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Abstract

This paper provides two puzzles for a theory of aspect. The first concerns the quirky behavior of
the Russian imperfective with regard to its culmination properties: it seems to function like the
perfect aspect in certain cases, but like the progressive in others. The other puzzle concerns how
the Russian imperfective constrains the temporal location of a described event: it relates distinct
event parts to a given temporal parameter. Which part is at play depends on how this parameter is
specified. If it is specified by an adverbial, then an event is located in time. If it is specified by the
discourse context, then a consequent state is located in time. I solve the former puzzle by
appealing to the structure of atomic vs. non-atomic events and solve the latter by appealing to two
temporal inputs required by an aspectual marker. These inputs reveal that aspectual meaning
involves both temporal information and information about discourse connectivity.

1 Introduction

Moens & Steedman 1988 proposed that events have the tripartite structure shown below in
Fig.1. The culmination point of an event is its inherent telos—i.e. a point at which an event
ceases to take place. An achievement solely consists of a culmination point—i.e. it is over as
soon as it is instantiated. An accomplishment (or culminated process), on the other hand,
consists not only of a culmination point, but also a preparatory process, which in turn
consists of a series of preparations leading to a culmination and in certain cases, the
consequence of this culmination or an event’s consequent state (cf. the term ‘result state’ in
Dowty 1979). For example, an event of Dudkin walking to my house constitutes a series of
preparations—e.g. Dudkin putting on his shoes, walking through the park, taking a short
break, etc.—that lead him to the final step after which he is in front of my house. Finally,
activities (or processes) solely of a preparatory process.

Preparatory process Culmination point Consequent state

Figure 1: Moens and Steedman’s (1988) tripartite event structure
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Aspectual markers provide evidence for a particular event structure. Moens and Steedman
proposed that the English progressive combines with a VP and makes reference to the
preparatory process of the VP-event, thereby implying ‘non-culmination’ or ‘ongoingness’.
The English perfect, on the other hand, makes reference to the consequent state of a VP-
event and thereby implies a ‘consequence’ arising from an event’s culmination. For this
reason we understand the letter writing event to be ongoing in (1), but in (2), the
consequence of the letter writing event is what’s at issue.

(1) Abelard is now writing a letter to Heloise’s uncle, the Canon.
2) Abelard has now written a letter to Heloise’s uncle, the Canon.

This paper present two puzzles for a theory of aspect that arise from the Russian
imperfective. One puzzle concerns the observation that this aspect leads to an entailment that
a described event culminated only in certain cases. In particular, it seems to function like the
perfect aspect in certain cases, viz. (3), but like the progressive in others, viz. (4).

3) Nedelju nazad k nam priezzZa-l otec.
Week ago tous arrive.IPF-PST.3S father
‘Father had come to see us a week ago.’

4) Nedelju nazad Marija ¢Cita-l-a ‘Vojnu i mir’.
Week ago Maria readps-PST.3s-FEM  War and Peace
‘A week ago, Maria was reading War and Peace.’

Traditionally, this seeming ‘optionality’ has been dealt with by treating the imperfective as
an unmarked member of an opposition with the perfective (Jakobson 1932)—the
imperfective is thought to “posses no positive semantic mark which it would express
constantly” (Bondarko 1971, cited from Rassudova 1984, pp. 14). Some have even claimed
that “there is no such thing as the meaning of the imperfective; this ‘aspect’ is really a non-
aspect” (Paslawska and von Stechow 2003, pp. 336). In search for a ‘positive meaning’ of
this aspect, one often encounters analyses that treat it as being ambiguous, disjunctive or so
grossly underspecified that they are ‘nearly meaningless’ (see Greonn 2003 for an overview).
In this paper I propose to relate the culmination entailment properties of the Russian
imperfective to atomicity. Extending analyses offered by Filip 2000 and Kagan 2007, 1
propose that the Russian imperfective is a partitive operator that encodes a generalized
version of Landman’s (1992) continuation branch—a function that allows one to trace how
an event that is instantiated in the world of evaluation develops in some possible world. The
idea is that the imperfective encodes a continuation branch function with the following
restriction: an event is on the continuation branch for another event only if the latter is a part
of the former. Assuming this part need not be proper, we allow for the possibility that an
event ‘develops’ into itself in the world of evaluation and explain why an imperfective
sentence can make reference to an atomic event, which in turn leads to a culmination
entailment.

The other puzzle concerns how aspect constrains the temporal location of a VP-event
part. The standard view (henceforth: unirelational) is to say that aspect constrains the
temporal location of an eventuality relative to a single parameter: a time (cf. Reichenbach’s
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1947 rererence poiNT and Klein’s 1994 Ttoric time). This time can be specified by a
grammatical expression like an adverb. For example, the progressive in (1) locates the
preparatory process of the letter writing event at the time denoted by now, while the perfect
in (2) locates the consequent state of the letter writing event at this time.

The temporal parameter can also be specified by the discourse context. For example, the
dinner making event described below, in (5b), is understood to follow some time after the
coming home event described in (5a); (5) does not entail that the dinner making event
occurred at the time denoted by at 6.

(5) a. Heloise came home at 6.
b. Abelard made her dinner.

To account for discourses like (5), Hans Kamp and colleagues (Kamp 1979, Kamp and
Rohrer 1983, et seq.) proposed that aspect could locate a described eventuality relative to a
contextually provided event. Assuming that eventualities can be mapped onto their run times,
the view that aspect relates an eventuality to a fime is maintained. A potential drawback of
Kamp’s proposal, however, is that events are related to times specified by an adverb
differently from the way they are related to times provided by the discourse context—e.g. in
(5a) the coming home is located at a time specified by an adverbial (i.e. 6 o’clock), but in
(5b) the letter writing event is located affer a time specified by the discourse context (i.e. run
time of the coming home event). For this reason Kamp & Reyle (1993) distinguish the
LOCATION TIME—i.e. the time specified by an adverbial—from the REFERENCE TIME—i.e. the time
provided by the discourse context and thereby diverge from Reichenbach’s (1947) unified
notion of a REFERENCE POINT.'

Partee (1984) proposes to refine Kamp’s analysis by saying that aspect can locate an
eventuality relative to a salient time that is “just after” a previously mentioned discourse
event. Webber (1988) recasts this idea in terms of the event structure in Fig. 1: aspect can
locate an eventuality relative to the duration of a salient consequent state of a previously
mentioned discourse event. On such an analysis, the letter writing event in (5b) is located
within the duration of the consequent state of the coming home event (rather than affer the
coming home event). Such a proposal is elegant because it (i) makes use of an independently
motivated event structure and (ii) relates events to times specified by an adverbial in the
same way it relates events to times provided by the discourse context, thereby preserving
Reichenbach’s (1947) original insight.

Despite its elegance, I argue in the next section that the Partee-Webber approach cannot
account for the dual nature of the Russian imperfective. This aspect is remarkable because it
relates distinct event parts to a temporal parameter. Which part is at play depends on how
this parameter is specified. If it is specified by an adverbial, then an event is located in time.
If, on the other hand, it is specified by the discourse context, then a consequent state of an
event is located in time. Based on these observations, I propose in the spirit of Kamp &
Reyle (1993) that the Russian imperfective aspect is birelational: it requires two inputs—a
grammatically constrained fime and a salient discourse state—relative to which a described
eventuality is located. The proposed analysis is presented in §3, where I also show how it
generalizes to the English progressive.

Based on before and after clauses, as well as temporal anaphora involving multiple event antecedents, Nelken
and Francez (1997) provide independent evidence for positing two time parameters.
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The main contributions of this paper can be summarized as follows. It provides two
puzzles for a theory of aspect. The first concerns the quirky behavior of the Russian
imperfective with regard to its culmination properties. The other concerns the dual nature of
this aspect with regard to they way it constrains the temporal location of VP-event parts. |
solve the former puzzle by appealing to the structure of atomic vs. non-atomic events and
solve the latter by appealing to two temporal inputs required by an aspectual marker. These
inputs reveal that aspectual meaning involves both temporal information and information
about discourse connectivity.

2 A puzzle for a unirelational theory of aspect

Consider the flashback discourse in (6), which consists of a series of perfective sentences.?
The initial two sentences in this discourse entail that the flower giving event precedes the
kissing event. However, without the location adverbial in (6b), the understood event ordering
is reversed: the flower giving is understood to follow the kissing. Moreover, the perfective
clauses in (6b,c) form a narrative progression—i.e. the theater-inviting event is understood to
follow the flower giving.

(6) a.  Nedelju nazad Marija po-celova-I-a Dudkina. ™)
Week ago Maria PFV-kissed-PST.3s-FEM Dudkin PFV
‘A week ago, Maria kissed Dudkin.’
b. Za nedelju do togo on po-dari-l ej cvety
From week to that he PFV-give-PST.3s her flowers > PFV
‘A week before that he had given her flowers
c. i  priglasi-l ee Vv teatr.
and "invite-PST.3s her to theater PFV
and (then) had invited her to the theater.’ J

:= consequent state /] := time

speech event e,
e;: kissing event: e; [ ]
e /11ty (week before eg)
e;: flower giving event: [ ] 51
/111 t; (week before e;)

€3
ez: theater inviting event: ]

Figure 2: Temporal ordering of events with the adverbial in (6b)

These observations are expected on a unirelational analysis of aspect, in which the
temporal location of an eventuality is fixed relative to a single temporal parameter. For
example, according to Webber’s (1988) analysis sketched out in the previous section, the

To the best of my knowledge Chvany (1985, 1992) was the first to discuss Russiab aspect in flashback
discourses. See also Kamp & Rohrer 1983 for a discussion of flashback discourses in French, and Kamp &
Reyle 1993 and Parsons 2002 for English.



Vo gungs+ 1o 10, & +-&"$ )( #1774 $)-$.& $

flower giving event described in (6b) is located within a time that precedes the kissing event
by a week (see Fig. 2 below); when the adverbial is not present, this event is located within
the duration of the consequent state of the kissing event (see Fig. 3 below). Similarly, the
theater inviting event described in (6¢) is contained within the duration of the consequent
state of the flower giving event described in (6b).?

= consequent state 1] == time

e;: kissing event: e @
.731
[ t; (week before ep)
€2
ey flower giving event: @& Sy
€3
e3: theater mviting event: [ ]

Sp eech event €y

Figure 3: Temporal ordering of events without the adverbial in (6b)

(7c) are imperfective sentences.

(7

a. Nedelju nazad Marija po-celova-l-a Dudkina. ™

Week ago Maria PFV-kissed-PST.3s-FEM Dudkin
‘A week ago, Maria kissed Dudkin.’

b.  Za nedelju do togo on dari-l ej cvety
From week to that he giveps-PST.3s her flowers
‘A week before that he had given her flowers

c. i priglasa-l ee Vv fteatr.
and invitepr-PST.3s her to theater
and (then) had invited her to the theater.’

Let us now consider the flashback discourse in (7), which is like (6), except that (7b) and

PFV

> IPF

IPF

/

Although there is no order that the events described in (7b) and (7c) are understood to have
occurred in, both are understood to precede the kissing event in (7a). Interestingly, if the
location adverbial in (7b) were not present, the understood event ordering in (7a,b) would
remain unaltered.

imperfective is similar to the English perfect (cf. Paducheva 1996):

®)

HYPOTHESIZED ANALYSIS OF THE RUSSIAN IMPERFECTIVE

A reasonable hypothesis that arises given theses generalizations is that the Russian

The Russian imperfective encodes the temporal relation topical time is contained
within the duration of the consequent state of described event (cf. Moens &
Steedman 1988) and the consequent state of the described event does not serve as an

/ Since an explicit theory of anaphora resolution is beyond the scope of this paper, I follow Kamp & Reyle

1993 and assume that we can identify the ‘salient’ antecedent in a given sentence based on our intuitions
about the temporal ordering of eventualities—e.g. we know that the consequent state of the flower giving
event serves as the antecedent in (6¢) since we understand the theater inviting event to follow the flower
giving event.
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antecedent for subsequent discourse (cf. Muskens 1995).

] not an antecedent for subseqient disconrse

topical ime /

consequent state of described event

Relating (8) to the discourse in (7), we would say that the topical time in (7b)—i.e. the
duration of the consequent state of the kissing event—is contained within the duration of the
consequent state of the event described in (7b)—i.e. the consequent state of the flower
giving. This would explain why flower giving event is understood to precede the kissing
event when there is no adverb in (7b). Moreover, assuming that the consequent state of the
flower giving event does not serve as an antecedent for subsequent discourse, we would
explain why there is no order that the events described in (7b) and (7¢) are understood to
have occurred in.

Despite its success, (8) cannot be maintained along with a wunirelational analysis of
aspect. To see why not, consider the following observation about (7b):

9) OBSERVATION
(7b) entails that the described event culminated within the time denoted by the
adverbial—i.e. (7b) is false if Maria did not successfully receive flowers from
Dudkin a week before the kissing event.

Recall that according to a unirelational analysis, events are related to times specified by an
adverbial in the same way they are related to times provided by the discourse context.
Therefore, if (8) were right, then we would have to explain (9) in the following way: the
imperfective in (7b) requires that the time denoted by the adverbial be contained within the
duration of the consequent state of the giving event. As illustrated below in Fig. 4, this
wrongly predicts that the consequent state of the flower giving event—rather then the flower
giving event itself—took place a week before the kissing event:

a week before the kissing

flower giving event @)

Figure 4: Wrong prediction

To make account for (9), we have to say that the flower giving event is contained within
the time denoted by the adverbial. However, if that were right, and we wanted to maintain a
unirelational analysis of aspect, then we would make the wrong prediction about the inferred
discourse order in (7a,b) in cases where an adverbial is not present. In such cases, we
crucially need an analysis along the lines of (8). Put differently, the Russian imperfective
raises the following puzzle:

(10)  DISCOURSE CONNECTIVITY PUZZLE
a. If the temporal parameter is specified by an adverbial, then the Russian imper-
fective constrains the temporal location of an event.
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b. If the temporal parameter is specified by the discourse context, then the Russian
imperfective constrains the temporal location of a consequent state.

In the next section I propose what I call a birelational analysis of the Russian
imperfective. After proposing a solution to the culmination puzzle discussed in the previous
section, I extend the analysis by proposing that the Russian imperfective requires two inputs.
Assuming that the value of one of these inputs is a time denoted by an adverbial expression
(viz. Kamp and Reyle’s location time) and the value of the other is a salient consequent state
previously mentioned in a discourse (viz. Webber’s consequent state-as-a reference point), |
show how we can account for the discourse connectivity puzzle above. I end this paper by
discussing a non-trivial issue concerning how the inputs required by the Russian
imperfective are supplied.

3 A birelational analysis of the imperfective aspect
3.1 Solving the culmination puzzle

The analysis of the Russian imperfective proposed in this section is largely motivated by the
first part of the discourse in (7), repeated below in (11). Recall that (11) is false if Maria did
not successfully receive flowers a week prior to the kissing event.

(11) a.  Nedelju nazad Marija po-celova-l-a Dudkina.
Week ago Maria PFV-kissed-PST.3s-FEM Dudkin
‘A week ago, Maria kissed Dudkin.’

b.  Za nedelju do togo on dari-l ej cvety...
From week to that he givepr-PST.3s her flowers
‘A week before that he had given her flowers...

The nuts and bolts of my proposal are as follows. An imperfective operator IPF combines
with VP and requires that a VP-event stage be contained within a time denoted by an adverb
(henceforth Location TiME). Following Landman 1992, I assume that a stage of an event e is
a part of the preparatory process of e that is “big enough and shares enough with e so that we
can call it a less developed version of ¢” (Landman 1992: 23). Applying this idea to (11b),
we would say that IPF combines with darit’' cvety (‘give flowers’) and requires that a stage of
a flower-giving event be contained within the Locarion TIME, namely the time interval denoted
by za nedelju do togo (‘a week before that”).

Fig. 5 illustrates the parallel between the Russian perfective and imperfective in (11a) and
(11b) respectively: in both cases, an event is contained within the Locarion TiME. The crucial
difference is that IPF makes reference to a VP-event stage rather than a VP-event. However,
this difference is neutralized in cases such as (11b), where the imperfective sentence
describes an atomic event—i.e. a stage of an atomic VP-event is a VP-event.
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speech event eg

€1: kissing event: e
LOCATION TIME: {3
ey /1111 t1 (week before eq)
e;: flower-giving event stage: ®
LOCATION TIME: tp ///]] ta (week before e1)

Figure 5: Locating a VP-event stage within the location time

In sentences like (12), however, the culmination difference is not neutralized. According to
the proposal, this sentences entails that some VP-event stage culminated within the time
described by nedlju nazad (‘a week ago’) and crucially not that the VP-event culminated
within this time.

(12)  Nedelju nazad Marija Cdita-l-a Vojnu i mir.
Week ago Maria  readpr-PST.3s-FEM  War and Peace
‘A week ago, Maria was reading War and Peace.’

This prediction is captured by the unirelational imperfective operator in (13), where the t
argument is intended to serve as the LoCATION TIME.

(13)  UNIRELATIONAL IMPERFECTIVE OPERATOR (1ST VERSION)
IPF APAt.[w, e’,e|1(e’) t,<e,w> Cont(e’, wo)]; P(e, w)

Several comments are in order. To begin with, note that the representation in (13) combines
A-calculus of Montague Grammar (Montague 1970a,b; 1973) with DRSs of Discourse Rep-
resentation Theory (DRT) developed by Hans Kamp and colleagues (Kamp 1981, Kamp and
Reyle 1993). Such representations are commonly used in the literature on discourse interpre-
tation to show the meanings of sub-sentential expressions.* Following Muskens 1995; 1996,
I assume that representations like (13) do not get a direct interpretation, but rather serve as
syntactic sugar that abbreviates more elaborate terms of typed A-calculus that are interpreted.
Due to space limitations I refer the reader to the aforementioned work for details about
Muskens’ abbreviations and interpretation rules.

world v e ‘>

world z e

Figure 6: Continuation branch (to be amended)

0o - 4 % 5 5 667! 66/ 85 6619 662 - T 666
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The other set of comments concern Cont in the meaning above. This is a generalized ver-
sion of Landman’s (1992) continuation branch function that allows one to trace how an event
that is instantiated in the world of evaluation develops in some possible world. Landman’s
idea was as follows: when evaluating a progressive sentence, one takes the event stage that
warrants the assertion in the world of evaluation and follows this event stage through its de-
velopment. If it turns into a VP-event in the world of evaluation, then the sentence is true. If
the event is interrupted before this happens, we jump to the closest world—which is like the
world of evaluation, except that the event was not interrupted in this world—and follow
through its development there. If there is another interruption, we jump to the next closest
world and carry on following through the development of the event. Sooner or later, either
one finds that the original event stage develops into an event of the desired type, in which
case the sentence is true, or one decides that we are too far from the original world, in which
case the sentence is false.’

In the discussion above, there is an implicit assumption that if an event is on the continua-
tion branch for another event, then the latter is a proper stage of the former. This is captured
by the axiom below, which has the predicate Cont™* rather than Cont in (13).

AX1l VeVeVwVw<ew> Cont*e’, w’)) — € Caue €]

Unlike Cont*, which is encoded by the progressive operator, Cont in (13) is more general: if
an event is on the continuation branch for another event, then the latter is a stage of the for-
mer. This is captured by AX2 below. In turn, it follows that if an atomic event constitutes a
single stage, an atomic event develops into itself in the world of evaluation and presumably
in every other possible world.

AX2 VeVeVwVwi<ew> Conre,w)) — e Cue €]

Given the proposed difference between the imperfective and progressive operators, we
can now explain the differences between (14) and (15):

(14)  Mary was arriving at the station (when her cell phone went off).

(15)  Marija priezza-l-a na stanciju (vstrecat’ svoix detej).
Maria arriveps-PST.3s-FEM to station meet her children
‘Maria (had) arrived at the station (to meet her children).’

The sentence in (14) has the following paraphrase: “there was an event going on which if not
interrupted culminated in Mary’s arrival at the station...” (Rothstein 2004: 48). According to
this paraphrase, an arrival is not interpreted as an achievement (as is the case in the sentence
Maria arrived at the station) but rather as accomplishment-like. This is expected given AX1
above: when the progressive operator combines with a VP, it requires that there be a proper
stage of a VP-event. However, since achievements are atomic, coercion takes place whereby
an achievement becomes accomplishment-like (see Moens & Steedman 1988, de Swart
1998, Rothstein 2004 and Bary 2009 for various formal implementations of this idea). On
the other hand, given AX2, there is nothing in the grammar that forces an achievement to be
coerced into an accomplishment when an achievement denoting VP combines with IPF.

1 The idea of viewing the progressive as modal operator goes back to (at least) Dowty 1979. In addition to
Landman’s theory, there have been other implementations of Dowty’s idea (see e.g. Bonomi 1997 and Portner
1998). To the best of my knowledge, they are all compatible with the analysis proposed here.
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Consequently, it is not surprising that (15) can be paraphrased as follows: “there was an
event which culminated in Mary’s arrival at the station.”

I end this section by noting that (13) does not capture the aforementioned observation that
without the adverb in (11b), the understood event ordering remains unaltered. That is, (13)
does not account for the observation that the flower-giving event described in (16b) is
understood to precede the kissing event described in (16a). This is the heart of the discourse
connectivity puzzle described in the previous section and I now turn to providing a solution.

(16) a.  Nedelju nazad Marija po-celova-I-a Dudkina.
Week ago Maria PFV-kissed-PST.3s-FEM Dudkin
‘A week ago, Maria kissed Dudkin.’

b. On dari-1 e cvety...
He giverps-PST.3s her flowers
‘A week before that he had given her flowers...’

3.2 Solving the discourse connectivity puzzle

In order to make the correct prediction about (16), I propose that IPF not only makes
reference to a VP-event stage but also to the consequent state of this stage. This means that a
preparatory process of a given event consists not only of event stages, but also their
consequent states. This is in accordance with Moens and Steedman’s (1988) idea that “Any
or all of [parts of an event] may be compound” (Moens & Steedman 1988: 18). Accordingly,
I propose to revise Landman’s continuation branch in Fig. 6 as in Fig. 7, where each stage
consists of the entire event nucleus, i.e. a preparatory process, a culmination and a
consequent state.

Ol ) event € in world w
Ol Ol

event f in world v

P event J in world z

Figure 7: Continuation branch (final version)

In turn, I propose in the spirit of Webber 1988 that IPF requires that a consequent state of
a VP-event stage contain a TopIC STATE, i.€. a salient consequent state previously mentioned in
the discourse. The idea is, then, that the discourse properties of the Russian imperfective
follow from relating two consequent states: one described by IPF and one supplied by the
discourse context. For example, we would say that IPF in (16b) combines with darit’ cvety
(‘give flowers’) and requires that a consequent state of a flower-giving event stage contain a
Topic STATE, which refers to the consequent state of the kissing event described in (16a).
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As illustrated below in Fig. 8, the flower-giving event precedes the kissing event because
the consequent state of the kissing event is contained within the consequent state of the
flowering giving event stage.

el speech event eg
e1: kissing event @® St
LOCATION TIME: t1 /11117t (week before eq)
€2
eq: flower-giving event stage & S2
TOPIC STATE: S1

Figure 8: 1(Topic sTaTE)  T(consequent state of VP-event stage)

This prediction is captured by the imperfective operator in (17), where the s argument is
intended to serve as the topic staTE. Moreover, note that Cons is a function from an event to
the consequent state of that event.

(17)  UNIRELATIONAL IMPERFECTIVE OPERATOR (2ND VERSION)
IPF APAs.[w, e’, e|1(s) 1(Cons(e’)), <e, w> Conrt(e’, wo)] ; P(e, w)

When the imperfective operator in (17), is combined with the imperfective operator
proposed in (13), we get the birelational imperfective operator in (18).

(18)  BIRELATIONAL IMPERFECTIVE OPERATOR (FINAL VERSION)
IPF APAsAt.[w, e’,e|t(e’) t,t(s) T(Cons(e’)),
<e, w> Conrt(e’, wo)] ; P(e, w)

The imperfective operator above is birelational because in addition to requiring a VP-event
stage to be contained within a LocaTioN TIME t, it requires a consequent state of a VP-event
stage to contain a topic STATE s. In this way, IPF involves both temporal information and
information about discourse connectivity.

A question that comes up is how (18) accounts for the well-known generalization in (19):

(19)  (GENERALIZATION ABOUT SUBSEQUENT DISCOURSE
The Russian imperfective does not trigger narrative progression.

This generalization is motivated for the aforementioned observation that there is no order
that the events described in (20b) and (20c¢) are understood to have occurred in.

(20) a.  Nedelju nazad Marija po-celova-I-a Dudkina. ™

Week ago Maria PFV-kissed-PST.3s-FEM Dudkin PFV
‘A week ago, Maria kissed Dudkin.’

b.  Za nedelju do togo on dari-l ej cvety
From week to that he giveps-PST.3s her flowers > IPF
‘A week before that he had given her flowers

c. i priglasa-l ee Vv fteatr.
and invitepr-PST.3s her to theater IPF

and (then) had invited her to the theater.’ /
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The IPF in (18) accounts for this observation as follows. Even though the operator makes
reference to the consequent state of a VP-event stage—viz. ©(Cons(e’))—this state is not
introduced into the universe of the DRS. This means that the consequent state of a VP-event
stage cannot serve as an antecedent for subsequent discourse. Therefore, when searching for
a toric STATE in (20c), the consequent state of the flower-giving event cannot be chosen. The
only possible antecedent is the consequent state of the kissing event described in (20a),
which I assume is made salient by the perfective aspect. From this it follows that the flower-
giving and the theater-inviting events are located with respect to the same Topic sTate. Since
both events contain this Topic sTaTE, there is no order that the events described in (20b) and
(20c¢) are understood to have occurred.

Another question regarding IPF in (18) concerns how it accounts for discourses like (21),
where the salient interpretation is one in which the event of the speaker coming in overlaps
the event of Dudkin reading a War and Peace.

(21) a. Vcera ja vo-Se-l v svoju komnatu.
Yesterday [ PFV-came.in-PST.1sin self room
‘Yesterday, | came into my room.’

b.  Dudkin tam Cita-1 Vojrui  mir.
Dudkin there readpr-PST.3s War and Peace
‘Dudkin was there reading War and Peace.’

As illustrated below in Fig. 9, this event ordering is compatible with IPF, and in particular,
with the relation 17(s)  t(Cons(e’)). Here we see the consequent state of the coming in event
being co-temporal with the consequent state of the reading event stage. From this, it follows
that the reading event stage overlaps the coming in event as desired.

e1 speech event eg
e1: coming in event ® S1
LOCATION TIME: t1 /[ t1 (day before eqp)
€2
ey: reading event stage [ ] S2
TOPIC STATE: S1

Figure 9: 1(Toric sTaTE)  T(consequent state of VP-event stage)

The question that comes up, of course, is why (21) does not have an interpretation parallel
to (16), i.e. that the reading event described in (21b) took place prior to the coming in event
described in (21a). After all, the proposed meaning of IPF allows this interpretation as well.
Conversely, why doesn’t (16) have the interpretation parallel to (21), i.e. that the flower-
giving event described in (16b) overlaps the coming in event described in (16a)? The view
advocated here is that there are, in fact, two possible event orderings that make (16) and (21)
true. However, one of the possibilities is ruled out by world knowledge. With regard to (16),
it seems rather unlikely that one kisses someone as they are receiving flowers. Instead, one
typically (i) chooses to give flowers as a consequence of being kissed or (i) kisses someone
as a consequence of receiving flowers. The former option corresponds to Kehler’s (2002)
Occasion defined below in (22), while the latter corresponds to Kehler’s ExpLANATION
relation, defined below in (23). The idea is that the semantics of IPF rules out the relation in
(22), but is compatible with the relation in (23), which is inferred given world knowledge.
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(22)  Occasion(S1, S2) — By <.E»
(where the event described by S, explains, or is caused by, the event described by Si)

(23)  ExpLanaTiON(S), S2) — Ei >/ E>
(where the event described by S; explains, or is caused by, the event described by S»)

With regard to (21), the overlapping reading is derived as follows: the Occasion relation
in (22) is ruled out by the semantics of IPF and world knowledge rules out the ExpLaNATION
relation in (23), i.e. it would be odd to think that the coming in and the reading are somehow
causally linked.® The only remaining relations that are compatible with the meaning of IPF
are provided in (24) and (25). The ELaBoration relation in (24) is ruled out because (21a) and
(21b) do not describe the same event. The BackGgrounp relation in (25), on the other hand,
fits perfectly.

(24)  EvraBoration(Si, S$2)— E = E;
(where S; and S, describe the same event)

(25)  Backcrounn(S), S2) — Ei O.E;
(where S, describes the backdrop for the event described by S»)

Let us now consider an imperfective sentence where the ELaBoration relation is chosen.
An example of this sort is provided in (26).

(26) a. V etoj porternoj ja na-pisal pervoe ljubovnoe pis'mo k Vere
In this tavern 1 PFV-write-PST.1S first  love letter to Vera
‘In this tavern, | wrote my first love letter to Vera.’

b. Pisa-l karandasom.
Write.IPF-PST.1S pencil
‘I wrote it in pencil’ (Forsyth 1970, pp. 86).

The EraBoraTtion relation is inferred here because (26a) and (26b) describe the same event.
Note that this relation is compatible with (18) because IPF allows the consequent state of the
letter-writing event described in (26a) to be co-temporal with the consequent state of the
letter-writing event described in (26b) and, therefore, the two events may be identical.

In sum, the birelational meaning of IPF in (18) accounts for the generalization in (27),
which has received very little attention in the literature in comparison to the generalization in
(19), but which is nevertheless a core property of the imperfective aspect that any proper
analysis must account for.’

(27)  GGENERALIZATION ABOUT PRECEDING DISCOURSE
The Russian imperfective leads to an entailment that the described event does not
follow a salient event previously mentioned in the discourse.

2 One could, of course, imagine a situation in which e.g. the speaker is a detective and comes into his own
room to figure out whether Dudkin was there earlier. In such a context, however, the event ordering in (21)
would be on a par with (16).

3 The notion of ‘salience’ is meant to rule out cases in which the imperfective is not used in in narrative
discourses of the type considered here.
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It follows from (27) that there are two situations that make an imperfective sentence true. I
argued that world knowledge determines whether a VP-event stage overlaps or precedes a
previously mentioned discourse event. The latter typically involves an inference in which
two events are causally related, invoking the ExpLaNaTION relation, while the former typically
does not involve a causal relation, invoking the ELaBoraTiON or the BAckGROUND relation.

I end this section by raising the following question that comes up for the birelational
analysis proposed here: Are all aspectual operators birelational or do they have different
semantic types? Rather than addressing this question explicitly, I would like to show what a
birelational analysis of English progressive is like. Consider the proposed meaning of the
English progressive operator in (28):

(28)  BIRELATIONAL PROGRESSIVE OPERATOR
IPF APAsAt.[w, e’, e | t(e’) t, ©(s) =1t(Cons(e’)),
<e, w> Cont*(e’, wo)] ; P(e, w)

There are two crucial differences between the progressive operator in (28) and the
imperfective operator in (18). The first has to do with the predicate Cont* in (28) versus
Cont in (18). This difference was discussed in the previous subsection and I will not say
anything more here. The other difference concerns how the consequent state of the VP-event
stage is related to the state argument. Whereas the imperfective encodes a subset relation—
allowing for two possible temporal orderings of events, viz. Fig. 8 and 9—the progressive
encodes an identity relation, thereby allowing for only one possible temporal ordering. For
example consider the discourse below, in (29). Applied to the VP in (29b), the birelational
progressive operator would require that the consequent state of letter writing event stage be
co-temporal with the state argument. Assuming this argument serves as the consequent state
the coming home event in (29a), it is correctly predicted that the letter writing and the
coming home events overlap; see Fig. 10 below.

(29) a. Heloise came home at 2 in the morning.
b. Abelard was writing a letter to her uncle, the Canon.
eq speech event €y
€1: coming home event L] S1 [ ]
LOCATION TIME: t1 ///// t1 (2 in the morning)
€2
€7 writing a letter event stage ] S2
TOPIC STATE: $1

Figure 10: t(toric staTE) = T(consequent state of VP-event stage)

4 Conclusion

In the previous section I proposed a birelational analysis in which an aspectual operator
requires two inputs. I assumed that the value of one of these inputs is a time denoted by an
adverbial expression (viz. Kamp and Reyle’s location time) and the value of the other input
is a salient consequent state previously mentioned in a discourse (viz. Webber’s consequent
state-as-a reference point). Given these assumptions, I showed how we can account for the
discourse connectivity puzzle motivated in §2. I end this paper by discussing a non-trivial
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issue concerning how the inputs required by IPF are supplied.
Reconsider (30) and (31) and the proposed analysis of these discourses diagramed in Fig.
11 and Fig. 12 respectively.

(30) a. Nedelju nazad Marija po-celova-I-a Dudkina.
Week ago Maria PFV-kissed-PST.3s-FEM Dudkin
‘A week ago, Maria kissed Dudkin.’

b. Za nedelju do togo on dari-l e cvety..
From week to that he givepr-PST.3s her flowers
‘A week before that he had given her flowers...’

speech event eg
e1: kissing event: el
LOCATION TIME: {1 ®
[P /111 11 (week before €g)
ey flower-giving event stage: @
LOCATION TIME: t2 /11// tp (week before e1)

Figure 11: Locating a VP-event stage within the LocATION TIME

(31) a.  Nedelju nazad Marija po-celova-l-a Dudkina.
Week ago Maria PFV-kissed-PST.3s-FEM Dudkin
‘A week ago, Maria kissed Dudkin.’

b.  On dari-l e cvety...
He givewrs-PST.3s her flowers
‘A week before that he had given her flowers...’

e speech event ey
e1: kissing event [ ] S1
LOCATION TIME: t1 11117ty (week before eq)
€2
ez flower-giving event stage &§ S2
TOPIC STATE: S1

Figure 12: t(toric sTaTE)  T(consequent state of VP-event stage)

The following question comes up for the analysis of (30) in Fig. 11: Where is the Topic
staté and what role does it play? Conversely, the following question comes up for the
analysis of (31) in Fig. 12: Where is the rocartion TiME for e, and what role does it play? A
possible answer to these questions, pursued in Altshuler 2010, is that the s input required by
IPF is supplied by temporal location adverbs. Certain adverbs require that the value of s be
determined by the discourse context, while other adverbs leave the value of s unspecified. In
examples such as (30b), the adverb za nedelju do togo (‘a week before that’) leaves s
unspecified; the condition ©(s)  1(Cons(e’)) amounts to the weak (and harmless) claim that
the run time of some state is contained within the consequent state of a VP-event stage. In
examples like (31b), however, a covert adverbial that resembles the narrative marker then
requires that s be identified with a salient antecedent, i.e. a Topric sTaTe (cf. Béuerle’s 1979
silent ‘once’). Therefore, the condition t(s)  T(Cons(e’)) amounts to saying that a the run
time of a previously mentioned consequent state is contained within a VP-event stage. With
regard to the t input required by IPF, a reasonable hypothesis is that it is supplied by the
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tense, though its value is constrained (sometimes completely determined) by temporal
location adverbs. In cases where no adverb is present syntactically, viz. (31b), t is supplied
by the tense but left unspecified by a covert adverbial; the condition t(e’) t amounts to the
weak (and harmless) claim that a VP-event stage is contained within some time.
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Abstract

Modal concord is the phenomenon by which certain modal adverbs seem to become se-
mantically vacuous in the presence of modal auxiliaries if the adverb and the auxiliary
match in quantificational force (e.g., universal vs existential) and modal flavor (e.g., epis-
temic vs deontic). We propose that neither concord adverbs nor modal auxiliaries are
vacuous: concord adverbs are modal-auxiliary modifiers and the compositional process
ensures that both auxiliary and modifying adverb comment on the same proposition (con-
tributed by the same radical), with respect to the same modal base. Agreement in flavor
between the two distinct modal claims follows directly, while agreement in force is indi-
rectly derived via the interaction between the assertion contributed by one of the modal
claims and the implicatures triggered by the other. Finally, we outline a typology of in-
teractions between modals and their modifiers and study the behavior of three adverbs —
absolutely, legitimately and legally — from this perspective.

1 Introduction

The starting point of this paper is the putative lack of contrast between the sentences in (1)
— while definitely seems to provide a modal force on its own, in conjunction with a modal, it
seems to lose this force:

(1) a. John is definitely home.
b.  John (definitely) must be home.

This phenomenon of certain adverbs (often speaker-oriented) losing their force in the presence
of modal auxiliaries has been dubbed modal concord by Geurts and Huitink (2006), who iden-
tify two identity conditions that must hold between the auxiliary and the adverb. They must
match in quantificational FORCE (as must and legitimately do not) as well as FLAVOR (as might
and legitimately do not):

(2) a.  We can legitimately deny your request.
b.  #We must / have to legitimately deny your request.!

"'We use # to indicate the unavailability of a concord reading (i.e., a single modal force, not two), while allowing

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 19 — 36
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3) a. *John mustg obligatorilyp be home.2 E: epistemic; D: deontic
b. #John mightg legitimately p be home.

Three kinds of analyses have been offered for FORCE and FLAVOR, split between the syntax-
semantics divide. Geurts and Huitink (2006) propose a compositional primitive that absorbs
two adjacent modals under identity. In contrast, Zeijlstra (2008), building on the syntactic
approach to negative concord in Zeijlstra (2004), proposes that modal concord is simply a
species of syntactic agreement between a probing modal operator (the adverb) and an expletive
goal (the modal). Finally, Huitink (2008) offers a mixed approach: concord adverbs specify
ordering source properties for the modal, thereby directly encoding FLAVOR; FORCE is a matter
of morphosyntactic featural identity (as for the syntactic concord account). The proposals are
schematized below:

(4) a. SEMANTIC ABSORPTION: [[adv modal]]=[adv] iff [adv]=[modal]
b.  SYNTACTIC AGREEMENT: [OP;y ; Deon MUSt,y yDeon [JOhn be home]]
C. ORDERING+FEATURES (0+F): [obligatorily,y] requires deontic ordering source

Two additional properties of modal concord variously challenge the above proposals. First,
certain modal adverbs show a form of STRENGTHENING of the auxiliaries’ force (cf. Zeijlstra
2008, Grosz to appear). Thus, the uses of absolutely below seem to, respectively, make the
obligation stronger and the possibility more remote.

) a. There is no choice, he absolutely must stay in the lineup.
b. Itprobably wouldn’t make sense for a college professor, but absolutely might make
sense for a bus driver.

While AGREEMENT permits this (the strengthening adverb is the semantically active modal
element), ABSORPTION and O+F accounts do not. However, the formal feature account of
concord in AGREEMENT (and, in part, O+F) is problematic for FORCE, which shows sensitivity
to NEGATION (cf. Grosz 2008). Thus, in (6), acceptable concord adverbs are universal above
—d and existential below.

(6) a. John obhga.torlly cannot be home.
#legitimately
Tl .
b.  John cannot ot?l?gatorﬂy be home.
legitimately

Under a purely formal account, this is difficult to capture without recourse to reification of the
compositional interpretive process.>

for a felicitous non-concord reading is felicitous. In (2-b), a manner reading in which the denial has to be done in a
legitimate manner is available.

“This is grammatical only insofar as being home is understood habitually.

3Strictly speaking, it is also a problem for the lexical account in Geurts and Huitink (2006), but not for ABSORP-
TION in general.
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In view of these constraints, we propose that modal concord be analyzed not as a specific
interaction between two modal lexical items, but as an interaction of two separate modal asser-
tions. In sum, we argue that modal concord is a species of modification by the modal adverb,
which contributes its own modal quantification parasitic on the auxiliary’s modal domain.

(7) [[adverb modal]] (fmodal base)(psentence radical)zl iff |[adverb]] (f)(P)=1 and [[mOdal]] (f)(P)=1

This will serve to capture all of the constraints, save FORCE, which we will claim arises from a
conflict between a universal assertion and a non-universal implicature. We discuss the details
of this proposal in Section 2.

In section 3 we turn to a more general concern, namely, the typology of interactions between
modals and their modifiers in general. We argue that the empirical picture in English suggests
the following restriction possibilities along the FORCE and FLAVOR dimensions:

(8) a. ATTESTED restrictions: FORCE A FLAVOR, FLAVOR only, neither
b. UNATTESTED so far: FORCE only

We close with a discussion of the behavior of three adverbs — absolutely, legitimately and
legally — which is just a first step towards a more systematic investigation of modal adverbs
and their interactions with modal verbs.

2 A first take on modal concord

2.1 The Basic Facts

As noted at the outset, modal concord has been argued to be sensitive to both modal flavor and
force (Geurts and Huitink 2006). Thus, the force mismatch between perhaps and must yields
ungrammaticality in (9).

perhapsg mightg
*perhapsg mustg

) John { } be home.

Modal flavor mismatches — in particular, E(pistemic) and D(eontic) — are grammatical only
when the adverb is epistemic, in line with observations about the scoping of epistemic and
deontic modals in English (see, for example, Nauze 2006).

(10) a. John #mus'tE obligatorilyp be home.
definitely z mustp
b. John #nnghtE allowably be home.
possiblyp mayp

Thus, when the adverb is epistemic and auxiliary is deontic, there exists a non-concord reading
where the operators stack; demarcating modal concord readings thus will entail demonstration
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that the reading in question could not arise via stacking. One case in point is that of two epis-
temics, as in (9). Given that the putative concord readings are derivable from the introspection
principles on two epistemics (Geurts and Huitink 2006), it is unclear if concord mechanisms
are necessary. We will therefore focus on deontics and circumstantials.*

The three pre-existing analyses deal with the facts above as follows. ABSORPTION posits
that when two semantically identical modals are sisters, one is deleted. As we noted in the
introduction, this assumes logical equivalence of concord and non-concord readings, which is
unclear.

an a. [[adv modal]]=[[F'(adv) modal]]=[[adV]]
b [F] =AM, AMypg : M = M. M’

SYNTACTIC AGREEMENT instead proposes that modal auxiliaries are semantically trivial syn-
tactic formatives, while modal adverbs are the true semantic locus of modality. FORCE and
FLAVOR matching is then accomplished purely in the syntax, which ensures agreement with
respect to the morphosyntactic features modal elements bear (i.e., force and flavor features).

(12) [OPiV,iDeon muStuV,uDeon [JOhIl be home]]

The mixed O+F analysis begins from the observation that flavor matching is straightforwardly
expressible in terms of constraints on a modal’s ordering source (below, represented as an
argument). However, there is no analogous way of accounting for force matching, and so this
account assumes syntactic feature matching for FORCE:

(13) a. [[modal modal-base] obligatorily] p]
b.  [obligatorily,y] = AwAp. p is obligatory in w

However, as we noted in the introduction, negation inverts FORCE. Thus, the adverbs licit
above an auxiliary and its negation are duals, as we see for cannot (—3) and need not (—V).
In contrast, the adverbs allowed below the scope of negation are precisely the same in both
negated and non-negated cases, suggesting that negation compositionally changes FORCE.

obligatorily

(49 a  John { *legitimately

} cannot be home.

*obligatorily

b. John cannot ..
legitimately

} be home.

“It is entirely possible that epistemics likewise have cases of genuine concord; in such cases our analysis will
require modification, since epistemic adverbs are non-verdical.
5This is the reason for the contrast from Hoye (1997) that Huitink (2008) discusses:

@) a. I can’t possibly eat any more.  concord
b. You possibly can’t eat any more.  stacking
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I .
(15) a. John { ol?l¥gator11y } need not be home.
legitimately

obligatorily

b.  John need not ..
*legitimately

} be home.

(16)

®

advgs g =puar@} Modalq adviy g «puarg)
b. adv{*QvaUALQ} = modalg adv{/QﬁDUALQ}

The distributional reversal above negation is unsurprising under a semantic account, but it is
difficult to see how formal feature analyses can capture it without recourse to stipulations about
negation’s effect on features. We thus take the sensitivity of FORCE to negation as indication
that a fully semantic account of modal concord is desirable. We undertake this in the following
section.

2.2 Analysis

Our core proposal is that concord adverbs are modal modifiers that assert their own modal
claims about the proposition in question. Thus, they never lose their modal force. Rather, the
compositional process ensures that both auxiliary and modifying adverb comment on the same
proposition, with respect to the same modal base. FLAVOR will follow directly, while FORCE
is somewhat trickier to capture.

Note that treating modal adverbs as modifiers (independently of how they modify) immedi-
ately accounts for the observation that the modal auxiliary and adverb must be clausemates, as
in (17) (Zeijlstra 2008, Huitink 2008).

(17) a. John must obligatorily be home by 12.
b. #John must be home by the time the clock obligatorily strikes 12.

We suggest that this is simply the manifestation of a general restriction on adjunct modifiers, as
with the eventuality modifier needlessly in (18), whose event target is determined by the clause

it is in.

(18) a. John was needlessly home by twelve.
b. #John was home by the time the clock needlessly struck 12.

We will not discuss here the complex conditions for clausemate dependencies, but merely limit
ourselves to the syntactic simplification that modals and concord adverbs are sisters at LF.

(19) [ [[adv modal] fuodat base] Proposition]

Modal verbs will have their usual denotations (Kratzer 1977, 1981) (we specify only the modal
base f for expository simplicity):

(20) a. [[muSt]l = Aw)‘fs,<st)t)\psi§' ﬂf(w) Cp
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b. [[CEII] / maY]] = Aw}‘fs,(st)t)\pst- ﬂf(w) np 7é 0

Given the syntactic structure in (19), we propose that modal adverbs modify the modal verb
and predicate their own modal claim about the argument proposition p that they ‘share’ with the
modal verb. The modal claim is parametrized by the common modal base f, which the adverb
may make (additional) demands on. (21) provides an informal denotation for obligatorily,
formalized in (22).

20 obligatorily modal f p] is defined iff f is deontic; if so, Jobligatorily](w)(f)(p) and
modal] (w)(f)(p)

= =

(22) [obligatorily] = AMy (1 (stye),(styt) \WA fs (st)e ADst © f s deontic.
M(w)(f)(p) ANf(w) S p

Note that in (22) the modal base is presupposed to be deontic, as in the O+F framework, though
here it is because, alike with all modal operators (i.e., the auxiliaries), the adverb specifies the
modal bases it will quantify over.

While the modal base presuppositions capture FLAVOR, they do not capture FORCE agree-
ment. We propose that non-agreeing situations are illicit not because of a formal requirement
(recall NEGATION), but because of a contradiction between an V assertion and a =V implica-
ture triggered by the 3 assertion. Let us consider the example in (23):

(23) #We must legitimately deny your request.
We claim that the universal assertion from must clashes not with the relatively trivial existential
assertion from legitimately, but its strengthened implicature. To appreciate this, first consider

the denotation of legitimately in (24), which differs from (22) only in quantificational force.

(24) [legitimately] = AMj (15 (sty¢),(styt) \WA fs,(st)e ADst + f is deontic.
M(w)(f)(p) AN f(w)Np # 0

Then we have the following two assertions for (23):
25) a. ASSERTION from modal: all m.b. worlds are denial worlds
(f(w) C {w : request denied in w}
b.  ASSERTION from adv: () f(w) N {w : request denied in w} # ()

However, existentials trigger a non-universality implicature, which directly clashes with (25-a):

(26) IMPLICATURE from adv: some m.b. world is not a denial world
)/ (w) N {w : —request denied in w} # ()

It is this inference, we think, that clashes with (25-a) and produces the contradiction in (23). As
this is an implicature, the natural question is why this is not straightforwardly cancelled. One
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attractive option would be to argue that composition of modal adverbs and auxiliaries forces
exhaustification, rendering the implicature a bona fide assertion of free choice:

(27) [legitimately] = AMj (15, (styt),(styt) \WA fs,(st)eADst © f 1s deontic.
M(w)(N)p) ANF@) Np£D A (f(w) N5 £ D

However, such an approach incorrectly predicts that the implicature is uncancellable with an
adverb, true for optionally / freely (the real free choice items in this domain) but not legitimately

(28) a.  We can legitimately deny your request. In fact, we have to.

b, We can optionally
freely

} deny your request. *In fact, we have to.

Instead, we will suggest that the availability of cancellation is proscribed. In particular, it is not
available in one simple assertion, but only during subsequent discourse update.® This constraint
is also active in the individual domain, as shown in the examples below, where there is a clash
between the implicatures of an overt quantifier and the generic operator. This suggests that a
domain-neutral pragmatic procedure is at work (cf. Magri 2009).

*sometimes

(29) Boys will { always

} be boys.
30) a. *Most dolphins are dolphins.
b.  Every dolphin is a dolphin.’

How might we make sense of this constraint on cancellation? We sketch two accounts. Under
one proposal, simple assertions are viewed as one package of proposals to update the current
state of the conversation. As such, there is a normative requirement of internal consistency,
given the agent’s goal (maximal acceptance across all dimensions of meaning). Another ac-
count would emphasize the triviality of the existential assertion in the presence of the universal.
The constraint on NON-TRIVIALITY of common ground update (Stalnaker 1984) is directional
since (32) is acceptable.8

(31) You must take out the trash. #In fact, you can.

(32) You can take out the trash. In fact, you must.

However, modal concord cases are not directional, as auxiliary and adverb simultaneously
contribute. One might argue that triviality for simultaneous assertion requires checking both
directions; if so, one of them will always produce a trivial update.

SThis procedure is clearly not in force for other modifiers:

@) John slipped without actually falling.

"Examples (30-a) and (30-b) are from Brasoveanu (2006), where they are attributed to R. Schwarzschild.
8See Singh (2008) for closely related observations.
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2.3 Negation

In the previous subsection, we dealt with FLAVOR and FORCE, but were silent about the mod-
ulation of FORCE by negation — that when negation scopes over a modal (14-a), it allows the
dual deontic adverb to scope over the modal+negation constituent. We must now discuss this
in the context of the structure assumed in (19).

In sum, we propose that negation acts as a dual operator on the modal, operating above or
below the position of the adverbial modifier. When it operates above, we see the appearance of
force-matching adverbs, while when it operates below, we see force reversal:

(33)  a. obligatorily cannot — LF: [obligatorily [DUAL can] |
b.  cannot legitimately — LF: [DUAL [legitimately can] |

Assuming that DUAL([can]) = [must] and vice versa, we arrive at an interpretation for (33-a)
that alters the auxiliary to [must]:

(34) [obligatorily [DUAL can]] = AwA f, (oy¢ Apst © f is deontic.
DUAL([can])(w)(f)(p) A Nf(w) S p

However, the dual semantically requires an additional form of negation. Hence, we assume
that propositional negation is syntactically present and takes scope over the sentence radical.

(35) John obligatorily cannot be home —
LF: [obligatorily [DUAL can] w f] [NEG [John be home] |

(36) [NEG] = ApstAdw. —p(w)
This leads to the following correct truth conditions:

(37)  [[obligatorily [DUAL can wf]] [NEG [John be home] || is defined iff f is deontic;
if so, it is 1 iff DUAL([can])(w)(f)(=home'(5)) A (N f(w) C —home'(j)

We provide two kinds of evidence in support for an analysis of modal-verb negation along
these lines. First, (a suitable generalization of) propositional negation enables us to account for
modal subordination examples like (38) below.
(38) Bill doesn’t have a car. It would be parked in front of the house.

-v/if Bill had a car, it would be parked in front of the house
But there is no parallel ‘propositional” reading for cases of modal-verb negation like (39) below.

If modal-verb negation was simply a propositional operator that could take scope above or
below the modal, we predict that the second reading listed below should be available.

39) Bill couldn’t possibly have a car. He wouldn’t have anywhere to park it.



MODAL CONCORD AS MODAL MODIFICATION 27

-v'if Bill had a car, he wouldn’t have anywhere to park it

-#if Bill could have a car, he wouldn’t have anywhere to park it

Second, the relative scope of negation and various modals is lexically specified — and this kind
of interaction supports the idea that modal-verb negation is different from regular propositional
negation. The relative scope of negation and modals can be modeled as the lexically-specified
presence vs absence of the DUAL operator:

(40) a. You needn’t leave.
b. LF: DUAL(Y) NEG(you leave)

41) a. You mustn’t leave.
b. LF:V NEG(you leave)

(42) a.  You can’t go home for Thanksgiving.
b. LF: DUAL(J) NEG(you go home)

(43) a.  You can’t not go home for Thanksgiving.
b. LF: DUAL(J) NEG(NEG(you go home))

2.4 Interim Conclusion

The system articulated above captures the various constraints we have observed for modal
concord, FLAVOR, FORCE, and NEGATION. The first is the result of a constraint a concord
adverb places on the common modal base, the middle of clash between a universal assertion
and the implication of that assertion’s negation, and the final constraint of the operation of a
DUAL operator in the logical form. We have been silent on STRENGTHENING, which we see
as simply the pragmatic reflex of redundancy. Thus, unlike in ABSORPTION, neither statement
actually vanishes from the assertion, triggering the inference of strengthening.

3 Widening the net

In the remainder of the paper we take up the broader project of attempting to fit modal concord
within the general behavior of modal modifiers, both when there is a modal auxiliary present
and when there is not. If the skeleton of our proposal is correct, there should be nothing
particular about modal concord per se beyond the general logic of modification.

With respect to this, there are two questions of note. The first concerns the typology of
concord properties. We have seen adverbs sensitive to FLAVOR and FORCE, but what about
independently. Our examination of the adverbs appearing with English modal auxiliaries in
the Corpus of Contemporary American English (COCA, www.americancorpus.org’) reveals a
glaring gap — no adverbs sensitive to FORCE alone.

°COCA is a large, balanced corpus of 400+ million words that includes 20M words each year from 1990-
2009, divided among spoken, fiction, popular magazines, newspapers and academic texts. We examined adverbs
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FLAVOR A FORCE legitimately

FLAVOR legally
FORCE undiscovered
neither absolutely

In addition to explaining the sensitivities modal adverbs show to their auxiliary partners, a
general account of these items should also seek to capture the range of readings modal adverbs
can have in extensional environments — and decide whether we should provide a unified account
of (a subset of) these readings. Thus, the two adverbs below show outside of concord the
following kinds of readings (using the terminology of Ernst 2002, 2007):

(44) a. additional readings for legally: domain, means-domain, manner, clausal
b. additional readings for legitimately: manner, clausal

In exemplifying the aims of this project, in this section we will focus on only two classes of
adverbs: absolutely and legitimately / legally. We shall pay particular attention to determining
if modal concord is assimilable to one of the extentional categories, and conclude that as of yet
there is no clear unification.

3.1 Absolutely, Definitely and relatives
3.1.1 Distributional facts

As discussed above, absolutely / definitely and their relatives (certainly, really, and for sure)
are both force and flavor neutral:

(45) a. There is no choice, he absolutely must stay in the lineup.
Yes, sir, you absolutely may.
c. It probably wouldn’t make sense for a college professor, but absolutely might
make sense for a bus driver.'”

As we mentioned in section 2, it is important to verify that this is not a case of stacking, or,
more generally, that absolutely isn’t serving as an epistemic or evidential marker. We suspect
not, given that for the first two examples above, the speaker is in fact the deontic authority (or
the authority’s proxy), in which case knowledge does not seem relevant. Intuitively, in such
examples the contribution of absolutely is similar to regardless of circumstance and without
exception.'!

appearing with can, could, may, might, must, should, have to, revealing the following list: absolutely, acciden-
tally, apparently, arguably, barely, certainly, clearly, conceivably, definitely, easily, hardly, honestly, ideally, just,
legally, legitimately, literally, maybe, necessarily, obligatorily, obviously, mandatorily, perhaps, plausibly, possibly,
potentially, practically, probably, reasonably, scarcely, simply, surely, for sure, theoretically, truly, (very / damn)
well.

10www.capitalgainsandgames.com/blog/stan-collender/1052/keith-hennessy-only-asks-part-health-care-reform-
question.

'This is possibly similar to single in the individual domain — consider the behavior of every single student and a
single student.
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Definitely seems to be interpreted in the same way; when something is not just allowed, but
definitely allowed, it is allowed under a subset of the deontic worlds (e.g., those where there
are no bad consequences). In contrast, with universals, definitely goes for a large superset of
the deontic worlds.

(46) You can / must definitely come in now.
(vs: You can / must come in now.)

47) If you come to Monterey, you can / must definitely stay with Craig.
(vs: If you come to Monterey, you can / must stay with Craig.)

Thus, these items in general select the strongest meaning given the contextual modal bases /
ordering sources:

(48) a. existential: choose the smallest modal base () f(w) (i.e., the largest set of propo-
sitions f(w)), so that () f(w) N p # 0 is as strong as possible
b. universal: choose the largest modal base () f(w) (i.e., the smallest set of propo-
sitions f(w)), so that (| f(w) C p is as strong as possible

3.1.2 Accounting for the data

The above data may be straightforwardly dealt with in terms of quantification, assuming the
context provides multiple relevant modal bases (truly: multiple conversational backgrounds
determining ordering sources):

(49)  [absolutely]® = AMApAw.Vf € c[M(f)(p)(w)].

Another possibility arises from the work of Grosz (to appear), who constructs modal scales of
necessity (via ordering sources), defining duals in terms of scale reversal for the negation of
the argument proposition:

(50) a. [must] = AddApAw.NECESSITY (p)(w) > d.
b. [may] = AddApAw.NECESSITY(—p)(w) < d.

Absolutely and its kin are thus degree words, specifying a maximal degree for a scale. This
produces precisely the desired result for these adverbs.

2This calculation is local to the modal, not the entire sentence, as we can see by the lack of inversion in
downward-entailing environments:

1) a. Each person who could definitely [i.e., without repercussions] stay with Craig called him.
b. Each person who definitely had [was maximally obligated] to stay with Craig called him.
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(51)  [completely] = AM ApAw.M (mazxqd € SCALE(M))(p)(w)."?

Grosz (to appear) extends this to modal concord, encoding the FORCE requirement in terms of
a scale structure presupposition (thus, FORCE conflicts are a result of cross-polar anomaly):

(52) a. [obligatorily] = AM ApAw : M is deontic and positive.
M (mazxqd € SCALE(M))(p)(w)

b.  [legitimately] = AM ApAw : M is deontic and negative.
M (mingd € SCALE(M))(p)(w)

This is a very elegant system, but note that the various components (force and flavor require-
ments, type of degree provided) are independent primitives. Thus, there is nothing truth-
conditionally blocking a modal concord adverb which gives a min degree for a universal or
which provides a max degree for an existential (that is, goes for the weakest reading). So far,
we haven’t found such an item (note that barely is force and flavor neutral).'*

(53)  [legitimately may] = ApAw.NECESSITY(—p) < maz4d € SCALE(NECESSITY)
i.e., p is not absolutely impossible.

3.2 Legitimately vs Legally

We now turn to a comparison of legitimately and legally. We compare these because they are
both intuitively existential, especially in extensional contexts. And yet, in modal cases, they
behave quite differently, since legally is a force-neutral modal base specifier.

3.2.1 Legitimately and Legally in modal environments

We have claimed that legitimately is sensitive to FORCE. In contrast, it would seem that legally
is force neutral, but it does have a deontic flavor requirement. It is thus the analog of Kratzer’s
in virtue of clauses.

54) a. The Boy Scouts claim they are a private organization and legally may set their
own standards for membership.
b.  Again, we remind you that Ted Kaczynski has not gone on trial yet, so legally he
must still be presumed innocent.

3Grosz acknowledges the compositional difficulties for completely possible given the scale structure assumed.

4Grosz does connect these to the German particles ja, bloff and ruhig discussed in Grosz (2008) (see also the
Romanian particle /inistit, the counterpart of ruhig). While the English adverbs are compatible with both existential
and universal force, the German and Romanian particles exhibit FORCE — ja and blof; require universal force,
while ruhig and linigtit require existential force. Hence, these are terms that behave like absolutely but require an
orientation.
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If the above characterization is correct, we should see the contrasts between legitimately and
legally in corpus investigation. (55) shows a contingency table based on COCA searches' in
environments with existential modals (can, could, not have to) and universal modals (can’t,
couldn’t, must, have to). This difference is highly significant (XZ = 4432, df = 1,p =
2.79¢ — 11). As expected, the legitimately+universal cell contributes the most to the x? value.

(55) H legitimately L legally X2 contributions H legitimately L legally
existential 266 658 existential 8.07 2.57
universal 26 257 universal 26.34 8.41

Recall that under our explanation for NEGATION, legitimately should be able to appear below
negation with existentials. There are four examples in COCA with —3 concord, given in (56)
below, suggesting that this is not correct. In addition, as all the examples involve can, they may
be analyzed as cases of capability above a clausal use of legitimately (see section 3.3).

(56) a. Because of widespread corporate belt-tightening, you can’t legitimately sum up

career status with salary ranges and promotions anymore.

The state can’t legitimately cut $700 million.

They couldn’t legitimately take pride in it.

d. I thought music would articulate that which you couldn’t legitimately articulate
in dialogue.

oo

Thus, the results of our corpus search are mixed for the claims in section 2.

There is a further contrast between legally and legitimately worth noting. Legally’s effect
is not clause bounded, even by evidential attitudes (see Simons 2007 for discussion of these
forms):

(57) Legally, I think you could probably chew her up [for her testimony].

This is in line with the behavior of conditional antecedents noted by latridou (1991),' but in
sharp contrast with legitimately.

(58) {If he hurries, Whether or not he hurries, To get to Harlem}, I suspect that John can
be out by noon. (Kyle Rawlins, p.c.)

(59) a. *Legitimately, I think you could probably chew her up.
b. *Legitimately, I suspect that John can be out by noon.

This behavior suggests that legally can be assimilated to a domain restrictor (like conditional
antecedents and in virtue of clauses), but legitimately should not be; this contrast may be
surprising under a mixed approach such as that of Huitink (2008).

15 At a time when COCA did not contain the 2009 texts, i.e., it had only approx. 385M words.
1We are indebted to Kyle Rawlins for noticing this connection.
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3.2.2 Legally and Legitimately in their extensional uses

In this final section, we consider the behavior of these two adverbs in extensional settings.
While the most theoretically parsimonious move would be to unify the modal concord uses of
these adverbs with those above, we will conclude that the nature of the reduction is not yet
obvious. In extensional contexts, legally has several interpretations (cf. Ernst 2002).

(60) a. DOMAIN (alters the domain with respect to which the predicate is evaluated)
No laws had been broken, and, after all, David was legally an adult.
b. MEANS-DOMAIN (specifies domain of manner of accomplishment)
There’s little the besmirched can do legally, unless there are children involved.
Cc. MANNER
I mean, we do everything legally.
d. CLAUSAL (comment on nature of event property)
Legally, it’s used as an anesthetic.

It is still unknown how best to unify these readings, but we will ask here whether some of them
should be unified with modal concord.

We will now argue that the clausal interpretation is probably not the source of modal con-
cord. There are three approaches to unification of MANNER and CLAUSAL in extensional
settings. Wyner (1994) argues that the adverbs are EVENT MODIFIERS, and that the differ-
ences above correlate with the sub-event being modified. Ernst (2002) argues instead that they
arise from contextual DOMAIN RESTRICTION of the adverb’s quantificational domain. Finally,
Rawlins (2008) argues that the manner reading is the result of TYPE-SHIFTING the clausal use
into an event-property. Both the event modifier and type-shifting approaches correctly predict
correlations between adverb position and interpretation.

(61) a. Legally, Alfonso moved the pawn.
‘Alfonso moved a pawn, and all such pawn-moving events by him are permitted.’
b.  Alfonso moved the pawn legally.
‘Alfonso moved the pawn in a manner which was permitted.” (Rawlins 2008)

Following Pifién (2007), assume that manners are representable via relations between event
properties and events.

(62)  [legally] = APAeAw.P(e)(w) A LEGALLY (P)(e)(w)

We will define the legality of a property P in terms of its manner being instantiated in one of
the worlds that obey the laws:

(63)  LEGALLY(P)(e)(w) iff Jw" € LEGAL(w)[3e[¢/ inw’ A P-manner(e)(e’)(w')]]

CLAUSAL and MANNER readings thus differ on whether the event property contains temporal
information (we assume that temporal information is event modification) (cf. Rawlins 2008).
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(64) a.  Alfonso moved the pawn.
b. manner: Ae \w.move'(a, tx.pawn(z), e, w)
c. clausal: e w.move’ (a, tx.pawn(x),e,w) A7(e) CtAt < tg

Even with this, it is not clear how this can be extended to handle modal modification, since
the definition above discusses legal events in terms of legal worlds, and legal worlds are the
objects we wish to manipulate in the modal modification cases. That is, the CLAUSAL/MANNER
forms are interdefined with the modal concord forms, suggesting that unification is precisely
the wrong tack to take.

This leaves us with DOMAIN undiscussed. Suggestively, domain legally like modal legally
can cross evidential attitudes, unlike the other two uses:

(65) a. Legally, I think it could make a very big difference.
b. #lllegally, I think that he moved the pawn.

However, assimilation of concord readings to domain readings is challenged by legitimately,
which has no domain interpretation, but has manner and clausal interpretations:

(66) a. MANNER
Some did finally give up the ghost legitimately, but others doubtless were scuttled.
b. CLAUSAL
Someone who invites you to lunch legitimately wants to get to know you.

Thus, distributionally it would seem that there is a correlation with modal modification and
MANNER and CLAUSAL uses, but it is unclear how to derive them in a similar fashion.

4 Conclusion

We have argued that modal concord (in non-epistemic environments) arises because the adverb
is a modifier that makes its own ancillary modal claim. While modal flavor consonance is
grammatically determined, we take agreement in modal force to be a pragmatically mediated
phenomenon, specifically, due to contradiction between a universal assertion and its implicated
negation. Finally, we have argued that the facts of NEGATION are problematic for a syntactic
account of concord phenomena, but accountable under a semantic treatment.

Nonetheless, we believe the accounts of modal concord (including the present one) should
take into account the broader issues articulated in the final section of the paper, namely the
typology of the semantic interactions between modal auxiliaries and modal modifiers and the
range of readings and the typology of modal adverbs more generally. We argued that a class
of modal base strengtheners (like absolutely) require a different account than concord adverbs,
which show other uses in extensional settings — but indicated that at present there is no clear
connection between these other uses and modal uses.
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Abstract

The Imperfect in Romance is used in an array of constructions: progressives, habituals,
generics and counterfactual conditionals. The first three share all hallmarks of the
Romance Imperfect: they describe something ongoing, in the past, and which requires
contextual framing. Counterfactual uses, however, do not, and thus present an important
challenge for a unified semantics of the Imperfect. In this paper, we try to explain the
presence of the Imperfect in counterfactuals. We take counterfactuals to involve both a
Future and an Imperfect (Iatridou 2000), but with the modal contribution of the latter
neutralized, such that counterfactuals amount to future conditionals. The Imperfect is
not entirely vacuous, however: it contributes presuppositions of framing and anteriority,
which lead to counterfactual interpretations.

1 The Puzzle

The Imperfect (‘imparfait’) of Romance is used in an array of constructions: progressives
(1a), habituals (1b), and generics (1c), as the following French sentences illustrate.

@) a.  Paul traversait la rue, quand il s’est fait écraser.
Paul cross-impf the street, when he got crushed.
‘Paul was crossing the street, when he got run over.’
b.  Quand elle était jeune, Marie jouait du piano.
When she was-impf young, Marie play-impf the piano.
‘When she was young, Mary used to play the piano.’
c. ATl’époque, les femmes portaient des corsets.
In those days, women wore-impf corsets
“In those days, women wore corsets.’

The Imperfect is also found systematically in counterfactual conditionals. Counterfactuals
like (2), require Imperfect in their antecedent, and conditionnel mood in their consequent,
which morphologically looks like the combination of the Future and the Imperfect (latridou
2000):

Proceedings of Sinn und Bedeutung 14
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2) Si Paul venait, Marie serait heureuse.
If Paul come-impf, Marie be-COND happy
‘If Paul came, Mary would be happy.’

All of these uses of the Imperfect seem to require an intensional component, and one
may thus want to postulate a single underspecified IMPF modal, able to yield these various
interpretations by quantifying over different sets of worlds: inertia worlds, generic worlds or
counterfactual worlds. A great challenge for such a unified account, however, is that while
the progressive, generic, and habitual uses exhibit certain ‘hallmarks’ of the Romance
Imperfect, the counterfactual construction doesn’t: Progressives, generics and habituals all
describe something ongoing, in the past, and which requires contextual framing (Delfitto and
Bertinetto 1995, Bonomi 1997), but counterfactuals have none of these requirements, thus
complicating any attempt to unify these uses of the same morphological category.

Our goal in this paper is to attempt a unification of sorts — to explicate why the Imperfect
is such a comfortable associate of counterfactual interpretation while being faithful to its lack
of the peculiar use conditions of the other interpretations. And thus, despite a desirability of
unification, we will propose two different semantic elements responsible for the progressive,
habitual, and generic interpretations on the one hand, and counterfactual interpretations on
the other: a modal IMPF (morphologically realized as the Imperfect) and a future modal
FUT, respectively.

The key semantic assumption in our proposal is that counterfactuals fundamentally
involve past metaphysical modality (Condoravdi 2001, Ippolito 2003). We argue that the
anteriority and the modality arise from distinct sources. The anteriority we will propose is a
consequence of the modal IMPF, which we take to presuppose the anteriority and framing
hallmarks of the Imperfect (Giorgi and Pianesi 2004). However, counterfactuals additionally
involve the future modal FUT, which is responsible for the metaphysical modality that
separates counterfactuals from the other uses of the Imperfect. The technical ingredient
allowing this chimerical transformation will be Hacquard’s (2006) event-relative modality,
under which two stacked modals render the top one vacuous. Thus, IMPF+FUT will be
interpreted as FUT, modulo the presuppositions of IMPF, which trigger the counterfactual
interpretation (Iatridou 2000, Condoravdi 2001, Ippolito 2003, Arregui 2005).

After reviewing the Hallmarks of the Imperfect in Section 2, we discuss the semantics of
the IMPF modal in Section 3. Section 4 demonstrates how this semantics coupled with a
future modal and Hacquard’s event relativity leads to a counterfactual interpretation. Section
5 concludes.

2  Hallmarks of the Imperfect in Romance

As discussed by Delfitto and Bertinetto (1995) and Bonomi (1997) among others, the
Romance Imperfect has three characteristics (modulo counterfactual uses). First, it has a
requirement that the event in question is anterior to the utterance time, as indicated in (la-c).
Second, it exhibits ongoingness or homogeneity, in that the event/habit described must go on
in time. Thus, Paul’s piano playing is taken to last throughout an interval surrounding
Marie’s arrival in (3a), and similarly his piano playing habit throughout an interval
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surrounding ‘those days’ in (3b):

3) a. Quand Marie est arrivée, Paul jouait du piano.
When Marie arrived-pfv, Paul played-impf of the piano
‘When Marie came in, Paul was playing the piano’
b.  ATl’époque, Paul jouait du piano.
In those days, Paul played-impf of the piano.
‘In those days, Paul played the piano’ (habitually)’

Finally, it is observed that sentences with the Imperfect are deviant without a salient
temporal expression. Thus, (4a) is judged by speakers to be significantly worse than the
remaining sentences in (4) which involve, respectively, (b) a temporal adverbial, (c) a when-
clause, (d) a quantificational adverb, and (e) a contextually salient time interval:

(4) a.”Paul jouait du piano.
Paul played-impf the piano
b.  Acinq heures, Paul jouait du piano.
At 5 o’clock, Paul played-impf the piano

c. Quand Marie est arrivée, Paul jouait du piano.
When Marie arrived, Paul played-impf the piano
d. A chaque fois que Marie arrivait, Paul jouait du piano.
Every time Marie arrived, Paul played-impf the piano
e. A: Que faisait Paul a 5 heures? B: Il jouait du piano.
What was Paul doing at 5? B: He played-impf the piano

Of these characteristics, the one that has received the greatest attention in previous
literature is the characterization of the ongoingness requirement, though this has often been
at the level of the construction in question. Thus, progressives have been analyzed as
involving the intellectual descendants of Dowty’s (1979) inertial worlds, continuation
branches (Landman 1992) and non-interrupted circumstantial worlds (Portner 1998). This
modal quantification yields an ongoing interpretation of the event in the actual world by
removing the need for the culmination of the event in the actual world (in particular for
accomplishments): what occurs in the actual world is an ongoing event, which is part of a
larger completed event in modal worlds in which this event culminates. For instance, the
sentence John was crossing the street when he got hit by a car describes a crossing in
progress in the actual world, which culminates in John having crossed the street those
uninterrupted worlds where he doesn’t get hit by a car.

Many accounts of generics and habituals also involve a modal component, for instance
normal/ideal worlds (e.g., Krifka et al. 1995). What unifies these analyses is intensional
quantification, but it is possible to unify further in the face of their morphological
consonance in Romance. It has been argued that progressives and habituals in fact involve
the same modal element (Cipria and Roberts 2000, Bonomi 1997, Lenci and Bertinetto 2000,
Ferreira 2005) and that habituals are instances of generics, differing on requirements for
verifying instances (Krifka et al 1995). Thus, there is reason to assume that the same modal
element is in question for these three uses. The following section will make our proposal
explicit in this regard. What is important, however, is that counterfactuals involve quite a
different modal element, be it based on similarity (Lewis 1973, Stalnaker 1968, Arregui
2007) or metaphysical alternatives (Condoravdi 2001, Ippolito 2003).
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3 A Semantic of IMPF

We adopt a semantics for a single IMPF operator, responsible for progressive, habitual, and
generic readings, which treats it as an instance of Portner’s (1998) progressive operator. This
operator is responsible for the ongoingness and the modal component of the Imperfect. We
further add to this operator felicity conditions to capture the anteriority and framing
properties in terms of presuppositions, as specified by Giorgi and Pianesi (2004):

5) IMPF = Past +Framing + Ongoingness + modality
Presuppositions modal quantification
(Giorgi and Pianesi 2004) (Portner’s 1998 Progressive)

Note that we adopt Portner’s particular account and Ferreira’s extension to habituals,
primarily because its event-based semantics allows a straightforward integration into our
proposal. Our proposal, however, should be compatible with other unifying accounts of the
progressive/habitual, provided they be translated in event terms. Our goal here is not to
arbitrate between various accounts of progressives/habituals, but to show how such accounts
can be made compatible with the use of the Imperfect in counterfactuals.

3.1 Modal Quantification

We first consider the modal component of IMPF. Portner’s (1998) analysis of the progressive
is event-relative: it considers circumstantial worlds containing continuations of the event in
question which respect the event property denoted by the verb phrase. Given the necessity
that progressive forecasting excludes interruptions, Portner argues that the circumstantial
worlds are ordered by a requirement for non-interruption:

(6) [[IMPF(e,P)]]¢ is true at w iff for all worlds w’ in Best(Circ, NI, e, P) there is an
event e’ which includes e as a nonfinal subpart s.t. P(w”)(e’)=1.

Thus, the sentence in (7) gives rise to the truth conditions explicated beneath.

(7 (A 5 heures), Paul jouait du piano.
(At 5pm), Paul was playing the piano.
There is an event e such that in all best circumstantial worlds where Paul isn't
interrupted, there is a superevent e’ of e which is an event of Paul playing the piano.

Following Ferreira (2005), we extend Portner (1998) to habitual/generic' cases by
invoking plural events:

(8) (A I’époque), Paul jouait du piano.
(In those days), Paul played the piano.
There's an event e s. t. in all best circumstantial worlds where Paul isn't interrupted,
there is a superevent e’ of e which is a plurality of events of Paul playing the piano.

3 We take generics and habituals to involve the same operator. For special cases of generics that do not require
verifying instances (e.g., this machine crushes oranges), we take the extensional element to be the preparatory
process, i.c., a subpart of the event before culmination occurs, during which the preparations for its occurrence
are completed (Moens and Steedman 1988, Cipria and Roberts 2000, Boneh and Doron 2008).
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Note that in both Portner’s original account and Ferreira’s extension, we have an event
that occurs in the evaluation world, which we will call the extensional event (), which is
part of a larger, completed event or series of events in the modal worlds. This property is
what underlies the ongoingness requirement of the Imperfect.

What about the other hallmarks? We will argue that the extensional event egy, is in fact
the event on which the framing and anteriority requirements of the Imperfect are imposed. In
(7) and (8), the event e’s runtime must both precede the utterance time and be framed by the
temporal frame adverb in question. egy is thus a (topical) event that needs to be made salient
by the context (and can be viewed as a reformulation of an Austinian topic).

3.2 Anteriority and Framing Requirements as Presuppositions

The denotation in (6), being that of progressive, does not yet capture the anteriority or
framing requirements of the Imperfect. Following Giorgi and Pianesi (2004), we take those
to be presuppositions concerning the extensional event:

9 [[IMPF]]*¢ is defined iff:
a) t(e) U Top-TIME(C) framing requirement
b) Tor-TiME(C) < to anteriority requirement
If defined, [[IMPF]]°¢ = Ae AP, Ow OBest(Circ, NI, ¢, P) [[®’ e< e’ & P(w)(e’)=1]?

In practice, (9) presupposes that the extensional event’s runtime is within a topical
interval provided by a context top-tiMe(c), which itself must be anterior to the local
evaluation time. That the anteriority restriction holds for this interval, and not merely for the
event time can be shown by considering intervals that overlap the local evaluation time
(here, the utterance time). In the sentence below, foday is infelicitous because it cannot
precede the utterance time, while this morning can, and is thus felicitous:

(10)  {Ce matin, *Aujourd’hui}, Paul jouait du piano.
{this morning, *today} Paul was playing the piano-impf
‘This morning/*Today, Paul was playing the piano.’

Given (9), we obtain the following compositional skeleton and denotation for (7):

(1 1) /\VwEBest(C‘irC. NI, e, he.P_play piano(e)) [Je’ e<e” & P_play_piano (w)(e’)=1]

hegw _— ~_VP ke. P play piano (e)
2N T

IMPF e Paul jouait du piano

(12)  [[(7) 118 is defined iff there is a topical event e contained in a past topical interval.
If so, it is true iff in all best circumstantial worlds with least interruptions, e is a
subevent of an event e’ of Paul playing piano.

Given the definedness conditions in (9), the oddness of (4a) out of the blue results from
the fopic time of the context not being set. This interval may be set overtly by temporal

4 € is the type for eventualities.
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adjuncts and adverbs of quantification, which serve as temporal topics or update of the
topical interval for adverbs).® However, as demonstrated in (4¢) the framing adverb need not
always be syntactically present. As it turns out, nor, does in fact, need to be mentioned in the
discourse, so long as it can be retrieved as the lifetime of an entity in the sentence. Take the
contrast in (13): (13a) seems felicitous, even in the absence in the discourse of a salient
topic, because the extinction of dinosaurs seems to make their lifetime salient. In (13b),
however, there is no clear lifetime of corsets or women that can be retrieved, leading to
infelicity in the absence of a discourse salient topic time.

(13) a.  Les dinosaures mangaient de la viande.
The dinosaurs eat-impf of the meat.
‘Dinosaurs ate meat.’
b.  ?7Les femmes portaient des corsets.
Women wore-impf corsets.
‘Women wore corsets.’

To sum up, we assume a unified account of IMPF, responsible for generic, habitual and
progressive uses of the Imperfect. This operator combines with an event (egx) and a property
of events, and quantifies over uninterrupted circumstantial worlds, accessible from that event
(Portner 1998): this derives the ongoingness and intensional nature of the Imperfect. IMPF
further imposes felicity conditions on the event it combines with: a framing presupposition
requires that the runtime of e be contained in a salient topic time; an anteriority
presupposition requires that that this topic time precedes the time of utterance. These two
presuppositions are responsible for the framing and past requirements of the Imperfect.

4 The Imperfect and Counterfactuality

Having considered the treatment of canonical uses of the Imperfect, we now move to a
discussion of counterfactual uses. As we mentioned at the outset, empirically, counterfactuals
show none of the requirements that drove us to the considerations in the previous section.
They do not seem to describe past events, they may be said out of the blue, and there is no
notion of ongoingness communicated. Thus, in (14) we are talking about possible future or
current events of arriving and writing, not past. Furthermore, these events may be
understood as completed: a completed (rather than ongoing) arrival would lead Paul to
meeting Marie; a completed (rather than merely ongoing) writing event would lead to
Marie’s happiness:

(14) a.  SiPaul arrivait demain, il rencontrerait Marie.
If Paul arrive-impf tomorrow, he met-COND(fut+impf) Marie

Temporal adjuncts serve to set the topical temporal interval via a monstrous operator (cf. Bittner 2007):
(i) [[T-Adv XP]]°t = [[XP]]"¢, where time(c’)=[[T-Adv]]*=.

[[T-Adv]]®t = APy. L iff P(X’,0)=1

where Tor-TiME(X ") determined by T-Adv & X’ exactly X on other coordinates.
Putting (i) together with (9) yields the presupposition that t(e)[Jtor-TiMe(c), which is now set to the time interval

provided by temporal adverb. This is not the only possibility. We could pursue a dynamic approach, wherein
IMPF is anaphoric to a salient past interval, either supplied by discourse or sentence-internally.
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‘If Paul arrived tomorrow, he would meet Marie.’

b. Si Paul écrivait a Marie, elle serait contente.
If Paul wrote-impf to Marie, she be happy-COND(fut+impf)
If Paul wrote to Marie, she would be happy.’

Of course, one explanation for this is that counterfactuals do not involve IMPF, and that
the morphology is deceiving us. However, if we assume that the morphology is a
manifestation of IMPF, it is unclear why counterfactuals should behave so differently from
other uses of the Imperfect.

As mentioned at the outset, we will argue that the culprit in all of these differences is the
future modal (FUT), whose morphological exponent is the future morphology lurking inside
the conditionnel mood of the consequent (Iatridou 2000). Recall that when introducing
IMPF, we made it relative to an event argument, whose position is saturated by the
extensional event. We will pursue an account of FUT that treats it also as event relative,
along the lines of the event relative modality in Hacquard (2006). It too will thus require an
event argument, and we will likewise assume that this position is filled by egx. The skeleton
of this account is in (15):

(15) e R

}\-(.’ Ext //,/""'/-’ T s
/\ T
— T
[\I PI: CExt /\ q conseq

/\ I)E‘.DTGE.

FUT epy

(15) is thus a future conditional, apart from the contribution of IMPF. In the event relative
framework, IMPF’s modal contribution will disappear under vacuous quantification, while
its presuppositions on egy will still remain. Thus, (15) will reduce to a future conditional with
respect to a past, framed event, which we will show yields a counterfactual interpretation.

4.1 Event-relative modality

Under Hacquard’s (2006) event-relative modality framework, modals uniformly select an
event argument which serves to characterize the modal base quantified over. In Hintikkan
systems, modal bases are determined with respect to individual, temporal, and intensional
parameters; in the present system it is argued that all of this information is provided by a
particular event. The system imposes the constraint that the event arguments of modals be
constrained to be variables bound by the closest event binder (in the spirit of Farkas 1994,
Percus 2000). This thus requires that two modals stacked without any intervening material
will require their event variables to be co-bound, resulting in vacuous quantification of the
higher modal.

To see this, consider (16), which schematizes the situation in question. Both modals
uniformly quantify over worlds accessible from the event in question. But given that the
lower modal is evaluated with respect to its event argument, not the worlds quantified over
by the higher modal, the higher modal binds vacuously into its scope:
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1o T~ Vw € Accle)[Vw’ € Acele) [pw’)=1]] , or Yw’ &€ Accle) [plw’)=1]
he /\\ Yw’ € Accle) [plw )=1]
/N P
modal, e ey p

modal, e

Hacquard (2006) argues for instance that this happens with epistemic modals under doxastic
attitudes, yielding a quantificationally-variable doxastic attitude.

(17)  Asp Ae[dox-atte ] [cp ... [modal e] ...]

a. John believes that it might be raining.
. [John believe(e) [cp that [moar might (e) [rp it is raining | | ]
c. [k[einw & Exp(e,].) & belief’(e) & Uw’DOX(e):
Ow”DOX (e): [k’[e’ in W’ & rain(e’,w”’)] |
[k[e in w & Exp(e,].) & belief’(e) & Uw’[IDOX(e): [k’[e’ in W’ & rain(e’,w’)]]
e. There is a past belief state of John s.t. it is raining in some world compatible
with this belief state.

As (15) is another instance of this pattern, the modal contribution of IMPF will also be
nullified. What differentiates (15) from (16), however, is that, because of its presuppositions,
the higher modal IMPF, despite having its modal contribution neutralized, can still impose
restrictions on the event argument of the lower modal. We will now investigate the
consequences of these restrictions.

4.2 Recipe for Counterfactuality

First, we should specify our assumptions about the future modal FUT and the structure in
(15). Following Condoravdi (2001) and Copley (2003), we will assume FUT is a
metaphysical modal, which combines with two properties of times. In order to make
metaphysical modality event-relative, we construct metaphysical alternatives with respect to
an event argument of the modal (we assume future shifting of the temporal now following
Abusch 1998):

(18) [[FUT]]** = Ae Apisx Agis.(0w [OBest(Meta(e) where p([to,o))(w)) [q([to, ))(w) =1].

As Tatridou (2000) demonstrated, the conditionnel mood displayed in Romance
counterfactuals is the morphological spellout of IMPF above FUT. Given (18), we assume
that FUT takes two properties of times. These structures we assume have aspectual elements,
whose presence is diagnosed by the availability of ongoing interpretations with
counterfactuals:

(19)  SiJean courrait réguliérement, il serait en pleine forme.
If Jean run-impf regularly, he be-COND in good form
‘If Jean ran regularly, he would be healthy.’
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Both antecedent and consequent have obligatory imperfective morphology in
counterfactuals:

(20) a. Si Jean arrivait demain, il rencontrerait Jane.
If Jean arrive-impf tomorrow, he met-COND Jane
b. *Si Jean arrivera demain, il rencontrerait Jane.
If Jean arrive-fut tomorrow, he met-COND Jane
C. *Si Jean arrivait demain, il rencontrera Jane.

If Jean arrive-impf tomorrow, he met-fut Jane

Given that IMPF scopes above FUT and its two arguments, we assume that the
obligatory presence of Imperfect morphology is the results of a morphological rule which
blocks the appearance of the aspect of the embedded clauses (comparable to sequence of
tense rules in terms of morphological agreement). Thus, despite appearances, we assume that
the antecedent is type-theoretically equivalent to the consequent (i.e., properties of times),
and that the mandatory appearance of the Imperfect in the antecedent is mere agreement.
While we leave the precise specification of the morphological realization principles to future
research, we note that for counterfactuals in Quebecois French the agreement is complete —
both antecedent and consequent show conditionnel morphology — suggesting that we are
indeed dealing with a morphological issue:

(21)  Si Jean serait 1a, marie serait heureuse.
if Jean be-COND there, Marie be-COND happy
‘If Jean were there, Marie would be happy.” (Michael Gagnon, p.c.)

These assumptions serve to provide the structure in (22), which is a more detailed
version of (15):

(22) e

Mg _— e

Fa™ L
IMPF CExt /\ QConseq

/\ Pantec.
FUT egx

Given the denotations for FUT and IMPF as well as the principles governing structures such
as (15), (22) has the following denotation:*

(23)  [[(22)11%® = Aexe: t(eex) O Tor-TME(c) & TOP-TIME(C) < to
(Ow’ OBest(Circ, NLegy, FutP) : [k’ [e'<e & ) vacuous
Uw UBest(Meta(eex) where p([to, ©))(W)) [q([to, ))(W) =1].

2 Note that as it stands IMPF and FUT will not combine because of a type clash. At present, we assume
vacuous type-raising of FUT to yield a property of events (as done in the tense literature, e.g., Katz 2001).
While this is clearly undesirable, it is unclear to us how to solve this general problem regarding future
scoping below modality. Significantly, Copley (2003) manages this by making aspect take temporal property
arguments, but this generally produces problems with accomplishments (Landman 1992).
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The denotation of (22) is a future conditional with the presuppositions of IMPF and explicit
reference to the extensional event.’ (24) shows a concrete example:

(24) a. Si Jean arrivait demain, il rencontrerait Jane.
If Jean arrive-impf tomorrow, he met-COND Jane
‘If Jean arrived tomorrow, he would meet Jane.’
b. (24a) defined iff there is a past topical event. If defined, in the best
metaphysical alternatives compatible with e where Jean arrives tomorrow,
Jean meets Jane.

The question then is what is this egq, which, here, determines the set of metaphysical
alternatives. Recall that for the canonical Imperfect forms, er« was the extensional event part
of the P-event in circumstantial worlds. What about counterfactuals? Let’s pause for a
moment and consider what counterfactual conditionals express. Arregui (2005) makes the
intuitively appealing proposal that counterfactuals are de re claims about some past time.
Hence, a sentence like (24) makes a claim about a particular ‘past’, such that if this past had
led to Jean arriving tomorrow, it would also have led to him meeting Jane. In this vein, we
would like to argue that counterfactuals make claims not just about a particular past time, but
a particular ‘forking’ event, following the terminology of Bennett (2003): an event that
serves to bifurcate worlds into those where the antecedent holds and those where it does not.
Thus, in counterfactuals, we take e to be this very forking event.

-p

o
-

—p
tle) t.

For (24), this event is Jean’s itinerary-fixing event, i.e., the event that would lead to his
arriving tomorrow or at some other time. In a sentence like ‘If McCain were President, GM
would be bankrupt’, that forking event is an election event, etc.® Assuming this is the case,
(24a) roughly asserts that when one considers the futures of the itinerary fixing in which the
antecedent is true, the consequent follows. This is as desired. The remaining task is to
demonstrate how one arrives at the forking event given the presuppositions introduced by
IMPF. We consider each in turn.

Before we do so, note that while both IMPF and FUT are relative to an extensional event
eex, Which determines the set of worlds they quantify over, what that event is for each is
substantially different: for the former, egx is actually a subpart of the event that occurs in the
modal worlds; for the latter, it is the event that determines what possible futures look like,
and hence it is not a proper subpart of the events described in the antecedent and consequent.
Thus, while IMPF forces an ongoing event in the actual world, FUT only requires an actual

Note that IMPF does additionally make an existential claim about a larger event in circumstantially
accessible worlds. However, note that here the property ordering the worlds is trivially true (by vacuity of the
type-raised proposition), which renders the condition merely one such that the event is construable as part of a
larger event.

5 This proposal does face problems from examples such as ‘If gas were 34/gallon, my plane ticket would
have been more expensive.’ (G. Katz, p.c.). Our hunch is that in such cases, counterfactauls are not referring
to a particular forking event, but to a family of forking events. We leave these to future research.
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event that precedes possible (ongoing or completed) events distinct from the actual event.
Because the ongoingness requirement of IMPF follows from its modal contribution, which is
neutralized in counterfactuals, and because FUT imposes no such ongoingness requirement,
we explain why counterfactuals lack the ongoingness hallmark of the Imperfect. What about
the two other hallmarks? How are they avoided or satisfied? Given their presuppositional
status, their contribution will not be neutralized, and they should thus impose restrictions on
€Exs, 1.€., the forking event.

4.3 The Anteriority Presupposition

The anteriority presupposition requires that a felicitous use of a counterfactual conditional be
made with respect to an event that occurred in a topical interval that is prior to the evaluation
time. As has been noted by Condoravdi (2001), Ippolito (2003), and Arregui (2007) the
counterfactual component of counterfactual conditionals results from evaluating
metaphysical alternatives in the past,” as it is the settledness of the past that yields the
contrary-to-fact implicature. To consider an example of Condoravdi’s, in a situation where
the outcome of an event is uncertain, such as during a baseball game, hazarding a guess
about the outcome of the event in progress (i.e., they might still win the game) is making a
metaphysical claim about one’s future; there is no sense of the counter to fact simply because
there is no fact as of yet. However, once the game is finished and the outcome is foreclosed,
the issue in question is settled. Counterfactual reasoning (i.e., they might still have won the
game), then, is simply accessing the metaphysical alternatives of the event in question — here
the game — before its outcome was settled. In the systems referenced above, it is a temporal
element (tense/perfect) that supplies the anteriority requirement on the metaphysical
alternatives under consideration. In the event-relative system, anteriority is due to an event
constrained to be in the past which determines metaphysical alternatives.

While this allows us to assimilate the contrary-to-fact implicature to prior work, note that
the anteriority presupposition does not otherwise determine the extensional event (that is, it
does not fix our sights on the game per se). This is true for the canonical Imperfect sentences
as well, where, in the spirit of Landman, we saw that the property argument is what
constrains the nature of eex (it must be merelogically compatible with an event which the
property denoted by the VP is true of). We thus need a source comparable to the event
property to locate the framing event descriptively. We will argue below that in the case of
counterfactuals, it is the framing presupposition which serves to identify the extensional
event’s characteristics.

4.4 The Framing Presupposition

The framing presupposition enforces the runtime of the extensional event within a contextual
topic time. However, conditionals are not temporal adverbs, and hence by assumption do not
shift topic time. Nonetheless, recall that we concluded from (13) that the lexical content of
DPs could sometimes pragmatically introduce topical intervals (e.g., the lifetime of

M. Gagnon (p.c.) points out that it is possible to use counterfactuals even if the fork has not yet
occurred (e.g., in (24), if Jean has yet to buy his ticket), contrary to our analysis. While this is true, such
examples seem predictive (Kaufmann 2005), it’s unclear how they differ from predictive future conditionals,
and leave it for future research. See also footnote 5.
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dinosaurs). We will suggest that conditional antecedents function much the same way,
introducing an interval relevant to the antecedent proposition. Based on the discussion in 4.3,
this interval should be that during which the outcome of the event was unsettled, i.e., as the
baseball game was in progress. What we have just described is simply the interval under
which the forking event was a historical issue, in the sense of Ippolito (2008).

(25)  Historical Issue (Ippolito 2008)

For any proposition p, world w and time t, p is a historical issue in w at t just in case:
(i) w is historically as close to w. as allowed by the fact that the set of worlds
accessible from w at t (call this set A) must include both p-worlds and —p-worlds;
(ii) all the worlds w’ in A maximally similar to w. are worlds where ps(p) are true

(ps(p) = presuppositions in p).

Historical issues at a time t are properties of times still unsettled at t. While there are many
historical issues at any given time, recall that in the present case, we are assuming that the
antecedent of the conditional is responsible for honing in on the forking event. How? As
Ippolito notes, “if p is foreclosed [settled] in w., t must be a time immediately before the
time when p got foreclosed in w..” Thus, for a counterfactual antecedent, which is settled at
the evaluation time, the time interval made salient (i.e., Tor-TiME(c)) will be one whose right
boundary is the settling time of the antecedent. We suggest that the antecedent specifies the
left boundary as well, pragmatically setting Top-TiME(c) to an interval immediately bounding
the runtime of the event which settled the antecedent property. In sum, the framing
presupposition requires that there is an extensional event during an interval bounding the
settling event for the counterfactual antecedent. This is sufficient, we suggest, to identify the
settling event itself, which serves as a fork (in the sense of Bennett 2003), producing
divergence into p and —p worlds, and hence the metaphysical alternatives at the time of the
event include both types of worlds.

Thus, in canonical Imperfect cases, the framing presupposition serves to temporally
locate an extensional sub-event within some independent temporal interval provided by
context (or context shifting of temporal adverbs). In contrast, in counterfactual cases, the
framing presupposition individuates a forking event via the temporal interval evoked by the
antecedent clause.

5 Conclusion

The goal of this paper was to account for the presence of the Imperfect in Romance
counterfactuals, despite counterfactuals lacking the traditional hallmarks of the Imperfect.
We argued that counterfactuals involve both a IMPF and a FUT, as suggested by
morphology. We claimed that the differences of the counterfactual were due to quantification
by a different modal, the metaphysical modal FUT, while the counterfactual component
followed from the anteriority and framing presuppositions that IMPF imposes on the event
determining the alternatives for FUT. By rendering both IMPF and FUT event relative, we
demonstrated that the modal force of IMPF is vacuous in counterfactual contexts, thereby, in
effect, removing it from the picture.

Several thorny issues remain. Within Romance, we have not considered what Ippolito
(2004) calls Imperfect Conditionals, the necessarily contrary to fact conditions which do not
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have future morphology. More generally, we have not ventured to comment on either the
cross-linguistic split between languages which use the past for the counterfactual and those
which use the imperfect or the fact that (in contrast to our semantics for IMPF), generics tend
to morphologically pattern with counterfactuals and not progressives (latridou 2000).
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Abstract

In this paper, I present a compositional semantic analysis of the Quantification at a
Distance (QAD) construction in the standard dialect of European French. I argue
that quantification in a QAD sentence is done by a binary adverbial quantifier over
the verb’s event argument and the direct object argument at the same time. I argue
that the modeling of the interpretations assigned to QAD sentences necessarily
involves a polyadic quantifier, since such a quantifier is unreducible to any iterations
of unary quantifiers. I provide a compositional analysis of the construction based on
previous treatments of the indefinites that appear in it as semantically incorporated
nominals.

1 Introduction

The goal of this paper is to present a new compositional semantic analysis of the Quan-
tification at a Distance (QAD) construction in the standard dialect of European French
(SF). Since it was first noticed by Kayne (1975), the QAD construction has been fre-
quently studied for the standard dialect of European French! ((Kayne, 1975); (Milner,
1978); (Obenauer, 1983) (Obenauer, 1994); (Rizzi, 1990); (Doetjes, 1997); (Boivin,
1999); (Mathieu, 2004); (Heyd, 2003) inter alia). In French, individual quantification
can be realized by use of an adnominal quantifier (ex. beaucoup ‘a lot’) that selects a
DP headed by the particle de. Following the literature, when beaucoup appears next
to its restriction, I call this sentence a Canonical Quantification sentence.

(1) J’ai  lu beaucoup de livres
I have read a lot de books
‘I read a lot of books’ Canonical Quantification

!The semantic properties of the QAD construction are subject to significant dialectal variation. The
paper only analyses the construction in the standard. However, see (Cyr, 1991) and (Burnett, 2009)
for a discussion of the semantics of the QAD construction in Québec French.

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 67-83
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The quantifier may also be placed in an adverbial position to form a sentence that,
at first glance, seems synonymous with (1). Sentences of this form are known as Quan-
tification at a Distance sentences, and they are the subject of this paper.

(2) Jai beaucoup lu de livres
I have a lot read de books
‘I read a lot of books’ Quantification at a Distance

I argue that, despite the large amount of attention devoted to this construction in the
syntactic and semantic literature, it has not yet received a proper semantic analysis. 1
show that the previous attempts to account for the semantic properties of the construc-
tion are problematic, and I propose a new analysis with greater empirical coverage.

In this work, I make two sets of proposals: one syntactic and one semantic. With
respect to the syntax of the construction, I argue that the quantification in QAD
sentences is done by the adverbial quantifier beaucoup. In other words, I propose that
QAD sentences are not transformationally derived from their canonical counterparts,
but rather beaucoup is base-generated in a preverbal position, and the quantification
it preforms is adverbial in nature. With respect to the semantics of the construction,
I argue that QAD sentences in Standard French involve binary quantification by the
adverb beaucoup over <event, object> pairs denoted by the verb phrase. I argue that an
analysis of QAD that involves polyadic quantification is necessary because, as proven in
(Burnett, 2009), the binary quantifier needed to account for the interpretations assigned
to the construction is unreducible to iterations of unary quantifiers. I therefore conclude
that the Standard French QAD construction serves as another example of properly
polyadic quantification in natural language.

The paper is organized as follows: In section 2, I present the data and review the
previous approaches to the syntax of QAD. In section 3, I present the only previous
analysis of QAD that explicitly deals with its semantics. I argue that, while this
analysis can account for many of the puzzling properties of the construction, it makes
wrong predictions as to the possible meanings that can be assigned to QAD sentences
in certain contexts. In section 4, I present my analysis of quantification at a distance.
I propose that the unary adverb beaucoup has a properly binary extension to <event,
object> pairs. Finally, I provide a compositional analysis of the construction that
shows how pair quantification can arise in a natural manner based on previous analyses
of the lexical items that make up the construction and basic principles of semantic
composition.

2 Syntactic Analyses

In this section, I contrast two opposing classes of proposals about the syntax of QAD
sentences, both of which have received considerable support in the literature on this
construction.

The first class of proposals are those that assume that QAD sentences are base gen-
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erated as canonical quantification sentences. The quantifier then raises to a preverbal
position. Although the fine details of the landing site of the quantifier and the mo-
tivation for its movement vary from author to author, all proponents of this style of
analysis propose that the structure of a QAD sentence is similar to (3).

(3)  Jai beaucoup; lu [t; [de livres]]

This analysis is argued for, or implicitly assumed by, (Milner, 1978), (Rowlett, 1996),
(Boivin, 1999), and (Labelle & Valois, 2004), among others.

The second class of analyses are those that propose that the beaucoup in QAD
sentences is not the adnominal quantifier, but the adverbial one, i.e. the one that is
found in simple event quantification contexts such as (4).

(4)  Jai  beaucoup dormi
I have a lot slept
‘I slept a lot’

Thus the basic structure of a QAD sentence resembles (5).
(5)  Jai [apy beaucoup [yp lu [pp de livres]]]

I call this style of analysis the Adverbial Analysis. Specific analyses that instantiate the
adverbial analysis are given in (Kayne, 1975), (Obenauer, 1983), (Doetjes, 1997), and
(Mathieu, 2004). This paper also presents a version of the adverbial analysis of QAD.

However, before we examine the adverbial properties of beaucoup in QAD, we must
note that there are some reasons to think that locality, which is generally taken to indi-
cate the presence of syntactic movement, plays an important role in the construction.

2.1 Arguments for the Movement Analysis

The main argument for the movement analysis of QAD is that, in certain contexts, the
construction seems to be subject to the same type of locality effects as other cases of
movement in French. In particular, QAD is impossible across phrases that we know, in-
dependently, are islands for movement. As shown by (Valois, 1991), QAD is impossible
across PPs, inverted constituents, and definite DPs.

(6) a. *Jai  beaucoup parlé a de filles
I have a lot talked to de girls
(cf. J’ai parlé a beaucoup de filles)
b. *J’ai  beaucoup dormi pour guérir de petits maux
I have a lot slept to heal de little hurts
(cf. J’ai dormi pour guérir beaucoup de petits mauz)
c. *Jai  beaucoup considéré intelligents d’étudiants
I have a lot considered intelligent de students
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(cf. J’ai considéré intelligents beaucoup d’étudiants)
d. *J’ai  beaucoup regardé la photo (de) d’enfants

I have a lot looked at the photo (of) de children

(cf. J’ai regardé la photo de beaucoup d’enfants)
(Valois (1991: 139))

Additionally, QAD sentences are impossible across tensed clause boundaries.

(7)  *J’ai  beaucoup dit que Jean a lu de livres
I have a lot said that Jean has read de books
(cf. J’ai dit que Jean a lu beaucoup de livres)

While, at first glance, these examples would seem to point to the existence of movement
in the construction, movement is not the only possible way to account for them. In
fact, there are reasons to think that the ‘locality effects’ observed in QAD do not
actually mirror those that we find in clear-cut cases of movement elsewhere in the
language. Firstly, as pointed out by (Valois, 1991), since QAD is clearly not a case
of A-movement, it is not obvious why this movement would be clause-bound, given
that other A-bar movements, like Wh-movement, are not. Secondly, as discussed by
(Mathieu, 2004), the locality facts in (6) are actually part of a broader generalization
about the distribution of de phrases in argument position, one that is independent from
QAD: de phrases in argument position are only grammatical in surface direct object
position

We can repeat the data in (6) using the negative quantifier pas ‘not’ that also
licenses de phrases (8), noting that, since pas never forms a DP with a de phrase, the
ungrammaticality of the examples in (9) cannot be due to movement violations.

(8)  Je (n)ai pas lu  de livres
I (neg) have not read of books
‘I didn’t read any books’

(9) a. *Je (n’)ai pas parlé a de filles
I (neg) have not talked to de girls
(cf. *Je (n’)ai parlé a pas de filles)
b. *Je (n’)ai pas dormi pour guérir de petits maux
I (neg) have not slept to  heal de little hurts
(cf. *Je (n’)ai dormi pour guérir pas de petits maux) etc.

Thus the data in (6) are best explained not as cases of movement being blocked, but
as reflections of the special syntax of de phrases in argument position. I will return to
the syntactic and semantic behaviour of de phrases in sections 3 and 4.



Adverbial Quantification and (Un)Reducibility 71

2.2 Arguments for the Adverbial Analysis

In this section, I present the major arguments for treating beaucoup as an adverb in
QAD sentences. Thus, I argue, QAD sentences are not derived from the canonical
versions, but are base-generated as adverbial quantification structures.

My first argument for the adverbial status of beaucoup comes from the class of quan-
tifiers that participate in the QAD construction. I argue that the definition of this class
is impossible without reference to the notion of ‘adverb’. This fact is unexpected under
a movement analysis, where the element that is quantifying is actually an adnominal
determiner. The argument goes as follows: suppose there were a QAD movement rule,
or, in Minimalist terms, some [+QAD] syntactic feature that caused an adnominal
quantifier to raise into the left periphery of the VP. Then there must be some syntactic
or semantic criteria that groups the elements that bear such a feature together to the
exclusion of all the other adnominal quantifiers. However, it seems that there is no
such criteria. The point is made quickly through the use of an example. Consider
the French adnominal quantifier plein, lit. ‘full’. For all intents and purposes, plein is
syntactically and semantically identical to the adnominal use of beaucoup: it selects for
a de phrase, and roughly means ‘a lot’ (10).

(10)  Jai  lu plein de livres
I have read full de books
‘I read a lot of books’

Thus any principled algorithm that would assign a [+QAD] feature to beaucoup would
have to assign it to plein; however, QAD with plein is ungrammatical.

(11) *Jai  pleinlu  de livres
I have full read de books

Nevertheless, there is a generalization that successfully defines the class of QAD quanti-
fiers to the exclusion of other adnominal quantifiers: as originally observed by (Kayne,
1975),

(12) All QAD quantifiers have a corresponding use as an adverbial quantifier.

Thus, the grammaticality of QAD sentences with beaucoup ‘a lot’, peu ‘little’, assez
‘enough’, pas mal ‘fairly’, autant ‘as’, and tellement ‘so’ etc. is explained by the
grammaticality of simple adverbial quantification sentences with these elements (13).

(13) a. Ellea beaucoup applaudi
She has a lot clapped
‘She clapped a lot’
b. Ellea peu applaudi
She has little clapped
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‘She clapped little’
c. Ellea assez applaudi que...
She has enough clapped that...
‘She clapped enough that...’
d. Elle a pas mal applaudi
She has not bad clapped
‘She clapped a fair amount’ etc.

plein does not have a use as an adverbial quantifier.

(14) *J’ai  plein applaudi
I have full applauded

If the quantifier in QAD is the same lexical item as the adverb, we explain why QAD
with plein (11) is impossible, something that a classical movement analysis cannot do.

The second argument that quantification in QAD is done by the adverbial quantifier
is that QAD sentences actually involve quantification over the event variable of the verb.
This is extremely unexpected in an analysis where beaucoup is a nominal quantifier.

As first noticed by (Obenauer, 1983), QAD sentences can be used in only a subset of
the contexts in which canonical quantification sentences are used. In particular, QAD
sentences in Standard French are only true if beaucoup holds of the set of events denoted
by the verb. This generalization is known in the literature as Obenauer’s Multiplicity
of Events requirement.

(15)  Multiplicity of Events Requirement: (MER)
QAD sentences are only true in contexts involving many events

In what follows, I present two tests for the presence of the MER in QAD sentences, the
majority of which are drawn from the works of Obenauer. I argue that the presence of
the MER indicates that, in QAD sentences, the quantifier beaucoup is an adverb that
applies to the verb.

The first way of testing for adverbial quantification is through the use of point
adverbials. We can insert a prepositional phrase, like dans cette cassette ‘in this box’
or en soulevant le couvercle ‘lifting the lid’ into the sentence, and this serves to create
a single event context. As shown below, sentences with canonical quantification are
compatible with single-event contexts.

(16) a. Dans cette cassette, il a trouvé beaucoup de pieces d’or
In  this casette, he has found a lot de pieces of gold
‘In this casette, he found a lot of gold pieces’
b. En soulevant le couvercle, il a trouvé beaucoup de pieces d’or
In lifting the lid, he has found a lot de pieces of gold
‘Lifting the lid, he found a lot of gold pieces’
(Obenauer (1983: 78, his (42)))
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QAD sentences with PPs forcing a single-event reading are ungrammatical.

(17) a. *Dans cette cassette, il a  beaucoup trouvé de pieces d’or
In  this casette, he has a lot found de pieces of gold
b. *En soulevant le couvercle, il a  beaucoup trouvé de picces d’or
In lifting  the lid, he has a lot found de pieces of gold
(Obenauer (1983: 78, his (43))

Note that QAD sentences with PPs suggesting a context where there are many events
are fine.

(18) a. Dans cette caverne, il a beaucoup trouvé de pieces d’or
In  this caverne, he has a lot found de pieces of gold
‘In this caverne, he found a lot of gold pieces’
b. En cherchant partout, il a beaucoup trouvé de pieces d’or
In searching everywhere, he has a lot found de pieces of gold
‘Searching everywhere, he found a lot of gold pieces’

(Obenauer (1983: 78, his (45))

In summary, we see that for a QAD sentence to be felicitous, beaucoup must hold of
the verbal event argument.

Secondly, that QAD is adverbial event quantification can be seen by the fact that
QAD is impossible in stative contexts. (Obenauer, 1994):121) observes that QAD is
impossible with a stative verb like posséder ‘to own’ (19), and (Burnett & Bouchard,
2008) show that, in Standard French, QAD is impossible in existential constructions
(20).

(19) *Jean a beaucoup possédé de chevaux
Jean has a lot owned de horses

(20) *l'y a  beaucoup eu de personnes chez nous hier
It there has a lot had de people at us yesterday

In summary, we have seen that the quantification in QAD sentences actually involves
quantification over an event variable: they are only true in contexts involving many
events. These truth conditions are unexpected under a movement analysis where beau-
coup quantifies over individuals, but are expected in an analysis where beaucoup is an
adverb: Straightforward adverbial uses of beaucoup also display the MER. For example,
(21) is also only true if there are many events of me going to the movies.

(21)  Je suis beaucoup allée au  cinéma la semaine passée
I was alot gone to the cinema the week  last
‘I went to the movies a lot last week’
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2.3 Summary

In summary, I have argued, following Kayne, Obenauer, and Doetjes, that QAD sen-
tences are not derived from their canonical counterparts. I argued that beaucoup is
base-generated as an adverb, and, as such, directly takes the completed VP as its
complement. This conclusion is based on 1) the identity between the class of QAD
quantifiers and degree adverbs, 2) the fact that QAD involves quantification by beau-
coup over the verb’s event argument. In the next section, I present a previous adverbial
analysis of the semantics of QAD. I argue that, although it succeeds in accounting for
some of the properties listed above, it is insufficient to cover the full range of data that
exemplifies QAD.

3 Semantic Analyses

In this section, I present the main formal semantic analysis of QAD in the literature,
which I will henceforth refer to as the incorporation analysis. This analysis is really a
proposal about the semantics of de phrases in French; however, it has implications for
the analysis of QAD. Versions of this proposal are presented in (Heyd, 2003), (Mathieu,
2002), and (Mathieu, 2004). The incorporation analysis claims that de phrases in
French undergo semantic incorporation: a semantic process that accompanies syntactic
incorporation in languages like Inuktiut (West-Greenlandic) (22)

(22) Amajaraq eqalut -tur-p -u -q
Amajaraq.ABS salmon eat IND [-tr] 3SG
‘Amagaraq has eaten a salmon’ ((van Geenhoven, 1998); cited in (Mathieu,
2004))

Heyd and Mathieu provide a number of arguments for the claim that de phrases are
semantically incorporated. Their most important one comes from the inability of de
phrases to take scope higher than the position in which they appear. For example, de
phrases may never take scope over negation.

(23)  Je (n)ai pas lu  de lives
I (NEG) have not read de books
‘I did not read any books’ not ‘There were books that I did not read’

Similarly, as first noticed in (Haik, 1982), de phrases in QAD sentences must also take
scope lower than negation.

(24)  Je (n)ai pas beaucoup lu  de livres
I NEG-have not a lot read de books
‘It is not the case that I read a lot of books’
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Note, for comparison, that the DP containing de livres is free to scope wherever it
wants in the canonical sentence.

(25)  Je (n)ai pas lu  beaucoup de livres
I NEG-have not read a lot de books
‘It is not the case that I read a lot of books’ or
‘There are a lot of books that I haven’t read’

Furthermore, the de phrase in a QAD sentence must obligatorily scope underneath an
intensional verb like chercher ‘to look for’. In these constructions, de phrases must
always be interpreted de dicto.

(26) J’ai  beaucoup cherché de livres pour mon travail de syntaxe

I have a lot sought de books for my paper of syntax

‘I looked for a lot of books for my syntax paper’

a. ..parce qu’une longue bibliographie donne 'air  intelligent
...because a long  bibliography gives the air intelligent
‘...because a long bibliography makes one look smart’

b. *..notamment, Kayne (1975), Milner (1978), Rizzi (1990), et de Swart
...notably Kayne (1975), Milner (1978), Rizzi (1990), and de Swart
(1993)

(1993)
*¢..notably Kayne (1975), Milner (1978), Rizzi (1990), and de Swart
(1993)’

An incorporation analysis of de phrases is suggested in the works of (Heyd, 2003)
for de phrases that appear under negation and (Mathieu, 2002); (Mathieu, 2004) for
de phrases that appear in the Split-Combien construction (27).

(27)  Combien as-tu cherché de livres?

how many have-you sought de books
‘How many books did you look for?’

Heyd proposes that verbs selecting de phrase complements are incorporating verbs,
and, as such, they have the argument structure in (28).

(28)  AzeAPecys.Fy[V(z,y)&P(y)] (Heyd (2003: 199, her (57))
Thus, under this analysis?, the denotation of the VP lire de livres has the form in (29).

(29) [ lire de livres | = AyAe.3z(Reading (e, y, z) & Book(z)))

2T have switched the order of the arguments in Heyd’s (57) so as to have the direct object combine
with the verb first, as is standardly assumed.
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Presumably, the subject is added, and then negation is applied to the event variable.
Therefore, the denotation of Je (n’)ai pas lu de livres ‘I did not read any books’ would
be as represented in (30)

(30) [ Je (n’)ai pas lu de livres | = NOe(3z(Reading(e, I, z) & Book(x)))

For Mathieu, the semantic incorporation of de phrases is not governed by verbal lex-
ical semantics, but, rather, is a freely occurring process. In his analysis, the determiner
de is not semantically a determiner; it is “a morphological spell-out of incorporation”
((Mathieu, 2004): 7). Despite this difference in implementation, his analysis assigns
the same meanings to sentences containing de phrases as Heyd’s.

Both of these authors suggest extending their proposal of semantic incorporation to
the analysis of the QAD construction. In such an extension, beaucoup is presumably
treated as a unary event quantifier, and, therefore, a QAD sentence would be assigned
the interpretation in (31) .

(31) [ J’ai beaucoup lu de livres | = BC'Pe (Jz(Reading (e, I, x) & Book(x)))

In other words, in the incorporation analysis, J’a: beaucoup lu de livres has a semantics
closer to the English ‘There were many events of me book-reading’ than to ‘I read a
lot of books’.

3.1 Merits of the Incorporation Analysis

This analysis has many merits: Firstly, to the extent that, independently, we have
a theory of why, cross-linguistically, incorporation seems to be limited to the direct
object position, the insight that QAD involves semantic incorporation accounts for
the locality effects that have been previously attributed to movement. Secondly, the
incorporation analysis accounts for the multiplicity of events requirement. Under this
analysis, beaucoup is simply the unary event quantifier found in such mundane contexts
as J’ai beaucoup dormi ‘I slept a lot’. beaucoup applies directly to the event argument
of the verb, and therefore QAD sentences will only be true in multiple event contexts.
Thirdly, it accounts for the special interpretation of the direct object in QAD sentences:
the scopal inertia of de phrases is a direct consequence of semantic incorporation. A
final merit of the incorporation analysis is its treatment of beaucoup in a QAD structure
as the same lexical item as in pure event quantification contexts; this reflects both the
position of beaucoup in the structure, and the identity between the QAD quantifiers
and the adverbial degree quantifiers.

However, as we will see in the next section, the quantification in QAD is not pure
event quantification. It is something much more interesting, and this is problematic for
the incorporation analysis.
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3.2 Problems with the Incorporation Analysis

Recall that in the incorporation analysis, the de phrase direct object is existentially
closed, and beaucoup is a unary event quantifier.

(32) [ J’ai beaucoup lu de livres | = BC'Pe (3x(Reading (e, I, x) & Book(x)))

The entire structure receives an interpretation similar to the English ‘I did a lot of
book-reading’.

The problem with this analysis is that the quantification involved in QAD is not
pure adverbial quantification, i.e. J’ai beaucoup lu de livres is not, in fact, equivalent to
the English ‘I did a lot of book-reading’. For a QAD sentence to be felicitous, beaucoup
must hold not only of the predicate’s event argument, but also of its direct object. On
analogy to the MER, I call this generalization the Multiplicity of Objects requirement.

ultiplicity o jects Requirement:
33 Multiplicit Objects Requi t: (MOR
QAD sentences are only true in contexts involving many objects

QAD sentences involving many events but a single object are judged false. For example,
(34) cannot be uttered in a context in which I called only my own mother many times.

(34) J’ai  beaucoup appelé de meres
I have a lot called de mothers

Similarly, contexts with multiple events and few objects are also judged to be false. For
example, it is infelicitous to say J’ai beaucoup lu de livres if I read my two favourite
books many times. The fact that the cardinality of the de phrase must be ‘a lot’
suggests that the MOR is due to quantification of beaucoup over the direct object, not
the plural marking on the de phrase.

Therefore, it seems that in QAD sentences in Standard European French, beaucoup
quantifies over both the verb’s event variable and its direct object variable that is
restricted by the de phrase. Since, in the incorporation analysis, beaucoup only applies
to the event argument, this analysis cannot account for the MOR.

3.3 Summary

In summary, I presented some previous syntactic and semantic analyses of the Quantifi-
cation at a Distance construction in the standard dialect of European French. I argued
that quantification in QAD sentences is done by the adverbial quantifier, and is over
both the event argument and the direct object argument at the same time. Thus, any
analysis that proposes that beaucoup applies to a single argument does not account for
the construction’s peculiar semantics. In the next section, I present my analysis of the
construction, and show how it creates the particular interpretations assigned to QAD
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sentences.

4 Analysis

In this section, I present a new analysis of quantification at a distance in Standard
French. I propose that the adverb beaucoup can quantify not only over events, but also
over <event, object > pairs. I then present a compositional analysis of the construction
that shows how the meanings of QAD sentences are constructed from compositional
principles and the meanings of their parts. I first outline my assumptions with respect
to the semantics of beaucoup when it combines with VP that does not contain a de
phrase.

4.1 The Analysis of Unary Adverbial beaucoup

In this section, I present a semantic analysis of the unary use of the adverb beaucoup,
the one that appears in simple event quantification contexts like (35).

(35) a. Jai  beaucoup dormi
I have a lot slept
‘I slept a lot’
b. Brutus a beaucoup poignardé César
Brutus has a lot stabbed Caesar
‘Brutus stabbed Caesar a lot’

I follow much recent work that supposes that completed VPs denote sets of events ((de
Swart, 1991); (Zwarts, 2006) inter alia). In particular, I assume that verbs have an
argument structure similar the one proposed in Parsons (1990)(36) for the sentence
Brutus a poignardé César ‘Brutus stabbed Caesar’.

(36)  Je(Stabbing(e) & Subject(e, B) & Object(e, C')) ((Parsons, 1990): 14))
Thus, a ditransitive verb like poignarder ‘to stab’ denotes a set of triples:
(37) [ poignarder | = {< x,y, e >: Stabbing (e) & Subject(e,y) & Object(e, z)}

In sentences without adverbial quantifiers, like (36), I assume an ezistential closure
operation that targets the event argument.

In the spirit of (de Swart, 1991), I assume that eventive adverbs are generalized
quantifiers over sets of events. In addition, following (Peters & Westerstahl, 2006), I
assume that what differentiates degree quantifiers like beaucoup from other intersective
quantifiers like trois fois ‘three times’ is that degree quantifiers are extremely context
dependent: They require a contextual ‘standard’ parameter for the truth of sentences
containing them to be evaluated. Therefore, when a degree quantifier like beaucoup
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occura as a VP modifier (38), I propose that it denote the function in (39).

(38) a. Jai  beaucoup dormi
I have a lot slept
‘I slept a lot’
b. Je suis beaucoup allée au cinéma ’année passée
I was alot gone to the cinema the year last
‘I went to the movies a lot last year’

(39)  Let sy €N.
For all P € P(E) BCPL(P)=1iff | P[> s;

Thus, a sentence like Brutus a beaucoup poignardé César ‘Brutus stabbed Caesar a lot’
is true just in case BC' P! with the parameter s; holds of the set of events in which
Brutus stabbed Caesar.

(40) [Brutus a beaucoup poignardé César] =1 < BCP} ({e : Stabbing(e, B, C)}) =
1

4.1.1 The Analysis of Binary Adverbial beaucoup

I now provide a semantic analysis of the adverb beaucoup when it combines with VPs
containing de phrase direct objects. To account for the properties of QAD, I propose
that the adverbial quantifier BOP?! is extended to deal with binary relations in the
following way:

(41)  Let s,t € N such that 0 < s,t <| E |,
For all R € P(E x E), BCPSF'(R) = 1 iff
BCPY(Dom(R)) =1 & BCP}(Ran(R)) = 1

BCPSF takes a set of <event, object > pairs and yields true just in case the cardinality
of the set of first co-ordinates is a lot, and the cardinality of the set of second co-
ordinates is also a lot.

(42) [ J’ai beaucoup lu de livres | = 1 iff | {e : Reading (e, I, z) & Book(x) |> s. &
| {z : Reading (e, I, z) & Book(z) |> t;

J’ai beaucoup lu de livres is true just in case there were many events of me book-reading,
and I read many books. Thus, I accurately account for both the multiplicity of events
requirement and the multiplicity of objects requirement, since these requirements are
straightforwardly built into the meaning of the quantifier.

Besides the fact that it gets the interpretations of QAD sentences right, the main
argument for a binary quantification approach to QAD is the following fact about
BCPSE,
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(43)  Theorem 1 (Burnett, 2009):
BCPST is unreducible to any iteration of unary quantifiers.

The proof of Theorem 1 is given in (Burnett, 2009). Informally speaking, BCPS”
cannot be decomposed into two unary quantifiers because it is true of relations in which
there are many events with few or even a single participant in each event, provided that
the total number of participants is large enough to count as beaucoup. The iteration
of two unary quantifiers, say the composition of two occurrences of BC'PY, builds in a
scope dependency between the two quantifiers. Such a binary quantifier is only true of
relations in which there are many events with many participants. In QAD sentences;
however, there is no such dependency. This is why QAD in Standard French must be
modeled with polyadic quantifiers.

4.2 A Compositional Analysis

I now present a compositional analysis of the Quantification at a Distance construction.
As shown by the unreducibility proof, the de phrases cannot be interpreted as regular
quantified noun phrases. I therefore propose that the intuition that de is a semantically
‘deficient’ determiner presented in the incorporation analysis is right, and, following
Heyd & Mathieu, I assume that de phrases denote bare properties. However, in contrast
to the incorporation analysis, I propose that combining the verb and the de phrase does
not existentially close the direct object. Instead, I propose that de phrases in object
position are combined with the verb via an unsaturating compositional rule such as
Chung & Ladusaw (2004)’s Restrict. To account for scopally inert direct objects in
incorporation-type contexts, Chung & Ladusaw (2004:5) propose a binary operation
that composes a predicate directly with a property to yield a predicate without changing
the degree of unsaturation. This mode of composition, called Restrict, is illustrated in
(44).

(44)  Restrict (AyAx [feed’ (y)(zx)], dog’)
= MyAz [feed’ (y)(z) A dog’(y)]

In many of their examples, Chung & Ladusaw apply ezistential closure (EC) imme-
diately after they apply Restrict. However, if one were to not apply EC immedi-
ately after, but rather to add an another argument (the subject) to the predicate
AyAz[feed)y)(x) A dog(y)], then the subject would be interpreted as the object, which
is the wrong result. So we need to add something to the definition of Restrict that
moves the argument that is being restricted to the end of the sequence that constitutes
the verb. I therefore propose that de phrases are combined with the verb via Restrict’

(45)  Restrict’:
For nodes § and v such that [[3]] = {< v1, v2...v5, >: P(vp,Vp—1...v1)} and [[7]]
= {vr : Q(vx)}, then [[Merge(B,7)]] = {< v2,v3...05,v1 >: P(vp,Vp—1...01)
& Q(v1)}
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Chung & Ladusaw are conscious of this consequence of their formulation of Restrict,
and so assume the following: “Let us therefore adopt the notational assumption that
when an argument is targeted by a composition operation, it is possible to demote it
from the top of the lambda prefix to a position just above the event argument.” (p. 10).
I assume Restrict’ since it gives no special status to the event argument, but Chung
& Ladusaw’s “notational assumption” would also be compatible with my proposal.
Under this analysis, the de morpheme can be viewed as the spell-out of the application
of Restrict’. Assuming Restrict’, the derivation of the QAD sentence is straightforward.

(46)  J’ai beaucoup lu de livres

BCP{ ({< e,z >: Reading (e, I,z) & Book(z)})

BCPSY  {< e,z >: Reading (e, I,z) & Book(z)}

/\

I {< y,e,x >: Reading(e,y, z) & Book(z)}
{< z,y,e >: Reading(e,y,z)} {x: Book(z)}

4.3 Summary

In summary, I proposed that, in QAD sentences, the adverb beaucoup has an unre-
ducible binary extension that combines with VPs formed by the semantic incorporation
of property denoting de phrases.

I argue that this analysis accounts for the three key empirical properties of QAD
presented in the previous sections: Firstly, since my analysis is a variant of the incor-
poration analysis, I account for the locality effects, to the extent that we have some
external theory of the syntax of incorporation constructions. Secondly, since the mul-
tiplicity of events requirement and the multiplicity of objects requirement are built
into the definition of the quantifier, these aspects of the construction are accounted
for. Note that since a lexical element that encodes both of these requirements is prop-
erly polyadic, I argue that my proposal has a clear advantage over rival ones based on
unary quantification. Finally, because I follow the incorporation analysis in treating de
phrases as denoting bare properties, I explain their scopal inertia.

5 Conclusion

In conclusion, I have presented a new analysis of the Quantification at a Distance con-
struction in the standard dialect of European French. I proposed that quantification
involved in QAD is binary quantification over the event argument and the direct ob-
ject. I argued that such an analysis is necessary to account for the semantics of the
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construction since the binary extension of beaucoup is not reducible to the composition
of unary quantifiers. I therefore conclude that QAD constitutes an example of properly
binary quantification in natural language.
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Abstract

This paper presents a diagnostic for identifying distributive constructions and
shows that it applies to pseudopartitives and for-adverbials. On this basis, a
unified account is proposed for the parallels between the constructions involved.
This account explains why for-adverbials reject telic predicates (*run to the store
for five hours), why pseudopartitives reject count nouns (*five pounds of book),
and why both reject certain measure functions like temperature and speed (*30°C
of water, *drive for 5 mph). These restrictions all follow from a general constraint
on distributive constructions. Related concepts such as the D operator (Link,
1987), the subinterval property (Bennett and Partee, 1972), and divisive reference
(Cheng, 1973) can be understood as formalizing special cases of this constraint.

1 Introduction

Pseudopartitives, also called measure constructions, are noun phrases that are used to
talk about an amount of some substance (1). For-adverbials (2) are a class of adjuncts
best known for their aspectual sensitivity: they can only modify atelic predicates (3).

(1) three liters of water

(2)  run for five hours

There are two important semantic parallels between for-adverbials and pseudopar-
titives. Both reject predicates that fail to apply to the parts of the entities and events
in their denotation. This category includes telic predicates (3-a-b) and count nouns
(3-c). And both reject measure functions whose value tends to stay constant across
the parts of any object or event they measure. Examples of such functions are speed
(4-a-b) and temperature (4-c).

(3) a. run for five hours vs. *run to the store for five hours
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b. run for five miles vs. *run to the store for five miles

c. five pounds of books/rice vs. *five pounds of book

(4)  a. *run (to the store) for five miles an hour
b. five hours of running vs. *five miles an hour of running
c. five inches of snow vs. *five degrees Celsius of snow

This set of facts raises several interrelated questions. What is the precise nature of
the restrictions on predicates and on measure functions? What part of the semantics
of for-adverbials and pseudopartitives is responsible for them? Given that the two
constructions share the same restrictions, are they related to each other? And is there
a relation between the two restrictions that explains why they cooccur?

This paper argues that the key to answering these questions is distributivity. Entail-
ments from larger to smaller parts, the signature property of distributive constructions,
are present in for-adverbials as well as in pseudopartitives. These entailments provide
evidence for classifying these constructions as distributive, and their presence can be
captured by a general constraint on distributive constructions. The restrictions illus-
trated in (3) and (4) then turn out to be entailed by this constraint.

While the parallels between the constructions analyzed in this paper have not pre-
viously been drawn and formalized in a systematic way, many components of the com-
posite picture presented here have been individually identified before. Krifka (1998)
and its precursors are a source for many of the observations about for-adverbials and
pseudopartitives; his analysis brings out some of their similarities, but does not estab-
lish their connection with distributive constructions. We will see that it undergenerates
in certain cases. I have drawn essential insights on pseudopartitives from Schwarzschild
(2006); as we will see, our accounts differ in important ways, but they are in the same
spirit. This paper’s formal framework is derived from Krifka (1998), Link (1998), Land-
man (2000), and the papers leading up to them. Some connections that are presented in
this paper have been suggested or implied in previous work. For example, the aspectual
sensitivity of for-adverbials has often been explained by modeling them as universal —
and therefore distributive — quantifiers (e.g. Dowty, 1979; Moltmann, 1991).

2 A diagnostic for distributivity

This section reviews basic facts about distributivity and proposes a diagnostic to classify
not only sentence-type but also noun phrase-type constructions as distributive. This is
an essential prerequisite for classifying pseudopartitives as distributive constructions.

The signature property of distributivity is its licensing of entailments from larger
to smaller parts. For example, sentence (5-a) entails (5-b): every scenario that verifies
(5-a) also verifies (5-b). This is in contrast to (6-a): in some (perhaps most) scenarios
in which it is true, (6-b) will be false.

(5)  a. Al Bill, and Charles laughed / were boys / were visible.
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b. = Al and Bill laughed / were boys / were visible.

(6) a. Al Bill, and Charles shared a pizza together.
b. # Al and Bill shared a pizza together.

VP coordination cases as in (7) show that the source of these distributive entailments
is the predicate rather than the subject (Dowty, 1987; Roberts, 1987). For this reason,
it is usual to classify predicates as distributive (e.g. laugh, (be) boys, wear a sweater,
(be) wvisible), in opposition to collective predicates (e.g. share a pizza together, be a good
team).!

(7)  a. Al Bill, and Charles laughed and shared a pizza together.
= Al and Bill laughed.
# Al and Bill shared a pizza together. (adapted from Dowty, 1987)

Numeral quantifiers also give rise to distributive entailments (8). This fact is impor-
tant for our purpose because for-adverbials and pseudopartitives can contain numerals

but not nominal conjunctions.?

(8)  a. Three boys laughed / were visible. = Two boys laughed / were visible.
b. Three boys shared a pizza together. A Two boys shared a pizza together.

I am not aware that anyone has given an operational definition of the term “dis-
tributive construction”. I think the following diagnostic is in line with the common use
of the term in the literature: Distributive constructions are constructions which give
rise to distributive entailments (i.e. entailments from larger to smaller parts) through
the constraints they impose on their constituents.

A classical example is the construction DP each VP. The diagnostic classifies it as
a distributive construction because each is only compatible with VPs that give rise to
distributive entailments:

(9) a. Al Bill, and Charles each laughed / were boys / were visible.
b. = Al and Bill each laughed / were boys / were visible.

(10)  *Al, Bill, and Charles each shared a pizza together.

The distributivity/collectivity distinction is easily expressed in mereological seman-
tics (Link, 1998). In this framework, the denotations of noun phrases are formulated

1This popular classification is an idealization. Some of these predicates are ambiguous or underspec-
ified between distributive and collective construals. It is hard to find clear-cut examples of distributive
versus collective predicates, so hard that Winter (2001) argues that the distinction should be dropped
altogether. Another complication is that distributive readings of noun phrases headed by numerals are
dispreferred when a nondistributive reading is available, see Dotlagil (2010).

2The entailments shown in (8) reflect a common an — I believe — uncontroversial intuition. Modeling
them is surprisingly difficult: neither an at least nor an ezactly semantics for numerals distinguishes
between (8-a) and (8-b).
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with respect to a model that contains both singular and plural entities, which are par-
tially ordered so that singular entities are atomic (i.e. they have only themselves as
parts). For example, Al and Bill refers to a plural entity that is a part of the referent
of Al, Bill, and Charles, another plural entity. Numeral quantifiers like n boys denote
predicates over plural entities which consist of n boys. Among the parts of a three-boy
entity we find boys and two-boy entities. Collective predicates apply directly to plural
entities. When distributive predicates like laugh or wear a sweater apply to a plural
entity, they also apply to all its atomic parts. Following Link (1987), this property is
often formalized by assuming that a predicate P is made distributive by combining with
a covert operator . defined such that ?(P) = A\zVyy is an atomic part of z — P(y)].

Not only sentence-type but also noun-phrase type constructions can be categorized
as distributive. We cannot test directly for entailment relations between noun phrases
because they do not denote truth values, so we will use an indirect approach. We have
seen that be visible and laugh are distributive predicates, while share a pizza together
is collective. In the following example, these predicates are used to identify the parts
of entities denoted by noun phrases that contain relative clauses.

(11)

e

Three boys who laughed were visible.
b. = Two boys were visible.
c. = Two boys who laughed were visible.

(12) Three boys who shared a pizza together were visible.
= Two boys were visible.

c. 7 Two boys who shared a pizza together were visible.

o

Due to the distributive predicate be visible, sentences (11-a) and (12-a) both license
distributive entailments (11-b) and (12-b). In addition, the distributive predicate laugh
inside the relative clause of (11-a) licenses entailments of its own (11-c), while the
collective predicate share a pizza together does not (12-c). In a mereological account,
these entailments translate to the following: among the parts of any entity denoted by
three boys who laughed we find entities denoted by two boys and also by two boys who
laughed; and among the parts of any entity denoted by three boys who shared a pizza
together, we find entities denoted by two boys but not necessarily entities denoted by
two boys who shared a pizza together.

From these facts, we can distill a diagnostic that allows us to decide whether a
certain noun phrase licenses entailments to its parts, i.e. distributive entailments: we
combine it with a distributive verb phrase and we check whether the predicate denoted
by the noun phrase contributes to the distributive entailments, as in (11-c), or not, as in
(12-c). If it does, then we conclude that the noun phrase is an instance of a distributive
construction. For example, the following entailment shows that Det N’ who each VP is
a distributive construction, because the predicate boys who each laughed constributes
to the distributive entailments:?

3According to this diagnostic, the inference in (i-a) shows that plural numeral noun phrases like
three boys are themselves distributive constructions, as opposed to e.g. attributive adjectives (i-b). In
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(13)  a. Three boys who each laughed were visible.
b. = Two boys who each laughed were visible.

Before we apply these diagnostics to other constructions, it is useful to introduce
some terminology. Unfortunately, there is no uniform practice concerning the naming
of the constituents involved in a distributive relation. Following Choe (1987, 1991), I
will refer by Key to the constituent that instantiates? the entity about whose parts a
distributive construction licenses entailments, and by Share to the constituent whose
meaning specifies the nature of these entailments. I will use these terms to refer to
the constituents themselves as well as to their denotations. In our example (9-a), the
DP three boys is the Key of the sentential-level distributive construction because the
sentence licenses entailments from three boys to two boys, and the VP laughed is the
Share because it specifies the nature of these entailments (i.e. that they laughed). In
(13-a), the sentential-level distributive construction has three boys who laughed as a
Key and were visible as a Share, and the DP-level one has three boys as a Key and who
laughed as a Share. Following Neo-Davidsonian theories (e.g. Parsons, 1990), I assume
that the semantic relation between verbs and their arguments is expressed by covert
thematic roles such as agent, patient, etc. and that these thematic roles denote functions
from events to individuals. Verbs and verb phrases are taken to denote predicates over
events. In (5-a), the thematic role agent provides a mapping from events denoted by
the Share to individuals in the denotation of the Key. I will call this thematic role the
Map. More generally I will use this term for any function from the Share to the Key.

The two following sections introduce pseudopartitives and for-adverbials in more
detail and show that the signature property of distributivity holds in both constructions.
This fact provides initial motivation for classifying them as distributive constructions.
The Key-Share-Map terminology is extended to these constructions. This will provide
us with a language in which we can express generalizations over the three constructions.

3 Pseudopartitives

Pseudopartitives, also called measure constructions, are noun phrases that instantiate
an amount of some substance (e.g. Selkirk, 1977). Both the amount and the substance
involved are specified with a noun; in English, the nouns are separated by the word of.
Here is an example of a pseudopartitive:

(14)  three liters of drinkable water

mereological terms, the inference in (i-a) below shows that any entity which is three boys has a part
which is two boys. This shows that there is an intimate relationship between plurality and distributivity.
On this point, see Landman (1989).

(1) a.  Three boys were visible. = Two boys were visible.
b.  Three-year-old boys were visible. & Two-year-old boys were visible.

“Here and in the following, I use the term instantiate as a cover term for referring and existentially
quantifying. Simply put, a predicate instantiates an entity if it can be used to talk about that entity.
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In a pseudopartitive, the material to the left of of is a measure phrase headed by a
measure noun.® I refer to the noun that comes to the right of of as the substance
noun, and to the substance noun together with any of its modifiers the substance
nominal. In (14), the measure noun is liters and the substance noun is water; the
measure phrase is three liters and the substance nominal is drinkable water.

As described in Sect. 2, we can test for distributivity in noun phrases by combining
them with a distributive predicate like were wvisible. The following entailment shows
that pseudopartitives are distributive — cf. (5):

(15) 3 pounds of vegetables were visible. = 2 pounds of vegetables were visible.

It is useful to contrast pseudopartitives with what Schwarzschild (2006) calls at-
tributives, e.g. a three-pound vegetable. Attributive are not distributive, cf. (12): for
example, a three-pound vegetable was visible does not entail a two-pound vegetable was
visible.

Sect. 2 introduced the term “Key” for the constituent about whose parts entailments
are licensed. The above entailment pattern suggests that the measure phrase in pseu-
dopartitives is a Key. The substance nominal specifies the nature of this entailment:
in (15), it specifies the substance of which the parts of the Key are amounts. This
suggests that it is a Share. Key and Share of a pseudopartitive are related by a covert
measure (Krantz et al., 1971) such as volume or weight. Schwarzschild (2006) notes
that previous authors have repeatedly likened these measures to thematic roles. T will
pursue this parallel further. I have called thematic roles in distributive constructions
Maps. In keeping with this terminology, I will call measures in pseudopartitives Maps.
For example, in (15) the covert relation weight is the Map.

One puzzling fact about pseudopartitives is that they only accept mass nouns and
plurals as Shares (Krifka, 1998; Schwarzschild, 2006):”

(16) a. ten minutes of music mass noun
b. ten tons of containers plural count noun
c. 7ten minutes of song Zsingular count noun
d. *ten tons of container *singular count noun

It is not surprising that plurals and mass nouns behave alike with respect to pseu-
dopartitives, because they form a natural class with respect to their entailment proper-
ties (e.g. Bunt, 1979). Various authors have identified these properties with the notions

5See Gawron (2002) for syntactic arguments that the material to the left of of is a constituent.

5The term pseudopartitive was introduced by Selkirk (1977) to distinguish this construction from
true partitives such as three liters of the drinkable water. An extension of the present account to true
partitives is straightforward on the assumption that the “of”-PP has divisive reference (as in Ladusaw
(1982) and accounts following him), but not everyone shares this assumption (Matthewson, 2001).

"Like all judgments involving constraints against count nouns, this one is subject to the caveat that
the mass/count distinction is somewhat elastic. Thus, (16-c) is marginally acceptable but does not
necessarily refer to a single 10-minute song. This suggests that song is coerced into a mass noun here.
Acceptability further declines with count nouns that are not easily coerced into a mass sense (16-d).
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of cumulative reference (Quine, 1960) (any sum of parts that are P is P) and divisive
reference (Cheng, 1973) (any part of something that is P is P).® Of course, identify-
ing plurals and mass terms as a natural class is not by itself an explanation of why
pseudopartitives call for this class. An explanation is proposed in Sect. 5.

Another puzzle concerns the nature of the Maps (measures) that relate substance
and amount in pseudopartitives (Krifka, 1998; Schwarzschild, 2006). This relation is
not expressed overtly and is sometimes only recoverable from context. For example,
Schwarzschild (2006) points out that the expression three inches of water could refer, in
different contexts, to a certain amount of water whose depth is three inches, or whose
width is three inches. However, pseudopartitives will reject all Maps whose value can
remain constant across the parts of entities instantiated by the substance noun. Intu-
itively, the temperature of any amount of water we encounter remains approximately
constant across its parts, in contrast to its volume. While (17-a) is acceptable as a way
of referring to water whose volume is thirty liters, it is not possible to refer to water
whose temperature is thirty degrees Celsius as (17-b).

(17)  a. thirty liters of water
b. *thirty degrees Celsius of water

Even setting aside the question of why this constraint exists, it is not easy to charac-
terize the class of measures that occur in pseudopartitives to begin with. For example,
it is not literally true that all water has constant temperature. Even if we are willing
to disregard small local fluctuations in temperature, it is easy to find counterexamples
since water has cumulative reference. Suppose I have a glass of water whose temper-
ature is 20 °C, and suppose you have a glass of water whose temperature is 5 °C. The
sum of the content of the two glasses is water, but its temperature is not constant.

My own proposal is presented in Sect. 6 below (in (34), if you wish to skip ahead).
Here I review previous proposals. Krifka (1998) claims that all measures that occur
in pseudopartitives are extensive. One of the necessary conditions for a measure to be
extensive is what Schwarzschild (2006) calls monotonicity: a measure p is monotonic
iff for any = and vy, if x is a proper part of y, then u(z) is less than u(y). Since
temperature is not monotonic, it is correctly ruled out on such an account. However,
the monotonicity condition is too restrictive as it stands. Suppose we are told that on
a certain cold (war) winter night, two feet of snow fell on Berlin. A proper part of that
snow is the snow that fell on West Berlin. We may not conclude that less than two feet
of snow fell on West Berlin, so height is not monotonic, and therefore not extensive.
Yet two feet of snow is a fine way to refer to a snow cover whose height is two feet.

From similar examples, Schwarzschild (2006) concludes that pseudopartitives do not
test for monotonicity with respect to the mereological part-whole relation, but with
respect to a contextually supplied part-whole relation. In our example, the assumption
would be that context provides a relation according to which the snow that fell on

8There is some variation here. Some authors refer to this property as distributive reference. I follow
Krifka (1989) in calling it divisive reference.
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West Berlin is not a part of the snow that fell on the entire city. The fact that one
is a mereological part of the other does not enter the picture. I see several problems
with this suggestion. The first problem is lack of predictive power: in the absence of a
way of testing whether two entities stand in this contextual part relation, it is unclear
how to test the predictions of this account. The second problem is redundancy: many
measures like temperature are correctly ruled out by Schwarzschild’s account on the
mereological part-whole relation, so the two relations must coincide to a large extent.
For these reasons, in contrast to Schwarzschild (2006) but in keeping with Krifka (1998),
my own account is based on the mereological part relation; in contrast to both authors,
I reject the monotonicity requirement.

In sum, the puzzles posed by pseudopartitives echo the ones posed by for-adverbials
and presented in the previous section. Why do pseudopartitives accept only mass terms
and plurals as Shares? What is the condition on Maps that determines whether they
are acceptable? And why do pseudopartitives impose this condition?

4 for-adverbials

for-adverbials are best known for their aspectual sensitivity (e.g. Verkuyl, 1972). They
can be applied without problems to atelic predicates like run, while telic predicates like
run to the store are unacceptable:?

(18)  a. John ran for five minutes / for three hours / for miles.
b. *John ran to the store for five minutes / for three hours / for miles.

for-adverbials stand in near-complementary distribution with in-adverbials, which
reject atelic predicates and accept telic predicates. The entailment pattern in (19) shows
that sentences with for-adverbials, but not those with in-adverbials, are distributive
constructions:°

(19)  a. John ran for five minutes.
= John ran for four minutes.
b. John ran to the store in five minutes.
% John ran to the store in four minutes.

In terms of Sect. 2, the entailment pattern in (19-a) suggests that the complement of
for (e.g. five minutes) is the Key, the predicate with which the for-adverbial combines
(e.g. ran or John ran, depending on syntactic assumptions) is the Share, and the
semantic relationship between Key and Share (e.g. duration) is the Map. Put in these

9As in the case of the count-mass distinction (see fn. (15)), the telic-atelic distinction shows a certain
amount of elasticity. To some extent, run to the store may be reinterpreted as an atelic predicate. 1
abstract away from this complication.

10 At first sight, the entailment pattern in (19) might look suspect. However, it is important to keep
in mind that the entailment that is checked here holds between literal meanings. As noted in Krifka
(1998), “John ran for four minutes” implicates but does not entail that he ran for exactly four minutes.
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terms, for-adverbials pose the puzzle why they accept only atelic predicates as Shares.

The entailment properties of atelic predicates with respect to a large range of other
phenomena, including tense, the progressive, and aspectualizers, can be represented
by modeling the denotations in terms of the subinterval property (Bennett and Partee,
1972): if atelic predicates (or sentences headed by them) are true at some interval i,
then they are also true at every subinterval of i.!! As is often noted (e.g. Bach, 1986),
this subinterval property is analogous to the concept of divisive reference introduced
for mass terms and plurals. So the Shares of for-adverbials are subject to a constraint
which parallels the constraint on Shares of pseudopartitives. On the present view, this
is not surprising, since both are distributive constructions.

Just like pseudopartitives, for-adverbials impose constraints not only on their Shares
but also on their Maps. As was already shown in (3-b) and (18), English has not only
temporal but also spatial for-adverbials (Gawron, 2005). It appears, however, that
there are no other categories of for-adverbials, for example, there are none based on
weight, temperature, or speed:

(20)  a. drive @/for thirty hours duration
b. drive @/for thirty miles spatial extent
c. *drive @ /for thirty kilograms *weight
d. *drive @ /for thirty degrees Celsius *temperature
e. drive @/*for thirty miles an hour *speed

To some extent, these gaps are unsurprising. Unlike pseudopartitives, for-adverbials
measure events rather than substances, and (20-c-d) as well as common sense suggest
that driving events do not have weights or temperatures. What is surprising, however,
is that (20-e) is unacceptable with a for-adverbial but acceptable otherwise. It seems
that even though we can talk in principle about the speed of an event, for-adverbials
reject speed as a Map.'? One might assume this is just an idiosyncratic fact about
for-adverbials. However, we have seen in Sect. 3 that speed is rejected as a Map by
pseudopartitives as well. This coincidence would be unexplained on the idiosyncracy
assumption. So I will explore the idea that something like the Krifka-Schwarzschild
monotonicity constraint is also at work in for-adverbials.

In sum, for-adverbials pose the following puzzles: Why do they accept only atelic
predicates as Shares? What is the condition on Maps that determines whether they
are acceptable? And why do for-adverbials impose this condition? These puzzles
correspond to the puzzles posed by pseudopartitives as described in the previous section,
which suggests that whatever solution can be given to one set of puzzles can also explain
the other set. I will now propose such a solution.

1 Formally, Subinterval(P) =g4.5 Ve[P(e) — Vi[i < 7(e) — 3e'[P(e/) Ae' < eAi=T(e)]]]. Here, 7
is the temporal trace function, described in Sect. 5, that maps events to their runtimes.

12That speed is among the possible properties of events is also suggested by the example of a sphere
that rotates slowly and heats up quickly at the same time (Quine, 1985). Provided that the rotating
and the heating up are two separate events, and that quickly and slowly are event modifiers, we can
avoid the undesirable conclusion that the sphere is both quick and slow.
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5 The account

Let me first introduce some background assumptions. Basically, they are a combination
of the frameworks in Krifka (1998) and Landman (2000). As mentioned earlier, I assume
a mereological framework in which individuals, events, and intervals are each ordered
in part structures (Link, 1998). Intervals are instantiated by measure phrases like one
hour and three pounds (Schwarzschild and Wilkinson, 2002) and have other intervals
as parts. All scales of measurement are dense (Fox and Hackl, 2006), i.e. there are no
atomic intervals.'? I assume that measures are functions from entities to intervals.

Following Krifka (1998) and many others, I assume that events are mapped to tem-
poral intervals by a function 7, the temporal trace, also sometimes called the runtime
function. The runtimes of events are not necessarily equal to the runtimes of their
parts; for example, if there is an event of John running from 2pm to 4pm then among
its parts there is an event of John running from 2pm to 3pm. However, the interval
from 2pm to 3pm is a part of the interval from 2pm to 4pm. More generally, 7 is a
homomorphism with respect to the sum operation: we assume that the runtime of the
sum of any two events is the sum of their runtimes. Following e.g. Landman (2000) and
Kratzer (2007), I assume that event predicates as well as thematic roles are lexically
specified as cumulative (closed under sum). Therefore thematic roles are also homo-
morphisms: the agent of the sum of any two events is the sum of their agents, or as
Landman calls it, the plural agent. 14

As surveyed in the previous sections, the entailment relations of acceptable Shares in
all the constructions considered in this paper have all been characterized using similar
concepts: the presence of Link’s D operator for distributive predicates; divisive reference
for plurals and mass nouns; and the subinterval property for atelic predicates. It is
tempting to adopt one of these ideas and extend it to all three cases. However, all
these characterizations are binary distinctions. For example, a predicate either has
divisive reference or not. For this reason, adopting only one of them would predict that
a predicate should be an acceptable Share either in all the constructions considered
here, or in none of them. This is obviously wrong. For example, predicates like run to
the store are distributive but not atelic:

(21)  a. Al Bill, and Charles ran to the store.
= Al and Bill ran to the store.
b. *John ran to the store for five minutes.

Intuitively, we want to express a distinction like the following: the predicate run
to the store is divisive with respect to agents, but not with respect to time. But the

131 assume that the word zero is a scope-taking element, as shown by its ability to license negative
polarity items as in Zero deaths have ever occurred with this product. So measure phrases like zero hours
quantify over intervals of arbitrary length, rather than denoting atomic intervals of “zero length”.

MWilliams (2009) warns that assuming cumulativity for thematic roles leads to problems in connec-
tion with the interpretation of resultatives unless thematic roles are verb-specific (instead of agent we
have agentearry, agentyear, €tc.). So I assume that, for example, agentyear(e) ® agentearry(e’) is not
defined.
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notion of divisive reference as previously defined, e.g. by Krifka (1989) as in (22), does
not allow us to make such a distinction, because it is a property of predicates. For this
reason, 1 propose to relativize the concept of divisive reference to take an additional
parameter into account. (23) defines what I will call relativized divisive reference.'®

(22)  DIV(P) =go ¥a¥y[P(x) Ay < © — P(y)]
A predicate P has divisive reference iff P holds of every proper part of any
entity of which it holds.

(23)  DIVy(P) =gey Va[P(x) — Vz[z < f(z) = Fy[P(y) Ay <a Az = f(y)]]
A predicate P has relativized divisive reference with respect to a function f iff
f maps every entity x of which P holds to a value each of whose proper parts
is the value of some proper part of x that is itself in P.

The D operator, divisive reference, and the subinterval property are all special cases
of relativized divisive reference in the following sense. It is easy to show that for an
arbitrary predicate P, the following are all true, where id denotes the identify function:

(24) a. DIViy(PP)
b. DIV,(P) < Subinterval(P)'6
c. DIVy(P)« DIV (P)

We can now formulate the central proposal of this paper. Recall the diagnostic
proposed in Sect. 1: Distributive constructions are constructions which give rise to
distributive entailments through the constraints they impose on their constituents. I
propose to formalize this idea as follows:

(25) Distributivity Constraint:
Every distributive construction presupposes that DIV]yap([Share]).

Let me illustrate with a few examples how this constraint works. In a sentence like
John ran for an hour, this constraint will presuppose the following:

(26)  Ve[run(e) — Vi[i < 7(e) — Fe'[run(e’) Ne/ < eAT(e) =1]]]
Every proper part of the temporal trace of a running event e is the temporal
trace of another running event which is a proper part of e.

This entails that, for example, if John ran during a certain time, then at each
subinterval of this time there was a running. This is compatible with what we know
about running since run is atelic (it has the subinterval property). By contrast, the
sentence John ran to the store for an hour is unacceptable because for-adverbials are

5The variables z, ¥, z in definitions (22) and (23) are unsorted. They range over individuals, events,
and intervals. P ranges over one-place predicates and f over one-argument functions. < denotes the
mereological proper part relation.

8For the definition of Subinterval, see fn. 11.
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distributive constructions, so the Distributivity Constraint presupposes the following:

(27)  Vele € [run to the store] —
Vi[i < T(e) — Fe'le’ € [run to the store] Ae’ < eAT(e) =i]]]

Every proper part of the temporal trace of an event e in the denotation of run
to the store is the temporal trace of another event in the denotation of run to
the store which is a proper part of e.

This presupposition would require that, for example, if John ran to the store during
a certain time, then at each subinterval of this time there was a running to the store.
This is ruled out because run to the store is telic (as predicted by theories of aspectual
composition such as Krifka (1998)).

By contrast, the distributive construction John and Mary each ran to the store is
acceptable because the Distributivity Constraint produces the following entailment:

(28)  Vele € [run to the store] —
Vzlx < agent(e) — Je/[¢/ € [run to the store] A e’ < e A agent(e') = z]]]

Every proper part of the (possibly plural) agent of a running-to-the-store event
e is the (possibly plural) agent of another running-to-the-store event which is
a proper part of e.

This is compatible with our world knowledge (namely that run to the store is dis-
tributive). We can represent this kind of world knowledge more formally as meaning
postulates (constraints on models) of the following form:

(29)  a. DIVygens([run]) run is distributive
b. DIV ([run]) run is atelic
c.  DIVygeni([run to the store]) run to the store is distributive
d. DIV, ([run to the store]) run to the store is not atelic

The Distributivity Constraint embodies the claim that the dimension along which
the presuppositions of a distributive construction must hold is determined by the Map
(e.g. the measure in pseudopartitives). Evidence for this claim comes from an observa-
tion in Schwarzschild (2006): (30) only has the interpretation (30-a), not (30-b).

(30)  three inches of cable

a. “cable with a length of three inches”
b. # “cable with a diameter of three inches”

If divisive reference in the strict sense, as formalized in (22), was a necessary condi-
tion on substance nouns of pseudopartitives, we would expect (30-a) to be unacceptable
because not every part of a cable is a cable: world knowledge tells us that only parts
with shorter length but equal diameter are cable, while parts with smaller diameter
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are not. Or, we would need to appeal to pragmatics, as Schwarzschild (2006) does.
However, the facts are expected on the present account since this world knowledge can
be seen as evidence for the meaning postulates in (31). These postulates entail that
(30) satisfies the Distributivity Constraint if the Map is length, but not if it is diameter.

(31) a.  DIViengn([cable])
Every cable of length 3in has as part a cable of length 2in.
b. = DIVgiameter([cable])
Not every (in fact, no) cable of diameter 3in has as part a cable of diameter
2in.

Similarly, for-adverbials are compatible with predicates that do not have divisive
reference in the strict sense as long as these predicates can be interpreted as having the
subinterval property, i.e. as long as having relativized divisive reference with respect to
time. Examples are predicates with one bounded and one unbounded argument:

(32) a. Snow fell throughout the area for two straight days.!”
b.  Wine flowed from the jar to the floor for five minutes. (Beavers, 2008)

The predicate fall throughout the area is not divisive because it describes events
which have as parts events whose location is some proper part of the area. The predicate
flow from the jar to the floor is not divisive because it describes events which have as
parts events whose location is some proper part of the path from the jar to the floor. But
both predicates have a continuous interpretation which has the subinterval property.
Simply put, both predicates can describe events which go on and on.

Finally, for-adverbials also show evidence for the claim that the Map determines
the dimension along which divisive reference must be relativized. Example (33-a) is ac-
ceptable on an iterative interpretation, i.e. John went back and forth and accomplished
his task little by little. This is expected if push carts to the store has the subinterval
property, or in our terms, DIV, ([push carts to the store]). Example (33-b) is unac-
ceptable on any interpretation, apart from atelic reinterpretation. This is expected if
- DIV, ([push carts to the store]), i.e. the predicate push carts to the store has rela-
tivized divisive reference with respect to time but not with respect to space. Krifka
(1998) assumes that for-adverbials essentially test for divisive (not relativized divisive)
reference, and undergenerates as a result: his analysis rules out (32-a), (32-b), and
(33-b) alongside (33-a). For more discussion of this point, see Champollion (2009).

(33) a. John pushed carts to the store for five minutes.
b. #John pushed carts to the store for fifty meters.

To sum up this section, we have identified a constraint that prevents telic, collective,
and count terms from being Shares. Predicates like run to the store can be formally
described as distributive but not atelic. The next section describes how this constraint

T Attested example (http://community.lawyers.com/forums/t/17235.aspx).
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derives the restriction on measures in for-adverbials and pseudopartitives.

6 Why one can’t say “thirty degrees Celsius of water”

In Sect. 3, we have seen that pseudopartitives reject Maps (i.e. measure functions) like
temperature and speed that tend to return constant values on the parts of the entity
or event instantiated by the Share (i.e. the substance noun). Sect. 4 has hypothesized
that for-adverbials and pseudopartitives impose the same constraint on Maps. This
section shows that the Distributivity Constraint, which was independently motivated
in the previous section, rules out such measure functions in both cases.

I show the reasoning for pseudopartitives only. Let u be the Map of a distributive
construction. The following is an immediate consequence of the Distributivity Con-
straint, and my official prediction on admissible measure functions in pseudopartitives:

(34) Constraint on measure functions in pseudopartitives
Vzlx € [substance nominal] — Vi[i < p(x) — Jyly < x Ai = u(y)]]

This constraint will reject, among other things, any measure that is constant on
some entity in the denotation of the substance nominal. Proof: Let us call a measure
p constant on z iff Vyly < * — p(y) = p(x)]. Suppose that p is constant on some
xo € [substance nominal]. By our background assumptions, u(xg) is nonatomic, so
there exists an ¢ < p(zo). By (34), there exists a part y of xo such that p(y) = i, so
p(y) < p(zo). Since p is constant on g, it holds that pu(y) = u(xg). Contradiction.

An interesting prediction of (34) is that even measures like temperature should be
acceptable in pseudopartitives and in for-adverbials as long as their Share only applies
to entities or events on which the measure is not constant. Arguably, such nominals
include fever and warming (cf. also the verb cool): for example, a sum of two consec-
utive one-degree warmings is a two-degree warming. Formally, we can express this as
DI‘/temperature([[feverﬂ) and DIV;iempeTature([[WEirming]]) but _‘DIV;?emperature([[WEtter]])-
This prediction is confirmed:

(35)  a. Emilia was lying on her bed, with 41 degrees Celsius of fever.'®

b. The scientists from Princeton and Harvard universities say just two degrees
Celsius of global warming, which is widely expected to occur in coming
decades, could be enough to inundate the planet.'®

c. The sample continued to cool for several degrees to point N and then
suddenly increased to a temperature between the transition points of Form
I and Form I1 with no indication of the presence of Form 111.20

¥From http://www.fanfiction.net/s/3616691/.

Calgary Herald, Two degrees is all it takes — Warming may trigger floods, December 17, 2009,
online at http://www.calgaryherald.com/technology/degrees+takes/2350903/story.html.

2From Daubert and Clarke (1944).
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7 Conclusion

This paper has presented a diagnostic for identifying distributive constructions and
shown that it applies to pseudopartitives and for-adverbials. The restrictions on their
constituents and on their measure functions both follow from a single general constraint
on distributive constructions. Evidence for this constraint was claimed to come from
distributive entailments. Informally, the explanation proposed for these restrictions is
the following;:

Why one can’t say *run to the store for an hour. Just like the distribu-
tive construction Al, Bill, and Charles each wore a sweater insists that any plural
event denoted by wore a sweater should have some proper parts which are themselves
sweater-wearing events and whose agents are proper parts of its own sum agent, the
for-adverbial insists that any plural event denoted by run to the store should have
some proper parts which are themselves running-to-the-store events and whose run-
time include every proper part of its own runtime. But this is not the case since run to
the store is telic and therefore does not have the subinterval property. (An analogous
reasoning explains why one can’t say *five pounds of book.)

Why one can’t say *thirty degrees Celsius of water. Just like the distributive
construction Al, Bill, and Charles each wore a sweater insists that any plural event
denoted by wore a sweater should have some proper parts whose agents are proper
parts of its own sum agent, the pseudopartitive insists that anything which is water
should have some proper parts whose temperature is lower than its own.

The picture presented in this paper is idealized in several respects. For example,
I have ignored the fact that distributive entailments do not always literally hold as
far down as they can. for-adverbials are compatible with predicates like waltz and
sleep in the attic that do not satisfy the subinterval property (Dowty, 1979). Similarly,
pseudopartitives are compatible with heterogeneous mass nouns like fruit cake (Taylor,
1977). To “make room” for such predicates in distributive constructions, one would
have to loosen the Distributivity Constraint a little bit so that very small parts of the
Share are excluded from its requirement. I have abstracted away from this complication.
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Abstract

This paper investigates a special kind of DP in German that has not been discussed
in the linguistic literature so far, namely DPs with doubled definite determiners
(we call them 'DD-DPs’ in the following for doubled definite DPs). We argue that
they are non-referential expressions that not only constrain the current discourse
model in which they can be used felicitously, but also a related speech context. In
particular, we suggest that DD-DPs presuppose the existence of a speech act other
than the current one, and that a definite or name must be used in the presupposed
conversation.

1 Introduction

In German, there is a special kind of determiner that, as far as we know, has gone
unnoticed in the linguistic literature so far. This determiner is built up by conjoining
two instances of the definite article der/die/das (’the’) with the conjunction und ("and’).
It can be used with or without overt NP complement (cf. (1a) and (1b), respectively).

(1) a. der und der Student; die und die Flasche; das und das Buch
the and the student; the and the bottle; the and the book

b. der und der ; die und die ; das und das
the and the (masc.); the and the (fem.); the and the (neutr.)

In the following we will call these DPs with doubled definite determiner 'DD-DPs’. The
examples below further illustrate the use of DD-DPs.

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 101 — 116
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(2) Das Erste berichtet, er sei nachts um 24 Uhr von dem und dem angerufen
the ARD reports he be at night at 24 hrs by the and the called
worden und habe das und das gemacht.
was and have the and the done
‘The ARD reports that he was called by someone (‘the and the’) at 24 hrs and
that he did this and that (‘the and the’).’!

(3) Skrupellos eingesetzt [liegt der wissenschaftliche Wert von Umfragen]
unscrupulously employed lies the scientific value of surveys
nicht viel hoher ...als die Behauptung, dass neun von zehn Stars die
not much higher ...than the claim that nine of ten stars the
und die Seife vorzogen.’
and the soap prefer
‘If used unscrupulously, the scientific value of surveys is not much higher than
that of the claim that nine out of ten stars would prefer a certain soap ('the and
the soap’).”?

The example in (2) contains a DD-DP without NP complement, whereas the DD-DP
in (3) is used with an overt NP complement (Seife ('soap’)). Strikingly, the DD-DP
is embedded under a verb of saying in (2) and under a noun that relates to a speech
context in (3) (Behauptung (’claim’)). We take it that the use of a DD-DP is only
licensed if it is embedded under a verb of saying or if a related speech context can
plausibly be inferred in some way (for instance, via the use of a noun like Behauptung
(’claim’), which relates to a speech context). In particular, we suggest that DD-DPs
presuppose the existence of a speech context that is not the current one, and in which
a definite or proper name was used.

In this paper, we will concentrate on DD-DPs used in truly embedded contexts, i.e.,
in indirect speech only. It should be noted, however, that DD-DPs can also felicitously
be used in direct quotes, as the following two examples illustrate:

(4)  Da horen wir sehr haufig: [hr miisst es in dem und dem Zeitraum
there hear we very often you must it in the and the timeframe
schaffen, egal, was es kostet.
get done no matter what it costs
‘We often hear: you have to finish this within this and that (‘the and the’)

timeframe, no matter how high the costs are.”
(5)  Sie spielen mit der Playstation und unterhalten sich: “Der und der
they play  with the Playstation and talk themselves the and the

hat Arger gehabt in Buxtehude. Der und der ist von der Schule geflogen.”
has trouble had  in Buxtehude the and the is from the school expelled
‘They play with their Playstation and talk: “Someone (‘the and the’) got into

1Die Zeit online 2005: Der Kanzler und die lieben Zwerge.
2Die Zeit 33/1996, Modernes Leben: Umberto Eco: Die Umfrage.
3Die Zeit 42/2000, Wissen, Bildung: Retter in letzter Minute.
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trouble in Buxtehude. Someone (‘the and the’) was expelled from school.” "

Since DD-DPs are frequently used in indirect speech reports as well, we will here
concentrate on an analysis of DD-DPs in such indirect speech reports and leave the
analysis of DD-DPs in direct quotes for future work.

Note also that, additionally to conjunctions of the definite article, adverb-conjunc-
tions can be used in German as well (e.g., dann und dann (’then and then’), da und
da (’there and there’), so und so (’so and so’)). In this paper, however, we will be
concerned with DD-DPs only®.

2 Semantic and Pragmatic Characteristics of DD-DPs

DD-DPs exhibit particular characteristics regarding their interpretation, and their fe-
licitous use is restricted to certain contexts. We will explore the behaviour of DD-DPs
in detail in this section.

2.1 Non-Referential Readings of DD-DPs

Looking back at the examples in (2) and (3) above, it might be tempting to conclude
that DD-DPs not only presuppose a related speech context in which a definite or
proper name was used, but also that they are referential expressions themselves and
have to refer to particular individuals®. In contrast to definite descriptions and proper
names, however, DD-DPs can also be used non-referentially, as the following example
illustrates.

(6) Wenn ich behaupte, der und der schreibe wie Mankell, glaubt jeder
when I claim the and the write like Mankell believes everyone
sofort zu verstehen, was ich meine.
immediately to understand what I mean
‘If T claim that someone (‘the and the’) writes like Mankell, then everyone im-
mediately believes to know what I mean.’”

Here, the DD-DP is in the scope of a universal quantifier over possible worlds that is
triggered by the conditional. It seems that the value of the DD-DP varies with the

“Die Zeit 46,/2000, Leben: Mama, da ist Ei auf dem Teppich ...

5Note that this also means that we concentrate on das (’the’)-conjunctions used as determiners
only. As the use of das und das ('the and the’) in example (2) illustrates, it seems that das und das
(’the and the’) can also be used to refer to events, but we will refrain from an analysis of these cases
in this paper.

5We often translate DD-DPs without an NP complement with indefinites like someone or those with
NP complements with some or a certain in English. Although this might not be the best translation,
it is the best we could come up with. Non-German native speakers should bear in mind that DD-DPs
involve only the definite article and do not realize any kind of overt indefiniteness marking.

"Die Zeit online 2005: Der Mord und die Grenzen des Verstehens.
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values of another quantifier and can thus not be referentially fixed. In other words, the
speaker is not referring to a particular author in (6).

Furthermore, DD-DPs show the same scope ambiguities as ordinary indefinites (cf.
(7) and (8)):

(7)  Nur zwei Drittel der Leute wollten sich festlegen / haben gesagt, dass
only two thirds the people wanted themselves commit  have said  that
ein Teilnehmer gewinnen wird.
some participant win will
‘Only two thirds of the people wanted to commit themselves to saying / have
said that some participant will win.’

(8)  Nur zwei Drittel der Leute wollten sich festlegen / haben gesagt, dass
only two thirds the people wanted themselves commit  have said  that
der und der gewinnen wird.
the and the win will
‘Only two thirds of the people wanted to commit themselves to saying / have
said that someone ('the and the’) will win.’

Just like the indefinite in (7), the DD-DP in (8) can take either wide or narrow scope
over the numeral (der und der > 2/3 or 2/8 > der und der, respectively). We could
paraphrase the wide-scope reading of the DD-DP along the lines of "There is someone,
and two thirds of the people said that this person will win’. In other words, the person
that is said to win is the same for each member of the set of ’two thirds of the people’.
The narrow scope reading, on the other hand, allows the potential future winner to be
different for each one of the two thirds of the people. This could then be paraphrased
as 'For each member x of the set "two thirds of the people’ there is someone (y), such
that = said that y will win.’

Summing up, the value of a DD-DP is not referentially fixed when the DD-DP is
in the scope of another quantifier, and DD-DPs show the same scope ambiguities as
ordinary indefinites. We therefore analyse DD-DPs as non-referential expressions, even
though, at first glance, they seem to be used to refer to particular individuals.

2.2 Embedding Under Verba Dicendi and the Existence of a Related
Speech Context

As we noted above, DD-DPs very frequently occur embedded under so-called verba
dicendi, i.e., verbs of saying like say, report, state, etc. If such a verb is missing or a
verb that relates to a speech context cannot plausibly be inferred from the context, the
use of a DD-DP is unacceptable (cf. the contrast between (9) and (10)).

(9) #Die und die ist von der Schule geflogen.
the and the is from the school expelled
#‘Someone (‘the and the’) has been expelled from school.’
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(10) Luise hat gesagt, dass die und die von der Schule geflogen ist.
Luise has said  that the and the from the school expelled was
‘Luise said that someone (‘the and the’) has been expelled from school.’

The sentence in (9), uttered out of the blue, does not contain a verbum dicendi, nor
can a verb that points to a speech context plausibly be inferred, and the DD-DP can
thus not be used felicitously. The DD-DP in (10), on the other hand, is embedded
under a verbum dicendi (sagen (’say’)) and its use is felicitous. In contrast, the verbs
in example (11) below (glauben (‘believe’) and bedauern (’regret’)) are not verbs of
saying, and the standard readings of these sentences are unacceptable.

(11) Luise #glaubt / #bedauert es, dass die und die von der Schule geflogen
Luise believes regrets it that the and the from the school expelled
ist.
was
#‘Luise believes / regrets that someone (‘the and the’) has been expelled from
school.’

We take it that DD-DPs are generally used to indicate that the speaker is conveying
something that was uttered in a speech context that is not the current one. Verba
dicendi are normally used to make this relation to another speech context explicit.
The standard readings of sentences like those in (11) are hence unacceptable at first
sight because the relevant verb is missing. It is, however, sometimes possible to infer a
related speech context in cases where no verbum dicendi is present. The sentences in
(11) could, for instance, in some situations be interpreted as follows: The hearer can
infer from the speaker’s utterance (and, in particular, from her using a DD-DP) that
Luise has indeed voiced her beliefs or regrets explicitly in a conversation the speaker
had with her, i.e., that the speaker is conveying something that has been said in a
speech context other than the current one.

2.3 Relatedness to a Definite or Name

Additionally to indicating that the speaker is reporting something that was uttered in
a speech context other than the current one, the use of a DD-DP also indicates that
a definite description or a proper name was used in that conversation (cf. the contrast
between (12) and (13)).

(12) Previous conversation between the speaker and Luise:

Luise: “Der Student aus Miinchen / Ludwig hat schon wieder das
Luise: the student from Munich Ludwig has yet again the
Fenster offen gelassen.”

window open left

'Luise: “The student from Munich / Ludwig left the window open, yet again.”’
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Speaker to hearer:

“Luise hat sich  mal wieder beklagt, der und der hatte schon
Luise has herself yet again complained the and the would-have yet

wieder das Fenster offen gelassen.”

again the window open left

'Luise complained again that someone (‘the and the’) left the window open,
yet again.’

(13) Previous conversation between the speaker and Luise:

Luise: “Irgendjemand / Ein Freund von mir aus Miinchen hat schon
Luise: someone a friend of mine from Munich  has yet
wieder das Fenster offen gelassen.”

again the window open left

'Luise: “Someone / A friend of mine from Munich left the window open, yet
again.”’

Speaker to hearer:

# “Luise hat sich  mal wieder beklagt, der und der hétte schon
Luise has herself yet again complained the and the would-have yet

wieder das Fenster offen gelassen.”

again the window open left

#’Luise complained again that someone (‘the and the’) left the window open,
yet again.’

In both cases, the speaker is conveying information she acquired in a previous conversa-
tion with Luise. In (12), Luise used a definite (der Student aus Minchen ('the student
from Munich’)) or a proper name (Ludwig) and the speaker was able to uniquely iden-
tify the corresponding referent in that conversation. The use of a DD-DP is felicitous
in the report in (12). In contrast, Luise used an indefinite (irgendjemand (’someone’)
or ein Freund von mir aus Minchen (’a friend of mine from Munich’)), and the use of
a DD-DP in the report in (13) is not acceptableS.

2.4 The NP Complement of DD-DPs

We saw above that DD-DPs can be used with or without an overt NP complement.
It seems that there is an interpretative peculiarity for the use of a DD-DP with an

8Note that also the use of the specific indefinite (ein Freund von mir aus Minchen (’a friend of
mine from Munich’)) does not render (13) felicitous, although it is usually assumed that the speaker
(in this case Luise) can uniquely identify the individual she is referring to when she uses a specific
indefinite. It seems to be necessary for the felicitous use of DD-DPs that the speaker and the hearer
are able to uniquely identify the referent under discussion so that the use of a definite or proper name
is licit in the conversation that is reported.
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NP complement, however: it indicates that the restrictor set of the DD-DP is not a
singleton. Consider the examples in (14) and (15) for illustration.

(14) Previous conversation between the speaker and Luise:

Luise: “Der neuste Mitarbeiter von Peter hat schon wieder das Fenster
Luise: the newest assistant of Peter has yet again the window
offen gelassen.”

open left

"Luise: “Peter’s latest assistant left the window open, yet again.”’

Speaker to hearer:

“Luise hat sich  beklagt, = der und der (Mitarbeiter von Peter)
Luise has herself complained the and the assistant of Peter

hétte schon wieder das Fenster offen gelassen.”

would-have yet  again the window open left

'Luise complained that one of Peter’s assistants (‘the and the (assistant of
Peter)’) has left the window open, yet again.’

(15) Previous conversation between the speaker and Luise:

Luise: “Der Mitarbeiter von Peter hat schon wieder das Fenster offen
Luise: the assistant of Peter has yet again the window open

gelassen.”
left

"Luise: “Peter’s assistant left the window open, yet again.”’

Speaker to hearer:

“Luise hat sich  beklagt, = der und der (#Mitarbeiter von Peter)
Luise has herself complained the and the assistant of Peter

hétte schon wieder das Fenster offen gelassen.”

would-have yet  again the window open left

'Luise complained that one of Peter’s assistants (’the and the (#assistant of
Peter)’) has left the window open, yet again.’

Luise uses a definite description in both (14) and (15), and in both cases the use
of a DD-DP without overt NP complement is felicitous in the speaker’s report of the
previous conversation between her and Luise. In contrast, using a DD-DP with an overt
NP complement (here, Mitarbeiter von Peter (’assistant of Peter’)) is only acceptable
n (14), but not in (15). In (14), it is clear from Luise’s utterance that Peter has more
than one assistant and that she is talking about one of them®. This means that the

®Note that the English translation one of Peter’s assistants corresponds to this observation.
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restrictor set of the DD-DP is not a singleton, i.e., that there are several referents
the DD-DP could in principle be related to, and the use of the DD-DP der und der
Mitarbeiter von Peter (the and the assistant of Peter’) is therefore felicitous. The use
of the definite der Mitarbeiter von Peter (’the assistant of Peter’) in (15), on the other
hand, indicates that Peter has only one assistant. The restrictor NP thus denotes a
singleton set, and, therefore, the use of a DD-DP with an overt NP complement is
infelicitous.

2.5 Summary of the Semantic and Pragmatic Characteristics of DD-
DPs

Taking all of the above considerations into account, here is a short summary of the
characteristics regarding the interpretation of DD-DPs and their distributional restric-
tions:

DD-DPs ...
(i) ...are non-referential expressions.
(ii) ...presuppose the existence of a conversation other than the current one and

hence are usually embedded under verba dicendi.

(iii) ...also presuppose that a definite description or a proper name is used in the
relevant conversation.

(iv) ...indicate that the NP complement denotes a non-singleton set.

3 A Formal Analysis of DD-DPs

In the previous section we presented several semantic and pragmatic characteristics of
DD-DPs, and a proper analysis of DD-DPs should be able to account for all of these
observations. In this section we will argue that DD-DPs presuppose the existence of
a speech context other than the current one, in which a definite description or proper
name is used. It will also follow from our analysis that the restrictor set of the DD-DP is
a non-singleton set if the DD-DP is used with an overt NP complement. In cases where
a DD-DP is used without an NP complement, we suggest that some kind of default is
at work and that the DD-DP is applied to a semantically vacuous NP denotation such
as Az.z = . We will also show that our analysis can account for all of the discussed
characteristics of DD-DPs.

3.1 Analysis of DD-DPs

Taking into account all of the observations presented in the previous section, it appears
that DD-DPs are used in contexts in which (i) the speaker wants to be as faithful as
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possible to a speech context other than the current one and thus does not want to lose
all presuppositions (i.e., she wants to indicate that a definite or proper name was used
in the reported conversation, cf., e.g., Brasoveanu & Farkas (2007) on say-reports),
and in which (ii) the use of a (simple) definite description or proper name would be
infelicitous because the relevant existence and uniqueness presuppositions are not part
of the common ground of the current conversation and cannot be accommodated either.
Suppose, for instance, the speaker and Luise have been talking about Luise’s flatmate,
who recently moved in with her, and that the speaker now wants to tell someone
else, who has never heard of Luise’s flatmate, about her conversation with Luise. It
seems that in such contexts, the speaker has two possibilities: she could introduce new
presuppositions which are accommodatable by the hearer (e.g., by using a complex
definite like der Student aus Miinchen, der Luise so auf die Nerven geht (’the student
from Munich who annoys Luise so much’) or der Typ, der neulich bei Luise eingezogen
ist (’the guy who recently moved in with Luise’)). Or, if the first option is not desired,
she could use a DD-DP.

We suggest that a DD-DP carries the following information:

(16)  a. At-issue semantics:
[der und der NJJ¢ = AQ[Fz[[N](x) A Q(x)]]
b.  Presupposition'?:
There is a related speech context ¢’ such that ¢ # ¢’ and z can be identified
uniquely in ¢” with respect to a salient property P C [N]¢, P # 0.

Note first that the at-issue semantics we assign to der und der-DPs!'! in (16a) is the
usual semantics of the indefinite. DD-DPs that are used without an overt NP comple-
ment can be seen as cases where the restrictor set [N] denotes a default property with
little semantic content, i.e., something like Axz.x = x. Note also that, according to our
analysis, the restrictor set [N] is a proper superset of P, i.e., it is not a singleton'2.
The presuppositional content of DD-DPs we propose in (16b) ensures that the speaker
is conveying information from a conversation other than the current one, and that a
uniquely identifying expression, i.e., a definite description or a proper name, is used in
that conversation.

3.2 Applying the Analysis

In this section, we will show that the analysis proposed in (16) makes the correct
predictions, and we will look at each of the four characteristics we presented in Section
2.

107t should be noted that the variable z can be dynamically bound by the existential quantifier in
the at-issue semantics (cf., e.g., Beaver (1992) for a formal implementation).

We use the variant der und der here for simplicity only. It should be noted that the at-issue
semantics (and the presuppositional content) we propose are, of course, the same for all DD-DPs,
irrespective of different case or gender.

12\We thank Arnim von Stechow for discussion on this issue. For a previous version cf. Cieschinger
& Ebert (2009).
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3.2.1 Non-Referentiality of DD-DPs

The fact that DD-DPs behave like ordinary indefinites in many respects (e.g., the
interpretation under other quantifiers and the scope ambiguities discussed in Section
2.1), and that they should thus be regarded as non-referential expressions, directly
follows from our definition of the at-issue semantics in (16a): we assign DD-DPs the
standard semantics of the indefinite, thereby accounting for examples like (6) and (8).

3.2.2 Verba Dicendi and the Presupposed Speech Context

From our definition of the presuppositional content in (16b) it follows directly that
DD-DPs are related to a speech context that is not the current one: the presupposed
speech context ¢ is required not to be identical to the current context c.

It also follows from (16b) that DD-DPs are usually embedded under verba dicendi.
The existence of a speech context other than the current one (¢’) is normally made
explicit by using verba dicendi. The presupposition we assign to DD-DPs can then
be bound directly to the speech context indicated by such a verb. In other cases, the
existence of a verb that relates to a speech context can be inferred from the current
context and the relevant conversation can be accommodated (cf. (11) above and (17)).

(17)  Politiker, die meinen, dass man [...] fiir junge Frauen von 28 [...] das
politicians who mean that one for young women of 28 the
und das machen muss, sehen das viel zu schlicht.
and the make must see this much too simple
‘Politicians who think that this and that (‘the and the’) should be done for
28-year-old women, simplify matters too much.’'3

Here, the DD-DP is embedded under the verb meinen (’think’), which is neither a
verbum dicendi nor does it directly relate to a speech context. It is, however, very
likely that the speaker knows the opinions of the respective politicians simply because
they have stated them explicitly in public discussions. Hence, the existence of a rel-
evant speech context can easily be accommodated, thus making the use of a DD-DP
felicitous. As usual, however, there seem to be gradual differences in how easily a given
presupposition can be accommodated. Consider the contrast in (18) for illustration.

(18)  Luise hat gehort / ??vergessen, dass die und die Priifung ausfillt.
Luise has heard forgot that the and the exam be cancelled
‘Luise heard / ?7forgot that a certain exam was cancelled.’

The verb hiren ("hear’) easily allows for the accommodation of a speech context
other than the current one (namely the conversation in which Luise heard something),
whereas accommodation appears to be more difficult if a verb like vergessen (’forget’)
is used, but not necessarily impossible. As we saw above when discussing the exam-

BDie Zeit 1/2003, Politik: Keine Verhandlungen mit einer Schill-Partei.



THE USE oF DD-DPs IN GERMAN 111

ples in (11) and (17), in many cases it is possible to infer that the speaker knows that
someone else believes, thinks, heard, or forgot something just because it was stated
explicitly in a particular conversation of which the speaker was a participant. While
the fact that Luise heard about a certain event necessarily implies that there has been
a speech context concerning this event, the fact that she forgot a certain event does
not imply that there was a speech context broaching the issue of this event. Hence
the accommodation of a relevant conversation is much harder for vergessen (’forget’)
than for héoren (Chear’). If, however, the DD-DP is used in a matrix clause, i.e., if it is
unembedded, and the existence of a verb related to a speech context cannot plausibly
be inferred from the current context, then the use of a DD-DP is infelicitous (cf. (9),
repeated here as (19)).

(19) #Die und die ist von der Schule geflogen.
the and the is from the school expelled
#‘Someone (‘the and the’) has been expelled from school.’

The presupposition that there is a speech context other than the current one can neither
be bound nor accommodated in (19), leading to the unacceptability of the DD-DP.

3.2.3 Relatedness to a Definite or Name

Our definition in (16) also accounts for the fact that a definite description or proper
name was used in the conversation that the speaker is presupposing: the object x whose
existence is asserted according to (16a) is required to have been uniquely identifiable
with respect to some salient property P in the presupposed speech context (cf. (16b)).
If this is indeed the case, then, following general conversational maxims, a definite
description or proper name will have been used in that speech context.

3.2.4 The NP Complement of DD-DPs

As discussed in Section 2.4, if a DD-DP is used with an NP complement, it indicates that
the restrictor set of the DD-DP is a non-singleton set. The presuppositional content
we propose in (16b) directly accounts for this observation. The restrictor set [N] is a
proper superset of P, i.e., there exists at least one element of [N] that is not contained
in P. And since the set P cannot be empty (it is the salient property with respect to
which the object x can be uniquely identified), the restrictor set of the DD-DP is not
a singleton. In cases where a DD-DP is used without an overt NP complement, we
suggest that, by default, the DD-DP is applied to the semantically vacuous predicate
Az.x = x. The constraint that this restrictor set be non-empty is trivially fulfilled.

3.3 Summary

In this section we argued for a presuppositional analysis of DD-DPs (cf. (16)), and we
have shown that all of the semantic and pragmatic characteristics of DD-DPs can be
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accounted for under this analysis. Here is a short summary of the properties of DD-DPs
and of the way in which they can be explained:

DD-DPs ...

(i) ...are non-referential expressions.
— by definition of the at-issue semantics of DD-DPs in (16a)

(i) ...presuppose the existence of a conversation other than the current one and
hence are usually embedded under verba dicendi .
< by definition of the presuppositional content of DD-DPs in (16b)

(iii) ...also presuppose that a definite description or a proper name is used in the
relevant conversation.
— by definition of the presuppositional content of DD-DPs in (16b)

(iv) ...indicate that the NP complement denotes a non-singleton set.
< by definition of the presuppositional content of DD-DPs in (16b)

4 Discussion and Outlook

In the previous section, we presented a formal analysis of DD-DPs that can account
for the characteristics regarding the interpretation of DD-DPs and their distributional
restrictions. In this section, we discuss our results critically and point to possible
directions for further research.

4.1 A Related Approach: Sudo (2008) on Japanese wh-doublets

In Japanese, there appear to be expressions that share some of the properties of DD-
DPs. As Sudo (2008) has argued, so-called wh-doublets can be used in closed quotations
only!*. Consider example (20) for illustration (cf. Sudo (2008), ex. 15):

(20)  John-wa  “Bill-ga  dare-dare-o aishiteiru” to itta.
John-TOP “Bill-NOM who-who-ACC love” C said
"John said “Bill loves X7

It seems that wh-doublets can only appear in place of referring expressions (i.e., definite
descriptions or proper names), and Sudo proposes that ‘they are indefinites [quantifying]
over referring expressions’ (Sudo 2008,p. 629). We will not go into the details of this
analysis here, for our purposes it suffices to know that the sentence in (20) is interpreted
as 'For some expression X such that X denotes a person, John said “Bill loves X’

Here is a list of the possible wh-doublets from Sudo (2008,p. 614): dare-dare (‘who-who’), nani-nani
("what-what’), itsu-itsu ("when-when’), doko-doko (‘where-where’), dore-dore (‘which-which’), ikura-
tkura ("how.much-how.much’), ikutsu-ikutsu ("how.many-how.many’).
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(Sudo 2008,p. 622). Japanese wh-doublets are analysed by Sudo (2008) as indefinites
that can only substitute referential expressions and that can only be used in closed
quotations. The first property is reminiscent of the characteristic features of DD-DPs,
and, indeed, also DD-DPs can be used in closed quotations, as we pointed out in Section
1: examples (4) and (5) (the first of which we repeat here as (21)) illustrated this use
of DD-DPs.

(21)  Da horen wir sehr haufig: Thr miisst es in dem und dem Zeitraum
there hear we very often you must it in the and the timeframe
schaffen, egal, was es kostet.
get done no matter what it costs
‘We often hear: you have to finish this within this and that (‘the and the’)
timeframe, no matter how high the costs are.’!®

Despite these apparent similarities, there are empirical differences between Japanese
wh-doublets and German DD-DPs, however. Firstly, wh-doublets can be used embed-
ded among foreign words (cf. (22), Sudo 2008, ex. 12), whereas DD-DPs cannot (cf.

(23)):

(22)  Galileo-wa [nani-nani si muove to] itta.
Galileo-TOP “what-what si muove” C said
"Galileo said “X si muove”.’

(23) Galileo sagte: “#Das und das si muove.”

Galileo said the and the si muove
'Galileo said “#Something ("the and the’) si muove”.’

Secondly, and crucially, DD-DPs are used not only in closed quotations, but are also
frequently used in indirect speech reports, for which we offer an account in this paper.
Possibly Sudo’s (2008) analysis of Japanese wh-doublets is applicable to the German
cases of DD-DPs in direct quotes, but we leave the task of spelling out the details of
an analysis of DD-DPs in direct quotes for future work.

4.2 Our Presuppositional Analysis

A potential problem for our analysis is that, from the perspective of the hearer, the
presupposition of DD-DPs we propose in (16b) can never be falsified, since there always
is a speaker-hearer asymmetry'%. This problem may be resolvable, however, if we follow
Schlenker (2007): Schlenker, discussing expressives, argues that certain expressions
carry a particular kind of presupposition, namely ’self-fulfilling presuppositions’ which
are always satisfied, irrespective of any speaker-hearer asymmetries. A self-fulfilling
presupposition is 'one which is indexical (it is evaluated with respect to a context),

5Die Zeit 42/2000, Wissen, Bildung: Retter in letzter Minute.
16This problem also arises for certain presuppositional approaches to specific indefinites (e.g., Cresti
1995; Yeom 1998; Krifka 2001; Schlenker 2006; Jager 2007).
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attitudinal (it predicates something of the mental state of the agent in that context),
and sometimes shiftable (the context of evaluation need not be the context of the actual
utterance)’ (Schlenker 2007,p. 237). The presupposition of DD-DPs could accordingly
be regarded as being both indexical and shiftable. The remaining question, however,
is whether it is also attitudinal in Schlenker’s (2007) sense. If that were the case,
we could regard the presupposition of DD-DPs as systematically informative, i.e., as
a self-fulfilling presupposition (cf. Schlenker 2007,p. 240), and the problem that the
presupposition we assign to DD-DPs can never be falsified by the hearer could be
resolved.

Another puzzle that arises from our analysis is that unembedded DD-DPs are not
acceptable, even in cases where the preceding discourse would satisfy the DD-DP’s
presupposition. Consider the example in (24) for illustration.

(24)  Ich habe gestern mit Luise geredet und sie hat mir von ihrem
I have yesterday with Luise spoken and she has me of her
Arbeitsalltag erzahlt. #Der und der lasst immer die Fenster offen.
work routine told the and the leaves always the windows open
'T spoke to Luise yesterday and she told me about her work routine. #Someone
("the and the’) always leaves the windows open.’

At the point where the DD-DP in (24) is evaluated, it is clear from the speaker’s
utterance that there indeed exists a relevant speech context other than the current
one, namely a previous conversation between the speaker and Luise. It seems that the
presupposition we propose in (16b) can be bound to that context, nonetheless the use
of the DD-DP is infelicitous. And, adding to the confusion even more, DD-DPs appear
to become acceptable if they appear as items in a list as in the following example:

(25)  Ich habe gestern mit Luise geredet und sie hat mir von ihrem
I have yesterday with Luise spoken and she has me of her
Arbeitsalltag erzahlt. Der und der lisst immer die Fenster offen, die
work routine told the and the leaves always the windows open the
und die trodelt immer und der und der kommt immer zu spét.
and the dallies always and the and the comes always too late
'T spoke to Luise yesterday and she told me about her work routine. Someone
("the and the’) always leaves the windows open, someone else ("the and the’)
always dallies, and someone else ("the and the’) is always late.’

The analysis we propose in (16) admittedly cannot account for this particular use of
DD-DPs in any straight-forward fashion, but further work may provide new insights.

4.3 Evidentiality

Returning to the example in (24), it seems that expressions like sollen (’shall’) or
angeblich (“alledgedly’) make the use of DD-DPs in matrix clauses, i.e., in unembedded
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contexts, acceptable (cf. (26)).

(26) Ich habe gestern  mit Luise geredet und sie hat mir von ihrem
I  have yesterday with Luise spoken and she has me of her
Arbeitsalltag erzahlt. Der und der ldsst angeblich immer die Fenster
work routine told the and the leaves allegedly always the windows
offen. / Der und der soll immer die Fenster offen lassen.
open the and the shall always the windows open leave
'T spoke to Luise yesterday and she told me about her work routine. Someone
('the and the’) apparently always leaves the windows open. / Someone (’the
and the’) is said to always leave the windows open.’

In contrast to (24), the insertion of expressions that can be regarded as evidential
expressions (like, e.g., sollen (’shall’) or angeblich (’allegedly’), cf., e.g., Schenner 2008)
leads to the acceptability of DD-DPs in (26). It thus seems that the felicitous use of
DD-DPs is somehow connected to evidentiality. This would correspond nicely to our
observation that the information the speaker is conveying must have been presented in
a certain way (i.e., with the help of a definite description or a proper name) and that
the information is based on a certain source (i.e., the speaker in a presupposed speech
context). One possible way to account for these observations would be to argue that
evidential expressions, as well as subjunctive mood (which is usually used in indirect
speech reports), indicate that the current context is not identical to the presupposed
speech context (i.e., that ¢ # ¢/), which would fulfill the requirement for the felicitous
use of DD-DPs stated in our definition in (16b)'7. But, as of yet, we have not pursued
this line of thought any further.
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Abstract

This paper investigates some differences between partitive and non-partitive count
quantifiers with respect to their ability to participate in cumulative readings and
their compatibility with collectively interpreted mixed main predicates. An analy-
sis of quantification is adopted in which a quantifier takes an individual as its first
argument. The type of this individual argument together with some independent
assumptions is argued to be responsible for the observed data. The analysis is sub-
sequently expanded to a related set of facts concerning partitive and non-partitive
mass quantifiers: their (in)compatibility with non-homogeneous main predicates.

1 Introduction

The main focus of this paper will be on quantifier phrases of the form [Q (of) [the NP]]
and [Q NPJ, where Q stands for a quantificational expression like e.g. some, many,
most and all. An instance of a partitive count quantifier is parenthesized in (1-a), while
(1-b) contains a non-partitive count quantifier.

(1)  a. [Some of the students| came on time
b. Sue dislikes [many flavors of chocolate]

We will investigate the distribution of these expressions with respect to non-distributive
plural predication. The first set of data that will be studied involves sentences con-
taining collectively interpreted mixed predicates. An example of a mixed predicate is
the VP in (2) (cf. Dowty 1986, for classification). On a collective interpretation, the
sentence in (2) denotes a set of situations in which there is a single carrying of a piano
and the sum of Stan and Olio is the sole collective agent of this carrying, i.e. neither
Stan nor Olio carried a piano by themselves (cf. Landman 2000). The sentence in (2)
can also be interpreted distributively: it can describe situations in which Stan and Olio
each carry a piano.

(2)  Stan and Oliver carried a piano

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 117 — 133
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The second set of data that will be featured in our discussion involves cumulative
interpretations of sentences with count quantifiers. For example, on a cumulative in-
terpretation, the sentence in (3) describes situations in which there are Jane, Mary and
four babies and each of the two women gave birth to at least one of the four babies
and all of the four babies were born to one of the two women (cf. Beck & Sauerland
2000). As in the example (2), a distributive reading of (3) is also possible: Jane and
Mary each gave birth to four babies.

(3) Jane and Mary gave birth to four babies

Partitive and non-partitive count quantifiers pattern differently in examples con-
taining the main predicates from (2) and (3). While the partitive count quantifiers do
allow a collective interpretation of their mixed VP argument, this is not the case for
the non-partitives. Furthermore, only the partitive count quantifiers permit cumulative
interpretations of sentences in which they occur. That is, the main predicate has the
option of being interpreted distributively or non-distributively only when it occurs with
a partitive count quantifier; with non-partitives it is always interpreted distributively.

An arguably related set of data is found with partitive and non-partitive mass quan-
tifiers. As the name suggests, the NP in these quantifiers is mass and not count; the
quantificational head is in most cases the same as in count QPs (some, most; much).
Two examples of partitive and non-partitive mass quantifiers are parenthesized in (4).

(4)  a. John drank [all of the beer]
b. [Most tap water] is as healthy as bottled water

The distinguishing characteristic of main predicates which we will use to delineate the
different behavior of partitive and non-partitive mass quantifiers is (in)homogeneity. A
predicate is homogeneous if it is both distributive (divisive) and cumulative (Lgnning
1987, and others). For example, the predicates in parentheses in (5-a) satisfy these
properties: if something is wet then all its relevant parts are wet, and if two substances
solidify then their sum solidifies as well. The predicate in (5-b) is neither distributive
nor cumulative, i.e. it is non-homogeneous: an object that contains exactly 4g of protein
cannot be split into two parts, each of which would contain exactly 4g of protein, and
the sum of two objects containing exactly 4g of protein contains exactly 8g of protein.
If the modifier exactly is left out of the VP in (5-b), the predicate becomes cumulative
but remains non-homogeneous — it is namely still non-distributive.

(5) a. Water [is wet] and sometimes it [solidifies]
b.  This Snickers bar [contains exactly 4g of protein]

The empirical generalization, finally, seems to be that the partitive mass quantifiers
can combine with non-homogeneous predicates, while the non-partitives cannot. In this
respect, mass quantifiers pattern like count quantifiers — non-distributive predication
is available only with the partitives.
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We propose that the asymmetry between partitives and non-partitives in both the
count and mass cases mentioned above follows from the general properties of quantifi-
cational phrases. The architecture for quantification that we thereby assume treats the
quantificational head as taking an individual as its first argument in both partitives and
non-partitives (Matthewson 2001). If this individual is a kind individual (an individ-
ual concept), which is the case in non-partitives, an independent pragmatic principle
conditions the interpretation of the main predicate — it can only be interpreted gener-
ically. Genericity then gives rise to the distributivity effect. No analogous condition
is imposed with the partitives where the argument of the quantifier is a regular plural
individual denoted by the definite description.

Section 2 describes the basic asymmetry between partitive and non-partitive count
quantifiers with respect to their compatibility with different types of plural predicates.
Section 3 elaborates and further develops the analysis of quantifier phrases proposed
in (Matthewson 2001). Section 4 derives the facts described in Section 2. Section 5
characterizes partitive and non-partitive mass quantifiers with respect to their compat-
ibility with non-homogeneous main predicates and it extends our analysis to the mass
domain to account for the observed facts. Section 6 concludes.

2 Count quantifiers

2.1 Collectivity

The first set of data relates to the compatibility of count quantifiers with collectively
interpreted mixed predicates. Mixed predicates include VPs like carry a piano, lift
the boxr and write a book and can besides the collective also receive a distributive
interpretation. A collective interpretation of a sentence like Three boys lifted a piano
entails that there was a single lifting of a piano performed jointly by a collection of three
boys; a distributive interpretation entails that there are three boys such that each of
them lifted a piano by himself.

It has been observed by Nakanishi & Romero (2004) that partitive and non-partitve
most-phrases exhibit distinct properties when combining with mixed predicates (cf.
Brisson 1998, for a related observation concerning all-phrases). On the one hand, if
the quantifier phrase is partitive, the mixed predicate can be interpreted collectively.
That is, the sentence in (6-a) is a felicitous description of the scenario sketched in (6).
This is not the case for the non-partitive quantifiers (6-b)/(6-c); these sentences can
only be interpreted distributively. For example, (6-b)/(6-c) can only describe situations
in which more than half of the boys have the property of being a single boy who lifted
the piano by himself.

(6) [Scenario: Seven out of the ten boys at the party together lifted the piano once;
there were no other liftings of the piano.]

a. Most of the boys at the party lifted the piano
b. #Most boys at the party lifted the piano
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c. #Most boys who were at the party lifted the piano

2.2  Cumulativity

The second set of data involves cumulative interpretations of sentences containing count
quantifiers. As a reminder, a cumulative interpretation of (3) can be rendered by a
‘polyadic distributivity’ paraphrase in (7).

(7) Everyone of Jane and Mary gave birth to a baby and everyone of the four babies
was born to either Jane or Mary

It has been observed that non-partitive count quantifiers do not allow cumulative
interpretations (Zweig 2008). However, this does not seem to extend to partitive count
quantifiers. This asymmetry is illustrated in (8): only the sentence with the partitive
quantifier (8-a) can be used in the described scenario. The non-partitive sentence
(8-b) can only be interpreted as assigning irrational behavior to voters (voting for two
opposing parties).

(8) [Scenario: Almost every US voter will vote either for the Democrats or the
Republicans in the next election; only few will vote for a third party candidate.]

a. Most of the US voters will vote for just two parties
b. #Most US voters will vote for just two parties

This contrast is even clearer in ditransitive constructions where the quantifier is gener-
ated in the direct object position, while the other plural NP is in the to-PP. Accordingly,
the situation in (9) can be described by using (9-a) but not by using (9-b).

9) [Scenario: The Catholic Church sent one third of its missionaries to Asia and a
different third of its missionaries to Africa.]

a. The Church sent most of its missionaries to two continents
b. #The Church sent most missionaries to two continents

To summarize, partitive and non-partitive count quantifiers exhibit distinct patterns
when it comes to non-distributive interpretations: only the former occur in sentences
where the mixed main predicate receives a collective interpretation and, again, only
the former occur in cumulatively interpreted sentences.

2.3 A brief note on plurality

There are different ways of capturing formally the collective readings of mixed main
predicates (cf. Brisson 1998, 2003, Nakanishi & Romero 2004, for precise implementa-
tions) and cumulative readings. We will for the sake of concreteness adopt the approach
to plurality developed by Kratzer (2002) where the verbs are inherently plural (cf. e.g.
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Beck & Sauerland 2000, for an alternative). For perspicuity, we will occasionally indi-
cate that the verbs are pluralized by attaching a *-operator to the verb and we will not
incorporate into our simplified representations the thematic role predicates like agent,
which are also inherently plural.

In the system that we adopt, then, the sentence Three boys lifted a piano is true
on a collective reading of the mixed predicate if the denotation of the VP lift a piano
contains a pair of a sum of three boys and a lifting-a-piano event, i.e. if there is a piano-
lifting event in which a plurality of three boys is the collective agent; the sentence is true
under the distributive reading if the VP denotation contains three pairs of (different)
boys and piano-lifting events, i.e. if there are three boys such that each is the sole agent
of some piano-lifting event. Furthermore, the sentence in Jane and Mary gave birth to
four babies is true on a cumulative reading if the denotation of the sentence contains
a sum of two birthing events whose cumulative agents are Jane and Mary (each one
is an agent of a different birthing event) and in which a total of four babies are born
(say, two babies are born in Jane’s birthing event and two babies are born in Mary’s
birthing event).

3 Quantification

3.1 Syntactic ingredients

This section succinctly summarizes the approach to quantification advocated by
Matthewson (2001). The starting point of Matthewson’s analysis of quantification
is the nature of quantificational expressions in St’at’imcets (Northern Interior Salish).
(10) contains prototypical examples of St’at’imcets quantifiers: the heads of the quan-
tificational phrases in parentheses are all and many and they c-command full-fledged
determiner phrases without any intervening partitive prepositions. The contrast be-
tween (10) and (11) indicates that the complement of the quantifier head must be a
determiner phrase.

(10)  a. léxlek [takem i smelhmulhats-a]
intelligent all DET.PL women-DET
‘All the women are intelligent’
b. [ewTit i smelhmulhats-a] léxlek
many DET.PL women-DET intelligent
‘Many of the women are intelligent’

(11)  a. *léxlek [takem smelhmulhats]
intelligent all women
‘All women are intelligent’
b. *[cw7it smelhmulhats] 1éxlek
many women intelligent
‘Many women are intelligent’
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Matthewson captures these facts by assuming that all St’at’imcets quantifiers have the
structure in (12): the quantifier head selects for a DP complement. Accordingly, at
the level of interpretation, the first argument of the quantifier is the (plural) individual
denoted by the DP; there is no intermediate steps of predicativization.

(12) [Qp [Q tékem] [Dp [D Xa] [NP Smelhmﬁlhats]]

This proposal is extended to English and other languages. The core underlying as-
sumption is thereby that quantifiers take individual arguments and that the partitive
preposition is semantically vacuous. The individual arguments can thereby either be
extensional (regular individuals), which is the case in partitive quantifiers where the in-
dividual is provided by the definite description, or intensional (kind individuals), which
is the case in non-partitive quantifiers where the individual is provided by the bare
plural (cf. Chierchia 1998). We subsume these two different sorts of individuals under
the disjunctive i-type (D; = D, U Dge).

(13)  a. [uasth) L (Gist),ey)y most] (of) [; the NP]] [;; o VP]
b (st L6050,y most] [i NP]] [ oy VP]

Matthewson draws some of the support for the assumption that a kind individual is the
first argument of the non-partitive quantifier (13-b) from the contextual unrestricted-
ness of the non-partitive quantifiers in English and their tendency to occur in generic
environments. Both of these characteristics are left unexplained in the standard gen-
eralized quantifier approaches where a quantifier takes a (contextually restricted) set
of individuals as its first argument (Barwise & Cooper 1981). The first property is
illustrated in (14): the discourse in (14) can be continued by (14-a) where the uni-
versal quantifier is restricted to the hundred linguists at the party, and it can also be
continued by (14-b) where the definite description picks out the linguists at the party.
The continuation using a non-partitive quantifier (14-c), however, is infelicitous; the
sentence may have at most the unintended interpretation that the majority of all the
linguists in the world visited New Zealand.

(14) There were hundred linguists and hundred philosophers at the party. We asked
everyone, and we found out that...
a. Every linguist went to New Zealand for Christmas last year
b.  Most of the linguists went to New Zealand for Christmas last year
c. #Most linguists went to New Zealand for Christmas last year

Matthewson further cites observations by Cooper (1996) and Brisson (1998) that indi-
cate that the non-partitive quantifiers are dispreferred in episodic environments (15).

(15)  a. Most of the students arrived late for the bus
b. #Most students arrived late for the bus
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To summarize, Matthewson (2001) argues for an extension of her analysis of
St’at’imcets quantification to English. In particular, she proposes that both parti-
tive and non-partitive quantifiers take as their first argument an individual: in the
former case this individual is an e-type object, while in the latter case it is an se-type
object. We follow her proposal in this paper.

3.2 Semantic ingredients

In this section we equip our structural assumptions concerning partitive and non-
partitive quantifiers with a basic semantics. We primarily adopt and expand the seman-
tics sketched in Matthewson (2001) for partitive quantifiers. Moreover, Matthewson’s
treatment is supplemented by an explicit analysis of non-partitive quantifiers. The sec-
tion is structured in the following way: we begin by looking at the individual arguments
featured in quantifier phrases; subsequently, we describe our assumptions about part-
hood and measurement; finally, the lexical entries for count quantifiers are provided.

As we have pointed out above, the two kinds of objects that quantificational heads
like some and most take as their first argument are either e-type or se-type; together
these objects form the domain of i-type individuals. We naturally assume that this
selection property of quantifiers obtains also in cases where the bare plural complement
of the quantificational head is modified by, say, a finite relative clause, e.g. most boys
who came to the party. In such cases, the bare plural needs to be type-shifted to be
able to combine with the modifier since the modifier denotes a predicate. A further
type-shift is then required to be able to combine with the quantifier that selects for
individuals. All this is achieved by inserting into the structure operators that shift
predicates into kinds and vice versa. These are defined in (16) (Chierchia 1998): (16-a)
shifts a kind to its corresponding (two-place) predicate and (16-b) shifts a predicate
to its corresponding kind. A quantifier containing a modified bare plural thus has
the syntactic representation along the lines of (17); the switching between the i- and
e, se-type notation is for perspicuity.

(16)  a.

(A7) [gist),sty MOt [i 11 [(sety AS [[et S [(s,ety U [se students]]][e; who camel]]]]

Thus, even in the cases of bare plurals modified by finite relative clauses, which at least
initially do not seem to have a kind-like denotation, a uniform approach to quantifica-
tion does not have to be abandoned, as long as the standard type-shifting operations
are adopted into the analysis. Let us now proceed to the characterization of the tools
that we will utilize in our lexical entries for quantifiers.

The two main ingredients required by our analysis are the part-relation and the
measurement function. Both of these need to be defined for different sorts of individuals
— regular and kind individuals. The regular individual part-relation is defined as in
(18-a) where ‘+’ stands for the sum operation on individuals; some of the parts of the
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sum of John and Peter are given in (18-b).

(18) a. x<yiffx+y=y
b. Example: John < John+Peter, Peter < John+Peter, John+Peter <
John+-Peter

An extension of the part-relation to kinds is straightforward (19): a kind x is a part
of a kind y iff every realization of the kind x is also a realization of the kind y. For
example, dogs with pointy ears is a subkind of dogs since for every situation, the
maximal plurality of dogs with pointy ears in that situation is a part (in the regular
individual sense) of the maximal plurality of dogs in that situation.

(19) a. x <y iff for any s, x(s) < y(s)
b. Example: dogs with pointy ears < dogs

The definition of measurement of regular individuals is given in (20): we relativize it to
situations and to what the relevant atoms in the situation are. The first relativization
is not crucial in the case of regular individuals but the second one is: in measuring
the sum of John and Peter we get different results if we consider the relevant atoms
to be limbs or persons. We will for the sake of simplicity assume that the context
appropriately determines what the relevant atoms are in the respective situation (cf.
Moltmann 1997).

(20)  a Hs(x) =Wy |y <x A AT(y)}
b. Example: Ys(John+Peter) = 2

Unlike the extension of the part-relation to kinds, this is not as straightforward with
the measurement function. Namely, it is hardly clear how one should measure kinds
qua individual concepts. Accordingly, as with regular individuals, we relativize the
measurement of kinds to situations: this effectively means that we measure (in the
regular individual sense) the realizations of a kind in the respective situations. It is
also possible to measure kinds with respect to the number of their (natural) subkinds,
though we will not discuss this option further in this paper.

21)  a Ws(x) =y |y < x(s) A AT(y)}

b. Example: Ys(cats) = 7 iff there are seven cats in s

All the ingredients that we require to provide lexical entries for count quantifiers are
now given. (22-a) contains the lexical entry for most: it takes an individual x and a
property P as its arguments and returns a set of situations in which there is a part y
of the individual x that measures more than half of what x measures in that situation
and the property P holds of y. The meaning of some is analogous (22-b): it takes an
individual and a property argument and returns the set of situations in which there is
a part of the individual argument of which the property holds. The same holds for all,
though in this case the verifying part of the individual argument is not a proper part
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of the individual argument in the respective situation (22-c).

(22)  a.  [most] = Ax;. AP oy Ass. Fy<x [ Ws(y)> FHs(x) A P(y,s) |
b.  [some] = Ax; AP ; oy.Ass. Jy<x [ P(y,s) ]
c.  [all] = Ax; AP (g iy Ass. Fy<x [ Us(y)=Hs(x) A P(y,8) |

Although a further decompositional analysis of some of the entries provided above is
possible, we will not pursue it here (cf. Hackl 2009). Furthermore, we have glossed over
various complexities involved in the interpretation of all (Brisson 1998); this will be
rectified at a different occasion.

3.3 An application and some consequences

The lexical entries introduced in the previous section are put to use in this section:
we compute truth-conditions of simple sentences containing partitive and non-partitive
most-phrases and strictly distributive main predicates. It is shown that an additional
semantic mechanism needs to be employed for the sentences with the non-partitive
quantifiers to be interpretable.

We begin with the partitive quantifiers (23): the sentence in (23-a) has the struc-
ture in (23-b). The *-operator represented in the structure indicates that the verb is
pluralized, i.e. the VP on its own denotes a set of (sums of) situations in which Mary
is kissed; in (23-c), S stands for the denotation of the students and [*kiss Mary](y,s)
obtains iff, very roughly, every single student part of y is an agent of a kissing-Mary
situation part of s and s is a sum of kissing-Mary situations whose agents are the re-
spective students in y. The predicate over situations attained by applying the quantifier
to the individual and the property denoted by the VP is existentially closed.

(23)  a. Most of the students kissed Mary
b, [((i,st),sty most (of) [; the students]] [(; o *kissed Mary]
c.  [(23-b)] = AxAPAs. Iy <x[Ms(v)> $Hs(x)AP(v.9)]] (S) ([*kissed Mary]) =
1iff 3s.3y<S.[Ws(y)> SHs(S) A [*kiss Mary](y,s)]

The interpretation of the corresponding sentence with a non-partitive quantifier should
proceed in a parallel fashion: (24-a) has the structure in (24-b). However, a problem
pops up when composing the quantifier with the property denoted by the VP. Namely,
the composition of the quantifier with a kind individual and the fact that only kind
individuals qua individual concepts can be parts of kinds prohibit the application of
the quantifier to the property denoted by the VP — there is a sortal (or type) mismatch.
That is, although the property denoted by the VP is (i, st)-type, it is only defined for
a subset of i-type individuals — the regular individuals.

(24)  a. Most students kissed Mary
b, [((i,st),sty most [; students]] [;; o *kissed Mary]
c. #[(24-b)] = [Ax.AP.As. Fy<x[Hs(y)> FHs(x) A P(y.s)]]([students])([*kissed
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Mary]) = [As. 3y, < [students][Us(yk)> SHs([students]) A [*kissed
Mary] (ys)]]

This issue is standardly alleviated in neo-Carlsonian approaches to bare plurals by
generating a mediating operator on the VP. This can either be a generic operator or a
derived kind predication operator (Chierchia 1998). The meanings of these operators
are given in (25): y<x(s) means that y is a realization of the kind x in the event s;
C denotes a set of relevant situations (see below for discussion). The meaning of the
VP is thus shifted by these operators so that it can apply to kind individuals, i.e. the
i-type argument of these operators can be a kind individual. The two interpretable
structures that the sentence (24-a) may thereby have are in (26).

(25) a. [DKP] = APy; o). Axi.Ass. Jy[y<x(s) A P(y,s)]
b.  [GEN¢ | = AP; o) Axi.Ass. VyVs'[y<x(s’) A C(s’) — P(y,8")]

(26)  a.  [(st),st) most [; students]] [(; oy DKP [(; o) *kissed Mary]]
b, [((i,st),sty most [; students]] [(; oy GENg [(; oy *kissed Mary]]

Let us now look at the meaning of (26-a): the sentence is true iff there is a situation
s and a subkind of the kind students that measures in s more than half of what the
kind students measures in s and this subkind has a realization in s — i.e. a student —
that kissed Mary in s.

(27) [(26-a)] = Ax.AP.As. Jy<x[Hs(y)> sHs(x) A P(y,8)]]([students]) ([DKP [*kissed
Maryl]]) = 1 iff 3s.3y; < [students].[s(yx)> 3Hs([students]) A Fz[z<yx(s) A
[*kissed Mary](z,s)]]

These truth-conditions are very weak. Namely, they subsume any situation that con-
tains at least one student that kissed Mary. This is demonstrated by the following
reasoning: first, the kind students is a trivial subkind of students; second, the kind
students clearly measures in any situation more than half of what the kind students
measures in that situation; third, a single student qualifies as a realization of the kind
students; thus, in a situation with one student kissing Mary the truth-conditions in
(27) are satisfied. That is, the truth-conditions in (27) are equivalent to (28).

(28)  ds.3x.[x< [students](s) A [*kiss Mary](x,s)]

The same state of affairs is found with other quantifiers. For example, the structures
n (29) both have the same truth-conditions as (26-a): this is trivially so for some; in
the case of all, the reasoning is the same as with most described above.

(29)  a. [yist),sty some [; students]] [1; o DKP [ o) *kissed Mary]]
b, [iist),sty all [ students]] [1; ooy DKP [(; ) *kissed Mary]]
c. [(29-a)] = [(29-b)] = 1 iff Is.Tx.[x< [students](s) A [*kiss Mary](x,s)]
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We capture the intuition that such systematically weak truth-conditions should be
precluded by imposing a pragmatic restriction on the use of scalar items (30) (cf. Spector
2007). Since some, most and all are scalar items on the same scale, the structures in
(26-a), (29-a) and (29-b) are scalar alternatives. Accordingly, the equivalence of their
meanings, [(26-a)] = [(29-a)] = [(29-b)], is in violation of (30).

(30) Do not use a scalar item if its host sentence is equivalent to all its alternatives
where the scalar item is replaced by a scale-mate.

Thus, since the structure (26-a) for the sentence in (24-a) is ruled out, the only
viable parse of the sentence in (24-a) is (26-b) with the generic operator on the VP.
The truth-conditions of (26-b) are computed in (31): the sentence is true iff there is a
subkind of students that measures more than half of what the kind students measures
in s and every minimal realization of that subkind kissed Mary in the contextually-
determined situations. It is obvious that due to the universal quantification invoked
by the generic operator, the truth-conditions in (31) are not equivalent to those of the
scalar alternatives of (26-b). The condition in (30) is thus satisfied.

(31)  [[most students] GEN¢ [*kiss Mary]] = [Ax.AP.As. Jy<x[HUs(y)> Hs(x) A
P(y,s)]] ([students]) ([GEN¢ *kissed Mary]) = 1 iff 3s.3y< [students].[Hs(y)>
3Hs([students]) A Vz¥s'[z<y(s’) A C(s’) — [*kiss Mary](z,s")]]

Let us elaborate on what is meant by the contextually-determined situations. Al-
though Matthewson observed that there is a tendency for non-partitive quantifiers to
occur in generic environments and to receive contextually unrestricted interpretations,
this tendency seems to be suspended if the quantifier contains a post-nominal modifier
(Matthewson 2001), an effect resembling subtrigging facts with free choice any (cf.
Dayal 1998, and many others).

(32) a. Most men who came to the party left early
b. Most people at yesterday’s rally were Democrats

More precisely, it seems that the markedness of episodic sentences with non-partitive
most-phrases disappears if the NP complement of most has a sufficiently restricted
denotation. This does not present a problem for our analysis: the episodic nature of
such sentences can in our system be encoded in the resource domain variable argument
of the generic operator. It is a well-known fact that such event-like restrictions are
available in generics (cf. Greenberg 2003, von Fintel 2004).

(33)  a. Italian restaurants are closed tonight
b. In the 1950’s, women never wore blue jeans

Thus, even in the cases of seemingly episodic sentences, the generic operator may still
be present in the structure, though it is contextually restricted to a particular temporal
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interval. For example, the domain of GEN in the sentence Most students at the party
kissed Mary may be restricted to events, say, occurring at the time of the party. The
truth-conditions that we then predict for this sentence are the following: it is true iff
the sum of students at the party, each of which kissed Mary at the party, is bigger than
half of all the students at the party.

To summarize, in this section we applied the semantic machinery introduced in
the previous two subsections to simple sentences containing non-partitive quantifiers
and strictly distributive main predicates. It was shown that such sentences need to
be generated with a mediating operator on the VP since a sortal mismatch otherwise
obtains. Furthermore, it was shown that this mediating operator can only be a generic
operator.

4 Analysis

In this section the semantics that we have developed above is shown to derive the
asymmetries described in Section 2. The crucial factor in the analysis is the obligatory
presence of a (temporally restricted) generic operator in sentences with non-partitive
count quantifiers. GEN is effectively a distributivity operator, i.e. it precludes non-
distributive interpretations of the main predicate.

The partitive count quantifiers can combine with collectively interpreted mixed main
predicates; they also allow cumulative interpretations of sentences in which they are
contained. (34) illustrates how the first fact is derived in our system: the sentence in
(34-a) with the structure in (34-b) has the interpretation in (34-c): the sentence simply
states that there is a plurality of students that is a part of the students and measures
more than half of the students and this plurality jointly lifted the piano. The sentence
may also have a distributive reading: it is true under a distributive reading if the VP
contains enough pairs of single students and lifting-the-piano events, i.e. the majority
of students has to be such that each student in the majority is an agent of his own
lifting-the-piano event.

(34)  a. Most of the boys lifted the piano
b. [i(ist),sty most (of) [; the boys]] [; s lifted the piano]
c.  [(34-b)] = AxAPAs. Fy<x [Us(y)>3Hs(x) A P(y,8)](B)([lift the piano])
= 1 iff 33.3y<B.[Us(y)>3Hs(B) A [lift the piano](y,s)]

The derivation of a cumulative interpretation of a sentence containing partitive count
quantifiers is illustrated in (35). The sentence in (35-a) has the structure in (35-b) where
the verb is pluralized; the PP applies to the pluralized verb to yield a set of sums of
voting events in which two parties are voted for; a plurality of voters that measures
more than half of the voters must then be a cumulative agent of one of such sums for
the sentence to be true. That is, the truth-conditions are compatible with events in
which none of the voters voted for more than one party, as long as two parties together
got the majority of votes.
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(35)  a. Most of the voters voted for two parties
b. [most (of) [the voters]] [*vote for two parties]
c. [(35-b)] = 1 iff Is.3y<V.[Us(y)>2ps(V) A Fz[[parties](z) A U(z)=2 A
[*vote] (y,25)])

It has been shown in the previous section that if we adopt Matthewson’s analysis
of quantification, the predicative argument of the non-partitive quantifiers has to be
generic. Since genericity involves universal quantification over all the (minimal) realiza-
tions of a kind that satisfy certain restrictions, this amounts to having a distributivity
operator generated in the structure. We illustrate this by first deriving the obligatorily
distributive readings of mixed predicates with non-partitive count quantifiers:

(36) a. Most boys at the party lifted the piano
b, [((,st),sty most [; boys]] [; &y GENg lifted the piano]
c.  [(36-b)] = Ax.APAs. Jy<x [Us(y)>3Ms(x) A P(ys)]([boys])([GENc lift
the piano]) = 1 iff Is.3y<[boys].[Us(y) > 2Hs([boys]) A VzVs'[z<y(s") A
C(s’) — [lift the piano](z,s’)]]

The non-availability of cumulative readings is a consequence of the layered quantifi-
cation structure as well: the sentence in (37-a) is true in s iff there is a subkind of voters
in s that measures more than half of what the voters in s measure and each individual
realization of this subkind — i.e. each individual voter — votes for two parties.

(37)  a. Most voters voted for two parties
b. [most voters] GEN¢ [vote for two parties]
c. [(37-b)] = 1 iff 3s.3y<[voters].[us(y) > FHs([voters]) A Vz¥s'[z<y(s)) A
C(s’) — [vote for two parties](z,s’)]]

To summarize, the obligatory presence of a generic operator in sentences containing
non-partitive count quantifiers explains the distributivity pattern observed in these sen-
tences. The collectivity and cumulativity in sentences with partitive count quantifiers
are derived in the standard way.

5 Mass quantifiers

5.1 Homogeneity

It is a well-established fact that mass quantifiers tend to combine only with a certain
kind of main predicates (cf. Lgnning 1987, Moltmann 1991, Higginbotham 1994). A
generalization describing this pattern is in (38), whereby an expression is homogeneous
iff it is cumulative and distributive.

(38)  Homogeneous Constraint (Lgnning 1987)
Mass noun phrases combine only with homogeneous expressions to form sen-
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tences.

The sentences that are usually used to illustrate this constraint contain non-partitive
mass nouns. Lgnning’s examples are in (39): boil is clearly a homogeneous predicate
since if a certain amount of water boils then all its parts boil (distributivity), and if two
amounts of water boil then their sum boils as well (cumulativity); weigh two grams, on
the other hand, is not homogeneous since it is not distributive. The pattern in (39)
thereby roughly resembles the pattern found with non-partitive count quantifiers whose
predicate argument cannot be interpreted non-distributively.

(39) a. Much water boiled
b. *Most water weighed two grams

However, the constraint in (38) does not seem to extend to all occurrences of mass
quantifiers: partitive mass quantifiers have been observed to be able to combine with
non-homogeneous predicates. An example is in (40) (Bunt 1985, Moltmann 1997).

(40) [Scenario: There are gold bars on the table; each contains 2 g of copper.]
All the gold (in front of me) has 2 g of copper in it

We further illustrate this asymmetry with most-phrases in (41). In particular, there
are different possible non-distributive readings that a sentence with a partitive mass
quantifier may have, i.e. (41-a) can be used to describe both of the scenarios given
in (41). A non-partitive mass quantifier is illicit in any sentence containing a non-
homogeneous main predicate (41-b) (see below for a qualification).

(41) [Scenario #1: There are five bottles of water on the table. 6 ml of poison is
poured into each of three of those bottles.]
[Scenario #2: There are two containers of water (A and B) — A has 10 liters of
water in it; B has 2 liters of water. We pour 6 ml of poison into the container
Al
a. Most of the water (in front of me) contains 6 ml of poison
b. *Most water (in front of me) contains 6 ml of poison

5.2 Analysis

The approach developed above for count quantifiers naturally extends to the mass
case. The only modification that is required involves the measurement function: in
measuring substances, we are not measuring the cardinalities of their atoms but certain
physical characteristics that they have; in our examples, we measure the volumes of the
respective water amounts. A computation of the meaning of partitive quantifiers with
non-homogeneous main predicates is illustrated in (42): the sentence simply states that
there exists a part of the relevant water amount that contains 6 ml of poison.
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(42)  a. Most of the water (in front of me) contains 6 ml of poison
b. [((ist),sty most (of) [; the water]] [; &) contains 6ml of poison]
c.  [(42-b)] = 1iff 3s.3y<W.[Us(y)>1ps(W) A [contain 6 ml of poison](y,s)]

The sentence with a non-partitive mass quantifier is analyzed in (43). The truth-
conditions of the sentence are problematic and lead to infelicity. Namely, since it is
vague what the atoms of water are (Chierchia 2009), the sentence would have to be
true in every precisification to be (Super-)true. However, this is not possible since the
main predicate is not distributive.

(43)  a. *Most water contains 6 ml of poison
b. [((ist),sty most [; water]] GENg [ o) contains 6ml of poison]
c. [(43-b)] = 1 iff 3s.TFy<[water].[us(y) > Lps([water]) A VzVs'[z<y(s") A
C(s’) — [contain 6ml of poison](z,s’)]]

This analysis makes an immediate prediction: if the atoms of a mass noun de-
notation are known (e.g. as is the case with furniture), then the non-partitive mass
quantifiers should be able to combine with non-homogenous predicates but still pattern
with non-partitive count quantifiers. This prediction is borne out: the sentence in (44)
is acceptable but only has the strictly distributive reading.

(44)  Most furniture weighs more than one kilogram

To summarize, this section extended our analysis to mass quantifiers which are in
their non-partitive instantiations incompatible with non-homogeneous main predicates.
We have argued that this incompatibility is due to two factors: the universal quantifica-
tion triggered by the presence of the generic operator in the structure and the vagueness
of what realizations of substances we are quantifying over. If either of these two factors
is missing, the status of the sentences with non-homogeneous main predicates improves.

6 Conclusion and outlook

The partitive and non-partitive count quantifiers exhibit distinct patterns when it comes
to sentences with mixed main predicates — only in sentences with partitives can the
mixed predicates be interpreted collectively — as well as in allowing cumulative readings
of sentences in which they occur — only sentences with partitives allow cumulative
interpretations. These facts were derived by relying on Matthewson’s approach to
quantification. In particular, we have shown that the sentences with non-partitives
involve a layered quantification structure, which effectively leads to strictly distributive
interpretations. Finally, the analysis was extended to mass quantifiers where a similar
pattern of behavior by partitives and non-partitives has been observed with respect to
their compatibility with non-homogeneous main predicates.

There are several issues that we have left aside in the current paper. For exam-
ple, (i) we have not studied the semantics of sentences with kind main predicates (be
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widespread), (ii) we have not looked at the behavior of weak quantifiers (three boys),
(iii) we have avoided the discussion of the compatibility of partitive and non-partitive
quantifiers with genuinely collective and essentially plural main predicates (be a team,
meet) (cf. Winter 2001, Hackl 2002), and (iv) we did not explore the similarities be-
tween the non-partitives and free choice any concerning subtrigging. We hope to deal
with these and other related issues in the future.
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Abstract

This paper aims at explaining a contrast in meaning between CQs and embedded wh-
questions. Greenberg (1977) observe that while a CQ-sentence like John discovered the
murderer of Smith can only convey that John solved the question who murdered Smith?,
the sentence John discovered who the murderer of Smith is has an additional reading,
compatible with John not knowing about the murder, according to which he found out
some essential fact about the person referred to as the murderer. In this paper, I argue
that the ambiguity of embedded copular questions follows from the ambiguity of the
copular clause they contain, which can have a predicational or a specificational
interpretation (Higgins, 1973). On the other hand, assuming that CQs do not contain a
copular clause at any level of representation, the ambiguity is not expected here.

1 Introduction

Concealed Questions (CQs) are DPs whose interpretation can be paraphrased by an
embedded copular question, some examples in (1)a-b below.

(1) a. I just found out the gender of my baby! (Google)
b.  John knows the largest town in Italy. (Heim, 1979)

2) a. I just found out what the gender of my baby is!
b.  John knows what the largest town in Italy is.

A reasonable hypothesis is that the underlined DPs in (1)a-b have the meanings paraphrased
in (2)a-b above because they do, in fact, denote questions (for approaches along these lines
see Grimshaw 1979; more recently, Aloni 2008, Roelofsen & Aloni 2008, Percus 2009).'

! Aside from its CQ-reading, the sentence in b can also have a reading according to which John is personally ac-
quainted to the largest town in Italy. It is commonly assumed in the literature that these two readings are due to a
lexical ambiguity of the English verb know, which is ambiguous between an epistemic and an acquaintance-based
meaning. Evidence in favor of the lexical ambiguity hypothesis comes from languages like German and Italian,
which lexicalize these as different words. wissen and kennen in German, sapere and conoscere in Italian. When
wissen and sapere take a DP argument, the sentence cannot have an acquaintance reading. Thus (i) from German
and (ii) from Italian can only have CQ-readings:

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 134 — 150
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However, the view that CQs denote questions has been challenged by a brief remark known
as Greenberg’s observation. Heim (1979) reports a discussion from Bill Greenberg (1977)
about the contrast between the CQ-sentence in (3)a and its wh-question paraphrase in (3)b:?

3) a. John found out the murderer of Smith.
b. John found out who the murderer of Smith was.

Following Greenberg, Heim observes that (3)b has an ambiguity that is absent from its CQ
counterpart:

“[(3)b] cannot only be used to express that John solved trsiguevho murdered
Smith, but has a further reading which is perfectly compatitile John's being en-
tirely ignorant about Smith’'s murder, and which only amounts t@lim that John
found out some essential fact or other (e.g. that he wasdiieebr about the person
referred to as “the murderer of Smith”. But this is notaailable reading for [(3a)],
which can only be used in the first-mentioned way.”

(Hei®79: pg 53)

The contrast between (3)a and (3)b is clearly problematic for the question-in-disguise
approach: under this view, the two sentences are expected to have identical truth-conditions.

In this paper I argue that the ambiguity of embedded questions of the type who DP is
derives from the fact that the copular clause [p DP is t] can have either a specificational or a
predicational interpretation (Higgins, 1973) and that only the predicational structure is
compatible with a transparent reading of the subject of the copular clause. On the other hand,
assuming that CQs do not contain a copular clause at any level of representation, such
ambiguity is not expected here. The paper is organized as follows. Section 2 familiarizes the
reader with the specificational/predicational distinction. Section 3 introduces the hypothesis
that both CQs and specificational subjects denote individual concepts (c.f. Heim 1979,
Romero 2005, Frana 2010 for CQs; Romero 2005 for specificational subjects). Section 4
recasts the ambiguity of copular embedded questions along the predicational/specificational
distinction. Section 5 outlines my solution.

2 Predicational and Specificational sentences

2.1. Predicational Sentences (PRs)

Predicational copular sentences (henceforth, PRs) are just run-of-the-mill copular clauses,
such as (4)a-b below:

(1) Hans weiss ~ Willis Telefonnumer *acquaintance
Hans knows Will’s telephone number
(i1) Gianni sa la capitale del Congo. *acquaintance

Gianni knows the capital of Congo.

Some speakers do not like CQs with find out and a person-denoting DP-object. However, the contrast can be
reproduced by replacing find out with discover.
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4) a. Susan is smart.
b. The winner of the prize is smart.

What these sentences express is that the individual picked out by the subject has the property
denoted by the post-copular phrase. The copula, in these cases, is assumed to be semantically
vacuous, or to denote an identity function, such as (5) below:

(%) [BEpren]] = AP<e. [P]

The examples in (4) above involve a DP subject and an AdjP object; PRs, however, can also
involve two DPs as in (6) below:

(6) Susan is the winner of the prize.

Intuitively, (6) is not much different from (4)a-b in that it expresses that the individual
picked out by the subject (Susan) has the property of being the winner of the prize. In order
to accommodate predicative uses of definite descriptions, it is widely assumed that the
referential definite DP undergoes a type-shifter operation and is assigned a property-type
meaning. Partee (1986a) proposed the type-shifter in (7) below, which takes an individual
and returns the property of being identical to that individual (8).

@) [IDENT] = AXc.Aye. y =X (Partee 1986a)

(8) [IDENT(the winner of the prize)]] = Aye.. y = 1z, [winner-of-the-prize(z)]

2.2 Specificational sentences (SPs)

On the surface, specificational sentences (henceforth, SPs) look like inverted PRs. Some
examples are given in (9) below.’

) a. The winner of the prize is Susan.
b. The temperature in this room is 25C.
C. The number of planets is nine. (Higgins, 1973)

When comparing the SPs above with PRs like (6), it looks as if in (9) the referential and the
predicative DPs have simply switched places. While in PRs, the subject-DP picks out an
individual of whom it is claimed that the property denoted by the post-copular phrase holds,
in (9) the predicational roles seem to be reversed (for an account of SPs as “inverted” PRs
see Partee (1986b, 2000) and Mikkelsen (2004), among others).*

Another common analogy for SPs is with question-answer pairs. For instance, (9)a would
be analogous to the question-answer pair in (10) below.

In this paper, I will only talk about “simple” or “noncleft” SPs, like the ones in , not pseudocleft like What

you need is a beer, with a free relative in subject position.

* Aside from this intuitive distinction, it has been shown that SPs are grammatically different from PRs, in that

the former but not the latter exhibit connectivity effects (see Higgins 1973, Jacobson 1994, Heycock and Kroch
1999, Sharvit 1999, among others).



CopuLaR QuesTioNs AND CONCEALED QQUESTIONS 137

(10) Q: Who is the winner of the prize?
A: Susan.

Several authors have pursued an analysis along these lines (Ross 1997, den Dikken et al.
2000, Schlenker 2003). Under this view, the subject of SPs is a question in disguise (a CQ)
and the post-copular object provides the answer to that question.

Even though there is no agreement in the literature on what the best treatment of SPs is,
most of the existing approaches agree on one point: the subject of a SPs is not referential, i.e.
it does not denote an individual. Mikkelsen (2004) made this point quite clear by discussing
the following pronominalisation contrast:

(11) a. Susan is the winner of the prize. Isn’t she/*it? PREDICATIONAL
b. The winner of the prize is Susan. Isn’t it/??she? SPECIFICATIONAL

Under the assumption that the pronoun in the tag refers back to the subject and that the use
of a gendered pronoun, like /e or she, pronominalises referential DPs (DPs of semantic type
e), (11)a shows that the subject of PRs must be referential. In contrast, the preference for the
gender-neuter pronoun i in (11)b, indicates a non-referential interpretation of the subject. A
similar contrast can be seen in the question-answer pairs below, from Mikkelsen (2004: 7).

(12)  Q: What nationality is the recipient of this year’s Nobel Peace Prize?
A: She/*1It is Iranian. PREDICATIONAL

(13) Q: Who is the winner of this year’s Nobel Peace Prize?
A: 7?She/It is Shirin Ebadi. SPECIFICATIONAL

Interestingly, as Romero (2005) points out, CQs pattern with subjects of SPs when it comes
to pronominalisation, as shown in (14) below, examples from Romero (2005: 720).

(14) PRs: The winner of the Oscar for best actress walked in. She/*it was wearing a red
dress.
SPs: The girl who caused the trouble wasn’t Mary. It/*she was Jane.
CQ: John guessed the winner of the Oscar for best actress before I guessed it/*her.

Summing up, the data on pronominalisation shows that SP-subjects and CQs are not
referential, i.e. their denotation is not an individual of semantic type e. If these DPs do not
denote individuals, what then do they denote? In this paper, I will adopt the view, defended
by Romero (2005), that both SP-subjects and CQs denote individual concepts.

3. Romero’s unified analysis of CQs and subjects of SPs

3.1 CQs as individual concepts

Heim (1979) suggests that a DP with a CQ-interpretation, like the capital of Italy in (15),
denotes an individual concept (henceforth, IC), i.e. a function that maps a world w into the
individual that is the capital of Italy at w. (16) could be an example of such a function.
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(15) John knows the capital of Italy.

(16) [the capital of Italy]| <. = ( Wo - Rome w2 —» Salerno
w; —» Florence

Roughly speaking, knowing an IC construed as a function from possible worlds to
individuals amounts to the following: if I know the individual concept f'in w,, then fyields
the same value at wyand at the worlds compatible with what I believe in wy.

Heim’s analysis of CQs as denoting ICs was inspired by Montague (1973)’s analysis of
the temperature paradox, attributed to Barbara Partee. Partee’s observation is that in contrast
to the valid argument in (17) below, the syllogism in (18) is intuitively invalid: by
substitution, the first two sentences appear to lead to the invalid conclusion in (18)c.

17) a. The mayor of Amherst is Ms Higgins.
b. The mayor of Amherst lives on Main St.
c. Ms Higgins lives on Main St.

(18) The temperature in this room is ninety.

o e

The temperature in this room is rising.
c. Ninety is rising.

Montague’s account of the contrast between the valid argument in (17) and the (invalid)
temperature paradox in (18) consists of three major components. First, he argues that definite
descriptions like the mayor of Amherst and the temperature in this room do not denote
individual entities, but rather ICs, i.e. functions from indices (world/time pairs) to entities.
These functions, as opposed to the constant functions denoted by proper names like Ms
Higgins and ninety, can yield different values at different indices. Second, Montague
assumes that equative be, as in the temperature is 90 or the mayor is Ms Higgins, expresses
extensional identity. Thus, as can be seen in (17°) and (18”) below, the first premise of both
arguments does not assert that two ICs are identical, but rather that their extensions are the
same at the index of evaluation. Finally, according to Montague, the significant difference
between the valid argument in (17) and the temperature paradox lies in the kind of
predication involved in the second premise. While in (17)b the extensional predicate lives on
Main Street applies to the value of the function denoted by the mayor of Amherst (f) at the
index of evaluation, in (18)b, the (temporally) intensional predicate rise applies to the
function denoted by the temperature in this room (g), not to its value (intuitively, in order to
establish whether the temperature is rising, one needs to look not just at the actual
temperature value, but also at the values that the function yields at earlier and later indices):

ar) a. The mayor of Amherst is Ms Higgins.
f(io) = g(io) extensional identity

b. The mayor of Amherst lives on Main Street.
lives-on-Main St (f(iy)) extensional predication

c. Ms Higgins lives on Main Street.
lives-on-Main St. (g(iy))
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(18%) a. The temperature in this room is ninety.
12 (io) = g’(io) extensional identity

b. The temperature in this room is rising.
rise (f*)(iy) intensional predication

c. Ninety is rising
rise (g’)(io)

Heim (1979) suggests that definite descriptions with CQ-interpretations may be another
example of DPs interpreted as denoting ICs. In analogy to the temperature paradox, she
proposes the following invalid argument involving CQ-readings of the DPs in italics.

(19) a. The capital of Italy is the largest town in Italy.
b. John knows the capital of Italy.
c. John knows the largest town in Italy. (Heim 1979:54)

The entailment in (19) does not go through if we assume that the DPs in italics are
interpreted as CQs. Intuitively, knowing what the capital of Italy is does not entail knowing
what the largest town in Italy is, despite the fact that the two DPs are co-referential at the
actual world/time index. As Heim points out, the lack of entailment is expected if the DP-
CQs in (19) denote ICs and knowce is a predicate selecting for ICs. On a par with
Montague’s analysis of the temperature paradox, (19) can be analyzed as in (20) below.

(20) | a. The capital of Italy is the largest town in Italy.
(o) = g’(i0) extensional identity

b. John knows the capital of Italy.
know (f”)(john)(iy) intensional predication

c. John knows the largest town in Italy.
know (g”)(john)(io)

Setting aside the semantic interpretation of know for the moment, the failure of entailment
can be explained by assuming that equating the value of two concepts at the actual index
((20)a) is not enough to guarantee identity across indices. Therefore, the conclusion in (20)c
does not follow from the premises of the argument.

3.2 Romero (2005) on CQs and SP-subjects

Building on Heim (1979), Romero (2005) develops a more detailed analysis of CQs
embedded under know. The denotation she proposes for knowcyp as a predicate selecting for
ICs is given in (21) below (where Dox.(w) stands for the set of worlds compatible with what
the attitude holder x believes in world w, i.e. the set of x’s doxastic alternatives to w).’

(@2)) [Anowco]l” = M<«.e> Axe.[Ow’0 Dox(w) [fw”) = fiw)]

For simplicity, Romero ignores the factivity of know and other considerations about the justification of the
subject’s belief. I will also ignore these issues here.
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Under this view, a simple CQ-sentence such as John knows the capital of Italy is analyzed as
shown in (22) below.

(22) a. 1P
/\
John VP
/\
knowscq DP-CQ <s,e> Aw. i1x[x is cap-of-IT in w]
the capital of Italy

b. [[John knows the capital of Italy]]¥ = 1 iff
Ow’0 Doxy(w) [1xe [x is cap-of-IT in w’] = 1x. [x is cap-of-IT in w]]

According to (22)b, John knows the capital of Italy is true at the world w iff the IC “capital
of Italy” yields the same value at w as it does at John’s doxastic alternatives to w.

Turning now to copular sentences, Romero assumes that the copula in English is not
always semantically vacuous (as in the case of PRs), but it can denote a special copula of
identity, or specification, which requires that its second argument denote an IC. Thus, a
simple SPs such as The capital of Italy is Rome is analyzed as in (23) below.’

(23) IP
/\
Aw. 1x.[x is cap-of-IT in w] DP-SS VP
AN /N
the capital of Italy iSspEC Rome

(24) [BEseec]]” = Aze Mf<se> . [fAW) = 2]
(25) [ The capital of Italy isserc Rome]]™ = 1 iff 1x. [x is cap-of-IT in w] = Rome

Summing up, three types of sentences have been discussed: PRs (Rome is pretty/the capital
of Italy), SPs (The capital of Italy is Rome) and CQ-sentences (John knows the capital of
Italy). PRs are just-run-of-the-mill predicative clauses with a referential subject, a
predicative object and a semantically vacuous copula. SPs are a special kind of equative
statements, with an IC-denoting subject, a referential object and Romero’s copula of
specification (BEspec). Finally, following Heim (1979) and Romero (2005), CQs denote ICs
and CQ-embedding predicates require a separate lexical entry that selects for ICs. These
assumptions are summarized in (26) below.

SRomero’s analysis of simple SPs is very similar to Montague’s treatment of identity statements like The temper-
ature is ninety. However, while in Montague’s analysis the be of identity equates the value of two ICs at the actu-
al world, the post-copular one being a rigid concept, Romero’s BEspec is asymmetric, requiring only its second ar-
gument to denote an IC. Presumably, Romero’s analysis will have to rely on a third lexical entry for the copula
(aside from BEprep and BEgpec), to account for identity statements such as Cicero is Tully. Perhaps then, a cross-
categorial denotation of Montague’s copula of identity (BEp: Axr.Ay:. y = x) would be a more economical choice,
since it could account for both SPs and true identity statements. However, the resolution of this issue does not
have an impact on the account proposed here. As long as SP-subjects denote non-rigid ICs, the issue of whether
the post-copular DP denotes a constant concept or an individual, and whether we should adopt Romero’s BEsp or
Montague’s BEp does not really matter here.
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(26)
PRs: Xe 1SPRED Y: <e,t>
SPs: X:<s,e> 1SspEC Y:e
CQs: X:e knowscp  Y:<s,e>

4. Recasting Greenberg’s ambiguity

Let’s now return to our original task, which was to explain why a sentence containing an
embedded wh-question such as (27)a is ambiguous while its CQ-counterpart in (27)b is not
ambiguous in the same way.

(27) a. The Dean discovered who our favorite candidate (for the job) is.
b. The Dean discovered our favorite candidate (for the job).

Before providing an account of the contrast between (27)a-b, I’d like to suggest that the
ambiguity of embedded copular questions discussed by Greenberg is an ambiguity of the
specificational/predicational kind and that the PR-variant only is compatible with a
transparent reading of the subject of the copular clause (our favorite candidate). The
scenario below brings out the SP-reading of (27)a.

(28) Scenario 1 (SPECIFICATIONAL)
We are having a job search and our favorite candidate foolthie Pr. Brown. How-
ever, since the issue is not fully set yet, we do not veaimform the Dean yet. Sup-
pose rumors spread and the Dean finds out that our favorite canfdidtte job is
Brown.

(29) a. The Dean discovered who our favorite candidate is (It/#He is Brown).
b. Intended reading (SP): The Dean discovered that our favorite candidate is Brown.

Under the SP-reading, the expression our favorite candidate is obligatorily opaque, in the
sense that the Dean must know that our actual favorite candidate is our favorite candidate.
However, as Heim and Greenberg point out, a sentence like (27)a has an additional reading,
according to which the Dean has simply found out some essential fact about the person
referred to as our favorite candidate (without knowing that he is our favorite candidate). To
bring out this reading, we need a more complex scenario, like the one given in (30) below.

(30) Scenario 2 (PREDICATIONAL-TRANSPARENT)
Our top candidate for the job is Brown. Brown is secrigtdy chief editor of a paper
that has frequently attacked the Dean. The committee mei@ssabout this and
don’t care, but hope that the Dean would not find out about Bresetet identity.
The second job-candidate on the shortlist (Smith) works with Bedwime paper and
knows that he is the editor responsible for the articles sigthe Dean. Suppose
Smith finds out that Brown is the first person on the slhsbriind since he wants the
job terribly, starts scheming against him. So, he arsatgdiave somebody go tell
the Dean that the secret editor of the paper is Browrhisrway, he is certain that
when the Dean would hear that Brown is the top candidathdoprofessorship, he
would refuse to give him the job. Suppose that this has just hapgheddean has
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been informed that Brown is the secret editor, but hedsidis not know anything
about the short-list or the job-candidates.

Given the scenario above, one member of the committee could utter (31)a to another
member, with the intention of expressing what (31)b says.

(31) a. Unfortunately, the Dean found out/discovered who our top candidate is.
b. Intended reading (PR): The Dean found out that Brown is the secret editor.

Under the PR-reading, the DP our favorite candidate can be read transparently (in the sense
that the Dean does not have to know that our favorite candidate is our favorite candidate)
and, in fact, is read transparently in the above scenario.” Notice that CQs cannot have this
reading: none of the sentences in (32) are appropriate in the PR-Transparent scenario.

(32) a. Unfortunately, the Dean discovered/found out our top candidate.
b. Unfortunately, somebody revealed to the Dean our top candidate.
c¢. Unavailable reading (*PR): The Dean discovered that Brown is the secret editor.

(33) Summary of the readings
a. A discovered/found out who B is.
b. SP-reading: A discovered which person is B. It is x.
c. PR-reading: A discovered something crucial about the person B refers to. He is P.

5. The Account

5.1 Outline of the proposal

I propose that the ambiguity of embedded copular questions such as (3)b and (27)a follows
from the fact that these questions contain a copular clause [p DP is t:], which can have a
specificational or a predicational representation, as illustrated in (34) below.

(34) SP ... Al [pour favorite candidate iSsprc t1 ]

DP1:<s,e> DP2:e
PR ... Al [pour favorite candidate isprep ti<s,e> | (via IDENTIFY)
DPl:e DP2:<s, <e,t>>

The SP-structure corresponds to the resolution of the question “Which x is our favorite
candidate?”. Here, who ranges over individuals and the copula is Romero’s BEspec. The PR-
structure corresponds to the resolution of the question “Which identifying property does our
favorite candidate have?”. Here, who ranges over ICs instead of over individuals and the
copula is BEprep. Since BEprep selects for a property-argument, the trace gets shifted into an
identifying property by the type-shifter IDENTIFY, which is just a categorial variant of
Partee’s type shifter IDENT.® Because in the PR-structure, the definite description (our
favorite candidate) is used referentially, this LF is compatible with a transparent reading of

One may be wondering whether a third reading (PR-opaque) exists. As a matter of fact it does, even though
Greenberg and Heim did not talk about it. I will return to this reading in section 5.4.
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the subject of the copular clause (DP1), hence the Dean does not have to know of our actual
favorite candidate that he is our favorite candidate. Finally, following Heim and Romero’s
proposal that CQs are just individual concept-denoting DPs, we expect them to lack the
ambiguity caused by the copula in their full-fledged question counterparts.

Before spelling out the account, let me briefly point out that the syntactic structures I will
employ contain silent pronouns that denote variables ranging over possible worlds (indexed
items of the form w,, w», etc.) and variable abstractors over world variables (indexed items of
the form Aw;, Aw,, etc.). Following Percus (2000), I assume that world pronouns obey strict
locality conditions, i.e. they must be bound by a matrix binder or a closer binder when
available. | also assume that world pronouns are generated as sisters to all lexical predicates
(von Fintel & Heim 2008).’

5.2 Unambiguous CQs

As anticipated, the lack of ambiguity for CQ-sentences follows from the fact that these
sentences are structurally unambiguous. The LF of (27)b would then be (35) below.
Following standard rules of semantic composition, and ignoring the semantic contribution of
the past tense, we arrive at the truth-conditions in (36) below. The formula in (36) expresses
the SP-reading, according to which the Dean now knows which person is our favorite
candidate. Here, | am assuming that the meaning of discovercq is the same as knowcq with
the additional presupposition that the subject did not know the value of the concept at a time
t preceding the utterance time, (for simplicity, time variables are not represented at LF)."

(35) P

/\
)\Wo 1P

/\
The Dean wy VP

/\

discoveredcqwy DP-CQ <s,e> Aw. ix.[fav-candidate(x)(w)]

our favorite candidate

One may be wondering why I did not assume that who in the PR-structure ranges over properties directly.
The reason is that there is independent evidence for allowing who to range over ICs, as shown by the fact that we
can sometimes answer a who-question with an IC-denoting expression, as in (i) below. On the other hand, in or-
der to argue that who can also range over properties, we would have to provide an explanation of why it is not
possible to answer a who-question with a predicate, as in (i)b. However, assuming we find a satisfying answer to
this question, the account can be easily amended.

(1) a. Who will win next election?
b. The candidate with the biggest campaign budget (whoever that will be). (Engdahl 1986)

(i1) a. Who will win next election?
b. #Smart

¢. A smart person.

?  The reason why | am turning now to a system with overt world variable in the syntax is that it provides a

handy way of discussing transparent/opaque ambiguities.
1%Romero’s denotation of knowcq would then be relativized to a temporal parameter as well.
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(36) [The Dean discovered our favorite candidate]| (wo) = 1 iff
Ow’0 Doxj(wo) [1xe [x is fav-candidate in w’] = Lx. [x is fav-candidate in wo]]

(37) [discovercq]] = AWAL M« Axe: [ ['<t] &
2 [knowcel (W) )(N(X)]. [knowee]l (W)(D)()(x)

5.3 Specificational wh-Q

Our hypothesis is that the SP-reading of (27)a, repeated below, derives from an LF in which
the copular clause inside the embedded question has a SP-structure.

(38) a. The Dean discovered who our favorite candidate is.
b. Intended reading (SP): The Dean discovered which person is our favorite candi-
date.

The LF for (38)a is provided in (39) below, only relevant parts included. In this LF, the
copula is Romero’s BEsprc, the DP in subject position denotes an IC and the trace is a bound
variable of type e. Following standard assumptions (Heim & Kratzer 1998), movement of
the wh-pronoun triggers the insertion of a A-binder, which binds the trace at the bottom of
the chain (for simplicity, who does not have semantic content here). Assuming a semantic
analysis of questions a la Groenendijk & Stokhof (1982), the question operator in (40)
applies to the predicate derived by abstraction to yield the question intension in (41).

39)
AW1. AX.. [X = |Z [fav-candidate(w)(z)]]

AW~ N\ AXe. X = 1z, [fav-candidate(w:)(z)]
-
Al / | = |z [fav-candidate(w,)(z)]
our f. candidate e H(W1) = (X1)
Aw. 1z, [fav-candidate(w)(z)]
1SsPECW 1 t
(40) [?27 =AW. AW’. AP <c-.[P(W’) = P(W)] (Groenendijk & Stokhof, 1982)

(41) [Qwrll = Aw. AW'.[Axc[x = 1z [f-candidate(w’)(z)]] = Ax.[X = 1z,[f-candidate(w)(z)]]

The question intension in (41) creates a partition that groups together worlds in which the
individual who is our favorite candidate is the same. Following Groenendijk & Stokhof
again, | assume that the proposition-embedding verb discover, applies to the extension of
Qmnr (a proposition). The resulting truth-conditions are given in (43) below.

(42)  [Qexr]l = [Qur]l(Wo) =
AW'. [Axe [x = Iz[f-candidate(w’)(z)]] = AX. [x = 1z.[f-candidate(w,)(z)]]

(43) [[The Dean discovered who our favorite candidate is]|(wo)= 1 iff
Ow’0 Doxp(wo)([Ax.[x = 1z[f-candidate (W’)(z)]] = Ax.[x = 1z[f-candidate (Wo)(2)]])
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What (43) above expresses is that the individual who is our favorite candidate in the actual
world and the individual who is our favorite candidate in the Dean’s belief worlds are one
and the same individual. Hence, the Dean knows that Brown is our favorite candidate (the
meaning component having to do with the Dean’s discovery of the fact is encoded as a
presupposition in the lexical entry of discover)."" As the reader can see, the meaning just
derived is equivalent to the meaning of the CQ-sentence.

5.4 Predicational wh-Qs

Let’s turn now to the PR-reading of (27)a, repeated below. Our hypothesis is that the reading
paraphrased in (44)b derives from an LF in which the copular clause inside the embedded
question has a PR-structure and the subject of the clause is interpreted transparently.

(44) a. The Dean discovered who our favorite candidate is.
b. Intended reading (PR): The Dean discovered something crucial about the person
referred to as “our favorite candidate” (i.e. that he is the secret editor).

The LF for (44)a is provided in (45) below, only relevant parts included. In this LF, the
copula is the intensional BEprgp in (46), the DP in subject position is referential and the trace
is a bound variable of type <s,e>. Since BEprgp needs to combine with a property, the trace
must be shifted into a property of individuals via IDENTIFY ((46)). Like before, movement
of the wh-pronoun triggers the insertion of a A-binder, which binds the trace at the bottom of
the chain. The PR-structure has some crucial consequences with respect to the indexing of
the world variables. Following Percus (2000), I assume that only the world variable selected
by the verb must be bound by the most local binder (Generalization X), while the world
variable in the DP subject (our favorite candidate) could be bound either locally, or by a
higher binder. Because of these two possible co-indexations, an application of the (categorial
variant of) Groenendijk & Stokhof’s question operator in (48) will yield two possible
question intensions, as shown in (49).

(45)

Awi. M e. [f(w1) = 1X. [fav-candidate(wi,)(x)]]

Awl Moe. [f(w1) = 1X. [fav-candidate(w,0)(X)]]

Al fi(w1) = Ix. [fav-candidate(w1,0)(z)]

our fav. candidate wy
(X.. [f.candidate(w1)(X)]

iSprepW 1

Ax. fi(w)) = ()
Aw. Ax. fi(wl) = (x)

IDENTIFY fi <

" Here too, I assume that proposition-embedding discover is just like know with the additional presupposition

that the attitude holder did not know the proposition expressed by Qexr at a time t preceding the utterance time.
For simplicity, reference to the time variables is left implicit in the formulae.
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(46) [BEpren]] = AW. AP« <co>. P(W)

(47) [IDENTIFY] = Afse. AW. AXe. f(w) =X

(48) [7] =AwW. AW’ AP<s<ieeo=. [P(W*) = P(W)]

(49) [Qwr]l = AWAW’. [AMfse [f(W’) = Lx. [our-favorite-candidate(w/w’)(x)] =
Moo [f(W) = 1x. [our-favorite-candidate(w)(x)]]]

Depending on the choice of the Aw-binder, two question extensions are possible. Choosing
the most local binder yields the question extension in (50), which I will call PR-opaque:

(50) Qexm1 (PR-opaque)

[Qexti]] = AW’. [AMe [f(W’) = Lx. [our-favorite-candidate(w’)(x)] =
Mo [f(Wo) = 1x. [our-favorite-candidate(wo)(x)]]]

Intuitively, Qexri picks out the set of worlds in which the individual who is our favorite
candidate in those worlds fits exactly the same descriptions that he fits in the actual world
(“descriptions” is just an intuitive way of referring to ICs). To illustrate the kind of partition
induced by Qexri, consider the toy model in (51), consisting of three concepts/descriptions
and four possible worlds, w, being the actual world.

(51) f1: our favorite candidate f2: the mean editor f3: the Dean’s nephew
w0 b w0 b w0 ¢
wl b wl b wl b
w2 b w2 b w2 a
w3 a w3 a w3 ¢

Given the circumstances described in (51), Qexri picks out the set of worlds {w0, w2, w3}.
wl is out because the individual who is our favorite candidate in this world (b) fits a
description he does not actually fit in w0 (i.e. he is also the Dean’s nephew), w2 is in
because our favorite candidate in this world (b) fits all and only the descriptions he actually
fits in w0; finally, w3 is also in because the individual who is our favorite candidate in this
world (c) fits all and only the descriptions that our actual favorite candidate fits in w0. Thus,
as the truth-conditions in (52) below show, (44)a would be true in our toy model iff the set of
worlds consisting of the Dean’s doxastic alternatives to w0 is a subset of {w0, w2, w3}.
Notice, that these truth-conditions do not produce the reading that we were after, instead they
yield another possible PR-reading that we hadn’t noticed before. According to (52), our
sentence is predicted to be true if, for example, the Dean found out that our favorite
candidate (whoever that is) is the mean editor (whoever that is).

(52) [The Dean discovered who our favorite candidate is]|(wo) = 1 iff
Ow’0 Doxp(wo)(Af<se- [f(W”) = 1x. [our-favorite-candidate(w’)(x)] =
Moo [f(Wo) = Ix. [our-favorite-candidate(wo)(x)]])

(53) Reading with Qexr1 (PR-opaque): The Dean discovered that our favorite
candidate and the mean editor are the same person, but he does not know which
person.

The other question extension obtains by co-indexing the world variable inside the DP-subject
with the top-most binder, I will call this question extension PR-transparent:
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(54)  Qexr2(PR-transparent)

[Qexr2]l = AW’. [Afse- [f(W”) = Lx. [our-favorite-candidate(wo)(x)] =
Ao [f(Wo) = Lx. [our-favorite-candidate(wo)(x)]]]

Intuitively, Qexr. picks out the set of worlds in which the set of descriptions that our actual
favorite candidate fits in those worlds are exactly the same that he fits in w0. Assuming the
toy model from before, it is easy to see that Qgxr: picks out a different the set of worlds,
namely the set {w0, w2}. Indeed, this time, we are only looking at our actual favorite
candidate (Brown = b) and collect those worlds in which Brown fits exactly the same
descriptions he fits in w0. So, w1 is out because, in this world, Brown is also the Dean’s
nephew (a description he doesn’t actually fit), w2 is in because Brown fits exactly the same
descriptions he fits in w0, whereas w3 is out because Brown does not even exist in this
world. Now, if the set of worlds consisting of the Dean’s doxastic alternatives to w0 is a
subset of {w0, w2}, i.e. if he believes the proposition expressed by Qexr, the sentence
should be true. According to our hypothesis, this should give us the PR- reading that we were
after. Is that so? Not quite. Take a look at the predicted truth-conditions in (55) below:

(55) [[The Dean discovered who our favorite candidate is]|(wo) = 1 iff
Ow’0 Doxp(wo)(Af<se- [f (W) = Lx. [our-favorite-candidate(wo)(x)] =
Moo [f(Wo) = Lx. [our-favorite-candidate(wo)(x)]])

According to the truth-conditions in (55), (44)a is true iff the Dean found out that Brown
(our actual favorite candidate) has all the descriptions he actually has, including the
description of being our favorite candidate! This is clearly not the reading paraphrased in
(44)b. The reading we want to predict, instead, is a reading according to which the Dean
found out about Brown that he fits a description he actually fits. Which one? The one that the
Dean was not supposed to find out (in our PR-scenario, the description “the mean editor”™).

It seems to me that the problem we found is more general and may not turn out to be a
problem just for this particular analysis. Consider the following scenario:

(56)  John and Mary recently split up and are avoiding each other. Suppose I know this,
but I nevertheless, decide to invite them both to my party. Now, suppose that the
following dialogue takes place between my friend A and me.

A: John said he is not coming to your party.
Me: Why?
A: Cause he found out who is coming.

It is clear that for the sentence he found out who is coming (to the party) to be true in this
context, John does not need to know of all the people who are coming to my party that they
are coming, which is what (57) would require. Instead, what A’s sentence conveys is that
John found out that Mary is coming.

(57) [John found out who is coming to the party]](wo)= 1 iff
Ow’0 Dox; (wo)(Ax.[coming-to-party(w’)(x)]] = Ax.[coming-to-party (Wo)(x)])
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Now the question to ask is the following. In order to capture the PR-transparent reading in
(44)b, would it be possible to restrict the domain of ICs to include just the relevant concept
(the mean editor) in the same way that, in the party scenario, we restrict the domain of
salient individuals to contain just Mary? If one can do that, then the truth-conditions in (55)
correctly characterize the PR-transparent reading paraphrased in (44)b.

To wrap up, I proposed to derive the ambiguity of embedded copular questions discussed
by Heim (1979) and Greenberg (1977) from the independently motivated ambiguity of
copular clauses, which can have either a specificational or a predicational interpretation.
Under the view adopted here, PRs and SPs project different structures with different binding
possibilities for the world variables at LF. In particular, it follows from the analysis that the
PR-structure only is compatible with a transparent reading of the subject of the copular
clause (our favorite candidate). Whereas, assuming that both SP-subjects and CQs denote
ICs, a (completely) transparent interpretation of these DPs is ruled out.

6. Conclusions

In this paper, I proposed an account for a truth-conditional contrast between CQs and their
full-fledged question counterparts, known as Greenberg’s observation. Greenberg (1977)
points out that a sentence containing a copular question, such as John discovered who the
murderer of Smith is, has a reading which is absent from its CQ counterpart John discovered
the murderer of Smith: while the CQ-sentence can only mean that John found out the identity
of the murderer of Smith, the sentence with the embedded question can also mean that John
discovered something crucial about the person the speaker refers to as the murderer of Smith.
My proposal is that the ambiguity of embedded questions of the type who DP is derives from
the fact that the copular clause [» DP is t,] can have either a specificational or a predicational
representation and that only the predicational variant is compatible with a transparent
reading of the subject. On the other hand, following Heim (1979) and Romero (2005)’s
proposals that CQs are just individual concept-denoting DPs, the analysis predicts them to
lack the ambiguity caused by the copular clause in their full-fledged counterparts.
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Abstract

This paper examines the English additive particle more (more.), in both its 'nominal'
and 'verbal' uses (as in / read 3 more books and I ran 3 kilometers more, respectively). It
makes a number of novel observations, showing that 'nominal' more.s, obeys
constraints in both the nominal and the verbal domains and suggests that this particle
denotes a derived additive measure function on eventualities, using a homomorphism
form eventualities to their individual participants. The analysis can account for a
number of distributional and interpretational constraints on nominal more.... The paper
further shows how the analysis can be extended to verbal more... and proposes that it
denotes an additive measure function too, which can be either derived, using a
homomorphism (measuring the run time, or path of eventualities), or non-derived,
(measuring the cardinality of eventualities directly). The analysis can account for a
number of aspectual constraints on verbal morequ.

1 Introduction

The English particle more is usually discussed in the semantic literature with respect to its
comparative meaning as in (1), with adjectives, or as in (2), with NPs:

(1) Mary is more intelligent than John (see e.g. Kennedy 1999, 2005)
(2) Mary bought more books than John (see Hackl 2001)

But more has another, additive, use.' For example, when Charles Dickens' hero Oliver Twist
says "Please sir, I want some more", he uses the additive, and not the comparative reading of
more. l.e. he does not ask to get now more gruel than he got before, but rather to get some
gruel now, in addition to what he got before. The difference between these readings can be
seen clearly when we consider a sentence like (3), which is ambiguous between the
comparative reading (today John interviewed more than 3 students (e.g. 4)), and an additive
reading (today John interviewed additional students (perhaps only 1, or 2):

1 Cf.Thomas 2009A and 2009B, who also analyzes this use of more, and calls it 'incremental'.

Mart
Proceedings of Sinn und Bedeutung 14



! "asn &S8O &

Yesterday John interviewed three students. Today he interviewed more (students)

Other languages use a distinct lexical item for the additive reading. This is the case, for
example, in French, Italian and Chinese (see Tovena & Donazzan 2008), German (see
Umbach 2008) and Modern Hebrew (see Greenberg 2009C), In this paper, though, I
concentrate on the additive use of the English more (more... henceforth).

In section 2 of this paper I examine some novel observations concerning the distribution
and interpretation of more.q.; and show that, despite its apparent 'nominal' nature, this particle
obey constraints in both the nominal and verbal domains. In section 3 I present an analysis of
the data, suggesting that nominal more..s denotes a derived additive measure function on
eventualities (following ideas in Krifka (1989, 1998), Moltmann (2004), Nakanishi (2007)).
That is, it expresses indirect measurement of the development and growth of the sum of
eventualities (in the assertion and presupposition), by measuring the sum of individuals
participating in these eventualities (using a homomorphism from events to individuals). In
section 4 I examine how the analysis accounts for the observations in section 1. Section 5
extends the analysis to verbal more., as in John slept some more and proposes that it
denotes an additive measure function too, which can be either derived, using a
homomorphism (measuring the run time, or path of eventualities), or non-derived,
(measuring the cardinality of eventualities directly). Finally, section 6 summarizes the main
claims made in the paper and examines several directions for further research.

1 Some novel observations

Consider (3), repeated here as (4), focusing on the additive reading:
4) (Yesterday John spoke with 3 students). Today he spoke with more (students)

Intuitively this sentence involves an assertion and a presupposition. It asserts that John
spoke with some students today, and presupposes that there is another occasion where John
interviewed students. This latter implication indeed survives under, e.g. questions and
negations, as in (5):

(5) a. Did John speak with more students today?
b. It is not true that John spoke with more students today.

Notice that we get very similar assertion and presupposition with the much more well-
studied additive particle too, as in (6):

(6) (Yesterday John interviewed three students). Today he interviewed students too.

But the rest of the observations I will examine now are only true of more... Among other
things, unlike f00, nominal more,. has a double nature, as both 'nominal' and 'verbal'. Thus,
on the one hand, it seems indeed to be nominal, as it is associated with a nominal predicate
(e.g. students in (4)). Moreover, it obeys three constraints in the nominal domain: First, the
nominal predicate in the assertion should be present in the presupposition as well. For
example, in the context of (7a), (7b) sounds infelicitous on the additive reading, and has a
salient comparative reading (where I bought more than three carrots):
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@) a. I bought 3 apples this morning.
b. Later on I bought more carrots.

Notice that this constraint holds even if we do not explicitly mention the nominal
predicate before. For example, a strong implication of (8) is that John is a teacher:

() Mary spoke with John. Tomorrow she will speak with some more teachers

Unlike moreqa, too is not subject to this constraint. For example, (9b) is perfectly
felicitous in the context of (9a), and (10) does not implicate that John is a teacher:

9) a. I bought three apples this morning.
b. Later on I bought carrots too.

(10) Mary spoke with John. Tomorrow she will speak with teachers too

The second mominal' constraint on nominal more.q. is that the individuals in the denotation
of the nominal predicate in the assertion and presupposition should be different. For
example, (11) implies that John and Mary spoke with different students. Again, we do not
find this implication with foo. For example, in (12), some, or even all students that Mary
spoke with can be the same students John spoke with:

(11)  Yesterday John spoke with 4 students. Today Mary spoke with 4 more students
(12)  Yesterday John spoke with 4 students. Today Mary spoke with 4 students too

Finally, nominal more... can be modified by numerals or by other measure phrases (2
liters, 2 kilos), as in (13), respectively, but not by measure phrases like /2 carat, 10 degrees,
as in (14):

(13) a. John drank 2 liters of water, and then one liter more.
b. I've already bought 3 kilos of potatoes. I will buy 2 kilos more later on.
(14) a Yesterday John bought 10 carat gold. #Today he bought 12 carat more

b. 30 degree Celsius water was spilled on the carpet. #10 degree Celsius more
was spilled on the bed

Despite this 'nominal' nature of more.., however, it is also subject to three constraints in
the verbal domain (the domain of eventualities). First, the eventuality in the presupposition
should not occur later than the one in the assertion. For example, unlike (4), repeated here,
which is ambiguous between the comparative and the additive readings, the minimally
contrasting (15) has a comparative reading only. In contrast, foo is not subject to this
constraint, as can be seen from the felicity of (16):

4) (Yesterday John interviewed three students). Today he interviewed more (students)
(comparative / additive)

(15)  Today John interviewed three students. Yesterday he interviewed more (students).
(comparative / # additive)

(16)  Today John interviewed three students. Yesterday he interviewed students too.

Notice that the presupposed eventuality with more... need not be temporally prior to the
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asserted one: It can also hold at the same time, e.g. unlike (4), (17) is felicitous under the
additive reading:

(17)  This morning Danny interviewed 3 students in his office. At the same time Susan
interviewed more students in the library (comparative / additive)

It seems, then, that more.q requires that there is some eventuality, which is not later than
the asserted eventuality, and which involves different members of the same nominal
predicates.

Second, unlike the nominal predicates, the verbal predicates in the assertion and
presupposition of more..s can differ. But this can only happen if these predicates can be
characterized by a common, 'superset' verb (see also Tovena & Donazzan (2008) for a
similar observation). E.g. consider the contrast between (18) and (19):

(18) a. John baked 3 cakes for the party. Mary will buy one more (‘prepare cakes')
b. Today I found 4 coins. I received 2 more from my father. ('got coins')

(19) a John baked 3 cakes for the party. #Mary will eat one more
b. I found 4 coins on the ground. #Then I lost 2 more

Thomas 2009A attempts to explain this constraint by analyzing more.. as focus sensitive,
and by assuming that the verbal predicates the presupposition of more... should be a member
of the set of contextually relevant alternatives which constitute the focus semantic value of
the verbal predicate in the assertion. This suggestion, however, does not seem to work for at
least two reasons. First, it predicts that the focused element in the sentence is the verbal
predicate. Although we can get such a focus pattern when we intend to express contrast, in
the more usual case we get a different focus pattern where more.q itself is stressed, together
with various other elements in the sentence (but not the verbal predicate), which get a (rise-)
fall-rise intonation, i.e. a 'topic-focus'-like intonation:>

(20)  a. John spoke with 3 students [Sara]rr interviewed some [more]r
b. Today I spoke with 3 students. [Tomorrow]r I will interview some [more]r
c. Inthe box there are 10 cookies. [In the oven]rr there are 4 [more]r

In addition, even if the non-stressed verbal predicates are considered focused, thus
triggering a set of alternatives, this cannot explain the infelicity in (19). This is because the
constraints on more,q, are much stricter than what we usually find with focused predicates. In
the latter case the alternatives in the focus semantic value are only required to belong to a
contextually relevant set, and not necessarily to be subsumed under a 'superset' predicates.
Thus, lost and found, or bake cakes and eat cakes, for example, can be easily considered

! This makes the focus pattern of sentences with nominal additivity similar to that of sentences with involving
contrastive topics, e.g. with foo as in (i) (see e.g. Krifka 1999)

>i) a. Today Danny bought books. [Tomorrow ]t he will buy books [to0]r.

b. Today Danny bought books. [Mary]rr will buy books [too]r.

Notice, however, that Umbach 2008 claims that German correlate of more.q, noch, can come with another focus
pattern: where noch is not focused, and the nominal predicate in the assertion is focused, and differs from the one
in the presupposition , unlike what seen in (7) and (8) above. In English such a focus pattern seems possible as
well:

(i1) "Danny spoke with a few teachers. [Laer on]r he spoke with some more [students]s"
Further research should examine how the analysis proposed below for moreadd can be applied to both focus
patterns.
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members of the same focus semantic value. Indeed, such predicates can naturally appear in
the assertion and presupposition of real focus sensitive particles, like only as in (21):

(21) a John baked the cakes. I only ate them
b. John finds money. I only lose money

The contrast on the variability of the verbal predicates with more.q then, cannot be
derived from its focus sensitivity. Instead I propose that it results from the fact that the
operation of nominal more.q. is not only to add or sum individuals (e.g. the students spoken
to in (4)), but also to add and sum the eventualities in the assertion and presupposition. In the
case of e.g. (18a) and (18b), the eventualities can be summed, although they are in the
denotation of two different verbal predicates, since they can be also thought of as being in
the denotation of a single ('superset') verbal predicate (e.g. 'prepare cake' and 'got coins',
respectively). But when no such common predicate can be found, (as in (19a) and (19b)), the
presupposed and asserted eventualities cannot be summed, and we get infelicity.

Finally, notice that sentences like (22a) and (22b) are infelicitous on the additive reading,
although the verbal predicates in the assertion and the presuppositions are the same:

(22) a. I have many friends who are busy writing papers. John has written5 papers.
Mary has written more (papers) (comparative / # additive)
b. I baked 3 cakes for my son's birthday party. A woman I know in New Yorked

baked more (cakes) for her son's birthday party (comparative / # additive)

In contrast, minimally contrasting sentences with foo are perfectly felicitous:

(23) a I have many friends who are busy writing papers. John has written 5 papers.
Mary has written papers too
b. I baked three cakes for my son's birthday party. A woman I know in New

York baked cakes for her son's party too

Why is more.q infelicitous in (22)? It seems that the presupposed and asserted
eventualities particle cannot be too 'unrelated'. In particular, they need to be summed
together not only to yield a plural eventuality, but also to one which can be intuitively
considered 'more developed'. This does not seem to happen in (22a,b): Two eventualities of
writing papers by two unrelated individuals, or baking cakes by different people, in different
places, for different parties, are not perceived as leading to some more developed
eventualities, only to plural ones with more participants (more papers, more cakes). Indeed,
in the following contexts, where the summed eventuality can be considered 'more developed'
the additive reading is much better:

(24) a. (Context: John and Mary work in the same research project, and they are
supposed to write the annual report. John has written 5 papers. Mary has
written more (papers) ( additive reading possible)

b. (Context: Some rich man suggests donating a certain sum of money for poor
children for every birthday cake baked in the world) I baked three cakes for
my son's birthday party. A woman [ know in New York will bake more
(cakes) for her son's party (additive reading possible)

To summarize, we observed that the additivity expressed by more.. differs from that of
too. More importantly, we saw that nominal more..s has a double nature: it is subjects to
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constraints in both the nominal and the verbal domains, and it seems to express summing of
both individuals and eventualities in the assertion and presupposition. In addition to capture
each of the constraints above, then, the main challenge we are facing is to find a way to
capture this double nature.

2 An analysis in terms of a derived measure function on
eventualities

I suggest that through the addition and growth of the nominal set (the set of individuals)
nominal more..s expresses addition, development and growth in the domain of eventualities.
More precisely, it denotes a derived additive measure function on eventualities (for a similar
measurement-based analysis of more.., see Thomas (2009A) and (2009B)).

Let me start with some background terminology. First, following Schwarzschild (2002)
and Nakanishi (2007) I take a measure function (L) to be a nonevent measurement scheme,
like p:cardinality, W: spatial length, J:volume, etc. Such a function is used, for example, in
Nakanishi's 2007 interpretation of (25) in (26) (with p:spatial length):

(25)  Two meters of rope
(26)  Axe. rope(x) O (x) = 2 meters (M:spatial length)

An additive or a monotonic measure function (to use Krifka's (1998) and Schwarzschild's
(2002), respectively) is such that if f(x)=d, and f(y)=d. then f(x+y)= d,+d,. Nonadditive (or
nonmonotonic) measure functions are those where this condition does not hold. Intuitively,
nominal more.s has an additive component, e.g. (27a) says that the cardinality of the
cookies that John ate is altogether 4+3=7, and (27b) says that the weight of the potatoes that
John bought is altogether 5 kilos:

27) a. John ate 4 cookies in the morning, and 3 more in the afternoon
b. John bought 3 kilos of potatoes in the morning, and 2 more in the afternoon

This additivity component, however, is not enough to capture the fact observed above,
that more.s is subject to constraints in the eventuality domain, and seems to sum
eventualities as well. To capture that we look at the notion of measure functions (1)
(Krifka 1998, Nakanishi 2007), namely those functions which indirectly measure elements in
a certain domain by measuring elements in another domain, homomorphically related to the
first domain. Such functions are expressed, for example, by adverbial measure phrases as in
(28) and (29):

(28)  John walked two meters.
(29)  John walked for 10 minutes

Krifka (1989, 1998) claims that such expressions do not measure the events directly. This
is because events themselves do not have spatial or temporal length, only their spatial paths
and run times do. To get from events to run time or from events to paths. We use a
homomorphism, h. Thus, derived measure functions - U’ — indirectly measure events by

measuring the range of a homomorphism on events : y(#(e)). For example, in (28) and (29)
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the measure functions measure the ranges of the homomorphisms from events to their spatial
path and their run time, respectively.

Nakanishi (2007), claims that derived measure functions are also relevant for the
interpretation of split measure phrases in Japanese, which measure individuals, but are
subject to constraints in the domain of eventualities (similarly to what observed with the
nominal more.s). Hence, such measure phrases also involve derived measure functions:
They indirectly measure eventualities, by measuring the range of a homomorphism from
events to their individual participants. E.g. the interpretation of the Japanese split measure
construction in (30) would be (31):

(30)  Gakusei-ga ie-ni san-nin kaet-ta (koto)
student-NOM home-to three-CL go-PAST
"Three students went home"

(31) [EX[*boy(x) OAg(e)=x O *went home (e) [ n(h(e))=2 individuals]
"There is a (plural) walking home eventuality, whose agent is boys, and the
cardinality of the individuals participating in this eventuality is 3 individuals".

I will now integrate the idea of an additive measure function, and a derived measure
function, and suggest that nominal more.s involves a DERIVED ADDITIVE measure
function. More specifically, following ideas about the syntax and semantic type of nonovert
measure functions in Schwarzschild (2002) and Nakanishi (2007), I propose that nominal
moreqqa 1S an overt lexicalization of a derived additive measure function (' which first
combines with a degree phrase, type d (e.g. 3 or 3 kilos), then with a nominal predicate, type
<e,t> (e.g. boys /potatoes), and then with a verbal relation (type <e, <v,t>>>, where v is the
type of eventualities). Hence the type of nominal more. is <d,< <<e,t>, <<e,<v,t>>,
<v,t>>>>>, and its denotation is as in (32):

(32)  Nominal morewq Ad:. AQuco AP e Aer. [Tk [Q(x) OP(x)(e1) O p(h(en) = di O
e, P, dg. A% [Pz(V) (ez) 0Qy) O U(h(ezn = dz Dt(ez) < T(eﬂ O Dei. P;z *P3 (z)
(e3) Oes=e + e 0Q(z) Oz=x+y Ou(h(es)) = di+ do [T €3 >geveloped €2] ]

In (32) is a homomorphism from eventualities to individuals, the asserted eventuality is
e, and there are two presuppositions (underlined): the first concerns the presupposed
eventuality, e,, and the second concerns the sum of e; and e (e; + ¢,), i.e. ;. To illustrate how
this definition works, consider the compositional derivation of (33), in (34) (to simplify the
derivation I add the presupposition at the beginning and the end of the derivation only):

(33) 4 children sang. 3 more children danced.
(34)  Derivation of Three more.. boys danced:
- 3 individuals
<d < <<et>, <<en>>, <yos>> = AL AQ<e e APj<c<vesAery. [[K [Q(x) OPi(x)(er) O
H(h(er)) =d O0es, Py, do, vy [Pa(y) (e2) OOQ(y) Ou(h(ey)) =d, O1(er) < 1(ey) Ues,
Psz *Ps(z) (es) Oes=e + e, 0Q(z) Oz=x+y Ou(h(e:)) = dit dr [ €3 >developed €2] |
<cse >, <<e, v, <> = AQee s APrccwves Al [[X [Q(x) OPi(x)(er) Op(h(er)) =

3 individuals]]

— APiccavpsAen. [[X [*boy (x) OP(x)(e1) Ou(h(e))) =3
individuals]]
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- — Ae. dance(e) JAgent (e) = x
> — Ax.Ae. dance(e) [JAgent (e) = x (by predicate formation (Rothstein
2001))
- Aew. [k [*boy (x) Odance(e;) OAgent (e;) =x O
p(h(er)) = 3 individuals]]
— [ki[k [student(x) [dance(e;) JAgent (e;) =x Ou(h(e)) =
3 individuals O ey, Po, do. v [Pa(y) (€2) O *boy(y) Ou(h(e)) =d, Ot(e;) < 1(ey) OO

e, P3z *P3(z) (e3) Oes =€, + e, [*boy(z) Hz=x+y [I(h(es))= 3 individuals + d, [T

ﬁdeveloped ez] ]

In prose: (34) asserts that there is a dancing eventuality, e;, whose agent is a plural
individual boy, and the cardinality of this agent of e, is 3 individuals. It has the following two
presuppositions: (A) There is an eventuality e, in the denotation of a verbal predicate P, (not
necessarily 'dancing'), whose run time is prior or equal to that of e, and it has a plural
individual boy as an agent The cardinality of this e, event is some degree d,, i.e. some
number of individuals. (B) There is an eventuality es, which is the sum of e, and e, in the
denotation of a verbal predicate P; (e.g. perform), the agent of e; is the sum of the agents of
e; and e, in the denotation of boy. The cardinality of the agent of e; is the sum of the
cardinality of the agent of e, plus the cardinality of the agent of e,, i.e. 2 individuals+d,. And
e; is more developed than e..

A direction for defining the last component (€3 >ueveioped €2) 1S based on the observation that
the distinction between felicitous and infelicitous sentences with more.w, as in (22) vs. (24)
correlates with the possibility to paraphrase these sentences using a 'comparative correlative'
(or 'conditional comparative') construction. In the infelicitous (22a,b) above, such
paraphrases cannot be naturally made. In contrast, in the contexts in (24) these sentences can
be paraphrased with comparative correlatives like (35) and (36):

(35)  The more papers are written (for the research project), the more funding we
get / the better the Dean thinks of the projects, etc.

(36)  The more cakes are baked, the more money we have for poor children.

Based on Beck's (1997) modalized approach to conditional comparatives, we take an
event e to be more developed than ' if (a) the number of participants of e in wy is higher than
the number of participants in ¢', and (b) this higher number of participants leads to, or
correlates with a change on a scale measuring another event or entity. More precisely, the
following characterization of 'a more developed' eventuality is suggested:*

(37) Anevent e is 'more developed' than an event €' ( € >geveloped €') , 1ff
In wy e has a higher number of participants than €', and in all accessible worlds w',
and w", if the number of participants of e; in w' is higher than the number of
participants of e; in w", then there is another measure function, [', measuring another
entity (eventuality or individual) x, such that p'(x) in w' > p(x) in w"

*  This is in contrast to the characterization given in Greenberg (2009B), in terms of the 'stage-of' relation.
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3 Some Consequences of the analysis

The analysis of nominal more.. above can directly account for some of the observations
made in section 1, including the invariability of the nominal predicate in the assertion and
presupposition (Q in (32)), the potential variability of the verbal predicates (P, and P, in
(32)), the temporal constraint on the asserted and presupposed eventualities (T(e2) < T(e1)),
and the 'more developed' constraint on the summed eventuality (written as €3 >geveloped €2)-

In addition, the analysis can more indirectly account for other observations. First, we can
now explain the contrast in measure phrases compatible with more.q, illustrated again in
(38):

(38) a 3 Liters of water spilled on the carpet. 2 liters more was spilled on the bed.
b. 30 degree Celsius water was spilled on the carpet. #10 degree Celsius more
was spilled on the bed

The distinction between measure phrases like 3 kilos / 3 liters as opposed to 12 carat / 10
degrees Celsius has already been shown to play a role in the felicity of pseudo-partitive
constructions (Krifka 1989, 1998 Schwartzschild 2002), as in (39):

(39) a 3 liters of water / 3 kilos of potatos
b. #30 degree Celsius of water / # 12 carat of gold

According to Krifka (1989, 1998) 3 liters is an additive measure phrase, whereas 20
degree Celsius is not additive: 3 liters of water + 2 liters of water = 5 liters of water, but 20
degree water + 10 degree water # 30 degree water. Given this distinction we can attribute
the infelicity of (39b) to the fact that the additivity requirement in the presupposition of
moreqa (U(h(es)) = di+ dz) cannot be not met with nonadditive measure phrases.

A second consequence of the definition above concerns the observation above, that an
implication of a sentence like (40) is that Mary spoke with different students:

(40)  Yesterday John spoke with 4 students. Today Mary spoke with 3 more students

This implication follows from the additivity component too. Kritka (1998) and Moltmann
(2004) already took nonoverlap as a precondition on additivity. In our case, for example, if
even one of the students that Mary spoke with was also a student that John spoke with, then
the number of students participating in e; is not 4+3=7. l.e. the additivity presupposition
fails.

Finally, the claim that more.. always denotes a (derived and additive) measure function,
and combines with a degree phrase seems problematic when we consider sentences like (41),
where there is no measure phrase, and we don't know anything about the precise degree
measuring the number of individuals participating in the interviewing eventuality:

(41)  Yesterday John interviewed some students. Today he interviewed (some) more

I suggest that in such cases the degree argument that more... combines with is bound by
existential closure, or by some. That is, (41) asserts that there is an eventuality, ¢, where John
spoke with a certain, d, number of students, and presupposes (roughly) that there is another
eventuality, e;, involving a certain, d,, number of students, and that the number of students
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involved in the summed (and more developed) eventuality e; is the sum of d; and d..

The general lesson to learn from such cases is that the goal of nominal more.. is to
indicate that the development of the summed eventuality depends on the sum of degrees
measuring the participants in its subevents. Crucially, this goal is achieved even if we do not
know what the actual summed degree is, i.e. even if we do not know what the exact value of
the additive measure function is. The main thing is the dependency on the sum of degrees.

4 Extending the analysis to verbal

Above we analyzed nominal more.u as denoting a derived additive measure function on
eventualities. We now want to try and extend this analysis to cases of verbal more.wu, as in
(42a-b):

(42) a. John ran 2 miles in the morning. In the afternoon he ran some more.
b. Mary slept 20 minutes in the morning. In the afternoon she slept some more

Notice that in (42) the meaning of more is indeed additive, and not comparative: For
example, the second sentence in (42a) is perfectly felicitous if in the afternoon John ran less
than 2 miles.

As with nominal more.q, here too we seem to have an assertion and a presupposition, and
here too, I propose, the use of more..; indicates measurement of the sum of presupposed and
asserted eventualities, which obeys very similar constraints to the ones found with nominal
moreqqq. First, as with nominal more.q., the presupposed eventuality should not be temporally
later than the asserted one, as can be seen from the infelicity of (43):

(43)  # John worked on his paper today. Yesterday he worked on it some more

Second, here too the verbal predicates in the assertion and presupposition can differ, as
long as they can be subsumed under a single 'superset' predicate:

(44) a. Mary ran for a little while. Then she walked some more (‘progressed')
b. # Mary ran for a little while. Then she slept some more.

Third, here too the asserted and presupposed eventualities should be summed into an
eventuality which can be reasonably perceived as 'more developed' than its subevents.
Consider (45)-(47):

(45)  In the morning Mary slept a bit. In the evening she slept some more
(46)  #In the morning Mary slept a bit. In the evening Sara slept a bit more
(47)  Mary ran for 10 minutes. Then Sara ran some more.

(45) is fine, since intuitively summing Mary's two sleeping eventualities leads to an
eventuality which can be considered more developed. For example, we can say that the
longer Mary sleeps, the better she feels later on. On the other hand, (46), which differs from
(45) only in that the agents of the presupposed and asserted eventualities are not the same, is
infelicitous. This is presumably due to the fact that summing Mary's and Sara's sleeping
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eventualities, and their running times, only leads to a plural sleeping eventuality, which
cannot be considered more developed, from any reasonable perspective. Finally, (47) is
again felicitous, although we have two different agents. This is presumably since the
summed eventuality can be reasonably considered again more developed. For example, we
can imagine a situation, during a relay race, where summing Mary's and Sara's running times
and comparing these with the running times of another group can make Mary's and Sara's
group win. In contrast, in a context where Mary and Sara do not know each other and run in
two distinct, unrelated settings so their summed running eventuality cannot be reasonably
considered 'more developed', the sentence becomes infelicitous, like (46).

Just like nominal more.qq, then, I will assume that verbal more... denotes an operation
which measures a sum of two eventualities, in the assertion and presupposition, and that this
summed eventuality should be also 'more developed' than its subevents. However whereas
with nominal more.. the summed eventuality is indirectly measured by measuring the sum
of individuals (in the denotation of the nominal predicate) participating in it, in (42a) this is
done by measuring the spatial length of the spatial path of the summed running eventuality,
and in (42b) this is done by measuring the temporal length of the run time of the summed
sleeping eventuality. In addition, verbal more.. can also directly measure the cardinality of
the summed eventuality, and hence denote a non-derived measure function, without using
any homomorphism, as in (48):*

(48)  In the morning John ran 3 times. In the afternoon he ran twice more

We can now give the denotation of verbal moreas. Unlike nominal more.., which has to
combine with a nominal, <e,t> type, verbal more.. (+ the degree phrase) directly combines
with the verbal predicate, type <v,t>. Hence its type is <d, <<v,t>, <v,t>>>, and its
denotation is as in (49):

(49)  Verbal : Adi. AP Aery. [Pi(er) Op(er) = d d0e,, Po, do [Pa(er) O (er)
=d, O1(ex) < 1(e;) T €3, P3 *Ps (e3) Oes = €1+ € [l €3 >gevetoped €2 L H(€3) = dit do] T°
(Where [ can be a derived measure function, i.e. [' (U(h(e)), or a non-derived
function)

To illustrate how this definition works consider the derivation of (50) in (51):
(50)  John ran 3 kilometers more

(51) - 3 kilometers
<, <evpo s> = A1 AP Aer. [Pi(er)) Ou(h(e))) =di00e; Py, dr [Pa(er) [
uh(e)) =d, Ot(ey)) < T(ey) O 0es, Ps *Ps (e3) Hes = e + € €3 >geveloned €2 L1 U(h(E3))
=ditdy] ]

— APioe.Aey. [Pi(er) Ospatial length (spatial path (e;)) =3
kilometers]

2 Cf. Nakanishi's (2004) analysis of the Japanese particle sugiru (which can be roughly translated as too much),
which involves similar types of indirect and direct measure functions over eventualities.
To capture the condition that €;>geveiopea €2 in @ Way which covers 'development’ with both nominal and verbal
moreqa, We change the characterization in (37) above to (i)
e3 > developed e2 if for any measure function pJ measuring e3 and e2 it holds that In w0 p(e3) >u(e2)
and that in all accessible worlds w', and w", if pi(e3) in w' > p(e3) in w", then there is another measure
function, [', measuring another entity (eventuality or individual) x, such that pl'(x) in w' > p(x) in w"
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— Ae. ran (e) JAgent (e) =x
— Aew. [ran (e;) Ospatial length (spatial path (e1)) = 3

kilometers]

> — AX. Aey,. [ran (e;) Ospatial length (spatial path (e;))
= 3 kilometers [1Ag(e,) = x]

> — Aen. [ran (e;) Ospatial length (spatial path (e;))
= 3 kilometers [1Ag(e;) = john]
— [P [ran (e;) Uspatial length (spatial path (e;)) =3

kilometers [1Ag(e,) = john U
[ ey, Py, do [Po(e,) [ spatial length (spatial path (e;)) = d, 0 1(ey) < 1(e;) [ €3, Ps
*Ps (e3) [es = ejte, [1e3 >geveloped €2 [1spatial length (spatial path (e;)) =3
kilometers+ d,] |

The €3 >geveioped €2 component (50) and (51) should be now defined in a way appropriate
for verbal more.., so contrasts as in (45-47) above can be accounted for. Thus, we cannot
define the development of the summed eventuality e; in terms of a higher number of
participants involved only, as in (37) above. Rather, we have to think in more general terms
about a higher degree measuring the event, which can be the value of various types of
measure functions: those measuring the number of individuals involved, the length of the run
time of the event, the length of the spatial path of the event, the cardinality of the event, etc.
That is, the development of the summed eventuality should be characterized in terms of the
correlation between the change in the value of the measure function measuring this
eventuality, and a change in the value of another measure function, measuring another event
or entity. Together with Beck's 1997 modalized approach to comparative correlatives we can
require, then, that for any measure function [\ measuring e; and e; it holds that in wo p(es) >
H(e2) and that in all accessible worlds w', and w", if p(e;) in w' > H(e;) in w", then there is
another measure function, ', measuring another entity (eventuality or individual) x, such
that H'(x) in w' > p(x) in w".

The analysis just presented can help us explain why verbal more,q; is compatible with for
x time, modifying activities, but not with in x time, modifying achievements and
accomplishments:

(52) a John ran for 20 minutes (more)
b. John arrived to the station crossed the road in 20 seconds (#more)

I suggest that this contrast is due to the fact that while for x time is an additive temporal
measure function, in x time is non-additive. For example, if (53a) and (53b) are true, then,
assuming that there are no additional walking eventualities by me this week, (53c) is
entailed:

(53) a On Sunday I walked for 30 minutes
b. On Tuesday I walked for 20 minutes
c. This week I walked for 50 minutes.

In contrast, assuming that no other eventualities of crossing the road by John happened
today, the truth of (54a) and (54b), does not entail (54c):
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(54) a. In the morning John crossed the road in 30 seconds
b. In the afternoon John crossed the road in 20 seconds
c. Today John crossed the road in 50 seconds.

The additive presupposition of verbal more.. in (49) above, then, fails with the
nonadditive measure phrase in x time, in a similar way to the failure of the additive
presupposition of nominal more... with nominal nonadditive measure phrases like 12 carat,
as discussed in section 4 above.

S Summary and some directions for further research

We saw, then, that both nominal and verbal more. are overt realizations of measure
functions in the eventuality domain, which trigger presuppositions of additivity. In the case
of nominal more.., a nominal predicate (type <e,t>) is always involved. Hence this measure
function has to be derived: That is, it indirectly measures the growth and development of a
summed eventuality by measuring the individuals participating in its subevents (using a
homomorphism). In contrast, in the case of verbal more.. the function can be derived or
nonderived: It can indirectly measure the summed eventuality by using homomorphisms, or
it can directly measure the cardinality of the summed eventuality, without using any
homomorphism.

We saw that the analysis accounts for a number of novel observations concerning the
distribution and interpretation of more.. It also raises, of course, some open questions and
directions for further research. One such direction concerns the fact that in addition to its use
as an additive operator on eventualities, more has other associated meanings in various
languages. One such meaning, already mentioned at the beginning of the paper, is
comparison. Intuitively, both comparison and additive measurement involve measurement
and degrees. We can attempt exploit this similarity in order to develop a unified analysis of
both readings by relying on the notion of 'difference functions' used by e.g. Kennedy &
McNally 2005, Kennedy & Levin 2008 for capturing the semantics of comparatives and
degree achievements. Under the view, for example, the comparative in (55) says that the
difference between John's height and Mary's height is 20 cms:

(55) John is 20 cms taller than Mary
A similar intuitive interpretation can be assigned to the verbal comparative in (56):

(56)  (In the morning John ran 3 kilometers). In the afternoon he ran 2 kilometers
MOT€comparative than he ran in the morning.

Suppose the afternoon running is e, and the morning running is e,. The use of
MOFecomparaiive 1N (56) indicates that the difference between the length of the spatial path of e,
and e, is 2 kilometers. Therefore, John ran 5 kilometers in the afternoon, and altogether he
ran 8 kilometers.

Now consider the verbal additive, moreaq. in (57):

(In the morning John ran 3 kilometers). In the afternoon he ran 2 kilometers more,aq
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Assuming again that the afternoon running is e, and the morning running is e the use of
moreqq in (57) indicates that the difference between the length of the spatial path of e; (i.e.
the sum of e; and the presupposed e,) and e, (where John ran 3 kilometers) is 2 kilometers.
Therefore, John ran 5 kilometers altogether (i.e .the length of the spatial path of e; is 5
kilometers).

The operation of both verbal morecomparaive and moreqq, then, can be intuitively
characterized in terms of difference functions. The contrast between them lies in the input to
these functions, i.e. in the choice of the two eventualities between which the difference is
calculated. In Greenberg (in progress, A) I attempt to make this intuitive similarity precise,
and to derive the contrast from the different syntax of morecomparaive and moreqa.

Notice, though, that English seems to be quite unique in using one and the same particle
for comparison and addition. The situation in other languages is more varied: Some
languages (German (e.g. Umbach 2008), Chinese (Tovena & Donazzan 2008) seem to have
two lexical items: One for additivity, and one for comparison. Other languages (e.g. Italian
(G. Chierchia, p.c.) or French (G. Thomas, p.c.) seem to have one unambiguous item and / or
one which is specified for comparison only, or for additivity only. Hebrew may be a
language like that too, since there are constructions where the comparative yoter can
function as an additive. For example yofer in the positive (55) is comparative, but in the
negative (56) it is additive (A. Cohen, p.c.):

(58)  yeS li yoter ugiyot (mi-le-rina): "I have morecomparaiive COOKies (than Rina)
(59) ein li yoter ugiyot (I have no more.q cookies =I don't have cookies at all")

A much more common meaning associated with more.., however, is aspectual additivity
(see e.g. German (Umbach 2008), French, Italian and Chinese (Tovena & Donazzan 2008,
Hebrew (Greenberg 2009C). For example, in Hebrew both more.. and the aspectual additive
particle still are translated as od:

(60) a. ba-boker dani yaSan od ("In the morning Danny slept some more.qq)
b. ba-boker dani od yaSan ("In the morning Danny was still asleep")

In fact, this is seen in English as well, since the negative counterpart of the aspectual
additive particle still, is the NPI any ,asin (61):

(61)  John is not asleep anymore.

This makes a unified analysis for additive measurement and aspectual additivity
desirable. When considering such a potential analysis, we should take into account three
interesting differences between aspectual s#i// and additive moreq. : First, unlike additive
moreqqq Still can only combine with homogeneous predicates, e.g. statives and progressives
(e.g. Michaelis 1993). Second, unlike what we saw with more. the presupposed and
asserted eventualities with aspectual still must be temporally continuous. Third, unlike the
variability between the presupposed and asserted eventualities with more.q ( which can have
different participants (as in (12) above), hold in different spatial locations (as in (16)
above) ,and be even denoted by different verbal predicates (as in (18) above)), with
aspectual still these eventualities cannot vary. E.g. in Mary is still singing in the shower the
presupposed eventuality must be also a singing eventuality by Mary in the shower.
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A preliminary suggestion to account for these facts is to assume that these differences
may result from the fact that with additive more.. the presupposed and asserted eventualities
are distinct, while with aspectual stil/ the presupposed eventuality is the very same
eventuality in the assertion, whose run time is simply prolonged. This direction is
theoretically supported by Ippolito's 2007 claim that the eventualities in the assertion and
presupposition of szill are the same.® If this is indeed the underlying difference between
moreqqa and aspectual still, it can account for the three observations just mentioned: A single
eventuality in the assertion and presupposition of sz#i// cannot be temporally discontinuous
and cannot have distinct participants, hold in distinct locations or be in the denotation of
different verbal predicates. In addition, only prolonging the run time of an event in the
denotation of a homogeneous predicate guarantees that we end up with a single eventuality
(and not with a plural one). Further research should examine the similarities and differences
between more.qs. and still more closely, and derive them from the different syntactic position
of these two particles (see Tovena & Donazzan 2008 for a preliminary proposal).).

Finally, above we saw that verbal more.q is compatible with activities (modified by for x
time), but not with telic predicates, e.g. accomplishments and achievements (modified by in
x time). We would thus expect that verbal more... would be felicitous with accomplishments
with bare plural objects, which, as is well known, are atelic and can be modified by for x
time (as in (62a)). However, as seen in (62b), this prediction is not borne out:

(62) a. John picked flowers for 20 minutes
b. #John picked flowers some more

Further research should examine this data more closely, as well as further interactions
between more. and aspectual categories in detail.”
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Abstract

Semantic theories of number currently debate whether the plural is weak (referring
to both collections and individuals) or strong (referring to collections but not indi-
viduals). The former view holds that the plural is ‘unmarked’ as it is less specific;
for the latter view, the singular is simpler and therefore ‘unmarked’. This paper ex-
amines the inverse number marking system of Dagaare (Gur; Niger-Congo), which
proves problematic for both sides of the debate. The data demonstrate that the
cross-linguistic facts are more complicated than if only the singular or plural were
unmarked, instead markedness is conditioned upon a nominal’s level of individua-
tion. Applying the logic of both strong and weak plural analyses shows that the
strong plural analysis has better empirical traction in such systems.

1 Introduction

Semantic theories of number have long debated the nature of the contrast between
singular and plural denotations. Since at least Link (1983), most formal analyses of the
semantics of number share a consensus of the basic ingredients of the count domain: (i)
a set of atomic objects in some domain A, which correspond to individual entities such
as a dog or a chair and (ii) a domain E, where E C A, containing sets generated from
the atomic objects in A, which is structured by a part-whole or subset relation relating
the sets of atoms. The singular of a noun denotes the atomic entities for which the
noun is a true description, while the plural of a noun denotes, at least, sets of atomic
entities for which the noun is a true description. The whole domain, E C A, possesses
the structure of a join semi-lattice.

The consensus breaks down, however, on differences concerning (i) the model-
theoretic structure of the domain of plurals and (ii) whether the singular or plural
is ‘unmarked’. Link (1983) models the plural as denoting the closure of atoms under
join less the atoms themselves, thus the denotation of the plural excludes that of the
singular. In this treatment, the singular (atomic) denotation is simpler, and thus the
unmarked form. Farkas and de Swart (to appear) argue that this proposal has the
additional virtue of aligning with morphological markedness patterns, where the sin-
gular is usually considered unmarked and the plural is considered marked (Greenberg,

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 168 — 184
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1966; Corbett, 2000). On the other side, Krifka (1989) (and later Sauerland (2003)
and Sauerland et al. (2005)), favor a weaker plural motivated by inference patterns
under negation and in question-answer pairs such as “Do you have children?-Yes, 1
have one.”, where an answer about one or more is required, thus modeling the plural
more weakly as the entire semi-lattice structure. In this approach, the denotation of
the plural includes that of the singular and straightforwardly captures the ‘inclusive
plural’ reading of one or more. Under this analysis, the singular is more specific than
the plural, and the plural surfaces as the unmarked number.

This paper contributes to this debate by examining the inverse number marking sys-
tem of Dagaare (Gur; Niger-Congo), which proves problematic for both sides. Dagaare
provides a number system which demonstrates that the cross-linguistic facts are more
complicated than if only the singular or plural were unmarked, either morphologically
or semantically, rather markedness is conditioned upon a nominal’s level of individu-
ation. Section 2 investigates the number system of Dagaare in detail, demonstrating
that the distribution of Dagaare’s inverse number marker -ri correlates with different
levels of individuation: nouns unmarked in the singular pattern with highly individu-
ated entities whereas nouns unmarked in the plural pattern with entities which are less
individuated and/or tend to appear in groups. Section 3 adduces support for this from
cross-linguistic facts that surface in a wide array of language types, including English
frequency patterns. The paper concludes by applying the logic of both strong and weak
plural analyses which demonstrates that the strong plural analysis has better empirical
traction in such systems.

2 The Semantic Basis of Number in Dagaare

Dagaare exhibits an initially surprising system for marking number. The basic
paradigm is given for the Dagaare words ‘child’ and ‘seed’ in (1), showing a near
minimal pair where both nouns share the same stem, yet the morpheme -ri marks the
plural interpretation for ‘child’ and the singular interpretation for ‘seed’.

Gloss  Singular Plural Stem

(1) ‘child> bié biir{ bi-
‘seed’  biri bie bi-

Upon first view, this pattern would appear arbitrary and unstable in comparison with
number marking systems from Indo-European languages—for how would one know if a
particular noun is to be marked in the singular or the plural except on a noun-by-noun
basis? Such systems are rare but attested at least in North America (Kiowa) and the
Pacific (New Ireland) (see Corbett 2000).

Number marking in the nominal system of Dagaare is, from all appearances, not
predictable from the phonological form of the stem. This is made clear by sets of min-
imal pairs, similar to the example in (1), shown in table (1). (Note that -ri assimilates
before nasals and liquids and capital letters for vowels indicate +/- ATR). This is the
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predominant pattern in the Dagaare nominal system, accounting for 60% of the nouns
in the current database.

-V Singular -rI/-nI Plural Gloss rI/-nl Singular -V Plural Gloss
tié tiri ‘tree’ lagri lagd ‘prop, pillar’

ghié gberi ‘forehead’ nyagri nyaga ‘root’

pié pert ‘basket’ filt filé ‘sores’

nana nannf ‘scorpion’ fili file ‘horn’

Table 1: Number in Dagaare: Marked Plural and Marked Singular Patterns

In previous work on the nominal system of Dagaare, two main approaches have
been employed. The first approach establishes noun classes in Dagaare based upon
a given noun’s behavior with respect to number marking. In particular, the line of
research in Bodomo (1997) and Dakubu (2005), in coarse terms, presents one class as
comprised of nouns ending in vowels in the singular and -ri in the plural, while another
class is comprised of nouns ending in -7 in the singular and vowels in the plural. In
contrast, Anttila and Bodomo (2009) give a set of phonological generalizations about
the morphophonology of Dagaare which are relevant for plural formation. While both
approaches have increased the understanding of the organization of Dagaare, neither
provides a predictive answer to why certain nouns have -ri in the singular while oth-
ers have -r7 in the plural. This section explores the hypothesis that general semantic
principles play the organizing force in the nominal system of Dagaare, namely those
associated with individuation, a principle stating that speakers discriminate between
entities which are distinct and countable and those which are non-distinct and uncount-
able. While this principle has most often been invoked for the syntactic distinctions
concerning the differential syntax of count and mass terms, I will show that such a
principle also makes predictions in the count domain, and is predictive of the data
observed in Dagaare.

2.1 Number Marking and Individuation

In English as well as cross-linguistically, nouns which refer to count entities differ from
nouns which refer to mass entities in their morphosyntactic realization. Commonly
cited properties include the ability to be modified by certain quantifiers—mass nouns
accept quantifiers such as “much” or “little” (“much/little wine”) while count nouns
accept quantifiers such as “many” and “few” (“many/few books”), yet the converse
does not hold for either class (“?much books” /“?few water”). The literature attempt-
ing to account for such distinctions is vast and various, yet much of it reacts in one
way or another to the principle of individuation. There are of course divergent per-
spectives on what individuation designates, but generally the thesis relates cognitive or
perceptual qualities of objects to the grammatical realization of count and mass nouns.
An early view from Quine (1960) held that count syntax provided an apparatus for
individuating objects, viz. delimiting the relevant object from others and tracking its
spatio-temporal identity, while mass syntax does not. This view leads to positing a
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sort of correspondence between syntax and entities in the world. On a strong version
of this correspondence theory, language users should “conceptualize the referents of
count nouns as distinct, countable, individuated things and those of mass nouns as
non-distinct, uncountable, unindividuated things” (Wisniewski et al., 1996, p. 271).
Varieties of this distinction have been picked up in the formal semantics literature, e.g.
the atomic/non-atomic distinction in Link (1983), as well as in the psycholinguistic
literature (e.g. Bloom 1994; Wisniewski, Imai, & Casey, 1996).

While the individuation hypothesis was primarily elaborated in relation to the
mass/count divide, it is reasonable to suppose its influence is relevant within the count
domain. First, although the divide between count and mass domains is often loosely
spoken of as dichotomous, much work following on Allan (1980) has shown that not all
countable nouns are created equal. Rather, evidence from interaction between different
determiners and quantifiers demonstrates that there are different levels of countability
between true count terms and uncountable mass terms. Accordingly, it is plausible that
individuation is related to different levels of countability, and in turn, to the nominal
morphology of Dagaare.

While individuation is a commonly cited concept, it suffers in the same manner as
other commonly cited conceptual factors in linguistics, such as animacy and agentivity,
in that individuation is far from rigorously defined. A rigorous definition will not emerge
here either, but rather the strategy is to use individuation as a heuristic to gain insight
into the nominal structure of Dagaare and consequently into the functioning of inverse
number marking. I will consider four factors linked to the individuation hypothesis and
their potential influence on the realization of nominals in Dagaare, which I now discuss
along with the evidence for considering them relevant.

The first factor, animacy, receives a good deal of independent support. Animacy,
relative to some sort of animacy scale ranging from humans to larger then smaller ani-
mals which in turn correlates to a scale of individuation, is known to influence number
marking cross-linguistically (Smith-Stark 1974; Corbett 1996, 2000). In particular, the
higher the entity designated by a noun rates on an animacy hierarchy, i.e. the closer to
human, the greater the likelihood that the noun expresses a singular/plural contrast.

Two other factors relating to individuation were proposed by Wierzbicka (1985), and
subsequently investigated experimentally by Middleton et al. (2004). First, Wierzbicka
argues that nouns designating entities for which the constituents are more easily dis-
tinguishable are more likely to be used as a count nouns, while those nouns designating
entities for which the constituents are not easily distinguishable will be used as mass
nouns. For example, she argues that beans is more likely to be a count term than rice
since individual beans are in principle easier to distinguish than individual grains of
rice. Middleton et al. (2004) examined this hypothesis experimentally, where subjects
had to match a nonce count or mass term with one of two graphical displays of novel
aggregates which varied in distinguishability. The graphical displays of novel aggregates
were sets of 40 elements where “each element was a simple shape with a black-to-white
gradient that appeared slightly 3-dimensional and did not obviously resemble the con-
stituents of any familiar aggregate. (p. 382)” They then presented subjects with pairs
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of aggregate displays which varied along the dimensions or spatial proximity to other el-
ements (Close versus Apart) and size of elements (Large versus Small). Thus, a subject
would see two sets of an element where for one set, each element was spatially separated
from the other and for the other set each element was spatially contiguous with other
elements. The subject would then decide which picture aligned with a phrase such as
“This is worgel.” The general results were that subjects’ choices of count or mass terms
were significantly influenced (p<< .001) by spatial proximity, but not by the size, of the
elements. These results are compelling as the design of the experiment using nonce
items ensures that such factors are general.

The second factor argued for by Wierzbicka (1985) is the canonical manner of in-
teraction with a given entity. She exemplifies this with examples such as the naming
of berries in Polish, generally count terms because, she claims, people interact with
them one by one, viz. picking/eating them, while farmers selling berries typically use
mass syntax to describe berries since they interact with them in quantities rather than
individually. This factor was investigated via novel objects, again by Middleton et al.
(2004). They presented subjects with a novel aggregate, “yellow decorative coarse-
grained sugar” in a cardboard box, which the subjects then needed to match with one
of two phrases in count and mass syntax (e.g. “This is worgel/These are worgels”). The
experimenters manipulated the mode of interaction with the aggregate. In the baseline
condition, the subjects simply observed the material and then were presented with a
response sheet to decide which phrase was appropriate. In the interaction condition,
the experimenter and the participants used a thin paper-clip implement to scoop up
individual grains of the material and insert each grain into a hole of a board distinct
from the box containing the material. The participants then were presented with the
response sheet to decide which of two phrases was appropriate, one with mass and
one with count syntax. The responses for the baseline and interaction conditions were
inversely related: a majority of participants in the baseline condition (69%) selected a
mass phrase while a majority of participants in the interaction condition (61%) selected
a count phrase.! While this result is not definitive, it would appear that the mode of
interaction with an aggregate can affect the manner by which it is referred to.

The final factor I consider is the likelihood of a noun to be “inherently plural”, in
other words the likelihood that individual referents of a noun canonically appear as
a member of a pair or group, as, for example, is the case for paired body parts (e.g.
kidneys). Recent work by Acquaviva (2008) has emphasized the distinctive mophose-
mantic behavior of entities which canonically appear in collectives, duals and other
“marked” number categories. While individuation is normally considered only in light
of mass/count syntax, it is seems probable that entities that canonically appear as a
member of a pair or group, as in the case of duals and collectives, are qualitatively differ-
ent from those which canonically appear as individuals. This distinction is independent
from the previous factors. Corbett (1996) previously pointed out that dual/collective
paradigms are orthogonal to the animacy scale. Very general number marking patterns,
such as the occurrence of plural marking, are correlated with the animacy scale: the
higher on the animacy scale the referent of a noun falls, the more likely it is to allow

!This distribution is significantly above chance (p<.05).)
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plural marking. Yet, nouns which accept or require dual/collective marking do not sys-
tematically align with the animacy scale, thus, such a factor is independent of animacy.
Further, propensity to appear in a group of more than one is also distinct from the fac-
tors of distinguishability and interaction: Middleton et al. (2004) showed effects when
examining only aggregates all the items were already assumed to be prone to coming
in groups, in other words, the inherent plurality of the aggregates was held constant.
Thus, distinguishability and interaction are relevant for aggregates in addition to and
distinctly from a given entity’s propensity to occur in an aggregate or group.

2.2 Individuation and Inverse Marking

The individuation factors discussed immediately above have been argued to indepen-
dently affect the realization of number marking, primarily in English. It is not un-
reasonable to suppose that their influence would extend to inverse number marking
in Dagaare. This gives rise to a clear prediction: the more likely the entity is to be
viewed as individuated, the more likely the singular noun will be unmarked and -7i will
mark the plural; and conversely, the more likely the entity is to be viewed as coming in
groups or non-individuated, the more likely the plural noun will be unmarked and -r:
will mark the singular. The information about a noun’s individuation level therefore
would be lexical information. Nouns would come with a ‘basic’ number, determined
by its semantic properties, while application of -ri gives the inverse value. This can be
schematically pictured as in (2):

(2) [Highly Individuated N] + -ri = plural
[Less Individuated /Inherently Plural N] + -ri = singular

The considerations of individuation lead straightforwardly to testable predictions. If
individuation has an effect on the distribution of -ri, one should observe distributional
asymmetries in the appropriate semantic domains. In part guided by how transparent
verification in a lexicon would be, I explored four relevant predictions:

(i) Nouns for higher-level (more salient) animals are more likely to be unmarked
in the singular than nouns for insects (animacy)

(ii) Nouns for trees should be in unmarked in the singular in comparison to nouns
for vegetation (distinguishability)

(iii) Nouns for tools should be more likely to be unmarked in the singular than
the converse (one canonically interacts with them individually)

(iv) Nouns for body parts which inherently come in pairs or groups should be
more likely to be unmarked in the plural than not; while nouns for body parts
which inherently come a singular items should be more likely to be unmarked in
the singular than not (inherently plural)

I now turn to the results of fieldwork which bear on these hypotheses.
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Figure 1: Number Marking Across Semantic Domains

2.3 Results from Fieldwork

To test the predictions elaborated in the preceding section, I conducted fieldwork in
Ghana with native speakers to develope a wordlist to determine the behavior of inverse
number marking. The findings below are based on a wordlist of nearly 1500 words
which I compiled during my field research?.

As the hypotheses involved distributions over semantic domains, I coded each word
for (relatively transparent) semantic domains, where possible. The chart in figure 2.3
displays the results with respect to hypotheses (i)-(iii). The x-axis displays various
semantic domains while the y-axis displays the number of lexicon entries. The blue-
shaded regions show the number of lexicon entries in a given semantic domain with the
singular unmarked, while the red-shaded regions show the number which are unmarked
in the plural and marked by -ri in the singular. For instance, the category of mammal
shows 43 entries in the lexicon that are unmarked in the singular and 5 entries which
are unmarked in the plural and marked in the singular by -ri. In these counts, I
excluded derived forms, since they follow their own patterns which tends to obscure
any generalization.

Figure 2.3 demonstrates reliable asymmetries visible across the semantic domains.
Nouns for higher-level animates, namely mammals, birds and reptiles are typically
unmarked in the singular; however, nouns for insects generally have a plural that is un-
marked. Similarly, nouns for trees are typically unmarked in the singular, while most
nouns for vegetation are unmarked in the plural. Nouns for tools, which were hypoth-
esized to be individuated as a result of the typical manner with which one interacts
with them, also showed strong tendency towards being unmarked in the singular.

2T would like to acknowledge Arto Antilla and Adams Bodomo for generously permitting me to
incorporate elements from their wordlist, Anttila and Bodomo (2006)
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Figure 2: Number Marking and Inherent Plurality in the Domain of Body Parts

Figure 2.3 shows similar results for the fourth hypothesis, viz. nouns for body parts
which inherently come in pairs or groups should be more likely to be unmarked in the
plural while nouns for body parts that inherently come as singular items should be
more likely to be unmarked in the singular. The x-axis displays whether the noun is
inherently singular, e.g. the term for head where canonically humans only have one, or
inherently dual/plural, e.g. eye or rib where canonically humans have two and multiple
of each, respectively. Again the y-axis displays the number of items in the lexicon for
each category.

2.4 Discussion

The above results indicate that Dagaare morphology is sensitive to the degree of indi-
viduation for the referent of a noun, i.e. -ri marks the singular when a noun is considered
to be low in individuation/inherently plural, otherwise it marks the plural. Section 2.1
laid out a number of hypotheses which made specific predictions about particular se-
mantic domains. When the individuation hypothesis is applied systematically to the
lexicon of Dagaare, it uncovers many exceptions, often the marking results from prac-
tices elsewhere in the grammar, viz. derivational morphology. Frequently, nouns that do
not conform to the general trend of the domain often display semantic sub-regularities.
One instance from the animate domain is that most of the nouns for insects unmarked
in the singular are for insects capable of causing harm (e.g. scorpion, wasp, spider). In
the domain of tools, while the vast majority of nouns were marked by -ri in the plural,
exceptions included nouns such as fimini (sg) / fuminé (pl) ‘needle’; which are clear
candidates for canonically appearing in collections, or not participating in the initial
assumption that one interacts with them individually. Additional apparent counter-
examples result from semantic shift in the history of the lexical item. One instance
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is yiri (sg.) / yié (pl.), which synchronically designates ‘house’. While this would be
an apparent example of an individuated entity, the word has antecedent collective uses
meaning ‘compound’ (Durand 1953) as well as ‘family’ or ‘family members’ (Mark Ali,
p.c.) aligning more closely with the notion of inherently plural/collective entities.

Viewing individuation as an organizing force in the choice of nominal inflection in
Dagaare makes further predictions for dialect variation. Given that degrees of individ-
uation are akin to a scale-structure, one would expect to see dialect variation in the
mid-region of the scale, i.e. entities which are not clearly individuated or group-like
would be predicted to vary. Bodomo (2004) notes that there are instances where the
direction of number marking differs among dialects, as shown for the noun stem pi-
‘rock’:

Singular Plural Gloss
piir{ pié ‘rock’ (Central Dialect)
pié piir{ ‘rock’ (Southern Dialect)

Table 2: Dialect Variation: Variation in Directionality of Marking

While nouns such as ‘human’ and ‘rib’ are naturally associated with individual and
collective interpretations, respectively, items such as ‘rock’ could in principle be as-
sociated with either individual rocks or collections of rocks. Such claims must be
assessed through further research, yet even so, aligning number formation with the
propensity towards individuation provides an explanation for variation where purely
morphophonological considerations would be hard-pressed to do so.

A second source of variation is found in the choice between -ri and a singulative
marker, -ruu, which Dagaare employs to designate “a piece of” for a limited set of
nouns. The singulative appears mainly with clearly mass terms as well as aggregates
with are particularly close-knit, as shown in table 2.4.

Singular/Base Gloss  Singulative Gloss
mad ‘grass’  mIINUG ‘blade of grass’
sunni ‘ ’

gum’  sunnudu ‘piece of gum’

Table 3: Singulative Paradigm

Several words in Dagaare, as shown in table in 2.4, vary between whether a noun
marks its singular form with -7 or -ruu. This dialect variation in turn supports the
main hypothesis that -7 marks the singular for objects which are inherently plural.
The use of the two different markers implies that there is overlap between inherently
plural and mass/aggregate terms.
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Variant Singular Plural Gloss

I: vaali viald ‘rubbish’
1I: vaalss vaala ‘rubbish’
I: kémmiri kémmié ‘tomato’
II: kémmirau kémmié ‘tomato’

Table 4: Dialect Variation: Singular vs. Singulative

3 Cross-Linguistic Correlates

Additional support for the assumptions underlying the hypothesis that individuation
underlies the organization of Dagaare’s nominal number marking system can be ad-
duced from cross-linguistic data. Section 2 identified a set of semantic domains that
are typically unmarked in the plural. In the same manner in which one expects cer-
tain features of the mass terms to be consistent across languages, viz. not accepting
cardinal terms without a measure term, one would expect the behavior of the nouns
associated with semantic domains unmarked in the plural to have parallel behavior
across languages. Although necessarily cursory due to space, this section will point to
three cross-linguistic correlates of the unmarked plural in Dagaare in three domains:
structuring nominal paradigms, morphological processes and text frequency. Despite
different encodings languages may make, all these different systems seem to make sim-
ilar divisions on a scale of individuation.

Nominal Paradigms Semantic domains similar to those discussed in section 2
are cross-linguistically relevant for collectives and duals (see discussion in Acquaviva
(2008)). Onme example that accords quite well with the findings in Dagaare is the
collective/singulative class in Welsh, discussed in Stolz (2001). Welsh disposes of a
singular /plural distinction for count nouns just as in, say, English, where the plural is
marked; however, for select semantic domains, a collective interpretation is unmarked,
while a singular interpretation is marked by a singulative marker -yn or -en. Of in-
terest are the semantic domains where this holds: small animals and insects, vegeta-
bles/cereals/fruits, body parts (‘ribs’, etc.), and what Stolz terms “uncountable sub-
stance”, essentially granular mass terms (‘turf’, ‘embers’, ‘sand’), all of which accord
with the semantic domains seen as unmarked plurals in Dagaare. A similar division is
in effect for languages with nominal class systems, e.g. Swahili (Contini-Morava, 2000)
and Lingala (Mufwene, 1980), where some noun classes appear to be unmarked in the
plural. Once again, the relevant semantic domains are strikingly similar to those in
play for Dagaare, e.g. vegetation, pairs and collectives.

Morphological Processes The semantic domains discussed in section 2 also man-
ifest unexpected behavior with respect to morphological processes. Tiersma (1982)
noted that classes of nouns for entities that “naturally occur in pairs or groups” tend
to show surprising behavior with respect to morphological leveling, borrowing and dou-
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ble plural formation. For instance, morphological paradigms typically level towards the
unmarked members of the paradigm, i.e. normally the singular stem, yet in certain cases
nominal paradigms level in favor of the plural stem, which Tiersma (1982) exemplifies
with Modern Frisian.

As with leveling, borrowing typically proceeds by taking the unmarked singular
stem; however, there are cases, and not surprisingly in the same semantic domains,
in which the plural form is borrowed in preference to the singular. A clear example is
provided by Welsh borrowings from English shown in table 3, discussed in Stolz (2001),
where the borrowed plural form from English serves serves as the basic term which can
then be inflected for the singulative.

Singulative Collective Source
fligys-en fligys figs
gwsbery(s)-en gwsberys  gooseberries
pys-en pys peas

Table 5: Borrowing in Welsh

Tiersma infers from such examples that “when a referent of a noun naturally occurs
in pairs or groups, and/or when it is generally referred to collectively, such a noun is lo-
cally unmarked in the plural.” This characterization aligns well with the distributional
patterns established for Dagaare and converges with the individuation hypothesis.

Evidence from English Frequency Patterns Throughout my discussion of Da-
gaare, and the above morphological patterns from other languages, I have referred to
“unmarked plurals”. This term has been appropriate insomuch as these plurals have
had less morphological material as opposed to a clearly suffixed singular, and thereby
qualifying as basic. Yet, for an element to be “unmarked” has another implication in
terms of text frequency, as in Greenberg (1966) where unmarked forms were shown to
have greater text frequency than marked ones. If the semantic domains I have discussed
are truly unmarked, one would expect to see “unmarked plurals” in languages which
do not display any morphological evidence of such a pattern reflected in terms of text
frequency. In order to evaluate this prediction, I examined frequencies for the semantic
domains of animal and insect from the COBUILD corpus (18 million words) provided
by CELEX. Using basic terms and terms consistent with the vocabulary of Dagaare, 1
calculated the plural-to-singular ratio for these two domains, shown in figure 3, where
the x-axis represents the number of lexical items and the y-axis represents the ratio of
the token frequency of plurals to the token frequency of singulars. The graph indicates
that there is a clear trend for insect terms to have a plural/singular ratio greater than
1, i.e. insect terms occur more frequently in the plural, while animal terms tend to
have a plural /singular ratio less than 1, i.e. animal terms occur more frequently in the
singular. This finding lends additional support to the arguments about morphological
patterns in this section, as well as to the assumption that the plural of certain domains
as “unmarked”.
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Figure 3: Number Marking Frequency Patterns in English for Animals and Insects

4 A Formal Account of -ri

I have established that Dagaare is sensitive to the degree of individuation and inherent
plurality associated with the referents of nominal elements. Indeed, this should not
come as a surprise since such facts have been consistently assumed with respect to
the count/mass divide. Here, I have made the case that individuation is matter of
degree, sensitivity to which pervades the nominal system and is not limited to mass
terms. Having secured an understanding of the Dagaare’s nominal system, the number
marking system can be related to formal models of number and be brought to bear on
the controversy among the different analyses of the plural discussed in section 1.

Recall that the exclusive plural analysis, as in Link (1983), models the plural as
denoting the closure of atoms under join (@) less the atoms themselves (sums — atoms),
thus the denotation of the plural excludes that of the singular, while the inclusive plural
analysis models the plural as denoting both atoms and their closure under join (sums
U atoms). In order to evaluate these proposals in light of the data from Dagaare, 1
consider two analyses, one consistent with the exclusive and the other consistent with
the inclusive plural. Applying the logic of both analyses to data from Dagaare shows
the exclusive plural analysis makes the better predictions for inverse number marking
systems.

The Exclusive Plural Assuming inherent plurality, and thereby singularity, be-
comes available as lexical information, as argued in the above sections, and assuming
the exclusive plural, the semantics of inverse number marking is relatively straightfor-
ward: -ri is simply treated as a form of negation of the lexical denotation of the base.
This is an intuitive version of the function of inverse number marking, and is in essence
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a formal semantic update of the analysis of Kiowa in Wonderly (1954)3. Further as-
suming along with Ojeda (1998) that the base or root of the noun has a denotation
of the entire space generated by the atoms and their sums (atoms U sums), i.e. the
base is compatible with singular and plural individuals, then -ri can be modeled as the
operation of complementation (C) with respect to the domain of the base. The degree
of individuation determines whether a noun is considered lexically plural or singular,
whereupon -ri applied to a lexically singular noun will yield a plural denotation, while
if -ri is applied to a lexically plural noun, it will yield a singular denotation.

Representative derivations are given in table 4, demonstrating that this analysis
clearly secures the desired interpretations. In prose, for lexically singular nouns, the
application of -ri gives the complement of the denotation of a singular noun, viz. the
complement of the relevant set of atoms. The value returned is the sums formed
from the atoms, less the atoms themselves, which is in turn exactly the value of the
noun’s plural denotation. For lexically plural nouns, the application of -ri gives the
complement of the denotation of a plural noun, viz. the complement of the relevant set
of sums. The value returned is the atoms which form the sums, which is in turn exactly
the value of the noun’s singular denotation.

Lexically Singular Lexically Plural

[bi-] := Ax(CHILD(x)) [bi-] := Ax((SEED(x))® — SEED(x))
[bi-] + ri [bi-] + ri

([ bi- )¢ ([ bi- )¢

[Ax(CHILD(x))]¢ [Ax((SEED(x))® — SEED(x))]¢
Ax[(CHILD(x))® — CHILD(x)] | Ax[SEED(x)

= PL(bi-) = SG(bi-)

Table 6: Derivations of Lexically Singular (‘child’) and Plural (‘seed’) Nouns with the
Exclusive Plural

The Inclusive Plural An alternate analysis?, which is consistent with weak plural
analyses, models -7i as designating the “completion of the space”, viz. -7i is the opera-
tion of closure under join and meet. The weak plural analysis of English plurals claims
that the plural is unmarked, denoting closure under sum, while the singular, designat-
ing atoms is more specific. When the singular form is used, the plural interpretation is
excluded by pragmatic blocking. The same inferences motivating the weak plural anal-
ysis in English were elicited in Dagaare, thus one could analyze -ri when marking the
plural similarly to the English plural, designating closure under join, with the singular
interpretation disallowed by blocking. By parity, and to give -ri a uniform interpre-
tation, for lexically plural nouns where -ri marks the singular, it must also yield the
entire semi-lattice, viz. closure under meet, with the plural interpretation disallowed
by blocking. Thus, -ri is uniformly analyzed as the closure of the space under join and

3This line has also been developed independently in Bach (2007) and Bach (2008) for Kiowa.
41 am indebted to Uli Sauerland for suggesting this line of analysis.
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meet. Representative derivations are given in table 4, where Cl represents a closure
operator. In prose, for lexically singular nouns, the application of -ri gives the closure
of the denotation of a singular noun, which is the entire semi-lattice. For lexically
plural nouns, the application of -ri gives the closure of the denotation of a plural noun,
which is again the entire semi-lattice.

Lexically Singular Lexically Plural

[bi-] := Ax(CHILD(x)) || [bi-] := Ax((SEED(x))® — SEED(x))
[bi-] + ri [bi-] + ri

(I bi- ) (I bi- )

[Ax(CHILD(x))]“" [Ax((SEED(x))® — SEED(x))]¢"
Ax((CHILD(x))®) Ax((SEED(x))®)

= inclusive(bi-) = inclusive(bi-)

Table 7: Derivations of Lexically Singular (‘child’) and Plural (‘seed’) Nouns with the
Inclusive Plural

Behavior under negation would demonstrate whether such a suggestion was feasible,
for in many languages, such as English and as was elicited in Dagaare, negation of the
plural always also excludes the truth of the singular. This proposal predicts that the
form marked by -7i should always be the one excluding the truth of both singular and
plural. Example (3) (Adams Bodomo p.c.) shows that this turns out not to be the
case:

3) N bd da da bie/*biri (zad)
Ist.pro NEG buy Past seed.PL/seed.SG (any)
I didn’t buy (any) seeds.

The same entailment patterns hold in Dagaare as in English and in (3) the negated
plural also indicates that the speaker did not buy a single seed; however, the form
negated is not marked by -ri, but rather is the unmarked form. As the data does not
align with the logic of the inclusive plural analysis, this analysis must be rejected in
favor of the exclusive plural analysis.

5 Conclusion

This paper has demonstrated that number marking in Dagaare, and more generally
inverse number marking, which while at first sight surprising, under closer inspec-
tion is a clever exploitation of widespread markedness patterns, namely less individu-
ated /inherently plural entities are unmarked in the plural. Once the lexical generaliza-
tions are clearly established, the formal implementation is straightforward.

Number marking systems such as that of Dagaare make it evident that the marking
of singular or plural comprises more than simply marking a dichotomy between ref-
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erence to atoms or reference to sums, rather the canonical properties of the referents
themselves influence how the marking is achieved. In parallel, the data examined here
make it clear that the notion of markedness must be relativized with respect nominal
semantics—considering either the singular or the plural as ‘unmarked’ across-the-board
leaves much unexplained, both in Dagaare and cross-linguistically as discussed in sec-
tion 3. Articulating the precise connections between the lexical properties of nouns and
number realization remains a fertile area for further exploration.
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1  For expository reasons, section 1 and 2 focus on deontic necessity statements. However, the proposal covers
other types of modality, as illustrated for non-dynamic root necessity and possibility in section 3.
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2 Zeijlstra (2008) and Huitink (2008, to appear) call this “the emphatic effect” of modal concord.
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PMMPQA AR* QR
($ +, - [*A2%4K)
$ & $ +, I $ $
F(K = &
3 $ & ( ; >) #
may not mandatorily & $ " 4.)
# M (K&)
(K) < mandatorily may not $
& 3
> < may not §!  mandatory not
& MM $ N $ 0
$ 0
4. Po$sS P QA A SO IN () D+ ()
EAANOIN(CX D= (DO
& WP PQA AN OIN ()X D)= (Do

S RARS i
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01 1 (-..2 $ &%, $
$ & $ & N H O
$ & N oH O™ $ 3 $ ¢
$ $ N H 08N W H 0 NC% H 08N O% H O
(44) 6 must mandatorily $
0  mandatorily,m 4 o must; o 1o $

I | licensing by agreement

$
o1 1 # 4-)( (44))
4-) 6 mandatorily may not
U  mandatorilyyq n o mayy o 1 o not
| | licensing predicted to fail
1 $ & D may not $ - $
$ ( NDO% H O y $ & (, 01 ¢ )
, # - $ ¢ verpflichtend L & It
(45 miissen L$ 14 (458)# D obligatorySmandatory must
(45) at the hot springs
D verpflichtend# S T $ S
& & & &
L!  obligatory & & I
& S T miissen $ S
& $ & &
LS must & I
! $ ¢t miissen LS | verpflichtend L & I $ $
D must obligatorilyt (4E)
(4E) S T miissen $ S verpflichtend
& $ & & &
LS must obligatorily & I
LS $ & |
O $ &l $ #
(4F)
(4F) S T diirfen T S & (#verpflichtend)
& $ & &
S $ C $P& &
&
LS may (#obligatorily) (& ) $ &
$ I
t(4/) verpflichtend L & I $ $
diirfen |L$ = nicht diirfen L$ I &

I
' $ NOb H O
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4/) (D " S & ) S T
& &
S verpflichtend nicht $ U ) & diirfen
& $
L(! & | ) & obligatorily may not
I
= $ # $
& $ & & " & $
! -1 $ $ #
"% $ $ $ $
$ $ ! 3 % $
$ $
mandatorily ** (4G) (42)
(46) Matching in Modal Force (here: necessity and necessity)
6 must mandatorily $
& B* Nmandatorily must0 N $0
*
PMNmandatorily must0 \ $Ho0®
$ mandatorily ( * must) *
$ # #
$
(42) Matching in Logical Strength (here: necessity and impossibility)
6 mandatorily may not
& B* NNmandatorily \not may00 N 00
*
MiNmandatorily Nnot may(Q0 N 0om
$ mandatorily ( * not mayt 3
must not) " $ # #

2 The Analysis

" $ (46)  (42) C -4

$ §& & (-..2) C - - $
$ $ C -5 $
$

3 C -E $$ $

2.1 Grading Modality

" $ & # N & %
& # &
) (4K)#
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(4K) Graded modality in comparative constructions
I more necessary than $ |
& C$ 3 & more mandatory than
C$S $ more possible than
= more impossible & than
Vv
=1 $ more unnecessary than -
(--) Graded modality in “how ”-questions
How necessary $ Vv
&  How mandatory DW & v
How possible Vv
How impossible $ Vv
, & # how unnecessary V
" s 4! & I (--.2)
& $ & &
g
$ & $
(-4) $ #
$ J $
$ # #
(-4 Propositions of different weights in a deontic ordering source g
Q< Q
& Q< Q $ $
Q< Q
" $ (=) |
& (-4)° (--) (--) # is more
necessary carries more weightt is more unnecessary® / less
necessary carries less weight
& ( -»p & p )¢ ap
more possible -k k $
pt $ & $ (--8&) # $
t=k more impossible - pt (--)
(--) ! it more necessary \ 0 than N
0
& 1! # more possible N, 0 than
N 0
! : more impossible N 0 than N,
0

3 Note that the utterances in (22) sound a bit stilted, and there is clearly inter-speaker variation as to how
natural they are judged to be. However, the intuition is shared by those speakers who accept them that the
statements in (22) most appropriately capture the situation described in (21).

4  The reason that more unnecessary is somewhat odd is that unnecessary seems to be evaluative in some sense:
p is more unnecessary than k intuitively entails both p and k are unnecessary.

5  Alternatively, one might introduce these types of utterances by in view of what you have to do in order to
pass as a law-abiding citizen.
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! # “more unnecessary” (i.e. less necessary) N
0 than N 0
! I $t $ (-4)
’ ot g "
(& "& 4 $ J
$ (s "& 4 $ &
"l $ $&
i $ "
3 & #

# - -

Table 1: An example scale of necessity / possibility (based on Portner 2008 and adapted)

Ordering Source Necessities Possibilities
g5 Q Thh st p9 kt st p kit st p
g-Q7kts9 ks I st pt—p
g Q7k9 k I st st pt-p
= $ & more necessary thant Xt
& % & #
& g "
(-5) I (-..2%/) more possible than (**
& - ¢! # & )
(-5)  The relation >yec (‘is more necessary than’) is defined as follows
B £3 - Yi Xp 3
OoNOoOvYno od w O0yds3
0 0O 0
in words: ; $ 3 -
Y $ Y
Y 3 >
& 4 & thk B st & k
$ X($ g
X( g ) s
D3 o (-E) ( $ 6 -/
4KG/)
(-E) 03 O*( Xop 3Xp )+ ( Xp Xp 3
in words: ; 3
3t
$ $ 3>

6 For ease of exposition, I treat ordering sources as sets of propositions in this section, rather than, for instance,
as functions from possible worlds into sets of propositions.
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" L P & $ 3
3 p ! 6 I (--.7)
| (4KG/) J! F (
& ) =
& (-F) (-F&)
('F) _DF(>)(D) O DF(XD)*_Q7* D 9
in words: ; -
&
_ 3 3 >
& — >X D 3 X D 3
in words: ; _
3 _ %
3 3>
S (-F) $ $
$ (-/)
(-7) s wQPw POQA A A p ocer<( )( ) Z
OF(>xp)
(A1 L C3 H G# (_G)# !
possiblet impossible unnecessary & (-2) (-K)
(-G) necessity ([ ) <4+ — impossibility ([- i~ ) strong
" \J
possibility (O ) < & non-necessity ([ £ ) weak
unnecessary & $ & $  necessaryt
$ & $( , $-..2 )]
$ i (-2)
(-2) w pQw W Q\NA A A p ocer<( )( )Z 0Q
Q AAA o occr<( )( )]
OF(>xo)
$ &

( —|<>—| = [ = [—| = <>)# (—K )
possible # possible (to the degree d) that p not necessary (to the degree
d) that not p # impossiblet $  possiblet (-K&)

- (-K&)t impossible that p necessary that not p

7  The Square of Opposition dates back to Aristotle, cf. Parsons (2008) for an overview.
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(-K) nE pQw & PQA A A o ocer<(= )( )]
OF(>xo)
& IR ORI & PQA A A p ocer<(= )( ) Z
OF(>xo)

2.2 Degree Modification over Modals

& ! $ $ mandatorily
$ $ $ ! #! $ $ 3 %
$ S #!
"$ $ mandatorily $  $ '

B # $ mandatorilyt | N + I
(-..F5/K) $ completely $ # B5) $ t completely
necessary completely impossible $ (558&) (55)

(55) P PQA A A ON Qmax(C)O ()()( )
where max(C ) is the maximum of the (upper or totally closed) scale of M
& B $ POA A ON Qmax(C )O b ocer<( )( )Z 0
in words: 3
$°$S$ >
PP $ & PQAM A ON Qmax(C )d b occr<(= )( )Z 0
in words: 3 =
$°$$ >
! "$ $ mandatorily $ $"$ %
$ $ $ $ completelyt
$ 3 % $
B # $ mandatorily - $
$& ) " &
-5 '$ $ mandatorily (5E)

(5E) First sketch of the formalization of “mandatorily” (to be revised in section 2.3)
i3 POQA A A ¥ "

ON Qmax(C)DO ()()( )

where max(C ) is the maximum of the (upper or totally closed) scale of M

8 Some native speakers feel that (i) is equally strong as (ii) and (iii); others intuit that (i) is weaker. For
expository ease, I give an analysis for the former group; an analysis for the latter might be framed as in (iv),
based on Kennedy & McNally’s (2005:353) definition of most of the way.

i..  You mandatorily must sign this form.

ii.  You absolutely must sign this form.

iii.  Itis completely necessary that you sign this form.

iv.  |jmandatorily|| = AMApAw : M expresses deontic necessity .

Cd[diff(max(Snec))(d) < diff(d)(min(Snec)) OM(d)(p)(w)]

where max(Snec) is the maximum of the (upper or totally closed) scale of M,
min(Syec) is the minimum of the (lower or totally closed) scale of M, and
diff is a function that maps two degrees onto the difference between them
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$ $ #
I (5E)t mandatorily $ " P
$ $  rubig) B $ S $
8 & ( & $ $%
$°$9$ " $ $ & $ (un-)necessary
(im-)possible ( & $ $3$
$°P) & & ) & $ completely
N + (-..F) $
completely $ & $ $

(5F) Open scale (neither maximum nor minimum)
> & $ W 8W
Lower-closed scale (no maximum)

" $ W $ 8
Upper-closed scale (no miniumum)
" $ $ A
Totally closed scale (both maximum and minimum)
" $ 8§ B
» + -..F*5FF)
! $ ( D $

D ) % $ & B &

$ *vollkommen L $ )}

(57) $$ $U # 1$
$ $ & $
$ BT &

& &
U s$ # $ & $ &
& |
(o8 & 8 Vv Q-.+ QE4)
D $$ $U & 6 $$
$ $ & 6 U $
# $_ &_ _ $ $
$ $ $
D %-%D
D %% &
L! $ $ & 6 U $ ¢
$ $ D -% I
( ® $ $ 8 8-. .F84-8 4- .5G-8)
C $$ U
$
L $ I
(o8 % § & 8 8 §-5F2..8 hC b
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S B ¢ &
$ & &
$5 # $ $ & $
$ & &
= $
" & ! & $ 48 $
! & $ & |
( % KB 5 S 8l $)

= (un-)necessary (im-)possible $

i $ 3 $'%$ 1$ $

2.3 How to Derive the Matching Requirement

" $ $ $
mandatorily & M expresses deontic
necessity (5E)# ! $ M expresses deontic modality

M is positive (B $ $ )

(56)  Final analysis of “mandatorily”
I PQA A A * O F $ 0 is positive
ON Qmax(C)DO ()()( )0
where max(C ) is the maximum of the (upper or totally closed) scale of M
is positive means that NECEssiTY(p)(w) exceeds the degree that M combines with

&  necessary impossible ( $ ) &
: (52)¢ possible unnecessary ( $ ) &
£ (5K (O*$ (52 (5K $(-Ni(-2)  (-K)
(52) S S O PQA A A p ocer<( )( ) Z
& 0% QRS & PQAAA  poccr<(~ ) )Z
OF(>xo)
(5K) W pQw PQA A A o ocer<( )( )]
& P BQPR & PQA A A o ocer<(= )( )]
OF(>xp)
S $ $ $ #
$ H # M
expresses deontic modality $ ) #
$ $ diirfen LS | $ &  komnenl | H
# M is positive B $
$
C # & $ $
$ 3 $ H $ £ (E.) (E4)"

9 Many thanks also to Pranav Anand for pointing out supporting evidence from Hoeksema (1997), who
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E.) B 7 § W 9 N
&
L & 8" I
& D 7 §wW 9
$
L $ 8" I
(E4) 7T W& & 9 T
&
L ( & )
& % & §W T 9 U
& &
L & ( & )|
= $ (E.) (E4) |
$ $ |
$ C # riesig L 18 bezaubernd L I 8§ mandatory
& $& grof3 L& 18 schon L& | § must* !
| | ( riesig L 1) (
D $ & YY) $ $
44
2.4 Summary of the Analysis
! mandatorily ( $ $ ) $ $
$ $ $ $ $ ! $
$ # 3
$ $ M ) $ &
. $ (E-) $(56)
(E-) P$ PQA A A * ) $ O s positive

ON Qmax(C )0 ()()( )0
where max(C ) is the maximum of the (upper or totally closed) scale of M
is positive means that NECEssiTY(p)(w) exceeds the degree that M combines with

$ $ $ $
$ (E5) D*$ (E5) $ & mandatorily
mustt (E5&) $ & mandatorily may ' &
# $ 3 $ $ $

documents adverbs in Dutch that are sensitive to scale-orientation. For instance, the Dutch degree adverb
knap ‘pretty’ only seems to modify negative evaluative adjectives, such as vervelend ‘annoying’, and beroerd
‘lousy’; furthermore, the PPI bar ‘very’ only seems to modify negative members of antonym pairs, whereas
the NPI bijster ‘very’ only modifies positive members.

10 A different question concerns the fact that the more extreme adjective must become a degree adverb, i.e. we
find bezaubernd schén ‘enchantingly beautiful’ but not schén bezaubernd ‘beautifully enchanting’. Further
research should address which adjectives can become degree adverbs of this type. This is beyond the scope of
this project.

11 The idea that (certain) adverbials are linked to degrees and scales has a precedent in Nilsen (2004).
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(E5) Necessity (- [)

M

AN ON Qmax(C )0 pocer<( )( )Z 0

/ 

Pmandatorihf Pmust?
A AN - $ AANA DDCC!"<()()Z4
O ispositive .0ON Qmax(C )O ( )()( )0 K
r L

AA ON Qmax(C )0 oocer<(= )( )Z 0

/ 

Wmandatorilf? = AAN pocer<(= ) )]
AAA R ) $ = AdApAw . NEcssiTY(2 p)(W) > d
O ispesitive ON Qmax(C)O ()() O __— —— _ "\
" Brofh Bmay®
\\\ AY=Y A AA o ocerr<(= )( ) 1]
t  (E5&) t may
mandatorilyt & $&
$ $ mandatorily & &
$ ( $ + -../
01! -..2) $ # $ & # (EE )
(EE& ) D mandatorily $ 4
$ & $ & $ " & &
$ & $ $ ¢
necessarily obligatorily
(EE) = a $V
b, $ 8 § &
& >
> $ § 8 &
! $ § 8 & ( $)
" & mandatorily  (EF) $&
$

12 1t is an open question whether the constituency assumed in (43) makes the right predictions in
other areas. Compare Anand & Brasoveanu (2009) for an alternative that makes use of a dual
operator.
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(EF) ! # $ $
D $ $ perhaps maybe mandatorilyt necessarily
obligatorilyt $ $ "%
;P > perhaps maybe
$ $ $ ®

3 Extending the Empirical Coverage

( ) $ ruhigt JA blof3 3 $
$ $ *H # $ 3 $ $
( # $ $& $ $
# $& I B ¢ )] #
& $ () & ()]
* (blof3 $ & JA $ $ "$ )
(EE) Possibility (i.e. &) and “ruhig”
. darf 7ruhig 8ba 9 N TS$
. % w,! a $
L, $ 7 8ba 9 $ |
0! ! §! $ # $ &
, $ ( &l )
&  Impossibility (i.e. 7O = [—|) and “JA”
, darf N 7JA8D 9 nicht TS$
» 9 a $
L, 7a 8b 9% $ I
ol ! g1 $ # &
s $ ( $ $ )
Necessity (i.e. [ ) and “JA”
, soll 7JA 8b 9 c
» a
L, 7a 8b 9 cl
2! ! §! $ # &
, ( $ $ )
Non-Necessity (i.e. [ =) and “ruhig”
d brauchst 7ruhig 8ba 9 nicht () c
" a ()
< 7 §ba 9 cl
ol ! §! $ # $ &
( &l )

13 More generally speaking, the research of Anand & Brasoveanu (2009) suggests that modal concord is a much
more heterogeneous phenomenon than one might initially think.

14 See Schwager (to appear) and Portner (2010) for a different approach to the particle ruhig.

15 More precisely, these particles require a circumstantial modal base and a non-dynamic, non-epistemic
ordering source, in terms of Kratzer (1981, 1991); this corresponds to Portner’s (2007) priority type.
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& # $°%$
& = JA# blof ruhig
) $ $ $ $ ( mandatorily) "
$ & 8 (EF) (E/)
(EF) Pa 8& “PQA A A * " B $ 00 is positive
ON Qmax(C )0 ()()( )
where max(C ) is the maximum of the (upper or totally closed) scale of M
is positive means that NECEssITY(p)(w) exceeds the degree that M combines with
(E/) W PQA AN * " % $ $ [0 is negative

ON Qmin(C )0 ()()( )
where min(C ) is the minimum of the (lower or totally closed) scale of M

is negative means that NECEsSITY(p)(w) is lower than the degree that M combines
with

4 Conclusion

! 4 1 $ b b
$ $& & $ !
& . + (-../) 01
(-..2) ! y f $ $
$ $ £&
$ $ B # 5¢ ! $ ruhigt JA blop
& $ $ $ $ $ $ &
- ! $
$ t$s U b $ $
& $ $
Acknowledgements
B $ by
{1 D &+ $ & tC S ¢
S W g B ¢ B ¢ , b
, $ta s C& ! ta N b § #
! ! B t6 C $ ¢
C g~ C # C , 01! I $
D C 5K 5 !
1" W "% $

(-EKF/ ;" cC = Cc -..2 1
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§ ! ! + o
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87" I' ) 1  his § 6! §
M) 1 M’ J) 1 JFs 2 # 3
M) 1 M’s 6G) 1 M’ 2 # owr I
1) o ¢ G) 1 ¢ 2  aF I
<" 3 ' ) I his
INobody but ' ) ! hisown 2 # 3 "
1% ) ) Michael) ! Michael’s 2 #oawr I
%) ) ' ) 1 ¢ # owr I
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1 In what follows, we index R-expressions merely for the sake of exposition; see, Biiring (2005) for discussion.
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! ) § !
O rr , iz-c 1 $) 7
< ) #ll ! _ L]
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3.2 Bound and free interpretations with Kildin Saami pronouns

! ! ! ) !
* 4 3EF 1 ™' K B ot
sSn " & I+ #: ' 1 >
3EF § + . his/her 064 "1 s iz’es’ §) $
not 1 ' ) ! P> onlyt
0 * 4 §iz’es’ " $ s
# 3 <==: % ! ) § §izes” '
&F [+ 3EF§ !
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Abstract

This paper discusses Japanese particles mo ‘also/even’ and shika ‘except for/only’ that
follow a noun X as [X-mo/shika]. Syntactically, X-mo and X-shika are argued to be
predicate modifiers. Semantically, the conditions of the exception construction noted in
the literature are relevant for both mo- and shika-sentences: They both express (i) the
relationship between X and the argument construed with X, and (ii) the relationship
between X and the predicate (von Fintel 1993, Moltmann 1995). The minimal
difference with respect to condition (ii) gives rise to an inclusion interpretation (mo) or
an exclusion interpretation (shika). In addition, I argue that they both require the
presence of another element which has the properties of the argument and the predicate,
though it is a semantic condition for mo, while it is a pragmatic condition for shika.

1 Introduction

Japanese particles mo ‘also/even’ and shika ‘except for/only’ are, in the simplest form,
postposed to a DP, as shown in (1). The overt subjects in these sentences are optional, but the
referent is provided from the context when they are phonetically null:

(1) a. (gakusei-ga) Taro-mo hashira-nakat-ta.
student-nom Taro-Mo run-NEG-PAST
‘Taro also didn’t run (as is the case for other students as well).’
‘Even Taro didn’t run (contrary to expectation, he behaved like the other
students).’
b.  (gakusei-ga) Taro-shika hashira-nakat-ta.
student-Nom Taro-sHIKA TUN-NEG-PAST
‘Only Taro ran (other students did not).’

Mo and shika are both complex lexical elements. They are semantically quantificational
and pragmatically presuppositional. Their linguistic significance has naturally led to much
controversy in the syntax, semantics and pragmatics literature. However, although there has
been much written about each of these particles, they have generally been discussed
separately. For example, in the semantics literature, a number of linguists have investigated

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 219 — 236
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mo (e.g. Ohno 1989, Nishigauchi 1990, Shimoyama 2001, 2006) and shika (e.g. Fukukawa
2006, Kinuhata 2007, Yoshimura 2007), but they all concentrate either on one or the other
particle." In this paper, we examine the two particles in a comparative manner and argue that
they are parallel in the sense that they have the same well-formedness criteria. In the next
section we will first discuss their syntax, in pursuit of a strictly compositional semantic
analysis. We will see that X-mo and X-shika are best analyzed as predicate modifiers. On the
basis of this syntactic assumption, a semantic analysis will be constructed in section 3. Here,
the three conditions will be the focus. These concern (i) the relationship between X of X-
mo/X-shika and the argument of the predicate it is construed with, (ii) the relationship
between X and the predicate itself, and (iii) the obligatory presence in the context of an
object which has the property of the argument of the predicate and the predicate at the same
time. It will be argued in section 4 that the third condition applies in different modules of the
language faculty for mo and shika.

2 Syntax

At first let us establish what the syntax of the mo- and shika-phrases is, since this will be the
basis for a compositionally adequate semantic analysis. One of the complications in
analyzing mo and shika is that what these particles combine with is not monocategorial.?
Consider the following well-formed sentences:*

) a.  [Taro-ni]-mo/shika hanasa-na-i.
Taro-to-mo/sHikA  tell-NEG-PRES
‘I won’t tell Taro, either. / I will tell only Taro.’
b.  [Tokyo-kara]-mo/shika ko-na-i.
Tokyo-from-MO/SHIKA ~ COME-NEG-PRES
‘It won’t come from Tokyo, either. / It will come only from Tokyo.’
c.  kore-wa [kasetsu-de]-mo/shika na-i.
this-top  hypothesis-COPULA-MO/SHIKA ~ NEG-PRES.
“This is not a hypothesis, either. / This is only a hypothesis.’
d. [aruite]-mo/shika ik-e-na-i.
walking-Mo/SHIKA ~ g0-POSS-NEG-PAST
‘We can’t go there on foot, either. / We can go there only on foot.’
e. [shachoo-ga  kite-kara]-mo/shika  kanpai-ga deki-na-i.
president-Nom come-from-Mo/sHIKA t0ast-NOM  dOpess-NEG-PRES
‘We cannot make a toast after the president arrives, either. / We can make a
toast only after the president arrives.’

Moreover, (2) is not an exhaustive list of all the syntactic categories that mo and shika can
combine with. Clearly, both particles can compose with a variety of different types of
syntactic constituents. In (2a) they combine with an indirect object with dative ni, with a PP

1 English even and only are discussed together by Horn (1969), with respect to the presuppositional property.

2 This property is shared with English even and only, which roughly correspond to Japanese mo and shika,
respectively, though syntactically English even and only are independent words, while Japanese mo and shika
appear to be bound morphemes.

3 In order to construct minimal pairs for mo and shika, I present both sentences in (2) in the negative. This is
because shika requires a negative context, though this does not apply to mo. In section 4 this negative polarity
constraint of shika will be shown to be a pragmaic constraint.
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in (2b), with a nominal predicate in (2c), with a verb in (2d), and with an adjunct clause in
(2e). This distribution might be an indication of a type-flexibility of mo/shika’s. In any event,
such data make our task of formulating a syntactic generalization quite difficult. Although
this itself is an important issue, in this paper, I will concentrate on the simplest case such as
(1), in which mo/shika combines with a DP.

2.1 Modifier status of mo/shika-phrase

It has been proposed that the mo-phrase is a quantificational DP when it is in construction
with an NP (e.g. Shimoyama 2001, 2006, Yatsushiro 2009). However, as I have argued
elsewhere (Kobuchi-Philip 2008a, 2009), when we take into account the empirical
observations of Aoyagi (1994), it is clear that the mo-phrase is an adjunct in the verbal
domain, even when it is comstrued with an NP. Note that in (1a) above, the sentence can
optionally be associated with an overt subject with nominative ga, and the sentence is
perfectly grammatical. This indicates that the mo-phrase in (1a) is not the subject, given the
assumption that a sentence can have only one logical subject (e.g. Heycock 1993).* It is well-
known that Japanese is one of the languages which allow null arguments. Thus, the
reasonable assumption is that, even though the subject is not overtly present, the sentence
does have a subject, only covertly.

Furthermore, consider the following sentences, which contain more than one mo-phrase:

3) a. gakusei-ga Taro-mo Jiro-mo hashi-tta.
student-Nom Taro-mo Jiro-Mo run-past
‘The studetns ran, including Taro and Jiro.’
b. Taro-wa LI-o kyonenno-mo kotoshino-mo yon-da.
Taro-topr LI-acc last year’s-mo this year’s-mo read-past
‘“Taro has read LI including last year’s and this year’s.’

The fact that more than one mo-phrase can co-occur in a single clause strongly suggests that
it is not an argument but an adjunct.

Turning to shika, it can be seen that the adjunct status of mo also applies to shika. In (1b),
just like (1a), an overt subject can be inserted without loss of grammaticality. This suggests
that the shika-phrase is not a quantificational argument DP, contra Yoshimura (2007).

2.2 Predicate modifier status of mo/shika-phrase

Given that mo- and shika-phrases are both adjuncts, the next question is whether they occur
in the nominal domain or the verbal domain. The following data demonstrate that they are
adjuncts in the verbal domain:

4  Native speakers of Japanese might feel the sentences in (1) slightly awkward if the subject is overtly inserted.
I assume that this awkwardness is due to the general pragmatic principle of Japanese that known or
contextually understood arguments are generally referred by means of a phonetically null pronoun.

5 Due to its meaning, it is impossible to construct sentences like (3) that contain several instances of shika. For
the same reason an Engish sentence having more than one instance of [except for NP] gives rise to a semantic
anomaly:

(i) # Every boy left, except for John, except for Bill.
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4) a. basu-ga Ginza-iki-mo ko-na-katta.
bus-nom Ginza-bound-Mo come-NEG-PAST
“The bus didn’t come, including the Ginza bound one.’

b. [Ginza-iki-mo ko-na-katta]-no-wa basu-da.
Ginza-bound-Mo come-NEG-PAST-that-Top bus-copuLa
‘It is the bus that the Ginza bound one also didn’t come.’
(densha-de-wa  nai.)
train-CoPULA-TOP NEG
‘Not the train.’
c.  *ko-na-katta-no-wa [basu-ga  Ginza-iki-mo]-da.
come-NEG-PAST-that-ror  bus-Nom  Ginza-bound-mo-copuLa

(5) a. basu-ga Ginza-iki-shika ko-na-katta.
bus-Nom Ginza-bound-sHIKA COMeE-NEG-PAST
‘Only the bus to Ginza came.’
b.  [Ginza-iki-shika ko-na-katta]-no-wa basu-da.
Ginza-bound-sHika come-NEG-PAsT-that-Top bus-copura
‘It is the bus that only the Ginza bound one came.’
(densha-de-wa  nai.)
train-COPULA-TOP NEG
‘Not the train.’
c.  *ko-na-katta-no-wa [basu-ga Ginza-iki-shika]-da.
come-NEG-PasT-that-tor  student-Nom John-sHikA-copuLA

As in (4b) and (5b), both the mo-phrase and the shika-phrase can be moved together with the
predicate to form a cleft construction from the non-cleft construction (4a) and (5a). However,
they cannot move together with the preceding DP to form a pseudo-cleft construction, as
shown in (4c) and (5c). From this set of data, it is clear that mo- and shika-phrases belong to
the verbal domain. In light of this, we can conclude that they are predicate modifiers, like an
adverb. If so, it is also reasonable to hypothesize that their semantic type is <<e,t>,<e,t>>.

3 Semantics

Having outlined the syntactic assumptions, I will now discuss three conditions which are
common in the interpretations of sentences with a mo-phrase and sentences with a shika-
phrase.

3.1 Argument membership

The first semantic condition is what Moltmann (1995) calls the ‘condition of inclusion’ in
her analysis of English exception construction involving except for/but. Consider the
following sentences:

(6) a.  Every boy except for/but John ran.
b.  #Every boy except for/but Mary ran.
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The well-formedness of such sentences is determined by whether the exceptional object is
included in the quantified domain of individuals. In (6a), John is a boy and this can be a
member of the set of individuals referred to by every boy. For this reason, (6a) is well-
formed. On the other hand, because Mary in (6b) is a girl, the sentence ill-formed. Mary
cannot be in the presupposition set of every boy.

This condition turns out also to be applicable to Japanese sentences with mo or shika.
Consider the following set of data:

(7) a. kyooju-ga  Suzuki-sensei-mo hashit-ta.
prof.-xom  Suzuki-teacher-mMo run-past
‘The professons ran, including Prof. Suzuki.’
b.  #gakusei-ga Suzuki-sensei-mo hashit-ta.
student-nom Suzuki-teacher-mMo run-past
(Lit. ‘“The students ran, including Prof. Suzuki.”)
() a. kyooju-ga  Suzuki-sensei-shika  hashira-na-katta.
prof.-xom  Suzuki-teacher-sHIkA Tun-NEG-PAST
“The professons didn’t run, except for Prof. Suzuki.’
b.  #gakusei-ga  Suzuki-sensei-shika hashira-na-katta.
student-nom Suzuki-teacher-sHika run-NEG-pAST
(Lit. ‘“The students didn’t run, except for Prof. Suzuki.”)

Sentences (7a) and (8a) are well-formed, since Prof. Suzuki can readily be taken as a
member of the set of professors denoted by the subject DP. On the other hand, (7b) and (8b)
are ill-formed, because Prof. Suzuki is not a student. Thus, X of X-mo or X-shika must be a
member of the set denoted by the argument DP which is construed with the mo- or shika-
phrase. I will call this condition the ‘Argument Membership’ condition.

3.2 Predicate membership

The next semantic condition is what von Fintel (1993) calls ‘domain subtraction’ and what
Moltmann (1995) calls the ‘negation condition’ in their respective analyses of the English
exception construction. This condition concerns the contrast between the exceptional and the
non-exceptional objects. Consider the following example sentence:

9) No boy except for John ran.

In the interpretation of this sentence, John is the excpetion and he is a runner. The rest of the
boys in the context have the property that they are not runners, or lack the property of being
a runner.

This condition is also applicable to the shika-phrase. Recall the following sentence:

(1) b.  (gakusei-ga) Taro-shika hashira-nakat-ta.
student-Nom Taro-sHIKA run-NEG-PAST
‘Only Taro ran (the other students did not).’

In this sentence, Taro is the exceptional entity and he is a runner. The rest of the students
must all be non-runners; if not, 7aro looses its exceptionality. Thus, in the shika-sentence in
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Japanese, given [ ... X-shika P-neG ], X has the negation of the property P-nEeg, i.e. has the
property P. That is, the exception X does not have predicate membership.

Let us now consider mo. Unlike shika, it turns out that X of X-mo does have predicate
membership. Consider the following sentences:

(10) gakusei-ga Taro-mo hashit-ta.
student-nom Taro-mMo run-past
‘“Taro also ran, like the other students.” (‘The students ran, including Taro.”)

(1) a. (gakusei-ga) Taro-mo hashira-nakat-ta.
student-nom Taro-Mo run-NEG-PAST
‘Taro also didn’t run (among the students).’

The affirmative sentence in (10) gives rise to the interpretation that the relevant set of
students ran, and Taro is one of them, satisfying the property denoted by the affirmative
predicate hashitta ‘ran’. Turning to the negative context in (1a), the students relevant in the
context did not run, and Taro is again one of them, this time satisfying the property denoted
by the negative predicate hashiranakatta ‘didn’t run’. Thus, regardless whether the predicate
is affirmative or negative, X of X-mo must be a member of the set denoted by this predicate.
In sum, mo and shika contrast in this respect. In the shika-sentence X of X-shika must not be
a member of the predicate denotation, while in the mo-sentence X of X-mo must be a
member of the predicate denotation. I will call this the ‘Predicate Membership’ condition.

3.3 Additivity

There is another condition to consider. This has to do with the obligatory presence of an
additional individual, other than X of X-mo and X-shika. First, consider the following
sentence with mo:

(10) gakusei-ga Taro-mo hashit-ta.
student-nom Taro-mo run-past
“The students, including Taro, ran.’

In the interpretation of this sentence, Taro is a student runner. In order for the sentence to be
true, there must be another student runner aside from Taro. Thus, if there are some students
other than Taro, but none of them ran, then (10) is not well-formed. Obviously, if there is no
student other than Taro, i.e. if Taro is the only student, (10) is not well-formed either.
Therefore, the presence of some element which satisfies the argument membership condition
and the predicate membership condition at the same time is a necessary part of the truth
conditions of mo.

This condition seems to be applicable to English as well. Consider the following
sentences:

(11) a.  John also submitted the homework.
b.  John submitted the homework, too.
c.  John submitted the homework as well.

When the lexical elements also, too, and as well are construed with John, these sentences are
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ill-formed if John is the only individual who submitted the homework. Thus, an additional
individual other than John who has the property indicated by the predicate must be assumed
to be in the context. I will call this third condition the ‘Additivity’ condition.

Now, what about shika? Consider the following sentences:

(12) a. gakusei-ga  Taro-shika hashira-na-katta. (=1b)
student-nom Taro-sHikA fun-NEG-PAST
“The students didn’t run, except for Taro.’
b.  ? Taro-no okusan-ga Mariko-shika hashira-na-katta
Taro-Gen wife-Nom  Mariko-SHIKA TUN-NEG-PAST
‘No wife of Taro ran, except for Mary.’

In the interpretation of (12a), Taro is a student runner, and he is the exception. The rest of the
students relevant in the context are all non-runners. That is, it is most natural to assume that
there is at least one other student who did not run. Thus, the presence of some individual
who has argument membership and predicate membership is assumed, just as we have seen
in (10) with mo. For the sentence in (12b), we take that Mariko to be Taro’s wife and to be
exceptional in that she is a runner. That is, we assume that there are some unexceptional
wives of Taro’s who are not runners. In a monogamous society, this sentence sounds odd
(hence the ‘?’ judgment). The effect here shows how strong the additivity condition is in a
shika-sentences.

In a way, the additivity condition is quite logical. By definition, an exception is something
abnormal or deviating from some norm. Such a concept can only arise if there exists a norm
or ordinary state of affairs in the first place. If one focussed on a single entity without
comparing it with anything else, there could be no talk of what is normal nor of what is
exceptional. From this point of view, the additivity condition seems to be a logical
consequence of the very meaning of ‘except’.

In light of these considerations, the following data are puzzling at first:

(13) a. gakusei-ga  Taro-shika hashira-na-katta. (=1b)
student-Nom Taro-sHIKA TUN-NEG-PAST
“The students didn’t run, except for Taro.’
nazenara, gakusei-wa Taro-dake-dakara-da.
because student-top Taro-only-from-copuLa
‘Because Taro is the only student.’
b. Taro-no okusan-ga Mariko-shika hashira-na-katta
Taro-Gen wife-Nom  Mariko-SHIKA  TUN-NEG-PAST
‘No wife of Taro ran, except for Mary.’
nazenara, Taro-no okusan-wa Mariko-dake-dakara-da.
because Taro-Gen wife-tor Mariko-only-from-copuLa
‘Because Taro’s wife is only Mariko.’
C. kono gakubu-wa ichinensei-ga Taro-shika i-nai.
this department-top 1st year student-Nom Taro-sHika be-NEG
‘In this department, there is no 1st year student except for Taro.’

In (13a), the first sentence invites the presupposition that there exists some student who is a
student but is not a runner. However, in the continuing second sentence, this presupposition
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is immediately cancelled: Actually, there is no student other than Taro, meaning that there is
not any student who is not a runner. Yet, surprisingly, the sequence of these two sentences is
not at all ill-formed. It is only slightly humorous. Likewise, in (13b), the first sentence
invites the presupposition that there is someone else other than Mariko who is a wife of
Taro’s and who did not run. Again, in the second sentence this is straightforwardly corrected.
The second sentence asserts that there is no other wife of Taro, entailing that there is not any
non-runner who is Taro’s wife. However, again, the sequence of these sentences is well-
formed. Finally, (13c) is an existential sentence and asserts that Taro is the only first year
student. This sentence is especially peculiar. Shika focuses on Taro and thus it should trigger
a presupposition that there is at least another first year student who does not exist. This last
proposition itself seems to be a contradiction. But this sentence is perfectly well-formed and
acceptable. In sum, what data in (13) shows is that the additivity condition is actually not
part of the truth conditions of shika. Truth conditions cannot be cancelled, only implicatures
can be cancelled. Thus, we seem forced to conclude that the additivity condition lies outside
the formal semantics of shika.

Let us considier English exception construction. Consider the following fragments:

(14) (John submitted the homework.)
No student except for John did.
Because John is the only student.

Sentence (14) sounds humorous. But this is precisely because the third sentence in these
fragments makes use of the implicature of the second sentence with except for and cancels it.
However, these fragments are not exactly considered contradictions. Thus, here, too, we can
see that the additivity condition is the implicature rather than a truth condition.®

Thus, although the additivity condition is applicable to both mo and shika, the component
of the language faculty where this condition applies to differs for the two particles. In the
case of mo-sentences, it applies as a truth condition in the semantic component, and in the
case of shika-sentences, it applies in the pragmatic component, i.e. as an interface condition.

3.4 Formal analyses

In this section we will attempt to formalize the semantics of mo and shika. First let us look at
the mo-construction. The analysis here follows Kobuchi-Philip (2009), which proposes a
unified analysis of Japanese mo.” In order to make the comparison with the shika-

6 The same does not hold in the following instance of an exception construction in an affirmative context:
(i) (John did not submit the homework.)
Every student except for John did.
#Actually John is the only student.
The ill-formedness here seems to derive from the semantics of every.

7  Kobuchi-Philip (2009) proposes a unified analysis of Japanese mo which covers (i) the universal
quantificational use of mo with an indeterminate; (ii) mo within a negative polarity item containing an
indeterminate; (iii) mo within a negative polarity item functioning as a minimizer, and (iv) additive mo. An
example for each type of mo is shown below:

(i) dono hito-mo hashit-ta. ‘Everybody ran.’ (universal quantificational mo)
which person mo run past
(ii) dare-mo hashira-na-katta. = ‘Nobody ran.’ (indeterminate NPI mo)

who Mo run NeG pasT
(iii) hito-ri-mo hashira-na-katta. ‘Not one person ran.’ (minimizer NPI mo)



JAPANESE Mo ‘ALso/EveN’ aAND Suik4 ‘ExcepT FOR/ONLY’ 227

construction more perspicuous, we will focus on negative mo-sentences. For the syntactic
analysis of the mo-sentence in (15a), the semantic values of the lexical entries can be
analyzed as shown in (15b), and the outcome of the compositional derivation of sentential
meaning as shown in (15c¢):

(15) a. [[ Oue gakusei]-ga [ Taro-mo hashira-nakat-ta ] .

student nom Taro mo run NEG PAST
“The students didn’t run, including Taro.’
b.  gakusei (stduent): AX [stu(x)]
D (the): AXAY[Y(®X)]
Taro: Ax[taro(x)]
mo: APARAX [(at(®P)cat(x)) (arg. mem)
A(((at(x)-at(®P))NR)#QD) (add)
A(at(®P)cR)] (pred. mem)
hashiranakatta (didn’t run): Ax[non-ran(x)]

c. (at(®taro)cat(®stu))
A(((at(@stu)-at(@taro))non-ran)#D)
A(at(®taro)Cnon-ran)

For the analysis in (15a), I assume that there is a null determiner, in the Japanese DP, which
can be interpreted either as definite or indefinite. The justification for this assumption,
discussed in Kobuchi-Philip (2006), is that it yields empirical and theoretical advantages
when taken in conjunction with the plurality theory of Link (1983) and Landman (2000),
which I assume here as well.® Following Partee (1987), I assume the proper name Taro is of
type <e,t>. Adopting the internal negation of Horn (1989), I assume a verb with the negative
morpheme as a single word. This is because a mo-phrase takes scope over negation in the
universal quantificational use of mo (all>not, rather than not>all). Now, the outcome of the
computation of sentential meaning consists of three propositions, as shown in (15¢). (15a)
asserts (i) that Taro is a student, (ii) that there is some student who did not run, and (iii) that
Taro did not run.

Next, let us consider the shika-construction. For the syntactic analysis of the shika-
sentence in (16a), the lexical entries can be analyzed as shown in (16b), and the outcome of
the derivation of sentential meaning as shown in (16c):

(16) a.  [[ Oue gakusei]-ga [ Taro-shika hashira-nakat-ta ] ].
student Nom Taro sHIKA run NEG PAST
“The students didn’t run, except for Taro.’
b.  gakusei (stduent): AX [stu(x)]
@ (the): AXAY[Y(®X)]

1 cL MO run NEG PAST
(iv) John-mo hashit-ta. ‘John also ran.’ (additive mo)
John mo run past
8 1In Japanese, a bare NP such as gakusei ‘student’, as exemplified in (i), can be interpreted as definite or as
indefinite and as either singular or plural, as shown in (ii):
(i) gakusei-ga kaet-ta. (ii) The student left.
student-Nom leave-past The students left.
A student left.
Some students left.
The four-way ambiguity here can be accounted for straightforwardly if we assume the presence of an
indefinite determiner or a definite determiner.
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Taro: Ax[taro(x)]

shika: APARAX [(at(®P)cat(x)) (arg. mem)
A(at(®P)ER) (pred. mem)
A((at(x)-at(@P))=R))] (pred. mem)

hashiranakatta (didn’t run): Ax[non-ran(x)]

c. (at(®taro)cat(®stu))
A (at(®taro)&non-ran)
A((at(®stu)-at(®@john))Snon-ran)

(16a) differs minimally from (15a) in that mo in (15a) is replaced with shika in (16a). The
predicate hashiranakatta ‘did not run’ is analyzed as internal negation as before.’

Note that the denotation of shika in (16b) differs from the denotation of mo in (15b) with
respect to predicate membership and also with respect to additivity. First, the predicate
membership condition of mo in (15a) determines that Taro is a member of the predicate
denotation, i.e. that Taro is included in the set of non-runners. However, in the case of shika
in (16a), Taro is excluded from the predicate denotation, i.e. Taro is not a non-runner but
rather a runner. Here, Taro is contrasted with the rest of the students, i.e. the other students
who are non-runners. Hence, the predicate membership condition is expressed by two
propositions, as indicated on the right in (16b). Second, as discussed above, additivity was
part of the truth conditions of mo, but part of the pragmatics of shika. Thus, the denotation of
shika does not include the additivity condition.

Given this contrast with mo, the shika-sentence (16a) yields the meaning shown in (16c),
which expresses (i) that Taro is a student, (ii) that Taro is a runner, and (iii) that the rest of
the students did not run.

The crucial truth-conditional difference between mo and shika is the predicate
membership condition. The mo-construction gives rise to an ‘inclusion’ meaning, while the
shika-construction gives rise to an ‘exclusion’ meaning. Aside from the additivity condition,
then, Japanese mo and shika are parallel. To make this parallelism more perspicuous,
consider the following paraphrasing of (15a) and (16a):

(17) a.  The students didn’t run, including Taro.
b.  The student didn’t run, excluding Taro.

As we discussed above, the additivity condition for mo is part of its truth conditions,
while that for shika is pragmatic.'” In the pragmatic component, however, the additivity
condition of shika is a crucial part of the well-formed condition. In the next section, we will
discuss pragmatics of mo and shika and see how this is so.

4 Pragmatics

In this section, we shift our perspective and explore the pragmatic domain. This part of the
paper is somewhat tentative.

9  This is also justified in the literature: Kataoka (2006) convincingly argues that shika-phrase always scopes
over negation.

10 A justification for the claim that the additivity condition of mo is part of its semantic value, see Kobuchi-
Philip (2009).
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In the discussion of the formal semantics in section 3, we have seen that mo and shika
have at least the same two truth conditional criteria, namely, the argment membership
condition and the predicate membership condition, and we showed the contrastive nature of
mo and shika: They are opposite in the sense of inclusion vs. exclusion as regards the
predicate membership condition.

The third condition, i.e. the additivity condition, is included in the formal semantics of
mo. However, for shika, we concluded that it was outside of the formal semantics on the
basis of empirical data including an existential sentence. Yet, the consideration of pragmatics
of mo and shika reveals that the additivity condition is in fact a necessary condition for them
in the pragmatic component. At the same time, this leads to an account of the well-known
fact that a shika-sentence requires a negative predicate.

4.1 Truth conditions and expectation

Consider the following set of sentences, each of which contain a numeral quantifier (NQ),
which has the form [numeral+classifier]:

(18) a. gakusei-ga  20-nin hashit-ta.

student-Nom 20-CL  run-pAsT
‘20 students ran.’

b. gakusei-ga  20-nin-mo  hashit-ta. (20>expectation)
student-nom 20-CL-MO  run-pAsT
‘As many as 20 students ran.’

c. gakusei-ga  20-nin-shika hashira-na-katta. (expectation>20)
student-NoM 20-CL-SHIKA ~ TUN-NEG-PAST
‘Only 20 students ran.’

In (18a), the NQ stands by itself and the sentence simply reports the fact that 20 students
ran. In contrast, in (18b) and (18c), the NQ is associated with mo and shika, respectively,
and, as seen in the English gloss, these particles contribute to the interpretation of the
sentences in a significant manner. In (18b), the sentence asserts that the number expressed in
the sentence, namely 20, is higher than what the speaker expected. On the other hand, in
(18c) it is the opposite. This sentence asserts that 20 is lower than what the speaker expected.
Thus, we observe here that the presence of the expectation is an important element in the
interpretation of these sentences. Furthermore, the data in (19) and (20) more explicitly show
the contrastive relationship between the expectation and the truth condition in determining
the well-formedness of the mo- and shika-sentences:

(19) Mo
a. #gakusei-ga 20-nin hashiru-to omotteita-ga 10-nin-mo hashit-ta.
student-nom 20-cL  run-comp was thinking-but 10-cL-MO  run-pasT
‘I assumed 20 students would run, but as many as 10 students ran.’
b. gakusei-ga  20-nin  hashiru-to omotteita-ga 30-nin-mo hashit-ta.

student-nom 20-cL  run-comp was thinking-but 30-cL-M0 run-past
‘T assumed 20 students would run, but as many as 30 students ran.’
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(20)  Shika
a. gakusei-ga  20-nin hashiru-to omottteita-ga
student-nom 20-cL  run-comp was thinking-but
10-nin-shika hashira-na-katta.
10-CL-SHIKA TUN-NEG-PAST
‘T assumed 20 students would run, but only 10 students ran.’
b.  #gakusei-ga 20-nin hashiru-to omottteita-ga
student-nom 20-cL  run-comp was thinking-but
30-nin-shika hashira-na-katta.
30-CL-SHIKA TUN-NEG-PAST
‘I assumed 20 students would run, but only 30 students ran.’

In (19) and (20), the expectation is expressed by the first clause before ga ‘but’, and the
second (main) clause expresses the actual state of affairs.'’ In the mo-sentences in (19), only
(19b) is well-formed, since only (19b) expresses the relationship between the two
propositions correctly with respect to mo. Likewise, in the shika-sentences in (20), only
(20a) is well-formed.

The function of mo and shika is to express a discrepancy between expectation and actual
state of affairs (observation). The sentence with mo/shika asserts the observation relative to
the expectation.

Now, the expectation and the observation of (19) and (20) can be represented in terms of
the scalar implicature, as shown in (21):"

(21)  Expectation 20 students run
low 20 high
1 1
Observation 10 students run 30 students run
Particle shika mo

The presence of the expectation and the observation behind a surface sentence, especially
with respect to a shika-sentence, might remind the reader of the (positive and negative)
inferences of an English sentence with only, as exemplified below (e.g. Bever and Clark
2008):

(22) a.  Only Mary smokes.
b.  Positive inference: Mary smokes. (‘prejacent’)

11 Japanese particle ga is perhaps most often seen in the linguistics literature as a nominative case marker
(without semantic content), which is postposed on a DP. Another particle ga, which is relevant here, is
postposed on a clause, having the same semantic content as English but.

12 X of X-mo is associated with a less-likelihood in the sense of Karttunen and Peters (1979) just like X of even
X in English. Generally, a higher number corresponds to a lesser-likelihood with respect to mo ‘even’
associated with a numeral. See Nakanishi (2007) and Kobuchi-Philip (2008b) for this correspondence.

13 1In the literature ‘prejacent’ generally refers to the English sentence containing only minus only. (von Fintel
1993, Horn 2002, Ippolito 2008, Beaver and Clark 2008, etc.). In Japanese, however, determining the
prejacent of a shika-sentence is not this simple, since a shika-sentence does not imply the same sentence
without shika, if it is at all grammatical. Compare (i) vs. (ii) and (iii) vs. (iv):

(i)  gakusei-ga Taro-shika hashiranakatta. (ii)) * gakusei-ga Taro hashiranakatta.
‘No students other than Taro ran.’

(iii)) gakusei-ga 20-nin-shika hashiranakatta. (iv) gakusei-ga 20-nin hashiranakatta.
‘Only 20 students ran.’ ’20 students didn’t run.’

If shika is associated with an ordinary DP such as Taro, as in (i), then the shika-less version in (ii) is totally
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c.  Negative inference: Nobody other than Mary smokes.

Note, however, what we see in (22) does not exactly map to (21). In the present paper, the
positive inference and the negative inference of Japanese shika-sentence are both included in
the formal semantics as the truth condition, as discussed in the previous section.'
Furthermore, (22) does not include the expectation in (21). In the view taken in the current
paper, the presence of the expectation is a crucial part of the well-formedness of the sentence
with focussed mo and shika.

For shika, then, we might represent what is relevant in our discussion as shown in (23):

(23) a. gakusei-ga  20-nin-shika hashira-na-katta. (=18c)
student-Nom 20-CL-SHIKA ~ TUN-NEG-PAST
‘Only 20 students ran.’
b.  Expectation: More than 20 students run.
c.  Truth condition: 20 students ran but it is not that more than 20
students ran.

Similarly, we obtain the following representation for the mo-sentence in (18b):

(24) a. gakusei-ga 20-nin-mo hashit-ta. (=18b)
student-Nom 20-CL-MO  TUN-PAST
‘As many as 20 students ran.’
b.  Expectation: Less than 20 students run.
c.  Truth condition: 20 students ran.

As mentioned above, since the function of mo and shika is to express the discrepancy
between the expectation and the observation, these particles are obviously not licensed
without an expectation. Furthermore, what is important here is the relationship between the
proposition which refers to the observation and the proposition which refers to the
expectation. As shown in the diagram in (21), in the case of shika, the expectation is higher
than the obsevation on the scalar implicature, i.e. the former entails the latter. while in the
case of mo, it is the other way around.

4.2 Pragmatic application of the additivity condition to shika

The necessary presence of an expectation supports the presence of the additivity condition of
shika in the pragmatics component. Consider the following sentence again, together with the
two propositions:

ungrammatical for Case reasons. If shika is associated with an NQ (ex. iii) or some other phrase, and if the
shika-less sentence is grammatical (ex. iv), then the meaning of the two sentences are quite different from
each other, as seen in the English gloss of (iii) and (iv). If (i) and (iii) are true, (v) and (vi) below are true of
the focussed element, respectively. Kinuhata (2007) identifies prejacent of a Japanese shika-sentence in this

manner:
(v) Taro-ga hashitta. (vi) gakusei-ga 20-nin hashitta.
‘Taro ran.’ ’20 students ran.’

14 In the literature, one of the most discussed issues in terms of only is the status of the positive inference and
the negative inference. The question is whether these are entailment, presupposition, or conversational
implicature (see Ippolito 2008 and references in it). The current paper does not directly address this issue in
terms of Japanese shika. Rather, I simply assume that both positive and negative inferences are entailments of
the shika-sentence, as formalized in section 3.
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(25) a. gakusei-ga Taro-shika hashira-na-katta. (=12a=1b)
student-nom Taro-sHika fun-NEG-PAST
‘The students didn’t run, except for Taro.’
b.  Truth condition: Taro ran and no student other than Taro ran.
c.  Expectation: Someone other than Taro (e.g. Jiro) will run.

For this sentence to be pragmatically well-formed, there must be some student other than
Taro who was expected to run, as shown in (25c). Furthermore, consider the following
problematic sentence we have seen earlier:

(26) a.  kono gakubu-wa ichinensei-ga Taro-shika i-nai. (=130)
this department-top 1st year student-Nom Taro-sHika be-NEG
‘In this department, there is no 1st year student except for Taro.’

b.  Truth condition: Taro exists as 1st year student and no 1st year
student other than Taro exists.
c.  Expectation: There is some 1st year student other than Taro exists.

Here, too, the expectation is that there is at least one person, other than Taro, who is a first
year student. If this expectation is not present in the speaker’s mind (or context), then the
sentence (26a) is pointless. Therefore, even if there is no actual existence of another element
specified in the additivity condition, this must apply to shika as well, at least pragmatically.

4.3 Negation requirement of shika

As is well-known, shika requires a negative predicate. This has attracted a lot of attention in
Japanese linguistics (e.g. Muraki 1978, Kato 1985, Konomi 2000, Teramura 1991, Numata
1991, Aoyagi and Ishii 1994, Tanaka 1997, Kuno 1999, Kataoka 2006). However, none of
the research has a formal pragmatic discussion.

In the formal semantic analyses of shika (e.g. Furukawa 2006, Yoshimura 2007, Kinuhata
2007), the explanation of why shika requires a negative predicate remains unclear. For
example, Furukawa (2006) treats X-shika as semantically equivalent to English except
for/but X, and, as these elements do not require a negative predicate, he does not particularly
address the question as to why Japanese shika does. Yoshimura (2007) assumes that X-shika
is an NPI and argues that, just like NPIs in other languages, shika must be under the scope of
negation, closely following Giannakidou’s (2005) treatment of NPIs. However, this conflicts
with Kataoka’s (2006) demonstration that X-shika regularly takes scope over negation.
Kinuhata (2007) hypothesizes that shika is equivalent to another Japanese focus particle
dake ‘only’, which also denotes exclusion but does not require negation. He argues that,
while dake contains negation as its lexical semantic content, shika does not, and thus, shika
must be associated with an overt negation. However, both the hypothesis and the formal
mechanisms he proposes raise many questions."

On the other hand, our discussion above provides a possible account for the negation
requirement of shika. Consider (23), repeated here:

15 Kobuchi-Philip (in press) briefly reviews these works and points out that there is a compositional problem in
each.
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(23) a. gakusei-ga 20-nin-shika hashira-na-katta. (=18c¢)
student-NoM 20-CL-SHIKA  TI'UN-NEG-PAST
‘Only 20 students ran.’
b.  Expectation: More than 20 students run.
c.  Truth condition: 20 students ran but it is not that more than 20
students ran.

Semantically, the meaning calculation of (23a) yields the proposition that 20 students ran and
no more, as in (23c). In addition, as we discussed in 4.1 above, given [ . .. X-shika P-nkG ],
X satisfies the property P, and whatever entails X satisfies the property P-nkgG, as indicated in
(21). Given this, consider the following ill-formed sentence with an affirmative predicate:

(27) * gakusei-ga  20-nin-shika hashit-ta.
student-NoM 20-CL-SHIKA ~ TUN-PAST

Here, if we follow the same logic as above, the X of [ . . . X-shika P-NeG | would be ‘20
people’ (students), and P would be ‘not run’. This is a negated predicate since the surface
predicate is affirmative. Thus, (27) asserts that it is not the case that 20 students ran. That is,
if there are any, less thatn 20 students ran. Now, because of the pragmatics of shika, more
than 20 students would end up being asserted to have run. However, this is obviously an
illogical state of affairs. There is no possible situation in which less than 20 students ran and
yet more than 20 students ran.

The same thing can be said for the following sentence:

(28) * gakusei-ga Taro-shika hashit-ta.
tudent-Nom Taro-sHIKA run-pAST

This yields a contradition. (28) asserts that Taro did not run, yet a set of students containing
Taro (e.g. Taro and Jiro) did run. Thus, when we have an affirmative predicate, the sentence
always gives rise to a contradition. That is, only the negative predicate can yield a logical
interpretation for a shika-sentence. Note that such contradictions could never arise in a mo-
sentence, since it has the opposite value regarding the predicate membership.

S Summary and further tasks

In this paper, I first showed that Japanese X-mo and X-shika are both predicate modifiers.
Semantically, I argued that the two particles are similar in the sense that they encode both the
argument membership condition and the predicate membership condition. The latter gives
rise to the meaning of inclusion for mo and the meaning of exclusion for shika. In addition, I
argued that there is a third condition, namely the additivity condition. This is included in the
truth conditions for the mo-sentence, and systematically yields the additive meaning. We
have seen that this is not necessarily applicable for shika semantically. However, I showed
that this is in fact a crucial element in pragmatic component.

As the present paper is an interim report of an on-going research, there are a number of
tasks ahead of us. First, the pragmatic part of our discussion needs to be formalized, so that it
is possible to examine the validity of this mechanism in an objective manner. Second, in this
paper the meaning component that the additivity condition applies to was argued to be
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different for mo and shika. It might be yet possible to pursue a unified analysis, if we employ
intensionality (for shika, an additional entity must exist in the speaker’s expectation, which
could be argued to be a possible world accessible to the speaker). Third, if the line of thought
in this paper is correct, then the next question is to investigate what is going on in English
exclusives such as only and except for, in comparison with inclusives such as also and foo.
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Abstract

Based on new fieldwork data, this paper gives the first overview and analysis of focus
sensitive operators in Nie?kepmxcin. Free foci in discourse exchanges are obligatorily
marked using a predicative strategy, resulting in a clefting strategy for DPs. Exclusive
and additive readings are expressed using the same predicative strategy, and we show
that exclusive Au? ‘only’ and additive ?etAu? ‘also, even’ are adverbial: as 2nd position
clitics, they occupy a high functional projection in the left periphery. There is no
specific marker of scalarity like English even. Finally, although exclusive Au? is strictly
f-sensitive in the sense of Beaver and Clark (2008), additive ?etAu? has the more
flexible syntax and association behaviour of Q-adverbials like always.

1 Introduction

This article presents the first overview and the first syntactic and semantic analysis of focus-
sensitive operators in Nte?kepmxcin (Thompson River Salish), a severely endangered
Salishan language of southwestern Canada. We concentrate on the expression of exclusive
(only) and additive (also, foo) readings, and show that there is no specific marker of scalarity
like English even.

After briefly outlining some general properties of Nte?kepmxcin (§2), we review data
showing that free foci are obligatorily marked using a predicative strategy, which results in a
clefting strategy in case of DP-foci (§3). In section 4, we show that the formal expression of
exclusive and additive readings is based on the same predicative strategy. Section 5 presents
the syntactic analysis, according to which focus-sensitive operators Au? ‘only’ and ?etAu?
‘also’ are adverbial in nature: as 2nd position clitics (2CL), they occupy a high functional
projection in the left periphery of the clause.

Despite superficial similarities, the syntactic and (discourse-)semantic behaviour of
exclusive and the additive particle differs in a number of ways (§6): unlike exclusive Au?
‘only,” which is strictly f-sensitive in the sense of Beaver and Clark (2003, 2008), the
additive particle ?etAu? shows the more flexible association behaviour of Q-adverbials like
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always. We conclude that exclusive and additive particles do not form a natural class of
f-sensitive expressions in NtePkepmxcin, as in some West African languages (Hartmann and
Zimmermann 2008).

2  General language background

Nie?kepmxcin is one of 23 Salish languages, and is spoken in southwestern British
Columbia, Canada (see Thompson and Thompson 1992, Kinkade 1992, Kroeber 1999, Davis
and Matthewson 2009). Like in all Salish languages, word order is predicate initial, typically
Verb-Subject-Object-Oblique-Adjunct (though post-predicative order is quite flexible).
Transitivity and argument agreement is obligatorily marked on the verb/predicate (1), and
topical arguments are typically null (pro in 1c). The Salish languages are well-known for
their predicate-argument flexibility, since any open-class category can function as the
predicate (e.g. bare NP predicates - 1d) without the use of a copula (e.g. Kuipers 1968,
Kinkade 1983, Jelinek and Demers 1994, Kroeber 1999, Koch and Matthewson 2009).!

(1) a. v 2CL S O Oblique
N-t-@-és =xe? e=Bill e=qdtmin  t=e=Pescéq” te=Pépls.
give-TrR-30-3s  =pem DET=BIll pET=eclder oBL=pET=red  LINK=apple
‘Bill gave the elder a red apple.’

b. \Y 2CL S o ADV
nciq-0-@-es  =ek“u=xe?e  e=Flora t=swix"t  t=t=spi?Xawt.
dig-tr-30-3s  =EVID=DEM per=Flora DET=SNOW OBL=DET=day
‘Flora dug the snow out yesterday.’

c. Aux 2CL V S (0]
x"ay =xe? nikK-@-G-es pro  e=syiqm.

FUT =DEM  CUt-TRANS-30BI-3SUBJ pro DET=grass
‘He’s going to cut the grass.’

d. NP 2CL S
sga¢ =ek"u=xe?  e=Bob.
chickenhawk =EviD =pEM pET=Bob

‘Bob is a policeman.’

Second position clitics (2CL) include situational deictics (Xxe? in 1a-d), modal evidentials

1 Abbreviations used in the glosses (based on Thompson and Thompson 1992, 1996; Kroeber 1997) are as fol-
lows: ‘-’ = affix, ‘=" = clitic, * = ungrammatical structure or interpretation, # = pragmatically infelicitous, appL =
applicative, AuG = augmentative reduplicant, Aut = autonomous [intransitive suffix], aux = auxiliary, caus =
causative, cLEFT = cleft predicate, CnCl = conjunctive subject clitic, comp, c = complementizer, bem = demonstra-
tive, o, DeT = determiner, oim = diminutive reduplicant, prv = directive transitivizer, EmpH = emphatic, EviD = evi-
dential, rut = future, ioF = indefinite, imer = imperfective, inca = inchoative, InCl = indicative subject clitic,
INTRANS, INTR = intransitive, IRL = irrealis, Link = attributive link marker, Loc = locative, MpL = middle, Ncm = non-
control middle, NeG = negation, Nom = nominalizer, oB1, 0 = object, oBL = oblique, rerr = perfective, pL = plural,
PoCl = possessive subject clitic, poss, ps = possessive, prRT = particle, @ = yes/no question marker, rep = redupli-
cant, ReL = relational [transitive suffix], sc = singular, star = stative prefix, suss, s = subject (transitive), SUBJ.GAP =
subject gap marker, TRans, TR = control transitivizer.

Data are presented in the orthography developed in Thompson and Thompson (1992, 1996). Acute accent "~ on
vowels indicates word-level stress. The phonemic key to the orthography follows; symbols not listed have the
standard International Phonetic Alphabet interpretation. See Thompson and Thompson (1992) in particular for the
phonetic realizations of phonemic vowels across contexts.

c=[tlc=ts], ¢ =[ts’), e=[,a,9,€ €], 9 =[O, s =[], s =[s], x = [X], ¥ = [j. il.
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(ek"u in 1b and 1d), clause-typers (us in 2), and (to be shown) focus-sensitive operators with
exclusive and additive meanings. Clitic strings can include up to five or six elements:*

() AUX  2CL it A%
Péx  =us =met =i?Au? =xe? =ne? WOVt
e =3CnCl =indeed =still =pem =there sleep

‘Better let him sleep.’

Direct arguments (S of Vintrans, S and O of Virans) must be marked by one of the
determiners (h)e, 1, or k (3a-c). Oblique arguments (e.g. O of formally Vinrrans) additionally
have an oblique marker ¢ (la, 3d). Determiners do not encode a definite/indefinite-
distinction, nor a uniqueness presupposition (c.f. Matthewson 1998, 1999, 2006, von Fintel
and Matthewson 2008 on St’at’imcets Salish).

3) a. k"éw-B-0-es=xe? e=John e=syép.

float-Tr-30-3s=DEM pET=John DET=tree

‘John is floating the logs down the river.’ [DPs visible]
b. z6q"=Aem ncé? t=n-kix.

die=pERF 18G.EMPH pET=15G.POss-older.sister

‘My older sister died.’ [DP not visible/deceased; cf. Burton 1997]
c. ¢ik=Aam k=sqyéytn.

use.up=perr  IRL=salmon

‘The salmon is all gone.’ [DP no longer in existence]
d. wik-m=k"=n t=k=smiyc.

see-mMpL=2sG.InCl=qQ  oBL=IrRL=deer

‘Did you see any deer?’ [DPogLigue of Vintrans]

Finally, relative clauses are head external (typically head initial). One determiner
introduces the head NP, while a second introduces the relative clause. The second determiner
reflects operator movement of the clause-internal DP to Spec,CP (Kroeber 1997, Davis 2004,
Koch 2006, Koch 2008b): the determiner of the fronted DP is pronounced and functions as a
quasi-relative pronoun (predicate abstraction — Heim and Kratzer 1998). An attributive Link
marker between the head NP and the relative clause marks predicate modification (Kroeber
1997), c.f. (4a), but is absent in locative relative clauses (4b):

4) a. e=citx"t [cp[ppt i s=cuw-étx"=s t=John  £]
pET=house LINK  DET Nom=build-house=3PoCl peET=John ¢
‘the house which John built’
b. e=npuytn [cp[ppn=¢ J; x"“y=wn Twoyt t]
pET=bed IN=DET FuT=156.CnCl sleep &

‘a bed in which I will sleep’

Headless relative clauses realize only the initial determiner. The vink marker and the
second determiner are not pronounced (shown by strikethrough in 5):

(5) Pés-Xak-st-0-éne=xe? e v O] tHep[opk | q¥c-iyx  u=t=Adomcin 4]]
STAT-know-TR-30-15G.S=DEM DET= LINK DET leave-Aut to=pET=Lytton #
‘I know the one that went to Lytton.’

2 It is important to observe that the 2CL-position in Nte?Pkepmxcin is the position after the first word. As a re-
sult, we find (strings of) 2CL-elements inside complex nominal constituents.
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3 Free foci

This section shows that Nte?kepmxcin employs a purely predicative focus marking strategy
(Kroeber 1997, Koch 2008a; Davis 2007 for St’at’imcets, Benner 2006 for Sencothen): the
focus constituent, or the focus exponent, form (part of) the syntactic predicate in sentence-
initial position. Parallel to three syntactic types of focus constituents (V(P)-
predicate/sentence, bare NP, or DP-argument), three different syntactic focus structures
emerge: (i.a) V(P) initial; (i.b) Nominal Predicate Construction (NPC); and (ii.) DP-
argument cleft.

Before we go into the data, observe that syntactic focus marking in Nte?kepmxcin seems
to be primarily triggered by the need to indicate the question under discussion (Roberts 1996,
Beaver & Clark 2008), and not contrastivity as such. Thus, all examples of focus marking in
this section come from discourse exchanges between participants; contrastive focus within a
speaker’s discourse turn is not necessarily marked (see 39b-d).

All instances of predication focus (V-, VP-, Tense/Aspect/Mood, verum-focus) as well as
CP-focus on the extended verbal projection are realized with the verbal predicate in default
sentence-initial position (for reasons of space, wh-questions are just given in English):

(6) a.A:  Whats going on? [CP focus]
B: w?Péx=xeP=ne? Pes-tét-ix e=Patricia.
IMPF=DEM=DEM STAT-stand-autr Der=Patricia
‘Patricia is standing there.’

b. A:  What are you doing? [VP focus]
B:  Péx=xe? Pes-kWéNn-st-O-ne e=stéP=us=nke.
IMPF=DEM stat-look.at-Tr-30-15G.8 per=what=3CnCl=tviD
‘I’'m looking at something.’
c.A:  Does your grandmother like cherries? [verum focus]
B: hePay, Yecin-m-O-s=xe? e=n-kz¢é e=céris.
yes,  like-TrR-30-3s=DEM DET=1sG.Poss-grandmother pET=cherry

“Yes, my grandmother likes cherries.’

For focus on a bare NP, a Nominal Predicate construction is employed. The nominal
predicate is realized in sentence-initial position (Davis et al. 2004). This is a subcase of
predication focus.

@) a.A:  What is Betsy going to put in her soup? [O-focus]
B: [kélec]Foc=xe?=né? [e=xwﬁ)’/ méA-C-@-S]BACKGRQUND.
carrot=DEM=DEM COMP=FUT MiX-TRANS-30BJ-3SUBJ
‘[What she’s going to put in]sackcrounp 18 [carrots]roc.’
b. A:  What appeared now? [S-focus]
B: [nlesgdXalroc=ne? [e=w?Paz cPéytlsackrounn.
horse=there CcoMP=appear now

‘[What appeared now|sackcrounp is [a horse]roc.”

Finally, focus on DP-arguments is marked by means of a cleft-structure in which the
focused DP is base-generated after the cleft-marker Ce or Pe in sentence-initial position. The
background (cleft remnant) is realized as an argument clause: this is introduced by a
complementizer e or k, and contains a gap # marked by subordinating morphology on the
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verb (Kroeber 1997, 1999, Koch 2008a, 2008b; Davis et al. 2004 on St’at’imcets Salish).
The gap is coreferent with the clefted focus.

(8) a.A: [ heard that it was Fred who painted it. [S-focus]
B: & [{':RéSS]FOC [e pint-t-@-mus t]BACKGROUND.
CLEFT  DET=ROsS COMP  paint-TRANS-30-SUBJ.GAP fx
‘It was [Ross]roc [that # painted it]sackcrounp.”
b. A:  What do you see there? [O-focus)
B: ?é=xe?=ne’? [C:kl'épS] FOC [e=wik—t—®—ne tx] BACKGROUND.
CLEFT=DEM=there DET=grape coMpP=see-TR-30-15G.S #

‘It’s [grapes]poc [that I see [x]BACKGROUND-’

Syntactically, the cleft predicate takes the cleft-DP and a cleft-remnant CP as arguments
(9a). Thus, clefts conform to the general constraint that focus is always initial and (part of)
the predicate. Semantically, the cleft marker denotes a 2place-function that takes an
individual ( [ cleft-DP]] ) and a property ( [[ cleft-remnant]] ) as arguments (9b). For detailed
argumentation, see Kroeber (1997, 1999), Koch (2008a, 2008b) and Davis et al. (2004).

9) a. DP-CP analysis of clefts: [preap Ceceetiz> [ DP<e-]] [<e- CP ]
b. denotation of cleft predicate:  [[¢e]] = AxOD.. APOD.. P(x)

Two kinds of evidence for the structure in (9a) are: (i.) The cleft predicate Ce behaves like
other verbal predicates in taking particular morphology under embedding (e.g.
nominalization and possessive morphology in 10); (ii.) the cleft-remnant must be introduced
by complementizing elements that are independently attested on complement clauses (e in
8bB, k in 11), but it cannot be introduced by the determiner t (11), which is found in free
relative DPs, such as (5) above.

(10) a. Embedded verb with nominalizer and possessive morphology s=...=s on V:
qe?nim-@-ne=xe? k=s=w?Pxiim=s e=Ste  t=k=nlesgaxa.
hear-tr-30-1s6.s=pEM c=NoMm=have=3PoC| per=Sue osL=IrRL=horse
‘I heard that Sue has some horses.’

b. Embedded cleft with nominalizer and possessive morphology s=...=s on Ce:
gePni-m-G-ne  k=s=Cé=s t=Fréd  k=pint-et-@-mus.
hear-1r-30-1sG.s c=Nom=Ce=3PoCl p=Fred c=paint-TrR-30-sUBJ.GAP
‘I heard that it was Fred who painted it.’

(11)  &é=n=met=xe? t=Monique k= (/*t=) ta?Xxans t=e=sta?xans.
cLErtT=Q=indeed=pEM  DET=Monique comp= (/*DET=) eat oBL=DET=fo0d
‘Was it Monique that ate the food?’

Semantically, Nte?kepmxcin clefts differ from English clefts in two important respects.
First, they do not introduce an existence presupposition (Soames 1982, Rooth 1996, Percus
1997, Hedberg 2000 on English; Davis et. al 2004, Koch 2007, 2008a, on Salish): speakers
do not judge discourse-initial clefts as infelicitous when presented with them (Davis et al.
2004, Matthewson 2006, von Fintel and Matthewson 2008, on St’at’imcets & Straits Salish):

(12) A ¢é=xe? e=kah e=s=tx"-lip=s e=Patrick.
CLEFT=DEM DET=car comp=NoM=buy-INch=3PoCl  per=Patrick
‘Patrick bought a car.” (more literally: ‘It was a car that Patrick bought.”)
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B: teté?  k=s=tx"-ip=s xéPe. Au?,uh ...
NEG comp=Nom=buy-iNcE=3PoCl ~ pem.  but,uh ....
‘He didn’t buy one. He, uh ....

C: Péx=xe? qvax-m.
IMPF=DEM borrow-mMpL
‘He borrowed one.’

Secondly, Nte?kepmxcin clefts come without a uniqueness or exhaustivity effect: they
are felicitous even if the cleft-denotation does not exhaust the domain of individuals
satisfying the backgrounded predicate (13).

(13) [Context: There are 6 people in a picture. Several of them are carrying apples.]
A: Who is carrying apples?

B: Cé=xe? e=Bétsy e=res-k"ak"-m t=e=péye?,
CLEFT=DEM pET=Betsy COMP=STAT-CAITy-MDL  OBL=DET=ONE,
et Cé=xe? e=Jon.
and CLEFT=DEM DET=JOn.

‘Betsy is carrying one, and so is John.’
(literally: It is Betsy that is carrying one (basket), and it is John.”) (# only Betsy)

Since Nte?kepmxcin clefts are semantically not exhaustive, additive particles should be
able to associate with the focused cleft-DP. We show that this prediction is borne out in §4.2.

4 Exclusive ‘only’, additive ‘also’, and scalar readings

4.1 Expression of the exclusive reading = only

Exclusive readings are obligatorily expressed by means of the 2CL Au?. Au? must associate
with a syntactically-marked focus. Completely parallel to the three syntactic focusing
strategies observed in section 3, this focus is either the initial verbal or nominal predicate
(14ab), or a clefted DP (14c). When the 2CL Au? associates with a clefted DP-focus, the
default predicative cleft marker ¢e or ?e is replaced by the exclusive cleft marker cuk”
(14c¢).

(14)  a.2CL Au? in a verb-initial clause associates with VP focus (also V, CP focus):

nSWg¥-dm=kn=Au?=ne? t=e=he?use?.
boil-mpL=1s6.InCl= AUP=DEMm OBL=DET=€gg
‘I only [boiled an egg]roc.” / ‘I only [boiled]roc an egg.’
(Not * “Only [I]roc boiled an egg.” / * ‘I boiled only [an egg]roc.”)

b. 2CL Au? with initial nominal predicates associates with bare NP-focus:
tiy=us=AU?=ne? k=ex=eP=s=?uq"e?.
tea=3coni= AUP=DEm comp=imMPF=2s5G.PoCl=nom=drink
“You should only drink [tea]roc.’
(not: *Only [you]roc should drink tea.’/*“You should only [drink]roc tea.”)

c. 2CL Au? preceded by exclusive cleft marker cuk” and associated with clefted DP:
cﬁk“’=7\u P=we? [Dp C:kéyx:ll:oc [CP GZWﬂ(—t—Q-l’le]B@
CLEFTony,= AUP=DEM per=hand COMP=See-TRANS-30BJ-15G.SUBJ
‘I only see [a hand]roc there.” (literally “It’s only [a hand]roc that I see.”)
(vot: * ‘Only [I]roc see a hand there.” / * ‘I only [see]roc a hand there.”)
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The negative judgements in (14) show that the 2CL Au? must associate with the
syntactically-marked foci (in situ or clefted). In the absence of overt cleft-structure, Au?
must associate with the sentence-initial verbal (14a) or nominal predicate (14b). With DP-
argument clefts, 2CL Au? must associate with the clefted focus DP (14c).

The exclusive meaning component of the 2CL Au? is truth conditional, like English only,
since it can be targeted by negation (15), and is not cancellable (16).

(15)  Exclusiveness can be targeted by negation (= only):
teté? k=s=cik"=s=AuU? e=Sam k=k“on-nwétn t=k=sqyéytn.
NoT  comp=Nom=cuk"=3PoCl=Au? pET=Sam comp=get-NcM OBL=IRL=salmon
‘Not only Sam caught a fish.’
k¥an-nwétn=retAur=xe? e=Tom t=e=sqyéytn.
get-Nem=7etAuP=pem pET=Tom oBL=DET=salmon
“Tom also caught a fish.’

(16)  Exclusive meaning is not cancellable (= only):

cuk¥=Au? e=Janet e=Q"yéw-m t=e=qénies.
CLEFTomy= Au? DET=Janet comp=pick-mMpL oBL=DET=mushroom
‘Only Janet picked mushrooms.’

# ?et  xay-m=refAu? e=Tom.

and  do.so-mpL=?etAu? per=Tom
# ‘And so did Tom.’

4.2 Expression of the additive reading = also, too

Additive readings are expressed by means of the expression ?etAu?, which is also typically
realized as a 2CL (but see §6). Again parallel to the basic focusing strategies outlined in
section 3, PetAu? can associate with sentence-initial verbal (17a) or nominal predicates
(17b). In cleft-structures, it associates with the clefted DP-argument (17c). Unlike the
exclusive Au?, when the 2CL ?etAu? associates with a clefted DP-focus, it co-occurs with
the default predicative cleft marker ¢e or ?€ in initial position.

(17)  a.2CL ?etAu? in a verb-initial clause, associating with VP focus (also V, CP):

Pet  [k“uk“=kn=?etAu?=xe?e =S ap=us]roc.
and cook=1s6.InCl=PetAu?=pem pET=dusk=3cons
‘And I also [cooked supper]roc.’

b. 2CL ?etAu? associating with a bare NP predicate that is narrowly focused:
[Np npﬁytn]Foc=?e’r7\u ?=xe? [CP e=s=p1'1f)n=s]BACKGROUND.

bed=?etAu?=pem comp=Nom=find[pmm]=3PoCl

‘[What he also found was]gackarounp [a bed]roc.’

c. 2CL ?etAu? associated with a clefted DP:
(’:é:?e{'xU? [Dp e:SﬁC]Foc [cp e=(’:C’1-a’ pP-qn t:C:?éPIS]B(;.
cLerr=PetAu?  per=Sue comp=hit-iNcH-head OBL=DET=apple
‘It was also [Sue]roc [that got hit in the head by an apple]sc.’

However, in section 6 we will see that the syntactic distribution and the association
behaviour of additive ?etAu? are more flexible compared to exclusive Au?: PetAu? can also
occur in sentence-final adverb position, and can associate freely with the focus. This raises
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the question: do exclusive and additive particles really belong in the same class of focus-
sensitive expressions, as Beaver and Clark (2008) suggest?

Finally, the use of ?etAu? induces an additive existential presupposition (unlike plain
clefts). Discourse-initial uses of ?etAu? are often judged infelicitous by speakers (18).

(18) # Ce=retAur=xe? e=Monik e=nés u=t=nta?xanséytn.
cLerr=PetAu?=peM  DET=Monique compP=go to=pET=restaurant
‘It was also Monique that went to a restaurant.’
[Consultant comment: You should say that somebody else went before she did.]

While speakers’ reactions to out-of-the-blue utterances of ‘also’ are quite strong, it is
unclear whether these consultant responses constitute instances of ‘Hey, wait a minute!’
responses (von Fintel 2004). If so, then at least some Salish languages may have some
English-style presuppositions & la Stalnaker 1974 (contra Matthewson 2006). However, if
these are metalinguistic comments relating only to the speaker’s perspective, then they may
be compatible with a language-wide lack of presuppositional content for the hearer
(Matthewson 2006, who adopts Gauker 1998). We set this issue aside for future work.

4.3 Expression of the scalar reading = even

Unlike in European languages, scalarity is not lexically coded in Nte?kepmxcin by means of
a separate lexical item (though it is in the Lower dialect of St’at’imcets (Davis 2007, p.c.)
and Klallam Salish (Montler 2003)). Instead, the additive particle ?etAu? can get a scalar
interpretation depending on context. The expression of the additive ‘also’- and scalar ‘even’-
reading in (19) is not distinguished by prosody either, and must be contextually resolved.

(19)  contexr I: Bill yelled at all the pets in the house and ...
contexr II: The boss was angry. He yelled at the workers and ...
cé=retAu?  e=pus, e=RiX"-0-D-es.
cLerr=PetAu? per=cat comp=yell-TRANS-30BI-3SUBJ
1. ‘He also yelled at [the cat]roc.” (in contexT I)
il. ‘He even yelled at [the cat]roc.’ (in context II)

In some languages, use of the additive marker plus grammatical focus marking yields a
scalar interpretation (e.g. Hindi — Lahiri 1998, Vietnamese — Hole 2008). However, in
Nterkepmxcin, scalarity is a pragmatically induced special instance of additivity in need of
contextual resolution. There is no structural position and no syntactic focus realization that
would force the particle ?etAu? to get only an additive or a scalar interpretation.

4.4 Summary of empirical observations

We have shown that focus-sensitive exclusive and additive readings are expressed by the
obligatory presence of the 2CLs Au? and ?etAu?. When Au? and ?etAu? associate with
clefted DP-foci, they co-occur with the special exclusive cleft marker cuk" and the default
cleft marker Ce / ?e, respectively. There is no separate lexical marker of scalarity. Finally,
the meaning contribution of the exclusive and additive particles Au? and ?etAu? is parallel to
that of their English counterparts only and also: the exclusive interpretation with Au? is
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truth-conditional, while the additive interpretation with ?etAu? is presuppositional. Since
plain DP-clefts do not come with uniqueness presuppositions, the additional occurrence of
exclusive Au? is not redundant, nor is the co-occurrence of additive ?etAu? incompatible.

5 Analysis: Focus-Sensitive Expressions in Thompson

5.1 The general picture

We propose that the exclusive and additive meaning components are coded in the 2CL
elements, since only the 2CL are mandatory for all 3 focus-marking strategies (V-initial, NP-
initial, DP-cleft). Under our account, the 2CLs Au? and ?etAu? are adverbial elements in a
high functional projection FP, where they take proposition-denoting expressions (= clauses)
as their arguments. This is parallel to recent accounts of 2CL modal and evidential markers
in Salish (e.g. Matthewson et al. 2007).

(20) a. FP b. FP
/\ /\
2CL TP 2CL TP
Au? A Au?
?e{'XU? V(P)Foc e ?e{xU? CC-DPFOC CPsg
NPFoc eee CukW-DPFoc CPBG

On our analysis, the cleft predicates ¢e / ?e and cuk” do not form part of complex focus-
sensitive operators: ¢e / ?e in additive clefts is simply the ordinary cleft-marker found in
plain DP-clefts, while we treat cuk" in exclusive clefts as a semantically vacuous focus-
agreement cleft marker; see below.

5.2 The analysis of exclusive readings = only

We assign the adverbial 2CL Au? the same meaning as its adverbial proposition-taking
counterpart on/y in English, on the analysis in Rooth (1996):

21)  [Au?]™=Ap. p(w) O0qOL p]l " [a(w) > q=1p]°] (Rooth 1996)

Relevant alternative propositions are computed off the surface structure, where the focus
constituent is (part of) the sentence-initial predicate:

(22) a. 2CL ( V(P)roc X)) (predication focus)
b. 2CL ([NPgoc][e-CP]sc) (bare NP-focus)
C. 2CL ([cuk" DProc][e-CP ... ]sc) (DP-argument focus)

The 2CL Au? is focus-functional (strictly f-sensitive in the sense of Beaver and Clark
2003, 2008), in that it can only associate with the focus-marked predicative constituent (or
its extended projection) in sentence-initial position. Sample derivations are given below:

(23) a. [(14a)] = (= ‘I only [boiled an egg]roc.’)
b. = [AuU?]] ( [nS™g"-8m=kn=ne? t=e=he?tse?]roc ] )
c.

= Ap.p(w) OOqO[ pl : [ q(w) 2 q=[p] ° ] (Aw. I boiled an egg in w)
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d. = [1iff I boiled an egg in w and for all focus-alternative propositions q in the
set {Aw. I boiled an egg in w, Aw. I peeled a carrot in w, ...}: If q is true in w
it is the proposition that I boiled an egg.
(24) [(140)] = (=‘It’s only [a hand]roc that I see there.”)
= [AU?] ([ [cuk =we? [e=kéyx]roc] [cr e=Wik-t-B-nelsc] )
= Ap.p(w)OOqO[ pl “: [ q(w) =2 q=1[ pll ° ] ( Aw. I see a hand there)
= 1 iff I see a hand there in w and for all focus-alternative propositions q in the
set {Aw. I see a hand there in w, Aw. I see a foot there in w, ...}: If q is true
in w it is the proposition that I see a hand there in w.

ae o
|

The cleft-marker cuk” derives from the homonymous lexical verb cuk" ‘to stop/finish.’

(25)  cuk"=Aanm=xe? 9=n=s=7¢émit ncé?.
finish=PERF=DEM comp=1sG.PoCl=nom=babysit  1sG.EMPH
‘I stopped babysitting, myself.” (more lit. ‘Finished that my babysitting myself.”)

However, since cuk” is absent in cases of V- and NP-initial focus (14ab), we contend that
it does not form part of a syntactically complex exclusive focus operator. Rather, following
Hole’s (2008) analysis of adnominal focus-agreeement markers in Mandarin and Vietnamese
(26), we analyze it as a semantically empty (as far as exclusive content goes) marker of focus
agreement. Thus, cuk” is a lexically specified cleft predicate that has undergone semantic
bleaching and is restricted to occur in the scope of the adverbial exclusive operator Au?.

(26)  Nam chi [ve in moi [thit bO]roc thoi ].
Nam only eat PRTroconty meat beef PRT.
‘Nam ate only [beef]roc.’

5.3 The analysis of additive readings = also, too

The cleft marker ¢e with DP-clefts under the additive operator ?etAu? is the default cleft
marker found in plain DP-clefts and carries no additive semantic load. Because plain clefts
do not come with any existential presupposition or uniqueness effect, ¢e is compatible with
additive ?etAu?, which introduces an existential presupposition. In a first appoximation, we
have the additive operator ?etAu? denote the identity function on propositions and add a
presupposition to the effect that a contextually relevant alternative proposition is true in
addition to the proposition expressed (but see §6 for observations to the effect that things are
not quite as simple):

(27)  (first approximation): [?etAu? ¥ =Ap: Oqlq O[p] ' Og#pl: gw).p
presupposition

5.4 Evidence for the (head-like) adverbial nature of focus-sensitive 2CLs

In this section, we go over several further correct predictions of the analysis. First, if the
exclusive 2CL Au? is adverbial in nature, its scope should be clause-bounded by analogy to
the behaviour of adverbial on/y in English (28a) (Taglicht 1984). The scope of adnominal
only, by contrast, is not clause-bouded, as illustrated in (28bii). On standard accounts (e.g.
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von Stechow 1991), this follows from the fact that adnominal instances of on/y can undergo
QR and thus take wide scope (29).

(28) a. They were advised [ to only learn Spanish] ADVERBIAL ONLY
‘The advice was: Learn Spanish and nothing else.’
b. They were advised [to learn only Spanish] ADNOMINAL ONLY

i. ‘The advice was: Learn Spanish and nothing else.” (=26a)
ii. ‘Spanish is the only language such that they were advised to learn it (but
they were free to learn other languages in addition).’

(29)  LF for (28bii): only-DP; advise [... t; ...]

(30) shows that inverse scope construals are available in Nte?kepmxcin, in principle, as
the universal QNP fekm ‘all’ can take inverse scope over the higher negation predicate,
possibly after QR (see Davis 2005 on negation in Salish):

(30) teté? k=s=Pupi-t-@-iyxs tékm  e=scmé?Pmi?t e=sCwén-s.
NEG comp=NoM=eat-TR-30-3PL.S all per=children  p=dry.salmon-3ross
‘All the kids did not eat their dried salmon.’ [all > not]

However, as expected on our analysis, exclusive 2CL Au? cannot take inverse scope over
the negation predicate tete? in (31a). The semantic scope of Au? always corresponds to its
surface position: In order to take wide scope, cuk” Au? must be the leftmost matrix predicate,
while negation tete? is embedded in the cleft-remnant (31b):

31) a teté? [k=s=clk"=s=AuU? e=Sam k=k"an-nwétn t=k=sqyéytn].
NEG  c=Nom=cuk"“=3PoCl= AU? p=Sam c=get-NcMm oBL=IRL=salmon
‘Not only Sam caught a fish.’ [not > only (*only > not)]
b. clik"= Au? e=Sam [teté? k=s=k“on-nwétn=s t=k=sqyéytn.]
cuk™= AuU? pEr=Sam c.Nor  c=Nom=get-NcM=3PoCl  osL=IRL=Salmon
‘Only Sam didn’t catch any fish.’ [only > not (*not > only)]

Nor can 2CL Au? scope over other verbal predicates (‘forget” in 32). Again, to take wide
scope, cuk” Au? must be the matrix predicate (33), while the verbal predicate is embedded in
the cleft-remnant CP (‘remember’ in 33).

(32)  contExT: my mother tells me to only buy potatoes. But I forget and I come home
with a whole bag full of groceries: forget > only; only embedded.

tp-0-O-ne=xe? [k=s=ctk"=s=AU?
forget-TRANS-30BI-15SG.SUBI=DEM COMP=NOM=CLEFTom,=3P0oCl= AU?
e=Stqols X"y e=n=s=k"n-dm].
DET=potato FUT comP=1sG.PoCl=nom=get-MDL

‘I forgot that it was only potatoes that I was supposed to get.’
(Not: * ‘It was only potatoes that I forgot to get.”)

(33)  contexT: I went grocery shopping. And I forgot everything that I was supposed to
buy. I remembered to buy only potatoes: only > remember , verb embedded.

cuk™=Au? e=5tqols [e=tok¥-min-O-ne
CLEFTony= AU? DET=potato coMp=remember-TRANS-30BJ- 1 SG.SUBJ
k= x"ay n=s=k"n-dm)].

COMP=FUT 1s6.PoCl=nom=get-MDL
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‘Only potatoes did I remember that I had to get.’
(vot: * ‘I forgot to buy only potatoes, I bought more than just potatoes.’)

Thus, the semantic scope of 2CL Au? is clause-bounded, consistent with adverbial status.

The second prediction of the adverbial analysis is that 2CL focus particles are not
possible in left-extraposed contrastive topics. Since left-extraposed topics are not
propositional in nature, they are incompatible with adverbial focus-sensitive operators and
have no left-peripheral position to host these clitics:

(34)  a.Intended: * ‘Only [Bill]roc, he’s wearing only [shorts]roc.’
*[e=Bill]Jroc=AU?, cuk"=Au? [e=skatkatwéyus]roc e=Pes-Him-st-0-s.
per=Bill=Au?  cuk"=Au? ber=cut.off.pants COMP=STAT-Wear-TrR-30-3s
b. Intended: ‘[Their cat]roc too, it’s also [smiling]roc.’
*[e pus-iyxs]roc=PetAu?, 2éx=PetAu?=xe?=ne? [Pes-q"iA]roc.
peT=cat=retAu?, mvpr=PetAUP=DEM=DEM STAT-smile

The third prediction is the absence of multiple occurrences of 2CL focus particles in a
single clause. Since there is only one structural position for focus-sensitive 2CLs and only
one structural focus position (sentence-initial predicate), we expect to find no more than one
focus-sensitive particle per clause. Again, this prediction is borne out, as second occurrence
focus (SOF) contexts incur no additional focus particle (35iv). However, when there is a
second clause-embedding predicate, a second focus-sensitive particle is possible, alongside
syntactic marking of the second occurrence focus (36).

(35) Intended: ‘Only [Bill]roc is wearing only [shorts]sor.’
Cl’lszxU? [e=B1'11]poc
CLEFTomy=AU?  DET=BIll ...

‘It is only [BillJroc ...”

*1, e=s-tam-st-@-mus (cuk")=Au?  [e=skoatkatwéyus]sor.
C=STAT-Wear-TR-30-SUBJ.GAP (CLEFTony)=AU? DpET=cut.off.pants
intended: ‘... that is wearing only [shorts]sor.’

* i, e=[skatkatwéyus]sor(=c)=AU? e=res-tim-st-O-s.
comp=cut.off.pants(=3PoCl)=Au? COMP=STAT-Wear-TR-30BJ-3SUBJ
intended: ‘... that what he’s wearing is only [shorts]sor.’

* i, e=s=cuk"“=s=Au? [e=skatkatwéyus]sor e=Pes-tim-st-@-s.

comp=NomM=cuk"=3PoCI=AU? Dper=cut.off.pants c=sTaT-wear-Tr-30-3s
intended: ‘... that it is only [shorts]sor that he is wearing.’

Viv. e=s-tam-st-@-mus e=skatkatwéyus.
COMP=STAT-Wear-TR-30-SUBJ.GAP DET=cut.off.pants
‘... that is wearing shorts.’

(36)  2é=ek“u=relAu? [e=TomJroc ~ k=X3k-s-t-@-émus
cLEFT=EVID=1elAu? per=Tom coMP=KNoOw-CAUS-TR-30-SUBJ.GAP
k=s=cuk"=s=Au? [e=sqyéytn]sor
COMP:Nom=CLEFT0n1y=3P0C1=7\u? pET=salmon
k=ex="upi-B@-O-s=xe?e e=Monik.
comp=IMPF=eat-TR-30-3s=DEM  DET=Monique
‘Even [Tom]roc knows that Monique eats only [fish]sor.”
(literally: ‘It is even Tom that knows that it is only fish that Monique eats.”)
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Finally, if focus-sensitive 2CLs are proposition-taking operators, then they should behave
like other proposition-taking operators, such as modal evidential markers. This appears to be
the case. Modal evidentials are also realized as 2CLs (1b, 1d), and operate at the
propositional level in Salish (Matthewson et al. 2007). The scope of modal/evidential
markers is also clause-bounded, except for when they double the matrix verb of
saying/hearing (Matthewson et al. 2007, Davis p.c.):

(37)  gePni-m-@-ne=xe? k=s=x"uy=s=ek"u Katni-m
hear-tr-30-1sG6.s=pEM comp=NoM=rFUT=3P0oCl=EVID rodfish-mpL
tékm=us e=séytknmx.

all=3CnCl DET=people
‘I heard that [reportative] everyone was going to go fishing.’

Thus, NtePkepmxcin surface structure mirrors the semantic relations between operator
and propositional complement in a fully transparent way. This is unlike English, where the
semantic relations of operator and complement are not visible at surface structure (on some
analyses). For such cases, LF-movement of the focus particle to a high left-peripheral
position is typically assumed (e.g. Rooth 1996).

6 Exclusives # Additives: Two kinds of focus-sensitivity?

In this final section, we take up recent work by Beaver and Clark (2008), who suggest that
exclusive, scalar anp additive particles belong to a natural class of focus-functional items
that conventionally associate with focus. This contrasts with freely associating Q-adverbials
like always. We show that, in Nte?kepmxcin, only exclusive 2CL Au? requires syntactic
focus-marking, whereas the additive/scalar particle ?etAu? is more flexible in its syntactic
distribution and its association behaviour, on a par with the Q-adverbial Ae?kmix ‘always.’

Beaver and Clark primarily show the focus-functional nature of exclusive particles in
Germanic, but suggest that their account should extend to scalar and additive particles.
Under their Conventionalized Association with Focus, the focus particles only and even are
anaphoric on the current question under discussion (QUD). The particles mark assertions as
weaker (only) or stronger (even) than the expected answer to the current QUD. In Germanic,
the current QUD is indicated by focus accent. Thus, focus-functional particles require a
focus-marked constituent to associate with.

In Nte?kepmxcin, we saw that the QUD is marked by a syntactic strategy rather than by
focus accent (Koch 2008a, to appear). We saw in (14) that the exclusive 2CL Au? can only
associate with a syntactically marked focus, in line with Beaver and Clark’s (2008) account
of English only. While the data that we have seen so far for additive ?etAu? (17) are also
consistent with a conventional focus association account, additional data show that, in fact,
additive PetAu? patterns with the Q-adverbial Re?kmix ‘always,” and associates freely.

(38) . exclusive Au?: conventional association + FOC-marking
ii. additive PetAu? & Q-adverbials:  free association

Syntactically, exclusive Au? must be realized as a 2CL, whereas additive ?etAu? can also
occur in the sentence-final adverbial position (the canonical adjunct position) (39a), sharing
this property with the Q-adverbial Ae?kmix ‘always’ (39b).
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(39) a. Pet  [nés=ek“u=xe? mil’t-m-@-s  e=snuk“nik“e?-slroc PetAuU?.
and gO=EVID=DEM  Visit-TR-30-3s peT=friend[rep]-3poss PetAu?
‘And she [visited her friends]roc t0o.’
b. [Péx=xePe yémit]roc e=John Re?knix.
IMPF=DEM pray per=John always

‘John always [goes to church]roc.’
(°If there is something that John always does, it’s go to church.”)

In terms of association behaviour, we saw that exclusive 2CL Au? must associate with the
sentence-initial focus constituent under all three focus-marking strategies (14, 40a). In
contrast, both the additive 2CL/adverbial ?etAu? and the Q-adverbial Ae?kmiX can freely
associate with in situ arguments (in the absence of clefted DP-foci) (40b-e). Note that (40b-
e) come from within the speaker’s discourse turn, rather than a conversational exchange;
thus, there is no explicit QUD and the contrastive DP focus is not obligatorily marked via
clefting (compare to the data in §3).

(40)  a. V-initial: Mandatory association of exclusive Au? with V(P)-focus:
nSq"-dm=kn=Au?=ne? t=e=he?use?.
boil-mpL=1s6.InClI=AUP=DEM  OBL=DET=€gg
‘I only [boiled an egg]roc.” / ‘I only [boiled]roc an egg.’
(Not * ‘Only [I]roc boiled an egg.” / * ‘I boiled only [an egg]roc.”)
V-initial: Association of additive ?etAu? and Q-adverbial with in situ DPs possible!

b. wik-t-0-s=ek“u=?etAu?=xe?e [e=TomJroc  e=sax“sux". [SUBJ]
see-TR-30-31s=EviD="etAUP=pEM pET=Tom pET=grizzly.bear
(Bill saw the grizzly and ...) ‘[Tom]roc also saw the grizzly bear.’

C. wik-t-@-s=?etAu?=xe?e [e=s2x"sux"]roc. [OBJ]
see-TR-30-3s=PetAuP=pem pET=grizzly.bear
(Tom saw some other animals and ...) ‘He also saw a [grizzly bear]roc.’

d. ?et  wPxum=xe?=ne? [t=e=kdh]roc  PelAu?. [OBLIQUE]

and  have=pEm=pEM oBL=DET=car relAu?

(Penny has a dog, and she has a table, ...) ‘And she has a [car]roc t00.’
e. kiye? [enit]roc RePkmix. [SUBJ]

precede 35G.EMPH always

‘[She]roc always went first.” (‘If someone went first, it was always her.”)

Finally, observe that, even in the absence of an explicit QUD, exclusive Au? requires
syntactic focus marking of the DP-argument that it associates with (41). In contrast, with
additive ?etAu?, no DP-clefting is required (40b-d), even when the associate of ?etAu? does
not match the QUD (i.e. is not a syntactically marked focus) (42). In (42), the syntactically
marked focus is the initial verb (matching the QUD), while ?etAu? associates with in situ
John (shown by the numerical index).

(41)  context: Several people are each making soup. The consultant remarks that some of
them are smiling, because they have a lot of things to put in their soup. Next she notes that
Pam looks upset, and goes on to offer the following observation:

cuk"=Au?=xe? [©=tométos]roc e=wrex-s-t-@-€s ....

CLEFTonty=AUP=DEM DET=tomato  COMP=IMPF-TR-30-3s

‘She has only [tomatoes]roc (to put in her soup) ....”

(more literally: ‘It is only [tomatoes]roc that she has.”)
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42) A: Betsy is hollering. What about John?
B: [C’] 9xni-m] Focz?e’ﬁ\u ?1=xe? [e=John]roc,.
holler-mpL=?etAu?=pem pEr=John
‘[John]roc, is [hollering]roc too;.’
QUD: What is John doing?  [VP wide-focus, marked as V-initial]
Associate of PetAu?: John  [in situ DP, not focus-marked, # QUD]

To conclude, exclusive 2CL Au? and the additive particle ?efAu? differ syntactically and
semantically, and, in Nte?kepmxcin, do not belong to the same class of focus-sensitive
items. Exclusive 2CL Au? is focus-functional in the sense of Beaver and Clark (2008), since
it must associate with a syntactically marked focus; it is therefore possible to analyse the
exclusive particle as directly relating to the current QUD (Beaver and Clark 2008: ch.10). On
the other hand, additive ?etAu? patterns like the Q-adverbial Ae?kmix ‘always:” both show
free association behaviour and should not make direct reference to the focus value in their
lexical semantics. As a result, the strong reading for additive ?etAu? in (27) should be
weakened to the Q-adverbial reading in (43), according to which ?etAu? expresses the fact
that there is at least one event satisfying a comparable (=) proposition to p, where
comparability is governed by syntactic focus marking.

(43) [ PetAu?] ™ =Ap: [yt [q(e) Ogq#p Oq=pl: g(e).p

7 Conclusion: Towards a typology of focus markers

In Nte?kepmxcin, focus particles are adverbial (corresponding to the general predicative
focus marking strategy). Exclusives rely on syntactic focus marking, and hence are (like in
English) anaphoric on the QUD. Q-adverbials do not rely on syntactic focus marking (again
like English), but neither do additive particles, with both showing free association behaviour.
Finally, scalar ‘even’ readings are expressed through the use of the additive particle, and are
not explicitly coded in the grammatical system.

Cross-linguistically, then, we suggest the following possible dimensions of variation for
focus particles.

First, in terms of syntactic status, focus markers may be strictly adverbial in some
languages, as we have suggested for Salish (arguably also for German, Jacobs 1983, Biiring
and Hartmann 2001). This corresponds nicely to the more general predicative/verbal focus
marking strategy observed in this language (and as noted by Davis 2007 for St’at’imcets
Salish, Benner 2006 for Sencéthen Salish). On the other hand, languages with a nominal
focus marking strategy may employ strictly adnominal focus particles. This has been
observed for the West Chadic languages Tangale, Bole, Guruntum, and Hausa, and for Bura
(Central Chadic), in Hartmann and Zimmermann (2007a, 2007b, 2008, 2009). Finally, mixed
languages like English (Rooth 1985) and arguably German (Reis 2005), may have both
adverbial and adnominal focus markers, possibly correlating with a flexible prosodic focus
marking system via pitch accent.

Second, we have seen variation in the degree of focus association by different focus
particles, and in different languages. Exclusives seem to display the most stability cross-
linguistically, associating with focus conventionally (Nte?kepmxcin, English, Hausa
(Zimmermann 2006), Tangale (Hartmann and Zimmermann 2007b) Bura (Hartmann and



252 KarsTteN Koct & MALTE ZIMMERMANN

Zimmermann 2008)). In contrast, additive markers may be a less uniform class, cross-
linguistically. The additive marker in Nte?kepmxcin shows free association. While Beaver
and Clark (2008) suggest that English additives associate conventionally with focus, stressed
additives in English/German (Krifka 1999) and Bura (Hartmann and Zimmermann 2008)
have been argued to associate with contrastive topics instead. This would leave only
unstressed additives in English as conventionally associating with focus, though this
conclusion certainly merits further work.
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Abstract

A novel pragmatic account of Heim (2001) and Rullmann (1995) ambiguities in
comparatives with possibility modals is proposed and compared to a structural
approach. The new analysis builds on a proposal in Fox and Hackl (2006) to
treat strong readings of possibility statements with ‘before’ clauses as a result of
strengthening their literary meanings by a free choice implicature.

1 Introduction

This paper is concerned with ambiguous comparative sentences featuring possibility
modals. There are three types of such comparatives whose interpretation calls for an
explanation. The first type is a ‘less’ comparative with a modal in the main clause.
Consider the following example from Heim (2001).

(1) (The draft is ten pages.) The paper is allowed to be less long than that.

One reading of (1) says that the paper is not allowed to be as long as the draft. The
other reading says that it is possible for the paper to be shorter than the draft, leaving
it open whether it is allowed to be as long as the draft.

The second kind of ambiguity, also pointed out in Heim (2001), is observed in dif-
ferential comparative like (2) below. (2) normally receives a rather weak interpretation
conveying that it is allowed for the paper to be 15 pages long. However, it may addi-
tionally imply that the paper is not allowed to be longer than 15 pages. In the following
I shall refer to the ambiguities in (1) and (2) as Heim ambiguities.

(2) (The draft is ten pages long.) The paper is allowed to be exactly five pages
longer than that.

The third phenomenon to be considered is known as Rullmann ambiguity. The
following sentence from Rullmann (1995) is a paradigmatic example. It can either be
understood conveying that the altitude of the helicopter was below the maximal altitude

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
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of a plane or that it was below the minimal one. Rullmann ambiguity arguably surfaces
only in negative polar comparatives.

(3)  The helicopter was flying less high than a plane can fly.

I shall defend the view that the weaker readings of the first two constructions are the
basic ones and the stronger readings result from a pragmatic enrichment known as a
free choice implicature. The same kind of enrichment is at work in Rullmann ambiguity
examples. I call the pragmatically enriched meanings ‘extreme’ readings (ExR). In (1)
and (2) the extreme is the maximally allowed length of the paper. In (3) the extreme
is set either to the maximal or the minimal altitude of a plane.

The paper is structured as follows. In section 2 I shall summarise the arguments
against treating the three kinds of ambiguities as structural ones and motivate a new
non-structural approach. In section 3 I shall implement a pragmatic approach to the
ambiguities along the lines suggested by Fox and Hackl (2006). In the remaining part
I shall address two problems that such an approach faces. The first problem is the
apparent dependence of Rullmann ambiguity on negative polarity. The second concern
is the difference in the strength of ExR of Heim’s ‘less’ comparatives as predicted by a
structural approach versus by a pragmatic approach.

2 Against Structural Ambiguity

The mainstream approaches to the ambiguities under discussion are structural, cf. Heim
(2001), Biiring (2007), Heim (2007), Oda (2008). Their central claim is that each of
the three kinds of comparatives mentioned above can be assigned two LFs differing in
the position of the comparative morpheme relative some other element in the structure.
For the sake of concreteness, let me present the gist of Heim’s (2007) theory which,
unlike other analyses, has a virtue of being general enough to account for all cases of
ambiguity. In the second part of this subsection I shall list the main challenges to a
structural ambiguity approach.

2.1 Heim (2007)

In Heim’s approach the ambiguity in sentences with ‘less’ results from the mobility
of ‘less’ and the availability of two landing sites for it in the presence of intensional
predicates. ‘Less’ spells out the comparative morpheme and the negative element ‘lit-
tle’. Being a degree negation, cf. the lexical entry in (4), ‘little’ scopally interacts with
possibility modals.

(4)  [little] = AdAP —P(d)

For example, sentence (1) is assigned two LFs corresponding to a wide and a narrow
scope of ‘little’ relative to ‘be allowed’, given in (5-a) and (5-b), respectively.
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(5)  a. [-er than 10pp] [A2 [little 2] [A1 allowed [the paper 1 long]]]
b. [-er than 10pp| [A2 [allowed [little 2] [Al [the paper 1 long]]]

Two remarks on the underlying assumptions are in order before we consider the re-
sulting interpretations. First, the comparative is treated here as a degree quantifier
restricted by the comparative complement, cf. (6-a). It QRs from its base position in
the ‘little’ phrase to the edge of the clause. Second, gradable adjectives are analyzed
as relations between degrees and individuals, monotone in their degree arguments, cf.

(6-b).

(6) a. [er]=APXQ PCQ
b. [long] = AwAdAz LENGTH,(z) > d

If the modal is in the scope of negation, as in (5-a), the scope of ‘-er’ is a set of lengths
greater or equal to the maximally allowed length of the paper, see (7-a). After the
application of ‘-er’; set (7-a) is said to include the set of lengths greater than or equal
to ten pages, which amounts to the claim that the length of the draft exceeds the
maximally allowed length of the paper. If negation operates below the modal, as in
(5-b), ‘-er’ compares the set left-bounded by the length of the draft to the set in (7-b).
The latter defines a set of degrees that are greater than the minimally allowed length
of the paper. The LF in (5-b) therefore corresponds to the claim that a length under
ten pages is permitted.

(7)  a. AdVw' € Acey, : LENGTH,y (paper) < d
b.  Adw’ € Acey, : LENGTH,y (paper) < d

Rullmann ambiguity in (3) is tackled analogously. The only difference is that in (3)
QR of the reconstructed ‘little’ phrase inside the comparative complement is responsible
for two readings. The option with a long movement leads to a comparison with the
maximal altitude of a plane, while a short movement results in a comparison with the
minimal altitude of a plane.

If there is no degree negation, as in comparatives with ‘exactly’ differentials, struc-
tural ambiguity is derived by assigning ‘-er’ wide or narrow scope relative to the modal.
This is a prediction that Heim (2007) inherits from Heim (2001). For example, the two
readings of (2) are represented as a wide scope and a narrow scope of the comparative,
given (8-a) and (8-b), respectively.

(8) a. mazx(AdIw' € Accy : LENGTHy, (paper) > d) = 15pp
‘The maximally allowed length of the paper is 15 pages.’
b. Jw’ € Acey, : max(AdLENGTH,, (paper) > d) = 15pp
‘It is possible for the paper to be 15 pages long.’

Heim’s approach is thus capable of accounting for all three cases of ambiguity. An-
other advantage is that it uncovers the apparent link between negative polarity and the
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availability of two readings in Rullmann ambiguity examples. Indeed, the variant of (3)
with a positive polar ‘higher’ in place of ‘less high’, given in (9), is judged unambiguous.
It can only compare the altitude of the helicopter with the maximal altitude of a plane.

(9)  The helicopter was flying higher than a plane can fly.

2.2 Challenges to a Scope Approach

A scope analysis, like Heim’s, faces a number of challenges. I shall list five of them here.
First, it appears that Heim ambiguity obtains outside comparatives as well. Depending
on what kind of information is relevant to the addressee each of the following sentences
has two different interpretations.

(10) a. You are allowed to arrive at 10 p.m.
b.  You are allowed to arrive earlier than 10 p.m.
c. You are allowed to arrive before 10 p.m.

When answering the question “When are we allowed to arrive?” the sentences in (10)
report on the latest permissible time of arrival: it is 10 p.m. in (10-a) and a time before
10 p.m. in (10-b) and (10-c). In a context of an alternative question they make a weaker
claim. In the latter case (10-a) means that 10 p.m. is a permissible time of arrival
leaving it open whether arriving before or after 10 p.m. would violate the regulations.
By analogy, sentences (10-b) and (10-c) simply communicate that arriving before 10
p.m. is compliant with the regulations. While the two readings of (10-b) receive a
straightforward account in Heim (2007), neither (10-a) nor (10-b) can be handled as
proposed by Heim, despite the obvious relatedness of the available interpretations.
Neither of them contains a comparative whose scope can be manipulated.

Rullmann ambiguity is not restricted to comparatives either. For example, the com-
parative clause of (11-a), when occurring unembedded as in (11-b), has two readings.
60 km/h may refer to the maximal speed limit as well as to the minimal one. These
readings pattern with a less-than-maximum and a less-than-minimum reading of (11-a).

(11)  a. Michael is driving less fast than allowed on this race track.
b. It is allowed to drive 60 km/h on this race track.

The common feature of examples (10) — (11) is the presence of a degree-denoting
expression under a certain type of possibility modals. Notably, not any possibility
modal gives rise to an ambiguity. This raises a second problem for a scope analysis,
already touched upon in Heim (2001) and Heim (2007). The variants of (10) with the
epistemic ‘might’ in place of the deontic ‘be allowed’, given below, are not ambiguous.

(12)  a. You might arrive at 10 p.m.
b.  You might arrive earlier than 10 p.m.
c.  You might arrive before 10 p.m.
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Neither of the examples in (12) can convey the latest time at which the addressee will
possibly arrive in view of the information available to the speaker. Accounting for the
discrepancy between (10) and (12) within a scope approach would most likely amount
to formulating a restriction on the narrow scope of ‘might’ with respect to ‘-er’, as Heim
suggests. ‘Might’ is notorious for its pervasive high scope behaviour. This would leave
us with a set of readings which correspond to the wide scope of ‘might’ relative to the
comparative, i.e. the weaker readings. However, where exactly such a restriction stems
from remains an open issue so far.

The third challenge to a scope analysis is the fact that ExRs in Heim ambiguity
examples are unanimously judged less natural than weak readings. Uttered in a context
favouring ExR, e.g. preceded by a wh-question, (13-a) is judged degraded by most
speakers. It is, however, reported to improve if the modal is preceded by ‘only’ as in
(13-b). The role of ‘only’ remains a mystery under a scope approach, and so does the
strong preference for the weak interpretation when (13-a) is uttered out of the blue.

(13)  a. You are allowed to arrive earlier than 10 p.m.
b.  You are only allowed to arrive earlier than 10 p.m.

The fourth challenge faced by a scope approach is ambiguity in comparatives with
true negative adjectives, like (14). Similar to (3), sentence (14) has a less-than-minimum
and a less-than-maximum reading. Since the locus of ambiguity in a scope approach
is the position of ‘little’ in the embedded clause, its proponents are forced to extract
a component with the meaning of ‘little’ from ‘lower’, see Heim (2007), Heim (2008),
Biiring (2007). The discussion of a decompositional treatment of negative antonyms in
Heim (2008) makes it clear that this creates as many puzzles as it solves problems.

(14) The helicopter was flying lower than a plane can fly.

The fifth challenge, which is related to the treatment of Rullmann ambiguity, is
the availability of empirical evidence showing that this kind of ambiguity does not
depend on negative polarity. The assumption that Rullmann ambiguity is restricted
to comparatives with negative polar predicates is questioned in Meier (2002). While
Meier’s examples contain deontic modals, comparatives with counterfactual possibility
modals present somewhat more convincing evidence for the availability of ambiguity
with positive polar adjectives. For example, (15) is undoubtably ambiguous. The
context in (15-a) highlights a more-than-minimum interpretation, while (15-b) suggests
a more-than-maximum reading.

(15)  Mary made more mistakes than Bill could have.

a. ... if he had done his best.
b. ... if he had made no effort at all.

To sum up, a scope approach to Heim and Rullmann ambiguities fails to explain
why this kind of ambiguity is possible outside of comparatives and only with a certain
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class of modals. It has nothing to say on the preference for the weaker reading and the
role of ‘only’ in promoting ExR, i.e. the stronger reading. It commits its proponents
to a decompositional analysis of negative polar adjectives. Finally, its prediction that
the ambiguity is polarity sensitive is questionable.

3 Fox and Hackl’s Solution

One alternative to a structural analysis in the spirit of Heim is informally discussed in
Fox and Hackl (2006). Fox and Hackl consider (16) as addressed to a person who is
staying at a Youth Hostel that is locked up over night. In the given context (16) is a
way to convey the time at which the doors are locked. So one can use this sentence
to communicate that the latest time at which one can enter the building precedes 10
p-m. This reading corresponds to the wide scope reading of ‘less’ comparatives with
‘be allowed’, viz. (1).

(16)  You are allowed to arrive before 10 p.m.

Fox and Hackl suggest that there are two pragmatic mechanisms responsible for the
strong reading of (16). The first one produces the so called free choice implicature,
which turns the plain assertion that you can arrive at a time ¢ before 10 p.m. to
the stronger statement that you can arrive at any time ¢ before 10 p.m. The second
pragmatic enrichment component is a strengthening by a scalar implicature which is
possible due to the existence of the free choice interpretation. The fact that you are
allowed to arrive any time before 10 p.m. is inferred to be the most informative true
possibility among alternative assertions of the kind ‘you are allowed to arrive any
time before ¢’. If the plain meaning of (16) is strengthened by these implicatures the
addressee gets informed about the latest time before which she is allowed to arrive.

In the following I shall follow in the footsteps of Fox and Hackl and show that their
approach generalizes to all cases of ambiguity discussed here.

3.1 Implementing Fox and Hackl (2006)

In this subsection I shall apply Fox and Hackl’s analysis to Heim ‘less’ comparatives.
The task is to explain why (1), repeated in (17) for convenience, can implicate that the
paper is not allowed to be ten pages or longer. For this purpose, I shall make use of
the procedure for deriving scalar implicatures developed in Fox (2007).

(17)  (The draft is ten pages.) The paper is allowed to be less long than that.
Under a widely accepted assumption that ‘be allowed’ existentially quantifies over

worlds compliant with whatever laws are in force in the actual world, we derive the
following truth condition for (17).



262 SVETA KRASIKOVA

(18) Jw’ € Acey, : LENGTH,y (paper) < 10pp

(18) corresponds to the weaker reading of (17): it is met iff there is an admissible state
of affairs in which the length of the paper is less than ten pages. Following the line
of reasoning in Fox (2007), (18) may generate the ignorance inference that the speaker
does not know what length under ten pages the paper is allowed to have. If this appears
implausible to the addressee, they may choose to strengthen the original meaning. Fox
suggests that in that case the hearer opts for an alternative structure by embedding
the original one under the covert exhaustivity operator exh with the semantics similar
to ‘only’. ezxh can be applied recursively as long as it contributes to the meaning in
a nontrivial way, that is, as long as it removes undesirable ignorance inferences. ezh
is essentially an exclusive operator restricted by a set of propositional alternatives to
its prejacent. It projects the truth of the prejacent and attempts to exclude as many
alternatives from its restriction set as possible with the aim of returning a consistent
statement. Fox calls alternatives that can be excluded in that way innocently exclud-
able. The set of innocently excludable alternatives (I-E) is formed by intersecting all
maximal sets of propositions in the alternatives set (A) such that their exclusion is
consistent with the prejacent. This is reflected in the following definition of exh.

(19)  [exh](A)(p) = Aw p(w) A ¥q € I-E(p,A): —q(w),
where I-E(p,A) = N{A" C AJA’ is a maximal set in A, s.t.
{—r:re A} U{p} is consistent}

Assume that to get rid of the undesirable inference that the speaker does not know
the acceptable length of the paper the addressee of (17) chooses the following parse for
that sentence.

(20)  [exh](A)(Fw’ € Accy : LENGTH,y (paper) < 10pp)

The prejacent of ezh in (20) can be represented as a disjunction of alternative lengths
under possibility, as shown in (21-a). Following the common practice, the alternative
set is formed by replacing disjunction with each separate disjunct, see (21-b).

(21) a. Jw’ € Accy : LENGTH (paper) = 1p V ... V LENGTH,, (paper) = 9pp
b. A={\w3w’' € Accy, : LENGTH,y (paper) = 1p, ...
AwIw' € Acey : LENGTH,y (paper) = 1p V ... V LENGTH,, (paper) = 9pp}

The reader can verify that none of the alternatives in A different from the prejacent
can be excluded innocently. However, the presence of the ignorance inference licenses
another level of exhaustification. The parse in (22) is another attempt by the addressee
to make most out of the literal meaning.

(22)  [ezh](A")([exh](A)(3w" € Accy : LENGTH,y (paper) < 10pp))
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This time the alternatives A’ are formed by applying exh to the elements of A, see
(23-a). The prejacent remains unchanged, each other alternative ¢ can be strengthened
by excluding all alternatives different from ¢ and the prejacent, as exemplified in (23-b).

(23) a. A '={exh(A)(p):pe A}
b. Aw3w’ € Acey, : LENGTH, (paper) = 1p, ...
—Jw’ € Accy, : LENGTH,y (paper) = 9pp

Each of the strengthened alternatives in the resulting A’ can be innocently excluded.
The reader may verify that this turns the possibility of a disjunction of lengths expressed
by the prejacent into the conjunction of the possibilities of separate disjuncts, as shown
in (24). (24) denotes a set of worlds in which the paper is allowed to have any length
under ten pages. This is the so called free choice interpretation of (17).

(24)  Aw3w’ € Acey, : LENGTH,y (paper) = 1p A ...A
Juw’ € Accy, : LENGTH, (paper) = 9pp
=Vd < 10pp3w’ € Ace,, : LENGTH,y (paper) = d

Evidently, the free choice interpretation is still not maximally exhaustive. From it the
addressee may infer by means of a scalar implicature that ten pages is the maximal
length the paper is allowed to be under, resulting in the ExR in (25).

(25)  Vd < 10pp3w’ € Acey, : LENGTH, (paper) = d
Vd > 10pp—3w’ € Acey, : LENGTH,y (paper) = d

Treating ExR as a result of a free choice effect has a welcome prediction for sentences
with epistemic modals like (12-b). The use of ‘might’ indicates the speaker’s uncertainty
about the truth of the embedded proposition. The speaker obviously lacks the relevant
evidence. In such a situation an inference about the ignorance of the speaker cannot
appear plausible to the hearer and lead to a strengthening of the meaning. On the
contrary, such an inference is a natural result of the use of ‘might’. This explains the
lack of Heim ambiguity in epistemic possibility statements.

3.2 Numerals under Possibility

It is widely accepted in the literature on the interpretation of numerals that the ‘exactly’
interpretation of a numeral can sometimes give way to the ‘at least’ or ‘at most’ reading
in an appropriate context. We need not delve into the ongoing debate about the source
of ‘exactly’,‘at least’ and ‘at most’ readings. Suppose we are free to select any option
if it results in the strengthening of the overall meaning.

(26) Mary could have spent €100.

a. ... She did away with a rather modest sum.
b. ... She didn’t have to be that extravagant.
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Depending on the context, €100 in (26) can refer to the minimum or to the maximum
Mary could have spent. Suppose (26) is uttered in a situation in which Mary was to
organise a party and she was saving up money to buy a new laptop. Mary’s primary
goal was to avoid spending too much for the party. Mary had €100 at her disposal. In
that case, the maximum interpretaiton is prominent, as facilitated by the continuation
in (26-a). On the other hand, (26) could have been uttered in a context in which Mary’s
goal was to prepare a fabulous meal for her family whatever it might cost her. With
the continuation in (26-b), the sentence receives the minimum interpetation.

How do these reading come about? I propose that the crucial step towards them is
a shift from the basic ‘exactly’ reading of the numeral in (27-a) to the ‘at most’ or ‘at
least’ reading in (27-b) and (27-c), respectively. Once we have made this step we can
follow Fox and Hackl’s line of reasoning elucidated in the previous sections to derive a
minimum or a maximum ExR of a possibility statement.

(27)  a. Aw3w' € Acey, : EXPENSE, (Mary) = €100
b.  Aw3w’ € Accy, : EXPENSE, (Mary) < €100
c. Aw3w' € Accy : EXPENSEy (Mary) > €100

Two questions arise at this point. The first one is how the shift from ‘exactly’ to ‘at
least’ and ‘at most’ can be implemented. It presents a broad and rather controversial
issue which is outside the scope of this paper. To answer it one has decide on which
interpretation is the basic one. A neo-Gricean approach along the lines of Fox (2007)
would derive the ‘exactly’ reading of a numeral from the ‘at least’ reading by means
of exhaustification. The ‘at most’ reading can be also obtained by excluding stronger
propositional alternatives to the plain meaning, for a spelled-out analysis of overt ‘at
most’ along these lines see Krifka (1999). An alternative, increasingly polular option
is to treat the ‘exactly’ reading as the basic one and the ‘at least’ reading as a result
of evaluating a sentence in a non-minimal situation, cf. Kratzer (2009). Whatever side
one takes, the derivation of ExR pursued here does not hinge on the choice.

The second issue to be addressed is when which interpretation obtains. The move
from (27-a) to (27-b) in the ‘party’ scenario mentioned above is possible because it
supports the inference from “Mary spends d much” to “Mary spends d-n much”. If
one saves up money by spending €100, it holds that one saves up money by spending
less than €100, cf. (28-a). Crucially, the direction of the inference is inferred from the
context and therefore the scale associated with the open proposition ‘Mary spends d
much’ is pragmatic. In the ‘fabulous meal’ scenario the direction of the inference is
reversed. If Mary’s primary wish is to cook a fabulous meal then spending €100 is
higher on a pragmatic scale than spending more than €100, cf. (28-b). This allows a
shift from (27-a) to (27-c).

(28) a. Mary spends €100 and saves up money.
— Mary spends €90 and saves up money.
- Mary spends €200 and saves up money.
b. Mary spends €100 and cooks a fabulous meal.
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— Mary spends €200 and cooks a fabulous meal.
- Mary spends €90 and cooks a fabulous meal.

Rullmann (1995) contains an illuminating discussion on how pragmatics determines
the direction of an inference in such cases. He compares the pair of sentences in (29).
Given our world knowledge, the numeral in (29-a) receives an ‘at least’ reading, while
that in (29-b) receives an ‘at most’ reading.

(29) a. A professor can live on €3000.
b. A professor can spend €3000.

Given that we are technically equipped to derive this or that reading of a numeral,
from the ‘at most’ reading in (27-b) and the ‘at least’ reading in (27-c) we can arrive at
the free choice reading of (26). By successive double application of ezh, the statement
‘there is an accessible world in which Mary spends €100 or less’ is strengthened to the
statement ‘for any sum d equal to or less than €100 there is an accessible world in which
Mary spends d much.” Finally, the resulting free choice interpretation is strengthened
by the scalar implicature which excludes the possibility of Mary spending more than
€100. The result is given in (30).

(30) For any sum d s.t. d < €100 there is a possible state of affairs in which Mary
spends d much and for no d’ such that d’ > €100 there is a possible state of
affairs in which Mary spends d’ much. [=(26-a)]

This interpretation entails the weak meaning we set out with, viz. (27-a). The choice of
the ‘at most’ interpretation of the numeral in the given context is justified by the fact
that it leads to a more informative assertion. Similarly, we can derive the minimum
ExR of (26) from the ‘at least’ sense of the numeral.

(31) For any sum d s.t. d > €100 there is a possible state of affairs in which Mary
spends d much and for no d' such that d’ < €100 there is a possible state of
affairs in which Mary spends d’ much. [=(26-b)]

If we adopt a localist approach for computing pragmatic implicatures advocated in
(Fox, Chierchia and Spector, to appear), the strategy just described may be applied to
the comparative complement of (32), which like (3) reveals Rullmann ambiguity.

(32)  Mary spent more than she could have spent-d-mueh.

a. ... if she had been an economical housewife.
b. ... if she had had to organize a wedding party.

If we choose the ‘at least’ interpretation of the bound degree in the scope of ‘could’,
after three rounds of exhaustification the embedded clause denotes a set of degrees d
that satisfy two conditions: any sum greater or equal to d could have been spent by
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Mary and any sum less than d could not have been spent by Mary. This corresponds
to the singleton set containing the minimum that Mary could have spent, cf. (33-a)
‘-Er’ picks the unique element from (33-a) and compares it to Mary’s actual expense,
which results in the minimum ExR, cf. (33-b).!

(33)  a. [‘than’ clause](w) = AdVd' > d : Jw’ € Acey, : EXPENSE (Mary) = d' A
-3d" < d: 3w’ € Acey, : EXPENSE, (Mary) = d”
b. EXPENSEy(Mary) > def([‘than’ clause](w)) [=(32-a)]

The truth conditions in (34-b), corresponding to the maximum ExR, result from the
choice of the ‘at most’ interpretation of the numeral.

(34) a. [‘than’ clause](w') = \dVd' < d: FJw” € Accyy : EXPENSEw (Mary) = d'A
—3d" > d: Fw" € Accy : EXPENSE» (Mary) = d”
b. EXPENSE,(Mary) > def([‘than’ clause](w’)) [=(32-b)]

Thus, Rullmann ambiguity follows from the availability of two ways to apply the
pragmatic reasoning that allows to derive a free choice interpretation of sentences with
degree-denoting terms in the scope of a possibility modal and strengthen it by a scalar
implicature. We may start out with the ‘at least’ interpretation of a degree term and
derive an implicature that amounts to a comparison with the minimum; or we pick the
‘at most’ interpretation, which leads to a comparison with the maximum. The choice
of the ‘at least’ or ‘at most’ reading of a numeral is pragmatically driven in the sense
that it enriches the basic meaning of the whole clause and is therefore preferred over
the choice of the ‘exactly’ reading in accordance with the strong meaning hypothesis.

Finally, I suggest that the same pragmatic mechanism is at work in comparatives
with ‘exactly’ differentials. Take Heim’s example in (2), repeated in (35). In (35-a)
I give the truth conditions for the the weak interpetation, which just entails that 15
pages is a permitted length of the paper. If we choose the ‘at most’ interpetation of
the degree term under ‘than’, see (35-b), the maximum ExR, coveying that the paper
is not allowed to be longer than 15 pages, can be inferred pragmatically, see (35-c).

(35) (The draft is ten pages long.) The paper is allowed to be exactly five pages
longer than that.
a. Jw’ € Acey, : LENGTH,y (paper) — 5pp = 10pp
b. 3w’ € Accy, : LENGTH,y (paper) — 5pp < 10pp
c. Vd <10pp: 3w € Acey, : LENGTH,y (paper) — bpp = d' A
—=3d" > 10pp : Fw’ € Accyy : LENGTHy (paper) — 5pp = d”

To sum up, I claim that all three examples under discussion may be pragmatically
strengthened in certain contexts, which accounts for their ambiguity. Thus, Heim
and Rullmann ambiguities are not structural but result from the possibility to choose
between plain assertions and pragmatically enriched meanings.

! Alternatively, the comparative complement may be treated as a definite degree description.
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4 Consequences of a Pragmatic Approach

In this subsection I want to address two consequences of a pragmatic approach to
Rullmann and Heim ambiguities. First, in a pragmatic approach the availability of
Rullmann ambiguity is not predicted to depend on the polarity of the gradable predicate
involved. However, most existing approaches to Rullmann ambiguity take for granted
that sentences with positive polar adjectives are not ambiguous, cf. Rullmann (1995),
Heim (2007), Biiring (2007). The second consequence is that an ExR derived in a
pragmatic approach is logically stronger than an ExR derived in a structural ambiguity
approach. There happen to be contexts in which the weaker meaning derived in Heim’s
approach is more appropriate.2

4.1 Constraints on Rullmann ambiguity: Strong Meaning Hypothesis

I argued that Rullmann ambiguity is not restricted to comparatives with negative
pole adjectives. However, it is worth while looking at the cases that are reported
unambiguous. It turns out that the lack of ambiguity is not directly related to the
polarity but resides in certain pragmatic restrictions on the use of this or that kind of
comparative sentence. There are three factors the interplay of which is crucial for the
availability of two readings. They are the modal flavour of the embedded possibility
modal, the polarity of the gradable predicate and a preference for a maximum or
minimum reading of degree-denoting terms outside of comparatives.

Let us first consider the case of deontic modals. A deontic modal in a comparative
complement is generally not compatible with a more-than-minimum reading. This
might be the reason the example in (36) from Meier (2002) is usually judged to lack
that interpretation. One tends to compare Chuck’s actual speed with the upper speed
limit even if the context does not support this type of comparison, e.g. in Meier’s
context Chuck is a driver of a truck transporting a fragile load.

(36)  Chuck is driving faster than he is allowed to drive.

The lack of the more-than-minimum interpretation suggests that one can only use (36)
to convey that Chuck does not comply with the regulations. One cannot express the
idea that Chuck is conform to the rules by comparing his speed to what is allowed.
Comparatives with negative polar adjectives also reveal this pattern. Thus, for (37)
the prominent interpretation is that Chuck is driving below the minimum speed.

(37)  Chuck is driving slower than he is allowed to drive.
Put concretely, if we assume that the shaded area in the middle of the scale in (38)

corresponds to how fast one is allowed to drive, a comparative sentence with a deontic
possibility modal would normally set Chuck’s actual speed to X1 or X3 but hardly to

2T am very grateful to Maribel Romero for pointing out this problem to me and the audience at SuB
14 in Vienna for an inspiring discussion following her question.
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X2. On reflection, it is not surprising that one does not use a comparative to state
that Chuck’s speed falls within the compliance interval. A comparative can relate
Chuck’s speed to one of the bounds of the admissible interval; it cannot refer to both
bounds simultaneously. If Chuck is said to drive faster than the minimum or slower
than the maximum this meaning appears too weak to ever surface. In both cases
nothing can prevent the hearer from inferring that the speaker does not know if Chuck
complies with the rules or not. I suggest that the strong meaning hypothesis determines
the preference for a rule violation report and as a result blocks comparison with the
minimum in positive comparatives and comparison with the maximum in negative ones.

38)  —Xi1 [I111711%211117711]—X3

>

A slight asymmetry between negative and positive polar cases remains unaccounted,
though. To be more precise, occasional availability of a less-than-maximum reading
calls for an explanation. My guess is that another factor at stake is the preferred in-
terpretation of a degree term in a non-comparative environment. For instance, (39)
normally conveys that 45mph is the maximum Chuck is allowed to drive. The promi-
nence of a maximum interpretation undoes the effect of the strong meaning hypothesis
and gives way to a less-than-maximum reading of a comparative with a negative polar
adjective, e.g. (37). In a positive polar case, e.g. (36), there is no reason a more-than-
minimum interpretation could surface. A reference to the minimum is not prominent
under the comparative, nor can that reading express a violation of a rule.

(39) Chuck is allowed to drive 45mph fast on this highway.

Comparatives with non-deontic modals are not subject to the pragmatic constraints
discussed above. However, they must be conform to a different kind of usage rules. For
example, the more-than-minimum reading of (32), repeated in (40-a), is the prominent
one for many speakers. If Mary is understood to be the agent of the same kind of
event in the counterfactual worlds as she is in the actual one, the more-than-maximum
interpretation makes this statement inconsistent. The span covering Mary’s expenses
in counterfactual worlds cannot be exceeded by Mary’s expense in the actual world
without producing a contradiction. Why should that be so? Counterfactual modals
belong to a class of root modals. Root modality is a handy term covering those kinds
of modal interpretations that are sensitive to the facts in the world of evaluation, i.e.
requiring realistic conversational backgrounds. Thus, what Mary could have spent
should be compatible with the actual circumstances. Mary’s actual expense therefore
cannot exceed what is possible in view of the facts. The strong meaning hypothesis can
again be appealed to to block the inconsistent more-than-maximum reading. The same
reasoning can be used to explain why (40-b) is reported to express only a comparison
with the maximum.

(40)  a. Mary spent more than she could have.
b. Mary spent less than she could have.
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Note that if the events of the main and the embedded clause are explicitely made
distinct, cf. (32-b), or if the subjects of the main and the embedded clause do not
co-refer, cf. (41), the inconsistency effect is immediately lifted.®> (41) certainly has a
more-than-minimum reading. It is prominent in a context of Mary and Peter spending
money for the same purpose, to be more precise, if Mary and Peter are considered the
agents of the same event associated with the same circumstances. If Mary and Peter
are understood to be the agents of different events, say, Mary organising a party and
Peter buying a laptop, a more-than-maximum interpretation becomes possible.

(41) Mary spent more than Peter could have spent.

To sum up, the lack of Rullmann ambiguity should not be directly linked to the
positive polarity of the gradable predicate involved. I argued that the apparent depen-
dence of Rullmann ambiguity on the negative polarity is not semantic but pragmatic —
it varies with the kind of modal flavour and is sensitive to which interpretation of the
degree term embedded under the modal is prominent.

4.2 Cancellation

The truth conditions corresponding to the ExR of (1) derived by Heim (2007) and by a
pragmatic approach defended here are not equal. Heim (2007) predicts that (1) is true
on its ExR iff the maximum length the paper is allowed to have is below the length of
the draft, cf. (7). According to (25), derived by pragmatic strengthening, any length
under ten pages is compliant with the rules. Therefore the maximum lies just below
ten pages. This may seem too strict a requirement judging by the consistency of the
discourse in (42). Heim’s truth conditions in (7) are compatible with the continuation
in (42) and therefore prima facie appear more adequate than the meaning in (25).

(42) The draft is ten pages long. The paper is allowed to be less long than that.
But I don’t know what length exactly it is allowed to have.

On a closer examination though, the fact that (42) is consistent is not a knock-down
argument for a pragmatic theory, but is actually predicted by it. The last sentence of
(42) contradicts the free choice interpretation of the ‘less’ comparative, i.e. the claim
that the paper is allowed to have any length under ten pages. Since the free choice
interpretation has a status of an implicature, it is expected that it can be cancelled if
the context makes clear that the speaker is not opinionated enough for the implicature
to arise. I submit that this is what is happening in (42). The first conjunct of (25) is
replaced by the basic meaning of (1), which results in the following truth conditions.

(43) 3w’ € Accy, : LENGTH,y (paper) < 10pp A
Vd > 10pp—3w’ € Accy, : LENGTH, (paper) = d

31 thank Daniel Biiring for drawing my attention to this issue and Vera Hohaus for an extremely
enlightening discussion.
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This raises an important question. How is it possible to cancel the free choice implica-
ture without cancelling the scalar implicature that lives on it? To give a satisfactory
answer to this question one would have to develop a theory of implicature cancella-
tion, which hasn’t been done so far. I therefore have to confine myself to a couple
of informal remarks. In a localist approach to pragmatic implicatures, which I relied
upon in this work, cancellation amounts to backtracking and replacing a parse with
an exhaustification operator by a corresponding parse without, cf. Fox, Chierchia and
Spector (to appear). This produces an incorrect result for the case at hand, since the
computation of the scalar implicature, i.e. the second conjunct in (43), depends on
the presence of the two exh operators responsible for the free choice interpretation. To
solve the problem, one needs a dynamic framework for computing and cancelling scalar
implicatures which enables one to store the original strengthened meaning and intersect
it with the meaning computed in a backtracking step. This would allow to cancel what
is contradictory and preserve what is consistent with the following discourse.

In a global neo-Gricean approach to implicatures no grammatical mechanism is
introduced to account for strengthening effects. Scalar implicatures are added at the
top level after the semantic meaning has been computed. Therefore cancellation targets
only the components of a strengthened meaning that produce contradiction. This
approach seems better suited to account for the cancellation effect discussed in this
section. I leave it open whether a global approach could generate the strengthening
effects discussed here, including strengthening at the level of a comparative complement.

5 Conclusion

A pragmatic approach to Heim and Rullmann ambiguities meets the challenges of the
structural ambiguity analysis in Heim (2007). It offers a unified account of ambiguity in
comparatives, possibility statements with numerals and sentences with temporal prepo-
sitions. The lack of ambiguity in comparatives with epistemic modals falls out from the
status of ExR as a pragmatically strengthened meaning: epistemic possibility modals
are associated with ignorance inferences and therefore do not give rise to pragmatic
implicatures. Since a pragmatic approach does not predict a dependence between the
availability of ExR and the polarity of the gradable predicate, it makes more adequate
empirical predictions on the distribution of ambiguities. Finally, it uncovers the role of
‘only’ in facilitating ExR. ExR results from a scalar implicature that can be realised as
part of the literally meaning by inserting an overt ‘only’.

Pursuing a pragmatic approach instead of a scope one has important consequences
for the theory of comparatives. First, it refutes crucial semantic arguments for the
degree operator analysis of the comparative morpheme: under a pragmatic account
Heim and Rullmann ambiguities do not provide an evidence for the LF mobility of
‘er’. Another important claim is that the ambiguity in comparatives with embedded
modals is not anchored in the semantics of antonyms, in particular, it does not motivate
the decomposition of negative polar adjectives into a negation and a positive polar
counterpart.
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Abstract

In this paper, I try to reduce the NPI licensors every, no, only and conditionals to
universal quantification Vz(Pz — Qx) that licenses NPIs in the restrictor P, which
is downward entailing or more exactly, anti-additive. For the uniform analysis, I
also advocate two more constraints to guarantee the licensing: one, the restrictor
P and the scope @ should be in an essential relation Vo (Px —cssential @), i-€.
not only if Pz, then Qzx, but also Qz in virtue of Px. Second, NPIs should occur
in the focus within the restrictor, i.e. ...[... NPI...]p... in Pz.

1 Introduction

It is claimed in Ladusaw (1980), the most influential work on negative polarity items
(NPIs), that the key property of NPI licensing contexts is downward entailing (DE).
Along these lines, the restrictor of universal quantifiers licenses NPIs because the posi-
tion is DE, as illustrated in (1).

(1) A function f is downward entailing iff for all x, y such that (x C y) = (f(y) C
f()
Every [student of mathematics] attended the lecture. =
Every [student of applied mathematics| attended the lecture.

The focus of the paper are NPI licensors, including universal quantifiers, no, only and
conditionals, as shown in the examples extracted from the internet in (2)*.

(2) a. Every family that had ever lived there had gone broke or died or gone
crazy, or all of the above, in multiple orders.
b. No man or woman who ever ran for national office, ever acted so inappro-
priately in any debate, interview or speech.
c.  Only those who were in the middle of any battle can ever fully understand
it.

1n all examples, NPIs are underlined and NPI licensors are boldfaced.

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 273 — 288



274 MINGYA Liu

d. If you lift a finger, we will destroy every last one of you.

I attempt to reduce all these contexts to universal quantification that licenses NPIs
in the restrictor. This proposal, though attractive, has to face a range of challenges.
Out of these licensors, no is the most harmless one to handle. If we believe that every
licenses NPIs in the restrictor because the position is DE, no does so for the same
reason. In addition, no licenses NPIs in the scope as well, which is also a DE position.
Only is much trickier, as it licenses NPIs both in the restrictor and in the scope while
neither position is straightforwardly DE. Conditionals are also problematic for at least
two reasons: first, whether / how they can be analyzed as being implicitly prefixed by a
universal quantifier; second, either the antecedent licenses NPIs not due to the DEness
or the DEness is not a sufficient condition, as Heim’s (1984) data in (3) illustrate:

(3)  If he has told a lie, he must go to confession. #
If he has told a lie and shot himself right after, he must go to confession.

The uniform analysis of these contexts in terms of NPI licensing that I aim for covers
only the positions of these NPI licensors that correspond to the restrictor of universal
quantifiers. That is, although the scope of no and that of only (as generalized quanti-
fiers) will be addressed, they are not relevant for the main proposal of the paper, as is
stated below:

(4) PROPOSAL:

Every, no, only and conditionals as NPT licensors can be analyzed uniformly by

reducing them all to universal quantification that licenses NPIs in the restrictor

(an anti-additive position) with two requirements satisfied:

a. the restrictor stays in an essential (Dayal 1995) relation with the scope, i.e.
VIE(PJ' —essential Qx)v

b. within the restrictor, the position where NPIs occur must be prominently
asserted, that is, the focus of the restrictor, i.e. ...[... NPI...]p...in Pz.

To keep things simple, I will use frequently discussed NPIs throughout such as any,
ever and lift a finger without going into the issue of the strength of NPIs. The pa-
per is organized as follows. Section 2 presents the logical resemblance of no, only and
conditionals to every, which is in line with the fact that they all license NPIs at struc-
tually similar positions. Section 3 argues that universal quantification (in the uniform
anaylsis for all the NPI licensors addressed here) does not license NPIs by its DEness
sufficiently, but that the restictor and the scope need be in an essential (Dayal 1995)
relation. Section 4 discusses the other constraint beyond the logical properties of these
quantifiers in terms of NPT licensing, as is stated in (4-b). The last section concludes
the paper.
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2 Logical equivalence

The logic of no, only and conditionals is closely related to that of every. I will discuss
first the other three NPI-licensing contexts briefly and then the most intriguing case of
only.

2.1  FEvery

Note that semantically, every is actually anti-additive (AA), that is, stronger than DE
functions in its negativity.

(5) A function f is anti-additive iff for all x, y such that f(zUy) = f(z) N f(y)
Every [student of mathematics or linguistics| attended the lecture.<
Every [student of mathematics] and every [student of linguistics] attended the
lecture.

2.2 No

No(P,Q) is the right internal negation (de Mey 1991) of every, i.e. Vz(Pxr — —Qx).
Both its restrictor and its scope license NPIs.

(6) a. Nobody; ; who ever; ran for national office ever; acted inappropriately.
b. Everyone; who ever; ran for national office didn’t; ever; act inappropri-
ately.

(6-a) and (6-b) are semantically equivalent, except that the second occurence of the
NPT ewver is licensed by no in (6-a) while it is licensed by the sentence negation not in
(6-b), as the indices indicate?.

2.3 Conditionals

In first-order predicate logic, while existential quantification contains a logical conjunc-
tion, universal quantification contains a logical conditional. Conditionals are universal
quantifiers if we take their semantics to be Vw(Pw — Qw). Attributing the observation
to Partee, von Fintel (1993: 135) notes that “If the if-clauses restricts a non-universal
quantifier, where it is uncontroversial that there is no downward monotonicity, NPIs
are not allowed”, as the example shows:

(7) f Sometimes, if a man feeds a dog any bones, it bites him.

2] will use such kinds of indices to mark an NP1 and its corresponding licensor when it is not clear
in an example.
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A more detailed discussion on the domain constancy concerning the antecedent of
conditionals and downward inference is also contained in von Fintel (1999). I will leave
this issue for others or another occasion, but concentrate on the case of only here.

2.4 Only

Only P @ is logically more complex to define. One of the greatest puzzles in the
theories of NPI licensing is why it can license NPIs in its scope @ - taking only PN/CN
(proper name / common noun) as a generalized quantifier, while it is not, at least not
straightforwardly, a DE position. The restrictor, also an NPI licensing position, receives
much less attention in comparison. In this section, I will discuss both the restrictor
and the scope to give a general picture of only as an NPI licensor.

2.4.1 The scope

As de Mey (1991) indicates, only P @ is the left and right internal negation of every,
ie. Vz(—~Px — —Qx), therefore the converse of every i.e. Va(Qxr — Px). The data
in (8) seem to favor Vz(—Pz — —Qz) (see Linebarger 1987), although it is logically
equivalent to Vaz(Qx — Px), as the latter cannot explain why only licenses NPIs in the
P position while the former can?.

(8)  a. Only Peter lifted a finger to help.
b. Omnly the students who have ever read anything about phrenology attended
the lectures. (Ladusaw 1980)

That is, only resembles no rather than every, as both only and no license NPIs at the
restrictor and at the scope, while every does so only at the restrictor. However, no is
plausibly AA at the scope while only is not even DE at that position. As (9-b) shows:
Broccoli makes a subset of vegetables but the reserved inference (DEness) does not
hold between the sentences.

(9) a. Nobody smokes and nobody drinks. < Nobody smokes or drinks.
b. Only John [ate vegetables]. & Only John [ate broccoli].

3For example, although —32Qx and Yz—Qz are logically equivalent, the contrast between the fol-
lowing sentences confirms that NPIs should be in the syntactic and semantic scope of negation in order
to be licensed. In other words, the logical property of a potential NPI licensor only counts when it
stays in the right scope relation with the NPI to be licensed, i.e. when it c-commands the NP1 (Baker
1970).

0] a.  John didn’t eat any vegetable.
b. *Any vegetable, John didn’t eat.
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Atlas (1996) suggests that only plus proper names is non-monotonic but pseudo-
antiadditive*. An operator is ‘pseudo-antiadditive’ if it meets the De Morgen con-
ditions of “closure under finite unions, without being downwards monotonic” (Atlas

1996: 283), illustrated below:

(10) A function f is pseudo-AA iff for all z, y such that f(x)N f(y) = f(zUy),
while f(zUy) # f(z) N f(y)

a. Only John smokes and only John drinks. = Only John smokes or drinks.
b.  Omnly John smokes or drinks. & Only John smokes and only John drinks.

This proposal is problematic, as pseudo-anti-additive NPIs such as some students, every
student or at least three students do not license NPIs in the scope (von Fintel 1999).
With this as one of the arguments against the symmetricalist view on only, von Fintel
(1999) advances an asymmetric semantics for only, i.e. only licenses NPIs in its scope
due to the Strawson-DEness of the position, as is defined and illustrated below.

(11) Strawson-DE: A function f of type < 0,7 > is Strawson-DE iff for all x, y, of
type o such that z = y and f(z) is defined: f(y) = f(x).
a. Only John ate vegetables for breakfast.

John ate broccoli for breakfast. (Presupposition of the conclusion)
= Only John ate broccoli for breakfast.

What is true about this proposal is that only licenses NPs and only is Strawson-DE,
but I am not convinced that only licenses NPIs due to its Strawson-DEness. In fact, 1
would rather drop the affix ‘Strawson’ (although it is an important point by itself) and
stay with the DEness, as it seems unnecessary to make the “presupposition” DE, as von
Fintel does (by putting the presupposition of the conclusion into the premises so that
both contents, i.e. the presupposition and the assertion, turn DE). The fact that only
licenses NPIs in its scope has nothing to do with the “presupposition”, but only with
the content labeled as “assertion”. Strawson-DEness is therefore not an account but
a consequence of the fact that only is actually conjunctive semantically and it licenses
NPIs in the negative proposition.

These accounts fail due to the general assumption of a one-propositional semantics
for only and forced attempts at accounting for its NPI licensing behaviour in its en-
tire meaning. Horn (2002) correctly treats only as semantically conjunctive. But he
distinguishes the two entailments (pragmatically) by their assertoric prominence and
proposes that it is not the DEness, but downward assertion that is the key word for
NPT licensing. Following him, the sentence in (8-a) is semantically an exponible but
only (12-a) is asserted whereas (12-b) is ‘inertly’ asserted®.

“4Atlas takes only plus common nouns (CN) as DE/AA, as his examples below show:

(i) Only women smoke or drink. < Only women smoke and only women drink.

S«Semantically entailed material that is outside the scope of the asserted, and hence potentially
controversial, aspect of utterance meaning counts as ASSERTORICALLY INERT and hence as
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(12)  Only Peter lifted a finger to help. (=(8-a))

a. Among the relevant people, nobody other than Peter lifted a finger to help.
(antiadditive)
b. Peter helped. (non-DE)

In a similar spirit, I propose in Liu (2009) that only, unlike other quantifiers at issue
here, is double-propositional, that is, it expresses two propositions that contrast with
each other in polarity, as illustrated in (12). I called (12-b) the explicature® and (12-a)
the (negative) implicature (negative in the sense that it has reversed polarity at the
restrictor and the scope positions in relation to the explicature). However, both are
part of the conventional meaning, that is, truth-conditional contents of the sentence.
The difference of logical properties between the two propositions is the cause of all the
complications that arise with only in terms of NPT licensing.

Based on this reasoning, I would rather advocate a decompositional analysis for only.
My proposal, though, does not have to turn to (but is not incompatible with) Horn’s
(2002) assertion/assertion inert distinction, but a more straightforward trick, namely, to
the composition of the entire sentence. It is plausible that whatever the contribution by
the NPI lifted a finger is, this contribution is not made to the proposition in (12-b). The
domain widening function (Kadmon and Landman 1993) of minimizer NPIs” such as
any, ever, lift a finger that occur with only only apply to updating the truth conditions
of the negative proposition e.g. (12-a) in (12)%. Correspondingly, it is at this proposition

e [edtively transparent to NPI-licensing and related disgnostics of scalar orientation” (Horn 2002: 62).
5The explicature (NOT in the relevance-theorectic sense) of Only S is usually .S, but I will argue in
a minute that if NPIs are present in S, the explicature of the sentence needs some slight revision for
both grammatical and truth-conditional reasons.
"The assumption is that a sentence with minimizer NPIs is truth-conditionally not equivalent to
one without. As the examples below show, the presence of any and ever widens the domain of what
counts as breakfast and that of the interval of reference time respectively.

(i) a. George didn’t have breakfast today, but drank a glass of orange juice.
b.  George didn’t have any breakfast today, but *drank a glass of orange juice.

(i) a. Kim hasn’t had soup for breakfast, but only once in Korea ages ago.
b. Kim hasn’t ever had soup for breakfast, but *only once in Korea ages ago.

8Such mechanism is similar to that of denials (or metalinguistic negation): in (i-b), the predicate
be bald does not perform function application to The king of France, which only contributes its truth-
conditional meaning compositionally to a presupposed or preceding utterance such as (i-a).

(i) a. The king of France is bald.
b.  The king of France is NOT bald, as there is no king in France.

I discuss in Liu (2009) also the cases of the AA operator no N failing to anti-license positive polarity
items (PPIs) due to the positive implicature (pragmatically licensing PPIs), which dilers from the
case of only in that this positive implicature is conversational rather than conventional, as it can be
cancelled. Take the PPI would rather as an example, the implicature that 3x(—P(z) A Q(z)) is positive
at the Q position where the PPI is licensed. Correspondingly, would rather actually takes Boys rather
than girl in e.g. (ii-b) as its semantic argument.

(ii) a. No [girl]]r would rather stay at home.
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that these NPIs are licensed®. Let me elaborate the idea a little bit further:

(13)  Only John ate any vegetables.

a. * <John ate any vegetables; Nobody other than John ate vegetables.>

b. * <John ate any vegetables; Nobody other than John ate any vegetables.>
c. 7 <John ate vegetables; Nobody other than John ate vegetables.>

d. / <John ate vegetables; Nobody other than John ate any vegetables.>

(13-a) or (13-b) simply cannot be the truth conditions of (13). (13-c) is not entirely
wrong but is rather the truth conditions of Only John ate vegetables. (13-d) are the
right truth conditions of the sentence. The negativity of the implicature gets lost if
negation intervenes, as shown below: the NPI any is licensed at the explicature and
correspondingly contributes its meaning, i.e. the domain widening function to the set
of vegetables, to this proposition.

(14) Only John didn’t; eat any; vegetables.

a. x <John didn’t eat vegetables; Everybody other than John ate any
vegetables.>

b. % <John didn’t eat any vegetables; Everybody other than John ate any
vegetables.>

c. 7 <Johndidn’t eat vegetables; Everybody other than John ate vegetables.>

d. / <John didn’t eat any vegetables; Everybody other than John ate
vegetables.>

To turn an only sentence straightforwardly DE, we need two negations to succeed so
that both propositions the sentence expresses are DE per se. However, then, the NPI
is not licensed by only but by the sentential negation, as is in (15-a). Correspondingly,
Not only John ate vegetables does not license NPIs, as both propositions it expresses
are positive in the scope, as shown in (16)!°.

(15)  a. Not only John didn’t; eat (any); vegetables.
<John didn’t eat (any) vegetables; Someone other than John didn’t eat
(any) vegetables. >
b. (15-a) = Not only John didn’t eat broccoli.

b. No [girl] would rather stay at home. [Boys]r do.

9Some people might criticize that my arguments here are circular, but such a criticism would be
due to a certain assumption about the nature of licensing between NPIs and their licensors, which is
not yet entirely clear to me. But if we admit the truth-conditional contribution of minimizer NPIs that
I have been talking about, we can know - logically - where an NPI is licensed by checking at which
proposition its domain-widening function applies.

1% fact, not only is an additive operator, i.e. it does not make a negative context.

0) A function f is additive i CTor all x, y such that f(z Ny) = f(z) N f(y).
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(16)  Not only John ate vegetables.
<John ate vegetables; someone other than John ate vegetables>

To sum up, I follow Horn’s (2002) view that only is semantically conjunctive and non-
DE. The two conjuncts are both entailments of the sentence. My double-propositional
approach and Horn’s double-entailment approach differ only in that the latter distin-
guishes these two contents by their assertoric prominence, i.e. in a pragmatic asymme-
try. Although Horn’s assertion/inert assertion distinction seems more explanatory for
cases such as (17-a) and many others (indeed), where the negative assertoric tone with
only (of the assertion) licenses NPIs, I would rather adopt only the two-propositional
claim without distinguishing the two propositions by assertoric prominence, based on
examples such as (17-b), in which I see no reason for such a distinction. Therefore,
the inference failure in (17-a) arises not because Peter helped is not asserted or only
inertly asserted (as it can be asserted, shown in (17-b)) per se, but because the matrix
predicate only takes the negative content as its semantic argument. In my decomposi-
tional approach to only, only the (negative) implicature is in the semantic scope of the
adversative predicate.

(17)  a. I was disappointed that only Peter lifted a finger to help. #
I was disappointed that Peter helped and nobody else under consideration
lifted a finger to help.
b. T got to know that only Peter lifted a finger to help. =
I got to know that Peter helped and nobody else under consideration lifted
a finger to help.

With the assumption that NPIs contribute truth-conditional meaning by what Kadmon
and Landman (1993) call domain widening, it is then natural to claim that in an
only sentence, NPIs are licensed at the negative implicatum, and it is to this content
that they contribute their domain widening function and therefore update the truth
conditions of the entire sentence. The next question is whether the same applies to the
scope position of only.

2.4.2 The restrictor

The restrictor of only PN/CN is logically as hard to define as the scope. As only is an
exclusive operator, sentences like (18-b) and (19-b) are self-contradictory, if we keep
the domain of people in contrast constant!!, and as (18)-(19) show, this position is not
AA.

1f Bill and Kate are among two di [erent domains of people in contrast, the sentence (18-b) turns
fine. So does (19-b).

(i) a. Among the boys, only Bill smokes, and among the girls, only Kate smokes.
b.  Among the female, only (adult) women smoke, and among the male, only (adult) men
smoke.
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b. Only Bill smokes and only Kate smokes.
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Only women or men smoke. ¢« / %
b. Only women smoke and only men smoke.

The restrictor of only PN is less interesting for us now, as there is no place to plug in
an NPI there. Neither only a CN nor only CNs is even (straightforwardly) DE.

(20) a. Only a woman smokes. 7 Only a career woman smokes.
b. Only women smoke. % Only career women smoke.

To ‘maintain’ the DEness thesis, we could try to test whether only is Strawson-DE in
its scope. With only a CN in (21), the inference seems only to work when the indefinite
NP is used specifically, but then this is not about the DEness, as in this case a career
woman is not a subset of a woman, but they denote the same person. In the generic
reading, the inference does not work, neither in (21) nor in (22): it could work only if
we not only put the presupposition of the conclusion into the premises but also keep
the cardinality of all the NPs in the premises and the conclusion constant. But then
it is not about the DEness anymore because a woman and a career woman, or, women
and career women are not in a set-subset relation but denote the same set.

(21)  Only a woman smokes.
A career woman smokes. (Presupposition of the conclusion)
= Only a career woman smokes.

(22)  Only women smokes.
Career women smokes. (Presupposition of the conclusion)
K~ Only career women smokes.

Now that it is certain that Strawson-DEness is not what we can even start with here,
we can go back to the explicature/implicature distinction that I've advocated above:

(23)  Only a career woman smokes.

a. Explicature: A career woman smokes.
b. CI: No non-career woman smokes. (All non-career women don’t smoke.)

(24) Only career women smoke.

a. Explicature: Career women smoke.
b. CI: No non-career women smoke. (All non-career women don’t smoke.)

Interestingly, if we put the conventional implicature of the conclusion in the premises,
the DEness follows. Consider:
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25 Only a woman smokes.

( y
(All) non-career women don’t smoke. (CI of the conclusion)
= Only a career woman smokes.

26 Only women smokes.

(
(All) non-career women don’t smoke. (CI of the conclusion)
= Only career woman smokes.

Based on this, we can conclude that the scope of only PN/CN is Strawson-DE, or
taking the double-propositional view, it is non-DE at the explicature and DE at the CI
content. In the same double-propositional view, the restrictor position of only is DE
both at the explicature!? and the CI content, as is shown above. All in all, only is not
straightforwardly DE, but at the conventional implicature, it is DE/AA both at the
restrictor and at the scope.

2.4.3 Summary

For simplicity, I assume that (23) (in the non-specific reading) and (24) have the same
meaning and that only PN is @ and Only Ps are @ have the same semantics and
pragmatics, except that only induces a set of individuals as the set of the alternatives
in the former, and a set of sets (properties) as the alternative set in the latter. I
used Karttunen and Peters’ (1979) two-dimensional notation (designed for conventional
implicatures) to present the entire meaning of an only sentence as < ¢, ¢; >: ¢ is
the explicature, i.e. the a sentences in the above examples and ¢; is the conventional
implicature, i.e. the b sentences above. This is summarized below:

(27)  Meaning of the (contrastive) focus operator only:
[[Only Ps are Q] =< Vaz(Pz — Qz),Vx(—-Px — —Qx) >

Only P @ expresses two propositions that contrast with each other at both the P and
the @) positions. The extensions of P and —P form together the entire target domain
of foci; the contrast at the ) position is one of polarity. Only is therefore only and
always halfway negative (and halfway positive) - if no extra negation intervenes.

2.5 Summary of the section

Whether it is possible to reduce the NPI-licensing positions of these quantifiers to one
with the same or at least similar logical property has the following consequence: if yes,
this will be evidence for the logical approach to the phenomenon of negative polarity;
if not, we have to rethink the nature of NPI licensing and consider that the (dominant)
logical approaches are, probably, problematic. This section proves that Fvery P @), No
P @, Only P Q and If P, @ with P as a NPI licensing position can all be reduced

121t is not DE if we have a PN, dilerent from those cases where we have a CN or CNs. As the
explicature of Only Bill smokes, i.e. Bill smokes is obviously non-monotonic at the subject position.
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to universal quantification Vz(Pxz — Qx) that licenses NPIs in the restrictor position
P and P is a DE/AA position. The question is whether this is a sufficient condition.
In the following sections, I discuss two possible constraints that guarantee the NPI
licensing in these contexts, namely, first, we need Vz(Pz —cssentiaqt @) instead of
plain universal quantification and second, where NPIs are licensed should be in the
focus within the restrictor. The satisfaction of the two constraints should facilitate an
uniform analysis for these four NPI licensors.

3 The essentialness

Dayal (1995) makes the distinction between an essential/accidental reading for every as
in (28). This distinction seems to also capture the fact that it is the essential reading of
the universal quantifier that is capable of licensing NPIs, or in other words, when the
restrictor and the scope are inherently related (Heim 1984). Sailer (2009) notes that
this is an issue of the strenghth of NPIs: strong NPIs e.g. so much as in (29) (Heim
1984) require that the sentence have a law-like, i.e. non-presuppositional'® rather than
episodic reading, but weak ones like ever do not.

(28) Every student who is in Mary’s class is working on polarity items.

a. Every student in Mary’s class, by virtue of being in her class, is working
on polarity items. (essential)

b. It happens to be true of every student in Mary’s class that s/he is working
on polarity items. (accidental)

(29) a. Every restaurant that charges so much as a dime for iceberg lettuce ought
to be closed down. (law-like/essential)
b. 7?7Every restaurant that charges so much as a dime for iceberg actually
has four stars in the handbook. (episodic/accidental)

Remember that every is actually AA in its scope. In the logico-semantic approaches to
NPT licensing such as van der Wouden (1997), NPIs are classified by strength according
to the negativity of their licensors. Other AA functions are, for example, never, no N,
nothing. If no N can license the NPI as much as in its scope, there is no reason why
every N should fail in its restrictor due to the strength of the NPI, since both positions
are AA.

(30)  Nobody there did so much as take notice of him.
Putting the issue of strength aside, with reference to (28)-(30), one can argue that al-

though every is semantically DE/AA, this might not be the necessary condition for NPI
licensing. At least certain NPIs are licensed in the restrictor only if Vz(Pz —¢ssential

BUniversally quantified NPs are controversially argued to be presuppositional, that is, every student
presupposes the quantification domain to be a nonempty set, in this case, a set of students. However,
universal quantifiers licensing NPIs in the restrictor seem to lack such an existential import.
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Qz): to understand this, we can take the implication as a two-place predicate such
as R(P,Q). The operator —cgssentiar signals that this relation is essential in the sense
not only that if P, then @, but that Q will be true by virtue of P. This is similar to
the case of but, which, besides being a logical conjunctor, also occasionally indicates a
contrast between its conjuncts'?.

Conditionals show similar requirements as every in terms of NPI licensing, namely,
they can license NPIs in the restrictor only when the restrictor is essential to the scope.
Consider: in (31-b), the lack of an essential relation between the antecedent and the
consequent makes the presence of the NPI unacceptable, while (31-a) licenses the NPI
as Yw(Pw —essentiaqt Qw). This shows that the NPI licensing conditionals cannot
be the material implication P — () and nor can the plain universal quantification
Vw(Pw — Quw) do.

(31) a. If you ever date my daughter, I will kill you. (If you date my daughter, I
will kill you for that.)
b. If you *ever come to my office, we can have tea together. (*If you come
to my office, we can have tea together because of that.)

This proposal has received the following criticisms from anonymous reviewers.

An anonymous reviewer, referred to (32) as counterexamples to (29). His or her argu-
ments are that in (32-a), the scope is not true in virtue of the restrictor but dependent
on other contextual propositions. The sentence (29-b) is odd not due to the presence
of the NPI but to the fact that the restrictor and the scope are not inherently related
by themselves, as even if the NPI is absent e.g. in (32-b), the sentence is still odd.

(32) a. Every person that so much as glances at this book should take its lessons
to heart.
b. ??Every restaurant that charges more than $.20 for iceberg lettuce actu-
ally has fours stars in the handbook.

Another anonymous reviewer questions the validity of the essentialness of the condi-
tional relation in the case of no, as s/he thinks that the essentialness is not necessary
in sentences like (33-a). However, (33-a) is logically equivalent to (33-b) and both of
them conversationally strongly implicate (33-c).

14Bach (1999) takes the semantics of but as propositional rather than simply as that of a truth-
functional connective. Analogously, we can take the truth-functional connective if... then to be propo-
sitional, then it would be possible to modify it with the essential operator. In the case of but, this
would roughly correspond to the following two cases in contrast: in sentence (i-a), with use of but the
speaker expresses a contrast between the two propositions Mark is fat and Mark is agile. This does
not hold naturally between Mark is fat and Mark is very smart in sentence (i-b).

0] a. Mark is fat but agile. (P Acontrast Q)
b. Mark is fat but smart. (P A Q)
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(33) a. No child with any money left sat in the classroom.
b. Every child with : any money left did not sit in the classroom.
c.  Every child, if with any money left, did not sit in the classroom, by virtue
of having any money left.

Though, in some cases, s/he is right. Suppose that a child gang who is used to robbing
money from other children utters (33-a). The utterance does not have the meaning in
(33-c).

The same reviewer also points out the following sentences as counterexamples to the
essentialness between the restrictor and the scope as a necessary licensing requirement.

(34) a. If you ever become president, we can turn it into a museum and charge
admission.
b. If you had ever come to my office, we could have had tea together.

I don’t know how to answer these questions. Maybe the essentialness should not be
put in the logical form, but be taken as a generalized conversational implicature that
is available in most examples including the two from (2).

(35) a. No man or woman who ever ran for national office, ever acted so inap-
propriately in any debate, interview or speech.they all acted appropriately
because they ran for national office before.

b.  Only those who were in the middle of any battle can ever fully understand
it - they can fully understand it because they were in the middle of some
battle and those who cannot fully undertand it cannot because they were
not in the middle of any battle.

Anyway, one thing that I want to advocate here with Dayal’s notion of essentialness
is that these NPT licensors do not license NPIs only due to their logical properties,
be it DE or AA. Rather, there are other requirements to be satisfied to guarantee the
licensing. If the DEness is only necessary but not sufficient, it is at least important
to see that (in many cases) the essentialness is sufficient, although it might not be
necessary. In the section below, I will put forward another requirement that needs
observing in addition to an NPI licensor with the right logical property.

4 NPIs in the restrictor

The examples below are intended to show that if the focus of the restrictor is restricted
to the N head (in a-c) or switched to other constituents (in c¢-d), NPIs that were licensed
in (2) turn odd. This is compatible with the fact that universal quantifiers do not take
appositive relative clauses, which would make the position not DE anymore.
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(36) a. Every [family]p, which had ?ever lived there, had gone broke or died or
gone crazy, or all of the above, in multiple orders.
b. No [man or woman]p, who 7ever ran for national office, ever acted so
inappropriately in any debate, interview or speech.
c.  Only [those]r who were in the middle of 7any battle can ever fully under-
stand it. o
d. If [you]r 7lift a finger, we will destroy every last one of you.

Coming back to (28)-(29), it is also to note that the content by the relative clause
where NPIs are licensed is prominent at the NP node. For example, although (29-a)
has the LF, for simplicity, Vo ((Nx A RCx) —¢ssentiat Q) (N for restaurant, RC' for
the relative clause, and @ for the scope), it is the RCx content that decisively makes
the essential relation of the restrictor to the scope @ hold. To elaborate, if we zoom
in the restrictor, Nz is only inertly asserted while RCz is asserted, in Horn’s (2002)
terms. Correspondingly, it is the RC content that licenses NPIs. Similarly, in (31),
the antecedent in (31-a) is asserted whereas it is only ‘inertly’ asserted in (31-b) or
even a conventional implicature in Potts’s (2005) sense, as the whole utterance is at
issue in the former whereas the consequent in the latter, i.e. we can have tea together
seems to suffice as the major message from the speaker. Although the theories on NPI
licensing in the literature are predominantly semantic, all these data seem to support
the insights that the phenomenon of NPIs cannot be a purely semantic one. Look at
more googled examples:

(37) a. If you purchase DLC and ever get rid of xbox live, don’t plan on having
DLC anymore.

b.  20-something (or even younger) will and do go after your man if he is
decent looking and has any money /status/power.

c. If a boy fails to re-register at re-chartering time and has any money re-
maining in his account after the re-charter date, the money in his account
will revert back to the troop.

d. WILLIAMS: An’t please your majesty, a rascal that swaggered with me
last night; who, if alive and ever dare to challenge this glove, I have sworn
to take him a box o’ th’ ear: or if I can see my glove in his cap, which
he swore, as he was a soldier, he would wear if alive, I will strike it out
soundly. (King Henry V., Shakespeare)

Take (37-a) for example, the replacement of the NPI ever would cause confusion or
deviation from the original meaning.

(38)  a. ?If you ever purchase DLC and get rid of xbox live, don’t plan on having
DLC anymore.
b. *If you ever purchase DLC, don’t plan on having DLC anymore.
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5 Conclusion

I took efforts above to show that the NPI licensors every, no, only and conditionals
are logically closely related to each other, that is, they can all be reduced to universal
quantification that licenses NPIs in the restrictor position.

(39) Every P Q : Vz(Px — Qu)

No P Q : Vz(Pzx — —Qx)

If P, Q: Va(Pzr — Qux)

Only P Q: <Vz(Pzr — Qx),Vz(-Px — -Qx) >

S

Since the focus of the paper is on the relation between the restrictor of universal quan-
tification and NPI licensing, I will not go into details about the other NPI-licensing
positions in their logic as the formulae above exhibit. An important question for future
research is why universal quantification matters: for example the NPI licensor before
seems also to have a semantics of universal quantification over times (the contexts
I’ve discussed above involve a semantics of unviersal quantification over individuals or
worlds). The reductionist view in this paper is therefore probably more general than is
presented here.

However nice and desirable the generalisation that every, no, only and conditionals
license NPIs due to the universal quantification in their logic is, empirical data pose
challenges, that is, the logical property of the restrictor of universal quantifcation might
not be the sufficient condition for it to license NPIs. The two constraints that I elab-
orated so far, even if being sufficient but sometimes not necessary, are maybe just
another starting point to look at this old but still entangling issue.
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Abstract

I show how, contrary to recent claims, so-called embedded imperatives are better
analyzed in terms of mixed quotation. To this end I extend the presuppositional
analysis of mixed quotation to include quotations of constructions.

1 Embedded imperatives

To report an imperative command in indirect speech we cannot simply re-use the im-
perative form in the complement clause, as shown in (1-a) (cf. e.g. Sadock and Zwicky,
1985; Palmer, 1986). Instead, we need to paraphrase the original command, for instance
by means of a deontic modal, (1-b), or a suitable control construction, (1-c).

(1)  Mary: “Call my mother!”

a. *Mary {said/demanded/told me} that call her mother
b. Mary {said/demanded} that I should call her mother
c. Mary {said/told me} to call her mother

However, some authors have argued that imperatives can occur embedded in indirect
report complements. Consider the Japanese report in (2).

(2) ashita made ni sono shigoto-o yare  to jooshi-ni iwaremashita
tomorrow until that work-Acc do-Imp Comp boss-by was told-Polite
‘I was told by the boss to finish that work by tomorrow’ [Maier 2009

The first thing to note is that, unlike English, Japanese has dedicated imperative
forms, so yare (‘do.Imp’) really is an imperative embedded in a report complement.
However, since Japanese does not always distinguish direct and indirect speech syn-
tactically (say, by word-order or special complementizer) we still have to exclude the
possibility that this is direct speech semantically. In this particular case, the context
is one where what the boss literally said was Finish this work in two days!. In other
words, the adjustment of the temporal and demonstrative indexicals to the reporting

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 289 — 304
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situation serves to establish indirect speech. What we’re dealing with here is therefore
a so-called indirect imperative.l

A similar story can be told for the German report in (3). Ruf...an is an unambigu-
ously imperative form, and the possessive pronoun refers to the actual speaker which
rules out direct discourse:

(3) Hans hat dir doch gestern  schon gesagt, ruf meinen Vater an
Hans has you yesterday already said  call.Imp my father
‘Hans told you yesterday already to call my father’ [Schwager 2006]

Finally, Crnic and Trinh (2008) argue that even English has indirect imperatives. If,
as they argue, call in (4) is indeed an imperative and his refers back to John, then (4)
is yet another exampel of an indirect imperative:

(4)  John said call his mom

Note however that the argumentation for English requires an extra step, as call could
also be an infinitive. To exclude this possibility Crnic and Trinh (2008) point out that
infinitive complements differ from indirect imperative in allowing wh-movement (an
interesting data point that I’ll briefly return to at the end of section 4):

(5) a.  Who did John say to call at 3PM
b. *Who did John say call at 3PM

Additional explanations are needed for the restrictions on the matrix verb (only say),
and for the lack of overt complementizers (in both German and English), but these will
not concern us here.

A more fundamental challenge for the indirect imperatives view is that it leads
to the introduction of monstrous operators. Imperatives are usually considered to
be semantically as well as morphologically second person, i.e. the actual addressee is
ordered to do something. In addition, the source of the command is the actual speaker,
so a simple imperative actually contains two indexical parameters somewhere in the
syntax and/or semantics: do the work! =~ I command you to do the work. In (30) we see
that these indexical parameters are shifted when the imperative is embedded in a third
person report: it’s my boss who (reportedly) told me to do the work, rather than me
commanding you. Indexical shifting in indirect discourse means that there’s a context
shifting operator (a ‘monster’ in Kaplan’s (1989) terminology) at work. For some
languages there is independent evidence for monsters in indirect speech. In Ambharic
(Schlenker, 2003; Anand, 2006) or Zazaki (Anand and Nevins, 2004), for instance,
person indexicals consistently allow shifted interpretations in speech reports. But in
Japanese, German and English, person indexicals are generally well-behaved, i.e. My
boss said that I commanded you to do this work cannot mean that my boss told me to

'Schwager (2006) and Oshima (2006) present additional evidence for the thesis that some embedded
Japanese imperatives are embedded in indirect rather than direct speech complements.
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do it. In fact, proponents of the indirect imperative view often presuppose the non-
monstrous behavior of these languages in their argumentation to exclude direct speech
in the first place.? The introduction of monsters at this point thus creates a very real
problem of circularity.

In this paper I propose an alternative analysis of the ‘indirect imperative’ data,
in terms of covert mixed quotation. My account sticks with the original intuition
expressed at the beginning of the paper that there are no indirect imperatives. In-
stead of introducing ad hoc monsters, I rely on a number of independently motivated
mechanisms, such as a presuppositional account of mixed quotation and interjection. I
thereby return to a rather traditional view of the Japanese data as ‘blended quasi-direct
discourse’ (Kuno, 1988), i.e. as a mix of direct and indirect speech.

The focus of this paper lies in discussing the extensions to the current theory of
mixed quotation that are needed to be able to represent the types of examples in (30)—
(4) as some kind of quotations. What I will offer is more a proof of concept than a fully
worked out analysis of the cross-linguistic variety of restrictions on indirect embedding
of imperatives.

2 Mixed quotation

Mixed quotation consists of an indirect speech report in which a part is quoted verbatim,
as in Davidson’s 1979 Quine said that quotation “has a certain anomalous feature”.
Crucially, the quoted part in such examples is used and mentioned at the same time
Davidson (1979). In this section I provide the formal apparatus needed to substantiate
this idea. To properly account for quotations of discontinuous constituents in section
3 below, the presentation here will have to be more precise than earlier versions of the
presuppositional analysis (e.g. Geurts and Maier, 2005; Maier, 2009). In particular, the
current formalization will borrow more heavily from Potts (2007).

Section 2.1 lays the foundation by introducing the syntax and semantics of direct
and indirect speech in a grammar inspired by the work of Potts. Section 2.2 adds
presuppositions and DRT to arrive at a proper analysis of mixed quotation.

2.1 Indirect discourse, pure quotation, and direct discourse
Our grammar formalism will treat linguistic expressions as triples containing a surface

representation, a logical representation, and a type. The written sentence I'm a fool,
for instance, is represented as the following triple:

(6) (I'm a fool, fool(i),t)

In other words, the grammar has the following structure:

2In particular, Crnic and Trinh, who cannot rely on the other main diagnostic for indirect speech,
viz. wh-movement.
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(7) G CA*x L xType
a. A* = set of finite strings over alphabet A (" denotes string concatenation)
b. L = formal language
c. Type = set of types
For concreteness, let’s take A to be the roman alphabet, £ the language of intensional,
typed lambda calculus, and Type the set of functional types generated by the basic
types € (entities) and t (propositions).

From two basic or complex elements in G we can make a new one, if the types allow
it, in the usual manner:

(8) (01702, (d1(92)), 1)

(01,01, T2T1) (02,2, T2)

Note that we allow a lot of overgeneration by letting composition be entirely type-
driven. For a more restrictive system, we could start by following Potts in adding a
categorial grammar component into the terms of G.

To illustrate this perhaps somewhat unusual presentation of a rather familiar system,
we’ll consider the derivation of a normal English indirect speech report. Let’s construct
a tree in G whose top-node contains the sentence Otto says that I am a fool as it’s first
component. If we do it right, the third component will be a type t, and the second
will represent the intuitive truth conditions of the report in a familiar logical language.
Strictly speaking we first have to agree on a set of terminal nodes, i.e. lexical items.
To keep matters simple let’s say Otto and I are type e, say is tet, that is logically
vacuous, and am a fool consists of two vacuous operators prefixed to an et predicate.
This gives lexical triples like (Otto, o, €) and (says, say, tet), which we can combine into
the following tree:

9) (Otto says that I am a fool, (say(fool(i)))(o),t)

(Otto, o, €)

(says, say, tet)
(that, , tt)
(I,i,e)

(am a fool, fool, et)
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The grammatical trees we can derive in G come with a representation of truth condi-
tions. Assuming that our formal language £ already has a sound truth definition, it
suffices to say that the interpretation of a triple in G is given by interpreting it’s second
component:

(10)  [{0.9,T)]" = [¢]° € D,

To deal with the semantic context dependence of indexicals we relatize semantic in-
terpretation to a context parameter €. Thus, we can use Kaplan’s (1989) logic of
demonstratives to interpret I and indirect speech say:

(11)  a. [i]° := the speaker of c
b. [(say(®))(a)]® := the proposition that [a] utters some sentence that in
her utterance context ¢’ expresses proposition [¢]°

So, to finish our example: [(Otto says that I am a fool, (say(fool(i)))(o), t)]°
[(say(fool(i)))(o)]° = the proposition that Otto utters something that expresses that
I'm a fool

With indirect discourse taken care of, we turn to quotation. Our goal is a semantics
of mixed quotation, but we start with more basic forms: direct discourse and pure
quotation. Pure quotation is the use of quotation marks to refer to the linguistic
material enclosed within those quotation marks:

(12)  ‘fool’ rhymes with ‘tool’

I’'m following the so-called disquotational theory of pure quotation, by which an expres-
sion enclosed in quotation marks refers to that enclosed expression: fool, a predicate of
type et, refers to the set of fools, but ‘fool’, the same expression flanked by quotation
marks, refers to a word, viz. the word fool. To formalize the disquotational semantics
of pure quotation, we first need to extend our semantic domains to include linguistic
material, i.e. we need to add a new type U for expressions that refer not to objects
or properties in the world, but to linguistic entities. Expressions flanked by quotation
marks will be represented in G as type U terms, referring to the linguistic expressions
inside the quotation marks. To capture the fact that these linguistic expressions re-
ferred to can themselves be interpretable linguistic expressions, I take the domain of
interpretation associated with type U to be G, our grammatical triples.

How does this translate to our grammar? We make terms of type u by adding
quotation marks (‘...7 at the surface, ™ ...7 in £) around a term in G. That is, we
add the following composition rule (Potts, 2007):

(13) (‘%”’,r<0‘,¢,T>7-U>
(0,0, 1)
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To clarify what’s going on in the second component we have to look at the semantics.
We have a new type u with D, = G. The interpretation of a type U term is the
interpretation of its second component, which is give by (14):

(14)  [(0,9, 1) ]° = (0,0, T)

This captures the self-reference that is the hallmark of the disquotational theory. It
is also what prompted us to construe the second component of a type U term in G as
containing the whole triple representing the quoted expression.

We can naturally extend this analysis of pure quotation to direct discourse. A direct
discourse report like (15) asserts a relation between Otto and a particular sentence, i.e.
a grammatical triple of type t.

(15)  Otto says, ‘I am a fool’

The simple proposal is that the direct quotation marks in (15) are simply pure quotation
marks, turning the reported phrase into a term of type u. All we need then is a separate
lexical item for direct discourse saying: <says,, say?, uet>

Let me illustrate the theory of pure quotation and direct discourse by generating
the tree for (15), the direct discourse counterpart of (9):

(16)  (Otto says, ‘I am a fool’, (say?("(I'm a fool, fool(i),t)™))(0), t)

(says, say?,uet) (‘I'm a fool’,” (I'm a fool, fool(i),t)”, u)

(I'm a fool, fool(i),t)

RS

1.

(am a fool...)

Semantically: [[(16)ﬂc = [(say®("(I'm a fool, fool(i),t)7))(0)]“ = 1 iff Otto stands in
the say-relation to (I'm a fool, fool(i), t)

2.2 The presuppositional analysis of mixed quotation

Consider the following case of mixed quotation (based on a newspaper example from
Recanati (2001:680), involving an indexical to show off one of the main selling points
of the presuppositional analysis).
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(17)  John said that this is “news to me”

An important difference between mixed and pure quotation is that a mixed quoted
term ( “news to me”) is not a self-referential term of type u, but rather a syntactically
integrated constituent of the report complement, in this case a VP of type et. In other
words a mixed quoted VP is itself a VP, referring to a property. But what property?
Certainly not the same property that the VP without the quotation marks expresses,
because, for one, the intended referent of the mixed quoted first person me in (17) is
John, not me. As Geurts and Maier (2005) put it, the mixed quotation marks induce a
meaning shift, from the actual meaning of the words to the meaning that the reported
speaker associates with those words. In short: (17) ~ John said that this has the
property he refers to as ‘news to me’

To account for the context-dependence of what someone means with his words we
analyze the shifted meaning part as a presupposition (unlike Potts, who analyzes it as
a kind of conventional implicature in a separate dimension).

(18) a. presupposition: John used the expression ‘news to me’ to express some
property P
b. assertion: John said that this has property P

The formalization of these ideas takes place in Discourse Representation Theory (Kamp,
1981) with the theory of Presupposition as Anaphora (van der Sandt, 1992), henceforth
DRT+PA. There are two stages of interpretation. In the construction stage, the gram-
mar couples senteces with Preliminary DRS’s (PrelDRS). In terms of our G: £ = the
compositional PrelDRS language (with types, lambdas, and (unresolved/in situ) pre-
suppositions marked as dashed boxes). Then there is a resolution stage, where the
context DRS, a representation of the common ground, is merged with the PrelDRS
and all presuppositions are resolved.

Representing the presuppositional content described in (18) requires one final in-
gredient: a ternary relation express, relating an individual and a piece of linguistic
material (€ G) to the semantic objects (€ D) that that individual associates with that
linguistic object:

(19)  express(x,’ (news to me,news.to(i), et) ', X)

~ x uses (news to me,...) to refer to X

In DRT4+PA we can now represent the X such that he uses ‘news to me’ to refer to
X as any other definite description, viz. as a presupposition. In fact, the mixed quote
presupposition contains an anphoric element itself, the he representing the source of the
quotation in the above paraphrase. The following composition rule which completes
the analysis of mixed quotation:3

3Here, double quotes denote mixed quotation, single quotes denote pure quotation, dashed boxes
denote unresolved presupposition complexes in which each discourse referent represents a presupposi-
tion.



296 EMAR MAIER

(20) X

For example, in the construction stage we construct the following tree:*

John said that this is “news to me”

say(|, Xy 1@

[P B D AN o

t
John said that this is “news to me”
,,,,,, Xe)_
say( [ _ _____ Xy_ _____ 1P
| - |
| express(y, <?§VIYT?E > ,X)
et
say this is “news to me”
,,,,,, Xe)_
L Xy _____1
| - 1 |
| express(y, <2r91WnS19 > ,X)
,,,,,,, s
this “news to me”
L2 I I =
e ! Xy |

news to me
news.to(i)
et
_

4G-triples now represented vertically, with round instead of angled brackets
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The top-node contains the PrelDRS for our sentence. It contains a double presup-
position triggered by the mixed quotation rule. In the resolution stage we take this
PrelDRS, merge it with the representation of our common ground, which we assume
will minimally contain some representation of a salient John (j) and some salient bit
of ‘news’ (t). We then proceed to match the presuppositions with suitable antecedents
where possible. The source presupposition y will look for someone who can be said
to be expressing something and therefore find a match in the matrix subject John.
But unless the context specifies explicitly that John tends to use the term news to
me to denote this or that specific property, we will have to accommodate the main
presupposition X of the mixed quotation, as shown below.

jt .
jtX
. " /news —'
o Xt 1l express(j, <to me...> ,X)
say(| | Xy () |
' oresa(v. [ N7 4! say( )(3)
| ex " (news K X(t)
press(y, news X)

After this process of contextual merging, binding y, and accommodating X, our final
output reads: there is a John, some info, and a property; John uses the term news to
me to refer to the property; John says that the info has that property. In English: John
says that this has a property he refers to as news to me.>

2.3 Some problematic predictions

Although the presuppositional analysis is quite flexible and can deal with a range of
quotational shift phenomena, it is not quite powerful enough to deal with all the cases
where we’d like to apply it, including the indirect imperatives of section 1.

First of all, to analyze indirect imperatives as mixed quotation we have to assume
that the quotational meaning shift can be applied covertly. This is relatively unprob-
lematic as there are clear cases of unmarked pure quotation (e.g. My name is Emar)
and direct discourse (e.g. in colloquial English or Japanese).

A more serious limitation of our base system is the prediction that only grammat-
ical constituents can be mixed quoted. Although we can extend G with un-lexical
((misunderestimate, (), eet)) and even typeless ((sdd6Gte, (), #)) strings, the application
of the mixed quotation composition rule requires that we know at least the type of
the quoted expression. However, in real-life we find mixed quotations that standard
syntactic theories will not assign any category/type to:

(21) David said that he had donated “largish sums, to several benign institutions”
[Abbott 2005]

5If context allows, we can strengthen this pragmatically by assuming that John speaks English like
the rest of us, i.e. he uses the same grammar G, and hence uses news to me to refer to the fact that
something is new to him, John.
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Finally, we predict that mixed quoted indexicals always shift. Although this is
usually correct, it too is not universally true:

(22) And I even pissed off the youngest one so much that he told me to “stick a
lamp up my ass” [Maier 2006]

In the next section I reconstruct Shan’s (2007) analysis of quotation interjection, which
solves the remaining two problems above, and will finally allow us to model indirect
imperatives as well.

3 Interjection

In newspaper and scientific articles, square brackets are frequently used to indicate
editorial adjustments (shortening, indexical adjustment, clarification) inside a quote:

(23)  The politician admitted that she “lied [her| way into [her job]” [Shan 2007]

To account for this phenomenon of quotation interjection I will incorporate Shan’s
(2007) notion of constructions. The idea is as follows: lied ...way into ... is not a
grammatical term in G as we know it, rather it is a binary construction. A construc-
tion is not itself an expression but a function from expressions to expressions. Feed the
binary construction above with an expression of type (et)e and one of type e and you
get an expression of type et. So, even though lied ... way into ... is not an expression
it does contribute predictably to the truth conditions of the sentences that contain it.
In fact, at the semantic level it behaves rather like a wellformed expression of type
((et)e)eet. Since constructions are typed and interpretable, they are mixed quotable.
The square brackets are merely a typographic device to separate unquoted arguments
from a mixed quoted construction: ...she “lied [her] way into [her job]” abbreviates
...she “lied ... way into ... " (her)(her job). As Shan already noted, the assumption of
covert interjection brackets will provide an elegant analysis of non-constituent quota-
tion, (24-a). I propose to further generalize this proceduce to capture the occasional
unshifted indexical, (24-b), and imperative argument, (24-c):

(24)  a. ...said that he had “[donated] largish sums, to several benign institutions”
b. ...told me to “stick a lamp up [my]| ass”
c. ...hat dir gesagt, “ruf [meinen| Vater an!”

Formally, we need a special kind of ‘two-dimensional variables’, triples in G consisting
of a metalinguistic variable over A* paired with a regular, typed variable over D:

(25) for every T € Type: (X,X,T) is a variable in G

Then we add ‘two-dimensional’ lambda abstraction:
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<}\XO', )\Xd), T1T2>

AXX,T)  (0,9,T2)

According to our very first binary composition rule in section 2.1, combining ex-
pressions involves concatenation of the alphabetic surface representations and function
application of the semantic components. Now that we have meta-variables and ab-
straction over alphabetic representations we can redefine composition in the surface
dimension as function application as well. This means that simple lexical items like
fool should be considered as (primitive) constructions, like (Ax.x"fool, fool,et). The
new more general binary branching composition rule is:

(Y(0), d1(d2), 11)

(Y, 01, 211) (0,02, 1T2)

Let’s see how we the enhanced grammar derives a proper representation for (24-b).
I’ll briefly describe the derivation bottom up. We can assume that the lexicon con-
tains a construction stick ...up .... In the bottom of the tree we combine that lexical
construction with an underspecified z’s ass and a lamp to get the property stick a
lamp up z’s ass. Binding the free variable with a lambda, we get a complex con-
struction: stick a lamp up. .. ass. Applying mixed quotation gives the semantic object
that w refers to as ‘stick a lamp up ...ass’. This semantic object, represented by the
presuppositional X below, is indeed of the right type to take a possessive like my.®

5The fact that this quotation external argument is represented in brackets inside the quo-
tation is but a typographic accident that can be captured by a special composition rule:

([N, e1(p2), 1)

<uﬂ My

v a¢17T27—1> <0-7 90277—2>
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“stick a lamp up [my] ass”

AX((stick. up (ass)))(lamp))

stick a lamp up x"ass
)\ (stick.up(X(ass)))(lamp)
et

lamp Az.stick'z up x"ass
stick.up(X(ass)

eet

Ayz.stick 'z up 'y x" ass
stick.up (ass)
eeet

/\

x | [ese
(et)e et

( Axstick alamp up 'x ass )

4 Imperatives

With all the quotational machinery in place we return to imperatives. The idea is
simple: instead of making imperatives shiftable by say, we let imperatives keep their
regular semantics but allow them to be mixed quoted in an indirect discourse. As a
first approximation, the Japanese example might be analyzed as something like: I was
told by the boss that “finish!” that work by tomorrow.

The first problem is a familiar one: to mixed quote something it must be semantically
interpretable, or at least have a definite semantic type. So what, if anything, is the type
of finish!? To answer this question we have to adopt some kind of semantic analysis
of imperative mood. Let’s take Schwager’s (2006) modal approach. Take a simple
command like go!. The starting point of this analysis is that go! means you must go.
Formally, the ingredients are a deontic modal operator IMP; a silent subject, by default
equivalent to you; and a some presuppositions meant to restrict the proper contexts
of use of the IMP operator to those where the speaker is qualified to perform a proper
speech act of ordering (e.g. IMP® pressupposes I am an authority wrt the content of
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¢ and I do not already know that ¢ is true). Ignoring for now the performativity
presuppositions, imperatives are handled as follows in G:

(26) a. syntax: (go!, IMP(go(j)), t)

(!, IM@\

0,3,e) (go,go,et)
b. semantics:

(i) [F]° := addressee,.
(ii) [IMP®]° := the proposition that in all worlds compatible with speaker,’s
demands [¢]° is true

Imperatives now express propositions, type t, and hence can be mixed quoted without
problem. Note that to represent the crucial examples of section 1 (with unshifted
indexical arguments) we will have to rely heavily on our interjection brackets:

(27)  a. “[ashita] made ni [sono] shigoto-o yare” to jooshi-ni
tomorrow until that work-Acc do-Imp Comp boss-by
iwaremashita
was told-Polite
‘T was told by the boss to “finish [that] work by [tomorrow]”’ [cf. (2)]
b. Hans hat dir doch gestern schon gesagt, “ruf [meinen] Vater an!” [cf. (3)]
c. John said “call [his] mom!” [cf. (4)]

The derivations of the structures in (27) are all rather similar to that of the stick a
lamp up [my] ass example, but let’s zoom in on (27-b). From the lexical construction
ruf. .. an of type eet, a 2D variable of type (et)e, and the et predicate Vater we generate
the property ruf = Vater an. Following (26), we add a silent addressee indexical as
the subject, and then an imperative operator to get the command Ruf xz Vater an!.
Abstracting the previousy introduced variable we get the construction we have been
denoting as ruf... Vater an. Mix quoting yields the semantic object that y refers to
as ‘Ruf... Vater an!’. Finally, this presupposition trigger combines with meinen to
complete the complement clause.

To evaluate my mixed quotation approach to indirect imperatives, let’s compare it
with the alternative Oshima-Schwager-Crnic& Trinh-treatment in terms of fully indirect
discourse (cf. section 1). Although my analysis is still rather sketchy (cf. section 5
below), there are already two areas where it shows a marked advantage.

First and foremost is the automatic shifting of indexical parameters under quotation.
In section 1 I pointed out that a truly indirect analysis of the Japanese example requires
the introduction of a monster to shift the two indexical parameters inherent in the
logical form of an imperative command. To recap, shigoto-o yare! as a main clause
imperative means that the actual speaker commands the actual addressee to do the
work, but embedded in a report like (2) it means that the reported speaker (boss)
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commanded the reported addressee (me) to do it. The current analysis already predicts
this behavior. As illustrated in 2.2, the general mixed quotational meaning shift from
X to what the reported speaker referred to as ‘X’ shifts the reference of indexicals to the
reporting context. In non-pathological’ contexts the effect is rather similar to that of a
monster, but it falls out of the much more general mechanism for capturing quotation.

A second, more tentative advantage of a quotational analysis is the blocking of
wh-movement with indirect imperatives, as illustrated in (5) repeated below:

(28) *Who did John say call at 3PM

A crucial step in the argumentation that a report complement is semantically indirect
rather than direct, is showing that it allows wh-movement: indirect speech allows it,
direct speech blocks it (e.g. Schlenker, 2003; Anand and Nevins, 2004):

(29) a. What did Otto say I am
b. *What did Otto say, “I am”?

Strictly speaking our semantics blocks movement out of a mixed quoted phrase as well,
which would explain the infelicity of (28). This cannot be the whole story though,
because there are Japanese examples of indirect imperatives with wh-in-situ question
formation, which should likewise be blocked in direct and mixed quotation:

(30)  Taro;-wa yatu;-no uti-ni nanzi-ni ko-i to itta no ka?
Taro-Top to.his.house  at.what.time come-Imp Comp said ?
‘What time; did Tarop say to come to hisy house t17’ [(Oshima, 2006, 13)]

Technically, the current system generates well-formed representations for both, and
hence ultimately fails to explain the infelicity of (28):

(31) a. Who; did John say “call | t; ] at 3PM!”
b. Taro;-wa “[yatu;]-no uti-ni [nanzi]-ni ko-i” to itta no ka?
Taro-Top “to.[his].house  at.[what.time] come-Imp” Comp said ?

However, all is not lost. In the absence of further data, I hypothesize that the infelicity
of (31-a) is of a pragmatic nature, perhaps due to a constraint that penalizes interjection
of mere traces, or a more general constraint that restricts the application of covert
interjection to a certain class of expressions, including (in situ) wh-phrases, pronouns
and standard indexicals. Note that to avoid massive overgeneration, some pretty severe
restrictions on covert mixed quotation and interjection are required in any case, but
this will have to be left for future research.

"In the presuppositional view, the reference of mixed quoted expression is ultimately a matter of
pragmatics. Hence, pathological cases are contexts where a reported speaker is known to misuse I to
refer to the color blue, and go home! as a name for his dog. Mixed quoting these terms will shift them
to the reported speaker’s intended referents rather than just shifting 7 to the speaker of the reported
context.
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5 Conclusions

My central claim is that embedded imperatives are mixed quoted. To substantiate this
claim I've brought together three independently motivated semantic theories, viz. pre-
suppositional mixed quotation from Geurts and Maier (2005), propositional imperatives
from Schwager (2006), and interjection as quoted constructions from Shan (2007). Ac-
cording to my proposal, an embedded imperative like Hans hat dir doch gestern schon
gesagt, ruf meinen Vater an has the logical form Hans hat dir doch gestern schon gesagt,
“ruf [meinen] Vater an!”. A specific benefit of the analysis is that it takes care of the
observed shifting of indexical imperative parameters without resorting to monsters.

A number of loose ends remain. Most importantly: how to restrict the overgen-
eration from the covert application of the two powerful and opposing mechanisms of
quotation and interjection? In future work I intend to explore the possibility of a set of
pragmatic constraints, with principles like avoid shifting perspective (to encode a pref-
erence for simple indirect speech, and prevent [“/go!]”]) and use mized quote if relevant
features would get lost in indirect paraphrase. It remains to be seen if the system will
then be able to offer some insights into the more subtle language specific restrictions
on apparent imperative embedding and shifting.
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Abstract

Fox (1995, 2000) argued that covert scope shifting operations (CSSOs) such as
QR or reconstruction are subject to a semantic economy condition: they are not li-
censed if they are semantically vacuous. In this paper, we argue for a generalization
of this condition according to which a CSSO is ruled out not only if it is vacuous,
but also if it leads to a reading that is strictly stronger than the surface-scope
reading.

1 The Generalized Scope Economy Condition

Fox (1995, 2000) argues that covert scope shifting operations (CSSO) such as QR
and reconstruction (or quantifier lowering) are constrained by economy considerations.
More specifically, according to Fox’s Economy Condition, a CSSO can take place only

if it is not semantically vacuous:

(1)

Fox’s claim has far-reaching consequences for the architecture of the grammar, as it
implies that some syntactic operations have access to certain semantic properties of
logical forms. In the present paper, we discuss data that suggest that the principle of
Scope Economy in (1) must be generalized. Our Generalized Scope Economy Condition

Economy condition on scope shifting (Scope Economy)
OP can apply only if it affects semantic interpretation (i.e., only if inverse-scope
and surface-scope are semantically distinct) (where OP stands for CSSO; M&S)
(Fox 2000:21)

is stated in (2).

(2)

Generalized Scope Economy condition
A CSSO cannot apply if the meaning of the resulting reading is equivalent to or
stronger than (i.e. entails) the meaning that would have resulted without it.

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 305 — 321
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GSEC incorporates the cases subsumed under Fox’s Scope Economy condition, but
moreover disallows CSSOs whose output structures have a reading which asymmet-
rically entails that of the input structure. In other words, we claim that a CSSO is
ruled out not only when it is semantically vacuous, but also when it is semantically
strengthening.

In section 2, we will show that (2) explains various complicated facts about the
relative scopes of various operators. In section 3 we discuss a potential methodological
counterargument to our claim and provide additional evidence for the GSEC. In section
4 we will discuss two systematic apparent exceptions to our theory, and we will argue
that these exceptions support the GSEC under closer scrutiny.

2 Complicated scope facts

In this section, we discuss two sets of cases where certain scope ambiguities are missing
and show that the GSEC correctly predicts the absence of the relevant readings.

2.1 Interaction between quantifiers and negation

Consider the pair of sentences in (3). (3a) is ambiguous between a reading equivalent to
“no student of mine showed up on time” (the surface-scope reading, where the universal
subject scopes over negation) and a weaker reading equivalent to “it is not the case that
every student of mine showed up on time” (the inverse-scope reading, which we assume
involves reconstruction of the universal quantifier to a VP-internal position, lower than
negation). (3b), on the other hand, is not ambiguous (Beghelli and Stowell 1997). The
universal quantifier cannot take scope over negation. The only difference with (3a) is
that we have changed the surface-scope of the scope-bearing elements involved, but
crucially the type of elements involved are the same.

(3) a. Every student of mine didn’t show up on time (V > =) (= > V)
b. John didn’t meet every student of mine on time (- > V) *(V > —)

Beghelli and Stowell (1997) also observe that a narrow scope reading with respect
to negation for an indefinite subject is difficult to obtain, as illustrated by (4). (4)
differs minimally from (3a): the universal subject has been replaced by an indefinite.
Reconstruction seems impossible in this case.

(4)  A/One student of mine didn’t show up on time (3 > =) ??(— > 3)

These facts are puzzling, and, as far as we know, they have not been accounted for
so far in a principled way.! It turns out that the unavailable interpretations for (3b)

1Beghelli and Stowell (1997) provide a syntactic account of these differences between quantifiers:
they posit that QR operations move various quantifiers to various designated syntactic positions, but
they do not explain why these positions are ordered the way they are. Biiring (1997) provides a
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and (4) are ruled out by the GSEC, provided we assume that universal quantifiers are
aristotelian, i.e. presuppose that their restrictor is non-empty.?

First consider (3a) and (3b). Both involve negation and a universal quantifier. Now,
note that the following generally holds:

(5) If the extension of a predicate P is presupposed not to be empty, then, for any
contingent predicate @, the formula Vz(P(z) — —Q(z)) a-symmetrically entails
(‘a-entails’ for short) the formula =Va(P(z) — Q(x)).

In the case of (3a), the ‘surface-scope’ reading (V > —) is thus the one that a-entails
the inverse-scope reading (— > V). Hence the inverse-scope reading does not entail the
surface-scope reading. As a result, the inverse-scope reading is not ruled out by the
GSEC, a correct result. In the case of (3b), on the contrary, the inverse-scope reading
(V > =) entails the surface-scope reading (— > V), and therefore it is ruled out by the
GSEC — a correct result again.

Next consider (4). With an existential quantifier instead of a universal quantifier,
the logical relationships between the various putative readings are reversed. Namely,
it is now the reading where negation takes wide scope which is the strongest. In other
terms:

(6) If the extension of a predicate P is presupposed not to be empty, then, for any
contingent predicate @, the formula —3x(P(z) A Q(x)) a-entails the formula

Jz(P(x) A =Q(x))-

Hence, in the case of (4), the inverse-scope reading (— > 3J) entails the surface-scope
reading, and is thus correctly ruled out by the GSEC. These well-known data lend first
circumstantial support to the GSEC, which correctly predicts that the sentences in (3b)
and (4) should be perceived as unambiguous.?

2.2 Contrasts between UE-indefinites and DE-indefinites

In the preceding subsection we have seen that quantifiers show differing behavior in
their ability to scope below or above negation, in a way that the GSEC manages to

principled account for the fact that the inverse-scope reading is obligatory for (3a) if the subject bears
a ‘topic’ accent and negation is focussed, but does not provide a general theory of scope restrictions.

2If one does not want to commit oneself to the view that universal quantifiers presuppose their
restrictor to be non-empty, one can as well stipulate that the GSEC involves a non-standard notion of
entailment, whereby ¢ is said to entail ¢ whenever every model of ¢ in which the relevant restrictors
are not empty is also a model of .

3Unless more is said, the GSEC also predicts that a wide-scope reading for the indefinite is impossible
in (i), contrary to fact. But note that bare indefinites are known to be able to take ‘exceptional wide
scope’, and it is widely assumed that the mechanism whereby they achieve wide-scope is not syntactic
movement. Thus we do not expect this mechanism to be subject to the GSEC, a conclusion already
reached by Fox in the context of his original proposal. See Heim (1982), Abusch (1994), Reinhart
(1997), Winter (1997), Chierchia (2001), among others.



308 CLEMENS MAYR AND BENJAMIN SPECTOR

predict. In this section we turn to the interactions between indefinites and universal
operators (universal quantifiers over individuals, times, or worlds — necessity modals).
We argue for the following generalization:

(7) An indefinite which c-commands a universal operator in overt syntax can take
scope below it if it is upward-entailing and cannot if it is downward-entailing.

The pairs in (8), (9) and (10) illustrate this generalization. The (a)-examples have
an UE-indefinite in subject position which c-commands a universal quantifier. The
(b)-examples differ minimally in that the UE-indefinite is replaced by a DE-one. The
(a)-examples allow for an inverse-scope reading, whereas the (b)-examples do not.

(8) a. Many windows are always open in this building (i.e. it is always the case
that few are closed) (many > always) (always > many)
b. Few windows are always open in this building (#i.e, it’s always the case
that most are closed) (few > always) *(always > few)

(9) a. More than three students are certain to pass, (i.e., it’s certain that at least
four pass) (more than 3 > certain) (certain > more than 3)
b. Fewer than three students are certain to pass, (#i.e., it’s certain that at
most two pass) (fewer than 3 > certain) *(certain > fewer than 3)

(10)  a. A boy heard every girl sing (3 > V) (V > 3)
b. Few boys heard every girl sing (few > V) *(V > few)

The generalization in (7) follows from the GSEC. Let us for instance concentrate on
the pair in (8). The inverse-scope reading of (8a) says that at any given moment, one
can find many open windows in the building. This, of course, does not entail that a
single, specific window is open permanently. Hence it does not entail the surface-scope
reading, which says that there are many specific windows which are permanently open.
Since the inverse-scope reading in this case does not entail the surface-scope reading,
the inverse-scope reading is licensed by the GSEC. Consider now (8b). The inverse-
scope reading for (8b) says that at any given moment, the number of open windows,
call it k, is low. Now, note that the number of windows that are permanently open,
call it k', is necessarily smaller than or equal to k. Hence if k counts as low, then so
does k’. In other words, if the inverse-scope reading is true, then there are few windows
that are permanently open, i.e., the surface-scope reading is true as well. Therefore the
inverse-scope reading entails the surface-scope reading, and it is thus ruled out by the
GSEC. A completely parallel line of reasoning accounts for the cases in (9) and (10).

To predict the generalization in (7) in full generality, let us first remark that a
UE-indefinite can be assimilated to an existential quantifier ranging over its so-called
‘witness-sets’ (cf. Barwise and Cooper 1981). Hence the relevant ambiguity in all the
(a)-examples is reducible to an ambiguity in the relative scope of a universal quantifier
and an existential quantifier. Given that the reading where the universal quantifier
scopes over the existential quantifier is the weaker reading, it is not ruled out by the
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GSEC, i.e., inverse-scope is predicted to be possible. In contrast with this, a DE-
indefinite is equivalent to the negation of a UE-indefinite. That is, the relevant readings
in cases involving a DE-indefinite can be schematically represented as follows:

(11)  a. Surface scope: =IxVyP(x,y)
b. Inverse scope: Yy—3xP(x,y)

Now, (11b) entails (11a), and therefore the inverse-scope reading is ruled out by the
GSEC.

3 Further Evidence

3.1 A potential objection: Truth Dominance

In a recent paper, Meyer and Sauerland (2009) argue that if a sentence is ambiguous
between two readings R1 and R2, where R1 entails R2 and R2 is ‘the most accessible
reading’, then R1 is not detectable by mere inspection of speakers’ truth-conditional
intuitions, due to a principle they call Truth Dominance.

Now, if one assume that inverse-scope readings are never as ‘accessible’ as surface-
scope readings, then Truth Dominance predicts that an inverse-scope reading will be
undetectable when it entails the surface-scope reading. Hence Truth Dominance is able
to account for the facts we have discussed so far. Crucially, Truth Dominance and
the GSEC are genuinely distinct hypotheses: the GSEC says that the grammar rules
out certain LF representations, while Truth Dominance does not. In fact, Meyer and
Sauerland’s (2009) general argument for Truth Dominance is that one can provide in-
dependent evidence for the availability of certain LFs which happen to be undetectable
by purely truth-conditional means.

We agree that it is possible that some ambiguities cannot be detected due to a
principle along the lines of Truth Dominance. We thus need to provide additional
arguments for the GSEC. To this we now turn.

3.2 The parallelism condition on VP-ellipsis

Notice that if we grant that inverse-scope readings that are not licensed by the GSEC
could not be detected anyway by consulting our truth-conditional intuitions, we find
ourselves in the same situation as Fox did when he argued for his original Economy
Condition. Trivially, Fox’s ban on vacuous CSSOs has no observable effect on truth-
conditions. Fox argued for his Economy Condition by using certain constratins on
VP-ellipsis as diagnostic tools, and we will follow him in this respect.

Fox adduced data such as the ones in (12) originally discussed by Sag (1976) and
Williams (1977) to give support to Scope Economy. (12a) shows a scope ambiguity as
expected. But the very same sentence becomes sometimes unambiguous when followed
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by a sentence involving VP-ellipsis, as in (12b) (Fox 2000:30).

(12)  a. A boy admires every teacher. (3 > V) (V > 3)
b. A boy admires every teacher. Mary does, too. (3 > V) *(V > 3)

Fox’s account for the lack of ambiguity in (12b) is based on two principles, namely
the ‘parallelism constraint on ellispis’, stated in (13) below, and his Scope Economy
Principle.4

(13)  Parallelism
If a CSSO has applied in a given sentence A, and A is followed by a sentence
B in which the VP is elided, then a parallel CSSO must have applied in B.

Here is how (13) and Scope Economy conspire to make (12b) above unambiguous. First,
we notice that QR of the (elided) universal quantifier over Mary would be vacuous and
is thus ruled out by Scope Economy. Second, given parallelism (cf. (13)), the parallel
CSSO in the antecedent sentence is blocked as well. As a result, (12b) is unambiguous.

Fox’s account makes the further prediction that (14) should exhibit scopal ambigu-
ity, as it indeed does. Why? The inverse-scope interpretation of the ellipsis sentence
is different from the surface-scope interpretation, i.e., Scope Economy allows the re-
quired CSSO. Parallelism entails that either both or neither of the two sentences will
be interpreted under the inverse-scope reading, a correct prediction which provides
independent evidence for parallelism.

(14) A boy admires every teacher. A girl does, too. (3 > V) (V > 3)

We can replicate Fox’s arguments in order to test whether our GSEC, which is strictly
stronger than Fox’s original Scope Economy condition, is a real grammatical principle.
Imagine a VP-ellipsis discourse where the antecedent sentence shows a scope ambiguity
when it appears on its own, just like in (12a) above. Now, if the inverse-scope reading
in the ellipsis sentence is ruled out by the GSEC (i.e., if it entails the surface-scope
reading), then the CSSO in the antecedent should be blocked by the parallelism con-
straint. This means that the antecedent sentence should appear to be unambiguous.
Such examples would thus provide crucial support for the GSEC, as the relevant facts
cannot be predicted by Truth Dominance.

With this in mind, consider the examples in (15). We notice that under the given
context (15a) sounds fine, whereas (15b) is odd.

(15) Context: Preprints of several new books are sent to both male and female
reviewers. No male reviewer received every book.

a. More than five men read every book. And more than five women did, too.

“Notice that the formulation in (13) is stronger than one might initially expect. In particular, it
requires that the scopal relations for the complete sentences are parallel and not just the ones in the
VPs. We return to this issue below.
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#(more than 5 > V) (V > more than 5)
b. #More than five men read every book. However, fewer than five women did.
#(more than 5 > V) *(V > more than 5)

In the specified context, the surface-scope reading is pragmatically odd for the an-
tecedent sentences in (15a)-(15b), because this reading implies that there are men who
read every book. So only the inverse-scope reading (which states that every book was
read by more than five men) is compatible with the context. We can thus interpret
these facts as showing that the inverse-scope reading is available for the first sentence
in (15a) but not in (15b) (even though it is the very same sentence in both cases).

Now consider the ellipsis sentences. The one in (15a) contains an UE-indefinite in
subject position. As discussed in section 2.2, in such a case the GSEC licenses an
inverse-scope reading. Hence the parallel inverse-scope reading in the first sentence is
licensed as well (and in fact forced by parallelism if the relevant CSSO occurs in the
ellispis sentence). In (15b), however, the subject in the ellipsis sentence is DE. As we
have seen, in such a case QR of the universal quantifier is ruled out by the GSEC. By
parallelism, the parallel CSSO is ruled out in the antecedent sentence, which makes the
inverse-scope reading unavailable for the first sentence. But since only this reading is
compatible with the context, (15b) is correctly predicted to sound odd.

(16) is a similar example.® The context makes sure that no person could have possi-
bly watched every film shown at the festival. It follows that the surface-scope reading
of the antecedent sentence in both (16a) and (16b) should be infelicitous, because it
would say that many critics are such that they watched every movie. The inverse-scope
reading, on the other hand, is licensed by the context, which allows every movie to be
such that many critics watched it. But as in the previous example, we see that the
overall discourse is odd when the ellipsis sentence contains a DE-indefinite subject, as
in (16b), and not when it contains a UE-indefinite subject, as in(16a). This again is
predicted by the combination of the GSEC and parallelism (as we have just explained).

(16) Context: A film festival has parallel sessions. No one was able to watch every
movie.

a. Still, many critics watched every movie. And a few ordinary people did,
as well. #(many > V) (V > many)

b. #Still, many critics watched every movie. However, very few ordinary people
did. #(many > V) *(V > many)

A parallel account can be given for the oddness of (17). The surface-scope interpretation
of the antecedent sentence is false, because it is not true that no Californian lives in LA.
Thus the inverse-scope interpretation should be forced. The ellipsis sentence contains
an indefinite and a negation. Applying reconstruction to the indefinite below negation
results in an interpretation that is stronger than the surface reading. This interpretation
is blocked by the GSEC. But then, in order to meet the parallelism constraint, the first

5Thanks to Danny Fox (p-c.) for help with the construction of the example.
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sentence must be interpreted under its surface-scope reading, which is incompatible
with world knoweldge.

(17)  #Every Californian doesn’t live in LA, and a New Yorker doesn’t either
#(V > =) *(=>V)

(18) below differs minimally. Here the ellipsis sentence contains a universal quantifier.
Applying reconstruction does not violate the GSEC. Hence the GSEC licenses inverse-
scope in the second sentence, and as a result inverse-scope is licensed as well in the
antecedent (given parallelism). No oddness is thus predicted, a correct result again.’

(18)  Every Californian doesn’t live in LA, and every New Yorker doesn’t either

#(V > =) (= >V)

To summarize, the conclusions that Fox reached in the case of vacuous CSSOs on the
basis of discourses involving ellipsis can be generalized to ‘strengthening’ CSSOs. This
is predicted by the GSEC, but not by Truth Dominance.

3.3 Pragmatic deviance

Truth Dominance can certainly not be assumed to be an absolute principle. Sometimes
an ambiguous sentence is disambiguated in favor of its stronger reading, because the
weaker reading cannot be assumed to be what the speaker meant (for instance, because
it is so weak that it expresses a tautology).” Hence, let us consider a case where only
the inverse-scope reading is a plausible reading. If this reading exists, it should be
the most salient reading, even if it is stronger than the surface-scope reading. If the
sentence instead sounds odd, this provides evidence that the inverse-scope reading is
not generated by the grammar. With this in mind, consider the acceptable (19a) and
the infelicitous (19b) under the context given in (19).

®Note that for (17) and (18) the argument rests on the assumption that it is the whole sentences
that matter for parallelism, as stated in (13), i.e., it is not the scopal relations in the VPs alone that
matter. We follow Rooth (1992a,b), Tancredi (1992), Fox (2000) in this assumption. Also note that the
difference in acceptability between (17) and (18) itself provides support for the particular formulation
of parallelism in (13).

"For instance, (i) below strongly favors the reading where the than-clause (‘than he has’) is inter-
preted de re, i.e., is taken to refer to the number of children that Jack has in he actual world (para-
phrased in (ia)), rather than the reading where the than-clause is interpreted de dicto (paraphrased in
(ib)), which happens to be a tautology.

(1) Jack could not have had more children than he has.

a. De re: there is no accessible world w such that the number of children that Jack has in w
is more than the number of children that Jack has in the actual world.

b. De dicto: there is no accessible world w such that the number of children that Jack has
in w is more than the number of children that Jack has in w.
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(19) Context: in some particular driving school, on every day, many people from
many different states take a driving exam

a. More than three people from New York State always pass
#(more than 3 > always) (always > more than 3)

b. #Fewer than three people from New York State always pass
#(fewer than 3 > always) *(always > fewer than 3)

First, consider (19a). The surface-scope interpretation, which can be paraphrased as
in (20a) below, is pragmatically odd due to general knowledge of driving exams. The
inverse-scope reading, on the other hand, can be paraphrased as in (20b) below, which
fits our assumptions about driving exams. Since the inverse-scope reading in (20b) is
asymmetrically entailed by the surface-scope reading in (20a), hence is weaker than it,
the GSEC predicts that the necessary CSSO can apply. That is, the only appropriate
reading for (19a) is the inverse-scope one, and it is predicted to be available by the
GSEC.

(20) a. ‘There are more than three people from New York who take the exam
repeatedly and always pass.’
b. ‘It is always the case that more than three people from New York pass the
exam.’

Why is (19b) infelicitous? Again, the surface-scope reading for (19b), paraphrased
in (21a) below, is pragmatically odd (it is basically a tautology, given our general
knowledge about driving exams). It follows that Truth Dominance is obviated in this
context: even though the inverse-scope reading given in (21b) asymmetrically entails
the surface-scope reading, if the former reading is available at all, it should be detected
in this context. In contrast with this, the GSEC predicts reconstruction to be impossible
in (19b), hence rules out the only sensible interpretation. It thus correctly predicts that
(19b) should sound pragmatically odd.

(21) a. ‘There are fewer than three people from New York who take the exam
repeatedly and always pass.’

b. ‘It is always the case that fewer than three people from New York pass the
exam.’

4 Two classes of systematic exceptions

In the present section we will look at two classes of apparent exceptions to the GSEC
and discuss how they can be reconciled with our proposal.

4.1 Quantifiers at the right edge
Recall that (3a), repeated below as (22), does not have an inverse-scope reading.

(22)  John didn’t meet every guest on time (- > V) *(V > -)
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In contrast with this, however, in the case of (23) the inverse-scope reading is available,
under a particular intonation.® At first sight this is completely unexpected. The
quantifiers involved in (23) are the same as in (22), and the GSEC rules out the inverse-
scope reading in both cases.

(23) The student couldn’t answer every question that was marked with a star.
(=>V)(V>)

We will now suggest an explanation for this pattern: we contend that these apparent
counterexamples to the GSEC are only found when the relevant operator is positioned
at the right edge of the sentence. We will claim that in such cases the operator can
undergo an overt but string-vacuous movement operation to the right, which a) gives
it wide-scope, and b) is not subject to the GSEC (since it is overt).

According to us, what distinguishes (22) from (23) is that in the latter case, but
not in the former, it is possible that the unversial quantifier underwent Heavy NP Shift
(HNPS) — that is, string-vacuous movement to the right — to scope over negation, but
not in (22), because in the latter case the QNP is not phonologically heavy enough.”
This means that (22) has (24) as its underlying structure under the inverse-scope con-
strual.

(24) [The student [couldn’t answer t1]] [every question that was marked with a star];

This approach makes certain predictions. For instance, the availability of the inverse-
scope reading in (23) should disappear once we make sure that the universal quantifier
cannot undergo string-vacuous HNPS. So if we place some material X that needs to be
in the scope of negation to the right of the universal quantifier, the latter should not
be able to move overtly but string-vacuously high enough to take scope over negation:
this is so because in order for it to scope over negation, it should also scope over X,
hence should move to the right of X. A CSSO would be called for, but this would
violate the GSEC.

This prediction is borne out. Consider the scopally ambiguous (25) and the unam-
biguous (26). Both examples use NPI yet, which must be in the scope of negation to
be licensed. In (25) the universal precedes the NPI. In order for it to take scope over
negation itself, it has to undergo movement. Covert movement is blocked by the GSEC.
Overt movement to the right would not be high enough if it is string-vacuous, because
in order to take scope over negation the universal would have to move past the NPI,
which is trapped under negation. Therefore the lack of ambiguity is expected.

(25) I haven’t solved every problem that was marked with a star yet.
(= >yet > V) *(V> - > yet)

8We thank an anonymous reviewer for SuB 14 for pointing out data like (23).
9Furthermore, for HNPS in (22) to be string-vacuous, it would have been necessary that the phrase
‘on time’ itself had moved to the right as well
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(26) differs from (25) in having the universal follow the NPI. This can be plausibly
attributed to the fact that the universal underwent HNPS (indeed, if the universal is
replaced with a ‘light’” DP, the sentence becomes ungrammatical). What is important
is that the landing site of the HNPS is not forced to be under the scope of negation.

Therefore the scope ambiguity in (26) is again explained by appeal to overt movement,
which is not subject to the GSEC.10

(26) I haven’t solved yet every problem that was marked with a star
(= > yet > V) (V> - > yet)

Similarly, the account relying on overt movement to the right predicts that the ECM-
marked universal quantifier in (27) cannot take scope over negation. It is not on the
right edge. Therefore covert movement is the only way wide-scope could be achieved.
But, again, this movement is blocked by the GSEC.!!

(27) Context: These students usually don’t solve any problem whatsoever.
I don’t expect every problem that was marked with a star to be solved.
(=>V) (V> )

The same observation applies to subjects embedded by perception verbs, as in (28)

(28)  a. Ididn’t see every building collapse. (= > V) *(V > =)
b. Ididn’t see every girl laugh. (= > V) *(V > )

The fact that the linear position of certain quantifiers matters for their scope taking
abilities has thus been shown to actually lend support to the GSEC. Apparent excep-
tions to the GSEC involve quantifiers on the right edge and can thus be analyzed in
terms of overt but string-vacuous movement to the right. We saw independent evidence
for such an analysis.

4.2 Modals'?

A second class of apparent exceptions involves certain modals. In section 2.2, we saw
that the GSEC predicts that DE-indefinites in subject positions, unlike UE-indefinites,

OKayne (1998) made similar observations in cases that do not involve a violation of the SGEC.
He noticed that quantifiers at the right edge can violate the clause-boundedness of QR (May 1985)
and assumed that overt rightward movement was responsible for this (despite the fact that rightward
movement is usually taken to be clause-bound as well — a constraint known as the right roof constraint
— Ross 1967). Kayne (1998) proposes a system where QR is reduced to overt rightward movement.
This is incompatible with our own approach, which is based on a distinction between covert movement
and string-vacuous overt movement.

(i) shows that ECM-marked subjects can take scope over the matrix subject (cf. May 1985:44),
i.e. covert movement to the matrix level is not blocked in general.

(1) A different boy wants every girl to marry him (3 > V) (V > 3J)

1250me of the judgments reported in this section are not very stable, and require further investigation.
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are not able to reconstruct below a universal operator, and, in particular a necessity
modal (cf. (9b)). Things are nevertheless more complicated. For there are other
cases where a UE-indefinite can clearly reconstruct below a universal modal, as in (29)
(which, given the specified context, favors the reading where the subject takes scope
below ‘must’. See however footnote 13).

(29) Context: A dinner party is to take place, but the host hopes that there will
not be too many people attending, for otherwise it could be a disaster. The
host thus thinks ...

Fewer than five people must come for the dinner to be pleasant.

a. Surface-Scope: #(fewer than 5 > [0) There are fewer than five people z
such that = must come for the dinner to be pleasant.

b. Inverse-Scope: (O > fewer than 5) It must be the case that fewer than five
people come for the dinner to be pleasant.'3

Now, note first that this fact is problematic for the GSEC only if we ignore the fine
details of the semantics of modal constructions. For the inverse-scope reading entails
the surface-scope reading only on the assumption that the extension of the predictate
people is the same in the actual world and in the worlds quantified over by the necessity
modal. That is, the entailment goes through only if the noun people is interpreted de
re in the case of the inverse-scope reading. This could be a sufficient answer to the
puzzle, but then of course we should remove modals entirely from the set of data which
we can consider as evidence or counterevidence for the GSEC. Whether we want to
adopt this answer depends on what we take to be the notion of entailment relevant to
the GSEC. For we could also take the view that the GSEC, because it operates on very
impoverished Logical Forms,' fails to see that the entailment-relation is broken under
a de-dicto reading, in which case another answer is called for.

While we will not provide such an answer in this paper, we would like to suggest
that the violation of the GSEC that we have just observed correlates with another
property: the modal ‘must’, when adjacent to negation, licenses an interpretation in
which negation applies to the verb embedded under ‘must’ rather than to ‘must’ itself.
Let us call modals and predicates which behave like ‘must’ in this respect ‘neg-raising’.
Now, not all necessity modals are neg-raising. Must is, but have to is not. Let us
thus contrast (29), repeated below as (30a), with a minimally different sentence where
‘must’ has been replaced with ‘have to’, as in (30b). For many speakers, the inverse-
scope reading is at best marginal in (30b), which makes it somewhat odd, because the
surface-scope reading is pragmatically deviant.!®

BNote that (29) has an additional interpretation, which we ignore here due to lack of space, and
which can be paraphrased as ‘the number n such that it must be the case that n people come and it
is not necessary that more than n people come for the dinner to be pleasant is smaller than 5.

M¥ollowing Fox’s original proposal, and for entirely similar reasons (cf. Fox 2000:70), we assume
that the GSEC operates in a ‘modular way’, to the effect that it does not ‘see’ all the details of the
syntactic structure: the notion of entailment relevant to the GSEC would thus not be fully equivalent
to the standard notion, as it is computed on the basis of impoverished representations.

15Some speakers do not seem to get a strong contrast. For a reason unknown to us, the analogous
contrasts in French are much stronger than in English. We ignore a potential complication alluded to



NOT TOO STRONG! GENERALIZING THE SCOPE EcoNOMY CONDITION 317

(30) a. Fewer than five people must come for the dinner to be pleasant
#(fewer than 5 > ) (O > fewer than 5)
b. #Fewer than five people have to come for the dinner to be pleasant
#(fewer than 5 > J) *(O > fewer than 5)

It must be noted that have to does not disallow reconstruction in general. As (31)
shows, UE-indefinites can reconstruct below have to.

(31) More than five people have to come for the dinner to be pleasant
#(more than 5 > ) (O > more than 5)

Have to is thus well behaved with respect to the GSEC, contrary to must.

Further evidence for the claim that the predicates that are not ‘well-behaved’ are
the neg-raising predicates comes from the difference between the doxastic predicates be
believed to and be supposed to on the one hand, and be known to on the other hand. Only
the former are neg-raising predicates but not the latter, as shown by the paraphrases
for (32a), (32b), (32c), respectively.

(32)  a. John is not believed to be home
‘John is believed not to be home
b. John is not supposed to be home
‘John is supposed not to be home
c. John is not known to be home
‘It is not known that John is home

On the assumption that all these attitude predicates are universal operators of some
sorts, the GSEC predicts that a DE-indefinite subject, unlike a UE-indefinite subject,
cannot reconstruct below them. Now, on the one hand, the neg-raising predicates be
believed to and be supposed to license a violation of the GSEC, as illustrated in (33),
where an inverse-scope interpretation is available, in contradiction with the GSEC:

(33) a. Fewer than 1000 Americans are believed to have been been hit by the
swine flu (fewer than 1000 > believe) (believe > fewer than 1000)
b. Fewer than 1000 Americans are supposed to have been been hit by the
swine flu (fewer than 1000 > suppose) (suppose > fewer than 1000)

On the other hand, the predicate be known to does not license the inverse-scope inter-
pretation, as shown in (34).

(34) Fewer than 1000 Americans are known to have been been hit by the swine flu
(fewer than 1000 > know) *(know > fewer than 1000)

in footnote 13: (30b), just like (30a), has another reading, saying that the minimal required number of
guests (for the party to be a success) is smaller than 5. This reading is not pragmatically deviant.
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Again, note that be known to does not block inverse-scope in general — that is, recon-
struction of UE-quantifiers is allowed under the same configuration, as (35) shows.

(35) More than 1000 Americans are known to have been hit by the swine flu
(fewer than 1000 > know) (know > fewer than 1000)

So the contrast between be supposed to and be believed to, on the one hand, and be
known to provides support for the view that all the exceptions to the GSEC do indeed
involve neg-raising predicates. Further investigation is needed in order to show that
this is a correct generalization. But if it proves correct, it suggests a research strategy
where these apparent exceptions are to be explained in terms of the specific properties
of neg-raising predicates, rather than by giving up the GSEC.

5 1Is the GSEC a local or a global constraint?

Our current formulation of the GSEC makes a clearly incorrect prediction: it predicts
that for some sentences S which license an inverse-scope reading, embedding S in
a downward-entailing context will eliminate the relevant inverse-scope reading. This
prediction is made because downward-entailing contexts are, by definition, contexts
that reverse entailment patterns. Consider for concreteness the following sentence:

(36) Whenever a girl dances with every boy, everybody is happy.

a. Surface-scope: Whenever there is a girl who dances with every boy, every-
body is happy.

b. Inverse-scope: Whenever for every boy, there is a girl that dances with
him, everybody is happy.

Contrary to what happens when A girl dances with every boy is not embedded, the
inverse-scope reading for (36) happens to entail the surface-scope reading, and thus
should be ruled out by the GSEC. But we observe that the inverse-scope reading is in
fact clearly available. A natural way of solving this problem is to conceive of the GSEC
as a local constraint, rather than a global constraint, in the following sense: what
would count for the GSEC is not (necessarily) the global reading of the full sentence,
but rather the semantic value of a specific syntactic constituent, minimally the one that
contains both the pre-movement position and the landing site of the moved operator.
If so, the inverse-scope reading remains licensed in (36), because the GSEC is met for
the constituent [a girl dances with every boy].'

Before determining how exactly this ‘local’ version of the GSEC should be formu-
lated, let us note a second prediction that is made when GSEC is viewed as a global
constraint. It is predicted that new scope possibilities arise when a sentence is embed-
ded in a DE-context. For suppose that the GSEC does not license the inverse-scope

18The fact that the inverse-scope reading is clearly perceived provides additional evidence against an
account based only on Truth Dominace.
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reading for a certain sentence S. This means that the inverse-scope reading entails
the surface-scope reading. But then when S is embedded in a DE-context, entailment
relations are reversed, and therefore the inverse-scope reading will generally not entail
anymore the surface-scope reading, and should thus be licensed. Consider (37a) in this
light. As shown in subsection 2.1, the GSEC blocks the inverse-scope reading (equiva-
lent to ‘No guest showed up’). But when (37a) is embedded in a DE-environment as in
(37b), the inverse-scope interpretation becomes available (Spector 2004), i.e. (37) can
be interpreted as ‘If no guest had shown up, the party would have been a disaster.’

(37)  a. A guest didn’t show up (I > =) 7?(= > 3)
b. If a guest had not shown up, the party would have been a disaster
3>-)(=>3)

Now, as we have just discussed, this fact is predicted by the GSEC viewed as a global
constraint. This might indicate that the GSEC, contrary to what was suggested in the
previous paragraph, should not be formulated as a purely local constraint. It is in fact
possible to characterize the GSEC as a constraint that can be met either locally or
globally. Our final version of the GSEC is thus the following:

(38) A CSSO is licensed in a sentence S only if there exists a constituent C' of S
(possibly S itself) such that the CSSO does not make the semantic value of C'
stronger than or equivalent to what it would be without the CSSO.

6 Conclusion

In this paper, we provided several arguments for the following generalization of Fox’s
economy condition on covert scope shifting operations: a CSSO is ruled out not only if
it is vacuous, but also if it leads to a reading that is strictly stronger than the surface-
scope reading. We suggested various strategies in order to deal with some apparent
counterexamples, and we argued that our generalized condition has to be formulated as
a constraint that can be met either locally or globally. Further investigation is needed
in order to explore the theoretical and empirical ramifications of our proposal.
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Abstract

Sets of Hamblin alternatives are often used side by sidastintmovement and vari-
able binding. Shan (2004) shows that previous attemptdiaiidga Predicate Abstraction
rule for variable binding while using sets of alternativasd serious problems: they over-
generate alternatives and/or are incapable of handlirdjrrinto awhphrase. This paper
provides a solution by assuming Poesio’s (1996) general{tygmT) ,t) and by borrowing
and extending Rullmann and Beck’s (1997) treatmentlephrases as definites.

1 Introduction

Hamblin (1973) introduced sets of alternatives into Moo&a@Grammar to treath-phrases in
questions. Sets of alternatives have been later used by Rt@85) to model focus. Hagstrom
(1998) and Shimoyama (2006) use alternatives for quanéfigdessions in Japanese. Kratzer
and Shimoyama (2002) account for German free choice integinsing Hamblin alternatives,
and their approach has been adopted for further languageal these analyses, alternatives
are employed as a kind of scoping mechanism carried outypur¢he semantics.

By introducing sets of alternatives into the grammar, itdagrally assumed that Hamblin alter-
natives operate side by side other scoping devices, sugmaEtc movement with subsequent
variable binding of movement traces and pronouns. Dedpgethe literature dealing with sets
of alternatives has struggled to make variables and atieesavork together. The difficulty en-
countered was to formulate an adequate Predicate Absmattie (PA) able to bind variables
inside the set of alternatives. Solutions to this probleneHzeen proposed by Poesio (1996),
Hagstrom (1998) and Kratzer and Shimoyama (2002). Howe@lan (2004) shows that all
these solutions are inadequate to deal with sets of alteesatHagstrom'’s (1998) and Kratzer
and Shimoyama’s (2002) PA-rule generate unwanted readivigiie the PA-rule provided by
Poesio (1996) is not able to deal with cases where the binfddgreovariables is intuitively
outside the set of alternatives. Shan concludes that ittipossible to formulate an adequate
PA-rule for variable binding with alternatives. His propbss to abandon variables altogether
by using Variable Free Semantics (Jacobson, 1999) insfElael.goal of the present paper is
to present a way to circumvent Shan’s problems and thus neiketalternatives compatible
with syntactic movement and variable binding.

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung Yi&nna, pp. 322 — 338
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2 Two Ways of Scope Taking and their Empirical Motivation

A scoping technique standardly assumed in the syntactidanthl semantic literature (Mon-
tague, 1974; May, 1985; Heim and Kratzer, 1998) is overt kdogyntactic movement, by
which a constituent is displaced to a higher position in tee teaving a co-indexed trace in
the original position. This is exemplified in (1) for overh-movement and in (2) for covert
Quantifier Raising (QR) at LF. Crucially, the relation beémnea displaced constituent and its
trace is subject to locality constrains (Ross, 196#hphrases, for example, cannot overtly
move outside syntactic islands such as complex Noun Ph¢ages and adjunct clauses, wit-
ness (3)-(4):

(1) What did Sue eat;? (3) *Who; did Taro eat the rice cakes thabbught?

(2) a. Alice saw nobody. (4) *Who; did Taro leave becausgdame?
b. LF: Nobody Alice saw {.

A second scoping mechanism seems to be at play in Japanetgs lmnguage, interrogative
and quantifier phrases are built using indeterminate phidge(5) and associating them with
particles such aska or -mo. Depending on which particle is associated, a differergrpre-
tation is derived:-mo gives rise to a universal reading of the indeterminate gheasl-ka
produces an interrogative or existential interpretation.

(5) a. dare ‘who’ c. dore ‘which (one)’
b. nani ‘what’ d. dono ‘which’ (Det)

The particle can associate with the indeterminate phrasdamally. Interestingly, this non-
local association can cross an island boundary, as the gatioatity of (6)-(7) shows. But non-
local association fails if anothetka’/-’'mao’ particle intervenes, as shown by the unavailability
of reading (8-c) (Shimoyama, 2001). The conditions on romall association are summarized
in (9-b).

(6) Taro-wa [[dare-ga katta] mochi]-o tabemasit&a?
Taro-Topwho-NOM boughtrice cake-ACCate Q
'Whoy did Taro eat rice cakes that x bought?’

(7) Taro-wa [[dare-ga kita-kara] kaerimasiteka?
Taro-TOPwho-NOM came-becausleft Q
'Whoy did Taro leave because x came?’

(8) a. Yoko-wa [[Taro-ga nan-nen-ni nani-nituitekaita ronbun]-moyuu-dattaka]
Yoko-Top[[Taro-Nomwhat-year-inwhat-aboutwrote paper]-MO A-was Q]
siritagatteiru.
want to know

b. Available reading: ‘Yoko wonders whether for every topic x, every year y, thegrap
that Taro wrote on x iny got an A’

c. Impossible reading: “Yoko wonders for which year y, for every topic X, the papeatth
Taro wrote on x iny gotan A
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(9) a. [...[...indetcirminate ...] CNP/Adjunct . ..] -ka/mo
|

association

b. *[...[...indeteArminate ...]-ka/mo ...]-ka/mo
association

Kratzer and Shimoyama (2002) and Shimoyama (2006) devel@pproach to deal with the
Japanese facts. They claim that the association betwedndbgrminate phrase and its op-
erator is not of syntactic nature, as it is less constrairidtey use Hamblin alternatives as a
scope taking device instead: indeterminate pronouns @éianblin alternatives, which then
are passed up the tree until they meeka/ -mooperator. From this point on, all the alterna-
tives are “bound” and a scopal effect is achieved. This stakiag device does not rely on any
syntactic movement, as there are no indexed chains invoaretlit is therefore not subject to
syntactic constraints. This is sketched in (10). HowevVar,dlternatives arising from different
indeterminate phrases are passedogetherand becomall “bound” when they encounter the
closest c-commanding operator. This gives rise to a newitpaandition that prohibits any
other-ka/ -mooperator to intervene: (11).

(10) [Op[wh Island wh] (11) Op[Op, [Wh ... wh]

-2 F-2_ _

Thus, (at least) two empirical patterns of scope taking egiobnd: one is sensitive to syntactic
island$, whereas the other is immune to them but cannot skip a “bindére first pattern is
usually modeled using syntactic movement and variableitgndf the trace; the second is
straightforwardly accounted for using Hamblin alternagivOther constructions for which sets
of alternatives have been used as scoping device are wlisitinrases in English, focus (Rooth,
1985) and free choice indefinites (Kratzer and Shimoyam@2R®s the two scoping patterns
can co-exist in the same language (e.g. QR and focus alteysadh English), the question
arises, how the two mechanisms can be combined.

In the rest of the paper, we will use English sentences folaséimderivations, assuming for
simplicity that the relevant items are interpreted usirgytthio scoping mechanisms. If some
of these assumptions are questionable for English (e.gvem gih-phrase is analysed in situ
using alternatives rather than as undergoing syntacticecmewt, as in (16) below), the reader
should feel free to map the structure to some other languadelia@w the same conclusions.
The point of the paper, which is a formal one, remains.

3 Semantics of Quantifer Raising and Hamblin Alternatives

3.1 The semantics of syntactic movement: Quantifier Raising

As we saw, in QR, the quantificational DP is moved into the éigdpecifier position where it
can take proper scope, leaving behind a trace and havingvitsralex of movement rebrack-
eted as\i:

1See Richards (1997) fevh-movement and islands crosslinguistically.
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(12) a. Alice saw nobody b. Nobody saw Alicet;

On the semantic side, the trace will be interpreted as a pron®he denotation of the trace
™9 is g(i), as usual: (14-a). The two other expressidiige and sawin this sentence
are not dependent on the assignmgand are interpreted as in (14-b)-(14-c). The denotation
of sawis then combined with that of the trace andAdice via function application, giving
us (14-d). The PA-rule (13) interpretes the numericalbstract and binds the variable, as in
(14-e). Finally, the quantifier applies: (14-f).

(13) Predicate-Abstraction Rule:
A [BIM (e )

N [BMOt
(14) a. [M9=g(i) e. [ Alice saw {J™9 = Ax. Alice sawg¥/(i)
b. [saw]M9 = AxAy.y sawx = Ax. Alice sawx
c. [Aliceg]M9 = Alice f. [Alice saw nobodj*¢
d. [Alice saw {JM9 = 1 iff Alice saw g(i) = 1 iff —3x[ Alice sawx]

3.2 Hamblin Alternatives

In Hamblin (1973),wh-expressions denote sets of alternatives. Mbrwords also denote
sets, but only singleton sets. So, consequently, propeesarow denote sets of individuals,
predicates denote sets of relations and sentences dernstefg@opositions. This means,
following Hamblin's (1973), that every former denotati@enriched to a set of denotations of
that type. From a type theoretical point of view, an expassif an arbitrary type is enriched
to (t,t).

Additionally, the Functional Application (FA) rule is mdiid in order to be able to deal with
sets. When using Hamblin alternatives, a predicate doesnmpencounter a single argument,
but a set of arguments. The new FA-rule (15) makes every gatlin one set apply to every
argument in the other set.

(15) Hamblin Functional Application:
{f(X) fe [[B]]M,g A XE [M]M’g}

(L)
[B]™e yjMe
The bottom-up computation of (16) (with théh-phrase interpreted in situ) looks as follows:

(16) Alice visited whom
a. LF: Alice visited whom,_sity
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b

* {Alice visited Xavier, Alice visited Yves, Alice visited Z&¢

Alice visited whom: (t,t)

/\

{Alice} {Ay. y visited Xaviery. y visited YvesAy. y visited Zack
Alice:: (et) visited whom: ((e,t)t)
{AxAy. y visited x} {Xavier, Yves, Zack
visited::((e (e t)),t) whom :: (e;t)

4 Shan’s Puzzle: Combining Sets of Alternatives with Variakes

Shan (2004) claims that we end up with a problem as soon as méige movement and
variable binding with sets of alternatives. He argues thiatnot possible to provide a PA-rule
that is able to deal adequately with sets of alternativedodalize the problem, it is decidedly
the best to demonstrate what happens just up to the pointewkerneed to formulate the
PA-rule.

Consider (17), with thevh-phrase in base position andbodymoved by QR. In the semantics,
since we are dealing here with sets of alternatives, evepyession of an arbitrary typeis
enriched to the typét,t), as shown in (18). The bottom-up composition up toXkebstract
proceeds as in (19):

(17) a. Who saw nobody b. LF: no?ody)\i [Whoinsitu sawt‘i]
QR

(18) Ai who saw{ 1227 (19) a. [t]M9={g(i)}
b. [saw]M9= {AxAy.y sawx}
c. [sawt]™9 = {\y.ysaw g(i)}

Ai who saw ::(t,t) d. [whd™9 = {Alice, Barbara, Caro}l
/\ e. [who sawfM9 =
who:: (et) sawt :((et,)t) {Alice sawg(i), Barbara sawg(i), Caroll sawg(i) }

/\ f. [Ai who sawif]M9 = ?2??

saw:: ((e (et,))t) t:(et)

The task now is to formulate a PA-rule which takes the setg()18f open propositions — due to
unboundi-variables — and returns an object after ithariables are bound.

A first, naive attempt would be to formulate a PA-rule by adisting over the set of alternatives.
Basically, this PA-rule takes the set of propositions argliap theA-operator in front of it:



MOVEMENT, VARIABLES AND HAMBLIN ALTERNATIVES 327

(20) The First Try: A_Naive PA-Rule
Ax. [B]Me
(e (T,1))

Ai [B]*e
(T.1)

By applying just the\-operator in front, we end up with a function into sets, wjthe (e(t,t)),

as in (21). But this is, of course, the wrong type. In ordertfa quantifier [nobody™9 in
(22) to properly combine via Hamblin Functional Applicati@l5), its sister should be a set
of (e /t)-properties. This means that the correct PA-rule shouldyabe A-operation to each
member of the set of alternatives and produce a set of furstigpe((e,1),t), as in (23).

(21) Ax. {Alice sawg¥/(i), Barbara savg/'(i), Caroll sawg*/! (i)}
(22) [nobody™9= {AQer).—3X[Q(X)] }
(23) {Ax. Alice sawg¥/(i), Ax. Barbara savg*/!(i), Ax. Caroll sawg¥/(i)}

Hence, we end up with a type clash, as the different types dditndn such a situtation, a
natural solution is to apply a type-shifting rule from tyfe(t,t)) into type ((e,1),t). Such
an operation means that we transpose from a function into(sgie (e(t,t))) into a set of
functions (type((e,T),t)). Such a type-shifting rule can be defined, witness (24),dnat
needs to bear the following caveat in mind. As Shan notespetifin into sets carries less
information with respect to ordering compared to a set otfiems. As the reader can verify
for herself, if we transpose from a function into sets inteteod functions via (24), the resulting
set will contain uniform(e, t)-functions like “to be seen by Alice”, “to be seen by Barbaaat
“to be seen by Caroll” in (25), but also non-uniforf@t)-functions like the ones in (26), which
have different values for the subject:

(24) NQee 1)y { frer 1 VX f(X) € Q(x) }

(25) Uniform properties:

X1 — Alice sawxy | [ X, — Barbara saw; | [ x; — Caroll sawx;
X2 — Alice sawxz | [ xo — Barbara saw; | [ xo — Caroll sawx;
x3 — Alice sawxz | | X3 — Barbara saws | | X3 — Caroll sawx3

(26) Non-uniform properties:

X1 — Alice sawx; X1 — Alice sawx; X1 — Caroll sawxq
X2 — Caroll sawx; X — Barbara saw; | | xo — Barbara sawx;
X3 — Barbara saws | | X3 — Caroll sawxs X3 — Alice sawxs

4.1 Hagstrom and Kratzer & Shimoyama

In the literature, a PA-rule where transposing is includad loe found in Hagstrom (1998) and
Kratzer and Shimoyama (2002):
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(27) PA-Rule by Hagstrom and Kratzer & Shimoyama:
{feq e t(x < [BM9""}
((e1),1)

Ai [B]*e
(T1)

This rule is able to apply th&-operator to each member of the set of alternatives and,eas th
reader can verify, it produces a set containing uniform fions as well as non-uniform func-
tions. Shan (2004) shows that including non-uniform furdi leads to an empirical problem,
which we will call Problem 1: non-uniform functions generainwanted FF and pair-list read-
ings. Consider, for example, (28). If Alice ig's mother, Caroll isxo’'s mother and Barbara

is x3's mother, then the leftmost function depicted in (26) woptddict the functional answer
(28-a) to be acceptable, contrary to fact. Similarlyifis Xavier, xo is Yves andxs is Zack,
then that same function would predict the pair-list answePB-b) to be felicitous, contrary to
fact?

(28) Who saw nobod$

a.#His mother saw nobody Nobody was seen by hisnother.
b.#Alice didn't see Xavier, Caroll didn't see Yves, and Badbdidn’t see Zack.

4.2 Poesio’s Approach

So far we have treated the variable assignngess a parameter on the interpretation function
[.J™9 It is also possible to treat the assignment as part of thetdéoo (Groenendijk and
Stokhof, 1991; Heim, 1982). Here the denotation of an exwess a function from assign-
ments to the original denotation, so that an expressionpatyvhen evaluated underis now
treated aga, 1), wherea is the type of variable assignments. A trdcéenotes the function
of type (a,€) mapping each assignmegto the individualg(i): (29). A constituent with no
unbound index, like the verkawin (30), denotes a constant function.

(29) t; :: (a,€) (30) saw:: (a,(e (et)))
g1 u(i) g1 — AXAY.y saw X
g2 — 92(i) g2 — AXAY.y saw X
93— gs(i) g3 — AXAY.y saw X

Poesio (1996) proposes that, when using set of alternatitesse assignment-sensitive deno-
tations like the ones above. This way, it is possible to masiggaments part of each element
of the set of alternatives. That is, it is possible to havegieeral type/(a, 1) ,t) with the set
layer as the outermost and the assignment layer inside. flglgeneral type template, the
Funtional Application rule (31) is used and the PA-rule (82h be defined:

2Kratzer & Shimoyama (2002) are aware that their PA-rule poes a larger set of alternatives than expected,
but they do not realize that this problematic.
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(31) Assignment-sensitive FA-rule: (32) PA-rule by Poesio:
{Ag.f(9(x(9) : f € [BIA xe [v]V} {AgAxf(g) - f e [BIV}
((a1,)t) ((a(eT).t)
B V™ A B

{a(otnt)  ((&o)t) ((@T,)t)

This PA-rule outputs the correct typéa, (e, 1)) ,t) and generates a set that contains only uni-
form properties, as can be seen in the semantic computati@3):

(33) nobodyA; [Whojn-situ Sawt;]

a. [saw]M = {Ag.AxAy.y sawx}

b. [6]={Ag.g(i)}

c. [saw M= {AgAy.ysawg(i)}

d. [whgM={Ag.x:x€ D¢} = {Ag. Alice, Ag. Barbara Ag. Caroll }

e. [who saw{]M = {Ag. Alice sawg(i), Ag. Barbara savg(i), Ag. Caroll sawg(i)}
f.  [Ai who saw {JM

= {Ag.Ax. Alice sawg/! (i), Ag.Ax. Barbara savg*/' (i), Ag.Ax. Caroll sawg*/'(i) }
= {Ag.Ax. Alice sawx, Ag.Ax. Barbara saw, Ag.Ax. Caroll sawx}

g. [nobody™ = {AgAQ.~3X(Q(X)]}

h. [nobodyAi who sawt;]™
= {Ag.—3x[ Alice sawx|, Ag.—3x[ Barbara saw], Ag.—3x[ Caroll sawx|}

While Poesio’s (1996) PA-rule circumvents Problem 1, Si#094) points out a second prob-
lem for Kratzer and Shimoyama’s PA-rule which also appleBdesio’s. The problem, which
we will call Problem 2, arises when we need to bind a varidide $its inside avh-phrase:

(34) a. Which mapnsold which of hig paintings?

In this example, for each man, the set of his paintings i®dffit. So, for instance, Picasso’s
paintings are “Guernica” and “Three Musicians” and Veléezj paintings are “The Surrender
of Breda” and “Las Meninas”. This means that, intuitivelye tvh-phrase has to denote the set
of paintings{“Guernica”, “Three Musicians’ whenhis is interpreted as Picasso and the set
{“The Surrender of Breda”,“Las Meninasihenhis is interpreted as Velazquez. More specif-
ically, it seems that the denotation of the constituent bddw ther-abstract in (35-a) should
assign to Picasso the set of propositigiRscasso sold “Guernica’, Picasso sold “Three Musi-
cians”} and to Velazquez the set of propositiofigelazquez sold “The Surrender of Breda”,
Velazquez sold “Las Meninad” But this is the function (35-b), which has the problematic

type (e(t,t)) again.

(35) a. Which man j; tj sold which of hig paintings ]
b. Ax. {xsoldy:yis a painting of}

Additionally, binding into thevh-phrase and QRing an NP can take place in the same sentence,
as in (36). This means that the type, 1) ,t) needed for QR and the problematic tyegt,t))
needed for binding into theth-phrase would have to be interleaved, as sketched in (36):
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(36) a. Which mantold nobody about which of higpaintings?
b. Which mam; nobody [A; t; told t; about which of hispaintings } ) 1)
c. {Ay.g(i) toldy aboutz: zis a painting ofg(i) }
d. Which man [Aj nobodyA; t; told tj about which of hispaintings Je(r )
e. Ax. {xtold nobody abouz: zis a painting ofx}

Unfortunately it is not possible with Poesio’s (1996) ammio to deal with these cases, as his
approach tries deliberately to avoid the problematic tigér,t)).

To sum up so far, we need an alternative-friendly Predicégrction rule that will generate a
set of functions: typé(e, 1) ,t) . The naive approach produces the wrong type. The PA-rule by
Hagstrom and by Kratzer and Shimoyama produces the coygebut overgenerates alterna-
tives and produces ungrammatical readings (Problem 1).PRarile by Poesio produces the
correct type and avoids Problem 1, but it is not able to detid @amples where the abstract
binds into avh-phrase (Problem 2).

In the next section, we develop a solution to Problem 2 withaesio’s approach by treating
wh-phrases as definite descriptions.

5 Proposal: Whphrases as definites

Rullmann and Beck (1997) note that-phrases project existence presuppositions the way def-
inite descriptions do. Consider the definite M unicorn which triggers the presupposition
that a unicorn exists, and the examples in (37). When thehdRinicornis embedded under

a presupposition hole likknow as in (37-a), the NP’s existence presupposition is prefect
up. As a result, (37-a) presupposes that a unicorn existenvtie NP is embedded under a
presupposition filter likehink, the presupposition projects up but modified in a particwiay:
(37-b) presupposes that Bill believes that a unicorn exi®tslmann and Beck (1997) note that
the same pattern is found h-phrases: (38-a) presupposes that a unicorn exists anbl) (38-
presupposes that Bill believes that a unicorn exsts.

(37) a. Bill knowsyo e he caught the unicorn.
b. Bill thinksp,yg he caught the unicorn.

(38) a. Which unicorn did Bill knowo, g he caught?
b. Which unicorn did Bill think yg he caught?

Rullmann and Beck (1997) propose to leaviephrases in their base position and treat them
semantically as definites. This is exemplified in (40), whikparallel to the definite (39). In
their approach, the indeéxon thewh-phrase is later bound by the question operatordn C

(39) [the man Saft9 = the Qy. man(w)(y)A y=Sam)

(40) [which man]™9 = the Qy. man(w)(y) A y=x;)

STreatingwh-phrases as definites in base position also allows to genémtenendijk and Stokhof's (1984) de
dicto reading and solves Reinhart’s (1992) “Donald Ducldipem. Note that Rullmann & Beck’s presupposition-
ality of which-phrases is different from the partitive presuppositio®itinked which-phrases (e.gwhich unicorn
as “which unicorn out of a salient set of unicorns”), andsttitican in principle be extended whatphrases.
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Our proposal is to combine the general tyge, 1) ,t) and the PA-rule in Poesio’s (1996) ap-
proach with Rullmann and Beck’s (1997) insight wh-phrases. Instead of denoting a set of
assignment-sensitive name-like denotations, as in (4dprnepose that wh-phrase denotes a

set of assignment-sensitive definite description-likeoti&tions, as in (42).

(41) [whdM = {Ag.x:x € De} =eg {Ag. Alice ,Ag. Barbara Ag. Caroll }

(42) [whgM = {Ag.i1x[ persorix) AX = V] : v € De}
Zeg {Ag.IX[ persorix) Ax = Alice ],Ag.1x[ persor{x) Ax = Barbara|,
Ag.1x[ persorfx) Ax = Caroll |}

This move will ensure that, when thdh-phrase contains a pronoun bound from the outside, the
(a,€e)-functions in the set of alternatives will be partial fuets. Consider the denotation of
which of hig paintingsdefined in (43-a) and exemplified in (43-b). Assume, furtt@enthat

A is the painting “Guernica” and B is the painting “Las MersfiaThen, the(a, e)-function
depicted on the left in (43-b) will map an assignmgrtb “Guernica” if g(i)=Picasso, and it
will be undefined otherwise. Similarly, tH@a, €)-function on the right will map an assignment
gto “Las Meninas” ifg(i)=Velazquez, and it will be undefined otherwise. In otherdgothe
Hamblin set will contain as manig, e)-functions as there are individualsin. But those func-
tions will be partial and they will output an individual onlyhen that individual is a painting

of g(i)’s.
(43) [which of hig paintingg™
a. ={Ag.lv paint-of(v,g(i)) A\Vv=12 : z€ D¢}

b. ~eg. g1 — v[paint-ofiv,g1(i)) Av=A] | | g1 — 1v[paint-ofv,g1(i)) Av=B]
g2 — v[paint-ofiv,gx(i)) Av=A] | | g2 — 1v[paint-of(v,gx(i)) Av = B]
g3 — Iv[paint-of(v,g3(i)) Av=A] | | g3 — 1v[paint-of(v,g3(i)) Av=B]

The semantic computation of (34) is spelled out below. Teedtep shows that all Hamblin
alternatives arising fromvhich of hig paintingsare combined with all Hamblin alternatives
arising fromwhich man But, since the final assignment-sensitive propositioegartial func-
tions, the combinations where a painter is not paired wite ohhis own paintings yield a
presupposition failure (marked as #). That is, only answe(84) that link a painter with one
of his own paintings are felicitous (and, hence, true orefald his way, we capture the intu-
ition discussed by Shan that, for a given painter, we can fatigitously choose among that
painter’s paintings.

(44) Which man\; t; sold which of hig paintings?

CP
W(>\
| Ai VP
which man T~
tj v/
/\
\Y WhP
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(45) a.
g2 — AXAY.y soldx

IVIM= [ Tg; — AxAy.y soldx
g3 — AXAY.y soldx

g2 — Ay.y soldiv[paint-of(v,gz(i)) Av=
g3 — Ay.y soldiv[paint-of(v,gs(i)) Av=

Al

b. [vM= 01— Ay.y soldiv[paint-ofv, g1 (i)) Av=
A
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g2 — Ay.y soldiv]paint-of(v,gz(i)) Av = B]

Al | | g1 — Ay.y soldiv|paint-of(v,g; (i)) Av=B]
g3 — Ay.y soldiv[paint-of(v,gz(i)) Av = B]

C. [6IM= (Tgy— gu(i)
G — 92(i)
gs — g3(i)
d. [vPM= g1 — 01(i) soldiv]paint-of(v, g1 (i)
g2 — 02(i) soldiv[paint-ofiv,g2(i)) Av=A] | | g2 — g(i) soldiv]paint-of(v,gz(i)) Av = B]
g3 — g3(i) soldiv[paint-of(v,gs(i)) Av=A] | | g3 — gs(i) soldiv]paint-of(v,gz(i)) Av = B]
e. [nvAY= gl — Ax.g’{ (i) soldiv]paint-of, gl iAV=
gz»—>}\x.g’2(/i i) soldv[paint-of(v, gz' i)AvV= ]
A

gz — Ax.gY' (i) soldivpaint-ofv, g¥/ (i) Av = A

gl»—>}\x.g’{/ i) soldv[paint-of(v, gl [

=B

(i
(i
(

'
(
(

gz — Ax.x sold1v]paint-of(v,x) AV =

Thatis: [ ['g; — Ax.x sold1v]paint-ofv,x) AV =
g3 — Ax.x soldiv]paint-of(v,x) AV =

g2 — 1Zlman(z) A z= Picassp

gz.—>)\x.g)2(/ i) soldiv[paint-of(, g2 i

) i
) (i
) (i
) i i
) i
) it

gsn—>)\x.g)3(/ii soldiv[paint-of(v, g3 i))Av=H]

YAV = A]] {ng g1(i) soldiv]paint-ofv, gy (i)) Av = B}]
)
)
)
JA
)AV=B]
)

)
)
)
)
)
)

Al | | g2 — Ax.x soldiv]paint-ofv,x) Av = B]

Al || 91 — Ax.x soldiv]paint-of{v,x) Av = B]
Al | | g3 — Ax.x soldiv]paint-ofv,x) Av = B]

g2 — 1Zlman(z) Az= Velazque?

f. [whAM= {gl — 1Zlmanz) A\z= Picassb] Fl — 1Zlmanz) A\z= VeIézque?]

g3 — 1Zlman(z) A z= Picassp| | g3 — 1zZlman(z) Az= Velazque}

g. [CPIM= ([g; — 1zZman(z) Az= Picassbsoldiv]paint-ofy, 1z
02 — 1Zlman(z) A z= Picassbdsoldiv[paint-of(v,1zZimanz) A z= Picassd)

[ an(z) Az= Picasst)
[

|93 — 1ZIman(z) Az= Picasspsoldiv[paint-of(v,1Zjman(z) A z= Picass¢)
[
[

A
AV
AV
AV

m
[
[
(91 — 1Zlman(z) A z = Picassbsoldiv]paint-of v, 1Zjman(z) A z= Picassd)
g2 — 1Zlman(z) A z= Picassbpsoldiv]paint-of(v,1zZlman(z) A z= Picassd) Av
[

(91 — 1Zlman(z) A z= Velazquez sold1v]paint-of(v, 1Zman(z

~

02 — 1Zlman(z) A z= Velazque} soldiv]paint-ofv,1zlman(z
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— =

~
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This move also allows us to compute the cases like (36) that £004) intuitively diagnosed
as interleaving types. Poesio’s (1996) general tipet) ,t) is kept throughout the derivation
(47), and both\-abstracts A; undernobodyandA; underwhich man- give rise to denota-

tions of type((
interleaved.

a, (et)),t). We do not need the problematic type (t,t)) and types are not
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(46) Which mantold nobody about which of hispaintings?

IP
whicrﬁ>\
Ai IP
nob§>\
)\j VP
/\
tj v/
/\
\4 WhP
/\ I‘\
tell-about tj which of hig paintings

(47) a. [t tell't; about which of hispaintingg™
= {Ag.g(i) tellsg(j) aboutix] paint-of(x,g(i)) AX=V] : v € D¢}
b. [Aj ti tell't; about which of hispaintingg™
= {Ag.Aue.g¥ 1 (i) tells g*/1(j) aboutx[ paint-of(x, g% (i)) Ax=V] : v € D¢}
= {AgAUe.g¥ 1 (i) tells u aboutx] paint-of (x,g%1(i)) Ax=V] : v € D¢}

c. [nobodyM = {Ag.AQ.-3[Q(u)]}

d. [nobodyA; t tell t; about which of hispaintingg™
= {Ag.~3u[g" (i) tells u abouttx[ paint-of(x,g*1 (i)) AX=V]] : v € De}

e. [\ nobody)| t; tell t; about which of hispaintingg™
= {Ag.AWe.—3u[g"/1V/1(i) tells u aboutx]paint-of(x,g"/"u/1 (i)) Ax=V]] : v € De}
= {Ag.AWe.~3ulw tells u aboutx[paint-of(x,w) AX = V]| : v € De}

f.  [which mafiM = {Ag.ty[mars(y) Ay = 7] : z€ De}

g. [which man\; nobodyA; t tell tj about which of hispaintingg™

={Ag.—~3ufty[ man(y) Ay = Z| tells u aboutx[paint-of(x, ty[manly) Ay = 7)) Ax=V|]
:VEDeAzE Dg}

In sum, using the Poesio’s (1996) general ty@ 1) ,t) (as opposed to Shan’s (2004) type
(a,(1,t))), we can use an alternative-friendly PA-rule that genertiie correct set of alterna-
tives. No spurious functional or pair-list readings aredormed, hence circumventing Problem
14 To this, we add Rullmann and Beck’s (1997) treatmenwvbfphrases as underlying defi-
nites. This allows us to bind intowah-phrase while keeping the same general type throughout
the derivation, thus avoiding Problem 2.

6 Extensions: Free Choice and Focus

As mentioned above, Hamblin sets of alternatives have biseruaed to model the behaviour
of free choice indefinites and focus. In this section, weflyrieonsider how the analysis

pursued in the present paper applies to these two phenomena.

Kratzer and Shimoyama (2002) propose that free choice K@&lermarirgendeinen Studen-

tenin (48) are interpreted as introducing a (widened) set afestts, as in (49). The semantic
computation proceeds as usual until the relevant operstemdountered, e.g. the modann

4For genuine functional and pair-list readings, see the rgige
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‘can’ in (48). We note that there exist examples where we tedxnd into a free choice in-
definite, that is, examples with the problematic configoratiescribed in Problem 2: e.g., in
(50), the set of professors intuitively varies with the sti$. To circumvent the problem, one
would need to treat free choice indefinites as underlgefinites as in (51).

(48) HanskannirgendeinerStudenterbesuchen.
Hanscan anyone  student visit.
‘Hans can visit any student.’

(49) [irgendein Studefjt*9 = {x: x is a student iw}

(50) a. John can introduce any studeatany professor of his
b. LF: Can [ any student; John introduceg to any professor of hjg

(51) [any professor of hjg™9 = {Ag.ly[professor-ofy,g(i)) Ay =V] : v € De}

As for focus, Rooth (1985) proposes that a focused elemeark@d in capitals) of typehas as

its focus semantic value the set,ds exemplified in (52)-(53). Can we find examples of bind-
ing into a focused XP? Jacobson (2004) gives examples lKegld argues that, intuitively,
they seem to involve functions into sets of alternatives,the problematic typée, (t,t)).

(52) John only introduced MARY to Sue.
(53) [MARY]={Ag.x:xe D¢}

(54) a. Every third grade boy loves Mafiger; and every FOURTH grade boy loves himSELF
b. Every third grade boy loves himself and every FOURTH gilaaleloves HIMself.

These examples can be captured in the approach pursuedaretent paper without resorting
to the problematic type. Consider first (54-a). To captueeitkended contrast betwestary;

/ her; andhimSELF, we propose the LF in (55), with focus on the entire pronoutuiing
its index. This would give us the ordinary semantic value56-4) and the focus semantic
value in (56-b). A member of this focus semantic value is ttapgpsition expressed by the
first conjunctEvery third grade boy loves herThus, Rooth’s (1985) focus felicity condition
is satisfied.

(55) LF:...[every FOURTH grade boy; t; loves [himSELKrocus]-

(56) a. Ag.v¥x[ 4-gr-boy(x) — []™(g*'") loves [t]"(g*")]
b. {Ag.vx[ 4-gr-boy(x) — [t]M(g¥") lovesh(g/')] :h € Dz}

E.g. :{Ag.vx[ 4-gr-boy(x) — [t](g*/") lovesAg'.g'(i)(g¥")] ,

Ag.vx[ 4-gr-boy(x) — [ti]"(g/") lovesAg'.g'(j)(g*")] ,

Ag.vx| 4-gr-boy(x) — [t]"(g""") lovesAg'.g/ (k)(g*")]}

As for (54-b), Sauerland (2000) analyzdfMself underlyingly as a definite description with

focus on part of the descriptive content, as in (57). In taenework used in the present paper,
this would give us the focus semantic value in (58), one ofsehmembers is the proposition

expressed by the first conjungvery third grade boy loves himself
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(57) LF:...[every FOURTH grade bhoy; t; loves the [FOURTHjocusyear grade boy ptq

(58) {Ag.Vx[ 4-gr-boy(x) — x loves the [Adj year grade] bay : Adj € D<g7<e’t>>}
E.g. {Ag.VX[ 4-gr-boy (x) — x loves the [third year grade] boy,
Ag.Vx[ 4-gr-boy (x) — x loves the [fourth year grade] boy,
Ag.vX[ 4-gr-boy(x) — x loves the [fifth year grade] bayj, ...}

In sum, Hamblin alternatives arising from free choice intiedis and focus which (appear to)
bind into the set of alternatives can be handled in the ptesmount without resource to the
problematic typde, (1,t)).

7 Conclusion

We have seen that it is not trivial to combine syntactic mosetrand variable binding with
Hamblin alternatives. A naive Predicate Abstraction (PAlerproduces the wrong type
((a, (t,t))). Hagstrom’s (1998) and Kratzer and Shimoyama’s (2002yé-deliver the cor-
rect type but at the expense of overgenerating alternafeslem 1 from Shan (2004)). And
Poesio’s (1996) PA-rule cannot handle cases where a prdnsige thewh-phrase needs to be
bound from the outside (Problem 2 from Shan (2004)).

To circumvent the first problem, we follow Poesio (1996) asé the general typga, 1) ,t)
throughout the derivation, as opposed to Shan’s (2004){de,t)). The new PA-rule outputs
the correct typ€(a, (e, 1)) ,t) without overgenerating alternatives. To solve the secand-p
lem, we borrow an insight from Rullmann and Beck’s (1997) aedtwh-phrases, free choice
indefinites and potentially other constructions giving tis Hamblin alternatives as underlying
definite descriptions. This allows us to maintain Poesib396) general type while producing
sets of alternatives whose felicity is relativized to thedr.

Thus, if we commit ourselves to combining movement and tégidinding with Hamblin
alternatives, we can do it, but we need to do it with caution.

A Genuine functional and pair-list readings

For functional readings like (59-a), we incorporate Endiddth986) skolem functions into our
analysis below and assume Chierchia’s (1993) constraks.pair-list readings like (59-b),
we assume that an absorption mechanism turns the functieadihg into a pair-list reading in
the appropriate configurations (Chierchia, 1993), but wienet spell it out in this paper.

(59) Which relative of hisdoes everybodylike the best?
a. Functional answer: Hisnother.
b. Pair-list answer: Johnny likes his aunt Lilly the bestylRikes his father Martin the
best and Timmy likes his cousin Matt the best.

With Engdahl (1986), we make the following assumptionsst-ia predicate likeelative of
his can be applied to a skolem functidp,e using the semantic rule (60). Second, next to
the trace left by a moved functionalh-phrase, a second index is fed as the argument of the
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function. In our case, since we interpreh-phrases in base position, the extra index is the
sister of the entirevh-phase, as in (61). The abrigded semantic computation é&ngiv(62).

(60) Functional Nirule: [relative of hig 2]M9(f)(w)=1
iff ¥xc Dom(f) [relative of his 2JM9 (f(x))(w) = 1
iff ¥x € Dom(f)[f(x) is a relative of x in W

(61) P
NP/>\
[ Ai VP
everybody /\/
ti \Y
/\
likes NP
/\
WhP pro

Wh@

relative of hig j

o

[which relative of hig j]™
= {Ag.1 f[vx € Dom(f)[
= {Ag.1 f[¥x € Dom(f)|
Ag.f[vx e Dom(f)[
Ag.f[vx e Dom(f)[
b. [pra]™={Ag.g(i)}

(62)
(x) is a relative of A f =h] : h e Dig¢ A his a natural functioh
(x) is a relative of| A f = hmothed s

(x) is a relative of] A f = hiathed,

(x) is arelative of| A f = haung}

— —h —h —p

c. [[which relative of higj]pro ™
= {Ag.1 f[¥x € Dom(f)[f(X) is a relative o] A f = himotned (O(i)),
Ag.Lf[Vx € Dom(f)[f(x) is a relative of] A f = hiated (9(1)),
Ag. f[Vx € Dom(f)[f(x) is a relative of] A f = haund(9(i))}

d. [6]™={rg.g(i)}

e. [t likes [which relative of higj] pro ™
= {Ag.g(i) likes1 f[vx € Dom(f)[f(x) is a relative o] A f = hmothed (9(i)),
Ag.g(i) likes1 f[vx € Dom(f)[f(x) is a relative ofk] A f = heatned (9(i)),
Ag.g(i) likest f[vx € Dom(f)[f(x) is a relative o] A f = haun{(g(i))}

f.  [Ai t likes [which relative of higj] pro; JM
= {Ag-\Ue.g"(i) likes 1 f[vVx € Dom( f (g

Ag.AUe.g¥ (i) likes1 f[vx € Dom( f (g i(i))

AgAUe.gYi(i) likes 1 f[vx € Dom(f)[f(x) is a relative o] A f = haund(g/1(i))}

) (i)
i
= {Ag.Aue.u likes1 f[Vx € Dom(f)[f(x) is a relative o] A f = hmothed (U)
)
)

[(x) is a relative o] A f = hmothel
[f(x) is a relative of| A f = hathed
[f

Ag.Aue.u likes f[Vx € Dom(f)[f(X) is a relative o] A f = hgathed (U)
AgAue.u likes 1 f[vx € Dom(f)[f(x) is a relative o] A f = hayn{(u)}
g. [everybodj™ = {Ag.AQ.vu[Q(u)]}
h. [ everybodyhi t; likes [which relative of higj] proj |M
= {Ag.Vululikes 1 f[vx € Dom(f)[f(X) is a relative of] A f = hnothe] (U)]
Ag.Vulu likes1 f[vx € Dom(f)[f(X) is a relative of] A f = htathed] (U)]
Ag.Vululikest f[vx € Dom(f)[f(x) is a relative of] A f = haund(U)] }
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Abstract

This paper argues that there are two types of donkey pronouns cross-linguistically:
donkey pronouns that require an overt NP antecedent and donkey pronouns that do not
require such an antecedent. We argue (in section 2) that English donkey pronouns do not
categorically require an overt NP antecedent; in contrast, they are subject to licensing
conditions very much like referential pronouns. On the other hand, languages with
richer pronominal systems, such as German and Kutchi Gujarati, have both donkey
pronouns that require an overt NP antecedent and donkey pronouns without such a
requirement (section 3). We propose that the difference is structural: donkey pronouns
that require an overt NP antecedent contain an empty NP site that needs to be licensed,
whereas pronouns without this requirement do not contain such a site (section 4).

1 Overview

Anaphora is a phenomenon where the meaning of one expression (e.g. an anaphoric
pronoun) depends on the preceding context and cannot be construed context-independently”.
Typically (but as we will see not necessarily) anaphoric pronouns have an explicit linguistic
antecedent, which together with the context determines their meaning. It is generally
assumed that anaphoric pronouns can be categorized into (syntactically) bound pronouns, as
in (la), referential pronouns (or anaphoric referring expressions), as in (1b), and certain
other types that classify as neither, such as so-called “donkey pronouns” (Geach 1962), as in
(1c). (We mark anaphors and their antecedents in bold type where applicable.)

(1) a.  No male lawyer believes that he is stupid.
b.  John came to the party. He believes that the host is an idiot.
c.  Every linguist who owns a donkey thinks that it is intelligent.

Donkey pronouns (cf. Geach 1962, Evans 1977, Heim 1982) are pronouns (like it in (1c))
that co-vary with a quantifier (a donkey in (1c)) without being syntactically bound.

1 See King (2009) for the most recent entry on anaphora in the Stanford Encyclopedia of Philosophy.

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 339 — 355
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Therefore, if the quantifier every linguist in (1c) quantifies over the set of Bill, John and
Mary, the sentence means that Bill thinks that his own (Bill’s) donkey is intelligent, John
thinks that his own (John’s) donkey is intelligent and Mary thinks that her own (Mary’s)
donkey is intelligent.

This paper is concerned with the analysis of such donkey pronouns and with the
restrictions that an explanatory analysis should account for. Specifically, it investigates the
empirical claim that referential pronouns (as in (1b)) and donkey pronouns (as in (1c))
require an overt NP antecedent, which cannot be sub-part of a word?, i.e. that such pronouns
have to be syntactically licensed by their antecedent. This claim is discussed in the literature
on anaphoric islands (focusing on referential pronouns, see Postal 1969, Ward, Sproat &
McKoon 1991, Ward 1997), and in the literature on the formal link (focusing on donkey
pronouns, see Evans 1977, Kadmon 1987, Heim 1990, Chierchia 1992 and Elbourne 2001).
The two research traditions are not fully integrated. Our paper aims at unifying these
research traditions by arguing that English donkey pronouns are not subject to a strict formal
link condition (which posits that donkey pronouns without overt NP antecedent are
categorically ill-formed), but rather to the type of licensing conditions that we see with
referential anaphoric pronouns.

The paper is structured as follows. Section 2 shows that English donkey pronouns do not
uniformly require an overt NP antecedent (2.1), and argues that they are subject to the same
conditions as referential anaphoric pronouns (2.2). Having thus argued, section 3 shows that
cross-linguistically we do, however, find donkey pronouns that are subject to a strict formal
link condition. Specifically, we find them in languages that have at least two different
pronominal paradigms, such as demonstrative versus personal pronouns in German, and
overt versus null pronouns in Kutchi Gujarati. In either language, one set of pronouns
(German demonstrative pronouns and Kutchi Gujarati overt pronouns) respects a strict
formal link condition, whereas the other (German personal pronouns and Kutchi Gujarati
null pronouns) doesn’t. We propose an analysis for such languages in section 4 and conclude
in section 5.

2 Against syntactic licensing of all donkey pronouns

2.1 Donkey Pronouns Do Not Uniformly Require Antecedents

Postal (1969) observed (focusing on referential anaphoric pronouns) that an anaphoric
pronoun must have an overt NP antecedent, and this antecedent cannot be a (morphological)
sub-part of a word (see also Ward, Sproat & McKoon 1991, Ward 1997). He coined the term
anaphoric island® for words that contain potential antecedents (e.g. McCarthyites in (2b)) or
merely imply them (e.g. orphan in (3b), which loosely means somebody who has lost his/her
parents, and thus implies parents as a potential referent).

2 For simplicity, we generally write donkey pronouns without overt NP antecedent to mean ‘donkey pronouns
that either do not have an overt antecedent or have an overt antecedent that is a sub-part of a word’. This
abbreviation glosses over the possibility that sub-parts of words are NPs.

3 Anaporic islandhood was later linked to the idea of lexical integrity (cf. Levi 1978, Pesetsky 1979, Kiparsky
1982, Simpson 1983, Mohanan 1986).
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2) a. Followers of McCarthy are now puzzled by his intentions.
b. # McCarthyites are now puzzled by his intentions.
(Postal 1969:213)

3) a. Max’s parents are dead and he deeply misses them.
b. # Max is an orphan and he deeply misses them.
(orphan = ‘a child whose parents have died”)
(Postal 1969:206)

In the literature on donkey pronouns, a similar constraint was postulated, usually referred
to as the formal link constraint. Almost identical to the definition of the anaphoric island
constraint, it states that a donkey pronoun must have an overt NP antecedent, and this
antecedent cannot be a sub-part of a word (see Evans 1977, Kadmon 1987, Heim 1990,
Chierchia 1992 and Elbourne 2001, among others). In (4b), donkey is not a suitable
antecedent, as it is a sub-part of donkey-owner, whereas in (5b), wife is not suitable, as it is
merely implied.

4) a. [Every man [who owns a donkey]] loves it.
b. # [Every donkey-owner] loves it.

(5) a. [Every man [who had a wife]] hugged her.
b. # [Every married man] hugged her.
(married = ‘to have a wife’)

Starting the discussion of these constraints with the more general literature on anaphoric
islandhood (which aims to cover all anaphoric pronouns), Anderson (1971) was the first to
observe that anaphoric islandhood is gradient and not categorical, casting doubt on its status
as a grammatical constraint’. One of the first counter-examples to anaphoric islandhood is
quoted in (6), where the antecedent for it (i.e. vomit) is only implied by the verb throw up.

(6) When Little Johnny threw up, was there any pencil-eraser in it?
(throw up = ‘to emit vomit”)
(Anderson 1971:46)

Further counter-examples to a strict anaphoric island constraint were presented by Ward,
Sproat & McKoon (1991:451-452), two of which are quoted in (7) together with the original
source. Crucially, Kal Kan in (7a) and Schachter in (7b) are taken to be sub-parts of the
compounds Kal Kan cat and Schachter paper, respectively.

(7 a.  Patty is a definite Kal Kan cat. Every day she waits for it.
(Television advertisement for Kal Kan; January 28, 1987)
b.  Irefer you to the Schachter paper; he’s very proud of it ...
(Mark Baker in response to a question at NELS; November 12, 1988)

While there is little integration between the literature on the anaphoric island constraint
and the literature on donkey pronouns, Ward (1997), in a paper on anaphoric islands, gives
three examples of donkey pronouns where the intended antecedent is a sub-part of a word,
which he claims to be fully grammatical and acceptable.

4 Others confirmed this gradiency (e.g. Lakoff & Ross 1972, Corum 1973, Browne 1974, Watt 1975).
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(8) [Every academy award winner] treasures it for the rest of his life.

[Every pet owner in our building] takes extremely good care ofit.

c.  [Every sadistic donkey owner I know] beats it for no apparent reason.
(Ward 1997:203)

o

Other counter-examples to a strict and grammatically encoded formal link are given in
Jacobson (2001) and Riley (2007).

9) a. [Every Siberian husky owner] needs to give it lots of exercise.
(Jacobson 2001)
b. If aman owns a horse, he races it; if he owns a mule, he harnesses it up; but
[every donkey owner] beats it.
(Riley 2007)

A quick online search reveals further, naturally occurring counter-examples to the formal
link condition, which are judged well-formed by native speakers, illustrated in (10)°.

(10) a.  Of course [every iphone owner] uses it for browsing.
(http://www.afterdawn.com/news/archive/14810.cfm)

b.  Studies show that [an average 30’ sports fishing boat owner] uses it 10-20
days a year.
(http://www.gladiatorcharters.com/fractional.htm)

c.  As asmall business owner, I can tell you for a fact that [not every small
business owner] aspires to sell it out to a big company.
(http://www.stltoday.com/blogzone/political-fix/political-
fix/2007/12/initiative-against-trash-hauling-districts-to-start-jan-7/)

d.  [Each website owner] will only see its own members.
(http://www.datingsitebuilder.com/how-to-start-your-own-dating-site.asp)

e. At§525, [no gold owner] will use it to buy oil.
(http://www.gold-eagle.com/editorials 05/weber010506.html)

These counter-examples indicate that there are cases of donkey pronouns without overt
NP antecedent that are well-formed, contradicting an understanding of the formal link
condition under which donkey pronouns without overt NP antecedent are completely
ungrammatical (in the sense in which strong island violations cause ungrammaticality). In
recent experiments, Patel et al. (2009) also show that donkey pronouns without an overt NP
antecedent are not rated uniformly on a 7-point naturalness scale, but exhibit systematic
variation: some cases (such as (11a)) receive higher ratings than others (such as (11b)). The
relevant factor that is responsible for the difference between (11a) and (11b) seems to be that
fatherless is likely to make father salient as a potential antecedent for him, whereas
friendless fails to make friend salient in the same sense. Patel et al. (2009) conjecture that
this might be due to the world knowledge that everyone tends to have one father but
typically tends to have more than one friend.

(1Da. (?) [Every man who was fatherless] had lost him in the war.
b. ?? [Every man who was friendless] had lost him in the war.
(Patel et al. 2009)

5 These websites were last accessed for the purpose of this paper on March 25, 2010.
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The conclusion that we can draw from the empirical observations in (8)-(11) is that
constructions that violate the formal link conditions are not uniformly bad, but vary in their
acceptability. This is exactly what has been observed for anaphoric island violations since
Anderson (1971), thus motivating a uniform treatment of donkey pronouns and other types
of anaphoric pronouns with respect to the necessity of an overt NP antecedent. Section 2.2
investigates factors that determine the well-formedness of anaphoric expressions without
overt antecedents, showing more parallels between donkey pronouns and referential
anaphoric pronouns.

2.2 Certain Donkey Pronouns are Contextually Resolved

In section 2.1, we have seen that donkey pronouns, on a par with referential anaphoric
pronouns, are sometimes licensed without an overt NP antecedent. In this section, we argue
that English donkey pronouns are not subject to a strict formal link condition. In contrast,
they are subject to constraints on accessibility/saliency of a contextually construed
antecedent, as previously posited by Ward, Sproat & McKoon (1991). These constraints are
currently poorly understood, but Ward, Sproat & McKoon (1991) argue that the acceptability
of referential anaphoric pronouns is affected by at least the following three factors that
determine the accessibility/salience of a possible antecedent in the discourse context: (i)
semantic transparency of a word that contains the antecedent, (ii) information-structural
status of the intended antecedent, and (iii) syntactic position of a word that contains or
implies the antecedent. We will discuss and illustrate these constraints in turn and argue that
the same factors are at play in constructions that contain donkey pronouns without overt NP
antecedents.

First consider semantic transparency; this notion refers to the decomposability of
complex words, i.e. the degree of semantic transparency of a complex word corresponds to
the degree to which it is semantically decomposed into its parts. To exemplify this idea, the
noun cow-owner can be decomposed into ‘someone who owns cows’, whereas cowboy does
not have an analogous decomposition. In this sense, cow-owner is more semantically
transparent than cowboy and cowboy is more semantically opaque than cow-owner. In recent
research, Hay (2001) shows that dictionary definitions of complex words can be used as a
simple measure of semantic transparency; she argues that a derived word is more
semantically transparent if its base is mentioned in dictionary definitions. She also argues
that more semantically transparent words have a lower number of definitions listed in
dictionaries. For our present purposes it suffices to point out that cowboy has two definitions
in Webster's Revised Unabridged Dictionary (1913), none of which contains the word cow.

(12) cowboy

1. A cattle herder, a drover; specifically, one of an adventurous class of herders
and drovers on the plains of the Western and Southwestern United States.
2. One of the marauders who, in the Revolutionary War infested the neutral

ground between the American and British lines, and committed depredations
on the Americans.

In this sense, Ward, Sproat & McKoon (1991) argue that their example in (13a) is well-
formed, because cocaine use is semantically decomposed (both the predicate use and the
argument cocaine are lexically accessed), making cocaine contextually salient and thus
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accessible as a possible antecedent for if. In contrast, (13b) is ill-formed, as cowboy is
semantically opaque and not decomposed into cow and boy; therefore, cow(s) is not
accessible as an antecedent for they.

(13) a. Although casual cocaine use is down, the number of people using it
routinely has increased.
(WCBS 11 O’clock News; December 20, 1990)
b. Fritz is a cowboy. #He says they can be difficult to look after.
(Ward, Sproat & McKoon 1991)

This contrast can be reproduced for donkey pronouns, as shown in the judgments for
(14a) and (15a) versus (14b) and (15b). While native speakers might judge (14a) and (15a) to
be slightly odd, (14b) and (15b) are significantly worse.

(14) a. (?) [Many men who were cow-owners] sold them during the financial crisis.
b. ??? [Many men who were cowboys] sold them during the financial crisis.

(15) a. (?) [Everybody who’s a cow-owner] knows they can be difficult to look after.
b. ??? [Everybody who’s a cowboy] knows they can be difficult to look after.

On a more subtle level, it is commonly assumed that compounds (e.g. N-owner
compounds) are more semantically transparent than words formed by means of derivational
affixes such as -less®’. This is illustrated by the (weaker) contrast in (16a) and (16b).

(16) a. (?) [Every researcher that was a computer-owner] had to shut it down during
the thunderstorm.
b. ?? [Many graduate students that arrived computerless] had forgotten it at home
in a hurry.

The fact that semantic transparency of the antecedent-containing word correlates with
acceptability of the donkey sentence can be taken as a first argument for the following
conclusion: If donkey pronouns without overt NP antecedents are felicitous, they are
contextually resolved, in the same sense in which referential pronouns are contextually
resolved.

A second factor that Ward, Sproat & McKoon (1991) explore is the discourse functional
status of intended antecedents for an anaphoric pronoun. They argue that discourse entities
are more accessible (and thus make better antecedents) when they are in contrastive
opposition to other discourse entities. They assume that (17a) and (17b) can be successfully
resolved, because syntax and business are contrastively stressed. (Examples in (17) are
quoted from Ward, Sproat & McKoon 1991.)

17) a. For a SYNTAX slot I’d rather see someone with more extensive coursework
in it.
(Judith Levi discussing various subdisciplines of linguistics; January 18,
1987)

6  Thanks to Alec Marantz for pointing this out to us.

7  To illustrate the relatively low semantic transparency of complex words derived by -less, consider
semantically opaque words, such as listless. In Webster's Revised Unabridged Dictionary (1913) listless is
defined as "having no desire or inclination; indifferent; heedless; spiritless" and thus does not seem to have
any semantic relationship to list, as opposed to the compound list-owner.
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b. Cliff Barnes:  Well, to what do I owe this pleasure?
Ms Cryder: Actually, this is a BUSINESS call, and I’d like to get right
down to it.

(‘Dallas’, 1987)

They also report on an experimental study, which shows that the text in (18) has lower
reading times if the topic of conversation has been on activities such as hunting, shooting
and fishing, rather than if it has been on skiing or mountain climbing. They attribute this to
the idea that the intended antecedent deer is more easily accessible if it is already implicitly
present in the discourse (i.e. “topical” in Ward, Sproat & McKoon’s terminology).

(18) Lately he’s taken up deer hunting. And he thinks that they are really exciting to
track.
(Ward, Sproat & McKoon 1991:457)

Evidence that such information-structural properties of intended antecedents also matter
for donkey sentences stems from Riley (2007), who contrasts the well-formed (19a) with the
(classical) deviant example in (19b), which is strictly speaking a sub-part of (19a).

(19) a. If aman owns a horse, he races it; if he owns a mule, he harnesses it up; but
every donkey owner beats it!
(Riley 2007)
b. # Every donkey owner beats it.
(Heim 1982, Chierchia 1992)

The observation that information-structural status of an intended antecedent matters for
the resolution of donkey pronouns can be taken as another argument that felicitous donkey
pronouns without overt NP antecedents are contextually resolved.

Finally, Ward, Sproat & McKoon (1991) propose that the syntactic position of an
antecedent-containing element might matter for the accessibility of the antecedent . They
argue for such a constraint based on unpublished work by McKoon et al. (1990) which
indicates that prenominal (attributive) adjectives (intolerable in (20a) and hostile in (20b))
are less accessible in subsequent memory tests than postnominal (predicative) adjectives
(hostile in (20a) and intolerable in (20b)).

(20) a.  His intolerable aunt is hostile.
b.  His hostile aunt is intolerable.
(Ward, Sproat & McKoon 1991:455)

While Ward, Sproat & McKoon (1991) contrast phrases such as the VP hunting deer and
the compound deer hunting, which introduces confounding factors that are not controlled for,
our own experimental research (currently in progress) indicates that this constraint on
accessibility/saliency affects the acceptability of donkey sentences as predicted: The relevant
finding is that native speakers rate (21b) as significantly worse than (21a)°.

(21) a. (7) [Every man who was fatherless] had lost him in the war.
b. ?? [Every fatherless man] had lost him in the war.

8 They attribute this observation to Wilson & Sperber (1979).
9  Thanks to Sabine Iatridou for being the first one to point out this contrast.
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In analogy, even an implied antecedent seems to be more accessible if the NP that implies
it is in a predicative position than if it is in a modifier position.

(22) a. (?) [Many men who were married] needed years to find out what her favorite
breakfast was.
b. ?? [Many married men] needed years to find out what her favorite breakfast
was.

We conclude that the modifier/predicate distinction is indeed linked to the acceptability of
donkey sentences without overt NP antecedent. We argue that such an asymmetry also
follows from the fact that donkey pronouns without overt NP antecedent must be
contextually resolved.

In sum, we have argued that the acceptability of donkey pronouns without overt NP
antecedent is linked to a variety of factors that determine the saliency/accessibility of an
intended antecedent, namely: semantic transparency of a word that contains the intended
antecedent (examples (14)-(16)), information-structural status of an intended antecedent
(example (19)) and syntactic position of a word that contains or implies the intended
antecedent (examples (21)-(22)). We conclude that donkey pronouns that are felicitous
without an overt NP antecedent retrieve their meaning from the context, in the same way in
which a referential anaphoric pronoun (e.g. (23)) has its meaning contextually assigned.

(23) John gave a bottle of red wine to Mary. He thought she didn’t like white wine.

Note that our claim that donkey sentences without overt NP antecedent can be well-
formed does not entail that such sentences must be well-formed. As we have demonstrated
above, there are various reasons for which such sentences might still end up being ill-formed
(mainly because no suitable antecedent can be made salient/accessible). Our proposal also
does not entail that the presence or absence of an overt NP antecedent is completely
irrelevant for the acceptability of sentences with donkey pronouns. Au contraire, there are
good reasons to believe that an explicitly expressed overt NP is automatically much more
accessible/salient than a possible antecedent that is either on the sub-word level or merely
implied (see also Ward, Sproat & McKoon 1991). We therefore predict that sentences
containing donkey pronouns are generally more acceptable if they do contain an overt NP
antecedent than if they do not.

3 A case for syntactic licensing of some donkey pronouns

In section 2, we discussed English data, arguing that donkey pronouns without overt NP
antecedents are not uniformly bad, but rather subject to constraints on accessibility/saliency
of an intended antecedent. We thus argued for a uniform analysis of referential anaphoric
pronouns (cf. (24a), repeated from (6)) and donkey pronouns (cf. (24b), repeated from (9a)),
which are both subject to this type of constraint.

(24) a.  When Little Johnny threw up, was there any pencil-eraser in it?
(throw up = ‘to emit vomit’)
(Anderson 1971:46)
b.  [Every Siberian husky owner] needs to give it lots of exercise.
(Jacobson 2001)
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However, there is evidence that a strict formal link condition does exist in languages with
richer pronominal systems. While English does not make an explicit distinction between
different types of pronouns, such a distinction can be observed in other languages.
Specifically, German distinguishes between demonstrative pronouns (or d-fype pronouns, see
Wiltschko 1998) and personal pronouns; and other languages, like Kutchi Gujarati,
distinguish between overt pronouns and null pronouns. For these two languages, the two
pronominal pairs can be shown to be equivalent, at least on the surface, based on the
following three data points.

First, when unbound, German personal pronouns and Kutchi Gujarati null pronouns in
subject position prefer to refer to topical elements, such as the subject of the preceding
sentence (the hash mark in parentheses, ‘(#)’, indicates ‘dispreferred’ in the following
examples, whereas the hash mark, ‘#’, indicates ‘unavailable reading”).

(25) a. Hans;wollte mit Paul; joggen, aber ersw; war krank.
H.  wanted with P. jog but he was sick
‘Hans wanted to go jogging with Paul, but he (= Hans) was sick.’
(adapted from Bosch et al. 2003)
b. Johns-ne Paul; saathedhorva javuthu, punprosw; thandithi aavi thi
J.-dat P. with run.inf go aux but 3.sg.nom cold came aux
‘John wanted to go running with Paul, but he (= John) had a cold.’

On the other hand, German demonstrative pronouns and Kutchi Gujarati overt pronouns
cannot refer to topical elements.

(26) a. Hans; wollte mit Paul; joggen, aber der;s; war krank.
H.  wanted with P. jog but thatoone was sick
‘Hans wanted to go jogging with Paul, but he (= Paul) was sick.’
(adapted from Bosch et al. 2003)
b. Johns-ne Paul; saathedhorva javuthu, punizs thandithi aavi thi
J.-dat P. with run.inf go aux but 3.sgnom cold came aux
‘John wanted to go running with Paul, but he (= Paul) had a cold.’

It also seems that German demonstrative pronouns and Kutchi Gujarati overt pronouns
cannot be syntactically bound by a quantifier in subject position.

(26) a. Jeder Mann behauptet, dass er /*der intelligent ist.
every man  claims that he  that.one intelligentis
‘Every man claims that he is intelligent.’
(cf. Wiltschko 1998 for similar examples)
b. Batha manas kidhu ke pro /*i hosiyar che.
every man  says that 3.sgnom 3.sg.nom intelligent is
‘Every man said that he was intelligent.’

We can thus conclude that German demonstrative pronouns and Kutchi Gujarati overt
pronouns form one category (which we will call “strong pronouns”), whereas German
personal pronouns and Kutchi Gujarati null pronouns form another category (which we will
call “weak pronouns”)'®. We can treat the binary contrasts between demonstrative pronoun

10 The idea that weak pronouns have a different structure and semantics from strong pronouns was also
explored in Cardinaletti & Starke (1999) with a different empirical scope.
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and personal pronoun and between overt (personal) pronoun and null pronoun as sub-parts of
a scale, as shown in (28). Note that German does not have null pronouns and Kutchi Gujarati
does not have demonstrative pronouns of the German type.

(28)  null pronoun < (overt) personal pronoun < demonstrative pronoun
weakest strongest

In the remainder of this section, we show that there is a crucial asymmetry between the
two types of pronouns with respect to their requirement for an overt NP antecedent.
Specifically, the strong pronouns exhibit a strict formal link condition.

Consider first German, which has three paradigms of strong (demonstrative) pronouns
(der, dieser and jener), one of which (the der paradigm) corresponds to the definite
determiner der ‘the’. All German demonstrative pronouns can be used anaphorically, as
donkey pronouns in donkey sentences, as shown in (29) (see also Wiltschko 1998).

(29)  Jede Linguistin, die einen Esel  hat, liebt ihn/ den / diesen / jenen.
every linguist who a donkey has loves it the this that
‘Every linguist who owns a donkey loves it / that donkey.’

However, demonstrative pronouns can only serve as donkey pronouns if there is an overt
NP antecedent, whereas personal pronouns are not restricted in this way. While the personal
pronoun iin ‘him’ is somewhat marked in (30), due to the absence of an overt antecedent, the
demonstrative pronouns den ‘the’, diesen ‘this’ and jenen ‘that’ are drastically worse.

(30) Jede Linguistin, die eine Eselbesitzerin ist, fiittert (?)ihn / *den / *diesen
every linguist who a donkey-owner is feeds it the  this
/ * jenen meistens erst spit am  Abend.
that usually only late at.the evening
‘Every linguist who’s a donkey-owner usually feeds it late at night.’

German thus seems to make a case for a strict formal link condition with strong donkey
pronouns. This observation also holds for cases where the antecedent is not even a sub-part
of a word, but merely implied, as in example (31), from Roelofsen (2008).

(31) Some men have been married for more than twenty years and still don’t know what
her favorite breakfast is.
(married = ‘to have a wife’)
(Roelofsen 2008:122)

Again, this is possible with a German personal pronoun, but not with a demonstrative
pronoun, as shown in (32).

(32) Manche Manner sind schon fiir mehr als zwanzig Jahre verheiratet, und
some men are already for more than twenty  years married and
wissen noch immer nicht, was ihr/ *deren Lieblingsfriihstiick ist.
know  still always not what her that.one’s favorite.breakfast is
‘Some men have been married for more than twenty years and still don’t know what
her favorite breakfast is.’



ON THE TyrPoLoGY OF DoNKEYS: Two TYPES OF ANAPHORA RESOLUTION 349

This contrasts with example (33), where the presence of an overt antecedent licenses the
genitive-marked demonstrative pronoun deren.

(33) Manche Manner habenschon fiir mehr als zwanzig Jahre eine Frau, und
some men  have already for more than twenty years a wife and
wissen noch immer nicht, was ihr/ deren Lieblingsfriihstiick ist.
know still always not what her that.one’s favorite.breakfast is
‘Some men have had a wife for more than twenty years and still don’t know what
her favorite breakfast is.’

We can conclude that there is a categorical difference between German demonstrative
pronouns and German personal pronouns with respect to the need for an overt NP
antecedent. Personal pronouns can be licensed without such an antecedent, whereas
demonstrative pronouns do require it.

The same contrast can be observed between Kutchi Gujarati overt pronouns and Kutchi
Gujarati null pronouns: The overt (“strong”) pronoun can occur in a donkey sentence with
overt NP antecedent, and is in fact preferred over a weak (null) pronoun''.

(34) ji  manas jena passe pathni che, gare aave, tho pro
if man  who poss wife is home comes then 3.sg.nom
ene / ?pro bak Dbharave.
3.sg.acc 3.sg.acc hug makes
‘If any man who has a wife comes home, he hugs her.’

Like the personal pronoun in German, the null donkey pronoun is possible in a donkey
sentence that lacks an overt NP antecedent, whereas the overt pronoun ene ‘him/her’ cannot
occur, on a par with the German demonstrative pronoun.

(35) ji  penelo manas gare aave, tho i pro | *ene
if  married man  home comes then 3.sgnom 3.sg.acc 3.sg.acc
bak  bharave.
hug  makes
‘If any married man comes home, he hugs [his wife].’

In the spirit of integrating the literature on donkey pronouns and the literature on
anaphoric islands, it can be shown that referential anaphoric pronouns also exhibit the same
pattern. Weak pronouns (illustrated for German personal pronouns) are licensed without an
overt antecedent, whereas strong pronouns (illustrated for German demonstrative pronouns)
are impossible.

(36) a.  Wenn ich schwanger werde, werde ich es / *das / *dieses auf
if I  pregnant become will I it it this in
jeden Fall behalten.
any case keep
‘If I get pregnant, I’1l definitely keep it.’

(pregnant = ‘to be having a baby’)
(based on Roelofsen 2008:92)

11 e are glossing over the fact that Kutchi Gujarati generally seems to require subject and object pronouns to
not be both overt or both null. Note also that it was not possible to construct minimal pairs for comparing
German and Kutchi Gujarati, due to independent reasons.
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b. Hans hat so sehr geblutet, dass es / *das / * dieses durch den

H. has so much bled that it it this through the
Verband gedrungen ist und sein Hemd verschmutzt hat.
bandages soaked is and his shirt  stained has

‘Hans bled so much it soaked through his bandages and stained his shirt.’
(bleed = ‘to emit blood’)
(based on Anderson 1971:46)

We can conclude from the data in (29)-(36) that strong pronouns must be syntactically
licensed by an overt NP antecedent, whereas weak pronouns are not subject to such a strict
licensing requirement. As we have seen, this is the case for donkey pronouns (examples (29)-
(35)) and for referential anaphoric pronouns (example (36)) alike. This contrast between
weak and strong pronouns is reminiscent of the distinction between (pragmatically
controlled) deep anaphora like do it and (syntactically licensed) surface anaphora like do so,
cf. Sag & Hankamer (1984).

4 Analysis: Two types of anaphora resolution

To account for the facts in German and Kutchi Gujarati, we propose that strong pronouns
and weak pronouns have a different structure; our analysis is based on Wiltschko (1998),
who assumes that German personal pronouns have less structure than demonstrative
pronouns, as sketched in (37)"2. We adopt her proposal and assume that strong pronouns (i.e.
German demonstratives and Kutchi Gujarati overt pronouns) contain an empty NP site,
whereas weak pronouns (i.e. German personal pronouns and Kutchi Gujarati null pronouns)
do not.

(37) a.  German demonstrative pronoun: [pp d- [ e [ne D]]]
b.  German personal pronoun: [ e7]

We assume that the empty NP site of demonstrative pronouns must be licensed in the
syntax by an overt NP antecedent, shown in (38) and (39). Our analysis of strong donkey
pronouns is thus a syntactic analysis in the spirit of Parsons (1978), Heim (1990) and
Elbourne (2001).

(38) a. Jede Linguistin, die einen Esel  hat, liebt den.
every linguist who a donkey owns loves that
‘Every linguist who owns a donkey loves that donkey.’
b.  LF: Jede Linguistin, die einen Esel hat, liebt [pp d- [ en [ne Esel]]].
I I
licensing of NP-deletion

(39) a. *Jede Linguistin, die eine Eselbesitzerin ist, liebt den.
every linguist who a donkey.owner is loves that
‘Every linguist who is a donkey-owner.’
b.  LF: Jede Linguistin, die eine Eselbesitzerin ist, liebt [ppr d- [ en [xe Esel]]].
[ |

licensing of NP-deletion fails

12 We use the label @P from Déchaine & Wiltschko (2002) instead of Wiltschko’s (1998) AgrDP.
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We assume an Elbourne (2001) style semantics for (38). Every minimal situation in
which a female linguist owns a donkey can be expanded into a situation in which the unique
linguist loves the unique donkey in that situation.

In contrast, given that their licensing requirements are less rigid, we propose that the
meaning of personal pronouns is construed from the context, as illustrated in (40). This is in
the spirit of pragmatic / contextual analyses, such as the definite description analysis of
Cooper (1979), Heim & Kratzer (1998) and Buering (2005).

(40) a. Jede Linguistin, die eine Eselbesitzerin ist, liebt ihn.
every linguist who a donkey.owner is loves it
‘Every linguist who is a donkey-owner.’
LF: Jede Linguistin, die eine Eselbesitzerin ist, liebt [ ihn].
c.  if successfully resolved, the following meaning is construed for iAn:
[@ 1hn] — the donkey owned by x (s.t. x is bound by the universal quantifier)

For concretenss sake, we implement this pragmatic resolution in terms of Chierchia’s
(1992) functions of type <e,e>'>"*.

(41) a. John doesn’t have a car anymore. He sold it last month.
b.  LF: John doesn’t have a car anymore. He sold f{John) last month.
Jf<>: a function from people into the car they used to have

However, given the contrast between weak and strong pronouns discussed above, we do
not share Chierchia’s assumption of a structural formal link between the donkey pronoun and
an overt NP antecedent (which he implements in terms of a coindexation restriction on
donkey pronouns that we do not assume, Chierchia 1992:159). In order to account for the
matching in @-features between a donkey pronoun and its intended antecedent, e.g. gender
and number as in (42), we assume that @ features are syntactically represented in the @P and
interpreted by the semantics as presupposition triggers (Cooper 1983, Heim 1991, Sauerland
2004, Kratzer 2009).

(42) a.  Every man who was fatherless had lost [ him] in the war.
b.  LF: Every man, who was fatherless had lost [ [sg] [masc] f{x»)] in the war.
J<c-: a function from people into the father they used to have
c.  truth conditions:
l(42b)]| is defined iff ||f{x.)|| is singular and masculine; if defined,
|(42b)]] is true iff every man who was fatherless had lost his father in the war

Our analysis assumes that the relevant function f is purely construed from the linguistic
and non-linguistic context, and the acceptability of weak donkey pronouns without overt
antecedents depends on how easily and unambiguously the correct function f can be
accessed. In section 3, we showed that the split between weak pronouns and strong pronouns
applies equally to donkey pronouns and referential pronouns, motivating a unified analysis
of weak donkey pronouns and weak referential pronouns. This indicates that the factors that

13 Chierchia’s proposal is based on Cooper (1979) and Engdahl (1986), and also makes reference to Heim
(1990) who rejects such a proposal.

14 Chierchia (1992) assumes a “mixed account for anaphora” much in the spirit of the current proposal. He
assumes three types of semantically bound pronouns, (i) syntactically bound pronouns, (ii) dynamically
bound pronouns, and (iii) donkey pronouns that are pragmatically resolved.
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come into play when construing an <e,e> type function f for the interpretation of donkey
pronouns are the same factors that determine whether a referential anaphoric pronoun can be
interpreted.

The question at this stage is how English donkey pronouns fit into a system that covers
the binary distribution of pronouns in German and Kutchi Gujarati. While English does not
have a weak/strong distinction, it appears that English must have “weak” donkey pronouns,
as there does not seem to be a strict formal link condition in English. An open question at
this point is whether English donkey pronouns are always weak, or whether they are either
ambiguous between strong and weak pronouns, or have a hybrid status.

5 Conclusion

In this paper, we argued that there are two types of donkey pronouns, which must receive
two different analyses: There are “strong” donkey pronouns (like German demonstrative
pronouns and Kutchi Gujarati overt pronouns) and “weak” donkey pronouns (like German
personal pronouns and Kutchi Gujarati null pronouns). We have shown that only the strong
ones are subject to a rigid requirement for an overt NP antecedent, whereas the weak
pronouns are often felicitous without such an overt antecedent, depending on how
salient/accessible a suitable (potentially unexpressed) antecedent is in the context. We
proposed to analyze the two types of pronouns as having different syntactic structures.
Specifically, strong pronouns contain an empty NP site, which must be structurally licensed,
whereas weak pronouns do not involve NP deletion and are purely contextually resolved. In
a sense, the distinction between strong pronouns and weak pronouns is reminiscent of the
distinction between surface anaphora and deep anaphora.

It follows from our analysis that the formal link condition (‘donkey pronouns must have
an overt NP antecedent’) is not a uniform phenomenon, but an epiphenomenon tied to
different syntactic and semantic configurations. In the case of strong pronouns it reflects the
syntactic licensing requirements on NP ellipsis, whereas in the case of weak pronouns it
reflects salience/accessibility of an intended antecedent. This means that the formal link
condition will always be a rigid constraint in the case of strong pronouns, but much less rigid
in the case of weak pronouns. For the former, an overt NP antecedent is always obligatory. In
contrast, for the latter, the presence of an overt NP antecedent might well be the best and
most straightforward way of providing a suitable, contextually accessible/salient antecedent,
but it is crucially not the only way of doing so.
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1 Introduction

Kennedy (2009) raises the question of whether there are any languages which only have
implicit comparison (IC), where IC is as defined in (1) and exemplified in (2a). (2a) might in
turn be contrasted with (2b), which exemplifies explicit comparison (EC).
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- <5 % 0 <5

‘Mary is taller than Frank’. ? Motu (Beck etal in press:
Appendix)

2 Some data

=% & s =g
0% A - +
46: '8 8 - *86 *<
‘Peter is older than Mary’.
% 0 0 0
46: 38< % (59, 46:
‘This table is shorter than that one’. (Lit: There are two tables and one is
short.)
=$ A
46: '8 8 4
‘Peter is the oldest .
% $<
more most  $ <
§ <
% 0 mai
vei- B

3 Diagnosing implicit comparison
/% % & % implicit
comparison < compared to... & 1§ - C$-
0 %
C$ 5, - - .

- - >$ >0$ 1 C$

LR A %

3 Abbreviations employed in this paper: ART = article; CONJ = conjunction; DIR = directional; LNK = linker;
NMLZ = nominalizer; PERS.ART = personal article (used with proper names); PRP = preposition; TOP = topic.
49 ) <

- % %
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weak implicit comparison 2" (§- 0 13§ C$-
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® From now on we shall treat Kennedy’s diagnostics as diagnostics for SIC, assuming it to be understood that he
describes them simply as diagnostics for implicit comparison.

7 The attentive reader will note that (10c) does not conform to Kennedy’s definition of implicit comparison. One
might respond either by claiming that the definition is wrong, or by saying that (10c) is not an example of implicit
comparison. If one takes the latter view, one might even question the legitimacy of diagnosing IC using a
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construction that does not instantiate IC. I don’t think we need to be overly worried about this. We are interested
in whether Fijian comparatives have more in common with +( D-3 ¢l +C
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compared (to) Thanks to Li Julie Jiang and an anonymous reviewer for
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4 A semantics for the Fijian comparative

5
% % .
* +( D-3 [/ 5 3 D-3
/- +3 D /5" -
6" (- 3
- &
2 0 % D 0 $-
6
6 §- 10$
105  Degree Semantics Parameter DO $$
3 | ) J % N -N - 00 $-
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6 F3
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% g% P K
& " P % g - P
% 1& & g J  {x: x counts as —g in c}. (25) is a sample
lexical entry for balavu (+  /$
1=§ [balavu] = AX Ax 00 X. x counts as tall in ¢, with respect to X"
< % % mai''-
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e 0 D
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2 mai <
& surprising T7$- &
% only 7=§ 2
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/0

12 One might wonder about the contribution of vei, which follows mai in many of the examples we have seen. Vei
is employed only when its complement is a proper name; when it is a person-denoting common noun phrase vua
is used; with common noun phrases denoting inanimates no preposition is pronounced. Hence it seems that the
prepositions are not semantically contentful, but rather appear for case reasons (presumably noun phrases that do
not occur with an overt preposition are complements of a null P head).

B< 14 % % compared to... * (
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z & %
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& I1C$ - $5 0-
mai % 1C§ * 0
IC$ % + 0 60
46: *86 38< '8 8 4 38< 6

$ ‘Hazel is taller than the Scottish people’.
$ ‘Hazel is the tallest Scottish person’.
$ ‘Hazel is tall for a Scottish person’.

/ +3 mai D/
3-D 0 <
% tmai D/- %
D mai- if use of
an expression E in a context c involves mentioning an individual x, then x is presupposed to
be an element of the domain of discourse for ¢, +U.’; hence for any context ¢ which satisfies
the presuppositions of an expression E that mentions an individual x, x O U.
Presuppositions will be stated using the fraction-style notation employed in Sauerland
(2005), whereby presuppositions are given on the top line, and semantic values appear on the
lower line. (27) is the entry for mai®.

1>$ I T v w- on- ooo Q
AANANANDO ;7 QI1JOLI OR/O $ - 0Oz,8
[ $ $1Q7

0 0 - §7C

% % % <
IE$

(28)  For any gradable predicate g, any set X and any context c, g(X) is defined in c only
if:
@A) Ox[x 0 X — x counts as g in ¢, w.r.t. X [Jx counts as =g in ¢, w.r.t. X]
(ii) k[x O X & x counts as g in ¢, w.r.t. X]
(iii))  [X[x 0 X & x counts as =g in ¢, w.r.t. X]"

4 The third provision is intended to accommodate sentences involving transitive verbs, such as (15).
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16 Cf. Klein (1980: 13): +'
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Putting everything together, we can provide a bottom-up derivation of the meaning of ‘Mary

istall mai , / Q‘. , 1%
6 [ ] QM Aw.oAM AN DO 201801 OR/O $ - Oz,
I § $1Q7
[ , 81 =Au.oA A DO Z0Ql, JOIL OR/O $ - Oz ,8
[ § $1Q7
I , ( el =A ANO 20Q1I._ SO1 OR/O p § o 03,8
I » $§ $1Q7
I » - $1Q
AO zol, JOIL OR/O p - %% - 0Oz ,8 Q
[ »- §$ $1Q7
A DO s Ql, N
- P-
< ‘Mary is tall mai , / l, - J
- 1 2 0
- , <
1 % 6 , -
% - 0 1 z
1 % % tall- - %
, % I1E §
6 % < ‘Ais P
mai D/ K+3 D/- +3
D/ /- +3 D/- % I>§ 2
0 9 - %
2 +3
D/ % %
% % % 4" $
4"%- §
4"$ G( 0 T
% ¢ 0
(¢ 0
2 ‘A is P mai D/
$ % & [3]
[DI- % <
& L
- +3 D/ 2
0 1C$ < - IC$
| JOI[ 6 I-
18, a linguist * &

4"



52 TO 5 (5. 38%659'93 39:;3:*2'< 5;<

47%
47$

5%

JO[ 6 I8

& -
<
2 0
%
0 -
e 0 %
' %
% <
*
, & % v
% % 1
- % =#

474 % %

17

*-8**G 4C=
/
&
l I 6 1<
% 6 B ]
%
. %
6"( .
&
- A
6
& 0
0
0 -%
< .
won the race % 7H1"
% A & ]

191 take the inability of these predicates to combine with comparative morphology or degree modifiers such as
very or extremely as evidence that they are not gradable.

20 I earned after presentation of this work that these predicates were independently discovered and discussed in
Schwarzschild (2008) His semantics for by-phrases occurring with these predicates is different from that given

below.

21 I leave it to future research to discover what determines whether an English non-gradable predicate may
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418 OwlOw’: <w,w’> O R iff w’ is just like w except that the number of points John
received in w # the number of points John received in w’.
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combine with a by-phrase. This research will shed further light on the semantics of the by-phrase; amendments to
the current proposal will doubtless be needed. The semantics I propose seems adequate for Fijian comparatives,

however.



52 TO 5 (5. 38%659'03 39:;3:* 2'< 5;< *:8%%G 4C>

- % & A
$ - % " 0
, 2 % 0 < &
& - by n units
9 points John received %
p 2
% % byl K
& % 9 &- u
& % 4C$
: - points John received % u
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Abstract

In this paper I propose a structural account of conservativity, which derives it as a
byproduct of the syntax-semantics interface. In this approach, the reason for the
absence of non-conservative determiners from natural languages is that in entering
chain relations in the syntax, they would either lead to trivial meanings (in a sense
to be made precise) or to quantificational clauses truth-conditionally equivalent to
ones created by regular conservative determiners. In the latter case, I will argue
that they do in fact exist but they are undetectable. As for the former case, I will
argue that they are excluded because they lead to triviality, either formulated in
terms of a constraint against ‘pointless’ lexical items, or with a notion of logical
triviality which leads to ungrammaticality (Gajewski, 2002) . Finally, I will explore
two possible principles that should be coupled with either of the two: (1) DPs
always move (2) DPs should always be moveable and will give some arguments for
adopting the first principle in (1).

1 Introduction

A standard way of thinking about the meaning of natural language determiners is as
functions from sets to generalized quantifiers, type ((e, ), (et,t)). Given the huge num-
ber of logically possible functions of this type (see discussion and proof in Keenan and
Stavi (1986)), one of the aims in the semantics literature, since the introduction of
Generalized Quantifier Theory in linguistics, has been defining precisely the range and
the properties of those functions that can serve as possible semantic denotations for
determiner expressions (Barwise and Cooper (1981), Keenan and Stavi (1986), Van
Benthem (1983), Higginbotham and May (1981) among others)!. Among the proper-
ties individuated, Conservativity is probably the most famous. Conservativity is a
property of functions, which is intuitively based on the question of which individuals
are relevant for truth conditions calculation. More precisely, the meaning of a deter-
miner expression dazx is conservative if and only if given two sets A, B as arguments,
to check the truth conditions of [dax]](A)(B), only the individuals in A are relevant?.

!For Generalized Quantifier Theory see Mostowski (1957) and Lindstroem (1966).
2In the following | will sometimes use ‘determiner’ to indicate the function which serves as the
denotation of the determiner expression and sometimes to refer to the expression itself. Where confusion

(1) Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 373 — 387
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CONSERVATIVITY = g
A determiner D is conservative iff for all A, B C E :

Sometimes an informal natural language version of the equivalence in (1) is given, as
in (2-a) and (2-b).

(2) a. Every elephant is gray < Every elephant is a gray elephant
b.  Most linguists are friendly < Most linguists are friendly linguists.

The observation that all English determiners exhibit this property, has led Keenan and

Stavi (1986) to the conjecture of the universal in (3)3.

(3)  CONSERVATIVITY UNIVERSAL:
Extensional determiners in all languages are always interpreted by conservative
functions.

(3) is a robust and accepted generalization, which has persisted through the years,
despite putative counterexamples. To my knowledge, conservativity still does not have
a satisfactory and complete explanation, though there are suggestions on how to derive
it in the literature, to which I won’t be able to do justice here. Rather, in the following
I will put forward a new proposal, based on the syntax-semantics interface. In this
approach there is no direct ban on non-conservative determiners, in fact some of them
are predicted to exist in natural language, though the claim is that we don’t see them
because the meanings they give rise too are indistinguishable from others obtained by
regular conservative determiners.

2 A New structural account of Conservativity

2.1 The idea in informal terms

In the structural account of conservativity that I will propose here (‘SC’ henceforth),
conservativity is not a direct constraint on the lexicon, rather it is a byproduct of the
syntax/semantics interface. This approach is suggested in footnotes in Chierchia (1995)

could arise I will refer to the latter as ‘determiner expression’.
3Barwise and Cooper (1981) have instead two stronger universals that entail this:

(i) NP-Quantifier Universal: Every natural language has syntactic constituents (called noun-
phrases) whose semantic function is to express generalized quantifiers over the domain of dis-
course.

(i) Determiner Universal: Every natural language contains basic expressions, (called determiners)
whose semantic functions to assign to common count noun denotations (i.e., sets) A a quantifier
that lives on A (Barwise and Cooper (1981:177))

See von Fintel and Matthewson (2008) for a discussion of these two universals.
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and Fox (2002) and it is based on the assumption that there are contentful traces in the
syntax. The gist of the idea is in (4), which I will call the Chierchia-Fox hypothesis:

(4)  CHIERCHIA-FOX HYPOTHESIS: If a non conservative determiner existed, it would
always lead to a trivial meaning.

Below I will discuss the notion of triviality as ungrammaticality and will also present
some counterexamples to (4) and consequently propose a modification of it. But first
let’s see the assumptions and some predictions of SC.

2.2 Some Assumptions on the interpretation of Chains

In the following I will assume a syntax semantics mapping that is based on a syntactic
structure interpreted by the semantic component (Logical Form) where the (second)
arguments and the scope of quantifiers can be determined by movement operations (see
Heim and Kratzer (1998), Fox (2003) and Jacobson (2002) for discussions of the argu-
ments and comparison with alternative approaches.). I will also crucially assume the
Copy Theory of Movement (Chomsky (1993) and Chomsky (1995)) in which movement
transformations are conceptualized just as a copying operation followed by phonolog-
ical deletion. The copy theory has the advantages of eliminating traces and making
movement a simpler operation (merge), but more importantly for us here, it opens new
perspectives on how chains should be interpreted. In fact, in a framework with traces
it was natural to interpret the trace of the moved item as a bare variable (Heim and
Kratzer, 1998) and one could also stipulate that this is what happens to copies too,
but there are more interesting options (see Fox (2003) for discussion).

For the sake of the discussion here, I will make some simplifications concerning the se-
mantics for chains. So for a sentence like (5), I will not go into the internal composition
of the VP and I will just assume the meaning for the entire VP as in (6).

(5) Polanski likes every movie.
(6) [likes every movie]? = Az[likes(z, [1]9) A movie([1]9)]

©) Az[likes(p, [1]9%/1) A movie([1]71/ )]

1 TP
likes(p, [1]9) A movie([1]Y

DP VP
D Az[likes(z, [1]9) A movie([1]9)]
|
Polanski

likes every movie

So the meaning of the whole sentence would be ‘everything that is a movie is liked by
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Polanski and it is a movie’. Which we can represent in predicate logic or in set notation
as in (8-a) and (8-b) respectively.

(8) a. Vzx[movie(x) — (likes(p,z) A movie(x))]
b. {x:xis amovie} C{{y:yis liked by Polanski} N{z: z is a movie}}

To be sure, SC is compatible with a class of semantics of chains, as long as somehow
the NP part of the copies is interpreted at the tail and at the head of the chain. In
Romoli (2009) I discuss different semantics of chains and their compatibility with SC,
in particular, trace conversions (Fox (1999) and Fox (2003), Sauerland (2004)).

2.3 Predictions for non-conservative determiners

The Chierchia-Fox hypothesis is that if non conservative determiners existed, in entering
chain relations, they would lead to trivial meanings. In order to test this prediction,
consider some made-up non conservative determiners defined on the complement of the
restrictors, let’s call them everynon, somenon and nonon, the denotations of which
are given in (9), (10) and (11)%°.
(9) [everynon] = APAQ[P~ C Q] =

APAQVz[-P(z) — Q(2)]

= APAQVz[P(z) V Q(z)]

(10) [somenon] = APAQ[(P~ NQ) # @] =
APAQ3Iz[-P(z) A Q(z)]

(11) [nonon] = APAQ[(P~ NQ) = 2] =
APAQ-3z[-P(x) A Q(z)]

To illustrate these possible determiners at work, consider a sentence like (12) and a

4The former is used in Chierchia and McConnell-Ginet (2000), see also von Fintel (1994). Notice
that these are not those cases of lexicalization gaps of the ‘south east corner’ of the square of oppositions
for connectives and quantifiers as observed in Horn (1972) and Horn (1989). The case of the universal
guantifier is usually called notall and has the definition in (i), which is perfectly conservative as shown
by the equivalence in (ii):

(i) [everynon] = APAQ—-Vz[P(z) — Q(x)] =
APAQUP N Q~} # 2]

(i) {PNQ }=oePn{PNQ }=0o

For an explanation based on the notion of generalized scalar implicatures and markedness of negation
see Horn’s work cited above (see also Levinson (2000)). For a recent di [erknt interesting proposal within
a system where logical operators are based on min and max operators see Katzir and Singh (2008). It
is not clear to me whether there is a relation between the absence of lexicalization of operators of this
sort and non-conservative ones and | will leave this topic for future research.

SFor any set A, A~ is the complement of A, that is the domain D — A. Also, whenever possible |
will give the meaning of quantifiers in predicate logic.
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possible LF of it in (13), where the DP [everynon movie| has moved from its object’s
position.

(12)  Polanski likes everynon movie

(13) [everynon movie] [A; [Polanski [likes [the movie];]]]

As is evident from the informal paraphrases given below, if we apply these meanings
to the sentence above, the result is contradictory. The same result is obtained if we
replace everynon with somenon and we obtain a tautological meaning instead if we
replace it with nonon.

(14) Vx[-movie(x) — (likes(p, ) A movie(z))]

{z : z is not a movie} C {{y : polanski likes y} N {z: z is a movie}}
c.  For everything = that is not a movie, Polanski like  and x is a movie.

o

(15) a.  Jx[-movie(x) A (likes(p, x) A movie(z))]
{z : z is not a movie} N {{y : polanski likes y} N {z: z is a movie}} # &
c.  There exists an « that is not a movie and Polanski likes z and z is a movie.
(16) —Jz[~movie(z) A (likes(p, z) A movie(x))]
{z : z is not a movie} N {{y : polanski likes y} N {z: z is a movie}} = &
c. It is not the case that there exists an x that is not a movie and Polanski likes x
and z is a movie.

o

As we will see a similar result is obtained also for other made-up non conservative
determiners. From now on, I will use a more schematic way to present the relevant
cases, by inventing a symbol, the &, to mean something like ‘equivalent once interpreted
with the syntactic-semantic regime of SC’. So for instance everynon would be presented
as follows, where in (a) there is the lexical meaning of the determiner and in (b) the
output given the syntax-semantics assumed here.

(17) a. [everynon] = APAQ[P~ C Q]
b. [everynon](A,B) = A~ C (AN B)

Similar cases of possible non-conservative determiners include the proper subset rela-
tion, which is non-conservative and which here would lead to quantificational clauses
that are always false.

(18) a. [propsub] = APAQ[P C Q]
b. [propsub](4,B) = A C (AN B)

Also the (non-conservative) superset or equal relation leads to a trivial (always true)
meaning.

(19) a. [superseteq] = APAQ[P 2 Q]
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b. [superseteq](4,B) = A2 (AN B)

Notice that Only has been sometimes given the meaning of a non conservative de-
terminer encoding the superset or equal relation as in (20) (see De Mey (1996) among
others).

(20)  [Only] = APAQ[P 2 Q]
APAQVZ([Q(z) — P()]

The case of only is too complicated to be discussed here, and in the literature there

are various arguments against the idea of treating it as a determiner with the analysis
in (20) (see von Fintel (1999) and Ippolito (2008) among others for some discussion) I
just wanted to point out that regardless of the analysis of only the superset or equal
relation is a potential non-conservative determiners and it is predicted to lead to a
trivial meaning in SC.
Summing up, what we have seen so far are cases of non-conservative determiners, which
create trivial meanings if put in a chain with copies interpreted with direct restriction
as above. In the following I will turn to more detailed predictions and implications of
SC and in particular to the issue of triviality, of which SC makes crucial use.

3 On triviality

3.1 Which notion of triviality?

A necessary step for SC is to assume that words that lead to trivial meanings are
banned. A constraint that excludes trivial meanings and triviality as ungrammaticality
have been adopted in different linguistic domains (see among others Barwise and Cooper
(1981), Chierchia (1984), Gajewski (2002), Fox and Hackl (2007)). One general issue
for these proposals is how to distinguish these trivial meanings from other (at least
apparent) contradictions and tautologies that are grammatical, like (21) and (22) for
instance.

(21)  War is war

(22)  He’s an idiot and he isn’t (Fox and Hackl, 2007)

Also, more relevant for the discussion here is whether a constraint against trivial sen-
tences would be enough for ruling out cases of possible non-conservative determiners.
As for the first issue, I think there are at least two options: one is based on the ob-
servation that natural language does not seem to lexicalize completely pointless words.
Consider as an analogy a word like dax that would mean ‘it is both true and false’.
It is reasonable to think that this is not attested crosslinguistically as a word, though
it is conceivable that it could be lexicalized and it would be understood with no dif-
ficulties. So one idea would be that non-conservative determiners are pointless in the
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same way, and one evidence in favor of this route is that one can introduce artificially
non-conservative determiners in the language, as I did already and I will do again
later below, and they seem understandable and usable in a different way than other
expressions that are more clearly ungrammatical. For the purposes here an intuitive
constraint against the lexicalization of pointless expressions might be enough®.

A second option is to adopt a more technical notion of triviality, linked to ungram-
maticality (Gajewski, 2002). As mentioned above, the task for this kind of approach
is to define a relevant subset of the trivial sentences and link that subset to ungram-
maticality. Gajewski (2002) proposes to adopt an algorithm that takes LF structure
and transform them by substituting all the non-logical constants with variables with
different indices. The output obtained is checked by a semantic system in order to see
whether it is trivial. If this system can compute triviality at that level, then the sentence
is logically-trivial (always true/false only in virtue of its logical structure). The rele-
vant question here is whether trivial outputs of sentences containing non conservative
determiners are logically trivial in this sense.

(23)  Polanski likes everynon movies

(24) [everynon movie] [A; [Polanski like [everynon movie];]

The logical constants in this sentence is everynon. Crucially, we have to add an as-
sumption about substitution of copies: I will assume that they are substituted in the
logical skeleton by the same variable.

(25) [everynon NPy ¢ ¢~] [Ai [DP2e VP3 < <et>> NP1 et |
In this case the sentence would be indeed L-trivial as under every assignment g, g(NP1 <¢+>)

will always be the same. That is the system would be able to detect the triviality from
the logical skeleton alone.

(26) VZ[_‘P1,<e,t>(Z) - (R3,<e,<e,t>(332,e, Z) A P1,<e,t> (2’))]

So Gajewski (2002)’s account and the assumption that copies are substituted at the
logical skeleton by the same variable, would work for cases as above.

(27) L-trivial meanings are ungrammatical

Still, as we will see now, in order to indirectly exclude non-conservative determiners,
both (27) and the previous hypothesis, just ruling out pointless lexicalization, are not
enough. In particular I can see two problems: one is DPs in subject positions and the
other is a more specific case that could arise, if we allow late merger of relative clauses.

5Thanks to Noam Chomsky(p.c.) and Ede Zimmermann(p.c.) for independently pointing out this
to me. Thanks to Noam Chomsky also for the example of ‘it is both true and false’.
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3.2 Two problems
3.2.1 DPs in subject positions

The first problem is constituted by DPs in subject position, which are normally assumed
to be interpreted in situ, at least in some cases, given that they are interpretable there.
If this is the case, though, they would not create pointless or logically trivial meanings,
as it is evident from the example below.

(28) a. Everynon student smokes
b. Vz[-student(z) — smoke(x)]

This is of course a consequence of the fact that the meanings of these non-
conservative determiners are not trivial by themselves, but become trivial only under
the particular transformation that the syntax-semantics assumed here leads to. In
other words, if this transformation doesn’t occur, the meanings are perfectly contin-
gent, hence we are back to the situation in which it is not obvious why the determiner
expressions encoding them should be excluded.

3.2.2 Late merge and non-conservativity

Another problematic predictions is made under some particular assumptions that allow
late merge after QR, like in the account for adjunct-extraposition from NP by Fox and
Nissenbaum (1999) or the one of Antecedent Contain Deletion by Fox (2002). In fact,
in theory, we could create a case, like (29), where we first QR the non conservative DP
everynon mouvie and then we late merge the relative clause that is italian.

(29)  Polanski likes everynon movie that is Italian.

(30) a. [rightward QR] TP
DP
D/\NP
TP i | |
/\ everynon movie
DP VP
‘ /\
Polanski
V DP;
likes D NP

everynon  movie
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b. [Late merge] TP
DP

/\
TP Ai D NP

| /\

DP/\VP everynon e cp
—
Pola‘nski V/\DPi that is Italian

Iik‘es D NP

everynon  movie

In fact, if we run the semantic computation on the LF thereby created, the output
turns out to be non-trivial (something that we could paraphrase as: ‘for every thing
that is not an Italian movie, Polanski likes it and it is a movie’)

(31) V|- (movie(z) A italian(x)) — (likes(p, x) A movie(x))]

There are at least two possible responses to these problems and I will outline them
below.

4 Responses

4.1 DPs always move

The first hypothesis is simply stipulating that DPs have to move in all cases (i.e. QR
is obligatory - even if very short). As the reader can immediately see, this entails that
DPs in subject position would not be a problem anymore. As for late merge, one can
adopt the system of Fox (2000)’s, in which the output of every scope shifting operation
must be checked by the semantic component. So the output of QR before late merge
is checked by the semantic component. Building on Fox (2002)’s licensing condition of
late merge if we add to the conditions of scope economy that the output should not
be logically trivial, then the first step in the derivation in (27) above would be blocked
and this could account for this type of potential counterexamples’.

4.2 DPs should always be moveable

The second possibility is that DPs should always be moveable, even if they don’t
move in practice. The intuition behind this is that even if DPs are allowed not to
move in some cases, they should always be ‘moveable’, because there are reasons for

"thanks to Danny Fox(p.c.) for pointing this out to me.
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allowing them to move at least in some cases from every position (i.e. scope ambiguities
resolution, binding pronouns, Antecedent Contained Deletion...). Let’s state this with a
principle along the following lines, (let’s call the relevant syntactic relation: ‘congruence’
relation):

(32)  a. Dban a structure X if it is congruent with X', such that [¥] is logically-
trivial:
b. congruence: X is congruent with 3 iff either (1) or (2):
1.3 is identical to X

2.Y can be derived by X by a single (permissible) application of move-
ment.

As long as the structure in which they are is syntactically ‘congruent’ with another,
the interpretation of which is trivial, then it is excluded. Both subject DPs and late
merge would not be a problem anymore. The former is self evident, the latter also if
one considers that once the relative clause is late merge, the entire DP is in a position
in which it should be moveable again, but this is not the case, because it would lead to
triviality, as the reader can verify.

5 Some potential counterexamples

5.1 Contingent non-conservative determiners

Recall that the prediction of the Chierchia-Fox hypothesis for non-conservative deter-
miners is that they should always lead to triviality. So what we don’t expect is to find
cases of determiners that don’t lead to triviality and that are also non-conservative.
But indeed we do find such cases, consider the relation of larger cardinality, call the
corresponding potential non conservative determiner ‘Korgat’ (I will give them monster
names).

(33) a. [Korgat] = APAQI[|P] > |Q]]
b. [Korgat](A, B) <= |A] > |AN B|

It is straightforward to show that [Korgat] is contingent:

1. ifACB
(a) then (AN B) become simply A hence
(b) |A] > |AN B| becomes |A| > |A| which is always false
2. if AZ B:
(a) then (AN B) is either @ or some non-empty proper subset of A itself.

i. in the first case |A| > |AN B| becomes |A| > 0 which is true, if we assume that
non-emptyness of the domain of quantification is provided independently.
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ii. in the second case |A| > |A N B| becomes always true, given that in this last
case AN B can only be a subset of A.

3. Hence we have cases in which [Korgat] is true and cases in which it is false, this it is
contingent.

Also the identity relation, aka [Minulzur] gives the same problem:

(34) a. [Minulzur] = APAQI[|P] = |Q]]
b.  [Minulzur] (A, B) = |A| = [(AN B)|

As shown below, [Minulzur] is contingent:

1.ifACB
(a) then (AN B) become simply A hence
(b) |A] = |AN B| becomes |A| = |A| which is always true
2. ifA¢ B
(a) then (AN B) is either @ or some non-empty proper subset of A itself.

(b) in both cases |A| = |AN B|, which is false, provided again an independent condition
that prevents emptyness of the domain of quantification.

3. So, also for [Milnuzur] we have contingency
Consider [Zeesnook], which relates two sets with identity directly, or [Sakalthor], which is

the superset relation. As the reader can verify, they both lead to contingent meanings (the
latter for instance is always true, unless A C B, then A D (AN B) becomes A D A).

(35)  a. [Zeesnook] = APAQ[P = Q)]
b. [Zeesnook](A,B) = A= (AN B)
(36) a. [Sakalthor] = APAQ[P D Q)]

b. [Sakalthor](A4,B) = A > (AN B)

Other minor variations, lead to contingency, like [Balkumagan] expressing the the first set
is empty or [Glusterhap] relating the two cardinalities of the arguments to the same number:

(37) a. [Balkumagan] = APAQ[PUQ = Q)]
b. [Balkumagan](4,B) S AU(ANB)=(ANB)
A= (ANB)

(38) a. [Glusterhap] = APAQ[|P| =3A|Q| =3
b.  [Glusterhap](A,B) = |A|=3A|(ANB)| =3

Summing up, there are cases of potential determiners that have non-conservative meanings but
that do not lead to trivial structure (in the sense above).
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6 The response: they do exist!

If we look at the meanings above, it turns out that the truth-conditions of all of them correspond
to the ones of existing determiners. In fact, [korgat], once fed the appropriate argument, is
equivalent to not every: always true, unless A C B.

(39)  [korgat] (A, B) = |A| > |[AN B| =
(AZ B)

Similarly, the other cases either correspond to the meaning of sentences created by every or
not every or some numeral.

(40) [Minulzur] (A, B) = |A] = |(AN B)|
(AC B)

For instance when is [Minulzur] (A, B) true? only when (AN B) = A and this is so when
A C B. The same goes for the others.

(41) [Zeesnook](A,B) 5 A=(ANB) =
ACB

(42) [Sakalthor](A,B) = AD> (ANB) =
(AL B)

(43) a. [Balkumagan] = APAQ[PUQ = Q]
b. [Balkumagan](4,B) =5 AU(ANB)=(ANB)
A=(ANB) =
(A€ B)

As for the case of the identity related to a number, it ends up being identical to the meaning
of the numeral.

(44) [Glusterhap] (A4, B) S |[A| =3 A|(ANB)|=3
(A C B&|A|=3)

The moral is that they should not be excluded after all. In fact, as far as we can tell, these
could be the meaning of every or not every or a numeral determiner, or in other words we
could not distinguish them from the meaning of every and not every and numerals.

(45)  [every] = APAQIP C Q)]

The former do exist, while for the latter we can adopt a story along the lines of Horn (1989) that
would account for his non-existence (see also Katzir and Singh (2008) and footnote 4 above).

Summing up, it seems that the potential counterexamples could be explained away by showing
that they are equivalent to the meaning of existing determiners. To put it differently, we could
say that the Chierchia-Fox hypothesis was not completely correct, in fact it is not the case
that if non-conservative determiners existed, they would always lead to triviality but rather it
should be that if non-conservative determiners existed, they either lead to trivial meanings or to
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contingent meaning that are equivalent to the ones obtained by some conservative determiners®.

6.1 But wait a minute! what if they don’t move?

A remaining issue, though, is with one the two choices above (DPs always move or DPs should
always be moveable). In fact if we decide not to enforce QR always, then in the cases where the
monsters above are in subject position they should ‘reveal their true nature’. That is to say, if
they don’t move they retain their non-conservative meaning, whereas if they do they ‘become’
conservative.

(46) [Minulzur] ([students] ) ([smoke] )

(47) a. |{z:zisa student}| = |{y:yis a smoker}|
b. {x:xis a student} C{y:y is a smoker}

(48) a. the cardinality of the set of students equals the one of the smokers.
b. every student smokes.

The first option is of course excluded if we assume that QR is always obligatory. It seems then
that we would have to assume that DPs always move after all. This would ensure that if non-
conservative determiners existed, they would either lead to trivial meanings or to contingent
one equivalent to ones obtained with conservative determiners.

Summing up: SC indirectly excludes non conservative determiners by a ban on structures
mapped to logically-trivial meanings. It allows for a link between the constraint of ‘conserva-
tivity’ and the syntactic category of determiners, as it is crucially based on the syntax of DP
movement. There are some counterexamples that can be solved if it is assumed that DPs always
move. This route then requires finding some independent justification for triggering movement
of DPs always.

7 Conclusion

In this paper I have developed and explored an account of conservativity based on the copy
theory of movement following suggestions in Chierchia (1995), Fox (1999) and Fox (2002). The
first idea, which I called the Chierchia-Fox hypothesis, is that non-conservative determiners do
not exist because they would always lead to trivial meanings. I have also discussed the problems
posed to such formulations by subject DPs and Late merge and I have proposed to either deal
with them by saying that DPs always move or that DPs should always be moveable. Finally,
I have discussed some potential counterexamples and shows that they can be dealt with if we
choose the first option (QR is obligatory), in fact if they always move they become equivalent
to meanings that are obtained with existent conservative determiners (namely every and not
every). So SC is based on the idea that non-conservative determiners do not exist because
in this syntactic-semantic system they would either always lead to trivial meanings or lead to
contingent meanings that are equivalent to ones obtained by conservative existing determiners.

8Thanks to Rick Nouwen p.c. for suggesting to me this way of looking at the issue here.
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Abstract

Topic of the present paper is the modal approach to conditionals. We will distin-
guish two versions of the modal approach: a weak version which is the one that
has been introduced by Kratzer (Kratzer (1977, 1979, 1981)) and a strong version
that is the way the modal approach is presently used in many approaches to con-
ditionals. In the second part of the paper we will present some arguments against
the strong version of the modal approach. Aim of the paper is to stimulate a more
critical and reflecting application of the modal approach.

1 Introduction

One of the most fundamental principles in the study of syntax and semantics of natural
language is the principle of compositionality (Frege 1892; Partee 1984). This principle
states that the meaning of a sentence directly follows from the meaning of its parts and
the way they are combined. Applied to conditionals sentences, i.e. sentences of the
form If ..., then ..., the principle of compositionality faces a number of very interesting
challenges, concerning the interpretation of tense, aspect and modality (Comrie (1986);
Crouch (1993); Fintel (2005); Iatridou (2000)). These problems have recently attracted
a lot of attention among semanticists (Ippolito (2003, 2006); Kaufmann (2005); Schulz
(2008); Stechow (2005); Stechow and Gronn. (2008)). Nearly all attempts made to an-
swer these challenges build on a very popular interpretation principle for conditionals
known as the modal approach. But people strongly differ in what they actually take
the modal approach to be. This causes confusion in the discussion of the plausibility of
the modal approach. The present paper attempts to clarify the landscape of modal ap-
proaches. In the first part I will argue that mainly two versions of the modal approach
have to be distinguished: a weak version claiming that the if-clause of a conditional
semantically functions as restrictor of one or more quantifiers, and a strong version
claiming that the if-clause is at the level of Logical Form a direct argument of an oblig-
atory quantifier in the consequent clause of the conditional. In the second part of the
paper I will present a number of arguments against the strong version of the modal

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 388 — 404



Troubles at the Semantics/Syntax Interface 389

approach. The main message is that though not impossible, the strong modal approach
is not plausible, because from the perspective of the syntax/semantics interface it pos-
tulates a worst case scenario: (i) it introduces semantically crucial material into the
logical form that is not visible in the surface structure, and (ii) it does not interpret a
substantial part of the material that is visible in the surface structure.

2 Compositionality and logical form

To start with let us first clarify some basic issues about the notion of logical form. The
aim is to provide the fundament for distinguishing two variants of this notion. The
distinction to be made is certainly not new and has probably been part of the reader’s
linguistic background knowledge since her first courses in linguistics. Nevertheless, it
The purpose here is rather to remind us of this distinction and apply it to the case of
the modal approach.

The notion of logical form is closely related to the principle of compositionality.
As said in the introduction, the principle of compositionality states that the meaning
of a complex expression is determined by the meaning of its parts and the way they
are combined. Ideally, a compositional theory of meaning for some (sub-) would thus
consists of a lexicon that annotates every primitive expression of L with its syntactic
information and semantic value, a set of syntactic rules for how to combine simple
expressions to complex expression, and a semantic annotation of these rules that tells
us how the meaning of the simple expression has to be combined to the meaning of the
complex expression. It is widely accepted among semanticists that compositionality
cannot apply to the surface structure (SS) of sentences directly, but rather applies to
an underlying representation. Still, requirements like learnability demand a systematic
correspondence between what is expressed in the SS of a sentence and what can be
assumed to be present at the level of LF. Consequently, the picture that emerges for
the compositional theory looks rather as given in figure 1. Some natural language
expression e is in a systematic, computable way that is described by the grammar of the
language related to an expression e* that is called the Logical Form of the expression
e. This Logical Form is then fed into the compositional semantics of the language,
consisting of a semantically annotated lexicon and grammar for e® expressions. This
compositional semantics produces as meaning of e¢* the meaning we observe for e. We
will call the notion of Logical From that emerges from this picture LF1, in order to
distinguish it from a second notion LF2.

The essential difference between LF1 and LF2 that in case of LF 2 there does not
have to be in a systematic grammatical relation between a natural language expression
and its LF2 e*. e is just an expression in some formal language that is supposed to
clarify the logical structure of the meaning of e. The relation between the two expression
essentially comes down to the following two points: (i) e™ contains the primitive parts
of e (according to some level of primitivity), and (ii) the meaning m,+ assigned to e
identical to the meaning observed for e. This means that, strictly speaking, an LF2
theory does not provide a compositional semantics for e, but only for et. As far as e is
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Syntax Semantics

e syntactically ®semantically
annotated lexicon annotated lexicon

®syntactic rules ®semantic annotations

for syntactic rules

Logical Form,

Figure 1: A compositional theory of meaning

concerned, the theory only gives a general description for how the meaning of e depends
on the meaning of its parts. It is possible that the way the meaning is computed for
e is totally out of question for e given its syntax.

To illustrate the distinction between LF1 and LF2 we can use a well-known example
from the literature. In (1-b) and (1-c) two expressions in different formal languages
(First Order Logic (FOL) and the language of Generalized Quantifiers L(GQ)) are given
that both predict the same overall meaning for the English sentence (1-a) as function
of the meanings of its parts.!

(1) a. All linguists are bad mathematicians.
b. Vaz(Linguist(x) — BadM athematician(z))
c. ALL(Linguist) BadM athematicians

Though there was a time when people took (1-b) to represent the logical of (1-a),
its is certainly not an LF1. The reason is that there is no general and systematic
relation between English expressions of the form (1-a) and the FOL expression (1-b).
Already changing in (1-a) all into some will mean that one has to use a completely
different FOL expression to describe the meaning of the resulting sentence correctly.
Other quantificational expressions like most completely miss a FOL translation. The
expression in (1-c¢) is much more convincing as LF1, in this case a systematic relation
to the form of English sentences exists.

In formal semantics we find both notions of LF applied, giving rise to two different
types of semantic theories: LF1 theories and LF2 theories. Actually, the weaker LF2-
type theories dominates the field. This is not very surprising, because in an LF2
theory semanticists only have to worry about the syntax of e* expressions. These
are normally expressions of some formal language for which a fully specified syntax
is at hand. Of course, there is nothing wrong with a LF2 theory. It is a weaker
type of a theory of meaning because it does semantics without syntax. But it still can

'To simplify matters we assume that the atomic parts of the complex expression (1-a) are Linguist,
BadMathematician and All.
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clarify important points about lexical semantics and functional dependencies within the
meaning of complex expressions. However, one can observe a tendency in compositional
approaches to meaning to take successful LF2 theories as providing a description of
the LF1 of natural language expressions. Though this can be an interesting working
hypothesis it is a hypothesis with a weak foundation. As the example above shows
LF2s are not uniquely defined. So the fact that you found some formula computing
based on the atomic expressions the meaning of the complex does not imply that you
have found a representation of the LF1 of the expression. Therefore, the step from an
LF2 theory to an LF1 theory has to be done with care and should be accompanied with
serious investments into providing a syntactic basis for this step.

In the next section we will argue that such a step from a LF2 theory to an LF1
theory has been taken in case of the modal approach and that in this case the step
misses a sound foundation. We will base this conclusion on semantic arguments.

3 The modal approach

3.1 The original modal approach

The modal approach originated in the work Angelika Kratzer (Kratzer77, Kratzer79,
Kratzer8la, Kratzer81b, Kratzer91b) and was inspired by an article by David Lewis
(Lewis (1975)). Both, Kratzer and Lewis, observe that if-clauses in combination with
quantifiers, i.e. structures like (2-a) and (2-b) below, obtain an interpretation according
to which the antecedent of the conditional restricts the quantifier and the consequence
forms the nucleus of the quantifier. Lewis makes this observation for adverbs of quan-
tification and Kratzer mainly for modal quantifiers. In Fintel and Iatridou (2002) you
find the same point illustrated for individual determiners.

(2)  a  [Quantifier] [if p| [q]
Always if Peter goes to the pub, he comes home drunk.

b. [if p] [Quantifier] [q]
If Peter comes home drunk, probably he went to the pub.

At this point, this is only an observation concerning functional dependencies within the
meaning of complex expressions like (2-a) and (2-b). In a next step they consider the
question of how to derive this meaning compositionally from the construction. How
do quantifier and conditional combine in order to produce this overall meaning? They
observe that neither (3-a) nor (3-b) give the intuitive correct results if one analyses >
as material implication. Thus, analyzing conditionals as material implication will not
do the job.

(3) a. p> (Quantifier q)
b.  Quantifier(p > q)
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Lewis (1975) goes further and argues that there is no way to interpret > in a uniform
manner such that (3-b) produces the correct meaning.? Lewis concludes ”... that the if
of our restrictive if-clauses should not be regarded as a sentential connective. It has no
meaning apart from the adverb it restricts. ... It serves merely to mark an argument-
place in a polyadic construction.” [Lewis 1998, p.14] One might want to complain at
this point: considering only binary truth-functions as meaning for > is too restricted.
But we also have the result of Gibbard showing that any conditional operator p =
satisfying the following three principles reduces to material implication, and for mate-
rial implication we already know that it works neither for (3-a) nor for (3-b) (Gibbard
(1981)).

p= (¢g=r) and (p A q) = r are logically equivalent.

2. p = q implies the corresponding material conditional, that is, p = ¢ is
false whenever p is true and q is false.

3. If p logically implies ¢, then p = ¢ is a logical truth.

The conclusion Kratzer derives is that there is no such thing as a conditional con-
struction: ”The history of the conditional is the story of a syntactic mistake. There is
no two-place if ... then connective in the logical forms of natural language. If-clauses
are devices for restricting the domains of various operators.” [Kratzer (1991)]. Notice
the cross-linguistic nature of this claim. The alternative analysis Kratzer consequently
proposes consists essentially of two claims.

1. An if-clause semantically functions as restrictor of one or more quantifiers.

2. If there is an if-clause, then there is also a quantifier in the main clause. Bare
conditionals contain covert quantifiers.

Notice that the first claim is essentially an LF2-theory claim. It says something
about the semantic function of the if-clause within the sentence, but does not explain
how this function comes about. The second claim is a LF1-type claim: it puts restric-
tions on the LF1 form of conditional sentences: there has to be a quantifier in the LF1
of the main clause. Kratzer is aware of the status of the claims she makes. She openly
admits that at this point the problem of a compositional account for the meaning of
conditional sentences is not yet solved: “If we are serious about the syntax/semantics
interface, our job is not done, however. We still have to show how plausible syntactic
structures can provide the right input for a semantic interpretation component that
derives truth conditions for conditionals in a fully compositional and general way for
all cases where if-clauses restrict operators of any kind.” [Kratzer 2009, ch. 4, p. 12].
In particular, according to her there is no need to take the if-clause to be also on the
level of Logical Form (LF1) an argument of the quantificational operator. Kratzer even
cites argument against such an analysis. As possible alternative, she proposes as LF1

2Though he is not explicit on this point, I take him to mean no interpretation of > as binary
truth-function on p and q.
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Figure 2: The LF1 according to the strong modal approach for English

of conditionals (If ...)(modal ...) and as interpretation principle for conditionals the
following rule.

Conditional modality
For any conversational backgrounds f and ¢
[If a B]59 = [B]7"9, where for all w € W, f*(w) = f(w) U [a] 9.

Before concluding this section on the original form of the modal approach, let me
stress the point that the main argument in favor of the modal approach that has
been given in the discussion is negative: we can’t make things work with a conditional
connective. This does, of course, not necessarily mean that we have to assume the modal
approach instead. There are not many positive arguments for the approach given. In
favor of the first claim we can say that it correctly describes the overall meaning of
conditional sentences with quantifiers. This means that it is a correct LF2 analysis.
For the second claim Kratzer gives essentially one argument: bare conditionals show
the same context dependence as do sentences with overt modals Kratzer (2009, ch. 4,
p. 23).

3.2 Stronger versions of the modal approach

The modal approach has gained an enormous popularity during the last 30 years. This
popularity is well motivated by its elegance, flexibility and simplicity. The approach
also relates well to the extensive body of philosophical literature on conditionals.

In recent applications of the modal approach a number of assumptions have been
added to the two claims of Kratzer’s original proposal. Most importantly, one can
often find interpretations of the modal approach according to which the first claim is
strengthened from an LF2 claim to a claim about the LF1 of conditional sentences. In
other words, it is assumed that the if-clause is at the level of LF1 a direct argument of
a quantifier in the consequent.

This stronger approach is often used as starting point to approach the interpretation
of tense, mood, and aspect in conditionals of different languages. The LF1 of the English
conditional (4) can then be proposed to look like given in figure 2 (see Ippolito (2003,
2006) and for a very similar line of approach Stechow (2005); Stechow and Gronn.
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(2008)). In this case it is assumed that the modal WOLL in English conditionals
realizes the quantifier that according to the modal approach takes the ifclause as
argument. This is combined with a standard analysis of the modal, according to which
it does not only quantify over possible worlds, but also binds the evaluation time of its
arguments. The tense- (and aspect-) morphology marked on the modal is interpreted
on top of the modal and determines the evaluation time of the modal. This approach
works very well for the VP governed by the modal expression would, because the latter
does not contain any inflectional material on its own. But the verb of the antecedent is
fully inflected. The general strategy adopted to deal with this problems is to claim that
the markings are semantically void (sequence of tense, agreement). Another problem
is that because the theory inserts the antecedent directly as argument of the modal,
there is no semantic function left for if and then. In consequence, they are also claimed
to be semantically void.

(4) If Hanna asked Simon nicely, he would help her.

The list below summarizes the main claims of the strong interpretation of the modal
approach. The order follows roughly the motivational links between the different claims.
Thus, a claim A that motivated the introduction of a claim B will show up higher in
the order than the claim B. This also has the effect that the claims lower in the order
are those that are more specific or stronger.

1. Woll in the main clause of English conditionals is the obligatory modal
quantifier that according to the weak modal approach is restricted by
the if-clause of the conditional.

Bare conditionals are implicitly modalized.

The LF1 of conditionals is: MODAL[g( f(if-clause I P))]|[main-clause V P],
where ¢ describes the contextually given ordering source and f the
contextually given modal base.

Woll binds the temporal and modal perspective of the if-clause.

5.  The (tense) morphology in the if-clause is semantically void (sequence-
of-tense, agreement).

6. If (and then) in conditionals is semantically void.

It has to be stressed that not all applications made of the modal approach clearly
fall in one the the two groups of modal approaches distinguished here, weak modal
approach (claim 1 of Kratzer) or strong modal approach (claim 1 to 6 in the list above).
There are also intermediate approaches that embrace some of the claims of the strong
modal approach, but not all of them (see, for instance, Alonso-Ovalle (2009)). F or the
discussion at hand this is of no relevance.
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4 Evaluating the modal approach

The present section presents some arguments against the strong modal approach. Most
of the arguments are not new. It is also not the aim of this section to completely refute
the modal approach. The goal is rather to argue that the strong modal approach is
not plausible, because it involves very costly assumptions about the syntax/semantics
interface. These costs do not show at first sight, because the strong modal approach is
normally only applied to one particular language (English), and within this language
one particular subclass of conditionals (subjunctive conditionals). Therefore the main
strategy in the argumentation below will be to take a more general perspective and show
that then the assumptions made by the strong modal approach are not convincing. In
the following we will address each of the claims of the strong modal approach (see the
list given in section 3.2) separately, starting at the bottom of the list.

4.1 Claim 6: If (and then) in conditionals is semantically void.

The sixth claim of the strong modal approach is that the expressions if and then in
English conditionals are semantically void. It is an assumption easily made given claim
3, because if one assumes that the if-clause is a direct argument of the modal on the level
of LF1, then one wants to have there just the proposition denoted by the antecedent.
There is nothing left for if to do.

Of course, this is not the first time an element of the surface structure is claimed to
have no semantic function. The problem for the specific case at hand is that the claim
extends to lack to syntactic function as well.? This idea is not convincing for it had to
translate to a large group of languages that all use similar elements in the construction
of their conditionals. Furthermore, If is a stable element of English conditionals since
hundred of years. Why should a construction with a completely superfluous element
be so stable across time and across languages? With regard to the second possibility,
I’'m not aware of any approach where if has no semantic, but does have a syntactic
function.

Another problem with such a position is that it makes it very hard to explain why in
English there is a whole class of sentences with apparently the same syntactic structure
(adverbial clauses) only varying with respect to the element in the position of if but
with clearly different meaning (see the examples in (5)).

(5) If Mary has left the building, we are in great danger.
Because Mary has left the building, we are in great danger.
When Mary has left the building, we are in great danger.
Though Mary has left the building, we are in great danger.

pe oo

3If one assumes that if nevertheless has a syntactic function, one could propose that it marks the
presents of covert semantic material at a different position in the tree. For instance, one could propose
that if marks the presence of a modal operator higher up in the tree, though I do not have any references
for this position.
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Of course, one could propose that If is the element that is semantically void, while
the other elements still make a semantic contribution. But that would probably mean
that one would have to propose a completely different semantics for these otherwise
completely identical constructions. Thus, we conclude that claim 6 should not be part
of a semantic theory of conditional sentences.

4.2 Claim 5: The (tense) morphology in the if-clause is semantically
void

Lets turn to the fifth claim in the list, stating that the tense morphology in the if-
clause is semantically void. The motivation for claim 5 is similar to that of claim 6.
The inflectional markers on the modal in the consequent is taken to be interpreted on
top of the modal. The modal is assumed, in turn, to pass by claim 4 this information
(i.e. the evaluation time) to its arguments. That leaves basically nothing for the
morphological material (tense) on the verb in the antecedent to do. This makes it very
natural to assume that the antecedent just copies the markings from the main verb
(sequence of tense, agreement).

The claim is in Ippolito (2003, 2006); Stechow and Gronn. (2008) made for English
subjunctive conditionals. In this case it looks very convenient, because the inflectional
markings on the verb in antecedent and consequent are arguably both Past Tense mark-
ers and the Past Tense morphology appears to have no effect (at least temporally). But
notice that SOT is normally used to explain the existence of an additional reading that
ignores the embedded Past Tense morphology. In the case of subjunctive condition-
als there is no 'normal’ reading that does interpret the Past Tense in the antecedent.
Furthermore, there are (i) languages with normal functioning tense in antecedent and
consequent of subjunctive conditionals, and (ii) languages marking their subjunctive or
counterfactual conditional using a ‘non-functional’ past tense only in the antecedent.
A theory that adopts claim 5 would not extend to these languages. For English, the
problem is that the approach does not extend to indicative conditionals. In the an-
tecedent of indicative conditionals the tense morphology cannot always be vacuous due
to SOT, for one thing, because the main tense does not have to be past (see (6-a)), and
secondly, even in case the tense of the main clause is Simple Past, the antecedent does
not have to be marked for the Past Tense as well (see (6-b)). In fact, the tense in the
antecedent of indicative conditionals appears to function pretty normal: it just local-
izes the eventuality described by the antecedent in the expected way relative to some
temporal anchor point.* So, any compositional account of the semantics of indicative
conditionals has to allow for tense in the antecedent to be functional.

4A well-known particularity of the temporal interpretation of the antecedent of English conditionals
is that the Present Tense freely allows for future interpretations relative to the utterance time. In
contrast, future reference for the Simple Present of simple sentences is very restricted. Kaufmann
(2005) and Schulz (2008) propose that the Simple Present in English in general allows for future
reference, but that in normal sentences this possibility cannot be realized for conceptual reasons. If
one adopts such an approach one can even claim that the tense in if-clauses is interpreted exactly as
in plain sentences.
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(6) a. If Peter found your letter, he will kill the postman.
b. If Peter comes out smiling, the interview went well.

The reaction of approaches that embrace claim 5 probably will be that they really only
want it to apply to subjunctive conditionals and that indicative conditionals just func-
tion differently. First, one has to say that the semantics of indicative and subjunctive
conditionals is not that different. Examples like the classical Kennedy example from
Adams do not prove that there is a fundamental difference between both types of con-
ditionals. It is easy to find similar pairs of subjunctive and indicative conditionals that
do not differ substantially in meaning, see (7).

(7) a. If yesterday there was a lot of rain up in the mountains, we will have a flood
down here by tomorrow.
b. If yesterday there had been a lot of rain up in the mountains, we would
have had a flood down here by tomorrow.

A difference between indicative and subjunctive conditionals that would help an claim
5 approach does not have to be that fundamental, but it has to allow tense a normal
interpretation in the if-clause of indicative clauses, while it completely excludes the
same possibility for subjunctive conditionals. The question is how realistic such an
approach is.

To summarize, claim 5 cannot hold for conditionals in general: SOT or agreement
cannot in general explain away the morphological material on the verb in if-clauses.
Any account of the meaning of English conditionals has to allow for interpretation of
this material at least in indicative conditionals. Secondly, an SOT account for tense
in subjunctive conditionals has to explain why an interpretation of the morphological
material is completely impossible.

4.3 Claim 4: Woll binds the temporal and modal perspective of the
if~clause.

The idea that modals like WOLL bind not only the modal parameter but also the eval-
uation time of their arguments has a long history in formal semantics. This assumption
(that intensional operators bind the evaluation time of eventualities in their scope) has
been proposed already by Montaque and has been argued for at many occasions since
then (see Abusch (1997); Condoravdi (2002)). These approaches agree that in order to
get the temporal references right on has to assume the presence of a non-past operator
(NPO) on top of the VP meaning in scope of the modal. This operator introduces the
possibility for the eventuality described by the VP to take place at or in the future of
the evaluation time of the modal.’

An additional complication for the case of conditionals is that now also the temporal

This operation has been analyzed to be part of the semantic contribution of the modal (see Condo-
ravdi (2002)) or to be an independent (tense-) operation at the level of Logical Form (Stechow (2005)).
For arguments against an analysis as tense see Condoravdi (2002).
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interpretation of the antecedent has to be fixed relative to the evaluation time of the
modal. If one assumes with claim 3 of the strong modal approach that the antecedent
is an LF1l-argument of the modal, then claim 4 follows: Woll binds the temporal
and modal perspective of the if-clause. At this point one has to decide on how to
interpret the tenses in the antecedent relative to the evaluation time of the modal. In
approaches like Ippolito (2003, 2006); Stechow and Gronn. (2008) that embrace claim 5
for subjunctive conditionals, the authors assume an additional non-past operator on top
of the semantically tense-less antecedent clause. For a sentence like (4) we obtain then
the schematic meaning described in (8-a), and paraphrased in (8-b) (we additionally
assume that the tense marked on the modal refers to the utterance time).

(4)  If Hanna asked Simon nicely, he would help her.

(8) a V' [w € Simy,(Aw'w' € MBpy, ) A3t > to [if — clause](w')(t")) —
" > to [V P main — clause](w')(t")]

b.  For all worlds that are (i) in the relevant modal base evaluated at the ut-
terance time to in the evaluation world, (ii) make the antecedent true at
some time at or in the future of ty, and (ii) are mazximally similar to the
evaluation world holds that they also make the main clause VP true at some
time in the future of tg.

Given that at least in English indicative conditionals the tense marked in the if-clause
appears to be interpreted in situ, we have to allow for this possibility in our semantic
theory. According to claim 4 the tense in the antecedent should get a relative inter-
pretation, relative to the evaluation time of the modal. Such an analysis would predict
the following observations:

1. The tense marked on the modal is interpreted absolutely (relative to the
utterance time).

2. The tense in the antecedent is interpreted relative to the evaluation time
of the modal.

3. The temporal location of the eventuality denoted by the VP of the con-
sequent is located relative to the evaluation time of the modal (at or in
its future) but independent from the temporal location of the eventuality
denoted by the VP of the antecedent.

Some support for the prediction described in 2 seems to come from observations
concerning the interpretation of the Simple Present in the antecedent of conditionals
(see footnote 4). But certainly prediction 3 and arguably also prediction 1 are prob-
lematic. Contra to what is predicted by a strong modal approach, we observe that
the interpretation of tense marked in the consequent of English indicative conditionals
depends on the temporal location of the eventuality described in the antecedent. Lets
have a look, for instance, at example ((9-a)). This sentence has a reading according
to which the interview mentioned takes place before John leaves smiling, but still in
the future of the utterance time. Thus, apparently, the Simple Past in the consequent



Troubles at the Semantics/Syntax Interface 399

is not anchored in the utterance time, but in the time denoted by the tense of the
antecedent: the time of John’s leaving.

(9) a. If John comes out smiling, the interview went well.

The observation extends to the Simple Present. In its generic reading, example ((10-a))
cannot have an interpretation according to which the rising of the temperature takes
place before the bending of the strip. One might argue that the alternative reading is
excluded by world knowledge. But this reading is admissible if we express the same
conditional relation as fact about the past ((10-b)).

(10) a. If the strip bends, the temperature rises.
b. If the strip bent, the temperature rose.

So far, we have only discussed examples without modal verb in the consequent. But the
observation can be made for explicitly modalized conditionals as well. This is somewhat
less easy to observe, because, as discussed in more details below, the shift of the anchor
to the denotation time in the antecedent is not obligatory. It is only obligatory given a
particular reading of the conditional, or to use the terminology of Kratzer (1979, 1981),
given the choice of the modal base. Consider, for instance, the conditionals in (5),
reading the dependency between antecedent and consequent as causal dependence (he
passed the examen because he practiced the night before). With this reading variant
((11-a)), without perfect, is marked and ((11-b)) should be used. The use of the perfect
is necessary because the anchor for the temporal interpretation of the modal phrase is
shifted to the future denotation time of the Simple Present in the antecedent.

(11) a. If tomorrow he passes the examen, he will practice all night.
b. If tomorrow he passes the examen, he will have practiced all night.

The same optional shift of the anchor can be observed with subjunctive conditionals.”
Translating the indicative example ((9-a)) into the subjunctive, the perfect-free variant
((12-a)) is out and ((12-b)) has to be used. Again, the fact that you have to use the
perfect shows that the evaluation time of the modal is shifted to the future denotation
time of the Simple Present in the antecedent. The perfect is necessary to access a time
in the future of the utterance time and in the past of the denotation time of the tense
in the antecedent.

(12)  a. 7?7If John came out smiling, the interview would go well.
b. If John came out smiling, the interview would have gone well.

We conclude that claim 4 results in the wrong scopal dependencies for the interpretation

5Notice that this is not a sequence of tense phenomenon. The Simple Past in the consequent is not
semantically void, but still expresses pastness.
"To my knowledge this has not been observed before.
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of tenses in conditionals.

4.4 Claim 3: The LF1 of conditionals

The next claim we will address is the assumption that the logical form (LF2) of con-
ditionals as proposed by the weak modal approach is an LF1, in particular, that the
if-clause is on the level of Logical Form an argument of the obligatory modal in the
consequent clause of the conditional. Semantically, this claim is not easily criticized, for
the distinction between LF2 and LF1 is mainly one concerning form and not meaning.
Therefore, arguments against this position are most easily found in syntax rather than
semantics.

However, this paper is not concerned with syntactic, but with semantic argumenta-
tion. Potential semantic arguments against claim 3 have to concern semantic depen-
dencies between the involved operators. In fact, Angelika Kratzer herself argues against
the assumption that the modal approach concerns an LF 1 representation and presents
an argument concerning modal dependencies. Her argument is based on the observa-
tion is that one and the same antecedent can serve to restrict a number of independent
modal expressions in independent sentences (four subsequent modals in example (13)).
This kind of data, concerning modal subordination, rather points to an analysis that
takes the if-clause of conditionals to modify global parameters of interpretation that
can freely be accessed from modals in discourse.

(13)  If a wolf entered the house, he must have eaten grandma, since she was bedrid-
den. He might have eaten the girl with the red cap, too. In fact, thats rather
likely. The poor little thing wouldnt have been able to defend herself. (Kratzer,
ch. 4, p. 13)

Another argument following the same line can be found in Fintel and Iatridou (2002).
This paper discusses the application of the modal approach in case the if- clause appears
in the context of nominal quantifiers. Against an analysis that takes the if-clause to
be an argument of the quantifier they mention the observation that the existential
presupposition that nominal quantifiers often carry does not extend to the if-clause
(see (14), cited from Fintel and Iatridou (2002)).

(14)  a. Many /A few of the students will succeed if they work hard.
b. Many/A few of the students who work hard will succeed.

The semantic argument added by the present paper is the observation from subsec-
tion 4.3 against claim 4. Claim 4 is a consequence of claim 3: if you assume that
the antecedent is a syntactic argument of the modal then the independently motivated
assumption that modals (as intensional operators) bind the evaluation time in their
scope leads to the acceptance of claim 4. Hence, the scoping problems concerning the
interpretation of tense that we have discussed in subsection 4.3 attack claim 3 together
with claim 4.
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4.5 Claim 2: Bare conditionals are implicitly modalized.

Claim 2 is the only LF 1-theory claim made by Angelika Kratzer herself. To account
for conditional sentences that contain no quantificational elements she proposes that in
these cases the quantifier is covert. Furthermore, she suggests that the question which
types of bare conditionals a particular language distinguishes depends on the inventory
of covert operators of that language. For instance, English has according to Kratzer
(2009) covert generic and epistemic universal quantifiers that result in two types of
bare conditionals. The situation might be different in other languages.

How convincing this claim is depends a lot on the kind of independent evidence that
can be brought forward for the existence of covert modals in a particular language. A
covert modal that only exists in the context of bare conditionals would not be very
convincing. It has often (and independently from the issue of conditionals) been ar-
gued that English has covert generic operators, but the claim about covert epistemic
operators is much less supported.

Cross-linguistically, it is conspicuous that there appears to be no substantial varia-
tion in the meaning of bare conditionals. I am not aware of any language that has a
covert possibility modal in conditional or any covert operator with a quantificational
force different from the universal force.® Also the type of modal base that has to be
assumed as underlying the bare conditional reading appears to be considerably fixed
to circumstantial /metaphysical or epistemic readings and generic readings. There has
to be some cross-linguistic explanation for these restrictions. Without such an expla-
nation, it appears much more convincing to look for an approach that does without
covert elements that are in principle extremely flexible in their potential meaning.

Furthermore, one has to be careful with the type of covert element that is postulated
here. In the spectrum of claims made about the existence of covert elements that have
been proposed claim 2 is particularly strong. The difference with more standard covert
elements like (negative) concord, pro-drop or e-pronouns is that claim 2 concerns a
covert element that leaves no surface traces at all. It is not copying some meaning
that is already expressed at some other place (as in the case of e-pronouns) or spelled
out at some distance as is often claimed for inflection markers like tense and mood on
verbs. There is simply nothing. This type of covert material puts rather heavy loads
on the shoulders of the language learner or interpreter that has to detect them in the
right places. Particularly simple sentences are problematic in this respect. Given that
modal base and ordering source are supposed to be provided by the context, any bare
sentence could in principle contain one or more covert modals of the relevant kind.

Given these conceptual problems a recourse to the kind of overt elements proposed
by claim 2 should be a last resort, in case nothing else goes. But this means that we
first should seriously try to do without claim 2.

8Tt has been argued that generic operators are not truly universal, because they allow for exceptions.
This might weaken my point here.
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4.6 Claim 1: Woll as the modal of the modal approach.

Claim 1 is the weakest of all the claim in the list we have discussed. It is further-
more completely independent from the other claims. An example for an approach that
embraces claim 1 but is at least neutral with respect to al other claims might be Alonso-
Ovalle (2009). In particular, he does not assume that the antecedent is at the level of
Logical Form an argument of the modal WOLL (claim 3) and he does assign as seman-
tic function to If (claim 6). There is nothing substantial that I can put forward against
this claim. The only problem I see is that by assuming claim 1 while dropping claim
2 gives an inhomogeneous semantics for conditionals. If we have to do without modals
for bare conditionals, it looks much stronger if the semantics of bare conditionals would
also apply to conditionals involving over quantificational elements.

In sum, we will not refute claim 1 in principle, but just note that dropping claim 1
together with the claims 2 to 6 will result in a more homogenous semantic theory.

5 Conclusions

What we hoped to achieve with the discussion in section 4 is not so much a refutation
of the strong modal approach. Rather, the conclusion should be that this approach
is not very plausible, because from the perspective of the syntax/semantics it assumes
a worst case scenario for the semantics of conditionals: (i) it introduces material that
is crucial for the semantics of conditionals (the modal) that is sometimes not visible
at all in the surface structure, and (ii) it does not interpret a substantial part of the
material (if and then) that is visible in the surface structure. Furthermore, as argued
in section 4.4, the Logical Form of conditionals assumed by the strong approach leads
to a number of problems concerning the scoping of semantic operators. There might
be repair strategies for these problems, but they still have to be worked out.

This together should provide sufficient reason to motivate a general shift in attention
towards alternatives to the strong modal approach. If the present paper has convinced
the reader of this central point, then the paper has achieved all it was meant to do.
Hopefully, we will see in the future more work done in this direction and generally a
more critical stance towards the strong modal approach.

For many reasons experience is good in research; experience makes you a better
researcher. But there is also a draw back: the more experienced you are, the more you
tend to stick to the tools that have proven themselves in the past and the more difficult
it becomes to approach something with a clean conscious. This does not only apply to
a single individual, but also to a group of scientists as a whole. I think that’s what we
need in the case of conditionals: a fresh look on the data, free from an European bias.
Maybe, then we can find a solution to the problems discussed in the present paper.
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Abstract

Musan (1995) observed that the temporal interpretation of a non-presuppositional
noun phrase is obligatorily dependent on that of the main predicate. To account
for this generalization, this paper proposes that the temporal interpretation of a
non-presuppositional noun phrase is determined by virtue of being in the scope of
an operator. Upon an investigation of the interpretation of non-presuppositional
noun phrases in the plural form, the paper argues under this scope approach that
the numeral part of a non-presuppositional noun phrase splits from the rest of the
noun phrase and undergoes LF raising.

1 Introduction

Musan (1995) observed that the temporal interpretation of a non-presuppositional noun
phrase is obligatorily dependent on that of the main predicate. In order to account for
this generalization, this paper advocates a “scope” theory, that is, it proposes that
the temporal interpretation of a non-presuppositional noun phrase is determined by
virtue of being in the scope of an operator that simultaneously determines the temporal
interpretation of the main predicate. The paper observes that Musan’s generalization
gives rise to “distributed” temporally dependent interpretations of non-presuppositional
noun phrases in the plural form and argues that this fact suggests under the scope
theory that the numeral part of a non-presuppositional noun phrase be separated from
the rest of the noun phrase and raised at LF. We also consider alternative theories to
the scope theory and see that they are problematic on independent grounds. Finally, a
novel approach to existential sentences (i.e., sentences that make an existential claim)
is briefly introduced that exploits Lebesgue integration.

2 Musan’s Generalization

Since Eng¢’s (1981, 1986) work, it has been known that the evaluation time of a noun
phrase in a sentence may be different from the evaluation time of the sentence’s main
predicate. For instance, if the noun fugitive and the main predicate be in jail in Eng’s
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example (1) were evaluated with respect to the same time, the sentence would be
claiming that some individuals are simultaneously fugitives and in jail, a contradiction.

(1) Every fugitive is now in jail.

Instead, (1) should be understood as ‘every individual who was a fugitive is now in
jail.” The noun fugitive can thus be evaluated with respect to some past time, even
though the main predicate is evaluated with respect to the present time.

Following Eng’s work, Musan (1995) made an interesting generalization that such
temporally independent readings are available only for presuppositional noun phrases,
which in turn means the following;:

(2) The temporal interpretation of a non-presuppositional noun phrase is always
dependent on that of the main predicate.

The relevant concept of (non-)presuppositionality is due to Dieasing (1992). Noun
phrases with a “strong” determiner (e.g. every rabbit, most rabbits, etc.) and partitive
noun phrases (e.g. some of the rabbits, etc.) are presuppositional. On the other hand,
noun phrases with a “weak” determiner (e.g. some rabbits, etc.) are ambiguous as
to their presuppositionality, but their syntactic position or stress pattern may help
disambiguate it in some cases. For instance, in Musan’s German data (3), the subject
noun phrase in (3a) is presuppositional because the determiner, rather than the head
noun, is stressed and it in effect means ‘some of the professors’, while the subject noun
phrase in (3b) is non-presuppositional because the head noun is stressed.

(3) a. EINIGE Professoren waren in den sechziger Jahren gliicklich.
some professors were in the sixties happy
‘Séme professors were happy in the sixties.’
b. Einige PROFESSOREN waren in den sechziger Jahren gliicklich.
some professors were in the sixties happy
‘Sm professors were happy in the sixties.’

Musan observes that while (3a) may be talking about current professors who were
not necessarily professors in the sixties, (3b) only asserts the existence of people who
were simultaneously professors and happy in the sixties. One can then see that Musan’s
generalization holds here, as a temporally dependent interpretation of the subject noun
phrase is forced in (3b), but not in (3a).

3 Sketching the Scope Theory

In this paper, I would like to put presuppositional noun phrases aside and focus on
the fact that non-presuppositional noun phrases always receive temporally dependent
readings. As an account for this obligatory temporal dependence, this paper advocates
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what I call the scope theory, and this is sketched in the present section.

Unless we adopt Musan’s (1995) stage semantics approach (see Subsection 6.1), it is
safe to assume that predicates such as nouns and verbs are interpreted with respect to
an evaluation time interval for their temporal interpretation. The scope theory claims
that the value of the evaluation time interval of a non-presuppositional noun phrase is
determined by an operator that has the non-presuppositional noun phrase in its scope.
If this operator simultaneously gives the evaluation time interval of the main predicate,
a temporally dependent interpretation of the non-presuppositional noun phrase will
automatically follow.

For illustration, let us consider the following sentence:
(4)  Mary kissed a 20-year-old.

When (4) is uttered without an appropriate context so that 20-year-old is non-
presuppositional, it claims the existence of an individual who got kissed by Mary when
he or she was age 20, as predicted by Musan’s generalization. Let us assume that the
the evaluation time interval of predicates is their first argument:

(5)  a. [20-year-old] = AI € Dj. Az € D,. 20-yr-old(I)(x)
b. [kiss] = Al € Di. Az € De. Ay € De.Kiss(I)(x)(y)

Assuming that time interval arguments are projected as variables in syntax (cf. Percus,
2000), the relevant operator can be taken to be a A abstraction that simultaneously
binds the evaluation time interval of the non-presuppositional noun phrase and that
of the main verb. If we assume a generalized-quantifier meaning for a as in (6a), the
non-presuppositional noun phrase in the object position needs QR’ing, but only below
the temporal A abstraction for the desired binding. We thus obtain the LF in (6b),
whose denotation is computed to be what is given in (6¢):

6) a. [a] =Af €Dty Ag € Dieyy. 3o € De [f(z) A g()]

b.

M e Dy

a Axr € Dg

20-year-old [T Mary

kiss 1
c. Al € Dj.3x € De [20-yr-old(I)(x) A kiss(I)(x)(Mary)]

By existentially closing the open time interval variable in (6¢), we expect to obtain the
truth conditions for the observed temporally dependent reading.
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In order to ensure temporal dependence, however, we need to clarify the exact in-
terpretation of the predicates 20-yr-old and kiss. Suppose the following interpretations:

(7)  a. 20-yr-old(I)(x) is true iff x is of age 20 in some subinterval of I.
b. kiss(I)(x)(y) is true iff there is an event of y’s kissing = and its running time
interval is a subinterval of I.

With these, (6¢) actually does not guarantee temporal dependence even though the two
predicates are saturated with one and the same time interval. To see this, one need
only consider models like the following:

(8)

A age 20

In (8), a big time interval I contains the running time interval of the kissing and the
one-year period during which the kissee was 20, but they do not overlap. Mary thus
kissed Ann before Ann turned 20 here. In order to guarantee temporal dependence, we
should therefore accept either or both of (9a) and (9b):!

(9) a. 20-yr-old(I)(x) is true iff z is of age 20 throughout I.
b. Kiss(I)(x)(y) is true iff I is exactly the running time interval of an event of
y’s kissing x.

4 A Scope Puzzle about Plural Noun Phrases

Having sketched the scope theory, we now examine the temporal interpretation of non-
presuppositional noun phrases in the plural form and see that the scope theory seems
to run into a scope paradox.

Consider (10):
(10) In the last five years, Mary kissed three 20-year-olds.

When (10) is uttered out of the blue and the plural object noun phrase three 20-year-olds
is thus interpreted non-presuppositionally, it claims that Mary kissed three people and

'For example, if we accept (9a), 20-yr-old(I)(Ann) means that Ann is age 20 throughout I. Therefore,
in this case, even if we do not accept (9b) and only adopt (7b) for the interpretation of kiss, kissing
must have taken place while Ann was 20, as illustrated by the following model:

(i)

| I |

kissing Ann

Ann age 20
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each of them was age 20 when Mary kissed him/her. Thus, three 20-year-olds receives
a temporally dependent reading, as predicted by Musan’s generalization. Interestingly,
however, it is required neither that these three have been simultaneously age 20 nor
that they have simultaneously gotten kissed by Mary (cf. Szabd, 2006). For instance, if
uttered at the end of the year 2008, (10) can truthfully describe the scenario depicted
by following model:

(11)

’ last five years (2004-2008) ‘

I,: kiss Ann Io: kiss Bill | I3: kiss Chris |

] Ann age 20 ‘ ] Bill age 20 ‘ ] Chris age 20 ‘

The question is whether this reading can be predicted by the the scope theory, which
would assign the following LF to (10):

(12)

A € Dy

three
20-year-olds [

kiss I

In what follows, I consider two conceivable attempts at interpreting this LF and argue
that neither can yield the desired truth conditions. This leads to a conclusion that (12)
is not the correct LF for (10).

4.1 Attempt I: Simple Pluralization of the Individual Argument

The first attempt is to utilize Link’s (1983) * operator to pluralize the individual
arguments of 20-year-old and kiss. This gives us the following denotation for LF (12):2

(13) X €D;.3X € D,
[|X| =3 A [#¥Ax € De.20-yr-old(I)(z)](X) A [*Ax € D.kiss(I)(x)(Mary)](X)]

2|X| means the number of the atomic individuals constituting the plural individual X. Assuming
that the unstarred predicates 20-yr-old and kiss are true only of atomic individuals, (13) can be rewritten
without the * operator as in the following, where C, is the partial order relation on a lattice of entities
of type o.

(1) M € D;.3X € D [|X| =3 AVz € D¢ [z is atomic A z T, X — 20-yr-old(])(z)]
AVz € D [z is atomic A x Ee X — kiss(I)(z)(Mary)]]
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By existential closure of the time interval variable, we obtain truth conditions that
claim the existence of a single time interval. The reader may recall now that we should
accept either (9a) or (9b). If we accept (9a), in order for sentence (10) to be true, there
will have to be a single time interval in which all the three people were simultaneously
age 20. On the other hand, if we accept (9b), it will be required that the three people
have simultaneously gotten kissed by Mary. Thus, either way, we end up with too
strong truth conditions for (10).

4.2 Attempt II: Cumulative Relation Formation

The second attempt utilizes the double * operator (Krifka, 1986, Sternefeld, 1998) to
form a cumulative relation between individuals and time intervals. This gives us the
following denotation for LF (12):3

(14) A €D;.3X € Do [|X| = 3 A [#4Az € De. \J € Dy. 20-yr-old(.J) (z)](X)(I) A
[:Az € De. \J € Dy. Kiss(J) (z)(Mary)](X)(I)]]

Applying existential closure to (14), we obtain truth conditions that claim the existence
of a plurality of time intervals and a plurality of individuals. Note now that the obtained
truth conditions are satisfied under the following model, as I = Jj L Js L J3 exemplifies
the existentially quantified variable for a plurality of time intervals.*

(15)

’ the last five years (2004-2008) ‘

Ji: kiss Bill ] Jo: kiss Chris \ ] J3: kiss Ann \

’ Ann age 20 ‘ ’ Bill age 20 ‘ ’ Chris age 20 ‘

In this scenario, none of the three kissees was age 20 when he/she was kissed by Mary,
hence no temporal dependence. The obtained truth conditions are therefore too weak
to capture the correct meaning of (10).

4.3 What Goes Wrong

The truth conditions that correctly capture the meaning of (10) should look like (16),
or equivalently, (17):

(16) dX € D¢ [| X| = 3 A [#*\x € De. 3T € D; [20-yr-old(I)(x) Akiss(I)(z)(Mary)]](X)]

3For a possibly more accessible representation, one can rewrite (14) without the double * operator.
For example, [**Az € De. AJ € Dj. 20-yr-old(J)(z)](X)(I) is equivalent to the following.

(1) Vz € De [z is atomic Az Cc X — 3J € D; [J C; I A 20-yr-old(J)(x)]]
AVJ € D;[J is atomic A J C; I — Jz € De [z Ce X A 20-yr-old(J)(z)]]

41, represents the join operation on a lattice of entities of type o.
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(17)  3J eDi3X € D,
[|X| =3 A [x*Az € De. AI € Dj. 20-yr-old(I)(x) A kiss(I)(z)(Mary)](X)(J)]

Thus, while 20-year-olds must be in the scope of the binder of its time interval argu-
ment for the temporally dependent reading, three ought to be interpreted above this
binder, after 20-year-olds and Kiss are combined and then some pluralization operation
is applied. This is why no attempt at interpreting LF (12) seems to pan out. It then
appears that the scope theory runs into a scope paradox here, because given the fact
that three and 20-year-olds make a syntactic constituent, it looks as if this noun phrase
should be in two distinct positions, below and above the binder of the time interval
variables.

5 Proposal

In order to solve the puzzle illuminated above, I propose that the correct LF is obtained
by separating the numeral part off from the rest of the non-presuppositional noun phrase
and moving it to right above the binder of the time interval variables. Just like a usual
QR operation, this LF movement creates a A abstraction over individuals. The correct
LF for (10) thus looks as follows:

(18)

three

Ax € D

M € Dy

T A’ € Dg

20-year-olds [ Mary

kiss I

Since the denotations of the head noun and the main predicate must be combined by
set intersection, I posit the following new rule of semantic composition:

(19)  New Rule of semantic composition
Let « and 3 be sisters such that [«] is of type e and [3] is of type (e, t). Then,

l& 3] = € Dieyy- 18] (Ta) A p(la])

The following, which is a partial LF of (18), shows how the new rule works:
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(20) 20-yr-old(I)(x) A kiss(I)(x)(Mary)
(by Functional Application)

Ap € Dyeyy- 20-yr-old(I)(x) A p(x) Az" € De.kiss(I)(z")(Mary)
(by New Rule)

x Az € De. 20-yr-old(I)(z")
(by F.A))

A’ € Dj. A\’ € De. 20-yr-old(I")(x") 1
20-year-olds

Thus, as the denotation of the sister of the numeral three, we obtain the following
relation R holding between an individual and a time interval:

(21) R = Az € D,. Al € D;. 20-yr-old(I)(z) A kiss(I)(x)(Mary)

R is then “pluralized” with the double * operator, and the numeral three specifies
the number of the atomic individuals in the plurality of individuals denoted by the
pluralized individual variable to be 3.° By existential closure, the following truth
conditions can finally be obtained, which is exactly what we had in (17).

(22)  3Je€D;3IX € D [|X| =3 A#+xR(X)(J)]

6 Alternative Lexical Theories and their Problems

The scope theory derives the temporally dependent reading from the syntactic con-
figuration of scope. By contrast, one might alternatively argue that the temporal
dependence is due to the lexical semantics of the numeral determiner. Let us call this
the “lexical” approach. As we have seen above, under the scope theory, an LF split of
the numeral part off non-presuppositional noun phrases seems to be required to solve
an apparent scope paradox. If the lexical approach is actually on the right track and
the scope theory is wrong, however, there can be no “scope” paradox to begin with,
and straightforwards LF without fancy LF movement like (23) should suffice. This
section therefore considers two conceivable implementations of the lexical approach. It
is argued that these theories are untenable for independent reasons.

5Tt is merely a simple exercise to spell out an appropriate lexical entry for three to go with LF (18).
I omit doing this, since we end up having a special operator called CUM between the numeral and the
A abstraction below it that is actually responsible for the pluralization job as discussed shortly.
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(23)

three  20-year-olds

Mary

kiss t1

6.1 Musan’s Stage-Semantics Approach and Bi-clausal Sentences

The first theory under the lexical approach that we consider is Musan’s (1995) stage-
semantics approach. Musan has actually considered the scope approach and rejected
it for reasons that I cannot discuss here due to space limitation.® To account for
her generalization, Musan instead proposes that noun phrases quantify over stages of
individuals, which are pairs of an individual and a time interval. Predicates under this
theory take stages of individuals as their arguments, and the temporally dependent
reading of a non-presuppositional noun phrase arises as a result of one and the same
stage of an individual being simultaneously predicated of by the noun and by the main
predicate. Under Musan’s approach, (10) would be analyzed as follows:”

(24) There are 3 maximal® stages of individuals x4 situated in the last five years
such that [20-yr-old(zg) A Kiss(xst)(Mary)] holds.

(24) per se does not necessarily express temporal dependence, however. In order for
this to work as desired, it is necessary to postulate a principle such as (25). With (25),
the truth conditions in (24) correctly capture the “distributed” temporally dependent
reading that we have been focusing on.

(25) For any predicate P and any stage of an individual xg, if g is an argument
of P, the event described by P occurs at the temporal extension of ;.

Inadequacies of Musan’s approach become evident, however, once we consider bi-
clausal examples like the following:

(26) a. When he was young, John promised to marry three 20-year-olds on their
30th birthday.

b.  When he was young, John wanted to marry three 20-year-olds on their
30th birthday.

For details, see Musan (1995) and Shimada (2009).

"These truth conditions can be derived from LF (25), by defining an appropriate lexical entry for
three and assuming that the index 1 in (23) is translated into a A abstraction over stages of individuals.

8For a given individual, Musan proposes counting only the maximal stage of that individual that
satisfies relevant properties. This way, one can avoid counting different stages of one and the same
individual separately.
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When these sentences are uttered out of the blue and three 20-year-olds is thus in-
terpreted non-presuppositionally, its temporal interpretation obligatorily depends on
the matrix predicate promised /wanted. For instance, (26a) is a true statement for the
scenario depicted by the following model:

(27)
] when John was young
J promises J promises J promises
to marry Ann in to marry Bill to marry Chris
approx. 10 yrs in app. 10 yrs in app. 10 yrs
] Ann age 20 ‘ ] Bill age 20 ‘ ] Chris age 20 ‘

Here, John made a promise to each person when he/she was age 20, and the content of
the promise was that he would marry them in ten years. Note that three 20-year-olds
clearly cannot depend on the embedded predicate marry for its temporal interpreta-
tion. If it did, a contradictory reading would arise as some people would have to be
simultaneously age 20 and age 30 at some point.

What is important here is the fact that three 20-year-olds is an argument of the em-
bedded predicate marry and not an argument of the matrix predicate promised / wanted.
Given (25), however, one can see that Musan’s theory only predicts that three 20-year-
olds is obligatorily dependent on the embedded predicate for its temporal interpreta-
tion, and not on the matrix predicate, contrary to the fact. Musan’s account is hence
untenable.

By contrast, the scope theory should have no problem with bi-clausal examples as in
(26). To explain (26a), for instance, one need only assume a A abstraction simultane-
ously binding the time interval arguments of 20-year-olds and promise and a movement
of three to right above this binder as illustrated below:

(28)
three

Ap S D(e,t}-

20-yr-old(I)(z) A p(x) _
(by New Rule) Ay € De John promise at I to

marry y on y’s 30th birthday

x
20-year-olds 1 John

g TP
promise [ —~
R T
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6.2 Lexical-Internal Binding of Time Interval Arguments and Scha’s
Cumulative Reading

The second theory under the lexical approach that we consider agrees with the scope
theory in assuming that predicates take separate arguments for individuals and time
intervals. This theory therefore also derives the temporally dependence of a non-
presuppositional noun phrase by having a single binder simultaneously bind the time
interval arguments of the head noun and the main verb. However, the binder in question
is now encoded in the lexical entry of the numeral, and not present in syntax.

Let us see how this “lexical-internal binding” theory works. So that LF (23) may
produce the desired interpretation, we should first assume that the time interval argu-
ment of a predicate is generally the innermost argument:

(29) a. [20-year-old] = Az € De. AI € D;. 20-yr-old(I)(z)
b. [kiss] = Az € De. Ay € De. Al € D;. kiss(I)(z)(y)

With the lexical entry in (30a) for the numeral three, the denotation of LF (23) becomes
(30b), and by applying existential closure to (30b), we obtain (17), the desired truth
conditions for (10).

(30) a. [three] = Ap € D(e,(i,t)>' Ag € D(e,(i,t))- AJ € Dj.3X € D,
[|X| =3 A[#*Ax € De. Al € Di.p(x)(I) A q(x)(I)](X)(J)]
b. A €D;.3X € D,
[|X]| =3 A [#x\x € De. Al € D;. 20-yr-old(I)(z) A Kiss(I)(z)(Mary)](X)(J)]

A problem of this theory is revealed when one considers sentences with more than
one non-presuppositional noun phrase in the plural form like the following:

(31)  Five 30-year-olds kissed three 20-year-olds.

As observed by Scha (1981), sentences like this have a cumulative reading, where none
of the noun phrases takes scope over the other(s). Essentially, the cumulative reading
of (31) can be paraphrased as ‘there were five 30-year-olds who kissed some 20-year-
old or another, and there were three 20-year-olds who got kissed by some 30-year-old
or another.” What is interesting is that when (31) is uttered out of the blue so that
neither noun phrase is presuppositional, Musan’s generalization gives rise to a reading
according to which each kisser was age 30 when he/she did his/her kissing, and each
kissee was age 20 when he/she was kissed.

On the lexical-internal binding theory, each numeral is responsible for the temporal
dependence of the noun phrase it is part of by virtue of creating a simultaneous binding
of the time interval arguments of the head noun and whatever predicate it takes as its
second argument. This means that when there are more than one non-presuppositional
noun phrase in a sentence, each one necessarily takes scope below or above the other(s)
at LF. For instance, (32) is one of the two possible LFs for (10), and it yields the
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denotation in (33):

(32)  [[five 30-year-olds| [\y € De [[three 20-year-olds] [A\z € D, [y kiss z]]]]]

(33)  AK e€D;.3Y € D.[|[Y]| =5A [#¥x\y € De. AJ € D;.30-yr-old(J)(y) A 3X € D,
[|X]| =3 A [*xAz € De. M € Dj. 20-yr-old(I)(z) AKiss(I)(z)(y)](X)(J)]J(Y)(K)]

Obviously, this does not represent the scopeless, cumulative reading.” The other pos-
sible LF for (10) only has the scopes of the two noun phrases reversed and thus does
not work either.

Being a syntactic account, the scope theory can easily accommodate such cumu-
lative readings. On the scope theory, the temporal dependence of multiple non-
presuppositional noun phrases should be due to a A abstraction that simultaneously
binds the time interval arguments of the head nouns and the main predicate. In order
to account for the scopeless reading of (31), one essentially needs to create a relevant
3-place relation between a time interval, an individual and another individual and “plu-
ralize” that relation by the triple * operator. To that end, I propose that the numeral
of each non-presuppositional noun phrase is raised to above this temporal A abstraction
in such a way that a later instance of movement always targets a position right above
the A abstraction created by the previous instance of movement as proposed in Beck &
Sauerland (2000). Finally, a special operator which I call CUM?, is inserted right above
the last-created, and thus the highest A abstraction:

(34)
three
five

CUM?

AT
Vi

30-year I AV
-olds
A’/
20-year [ Yy’
-olds kiss I

CUM? has the following denotation and is responsible for (triple) pluralization:

9(33) does not even correctly express a non-cumulative reading whose truth conditions are given by
the following:

(1) FY €D [|[Y|=5AVy € De [y is atomic Ay Co Y —
3X € D [|X| =3 AVz € De [z is atomic Az Ce X —
3I € D; [30-yr-old(1)(y) A 20-yr-old(I)(z) A kiss(I)(x)(y)]]]]]
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(35) [[CUM2]] = AR € D(e,(e,(i,t)))- An € Dy. dm € Dy,.
X € De3Y € De3J €D [|X| =nA Y| =mAxxxR(X)(Y)(S5)]

Here, n is the semantic type of numbers. Since the role of pluralization has now been
taken over by the CUM? operator, numerals simply denote numbers. For example,
[three] = 3 € D, and [five] = 5 € Dy,. The truth conditions for (34) are now computed
as follows:

(36) [(34)] = [[CUMﬂ] (Ay. Adz. AI. 20-yr-old(I)(z) A kiss(I)(z)(y))([five] ) ([three])
=3X €D.FY € D 3J € D;i [|X| =3 A Y| =5 A [xxxA\y € De. Ax € De.
A € Dj. 20-yr-old(I)(z) AKiss(I)(z)(y)] (Y )(X)(J)]

The reader may verify that the intended cumulative reading is now correctly captured.

For cumulative readings with k non-presuppositional noun phrases, I define CUM*
as follows and propose that CUMF is inserted in place of CUM?:

(37)  [CUM*] = AR € Do 5.9y An1 € Dy. Ang € Dy, ... Any, € Dy,
3X; € Do 3X; € D, ... 3X; € Do 3J € D;
NIl = s A R(X0) (X)) . (X3) ()]

To recapitulate, the scope theory is capable of accounting for cumulative readings
because a single binder in syntax is simultaneously responsible for the temporal depen-
dence of all the non-presuppositional noun phrases.

7 Prelude to a Lebesgue Integral Approach for Event-
related Readings

In my dissertation (Shimada, 2009), I developed a new theory of the semantics of
sentences that claim the existence of certain entities, based on mathematical measure
theory. On this new theory, the truth conditions of existential sentences are in general
expressed by virtue of Lebesgue integration.!® I would like to introduce this new
approach in this final section, albeit very cursorily.

Krifka (1990) observes that sentence (38) has two readings that can be paraphrased
as in (39), and calls the reading in (39a) the object-related reading as it counts the
number of the relevant objects (individuals), and the reading in (39b) the event-related
reading as it counts the number of the relevant events:

(38) Four thousand ships passed through the lock last year.

OFor measure theory and Lebesgue integration, the reader is referred to textbooks such as Halmos
(1974), Rudin (1987) and Wheeden & Zygmund (1977).
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(39) a. There are four thousand distinct individual ships that passed through the
lock last year. (object-related reading)
b. There were four thousand events of a ship passing through the lock last
year. (event-related reading)

If one simply employs existential quantification over ship-individuals and writes a for-
mula like the following, the object-related reading may, but the event-related reading
can never be captured.

(40) dxq o ... 4000 [1‘1 % To AT F# X3 N ... L3999 F L4000 N Shlp(:r:l) AN
pass-through-the-lock(x1) A - - - A ship(z4000) A pass-through-the-lock(z4000)]

Krifka constructs a special function or relation to account for the event-related reading.

What we should note is the fact that when (38) is uttered out of the blue, the subject
noun phrase receives a temporally dependent reading. Since Krifka’s analysis does not
even talk about the temporal interpretation of noun phrases, it cannot possibly account
for the temporal dependence without modification.

Let us see, then, how we can account for the temporally-dependent event-related
reading under the theory in Shimada (2009). For (38), we assume an LF raising of four
thousand and obtain the relation between an individual and a time interval below in
the same way as the relation in (21) was obtained for sentence (10):

(41) Ry = Az € De. AMI € Dj.ship(I)(x) A pass-through-the-lock(Z)(x)

I showed in Shimada (2009) that the truth conditions of temporally-dependent event-
related reading of (38) are then given by virtue of Lebesgue integration as follows:

(42) / Al € D;. ATOM <|_| (x| Rl(x)(I)}> dyi > 4000
{I| I Clast-year} €

Here, ATOM is a function that returns the number of atomic individuals in a given
(plural) individual, and g is the counting measure (viz., the measure that gives the
cardinality of a given set).

The Lebesgue integral approach also provides an elegant analysis for existential
sentences that describe events of continuous production or consumption. I argued in
Shimada (2009) that Lebesgue integration is indeed fundamentally required to account
for such sentences. Consider the following example:

(43) Machine P produced forty-nine liters of Liquid XYZ yesterday.

In this case, in place of a pure numeral, the whole measure phrase forty-nine liters
undergoes LF-raising, and we obtain the following relation:
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(44) Ry = Az € Do. M € D;. XYZ(I)(x) A produce(z)(I)(Machine P)

Using the Radon-Nikodym theorem from measure theory, I showed in Shimada (2009)
that for almost all time point ¢, the rate o(¢) of Machine P’s production of XYZ per
unit time at ¢ is given by the following:

) o) =i o) ([ [ e | Rt )
)

t'e(t—h,t+h

Here, liter is a function that returns the volume of a given individual measured at a
given time point. The truth conditions of (43) are then given by integrating o as follows:

(46) / odu > 49
{t|t € yesterday}

Here, v is the Lebesgue measure.

8 Conclusion

This paper argued for a scope account of the obligatory temporally dependent reading
of non-presuppositional noun phrases. As far as I can see, the lexical approach is the
only viable alternative to the scope theory. As discussed in Section 6, however, the two
conceivable implementations of the lexical approach both face independent problems.
Therefore, unless one finds yet another alternative account of the temporally dependent
reading of non-presuppositional noun phrases, the scope approach advanced in the
current paper seems to be the only approach on the right track. However, as discussed
in Section 4, the scope theory seems to run into a scope paradox, and it was proposed
that the numeral splits and gets raised at LF to get around this problem. Finally, the
paper introduced the new Lebesgue integral approach to existential sentences developed
in Shimada (2009). The split of the numeral (or of the whole measure phrase) proposed
in this paper might have appeared a little odd to the reader, but as cursorily suggested in
the final section, it actually forms a basis for the Lebesgue integral theory of existential
sentences. For more thorough treatment of the problems discussed in this paper, the
reader is referred to Shimada (2009).

Acknowledgements

This paper reports some of the results of my dissertation, mainly from Chapter 1. I am
deeply grateful to my dissertation committee: Gennaro Chierchia, Danny Fox, Irene
Heim and David Pesetsky. I also thank the following people for discussion and/or
judgment: Jessica Coon, Jeremy Hartman, Ikumi Imani, Makoto Kanazawa, Jonah
Katz, Kiyomi Kusumoto, Eric McCready, Yasutada Sudo and Chris Tancredi.



420 JUNRI SHIMADA

References

Beck, Sigrid, and Uli Sauerland (2000) “Cumulation is needed: A reply to Winter
(2000)”, Natural Language Semantics 8, 349-371.

Diesing, Molly (1992) Indefinites, MIT Press.

Eng, Miirvet (1981) “Tense without scope: An analysis of nouns as indexicals”, PhD
dissertation, University of Wisconsin.

Eng, Miirvet (1986) “Towards a referential analysis of temporal expressions”, Linguis-
tics and Philosophy 9, 405-426.

Halmos, Paul R. (1974) Measure theory, Springer.

Krifka, Manfred (1986) “Nominalreferenz und Zeitkonstitution: Zuer Semantic von
Massentermen, Pluraltermen und Aspektklassen”, PhD dissertation, Universitat
Miinchen.

Krifka, Manfred (1990) “Four thousand ships passed through the lock: Object-induced
measure functions on evens”, Linguistics and Philosophy 13, 482-520.

Link, Godehard (1983) “The logical analysis of plural and mass terms: A lattice- theo-
retical approach”, in R. Bauerle, C. Schwarze, and A. von Stechow, (eds.), Meaning,
use and the interpretation of language, Walter de Gruyter, 303—-323.

Musan, Renate (1995) “On the temporal interpretation of noun phrases”, PhD disser-
tation, MIT.

Percus, Orin (2000) “Constraints on some other variables in syntax”, Natural Language
Semantics 8, 173-229.

Rudin, Walter (1987) Real and complex analysis, third edition, McGraw-Hill.

Scha, Remko (1981) “Distributive, collective and cumulative quantification”, in J. Groe-
nendijk, T. Janssen, and M. Stokhof, (eds.), Formal methods in the study of language,
Universiteit Amsterdam, Mathematical Center, 483-512.

Shimada, Junri (2009) “Measurement that transcends time: A Lebesgue integral ap-
proach to existential sentences”, PhD dissertation, MIT.

Sternefeld, Wolfgang (1998) “Reciprocity and cumulative predication”, Natural Lan-
guage Semantics 6, 303-337.

Szabd, Zoltan Gendler (2006) “Counting across times”, Philosophical Perspectives 20,
399-426.

Wheeden, Richard L. & Antoni Zygmund (1977) Measure and integral: An introduction
to real analysis, Marcel Dekker.



Linking argumentativity and information structure in
adversatives

Grégoire Winterstein
Laboratoire de Linguistique Formelle
Université Paris Diderot - Paris 7 — CNRS

gregoire.winterstein@linguist. jussieu.fr

Abstract

This paper deals with the semantics of the adversative connective but. It argues
for a unified description of the semantic opposition and denial of expectation uses
of but. Our analysis is an attempt at reconciling approaches based on the focus-
sensitivity of but and an argumentative description of its meaning. To show that
both approaches are necessary, we rely on examples involving quantifiers. Through-
out this work, we connect our account to works dealing with the derivation of scalar
implicatures. We argue that our data are neutral towards the issue of the locality
of these inferences, and that the semantics of but is not sensitive to the presence
of scalar implicatures.

1 Introduction

A recurring problem in the description of the adversative but is the difference between
its meaning in examples such as (1-a) (called semantic opposition or contrastive use, e.g.
in (Lakoff, 1971)) and the one in (1-b) (called denial of expectation or argumentative
use).

(1) a. Lemmy plays the bass, but Ritchie the guitar.
b. Lemmy has been smoking for 40 years, but he’s in perfect health.

Semantic opposition is characterized by the fact that each conjunct contains two ele-
ments that have a corresponding contrastive element in the other conjunct; in other
words the conjunction must involve two contrastive pairs. In (1-a), the pairs are
(Lemmy, Ritchie) and (bass, guitar). The interpretation of these examples is said to be
symmetric: reverting the order of the conjuncts does not change the meaning of the
whole, as shown in (2).

(2)  Ritchie plays the guitar, but Lemmy the bass. ~(1-a)

Martin Prinzhorn, Viola Schmitt and Sarah Zobel (eds.):
Proceedings of Sinn und Bedeutung 14, Vienna, pp. 421 — 437
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It is also often noted that and can replace but without deeply affecting the meaning of
the utterance:

(3)  Lemmy plays the bass and Ritchie the guitar. ~(1-a)

Uses of but that signal a denial of expectation have different properties. There is no
requirement of double contrastiveness, the conjunction is not symmetric (cf. (4-a)) and
but cannot be closely paraphrased by and (cf. (4-b)).

(4) a. Lemmy is in perfect health, but he’s been smoking for 40 years. #(1-b)
b. Lemmy has been smoking for 40 years, and he’s in perfect health. #(1-b)

The only apparent requirement on denials of expectation is that the two conjuncts
must stand in an oppositive relation: given the information of the first conjunct one
would tend to reject what is asserted in the second one. This property does not seem
to extend to semantic opposition cases. To verify this, one can check that in denial of
expectation contexts, but can easily be replaced by yet without an apparent shift in
meaning, whereas it is not true for semantic opposition:

(5) a. Lemmy has been smoking for 40 years, yet he’s in perfect health. ~(1-b)
b. Lemmy plays the bass, yet Ritchie plays the guitar. #(1-a)

Besides these two uses, at least two others are often described:

o Indirect Opposition examples are sisters to denial of expectations. Instead of
involving a direct clash between first and second conjunct, the opposition is in-
direct: the first conjunct evokes a certain conclusion and the second one evokes
the opposite.

(6) This ring is nice but expensive (so we shouldn’t buy it).

In an argumentative framework as the one we’ll be using below (e.g. the one in
Anscombre and Ducrot (1983)), these examples and the denial of expectations
are treated on a par: the denial of expectation cases have the property that the
conclusion evoked by the first conjunct is the negation of the second conjunct.

e (Correction cases are marked by a negation in the first conjunct and a second
conjunct that corrects an information in the first conjunct:

(7)  It’s not a car, but a Volkswagen.

In many languages (Spanish, German, Romanian...) these constructions use a
specific connective. These uses of but have been analyzed as involving meta-
linguistic negation by Horn (1989). We will not deal with such examples in this
work, although it is our opinion that a complete account of but should cover them.
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One can distinguish at least three approaches to the description of the meaning of but!:

o Argumentation based theories consider that the core meaning of but lies in its
argumentative properties (e.g. (Anscombre and Ducrot, 1977), (Merin, 1999))
and that examples like (1-b) and (6) exhibit the central properties of but.

e Theories based on the notion of semantic contrast consider that denial of expec-
tation and concessive interpretations are an over-interpretation of the contrastive
meaning of but (e.g. (Umbach, 2005)). Rather, semantic opposition is what but
is all about.

e Others claim that but is ambiguous and needs distinct descriptions for distinct
uses (e.g. (Izutsu, 2008)).

We will argue that a single description is sufficient to account for both readings of
but described above. To give a satisfactory account, we will borrow from both argu-
mentation and semantic contrast based theories, and state an argumentative strength
constraint which will rely on the information structure of each conjunct.

First, we study examples that show the interplay between information structure
and strength in the felicitous licensing of but. Then, we formulate our proposition and
show how it applies to some examples. Throughout the presentation we also look at
alternative explanations and theories, especially the theory of local scalar implicature
derivation and we show that it cannot account for our data.

2 Motivating Data

To motivate our account of but we will study (8) in detail.
(8) #Lemmy answered all the questions, but Ritchie some of them.

Out of the blue, (8) appear infelicitous which motivates our use of the # mark. However,
we will show that the felicity of (8) depends on its information structure. Then, we will
look at two different aspects of the quantifiers in (8). The first one is the contrastiveness
of the quantifiers, the second is their relative strengths (in a sense to be made precise).
Our claim is that the quantifiers form a proper contrastive pair, and that it is their
strength that interfers with the meaning of but to yield infelicitousness.

2.1 Information Structure

We claim that the information structure of a coordination with but has an effect on its
felicity (as already noted in Umbach (2005)). More specifically, for the case of (8) we
claim that:

! An approach that does not properly fit in these categories is the one proposed by Blakemore (2002)
where she argues for an underspecified description of but that gets enriched in particular contexts.
Although this approach has its merits, we leave a thorough discussion of it for the future.
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e If some is in the second conjunct and is an informational focus, the coordination
is not felicitous?.

e If some is in the second conjunct and is not narrowly focussed (be it as a con-
trastive topic or if the whole conjunct is all-focus), then the coordination is felic-
itous.

To prove our claim, we rely on a number of tools that help us manipulate the informa-
tional structure of an utterance:

e Information Structure can be forced by an overt question.
e Prosody can indicate Information Structure?.

e (lefts can identify Informational Focus.

2.1.1 Quantifiers as Informational Foci

The question in (9-a) marks Lemmy and Ritchie as contrastive topics, and is open
regarding the number of questions they answered, i.e. the quantities of answers will be
informational foci. As can be observed, (9-b) is not felicitous as an answer to (9-a).

(9) a. How many questions did Lemmy and Ritchie answer each?
b. #[Lemmy]cr answered [all the questions|r but [Ritchie]or [some of them]p.

2.1.2 Quantifiers as Contrastive Topics

We use the question (10-a) to show that if the quantifiers in (8) are contrastive topics,
then the utterance is felicitous. This question establishes that somebody answered all
the questions and that someone else answered some of them.

(10) a. Who answered all the questions and who answered some of them?
b. [Lemmy]r answered [all the questions|cr but [Ritchie]r [some of them]cor.

Example (10-b) sounds slightly better than (9-b). However, in order to sharpen our
judgement, we propose to use (11) instead. There, each subject is clefted, which here
means that the subjects are informational foci, just as they would be in (10-b). The
resulting (11) shows that if the quantifiers are contrastive topics and not foci, then the
sentence is indeed felicitous.

2Throughout this work, the notions of Informational Focus and Contrastive Topic are based on
those found in Biiring (2003). These notions are not prosodic in nature, although informational foci
and contrastive topics do have prototypical prosodic realizations (e.g. the A and B accents in English).

3We had no access to english speakers to test the effects of prosody on the felicity of (8). We ran
a preliminary experiment on French mais(=but) which showed that prosodic information is not a very
good indicator of information structure for (8) in French. Therefore, we will keep a detailed study of
these effects for future work.
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(11)  It’s [Lemmy]r who answered [all the questions|cr, but it’s [Ritchie]r who
answered [some of them|cr.

2.1.3 All Focus Conjuncts

A last configuration we need to look at is the case of quantifiers in all-focus utterances,
as in (12-b).

(12)  a. Tell me who fared well on the test?
b. [Lemmy answered all the questions]r but [Ritchie some of them (too)]p.

As we have claimed, (12-b) is felicitous, but it is worth noting that too facilitates its
interpretation. In this case, some approaches even predict that too should be obligatory
(see (Winterstein, 2010) for more details about the behaviour of too in such cases).

Nevertheless, whatever the effect of oo in (12-b), it cannot be used to account for the
infelicity of (9-b), as seen in (13-b). In this regard, (12-b) and (9-b) can be considered
as a minimal pair for felicity.

(13) a. How many questions did Lemmy and Ritchie answer each?
b. #[Lemmy]|cr answered [all the questions|r but [Ritchie]or [some of them|p
too. =(9-b)+too

2.1.4 Summing-Up

The examples seen above show that our previous claim is correct: as long as the
quantifiers in (8) are not narrowly focussed, (8) is felicitous.

2.2 The Contrastiveness of Quantifiers

In this section, we look at a potential explanation for the infeliciy of (9-b). It can
be argued that the quantifiers all and some do not form a proper contrastive pair
because the former logically entails the latter. If we assume that but requires truly
contrastive pairs, the infelicity of (9-b) would follow as a consequence. We argue that
this explanation is inconclusive for several reasons.

First, we show that these quantifiers can be contrasted with connectives different
from but. Second, we claim that in order to be contrasted with all, some needs to be
exhaustified. We then show that nothing prevents this exhaustification in (9-b).

2.2.1 Romanian and And

If all and some did not form a contrastive pair, we would not expect them to appear
in constructions requiring contrastiveness. Besides coordination with but, we present
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two such constructions that require and allow a contrast between these quantifiers.

The first one is taken from Romanian and relies on the connective ¢ar. The semantics
of iar is often described as intermediate between that of and and but (for more details
about iar, see (Bilbiie and Winterstein, forthcoming)). The characteristics that interest
us are the following:

e A coordination with iar requires two pairs of contrastive items. Having just one
pair as in (14) does not license the use of iar-

(14)  *Inelul e frumos iar scump.
The ring is nice IAR expensive

e Jar does not allow non-contrastive elements in one pair:

(15) #Paul a mancat un mar, iar Petre un fruct.
Paul ate an apple, IAR Peter a fruit

The pair (apple,fruit) is not contrastive because the first one is an hyperonym of
the second. This prevents the use of iar in (15).

We can now check that iar can contrast the Romanian equivalents of all and some:

(16) Paul a raspuns la toate intrebarile, iar Petre la cateva.
Paul answered all the questions, IAR Peter some of them

The example (16) is felicitous, and it must be noted that our informants told that its
second conjunct strongly conveys that Peter did not answer all the questions.

A similar point can be made with the connective and, as in (17-b):

(17) a. How many questions did Lemmy and Ritchie answer each?
b. Lemmy answered all the questions, and Ritchie some of them.

The answer (17-b) would typically be produced with contrastive accents on all and
some. Here again, the favoured interpretation of some is an exhaustified one: Ritchie
did not answer all the questions.

2.2.2 Exhaustification

We have seen that in (16) and (17-b) the preferred interpretation of some is an ex-
haustified one. FEzhaustification is often assumed to be the mechanism yielding scalar
inferences (e.g. Groenendijk and Stokhof (1984), van Rooij and Schulz (2004), Chier-
chia et al. (2008)...), i.e. that allows some of the questions to be interpreted as some
of, but not all, the questions.
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Therefore, we make the hypothesis that to form a contrastive pair with all, some
must be exhaustified. The hypothesis makes sense since an exhaustified some is not
linked by an entailment relation with all and the two are likely to form a proper
contrastive pair (being thereby both similar and different).

To explain the infelicity of (9-b), one could then argue that since but blocks the
exhaustification of its right conjunct (note that this presupposes that but requires
contrastive pairs in its conjuncts, a fact we actually argue against later in favor of an
analysis based on the strength of the items). But such an hypothesis would be rather
ad-hoc, and counter-intuitive: if but requires a contrastive pair, it should not block
the mechanism that would properly force the proper interpretation of the quantifiers.
Furthermore, an exhaustive interpretation of most is accessible in (18), indicating that
the exhaustification is not hampered in the second conjunct.

(18)  Lemmy answered some questions, but Ritchie most of them.

We conclude that the infelicity of (9-b) cannot be attributed to a blocking of the
exhaustification mechanism of the right quantifier.

2.3 Strength

An immediate way to modify (9-b) into a felicitous utterance is to switch its conjuncts:

(19) a. How many questions did Lemmy and Ritchie answer each?
b. Lemmy answered some of the questions, but Ritchie all of them.

Some and all are often described as belonging to the same scale, be it an entailment
based one (e.g. Horn (1989)) or a relevance based one (e.g. Merin (1999), van Rooij
(2004)). Some scale examples are (All, most, some, a bit) and (None, few, not all)
(these two scales are related by negation: the negation of each element of a scale
belongs to the other, e.g. not some=none). The contrast between (19-b) and (9-b)
thus shows that if the foci in the left and right conjuncts belong to the same scale, the
stronger item must be placed in the right conjunct.

If each focus belongs to negated scale of the other, the constraint is more complex:
the right focus must be stronger than the negation of the left focus. In (20-a) and
(20-b), the right focus is the strongest on its scale, and the coordination with but is
felicitous. In (20-c), the negation of the left focus is None, and it is stronger than the
right focus: the utterance is not felicitous.

(20) a. Lemmy answered a few questions, but Ritchie none of them.
b. Lemmy answered some of the questions, but Ritchie none of them.
c. #Lemmy answered some of the questions, but Ritchie not all of them.
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If one admits that semantic opposition is one of the uses of but and constitutes a class of
its own, then the examples (9-b) and (19-b) both have a structure of this kind, which,
as stated above, is traditionally considered to be symmetric. However, the contrast
between (9-b) and (19-b) shows that this cannot be a general property of semantic
opposition. We take it to mean that but is intrisically asymmetrical, in both its denial
of expectations and semantic opposition uses. This will be our starting point for the
formalization of its semantics.

2.4 Taking Stock

We sum-up the main observations we have made in this section:

e But is sensitive to information structure (as already noted by Umbach (2005))

e But is intrisically asymmetrical: a scalar item in the focus of the second conjunct
in a but-coordination must be stronger or opposed to its counterpart in the first
conjunct:

— It is not a contrastability issue.

— It is not an exhaustification issue.

3 Proposed Solution
Our proposed analysis will borrow from two formalizations we already mentioned:

e the analysis by Umbach (2005) that relies on the sensitivity of but to information
structure,

e the description of but given by Anscombre and Ducrot (1977) that is based on
the theory of argumentation.

We briefly present the merits and flaws of each approach, and then take the best of
both worlds to build our final proposal.

3.1 Umbach (2005)’s Analysis

The central claim of Umbach’s analysis is that but is sensitive to the information struc-
ture of its conjuncts. A simple way to observe this sensitivity is the intuitive difference
between (21-a) and (21-b):

(21)  a. ...but BILL has washed the dishes.
b. ...but Bill has washed the DISHES.
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The continuation in (21-a) bears a stress on Bill that suggests that the whole conjunc-
tion is an answer to a question bearing on persons (e.g. Who prepared dinner and who
washed the dishes?). On the other hand, (21-b) bears a stress on dishes suggesting a
question such as What did Bob and Bill do?

To describe the semantics that Umbach gives to a coordination with but, we as-
sume an utterance with the following information structure*: ((CTi,R;),Fi) but
((CT3, Ra), F»). Umbach’s claim is that the asserted component of but is similar to
the contribution of the more neutral conjunction and: it asserts the truth of each con-
junct. In addition to this, but also conveys an implicature expressing the fact that the
predication on the focus of the second conjunct does not hold for the first focus. She
calls it the denial condition. With the structure and notations given above, we can
spell out the condition as follows:

Assertion: ((R;)CT)F; and ((R2)CT3)Fy

Denial condition: —((R1)CTs)F;
Applied to (22), this gives (22-a) and (22-b).

(22)  [John]op [cleaned up the room|r,, but [Billjop, [did the dishes]p,

a. Assertion: John cleaned up the room and Bill did the dishes
b.  Denial Condition: Bill did not clean the room.

3.1.1 Wrong Predictions of the Denial Condition

If we apply the above analysis of but to our key-example (9-b) (repeated in (23-a)), the
prediction of the denial condition (given in (23-b)) is not satisfactory.

(23)  a. #[Lemmy|cr answered [all the questions|r but [Ritchie]cr [some of them]p.
=(9-b)

b.  Denial Condition:—(Ritchie answered all the questions)

The denial condition does not predict any inconsistency in (23-a); rather its content
matches that of the scalar implicature that would be attached to the second conjunct
of (9-b). Even worse, the denial condition predicts that (10-b) should be out because
the denial condition (given in (24-b)) directly contradicts the second conjunct.

4Throughout this section we use the following notations:
e [F': marks an informational focus
e (C'T: marks a contrastive topic
e BG: marks the background of an utterance (the part of the utterance to which the focus applies)

* R: marks the background minus the contrastive topic
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(24) a. [Lemmy|cr answered [some of the questions|r but [Ritchie]cr [all of
them|p. =(10-b)
b.  Denial Condition:—(Ritchie answered some of the questions) =Ritchie an-

swered no questions.

Exhaustification Again To save Umbach’s analysis, one could argue that the denial
condition in (24-a) takes the exhaustified meaning of some in the first conjunct, i.e.
that it yields the implicature Ritchie did not answer some but not all the questions,
which is consistent with the second conjunct of (24-a). But this solution faces the
problem of (25) where an exhaustified interpretation of the left quantifier is blocked
by the presence of at least. In this case the denial condition is identical to the one in
(24-b), and therefore inconsistent with the whole utterance.

(25) [Lemmy|cr answered [at least some of the questions|r but [Ritchie]cr [all of
them|p.

Still, if we assume that exhaustivity can in some way rescue (24-a), this would be of no
help to exclude (23-a). Then a possible way to exclude (23-a) could be to assume that
the denial condition clashes with a strictly non-exhaustified interpretation of some
in the second conjunct, i.e. with Ritchie answered some, if not all, the questions.
Therefore, what should enter the semantics of but is:

e an exhaustified meaning of the left conjunct (to validate (24-a))

e a strictly non-exhaustified meaning of the right conjunct (to exclude (23-a))

These requirements appear contradictory in nature and we will thus assume that but
is not sensitive to exhaustification, but to other properties of the foci.

Assuming that the right conjunct in (23-a) can be exhaustified, we can formulate
another hypothesis about exhaustive implicatures. Comparing (23-a) with (26) shows
that the use of an overt restriction yields a felicitous utterance.

(26)  Lemmy answered all the questions but Ritchie only some of them.

It has been proposed that exhaustification yields a meaning similar to an overt re-
striction operator such as only (cf. Chierchia et al. (2008)). Since only is felicitous
where naked exhaustification is not, we can assume that only adds something that
implicatures lack. The argumentative approach we present below will give us a proper
way to capture this: only switches the argumentation of its host, whereas exhaustivity
implicatures do not modify it.

3.2 Standard Argumentative Approaches

Since argumentation theory is not familiar to most readers, before presenting its analysis
of but we first briefly present the main tenets of the theory. Then we look at the
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argumentative properties of but and their shortcomings.

3.2.1 Brief Introduction to Argumentation

Argumentation theory stems from a very basic observation: the same sentence can have
a truth-conditional content that contradicts the purpose of the sentence. For example,
(27-b) entails that the dinner is not ready, but yet it is understood as a positive answer
to the question (27-a).

(27)  a. Is the dinner ready?
b. Yes, almost.

Anscombre and Ducrot (1983) analyze (27-b) by teasing apart its truth-conditional
content and what they call its argumentative orientation. The item almost is thus de-
scribed as conveying the negation of its argument, but retaining the same argumentative
properties as this argument. Therefore, (27-b) is said to argue in the same way as “The
dinner is ready” would, which explains that it can felicitously follow the affirmative
Yes.

The argumentative orientation of an utterance has three remarkable properties:

e It is always relative to an argumentative goal that is contextually determined.
e [t is oriented for, or against this goal.

e It is quantified: it is possible to order (at least partially) the arguments for a
given goal.

Some linguistic items have conventional argumentative properties. This is the case for
the already mentioned almost, and a score of other items have also been described in the
litterature (e.g. megation and only that revert the orientation of their hosts). Although
Anscombre and Ducrot treat argumentation as a primitive, Merin (1999) proposed a
way to derive the argumentative power of an utterance in a probabilistic framework.
One can calculate the relevance of an utterance p to a goal H (which is noted g (p)).
If 7 (p) is positive, p is said to argue for H, if not, it argues against H (rg(p) < 0) or
is neutral towards H (rg(p) = 0). The exact definition of the relevance function can
vary (see (van Rooij, 2004) for examples) and does not interest us here.

3.2.2 The meaning of but

Argumentative approaches analyze the meaning of an utterance of the form p but ¢ as
follows:

e It asserts both p and ¢
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e There is an argumentative orientation condition on the conjuncts: p and g must
have opposite argumentative orientation (rg(q) < 0 < rg(p)°)

e There is an argumentative strength condition r(pAq) < 0, i.e. the conjunction as
a whole must argue in the same direction as ¢ (roughly: ¢ “wins” the argument)

The strength condition captures the difference between (28-a) and (28-b).

(28)  Should we buy this ring?

a. It’s nice but expensive.
b. It’s expensive but nice.

The question (28) sets the buying of the ring as the argumentative goal of the answer.
In (28-a), the second conjunct is understood as being stronger, i.e. the ring should not
be bought because it’s expensive ; whereas in (28-b), it’s the niceness that is understood
to prevail in favour of the buying.

3.2.3 Shortcomings

As such, standard argumentation approaches cannot deal with the examples we have
seen so far. Among their defects are the following:

e Information structure is not taken into account in the description of but. This
means that the predictions for (8) are independent of its information structure,
whereas we observed that its felicity varied according to the informational status
of the quantifiers.

e As stated, the strength condition has a dubious interpretation in the “semantic
opposition” cases. For example in (29), there is no obvious way to tell why and
for which conclusion is Ritchie plays the guitar a better argument than Lemmy
plays the bass.

(29)  Lemmy plays the bass, but Ritchie the guitar.

e The strength condition is contradictory with the orientation condition in some
cases (cf. van Rooij (2004) in the case that p F q)

3.3 Detailed Proposal

Our proposal will integrate the best aspects of both Umbach’s proposal and the argu-
mentation theory. What we are looking for is a description of but that:

®We consider that H is fixed as the argumentative goal of the first conjunct. If H is taken as the
goal of the second conjunct, then the first one argues for =H which means that the ordering must be
reversed in all formulas.
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e Keeps the sensitivity to information structure, without deriving the faulty infer-
ences of the denial condition.

e Relies on an argumentative framework, because it accounts well for concessive
readings and ensures the link with the world-knowledge of the participants.

e Keeps an asymmetric constraint similar to the strength condition: by itself, the
orientation condition is symmetric and cannot account for the asymmetry of the
examples we have observed®.

Our solution is thus to reformulate the strength constraint by including our observations
about weak items in focus.

We describe the meaning of (BGy, F1) but (BGa, Fy) as such:

Assertion: p = (BG1)F; and q = (BGy)F;

Orientation Condition: p and ¢ must have opposite argumentative orientation:
ra(q) <0 <ru(p)

New Strength Condition: the proposition obtained by substituting foci in the first
conjunct must be stronger than p or than —p:

e let ¢"= (BG))F;
o then ry(q" &lru(-p),ru(p)]
The new strength condition is illustrated on Fig. 1: the relevance of the constructed ¢~

can appear anywhere, except in the gray zone.

ri(=p) - 0 1)y

.
>

Figure 1: Compared Strengths

In the case of all-focus utterances we have ¢"= ¢ and the situation is analogous to
the one usually postulated in argumentative frameworks, i.e. ¢ can only be on the left
side zone in Fig. 1 since ¢ and p must have opposite argumentative orientations.

3.3.1 Applications

We now show how to apply our proposal to the more characteristic examples we have
seen so far.

STt is also worthwile noting that a strength condition for adversatives is independently assumed in
some works, e.g. in Jasinkaja and Zeevat (2009))
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Non-felicitousness: First, we check that (9-b) (repeated in (30-b)) is predicted to
be anomalous.

(30) a. How many questions did Lemmy and Ritchie answer each?
b. #[Lemmy]|c7 answered [all the questions]r but [Ritchie]or [some of them]|f.
=(9-b)

With the previous notations we have:

e p =Lemmy answered all the questions
o ¢"=Lemmy answered some of the questions

e Usually, scalar items such as the quantifiers (all,some) form scales” , i.e. rz(qJ €
(0,71 (p)]

e Since rx(¢Y is in the forbidden range of value, we correctly predict the non-
felicitousness of (30-b).

Quantifiers as Contrastive Topics Now, (10-b) is shown to be felicitous.

(31) a. Who answered all the questions and who answered some of them?
b. [Lemmy]r answered [all the questions|cr but [Ritchie] [some of them]or.
=(10-b)
We have

o p =Lemmy answered all the questions
o ¢q"=Ritchie answered all the questions

e Here p and ¢”do not stand in a systematic argumentative relation. Their ac-
tual ranking depends on the context of utterance. Since the context in (31-a) is
neutral, nothing prevents the accommodation of the proper relation between the
propositions and the utterance is understood as felicitous.

Non-scalar items Let’s now look at what our analysis predict for utterances without
scalar items such as (32-b).

(32) a. What do Lemmy and Ritchie play?
b. [Lemmy]cr plays [the bass]p, but [Ritchie]or [the guitar]p.

The analysis gives:

"An emphasis on usually is mandatory: it is not always true that quantifiers form scale, although
the proper contexts can be hard to build. See (Winterstein, 2008) for an example.
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e p = Lemmy plays the bass

o ¢"= Lemmy plays the guitar

As in (31-b), p and ¢"do not stand in any systematic argumentative relation. There are
two options for their relative ranking, which roughly correspond to how one understands
the relation between playing the bass and playing the guitar: it can either be the case
that the second is better than the first or it can be that it is opposed to it. We can
speculate on the kind of goal H that each ranking could correspond to:

o If r57(p) < ru(qgY, then the argumentative goal H would be akin to Lemmy’s a
better musictan than Ritchie, and the whole coordination argues against this goal:
because he plays the guitar, it’s Ritchie who is the best musician of the two.

o If r17(¢" < ru(—p), the argumentative goal H would be akin to Lemmy and
Ritchie both play the bass. The first conjunct gives a partial argument for such a
goal, and the second one denies it.

This speculation on argumentative goals is only valid when no particular goal is explicit
in the discourse, or when but is used in a discourse that does not require its presence.
In (32-a), the use of but is not called for by the form of the question: the use of and
would have felt more natural. If the speaker of (32-b) elected to use but, it must be
because he has his own agenda, and wishes to convey more than a plain answer to
(32-a). We hypothezise that the two interpretations of (32-b) we have given do cover
the range of possibilities to explain the use of but in (32-b).

4 Conclusion

In this work we have argued for a unified semantics for the adversative connective but.
Our proposal relied on previous approaches: one based on the notion of semantic con-
trast and the other based on argumentation theory. We described but as being sensitive
to two different dimensions of discourse: argumentation and information structure, and
blind to the exhaustive interpretation of its conjuncts.
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