Information Structure in Discour se:
Towards an Integrated Formal Theory of Pragmatics!

Craige Roberts, The Ohio State University

For many lingusts interested in pragmatics, including the Prague Schod theorists,
Halliday (1967, and Valduvi (1992,1993, information structure is a sentence-level
structure. It isgeneraly charaderized asavariation d sententia structure dongcertain
parameters to modu ate the presentation d the information imparted by the sentencein
such away asto relate that informationto prior context. The fadorsin that relationship
are charaderized in terms of primitive functional roles uch as theme/rheme,
focus/(bad)ground,topic/link, dd/new, etc. These primitives and the correlated
information structure of sentences are used to explain the roles of intonational focus and
of particular syntadic focus constructions, of topicdizaion and aher displacement
transformations, and d afairly wide range of other phenomena, including, e.g., word
order inrelatively freeword order languages such as German, the functions of
distingushed structural pasitionsin Catalan or Hungarian, definitenessin Slavic
langueges, spedficity in Turkish, use of spedfic dfixes sich as Jpanese -wa, etc.

Most reseachers who work onfocus, topic, etc., talk abou their relationship to felicity,
and henceto the context of utterance But few look beyondthe sentenceto examinein
any detail the range of kinds of contexts in which an utterancewith agiven focusis
adually felicitous.2 Kadmon & Roberts (1986 argued that this methoddogy was crucial
to understanding the role of focusin interpretation. They clamed that at its most
abstrad, thisroleisthat of constraining (via conventional presuppasitions) what they

cdl ed the information structure of contexts in which the utterancewould be felicitous.
This perspedive oninformation structure stems ultimately from the work of Carlson
(1983, though fe himself redized it with atext grammar.3 The @nception | will develop
here is onein which information structure is literall y a structure on information — onthe
inqury pursued in dscourse and the information which that inquiry yields, and nd onthe
utterances or sequences of utterances used to present it. All that is given at the sentential

IThisisaslightly amended version (as of September, 1998 of a paper which appeasin appeasin Jae
Hak Yoon& Andreas Katha (eds.) (1996 OSU Working Papers in Linguistics, Vol 49: Papersin
Semantics. | am grateful to the participants in my winter/spring 1995seminar on Information Structure
and Semantic Interpretation, espedally Louise McNally, and also Mike Calcagna, Peter Culicover, David
Dowty, Andreas Kathal, and Svetlana Godjevag, for their comments and penetrating qlestions on ealier
versions of this material. Thanks also to Paul Portner and to Nirit Kadmon for valuable cmments on an
ealier draft. Andto the organizers andthe audiencefor the Colloque de Syntaxe & Sémantique de Paris,
October, 1995 where | presented an abbreviated version. | owe a onsiderable debt to Nirit Kadmon, with
whom | explored many of the issues discussed here over severa yeas, andto Stanley Peters and CSLI,
Stanford University, who suppated some of our work together. None of these people, however, shoud be
asumed to agreewith the proposal | offer here.

2Prince and her students are generally exceptions to this criti cism.

3After the ideas related here were worked o, | recaéved a mpy o Ginzburg (19948, who also follows
Carlson and proposes mething related to the mnception d information structure related here, though e
doesn't cdl it such and takes very different turns at a number of points. Hisintended applicaion seemsto
be more narrowly to charaderize well-formed exchangesin discourse.



level, conventionally, are cetain sorts of presuppdasitions abou the place ad function o
the utterancein the information structure of the discourse in which it occurs.

| first define, in 81,the intended naion d the information structure of adiscoursein an
extension d Stalnaker's (passhble worlds) view of context, an extension which takes into
acourn questions as well as assertions and imposes a pragmaticdl y-motivated structure
onwell-formed exchanges. Thenin 82,to ill ustrate how this gructure provides an
acourt for the types of phenomena dasscdly pursued in theories of information
structure, | will outline atheory of a phenomenon \ery diredly related to information
structure — the cnventional impli caures associated with prosodic focusin English
utterances, and suggest how this acourt improves on ahers currently in the literature.

| will assume that information structure is auniversal of human dscourse, na dependent
on the spedfic syntadic structures or other conventions which are developed in agiven
language to fulfill t he associated functions. But the acourt of the meanings asociated
with prosodic focus in English is very language-spedfic; we might exped that other
languages would use very different means to achieve some of the same ends, or would
use similar means to encode other kinds of information. The point of combining the two
acourtsin ore discussonisto use the secondto ill ustrate how the first entersinto the
interpretation d particular utterances in particular languages. But | think that one of the
virtues of the type of information structure | havein mindis that it has much broader
implicaions for formal pragmatic theory, providing a unified foundation for acourts of
phenomena otherwise considered to be quite diverse and independent of ead ather. In
83,1 will very briefly nate what | take some of its other potential applicaionsto be, and
therelationship o this propcsal to anumber of othersin artificia intelli gence lingustics,
and phlosophy.

81. Information Structure and Questionsin a Language Game

Discourse is organized arounda series of conversational goals and the plans, or strategies,
which conversational participants developto achieve them. This shoud na be
surprising, gven the central role granted to intentions in communication and meaning,
e.g. byGrice (1989, Lewis (1969, Grosz & Sidner (1986, Planning Theoristsin
artificial intelli gence, Sperber & Wilson (1986, and Thomason (1990; but an integrated
theory of thisintentional structure and its ramifications for pragmatic theory has nat, to
my knowledge, been developed previously.

Following Stalnaker (1979, | assume that the primary goal of discourse is communal
inqury —the atempt to dscover and share with the other interlocutors "the way things
are', i.e. to share information abou our world. But we must develop strategies for
adhieving this goal, and these strategies involve sub-inquiries. Asin agame, some
strategies may be better, some worse; thisis largely a matter of the rationality of the
participants, and nd of lingustic competenceper se. Whether strategies are dfedive



involves, aswell, an element of luck, asin any inqury. To uncerstand better what | have
in mind, let us pursue the analogy with games.4

The principal elements of agame aeits goal(s), the rules which players abide by, the
moves they may make towards adhieving the goals, and the strategies they may pursue in
making their moves, the last generally constrained bythefirst three and, abowe dl, by
rational considerations. We take the ams or gods of alanguage game, as alrealy naed,
to beto cometo agreeonthe way things are in the world. Using Stalnaker's (1979
nation d the common ground (the set of propasitions which the interlocutorsin a
discourse behave asif they all hald to be true, with apropasitionredized technicdly asa
set of posgble worlds) and related context set (the intersedion d the ommon gound,
the set of worlds where dl the propasitionsin the mmmon goundare true), our goal isto
reducethe mntext set to asingleton set, the acua world. There ae two types of rules,
bath viewed as constraints on the interlocutors' lingustic behavior: conventional rules
(syntadic, compositional semantic, etc.), and conversational rules (e.g., the Gricean
maxims). The latter are nat properly lingustic, but are given byrational considerations
in view of the goal of the game (e.g., the Maxim of Cooperation foll ows from the fad that
playing the language game is a mordination problem, alaLewis; Quality from the fad
that truth isthe ultimate goal; Quantity 1 from the desire to maximizethe payoff of a
move in view of commitment to the ultimate goal), and d human cognitive limitations
(cf. Sperber & Wilson's (1986 discusson d Relevance and Quantity 2 in thislight).>
There ae two types of moves which players may make, lingustic behaviors which fall
under the kinds of acceptable behavior defined bythe rules and are dassfied onthe basis
of their relationship to the goals of the game (I ignare here the general classof
imperatives): what Carlson cdls set-up moves, which are questions, and what he cdls
payoff moves, which are assertions, the answersto questions. Note that moves, onthe
interpretation | will givethem, are not speed ads, bu the semantic objeds which are
used in speed ads: A speed ad isthe ad of profferingamove. | will return to discuss
strategies of inquiry just below.

| assuume that there ae two aspeds to the interpretation d any gven move: its
presupposed content andits proffered content. | use the term proffered asa aver for
what is asserted in an assertion and for the non-presuppacsed content of questions and
commands. Lewis (1969 treas questions as atype of imperative; this grikes me &
corred in that aquestion, if accepted, dctates that the interlocutors chocse anongthe
alternatives which it proffers.6 Most contemporary semantic analyses regard a question
asdenating a determining the set of propasitions which are the possble aswers (or
corred answers, in some theories) to the question; these ae the proffered aternatives. If
aquestionis acceted by the interlocutors, this commits them to a mmon gal, finding
the answer; like the commitment to agoal in Planning Theory, thisis a particularly strong

4Inthis, | follow Carlson (1983, thoughl have developed the ideasomewnhat differently here. Of course,
ultimately the comparison d discourse to a game goes bad to Wittgenstein, and has been picked up by
others, including Lewis (1969 and, of course, Carlson's mentor Hintikka (197319791981).

SHere and below, | capitalizethe Gricean ndion o Relevance, and the related ndionwhich | will formally
define below, to distinguish them from the ordinary English term.

6There ae dso reasons one might want to trea questions and imperatives as distinct types of speed ads.
Sincel'm not addressng imperatives here, | won't try to argue one way or the other.



type of commitment, one which persists until the goal is stisfied or is sown to be
unsatisfiable. The acceted question beames the immediate topic of discusson, which |
will aso cdl theimmediate question under discusson, often abbreviated asthe
guestion under discusson.

Note that Stalnaker's goal of discourse can itself be viewed as a question, the Big
Question, What is the way things are?, whose crrespondng set of aternativesis the set
of al singleton sets of worldsin the context set at agiven pant in dscourse. This
suggests ancther way of viewing the set of aternatives proffered by a question: a
question sets up a partition onthe context set at the point of utterance, ead cdl the set of
worldsin which ore complete answer to the questionistrue (cf. the use of partitionsto
charaderize aswer-setsin Groenendijk & Stokhd (1984). Then we can view the
context set itself as representing the ultimate set of aternatives, for it isthe seledion d a
unique ("adua") world which is our ultimate goal.

When interlocutors accept a question, they form an intention to answer it, which intention
is entered into the mmon goound? If a operative interlocutor knows of thisintention,
sheis committed to it, i.e. she herself (ostensibly) has an intention to answer the question.
Then Relevance an arganizing principle of discourse which suppats coherence and
hencefaadlit ates the processng and storage of information, will | ead her to attempt to
answer it as onas possble dter it isasked. Gricés Quantity 1 maxim, in view of the
goals of discourse, makes a mmplete answer preferable to a partia one.

Assrtions are, as for Stalnaker, choices amongalternatives. If accepted, they are alded
to the ommon goundand thereby shrink the context set. In order for discourseto be
coherent (obey Relevance), it must be dea what alternatives (correspondngto cdlsin a
partition onthe mntext set) a given asertion seleds among. The relevant alternatives are
those proffered by the question, a topic, uncer discusson. That's the sensein which
as®rtions are payoff moves —they choose anongthe dternatives proffered by a set-up
move/question, and in so dang they further the goals of the game. Non-sequiturs are
assertions which dont bea onthe question unaer discusson; even thoughinformativein
the dstrad, they refled poar strategy and aladk of commitment to the immediate goals
of the discourse, i.e. aladk of cooperation. Non-sequiturs also fail to maximize pay-off;
goodstrategists make asrtions with aview to ogimizing the number of relevant
inferences that they will trigger, and it seems reasonable to assume that such inferences
arefaalit ated by the discourse segmentationinduced by the plan structure of the
discourse (seeGrosz & Sidner (1986, Sperber & Wilson (1986, thoughthe latter dont
use the term discourse segmentation).

Strategies of inquiry are sequences of set-up moves, or questions, designed to (at least
partially) satisfy the ams of the game, while obeying the game's constraints. Given that
the main gaal isto answer the Big Question, areasonable strategy will i nvalve aplan to

"Thisisin dstinctionto Carlson's epistemic desideratum of a question, which hasto dowith increasing the
knowledge of the questioner, or with the related views of Ginzburg (1994a). On the present view, it isthe
common gound nat the spe&ker, that's "informed"”, and it is mutual-beli ef-behavior, and nd knowledge,
that's sought. This permits a generalizaion ower rhetoricd questions, quiz questions, etc., which are
problems for more soli psistic views of informationin discourse.



dothis by developing sub-goals which are eaier to achieve and are logicdly related to
eadt ather in such away asto fadlit ate atievingthe main gaal. We can define an
entailment relation on questions, foll owing Groenendijk & Stokhd (198416): One
interrogative Q1 entailsanother Q» iff every propasition that answers Q1 answers Q2
aswell. (This presuppases that we're talking abou complete answers, for otherwise the
entaillments can adually gothe other way around) E.g.. What doyou like? entail s What
food doyou like?. Ananswer to the Big Question, What is the way things are?, entail s
the answer to any ather possble question. We might cdl Q1 in such arelationthe

superquestion, and any Q2 which it entail sa subquestion. On the other hand, if we can
answer enoughsubquestions, we have the answer to the superquestion. Given the
ultimate am of discourse and the rationality of the participants, these types of relations
are the principal fadors that structure our moves.

Of course, questionsin dscourse ae generally more spedfic, and hencemore
manageable, than the Big Question. Besides the discourse goal of inquiry in its most
general sense, we usualy have goalsin the red world, things we want to achieve quite
apart from inquiry, domain gods. And ou domain gaals, in the form of deortic
priorities, generally dired the type of inquiry which we condict in conversation, the way
we gproadc the question d how thingsare. We ae, naturally, most likely to inquire first
abou those matters that diredly concern the atievement of our domain gaals.

Hence damain gaalstendto dictate which sub-questions of the Big Question we take up
at any gven pant. But, as discussed above, oncewe've committed ouselvesto a given
guestion, i.e. we plan to answer it, then we pursue it until and uriessit is either answered
or it becomes clea that it isn't presently answerable. The interlocutors' strategy in this
pursuit may, howvever, include the dedsionto pusue answers to sub-questions, i.e. a
series of related questions may redi ze astrategy to get at the answer to the most general,
logicdly strongest question amongthem. Hence astrategy of inquiry will have a
hierarchicd structure, a set of questions partially ordered by entailment. Things are
adually more complex than this, as questionsin an adual strategy may be only logicdly
related in view of certain contextual entallments. But thisisthe basic nature of strategies,
andin what follows | will assume that they have thisidedized logicd structure,
relativized to context.

Of course, there ae many sequences of questionsin dscourse which are goparent
courterexamples to the constrained relation paited here. For example, at agiven pant
an interlocutor might utter one dter the other a number of relevant sub-questions to some
super-question, withou yet answering any of them. But thisisjust enumeration,
suggesting aplan for how to attack the super-question; nore of these questions has yet
been proffered or accepted. We can oy address sich sub-questions one & atime, and
when oreis being addressed, we stick to it (or can complain to interlocutors who dont
and thereby "change the subjed™). In ancther type of case, someone might have an
epiphany at some point, redi ze how some information just discussed beas on ancther,
now dormant question, and introducethat. This can derail the mnversation, and either
we later try to get badk ontrad with the strategy we were pursuing a else wejust give it
up and move on. But these ae violations of the ruleswhich oy underline their general
force See #so the brief discusson d the questions under discussonin corredive
contexts, in 82.1,where these ae atype of meta-question abou the discourse itself.



One of Carlson's (1983 central insightsis that dialogues are functionally organized by
guestion/answer relations, thoughthe questions are often oy implicit, inferred onthe
basis of other cues. Wewill seein the following sedion ore way in which interlocutors
can retrieve questions under discusson which are only implicit, never explicitly asked: |
will argue that prosodic focus in English presuppases the type of question unaer
discusson, a presuppasition which enables the heaer, with some other contextually given
clues, to reconstruct that question and its relation to the strategy being pusued. Thisis
just one example of the genera case, which is modell ed more astradly in Planning
Theory via Plan Inferencing Rules that permit usto infer interlocutors' plans from other
informationin the ommon gound pus what isadualy said. Similarly, sometimes
answers which are obviously entail ed in a given context are not explicitly uttered, bu are
norethelessentered into the oommon gound. These caes involve accommodation, in
Lewis (1979 sense, and are quite normal in discourse: if it is clea that an interlocutor
presuppases a question a assertion @which isnat yet commonly agreed upon btithe
others have no oljedion, then they behave aif the cmmon goundcontained gall
along. Hence, the nation d amove in adiscourse gameis esentially semantic. A
guestionis nat necessarily redized by a speed ad, but isonly aquestion-denctationin
the technicd sensethat it proffers a set of relevant alternatives which the interlocutors
commit themselves to addressng:8 It tellsyou what the discourseis"abou" at that point
in the discourse, and further, if we look at the strategy of questions in which it
participates, it tell s us where the discourseis going.

In the remainder of this sdion, | will first, as apreliminary to developing aview of
discourse a founced on qguestions, sketch a semantics for questions. Then | will turnto a
formal charaderizaion d the notion d information structure that | have in mind.

Findly, in 81.3 return to a wnsideration d the pragmatics of questions and answers,
viewed as a orollary of their rolesin information structure.

81.1 A Semanticsfor Questions

| adopt a semantics for questions which barows various el ements from the eali er work
of Hamblin (1973, Groenendijk & Stokhd (1984, and vonStechow (1989, thoughit is
different from ead of thesein important respeds. Asin Hamblin's acourt, aquestion
will dencte aset of aternatives, which | will cdl the Q-alternative set of the question. |
borrow from Groenendijk & Stokhd the use of the partiti on establi shed over a set of
worlds by the Q-alternative set to define the nations of complete and partial answer to a
guestion. And| adopt von Stechow's assumption that the Q-alternatives of aquestion are
all asked bythe interlocutors and that this fad influences the cmmmon gound,thoughl
make this part of the pragmatics of what it isto accept aquestioninstead of part of its
semantic denotation asin vonStechow. Thisacourt also dffers from von Stechow's
and from Groenendijk & Stokhd'sin that | eschew a structured semantics for questions,

80ne of the nice mnsequences of this smantic redization d the notion d questions under discusson, as
oppased to Carlson's assumption that impli cit questions are adual parts of the text of a discourse, is that
these more abstrad questions neadn't carry the types of presuppdsitions, espedally existential
presuppasitions which are sometimes said to be asociated with adual interrogative speed ads.



nor do | co-generate question/answer pairs. In thisacourt, the intimate relation between
an asertion and the question it addresses, and hence (partially) answers, is generally
refleded in prosodic focd presuppasitions of the assertion. The latter are agued in 82
below to be presuppasitions abou the role of the asertion with resped to the question
under discussonin the information structure of the discourse. Throughod, | ignare the
important question d how to analyze embedded questions. | assume that their semantics
isdifferent from that of main clause questions, though, & course, the two are dosely
related; cf. Jacbson (1995, Ginzburg (1995, and Higginbaham (1996 for some
relevant discusson.

In what foll ows, for any constituent a, |a| isthe regular denatation o a, arrived at by
reaursive, compositional rulesin the usual fashion. Thelogica form of aquestionis
asumed to include awide-scope interrogation operator, ?. Within its sope, the wh-
clause in aquestionlike Who arived?is assumed to be who(AX[ x arrived]), so that the
wh-element isin prenex pasition, with the main clause interpreted as an abstrad onits
trace For convenience, | will confine the wh-elements considered to who and what, since
they are of the same semantic type. For asimple wh-question, the Q-alternative set
denoted bythe questionis the set of propasitions which can be derived by abstrading on
its wh-phrase, then applying this abstrad in turn to al the things in the model (entities,
functions, whatever) which are of the same type & that denoted bythe wh-phrase. This
can be generalized as foll ows:

Q) The Q-alternatives corre sponding to utteranceof a clause a:° 10
Q-alt(a), ={p: [ui-1,. . .,d-n O D[p = |B|(u-D). . (u-N)]}, where
o hasthelogicd formwh;.1, . . .whj-n(B), with {wh;_1, . . .whj_n} the
(possbly empty) set of wh-elementsin a, and
D isthe domain of the model for the language, suitably sortally restricted
(e.g.to humansfor who, nonhumans for what).

(1) defines a set of alternatives for any uterance even nonquestions. We éstrad over
any wh-elements there may be in the utterance and then permit the variables of
abstradionto vary fredy over entities of the gppropriate sort in the model. Yes/no
guestions contain nowh-elements, so by (1) the set of Q-alternatives to ayes/no question
?(a) will bejust the singleton set {| a|}.

The semantics for questionsis quite simple. The denatation d aquestionisits Q-
aternative set:11

9Note that this st differs from the dternatives determined by a question for von Stechow, since his
alternatives vary simultaneously over both the wh-elements in the question and its focused constituents,
while | have separated out these two types of variation, aswill become dea in §2 kelow.

10t is not crucial here that the wh-elements be treaed as operators. In the LFs assumed here, the role of
the prenex wh-elements is primarily to mark their scope. Otherwise, | might have assumed that the wh-
elements themselves are distingui shed variables, following Ginzburg (1995, with a spedal null operator,
like his QUANT-CLOSURE operator, unseledively binding al the freewh-variables at the gpropriate
level. Thefadsabou scoping d wh-elements, espedally relative to scope of other types of operators,
remain urclea to me, as does the enpirica content of positing nul operators. Hence, | leave thisisaue
addressd here.



(2 I nterpretation of a Question ?a:
[7a| = Q-alt(a)

For aquestion like Who dd Mary invite?, if we take whoto be of type e, the Q-aternative
set described would na include the answer Nobody, thoughthis is presumably felicitous.
So the Q-alternative set isn't necessarily the set of ALL possble answersto the question.
Of course, if we assumed that whois of higher type, say a generalized quantifier of type
<<et>,t>, then nobod/ would be of the gopropriate type to gve a value for the
correspondng abstradion. But aswe will shortly see we wont have to assume anything
abou the type of whoin order to permit such an answer.

To answer aquestion, we must evaluate dl the dements of its Q-alternative set to see
which, if any, aretrue. Answerhoodis defined as foll ows:

©)] A partial answer to aquestion g is a propasition which contextually entail s the
evaluation —either true or false — of at least one dement of Q-alt(g). A complete
answer is a propasition which contextually entail s an evaluation for ead element

of Q-alt(q).

Suppase we have only two propasitions in the Q-alternative set for some question, p and
g. The set of complete answersto the question are thase which entail one member of the
set in (4):

4 {(P&0) (P& =9), (P& q), (-p & -0)}

Note that this st establi shes a partition onany gven set of passble worlds, including the
context set for agiven utterance for in any gven world, ore and only ore of these four
possble formulae ca be true, and in an interesting set of worlds, there will be somein
which eat of these formulaeistrue. Each complete answer correspondsto a cdl inthe
partition and its acceptanceleals to dscading al the other cdls, asin the informal
definition (1) in the preceding sedion.

To ill ustrate, consider the foll owing example:
(5 Who ddMary invite? logicd form: ZfWho (Ax.Mary invited x)]
(6) [?(Who dd Mary invite)| = Q-at(Who (Ax.Mary invited x)) =

{p: u O D[p = [Ax.Mary invited x|(u)]} =

{Mary invited u u J D}

If the proffered (5) isacceted bythe interlocutors, they will then be committed to
answering the question, i.e. evaluating all the dternativesit proffers. Suppcse that there

11§ adopt this ssmantics withou argument here. 1t isjust the simplest type of denctation for questions
consistent with the dternative semantic acourt of focus and questionswhich | develop below. Nothingin
the propasals abou Information Structure and focus hinges on (2), so that one might substitute another
type of interpretation for questions.



are only threepeople in the model, so that D = {Mary, Alice, Gracg ; then Q-alt(5) will
bethe set in (7) (asumingthe relation denoted byinviteisirreflexive, andignaingjoins
of individuals in the mode!):

(7)  {Mary invited Alice Mary invited Grace}

If we take Mary invited Aliceto be p, and Mary invited Graceto be g, then (5)
corresponds to the partition suggested by (4). If the partitionis established ona
reasonably rich context set, the set of complete answers will i nclude Mary invited Alice
andGrace Mary invited Alicebut not Grace, Mary invited Grace but nat Alice, and
Mary invited no org, the last of these picking ou the cél correspondng to the formula
-p & —q. A partial answer would be an utterancewhose truth rules out at least one of the
cdlsof the partition; e.g., Mary didn't invite Grace, ruling ou both of the célsin which q
istrue but leaszing open the question d whether Mary invited Alice All complete
answers are partial answers, bu not vice vesa.

Given the way we have defined answerhoodin (3), we can define some other useful terms
for discussng qestions:

(8) A guestion q; entail s another question gy iff answering (i.e., gving an answer to)
g1 yields a cmmplete answer to qp.
[cf. Groenendijk & Stokhd 198416]

9 A guestion g; contextually entail s anather gy iff answering gy in adiscourse
context with common goundc (a set of propasitions) is uch that ¢ Oanswer(qz)
entail sa complete aaswer to gp.

| will assume withou argument that an uterance may partialy answer a question either
by dredly assrting a partial answer, by contextually entaili ng a partial answer, or by
presuppasing a conversationally impli catling something which contextualy entails a
partial answer to the question.

The semantics for questions | have given in this edionisessentialy static. It will serve
the purpases of the static view of information structure presented in the following sedion.
However, in 81.3,1 will consider the question o how presuppasitions are projeded in
guestions, and thiswill necesstate adynamic view of questions and d the information
structure in which they play arole. Hence, | will present a mntext change potentia for
guestions in dyramic information structure. However, though @fining an upcite
function over a set of g-aternativesis rather more complex than gving static semantic
interpretations, the simple semantics presented here still represents the heat of the
propasal, alongwith the nations of answerhoodand d question entailment.

81.2 A formal theory of information structure

In this ®dion, | will explore aformal definition d the information structure of a
discourse, taking it to be the set of moves in the discourse, bah questions and answers,



explicit and implicit (pragmaticdly retrieved), alongwith various functions and relations
onthem, including the structure induced by the strategy or strategies which order the
guestions. The question/answer relation gves us pairs of moves, the pairsin turn
partialy ordered bythe strategic relation onthe questions. Note that just as questions
may be only indiredly "asked", answers may in fad be provided by a sequence of one or
more aertions; deriving an answer may even require inferences drawn onthe basis of
such sequences, so that the structure is more complex than that of asimple
guestion/answer dialogue, thoughl canna investigate such mattersin detail here.

There ae a oupe of ways | could imagine defining information structure formally. Here
isone:

(10) Theinformation structure for adiscourse D isatuple,
InfoStrp=<M,Q,A,<,Acc, CG, QUD >, where:12

M isthe set of (setup and payoff) movesin the discourse.

Q O M isthe set of questions (setup moves) in M, where aquestionis a set of
propasiti ons.

A [0 M isthe set of assertions (payoff moves) in M, where an assertionis a set of
possble worlds.

<isthe precalencerelation, atotal order on M; m; < my iff m; is made/uttered
before mg in D; the order of any two elements under < will berefleded in
the natural order ontheir indices, where for al m;, i O N.

Acc M, isthe set of accepted moves.

CG isafunctionfrom M to sets of propasitions, yielding for eadym O M the

common gound d D just prior to the utteranceof m. Further, we require
that:

a foral mg OM, CG(my) O Jj<k(CG(m;)),
b. for al mg OM, CG(mg) O {m;j: i<k andm; O AcA\Q}, and
c. foradl mg, mi O M, i<k,
i. thepropasitionthat mj 00 M isin CG(my),
ii. if mj O Q, the propasitionthat m; [ Q isin CG(my),
iii. if mj O A, the propasitionthat mj [ A isin CG(m),
iv. if mj O Acc, the propasition that m;j [ Accisin CG(my),
v. for al propasitions p [0 CG(m;), the propasition that p [
CG(m;) isin CG(my), and
vi. whatever the value of QUD(m;), the propasition that that is the
value of QUD(m;) isin CG(my).

120ne might want to define adiscourse & the set of explicit moves made in a period d time between a set
of interlocutors. In that case, there might be diff erent sets of posshble implicit interpolated moves that the
interlocutors could "agreé' on, with diff erent resulting information structures. Hence, one would talk nat
abou the information structure for the discourse, but about an information structure for the discourse. In
what follows, | assume that a discourse @nsists of al the moves made within it, implicit as well as explicit,
thoughthisisn't crucial. In either case, one might also add a set Exp to the tuple, the subset of M which
consists of all the explicit moves in the discourse.



QUD, the questions-under-discusson stadk, isafunctionfrom M (the movesin
the discourse)13 to ordered subsets of Qn Accsuch that for al m 0 M:
a foral g0 QnAcc, g0 QUD(m) iff
i. g<m(i.e, neither m nor any subsequent questions are
included), and
ii. CG(m) fail sto entail an answer to gand q fas not been
determined to be pradicaly unanswerable.
b. QUD(m) is (totally) ordered by <.
c. fordl g, g'0QUD(mM), if g < d',then the cmmplete aswer to g'
contextuall y entail s a partial answer to .

Sincewe ae only considering questions and assertions, | will assume that the set of
assrtionsin D isthe complement of Q in M.

Note that not all moves in adiscourse ae necessarily accepted, so that Accwill generally
be aproper subset of the set of M. Presumably, we keep tradk of proposed guestions and
assertions, even if they'rergjeded, an acourting which is crucial, e.g., in explaining
denials and corredions. But unlike Carlson's view of discourse, the moves that we keegp
track of are semantic entiti es, the information expressed by the utterancesin the
discourse, and nd structural analyses of thase utterances. This ansdesirablein view of
the psychadlingustic literature which suggests afairly rapid lossof structural information
abou preceading dscourse.

The constraint onthe value of CG for any move, making it a super-set of the ammon
groundfor any previous move, guarantees that the ommon goundwill be monaonic,
preserving information contributed ealier. Of course, discourseisn't always monaonic
inthis ense, bu | will i gnare this problem here. We dso require that the cmmon
groundinclude dl those previous acceted moves which are not questions, i.e. the
previous acceted asErtions, in keging with Stalnaker's charaderizaion o what it isto
accet an asrtion. By making the common gounda possbly proper superset of
previous common gounds and d the set of accepted assertions, we lease open the
passhility that additional informationis added na only by accepted pay-off
moves/assrtions, bu also possbly by acoommodated impli caures, inferences, common
perceptual experience, etc. Clause (c) isintended to capture the fad that at any gven
point in the discourse, the interlocutors have cmplete information abou the information
structure itsalf, including what moves have been made, which were questions and which
assertions, which were acceted, what was in the imommon goundat the point agiven
move was made, and what questions were under discusson at that point.

The set of questions under discusson at agiven pdant in adiscourse is modelled usinga
push-down store, which | cdl the QUD stack. Intuitively, QUD yields the ordered set of
al as-yet unanswered bu answerable, acceted questionsin Q at the time of utterance of
g- When we accet aquestion, we ald it to thetop d the stadk. Itsrelationship to any
guestion previously ontop will be guaranteed by a combination d Relevance entailinga

13Even asertions or questions which are rejected by the participants can be determined to have been
felicitous (or naot) in terms of their relation to the Information Structure of the discourse in which they
occur. Hence, the domain of QUD isn't restricted to the acceted moves.



commitment to answering grior questions, and logica constraints on the way that the
stack iscompaosed. If wededdeto pusue an acceted question byasking a sub-question,
we may add the sub-question to the stadk, so that the stad refleds (part of) a strategy of
guestions. When aquestionis answered or determined to be pradicdly unanswerable, it
ispopped of the stadk, revedingany below it. At any pdnt in dscourse, the question on
top d the stad isthe (immediate) question undr discusson.

| will discussdiredly below the motivationfor clause (c) in the definition d QUD. But
first, so that this discussonis not entirely abstrad, let me ill ustrate how the QUD stack
works with avery simple and rather excessvely explicit discourse. This example
presuppases amodd with ony two individuas, Hilary and Robin, and two kinds of
foods, bagels andtofu. | assume that ead of the questionsin the discourse (Do) is

acceted bythe interlocutors:

(Do) 1. Who ate what?

a What did Hilary ea?

a. Did Hilary ed bagels?
Ans(a;) Yes.

aii - Did Hilary ed tofu?
Ans(aji) Yes.

b. What did Robin ea?.

b;. Did Robhin ed bagels?
Ans(by;) No.

bii . Did Robin ea tofu?
Ans(bjj) Yes.

This entire discourse redi zes a strategy to answer the first question, move (Dgl); here,
the questions invalved stand in simple entailment relations. For ead questionin (Do),

the set of questions which it entail sis given below. (Theserelations are dso refleded in
the indentation herarchy in the layout of the discourse.):

I=(1) = {a4,aii,b,h,bj}
|=(a ={a,ai}
|=(b) = {bj,bji}

Note dso that the following fads hald in the model described:

(1) Giventhat thedomain of the model = {hilary, robin, begels, tofu}, then
Ans(g)nAns(ajj) = Ans(a), i.e. giving complete answersto (g) and (g;j) yieldsa
complete answer to (a). Answering (&) henceyields a partial answer to
(@), and similarly for (&).
Ans(bj))n Ans(bjj) = Ans(b), i.e. giving complete answersto (bj) and (bjj) yieldsa
complete answer to (b). Answering (bj) henceyields a partial answer to
(b), and similarly for (bjj).



Ans(@) nAns(b) = Ans(1), i.e. giving complete answersto (a) and (b) yieldsa
complete answer to (1). Answering (a) henceyields apartia answer to
(2), andsimilarly for (b).

Sincepartial answerhoodistransitive under (1), answering (&), (i), (bj), or (bj)
yields a partial answer to (1).

Intuitively, it is partly because of these four fadsthat (Do) redizes asuccessul strategy
for answering (1). Asead questionin (Do) isasked, it is added to the QUD stadk, with
(1) onthe battom. When asub-questionis answered, e.9. (&), that questionis popped
from the stack and the answer added to the cmmmon goound. When (&) and (ajj) have
been answered, the ommon goundthen entail s the answer for (a), as gated in the first
fad in (11), and then (@) is popped aswell. When bah (a) and (b) have been answered in
thisway, the ommon gound yelds the answer for (a), asrefleded in the third fad in
(1D); then (1) is popped as well, leaving the QUD stadk empty (insofar as this discourse
comes out of the blue).

Thelogicd relations amongthe questionsin (Do) are dso what guaranteethat the QUD
stadk for (Do) satisfies clause (¢) in the definition d QUD, which basicdly requires that
higher questions on the stad be sub-questions of the lower, previously acceted
guestions onthe stadk. The ordering function < in InfoStrpg yields the total order
<1,a,5,Ans(a),5i,Ans(a;),b, b,Ans(b;),bij,Ans(bjj)>, and the QUD functionis as foll ows:

QUD() = 2
QUD(a) = <1>
QUD(&) = <la>
QUD(ANns(a)) = <lag>
QUD(aii) = <la>
QUD(ANS(aii)) = <l.a8j>
QUD(b) = <1>
QUD(by) = <1,b>
QUD(ANs(b})) = <1,b,h>
QUD(bjj) = <1,b>
QUD(Ans(bij)) = <1,b,lyi>

To satisfy clause (c) of the definition d QUD, in ead of the ordered sets just listed, eat
element must be such that its complete answer entail s a partial answer to any element to
itsleft. So, gven <1,b,hi>, answering (bjj) must entail a partial answer to (b) aswell as
to (1), and answering (b) must entail a partial answer to (1), etc. Thisisexadly what the
fadsin (11) tell us.

We can nov define the nation d a strategy of inquiry relative to some topic, or question
under discusson,in terms of the QUD function, as foll ows:

(120 For any question g 0 QnAcg, Strat(q), the strategy of inquiry which aims at
answering q,isthe ordered pair <q,S>, where Sis the set such that:



If there aeno q'0 Q such that QUD(Q) = <. . .cp, then S=g;
otherwise, for all q'0 Q, QUD(q) = <. . .cpiff Strat(q)) O S.

We might read the ordered pair which Strat yields for agiven questionq, <q,S>, as'the
strategy to answer g by condicting the set of sub-inquriesin S'. For (Do), Strat yields:

Strat(a) = <g,>

Strat(aii) = <gj,2>

Strat(a) = <a{<g,2><gj,z>}>

Strat(by) = <bj, >

Strat(bjj) = <bjj,z>

Strat(b) = <b,{<bj,&> <bjj,z>} >

Strat(1) = <1{<a{<g,2> <5j,2>}><b,{<bj,2> <bj,z>}>}>

Thefinal linetellsusthat (Do) involves a strategy to answer (1) by conducting two sub-
inquries, that of answering () by answering (&) and (aj), and that of answering (b) by
answering (bj) and (bjj). Because of the answerhoodrelation required by the definition d
QUD andthe way that Strat is defined in terms of QUD, we ae asaured that any question
g is part of astrategy to answer aquestionq' only if a omplete answer to g will
contextually entail apartial answer to '. It may be that there ae more complex types of
strategies whase charaderizaion requires ordering the second element in the ordered pair
<Qq,S>, bu | wont investigate that here. Basicdly, rational considerations, in connedion
with the information avail able in the cmmmon gound(and hence, what kinds of
contextual inferences may patentialy be drawn) will determine whether astrategy is
well-formed.

Note that we wouldnt want to strengthen clause (c) with the requirement that all
guestions on aQUD stadk entail those higher onthe stack. Thisisill ustrated by
discourses like that in (13):

(13) CG(A) O {Johnisalergic to clams, ore wont ea anything oreis alergic to, ore
will ea something uriessone has sme reason nd to}
A: What kinds of sedoodwill Johnea?
B: Isn't Johnall ergic to clams?

Here, A's question daesn't entail an answer to B's. There might be reasons why John
wont ed clams, even if heisnt alergic to them; e.g. Johnmight keep kasher. If the
answer to B is Yes, heis, then thiswill contextually entail, in combination with the
common goundfor the discourse, that Johnwont ea clams, yielding a partial answer to
A. However, if the answer to B isNo, heisn't, that wont by itself tell usthat JohnWILL
ed clams. Prima faciethis suggests that the requirement in (10d) may beitself too
strong. But | think this apparent problem is resolved if we seethat an answer to B isa
partial answer to the question (14):

(14 What ressons would John have for not eaing clams?



(14) inturn isaway of exploring whether Johnwill ed clams, given the assumption that
one eds whatever one has noreason nd to; hence an answer to (14) contextually entails a
partial answer to (13A). | takeit that (13B) implicitly assumes abridging question like
(14), making the resulting dscourse well-formed under (10d).

As defined, the QUD function daes nat, and shoud na, require that it order a wntinuows
sequence of questions. At any gven time, QUD may nat represent the entire strategy of
inqury with resped to the question onthe "battom" of the stad (i.e., the superquestion):
some sub-questions may have drealy been answered, i.e. parts of the strategy aready
redized, so that they are nolonger onthe stakk. E.g.,in (Do) after answering (a) via
answering (g) and (g;j), al these questions pop df the stad when we turn to address(b),
but they are still part of the strategy for answering (1). Also, in defining QUD, | assumed
that a questionis popped of the stadk if it isanswered or determined to be (pradicaly)
unanswerable. A questionmay also be popped off the stadk if some question lower in the
stack is answered, even if the answered guestion daesn't diredly entail the "higher”
questions popped. This makes snse if we seethe QUD stadk as afragment of alarger
strategy. If we ae committed to ead questionin turn, then ead subsequent question
must help to answer those dready onthe stack, even if indiredly. But our commitment is
redly to the overall strategy, so that commitment to individual questionsisrelativeto ou
commitment to the ealier questions on the stad below. Then answering alower
question g relieves us of our commitment to any higher questionsin Strat(g). E.g.,in
(13), if C follows B's question with Johnkegos kosher, then the interlocutors may drop
the unanswered question d whether Johnis allergic to clams, sincethey are most
interested in the larger question (13A), to which they now have apartial answer.

In view of what | said ealier abou how questions gructure discourse, we dso want to
guaranteethat all of the non-question moves, i.e. the assrtions, in adiscourse ae & least
partial answersto accepted questions, and that in fad ead isa (partial) answer to the
question undr discusgon at the time of utterance. Thiswill follow from the way that
Relevanceis defined within the framework of information structure. Suppase we define
the (immediate) question under discusgon at the time of amove mto be
last(QUD(m)), i.e., the last questionin the ordered set QUD(m). We can now
charaderizethe notion d Relevancein terms of the question uncer discusson at agiven
time (cf. Gricesrelativization d his Maxim of Relevanceto "the purposes of the
discusson") andwhat it isto address sich a question:14

14This cdls out for comparison with Sperber & Wilson's (1986 notion o Relevance. A detail ed
comparisonis not possble here, but | will note two significant diff erences between their notion and that
givenin (15): First, Sperber & Wilson's Relevancerefleds their reductionist program, sinceit isintended
(sofar as| can uncerstand) to play the role of all of the original Gricean conversational maxims. (15) is
not reductionist; e.g., it is not intended to acourt for Quantity implicatures. Second, Sperber & Wilson do
not relativizetheir notion to the interlocutors immediate intentions or goals (and in fad, they deny the very
posshility of a mommon gound, so that the maximizaion o informativenesswhile minimizing processng
cost is cdculated absolutely. But the Relevancedefined in (15) is, crucialy, relativized to the question
under discusson bythe interlocutors, and hence given the pragmatic function o questionsin information
structure, to the interlocutors goals.



(15 A movemisReevant to the question unayr discussonq, i.e. to last(QUD(m)),
iff meither introduces a partial answer to g (mis an asrtion) or is part of a
strategy to answer g (misaquestion).

Cooperative speekers grive to make their utterances Relevant, in kegiing with the goals
of the game. From thisit foll ows that eadr move in afelicitous discourse, ore with a
proper information structure, will be Relevant to the question unar discusson at the time
of its utterance. So, eat as=rtionin such adiscourse will provide & least a partial
answer to the question unaer discusson, as desired. Further, (15), in conredion with
clause (c) of the definition d QUD in (10), captures the coommitment involved in
acceting aquestion: Given (c), aquestion canna be removed from the set of questions
under discusson uriessit's answered or unanswerable; given Relevance, we know that a
guestion can only be acceted if it furthers answering those to which the interlocutors are
already committed, thereby perpetuating that commitment.

Instead of the static charaderizaion d the information structure of a discourse which |
have developed above one @muld define information structure in context change terms, a
view which | plan to develop in subsequent work. One alvantage of the static
charaderizaionisthat it offers amore global view, fadlit ating dscusson d properties of
InfoStr per se, apart from isues of context change; however, | believe that amore
dynamic view yields other types of insight, espedally pertaining to presuppasition
projedionin questions.

81.3 Pragmatics of Questionsin Information Structure

We want to charaderize how pasing a question aff eds the context of the discourse in
which ocaurs, in view of the question's denctation. The theory of information structure
outlined abowve suggests an answer. Recdl Stalnaker's pragmatics of assertion,
paraphrased in (16):

(16) Pragmatics of Assertion: (following Stalnaker 1979
If an assertionisacceted bytheinterlocutorsin adiscourse, it is added to the
common goundat that point in the discourse. 1.e., in dscourse D with InfoStrp,
for payoff move my and the subsequent move mi+ 1, if mj O Accp(Mj+1), then m; O
CGp(Mij+1).

(16) isthe pragmatics for a pay-off move. Then for set-up moves, we alopt the parall el
17):

(17) Pragmatics of Questions:
@ If aquestionisacceted bythe interlocutorsin adiscourse, theniit is added
to the set of questions under discusson. |.e., in dscourse D with InfoStrp,
for question move m; and the subsequent move m;+1, if mj 0 Accp(mj+1),

then m; 0 QUDp(mj+1).



(b) A member of the set of questions under discussonin adiscourse D is
removed from that set iff it iseither answered or determined to be
unanswerable. |.e., in dscourse D with InfoStrp, for moves m;, mg and

Mk+1 such that m; < mg < mg+1 and mj 0 QUDp(my), m; O n(CG(M k+1))
iff n(CG(mk+1)) O a, a a mmplete axswer for mj, or N (CG(mk+1)) O 1, TT
the propasition that m; is unanswerable.

Addition to the QUD stad entail s a strongcommitment to answering the question. If a
guestionis acceted bythe interlocutors, they are ammmitted to answeringit; unlessit is
determined to be unanswerable, it will remain onthe stadk urtil answered. Sincethe
InfoStr containing the QUD stadk is refleded in the ammmon gound,the fad of this
commitment isrefleded there aswell. Finally, given the way entailment among
guestions and answerhoodare defined, in case aquestionis removed from the QUD
stadk, any questionsit entail s are removed from the QUD stadk, aswell. Note that (16)
and (17) are only the principa pragmatic efeds of questions and assertions; there ae
others, aswell. E.g.,if aquestionisasked, thefad that it is asked is entered into the
common gound,whether or nat it is accepted, this by virtue of the fad that the askingis
aspeed ad performed in full knowledge of al the interlocutors, and that such (non
lingustic) shared informationis also represented in the ommon gound. Andif the
guestionis accepted, then the interpretation d the question and the fad that it was added
to the set of questions under discusson at that point also beames part of the mmmon
ground, by vrtue of the way that the cdharader of the dhanging InfoStr is continuowsly
refleded in the mmon gound.

There ae anumber of other important aspeds of the pragmatics of questionswhich | do
not have the spaceto dscussin detail here. SeeGroenendijk & Stokhd (1984,
Ginzburg (1995 for discussons of some of these, Roberts (in preparation) for an
extended examination within the present framework. One of these aspeds, na resolved
elsewherein the literature so far as | know, is part of the motivation for the way in which
the semantics of questionsis formulated in the present acount, andis diredly relevant to
the relationship between presuppaosed and proffered meaning pasited in the Information
Structure framework: Thisisthe question d how presuppasitions projed in questions,
andin particular, of how it isthat questions are halesto presuppdsition, in the sense of
Karttunen (1973. l.e., aquestionwith the logicd form ?a has al the presuppdsiti ons of
a. Given the semantics for questions | proposed in 81.1,we might exped that al of the
g-aternatives of ?a, i.e. theinstantiations of a, would carry the presuppasitions of a, but
that doesn't explain why the entire question inherits them as well.

By presuppdasition, | have in mind the phenomenon described by Stalnaker (1979 and
Heim (1983,1992 An utterance of @presuppases propasition p iff gisfelicitousin any
given context ¢ only when c entailsp. In order for the context to entail p, the context set
shoud be asubset of p.

In Heim (1982,1983,199 presuppasitional felicity for assertions foll ows from their
context change potentias: For example, in arder to cdculate the mntext change for an
asertionwith negation, youfirst have to temporarily update the context set at the time of



utterancewith the material under the scope of negation, then subtrad the resulting context
set from the adual context set:

(18 Heim's (1992 Context Change Potential for Negation:
c +not @isdefined just in case ¢ +Qis,
inwhich case ¢ +not @ = c\(c+y).

But the function determining updite of contexts, and hence c+ ¢, is only defined when all
of the presuppasitions of the assertionto be added, ¢, are entailed bythe mntext set. So
the very posshility of updating the context with the negative as<ertionin her technicd
sense requires the satisfadion d any presuppasitions of material under the scope of
negation. One can argue that by making the fads abou presuppasition projedionfoll ow
from the nature of the update operation and the standard semantics for negation, Heim
has explained the presuppasition projedion properties of negative sssertions. Thisisthe
type of explanation we want for the presuppdasition poperties of questions, aswell. |
can't see anonstipulative way to incorporate such an acourt into vonStechow's
semantics. But adynamic version d Information Structure has the potential to affer such
an acourt, athoughit will have to await further work.

The acourt sketched here andin 81.1 @rivesthe same end result as that given by von
Stechow (1989, thoughit does o by dawing the line between semantics and pragmatics
differently. If we wereto adopt the central feaures of hisacourt apart from structured
propasiti ons, the semantics for questions would be ain (19):

(19) Interpretation of a Question ?(a), following vonStechow (1989:
[?a] = {w | every p O Q-alt(a) is asked in w}.

von Stecdhow's denotation d aquestionisapropasition: the set of worlds where every
propasition in the mrrespondng set of Q-alternativesis asked. If aquestionis acceted
by the interlocutors, this means that al the propasitionsin its Q-alternative set are asked.
Under (19), the denctation d (5) would be & follows:

(5 Who dd Mary invite?

[?Who dd Mary invite] = {w | every p O Q-at(Who dd Mary invite) is asked in
w} =
{w|every pO{Mary invited u uJ D} isasked in w}

With D = {Mary, Alice Gracg, as abowe, the question would have & denotation the set
of worldsin (20) (asuming again that the relation denoted by inviteisirreflexive, and
ignaring joins of individuals in the model):

(200 {w|Mary invited Aliceand Mary invited Grace are bath asked in w}

We might reasonably assume that von Stedhow's questions, li ke other propasiti ons,
would contribute diredly to the mommon gound,so that the prior context set would be
reduced to include only those worlds in which al the Q-alternatives of a are asked. This



has the virtue of relating the accetance of a questionto the ommon gound. But what is
it for apropasitionto be "asked" in aworld? von Stechow doesn't say, bu perhapsit's
this: If apropasitionis asked, the interlocutors attempt to evaluate its truth. On thisview
of what askingis, (19) would entail (17). If aquestionisaccepted, the ommon gound
will be updeted with the information that the interlocutors are committed to determining
which of its Q-alternatives, if any, are true. But naticethat this ssme incremental effed
onthe cmmon gound,while not semantic, will still follow diredly from the pragmatics
for questionsin (17) in conjunction with the semantics for questionsin (2), the definition
of an answer in (3), and the relationship between information structure and common
ground dscussed in 81.1. Once aquestionis accepted, so that by (17) its Q-aternative
set under (2) is added to the QUD stadk of the information structure, the interlocutors are
committed to answering it (until and uressit's determined to be unanswerable).
Answering a question entail s giving an evaluation d al of the propasitionsin its Q-
alternative set; hence a ommitment to answering involves asking ead of those
propasitions, in the sense just defined. Recdl that | assumed that the information
structure of adiscourse is known to al i nterlocutors, so that propasitional information
abou it isin fad part of the ommon gound(seethe dausesin (c) of the definition o
CGin (10)); hence the mmmon goundwill also entail that the question's Q-alternatives
are asked. So the present acourt yields the same results as von Stechow's, but separates
out pragmatic from semantic aspeds of the @ntribution d questionsto dscourse. Note
that the presuppasition projedion properties of questions do nd automaticaly follow
from the sort of treament exemplified by the semanticsin (19), even thoughin it the
proffered content of the questionis diredly added to the mmmon gound. The proffered
content itself isonly indiredly related to ore of the question’s g-alternatives. It doesn't
automaticdly cary alongthe presuppdasitions of those g-alternatives, because thereis
nothingin his ssmantics that would prevent the interrogative operator itself from being a
plugto presuppdasitions, blocking them from projeding to the entire question.

Recdl that aquestionis, in somerespeds at least, like an imperative, and this proposal
for the semantics for questions, like von Stechow's, shoud be judged partly in that light.
If accepted, an imperative commits the heaer to trying to make the correspondng
assrtiontrue; i.e., it commitsthe heaer to a cetain damain gaal. If accepted, aquestion
commits the heaer to trying to add its answer to the ommon gound i.e., it commits the
heaer to a cetain dscourse goal. Sayingthat the accetanceof aquestioninvolvesa
commitment on the part of the interlocutors would suggest that we could respondto a
guestionwith arefusal, just aswe can refuse to accgot an imperative. That seemsright,
and is compatible with bah the treament in (2)/(17) andthat in (19). However, if we say
that the proffered content of aquestionis apropasition,asin (19), thiswould also
suggest that we could deny itstruth, as with assertions. But, thoughwe can answer
imperatives with "No", it doesn't sean quite right to me to refuse aquestion by aenying
itstruth, asin, "No, it's nat true that I'm committed to discussng that question’; this
arguesin favor of the more pragmatic acourt developed here, involving (2) and (17),
over the more semantic acourtsin (19) or von Stechow (1989. It is possble that
caeful consideration d the fads abou indired questions will bea onthisisaue, aswell,
but that remainsto be seen. In addition, the treament of the pragmatics of questionsin
the present acourt parall els the degant treament of assertion by Stalnaker, while
avoiding the complications of structured propasitions. Whatever we make of these
considerations, | dothink that utterance of aquestion, when it is acceted by the other



interlocutors, at least has von Stedhow's effed indiredly. Knowingwhat aquestionis,
andwhat it isto accept it, the interlocutors know that thisis the question unaer
discusgon.

82. Focusand Information Structure
§2.1 The Presuppositions of Prosodic Focusin English

Skill ful interlocutorsin discourse expend agood akd of effort making sure that at any
given pant al the participants are dea abou what the mmmon goundislike, including
what they are talking abou (the question undr discusson), and hav what they're talking
abou relates to the rest of the information in the mmmon gound(the strategy of inquiry
they're foll owing and its general relationship to the information structure of the
discourse). As Mike Calcagno(p.c.) pointed ou, in a competiti ve game players hide their
strategies; in a woperative game they make their strategies explicit. Languageis
cooperative, even when we're using it to compete. Redundancy helpsto asaure that the
cooperationin sharinginformationis effedive.15

One of the todls we use to redize desirable redundancy is presuppasition, which also
servesto help gve mherenceto dscourse, aswe will see Recdl that utteranceof a
lingustic expresson gisonly felicitous if the cntext of utterance entail s the
presuppasitions of ¢. This means that when an utterance has a presuppasition, thisisa
conventional redundancy —the presuppdasitionis arealy at least entailed bythe context, if
nat explicitly part of the mmmon gound. But this built-in redundancy of
presuppdasitions can be used, as has often been naed, to adually introduceinformation
which was only impli citly assumed previously, or even na previously introduced at all .

If an utterance has a cnventionally expressed presuppdsition, it is often qute dea what
the cntext shoud belikein order for it to befelicitous. Andif the mntext isn't quite like
that but the heaer is cooperative and has no oljedionto the truth of the presuppased
information, she will acoommodate it — behave & if the mntext included that information
al aong,and hence aif the utterance which triggered the presuppdasition were feli citous.
Consider the gossp's use of fadive verbs to introduce scandal ous information with
impunty —Isn't it shocking that Mary has run avay from home?.

| will argue here that intonational focus in English is presuppasitional, givinginformation
abou the type of information structure in which the utterance a<ciated with it occurs
anditsrolein that structure. It isthereby redundant, given the fad that the information
structureisin principle ommon information. And interlocutors use this redundancy to
indiredly convey information abou the information structure they intend. The main idea
isthat assertions, like questions, are mnventionally associated with a set of aternatives,
althoughthese dternatives are presuppcsed by the prosody rather than proffered as are
the Q-alternatives of questions. Focd alternatives are cdculated onthe basis of the
placement of prosodic focusin the utterance, donglines smilar to thase developed in the
theories of Rooth (1985,1992 and vonStechow (1989, among dhers. It haslong keen

15For an enlightening dscusson d the value and role of informational redundancy in dscourse, see
Walker (1993.



noted (see e.g., Jadkenddf (1972) that in question/answer pairs, the prosody d the
answer constrains the questions which it can answer; in this theory, asin the others just
cited, this relationship will berefleded in a cndtion onthe relationship between the
alternatives associated with ead member in the pair, the Q-alternatives of the question
andthefocd alternatives of the answer. Also, it has been occasionally nated in ather
conredions (cf., e.g., the discusson d yes/no \s. dternative questions in vonStechow
(1989) that the set of alternatives proffered by a question may dependin part onits
prosody. Thisisrefleded in the present theory in the asumption that prosody days a
rolein determining a set of focd alternatives for questions, aswell asfor asertions. Ina
guestion these dternatives constrain the type of super-questionit may be related to in the
strategy of inquiry. Hence thisis an alternative semantics acourt of prosodic focus.
However, it differs from other recent acourts alongthese lines (Roath (1985, von
Stechow (1989, Krifka (1992) in that it does nat assume any dired focus nsitivity for
particles like English only or even, or in the other operators and particles discussed in the
extensive lingustics literature onfocus. In thisresped, it isin the same vein as the recent
work of Rooth (1992, Schwarzschild (1994p,19941) and vonFintel (1995, who also
attempt to derive cetain focus eff eds pragmaticadly, thoughthey develop dfferent
medanisms.

| am explicitly confining myself here to dscusson d the role of English prosodic focus,
and hence an not making claims abou some universal li ngustic phenomenon, Focus.
With Rooth (1996, | would argue that instead we neal to gve detail ed analyses of
particular conventional elementsin particular languages. However, | do assume that
information structure isa universal of human dscourse. And the persistent intuitions on
the part of reseachers that there ae universals of information structure (topic, focus,
theme/rheme, etc.), plus the persistent linkage of focus with the questior/answer
paradigm, need to be explained. If we asume that discourse has afunctional structure of
the sort I'm propasing, then we can go qute abit of the way towards explaining these
intuitions, while leaving open the possbility that syntadic constructions and aher
conventional fadorsin various languages contribute to fulfilli ng these functionsin
somewhat diff erent ways.

Let me briefly sketch what | mean by English intonational focus. Then | will turnto a
more detail ed proposal of how the presuppasitions arise and what their content is. | will
make the foll owing, somewhat simplified assumptions abou the prosodic phondogy o
focus:16

(220 ThePhondogy d Focus:
@ Thereis at least one intonation phrase per sentential (or sentential-
fragment) utterance
(b) Thereis at least one focused sub-constituent (possbly nonproper) per
intonation plrase. Thisfocused constituent is marked with the feaure F
in what foll ows.

16seeSelkirk (1989 for afairly detail ed exploration o the issues and dscusson o many valuable
examples; my assumptions abou prosody are adopted from her work, except where noted. Selkirk's work,
inturn, relied heavily onthe work of Pierrehumbert (1980 onthe phondogy o tone, including gtch
acceits;, see &so Liberman & Pierrehumbert (1984).



(© Thereis at least one pitch accent per focused constituent, associated with a
subconstituent.

(d) Every pitch accet must be associated with material in afocused
constituent.

(e There is one phrase accet (H- or L-) and ore boundxry tone (H or L) per
intonation phrase.l?

) The string-final pitch accent in the focused constituent is assgned the
most prominent stressin the intonation plrase (Nuclea StressRule).

All of the following prosodic fadors are probably pragmaticaly (and hence potentially,
semanticdly) significant:

(23) Pragmaticdly Significant Prosodic Fadors:

@ the dhoiceof intonation phrase @nstituent(s) (which | tentatively assume
are dways correlated with syntadic constituents); and

(b) within the intonation plrase,
(1) the dhoice of focused constituent,
(i)  theplacament of pitch accent(s),
(i)  the dhaiceof pitch accat(s), and d phrase accet and boundry

tone.

(© the relative prominence of different intonation plrases, bah within an

utterance and aaossutterances.

Thoughl will concentrate in this ssdion onthe significance of the seledion d focused
constituent, the other fadtors are surely important to afull understanding o the
phenomena usually grouped under the term "Focus’, andin 82.2.2.2 will note the
crucia rolein certain examples of (23a) and (23c), the dhaiceof intonation plrase
constituents and their relative prominencewithin an uterancel8

The &ove ssauumptions refled the fad that all English utterances bea prosodic focus
(tonal and rhythmic prominence) on at least one cnstituent, thoughthat focus may be
broad or narrow (seeLadd (1980 and examples below). In keguingwith thisand with
the methoddogicd principle of semantic compositionality, the theory | offer amsto gve
aunified acour of the semantics of English prosodic focus aaossall utterancetypes,

17In Liberman & Pierrehumbert (1984), boundhry tones are redized at the end o their associated
intonation plrase, while phrase accets effed atransition between the last pitch accent in the intonation
phrase and the boundiry tone. SeeBedkman & Ayers (1994 for a somewhat diff erent acourt, involving
intermediate intonation plrases, aswell.

18] must ignare the isaue of the significance of multiple intonation phrases per utterance, and | will only
briefly comment briefly onthe significance of various combinations of phrase accet and boundry tone,
thoughl fed certain that these matters warrant careful investigation. Andthere ae anumber of interesting
guestions abou pitch accent placanent within focused constituents (seeSelkirk 1984, and abou the
choiceof pitch accents (seePierrehumbert & Hirschberg (1990) which | must also ignare. Ancther isaue
that needsto be aldressed in more detail i s the question d where in the grammar (e.g., at what level of
representation) these mnventional elements shoud be encoded. Selkirk encodesthem at SS("surface
structure™) in a Government-and-Binding style grammar, bath to capture the fad that the relationship
between pitch accent placement and F-marking appeasto be syntadicaly constrained and so that this
informationis availableto bah PF("phondogicd form") and LF ("logicd form"). | have not seen a
caeful exploration d theseisalesin a mnstraint-based grammaticd framework.



whereas most theories addressonly one or two contexts of use and some aiuthors even
claim that no unfied acourt ispossble. Note dso that the asumptions abou the
placement of pitch accents and stresswithin focused constituents assure that the fegure F
isinvariably redized in the surfaceform of the utterance by rhythmic and tonal
prominence The prosodic redizaion d focusis nat universally assumed bythose
working onthe semantics of focus. SeePartee(1991) and Krifka (1992 for examples
wherefoci crucialy are NOT soredized. There ae no abstrad foci in the present
analysis of English; for the time being, my critique of other approaches will haveto
remain implicit in the way the present approacd is developed.

| want to bring spedal attentionto (22d), the assumptionthat al pitch accents must be
within focused constituents (cf. Selkirk's (1983282), Focus Domination d Pitch Accent).
It entail sthat if an utterance beas a single narrow (often cdled "contrastive") focus on
some nstituent x, the remainder of the utterance bears no intonational prominence, so
that its contour soundsflat to the ea of the native speeker. Selkirk talks about pitch
accet placement in terms of "old" and "new" information. Unaccented elements of an
utterance (or at least NPs and aher arguments which would atherwise normally bea
accent) are taken to be "old information”, accented constituents are taken to be "new
information”, but Selkirk doesn't make predse the sense she would gve to those terms.
Within the present acourt, we can offer amore predse sense for those terms — they are
taken to be part of the question uncer discusson?® | take the expressonold to be
synonymous with given by the question unar discusson, and new (in the sense relevant
here) to mean 'nd given bythe question unar discusson'.

Thefocd alternatives for agiven uterance ae defined as foll ows:20

(24) Thefocusalternative set correspondng to a wnstituent 3, ||B||, is the set of all
interpretations obtained by replaang al the F-marked (focused) constituentsin 3
with variables, and then interpreting the result relative to ead member of the set
of al assgnment functions which vary at most in the values they assgnto those
variables.21

19selkirk paints out that it appeas that unaccated NPs sometimes oceur even phrase-finally within a
focused congtituent, and still they seem to be old information in the sense intended here. This suggeststo
me that we may need to reconsider the phondogicd representation d focusin some respeds, but | can't
explore that in the present paper.

20Rooth (1985 and vonStechow (1989 dorit define dternativesin thisway. Instea, asin Krifka (1992,
alternative sets are cancdled ou when the constituent which determines them is argument to afocus-
sengitive operator. That is not the case with the definition | offer here, and the diff erence shoud be borne
in mindin comparing this acourt with thase of Roath, Krifka, or von Stechow. For simple caes, (24)
yields the same results as the assumption that focused constituents are raised at Logicd Form, and that such
raisingisisland-insensitive (seeRoacth (1995). However, sseRochemont & Culicover (1990 for
arguments that association with focusis bounded, i.e. sensitive to islands; | dont yet seehow to cope with
the problem thisraisesin defining the focus alternative set, but it doesn't seem that, e.g., Rocth or von
Stechow have taken this type of datainto acount either.

2l\We might want to require that the replacement variables be novel in the sense of Heim (1982, and
constrain the set of assgnment functionsto include only those in the Satisfadion Set of the Fil e/Context at
the time of utteranceof 3. Thiswould guaranteethat any definite (or Familiar) NPsin 3 would be
appropriately bound But | won't pursue this refinement here.



Given (24), bah guestions and their answers, assertions, have @rrespondng alternative
sets, the Q-alternatives of the questions, and the focd aternatives of their answers. This
observationisthe basis of von Stechow's (198936) naotion d question/answer
conguence, modified and generdized in (25):

(25 Move B iscongruent to aquestion?a iff itsfocd alternatives ||3|| are the Q-
alternatives determined by ?a, i.e. iff |[3|| = Q-alt(a).
[after von Stechow (1989)]

Given (24) and (25), the as=ertionin (5b) isa mnguent answer to the questionin (5a):

) a. Who dd Mary invite?
b. Mary invited nobody.

The set of focd alternatives for (5b) (with the empiricdly corred focus in this context) is
the same as the Q-alternative set for (5a). Congruencedoesn't require that the answer be
amongthe arrespondng set of aternatives (andin thisresped is like the answerhood
relation gven in the previous fdion), but only that the answer and question evoke the
same set of aternatives. Further, nde that thistheory of questions and answers gives a
guestion like (5a) no existentia presuppasitions. The propasitions in its Q-alternative set
doall entail the existence of someoneinvited, bu these propasitions are just asked, nd
aserted; the questiorn/answer relationship as defined above does nat require that the
answer be one of the Q-alternatives. They may all be false, as entail ed by (5b), in which
case there is no existential implicaion.

Consider the following presuppasition o prosodic focus for assertions, generali zed from
the requirement for questior/answer pairsin vonStechow (1989 and Rocth (1992:

(26) Presupposition of prosodic focusin an assertion f3:

[ isa mnguent answer to the question uncer discusgon at the time of its
utterance

Given (26), the prosodic focus on an assertion presuppases that the aurrent goal of the
discourse isto choase anongthe dternativesin |B|].

Thisworks fine for question/answer pairslike (5). But questions also bea prosodic
focus, and we want a more general principle than (26), ore which tell s us the meaning o
prosodic focusin an utterance of any mood. Recdl that questions can belogicdly related
to ead ather, andin effedive strategies of inquiry they generaly are. To motivate this
onempiricd grounds, consider the multi ple wh-question (27a) and the simple wh-
guestion (27by):

(27) a Whoinvited who?
b. Who dd Maryg invite?

Note that (27b) can be asked more or lessimmediately foll owing (27a), so that
<(278),{(27b),8}> seansto be afelicitous drategy of inquiry. It seemsthat the prosody



in (27b) iscrucia to thisfelicity; e.g., the same string bu with focus oninvite instead
would beinfelicitous. In order to cgpture this, we need to say something abou the
presuppdasitions of prosodic focus in questions.

It would be desirable to generalize over the presuppasitions of prosodic focus for the two
types of speed ad considered, asin (28) below. Asaumethat ead uterancehas a
logicd form which involves amood operator. * Bis e utteranceof with mood \eriable *
ranging ower {? (interrogative), . (assertional)} :

(28) Presupposition of prosodic focusin an utterance*3:
3 is congruent to the question unaer discusson at the time of utterance

(28) entail sthe subgeneralizationin (26). However, given the definition o congruencein
(25) and, espedally, the definition d the focus alternative set in (24), (28) would fail to
explain the felicity of <(27a),(27b)>, sincein (27b) the wh-word, whois nat prosodicdly
focused (compare the edio question WHO did Mary invite?, where whois plainly
focused). However, the generdizaionwill hald if we dhange (24) to oltain the set
ranging nd only over the F-marked constituentsin 3 but over any wh-elements as well.
Then we would oltain (29):22

(29) Focusalternative sets (Revised definition)
The focus aternative set correspondngto a constituent 3, |[B]], is the set of all
interpretations obtained by repladang al the F-marked (focused) and wh-
constituentsin B with variables, and then interpreting the result relative to eat
member of the set of all assgnment functions which vary at most in the values
they asggnto those variables.

Now we will apply the analysisin (25), (29) and (28) to the analysis of the sequence of
utterancesin (27). Given the semanticsfor questionsin 81.2 the relevant interpretations
arethosein (27a) and (27b):

(27a) |?Whoinvited who|={u invited u® u,u’'] D}

Soif D ={Mary, AliceGracsg, then the questionwill have the following gaternative set
(ignaing again the posshility of colledive aguments):

{Mary invited Alice, Mary invited Grace, Aliceinvited Grace, Aliceinvited Mary,
Graceinvited Mary, Graceinvited Alice}

(27b) (inthe same model, given the derivation d this examplein (6))
[?Who dd Maryg invite] =
{Mary invited Alice, Mary invited Grace}

Clealy, the Q-alternative set of Who dd Maryrg invite? is a subset of that for Who invited
who?. Hence, (27a) entail s (27b), since a omplete answer to (27a) will yield avaluation

22Thiswould na give the mrred results for utterances containing indired questions.



for al the dternativesin (27b) aswell. (27b) isasub-question d (27a), so that (27)
represents afelicitous drategy of inquiry.

Calculating the focd presuppdasitions of (27b) asin (29), wefindthat |[(27b)|| = {u invited
u'| u, ul) D}. But thisisjust the set of propasitions which is the Q-alternative set of
(279); i.e. [(27b)]||= Q-alt(27a) = {u invited u' | u, ud D}. Hence(28) is stisfied.

Note that with broad focus on (274), the questionwhich it isconguent to istrivid: it is
just the Big Question. However, | think thisis misleadingin this example: usualy invite
takes not only an agent and a patient, but also agoal, the event to which the patient is
invited. Sinceno gal isgivenin (27a), it strikes me & €lli ptic, and this elli psis uggests
a onredion ketween this question and an on-going pior discusson d some event. |
wont gointo thisin any further detail here, but just want to nde that €lli psis, like de-
stressng/de-accenting within a focused constituent, may influencethe determination o
the question to which an utterance, either question a assertion, is presuppcsed to be
conguent. SeeRooth (1995 for discusson d the relationship between dlli psis and
"anapharic destressng".

(28) not only explains the felicity of the discoursesin <(5a),(5b)> and <(27a),(27b)>, bu

also the infelicity of sequenceslike thosein <(5a),(5¢)> and <(5a),(5d)> andin

<(27a),(27c)> and <(274),(27d)>, sincein nore of the last four cases will the focus

alternative set of the seaondelement equal the Q-alternative set of the first, the question

under discusson:

) Who dd Mary invite?

. Mary invited nobody-.
Mary invitede nobody.

. Maryg invited nobody.

00 ocw

Whoinvited whao?
. Who dd Maryg invite?
Who dd Mary inviteg?
. Whor did Mary invite?

(27)

o0 ocw

Note that onthis conception d how prosodic focus works, it triggers a presuppasition bu
does not uniquely determine the nature of the set of alternatives with which the utterance
must be compatible/conguent, following Kadmon & Roberts (1986. Because of
potential operator scope anbiguities, we dso require, in many examples, fairly rich
information abou the structure of the precaling dscourse in order to determine what the
guestion unaer discusson adually is, and hence, indiredly, what the truth conditi ons of
the utteranceitself shoud be. Consider the example from Kadmon & Roberts, with the

alternative scopes represented by the passble questions under discusson (QUDs) below
it;23

23K admon & Roberts give an analysis of the full prosodic contour of the example, including the pitch
accaits, their placement, and the phrase and bounéry tones; thisisthe same for ead dof the noted readings.



(300 Hedoesn't like [MOST]E of the songs.
most = :  Q-alt(30) = {|DET songs (Ax[- likes(he,X)])|: [IDET| O F}
-most: Q-at(30) ={|-~ DET songs (Ax [likes(he,X)])|: [IDET| O F}
where DET isavariable of type <<et><<et>t>>, andFisthe set
of determiner denctations.

These sets of aternatives correspondwith dfferent questions. For the most- scope
order, the questionis, rougHy, What is the propartion o songs that he doesn't like? ; for
the -most scope order, the questionis What isthe propation o songsthat | deny that he
likes?. Thefocus onthe utterance makesit in principle cnguent with either question,
and so the utteranceis ambiguots in its presuppasition. The adual context of utterance
will generally disambiguate. If it doesnt, i.e., a heaer encourters sich an uterance
withou adequate mntext, then, as discussed by Kadmon & Roberts, the simplest context
one can evoke will be the default assumption; here, thiswill be the non-denia context, in
which most has wide scope. Setting upthe other passble reading involves amore
complex context, invalving an assertion, its denial and a wrredion, so we ae lesslikely
to retrieve it when heaing the utterance out of the blue.

In summary, the prosodic focus on an uterance gives rise to the presuppasition that the
utterance, whether assertion a question, is congruent to the question under discusson.
Such amedhanism will obviously help to gve wherenceto dscourse, and asaure
relevance Anditisat least to some extent redunchnt: For example, in a
guestion/asertion sequence if the spekers are playing the language game rredly, i.e.,
inter alia observing Relevance and the imperative to addressthe goal represented by the
guestion undr discusson, then the assertion shoud be an answer to the precaling
guestion. If the asertion's prosody also presuppases that it playsthisrole, thisisa
redundant confirmation d the assertion'srole, and henceindiredly of the question keing
investigated. But of course, orcethe rules of agame ae set, we often develop strategies
for more dficient play. Inthe cae of an assertion, if the prosody presuppases the type of
guestion it addresses, then it may nat be necessary to adually ask the question explicitly,
espedaly if the relevance of the question to the ongang strategy of inquiry isclea.
Hence heaers can use the presuppdasitions of English prosodic structure to acammodate
portions of the information structure assumed by the spedker.

| will now turn to briefly review several types of examples from the literature onfocusin
light of this propacsal.

§2.2 English Focus Phenomena

In §2.2.1) will ill ustrate the goplicaion d the theory in §2.1to ore of the most

discussed phenomenainvalvingfocusin English, asociation with focus. Thenin §2.2.2
| will briefly consider extensionsto ded with uses of focus often cdl ed contrastive, that

They also gve adetailed acourt of the kinds of context in which ead of these readings can arise. The
reader isreferred to their paper for detail s.



in contrastive topics, contrastive focused peirs, and yes/no questions interpreted as
aternatives.

§2.2.1 Association with Focus as a conversational implicature24

Some of the most interesting work in the formal lit erature on focus in the past decale is
that which addresses what Jadkenddf (1972 cdled association with focus, the tendency
for the interpretation d certain operators, including regation, only, even, modals, and
adverbs of quantificaion,to depend partly onthe prosodic focd structure of the utterance
in which they occur. Rooth (1985 argued that this sensitivity to focusis part of the
lexicd semantics of the operators he amnsidered, and that it beas on the determination o
their domain restriction. Basicdly, he agued that the domain is (a subset of) the focus-
determined alternative set correspondng to the constituent which is the operator's scope
at LF, thisbeing spedfied as part of the lexicd meaning d an operator like only. More
recantly, von Stechow (1989 and Krifka (1992,inter alia) have alopted asimil ar
approadch within the structured propasitions framework. In their work, a structured
meaning refleds the focd structure of the relevant utterance it isan ardered pair,
dividing the utterances meaning into focus and gound. The lexicd semantics of one of
the focus-sensiti ve operators makes referenceto bah aspeds of the structured meaning d
the @nstituent which isits cope. Both of these gproadhes invalving focus-sensitive
operators place aheavy burden onfocusin the achitedure of the resulting semantic
theory; association with focus is taken, byitself, to motivate asignificant complicaion o
the semantics for alanguage (seeRocath (1996 for some relevant discusson). Further, it
isclea that focus doesn't fully determine the domain of these operators; other contextual
fadors plus presuppasitions of the constituent in the operator's sope dso play important
rolesin its determination (seeRoberts 1991/1995. It would seem desirable to say
something abou the relationship between these various ways in which the domain is
determined, bu the focus-sensitive gproad, being besicdly semantic, canna generalize
to include both the semantic focus-sensitivity and the dealy pragmatic fadors. Simply
making focus sensitivity part of the lexicd semantics for the relevant operators fail s to
cgpture what it is that makes this phenomenonso pervasivein damain restriction. But it
also seans plain that focus plays aregular and significant role in the interpretation o
utterances containing these operators. We need to acmurt for this role, something which,
e.g.,Valduvi (1992, 1993and Valduvi & Zadarski (1994 canna doin a systematic

way.

Recently, Roath (1992, vonFintel (1994,199%, and Schwarzschild (1994,,1994H1 have
attempted more pragmatic acourts of the various association with focus phenomena,
acounswhich are ather anapharic, asin Rooth and vonFintel'swork, or involve
entailments from principles for the interpretation o focus as contrast, asin
Schwarzschild. The information structure framework presented here suggests ancther
kind d pragmatic acoun for association with focus eff eds, ore which foll ows
straightforwardly from independently motivated principles defined in previous sdions of

24Thanks to Nirit Kadmon and Paul Portner, whase thougtiful comments on an ealier draft led to what is,
| hope, a mnsiderable improvement of this ®dion. They shoud na, however, be taken to necessarily
agreewith the view proposed here.



this paper, withou necesstating any additional stipulations. The acourt islike the
ealier acourt in Rooth (1985 in assuming that association with focus is esentialy a
fad abou how domain restriction o operatorsis influenced by posodic focus. But |
asume no spedal lexicd sensitivity of the relevant operators; and urike von Stechow
and Krifka, | would argue that the focd structure of an utteranceis transparently given by
its prosodic structure, withou the need to spedfy an independent partition onits
meaning. Inthis edion, | will outline how the information structure framework from 81
and the asumptions abou prosodic focus in the previous sdion explain the role of
prosodic focus in restricting the domain o only. SeeCalcagno (1995 for arelated view
of domain restrictionin adverbs of quantification.

Utterance of a construction where only isa VP modifier, x only VPs, is often taken by
theoriststo presuppcse that x VPs, bu is smetimes assumed to only entail it. | will
asuume the presuppasitional view, but this doesn't make adifferenceto the acourt | will
offer. If x VPsis presuppased, then just as prosodic focus, in presuppasing a question
under discusgon, can adually be used to introducethat question, so only can be used to
introduce the presuppdsition that x VPs, even when it isn't already known to the
interlocutors. The two cases are parall €l in that the presuppaitionin ead is quite
explicit, so that it is clea what must be acommodated in order to repair the ntext.
Unlessthey have grounds to oljed, cooperative interlocutors will accoommodate these
presuppdasitions as necessary.

Asame that the meaning d VP-adjunct only isasin (31):
(3) Interpretation of VP-adjunct only:

Presuppased content: the subjed has the property denoted bythe VP
Proffered content: the subjed has no properties apart from that denoted by the VP

Given this, the analysis of Asciation with Focus, following Rocth, involves
determining which classof propertiesisthe intended damain of quantificaion for the
operator noin the proffered content of only. In Roberts (19971995 | argued that this
couldnt be determined solely onthe basis of an algorithm based on posodic focus, bu
that it shoud be the set of properties which are relevant in the cntext at that point in the
discourse. Now we can be more predse éou what that means. The answer will be seen
to follow from the requirement of Relevance & defined in (15) and the presuppasition o
prosodic focus in (28), repeded here (alongwith (25)):

(15 A movemisReevant to the question undyr discussonq, i.e. to last(QUD(m)),
iff meither introduces a partial answer to g (mis an asrtion) or is part of a
strategy to answer g (misaquestion).

(25 Move B iscongruent to aquestion?a iff itsfocd aternatives ||3|| are the Q-
alternatives determined by ?a, i.e. iff |[3|| = Q-alt(a).

(28) Presupposition of prosodic focusin an utterance*3:
3 is congruent to the question unaer discusson at the time of utterance



To seehow this domain restriction works, consider the example in (32):
(320 Mary only invited [LYN]g for dinner.
Given (28), (32) presuppases the questionin (33):

(33) Which individual(s) igare such that Mary has no properties apart from having
invited that/those individual (s) for dinner?

In order to understand what a spedker intends by uttering (32), we must determine the
intended damain for only. We dready know that there is an independent requirement that
the utterance, and the question it presuppases, be Relevant to the prior context, i.e. that
they addressthe question unabr discusgon. If (32) is uttered ou of the blue, thiswould
mean that the presuppased question (33) would have to form part of a strategy to answer
the Big Question; all of Mary's properties would be Relevant in such a cae, as any
information about her having a not having them would addressthe Big Question. But,
under the asumptionthat Mary exists, utterance of (32) out of the blue would make it
falsein any reasonable model, since Mary surely has, at the very least, the property of
self-identity (and presumably a number of others), as well as perhaps that of having
invited Lyn for dinner. Hence, onthe assumption that the spedker of (32) is competent
andis observing the Gricean maxim of Quality, i.e. trying to assert something truthful,
this can't be the intended context of utterancefor (32). Asl have agued elsewhere
(Roberts 1997/1995, 1995k damain restriction is always constrained by cooperativity:
the moperative hearer asaumes that the speaker is cooperative & well (and competent),
and onthis basis, seeks to resolve any apparent fail ure of cooperativity, e.g.failureto
satisfy the Gricean maxims of Quality or Relevance, presuppasitionfailure, etc., by
restricting the domain in such away as to make the ntribution cooperative dter all.

Now imagine instead that (32) is uttered following (34):

(349 Who dd Mary invite for dinner?
(32 Mary only invited [LYN]E for dinner.

Of course, as we have drealy seen, (32) prosodicdly presuppases that the question uncer
discussonis (33), which is not the same question as the explicit (34). We ca orly
felicitously acoommodate the presuppased (33) if the newly acoommodated questionis
itself Relevant to the acceted question (34), so that they form afelicitous Strategy of
Inquiry and hencethe resulting Information Structure is well-formed. This requirement is
straightforwardly met just in case we asume that the intended damain of onlyis (a
paossbly nonproper subset of) the set of properties which Roaoth's (1985/von
Stechow'sg/Krifka's theories would fix conventionally as the domain of only in (32). This
is because, given the semantics of questions, only with this domain restriction will al of
the answersto (33) be aswersto (34) aswell, so that (33) is Relevant to (34). Here's
why:

The only way to address(34) isto determine the truth of a propasition d the form |m
invited a|, where a is either arigid designator dencting an individual in the model or else



nobod/.25 But then this means that the set of Relevant propertiesisjust the set which,
when predicaed of Mary, yields one of those propasitions, i.e. aproperty of the form
linvited a|, where a is either arigid designator dencting an individual in the model or
elsenobod;. This st of propertiesis then the set which must restrict the domain o only
in (33) if it isto be Relevant to (34), i.e., to form part of a strategy of inquiry for
addressng (34). But thisisjust the set of alternative properties which isretrieved in
other acouns, e.g.in Rooth (1985 viathe cdculation d the p-set of the VP in (32). In
those acouns, that p-set isreferred to bythe lexicad semantics of only. But onthe
present acoun, thisisn't necessary.

When we take the domain o only (the set of relevant properties) in (32) to be the set of
properties of inviting someone or other to dnner, then (33) islogicaly equivalent to (35):

(35 Which individual(s) x is/are such that of al the properties of inviting someone or
other for dinner, Mary has nore gart from havinginvited x for dinner?

Which individual(s) is/are such that Mary invited no ore dse for dinner?

(34) and (35) are very close in meaning, thoughthey are nat identicd: their g-aternative
setsare distinct. The differenceis also refleded in the fad that all of the dired answers
to (35) are mmplete, ead of them also a ammplete answer to (34); if we answer (35) with
Aliceand Gertrude, then this entail sthat no ore dse wasinvited, including Grace But
(34) has partial dired answers which are nat complete, so that we can answer it with Alice
and Gertrude withou preduding Mary's aso having invited Grace However, though
these two utterances dont dencte the same question, in any gven model al the mmplete
answersto (35) are mmplete answersto (34) and vice vesa, so that they logicdly entail
eadt ather in the sense defined by Groenendijk & Stokhd.26 Because they have the same
set of complete answers, (35) and (34) would establi sh the same partition onthe @ntext
set at agiven time of utterance So with the domain fixed asin (35), the presuppased
guestion (33) is Relevant to (34), in the technicd sense defined in (15). But then in order
to be Relevant to (33)/(35), and henceindiredly to (34), the domain of only in (32) must
be set in the same fashion.

As Paul Portner pointed ou (p.c.), thiswont guaranteethat the domain isn't a proper
subset of Rooth's properties. But, of course, Rocth also admitted the posshility of
additional, contextually given restrictions onthe domain of only as given by hHs
conventional cdculation d p-sets and focus-sensitive lexicd semanticsfor only. This

25Again, I'm ignaring the possbility that Mary invited more than ore individual, which would make
relevant as partial answers propasitions like |Mary invited few of the students| . Thisis merely in the
interest of simplicity, andisinesential to the agument | give.

26Recdl that questions and answers are semantic entities, not to be wnfused with the utterances which
denote them. If the cmplete answer to (34) isthat suggested by replying no ore, this entail s that the
answer to (35) must be that denated by the reply everyoneif there ae peoplein the model, or by nobody if
there ae no people; the mnwverse entailments hold, aswell. The complete answer to (34) denated by
evayoneis smilarly correlated with the complete answer to (35) given byreplying all the people. Inthe
lessextreme caes, complete answers to the two questions could be expressd identicdly, so that answering
(34) by Alice Gertrude and Gracewould entail and ke entailed by the answer denoted by the same reply to
(33), and so forth.



can be motivated for discourses sich as <(34),(32)>. Consider a scenario where the
interlocutors aready knaw that Mary invited a visiting colleague to dnner and wanted to
get someone dsein her department to accompany them. Then the dternative set of
properties sroud invalve dl the other peoplein her department, including Lyn, but not
thevisitor. Then utteranceof (32) in that context would na entail that Mary invited no
one dseintheworld except Lyn to dnner, and would be consistent with the speaker
beinginvited as well.

But what other kinds of questions might (32) Relevantly address? It turns out that this
classis quite restricted and degpendsin part oncontext. The prosodicaly presuppacsed
question (33) sets up a partition onthe mntext set; the cdls, passble mmplete answers to
the question, dffer from ead ather in the identity of the soleinvitee Besidesthe
relevant properties considered abowve, correspondng to Rooth's p-set for the VP, any ather
properties that Mary might have ae one of two types, which | will cdl the contexually
entail ed restrictions and the logicall y independent properties. The entail ed restrictions
are entailed bythe context set, becaise they are known by the interlocutors to be Mary's
properties; these include the property of inviting the visitor in the described context.
Entail ed restrictions srve to implicitly restrict the domain of only in a negative fashion,
because there isnoworld in the context set in which Mary does not have dl these
properties; so we have the impli cit commitative restriction with the visitor onthe VPsin
(32) in the situation described. But an entail ed restriction is never Relevant because it
doesn't distinguish between cdlsin the partiti on establi shed by (34).

The other type of non-p-set properties are those which so far as the interlocutors know
may or may na hold of Mary, and hence aein principle completely independent of the
guestion unadr discusson. For example, if (32) is uttered foll owing a question like Did
Mary brush her teeth this morning?, it will beirRelevant to that questionin most
contexts. That having dnner with someoneis not usually Relevant to the question d
whether she brushed her tegh isrefleded in the fad that in any reasonably redistic
model, the question d whether Mary has the logicdly independent tooth-brushing
property establishes a distinct partition from that established by (34). Questions based on
such independent properties do nd bea onthe doiceof a(partial) answer to the question
under discusson (33) because they crosscut the célsin the partition it has establi shed;
determining that Mary has one of them will hencenat lead to removal of a cdl from the
partition. The discourse would fail onthose grounds alone, never mind that the domain
of only in such a @mntext would be & in the case of utterance out of the blue. But now
suppcse that the mntext entail s that Mary was going to have dinner with ore or more of
her friends. Further, assume that Mary'sfriend Lynisaso her dentist and always nags
her to watch her dental hygiene, bu only when the two are done. Finaly, suppacse that
Lyn'sremindersto Mary are generally effedive so that if, ou of the group d her friends,
Mary only dined with Lyn, then (Lyn having regged her) she would remember to brush
her teeth the next morning. In such a cae, the question presuppcsed by (32), (33), uncer
the entail ed restriction that the only people she was considering dning with were the
aforementioned group d friends, WOULD be part of areasonable strategy to answer the
guestion d whether she brushed her tedh, for (32) would contextualy entail the answer
to that question. Relevanceis esentially context-dependent. But still, (32) could orly
entail the answer to Did Mary brush her teeh? onthe assumption that the corred
domain, i.e. the mntextually salient group d her friends, was chosen to restrict the



interpretation d noin the interpretation o only. So thelogicdly independent properties
may sometimes be Relevant, bu thisis entirely dependent on context.

Roath's (1985 theory of assciation with focus, and the subsequent theories of von
Stechow (1989 and Krifka (1992 stipulated, as part of the lexicd meaning d only, that
itsdomain shoud be cdculated dredly onthe basis of the prosodic focusin its sope.
Thereisatype of context in which such theories g/stematicaly make the wrong
predictions, as has been panted ou by Valduvi (1992, Roberts (19971995, and Partee
(21997). Inthe present theory, | take their examplesto ill ustrate how prosody, thoughit
makes aregular, conventional (because presuppasitional) contribution to the
determination d intended context, and hence of intended damain restriction, canna by
itself give the intended damain restriction for only. Nirit Kadmon (p.c.) offers the
followingill ustration d thisfor the examplein (32). Suppcse we ae talking abou some
things that we had been afraid that Mary was going to dotoday that we disapprove of.
These included Mary's having the properties listed in (36):

(36) inviting Lyn for dinner
inviting Bill for dinner
staining the tabledoth at lunch
smoking kefore dinner

In this context, consider (37):

(37) A: Mary wasn't so bed after al. Of all the things we were afraid she might do,
sheonly [invited Bill for dinner]g.
B: You gd the personwrong. She only invited [Lyn]g for dinner. But it'strue
that she did only one of those terrible things e @wuld have dore.

In this case, we want the domain of only to be the set of propertiesin (36), and nd the set
of properties of inviting someone or other for dinner, which latter would be the set given
compositionally by, e.g., Roath (1985. Conventionally fixing the domain yields the
wrongtruth condtions.

Hereishow we can acourt for such examplesin the framework of Information
Structure, given the presuppasition d prosodic focusin (28). In (37), A presuppases the
guestion (38):

(38) Which property is such that out of al of the propertiesin (36), Mary had no dher
properties apart from that.

The domain restriction for only is explicit, and refers to the principal question unagr
discusson,i.e. which of the propertiesin (36) Mary has. Then A assrtsthat Mary has
the property of being such that out of all of the Relevant propertiesin (36) she only has
the property of havinginvited Bill for dinner. The question presuppcsed by the second
sentencein (37B) is(33), just asit wasfor (32). But here the Relevant properties will be
different, sincethe @ntext to which B's utterance must be Relevant is different. B makes
it explicit that (S)heisofferinga wrredionto A; even if (s)he hadnt, in order to explain



the Relevance of B to (38), the question addressed by the immediately preceding
utterance A, espedally given their parall el forms but contrasting prosodic focus, we
would assume that B is offering a crredion d the assrtionmade by A. Asin
corredions generaly, the mrredor B addresses a diff erent question than that addressed
by the correded interlocutor A, as we seeby the distinct prosodic pattern employed in A;
but till the correding uterance B, by virtue of what it isto corred, gives de facto a
distinct alternative answer to the question addressed bythe @mrreded A. The questions
addres=ed by corredive utterances are meta-questions. Here, (33) islogicdly equivalent
to:

(390 Which individual(s) isare such that of al of the propertiesin (36), Mary has nore
apart from having invited that/those individual (s) for dinner?

Of coursg, thisis not the same question as (35). The wrreding B assertsthat it isLyn
whoistheindvidual such that of al the Relevant propertiesin (36), Mary only hasthe
property of inviting that personfor dinner. Thisisthe wrred interpretation, andin fad
also gvesa ommplete answer to the question A addressed, (38), so that it isaso
contextually Relevant.

For similar examples, Partee ¢aimed that there were eanbedded foci with no posodic
reflexes; the present acournt seems to improve on hers by avoiding the assumption d
abstrad foci, with nosurfacereflexes. Vallduvi took similar examplesto dscredit
Roath's general approad, but offered no general explanation for the Asociation with
Focus effeds. In the present framework, the mntribution d focus IS conventional, albeit
presuppasitional instead of being proffered as in Rooth, and so we can bah acourt for
the dassc examples of Associationwith Focus and allow for examples like (37).

Ancther of the virtues of the present acourt that it can explain asociation with focus
effedsin questions, aswell asin assrtions. So consider (40) and (41):

(40) Did Mary only invite[Lyn]g?
(4) [Did Mary only invite Lyn]g?

By (28), (40) is presuppased to addressthe question (42):
(420 Who dd Mary only invite?

What (42) means can orly be givenin view of the context of utterancefor (40), i.e. the
QUD stac andthe strategy which it (partially) embodes. One possbility isthat it isthe
same & the question (35) discussed above. Inthat case, in order to be Relevant, and
hence aldress(42)/(35), (40) must be part of a strategy to answer (35). But we have seen
that (35) establi shes a partitionin which orly certain of Mary's properties are Relevant.
In order to form part of a strategy to address(35), answering (40) must entail at least a
partial answer to (35), and hence pertain to which of the Relevant properties Mary has.
Thisyields the mrred domain restriction ononly in (40), asit did for (32). (41) has
broad focus, and so presuppases only the Big Question, which its own answer, of course,
will be part of astrategy to answer. But the Big Question daesn't give us any clues abou



the domain restriction d only. Here, orly additional contextual fadors can help, which
seams appropriate. Aswe saw in the previous example, prosodic focus doesn't always
give the intended damain restriction for the relevant operators.

Finally, naicethat onthisacourt the seledion d the intended damain of only turns out
to be purely pragmatic, a onwversational implicature: only if the corred domainis
asumed will the utterance be Relevant. Asauming that the speeker is cooperative, then,
we must assume that that domain isintended. It might be objeded that thistype of
approad to the problem istoo week to acourt for the robust fads abou association with
focus. What, for example, of implicature cancdlation? Wouldnt thisimplicaive acourt
predict that association with focusis cancdable? Thoughl canna gointo thisin detail
here, let me briefly rebut thisobjedion: Following Welker (1994, | believe that
implicaure cancdlationis generaly misunderstood. Given a particular context,
conversational implicaure cancdlationis no more possble than the cancdlation d
conventional implicaures, i.e. presuppasitions. What happensin the dassc cases of so-
cdled implicaure cancdlation (seg e.g., the papers onimplicaure in Grice (1989 or
chapter 3 of Levinson (1983) isthat the spedker clarifies the intended context for the
utterance, and dften, in particular, correds a misapprehension d the question(s) being
addressed and/or their rolein the strategy of inquiry. So "implicaure cancdlation” might
more gtly be cdled "post hoc clarificaion (by the spegker) and revision (by the heaer)
of intended context". Sometimesthisis necesstated by lreedes of conversational
competence, whilein ather cases the speaker may adually set up the implicature on
purpose, hastening to pretend it was not intended after the fad to avoid taking
resporsibility for it (a cnversational impli cature parall el with the gosgp casein
presuppdasitions). In the present framework, cancdlationis not an issue. The theory of
Information Structure makes it very predse both what a"context" of utteranceis and
what isrequired for an utteranceto be Relevant in that context, so that the predictions are
straightforward and urambiguouws. "Cancdlation" is a spedes of miscommunication,
extra-theoreticd.

Thisill ustrates the methoddogicd advantages off ered by the type of framework for
pragmatic analysis propased here. Thoughit iscommon to talk abou the cntext of
utterance of a given example, this framework, and the prosodic presuppdasition d
congruenceto aquestionin particular, forceus to look at concrete faces of the utterances
context and predict how they diredly influenceitsinterpretation. If we assume
something like InfoStr, in which the roles and relations between questions and answers
are well-defined, then determining the question uncer discusson gves us information
abou what is Relevant, pus constraints onlogicd aspeds of interpretation like domain
restriction, and hence beginsto ill uminate the hitherto rather mysterious way in which
context influences interpretation. This permits us to make falsifiable predictions abou
these pragmatic aspeds of interpretation (cf. also Kadmon & Roberts 1986, legitimating
the use of pragmatic explanations as aternatives to the daboration d the semantic
architedure of our theories. For Associationwith Focus, the domain of operators like
only is pragmaticdly given, assuming orly the independently motivated principlesin
(15), (25) and (28). No additional stipulations abou lexicd semantics need be made,
structured propasitions are nat required, and nospedal anapharic dements associated
with focus need be asumed to annatate S-structures. Insofar as Information Structure is



independently motivated, as a general framework for pragmatic explanation, the acourt
caries no additional cost at all.

§2.2.2 Contrast and Alternatives
§2.2.2.1 Focal Presuppositionsin Utteranceswith Contrastive Topics

Jackenddf (1972 discussed an interesting prenomenonwherein multiple foci in asingle
utterance may bea two dstinct intonation contours, which he cdled the A and B
contours. Interms of the analysis of contours of the sort developed by Pierrehumbert and
her asgciates, ead of Jadkenddf's contours appeasto involve an entire intonation
phrase, with aL+H* pitch accent on the focused sub-constituent,2” aL- phrase accet,
and dstinct boundxry tones: L for A contours, H for B contours. (Native spekers, at
least, shoud be aleto reconstruct what this ssunds like on the basis of the question-
answer pairings below, and their consequences for prosody in the answer.) Jackenddf
cdl ed the focused constituent in the B-contoured phrase the independent focus, that in the
A-contoured plrase the dependent focus, and showed how the use of these accets
correlates with certain question/answer pairings. In addition, the B contour is not
generally used alone, bu assumes the existenceof an A contour aswell. For example,
consider Jadkendd's (43a) and (43b):

(43) a [Johnpg ate[beans|a
b. [John|a ate [beans|g

Alongthe lines of the analysis of similar examples in Pierrehumbert & Hirschberg
(21990, these examples would be represented asin (44):

(44 a [Johrg] - [ate beanse]L-L
b. [Johre] - [ate beansk[L-H

Each o these has two intonation plrases, the bracketed constituents annaated with
phrase accat/boundiry tone sequences, ead of which contains afocused constituent (cf.
the principles of the Phondogy d Focusin (22)). Inwhat follows | will sometimes use
the"A" and"B" accent notations for simplicity, but | assume that something like (44) is
the more acarrate transcription.

Jackenddf pointed ou that (43a) would answer a question like What abou John?what
did he eat?, whereas (43b) would answer a question like What abou beans? who ae
them?. But the question/answer pairings couldnt be switched —(434) couldnt answer
What abou beans? who ae them?. | would propose the following acaount of these
contours and their distribution within the present framework; the acoun is based on
unpubli shed joint work with Nirit Kadmon (who might nat, however, subscribe to the
present framework within which it is developed).

27Sometimes this soundsto me like asimple H* pitch accent, but | follow Pierrehumbert & Hirschberg
(1990 in asuming L+H*.



Ignaingintonation plrasing, bdh (43a) and (b) shoud presuppcse that the question
under discusgonis:

(45 {u aeu: u,u'l] D}, i.e. Who ae what?.

However, intuitively they aren't dired answersto (45), bu respondinstead to the distinct
sub-questions (46a) and (46h):

(45 Who ate what?
(46) a What did [John|g ea?[cf. What abou John?what did he eat? ]

(46) b. Who ate [beans|g?  [cf. What abou beans? who ae them? ]

The fad that (43a) and (b) presuppase (45), aswell as one of the sub-questionsin (46a) or
(46b), isrelated to what's going onin the following type of dialogue:

(47)  (No prior discourse, at least onarelated subed)
A: [When areyou gangto Chinalg?
B: Wél, I'mgoingto [Chinalg in [April]a.

(47B) answersthe questionin (47A), bu it does more than that. Its prosodic focd
structure presuppacses that the question undr discussonisn't (47A), but the super-
questionin (48):

(480 When areyou gangto which place?i.e. {you aregoingtouatt: uaplaceta
time}

It isgenerally assumed that alternative sets, like operator's domains, are non-singleton,
non-empty. This question, then, implicaes that there is more than ore placethat B is
planningto visit. Of course, in this context, the super-question hasn't already been
accepted by A. But A islikely to acoommodate it, out of curiosity, and ask (49):

(490 Oh? Where dse aeyou gang, and when?

i.e. ask for the rest of the information which would complete B's answer to the
presuppased super-question. In this case, the overall strategy of inquiry is
<(48),{<(47A),2>,<(49),2>} >, wherein the superquestion (48) has been acaommodated.

Similarly, the B accentsin (43) tell usthat the super-question (45) isunder discussonand
that thereisaso uncer discusson asub-question d one of the formsin (46a) or (46b);
and further that (43a) could only answer (46a), while (43b) could orly answer (46h). We
might say that (43a) presuppases the strategy of inquiry <(45),{<(46a),2>} >, while (43b)
presuppcses the strategy <(45),{<(46b),2>}>. (43a) isan infelicitous move in resporse
to the strategy <(45),{ <(46b),2>} >, while (43b) isinfelicitousin resporse to
<(45),{<(469),2>} >. Of course, the sub-questions dont have to be explicitly asked, any
more than (45) does, bu that isn't an isaue, given the semantic charader of the
presuppased questions in this theory and the @strad nature of the information structure



of discourse. The goals and assumptions presuppased bythe examplesin (43) appea to
be corredly ceptured bythese wmrrelated strategies.

In order to cgpture these fads, | assume that both A and B acceated noun plnases are foci,
so that the questionin (45) is presuppased; thiswill follow from the F-marking onthe
utterancesin (43).28 Then how isthe aumption d the immediate sub-questionsin (45)
triggered? The aucial diff erence between the two accents in such examples appeasto be
the boundxry tone, H (or the sequenceL-H, shoud it turn ou that in general that
phrase+boundry tones form amorphdogicd unit). The (L-)H acceit onthe B-
contoured intonation plrase marks its focused constituent as the independent argument to
the dstrad correspondngto (45), i.e. the one dhosen first, whaose dhoicethen determines,
or at least narrows, the dhoice of an alternative from the set correspondngto the other, A
focus (hence Jadkenddf's term dependent focus). (L-)H means "answer still i n progress
—another focusto fill" , which explains why it canna occur by itself (but can iterate, so
longasthere's an A focus aroundsomewhere). If you choose thisindependent argument
from one of the dternative sets asociated with the questionin (45), then the presuppased
question undr discussonwill be ather (50a) or (50b), i.e.:

(500 a {ulikesu u, u'd] D & u=John}.
b. {ulikesu u, u'l] D & u' = beans}.

But (50) isequivalent to (514), which isthe interpretation o (45a), and (50b) is
equivalent to (51b), which isthe interpretation d (45b):

(51) a {jlikesu:u' OD,j=[John}.
b. {ulikesbeans: u 0 D}.

S0, (434) and (43b) bath presuppase (45) by virtue of identica placement of prosodic
focus. But thelocaion d aL-H boundiry sequenceindicaes a sequence of seledion
from the mntrast sets for the foci, and hence presuppases a sub-question to the
prosodicdly presuppcsed question. Because this boundry sequenceis locaed
differently in (43a) and (43b), they presuppase distinct sub-questions. The fad that for
(43a), the presuppased questions (45) and (46a) form a questiorn/sub-question strategy,
means that (43a) itself presuppases such a strategy; similarly for (43b) and the strategy
<(45),{<(46b),2>} >. Hence onthisacoun utterances which contain bah independent
and dependent foci presuppase not just aquestion unar discusson, bu apossbly
complex strategy of questions.

We would of course neal to look at more data on the occurrence of the L-H boundry
sequenceto seeif thisisaplausible acourt for its effeds acdossthe board. Hence a
present, this can orly be aprovisional proposal for the treament of examples like those in
(43). But note that the boundary tone sequence on B-accented phrasesisn't that of
guestion intonation, which involves a H-H phrase+boundiry tone sequence. In the other

28vall duvi doesn't assume that contrastive topics, anongwhich | take him to include B-acceated elements
in examples like Jackendd's, are foci. But so far as| can see thisleaves him without an explanation for
fads of the sort discussed here.



types of examplesinvalving L-H which I've reviewed informally, its propased
contributionto meaningis at least consistent with its apparent role here.

Note that in these acommodationally enriched discourses, e.g. <(45), (46a), (43a)>, the
answer, here (43a), is conguent to bah the immediate question unar discusson, (46a),
and the super-question, (45). But this does not by itself tell usthat the entire strategy
<(45),{<(46a),2>} > is presuppcsed. Presumably, the latter fadt shoud foll ow from
presuppdasitions asociated with the dhoice of the B accent. Thisill ustrates how the
presuppdasition d focus formulated in (28):

(28) Presupposition of prosodic focusin an utterance*3:
3 is congruent to the question unaer discusson at the time of utterance

while necessary, isnaot yet sufficient to cgpture dl the presuppasiti ons of the prosodic
structure of an English sentence To gve afully adequate acount, we would need to
look nd only at the seledion d focused constituents, bu aso at both the intonation
phrasing and the types of phrase accets and boundary tones associated with the diosen
intonation plrases (and most likely at the particular pitch accents chasen, aswell). The
complexity and richnessof prosodic structure istoo dten owverlooked in
semantic/pragmatic studies of focus, and this sometimes leads to crucial mis-analyses of
certain types of examples. We will seeone of thesein the following sedion.

§2.2.2.2.Contrastive Focus within an Utterance

There ae anumber of types of examples of what has often been cdled contrastive focus
which seem to foll ow fairly straightforwardly from the framework and grinciples
propacsed here. I'll consider first examples that invalve inter-sentential (or inter-clausal)
exampleslikethat in (52):2°

(520 Mary cdled Sue aRepulican, and then [SHE]g insulted [HER] a.

Note that thereisaB accet on she in the secondclause.

It does nat sufficeto explain the intended interpretation d the secondclausein (52) to
simply say that it off ers an answer to (53):

(53 Whoinsulted who?
Thisis because (52) seansto have two additional presuppasitions:
59 () thefirst clause dso reports an insult, and

(i)  theinsulter andinsulteeroles are reversed in the second clause relative to
the first.

29t has been suggested to me that this type of example was first noticed by George Lakoff, but | dorit
know where. 1'd appredate any references that readers might point me to.



However, | will argue that these presuppasitions foll ow fairly straightforwardly from the
view of prosodic focus ketched ealier in this dion, so that this type of example
doesn't motivate any extra principles pertaining to the interpretation d speaficaly
contrastive focus.

First, naticethat in uttering (52) insulted is "deaccated” (seeLadd 1980). Selkirk (1983
objeds to the term deaccenting for the prosodic phenomenonin question, as it suggests
that the constituent in question was initially accented and then lost its accent. Espeaally
when the onstituent isaverb, it'snat clea that it would "normally" be prosodicdly
prominent, let alone recave nuclea stress But in (52) insulted recaves arendering
which is naticealy flat when compared to its redizationin the utterance of Mary insulted
Ste after What happened next?, or even in the seandclause of (52) when the impli caure
that being cdled a Repubdican isinsultingis not intended. This type of deacceting
presuppacses that the insult relationis aready under discusson, aswould be the cae if
(53) isthe question undr discusson. | would maintain that a cnjoined structureis
generally offered asa complex (partial) answer to asinge question; this would foll ow
from the theory of information structurein 81,in particular from the requirement that any
given move be Relevant, and hence aldressthe question unaer discusson3° The
destresgng oninsulted in the second conjunct of (52) presuppaoses that the questionis
(53). If thefirst conjunct isthen to be part of the answer to this question, it must report
aninsult aswell, yielding the implicaionin (54i).

(54ii) arises because the only way that both (54i) can hdd and the pronours take Mary
and Ste as their antecalents and yet the seandclause still be informative, isfor the
insulter/insulteeroles to bereversed. The B accet on Stetells usthat not only does the
clause address(53), bu aso a sub-question, ore of the two questions which would result
if we replaceShe by ore of the salient women in the mntext, yielding eitherWho (of Mary
and Se) did Mary insult? or Who (of Mary and Se) did Steinsult?. But the first
conjunct has arealy told us that Mary insulted Sue, so the only sub-question which can
be nonredundantly addressed by she insulted her isthe second,i.e. Who (of Mary and
Ste) did Sweinsult?. Then the norreflexive pronaminal objed must denote Mary, and
not Sue.3! Hence, the presuppacsed questionis contextually restricted in such away asto
presuppcse the reversal of rolesin the answer. No spedal stipulations abou contrast
between pairs of NPsisrequired.

A similar story can be told abou examples like Schwarzschild's (1994 (55):

(55 a Johnwasavictim of suicide(, bu)
b. THE MOB kill ed SAM.

The deacceating d the verb in (55b) presuppcses that it's part of the question unaer
discusson. Whether it's conjoined with (55a) or simply followsiit, the content of the two

300f course, much more needs to be said to suppat this claim, but here it would take me too far afield.
Thisis ultimately a question abou the rhetoricd roles played by complex clausal structures. See§3for
suggestions abou how the theory of information structure may relate to rhetoric.

3lwe muld replacethe seaond conjunct by andthen SHE insulted HERSELF, so that Sue insults Sue, with
the same impli caure that cdling someone aRepubican isinsulting.



utterances plus the prosody in (55b) will suggest that both are partial answers to the same
question, i.e. Who killed who?. Noticethe diff erence between the deacceted predicaein
(55b) andtheredizaion d the predicaein (55c):

c. Themob pasoned Sam.

For me, when (55c¢) foll ows (55a), mob, San, and poisoned are dl accented. | believe
that the NPs both have B accants, the verb an A accent, suggesting that the question unaer
discussonis How was who kill ed by whom?. The diff erence between <(55a),(55b)> and
<(5549),(55¢)> seansto be that Johns having committed suicide in (55a) entail s his
having een kill ed, albeit by hmself, whereas it doesn't entail his having been pasoned.
Hence, thekilli ngin (55b) is"old" information, whereas the paisoning in (55¢) is nat.

The principle which Schwarzschild dffersto acourt for such examples foll ows from the
theory offered here:

(56) Contrast constraint (Schwarzschild 1994)
If B isuttered in contrast with A, then
i A isnat identicd in meaning to B,
i the meaning d A can be gotten by replaang focussed elements of B with
elements of the same semantic type, and computing the meaning d the
resulting expresson.

However, this principle can be shown to foll ow from the present acourt plus general
Gricean principles. The non-identity in meaning, (561), foll ows from Gricés Quantity1
maxim, requiring that one be (as) informative (as possble), and the replacement clause
(56i) from the sssumptionthat both the dausesin these examples addressthe same
guestion, dus conguence

But thereis atype of example invavingintradausal contrast which pcses prima facie
problems for the acourt proposed here. Consider the following example from Roaoth
(1992:

(57)  An[American]r farmer was talking to a[Canadian] farmer. . .

Astranscribed by Roaoth, (57) is predicted by my acourt to presuppase aquestion unagr
discussonlike (58a) or (b):

(58) a What kind d farmer was talking to what kind o farmer?
b. What kinds of farmers were talking (to ead ather)?

But somehow this doesn't seam quite right; those native Engli sh-speaking lingusts with
whom I've discussed this generally seam to agreethat (59) may be felicitously uttered ou
of the blue:

(590 AnAMERICAN farmer wastalkingto a CANADIAN farmer.



(59) isafairly crude impressonistic transcription, which orly nates the primary accented
elementsin the utterance If Rooth hes corredly analyzed (59) as (57), then the theory of
prosodic focus proposed in this paper makes an incorred prediction, as well as offering
no acourt of the contrast in (59). Sincethe wntrast isintra-clausal, we caina address
the @ntrast by claiming that the mntrasted constituents siggest alternative (partial)
answersto asingle question uncer discusson.

However, there isreason to question whether (57) isthe mrred analysis of the
impressonisticdly transcribed (59). Recdl the phondogicd principle (22d), repeded
here:

(220 ThePhondogy d Focus:

@ Thereis at least one intonation phrase per sentential (or sentential-
fragment) utterance

(b) Thereis at least one focused sub-constituent (possbly nonproper) per
intonation plrase. Thisfocused constituent is marked with the feaure F
in what foll ows.

(© Thereis at least one pitch accent per focused constituent, associated with a
subconstituent.

(d) Every pitch acceit must be asociated with material in afocused
constituent.

(e There is one phrase accet (H- or L-) and ore boundxry tone (H or L) per
intonation phrase.

) The string-final pitch accent in the focused constituent is assgned the
most prominent stressin the intonation plrase (Nuclea StressRule).

This predicts that al the material in (57)/(59) except the two adjedives shoud be
deacceted. However, thisisonly afelicitous prosodic contour for (59) wheniit isin fad
the answer to ore of the questionsin (58), and nd when it is uttered out of the blue. In
the latter, out of the blue type of context, bah the first nounfarmer and the verb talking
are acceted, althoughthey do nd bea nuclea stress they do nd have the flat,
deacceated contour. But how can werefled the sense that American and Canadan are
the primarily contrasted elements of (59) while avoiding the transcriptionin (57), and
henceincorredly predicting alad of pitch accents on aher elements of the utterance?
One paosshility isrefleded in (60) below. Init, intermediate intonational phrases (see
Bedkman & Pierrehumbert (1986) are marked with ', full i ntonation plrases with "; as
is gandard in the ToBI transcription system for English (seeBedkman & Ayers 1994,
starred tones are pitch accents (aligned with syntadic constituents), T- (where T is either
ahigh a alow tone) is a phrase marker (aligned with an intermediate phrase), and T isa
boundry tone (aligned with afull i ntonational phrase):

(60) [[An AMERICAN]. [farmer ].] [[wastalking]- [to a CANADIAN farmer]. ]
H* L- H* L-L H*  L- H* L-L

The eistenceof two full i ntonational phrasesisindicaed byadlight pause and
lengthening at the end o the first, after farmer, aswell asthe falling phrase acceat and
boundxry tone. In addition, ead full i ntonation phrase invalves two intermediate
phrases, with intermediate phrase boundxries between AMERICAN and farmer and again



between talking andto. Inthis dructure, we might claim that the eab of the intermediate
phrasesisfocused (i.e., eat has maximally broad focus). Thisis consistent with the
pitch accent placement, which in the first threeintermediate phrases fall s on the final
element, i.e. onAmerican, farmer, andtalking. Consistent with the informants
redizaion d (59), and urike the redizaion d Roaoth's (57), the only deaccated element
in the string is the secondtoken of farmer. Thisladk of accent may be acourted for by
the anapharic deaccating argued for in detail by Ladd (1980 and Selkirk (1983, with
the antecadent in (59)/(60) being the first token o the nour hence, the deaccated final
element is gill consistent with assuming that the final intermediate intonation plrase has
broadest focus.

(60) would be congruent with the question:
(6) Whowasdoingwhat?

Unlike the questions in (58), (61) is compatible with the intuition that (59) may be uttered
out of the blue, if we take the latter to mean that the utterance aldresses avery generd
question.

But even if thisis corred, what can we say abou the placanent of primary stressonthe
adjedives? That does plainly seam to be motivated by the intended contrast between
their values. David Dowty (p.c.) pointed ou arelated type of example, inspired by
ealier examples due to Horn (1985,198%:32

(620 A PROadive farmer was talking to a REadive farmer.

(62) may also be uttered more or lessout of the blue; the prosodic fadsin such an
utterance— ladck of deaccating onthefirst adjedive stem, nounand verb — parall el those
for (59). This suggeststhat the focd structure of (62) is more like that in (60) than that in
(57). Infad, it doesn't seam that this type of example can be understoodto involve
narrow focus onthe mntrasted prefixes, insofar as focusis taken to correlate with
syntadic constituents. What kind d question unar discusson could such narrow focus
indicae? What kind d -activefarmer was talking to what kind d -activefarmer?. Since
the prefix re- in reactiveisn't productive in contemporary English, such a narrow focus
would be nat only sub-lexicd, bu sub-morphdogicd, andthisis surely related to the
infelicity of such aquestion. Several other pairs of adjedives would work in the same
way, such as UNinterested and DI Snterested, so the phenomenonisfairly general.

It seemsthat in exampleslike (62), asin (59) under the analysisin (60), a @ntrast is
superimposed onan aherwise broadly focused prosodic structure. With resped to (60),
note that, whatever physicd measure(s) adualy correlate with percaved relative stress
nore of the principles for the phondogy d English prosody in (22) bea onthe
comparative value of multi ple intonation plrases or intermediate intonation phrases with
resped to these measures. Infad, of course, we know that final phrases are not always
stronger in thisresped that those ealier in an utterance witnessthe sotto voice often

32Horn gives examples combining contrastive focus with metali nguistic negation. He (1989434-35)
credits Bolinger (1961) and Carlson (1983 with ealier examples of that type.



used for intradausal parentheticd elements or asides. Hence what | take (60) to suggest
isthat there is amedanism for determining relative weight of multi ple intermediate
phrases which gaes beyondthe rules for intonation phrasing and dacement of accent and
focus, asgivenin (22).

Of course, determining whether (60) is, in fad, the corred analysis of the out of the blue
utterance of (59) would require phoretic analysiswhich | am not prepared to uncertake. |
dothink it obviousthat (57) isnat the corred analysis, given the way focus placement
relatesto de-acceanting, and the implications of the latter. Perhapsthe dea moral to be
drawn is that we must be more caeful abou what we daim abou the focd structure of
utterances, as there ae more matters to be mnsidered than the impresson d primary
stressor contrast. In addition, the discusgon raises other important questions abou the
pragmatics of prosody, including espedally the function d the intonational phrasing
which also seansto play arole in conveying the contrast. My suspicionthat in examples
like these the mntrast invalves ameta-lingustic use of prosodyis partly inspired and
strengthened by the role that focus playsin Horn's metali ngustic negation andin so-
cdled alternative questions, a phenomenonto which | turn now.

82.2.2.3.Yes/No vs. Alternative Questions

von Stechow nates that the string in (63) is ambiguous between ayes/no glestion reading
and an alternative question reading. Though te doesn't discussprosody, | believe these
readings correspondto the dternate redi zaions roughy indicated in (63a) and (63b),
respedively (I ignare pitch accents here, and gve only the phrase accaets, foci and
boundxry tones):

(63) Do youwant coffeeor tea?
a. [Do youwant coffeeor tedg?

H-H
b. [Do youwant [coffedg] [or [tedg]?
H-H L-L

These shoud have the interpretations given in (64):

(64 a {youwant coffedtegd, where coffedteaisthe med of |coffeq and |tea]
b. {youwant u: u [){ coffeetegd} ={you want coffeeyouwant teg

The interpretationfor (63a) in (64a) is arrived at straightforwardly. The simple yes/no
guestion will set up a partition onthe cmntext set which has only two cdls, one mntaining
those worlds in which the single propasitionin the set (644) istrue, and ore @ntaining
those worldsinwhich it isfalse. Theisaieishow we arive d the interpretationin (64b).
Note that thisis equivalent to the question denoted by the wnjoined Do you want coffee?,
and doyouwant tea?. Theinterpretation o (63) in (64b) thus involves a semantic
version d conjunction reduction, converting the objed language digunction into
metalanguage mnjunction. vonStechow propases that or in questions generally behaves
as st union: At the mntent leve it joins sts of worlds, bu at the dternative level it joins



sets of propasitions. In histheory, (64b) isthe straightforward reading, whil e (64a) must
be explained by some alditional medhanism (he basicaly uses quantifying-in). The
acourt says nothing abou the wrrelation between prosody and interpretation.

| would propacse that or ordinarily (even in questions) has the standard Bodlean
interpretation, so that (63a)/(64a) is quite straightforward. But or sometimes has a
metalingustic use, whose functionisto indicae ntrasting aternatives expressd bythe
independently focused dguncts. Compare Horn's (1985,1989 metali nguistic negation,
which isaso generaly acaompanied by rerrow focus onthe correded or cancdled
constituent. Horn argues (1989379f) that other operators, including or, also have
metalingustic interpretations, and dfers examples like (65):

(65 Isthe condwctor Bernst[iY]n or Bernst[&Y]n?

Thisisaquestion abou the pronurciation d the conductor's name, and renceis clealy
metalingustic.

| would argue that in its metalingustic use, or functions as suggested by vonStecow,
yielding the union d the dternatives given bythe diguncts, which set then gves
aternative values for asingle focused argument in the utterancein question. Hence,
(63b) presuppases that the question unabr discusgonis What do you want?, {you want u:
u D}. The particular aternatives provided suggest the natural classwhich we take to
restrict D, so that it must include & least coffee amdtea The default final
phrase/boundxry tone sequencein (63b) isL-L, which suggestsfindity, i.e. that the
alternatives given are the full set. Thuswe arive & the question {youwant u: uJ D and
u [0 {coffeeted}. Thisisthe set of propasitions want(you coffee and want(youtea) in
(64b), as desired, equivalent to asking two, conjoined yes/no qiestions. (I take it that the
exclusive sense of the disunction arises from a anversational impli cature, an assumption
which isnow fairly standard in the literature.) A final H-H sequenceis aso passble (like
the H-H generaly present at the end d the intonation phrase including coffee), which
would suggest that there may be other beverages avail able aswell .33 Using
metalingustic disunction, the desired result is obtained withou conjunction reduction,
and (63a) is not more complicaed than it ougtt to be.

Thisview of how metalingustic disjunction works aso appeasto be extendable to
explain examples like Horn's (65). We do ask questions like Is the anductor
Bernst[i¥]n?, meaning fs his name pronourced like this?, and the present view would
make (65) denate a @njunction d two such questions. Thisis comforting, bu of course

33That is, the dternative question (58b) may also be aked with the focd structurein (i):

Q) Do youwant [coffed g or [tedg?

H-H% H-H%
(i) [Do youwant coffedg or [tedg?

H-H% H-H%

Like (57b), the prosodyin (i) seemsto implicae that the heaer does want something; thisis due to the fad
that it is presuppased to be part of a strategy to answer the question What do you want?. (ii) also denotes
(58b), but it doesn't presuppcse such a super-question. Both (i) and (ii) clealy ask two yes/no guestions,
eat marked bythe H- phrase accet and H% boundary tone. All of this, of course, requires further
investigation. SeePierrehumbert & Hirschberg (199Q302f) for relevant discusgon.



it doesn't mean that what | have suggested here mnstitutes atheory of the phenomenonin
guestion. | have only argued that these phenomena ae @mmpatible with the theory of
prosodic presuppdasitions outlined in this edion.

83. Further Applications of the Theory of Information Structure

The theory sketched in 881and 2seams to cgpture what's essential abou the type of
alternative semantics promoted by Roath (1992, bu withou any spedal anapharic
mechanism or focus-sensitivity. Andit also promisesto lead to ageneral,
presuppasitional theory of domain restriction for operatorsin netural language, along
lines ketched in Calcagno (1995, vonFintel (1995, Roberts (199195), and Roath
(1992. But I think that it potentially has much broader applicaions. Herel will briefly
outline some of the mnredions | seebetween this theory and aher work in the pragmatic
literature (from various fields) onavariety of isaues. Thethreal that conreds them isthe
nation d aplan or intention. Probably nat everyone whose work | mention here would
be comfortable with trandating those nations into that of the goal, or question unar
discussonin adiscourse, with the information structure in which that goal plays a part
refleded in the ommon gound. However, if we ae willi ngto doso, information
structure turns out to be a caetral face of pragmatic theory, unifying anumber of
apparently disparate isaues and opening upsome intriguing pashbiliti es. The central
claim isthat the analysis of al these various pragmatic phenomenarequires aricher
nation d context than that generally given, ore of the sort sketched in 81. Then many of
the pragmatic phenomenain question can be seen as presuppdaitions abou the structure
of the context of utterance, its information structure, whil e others invalve the generation
of inferences which are partly triggered by constraints on hav an uterancefitsinto that
information structure. Thetask of analyzing thase presuppasitions or determining how
those inferences are drawn is considerably lightened when we have a ¢eaer nation d the
organizaion d the flow of informationin dscourse.

Thomason (1990 argues that the ammmon gound, pans (as developed in Planning
Theory in artificia intelli gence), and acaommodation shoud be cantral comporents of a
theory of pragmatics. He sketches how the interlocutors' discourse plans, informationin
the coommon gound,and dan inferencing day a aucia rolein the cdculation d the
Gricean conversational impli catures intended by spedkers; thisis quite in kegoing with
Griceés own consistent relativization  implicaure (andin fad, of non-natural meaning
itself) to the spedker's intentions.34 Further, bah plans and conversational impli caures
are acommodated to the mmmon gound. In a sense, the present proposal can be seen as
an extension d Thomason'svision d a pragmatic theory, using semantic questions and
strategies of inquiry to cgpture the nations of god and plan. As Sperber & Wilson (1986
arguein detail, ore problem with the Gricean approach to date has been the vaguenessin
his definitions of the cnwversational maxims, and hencethe indeterminacy abou their
applicability. Besides Relevance Gricedefined bah maxims of Quantity relative to the
"purposes of the conwersation”. 1t doesn't seem unreasonable to hope that their senses, as
well as the often-cited problem of determining hav to balancetheir conflicting

34| believe that Thomason's sudent McCafferty (1987) takes a simil ar approach to conversational
impli caure, thoughl'm not direaly famili ar with his work.



requirements, might also be darified throughexploring their role in a framework based
onInfoStr. Welker (1994 takes up the basic ideasketched in Thomason and develops a
theory of plansin the ommon gound,in which conversational impli caures are
generated by applying dan inferencerules to contextual information (including aready
avail able information abou the interlocutors plans) plus the wntent of the utterance
itself. Then, like other contextual entailments, impli catures are acommodated to the
common gound. Her approac explores veral types of impli caure which are generally
overlooked in less ystematic goproadhes, aswell as revedingthe dose relationship of
conversational implicauresto ather kinds of contextual entallments. In view of the work
of Thomason and Welker, | speaulate that we can use the same structures motivated here
for focusin the generation d conversational implicaures, charaderizing dscourse plans
in terms of strategies of inquiry. Roberts (19964 isafirst sketch of how thiswould
work.

Some who work in Planning Theory (seePerreault (1990 and references therein) have
recognized its utility in explaining and motivating the dharaderistics of various kinds of
speed adsin dscourse, charaderistics which are otherwise simply stipulated, claimed to
be primitive. In these theories, plan inferencing mecdhanisms may be used to draw
conclusions abou what speedt ad a speaker intended, even thoughthe speedt ad type
need na, contra Seale et al., be part of the conventional content of the utterance. In
terms of the present theory, this suggests that we can infer speet ad information (is that
athrea or apromise, an assrtion a awarning?) partly from the relationship of an
utteranceto the strategy of inquiry in which it playsarole, and pertly from the
relationship of that strategy of inqury to the domain plan(s) which it serves.

Thereisaso agood cd of work on dscourse mhesion and dscourse segmentation, and
therole of the latter in anaphara and inference, which | think could be related to the
perspedive developed here. One exampleisthe work of Grosz & Sidner (1986 onthe
use of what they cdl the Intentional Structure of discourse to identify discourse segments,
which in turn, they claim, play a constraining role onthe posshbility of anaphaain
discourse. Sperber & Wilson (1986 attempt to reduce Gricean maxims of conversation
to entallments derived from principles of rationa behavior and fads abou the limitations
of human cogritive processng;3> from the fads abou cognitive processng foll ow
coherence onstraints sich as Relevance (which they give adefinition qute diff erent
from that in (15) abowe), while from the principles of rational behavior follow the
development of rationa strategies for achieving ore'sends. They also dscusshow
Relevanceplays arolein limiti ng the domains for inferencing in discourse, by restricting
accessto information which, althoughin the mmmon gound,is naot relevant to the issue
at hand. The latter conredionis particularly promising, suggesting that the strategies we
develop limit the kinds of inferences we're likely to draw from the information we're
given accessto, gven the ommon gound.

Another desideratum might be to develop atheory of topics and d topicdizaion
(syntadic preposing), based oninformation structure. The discussonin §82.2.2suggests a
way of approadhing the function d contrastive topicsin terms of information structure,

35Sperber & Wil son also attempt to reduce dl the Gricean maxims to the single maxim of Relevance.
However, | think this asped of their argument isless sicces<ul.



an approach which appeasto berelated to that of Buring (1994). However, topics, even
when topicdized, are nat al necessarily contrastive; for example, sometimes they do na
bea Jadkenddf's B accent (see Wad (1985 for lots of examples of topicdized
constituents which are non-contrastive). Further, topics as defined by most authors aren't
necessrily all preposed, so that it would seem desirable to gve independent, though
perhaps related, acourts of the functions of topichoodand d topicdizaion. To my
knowledge, no ore has yet proposed a set of necessary and sufficient condtions for either
topichood o for topicdization, so that it isn't entirely clea what the former nationis,
what the latter's functional roleis, or what their relationship may be. Even worse, | think
thereisreasonto be skepticd abou whether thereis sich auniversal function as Topic,
or Valduvi's (1993 Link, o even whether thereis aunified pragmatic function o
topicdizaion/preposing; apart from contrastive topics, there is no consistent conventional
indicaion d topic- or Linkhoodin alanguage like Engli sh, and seeCuli cover &
Rochemont (1983 for suggestions that preposing may have multi ple functionsin
English. SeeMcNally (1995 for more discusson d the problemsin defining what is
meant by Topic. Focus-preposings would also fall under the theory of focus, bu of
course that wouldnt by itself explain their preposability. One thing which might be
promising with resped to the utility of the present theory for the development of atheory
of topics and topicdizaionisthe posshility of explaining the mntextual source of the
sdient partially ordered sets (PoSets) that Ward (1985 argues are presuppased by
topicdizdion (though e doesn't explain why this shoud be or how these sets are
contextually introduced in the general case).36 If topicdized constituents are prosodicaly
focused, which a preliminary review suggests that they are, these PoSets would be their
correspondng alternative sets, and we would exped that they could be retrieved by
studying the strategy of inquiry and in which these constructions occur and the mwmmon
groundto determine what is Relevant.

There has been agood cd of interest lately in the use of rhetoricd relations to structure
discourse, foll owing the work of Mann & Thompson (1987). | believe that Aristotle (1
dont know where) clamed that logic was the basis for a science of rhetoric. That would
be an interesting pant of departure in exploring the relationship of rhetoricd structuresto
the information structure posited here, with particular types of rhetorica relations over
stretches of discourse charaderized astypes of strategies. Rhetoricd relations can often,
at least, be dharaderized in terms of questions and answers: e.g., the use of awhy-
guestion and its answer to charaderize explanations, etc. | susped, however, that these
relations often serve the goal, or question under discussonin ancther resped — the goal

of discourseisonly partly to offer more information, and partly to adhieve consensus
abou the value of the information contributed. So some rhetoricd structures are intended
principally to convinceone's heaersthat the information dfered isworth adding to the
common gound,e.g. byshowing haw it foll ows from or explains other known fads, etc.
Studying these might lead to a more subtle grasp of the nature of information structure,
and, in particular, of what it means to addressa question unaer discusson.

36This propesal in Ward is closely related to the assumption in Hirschberg (1985 that scaar implicature
also requires salient PoSets, arequirement which shoud also fall out of the present approadch, under the
relation between implicature and prosodic focus noted in Rooth (1992).



Findly, if al these mnnedions can be made, ore of the advantages of this approachis
that we only need to impase one primiti ve type of structure onthe informationin
discourse, other than encyclopedic semantic networks and certain hinary distinctions sich
asthose between fads and default assumptions, or between explicitly introduced
information and that which was only implicaed, etc.3” Thishopeisthe basis of the
subtitl e of this paper --Towards an integrated theory of formal pragmatics. If pragmatic
explanations are ever to be theoreticaly reputable, they must be wuched in terms of a
theory of pragmatics which is explicit enoughto be defeasible and sufficiently broad in
scope to have something to say abou the relationship between various kinds of
purportedly pragmatic phenomena. Thetheory in 81aims at such explicitness and the
brief notesin this edion are intended to suggest its potential breadth. The proposed
applicaionto the analysis of focus is intended to suggest how such atheory could take
some of the burden off of semantic theory, and Utimately | susped off of syntadic theory
aswedll, resultingin asimpler overal theory of interpretation while providing empiricaly
superior acourts. Any theorieswhich purport to offer pragmatic explanations shoud be
gauged against such owerarching desiderata, and nd solely onthe basis of claimsto
address ®me particular lingustic phenomenonin isolation.
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