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Abstract A prevalent, but to date untested, assumption in the theoretical and
experimental literature on scalar implicatures is that scalar implicatures are very
frequent. In this paper, I discuss the role that this assumption plays for theories of
scalar implicature and for the interpretation of processing results. I discuss why
the assumption has not been tested and present results from a corpus study that
constitutes a first step towards quantifying the frequency of scalar implicatures. The
results suggest that a) scalar implicatures from some to not all are much less frequent
than generally assumed, and b) the strength of a scalar implicature is modulated by a
host of syntactic, semantic, and pragmatic cues. Based on these and earlier findings
in the literature I discuss the desiderata for an account of scalar implicature: that it
be probabilistic, contextualist, and incremental.
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1 Introduction

This paper will be concerned with testing an assumption commonly made about
scalar implicatures: that scalar implicatures arise more often than not when a scalar
item is encountered. I will refer to this as the Frequency Assumption. This assumption
plays an important role both in the theoretical and experimental literature on scalar
implicatures. Nevertheless, it remains untested to date. In this paper I take a first
step towards investigating the Frequency Assumption in a corpus study for the case
of scalar implicatures from some to not all.

The paper is structured as follows. I briefly review what is known about scalar
implicatures and demonstrate the prevalence of the Frequency Assumption in the
remainder of Section 1. In Section 2 I then present results from a corpus study that
examines the distribution of scalar implicatures, as estimated by human subjects, in
naturally occurring speech. The pragmatic interpretation of utterances with some
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can be shown to selectively increase or decrease depending on different syntactic,
semantic, and pragmatic cues available in context. I discuss the implications of these
results for theories of scalar implicature processing in Section 3. Finally, in Section
4 I present the desiderata for an account of scalar implicature: that it be probabilistic,
contextualist, and incremental.

1.1 Scalar implicature

Let us first review what is known about scalar implicatures. Consider the dialog in
(1).

(1) Dan: Was the exam hard?
Masha: Some of the students failed.
 Not all of the students failed.

Masha’s utterance can be taken to mean that not all students failed. This prag-
matic enrichment from the lower-bound, semantic interpretation of the utterance (at
least one student failed) to the upper-bound, pragmatic interpretation (some, but not
all, of the students failed) has traditionally been explained along the lines of Grice
(1975) as arising from an interplay of the maxims of Quantity, Quality (Truthfulness
and Evidencedness), and Relation.

(2) Quantity-1: Make your contribution as informative as is required (for the
current purpose of the exchange).

(3) Truthfulness: Do not say what you believe to be false.

(4) Evidencedness: Do not say that for which you lack evidence.

(5) Relation: Be relevant.

Scalar implicatures arise in virtue of speakers using a weaker alternative from a
contextually given Horn scale (Horn 1984) consisting of a stronger and a weaker
sentence, where the stronger sentence asymmetrically entails the weaker sentence.
Sentence strength is often related to particular lexical items. For example, the
implicature in (1) arises in virtue of the speaker’s use of some, which is taken to lie
on the scale 〈all, some〉. The use of the weaker sentence with some triggers a chain
of reasoning on the part of the hearer: the speaker could have uttered the stronger
alternative, which would have also been relevant. By not doing so, she is flouting
Quantity-1. Assuming she is generally being cooperative, she must have done this
to avoid violating the Quality maxim (Truthfulness or Evidencedness). Assuming
that she is trying to avoid violating Truthfulness, the inference is justified that the
speaker believes the stronger alternative does not hold. Assuming instead that she is
trying to avoid violating Evidencedness, the weaker inference is licensed that the
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speaker does not know whether the stronger alternative holds. The latter have been
called ignorance implicatures. The assumption that the speaker is trying to avoid
violating Truthfulness rather than Evidencedness amounts to considering the speaker
well-informed as to the truth of the stronger alternative, and thus has been termed the
epistemic step (e.g., Sauerland 2004). In the following, I will speak only of scalar
implicatures but I will return to the issue of ignorance implicatures in Section 2.2.2.

1.2 The Frequency Assumption

Thus the neat, simple picture of scalar implicatures: listeners infer that by having
used the weaker of two elements on a scale the speaker must have meant not only
what she said, but also the negation of the stronger alternative. In a given context,
any two sentences that fulfill the condition of asymmetrical entailment can form a
scale. Thus there are many ad hoc scales that arise in virtue of the interlocutors’
knowledge. Consider the following example.

(6) Context: Two friends are meeting on campus. Florian is late. Both of them
know that Florian is biking to campus from home and that on his path he
will first have to bike down Averill Ave and then down Mount Hope. Alex
calls Florian to figure out where he is, i.e. how much longer he must wait.
Alex: Where are you?
Florian: I’m biking down Averill.
 Florian has not biked down Mount Hope yet.

In this case, an ad hoc scale 〈biked down Mount Hope, biked down Averill〉 is
exploited, leading to a scalar implicature that is entirely dependent on context, in
particular on the involved parties’ mutual knowledge about the ordering of biking
segments from Florian’s home to campus. This scale is a proper Horn scale: having
biked down Mount Hope asymmetrically entails having biked down Averill (given
the start and end points of the journey).

There are many cases that lie between the lexicalized 〈all, some〉 and the ad
hoc 〈biked down Mount Hope, biked down Averill 〉 scales. What is common to all
of these cases is the Gricean reasoning that is assumed to take place: the speaker
could have uttered a stronger alternative; they didn’t; thus the stronger alternative
must not hold. The regularity with which scalar implicatures arise has thus, not
unsurprisingly, led to an often implicit, sometimes explicit assumption about the
frequency of scalar implicatures:

(7) The Frequency Assumption (scale version)
Scalar implicatures arise more often than not when the weaker of two scale-
mates is used.
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For example, Bott et al. (2012) cautiously say that “using a weak expression
from a set of stronger alternatives often implies that the stronger alternatives are
not applicable”. A bolder claim is made by Huang & Snedeker (2009): “the lower-
bounded interpretation may be vanishingly rare in real-world communication”. Horn
(1984) restricts the claim to unmarked contexts: “as a generalized implicatum,
the aforementioned [scalar] inference goes through in unmarked contexts, but it
may be cancelled” (Horn 1984). And finally, Breheny et al. (2006) note an almost
conventionalized status for scalar implicatures in saying that they “show a degree of
regularity and have the intuitive feel of components of conventional meaning”.

Thus there is a strong intuition that, given a scale, it is more common than not
for a scalar implicature to arise. But: how do listeners know that they are observing
the weaker of two elements on a scale?

One answer is that some scales are lexicalized. That is, as mentioned above,
certain lexical items participate in scales more often than others. For example,
the 〈all, some〉 scale has been claimed to be lexicalized; some is assumed to very
frequently occur in utterances that compete with a stronger utterance containing
all (Levinson 2000). In contrast, the 〈biked down Mount Hope, biked down Averill〉
scale has never been claimed to be lexicalized (and rightly so!), since it is safe to
assume that the string biked down Averill most likely occurs in many contexts where
biked down Mount Hope is not a salient alternative.

Observing a lexical item like some that is taken to be a member of a lexicalized
scale thus can be thought of as providing a good cue to a scalar implicature. Some
authors make this explicit by tying the Frequency Assumption to particular lexical
items rather than propositional alternatives: “some typically implicates not all”
(Gundel et al. 2007: p. 4); “some generally implies not all” (Huang & Snedeker
2009: p. 407).

This invites an alternative formulation of the Frequency Assumption:

(8) The Frequency Assumption (lexical version)
Scalar implicatures arise more often than not when a scalar item is used.

where I take a scalar item to be a lexical item or expression that typically occurs
in sentences that are the weaker of two alternatives, e.g., some.

There is thus much intuitive support for the Frequency Asssumption, and yet
there is a conspicuous lack of attempts to find empirical support for it. Why?

1.3 Reasons for the lack of empirical tests of the Frequency Assumption

There are at least two possible reasons for why the Frequency Assumption has not
previously been tested. The first is that it has received so much intuitive support that
there is no need to test it. The second is that it is hard to test. I discuss each of these
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in turn and briefly delve into the theoretical importance of testing the Frequency
Assumption.

The Frequency Assumption has received much intuitive support based on con-
siderations of regularity discussed above. However, intuition may be misleading.
That in and of itself is motivation for testing the Frequency Assumption. In addition,
there is a conceptual problem with the Frequency Assumption: it is not entirely clear
at which level the Frequency Assumption is supposed to hold. Does it hold only for
lexicalized scales or are ad hoc scales included in the assumption and is there a clear
boundary between the two?

I will not attempt to address these questions. Instead, I will take the case
for which the Frequency Assumption is most likely to hold: the case of scalar
implicatures from some to not all, which constitute the prime example of scalar
implicatures arising from a lexicalized scale. That is, I will attempt to address the
following version of the Frequency Assumption:

(9) The Frequency Assumption (some version)
Scalar implicatures arise more often than not when the lexical item some is
used.

Note that I am tying the Frequency Assumption to the surface form some rather
than a particular use of some. This may strike some as odd and as an unfair character-
ization of the Frequency Assumption because it is well-known that there are different
uses of some, some of which have been argued to not give rise to implicatures. For
example, the strong, quantificational some which allows stress as in (10a) does allow
for implicatures, while the weak, indefinite, often unstressed sm as in (11a), it has
been argued, does not. Both of these occur with mass or plural count nouns, but
some can also occur with singular count nouns as in (12a), where the implicature is
ruled out syntactically.

(10) a. Some parents are great.
b. Some, but not all, parents are great.

(11) a. My son needed sm money.
b. ? My son needed sm but not all money.

(12) a. Some guy predicted the end of the world today.
b. * Some, but not all, guy predicted the end of the world today.

It seems clear that the somes of (11a) and (12a) should not count towards the
Frequency Assumption. Indeed, the strong use of some may be one of the factors
Horn had in mind when he restricted his version of the Frequency Assumption to
“unmarked contexts”. However, I will continue to speak of the Frequency Assump-
tion about some rather than about some conditioned on some use of some, for the
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following reasons. First, in practice it is hard to draw a clear boundary between
different uses of some. This is discussed in more detail in Section 2.3.2. Second,
from the listener’s (or reader’s) perspective, instances of some do not come tagged
as somestrong, someweak, etc. Rather, the use of some (and its associated potential for
giving rise to a scalar implicature) is something that listeners need to contextually
infer. I take the listener’s perspective here and ask how, given only the linguistic
signal and information about context but not tagged uses of some, listeners arrive at
an upper- or lower-bound interpretation.

This brings us to the second reason for why the Assumption has not been tested
previously: testing the Frequency Assumption is a difficult enterprise even when
reduced to only some-not all implicatures. The formulation of the Frequency As-
sumption so far suggests that there is something we can count; there is a frequency
of some categorical entity that we intend to determine. While it may seem straight-
forward that what we want to count is the number of times a speaker’s use of some
gives rise to a scalar implicature, there are two immediate methodological difficulties
that arise.

The first problem involves the definition of an implicature: implicating is some-
thing that speakers do. While successfully implicating requires the listener to make
the correct inferences about the speaker’s intended meaning, the crucial component
of an implicature is that speakers intend to convey the implicated content in part
by the listener recognizing that intention. A listener may draw a scalar inference
in a case where a speaker did not intend for him to do so.1 Thus, simply study-
ing a listener’s interpretation of utterances with some is not enough. To study the
distribution of scalar implicatures rather than scalar inferences, it is necessary to
have access to the speaker’s intentions. Empirically, this is an easy problem for
armchair linguistics, where we can imagine ourselves and our own intentions in
producing certain utterances. However, the situation is more difficult if we want to

1 An example made famous by Larry Horn is one from the movie When Harry Met Sally, where the
following dialog takes place between Harry and his friend Jess, whom Harry is trying to set up with
Sally. Jess has just pointed out that by saying that Sally has a good personality, Harry must mean that
she is not attractive. Harry disagrees and goes on to say:

(1) Harry: [For all I have said,] she could be attractive with a good personality, or not attractive
with a good personality.
Jess: So which one is she?
Harry: Attractive.
Jess: But not beautiful, right?

Here, Jess makes the scalar inference that Sally is attractive, but not beautiful, which Harry did not
intend for him to make. Therefore, Harry cannot be said to have implicated that Sally is not beautiful.
Thus, in this example there is a scalar inference (on Jess’s part) but no scalar implicature (on Harry’s
part).
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collect implicit distributional information about implicatures experimentally from
multiple participants. Intuitively, one would want to provide participants with a) the
speaker’s communicative intention, b) the speaker’s utterance, and c) the listener’s
interpretation, in order to arrive at assessments of whether the speaker succeeded
in communicating his intention (including having the right (scalar) implicatures go
through).

Here, I make the simplifying assumption that inferences about speaker meanings
are usually correct. That is, I will assume that when a listener makes a scalar
inference, this is usually so intended by the speaker. The extent to which this
is a simplifying assumption is unclear, but one argument in favor of there being
only few mismatches between speaker meanings and listener interpretations is that
communication would not be robust if listeners routinely made wrong inferences.
Since communication usually proceeds without problems (i.e., misunderstandings
about scalar inferences like the one in Footnote 1 are rare), it is likely that listeners’
inferences usually reflect what speakers intended them to infer.

In the experiment presented in Section 2, implicature ratings were collected
from participants who observed only a speaker’s utterance. That is, we will only
have access to b) and c) from above (the speaker’s utterance and the listener’s
interpretation), but not a) (the speaker’s intention). Thus, generalizations that are
drawn will be generalizations about scalar inferences rather than implicatures; and
they will be particularly about scalar inferences from some to not all. I return to the
generalizability of the presented results in Section 2.4.

The second challenge for testing the Frequency Assumption stems from the
categorical treatment of scalar implicatures in most of the literature: typically, scalar
implicatures are treated as an all-or-none phenomenon, whereby a speaker either
does or does not intend to convey the upper-bound interpretation or a listener does
or does not take the speaker to implicate it (Gazdar 1979, Horn 1984). In practice,
however, implicatures seem to be rather a matter of degree; in fact, one of the basic
properties of scalar implicatures is precisely that they are implicatures - they are
not part of what is said, and they can be canceled. Their content is not explicitly
encoded. This suggests that there is more uncertainty about implicated content than
there is about coded content; another way to think about this is that listeners take a
speaker to implicate X to a certain degree or with a certain probability, rather than
taking them to either implicate X or not.

Reflecting this probabilistic view, Bayesian accounts of scalar implicatures
have been proposed in recent years which treat scalar implicatures as a gradient,
rather than as an all-or-none phenomenon (Frank & Goodman 2012, Goodman &
Stuhlmüller 2013, Russell 2012). Listeners are modeled as having some degree
of belief (modeled as a probability) in the implicated content after performing
Bayesian inference over possible intended meanings, given the linguistic signal,
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knowledge of alternative utterances, and knowledge about how likely the speaker
is to produce a particular alternative in a particular context. Similarly, the game-
theoretic models of Franke (2009, 2011) and Jäger (2013) use probabilistic iterated
reasoning about interlocutor beliefs and choices to derive scalar implicatures. While
interpretation choices (e.g., upper- vs. lower-bound interpretations) in current game-
theoretic systems are deterministic, more recent developments in this area model
interpretation choices as themselves probabilistic (Degen et al. (to appear)).

In collecting implicature ratings, I side with these probabilistic approaches.
Rather than asking whether or not a scalar implicature arises, I ask to what degree it
arises. This constitutes a departure not only from most of the theoretical literature
on scalar implicatures, but also from most previous experimental approaches (but
c.f. Degen et al. to appear, Frank & Goodman 2012, Goodman & Stuhlmüller 2013).

In addition, I propose to extend current probabilistic approaches, which have fo-
cused on deriving implicatures from reasoning about alternative utterances a speaker
could have made. It is known from other domains of language processing such as
syntactic parsing, that listeners are sensitive to distributional cues in assigning syn-
tactic structures to sentences. For example, the probability with which a temporarily
ambiguous sentence like The horse raced past the barn fell is assigned a reduced
relative clause rather than a main verb reading after observing raced is contingent
on multiple cues like the probability of race occurring as a main verb/relative clause
and the semantic plausibility of horses racing rather than being raced (MacDonald
et al. 1994, Trueswell et al. 1994).

If a process with a relatively constrained search space like syntactic parsing is
sensitive to contextual linguistic and extra-linguistic cues, a process like pragmatic
inference, which is highly unconstrained a priori (i.e. a speaker may intend to convey
a great many different things using the same utterance in different contexts while
a sentence has only a limited number of possible syntactic parses) should benefit
all the more from integrating information from as many contextual cues to the
speaker’s intention as possible. Under such a view, the perceived strength of a scalar
implicature should be modulated by the amount of probabilistic contextual support
for the inference. This view is fleshed out further in Section 4. The prediction
that scalar implicature strength should be probabilistically modulated by multiple
contextual cues is tested in Section 2.3.

1.4 A brief preliminary note on the theoretical importance of the Frequency
Assumption

The Frequency Assumption features prominently in two areas of the scalar implica-
ture literature: i) it is one of the basic assumptions of the Default model of scalar
implicatures (Levinson 2000) and ii) it is a (usually implicit) assumption made by

8



Frequency of scalar implicatures

many researchers interpreting experimental results from experiments testing the time
course of scalar implicature processing. I will begin by presenting the results of
a corpus study in which implicature ratings for utterances containing some were
collected and correlated with a number of syntactic, semantic, and pragmatic con-
textually available cues. The theoretical importance of the Frequency Assumption
and the implications of the experimental results are discussed at length in Sections 3
and 4.

2 Corpus studies on the distribution of scalar inferences

In the following I report a series of corpus studies that constitute a first attempt
to test the Frequency Assumption as well as an investigation of the effect of three
different cues on the probability of generating a scalar inference. The cues under
investigation are a) syntactic partitivity of the some-NP, b) quantifier strength, and c)
discourse accessibility of the some-NP, which includes c.i) linguistic mention of the
embedded NP referent, c.ii) topicality of the some-NP, and c.iii) modification of the
head of the some-NP.

The studies were conducted in three steps. First, a database of some-NPs was
generated by extracting all instances of utterances containing the word some from
the Switchboard corpus. Second, for each instance of some an implicature rating
was obtained in a web-based study. Finally, the effect of the different cues on the
probability of generating a scalar inference was investigated in regression analyses
predicting implicature ratings from the cues.

I first present the database of some-NPs that was created. Next, I report the
methodology for obtaining implicature ratings for each case in the database. Finally,
I present three substudies corresponding to the three cues mentioned above, including
the theoretical motivation for studying each cue.

2.1 The database

I used TGrep2 (Rohde 2005) to extract all 1748 occurrences of some-NPs that were
not part of a disfluency from the Penn Treebank (release 3, Marcus et al. 1999)
subset of the Switchboard corpus of telephone dialogues (Godfrey & McDaniel
1992). The corpus contains approximately 800 thousand spoken words in over 100
thousand utterances from about 650 telephone dialogues on various topics between
two participants who did not know each other. The TGrep2 Database Tools (Jaeger
2006, Degen & Jaeger ms) were used to organize the some-utterances into a database.

Because only those cases that do not syntactically prohibit a scalar implicature
were interesting for the purpose of the study, 359 cases (20.5%) of some-NPs headed
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by singular count nouns were excluded.2 In a some-NP, singular count nouns are
compatible with two different meanings. The more common meaning is the specific
indefinite reading, which cannot give rise to a scalar inference (see examples in (12a)
and (13)). Singular count nouns in some-NPs can, however, also receive a coerced
interpretation as shown in (14). Under this reading, the implicature, made explicit
in (14b) is possible, but these cases seem to be very infrequent (e.g., in a random
sample of 50 singular count noun some-NPs, only three were cases of coercion, and
they all occurred in the partitive, as in (15)).

(13) a. She stuck my name on some list.
b. *She stuck my name on some, but not all, list.

(14) a. John kicked some cat off the street.
b. John kicked some, but not all, cat off the street.

(15) Well, I had some of that problem.

A further 26 cases where the some-NP consisted only of some were also excluded:

(16) Some say that coffee is healthy.

This was done because for these cases it is not possible to investigate the effects
of the discourse accessibility cues tested in Section 2.3, which assumes that some
occurs with an embedded NP. However, it is worth noting that in these cases the
implicature seems to generally go through.

After the exclusion, 1363 cases of utterances containing some-NPs remained.
For these cases, implicature ratings were collected in a web-based study, which I
report next.

2.2 Collecting implicature ratings

Implicature ratings were collected using Amazon’s Mechanical Turk service. Rather
than asking categorically whether or not a speaker intended to convey the negation
of the stronger alternative, participants were asked to provide gradient judgments.
These gradient judgments can then be interpreted as a measure of scalar inference
strength, given the amount of probabilistic support for it in context.

2 However, in the large scheme of things one would not want to exclude these cases of some, but rather
include head noun number as a cue that listeners can use to restrict their interpretation of some -
that is, a singular count noun can be seen as a strong, but nevertheless probabilistic, cue against the
upper-bound interpretation.
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2.2.1 Methods

Participants 243 participants were recruited on Amazon’s Mechanical Turk and
paid $0.80 for each block of 10 items. Participants who completed at least three
blocks received a one-time bonus of $0.20.

Procedure and materials On each trial, participants saw an utterance containing
a some-NP (the target utterance) together with ten utterances from the immediately
preceding discourse context (or until the beginning of the dialogue if there were
fewer than ten utterances in the previous context). The target utterance was presented
in red. Below the target utterance, an almost identical utterance (the comparison
utterance) was presented which differed only in that the implicature was made
explicit by inserting but not all after some. The comparison utterance was presented
in green font. Two example pairs of (a) target and (b) comparison utterances are
shown in (17) and (18).

(17) a. I like, I like to read some of the philosophy stuff.
b. I like, I like to read some, but not all, of the philosophy stuff.

(18) a. And I’ll take some time and do that with her.
b. And I’ll take some, but not all, time and do that with her.

Participants were then asked: “How similar is the statement with ’some, but not
all’ (green) to the statement with ’some’ (red)?” They provided similarity judgments
on a seven point Likert scale where 1 was “very different meaning” and 7 was “same
meaning”. The more the implicature is part of the speaker’s originally intended
meaning, the less of a difference explicitly encoding the content of the implicature
should make, and the higher the similarity judgments are expected to be. Conversely,
if the content of the implicature was not part of the speaker’s originally intended
meaning, making it explicit should lead to a larger perceived shift in meaning and
the two utterances should be rated as very dissimilar.

Participants first completed two practice trials to become acquainted with the
task and understand the range of the scale before completing the experimental trials.
One of the practice trials was a clear case of an implicature, shown in (19), while the
other one, shown in (20), clearly could not give rise to an implicature.

(19) a. I had some of the banana yogurt.
b. I had some, but not all, of the banana yogurt.

(20) a. There are probably some peanuts in the pantry.
b. There are probably some, but not all, peanuts in the pantry.
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1 2 3 4 5 6 7 8 10 12 14 16 18 20 22 24 26 34

26 120 3 12 2 35 1 13 6 3 3 5 2 2 1 1 1 1

44 46 48 54 100

2 1 1 1 1

Table 1 Distribution of participants (bottom rows) over completed number of
blocks (top rows).

Participants were told that cases like (19) should receive a high rating and cases
like (20) should receive a low rating, but were not instructed on which particular
value to assign.

Items were divided into blocks of 20 items each. Each block was rated by ten
participants. 11 items appeared in two different blocks in order to ensure that each
block consisted of 20 items. Because of this, most items received 10 ratings each
and 11 items received 20 ratings each.

2.2.2 Results and discussion

The distribution of participants over number of rated blocks of items is shown in
Table 1. Mean number of completed blocks per participant was 5.72 (median: 2).

Mean overall similarity rating was 3.9 (median: 4). The distribution of raw
ratings and (aggregated) mean by-item ratings is shown in Figure 1. Under the
Frequency Assumption, there should be more high than low ratings reflecting overall
strong support for the pragmatic interpretation. However, only 44.7% of ratings
were higher than the midpoint of the scale, while 46.6% of ratings were lower than
4. Looking only at the endpoints of the scale, only 14.7% of the data were highest
ratings while 19% were lowest ratings. Thus, contrary to the Frequency Assumption,
most utterances with some do not strongly support a scalar inference.

Examples from the lower, medium, and upper end of the scale are shown in (21)
- (23) (numbers are mean similarity ratings):

(21) Low similarity rating (little support for implicature)
a. That would take some planning.3 1.4
b. And this would give them a chance to have some positive self-esteem.

1.4
c. You sound like you’ve got some small ones in the background. 1.5

3 Throughout the paper, where examples are taken from the corpus, the some-NP is bolded.
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Figure 1 Distribution of raw ratings (left panel) and mean per-item ratings (right
panel)

(22) Medium similarity rating (medium support for scalar implicature; or igno-
rance implicature)
a. And some ways, it might be kind of scary. 4
b. I’d love to have, have some animals. 4
c. It would certainly help them to appreciate some of the things that we

have here 4

(23) High similarity rating (much support for implicature)
a. But I think that at some times it can be the right thing to do. 6.7
b. I sold some of them. 6.8
c. I like some country music. 6.9

A number of questions immediately arise. For example, one question concerns
the status of discrete interpretations. One way to interpret the noisily distributed
implicature ratings is that there is an unstructured continuum from upper-bound to
lower-bound interpretations of utterances containing some. However, an alternative
possibility is that there are discrete, but noisy underlying interpretations giving rise
to the distribution. In this case, good candidates for underlying interpretations are
the standard lower-bound and upper-bound interpretations shown in (25) and (24).
However, a third interpretation, the ignorance implicature as in (26), arises when all
that listeners take the speaker to know is that the speaker does not know whether the
stronger alternative is true, as discussed in the Introduction (see Gazdar 1979).

(24) Upper-bound interpretation: KsW ∧Ks¬S

(25) Lower-bound interpretation: KsW

(26) Ignorance implicature: KsW ∧¬KsS
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Component 1 Component 2 Component 3
Model logLik p µ σ λ µ σ λ µ σ λ

1 -2377 3.9 1.34 1
2 -2278 < .0001 2.9 0.78 0.56 5.2 0.70 0.44
3 -2254 < .0001 2.3 0.47 0.24 3.8 0.84 0.48 5.5 0.51 0.28
4 -2251 < .14 2.1 0.39 0.16 3.0 0.54 0.29 4.3 0.62 0.29

Table 2 Means (µ), standard deviations (σ ), mixing proportions (λ ), and log
likelihood for each model. First column indicates number of com-
ponents. P-values are derived from applying log likelihood ratio test
comparing model in row to model in previous row.

Here, Ks stands for the speaker knows, which takes a propositional argument. W
denotes the weak alternative, S denotes the strong alternative.

Note that participants were not asked to estimate whether the speaker was an
authority on whether the stronger alternative was true. Intuitively, cases of ignorance
implicatures should receive intermediate ratings, reflecting the listeners’ uncertainty
about whether the speaker definitely did or did not intend an upper- or lower-bound
interpretation. However, there is no independent way to tease apart cases of ignorance
implicatures from cases of standard lower- or upper-bound interpretations in this
dataset without collecting in addition participants’ estimates of speaker authority.

Barring that, we can test whether there are multiple underlying interpretations
giving rise to the data by fitting finite Gaussian mixture models (Jacobs et al. 1991,
Richardson & Green 1997) with different numbers of components to the data, then
determine the optimal model by using log-likelihood ratio tests. The finite Gaussian
mixture model with k components may be written as:

(1) p(y|µ1, . . . ,µk,σ1, . . . ,σk,λ1, . . . ,λk) =
k

∑
j=1

λ jN (µ j,σ j),

where µ j are the means, σ j the standard deviations, λ j the mixing proportions
(which must be positive and sum to one), and N a Gaussian with specified mean
and standard deviation. Observations y = {y1, . . . ,yn} are scalar observations: the
mean per-item similarity ratings in our dataset.

Separate models were fit for k = 1,2,3,4 components using the mixtools pack-
age (Benaglia et al. 2009) in R, which uses expectation maximization (EM) to
estimate the optimal parameter values. Means (µ), standard deviations (σ ), mix-
ing proportions (λ ), and log likelihood for each of the models with one, two, and
three components are shown in Table 2. Density curves for the optimal two- and
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Figure 2 Density curves for models assuming two (left) or three (right) Gaussian
components. The model on the right was identified as optimal in a
log-likelihood ratio test.

three-component models are shown in Figure 2.
The optimal two-component model fits the data significantly better than the

optimal one-component model (χ2(3) = 197.9, p < .0001). This suggests that there
are at least two underlying interpretations giving rise to the distribution over mean
ratings. Let us assume that these two interpretations correspond to the lower- and
upper-bound interpretation. We can now turn to the mixing proportions given by
λ , which specifies the extent to which each of the components contribute to the
data. We see that the lower-bound component contributes 56% of the data, while
the upper-bound component contributes only 44%. That is, under the interpretation
of the components as lower- and upper-bound, this constitutes further evidence
against the Frequency Assumption: more of the data is captured by the lower-bound
component.

However, the model fit is again significantly improved by adding a third com-
ponent (χ2(3) = 48.5, p < .0001, see right panel of Figure 2), but not by adding
a fourth one (χ2(3) = 5.5, p < .14). That is, the optimal model consists of three
components, one at either end of the scale contributing 24% and 28% of the data
each, and one covering mostly the center and contributing 48% of the data. How is
this to be interpreted? One natural interpretation is that this large middle component
corresponds to ignorance implicatures. That it has a relatively large variance com-
pared to the other two components suggests that there is a lot of variation in how
much uncertainty there is about whether the speaker is an authority on the truth of the
stronger alternative. Let us entertain for the time being that these three components
indeed correspond to the three interpretations in (24) - (26). Where does this leave
us with regards to the Frequency Assumption?
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The answer is: in dire straits. Under this interpretation of the components, only
28% of the data is generated by an upper-bound interpretation. This is an interesting
and surprising result, given the prevalence of the Frequency Assumption about some.
It suggests that the amount of probabilistic support for scalar implicatures is generally
quite low. If we further take seriously the interpretation of the middle component as
one reflecting ignorance implicatures, we can further conclude that most of the time,
listeners are actually uncertain about whether speakers know whether the stronger
alternative is true, and thus derive at most ignorance implicatures.

A second interpretation of the three components is as upper-bound (rightmost),
lower-bound (middle), and weak sm (leftmost). Under this interpretation of the
components, the upper-bound interpretation still contributes only 28% of the data;
that is, the conclusion that support for scalar implicatures from some to not all is
generally low remains unchanged. However, under this interpretation, weak sm and
lower-bound strong some would contribute different portions of the data. Ignorance
implicatures would then presumably contribute to the noise in the lower-bound
interpretations.

A compelling test of whether the former rather than the latter interpretation of the
components is warranted would be to collect ratings about speaker knowledge. If the
interpretation of the results as reflecting lower-bound, ignorance, and upper-bound
interpretations is correct, participants’ uncertainty about the speaker’s knowledge
should be largest at the mean of the component (around 3.8) and decrease towards
each end of the scale.

Some readers may worry about the fact that under this interpretation, weak sm
and lower-bound strong some are collapsed into one category. This worry may
be justified; but it may also be that for listeners this distinction has no cognitive
counterpart. In this case, collapsing the two uses of some into one category is exactly
the right thing to do.

Finally, a caveat of these results is that the assumption of normality is not
necessarily granted. However, it is nevertheless striking that the best model does
return three components and that these three components have a natural interpretation
as the three interpretations that have been discussed in the literature on scalar
implicatures (Gazdar 1979, Levinson 2000).

The interpretations of the components are speculative and more work certainly
needs to be done, but this is an interesting demonstration that we can begin to
investigate the prevalence of scalar implicatures with the use of corpora.

2.3 Corpus studies

I next turn to investigations of the individual and joint effects of different contextual
cues on the probability of generating a scalar inference. The investigated cues are a)
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the partitive form, b) quantifier strength, and c) discourse accessibility as quantified
by linguistic mention, topicality, and modification.

2.3.1 Cue 1: the partitive form

Consider the difference between (27) and (28).

(27) Alex ate some of the cashews.

(28) Alex ate some cashews.

There is a clear intuitive difference in how strongly each of these gives rise to
the implicature that Alex did not eat all the cashews. In the example with the overt
partitive form of, intuition strongly suggests that Alex did not eat all the cashews,
while in the example without the partitive this intuition is much weaker. There are
several reasons why this is the case.

First, it is well-known that there are additional constraints on using the partitive
structure that are not at play for non-partitive quantifiers. Jackendoff (1977) orig-
inally formulated the constraint as one of definiteness of the NP embedded under
some (of):

(29) Partitive Constraint I
The complement NP in a partitive must be definite.

Subsequently, this formulation of the constraint was shown to be too strong:
there are well-documented cases of indefinite, but specific partitives, as in one of
many people who saw the accident or half of a cookie (Ladusaw 1982).

Reed (1991) re-formulated the constraint as one of discourse accessibility. She
proposed that the embedded NP must refer to a discourse accessible group; rather
than evoking a discourse group, the embedded NP must refer back to an already
mentioned (or inferable) discourse group. The function of the partitive structure is
to evoke a subgroup of that discourse group. Under a discourse accessibility account
like Reed’s, the strong preference for the embedded NP to be syntactically definite is
explained by the embedded NP’s discourse function: “the need to access a discourse
group creates a preference for, but not a restriction to, definite NPs in the embedded
position” (Reed 1991: p. 216).

Whence, then, the intuition that partitive some more strongly gives rise to the
implicature that Alex did not eat all of the cashews than non-partitive some? Consider
what the implicature presupposes: in order to infer that the speaker intended to
convey that X is the case of some, but not all, Y, there must be some group Y ,
mutually known by both interlocutors, that can be partitioned. Such groups are
precisely Reed’s discourse accessible groups. That is, the partitive’s intuitively
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high propensity to give rise to scalar implicatures is a consequence of the discourse
accessibility constraint on NPs embedded under partitives. It is only with discourse
accessible NP referents that scalar implicatures should be able to arise.

Note that this does not prevent utterances with non-partitive some from giving
rise to scalar implicatures, i.e. using the partitive is not necessary to get scalar
implicatures from utterances with some. As long as the embedded NP is discourse
accessible, the scalar inference is possible, whether or not the some-NP is overtly
partitive. For example, it seems that if (28) was uttered in a context with a contextu-
ally given set of cashews, the speaker should more strongly be taken to mean that
Alex did not eat all the cashews than if such a set was not given.

The a priori difference between partitive and non-partitive some in their proba-
bility of resulting in a scalar inference can thus be summarized as follows: scalar
implicatures can only arise with discourse accessible embedded NP referents. The
partitive structure can only be used with discourse accessible embedded NP referents,
while non-partitive some can be used with both accessible and inaccessible referents.
Thus, the a priori probability of a scalar implicature is higher for partitive some
(which always occurs with accessible embedded NP referents) than for non-partitive
some (which only sometimes occurs with accessible embedded NP referents).

However, the occurrence of the partitive itself is not sufficient for a scalar
implicature to arise, either. Recent evidence from experiments on the processing of
scalar implicatures provides some support for this claim. Degen & Tanenhaus (2011)
found higher implicature rates for statements with partitive than non-partitive some.
However, implicature rates were not at 100% for either construction, suggesting that
the partitive does not categorically force the proper part reading, as has often been
noted in the literature (e.g., Horn 1997).

Thus, the presence of the partitive should be a strong, but nevertheless prob-
abilistic, cue that increases the probability of a scalar inference from some to not
all.

Data analysis Here and in the following, I report the results of linear mixed-
effects regression models (Baayen et al. 2008) to test the effect of different cues on
implicature ratings while simultaneously accounting for conditional dependencies
between data points from the same rater. These dependencies are captured in so-
called random effects, which offer a convenient way to account for violations of
the assumption of independence of each data point (for an introduction directed at
language researchers, see Jaeger 2008). This kind of independence is not granted
in datasets in which different participants contribute multiple data points; in our
case, different participants may have a systematically different perception of how
large the shift in meaning is when the implicature is made explicit. Thus one
(forgiving) participant may have given systematically higher similarity ratings than
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Figure 3 Distribution of raw ratings (left panel) and mean per-item ratings (right
panel) for overtly partitive (green) and non-partitive (red) cases.

another (less forgiving) participant. Random effects allow for accounting for this
individual participant variability and thus crystallizing the effects of the cues under
investigation.

All statistical analyses were mixed-effects linear regressions predicting implica-
ture rating from fixed effects of interest (the cues under investigation) and random
by-participant intercepts. Reported p-values were obtained by MCMC sampling
using the pvals.fnc() function in R (Baayen et al. 2008). The partitive and the
quantifier predictor were allowed to interact, as were the three discourse accessibility
predictors. I report the main effect of each cue individually. The interaction between
partitive and quantifier strength is discussed in Section 2.3.2. The interaction be-
tween the different discourse accessibility predictors is discussed in Section 2.3.3.
The full model is summarized in Appendix A.

Results Of the entire dataset, 26.5% of cases were partitives, of which in turn
26.8% were headed by pronouns or demonstratives as in (30) and (31).

(30) Uh, some of that unfortunately is legal.

(31) And for some of them it was just kind of, I don’t know, not so much a
holiday.

As can be seen in Figure 3, the overtly partitive cases received higher implicature
ratings than the non-partitive cases (β = 1.01,SE = 0.05, t = 22.05, p < .0001).
Compared to the global mean rating of 3.9, the partitive mean was higher at 5, while
the non-partitive mean was lower at 3.5. Similarly, the median rating for partitive
cases was 5, while the non-partitive median was 3.

Compared to the 44.7% of cases that globally received ratings above the midpoint
of the scale, conditioning on overt partitivity increases that number to 67.8%. This
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suggests two things: a) the Frequency Assumption seems to be more warranted when
the some-NP is overtly partitive and b) the partitive is nevertheless not sufficient for
getting a scalar inference: only 25% of ratings were 7s, and 23% of ratings were
still below the midpoint of the scale. Examples of partitive cases that received low
similarity ratings are shown in (32) - (34) alongside their mean similarity rating.

(32) I wish my mother had had some of those opportunities, because, I think
she would have really, she rea-, would have succeeded in a lot of ways, that
men, that women were not able to succeed in her generation. 2.4

(33) But when you get into some of these health clubs where you just stand
around and wait. . . 2.9

(34) I just go to be entertained and am not really interested in some of the, like,
the Terminator or some of the Schwarzenegger stuff. 2.9

In all three cases, the interpretation of some seems to be lower-bound despite the
presence of the partitive.

2.3.2 Cue 2: quantifier strength

The word some is ambiguous between a weak, indefinite, or non-presuppositional
reading, often written as sm because it tends to be unstressed, and a strong, quantifi-
cational, or presuppositional, reading (Milsark 1974, 1977, Barwise & Cooper 1981,
Ladusaw 1994, Israel 1999). Consider the example in (35).

(35) Some prospectors got the plague.

The sentence in (35) can mean either that there is an indefinite number of
prospectors who got the plague (weak, sometimes also called cardinal interpretation)
or that some prospectors got the plague but others presumably did not (strong, some-
times also called partitive or proportional interpretation). In general, determiners
can either be unambiguously weak (e.g., a/an and no) or strong (e.g., all and most),
or ambiguous between the two readings (e.g., some).

The distinction between weak and strong determiners is central to the distribution
of scalar implicatures from some to not all because it has been noted that the use of
strong, but not weak determiners, gives rise to scalar implicatures (Ladusaw 1994).
Indeed, the partitive form (which, as noted in the previous section, is associated
with higher implicature rates than non-partitives) tends to only occur with strong
determiners (e.g., Ladusaw 1994, Horn 1997).

However, the weak/strong distinction has been notoriously difficult to pin down
(e.g., Horn 1997). The goal here is not to give an exhaustive review of the rich
literature on weak and strong determiners, but rather to identify an operationalization
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Strong some Weak some

a) presuppositional non-presuppositional
b) partitive or proportional cardinal
c) scalar implicatures likely scalar implicatures unlikely

Table 3 Diagnostics for identifying strong vs. weak uses of some (based on
Horn, 1997)

of the weak/strong distinction that will facilitate a quantitative test of whether
strong some is more likely to give rise to scalar inferences than weak some. To
foreshadow, the presuppositionality difference between weak and strong some-NPs
(e.g., Lumsden 1988) will be employed to arrive at empirical ratings of the strength
of each use of some in the database. I begin by elaborating on some of the properties
that have been observed to correlate with the distinction.

Table 3 summarizes the diagnostic tests relevant to our purposes, provided in
a review by Horn (1997). The property that we crucially depend on in collecting
strength ratings from participants is one made by e.g. de Jong & Verkuyl (1985) and
Lumsden (1988). They propose that there is a presupposition on strong determiners
that their restriction not be empty and their domain of quantification be part of the
domain of discourse. That is, under the strong interpretation of (35), there needs to
be some set of prospectors in the domain of discourse of whom it is being predicated
that they got the plague. Under the weak reading, the domain of discourse need not
contain a set of prospectors - the set is introduced (the discourse group evoked, in
Reed’s (1991)’s terms) by the some-NP.

The weak/strong distinction correlates with other properties which are not di-
rectly relevant to our purposes, e.g., the propensity to occur in existential there
constructions (Milsark 1974, McNally & Geenhoven 1998) and the ability to occur
with individual-level predicates (Carlson 1977, Milsark 1977). Importantly, the
literature provides counterexamples to each of these diagnostics (see e.g., Horn
1997, McNally & Geenhoven 1998). Rather than being strict constraints or part of
the definition of strong determiners, it seems that these properties are approximate
diagnostics and I will treat them as such.

In particular, to arrive at an estimate of the strength of some for each of the
cases in the database, the presuppositionality difference in was exploited in a web-
based study collecting participants’ judgments about the use of some.4 To quantify
determiner strength, participants rated the similarity of each original utterance from
the dataset to the same utterance without some (of) on a seven-point Likert scale.

4 Details of this study can be found in Degen & Jaeger (in prep.).
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The reasoning behind this choice was built on the presuppositional nature of strong
NPs: the weak use of some does not have a non-empty restriction presupposition
associated with it, while the strong one does. Thus, in removing some, the change in
meaning should be greater for strong than for weak some-NPs. Consider examples
(36) and (37).

(36) Weak use
a. But my son needed sm money.
b. But my son needed money.

(37) Strong use, partitive
a. And some of the people in our church use birth control.
b. And the people in our church use birth control.

(38) Strong use, non-partitive
a. Some history books are pretty scary.
b. History books are pretty scary.

Mutual entailment holds between the a and b sentences in (36) but not in (37)
and (38), i.e., there is intuitively a greater difference in meaning between the a and b
forms in (37) and (38) than in (36). Thus, the higher the similarity rating given for a
particular case, the weaker the use of some in this case. Conversely, the lower the
rating the stronger the use.

Results The distribution of mean by-item strength ratings is shown in the left
panel of Figure 4. Quantifier strength ratings correlated strongly with the diagnos-
tics proposed in the literature (Degen & Jaeger in prep.). For example, the right
panel of Figure 4 demonstrates that partitive cases received on average much lower
ratings than non-partitive cases. However, no bimodal distribution indicating two
categorically distinct uses – weak vs. strong – was observed.

Because Degen & Jaeger (in prep.) did not collect strength ratings for the cases
where the head of the embedded NP was a deictic expression like a pronoun or
a demonstrative, strength ratings for these cases were not available. In order not
to have to sacrifice these 99 cases, strength ratings were generated for them in a
principled way. To understand how, note first that the partitive is mandatory for
pronouns and demonstrative heads (see examples (39) - (41) together with their
mean implicature rating).

(39) And some *(of) them fizzled out. 6.6

(40) Some *(of) it sounds more like pop music. 5.9

(41) But some *(of) those are pretty big. 5.6
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Figure 4 Distribution of mean by-item strength ratings overall (left) and con-
ditioned on whether or not the some-NP was overtly partitive (right).
Higher ratings indicate weaker quantifier uses.

It is thus not implausible that theses cases would receive strength ratings similar
to those of the other partitive cases. Based on this assumption, ratings were generated
by sampling from the strength rating distribution of the 269 partitives. That is, the
resulting strength distribution for pronoun/demonstrative cases was approximately
the same as that of the other partitive cases. These strength ratings were used for the
rest of the analysis.5

Implicature ratings were higher with increasing quantifier strength (β =−0.54,SE =
0.03, t = −21.10, p < .0001). This is shown in Figure 5. The stronger the use of
some, the stronger the support for a scalar inference. Conversely, the weaker the
use, the less likely the implicature. This is compatible with the general observation
in the literature that strong uses of some can give rise to the implicature, but it is
important to note that this is not a perfect correlation (Pearson’s r =−0.51). That
is, some uses of the quantifier were judged as strong but did not strongly support
the scalar inference, whereas others were judged to be weak but nevertheless the
implicature ratings suggest that support for a scalar inference was strong. We look at
some examples of each of these cases.

(42) Strong quantifier, low implicature rating (first number: mean quantifier
strength rating; second number: mean implicature rating)
a. I’d like to go to Sundance and Park City and some of those. 2.6; 3.6
b. What are some of the things they don’t recycle . 4.1; 3.8

5 Excluding the deictic head cases does not change any of the qualitative results or significance of
effects.
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Figure 5 Mean by-item implicature rating as a function of decreasing quantifier
strength. Opacity of each point indicates the contributing number of
data points (i.e. darker dots = more data).

c. Maybe this would be a way to get that feeling back, if we’ve lost some
of that. 4.1; 3.9

Cases of strong quantifiers that nevertheless give rise to scalar implicatures only
weakly, if at all, are not in principle surprising: standard lower-bound interpretations,
where the implicature does not arise because the stronger alternative is not contex-
tually relevant, should give rise to just this pattern. The example in (42a) seems to
be of this type. In contrast, the weak implicature support in (42b) and (42c) seems
to have a different source: in (42b), the some-NP is embedded in a wh-question,
while in (42c) it is in the antecedent of a conditional. Both of these are instances of
downward-entailing (DE) environments, which have been known to cancel and even
flip implicatures (Levinson 2000, Chierchia 2004, Chierchia et al. 2008).

It will be important to annotate the entire dataset for whether the some-NP occurs
in a DE environment or not. So far, annotation of a random sample of 50 cases
yielded only only two cases where the some-NP occurred in a polar interrogative.
While polar interrogatives are not typically treated as DE environments, they share
with DE environments that they license Negative Polarity Items (NPIs). Thus, if this
is a good estimate of DE or NPI-licensing contexts, roughly 4% of some-NPs occur
in DE environments, for which implicature ratings should be low. The following two
are the polar interrogative cases with their mean implicature rating.
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(43) Or do some of them play the same song? 4.7

(44) But is it a legal, uh, solution for some companies? 5.4

Both of these mean ratings are higher than the global mean in the dataset,
suggesting that at least in polar interrogatives, the implicature is not categorically
ruled out. However, a complete test of the effect of DE context on ratings in our
dataset remains to be conducted.

I turn next to examples of cases where quantifier use was judged as weak but
implicature ratings were nevertheless high.

(45) Weak quantifier, high implicature rating (first number: mean quantifier
strength rating; second number: mean implicature rating)
a. It’s hurting, you know, it’s hurting Germany, for example, too, and some

other parts of Europe where they, where they have high industry.
6.4 5.7

b. And, after I, I graduated, I read some of the old classics that I just
bluffed my way through and have found that I enjoy them quite a bit,
too. 6.2 6

c. But I think that at some times it can be the right thing to do. 6.2 6.7
d. And then on the other hand, I’ve seen some people go into the nursing

home and just so happy you know. 5.8 5.7

There seem to be two different things going on here. In the a and b cases, use
of the quantifier is weak in that it is introducing two new discourse groups - other
parts of Europe and old classics. However, the modifying post-nominal material
introduces a contrast with a (presumably non-empty) complement set - parts of
Europe where they don’t have high industry and the old classics that I did not bluff
my way through. In these cases, then, the upper-bound interpretation may not arise
as a standard implicature, but as a consequence of the non-empty complement set
presupposition introduced by the post-nominal modification.

Similarly, in the c and d cases the upper-bound interpretation does not seem to be
due to the standard Quantity reasoning, but instead the prior probability of the state
of the world signaled by the upper-bound interpretation is high: world knowledge
tells us that it is more likely that it is not at all times the right thing to do rather than
that it is (whatever it may refer to in this case). And it is more likely that not all
people go into the nursing home and are happy rather than that they all are.

Thus, while implicature support is strongly correlated with quantifier strength,
factors like monotonicity properties of the context that the some-NP is embedded in,
discourse expectations, and world knowledge affect scalar implicatures.
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2.3.3 Cue 3: discourse accessibility

As discussed above, Reed (1991) proposed a discourse accessibility constraint
on the partitive - the partitive can only be used with embedded NPs referring to
discourse accessible referents. Relatedly, strong uses of some have been argued to
be both covertly partitive and have a discourse accessibility presupposition on the
embedded NP. In this section I investigate the effect of discourse accessibility on
scalar implicatures above and beyond overt partitivity and quantifier strength.

Several factors contribute to discourse accessibility: here I investigate a) lin-
guistic mention of the embedded NP referent, b) topicality of the some-NP, and c)
modification of the embedded NP.

Several researchers have noted that scalar implicatures seem to be affected by
information structure. For example, Breheny et al. (2006) found that more scalar
implicatures are generated in Greek for sentences in which the some-NP is in subject
position compared to when it is in object position. Their explanation is that scalar
implicatures should only arise when the scalar trigger is in focus, i.e. addressing
a contextually relevant issue, which in turn makes the stronger alternative with all
salient in context. Because of the strong tendency of Greek (and weaker tendency of
English) for subjects to be more likely to contain old rather than new information and
thus more likely to be addressing a contextually relevant issue, scalar implicatures
are more likely to arise for some-NPs in subject position than in positions that are
lower on the obliqueness hierarchy (e.g. objects, adjuncts, etc.).

Similarly, Zondervan (2008) showed that the implicature triggers or and most are
more likely to give rise to scalar implicatures if they are in the focus of an implicit
or explicit Question Under Discussion (QUD, Roberts 1996).

Taken together, this predicts independent effects of linguistic mention and top-
icality on scalar implicatures: implicature ratings should be higher with both pre-
viously mentioned and topic some-NPs. Additionally, adding pre- or post nominal
modification to an NP that refers to a new (previously unmentioned) entity or group
makes this group accessible (Reed 1991). Consider the following example:

(46) When we arrived at the hotel we didn’t know where to go so we asked the
guy at the front desk.

The restrictive modifier at the front desk makes the novel mention of the guy
discourse-accesssible by providing uniquely identifying information (Reed 1991,
Webber 1983).

It is thus to be expected that these different markers of discourse accessibility
interact: for example, modification should increase implicature ratings more for
relatively discourse-inaccessible (new or non-subject) cases than for relatively dis-
course accessible (old or subject) cases. To reflect this, predictors for linguistic
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Figure 6 Distribution of raw ratings (left panel) and mean per-item ratings (right
panel) for items with old, mediated, and new embedded NP referents.

mention, subjecthood, and modification were allowed to interact in the regression
model. I first discuss the main effects of each of the three factors before turning to
the interactions in Section 2.3.3.

Linguistic mention Nouns in the Switchboard are annotated for whether they are
old (previous mention), new (novel mention), or mediated (not previously mentioned
but contextually inferable). In the some-database, there were 142 old, 767 mediated,
and 454 new cases. Figure 6 shows the distribution of ratings over different mention
categories. In the mean ratings histogram (right panel), the distribution of new NPs
is skewed towards the lower end of the rating scale while the distribution of old NPs
is skewed towards the upper end. The situation for mediated NPs is visually less
clear.

For the purpose of ease of analysis, embedded NPs with old and mediated head
nouns were collapsed into one category.6 As predicted, implicature ratings were
higher for old than new NPs (β = 0.32,SE = 0.04, t = 8.62, p < .0001).

One surprising finding is that there were many new NPs that nevertheless received
high implicature ratings. I discuss this further in Section 2.3.3.

Topicality In the Switchboard corpus, NPs are annotated for whether they are
sentential subjects as in (47) or in topicalized constructions like left-dislocations as
in (48).

(47) Some people are motorboaters, you know, which I think is fine. 5.5

(48) Some of those people, they don’t deserve to be let loose. 4.8

6 Old and inferable information tends to pattern together in discourse (Birner 1997).
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Figure 7 Distribution of raw ratings (left panel) and mean per-item ratings (right
panel) for subject and other some-NPs.

(49) I’ve heard some horrible, horrible stories about high school teachers. 3.1

(50) We actually do some work with some people down at Georgia Tech. 4.5

Because there were only 19 cases of topicalized NPs, these were collapsed into
the subject NP category. There were thus 257 subject and 1106 other NPs in the
some-database. Other NPs were for example cases of direct objects as in (49) or
prepositional adjuncts as in (50). Figure 7 shows the distribution of ratings over
these two categories. The distribution of subject NPs is clearly skewed towards the
upper end of the scale while the distribution of other NPs is skewed towards the
lower end. This difference is significant: subject NPs are associated with higher
implicature ratings (β = 0.40,SE = 0.06, t = 7.25, p < .0001).

Modification Finally, each case in the database was coded as either modified or
unmodified, depending on whether the embedded NP had pre- or post-nominal
modification or not. For example, the examples in (51) and (52) both fell into the
modified category, while the case in (53) was classified as unmodified, resulting in
667 modified and 696 unmodified cases. In addition, partitive cases with possessive
embedded determiners were categorized as modified because in those cases, the
determiner provided additional information on the relation between the head noun
of the embedded NP and already discourse accessible entities, as in (54) where the
possessive provides a link between relatives (new) and the speaker’s family (old).
There were 12 of these cases in the database overall.

(51) And then I’ve seen some of the Star Trek movies. 6.5

(52) So, we’re a little farther removed from like Dallas and some of the areas
where they probably have more of the homeless and that type of thing.
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Figure 8 Distribution of raw ratings (left panel) and mean per-item ratings (right
panel) for modified and unmodified some-NPs.

5.2

(53) We had some friends over as recently as Saturday night. 3.4

(54) Christmas time, uh, some of our relatives would come up from Alabama.
6.3

Figure 8 shows the distribution of ratings for the two modification categories.
Somewhat surprisingly, and supported by the analysis, unmodified NPs received
higher ratings than modified NPs (β = 0.11,SE = 0.04, t = 3.14, p < .001). This is
due to the interaction with especially linguistic mention, which I discuss in the next
section.

Interactions between discourse accessibility factors The model coefficients for
the two-way and three-way interactions between discourse accessibility predictors
are shown in Table 4. All interactions were significant, though the one between
modification and mention only marginally so. The three-way interaction is visualized
in Figure 9. Simple slopes analysis revealed that the two-way interaction between
linguistic mention and topicality was significant for unmodified, but not for modified
NPs; for modified NPs, there was only a main effect of topicality, such that modified
NPs in subject position received higher implicature ratings than modified NPs in
other positions. For unmodified NPs, there was an interaction such that both old and
subject NPs received higher ratings, but the difference between subject and other
NPs was greater for old than for new NPs.

These interactions provide an explanation for why modification, as we saw in
Section 2.3.3, lowers rather than increases implicature ratings on average: when an
entity is already discourse accessible, either because it was previously mentioned or
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Predictor β SE t p

Topicality:Mention 0.18 0.12 1.43 < 0.08
Modification:Mention 0.33 0.07 4.54 < .0001
Modification:Topicality 0.27 0.11 2.53 < .01
Modification:Topicality:Mention 0.53 0.25 2.14 < .05

Table 4 Model coefficients for interactions of discourse accessibility predictors.
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Figure 9 Mean similarity ratings by linguistic mention (old/new embedded NP
referent), topicality (subject/other some-NP), and modification (modi-
fied/unmodified embedded NP). Numbers in bars indicate the number
of contributing observations.
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because its referring NP is in subject position (or both), modification is not necessary
to establish discourse accessibility. In contrast, when discourse accessibility is
otherwise low, modification can be used to make an entity discourse accessible,
which in turn should increase implicature ratings. That this pattern holds can be
observed most clearly in Figure 10. Where discourse accessibility is high (old and
subject NP, upper right corner), there are many more unmodified than modified cases
on the higher end of the scale; where discourse accessibility is low (new and other
NP, lower left corner), there are more modified than unmodified cases on the higher
end of the scale. The other two cells are intermediate between the two, though there
are very few cases of new subjects. A χ2 test over the linguistic mention x topicality
contingency table replicates this well-documented tendency for subjects to favor old
over new information (χ2(1) = 58.73, p < .0001).

2.4 Discussion of results

Let us take stock. The corpus analyses have revealed that the Frequency Assumption
does not seem to hold for scalar inferences from some to not all. However, the
strength of an implicature, or the degree to which a speaker is taken to implicate the
negation of the stronger alternative, increases on average when some is used in the
partitive, when its use is relatively strong (as established by an independent test), and
when the embedded NP referent is relatively discourse accessible (i.e. when it has
been previously mentioned or is contextually inferable, the some-NP is in subject
position, or the embedded head noun is modified).
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Figure 10 Distribution of modified and unmodified cases over mean by-item rat-
ings by linguistic mention (left vs. right column) and topicality (top
vs. bottom row).

The average lack of support for the upper-bound interpretation of some is a
surprising result given the previous literature. Follow-up work testing both different
scales and different corpora is needed to establish the robustness and generalizability
of the result.

Further work should also estimate the degree of uncertainty that listeners believe
speakers to have about the stronger alternative. As discussed in Section 2.2.2, this
knowledge will be useful in predicting ignorance implicatures.

Finally, in Section 2.3.2 I briefly touched on additional factors that are likely
to influence implicature ratings, e.g. monotonicity properties of the context the
some-NP occurs in, prior world knowledge about how likely different states of the
world are, and expectations of relevance of the stronger alternative to a contextual
Question Under Discussion. Some of the variance in the some-dataset is no doubt
due to these kinds of factors interacting with the cues that I have quantified explicitly.
Trying to understand the exact nature of these interactions, however, lies outside the
scope of this paper but is certainly a very interesting area of future work.

In the next two sections, I discuss the theoretical implications of these results and
provide a sketch of an account of scalar implicatures that incorporates the findings
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presented above and in the previous literature.

3 Implications of overturning the Frequency Assumption

In this section I discuss how the obtained results impact two prominent processing
theories of scalar implicature: first I discuss the effect of overturning the Frequency
Assumption on Levinson’s Default theory. Then I address the role that the Frequency
Assumption plays in the interpretation of experimental results showing that scalar
implicatures incur a cognitive cost, which has been viewed as support for the Literal-
First hypothesis.

3.1 Levinson’s Default theory

Levinson’s (2000) Default theory of scalar implicatures is both a functional and
a processing theory that is built around a distinction between Generalized and
Particularized Conversational Implicatures (GCIs vs. PCIs) first introduced by Grice
(1975), who formulated the distinction in terms of the importance that context plays
for the implicature. PCIs are carried by “saying that p on a particular occasion in
virtue of special features of the context, cases in which there is no room for the
idea that an implicature of this sort is NORMALLY carried by saying that p” (Grice
1975: p. 56, emphasis in the original). In contrast, of GCIs he says “the use of a
certain form of words in an utterance would normally (in the ABSENCE of special
circumstances) carry such-and-such an implicature or type of implicature.” (Grice
1975: p. 56, emphasis in the original). Thus, GCIs arise virtually independently of
context, while PCIs rely heavily on context, though both kinds of implicatures are
deemed cancelable.

Consider (56) as an answer to (55a) (repeated from (1)). Dan can be taken to
mean that not all of the students failed and in addition, that the exam was hard. In
contrast, consider Dan’s utterance as a response to (55b): In this case, the scalar
implicature that not all of the students failed still goes through, but Dan can no
longer be taken to implicate (57a). However, now he can be taken to implicate that
the teacher did not do a good job, which was not an eligible implicature when the
question was (55a). These kinds of observations, where scalar implicatures seem to
arise independently of context, have contributed to their status as GCIs in contrast to
the more context-dependent PCIs in (57).

(55) a. Masha: Was the exam hard?
b. Masha: Did the teacher do a good job?

(56) Dan: Some of the students failed.
 Some, but not all, of the students failed. (GCI)
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(57) a.  The exam was hard. (PCI)
b.  The teacher did not do a good job. (PCI)

Thus the difference between GCIs and PCIs is in the role that context plays; GCIs
arise by default and can be canceled by context, while PCIs arise in virtue of context.
This difference in the effect of context on GCIs vs. PCIs can be formulated as one of
frequency: averaging over contexts, a particular GCI (e.g., a scalar implicature) will
arise more frequently than a particular PCI. In our toy example, we saw already that
Dan’s utterance in (56) gives rise to the scalar implicature that not all of the students
failed in both contexts in (55a) and (55b), whereas the PCIs listed only arise for one
of the contexts each.

Here, then, is the first piece of establishing the role of the Frequency Assumption
for Default theory: GCIs (including scalar implicatures) are assumed to be more
frequent than PCIs. However, note that this does not yet entail the Frequency
Assumption; even if GCIs arise more frequently than PCIs, this does not yet entail
that within GCI triggers (such as an item from a scale) the GCI is more frequent than
not. To arrive there, it is useful to look at the processing component of Levinson’s
theory. The crucial step involves reinterpreting the GCI-PCI distinction in processing
terms, where cognitively cost-free GCIs are treated as a solution to what Levinson
calls the articulatory bottleneck problem:

There is a significant articulatory bottleneck in the rate of information that can
be transmitted via human speech (estimated as out-of-context phoneme informa-
tion). In addition, integrating contextual information to derive complex pragmatic
inferences is hard and effortful.7 Nevertheless, linguistic communication proceeds at
a miraculous speed. Thus, the communicative system must have evolved a solution
to these problems. The solution is to make inference cheap for listeners on average.
The best way to make inference cheap is to allow for frequently and systematically
arising inferences to be derived at no cost (thus balancing out the cost of deriving
difficult contextual inferences).

GCIs are precisely the frequently and systematically arising inferences that
Levinson speaks of; PCIs are the difficult contextual inferences. Motivated by the

7 Note that there is much evidence from the psycholinguistic literature that suggests that listeners can
actually very rapidly integrate information from many contextual cues online. For example, the visual
context has immediate effects on whether a prepositional phrase is interpreted as a destination or as
modifying a definite NP (Tanenhaus et al. 1995); an object’s affordances may immediately discard it
as a potential referent (Chambers et al. 2004); whether a particular piece of information is in common
or privileged ground can immediately affect the interpretation of definite NPs with prenominal scalar
adjectives (Sedivy et al. 1999, Heller et al. 2008); and whether a speaker is deemed reliable with
respect to the degree with which he overinforms can have rapid effects on contrastive inferences
(Grodner & Sedivy 2011). Thus, processing contextual information may not in fact be costly, and so
neither may processing PCIs which crucially depend on processing of contextual information. This
assumption of Levinson’s is thus questionable, but I will not discuss it further here.
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high frequency of GCIs and their blindness to context, the Default model predicts
that they should come at no processing cost and thereby improve the speed of
communication. Context enters only in a second step, and if the context does
not license the implicature, it is canceled. But what do these considerations of
minimizing processing cost entail? If the goal is to balance out the processing cost
associated with PCIs by making GCIs cost-free and their cancellation costly, the
number of cancelled GCIs should not be larger than the number of non-canceled
GCIs, since this would result in a net processing cost instead of a gain. Applied
to scalar implicatures, which are treated as the prime example of GCI: the number
of cases in which a scalar implicature does not arise should not be larger than the
number of cases where it does. But this is exactly the Frequency Assumption!

The Frequency Assumption thus constitutes one of the central assumptions of
Levinson’s theory. Overturning it would be to take away the basis of Levinsonian
Default theory: if the Frequency Assumption does not hold, Levinson’s solution
to the articulatory bottleneck problem is no longer one. If the frequency of scalar
implicatures is low enough, having them be costless while their cancelation is
effortful would lead to an overall increase in interpretive processing effort - precisely
the opposite of Levinson’s intention.

The results from the corpus study presented in Section 2 suggest that the Fre-
quency Assumption indeed does not hold, at least for some, and at least in the
Switchboard corpus, constituting a challenge to Levinson’s theory. This work is only
a first step towards a broader test of the Frequency Assumption. A more complete
test would include investigating multiple scalar items over multiple genres of spoken
and written language. However, it is striking that for some, the prime example of a
lexical item that triggers scalar implicatures, average support for the implicature is
not high. As far as I can tell, this is incompatible with the Default model.

In addition, the Default model does not predict that there should be gradient
differences in the strength of a scalar inference based on contextual cues like par-
titivity, quantifier strength, or discourse accessibility. Under the Default model (in
accordance with the standard assumption in the mainstream linguistic literature), a
scalar implicature is either canceled or not. There is no room to talk about the degree
to which a speaker implicates the upper-bound meaning based on context.

3.2 Huang & Snedeker’s Literal-First hypothesis

The second area that would be negatively affected by overturning the Frequency
Assumption is the interpretation of experimental results showing that scalar impli-
catures (contrary to Levinson’s prediction) incur a processing cost. These results
have been taken to provide support for the idea that scalar implicature processing
involves a two-step staged process whereby the semantic lower-bound interpreta-
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tion is computed before the upper-bound pragmatic one. This has been termed the
Literal-First hypothesis (Huang & Snedeker 2009). I will briefly review the main
findings and elaborate on the Literal-First hypothesis before turning to the role of
the Frequency Assumption.

Experiments investigating scalar implicatures have to a large extent focused on
the time course of processing these implicatures. The main focus in time course
studies is to address the question of whether scalar implicatures enjoy a special
default status (Levinson 2000) or whether computing the scalar implicature first
requires listeners to compute the semantic meaning of the (utterance containing the)
scalar item first. To this end, experimenters typically make use of a central property
of scalar implicatures discussed above: their contextual cancelability. Experiments
are set up in a way that either invite a semantic or a pragmatic interpretation of
an utterance with a scalar item (most of these studies investigate the 〈all, some〉
scale). Different responses are associated with either the semantic or the pragmatic
interpretation, and response times are then compared: if scalar implicatures arise
effortlessly and by default and it is cancelation of an implicature that is costly,
responses reflecting the pragmatic interpretation should be faster than responses
reflecting the semantic interpretation. If instead the pragmatic interpretation is
preceded by a stage of semantic processing, responses reflecting the pragmatic
interpretation should be slower than those reflecting the semantic interpretation.

The bulk of the findings point towards implicatures being costly. For example,
Bott & Noveck (2004) had participants read underinformative sentences like Some
elephants are mammals. Participants’ task was to respond as quickly as possible
whether they thought the sentence was true or false. Notice that under a semantic
interpretation of the sentence, At least one elephant is a mammal, the sentence is true,
while under a pragmatic interpretation, Some, but not all, elephants are mammals, it
is false.

In different versions of this experiment (slightly modifying the items in each
case), they found roughly 40% semantic and 60% pragmatic responses. Some par-
ticipants were consistent in that they responded either pragmatically or semantically
throughout, but 23 of 32 participants gave at least one response that was inconsistent
with the others. Bott & Noveck (2004) then compared response times of semantic
and pragmatic responses both between (completely consistent) participants and
within (inconsistent) participants, and found the same result in both cases: semantic
TRUE judgments were faster than pragmatic FALSE judgments. Thus, responses
reflecting that a scalar implicature had been drawn were slower than responses that
did not.

Similar results have been obtained in the visual world paradigm (Tanenhaus et al.
1995). Huang & Snedeker (2009) showed participants displays with four quadrants.
In two quadrants there was a boy, in the other two there was a girl. One of the girls
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had all objects of a particular type (e.g. soccer balls). The other girl had only half
of the socks in the display, while one of the boys had the other half. Finally, the
second boy had no objects at all. Participants then heard pre-recorded stimuli of the
form Point to the girl who has some of the socks. The measure of interest was the
speed with which participants’ eye movements would converge on the target girl
after hearing the quantifier some. If some is immediately enriched to mean some, but
not all, then only one of the girls in the display (the one with half of the socks) is
still compatible with the unfolding input, and participants should look to that girl
immediately after hearing the quantifier. If, instead, the enrichment is preceded by
a stage of processing where the semantic interpretation is entertained, then both
girls are compatible with the input (as they both have at least one object). In this
case, eye movements are expected to converge more slowly on the target girl than
in a semantic control condition using utterances with all, e.g., Point to the girl who
has all of the soccer balls. The latter is indeed what Huang & Snedeker (2009)
found: participants were slower to converge on the target quadrant when they heard
an utterance with some than one with all.

Effects of implicatures being costly have been further shown in reading times
by Breheny et al. (2006) and Bergen & Grodner (2012), in response times by Neys
& Schaeken (2007) and Bott et al. (2012), and in eye movements by Huang &
Snedeker (2011), Degen & Tanenhaus (2011). These results have been treated as
supporting the Literal-First hypothesis about scalar implicature processing, which
derives from the linguistic observation that the pragmatic upper-bound interpretation
of standard utterances with some entails the semantic lower-bound interpretation:
that is, Alex ate some, but not all, of the cashews (upper-bound interpretation) entails
that Alex ate at least one of the cashews (lower-bound interpretation). In this sense,
the semantic interpretation is more basic than the pragmatic one. It is simply a
logical truth that the semantic interpretation is necessarily part of the pragmatic
one. Huang & Snedeker (2009) take this observation about the truth conditions of
the two interpretations and translate it into processing terms: because the semantic
interpretation is more basic in the sense just described, it is plausible to assume that
computation of the semantic interpretation generally precedes computation of the
pragmatic interpretation. This constitutes a classic two-stage model of language
processing, analogous to e.g. the Garden Path model of syntactic processing (Frazier
1987). Under the Literal-First model, computing the semantic interpretation thus
comes “for free”, while the pragmatic interpretation is only computed in a second,
effortful step if licensed by the context of utterance. This is exactly the inverse
prediction of the Default model.

Thus this model directly predicts that scalar implicatures should be costly to
compute compared to literal controls. As described above, this hypothesis has
been repeatedly borne out in the experimental literature. With some exceptions,
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scalar implicatures do not come gratis. However, the cognitive cost associated with
processing scalar implicatures can only be attributed to a staged literal-first process
if the cost cannot be explained away by reference to another mechanism. Here is
where the Frequency Assumption becomes important.

From a vast body of literature on frequency and predictability effects in other
domains of language processing, it is well-known that more frequent or predictable
words or structures are processed more quickly than less frequent or predictable
words or structures. For example, more frequent words are recognized more quickly
and more accurately than less frequent words (Dahan et al. 2001, Marslen-Wilson
1987, Seidenberg & McClelland 1990). Similarly, more frequent, contextually
predictable, and less surprising words and structures are read more rapidly than
less frequent and predictable ones (Ehrlich & Rayner 1981, Hale 2001, Levy 2008,
Mcdonald & Shillcock 2003).

Thus, under the Frequency Assumption and assuming that frequency/predictability
effects apply at the pragmatic level just as to other levels of linguistic processing,
arriving at the upper-bound pragmatic interpretation of some should be less cogni-
tively costly than arriving at the lower-bound semantic interpretation. However, if
the Frequency Assumption does not hold (and if in fact the semantic interpretation
is more frequent than the pragmatic one), the inverse pattern is predicted. Thus,
the actual time course pattern found overwhelmingly predicted is compatible both
with the Literal-First hypothesis but also with an inverse frequency effect: scalar
implicatures may be processed slowly not because there is an obligatory stage of se-
mantic processing before pragmatic processing, but instead because of the infrequent
occurrence and associated difficulty of computing the implicature.

The corpus results presented in Section 2 suggest that the Frequency Assumption
in fact does not hold. This poses a problem for the testability of the Literal-First
hypothesis, since any observed processing cost associated with an implicature may
be explained either by frequency or by stages of processing. It is in fact unclear to
me how one would tease these two explanations apart. Huang & Snedeker (2009)
were aware of this issue when they reported, as an aside, a small corpus study
they conducted on the British National Corpus (BNC). They extracted a random
sample of 50 occurrences of some, “looked for cases that unambiguously referred to
a subset” (Huang & Snedeker 2009: p. 410), and found that this subset interpretation
accounted for 42% of the sentences which they took as evidence that “the upper-
bounded inference is often associated with the interpretation” (Huang & Snedeker
2009: p. 410) of some. Three problems are of note. First, it is not clear how a
subset interpretation was defined, i.e. what interpretive test was applied to each of
the sentences. Second, 50 cases is a very small sample - there are a total of 147051
occurrences of some in the BNC (so 50 cases constitute 0.03% of the total number
of cases of some). That is, the validity of this corpus study is very low. However,
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even when taking the results at face value, 42% scalar implicatures is less than 50%.
That is, even in this tiny dataset, the Frequency Assumption does not hold. Given
the scalar item some, more often than not the scalar implicature is not present.

An additional challenge to the Literal-First hypothesis is posed by some exper-
imental studies which have found that under certain conditions, scalar inferences
are just as rapidly processed as literal controls (e.g. Grodner et al. 2010, Degen &
Tanenhaus 2011). The Literal-First hypothesis cannot account for these differences.
However, a first step towards an explanation is provided by the cue studies reported
in this paper, showing that implicature strength increases and decreases based on
contextual factors. Similarly, Degen & Tanenhaus (under review, b) have found
that including number terms among the contextually available alternatives to some
decreases the speed with which a scalar inference is drawn. Scalar implicature
processing is thus highly sensitive to context.

4 Desiderata for an account of scalar implicature

In the previous sections I argued against both the Default and the Literal-First models
as models of scalar implicature. In this section I will make a positive argument for the
type of account of scalar implicatures that is desirable. Indeed, the game-theoretic
and Bayesian accounts of Franke (2009), Jäger (2013), Frank & Goodman (2012),
Goodman & Stuhlmüller (2013) and Russell (2012) already offer the beginnings of
such accounts.

Empirically, a theory of scalar implicature should be able to account for both
judgment data (i.e. listeners’ ultimate interpretations of an utterance) as well as time
course data (i.e. the online computation of inferences).8 The rating results presented
in this paper provide support for the claim that scalar implicatures are probabilistic
(Frank & Goodman 2012, Russell 2012). This is further backed up by the wildly
varying implicature rates observed in forced-choice truth value judgment tasks across
a slew of experiments, both between scalar items as well as within scalar items used

8 An additional type of data that a theory of scalar implicature should capture is acquisition data, but for
space reasons I will refrain from discussing this in any depth. Note, however, that the results presented
in Section 2 provide the beginning of an explanation for one of the main findings in the acquisition
literature on scalar implicatures: that children learn the literal meaning of scalar terms before they
learn the pragmatically enriched meaning (Barner et al. 2011, Katsos & Bishop 2011, Noveck 2001).
Children typically acquire the use of more frequent words and structures before less frequent ones
(Goodman et al. 2008, Huttenlocher et al. 1991, Schwartz & Terrell 1983). If the lower-bound
interpretation is more frequent than the upper-bound interpretation in spontaneous speech, as I have
shown here for some, acquiring the literal interpretation before the pragmatically enriched one falls
out naturally as yet another frequency effect in acquisition. This also makes the interesting prediction
that the age of acquisition of the upper-bound interpretation should vary between scales as a function
of the average support for the upper-bound vs. lower-bound interpretation.
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Experiment Proportion Experiment Proportion

Noveck & Posada (2003) 63% Bott & Noveck (2004),
Exp. 3

61%

Geurts & Pouscoulous
(2009)

3 - 94% Zondervan (2010) 41 - 85%

Degen & Tanenhaus
(2011)

9 - 54% Degen & Tanenhaus (un-
der review, a)

18 - 29%

Degen & Tanenhaus (un-
der review, b)

65 - 78%

Table 5 Proportion of responses reflecting an upper-bound interpretation across
experiments, in chronological order.

in different contexts (see Table 5 for an incomplete list). Thus, rather than being an
all-or-none phenomenon, speakers are taken to implicate the negation of the stronger
proposition to varying degrees, a point made eloquently by Russell (2012):

“[T]he degree to which an implicature is “felt” is simply dependent
on the probability, calculated by the hearer, of the speaker’s belief in
a stronger proposition. The calculation of this probability depends,
in turn, on the relevance, defined probabilistically, of the speaker’s
utterance compared to alternative utterances, and on comparative
simplicity.” – Russell (2012: p. 150)

This brings us to the second feature that any account of scalar implicature should
encompass: scalar implicatures are highly sensitive to context, e.g. to salient alter-
native utterances, the relative relevance of those utterances to a contextually given
QUD, the production costs of those alternatives, beliefs about the speaker’s knowl-
edge state, etc. Note that these are all features of the context that are independent of
the actual lexical item that is involved in triggering the scalar reasoning process. The
corpus results presented in Section 2 suggest that the strength of scalar inferences as-
sociated with some additionally depend on a variety of some- (or quantifier-)specific
cues like partitivity, quantifier strength, and discourse accessibility, which do not
play a role in cases such as the biking past Mount Hope/Averill example (6).

Thus, a unified account of scalar implicature should take into account both
abstract features common to all types of scalar implicatures as well as allowing
the idiosyncrasies of particular scales to enter the computation. This is important
because the additional information contained in the scale-specific cues may provide a
“short-cut” to the speaker’s intended meaning that obviates the need for complicated
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reasoning about speaker intentions. For example, only a quarter of the cases in the
some-database were partitives, but most of those in turn received high implicature
ratings. Thus, when observing a partitive after some, it’s a good bet that the speaker
intended the upper-bound interpretation. Compare that to a cue like linguistic
mention of the embedded NP - here we observed that implicature ratings are higher
for cases of linguistic mention, but the variance in ratings is much larger. That is,
linguistic mention is a less informative cue than the partitive in that the variance in
speaker intentions is greater for previously mentioned NPs than it is for partitives.
Put differently, relying only on the partitive to estimate whether a speaker intended
the upper-bound interpretation will lead to fewer errors than relying on linguistic
mention. If listeners tracked the joint statistics of this plethora of cues along with
speaker intentions, they would be equipped with a powerful basis for contextual
pragmatic inference.

The probabilistic accounts mentioned above have begun to implement these
desiderata. For example, the output of models like those of Frank & Goodman
(2012), Goodman & Stuhlmüller (2013) and Russell (2012) can be interpreted
as the listener’s subjective probability that the speaker intended the upper-bound
interpretation, given contextual constraints. Contextual constraints that have been
implemented are e.g. the degree to which the speaker is assumed to know whether
the stronger alternative holds (Franke 2009, Goodman & Stuhlmüller 2013), the
cost of the assumed to be mutually known alternatives (Bergen et al. 2012, Franke
2009, Russell 2012), or the degree to which alternative utterances are assumed to be
relevant to a contextually given QUD (Russell 2012).

The great advantage of these models is that they make quantitative, empirically
testable predictions about the degree to which an implicature should arise, given
very explicit assumptions about contextual factors that are assumed to play a role. A
current restriction of these models is that they make predictions about interpretations
given an entire utterance. This is perfectly sufficient, of course, if all that one
is interested in is understanding which factors affect listeners’ final judgments.
However, in practice utterances don’t present themselves as whole units, but rather
as incrementally unfolding speech/written text. Consequently, cues that may be used
to identify the speaker’s intention become available at different points in time. For
example, the QUD may be given and generate some expectations about upcoming
linguistic input even before the start of the utterance. Information about the partitive
becomes available before information about the head noun. Different discourse
accessibility cues become available at different points in time also: if the some-NP
is the grammatical subject of the utterance, that cue will become available before
knowledge about linguistic mention (which is associated with the head noun), which
in turn will become available before information about post-nominal modification.
Thus, cues to the upper-bound interpretation that differ in reliability become available
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at different points in the unfolding speech stream, which may affect both listeners’
final interpretation of the utterance as well as their certainty about the speaker’s
intention during the unfolding speech stream.

Thus, while current probabilistic contextualist models have started to make fine-
grained predictions about listeners’ final interpretations, they can and should be
extended to make predictions about listeners’ incremental interpretation process.

In contrast, the Default and Literal-First model, while both making time course
predictions, take into account neither that the outcome of the interpretation process is
probabilistic, nor that contextual factors may play a role in the initial interpretation.
This may be one explanation for why both models fail to account for the conflicting
time course evidence that has been documented in the literature: each experimental
setting creates a distinct context with respect to which participants interpret the
task of responding to utterances with some and other scalar items to. If scalar
implicatures were indeed as regularized and independent of context as has been
commonly assumed, this would not be a problem. However, it seems that scalar
implicatures are in fact heavily context-dependent and in that way behave much
more like PCIs than like GCIs. To quote Grice:

“To work out that a particular conversational implicature is present,
the hearer will rely on the following data: (1) the conventional mean-
ing of the words used [. . . ]; (2) the Cooperative Principle and its
maxims; (3) the context, linguistic or otherwise, of the utterance; (4)
other items of background knowledge; and (5) the fact (or supposed
fact) that all relevant items falling under the previous headings are
available to both participants and both participants know or assume
this to be the case” – Grice (1975: p. 31)

Current probabilistic accounts can thus be seen as formalizing the Gricean view
of conversational implicatures. What they add is a) a probabilistic notion of an
implicature and b) the potential for making quantitative predictions about listeners’
inference behavior based on explicit assumptions about the contextual cues that
are assumed to factor into the inference derivation. If these types of models can
be extended to include incremental processing predictions, we will be one step
closer to providing a unified, cognitively plausible and relevant account of scalar
implicature based on (implicit or explicit) reasoning about alternative utterances the
speaker could have made, whereby language-specific features of the context (e.g.,
the conventional meaning of the utterance) interacts with domain-general inference
and cue integration mechanisms, thus implementing Grice’s vision of treating talking
“as a special case or variety of purposive, indeed rational, behavior” (Grice 1975).
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5 Conclusion

In this paper I have made a first step towards testing the assumption that scalar
implicatures are very frequent, a basic tenet of Default theories of scalar implicature
and an important assumption in the interpretation of “costly implicature” results.
At least for the case of implicatures from some to not all which were tested in the
present study, it seems that there is not much support for scalar implicatures on
average. However, this support, as measured in participants’ implicature ratings,
selectively increased when the some-NP contained a partitive, when the some-NP
was in subject position, when the embedded NP was modified, when the embedded
NP referent had been previously mentioned or was inferable, and when the use of
some was relatively strong.

This work suggests that scalar implicatures behave much more like Particularized
rather than like Generalized Conversational Implicatures. In addition, I argued
that any satisfactory account of scalar implicature will need to be probabilistic,
contextualist, and incremental.

This work could be expanded in a great number of different ways: empirically,
the results should be replicated for different scales and corpora. Theoretically, current
probabilistic accounts of scalar implicature should be extended to incorporate the use
of multiple cues in pragmatic inference. An important question that requires both
empirical and theoretical investigation is how the timing of cues affects listeners’
interpretations of utterances with some online. Much exciting work is left to be
done!
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A Full mixed effects linear regression model

The following table contains model coefficients for the full mixed effects linear
regression model predicting implicature ratings from fixed effects for cues of interest
and log-transformed sentence length as well as random by-participant intercepts. All
fixed effects predictors were centered before entering the analysis.

Coef β SE(β ) t p

Intercept 4.02 0.05 77.7 <.0001
Partitive 1.01 0.05 22.0 <.0001
Strength −0.54 0.03 −21.1 <.0001
Linguistic mention 0.33 0.04 8.6 <.0001
Topicality 0.43 0.05 8.2 <.0001
Modification 0.11 0.03 3.2 <.01
Sentence length 0.15 0.03 5.3 <.0001
Partitive:Strength 0.43 0.05 8.4 <.0001
Linguistic mention:Topicality 0.17 0.12 1.3 >0.18
Linguistic mention:Modification 0.33 0.07 4.5 <.0001
Topicality:Modification 0.25 0.10 2.5 <.05
Linguistic mention:Topicality:Modification 0.54 0.24 2.2 <.05
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