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A great deal of research has examined informativeness-based accounts of scalar implicature
such as strengthening “some” to mean not all (Gazdar, 1979; Degen et al., 2014); less well studied
is the converse effect in which “all” is relaxed to produce nonliteral interpretations such as a /ot but
not all. Recent work has shown that modeling language understanding as reasoning about the
speaker’'s communicative goal can produce hyperbolic interpretations as well as affective subtexts
(Kao et al., 2014). Here we describe two experiments that explore people’s interpretations of “all”
in different contexts. We then present a computational model that predicts these interpretations
by reasoning about informativeness with respect to the speaker’'s communicative goal.

Experiment 1 examines the effect of prior knowledge on interpretations of “all.” In Exp 1a,
60 participants on Mechanical Turk read scenarios in which a character (Ann) brought 10 M&Ms,
cookies, or pies to a party. Participants rated how likely it is that another character (Bob) ate
certain amounts of the items. In Exp 1b, 40 participants read scenarios in which Ann said to a
friend, “Bob ate some/all of the M&M’s/cookies/pies!” Participants rated how likely it is that Bob ate
certain amounts of items. Results suggest that “all” is more likely to be interpreted hyperbolically
when its literal meaning is increasingly unlikely under the prior distribution (5=.04, SE=.02, {=2.45,
p<.05). Experiment 2 examines the affect communicated with hyperbolic uses of “all”. In Exp 2a,
40 participants rated how Ann feels given that Bob ate certain amounts of the items; in general,
Ann feels more negative the more items Bob eats (3=.06, S FE=.003, t=20.1, p<.0001). In Exp 2b,
60 participants rated how Ann feels given that Bob ate certain amounts and that she said: “Bob
ate some/all of the M&M’s/cookies/pies!” Even when Bob did not eat all of the items, participants
rate Ann as feeling more negative when she says “all” than when she says “some” (5=.31, SE=.04,
t=7.7, p<.0001, Fig. 2), suggesting that hyperbolic uses of “all” convey additional affect.

We present an extension to the Rational Speech Act model in which the speaker may want
to communicate how many items Bob ate or how she feels about it. If Ann wants to communicate
negative feelings about Bob, saying “Bob ate all of the pies” will achieve this effect. Since a
pragmatic listener reasons about Ann’s communicative goal and knows that it is highly unlikely Bob
ate all 10 pies, the listener will infer that Bob ate some of the pies, but Ann feels negative about it.
Using the priors from Exp. 1a and Exp. 2a, the model produces interpretations that closely match
humans’ (r=0.91) (Fig. 1). Moreover, the model infers additional affect from hyperbolic uses of
“all” (Fig. 2). Taking together the empirical results and model predictions, we discuss implications
on the role of prior knowledge in language processing as well as how it shapes the social and
affective information conveyed through nonliteral language.
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Figure 1: Gray (prior) shows prior probabilities of Bob eating var- Figure 2: Negative affect conveyed in “some”
ious amounts; blue (human) shows participants’ interpretations of v.s. “all.” For both human and model, hyperbolic
“all”; pink (model) shows model predictions. “all” conveys more affect than literal “some.”
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