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A hallmark of the content of the complement (CC) of factive predicates like know is that it projects.
For example, in an utterance of the sentence Does Jane know that Sam has a new hat, the speaker
is typically taken to be committed to Sam having a new hat, despite the predicate and the CC being
embedded under an entailment-canceling operator (the polar interrogative). The same is typically
not true when replacing know with a non-factive predicate like think. However, Tonhauser, Beaver,
and Degen 2018 (Journal of Semantics) recently showed that there is substantial variability in the
projectivity of CCs. While a lot of this variability was explained by the not-at-issueness of the CC,
they also found that the lexical content of the CC played a role: e.g., the CC Sam has a new BMW
was less likely to project than Sam has a new hat. The authors hypothesized that the projectivity
of a CC may depend on its prior subjective probability, such that a CC is more projective the
higher its prior probability. The current work finds support for this hypothesis in an experimental
investigation of CCs of both factive and non-factive predicates in which the prior probability of the
CC was systematically manipulated. We argue that this finding provides support for constraint-
based projection analyses that derive the projectivity of utterance content from the integration of
multiple cues, including prior CC probability and the meanings of clause-embedding predicates.
Prior probability norming experiment (n = 95). Prior probability was measured for 20 contents
denoted by English sentences (e.g., Julian dances salsa) given a fact that made the content more
likely (e.g., Julian is from Cuba) and a fact that made it less likely (e.g., Julian is from Germany).
Participants were asked how likely a content is given a fact (e.g., Fact: Julian is from Cuba. How
likely is it that Julian dances salsa?) and provided ratings on a sliding scale from ‘impossible’
(interpreted as a probability of 0) to ‘definitely’ (interpreted as a probability of 1). The mean
ratings were .7 for high- and .16 for low-probability contents, see Fig. 1 for the full set of items.
Projectivity experiment (n=300). The 20 sentences denoting the normed contents were realized
as the complements of 20 clause-embedding predicates, for a total of 400 predicate/complement
combinations. These combinations were realized as polar questions with a random subject noun
phrase. In the target stimuli, the 400 polar questions were combined with one of the two facts that
each content was normed with, for a total of 800 target stimuli. As shown in the sample target
stimulus in (1), the named speaker (here, Carol) was explicitly stated to be aware of the fact.
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Fig. 1: Histogram of mean prior prob-
ability ratings for each item (i.e., con-
tent/fact combination). Color indicates
whether item was coded as high or low
probability in the projectivity analysis.

(1) Fact (which Carol knows): Julian is German.
Carol: Does Sandra know that Julian dances salsa?

The 20 predicates included the 5 factives be annoyed,
know, see, discover and reveal, as well as 15 non-
factives: the CC of 9 of these (acknowledge, admit,
announce, confess, confirm, establish, hear, inform,
prove) has been described as being able to project (e.g.,
Schlenker 2010; Anand and Hacquard 2014; Spector and
Egré 2015; Tonhauser et al. 2018), in contrast to that of
the remaining 6 predicates (pretend, suggest, say, think,
be right, demonstrate).
Projectivity was measured with the ‘certain that’ di-
agnostic, following Tonhauser et al. 2018: for (1),
participants judged whether Carol is certain that Ju-
lian dances salsa. Participants rated 20 target items
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(one for each predicate) and 6 control items (as attention checks). They responded on a
sliding scale from ‘no’ (no projection, coded 0) to ‘yes’ (maximal projection, coded 1).
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Fig. 2: Mean certainty rating by predicate (x-axis) and
prior CC probability, with 95% CIs; factives in green.

Results. As shown in Fig. 2, mean
certainty ratings for CCs were higher
when the content had a higher prior
probability than when it had a lower
prior probability, as hypothesized by
Tonhauser et al. (2018). Further-
more, the effect of prior CC probability
on projectivity was present across all
20 predicates, factive and non-factive
ones. We also observe by-predicate
variability in mean certainty ratings:
e.g., the means for factive be annoyed
were higher, at .72 (high) / .53 (low),
than those for factive reveal, at .55 /

.37, which were higher than those for non-factive establish, at .39 / .19. These findings replicate
Tonhauser et al.’s (2018) finding that projectivity is a gradient property of utterance content.

A linear mixed-effects model predicting certainty rating from prior probability (high vs. low) and
verb (reference levels: low prior probability, pretend) with random intercepts for participant and
item and a random by-participant slope for prior probability revealed a significant main effect of
prior probability (β = .19, SE = .01, t = 13.39, p < .0001) and significantly higher certainty ratings
for all predicates except for be right and suggest (5520 data points). A model that included an
interaction term for the fixed effects was not significantly better than the model reported here.
Discussion. These results support Tonhauser et al.’s (2018) hypothesis that prior content probabil-
ity influences projectivity. The finding that the CC of many non-factive predicates is at least weakly
projective, even with low prior probability CCs, confirms intuitions reported in, e.g., Schlenker
2010, Anand and Hacquard 2014 and Spector and Egré 2015. These findings motivate the de-
velopment of projection analyses that derive the influence of prior content probability and make
predictions for the CCs of a broad range of both factive and non-factive predicates.

Current projection analyses, while limited to the CCs of factive predicates (e.g., Heim 1983;
van der Sandt 1992; Abrusán 2011; Simons et al. 2010; Beaver et al. 2017), are compatible with
the finding that prior content probability influences projectivity. Heim 1983, for instance, assumes
default global accommodation when a presupposition is not entailed by the common ground (CG)
when the trigger is uttered. This default is overridden when the presupposition is inconsistent with
the CG. If we can assume that Julian dancing salsa is more likely to be consistent with the CG when
Julian is from Cuba than when he is from Germany, Heim 1983 predicts that the presupposition
that Julian dances salsa is more projective when it has a higher prior probability.

As shown in Fig. 2, the CCs of several non-factives, including inform, hear, acknowledge and
admit, are at least as projective as that of factive reveal. This finding challenges the long-standing
assumption that the CCs of factives are more projective than those of non-factives. We suggest
that this motivates constraint-based analyses that derive the projectivity of utterance content from
the integration of multiple cues, including prior CC probability, the meanings of clause-embedding
predicates, at-issueness (Tonhauser et al. 2018), and information structure (Tonhauser 2016).
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