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Abstract
Truth conditions of sentences ascribing non-doxastic propositional attitudes seem 
to depend on the information structure of the embedded clause. In this paper, we 
argue that this kind of sensitivity is a semantic phenomenon rather than a pragmatic 
one. We report four questionnaire studies which explore the impact of the informa-
tion structure on the truth conditions of non-doxastic attitude ascriptions from dif-
ferent perspectives. The results of the first two studies show that the acceptability 
of those ascriptions can be affected by some structural modifications of the embed-
ded clause, in particular, when we replace a simple form by an equivalent complex 
conjunctional form (‘p and q’). However, it is possible that different evaluations of 
such ascriptions have a pragmatic source, namely, the ascriptions with embedded 
conjunction imply that the agent’s attitude transfers to both conjuncts. In the second 
pair of studies, we further investigate the nature of this implication which can be 
classified as ‘Conjunction Elimination’ (CE) in the scope of an attitude verb. The 
results show that CE-inferences in the context of non-factive non-doxastic attitude 
ascriptions are not easily cancellable and hence of a semantic rather than pragmatic 
nature. The results are not conclusive when it comes to the factive non-doxastic atti-
tudes. We conclude our findings by some considerations about a potential source 
of the observed difference between non-factive and factive attitude verbs and the 
significance of our general findings to the semantic theory of non-doxastic attitude 
ascriptions.

1  Introduction

Even early on, philosophical reflections on natural language have recognized that 
sentences ascribing propositional attitudes – like believing, hoping, fearing that 
something is the case, etc. – are problematic for semantic analysis (Frege 1892; Rus-
sell 1905). Roughly, the problem is that the truth conditions of such an ascription 
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can change as a result of modifications of the complement clause, which do not 
affect the truth conditions of the complement clause itself. For instance, an ascrip-
tion of an attitude may change its truth value if we replace a singular term with a 
co-referring one in the complement clause:

(1) a. John believes that the Morning Star is a star.
      b. John believes that Venus is a star.

While the replacement of ‘the Morning Star’ with ‘Venus’ does not change the 
truth condition of the subclause ‘the Morning Star is a star’, it has consequences 
for the truth value of the whole belief ascription. It may be true that John believes 
that whatever the Morning Star is, it is a star, but at the same time, it may be false 
that John believes that Venus is a star (when he does not know that Venus and the 
Morning Star are actually one and the same). Another problem is that an agent may 
fail to recognize that a sentence p is logically equivalent to a sentence q, and may 
believe that p, but not that q – even though p and q are true in exactly the same cir-
cumstances. So, a substitution of p with q in the scope of, e.g., knowledge ascription 
may change the value of the whole ascription. It is sometimes called a problem of 
‘logical omniscience’ (e.g., Égré 2020).

The aim of this paper is to explore a novel problem of attitude reports: an ascrip-
tion can change its truth value once we modify the information structure of the 
embedded clause, without changing the clause’s truth conditions. The issue con-
cerns the ascriptions of non-doxastic attitudes, and it is partially recognized in the 
literature (e.g., Heim 1992; von Fintel 1999; Levinson 2003; Rostworowski 2018; 
Rostworowski et al. 2023). The results of the previous studies have suggested that 
evaluations of non-doxastic attitude ascriptions are sensitive to the information 
structure of the embedded clause. The empirical investigations presented in this 
paper extend the earlier findings and further indicate that the aforementioned sen-
sitivity is a semantic phenomenon rather than a pragmatic one. In Section  2, we 
discuss the problem of information structure in non-doxastic attitude ascriptions and 
summarise main observations about it from the literature, including both theoretical 
and empirical insights. In Sections 3 and 4, we present our experimental Studies 1 
and 2. Section 5 discusses the overall relevance of the obtained empirical results and 
its implications for semantic theories of non-doxastic attitude ascriptions.

2 � Non‑doxastic Attitude Ascriptions and Information Structure

Let us start with a demarcation of the field of our interest. By ‘non-doxastic’ atti-
tudes, we mean a loosely defined type of mental states held by human agents with 
desire, approval, fear, or regret being their prototypical examples. Typically, atti-
tude verbs used to report on this kind of mental states have a semantic component 
of an agent being in favour of something (e.g., pro-attitudes such as ‘want’ or ‘be 
glad’) or against something (e.g., con-attitude such as ‘fear’ or ‘feel sorry’). Non-
doxastic attitudes verbs take as an object of the attitudes a nominal argument (e.g., 
‘Mark desires a career as a computer programmer’) or a clausal component when 
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it is used to ascribe a propositional attitude. Some non-doxastic attitude ascriptions 
lack a cognitive element (i.e., people’s belief or knowledge of the attitude content), 
they also do not imply that the content of an ascription refers to a fact:

(2) Mark fears that the philosophy classes next year will be online.
⇏ i. Mark knows/believes that the philosophy classes next year are online.
⇏ ii. The philosophy classes next year will be online.

However, the cognitive component is not necessarily absent in non-doxastic atti-
tudes. For example, in sentence (3) the verb ‘is glad’ is not only factive, but it also 
implies the agent’s knowledge about that fact:

(3) Mark is glad that the philosophy classes this year are online.
⇒ i. The philosophy classes this year are online.
⇒ ii. Mark knows/believes that the philosophy classes this year are online.

We are going to focus on the attitudes like the ones above, that is the ones which 
(i) are expressed by ascriptions with that-clause (i.e., ‘S AVes that p’), and (ii) 
include a widely construed evaluative (pro or con) component. There are also propo-
sitional attitudes that do not include such a component, but involve more than just a 
belief or denial that a proposition is true; these are, for instance, rogative attitudes 
such as wondering or wishing to know, etc. Our study does not include them, but 
they arguably pose similar problems. Finally, there is a class of epistemic verbs that 
express different degrees of (dis)believing in a proposition, like ‘deny’, ‘doubt’, etc. 
These are not regarded as non-doxastic on our characterization and will not be the 
target of our consideration.1

2.1 � The Problem

Consider the following pair of statements:

(4) a. Anne’s father is in cancer remission.
      b. Anne’s father got cancer and has (now) entered into remission.

These sentences intuitively convey the same information in somewhat different 
ways. In particular, (4b) sounds like a more explicit version of (4a). Despite the dif-
ference in their formulations, they are true in exactly the same circumstances (i.e., 
if (4a) is true, so must be (4b), and vice versa), setting aside some potential hidden 
indexicality. Moreover, a competent user of language would easily infer (4b) from 
(4a) and vice versa. Hence, it is natural to expect that knowing or believing in one 
of these propositions entails knowing or believing in the other. In other words, the 
ascriptions like the following ones seem to be equivalent:

1  For an extended typology of attitude verbs (proposed in the context of analysing anaphoric relations) 
see Asher 1987.
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(5) a. John knows that Anne’s father is in cancer remission.
     b. John knows that Anne’s father got cancer and has (then) entered into remission.

Generalising a bit, the evaluation of a doxastic-attitude attribution is not par-
ticularly sensitive to the way in which the information from the embedded clause 
is structured; what matters is rather the mere informational content. However, this 
does not seem to be true for non-doxastic attitude ascriptions. Consider some ascrip-
tions with non-doxastic attitude verbs:

(6) a. Anne is glad that her father is in cancer remission.
      b. Anne is glad that her father got cancer and (then) entered into remission.
(7) a. John wishes that Anne’s father was in cancer remission.
      b. John wishes that Anne’s father got cancer and (then) entered into remission.

There are circumstances in which (6a) and (7a) are true, while (6b) and (7b) 
(respectively) sound unacceptable, if not simply false. For instance, assuming that 
Anne’s father had cancer, Anne is surely glad that her father is now in remission and 
the cancer has been gone for a while. But, in normal circumstances, Anne would not 
be glad that her father has experienced the whole thing – i.e., got cancer (was treated 
etc.) and then entered into remission. Similarly, John may wish for Anne’s father to 
be in remission. Obviously, however, John does not wish for Anne’s father to be suf-
fering from cancer, even if he is supposed to be close to remission. Let us give one 
more example:

(8) a. Mark fears that philosophy classes next year will be online.
      b. Mark fears that there will be philosophy classes next year and they will be online.

If Mark likes philosophy classes and definitely prefers face-to-face over online 
meetings at the same time, (8a) is arguably true. But, in that case, (8b) sounds unac-
ceptable. Still, the embedded clauses in these ascriptions seem to express the same 
information.2

Provided that there are contexts in which a-ascriptions are true while b-ascrip-
tions are not, this means that statements with the same truth conditions (like, e.g., 
(4a) and (4b)) can generate different truth conditions when embedded in non-dox-
astic attitude ascriptions. Moreover, if we agree that these statements express the 
same contents per se, we must agree that they express different contents in attitude 
embeddings. This fact is problematic for semantic theory which standardly adopts 
compositionality, i.e., assumes that the semantic content of a complex clause is 
determined by the semantic contents of its constituents and the mode of their com-
bination. It is worth noting that the indicated problem is more pressing from the 

2  For further examples see, e.g., Rostworowski 2018: 1322. In this paper, we investigate the structure 
problem based on examples of attitude ascriptions with embedded conjunctions. Arguably, the problem 
has other faces, among others, the focus can affect the interpretation of a non-doxastic attitude ascription 
(see, e.g., von Fintel 1999: 131-133).
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viewpoint of semantic theories than the earlier observations that attitude contexts 
prevent substitutions of coreferring terms in their scope or logically equivalent 
sentences. The clauses embedded in (1) are not cognitively equivalent and the fact 
whether one of such ascriptions is true and the other false essentially depends on 
the epistemic history of the agent. On the other hand, the changes in the meaning 
of non-doxastic attitude ascriptions yielded by manipulations of information struc-
ture do not seem to be related to the agent’s epistemic condition, but directly to the 
semantics of attitude verbs.

2.2 � Previous Experimental Research

The intuition that information structure contributes to the truth condition of a non-
doxastic attitude ascription has been confirmed by some empirical research. Rost-
worowski et al. 2023 have demonstrated that manipulation of the information struc-
ture affects the truth-value and acceptability judgements of an attitude ascription. 
They presented the respondents with short stories that suggested what pro- and 
con-attitudes the protagonist had and compared folk evaluations of two kinds of 
non-doxastic attitude ascriptions: one with a simple embedded clause (henceforth 
‘straight ascription’) like, for instance, (6a); the other with an embedded conjunction 
in which the first conjunct was entailed/presupposed by the second one (henceforth 
‘conjunctive ascription’) like, for instance, (6b). In the contexts of the presented sto-
ries, the straight ascriptions were accepted to a much greater degree than the con-
junctive ones. The second study by Rostworowski et al. (2023) established that the 
difference in evaluations between straight and conjunctive ascriptions persists both 
in the case in which the first embedded conjunction expresses a presupposition of 
the second one, and in the case in which it expresses a non-presuppositional entail-
ment of the second conjunct.

However, an important finding was that the conjunctive ascriptions were not 
unambiguously regarded as unacceptable or false. In fact, people tend to weakly 
accept them, depending on the background story. This may suggest that in those 
situations in which a straight ascription is true while the corresponding conjunc-
tive ascription seems false, the latter is not literally false but only unassertable for 
pragmatic reasons. If this hypothesis is correct, it would mean that the information-
structure problem of non-doxastic attitude ascriptions (or at least, the version of the 
problem considered in this paper) is not a problem for semantic theory.

Our goal in this paper is to settle the above raised issue of whether the differ-
ence between straight and conjunctive ascriptions is a genuine semantic difference, 
involving their meanings and truth conditions, or a merely pragmatic difference rely-
ing on different conditions of their assertability. The remainder of this section will 
focus on the question of what intuitively differentiates the meanings of straight and 
conjunctive ascriptions (Section 2.3). Our explanation will be roughly that straight 
ascriptions lack implications which, in turn, are triggered by the conjunctive ascrip-
tions – namely, that the attitude of an agent transfers to the contents of both con-
juncts of the conjunction embedded in a conjunctive ascription. We will next con-
sider how this explanation can be formulated in pragmatic terms (Section 2.4).
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2.3 � (Non) Supportance for (Not All) Entailments

Attitude-verb operators are not generally closed under logical entailments. Yet, it 
seems that knowledge or belief attributions support some elementary entailments, in 
particular, the ones that rely on simple analytical relations between the subclauses. 
For instance, (9) apparently entails (9.i) below:

(9) Sue knows that the old king has been assassinated.
⇒ i. Sue knows that the old king is dead.

It would be hard to make sense of (9), provided that we regarded (9.i) as false. 
The meaning of the phrase ‘has been assassinated’ involves the fact that the person 
in question is dead, and granted that knowledge that the proposition p is true requires 
understanding of p, we can conclude that (9) cannot be true without (9.i)’s being 
true. Generalising a bit, in many cases in which p analytically entails q and this 
entailment is trivial enough, then believing/knowing that p entails believing/know-
ing that q.3 However, non-doxastic attitudes are sharply different in this respect. A 
given non-doxastic attitude does not in principle transfer to analytic consequences 
of the content of a given attitude. This fact has been recognized in the literature. For 
instance, in defending Russell’s theory of descriptions, Kaplan (2005: 985) says that 
the fact that Diogenes wished to know whether there existed honest men does not 
imply that he simply wished to know whether men exist at all.4 A similar thing can 
be said about presuppositions. Linguists have observed that presuppositions tend to 
escape the scope of attitude verbs and are usually integrated as a part of the agent’s 
beliefs (e.g., Karttunen 1974; Heim 1992; Geurts 1999; Elbourne 2010).5 This is 
related to a more general phenomenon which is ‘presupposition projection’. Setting 
details aside, a presupposition of the embedded clause can escape the scope of an 
attitude verb in a non-doxastic attitude ascription. This entails that someone may 
have an attitude towards p but not towards something presupposed by p. We can 
illustrate this by using a previous example. Provided that ‘being in cancer remission’ 

3  Of course, it is a vague matter which kinds of entailments are ‘trivial’, but the requirement of trivial-
ity seems to be essential in order to avoid the earlier-mentioned problem of logical omniscience. If q is 
deduced from p with a help of some relatively more demanding logical transformations, then an agent 
may believe in p but not in q. We can use an example of Bigelow (see Heim and Kratzer 1998: 310) in 
order to illustrate this point:

(i) John believes that Robin will win.
(ii) John believes that everyone who does not compete, or loses, will have done something that Robin 

will not have done.
  We are grateful for an anonymous reviewer for bringing such examples into our attention. Setting aside 
the problem of how ‘close’ two propositions must be (i.e., how to properly characterize the relation 
between them so that believing in one would entail believing in the other), we can still observe that non-
doxastic attitude verbs filter entailments in an essentially more limited way than doxastic-attitude verbs.
4  For similar considerations see, e.g., Stalnaker (1984: 89) and Neale (2005: 846-847).
5  It is a matter of debate whether such a conclusion – i.e., that the holder of attitude p believes that the 
presuppositions of p are true – is also of a presuppositional nature. This is assumed by Heim (1992) and 
Elbourne (2010), for instance. See Geurts (1999) for the alternative.
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presupposes that a person got cancer, this presupposition – triggered by the clause 
embedded in (10) below – is predicted to escape the scope of the attitude verb; con-
sequently, the whole ascription does not entail (10.i):

(10) Anne is glad that her father is in cancer remission.
⇏ i. Anne is glad that her father got cancer.

In sum, non-doxastic attitude verbs do not generally support entailments, whether 
of presuppositional or non-presuppositional character.

However, conjunctive ascriptions such as (6b), (7b), and (8b) (i.e., the ones with 
embedded conjunctions) nonetheless seem to invite the conclusion that the agent has 
the attitude towards two particular pieces of entailment – namely, the ones expressed 
by the conjuncts themselves. In other words, a sentence of the form, e.g., ‘S is glad 
that p and q’ implies that S is glad that p and likewise that S is glad that q. So, it 
seems that although non-doxastic attitude verbs do not support all types of entail-
ments, they support Conjunction Elimination (CE). Before we address potential res-
ervations about this claim, let us note that it yields a neat explanation of how the 
conjunctive ascriptions differ from the straight ones. Consider example (6), again. 
The view that CE is supported in the context of attitude ascriptions predicts that 
(6b) entails that Anne is glad that her father got cancer. But this implication is unac-
ceptable in light of ordinary assumptions, so we intuitively reject (6b) as a statement 
having an unacceptable implication. On the other hand, (6a) does not imply anything 
like that, as we have just observed (ex. (10)). To sum up, when S has a non-doxastic 
attitude A towards q but does not hold A towards p – which is a certain presupposi-
tion/analytic entailment of q – we are not ready to accept the statement ‘S holds A 
towards p and q’, because the latter implies that S has attitude A towards p.6

Some objections may be raised against our appeal to CE in the explanation of 
the problem at issue. Firstly, perhaps we do not need CE in order to demonstrate 
that straight ascriptions have different meanings from conjunctive ascriptions ones. 
Observe that they are not equivalent in every context; e.g.:

(11) Anne is sad that her father has been suffering from cancer…
a. She wishes he would go into remission.
b. ?She wishes he would have cancer and (then) go into remission.

The conjunctive ascription (11b) sounds infelicitous as a continuation of (11), in 
contrast to the straight ascription (11a). So, we do not need to postulate that straight 
and conjunctive ascriptions have actually different sets of entailments, in particu-
lar, that the latter but not the former licences CE. Second, it is disputable whether 
CE is indeed applicable in attitude contexts. While this rule seems unquestionable 
with regard to doxastic attitude ascriptions like ‘S believes that p and q’ or ‘S knows 

6  This explanation builds on the one suggested by Rostworowski (2018: 1323) in his discussion of desire 
reports.
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that p and q’, it arguably fails in case of negative doxastic attitudes, like ‘doubt’ or 
‘deny’; consider:

(12) Anne doubts that John will come to the party and Jenny will be happy.
⇏ i. Anne doubts that John will come to the party.

When it comes to non-doxastic attitude verbs, there is some controversy about 
CE. For instance, Asher (1987) claims that although verbs like ‘want’ or ‘hope’ 
seem to support CE in many cases (strictly speaking, the more general inference 
patterns which he calls ‘simplification’), there exist counterexamples; for instance:

(13) Nicholas wants to fly on the Concorde and not pay for it.
?⇏ i. Nicolas wants to fly on the Concorde.

(Asher 1987: 171)
Given that Nicholas does not want to pay for the expensive ticket of flying on 

the Concorde, he will not decide to take this trip. In that case, the attribution (13.i) 
seems false. However, the trip on the Concorde seems very attractive to him and he 
would decide to take this trip if he did not have to pay for it. So, the attribution (13) 
is arguably true.

In order to defend our explanation that appeals to CE, firstly, we would like 
to note that the alternative explanation based on the contrast in (11) seems to be 
implicitly relying on that principle anyway. The source of the problem with (11b) 
is precisely the first part of the attitude ascription, i.e., Anne wishing that her father 
would get cancer. Secondly, the presented counterexample to CE in attitude contexts 
is not fully appealing. Von Fintel (1999: 119–122) argues that examples of this sort 
rest on an equivocation related to context shifting. Rostworowski (2018: 1324–1325) 
points out that it sounds incoherent to state (13) but to deny (13.i) in the same dis-
course. Importantly, our experimental study which will be presented in Section  4 
directly addresses this issue and delivers evidence suggesting that the CE-inference 
in attitude-ascription contexts reflects genuine entailment.

2.4 � Pragmatic Account

It is possible to formulate the presented explanation of the problem of information 
structure in attitude contexts in purely pragmatic terms. The central idea of such an 
explanation would be that straight ascriptions have the same truth conditions as the 
(corresponding) conjunctive ascriptions and they are both true in the relevant con-
texts, but the latter – in contrast to the former – are unassertable in those contexts. 
For instance, (6a) is true in a situation in which Anne is happy that her father entered 
remission, but she is not happy that her father got cancer. Yet, (6b) is also literally 
true in such a case, as Anne is happy because the conjunction becomes true: ‘my 
father got cancer and went into remission’. The problem, however, is that expressing 
this fact by the conjunction is very unfortunate as the first conjunct does not express 
something that Anne is happy about, but only what she takes for granted. So, we get 
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a very misleading interpretation saying that Anne is happy because her father got 
cancer. For this reason, reporting the attitude of Anne by using the conjunctional 
form is inappropriate.

Let us call the presented analysis a ‘Pragmatic Account’. The key assumption of 
the Pragmatic Account is that CE in attitude context would be a sort of pragmatic 
inference. So, (6b) does not literally entail that Anne is glad that her father got can-
cer, but only ‘implies’ it in a pragmatic sense. This assumption coincides with the 
above-considered reservations about CE in the non-doxastic attitude embeddings. 
The fact that the rule works in some cases while is questionable in others – in par-
ticular, it may be suspended given appropriate contextual assumptions – suggests 
that the associated inference pattern is pragmatic. Of course, the details of the Prag-
matic Account need to be worked out. We are not going to elaborate on this, but let 
us indicate a possible path. It is quite likely that the application of CE in attitude 
contexts proceeds in a way akin to a derivation of generalised conversational impli-
catures (see Grice 1975; Levinson 2000). In particular, we may appeal to the Max-
ims of Manner. A conjunctional form conventionally marks all pieces of information 
expressed by separate conjuncts, so if the speaker chooses this form, she signalises 
to the listener that each piece is important in a given respect – in particular, each 
one is supposed to be new information and not a part of the discourse background or 
something taken anyway for granted. Now, assuming that this conversational inter-
pretation of conjunction can be performed at a local level – e.g., in the context of 
a (conjunctive) attitude ascription – the listener can infer that the speaker wants to 
convey that the contents of both conjuncts are relevant from the viewpoint of the 
agent’s attitude.7 For instance, the listener can infer from (6b) that Anne is glad 
that her father got cancer, among other things. If that were not the case, the speaker 
should have used the simpler form (6a), instead. So, an utterance of (6b) conversa-
tionally implicates that Anne is glad that her father got cancer.8

In sum, conjunctive ascriptions – which contain a conjunction ‘p and q’ as the 
complement clause – invite the conclusion that the agent has the attitude towards 
p itself. This conclusion may be false in an appropriate context, even though the 
agent has the attitude towards q. For this reason, the conjunctive ascription does not 
sound fully acceptable in the context. In turn, straight ascriptions do not invite such 
a conclusion, which has to do with the fact that non-doxastic attitude verbs tend 
to block presuppositions or analytic entailments. Yet, it is disputable whether the 
CE inference in the context of conjunctive ascriptions reflects a semantic entailment 
or works for pragmatic reasons. The question whether the application of CE in the 
contexts of non-doxastic attitude ascriptions has a semantic or pragmatic basis will 
be the target of our main study (Section 4). The results of the study will decisively 
testify against the pragmatic solution.

7  There is evidence to the effect that generalised implicatures arise in embedded contexts (see Levinson 
2000, Chemla and Spector 2011).
8  For a similar account, see Blumberg (2017) who distinguishes straight and conjunctive non-doxastic 
attitude ascriptions in pragmatic terms of ‘contextual redundancy’ (related to the latter ascriptions).
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3 � Study 1

Our first experiment should be considered as a follow-up to the previous empirical 
research of Rostworowski et al. (2023), aimed to verify the claim that there is indeed 
an asymmetry in the evaluation of straight and conjunctive ascriptions. Those stud-
ies have established that the conjunctive ascriptions were rated significantly lower 
compared to straight ascriptions in relevant contexts. The puzzling observation was 
that although conjunctive ascriptions were rated significantly lower, they were still 
on average rated as somewhat true.

In addition to two types of ascriptions tested in Rostworowski et al. (2023), we 
included another experimental condition in which the participants assessed the truth 
of attitude ascriptions whose embedded clauses contained only the first conjunct 
of the corresponding conjunctive ascription. (Call these the ‘first-conjunct’ ascrip-
tions; so, for a given conjunctive ascription ‘S AVes that p and q’, the first-conjunct 
ascription had the form ‘S AVes that p’.) The introduction of this condition into the 
tested types of ascriptions aimed to verify the theoretical significance of the result 
that conjunctive ascriptions are weakly acceptable. If we observed similar ratings 
of conjunctive ascriptions and the corresponding first-conjunct ascriptions – where 
the latter were presented as clearly false by the context stories – it would mean that 
the result under discussion is not really significant. Presumably people just refuse 
to treat apparently false ascriptions – whether the conjunctive or the first-conjunct 
ones – as definitely false for irrelevant reasons. On the other hand, if ratings of the 
conjunctive ascriptions turn out to be higher than ratings of the first-conjunct ascrip-
tions, this would mean that the conjunctive ascriptions have a specific property that 
makes them not-really-false, according to the study participants. This would suggest 
that the Pragmatic Account sketched in the previous section requires further serious 
investigations.

3.1 � Study 1a

3.1.1 � Materials

In Study 1a, we utilized worded stimuli closely modelled after the materials used 
by Rostworowski et al. 2023. The experimental materials consisted of four sets of 
vignettes. Each set comprised two context stories (one for each tested non-doxastic 
verb: ‘be glad’ and ‘want’) that share a common set-up (e.g., planning university 
classes or a business presentation). Vignettes depicted situations in which a non-
doxastic attitude of the protagonist can be truly described by an appropriate straight 
ascription (‘S AVes that q’). However, certain elements of the context story (beliefs 
and other attitudes of the protagonist) indicate that for some p which is semantically 
entailed/presupposed by q, the ascription ‘S AVes that p’ is false.

Each vignette was accompanied by one of three prompts corresponding to three 
types of ascriptions – conjunctive (‘S AVes that p and q’), straight (‘S AVes that 
q’), or the first-conjunct (‘S AVes that p’). Here we present an example vignette for 
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‘glad’ together with all prompts. The rest of the stimuli can be found in Appendix, 
Table 1.9

Glad: Today Linda has an important proposal presentation for a prospective 
client. Linda is very stressed about public speaking. She doesn’t feel like pre-
senting today and is concerned that she won’t do well. However, she is very 
committed to making sure the client chooses her company. Fortunately, the 
presentation convinced the client to work with the company.

In the light of the story, how would you evaluate the statement:

Straight ascription prompt: “Linda is glad that her presentation today con-
vinced the client”?
Conjunctive ascription prompt: “Linda is glad that she had a presentation 
today and convinced the client”?
First-conjunct ascription prompt: “Linda is glad that she had a presentation 
today”?

3.1.2 � Methods

The study was conducted as a two (attitude verbs; manipulated within-subject) x 
three (ascription type; manipulated between-subjects) online questionnaire. We did 
not expect differences between verbs, but we included two (‘be glad’ and ‘want’) 
as a robustness check. The participants were asked to read eight short fictional sto-
ries. For each within-subject condition, the participants were presented with two 
vignettes for a total of four target vignettes. In addition, we included four filler 
vignettes designed to serve as a linguistic background for the target stimuli. The par-
ticipants were asked to respond to three questions about each vignette. First, they 
answered a forced-choice comprehension question designed to check whether they 
have a basic grasp of the situation depicted in the story. On the next screen of the 
questionnaire, they were asked to evaluate the truth value of the sentence expressing 
an ascription of a non-doxastic attitude. Finally, on the third screen, the participants 
were prompted to express their confidence in their answers about the truth or falsity 
(depending on their previous answer) value of the attitude ascription using a visual 
analogue scale ranging from -50 (strongly disagree) to + 50 (strongly agree).

Each participant was randomly assigned to a between-subject condition (type of 
ascription) and received four target vignettes with different setups, two for each atti-
tude verb. Four setups (Linda, Anne, Mark, John) were counterbalanced across pres-
entation lists in such a way that no participant received two vignettes with the same 
setup and each setup was equally likely to occur with any non-doxastic attitude verb. 
The order of the presentation was randomised but to make it more difficult for the 
participants to guess the goal of the study, no two target vignettes could be presented 
one after the other.

9  The data, materials, and analytic code for all reported studies are available online: https://​osf.​io/​59mjn/.

https://osf.io/59mjn/
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The subjects were recruited on Clickworker crowdsourcing platform and were 
compensated for their participation. In total, 322 native English speakers10 took part 
in the study (207 females, 107 males, six persons refused to answer, and two persons 
chose ‘Other’, mean age: 35.01 years old). 28 participants were excluded because 
they failed one or more of the comprehension questions.

3.1.3 � Results

In order to analyse the results for each vignette rated by a participant, we computed 
the combined confidence score by multiplying the confidence rating by -1 if the par-
ticipant indicated that the ascription is false and by + 1 otherwise. We treated this 
index as a dependent variable for the purpose of further statistical analyses.

As can be seen in Fig. 1, straight ascriptions received the highest scores (glad: 
M = 39.29, SD = 18.4; want: M = 39.75, SD = 19.4), followed by the conjunctive ones 
(glad: M = 9.29, SD = 36.5; want: M = 12.73, SD = 32.1). The first-conjunct ascrip-
tions received the lowest scores (glad: M = -11.74, SD = 39.1; want: M = -17.65, 
SD = 34.9) with the mean below the midpoint of the scale. Analysis of variance 

Fig. 1   The combined confidence scores in Study Ia. The variable ranged from -50 (strongest confidence 
in “false” response) to + 50 (strongest confidence in “true” response). Error bars represent the standard 
error of the mean. Jittered points represent individual observations

10  The participants were prescreened for their first language in all the studies using tools provided by the 
platforms administrators (Clickworker in Study 1a and Prolific in rest of the studies).
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indicated differences in compound confidence scores between different ascription 
types to be statistically significant (F(2, 91) = 172.68, p < 0.001, η2 = 0.45), with no 
significant effect of the verb (F(1,291) = 0.18, p = 0.67, η2 < 0.001) and small but 
marginally statistically significant interaction effect (F(2, 291) = 3.12, p = 0.046, 
η2 = 0.006). Because we did not observe the effect of verb and the interaction effect 
was insubstantial, for the remaining analyses, we collapsed two experimental condi-
tions differing in a non-doxastic attitude verb. Post-hoc Tukey HSD comparisons 
revealed statistically significant (p < 0.001) differences between all three pairs of 
conditions. In addition, the mean score for conjunctive ascriptions was significantly 
above the midpoint (t(97) = 5.76, p < 0.001, d = 0.58) and thus can be considered 
to be weakly accepted as ‘true’. For the first-conjunct ascriptions, the situation was 
reversed – they were weakly rejected with the mean score significantly below the 
midpoint (t(97)) = 5.35, p < 0.001, d = 0.54). We also found substantial differences 
between context stories (see Appendix Tables 2 and 3).11

3.2 � Study 1b

One objection that can be raised about Study 1a is that in the stories that we used, 
the mental states of the subject of non-doxastic attitudes are not explicitly stated but 
have to be inferred from other attitudes of the agent and their overall situation. Con-
sider this example of experimental materials for the glad experimental condition:

Glad: Today Linda has an important proposal presentation for a prospective 
client. Linda is very stressed about public speaking. She doesn’t feel like pre-
senting today and is concerned that she won’t do well. However, she is very 
committed to making sure the client chooses her company. Fortunately, the 
presentation convinced the client to work with the company.

In this case, one can argue that we were told about the mental states of Linda 
before she had the presentation for the client (She doesn’t feel like presenting today 
and is concerned that she won’t do well) and not what she feels or thinks after the 
presentation. The reader is expected to make an inference that she is not glad that 
she had a presentation today. Although we think that this inference is plausible in 
the light of human psychology, this can be undermined. For example, maybe it is 
the case that before the presentation she did not feel good about it, but thereafter, 
she is glad that she had it because she, in fact, did really well?12 To settle this issue, 
we decided to re-run the first study using experimental materials that explicitly state 
relevant facts about mental states of the subject of non-doxastic attitude in question.

11  For straight ascriptions the standard deviations were about twice as small as for conjunctive ascrip-
tions and first-conjunct ascriptions. This surprising result can be explained by the fact that the average 
ratings for straight ascriptions are close to the maximum of the scale (+ 50) which results in lower vari-
ance caused by the ceiling effect.
12  We are thankful to the anonymous reviewer for raising this important objection.
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3.2.1 � Methods and Materials

The materials and the procedure were exactly the same as in the first experiment, 
except for stories that underwent several changes. All the vignettes were modified 
in such a way that removes potential issues with relying on tacit inferences by the 
reader. In each scenario, it was explicitly stated that the protagonist takes a given 
attitude toward one of the conjuncts and that he does not take a given attitude toward 
the other one. Below, we present a modified version of Linda’s story for the glad 
condition in which the vignette explicitly states that the subject has not the first-
conjunct non-doxastic attitude, as well as attributes straight non-doxastic attitude. 
The rest of the experimental stimuli is included in Appendix, Table 4.

Glad: Today Linda had an important proposal presentation for a prospective 
client. Linda is very stressed about public speaking. She is not glad that she 
had a presentation today, she feels that she spoke vaguely and mixed things up. 
Fortunately, the client was very understanding and Linda is glad that she con-
vinced him to work with the company.

The participants were recruited on Prolific crowdsourcing platform and were 
compensated for their participation.13 In total, 319 native English speakers took part 
in the study. After excluding the participants who failed the attention check, 314 
subjects remained (179 females, 137 males, 8 persons refused to answer, mean age: 
40.95 years old).

3.2.2 � Results

Figure 2 presents the results of the study. The overall pattern of responses from the 
first study has been replicated. Straight ascriptions received the highest scores (glad: 
M = 42.10, SD = 13.7; want: M = 40.94, SD = 18.4) and first-conjunct ascriptions the 
lowest ones (glad: M = -25.73, SD = 34.6; want: M = -23.31, SD = 32.3). Similarly to 
the first study, conjunctive ascriptions placed in the middle, very close to the mid-
point of the scale (glad: M = -3.90, SD = 34.3; want: M = 8.59, SD = 32.9). ANOVA 
indicated statistically significant effects of type of ascription (F(2.311) = 333.74, 
p < 0.001, η2 = 0.59) and verb (F(1, 311) = 9.97, p = 0.002, η2 = 0.011), as well as 
the interaction (F(2, 311) = 7.71, p < 0.001, η2 = 0.016). Paired t-tests showed that 
the effect of verb and the interaction is generated by the difference in the complex 
conjunction condition (t(105) = 5.78, p < 0.001, d = 0.56). For two remaining condi-
tions the difference between two verbs was not observed (straight: t(101) = 0.726, 
p = 0.47, d = 0.07; first-conjunct: t(108) = 0.904, p = 0.368, d = 0.08). Post-hoc Tukey 
HSD comparisons resulted in statistically significant (p < 0.001) differences between 
all three pairs of types of ascriptions. Similarly to the previous study, for the straight 
ascriptions, the scores were firmly above the mid-point (t(100) = 43.4, p < 0.001, 
d = 4.32) whereas for the first-conjunct ascriptions they were below it (t(107) = 10.7, 

13  The reason for the change of the platform was that around the time we started to conduct Study 2, the 
quality of responses collected from Clickworker participants worsened, in particular, the number of peo-
ple who did not pass attention checks reached an unacceptable level (over 50%).
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p < 0.001, d = 1.03). The scores for conjunctive ascriptions in glad condition were 
not significantly below the mid-point (t(104) = 1.48, p = 0.142, d = 0.11) whereas 
in want condition they were weakly accepted, similarly to the previous study 
(t(104) = 4.03, p < 0.001, d = 0.39). Detailed results by setup story are included in 
Appendix, Tables 5 and 6.

3.3 � Discussion

The results of the first studies are consistent with those of the previous empiri-
cal research on non-doxastic attitude ascriptions. Ordinary language users 
were sensitive to differences in the information structure of seemingly truth-
conditionally equivalent attitude ascriptions, which was reflected in the stark 
difference in acceptability ratings between conjunctive and straight ascriptions. 
Similarly to the results of Rostworowski et al. 2023, we also have observed that 
the conjunctive ascriptions were weakly acceptable. Moreover, the evaluations 
people provided for these ascriptions were more positive than those of the first-
conjunct ascriptions which, in turn, were rejected by the study participants. 
This finding suggests that people see an ‘element of truth’ in the conjunctive 
ascriptions, which is missing, in their opinion, in the first-conjunct ascriptions 
(or present to a lesser degree). One way of explaining this is to appeal directly 

Fig. 2   The combined confidence scores in Study Ib. The variable ranged from -50 (strongest confidence 
in “false” response) to + 50 (strongest confidence in “true” response). Error bars represent the standard 
error of the mean. Jittered points represent individual observations
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to the Pragmatic Account. The conjunctive ascriptions are literally true, but 
pragmatically misleading. For this reason, people give relatively ambivalent 
judgments and evaluate conjunctive ascriptions more positively than the liter-
ally false first-conjunct ones.

However, one may question the above explanation by saying that the results are 
also consistent with the assumption that the things are – so to speak – the other 
way around. Namely, conjunctive ascriptions may be literally false, but there is a 
factor that prompts people to provide more positive evaluations for them, exactly 
related to pragmatics. Looking at the contexts against which people evaluated all 
ascriptions, it is not hard to realise what this element may be. Namely, every con-
junctive ascription (i.e., ‘S AVes that p and q’) and first-conjunct ascription (i.e., 
‘S AVes that p’) were evaluated relative to a context which suggested/stated that S 
had a given attitude towards q (while he or she did not have the attitude towards 
p). Thus, people may have treated conjunctive ascriptions as ‘half-truths’, that is, 
the statements that described an attitude of a protagonist in a partially correct way.

In order to investigate this hypothesis, we have conducted an additional follow-
up (n = 99), based on a very similar design, in which people evaluated conjunc-
tive ascriptions – including doxastic and non-doxastic attitude verbs – as well as 
simple conjunctions. The idea was to compare the acceptability ratings of con-
junctive ascriptions (in this case, any ascription of the form ‘S AVes that p and 
q’, where p was not entailed by q) – in a context in which S had the attitude 
towards q but not towards p – to the acceptability ratings of the corresponding 
conjunctions ‘p and q’ presented in similar contexts in which q was true and p 
false. In this study, we also asked the participants to evaluate the truth value of 
the first-conjunct ascriptions or the first conjuncts – before the main experimental 
task – in order to eliminate the possibility that they did not understand the setup 
correctly. We found that over a quarter of the participants (glad: 25.64%; want: 
28.57%) still assessed conjunctive ascriptions with non-doxastic attitude verbs as 
‘true’, even when previously they marked the corresponding first-conjunct ascrip-
tion as ‘false’. In contrast, a significantly lower proportion (6.02%) did that for the 
conjunctive ascriptions with doxastic attitude verbs, and almost no one (3.75%) 
who marked the first conjunct as ‘false’ evaluated the whole conjunction as ‘true’. 
The differences, tested by using a chi-squared test of independence, were statisti-
cally significant (p < 0.05). This result suggests that the reason why people do 
not regard conjunctive non-doxastic attitude ascriptions as ‘false’ is not (only) for 
general pragmatic reasons, related to the fact that there is an ‘element of truth’ in 
the utterance. Hence, it is still likely that non-doxastic attitude conjunctive ascrip-
tions are literally true, but pragmatically misleading – that is, the results hint at 
the Pragmatic Account.

4 � Study 2

The main assumption of the Pragmatic Account is that a conjunctive ascription 
implies that the subject has the attitude towards the content of the first conjunct 
(whereas the straight ascription has no such implication). Crucially, this type of 
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‘implication’ is of a pragmatic nature; in particular, it may be akin to generalised 
conversational implicatures. One prominent feature of implicatures – or, more gen-
erally, any pragmatic derivations – is that they are ‘cancelable’. That is, if p prag-
matically implies q, it is possible to make a statement equivalent to ‘p; in fact, not 
q’ without a feeling of contradiction. Hence, if the Pragmatic Account is correct, it 
should be possible to cancel the conclusion of CE-inferences in non-doxastic atti-
tude contexts – that is, to say something like, e.g., ‘S is glad that p and q. In fact, S is 
not glad that p’ without sounding incoherent. As the characteristic of cancelability 
appeals to linguistic intuition – on what sounds ‘coherent’ or ‘incoherent’ to a com-
petent user of language – it may be subject to empirical tests (e.g., Skovgaard-Olsen 
et al. 2019; for a discussion see Mayol and Castroviejo 2013). In sum, the objective 
of the second study is to test the assumption of the Pragmatic Model by using the 
cancelability test applied to CE-derivations in the context of non-doxastic attitude 
ascriptions.

It is important to emphasise that cancelability provides an indirect and one-way 
diagnostic test on whether people accept CE in the considered types of embedding 
in the first place. If people find it incoherent to state a conjunctive ascription – and 
to deny the corresponding first-conjunct ascription at the same time – it would mean 
that the former ascription entails the latter according to their intuition, so we can 
likely infer the latter ascription from the former. If, on the other hand, people find 
the cancellation quite successful, this can mean that the CE is applicable in the con-
text of non-doxastic attitude ascriptions, yet only pragmatically, but it can also mean 
that it is not at all applicable in those contexts.

Since there is no clear answer in the literature to the question of how exactly the 
cancellation should be indicated in the text, we used two different phrases in our 
study: ‘In fact’ (Study 2a; see, e.g., Pearson et  al. 2010) and one proposed by an 
anonymous reviewer: ‘But I don’t intend to suggest’ (Study 2b; a similar phrase is 
used by Skovgaard-Olsen et al. 2019).

4.1 � Study 2a

4.1.1 � Materials

We developed eight sets of two-sentence short discourses. Discourses in each 
set shared a common set-up (e.g., mushroom picking) but differed in the type 
of implication that is cancelled in the second sentence. We tested three sources 
of potential implication: conversational implicature, semantic entailment, and 
CE-inferences in attitude-ascription embeddings. Semantic entailments and 
implicatures played a role of a baseline enabling differentiation between the 
semantic and pragmatic mechanisms responsible for the implication (cf. Skov-
gaard-Olsen et al. 2019). First, implicatures were chosen as a paradigm case of 
an implication that can be cancelled without any serious threat to the coherence 
of the whole discourse. Second, if a proposition q is semantically entailed by p, 
an attempt to cancel q after saying p fails and results in an incoherent piece of 
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discourse. These two paradigm types of implications were contrasted with the 
CE-inferences in attitude embeddings (e.g., ‘S is glad that p and q’ =  > ‘S is 
glad that p’ / ‘S is glad that q’).

We employed two types of conversational implicatures (scalar and temporal 
order), four non-doxastic attitude verbs (‘want’, ‘fear’, ‘feel sorry’ and ‘be glad’), 
and one doxastic attitude verb (‘know’). Together with semantic entailments 
(which were not further divided), this made eight experimental conditions. Here 
we present an example set in all eight conditions. The rest of the stimuli can be 
found in Table 7 in the Appendix.

	 I.	 scalar implicature: Anne did not find many mushrooms during her walk in the 
forest. In fact, she has found none.

	 II.	 temporal order implicature: Anne went for a walk in the forest and found some 
mushrooms. In fact, she found the mushrooms before entering the forest.

	 III.	 doxastic attitude: Anne knows that her husband went to the forest and found 
some mushrooms. In fact, she doesn’t know that he was in the forest.

	 IV.	 wants: Anne wants to go to the forest and find some mushrooms. In fact, she 
doesn’t want to be in the forest.

	 V.	 fears: Anne fears that she will go to the forest and get lost. In fact, she doesn’t 
fear going to the forest.

	 VI.	 feels sorry: Anne feels sorry that she went to the forest and found no mush-
rooms. In fact, she doesn’t feel sorry about being in the forest.

	VII.	 glad: Anne is glad that she went to the forest and found a lot of mushrooms. 
In fact, she isn’t glad that she was in the forest.

	VIII.	 semantic entailment: Anne found a lot of mushrooms while she was walking 
in the forest. In fact, she wasn’t in the forest.

While constructing our discourses with attitude ascriptions, we usually tried to 
formulate the second occurrence of a conjunct from the conjunctive ascription – the 
one under negation in the second sentence – in a somewhat different way (e.g., ‘went 
to the forest’ was replaced by ‘was in the forest’). This was to avoid the effect that 
people may find it incoherent to cancel the CE-conclusion in attitude-ascription con-
texts simply because the second sentence ‘just looks like the negation of the first’ (as 
one conjunct of a conjunctive ascription needed to be repeated in the second sen-
tence, though in the scope of negation). Thus, people had to engage in understanding 
the given ascriptions in order to formulate their judgement on coherence.

Also, we tried to design the materials in such a way that the content of the 
‘eliminated’ conjunct in conjunctive ascriptions with pro-attitude verbs (i.e., 
‘want’ or ‘be glad’) sounded attractive in light of common perception (e.g., ‘find 
some mushrooms’). For the con-attitude verbs (i.e., ‘fear’ or ‘feel sorry’), we 
usually chose contexts presenting an inverse situation: the eliminated conjunct 
sounded unattractive (e.g., ‘get lost’). The other conjunct which reoccurred in the 
second ascription was matched so to express a relatively neutral content (e.g., ‘go 
to the forest’). Hence, we used this sort of contexts in which conjunctive ascrip-
tions may sound more acceptable than the one-conjunct ascriptions, which means 
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that if there is a possible consistent way of reading a given piece of discourse, it 
will be salient enough for people and they would likely follow it. This means that 
if people nonetheless provide negative evaluations of coherence, the failure of 
the cancelability will be a very significant clue that CE-derivations in attitude-
ascription contexts are semantic rather than pragmatic.

4.1.2 � Methods

The study had the form of an online questionnaire. The participants were pre-
sented with sixteen two-sentence discourses (eight targets + eight fillers) and were 
prompted (How would you evaluate the coherence of the above utterance?) to eval-
uate their coherence using a seven-point Likert scale ranging from -3 (labelled as 
‘incoherent’) to + 3 (labelled as ‘coherent’). Eight setups (Anne, Mark, John, Karen, 
Linda, George, Jack, and Mary) were counterbalanced across the presentation lists 
in such a way that no participant received two discourses with the same setup and 
each setup was equally likely to occur with any type of implications.

The subjects were recruited on the Prolific crowdsourcing platform and were com-
pensated for their participation. In total, 235 native English speakers took part in the 
study. After excluding those who failed an attention check at the beginning of the sur-
vey, 234 participants remained (124 females, 110 males, mean age: 42.92 years old).

4.1.3 � Results

The coherence ratings of discourses in each experimental condition are presented in 
Fig. 3. It is fairly clear that two groups of conditions can be singled out. The first 
group contains implicatures, which were predicted to be generally cancellable. These 
discourses were, in fact, judged as coherent by the participants, though weakly 
(temporal order implicatures: M = 0.30, SD = 2.15; scalar implicatures: M = 0.53, 
SD = 1.97). In contrast to implicatures, discourses with the cancellation of semantic 
entailments were judged as completely incoherent, with the mean close to the bot-
tom end of the scale (M = -2.39, SD = 1.23). The main finding is that the cancellation 
of CE-derivations in attitude-ascription contexts also belongs to the second group. 
Discourses with non-doxastic attitude ascriptions were judged to be as incoherent as 
those with ‘cancelled’ semantic entailments (glad: M = -2.05, SD = 1.36; feel sorry: 
M = -1.54, SD = 1.78; want: M = -2.37, SD = 1.12; fear: M = -2.27, SD = 1.17), as 
well as those with doxastic-attitude ascriptions (know: M =—2.47, SD = 0.99).

Pair-wise (with Holm correction for multiple comparisons) t-tests between condi-
tions with non-doxastic attitude ascriptions revealed a small-size but statistically sig-
nificant difference in coherence ratings between ‘feel sorry’ and the other three non-
doxastic attitude verbs. In spite of this small difference, we have decided to collapse 
all non-doxastic attitude verbs into one condition in our statistical analysis, in order 
to see the general picture emerging from the data. (We did the same for the condi-
tions with two types of implicatures.) Using pairwise t-tests with Holm correction, 
we found no statistically significant difference between the conditions with non-
doxastic attitude ascriptions taken together (M = -2.06, SD = 1.41) and the condition 
with semantic entailments (p = 0.661). As for the cancellation of the CE-inference in 



	 W. Rostworowski et al.

1 3

the context of doxastic-attitude ascriptions (‘know’), we observed lower scores com-
pared to the case with non-doxastic attitude ascriptions (p < 0.001).

4.2 � Study 2b

4.2.1 � Methods and Materials

All the details of the experiment follow Study 2a except for experimental materi-
als (two-sentence discourses) which were rewritten to incorporate another way of 
cancellation. Instead of using the formula ‘In fact, not-p’, we opted for ‘But I don’t 
intend to suggest that p’, which more closely follows a way of expressing cancella-
tion used in experimental literature (cf. Skovgaard-Olsen et  al. 2019). Below, we 
present the Anne set for comparison. The rest of the experimental stimuli is included 
in Appendix, Table 8.

	 IX.	 scalar implicature: Anne did not find many mushrooms during her walk in the 
forest. But I don’t intend to suggest that she has found any.

	 X.	 temporal order implicature: Anne went on a walk in the forest and found some 
mushrooms. But I don’t intend to suggest that she found the mushrooms after 
entering the forest.

Fig. 3   Coherence ratings for discourses tested in Study 2a. Error bars represent the standard error of the 
mean. GLAD, FEEL SORRY, WANT and FEAR refer to the non-doxastic attitude conditions, DO to the 
doxastic attitude condition, IS stands for “scalar implicature” and IO for “temporal order implicature”. 
Jittered points represent individual observations
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	 XI.	 doxastic attitude: Anne knows that her husband went to the forest and found some 
mushrooms. But I don’t intend to suggest that she knows that he was in the forest.

	XII.	 wants: Anne wants to go to the forest and find some mushrooms. But I don’t 
intend to suggest that she wants to be in the forest.

	XIII.	 fears: Anne fears that she will go to the forest and get lost. But I don’t intend 
to suggest that she fears going to the forest.

	XIV.	 feels sorry: Anne feels sorry that she went to the forest and found no mushrooms. 
But I don’t intend to suggest that she feels sorry about being in the forest.

	XV.	 glad: Anne is glad that she went to the forest and found a lot of mushrooms. 
But I don’t intend to suggest that she is glad that she was in the forest.

	XVI.	 semantic entailment: Anne found a lot of mushrooms while she was walking 
in the forest. But I don’t intend to suggest that she was in the forest.

In total, 241 native English speakers recruited via Prolific took part in the study. 
After excluding those who failed an attention check at the beginning of the survey, 
239 participants remained (116 females, 119 males, six persons refused to answer; 
mean age: 41.58 years old).

4.2.2 � Results

The coherence ratings are presented in Fig.  4. The lowest ratings occurred with 
semantic entailment (M = -1.68, SD = 1.76), doxastic attitude (M = -1.48, SD = 1.72) 
and non-doxastic attitude in the want condition (M = -1.30, SD = 1.84). Moreover, 
for two additional non-doxastic attitudes (fear, glad) the participants also indicated 
that the discourses with cancelation were incoherent (fear: M = -0.80, SD = 1.89; 
glad: M = -0.22, SD = 2.01). For the last non-doxastic attitude verb phrase – feel 
sorry – the participants on average gave coherence ratings close to the midpoint of 
the scale (M = 0.05, SD = 1.97). Interestingly, discourses with scalar implicatures 
and implicatures of order were not, in general, rated as coherent (order: M = 0.21, 
SD = 2.00; scalar: M = -0.07, SD = 1.97). The ratings are lower compared to Study 
2a with scalar implicatures placed slightly below the midpoint. Following Study 
2a, comparison between experimental conditions was performed using pairwise 
t-tests with Holm correction. We did not observe any statistically significant dif-
ference between semantic entailment and doxastic attitude (p > 0.999) and want 
(p = 0.256). Discourses in the semantic entailment condition were ranked signifi-
cantly lower compared to the fear (p < 0.001), feel sorry (p < 0.001) and glad con-
dition (p < 0.001). The ratings for discourses in both feel sorry and glad condi-
tions were not statistically different from scalar implicatures (feel sorry: p > 0.999; 
glad: p > 0.999) and implicatures of order (feel sorry: p > 0.999; glad: p = 0.11814). 
The comparisons with both types of implicatures for all the remaining conditions 
reached the level of statistical significance (p < 0.05).

14  In the glad condition, the difference for implicatures of order reached statistical significance when 
correction for multiple comparisons was not applied (p = 0.013).



	 W. Rostworowski et al.

1 3

4.3 � Discussion

Although the obtained results are not fully clear-cut – especially the ones of Study 
2b – they do not generally confirm the prediction of the Pragmatic Account. The 
assumption underlying this account says that CE-inferences in non-doxastic attitude 
embeddings are pragmatic and thus should be cancellable. In empirical terms, this 
means that a discourse that attempts to cancel this sort of inference – by using a 
phrase that can typically soften a possible incoherence effect – should be perceived 
as similarly coherent compared to discourses which cancel other typical pragmatic 
conclusions (like conversational implicatures). Our experiments have failed to dem-
onstrate this. A cancellation in the want and fear conditions is judged as essentially 
less coherent in comparison to the implicature conditions, regardless of the wording 
(‘in fact’ vs. ‘I don’t intend to suggest’); also, the participants generally find the can-
cellation in those attitude contexts incoherent. The coherence ratings in the glad and 
feel sorry conditions are similar to the ones we obtain in the implicature conditions, 
but only when the cancellation starts with ‘I don’t intend to suggest that’; for ‘in 
fact’, the coherence ratings in the attitude conditions are still essentially lower than 
in the case of implicatures.

Fig. 4   Coherence ratings for discourses tested in Study 2b. Error bars represent the standard error of the 
mean. GLAD, FEEL SORRY, WANT and FEAR refer to the non-doxastic attitude conditions, DO to the 
doxastic attitude condition, IS stands for “scalar implicature” and IO for “temporal order implicature”. 
Jittered points represent individual observations
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The conclusion that arises from the results of both studies 2a and 2b says that 
the cancelability tests provide evidence against the Pragmatic Account rather than 
in favour of it. As far as the cancelability is a diagnostic feature distinguishing the 
semantic from pragmatic derivations, the Pragmatic Account cannot be correct 
at least in the case of non-factive verbs. In other words, it seems that the attitude 
contexts like ‘S wants p and q’ support CE, and this inference has a semantic and 
not a pragmatic nature. The results are ambiguous about whether this holds for the 
contexts with factive non-doxastic attitude verbs. A second immediate conclusion 
is that there is an interesting variation between different kinds of non-doxastic atti-
tude verbs. It is possible that factive and non-factive verbs have different inferential 
properties and, in particular, the factives are more restricted when it comes to entail-
ment filterings, in line with some insights from theoretical literature (e.g., von Fintel 
1999).

An additional remark: in both the experiments, discourses with cancelled impli-
catures were rated as only weakly coherent, which can be surprising from the theo-
retical point of view. After all, one characteristic of implicatures is that they can 
be retracted by the speaker. We think that the relatively low ratings in the impli-
cature conditions could be attributed to a very general formulation of the experi-
mental prompt, which could suggest to the study participants that different forms of 
‘coherence’ come into play. Even if cancellation is semantically consistent, it does 
not come for free as it may give an impression of conversational awkwardness or the 
speaker’s uncooperativeness, etc. Furthermore, the formulation ‘But I don’t intend 
to suggest’ introduces explicit negation which, combined with a possibly another 
negation in the complement clause, can be hard to process by language users. It is 
possible that such factors slightly decreased the coherence ratings of our discourses.

5 � General Discussion: Factive vs. Non‑Factive Attitude Verbs, and CE

The results of Study 1 have indicated a possibility that the difference between 
straight and conjunctive (complex) ascriptions may lie in pragmatics. The results of 
Study 2, which further investigated this possibility, have shown that this is not the 
case as far as non-factive verbs are concerned (‘want’, ‘fear’), but are not decisive 
when it comes to the factive verbs (‘glad’, ‘feel sorry’). This still leaves open the 
question whether the latter group of verbs provide contexts in which CE-inferences 
are in fact supported.

Suppose first that CE fails in factive non-doxastic attitude contexts. The question 
then arises why these contexts block CE-inferences, even though inferences of this 
sort are intuitive, as we have earlier observed. We think that this has to do with the 
nature of evaluation of sentences ascribing non-doxastic attitudes. When consider-
ing whether a person is glad, feels sorry etc. that p, we take into consideration what 
consequences p has for that person and assess how important they are from his or 
her point of view. Let us use an example:
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(14) Anne is glad that she has found many mushrooms during today’s walk.
Suppose Anne is a big fan of mushrooms and she planned to pick them today. 

However, Anne does not like cleaning and cooking mushrooms etc., which she has 
to do to prepare them for dinner. In this case, we will agree with (14) provided we 
assume that Anne’s satisfaction with finding mushrooms compensates her for the 
effort of making them ready for dinner. We could disagree if we assumed otherwise 
– namely, that Anne’s satisfaction is too low to make up for the effort. This strat-
egy seems to be especially relevant in the cases of factive attitude ascriptions, since 
these attitudes are directed towards settled matters which cannot be ‘undone’ but 
only evaluated from different perspectives, and thus different factors naturally come 
into play.

Our observation might explain why CE sometimes fails in attitude contexts. 
When evaluating an ascription of the form, e.g., ‘S is glad that p and q’, we need to 
assess the significance of the (relevant) consequences which the embedded conjunc-
tion as a whole has for S. If p, q are selected in such a way that, according to our 
knowledge, the agent has a positive attitude towards only one of them (let us say q), 
we need to make an assessment of whether the overall benefits of q are more impor-
tant than the possible disadvantages related to p from S’s viewpoint. If the result of 
this calculation is ‘yes’, then we likely evaluate the conjunctive ascription as ‘true’, 
even though we would refuse to accept ‘S is glad that p’.

This analysis might also explain the fact why the participants of Study 1 provided 
essentially more positive evaluations for conjunctive ascriptions in some scenarios 
than in the others. In particular, the conjunctive ascription in the scenario with 
mushroom picking was more frequently evaluated as ‘true’ (glad: 74.0% in Study 
1a and 47.2% in Study 1b) than the ascription in the scenario with a dog suffering 
from cancer (glad: 16.0% in Study 1a and 0% in Study 1b, see Appendix, Tables 2 
and 3 for the detailed results of Study 1 by setup story). Many people could naturally 
assume that finding mushrooms compensates for getting wet, while even the best 
treatment does not compensate for having cancer. We also have an explanation for 
why the evaluations were quite diverse within-subjects. It is simply because people’s 
assessments could naturally differ.

Let us now investigate the second possibility, namely, that different kinds of non-
doxastic attitude verbs generally support CE, including the factive ones. The ques-
tion then arises why this feature has not been fully observed in Study 2b, nor in 
Studies 1a and 1b. When it comes to 2b, we may suppose that it has to do with 
wording. Perhaps the phrase ‘I don’t intend to suggest’ is not the best tool of cancel-
lation, in particular, it may refer too much to pragmatics in terms of what the speaker 
could wish to convey by an utterance, and thus producing more options for a coher-
ent interpretation of his whole speech act (leaving the issue whether the utterance is 
semantically consistent in the background). However, the results of both Studies 1a 
and 1b show that, in the context of one and the same story, people tend to accept a 
conjunctive ascription to a greater degree than the first-conjunct ascription, while 
the result of Study 2a suggests that the former should entail the latter. (Setting aside 
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factive attitudes, this issue requires an explanation anyway, since this sort of tension 
between the results clearly concerns the verb ‘want’.)

To begin with, both sets of results may differ simply because they were obtained 
by different methods. In Study 1, we presented the participants with short stories 
which provided a wider context for evaluation; in Study 2, the participants were 
presented with short discourses and were asked to judge them in terms of coher-
ence. Furthermore, this difference may be relevant in light of the earlier observa-
tion saying that evaluations of non-doxastic attitude ascriptions involve assessments 
or all-things-considered judgements. Presumably, this component is also present in 
the evaluation of non-factive attitude ascriptions, but to a significantly lesser degree. 
In particular, if people are presented with full contexts in the form of background 
stories — which give more information about the protagonist’s attitudes and how 
certain things are important for him/her — they are arguably more inclined to make 
different assessments in their evaluation than when they lack such information. 
Thereby, they may sometimes accept a conjunctional ascription, due to an overall 
positive result of their assessments, in spite of the fact they reject the first-conjunct 
ascription.

Finally, it is possible that constructions with attitude verbs and embedded con-
junctions (including the ones with factive verbs, such as ‘S is glad that p and q’, ‘S 
feels sorry that p and q’) are ambiguous and on some readings they allow for CE 
in their scope, but on the other readings they block such inferences (for the ease 
of reference, let us refer to the first kind of reading ‘distributive’). While the ambi-
guity hypothesis is generally compatible with the mixed pattern of results we have 
obtained from our studies, it is far from clear what kind of ambiguity this would 
be and what mechanisms underlie the choice of a given interpretation. Apparently, 
what would drive the distributive (or the non-distributive) interpretation is the con-
tent of the embedded conjuncts, or presumably the relation between them, given that 
the coherence evaluations provided by participants of Study 2 were quite different 
across the discourse setups. Also, the tendency for the non-distributive interpreta-
tion may be influenced by the type of the verb (factive vs. non-factive).

6 � Conclusions

Whether CE applies in the context of factive non-doxastic attitude verbs or not, our 
main finding remains: CE apparently works in the context of non-factive attitude 
verbs and has a semantic character, according to our tests of cancelability. Of course, 
we used only one kind of test and in order to state the conclusion in a more decisive 
way, we certainly need more data delivered by different sorts of tests. Still, cancela-
bility is generally regarded as a diagnostic criterion and, furthermore, the results 
are clear-cut in this one respect: the ratings regarding the cancellation of CE in the 
‘want’ or ‘fear’ embeddings are much lower than those of cancelled implicatures, 
regardless of the used cancelling word (‘in fact’ vs. ‘I don’t intend to suggest’). For 
this reason, we believe that our result provides quite strong evidence against the 
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Pragmatic Account. The fact that CE works in the contexts of non-doxastic attitude 
ascriptions – having perhaps a more restricted applicability than it can be initially 
assumed – means that the information-structure changes affect the semantic con-
tent of non-doxastic attitude ascriptions (or at least they can affect it in some cases). 
Thus the problem stated at the beginning of this paper remains. Moreover, we think 
that the problem is strictly related to the fact whether (or: to what extent) the con-
junctive ascriptions of non-doxastic attitudes licence CE-inferences – in line with 
our earlier proposal – and this finds some support in our experimental investiga-
tions from Study 2. We have observed that whenever the discourse content indeed 
suggested that a person’s attitude does not relate to each of the conjuncts, and the 
participants did judge the discourse as relatively coherent, the conjunctive ascription 
would not differ much in meaning from the corresponding straight ascription. We 
will illustrate this with one of the discourses used in Study 2b ((15a) below):

(15) a. Jack feels sorry that he went to France and took very few photographs. 
(But I don’t intend to suggest that he feels sorry about being in France.)

       b. Jack feels sorry that he took very few photographs while being in France.
Intuitively, (15a) (conjunctional) and (15b) (straight) serve to express the same 

information; at least, there is no such contrast between them as between, e.g., (6a) 
and (6b). This observation suggests a generalization saying that whenever CE does 
apply to a given (conjunctive) attitude ascription, the conjunctive ascription and the 
corresponding straight ascription would be non-equivalent.

The claim that straight and conjunctive ascriptions are not generally equivalent 
implies that even ‘innocent’ modifications of the structure – the ones which do not 
affect the cognitive content of the proposition – can alter the truth value of an atti-
tude ascription. This gives preference to theories of propositions (i.e., the objects of 
our attitudes) which take them to be structured entities. Such theories include the 
accounts proposed by, for example, Cresswell (1985), Moltmann (2006), and King 
(2019). These accounts have natural resources to differentiate the meanings of sen-
tences like (4a) and (4b) (repeated below) in terms of different syntactic structures:

(4) a. Anne’s father is in cancer remission.
     b. Anne’s father got cancer and has (now) entered into remission.
Another possibility would be to adopt a possible-world semantics, but try to dif-

ferentiate propositions in a more fine-grained way than just identifying them with 
sets of possible worlds; such an approach could be the one which relates differences 
in information structure to different potentials of updating discourse by sentences 
like (4a) and (4b), and uses the framework of possible worlds to represent the con-
cept of discourse updates (e.g., see Heim 1992).
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Table 2   Results of Study 1a 
divided by setup story. Binary 
responses (% of TRUE answers)

ascription verb Anne John Linda Mark

conjunctive glad 74.0 16.0 58.3 66.7
want 58.3 54.2 62.0 66.0

first glad 62.2 13.2 17.8 35.8
want 20.8 15.6 24.5 20.0

straight glad 98.0 93.6 97.9 100.0
want 91.5 98.0 94.1 100.0

Table 3   Results of Study 1a divided by setup story. Combined confidence score

ascription verb Anne John Linda Mark

M SD M SD M SD M SD

conjunctive glad 13.80 29.1 -14.50 39.4 18.7 32.4 20.0 33.80
want 9.06 30.8 6.17 34.4 15.7 31.1 19.6 31.13

first glad 8.36 34.6 -24.45 40.6 -12.4 34.3 -15.5 39.26
want -14.98 37.4 -19.22 32.2 -16.7 37.9 -20.4 31.37

straight glad 40.65 14.8 33.79 25.4 37.8 18.8 44.4 11.26
want 35.21 23.8 41.57 17.8 37.2 22.3 45.1 9.27
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Table 5   Results of Study 1b 
divided by setup story. Binary 
responses (% of TRUE answers)

ascription verb Anne John Linda Mark

complex glad 47.2 0 44.2 30.8
want 38.5 84.6 69.8 24.5

first glad 26.8 1.9 10.7 9.6
want 7.7 33.9 13.5 5.4

straight glad 95.9 98.1 94.2 98.0
want 96.2 98.0 100 86.5

Table 6   Results of Study 1b divided by setup story. Combined confidence score

ascription verb Anne John Linda Mark

M SD M SD M SD M SD

conjunctive glad 4.38 29.0 -9.68 39.04 -2.87 35.86 -7.48 31.83
want 3.37 30.2 21.19 26.6 21.04 28.47 -11.09 34.68

first glad -15.57 32.2 -33.92 35.3 -27.14 33.94 -26.94 35.19
want -23.77 34.0 -8.62 32.0 -21.50 33.59 -39.25 21.46

straight glad 43.61 12.1 39.88 15.1 40.15 17.05 45.02 8.42
want 41.71 16.3 46.51 9.95 46.27 8.15 29.88 27.03
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