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Clemens Mayr. 2019. Triviality and interrogative embedding: context sensitivity, 
factivity, and neg-raising  
 
1.The puzzle  
 

(1) John knows that Mary smokes. 
(2) John knows whether Mary smokes.  

 
 

(3) John believes that Mary smokes. 
(4) *John believes whether Mary smokes.  

 
 This cannot be simply the difference in the semantic types.  
 

(5) John is certain that Mary smokes.  
(6) ??John is certain whether Mary smokes.  
(7) John isn’t certain whether smokes.  

 
As we saw in the previous classes, factive verbs in general tend to take question embeddings. 
Why is that? 
 

(8) Deduced / discovered / discerned / disregarded / established / figured out / found out / 
forgot / foresaw / learned / noticed / overlooked / proved / recalled / remembered / 
sensed ) 
 

This facts hold across different languages. 
 

(9)  

 
 

(10)  

 
 

(11)  

 
 

(12)  

 
 
 
2. The plot 
 
There is an answer operator that turns a set of propositions (a question denotation) into a 
proposition.  

232 C. Mayr

2.4 The lexical specification hypothesis and its problems

Unfortunately for the modified veridicality hypthesis there are at least two d-veridical
anti-rogative PTPs (Egré 2008):

(12) a. John regrets / resents that Mary smokes. !! Mary smokes
b. *John regrets / resents whether Mary smokes.

The responsive PTPs thus do not form a natural semantic class. It has been claimed,
therefore, that the formal semantic characteristics of a givenPTPdonot predictwhether
it is responsive (Grimshaw1979;Uegaki 2015a). In particular,Grimshawhas advanced
the view that predicates are specified lexically for so-called s-selectional properties
(see also Chomsky 1965; Baker 1968). These properties specify which semantic fea-
tures the complement clause is allowed to have. For instance, assuming that ±D
specifies whether a predicate can embed a declarative and ±I whether it can embed
an interrogative clause, know and announce would have as s-selectional specification
[+D,+I ], believe and regret would have [+D,−I ], and ask would have [−D,+I ].9

Now, the lexical specification account makes two predictions. First, whether a
PTP embeds a given clause type or not should be arbitrary and thereby subject to
crosslinguistic variation—in particular, random variation, which is meant to describe
the following state of affairs for our immediate purposes: a particular PTP has exactly
the same lexical semantics in two languages, but in the first it would be anti-rogative
whereas in the second it would be responsive. Second, the surrounding linguistic
context should not affect the embedding possibilities under a given PTP. I discuss
both predictions in turn now, focussing on the latter one in particular. I argue that there
is reason to doubt their accuracy.

2.4.1 Crosslinguistic stability

Responsiveness is not as arbitrary as it might seem at first glance. For instance, the
know/believe distinction is found in Germanic languages, as shown in (13) for Ger-
man. Romance languages (e.g. savoir/croire in French) and Slavic languages (e.g.
znat’/dumat’ in Russian) also have this distinction. For similar observations regarding
American Sign Language see Davidson and Caponigro (2016).

(13) a. Hans
Hans

weiß
knows

/
/
glaubt,
believes

dass
that

Maria
Maria

raucht.
smokes

9 Unlike regret and resent, emotive factive PTPs as in (i) embed declaratives and wh-interrogatives but
neither polar nor alternative whether-interrogatives (Grimshaw 1979). Romero (2015) and Roelofsen et al.
(2019) show that the contrast is not due to the meanings of the sentences. In particular, if the denotation of
the alternative is contextually equivalent to the one of the wh-interrogative, the contrast between (ib) and
(ic) remains. I therefore ignore emotive factive PTPs in this paper. The present account is compatible with
existing proposals (in addition to the ones already mentioned, see e.g. Guerzoni 2007; Sæbø 2007; Nicolae
2013). For regret and resent, see Sect. 4.4.

(i) a. John is amazed / happy / surprised / complains that Mary smokes. ! Mary smokes
b. *John is amazed / happy / surprised / complains whether Mary (or Sue) smokes.
c. John is amazed / happy / surprised / complains who smokes.
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b. Hans
Hans

weiß
knows

/
/
*glaubt,
believes

ob
whether

Maria
Maria

raucht.
smokes

Not only is the basic know/believe distinction found inmany languages. Also, themore
general pattern regarding the embedding of interrogative clauses under PTPs is not
uncommon. For instance, both the veridical PTPs from (7) embedding interrogatives
and the non-veridical PTPs from (9) not doing so exhibit the same behavior in German,
as (14) and (15) show respectively (see Öhl 2007; Schwabe and Fittler 2009 for more
discussion). Again, similar observations could be made about other languages.

(14) Hans
Hans

hat
has

ermittelt
deduced

/
/
entdeckt
discovered

/
/
herausgefunden
figured out

/
/
vergessen
forgot

/
/
erfahren
learned

/
/

sich erinnert,
remembered

{dass
that

/
/
ob}
whether

Maria
Maria

raucht.
smokes

(15) Hans
Hans

hat
has

behauptet
alleged

/
/
erklärt
asserted

/
/
vermutet
conjectured

/
/
gefolgert
found

/
/
abgeleitet,
inferred

{dass
that

/
/

*ob}
whether

Maria
Maria

raucht.
smokes

Even the parallels discussed here are surprising on the lexical specification view. After
all, sentential complementation should be independent of the lexical semantics of the
PTPs. It should thus also be historically unstable. I must leave further investigation
of this issue for future research. But notice that even the crosslinguistic differences
surely to be discovered need not necessarily speak in favor of the lexical specification
hypothesis. It might be that a PTP slightly varies in its lexical semantics across the
languages considered, thereby affecting the embeddability of interrogative clauses.10

2.4.2 Context dependence

According to the lexical specification hypothesis, each PTP specifies whether an inter-
rogative clause is a possible complement or not. The surrounding linguistic context
should not be able to affect this choice. The data in (16), repeated from (3), show that
the PTP be certain contradicts this prediction. On its own, be certain can embed declar-
ative clauses as in (16a) but not interrogative ones as in (16b) (see for instance Egré
2008). With negation as in (17b), however, embedding of an interrogative improves
markedly.

(16) a. John is certain that Mary smokes.
b. ??John is certain whether Mary smokes.
c. John isn’t certain whether smokes.

10 For instance German lernen (‘learn’), unlike its English equivalent, seems to almost lack the come-
to-know reading when embedding declarative clauses. The prominent one is the study-reading, which is
non-veridical. On this reading, interrogative clauses are difficult to embed, which is why lernen is absent
from the list in (14). However, when embedding an interrogative, the come-to-know reading becomes the
prominent one. One might thus think that lernen corresponds to two different PTPs which vary with the
type of complement. If that were the case, the lexical specification hypothesis would not be supported. See
also Sect. 2.5 below.
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So potentially all proposition embedding verbs should be able to compose with a question.  
 
We use the mechanism used for NPIs to account for the distribution of the embeddings.  
 
There are alternatives and the exhaustivity operator that negates these alternatives. Exh 
negates alternatives even if the outcome is a contradiction (Chierchia 2013) (so it is not an IE 
Exh like the one used for scalar implicature computation (Fox 2007)). 
 
 
The facts again: 
 

There are predicates like ‘know’ that can take questions. 
There are predicates like ‘believe’ that can never take questions. 
There are predicates like ‘certain’ that can take questions if they are under negation. 

 
 
Knows: 

(13) John knows whether M smokes 
 
(13) roughly means (14).  
 

(14) If Mary smokes, John knows that she smokes and if Mary does not smoke then 
J does not know that she does not smoke. 

 
(15) ALT:  
J knows that M smokes 
J knows that M does not smoke 

 
Exh negates all the alternatives that are not entailed by the original sentence. The notion of 
Strawson entailment is relevant here. 
 
Von Fintel (1999): when checking whether a proposition p Strawson- entails a proposition q 
the presuppositions of q must be assumed to be true.  
 
 
Because ‘know’ is factive, both alternatives are Strawson entailed.  
 
Let’s see why. To check if the first alternative is entailed we need to only look at the worlds 
where the factive presupposition of ‘know’ is satisfied: only at the worlds where Mary 
smokes. Given (14), in those worlds John knows that Mary smokes. Thus, this alternative is 
entailed by the prejacent.  

 
 To check if the second alternative is entailed we again only look at the worlds where the 
factive presupposition of ‘know’ is satisfied: only at the worlds where Mary does not smoke. 
Given (14), in those worlds John knows that Mary does not smoke. 
 
Nothing can be negated and nothing is negated. Exh does nothing here. 
 
 

(16) John does not know whether M smokes 
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(17) If Mary smokes J does not know that, if M does not smoke, John does not 
know it either. 
 
 

(18) ALT:  
J does not know that M smokes 
J does not know that M does not smoke 
 
Both are Strawson-entailed. Nothing is negated. 
 
 
Certain 
 

(19) *John is certain whether Mary smokes. 
 

(19) means (20) 
 

(20) John is certain that Mary smokes or John is certain that M does not smoke. 
 

(21) Alt:  
John is certain that Mary smokes 
John is certain that Mary does not smoke 

 
None of the alternatives are entailed by the prejacent. We need to negate both of them. The  
result is a contradiction. The result is a contradiction:  
 

(22) John is certain that Mary smokes or John is certain that M does not smoke, but 
he is not certain that Mary smokes and he is not certain that Mary does not smoke 
 

Contradictions that arise from the combination of the logical elements perceived as 
contradictions.  Gajewski 2002 
 
Things are different with negation:  

(23) John is not certain whether Mary smokes. 
 

 
(24) NOT (John is certain that Mary smokes or John is certain that M does not 

smoke) 
= = = 

(25) John is NOT certain that Mary smokes and John is NOT certain that M does 
not smoke. 
 

(26) Alt: 
NOT John is certain that Mary smokes 
NOT John is certain that Mary does not smoke 
 
In this case both alternatives are entailed, nothing negated, no contradiction arises, the 
sentence is grammatical. 
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Believe 
 

(27) *John believes whether Mary smokes 
 
The sentence is predicted to be ungrammatical even before we put in Exh. 
 
Excluded middle presupposition:  

(28) Presupposition: John believes Mary smokes or John believes Mary does not 
smoke 

 
(29) Assertion: John believes Mary smokes or John believes that Mary does not 

smoke  
 
The assertion is entailed by the presupposition. This sentence will always be true when 
defined. Its negation will always be false when defined.  
 
 
 
3. Formal implementation. 
 
(i) The new semantics for embedding coupled with a theory of exhaustification derives the 
context dependence of interrogative embedding under PTPs like be certain.  
(ii) The factivity of PTPs like know prevents exhaustification from blocking interrogative 
embedding.  
(iii) The excluded middle presupposition of PTPs like believe blocks interrogative embedding 
regardless of exhaustification.  
 
3.1 Know 
Step 1. 
 
(30) has an LF like (31). 
 

(30) John knows who smokes.  
(31) [S′′ John knows [S′ Ans [S who 2 [ ? t2 smokes ]]]]  

 
(32)  

 
 

(33)  
 

 
 
The intersection of the set of true answers if there is one, if there is no true proposition in the 
set of propositions on the form ‘x came’ then it is ‘no one came’: 
 

(34)  
 
 

242 C. Mayr

Following von Fintel (1999), when checking whether a proposition p Strawson-
entails a proposition q the presuppositions of q must be assumed to be true.19 From
this it follows that (47a) and (47b) are Strawson-equivalent. Accommodation economy
therefore selects the former. This is the desired interpretation for (41b).

To save space, I will in the following abbreviate ∃w′ . . . ∀w′′[w′′ ∈ Doxx,w →
p(w′)(w′′) = 1] as ∃w′ . . . Bw

x (p(w
′)) where Bw

x is a mnemonic for x believes in w.

3.3.2 Interrogative embedding

I will assume that (49a) has an LF like (49b).

(49) a. John knows who smokes.
b. [S′′ John knows [S′ Ans [S who 2[ ? t2 smokes ]]]]

I suggest the denotation in (50) below for the answer operator used in (49b). This
operator, when applied to a question Q and a world w, gives the weakly exhaustive
answer to Q in w, in case there are true propositions in the extension of Q in w. If
there are no true propositions in it, the answer operator gives the proposition stating
that this is the case. From now on I refer to [[Ans]](Q)(w) as the answer to Q in w.
This can be the weakly exhaustive answer but need not be so. (50) is a combination
of Heim’s (1994) Ans1 and Karttunen’s (1977) special case dealing with situations
where there is no true proposition in the extension of the question.

(50) [[Ans]]
= f : D〈s,〈st,t〉〉 → {g : g is a function from W to Dst }

For every Q ∈ D〈s,〈st,t〉〉 and w ∈ W , f (Q)(w) =
∩ {p : Q(w)(p) = p(w) = 1} if {p : Q(w)(p) = p(w) = 1} )= ∅,

λw.{p : Q(w)(p) = p(w) = 1} = ∅ otherwise.

For concreteness I adopt Karttunen’s (1977) semantics for wh-interrogatives. The ?-
operator in (51a) applied to a proposition p gives a proto-question from D〈s,〈s,st〉〉, i.e.
the intension of the characteristic function of the set containing just p. The denotation
of who in (51b) is an existential quantifier taking abstracts over such denotations and
giving back the intension of a question denotation.

(51) a. [[?]] = λpst .λws .λqst .p = q
b. [[who]] = λ f〈e,〈s,〈st,t〉〉〉.λws .λpst .∃x[x is a person inw∧ f (x)(w)(p)=1]

19 Strawson-entailment (von Fintel 1999) is defined as in (i). From this and the notion of monotonicity in
footnote 13, one can define a notion of Strawson-monotonicity.

(i) For any p, q ∈ Dst , p Strawson-entails q, p ⇒S q, iff for any presupposition r of q and allw ∈ W
such that p(w) = r(w) = 1, q(w) = 1.
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The denotation of S in (49b) is then as in (52).

(52) [[S]]g = λw.λp.∃x[x is a person in w ∧ p = λw′.x smokes in w′]
Now, note that given (50), the denotation of S′—the intension of the answer to S—is a
propositional concept. When applied to a world in which there are smokers, S′ denotes
the proposition stating for all those who smoke that they smoke. When applied to a
world in which there aren’t any smokers, it denotes the proposition saying that there
are no smokers.

The literal interpretation of S′′ is as in (53). Notice that the existential quantifier
binds into both the assertive and the presuppositional components.

(53) Literal interpretation of (49a)
[[S′′]]g = λw.∃w′ : [[Ans]]([[S]]g)(w′)(w′) = 1 ∧ w′ = w.

Bw
J ([[Ans]]([[S]]g)(w′))

The existential projection reading in (54b) of (53) presupposes trivially that there is
a true answer and asserts that John believes some answer. The local accommodation
reading asserts that there is a world w′ corresponding to the world of evaluation w

such that John believes the answer to Q in w′; i.e. it asserts that John believes the true
answer.

(54) a. Existential projection in [[S′′]]g
= λw : ∃w′[[[Ans]]([[S]]g)(w′)(w′) = 1 ∧ w′ = w] .

∃w′.Bw
J ([[Ans]]([[S]]g)(w′))

= λw.∃w′.Bw
J ([[Ans]]([[S]]g)(w′))

b. Local accommodation in [[S′′]]g
= λw.∃w′[[[Ans]]([[S]]g)(w′)(w′) = 1 ∧ w′ = w ∧

Bw
J ([[Ans]]([[S]]g)(w′))]

= λw.Bw
J ([[Ans]]([[S]]g)(w))

Now, without presuppositions Strawson-entailment reduces to classic entailment. So
(54b) strictly (Strawson)-entails (54a). If John believes the answer he believes some
answer. That is, (54b) is selected by accommodation economy. It has the following
truth conditions: in case there are smokers in the world of evaluationwo, John believes
of all those who smoke in wo that they do. This is the weakly exhaustive reading. In
case there are no smokers in wo, John believes that there are no smokers in wo. It
thus becomes clear that both the d- and the i-veridicality of know—and also of related
factive PTPs—are a result of the factivity of the predicate.

Summarizing, the novel semantics for embedding employs existential quantification
over possible answers as in Spector and Egré’s (2015) account, but with two twists.
First, the PTP used in interrogative embedding is the same as in declarative embedding.
Crucially, factivity is present in both. Second, a weakly exhaustive interpretation can
obtain. This can in principle be strengthened to intermediate and strong exhaustivity
(see Sect. 6.1).
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The denotation of S’—the intension of the answer to S—is a propositional concept.  
When applied to a world in which there are smokers, S′ denotes the proposition stating for all 
those who smoke that they smoke.  
 
When applied to a world in which there aren’t any smokers, it denotes the proposition saying 
that there are no smokers.  
 
‘Know’ also presupposes that the extension of p in w′ is true in w′ and that w′ is the world of 
evaluation.  
 

(35)  

 
 

(36)  

 
 

The existential projection reading presupposes trivially that there is a true answer and asserts 
that John believes some answer. 
 
 The local accommodation reading asserts that there is a world w′ corresponding to the world 
of evaluation w such that John believes the answer to Q in w′; i.e. it asserts that John believes 
the true answer.  
The local accommodation reading is strictly stronger, so this is the one that is chosen.  

 
(37)  

 
 
The grammar chooses the local accommodation interpretation only if it strictly Strawson-
entails the projection interpretation.  
 

(38)  
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3.3 One semantics for declarative and interrogative embedding

Groenendijk and Stokhof (1984) propose that certain interrogative embedding predi-
cates take intensions of propositions, i.e. propositional concepts. This is intuitive when
we think of the argument of the PTP as corresponding to an answer to the embedded
interrogative. After all, the extension of an answer varies with the worlds considered.
I suggest to extend the intensional treatment to all PTPs, regardless of whether they
embed a declarative or an interrogative clause. As a consequence, the declarative argu-
ment of a PTP will also be a propositional concept, except that here the intensional
abstraction is vacuous.

Since there is no distinction then between declarative and interrogative embedding
on the present account, Spector andEgré’s (2015) existential quantification overworlds
must apply in both cases. But since the intensional abstraction is vacuous in the case
of an embedded declarative, the quantification will be vacuous as well in that case.

3.3.1 Declarative embedding

For a simple PTP like be certain, the two ingredients just mentioned coupled with
Hintikka’s (1969) semantics amount to the lexical entry in (39). Applied to a propo-
sitional concept p, i.e. an argument from D〈s,st〉, and an individual x , this returns the
proposition saying that there is a world w′ such that x believes the extension of p in
w′.

(39) [[be certain]] = λp〈s,st〉.λxe.λws .∃w′.∀w′′[w′′ ∈ Doxx,w → p(w′)(w′′) = 1]

Factive know in (40) shares the assertive component with (39). But (40) also presup-
poses that the extension of p in w′ is true in w′ and moreover that w′ is the world of
evaluation.

(40) [[know]] = λp〈s,st〉.λxe.λws .∃w′ : p(w′)(w′) = 1 ∧ w′ = w .
∀w′′[w′′ ∈ Doxx,w → p(w′)(w′′) = 1]

The argument of both (39) and (40) is a propositional concept. This is, however, not
the kind of denotation that embedded declaratives as in (41) are usually thought to
have. So how do the PTPs in (41) combine with the embedded declarative?

(41) a. John is certain that Mary smokes.
b. John knows that Mary smokes.

For concreteness I assume that the complementizer that denotes a function taking a
proposition and abstracting vacuously over it, as in (42).

(42) [[that]] = λpst .λws .p

The LFs for the examples in (41) look as in (43). Assuming furthermore that S in (43)
has the denotation in (44a)—that is, assuming that the denotations of verbs and other
predicates are already intensional—it follows that, given (42), S′ has as its denotation
(44b).
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The denotation of S in (49b) is then as in (52).

(52) [[S]]g = λw.λp.∃x[x is a person in w ∧ p = λw′.x smokes in w′]
Now, note that given (50), the denotation of S′—the intension of the answer to S—is a
propositional concept. When applied to a world in which there are smokers, S′ denotes
the proposition stating for all those who smoke that they smoke. When applied to a
world in which there aren’t any smokers, it denotes the proposition saying that there
are no smokers.

The literal interpretation of S′′ is as in (53). Notice that the existential quantifier
binds into both the assertive and the presuppositional components.

(53) Literal interpretation of (49a)
[[S′′]]g = λw.∃w′ : [[Ans]]([[S]]g)(w′)(w′) = 1 ∧ w′ = w.

Bw
J ([[Ans]]([[S]]g)(w′))

The existential projection reading in (54b) of (53) presupposes trivially that there is
a true answer and asserts that John believes some answer. The local accommodation
reading asserts that there is a world w′ corresponding to the world of evaluation w

such that John believes the answer to Q in w′; i.e. it asserts that John believes the true
answer.

(54) a. Existential projection in [[S′′]]g
= λw : ∃w′[[[Ans]]([[S]]g)(w′)(w′) = 1 ∧ w′ = w] .

∃w′.Bw
J ([[Ans]]([[S]]g)(w′))

= λw.∃w′.Bw
J ([[Ans]]([[S]]g)(w′))

b. Local accommodation in [[S′′]]g
= λw.∃w′[[[Ans]]([[S]]g)(w′)(w′) = 1 ∧ w′ = w ∧

Bw
J ([[Ans]]([[S]]g)(w′))]

= λw.Bw
J ([[Ans]]([[S]]g)(w))

Now, without presuppositions Strawson-entailment reduces to classic entailment. So
(54b) strictly (Strawson)-entails (54a). If John believes the answer he believes some
answer. That is, (54b) is selected by accommodation economy. It has the following
truth conditions: in case there are smokers in the world of evaluationwo, John believes
of all those who smoke in wo that they do. This is the weakly exhaustive reading. In
case there are no smokers in wo, John believes that there are no smokers in wo. It
thus becomes clear that both the d- and the i-veridicality of know—and also of related
factive PTPs—are a result of the factivity of the predicate.

Summarizing, the novel semantics for embedding employs existential quantification
over possible answers as in Spector and Egré’s (2015) account, but with two twists.
First, the PTP used in interrogative embedding is the same as in declarative embedding.
Crucially, factivity is present in both. Second, a weakly exhaustive interpretation can
obtain. This can in principle be strengthened to intermediate and strong exhaustivity
(see Sect. 6.1).
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(43) a. [S′′
1
John is certain [S′ that [S Mary smokes ]]]

b. [S′′
2
John knows [S′ that [S Mary smokes ]]]

(44) a. [[S]] = λw.Mary smokes in w
b. [[S′]] = λw′.λw.Mary smokes in w

The denotations for the PTPs take [[S′]] as argument. For S′′
1 we get the denotation in

(45). It should be noticed that the effect of existential quantification is vacuous. This
is because the world w′ bound by the existential quantifier is the first argument of the
propositional concept in (44b), but the first λ abstracts vacuously. The denotation in
(45) is thus adequate.

(45) Literal interpretation of (41a)
[[S′′

1]] = λw.∃w′.∀w′′ ∈ DoxJ ,w.[λw′′′.λw′′′′.M smokes in w′′′′](w′)(w′′)=1
= λw.∀w′ ∈ DoxJ ,w.M smokes in w′

The denotation of S′′
2 is as in (46).

(46) Literal interpretation of (41b)
[[S′′

2]] = λw.∃w′ : M smokes in w′ ∧ w′ = w . ∀w′′ ∈ DoxJ ,w.M
smokes in w′′

In (46) there is an option of either projecting the presupposition existentially, as stan-
dard for presuppositions under existential quantifiers, or of accommodating it, as in
(47). (47a) presupposes that Mary smokes, whereas (47b) asserts this.

(47) a. Existential projection in [[S′′
2]]g

= λw : ∃w′[M smokes in w′ ∧ w′ = w] . ∃w′[∀w′′ ∈ DoxJ ,w.M smokes inw′′]
= λw : M smokes in w′ ∧ w′ = w . ∀w′′ ∈ DoxJ ,w.M smokes in w′′

b. Local accommodation in [[S′′
2]]g

= λw.∃w′[M smokes in w′ ∧ w′ = w ∧ ∀w′′ ∈ DoxJ ,w.M smokes in w′′]
= λw.M smokes in w ∧ ∀w′′ ∈ DoxJ ,w.M smokes in w′′

(47b) is not an option.Butwhy? I suggest that the grammar chooses the local accommo-
dation interpretation only if it strictly Strawson-entails the projection interpretation:18

(48) Accommodation economy
If φ is ambiguous between an existential projection reading R1 and a local
accommodation reading R2, choose R2 only if R2 strictly Strawson-entails
R1, otherwise choose R1.

18 (48) is stated in terms of existential projection, as this is the pattern found with existential quantifiers.
Ultimately, (48) must be incorporated into a general theory which also allows for universal projection.
That accommodation is only possible when it results in the strongest possible reading is also suggested by
Singh (2008) and Mayr and Sauerland (2016), who relate it to Dalrymple et al.’s (1998) Strongest Meaning
Hypothesis (also cf. Blutner 2000; Fox 2013). The proposal by Mayr and Sauerland is very close to the one
made in (48). A difference is that their proposal takes implicit restriction of the quantifier into account. I
must leave further comparison for the future.
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Step 2:  
The actual LF: 

(39)  

 
 

The strengthened interpretation derived by Exh is equivalent to the literal one and therefore 
also non-trivial.  
 

(40)  

 
 

The alternatives to ‘A knows Q’ are about particular answers: ‘A knows that p’, ‘A knows 
that q’ etc. Alternatives are sentences where the embedded interrogative is replaced by a 
particular answer with declarative that.  
 
The proposition taking predicates lexically come with alternatives.  
 
We can get this by making the propositional concept argument to be evaluated with respect to 
a particular world w∗.  
  
The set of alternatives for know looks as follows:  

(41)  

 
 

(42)  

 
 
Assume there are three individuals: Ann, Beth, and Clara. Then the answer to Who smokes? 
must be one of the following depending on the world it is evaluated in.  
 

(43)  

 
 
The alternative to ⟦S’’⟧g for a w∗ where the answer to Who smokes? is [λw.Ann smokes in 
w] is as shown below.  
 
I will come back to the question why the existential projection is selected in this case later. 
 

(44)  
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lead to judgments of degradedness. As will be shown in Sect. 6.2, the relevant notion
of triviality is so-called l-triviality, of which the cases discussed will be seen to be
examples. The assumption in (63) derives the pattern in (55), but also those in (18)
and (19).

(63) Triviality and degradedness (to be revised)
If a sentence S has an l-trivial meaning, S is degraded.

The crucial reason why negation did not result in a contradiction was that it reverses
the entailment patterns between the literal interpretation and the alternatives. As a con-
sequence, the downward monotonic contexts discussed in Sect. 2.4.2 are predicted to
not result in contradictions either. Moreover, the non-licensing under non-entailment-
reversing indefinites is explained as well. However, the consequents of conditionals
and the scopes of universal quantifiers are still unaccounted for. I discuss them in
Sect. 5.2.3.22

4.2 Factive predicates

4.2.1 Unembedded factive ‘know’

Given the above discussion regarding be certain, we now update the LF for (49a),
repeated as (64a), to (64b) by appending an Exh. Remember that in Sect. 3.3.2, we
derived the literal meaning of (64a) corresponding to the denotation of S′′ in (65a).
Remember also that accommodation economy selected the local accommodation inter-
pretation repeated in (65b). This states that John believes theweakly exhaustive answer
to the questionWho smokes? if there are people who smoke, and the proposition that
no one smokes if no one does. This is a non-trivial meaning.

(64) a. John knows who smokes.
b. [S′′′ Exh [S′′ John knows [S′ Ans [S who 2[ ? t2 smokes ]]]]]

(65) a. Literal and strengthened interpretation of (64a)
[[S′′]]g = λw.∃w′ : [[Ans]]([[S]]g)(w′)(w′) = 1 ∧ w′ = w .

Bw
J ([[Ans]]([[S]]g)(w′))

= [[S′′′]]g
b. Local accommodation in [[S′′]]g

= λw.Bw
J ([[Ans]]([[S]]g)(w))

I will now show that the strengthened interpretation derived by Exh is equivalent to the
literal one and therefore also non-trivial.Which alternatives does Exh use to strengthen
the interpretation? Recall from before that the alternatives are about particular answers
rather than quantifying over possible ones. So the set of alternatives for know looks
as follows:

22 The results derived in this section extend to wh-interrogatives under be certain. However, since the
empirical picture is a bit more nuanced, I defer discussion to Sect. 5.3.2.
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(66) [[know]]alt
= {λp〈s,st〉.λxe.λws .∃w′ : p(w∗)(w′) = 1 ∧ w′ = w . Bw

x (p(w
∗))|w∗ ∈ W }

This yields the alternatives in (67) for (65a).

(67) [[S′′]]alt = {λw.∃w′ : [[Ans]]([[S]]g)(w∗)(w′) = 1 ∧ w′ = w .
Bw
J ([[Ans]]([[S]]g)(w∗)) | w∗ ∈ W }

Recall now the definition of the answer operator from (50).When applied to a worldw
and a question Q, it gives one of twopossible propositions. If there are true propositions
in the extension of Q in w, it gives the weakly exhaustive answer to Q in w. And if
there are no true propositions in the extension, it gives the proposition stating that the
extension is empty. Now, assume there are three individuals: Ann, Beth, and Clara.
Then the answer to Who smokes? must be one of (68), depending on the world it is
evaluated in.

(68) {λw.Ann smokes inw,λw.Beth smokes inw,…,λw.Ann+Beth+Clara smoke
in w, λw.no one smokes in w}

Crucially, the presupposition of each alternative in (67) depends on the w∗ chosen.
For instance, the alternative to [[S′′]]g for a w∗ where the answer to Who smokes? is
[λw.Ann smokes inw] is as in (69a). Recall from Sect. 3.3.1 on declarative embedding
that in such situations the projection reading is selected by accommodation economy.

(69) a. Alternative in w∗

λw.∃w′ : Ann smokes in w′ ∧ w′ = w . Bw
J (λw

′′.Ann smokes in w′′)
b. Existential projection in the alternative in w∗

= λw : Ann smokes in w . Bw
J (λw

′′.Ann smokes in w′′)

Parallel considerations apply to other choices of w∗. It follows that the alternatives to
[[S′′]]g in (67) can be restated as:

(70) [[S′′]]alt = {λw : Ann smokes in w . Bw
J (λw

′.Ann smokes in w′),
λw : Beth smokes in w . Bw

J (λw
′.Beth smokes in w′), . . . ,

λw : A+B+C smoke in w . Bw
J (λw

′.A+B+C smoke in w′),
λw : no one smokes in w . Bw

J (no one smokes in w′)}
Each alternative in (70) has a factive presupposition. Thus when one checks whether
[[S′′]]g Strawson-entails an alternative, its factive presupposition must be assumed to
be true. Consider the first alternative in (70). Whenever its presupposition is true, as
in (71a), the local accommodation reading of [[S′′]]g in (65b) as paraphrased in (71b)
entails the assertion of the alternative, as paraphrased in (71c). The same is true for
any other alternative in (70). Since Exh only negates those alternatives that are not
Strawson-weaker than the prejacent S′′, it follows that it does not negate any of the
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(69) a. Alternative in w%
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J (! w$$.Ann smokes in w$$)
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(69) a. Alternative inw%

! w.#w$: Ann smokes inw$& w$= w . Bw
J (! w$$.Ann smokes inw$$)

b. Existential projection in the alternative inw%

= ! w : Ann smokes inw . Bw
J (! w$$.Ann smokes inw$$)

Parallel considerations apply to other choices ofw%. It follows that the alternatives to
[[S$$]] g in (67) can be restated as:

(70) [[S$$]]alt = { ! w : Ann smokes inw . Bw
J (! w$.Ann smokes inw$),

! w : Beth smokes inw . Bw
J (! w$.Beth smokes inw$), . . . ,

! w : A+B+C smoke inw . Bw
J (! w$.A+B+C smoke inw$),

! w : no one smokes inw . Bw
J (no one smokes inw$)}

Each alternative in (70) has a factive presupposition. Thus when one checks whether
[[S$$]] g Strawson-entails an alternative, its factive presupposition must be assumed to
be true. Consider the Þrst alternative in (70). Whenever its presupposition is true, as
in (71a), the local accommodation reading of[[S$$]] g in (65b)as paraphrased in (71b)
entails the assertion of the alternative, as paraphrased in (71c). The same is true for
any other alternative in (70). Since Exh only negates those alternatives that are not
Strawson-weaker than the prejacent S$$, it follows that it does not negate any of the

123



Mayr 2019 

 7 

 
Parallel considerations apply to other choices of w∗.  
 

(45)  

 
 
Exh takes a proposition p—the prejacent S′′ or S′′—asserts it, and states that all alternative 
propositions which are not Strawson-entailed by p are false.  
 

(46)  

 
 
Following von Fintel (1999), when checking whether a proposition p Strawson- entails a 
proposition q the presuppositions of q must be assumed to be true.  
 
Each alternative in has a factive presupposition.  
 
Thus when one checks whether ⟦S’’⟧g Strawson-entails an alternative, its factive 
presupposition must be assumed to be true. Consider the first alternative. Whenever its 
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they smoke, and if there are no people who smoke in wo, John believes in wo that no 
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The same is true for any other alternative in (45).  
Since Exh only negates those alternatives that are not Strawson-weaker than the prejacent S′′, 
it follows that it does not negate any of the alternatives.  
The strengthened interpretation comes out as non-trivial. This is the reason why it is 
acceptable.  
 
Know that 
 
Let’s see how this applies to ‘know that’ 
 

(48) [S′′ John knows [S′ that [S Mary smokes ]]]  
 

(49)  
 

 
(50)  

 
(51)  
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(66) [[know]]alt

= { ! p!s,st".! xe.! ws.#w$: p(w%)(w $) = 1 & w$= w . Bw
x ( p(w%)) |w%' W}

This yields the alternatives in (67) for (65a).

(67) [[S$$]]alt = { ! w.#w$: [[Ans]] ([[S]] g)(w %)(w $) = 1 & w$= w .
Bw

J ([[Ans]] ([[S]] g)(w %)) | w%' W}

Recall now the deÞnition of the answer operator from(50). When applied to a worldw
and a questionQ, it gives one of two possible propositions. If there are true propositions
in the extension ofQ in w, it gives the weakly exhaustive answer toQ in w. And if
there are no true propositions in the extension, it gives the proposition stating that the
extension is empty. Now, assume there are three individuals: Ann, Beth, and Clara.
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Crucially, the presupposition of each alternative in (67) depends on thew%chosen.
For instance, the alternative to[[S$$]] g for a w%where the answer toWho smokes?is
[! w.Ann smokes inw] is as in (69a). Recall from Sect.3.3.1on declarative embedding
that in such situations the projection reading is selected by accommodation economy.

(69) a. Alternative inw%

! w.#w$: Ann smokes inw$& w$= w . Bw
J (! w$$.Ann smokes inw$$)

b. Existential projection in the alternative inw%

= ! w : Ann smokes inw . Bw
J (! w$$.Ann smokes inw$$)

Parallel considerations apply to other choices ofw%. It follows that the alternatives to
[[S$$]] g in (67) can be restated as:

(70) [[S$$]]alt = { ! w : Ann smokes inw . Bw
J (! w$.Ann smokes inw$),

! w : Beth smokes inw . Bw
J (! w$.Beth smokes inw$), . . . ,

! w : A+B+C smoke inw . Bw
J (! w$.A+B+C smoke inw$),

! w : no one smokes inw . Bw
J (no one smokes inw$)}

Each alternative in (70) has a factive presupposition. Thus when one checks whether
[[S$$]] g Strawson-entails an alternative, its factive presupposition must be assumed to
be true. Consider the Þrst alternative in (70). Whenever its presupposition is true, as
in (71a), the local accommodation reading of[[S$$]] g in (65b)as paraphrased in (71b)
entails the assertion of the alternative, as paraphrased in (71c). The same is true for
any other alternative in (70). Since Exh only negates those alternatives that are not
Strawson-weaker than the prejacent S$$, it follows that it does not negate any of the
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prejacent S!!1 or S!!
2Ñasserts it, and states that all alternative propositions which are not

Strawson-entailed byp are false.

(59) [[ExhAlt ]] = ! w.p(w) = 1 " # q $ Alt[ p ! S q % q(w) = 0]

What are the alternatives to the propositions in (58)? Intuitively, they should correspond
to the propositions that would be denoted by the structural alternatives to(55) where
the embedded interrogative is replaced by a particular answer with declarativethat.
So the alternatives should beJohn is(nÕt) certain that Mary smokesandJohn is(nÕt)
certain that Mary does not smoke. To achieve this, I suggest that the PTPs lexically
come with alternatives. The alternatives are all those meanings of the same type as the
PTP where the propositional concept argument is evaluated with respect to a particular
world w&. This is a way of implementing Klinedinst and RothschildÕs (2011) ideas
regarding focus alternatives of embeddedwh-clauses. So the set of alternatives forbe
certainlooks as follows:21

(60) [[be certain]]alt = { ! p' s,st(.! xe.! ws.) w!.Bw
x ( p(w&)) | w& $ W}

The alternatives in (60) combine point-wise (Hamblin1973; Rooth1985) to give the
alternatives to[[S!!

1]] g and [[S!!
2]] g in (61). Notice that in both cases, the existential

quantiÞcation is vacuous giving the desired alternatives.

(61) a. [[S!!
1]]alt = { ! w.ÂBw

J (! w!.Mary smokes inw!),
! w.ÂBw

J (! w!.Mary doesnÕt smoke inw!)}
b. [[S!!

2]]alt = { ! w.Bw
J (! w!.Mary smokes inw!),

! w.Bw
J (! w!.Mary doesnÕt smoke inw!)}

Exh now negates the non-weaker alternatives to the prejacents S!!
1 and S!!2. [[S!!

1]] g entails
each of its alternatives in (61a). If there is no answer that John is certain is true, then
it follows that John is neither certain that Mary smokes nor that she does not smoke.
As a consequence Exh does not negate any of the alternatives, and the strengthened
interpretation of(55a)is equivalent to its literal oneÑthat is,[[S!!

1]] g is equivalent to
[[S!!!

1 ]] g. This corresponds to the intuitive interpretation of sentence(55a), as shown
above.

[[S!!
2]] g, on the other hand, is strictly entailed by each of its alternatives in (61b).

For instance, if John is certain that Mary smokes, then there is an answer that John
believes. Consequently, Exh negates each of the alternatives and conjoins it with the
denotation of the prejacent, yielding (62).

(62) Strengthened interpretation of(55b)
[[S!!!

2 ]] g = ! w.) w!.Bw
J ([[Ans]] ([[S]] g)(w !)) " ÂBw

J (! w!.Mary smokes inw!) "
ÂBw

J (! w!.Mary doesnÕt smoke inw!)

(62) is a contradiction, i.e. is trivial. Following Gajewski (2002), Fox and Hackl (2006),
Chierchia (2006, 2013), Abrus‡n (2014) a.o., I assume that certain trivial meanings

21 Other ways of deriving the alternatives are conceivable, for instance through use of KatzirÕs (2007)
concept of structural alternatives. It will become clear in Sect.6.1.2, however, that lexical alternatives
afford a direct way to implement intermediate exhaustivity with factive PTPs.
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3.3 One semantics for declarative and interrogative embedding

Groenendijk and Stokhof (1984) propose that certain interrogative embedding predi-
cates take intensions of propositions, i.e. propositional concepts. This is intuitive when
we think of the argument of the PTP as corresponding to an answer to the embedded
interrogative. After all, the extension of an answer varies with the worlds considered.
I suggest to extend the intensional treatment to all PTPs, regardless of whether they
embed a declarative or an interrogative clause. As a consequence, the declarative argu-
ment of a PTP will also be a propositional concept, except that here the intensional
abstraction is vacuous.

Since there is no distinction then between declarative and interrogative embedding
on the present account, Spector and EgrŽÕs (2015) existential quantiÞcation over worlds
must apply in both cases. But since the intensional abstraction is vacuous in the case
of an embedded declarative, the quantiÞcation will be vacuous as well in that case.

3.3.1 Declarative embedding

For a simple PTP likebe certain, the two ingredients just mentioned coupled with
HintikkaÕs (1969) semantics amount to the lexical entry in (39). Applied to a propo-
sitional conceptp, i.e. an argument fromD!s,st", and an individualx, this returns the
proposition saying that there is a worldw#such thatx believes the extension ofp in
w#.

(39) [[be certain]] = ! p!s,st".! xe.! ws.$w#.%w##[w##& Doxx,w ' p(w#)(w ##) = 1]

Factiveknowin (40) shares the assertive component with (39). But (40) also presup-
poses that the extension ofp in w#is true inw#and moreover thatw#is the world of
evaluation.

(40) [[know]] = ! p!s,st".! xe.! ws.$w#: p(w#)(w #) = 1 ( w#= w .
%w##[w##& Doxx,w ' p(w#)(w ##) = 1]

The argument of both (39) and (40) is a propositional concept. This is, however, not
the kind of denotation that embedded declaratives as in (41) are usually thought to
have. So how do the PTPs in (41) combine with the embedded declarative?

(41) a. John is certain that Mary smokes.
b. John knows that Mary smokes.

For concreteness I assume that the complementizerthat denotes a function taking a
proposition and abstracting vacuously over it, as in (42).

(42) [[ that]] = ! pst.! ws.p

The LFs for the examples in (41) look as in (43). Assuming furthermore that S in (43)
has the denotation in (44a)Ñthat is, assuming that the denotations of verbs and other
predicates are already intensionalÑit follows that, given (42), S#has as its denotation
(44b).
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Groenendijk and Stokhof (1984) propose that certain interrogative embedding predi-
cates take intensions of propositions, i.e. propositional concepts. This is intuitive when
we think of the argument of the PTP as corresponding to an answer to the embedded
interrogative. After all, the extension of an answer varies with the worlds considered.
I suggest to extend the intensional treatment to all PTPs, regardless of whether they
embed a declarative or an interrogative clause. As a consequence, the declarative argu-
ment of a PTP will also be a propositional concept, except that here the intensional
abstraction is vacuous.

Since there is no distinction then between declarative and interrogative embedding
on the present account, Spector andEgré’s (2015) existential quantification overworlds
must apply in both cases. But since the intensional abstraction is vacuous in the case
of an embedded declarative, the quantification will be vacuous as well in that case.

3.3.1 Declarative embedding

For a simple PTP like be certain, the two ingredients just mentioned coupled with
Hintikka’s (1969) semantics amount to the lexical entry in (39). Applied to a propo-
sitional concept p, i.e. an argument from D〈s,st〉, and an individual x , this returns the
proposition saying that there is a world w′ such that x believes the extension of p in
w′.

(39) [[be certain]] = λp〈s,st〉.λxe.λws .∃w′.∀w′′[w′′ ∈ Doxx,w → p(w′)(w′′) = 1]

Factive know in (40) shares the assertive component with (39). But (40) also presup-
poses that the extension of p in w′ is true in w′ and moreover that w′ is the world of
evaluation.

(40) [[know]] = λp〈s,st〉.λxe.λws .∃w′ : p(w′)(w′) = 1 ∧ w′ = w .
∀w′′[w′′ ∈ Doxx,w → p(w′)(w′′) = 1]

The argument of both (39) and (40) is a propositional concept. This is, however, not
the kind of denotation that embedded declaratives as in (41) are usually thought to
have. So how do the PTPs in (41) combine with the embedded declarative?

(41) a. John is certain that Mary smokes.
b. John knows that Mary smokes.

For concreteness I assume that the complementizer that denotes a function taking a
proposition and abstracting vacuously over it, as in (42).

(42) [[that]] = λpst .λws .p

The LFs for the examples in (41) look as in (43). Assuming furthermore that S in (43)
has the denotation in (44a)—that is, assuming that the denotations of verbs and other
predicates are already intensional—it follows that, given (42), S′ has as its denotation
(44b).
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(43) a. [S!!
1

John is certain [S! that [S Mary smokes ]]]
b. [S!!

2
John knows [S! that [S Mary smokes ]]]

(44) a. [[S]] = ! w.Mary smokes inw
b. [[S!]] = ! w!.! w.Mary smokes inw

The denotations for the PTPs take[[S!]] as argument. For S!!1 we get the denotation in
(45). It should be noticed that the effect of existential quantiÞcation is vacuous. This
is because the worldw! bound by the existential quantiÞer is the Þrst argument of the
propositional concept in(44b), but the Þrst! abstracts vacuously. The denotation in
(45) is thus adequate.

(45) Literal interpretation of(41a)
[[S!!

1]] = ! w." w!.#w!! $ DoxJ,w .[! w!!!.! w!!!!.M smokes inw!!!!](w!)(w !!)= 1
= ! w.#w! $ DoxJ,w .M smokes inw!

The denotation of S!!2 is as in (46).

(46) Literal interpretation of(41b)
[[S!!

2]] = ! w." w! : M smokes inw! %w! = w . #w!! $ DoxJ,w .M
smokes inw!!

In (46) there is an option of either projecting the presupposition existentially, as stan-
dard for presuppositions under existential quantiÞers, or of accommodating it, as in
(47). (47a) presupposes that Mary smokes, whereas (47b) asserts this.

(47) a. Existential projection in[[S!!
2]] g

= ! w : " w![M smokes inw! %w! = w] . " w![#w!! $ DoxJ,w .M smokes inw!!]
= ! w : M smokes inw! %w! = w . #w!! $ DoxJ,w .M smokes inw!!

b. Local accommodation in[[S!!
2]] g

= ! w." w![M smokes inw! %w! = w % #w!! $ DoxJ,w .M smokes inw!!]
= ! w.M smokes inw % #w!! $ DoxJ,w .M smokes inw!!

(47b) is not an option. But why? I suggest that the grammar chooses the local accommo-
dation interpretation only if it strictly Strawson-entails the projection interpretation:18

(48) Accommodation economy
If " is ambiguous between an existential projection readingR1 and a local
accommodation readingR2, chooseR2 only if R2 strictly Strawson-entails
R1, otherwise chooseR1.

18 (48) is stated in terms of existential projection, as this is the pattern found with existential quantiÞers.
Ultimately, (48) must be incorporated into a general theory which also allows for universal projection.
That accommodation is only possible when it results in the strongest possible reading is also suggested by
Singh (2008) and Mayr and Sauerland (2016), who relate it to Dalrymple et al.Õs (1998) Strongest Meaning
Hypothesis (also cf. Blutner2000; Fox2013). The proposal by Mayr and Sauerland is very close to the one
made in(48). A difference is that their proposal takes implicit restriction of the quantiÞer into account. I
must leave further comparison for the future.
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(52)  

 
 

The local accommodation reading is not an option. The grammar chooses the local 
accommodation interpretation only if it strictly Strawson-entails the projection interpretation  
 

 
 
 
Not know 
 

(53) John doesn’t know who smokes.  
(54) [S′′′ ExhAlt [S′′ not [ John knows [S′ Ans [S who 2[ ? t2 smokes ]]]]]]  

 
(55)  

    
 

What are the alternatives to ⟦S’’⟧g? Let’s consider again a world w∗ where Ann smokes. The 
answer in that world to Who smokes? is [λw.Ann smokes in w]. The corresponding 
alternative then is as in (a). The projection reading in (b) states that John is not certain 
whether Ann smokes and presupposes that Ann does smoke. This is Strawson-equivalent to 
the local accommodation reading in (c). Accommodation economy chooses the former (b). So 
again each alternative to ⟦S’’⟧g has a factive presupposition.  
 

(56)  

 
 

(57) !"#$%"$&"''()*+$,%'-+#$."$!"#$%&#'(%)$/"0%$('$1+#.,(%$(%$-!" .0,.$(.$('$
.#2+3$ 

(58) 4%%$'5"6+'$(%$-!"37  
(59) 89:;,%<89=;! /"0%$('$%".$1+#.,(%$(%$-!" .0,.$4%%$'5"6+'3$ 

 
 
Certain 

 
 

(60) John is certain that Mary smokes.  
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(43) a. [S!!
1

John is certain [S! that [S Mary smokes ]]]
b. [S!!

2
John knows [S! that [S Mary smokes ]]]

(44) a. [[S]] = ! w.Mary smokes inw
b. [[S!]] = ! w!.! w.Mary smokes inw

The denotations for the PTPs take[[S!]] as argument. For S!!1 we get the denotation in
(45). It should be noticed that the effect of existential quantiÞcation is vacuous. This
is because the worldw! bound by the existential quantiÞer is the Þrst argument of the
propositional concept in(44b), but the Þrst! abstracts vacuously. The denotation in
(45) is thus adequate.

(45) Literal interpretation of(41a)
[[S!!

1]] = ! w." w!.#w!! $ DoxJ,w .[! w!!!.! w!!!!.M smokes inw!!!!](w!)(w !!)= 1
= ! w.#w! $ DoxJ,w .M smokes inw!

The denotation of S!!2 is as in (46).

(46) Literal interpretation of(41b)
[[S!!

2]] = ! w." w! : M smokes inw! %w! = w . #w!! $ DoxJ,w .M
smokes inw!!

In (46) there is an option of either projecting the presupposition existentially, as stan-
dard for presuppositions under existential quantiÞers, or of accommodating it, as in
(47). (47a) presupposes that Mary smokes, whereas (47b) asserts this.

(47) a. Existential projection in[[S!!
2]] g

= ! w : " w![M smokes inw! %w! = w] . " w![#w!! $ DoxJ,w .M smokes inw!!]
= ! w : M smokes inw! %w! = w . #w!! $ DoxJ,w .M smokes inw!!

b. Local accommodation in[[S!!
2]] g

= ! w." w![M smokes inw! %w! = w % #w!! $ DoxJ,w .M smokes inw!!]
= ! w.M smokes inw % #w!! $ DoxJ,w .M smokes inw!!

(47b) is not an option. But why? I suggest that the grammar chooses the local accommo-
dation interpretation only if it strictly Strawson-entails the projection interpretation:18

(48) Accommodation economy
If " is ambiguous between an existential projection readingR1 and a local
accommodation readingR2, chooseR2 only if R2 strictly Strawson-entails
R1, otherwise chooseR1.

18 (48) is stated in terms of existential projection, as this is the pattern found with existential quantiÞers.
Ultimately, (48) must be incorporated into a general theory which also allows for universal projection.
That accommodation is only possible when it results in the strongest possible reading is also suggested by
Singh (2008) and Mayr and Sauerland (2016), who relate it to Dalrymple et al.Õs (1998) Strongest Meaning
Hypothesis (also cf. Blutner2000; Fox2013). The proposal by Mayr and Sauerland is very close to the one
made in(48). A difference is that their proposal takes implicit restriction of the quantiÞer into account. I
must leave further comparison for the future.
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alternatives in (70). The strengthened interpretation of(64a)comes out as non-trivial.
This is the reason why it is acceptable.23

(71) a. Ann smokes inwo.
b. If there are people who smoke inwo, John believes inwo of all who do that

they smoke, and if there are no people who smoke inwo, John believes in
wo that no one smokes.

c. (71a) & (71b)! John believes inwo that Ann smokes.

4.2.2 Negated factive ÔknowÕ

Consider next the negated (72a) and its LF in (72b).

(72) a. John doesnÕt know who smokes.
b. [S""" ExhAlt [S"" not [ John knows [S" Ans [S who 2[ ? t2 smokes ]]]]]]

The literal interpretation is as in (73a). This time the projection reading strictly
Strawson-entails the local accommodation interpretation. If there is no answer toWho
smokes?John is certain is true, as (73b) requires, then he is not certain the actual answer
is true, as (73c) states.24,25 So accommodation economy selects (73b), a non-trivial
meaning.

(73) a. Literal and strengthened interpretation of(72a)
[[S""]] g = ! w.Â#w" : [[Ans]] ([[S]] g)(w ")(w ") = 1 $ w" = w .

Bw
J ([[Ans]] ([[S]] g)(w "))

= [[ S"""]] g

b. Existential projection in[[S""]] g

= ! w : #w"[[[ Ans]] ([[S]] g)(w ")(w ") = 1 $ w" = w] . Â#w".
Bw

J ([[Ans]] ([[S]] g)(w "))
= ! w.Â#w".Bw

J ([[Ans]] ([[S]] g)(w "))
c. Local accommodation in[[S""]] g

= ! w.Â#w"[[[ Ans]] ([[S]] g)(w ")(w ") = 1 $ w" = w $
Bw

J ([[Ans]] ([[S]] g)(w "))]
= ! w.ÂBw

J ([[Ans]] ([[S]] g)(w))

23 Strawson-entailment is crucial here. NPI-licensing is also subject to Strawson-entailment. The property
differentiating between the non-monotoniconly andexactlyÑonly the former of which licenses NPIsÑis
that the former but not the latter is Strawson-downward-monotonic (see von Fintel1999; Chierchia2013).

(i) a. Only one boy has seen any girl.
b. *Exactly one boy has seen any girl.

24 Note that(72a)would indeed be odd in a context where Ann and Beth smoke and John knows part of
the answer toWho smokes?Ñfor instance, if he believes that Ann smokes but is not sure about Beth and
Clara.
25 In this case universal projection would actually lead to the contradictory presupposition that all possible
answers are true. I assume that contradictory presuppositions are not projected. Similar considerations apply
in a number of other negative cases considered below.
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What are the alternatives to[[S!!]] g? Consider again a worldw" where Ann smokes.
The answer in that world toWho smokes?is [! w.Ann smokes inw]. The correspond-
ing alternative then is as in (74a). The projection reading in (74b) states that John
is not certain whether Ann smokes and presupposes that Ann does smoke. This is
Strawson-equivalent to the local accommodation reading in (74c). Accommodation
economy chooses the former, therefore. So again each alternative to[[S!!]] g has a factive
presupposition.

(74) a. Negative alternative inw"

= ! w.Â#w! : Ann smokes inw! $ w! = w . Bw
J (! w!!.Ann smokes inw!!)

b. Existential projection in the negative alternative inw"

= ! w : #w![Ann smokes inw! $ w! = w] . Â#w!.Bw
J (! w!!.Ann smokes inw!!)

= ! w : Ann smokes inw . ÂBw
J (! w!!.Ann smokes inw!!)

c. Local accommodation in the negative alternative
= ! w.Â#w![Ann smokes inw! $ w! = w $ Bw

J (! w!!.Ann smokes inw!!)]
= ! w.ÂAnn smokes inw %ÂBw

J (! w!!.Ann smokes inw!!)

Assume now that the presupposition of (74b) is true inwo, as in (75a). Assume also
that the literal interpretation[[S!!]] g is true inwo, as paraphrased in (75b). The latter
in particular requires that in one of JohnÕs doxastic alternatives Ann does not smoke.
Thus John is not certain that Ann smokes, i.e. (75a) and (75b) together entail the
assertive component of (74), as paraphrased in (75c). Parallel considerations apply to
the rest of the alternatives. So again Exh does not negate any of the alternatives. This
explains why(72a)is acceptable.

(75) a. Ann smokes inwo.
b. For no possible answer toWho smokes?John is certain inwo that it is true.
c. (75a) & (75b)& John is not certain inwo that Ann smokes.

4.2.3 Other factive predicates: the case of ÔforgetÕ

These results generalize to other factive PTPs. The d-veridical PTPs in(7) and(8) are
actually factive, explaining why they embed interrogative clauses. Such PTPs typically
have further presuppositions in addition to factivity.

Consider for instanceforget. It contributes the presupposition that the subject used to
believe the complement and asserts that she does not do so anymore. For concreteness
assume the entry in (76), whereU Bw

x stands forx used to believe inw and N Bw
x

stands forx now believes inw. Accordingly the alternatives contributed by it are as
in (76b).

(76) a. [[ forget]]
= ! p' s,st( .! xe.! ws.Â#w! : p(w!)(w !) = 1 $ w! = w $ U Bw

x ( p(w!)).N Bw
x ( p(w!))
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(61) ??John is certain whether Mary smokes.  
(62) John isn’t certain whether Mary smokes.  

 
(63)  
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(65) The interpretation of (63)a 

 
 

(66) The interpretation of (63)b 
 

 
(67)  
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Exh now negates the non-weaker alternatives to the prejacents S′′ and S′′. ⟦S1’’⟧g entails  
each of its alternatives in ((68)a).  
 
If there is no answer that John is certain is true, then  it follows that John is neither certain 
that Mary smokes nor that she does not smoke.  
 
As a consequence Exh does not negate any of the alternatives, and the strengthened  
interpretation of the negative case is equivalent to its literal one.  
 
⟦S2’’⟧g, on the other hand, is strictly entailed by each of its alternatives in ((68)b).  
For instance, if John is certain that Mary smokes, then there is an answer that John believes. 
Consequently, Exh negates each of the alternatives and conjoins it with the denotation of the 
prejacent, yielding (69).  
 
(69) is a contradiction. 
 

(69)  

 
 

(70) Triviality and degradedness 
If a sentence S has an l-trivial meaning, S is degraded.  
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4 A polarity system for embedding 20

Among other things, this section will argue the following points: (i) The new semantics
for embedding coupled with a theory of exhaustiÞcation derives the context depen-
dence of interrogative embedding under PTPs likebe certain. (ii) The factivity of PTPs
like knowprevents exhaustiÞcation from blocking interrogative embedding. (iii) The
excluded middle presupposition of PTPs likebelieveblocks interrogative embedding
regardless of exhaustiÞcation.

4.1 Deriving context dependence

Consider once more the contrast between (55a) and (55b), repeated from(16) above.
Assume that their LFs look as in (56a) and (56b), respectively, with an exhaustivity
operator Exh on top.

(55) a. John isnÕt certain whether Mary smokes.
b. ??John is certain whether Mary smokes.

(56) a. [S!!!
1

ExhAlt [S!!
1

not John certain [S! Ans [S whether Mary smokes ]]]]
b. [S!!!

2
ExhAlt [S!!

2
John certain [S! Ans [S whether Mary smokes ]]]]

Assume for concreteness that the denotation ofwhether is as in (57a), following
Karttunen (1977). This gives (57b) as denotation for the polar interrogative S. The
denotation of S! in (57c) is the proposition that Mary smokes for a world in which she
does and the proposition that she doesnÕt smoke for a world where she does not.

(57) a. [[whether]] = ! pst.! w!
s.! qst.q = p " q = ! w.Â p(w)

b. [[S]] g = ! w!.! p.p = ! w.M smokes inw" p = ! w.M doesnÕt smoke inw
c. [[S!]] g = [[ Ans]] ([[S]] g)

With be certaindeÞned as in(39) the literal interpretation of S!!1 is as in (58a). This
asserts that there is no possible answer toDoes Mary smoke?that John believes. The
literal interpretation for S!!2 is as in (58b) saying that John believes some answer to the
question.

(58) a. Literal and strengthened interpretation of(55a)
[[S!!

1]] g = ! w.Â#w!.Bw
J ([[Ans]] ([[S]] g)(w !))

= [[ S!!!
1 ]] g

b. Literal interpretation of(55b)
[[S!!

2]] g = ! w.#w!.Bw
J ([[Ans]] ([[S]] g)(w !))

Finally, to strengthen the propositions in(58a) and (58b) exhaustiÞcation applies.
This is done with the help of the Exh-operator deÞned in (59) (see Groenendijk and
Stokhof1984; Krifka 1995; van Rooij and Schulz2004; Chierchia2006, 2013; Fox
2007; Spector2007; Chierchia et al.2012, a.m.o.). Exh takes a propositionpÑthe

20 This section spells out a simpliÞed proposal made in Mayr (2018).
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prejacent S!!1 or S!!
2Ñasserts it, and states that all alternative propositions which are not

Strawson-entailed byp are false.

(59) [[ExhAlt ]] = ! w.p(w) = 1 " # q $ Alt[ p ! S q % q(w) = 0]

What are the alternatives to the propositions in (58)? Intuitively, they should correspond
to the propositions that would be denoted by the structural alternatives to(55) where
the embedded interrogative is replaced by a particular answer with declarativethat.
So the alternatives should beJohn is(nÕt) certain that Mary smokesandJohn is(nÕt)
certain that Mary does not smoke. To achieve this, I suggest that the PTPs lexically
come with alternatives. The alternatives are all those meanings of the same type as the
PTP where the propositional concept argument is evaluated with respect to a particular
world w&. This is a way of implementing Klinedinst and RothschildÕs (2011) ideas
regarding focus alternatives of embeddedwh-clauses. So the set of alternatives forbe
certainlooks as follows:21

(60) [[be certain]]alt = { ! p' s,st(.! xe.! ws.) w!.Bw
x ( p(w&)) | w& $ W}

The alternatives in (60) combine point-wise (Hamblin1973; Rooth1985) to give the
alternatives to[[S!!

1]] g and [[S!!
2]] g in (61). Notice that in both cases, the existential

quantiÞcation is vacuous giving the desired alternatives.

(61) a. [[S!!
1]]alt = { ! w.ÂBw

J (! w!.Mary smokes inw!),
! w.ÂBw

J (! w!.Mary doesnÕt smoke inw!)}
b. [[S!!

2]]alt = { ! w.Bw
J (! w!.Mary smokes inw!),

! w.Bw
J (! w!.Mary doesnÕt smoke inw!)}

Exh now negates the non-weaker alternatives to the prejacents S!!
1 and S!!2. [[S!!

1]] g entails
each of its alternatives in (61a). If there is no answer that John is certain is true, then
it follows that John is neither certain that Mary smokes nor that she does not smoke.
As a consequence Exh does not negate any of the alternatives, and the strengthened
interpretation of(55a)is equivalent to its literal oneÑthat is,[[S!!

1]] g is equivalent to
[[S!!!

1 ]] g. This corresponds to the intuitive interpretation of sentence(55a), as shown
above.

[[S!!
2]] g, on the other hand, is strictly entailed by each of its alternatives in (61b).

For instance, if John is certain that Mary smokes, then there is an answer that John
believes. Consequently, Exh negates each of the alternatives and conjoins it with the
denotation of the prejacent, yielding (62).

(62) Strengthened interpretation of(55b)
[[S!!!

2 ]] g = ! w.) w!.Bw
J ([[Ans]] ([[S]] g)(w !)) " ÂBw

J (! w!.Mary smokes inw!) "
ÂBw

J (! w!.Mary doesnÕt smoke inw!)

(62) is a contradiction, i.e. is trivial. Following Gajewski (2002), Fox and Hackl (2006),
Chierchia (2006, 2013), Abrus‡n (2014) a.o., I assume that certain trivial meanings

21 Other ways of deriving the alternatives are conceivable, for instance through use of KatzirÕs (2007)
concept of structural alternatives. It will become clear in Sect.6.1.2, however, that lexical alternatives
afford a direct way to implement intermediate exhaustivity with factive PTPs.
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(73)  

 
 
 
The derivation for the positive case in (73)a (x believes some answer). 
 

(74)  

 
 

(75)  

 
 
The projection reading in ((75)b) presupposes that John either believes that Mary smokes or 
that she does not smoke. The assertive component says the same. This means that whenever 
((75)b)  has a defined truth value, it is true. This is a Strawson-tautology, which is a trivial 
meaning.  
 
Now, ((75)b)  and ((75)c)  are Strawson-equivalent, so that the projection reading should be 
selected by accommodation economy. Accommodation economy decides in favor of 
projection instead of local accommodation, even if this results in triviality. That is, it is a 
process blind to the potential triviality of the whole sentence. With that assumption in place, 
((72)a) is predicted to be degraded.  
 
The negative version is also predicted to be degraded.  
 
The projection reading in ((73)b) is a Strawson-contradiction and therefore Strawson-entails 
the potential accommodation reading.  
Its presupposition is as before, namely that John believes one of the answers.  
 
This time, however, the assertive component states that John does not believe any of the 
answers. Thus, whenever ((73)b) is defined, it is false. ((73)b) is therefore degraded because 
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4.3.3 Strengthened excluded middle presupposition

As it stands, our account does not generalize towh-interrogatives embedded under
believe, as in (93).

(93) a. *John believes who smokes.
b. *John doesnÕt believe who smokes.

Before going on, I want to point out an emerging pattern that the attentive reader has
probably already noticed: the projection reading always Strawson-entails the accom-
modation one, except in the case of unembedded upward monotonic factive PTPs like
know. In the following, I will thus limit my discussion to the projection reading, in
order to save space.

Assume Ann, Beth, and Clara are the relevant individuals. Then with the projection
reading in(88b), repeated in (94), (93a) would presuppose that either there is an
individual x among Ann, Beth, and Clara such that John believesx smokes or he
believes thatx does not smoke or he believes that no one smokes. This does not entail
the assertive component, which says that John believes one of the individuals to smoke
or that he believes that no one smokes. For instance, if John believes that Ann does not
smoke, the presupposition would be satisÞed, but nothing follows about the truth of
the assertion. That is, for (93a) the meaning in (94) would be non-trivial and therefore
the sentence should be acceptable. Parallel considerations apply to (93b).

(94) Existential projection in[[ (93a)]] with standard excluded middle
= ! w : ! w"[Bw

x ([[Ans]] ([[S]] )(w ")) # Bw
x (Â[[ Ans]] ([[S]] )(w "))] .

! w"[Bw
x ([[Ans]] ([[S]] )(w "))]

The essence of the problem is that the semantics in(84) delivers an excluded mid-
dle presupposition with mutually exclusive propositions but not with non-mutually
exclusive ones as in the case of the potential answers to awh-interrogative. To remedy
this and preserve the insight from polar interrogatives, I adjust the lexical entry for
believeto (95) below. The excluded middle presupposition is strengthened so that it
holds both for the subjectÕs relation to the extension inw" of the embedded clausep as
well as for her relations to the extensions inw" of the alternatives top, Alt. I assume
that p is always a member ofAlt. In other words, (95) requires that the subject be
opinionated not only about the truth of the embedded clause itself but also about the
truth of its alternatives. This seems reasonable. Russell (2006) suggests exactly this
in order to deal with scalar implicatures embedded underbelieve.

(95) [[believe]] = ! p$s,st%.! xe.! ws.! w" : &q ' Alt [Bw
x (q(w")) # Bw

x (Âq(w"))] .
Bw

x ( p(w"))

Assuming that the alternatives relevant for the excluded middle presupposition in the
case of(86a)and(86b) are the possible answers to the interrogative, (95) does not
affect the result from above.30

30 For declarative clauses embedded underbelievethe set of alternatives will have to include just the
denotation of that clause. This derives the familiar neg-raising effect.
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derives trivial meanings for them regardless of Exh (see also Theiler et al.201828).
The intuition that interrogative embedding under neg-raising PTPs yields trivial truth
conditions goes back to Zuber (1982).

(86) a. *John believes whether Mary smokes.
b. *John doesnÕt believe whether Mary smokes.

Assume the LFs for (86a) and (86b) are as in (87a) and (87b), respectively. As just
stated, Exh will be irrelevant for the account and is thus left out.

(87) a. [S!
1

John believes [ Ans [S whether Mary smokes ]]]]
b. [S!

2
not [ John believes [ Ans [S whether Mary smokes ]]]]]

Consider Þrst (87a). Its literal meaning is as in (88a).

(88) a. Literal interpretation of(86a)
[[S!

1]] = ! w." w! : Bw
x ([[Ans]] ([[S]] )(w !)) # Bw
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is some answer that John believes, which is non-trivial.

Now, (88b) and (88c) are Strawson-equivalent, so that the projection reading should
be selected by accommodation economy. In order to guarantee this, I must require that
accommodation economy decides in favor of projection instead of local accommoda-
tion, even if this results in triviality. That is, it is a process blind to the potential triviality
of the whole sentence. With that assumption in place,(86a)is indeed predicted to be
degraded.

Given all this it is easy to see why(86b)is also degraded. The projection reading in
(89) is a Strawson-contradiction and therefore Strawson-entails the potential accom-
modation reading. Its presupposition is as before, namely that John believes one of
the answers. This time, however, the assertive component states that John does not
believe any of the answers. Thus, whenever (89) is deÞned, it is false.(86b)is therefore
degraded because it also has Strawson trivial truth conditions.

28 While Theiler et al.Õs (2018) proposal for neg-raising PTPs is very similar to the present suggestions, it is
not clear to me at this point whether it will ultimately be compatible with the overall architecture suggested
here, given their use of an alternative-based semantics. I must leave this for future research.
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