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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.

)
Hans weif8 / glaubt, dass Maria raucht.
Hans knows / believes that Maria smokes

(10)
Hans weifs / *glaubt, ob Maria raucht.
Hans knows / believes whether Maria smokes
(11)

Hans hat ermittelt | entdeckt | herausgefunden | vergessen | erfahren |
Hans has deduced / discovered / figured out / forgot  /learned /
sich erinnert, {dass / ob} Maria raucht.
remembered that /whether Maria smokes

12
Han(s ha)t behauptet | erklirt [ vermutet [/ gefolgert | abgeleitet, {dass /
Hans has alleged  / asserted / conjectured / found  /inferred that /
*ob}  Maria raucht.
whether Maria smokes

2. The plot

There is an answer operator that turns a set of propositions (a question denotation) into a
proposition.
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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 ¢
the presuppositions of ¢ 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.

(1) The new semantics for embedding coupled with a theory of exhaustification derives the
context dependence of interrogative embedding under PTPs like be certain.

(i1) The factivity of PTPs like know prevents exhaustification from blocking interrogative
embedding.

(ii1) 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 [ ? t, smokes ]]]]
(32)

a. [?] = Aps-Aws.Agsr.p =q
b. [wholl = A fie (s, (st.0))) - AWs.Apgs.Tx[x isapersonin wA f(x)(w)(p)=1]

(33)

[S1® = Aw.Ap.3x[x is a personin w A p = Aw’.x smokes in w']

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)
[Ans]
= f : D, st,1)) — {g : g is afunction from W to Dy}
Forevery Q € D sty and w € W, f(Q)(w) =
N{p: Qw)(p) = pw) =1}if {p: Q(w)(p) = p(w) =1} # T,
rwp: O(w)(p) = p(w) = 1} = & otherwise.
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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)
[know]l = Aps sy Axe Aws W' : p(wH(W) =1Aw =w.
Yw”[w” € Doxy .y — p(w')(w”) = 1]

(36) ) :
[S"1¢ = 2w. 3w’ : [Ans](ISI$)(w)(w) = 1 A w' = w.
BY ([AnsT(IS14)(w"))

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)
a. Existential projection in [S"]®
= 2w : W' [[Ans]([SI®)(wH(w) =1 Aw' = w].
Jw’. B} ([Ans] ([S1#) (w"))
= )\.w.aw/.B‘l;)([[Ans]]([[S]]g)(w/))
b. Local accommodation in [S" 8
= w. W [[Ans]([SIO (W) (w) =1 Aw =w A
BY ([Ans] ([S]#)(w))]
= Aw.BY ([Ans] ([ST¥)(w))

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

(3%)
Accommodation econonty
If ¢ is ambiguous between an existential projection reading R; and a local
accommodation reading R», choose R; only if R; strictly Strawson-entails
Ry, otherwise choose R;.
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Step 2:
The actual LF:
(39)
a. John knows who smokes.
b. [¢7 Exh [g7 John knows [¢ Ans [s who 2[ ? t; smokes ]]]]]

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

(40)
[S718 = Aw. 3w’ : [Ans]([ST)(wH(w)=1Arw =w.
BY ([Ans] ([ST#)(w"))
— [S"]#
Local accommodation in [S"]8

= Jaw.BY (TAns] ([ST#) (w))

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)
[know]“
= {Ap(s.st) Axedwg. Tt p(w*)(w) =1 AW =w.BY (p(w)|w* € W}

(42)
[S"14 = {Aw. 3w’ : [Ans]([SI$)(wH) (W) =1Aw =w .
BY ([Ans[I([S1#)(w™*)) | w* € W}

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)
{! w.Ann smokesinw, ! w.Beth smokesinw, ...,! w.Ann+Beth+Clara smoke
in W, ! w.no one smokes in W}

The alternative to [S>’]¢ for a w* where the answer to Who smokes? is [Aw.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)
a. Alternative inw”
lw.#w®: Ann smokes iv®& w®= w . BY(! w¥*Ann smokes inv%§
b. Existential projection in the alternative in”
= I'w: Ann smokes inw . BY(! w¥*Ann smokes inv®§
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Parallel considerations apply to other choices of w™.

(45)
[S*§a't = {!w: Ann smokes iw . BY(! w®Ann smokes inv9,
I'w : Beth smokes i . BY(! w®Beth smokes in9, .. .,
I'w : A+B+C smoke inw . BY (! wEA+B+C smoke inw9,
I'w : no one smokes iw . BY (no one smokes w9}

Exh takes a proposition p—the prejacent " or 8" —asserts it, and states that all alternative
propositions which are not Strawson-entailed by p are false.

(46)
[Exhar]l = 'w.p(w) = 1"#q$ Alt[p! sq % q(w) = (]

Following von Fintel (1999), when checking whether a proposition p Strawson- entails a
proposition g the presuppositions of ¢ must be assumed to be true.

Each alternative in has a factive presupposition.

Thus when one checks whether [S’’]¢ Strawson-entails an alternative, its factive
presupposition must be assumed to be true. Consider the first alternative. Whenever its
presupposition is true, the prejacent with the meaning in (47) Strawson-entails it.

(47) If there are people who smoke in wo , John believes in wo of all who do that
they smoke, and if there are no people who smoke in wo, John believes in wo that no
one smokes.

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

(50)
[know]l = Aps sr) Axe Aws 3w p(wH(W) =1Aw =w.
Vw’[w” € Doxy .y — pw)(w”) =1]

(51)
[S]=!w."w': M smokesinw' %w' = w.#w" $ Doxjw.M
smokes inv"
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52
( )a. Existential projection i S;]9
= lw:"w'[M smokes inv' %w' = w]."w'[#w" $ Dox; .M smokes inv"]
= Iw : M smokes inw' %w' = w . #w" $ Doxj .M smokes inw"
b. Local accommodation imsg]w
I'w."w'[M smokes inv' %w' = w % #v" $ Doxj .M smokes inw"]
I'w.M smokes inw % #v" $ Dox; .M smokes inw"

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"" Exh4lt [" not [ John knows [g" Ans [S who 2[ ? t2 smokes ]]]]]]
(35)

[ST79="w.Aaw": [Ans] ([SIOW )W) = 1w = w.
B‘jv(llgnsll ([s19)w))

=[S"]

What are the alternatives to [S’’]#? Let’s consider again a world w”™ where Ann smokes. The
answer in that world to Who smokes? is [Aw.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’’]|¢ has a factive presupposition.

(56)

a. Negative alternative inv
= lw.A#w' : Ann smokes iw' $ w' = w . BY (! w".Ann smokes iw")

b. Existential projection in the negative alternativevin
= lw: #w'[Ann smokes in' $ w' = w] . A#w'.BY (! w".Ann smokes iw")
= Iw : Ann smokes iw . ABY(! w".Ann smokes iw*")

c. Local accommodation in the negative alternative
= | w.A#w'[Ann smokes iw'$ w' = w$ BY (! w".Ann smokes iw")]
= 1 w.AAnn smokes iv %ABY (! w".Ann smokes iw")

(57) "#$%"$&"" ()*+$,%'-+#$!"8S%&H#' (%) $'0%S('$1+#., (%S (UH-$(.$('$
#2+3%

(58) 4%%3$'5"6+'$(%$37

(59) 89::,%89=! /"0%$('$%".$1+#.,(%BH(WB4%%$'5"6+'3%

Certain

(60) John is certain that Mary smokes.
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(61) ??John is certain whether Mary smokes.
(62) John isn’t certain whether Mary smokes.
(63)

a. k!l!! Exhajt [sg not John certaind Ans [s whether Mary smokes ]]]]
b. [sg! Exhayt [sg John certaind Ans [s whether Mary smokes ]]]

(64)
a. [whether] = ! pst.!wg.!gst.0= p" g=w.Ap(w)
b. [S]9="!wW"!p.p=!w.Msmokesiw" p = !w.MdoesnOtsmokew
c. [S19=[Ans]([S]9)

(65) The interpretation of (63)a
[si19 =" V\{I-'A#W!- BY ([Ans] ([S]9)(w))
= I[ Sl]lg
(66) The interpretation of (63)b

[S19 = tw.#w'.BY ([Ans] ([S]9)(w"))

(67)
[be certain]®t = {! pssi.! Xe.! Ws.) W' BY (p(w®)) | w&$ W}

(68)
a. [S{1?" ={!w.ABY (! w'.Mary smokes iw'),
tw.ABY(! w'.Mary doesnOt smokei)}
b. [S]3'" = {!w.BY(! w'.Mary smokes i'),
I'w.BY(! w'.Mary doesnOt smoker)}

Exh now negates the non-weaker alternatives to the prejacents S and S . [S1’’]¢ 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’’]%, 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)
[S319 = 'w.)w .BY ([Ans]([S]9)(w'))" ABY (! w'.Mary smokes imw')"
ABY (! w'.Mary doesnOt smokeir)

(70) Triviality and degradedness
If a sentence S has an I-trivial meaning, S is degraded.
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Believes
(71)
[believe = ! pgston! Xe.! Ws.! W : &' Alt[BY(qw")) # B¥(Agqw"))] .
BY (p(w))
(72)

a. *John believes whether Mary smokes.
b. *John doesnOt believe whether Mary smc

(73)
a. |'5!1 John believes [ Ansdwhether Mary smokes ]]]]
b. [5!2 not [ John believes [ Anss[whether Mary smokes ]]]]]

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

(74) A
[Si] = 'w.w': BY([Ans]([SHw") # BY (ALAns] ([S])(W")) -
B ([Ans] ([ST)W)
(75)

b. Existential projection ifS;]
=tw "W [BY([Ans] ([S])(w")# BY (ALAns] ([S)(w )] -
"w'[BY ([Ans] ([S])(w"))]
c. Local accommodation ilﬁS!l]I
= tw."w'[(BY ([Ans] ([S])(w)) # BY (A[Ans] ([S])(W")))
$ BY([Ans] ([S))(w )]
= tw."w[BY ([Ans] ([S])(w )]

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

10
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it also has Strawson trivial truth conditions.
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