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1 Epistemic modality in assertions and questions

(1)  Hitch might be the culprit.
(2)  Might Hitch be the culprit?

How to make (1) informative in dynamic semantics?
How to make (2) inquisitive? How to formalize its meaning?

2 Formal background

2.1 Epistemic modality

A modal sentence quantifies over possible worlds: ~ Q(B)(y)
B: the modal base, restriction of the quantification.
: the prejacent proposition
Q: a quantifier = the modal force

(3) a. <O(B)(yp) is true in w iff [B]* N[¢] # @ (consistency with B)
b.  O(B)(y) is true in w iff [B]Y C [¢] (entailment from B)

2.2 Dynamic semantics

The meaning of an expression is its Context Change Potential (noted [-]°P).

(4) Update of s; by ¢: s;[p]°P = s, (input context — output context)

Formally a context will be implemented as an information state, viz. a set of possible
worlds (f.t.s.o. simplification). For instance the CCP of a declarative sentence ¢ is:

6)  slel“? =snfe] = {wes[[p]” =1}

2.3 Update Semantics for epistemic modality

Let s be an information state (s C W).

© o sloed = weslsll £ o) = { N1 £

s if s C [¢]

b olBel™ = {w € slslel™ =} = {@ otherwise

Contexts s are assimilited to epistemic modal bases.
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2.4 Questions
Groenendijk and

The denotation of a question w.r.t. w is the meaning of its complete true answer in w.  Stokhof (1984,

The meaning of a question is an equivalence relation on W. 1989)
25w — [[QO]] 1f[[(p]]w:1 C 2w — / w w
@ o par={ R or: [2]” = X! ([l = []")
b [7¢] = {{w,w) e Wx W[ [e]* = [¢]"}
Inquisitiveness of ?¢ in s (Groenendijk, 1999):
(8) 7 is inquisitive w.r.t s iff there exist wy and wq in s s.t. [©]** # [¢]*2.
Le. s is consistent with ¢ and —¢ (as long as ?¢ is a polar question).
3 Issues
An epistemic information state is based upon an epistemic transitive/euclidean' acces-
sibility relation R.. Thus all worlds in s are accessible to each other.
9) VYw,w' €s, wR W
Declaratives with epistemic modality do not add information to the context, as they
leave it unchanged (cf. § 2.3).
Epistemic modal questions cannot be inquisitive:
(10) Let s be the speaker’s epistemic information state;
a. 7Oy is inquisitive w.r.t. s = s is consistent with Go and —Cyp;
b. s is consistent with Gy = there exists wi € s s.t. O is true in wy;
c. <Oy is true in wy = there exists ws s.t. w1 R wo and ¢ is true in ws;
d. s true in we and (9) = Oy is true in every world in s;
e. i.e. —Opis true in no world in s = s is not consistent with -Op = L.
4 Structuring information states
4.1 Information “spaces”
Let S be a set of information states (S C p(W))
(11)  CCP of modal sentences
a.  S[Op]“P = {s € S[s[Op]*P = s} = {s € S[sN[¢] # 2}
b S[OQ]P = {s € §|s[0p]<P = s} = {s € S5 C [¢]}
(12)  General case
S[p]er ={s'|3s € S, s[y]°P = '}
4.2 Consistency and Support
In standard Update Semantics (simplified): Groenendijk et al.
(1996)

(13)  a. s consistent with s iff s[p]°P exists and s[p]°P # &.
b. ¢ is supported by s iff s[p]°P exists and s[p]°P = s.

! Actually it is commonly assumed to be an equivalence relation (being reflexive too).
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With respect to information spaces S:

(14)  a. ¢ is consistent with S iff S[p]°P exists and S[p]°P # .
b. ¢ is supported by S iff S[p]°P exists and S[p]*P = S.
c. @ is minimally supported by S iff S[p]°P exists and there is at least an
s €8 s.t. s € S[p]cP.
d. @ is mazimally consistent with S iff SJp]P exists and for every s € Sp]°P,
s[el*P # 2.
(15) 7O is inquisitive in S iff ¢ is consistent but not mazimally consistent with S.

4.3 Information spaces and common ground

A information space adds structure to the common ground (C'G). Let ¢ be a context set,

ie: c=CG.
(16) SCp(c) and c=US

Each s € S is generated by a different accessibility relation.

4.4 Back to Kratzer (1981)

Ordering sources = sets of propositions to complement the modal base.
An ordering source o induces an order <, among worlds of any modal base.
Let min< ([B]™) be the (sub)set of worlds in [B]* that come closest to [ o.

17) a. [O(B,0) ()] = 1 iff ming, ([B]*) N [¢] # @
b [B(B,0)()]" = 1 iff mine, ([B]") C [¢]

Several ordering sources imply several variants of the modal base, viz. several states.

4.5 Complex possibilities ans states

A possibility = a tuple (w, 0, g) where o is a set of propositions and g is an assignment.
18)  An information state o is now a set of tuples (w, o, g).

19) ol ={w|3odg(w,o,9) € o} (collecting the worlds present in o)
20)  o[Oy]P = {(w,0,9) € o | ming,(oF) N[p] # &}

21)  ofel*® = {(w,0,9) € o [[]"? =1}

Static? relational meaning of a non-modal question:

(22)  [7¢]7 = {{{w,0,9), (v, 9)) € o x 7| [¢]"* = [1c] "9}
Sorts out the worlds w in o.
= ‘Are there any worlds in the context o with respect to which ¢ is true?’

(
(
(
(

Static relational meaning of an epistemic modal question:

(23)  [709]7 = {{(w,0,9), (w', 0, 9)) € 0 x 0| ming,(0})N[p]? # & & ming ,(c}) N
[e]? # 2}
Sorts out the ordering sources o in o.
= ‘Are there any ordering sources in the context o according to which the known
facts are consistent with 7’

?Assume that the intension of o w.r.t. a context o is [a]” = o[a]°® (i.e. the output of the CCP).



SALT 19 April 3, 2009

For a simpler formulation, with S:

(24)  [70¢])° = {(s,8") € Sx S[sn[y] # @ & ' N[¢] # 2}
= ‘Are there any information states in the context S that are consistent with
@7’

5 Conclusion

Epistemics require the context to be structured as a set of information states. This can
be achieved by supplying a traditional common ground with several sets of propositions
handled as ordering sources.

As a consequence, questions with epistemics can be formalized, and they turn out to
be questions about how is the context (and not merely about how is the world).

References

Dekker, P. (2009). A notion of epistemic might with explanatory value. In Journées Sémantique
et Modélisation (JSM 2009), Paris. Université Paris Diderot-Paris 7.

von Fintel, K. and Gillies, A. S. (2007). An opinionated guide to epistemic modality. In Gendler,
T. S. and Hawthorne, J., editors, Ozford Studies in Epistemology 2, pages 32-62. Oxford
University Press, New York.

von Fintel, K. and Gillies, A. S. (2008). Might made right. Ms. MIT and University of Michigan,
to appear in a volume on epistemic modality, edited by A. Egan and B. Weatherson, Oxford
University Press.

Groenendijk, J. (1999). The logic of interrogation: Classical version. In Matthews, T. and
Strolovitch, D., editors, Proceedings of Semantics and Linguistic Theory (SALT) IX, pages
109-126, Ithaca. Cornell University Press.

Groenendijk, J. and Stokhof, M. (1984). Studies on the Semantics of Questions and the Prag-
matics of Answers. Doctoral dissertation, University of Amsterdam.

Groenendijk, J. and Stokhof, M. (1989). Type-shifting rules and the semantics of interrogatives.
In Partee, B. and Turner, R., editors, Properties, Types and Meanings. Vol. 2: Semantic
Issues, pages 21-68. Kluwer Academic Publisher, Dordrecht.

Groenendijk, J., Stokhof, M., and Veltman, F. (1996). Coreference and modality. In Lappin, S.,
editor, Handbook of Contemporary Semantic Theory, pages 179-216. Blackwell, Oxford.

Gunlogson, C. (2001). True to Form: Rising and Falling Declaratives as Questions in English.
PhD thesis, University of California Santa Cruz.

Heim, I. (1992). Presuppositions projection and the semantics of attitude verbs. Journal of
Semantics, 9(3):183-221.

Kratzer, A. (1981). The notional category of modality. In Eikmeyer, H.-J. and Rieser, H., editors,
Words, Worlds, and Contexts. New Approaches to Word Semantics, pages 38—74. Walter de
Gruyter & Co., Berlin.

Kratzer, A. (1991). Modality. In von Stechow, A. and Wunderlich, D., editors, Seman-
tik/Semantics. An International Handbook of Contemporary Research, pages 639-650. Walter
de Gruyter, Berlin-New York.

Stalnaker, R. C. (1978). Assertion. In Cole, P., editor, Pragmatics, volume 9 of Syntax and
Semantics, pages 315-332. Academic Press, New York.

Stephenson, T. (2007). Judge dependence, epistemic modals, and predicates of personal taste.
Linguistics € Philosophy, 30(4):487-525.

laurent.roussarie@univ-paris8.fr www.univ-paris8.fr/sdl/7-Laurent-Roussarie-



