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The semantics and the pragmatics of epistemic modality

THE SEMANTICS AND PRAGMATICS OF EPISTEMIC MUST: 
A CONSERVATIVE APPROACH

Abstract

This paper defends a conservative analysis of non-deontic uses of the English necessity operator must: must is universal quantifier over possible worlds whose domain is provided on pragmatic grounds. For epistemic uses it is argued that must quantifies over those possible worlds that are consistent with speaker’s beliefs; in the rest of non-deontic uses, must functions as a logical necessity. Such a domain restriction can be reconstructed as stemming from a violation of the third Manner Maxim: ‘Don’t be prolix’. This rationale is grounded on a often overlooked consequence of Stalnaker’s theory of assertion: asserting p is truth-conditionally equivalent to asserting N(p) where N is a necessity quantifying over possible worlds of the conversational background set. This equivalence allows an explanation of two puzzling facts about must: (a) the commitment associated with the assertion that p is stronger than one associated with the epistemic must(p); (b) the evidential overtones associated with non-deontic must. Finally, it is shown that the present account is not threatened by data about disagreement.
1. Introduction

Take a simple pair of examples like (1-2):

(1) John is at the swimming pool.

(2) John must be at the swimming pool.
As a first approximation, we can say that by asserting (1) or (2) the speaker (S, henceforth) implies / conveys the information that, as far as she is concerned, John’s not being at the swimming pool is impossible. The following examples are unacceptable because a statement that John might be elsewhere than at the swimming pool sounds like a denial of either of the contents asserted in (1-2).

(3) ? John is at the swimming pool, and he might be at home.

(4) ? John must be at the swimming pool, and he might be at home.

Yalcin (2007) provides a compelling reason for believing that the incompatibility in examples like (3-4) is a truth-conditional one. Moorean sentences of the kind ‘p, but I don’t know / believe that p’ are unacceptable, roughly, because in uttering p S commits herself to knowing / believing that p. Accordingly, Moorean unacceptability disappears in an environment like the one in (5), where S is explicit about being uncommitted to knowing / believing that p.
(5) Suppose that it is raining and I don’t know / don’t believe that it is raining.

By contrast, the sentences (3-4) remain unacceptable when embedded under suppose. 
(6) ? Suppose that John is at the swimming pool and he might be at home.

(7) ? Suppose that John must be at the swimming pool and he might be at home.

The next approximation is thus that, in both (1) and (2), the content [John is at the swimming pool] is necessary with respect to a certain body of information. However, as stressed by Karttunen (1972), the use of must in (2) weakens S’s commitment with respect to [John is at the swimming pool]. Contrast (8) with (9), where the italics represent prosodic stress:

(8) John is a vegetarian. I mean… he must be a vegetarian.

(9) John must be a vegetarian. Actually, he is a vegetarian.

There is a robust intuition that in (8) the second utterance comes to weaken S’s commitment to the truth of the proposition [John is a vegetarian]. By contrast, in (9) the second utterance reinforces the claim constituted by the first one.

On the classical picture (Lewis 1975; Kratzer 1991), a modal like must is a universal quantifier over possible worlds: must(p) is true iff p belongs to every possible world of the domain of must, i.e. of its modal base.
 The modal base of a modal is determined on contextual grounds; (10), for instance, is ambiguous because it is unclear whether must has a deontic or an epistemic modal base.

(10) Mary must know English.

According to the first, deontic reading, (10) is true at the world of utterance wa iff [Mary knows English] belongs to every possible world consistent with the moral or legal norms in force during the conversation.
 According to the second reading, (10) is true at the world of utterance wa iff [Mary knows English] belongs to every possible world consistent with some information set at wa. 

With respect to the second, epistemic reading the most intuitive step is to take the domain of must as determined by either S’s knowledge (K) or by S’s beliefs (B): 

(K)
must(p) is true at the world of utterance wa, iff for every w such that w is consistent with S’s body of knowledge, p is true at w
(B)
must(p) is true at the world of utterance wa, iff for every w such that w is consistent with the set of S’s beliefs, p is true at w
There is an obvious difference between (K) and (B). Trivially, the actual world is consistent with everything that S knows in the actual world. By contrast, the actual world is not necessarily consistent with everything that S believes in the actual world. Therefore, according to (K) must(p) entails p, while according to (B) it does not. In other words, (K) predicts that in asserting must(p) S commits herself to the truth of p in the actual world, whereas (B) predicts that the assertion of must(p) merely commits S to the truth of p in every world consistent with her beliefs. I take it to be indisputable that asserting that p commits S to the truth of p in the actual world. Insofar we are after an account that seeks to predict that (1) is not equivalent to (2) — that is, that asserting must(p) is not asserting p —, (K) is discarded from the outset.
Let us assume that (B) is correct. So the content of (2) is something like (11).

(11) [John is at the swimming pool] is necessary with respect to S’s body of beliefs

Now, if (1) is stronger than (2), should we conclude that the content of (1) is also something like (12), where the necessity at hand is stronger than that expressed by epistemic must? 

(12) [John is at the swimming pool] is necessary.

I think we should answer ‘yes’. Actually, the aim of this paper is partly to persuade you that we have to. To this end, I will use the very familiar picture of assertion according to which an assertion that p is an attempt to enrich with p the set of presuppositions P that are in force within the context of conversation 
 ADDIN EN.CITE 
(Stalnaker 1978, 2002)
. In Section 2, I will claim that Stalnaker’s picture of assertion entails that asserting p is equivalent to asserting N(p), where the domain of the necessity operator N is the set of all possible worlds w, such that w ( P. 

Equipped with this interpretation of Stalnaker’s account I will defend a very simple-minded threefold claim: 

must 

(a) is a universal quantifier on possible worlds; 

(b) whose modal base is selected on pragmatic grounds; 

(c) and whose modal base is determined by S’s beliefs in cases like (2). 

Each of (a, b, c) raises distinct challenges.
The problem with point (a) is that analysing the epistemic must merely as a universal quantifier fails to capture its evidential function. As is well acknowledged, epistemic must signals that the content under its scope has been acquired through some inferential process, and not directly perceived. Imagine that S and A are sitting inside S’s house. The doorbell rings. S says:

(13) Must be the postman.

In such circumstances, (13) is perfectly acceptable. Now, imagine that as the doorbell rings, S bends over the windowsill to see who is standing at the entrance door. Here, her uttering (13) would be pragmatically unacceptable (although there are exceptions — more on this below). 


As to step (b), it is not sufficient to posit that a certain base for must has been pragmatically selected. One owes an explanation why precisely this modal base has been selected — which is, basically, Bach’s (forthcoming) complaint about theories that include a step like (b). 

The discussion of Stalnaker’s theory of assertion offered in the following section will allow me to provide — in Section 3 — a Gricean rational reconstruction which predicts the fact that, in most, but not all cases, the modal base of non-deontic must is determined by S’s beliefs. In this way, I will argue, we can explain the intuition that (1) is stronger than (2).
 This analysis also provides the explanation for the evidential function of must — this will be the topic of Section 4. From the outset, I would like to emphasise that I do not attempt to explain the process that determines how the modal base is selected. I believe that the picture I will put forth is compatible with any of the theories of contextual contributions to what is said that are currently on the market.

Finally, point (c) has been recently challenged by two families of (seeming) paradoxes concerning eavesdroppers and disagreement. The existence of these challenging cases has led several authors to advocate a relativist semantics. They claim that utterances containing epistemic modals are not only truth-evaluated with respect to the world (and possibly, to the time) of the context of utterance, but also with respect to a judge / an information state 
 ADDIN EN.CITE 
(Egan et al. 2005; Egan 2007; Yalcin 2007; Stephenson 2008)
 or, alternatively, with respect to a context of utterance and a context of assessment which does not necessarily coincide with the context of utterance (MacFarlane forthcoming). My aim here is not to address such approaches here (for cogent criticisms, see von Fintel and Gillies 2007b). Furthermore, the eavesdroppers scenarios do not provide any evidence for relativism when it comes to must (cf. Hawthorne 2007). What I will do in Section 5 of this paper, however, is to briefly show that a simple-minded account of must, consisting of (a, b, c), is not threatened by disagreement cases. (For a critical discussion of the eavesdroppers and disagreement scenarios in relation to epistemic possibility, see von Fintel and Gillies (2007b).)


One final caveat. In what follows I focus exclusively on must, and take no position with respect to possibility operators like might and it is possible that. It is worth noting, however, that the account of must I will defend below is totally consistent with analyses of might defended by Papafragou (2006), Hawthorne (2007) and von Fintel and Gillies (forthcoming), especially because these authors leave room for a non-epistemic, objective reading of might.
 
2. Necessity and assertion

According to Stalnaker (1978) the conversational background (henceforth, C) can be defined as the set of possible worlds consistent with the set P of everything that is presupposed at the utterance time. A crude definition of presupposition — though sufficient for my purposes here — reads as follows. A proposition q is presupposed iff it is mutually accepted as true by S and the addressee (A): that is iff S and A accept q as true, and S and A know that S and A know, … that S and A accept q as true. A sentence (type) s is said to presuppose q iff the conventional meaning of s is such that its felicitous use requires q to be mutually accepted by S and A (cf. also Soames 1982). The second, crucial, component of Stalnaker’s theory is to define the assertion of p as an attempt to reduce C so as to include p within the presupposition set P. That is, as a result of the assertion, C should contain only those possible worlds to which p belongs. If an assertion that p is interpreted literally, the conversational background C against which it is interpreted should include every presupposition conventionally associated with the sentence s that expresses p; if any such presupposition is not already mutually accepted prior to the utterance time, its accommodation will make interpretation possible 
 ADDIN EN.CITE 
(von Fintel 2000; Stalnaker 2002)
. 

Take the utterance u of a sentence s, such that u expresses the proposition p. Assume that all the presuppositions associated with u are mutually accepted (possibly through accommodation), but p still does not belong to the presupposition set. At that stage, there are two ways to make the central claim of this section: asserting that p is equivalent to asserting that NCp — where the modal prefix NC symbolises the fact C is the modal base of the necessity operator N. 

First, let us try the static, traditional way. In asserting a proposition with respect to a conversational background C, speakers make no commitments as to the truth of these propositions in possible worlds which are inconsistent with what is mutually assumed to be true at the utterance time. So much I take to be beyond controversy. Another way to put Stalnaker’s definition of assertion is to say that in asserting that p speakers present p as being on the same footing as every proposition of P — true. That is, in asserting that p they commit themselves to the truth of p with respect to P. Since every presupposition (i.e., every member of P) is taken to be true in every world of C, attempting to add p to P is just committing oneself to the fact that p is true in every world of C. Therefore, asserting that p is just asserting that p is necessarily true with respect to C. 

The dynamic way to look at things is more complicated. In a dynamic semantics à la Heim (1988), the content of an expression amounts to its context change potential — where the context can still be thought of as the Stalnakerian background C. Take an expression s such that its context potential is to exclude from C all the worlds that are inconsistent with p. Now, place the same expression under the scope of a necessity operator ranging over C: the context change potential of the resulting expression NCp is to exclude from C all the worlds where it is not true that p is true in every world of C. The resulting state of C’ thus contains only those worlds where [p is true in every world of C] is true. In other words, C’ will contain only possible worlds where p is true. 

So, at a first glance, it looks like we get the same result as on a static version — asserting that p is equivalent to asserting NCp. Yet, this is not so, at least, not according to the (misleading) way I just outlined the dynamic approach to assertion. Take an initial state of C where there is a w ( C, such that (p ( w. At this stage, NCp is false in every member of C. But excluding from C every possible world incompatible with NCp would mean that the output context C’ would be an empty one. And, this is not what an update of the presupposition set P with p amounts to.

However, defining assertion directly as an attempt to exclude certain worlds from C is an incorrect shortcut. The context change potential of an expression is an indirect effect of adding its content to the body of presupposed information. (In Heim’s (1988) terms, it is an effect of adding it to the context ‘file’.) In other words, it is the effect of taking one piece of information as being true in the world of conversation. Now, add NCp to what is mutually accepted to be true in the world of conversation. As a result, it will be mutually assumed that, in the world of conversation, it is true that p belongs to every world of C (hence, that NCp is true in every world of C). This time, even if at the initial state C includes a w such that (p ( w, the output context will keep all the worlds where p is true. So, we see again that asserting p is in fact equivalent to asserting NCp.
3. The Gricean reconstruction

As announced in the Introduction, I propose to defend the analysis of must as a universal quantifier over possible worlds. A straightforward consequence of the foregoing discussion is that the domain — the modal base — of must(p) cannot be C, for such an interpretation would yield the truth-conditional equivalence between must(p) and p. (Recall, we have just seen that the truth-conditional content of asserting p is equivalent to NCp.) Such an equivalence constitutes a blatant, and unjustified, violation of Grice’s (1975) third Manner Maxim: ‘Avoid prolixity’. In fact, we are faced here with a textbook situation for a classical Gricean rational reconstruction — a truth-conditional equivalence that is unacceptable for conversational reasons.


It follows that in examples like (2) epistemic must cannot be assigned C as a modal base, i.e. must cannot be defined as what is necessary with respect to the presupposition set. Consequently, another domain of quantification has to be found. Since we remain in the realm of epistemic modality, an obvious candidate is the set of worlds that are consistent with S’s beliefs. That is, [John is at the swimming pool] is true iff in every possible world consistent with what S believes to be true, it is true that John is at the swimming pool.

This claim requires a twofold justification. Firstly, why should such a restriction take place? The reason was just given; because must cannot be taken to range over C without violating the Manner Maxim. It is worth emphasising here that the only thing I am committed to is a rational reconstruction. In particular, I do not claim that speakers start by assigning C as a domain to must, to end up with a different modal base. Nor am I committed to the claim that there is a default domain associated with must. In short, my claim remains agnostic as to its implementation.

Secondly, what kind of evidence can show that the restriction is precisely the one I am positing, viz. that the modal base is the set of worlds consistent with S’s beliefs? If the modal base of must cannot be C, then there are two possibilities: either the domain is larger than C or it is narrower than C. Accordingly, must(p) can be weaker or stronger than p — equivalently, stronger or weaker than NCp. In what follows, we will see that, in fact, both cases occur, depending on the context.
Take an example like (2). As we have seen in Section 1, the modal base of must cannot be defined with respect to a set of propositions known in the actual world. To repeat, under such a conception, the actual world will always belong to the modal base of must; consequently, asserting that must(p) would commit S to the truth of p in the actual world. For the same reason, the modal base of must in cases like (2) cannot express a stronger modality, like an alethic or a logical necessity. So, the modal base should be narrower than C. C is the set of possible worlds defined with respect to beliefs held in common by S and A. Let BS be the set of possible worlds that contain all the propositions that S believes to be true. Clearly, S believes more propositions than S and A mutually believe/know to be true in the context of conversation (cf. Egan 2007). (There can be cases where S and A mutually accept a proposition that one of them believes/knows to be false. It is harmless to neglect such complications here.) Consequently, BS ( C. We have just seen that asserting that p is truth-conditionally equivalent to asserting that p is true in every world of C. That is, for (1) to be true, [John is a vegetarian] must belong to every world of C. If the domain of must in (2) is BS, then for (2) to be true, [John is a vegetarian] must belong to every world of BS. It follows that the set of possible worlds the proposition [John is a vegetarian] must belong to for (2) to be true is a strict subset of the set of possible worlds it must belong to for (1) to be true. Hence this analysis correctly predicts that the use of must weakens the assertion with respect to its non-modalised counterpart.

However, not all uses of must have this effect. Von Fintel and Gillies (2007a) invoke cases of the following kind in order to argue that must is not a weak modal. Ann has lost a marble, but she knows that it is either in the red bag or in the green box. She says:

(14) If the marble is not in the red bag, it is in the green box.

[Looks in the red bag] It is not in the red bag.

So, it must be in the green box.

In (14), Ann’s conclusion is certainly not weaker than the non-modalised version ‘It is in the green box’. As above, we can assume that the use of must would constitute a violation of the Manner Maxim if its domain were C. However, this time restricting the modal base to BS, viz. to the set of worlds that are compatible with S’s beliefs, would be underinformative; it would yield a blatant violation of Grice’s first Quantity Maxim. The conclusion of (14) is true in virtue of the logical validity of Modus Ponens. That is to say, its truth does not depend on the truth of anyone’s beliefs nor on anyone’s knowledge. As a matter of fact, it depends on the truth of the premises only. Consequently, the only reasonable interpretation, in Gricean terms, amounts to assigning must a wider domain; interpreting must as a logical necessity would perfectly well do the job — given the truth of the premises, the conclusion of (14) is true in every possible world compatible with the logical laws in force in the actual world. 

Note that claiming that must in (14) is interpreted as an expression of logical necessity does not predict that we should have a intuitive feeling that the speaker commitment associated with the conclusion ‘It must be in the green bag’ is stronger than that associated with the non-modalised conclusion ‘It is in the green bag’. In (14) S commits herself to the truth of ‘the marble is in the green box’ in virtue of logical laws and the truth of the premises. In other words, she commits herself to the truth of the conditional proposition ‘If Modus Ponens is valid and the premises are true, then the marble is in the green box’. Since the premises have been asserted just prior to the conclusion, S is committed to their truth in the actual world. Therefore, being committed to the conclusion of (14) is equivalent to — but not stronger than — being committed to the truth of the same inference with the non-modalised conclusion ‘The marble is in the in the green box’. What the use of must does is to emphasise the dependence of the truth of the conclusion on the logical laws — it is presented as a logical necessity.
Let me adduce some evidence in favour of this analysis of (14). Papafragou (2006) argues that epistemic modals whose base is determined by S’s beliefs at a certain time do not embed in the antecedent of conditionals because the antecedent of a conditional is not “an environment in which the speaker performs a mental evaluation of a proposition with respect to her belief-set” (p. 1696). Thus (15) and (16) are unacceptable for identical reasons (provided that the antecedent in (15) is not interpreted echoically — cf. ftn.1 —, and that I conclude in (16) does not receive a performative interpretation).

(15) ? If John must be a vegetarian, we’ll cook vegetables.

(16) ? If I conclude that John betrayed me, then I’m in trouble. 

By contrast, when the base of must does not depend on anyone’s beliefs/knowledge, as I argued is the case in (14), embedding in the antecedents of conditionals is perfectly acceptable.

(17) If the marble must be in the green box, then it’s not in the red bag.

Likewise, Papafragou suggests that epistemic modals can occur in questions only if their modal base is not determined by S’s beliefs. So, for instance, (18) is acceptable only under an alethic reading of must, under which the question bears on the compatibility of John’s being a vegetarian with propositions that are true in the actual world.
(18) Must John be a vegetarian?
It is not entirely clear to me where the infelicity of questioning the compatibility of a proposition with the S’s belief-set comes from. However things may be, questioning the conclusion of an inference is unambiguously felicitous:

(19) A: If the marble is not in the red bag, it is in the green box.

B: [Looks in the red bag] It is not in the red bag.

B: Must the marble be in the green box, then?


Let us take stock. I argued above that must is a universal quantifier whose domain is selected on contextual grounds. The claim, developed in Section 2, that asserting p is truth-conditionally equivalent to asserting NCp provides a perfect starting point for a Gricean reconstruction. The prediction is that the domain of must has to be either larger or narrower than C. I illustrated both cases; in the first case the base of must is BS, the set of possible worlds compatible with S’s beliefs, in the second, the modal base is the set of logically accessible possible worlds. For each case, an explanation has been provided on why the postulated domain selection takes place.

4. Evidential overtones

In this section we will see that the simple-minded analysis defended so far neatly explains the evidential overtones associated with epistemic must. 

The Gricean picture of communication makes the assumption that in ordinary conversation speakers assume each other to be sincere. That is, the following is part of what S and A mutually accept to be true:

P1
S does not say things she knows / believes to be false.
The principle according to which ‘Seeing is knowing’ is also a very natural one. So, unless S is known to experience visual problems, or the context of conversation is such that visual hallucinations or illusions are frequent, P2 can also be taken as presupposed:

P2
If S believes that she sees that p, then S knows that p.

Take again the scenario sketched in the introduction. The doorbell rings. S bends over the windowsill, looks at the entrance door, and says:

(13)
Must be the postman.

[repeated]

Note that if P2 is not presupposed, e.g. because S is myopic or because the fog makes it difficult to discern who is at the entrance door, (13) remains pragmatically acceptable. According to the present analysis, this is so because it is pragmatically acceptable, in such circumstances, for S to claim that [It is the postman] is necessarily true with respect to BS only, viz. with respect to what she takes to be true, and not with respect to the common ground C. However, if P1 and P2 are presupposed to be true, such a weak claim would constitute an unjustified violation of Grice’s (1975) first Quantity Maxim. If S’s sincerity is presupposed, and if it is mutually manifest that S acquires visually the information that the postman is at the door, it follows that this information becomes part of mutual knowledge. In other words, there is no conversational justification for S to leave open the possibility for the common ground to contain at least one possible world where it is not the postman who is at the door / where it is not the case that the postman is at the door. 

In the previous paragraph I argued that using must to report direct evidence is unacceptable because assigning it BS as modal base would constitute a violation of Quantity. However, in the previous section, the rationale was the following. Since assigning C as modal base for must violates the Manner Maxim, the modal base will be either larger or narrower than C. With reports of direct evidence, it cannot be narrower — i.e. it cannot be BS. But it can by asked why must cannot be read as a logical necessity, as in (14). My answer is that in examples like (13), this would make the assertion grounded in a way too strong with respect to what one expects from a cooperative speaker. Acquiring a piece information through our senses, as reliable as these can be, does not turn this piece of information into a logical necessity.
5. Disagreement about must
So far, the following division of labour between semantics and pragmatics has been defended: semantically, must is a universal quantifier over possible worlds; the exact nature of its domain of quantification is determined on pragmatic grounds. In other words, the ‘epistemicity’ of must in examples like (2) comes from the context. More particularly, I argued that the modal base of epistemic must (as opposed to cases like (13) where it expresses a logical necessity) is determined with respect to S’s beliefs. In this section I would like to briefly show that my analysis of must is not threatened by data from disagreement, often levelled against contextualist theories of epistemic modality 


(cf. Hawthorne 2004: 24, ftn. 68; Egan et al. 2005; Egan 2007; Stephenson 2008; MacFarlane forthcoming) ADDIN EN.CITE .
 Consider an exchange like the following:
(20) S:
John must be a vegetarian.

A:
No, you’re wrong, he’s not. I saw him having pork yesterday.

According to what I claimed above, S’s utterance in (20) is true iff it is necessary with respect to S’s beliefs that John is a vegetarian. So, what does A disagree with by uttering (20)? Even if John actually is not a vegetarian, provided S did not know that at the time of uttering (20), her utterance might very well be true. Or so the objection goes.


In Section 2, I have argued that asserting that p is equivalent to asserting that p is true in every world of C. Now, the set BS of worlds consistent with S’s beliefs is strictly included in C; for sure, S believes more than is mutually presupposed by S and A. It follows that if, as A is asserting in (20), [John is a vegetarian] does not belong to any world of C, the same holds for every world of BS. Therefore, by uttering (20) A is, indeed, disagreeing with S. 

It should be pointed out, moreover, that the scope of the disagreement is far from being obvious in (20) (for a related and compelling discussion of this point, see von Fintel and Gillies 2007b). Consider (21) as an alternative to (20):

(21) S:
John must be a vegetarian.

A:
No, you’re wrong. # It is not the case that John must be a vegetarian. I saw him having pork yesterday.

The pragmatic oddity of A’s answer in (21) strongly suggests that what he is disagreeing with in (20) is not the content of S’s utterance — must(John is vegetarian) — but rather the doxastic state of S’s that grounds her utterance. In simpler terms, what A means by his answer in (20) is ‘You’re mistaken to have the beliefs that make the truth of [John is a vegetarian] necessary’; not ‘You’re mistaken to think that, given your beliefs, [John is a vegetarian] is necessary’. In fact, this intuition fits in with the analysis just put forward. The falsity of S’s utterance is not entailed by the state of C at the time of A’s answer; rather, S’s utterance becomes false as the result of updating C with the content of the second clause of A’s answer.
5. Conclusion

English epistemic must can be safely analysed as a universal quantifier over possible worlds. Its domain is provided from the context, and the pragmatic grounds on which this happens suffice to explain its discursive behaviour. 
This is not to say, however, that no other approach would be unable to achieve the same results. Yet, given that we have a handy semantics for modals, and an equally adequate picture of assertion, it is wise to opt for an analysis that does not require a new theoretical framework. Sure, I did not take a stance on how modal domains should be thought of exactly; one might conceive of them as free, and silent variables, à la Stanley (2000); they could be taken as contextual modulations of the meaning of must, possible, and might; they could be presuppositions associated with the modal (Geurts 1999), and the list is by no means exhaustive. Whatever solution is preferable, the division of labour between the semantics and the pragmatics advocated above proves crucial in order to come to grips with epistemic must.
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� (3-4), and (6-7) below, are acceptable under an echoic reading, under which S does not commit herself to truth of the first conjunct, but rather echoes someone else’s utterance or thought � ADDIN EN.CITE <EndNote><Cite><Author>Sperber</Author><Year>1981</Year><Prefix>cf. </Prefix><record><database name="Mikhail-Converted.enl" path="/Users/mikhail/Documents/Mikhail-Converted.enl">Mikhail-Converted.enl</database><source-app name="EndNote" version="8.0">EndNote</source-app><rec-number>485</rec-number><ref-type name="Book Section">5</ref-type><contributors><authors><author><style face="normal" font="default" size="100%">Sperber, Dan</style></author><author><style face="normal" font="default" size="100%">Wilson, Deirdre</style></author></authors><secondary-authors><author><style face="normal" font="default" size="100%">Cole, Peter</style></author></secondary-authors></contributors><titles><title><style face="normal" font="default" size="100%">Irony and the use-mention distinction</style></title><secondary-title><style face="normal" font="default" size="100%">Radical Pragmatics</style></secondary-title></titles><pages><style face="normal" font="default" size="100%">295-318</style></pages><dates><year><style face="normal" font="default" size="100%">1981</style></year></dates><pub-location><style face="normal" font="default" size="100%">New York</style></pub-location><publisher><style face="normal" font="default" size="100%">Academic Press</style></publisher><urls></urls></record></Cite></EndNote>�(cf. Sperber and Wilson 1981)�.


� Throughout I will follow the standard conception of possible worlds as sets of propositions. Since nothing important hangs on that, I will also assume that these sets are maximally consistent: i.e., for every possible world w, if p ( w, then (p ( w.


� On Kratzer’s account, worlds belonging to the modal base are ordered with respect to a source. I will not discuss ordering sources in this paper. 


� Assuming, again for ease of exposition, that circumstances of evaluation reduce to possible worlds. In particular, I abstract away from details related to the time of truth-evaluation; it should be kept in mind, however, that time matters can prove crucial when discussing epistemic modality � ADDIN EN.CITE <EndNote><Cite><Author>von Fintel</Author><Year>2007</Year><RecNum>1001</RecNum><Prefix>cf. </Prefix><record><rec-number>1001</rec-number><foreign-keys><key app="EN" db-id="f0wdezzz12tzxxess5zvvaao0aeesefp5s90">1001</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>von Fintel, Kai</author><author>Gillies, Anthony S.</author></authors></contributors><titles><title>CIA leaks</title><secondary-title>Philosophical Review</secondary-title></titles><periodical><full-title>Philosophical Review</full-title></periodical><pages>77-98</pages><volume>117</volume><dates><year>2007</year></dates><accession-num>P057</accession-num><urls></urls></record></Cite></EndNote>�(cf. von Fintel and Gillies 2007b)�.


� For an application of this feature of Stalnaker’s theory of assertion to will, see Kissine � ADDIN EN.CITE <EndNote><Cite ExcludeAuth="1"><Author>Kissine</Author><Year>2008</Year><RecNum>755</RecNum><IDText>2008</IDText><record><rec-number>755</rec-number><foreign-keys><key app="EN" db-id="f0wdezzz12tzxxess5zvvaao0aeesefp5s90">755</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Kissine, Mikhail</author></authors></contributors><titles><title><style face="normal" font="default" size="100%">Why </style><style face="italic" font="default" size="100%">will</style><style face="normal" font="default" size="100%"> is not a modal</style></title><secondary-title>Natural Language Semantics</secondary-title></titles><periodical><full-title>Natural Language Semantics</full-title></periodical><pages>129-155</pages><volume>16</volume><dates><year>2008</year></dates><urls></urls></record></Cite></EndNote>�(2008)�.


� This being said, as such my position does not rule out the (quite unpalatable) possibility that the dual of must, or of some of its uses, has no linguistic realisation in English.


� I would like to emphasise that even if this sort of picture were correct, it would not undermine the claims to be developed in the next section. Crucial to my account is the premise that, due to conversational factors, the modal base of must cannot be C. And, according to the (alleged) dynamic analysis just sketched, no natural language expression of necessity — such as must — should be assigned C as a modal base. Provided that the initial state C contains at least one world where (p is true — that is, if p is not a presupposition, such a reading would make the expression must(p) equivalent to, for instance, p and (p (which also yields an empty output context).


� Although (19) does convey B’s, perhaps surprising, unfamiliarity with Modus Ponens.





