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The interpretation of indefinites in future tense sentences. A novel argument for the modality of will? *

Introduction

This paper is focused on the interpretation of indefinite noun phrases in future tense sentences in English. For descriptive purposes, a distinction is assumed between specific and non-specific interpretations of indefinites, pretty much along the lines of Karttunen"s (1976) inaugural work on discourse referents. 1 More specifically, this paper will address the following question:

(Q)
Is it possible for the indefinite object of an extensional transitive verb to have a non-specific interpretation in a future tense sentence? 2 * I am thankful to Sandro Zucchi for discussion of many aspects of this paper. 1 The distinction can be illustrated by considering sentence (i.a), along with its two possible readings (i.b) and (i.c):

(i) a. Mary didn"t find a misprint.

b. x [misprint(x)  found(Mary, x)] ("Mary found no misprints.") c. x [misprint(x)  found(Mary, x)] ("There is a particular misprint that Mary didn"t find.") The indefinite a misprint has a non-specific interpretation in reading (i.b). The characterizing feature of this interpretation is that there is no particular individual in the semantic representation which the indefinite corresponds to. By contrast, the same indefinite has a specific interpretation in reading (i.c). On this interpretation, there is a particular individual in the semantic representationa certain misprintthat the indefinite corresponds to. The distinction between specific and non-specific (interpretations of) indefinites is not to be intended as implying that the English indefinite determiner a is semantically ambiguous. In particular, the distinction should not be understood in terms of the semantic opposition referential vs. quantificational, as suggested e.g. by Fodor & Sag (1982). 2 The attention in (Q) is restricted to extensional transitive verbs for an obvious reason. Indefinite objects of intensional transitive verbs can naturally obtain non-specific interpretations, both in past and in future tense contexts, as shown in (i) and (ii): (i) Mary looked for a white horse, but she didn"t find one.

("Mary looked for some white horse or other, but she didn"t find any white horse.") (ii) Mary will look for a white horse, but she won"t find one.

("Mary will look for some white horse or other, but she won"t find any white horse.")

It will be shown that, once we provide an answer to (Q), we will be in a position to put a constraint on the semantic analysis of the future. In this connection, the long-standing issue will be reconsidered whether the future auxiliary will should be better analyzed as a tense or as a modal operator, and this will be done from the particular vantage point provided by (Q)"s perspective.

The main empirical data to be accounted for are what I will call Stalnaker's Asymmetry, introduced in section 2, and a future tense version of what I will call Karttunen's Puzzle, presented in section 3. Stalnaker"s Asymmetry has to do with the fact that the inferences in ( 1) and ( 2) below differ in logical status: the inference in ( 1) is valid only under a particular reading of its premise, one in which President Carter"s obligation is in relation to a certain woman; the validity of the inference in (2), however, does not seem to depend on a particular interpretation of the premise in a similar way. 3 (1) a. President Carter has to appoint a woman to the Supreme Court.

b. Therefore, there is a particular woman that the president has to appoint.

(2) a. President Carter will appoint a woman to the Supreme Court.

b. Therefore, there is a particular woman that the president will appoint.

Karttunen"s Puzzle is the twofold observation that the specific interpretation of the indefinite a rich man in (3a) below correlates with an epistemic interpretation of must, while the non-specific interpretation of the same indefinite correlates with a deontic interpretation of the modal. I will suggest that the same observation can be made about (3b), and that the availability of a deontic interpretation of must in this discourse can be used to show the possibility of non-specific indefinite objects in future tense sentences with extensional transitive verbs.

(3) a. Mary wants to marry a rich man. He must be a banker. [Karttunen 1976] b. Mary will marry a rich man. He must be a banker.

The non-specific interpretation of a white horse in (i) and (ii) has the same source: it depends on the intensionality of the verb look for, thus it doesn"t tell us anything about whether the future tense itself has some feature that makes it possible for the indefinite object to be interpreted non-specifically. For one thing, from the non-specific interpretation of a white horse in (ii) one could not correctly infer that the future has an intensional nature.

3 Sentences (1a) and (2a) are from Stalnaker (1981).

In sections 4 and 5 I consider some objections to the claim that the deontic interpretation of must in discourses like (3a,b) requires a non-specific interpretation of the indefinite object. Taking care of these objections will give me the opportunity to clarify the structure of Karttunen"s Puzzle and to show that the non-specific interpretation of the indefinite object is indeed necessary for must to obtain the relevant deontic interpretation.

To account for the data presented in the earlier sections, in section 6 I propose an analysis of will on which its semantic contribution is that of a tense in referential/presuppositional analyses of tense (Heim 1994), namely a temporal variable whose value is presupposed to be a situation in the future of the utterance situation. The analysis is built in a temporal/modal framework with world-histories asymmetrically branching towards the future, as in branching time models (Thomason 1985). A side effect of universal quantification over alternatives, however, is produced by a pragmatic supervaluation-like strategy which hearers rely on in certain contexts to overcome the plurality of possible futures that are eligible candidates for the sentence"s truth-conditional evaluation in those contexts. The idea, in a nutshell, is the following: the conversational participants who are dealing with (3b) are not in a position to single out a unique future history as the one that will actually take place, as a result the statement made by uttering the future tense part of (3b) is required to hold for any of all the accessible futures, i.e. on any accessible history Mary marries a rich man at some future situation; furthermore, this plurality of accessible futures provides the domain for the interpretation of must: in all the accessible histories which are most compatible with the relevant norms, the rich man is a banker. The "antiplurality" strategy referred to above thus introduces a modal feature in the interpretation of future tense sentences, which will enable us to account for the non-specific construal of the indefinite object a rich man in (3b), and for the related deontic interpretation of must in the same example. At the same time, the hypothesis that such modal feature is not part of the semantics of the future auxiliary itself will help explain the asymmetry between will and have to (and other intensional verbs) with respect to the availability of non-specific interpretations of indefinite objects in out-of-the-blue contexts. I will argue that the invoked strategy, far from being an ad hoc hypothesis, has the status of a general pragmatic process which speakers resort to when they have to deal with pluralities of potentially relevant values for a given evaluation parameter.

An advantage of the proposed analysis is that the apparent modal force of will is not treated as an accidental property of this particular tense marker, but is derived from a general assumption about the branching structure of the futures that are eligible for the truth-conditional evaluation. A prediction this analysis makes is that apparent necessity modal interpretations for the future tense should be available cross-linguistically, what seems to have a large empirical support. Arguably, the proposed analysis would fare better than a necessity modal analysis in accounting for some puzzling cases in which will co-occurs with quantifying adverbs of varying quantificational forces (Kissine 2008), as in the naturally occurring examples (4) and ( 5):

(4) Some of us here today will possibly have lost infants and young children from our own families.4 

(5) It will hardly have gone unnoticed that Step 9 has been crammed with do's and don'ts, all worthy of close revision.5 

Stalnaker's Asymmetry

Against an intensional analysis of will as a modal of necessity, it has been contended that the answer to question (Q) (which I repeat below) is negative (see Stalnaker 1981).

(Q) Is it possible for the indefinite object of an extensional transitive verb to have a non-specific interpretation in a future tense sentence?

To appreciate this negative stand, consider the contrast between the inference in (6) and the one in ( 7):

(6) a. John will date a blond woman.

b. Therefore, there is a particular woman that John will date.

[unconditionally valid] (7) a. John wants to date a blond woman.

b. Therefore, there is a particular woman that John wants to date.

[conditionally valid]

On the one hand, it seems that for (6a) to be true there must be a particular woman of whom it is true that John will date her at some point. We may not know who that particular woman is, John himself may not know her identity; furthermore, the woman may even not have been born yet. Still, the truth of (6a) seems to require that there is (in a temporally unrestricted sense) a particular woman that John will date. On the other hand, for (7a) to be true there need not be a particular woman of whom it is true that John wants to date her. Accordingly, if we take the quantificational idiom there is in (6b) and (7b) to express temporally unrestricted quantification (over a domain which includes future individuals, as well as present ones), we feel that the inference in ( 6) is unconditionally valid, whereas the validity of the inference in ( 7) is contingent upon a construal of the premise in which the indefinite a blond woman is interpreted specifically; indeed, only on the specific interpretation is there a particular individual that the indefinite corresponds to. Crucially, the premise (7a) has an alternative reading, one on which John"s will could be fulfilled by his dating anyone of different blond women. On the latter interpretation, there is no particular individual corresponding to the indefinite, and the inference in (7)

does not go through. I will refer to the contrast between the unconditional validity of (6)

and the conditional validity of (7) as Stalnaker's Asymmetry.

One could explain the envisaged ambiguity of (7a) by assuming a standard Hintikka (1962)-style account of want as a universal quantifier over possible worlds: the possible worlds in which everything that John wants in the actual world w 0 is realizedi.e. John"s bouletic alternatives with respect to w 0 . If want expresses universal quantification over bouletic alternatives, the contrast between the two readings of (7a) can be easily explained in terms of a scope interaction between the universal quantifier corresponding to the modal verb and the existential quantifier corresponding to the indefinite NP. On the specific construal, it is the same blond woman that is picked out across different bouletic alternatives, and this is captured by the wide scope construal of the indefinite, given in (7a'). On the non-specific construal, different women can be selected relative to different alternatives, and this is captured by the narrow scope construal of the indefinite, given in (7a'').

( Now, so the argument runs, if will too were to introduce universal quantification over a domain of modal alternatives (for example, a domain of historically possible futures), the same ambiguity should be present in (6a), as has been found in (7a), and the validity of the inference in (6) should also be contingent on the specific construal of its premise. But ( 6) is felt to be unconditionally valid. A straightforward conclusion, by modus tollens, is that the auxiliary will, unlike the modal verb want, does not introduce universal quantification over alternatives.

An option that one could consider at this point is that will should be analyzed as a tense operator, on a par with the past tense morphology -ed. The semantics of will should thus be thought of in terms of existential quantification over times. 6 The unconditional validity of (6) would thus be explained as follows: (6a) says that there is a time t such that t follows the time of utterance t 0 and John dates a blond woman at t; but from this it follows that there is (in the temporally unrestricted sense) a woman x and there is a time t following t 0 such that John dates x at t. This theory, however, faces an empirical challenge. We will consider this challenge in the next section.

Karttunen's Puzzle revisited

In this section I present a future tense version of a semantic conundrum, Karttunen's Puzzle (after Karttunen 1976). 7 The puzzle originally described by Karttunen has to do 6 Pretty much in the same way as the semantics of the Priorian tense operators P and F is given in firstorder temporal logic. See Kissine (2008) for a recent proposal in which the future auxiliary will is seen as a Priorian tense operator. 7 Karttunen introduces the puzzle in question in footnote 3 of Karttunen (1976) with the correlation between the specific/non-specific interpretation of the indefinite a blond woman and the type of interpretation of the modal must in (8):

(8) John wants to date a blond woman. She must be twenty years old.

Karttunen"s observation is that the specific reading of the indefinite in the left sentence is only compatible with the epistemic reading of the modal in the right sentence, which could be paraphrased as "It is likely that she is twenty years old", while a non-specific reading of the indefinite forces a deontic reading of the modal, paraphrasable as "It is required that she be twenty years old".

A point that I want to stress, following a further observation that Karttunen makes, is the following: if we go for a specific interpretation of the indefinite a blond woman, we have to use a definite pronoun (or description) in order to obtain an anaphoric relation to the indefinite in questionat least if we intend to refer back to the individual corresponding to the indefinite. 8 On the other hand, if we go for a non-specific interpretation of the same indefinite, we can only use a one-anaphora in order to obtain an anaphoric relation to itunless the pronoun is interpreted in the scope of an intensional operator, as in contexts of so-called modal subordination (Roberts 1987), where a definite pronoun is indeed possible. These patterns of anaphoric back-reference are shown by the continuations of (8) given in ( 9) and ( 10).

(9) John wants to date a blond woman i . She i must be twenty years old. I saw her i at the local bar yesterday.

[only epistemic must]

(10) John wants to date a blond woman i . She i must be twenty years old. I saw one i at the local bar yesterday (whom John might want to consider for dating).9 

[only deontic must]

The reverse patterns are not possible, as shown by the unacceptability of the following variants of ( 9) and ( 10):

(9') John wants to date a blond woman i . She i must (epistemic) be twenty years old. I saw *one i at the local bar yesterday.

[(9') cannot mean: "there is a blond woman whom John wants to date, that woman must be 20 years old, and I saw that same woman at the local bar yesterday"] (10') John wants to date a blond woman i . She i must (deontic) be twenty years old. I saw *her i at the local bar yesterday.

On the one hand, discourse (9') is bad because a one-anaphora cannot serve to pick out a previously established referent. On the other hand, discourse (10') is bad because there is no previously established referent for the definite pronoun her to pick out. Such morphosyntactic facts are important as they provide a less disputable evidence for the distinction specific/non-specific that I am assuming than ordinary semantic intuitions could provide.

My future tense version of Karttunen"s Puzzle is the discourse in (11), which admits of the two paraphrases ( 12) and (13):10 (11) John will date a blond woman. She must be twenty years old.

(12) John will date a blond woman. The woman he will date, Jane, must be twenty years old.

(13) John will date a blond woman. The woman he will date, whoever she will be, must be twenty years old.

This version of the puzzle shows that the same epistemic/deontic ambiguity of must as we observe in ( 8) is attested when we replace the left sentence of ( 8) with a future tense sentence. The epistemic interpretation of must is shown by the paraphrase of (11) given in ( 12): this makes it clear that the indefinite a blond woman corresponds to a particular individual here, a certain woman, namely Jane. The deontic interpretation of must is

shown by the paraphrase in ( 13): this shows that the indefinite does not correspond to a particular individual in this context. 11

Interestingly, for the future tense version of the puzzle, too, we can apply the test of definite vs. one-anaphora to tell the two readings apart. This is shown by the continuations of ( 12) and ( 13) given in ( 14) and ( 15), respectively:

(14) John will date a blond woman i . The blond woman he will date i , Jane, must be twenty years old. I saw her i / *one i at the bar yesterday.

(15) John will date a blond woman i . The blond woman he will date i , whoever she will be, must be twenty years old. I saw one i / *her i at the bar yesterday.

For the sake of being explicit, let"s state the relevant empirical generalization as follows:

(K) In a discourse of the form NP will / want (to) V [a N'] i . He i / She i must be P:

1. the deontic interpretation of must requires that the indefinite [a N'] be nonspecific;

11 Against this claim, one might object that the parenthetical phrase whoever she will be in ( 13) only has an epistemic interpretation, conveying that the speaker does not know who that particular woman is that John will date, but the interpretation of the indefinite antecedent would still be specific. This objection, I think, would obliterate the semantic difference between whoever she will be and whoever she is. Consider the following pair of discourses: (i) John will date a blond woman. The woman he will date, whoever she is, must be twenty years old.

(ii) John will date a blond woman. The woman he will date, whoever she will be, must be twenty years old. My intuition concerning (i) and (ii) is the following: on the one hand, the phrase whoever she is has an epistemic interpretation, which makes it possible to interpret a blond woman as specific and, accordingly, must as epistemic in (i); on the other hand, the phrase whoever she will be has an interpretation in which it is not just the speaker"s knowledge which is at stake, but a more objective kind of indeterminacy in reference, and this makes it possible to interpret a blond woman as non-specific and, accordingly, must as deontic in (ii). I am thankful to Liz Coppock for her judgement about these examples.

the specific interpretation of the indefinite [a N'] is only compatible with the epistemic interpretation of must.

In view of generalization (K), considering the fact that a deontic interpretation is indeed possible for must in (11) (as shown by [13] and[15]), the contention that the indefinite a blond woman, being the object of an extensional verb in a future tense sentence, has to be specific would be problematic. It seems that one can make a case here for the idea that will should be analysed as a universal quantifier over modal alternatives after all.

The problem with a modal analysis of will, of course, is that it would still have to account for the difference between ( 1) and ( 2) that we started out with: if the modal analysis is on the right track, how does it come that, out of the blue, the indefinite object of a future tense sentence with an extensional verb is interpreted specifically, whereas the indefinite object of the complement of want (and of similar modal verbs) is neutral between the specific and the non-specific interpretation?

In the next section, I will consider an objection against the claim that the deontic interpretation of must in (11) requires the indefinite a blond woman to be non-specific.

Hereafter, I will use the term Karttunen's Puzzle to refer to both Karttunen"s original conundrum and my future tense version of it.

Non-specific indefinite or lack of knowledge about the referent's identity?

As we saw in the previous section, the interpretation of (11) expressed by the paraphrase (13) (both repeated below) seems to point to the existence of non-specific interpretations of indefinite objects of future tense sentences.

(11) John will date a blond woman. She must be twenty years old.

(13) John will date a blond woman. The blond woman he will date, whoever she will be, must be twenty years old.

Against generalization (K), however, it could be objected that the interpretation of a blond woman in (13) has only a superficial resemblance to the genuine non-specific interpretation of indefinite objects in the complement of want. Consider the following dialogues (adapted from Stalnaker 1981):

(16) Bill: John will date a blond woman.

Jane: Which one?

Bill: Nobody (not even John) knows that / ? No one in particular. But she must be twenty years old.

(17) Bill: John intends to date a blond woman.

Jane: Which one?

Bill: Nobody (not even John) knows that / No one in particular. But she must be twenty years old.

Notice that the answer "Nobody knows that" is good in both dialogues, but the answer "No one in particular" is good only in ( 17), while giving rise to oddness in ( 16).

Furthermore, a deontic interpretation of must seems to be possible both in ( 16) and ( 17).

Focusing the attention on ( 16), it could be objected that there actually is no non-specific interpretation of the indefinite in this context, and that the only thing one could say is that there is ignorance on the part of the conversational participants with regard to the identity of the actual referent; also, it could be claimed that the deontic interpretation of must in Bill"s reply is made possible precisely by the fact that the identity of the referent is not known, not by the fact that there is no particular individual the indefinite corresponds to.

This line of argumentation can be criticized by pointing out a particular feature of the example under discussion: provided that people normally decide themselves for their own dates, the fact that John doesn"t know yet which woman he will date makes it objectively, not only epistemically, indeterminate which woman that will be, i.e. it makes it the case that there actually is no particular woman of whom it is true that he will date her; so, the conclusion remains that the indefinite a blond woman is genuinely non-specific in ( 16).

This criticism can be tested by considering a variant of ( 16) in which the verb phrase date a blond woman is replaced by a verb phrase which does not allow for the inference from epistemic uncertainty to objective indeterminacy that, as we just saw, date a blond woman makes possible.

Consider the variant (16'), as occurring in the context described below:

[Context: The director of John"s company has established that John will meet a colleague from the office of Public Affairs tomorrow morning to discuss a certain issue. She has also established which colleague from the Public Affairs John will meet. Bill only knows that John will meet some colleague or other from the Public Affairs tomorrow, while only the director knows the colleague"s identity.] (16') Bill: John will meet a colleague from the Public Affairs office tomorrow morning.

Jane: Which one?

Bill: Nobody except the director knows that. But she must be an expert on budget issues.

My intuition about this case is twofold: (a) Bill"s first assertion in (16') features a specific interpretation of a colleague from the Public Affairs officeas Bill makes his utterance, there is a particular individual the indefinite corresponds to, namely the particular colleague who has been chosen by the director; (b) more importantly, the modal must in Bill"s reply is necessarily epistemic. The way the example and the relevant context are constructed makes it clear that the fact the identity of the referent is not known by the conversational participants is accompanied by the fact that it is objectively determinate which colleague John will meet, so that the former fact does not force a non-specific interpretation of the indefinite in this case. Thus, what (16') shows, against the line of argumentation given above, is that epistemic uncertainty on the part of the conversational participants is not enough to license the deontic interpretation of must. A non-specific interpretation of the indefinite antecedent seems to be required to this effect.

There is something, however, that has to be taken into account: the answer "No one in particular" is odd in the context of ( 16), even if we go for a deontic interpretation of must, and hence, according to (K1), even if we force a non-specific interpretation of the indefinite. I will explain this fact in terms of a processing clash: given that will"s semantic contribution is the one of a tense marker, the default interpretation of the indefinite in ( 16) is specific, thus when we reach the point of the dialogue at which the answer "No one in particular" occurs, we face a clash between the meaning of this answer and the specificity of the indefinite. Since this clash is produced during the linear left-toright processing of the dialogue, the subsequent deontic interpretation of must in the last sentence, which on my proposal has the effect of triggering a reinterpretation of the indefinite as non-specific, cannot do anything to avoid it.

What is the rationale beyond generalization (K)?

Generalization (K) has the status of an empirical claim. It is not a priori clear why things should be the way it requires them to be. 12 In particular, it may not be clear why (as sanctioned by [K1]) the deontic interpretation of must should require a non-specific interpretation of the indefinite in discourses of the relevant form, repeated in ( 18):

(18) NP will / want (to) V [a N'] i . He i / She i must be P.

In this section, I consider two objections that could be leveled against (K). Addressing them will enable me to make the import of (K) clearer, and, relatedly, to shed light on the structure of Karttunen"s Puzzle. Also, the discussion will give me the opportunity to clarify what is the relevant deontic interpretation of must which is involved in (K).

One objection to (K) has been raised by Sandro Zucchi, who has pointed out to me (p.c.) that the discourse ( 19) is naturally interpreted as having a specific indefinite in the left sentence and a deontic necessity modal in the right sentence. This would show that the relation between specific indefinite and epistemic modal that is stated in (K) is not a necessary implication.

(19) John dated a blond woman. She had to be 20 years old.

Notice, however, that (19) differs significantly from Karttunen"s original example, in that the temporal perspective is not the same for the two sentences: if the right sentence is interpreted deontically (as it is in fact most naturally interpreted), then its temporal perspective is shifted backward with respect to the time of the dating event reported by the left sentence. To sustain this point, I observe that (19) could be coherently expanded as in (19'), where it is made clear that the temporal perspective relative to which the deontic modal is evaluated is a time preceding the time of the dating.

(19') John dated a blond woman. She had to be 20 years old. In the end, however, he dated a 30 years old woman.

Secondly, it may be objected that example (20) has a natural interpretation which directly counters (K):

(20) John will examine a linguistics student tomorrow morning. She must be well prepared in syntax.

The interpretation in question is that John will examine a certain student, say Jane, and it is required that this particular student be well prepared in syntax on the day of the exam.

So, in this case too (as in the case of [19] above), we have both a specific indefinite and a deontic must. Moreover, it"s likely that this objection could not be dismissed in the same way as the previous one, as the temporal perspective is likely to be the same for the two sentences in (20). To address this threat, I make the following observation: Karttunen"s original example (3a), as well as my own examples ( 8) and (11) (repeated below as [21],

[22], and [23], respectively), all exemplify the general schema (18) by having "P" instantiated to a predicate that, unlike well prepared in syntax, patterns with Individual-Level (IL) predicates in relevant respects. 13 (21) Mary wants to marry a rich man. He must be a banker.

(22) John wants to date a blond woman. She must be twenty years old.

(23) John will date a blond woman. She must be twenty years old. 13 Evidence that be twenty years old and be a banker pattern with Individual-Level predicates while be well prepared in syntax does not is provided by the following minimal pairs (see Chierchia 1995): (i) a. John is sometimes well prepared in syntax. b. * John is sometimes twenty years old / a banker. (ii) a. There is a student well prepared in syntax.

b. * There is a student twenty years old / a banker. (iii) a. John was well prepared in syntax yesterday.

b. ? John was twenty years old / a banker yesterday.

To see how the predicates be a banker and be twenty years old, on the one hand, and be well prepared in syntax, on the other, differ in their interaction with must, consider the semantic contrast between (24a) and (24b):

(24) a. Bill must be twenty years old / a banker.

b. Jane must be well prepared in syntax.

While (24b) has a natural interpretation in which must is deontic and the state of being well prepared in syntax is shifted to the future, (24a) appears to only allow for an interpretation in which must is epistemic and the state of being twenty years old (or being a banker) is present.

From the above discussion, it should be clear that the deontic interpretation of must which is at stake in (K) is to be kept distinct from the more common deontic meaning of must that one finds in prescriptive sentences like Jane must go to jail (or Jane must be well prepared in syntax, in the natural interpretation given above), where the predicative complement of the modal is an eventive predicate or a Stage-Level stative predicate, and the time of the eventuality is characteristically shifted to the future. The deontic interpretation of must which is relevant to us (let"s call it "K-interpretation") has the following essential property:

K-interpretation of 'must'

The K-interpretation of must expresses a general requirement that an object of a certain type satisfy a certain propertyas in sentences of the form Any individual of type T must have property  (cf. An Italian woman must be a good cook). Thus, it essentially differs from the interpretation of must in sentences of the form The particular individual x must , where the modal expresses a dynamic relation between an individual subject x and an event-type .

Given this property of the particular deontic interpretation of must that we are considering, the following restriction follows:

Restriction on the K-interpretation of 'must'

In a sentence [NP must P] in which must gets the K-interpretation, the subject NP cannot refer to a particular individual but has to have a generic interpretation.

For example, consider the contrast between (25a) and (25b) below. The subject NP an Italian woman has a generic interpretation in (25a), which is compatible with the Kinterpretation of must, and the sentence does indeed feature this interpretation. The subject NP that woman in (25b), on the other hand, doesn"t have a generic interpretation, as it refers to a particular individual. The result is that the K-interpretation of must is not possible here, and we are left with the epistemic interpretation of the modal as the sole semantic possibility.

(25) a. An Italian woman must be a good cook.

["It is required that any Italian woman be a good cook."] b. That woman must be a good cook.

["That woman is likely to be a good cook."]

Let"s go back to Karttunen"s original example (21) (repeated below) to see how the suggested informal analysis of the K-interpretation applies to it.

(21) Mary wants to marry a rich man. He must be a banker.

We can now see why the deontic interpretation (i.e. the K-interpretation) of must requires a non-specific interpretation of the indefinite a rich man. On the basis of the informal analysis sketched above, the reasoning goes as follows:

(a) Suppose that must is interpreted deontically in ( 21).

(b) From (a), it follows that the subject NP he must have a generic interpretationin particular, he cannot be a referential pronoun referring to a particular rich man, because in this case must would be interpreted epistemically.

(c) If the indefinite a rich man were to be interpreted specifically, however, the pronoun he would have to be interpreted as a referential NP referring back to the particular man that the indefinite would correspond to.

(d) Therefore, the indefinite a rich man cannot be specific in ( 21), hence it must be non-specific.

In what follows, I"ll be simply talking of deontic interpretation of must, but in all cases I"ll intend to refer to the K-interpretation.

Before concluding this section, it will be opportune to say something more about the generic interpretation of he supposedly triggered by the deontic interpretation of must in ( 21). Indeed, one might wonder what a generic interpretation of a definite pronoun might come down to. First of all, observe that under the deontic interpretation of must, the pronoun he occurs in a modal subordination context: given that the indefinite antecedent is non-specific, only a one-anaphora would be allowed, were the context of occurrence of the anaphoric pronoun a purely extensional one (see sect. 3 above). This means that the pronoun he has no referential status under the relevant interpretation, as it has to be interpreted in the scope of must. If we wanted to break down the anaphoric relation that makes the second sentence in ( 21) semantically dependent on the first sentence, so as to specify its meaning independently from the meaning of the first sentence, we could propose the following paraphrase:

(26) A man who is an eligible candidate for being married by Mary must be a banker.

This paraphrase of the second sentence in (21) should give a rough idea of what the generic interpretation of he may come down tothis would be something akin to the generic interpretation of the indefinite subject of (26), a man who is an eligible candidate for being married by Mary. 14,15 14 By giving sentence (26) as a paraphrase for the meaning of the second sentence in (21), I do not intend to suggest that the pronoun he in the latter sentence has the same underlying semantic representation as the indefinite subject of the former sentence -in particular, I am not suggesting that the pronoun he is proxy for an indefinite description in (21). In fact, in sect. 6 I will propose a uniform e-type analysis of definite pronouns in contexts of discourse-anaphora, according to which they are construed as definite descriptions whose uniqueness requirements are relativized to minimal situations (Heim 1990, Elbourne 2002). 15 To give another example of a definite NP which is generically interpreted in contexts of the relevant type, consider sentence (i):

(i) My girlfriend must be sexy.

(possible interpretation: "I only choose sexy girlfriends")

This sentence, in the interpretation which is relevant for us, can be interpreted as the generic sentence A woman who is an eligible candidate for being my girlfriend has to satisfy the property of being sexy. The

The above discussion has shed light on two important aspects of generalization (K), and consequently on two features of Karttunen"s Puzzle: first, (K) has to be understood as restricted to discourses in which the temporal perspective of the two sentences involved is one and the same; second, the predicate variable "P" in the schematic description in (K)"s statement has to be restricted to IL-like predicates, i.e. to predicates P that characteristically do not allow a forward shifting of the time of the P- Formally, this means that the relation of temporal precedence  S will not be a linear order, but a partial order generating tree structures. Given any two situations s 1 , s 2 , the interpretation of the relational statement s 1  S s 2 (adapting a suggestion by Belnap 1992) is that s 1 did occur from the perspective of s 2 , while s 2 might occur from the perspective relevant reading of (i) is represented by the logical formula (ii) (the operator  is to be understood as the deontic necessity "it is required that…"):

event
(ii)  x [my-girlfriend(x)  sexy(x)]
Notice that the definite description my girlfriend, as it occurs in (i), can pick out different individuals at different times. So, in (i) we don"t have a unique particular individual picked out by the description, with the result that the deontic interpretation of must can arise. 16 By classical Branching Time, I refer to the conception of BT which is proposed in Prior (1967) and Thomason (1984). The reader is referred to Belnap et al. (2001) for an in-depth investigation of BT-models and a proposal of semantic analysis of natural language constructions based on such models.

of s 1 , the occurrence of s 2 being expected given some relevant facts in s 1 and in its past.

World-histories are defined as maximal chains of situations. Given any two worldhistories h, h', and given any situation s, the relational statement h  s h' means that h and h' are identical up to and including situation s and diverge from s onwardsin other terms, h' is a historical alternative to h at s. The relation  s will play a crucial role as the accessibility relation that underlies the modal reinterpretation of the future tense will in Karttunen"s Puzzle (see sect. 6.3 below). For a full-fledged presentation of a PBT-model, the reader is directed to Del Prete (2010a, 2010b).

The type system contains the basic types e (for individuals), t (for truth values), i (for situations), and s (for world-histories). Notice that the system does not contain a type for times; this is because in the adopted model situations play the role that is played by time satisfied (here  is Heim & Kratzer"s domain condition); if f is defined for x, then the value it assigns to x is whatever value is described by . I further introduce a notation that will enable us to represent the result of applying a partial function f to an object x, while keeping track of the definedness condition of f in the description of the output: if

x: [x]. [x]
represents the partial function f, then the result of applying f to an object denoted by a constant a is described by the notation {[a]} [a], which means that we get

[a] provided that [a] is satisfied.
The evaluation function [[ ]] is relativized to a context c, assignment functions f and g, and a possible world-history h (sometimes called circumstance of evaluation). The metalinguistic expression [[ E ]] c, f, g, h has to be read as "the denotation of E relative to context c, assignments f and g, and history h".17 When the circumstance of evaluation h is set up by the context (i.e. when h is the circumstance of the contextalso called the actual circumstance), we have the case of denotation in context, which, for sentential utterances, coincides with truth in context. In what follows, I"ll only be interested in truth in context, hence the evaluation parameter h in [[ E ]] c, f, g, h will always take the actual circumstance as its value. I will make the crucial assumption that contexts normally (but not invariably) set up a determinate value for their circumstance parameter, exactly as they set up a determinate value for the agent parameter, the time parameter, and so on. [s,…, x, …] is true, then there must be no y different from x such that [s,…, y, …] is also true. For example: [date(s, John, y)  woman(s, y)] can only be true provided that there is no x different from y suh that [date(s, John, x)  woman(s, x)] is also true. This means that s has to be a minimal situation in which John dates the woman y.

As is standard in Kratzer-style approaches to modality, I analyze both the epistemic and the deontic interpretation of must in terms of universal quantification over modal alternatives, where the difference between the two interpretations uniquely reduces to a difference in how the domain of quantification is defined. For the sake of simplicity, I will not make explicit reference to ordering sources, and I will instead use the simplified notation ALT epistemic (h, h') (respectively, ALT deontic (h, h')) to mean that h' is an epistemic (respectively, deontic) alternative to h which is most compatible with the relevant norms holding in h. I will also use the following notation: where s 0 is a situation belonging to history h 0 and h 1 is any history (possibly the same as h 0 ), the term [s 0 ](h 1 )

refers to the situation on h 1 that occurs at the same time as s 0of course, [s 0 ](h 1 ) will be the same situation as s 0 if h 1 is the same history as h 0 .

Indefinite NPs and discourse-level definite pronouns

Indefinite NPs are assumed to semantically contribute existential quantification, as in standard Russellian treatments. More specifically, indefinites are Generalized Quantifiers over individuals (usual semantic type <<e,t>,t>). As such, they undergo Quantifier Raising (QR) at LF, leaving a coindexed trace behind which gets bound by a local operator (Heim & Kratzer 1998). By QR, an indefinite may end up being adjoined to a VP. On my analysis, VPs have semantic type <i,t> (the semantic type of properties of situations). This means that when QR targets an indefinite  in a structure [ VP ……], the resulting adjunction site  i [ VP …t i …] will end up having semantic type <i,<e,t>>, not <e,t>. For cases of this sort, I assume that the indefinite is shifted from its basic GQ type (i.e. <<e,t>,t>) to the type <<i,<e,t>>,<i,t>>. 19 I further assume an e-type analysis of definite pronouns in discourse-level anaphoric relations, along the lines of Heim (1990) and Elbourne (2002).

To show how these assumptions work in the analysis of a particular case, consider the discourse ( 29):

(29) John dated a blond woman. She was twenty years old.

For the sake of simplicity, let"s assume that the LF of ( 29) is as in ( 30):

(30) [ TP PAST [ VP [a blond woman] 1  1 [ VP John date t 1 ]]] [ TP PAST [ VP she 1 be 20 years old]]
The semantic values of the LF-constituents [a blond woman] 1 ,  1 [ VP John date t 1 ], and she 1 are given in (31a-c) below, while the truth conditions of the whole discourse are given in (31d). For simplicity, I assume that the situation arguments projected by the noun woman and the verb date have already been saturated by the past tense (so that the semantic types of [a blond woman] 1 and  1 [ VP John date t 1 ] are <<e,t>,t> and <e,t>, respectively); furthermore, I assume that the past tense in the second sentence refers to the same situation s 0 that is introduced by the past tense in the first sentence, so the meaning of the second sentence is correctly predicted to be that the relevant blond woman was 20 years old at the same time that John dated her. woman(s 0 , x)  date(s 0 , John, x)] is guaranteed by the minimality condition imposed on s 0 , by which this situation has to contain only one blond woman dated by John.

The future auxiliary will

Turning to the future auxiliary will, I propose that it has the semantics of a simple tense marker: it introduces a temporal variable into the semantic representation, whose value is presupposed to be in the future of the utterance situation. No quantification whatsoever over modal alternatives is semantically contributed by will. Hence, will is fundamentally different from modal verbs like want or intend, that do semantically contribute quantification over a domain of modal alternatives, and are thus compatible with a nonspecific construal of indefinite objects (which results from the indefinite scoping below the universal quantifier contributed by the intensional verb).

The lexical entry for will is (32) (the subscript "k" on will is the situation variable introduced by this tense):

(32) [[ will k ]] c, g, h = P <i, t> : c t  S g(k, h). P(g(k, h))

On this analysis, will takes a property of situations as argument and yields a truth value, provided that a certain condition is satisfied. The domain condition c t  S g(k, h) in ( 32) is the presupposition triggered by will according to which the value of the temporal variable "k" has to be in the future of the utterance situation c t along the history of evaluation h.

To see how this analysis works on a concrete case, consider sentence (33), given along with its LF (34). The truth conditions of (34) are compositionally derived in (35)

(evaluation parameters are omitted whenever not relevant).

(33) John will date a blond woman.

( 

) [ TP will k [ VP3 [ NP a blond woman] 1  1 [ VP2 John [ VP1 date t 1 ]]]] (35) [[ John ]] = John [[ date ]] = s i . y e . x e . date(s, x, y) [[ [ VP1 date t 1 ] ]] c, f, h = s. x. date(s, x, f(t 1 )) [[ [ VP2 John [ VP1 date t 1 ]] ]] c, f, h = s. date(s, John, f(t 1 )) [[  1 [ VP2 John [ VP1 date t 1 ]] ]] c, f, h = s. x. [[ [ VP2 John [ VP1 date t 1 ]] ]] c, f[1/x], 34 
]]]] ]] c, g, h = 1 iff iff c t  S g(k, h) x [blond-woman(g(k, h), x)  date(g(k, h), John, x)]
The analysis predicts that (33) is true (relative to world-history h) if and only if there is an individual who is a blond woman in the situation g(k, h) contributed by the future tense and whom John dates in that same situationprovided that g(k, h) follows the utterance situation c t along h. Notice that from this truth condition it follows that there is (in a temporally unrestricted sense) a woman whom John will date. The analysis thus predicts the inferential pattern of future tense sentences in Stalnaker"s Asymmetry, since it predicts that (out of the blue) the indefinite object of a future tense sentence is interpreted specifically.

This, however, is not the whole story about will -it"s just the whole semantic story. The other part of the story is that, though acting semantically as a tense marker,

will has a "modal potential" which is grounded in the forward branching structure of the model of possible world-histories. More precisely, I propose that the selection of the particular world-history c h (the circumstance of the context of utterance) as value for the circumstance parameter of the evaluation function can be overridden in some cases. The whole range of historical alternatives to c h at c t becomes then relevant for the truth conditional evaluation, with any history within this range being eligible as circumstance of evaluation. I propose that in these cases hearers resort to a supervaluation-like strategy to overcome the plurality of histories that are equally eligible for the semantic evaluation, with the result that the future tensed statement is required to hold for any such history. I assume that this process comes to affect the LF itself of the sentence considered, by introducing a universal quantifier with maximum scope in the LF. In order to distinguish this universal quantifier from others that correspond to quantifying expressions occurring overtly in the sentence, I denote it as *. The semantics of * is given in (36).21 Given

Modal subordination in Karttunen's Puzzle

When discourse (23), repeated below as (39a), obtains the "non-specific indefinite + deontic must" reading, it provides an instance of modal subordination (see sect. 3 above).

This means that the definite pronoun she is interpreted in the scope of must and fails to refer to an individual salient in the discourse-context. The same holds true for (39b).

(39) a. John will date a blond woman i . She i must be twenty years old.

b. John wants to date a blond woman i . She i must be twenty years old.

If (39a,b), under their relevant reading, were not a case of modal subordination, then the definite pronoun would be unacceptable, as there would be no individual for this to pick out (we would then have a case like John wants to find a unicorn. I saw *it in the garden).

I will assume that in discourses of the form NP will / want (to) V [a N'] i . He i / She i must be P, under their "non-specific indefinite + deontic must" reading, the interpretation of must is dependent on the interpretation of the intensional item in the preceding sentence (either on the verb want or on the modally reinterpreted will), in the following sense: must inherits the domain of quantification of the intensional item and imposes a further condition on the modal alternatives in this domain, by which any such alternative is required to be a deontic alternative to the actual history c h which is most compatible with the relevant norms holding in c h . In the case of (39b), intuitively, it is the want-sentence itself which fixes the relevant norms: the blond woman has to be twenty years old according to John"s bouletic standards. Thus the meaning of the whole discourse can be paraphrased as "In each one of John"s bouletic alternatives, John dates a blond woman, and each one of such alternatives that is also most compatible with John"s bouletic standards is such that the blond woman John dates there is twenty years old. In the case of greatest interest to us, namely (39a), the relevant norms for the interpretation of must are not fixed by the interpretation of the will-sentence in a similar way, because will (unlike want) is devoid of any lexical meaning, and semantically the will-sentence does not involve reference to anybody"s standards of whatever kind. Thus, I will assume that in the case of (39a) the relevant norms are contextually salient norms: they could coincide with John"s bouletic standards, but they need not, for instance they could coincide with the speaker"s bouletic standards.

Analysis of Karttunen's Puzzle

My proposal is that the deontically interpreted must in (39a) triggers a modal reading of will. The mechanism producing the modal reading of will is pragmatically driven: the main pragmatic reason for triggering this mechanism is to avoid a clash between the generic subject restriction on the K-interpretation of must and the referential status that would be forced on she by the specific interpretation of a blond woman.

In greater details, my story about (39a) is as follows. The hearer of (39a), by default, interprets the indefinite a blond woman in the first sentence as specificgiven that will is a pure tense marker and the verb date is extensional. When she gets to the modal must in the second sentence, however, she is presented with two options:

(a)

The less expensive option (in terms of processing costs) is to go for the epistemic interpretation of must, in which case no reinterpretation of the first sentence is required, and she is interpreted as a definite anaphora which simply picks up the individual that the specific indefinite a blond woman corresponds to.

(b)

The other, more expensive option is to go for the deontic interpretation of must, in which case a modal reinterpretation of the first sentence is called for so as to make a non-specific construal of the indefinite possible.

The truth-conditions corresponding to option (a) are computed on the basis of the LF (40)

and are expressed in (41):

(40) [ TP will k [ VP3 [ NP a blond woman] 1  1 [ VP2 John [ VP1 date t 1 ]]]] [ ModP must [ VP she 1 be 20 years old]] (41) [[ (40) ]] c, g, h = 1 iff iff c t  S g(k, h) x [blond-woman(g(k, h), x)  date(g(k, h), John, x)]  h 1 [ALT epistemic (h, h 1 )  twenty-years-old([c t ](h 1 ), [x][blond-woman(g(k, h), x)  date(g(k, h), John, x)])]
The analysis predicts that discourse (39a) is true under the relevant reading if and only if there is a particular blond woman x at a salient future situation g(k, h) whom John dates in g(k, h) and every alternative world-history h' which is epistemically accessible from the actual circumstance h is such that the particular blond woman x whom John dates in g(k, h) is twenty years old in the situation on h' which is at the same time as the utterance situation c t . Notice that the uniqueness requirement of the definite description [x][blondwoman(g(k, h), x)  date(g(k, h), John, x)] is guaranteed by the minimality condition on g(k, h) that is built in the formula [blond-woman(g(k, h), x)  date(g(k, h), John, x)].

Furthermore, this definite description does not contain any occurrence of variable "h 1 " bound by the universal quantifier "h 1 ", thus it picks up the same woman across different epistemic alternatives, and that same woman is said to be twenty years old at the present time on every epistemic alternative. This seems intuitively correct. [x][blond-woman(g(k, h 1 ), x)  date(g(k, h 1 ), John, x)])]

The analysis predicts that discourse (39a) is true under the relevant reading if and only if every historical alternative h' to h at the present time c t is such that there is a particular blond woman x at a salient future situation g(k, h') whom John dates in g(k, h'), and if h' is most compatible with the relevant norms holding in the actual circumstance h, then the particular blond woman x whom John dates in g(k, h') is twenty years old in the situation on h' which is at the same time as the utterance situation c t . Notice that, in contrast with the truth conditions for the previous reading of (39a), the definite description [x][blondwoman(g(k, h 1 ), x)  date(g(k, h 1 ), John, x)] does contain occurrences of variable "h 1 " that are bound by the universal quantifier "h 1 ", thus it picks up different women across 29 different deontic alternatives, and every such woman is said to be twenty years old at the present time on every deontic alternative. This seems intuitively correct.

Before concluding this section, I"ll make the following observation. If the willsentence in (39a) were not reinterpreted modally (as indicated in [43] above) and we still were to try a deontic interpretation of must, the truth conditions that we would obtain for (39a) would be expressed by the formula (43'): Here the definite description corresponding to the pronoun she does no longer contain a history variable bound by the quantifier "h 1 ". The term "c h " occurs instead in this description, since "c h " is the term occurring in the existential formula of the indefinite antecedent. Accordingly, the meaning expressed by the second conjunct of (43') is that a certain woman x is twenty years old in the present situation c t on every deontic alternative. But this meaning is pragmatically odd (see sect. 5 above), thus the present analysis enables us to explain why the deontic interpretation of must requires a modal reinterpretation of will.

Conclusion

In this paper I have considered two main empirical issues, Stalnaker"s Asymmetry and

Karttunen"s Puzzle. Consideration of the former points to a distinction between will and intensional verbs like want, and to the non-modal character of will. Consideration of the latter points in the opposite direction: will patterns like want in some cases, allowing for the non-specific interpretation of indefinite objects; this seems to require a modal feature in the interpretation of will. I have made a theoretical proposal that takes Stalnaker"s Asymmetry at face value: will acts semantically as a tense, not as a modal, hence it doesn"t contribute any quantifier over modal alternatives with which the indefinite object"s existential quantifier could scopally interact. A modal feature, however, can be introduced in the interpretation of will through a pragmatically driven supervaluational mechanism that universally quantifies over historical alternatives from a domain of forward branching world-histories. Such historical alternatives become available for the truth-conditional evaluation in certain contexts, amongst which are discourse sequences instantiating Karttunen"s Puzzle. Since the above modal feature is not introduced as a part of the semantics of will but as a consequence of the forward branching structure of the model, the modal behaviour of will is not viewed as an idiosyncratic property of this tense marker. In fact, a prediction we could make on the basis of this analysis is that necessity modal interpretations of the future tense should be available crosslinguistically. This prediction, as far as I can tell, has a large empirical support. Finally, it would be interesting to consider the relative merits of the proposed analysis vis à vis a necessity modal analysis in accounting for cases where will interacts with modal adverbs of varying quantificational forces, as are discussed by Kissine (2008). My expectation is that the proposed analysis can do better than a necessity modal analysis in providing such an account. I leave the task of showing that this is actually the case for a future occasion.

  in sentences of the form [NP must P]. Furthermore, the above discussion has made it clear what particular deontic interpretation of must is at stake in (K). Importantly, a central property of this interpretation has been individuated, which we have characterized as the requirement that the subject NP in [NP must P] be a non-specific, generically interpreted NP. 6. Analysis of the previous data 6.1 The semantic framework I adopt a semantic framework that I have elsewhere called Partial Branching Time (PBT; Del Prete 2010a, 2010b). A PBT-model encompasses a domain of Kratzerian situations: maximal moments of classical Branching Time 16 (i.e. instantaneous events maximally extended through space) are replaced by partial situations as basic elements which are ordered by the relation of temporal precedence. The central idea of Branching Time is extended to PBT: every situation comes with a unique past but many possible futures.

  intervals in other semantic systems. The letters h, h 1 , h 2 …, s, s 1 , s 2 …, and x, y, x 1 , y 1 … are used as variables over world-histories, situations, and individuals, respectively. c is a context of utterance, i.e. a sequence of parameter values among which we find the time of utterance c t (a given situation containing the utterance) and the circumstance of utterance c h (a given history passing through the situation of utterance). Two value-assignments are used: f is a one-place function which assigns an individual to any variable of type e, while g is a two-place function which assigns a situation to any variable of type i relative to any world-history: given variable k of type i and world-history h, g(k, h) is a situation belonging to h. The symbol ^ (reminiscent of Montague"s cap operator) denotes the intensionalizing operator: this takes an expression E as argument and yields an expression ^E that denotes a function from world-histories h to the extension of E relative to h. The symbol * in the leftmost position of a future tense sentence"s LF denotes an operation of universal quantification over world-histories which is pragmatically triggered whenever many such histories have become eligible for truth conditional evaluation (see sect. 6.3 below for the exact semantics of ^ and *). I adopt Heim & Kratzer"s (1998) -notation, where the lambda-term x: .  represents a partial function f which is defined for an object x if and only if condition  is

18 I

 18 assume that verbal and nominal predicates alike introduce a situation argument into the semantic representation, besides the individual arguments that are predictable from their surface argument structures. Situation and individual arguments alike get locally bound by -operators in the usual way. This is shown in (27) for the transitive verb date and in (28) for the noun woman: (27) [[ date ]] = s. y. x. date(s, x, y) (28) [[ woman ]] = s. x. woman(s, x) Thus, the verb date denotes a function which takes a situation s, an individual y and another individual x as arguments and yields the true as value if and only if x dates y in s, whereas the noun woman denotes a function which takes a situation s and an individual x as arguments and yields the true as value if and only if x is a woman in s. A condition of minimality on situations is assumed for any predication [s,…, x, …]: if a predication

(

  31) a. [[ [a blond woman]1 ]] = P <e,t> . x [blond-woman(s 0 , x)  P(s 0 , x)] b. [[  1 [ VP John date t 1 ] ]] = x. date(s 0 , John, x) c. [[ she 1 ]] = [x][blond-woman(s 0 , x)  date(s 0 , John, x)] d. [[ (30) ]] = 1 iff x [blond-woman(s 0 , x)  date(s 0 , John, x)]  20-yearsold(s 0 , [x][blond-woman(s 0 , x)  date(s 0 , John, x)])Satisfaction of the uniqueness requirement of the definite description [x][blond-

  The truth-conditions corresponding to option (b) are computed on the basis of the LF (42) and are given in (43):(42) [ TP * ^ will k [ VP3 [ NP a blond woman] 1  1 [ VP2 John [ VP1 date t 1 ]]]] [ ModP must [ VP she 1 be 20 years old]] (43) [[ (42) ]] c, g, h = 1 iff iff h 1 [h 1  ct h  c t  S g(k, h 1 ) x [blond-woman(g(k, h 1 ), x)  date(g(k, h 1 ), John, x)]]  h 1 [(h 1  ct h  ALT deontic (h, h 1 ))  twenty-years-old([c t ](h 1 ),

(

  43') c t  S g(k, c h ) x [blond-woman(g(k, c h ), x)  date(g(k, c h ), John, x)]]  h 1 [(h 1  ct h  ALT deontic (h, h 1 ))  twenty-years-old([c t ](h 1 ), [x][blond-woman(g(k, c h ), x)  date(g(k, c h ), John, x)])]

  It is likely that he is a banker". But if the NP a rich man is nonspecific, the second sentence means: "It is necessary that he be a banker"." Notice that the weak sense of must which Karttunen is alluding to is what I call epistemic reading, whereas the other sense of must is what I call deontic reading. Karttunen himself inKarttunen (2007) uses the terminology epistemic / deontic to describe the puzzle in question.

	. I report the full text of his
	footnote here:
	"What remains unexplained here is the fact (pointed out to me by John Olney) that must in [(4a)] [Mary
	wants to marry a rich man. He must be a banker.] has two meanings depending on the specificity of the NP
	a rich man in the preceding sentence. If the first sentence is about a specific man, then must in the second
	sentence is interpreted in a rather weak sense: "

  VP3 [ NP a blond woman] 1 1 [ VP2 John [ VP1 date t 1 ]]] ]] c, f, h = s. x [blondwoman(s, x)  date(s, John, x)] [[ [ TP will k [ VP3 [ NP a blond woman] 1 1 [ VP2 John [ VP1 date t 1

	[[ [
	h 20
	[[ a blond woman ]] c, f, h = P <i,<e,t>> . s. x [blond-woman(s, x)  P(s, x)]

From: beehive.govt.nz, the official website of the New Zealand Government, 28 May 2004 (http://www.beehive.govt.nz/node/19875).

From: Len Weinreich, Eleven steps to brand heaven, Kogan Page Publishers 2001.

It is certainly possible to use an indefinite NP  in a specific interpretation, and still to obtain an anaphoric relation to  by using a one-anaphora instead of a definite pronoun, as shown in (i) (the indefinite a blond woman is necessarily specific here, as the sentence is past-tensed and the verb extensional; still, the one-anaphora makes perfect sense):(i) John dated a blond woman. I too dated one. This possibility, however, is not at stake here. The only point that is relevant for our discussion is this: whenever an indefinite NP  is used in a specific interpretation in a discourse , a definite pronoun anaphorically related to  can occur later in , and indeed one has to use a definite pronoun in order to refer back to the particular individual corresponding to  in .

The second sentence in (10) has a definite pronoun, she, which is anaphoric to a non-specific indefinite, a blond woman, occurring in the preceding sentence. This fact, however, is not in contrast with the observation made in the main text concerning the relation between one-anaphora and non-specific indefinite antecedents: that observation is restricted so as to exclude contexts of modal subordination, but the second sentence in (10) is precisely a context of this type.

Strictly speaking, (12) is not a paraphrase of (11), as it contains a proper name, Jane, that doesn"t occur in (11). The only point of having the proper name Jane in (12) is to make it clear that the subject definite description the woman he will date is used here to make reference to a particular individual, of whom it is said that she is likely to be twenty years old.

It"s interesting to note the following remark by[START_REF] Karttunen | Word Play[END_REF]: "Looking back at my old paper[START_REF] Karttunen | Discourse Referents[END_REF]], […] I am also impressed by the fact some of the problems it uncovered, such as the deontic/epistemic contrast in (6) [The director is looking for an innocent blonde. She must be 17 years old.], apparently remain unsolved."

I will freely skip reference to any parameters whenever they are not necessary for the semantic evaluation of a linguistic expression.

The assumption that a context normally sets up a determinate value h for its circumstance parameter is not to be confused with the epistemic assumption that conversational participants know relevant aspects of h.

A type-shift of this kind is a particular instance of what has come to be known as Geach's Rule in flexible categorial grammars.

Where n is an individual variable and  an individual, f[n/] is a value-assignment such that, for any individual variable m  n, f[n/](m) = f(m), and f[n/](n) = .

To be precise, the supervaluational operator * should be defined in the following way (see Del Prete 2010b):(i) [[ * ]] c, g, h = P <s, t> : h 1 [h 1  ct h  P(h 1 )]  h 1 [h 1  ct h  P(h 1 )]. h 1 [h 1  ct h  P(h 1 )]
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that * requires its argument to be a proposition (a type <s,t> function), we need to apply the intensionalizer ^ to the target sentence before applying the supervaluational operator *. The intensionalizer is defined in (37).

To see how this proposal applies to a concrete case, consider (33) again. The LF of this sentence, after the supervaluation-like strategy has had its course, will no longer be (34), but (34'), and the corresponding truth conditions will be computed as in ( 38):

The analysis predicts that (33) is true (under its modal reinterpretation) relative to worldhistory h if and only if every historical alternative h 1 to h at the utterance situation c t is such that there is an individual who is a blond woman in the situation g(k, h 1 ) contributed by the future tense and whom John dates in that same situationprovided that g(k, h 1 ) follows the utterance situation c t along h 1 . Notice that from this modalized truth condition it no longer follows that there is a woman whom John will date, as on different historical alternatives there might be different women dated by John. The analysis thus accounts for the possibility of non-specific interpretations of indefinite objects in sentences like (33), hence paving the way for an account of the future tense variant of Karttunen"s Puzzle.

We will come to this point in the following two sections.

The domain condition h

] is the presuppositional requirement that the predicate of histories which is the argument of * either be true of all accessible histories or be false of all such histories (this is called settledness condition in Bonomi & Del Prete 2008 and Del Prete 2010b). To avoid unnecessary complications, I skip this condition in (36).