87Sequence of Tense Revisited: Two Semantic Accounts of Tensein Intensional ContextsDorit Abusch1.

IntroductionIn this paper I offer two theories of tense in intensional contexts, an extensional and anintensional one. The extensional theory, which I call the Independent Theory, maintainsthat tense has the same meaning in extensional and intensional contexts, so nothingspecial has to be said about the semantics of tense in embedded sentences. In section 2-4 Ishow how the independent theory analyzes past tense embedded under past tense attitudeverbs, focusing on the interaction between the semantics of attitude and of tense. Theindependent theory embraces three simple assumptions: (i) All tenses are evaluatedrelative to the utterance time whether embedded or not; (ii) tenses (like pronouns) arereferential expressions which can be anaphoric; and (iii) tenses (like NPs) can beinterpreted de re, with a semantics as proposed by Lewis (1979) and Cresswell/vonStechow (1982). This account of embedded tense is attractive since we do not have to sayanything special describing the behaviour of tense in intensional contexts: it followssimply from the semantics of tense and the semantics of attitudes.However, data I present in section 6 indicate that the independent theory is not generalenough. This motivates a semantically oriented sequence of tense (SQT) analysis in whichtense is sensitive to intensional contexts. In section 10 I claim SQT cannot be described inpurely syntactic terms, showing that (i) it is sensitive to the logical scope of operators; (ii)it is triggered by understood but not syntactically overt temporal parameters; and (iii) it isrelevant only when tense is embedded in intensional contexts. In the intensional SQT-likemechanism which I propose past tense simultaneously constrains local and embeddingtemporal relations. The effect of this is that a SQT-past tense is never semantically empty.The second set of data the independent theory cannot handle is the lack of the ’forwardshifted reading’ of past tense embedded under past tense intensional verbs. I attributethe absence of this reading to a constraint related to a branching future concept of modaltemporal space. The upper limit constraint which I introduce is independently motivatedby data having to do with the temporal perspective of modals such as might. These issuesare discussed in sections 7-9. In section 11, I examine present tense embedded in intensional past tense sentences,which has been described as having a double access reading. I show that this reading ispredicted by the SQT mechanism which I introduced earlier, together with de re theory

88and the upper limit constraint. In the last section I compare my intensional theory of SQTwith Stowell’s recent syntactic account of the data, pointing to where our views convergeand where they diverge.2.

The Independent Theory of Embedded TensesConfigurations involving a simple past tense verb embedded under a simple past attitudeverb (past under past sentences) are ambiguous between a simultaneous reading for thepast tenses, and a shifted backward reading. A good example of the latter is (1).(1) The defendant Pst2 was actually at home watching ’The Simpsons’ at the time of the crime2. But after hearing the testimony of the first eye-witness, the jurors clearly Pst3 believed that he Pst2 was in the laboratory building.The terminology ’shifted backward reading’ corresponds to the fact that the reference ofthe embedded past tense Pst2 in the second sentence strictly precedes the time of theembedding verb believed. This yields a reading in which the time of the defendant beingin the laboratory is prior to the jurors’ believing time. As suggested by the indexing in(1), I think an account of this reading should assume a grammatical representation inwhich the embedded tense is anaphoric to the time introduced in the first sentence.1 Sincethe time of the crime is prior to the jurors’ believing time, the time of being in thelaboratory, which is co-temporal with it, must also precede the believing time.The other reading is the simultaneous one represented below:(2) Mary Pst2 believed it Pst2 was raining.In (2) the embedded past tense of was raining is anaphoric to the matrix past tense of believed. This results in a simultaneous reading where the raining is co-temporal with thebelieving.2 The above two examples indicate that embedded tenses can be anaphoric tothe matrix tense (as in (2) with the simultaneous reading) or to a tense in a perviousdiscourse (as in (1) with the backward shifted reading).Such examples suggest an ’Independent Theory’ of embedded tenses. The onlyrestriction the independent theory puts on a past tense verb is that it should be evaluatedat a time prior to the speech time, independently of whether it is in an embedded positionor not.3 The denotation of an embedded tense is therefore independent of syntacticconfigurations, in particular, of its embedding context. Obviously, this view differs fromthe notion that tenses are nested operators evaluated from embedded positions and up.

89Another component of the independent theory is treating tenses as referential expressionswith the potential of anaphoric readings, an idea originally developed in Partee (1973).Assuming the above, the backward shifted and the simultaneous readings arepredicted by the independent theory: in both (1) and (2) the embedded past tense is priorto the utterance time. And while in (2) it is anaphoric to its matrix tense, in (1) it isanaphoric to a tense in a previous sentence. However, example (3) seems problematic for the independent theory:(3) John Pst1 found an ostrich in his apartment yesterday. Just before he Pst2 opened the door, he Pst3 thought that a burglar Pst2 attacked him.According to the independent theory, the embedded tense Pst2, which denotes the time ofthe attack, may be co-indexed and as a consequence be anaphoric to the past tense in theprevious sentence denoting the time of opening the door. Given this, John’s originalthought must have been:(4) When I Tns2 open the door, a burglar will attack2 me.Now, since the opening of the door is later than John’s thinking, the burglar’s attack(which is co-temporal with the opening) must also be later than the thinking. But the pastunder past sentence in (3), repeated below, lacks this ’forward shifted reading’ in whichthe attack is later than the thinking:(5) He Pst3 thought that a burglar Pst2 attacked him.This seems to be a counterexample to the independent theory: the times denoted by bothpast tenses in (3) precedes the speech time, and the embedded past tense on attacked isanaphoric to the past tense on opened in the previous sentence. Nevertheless, the pastunder past sentence in (3) lacks the forward shifted reading.Notice that the forward shifted reading in (3) can be derived by the independent theorywith would in the embedded clause:(6) John Pst1 found an ostrich in his apartment yesterday. Just before he Pst2 opened the door, he Pst3 thought that a burglar Pst3 would attack him.

90The temporal relations in (6) are diagrammed in (6«):(6«) -------|---------------------|------ think open will attackIn (6), Pst3 on would is anaphoric to Pst3 on thought and they co-refer. The semantics ofthe future operator will requires the attack to be later than the reference of will, resultingin the attack being later than the thinking. Since the opening of the door is also later thanthe thinking, the attack may be co-temporal with the opening.The forward shifted reading is also absent in examples of present tense embeddedunder past tense (present under past sentences):(7) John believed that Mary is pregnant.In (7) the pregnancy must include both the utterance time (U) and John’s believing time,as illustrated below:(7«) believeUpregnancy

In section (11) I will discuss in detail the semantics of present under past sentences. Atthis stage I only want to point at the parallelism with (3): the embedded present tense in(7) cannot be interpreted as later than the believing time, just like the embedded past tensein (3). In other words, present under past sentences, like past under past ones, cannothave the forward shifted reading.3.

De Re BeliefWe saw that in examples (1)-(2) the tense in the belief context is anaphoric to a tense in anextensional position. So I have to say something about the interpretation of temporalanaphora into belief contexts. In fact, the problem is more general and concerns anypronominal element. Notice for instance that the pronoun him in the embedded sentenceof (3) refers to

John, which is outside the intensional context.

91The issue of the interpretation of NPs in belief contexts was raised by Quine’s Ortcuttexample (1956; p. 185). Quine’s example is of Ralph who believes of Ortcutt that he is aspy. In Quine’s story Ralph has glimpsed Ortcutt in a brown hat and believes that the manglimpsed by him is a spy. On another occasion he glimpsed Ortcutt in a gray hat andbelieves that the man he has so glimpsed is not a spy. If the object of the belief is aproposition (a set of worlds), then Ralph must be accused of having contradictory beliefs,since the proposition that Ortcutt is a spy is logically incompatible with the propositionthat Ortcutt is not a spy. But intuitively we do not ascribe contradictory beliefs to Ralph.Since Ralph may consistently believe that Ortcutt is a spy and that Ortcutt is not a spy, atheory of belief must be provided to account for such intuitions.Two basic notions in Lewis’ theory of de re attitudes give the right results for theOrtcutt story. The first is that of a centered world and the second of an acquaintancerelation. A centered world (Quine 1969) is a pair of a world and a designated space-timepoint. According to Lewis, centered worlds are pairs of a world and a designatedinhabitant.Once the notion of a centered world is introduced the object of the attitude is no longera proposition (set of worlds), but rather a set of centered worlds. This is equivalent to aproperty of an individual. One example Lewis gives for preferring sets of centered worldsto propositions as objects of attitudes is the case of mad Heimson who falsely believeshimself to be David Hume.4 If the object of Heimson’s belief is a proposition, thebelieved proposition is the empty one. This is so since there is no possible world whereHeimson is Hume. The empty proposition is unfit to be believed.5 Nevertheless,Heimson believes that he is Hume and this is so since Heimson self-ascribes the propertyof being Hume. Heimson and Hume have the same believed object — the property ofbeing Hume. But Hume self-ascribes this property correctly, while Heimson, whobelieves just what Hume does, self-ascribes the very same property wrongly.When we have a de re belief, the res must be presented to us in a certain way (seeKaplan 1969). Lewis names this a relation of acquaintance: ’I and the one of whom Ihave beliefs de re are so related that there is an extensive causal dependence of my stateupon him’. In the Ortcutt example, Ortcutt was presented to Ralph first by being glimpsedin a gray hat. Following Lewis, I will call this relation which puts a person a in acognitive contact with a res b in a world w ’the acquaintance relation’. As we said before,the notions of a centered world and an acquaintance relation play a central role in thesemantics of belief sentences. We will now see how the puzzle of Ralph having consistentbeliefs is resolved. Assume that (8)

92(8) Ralph believes that Ortcutt is a spy.is represented by (8«), where the NP being interpreted de re has been scoped out of thecomplement S as suggested by Cresswell and von Stechow (1982):6 (8«)

S NPRalph

VPVbelieves

S NPOrtcutt

S ly Sy is a spyTo interpret (8) we must give VP’s like that in (8«) a denotation. We will make use ofLewis’ notion of an acquaintance relation and a centered world (which were primarilydesigned to take care of NP’s interpreted de re in belief contexts) and incorporate intothem a temporal component. This is somewhat relevant for the Quine’s example and iscrucial for the interpretation of tense in belief contexts. A centered world will now be atuple of an individual (which we think of as a self), a time (which we think of as the self’snow) and a world. We give the denotation of the VP in (8««) in the semantic interpretiverule (9):(8««)

VPVbelieve

S NP

S lx S

93(9) Semantic rule for believe:Where the abstract lxS denotes P, NP denotes y’, and w0 is the baseworld, the VP in (8««) denotes the set of individuals zsubject suchthat:(i) zsubject stands in the belief relation to the set of centered worlds {<xself, tnow, w>| there is a unique individual y such that R(xself, tnow, y), and for that y P(tnow, w, y)}.(ii) in w0, zsubject bears the relation R to y’.The definition is relative to a given acquaintance relation R.We add to the Ortcutt story the temporal specification that Ralph glimpsed Ortcutt onthe first occasion at a time separated by two days from now. The acquaintance relationmust therefore be:(10) R1: lxself ltnow lb [xself glimpsed b in a brown hat two days before tnow].Condition (9i) is satisfied by virtue of what we take the belief relation to be: in each ofRalph’s centered belief worlds <xself, tnow, w> there is a unique person that xselfglimpsed in a brown hat two days before tnow, and furthermore that person is a spy in w.This is how we model Ralph’s belief that the guy in the brown hat is a spy, using Lewis’de re theory. Condition (9ii) is satisfied since Ralph (zsubject) really did see Ortcutt (thereferent of the NP) in a brown hat two days before now (the believing time), so in thebase world w0 Ralph is related to Ortcutt by R1. Sentence (11) is also true, given adifferent acquaintance relation: (11) Ralph believes that Ortcutt is not a spy.We assume that Ralph glimpsed Ortcutt in the second occasion in a gray hat five hoursbefore now. The acquaintance relation R2 is therefore:(12) R2: lxself ltnow lb[xself glimpsed b in a gray hat five hours before tnow].The first condition is satisfied: each of Ralph’s centered belief worlds <xself, tnow, w> issuch that there is a unique person that xself saw in a gray hat five hours before tnow, andfurthermore that person is not a spy in w. This is how we model Ralph’s believing thatthe guy in the gray hat is not a spy. Condition (9ii) is also satisfied: Ralph is related to

94Ortcutt by R2 in w0 since Ralph did see Ortcutt in the gray hat five hours before now.Thus equipped with a semantics of de re belief, we can analyze the reports about Ralph’sbeliefs as described in (8) and (11) as consistent.4.

Anaphora across Attitude ContextsThe role of the acquaintance relation is quite general. Specifically, it is required wheneverwe have anaphora into a belief context. Actually we can simplify Quine’s story droppingmistaken beliefs:(13) Yesterday, Ralph1 saw a man at the beach2 . He1 believes he2 is a spy.The pronoun he2 in the belief context is anaphoric to a man at the beach2 outside it. As aconsequence of the anaphoric relation the proposition denoted by the syntacticcomplement of believe is a singular proposition about the person who was actually at thebeach. It is implausible to say that this is the actual proposition believed by Ralph becauseRalph presumably does not have complete knowledge about the person who was actuallyat the beach yesterday (c.f. Lewis’ 1979 section XIII). In Ralph’s centered belief worldsthe person who is a spy is the person the self glimpsed. In some cases, this might be theactual man at the beach, in other cases not. This motivates introducing an acquaintancerelation as in the more complicated example of Quine. As in Lewis’ account of the Ortcutt example, I maintain the pronoun he2 in thereported belief is used de re. The acquaintance relation suggested by the first sentence in(13) is:(14) R3: lxself ltnow ly[xself glimpsed y on the beach one day before tnow].Given the semantics of belief we saw before, in each of Ralph’s centered belief worlds wthere is a unique y such that Ralph glimpsed y one day before tnow, and y is a spy in w.Furthermore, in the real world Ralph bears the acquaintance relation R3 to the reference of

he2, namely to the actual man who was yesterday on the beach.7 We see that when he2 isused de re, it takes its denotation in the real world, and the entity in the belief world whichis required to be a spy is not necessarily the same entity. Rather it is picked out by anacquaintance relation. Thus a theory of de re interpretation solves the problems withmodeling belief created by a theory of anaphora.

95Sentence (1) repeated below is a similar example with tenses:(1) The defendant Pst2 was actually at home watching ’The Simpsons’ at the time of the crime2. But after hearing the testimony of the first eye-witness, the jurors clearly Pst3 believed that he Pst2 was in the laboratory building.The acquaintance relation in (1) is a causal one. The jurors are acquainted with the eventswhich constitute the crime only indirectly, through the evidence of the witness whoactually saw them. The acquaintance relation is causal since certain events caused thewitness to describe them, and this description caused the jurors to maintain certain beliefsabout the time of the crime. The acquaintance relation is described below:(15) R4: lxself ltnow lwlt: [t is the unique time when the eye witness (who xself heard testify in w shortly before tnow) experienced such- and such events, and t<t now].In line with the independent theory of tense, the embedded Pst2 on

was can be co-indexed with the time of the crime and thus be interpreted as co-temporal with it. But thejurors might not be able to pick out the time of the crime absolutely correctly. In each oftheir belief worlds there is a time at which the crime occurs. How is it that this time canbe co-temporal with the time of the crime, as indicated by the co-indexing? Just like in example (13) with the pronominal anaphora, I claim that de re belief theorygives the right interpretation to the embedded sentence in (1). When the embedded Pst2 in(1) is interpreted de re, it denotes the time at which the crime occurred in the real world.But this time does not figure directly in the condition on the centered belief worlds of thejurors. Rather, its place is taken by a time picked out by the relation (15). We see that the thesis that tenses are anaphoric together with de re belief theory givesthe correct interpretation for the pronominal and temporal examples (1) and (13). I want togeneralize this thesis and claim that whenever we have anaphora across attitude contexts,de re interpretation of the anaphoric element is forced. Applying this principle to tenses, itamounts to saying that whenever a tense is embedded in an intensional position, and isanaphoric to some other element in extensional position, it must be interpreted de re.So far we saw that anaphora together with de re belief accounts for the backwardshifted reading of past under past sentences as in (1). What about the simultaneousreading of past under past? The thesis that anaphoric tenses embedded under intensionalcontexts are interpreted de re not only takes care of the simultaneous reading of past under

96past sentences, but does so with no further stipulations about this particular construction.As I have already said in section 2, the sentence(2) Mary Pst2 believed that it Pst2 was raining.has the simultaneous reading in which Mary believed at some past time that it was rainingat that time. Assuming past tense is a semantic operator shifting evaluation time, thesimultaneous reading of (2) should obtain only with present tense complements. This isso since the present tense rule introduces a time overlapping the evaluation time which in(2) is introduced by the higher past verb. To obtain the simultaneous reading for (2),SQT-theory assumes the existence of a morphological SQT-rule responsible for the shiftof present tense morphology into past tense in the complements of matrix clauses whichhave past tense morphology.However, with de re theory at hand we can account for the simultaneous readingwithout a SQT-rule. In line with the independent theory, Pst2 of the embedded was canbe anaphoric to the tense on believed. With such an anaphoric relation, we must assume ade re interpretation of the anaphoric element. What is the acquaintance relation in thiscase? It is simply identity with the now of the believer. This means that in all of Mary’sbelief worlds the time of the raining is co-temporal with her now. Since we can beacquainted with current times, R5 is a suitable acquaintance relation.8(16) R5: lxself ltnow lt[t = tnow] Applying the semantics of de re belief to (2), we get the following:(17) (i) In each of zsubject’s centered belief worlds <xself, tnow, w> there is a unique t standing in the relation R to <xself, tnow, w>, and in each case it rains at that time t in w. (ii) In w0, zsubject at the believing time bears the relation R to the reference of Pst2.Condition (17i) is satisfied since in all of Mary’s centered belief worlds w there is aunique time t identical to tnow, and in each case it is raining in w at t. Condition (17ii) isalso satisfied since at the believing time Mary bears the acquaintance relation to thereference of Pst2 in the base world. This is so since the acquaintance relation is temporalidentity, and the reference of Pst2 is the believing time.

97Notice how this analysis explains what the past tense is doing on the embedded verb.Once it is interpreted de re, it is in an extensional position and the past tense has thestraightforward interpretation of precedence to the speech time in the base world. Noticealso that our grammatical analysis of the simultaneous reading and the shifted backwardreading are really the same. The difference amounts just to a different choice ofantecedent for the embedded past tense. This looks like an optimal solution. The second sentence of (3) repeated below also involves temporal anaphora outside anattitude context. Since Pst2 on attacked is anaphoric to Pst2 on opened, which is in anextensional position, the former must be interpreted de re:(3) John Pst1 found an ostrich in his apartment yesterday. Just before he Pst2 opened the door, he Pst3 thought that a burglar Pst2 attacked him.But we already saw that the time of the attack cannot be interpreted as later than the timeof the thinking (although the opening of the door is later than the thinking). How doesour thesis that anaphoric tenses in attitude contexts are interpreted de re explain the lack ofthe forward shifted reading in (3)?The acquaintance relation in (3) is to a time later than John’s now, at which he hasjust opened the door:(18) R6: lxself ltnow lt[t is a time slightly after tnow at which xself has just opened the door]Applying the semantics of de re belief to (3) results in:(19) (i) In each of John centered belief worlds (relative to w0 and John’s believing time), there is a unique time t which stands in the relation R to <xself, tnow,w> and at that time t in w, xself is attacked by a burglar. (ii) In w0, zsubject at the believing time bears the relation R to the reference of Pst2.The first condition is satisfied since in all of John’s belief worlds there is a unique time inthe future at which John opens the door and at that time he is attacked. Condition (19ii) isalso satisfied since in w0 John at the believing time bears R to the reference of Pst2 whichis the time of opening the door.Since the above conditions are satisfied, the problem might lie in the acquaintancerelation R6. The acquaintance relations R4 and R5 involved in the interpretation of the

98backward shifted and simultaneous readings of (1)-(2) are a perceptual relation and acausal relation to some time in the present or in the past. The acquaintance relation R6involved in the interpretation of the forward shifted reading in (3) introduces a future time:the opening of the door is later than the believer’s now. But neither does the believerperceive this time, nor does he stand in a causal relation to it. This is perhaps why (3) isruled out — the acquaintance relation involved is simply an unsuitable one.A parallel example can be provided with pronouns. A lottery has been held. Marybelieves that whoever the winner is, that person is happy. In the actual world Bill is thewinner. Given these circumstances, we can not report Mary’s belief with (20), claiming

Bill is used de re:(20) Mary believes that Bill is happy.The acquaintance relation R7 involved in this story is to some y who is the winner inMary’s belief worlds.(21) R7: lxself ltnow lt lw[y is a winner in w at t

]Just like R6, R7 does not seem to be a suitable acquaintance relation. Recall that R1, R2and R3 all involve a perceptual relation of glimpsing which holds between the believer andsome y on the beach. But acquaintance relations need not be perceptual. They can becausal or may involve other direct or indirect contacts between the believer and his objectof belief (cf. Lewis 1979). However, R6 and R7 do not involve such contacts. This isperhaps why de re interpretation of the past tense on was in (3) and

Bill in (20) isimpossible.I just said that the forward shifted reading in (3) is not available because R6 is not asuitable acquaintance relation. However, (22) seems to be a counterexample to myhypothesis:(22) John Pst1 found an Ostrich in his apartment yesterday. Just before he Pst3 opened the door, he Pst2 thought that a burglar Pst2 would attack him then3. The example has a reading where the attack is later than the thinking. The time adverbial then3 is anaphoric to Pst3, whose reference is the time of opening the door. Since then3 isin an intensional position, it must be interpreted de re. But the acquaintance relationassociated with then is presumably R6. This is inconsistent with my claim that the

99forward shifted reading in (3) is missing due to the fact that R6 is not a suitableacquaintance relation.Notice that in (22) not only then but also the tense on would is interpreted de re.9 Ialready examined a configuration with would embedded under past tense. The tense on would is identified with the thinking time, and then, which modifies attack, isanaphorically identified with the opening time.(22«) ------|--------------------|----- think then will open attackA similar counterexample is available with pronouns. A pronoun in an attitude contextcan be co-referential with an NP outside it, in spite of the unsuitable acquaintance relationR7. The new situation is as follows: Mary does not know who the winner in the lottery is,but thinks that whoever he is, he is a regular guy. Mary’s thought is described in (23):(23) The winner is a regular guy.We can describe her belief with (24):(24) Before she found out who the winner was, she thought he was a regular guy. In fact, he was Bill, an employee of the State Lottery. Again, a proper name cannot be used de re in this situation:(25) Before she found out who the winner was, she thought Bill was a regular guy.The same contrast we just saw between he and

Bill also exists for then and in August.Here is the temporal analogy. Mary thinks: ’I will be home whenever John comes’. Inthe real world John comes home in August. Given this, while then in (26) can beinterpreted as co-temporal with the time of John’s coming home, the same sentence with in August does not have this interpretation.(26) Before she found out when John was coming, she was sure she would be at home then/ in August.

100To summarize this section, I said pronominal elements in intensional positions areinterpreted de re when anaphoric to antecedents in extensional positions. I claimed thisthesis accounts for the interpretation of tenses in embedded contexts. I also said that whena suitable acquaintance relation is missing, de re interpretation of the anaphoric elementis impossible. So when was in (1) and

Bill in (20) and (25) cannot be used de re, thelack of the forward shifted reading is predicted. I would have concluded at this point ifnot the counterexamples (22) and (24): in the same examples where I claimed there is nosuitable acquaintance relation, he and then may relate to elements outside the beliefcontext. This is puzzling.5.

Pronouns Interpreted de dictoMy hypothesis that anaphoric tenses in attitude contexts are interpreted de re assumes ananalysis of these elements as individual variables. More specifically, I would give tensesa DRT-style analysis with all the assumptions which follow from this framework. WhileDRT theory treats anaphoric elements (not c-commanded by their antecedent) as donkey-bound variables, the E-type analysis of pronouns views them as semantically equivalentto definite descriptions. Some representatives of the E-type approaches are Cooper(1979), Evans (1980) and Heim (1990). In (27), for instance, the antecedent is notdefinite and does not have scope over the pronoun:(27) Mary has a cat. It is in the kitchen.According to Heim’s version of E-type theory (Heim 1990), which I state here quiteinformally, it in (27) is semantically a definite description obtained by copying theantecedent NP and its scope. As a result, it is replaced by the definite description ’the catthat Mary has’. Constructing the definite description in logical form yields somethinglike:(28) Mary has a cat. The cat that Mary has is in the kitchen.When the antecedent of the pronoun is a definite (a name, a definite description, apronoun), the pronoun is simply replaced by a copy of the antecedent. Evans names apronoun obtained in this way a ’pronoun of laziness’. Pronouns c-commanded by theirantecedents are treated by both E-type and DRT theories as bound variables.How is the analysis of pronouns as definite descriptions related to the temporal datawe have encountered? We saw in the previous section that then in (22) and he in (24)

101can be anaphoric to elements outside belief in spite of the lack of a suitable acquaintancerelation. This puzzling behaviour is resolved once we assume that then and he in theseexamples are pronouns of laziness interpreted de dicto. When we substitute the definitedescription for the pronoun, we can account for its anaphoric reading without de retheory. To make this more explicit, I repeat the temporal example below:(29) Just before he Pst3 opened the door, he Pst2 thought that a burglar Pst2 would attack him then3.The antecedent for then is supplied by the before-clause, roughly as follows:(30) Just before he Pst3 opened the door, he Pst2 thought that a burglar Pst2 would attack him at the time when he opened the door.Here I assume the complement of before is a definite description equivalent to the time when he opened the door. What I suggest here is that the time adverbial then may get adifferent interpretation from that of anaphoric tenses. While tenses in attitude contextsanaphoric to tenses in extensional positions are always variables interpreted de re, in thesame configurations time adverbials like then may be pronouns of laziness interpreted dedicto. This new hypothesis resolves the difficulty raised by (22), leaving my originalproposal for the interpretation of anaphoric tenses in belief contexts intact.What is the impact of this hypothesis on the interpretation of the embedded tenses inthe examples we saw? The past tense in the backward shifted reading is a variableinterpreted de re. The same is true for the simultaneous reading where the past tense is inthe scope of the antecedent. Finally, my hypothesis that the anaphoric past tense is avariable interpreted de re is consistent with the lack of the forward shifted reading inexample (22). Since a variable does not provide a description, we need the relationsupplied by the acquaintance relation in order to substitute an individual for the variable.The forward shifted reading for the past tense is blocked, because forward-orientedrelations are not the right kind of relations.Notice that the property in the definite description content of an E-type pronoun issomehow similar to the acquaintance relation provided by R. As a consequence thebelieved proposition (or rather, property) ends up being rather similar under the twoanalyses. The difference is that a de dicto interpretation of a pronoun of laziness allowsfor a less restricted descriptive content in the definite description. This is why the pronoun then can be used in a situation where an anaphoric past tense could not be used.

102It is now clear how to proceed with example (24) with the anaphoric pronoun. As Iclaimed above, since a suitable acquaintance relation is not available in this case, thepronoun he cannot be interpreted de re. But when we assume that he in (24) is a pronounof laziness interpreted de dicto, its anaphoric behaviour stops being mysterious.Substituting the definite description supplied by the antecedent for the pronoun, we endup with something which looks right:(31) Before she knew who the winner was, she thought the winner was a regular guy.To conclude, I argue here that anaphoric pronouns across belief contexts are ambiguousbetween two interpretations: the one is of donkey-bound variables interpreted de re, andthe other of pronouns of laziness interpreted de dicto. I maintain the same for the timeadverbial then. On the other hand, anaphoric tenses across attitudes are more restricted intheir interpretation — they are always variables interpreted de re.The appeal of the theory I described in section 2-4 lies in the simplicity of itsassumptions: the first was that the semantics of tenses in embedded contexts is the sameas in matrix sentences. This implies that tenses are always interpreted relative to theutterance time, independently of the syntactic configuration they occur in. This is anextensional analysis of tense. The second assumption was that tenses, like pronouns, arereferential expressions which can be anaphoric. I called these two assumptions theindependent theory of tense. My third assumption was that temporal elements, likepronominal ones, can be interpreted de re. De re theory was originally introduced inphilosophy of language and semantics to account for examples with nominal elements inbelief contexts. Since various people have convincingly pointed out analogical behaviourpatterns shared between nominal and temporal anaphora (Partee (1973,1984), Kamp(1979, 1981), Hinrichs (1986)), the assumption that temporal anaphora across beliefshould also have de re interpretation is natural. The originality of my proposal lies incombining the three assumptions, those of the independent theory and that of de retheory, to predict the interpretation of tenses in embedded discourse. The appeal of thisthesis, as I have already said, is its simplicity. We do not need to stipulate anythingadditional about the semantics of embedded tenses. It follows directly from the semanticsof tense and belief.

1036.

Attitudes with Internal AnaphoraThere are some problems with the thesis I outlined in sections 2-4. One is raised byexample (32):(32) Last Monday John Pst2 believed that he Pst3 was in Paris on Tuesday3.The past tense on was in (32) cannot denote a time later than the believing time. Similarly, on Tuesday which is co-indexed with it, cannot be interpreted as the Tuesday followinglast Monday, but instead must be one of the previous Tuesdays. But in principle, timeadverbials like on Tuesday can refer to future times as demonstrated by the directdiscourse (33):(33) I will be in Paris on Tuesday.In (33) the time of being in Paris is co-temporal with some Tuesday later than the speechtime. Now, since the independent theory assumes anaphoricity of tenses, the tense on was in (32) can be anaphoric and thus co-temporal with the time adverbial on Tuesday.And since on Tuesday may denote a future time, the anaphoric past tense was should alsobe able to receive this future interpretation. But we just said that (32) lacks the forwardshifted reading. My thesis cannot account for the lack of the forward shifted readinghere, since the anaphora is between temporal elements inside the belief context. In suchcases, I cannot make use of acquaintance relations, and in particular, of constraints onthem.I still might try to account for (32) by pushing de re theory as far as possible, claiming on Tuesday is interpreted de re. The idea is that John might be acquainted with Tuesdayin a different way than that introduced by the expression on Tuesday. John might have anacquaintance relation to some particular future time which he is familiar with throughsome other description. Since I said that an acquaintance with future times might notconstitute a suitable acquaintance relation, this perhaps explains the lack of the forwardshifted reading in (32).Unfortunately, this explanation is not complete, since we cannot apply it to theinterpretation of (32) where on Tuesday is part of John’s attitude rather than ascribed tohim by the speaker. De re theory cannot account for the lack of the forward shiftedreading in this case. (34) demonstrates this point more strikingly:(34) John Pst2 believed he Pst3 was in Paris at some time3.

104(34) has the backward shifted reading where at some time has narrow scope relative to believe. This amount to "John believed that at some time or other preceding his believingtime he was in Paris". But the corresponding forward shifted reading where at some timehas narrow scope relative to believe is not available in (34). We cannot use de re theory toexplain the lack of this narrow scope forward shifted reading, since this approach wouldnot help with a representation where some time has minimal scope.A second objection also calls for an account independent of de re theory. Consider(35)-(36):(35) Sue Pst3 believed that she Pst3 would marry2 a man who Pst2 loved her.(36) Sue Pst3 expected to marry2 a man who Pst2 loved her.The temporal relations in (35) are diagrammed below:(35«)

Ubelieve will mlDue to the semantics of would, the marrying time is interpreted as later than the believingtime, and is undetermined relative to U. The problem is that the loving in (35) has thesalient interpretation as simultaneous with the marrying, although loved is marked withpast tense morphology. The point is that I cannot account for the simultaneous reading of loved as I did before:(37) Mary Pst2 believed that it Pst2 was raining.The difference between (37) and (35) is that while in (35) the anaphoricity between marryand the tense on loved is internal to believed, the anaphora in (37) is across the beliefcontext. Thus, de re theory, which accounted for the simultaneous reading in (37),cannot apply to (35)-(36).

105A similar example was used in Abusch (1988) growing out of a discussion by Kampand Rohrer (1984) of French data:10(38) John Pst3 decided a week ago that in ten days at breakfast he Pst3 would say4 to his mother that they Pst4 were having their last meal together.The salient interpretation of (38) is that the meal time is simultaneous with John’s sayingtime, as indicated by the indexing. The temporal relations are displayed below: (38«)

Usay were having last meal

10 days1 weekwilldecideThe decision is one week before U and the time of saying and having the meal is threedays after U. The problem here again is with the past tense morphology on were having.It does not help to say that the tense on were is interpreted de re, since as indicated by theabove diagram, the were having time does not precede any time alluded to in the sentence,and in particular, it does not precede U.11 This example is more convincing than (35)since due to the time adverbials, its temporal ordering is determined.Examples (35)-(36) and (38) constitute strong evidence for a SQT theory and againstthe extensional theory I outlined in 2-4. According to SQT theory, were having in (38)inherits its morphological past tense from the embedding would, which in turn inherits itspast tense morphology from the embedding verb decided. Semantically speaking, the twotenses morphologically marked as past are actually present tenses, which accounts fortheir simultaneous reading.To summarize, in this section we met two kinds of data which my extensional theory,which combines assumptions from the semantics of tense and belief, fails to account for.These are:(i) The lack of the forward shifted reading in examples (32) and (34) where the temporalanaphora is internal to the belief.(ii) The presence of past tense morphology on a verb whose denotation does not expressprecedence relative to any time alluded to in the sentence, in particular U (example (38)).

1067.

The Case of ModalsIn this section and the next one I try to resolve the first of the two problems myextensional theory fails to account for, i.e., the lack of the forward shifted reading in (32)and (34). With this goal in mind, I want to look at independent evidence from thebehaviour of modals showing that something special goes on in intensional contexts.When he was a teenager, John did not study enough. If we had asked him about it atthe time, he would have said(39) I ought to study more.Here ought expresses a modality relative to what was appropriate or advisable for him atthe time. If we want to describe this situation now, we cannot simply say(40) #When he was in high school, John ought to study more.What goes wrong here, I conjecture, is that there is a temporal parameter in ought whichis identified with the utterance time, so that (40) describes a present necessity rather than apast one. To describe a past necessity, we have to use one of the options in (41).(41) a. When he was in high school, John ought to have studied more. b. ? When he was in high school, given what is appropriate for a high school student, John had to study more.A similar point can be made about the temporal parameter implicit in the modal might.Suppose John married a woman with some financial prospects. At the time, he wouldhave said:(42) My wife might become rich.The modality here is an epistemic one, with the temporal perspective of the marrying time:given what John knew about his wife, it was possible for her to become rich later on. Ifwe want to describe this situation now, we cannot say:(43) John married a woman who might become rich.

107This is true even if we give more explicit clues to the epistemic modality, by insertingsomething like "given what he knew about her at the time". Again, I think the reason isthat might in (43) is understood as describing a possibility from the point of view of theutterance time. To describe the past possibility, we have to say:(44) John married a woman who might have become rich.At this point, there is a temptation to say that the might and ought have defectivemorphological paradigms — they only have present tense forms. Consider however thebehaviour of these forms when embedded under believed.(45) a. John believed that he ought to study more. b. John believed that his bride might become rich.Here the implicit temporal parameter of the modality is obligatorily the believing time. Orrather, it is the now of John’s centered belief worlds. The possible events of the wifebecoming rich are ordered after the nows of John’s epistemic alternatives, not after theutterance time or some counterpart to it. We see that in extensional contexts, the temporalparameter of such modals is obligatorily the utterance time. In belief contexts, thisparameter is identified with the believer’s now.128.

The IL Theory or Temporal ReferenceThere is a way in which the behaviour of ought is exactly what one wouldexpect if one believed in Montague’s intensional logic as a formalism for describing thesemantics of English. The semantics for IL, together with the way Montague applied it,provides an automatic way of matching up temporal and modal parameters— the so calledevaluation time and evaluation world— throughout an extensional context. Theseparameters are then bound by an up operator (

) in the intensional argument of anoperator such as believe. For instance, suppose we have two occurrences of ought or might which are not separated by any intensional operators. Say they are conjuncts.(46) ought (f1) � might(f2)The semantics of IL ensures that the same temporal parameter — the evaluation time — ispassed to the two verbs. In a top-level context this is equated with the utterance time.

108Now let us see what happens in an intensional context. An up operator is prefixed tothe argument of believe:(47) believe (j, might (f))Semantically, this acts as a lambda binding the evaluation time and evaluation world. Inanother notation, we could write:(48) believew1,t1 (j, lw2 lt2 mightw2,t2 (f))Here w2 and t2 are the evaluation parameter for

might which become bound in theintensional context.In describing the semantics of (48), we have to say what we are taking the beliefrelation to be. Given the discussion in section 2-4, an obvious possibility is to identify t2with the now of the believer. Putting it another way, the intensional argument in (48) isexactly the property which is required by Lewis’ semantics for belief, except that anabstraction for the self of the believer is missing. The point is now that this IL machineryprovides a neat account of the data regarding the temporal parameter implicit in might and ought. In an extensional context, this temporal parameter is identified with the utterancetime, as in (39) and (42). In the argument of believe, it is bound by an up operator, and issemantically interpreted as the now of the believer, as in (45). This observation pushes in the opposite direction from what I said in sections 2-4.While I did not discuss the IL theory of temporal reference there, I was implicitly rejectingit, since I proposed a theory where tenses were independently referring elements whichdid not interact in any special way with intensional operators. The difference is evident inmy treatment of the simultaneous reading of past under past. I said that in therepresentation (49), the second occurrence of Pst2 was interpreted in the same way as thefirst one, as a referring element in an extensional position.(49) John Pst2 believed that it Pst2 was raining.Now, since I used Lewis’ semantics for belief, I did assume that the semantics involvedreference to the now of the believer. The difference lies in the fact that (49) includes noparameter in the complement sentence which directly names the now of the believer.Rather, this was introduced in the semantics of de re belief as a counterpart of thereference of the embedded Pst2.

109If this kind of analysis was in general correct, it would show that the IL system — atleast the temporal part — was at best irrelevant. If we did insert an up operator inintensional contexts, its temporal part would be vacuous, since there are no evaluationtime parameters to bind in an representation such as (49).At this point, it is of interest to see where my analysis of the simultaneous readingbreaks down when applied to might and ought. Consider again example (45):(45) a. John believed that he ought to study more. b. John believed that his bride might become rich.We assume that ought have discrete temporal parameters. Suppose theseparameters are interpreted de re, and thus scoped out to an extensional position. In thiscase the temporal parameter of ought would be the utterance time judging bythe examples (39)-(42). But in (45a)-(45b) the reference of the temporal parameters is topossibilities and obligations at the believing time and not at U. I cannot replicate myanalysis of Pst\Pst sentences with such examples. These observations explain my earlier remark that it is wrong to think of ought as having a present tense temporal parameter. For if so, we could not account fortheir behaviour in (45) when embedded under believe. I have suggested that it is moreinsightful to treat the temporal parameter of ought as an IL-evaluation time.9.

The Upper Limit for ReferenceI have just said that the IL analysis of temporal reference, which keeps track of a localevaluation time, has something to recommend it. Earlier, I discussed the problem ofshifted forward readings, and said that an account based on restrictions on acquaintancerelations was not general enough, since it cannot predict the lack of the forward shiftedreading in examples like (32) and (34) where the temporal anaphora is between twointensional positions.However, I find part of this account worth preserving. Generalizing what I said insection 4, let us speculate that forward reference with tenses was impossible becausefuture times are not sufficiently determined from the perspective of the now of anintensional context. There is a relation between this idea and branching future modelswhere modal space is represented as a tree or forest:

110 (50)

Epistemic alternatives are points in this tree, say the circles above. From the perspectiveof one of these circles, the past is determinate. For instance, starting at˚one of thesecircles we can search backwards for the last occurrence of a thunderstorm in Stuttgart.But looking in the other direction, we cannot find a unique next thunderstorm, becausethe possibilities branch apart. To talk about the future, we have to quantify over thebranches by using modals or a similar operator. This ties in with the observation thatthere is no future tense in English, just future-oriented modals. The suggestion then is thatthere is a constraint on the reference of tense nodes in intensional contexts, having to dowith the nature of modal space. We can use the backward-shifted belief report (51a)because the past is determinate from the point of view of one of John’s alternatives. Wecannot use the forward shifted report in (51b), because the future is indeterminate.(51) (a) Mary believed that John was afraid during the last thunderstorm. (b) Mary believed that John was afraid during the next thunderstorm.Let us say, then, that the now of an epistemic alternative is an upper limit for the referenceof tenses. Given that the now of a belief alternative is equated with the local evaluationtime of the complement of believe, we can restate this by saying that the local evaluationtime is an upper limit for the reference of tenses. I call this constraint on the reference oftenses the upper limit constraint (ULC). The lack of the forward shifted reading in (51b)is due to the ULC.1310.

An Intensional theory of Transmitted Temporal RelationsThe upper limit on tense reference solves only half of the problem of tense in intensionalcontexts. The remaining problem is exemplified by the example repeated below:(52) John Pst3 decided a week ago that in ten days at breakfast he Pst3 would say2 to his mother that they Pst2 were having their last meal together.

111We saw that the account of sequence of tense from sections 2-4 (using de reinterpretation) was applicable to the second occurrence of Pst, but not to the third. The dere interpretation strategy worked by putting a past node into a position where itsinterpretation could be taken to be temporal precedence. But in (52), the contemplatedmeal (i.e. the event associated with the third past tense node) does not precede any timeevoked in the sentence. In particular, it does not precede the utterance time.This example suggests the need for a sequence of tense solution— one in which thethird Pst node in (52) does not have the obvious interpretation, but is somehow licensedby the presence of an embedding past tense node. There are several reasons to believe thatsequence of tense should not be formulated in a purely syntactic way. First, as discussedin Abusch (1988) it is sensitive to the logical scope of operators. Consider a reading of(53) where the NP the topic that the participants were most interested in has narrowestpossible scope.(53) Five days ago, John promised to talk during a seminar a week later about the topic that the participants were most interested in.On that reading were can be understood as referring to the time of the seminar, and Johnhas made a very open ended promise— he will talk about whatever the people who showup happen to be interested in. This is the sequence of tense reading parallel to the readingof (52) I discussed; note that the temporal adverbs give the information that the seminarfollows the utterance time. On a reading where the noun phrase headed by the topic haswidest scope — where John has (more sensibly) made a promise to talk about a specifictopic — were cannot be understood as referring to the seminar time, but rather must be co-temporal with the promise time or precede it. This shows that SQT is sensitive to thelogical scope of operators, and cannot be described in terms of surface syntax.14Along the same lines, there is no extensional analog of (52). Consider for instance theexample below:(54) Last week John met a woman who was in the next room (now).Suppose that sequence of tense could eliminate the semantic content of the tense on was.Then (54) should have a reading where was refers to the utterance time. However, thisreading can only be expressed by a woman who is in the next room. This shows SQTonly operates in intensional contexts. Finally, Irene Heim has given examples, discussed in Ogihara (1989), that sequenceof tense can be triggered without a higher tense operator being syntactically present. For

112instance, understanding Mary’s desire in (55) as being a past desire is sufficient to licensesequence of tense on resembled.(55) I know that Mary was a strange child. But her desire to marry a man who resembled her is really bizarre.Nominals describing psychological states have temporal parameters with an obviousmotivation in lexical semantics: people have different psychological states at differenttimes. In (55), the discourse context suggests that the temporal parameter for Mary’sdesire is a past time. Apparently, selecting such an understanding of the temporalparameter in desire is sufficient to license sequence of tense in its complement. This example shows that a SQT past tense need not be semantically vacuous: in (55)the past tense gives information about the location of the temporal parameter of theembedding operator. Consider the following representation:(55«)

NPher

NNdesire(tdesire )

lt2lw2

Sto2

VPVmarry

NPNPa man

Swho

S Pst2 VPresembled her

113tdesire is the temporal parameter of the embedding nominal. Let Rresemble be a relationrelating the reference of Pst2 to its local evaluation time, (which is t2) and let Rdesire be arelation relating tdesire to its local evaluation time (which is U).The past tense in (55«) does not have a local interpretation of temporal precedence, asdictated by the fact that it is coindexed with its local evaluation time. To characterize theinformation contributed by this tense, we have to treat it as providing information notsimply about the local relation Rresembled, but about the set of relations {Rdesire,Rresembled}: at least one of these relations must be the temporal precedence relation. Giventhe indexing, Rresembled cannot be temporal precedence, so it must be Rdesire whichsatisfies this condition.In order to state this, we must keep track of enough information to allow Pst2 to place aconstraint on Rdesire. Let us say that(i) All operators with intensional arguments (whether they are verbal or nominal)introduce a relation variable relating their local temporal parameter to their local evaluationtime. In our example, Rdesire relates tdesire to U, so that Rdesire (tdesire, U) is a constraint atthe level of desire.(ii) Such relations (Rdesire in our case) are transmitted by a feature passing mechanismto the intensional arguments.(iii) The semantics of past tense is a constraint on a set of such transmitted temporalrelations, along with the local relation: at least one of these must be the temporalprecedence relation.Since we have seen that SQT is sensitive to the scope of operators, this informationhas to be transmitted at a level where scope has been represented, such as logical form.

114A semantic tree with annotated temporal relations is given below:(55««)

NPher

NNdesire(tdesire ) constraint Rdesired(tdesire,U)

Slt2lw2

Sto2 marry

NPNPa man who

S Pst2 constraint Rresembled (t2,t2 ) relations {Rresembled,Rdesire } tense-constraint Rresembled = < or Rdesire = < VPresembled herAll the relevant information is written under the embedded tense Pst2. The local temporalrelation is Rresembled, which relates t2 to the local evaluation time t2 (which is bound by lat the level of the argument of the verb

desire). The set of temporal relations constrainedby Pst2 includes the transmitted relation Rdesire in addition to Rresembled. The constraintcoming from the past tense PST2 is that at least one of them is temporal precedence. Sincethe arguments of Rresembled are cotemporal, it must be Rdesire which expresses temporalprecedence relative to its local evaluation time U. In the case of a tense in an extensional position we have the default of the normalsemantics of past tense: the set of transmitted temporal relations for a tense in anextensional position is empty, and so the local relation must satisfy the constraint. In theexample below this is the relation between t2 and the local evaluation time U.

115(56) John left.

SJohn

Pst2 constraint Rleft(t2,u)relations {Rleft}tense-constraint Rleft = <

VPleftIn section 6 I mentioned example (36). Parallel to the reading of (35) which I discussed,Pst3 on loved is understood as co-temporal with marry, although loved has past tensemorphology.(36) Sue Pst3 expected to marry2 a man who Pst2 loved her.As I argued for (35), this example too cannot be handled by de re theory, since both lovedand marry are in the same intensional context. I believe such examples constitute clearevidence for the intensional analysis of SQT which I presented. My analysis assigns (36)the following temporal relations:

116(36«)

SSue PST3 constraint Rexpected (t3,u ) relations { Rexpected }tense-constraint Rexpected = <

VPexpected lw2lt2

Sto VPVmarry

NPDetaN¢man

S¢who

Se PST2 constraint Rloved (t2,t2 ) relations { Rexpected, Rloved}tense-constraint Rexpected = < or Rloved = <

VPloved her

Expected is an intensional operator, so it introduces the relation Rexpected and transmits itto its argument. The tense constraint coming from Pst3 is that Rexpected=<. The set oftemporal relations constrained by Pst2 on loved is {Rexpected, Rloved}. Rexpected is thetransmitted relation and Rloved is the local relation. If we look at Rloved we see it does nothave an interpretation of temporal precedence because t2 fills both arguments of Rloved.However, since we already have the information Rexpected=<, the tense-constraint issatisfied.

117Notice that under a different co-indexing, the loving time can precede its local evaluationtime. (57) is such an example:(57) Sue Pst2 expected to3 marry a man who Pst4 loved her [when they met]4Here, since the meeting precedes the marrying, so must the loving.My intensional analysis of SQT also handles the simultaneous reading of Pst\Pst.Consider again my earlier example (2)(2«) Mary Pst2 believed that it Pst2 was raining.The relevant tree for (2), with the set of transmitted temporal relations, is drawn below:(2«)

SMary PST1 constraint Rbelieved (t1,u ) relations { Rbelieved }tense-constraint Rbelieved = <

VPbelieved

lw2lt2

Sit PST2 constraint Rwas (t2,t2 ) relations { Rwas, Rbelieved }tense-constraint Rbelieved = < or Rwas = <

VPwas raining lw2lt2 is the up operator introduce by believed. Let us assume that it is possible for theembedded tense to be co-indexed with lt2. Since t2 is the local evaluation time, we obtainthe constraint Rwas(t2,t2). This excludes Pst2 being locally licensed. Instead, Pst2 is non-

118locally licensed by virtue of the fact that Rbelieved is the relation <. We see that Pst2 on was raining reflects the fact that the tense of its embedding verb expresses pastness.Remember that this reading could also be derived by the independent theory. In section4 I said that Pst2 on was raining, which is in intensional position, is anaphoric to thetense on believed, which is in extensional position. This configuration forces a de reinterpretation of the tense on was raining. The time of the raining in the belief worlds isco-temporal with the believer’s now. In the real world, the reference of Pst2 on wasraining precedes U. This allows us to maintain that in intensional positions past tense hasthe same meaning as in extensional ones, namely precedence to U. I said before that onenice consequence of using de re theory for the analysis of examples like (2) is that we donot need to stipulate anything additional to the semantics of tense and belief. But we sawwe need the intensional account for cases of anaphora internal to belief. If we cannot dowithout it, we might as well employ it to account for the simultaneous reading ofPst\Pst.The difference between the interpretation of the embedded tense in the two alternativeaccounts of (2) is clear: in de re theory, past tense retains its standard interpretation inwhich it expresses pastness relative to its evaluation time, which is U. This is true forboth extensional and intensional contexts. In the intensional analysis, past tense is notalways licensed by the local eventuality preceding something else. Instead, it can belicensed by the temporal parameter of one of the embedding intensional operatorspreceding its local evaluation time.What about the lack of the forward shifted reading of Pst\Pst sentences? Consider(58) John Pst2 believed that it Pst2 was raining.The forward shifted reading of (58) can be derived by neither the extensional nor theintensional analysis. According to the intensional account, when the embedded tensenode is in the scope of the higher one, it is subject to the upper limit constraint whichexcludes the forward shifted reading. In the extensional analysis, when was is interpretedde re, it is scoped to an extensional position and leaves behind a trace which is subject tothe upper limit constraint. This scoping is represented in (58«):(58«) believe (j, Pst2, <lt2 [it was Tns2 raining]>.The upper limit constraint guarantees the trace Tns2 cannot be interpreted as later than itslocal evaluation time t2.

119 11.

The Present Tense in Intensional ContextsWhat about the semantics of the present tense? The obvious semantic rule is thecomplement of the one for past tense: no element of the set of temporal relations is the"<" relation. I will understand this in the following way: each of the relations should be atemporal relation which entails "�<", the negation of the temporal precedence relation.Since we already have a constraint that the reference of tense nodes cannot follow thelocal evaluation time, for tense nodes this will amount to the relation of temporal overlap.So a present tense in an extensional position will be constrained to overlap the utterancetime, as in standard accounts.However, the interpretation of present tense is more complicated in intensionalcontexts. When the present tense is embedded under an intensional past verb it appears tohave a quite intricate interpretation. Consider (59) mentioned before,(59) John believed that Mary is pregnant.The rough intuition about this example is that Mary’s pregnancy seems not only tooverlap John’s believing time, which is in the past, but to include both John’s believingtime and the utterance time. This is illustrated in (59«): (59«)

believeUpregnancy

I call this reading the double access reading (DAR) of a present tense complement of apast tense verb (Present under Past sentences Prs\Pst).However, our rough intuition is not quite right. First, the complement is not requiredto be actually true at the believing time or the utterance time. Suppose Mary has gained alot of weight over the last few months, and that two weeks ago at lunch John announcedthat the explanation was a pregnancy. In saying (60)(60) John said two weeks ago that Mary is pregnant but actually she has just been overeating for the last three months.

120The speaker is reporting John’s claim, but explicitly denying that it is correct. Accordingto the speaker, there certainly is no actual pregnancy overlapping the time of John’sstatement and the current utterance time. This shows that the picture (59’) need not depictthe world as described by the speaker.There is also the problem with saying it describes the world according to John. Whenhe made his assertion, John was not making a prediction about the future time when (60)is uttered- he was just saying how he thought things were at his time. He may ask thespeaker not to misrepresent his believed proposition and use past instead of present tensein the complement.What seems to licence the Prs\Pst in this example is that the speaker is interested in theexplanation for Mary’s symptoms in an interval spanning the two times. In fact, (59)seems inappropriate if Mary’s symptoms, her big belly, and so forth, do not persist at theutterance time. In this sense, the present tense imposes a condition on the base world,even though the condition is not one requiring that Mary be pregnant at the intervaldepicted in (59’). This poses a puzzle for the syntax/semantics interface since semanticmaterial in a complement S standartly contributes to the proposition which is the semanticargument of the verb. In the rest of this section I show how the mechanisms oftransmitted temporal relations and de re interpretation actually predict the DAR in (59),i.e., the reading where in the base world Mary’s symptoms overlap both the believing andthe utterance time. My analysis also settles the puzzles raised above.In the previous section I outlined how temporal relations are transmitted to theargument of intensional verbs. When this mechanism is applied to sentence (59), itintroduces the constraints in representation (61):

121(61)

SJohn PST1 constraint Rbelieved (t1,u ) relations {Rbelieved }tense-constraint Rbelieved = <

VPbelieved lw2lt2

SMaryPRS3 constraint Ris (t3,t2) relations {Ris,Rbelieved}tense-constraint Ris � �< and Rbelieved � �<

VPis pregnantThe tense constraint introduced by PRS3 in (61) is that both Rbelieved and Ris imply"�<". The tense constraint coming from PST1 is that Rbelieved is <. The representation in(61) therefore involves contradictory constraints on the relation Rbelieved, one contributedby the higher tense and one by the embedded one. The theory therefore entails that apresent tense cannot be embedded inside the intensional argument of a past tense verb.While false as a statement about surface syntax, I believe this is the right conclusion as adescription of a more logical level. In Abusch (1991) I said that in such Prs\Pst structuresthe present tense was interpreted de re, and thus in an extensional position. I argued thatthis provided the best account of the rather peculiar semantics of Prs\Pst examples. In therest of this section I want to further pursue this line of thought.In (62), PRS3 is scoped out to an extensional position outside the intensionalargument of believe (which is lw2lt2S) leaving behind a trace TNS3.

122(62)

SJohn PST1 constraint Rbelieved (t1,u ) relations {Rbelieved }tense-constraint Rbelieved = <

VPbelieved

PRS3 constraint Ris (t3,u ) relations {Ris }tense-constraint Ris � �< lt3lw2lt2

SMary TNS3

VPis pregnantScoping PRS3 to an extensional position changes things in two ways:(i) The local evaluation time of PRS3 is U instead of t2.(ii) Rbelieved is no longer in the set of relations constrained by PRS3, so thecontradictory condition on Rbelieved is eliminated.The intuition about Prs\Pst sentences is that the embedded tense overlaps both theutterance time and the believing time. In (62), Prs3 is constructed to overlap the utterancetime, but this representation does not make it clear it also overlaps the believing time. Toshow how this comes about, I will look at relations between temporal parameters in (62):(63) believing time t1 base worldbelief world utterance time Ubeliever’s now t2In the base world we have the believing time t1 (corresponding to Pst1 in (62)) and theutterance time U. In the belief world we have the believer’s now t2 (corresponding to lt2

123in (62)). The balls in the two worlds, the believing time t1 and the believer’s now t2, arecounterparts.We now look at the information contributed by present tense. PRS3 is present tense,and in this case the associated temporal constraint amounts to overlapping the utterancetime. This means that it might or might not overlap the believing time. This leaves twopossibilities for the reference of PRS3, represented below by the open ellipse. In (64a)PRS3 overlaps just the utterance time and in (64b) it overlaps both the utterance and thebelieving time.(64) a. b.

t1t2U

Ut1t2The trace TNS3 left behind is a free variable and therefore bare of temporal properties.This means it is unspecific as to whether it denotes a present or a past time. However,since it is a tense node, it is subject to the upper limit constraint, which is a generalconstraint on tense. The ULC prevents TNS3 from referring to a time later than its localevaluation time t2. So the reference of Tns3 might either overlap or precede t2, asillustrated in (65a) and (65b):(65) a. b. Ut1U t2t2t1This leaves two possibilities for the reference of TNS3 in the belief world as diagrammedabove.So we have two possibilities for the reference of PRS3 (these in (64a) and (64b))) andtwo possibilities for the reference of TNS3 (these in (65a) and (65b)). Taken together,2·2 gives us four possible combinations for the reference of PRS3 and TNS3.The idea is that the counterpart relation invoked by de re construal eliminates some ofthe four combinations, by requiring that the actual and the belief worlds be temporally

124isomorphic. The believing time t1 is a counterpart of the believer’s now t2, and PRS3 is acounterpart of TNS3. With a reasonable acquaintance relation, when PRS3 overlaps thebelieving time t1 in the actual world, its counterpart TNS3 should overlap the believer’snow t2 in a belief world. When PRS3 precedes the believing time t1 in the actual world,its counterpart TNS3 should precede the believer’s now t2 in the belief world. Thiseliminates the following combinations.(66) a. b.

t1t2U

Ut1t2 c.

Ut1t2What is wrong with each of them is that the open ellipse looks different in the base andbelief worlds from the perspective of the balls (the believing time t1 and the believer’stime t2). In other words, the belief and the base worlds are not temporally isomorphic asrequired by an appropriate acquaintance relation. The remaining possibility is the one in(66d): d. U t1t2

125This is the double access reading where the reference of the present tense PRS3 in thebase world overlaps the believing time and the utterance time.Now I want to apply this to example (59), using a specific acquaintance relation. In(67) I represent its VP, with the present tense in extensional position interpreted de re:(67)

VPbelieved

PRS3 lt3Slw2lt2

SMary TNS3

VPis pregnant I use the same formalization as in section 4 where I discussed the extensional analysis ofPst\Pst . The denotation of the VP is given in (68), where Q is the denotation of theabstract lt3S: (68) Set of individuals zsubject such that (i) zsubject stands in the belief relation to the set of centered worlds {<xself, t2, w2>| there is a unique time t such that R(xself, t2, t), and Q(t2, w2, t)} (ii) in w0, zsubject at the evaluation time t1 (i.e. zsubject’s believing time) bears the relation R to the referent of PRS3.I will apply this definition to the pregnancy example. I said before following my (1991)paper that a reasonable acquaintance relation for (59) is one picking out the maximalinterval overlapping the reference time at which Mary has a big belly. This acquaintancerelation is given in (69): (69) R8: lxself lt2 lt [ t overlaps t2 and t is the maximal interval at which Mary has a big belly].For condition (68i) to be true, John is supposed to stand in the belief relation to the set ofcentered worlds given in (70):

126(70) {<lxself lt 2 w2> | there is a unique time t such that t is the maximal interval overlapping t2 such that Mary has a big belly in w2 at t2 and further, at this time t2 in w2, Mary is pregnant}.Given what we take the belief relation to be, this would be true if each of John’s centeredbelief worlds <xself, t2, w2> fits the condition above. Given John’s belief, this is prettyplausible: in each centered belief world Mary is pregnant and consequently has a big bellyat t2, and at the maximal interval throughout which she has the symptom, she is alsopregnant. In the different centered belief worlds of John the maximal interval may bedifferent. In some of John centered belief worlds it may not reach up to the utterancetime, and in others the maximal interval overlaps the utterance time and may extendbeyond it. The length of the maximal interval may vary from one belief world to another,and all these intervals are consistent with John’s beliefs. We see that condition (68i) issatisfied. Condition (68ii) is also satisfied. This is so since in the base world PRS3denotes the maximal interval overlapping t1 at which she has a big belly. And by virtue ofthe information coming from the present tense morphology, this interval overlap U aswell.To summarize, what I claim here is that the double access reading is derived in thefollowing way:(i) The semantics of tense forces de re construal of present tense. This is so since the contradictory information on Rbelieved in (61) shows PRS3 is scoped out to an extensional position.(ii) When we have de re construal, the semantics gives us the double access reading. This follows from the constraints on present tense (PRS3) and the trace behind. Together with the counterpart relations enforced by de re theory it yields the desired double access reading for Prs\Pst sentences.Two earlier analysis of Prs\Pst have suggested that the present tense is interpreted dere in Lewis’ and Cresswell/von Stechow’s technical sense (Abusch 1991) or scoped outof the embedded sentence via the ordinary scope mechanism (Ogihara 1989). Theseproposals are from my point of view on the right track. However I think they both containundesirable stipulations, and therefore do not quite succeed in deriving the semantics ofPrs\Pst from independently motivated principles. In my earlier paper, I assumed exactlythe scheme of de re interpretation and the logical forms reviewed above, and mydiscussion here of plausible acquaintance relations for Prs\Pst sentences is borrowed fromthat paper. However, I said there that the fact that the reference of the scoped presenttense node in (62) overlaps both the believing time and the utterance time follows directly

127from the semantic interpretive rule for the present tense, something which now strikes meas implausible and stipulative. In the present analysis, as just reviewed, the reference ofthis node follows from an interaction of independently motivated considerations, namelythe semantics of present tense, the semantics of de re interpretation, and the upper limitconstraint on the reference of tense nodes. All of these were motivated by considerationsindependent of the Prs\Pst configuration and its peculiar semantics.A similar point can be made about Ogihara’s analysis. He proposes a logical form inwhich the embedded tense node (in Ogihara’s notation, an Aux node) is copied andadjoined to the matrix S (Ogihara 1989:p327):(k) [S[Aux k Pres][S John Past say that Mary [Aux ek Pres] be pregnant]]Assuming a morphological present in the embedded position is motivated by the desire toderive the double-access semantics (with the reference of the present tense overlappingboth the utterance time in the base world, and the evaluation time in a belief world)directly from rules of semantic interpretation. Since there are two coindexed presenttenses in LF, one in matrix position and one in the embedded position, overlap with boththe utterance time and the embedded evaluation time (i.e. the believer’s now) can be readdirectly off the logical form, given that Ogihara gives present tense a semantics of overlapwith the local evaluation time (or rather, the semantics of present tense is that the referenceof the tense node contains local evaluation time, Ogihara (1989:p 334)).The question for someone advocating this analysis has to answer is why scoping inthis case leaves a copy rather than a trace. In all other cases I know of, scoping puts thecontent of the scoped phrase in a higher position, with simply a bound variable —syntactically a trace — in the embedded position. This is the semantics of quantifier scope,and in the case of Cresswell and von Stechow’s logical forms for de re interpretation,getting the content of the phrase interpreted de re not to contribute to the believedproposition is part of the motivation for the logical form.Independently, it is not clear to me what in Ogihara’s analysis forces the present tenseto take wide scope. If Ogihara’s semantics of present tense is simply that local evaluationtime is contained in the reference of the tense, a logical form for Prs\Pst where theembedded tense is not scoped would have a simultaneous reading, like the simultaneousreading of Pst\Pst. Since there is no such reading, some way of ruling out this logicalform is required.

12812.

Stowell’s Temporal Polarity TheoryIn recent work, Tim Stowell has discussed an account of sequence of tense which has alot in common with the proposal made here, both in terms of motivating phenomena andanalysis (Stowell ms.). His proposal is in many respects more syntactically oriented thanmine, the idea being to relate certain aspects of temporal interpretation to analogousphenomena in the nominal domain, in particular control PRO, and to link the theory oftemporal parameters and relations to a more general account of the syntax-semantics mapin an X-bar theoretic scheme. This project is one with which I am very sympathetic, andbelow I will outline a correspondence between Stowell’s representational approach andmy theory, a correspondence which I find remarkable, given that they were independentlydeveloped. Stowell’s account of sequence of tense, like mine, allows for non-locallicensing of past tense morphology by higher temporal relations. In his metaphor, thedistribution of overt past tense morphology is analogous to that of negative polarity items:just as a negative polarity item must be in the scope of a semantically negative trigger,overt tense morphology must be in the scope of a pastness operator, which turns out, atleast in English, to be a covert operator. Specifically, the constraint is this:(71) In LF, an overt past tense morpheme (written past) must be c-commanded by a temporal operator expressing temporal priority, written

Past.Since c-command is an unbounded relation, past tense morphology can be non-locallylicensed. The similarity to my proposal is obvious. However, I will argue that theconventional syntactic relation of c-command does not get at the right generalization, inthat it misses the role of intensionality.Simplifying things slightly, Stowell’s account is based on a syntactic TP (tense phrase)with the following geometry:(72)

TPZP0

T«TVPZP1 VPThe tense node T denotes, in my terms, a relation between local evaluation time andeventuality time; ZP0 denotes the local evaluation time and ZP1 corresponds to theeventuality argument of the verb. Under these assumptions, the structure of (56) is:

129(73)

TPZP0

T«TPast

VPZP1past

VPNPJohn

VPleftZP1 is the overt tense morpheme, denoting the leaving time or eventuality. The upperlevels of the tree contribute the information t1<t0, which is what we want, assuming asStowell does that the specifier of TP in an unembedded context is identified with theutterance time so that t0 is the utterance time. The novel aspect here is that the nodecontributing the temporal precedence relation, namely

Past, is a covert operator, and isviewed as freely inserted. The overt tense node past is licensed by virtue of being c-commanded by

Past in LF.

130A simultaneous reading of (2) has the following analysis:(74)

TPZP0

T«TPast

VPZP1past

VPNPJohn

VPVbelieved

TPZP1

T«TVPZPpast

VPNPitVP was rainingThe main point is that the embedded tense node past is non-locally licensed by the c-commanding node

Past, so that no local licensing relation need be present. This leaves anumber of options open for the embedded T and [ZP past] nodes, but Stowell would haveno reason to be unhappy with my suggestion that the embedded overt tense [ZP past] iscoindexed with its local evaluation parameter ZP1, and that the embedded T contributes anessentially unconstrained temporal relation variable.Something needs to be said about the embedded local evaluation parameter ZP1. InStowell’s representation, it is coindexed with the believing time, rather than being boundby lambda at the level of the argument of believe, as in my representation. Stowell aims toenforce this coindexing with control theory, on the model of control PRO configurations:(75) John4 hopes [PRO4 to leave]

131The representation (74) does not directly represent the now of the believer as a temporalparameter bound by the lambda at the level of the argument of believe. But Stowell’sanalogy to control makes sense semantically, given that control PRO is interpreted as a dese pronoun, a pronoun of self-reference. That is, in (75), the person who leaves in acentered world where John’s hope is fulfilled is the self of that world. Presumably, anaccount of the syntax-semantics interface which gives PRO4 in (75) a de se interpretationwould generalize to give the embedded PRO-like evaluation time parameter in (74) aninterpretation as the now of the believer. Returning to the analysis of the embedded tense in (74), the tense polarity constraint(71) gives the same result as my formulation stated in terms of temporal relationstransmitted to intensional arguments by feature passing. Notice, though, that a c-command constraint enforced at LF does not give intensional arguments any specialstatus. If what I said in section 10 is correct, genuine sequence of tense arises only inintensional contexts. Consider an extensional context, with an embedded relative clause:(76) a. Sue married a man who was in love with her best friend. b. Sue married a man who is in love with her best friend.The observation about (76a) is that it has no reading equivalent to (76b), with the lovingtaking place at the utterance time. Because the point is so obvious, it might be surprisingthat any theory runs the risk of deriving this reading. But in fact, I think many theories ofsequence of tense do. Within a theory employing the temporal polarity constraint (71), wehave to check whether any logical forms along the following lines are possible, with theembedded morphological past tense past licensed by the matrix operator

Past.(77) [ZP0 Past past1 Sue married [a man who [ past0 was in love with her best friend]]]As in the simple structure (73), the matrix evaluation time ZP0 denotes the utterance timeand the matrix eventuality time past1 precedes the utterance time. Since the embeddedmorphological past tense is c-commanded by the matrix operator Past, it meets thepolarity constraint (71). It follows that it need not be licensed by a local Past operator.This has the effect of making its reference quite free, and above I have coindexed it withZP0, the utterance time.In order to see whether there is a genuine problem here, we have to consider theindexing of the embedded spec of TP in (77), i.e. the embedded evaluation timeparameter. Here is a version of the representation with this node included:

132(78) [ZP0 Past past1 Sue married [a man who [ ZPk T past0 was in love with her best friend]]]What we have to play with is the index k of the local evaluation time ZPk, and thetemporal relation expressed by T, the embedded head of TP. Let us consider two optionsfor k, the utterance time index 0, and the marrying time index 1. If k is 0, the evaluationtime for the embedded sentence is the utterance time, and we could take the relationexpressed by T to be identity, since T is a relation between eventuality time and localevaluation time, which would be identified if k is 0. This is a representation for theunobserved reading of (76a) where the time of being in love is the utterance time ratherthan the marrying time or some other past time.If k is 1, the evaluation time for the embedded sentence is the marrying time. In thiscase, there is a good prospect for ruling out the representation. In particular, we couldappeal to the upper limit constraint on the reference of tenses, as in my theory. If k is 1,the reference of past0, namely the utterance time, follows the local evaluation time forpast0, namely the marrying time. So, perhaps the solution to the problem posed by (76a)is that the evaluation time for the embedded TP is forced to be the marrying time in any LFconfiguration where

Past c-commands the embedded past. Within Stowell’s program, thismight be a consequence of control theory. Unfortunately, the data regarding the temporalperspective of certain modals discussed in section 7 provides evidence against allowingevaluation time to be shifted in extensional contexts. If we assumed a version of (78)where k is 1, there should also be representations along the following lines:(80) [ZP0 Past past1 Sue married [a man who [ ZP1 T might become rich]]]But this would --- at least given my assumptions from section 7 --- be a representation fora reading where the temporal perspective of might is the marrying time, something whichis not possible in this extensional context.My conclusion is that evaluation times are never shifted in extensional contexts, and asa result the index k in (78) would have to be 0. This means that to rule out therepresentation (78) — a representation where the embedded node past denotes the utterancetime — we have to appeal to something other than an inappropriate relation to localevaluation time. My hypothesis is that the embedded past is not commanded by alicensing element in the relevant sense. In my proposal, the set of potentially licensingtemporal relations in (78) would consist just of the local relation expressed by T. The

133reason the matrix relation Past is not a potentially licensing relation is that the embedded past node is not inside an intensional argument of married.I emphasize that the point of interest in the argument I have just made is not whetherwe should think of the licensing relation as a structural relation in LF, but the content ofthat relation. Presumably, if intensional arguments were structurally marked in LF, wecould reformulate my constraint --- which in the approach I outlined was implemented byfeature passing --- as a command-like constraint.13.

Concluding RemarksAlthough the independent theory seems quite attractive as a theory of tense, we saw that itis not general enough. I said its appeal lies in its assumptions, which do not go beyondwhat we already know about the theory of tense and attitudes. The data I introduced callsfor a SQT-like analysis sensitive to intensional contexts, where temporal relations aretransmitted by a feature passing mechanism to intensional arguments. This together witha generalization of the standard interpretation of tense (past and present tense) givesembedded tenses the desired interpretation. Under the proposed analysis SQT-past tenseis not semantically vacuous, as it satisfies the condition of temporal precedence non-locally.Although SQT theory covers all past tense examples handled by the independenttheory, as well as additional data the latter fails to generate, I want to preserve theindependent theory with its de re belief component. In section 11 we saw that de reinterpretation of tense plays a central role in the interpretation of Prs\Pst sentences as itaccounts for their double access reading.Independently of SQT, a theory of tense must include the generalized version of theconstraint on acquaintance relations, i.e., the upper limit constraint. This says thereference of tense cannot follow a local evaluation time parameter, which in a beliefcontext can be equated with the believer’s internal now. We saw that keeping track ofsuch a parameter (as in Montague’s IL) is independently motivated by data having to dowith the temporal perspective of modals such as might. The upper limit constraint isrelated to a branching future concept of modal space, where the past but not the future isdetermined from the point of view of one modal alternative.

134NotesThis paper is a contribution on my part to the Dyana-II project commissioned by theEuropean community. My interests in sequence of tense was triggered many years agoby reading a manuscript on French indirect discourse by Hans Kamp and ChristianRohrer, a work which unfortunately has never been published. I benefited from talking toHans Kamp on these issues. Murvet Enc’s work on embedded tense gave old issues anew semantic twist. I owe a lot to her work which pointed at the important problems.Finally and most importantly, Mats Rooth helped clearing vagueness and getting me seewhat the real issues are. My long discussions with him over the topics presented in thispaper were invaluable. A shorter version of this paper appeared in the proceedings of theNinth Amsterdam Colloquium. Earlier versions of this work were presented at the Tenseand Modality workshop at Ohio State in July 1993, the Event and Grammar conference atBar-Ilan University, in October 1993, and the Ninth Amsterdam Colloquium in December1993. I am indebted to the audience on these occasions for helpful comments. I am aloneresponsible for any mistakes or inadequacy.1 For discussion of tense anaphoricity see Partee (1977, 1984).2 Enc (1987) used indexed structures as in (2) as a representation for the simultaneousreading. Enc treats tenses as similar to nominal reflexives or PRO, in that they require alocal antecedent, or rather, in Enc’s theory, local ’anchoring’, a more general notion.3 As discussed in Dowty (1982), this simple description breaks down once we considerfuture-oriented embedding contexts, such as will. In Dowty’s example (i) the time of thewalking can be the time of the finding, rather than the speech time.(i) John will find a unicorn that is walking.In the cited paper, Dowty develops what I would call an independent theory of tense,thought he uses the tools of tense logic. He deals with the observation about will,originally due to Ladusaw (1977), by introducing an additional temporal index which isaffected by will. In the text, I ignore this point in order to explain in simple terms whatis appealing about the independent theory.4 This example is from Perry (1977).5 Lewis rejects the possibility in which Hume and Heimson are vicariously identical byhaving a common counterpart at some world. This is so because they differ in theirorigin, attributes and deeds, which stops them from having a common counterpart underany reasonable counterpart relation.6 This idea is discussed in the appendix to Cresswell and von Stechow (1982). They alsogive arguments for allowing elements of arbitrary semantic and syntactic types to be

135interpreted de re. This supports my proposal on the de re interpretation of tenses. I amusing the LF representation simply to allow a compositional semantic rule to be stated.7 There is a problem in this formalization, in that the acquaintance relation (14) might notbe specific enough to assure uniqueness. I will not go into how this problem might beaddressed.8 Lewis proposed that de se pronouns be interpreted as de re pronouns with anacquaintance relation of identity. In my notation, the LF (i) is using relation (ii):(i) John thinks1 [he1 lx[ x is clever]](ii) lxself ltnow lz[z=xself]9 As is the pronoun him.10 Kamp and Rohrer (1984) give the following example as an evidence for a SQT-liketheory:(i) Hier il decida enfin ce qu’il allait faire. Dans trois jours Yesterday he decided finally what he was going to do. In three days il˚dirait a ses parents qu’il allait quiter la maison. he would say to his parents that he was going to leave home.They note ’...it is clear that the saying event to which the second sentence refers is totake place after the utterance time of the discourse’ (p. 3, there).11 David Beaver has suggested to me that the were having in (38) might be a subjunctiverather than a SQT past tense verb. However, I do not think this is correct. One test for thesubjunctive mood is the ability to replace were for was without effecting the meaning ofthe sentence, except for a change in register:

were is somewhat more formal than was.For instance, wish in (i) and the conditional in (ii) trigger the subjective, and in both caseswe can use was and were:(i) I wish I was rich. were (ii) If I was not tired now, I would be talking to you. wereIn general, there are only a couple of contexts which license the subjunctive, and a simplemodal is not by itself such a context. In (iii) will and might do not trigger thesubjunctive, as indicated by the ungrammaticality of were:(iii) * If anyone calls, I will say that I were busy. might

136The same example with was is licensed, but it does not have the simultaneous readingwhich would be possible for a subjunctive. Instead, was in (iii) is a past tense verb:(iv) If anyone calls I will say that I was busy. mightSimilarly, when we change (35) into the singular, replacing the embedded subject they by he, we end up with an ungrammatical sentence:(v) *John decided a week ago that in ten days he would say to his mother that he were seeing her for the last time.Therefore, the modal context in (v) is not one which licenses a subjunctive, and so (38)cannot be a subjunctive.(38) John decided a week ago that in ten days he would say to his mother that they were having their last meal together.If were having in (38) were a subjunctive rather than a SQT past tense, there is noexplanation for the ungrammaticality of the corresponding sentence (v) with were seeing, given the assumption that were and was have the same distribution assubjunctives.12 The modal would behaves differently from might and ought when embedded toextensional contexts. Consider:(i) On May 7 1983 Jane met the man she would marry.The time of the marrying in (i) is later than the meeting, but not necessarily later than theutterance time. One possible explanation is that there is a past tense on would which isanaphoric to the past tense on met (or to the time adverb). This past tense denotes the timethe modal measures from, i.e., it denotes the perspective point for the modal. Example (i)differs from the extensional examples (39) and (42) with the embedded modals oughtand might, since the latter measure possibilities and obligations from the utterance time.Notice that in intentional contexts the past tense on would can be viewed as a SQTpast tense denoting a time co-temporal with the believing:(ii) Jane believed that she would marry a rich man.

137This is why the marrying is interpreted as later than the believing.13 A forward shifted reading which violates the ULC seems marginally possible in someexamples with event verbs. Consider:(i) ? John hoped to discover a disease he later cured. eventuallyAccording to the ULC, the curing time can either precede or be simultaneous with thediscovering time. But the reading where the curing follows the discovery is marginallypossible. I think that (i) is better than examples with statives:(ii) * Sue hoped to marry a man who later was rich.But many examples with events seem just as bad:(iii) When he moved to California John hoped to meet a Guru who *later resolved his spiritual problems. would later resolve14 In my 1988 paper I used an example similar to (53) to demonstrate that when a tenseof a RC is embedded under an intensional transitive verb, it behaves exactly like acomplement tense. Namely, when a tense of a RC (for instance, past tense on were in(53)) is in the scope of an intensional verb, it may have the SQT reading. I offered this asan argument against Enc (1987) who attributed the different interpretations of embeddedRC’s and complements (only the former have a forward shifted reading) to a difference insyntactic structure. Enc proposes constraints similar to GB binding theory applying at D-structure. In my 1988 paper I claimed the right generalization instead has to do with scoperelations which in GB would not be captured at D-structure.

138ReferencesAbusch, D.: 1988, ’Sequence of Tense, Intensionality and Scope’, in Borer, H. (ed.)The Proceedings of the 7th West Coast Conference on Formal Linguistics. TheStanford linguistics Association.Abusch, D.: 1991, ’The Present under Past as De Re Interpretation’, in Bates, D. (ed.)The Proceedings of the 10th West Coast Conference on Formal Linguistics. TheStanford linguistics Association.Cooper, R.: 1979, ’The Interpretation of Pronouns’, in Heny, F. and Schnelle, H. S.(eds.) Syntax and Semantics 10: Selections from the Third Groningen Round Table,New York: Academic Press, 61-92.Cresswell, M. and von Stechow A.:1982, ’De Re Belief Generelized’, Linguistics andPhilosophy 5(4), 503-535.Dowty, D.: 1982, ’Tenses, Time Adverbs and Compositional Semantic Theory’,Linguistics and Philosophy 9, 405-426.Enc, M.: 1987, ’Anchoring Conditions for Tense’, Linguistics Inquiry 18:633-657.Evans, G.: 1980, ’Pronouns’, Linguistic Inquiry 11.Heim, I.: 1990, ’E-type Pronouns and Donkey Anaphora’, Linguistics and Philosophy13:137-177.Hinrichs, E.: 1986, ’Temporal Anaphora in Discourse of English’, Linguistics andPhilosophy 9(1), 63-82.Kamp, H.:1979, ’Events, Instances and Temporal Reference’, in B�uerle, R. and Egli,U. (eds.), Semantics from different points of view. Berlin: Springer-Verlag.Kamp, H.: 1981. ’Evenements, Reprentations Discoursives et Reference Temporelle’,Language 64, 39-64.Kamp, H. and Rohrer, C., : 1984, ’Indirect Discourse’, Manuscript. University ofTexas, Austin and University of Stuttgart.Kaplan, D.:1969, ’Quantifying in’ in D. Davidson and J. Hintikka (eds.) Words andObjections. Reidel. Dordrecht.Ladusaw, W.: 1977, ’Some Problems with Tenses in PTQ’, Texas Linguistic Forum 6.89-102. University of Texas, Austin.Lewis, D.: 1979, ’Attitude de dicto and de se’. Philosophical Review 88, 513-543.Ogihara, T.: 1989, Temporal Reference in English and Japanese. Ph.D. Thesis,University Of Texas at Austin.Partee, B.: 1973, ’Some Structural Analogy Between Tenses and Pronouns in English’,The Journal of Philosophy 70, 601-609.

139Partee, B.: 1984, ’Nominal and Temporal Anaphora’, Linguistics and Philosophy 7(3)243-286.Perry, J.: 1977, ’Frege on Demonstratives’, Philosophical Review 86, 474-497.Quine, W.V.O.: 1956, ’Quantifiers and Propositional Attitudes’, The Journal ofPhilosophy 53, 183-194.Quine, W.V.O.: 1969, Propositional Objects. in Ontological Relativity and Other Essaysby Quine, W.V.O. New York. Columbia University Press.Stowell, T.: ms. Syntax and Tense, ms. USC, April 1993.Institut f�r maschinelle SprachverarbeitungUniversit�t StuttgartAzenbergstr. 12D-70174 StuttgartGermanydorit@adler.ims.uni-stuttgart.de