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0. Introduction

This paper ismainly concernedvith tense in embeddedonstructions. |
believe that recemtesearch — notably theork by Ogihara (1989) andAbusch
(1993) — hasontributed much t@ur betterunderstanding of its semantics. The
proposalsmade by thetwo authors are, howevestill too simplistic in some
regards.Among otherthings, they neglect the interplay of tens@th temporal
adverbs of quantification and with frame-setters.gé€tthis composition right is a
touchstone foevery theory of tense and tense semanticists have been concerned
with this problem fronthe beginningon, as witnessed ke analyses in Kratzer
(1978), Bauerle (1979), Dowty (1979/1982), to mention a few.

The claim | want testress in thisrticle is that in complements aftitudes,
we can never have a "referentié#hse,i.e., anabsolute or anaphoricaénse.
Every tense occurring there will turn out to bbaund tense. think thisclaim is
implicit in Ogihara's (1989) analysiand it ismade explicit inAbusch's (1993)
approach.The composition ofbound tense with the two kinds of adverbs
mentioned will require rather elaborate techniques and | asunetwhether have
been entirely successful, but | hope that the solution is basically correct.

1. The iconic tradition

Last year | had the honour of organizing a workshogthensyntax/semantic
interface at the summechool in Copenhagen. Some speakers tisedso-called
Reichenbach theory and thoughat the semanticontributions of tense could be
made clear bydrawing pictures irthe style ofReichenbach's (194 ®elebrated
short passage on tensknd thatwould beall there is todo. Havingbeen the
organizer of thavorkshop, | didn'tdare tocriticize themethod. But Ifeel that |
have to do it at least once in my life: the method is not only imprecise, it sometimes
gives us the wrong idea of what is going on. Here is a first application:

(1-1) a. Vashek was funny
b.

Sentence (1-1a) is represented by the diagram (1-1b), in which the vector represents
the flow of time, S isthe speeclime, R isthe referencdéime (whateverthat may
be) and E is the event time.

The pluperfect sentence (1-2a) is represented by the situation (1-2b).

(1-2) a. Vashek had been funny
b. ----- |--=-=-]------ |-------- >

Theidea, of course, isthat thesesituations directlyreflect the semantics of the
tenses which the verbs of the sentences have. Theisentences may be analysed
as (1-3)(a) and (b) respectively:



(1-3) a. PAST Vashek be funny
b. PAST PERF Vashek be funny

The diagrams tell us that PAST brings us from S to RRERF brings us from R
to E. Since (1-3a) has no PERFect operator, E and R coincide.

All this isnice and suggestive, but it is no semanti@ne realizes that as
soon as ongries to write thatdown. Any straightforwardformalization iswrong,
and thereis, of course, alot of literature trying tomake the underlying
intuitions precise.

Consider gguantificational approactvhich is developed ithe writings of
Arthur Prior and is used by Richard Montague. If we usetiwe parameters, the
speechime Sand the intensiondime t, which can be shifted by tensmerators,
we can state the interpretationles for PAST andPERF as (1-4)(apnd (b)
respectively:

(1-4) A quantificational approach
a. |PASTa > =1iff O:t < S &|a|> =1
b. |[PERFa|™ =1iff "t <t&|af> =1.

The rules correctly capture that PAST ideactic orabsolutetense, whereaBERF
depends orthe intensional parametamnly. Never mind how these sentential
operatorscan be reconciledith the requirements afurface syntax, where tenses
seem to be verb modifiers and not sentential advérbgporoblematic aspect of the
formalizations is thatensesare interpreted as existent@giantifiers. Thiscreates
problems as soon as wegard the interaction of tenggth negation, as hadseen
noticed by Partee (1973):

(1-5) Ididn't turn the stove off

We can formalize this as (1-6a) or (1-6b), where the first expresses a state of affairs
that is presumably false and the second one that is trivially true.

(1-6) a. -PAST I turn off the stove
b. PAST = | turn off the stove

Neither can be correct.

Anotherproblem, which isthe starting poinfor Rainer Bauerle's (1979)
dissertation, has to do witthe combination otenses withtemporaladverbs of
quantification.

(1-7) Today, Vashek was always funny

Intuitively, it is quiteclear what the truth conditions of7) are,and they can be
depicted by diagram (1-8):

(1-8) today
--=2---|lIlIT1) ? | >
S

The slashed interval is thiene of thefunniness. Vashek's funninessght extend
further into thepast and intahe future, but the sentencdoes notgive us any
information about that.
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If we try to formalize this, we hit trouble. The quantifeéwayscannot have
wider scope than PAST becaus&t would amount to vacuous quantification.
Therefore it must quantify over the time that has been shitiewards byPAST.
The semantics would then be something like (1-9):

(1-9) |aways a|> =1iff Ot: Ift Ot, then|a ™ =1.

Thus, the formalization obur sentenceavould be (1-10a), whoseuth conditions
are stated under (1-10b). (1-10c) illustrates the scene described.

(1-10) a. today PAST always Vashek be funny
b.":t'Otoday &t'< S
& Ot*(If t* O t', then Vashek is funny at t*)

today
C. ------ |-2--111]--?--|-- | >
S

Never mindhow the frame-settetoday and the tense arerought together: the
formalization is too weak anyway. If there is an interval of todayhath Vashek

is always funny, this mearisat Vashek igsunny at somenterval oftoday. Thus,

the semantics predicts that sentence (1-7) means the same as sentence (1-11), which
is obviously wrong. We wouldnmediatelydiscoverthe difference if we negated

the two.

(1-11) Today, Vashek was funny (1-7)]

An even more puzzlingroblem,pointed out to me by IrenEeim, arises
with the presentense, which a straightforwardguantificational theorywould
analyse as:

(1-12) | PRESa > =1 [ t overlaps S & a|*" =1.

The theory predictghat (1-13a) meang1-13b). This, however, i$00 weak.
Vashekdoes not bark only at orgarticular interval of todayhen the bellrings
and which overlaps S. He barks at any belling-interval of today.

(1-13) a. Today, Vashek always barks when the bell rings
b. PREDICTED:

St

today PRESalways =1iff

(when the bell rings,
H/ashek bark
(1 t'0today &t' 0 S &

Ot (If t* Ot & t* 0 S & the bell rings at t*, then Vashek barks at t*)
c. WANTED:

Ot(If t U today & the bell rings at t, then Vashek barks at t)

("o" stands for the overlap relation.) The truth conditions are correctly described by
the semiformal paraphragg-13c), in whichthe information conveyed bRPRES
has mysteriously disappeared.
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Partee's (1973) conclusion is that a simple-minded quantificational approach
is problematic: tenses are more like pronouns. There are a nundgpafrters of
this view, amongwhom En¢ (1987) is perhapshe best known! Instead of
discussing thisather intricatgoroposal,let uslook at a simpler variant, which is
considered in Heim (1994).

(1-14) A referential approach
a. | PRES ||S’g is defined only ifg(i)0S. When defined,

| PRES [ = g(i).
b. | PAST, ||S'g is defined only ifg(i)<S. When defined,
| PAST, |>° = g(i).

If we try to apply this teexample(1-13), we runinto difficulties again.There are
two options forinterpretingalways the quantifier could quantifypver present
times. That would give us the meaning: "Vashek barks at every time which overlaps
S and at whichthe bellrings". The second option ighat always quantifies over
subintervals othe timedenoted byPRES.Thatwould mean that Vashekarks at
every subinterval of the present time at which the bell rings. Both interpretations are
inadequate.

Reichenbachian diagrams don't give us a clue as to how we maritbme
theseproblems.But thereseems to be nothing wrong with them. Sometimes,
however, the pictures really bewitch our thinking. Look at (1-15):

(1-15) a. Zuzana thinks that Vashek is asleep

One could try to represent this so-called simultaneous reading by means of icon
(1-15b).

(1-15) b. & E2

R, S
PREDICTION: B =B

E1 represents the time of the thinking angl i& the time ofVashek'sbeingasleep.
Sinceall the parameters coincide,jEshould bedentical to E. This, however, is
not so. We all are wrong about the time most of the time. Zuzana has her thought at
5 o'clock, but she believes it is 6 o'clock. She thifik's 6 o'clockand | betthat
that lazy fellow Vashek is stitisleep”. Wecan describe the content of her thought
as "being temporalljocated at a timevhich is 6 o'clockand at which Vashek is
asleep". Inotherwords, the time ofVashek'ssleeping in the beliefvorlds is 6
o'clock. Thus, E =5 o'clockand B = 6 o'clock. So, obviously, £ E2. Or
Zuzana might not have had any particulane in mind. She justthought:
"Vashek is asleep rightow". The content of the thinking may be described as
"being at a time at which Vashek is asleep”. This formulation makes it obvious once
more that the time of the sleeping Eas nothing to do with the time of the thinking
E1.

Or consider (1-16a):

(1-16) a. Zuzana thought that Vashek was asleep
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This sentencénasthree different Reichenbaatiagrams, which wesontract into
one:

(1-16) b. B E E

PREDICTION: B < S

One might argue that the approach correctly predicts thdinteeof thesleeping in
the belief worlds B may be before, simultaneous to or after the time of the thinking

E1, a result compatiblevith our previous reflection. Stilllhe semantics of the
embedded PAST tells us that i before S. Andhis is wrong againThe speech

time is 5 o'clock. Zuzana had her thought at 4:45 and she ththaghtwas 5:15
and that Vashek was asleep. Thus>ES.

The consequence dlis reflection isthat the embeddeténses cannot be
absolute tenses here. Since there is no relation between the time in thevdoddief
and the time of the believing, the notionrefative tenseloesn'tmakesenseeither
if it is understood as expressing a relation between the evaltat®im the matrix
clause andthat in the subordinate clauseThus, the traditional talk about
simultaneity anteriority orback-shiftingandposteriorityor forward-shiftinghas to
be reinterpreted in a way that will become clear incinrse ofthe discussion. All
the more, it follows that there is no way of representing what is going on by means
of Reichenbach diagrams.

2. Bound variable readings

Let usforget adverbs ofjuantificationfor a while anddiscussembedded
constructions. What is going drere? | think that Barba@artee'sconjecturethat
tensesmight be somethindike pronounscarries someruth. Bound pronouns
behave like bound variables and so do bound tenses.

This section willmake it clear that théound variable interpretation of
embedded tense is a natural outcome of the semantattitofles. Boundzariable
tense will in fact be equivalent to tenselessness. | will give examplestisiratin
Sequence of Tenses which shthat embeddetensed forms mushean the same
as their tenseless counterparts.

Let us start with alogical analysis of sentencél-16a). | will use an
extensional typed language in the style of Galli®75), which makes the
intensional parameters world (= type s) and time (= type 1) explicit. An approximate
representation of the meaning of the sentence is:

(1) 0t <t, Othink,, (Zuzana, At,Aw[asleen, (Vashek)])]

The crucial property of the formula is that there ispast tense ithe complement
of think. (I am assuming a Priorian semantios PAST here.) Furthermore, the
time and theworld variables of the predicate akebound and, in factabstracted
away: we could write the complement thiink equally well asasleep(Vashek),

i.e., as aformula which leavesthe world and time argumentunsaturated.
Therefore there is no semantic relation between tihee of thethinking and the
time of the sleeping.
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The formula asuch does nakell us why there should be naense in the
complement. A meaning rufer think providesthe explanation, for irevealsthat
"Zuzana thinks in \g at 1" is a universal quantifier quantifying over world-time
pairs:

(2-2) | think |(P)(a)(t)(w) =1 iff for every w' and t' compatible with
what a thinks in w at tP(t')(w) = 1.

The rule assumesthat think is of type <<i,st><e,<i,st)>>. The rule can be

paraphrased as "a thinksatshe is in a world at ime suchthat P is true irthat
world at that time". If the time parameter were linked to the speechttimepeech
time would be part of Zuzana's thought. In section 1 we artipathis cannot be
the case. Our formalization correctly implies that the content of thought is in no way
related to the time in the real world.

That there cannot bany tense information in embedded constructions is
nicely illustrated by the Latinonsecutio temporum:

(2-3) a. Scio quem Susanna amet

| know whom Sue love (subjunctive present)
a'.Scio Susannam te amare

| know Sue you love
b. Scio quem Susanna amaverit

| know whom Sue have loved (subjunctive perfect)
b'. Scio Susannam te amavisse

| know Sue you have loved (infinitive perfect)
c. Scio quem Susanna amatura sit

| know whom Sue loving-FUT be-SUBJ (subjunctive future)
c'.Scio Susannam te amaturam esse

| know Sue you lov-FUT be (infinitive future)

The equations listednder (2-4) shovthat the finiteverb formsmean exactly the
same as their non-finite counterparts, which we get tiwrfinite ones bydeleting
the tense.

(2-4)  Vstem + Pres + Subjunctive = Vstem
Vstem + Perf + Pres + Subjunctive = Vstem + Perf
Vstem + Future + Pres + Subjunctive = Vstem + Future

The synopsis suggesthat thesubjunctive is somehow responsible fthe tense
deletion. Later on, | will risk a speculation as to what analysis could be given of the
subjunctive in order to obtain this result.

The discussion supporthe hypothesighatthe complement of aattitude
doesn't tolerate an absolute tense



3. The syntax of bound tense

If there cannot be absolute tense in certain intensional contexts but we
nevertheless find tense morpholotpere (for the simplereasonthat everyfinite
verb is tensed), ware leftwith two options.Either we delete théense in these
contexts or we interpret tense differently in transparent and opaniexts. The
result has to be a bound time variable in each case.

Among the approaches known to me, Ogihara (1989) is a deletion approach
whereas Stowell (1993) is perhaps best understood as an apprdaehottier
kind, although his system makes use of tense deletion in certain contexts as well, as
we will see in section 5. Abusg¢hi993)tries to capture théound readings by a
complicated unifiedsemantics, which havediscussedextensively elsewherécf.
von Stechow 1994).

So, let us consider Ogihara'sleletion approacHirst. It would bevery
simple if it wergust deletion in embedded clauses. But things are mamgplicated
because not just any combination of matrix tense and embedded tense is acceptable,
as we all know. Ogihara's rule is this:

(3-1) (Optional) Tense Deletion(Ogihara 1989, p.109)
Delete atensef if a and3 are occurrences of the same tense morpheme

anda is the local tense ¢.
[local = next c-commanding]

Ogihara interprets deleted tense as relative present, an operation which has the effect
that @-tense always denotdise local evaluatiortime. | will come back to the
semantics in a momerithe rule applies at LF after Quantifidaising. The effect
of TenseDeletion is that gpresent morpheme may trigger the deletion of any
subordinate present morpheme, provided no p@sphemeintervenes. Similarly,
a past morpheme may trigger the deletion of sufyordinate past morpheme if no
present morpheme intervenes.

Let us see the effect of the rule by applying it to some of thedatesvhich
motivated Ogihara's theofy.

(3-2) a. Aweek ago heaidthat in ten days h&ould buy a fish that
wasstill alive
[was = bound variable]
b. Hewill buy a fish thais alive’
[is = bound variable]
c. Hewill buy a fish thaivasalive
[was = relative past]

The LFs explaining the data are roughly these, where | have indicated deleted tenses
by the zero prefix:

(3-3) a. PAST he say\g[that @-PAST WOLLAQ[INFQ he buy a fish that &-
PAST be alive]]

b. PRES WOLL AQ[INFQ he buy a fish that @-PRES be alive]
c. PREG WOLL AQ[INFQ he buy a fish thafp[PAST?2 be alive]]

The notation of the LF closely follows Heim (1994). In the article | will assume a
TP dominating a VP. The subject is generated in SpecVP, the semantic tense
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(PAST or PRES) is in SpecTP, and the tense morphology isin T, i.e., the TP-
head. The AgrP is ignored throughout. SpecTP is an argument of the verb.
Infinitive phrases INF-P or participle phrases PART-P contain a temporal argument
in the specifier, the variablg.tThe representation of the morphology is omitted in

the text.The LFs in this paper ignore the world parameter, which would have to be
represented by the variablgat the appropriate place. The formulas interpreting

the LFs will, however, containgwvith the appropriate binding.

The variable @ is called thadistinguished (time) variable and plays a
special role in our system. If it is free, it denotes the speech time. A general
syntactic convention is that operators shifting the time always do that via
Alabstraction overpt This will have the effect that each occurrenceafives us

the local evaluation time, i.e., the intensional time parameter of Montague's
language IL. As will be seen in a moment, tenses may not be analysed as time
shifters.

Henceforth, | will use a relational semantics for tense which is similar to the
Priorian one but which doesn't necessarily quantify over the time. The advantage of
such an approach teat itallows fortemporalanaphora. PAS]p saysthat { is
before p. | will call tj thereference timeof PAST. p is the localevaluation
time of PAST. Since it is always denoted by the distinguished varitiglsecond
index is redundant and can be omitted. Hence, | write PASTPAST] 0. Similar
conventions apply to PRES. As for WOLL, the stem underlytiregauxiliarieswill
andwould, for the timebeing it is interpreted as an indefinite relatiueure with
respect to some given evaluatiome. The analoguéolds for HAVE. This is the
content of the following meaning rules.

(3-4) Tense and temporal auxiliaries(preliminary version)
a. @-PAST and J-PRES are translated by the distinguished vatjable

b. PAST and PREBare translated aA;P[ti <t, OP(t )] and
)\P[ti ot, OP(t, )] respectively.

c. WOLL and HAVE are translated asAtAPCX'[t >t OP(t)] and
AAPLY [t <t OP(t')], respectively.

Condition (3-4a) is designed taptureOgihara'sinterpretation ofd-tense as a
relative present: a @-tense is always c-commanded by an overt tense which applies

to aAg-abstract.The effect ofthis isthat © is bound and denotdke reference
time of thetense,i.e., the local evaluatiotime determined by thé&ense.The LFs
can now be translated into the formulas (3-5)(a) té (c):

rhe, O
] . )
3-5) a.t<t,0sa O [fish, . (x) Oalive, , (x)
( ) 1 0 ywotl D tOAWOEt |] > to D D(D olo olo
E £ buy,, . (he x)

Bound variable past in relative clause

b. t,ot, OCH{t >t, 00 fish,  (x) Dalive,, Tbuy, (he )]
Bound variable present in relative clause
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O CHfi ) O0,|t, <t Oaliv
c. tot, O >t Ok My (X) [ St
%]buywt heX) %H

Relative past in relative clause

| think these results are satisfactory. Notice, howethat,Ogihara'srule does not
mention intensional contexts. Thus, we have to add a conthtidTenseDeletion
applies obligatorilythere. Furthermore, Abusch (1993) argtlest TenseDeletion
cannot apply in extensional contextsalitbut has to beestricted to intensional
contexts:

(3-6) a. John met a woman being in the next room
b. *John met a woman who was in the next room now

She seems tthink that thetime variable of a verb wittdeleted tense may freely
refer to any time whatsoever. For example (3-6b), the @-tensasaiould refer to
the utterance timegtaccording toAbusch. Thus,the two sentences would be

synonymous, which they are not.

It should be clear from the semantics introduced that such a crititigsn't
apply to thisexample:@-tenses do not reféreely but denote théocal evaluation
time; hence their temporal reference is highdgtricted. Look at an LF for (3-6b)
where Tense Deletion can apply:

(3-6) c¢. PAST Ag[[a woman who @-PAST be in the next room ngw]
To John meetd
[woman(x) inthe next room,,, (x) Ot, 0 now(

d.t <t OX[O U
oo FH meet,, . (John, x) ]

The formula interpreting @-PAST as tlueal evaluatiortime is (3-6d). Clearly, it
is contradictory because the local evaluatiore cannot precedeytand be part of

now, which is ¢. Thus, this example doesn't refute Ogihara's rule.

A closer inspection of the example shows the following: ifdeketePAST,
we have to bind it if we war@-PAST to becoreferential withthe referencdime
denoted by the matri?AST. This presupposethat the generalized quantifier
PAST1 can shift the local evaluatiotime tp via the abstractoAg. This is

unobjectionable for this particular example but gives wrong results for cases like the
following, which will be discussed in the next section.

(3-7) a. Bill had a student that ought to study more
b. PAST] Ag[[a student that ougbtto study morej To Bill have ]

In the next section we will sdhatoughthas to beevaluatedwith respect to the
local evaluatiortime tp. If PAST1 could shift p to the past,the sentence could

mean that the student was obliged to stoaye at thdime atwhich Bill hadhim.
Thus we have to bar the LF (3-7a). The convention that does the job could be this:

(3-8) The QR convention: The movement index created by QR is always
different from the distinguished index 0.
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The LF (3-7b) violates the condition because the movement index is O there. On the
other hand, an admissible LF would be this:

(3-7) c. PAST1 A2[[a student that ougbtto study morej T2 Bill have g]

This correctly expresses that Bill's student has the obligation now. Returning to
Abusch's example, let us apply the QR convention and let us suppose that we can
apply Tense Deletion. We could derive the following LF then:

(3-6) e. PAST A2[[a woman who @-PAST be in the next room ngw]
T2 John meetd

This LF would express aantirely consistent statement, nam#tat John met a
woman who is in the next room now. In orderetelude the LF we can either say

that a @-tense has to héound or that Tense Deletion doesn't apply in extensional
contexts. Thus, Abusch rgght in sayingthat weshould notallow the application
of TenseDeletion in certairextensionacontexts.The proper LF forthe sentence
(3-6a) should therefore be one with two coindexed PASTSs.

Another example showing that Ogihara's rule needs to be refined is this:

(3-9) a. He has bought a fish that is alive
b. PRE3 HAVE AQ[PARTQ he buy a fish that @-PRES be alive]

c. tot, 00t <t, DX fish,,(x) Dalive,, Dby, (hex)))

If PREScould be deletettere, we wouldexpect the readin(B-9c) with a bound
variable tense in the relative clause, which states that the fish was alive at the time of
the buying. Thisreading is not attested. We cowdythat TenseDeletion cannot

apply here because we have an extensiomatext. This, however, wouldot be
entirely correct, because PASGan be deleted ithis context ashe following
example shows:

(3-10) a. He has bought a fish that was alive
b. PRES HAVE AQ[PARTQ he buy a fish that @-PAST be alive]

It is pretty cleawhat is going on herddAVE may trigger PAST-deletion but it
blocks PRES-deletiorThus, itplays asimilar role as tdPAST, but it cannot be
deleted itself. Ogihara'’s rule has to be modified to capture these facts.

Before we try to state thmiles which describ¢he distribution ofbound
tense inEnglish, let us introduce some terminology. A tense absolute or
deictic if its evaluation argument denotes timee of utterance. In ousystem, the

free variable ¢ doesthe job. We call atensebound in a iff its arguments are
bound ina. Bound @-tense is regarded as a special case thereof. A téeseiis
a iff its arguments are not boundadn Binding is to be understood the sense of

logic, i.e., a variable is bound by a quantifier orXke&perator.

Adopting the terminology of Abusch, let us call contexts in which we cannot
havebound tenseextensional contexts Secondthere are contexts iwhich
we can havebound tenses but whichllow free tenses awell, for instance the
contexts created byWOLL and HAVE. Let us call these contextsweak
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intensional contexts Third, there are thestrong intensional contexts
created by intensional predicatsch ascertain modals anderbs of attitude. In
these contexts we cannot have fteases. Henceforth, weill use the term
intensional context in Abusch's sense, i.e., as a cover term for waak strong
intensional contexts.

If I haven't overlooked something, the rules which desdhbedistribution
of different interpretations of tenses in English are these:

(3-11) Tense Deletion in English(revised)
a. No free tense in strong intensional contexts!
b. PASTmay be deleted if it is c-commanded BAST and is not in an
extensional context.
c. PRES may be deleted if it is c-commanded by PRES , not c-
commanded by PAST or HAVE, and is not in an extensional contex

If we compare this system with Ogihara’s analysis, we discover important empirical
differences. Ogihara treats PAST and HAVE exactly alike, namely as time-shifters
which can bind temporal variables. This is Montague's analysis. Abusch's data
clearly show that we have to distinguish between tenses and auxiliaries: the former
are not able to bind time variables in their c-command domain. Thus, tenses behave
more like names, whereas auxiliaries behave like quantifiers. In our formalism, this
has to be stipulated, because tersedd bind time variables. The other difference
is principle (3-11a), which | calAbusch's constraint This is not a syntactic
principle but follows from semantic considerations as has been mentioned.

The rule Tense Deletion accounts for bound variable tense, but not for
bound tenses in general. We have to say something bbond relative
tenses Concerning bound relative PAST, | guess that it can occur in every tense
deletion context. As for bound relative PRES, its distribution must be identical to
the distribution of @-PRES, because the two nearly mean the same. The following
example illustrates the point.

(3-12) a.uBill believed that Mary is pregnant
b. PAST] Bill believe g thatCh[PRES Mary be pregnant]]

The LF (3-12b) has a bound relative present irtttaeclause. The sentence means

that Bill believed that Mary was pregnant at a time overlapping his subjective now.
The German counterpart of the sentence has that reading, but as a matter of fact the
English sentence doesn't have it. Therefore, we have to restrict the occurrence of
bound relative PRES for English. | will return to the question of what (3-12a)
actually means in section 5.
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4. Subjunctive forms

After having becomeacclimatized to the idea that finiterms may be
interpreted agenselessi.e., asthe bound distinguishedariable t,, in certain

contexts, it shouldn'tome as asurprisethat certain finiteforms are always
tenselessAbusch (1993) observethat anumber of English modals hauveat
property, for instanceughtandmight | will argue thatthis holds forsubjunctive
forms ingeneral andhat thesaid modalsarebest analysed as frozen subjunctive
forms. The semantic effect dfe subjunctive will behat it selectsd-tense, which

IS interpreted as the intensional paramegfer

Abusch (1993) gives the following examples, whigs@numbers in square
brackets refer to her numbering.

(4-1) a. loughtto study more [A, 39]
b.*When hewasin high school, Johaughtto study more [A, 40]
c. When havasin high school, Johaughtto havestudied more
[A, 41]

The comparison betwedn-1b) and (4-1cshowsthat semanticallyoughtisn't a
past form. The past role is playeddyght tohave (4-1a) suggesthat oughtis a
(semantic) preseribrm, but the examples listeghder (4-2) provideevidencethat
this cannot be correct either:

(4-2) a. Johrbelievedthat heoughtto study more [A, 45]
b. Johnbelievesthat heoughtto study more
c. Hewill always be a student thaightto work harder
[Heim 1994, Fn. 22]

If oughtwere a preserform, (4-2a) would beingrammatical by theules of the
sequence ofenses. (4-2band (4-2c)show that ought can be embeddednder
present and future, too. If we assume thaghtis semantically tenseless,ight to
study corresponds tahe Latin infinitive present andought to havestudied
corresponds tahe Latin infinitive perfect. Thesdorms have abound variable
reading and the distributidiollows from what wehave said aboutoundtense if
we assumehat oughtcan occur in a non-embeddpdsition as well.Non-finite
forms cannot occur ther&he datashowthat there is no semantieason for that.
Therefore there must benatrix sentences without semantic tenseviisessed by
(4-1a). This amounts to the same as if we had the present tense there.

This is the idea behind Abusch's analysishef behaviour of thesmodals,
which goes like this:

"...the temporal parameter wiightandoughtis treated as an IL-evaluation
time" (Abusch 1993, p. 23)

(IL is RichardMontague'danguage Intensiondlogic.) What she means by this

becomes clear if we havel@ok atthe IL-formulas whichformalize the sentences
John ought to study moemdJohn ought to have studied more

(4-3)  a.JOUGHT ~[study - more John]
b. H{OUGHT ~[study ~ more John]]
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H is Montague's PAST-operator. It expresssative past: "there is tane before
the evaluation time™ Montague treats H as a logical symbol. Therefore, we find no
up operatom under H.

We represent the intensional parameters lgyawd p in the extensional
language anthusobtain thefollowing equivalentformulas, in which we use the
auxiliary HAVE introduced in rule (3-4c) instead of Montague's H:

(4-4)  a.OUGHT,, (MAwy[study,, (John)))
b. HAVE, ()\to[OUGHTWOtO (/\tO/\WO[studyWOto (John)])])

There is no semantic tense timese. Thereforeghey can be embeddadhder an
intensional predicate, and the intensional parameters are lambda-bound:

(4-5) a. John believed he ought to study more
PJohn, O

b. t, <t, Obelieve, . %’\to/\WO[OUGHTWOtO (/\tOAwo[studywoto(John)])]%

As we have noted in the precedisgction, Montague's analysiannot be
entirely correct because it yields theong readingfor the sentenceBill had a
studentthat ought to studymore We have to distinguish betwed¢tAVE and
PAST. The former shifts the evaluation timgebtit the latter doesn't.

The observationsmade carryover to subjunctive forms in general. We
know from the Latin examples that they cannot be interpreted atefrees. khink
the same is trutor the subjunctivdorms of English as well. In mosiases, the
subjunctive igdentical with the simplepast, but the auxiliarybe showsthat the
distinction still exists to some extent.

(4-6) If I wergwasnot in Austin, would be in Prague

The coexistence of the subjunctive and the indicative forms in this cafitewts to

my mind that the latter is semanticallsabjunctive.The dataunder (4-7)exhibit
exactly the same grammaticality pattern as the exanyplé¥. They showthat the
would in the consequenmust be semanticallytenseless and is perhaps best
interpreted as a semantical subjunctive if the subjunctive is the operation deleting
tense.

(4-7) a. IfBill listenedto you, hevould make fewer mistakes
b. *When Bill was in high school, ha&vould makefewer mistakes if he
listened to you
c. When Billwasin high school, hevould have madefewer mistakes if
he had listened to you

As before, we can embed (4-7a) under pagsent or future, providetie matrix
predicate creates an intensional context in the sense of Abusch.

(4-8) a. Mary believedthat Billwould make fewer mistakes if ttistenedto you
b. Marybelievesthat Billwould make fewer mistakes if listenedto you
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c. Vashekwill always be a dothat would makefewer mistakes if he
listenedto Zuzana.

For convenience, | give an idea of what the LF for counterfactuals must be, here for
acould-counterfactual.

(4-9) a. If Vashek listened to me, he could make fewer mistakes
b. A, [listen,, (Vashek)] 0 — . A, [less,,, (Vashe)]

The symbolism is an extensional version of Lewis' (1973) theory of counterfactuals
and is interpreted as indicated there.

In many other languages we find subjunctive formheatplace of theaid
English modalsThus, it istempting to regard these modals as frozen subjunctive
forms. The hypothesisexplaining the datavould bethat subjunctive formslon't
have a semantic tense

One of the roles of the subjunctigeems to béhat it deprivesfinite forms
of their semantic tense. We can express this in the following way:

(4-10) Subjunctive:
The subjunctive morpheme (SUBJ) selects @-tense.

Recall thatd-tense is translated ag. tSince the subjunctive typicallgccurs in
dependentclauses, g will mostly be bound if we make theassumptionthat
complementizers liké, (non-relative}hat, etc. contain the variable bindeis,Aw,

(vide Heim 1994 for this assumption). Ignoring the AgrP,itidause in sentence
(4-9a) would have an LF like the following one:

(4-11) [cpA0 if [ModP SUBJ [Tp @-PAST lyp Vashek listen to me]]]]

To be sure, SUBJ is an abstract morpheme which is morphologically realized only
occasionally in contemporary English.

5. The representation of double access

Let us take up the question of what sentence (3-12a), here repeated as
(5-1a), means in English.

(5-1) a.Bill believed that Mary is pregnant

This isthe notorious double access phenomenon, which has trosbhadnticists
since thetime when it wasintroduced into the theoreticdiscussion byCarlota
Smith {ide Smith 1978). Usually, it is said that the sentence is tridlibelieved
that Marywas pregnant and the pregnancy extends to the préseet Yet, as
Abusch (1993) notices, this is not correBill might very well havebelieved
something wrong. The truth conditions of (5-1a) are better described by #agting
the sentence is true if Bill believed that Mamas pregnhant and the statehich
caused hibelief extends to the presedithe. Thisstate might not be pregnancy at
all; it could be Mary's state of having a big belly (from overeating).

Let uslook at howAbusch (1993) derivethatreading. Wealreadyknow
that PRES cannot be a part of thatclause:PREScannot be an absolute tense in
view of Abusch's constraint, andcinnot be d@oundtense according to theles
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describing the distribution of bound tenses. Abusch's way outingetpretPRES
de re. Her LF is something like (5-1b).

(5-1) b. PAST Bill believe-of PRES A3A\Q[T3 Mary be pregnant]

Here, believe has amadditionaltime argument. In order tmake thatlear, |have
represented the verb aslieve - of . PRE® may be thought of asioved from its

basic position tdhe res-position by "res-movementide Heim 1994). Wefirst
note that (5-1b) is not in conflict withbusch'sconstraintPRES is a freetense,

but it is not in an intensional context. In the present theory thies,LRowever, not
well formedfor type reasons: PRESIs of the quantifietype, whereagshe res-

position is of the individual type. It follows that PRE&NNnot remain there but has

to be scoped over the matrix tense. The result is the LF (5-1c), \witergzetation
is (5-1d).

(5-1) c. PRES Mg[PAST] Bill believe-of 4 A3AQ[T 3 Mary be pregnant]]
d.

t,ot, Ot, <t, Obelieve- ofwotl(Bill,tz,)\t3)\to)\w0 pregnantwotg(Mary)])

A de-re-attitude is interpreted by means of the methods develoizalid Lewis
(1979). The subject dhe attitudehas to beacquainted wittthe res, here thetime
denoted byPRES, i.e. g(p), via an appropriatelescription, which igntegrated

into the content of the attitude. Thus, the content of Bill's belief might be something
like: "This state oMary's which | observe is pregnancy”. Aeaning rulefor de-
re-belief might be something like this (cf. Heim 1994, 33):

(5-2) | believe—of |(t.)(R)(X)(t)(w) is defined only if ¢ supplies auitable
time-conceptf, such thatf_ (w,t) =t,.
Where  defined, | believe-of [*(t)(RI(X)(t)(w) =1 iff
R(f,(w,t))(t')(w) =1 for allw' andt' compatiblewith x beliefs in
w att.

As to the logical type of thesymbol, since de-dicto-attitudes are of type

((i,st){e,(i,st))), de-re-symbols are of typéi, (ii,st))(e, (i,st))).

To appreciate the merits ébusch's solution, weompare it with aecent
analysis due to Tim Stowell (cf. Stowell 1993). Stowell distinguishes between past
morphology - represented Bast- and the semantic operati®AST. Similarly for
Presand PRES. He says that past morphologyPast is like anegative polarity
item insofar as it must be in the scope of the sempast operatoPAST. Present
morphology behaves like a positive polarity item with respect to PAST: it must not
occur in the scope of PAST.

(5-3) Stowell's (1993 tense polarity
a. Past morphologganonly appear irthe scope of (semantic) PAST at
LF.
b. Pres(ent) morphology must not appear in the scope of PAST at LF.

- 15—



Thus, one semantic tense may license several tense morphologies sétinantic
tense. The idea is, of course, that a tense morphology withmediately adjacent
semantic tense is not interpreted as semaeatise. Obviouslythe principles are
rather similar to the rule of Tense Deletion (3-11).

How is tense morphology withoutemantic tense interprete@owell's
semantic remarks are somewhkketchy. From what haveunderstood, a @-tense
can be regarded as a variabeich is coindexed witlthe nearest c-commanding
semantic tensk.

We are ready for Stowell's analysis of the double access phenomewon
As before,the D-structurg5-4a) cannot be weflormed, becausePresis in the
scope of PAST.

(5-4) a. Bill PAST believe-Past that Mary PRES be-Pres pregnant

Therefore, Stowell scopgse embedded clausser the matrix clause and obtains
the LF (5-4by

(5-4) b.[PRES Mary be-Pres pregnagt]
PAST1 Bill believe-Past [ @-PRES Mary be-@-Pres pregrant]

The scoping proceskaves an identicatopy with deletedPRES and, adMusan
(1994) notices,Pres should bedeleted aswell. Otherwise the tense polarity
condition (5-3b) would be violated. Stowell is replicit on the principlesvhich
trigger these deletions. et usassumehat we deleteeverything whichviolates
grammatical conditions of well-formednessThe next question concerns the
interpretation of thescoping processThe standard interpretation by means of

Alabstraction is not possible becatise copy left obviously cannot be interpreted
as a bound variabl&he only way tomakesense othe LFwhich | can see is to

interpret this scoping process as conjunction, though the details ariearaio me.
Under these assumptions, the LF means this:

[{,0t, O pregnant,  (Mary) O
(5-4) c.U
M <t, O beliequOtl(BiII ,)\to/\wo[ pregnantwotl(Mary)])

o4

This reading is inadequater severalreasons. First, it doa®ot guarante¢hat we
arespeaking abouthe samepregnancy. Stowell's Lieans: "Mary is pregnant
and Bill believed that Mary was pregnant at tinee of thebelieving”. Clearly, the
pregnancies can be differenhes. Secondthe interpretation predictthat the
complement of the sentence necessardyg afactive understanding. Wéhave
noticed that this need not be so. Bill might hawsrang belief aboutMary's state.
Third, we have a temporal anaphor in the intensiomaument, aviolation of
Abusch's constraint. Ithis is the semanticdor Stowell's analysisthen the
proposal must be wrong.

A similar objection applies t&ng's (1987)solution of the phenomenon.
Her LF is something like this:

(5-5) [COMRy k PREY® k Mary be pregnantPAST] k Bill believe §
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Again, | am not sure how the scopingtbé CP isinterpreted. Ifthe interpretation
is non-factive, the intended reading can be paraphrased as: "Bill beligies @t
tj <to, that Mary is pregnant at timg, tvhere  is included in¢". Never mind how
we obtain this interpretation fromime LF, it cannot be correcinyway since the
complement of attitudeontains a freéense.The analysis is doomed to failure by
Abusch's constraint.

None ofthese objections applies &busch's solution. Therefore tdke it
her approach is more successful than its rivals.

6. Tense and temporal adverbs of quantification

Let us comeback to the problem of combining tenseth (temporal)
adverbs of quantification. | thinthe keyfor a correct treatment is stiKratzer's
(1978) definite theory of tense according to which PAST denotes timaximal
time stretch before the speetime. In extensionalerms, Kratzer'semantics may
be stated as follows:

(6-1) | PAST |[(P)(t) =1 iff (P)(t')=1, where t' isthe maximalsubinterval of t
which is beforeg.

If t is today, then PAST(P)(t) is true iff P timie of thetime within today which is
before the speech time. The advakllvaysquantifies over every subinterval thiat
time. This account gives us the correct truth-conditions.

| would like to incorporate this semantics irik@ relational approach | was
using inthe previous sections. This isot entirely straightforward because the
temporal parameters play different roles in Kratzer's andyatems.The variable
t in Kratzer'srule is the intensional parameter armresponds to ouevaluation
time. Atthe samdime, t playsthe role ofwhat Bauerlg1979) calls Betrachtzeit
"temporalframe”, which isthe time determined by frame-settelike today It
corresponds to oueference time.qtis the unshiftabldime of utterance. In our

system,the local evaluatiotime is expressed byhe shiftable parametep.t Since
the referencéime is the maximal timéefore p within Bauerle'stemporalframe,

we have to introduce a further temporal parameter for the frame, which wealinay
frame time. This parameter can be shifted by a frame-settetdittay Thelogical
forms for PAST and PRES are now these:

(6-2) Tenses(official version) _
a. PASTj)i is translated aaP| PAST(t,)(t;)(t) O P(t )|
[PAST||(k)(j)(i) =1 iff i = the maximal t, such that® j and t is before
K.

b. PRES); is translated adP| PRES(t, )(t; )(t) O P(t)|.

| PRES|(k)(j)(i) =1 iff i = the maximal t, suchthat t 0 j and t
overlaps k.

To illustrate the terminology once morgdenotes the referentiene, § the frame
time, and ¢ denotes thdocal evaluationtime. We can now representPartee's
sentence (1-5) as:
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(6-3)  PAST(1)2A3[not T3 1 turn off the stove]
PAST (1, )(t.)(t,) O- [turn - off, . (1 s)]
iff t, = MAX [t Ot, Ot <t,] Dﬂ[turn—offwotz(l,s)]

In this case, both the frame timeand the evaluation timg have to be determined
by thecontext,i.e., by acontextually given variable assignmegt The situation

changes with an overt frame-setter ljesterday then,the most natural reading of
the sentence is that | didn't turn off the stove for the whole of yesterday:

(6-4) Yesterdap1[PAST(1)2A3[not T3 1 turn off the stove]]
t, = MAX [t O yesterday Ot <t,] O —|[turn ~off,,.. (I ,s)]
ff = [turn = off, e (1,9)]

We are finally readyfor an analysis othe puzzling sentenc€l-13a).
Considerthe simpler varian(6-5a) first, wherghe adverb of quantification is not
overtly restricted:

(6-5) a. Today, Vashek is always funny
b. TodayA1[PRES1)2 A3[alwayg3) Vashek be funny]]

t, = MAX [t O today Ot ot,] O Dt[t Ot, - funny,, (Vashek)]
Here, 0 is the frame variable of the quantiéikrays whose meaning is:

(6-6)  always is a symbol of typdi,{(i,t).t)).
| always|(t)(P) = 1iff for each t" if t' is a subinterval of t, theP(t') =1

Next, consider (1-13a)here repeated a-7a). We want this to express the
reading represented by the formula (6-7b):

(6-7) a. Today, Vashek always barks when the bell rings
[, = MAX[t O today Ot ot,] O

b.O 0

A0 Dt[t Ot, Oring,, (the bell) - barKNOt(Vashek)]H

The formula illustrates what we hawebserved in section ihe whenclause must

not contain an absolute present; otherwise we would obtain a wrong reading, for in
the absolute interpretatialwayscannot bind a variable ithe antecedent and the
sentence is thereforeut. Hence this occurrence ofhe present morpheme must
express a bound variable reading. SitieePRES inthe whenclausecanundergo
Tense Deletion, we can generate an appropriate LF:

(6-7) c.today\1[PREJ1)2A3[ALWAYS (3)
Ao[wherg AQ[@-PRES the bell ring]] Vashek bark]]
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The formula shows that we are assuming that ALW{gySreates a tensgeletion

context. As forthe conjunctionwhen | will assume a venyrivial semantics,
namely "being a time at which":

(6-8) when is of type(i,((i,t),t)). | when|(t)(P) =1iff P(t)=1.

Thus,Ao[wheng AQ[D-PRES the bell ring]] expresses the property "beitima at

which the bell rings"ALWAYS is atwo-place quantifier which takes a restricting
clause in addition to the frame variable:

(6-9)  ALWAYS is of type(i,{(i,t),{(i,t),t))).
| ALWAYS|(t)(P)(Q) =1 iff for everyt if t' is a subinterval of t and
P(t') =1, thenQ(t') =1.
Obviously,alwaysand ALWAYS are instances of a more general schema, but | am

neglecting thisssue. Giverall this, wecan translate the LF6-7c) into alogical
formula which expresses the desired reading:

PReSL)L ) :
6-7) d. Atﬁj ALWAYS(tZ)gAtO[when(to)(Ato. ring,, (the bell))],%today)
8 %\to[ bar kwoto (VaShek)] %

The reader may convince himself thhis is equivalent tq6-7b). | expect the
approach to be applicable to constructions waftbr andbefore as well:

(6-10) a. Vashek is always happy immediately after a walk
b. Vashek is always very impatient before we go out for a walk
c. This afternoon, Vashek ran away before anyone could catch him

We have to say that "t after/before P" means that t is a time after/before a time which
is P. Thismeaning is veryweak. Therefore, wenostly have to assunalditional
modifiers likeimmediatelyor five minutesvhich qualify the distance between t and
the nextP-time. Some othese may be invisible at trsurface.Beforeadverbials
bring further complications, sinde complement may be modalized and license
negative polarityitems. It is rather obvious that this has to do with amerely
possible future as opposed toreal future. This belongs tdhe complex of
"prospective" aspect, a topic not treated in this paper.

In section 3, | analysetthe auxiliary stemWOLL as "there is éime after".
The following sentences show that this is not general enough.

(6-11) a. Zuzana said that Vashek would always be funny
b. Zuzana said that Vashek would always be a dog that woakdfewer
mistakes if he listened to Vladimir

To obtain the correct readings, WQi must give us thenaximalsubinterval i of
j which is after O:
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(6-12) [WOLL|(K)(j)(i) = 1iff i is the maximal time t such that t is a subinterval of |
and t is after k.

Using the same abbreviation conventions as befoeel F for (6-11a) is (6-118)
and (6-11g) is the interpretation:

(6-11) a. PAST(2)1A3{3)4Zuzana say
AOLB[@-PAST WOLL(6)5Ao[alwayg0) Vashek be funny]]]

ao.
[, = MAX [t Ot,0t <t,] O
0 O
o o0y EI]]
0O O

Mot 0 O [, = MAX [t Ot Ot > 1]

0 ‘s, [Zuzana, At Aw,t, 0

9 B “éz %]Dt[tDt - funny, , Vashek]

[(3)4 is the invisible adverb of quantification "abme time 4 which is a
subinterval of the frame timg't Bauerle (1979) introduced such invisildéenporal

adverbs of quantificationhe frame variables 2 and 6 dedt free and gettheir
value from the context. A good value for 6 would be the entire time.

| have analysedlVOLL entirely parallel tdenses, i.e., | amssumingthat
auxiliaries have a referentiargument, here 5. (Thauxiliary HAVE has an
analoguesemantics, of course.) This requirt® closure of the variable by a
quantifier, here the invisible existential quantifier.

Sentence (6-11b) can be analysed along the 8aete The result will be a
rather complicated LF, whose elaboration | leave to the reader.

7. Bound variable tense and frame-setting temporal adverbs

Frame-setting adverlge today, yesterdayor on Mondayprovide some
evidence thabur analysis of "boundariable tense" as lbound variable is too
simple. Presumably we have to chooseréthative preseninstead.

Recall that thestrongestprinciple defended in this paper Kbusch's
constraint,i.e., the claim thatthere cannot be an absolute tense istrang
intensional contextOnewould like to deducethis principle from a morgeneral
principle such as:

(7-1) No direct reference in strong intensional cont&xts!

Direct reference isunderstood irthe sense of Kaplan (1977) as coveridejictics
and boundndividual variables. This rather sweepimaim is atvariance with a
huge amount of theoretic literature on deictics in intensiomatexts,notably with
what hasbeen said on double indexiig.g. Kamp 1971). Nevertheless, | guess
that the principle is correct for the reason that we rkistv the essence of a thing
in order to have it as a part of the content of an attitude, €.g., Lewis 1979).

The principle entails that mangtandard analyses have to bevised.
Consider for instance the following contrast noted in Klein (1994, p. 173).
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(7-2) a. *Arnim seems to sleep yesterday
b. Arnim seems to have slept yesterday

If principle (7-1) were not valid, (7-2a) would bacceptableand express a
propositionlike: "In every world w andevery time t which are compatible with
everything which seems to tige case in the realorld wg at the preserime 1y,
Arnim sleeps at w on the day before the day contairghgkilein's solution isthat
the matrixverb projects its evaluatioime (his "topic time") into the embedded
infinitival. Then the non-finite verb is evaluated at the presemand we obtain a
conflict with the meaning ofesterday

This ratherobvious solution is notompatiblewith principle (7-1), and it
contradicts the observation made in section 1 that there is no connection between the
evaluation time of the matrix verb atite evaluatioiime of theembedded verb in
an intensional context. We therefdnave to find another explanatidior the
contrast. | wouldike to indicate gpossible solution by discussing a somewhat
different example involving the future which shows a similar contrast:

(7-3) a. *Three days ago Sue believed that she was sick today
b. Three days ago Sue believed that she would be sick today

Three days ago Sue said to herself: "In three days | wsiddé. Shedid not have
a particular day in mind becausbe did noteven know which day it was.
Nevertheless, we describe her attitude by means of (7-3b). tetnicatethings
slightly: | uttered (7-3b) on Monday, andday isTuesday. In this scenario, | can
describe Sue's attitude by means of (7-4)(a) or (b):

(7-4) a. Four daysago Suebelieved thatshe would be sick (*was sick)
yesterday
b. Four daysago Suebelieved thatshe would be sick (*was sick) on
Monday

Thus, the that-clauses in7-3b) and (7-4)(a) and (&l describeSue's content of
belief: "In threedays Iwill be sick". How could that be™one of the clauses
contains the temporal descriptionthreedays We find today, yesterdayandon
Mondayinstead. These are obviousiyr way of describing Sue's "in three days".

The only method | am aware of whichn copewith these findings is a de
re analysis: Subelieved of today/yesterday/Mondayderthe description "three
days after the day at which | am" that she would be sick.

Thus, the relevant LFfor (7-3b) is perhapg7-3b1), and the formula

interpreting it is below:

(7-3) b1. PAST(2)1 Sue believe-of today
A3NQ[t3 A4LE[D-PAST WOLL(4)5A0[INFQ she be sicK]]]
[Sue, today, O

PAST(t,)(t,)(t) Dbslieve—of,, o OWOLL(t)((:)(t)
Ef\ TP ROsick,,, (she)

The formula is true if there is a relation of acquaintanaghiRh uniquely connects
Sue in v at p with today andSuebelieves of being R-related to a unidime at
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which she will be sick. In this particular case, R is the function "threeafteysthe
time atwhich I am",i.e., R(t) is the third day after the day containing t. In the

scenario assumed for (7-Bb R(g(tl)) = |today] , becausétoday] is the third day

after the day containingg(tl). Let usabbreviate R(t) as3rd-after(t)". Then the
content of belief can be represented by the formula:

(WOLL(t,)(3rd - after (t, ) )(t;) &
(7-3) bp. AAw, 0 0
HOsick, ., (she) H

The formulaexpresseshe property of being sick orthe third day after the
subjective now. This is the correct result.

Next, let us turn to sentence (7-3a). Here we have the problem tloktnite
know whatthe LFshould bebecause the frame-setteiday has to bind drame
variable, but there is none if we interptee bound PAST as a boundariable
simpliciter. The assumptiothat the temporal abstract applies to the frame-setter in
this casadoes nothelp either, because we obtain a consistentent of belief in
such a case. Thus, if we assuntieat (7-3a) hadthe LF (7-3a1), the content of

belief would be (7-32):

(7-3)  a. PAST(2)1 Sue believe-of todak3A0[t3 Ao[F-PAST she be sick]]
a2. At Aw,|sick (she)

W, 3rd—after (t)

The only way out of the dilemma which | can imagine isdgthat boundvariable
tense expressesdaundrelative presenfcf. von Stechowi991). Ifthis is correct,
the proper LF for (7-3a) i67-3ag), where @-PAS{4)5 is interpreted as if it were

PRE§4)5.

(7-3) . PAST(2)1 Sue believe-of todayA3Ao[t3 A4[E[F-PAST(4)5 she be
sick]]

If we evaluate the formula translatitigis LF with respect tdhe aforementioned
function R, we obtain:

1, = MAX[t <t, Ot Ot,] O
O O
2 O [Bue, M
7-
(73) = BDbeIieveWtB [, = MAX(t ot, Ot 0 3rd - after(t, )
[] At AW L L
: T sick,,, (she)

Clearly the restrictionfor the bound presenttot, (0t 3rd - after(to) is
inconsistent, and this explains the oddness of the example.

We could use the notation PR@$ instead of @-PASH)5 if we wanted.
This might, however, give the wrong impresstbat this boundrelative present is
the translation of a surface present. This is not so. A surface prefiasitgosition
cannot be interpreted as a bound relative present. My notation is reminiscent of this
somewhat paradoxical situation, which is typical for English.
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It follows that we have to replace all the occurrences of bound variable tense
by the more complicateslymbol expressing bouneélative present. For instance,
the revised LF for (7-3b) is:

(7-3) . PAST(2)1 Sue believe-of today
A3M0[t3 A4LBLB[D-PAST(0)5 WOLL (4)6 AQ[INFQ she be sickK]]]

To convinceyourself that this gives usthe same result asefore, consider the
translation oA g5[@-PAST(0)5...]. It is AtOAWOEt5[t5 = MAX(tot, Ot O to)...].

This is equivalent to’\tox\wo[...to...]. Thus, this version of bound present encodes

the bound variable reading.

Finally, let us return to Klein's examples (7-2). We can get the contrast only
if we assumehat the embedded infinitivalontains arelative present.The most
natural placdor the localization othis information is presumablihe INFL-node
to. Thus, an LF for the unacceptable (7-2a) is:

(7-2)  a. PRES2)1seem-of yesterday
A3AQ[t3 A4LE[to-PRES4)5 Arnim sleep]]

Let us assume that the relation of acquaintance for the impersonal dteede' is
"the day which is befor¢he day of theutterance". We abbreviate this &kst
before(p)". Then PRES§4)5 expresses the information

t, = MM[t ot, Ot J1st - before(to)]. This is inconsistent and therefore explains
the oddness of (7-2a).

Endnotes

IFor a recent discussion of the merits and problematic aspects of Enc's vid®ry,
Zeller (1994, 3.3).

2As far as | know,examples of this kind were first noted bge Baker. InBaker
(1989/95), chapter 17, we find the example (Mayllis wanted tdell Arthur that
[John didn't think that hewould everfind out whether anyon&new when his
baggagewould arrive]. The rulewhich accounts fothe "unexpected” dependent
past forms is the Past Harmony Rule on pade ofthe second edition. Ogihara's
Tense Deletion may be regarded as a formalization of this rule.

SDowty (1982) discusseie structurally identicalohnwill find aunicorn that is
walking

40gihara interprets @-tense as the relative present , which is the identical function in
his system. This has the effect that a statement of the IIFRES(t) & AT(t, a)]

means the same as the tenseless statement

SNote, incidentally, that theformulas show that the English surface syntax is
idiosyncratichere.Oughtshould beembedded unddrave as it is in German or
Italian. Thus, this construction cannot be interpreted compositionally.

6For a careful exegesis of Stowell's worlde Zeller (1994).
’Stowell's LF is actually more complicated, namely something Higeep Mary be

pregnant [§ PRQy PAST ¢BIll believe [H g Mary be pregnant]]From what |
have understood this can be paraphrased ath&Apresentime e we have a state
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of Mary's pregnancy and there is an event/state/tdch is before @ which is a
belief of Bill that a state of Mary's pregnancy holds at the tim¢'of e

8There are severapassages in Abusch (1993) which suggest she has this
generalization in mind.

9To my mind, this andhe related exampleshow that Abusch's (1993%laim that
one cannot be acquainted with a futtinge for epistemologicateasonsannot be
correct.
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For a recent discussion of the merits and problematic aspects of Eng's theory, vide
Zeller (1994, 3.3).

’As far as | know, examples of this kind have been noted first by Lee Baker. In Baker
(1989/95), chapter 17, we find the example (76a) Phillys wanted to tell Arthur that
[John didn't think that he would ever find out whether anyone knew when his baggage
would arrive]. The rule which accounts for the "unexpected" dependent past forms is
the Past Harmony Rule on page 546 of the second edition. Ogihara's Tense Deletion
may be regarded as a formalization of the rule.

*Dowty (1982) discusses the structurally identical John will find a unicorn that is
walking.

*Ogihara interprets @-tense as the relative present , which is the identical function in
his system. This has the effect that a statement of the form X[PRES(t) & AT(t, a)]
means the same as the tenseless statement a. Our translation obtains exactly the same
effect.

*Note incidentally that the formulas show that the English surface syntax is
idiosyncratic here. Ought should be embedded under have, as it is in German or Italian.
Thus, this construction cannot be interpreted compositionally.

® For a careful exegesis of Stowell's work, vide Zeller (1994).

"Stowell's LF is actually more complicated, namely something like: Hg eg Mary be

pregnant [[&j PROq PAST ej Bill believe [Hj ej Mary be pregnant]].. From what | have
understood this can be paraphrased as "At the present time eg we have a state of
Mary's pregnancy and there is an event/stade ej which is before eg which is a belief of
Bill that a state of Mary's pregnancy holds at the time of ej."

& There are several passages in Abusch (1993) which suggest that she has this
generalization in mind.

°® To my mind, this and the related examples show that Abusch's (1993) that one cannot
be acquainted with a future time for epistological easons cannot be correct.
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