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On the Tenporal Conposition of Infinitives
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1. Introduction

Non-tensed intensional conplenents in English often have
a future interpretation. (1) illustrates this, in order
for a control to-infinitive, raising-to-object to-
infinitive, raising-to-passive-subject to-infinitive,
passive participle small clause, intensional NP, raising
to-infinitive, and accusative-ing argunent of a

predi cati ve noun phrase.

(1) a. Sol ange hopes to be in Stockhol m next week.
b. Guido expects Sol ange to be in Stockhol m next
week.
c. Barak is predicted to wn.
d. I want this dispute resol ved.
e. @uido needs a bike.
f. Guido is likely to flunk out of college.

g. @Quido flunking out of college is a certainty.

Thi s paper investigates the logical form (conpositional
structure) of to-conplenents. Miuch of what | say, though
seens to apply to the other types of futurate conpl enents

too. One issue | will address is the interaction between



futurate verbs and enbedded tenses. In (2), the verb
intends affects not only the tenporal |ocation of the
answering events corresponding to the untensed head
answer of its conplenent, but also the |ocation of the
sendi ng events corresponding to the present tense verb

sends in the relative cl ause.

(2) Solange intends to answer every email Guido sends.

Anot her related issue | will address is whether to-
infinitive conplenents have a propositional structure
simlar to that of tensed conplenents. Does the

conpl enent in (1b) have the same denotation as the
conplenent in (3)? If so, is the conpositional structure
of the two conpl enments isonorphic, so that (1b) includes

an elenment semantically simlar to will?

(3) Guido expects that Solange will be in Stockhol m next
week.

The paper is organized as follows. Section 2 considers
the interpretations available for to-conplenents. Section
3 reviews a semantic-interpretive framework and an

anal ysis of the English future auxiliary will devel oped
in Abusch (1998), which involves tenporal substitution
Section 4 shows that argunents which notivate tenporal

substitution with will also apply with future-oriented



infinitives. Section 5 gives an argunent that neani ng-

el enents identified in Section 4 are syntactically overt.

2. Possi bl e Readi ngs of to-conplenents

2.1 Diagnostics for B-verbs

In this section | consider the interpretation of to-
infinitive conplenents in one syntactic class, with the
ai mof characterizing the readi ngs avail abl e and
establishing diagnostics for them In (4), sixteen verbs
taking a raising-to-passive-subject conplenment structure
are listed in their past participle forns. Exanple (5)

illustrates the raising-to-passive-subject conpl enent

structure.

(4) I Il
asserted anti ci pat ed
bel i eved expect ed
cl ai med f or ecast
conf essed i nt ended
known meant
reported pl anned
said predicted
t hought proj ect ed

(5) a. Barak is believed to be in the |ead.
b. Barak is forecast to win by about 8 percentage

poi nts.



Criteria such as the possibility of an expletive subject
indicate that these are raising structures, with the
subject filling no argunment position of the higher verb

(e.g. believed or predicted). (6) gives exanples with an

expl etive there subject.

(6)a. There is believed to be a linguistics dept. in
Geneva.
b. There is predicted to be a volcanic eruption in

Oregon next year

This and other syntactic diagostics for raising-
structures are discussed in Postal (1974). Turning to
semantics, the verbs in colum | of (4) allow only for

si mul t aneous readi ngs of the conplenment infinitive. This

is reflected in three properties.

(i) I'nconmpatibility with past and future frane adverbs
nodi fying the top-level predicate in the
conpl enent .
(ii) Inconpatibility with non-stative conpl enents.
(ii1) Equivalence with present tense or sequence- of -

tense past tense tensed conpl enents.

The first property is illustrated bel ow.

(7)a. * @uido is believed to be at Mnique's place
[ ast night.



b. */ok GQuido is believed to be at Mnique's pl ace
t omor r ow ni ght .
c. GQuido is believed to be at Mnique's pl ace
(now) .
As used in (7a), last night is a past-denoting tenpora
frame adverb in the sense that |ast night precedes the

attitude tinme, which in our exanple is the believing

tinme. In a simlar sense, tonorrow night in (7b) is

future denoting. Last night in (7a) nodifies the top

| evel predicate be at Mnique's place in the conpl enent,

and so the star in (7a) illustrates (i).Notice that (7a)
contrasts with the tensed conplenent (8a), and with the

version with an infinitival tenporal have in (8b).

(8) a. It is believed that Guido was at Mnique's place

| ast night.

b. Guido is believed to have been at Mboni que's pl ace

| ast ni ght.
In (8b), last night does not nodify the top-Ievel
predi cate have, but instead the enbedded predicate be at
Moni que's place. Therefore (8b) does not violate property
().

In (7b) with the future adverb there is a twist: the

exanple is good on a scheduling interpretation of the
conplenment. This interpretation also shows up with

present tense non-stative verbs.



(9) Quido is at Monique's place tonorrow night.

In (9) it is understood that Guido has a schedul e,
perhaps a regular one, for where he is to stay. The
scheduling interpretation can be controlled for by
adjusting the content. Wiile (10a) is fine as a
description of the schedul ed begin of a party, (10b) is a
bit odd as break up suggests a non-schedul ed end. The
sane distinction carries over to the to-infinitives in
(10c,d). This supports the claimthat (10c) involves a

di stinct scheduling interpretation.

(10) a. The party starts at 10 p. m
b ?#The party breaks up at 4 a.m
c. The party is thought to start at 10 p. m
d. ?#The party is thought to break up around 4 a. m

The exanpl es bel ow make the same point. Many el ectronic
conmponents have a fixed probability of failing over any
year starting at a tinme when the conponent has not failed
yet. Such conponents will fail sooner or |ater, but one
does not know when it will happen. (11a) is a good
description of this situation, but (11b) is odd,
presumabl y because of an inconpatibility between the
scheduling nodality and the undeternmedness of the tinme of

failure. Keeping the scenario the sane, (12c) is odd in



the sanme way as (11b), because the scenario nmakes the

scheduling interpretation inplausible.

(11) a. The conponent will sooner or later fail
b. #The conponent sooner or later fails.
(12) a. It is believed that the conponent will sooner or
later fail.
b. #It is believed that the conponent sooner or
later fails.
c. #The conponent is believed to sooner or |ater

fail.

Wth the scheduling interpretation elimnated, the hash
marks in (10d) and (12c) illustrate the part of property
(i) having to do with future adverbs: col um-one verbs

with future time adverbs nodifying the to-infinitive do

not have an ordinary, non-scheduling interpretation.l W

will call verbs in colum | like believe, and thought B-
verbs, while colum Il verbs like forecast and predict
will be referred to as F-verbs.

In contrast with the B-verbs in (4), the F-verbs are

conpatible with future adverbs in the conpl enent. 2

(13) a. Bibi is predicted to be in the | ead next
week.
b. A solar eclipse is forecast to occur in

Wirttenberg i n August 1999.



c. The neeting is neant to end at 3:00 p.m

(The utterance tine for exanple (13b) is in 1999, before
August .)

Property (ii) refers to the follow ng paradi gm

(14) a. */gen Quido is believed to visit Stockholm
b. */gen Guido is clainmed to visit Stockhol m
c. */gen Guido is reported to visit Stockholm
d. */gen Guido is said to visit Stockholm
(15) a. Guido is expected to visit Stockholm
b. GQuido is nmeant to visit Stockholm
c. Quido is predicted to visit Stockholm
d. Guido is projected to visit Stockholm
(16) a. Guido is believed to be in Stockholm
b. GQuido is clainmed to be in Stockholm
c. GQuido is reported to be in Stockholm
d. Quido is said be in Stockholm
(17) a. @Quido is expected to be in Stockholm
b. GQuido is neant to be in Stockholm
c. GQuido is predicted to be in Stockholm

d. Guido is projected to be in Stockholm

The predicate visit Stockholmis a non-stative one, while

the predicate be in Stockholmis a stative one. This is

evi denced by the fact that (18) has no episodic

interpretation---it only has a generic/ habitual



interpretation 'Guido has the habit or practice of
visiting Stockholm . (19) does have an episodic
interpretation, which describes a sinple fact about

| ocati on.

(18) */gen Guido visits Stockhol m
(19) @Quido is in Stockhol m

In (14) and (16) the contrast between (18) and (19) is
duplicated in the complenent infinitive of B-verbs. The
sentences in (14) only have generic interpretations for
the conpl enents. W can attribute this to B-verbs
allowing only stative conpl ements. 3

| assune the generic reading involves a top-1level covert
generic operator, which nakes the conplenent stative (as
evi denced by the possibility of the generic reading of
(18)). It's easy to control for the generic
interpretation by considering neaning. Wen we put this
readi ng aside, the stars in (14) illustrate the stativity
restriction (ii).

The exanples in (15) of F-verbs with a non-stative
conpl ements have episodic future interpretations, generic
si mul t aneous interpretations, and also generic future
interpretations. They have no episodi c sinultaneous

interpretations. The stativity restriction is in fact a
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general restriction on sinmultaneous readings, which is

al so observed with tensed conpl enents:

(20) a.*/gen It is thought that Sol ange sl eeps.

b. It is thought that Sol ange is sl eeping.

Because sleep is non-stative, (20a) has no episodic
interpretation approxi mtely equivalent to (20b). Since
all simultaneous readings are stative, we can attribute
the stativity restriction on B-verbs (i.e. that B-verbs
conpl enents are always stative) to B-verbs only having
si mul t aneous readi ngs.

Property (iii) refers to the equival ence of pairs

such as the foll ow ng.

(21) a. Guido was thought to be in Stockhol m
b. It was thought that Guido was in Stockhol m
(22) a. @Guido is clained to be in Stockhol m

b. It is clained that GQuido is in Stockhol m

Thi s diagnostic can be seen to derive fromthe fact (or
assunption) that the present tense conpl enent (22b) and

t he sequence of tense past conpl enent (21b) have

si mul taneous interpretations. The test can not be applied
totally nechanically, because the tensed conpl ement may
have other interpretations. Wien an antecedent is set up

for the enbedded past tense verb as in (23), areading is
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possi bl e where eventualities corresponding to the
enbedded clause (in this case the finishing) precede the

attitude tine.

(23) As denonstrated in the present study, Nabokov was

in Flins when he finished Laughter in the Dark. In

a talk given |ast year, Prof. Schnetterling

incorrectly claimed that he was in Mntreux.

Also, with a small set of verbs, a present tense

conpl ement has a future interpretation

(24) a. Cuido hopes Moni que w ns.
b. | pray that the snow stops soon

c.?l predict Baraks wins by at |east 10 points.

So actually, there is sonmething circul ar about diagnostic
(iii), on a weakened understandi ng which allows the
exceptions above. It in effect says that the infinitival
conpl enents of B-verbs are equivalent to tensed
conpl enments with sinultaneous interpretations.

Sunm ng up, properties (i)-(iii) distinguish B-verbs
fromF-verbs. Especially in the case of property (i),
t he connection with sinultaneous interpretations should

be cl ear.

2.2. Past Readings
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In the previous subsection we saw that F-verbs with to-
infinitives conplenent are conpatible with future frane
adverbs. As illustrated in (25), such F-verbs are

i nconpatible with past adverbs.

(25) *Quido is predicted (by al nost everyone) to
spend the night of last Friday's party at Mnique's

pl ace.

Curiously, the intended readi ng can be expressed by F-

verbs with past tense conpl enents.

(26) a. | predict that CGuido spent the night of |ast
Friday's party at Moni que's pl ace.
b. It is predicted (by al nost everyone) that
Qui do spent the night of last Friday's party

at Moni que' s pl ace.

Note that there is a special pragmatics for these
exanples: it is suggested that it is not known at the
predicting tine where CGuido spent that night.

The sane data are observed with other F-verbs:

antici pated, forecast, planned, and projected. 4

(27) a. It is anticipated that a nmeteor inpact took

pl ace yesterday afternoon in a renote part of
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Quebec. Scientists have not arrived at the
scene yet.
b.*A neteor inpact is anticipated to take place

yesterday afternoon in a renote part of Quebec.

Past readings are al so inpossible for B-verbs with to-

infinitives conpl enents.

(28) *@uido is thought to be at Mnique's place |ast

ni ght.

Thi s perhaps suggests that the conpositional semantics of
infinitives should exclude past readings.

The exanples in (26) and (27a) indicate that the
obvi ous el enment of futurity in predict has nothing
imediately to do with the tenporal |ocation of the event
described by the main verb in the conplenent. Note that

(26a) is roughly paraphrasable as foll ows.

(29) | say that the proposition that Guido spent the
night of last Friday's party at Mbonique's place

will turn out true

This goes along with the inplicature that at the
predicting tine it is not known whether this proposition
is true or not. The curious possibility such exanpl es

suggest is that in (30), futurity is represented tw ce,
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once by will in the conplenent, and once internal to the
| exical nmeaning of predict. This results in a paraphrase

(31), with two occurrences of wll.

(30) It is predicted that Barak will w n.
(31) | say that the proposition that Barak will wn

will turn out true.

It is conceivable that predict with an infinitival

conpl ement has a simlar conpositional structure. This
woul d be the case if the to-conplenment contained a

di screte el ement FUT whose conpositional role is simlar
to that of will. A past reading for to-infinitive
conpl ement of predict would be inpossible for the sane

reason that (30) has no past reading.

2.3. Sinmultaneous Readi ngs of F-verbs
W have seen that infinitival conplenments of F-verbs have
no past interpretations. However, contrary to the
i npression that the infinitival conplenents of these
verbs are uniformy futurate, sinultaneous readings are
possi bl e. Consi der the scenario bel ow

A petition for a ballot initiative is being
circulated. A lot of signatures have been coll ected, but
not yet summed up. In (32) what is at issue is how many
si gnatures have already been obtained, and in this sense

t he conpl enment has a sinmultaneous interpretation. In view
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of the pragmatics nentioned in the previous subsection
and the fact that the present nunber of signatures being
unknown, a use of projected in this context should nmake

perfect sense. As indeed it does.

(32) The petition is projected to have over 20, 000
si gnat ures now.

(33) Monique is predicted to already be pregnant.

(33) is another exanple of an F-verb with a sinultaneous
readi ng. Monique is trying to get pregnant with the new
technol ogy. Her doctor is confident of the efficacy of
his treatnents, and is pretty sure she is pregnant now.
They will not find out for sure until tests are possible
in a few days. Again, what is at issue is her being
pregnant now, and because of the epistemc situation, a
use of predicted with a sinmnultaneous conplenent is
pragmatically |icensed.

Rai si ng adj ectives such as |likely and certain are al so

conpatible with both sinultaneous and future scenari os:

(34) a. Monique is likely/certain to be in Stockholm

now.

b. Monique is likely/certain to be in Stockhol m

next weekend.

c. Mnique is likely/certain to wn.
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Note that with an event verb win in (34c), the aspectual
restriction on sinultaneous readings is observed, and
only a future interpretation is possible.

A conpendi ous anal ysis of verb classes is beyond the
scope of this paper. But it is relevant to ask whet her
there are any exclusively future-oriented infinitive-
enbeddi ng verbs, i.e. ones which exclude a sinultaneous
interpretation. This is the case with a control use of
prom se. Wiile promsed with a tensed conpl enment in (35a)
has a simultaneous reading, the version with a to-

infinitive in (35b) does not.?>

(35) a. In her phone call to Guido, Mnique prom sed
that she was in the office, not at Paul's
pl ace.
b. In her phone call to Guido, Mnique prom sed to

be in the office, not at Paul's place.

It is relevant to ask whether promise in (35a) and
ordi nary exanples of promise with an infinitiva

conpl emrent as in (36) involve the sane root word sense.

(36) Mbonique prom sed to be hone before m dnight.

If they do, then there has to be sonething structura

about (35b) (such as an additional futurity norphene
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bei ng present in the conplenment) which excludes the
si mul t aneous reading. Notice that future-oriented to-
conpl enents can be conjoined with sinultaneous that-

conpl enent s:

(37) In her phone call to Guido, Mnique prom sed to be
honme before m dnight, and that she was in her

of fice.

This supports the hypothesis of a single word sense for
prom se in (35a) and (36). However promise with a to-
conpl emrent seens to have a narrower range of neani ng than

wi th the correspondi ng that-conpl ement.

(38) a. Monique prom sed that she would eventual ly fal
asl eep tonight.
b. Monique prom sed to eventually fall asleep

toni ght .

There is a way of reading (38a) which does not inply the
same kind of lasting comm tnment which (38b) inplies.
Assunme Moni que realizes she is tired and knowi ng hersel f
well is sure she would fall asleep tonight. (38a) can
descri be her making an enphatic statenent, the truth of
whi ch she is conmtted to when she nakes the statenent,
W thout making a prom se in the ordinary sense. Suppose

that after all, Mnique does not fall asleep. If she nmade
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a prom se, she would have to do sonething to fall asleep
such as take a sleeping pill. If she nerely nade a
statenent, she need not be committed in the sanme way to
meking it turn out true. The interesting point nowis
that (38b) with the to-infinitive can only describe a
speech act of making a pronmise. So, promse with a to-
infinitive has a narrower range of meaning. This m ght
suggest a lexical anmbiguity in the tensed version of
prom se between a conmtnent and statenent reading.

The argunent can be clarified by substituting neke a
prom se whi ch seens not to be ambi guous in the sane way.
Intuitively, (39a) is not anbiguous inits force, and

(39a) is equivalent to (39b).

(39) a. Monique made a prom se that she would fal
asl eep tonight.
b. Monique made a promse to fall asleep

t oni ght .

The crucial contrast is the one in (40). The first
exanple wth a tensed conpl enent has a sinmultaneous
readi ng, while the second exanple with a to-conpl enent

has no simultaneous readi ng.

(40) a. In her phone call to Guido, Mnique nmade a
prom se that she was in the office, not at

Paul ' s pl ace.
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b. In her phone call to Guido, Mnique nmade a
promse to be in the office, not at Paul's

pl ace.

It is perhaps puzzling what kind of prom se (40a) on a
si mul t aneous readi ng describes. It is clear though that
(40b) with the to-infinitive can not be read as
equi valent to (40a).

The conclusion is that with sonme verbs, to-infinitives
have strictly future interpretations. Another verb with
this property is decide, where contrasts simlar to (35)

are observed:

(41) a. Sitting on the train and | ooking at the
| andscape, Mni que decided that she was in
France.
b. #Sitting on the train and | ooking at the
| andscape, Mbni que decided to be in France.
(42)a. Mnique decided that she would not see Paul
agai n.

b. Moni que deci ded not to see Paul again.

(41a) with the tensed conpl ement has a sinultaneous
readi ng which (41b) Il acks, even if an adverb now or
already is inserted. As with promse, correlated wth or

in addition to the tenporal difference there is a
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difference in the kind of act which can be descri bed.
(41a) describes a nental act of draw ng a concl usion:
observing the | andscape, Moni que concludes that she is in
France. Exanple (42a) where deci de enbeds would can
descri be either an act of drawi ng a concl usion, or
entering a state of intention. In the first
interpretation, Mnique mght want to see Paul and try to
see him but know that it is not going to happen. If the
second interpretation entailing intention is true, than
Moni que woul d not try to see Paul. Exanple (42b) with the
to-infinitive can describe only a nmental act of entering
a state of intention.

Returning to F-predicates which are consistent with
bot h sinmul taneous and future scenarios, the question
arises whether this is a matter of non-specificity or
anbiguity. The follow ng exanpl e m xes sinultaneous and

future interpretations.

(43) Monique is likely to be in Stockhol mboth now and

next Saturday.

This suggests that likely to has a single representation
which is conpatible both with sinultaneous and future
scenarios. This will be ny working hypothesis. A possible
problemwi th this is that it is hard or inpossible to

read the follow ng as being non-commttal as to whether



21

Moni que is in Stockhol mnow or will be in Stockholmin

the future
(44) Monique is likely to be in Stockhol m

But the readi ng beconmes possible if one makes it

explicit, by inserting either now or later.

2. 4. Summary
Three classes of interpretations for verbs taking to-

infinitive conplenents were identified:

(i) B-verbs such as believed which permt only
simul taneous interpretations of their to-
infinitive conpl enents.

(ii) Futurate verbs |like predicted where the to-
infinitive conplenent is interpreted in a way
which is consistent with both sinultaneous and
future scenari os.

(iii) Futurate Verbs like prom sed where the to-

infinitive has only a future interpretation

Representations for these readings will be discussed
later. We first turn to an independent |ine of evidence
on the LF of infinitives having to do with interpretive

interactions with enbedded tenses.

3. Tenporal substitution
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3.1 Interpretive framework

This and the next sections use a grammatical framework in

whi ch:

(i) Meaning is represented explicitly at LF, and
semantic conposition is limted to function
application, variable binding, and type raising.

(ii) Tenporal aspects of neaning are nodeled with
semantic objects built using a distinct type i of
time intervals. Tenses denote time-intervals or type-
rai sed versions of them rather than being

proposi ti onal operators.

Applying this framework to (45), we arrive at
representation (46), which is an LF tree annotated with

terms nam ng the denotations of phrases.

(45) John believes Mnique | oves Sol ange.
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(46)
[P:believe(n, j, A\nlove(n, m, s))

Pres:n  VP:Atbelieve(t, j, Anlove(n, m, s))

A

NP]

John /\

V CP: )\nlove n m, s

beheves /\

C:An IP:love(n,m, s)

A

Presin  VP:Atlove(t, m, s)

/\
Momque /\

loves  Solange

The verb loves in (46) denotes a function which maps two
individuals (type e) and a tine interval (type i) to a
proposition. | assune a possible-worlds construction,
and take propositions to be characteristic functions of
sets of worlds, with type | abel wt. Under these
circunstances, the type |abel for the verb |oves is
eeiwm. | use Link's (1979) notation for type labels, with
right association. The type eeiw witten with comas and
brackets is <e,<e, <i,<w, t>>>>,

In this system a VP including its subject is a
tensel ess clause, and has type iwt. Atense fills the
interval argunent, giving an IP with the proposition type

w. A conplenent CP has a | anbda binder in C or spec of
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CP of the interval variable, and therefore denotes a
property of times (type iw). 1In general, the type of a
CP depends on the operator in C--for instance a relative
cl ause m ght have type ewt. The type and category | abels

are summari zed bel ow. 6

VP iw tensel ess cl ause
| P wt t ensed cl ause
CP  iw conplenment clause

In order to achieve sinpler types, interpretations, and
syntactic structures, | am assum ng that the subject is
in VP at LF.7

The interpretation of the termn is straightforward---
inthe logic it is a variable. Its particular role cones
from being used in particular ways at the syntax-
semantics interface in the granmars of particul ar
| anguages, in the general theory of natural |anguage
(universal grammar), and in the theory of |anguage use
(pragmatics). The nost relevant points for the purposes
of this paper are that an intensional clausal conplenent
starts with a | anbda binder of n which creates a property
of times, and that the lexical entries for tenses have
free occurrences of n. This allows for the
characterization of interactions between tense and

intensionality.



25

3.2 Semantics of the future auxiliary

In Abusch (1998) | proposed an account where the |ogica
formfor the future auxiliary will/would expresses a
substitution for n. The analysis is exenplified bel ow,
with adjustnents in notation relative to the earlier

paper . 8

(47) Mary wll answer every email Bill sends next year.

(48)
IP,
/ N\
Pres:n VAR

AN

V:IAPAP((t,00))  CP
| / N\

will An P

Tadv
| |

Bill sends e, next year

The surface formw || corresponds to the four heads

Pres:n, [vAPAtP((t,=))], An, n. The subject Mary is
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represented as reconstructed into the VP headed by

answer, which corresponds to the overt base-form VP. The

top nis the present tense on will. [yAPAP((t,~))] is a

tenporal substitution operator which is the core neaning
of will. In the substitution operator, t is a bound

vari abl e which corresponds to the tense argunent of wll.
For a top-level occurrence of will, the effect is to

substitute (n,~) for n. One consequence of this is that

eventualities correspondi ng the main-verb conpl enent of
will are located in the interval (n, ).

Notice that the conplenment structure in (48) is the
same as in the tensed conplenent in (46); the CP/IP |ayer
between the two VP nodes is syntactically covert, since
will has a base form conplenent. The extra structure has

semantic notivation in the interaction between futurity
and tense: the An on the conplenent of will binds two
occurrences of n. One corresponds to the present tense on
sends. The other is the tenporal argunent of the base
formverb answer; this tenporal argunent is treated as a
covert | heading IP. The property of tines denoted by CP,
together with the top-level present tense, are argunents
of a core neaning APMP((t,«)) for wll. (t,~) is an
interval stretching fromthe bound tine variable t to

positive infinity. In the given configuration the
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denotation for will substitutes a future interval (t, «)

for both occurrences of n in the conpl enent.

Shifted present tenses The event tine for an overt

present tense verb in the argunent of will/would falls in
the future, rather than at the utterance tinme. This
accounts for the interpretation of sends in (47), where

t he possi bl e sending events follow the utterance tine.

Shifted past tenses Past tenses in the scope of

will/would nmeasure back froma tine within the future
interval (u,«), rather than fromthe utterance tine.9 n
February 1 at the beginning of the spring senester | say
(49). The contenplated turning in events are understood
as ordered before May 21, rather than February 1. (Though
if sonme student had turned in a term paper satisfying the
required length before the start of the senester on
February 1, he should also get an A according to what |

said.)

(49) On May 21, | will give an automatic Ato the first
student who turned in a term paper at |east 15 pages

| ong.

Non- conpl enentarity Fixing the | ocation of described

events, past and present tense under the scope of
will/would are not in conplenmentary distribution.

Consi der the follow ng scenario. In Novenber 1999, the
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menbers of a program conm ttee di scuss procedures for the
review of abstracts which are to be submtted in the
first two nonths of the year 2000. The abstract deadline
is February 21, 2000. In this scenario, the commttee

menbers can use either (50a) or (50b).

(50) a. On March 1, we will discuss the abstracts which
are submtted by email.
b. On March 1, we will discuss the abstracts which

were subnmitted by enmail

The above listed three consequences follow from | ogi cal
fornms along the lines of (48), with | anbda binding of n
and a node introducing the interval (t,-), and from
specific denotations for tenses. In the case of present
tense, the analysis is sinple: present tense denotes n.
(51) is a semantic derivation corresponding to the LF
(48). The inportant thing about the result is that the

sendi ng events are ordered inside the interva
(n,«)nyear(1,u), which, given that next year falls in the
future interval (n,«), anobunts to just next year. This is

a result of the substitution for n perfornmed by the

material corresponding to will.
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(51)

VP 1 Atdele C t Asend(e, b, x3)]

Tadv  AQA[Q(t N year(1,u))]

VP 2 Atde[e C tNyear(1l,u)) Asend(e, b, z3)]

IP 3 de[e Cnnyear(l,u)) Asend(e,b,z3)]

N1 Az[email(x) A Je[e C nNyear(l,u)) Asend(e, b, z)]]
Azlemail(z) A dele C nNyear(l,u)) Asend(e,b,z)|],

VP4 Atevery ( )\x[EIe[e - (t /)\ anS\Ever(e, m, )] ) ( ) )

Az[email(z) A Jele C nNyear(l,u)) Asend(e, b, z)]],

IP 5 every AzJele C n A answer(e, m, x)]
Az[email(z) A Jele C (n,00) Nyear(1,u)) A send(e, b, z)]],
IP 6 every Az3ele C (n,00) A answer(e, m, z)]

Tree (52) is the LF for the past exanple (50b). As
before, the inportant point is that the | anbda operator
on the conpl enment of the substitution operator associ ated
with will binds a variable associated with the relative
cl ause tense, which in this case is the past tense on
submitted. Semantically, this has the effect of shifting
the tinme which the past tense neasures back fromto March
1. See Abusch (1998) for details about the semantics of
past tense, and how it interacts via indexing with other

el enents of an LF.
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(52)

IP
PN
P, IP
| /N

on March 1 Pres:n VP

AN

VIAPAtP((t,00)) CP

| /\
will An TP

/ N\

Im VP

/ \
NP, VP
N / N\
Det N’ VP Tadv,

| 7N |

the N CP  we discuss e,

| /N
I

abstracts wh

P

P
/ N\

Past! VP

e, be submitted by email

2

Sunm ng up, an LF for will involving a tenporal
substitution operator and | anbda bi nding of n has the
consequences of shifted present and past tenses, and of
the non-conpl enentarity of present and past tenses in
future contexts. These properties will be used as

di agnostic for an LF with a substitution operator.

4. Tense Interactions in to-Conplenents
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4.1 Data
Future-oriented infinitives interact with tense in the

same way as the future auxiliary wll/would.

Shifted present tenses In the exanple below the possible

subm ssion tines follow the utterance tinme.

(53) Mary intends to give an automatic A to every student

who submits a term paper at |east 15 pages | ong.

Shifted past tenses Below, the past tense can be

understood as neasuring back froma tine follow ng the
utterance tine (June 1), rather than neasuring back from

the utterance tine.

(54) On June 1, Mary intends to give an automatic A to
every student who submtted a term paper at |east 15

pages | ong.

Non-conpl enentarity (55) and (56) uttered on New Years

Eve quantify possi bl e sending, receiving, and answering
events which are distributed throughout the year
following the utterance tine in an interleaved fashion.
In (56), the present tense receive and the past tense

recei ved correspond to the very sanme eventualities.

(55) This comng year, | intend to i nmedi ately answer

every email | receive which was sent by a friend.
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(56) | intend to imedi ately answer every email | receive

whi ch was received froma friend.

Q her future-oriented infinitives behave in the sanme way.
This is illustrated for present tenses in (57) and for

past tenses in (58).

(57) a. Solange is predicted to win nost of the races she
enters.

b. Moni que hopes to live in a house her parents buy
her .

(58) a. Solange is predicted to win all of the matches
she enters which she had adequate tine to prepare
for.

b. Moni que hopes to tell Paul about sonething

out rageous she did on the trip.

4.2 Analysis

These data suggest that the conpositional representations
of future-oriented infinitives include operators which
make a substitution for n by means of binding and
function application. As a starting point, it is useful
to conmpare future-oriented infinitives with tensed

conpl enents headed by will. The tensed and infinitival

versions in (59) and (60) are equival ent. 10

(59) a. Solange hopes to visit BjOorn next week.
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b. Sol ange hopes that she will visit BjOrn next
week.
(60) a. Barak is predicted to w n.

b. It is predicted that Barak will wn.

Below is the representation of the tensed conplenent in

(60b) on the theory reviewed in section 3.

(61)

Pres:n VP

3

APAP((t,00))  CP

Barak win

The cl ausal nodes are nunbered fromthe top; tenporal
substitution is perforned by the head of VP3, which is
the root of will. The idea is to use this tree as a
starting point for the representation of (60a). G ven the
mechani cs of tenporal substitution, sonething which nust
be included in the LF of (60a) is the | anbda operator

headi ng CP4, which binds occurrences of n in the

conpl enent, in particular ones comng fromtenses. Above
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this level, there are sone choices to nmake regardi ng what
structure is to be maintained. First, notice that the
CP1/ 1P layer in (61) is semantically redundant, because

of the identity

ang(n) = ¢ if ¢ contains no free occurrences of n.

In (61), and in fact in all the representations for
tensed conpl enments with will considered above, VP3 has no
free occurrences of n. This suggests the possibility of
dropping the CPi/IP, layer in the LF for the to-
infinitive.

Second, for sone enbeddi ng predicates, the tenporal
substitution operator should be changed. W saw in

section 3 that predict and be likely allow sinultaneous

scenarios for the eventualities corresponding to their
infinitival conplements, in addition to future ones. A
direct way of dealing with this is to use the interva
[t,>) in the substitution operator in place of the
interval (t,«~). The interval [t,«~) is an interval which
includes the left boundary t. W will see belowthat this
gives the right results for sinultaneous scenari os.

Third, there is the question of what |ayers of
structure are overt in the LF of (60a). In particular, is

the substitution operator APAtP([t,~)) a part of the

conpl enent, perhaps as the semantics of the norphene to?
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Is it "part" of the nodel theoretic interpretation of the
enbedding verb? O is it part of a conpositionally
interpreted structured lexical entry for the verb? It is
not easy to answer such questions definitively, because
they tie in with general questions of how | exical
deconposition is represented. But in section 5, | wll
menti on an argunent (based on rather intricate
assunptions) that even the highest levels of structure in
(61) are overt in the LF of (60a), in that they are

visible to scope interactions.

4.3 LFs for futurate infinitives

As a working hypothesis, | will |eave out the redundant
CPi/ 1P, layer in the LF of futurate infinitives, but

i nclude an overt substitution operator. This results in
the LF below for (60a). (The substitution operator is
witten as the head of VP. Its actual syntactic position
m ght be different though, e.g. inl.)

(62)
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o

Pres:n VA
Vv VP
|
is
\Y% VP,

|
predicted /\

APAtP([t,00))  CP,

/N

An IP,

N

I:n VP,
N
Barak win

Assum ng an overt substitution operator has the advantage
that the predicate predict in (62) can be treated a being
the very sanme predicate as predict which enbeds the
tensed conplenent in (61). This works because VP3 in (62)
and CP1 in (61) denote the same property of tines.

If the structure with a tenporal substitution operator
is postulated, the interaction of tense with future-
oriented infinitives is accounted for in the sane way as
the parallel data with will. For instance, in exanple
(63) the answering and receiving events can fall in the
future, because the n relative to which the present tense

on receive and the past tense on sent are interpreted is

an expanded interval [t, ).



37

(63) Solange is likely to answer every nmeno she receives
this year which was sent by the dean

Thi s works because in the LF bel ow, both tenses are under

t he scope of the substitution operator.

(64)
P
7\
Pressn VP
/ \
\Y% AP
| — N
is A VP
| N
likely APMP([t,0)) CP
/ N\
An IP
/ N\
Im VP
/ \
NP, VP
Det N’ Solange answer e,
every N’ Cp
VRN / N\
N CP wh, IP
| /\ / N\
memo wh, IP Past, VP
/N |
Pressn. VP e, was sent by the dean
/ \
VP Tadv
| |
she receives e,  next year
The follow ng sinpler exanple illustrates the recursive

semantics of the conplenent.
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(65) Barak is predicted to wn.

(66)
XP,:AtTe[e C [t,00) A win(e, Barak)]

APAtP([t,00)) CP:AnJe[e C n A win(e, Barak)]

N

An 1P

5

n  VP_\tJele C t A win(e, Barak)]

Barak win

Si nul t aneous r eadi ngs

The tree below illustrates a sinmultaneous reading.

(67) Barak is predicted to be in the | ead now.
(68)
XP :Atlead(u N [t, o0), Barak)

APAtP([t,00)) CP,:Anlead(u N n,Barak)

N

An IP

5

n VP :Atlead(u N ¢, Barak)

VP ADV:APAP (u N 1)

now

7

Barak be in the lead

The conpositional semantics is such that the interval
denoted by now gets intersected with the interva

contributed by the substitution operator. | assune that
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now denotes the utterance tinme u. The LF (68) is in fact
semantically unsatisfactory, since quite generally,
deictic elenents nust be assuned to be interpreted de re.
An LF schene for de re interpretation is presented in
Cresswel |l and von Stechow (1982), and is applied to
tenporal data in Abusch (1997). The mechanics of de re
interpretation goes beyond the scope of this paper, but
the bottomline in this exanple is straightforward.

Enpl oyi ng an acquai ntance relation of tenporal identity
AXAM A [t=t'] has the result that t (with the
interpretation of the internal now of the attitude) is

substituted for u. Since tn[t,~) =1t, this results in the

denotation Atin-lead(t,b) for the conplenent. This is a

si mul t aneous readi ng.

Thi s approach to sinultaneous readings in which a
substitution operator is present, is supported by the
fact that sinultaneous readings can be mi xed in various
ways with future ones. Exanple (69) is simlar to one

fromsection 3.

(69) Solange is likely to be in Paris now and in
St ockhol m next Fri day.
(70) Solange is likely to already know all of the nen she

dat es next year.
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In the gappi ng sentence (69), the tinme for the |ocative
predication in the right conjunct is in the future.
According to the anal ysis devel oped here, this neans that
it nmust be under the scope of a tenporal substitution
operator. A standard anal ysis of gapping copies the
predi cate for the right conjunct fromthe left conjunct.
This woul d require the substitution operator being
present in the left conjunct also. (70) nakes the sane
point. On one reading, the dating tinmes are in the
future, while the knowing tinme is simultaneous.

The frame adverb now is essential in obtaining the
si mul t aneous readi ng of (67), because the reading results
when the extended future interval is intersected with the
interval contributed by now However, the sentence al so
has a si nmul taneous readi ng when now is dropped. In this
case, | assune there is a null frane adverb having the
same function as now. This is an innocuous assunption
since such null frame adverbs are quite freely avail able
(Abusch 1997: Section 8). In (70), either knowis nodified
by a null franme adverb, or already serves the sane

function as now in (67).

4.4 LFs for strictly futurate readi ngs

In section 3, we saw that the to-conplenent of prom se
has a strictly future interpretation. If this is to be

directly stated in the representation, a substitution
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operator with the interval (t,«) rather than the interva
[t,~) should be used in the LF of promise. | will assune

for now that prom se has an LF just like predict in (64),
except for the change in the interval involved in the
substitution operator, and except for differences having
to do with control vs. raising.

Qoviously, the different substitution operators are
lexically conditioned. I aminclined to assune that the
presence of one operator rather than another follows from
the structured | exical representation of the enbedding
verb. This can be realized strictly in the |exicon, or
nore syntactically by allowng |lexical entries to

stipulate local parts of LF trees.

5. Overtness of LF structure for infinitives

The argunent having to do with tense interactions
notivates substitution for the n paraneter in the
representation of future-oriented infinitives. This
does not give us much information about the LF
representation though. Al we can definitely conclude
is that the | anbda binder of n which is the head of
node CP4 in (62) is present. It mght be that the
substitution itself is built into the |exical semantics
of the verb. However, | wll present evidence that the
substitution operator, and al so higher |evels of

structure, are syntactically overt. The argunent
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suggests that what | call the contenporary now of the
attitude is represented in the LF of future-oriented
infinitives.

In section 3, | presented a logical formfor the
conpl enent of believe where the contenporary now is the
tenporal argument of the property of tines denoted by
the conplenent. In the exanple bel ow, by virtue of
| anmbda bi nding of n, the conplement CP denotes a
property of tinmes (type iwt). In the |exical semantics
of the enbedding attitude predicate, the tinme argunent

functions as a counterpart of the attitude tine.11

(71) <@uido believes [cp An[1p he is |ying down]].

In cases where the tensed conpl ement of a verb such as
believe is headed by will, the contenporary now is
represented in the sanme way as in (71). The conpl enent
in (72) has the structure (73), where sub is the
substitution operator which is the core neaning of

will.

(72) Paul believes he will have dinner with Mnique

t oday.

(73) [ [tp N [wvw SUB [ An [1p N [y have di nner

wi t h Moni que today]]]

This follows fromthe requirenent for a systematic

syntax and conpositional semantics. For instance, given
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that the higher An of (73) is present in (71), an

anal ysis which nmaintained that it was absent in (73)
woul d i nvol ve conplications in syntax and in the
synt ax-semantics map. There is also semantic evidence

for the higher levels of structure in (73) being
present. If an NP takes scope inside the higher An in

(73) but outside the | ower one, we would expect a free
ninthat NP to pick up a contenmporary now. Exanples
where this is so can indeed be constructed. In Abusch
(1997), | suggested that the representation of the
nmodal might includes a free n. This is designed to
account for the fact that in a top-level context such
as (74), the tenporal perspective for mght is the
utterance tinme, while in an attitude context such as
(75), the perspective is the internal now of the

attitude.

(74) Paul married a girl who m ght becone rich

(75) Paul believed his bride m ght becone rich.

Exanpl e (76) shows that might in a relative clause
which is syntactically below will can take scope
outside will and pick up the internal contenporary now.
Some tinme ago, Paul m sidentified a co-worker of
@Quido's as Guido's sister. This dictates an LF for

(76a) in which a sister has narrow scope.
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(76) a. Paul ; believed that Guido had a sister,, and
that she, mi ght have a crush on him.
b. He believed that eventually he would have a
| ong frank conversation with the woman who
m ght have a crush on him
c. But he believed that at that point she would

not have a crush on himany nore.

In (76b), the definite description the woman who ni ght

have a crush on him al so nust have narrow scope,

because its presuppositional antecedent has scope
inside the attitude. The content of (76b) makes cl ear
that the time paraneter for mght is the contenporary
now, this is also indicated by the continuation (76c).
Assuming this is to be achieved by neans of scope, this

dictates the follow ng | ogical form

(77) Dbelieved [ cpAn [ npt he woman who might (n) have a crush

on himq¢[n [SUB [c An [1tp N [whe eventual |y have a

| ong conversation with e]]]111]

The n on m ght is bound by the An which represents the

contenporary now, and so the readi ng under discussion is
obtained. None of this is surprising: it is what we

woul d expect given independently notivated denotations
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and the independently notivated scope nmechanism The
poi nt of the exanple is to show how to use mght as a
di agnostic for the presence of a contenporary now in LF.
In future-oriented infinitives, the sanme kind of reading

for m ght shows up as is observed with believe:

(78) Paul hopes to eventually have a conversation with
t he woman who m ght have a crush on him

(79) Paul decided to eventually have dinner with the
woman who m ght have a crush on him

(80) Paul promsed to eventually have dinner with the

woman who m ght have a crush on him

Exanples (79) and (80) are the significant ones. Because

prom se excludes a sinultaneous reading for its

conpl enment, | postul ated the sanme substitution operator
in the LF of promise as is used in will. (The sane

reasoni ng applies to decide.)
If this reading is to be represented with pronmi se in

the sanme way as with believe (and why should the story be
any different?), then the An outside the substitution

operator in (77) has to be present in the LF for (80), as

in (81). Here the n paranmeter in mght(n) is captured by
a An which creates a property with a sinultaneous

representation.
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(81) Paul prom sed/decided [c An [the woman who

m ght (n) have a crush on him 2eg[n [SUB An [ PRO

have di nner with es]]]]

Crucially, for this to work, there must be a in

corresponding to the contenporary now in the
representation. Suppose there were no such bi nder
suppose the LF had the follow ng form which corresponds

to the structure (62) discussed in section 4.

(82) Paul proni sed/decided [ SUB An [ PRO have di nner
with es]]
Wher ever the noun phrase containing mght(n) takes scope,

the n gets the wong interpretation. If it takes scope
under the An inside SUB, then the n in mght(n) gets a

future interpretation. If it takes scope outside this
| anbda binder, then the n in nmght(n) remains free, and
is interpreted as the utterance tine. Neither of these
gives the desired interpretation, where the n paraneter
in mght is the internal now of the attitude. 12

If this argunment is sustainable (and it should be
remenbered that the argunment depends on specific
assunptions) then it shows that the highest |evels of
structure which are present in tensed conplenments with
will are present in futurate to-conplenents (at |east the

ones in the prom se/decide class). If so, the | ower
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| evels, and in particular the SUB operator, nust also be
syntactically overt at the |l evel where scope is

repr esent ed.

6. Concl usi on

Thi s paper has notivated |ogical forns for futurate to-
conpl ements which contain operators which nake a
substitution for the parameter n. This indicates that the
representation of such predicates is deconposed into a
core neaning and an operator which introduces futurity.
In addition to capturing data having to do with the
interaction between tense and futurity, this allows us to
assunme a single core nmeaning for verbs such as prom se
whi ch take both tensed and infinitival conplenents.

In the course of the discussion, two classes of
futurate conplenment infinitives were identified---ones
which are purely futurate (as with prom se) and ones
whi ch are al so consistent with sinultaneous scenarios (as
with predict and be likely). The nethodol ogy of
deconposi tional approaches to predicate neani ng woul d
suggest trying to explain this difference in terns of a
noti vat ed account of structured |exical semantics.

Concei vably, what makes prom se and deci de purely
futurate has to do with their representation in the
cal cul us of causation and change---they descri be acts of

entering states of commtnment and intention
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The argunent for a substitution operator being
syntactically present does not tell us anything about the
specific syntactic | ocation of the operator. But
| ocating the substitution operator higher than to would
agree with the fact that there are three different
semantic classes of to-conplenents (sinultaneous, purely
future, and non-specific future-sinmltaneous). Below are

the LFs proposed for predict, prom se, and believe with

to-conpl ements. SUB; is the substitution operator using
(t,<), and SUB> is the substitution operator using [t, «).

In the LF of believe, there is no substitution operator.

(83) a. promise [cp An [jp N [SUBL [cp An [1p N VP]]]]
b. predict [ An [1p N [SUB; [ 2N [1p n VPI]]]]

c. believe [ An [1p N VP]]

A sinple way of matching these representations up with
syntax is to identify to wth the nost enbedded n in |
The different structures above the nost enbedded CP coul d
then be treated as lexically stipulated syntactic
structures, as inplemented e.g. via incorporation (Baker
1988) . 13

The anal ysis proposed here is consistent with the

cl ausal conpl enent hypot hesi s suggested in Abusch (1998):
all clausal conplenments have (either overtly of covertly)

a full CP/IP/VP structure. In the to-infinitive LFs of
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(83), the conplenents of predict prom se, believe, SUB;

and SUB> all have this structure.

O her exanples of this conplenentation structure are
tensed conpl enents (where the CP and IP are overt), and
the LF of wll as in tree (48), which is like the LF
(83a) with a SUB1 operator and a CP/IP | ayer enbedded

under it.

Not es

Acknow edgenent: The research for this paper was

supported by SFB 340, funded by the DFG

1. Under plausible assunptions, a representation of the
scheduling interpretation also agrees with property (i).
Suppose we analyze this interpretation by neans of a

nodal operator according to schedule with top-I|evel scope

in the conplenent. Then in (10c), the future-denoting

adverb at 10: 00 pm nodi fies the enbedded predicate start

rather than the top-level covert nodal operator. Since
the nodal is stative, this representation is conpatible

with property (i).

2. There is a curious point about how property (i)
applies to the sentences in (13). It mght be that the LF

of (13a) contains a future operator.
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(i) predicted [FUT [vp[Bi bi be in the | ead][next week]]]
W want to apply property (i) in the main text to (13a)
as evidence that predicted is an F-verb. For this to work

we would have to treat be in the lead rather than FUT in

(i) as the top-level predicate in the conpl enent.
O herwi se structure (i) would not be relevant for ny
di agnostic, as next week would not nodify the top |evel

predi cat e.

3. This is because sinultaneous readings involve stative
conpl enents. Performatives are an exception, assuning
that bel ow, the conpl enent predicate headed by prom se is
non-stative.

(i) I affirmthat | prom se to clean up.

4. Wth expect, where the data in (i)-(ii) below are
parallel to those with predict in (26), there is sone
feeling of a distinct elevated register, and perhaps a
di stinct word sense. | do not know what to nmake of this,
since the experienced neaning seens parallel to what is
found with predict and its synonyns, where there is no
feeling of an el evated register.

(i) | expect that CGuido spent the night of |ast

Friday's party at Moni que's pl ace.
(ii) *1I expect Guido to spend the night of I|ast

Friday's party at Mnique's place.
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5. A sinmultaneous interpretation is possible in the
exanpl e bel ow.

(i) The treatment went so well that Monique prom ses to

be pregnant.

Exanple (i) does not describe a speech act, since Mnique
is not making a prom se to be pregnant, but show ng
prom se of being pregnant. In this exanple proni ses does
not have the standard control sense---rather, this is the

rai sing sense noted in Postal (1974).

6. In Abusch (1998), | used the syntactic |abel S where |

now use VP and | P.

7. The system can easily be extended to acconmodate a

structure with a |I' node and a subject raised into IP
() ip NP [ I [vpeV]]

Rooth (nms.) nodifies the systemin this way in order to

t heori ze about VP ellipsis.

8. One mght want to conpare this analysis to the
proposal of Dowy (1982) and Nerbonne (1986), where a
future operator nmakes a substitution for a tense-|ogica

par anmet er known as pseudo-speech time.
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9. Technically, in this exanple the future interval cones
out as (n,~), where n is contributed by the upstairs
tense on will. Afree nis pragmatically interpreted as

the utterance tine.

10. Apart fromthe fact that (59a) has only a de se
readi ng for the PRO conpl enment subject (cf. Chierchia
1989) .

11. This discussion is sinplified, because it ignores de
re and de se interpretation. In actuality, | follow
Lewis (1979) and take the argunent of believe to have an
argunent position for an individual (corresponding to the
self), so that the type is eiw rather than iwt. In the
LF of (71), the individual argunent is introduced by de
re interpretation of he, using an acquai ntance rel ation

of identity.

12. There is a further possibility of de re
interpretation. This also gives the wong reading, since
the position of the res would be occupied by a
counterpart of the utterance tine, rather than a

counterpart of the attitude tine.

13. It is necessary to assune that in LF, operators and

verbs are in the right-branching configurations of (83).
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An incorporation structure such as the follow ng woul d be

uni nt er pret abl e.

(i) [An [SUB1L [An predict]]] [cP e [IPe[vPe[cPre[IPn
VP11

Since | anbda is a binding operator, no conpositiona

interpretation can be given for the traces of Ain.
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