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the case of definite and indefinite antecedents. In Section VI I offer an
extension of Hinrichs’ treatment to cover temporal quantification as
represented by whenever-clauses and the combination of a when-clause
with an always in the main clause. This extension offers an immediate
account of the temporal analogs of donkey-sentences as well, completing
the account of the parallels described in Section II. The final section
offers conclusions and some open problems for further research.

Insofar as the resulting explanation of the parallels between temporal
and nominal -anaphora is an improvement over previous accounts, it
supports an important shift in perspective within the tradition of formal
semantics as developed from Montague’s work towards a point of view
which has been independently argued for from outside that tradition, e.g.
by W. S. Cooper (1978), Seuren (in press), and Bosch (1983), among
others. This perspective, emphasized in Heim (1982), regards semantic
interpretation as a dynamic process mapping partial modets plus contexts
onto new partial models plus contexts, as opposed to the classical logical
view of semantic interpretation as a (static) specification of truth con-
ditions relative to a given model and a given context.? This shift in
perspective and accompanying enrichment of formal ‘semantics-cum-
pragmatics’ should make it easier for linguists and other students of

language from different traditions to draw profitably on each other’s
insights,

II. PARALLELS BETWEEN TEMPORAL AND
NOMINAL ANAPHORA

In this section we review the data from Partee (1973) that suggest that
there is a parallel between temporal and nominal anaphora to be ac-

counted for. (Some of the examples have been replaced, but all the types
are still represented.)

A. Non-linguistic ‘antecedents’

Partee (1973) noted that a past tense may be used to refer to an understood
particular time not introduced by previous linguistic context, as in (1a)
uttered while driving down the freeway; a similar use of a pronoun can be
seen in (1b) uttered as the first sentence of a conversation.

(1) (a) Ididn’t turn off the stove.
(b) She left me.

Pronouns can be used without linguistic antecedents when their referent is

NOMINAL AND TEMPORAL ANAPHORA NAm

understood to be salient to the hearer; there is :o.m:m_om to salient m:wm_ﬂw_
presence with past tenses, but a particular past time can well cw nnommos._u\
salient while one is looking at vacation m:.»vm:oﬁw or watching wa__w
movies. (Comparable ‘derivative’ demonstrative uses .om .?o:oc_.,mamao wm M:
common with pictures.) The past tense in :_o.mo :mA.Wm is like a thir .vwﬂn on
pronoun; a genuinely temporal present tense in a w_msv_o ,mosao:oo % _.<n,
first person pronoun in that both are ‘indexical’ or ‘token-re om_< © ,
normally referring to the time of utterance and the utterer respec y

(but see Kratzer (1978)).

B. Definite anaphors with definite antecedents

In traditional treatments of anaphora, the paradigm ommw\ v_m z_w.ﬁ 5 ﬁr_n”._
there is an antecedent noun phrase that refers to a _umz._n.:_mq Sa:.: ual,
and a subsequent pronoun which refers to the same individual, as in (2a)

below.
(2)(a) Sam is married. He has three chiidren.

There are several potential analogs for such cases in the temporal domain.
listed in (2b-d).

(2)(b)  Sheila had a party last Friday and Sam got drunk.
() When John saw Mary, she crossed the street.
(d) At 3 p.m. June 21st, 1960, Mary had a brilliant idea.

In (2b) a time is specified in the first clause m:.& the second n_mcm.o wm B.o&
naturally understood as referring to the same time. In (2¢), we might view
the when-clause as providing an antecedent for the .vm.mﬁ Ssmo. of the main
clause. In (2d), a simple temporal adverb may be similarly viewed as S.a
antecedent of the past tense. Postponing particulars om. the analysis, it
seems safe to say that in all of the temporal examples mo:m_aa:& mo. mw.ﬁ the
past tense can be viewed as an anaphoric element Smmacnr.mm it is not
understood as meaning ‘at some time in the past’, UE. as n.mmo:_z.m to some
relatively definite past time, the specification of which is provided by a
non-linguistic or linguistic antecedent.

C. Indefinite antecedents

Considerable attention has been paid in recent studies & anaphora to cases
in which the antecedent of a pronoun is indefinite as in (3a), from Kamp

(1981a).
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248 BARBARA PARTEE

E:mmom introduced by a and every, with and without relative clauses: it
also includes if-then sentences.* A discourse is simply a finite mopco:oa.om
sentences. The simplest cases are those discourses in which none of the
sentences contains an if-then or an every; as an example we give the

discourse representation (DR) of the tw i
o-sentence d
repeated here as (8): seouse. (32

(t))] Pedro owns a donkey. He beats it.

The first sentence of (8) induces the following DR (Kamp, 19812, p. 287):
DR,(8) | u v

Pedro owns a donkey
u = Pedro

u owns a donkey
donkey (v) =
u owns v

The z.wvﬂomo:g:o: is constructed by processing the first sentence top-
down in accordance with the syntax-driven construction rules. When the
noun phrase Pedro is processed, three things happen: the .n:mno.:ao entity’
u _m.maana to the DR, and the conditions u = Pedro and u owns a mo=w<
are introduced.® The latter is further processable: the discourse entit cmw
introduced, and the conditions donkey (v) and u owns v are added NV the
DR. In m.m:n_.m_. each occurrence of a proper name or an indefinite noun
phrase will lead to the introduction of a new discourse entity in the DR; b

contrast, pronouns must be interpreted as referring to discourse n::.:ovm\
m:.,n»& contained in a DR. (The assimilation of deictic uses of pronouns to
this treatment will be discussed at the end of this section.) The complet

DR for (8) is then the following (Kamp, p. 287): . P

DR(8) | u v

Pedro owns a donkey
u = Pedro

u owns a donkey
donkey (v)

u owns v

He beats it

u beats it

u beats v

NOMINAL AND TEMPORAL ANAPHORA 249

(In fact, we could just as well omit from the final DR all those intermediate
steps which are further processed within the same DR, but we will retain
them to show the order of steps of DR-construction.)

The discourse (8) will be true in a model M with respect to DR(8) justin
case there is a way of embedding DR(8) into M, i.e. a mapping of wand v
onto individuals in M such that all of the conditions in DR(8) are satisfied.
(This assumes that we already have a mapping of the proper names,
common nouns, etc. into corresponding individuals, sets (or perhaps
properties) and relations in M.)

Note that the existential quantifier in the embeddability condition
(‘there is a way of embedding ...") has the effect of giving the discourse
entity v corresponding to a donkey an existentially quantified inter-
pretation, but with scope extending over the whole discourse. Thus the
truth conditions assigned to (8) in Kamp’s system are the same as those for
the first-order sentence (8"), or equivalently (8").

®)  (@w@v)(u=p & donkey(v) rown (u, v) Abeat (u, v)).
(8"  (3v)(donkey(v) nown (p, v) A beat (p, v)).

The idea that indefinite noun phrases introduce what amount to free
variables, which only get ‘bound’ in the passage from discourse represen-
tation structure to truth-conditions via embeddability, is part of what
allows Kamp (and likewise Heim) to provide a unified treatment of
pronouns with definite and indefinite antecedents. All pronouns are
treated identically at the discourse representation level: any pronoun may
be replaced at the appropriate construction step by any discourse entity
accessible to it in the discourse representation.® The relation of the
‘discourse entities’, such as u and v in DR(8), to actual entities in the
model is not in general a simple correspondence, because of the implicit
existential quantifier in the embeddability condition.”

Any discourse which consists of just such simple sentences, without
conditional sentences or universal quantifiers, gives rise to a single
discourse representation like that for (8), with each subsequent sentence
leading to expansion of the information in the representation; new
discourse entities are added with each new proper name or indefinite noun
phrase, and a pronoun can be assigned to any suitable entity that has been
introduced into the representation by the time that pronoun is processed.’

Universal quantifiers and conditional sentences give rise to more
complex discourse representation structures with special embedding con-
ditions which are relevant to (so-called) bound variable anaphora® and the
treatment of donkey-sentences. We illustrate this first with the conditional

_sentence (6a), repeated here as (9).
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choice of antecedents for pronouns) by the syntactic rules, syntactically
similar sentences or discourses may receive quite different DRS’s, parti-
cularly because of the difference between the rule for every and the rule
for a. (Sentence conjunction with and could be treated much like
concatenation of sentences, while or should probably lead to the intro-
duction of multiple DR’s.) Thus while donkey-sentences like (9) and (10)
receive a natural interpretation in this system,'?> syntactically similar
sentences with every in place of a fail, correctly, to get a reading in which
the pronoun is linked to the every-phrase.

(1n If Pedro owns every donkey, he beats it.
(12) A farmer who owns every donkey beats it.

In both (11) and (12), the pronoun it is in a DR which is not subordinate to
the DR which contains the discourse entity introduced by the every-rule,
and thus that entity is not available for assignment to the pronoun.

An instance of what has usually been viewed as an ordinary bound
variable pronoun is that in (13), which is also handled naturally in Kamp’s
system (see Kamp (1981a), p. 299).

(13) Every farmer courts a widow who admires him.

Thus we see that all of the types of uses of pronouns mentioned at the
outset except the deictic use are treated uniformly in this system; deictic
uses can be treated by the same pronoun rule as well if we add the
hypothesis that the mechanisms that make entities in the non-linguistic
context available for pronominal reference have the effect of adding
corresponding discourse entities to DR’s. We will assume there is such a
mechanism."?

This unification of what otherwise appear to be very different pronoun
uses is an important achievement in its own right. In the next sections we
show that the system has the added advantage of being directly applicable
to the treatment of tenses and adverbs in such a way that the parallels
observed in the previous section fall out as direct consequences.

IV. THE TEMPORAL SYSTEM

For our treatment of tenses and adverbs, we draw on the work of Bach
(1980, 1981) and Kamp (1979), who have argued for taking what Bach
calls ‘eventualities’ {events and processes, and perhaps states) and rela-
tions of precedence and overlap between them as primitive, rather than
starting from moments or intervals of time as primitive. (Kamp (1979)
shows how moments and intervals can then be reconstructed by a technique
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that traces back to Russell and to Wiener.) Hinrichs (1981) has worked outa
detailed treatment of a substantial fragment of English in the framework of
Kamp’s discourse representation structures, focussing on the temporal
structure of the past tense narrative discourse. Since Hinrichs’ fragment
contains much of what we need, we will use it as a starting point, describing
its essentials in this section and then in Section VI showing how it could be
extended to include bound variable cases and temporal analogs of
donkey-sentences. As a simplifying assumption which we will follow,
Hinrichs takes whole tenseless clauses as atomic, classified as activities,
states, achievements, and accomplishments.'® (These are respectively
processes, states, instantaneous events, and extended events in the ter-
minology of Bach (1981), which we will follow here. Our examples will wcmu
involve states and events.) He treats progressive as a sentence operato
which applies to a process-sentence or an extended-event sentence and,
gives a new category of progressive sentence (which patterns with
process-sentences and state-sentences in his rules). Past and past perfect are
sentence operators which apply to any of the other five kinds, giving
‘past-sentences’ and ‘past perfect sentences’ as a result. (A more complete
treatment would require paying more attention to the internal structure of
verb phrases and probably treating tense and aspect as verb phrase
operators (Bach, 1980).) Hinrichs’ fragment also includes ‘frame ad-
verbials’ (Bennett and Partee (1978)) like ‘on Tuesday’ and ‘last week’ and
when-, before-, and after-clauses.

To illustrate the general approach with an example, consider the
following stretch of narrative.

(14)  John got up, went to the window, and raised the blind.
€1 €2 €3
It was light out. He pulled the blind down and went back to bed.
St €4 €s
He wasn’t ready to face the day. He was too depressed.
So $3

The clauses labelled e;—es describe events, while $,-s3 describe states. In
narratives with a simple linear structure and all clauses in the simple past
tense, it has been observed that the event sentences move the action
forward in time, while the state sentences do not, but rather describe how
things are at the time of the last-mentioned event.'

We can represent this in a DR for (14) as follows, using ‘<’ for the
relation of complete precedence between events, ‘0’ for overlaps and r, for
the speech time. ‘John get up (e;)’ is to be understood as what signals the
condition that in a proper embedding of DR (14) into a model, e, must be
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overlap e; itself. The content of (15) would tend to make it likely that s,
does not overlap es, and that s, overlaps all of ¢, e,, and e, but none of
this is required by DR(15).'® The conditions represented formally at this
level include only those constraints deemed to follow from the structure
(including the event/state distinction) independently of particular content.
Whether the particular conditions given are the correct ones is of course
open to debate.'®

Reference times thus play a crucial role in temporal anaphora. A simple
sentence with a past tense is interpreted with respect to a reference time; if
it is a state or process sentence, the corresponding state or process must
hold or go on at the current reference time, while if it is an event sentence,
the event must occur within that reference time, and a new reference time
following the event is introduced. (As Hinrichs notes, not all past tense
discourses follow such a neat linear sequence. If two successive event
sentences have different subjects, the events may wellzbe understood as
simultaneous or overlapping. And a sentence describing a ‘big’ event may
well be followed by sentences describing some of its subevents as in our
earlier example (2b).) The proposal of Partee (1973) that past tenses be
taken as directly analogous to pronouns, referring to the time specified by
a preceding clause or adverb, is incompatible with the moving forward of
time in successive event sentences (it would be as if pronouns referred to
the father of the last mentioned individual!).2’ I still believe it is
reasonable to characterize tenses as anaphoric, or more broadly as
context-dependent, but I would no longer suggest that this requires them
to be viewed as ‘referring’ to times as pronouns ‘refer’ to entities, or to
treat times as arguments of predicates.?!

To complete the relevant background, we need to consider the inter-
action of temporal adverbials and tense. This is an issue which raises a host
of well-known problems for any attempt to relate semantic interpretation
systematically and explicitly to syntactic form (see Dowty (1979) and
Béuerle (1979) for good discussions of some of the principal problems).
We will not address all of those problems here; but I believe that the use of
reference times is helpful in this respect as well, as argued by Biuerle
(1977, 1979), Kratzer (1978), and Hinrichs (1981). 1 will use Hinrichs’
treatment as a basis for the generalizations to quantificational temporal
adverbs to be made in Section V1. In the remainder of this section I will
describe his treatment of sentences containing when-, before-, and after-
clauses. As before, we are limiting our attention to sentences in narratives
in which only simple past tenses occur, with clauses describing either
events or states (thereby bypassing a number of issues that would be
important for a more comprehensive treatment). .
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One of the main problems in accounting for the interaction of tenses and
adverbs is the fact that a past tense seems redundant if there is an explicit
adverb but not redundant when there isn’t;22 how can this be accounted
for with a uniform interpretation for the past tense? If we try to let the past
tense be a sentence operator meaning ‘at some time in the past’ and say
that an adverb like ‘yesterday’ or ‘two days later’ is simply a Boa.mnon_mo
operator, we run into problems with either possible scope of applying mcor
operators (Dowty (1979)). It is possible by judicious use .of lambda’s ‘.no
achieve the effect of putting both operators on in parallel rather than in
series, so to speak (Parsons (1980), Bach (1980)). But given the arguments
in Partee (1973) and Biuerle (1979) for treating a simple past tense
sentence without adverbs as anchored to a reference time rather than as
existentially quantifying over past times, we will not pursue the ‘conjoined
operator’ approach here.

Hinrichs’ approach can be characterized as follows. A simple past tense
clause must be interpreted relative to a current ‘past reference time’,
which may have been provided by non-linguistic context or by preceding
discourse. If a sentence begins with a past adverb®® (or just a possibly past
adverb if we are in the context of a past tense narrative), that adverb is
processed before the main clause and serves to update the oE._d-w”
reference time. Thus it’s optional that there be an adverb, but if there is
one it overrides the prior context. The main clause is interpreted by the
same rules in either case, in terms of current reference time. The adverb
itself, whether phrasal or clausal, provides a descriptive characterization
of the new reference time; it may identify it completely (‘at 3 o’clock on
June 12°) or simply put bounds on it, as with ‘frame adverbials’ like ‘in
June’. (Cf. the treatment of the context-dependence of modals in Kratzer
(1978) and the role of if-clauses in augmenting the relevant context.)

Besides providing for a uniform treatment of main clauses with and
without adverbs, Hinrichs’ treatment accounts neatly for the asymmetry of
function of main and subordinate clauses. Traditional treatments of
sentences with when-, before-, and after-clauses have tended to simply
yield truth-conditions that treat the two clauses on a par (much as the
standard semantics of relative clauses makes no distinction between ‘A
man who loves Mary hates Susan’ and ‘A man who hates Susan loves
Mary’). Hinrichs’ treatment is compatible with the traditional truth
conditions, but distinguishes the role of main and subordinate clauses with
respect to the dynamics of reference time. The main clause, as we have
noted, is interpreted with respect to a reference time descriptively
characterized by the subordinate clause; and by the usual rules, if the main
clause is an event-clause, the last step in its processing is the resetting of
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260 BARBARA PARTEE

We can extract the relevant temporal conditions from DRS (16) and
summarize them as follows, omitting the condition “before now™, which
applies to all the introduced events and reference times.

7 o
Ul
ei<n<n

(@AN)
e e3<n

According to (17), both e; and e; follow e,, but no constraints are imposed
on the relation between e, and e;; all that is required is that both occur
within the reference time r,. The final reference time r; follows es, but e,
could in principle follow both e; and ry, since r; is not required to 3:02 r.

I think we can improve this picture somewhat if we add some auxiliary
premises relating to the idea of ‘linear narrative’. Fifst of all, we can
suppose that in construing a piece of narrative as linear, we assume that
the successively introduced reference time strictly follow one another.
(Hinrichs’ conditions permit r, to overlap or include r,, r;, and ry, and r; to
overlap or include r;.) This would give the conditions pictured in (17",
where circles now represent inclusion.

(179 Ty

r;
QA r A.A r; < now

Secondly, we can question Hinrichs’ decision not to impose any relative
ordering on e, and e,, the events of the when-clause and main clause of
the second sentence. Hinrichs gives examples (as have others) that show
that the event in the main clause does not always have to follow the event
in the when-clause when both are in the simple past.

The when-event can include the main-clause event, as in (18a), or even

follow it, as is possible in (18b) (Hinrichs’ examples, adjusted to keep the
surface order of the two clauses constant).

(18)}a) When John wrecked the Pinto, he broke his arm.
(b) When the Smiths threw a party, they invited all their friends.?’

But we already know that such conditions can obtain between successive
mm.Bc_o sentences as well; simple linear progression is just one mode of
.a_moo:ﬂmo oﬂ.mm:mNm:o:. Let us assume then that ‘simple linear progression’
is one possible value, probably the unmarked one. of a higher-order
parameter of discourse structure (a parameter which can have different
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values for different subparts of a discourse), and that when it is in effect, it
applies to when-clause constructions as well as to concatenations of
sentences.?® We can then generalize the idea that in the simple linear case
an event-clause moves the narrative forward by bringing in a new
reference time that is ‘just after’ the given event, and characterize the
reference time introduced by a when-clause in that way as well:?? a
(preposed) when-clause in a linear narrative triggers the introduction of a
new reference time located ‘just after’ the event described in the when-
clause.

We then obtain the following picture (17"), where < now represents ‘just
after’ and < represents precedence with no assumption of proximity,

(177 o Lp)

QM:ANNMOMJA:OE

The overt marking of ‘just after’ as distinct from simple precedence is a
departure from Hinrichs’ treatment, but one which 1 believe is consistent
with the spirit of his analysis. The analyses differ on just how a when-
clause characterizes the new reference time it introduces. Hinrichs lets the
when-clause be either stative or eventive and puts the reference time
within or surrounding it respectively. I require the when-clause to be
eventive (if superficially stative, then interpreted as inchoative), and put
the reference time just after it. Without ‘just after’, the reference time
would not be sufficiently constrained by the when-clause and I would be
treating when as if it meant after.?®

The two proposals now cover slightly different ranges of data; Hinrichs’
analysis covers more of the data, my suggested modification of it gives a
more unified account of the introduction of reference times in the linear
case. Further comparison and evaluation would require trying to embed
both variants in more comprehensive theories. ,

The modifications I have suggested would entail some slight revisions to
DRS(16) with respect to the conditions surrounding the introduction of r,
by the when-clause; rather than redraw the whole diagram, I will mention
the revisions in a note?® and follow the modified system in subsequent
examples. The resulting picture (17") is consistent with the idea that the
primary function of a when-clause in simple linear narrative is to provide a
new reference time for the associated main clause. Even in a simple linear
narrative under the assumptions made above, an event described in a
when-clause differs from one in a simple sentence in that it is not
constrained to occur within the then-current reference time, but rather
serves to provide a descriptive anchor for the next-introduced reference
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the processing of the main clause of the second sentence; in each case ry is
required to be after r,. For (21) and (23), this continues the linear order,
since the main clause event was the last event so far. But for (22), this
leaves us with r; and e.. both following r, and no specified relation
between them. Subsequent reference times follow r;, since it is the
reference times that move the narrative linearly forward, and e, is left
‘dangling’.

While Hinrichs does not claim to have an account of non-factive before
(cf. Heinemaki (1974)), the isolation of the before-clause event from the
linear structure in even this simple case accords well with the ease with
which we construe such events as not part of the ‘real’ event structure at
all.

One could question the simple linearity of the after-structure, (23'), as
well. It is a matter of stipulation in Hinrichs’ original work and even more
so in the modification I have suggested that the everit in the after-clause
must strictly follow the last current reference time (r,). (If [ try to make it
follow by strengthening my claim about the general effect of the linear
progression mode to require that not only all reference times but all events
in such a discourse be linearly ordered, I would have to retract the
previous remark about the before-case.) Mats Rooth (personal com-
munication) has provided examples like (24) that suggest that the event in
the after-clause can overlap the previous event; what’s hard to decide is
whether such cases fall within the linear order mode or amount to a shift to
a different mode (e.g. ‘adding details’).

(24) Mary crossed the street. After she reached the middle of the

street, John saw her.

I would like to think that in the simple linear mode, such cases ‘really’ want
a past perfect in the after-clause, and can occur in simple past only
because past perfect is hardly ever obligatory in ordinary English.
Otherwise they would present a problem, since at the point at which the
after-clause is processed, the current reference time (see (23')) is r;, not rg,
so there is no nice way to state a condition which would let the event in the
after-clause overlap the previous event without letting it reach arbitrarily
far into the past, which I dor’t think it can. -

Leaving further details and open questions aside, the most important
point about the parts of Hinrichs’ analysis that we have reviewed here is
that the phenomena of temporal anaphora which I tried in Partee (1973) to
account for by treating the tense morpheme itself as a pronoun-like
variable over times appear to be much more elegantly handled through the
intermediary reference times, as argued by Biuerle (1979). Reference

1
H
K
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times are not directly denoted by any part of the sentence; they are more
like a part of the necessary context for interpreting tensed sentences
(Kratzer, 1978), akin to the kind of locative frame of reference :mwama to
interpret left and right and other locative expressions. And like the
locative case, they are not bound to the actual context of the utterance but
can be ‘constructed’ and shifted in the course of interpretation. Although
Kamp’s and Hinrichs’ proposals and those they build on are anm.m:G just
first steps toward the construction of a formal framework integrating such
contextual frame features with a model-theoretic semantics, their work
can be neatly combined and extended to account for temporal analogs of
bound variable and ‘donkey’ pronouns as well.

Before turning to these extensions in section VI, we should pause to
take stock of how much of the explanation of the parallels noted in Section
11 is already available.

V. THE FIRST THREE PARALLELS EXPLAINED

The first three of the five parallels discussed in Section II were pronominal
and temporal anaphors with (A) non-linguistic antecedents, (B) definite
antecedents, and (C) indefinite antecedents. Both in Kamp’s and Heim’s
treatment of pronouns and in Hinrichs’ treatment of temporal anaphora
there is no special distinction between cases (B) and (C) - that distinction
mainly reflects the fact that in earlier treatments (B) seemed straightfor-
ward and (C) was a problem. In this section we review the account of the
parallels that can be provided from the proposals discussed so far.

A. Non-linguistic ‘antecedents’

The pronominal ‘deictic’ case was discussed briefly at the end of Section
II. Kamp speaks in unpublished work of ‘anchored’ discourse referents;
the notion of ‘anchoring’ is also found in the work of Barwise and Perry.
Whatever the exact mechanism, it is apparent that personal pronouns can
get their values from the non-linguistic context. As Heim So.mw.v puts it, it
is a precondition on the interpretation of a sentence containing a non-
anaphoric pronoun that the context provides an appropriate value for the
pronoun. Hinrichs similarly requires that the context already provide a
past reference time in order to interpret.a simple past sentence (without
temporal adverbs; with an adverb like ‘in May’, the context must already
provide a year, but need not specify a more particular reference time). The
discourse representation level (or Heim’s ‘file card’ semantics) helps to
unify this case with the anaphoric cases by providing a level in which
contributior= from context can be represented overtly (whether intro-
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268 BARBARA PARTEE

anaphora, we need to extend Hinrichs' treatment to cover temporal
quantification, to which we now turn. The treatment of ‘donkey-tenses’
will fall out as a direct consequence of the treatments of quantified cases
and indefinite antecedent cases, just as it did in the pronominal case for
Kamp and Heim.

DRS(26)

(0) now ((0)ro) (2) i, (2) 1y (4) €, (4) r2 (6) u (9) €3 (9) 12

(OIASEY))

(1) Mary woke up sometime during the night.
(2) i, = the night

(2) hern)

2y nei -
(B rpi=r]

(4) e; <now

4) escn

4) esx<n,

(4) r,<now

(5) ey: (5) Mary wake up

(6) u wake up

(6) u=Mary

[(7) rp: =12l

(8) She turned on the light
(9) e; <now

AOV €S rn

9) r; <now

9)er<n;

(10) ey:

(12 °

(10) she turn on the light
(11) u turn on the light
(12) v = the light

(12) uturnon v

[(13) r,:= 1]
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VI. GENERALIZING TO QUANTIFICATION OVER EVENTS

David Lewis, in his paper ‘Adverbs of Quantification’ (Lewis, 1975), noted
that frequency adverbs like always, sometimes, usually, etc. are used not
only for temporal quantification but more generally for quantifying over
cases (as in ‘The sum of two odd numbers is always even’). Kamp's
treatment of ordinary quantifiers like every yields structures which are
naturally construed as quantification over cases, so it is not surprising that
his approach is readily generalizable to temporal (and other) kinds of
quantification. We will limit our treatment here to simple event and state
clauses in constructions with (temporal) whenever, always, etc.

There are at least two ways to express universal quantification over
eventualities, either by using whenever to introduce the subordinate clause
or by using a plain when (or before, after, etc.) and putting always in the
main clause. Even with a simple when-clause and no adverb in the main
clause a sentence may be interpreted universally (or more likely generic-
ally); this is probably to be attributed to implicit modalization in the main
clause rather than to an ambiguity in when, since (a) a main clause alone
can have a similarly generic or habitual reading, and {b) the same
phenomenon occurs with before, after, etc., which have no counterparts
with -ever and for which there is no independent reason to posit ambiguity.
Heim (1982) includes extensive discussion of the ‘unselective quantifier’
force of various main adverbs, modals, and other sentence operators, and
shows the parallels between her treatment of quantification and Kratzer’s
explanation of the interaction of if-clauses with main clause modals (the
parallels extend in relevant respects to Kamp’s treatment). Kamp and
Heim both treat every and if-clauses in a unified manner, as we illustrated
for Kamp in Section 11, and very differently from a or the. Following their
lead, and without providing rules for an explicit fragment, we will assume
that both a whenever-clause and a main-clause always trigger the same
sort of DRS-splitting as an if-clause or an every. In both cases, the content
of the ‘antecedent’ box in the DRS (using Kamp’s version) has the same
internal form as in a simple indefinite case; the universal quantification
arises in the statement of the embeddability conditions for the whole DRS
conditional/universal substructure. :

To see how we can put the ideas of Sections III and IV together, let’s
consider an example. Example (5a) from Section II is repeated below as
@7.

@mn

The basic idea of the construction is to end up with a DRS roughly of the

Whenever Mary telephoned, Sam was asleep.
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adds the new material to that. This is particularly crucial for step (6), which
follows the same rule that applies to all simple past state-describing
clauses, namely that the state described overlaps the current reference
time r,. In step (5) r, was set to r,, and it is therefore that reference time
that is current at step (6). The embeddability conditions for the whole
conditional structure thus require, as desired, that for every choice of an
event e; of Mary’s telephoning and reference time r, ‘just after’ it, there is
a state of Sam’s being asleep that surrounds r; (and hence may overlap or
surround e,).** The treatment of this case thus comes out exactly parallel
to the treatment of if-clauses in Kamp’s system.

Extending the parallel, we can design a rule that is sensitive to the
conjoint presence of always and a when-clause (just as Kamp’s every-rule
takes a relative clause into account at the same time) to produce exactly
the same DRS for sentence (5b), repeated here as Smwm

(28) When Mary telephoned, Sam was always asleep.

Although this may look suspicious because the when-clause and the
always do not form a surface constituent, I believe that there are sufficient
arguments in Stump (1981) and Kratzer (1981) for viewing similar cases of
clausal sentential adjuncts as modifying main clause sentence operators;
neither of their treatments takes the same form as Kamp’s and the
different approaches deserve careful comparison, but the similarities seem
sufficient to justify treating the when-clause and the adverb always as in
construction with each other (perhaps indirectly through the use of
lambdas, if one wants to maintain a surface-syntax compositional treat-
ment).

The construction as described also extends straightforwardly to the rest
of the ‘bound variable’ cases described in Section II, including cases where
the main clause describes an event rather than a state and/or ¢ontains
anaphoric adverbial like ‘two days later’ or ‘immediately’. Again we don't
need to introduce invisible time-variables into such expressions, but can
simply treat them as interpretable only relative to a given reference time;
the interpretation proceeds just the same whether such a clause is used in
isolation with a contextually supplied reference time or whether it follows
a whenever-clause with the reference time introduced as in DRS(27). That
takes care of sentences like (29) and (30).

(29) Whenever Mary wrote a letter, Sam answered it two days later.
30 Whenever John got a letter, he answered it immediately.

si?#
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The construction does not extend straightforwardly, however, 10 cases like
(31). If we adapted Hinrichs’ rules for before- (and after-) sentences to the

(31)  Before John makes a phone call, he always lights up a cigarette.

quantified case in the same way we have done for Er«:-mﬂsa.:on.m, we
would end up with the erroneous interpretation that John is :m::.:m a
cigarette at all times preceding each phone call, rather than Sw: he lights
a cigarette sometime before each phone call.3® The meaning of the
sentence is approximately the same as that of (32); we seem to :omﬂ to
insure somehow that the condition setting the reference time to a time

(32)  When John makes a phone call, he always lights up a cigarette
beforehand.

before the (each) phone call ends up in the consequent box, not the
antecedent box. .

Sentence (32) itself does not fit into the pattern of linear sequencing we
have been dealing with, suggesting that the problem of accomodating
cases like (31) would be better dealt with in the context of discourse
segments in which one clause introduces an event (or more generally a
topic) and subsequent clauses fill in details. (And these oowv_om. further
illustrate the need for a clearer articulation of what it is to quantify over
‘cases’.)

The treatment of donkey-sentences on Kamp’s approach is a direct
consequence of his treatment of indefinite antecedent cases together with
his treatment of every and if. Similarly, the treatment of the temporal
analogs of donkey-sentences follows directly from Hinrichs’ treatment of
the indefinite antecedent cases together with our extension of his analysis
to sentences with whenever or always. We illustrate by constructing a
DRS for sentence (6d), repeated here as (33), which differs from sentence
(27) only by the addition of the indefinite temporal adverb ‘on a Friday’ in

(33) Whenever Mary telephoned on a Friday, Sam was asleep.

the antecedent. As in the nominal case, the net effect of the embedding rules
operating on DRS (33) explains the apparent ‘wide scope universal’ reading
of the indefinite adverb as.well as the apparent ‘binding’ of the time in the
consequent clause to the times on Fridays when Mary called.
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of DRS’s with two separate sets of phenomena: the behavior of pronouns
(in the non-temporal domain) and. the interpretation of aspectual matters
in the temporal domain (Kamp 1979, Kamp and Rohrer 1983). The fact
that these two uses of DRS’s can be so neatly combined to explain the
paralleis between temporal and nominal anaphora without having to treat
‘tenses as pronouns’ provides further support for such an approach.

The other general point relates to the integration of Reichenbach’s and
Prior’s treatments of the past tense operator. On Prior’s treatment, which
has become standard tense logic, Past ¢ is true at time ¢ iff ¢ is true at
some ' < t: the past operator thus amounts to ‘at some time in the past’.
On Reichenbach’s treatment, a sentence Past ¢ is only interpretable with
respect to a given past reference time R, and is true iff @ is true at R (‘event
time = reference time’); the past operator thus amounts to ‘at that time (in
the past)’. In effect, Hinrichs’ analysis and those of Kratzer and Biuerle
before him incorporate aspects of both analyses. In a-&imple past tense
event sentence, the event is not required to coincide with the past
reference time, as in Reichenbach, but to occur within it (a distinction
that only became available with the advent of interval semantics). Thus
the existential quantifier over past times is still explicitly there, but
restricted to times within the past reference period. In narrative discourse
of the sort considered by Hinrichs, reference intervals are typically quite
small, since the focus is on the succession of individual events. In other
sorts of discourse, reference intervals may be small and specific (‘I didn’t
turn off the stove’), or large, vague, and possibly even irrelevant (‘Who
killed Julius Caesar?’ - I don’t have to know when it happened to know
who did it, given that it could only have happened once if it happened at
all). In the latter kind of case, the reference time could potentially be the
whole of the past, leaving only ‘at some. time before now’ as the
consequence of the condition ‘e < 7,’. The Reichenbachian and Priorian
past tenses can then both be seen as special cases of the Kratzer-Biuerle-
Hinrichs account: The Reichenbachian one results if both reference time
and event time are instants, the Priorian if the reference time is all of the
past. .

The account given here suffices to explain the parallels with which we
began, but is still very crude. Part of this is just the result of my
over-simplified presentation of Hinrichs’ system,*® but it is also clear that
there are many major open questions in this area that need to be explored.
I will close by mentioning several that seem particularly pressing.

(i) In the DRS’s for temporal anaphora cases, we put ‘discourse events’
for events described by tensed clauses into the representation on a par with
discourse entities for individuals; but then what’s the difference between
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an event-describing clause like ‘Mary telephoned John’ m.:a a :oaim:Nw-
tion like ‘Mary’s telephoning John’, which has more claim :.v 83.3:@ to
an event. Would the strategy followed here require us to posit a discourse
referent for the whole proposition expressed by a sentence to monmci for
the ‘sentence-pronoun’ it if the next sentence is ‘But John aoamﬁ.. ﬂ.xsoi
it'"? Where would that discourse referent go? Presumably not <.<:_== mro
DRS for the sentence (proposition) it refers to on pain of n_noc_»w_a\.
Clearly a general treatment of anaphora has to .5<o_<o both things
(including events, situations, Eo.vom:mosm. etc.) a.:no& expressed or
referred to in a discourse and things that become salient as a result of the
occurrence and interpretation of the discourse; g.: it is not mﬁ.u clear that
everything potentially relevant should be entered into a me,:_ En same
way, especially given the fact that there are ‘pure w:wvronm <.<:uou= mm“
only have linguistically expressed antecedents and ‘pure ao_ncom. whic
can only have contextually supplied values, as well as cases E.S the
pronouns and tenses which can have either. (Both Kamp and Heim are
aware of these problems, but as far as I know neither they nor anyone else
has a general solution to offer.) The questions ﬁrmﬁ.sooa to be answered here
concern both ontology and levels of representation.

(ii) Another pressing need is for a better articulated EooQ of mozﬁﬁ
and its interaction with semantic interpretation. ‘Reference mEmm. v.ﬂoc.',
ably belong to context rather than to semantic oosﬁo:.r but if mE:mrm
treatment of temporal anaphora and my extension of it are on the .ﬂ_mE
track, we can only move reference time to a separate context dimension if
we have a framework in which context both affects and is affected by the
process of semantic interpretation, which in turn seems to =w<o. to be
viewed in some sense dynamically rather than statically (cf. the crucial role
of the ‘updating’ of the past reference time r, in the account nm temporal
anaphora).®® Just as we can now see that we don’t need variables over
times in tie object language to account for 8469& anaphora and
temporal quantification, it is to be hoped that with a better theory .om
context we will not have to put reference times into DRS’s on a par with
other discourse referents to capture their involvement in the parallels
between nominal and temporal anaphora. .

(iti) Another major issue, already mentioned, is _‘_oi. to generalize
further to quantification and anaphora involving ‘cases’ in the sense of
Lewis (1975). Whenever-clauses are not always literally temporal, :A.vn w:m
wherever-clauses always locative; how do we tell what we are n.:w::@::m
over? The problem noted earlier in this section mc.o_: oosmﬁ.ncncosm ,.z:: a
before or after clause accompanied by an always is the main clause is one
example of a much broader problem of determining what belongs in the
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* There are acceptable sentences of the form (7b}, such as (i) below, from Emmon Bach.
(i) If Sheila always worked late, Peter got angry.

But _.sn always in the antecedent is then interpreted with ‘narrow scope’ and does not ‘bind’
the time of the main clause; we could paraphrase (i) as (ji):

(ii) If Sheila always worked late over a period of time, Peter got angry during that
period,

This corresponds to the fact that if-clauses containing every are perfectly all right as long as
the scope of the every remains within the if-clause.
* Kamp does not treat the; Heim (1982) treats it extensively. Van Eijck (1982) offers an
extension of Kamp's work treating the.
* Kamp (1981a) uses the term ‘discourse referent' which traces back to Karttunen (1976); in
some later unpublished work he uses ‘reference marker’. I use ‘discourse entity’ for parallelism
with ‘discourse event’ and ‘discourse state’ (also Kamp’s terms).

One might ask why Pedro is entered via a ‘variable' discourse entity rather than directly as
a ‘named’ element. [ don’t know Kamp’s answer, but one answer might be that it leaves the

focus phenomena, etc.

a.ﬂoq simple cases, ‘accessible’ just means ‘already in the DR’; more complex cases will be
discussed below and the notion of accessibility correspondingly sharpened. See also Note 8.
7 See Webber (1978) for an earlier statement of a similar appraoch in a computational
?wsnsoﬂx. and Karttunen ( 1976) for a stil] earlier introduction of the idea of ‘discourse
referents’, ‘

one will want to find general principles governing both the introduction of

Eventually
additional DR’s and the subordination relations among them. Since the function of both is

particular (closed-class) lexical items like every and if.

' It has long been observed that there is an intimate connection between every and if and
between a and and. In transformational grammar it was sometimes proposed that relative
clauses be derived from conjunctions or if-clauses depending on the determiner of the head
noun (although that very dependence weakened the attractiveness of the proposals from a
syntactic perspective). In PTQ Montague built an if into the meaning of every and an and
into that of q, so to speak. But Kamp and Heim seem to have been the first to have the idea
that if brings with it an implicit every just as much as every contains an implicit if. (Kratzer’s
work on conditionals and modals (Kratzer (1978, 1981) can be viewed as an important
8.825:2 of such an idea; her work also suggests that the quantifier implicitly associated
with an if-clause may not always be universal, See discussion of the problem of most in the
last section of thjs paper.)

2 The truth conditions assigned to (9) and (10) amount to giving the embedded a a wide

SCope universal reading. This is not uncontroversial; an apparent counterexample is (j):
(i) If you have a credit card, you should use it here instead of cash.

But (i) ::,ms.ﬂ be construable as having a wide-scope universal reading for ‘a credit card’ if we
paraphrase it with any rather than every.
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In an earlier proposal for a unified treatment of pronouns, Cooper (1979a) treated them all
as context-dependent definite descriptions. Cooper’s treatment has the »aﬁ::mmn. of
extending naturally to ‘paycheck’ sentences, but would predict anomalousness for Heim's
‘sage plant’ example (ii), for which Kamp and Heim correctly predict a Eman.mnoun universal
reading.

(ii) Every customer who bought a sage plant bought eight others with it.

See Heim (1982) for a good discussion of these and related issues,

'3 Kamp (in unpublished work) and Heim (1982) both make proposals along these lines. Zn.:
all problematic cases of pronouns are covered by the mechanisms discussed here; but this
covers all of the kinds of nominal anaphora that were compared to temporal anaphora in
Partee (1973), and all the types discussed in Kamp (1981a), so we will not try to speculate on
further extensions to cover e.g. Karttunen’s ‘paycheck’ pronouns (Karttunen (1969)). Crit
Cremers (personal communication) suggested to me that these may have temporal analogs as

well. Possible examples might be (i) and (ji).

(i) When John got married, he had a good job and money in the bank. Bill had no
job and a pile of debts. )
(i) Some people, when they got a divorce, remarry within a few months, Other

people don’t remarry until years later.
I thank the anonymous referee for the following:

(iif) The man who left town when he was fired was wiser than the man who sued the
management. '

' Treceived a copy of Dowty (1982) just as I was putting the finishing touches on this paper.
Dowty challenges Kamp’s discourse representation approach and Hinrichs’ application of jt
on just this point: the classification of sentences into aspectual types plays a crucial role in
discourse representation construction rules but would itself be determined by the com-
positional semantic interpretation of the parts of the sentence in a fuller treatment, since
much more than the aspectual type of the main verb plays a role. Unless all the relevant
factors are encoded in the syntax, as in Verkuyl (1972), there is then a conflict, Dowty argues,
between the use of DRS’s as intermediate constructs between syntax and model-theroetic
interpretation and the role of the model-theoretic interpretation in determining properties of
the sentence on which DRS construction rules depend. I believe this is indeed a serious
problem, possibly a representative of a large family of such problems. I shall, however,
proceed without either solving the problem or revising the paper in the belief that the
proposals about anaphora that are central here are robust enough to survive whatever
theoretical changes may be needed. See also Note 19.
'S This is an oversimplification which will be rectified shortly.
'¢ We will say more about both the construction and the interpretation of such DR’s as we
proceed. See also Kamp (1981b), Kamp and Rohrer (1983).
'7 As with other kinds of contextual preconditions or presuppositions, it is not literally
required that a past reference time is already available to the hearer — one will be added or
assumed via the general process of accommodation if doing so does not create any conflicts
with the prior context.
'8 The reader may wonder (as one referee did) why I haven’t added a helpful graphic display
of the resulting structure with little circles along a time line, as in some examples in Kamp
and Rohrer (1983). The reason is that Kamp’s and Hinrichs’ rules in general provide only
partial information about precedence and inclusion among the introduced events and states,
and it is in many cases difficult or impossible to draw a graphic display that contains only the
information provided in the DRS. In the case of DR(15} it is the information about s, and s,
that is hard to draw.

The relation between DRS’s and graphic representations of ordered event strictures has

‘ s
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automatically generated by the rules processing the first clause.

35 Since r, is in the antecedent, it is important to require that it be ‘just after’ e, or else the
resulting truth conditions will be too weak, requiring only that Sam be asleep sometime after
Mary telephoned, and that could be true if he only slept after the last of her phone calls. The
notion of ‘just after’ needs to be explicated; it must clearly be a vague notion with its values
constrained by context. If we tried to dispense with the reference times and require that s,
surround or overlap e, directly, we would meet the argument from discourse (15) again in the
shape of sentences like (i) and (ii)

) Whenever John turned off the light, it was pitch dark in the room.
(i1) Whenever John took all he wanted, there was nothing (left) for the rest of us.

Remko Scha (personal communication) suggests that the introduced reference time is
typically understood as including the end of the given event (and the beginning of the
associated ‘resultant state’ if there is one). This suggestion would appear to generalize nicely
to a treatment of shifting ‘reference location’ for locative anaphora, where the resultant
reference location at the end of processing a2 motion sentence is typically the end location
(‘goal’) of the mover (‘theme’).

3¢ The only difference between the when-rule and the rules of before- ang after-clauses is the
relation between the introduced reference time and the event described by the clause; where
DR, (27) has ¢, < r,, an analogous DR, for (31) would have r, < e,, and the one for after
would have e, < r;. The embedding conditions for universal/conditional DRS’s universally
quantify over the discourse events and reference times in the antecedent box. In the when
case, each instantiation of e, effectively determines a corresponding time r, (just after it), but
in the before and affer cases, there would be many possible values of r, for each instantiation
of e,, and the embedding conditions would quantify over all of them. ‘Just before’ or ‘ten
minutes before’ would work fine, since then there would be a determinate r, for each
instantiation of e,; but ‘sometime before’ wouldn’t work, and I don’t see any basis for arguing
that ‘before’ means ‘just before’ rather than ‘sometime before’ in sentences like (31).

37 I-am indebted to Johan van Benthem for the first of these points and for raising the
question which is discussed in the second.

38 In particular I have completely omitted the parts of Hinrichs’ system designed to account
for discourses and multi-clause sentences containing mixtures of past and past perfect, and |
have not seriously investigated the question of whether my suggested modifications of his
system are compatible with those parts of it.

3% Hinrichs himself does keep reference time apart as part of a ‘conversational scoreboard’ in
the sense of Lewis (1979). But I could not see how to extend his treatment of the
quantificational and ‘donkey-sentence’ case without including the reference times explicitly
within the DRS representation.

40 During the final stages of revision, I received a copy of Chierchia and Rooth (to appear),
which addresses the issue of whether the configurational stipulation of subordination on
which anaphoric accessibility in DRS's depends is really essential. The paper argues
convincingly that it is not, and that the same results can be derived from the recursive
definition of proper embeddability. Chierchia and Rooth show how the language of DRS’s
can be reformulated to more closely resemble the language of first-order predicate logic,
bringing out parallels between discourse entities and variables and showing how ‘ac-
cessibility’ for pronouns follows from the semantics just as it follows from the semantics of
first-order logic which variables are bound by which quantifiers. They discuss the present
paper as well and show that their results can be carried over to this treatment of discourse
events and reference times.

REFERENCES

Bach, Emmon: 1980, ‘Tenses and Aspects as Functions on Verb-Phrases’, in Christian

NOMINAL AND TEMPORAL ANAPHORA 285

Rohrer (ed.), Time, Tense and Quaniifiers (Niemeyer, Tibingen) op- 19-37. L

Bach, Emmon: 1981, ‘On Time, Tense and Aspect. An Essay in English Metaphysics’, in

Peter Cole (ed.), Radical Pragmatics (Academic Press, New York), pp. 63-81. i

Barwise, Jon and Robin Cooper: 1981, ‘Generalized Quantifiers and Natural Languages’,
Linguistics and Philosphy, 4 159-219.

mm:o_.wo. Rainer: 1977, %mw.avﬁ. Temporaladverb und die temporale Frage, Papers 13 and 15
of SFB 99, Konstanz. o

~ Biuerle, Rainer: 1979, Temporale Deixis, temporale Frage (Gunter Narr Verlag, .ﬂ.cc_:mn.:v..

Bennett, Michael and Barbara Partee: 1978, * Toward the Logic of Tense and Aspectin English
TULC Bloomington.

Bosch, Peter: 1983, Agreement and Anaphora (Academic Press, New <nw_.5. ) .

Chierchia, Gennaro and Mats Rooth: (to appear), ‘Configurational Zo:os.m in Discourse
Representation Theory’, to appear in C. Jones and P. Sells (eds.), Proceedings e\ :z.., _.fr
Annual Meeting of the North Eastern Linguistic Society (GLSA, Department of Linguistics,
University of Massachusetts, Amberst). )

Cooper, Robin: 1979a, “The Interpretation of Pronouns’, in F. Heny m:.a H. Schnelle (eds.),
Syntax and Semantics Vol. 10: Selections from the Third Groningen Round Table
(Academic Press, New York), pp- 131-169.

Cooper, Robin: 1979b, ‘Bach’s Passive, Polysynthetic Languages, Temporal Adverbs, »E.u
Free Deletion’, in E. Engdahl and M. Stein (eds.), Paper presented to Emmon Bach by his
students (GLSA, University of Massachusetts, Amherst), pp. 64-75. .

Cooper, William S.: 1978, Foundations of Logico- Linguistics, Synthese Language Library (D.
Reidel, Dordrecht). )

Dowty, David: 1979, Word Meaning and Montague grammar: The sematmnics of verbs .5&
fimes in generative semantics and in Montague’s PTQ (D. Reidel, Dordrecht).

Dowty, David: ms. 1982, ‘The Effects of Aspectual Class on the Temporal Structure of
Discourse: Semantics of Pragmatics?” (Ohio State University). )

van Eijck, Jan: ms. 1982, ‘Discourse Representation, Anaphora, and Scopes’ (Groningen).

Geach, Peter T.: 1962, Reference and Generality (University of Cornell Press, Ithaca).
(amended ed., 1968). )

~ Heim, Irene: 1982, The Semantics of Definite and Indefinite Noun Phrases (unpublished
Ph.D. dissertation, University of Massachusetts, Ambherst). ) )

~ Heim, Irene: 1983, ‘File Change Semantics and the Familarity Theory of Definiteness’, in
Biuerle, Schwarze, and von Stechow (eds.), Meaning, Use and Interpretation of Language
(Walter de Gruyter, Berlin). )

Heinimiki, Orvokko: 1974, Semantics of English Temporal Connectives (unpublished Ph.D.
thesis, University of Texas at Austin).

Hinrichs, Erhard: 1982, ‘Temporal Anaphora in Discourses of English’, vwvo_..v—.nm.oiom at
the Ohio State University Conference on the Semantics of Tense and Aspect in Discourse,
May 16-17, 1982. )

— Hinrichs, Erhard: 1981, ‘Temporale Anaphora im Englischen’ (unpublished Zulassungar-
beit, University of Tiibingen). )

Isard, Stephen: 1975, ‘Changing the Context’, in E. L. Keenan, (ed.), Formal Semantics of
Natural Language, (Cambridge University Press, Cambridge), pp. 287-296.

Johnson-Laird, Philip N.: 1983, Mental Models: Towards a Cognitive Science of Language,
Inference and Consciousness (Harvard University Press, Cambridge).

Kamp, Hans: 1979, ‘Events, Instants and Temporal reference’, in R. Biuerle, U. Egli, and A.
von Stechow (eds.), Semantics from Different Points of View (Springer-Verlag, Berlin), pp.
376-417.

Kamp, Hans: 1980, ‘Some Remarks on the Logic of Change, Part I', in Christian Rohrer
(ed.), Time, Tense and Quantifiers (Max Niemeyer Verlag, Tiibingen), pp. 135-179. -

4~ Kamp, Hans: 1981a, ‘A Theory of Truth and Semantic Representation’, in J. Groenendijk,
Th. Janssén, and M. Stokhof (eds.), Formal Methods in the Study of Language, Part I.
(Mathematisch Centrum, Amsterdam), pp. 277-322.



i
RENERINS

RN

RIS

V'S “€0010 VIV Isioqury
‘stasnyovssopy Jo Knsiaamun) ‘sopsmSury Jo idaq

*19L€ *ON 110doy] ‘(*ou] ‘urtumaN
pue youeiog ijog) vioydouy 25in0051q 01 yovouddy jpunod v ‘161 uukT] auuog 19qqam
"(yoa1pioQ ‘[op1oy Q) SI0adsy ayr fo ampoN puontsodwio) i uO ‘7L61 UOH JAMIIOA

"(Ausiaauf) 91e1S OO ‘UOREIISSSIP " Ud - Paysgndun) ‘ysydug up
sammyosqy pup siounfpyy 3aa4 Jo sonpwidnid pup sopuvwas puio,] 141, 1861 108510 ‘duimig
"001~¢¥ ‘T &ydosopyd puv sousin3ury
*ysidug ut suoissaidxqg jerodwa ], jo uoneaadiouy pue xejukg oYL, ‘8/61 ‘EIOMRD ‘YIIUS
"(PIOJXQ ‘HomoR|d Jiseq) Soyuvwiag asmodsyy ‘(ssaxd ug) 1191914 ‘udimog
*(UsAOYpUIZ] ‘SOLIOIBIOQE ] YDIRISAY
sditud) ‘1€€°21 "S'W ‘Buuamsuy uousand) 1of suouppunod (po1807 ‘€861 oWy ‘eydS
(10X MIN ‘ssa1d
2214 2Y1) 9961 uontpa yoeqraded 91807 onjoquks fo ssuawapg L y6] SueH ‘yoequaydroy
. (Iseyuy
*$531 SHISNYOSSRA] JO ANSIOAIU()) $90)9G pup Sawt | ‘SPLOM ‘LL6Y SULL 11 Pue "N "V ‘1011
‘(yoa1p10Q ‘sLI0) ‘7861 42quardag
‘wninbojjo) wopiaswy yy ayr fo s8uipaadoid ‘souuvwag pouwiog fo sauaupp ('sps)
UBWI3A " pue uewpue *J ut 1eadde 0y Anjeuonisodwo), ‘(readde o1) i vreqreq ‘ssieg
'609-109 ‘oL &ydosopyd Jo punor 2y *ysySug
Ul sunouold pue sPsud] UMD soifoleuy [RIMIONNS SWOS, ‘CL6[ ‘eleqieg ‘asivg
"(duial] *Df)) ‘sw ¢,58enSue] jeinieN wl s1ISYNLEN pUB SISYIPOW, ‘0861 190UBID L ‘suosied
“(uiprag “138unidg) matp fo siutod waaaffiq wiolf sopuvwag ('spo) MoYyss
uoA 'y pue ‘133 (] *apangd Y ul ‘,swen 98en3ue e ul Juldosyy 21098, ‘6L6 1 tPIAR( ‘SIMI]
'G1-¢ "dd *(a3puque) *sss1d Aisisalun) s3puquie)) aSonduvy mioN
Jo sonupwiag fowio *("pa) uBUSVY “1 "H UL * UOHEIYNUEND) JO SGISADY, ‘SL6T ‘PlAB( ‘SIMY]
“(uigeg ‘191hnin
ap) sonuvwiag piom W sIDoIddy MIN iSIXIIUOD Puv ‘SPLOAR ‘SPiOpy ‘('SPd) 19sany
‘H pue rofouniig "H w ‘Lifepoy jo A108a1e) [RUONON YL, ‘1861 eiPSuy ‘1ezieiy
“(uroisBiuQy] 101d110G) apay sop yuunmIS ‘g 61 ‘eNiaSuy ‘rezery
(MHOA MIN *SS31J DIWIPEDY) L SONUDWES pup Xv1uks§ ‘punoidispun
ousm3un ays wioif 310N *("P3) KSIMEDOA ' U *,SIURIDJOY ISINODSIQ, ‘9L6] HNET ‘udunIEY
‘911-801 "dd ‘(03eayD) A 7D *('spa) ueSiop [
PUE 'u9210) ") ‘uosIAR(] 'V ‘Yoluulg Y Ul SOIGBHEA PUE SUNOUOLJ, ‘6961 ‘HNET ‘usuney]
"697-0ST "dd *(uipreg
191Ani0 ap 1oyep) 28onSuvy fo uoupraidisrup puv ‘as) ‘Sutuvapw ('spa) ‘moyong
UOA puE ‘OZIeMydg ‘dl1onegd Ui ‘SIXa], Ul 35U, ‘€861 12140y uensuyD) pue suey ‘dwey
‘$9-6€ ‘p9 sa8pSuvy
“Lolplodua ], 30ua159y 19 S3AISINOSI(Y suoneugidey ‘SluswouAg, ‘qIg6] sueH ‘durey

F3LdVd vavdaudvd 98¢






