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Abstract

This project discusses how Chinese, a
so-called tensel ess language, determinesits
temporal reference. For simplex sentences
without time adverb or aspectual marker,

| show that temporal referenceis correlated
with aktionsart or grammatical viewpoint.
For sentences with an aspectual marker, |
discuss the tempora semantics of

leand guoin detail, showing how their
tense/aspectual meanings contribute to



temporal reference. | propose to analyze /eas
an event realization operator and guo as an
anteriority operator. For subordinate clauses,
| show that temporal reference of
complement clauses of verbsis basically
determined by verbal semantics of individual
verbs, which may impose some temporal
restriction on the temporal location of the
embedded event. Asfor relative clauses and
temporal adverbial clauses, many different
factors such as lexica verbal semantics,
referential properties of determiners, lifetime
effect of noun phrases, semantic or
pragmatics constraints on temporal
connectives ,inference rules and world
knowledge, etc., al interact to help determine
temporal reference. Many data discussed in
this paper indicate that there is no evidence
of (covert) tensesin Chinese. Therefore,
challenging work remains for those who have
claimed that Tense Phraseis projected in
Chinese phrase structures.
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Tempora Reference in Mandarin Chinese*

This paper discusses how Chinese, a so-called tenseless language, determines its
temporal reference. For simplex sentences without any time adverb or aspectual
marker, | show that temporal reference is correlated with aktionsart or grammatical
viewpoint. For sentences with an aspectual marker, | discuss the temporal semantics
of /e and guo in details, showing how their tense/aspectual meanings contribute to
temporal reference. | propose to analyze /e as an event realization operator and guo as
an anteriority operator. For subordinate clauses, | show that tempora reference of
complement clauses of verbs is basically determined by verbal semantics of
individual verbs, which may impose some temporal restriction on the temporal
location of the embedded event. As for relative clauses and temporal adverbial clauses,
many different factors such as lexical verbal semantics, referential properties of
determiners, lifetime effect of noun phrases, semantic or pragmatics constraints on
temporal connectives, inference rules and world knowledge, etc., al interact to help
determine temporal reference. Many data discussed in this paper indicate that there is
no evidence of (covert) tenses in Chinese. Therefore, it remains a chalenging work
for those who have claimed that Tense Phrase is projected in Chinese phrase

structures.

1. Introduction

The study of tempora reference in natural language has been one of the most
important issues in the history of linguistic research. This is especialy the case for
Indo-European languages such as English, because distinctions of times in these

languages are directly encoded by verbal inflections. In fact, tense and aspect in these
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languages have been studied for almost twenty-five hundred years since at least the
time of the ancient Greeks and the results are very fruitful as Binnick’s (1991) book
Time and the Verb has shown us. In contrast to Indo-European languages, works on
temporal reference in Chinese are relatively meager and the breadth and depth of
research are far behind those of Indo-European languages. One reason for this,
undoubtedly, is that the Chinese language, unlike Indo-European languages, does not
have the same kind of verbal inflections to indicate distinctions of times. Of course,
not having finite verb forms does not mean that Chinese is not able to express the
notion of time. When hearing a Chinese sentence, any native speaker can immediately
tell whether the situation described by that sentence holds at a past time, a future time
or the speech time. Interesting questions then arise as to how temporal reference of
Chinese sentences is determined and to what extent the mechanisms that the Chinese
language uses are different from those used in Indo-European languages. In this paper,
| will not be able to probe into the second question but | will attempt to give an
answer to the first question in some details based on a wide range of data.

This paper is organized as follows. Section 2 outlines the basic assumptions and
the theoretical framework that | adopt. Section 3 is devoted to an analysis of how bare
sentences in Chinese obtain their temporal reference. Section 4 investigates how
different aspectual markers such as the perfective marker /e and the experientid
marker guo affect tempora reference. Section 5 to section 8 discusses temporal
reference of subordinate clauses such as complement clauses of verbs, relative clauses

and adverbial clauses. Section 9 concludes this article.

2. Basic Assumptions and Theoretical Framework

In this section, | will give a brief overview of the theoretical assumptions about tense
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and aspect that | will be adopting for a better understanding of the discussion that will
follow. Traditionally, tenses are understood as the location of an event or state in time
axis relative to a reference time, which is usually the speech time (Comrie (1985)).
When an event or state takes place or holds before the speech time, the tense is past
tense; when the situation is reversed, the tense is future tense; when a process or state
overlaps with the speech time, the tense is present tense. As for the notion of aspect, it
is often characterized as different ways of presenting a situation as a completed whole,
viewed as if from outside, or as an ongoing, incomplete action or state, viewed as if
from inside (Comrie (1976)). The former is called perfective aspect and the latter
imperfective aspect. The perfective vs. imperfective distinction is often realized
through grammaticalized affixes or auxiliaries. Klein (1994) finds the traditional
definition of aspect imprecise. Therefore, he proposes to replace the definitions of
tense and aspect with temporal relations. He has distinguished three times: the time of
utterance (TU), the time span at which a situation obtains (T-SIT or time of situation)
and the time span about which an assertion is made (TT or topic time). On his
analysis, tense does not express a temporal relation between TU and T-SIT as in the
classical analysis, but one between TT and TU. Aspect, on the other hand, expresses a
temporal relation between TT and T-SIT. In particular, perfective aspect requires that
the situation time is included within the topic time, whereas imperfective aspect is the
other way around or involves an overlap relation.” This paper accepts Klein's (1994)
distinction of tense and aspect and will recast his notions of tense and aspect within a
framework of model-theoretic semantics. Although my theoretical framework will be
model-theoretic semantics, | will keep the formal mechanisms as few as possible and
plain English will be provided to explain what the intuitive idea is behind the logical
language. Therefore, in most cases, the reader can actually understand the discussion

without too much background on formal logic.
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Now some theoretical assumptions are in order. In this paper, | assume that verbs,
stative or non-stative, have an event argument and that sentence meanings are
properties of eventualities, i.e., / ef, where f contains a free occurrence of the
eventuality variable e With the introduction of event arguments to the argument
structures of verbs, | need to assume that in addition to the normal semantic types e
(entity) and ¢ (truth-value), there is a semantic type s, standing for situations, events or
states. In addition, | also assume another semantic type / standing for intervals.

For the syntax, | assume that above VP is an aspectual phrase AspP. The
perfective vs. imperfective distinction is stated at the head of AspP. Above AspP is
AgrsP. Tense Phrase (TP) is located above AgrsP. (The relative order between AgrsP
and TP is not important.) Klein's topic time occupies the specifier position of TR. In
addition, | adopt the VP-internal subject hypothesis as proposed in Kitagawa (1986)
and Koopman and Sportiche (1991), though thisis not crucial.

It is worth noting that the TP projection is assumed for Chinese phrase structures
only as aworking hypothesis for comparison. | do not commit myself to the claim that
tenses and TP exist in Chinese, because the information provided by AspP and topic
time seems generally sufficient to explain temporal locations of eventualities denoted
by Chinese sentences. | will bring up thisissue from time to time later when | discuss
the Chinese data.

With the above assumptions, | now formalize Klein's analysis of tense and aspect
asin (1)-(2) (cf. Kratzer (1998); Bohnemeyer and Swift (2001)), where &, stands for
the topic time and the symbol ¢ denotes Krifka's (1989) tempora trace function, a
partial function which when applied to an eventuality yields its “run time’. Thus, ¢ (e)
is equivaent to the situation time of the eventuality e Finally, s* stands for the speech

time.
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(1) a perfective aspect =: | P<se> | tol €]t (€)1 t2 UP(€)]
b. Imperfective Aspect =: | P<ssl tol €fto1 t(€) UP(e)]
(2) a [+ present] =: | Pq<sisl tol €[P(t2)(6) Us* I ;]

b+ past] =: | Pai <55l tol [P(t)(€) Ut < s¥]

To take the English sentence (3) as an illustration, let us see how the above
definitions work. Within Klein's framework, the meaning of (3) is paraphrased as
follows: The situation time of the proposition John worked is included within the
topic time zuotian ‘yesterday’ because of the perfective aspect and this topic time
must precede the utterance time because of the past tense. Therefore, the situation
time of John's working must be in the past. The temporal meaning of (3) is formaly

computed asin (4).

(3) [cp [1e yesterday [ Tispasy [agrsp JohNy [aspp ASPLpertective[ve X worked]]]]]]
(4) [[VPI] =1 ework’ (x)(€)
[[AspP]] = | Psol tal €]t (e) [ t, UP(e)] (I ework’ (x)(e))
=1t e[t(e)l t, Uwork (x)(e)]
[[AgrsP]] =l x| tol e[t(e)i t, Uwork’ (x)(e)] (John')"
=1t eft(e) i t, Uwork’ (John')(e)]
[[T']] =1 Pai<ss! tol €[P(tz)(€) Uta<s*](1 &l to[t(e) I t, Uwork’ (John')(e)])
=1t ft(e) i t, Uwork’ (John')(e) Uty < s*]
[[TP]] =1 €lt(e) | yesterday Uwork’ (John')(e) U yesterday < s*]
[[CPI] = $eft(e) i yesterday Uwork’ (John')(e) U yesterday < s*] (Default

Existential Closure)

3. Temporal Reference of Chinese Bare Sentences’
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An assumption commonly held by Chinese linguists is that Chinese conveys temporal
locations of eventualities viatemporal adverbs such as zuotian‘yesterday’, ming nian
‘next year’, aspectual markers such as /eand guo or some previous sentences which
set up atime frame for the discourse. However, if we carefully look at the data, we
will find that alarge number of Chinese sentences do not contain atime adverb or
aspectual marker. Nor is it necessary to resort to previous utterances to determine their
temporal reference. For example, independently of any context, the sentencesin (5)
and (6), which do not contain any time adverb or aspectual marker, can be easily

construed as referring to past and present situations, respectively.

(5) a Tadapuoyi gehua ping

he break one CI flower vase
‘He broke a flower vase.’

b. Taba wogang-chu jiaoshi
heBame drive-out classroom
‘He drove me out of the classroom.’

c. Taza Shanghai chu-sheng
he in Shanghai give-birth
‘He was born in Shanghai.’

d. Tagiangpuowo xiu ta-deke
he force metake his class
‘He forced meto take hisclass.’

e.Didi  bangwo xiang-daoyi-ge  henhao defangfa
brother help methink-of  one-Cl very good De method

‘Brother thought of avery good ideafor me.’

12



(6) a. Tahen congming
he very clever
‘Heisvery clever.’

b. Wo xiangxin ni

| believeyou
‘I believe you.’

c. Diqgiu rao tailyang xuanzhuan
earthturnsun  around
‘The earth turns around the sun.’

d.Ni da langiu ma?
you play basketball Q
‘Do you play basketball?

e. Taza fangjiandu shu
hein room study book

‘Heis studying in hisroom.’

If we assume that Chinese has tenses, then the tenses in those examplesin (5)-(6)
must be covert tenses. The problem is then to determine the value of those covert
tenses. The suggestion that | would like to make is this. Following de Swart (1998)
and Schmitt (2001), | assume that tenses are subject to selectional restrictions. Thus, a
certain tense can only select a complement with a specific aspectual viewpoint or
aktionsart. On these assumptions, the values of covert tenses in Chinesg, if they exist,

can be determined by the following selectiona restrictions.

(7) a. Covert present tense must select imperfective AspP as its complement

b. Covert past tense must select perfective AspP as its complement

13



In order for the above selectional restriction to work, | will rely on Bohnemeyer and
Swift's (2001) cross-linguistic study about “default aspect” in natural language.” In
their paper, they have argued that there is a certain correlation between the telicity of
an eventuality description and its aspectual viewpoint. Briefly, apredicateistelicif it
denotes only events that have no part that falls under the same predicate. A predicate
isatelic if the eventsit denotes have at least one non-fina part that falls under the
same predicate. On this definition, eat a fishis atelic predicate, whereas walk on the
beachis atelic. According to them, cross-linguistically the default aspectual viewpoint
of telic descriptionsis perfective viewpoint, whereas the default aspectual viewpoint
of atelic descriptions isimperfective viewpoint. Moreover, such a correlation may
manifest itself through morphological markedness relations. For instance, there are
languages such as Russian and Yukatek Maya, which have marked imperfective
aspect and unmarked perfective aspect for telic predicates. Chinese can be added to
this category. For telic predicates such as chi yi-tiao yu‘eat afish’, they are
interpreted perfectively. But if they are combined with zai such as zai chi yi-tiao yu
‘be eating afish’, they are interpreted imperfectively. Bohnemeyer and Swift (2001)
have proposed an account for the correlation between (a)telicity and aspectual
viewpoint in terms of the notion of “default aspect”, which is perfective for atelic
predicate and imperfective for an atelic predicate. | will assume this notion of default
aspect without further discussing their formal definitions.

Given Bohnemeyer and Swift’s notion of default aspect, | am now able to explain
why the sentencesin (5) have a past interpretation and those in (6) have a present
interpretation: the former al describe perfective telic situations, whereas the latter all
denote imperfective atelic situations. Thus, according to the selectional restrictions

stated in (7), the covert tenses in examples like those in (5) must be past tense and the
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covert tenses in examples like those in (6) must be present tense. The semantic
computation of such sentencesis straightforward, so | omit the details.

It should be noted that bare sentences contrast with sentences containing atime
adverb. For the latter kind of sentence, the time adverb determines temporal reference.
For example, in (8), though all the sentences contain the same homogeneous predicate

hen mang ‘very busy’, temporal reference of the sentence varies with the time adverb.

(8) a Tazuotian hen mang
he yesterday very busy
‘He was very busy yesterday.’
b. Taxianzai hen mang
henow  very busy
‘Heisvery busy now.’
¢. Wo mingtian  hen mang
|  tomorrow very busy

‘I will be very busy tomorrow.’

In order to capture the fact that time adverbs override tense selections stated in (7), |
propose that the tense node, if it exists, must agree with the overt time adverb in the
specifier position o f TP (cf. Lin (2002), Erbaugh and Smith (2001)).

Before moving to next section, two remarks are in order. Oneisthat except in few
constructions such as conditionals or imperatives, future tense in Chinese cannot be
an empty tense. That is why we do not have a selectional restriction for covert future
tense in (7). Future time in Chinese must be expressed by an overt expression
indicating future time such as the future time adverb mingtian‘tomorrow’ or the

modal auxiliary huri “will’. Even though conditionals such as Ruguo ta lai, wo jiu zou
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‘If hecomes, I'll go’ may express a future time without an overt expression indicating
afuture time, it has been argued that such constructions contain an implicit modal in
the matrix clause (Heim (1982); von Fintel (1994), among many others.) If thisis
correct, temporal reference of conditionals is determined by an implicit modal
equivaent to hui “will” in force. Asfor imperatives, such constructions universally
refer to future actions. This, | believe, should be ascribed to the special semantics or
pragmatics of imperatives, which | will not discuss here.

The other remark has to do with the question of whether or not Chinese has
(covert) tenses. In the above discussion, | have assumed that (covert) tenses exist in
Chinese and resort to selectional restrictions to interpret their values in bare sentences.
Can we explain the same facts without assuming existence of (covert) tenses? The
answer seemsto be positive. We only need to fill in the value of the topic time
introduced by Asp, which specifies arelation between event time and topic time. If a
sentence does not contain an overt time adverb, the topic timeis generally some time
interval determined by the context such as the speech time. However, for a non-future
perfective durative sentence, the topic time must be apast interval rather than the
speech time, because a durative event cannot be included within the speech time.
Similarly, for a non-future perfective instantaneous achievement, the topic time must
also be in the past because the event denoted by an achievement must have aready
been completed before one is able to talk about that situation. These are independent
constraints independent of theories of tenses. As for imperfective sentences, the topic
time is the default speech time unless some time adverb appears in the sentence. |
conclude that bare sentences are no evidence for the projection of TP because with or
without covert tenses, one can equally predict the temporal locations of eventuaities

denoted by them.
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4. Aspectual Markersand Chinese Temporal Reference

Having discussed how temporal reference of bare sentences is determined, | now
turn to sentences with an aspectual marker such as /e and guo, discussing how they
contribute to temporal reference of sentences.

The literature on Chinese /eand guois so huge that it isimpossible to give even a
brief overview here, due to restrictions of space (Kong (1986); Huang (1987);
Xunning Liu (1988); Yuehua Liu (1988); Shi (1990); Magione and Li (1993); Dai
(1994); Ross (1995); Yeh (1996); Liu (1997); Li (1999); Kang (1999); Lin (2000b);
Klein, Li and Hendrik (2000); to mention just a few). So in this paper, | will focus
more on my own view of these markers, leaving the comparison to the reader.

The verbal suffix /e has often been characterized as a perfective marker indicating
completion or termination of an action or inchoativity of a state. To illustrate, consider

(9), which clearly describes a past event.

(9) Tachi-le vyi tiaoyu
he eat-Asp one-Cl fish

‘He ate afish.’

According to Magione and Li (1993), sentences like (9) do not describe just any past
events but past events that occur within a certain reference time. Although sentences
with /e usualy have a past interpretation indicating completion or termination of an
action, /e is actually compatible with a present continuative interpretation (cf.

Xunning Liu (1988); Lin (2000b); Jin (2002)). Consider the following examples.

(10) a. Tayang-le  yi-tiaojinyu
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he raise-Asp one-Cl goldfish
‘Heisraising agoldfish.’

. Wo (zai Boston) zu-le yi-jian gongyu
| in Boston rent-Asp one Cl apartment
‘| am renting an apartment in Boston.’

. Zhangsan (shou-li) ti-le yi-ge da pixiang
Zhangsan hand-in carry-Asp one-Cl  big suitcase
‘Zhangsan is carrying abig suitcase (in his hand).’

.Ni  kan, Lis gi-le yi-pi ma wang chengwai fangxiang zou,
you look Lisi ride-Asp one-Cl horse toward town outside direction walk
bu zhidao tayao qu nar
not know he want go where
‘Look! Lisi isriding ahorse toward the direction of the outside of town. |

wonder where he wants to go.’

The syntactic constructions of (10a-c) are identical to the construction of (9), but their
tempora meanings are quite different. Unlike (9), which refers to a past completed
event, (10a-c) do not describe completed or terminated events but present on-going
situations. Although these sentences are not progressive sentences, they are transated
as such to indicate that the event has begun before the speech time and is still
on-going.” An important property distinguishing the sentences in (10) from (9) seems
to be this. When a sentence of the type in (10) is true of an interval, every subinterval
of that interval or a non-fina subinterval of that interval can make the same sentence
true. For example, if John rents an apartment from April to August in 2002, then it is
also true that he rents an apartment in May or in June. But if John eats a fish from

5:30:PM to 5:45PM, it is not true that he aso eats a fish from 5:35Pm to 5:40PM.

18



This property is known as the subinterval property of atelic predicates (Dowty
(1979))."" Interestingly and mysteriously, however, not every atelic predicate is
compatible with the verba /e In fact, many activity predicates are incompatible with
le This empirical fact can be clearly illustrated with the contrast between (11a) and

(11b).

(12) a. *Zhangsan kan-le yi-zhi niao
Zhangsan watch-Asp one Cl bird
‘Zhangsan is watching a bird./Zhangsan watched a bird.’
b. Zhangsan kan-le yi-bu dianying
Zhangsan watch-Asp one-Cl movie

‘Zhangsan watched a movie.’

Although both (11a) and (11b) use the same verb kan ‘watch’, their aktionsart
depends upon the object NP. When the object NP is yi-zhi niao ‘abird’, the VP is an
atelic activity predicate; when the object NP is yi-bu dianying ‘a movi€e', the VP is a
telic accomplishment predicate. However, (11a) is ill-formed regardless of what
interpretation is assigned to it. But (11b) is perfect with a past interpretation. It is not
clear to me what property distinguishes those atelic sentences which are compatible
with /eand those which are not and | will not try to provide a solution to this problem.
My main concern will be on the question of how those sentences in (10) obtain a
present continuative interpretation.

Like those non-stative verbs in (10), stative verbs may also sometimes take the

verbal /e giving rise to a present continuative reading.

(12) a. Ni you-le laopuo, jiu buyao dieliang
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you have-Asp wife then not want parents
“You have had awife. So you don’t want your parents.’
b. Tayijing zhidao-le najian shi
he aready know-Asp that-Cl matter
‘He has aready known that matter.’
c. Jingguo ta-de jiangjie,  wo duoshao liagjie-le yi dian GB lilun
After his explanationl more-or-lessunderstand alittle GB theory

‘ After his explanation, | more or less understand alittle bit of GB theory.’

The examples in (10) and (12) clearly indicate that the verbal suffix /eis not an
absolute past tense marker. This is further supported by the fact that /e may aso

appear in a clause with afuture interpretation asin (13).

(13) Deng ni bi-le-ye yihou, wo hui mai yi-bu che gel ni
Wait you graduate-Asp after | will buy one-Cl car for you

‘ After you have graduated, | will buy a car for you.’

In (13), the meaning of /e seems to indicate anteriority of the embedded clause to the
matrix clause (Dai (1994); Lin (2000b)).

In contrast, if the marker /ein (9) and (10) is replaced with the experiential marker
guo, the sentences are all unambiguously interpreted as terminated past events. Thisis

illustrated by (14a) and (14b).

(14) a. Tachi-guo vyi-tiaojinyu
he eat-Asp one-Cl goldfish

‘He ate a goldfish (before).’
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b. Tayang-guo vyi-tiaojinyu
he raise-Asp one Cl goldfish
‘He raised a goldfish (before).’

c. Wo (zai Boston) zu-guo  yi-jian gongyu
| in Boston rent-Asp one-Cl apartment

‘I rented an apartment in Boston (before).’

Thus, guois more like a past tense marker than /eis. Nevertheless, like /e, guo cannot
be an absolute past tense marker, either, because it is also compatible with a future

interpretation when it appears in an embedded clause. Thisisillustrated by (15).

(15) Deng ni ting-guo ta tangangqinyihou, ni jiuhui zhidaotade jigiaoyou
wait you hear-Asp he play piano  after you then will know he De skill have
duo hao
how good

‘ After you have heard him play the piano, you will know how good his skill is.’

Although guo in (15) is not construed as an absolute past tense marker, it still
expresses relative anteriority; namely, the event denoted by the subordinate clause

containing guo must precede the event denoted by the matrix clause.

4.1 A Temporal Semantics for Le

As we saw above, temporal interpretation of sentences containing the verbal /e is
sensitive to the aktionsart of VP. When the VP is of atype such as chi-yi-tiao-yu‘eat a

fish’, i.e., atelic predicate, the event denoted by the sentence is construed as a past
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event. When the VP is of atype such as zu yi-jian gongyu ‘ rent an apartment’ or yang
yvi-tiao yu ‘raise a fish', i.e, atelic predicates, the sentence obtains a present
continuative interpretation. This situation raises a very interesting question. When a
sentence with /erefers to a past event, the aspectual viewpoint is certainly perfective.
However, when it has a present continuative interpretation, the aspectual viewpoint
seems to be imperfective., because the situation is incomplete. As a consequence, we
have a dilemma with respect to the interpretation of /g, which is sometimes interpreted
perfectively and sometimes imperfectively. In this section, | will propose an analysis
that explains the perfective-imperfective dilemma brought about by /e

Xunning Liu (1988) is the first to suggest that the verbal /eis better treated as a
“realization aspect” instead of a completive marker. | agree with hisinformal idea that
the verbal /eindicates that an eventuality is realized and believe that once formalized,
the realization analysis of /e can provide a very neat account for the seemingly
contradictory meanings of /g i.e., the perfective-imperfective paradox. | will also
extend the realization analysis to account for sequence of tense in embedded contexts.

The anaysis that | will be proposing is based upon the concept of ‘event
realization’ defined by Bohnemeyer and Swift (2001). As mentioned earlier,
Bohnemeyer and Swift have tried to define a “notional aspect operator” that may
derive the fact that the default aspectual viewpoint of a telic predicate is perfective,
whereas that of an atelic predicate is imperfective. In order to achieve this goal, they
define a concept of event realization as given in (16) and utilize it in their definition of

‘notional aspect operator’, which need not concern us here.

(16) " Petl E[REALg(Pet) « P(e) US$e[P(€) Ue £ e Utgr(e)i t]]

In (16), Tgr is equivalent to the temporal trace function ¢. In plain English, (16) says
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that for an event e denoted by P to be redlized at a (topic) time interval ¢, t must
contain the run time tgt of a part € of e such that €’ is aso a P. This definition of
event realization has a very interesting consequence for telic and atelic eventualities.
That is, for a telic event to be realized, we need a perfective viewpoint whereas an
atelic eventuality only requires an imperfective viewpoint to entail event realization.
In other words, atelic eventuality is realized only when the eventuality culminates but
an atelic eventuality can be realized as long as a subpart of it holds. Although
Bohnemeyer and Swift's concern of their paper is not about Chinese /g, | will employ
their definition of event redlization to account for the meaning of /e

With Bohnemeyer and Swift's concept of event realization in mind, | would like
to suggest that the verbal /e in Chinese is just an event realization operator (cf.
Xunning Liu (1988)), whose definition is given in (17). In plain English, (17) says
that when the meaning of /eis applied to a property of events, i.e., sentence meaning,
there must exist an event edenoted by P and a subpart € of ethat also falsunder Pis

contained within the topic time t..

(17) A preliminary version of the meaning of /e

[[1€]] =1 P<ssl tol e$€[ P(€) UP(€) Ue e e Ut (€)i t)]

For example, applying this meaning of /e to (10b), we get the following truth
conditions. There is an event eof Ta zu yi-jian gongyu ‘he rents an apartment’ and
this event has a subpart that is included within the topic time. Since (10b) does not
have an overt time adverb, the default topic timeis now. This amounts to saying that a
subpart of the eventuality, which is also an eventuality of Ta zu yi-jian gongyu ‘he
rents an apartment’, is included within the time denoted by now. This then entails a

present on-going reading of the renting event. On the other hand, if an overt time
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adverbia such as qu nian ‘last year’ is added to the sentence as in (18) below, it is

possible to get a past reading.

(18) Qu nian tazu-le yi-jlan gongyu
last year herent-Asp one Cl  gpartment

‘He rented an apartment last year.’

Notice that (18) does not assert that the whole event must be included within the topic
time denoted by qu nian ‘last year’. It only clams that a subpart of it must be
contained within it. Therefore (18) is compatible with a situation where the renting
event is still on-going this year. This is confirmed by the fact that (18) can be

followed by (19).

(19) Bu zhidao jin nian tashi-bu-shi hai  zhu zai najian gongyu i
not know this year he be-not-be still livein that CL apartment in

‘| wonder if he still livesin that apartment this year.’

However, if the subpart of event that is contained within the topic time happens to be
the whole event itself, we do get a reading according to which the whole renting event
is terminated.

The same remarks and analysis applies to stative sentences with /e such as those
examplesin (12). So | will not repeat the details.

In my above exposition of the meaning of /g | intentionally left out discussion of
tenses. Now let me make some remarks on this matter. Suppose that like other
perfective or imperfective markers, a realization operator is an aspectual operator that

is located in Asp. Then the above-proposed analysis of /e implies that temporal
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location of situations described by sentences with /e can be determined without
reference to a tense node. In other words, the TP projection is not necessary for
Chinese at |east for sentences with the verbal /eis concerned.

But what if Chinese does have a tense node? If this is the case, one can assume
that /e is a viewpoint-neutral realization operator. The actual aspectual viewpoint of
AspP headed by /eis determined by the aktionsart of VP. As Bohnemeyer and Swift
(2001) have argued, “atelic predicates require merely imperfective aspect for the
entailment of realization, whereas telic predicates require minimally perfective aspect
to entail realization”. Thus, when /e occurs with an atelic predicate, the aspectual
viewpoint is imperfective; when it occurs with a telic predicate, the aspectua
viewpoint is perfective. It follows from this that when /e occurs with an atelic
predicate and no overt time adverb appears, the covert tense must be present tense,
which in turn forces the topic time to be now. However, if an overt time adverb
appears asin (18), the tense must agree with the time adverb as discussed earlier. This
anaysis also entails that combination of /ewith atelic predicate asin (9) yields a past
reading. As mentioned, no subpart of a telic eventuality is the same telic eventuality
unless the subpart is the whole eventuality itself. The meaning of /e in (17) thus
entailsthat €’ is ewhen eis atelic eventuality and emust be included within the topic
time. This is equivalent to claiming that AspP has a perfective viewpoint. However,
the topic time cannot be now, because a perfective viewpoint is associated with a null
past tense by default. So, the topic time for atelic eventuality can only be some time
interva in the past. Consequently, (9) can only have a past reading with the event
described falling within a past time interval.

So far, the proposed analysis of the verbal /e has produced a very good result for
simplex sentences. What about those occurrences of /e in subordinate clauses? Can

the same analysis of /e work? | would like to argue for a positive answer, though a

25



dlight revision seems necessary. As afirst step, consider the following sentences:

(20) Zhangsan shuo tachi-le  yi tiaoyu
Zhangsansay heeat-AsponeCl fish
‘Zhangsan said that he ate afish.’

(21) Xiaozhang hui banfa jiangzhuang gei naxie xiangchu-le  daan de ren
principal  will givetestimonial to those figure-out-Asp answer people

‘The principle will give atestimonial to those who have figured out the answer.’

(20) has a reading on which both the embedded and matrix events took place before
the speech time and the embedded event precedes the matrix event. (21) is compatible
with two situations. In one situation, the matrix event will take place in the future but
the embedded event happened before the speech time. The other situation only
requires that the embedded event precedes the future matrix event and hence the
embedded event can also be located in the future. Such examples indicate that the
meaning of /e may involve some kind of relative anteriority. However, the origina
definition of the meaning of /e as given in (17) allows no parameter to express the
notion of relative anteriority. As a first step to accommodate examples like (20) and
(21), let us first try to add a further condition on the topic time ¢, introduced by /e
such that t, must precede the run time of an event €y, Which is intended to be a
pronoun-like free variable. When this event variable is free, it is defined to refer to the
utterance event. In this case, f(gyo), i.e., the run time of the utterance event, is
equivalent to the speech time. However, €,, can aso be co-indexed with another
event argument, giving rise to an anaphoric reading."" With the introduction of this
pronoun-like event variable, a first attempt to accommodate examples like (20) and
(21) might be something like (22i).
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(22) Revised meaning of the verba /e
() [[le]] = I Pl tal eSe’ [ P(e) UP(€) U€e £ e Ut(e)l tp Uta<t(Epo)]

(i) [[le]] =: 1 Pl t,] e$e[ P(e) UP(E) Ue£e e Ut(e)i tp UtoEt (6pno)]

Now consider (21) again. Because the addition of the condition “t,<t (o), the topic
time of the embedded clause must precede the run time of the speech event or the run
time of the matrix event, depending upon whether &, is free or anaphoric. This
accounts for why (21) is compatible with two different situations. When &, isfree,
the topic time of the embedded clause is required to precede the speech time. When
€0 1S CO-indexed with the matrix event argument, the topic time of the embedded
clause needs to precede the matrix event.

Asfor (20), when &, is co-indexed with the matrix event argument, the reading
that the embedded event precedes the matrix event is derived. However, when €y, in
(20) refersto the speech event, the embedded event is constrained to fall within a past
interval but it says nothing about the relation between the embedded event and the
matrix event. In principle, there are three possible relations between the embedded
event and the matrix event, i.e., the embedded event precedes, follows or overlaps the
matrix event. However, (20) has only the reading on which the embedded event
precedes the matrix event. How is absence of the other two possible readings to be
accounted for when &y, is the speech event? Here is one possibility. Let us assume
that indirect speech is transformed from direct speech by leaving out the quotations.
Then the content of the indirect speech should match the content of direct speech. In
Chinese direct speech, the progressive marker zaj is required for an accomplishment
to express an overlapping relation and the future marker hui “will’ is needed to
express futurity (e.g., Ta zai gai yi dong fangz ‘heis building ahouse; ta hui gai yi
dong fangz ‘He will build ahouse'). It follows from this that the embedded clause in
(20) cannot express an overlapping or following relation, because the marker zai or
hui is not there. Therefore, the only possible reading of (20) is the one where the
embedded event precedes the matrix event when e, refersto the speech event. In
other words, the reading on which e, refers to the speech event happens to coincide

with the reading where &, refers to the matrix event. Thisiswhy no ambiguity can
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be detected in (20).

Though the attempt given in (22i) works very well when the embedded clause is a
telic sentence, it runs into problems when the embedded clause is atelic such as those
sentencesin (10). As mentioned, those sentences require that the run time of a subpart
e’ of the event ebe included within the topic time, which is the speech time by default.
This is why they have the present continuative reading. Now if the topic time is
further constrained to precede the speech time, then a contradiction will arise because
the speech time will be required to precede itself. Consequently, if the definition of
(22i) were adopted, the original account for the present continuative reading of those
examples in (10) would be lost. In order to maintain the original result, one might
suggest that an equation symbol, intended to mean an overlapping relation, is added to
make it possible for the topic time to precede or overlap the run time of e,,. Thus, a
second attempt to modify the semantics of the verba /e is something like (22ii),
where the topic time of an event eis claimed to either precede or overlap the run time
of "' On this analysis, when &, refers to the speech event, the run time of gy,
overlaps the default topic time now. Thus, the present continuative interpretation is
maintained.

The revised semantics of /ein (22ii) has a very nice consequence when examples
like (10) are embedded to a verb. It predicts that when a sentence like those in (10) is
embedded to averb, a simultaneous reading can arise. For example, in (23), when &y,
is co-indexed with the matrix event argument, the topic time of the embedded event of
raising a goldfish may overlap Zhangsan's saying time. It follows from this that the
embedded event many be simultaneous with the matrix event. Indeed, this seemsto be

correct.

(23) Zhangsan shuo tayang-le  yi-tiao jinyu
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Zhangsan say heraise-Asp one-Cl goldfish

‘Zhangsan said that he was/israising afish.’

If the topic time of the embedded clause with /e can overlap the event time of the
matrix clause, this predicts that when a telic sentence is embedded to a verb, it can
have atemporal reading according to which the embedded event is included within an
interval overlapping the matrix event. Is this prediction correct? (24) is a suggestive
piece of evidence for a positive answer. Suppose that Zhangsan has uttered a sentence

like (24a) and later this utterance is reported as an indirect speech asin (24b).

(24) a. Dao mugian weizhi woyijing chi-le  wu-tiao yu
to now until | aready eat-Aspfive-Cl fish
‘I have so far eaten five fishes.’
b. Zhangsan shuo dao ganggang weizhi tayijing chi-le  wu-tiao yu
Zhangsansay tojust-now until he already eat-Asp five-Cl fish

‘Zhangsan said that util just now he had eaten five fishes.’

In (24b), the topic time of the embedded clause is some past interval whose final
subinterval is just now. Since this final subinterval is arguably the same as the initia
subinterval of the time of saying, an overlap relation can be claimed to exist between
the time of saying and the topic time of the embedded clause. If thisis correct, then
the addition of the equation symbol to (22i) also makes a correct prediction for telic
situations.”

Summarizing this section, following Xunning Liu’s (1988) idea, | have analyzed
the verbal /e as a realization operator and formally defined its meaning in terms of

Bohnmeyer and Swift's (2001) concept of event realization. This analysis requires
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that an event edenoted by Pisreadlized if and only if a subevent e’ of ethat also fals
under P isincluded within the topic time. When Pistelic, € is equivaent to e hence
entailing that eis perfective. However, when P is atelic, €’ can be a proper subpart of
eor isequivaent to e As aconsequence, eis not necessarily included within the topic
time and hence is not necessarily perfective. However, if the focus is only on the
subpart € of g it still can be clamed that e’ is perfective, because €’ is included
within the topic time. In this sensg, if /eisto be analyzed as a perfective marker as the
traditional assumption holds, perfectivity can only apply to that subpart of event that
is included within the topic time. If the focus is on the whole event, the aspectual
viewpoint depends upon the aktionsart of VP. This analysis thus successfully accounts
for the paradox of the perfective vs. imperfective viewpoint associated with /ewithout

running into a contradiction.

4.2 A Temporal Semantics of Guo

As discussed, unlike the verbal /g the temporal meaning of the experiential marker
guo aways expresses relative anteriority regardless of the aktionsart of the sentence
containing it. In simplex sentences, guo requires that the event time precede the
utterance time, whereas in complex sentences it requires that the event time of the
subordinate clause containing guo precede the event time of the matrix clause or the
speech time. Here are some examples illustrating occurrences of guo in a subordinate

clause.

(25) Tamai-le  vyi-jian Daianna chuan-guo de yifu
shebuy-Aspone-Cl Diana wear-Asp Rel dress

‘ She bought a dress that Diana had worn.’
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(26) Wo renshi yi-ge chi-guoshe de ren
| know one-Cl eat-Asp snake Rel man
‘I know a man who has eaten a snake.’

(27) Ta(jianglai) hui jiagel yi-ge za Harvarddu-guo shu de ren
shein-the-future will marry-to one-Cl at Harvard study-Asp book Rel person

‘She will marry aman who (has) studied at Harvard.’

In (25), the event of wearing must precede the event of buying (cf. Li (1999)). (26) is
compatible with two situations. It might describe a situation where the man that |
know ate a snake at a time before | know him; that is, the embedded event precedes
the matrix event. (26) can aso be used to describe a situation where the event of
snake eating took place at a time after | came to know the man. In this reading, the
embedded event precedes the speech time but not the event time of the matrix clause.
Finally, (27) is also compatible with two situations. In one situation, the embedded
event occurred before the speech time. So (27) means that she will marry a man who
has studied at Harvard. In the other situation, the embedded event of studying at
Harvard takes place in the future but before the matrix event time of marriage.

To capture the fact that guo always expresses relative anteriority regardless of the
aktionsart of the sentence, | propose that the temporal meaning of guo be defined asin
(28), which says that when guo is combined with a property of events P, there exists
an event edenoted by P and the running time of eisincluded within the topic time &,

which in turn precedes t (€).

(28) The temporal semantics of guo

[[guo]] =1 Pspsl tol €[P(6) Ut ()i tp Uty <t(Epro)]
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When guo appears in a simplex sentence, €y, in (28) is free and hence t(€y,) is
equivalent to the speech time. This guarantees that any simplex sentence with guo has
a past interpretation. On the other hand, if guo appears in a subordinate clause, it can
be free or be co-indexed with the event argument of a higher clause. This explains
why (26) and (27) are compatible with different situations. The reason why (25) does
not have a reading where the event of wearing precedes the speech time but follows
the matrix event might be due to pragmatics, which | will not further explore.

It is interesting, at this point, to compare the tempora semantics of guo with that
of /e If welook at the meaning of guoin (28) and that of /ein (22) carefully, it turns
out that the proposed temporal semantics of guo only minimally differs from that of /e
In essence, there are two differences between them. One difference is that while guo
requires that the run time of the whole event is included within the topic time, /eonly
requires that a subpart of an event is included within the topic time. The other
difference is that while the topic time of a sentence containing guo strictly precedes
the run time of the contextually determined &y, /e additionally allows the topic time
to overlap the run time of &, depending upon the aktionsart. This result, of course, is
not surprising, given that both /e and guo have a past-tense like reading in many
similar contexts.

The proposed analyses of guo and /e also have something similar; namely, both
seem to incorporate simultaneously the meaning of aspect, i.e., the relation between
an event and its topic time, and the meaning of tense, i.e., the relation between topic
time and a reference time. This result is very desirable, because it explains why some
studies of /e and guo have suggested that they are much like a relative past tense
marker, though the traditional assumption has suggested that they are aspectua
markers (cf. Lin (2000b)).

Before moving to next section, it is very helpful to the reader to clarify what
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features of my analysis of the verba /eand guo differ from the previous analyses. The
first important feature distinguishing my analysis from most of the other proposalsin
the literature is that instead of using descriptive terms that might sometimes be very
vague, the proposal in this paper defines the temporal meanings of the verbal /e and
guoin avery formal and precise way. This not only enables us to see clearly how the
verbal /e and guo differ from each other in their temporal meanings but also explains
straightforwardly why temporal interpretation of sentences with the verba /e is
sensitive to aktionsart, whereas temporal interpretation of sentences with guois not.”
Most of the references in the literature that have touched this issue are descriptive
without a true explanation, but the analysis proposed in this paper explains it. A
second distinguishing feature of my proposal is that both /e and guo seem to have an
aspectual component as well as a tense component. This explains why the verba /e
and guo are like aspectual markers as well as relative tense markers. Finaly, the
proposed analysis employs a pronoun-like event (free) variable to formally capture
the flexibility of the reference time of the verba /eand guo so that the reference time
can be either the speech time or an event time in a higher clause. This formal
mechanism renders it unnecessary to say that /e and guo are ambiguous as in Li’s

(1999) descriptive work.

4.3. A Temporal Semantics of Sentence-final Le

In addition to appearing as a verbal suffix, /e may aso occur in the sentence-fina
position as illustrated in (29b). The distinction between the verba /e and the
sentence-fina /e has been traditionally characterized as follows: The former describes
perfectivity of a situation (Wang (1965); Chao (1968); Li and Thompson (1981);

Magione and Li (1993)), whereas the latter signals inchoativity or change of state
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(Teng (1975); Chan (1980); Zhu (1982)), current relevance or perfect (Li, Thompson
and Thompson (1982); Mochizuki (2000)). Although several pieces of evidence have
been adduced to support the two /edistinction, it is not agreed by everyone that /eas a
verbal suffix and /e as a sentence-final particle are two different /es. For example, Shi
(1990) has analyzed the two /es as having the same meaning. In this paper, | will not
go into the debate, so | will not review the relevant arguments. Instead, | will only
explicate my own view of the sentence-final /e If the analysis to be proposed is
correct, it implies that though the meanings of the two /es are not completely alike,
their core meaning is actually the same.

As afirst step toward understanding the meaning of the sentence-fina /e let us

compare (294), which has the verbal /ewith (29b), which has the sentence-final /e

(29) a Zhangsan mai-le  yi-bu xin che
Zhangsan buy-Asp one-Cl new car
‘Zhangsan bought a new car.’

b. Zhangsan mai yi-bu xin chele
Zhangsan buy one-Cl new car Le

‘Zhangsan has bought a new car.’

Looking at the above two sentences alone, it is very difficult to tell what exactly
differentiates them in a very precise way. Both examples require that before the
speech time the event of buying a car be completed. So at first sight the truth
conditions for the two sentences in question seem to be the same. However, if the two
sentences are put into a discourse, their different truth conditions will begin to emerge.

Compare (30a) with (30b).



(30) a. Zhangsan zuctian mai-le yi liang xinche, keshi jintian jiu ba chezi
Zhangsan yesterday buy-Asp one Cl  new car but today then BA car
mai-gei-le bieren
sell-to-Asp other-people
‘Zhangsan bought a new car yesterday, but he sold it to some other person
today.’

b. ?? Zhangsan zuotian mai yi-liang xin chele, keshi jintianjiu ba
Zhangsan yesterday buy one-Cl new car Lebut  today then Ba
chezi mai-gei-le bieren
car sell-to-Asp other-people
‘Zhangsan bought a new car yesterday, but he sold it to some other person

today.’

The above contrast indicates that the sentence-final /e implies that the car that
Zhangsan bought is still in his possession at the speech time, which makes the
discourse in (30b) incoherent, but there is no such implication for the verba /e In
other words, the sentence-final /e seems to require that the result state brought about
by the buying event must still hold at the speech time.

Another example that points to the same direction is the contrast between (31a)

and (31h).

(31) a Wo zai meiguo zhu-le  ershi  nian, cong mei tingshuo-guo zhe-zhong shi
| in Americalive-Asp twenty year ever not hear-Asp this-kind thing
‘I (have) lived in Americafor 20 years and (have) never heard this kind of
thing.’
b. Wo zai meiguo zhu ershi  nian le, cong-mei tingshuo-guo zhe-zhong shi
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| in Americalivetwenty year Leever not hear-Asp  thiskind thing

‘I have lived in Americafor 20 years and have never heard this kind of thing.’

Intuitively, (31a) is compatible with a situation in which | still do or a situation in
which | no longer live in America at the speech time, but (31b) is only compatible
with a situation in which 1 still live in America at the moment of speech. In other
words, (31b) implies that the state of my living in America still holds at the speech
time.

For completeness sake, it is aso interesting to compare (32) with (33). (32) isa
progressive sentence, which is often claimed to describe a state. (33) consists of an

activity predicate, which may describe an episode or a habitual property.

(32)Wozai he kafeile

| Progdrink coffee Le

‘I am (in the state of) drinking coffee now.’
(33) Wo he kafei le

| drink coffeeLe

() ‘I have had coffee.’

(i) ‘I now drink coffee, (though | didn’t before).’

Although activities and progressive states are both atelic, they seem to give rise to
different implications when they occur with the sentence-fina /e When a sentence
describes a (progressive) state, use of the sentence-final /e requires that the
(progressive) state still hold at the speech time. It is often claimed that such sentences
have an inchoative interpretation. In contrast, when a sentence describes an activity,

the activity can be terminated but its result state should hold at the speech time and is
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relevant to the current situation. This interpretation somewhat resembles English
present perfect according to which the main focus is current result state rather than the
past event. The habitual or generic interpretation of activity predicates patterns with
the behavior of (progressive) states in that the habitual generic state must hold at the
speech time. Thisis not surprising, because just like progressive sentences, habitual or
generic sentences are often claimed to be states, too.

The above discussion of the sentence-final /e clearly suggests that its meaning
involves some notion of result state. Although | will not be very explicit about the
definition of result state, it seems quite reasonable to say that an event has an
associated result state only when the event is over. In fact, the result state must
immediately follow the event that brings it about. If this is correct, then the presence
of the sentence-final /eentails realization of the event that brings about the result state.
What is more problematic is states. Do states have result states? The answer to this
guestion seems to be not apparent at al and might differ from a person to another
person. Despite this, | would like to assume that states have associated result states;
namely, the result state of a state is the state itself. Given this assumption, a function
RESULT can now be defined so that when it applies to an eventuality, it yields the
result state of that eventuality. If the above discussions are all correct, the meaning of
the sentence-fina /e can be defined in a way amost identical to the meaning of the
verbal /e except that an additional condition should be added to the effect that the
result state overlaps the speech time. In other words, the meaning of the sentence-final
/e can be defined as in (34), where “RESULT(e)Os*” reads as “the result state of e

overlaps the speech time”.

(B4 [[le]] =: 1 Pl tad eSe’ [ P(e) UP(€) U€ £ e Ut(€)i tp Uts£t (o) U
RESULT(e)Os*]
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The requirement that the result state overlaps the speech time explains why sentences
with the sentence-fina /ehave implication of current relevance as many linguists have
observed.

A very good feature about the above approach to the sentence-final /eis that it
explains why the verbal /eand the sentence-final /eare so similar. Their meanings are
very similar because they share the same core meaning, the only difference being that
the sentence-final /e has a condition on the result state that does not appear in the
meaning of the verbal /e If thisanalysisis correct, this should contribute to the debate

between the single-/eanalysis or the two-/eanalysis in the literature.

5. Tempor al Reference of Complement Clauses of Verbs

Temporal reference of Chinese subordinate clauses has received very little attention in
the literature. The only relevant reference that | know of is Li's (1999) book on
Chinese tense. However, his examples are restricted to subordinate clauses with zhe,
le and guo. Briefly speaking, his analysis of zhe, /e, guo is as follows. When these
aspectual markers appear in a simplex (or matrix) clause, their reference time is the
speech time and their occurrences in these constructions should be taken as markers
of absolute tenses. On the other hand, when they appear in a subordinate clause, their
reference time is the event time of the matrix clause and they should be analyzed as
markers of relative tenses. Though Li’s analysis of zhe e, guois very inspiring®, its
application is restricted to subordinate clauses with an aspectual marker. It does not
say anything about those subordinate clauses without any aspectual marker. In this
sense, his analysis is not genera enough. In what follows, | will show that temporal

reference of Chinese subordinate clauses is largely constrained by the lexical
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semantics of the matrix verb and the constraint cannot be overruled by the use of an
aspectual marker.

Different verb types may impose a different constraint on tempora locations of
events denoted by complement clauses of verbs. Some verbs require that the event
time of the subordinate clause follow that of the matrix clause, whereas some other
verbs are the other way around. Still another type of verb requires that the event time
of the subordinate clause overlap that of the matrix clause. There are also verbs that
do not impose any constraint. Let us use g to refer to the matrix clause event and &
the subordinate clause event. The different temporal relations between the matrix and

embedded clauses areillustrated by the following examples.

(P e<e
Tagiangpuo/jianyi wo kao daxue
heforce/suggest | take-exam university

‘He forced me to/suggested that | take the entrance exam for colleges.’
(36) e Oe;
Wo kanjiantadalisi
| see hehitLis
‘I saw him hit Lisi.’
BN e>e
Ta hen houhui shuo huang
hevery regret tell  lie
‘Heregrets having told lies’
(38) e, = e, = generic interpretation
Wo xihuan ta chuan duan-chun

| like shewear short-skirt
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‘I like her wearing a short skirt.’
(39) No constraint on the relation between e; and e,
a. Zhangsan shuo/renwel Lisi shuo huang
Zhangsan say/think  Lisi tell lie
‘Zhangsan said/thinks that Lisi told lies.’
b. Zhangsan shuo/renwei ta zai xizao

Zhangsan say/think  Lisi Prog take-a-bath

‘Zhangsan said/thinks Lisi was/is taking a bath.’

¢. Zhangsan shuo/renwei Lisi hui chuli

Zhangsan say/think  Lisi will handle

‘Zhangsan said/thinks Lisi would/will handleit.’

d. Zhangsan shuo/renwel Lisi xihuan bangqiu

Zhangsan say/think  Lisi like  basketball

‘Zhangsan said/thinks that Lisi likes basketball.’

Although no complement clauses of the matrix verbs in (35)-(38) contain any
tempora adverbial or aspectual marker, they have a fixed temporal reference. How
temporal location of events denoted by complement clauses is determined is the focus
of this section. My idea is that it is basically determined by the inherent temporal
relation that the matrix verb imposes upon the event argument of the matrix verb and
that of the complement clause. Take (35) for example, the meaning of the verb
giangpuo ‘force’ can be defined in such a way that the embedded event follows the
event of forcing or suggestion. Because the formal semantics of attitude reports or
complement clauses is a very complicated issue, | will not go into the formal details.

The reader is referred to Portner (1992) for some discussion which may account for

the kind of constraints that | suggested above.
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An important point about temporal reference of complement clauses is that the
temporal constraint a matrix verb imposes upon its complement clause often leaves
the temporal location of the embedded event underspecified. For example, by the
tense selection of covert past tense, the matrix clause in (35) must be a past tense.
However, to satisfy the requirement of “e; < e,” that the matrix verb imposes upon the
complement clause, e, can be in the past or in the future as long as it does not precede
e;. Thus, (35) is temporally underspecified. However, for some other verbs, the
lexically specified temporal constraint directly determines the temporal location of the
embedded event. For example, the verb kanjian ‘se€’ requires that the embedded
event overlap the matrix event of seeing." Thus, if we know the event time of seeing,
we will know the event time of the embedded clause. Moreover, this temporal relation
cannot be affected by presence of an aspectual marker in the embedded clause. For
example, though the Chinese sentence Zhangsan kanjian Lisi chi-le yi-tiao she
‘Zhangsan saw Lisi eat a snake’' has the verbal /e embedded in the complement clause,
the embedded event cannot precede the matrix event.

Finally, we have a class of verbs that do not impose a fixed temporal relation upon
their complement clause such as those examples in (39). However, even for this type
of verb, the event time of the matrix clause can still be related to temporal location of
the embedded event in some way. Take (39¢) for example. The embedded clause
contains the modal auxiliary hui *will’. Therefore, the embedded clause has a future
interpretation. Notice, however, that the future meaning of Auw ‘will’ in (39c) is
compatible with a situation in which the action of handling took place in the past or a
situation in which it will take place in the future as long as the time of handling
follows the time of saying. A natural account for thisfact isto say that the event time

of the matrix clause is the reference time of the modal auxiliary hui *will’. To capture

thisidea, | propose that the modal Aui *will’ has the following denotation.
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(40) [[hui]] =: 1 A cicss! tol €]t (o) <tz UA (t2)(€)]

Applying (40) to (39c), we can let the event of saying be the value of gy,. It follows
from this that the time of handling must follow the time of saying, because the time of
following is included within the topic time f.. However, there are two possible
situations to satisfy this requirement, depending upon whether the time of handling is
located before the speech time or after the speech time. Indeed, (39¢) is indeterminate
in these two situations.

The case of (39b) is similar. The progressive marker provides an overlapping
relation between the topic time and the matrix event time. As for (39a) and (39d),
these two sentences do not have any aspectual marker or modal auxiliary. Therefore,
there is no gy, in these two cases and the event time of the embedded clause is not
directly linked to the event time of the matrix clause. Instead, it seems that the

embedded clauses are interpreted asif they were unembedded.

6. Temporal Reference of Relative Clauses

Like complement clauses of verbs, not enough attention has been paid to the problem
of temporal reference of Chinese relative clauses, though they display many intriguing
temporal properties. | start with a semantic difference between relative clauses and
complement clauses of verbs. As noted, temporal reference of a complement clauseis
generaly determined by the temporal relation they bear to the matrix verb. Unlike
complement clauses, relative clauses are not arguments of verbs. Therefore, it is
impossible for a matrix verb to impose a tempora restriction upon a relative clause

directly. Toillustrate, consider the following two examples.
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(41) a Tamai-le  Zhangsanxie de shu
he buy-Asp Zhangsan write Rel book
‘He bought a book/books that Zhangsan wrote.’
b. Mama na-zou-le WO nan-pengyou ji gei wode xin
mother take-away-Asp my boy-friend sendto me Rel letter

‘Mother took away letters/the letters that my boyfriend sent to me’

Because the arguments of the verbs ma/ ‘buy’ and na-zou ‘take away’ in (41a) and
(41b) are shu ‘book’ and xin‘letter’, respectively, rather than Zhangsan xie de*which
Zhangsan writes' and wo nanpengyou ji gei wo de‘which my boyfriend sends to me’,
the verbs may not directly impose atemporal constraint on the relative clauses. Notice
also that the relative clauses in (41) do not contain any time adverbial or aspectual
marker. So temporal reference of these relative clauses cannot be attributed to time
adverbias or aspectual markers. How isthen their temporal reference determined?
One possible hypothesis is that temporal reference of relative clauses is
determined by a higher clause that dominates it. We may refer to this hypothesis as
Temporal Control Hypothesis (TCH). For instance, due to the use of /ein (41a) and
(41b), the event time of the matrix verb refers to a past interval and therefore the
relative clause also has a past interpretation. (42a) and (42b), where the matrix clause
contains a modal auxiliary indicating a future time, support the same hypothesis.
According to TCH, the relative clauses in both (42a) and (42b) should have a future
interpretation just like the matrix clauses. Indeed, one can felicitously utter (42a) and

(42b) if the events denoted by the relative clauses take place in the future.

(42) a Ta hui mai Zhangsanxie de shu ma
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he will buy Zhangsan write Rel book Q
‘“Will he buy books that Zhangsan wrote/will write?
b. Mamahui nazou wo nan-pengyouji gel wo dexin
mother will take-away my boy-friend send to me Rel letter

‘Mother will take away the letter that my boy sent/will send to me.’

Notice, however, that (42a) and (42b) are aso felicitous in a situation where the
relative clauses are understood as referring to past events. Interestingly, the past
interpretations of the relative clauses in (42a) and (42b) do not conform to the
prediction made by the TCH.X"" One way out of this problem is to say that the object
NPs may optionally undergo quantifier raising (QR) (Montague (1974); Ogihara
(1989, 1996); Stowell (1993)). Once an NP containing a relative clause has undergone
QR, therelative clause will be outside the scope of the clause originally dominating it
and hence its temporal interpretation is no longer dependent upon the dominating
clause. Suppose we further assume that a relative clause not within the scope of the
matrix clause receives its tempora interpretation as if it were unembedded, then we
can get a past interpretation for the relative clauses in (42). Therefore, the past
interpretations of (42a) and (42b) may not be areal obstacle to TCH.

Another example that might be used to support TCH is (43). In this example, the
matrix verb is an individual level predicate that is inherently generic according to
Chierchia (1995). Very interestingly, the relative clause Zhangsan xie de ‘which
Zhangsan writes' in this example has a generic reading, in addition to a past reading.
That is, (43) can be construed as. | like any poem that Zhangsan writes at any time.
Again, we see that the temporal reference of a relative clause seems to depend upon

that of the matrix clause.



(43) Wo xihuan Zhangsan xie de shi
| like Zhangsan write Rel poem

‘I like poems that Zhangsan writes.’

Although TCH seems quite successful in accounting for the above data, it is not
without problems. The first problem with TCH is that its application is at best
restricted to relative clauses. For example, it does not predict that the embedded
clausesin (44) and (45) must have a past interpretation even though the matrix clauses

have a future and present interpretation, respectively.

(44) Tayiding hui fourenshi tanazou wo deshu

he definitely will deny  be hetake-away | DE book

‘He will definitely deny that it was he that took away my book.’
(45) Zhangsan renwei Lisi shuo huang

Zhangsanthink Lisi tell lie

‘Zhangsan thinksthat Lisi told alie.’

Notice that the past interpretation of the embedded clauses in (44) and (45) cannot be
rescued in the same way as we did for the relative clauses in (42), because
complement clauses are normally not analyzed as quantificational NPs and hence will
not undergo QR. Likewise, as will be discussed later, the tempora interpretations of
some adverbial clauses cannot be determined by that of the matrix clauses. Therefore,
the applicability of TCH is not general enough or it hasn’t been stated right.

In addition to the problem of generaity, TCH has empirical problems. In our
above discussion, relative clauses are contained in NPs without a determiner. The

addition of a determiner, however, may change the interpretation of a relative clause.
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Compare (46a) and (46b) with (42b) and (43).

(46) a. Mama hui na-zou wo nan-pengyou ji  gel wo de na-feng xin
mother will take-away my boy-friend sendto me Rel that-Cl |etter
‘Mother will take away the letter that my boy friend sent to me.’

b. Lisi xihuan Zhangsan xie de nashou shi
Lisi like  Zhangsan write Rel that-Cl  poem

‘Lisi likes the poem that Zhangsan wrote.’

Unlike (42b) and (43), (46a) is not ambiguous between a future and past reading.
With the addition of the demonstrative determiner na-feng ‘that-CL’, the future
reading—the one predicted by TCH—disappears. Similarly, after the insertion of the
demonstrative determiner na-shou ‘that-Cl’, (46b) does not have a generic reading.
Instead, the relative clause now only has a past reading. The examples in (46a) and
(46b) clearly show that temporal reference of Chinese relative clauses is not a pure
matter of temporal control. The reference of a determiner such as that of a
demonstrative also matters.

Given the above problems, | would like to pursue another approach to temporal
reference of relative clauses. To begin with, | want to make some comments on the
semantics of bare nouns in Chinese. Chinese bare nouns may receive various
interpretations depending upon the contexts in which they appear. Here are some

examples.

(47) Womai-le shu (le Existential or Definite Interpretation
| buy-Aspbook Le

‘I bought books/the book(s).’
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(48) Shu bujianle Definite Interpretation
book missing Le
‘The book(s) is/are missing.’

(49) Wo xihuan shu Generic interpretation
| like  book

‘I like books.’

The various interpretations of Chinese bare nouns are much similar to those allowed
for English bare plurals as discussed in Carlson (1977) except that the former may get
an additional definite reading (Lin (1999)). When arelative clause is used to modify a
bare noun, the interpretational possibilities are the same. Therefore, NPs of the form
‘relative clause + noun’ can be analyzed as complex bare nouns.

In addition to the above observation, some further assumptions are needed before
temporal reference of Chinese relative clauses can be explained. As mentioned, there
is no direct selectional restriction between a matrix verb and a relative clause.
However, a verb can directly impose some restriction upon its object NP argument
that contains a relative clause. Take the verb mai ‘buy’ for instance. If you buy
something, that something must have dready existed before you can buy it or the
action of buying is simply impossibleX¥ Moreover, the life span of the thing that is
bought seems always longer than the time interval at which the buying event holds.
These are entailments that are always associated with the verb ma/ ‘buy’ and can be

stated as a meaning postulate. Thus, in addition to the normal denotation of buy asin

(50), I assume that the verb mai ‘buy’ has the meaning postul ate stated in (51).

(50) [[buy]] = I xI yl ebuy’ (x)(y)(€)
(51) Meaning postulate of mai ‘buy’: " x" y" e[buy’ (X)(y)(e) ® $€ [EXIST(x)(e') U
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(el te)l

In (51) the predicate EXIST isintroduced to predicate of the internal argument of buy
and a further condition says that the event time of buying must be included within the
interval at which the internal argument exists. The inclusion condition guarantees that
the thing that is bought must exist beforeit is bought and that it can still exist after the
buying event is completed.

On the other hand, some other predicates require that their internal arguments
exist only after the event denoted by the verb is completed. Verbs of creation are of
this type. Roughly following Kratzer (1994), | trandate this type of verb asin (52),
which is intended to capture the fact that an object x exists in the target (result) state
of awriting event right after the writing event culminates. The symbol ‘><’ stands

for an abutting relation.

(52) [[write]] =1 xI yl e$e’ [write(x)(y)(€) U Exist(x)(€') U € =fiage(€) U € >< €]

Asfor the semantics of relative clauses, | assume with Montague (1974) and Heim
and Kratzer (1998) and many others that they trandate as predicates and the
combination of arelative clause with a head noun translates as a conjunction of both.

Now let us reconsider (41a), whose temporal meaning can be represented by the

diagram in (53).

(41a) Tamai-le  Zhangsan xie de shu
he buy-Asp Zhangsan write Rel book

‘He bought books/a book that Zhangsan wrote.’
Exist(es)
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I L LA
write(es) buy(e;)) s*

From our previous discussion, it should be clear that the buying event must precede
the speech time due to the use of the verba /e Now if the buying event must be
included within the run time of the existence predicate, the life span of the book, then
the book must have already existed before the speech time. It follows that the writing
event must precede the speech time as well, because the writing event must precede
the existence of the book. Therefore, the relative clause in (41a) has a past
interpretation.

Next, let us reconsider (42a), which differs from (41a) in having a future modal
auxiliary in the matrix clause instead of the verbal /e Due to the use of the modal Aui
‘will’ in the matrix clause, the buying event must follow the speech time. Moreover,
the run time of the buying event must be included within the life span of the book. To
satisfy these two conditions, however, there are three possibilities as shown in (54).
The first possibility is that the writing event begins and ends before the speech time
but the buying event is located after the speech time. Another possibility is that the
writing event and the buying event are both located in the future. Finally, the writing
event might begin before the speech time, continue to the future and end in the future
but before the buying event. In all these three possibilities, the writing event must end
before the buying event or the inclusion condition “t (el t(es)”, i.e., the run time of
the buying event is included within the life span of the book, will not be satisfied. The

three possibilities are represented as follows.

Exist(es)
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Exist(es)
>
s* write(es) buy(er)
write(es) Exist(es)
>
L e S
s* buy(ey)

These three different possibilities predict that (42a) is compatible with a situation
where the writing event denoted by the relative clause takes place in the past, in the
future or is on-going. Indeed, (42a) can be used in al of the above three situations.
The reading represented by (54c) is worth particular mentioning here. This
reading is a great problem with TCH, because neither TCH nor quantifier raising
predicts this reading.
Another important point related to my above discussion brought to my attention

by Barbara H. Partee has to do with example (55).

(55) Zhangsan hui mai san ben Lisi xie de shu
Zhangsan will buy three CI Lisi write Rel book

‘Zhangsan will buy three books that Lisi wrote/is writing/will write.’

What is interesting about this example is that it can be true in a situaiton where the
writing time of each of the three books is different. In particular, (55) can betruein a

situation where Zhangsan will buy one book which Lisi wrote before the speech time,
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another book which Lisi is writing at the speech time and the third book which Lis
will write in the future. In fact, (42a) can be true in a similar situation with dfferent
books written at different times. This indicates that the three possibilities described in
(54) are not a tense ambiguity at all. They only reflect an indeterminate temporal
interpretation. If thisis correct, it strongly implies that tenses do not exist in Chinese,
at least not in relative Clauses, because it isimpossible for a single tense to mean past,
present and future at the same time, if generic interpretation is put aside.

Next, let us reconsider (43), reproduced below as (56). Recall that this example
seems to constitute a piece of evidence in support of TCH. In what follows, | will
show that it is not necessary to resort to TCH to explain the generic reading of the
relative clause in (56). The generic reading can be derived from a device

independently needed by universal grammar.

(56) Wo xihuan Zhangsan xie de shi
| like Zhangsan write Rel poem

‘I like poems that Zhangsan writes.’

To begin with, 1 assume Chierchia's (1995) treatment of individual level
predicates as generic polarity items, which are licensed by a Gen operator. The Gen
operator is like an adverb of quantification in that it will partition the clause
containing it into restriction and scope and can fredy bind any free variable.
Moreover, when there is no overt restriction on individual level predicates, a general
locative relation represented by in is the restriction. Take (57a) for example. It
trandates as (57b) on Chierchia’'s anaysis. In plain English, what (57b) says is that

whenever John is or might be located, he knows Latin.
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(57) a. John knows Latin.

b. Gens[in'(j,s)][know’ (j,L,9)]

The second assumption that | will be assuming isthat bare plurals, like indefinites
with the form ‘a + N’, may introduce free variables bound by an adverb of
guantification (Wilkinson (1991)). Therefore, a sentence such as (58a) may get a

logical form like (58b) under Chierchia's analysis.

(58) a. John likes poems.

b. Gen x,s[poem’ (x) Uin'(j,s) Uin' (x,9)][Like (j,x,9)]

Since the Gen operator induces universal readings for the variable x, so the bare plural
poemsin (58) has auniversal force.

Returning to the Chinese example (56), | assume that Chinese bare nouns may
introduce free variables just as English bare plurals. Since the interpretation of an NP
of the form ‘relative clause + bare noun’ is similar to a bare noun, it may introduce a
free variable just like a normal bare noun except that the variable introduced has an
additional predicate contributed by the relative clause to restrict it. On the above
assumptions, (56) can be analyzed as follows. Suppose that in addition to the in
restriction, the Gen operator for (56) also selects the object NP as its restriction. Then,
the relative clause contained in the object NP will become part of the restriction,
because it is syntactically part of the object NP. Thus, thelogical form of (56) should

be something like (59).

(59) Geny s [poem’ (x) U $¢[write' (Z,x,)] Uin'(Z,9) Uin' (x,9)][like (I’ x,9)]
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Just like (58), the Gen operator in (59) binds the variables x and s However, in
addition to this, | assume that the situation variable s’ introduced by the relative
clause is existentially closed by existential closure. Given that the Gen operator is
roughly equivaent to a universal quantifier, the meaning of (59) is thus something
like the following: For any poem x in a situation s where both the poem and | are
located, there is an extended situation s in which Zhangsan writes the poem and | like
the poem in situation s. Because the existentially closed situation variable s’ of the
predicate xie ‘write€' is embedded within the scope of the generic operator and a
narrow scope existential quantifier is equivalent to a wide scope universal quantifier,
we get a generic interpretation for the relative clause. On this analysis, the fact that
the relative clause in (55) has a generic reading is nothing but a side effect of the
object NP being quantified over by the Gen operator.

Now recall that when an extra demonstrative determiner such as na ‘that’ is added
to modify the head noun of the object NP in (56), the relative clause must be
understood as having a past reading instead of a generic reading. The relevant

exampleis reproduced here.

(60) Wo xihuan Zhangsan xie de nashou shi
| like  Zhangsan write Rel that-Cl poem

‘I like the poem that Zhangsan wrote.’

Why does the relative clause in (60) have a past reading? The answer seems to have to
do with the semantics of the demonstrative determiner na ‘that’. When na ‘that’ is
combined with a common noun, it implies existence of an individua satisfying the
description of the common noun. Such a property is known as existence

presupposition of definite descriptions in the literature (Heim (1982)). Applying this
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property to the definite description Zhangsan xie de na-shou shi ‘that poem that
Zhangsan wrote’ in (60), this means that there must exist an individual that satisfies
both the property of being a poem and the property of being written by Zhangsan. If a
poem has aready existed and is the product of Zhangsan’s writing, then the writing
event must have taken place before the speech time, because verbs of creation such as
write has an end product only when the event described by the verb is completed. |
conclude that the past interpretation of the relative clause in (60) is an inference
deriving from the existence presupposition and the verbal semantics of the verb xie
‘write'. If thisis correct, then there is no need to postulate a tense node in a relative
clause.

Another interesting property relevant to temporal reference of arelative clause is
the life time effect of a proper noun (or a definite NP). Usualy when a speaker
mentions a proper name, he assumes that the referent denoted by it is alive. However,
in some cases, the referent of a proper name may be already dead at the speech time.
The lifetime of a proper name has a deciding influence on the interpretation of its
containing clause. For example, (61) below is completely the same as (56) except for
the subject NP of the relative clause. However, since Lipal, a poet who lived in Tang
Dynasty, is a dead man and can no loner write poems at the utterance time, the

relative clause in (61) must be understood as about the past.

(61) Wo xihuan Lipa xie de shi
| like Lipa write Rel poem

‘I like poemsthat Lipa wrote.’

(61), again, points to the conclusion that tempora reference of Chinese relative

clauses is not a pure matter of temporal control but involves many other factors such
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as the semantics of bare nouns, the semantics of verbs, referential properties of
demonstratives and even our world knowledge about the history, which is not
linguistic form at all. All of these suggest that temporal interpretation of a relative

clause does not depend upon existence of atense node in phrase structure.

7. Temporal Reference of Adverbial Clauses

In this section, | will discuss temporal reference of tempora adverbial clauses as

illustrated by (62)-(64).

(62) a. Talai  de-shihou, wo hui gaosu ta
he come when I will tell  him
‘When he comes, | will tell him.’

b. Wo zhu zai meiguo de-shihou, chi-guo longxia
I livein Americawhen eat-Asp lobster
‘When | lived in America, | ate lobsters (1 had the experience of eating
lobsters).’
c. Tala  deshihou, wo (zheng) zai zhu fan
he come when | right Prog cook rice
‘“When he came, | was cooking.’

(63) a Wo qu zhigian, (wo) hui xianda dianhua gel ni
| gobefore |  will first makephone-cal to you
‘Before | go, | will call you first.’

b. Wo qu zhigian, da-guo  yi-tong dianhua gei ta
| gobefore make-Asp one-Cl phone-cal to him

‘Before | went, | made a phone call to him.’
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c. Tala meguo zhigian, shige yanyuan
he come Americabefore  be Cl actor
‘Before he came to America, he was an actor.’

(64) a. Wo kaoshang yanjiusuo yihou, hui  ma vyi-liangxin che
| admitted graduate-school after will buy one-ClI new car
‘After | am admitted to a graduate school, | will buy a new car.’

b. Wo kaoshang yanjiusuo yihou, mai-le  yi liang xin che
| admitted graduate-school after buy-Asp one-Cl new car
‘ After | was admitted to a graduate school, | bought anew car.’

c. Kao-wan shi yihou, ta-de xinging hen gingsong™"!
examine-finish test after his mood  very relaxed

‘ After he finished the test, he was very relaxed.’

The subordinate clauses in (62)-(64) contain neither an aspectua marker nor a
tempora adverbia, but they all have a fixed temporal reference just as the matrix
clauses do. To put the (c) examples aside for the moment, the (a) and (b) examples
seem to indicate that temporal reference of a temporal adverbial clause can be
determined by that of the matrix clause. For example, the matrix clauses in the (a)
examples have a future interpretation because of the use of the modal auxiliary hui
‘will’ and so do the adverbial clauses. Similarly, both the matrix and embedded
clauses of the (b) examples receive the same past interpretation because of the use of
le or guo in the matrix clauses. If we look at these two sets of examples aone, it
seems very tempting again to suggest that a control theory--for example, something
like the TCH mentioned in the last section, may account for tempora reference of
Chinese temporal adverbia clauses. That is, one first determines the tempora

reference of the matrix clause as if the adverbial clause did not exist and then assigns
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the same temporal value to the adverbia clause. Plausible as the above control theory
might sound, it is not general enough to cover the (c) examples in (62)-(64). An
important difference between the (@), (b) examples and the (c) examplesin (62)-(64)
is that the matrix clauses of the (a), (b) examples describe telic events, whereas the
matrix clauses in the (c) examples describe atelic states. As discussed, an atelic
imperfective sentence without any temporal adverbial or tense-aspectual marker must
be assigned a present reading. Thus, according to the control hypothesis, the matrix
clauses in the (c) examples should have a present interpretation, if we pretend that the
temporal adverbia clause is not there. As a consequence, the control hypothesis
predicts that the temporal adverbial clauses in the (c) examples in (62)-(64) have a
present interpretation. However, this prediction is wrong, because the matrix and
embedded clauses in (62)-(64) are asserted to be true of a past interval only. They do
not assert that the matrix clauses are true of the speech time at all. This clearly
indicates that temporal reference of Chinese temporal adverbia clauses must be
determined by something other than the simple but incorrect control hypothesis such
asthe TCH. In what follows, | will pursue a different approach to account for the data
in (62)-(64).

From (62)-(64), we have learned that temporal reference of a Chinese temporal
adverbial clause varies with the context in which it appears. For the sake of
argumentation, let us assume that any tempora interpretation can be assigned to a
temporal adverbial clause but the assignment is subject to certain semantics or
pragmatics constraints to be discussed later. Moreover, let us also assume that just as
the tense node—if it exists-must agree with the interva denoted by zuotian
‘yesterday’ or 1996 nian ‘the year of 1996' as noted earlier, the tense node of the
matrix clause in (62)-(64) must agree with the topic time introduced by the temporal

adverbia clause. In addition, each temporal connective specifies a temporal relation
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of precedence or overlap between the adverbia clause and the matrix clause. | will
argue that the above assumptions, together with some other semantics or pragmatics
constraints to be discussed later, will enable us to account for the temporal
interpretation of Chinesetempora adverbial clauses.

To begin with, let us consider (624). The temporal connective de-shihou ‘when’
dictates that the event time of the matrix clause overlaps or begins right after the event
time of the adverbial clause (Partee (1984)). Moreover, the tense of the matrix
clause—if it exists, must agree with the topic time introduced by ta lai de-shihou
‘when he come, i.e, theinterval at which he is here holds. Since the matrix clausein
(62a) contains the modal auxiliary hui “will’, which can be assumed to occupy the
tense node, the topic time should refer to a future time. Consequently, the adverbial
clause must refer to a future time. The overlapping or right-after requirement
introduced by de-shihou then forces the adverbial clause to refer to a future time just
as the matrix clause. This explains why the temporal adverbia clause in (62a) has a
future interpretation.

Similar remarks apply to (62b). Due to the use of the experiential marker guo, the
matrix clause has a past interpretation. So the topic time is a past interval. It follows
from the overlapping or right-after requirement that the tempora adverbial clause is
about the past, too.

(62c) is more complicated. The matrix clause in this example does not contain any
aspectual marker or modal auxiliary. This means that no direct evidence can tell us
what temporal interpretation the matrix clause has. Notice that even though the tense,
of the matrix clause---if it exists, must agree with the topic time introduced by the
temporal adverbia clause, the temporal adverbial clause does not provide us with
sufficient information to tell what its temporal interpretation is. It is thus mysterious

how the temporal locations of the matrix and temporal adverbial dauses in (62c) is
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determined. For the sake of argument, let us pretend that the temporal location of the
temporal adverbial clause can be about the present or the future and see what violation
the tempora specification might encounter. Consider present interpretation first. This
temporal interpretation is not allowed for two reasons. The first reason has to do with
Kamp and Reyle's (1993) observation about temporal prepositional phrases such asin
April or on Sunday. They point out that these phrases cannot be used to refer to
periods containing the utterance time. Thus, if today is Sunday and you know this,

then you cannot utter the following sentence.

(65) Mary wrote the letter on Sunday.

They propose that this constraint be analyzed as a presupposition on the interpretation
of such phrases. With this in mind, now let us consider the following Chinese

sentences.

(66) Zhongagiujie de-shihou, wo jian-guo ta
moon-festival when | see-Asphim

‘I saw him on the day of Chinese moon festival.’

The phrase zhongqiujie de-shihou ‘the day of Chinese moon festival’ exhibits
properties similar to those of tempora expressions such as in April or on Qunaay. |f
today is moon festival and you know this, you cannot felicitously utter (66). This fact
suggests that de-shihou ‘when' is subject to a constraint similar to /in April and on
Sunday. If this is correct, then the temporal location of the event denoted by the
adverbial clause in (62c) cannot be about the present. The second reason is related to

Maxim of Quantity, a conversation principle formulated by Grice (1975), which
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recommends speakers to say as much as he can. According to this maxim, if a speaker
is cooking at the speech time, he should say it as such. In other words, if the speaker
wants to use atime adverb to indicate the present moment, he should use expressions
such as xianzai ‘now’ rather than a temporal adverbial clause that has no fixed
temporal reference.

Next let us consider the examples in (63), involving the temporal connective
zhigian ‘before’. This tempora connective requires that the event denoted by the
matrix clause, indicated by e, precede the event denoted by the temporal adverbial
clause, indicated by e,. Moreover, the whole temporal adverbia clause introduces an
interval, i.e., the period of time before the event described by the zhigian-clause
‘before-clause’, to serve as the topic time of the matrix clause. | use Ttime to stand for
it. The time schemata for sentences containing a zhigiarnclause look like the

following:

(67) Matrix clausetelic (perfective)  Matrix clause atelic (imperfective)

Ttime Ttime

Now let us consider (63a). Due to the use of the modal auxiliary hui *will’, the
matrix clause refers to a future event. In other words, e in (67) must follow the
speech time. Since the adverbial clause event & follows the matrix clause event e;, &
must follow the speech time, too. This explains why the adverbia clause in (63a) has

afuture interpretation as the diagram in (68) indicates.
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before-1-go (Ttime)

st cdl(ey) go(e)

Next, let us consider (63b). In (63b), the experiential marker guo appears in the
matrix clause. Therefore, the matrix clause has a past reading and the topic time must
be about a past interval. To satisfy these requirements, however, there are three
possibilities, as given in (69). In these diagrams, the topic time and the calling event
are both before the speech time, but the location of the going event differs. In (693),
the time of going is before the speech time; in (69b), the time of going isin the future;

in (69c), the going event overlaps the speech time.

before-1-go (Ttime)

(69) a. ------ N SRS
cal(er) go(e)

before-1-go (Ttime)

S*
| | | | ..
b, --oeoectees | | ‘K [~ >

call(ts) go(tz)

According to (69a), (63b) should have a reading according to which both the calling
event and the going event happened before the speech time Indeed, (63b) has this
reading. In contrast, (69b) and (69c) require that the calling event happen before the
speech time but the going event will take place in the future or is on-going at the

speech time. Unfortunately, these are readings that (63b) lacks. The problem is why
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(63b) does not have these readings. In what follows, | will argue that the
representation of (69b) and (69c) is ruled out by an independent principle proposed by
Kamp and Reyle (1993).

Kamp and Reyle (1993) have made a very interesting observation about the
combinations of tenses in main and subordinate clauses in English. They point out

that English sentences like the following are deviant.

(70) Bill will leave before Mary arrived.

(71) Bill left before Mary will arrive.

According to Kamp and Reyle (1993, 652), the oddity of (70) can be easily accounted
for in terms of inconsistency because the word before requires that the event of the
matrix clause precede the event of the subordinate clause but the tenses express the
reverse. However, the same inconsistency account cannot be extended to (71),
because a past event is certain to precede a future event. Despite this, they point out
that what (70) and (71) have in common isthat “their locating adverbs fail to produce
a genuine constraint on the set of times compatible with the interpretation of tense”.
Thus, they propose a “non-triviality constraint” to capture this. This constraint
essentially says that “temporal adverbs must impose a genuine restriction on the
location time”. This requirement is not satisfied in (71) because a past time is aways
before a future time. So there is no genuine constraint on the tenses and the meaning
of before

Although Chinese does not have morphological tenses, the situation in (69b) is
completely parallel to that in (70) and (71). Thus, | suggest that Kamp and Reyle's
Non-triviality Constraint not be taken as a constraint on morphological tenses but a

universal principle on permissible temporal interpretations for tempora connectives.
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This then excludes the possibility of representing (63b) as (69b).

(69c) has asimilar problem as (69b). As an event happened before the speech time
is certain to precede an event that is taking place at the speech time, a diagram like
(69c) cannot constitute a case where the temporal relation between the matrix and
embedded clauses is genuinely constrained by the tempora connective zhigian
‘before.’

The last example in (63) is (63c). (63c) is much like (62¢) in that the matrix
clauses in both sentences do not contain any aspectual marker or modal auxiliary. (72)
is the diagram that indicates al possible locations of the speech time. In this diagram,

five possible locations for the speech time are indicated by an arrow on the time axis.

before-he-come-to-America (Ttime)

(72) - A4 Y ‘( \ 4 I \ N

be-an-actor(e;) come-to-America(e,)

If the speech time is the leftmost arrow, then both the event of coming to America and
the state of being an actor should hold at afuture time. In other words, both the matrix
and adverbial clause have a future interpretation. This is not permitted, however. As
noted earlier, if a matrix clause is to express futurity in Chinese, an overt modal
auxiliary or temporal adverbial indicating a future time is obligatory. However, (63c)
does not contain a modal auxiliary such as Aui *will’ or any time adverb such as weilai
‘in the future’ clearly indicating a future time. Though the adverbia clause ta /ai
meiguo zhigian * before he cometo America isatemporal adverbial, it isnot that kind
of temporal adverbial that inherently refers to a future time. Next, let us consider the
second possihility, where the speech timeis included within e;. This possibility means

that the state of being an actor is asserted to be true at the speech time. But if thisis
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the assertion that the speaker wants to make, he should use a more direct expression
such as xianzai ‘now’ to indicate this rather than using the temporal adverbial clause
ta lai meiguo zhigian ‘before he come to America, which as noted does not have a
fixed temporal reference. In other words, if the speech time falls within ey, the use of
the construction in (63c) violates Grice's (1975) Maxium of Quantity. As for the third
possibility, it requires that the event of going to America take place in the future but
the state of being an actor be true of a past interval. This possibility should be
equivaent to the English sentence He was an actor before he will come to America
However, | have shown that the semantics of such sentences violates Kamp and
Reyle's (1993) Non-triviality Constraint. As for the fourth, it is excluded because the
speech time can never be included within atelic (perfective) situation. The remaining
possibility isthe last arrow. In this possibility, both the state of being an actor and the
event of coming to America precede the speech time. Since both events happened
before the speech time, their temporal relation can be genuinely constrained by the
semantics of the subordinator zhigian ‘before’. Indeed, this is the only interpretation
that does not violate any tempora constraint. Therefore, (63c) can be uttered in a
situation where the last arrow is the utterance time. It follows from this that both the
matrix clause and the adverbial clause have a past interpretation.

Finaly, let us consider temporal reference of yihou-clauses ‘ after-clauses’ in (64).
The tempora connective yihou ‘after’ requires that the event described by the
adverbia clause precede the event described by the matrix clause. So, the time
schemata of sentences containing a yihou-clause should look something like those in

(73).

(73) Matrix clause telic (perfective)  Matrix clause atelic (imperfective)

Ttime Ttime



e T S >

Applying the above schemata to (644), we obtain the following diagram:

after-admission (Ttime)

(74) s*
I 4 | |

st admitted(e;) st buy(e)

Because the matrix clause in (64a) contains the future modal auxiliary Aur ‘will’, the
event denoted by it must take place in the future. To satisfy this requirement, there are
three possibilities: the speech time may follow the event of admission but precede the
event of buying, or the speech time precedes both the event of admission and the
event of buying, or the speech time overlaps the time of admission. However, the first
option violates Kamp and Reyle's Non-triviality Constraint, because a time before the
speech time always precedes a time after the speech time. Therefore, there is no
genuine constraint imposed by the time connective yihou ‘after’ in the first option.
The third possibility is excluded because it is impossible for the speech time to be
included within the run time of an achievement. An achievement situation must
culminate before oneis able to talk about it, unlessit is about a future event. However,
if the speech time precedes both events, i.e., the third arrow, no violation of
Non-triviality Constraint will arise. This explains why the adverbial clause in (6449)
has a future interpretation just like the matrix clause.

Next, consider (64b), which differs from (64a) only in the use of a different
aspectual marker in the matrix clause. The use of /ein (64b) indicates that the matrix

clause is about a past event. Therefore, the event denoted by the matrix clause should
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take place before the speech time. Since the semantics of yihou * after’ dictates that the
event denoted by the yihouclause precedes the event denoted by the matrix clause, it
follows that the former also precedes the speech time. Thisis shown by the diagramin

(75).

after-admission (Ttime)

(75)
] s

admitted(e,) buy(ey) s

Thelast caseis (64c). The matrix clause of (64c) is unbounded, so it should have a

diagram like (76).

after-admission (Ttime)

s* s* s* s*
(76) A 4 \ 4 4 AN
finish-taking- relaxed(ey)
the-exam(ey)

In this diagram, we have four possible speech times to consider. If the speech timeis
the leftmost arrow, this means that both the matrix clause and the adverbia clause
have a future interpretation. This possibility is excluded, because future interpretation
in Chinese requires an overt expression indicating a future time but no such
expression is available in the structure. The temporal adverbial clause does not
inherently refer to a future time, so it does not count as an expression indicating a
future time. The second possibility has a similar problem, because it requires that the
matrix clause be interpreted as a future clause but there is no overt expression
inherently referring to a future time. In addition, achievement events denoted by

sentences with a resultative verb such as kao-wan ‘finish examing’ can never include

66



the utterance time. The remaining possibilities are the third and the fourth arrows. The
third possibility is excluded by Kamp and Reyle's Non-triviality Constraint, because
an on-going situation always precedes a past situation. Finally, the fourth possibility
claims that both the event of exam taking and the state of being relaxed happened in
the past. Since two past situations can be genuinely constrained by a temporal
connective, the fourth possibility does not violate Kamp and Reyl€s Nontriviality
Constraint or any constraint | discussed earlier. This predicts that the matrix and
embedded clauses in (64c¢) should have a past interpretation.

Summarizing, just like relative clauses, the tempora interpretations of tempord
adverbia clause do not constitute evidence of TP projection in Chinese, because they
do not realy need to make reference to tenses to determine event locations. Instead,
they use inference rules plus pragmatics principles such as Grice's Maximum of
Quantity or independently motivated non-triviality constraint on temporal connectives

to determine temporal locations of events denoted by temporal adverbial clauses.

8. Temporal Adverbial Clauseswith a Fixed Temporal Reference

We saw in the last section that de-shihou ‘when’, yigian ‘before’, and yihou * after’
each specify a different temporal relation between the matrix clause and the temporal
adverbial clause they introduce. However, as mentioned, though such tempora
relations help resolve temporal reference, they do not directly specify what temporal
location the event denoted by the adverbia clauses must have. Interestingly, unlike
de-shihou ‘when’, zhigian ‘before and yihou ‘after’, the temporal connective
zicong...yihou ‘since lexicaly specifies the tempora location of the clause it
introduces.™"" Consider the following two examples. The matrix clause of (77) is

stative, whereas that of (78) is eventive.
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(77) Zicong he-le nabei chayihou, wo duzi jiu hen bu-shufu
Since drink-Asp that-Cl teaafter my stomach then very uncomfortable
‘Since | drank that cup of tea, my stomach has been very uncomfortable.’
(78) Ziconggen mali  chaojiayihou, Lisi jiu ban chuqu zhule
since with Mary quarrel after  Lisi then moveout livelLe

‘Since Lisi had aquarrel with him, he has moved out to live’

As the above trandations indicate, the clause introduced by zicong...yihou ‘since
must denote a past event. The temporal meaning of (77) is thus something like: An
event of my drinking that cup of tea occurred before the speech time and for a time
interval beginning right after the event up to the utterance time, my stomach is
uncomfortable at every subinterval of that interval, i.e., a universa reading. As for
(78), its tempora meaning is something like: An event of Lisi having a quarrel with
Mary occurred before the speech time and for atime interval beginning right after that
event up to the utterance time, an event of Lisi moving out occurred at some time
within that interval, i.e, an existential reading. In other words, the temporal
connective zicong...yihou requires that the event denoted by the zicong-clause take
place before the speech time and the zicong-clause contribute a topic interval that
begins right after the culmination point of that past event up to the utterance time. The
above informal description of the semantics of zicong...yihou ‘since’ can be formally
captured by the definition of zicong...yihou in (79). In (79), t><t(e) means that ¢t
abuts the run time of the event e and FINAL(t)=s* means that the fina point of the
interval tis the speech time. In other words, ¢ is the topic interval introduced by the
zicong-clause. An illustration of how (79) works is shown in (80), which is the

semantic computation for (78). In (80), | ignore al irrelevant details.
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(79) [[zicong...yihou]] = | Pl Acics 5| €5t$e’ [P(e) Ut><t(€') UFINAL(H)=s* U

A)(e)]
(80) TPl e$t$e [Lisi-quarrel-with-Mary(e') Ut(e')i Ttime U Ttime<s* U
t><t(€') UFINAL(t)=s* U Lisi-move-out(e) Ut (e)l t]

AspP: | tl g[Lisi-move-out(e) Ut (e)i t]

CP:l AL <si5l e$t$e’ [Lisi-quarrel-with-Mary(e') Ut (e')i Ttime U Ttime<s* U

/\ t><t(e') UFINAL(t)=s* UA (t)(e)]

C TP: | €[Lisi-quarrel-with-Mary(e') Ut ()i Ttime U Ttime<s*]
Zicong  Ttime T':| gLisi-quarrel-with-Mary(e') Ut (€)i t Ut<s*]
T
T AspP: | tl gLisi-quarrel-with-Mary(e') Ut(e)i t]
[+PA|\ST]

In (80), since the matrix predicate is telic, the aspectual viewpoint of the matrix clause
is perfective. Therefore, the matrix event must be included within the topic time
introduced by the zicong-clause, giving rise to an existential reading of the matrix
event.

The semantic computation of (77) is similar to that of (80) except that we have an
imperfective aspectual viewpoint due to atelicity of the matrix predicate. Thus, the
topic time introduced by the zicong-clause must be included within the run time of the
matrix event rather than the other way around as in (80). This then gives us a
universal reading of (77).

Notice that in (80) we have atense node there, but thisis not absolutely necessary.
It is no more costly to say that the topic time of the embedded clause is a past time

interval than to say that the embedded tense must be a past tense. So even for
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exampleslike (77) and (78), there is no strong evidence for existence of TP.

9. Conclusion

In his book Hanyu Yufaxue ‘Chinese Grammar’, Professor Fuyi Xing (1996), a
traditional Chinese linguist, has pointed out that though research of Chinese grammar
has made a great progress in the past decade, Chinese linguisticsis still far away from
being mature in that many linguistic facts have not been really brought to light and
many important phenomena have not been accurately accounted for. Therefore two
main interrelated issues that research of Chinese grammar faces nowadays are (i) to
make clear what the facts are and (i) to construct theories that may accurately account
for those linguistic facts. | agree with professor Xing. Without a clear understanding
of what the facts are, theory construction and methodology renovation are simply an
impossible task and without construction of theories, it is impossible for a discipline
to become mature. Indeed, what | have tried to do in this paper is to help achieve
these two goals with respect to temporal reference in Chinese. On the one hand, |
have described as many temporal phenomenaas| can and as deep as possible. In fact,
many of the facts discussed in this paper are described even for the first time in the
literature. Of course, there are still many other interesting tempora phenomena that
are not covered due to space limit, but | believe that the examples discussed in this
paper are those that any temporal theory of Chinese sentences has to account for. On
the other hand, | have attempted to account for the facts within a framework of
model-theoretic semantics when it is possible. This approach to temporal reference of
Chinese, | believe, is the best candidate that meets professor Xing's requirement of
accuracy. However, | have to admit that though logical semanticsis very precise, it is

not al there is for tempora reference in Chinese. As | have shown in the text,
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tempora reference of many Chinese sentences seem to be determined by individual
verbal semantics, inference rules, independently motivated pragmatics or semantics
constraints, semantics of noun phrases or even world knowledge, etc. This indicates
that tenses, hence the TP projection, might not exist in Chinese at all, contrary to what
many syntacticians have assumed. Although my discussion of Chinese temporal
reference might not be perfect in every respect, | hope that the examples discussed
and the proposed analyses will shed some new light for a future study of temporal
reference in Chinese and for a comparative study of temporal reference across

languages.

Notes

*Different parts of this paper were presented in The Seventh International Symposium
on Chinese Language and Linguistics on December 22-24, 2000, at Chungcheng
University, Taiwan, in IACL10/NACCL13 on June 22-24, 2001, at The Atrium Hotdl,
Irvine, Californiaand in the First Cognitive Linguistics Conference on January 13-14,
2002, at National Chengchi University, Taiwan. | would like to thank the audience
there for comments and questions. | am very grateful to Angelika Kratzer and Barbara

Partee, who provided me with many valuable feedbacks during my visit of
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Department of Linguistics at University of Massachusettsin the fall semester of 2002.
Their comments changed some major contents of the original draft. | also want to
thank two anonomous referees for their comments and suggestions for improvements.
Research of this paper was supported by a National Science Council grant from
Taiwan # NSC 90-2411-H-009-010 and a 2002-2003 Fulbright grant from Fulbright

Senior Scholar Program. As usual, | alone am responsible for any error in this article.

' Klein's (1994) original definitions of perfective and imperfective aspect are more
complicated than what is stated here. For the purpose of this paper, asimpler
definition will suffice. Also notice that Kamp and Reyle (1993, 513-514) give
evidence that the time at which a state holds and the topic time might involve an
overlap instead of inclusion relation. | refer the reader to them for evidence. For the

purpose of this paper, the inclusion relation is used when no confusion arises.

" | assume with Heim and Kratzer (1998) that the index of amoved constituent serves
as alambda abstractor. Thisiswhy the semantics of AgrsP involves alambda

abstraction over the subject variable.

" The content of this section is adapted with a slight revision from Lin (2002). | refer
the reader to that article for an application of the proposed analysis to awider range of
data.

V' Bohnemeyer and Swift's paper is downloadable from the following web site:

http://www-uilots.let.uu.nl/conferences/Perspectives on Aspect/Proceedings/bohnem
eyer.pdf.

V' Interestingly, (10a-c) are actually incompatible with the progressive marker zai.

¥ Barbara Partee and Angelika Kratzer (personal communication) have pointed out to
me that the English verb raiseis (or can be) atelic predicate, because it implicates
attainment of agoal. But the Chinese counterpart is clearly atelic because one can buy

any fish with any size or age and begin to raise that fish at any time.

Vil Angelika Kratzer (personal communication) has pointed out to me that in order for
the value of &, to be dependent upon the event argument of the next higher clause, it

is necessary to project the event argument of a verb syntactically so that &,, can be
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coindexed with the event argument. | assume that this technical detail can be
implemented in away as in Kusumoto’s (1999) dissertation about time argument.
However, to simplify my discussion, | will not represent the event argument in the

syntax.

¥ The reason why the equation symbol must be understood as an overlapping
relation rather than an identity relation has to do with exampleslike (i).

(i) Jin nianwoyang-le yi-tiaojinyu
thisyear |  raise-Asp one-CL goldfish
‘Thisyear, | am raising agoldfish.’

In (i), the topic time jin nian‘thisyear’ clearly only overlaps but is not identical to the

run time of the speech event.

™ However, it is very likely for one to argue that the final sub-interval of the topic
timein (24) abuts rather than overlaps the initial subinterval of the matrix event time.
If thisis the case, then something more needs to be said about telic vs. atelic situations
in embedded contexts. Namely, the equtation symbol that is added to the precedence
condition ‘to<t(eyo)’ in (22i) is needed only when the sentence containing /edescribe
an atelic situation. When the sentence istelic, it can only be a strict precedence
relation. In other words, the meaning of /eshould be further revised to reflect this

telic-atelic distinction. One possibility to do thisis asfollows:

() [[1€]] =:1 Pl tol e$e[ P(e) UP(€) Ue e e Ut(e)l t, U
$R[RI i <,£YR(t2,t (6r0)) U[[TELIC() ® R=<] U[ATELIC(e) ® R=£]]]]

In (i), the condition “$R[RI i <,£YR(t2,t (6xo)) U[TELIC(€) ® R = <] UATELIC(e)
® R=£]]” saysthat there exists arelation R between the topic time and the runtime
of e, and R can be astrict precedence, or a precedence or overlapping relation and
that if eistelic, R must be a precedence relation and if eisatelic, R canbea

precedence or overlapping relation.

X The experiential marker guo has some other interesting features such as
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discontinuity effect. However, | will not be able to discuss those issues which are less

related to temporal reference.

X' However, | think it iswrong to claim that zhe, /eand guo are two-way ambiguous
as suggested by Li (1999). The absolute-relative distinction is nothing but a reflection

of different choices of value for €y

Xl Barbara Partee (personal communication) has pointed out to me that the constraint
associated with verbs like kanjian*se€' is possibly cognitive rather than linguistic.
Thus, in asentence like / saw it, where the object is a pronoun, one still gets the

overlapping relation.

X In fact, (42a) can also be uttered in a situation where Zhangsan is still writing the

book. | will come back to this reading later.

v The existence presupposition sometimes does not seem to hold as in the following

example.

(i) Wo xiang mai yi-ben youguan wuaixing ren deshu
| wantbuyone-CL about alien person DE book

‘| want to buy a book about alien people.’

The loss of the existence presupposition is due to the fact that the existential operator

is embedded within the operator xiang ‘want’.

* von Stechow (2001) has a very detailed review of al the analyses concerning the
representation of creation verbsin the literature. | refer the reader to hiswork for a

comparison of these different analyses..

' When the adverbial clauseisa yihou-clause, it seems that the matrix clause cannot
be an atelic (stative) clause. Even for examples like (64c), the matrix clause has an
inchoative reading and is more natural if the verb bian-de‘turn’ is added before the

adjective hen gingsong ‘very relaxed’.
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il Zicong...yihou can be treated as a discontinuous constituent expressing the notion

of the English word since
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