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ABSTRACT 

This dissertation investigates the interaction 

be"{:ween the basic rules for tense interpretation, on the 

one hand, and temporal types of VPs or sentences, time 

expressions and syntactic distribution of tense forms, on 

the other. 

This dissertation proposes an analysis in which 

each tense form is associated with at least three time 

identities, the zero time point, the event time and the 

reference time. The zero time is defined as the time from 

which a situation is considered and interpreted, the event 

time as the time at which a situation takes place and the 

reference time is the time at which the situation holds and 

which is part of the event time under consideration. 

Concerning the temporal structures of situations expressed 

by VPs or sentences, this dissertation proposes a six-type 

temporal classification and treats temporal types not as 

atomic but as reducible to temporal features. By so doing, 

this dissertation brings to light the internal structure 

among various temporal types. Regarding the relation 

between tense and time expressions, this dissertation 

analyzes it to be one of temporal inclusion and provides a 

successful account of why time adverbs do not necessarily 

mark both ending points of a given homogeneous situation, 

though this is true with a nonhomogeneous situation. In 

accounting for tense interpretation in complement clauses, 
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this dissertation maintains that complement tense forms and 

matrix tense forms can be interpreted in the same way and 

they differ only in the interpretation of the zero time 

point. In the matrix clause, tense is interpreted with 

respect to the speech time and, in the complement clause, 

tense is interpreted relative to the reference time of the 

matrix clause. Because the zer0 time is used instead of the 

speech time in the basic tense rules, the tense 

interpretation rules proposed in this dissertation are 

general and powerful enough to be applicable to tenses in 

any syntactic environment. 
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CHAPTER 1 

TOWARDS A THEORETICAL FRAMEWORK 

1.1. The Statement of the Problem 

Temporal interpretation in Engllsh is more or less 

the interpretation of tenses. To study tense interpretation 

we have to face three major issues, the tense forms, 

grammatical distribution and semantic/pragmatic 

interpretation. 

When we talk about tense forms, the first ~lestion 

that naturally arises is: what is tense? In the literature, 

tense is commonly regarded as a deictic category and 

defined to be the grammaticalized expression of time 

(Comrie 1985, 8). Nevertheless, we cannot help thinking 

that what is traditionally called tense is not purely 

related to time. It may also be associated with modal.ity 

and reflect the attitudes of the speaker toward the 

realization of a situation or the speaker's understan~ing 

of a situation with respect to its realizable or realized 

status in various worlds or models ---- real, theoretical, 

or hypothetical. 

But in spite of the fact that tense expresses more 

than just temporal meaning, the atemporal meaning is only 

the secondary property of tense and is the result of the 

interaction among its temporal meaning, other sentence 

elements and our knowledge of the world. For example, of 
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the two sentences in (1), (la) favors a causality reading 

while (lb) does not: 

(1) a. When he feels bored, he goes out to see a movie 

b. When he goes out to see a movie, he often runs 

i~o~m. 

The causality reading associated with (la) is not due to 

the tense, but due to our knowledge of the world, which 

tells us that going 'to see a movie is one way to get rid of 

dullness or loneliness. similarly for the sentence below: 

(2) If only they were in China now. 

we cannot tell whether the situation described is real or 

hypoth~tical by looking at the tense form alone. The 

subjunctive reading is a result of the presence of the time 

adverb and the sentence construction. 

In this dissertation, we do not intend to discuss 

all of these phenomena. Instead, we deal with the primary 

meaning of tense and focus our attention only on the 

temporal properties of morphologically based tense forms. 

Even though we may ignore some of the nuances of 

interpretation that these contrasts give rise to, we 

nevertheless still face the problems mentioned at the 

outset of characterizing the set of tense forms and 

analyzing their grammatical functions. 

Since in English there are not many grammaticalized 

forms (tenses) to express time, we can resort to brute 

force and make a list of all the existing forms. One 
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possible morphological paradigm might look as (3): 

(3) do/does did 

am/are/is doing 

have/has/done 

have/has been doing 

was/were doing 

had done 

had been doing 

since the paradigm is exhaustive, it is not difficult to 

define the elements of the English tense system on 

morphological grounqs. One can either classify these listed 

forms into two tenses, the present and the past, on the 

basis of the inflectional ending of the tense bearer, the 

first. element in the VP, or name each individually listed 

form as one tense as is the practice in traditional grammar 

(Leech 1971, vii). 

However, it is much r.lore difficult to address the 

second major issue, i.e., to characterize the grammatical 

function of tense and its contribution to the 

interpretation of expressions containing morphologically

tensed forms. An adequate theory of tense must at least be 

able to characterize that function of each tense form and 

provide guidelines concerning temporal interpretation in 

general situations. 

A further possible condition on a successful 

account of English tense phenomena is to assign a fixed 

value to each tense in such a way that the contribution of 

each tensed form to the interpretation of the expression 

that contains it is derivable by general rule. This Jcind 
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of approach seems to be neat and simple. However, in 

approaching tense this way, we must avoid construing the 

'fixed value' too narrowly. For recent research has 

revealed a number of ways which complicate this seemingly 

simple problem. The most salient pr0b1em is that the value 

of a given tensed form is not stable. 

There are many factors that may affect the value of 

a tense form. One of them is the verb type. A given tensed 

form may have different temporal values if it involves 

different types of VP. Consider the embedded clauses in the 

sentences below: 

(4) a. Tom said that Mary was in town. 

b. Tom said that Janet left town. 

sentence (4a)' is compatible with two distinguishable 

relations between a temporal model of the subordinate 

c1asue and a temporal model of the main clause: the time of 

Mary's being in town may either overlap or be earlier than 

the time of Tom's utterance. However, the same past tense 

ferm in the complement of (4b) can only have the reading on 

which Janet's leaving town is earlier than Tom's reporting. 

The temporal structure of a situation described by 

a 8ente;nce does not depend solely on the inherent property 

of the VP in the given sentence. It may be affected by the 

argument of that sentence, its time adverbs, and choice of 

tenses. For example, the difference in number of the 
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subject may lead to a difference in temporal 

interpretation: 

(5) a. A visitor came in, signed his name and then left. 

b. Visitors came in, signed their names and then 

left. 

(5a) has a punctual reading. But besides a punctual 

reading, (5b) also allows a durative reading. This 

difference can be shown by the fact that (5b) can readily 

take a temporal 'fort-phrase such as 'for three hours' 

while (5a) cannot. 

A second factor is the distribution of tensed 

forms. Tensed forms appear in a variety of syntactic 

contexts, including declarative and interrogative main 

clauses, embedded complements, certain relative and 

comparative clauses, temporal and conditional clauses. The 

difference in the syntactic context a tense~ form occurs in 

can lead to a difference in the value of that tensed form. 

Consider the simple sentence (6): 

(6) Max is in a good mood. 

The truth of this sentence (relative to a given state of 

affairs) varies from one time to another, in a way that we 

can describe here by noting that it is true when Max's 

being in a good mood holds at the time of the utterance. 

Yet when this simple sentence appears in more complex 

expressions, this rough account must be modified 

considerably if it is to attain a minimal level of 
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adequacy. In the temporal construction of (7): 

(7) When Max is in a good mood, we will use his car. 

whether or not the temporal clause is tak~n to hold need 

not depend only on the circumstances of the time of 

utterance but may depend on Max's being in a good mood at 

some future time. However, the evaluation of the sentence: 

(8) Tom found out that Max is in a good mood. 

is not related to a future time as that in 'If Max is in a 

good mood, ••• '. Instead this sentence implies that Max was 

in a good mood at the time of Tom's discovery and has 

remained so at least through the present. 

A third factor affecting the value of a tense form 

is time expressions. Having or not having a time expression 

sometimes makes a difference in the value of a tensed form. 

Consider the simple sentence (9): 

(9) The president is meeting the contra leaders. 

This sentence is true if the president and the centra 

leaders are making personal contact at the time of the 

utterance. But the adding a time expression like 'next 

week' to this simple sentence changes its temporal 

interpretation. This augmented sentence is taken to hold if 

and only if there is a scheduled meeting between the 

president and the r.ontra leaders at sometime in the 

following week of the time of utterance. 

A fourth factor involves pragmatic inference. For 

example, different tensed forms sometimes do not seem to 
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differ much as far as the evaluation time is concerned. 

Instead they differ in some other respect. In other words, 

in some situations, there are tense contrasts which do not 

seem to be inherently temporal in nature, such as the 

contrast be·tween (lOa) and (lOb) 

(10) a. I wondered whether you could lend me your car. 

b. I wonder whether you can led me your car. 

Both (lOa) and (lOb) are possible in making a request, but 

the use of the past tense makes the request sound polite. 

Similarly, both 'Aristotle says ••• ' and Aristotle said ••• ' 

can be used today, but the use of the present tense 

implicates that the speaker is willing to consider the 

validity of Aristotle's arguments. 

All this shows that to study tense interpretation, 

we neE~d to take the various factors just mentioned into 

consideration. These factors, however, are not isolated 

linguistic phenomena. As noted, they are all related to, 

are contingent on, and interact with the basic meaning of 

tense. So the first and most important step in studying 

tense interprotation is to construct a set of basic rules 

for tense, in relation to which, the various factors will 

fall into their proper places and be studied accordingly. 

So to derive an adequate theory of tense and to get correct 

interpretations of tensed forms, we must first ask what 

basic rules for tense are and then see how these rules are 

integrated with the above larger issues; namely, verb 
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classification, interaction between arguments and the 

verb, interaction among tenses, verb types and syntactic 

contexts, the relation between tenses and time adverbs, and 

the interact~on between tenses and pragmatics. And the 

scope of this dissertation will be around those issues. 

1.2. Previous Scholarship 

A successful study of tense interpretation is 

contingent upon a set of adequate rules for tense. So our 

first priority in this dissertation is to develop a set of 

such rUles.' 

No theory comes out of the blue and, no matter how 

original a theory is said to be, it is inevitably indebted 

to, and perfected through, previous relevant stUdies. To 

construct an adequate ~ule for tense, therefore, we need to 

look at previous treatments, to see in what way they are 

successful and in what way they fail. By locating where 

problems li~ in those treatments, we can seek remedies and 

propose a new analysis. In the following section, we shall 

therefore go over two influential approaches to tense 

before we attempt to develop a new one. 

A number of tense models have been proposed in the 

literature. They includ3 Jesperson's model (Jesperson 1949, 

4), Bull's system (Bull,1960), Kaluza's model (Kaluza 

1979), Montague's model-theoretic approach (Dowty 1981) and 

Reichenbach's (Reichenbach 1947), to name a few. In this 
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section, instead of examining each of them, we are to look 

at two most influential models, the Montague model

theoretic approach and Reichenbach's model. 

1.2.1. Montague's Model-Theoretic Approach to Tense 

To treat tenses, follo'{(]ing Prior (Prior 1967), 

Montague (Dowty 1981) uses a model-theoretic approach. In 

this approach, tenses are treated as sentential operators. 

There are two tense operators, the past and the future. 

These two operators, symbolized with the capital letter P 

and F respectively, apply to a formula 0 to generate a 

formula in the past or future tense. The" grammar of his 

approach consists of two sets of basic rules for tense, two 

syntactic rules and two corresponding semantic rules: 

(11) Syntactic Rules 

a. If 0 is a formula, then FO is a formula. 
b. If 0 is a formula, then P 0 is a formula. 

(12) Semantic Rules 

a. If 0 is a formula, then [ FO ] i = 1 iff,there is 
some i' in I such , that i < i' and [ 0 ] 1, = 1, 
otherwise [ FO ] 1 = o. 

b. If 0 is a formula, the [ PO ] i =1 iff th~re is 
some i' in I such , that i' < i and [0] 1'=1, 
otherwise [ PO ] 1 = 0 

This approach to tense is based on the assumption 

that the present tense can be taken as the starting point 

for sentences in all tenses. That is, the counterpart of an 

English sentence in the present tense is a te~seless 

formula, and sentences in other tenses such as past tense 

18 



and future tense correspond to the result of applying tense 

operators to a tenseless formula. The ,first syntactic rule 

applies the future tense operator to a formula o. If 0 is 

tenseless, then the application of the future tense 

operator to 0 will generate a formula in the future tense, 

which corresponds to a future tense English sentence. If 0 

is a tensed formula, say a past tense formula, the 

application of the future tense operator to 0 will generate 

a formula in the past future tense, which corresponds to 

the tense form in the complement clause of the sentence 'He 

said she would go.' 'Similarly, the second syntactic rule 

applies to a tenseless formula 0 will generate a past tense 

formula. 

The corresponding semantic rules say that a future 

tense formula of the form FO is true relative to a time i 

just in case that the formula 0 from which it is formed is 

true at a time i' later than i; and a past tense formula of 

the form PO is true relative to a time i just in case the 

formula 0 from which it is formed is true at a time i' 

earlier than t. Take a concrete sentence for example. For 

the sentence 'he will be mad' to be true at the speech 

time, it must be the case that there is i' later than the 

speech time and at i' the sentence 'he is mad' is true. 

Likewise, for the sentence 'he was mad' to be true at the 

speech time, there must be a time i' earlier than the 
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speech time such that at i' the sentence 'he is mad' is 

true. 

We notice that when we apply one operator to a 

formula, we get a formula, to which either of the two 

syntactic rules above is again applicable. The syntactic 

rules are recursive. This property makes this grammar 

powerful enough to generate many tenses. For instance, 

application of the past tense operator to a formula PO 

yields a formula PPo, which corresponds to a sentence in 

the past perfect tense form. And the application of the 

future tense operator to a formula PO gives back a formula 

FPO, which stands for a future perfect tense form. 

However, the recursive property of these syntactic rules at 

the same time makes the grammar too weak, too, for a good 

theory on tense should be a grammar which generates only 

the possible tenses, but not tenses which do not exist in 

the human language. However, because Montague's approach 

allows free iteration of the application of the syntactic 

rules above, it can g~nerate sentences in the form like 

PFPFPFO • This kind of sentence is not be likely to be 

found in any natural language, surely not in English. 

It seems that if we put a restriction on the number 

of tense operators that can be iterated, then the above 

problem can be solved. But it is hard to determine the 

number. Suppose we stipulate that tense op~rators can not 

be iterated more than twice, the consequence is that the 
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grammar can generate complex tenses like PPO (past 

perfact), FPO (future perfect), PFO past future), etc. But 

we can not generate PFPO (past future perfect) combination. 

If we allow tense operators to be iterated three times, we 

can get a past future perfect tense, but at the same time, 

the grammar will produce impossible English tenses like 

FFFO (FFFO seems to be equal to a FO but logically there is 

a difference between FFFO and FO • The former requires the 

presence of more than one specified future time point for 

its interpretation while the latter requires only one). 

This shows that restricting the number of iteration of 

tense operators may not be a very effective way to prevent 

the grammar from generating ill-formed tenses. 

Another way to solve the above problem is to add 

more tense operators to the grammar. If we have enough 

tense operators, then we no longer need to iterate tenses. 

But to do so will sacrifice the elegance of the grammar if 

other simple solutions are available. 

An alternative way to approach this problem is to 

analyze the form 'have VP+ed' as a simple form o. So the 

past perfect tense can be treated simply as po. Then the 

iteration of the tense operator is no longer needed. 

However, there are still a number of problems with 

the classic model-theoretic approach. One of them, which is 

pointed out by Dowty (1982), concerns the interaction 

between tense and time adverbials. Within this framework, 
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both time adverbs and tense are treated as sentential 

operators. If a finite clause has a time adverb, the clause 

is then analyzed as having two sentential operators range 

over a tenseless formula. For example, the following 

sentence (13),: 

(13) GE cut back its labor force yesterday. 

will be translated into either: 

(14) P [Y [cut back (labor force, GE)]], or 

(15) Y [P [cut back (labor force, GE)]]. 

But neither of the two formula is the correct 

representation of (14). In (15), the operator P directs the 

temporal evaluation of the proposition Y [ cut back (labor 

force, GE)]] to some past time interval t and then the 

operator Y shifts it again to a time within the day prior 

to t. In (15), Y shifts the temporal evaluation of the 

proposition to a time t within the day prior to the speech 

time and then P shifts it again to a time anterior to t. 

Either (14) or (15) is satisfied if GE cut back its labor 

force two weeks ago. 

Another problem which Ladusaw (1977) and Enc (1986) 

have noticed concerns the scope of the tense operator. with 

Montague's approach, tense operators have whole tenseless 

formulas in their scope. But this is not always the case. 

For example, in the sentence: 

(16) Every graduate was once a sophmllore. 

if the past tense operator ranges over the whole sentence, 
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it requires that at some time in the past, every gradue.t:~~ 

student b/.~ simultaneously a sophomore. 

Besides the problems pointed out by Dowty, Ladusaw 

and Enc, there is another serious flaw with this approa.ch: 

The treatment of the tenseless sentence as the simple 

present sentence is problematic. Is the tenseless sentence 

really equal to its corresponding present tense sentence? 

The answer is 'no'. The present tense .has a zero time, i.e. 

the speech time, relative to which, (or to a time later 

·than which) the seni:ence is either true or false (as is 

exemplified by the sentences such as 'he lives in New York' 

and 'he leaves tomorrow'). But a tenseless sentence such as 

'he leave tomorrow' lacks such a time at which the truth 

condition of the sentence is determined. The difference 

between the simple present and the tenseless clause can be 

illustrated with the complements in the following 

sentences: 

(17) a. The doctor insisted that he be on a diet. 

b. She insisted that he is on a diet. 

The time referred to in the complement of the first 

sentence is a time interval which starts at the event time 

of the doctor's insisting and projects into the future and 

this interval need not extend to the speech time, but the 

time span referred to in the complement of the second 

sentence is a time interval which could precede and must 

extend from the event time of her insisting onward and 

23 



project to the speech time. Mor2over, for (17a) to be true, 

it is not necessary that the referred subject of the 

complement clause is actually on a diet, but this reading 

is required in order ~or (17b) to be true. 

Another serious problem is that both the past tense 

and future tense are defined in terms of the present tense 

with a difference only in the time indices. But the fact is 

that the past tense or the future tense (if there is one) 

is not equal to a present tense with only a difference in 

the time index. For example, the sentence 'he got up at 

five' in the Montague model theoretic approach is defined 

to be true relative to a time t which is the speech time of 

the sentence iff the present tense sentence 'he gets up at 

five' is true relative to some other time t' which is 

earlier than t. But we notice, for 'he got up at five' to 

be true, it does not have to have an iterative reading. But 

for 'he gets 'up at five' to be true, it must have an 

iterative reading. 

Furthermore, if we define the past tense in terms 

of the simple present tense, sentences in the past tense 

with non-iterative readings like (18) m&y be rendered 

false: 

(18) He went to bed at 11 p.m. 

For (18) to be true, by the truth definition, it must be 

the case that there is a time t, t is earlier than the 

speech time, at t, the sentence 'he goes to bed at 11 p.m.' 
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is true. However, the sentence 'he goes to bed at 11 p.m.' 

requires a habitual or a.n iterative reading. But when the 

sentence 'he went to bed at 11 p.m.' is used to refer to a 

single event, it does not have an iterative reading. In 

this kind of situation, there is no t, such that t is 

earlier than the speech time and at t, the sentence 'he 

goes to bed at 11' is true. Hence the whole sentence 'he 

went to bed 11 p.m.' is wrongly defined to be false. 

1.2.2. Reichenbach's Treatment of Tenses 

Reichenbach has constructed a quite unique model to 

account for tenses. His model con~ists of three theoretical 

entities with respect to each event or situation. These 

three entities are speech time, event time and reference 

time. The speech time is the time when the utterance is 

made; the event time is the time at which the event or 

situation is realized; and the reference time is defined to 

be the time from which a giv~n 8ituation is considered 

(Reichenbach does not provide a definition for reference 

time. Instead, he uses examples to illustrate what the 

reference time means. The definition given here is 

Johnson's (1981)). Of the three entities, the r.eference 

time seems sort of mysterious. As far as its relation to 

truth conditions are concerned, the reference time bears no 

role in his analysis. For example, though there is a 

difference between the two sentences below: 
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(19) a. The earthquake destroyed the city. 

b. The earthquake has destroyed the city. 

there is not much difference between them as far as truth 

=onditions are concerned. The reference time is only a 

theoretical entity that Reichenbach hC'l.s created to help 

explicate concepts like 'past in the past', and 'past in 

the future'. The reference time may be either indicated 

explicitly or implicitly. Reichenbach (1947, 294) points 

out, 'When a time determination is added, such as is given 

by words like "now", or "yesterday", or by a nonreflexive 

symbol like '!November 7, 1944", it is referred, not to the 

event, but to the reference point of the sentence.' When 

the reference time is not explicitly indicated in a 

sentence token, it may be provided by the linguistic or 

extra-linguistic context. For example, in the sentence 

below: 

(20) It was midnight. Tom was working on his paper. His 

wife had gone to bed. 

the reference time for both situations of 'Tom's working on 

his paper' and his wife having gone to bed is 'midnight'. 

Reichenbach arranges the three theoretical entities 

into thirteen possible SRE configurations (SRE stands for 

the speech timG~ reference time and event time) and 

identifies nine fundamental tense forms with each 

configuration assigned a tense value such as the past and 

the future. The following table is the representation of 
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the nine tenses, their SRE configurations and their newly-

given and traditional names: 

Table 1 

SRE Configurations New Names Traditional Names 

E--R--S Anterior Past Past Perfect 
E,R---S Simple Past Simple Past 
R--E--S 1 
R---E,S 1- Posterior Past ----------
R-----S---- E 1 
E-----S,R Anterior Present Present Perfect 

R,S,E Simple Present Present 
S,R---E Posterior Present Sinlple Future 
S--E--R 1 
S,E---R 1- Anterior Future Future Perfect 

E-----S-----R 1 
S---R,E Simple Future simple Future 
S--R--E Posterior Future -----------

In the above table, when two or three theoretical entities 

stand side by side, separated by commas, it means they are 

contemporaneous; and when they are separated by dashes, it 

means that they are in a linear ordering with the entity to 

the left of a dash being earlier than the one to the right. 

For example, with the present perfect tense, the speech 

time and the reference time overlap with each other, but 

its event time is earlier than its speech time and 

reference time. 

One clear advantage of Reichenbach's approach to 

tenses over Montague's approach is that the former offers 

some insight into the question of why the number of tenses 

in human languages is limited, while the latter approach 

fails to do that. with Reichenbach's framework, because 

the number of different configurations among S,R,and E is 
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limited, tenses are therefore limited too. But, with 

Montague's Cl.pproach, the limited number of tenses that 

exist in the natural language appears accidental. 

However, Reichenbach's approach is not flawleos. In his 

system, 'will' and 'would' are treated as tense markers. So 

the traditionally called past future perfect tense should 

be among the tenses he identifies. But his approach can not 

deal with this tense. Look at the sentence below: 

(21) Last Monday he told me that he would have finished 

the paper in three days. 

In the complement clause, the event of his 

finishing the paper is viewed first prospectively from the 

time denoted by the time adverb 'last Monday', next the 

point of reference is moved from 'last Monday' to a time 

three days later, and then the event is viewed 

retrospectively from the newly-derived point of time. So in 

such cases, there seem to be two points of reference 

involved. But with Reichenbach's tense system, there is 

only one reference time with each event, and therefore the 

event in question can not be represented. 

Another problem with Reichenbach's analysis is that 

his tense schemata do not accurately represent the tense 

categories in the English language. We can not find English 

sentencea which might have the R----S,E and R--S--E 

configurations. If a sentence does fit the time structure 

R--- S,E, it is a bad sentence because only the simple 
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present with a past time adverb which can have a time 

structure in which R is earlier than S, and E stands side 

by side with S unless Reichenbach refers to the historical 

present. (But from the context, we find no evidence he is 

talking about that ~orm). Similarly, only a sentence of the 

future tense with a past time adverb can have R---S---E 

configuration. For in such a sentence, the past time 

specifies R while the future tense gives a structure in 

which E is later than S. 

A more serious problem with Reichenbach's approach 

to tense is his treatment of event time and speech time. In 

the first place, the analysis of the past tense as an 

E,R----S configuration may not be entirely correct. It 

seems to me that the past tense does not necessarily mean 

that the event took place in the past and is over at the 

speech time. For example, for the sentence 'He was with his 

girl-friend yesterday' to be true does not require that the 

situation of his being with his girl friend occupy only 

part or the whole of the time span denoted by the adverb 

'yesterday'. If his stay with his girlfriend still holds at 

the speech time or held even before the time denoted by 

'yesterday', we still feel that the given sentence is true. 

In this situation, the event time is not earlier than the 

speech time. So the given ERS configuration is not an 

accurate representation of the time structure of that 

situation. 
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Furthermore, the status of the reference time is 

not well-defined in Reichenbach's system. On the one hand, 

the reference time is defined to be the time at which the 

event is evaluated, and on the other hand it is treated as 

identical to the event time. (If it were simply this, we 

wouldn't need all three). Now consider the sentence 'Tom 

built a house last month'. Suppose Tom spent the last month 

building a house and he finished it at the very end of the 

month. If we follow Reichenbach's analysis, then in the 

situation above, the reference time and the event time of 

the sentence will both be a time interval of the whole 

month. For 'Tom built a house last mo:uth' to be true, 'Tom 

build a house' must be true at the reference time, which is 

earlier than the speech time. But if the event of building 

the house is evaluated at the whole-month-interval as 

defined in the framework, the sentence will never be true 

or have a perfective reading, because, in order for the 

sentence 'Tom build a house' to be true or to have a 

perfective reading, the sentence must be evaluated when the 

final interval of the event time has been reached, not 

throughout the whole interval. This means the event time is 

not identical to the reference time. 

All this shows that represent1ng the time structure 

with ESR configurations cannot be as simple as Reichenback 

supposed. 

30 



1.2.3. Summary 

We have briefly reviewed the two most popular 

models of handling tenses in the literature. Both models 

face a number of problems and both have proved to be 

inadequate for accounting for tense phenomena as a whole. 

In these two models, the basic rules for tense involve 1) 

locating a situation on a time continuum with respect to a 

given zero time point and 2) linking tense directly with 

event time. But this direct linking makes them powerless 

before sentences like (22): 

(22) He used to live there and he may still live there. 

This is because in these two models, the past tense means 

the whole event described is past with respect to the 

speech time. These two models wrongly predict that there is 

a contradiction between the two clauses in (22). 

All this shows that to achieve our goal, we need to 

construct a richer model with a set of rules which embody 

the strong points of the previous treatments, which, at the 

same time, are free from the problems we have just pointed 

out, and which enable us to talk about situations freely 

even in case we have no clear knowledge about the precise 

temporal boundaries of situations with respect to a given 

zero time point. 
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1.3. Towards New Tense Interpretation Rules 

We assume that though tense is also associated with 

modality and reflects the attitudes of the speaker toward 

the realizat~on of a situation besides its temporal 

meanings, the atemporal meanings are its secondary 

properties and basic rules for tense are a set of rules 

which concern temporal interpretations only. Furthermore we 

maintain that tense is the grammat!calized e~~ression of 

temporal relations such as anterior, posterior or 

simultaneneous. These relations are binary relations and 

need a given time for their interpretations. We call this 

given time the zero time point; relative to which another 

time is defined to be simultaneneous with, or anterior to 

and posterior to. 

Recall that we regard tense as being determined by 

the morphological properties of the first element in a 

finite verbal string and propose a two-tense system for 

English. Whenever the first element in a finite verbal 

string in a clause is in the -s or -0 form (the base form), 

we analyze the clause as in the present tense. And whenever 

the first element is in the -ed form, we identify it as the 

past tense (By so doing clauses containing modals are left 

out. We will discuss modals shortly). Because a finite 

verbal string may consist of more than one verbal element, 

and tense is determined by the inflectional ending of the 

first in the string, this leads to the situation in which 
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different verbal combinations are classified as the same 

tense as long as their first elements are in the same tense 

form. For instance, in the paradigm below: 

(23, do/does did 

am/are/is doing 

have/has/done 

was/were doing 

had done 

all the finite verbal strings in the left column are in the 

present tense while those in the right column are in the 

past tense. For convenience, we follow tradition by calling 

these various finite verbal combinations from the top to 

bottom in th~ !~ft ~~lumn in (23) the simple present, the 

present progressive, and the present perfect forms and 

those in the right column i~ (23) the simple past, the past 

progressive, and the past perfect fo~s respectively. 

1.3.1. The Simple Present Tense Form 

Intui ti tvely, the simple present tense form 

describes a situation which is simul ta.nenous to the time of 

utterance. The following sentence supports this intuition: 

(24) Tom is mad. 

(24) is true if Tom's being mad holds at the time of 

utterance. This suggests that the simple present tense form 

should be intuitively defined as denoting a time interval 

which is temporally identical to the zero time point. 

However, if the simple present tense form is defined this 

way, we cannot account for the oddness of (25): 

(25) ?He falls off a horse. 
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Suppose (25) is uttered at the time when the described 

event is temporally simultaneous with the time of 

utterance. By the suggested defnition, (25) should be 

temporally well-formed but sounds odd. This indicates that 

the simple present tense form does not denote a time 

interval identical to the time of interance as our 

intuitions seem to tell us. 

We notice that if we treat the simple present tense 

form as denoting a situation which holds at the time of 

utterance and if this tense also requires that the time of 

utterance not mark the ending point of the described 

situation, then we can explain why (24) is well-formed and 

also explain why (25) is not well-formed: the situation 

described in (24) can extend arbitrarily. It holds at the 

time of utterance and it can also hold beyond the time (In 

fact in the real world, the reading on which the described 

situation continutes to hold beyond the time of utterance 

is obligatary. This can be shown by the fact that (24) is 

true iff the speaker, to be best of his knowledge, believes 

that Tom's being mad is not yet over at the time of 

utterance. If he knows that Tom's being mad ends at the 

same time as the time of utterance ends, he will not use 

(24) unles';:; he intends to violate Grice's maxim of 

quality.) But (2~) describes a situation which takes only a 

very short time to be materialized. If such a situation 

ever takes place at the time utterance, the time of 
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utterance automatically marks the ending point of the 

denoted situation. 

1.3.2. The Simple Past Tense Form 

Intuitively, the simple past tense form describes a 

situation which takes place before the time of utterance. 

But as has been pointed out, in case of homogeneous 

situations, the described situations may not necessarily be 

temporally before the time of utterance. So in defining the 

past tense, we need to find a way which enables us to talk 

about a past situation which can be either completely or 

partially before the time of utterance. We can accomplish 

this by proposing a time entity which is similar to but 

also different from the event time (the event time is the 

time span a situation temporally occupies) and define the 

simple past tense form In terms of such a time entity. We 

propose a time entity called the reference time, define it 

to be the part of event time which is under consideration 

and at which the described situation holds, and trect the 

past tense as indicating that the reference time of a 

situation is anterior to the speech time. 

1.3.3. Progressive Forms 

Progressive forms differ from non-progressive forms 

in many ways. Functionally, progressive forms emphasize the 

ongoing nature of described situations, situations which 

have not come to an end yet at a given time, while non

progressive forms have no such functions. For example: 
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(26) a. He was writing his qualifying paper. 

b. He wrote his qualifying paper. 

(26a) stresses that the activity of his writing his 

qualifying paper was going on at a given time point, while 

(26b) says the writing event already came to all end. 

Aspectually, progressive forms provide us with 

viewpoints at situations from within, while nonprogressive 

forms present us pictures of situations viewed from 

outside. For instance, the progressive form provides us 

with an incomplete picture of his writing his qualifying 

paper in case of (26a), but a whole picture in case of 

(26b) • 

Pragmatically, when used to describe homogeneous 

situations, progressive forms suggest short duration and 

temporariness, while non-progressive forms do not have such 

implications. For example: 

(27) a. My car is running. 

b. My car runs. 

c. Tom is studying hard. 

d. Tom studies hard. 

(27a) emphasizes the working conditions of my car at the 

speech time, while (27b) stresses the working conditions of 

my car in general. (27a) may have the implicaiton that my 

car may be bro]cen down at any time, while (27b) does not 

carry this implicaiton. (27C) may be interpreted as meaning 

that for the time being Tom is hard-working but studying 
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hard may not be Tom's habit, while (27d) suggests that Tom 

always studies hard. 

Temporally, the progressive form denotes the 

reference being temporally included in the event time. For 

example: 

(28) a. Tom is living in New York. 

b. He was drawing a circle. 

(28a) only provides us an incomplete picture of Tom's 

living in New York. All we can get from the sentence is 

that Tom's living in New York is still going on. As for how 

long this situation may last, nothing is suggested or 

implied in the sentence. Sim~larly, (28b) shows us only 

part of a process of drawing a circle. We know that when we 

draw a circle, we start at a point and Ji:eep drawing until 

we return to the starting point. (28b) describes neither 

the starting point nor the ending point of drawing a 

circle. It only describes the one segment of the whole 

event. Put in another way, the event time of (28a) is the 

entire time span his living in New York occupie~, but the 

time of the part of event under consideration in (28a) is 

only a part of it. similarly, the event time of his drawing 

a circle is the time the event of drawing a complete circle 

takes, but the time of 'the part of the event in quesi ton in 

(28b) is only a subinterval of the event time. 

We notice that the simple present progressive form 

is very similar to the simple present as far as the 
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relative position between the reference time and the zero 

time point is concerned. Both require the reference time to 

temporally contain the zero time point. Take (27a) and 

(27b) for example. To be well-formed, both desicribed 

situations should not have the speech time as their 

terminative point. Similarly, the ~imple past progressive 

form and the simple past have scmething in common, too. 

Both require their reference tinle to be anterior to their 

zero time point. All this suggests that the simple present 

and the simple past are the same as their corresponding 

progressive forms with respect to the relative position of 

the reference time and the zero time point and they differ 

only in the relative position between the event time and 

the reference time. The reference time is always a 

subinterval of the event time in the case of the simple 

progressive form but not so with the non-progressive form. 

1.3.4. Perfect Forms 

The present perfect form shares the characteristics 

of both present and past tenses. It has the past tense 

characteristics at both the morphological level and the 

semantic level. At the morphological level, the -en form is 

always present in t~e verbal string. The -en form is like 

the past tense -ed form in most cases and in fact, Halliday 

(1986) calls '-en!· form a past tense form. At the semantic 

level, the present perfect form, like simple past, always 

denotes a temporal relation that the reference time of the 
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described situation is anterior to the speech time if that 

situation is nonhomogeneous. For example: 

(29) He has been arrested. 

(29) is compatible with a situation in which his being 

arrested took place before the speech time. The present 

perfect has the present tense characteristics at 

morphological, syntactic and semantic levels. At the 

morphological level, the first element of the verbal string 

of the present perfect form is in the -6 form, the present 

tense marker. At the syntactic level, the present perfect 

goes with time adverbs which denote time intervals 

containing the speech time and reject any past time 

expressions: 

(30) a. He has procrastinated a lot this week. 

b.*He has procrastinated a lot last week. 

At the semantic level, like the simple present tense, the 

present perfect form allows the reference time of the 

described dituation to not be anterior to the speech time 

if that situation is homogenoeus (A homogeneous situation 

is rougly defined to be a situation which has no 

distinctive subevents.) For example, for (31) to be true, 

(31) He has hung around there for three good hours. 

the reference time of his hanging around there does not 

have to be anterior to the speech time. As long as his 

hanging around there holds during a three-hour time 

interval which extends from the speech time back into the 
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past, the sentence is true. 

The past perfect is similar to the present perfect 

as far as its temporal interpretation is concerned. Like 

the present perfect, when used to describe a nonhomogeneous 

situation, the the past perfect indicates that the 

described situation is temporally anterior to a given time 

point, but when used to describe a homogeneous situation, 

it allows the described situation to abut the given time 

point. For example: 

(32) a. He had left. 

b. He had stayed there for five days. 

(32a) is true if and only if the situaiton of-his leaving 

took place not only before the speech time but also before 

a given past time point implicitly or explicitly specified 

in a given context. But for (32b) to be true, the described 

situation of his staying does not have to be over at a 

given time point. As long as his staying had already lasted 

for five days by a given past time point, (32b) is true no 

matter whether his staying continued to hold beyond that 

given time point. The similarity between the past perfect 

and the present perfect can be roughly summarized as 

follows: Both involve the aspectual word 'have' and both 

denote an anterior or abutting relation. In case of the 

present perfect, the reference time is anterior to or 

abutting the speech time, and in case of the past perfect, 

the reference time is either anterior or abutting a given 
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time earlier than the zero time point. 

1.3.5. Linking and orientation Times 

Basic rules for tense interpretation should account 

for the similarity of perfect forms. One possible way to do 

so is to introduce a temporal entity 'L', (linking time) 

and a temporal entity '0' (the orientation time), have the 

linking time associate with the aux or aspectual 'have' and 

function to link the reference time of a given situation to 

the orientation time, and indicate the former as being 

either anterior to or abutting the latter. The orientation 

time, which the linking time 'L' Llnks to the reference 

time, is the speech time in case of the present perfect, a 

time anterior to the speech time in case of the past 

perfect and a time specified in the context in case of the 

infinitives. 

The linking time is assigned to play two roles. One 

of which is to indicate the reference time in question is 

anterior to or abuts the orientation time in all perfect 

forms. The other role is to connect the reference time to 

the orientation time. This role is only associated with the 

present perfect. We notice that the present perfect has a 

peculiar property. When used to described a past 

nonhomogeneous situation, it emphasizes that situation's 

current effect, the effect at the speech time. consider: 

(33) I have cleaned the floor. 

In uttering (33), the speaker does not only want to say 
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that his cleaning took place in the past. By using the 

present perfect, he may try to emphasize or claim that he 

finished his cleaning job and the floor is clean now. By 

proposing a linking time and analyzing it as connecting the 

reference time to the orientation time besides denoting an 

anterior relation, we can formalize the current effect 

interpretation associated with the present perfect form. 

1.3.6. A Note on Modals 

Temporal interpretation is not restricted to 

interpreting the present, past and perfect forms. It also 

involves interpreting the time in modal constructions. In 

the literature, various analyses (Chomsky 1965, Culicover 

1976, Huddleston 1978, Langacker 1978, Akmajian 1979, 

Steele 1981, Oehrle 1981, Oehrle 1987) have been proposed 

concerning modals. Some analyses (Oehrle 1987) treat modals 

as functors which combine with tenseless VPs and the 

external arguments to give back tensed sentences, some 

(Schmerling 1983) analyze modals as external argument 

modifiers. Since a thorough study of the modal construction 

is beyond the intended scope of this dissertation, we do 

not choose to go into these issues or attempt to provide a 

set of syntactic and semantic rules for modals. Instead, we 

elect to look into the will/would+VP construction briefly. 

The will+VP construction is treated as the future 

tense in English not only in traditional grammar but also 

in some modern linguistic theories such as Montague's 
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grammar (Dowty 1981) and Hallidays' functional grammar 

(Halliday 1986, 177). But in this dissertation, we maintain 

that the 'will'+VP constructions are just ordinary modal 

constructions, not the future tense a.nd we are only 

interested in their temporal interpretations not their 

modal meanings. 

As far as its temporal interpretation is concerned, 

the will/would+VP construction is not hard to define. It 

denotes a situation which if ever actualized is posterior 

to the zero time point. For example: 

(34) He will undertake the project. 

(34), temporally speaking, is true if and only if his 

undertaking the porject occurs at a time later than the 

speech time. 

1.4. A Formal Analysis 

To provide a f()rmal analysis of tenses, we 

introduce into our analysis a Model M: 

(35) M is an ordered 5-tuple <I, E, <T, < > h, f, > 

such that 

a. I is a set of individuals 

b. E is a set of events 

c. <T, < > is a set of temporal moments, linearly 
ordered by <. 

d. T* is the set of connected intervals consisting of 
memebers of T, (So T* ={ zl jt1 ]t2 (t1 ~ t2 and 
Va C T (t1 ~ a ~ t2 --> a C z»} 
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e. <* is the partial ordering of ~* induced by 
< T, < >. That is, for all t*l' t*2 (t*l < t*2 
<===> Vtl C t*l' Vt2 C t*2 (tl < t2). 

f. Q C T*xT* is a nontransi·ti ve, symmetrical and 
reflexive relation of temporal overlapping on T*, 
which is defined as t*l Q t*2 <====> T*l () T*2 1= o. 

g. « g T*xT* is a binary relation of temporal 
abutting on the left on T* which is nontransitive, 
asymmetrical and irreflexive. (For example, the 
relation t' « t means that t' is a time interval 
which stretches from t back into the past. 

h. f: E ---->T* is a function assigning an interval to 
each event. (So for any event g, fee) is the event 
time of g.) 

i. h: E --->Pow(E) is a function which assigns a set 
of subevents to each event g in such a way that if 
g' £ h (g), then t (e ') c t (e). (We want ·the sub
events of e to occupy sUb-times of the time 
occupied by e.) 

And we propose the following meaning postulates concerning 

tense interpretation: 

(36) Meaning Postulates Concerning Tense Interpretation 

a. [[Present (a)]] = AX~ ••• AXk ~m [i C r & r C fee) 
& m C r & i < m & g ~ [[a(xi) ••. (xk)]] ] 

b. [[Past(a)]] = AX1 ••. )..xk [r < i & r g f(g) & 
g ~) [a (xl) ••• (xk)]] ] 

c. [[Prog(a)]] = AX1 ••. xk [r C f(g) & r is not the 
final interval of fee) & g e [[(a) (xi .. xk)]]] 

d. [[Perfect(a)]] = AX1 •.• xk [r« L « 0 & r g f(g) 
& g e [[ a (x i) . . . (xk) ]] ] 

e. [[will/would(a)]] = AX1 ••• AXk [ i < r & r g f(g) 
& e E [[ a (x 1) • • • (Xk) ]] ] 

In the above meaning postulates, the s~~ols a, 

Present(a), Past (a) , Prog(a), Perfect (a) and Will/would(a) 

stand for a tenseless verb, a verb in the present tense 
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form, a verb in the past tense form, a verb in the 

progressive form, a verb in the perfect form and a 

'will/would+V combinaticn respectively. The symbol x stands 

for variables which are member of I. The symbols i, t, 

fCe), 0, I, and r stand for designated indeterminates in 

T*. 'J:1hey represent the ~ero time point, speech time, the 

event time, the orientation time, the linking time and the 

reference time. Note that in the interpretation model, the 

event time is represented as f(g). But for the sake of 

typing convenience, we use e for f(g) henceforth. 

The above meaning postulates entail the following 

truth conditions of finite clauses (0 stands for a finite 

clause): 

(37) The Truth Conditions-of Finite Clauses 

a. If 0 is in the simple present, 0 is true iff 
i C rand i is not the final interval of r. 

b. If 0 is in the present prog~essive, 0 is true iff 
i C rand r C e, i is not the final interval of r 

c. If 0 is in the simple past tense form, 0 is true 
iff r < i. 

d. If 0 is in the simple past progressive, 0 is true 
iff r < i and r C e. 

e. If 0 is in the present perfect, 0 is true iff 
r « 1 « i 

f. If 0 is in the past perfect form, 0 is true iff 
r « 1 « 0 < i 

h. If 0 is a 'will/would+VP construction, 0 is true 
iff i < r. 

In addition to the meaning postulates, we propose two 
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interpretation rules for the zero time point 'i' and 

the orientation time '0': 

(38) The Interpretation of the Zero Time Point 

'i' is identical to the speech time. 

(39) The Interpretation Rule for the Orientaticn Time 

'0' is the speech time with the present perfect, 
a time anterior to the speech ti~ue with the 
past perfect and a time specified in the context 
in case of the infinitives. 

(36), (37), (38) and (39) are the basic rules for tense 

interpretations in general situations. As for how these 

basic rules interact with situation types, time expressions 

and grammatical distributions, we will come to these issues 

in due course. 

1.5. A Comparision of the Three Models 

The difference between our modal and Montague's 

lies in that we do not equate the tenseless sentence with 

its present ~ense counterpart, while Montague does; we do 

not treat the difference between the present and the past 

as a difference only in time indices, whereas ~fontague 

does. As we have mentioned before, equating the tenseless 

sentence with its present counterpart leads to undesirable 

consequences. One ot them is that when using a present 

tense to define a past tense always gives it (the past 

tense) a durative or iterative reading. This creates 

problems for sentences without iterative readings. In our 
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modal, we, instead of using the present tense as the 

primitive formula, analyze the difference between the past 

tense and the present tense as only only a difference in 

temperl indices but also a difference in other respects 

such as aspecutal interpretations. The problems with 

Montague's approach no longer arise in our analysis. 

Furthermore, there is one more problem concerning 

the analysis of tense as the sentential operator in 

Montague's approach to tense. Enc (1986) has pointed out 

that tense operators sometimes do not have scope over the 

entire formula. She lets the tense operators range over the 

VPs only and introduces an I-don't-care-when operator which 

takes nominals as its scope. Hinrich (1987) tries to solve 

the said problem by separating the temporal evaluations of 

nominals and predicates and letting the temporal evaluation 

of nominals be determined by the context. For example, he 

translates the sentence 

(40) Every admiral graduated from west Point. 

into 

(41) V x [ ~t [ admiral'(x) (t) & R(X) (t)--------> 

[ ~t'[ t'< ts & t' g t'r & 

graduate-from (West Point') (x) (t')]] 

The predicate R in (41) is meant to range over properties. 

The past tense of (40) contributes the existential 

quantification over times t' that precede the speech point 

ts and are contained in some contextually specified 
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reference time t r • since temporal evaluation of the 

predicates 'admiral' and 'graduate-from' are kept separate, 

the said problem does not arise. 

Though Enc and Hinrichs have succeeded in separating 

the temporal evaluations of nominals and predicates in a 

formal way, they fail to specify how the temporal 

evaluations of nomials should be determined. Enc's 'I-

don , t-care-when , operator is too crude, because it does not 

reveal anything about the temporal interpretation of 

nominals. What is worse, that operator suggests that 

nominals can be interpreted arbirarily. This is incorrect. 

Hinrichs (1987) thinks that the temporal evaluations of 

nominals are determined by contexts. No doubt this is 

right, but this hyposthesis is rather vague. 

We treat tenses not as sentential operators and let 

tense range over only the main verbs in the sentence. Thus 

our approach is able to allow nominals and predicates to 

have separate temporal evaluations. In addition, we 

maintain that the time indices associated with nominals 

must be either the speech time or the time denoted by the 

tense. This position makes our analysi~ more refined toward 

the specification of the temporal evaluations of nominals 

than Ene's or hinrichs's approaches. 

Our approach is also better th~n Reichenbach's. In 

Reichenbach's framework, the reference time is defined to 

be the time from which the situation is viewed and it is 
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always identical to the event time unless in the perfect or 

progressive forms. This makes it redundant most of time. 

But in our model, the reference time is defined to be the 

time at which or during which the situation in question 

hold. The reference time is redefined in such a way that 

its presence in the grammar not only is indispensable but 

also enables us to talk freely about a situation whose 

temporal boundaries are vague. Imagine a situation in which 

I saw Tom in his office a few minutes ago. When asked where 
. 

Tom was, I may reply 'Tom was in his office' a few minutes 

ago'. The past tense in my reply does not suggest that 

Tom's staying in his office is already over. He may be 

still in his office when I am answering the question. If we 

define the tense in terms of the event time, there is no 

way to cope with this situation since the event boundary of 

Tom's staying in his office is unknown. But by defining 

tense in terms of the reference time, this dile~na can be 

avoided because the·event time is not entirely identical to 

the reference time and a past reference time does not 

necessarily mean tnat the event time is entirely anterior 

to the speech time. 

By in.troducing the linking time and defining the 

reference time is abutting the linking time which in turn 

abuts the orientation time in case of the perfect forms, 

our definitions allow either anterior or non-anterior 

readings in case of homogeneous situations, but 
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Reichenback's model does not permit a non-anterior reading: 

(42). Tom has lived on welfare for three months. 

In Reichenbach's model, the event time is anterior to the 

speech time in case of the present perfect. According to 

his model, for (42) to true, Tom must be no longer on 

welfare at the speech time. But this reading is too strong. 

We notice that (42) is true as long as his living on 

welfare temporally occupies a three- ~onth interval which 

stretches from the speech time back into the past. Whether 

he is still living on welfare does not make a difference as 

far as its truth conditions are concerned. By our 

definition, the reference time abuts the linking time and 

the linking time abuts the speech time. Because the linking 

time can be either a point of time or a time interval. When 

it stands for a point time, the reference time abuting this 

time point may also abuts the speech time. When the 

reference time abuts the speech time, it is not necessarily 

anterior to the speech time. So our definition permits (42) 

the reading that Tom may still live on welfare at the 

speech time. 

As our model does not relate the event time to 

tense in a direct fashion and the reference time is defined 

in a different way, the problems in Reichenbach's analysis 

do not exist. As for the exact relation between the 

reference time and the event time, we will return to it in 

another chapter. 
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In short, a brief comparison of our analysis with 

Montague's and Reichenbach's reveals that our approach is 

superior. It can handle some cases which these other two 

models fail to cope with. 

Notes to Chapter One 

1. The reference time in our analysis is not equal to the 

reference time in Reichenbach's modal. In his modal, the 

reference time is defined as the time from which a 

situation is considered. In our analysis, the reference 

time is defined as the part of the event time under 

consideration and at which the described event holds. In 

some cases the reference time may be identical to the event 

time. For example, with the sentence 'he left', the event 

time is the time at which his leaving took place and the 

part of the event time under consideratior. is the the 

entire time span of the event time. Sometimes, the 

reference time is only a subinterval of the event time as 

in the sentence 'he was working on his dissertation'. This 

sentence describes part of the whole process of writing a 

dissertation. From this sentence we cannot infer what time 

span the whole event of his writing his dissertation 

occupies. The part of the event under consideration is only 

a subset of the whole event and the time this subevent 

occupies is a subinterval of the event time. Proposing the 

reference time is motivated by the fact that some past 
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tense sentences do not necessarily mean that the described 

event is past. If we define the past tense in terms of the 

event time, the consequence is that we assign to all the 

past tense sentences a reading that the described events 

are over at the zero time point. But by proposing the 

reference time, let~ing it be either a subinterval of or 

identical to the event time and defining the past tense in 

terms of the reference time, we can get the non-past 

reading in case of the past tense. This is one way to get a 

non-past reading for the past tense. An alternative or 

better approach to this problem is also available. There is 

no need to propose the reference time. situations fall into 

two maj or t:ypes, homogeneous and nonhomogeneous. 

Homogeneous situations have no distinctive subintervals. 

This means that if such a situation holds at a time 

interval I, it can hold at either a subinterval or a super

interval of I. When one subinterval of a situation is past 

relative to a given time point, it does not necessarily 

mean that the whole interval is past to that time point. It 

follows that the past tense does not necessarily mean that 

the described situation is entirely anterior to the speech 

time. For a formal analysis, see Oehrle & Hu 1988. 
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CHAPTER 2 

TEMPORAL CLASSIFICATION 

2.1. Introduction 

We have mentioned that the value of a tensed form 

can be affected by the temporal property of the verb 

phrase. Consider the following two sentences: 

(1) a. He lost his wallet yesterday. 

b. He was dizzy yesterday. 

Though these two sentences are both in the past tense, they 

differ from each other in temporal interpretation. For (la) 

to be true, it must the case that the event of his losing 

his wallet occurred within the time span denoted by the 

time adverb 'yesterday'. In other words, with (la), the 

event time must not extend beyond the specified tima span. 

However, for (lb) to be true, the event of his being dizzy 

may be located within, or overlap, or extend beyond the 

time span specified by the time expression. 

The difference in the temporal readings between the 

two sentences in (1) is due to the difference in the time 

structure of the verb phrases involved. The verb phrase in 

(la) denotes a punctual situation and once such a situation 

has reached its ending point, it cannot develop any 

further. But the verb phrase in (lb) expresses a situation 

which can last an arbitrary length of time. This can be 

illustrated by the fact that the verb phrase 'be dizzy' can 

go with a 'fort-phrase while 'lose one's wallet' cannot: 
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(2) a. *He lost his wallet for three days. 

b. He was dizzy for two days. 

All this shows that situations described by various 

VPs or clauses do not always have the same temporal 

structure. Ambiguities in the temporal structure may 

introduce ambiguities in the temporal interpretation of a 

clause. So to achieve an adequate study of tense 

interpretation, we need a sound temporal classification of 

siT.uations. In this chapter, we propose a temporal 

classification and then compare our classification with 

some previous analyses. 

2.2. A Temporal Classification 

A desirable classification is one exhausting all 

possible temporal types, providing a better picture of the 

interrelation among various temporal types and offering a 

set of semantic and syntactic tests on which the 

classification is based. It is this kind of classification 

that we aim to accomplish in this section. 

Intuitively, there are threa basic types of 

t~mporal situations. One of them is the situation with 

duration and having inceptive and terminative ending 

points; Another is the situation which lacks duration and 

whose inceptive and terminative ending merge as onA; And 

the third type is of the situation with duration but 

without ending points. The temporal structures of these 
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three types of situations can be informally diagramed as 

(3) a. [---------] 

b. [] 

c. -----------

Typical sentences which describe these three types of 

situations are as follows: 

(4) a. He wrote the proposal. 

b. The terrorist shot the pilot. 

c. He had a farm. 

d. He worked hard like a devil. 

In (4), (4a) and (4b) describe situations whose temporal 

structures correspond to (3a) and (3b) respectively, and 

(4c) and (4d) denote situations whose time structures 

correspond to (3c). 

On the surface level, the type of situation whose 

temporal structure is (3c) seems to differ from that with a 

temporal structure (3a) only in lacking ending points. But 

adding ending points -to a situation of the former type does 

not make it entirely equal to one in the latter type in 

temporal behavior. For example, when we add a time 

adverbial 'fort-phrase to (4c), we impose an arbitrary 

ending points to the situation it describes. However, the 

resultant sentence (5) is still not like (4a) in eVAry 

respect as far as the temporal behavior of the situations 

they describe is concerned: 

(5) He had a farm for three years. 
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Though when embedded under a matrix clause 'he said', beth 

(4a) and (5) have sh~fted readings (the readings that the 

complement events are anterior to the matrix events), the 

sUb-event of the situation denoted by (5) is still the same 

as the whole situation as far as its temporal quality is 

concerned while the same cannot be said of (4a). This 

suggests that situations with the temporal structure (3c) 

still differ from those with the Btructure (3a) even when 

arbitrary ending poir.ts are added to them. 

In addition, we notice that all situations having 

the temporal structure (3C) do not have the same property. 

Some are dynamic and some are not. Take (4c) and (4d) for 

example. Though both sentences describe situations 

corresponding to (3c), only the second one readily 

undergoes the pseudo-cleft sentence transformation while 

the first does not. This indicates that situations having 

the temporal structure (3C) can be further classified. 

Four situation types can be identified in 

association with the temporal structure (3C). They are 

dynamic situations without ending points, dynamic 

situations with arbitrary ending points, nondynamic 

situations without ending points and those with arbitrary 

ending points. Plus the two types of situation 

corresponding to the time structures (3a) and (3b), there 

are altogether six types of situations on the basis of 

temporal and dynamic properties. Hence in this chapter we 
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propose a six-situation~type taxonomy and name them states, 

phases, activities, processes, aecomplishments, and 

achievements. 

Before we start to elaborate on what kind of 

situation can be characterized as a state, a phase ••• etc, 

a word about the use of these terms is necessary. The terms 

'states', 'activities' .•• refer to the situation types. For 

convenience, if a situation is marked as a state, a 

sent2nce or VP which denotes tbis situation is referred to 

as a sentence or VP of state. 

In brief terms, states are nondynamic situations 

with arbitrary ending points: Phases have the temporal 

structure (3C) and they are just like states except that 

they have no ending points. Activities are dynamic 

situations with arbitrary ending points. Processes are just 

like activities except that they have no ending points and 

their time s·tructure is like (3c). Accomplishments are 

situations whose temporal structure is (3a). And 

achievements are situations whose time structure is (3b). 

In explicit terms, states are situations which are 

non-dynamic, homogeneous and with arbitrary endings. By 

nondynamic, we mean that there is no movement or 

development involved. By movement, we mean motion. By 

development, we mean the process of developing further 

through either internal or external energy. For example, 

both the following sentences denote states: 
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(6) a. She was in New York for only two months. 

b. He had a farm until 1957. 

because both sentences denote situations which are not 

dynamic and the continuation or maintaining of the 

situation does not require any special energies. 

By homogeneous, we mean that the sub-event of a 

situation is the same as the whole situation as far as its 

temporal property is concerned. One of syntactic 

manifestations of being homogeneous is that, if a state 

holds at a time interval, it is also possible for it to 

hold at a super-interval or subinterval. Consider: 

(7) He was a jailbird throughout last year. 

In (7), if it is true that he was a prisoner for the whole 

year last year, it is also true that he was a prisoner say 

in June last year because 'June' denotes a subinterval of 

the interval denoted by 'last year'. Similarly, we cannot 

rule ou't any possibility that his stay in jail is more than 

one year. Suppose he was also in jail on the December 1, 

the year before las~ year. (7) is still true. 

The third char~cteristic of states is having an 

arbitrary ending point. Take the situations denoted by (6a) 

and (6b) for example. The presence of time adverbial in the 

sentences imposes arbitrary endings on these situations. 

Phases, like states, are situations which are non

dynamic and homogeneous. But unlike states, phases have no 

arbitrary ending points. The typical examples of phases are 
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the situations denoted by the following sentences: 

(8) a. Tucson is in the south of Arizona. 

b. Our school comprises six colleges. 

because both situations which are non-dynamic, homogeneous 

and lack any kind ending points, inherent or arbitrary. 

By the inherent ending point, we refer to the point 

which is inherent in the situation or is its natural 

terminative point. Bef(j.'::e this point, the situation cannot 

be said to be true yet, and once a situation develops to 

this point, then. the situation can be said to be true or 

hold, but beyond this point, there is no room for the 

situation to go further. Take a situation of assembling a 

TV set for example. There is an inherent ending point, 

which is to put the last piece of components in its place. 

without this last piece being put in its proper place, we 

cannot say that the assembling job is finished. Once this 

last piece is put in its place, the job is done. After this 

point, there are no more pieces that need to be assembled. 

But with homogeneous situations, there are no such ending 

points. Again take the situations described by (8a) and 

(8b) for instance. We cannot say there is an inherent point 

beyond which the situation of Tucson being in the south of 

Arizona no longer holds or the situation of our school 

comprising six colleges no longer obtains. 

Because phases lack both inherent ending points and 

arbitrary ending points, situations of this kind have no 
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clear temporal boundaries. As a result, if a sentence 

denotes a situation identified to be phase, we cannot tell 

when the situation begins to hold and when it finishes to 

obtain. Take the situations described by (8) for instance. 

All we know is that these situations hold at the speech 

time, probably held before the speech time and will hold 

after the speech time. Beyond this, we have no more to say. 

Activities are situations which are dynamic, 

homogeneous and with arbitrary ending points. Typical 

activities are the situations described by the following 

sentences: 

(9) a. He stood for half an hour. 

b. He pushed the cart. 

c. He did some reading. 

By dynamic, we mean the situation involves motion both in 

literal and the nonliteral sense. Intuitively, a dynamic 

situation is one which requires special energies to keep it 

holding or ongoing. Take the situations described in (9) 

for example. One cannot stand, push the cart or do some 

reading without exerting some efforts. Of course this does 

not mean that the efforts are solely related to the 

interval source of energy as shown in the situations 

described by the sentences in (9). The action or situation 

may be brought about through the external source of energy. 

Take (10) for example: 

(10) The rock rolled along the slope. 
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Clearly the rock itself does not cause itself to roll. 

As noted, being dynamic is not the sole 

characteristics of activities. Another characteristic of 

act:1.vities is being homog-eneolls. with a .l~omogeneous 

situation, each reasonable segment is equal to the whole as 

far as its temporal property is concerned. Take the 

situation denoted by (9a) for example. It may be true that 

during the first ten minutes of his standing he adopted a 

particular posture, say standing with his weight on his 

left leg, and in the last ten minutes he was tired of this 

position and shifted his weight onto his right leg. But we 

do not think of this change as a change in the quality of 

his standing. We still consider the whole situation 

including the first ten minutes and the last ten minutes as 

one homogeneous situation of standing. 

Accomplishments are situations which are dynamic 

and involve movement and development. In addition, they are 

nonhomogeneous. That is, they are situations which have 

inherent ending points. within such a situation, there is 

something like onset, nucleus or coda. Take a situation of 

writing a letter for example. This situation can be divided 

into onset which is the inherent inceptive point, nucleus 

which corresponds to the middle portion of the situation 

and coda which corresponds to the terminative ending point. 

The onset part may correspond to writing the beginning of 

the letter, such as putting down the writer's and the 
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addressee's addresses and greetings. The nucleus may 

correspond to writing the body of the letter and the coda 

may correspond to ending the letter by signing it or 

writing out the P.S. part. No part is the same as the 

other. The coda is the inherent ending point. Once the coda 

part is finished, it can be said that the letter-writing is 

finished. Typical accomplishments are: 

(11) a. He built a new house. 

b. She made a model-plane. 

c. He drew a circle. 

Achievements are situations which are 

nonhomogeneous. But unlike accomplishments which have 

distinctive inherent ending points (inceptive and 

terminative), achievements do not. Instead, their inceptive 

and terminative points merge into one. That is, 

its onset is its nucleus and its coda as well. Once such a 

situation has started, it is fully realized without any 

room for further development. A typical example of this 

type of situation is one described by (12): 

(12) He lost his wallet. 

The situation of losing one's wallet took place in a 

twinkling of an eye. Normally such a situation is not 

dividable. There is no such a thing as the beginning, the 

middle or the ending as far as the te~.Ipora1 structure of 

the whole situation is concerned. Its beginning is also its 

ending part. We cannot say one is starting to lose his 
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wallet, he is losing his wallet and he has finished losing 

his wallet in normal a situation. 

Processes are situations which have several 

characteristics, one of which is being homogeneous. When a 

situation marked as a process holds at a given time 

interval, it is also possible that the situation also holds 

at a super-interval or a subinterval. Another 

characteristic of processes is being dynamic. And a third 

characteristic of processes is lacking any ending points, 

arbitrary or inherent. Typical examples of processes are 

the situations denoted by the sentences below: 

(13) a. He gets up at five. 

b. She is singing the blues. 

c. He worked hard. 

Processes are very much like activities because both are 

homogeneous and dynamic. But they differ from each other in 

one significant respect. Activities are homogeneous 

situations with arbitrary ending points and of single 

occurrence, while processes are situations without any 

ending points. So typical processes are situations which 

have habitual readings or are described in the progressive 

form. For example, the situations described by the 

sentences in (13) are identified to be processes but not 

activities, because (13a) and (13c) describe situations 

which have habitual interpretations; and (13b) denotes a 

situation which is stripped of its both inceptive and 
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terminative ending points and therefore is without any 

ending points. But the situatio~ described by (14) below is 

an activity not a process when the situation is of single 

occurrence: 

(14) He pushed a cart. 

2.3. Representations of Temporal Types 

We have proposed a six~situation-type analysis. 

These six types seem to have some internal structures. For 

example, activities, processes, and accomplishments have 

something in common: They are all dynamic. states, 

activities, phases and processes have something in common: 

They are all homogeneous. A good classification should 

accomplish at least two things: to exhaust all possible 

situation types and to illustrate the internal structure 

among the various types. We have identified all possible 

temporal types. We need to make our analysis to be able to 

accomplish the second task. 

To provide a clear picture of the interrelationship 

among these types, we deviate from the common practice to 

treat all temporal types as monadic. We strongly believe 

that analyzing all temporal types as monadic virtually 

advocates the nonreducibility of these types to anything 

else and denies the existence of an internal structure 

among those types. We, instead, reduce a situation into a 

bundle of temporal features. Each situation is represented 
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by, or stands for, a cluster of temporal features. 

Difference in the temporal type is a difference in the 

combination of these temporal features. If one situation 

shares a feature with another situation, that means that 

the two situations have something in common and belong to 

one temporal natural class. The features various situations 

share or do not share are the direct representations of the 

simi.larities and the differences among these temporal 

types. 

We propose three features each with a plus and a 

minus value: [+/-homogeneous], [+/-staticj and [+/-

development]. The six situation types we have identified in 

English can be neatly represented with the following table: 

state 
+homog. 
-static 
-develop. 

phase 
+homog. 
+static 
-develop. 

Table 2 

activity. 
+homog. 
-static 
+develop. 

accomplish. achieve. 
-homog. -homog. 

process. 
+homog. 
+static 
+develop. 

-static -static 
+develop.-develop 

The thr~a temporal features represen~ three natural 

classes into which the six situation types fall. But the 

three natural cla~ses do not partition these six types. 

Instead they overlap one another. This is not the weakness 

of our scheme. Rather the overlapping among them is a 

direct representation of the interrelation among the six 

types. So Table 2 shows clearly how and in what respect one 

temporal type is different from, or similar to another type 

However, the six situation types in Table 2 do not 
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exhaust all possible combinations of three temporal 

features. The three temporal features each with a plus and 

a minus value have eight possible combinations. This means 

they represent eight temporal situation types. These 

combinations are as follows: 

Homog. 
static. 
develop. 

1 

+ 
+ 
+ 

2 

+ 
+ 

TabJ.e 3 

3 

+ 

4 

+ 

+ 

5 

+ 
+ 

6 7 

+ 
+ 

In our taxonomy, we have identified six temporal types in 

8 

English. These six types correspond to the combinations 1, 

2, 4, 6, and 8. This leaves two gaps in Table 3 unaccounted 

for. They are the combinations 5 and 7. 

It seems that these two combinations, 5 and 7, are 

not possible combinations in any language, for the feature 

[+static] means that a situation is not only a homogeneous 

one but also characterized as an open interval one. This 

feature entails the feature [+homogeneous]. Hence if a 

situation has the feature [+static], it cannot have the 

feature [-homogeneous]. This account for the unavailability 

of the temporal types corresponding to the combinations 5 

and 7. Now with every feature combination accounted for, 

our feature system is complete. 

We should keep in mind that these temporal semantic 

features are not abstract notions. They have concrete 

syntactic manifestations. 
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The feature [+homogeneous] is defined to refer to 

the property that a situation has no inherent ending 

points. This homogeneous property can be illustrated with 

the following: Suppose a situation starts to hold at t and 

continues to hold until a t' such that t' is later than t 

and at t' the situation is interrupted and cut short. The 

arbitrary terminating point at t' does not make the 

interrupted situation feel incomplete. This is because a 

homogeneous situation lacks inherent ending points, it can 

stop short at any time or extend for a considerable period 

of time. In addition, once a homogeneous situation has 

reached its inceptive ending point, it starts to hold true 

as long as long the situation lasts. This contrasts the 

nonhomogeneous situation, which is true only when its 

terminative ending point is reached. But once this point is 

reached it cannot develop any further. Because the 

homogeneous situation can keep holding for an arbitrary 

period of time, a sentence expressing a homogeneous 

situation can go with a for-phrase. 

As for the feature [-homogeneous], it is negatively 

defined. That is, if a situation fails to manifest being 

homogeneous, it has the feature [-homogeneous]. Because 

nonhomogeneous situations cannot keep remaining true over a 

period of time, a sentence denoting such a situation cannot 

take a for-phrase. So a temporal for-phrase is the direct 

syntactic manifestation of the homogeneous temporal 
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W'J,Jd"II.,', ... /" I ... ,· 

feature. In other words, if a sentence can occur with a 

for-phrase, the situation the sentence expresses is a 

homogeneous situation. Consider the following sentences: 

(15) a. He was mad. 

b. She stood motionless. 

c. He was building a garage. 

d. He built a garage. 

e. She died. 

If we add the temporal phrase 'for three weeks', we get: 

(16) a. He was mad for three weeks. 

b. She stood motionless for three weeks. 

c. He was building a garage for three weeks. 

d. *He built a garage for three weeks. 

e. *She died for three weeks. 

(16d) and (16e) sound odd. ~his suggests that the first 

three sentences in (15) denote homogeneous situations while 

the last two describe nonhomogeneous situations. 

One may notice that e15c) and (15d) are identical 

in every respect except in the! tense and aspect. The 

sentence in the progressive form describes a homogeneous 

situation while the one in the nonprogressive form denotes 

a nonhomogeneous situation. Why does the difference in the 

verb form play such an important role in the determination 

of the temporal feature of a sentence? The answer is 

straight-forward. A nonprogressive sentence like (15d) 

describes a situation with its both ending points. Once 
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this situation starts to hold, it has come to an end. But 

its progressive counterpart like (15c) denotes a situation 

without ending points. As there is no dramatic change 

involved in the event's temporal quality during the middle 

of the course of its development (by no dramatic change, we 

mean there is no change so far as the truth condition or 

the aspectual interpretation of the event is concerned), a 

homogenous property is manifested. This property is 

compatible with the semantics of the 'for-pllrase'. 

We notice that all the sentences in (15) are well

formed, but once we add a temporal 'in-phrase', some of the 

resultant sentences as shown in (17) are ill-formed: 

(17) a. *He was mad in a week. 

b. *She stood motionless in a week. 

c. He was building a garage in a week. 

d. He built a garage in a week. 

e. She died in a week. 

We can see that there is some parallel between the 

sentences in (16) and those in (17) except (16c) and (17c): 

If the sentence rejects a 'for-phrase', it readily takes an 

'in-phrase' and if a sentence rejects an 'in'-phrase, it 

takes a 'fori-phrase. This seems to suggest that the 'in

phrase', like the 'for-phrase', is also related to the 

temporal feature [+/-homogeneous]. But we cannot go as far 

as to claim the 'in-phrase' as a reliable syntactic test 

with which we can determine whether a situation a sentence 
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describes is homogeneous or not, hecause very often a 

sentence taking an 'in-phrase' does not necessarily denote 

a homogeneous situation. (17c) ia such an example. 

Why does the 'in-phrase' sometimes work well in 

distinguishing homogeneous situations from nonhomogeneous 

ones but sometimes fail to be a good indicator of the 

temporal feature [-homogeneous]? The answer is not very 

hard to find: 

A temporal 'in-phr~se', we know, denotes a (period 

of) time posterior to another time, the anchoring time. The 

anchoring time is a time which the 'in-phrase' is oriented 

to or depends on for its temporal interpretation. For 

example, in (18), 

(18) The news will filter down to everyone in three 

days. 

the anchoring time is the speech time, because 'in three 

days' is oriented to the speech time for its 

interpretation. That is, 'in three days' denotes n time 

interval whose fiual ending point is three days posterior 

to the speech time. When a sentence contains an 'in-phrase, 

its interpretation is that the event described by the 

sentence will or would be true at a time specified by the 

'in-phrase'. And the implication is that the event in 

question is not true at or before the anchoring time • In 

other words, what an 'in-phrase does in a sentence is to 

measure or specify the time interval from a certain fixed 
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temporal point to the time of the realization of a given 

situation. 

A nonhomogeneous situation is considered to be 

fully realized only when its terminal point has been 

reached. When the 'in-phrase' is used with this type of 

situation, it measures the time interval frollt a given point 

to the terminal point of the event time. This means that 

the situation in question is tru~ at the end, but not at or 

before the beginning of the time interval denoted by the 

'in-phrase'. This is compatible with the implication 

associated with the in-phrase. So a sentence denoting a 

nonhomogeneous situation goes freely with an lint-phrase. 

with a homogeneous situation, its parts are 

identical to its whole as far as its temporal properties 

are concerned. Once such a situation has started, it 

becomes true. That is, a honlogeneous situation is 

considered to be fully realized as soon as its initial 

point has been reached. So, with this kind of situation, 

the 'in-phrase' is to measure or specify the time interval 

from a given point to a time immediately after the initial 

point of the situation. 

However, if an 'in-phrase' occurs in a sentence 

denoting a homogeneous situation which has already started 

by the anchoring time like that in (19), it occurs with a 

situation already true at the anchoring time. This leads to 

a semantic clash with the implication of the in-phrase and 
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renders the sentence temporally ill-formed. The following 

two sentences are examples: 

(19) a. *He is mad in an hour. 

b. *He works in two hours. 

(19a) and (19b) are in the simple present tense, which 

implies the situations described by the two sentences hold 

at the speech time. But the implication of the tin-phrase' 

is that these situations do not hold at the speech time. A 

contradiction results. (19a) and (19b) are therefore ill

formed. It is under this kind of circumstance that the 'in

phrase' test works and serves as a good indicator of the 

temporal feature [-homogeneovs]. 

But if a situation does not hold at the anchoring 

time, no matter whether the situation is homogeneous or 

not, the sentence describing the situation readily takes 

the 'in-phrase': 

(20) a. He will be mad in an hour. 

b. He will work in two hours. 

In (20a) and (20b) the situations denoted by infinitives 

'be mad' and 'work' have not been realized yet at the 

speech time. And the anchoring time for the time adverbial 

is the speech time. This means that the situations 

described are not true yet at the anchoring time. This is 

compatible with the semantics of the 'in-phrase'. Though 

(20a) and (20b) are of homogeneous situations, the presence 
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of the 'in-phrase' is permitted. Here the 'in-phrase' test 

fails. 

We notice that a sentence in the progressive form 

can take both the 'for-phrase' and the 'in-phrase' as shown 

by (16c) and (17c). By the 'for-phrase test, (16c) is 

classified to be a sentence denoting a homogeneous 

situation. But by the 'in-phrase', it is judged to be the 

nonhomogeneous type. Here are some more examples: 

(21) Cl. He wC\s building a house in a week. 

b. He was building a house for a week. 

c. She l;'laS running in an hour. 

d. She was running for an hour. 

Why do progressive sentences behave this way? Does 

this mean that progressive sentences denote situations both 

homogeneous and nonhomogeneous? The answer is no. A 

progressive sentence always denotes a homogeneous 

situation. As has been pointed out, the 'in-phrase' can 

occur with any sentence as long as the sentence describes a 

situation which has not started to hold at the anchoring 

time of the 'in-phrase'. And the progressive form is often 

used to denote a situation which has not yet been fully 

realized at a given time point. When a progressive sentence 

is used in ~his sense and OCCULS with an 'in-phrase', the 

sentence denotes a situation which has not yet started to 

hold at the anchoring time of the in-phrase. This reading 

is compatible with the semantics of the temporal 'in-
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phrase' and hence the sentence is temporally well-formed. 

Of course the well-formedness of this kind of sentence is 

contingent upon one condition. That is, a progressive 

sentence must denote a situation which has not yet been 

fully realized at the anchoring time of the 'in-phrase'. If 

this condition is not met, the sentence is starred. For 

example, for (21a) and (21c) to be well-formed, they must 

be interpreted so that the situations described by them did 

not hold yet at the anchoring times of the time adverbs 'in 

a week' and 'in an hour'. If (21a) and (21c) have the 

interpretations that at the anchoring times, he was already 

engaged in the activity of building a house and she was 

already running, then semantic clashes result and the two 

sentences are starred. In fact this phenomenon is parallel 

to that relatad to the sentences in (20) and (19) discussed 

above. 

We have mentioned somewhere above that one of the 

syntactic manifestations of the feature [+homogeneous] is 

that if a situation marked for this feature holds at a 

given time interval, it is possible for this situation to 

hold at a super-interval or subinterval. In turn we can 

utilize this fact as a test to find out whether a situation 

is homogeneous or not. But in doing so, we should not take 

this test at its face value and stretch it as far as to 

claim that if a homogeneous situation holds at a time 

interval, it also holds through0ut the whole interval, as 
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has been done in the literature. For this test may be valid 

in some cases, but not valig in every case. Generally 

speaking, this test works when the situation in question is 

about possession or some permanent or inherent quality 

which are not likely to change as in (22): 

(22) a. He had that farm for two years. 

b. He was blind for the rest of his life. 

However, when a sentence describes an easy-to-change 

situation, this test is not valid. For example, suppose 

someone lost his son in an accident and he felt very sad 

for a year. During the year, he might momentarily forget 

the situation and be not as sad as he normally was. In such 

a situation we can say that he was sad for a year, but it 

is not true that he was sad at every moment in that year. 

Such a situation allows momentary gaps. Whether a state 

allows a gap reading or not is purely a matter of 

pragmatic. For example, of the two sentences below: 

(23) a. She was in bed with a bad cold for three days. 

b. She was on the operation table for five hours 

during the by-pass surgery. 

the first Qne is likely to have a gap reading while the 

second one is not. The difference in a possible gap reading 

between the two sentences has to do with our knowledge of 

the world. We know that three days is a long time and it is 

likely that she might manage to get out of bed to g() to the 

bathroom during this time interval, but, our common sense 
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tells us that when one is lying on the operation table, 

undergoing heart surgery, it is not likely that she can get 

off the table during the operation. So we are not as 

readily to associate a gapping reading with (23b) as with 

(23a). similarly, in (24) below: 

(24) He was in her class for one semester. 

'to be in her class for one semester' describes a 

homogeneous situation according to our intuition, but our 

knowledge of how classes are scheduled tells us the 

sentence does not mean that she was in the room where the 

class was conducted all the time throughout the whole 

semester, rather that he was in her class all the semester 

when the class was in session. So we permit a gapping 

reading for this sentence. By the same token, 

(25) He has celebrated his wedding anniversary for ten 

years. 

(25) does not mean at each moment throughout the ten years 

he is celebrating. So when this test fails, it does not 

necessarily mean that the situation is [-homogeneous]. 

The feature [+/-static] is defined as the 

characteristics of lacking any kind of ending points, 

inherent or arbitrary. So this feature is identified with 

an open-intervaled situation. By an open-intervaled 

situation, we mean a situation whose terminative ending 

point is not brought to our attention in the discourse. 

Typical open-intervaled ones are situations described in 
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the simple present tense. These situations, though 

overlapping the speech time , do not have the speech time as 

their terminative ending points. The time intervals they 

stand for are still open at the speech time. Of course, 

open intervaled situations are not only restricted to those 

described in the simple present tense. situations described 

in the progressive forms are also open-intervaled because 

these forms strip situations of both their initial and 

final ending points. situations with iterative or habitual 

readings also belong to this type for the reason that the 

habitual interpretations render situations into ones 

without ending points. For example, all following sentences 

denote situations characterized with the feature [+static]: 

(26) a. He procrastinates a lot. 

b. He is dealing drugs. 

c. She worked hard. 

The feature [+static] may strike one as more or 

less equivalent to the feature [+homogeneous], for all the 

sentences in (26) can also qualify to be the [+homogeneous] 

type. But there is a difference between these two features. 

The feature [+static] stands for the temporal property 

which is not only without inherent ending points but also 

without arbitrary ending points. The lack of any enuing 

point makes a ~ituation able to have its truth value held 

or distributed over the time interval associated with the 

embedding situation. Hence, the simultaneous reading of a 
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situation with its embedding situation is one of the 

syntactic manifestations of the [+static] feature (a 

simultaneous reading is defined as the reading r.hat the 

event time of the complement clause overlaps the event tim~ 

of the matrix clause). Take the sentences in (27) for 

instance. Although all of them describe homogeneous 

situations, only the first two are readily interpreted to 

denote static situations, because only these two are 

related to situations which are characterized by the 

temporal openness nature and permit simultaneous readings 

when embedded: 

(27) a. He was running. 

b. She resembles her mother. 

c. He pushed the cart. 

d. He stood for three minutes. 

As for (27c), it is normally interpreted to denote a 

situation of single occurrence. The lack of a habitual or 

iterative reading renders the situation into a closed

interval one and disqualifies it as [+static]. Similarly, 

the presence of the time adverbial 'for three minutes' in 

(27d) imposes an arbitrary ending point onto the 

homogeneous situation and make it impossible to have a 

simultaneous reading when embedded under a past matrix 

clause. Therefore it falls into the category of [-static], 

the close-interval situation. 
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'Development' means 'moving forward' from one point 

toward another. 'Moving' suggests motion and motion is 

associat~~d with the dynamic feature. ; Moving from one point 

toward another' suggests duration. So the temporal feature 

[+development] is characterized with both durative and 

dynamic natures. Failure to have either of these two 

natures will disqualify a situation to be [+development]. 

Instead the situation will be marked as 

[-development] . 

One way to find out whether the situation is 

dynamic or not is by applying the 'pseudo-cleft sentence 

transformation' test. The empirical semantic ground for 

this test is that the pseudo-cleft structure is an emphatic 

structure, emphasizing the event performed or accomplished 

by the agent subject and through his or her effect. A non

dynamic situation is normally brought about not through the 

subjects' effects. So a sentence describing a nondynamic 

situation usually cannot occur in this structure. For 

instance, of all the sentences in (28): 

(28) a. He hung a flag on the wall. 

b. She scattered fertilizer over the field. 

c. They are tall. 

the first two denote dynamic situations because only these 

two can undergo the pseudo-cleft sentence transformation: 

(29) a. What he did was hang a flag on the wall. 
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b. What she did is scatter fertilizer over the 

field. 

c. *What they do is to be tall. 

However, this test is not always valid to determine the 

dynamic nature of a situation. To pass this test, a 

sentence must meet two conditions: It must denote a dynamic 

situation and its subject must be the agent of the 

emphasized event. If the second condition is not met, even 

if the sentence denotes a [+development] situation, it 

won't undergo the pseudo-cleft structure transformation: 

(30) a. He was slapped. 

b. *What he did was be slapped. 

c. This book sells well. 

d. *What this ,book does is sell well. 

Because what the pseudo-cleft sentence transformation test 

tests is more than just the dynamic nature of a situation, 

it also tests the agenthood of the sentence subject. If a 

sentence fails to pass this test it does not necessarily 

mean that the sentence denotes a [-development] situation. 

We notice that most sentences describing a 

[+development] situations can occur as the complement of 

'force' or 'persuade' while those denoting a [-development] 

situation normally cannot. Take the sentences in (2S) for 

instance. By the previous test, we know that (2Sa) and 

(2Sb) denote [+development] situations while (2Sc) 

describes a [-development] one. The first two sentences can 
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occur as the complement of 'force' or 'persuade' but not 

the third one: 

(31) a. They persuaded him to hang a flag on the wall. 

b. He forces her to scatter fertilizer over the 

field. 

c. ?She forces them to be tall. 

Now the question is: can we use this syntactic 

manifestation as a test to identify the temporal feature 

[+/-development]? 

Intuitively, we feel that events are usually 

brought about through humans' effects while situations 

lack of dynamic properties such as 'they are tall' are 

normally beyond human control. We can force someone to do 

what he can do, but we cannot force someone to do what is 

beyond his control. So what the complement of 'force' or 

'persuade' really test is the dynamic property of a 

situation. 

Though this test is related to one of the two 

components of the feature [+developmcnt], failure to pass 

this test does not necessarily disqualify it as denoting a 

[+development] situation. For there are some constraints on 

the applicatio~ of this test. 

First, the realization of a certain event is not 

always brought about by human beings. If the subject of a 

VP is inanimate, it can not be forced or persuaded. In 

other words, the subject of the ~omplement must be capable 
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of beIng persuaded or being forced to perform the task. If 

not, no matter whether the sentence denotes a 

[+development] situation or not, it is starred: 

(32) a. The rock rolled down the hill. 

b. *She persuaded ~he rock to roll down the hill. 

Second, carrying out the task described by the verb 

phrase in question must be within the power of its subject. 

If the performance of that task is beyond the control of 

the subject, even if the sentence denotes a dynamic 

situation, it can not pass this test: 

(33) a. *We persuaded him to stop the beating of his 

heart. 

b. *We forced him to stop his blood circulation. 

Third, we can persuade or force someone to do what 

he has not done yet but it does not make sense to persuade 

or force him to do what he is already doing. So the 

complement tests fail to work in case of the progressive 

infinitives. 

(34) a. *They persuaded him to be running. 

b. *I forced my brother to be painting a picture. 

Of course, if we adjoin a 'when clause' like 'when 

the camera man arrived' to (34a), then the sentence will 

make sense. In this case, the infinitive has a relative 

temporal interpretation. The progresive form does not mean 

that the act of running is already in progress at the time 

of 'persuading'. Instead, it has a simultaneous reading 
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with the adjoined clause and an anterior reading with 

respect to the matrix clause. 

This shows that though we can use the complement of 

'force' or 'persuade' test to see whether a sentence 

denotes a [+development) situation or not, we must use it 

with great caution because this test works only in certain 

circumstances. It fails to test the whole temporal feature 

[+development), and, like the pseudo-cleft sentence 

transformation test, it tests more than just the temporal 

property we need to know. 

The temporal feature [+development) has another 

syntactic manifestion: the 'for. how long did he spend 

VP+ing' question. Generally speaking, if a sentence can 

occur in this pattern, it denotes a [+development) 

situation. The semantic ground of this manifestation is 

that this pattern measures the time span throughout which 

one is engaged in the described act.ivity and so it tests 

the durative property of a situation; This pattern also 

tests the dynamic component of the temporal feature 

[+development) because if one spends some time doing 

something" to do what he is doing involves his efforts. By 

this test, all the sentences below: 

(35) a. He was peeping into my drawer. 

b. He peered through the keyhole. 

c. She stared at me. 
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denote [+development] situations because it makes sense to 

ask: 

(36) a. How long was he peeping into my drawer? 

b. How long did he peer throu~h the keyhole? 

c. How long did she stare at me? 

But we should keep in mind that if a sentence fails to 

occur in this pattern, it does not necessarily mean that it 

denotes a [-development] situation, because this pattern 

tests more than just the temporal properties represented by 

the feature [+development]. For a sentence to be able to 

occur in this pattern, the sentence must have an animate 

subject; otherwise even if the sentence denotes a 

[+homogeneous] situation, it. won't be able to occur in this 

pattern: 

(37) a. The moon moves around the earth. 

b. ?How long does the moon spend moving around the 

earth? 

In addition, the verb 'spend' poses selectional 

restrictions on its complement. Normally one spends time 

doing what he intends to do and he is the initiator of the 

intended event. If the event is realized not as a result of 

the subject's effect, but as a result of accident, the 

corresponding sentence cannot occur in this pattern even if 

it describes a [+development] situation: 

(38) a. He burned his fingers. 

b. ?How long did he spend burning his fingers? 

84 



c. He rolled down the hill (after he lost his 

footing). 

d. ?How long did he spend rolling down the hill? 

Moreover, this pattern measures the time throughout which 

the designated situation is going on. If a sentence denotes 

a situation which is scattered over a long period of time 

with large temporal gaps, application of this pattern to it 

will yield a questionable sentence: 

(39) a. He got up early last year. 

b. ?How long did he spend getting up early? 

A reliable syntactic manifestation of the temporal 

feature [+development] is the progressive form. We know 

that progressive involves unceasing movement toward a 

completion. Movement is dynamic in nature while moving 

toward a completion suggests the existence of a passage. 

Passage suggests duration. So the progressive manifests 

durative and dynamic properties. These properties match the 

properties of the temporal feature [+development]. This 

means that whenever a sentence is in the progressive form, 

it denotes a situation marked as [+development]. In most 

cases, if a sentence describes a situation of 

[+development] type, it can occur freely in the progressive 

form. For example, (40a) and (40C) belong to the 

[+development] type and they can occur freely in the 

progressive form: 

(40) a. The enemy destroyed the whole city. 
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b. They enemy was destroying the whole city. 

c. She stood motionless for one hour. 

c. She was standing motionless for an hour. 

2.4. A Comparison with Some Previous Analyses 

In the scheme we have developed, each temporal type 

is represented by a set of three temporal features. In this 

section, we are going to compare our approach with some 

previous treatment of temporal classification and see in 

what ways our analysis is superior to theirs. 

2.4.1. Vendler's Classification 

Various studies have investigated the temporal 

properties of the English verb. The most influential one in 

the literature is the study by Vendler. Vendler (1968) 

classifies the verbs (in fact, verb phrases) into four 

subclasses, name~y; states, activities, accomplishments and 

achievements. Typical examples are: 

(41) a. states: be tall, resemble, have ••• 

b. activities: push the cart, run, walk •. 

c. accomplishments: build a house, run a mile ••• 

d. achievements: die, lose one's wallet ••• 

Vendler's classification is based on the verbs' temporal 

structures. To tell one subclass from the others, he and 

those who follow him have established a set of syntactic 

criteria or tests. Some of the most commonly used tests are 

listed in Table 4: 
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Table 4 

criterion state activit.y accomplish. achieve. 
-----------------------------------------------------------
a. progressive bad yes yes bad 
b. complement of bad yes yes ? 

'force' 
c. pseudo-cleft bad yes yes ? 
d. 'for an hour' yes yes bad bad 
e. 'in an hour' bad bad yes yes 
f. 0 for an hour yes yes d.n.a. d.n.a. 

entails 0 at all 
time in the hour 

d.n.a.= the test does not apply to this type of VP. 

To show the interrelation among these types, 

Vendler tries to group the states and achievements as one 

natural class and the other two as another. His grouping is 

shown as follows: 

(42) I accomplishments 
VPs that can occur 
t:n the progressive activities 

VPs 

{ statives 
P that cannot 

achievements 

Vendler's classification is inadequate. His four 

temporal types do not exhaust all verb types. Take the 

following sentence for instance: 

(43) He worked hard. 

In Vendler' s classification, 'l'lork hard' in this sentence 

belongs to the category of activities. But it behaves 

differently from some activities. For example, 'push a 

cart' is a typical activity in Vendler's classification. 

When this VP is embedded under a past tense matrix clause 
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as shown in (44), a shifted reading prevails (a shifted 

reading is defined to be one in which the complement event 

time is not contemporaneous with the event time of the 

matrix clause): 

(44) He said that she pushed a cart. 

If 'work hard' is aE activity like 'push a cart', it 

should also have a predominate shifted reading when 

embedded under a past matrix clause as in (45): 

(45) He said that she worked hard. 

But this is not the case. In (45) 'work hard' has two 

readings: a shifted reading and a simultaneous reading. We 

notice that 'work hard' in (45) is very similar to the VP 

'be young' in (46) as far as its temporal readings are 

concerned: 

(46) He said that she was young. 

'Be yo~ng' is a state. In (46) this VP also has two 

readings. But 'work hard' differs from 'be young' in other 

respects. For instance, states are not dynamic and 

therefore cannot undergo the pseudo-cleft sentence 

transformation. But 'work hard' can: 

(47) What he did was work hard. 

If 'work hard' is not like a state or an activity, is it an 

accompli~hment or an achievement? According to Table 4, 

neither accomplishments nor achievements allow 'for'

phrases. But 'work hard' can readily go with a 'fort-phrase 

as in (48): 
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(48) He worked hard for three years. 

This shows t.hat 'work hard' cannot be an accomplishment or 

an achievement. Since 'work hard' is neither a state, nor 

an activity, nor an accomplishment, nor an achievement, it 

must be a temporal type which is outside Vendler's 

classification. 

similarly, sentences in the progressive form also 

pose a problem for his classification. They are not states 

for the very fact that they are in the progressive form. 

They are not activities because they allow simultaneous 

readings while some activities do not. In addition, they 

occur with lint-phrases while activities do not. They are 

not accomplishments or achievements because they can go 

with for-phrases while the latter cannot. 

Besides progressive forms, sentences with habitual 

or generic readings like (49) also pose a problem for 

Vendler's classification: 

(49) He gets up at five every day. 

Sentences of this type are not states because states do not 

allow pseudo-cleft transformation while they do. They are 

not activities because activities without habitual readings 

cannot occur in the simple present tense while they can. 

They are not accomplishments which do not permit 'for

phrases' while they can. 

All this shows that Vendler's four types do not 

exhaust all VP types. Beyond these four types there must 
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exist some other types which we have identified but Vendler 

has failed to do so. 

Vendler's organization of the four verb types also 

leaves much to be desired. It is true that this grouping 

brings out some similarity in the temporal behavior between 

the state and the achievement on the one hand and the 

activity and the accomplishment on the other. Eut the 

similarity is insignificant. For if statives and 

achievements form one natural class while the other two 

types form another, the two types in each subgro~p should 

share more common temporal properties than does ~ny other 

combination if the grouping is done in a different ways. 

But this is not the case. The only common syntactic 

property they share is the inability or the ability to 

occur in the progressive. They differ in all other 

respects. 

2.4.2. Bach's Classification 

Bach (1986), using Carlson's anal~sis (1981), 

proposes a more detailed temporal classification of VPs. 

His scheme consists of six categories: dynamic states, 

static states, processes, protracted events, happenings and 

cUlminations. Typical examples of each are: 

(50) a. sit, stand, lie+LOG 

b. be drunk, be in San Francisco, love x 

c. walk, push a cart, be mean(agentive) 

d. run a mile, make a model-plane 
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e. recognize 

f. die, reach the summit 

These six categories are organized as follows: 

(51) eventualities 
/ \ 

states nonstates 
/ \ / \ 

dynamic static processes events 
/ 

protracted 
\ 
momentaneous 
/ \ 

happenings cUlminations 

Bach's six categories do not differ dramatically 

from Vendler's. What he does ,is split Vendler's activities 

and achievements each into two categories. The former 

branches into dynamic states and processes, while the 

latter splits into happening and cUlmination. But he does 

not provide syntactic and semantic criteria to justify his 

classification. For example, he classifies 'recognize' as a 

happening while 'die' as a cUlmination. But I tend to think 

there is not much difference between them. Both verbs can 

have a cUlmination interpretation. 'Recognize' relates to a 

situation in which mental activities such as mapping the 

appearance of the person one sees to one of the pictures 

that has been previously stored in his mind cUlminate in 

the realization of the momentary event 'recognize'. The 

verb 'die' describes a situation in which one's body 

completely fails to function and results in death. So to 

classify ~he two verbs into different categories is not 

well justified. The same can be said of his dynamic states 
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and the processes. According to Bach, in (52) 'stand' 

describes a dynamic state while the situation described 

by'walk' is a process: 

(52) a. He stood on guard at the u.s. Embassy that day. 

b. He walked eastward for three hours. 

But the difference between the two situations described in 

(52) as far as their temporal structures are concerned is 

really hard to discriminate. Both events are homogeneous 

and both require the physical energy of the subjects for 

their realization. Why should they be classified into 

different categories? 

Furthermore, Bach's classification, like that of 

Vendler's, cannot handle difference between 'work hard' and 

'push a cart' with respect to their temporal 

interpretations. In addition, Bach's representation of the 

internal structure among the different verb types fails to 

clearly bring out the interrelationship among the different 

verb.types. In other words, we cannot see from his diagram 

in what way one type differs from another. 

2.4.3. Moens and Steedman's ontology 

Moens and Steedman (1987) challenge the tradition 

of classifying situations on purely temporal primitives and 

propose an ontology based on such notions as causation and 

consequence. In their classification, situations comprise 

events and states. Events are then divided into atcmic and 

extended events. Each of the two types is further 
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classified into plus-consequence and minus-consequence 

events. The following table is the whole picture of their 

ontology: 

+conseq. 
-conseg. 

Events 
atomic 
He left early. 
He hiccupped. 

Table 5 

states 
Extended 

He built a castle He knows French 
He worked in the garden 

Their 'consequence' refers to a change of state. For 

example, in 

(53) He arrived. 

the event described is accompanied by a transition from a 

state of the subject's not being at a given place to a 

state of his being at that place. On the contrary, they 

point out, the event in (54): 

(54) Sandra hiccupped. 

does not involve a change of state and so it is a 

-consequence event. 

Though in their ontology Moens and Steedman use 

completely new terminology, their classification is not 

entirely different from Vendler's. States in both otologies 

refer to the same type of situations. Atomic events are 

equal to Vendler'sachievements, while extended events 

cover Vendler's activities and accomplishments. 

Moens and Steedman's ontology seems very attractive 

in the sense that they look at situations from a new 

perspective. But they fail to establish a set of syntactic 

and semantic tests on which the classification is based. 
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Furthermore, the term 'consequence' in their ontology is 

not well-defined. What does 'a change of state' really 

mean? Does the event in (55): 

(55) She nodded. 

involve a change of state? If we interpret the subject's 

head moving from an up position tn a down position and then 

back to the up position as a change of a state, then (55) 

should be a +consequence event. If (55) is interpreted as 

an +consequence event, then (54) should be interpreted in 

the same way, because, according to Webster's New 

Collegiate Dictionary, 'hiccup' refers to the 'event of a 

spasmodic inhalation with the closure of the glottis 

accompanied a peculi&r sound' and this event involves a 

change of state of the glottis •. ~ut to do this will 

contradict Moens and Steedman's classification. 

If we interpret (55) and (54) as -consequence 

event, we must put a condition on the interpretation of 'a 

change of state'. What this condition should be is hard to 

determine. 

In their ontology, Moens and Steedman analyze 'he 

left ' as a +consequence event. What is the temporal 

characteristic of this event? We can see that, associated 

with this event, there is at least an individual I, a time 

t, and a location L. For the sentence 'he left' to be true 

, it must be the case that before t, I is at L, but at t I 

is not at L. In short, the event in question involves a 
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change of location of the subject. 

Suppose we interpret a change of state as referring 

to a change in the physical location of the subject or 

object. Then the sentences in (56) will be classified as 

+consequence events: 

(56) a. He walked forward. 

b. He walked to the sta~ion. 

But immediately we notice that this classification is 

problematic: the two sentences have different syntactic 

behavior and semantic properties. syntactically, the first 

sentence can take a for-an hour phrase, whereas the second 

cannot. Semantically, the event described by the first 

lacks inherent ending points, while that of the second does 

not. So our interpretation above cannot be right. 

Suppose we interpret a change of state as referring 

to an event which results in bringing into being a new 

state which does not exist before the event takes place. 

Then the sentences in (57) qualify as +consequence events: 

(57) a. He built houses. 

b. He built a house. 

c. He sold cars. 

d. He sold a car. 

because the events bring about new states of affairs: In 

(57a,b) new houses come into existence, and in (57c,d), 

cars change owners. But this criterion not only mixes 

homogeneous events with nonhomogeneous ones, but also 
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forces us to analyze some event like the one described in 

(58) as a +consequence one because his working in the 

garden must have brought about some changes in the garden 

such as the soil is turned or some plants are pruned. 

(58) He worked in the garden. 

But (58) is treated as a -consequence sentence by Moens and 

Steedman. So the above interpretation is not what the two 

authors intend. 

Moens and Steedman informally associate the notion 

of a change of state with the notion of 'culmination'. What 

does this mean? 

ending points? 

Does this mean an event with inherent 

But their analysis of the sentence 'he 

hiccupped' as a non-culmination event suggests this is not 

the meaning of 'culmination' because a single occurrence of 

a hiccup has ending points. 

All this leads to the conclusion that a change of 

state is intuitively characterized only in Moens and 

Steedman's analysis. But in classifying temporal 

structures, we need something more tangible than that to go 

by. That is, the ontology must be based on concrete 

temporal syntactic and semantic tests or justified by 

syntactic and semantic properties or criteria. Moens and 

Steedman's analysis fails in that respect. In sum, their 

ontology is not well grounded. 
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2.4.4. A'comparison with the Previous Analyses 

The examination of the previous scholarship on the 

verb classification reveals that none of the proposed 

analyses is very satisfactory: Vendler's four temporal 

types cannot exhaust all temporal types and his scheme for 

the internal structure of the four types is not well

grounded; Bach's classification lacks clear criteria and 

the distinction among his six categories is not very 

clearly defined. In addition, his proposed scheme cannot 

bring out the interrelationship of the different temporal 

types; and Moen and Steedman's ontology also leaves much to 

be desired. Compared with these classifications, our 

approach to temporal classification has a set of concrete 

semantic and syntactic criteria to go by. In the sense it 

is better than Bach's and Moen and Steednlan's. In addition, 

we have identified six temporal types ,some of which Vendler 

has failed to include. So in this sense our classification 

is more comprehensive than Vendler's. What is more, in our 

classification, we do not directly tie a certain syntactic 

test to a certain type or types of clauses as Vendler and 

his followers do. Instead, we tie a certain syntactic test 

directly to a certain temporal feature. The temporal 

featuLes are linked to temporal types. So the syntactic 

tests are linked to temporal types in an indirect fashion. 

It is my belief that the various previously-proposed 

syntactic tests do not directly test the temporal type of a 
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given clause. Rather they test what temporal property or 

temporal feature a clause possess. The collection of the 

whole bunch of temporal features determines the te~poral 

type of that clause. This approach can avoid the problem 

inherent in Vendler's classification: In his 

classification, he associates each syntactic test to a 

certain temporal type in a direct fashion, but no single 

test is adequate to identify one particular type. No reason 

is given why we must need a battery of tests rather a 

single one in order to separate one type from another. It 

appears the inadequacy of one single test is but just an 

accident in his classification. But by tying a given 

syntactic test with a given temporal feature, we do not 

have explain why a single test is not enough for 

classifying temporal type. The explanation is explicit. For 

each temporal type possesses more than one temporal 

features, each feature has one or more than one particular 

syntactic manifestation, and naturally it indirectly 

associates with a battery of tests. 

2.5. Summary 

In this chapter, we have identified 8ix situation 

types in English. Instead of analyzing these six types as 

monadic, we have proposed a feature approach and let each 

temporal type represented by a bundle of features. Compared 

with some previous treatment of temporal classification, 
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our approach has a significant advantage over the previous 

analyses: It is more comprehensive and it provides a much 

better picture of the internal structure among the various 

temporal types. 

Along with the introduction of the temporal 

features, we have discussed their syntactic manifestations. 

These manifestations in turn serve as syntactic criteria or 

tests upon which the classification is based. Since one 

temporal type may share a certain temporal feature with 

another type, this leads to the situation that different 

temporal types may have certain similar behavior and pass 

the same test. We should be aware that this is not the 

defect of the test, but rather a good indicator that 

different temporal structures are related in one way or 

another. We should keep in mind that although these tests 

work in 'normal' cases, their applications are subject to 

certain conditions and restrictions. In other words, if a 

given sentence fails to pass a certain test, it may not be 

necessarily due to its lack of a certain temporal feature. 

Some other factors may be at work as we have shown. Hence 

in identifying temporal features and in classifying 

sentences, we should not rely solely on the tests and trust 

them blindly. 
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CHAPTER 3 

TENSE AND TIME ADv~RBS 

3.1. Introduction 

At the beginning of this dissertation, we pointed 

out that the presence of a time adverb in a sentence may 

affect tense interpretation and in studying temporal 

interpretation we need to look into how time expressions 

interact with the general tense interpretation rules. This 

chapter explores this issue. 

We notice that all the sentences in (1) are all 

well-formed. 

(1) a. He lost his wallet. 

b. He has left. 

c. He was unhappy. 

But not all of the sentences in (2) are well-formed: 

(2) a. He lost his wallet yesterday. 

b.*He has left yesterday. 

d. He was unhappy yesterday. 
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The difference between the sentences in (1) and those in 

(2) is that in (2) each sentence has a time adverb while 

the corresponding one in (1) does not. The fact that adding 

a time adverb to a sentence may render it anomalous 

indicates that there is a close relationship between the 

tense and the time adverb. This relationship is more than 

just a matter of compatibility between the tense form and 
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the time adverb such as past tense forms going with only 

past time adverbs and present tense forms going with 

present time adverbs. There is something more. For example, 

for (2c) to be well-formed, it is not a sufficient 

condition that 'yesterday' denotes a past time and the 

reference time of his being unhappy is also past. It is 

also required that the reference time of his being unhappy 

overlap the time denoted by the time adverb. Furthermore, 

we notice that although (2a) and (2c) have the same time 

adverb and are both temporally well-formed, they differ 

from each other in temporal interpretation. (2a) is 

compatible with a situation in which his losing his wallet 

occupies only a fragment of the time span denoted by the 

time adverb 'yesterday'. But (2c) is compatible with a 

situation in which his being unhappy may temporally occupy 

the whole of, or even extend beyond, the time span 

expressed by the time adverb 'yesterday'. 

In this chapter, we are going to explore what kind 

of relation holds between tense and the time adverb and 

attempt to develop an analysis which is able to rule out 

bad sentences like (2b), pin down the function of a time 

adverb in a sentence, and bring out the difference in 

temporal interpretation between sentences like (2a) and 

those like (2c). And then we will compare our approach to 

tense and time expression with some previous treatments. 



3.2. Time Adverb and Reference Time 

In Chapter One, we proposed a set of general rules 

for tense interpretation. These rules specify explicitly 
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the temporal relations among various time entities for each 

tense form in general situations. According to these rules, 

the past tense denotes a time interval earlier than the 

given zero time point; the present tense denotes a time 

interval which temporally overlaps the zero time point; 

and the present perfect denotes a time interval which is 

linked to the zero time point by a special temporal entity 

ILl. For the convenience of discussion, we renumber the 

semantic rules and the zero time point interpretation rule 

as (3) and (4) and present them as follows: 

(3) Temporal Values of Tense Forms 

a. If 0 is in the simple present, 0 is true iff i g 
rand i is not the final interval of r. 

b. If 0 is in the present progressive, 0 is true iff 
r C e, i C rand i is not the final interval of r 

c. If 0 is in the simple past tense form, 0 is true 
iff r < i. 

d. If 0 is in the past progressive, 0 is true iff i 
< rand r C e. 

e. If 0 is in the present perfect, 0 is true iff 
r « L « i. 

f. If 0 is in the past perfect form, 0 Is true iff 
r « L « 0 < i. 

g. If 0 is a will/would construction, 0 is true iff 
i < r 



(4) The definition of the zero time point 

Ii' is identical to t, the speech time. 

Like each tense form which is interpreted relative 

to a zero time, time intervals denoted by certain time 

adverbs are also interpreted with respect to a zero time 

point. For example, the time adverb 'yesterday' denotes a 

24-hour -time interval I such that I is immedia'cely 

preceding the day which the speech time belongs to. 
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It has been shown that there is a relation between 

the reference time of a clause and the time interval 

denoted by the time expression. This relation cannot be one 

of identity for -the reasons we pointed out in reviewing 

Reichenbach's model. For if the relation is one of 

identity, then we have to interpret (2a) 

(2a). He lost his wallet yesterday. 

to have the reading that the situation of his losing his 

vlallet lasted at least as long as a whole day. 

At first blush, the relation seems to be simply 

that the reference time must be included in the time 

denoted by its time adverb. For example, the following 

sentences bear this out: 

(5) a. He acted weird yesterday. 

b. *They celebrated their silver anniversary 

tomorrow. 

In (5a), the reference time is earlier than the speech 

time, and so is the time interval denoted by the time 
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adverb !yesterday'. The latter time interval can serve as a 

super-interval of the former without leading to any 

temporal contradiction. But in (5b), the reference time is 

a time interval earlier than the speech time, while the 

time adverb denotes a time later than the speech time. 

There is no way for the reference time to be a subinterval 

of the time interval denoted by the adverb without 

resulting in contradiction. This can account for the ill

formedness of (5b). 

However, sentences in the perfect form and 

sentences with 'since'-phases complicate this otherwise 

simple problem. 

For a sentence in the present perfect form with a 

time adverb to be temporally well-formed, it is no longer a 

sufficient condition that the reference time must be a 

subinterval of the time dp.noted by the time adverb. The 

linking time must also be a subinterval. For example, of 

the two sentences below: 

(6) a. *She has jumped at the offer last week. 

b. He has turned down the offer this week. 

(6b) is not temporally well-formed simply because the time 

adverb denotes a time interval which does not have the 

speech time as one of its subintervals. On the contrary, 

(6b) is well-formed because its tim~ adverb 'this week' 

denotes a time interval which has some pa~t time moments 

and the speech time as its subintervals. 
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What makes matters more complicated is the fact 

that there is an asymmetry between the present perfect and 

the past perfect as far as their relations to the time 

adverbs are concerned. While the reference time must be 

temporally contained in the time denoted by the time adverb 

in the present perfect, this is not obligatorily required 

in case of the past perfect: 

(7) They had left at five. 

(7a) is compatible with a situation in which their leaving 

occurs at five and also compatible with a situation of 

their leaving being anterior to 'five'. 

Temporal 'since'-phrases further complicate the 

phenomenon under discussion. They combine only with clauses 

in the perfect form and denote only time intervals 

beginning at a given past time and ending at either the 

speech time or the orientation time. 

All this indicates that the time adverb does not 

relate to tense in a single fashion. To capture the 

complexity of the relation between tense and the time 

adverb, we let T(T) stand for either the orientation time 

or the reference time, T(RLO) fOL the union of the 

reference time, linking time and the orientation time, and 

Ad(T) for the interval denoted by the time adverb and 

propose (9) 

(9) Condition on Combining a Time Adverb with a Clause: 

a, T(T) g Ad(T); 



b. T(RLO) g Ad(T); 

b. Ad(T) = T(RLO) 

(a) must hold in every case; (b) must hold in the 
present perfect and (c) is also required in case 
of combining a temporal since- type phrase. 
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To see whether (9) is valid or not, we test it with 

a number of sentences: 

(5a) He acted weird yesterday. 

(5a) is in the simple past. As there is no orientation time 

associated with this sentence, T(T) is the reference time 

and is earlier than the speech time. We get 

T(T) < t 

The time adverb 'yesterday' denotes a time interval 

immediately before the day in which the speech time is 

located. This means 

Ad(T) < t 

Because both T(T) and Ad(T) are anterior to the speech 

time, the condition (9a) can be satisfied without leading 

to any contradictory temporal relation. _(Sa) is therefore 

predicted to be temporally well-formed by (9). 

(10) *He left tomorrow. 

As in (5a), (10) is in the simple past form and therefore 

T(T) is the reference time. Because the reference time is 

earlier than the speech time, we get: 

(11) T(T) < t 

According to (9), for (10) to be temporally well-formed, 

the relation: 
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(12) T(T) g Ad(T) 

must hold. This means every moment t in T(T) is also in 

Ad(T). Because Ad(T) is a 24-hour time interval immediately 

following the day to which t belongs, this roughly means: 

(13) t < Ad(T) 

(12) and (13) entail: 

(14) t < T(T) 

From (11) and (14) we get: 

(15) T(T) < T(T) 

Since temporal relations are irreflexive, there cannot be a 

time interval which is earlier than itself. Therefore there 

is a time conflict associated with (10) and the sentence is 

starred. 

(16) That prisoner has been at large since last 

Christmas. 

In (16), the time adverbial 'since last Christmas' stands 

for a time interval ending at the speech time and beginning 

at the time of last Christmas. That is: 

t C Ad(T) & there is no t' such that t < t' & t'g Ad(T) 

According to (3e), the following relation holds: 

r « L « t 

Because T(RLO) is the union of the reference time, the 

linking time and the orientation, we get: 

t C T(RLO) & there is no t' such that t < t' & t'g T(RLO) 

Because T(RLO} and Ad(T) each denote a time interval 

extending from the speech time back into the past, the 



conditions (9a) and (9b) can be satisfied. (9) ma]ces a 

correct prediction that (16) is temporally well-formed. 

(17) *He is low since last ~leek. 
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(17) is in the present tense. By (3a), the reference time r 

of (17) contains the speech time t and t is not the final 

interval of r. As neither the orientation time nor linking 

time is involved, the union of the reference time with 

nothing is still the reference time. That is: 

t g T(RLO) and t is not the final interval of T(RLO) 

This means that in (17) there must be a t', such that 

t < t' and t' is a subinterval of T(RLO) 

However, in (17), t g Ad(T) & there is no t' such that t < 

t' & t'c Ad(T). For (17) to be temporally well-formed, (9c) 

Ad(T) = T(RLO) must hold. If this relation holds, then 

every moment inlcuding t' in T(RLO) is also contained in 

Ad(T). A temporal contradition results and (17) is ruled 

out. 

(9) also proves to be sophisticated enough to 

handle the combination of a time adverb and a clause in the 

past perfect form. Look at the sentences in (18): 

(18) They had finished the dam last year. 

(18) is in the past perfect and both its 

orientation time and its reference time are anterior to the 

speech time. It follows: 

T(T) < t 

The time adverb 'last year' denotes a time interval 



immediately before the year in which (18b) is uttered. So 

we get: Ad(T) < t • 
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By (9), for (18) to be well-formed, the condition 

that T(T) C Ad(T) must be met. Because T(T) is a past time 

interval and so is Ad(T) , the condition that T(T) C Ad(T) 

can be met without leading to any contradiction. (9) 

correctly predicts (18) is well-formed. Recall that in our 

mechanism T(T) is either the reference time or the 

orientation time. When T(T) denotes the reference time, (9) 

assigns (18) the reading that the dam was finished within 

last year. But when T(T) stands for the orientation time, 

(9) allows (18) to represent the dam as finished either 

within last year or before last year. These possible 

readings are consistent with our intuitions. 

In English, there are a number of time adverbs 

which can go with any tenses. These time adverbs include 

'today' , 'now', this week', etc. This kind of time adverb 

normally denotes time intervals which stretch from the 

speech time into both the past and the future unless they 

are uttered at either the initial or the final points of 

the time intervals they denote. This type of time adverb 

poses a problem for many analyses. But it is handled well 

in our analysis: 

(19) He married his daughter off today. 

The past tense in this sentence yields a reading: 

T(T) < t. 
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The time adverb 'today' denotes a time interval which 

overlaps the speech time and extends from this point into 

both past up to the final ending point of the time interval 

denoted by 'yesterday' and into the future up to the 

beginning of the temporal boundary of the time span denoted 

by 'tomorrow'. Since the time denoted by 'today' contains 

not only the speech time but also some future time and past 

time intervals, the condition that T(T) C Ad(T) specified 

in (9) can be met without leading to any temporal 

contradiction. So (19) is correctly predicted to be 

temporally well-formed. We also notice when a time adverb 

like 'today' or 'this week' combines with a sentence, the 

resultant sentence is always temporally well-formed simply 

because the relation T(T) g Ad(T) or T(ROL) C Ad(T) never 

fails to hold. 

(9) has proved to be very successful in predicting 

whether a combination of a time adve~b and a clause is 

temporally well-formed in case of non-modal construction. 

It works equally well in case of the will/would 

construction: 

(20) He will go next week. 

By the temporal definition of the will+VP construction, its 

reference time is a time interval later than the zero time 

point. That is: 

t < T(T) 

The time expression 'next week' stands for a time interval 



later than the speech time. That is: 

t < Ad(T) 

The condition that T(T) ~ Ad(T) can be met. Our analysis 

will correctly predict (20) to be temporally well-formed. 

(21) *Quayle will face the press yesterday. 
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According to (3g) and (4), the reference time of (21) is a 

time interval posterior to the speech time. Because T(T) is 

equal to r in (21), we get: 

t < T(T) 

The time adverb 'yesterday' denotes a time interval earlier 

than the speech time. This means: 

Ad(T) < t 

The relations t < T(T) and Ad('r) < T entail: 

Ad(T) < t < T(T) 

By (9), if (21) is temporally well-formed, the relation 

that T(T) C Ad(T) must hold. However, T(T) cannot be a 

subinterval of Ad(T) and at the same time be later than 

Ad(T). This means that there is no way to satisfy (9) in 

(21) without leading to temporal contradiction. Thus (21) 

is correctly ruled out. 

However, (9) seems to be problematic with sentences 

containing infinitive series (infinitive series refer to a 

construction consisting of at least one V folIoing a verb): 

(22) Tom wants to go next week. 

(22) is in the simple present tense form. By (3a) and (4), 

the following temporal relation holds: 



(23) t g r 

The time adverb 'next week' denotes a time interval later 

than the speech time. That is: 

(24) t < Ad(T) 

According to (9), if a sentence with a time adverb is 

temporally well-formed, either its orientation time or the 

reference time must be a subinterval of the time interval 

denoted by the time adverb. In case of (24), the reference 

time must be a subinterval of the time denoted by 'next 

week.' It follows that every moment including t in r must 

also in Ad(T). But (24) says that t is anterior to Ad(T). 

Our interpretation rules will wrongly predict (22) to be 

temporally ill-formed. It seems that (9) fails. 
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However, if we give (22) a closer look, we can 

easily see that it is not (9) that is problematic, but 

rather our way of applying (9) is problematic. In applying 

(9) to (22), we treat the time adverb as having a wide 

scope and ranging over the finite verb 'wants'. But this 

treatment is not right. The time adverb 'next week' does 

not a have wide scope. (22) contains one finite verb 

'wants' and an infnitive phrase'. Each of them expresses 

one proposition. One is about Tom's desire or intention, 

i.e. a proposition that Tom has a desire or 'want', and the 

other is the content of his desire, i.e. what he wants to 

do. Though Tom's wanting holds at the speech time, Tom's 

going, if ever actualized, occurs during the time interval 



specified by the time adverb 'next week'. Since the time 

adverb has a narrow scope and goes with 'to go' in (22), 

(9) does not apply to 'want' and 'next week'. 

Now one question arises: How to interpret the 
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infinitive series constructions? Dowty's temporal discourse 

interpretation principle (~DIP) may shed some light on our 

understanding of the infinitive series construction and 

help us answer the raised question. To interpret successive' 

sentences in a discourse temporally, Dowty (1986, 45) 

proposes TDIP, (25): 

(25) Given a sequence of sentences Sl, S2, •••• Sn to be 
interpreted as a narrative discourse, the reference 
time of each sentence si (for i such that 1 < i < 
n) is interpreted to be 

(a) a time consistent with the definite time adverbials 
in si if there are any; 

(b) otherwise, a time which immediately follows the 
reference time of the previous sentence Si-1. 

What is interesting to us here is (25b) because the similar 

principle seems to underlie the temporal interpretation of 

the infinitive series construction. That is, in a 

discourse, if a series of Vs are uttered, these vs express 

a series of situations and this series of situations are 

normally interpreted as occurring in the same temporal 

sequence as the relative sequence of the Vs in the series. 

For example, in (22) 'go there next week' follows 'want', 

and this sentence is compatible with a situation in which 

the proposition denoted by 'want' follows that denoted by 

'go next week' if the latter is ever materialized. 



However, (25b) is a little bit too strong. sometimes, the 

reference time of Si can overlap that of Si-1. The same is 

true of the infinitive series construction. Consider: 

(26) a. The conference was over. Tom Flew back to New 

York. Jane went to see the Grand Canyon. 

b. I hope to be in China now. 
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(26a) is compatible with a situation in which ;lane's going 

to see the Grand Canyon either follows or overlaps Tom's 

flying to New York. similarly, (26b) allows the reading 

that the time of my hope overlaps the time of what I hope 

for. This suggests that instead of sayin~ (25b), it is more 

accurate to say that the reference time of si or Vi is 

normally not anterior to the time of si-1 or Vi-1. 

Sometimes there may be a breakdown in the said 

temporal ordering described by (25b). We notice that if the 

temporal ordering of the situations described the SiS or Vs 

does not match the ordering of the SiS or Vs in the series, 

the mismatch is marked out by employing the linking word 

'have': 

(27) a. He hurried home. His wife had left. 

b. He hoped to have told her. 

For (27a) to be true, his wife's leaving must occur before 

his getting home. And for (27b) to be true, what he hoped 

to have done must be before the time of his hoping. In 

these two sentences the presence of 'have' signals the 

breakdown of the normal temporal sequence. 



The fact that 'have' signal a breakdown in the 

normal sequence of successive V's temporal interpretation 

supports our early analysis that 'have' relates two time 

intervals. To be more exact, the function of 'have' is to 

link the reference time to another time interval to 

indicate that the former is anterior to the latter. 

Normally, the time 'have' links the reference time to is a 

time which is the zero time point in case of the present 

tense but the reference time of the embedding VP or the 
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syntactically related clause or a time within the time span 

denoted by its time adverb in other cases. Take (27a) and 

(27b) for example. In (27a), the time 'had' links the 

reference time of his wife's to is the reference time of 

the previous sentence. In (27b), 'have' links the reference 

time of telling her to the reference time of his hoping. 

The above observation leads us to make the 

following generalizations concerning the infinitive saries 

construction and the aux 'have': 

(28) A Temporal Interpretation Rule of Infinitive series 

In an infinitive series construction V1 to V2 
••• to Vn, the reference time of vi (for i such that 
1 < i ~ n) is not earlier than r of Vi-1 unless vi is 
in the perfect form. 

(29) Have Interpretation Rules 

a. If tensed, 'have' links the reference time to either 
the zero time point, or to a time which, anterior to 
the zero time, is the reference time of a 
syntactically related clause or a time consistent 
with the time adverb. 
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b. If 'have' is non-tensed, the reference time 'have' 
links is a time consistent with the time adverb if 
there is any; otherwise, the orientation time 'have' 
links the reference time to is the reference time of 
the embedding V. 

Note that when the the reference time of Vi is later than 

that of Vi-1 and when they overlap depend on the lexical 

property of V1. If vi is [+static] and [-development], its 

reference time usually overlaps that of Vi-1. Verbs like 

'manage' and 'fail' always have the intrinsic property that 

the situations they denote and the situations denoted by 

the VPs following them overlap temporally, while verbs like 

'go' and 'plan' always have split temporal readings "'lith 

the VPs following them. 

Working together, (28), (29) and (9) can provide 

correct temporal interpretations for temporally well-formed 

sentences and rule out bad ones. Take the sentences in (30) 

for example: 

(30) a *Tom wants to go to New York last week. 

b. He went to help her last Sunday. 

b. He hoped to have told her yesterday. 

As time adverbs in the sentences in (30) have 

narrow scopes. (9) applies to the combination of the time 

adverb and the infinitives. In case of (30a), for this 

sentence to be temporally well-formed, the combination of 

'go to New York' and 'last week' must also observe (9). 

According to (28), the reference time of 'go to new York' 

is not anterior to the reference time of 'Tom wants'. But 



the time adverb denotes a time interval anterior to the 

speech time. (9) cannot be satisfied without resulting in 

contradiction. (30a) is therefore ruled. 
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In case of (30b), the reference time of the VP 

'help her' is not earlier than that of 'he went'. The time 

adverb denotes a time interval earlier than the speech 

time. (9) can be satisfied without leading to any temporal 

contradiction. (22) is predicted to be well-formed. In 

addition, (9) also assigns (30b) a reading that helping her 

is temporally located wit in the time span denoted by 'last 

Sunday'. 

In case of (23a), 'have' is not tensed. According 

to (29b), the reference time of his telling her if ever 

materialized must be within the time span denoted by 

'yesterday'. This reading is correct. 

One thing needs mentioning here about the reference 

time. Recall reference time is defined as the time at which 

the event holds. This means that the reference time is not 

merely associated with tensed VPs. The only difference 

between the reference time of a tensed VP and that of a 

tenseless VP is that the former has morphological 

representation while the latter is not morphologically 

marked but only semantically defined. 

It is obvious by now that, (9), the conditions on 

the combination of a time adverb and a clause, has proven 
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to be valid and elegant, valid because it applies to any 

kind of construction, and elegant because it is a simple 

st~tement with maximum of generalization. In addition, (9) 

throws some light on the function of a time adverb in a 

clause. By specifying that the reference time must be 

within the time span denoted by the time adverb, (9) 

amounts to saying that the function of the time adverb in a 

sentence is to specify the temporal location of the 

reference time or the orientation time. This suggestion 

that, if a sentence has no time adverb, by itself the 

sentence is ambiguous in its temporal interpretation. This 

suggestion has a clear plausibility. Take (lc) for example. 

(lc) He was unhappy. 

For thie sentence to be true, it is necessary that the 

situation of his being unhappy hold at some time anterior 

to the speech time. Whether he was unhappy at some time far 

back in the past or during some recent past time does not 

affect the truth conditions of this sentence. In other 

words, the reference time of this sentence can be 

interpreted as located at any time anterior to the speech 

time in the time continuum. But when a time adverb like 

'yesterday' io adjoined to this sentence as (2c): 

(2c) He was unhappy yesterday. 

for this sentence to be true, it is no longer a sufficient 

condition that his being unhappy took place at some past 

time. It is also required that his being unhappy must hold 
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during the time interval denoted by the time expression 

'yesterday'. So we can see that the time adverb plays a 

role of restricting the time scope of the reference time of 

the sentence. (9) captures this fact. 

3.3. Temporal Types of Time Adverbs 

A curious phenomenon exists. Some time adverbs just 

won't go with certain types of sentences even if there is 

no violation of any of the conditions in (9): 

(30) *He left throughout yesterday. 

In (3~), the reference time is past with respect to the 

speech time, and so is the time interval denoted by the 

time adverbial 'throughout yesterday'. But the sentence is 

temporally ill-formed. 

Intuitively we feel that the time adverbial 

'throughout yesterday', when occurring in a sentence, 

requires the situation it modifies to hold during entire 

time interval it denotes. But (30) describes a sitUation 

of short duration. That is, the realization of this 

situation takes place at a point of time and there is no 

way for this situation to hold during the entire time span 

of 'yesterday'. The semantic clash renders (30) temporally 

ill-formed. 

This seems to suggest that time adverbs, like VPs 

or clauses, fall into different types. In determining 

whether a combination of a time adverb and a clause is 

temporally well-formed or not, we should look at not only 
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whether conditions (9) are met or not, but also whether the 

temporal property of the clause is compatible with that of 

the time adverbial. 

In this section, we are going to look briefly at 

these various time adverbs and try to classify them in a 

way which can shed some light on their compatibility with 

the situations types. 

In the literature many types of time adverbs are 

identified. For example, smith (1981) has classified time 

adverbs into three major categories: deictic time 

expressions, clock-calendar time expressions and dependent 

time expressions. Deictic time expressions are expressions 

like • yesterday' and 'today' whose interpretations depend 

upon the speech time. Clock-calendar time expressions are 

like 'at five' and 'in 1970'. Dependent time expressions 

are like 'at the same time' and 'previously'. However, some 

time expressions fail to fall into any of three major 

categories. They include time expressions like 'for an 

hour' and 'throughout the whole day'. These expressions are 

mainly in the form of simple time expressions plus 

pre~ositions and their interpretations have a lot to do 

with the semantics of prepositions involved. Let's call 

these expressions miscellaneous time expressions. 

The most common deictic time expressions ara 

expressions like 'today', 'yesterday', 'this morning', and 

'last week'. These expressions seem to have something in 



common. They have no selectional restrictions on the type 

of situations they can go with. 
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(31) a. She read Miss Lonelyhearts last week. (nonhomog.) 

b. She was reading Miss Lonelyhearts 

last week. (homogeneous) 

Clock-calendar time expressions headed by zero 

prepositions or prepositions like 'before', 'in' and 'at' 

behave very much like deictic expressions and have no 

selectional restrictions on the temporal type of clauses 

they can occur in, either. They readily occur in any type 

of sentence, static or non-static, development or non

development. 

(32) a. She won the lottery Monday. 

b. She was moody Monday. 

c. They spotted the plane at five. 

d. They were there at five. 

But counter-examples seem to exist. When 

accomplishment sentences occur with clock time expressions 

denoting points of time, the sentences sound funny: 

(33) ?He built a house at five. 

In (33), 'at five' is a clock time expression headed by 

'at' and the sentence is of an accomplishment type. This 

seems to suggest that time expressions like 'at five' are 

special cases among diectic and clock-calendar time 

expressions and they have a special selectional restriction 

on the type o~ sentences they can adjunct to. In fact, 
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expressions like 'at five' are not exceptions to the 

general behavior of deictic and clock-calendar expressions. 

Rather (33) sounds strange due to our common sense about 

the structure of the world. We knov' it is impossible to 

build a house at the snap of a finger in the real world. 

But if we talk about a magician, it is perfectly O.K. to 

utter (33). 

The most commonly used dependent time expressions 

are 'previously', 'at the same time', and 'afterward'. 

These time expressions need some other time for 

interpretation and therefore it is hard to talk about them 

without contexts. But in general they behave like deictic 

expressions as far as their selectional restrictions are 

concerned on the type of clauses they can be added to. 

It seems that some of the miscellaneous time 

expressions manifest diverse behaviors. 

The 'throughout'-phrase, as has been shown, only 

occurs with homogeneous situations. Along with the 

'throughout '-phrase, the 'for'-phrase is another, which, 

as was discussed in detail in the last chapter, only goes 

with the sentences describing homogeneous situations and, 

when adjoined to senten~es denoting nonhomogeneous 

situations, it renders these sentences ill-formed. 

'From x to y phrases' can occur comfortably with 

sentences describing homogeneous situations: 

(34) She worked as a head waitress from 1970 to 1980. 



But when they go with sentences denoting nonhomogeneous 

events, the sentences sound odd: 

(35) *He was discharged with honor from 1978 to 1980. 

However, one may hesitate to conclude that the from x to y 

phrase' goes only wi,th the homogeneous situations because 

some sentences like (36) do not sound so bad: 

(36) Tom built a house from June to August. 
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(36) is normally classified as denoting a nonhomogeneous 

situation and it allows a 'from x to y phrase'. Does this 

mean that 'from x to y phrase', unlike the 'throughout'

phrase, can go with not only homogeneous situations, but 

also situations marked [+development] and [-homogeneous] as 

well? (36) seems to suggest this. But if we give (36) 

careful thought, we may feel that, for (36) to sound fine 

and make sense, we have to interpret it to mean that Tom 

was engaged in the activity of building a house from June 

to August. So the time adverbial 'from June to August' in 

(36) in fact collocates with a homogeneous situation after 

all. 

Like the temporal 'from x to y phrase', the 'since

phrase' seems to have the same temporal behavior. It can 

readily go with clauses of homogeneous situations: 

(37) He has worked here since last month. 

But it rejects clauses of [-homogeneous] and [-development] 

situations: 
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(38) ?The committee has reached the decision since last 

month. 

And it seems to go with some clauses of [-homogeneous] and 

[+development] situations but not so with some others: 

(39) a. They have built only two F-17 bombers since last 

May. 

b. ?She has written him a letter since last May. 

(39a) sounds better than (39b). If this judgement 

is right, then the difference in the degree of 

acceptability between the two sentences is due to the 

difference in the quantifier of the object NP. In (39a), 

the presence of 'only two' actually turns the whole 

sentence into a homogeneous situation, stressing not the 

event of building two F-17 bombers but rather the state of 

there coming into being two new bombers holding during the 

time interval denoted by the time adverbial 'since last 

May'. In this sense, (39a) is still a homogeneous 

situation. However, the indefinite article in the object NP 

has no such effect in (39b) and the situation has its 

normal [+development] and [-homogeneous] interpretation. Of 

course if (39b) is interpreted as meaning that she has 

engaged in the activity of writing him a letter and this 

activity has been on and off and up to the speech time the 

letter has not yet finished yet, then (39b) will be 

acceptable because it now describes a homogeneous 

situation. 
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The above observation indicates that the 

traditional classification of time adverbs is not very 

informative concerning their temporal nature. As far as 

their temporal behavior is concerned, all time adverbs fall 

into two major types: one type can go freely with any 

situation type and the other is only associated with 

sentences of homogeneous situations. We name the former the 

heterogeneous type and the latter the homogeneous type. The 

heterogeneous type, including all the time adverbs which do 

not belong to the homogeneous type, is an unmarked type, 

unmarked in the sense that it does not discriminate what 

kind of clause it should go with, whereas, the homogeneous 

type; consisting of 'for-phrases', 'since-phrase' and 

'throughout-phrases', is a marked type, marked in the sense 

that it is very picky about, or sensitive to, the temporal 

status of a clause it goes with. Time adverbs which belong 

to the homogeneous type are not many in number. The 

majority of time adverbs fall into the category of the 

heterogeneous type. 

The above observation shows that whether a sentence 

containing a time adverb is temporally well-formed is also 

contingent upon the compatibility of the temporal nature of 

the time adverb with that of the clause it adjoins to. For 

a combination of a time adverb and a clause is temporally 

well-formed, it must not only satisfy the conditions 

specified in (9) but also observe the constraint (40): 



(40) Constraint on Combining Clauses with Time Adverbs 

A homogeneous time adverb must go with a clause 

denoting a homogeneous situation. 

3.4. Event time and Time Adverbs 

In the above sections, we dwelled on the relation 

between time adverbs and the reference time and proposed 

rules to account for their relation. Now we go on to turn 

our attention to the relation between the time adverb and 

the event time. 
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Recall our definition of the reference time. The 

reference time refers to the.time at which the event 

described holds. This definition indicates there are two 

possible logical temporal orderings with respect to the 

relative positions between the reference time and the event 

time. The reference time is (a) identical to or (b) a 

subinterval of the event time. The next natural question 

for us to look into is when the reference time is identical 

to the event time and when it is a subinterval of the event 

time. 

As has been pointed out in our discussion of the 

aspectual phenomenon of clauses, nonhomogeneous situations 

have inherent endings points. Once these ending points are 

reached, there is no room for further development. One of 

the consequences is that the event time of a nonhomogeneous 

situation does not extend beyond its reference time. This 
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is the case in which the reference time is identical to the 

event time. 

However, homogeneous situations have no inherent 

ending points. They can extend or be cut short in any 

arbitrary manner. When they begin to hold, they may not 

necessarily have reached their ending points. Hence their 

event time can either be identical to or extend beyond 

their reference time. This leads to the situation in which 

the reference time is included in the event time. That is, 

the event time contains the reference time. 

We can see that aspectual characteristics directly 

dete~nine the relation between the event time and the 

reference time. The relation can be summarized as follows: 

(41) Relation between the Event and Reference Times 

The reference time can be a proper subset of the 

event time only in case of a homogeneous situation. 

Now with a clear idea about the relation between 

the event time and the reference time and the relation 

between the reference time and the time denoted by time 

expressions, we can proceed to find out the r.elation 

between the event time and the time denoted by the time 

adverbs. 

Our time adverb and clause combination rule (9) 

tells us that the reference time with the linking time or 

the orientation time of a clause is always temporally 

included in the time span denoted by the time expressions. 



Our reference time and the event time relation rule (41) 

tells us that the reference time can be a proper subset of 

the event time only in case of homogeneous situations. The 

two rules together entail (42), the relation between the 

time adverb and the event time: 

(42) The Relation between Time adverbs and Event Time 

a. e C Ad(T) 

b. Ad(T) C e 

c. e < Ad(T) 

(a) applies in any sentence, 

(b) applies to a homogeneous situation 

(c) can apply to a sentence in the past perfect form. 
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What (42) says is, nonhomogeneous situations are 

always temporally located in the time spans denoted by 

their time expressions while homogeneous situations are not 

necessarily restricted within those time spans and they may 

extend beyond them; in addition, in case of a time adverb 

going with the past perfect, the event time may be anterior 

to the time denoted by the time adverb. Put another way, in 

case of non-past-perfect sentences, the homogeneous and 

nonhomogeneous situations interact differently with time 

intervals denoted by their adverbs. Time adverbs normally 

denote clDsed time intervals, closed in the sense that 

these time intervals have clear ending points. These 

endings points close off the event time of nonhomogeneous 

situations. But these ending points do not necessarily 



129 

close off the event time of homogeneous situations. This is 

in consistent with our intuitions. Consider (43) 

(43) He lived there last year. 

For (43) to be true, it is not necessary for the situation 

of his living to be temporally located entirely within the 

time scope denoted by 'last year'. As long as his living 

there holds during the time denoted by 'last year', no 

matter whether his stay there extends beyond that time 

span, (43) is true. Of course, normally the event time of 

(43) is interpreted to be contained within the time 

interval denoted by its time adverb and the sentence has 

the reading that the situation of his living there no 

longer holds. This normal reading has to do with our belief 

that in conversation Grice's four maxims are generally 

observed. We feel if the speaker explicitly knows that the 

person mentioned in (43) still lives there at the speech 

time, he will not employ the past tense and the time adverb 

'last year' unless he wants to violate the maxim of quality 

on purpose. However, the normal reading is not obligatory. 

It is only an implicature, for it can be canceled when we 

add a clause like 'and he may still live there'. The best 

way to show that this reading is not obligatory is the 

situation in which (43) is uttered as an answer to a 

question 'does he still live in Tucson'. A speaker might 

use (43) specially to indicate that there is a good chance 

that he still does. 



(42) can provide correct temporal interpretations 

for sentences containing time adverbs. Consider the 

sentences in (44): 

(44) a. He left last week. 

b. He has been moody this morning. 

c. He had finished the job last week. 

(44a) describes a nonhomogeneous situation. 

According to (42), only the e g Ad(T) reading is 

available. (42) correctly predicts that the event of his 

leaving took place within last week. 

(44b) is about a homogeneous situation. By (42), 

both readings that e C Ad(T) and Ad(T) g e are possible. 

This means that the situation of his being moody may be 

only within this morning or may last longer than this 

morning. 
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(44c) is a sentence of the nonhomogeneous situation 

and in the past perfect form. By (42), both readings that e 

g Ad(T) and e < Ad(T) are available. These two predicted 

readings for (44c) are correct. 

It should be noted that rule (42) alone cannot 

guarantee correct temporal interpretations for sentences 

containing time adverbs. Other rules are also needed: 

(45) a. She finished the job today. 

b. He has seen her this week. 

(45a) describes a nonhomogeneous situation. (42) 

assigns (45a) the reading that e C Ad(T). But we notice 
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that this reading is not quite correct because it can allow 

us to interpret the event of her finishing job as taking 

place after the speech time. The correct interpretation of 

(45a) should be that her finishing the job took place 

before the speech time and within today. To get this 

interpretation, both (42) and (3) are needed. These two 

rules together predict the event time must be a time 

interval denoted by the time adverb 'today' and earlier 

than the speech time. 

similarly (42) alone may allow (45b) to have a 

reading that his seeing her takes place later than the 

speech time. But when (42) and (3) interact with one 

another, they together can assign (45b) the correct 

reading: The complement clause in (45d) is in the present 

perfect form. According to (3), its reference time is 

earlier than the speech time. By (42), the event time is 

within this week. To satisfy both rules, the event time 

must be anterior to the speech time and within this week. 

All this shows that (42), the relation between the 

time adverb and the event time has significant and adequate 

consequences. 

3.5. Previous Treatments of Tense and Time Adverbs Compared 

We have developed an analysis for tense and time 

adverbs. Our analysis works much better than pr~vious 

approaches in accounting for combinations of sentences and 
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time adverbs. In this section, we compare our analysis with 

those of Hornstein and. Aqvist. 

3.5.1. Hornstein's Approach to Tense and Time Adverb 

Hornstein (1977) modifies Reichenbach's framework 

and develops a theory which is intended to distinguish 

temporally ill-formed sentences from well-formed ones. He 

assigns each verb form in English a SRE configuration. The 

following is a sample of Hornstein's analysis of verbal 

forms and their corresponding SRE configurations: 

(46) a. Simple Past E,R ------ S 
b. Past Progressive E,R ------ S 
c. Past Perfect E --- R -- S 
d. Present Perfect E -------- S,R 
e. simple Present S,R,E 

Like the original version of Reichenbach's framework, in 

this modified version, when two or three theoretical 

entities stand side by side and are separated by commas, it 

means that they are contemporaneous. Unlike the original 

version, this modified version assumes a fixed linear order 

of those entities. Hornstein (1977,523) emphasizes, 'though 

semantically, S,R,E and E,R,S are all equivalent --- the 

moment of speech, the reference point and the moment of the 

event are contemporaneous --- only the first is the simple 

present. It makes a difference to the functioning of the 

system that this is so as the conditions to be presented 

make crucial reference to the linear order of S,R, and E in 

the basic tenses.' 



Hornstein stipulates that the basic tense 

structures in (46) can be reordered by time adverbs, but 

the reordering is subject to the set of constraints in 

(47). Violation of any of the constraints will result in 

ill-formed sentences. 

(47) Constraints on the Reordering of SRE, the basic 
TS (tense structure) 
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a. None of SRE are associated in derived TS that were 
not associated in basic TS. 

b. The linear order of the SRE in basic TS is 
maintained in derived TS. 

He defines association in (47a) as (48): 

(48) x is associated with y iff x is separated from y 
by only a comma. 

The reordering of the basic tense structure is to move R 

or E aroundw The direction of the movement is determined 

by his time adverb rules (49): 

(49) Adverb Rules 

Time adverbs are mapped into R or E; not to S. The 
mapping of time adverb is onto R,E. In other 
words, adverbs can modify either R or E. Moreover, 
each adverb must modify something. 

In (49), 'modify' means to 'move'. The operation of his 

rulesis illustrated with sentences (50) and (51) below: 

(50) He lost his wallet yesterday. 

(51) *He has left yesterday. 

According to (46), the TS (tense structure) of (50) is 

(52) E,R---S (=TS of 'he lost his wallet'.) 

According to (46), E and R in (52) are associated. By (49), 
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the time adverb 'yesterday' is mapped onto E and R. That 

is, 'yesterday' modifies both Rand E in (52). Since 

'yesterday' denotes a time interval earlier than the speech 

time, when it modifies Rand E, it places them to the left 

of S. The operation is diagrammed as: 

yesterday 

(53) E,R-----S ------------> E,R----------S 

yesterday 

(This is one of Hornstein's diagrams) 

Because E and R are originally to the left of S, the 

movement does not change its tense configuration at all. 

The above derivations, in Hornstein's terms, are read as: 

apply the modifier 'yesterday' to the structure: E,R----S 

to yield the resulting structure: E,R----S. As the movement 

does not violate either of the constraints in (47), (52) is 

a well-formed sentence. 

Eut things are different with (51). The TS of (51) 

is: 

(54) E--------S,R (=TS of he has left) 

By (49), 'yesterday' is mapped into R or E in (54). Now we 

let the time adverb 'yesterday' modify R. The application 

of the adverb rule moves R to a position to the left of S. 

So we get the following derivation: 

(55) yesterday yesterday yesterday 

E----S,R ---------> E-----~ ---> * E,R------S 

The derivation structure violates the second constraint in 



(47) and therefore (51) is correctly ruled out. 

Simple as it is, Hornstein's approach leaves much 

to be desired. One problem is that the ordering of the 

three theoretical entities: R, S, and E is arbitrary and 

inconsistent. From (46) we can see that Hornstein 

arbitrarily orders R to the right of E in the tense 

structure of the simple past. But he orders R to the left 

of E in the tense structure of the simple present even 

though with those tenses, Rand E are co-occurrent. We 

agree tha.t it is necessary and important to have the rigid 

linear ordering of S, E, and R since tenses are defined 

according to SRE configurations. But when these entities 

are contemporaneous, it does not seem right to arbitrarily 

order one entity to precede another. Such a practice is 

against the very concept of being 'contemporaneous' and is 

not justified. 
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The second problem with Hornstein's theory is its 

inability to deal adequately with the present perfect tense 

and time adverbs. Look at (51) again. Its TS is (54). 

(54) E------S,R (=TS of he has left) 

Because (49), the adverb rule, only says the ti.me adverbs 

are mapped into R or E without specifying when they 

should modify R and when they should modify E, adverbs are 

left free to modify either R or E. When the time adverb 

'yesterday' modifies E in (54), application of the time 

adverb rule to (54) produces the following derivations: 
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(56) yesterday yesterday 

E-----S,R -~------> E-------S,R 

The derived structure does not violate any of the two 

constraints in (47). So this time Hornstein's theory should 

predict (51) to be well-formed. But (51) is a bad sentence. 

Here the theory fails. 

One may think that if Hornstein modifies his adverb 

rules a little bit by adding a special condition to the 

effect that with the present perfect tense, a time adverb 

modifies R, then the above problem can be solved. However, 

even if he does this, still his theory is powerless before 

sentences like (57): 

(57) *They have left tomorrow. 

The TS of (57) is (58): 

(58) E------S,R 

NoW we let ' tomorrow' modify R in (58) and we get the 

following derivations: 

(59) tomorrow tomorrow tomorrow 

E------S,R --------> E----S,R~----> E---S-----R 

The derived TS does not violate either of the constraints 

in (47). So again according to Hornstein's theory, (57) is 

a good sentence. But this is false. 

The third problem with Hornstein's theory is that 

it may provide wrong temporal interpretations of events or 

situations. Look at the sentence (60): 

(60) I have seen him today. 



with Hornstein's theory, the TS of (60) is : 

we let the time adverb 'today' modify R, we 

today 

(61) E--------S,R. 

E----S,R. 

get 
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If 

This TS suggests that the event of seeing him was realized 

at sometime before 'today'. This reading is totally wrong. 

If we let 'today' modify E, then we get 

(62) today 

E-------S,R. 

(62) implies that the event of seeing him was realized 

today but the sentence is uttered at sometime later than 

today. This interpretation is not correct. 

Our approach is much superior to Hornstein's, for 

the sentences (51), (57) and (60) which pose problems for 

Hornstein's analysis can be handled by our analysis: (51) 

and (57) are ruled out by (9) because the condition that 

T(T) C Ad(T) cannot be met; (3) and (42) together assign 

(60) a correct reading that its event time is within the 

time span denoted by the time adverb 'today' and before the 

speech time. 

3.5.2. Aqvist's Approach to Tense and Time Adverbs 

Aqvist (1978) accounts for the relationship between 

tense and time adverb in the framework of propositional 

Reichenbachean tense logic in his attempt to explain the 

distinction between the present perfect and the simple past 

ten~e in English. His study is inspired by Guenthner's 



argument in discussing the difference between the pair of 

sentences: 

(63) John arrived yesterday. 

(64) *John has arrived yesterday. 

To prove why (63) is grammatical while (64) is not, Aqvist 

approaches the task in the following manner: 
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His metalanguage L has four categories of primitive 

symbols: 

(65) a. a set ProPL of proposition letters; A, B, ••• 

b. a tense constant: yest, read as 'it is 

yesterday'; 

c. three tense operators: Was, Hasbeen, and Now, 

to be read respectively as 'it was the case that', 'it has 

been the case that', and 'it is now the case that'; 

d. a set of connectives: - (negation) and & 

(conjunction). 

Then he defines the set WFFL of well formed 

formulas (wffs, sentences) of L as the smallest set S such 

that 

(66) all proposition letters and yest are in s, and 

(67) If A, B are in S, so are Was A, HasBeen A, Now A, 

-A and (A&B). 

Furthermore, Aqvist lays down two explicit definitions: 

(68) a. YestWas A =df Was (yest & A) 

b. YestHasbeen A= df Hasbeen (yest & A) 

Next, Aqvist introduces a model (69): 



(69) MS,r =[ T ,<, y, s, r, v] where: 

a. T is a non-empty set of time or moments. 

h. < C TxT is a binary relation of temporal 

precedence on T, which is assumed to be a strict or 

irreflexive linear ordering on T. 

c. y stands for a function from T into the set of 

all bounded intervals on T such that for any t in T, y(t) 

is to be the set of those points in T that belong to the 

day before t. 

d. sand r, representing the speech time and the 

reference time, are members of T. 
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e. v: ProPL x T -> {I, O}, is a valuation of the set 

of propositions which assigns each proposition a truth

value at each time. 

Then Aqvist lets A be any wff in WFFL and t be any member 

of T, a set of moments, and then defines recursively what 

it means for A to be true at t in MS,r ( in symbols: 

IM2..z..r _ A ) 
I t 

His semantic rules are as follows: 

(70) d. 

b. 

IM2..z..~ P iff v 
I t 

IM2..z..r _ Was A iff 
I t 

e=r and lM2..z..r _ A 
I e 

(P, t) = 

t=s and 

1 (for each P in ProPL) 

for some e in T: e <t, 

c. IM2..z..~ __ Hasbeen A iff t=s, s=r and for some e in 
I t 



T: e < t and 

d. I ME..L.r_ Now A 
I t 

e. IME..L.r_ ( A & B) 
I t 

IME.L.!:_ A 
I e 

iff t=s, s=r and 

iff IME..,..r_ A 
I t 
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IMs;.~F_ A 
I t 

f. IME..z..!:_
I t 

A iff it is not the case that IME..L.!:_ A 
t 

Next Aqvist defines time adverbs in th~ same way as 

he does with the tensed sentences. The truth condition of 

the time adverb I yesterday I is defined as 

(71) IMs.L.r_ yest iff t =r and t g yes), which means t 
I t 

falls within the day before s. 

Aqvist's approach rules out sentences like (64) in 

the following way: 

He translates (64) into the form of (72): 

(64) *John has come yesterday. 

(72) IME..L.r_ yest Hasbeen (John come) 
I t 

Then by (67b), (73) is obtained: 

(73) IME.L.r_ Hasbeen (yest & John come) 
I t 

By the truth condition (70c), (74) is derived from (73): 

(74) a. t=s 

b. s=r 

c. for some e in T with e < t: IMs.L.r_(yest & John 
I e 

come) 

By (70e), (75) is obtained from (74c): 



(75) a. IM2~r_ yest 
I e 

as well as 

b. IM2~~_(John come) 
I e 

Again by the truth condition (71), (75a) yields: 

(76) a. e=r 

b. e < s, 

However, (74b) and (76a) together entail 

(77) s=e 

Then replacing e with s in (76b) because (77) says they 

are identical yields (78): 

(78) s < s 

since < C TxT is a binary relation which is to be a 

strict and irreflexive linear ordering on T, s can not be 

earlier than itself. Therefore , there cannot be any model 

Mt,r and any t such that IM2~r_ yesthasbeen (John come). 
I e 

Hence (64) is ruled out. 

However, some flaws with Aqvist's approach are 

141 

apparent. Suppose the sentence (64) has a time adverb 'now' 

instead of the time adverb 'yesterday' and then we have a 

sentence: 

(79) John has come now. 

(79) is translated into 

(80) IM2~~_ Hasbeen now (John come) 
I t 

By the truth condition (70c), we get from (80): 

(81) a. t=s, and 



By 

b. s=r. 

c. for some e in T: e < t IM2~~ now (John come) 
I e 

the truth condition (70d) , we get from (81c): 

(82) a. e = s 

b. s = r 
c. IM2~r_ John come 

I e 

(81a) and (82a) together entail (83) : 

(83) e=t. 
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However, according to (81c), e < t. This 

contradicts (83). That is, e can not be identical to t and 

earlier than t at the same time. The contradiction in time 

should rule out (79). But (79) is well-formed. Here, 

Aqvist's approach fails. 

The problem with Aqvist's approach lies in the fact 

that the obligatory identity between t and r in the truth 

condition formula associated with time adverbs leads to an 

obligatory identity between rand e • This is fine only 

when rand e are identical. But when in a tensed form e is 

earlier than r, problems arise. One possible solution to 

this problem is to develop an approach which does not 

involve a connection between r of the time adverb and e of 

the tense. 

We notice that (79) which Aqvist's approach wrongly 

predicts to be temporally ill-formed does not pose a 

problem for our analysis: In our analysis, 'now' loosely 
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denotes a time interval overlapping the speech time, the 

condition that T(T) C Ad(T) is satisfied in (79) and 

therefore (79) is correctly predicted to be temporally 

well-formed by our rule (9). Once again our analysis proves 

to be superior to Aqvisit's treatment of tense and time 

adverbs. 

5. Summary 

The analysis we have developed to account for the 

relation between tense and time adverbs consists of a set 

of rules. Working together, these rules are able to specify 

the function of time adverbs in a sentence, rule out 

temporally ill-formed sentences, keep in good ones and 

provide correct temporal interpretations. In addition, 

ours proves to be much b~tter compared with Hornstein's and 

Aqvist's analyses because it deals with sentences theirs 

fail to deal with. 

In our analysis, we do not relate the time adverb 

with the event time directly. Instead, we relate time 

adverbs with the reference time or the orientation time in 

a direct fashion and then let the event time be inferred 

through the reference time or the orientation time. To 

approach the event time this way has advantages and to do 

otherwise faces two major obstacles. The first obstacle to 

relating the time adverb with the event time is that the 

time adverbs do not always specify the time scope during 



144 

which the event described in the sentence holds. In case of 

sentences of the past perfect form, the event time may not 

intersect with the time interval denoted by the time 

adverb. So the time adverb is not directly related to the 

event time. The second obstacle is that the event time of a 

sentence is sometimes quite vague. The time scope specified 

by the time adverb does not always function as the super 

interval of the event time of a given sentence. Relating 

the time adverb directly with the reference time enables us 

to talk freely about situations whose temporal boundaries 

are unknown. 

In our analysis the time adverb plays the role of 

specifying the time scope in which the reference time or 

the orientation time of a situation is located. Though the 

event time is not directly related to the time adverbs, it 

is directly related to the reference time. Their relation 

is a subset one. The reference time is a subset of the 

event time in all other cases. Because the reference time 

is subset of the time interval denoted by the time adverb 

and the event time can be super interval of the reference 

time, this makes it possible for the time interval denoted 

by the time adverb to be either a subinterval or 

superinterval of the event time. This only happens when the 

situation is [-homogeneous]. But when the situation is [

homogeneous], there is no way for the event time to go 

beyond the time interval denoted by the time adverb. We 
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also find that the time expressions fall into two 

categories: the homogeneous ones and the heterogeneous 

once. The former type goes with only homogeneolls situations 

and the time they denote is either identical to or a 

subinterval of the event time of the clause they occur in; 

while the latter can occur with any type of situation and 

the time they denote can be identica~ to, a subinterval 0 1--, 

or a super interval 0f the event time of the clause they 

occur in depending on the temporal nature of the situation 

the clause describes. 



4.1. Introduction 

CHAPTER 4 

TEMPORAL CLAUSES 
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At the beginning of this dissertation, we showed 

that time expressions in a sentence add extra conditions on 

temporal interpretation of given tense forms and a 

successful study of temporal interpretation also depends on 

a successful account of relation between tensed forms and 

their time expressions. The last Chapter focused on one 

type of time expression, time adverbs. This chapter is 

intended to be a study of another type of time expression, 

temporal clauses. 

The temporal clause is one headed by one of 

temporal connectives like 'when', 'after', 'until', etc. 

Typical examples are: 

(1) a. He bought her a gift when he visited Rome. 

b. She watches the five o'clock news while he cooks. 

Sentences containing temporal connectives are quite 

different from simple sentences in temporal interpretation. 

with a simple sentence, all we have to do is to look into 

the question of how its tense form is interpreted with 

~espect to a zero time. But in case of the temporal clause, 

we need also look into how a tense form is interpreted in 

relation with another tense form in the same sentence and 



how one type of temporal clause differs from another. Take 

(2) for example. 

(2) He came when he got the message. 
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With this sentence, what we need to know is more than just 

the information that both the situation of his coming and 

the situation of his getting the message are before the 

speech time. We also need to have a clear understanding of 

how these two situations are related temporally and how the 

'when'-clause differs from other temporal clauses, say, a 

while-clause. 

In this chapter, we try to accomplish two things: 

One is to examine what kind of temporal relation the 

commonly used temporal connectives express and see how the 

temporal and the main clauses are temporally interpreted 

with respect to each other as well as with respect to the 

speech time; The other is to develop a set of general rules 

to account for why (2) and the sentences in (1) are well

formed while those in (3) are starred. 

(3) a. *He has given her a call when he visited Rome. 

b. *He will send her a post-card before he visited 

Rome. 

4.2. Relations between the Main Clause and Temporal Clause 

Temporal connectives in English are listable. The 

most commonly used ones are: 'when', 'after', 'before', 'as 

soon as', 'while', 'until' and 'since'. It is the temporal 



relation between the main clause and the clause headed by 

each of these commonly used connectives that we are going 

to explore. Instead of looking into each temporal 

connective separately, we group temporal connectives into 

different categories on the basis of their temporal 

properties such as denoting a relation of simultaneity, 

anteriority, posteriority. 

4.2.1. Connectives Denoting A Simultaneity Relation 
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'When' and 'while' are two of the temporal 

connectives which can denote a simultaneity relation. By a 

simultaneity relation, we mean that the temporal clause 

denotes a situation which is more or less in the same 

temporal location as the main clause situation with neither 

totally anterior nor posterior to the other. This relation 

can be represented as TE(r) = M(r). (TE(r) and M(r) stand 

for the reference time of the temporal clause and the main 

clause respectively). 

Because the event time can be either identical or 

not identical with the reference time, the TE(r) = M(r) 

simultaneity relation may have different temporal 

realizations. When the event time is identical to the 

reference time, the simultaneity relation is equal to: 

TE(e) = M(e). This means that the temporal clause and the 

main clause denote two situations which are temporally 

identical. The sentences in (4) are examples: 



(4) a. My wife cleans the windows when I vacuum the 

floor. 

b. While he was a freshman, I was a sophomore. 
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When the reference time of the temporal clause is 

properly contained in its event time and the reference time 

of the main clause is the same as its event time, the TE(r) 

= M(r) simultaneity relation entails the M(e) g TE(e) 

relation. This means that the situation described by the 

temporal clause temporally contains the situation described 

by the main clause. situations of this kind can be 

illustrated with the following two sentences: 

(5) a. The house was burglarized when they were on 

vacation. 

b. The owner was rcbbed while he was alone in the 

store. 

In (5) the dominant readings are that the situation of 

house burglary or the owner being robbed is temporally 

located within a situation of their being on vacation or 

the owner being in the store, re~pectively. 

But when the reference time is a proper subset of 

the event time in the main clause, the TE(r) = M(r) -

relation entails the reading that TE(e) g M(e). This kind 

of situation can be exemplified by the sentences in (6): 

(6) a. When the tunnel caved in, the miners were on the 

ground. 

b. While she took a shower he dug the garden. 



The above sentences lead us to conclude (7) 

(7) The Similarity between 'When' and 'While' 

Both 'when' and 'while' can denote a TE(r) = M(r) 
reading and allow TE(e) = M(e); TE(e) ~ M(e); and 
M(e) C TE(e) interpretations. 

Though 'when' and 'while' can denote the same 

temporal relation, they are not real synonyms. The two 

connectives differ from each other in many ways. 

First, 'when' can connect two clauses of any 

temporal type. But 'while' cannot head a clause of an 

achievement: 

(8) a. He was in Rome when his first son was born. 

b.*He was in Rome while his son was born. 

c. Ben watched, when other children played. 

d. Ben watche~, while other children played. 
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The difference between these two connectives in (8) lies in 

that 'while' is durative in nature but 'when' is unmarked. 

When 'while' heads an achievement clause characterized with 

the nondurative nature, a semantic clash results and 

renders the sentence ill-formed. But 'when' is not 

inherently marked for either the durative or the punctual 

nature, and so, no matter what type of situation it goes 

with, no semantic clash results. The temporal semantic 

clash is not only confined to the temporal clause alone. We 

can find parallel phenomenon time adverbials as well. For 

example, a mismatch in temporal property between the time 

adverb and the clause yield an anomalous combination: 



(9) a. ?He was eating throughout noon yesterday. 

b. ?She got the message during five o'clock. 

Both time expressions are odd in (9) because the temporal 

incompatibility between the length of the ·time denoted by 

the NP following the preposition in the time adverbial and 
I .• 
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the semantics of th2 preposition itself. Each NP denotes a 

point of time while the preposition requires its complement 

to denote a longer duration than just a time point. 

Second, 'when' allows a partial overlapping 

reading in case that two connected situations involve 

accomplishments or achievements, but 'while' does not: 

(10) He wrote a letter when she drew a picture. 

In (10) both the temporal clause and the main clause 

describe accomplishment situations. And the normal reading 

of this sentence is: his writing a letter and her drawing a 

picture are temporally more or less identical. But this is 

not the only possible reading. (10) also allows the 

interpretation that the two situations in question are only 

partially overlapping. However, when the temporal 

connective 'when' in (10) is substituted with 'while' as in 

(11)v then a partially overlapping reading is not readily 

available: 

(11) He wrote a letter while she drew a picture. 

The employment of 'while' in (11) makes this sentence favor 

a reading that the two described situations occupy more or 

less the same time span. Say the event of his writing a 



letter started at five and ended at six. Then the event of 

her drawing a picture is normally interpreted as beginning 

approximately around five and ending around six, too. 

Suppose the former event started at four-thirty and ended 

at six and the latter started at five-thirty and ended at 

seven. Then we do not think (11) is a truthful account of 

the said situation (unless we interpret one of the two 

events as being homogeneous) . 
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Third, no matter whether 'while' connects 

accomplishments or homogeneous situations, the TE(r) = M(r) 

reading is always available: 

(12) a. He was a captain while he served in the army. 

b. While he painted the house, he painted the 

furniture. 

c. While he painted the house, the house looked 

beautiful. 

But this is not always so with the connective 'when'. When 

'when' connects two homogeneous situations as in (13a), the 

TE(r) = M(r) reading is normally present. But when 'when' 

connects one homogeneous situation and one nonhomogeneous 

situation as in (13c) or two nonhomogeneous situations as 

in (13b) , this reading may not always be available: 

(13) a. He was a captain when he served in the army. 

b. When he painted the house, he painted the 

furniture. 



c. When he painted the house, the house looked 

beautiful. 
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The sentences in (13) differ from those in (12) only in the 

temporal connective, but the reading that TE(r) = M(r) is 

dominant only in (13a), but not in (13b) and (13c). 

4.2.2. Connectives Indicating An Anterior Relation 

Connectives which indicate the temporal clause 

situation to be anterior to the main clause situation 

include 'when', 'as soon as', and 'after': 

(14) a. When their boss left, they knocked off. 

b. As soon as their boss left, they knocked off. 

c. After their boss left, they knocked off. 

The temporal readings of the sentences in (14) are pretty 

straight forward. In all these sentences, the situations 

denoted by the temporal clause are anterior to those 

denoted by the main clause. So the following generalization 

can be mane: 

(15) The Similarity of 'When', 'As Soon As' and 'After' 

'When', 'as soon as' and 'after' all can denote a 
TE(e) < M(e) reading. 

Although all these three temporal connectives can 

denote the TE(e) < M(e) reading, they differ from each 

other in several respects. 

First, 'after' connects two situations more loosely 

than either 'as soon as' or 'when'. This can be shown by 

the fact that only 'after' allows a modifier indicating the 
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temporal gap between the two situations : 

(16) a. Two days after he left, she left. 

b. *Two days as soon as he left, she left. 

c. *Two days when he left, she left. 

Second, with respect to 'when', the availability of 

the TE(e) < M(e) reading may depend on the situation type, 

but with respect to 'as soon as' and 'after', the situation 

type does not affect its interpretation much. In other 

words, the TE(e) < M(e) reading may be available or 

unaccessible contingent upon what type of situation is 

connected by 'when', but it is always available no matter 

what type of situation is connected by 'as soon as' or 

'after'. For example, when 'when' connects two homogeneous 

situations, the sentence more often than not lacks the 

TE(e) < M(e) interpretation, but when 'after' and 'as soon 

as' are used to connect two homogeneous situations the said 

reading is always possible: 

(17) a. When she worked in the store, she read papers. 

b. As soon as she worked in the store, she read 

papers. 

c. After she worked in the store, she read papers. 

Third, the reading of TE(e) < M(e) is the result of 

the interaction of our knowledge of the world with the 

situations described by a P-when-P sentence (a sentence 

whose temporal clause is a when-clause), wherea~ this 



reading is inherent in a P-after-P or P-as-soon as-P 

sentence: 

(18) a. He wrote a letter home when he read the paper. 

b. He wrote a letter home as soon as he read the 

paper. 

c. He wrote a letter home after he read the paper. 
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Our knowledge of the world tells us that normally we do not 

write a letter and read a paper at the same time. This 

knowledge triggers us to assign (18a) a sequential reading 

that TE{e) < M{e). Suppose in (18) the subject of the main 

clause and that of the temporal clause are non

coreferential. We then readily interpret (18a) to have a 

TE{r) = M{r) reading, even though the TE{e) < M{e) reading 

is also possible. This is because there is nothing strange 

about two separate situations being simultaneous. This 

shows that our understanding of the world plays a great 

role in determining the temporal reading of a P-when-P 

sentence. But this understanding does not play any role in 

the interpretation of a P-after-P or P-as soon-as-P 

sentence. Whether the subjects are coreferential or not, 

the reading that TE{e) < M{e) is obligatory in (18b) and 

(18G). 

'When' differs from 'after' and 'as soon as' in 

another way. The former, as has been shown, allows two 

nonhomogeneous situations it connects to partially overlap. 

That is, one situation is only partially anterior to 



another situation. But the latter do not permit this: 

(19) a. When she wrote him a poem, he painted her a 

picture. 

b. As soon as she wrote him a poem, he painted her 

a picture. 

c. After she wrote him a poem, he painted her a 

picture. 

(19a) permits a reading that the situation of her writing 

him a poem began before the beginning of the situation of 

his painting her a picture and ended before the ending of 

the painting situation. But (19b) and (19c) only mean that 

the situation of.writing a poem is totally before the 

situation of painting her a picture. 
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All the data given above show that 'after' behaves 

differently from 'when' but more or less like 'as soon as'. 

But when the main clause denotes a homogeneous situ.ation, 

'after' is like 'when' but not like 'as soon as': 

(20) a. He worked in a relief office when the volcano 

erupted. 

b. He worked in a relief office as soon as the 

volcano erupted. 

c. He worked in a relief office after the volcano 

erupted. 

In (20), 'when' and 'after' allow the situation described 

by the temporal clause to be only partially anterior to the 

situation denoted by the main clause, but this reading is 
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not possible in case of 'as soon as'. One may readily 

accept the partially overlapping reading for (20a), but may 

not so readily for (20c). But this kind of reading is 

correct. We can prove it with (21): 

(21) Mary was eating after he ate. 

According to our interpretation, (21) can permit a certain 

kind of overlapping reading. That is (2J,) can have a 

reading that the terminal point of the event 'he ate' 

overlaps the initial segment, or part of the event 'Mary 

was eating'. As long as the event 'he eat' ends before the 

entire event 'Mary eat', the sentence can be true. 

We know that for a past progressive situation to be 

true at a time t, it must be the case that there is a t' 

such that to < t, and the event had already started or the 

initial point had been passed at t'. In other words, a 

progressive event is not regarded as true at the initial 

point of the event, but rather at a time after that point. 

But for a past nonhomogeneous event to be true, it must be 

the case that there is a time t such that at t the 

terminative ending point of the event has been reached. 

Suppose in (21) the initial point of the event of 'Mary's 

eating' overlaps the ending point of the event of his 

eating at t. At t, the situation of 'Mary be eating' is not 

true yet, but at t, 'he ate' is true. The relation between 

the two events can be represented in the following diagram: 
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(22) he ate 

/-------/ Mary was eating 

T (e) /--------/ 

t M(e) 

In this situation, the sequential ordering is that 'Mary 

was eating' came after 'he ate' though not the entire event 

time of 'Mary was eating' is later than the event time of 

'he ate'. 

Suppose in (21), the event 'he eat' started before 

the beginning of the event 'Mary eat', and ended before the 

ending of 'Mary eat'. Now the situation can be represented 

as (23): 

(23) he ate t 

/--------/ Mary was eating 

T (e) /---------/ 

M(e) t' 

In (23), at t, 'he eat' is true. There is a t', such that 

t' is not the final point of the event of 'Mary eat' and 

t' > t. At t', 'he eat' is not true but 'Mary be eating' is 

true. This diagram shows clearly that after the event 'he 

eat', 'Mary be eating' still holds. So this situation 

demonstrates that as long as the event of the temporal 

clause in (21) ends before the event of the main clause 

ends, (21) is true. 

similarly, the same kind of readings are available 

in a sentence whose temporal clause is in the progressive 



form while the main clause is in the nonpLogressive form. 

Consider (24): 

(24) He ate after she was eating. 
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Suppose in (24), the event 'he eat' ends after the event 

'she be eating' and two events also overlap. This situation 

can be represented as (25): 

(25) she was eating 

1----------------1 he ate 

T(e) 1---------1 
M(e) t 

In (25), there is a time t, such that at t, 'he eat' is 

true, 'she be eating' is not true, but 'she was eating' is 

true. That is, there is no time t', at t' 'he eat' is true 

and 'she be eating' is true, too, unless 'he eat' is 

treated as a process. So with respect to (24), as long as 

the event of the main clause ends after the ending of the 

event of the temporal clause, the sentence is true. 

Of course this remark only applies to sentences 

like (24) and (21) in which the nonprogressive clause is 

nonhomogeneous. If that clause describes a homogeneous 

situation, things will be different. Consider (24) again. 

If 'he eat' is used to mean that he is engaged in the 

activity of eating, then in the diagram (25), there will be 

a time at which both 'she be eating' and 'he eat' are true. 
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All this leads to the following conclusion: 

(26) The Interpretation of P-after-P sentences: 

A P-after-P construction has a reading of M(r) > 
T(r) and there is at least a time t, such that at 
t, the event described by the main clause is true, 
but not the event described by the temporal clause, 
which is true at a time earlier than t. 

(26) assigns correct readings to sentences like (21) and 

(24): M(r) is included in M(e) in (21) and T(r) is included 

in T(e) in (24) because of the progressive form. So the 

relation M(r) > T(r) does not necessarily mean that M(e) > 

T(e). But it does imply that the event of the temporal 

clause ends before the event of the main clause. Otherwise 

there will be no time t, such that at t, 'Mary be eating' 

is true and 'he eat' is not true at t but at a time earlier 

than t. In short, (26) permits (21) and (24) to have more 

one than one reading as long as the reading indicates that 

the event of the temporal clause ends before the ending of 

the main clause. 

(26) also works well with the sentences given in 

(lSC) because those sentences describe nonhomogeneous 

events, with these types of events, their event time cannot 

be extend beyond their reference time, and the relation 

M(r) > T(r) necessarily imply that M(e) > T(e). (26) also 

allows (20c) to have a reading on which the event time of 

the volcano's eruption is a subset of the event time of his 

working in a relief office. This reading may strike one as 



odd. But if given a second thought, it is perfectly 

acceptable. 

Intuitively, the connective 'since' can be 

classified as belonging to the same category as 'after', 

'when' and 'as soon as', because it can indicate the TE(r) 

< M(r) temporal relation. For example, in (27): 

(27) He has lived alone since his wife walked out. 

the situation of his wife's walking out clearly precedes 

that of his living alone. 

But 'since' is quite different from the other 

connectives. It differs from 'after' in that, with a P

after-P sentence, the TE(r) < M(r) reading is always 

available no matter what type of situation is involved, 

but, with a P-since-P sentence, this 

reading may not be available when the temporal clause 

denotes a homogeneous situation: 

(28) He has had a fever since he has been here. 

According to our intuitions, (28) has the reading that the 

situation of his having a fever is at least as long as the 

situation of his being here. That is, (28) is interpreted 

as TE(r) = M(r) rather than as TE(r) < M(r). 

'Since' also differs from all the rest of 

connectives in a unique way. While all other temporal 

connectives can connect clauses in any tense forms as long 

as the connecting meets the temporal interpretation rules, 

'since' heads only a clause in the past tense or in the 

161 



perfect tense form and adjoins this clause to a clause in 

the perfect tense form. Otherwise the sentence is 

questionable: 

(29) a. Tom has met her twice since he came here. 
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b. ?Tom met her twice since he carne. (this sentence 

is acceptable in some dialects). 

These characteristics of since-clauses lead us to propose 

the following interpretation rule for the P-since-P 

construction: 

(30) The Interpretation of a P-Since-P sentence 

A P-since-P has the reading that 
a. M(r) « L « i, and 
b. TE(r) = M(r) if TE(r) « L « i, otherwise 
c. TE(r) < M(r). 

( i is interpreted either as t or as 0.) 

(30a) guarantees that the main clause in a·P-since-P 

sentence is always in the perfect form. (30b) and (30c) say 

that the tense of the temporal clause must be identical to 

the tense of the main clause if the 'since'-clause is in 

the perfect form, otherwise, the temporal clause must be in 

the past tense and the subordinate situation immediately 

precedes the main situation. 

(30) captures our intuitions and assigns correct 

temporal readings to the sentences in (31): 

(31) a. She has fought for her sonDs custody since he 

got hurt. 

b. Since he has been sick, I have heard from him 

twice. 
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c. He had written to me twice since he left. 

In (31a), because the temporal clause is not in the 

perfect form, (31a) has the reading that the reference time 

of the situation 'fighting for her son's custody' begins at 

the reference time of the situation of her son getting hurt 

and continues to the speech time. Because the main clause 

describes a homogeneous situation, its event time may 

extend beyond its ref·erence time. This means her fighting 

for her son's custody may be carried on into the future. 

In (31b), the reference time of the temporal clause 

is a time interval ending at the speech time. By (30), we 

get the reading that the reference time of the main clause 

is identical to that of the temporal clause. Because the 

temporal clause describes a homogeneous situation, its 

event time can be either identical or extend beyond its 

reference time. Because the main clause describes a 

nonhomogeneous situation, its event time cannot extend 

beyond its reference time. The consequence is that the 

event time of the main clause is properly included in the 

event time of the temporal clause. 

In (31c), the main clause is in the past perfect 

form, and so M(r) ends at its orientation time. Because 

the temporal clause is not in the perfect form, by (30), 

TE(r) marks the beginning of Mer). That is, the reference 

time of the main clause is a past time interval and this 

interval begins at TE(r). This means that during the 



interval between the orientation time of the main clause 

and the reference time of the temporal clause, the 

situation of his writing to me occurred only twice. 

All three readings assigned by (30) to (31a, b, and c) are 

intuitively sound. 

4.2.3. Connectives Expressing A Posterior Relation 
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The most common connective which denotes the 

situation of the temporal clause being posterior to that of 

the main clause is Ibefore l : 

(32) I anted up my part of the coffee fund before Tom 

did. 

Intuitively, Vbefore l is the converse of lafterl. 

This can be shown by the fact that switching the main 

clause and the temporal clause around and substituting 

I before I with lafterl in (32) will not change the meaning 

of the sentence on the condition that the 'before l clause 

is free from a possible counter-factual reading: 

(33) Tom anted up his part of the coffee fund after I 

did. 

Both (32) and (33) mean that my contribution of my share of 

money to the coffee fund precedes Tomls contribution. The 

identity in meaning between (32) and (33) seems to suggest 

that the semantics of the temporal connective I before I is 

the inverse of that of the connective lafter'. If this is 

the case, we can define I before I by reversing the 

definition of lafterl and phrase it as (34): 



165 

(34) The Interpretation of P-before-P sentences: 

A P-before-P construction has a reading of M(t) < 
T(r) and there is at least a time t, such that at t, 
the event described by the main clause holds, but 
not that of the temporal clause, which holds true at 
a time later than t. 

Let's test whether (34) is valid or not with the sentences 

below: 

(35) a. She had diced up the onion before she cut the 

potato. 

b. He was eating before she arrived. 

c. She made the bed before he was eating. 

d. She was running before he was running. 

e. We played chess before they played tennis. 

By (34), we get the reading that the M(r) < T(r) 

relation holds in all those sentences. In (35a), because 

both the main clause and the temporal clause describe 

nonhomogeneous situations, the relation M(r) < T(r) 

entails that M(e) < T(e). In (35b), the main clause 

describes a homogeneous situation. and so M(e) is not 

identical to M(r). It follows that the relation that M(r) < 

T(r) does not necessarily mean that M(e) < T(e). (34) 

predicts (35c) to have the reading that M(e) begins before 

T(e) is realized no matter whether M(e) overlaps T(e) or 

not. Even if T(e) is a subset of M(e), as long as the 

situation of his eating is anterior to the event of his 

arrival, (35b) is true. In (35c), (34) does not permit M(e) 

to overlap any part of T(e). For any overlapping will 



violate the second part of (34). That is, any overlapping 

between M(e) and T(e) will create a time t, at which both 

M(e) and T(e) are true. This can be illustrated with the 

diagram (36): 

(36) she make the bed t 

1----------1 

1--1----------1 
t 

he was eating 
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In (36), 'she make the bed' is true at t. As the event 'he 

eat' has already passed its initial point at t, 'he be 

eating' is also true at t. This violates the condition 

specified in (34). Hence (34) only allows (35c) to have a 

reading that M(e) < T(e) in case that the temporal clause 

denotes a homogeneous situation. In (35d) , both the main 

clause and the temporal clause are of homogeneous 

situations. Since homogeneous can be true at any time once 

their initial points have been passed, (34) will predict 

(35d) to have any kind of reading as long as their M(e) 

begins before the beginning of T(e). The same 

interpretation applies to (35e) if we treat the main clause 

and the temporal clause in (35e) as both denoting 

homogeneous situations. 

All interpretations assigned by (34) for all the 

given sentences are in harmony with our intuitions and 

correct. So (34) is empirically supported. However, we 
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notice that the 'before' connected sentence and the 'after' 

connected sentence are not absolute converses. The converse 

relation holds only when both the temporal clause and the 

main clause describe nonhomogeneous situations as has been 

shown between (32) and (33). But in case one clause denotes 

a homogeneous situation, the converse relation is 

overridden. Consider the sentences in (37), (38) and (39): 

(37) a. The school master came in before he was smoking. 

b. He was smoking after the school master came in. 

(38) a. He met her before she worked as a waitress. 

b. After he met her, she worked as a waitress. 

(39) a. He worked on tense before she worked on aspect. 

b. She worked on aspect after he worked on tense. 

(37a) does not allow the possibility that his smoking can 

overlap the school master's coming in. But (37b) does allow 

this reading. (38a) has the reading that his meeting her 

temporally entirely precedes the Qituation of her working 

as a waitress, whereas (38b) allows the possibility that 

her worked as waitress even before he met her. (39a) is 

true as long as his working on tense began before her 

beginning to work on aspect, while (39b) is true as long as 

her working on aspect holds when his working on tense on 

longer holds. So (39b) allows the possibility that her 

working on aspect may even start before his working on 

tense. 



In his treatment of the temporal connective 

'before', Hornstein tries to assign the counterfactual 

readings to temporal clauses which contains the relational 

word 'had/have': 

(40) Tom left home before he had made his bed. 
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According to Hornstein, the temporal clause in (40) 

describes an unactualized situation. That is, his making 

his bed does not take place. Wachtel (1982,339) points out 

this generalization does not hold. I agree with Wachtel. 

The counterfactual judgments require more than syntactic 

information to decide. In case of (40), it is our knowledge 

of the world that triggers us to assign a counterfactual 

reading to the temporal clause. We know that in normal 

situations, to make one's bed, he must be at home. If one 

has left home he cannot be still home and make his bed. To 

claim both events described by the main and the temporal 

clause hold is to assert that one is both at home and is 

not at home at the same time. This results in a 

contradiction. The only way for this sentence to make sense 

is to assign the temporal clause a counterfactual reading. 

So in case of (40) it is pragmatics that is at work. One 

strong evidence for this ~emark is that if the subject of 

the main clause does not coindex with that of the temporal 

clause, the counter factual reading is not forced. 



Besides 'before', some other connectives such as 

'when' and 'until' may also express the posterior temporal 

relation: 
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(41) a. When he left home, he turned off all the lights. 

b. Tom lived on welfare until he got a plumber job. 

(41a) has the. reading that the situation of his leaving 

home follows the situation of his turning off all the 

light; and (41b) has the interpretation that Tom's living 

on welfare lasts at least as long qS the interval precading 

his getting a plumber job. 

We notice that, if we replace the connectives 

'when' and 'until' with 'before' in (41), the resultant 

sentences 

(41') a. Before he left home, he turned off all the 

lights. 

b. Tom lived on welfare before he got a plumber 

job. 

do not differ much from the original ones. But this does 

not mean that there is no difference among 'before'~ 'when' 

and Wuntil'. On the contrary, they differ very much from 

one another. 

The most salient difference between 'before' and 

'when' is that with a P-before-P sentence the M(r) < TE(r) 

reading is always present, while in a P-when-P sentence 

this reading is not readily available. 
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In almost all cases the availability of the M(r) < 

TE(r) reading in P-when-P sentence is triggered by either 

our knowledge of the world or by the presence of some 

special lexical items such as the relational 'have'. (41) 

is an example of how our knowledge of the world forces us 

to assign an M(r) < TE(r) reading to a P-when-P sentence. 

We know that normally the switch to control home lights is 

inside the house and so, of the two events 'turning off the 

lights' and 'leaving home', it is logica~ that the former 

precede the latter; otherwise once one leaves home, there 

is normally no way to touch the controlling switch to 

perform the event described in the main clause. (Of course, 

what we have just been talking about is a normal situation. 

This does not mean that no other situation is possible. 

Imagine one has a remote control system in one's car to 

control his horne lights. It is perfectly possible that 

after he leaves home, he turns off his home lights through 

the remote control system.) It is this knowledge that 

forces an M(r) < TE(r) interpretation of (41a). The same is 

true of (42): 

(42) spot was crossing the street when a car ran him 

over. 

we know that, once the dog was run over dead, there is no 

way for him to proceed to cross the street and the 

situation of ,crossing street. This knowledge leads us to 

infer that the event of spot's crossing the street was 
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interrupted by the accident and assign (42) an M(r) < TE(r) 

reading accordingly. 

More often than not an M(r) < TE(r) reading 

associated with a P-when-P sentence is due to the presence 

of some special lexical items in the main clause. The 

sentences in (43) are examples. 

(43) a. When he did his homework, she had done hers. 

b. When he did his homework, she just did hers. 

In (43), the presence of 'had' and 'just' are rasponsible 

for the M(r) < TE(r) reading. without these two words, this 

reading is not available. 

All this shows that, 'when' can connect two 

situations in a sentence with the interpretation of M(r) < 

TE(r), like the connective 'before', but, unlike 'before', 

'when' itself does not denote the M(r) < TE(r) temporal 

relation. Rather this relation is denoted though some 

special words such as the relational 'have', and the adverb 

'just' . 

'Before' and 'until' have much in common. 'until' 

requires that the events in the main clauses end when the 

- events in the temporal clauses take place. In other words, 

with situations described by a P-until-P sentences, there 

is a time t, at t the temporal event holds and before t, 

the main event holds. This characteristic is very similar 

to that of 'before'. As for whether the situation described 

in the main clause holds at t, it is really matter of 
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pragmatics. This can be shown by the following sentences: 

(44) a. She kept working until she fainted. 

b. She did not wake up until the alarm clock rang. 

c. He was running until she ran a mile. 

d. She did not run a mile until he was running. 

(44a) has the reading that before the time at which 

she fainted, she was engaged in working. And our common 

sense tells when one enters an unconsciousness state, there 

is no way he can still work. So there is no overlapping 

between the two events. 

(44b) has the reading that before the clock rang, 

she did not wake up. In normal cases, the ringing of a 

clock causes one to enter an awake state. So we tend to 

assign this sentence the reading on which the terminal 

point of her sleep overlaps at least the initial point of 

the event of the clock's ringing. 

In (44c), the temporal event is nonhomogeneous. For 

this event to be true, its terminal point must be reached. 

So (44c) has the reading that, before the terminal point of 

the event 'she run a mile' is reached, the event 'he be 

running' is true. This implies that there is an overlapping 

between the two events in the temporal clause and the main 

clause. 

In (44d) , the temporal clause describes a 

homogeneous situation and this situation is true as soon as 

it starts. So (44d) has a reading on which during an 



interval preceding the initial point of the event 'he run' 

is reached, the negative case of her running a mile is 

true. 

But 'until' also differs from 'before' in several 

respects. First, when the main clause describes a 

homogeneous situation, the P-before-P sentence may allow 

the possibility that there is a temporal gap between M(e) 

and TE(e), whereas the P-until-P sentence does not readily 

permit this possibility: 

(45) a. He played chess before his wife came home. 

b. He played chess until his wife came home. 
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(45a) is true as long as his playing chess is temporally 

anterior to his wife's coming home. As for how long before 

his wife came home did he stop playing or whether he was 

still playing when his wife came in, it does not make any 

difference to the truth condition of (45a). Say he played 

chess from 4 to 5 and his vTife came home at 6. (45a) is 

still true but not (45b). For (45b) to be true, his playing 

chess must continued up to the moment of his wife's coming 

home. 

Second, when the main cJ.ause is in the negative 

form negating a nonhomogeneous situation, the P-before-P 

sentence does not imply that the event characterized by 

this main clause is necessarily realized when the situation 

denoted by the temporal clause starts to hold, the P-until

P sentence does imply this: 



( 46) a. They did not give in until they ran out of 

munitions. 

b. They did not give in before they ran out of 

munitions. 

(46a) says that when they ran out of munitions, they did 

give in. Though (46b) implicates this reading, it does not 

commit itself to it. This reading is cancelable in (46b) 

but not in (46a): 

(46') a. *They did not give in until they ran out of 

munitions, and they never did. 

b. They did not give in before they ran out of 

munitions, and they never did. 

So the reading that the negated main situation is 

necessarily realized when the subordinate situation is 

realized is part of the inherent meaning of the P-until-P 

sentence, but only an implicature of the P-before-P 

sentence. 

Note a P-until-P sentence with the negative main 

clause behaves somewhat differently from one with the 

affirmative mai:i1 clause: 

(47) a. She lived there until she was 70. 

b. She did not leave there until she was 70. 

Both sentences are well-formed, but only the first one 

(47a) allows the adjoining of a phrase like 'and older' to 

the temporal clause: 

(48) a. She lived there until she was 70 and older. 
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b. *She did not leave there until she was 70 and 

older. 

175 

And only the first one allows the augment of another clause 

like 'in fact she never left' to the sentence: 

(49) a. She lived there until she was 70 and, in fact, 

she never left there. 

b. *She did not leave there until she was 70 and, 

in fact, she never left. 

The sentences in (48) and (49) show that a P-until

P sentence with an affirmative main clause allows the 

possibility that the main event may not necessarily come to 

an end at the time when the event denoted by. the temporal 

clause starts to hold, whereas a P-until-P sentence with a 

negative main clause does not permit the possibility that 

the negated situation continue to remain unrealized after 

the subordinate event starts to hold. 

Furthermore, the disparity in acceptability between 

(48a) and (48b) and between (49a) and (49b) parallels the 

difference between (46a) and (46b). This suggests that a P

until-P sentence with an affirmative main clause and a P

before-P clause have something in common: In both 

constructions, the time at which TE(r) starts to hold does 

not necessarily mark the ending point of TE(e). 

The above observation leads us to propose the 

following interpretation rules for a p-until-P sentence: 



(SO) The Interpretation Rules of a P-Until-P sentence 

a. M(r) < TE(e) 
b. TE (r) < M ( e) 

(a) applies to positive main clauses; 
(b) applies to negative main clauses. 

Note that M(e) is the event time of the main clause and 

TE(e) and TE(r) are the event time and the reference time 

of the temporal clauses respectively. (SO) can capture our 

intuitions: 
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(SI) a. He did not pay back the money until he was sued. 

b. He worked on the project until he was 6S. 

By (SOb), (Sla) has the reading that he payed the money 

after he was sued. By (SOa), (SIb) has the reading that he 

first reached 6S years old and then he quit working on the 

project. 

4.3. Well-Formedness Conditions 

In section One, we looked into the relation between 

the main clause and the temporal clause and formed specific 

rules for a number of individual cases. We turn attention 

now to the well-formed conditions on combining temporal 

clauses with main clauses. 

Obviously, temporal clauses are very similar to 

time adverbs. Semantically, they both play more or less the 

same role. For example, in answering the question: 

(SI) When did he come in? 

one can employ either a time adverb or a temporal clause: 

(S2) a. (He came in) around five. 
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b. (He came in) when you were making a call next 

door. 

The time adverb 'around five' and the temporal clause 'when 

you were making a phone call next door' have the same 

function, specifying the temporal location of the situation 

in question. 

Lexically, time adverbs and temporal clauses are 

often headed by almost the same set of words. Most temporal 

connectives heading temporal clauses can also function as 

prepositions heading phrases of time adverbial. For 

example, we have 'before five' and 'before he came': 'after 

she left' and 'after breakfast': 'since the war broke out' 

and 'since the war': and 'until the sun set' and 'until 

seven o'clock'. 

Syntactically, some temporal phrases and their 

corresponding clauses may both take pre-modifiers. Fer 

instance, we can say 'immediately before five' and 

'immediately before she came': and 'right aftGr the war' 

and 'right after the war was over'. 

Because temporal clauses behave like time adverbs, 

it is desirable to have a set of general and powerful 

rules, general in the sense that they amount to a unified 

account of both time adverbs and temporal clauses, powerful 

in the sense that they can rule out temporally ill-formed 

combinations no matter these combinations involve time 

adverbs or temporal clauses. 



since we have already developed a set of rules for 

time adverbs, we do not need to look for another set. What 

we are going to do is to adapt the conditions we have 

proposed for time adverbs and make them applicable to the 

temporal clause as well. 

Recall that in combining tenses with time adverbs 

we proposed a set of well-formedness condition rules. For 

convenience, we renumber this set of rules as (53) 

(53) Conditions on Combining the Clause and the Time 

Adverb 

a. T(T) C Ad(T) 
b. T(RLO) C Ad(T) 
c. Ad(T) = T(RLO) 

(a) holds in adjoining a time adverb to a sentence; 
(b) also holds in case of the present perfect; and 
(c) applies when the time adverb is a since-type. 

To make (53) applicable to adjoining a temporal 

clause to a matrix clause, we first need to determine what 

times T(T) and Ad(T) in (53) correspond to in a clause-

temporal connective-clause construction (henceforth P-TC-

P) • 
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In (4), T(T) is the reference time with the linking 

time or the orientation time of the clause modified by the 

time expression; and, in a P-TC-P construction, the 

temporally modified clause is the main clause. Logically 

T(T) in (53) corresponds to the reference time with its 

linking time or the orientation time of the main clause in 

a P-TC-P construction. 
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But what time does Ad(T) correspond to in a P-TC-P 

construction? There are two possible candidates: the 

reference time of the temporal clause and the time interval 

denoted by the whole temporal clause. 

We notice that Ad(T) cannot correspond to the 

reference time of the temporal clause, because if it did, 

then the reference time of the main clause would be a 

subset of it and this would lead to \-lrong temporal 

interpretations. This can be illustrated with (54): 

(54) He went away before she came back at five. 

By our definition, in (54), the reference time of the 

temporal clause is a subset of the time interval denoted by 

the time expression 'at five'. That is, r ~ lat five I . If 

Ad(T) corresponds to the reference time of the temporal 

clause, then Ad(T) ~ lat five I . Because the binary relation 

of temporal inclusion is transitive, the two set of 

relations, T(T) ~ Ad(T) and Ad(T) ~ lat five I , entails 

that: T(T) ~ lat five I • This suggests that in (54) his 

going away took place at a time within the time interval 

denoted by the time adverb 'at five'. This is a wrong 

reading. 

Recall, when we account for the temporal relation 

between the clause and the time adverb, we analyze Ad(T) as 

standing for a time interval denoted by the whole time 

expression. By the whole time expression, we mean the time 

expression with its modifier if it has one. If the time 



expression happens to have a preposition, the meaning of 

the preposition is also taken into consideration. For 

example, in the sentence below: 

(55) He left before five. 

Ad(T) is identified with the time interval denoted by the 

whole expression 'before five' not by 'five' alone. 

A temporal clause such as 'before she came' 

syntactically parallels the time expression 'before five' 

with the temporal connective corresponding to the 

preposition and the temporal clause corresponding to the 

NP. 

In case of the time adverb, the whole time 

expression, as has been pointed out, includes its 

preposition. By analogy, in case of the temporal clause, 

the whole expression should be the whole temporal clause, 

including the temporal connective. We therefore stipulate 

that Ad(T) in (53) corresponds to the time interval which 

holds the temporal relation specified by the temporal 

connective with the reference time of the temporal clause. 

For instance, in case of (54), Ad(T) corresponds to a time 

interval what holds the temporal relation specified by the 

connective 'before' with the reference time of her coming 

back. That is, Ad(T) is a time interval which is anterior 

to the reference of her coming back. 

However, (53) is proposed for combining the clause 

and the time adverb. To make it apply to temporal clauses 
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as well, we adapt it and rephrase it as (56) by changing 

time adverbs into time expressions (TE) , which can refer to 

both time adverbs and temporal clauses: 

(56) Conditions on adjoining a Time Expression to a 
Clause 

a. T(T) C TE(T) 
b. T(RLO) g TE(T) 
c. TE(T) = T(RLO) 

(a) is required in adjoining a time expression 
to a sentence; (b) is required if the main clause 
is in the present perfect. and (c) is also required 
if the time expression is a since-type. 

Obviously, the working of (56) depends upon a 

correct calculation of what time intervals T(T), T(RLO) and 

TE(T) stand for in a given sentence. The temporal value of 

T(T), which is the reference time or the orientation time 

of the matrix clause, is not hard to determine. Neither is 

the temporal value of T(RLO). But the temporal value of 

TE(T) needs calculation in case of the temporal clause. 

To know what time interval the whole temporal 

clause specifies, we need to know both the reference time 

of the clause and the meaning of the connective. Once we 

know both of them, we can then determine what a time 

interval TE(T) stands for. The reference time of the clause 

is easy to determine because our definitions of various 

tense forms provide clear answers. The meaning of each 

temporal connective is equally simple because in the last 

section we studied them. So we can easily figure out the 

temporal value of TE(T) through a compositional rule. 



The working of (56) with respect to the temporal 

clause can be illustrated with the sentences below: 

(57) a. *Tom flew into rage after she tells him the 

news. 

b. *She is knitting me a swealter while the winter 

came. 

c. He has worked on it since he was told to do so. 

d. The fire had destroyed the whole ,house when 

firemen came. 
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In (57a) the reference time of the main clause is a 

past time interval. That is, T(T) < t. The reference time 

of the temporal clause is a time interval overlapping the 

speech time. The temporal connective 'after' indicates a 

time interval later than the reference time of the temporal 

clause. That is, TE(T) < t. There is no way to satisfy the 

first condition in (56) in (67a), which is therefore 

predicted to be temporally ill-formed. 

In (57b) the reference time of the main clause is a 

time interval overlapping the speech time and so t g T(T). 

The reference time of the temporal clause is a past time 

interval. Because 'while' does not one's attention either 

before or after the reference time of the temporal clause, 

TE(T) is equal to this time interval and is anterior to the 

speech time. That is 

TE(T) < t 

since TE(T) is a past time interval, all of its 
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subintervals must be anterior to the speech time, too. 

Therefore there is no way for T(T) which is a time interval 

overlapping the speech time to be a subinterval of TE(T). 

(56a) is violated and (57b) is correctly predicted to be 

ill-formed. 

In (57c) , T(T), equal to the reference time of the 

main clause, is a time interval stretching from the speech 

time back into the past; TE(T), the time denoted by the 

whole since- clause, is a time interval with the reference 

time of the temporal clause marking its inceptive point and 

the speech time marking its terminative point. since both 

T(T) and TE(T) stand for time intervals starting in the 

past and terminating at the speech time, (57c) meets the 

conditions specified in (56) and therefore is correctly 

predicted to be temporally well-formed. 

In (57d), T(T) is anterior to the speech time. 

TE(T) stands for a time interval which holds the temporal 

relation specified by 'when' with the reference time of 

firemen's arrival. The temporal connective 'when' denotes 

an overlapping or being-next-to temporal relation. So the 

T(T) g TE(T) condition in (9) assigns (57d) a reading that 

the reference time or the orientation time of the matrix 

clause either overlaps or is temporally next to the 

reference time of the temporal clause. The presence of the 

aux 'have' adds one extra condition on the temporal 

interpretation of (57d). In our analysis, 'have' links the 
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the reference time of the clause it is in to an orientation 

time and indicate the former is anterior to the latter. By 

the 'have' interpretation rule, the orientation time is the 

reference time of a syntactic related clause. It follows 

that the reference time of fire destroying the house is 

anterior to the time of firE~men' s arrrival. 

(56) works well with respect to the sentences in 

(57), but a curious situation exists: 

(58) *He is leaving after she came back. 

In (58), T(T) is a time interval overlapping the speech 

time; TE(T) is a time interval which starts before the 

speech time and projects from that time point into the 

future. Logically if a time interval is later than a past 

time interval, it is not necessarily a past time. There 

should be no problem for (58) to satisfy (56), which in 

turn will predict (58) to be a good sentence. But this 

prediction is wrong. How should we account for this? 

One seemingly possible solution is to resort to 

Grice's conversational principle, analyzing temporal 

connectives like 'before' and 'after' as meaning 

immediately 'before' or 'after'. and maintaining that a 

time immediately 'after' a past time is still a past time. 

For, if we treat temporal clause like 'after ••• to refer to 

a time interval which is long after the reference time of 

the temporal clause, we are violating the maxim of manner 

by saying something not precise. Because of the working of 



this principle, 'after 

immediately after •••• 

, is normally interpreted to be 
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But a more curious situation exists. Consider (59): 

(59) *He is leaving twenty minutes after she left. 

Suppose (59) is uttered at a time ten minutes after the 

time she left. In -the context it is clear that the time 

interval during which the situation of his leaving is 

believed to be realized is still future with respect to the 

speech time and the whole temporal clause together with its 

time adverb denotes a time interval also later than the 

speech time. The condition T(T) C TE(T) can hold without 

leading to any contradiction. (59) will predict (58) to be 

O.K. But in fact (59) sounds odd. Similar examples are 

found among sentences with time adverbs: 

(60) ?He will go twenty minutes after lunch. 

When (60) is uttered say ten minutes after lunch, the 

sentence is odd. 

In both cases mentioned above, the speaker does not 

violate Grice's maxim of manner. He clearly specifies the 

exact time during which the situations in the main clauses 

are supposed to be realized. In both situations the 

conditions specified by (56) are met. However, the 

sentences are still starred. Clearly, Grice's 

conversational principle cannot account for this. There 

must be something else which triggers the oddness of this 

type of sentence. 
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In the literature (Comrie 1985,5) time is generally 

divided into three divisions, the past, the present and the 

future. It seems that all temporal connectives except 

'since' relate only time intervals which fall into the same 

division. Why is it so? Is it because in English there is 

no grammatical category to talk about situations which span 

over different time segment, and the lack of way to talk 

about such situations makes the relating times involving 

different time divisions unnatural? This is a mystery. I 

have no answer to this question. To capture this 

phenomenon, all I can do for the time being is to revise 

(56) into (61) adding one more condition to the effect 

that: Avoid relating a time interval in one temporal 

division with another interval in another division: 

(61) Conditions on Adjoining a Time Expression to a 

Clause 

a. T(T) g TE(T) 
b. T(RLO) C TE(T) 
c. TE(T) Q T(RLO) 
d. T(T) and TE(T) are in the same temporal division. 

(a) and (d) hold in every case; 
(b) holds in the present perfect and 
(c) holds in case of combining a 'since'-type of 

phrase. 

No doubt, any special condition added to a rule 

will not make it more elegant. But to do so is necessary in 

case of (61). What is more, the added condition (61c) does 

not raise problems for what leads to (53) in the first 

place. 



The revised conditions (61) successfully deal with 

the operation of adjoining both time adverbs or temporal 

clauses to main clauses. By resorting to the same set of 

rules to deal with both time adverbs and temporal clauses, 

we have provided a unified account and thereby achieved 

maximal explanatory power with the simple statements. 

4.4. Summary 
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In the beginning of this chapter we set before 

ourselves two tasks: to develop an analysis which can rule 

out temporally ill-formed P-TC-P constructions; and to pin 

down the relative positions between the situations denoted 

by the temporal clause and the main clause. We have 

achieved both objectives. In accounting for why some P-TC-P 

constructions are temporally starred while others are well

formed, instead of developing a set of independent rules, 

we have tried to seek for, and succeeded in establishing, a 

set of general rules, rules which apply to both temporal 

clauses and time adverbs. This set of rules is powerful 

enough to rule out bad sentences and keep in good ones. In 

addition they provide the insight into the similarity 

between time adverbs and temporal clauses. In examining the 

relative temporal relation between the main clause and the 

temporal clause, we have shown that temporal connectives 

express different temporal relations and these relations 

fall into three major categories! simultaneity relation, 



posteriority relation and anteriority relation. We have 

provided correct rules concerning the temporal 

interpretation of each temporal clause and pinned down how 

one connective differs from others. 
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CHAPTER 5 

TEMPORAL INTERPRETATIONS OF COMPLEMENT CLAUSES 

5.1. Introduction 
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We have shown that the distribution of tense forms 

affects temporal interpretation. A tense form may be 

interpreted differently from one syntactic context to 

another. One of the syntactic contexts that affects tense 

interpretation a great deal is the complement clause. The 

temporal interpretation of complement clauses is much more 

complicated than that of simple sentences. The temporal 

value of a complement clause varies with its temporal type, 

its tense, and the tense of its matrix clause. The 

following sentences illustrate part of this complexity: 

(1) a. She discovered that he left for London. 

b. She discovered that he was in London. 

c. She discovered that he is in London. 

In (la), the complement clause is compatible with a 

situation in which his leaving took place during a time 

interval which is earlier than the time interval at which 

the matrix event took place. In (lb) though the complement 

clause is in the simple past tense as that in (la), the 

former differs from the latter in temporal interpretation. 

While the complement clause in (la) has one reading, the 

complement in (lb) has two: the situation 'being in London' 

can co-occur with or precede the situation described by the 
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matrix clause. In (lc), the complement clause is in the 

simple present tense. But this simple present tense differs 

from the simple present tense in an independent clause. In 

an independent clause, the simple present tense requires 

its event time to overlap or contain its speech time. 

However, in (lc), the simple present tense in the 

complement clause requires that the event characterized by 

its complement not only overlap its speech time but also 

contains the event time of the matrix clause. For (lc) to 

be true, it must be the case that the situation described 

by the complement clause holds at the time during which 

the matrix event is realized and continues to hold at 

speech time. 

The above sentences illustrate the asymmetry 

between the complement clause and the matrix clause in 

their temporal interpretation. This chapter is intended to 

formalize the above phenomenon and account for this kind of 

asymmetry. 

5.2. An Informal Account of Complement Tenses 

To develop a comprehensive and adequate analysis, 

we need to look into all types of complement-clauses tenses 

and take into consideration complement clauses in any tense 

ferm and embedded under any situation. since the tense 

forms are limited in number, the possible combinations of 

complement and matrix clause tenses are exhaustible. The 



following is a table of these possible combinations: 

Table 6 

Combinations of Matrix and Complement Tenses: 

a. simple present i. simple present 
ii. will+VP 
iii. present perfect 
iv. simple past 
v. past perfect 

b. future (will+VP) i. simple present 
ii. will+VP 
iii. present perfect 
iv. simple past 
v. ?past perfect 

c. present perfect i. simple present 
ii. will+VP 
iii. present perfect 
iv. simple past 
v. ?past perfect 

d. simple past i. simple present 
ii. will+VP 
iii. present perfect 
iv. simple past 
v. past perfect 

e. past perfect i. simple present 
ii. will+VP 
iii. present perfect 
iv. simple past 
v. past perfect 

The above combinations are exemplified by the following 

sentences: 

(2) a. She is aware i. he is in a good mood. 
ii. he will look into the 

problem. 
iii. he has flunked the test. 
iv. he was in trouble. 
v. ?he had left. 

b. He will tell her i. he is in London. 
ii. he will look into the 

problem. 
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c. She has heard 

d. She told me 

e. She had heard 

iii. he has flunked the test. 
iv. he bought a computer. 
v. ?he had left. 

i. he is in a good mood. 
ii. he will look into the 

problem. 
iii. he has flunked the test. 
iv. he was in trouble. 
v. ?he had left. 

i. he is in a good mood. 
ii. he will look into the 

problem. 
iii. he has flunked the test. 
iv. he was in trouble. 
v. he had left. 

i. 
ii. 

iii. 
iv. 
v. 

he is in a good mood. 
he will look into the 
problem. 
he has flunked the test. 
he was in trouble. 
he had left. 

Of the above possible combinations listed in table 
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6, (bv) and (cv) , together with their corresponding 

examples in (2), are not natural in the sense that the past 

perfect in the complement clause is not directly related to 

the matrix tense and additional information is needed for 

its interpretation. So they are to be dismissed in our 

discussion. 

A careful examination of the sentences in (2) 

enables us to make the following generalizations: 

(3) a. Complement tenses embedded under present tenses 

such as those in (2a) have something in common as far as 

their tense interpretation is concerned. These tenses are 

just like tenses in independent clauses. That is, their 
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temporal interpretation does not differ from that of non

complement ~lauses such as matrix clauses and these tenses 

still require the speech time as their zero time point. All 

the temporal features of the complement tenses are oriented 

to the speech time: [past] denotes a time interval which is 

earlier than the speech time; [present] expresses a time 

interval overlaps the speech time; and a future reading 

refers to a time interval which is later than the speech 

time. 

b. The tenses embedded under the Will-VP construction 

like those in (2b) and a past tense embedded a past tense 

like those in (iv) and (v) in (2c), (2d) and (2e) have 

something in common. These tenses are relative tenses, 

relative to the reference time of the matrix clause. That 

is, the zero time point for these tenses is no longer the 

speech time but the reference time of the matrix clause. 

For example, in (2b) where the complement clauses are 

embedded under a matrix clause of the will-VP construction, 

the complement tenses are interpreted relative to the 

reference time of the embedding event represented in the 

matrix clause. So, the past tense in (2biv) is past with 

respect to the reference time of 'his telling her'. And the 

time interval the past tense denotes need not be earlier 

than the speech time. 

c. Present tense complement clauses embedded under past 

tense matrix clauses such as (i), (ii), and (iii) in (2C), 
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(2d) and (2e) are alike in temporal interpretation. They 

are interpreted with respect neither solely to the 

reference time of the embedding matrix event nor solely to 

the speech time, but to both. That is, the complement tense 

has as its zero time point a time interval having both the 

speech time and the reference time of the embedding matrix 

event as subintervals. For example, the simple present 

tense in the complement clauses in (2c), (2d) and (2e) must 

be interpreted with a time interval as its zero time 

interval, a time interval which has the reference time of 

the matrix clause and the speech time. Similarly, the VPs 

in the will-VP construction in (2C), (2d) and (2e) 

associate future time intervals. These intervals are future 

with respect to the reference times of the matrix clauses 

as well as to the speech time. And the present perfect 

tense form has the reference time anterior not only to the 

speech time but also the reference time of the matrix 

reference time. 

Why is it that the zero time with respect to which 

the present tense in the complement clause is interpreted 

has both the speech time and the matrix referenca time as 

its subintervals? A present tense complement clause under 

a past matrix clause is usually used in a reporting 

situation in which what one at a earlier time says, thinks, 

believes, knows, etc. not only is true at that earlier 

point of time but also still holds true at the reported 



time. In such a situation, the reported event is in fact 

evaluated at two different times by two agents: It is 

evaluated by the reported agent at the matrix reference 

time and it is evaluated at speech time by the reporting 

agent. 

We notice that if we analyze all the complement 

tenses as relative tenses, we can cover the phenomena 

described not only in (3b) but also in (3a) simply because 

when the matrix sentence is in the present tense, equating 

its reference time as the zero time point for the 

complement tense is still consistent with the way of tense 

interpretation in independent clauses, that is, more or 

less still having the speech time as its zero time point. 

Based upon the above discussion, we propose the 

following complement clause temporal interpretation rule: 

(4) Tense Interpretation in the Complement Clause 
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The complement tense has the time interval extending 
from the embedding reference time to speech time as its 
zero time point when it is a present tense and embedded 
under a past event, but has the embedding reference 
time as its zero point in other cases. 

(4) can be proved to be able to capture the essence 

of English complement tense interpretation phenomenon with 

the following sentences: 

(5) a. He will inform her next month he sold his 

business. 

b. He will tell you next week Mary is in London. 

c. We were told last week that she was ill. 
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d. He was told that he is not happy with his job. 

In (Sa), the complement is in the simple past 

tense. By (4) this tense should be interpreted with respect 

to the embedding reference time. The embedding event is the 

event of 'his informing her' and this event, if eventually 

actualized, takes place at a time later than the speech 

time. Again by (4), the past tense in the complement clause 

denotes a time interval which is past with respect to the 

time of the event of his informing. By computation, we 

obtain a reading that the event of selling his business is 

anterior to the event of his informing her. 

In (5b), the complement is in the simple present 

tense and the matrix clause is not in the past tense. By 

(4), the complement tense has the reference time of the 

embedding event as its zero time point. This means that the 

reference time of the complement clause temporally contains 

the reference time of 'his telling you'. Note that this 

reading does not require that Mary's being in London 

necessarily hold at the speech time. 

In (5c), the complement is in the past tense and so 

is its matrix clause. By (4), the complement tense denotes 

a time interval earlier than the time interval denoted by 

the matrix clause tense. This implies that the complement 

clause has a shifted reading, i.e. the complement event is 

anterior to the matr.ix event. In addition, because the 

complement is a phase and a phase has no inherent or 
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anticipated ending points, it can extend in any arbitrary 

manner. One of the consequences is that the event time of 

the matrix clause is not necessarily the terminative ending 

point for the phase and it is also possible that the event 

time of the phase properly contains that of the matrix 

event. So a simultaneous reading is also possible. This is 

consistent with our previous finding that a simultaneous 

reading is one of the particular properties of a complement 

clause characterized with the temporal feature [+static]. 

In (5d), the complement clause is in the simple 

present tense and the matrix clause is in the present 

perfect. As we know, the refernce time of the present 

perfect is earlier than the speech time. That means the 

present tense complement clause is embedded under a past 

time event. By (4), the simple present tense in the 

complement clause has as its zero time interval the time 

which extends from the speech time to the past embedding 

reference time. Because the simple present has its 

reference time properly contain its zero time point or 

interval, it follows that the complement event 'his being 

not happy witli his job' lasts at least as long as from the 

matrix reference time to the speech time. 

Valid and powerful as it is, (4) faces one problem. 

That is, it contains an ad hoc condition, the condition on 

the non-past tense embedded under the past. This condition 

is ugly in the sense that it makes (4) less elegant. In the 
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next section, we look for ways to get rid of this condition 

without sacrificing its expressive power. 

5.3. Formalizing Tense Interpretation 

We have pointed out elsewhere that homogeneous 

situations have distributive properties. If a situation 

holds at a time interval, I, it is possible for it to hold 

at a subinterval or a super·', interval of I. Consider (6): 

(6) He was sick last week. 

If he was sick for a whole week, he was sick on any day of 

the week. That means, his sickness holds at subintervals of 

I. Also if he was sick last week, it does not rule out the 

possibility that his sickness might have begun before last 

week or he has not fully recovered. This means the 

situation may hold at a superinterval of I. 

Recall our definition of the English present tense. 

It says something to the effect that English non-perfect 

present tense forms denote time intervals whose final 

ending point is not the speech time. This means sentences 

in those forms express situations which are true at the 

speech time or at a time later than the speech time: 

(7) a. He is sick. 

b. He is seeing his doctor tomorrow. 

In (7a), his being sick holds at the speech time and it is 

also possible for it to hold at a time later than the 

speech time. In (7b), his seeing his doctor holds at a time 
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later than the speech time. So we can say, with the present 

tense, there always exists an interval I which is either 

overlapping or later than the speech time and during which 

the situation described by the present tense holds~ This 

very property of the present tensed forms can be formalized 

as (8): 

(8) If 0 is a clause in a present tense form, there is 
always an interval I ~ t (t =speech time) such that 
o holds at I. 

We also notice that 'will+VP construction' has the 

same behavior as the present tense: 

(9) He will go. 

For example, with (9), there must be an interval I which 

overlaps the speech time and at I, 'he will go' holds. 

Because time is dense, if 'he goes' holds at a time I" and 

I" is later than the speech time, then there must be 

another time I' which is later than the speech time I but 

earlier than I" and at I' 'he will go' holds. Hence (8) 

applies to 'will+VP' construction as well. 

Then, for the convenience of discussion, we copy our 

previous truth definitions for finite clauses and renumber 

them as (10): 

(10) a. Present: i .Q r 
b. Present Prog. i .Q r & r C e 
c. Past r < i 
d. Past Prog. r < i & r C e 
e. Pres. Perf. r « L « i 
f. Past Per. r « L « o < i 
g. Will/Would const. i < r 

Now we propose the tense interpretation principle (11) : 
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(11) Tense Interpretation Principles 

The zero time is the speech time for the tense in the 
matrix clause but is the reference time or the 
orientation of the embedding clause for the complement 
tense. This can be represented as 

a. M(i) = t 
b. C(i) or C(o) = EM(r) 

A few words are necessary about our notation. We 

continue to use the capital letter M to stand for the 

matrix clause. We add the capital letters C and EM to stand 

for the complement clause and the embedding clause. The 

small letters in the brackets following capital letters 

represent the various kinds of time associated with the 

clause denoted by the capital letter. If we refer to a 

particular time associated with an infinitive, we spell out 

the infinitive in the capital letters in~ediately followed 

by an appropriate small letter in the bracket to indicate 

the time we refer to. So, c(i) stands for the zero time 

point of the complement clause; C(r) stands for the 

reference time of the complement; C(o) stands for the 

orientation time of the complement clause; TELL YOU(r) 

stands for the reference time of the infinitive clause of 

'tell you'; and EM(r) stands for the reference time of the 

embedding predicate. 

One may wonder why we use M(r) instead of EM(r) in 

(llb). It seems that using M(r) will make the temporal 

relation between the matrix and the complement more 

transparent. The motivation for doing so is simple: In most 



cases EM(r) is equal to M(r), but when a complement clause 

is embedded under an infinite as in (12), EM(r) is no 

longer equal to M(r): 

(12) He wants to tell you tomorrow that he will go. 
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In (12) the complement clause is directly embedded 

under the infinitive VP 'to tell you tomorrow' and 

therefore the complement tense is interpreted with respect 

to the reference times of 'to tell you' rather than with 

respect to the reference times of 'he wants' and 'he will'. 

In the remainder of this section, we are going to 

illustrate how (11) works with various complement clauses. 

The mechanism we have developed here provides correct 

temporal interpretations for complement tenses embedded 

under a past tense matrix clause without fail: 

(lb) She discovered that he was in London. 

The past tense in the matrix clause yields the following 

reading: 

M(r) < t 

The past tense of the complement gives a reading: 

C(r) < C(i) 

Because C(i) = EM(r) = M(r), replacing C(i) with M(r) in 

the above formula yields: 

C(r) < M(r) . 

'Be in London' is a phase. If a phase holds of a certain 

interval, it is possible that it holds of a super-interval 

or of a subinterval. This nature is consistent with the 



complement event wholly preceding the matrix event, but it 

is also consistent with the matrix event time being 

properly contained in the complement event time. In other 

words, as long as a subinterval or part of the complement 

event time precedies the matrix event time, the condition 

that C(r) < M(r) is satisfied. 

(13) He told me that she has finished the job. 

According to (10), 

M(r) < M(i) =t 

C(r) « L « C(i) 

By (11), C(i) = EM(r) 

Because the complement clause is embedded under the matrix 

clause, we get 

EM(r) = M(r) 

Replacing C(i) with M(r) in c(r) « L « C(i) yields: 

M(r) « L « C(r) 
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This means her finishing the job is earlier than the matrix 

event time. 

(14) He said she is sick. 

According to (10), in (14): 

M(i) = t 

M(r) < M(i) 

C(i) g C(r) 

By (llb) we get: 

C(i) = EM(r) 

EM(r) = M(r) 



Because C(i)=M(r), replacing C(i) with M(r) in C(i) C c(r) 

gives back the following relation: 

M(r) C c(r) 
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Because the complement is present, according to (8), 'she 

be sick' holds at I such that I > t or I =t. That is, I > t 

or I = t and I ~ C(r) . 

If I =t, then t is subinterval of C(r). Because 

M(r) ~ C(r) and t ~ c(r), we get: the interval of ( M(r), 

t) C C (r) 

If I > t, then the interval of (M(r) , t') g C(r). 

This also means: the interval of (M(r), t) g C(r) because 

M(r) < t < I. This conclusion means that her sickness holds 

during the interval between his saying and the speech time. 

(15) He said she will go. 

In the matrix clause of (15), the following 

relations hold: 

M(i)= t, and 

M(r) < M(i) . 

In the complement clause, 

C(i) < C(r). 

By (11), C(i) = EM(r) and 

EM(r) = M(r). 

It follows that M(r) < c(r). 

According to (8), if a sentence is in a present 

tense form, there is an I such that I > t and at I, 0 

holds. Since (8) applies to the 'will+VP' construction, it 



follows that there is an I such that I > t and at I 'she 

will go' holds. This means that: 

I < C(r). 
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Because I < C(r) and M(r) < C(r), it follows that t < c(r) 

no matter whether I < t or = t. The relations M(r) < c(r) 

and t < C(r) together mean that the situation of her going, 

if ever materialized, will be temporally later than not 

only the time of his saying but also the speech time. 

(16) She wrote to me that her husband would go to 

Europe. 

Because the matrix clause is in the past tense, it 

has the following readings: 

M(i) = t 

M(r) < t. 

In the complement clause of the 'would+VP' 

construction, the following relation obtains: 

c(i) < C(r). 

Because c(i) = EM(r) and EM(r) = M(r), we get: 

M(r) < C(r). 

This means that the situation of her husband's going to 

Europe, if actualized, is later than the matrix event. As 

for whether this event is later than the speech time, this 

question is left open. 

Our mechanism works equally well in case of 

complement clauses embedded a present tense matrix clause: 

(17) He thinks that she was in London. 



Compositional Rules: 

M(i)= t 

M(i) C M(r) 

C(r) < C(i) 

C(i) = EM(r) 

EM(r) = M(r) 

Consequences: 

C(r) < M(r) 

This indicates that the complement event is earlier than 

the matrix event. 

Our temporal interpretation rules can also assign 

correct readings without fail for complement clauses when 

they are embedded under the will/would+VP construction: 

(18) He will tell you that she is in London. 

Compositional Rules 

M(i)=t 

M(i) < M(r) 

C(i) C C(r) 

C(i) = EM(r) 

EM(r) = M(r) 

From these rules, we get: 

M(i) < M(r) ~ C(r) 

This reading is compatible with a situation in which her 

being in London holds only at the event time of his 

telling. It is also compatible with a situation in which 

her being in London holds at both the speech time and the 
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reference time of the matrix clause. These two readings are 

just what (8) predicts. Because there is an I such that I ~ 

t and at I 'she be in London' holds, the speech time It' 

can be optionally a subinterval of C(r). The consequence 

is that: 'she be in London' must overlap the event time of 

his telling', but it does not necessarily overlap the 

speech time. 

(19) He will tell you next month that he went to 

London. Because M(i)=t, 

M(i) < M(r) 

C(r) < C(i) 

C(i)=EM(r) 

EM(r) = M(r) 

we get: C(r) < M(r) 

This reading requires that the complement event be anterior 

to the matrix event, though not necessarily anterior to the 

speech time. 

(20) He will tell you that she will quit her job. 

Compositional rules 

M(i) = t 

M(i) < M(r) 

c(i) < C(r) 

C(i) = EM(r) 

EM(r) = M(r) 

The consequences are: t < M(r) < c(r). This means that the 

time of her quitting her job is future relative to the 



future matrix event time of his telling. 

By the same token, (10) and (11) enable us to 

assign correct readings to complement clauses embedded 

under a matrix clause in the perfect form: 

(21) He has told me the she is in London. 

Compositional Rules: 

M(r) « L « t 

C(i) .Q C(r) 

EM(r) = C(i) 

EM(r) = M(r) 

The consequence is: M(r) C C(r). 
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By (8), with the complement clause, there is an I such that 

I > and I C C(r). The relations: 

M(r) .Q C(r), 

M(r) « L « t 

I .Q C(r) 

t < I 

all together mean that the time of her being in London 

contains both the speech time and the time of his telling 

me. 

There is one more kind of complement clause we 

would like to make a special mention here. look at 

complement clauses in (22): 

(22) a. He wrote to me that she is resigning her job 

soon. 
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b. The coach said that they play the Beavers next 

week. 

The complement clauses in (22) are non-past embedded under 

the past tense. By (11), the zero time point for their 

tense interpretation is the event time of the matrix 

clauses. By (8) the situations described in the complement 

clauses also hold at the speech time. Our analysis assigns 

(22a) the reading that the situation of 'she be resigning 

her job' lasts for a period of time at least from the time 

of 'he wrote to me' to the speech time. But this reading 

does n·ot seem quite correct. The correct interpretation of 

this complement seems to be that the situation of 'she be 

resigning' will take place at at time later than the speech 

time. Similarly, when we interpret the complement clause in 

(22b) in the same way, we get the reading that the event of 

'they play the Beavers' lasts from the matrix event time to 

the speech time. This is not correct, either. Intuitively 

we feel the said complement clause describes an event 

which is to be realized at a time later than the speech 

time. But if we give a second thought to the meaning of the 

complement of (22a), we cannot fail to see that the 

complement really says something about her planning or 

decision. Though the realization of that decision will not 

occur until sometime posterior to the speech time, the 

decision itself holds at the time denoted by the matrix 

tense and continues to hold at the speech time. So 
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sentences like (22a) are not exceptions and their temporal 

interpretations can equally be well accounted for by our 

rule. The'same can be said of (22b), whose complement is of 

a schedule of event rather than the event itself. Though 

the event will not be actualized until some time after the 

speech time, but the schedule holds throughout the time 

interval from the matrix event time to the speech time. 

There is a curious phenomenon which I would like to 

bring forth though it is not within the intended scope of 

our dissertation and I do not have a good explanation for 

it. 

By our analysis the complement event of his leaving 

London in (23a) can be temporally earlier than, or 

overlapping, or posterior to the speech time as long as his 

going to London is anterior to the projected event of 

'telling you'. But (23a) does not allow a time adverb like 

'tomorrow' as shown in (24b): 

(23) a. He will tell you next week he left London. 

b. *He will tell you next week he left London 

tomorrow. 

even though the interpretation rule permits a reading that 

the event of his leaving London takes place tomorrow. Why 

is it so? 

One plausible explanation is that the ill

formedness of (23b) has to do with the evaluation time. 

When we interpret the past tense in the complement clause 
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with respect to the future time denoted by 'next month', we 

take the future time as its zero time point and view the 

complement event retrospectively from that zero time point. 

But when we add a time adverb like 'tomorrow' to the 

complement clause, this time adverb is interpreted with 

respect to the speech time. In other words, we view the 

time denoted by 'tomorrow'prospectively from the speech 

time but view the tense retrospectively from a given point 

in the future. The two contradictory orientating points 

render the sentence anomalous. So now the problem is not 

that, in cases like this one, no future time adverb is 

allowed, but that, in cases like this one, the time adverb 

and the tense must be viewed from the same temporal point 

of view. For example, (24) can readily take a time adverb 

like 'the weeJc before' even when the time adverb denotes a 

future time relative to the speech time as shown in 

(24) He will tell you next week that he left London the 

day before. 

However, this argument won't explain why a sentence like 

'he said that he would leave yesterday' is perfectly 

acceptible. Further research is needed for a more plausible 

explanation. 

It has been shown that our analysis has withstood 

the tests of different complement clauses embedded under 

various matrix clauses and prQved to be valid and 

successful. 



5.4. A Comparison with Previous Analyses 

Simple, rigorous and tenable, our analysis is 

bet~er than many previous treatments on complement tenses. 

In this section we are going to review several previous 

analyses and show how these analyses have failed to 

accomplish what our analysis has accomplished. 

5.4.1. The Sequence of Tense Rule 

Grammarians (Comrie 1985, 107) have tried to 

211 

capture the essence of the asymmetry between the complement 

and matrix clause in tense interpretation wi,th what they 

have called a sequence of tense rule. According to this 

rule, when a present tense direct speech is to be turned 

into an indirect speech, its present tense form should 

change into a corresponding past. The change in the tense 

forms from the direct speech to the indirect speech is 

illustrated with the following table: 

Table 7 

a. the simple present --> the simple past 
b. the pres. progressive--> the past progressive 
c. the present perfect ---> the past perfect 
d. the pres. perf. prog.--> the past perf. prog. 
e. the simple past -----> the past perfect 

However, to use the sequence tense rule to account 

for the temporal interpretation of the complement clause 

faces a number of problems. 

First, if the sequence of tense rule changes the 

present tense into the past when the former is embedded 

under a past matrix clause, then the sentence (25a) must be 



derived from the underlying sentence (25b) as a result of 

the application of this rule. 

(25) a. He said that she told him a lie. 

b. He said, 'She tells a lie.' 
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If this is the case, the complement clause in (25a) should 

have a simultaneous reading with the matrix clause simply 

because the underlying complement is in the present tense. 

So by the sequence of tense rule, both the matrix clause 

and the complement clause in (25a) denote a time interval 

covering the speech time. Unfortunately, this is not the 

case. The complement, in fact, denotes a time interval 

which is earlier than the time interval denoted by the 

matrix clause. This means the sequence of tense rule is not 

tenable in this case. 

Second, the sequence of tense rule is not always 

applicable. It is at work only when the matrix reporting 

verb is in the past tense. When the matrix clause is in a 

tense other than the past, the rule no longer applies. For 

example, when the direct speech in (26) turns into an 

indirect speech, 

(26) She says, 'he is a jerk'. 

the tense form may remain unchanged. This means that the 

se~~ence of tense rule deals with only part of the direct 

and indirect speech phenomenon. Hence this rule is not 

comprehensive enough to account for all the direct and 

indirect speech transformations. 
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Third, the sequence of tense rule mainly deals with 

direct speech and indirect speech. Direct speech and 

indirect speech constitute only part of the complement 

clause phenomenon. Some embedded clauses are not derived 

from direct speech by undergoing the so-called sequence of 

tense rule. That is, in some cases the matrix clause cannot 

take direct speech and so there is no way to analyze the 

complement clause as having a corresponding direct speech 

as its underlying form. Take the verb 'feel' for example. 

It does not readily take a direct speech and (27) is not a 

great sentence: 

(27) *He felt, 'I'm wrong'. 

The same is true of the sentences in (1) at the beginning 

of this chapter, where the matrix clause 'he discovered' 

does not readily take direct speech. So the sequence of 

tense rule which is a rule for the derivation of indirect 

speech from direct speech is not an adequate analysis for 

the complement clause as a whole. 

But in our analysis, we do not treat the complement 

clause tense as derived from the direct speech and 

therefore the first and the third problems that trouble the 

sequence of tense approach do not arise in our analysis. In 

addition, we have established a set of general rules whose 

application is across all tenses without any exception. So 

the second problem that is inherent in the sequence of 

tense approach disappears in our approach. 



5.4.2. The Classic Model-Theoretic Approach 

Besides the sequenc~ of tense rule, the classic 

model-theoretic approach (Prior 1967, Dowty 1981) is also 

supposed to be able to account for tense interpretation of 

complements. with this approach, -tenses are treated as 

sentential operators. In the case of a sentence with a 

complement clause, the matrix tense has scope over its 

complement tense. This approach can bring out the 

simultaneous and the shifted readings of a complement in a 

very neat way. Take (lb) for example: 

(lb) She discovered that he was in London. 
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When we take the underlying tense of the complement as the 

present and analyze it as being embedded within the scope 

of the past matrix tense, we get a simultaneous reading for 

the complement. (28) is the representation of this reading: 

(28) Past [she discover [ Present [he be in London]]] 

When we take the underlying tense of the complement as the 

past form, then we get a shifted reading which can be 

represented as 

(29) Past [she discover [Past [he be in London]]] 

But the classic model-theoretic approach cannot handle 

sentences like (lc): 

(lc) She discovered that he is in London. 

for neither the simultaneous reading nor the shifted 

reading is the correct interpretation of the complement of 

(lc) • 
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On the contrary, what the model-theoretic approach 

fails to handle can be handled well by our interpretation 

rules, which can correctly interpret the complement of (lc) 

has the reading that his being in London holds not only at 

the speech time but also at the time when the discovery is 

made. 

5.4.3. Enc's Treatment of Tenses 

In her 'Anchoring Conditions for Tense', Ene (1987) 

attempts to give a correct and formal account for the 

difference between the matrix clause tense and the 

complement clause tense within the GB theory framework. 

Motivated by the fact that the tense depends upon 

some fixed zero point for its interpretation, Enc proposes 

(30) as an anchoring principle for tense: 

(30) Anchoring Principle 

Each tense must be anchored. 

To explain what anchoring is, she proposes the following 

anchoring conditions: 

(31) Anchoring Conditions: 

a. Tense is anchored if it is bound in its 
governing category, or if its local Comp is 
anchored. 

h. If Comp has a governing category, it is anchored 
iff it is bound within its governing category. 

c. If Comp does not have a governing category, it 
is anchored iff it denotes the speech time. 

She defines the local Comp of a tense B to be a Comp A if 

and only if A governs B. Following Aoun and Sportiche 

(1983) and Chomsky (1981), she defines government as (32): 



(32) A governs B iff 
a. A is xO , and 
b. A and B are contained in all the same maximal 

projections. 

In her analysis, Comp governs INFL, the tense, and is its 

governor: and the matrix verb governs the complement Comp 

and is its governor. A governing category is defined to be 

a domain where the governor of tense -- Comp -- or the 

governor of the complement Comp -- the matrix verb-- is in 

the scope of the subject. For example, in (33): 

(33) He thought she was unhappy. 

8' /, 
Comp /8, 

N{? INFL __ _ 
she terse /vp 

past thought"'- S ' 
/ ---Comp 8 __ 

Np/ INFL 
she tense~ 

pa~t be unhappy 
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the governor of the complement tense is the complement Comp 

and its governing category is the matrix s: the governor of 

the complement Comp is the matrix verb and its governing 

category is the matrix S too, because only the subject of 

the matrix clause is accessible to it. The local Comp of 

the complement tense is the complement Comp (though later 

she extends the definition of the local Comp to the matrix 

Comp as well) • 

According to (31a), the complement tense in (33) is 

anchored if it is bound in its governing category, the 

matrix 8, or if the complement Comp is bound in its 
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governing category, the same matrix s. 

In (33), if the complement tense is bound by the 

matrix clause, it has a simultaneous reading. If the 

complement tense is anchored by letting the complement Comp 

be bound by the matrix tense, then the complement has a 

shifted reading. 

Put in plain words, the anchoring conditions, when 

interacting with the notion of government, require that: 

the matrix tense is interpreted with respect to speech time 

which is located in the Comp, while the complement tense is 

either interpreted as bound by the matrix tense, or 

interpreted with respect to the time of the complement Comp 

which is bound by the tense of the matrix clause (or the 

time of the matrix Comp by her later revision of the 

definition of the local comp). with respect to (33), the 

past tense of 'she was unhappy' is either bound by the 

matrix tense of 'he thought' or interpreted with respect to 

the temporal value of the complement Compo When the 

complement tense is bound by the matrix tense, (33) has a 

reading that the event time of 'he thought' and the event 

time 'she was unhappy' overlap. When the complement tense 

is interpreted with respect to the temporal value of the 

complement Comp which is bound by the matrix tense, the 

past tense of the complement tense then denotes a time 

interval earlier than the time denoted by the matrix clause 



and a shifted reading is available. 

But Enc notices that the above principle and 

conditions still can not handle sentences like (34): 

(34) He said she is pregnant. 
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In the complement of (34), the present tense denotes a time 

interval which covers the speech time and the time denoted 

by the matrix tense. But when we let the complement tense 

be bound by the matrix tense, we get the reading that the 

complement clause denotes a time interval which is 

simultaneous with the time interval denoted by the matrix 

clause. Of course, this reading is not correct. If we let 

the complement tense be bound by the complement Comp, which 

is bound by the matrix tense, we get a reading that the 

complement refers to a time interval which is prior to the 

event time of 'he said'. This reading is not correct, 

either. 

To solve this problem, Enc introduces the notion of 

an inclusion relation and stipulates that each temporal 

expression -- tense, adverbs and Comps -- carries a pair of 

indices. She further assumes that the binding of tense or 

Comp required by anchoring will result in the bound 

expression agreeing with its antecedent on both indices. 

Then she introduces a temporal index rewriting rule at LF 

for the present tense embedded under a Past. When the 

present tense of a complement clause is bound by the past 

tense of a matrix clause, the first of the pair of indices 
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of the present tense is rewritten at LF as 0 which is equal 

to the speech time, while the second still shares a second 

index with the past tense at LF. In addition, Enc proposes 

a movement rule, which moves the complement clause to 

adjoin the matrix S and become its sister. Once the 

complement S' is moved to that position, neither the 

complement tense nor the matrix tense can c-command each 

other and so the anchoring conditions are now no longer 

applicable. Because of the movement, the complement S' 

comes before the matrix S and therefore is interpreted 

before the latter. Because the complement present tense and 

the matrix past tense share the second index and because 

the broad notion of speech time allows past moments, the 

past matrix tense can be interpreted as denoting a time 

interval which is included in the denotation of the 

complement present tense. Hence, the complement of (34) can 

get a reading that her being pregnant holds over a time 

interval covering both the speech time and the time of his 

saying. 

Enc's analysis is attractive in the sense that she 

breaks from tradition by approaching the complement tense 

interpretation in a new perspective and in the sense that 

she tries to search for simple statements of maximal 

generality by unifying the syntactic and semantic theories 

in linguistic analysis. 



Enc's analysis works well for sentences like (33) 

and (34). However, it faces some problems: 
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First, Enc tries to provide an analysis of tenses 

as a whole. But, in her paper, she mainly talks about the 

complement clause embedded under a matrix clause with a 

past or present reading. Complement clauses, however, are 

not restricted to these types. Some complement clauses are 

embedded under a matrix clause with a future reading and 

some are embedded under a matrix clause in the perfect 

form. Her analysis is not comprehensive enough to deal with 

these types of complement clause. 

Second, in accounting for a past tense embedded 

under a present-tense matrix clause, Enc notices that her 

anchoring conditions are limited. That is, to get a correct 

reading for the complement, the tense of the complement 

should not be bound by the matrix tense. To solve this 

problem, Enc revises the definition of a local Comp by 

extending it to refer to either the Comp of the complement 

clause or the Comp of the matrix clause. But we notice her 

revision of the definition cannot block binding the 

complement tense with the matrix tense. So in the sentence 

below: 

(35) He believes that she was a CIA agent. 

her analysis still allows the complement tense be bound by 

the matrix tense and gives (35) a wrong reading that his 

belief and her being a CIA agent hold at the same time. 



Third, in her analysis, she fails to specify when 

to let the complement tense be bound by the Comp and when 

to let it be bound by the matrix tense. In case of (36) 

(36) He realized that she told him a lie. 
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the matrix tense is left free to bind either the complement 
, 

Comp or the complement tense. When it binds the complement 

Comp, a shifted reading results. This is a correct reading. 

But when the matrix tense binds the complement tense, a 

simultaneous reading obtains. That means Enc's approach can 

assign (36) a reading that the event of her discovery and 

his leaving for London occur at the same time. This 

assignment is wrong. 

The most serious problem with Enc's GB approach is 

that it is too specific in the sense that it is designed to 

illustrate two temporal readings, but it is not specific 

enough in the sense that it fails to specify the conditions 

for each temporal reading. As a result, the random 

application of her rules generates wrong readings. On the 

contrary, our analysis is very general, general enough to 

allow us to derive at all the possible correct readings we 

need without making blunders. Furthermore, our analysis is 

more comprehensive than hers. 

5.4.4. smith's Treatment of Complement Tenses 

In analyzing the temporal interpretation of time 

expressions and complement clauses, smith (1981) proposes 



several principles, one of which is the 'sharing 

principle'; 
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The sharing principles applies to a complement 

clause which has the same tense as its matrix clause. This 

principle says something to the effect that the complement 

clause and its matrix clause share the same reference time. 

The working of this priinciple can be illustrated with the 

sentences below: 

(37) a. He told me she was in low spirits. 

b. She mentioned last week that her son had an 

accident. 

In (37a), one interpretation is that: the reference time of 

the matrix clause is some time in a Past, and this 

reference time is shared by the complement clause. That is, 

the matrix and complement are taken to be simultaneous. In 

(37b), both the matrix and the complement share the same 

reference time. Because in the complement clause, the event 

time is earlier than the reference time, the event in the 

complement clause is taken to be anterior to the event of 

the matrix sentence. 

Another principle smith proposes is the 

'orientation principle'. This principle is supposed to work 

in a situation where complements have the same tense with 

their matrix clauses, too. It applies when the reference 

time of the complement is anchored to a time in the matrix 

clause. In other words, with the help of the matrix clause, 



the complement establishes an independent reference time. 

Take (38) for instance: 

(38) They said last Monday that their dean resigned on 

Saturday. 

On one of three interpretations of (38), 'on Saturday' is 

anchored to the reference time in the matrix clause, that 

is, it refers to the 'Saturday' immediately before 'last 

Monday.' 

The above two rules are proposed to deal with 

complements which have the same tense as their matrix 

clauses. As for complements which do not have the same 

tense as their matrix clauses, Smith proposes two 

additional rules (1981,226): One copes with Presents 

embedded under Pasts, and the other handles Pasts embedded 

under Presents. She ~oints out that if Presents are 

embedded under Pasts, they are interpreted to denote time 

intervals overlapping SP (the speech time). If Pasts are 

e~edded under Presents, there are 3 possible 

interpretations: ,The past may be oriented to the higher 

tense, to ST, or to another sentence. 

223 

The approach employed by smith here in accounting 

for temporal interpretation suffers several defects, one of 

which is that there is more than one principle and it is 

not specified which of the first two principles should be 

applied under what circumstances. One consequence is that 

the random application of a rule may yield a wrong temporal 
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interpretation. For example, 

(39) He told me at 8 a.m. yesterday she had left three 

days before. 

if we apply the sharing principle to ~39), we obtain that 

the complement reference time is '8 a.m. yesterday' and its 

event time is 'three days before 8 a.m. yesterday'. This 

interpretation is correct. But if we apply the orientation 

principle, we get a wrong reading that the complement 

reference time is 'three days earlier than the time denoted 

by the time adverb '8 yesterday' because it is oriented to 

the reference time of the matrix clause. The presence of 

'had' in the complement clause indicates that the event 

time is earlier than the reference time. 

A second problem is that her sharing principle now 

and then assigns a simultaneous reading to a complement 

which does not allow such a reading: 

(40) He found out last week that his daughter eloped. 

When we apply smith's sharing principle to (40), we get a 

wrong interpretation. According to the sharing principle, 

the matrix and the complement clauses share the same 

reference time. since in the complement clause, there is no 

time adverb to specify the event time and the reference 

time is equal to the event time, we get the reading that 

the event time of his daughter's elopement was 

contemporaneous with the the event time of 'he found out'. 

Clearly, this is not right. 
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A third problem is that her special rule concerning 

Presents embedded under the past is not correct. 

(41) His wife telegrammed him that she is pregnant. 

According to the first of her two special rules that 

Presents embedded under the past are anchored to speech 

time, (41) is interpreted that when he was telegramed, his 

wife was not pregnant yet and her pregnancy only holds at 

speech time. Obviously, this interpretation is wrong. (41) 

should be interpreted that the situation of her pregnancy 

not only holds at speech time but also at the time he was 

telegramed. 

All the problems that face smith's analysis are no 

longer problems in our analysis. Our analysis assigns 

correct readings for sentences like (41) where her analysis 

fails. Moreover, our interpretation rules are at once 

general and specific enough to make random application 

impossible and therefore the first two problems with 

smith's analysis just mentioned do not arise to begin with. 

5.5. Summary 

Tested against a variety of sentences, our 

complement clause temporal interpretation rules work well. 

They are rigorous, simple, comprehensive and sophisticated 

enough to deal with the English complement tense phenomenon 

and tense in general. They provide correct temporal 

readings not only for Pasts embedded under Pasts or 
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Presents, but also for Presents embedded under Pasts. 

Compared with the traditional sequence of tense analysis, 

our rules are much better: The traditional analysis is 

applicable only to a subset of complement clauses, the set 

of the complement clauses which are derived from the direct 

speech and even within this small subset, that rule is 

still unable to handle many cases, but our rules cover more 

data and apply to all complement clauses. compared with the 

classic-model approach, our rules are superior: The former 

cannot provide a correct reading for a Present embedded 

under a Past, while ours can. Compared with Enc's approach, 

our rules work: Her approach allows a simultaneous or a 

posterior reading in a Past nonstatic complement embedded 

under a past matrix clause and permits a Past complement 

event to be interpreted to be posterior to the matrix event 

in the present perfect form while ours do not. 

Compared with smith's rules, our approach not only involves 

fewer rules, but also is free of the problems existing in 

her approach. 



CHAPTER 6 

CONCLUSION 

This dissertation is a study of three issues 

relating to tense interpretations: aspectual properties of 

situations, tense and time expressions, and tense 

interpretation in different syntactic distribution. 
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As a successful study of temporal interpretation 

depends upon an adequate tense model, we have it as our 

first priority to find a suitable model to do our study in. 

We have looked into two most influential tense models, 

Reichenbach's and the classic model-theoretic model. 

Elegant and popular as they are, these two models face a 

number of problems, which make it impossible for us to 

achieve a successful study of temporal interpretations if 

we use either of the two model in our study. We therefore 

have attemped to construct a richer model, a model which 

will enable us to accomplish what we intend to do. We have 

succeeded in developing a new model. This model consists of 

a set of basic rules and these rules govern the whole tense 

phenomenon. In our model, each tense form is associated 

with at least three time identities, the zero time point, 

the event time and the reference time. We define the zero 

time as the time from which a situation is considered and 

interpreted, the event time as the time a situation takes 

and the reference time is the time at which the situation 



holds. The truth conditions of each tense form are defined 

with respect to t.he relative positions between the 

reference time and the zero time. 
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In studying the aspectual properties of various 

situations, we have proposed a six-type temporal 

classification. Our classification proves to be more 

comprehensive than Vendler's because it exhausts all 

possible temporal types while Vendler's does not. It is 

more tenable than Bach's and Steedman and Moen's because it 

provides concrete syntactic tests while the others are only 

intuitively characterized. Furthermore, we treat temporal 

types not as atomic but as reducible to temporal features. 

This approach brings to light the internal structure among 

various temporal types which other approaches have failed 

to accomplish. 

In studying tense interpretation, our model proves 

to be efficient. By defining the reference time to be the 

time at which a given situation holds, our basic rules have 

a number of desirable consequences. The difference between 

the reference time and the event time in our basic rules 

makes it possible for a past tense to be related to a 

situation which is necessarily entirely anterior to the 

zero time point. This consequence provides a neat 

explanation about making a present request in the past 

tense. 



229 

When we make a request in the simple present tense, 

the reference time of the request contains the speech time. 

That means the request is related to the speech time and an 

immediate answer is required. This puts the addressee 

under the obligation to give a direct reply on the spot. 

But when the past tense is employed, the reference time of 

the request is then moved back into the past. Thus the 

speech act appears as if it had no connection with the 

present world. And when the request is posed this way, the 

addressee gets an impression that the speaker is talking 

about a past request and he need not to answer. Thus he is 

phsychologically made to feel that the speaker is not 

imposing his intention upon him without regarding his 

feelings. Hence more politeness is manifested. The 

following sentences are examples: 

(1) a. I hope you can let me use your car for an 

afternoon. 

b. I hoped you could let me use your car for an 

afternoon. 

What·is mord interesting about the use of the past 

tense in making a request here is that the fact that the 

speaker still needs the addressee to do him a favor is not 

flatly denied, because the main clause is static. Though 

the past tense directs one's attention to a past time 

interval and moves the reference time into the past, with 

static, reference time can be properly included in the 
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event time. A past reference time in a static sentence does 

not necessarily mean a past event time. So the event time 

can still reach or even extend beyond the speech time. Thus 

the request, though disguising itself as a no-Ionger

existing request, is still implied in an indirect way, and 

subtly makes its way out. However, this reading cannot be 

gotten in other models adequately. 

In studying the combination of tense and time 

exrpessions, we have formalized their relation to be one of 

temporal inclusion. This formalization is powerful enough 

to make correct predictions about the temporal acceptance 

status of any time expression and clause combination. 

Moreover, our rules provide a successful, unified account 

of both time adverbs and temporal clauses and bring to 

light their similarity. Furthermore, when interacting with 

different aspectual situations, our rules on tense and time 

expression combinations imply that a time adverb does not 

necessarily define the ending points of a given homogeneous 

situation, though this is true in the case of a 

nonhomogeneous situation. This implication not only 

provides insight into our understanding of the funtion of 

time expressions but also offers an adequate explanation of 

why adding another clause such as 'he may still live there' 

to (2) does not render the sentence semantically anomolous 

and create semantic contradition: 

(2) He lived there last year. 



However, with other tense models, this kind of phenomenon 

may not be explained as adequately as with our rules. 
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By using the zero time instead of the speech time 

in defining the basic tense rules, we make our tense 

interpretation rules general and powerful enough to be 

applicable to tenses in any syntactic environment. They 

apply to tenses in the matrix clause. They also capture the 

essence of tense in the complement clause. More 

importantly, they can provide correct interpretations for 

the present tense umbedded under the past tense, which 

other approaches fail to handle elegantly. 

In short, our tense model proves be adequate and 

successful. with this model, we have accomplished what the 

other approaches to tense have failed to accomplish. 
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APPENDIX 

Each of the previous chapters focuses on one 
linguistic aspect related to temporal interpretation. These 
aspects are not isolated units. Rather they are interweaved 
into one general picture. For example, the aspectual 
property of a situation determines the availability of a 
possible simultaneous reading in a complement clause and 
compatibility between the situation and its modifying time 
adverb which is functionally related to the temporal 
clause. The connection among these chapters can be seen 
clearly once they are subsumed a single framework. A formal 
framework which incorparates the analyses of earlier 
chapters is given below: 

A fragment of English L 

A. A set of Basic and Derived Syntactic categories 

Categories 
N 
NP 
ft 
S 
./IV 
IV-ing 
IV-en 
IV-pass 
AP 
INF 
PP 

,fs/./Iv 
.j'f'V/NP 
flV/NP/NP 
,fIV//S 

NP\S 
(NP\S)/NP 
(NP\S) /NP) /NP 
(NP\S/)/S 
(NP\S/) INF 

(NP\/S) /IV-ing 
(NP\/S) /IV-en 
(NP\S)/IV-ing 
(NP\S)/IV-en 

IV-ing/IV-ing 
IV-en/IV-ing 
IV-en/IV-pass 

Sample Expressions 
wallet 
John, 
He leave 
He left 
work 
working 
worked 
beaten 
sick 
to leave 
in the park 

John 
love 
give 
suggest 

runs 
loves 
gives 
suggests 
wants 

be 
have 
am, is, was 
has, have, had 

being 
been 
been 



IV-ing/NP 
IV-ing/NP/NP 
IV-ing/S/NP 
IV-en/NP 
(IV-en/NP) /NP 
(IV-en/S)/NP 
IV-en/INF 

(NP\S)/ (NP//S) 
(NP\S)//fV 

S[inv]/IV-ing/NP 
s[inv]/IV-en/NP 
S[inv]//S 
(S [inv]/"/yv) /NP 

NP/N 
PP/NP 
INF//"IV 
INF/ (NPW) 
S\S/S 

loving 
giving 
telling 
lost 
given 
told 
wanted 

will, would, 
will, would 

am, is 
has, have 
will, ~lould, 
do, does 

ever.y, a , the 
in, on 
to 
to 
when, after 

XP/S (XP ranges over NP , S •••• ) that 
XP\XP(XP range over tomorrow 

S, "IS, NP\/S, ./IV 

Note that there is a relation between categories 
/IV/xl ••• xk and categories (NP\S)/xl •. wxk. The latter 
categories are derived from the former by a set of lexical 
rules: 

Lexical Rules: 

If a e '/IV/xl •.. xk, 
then Fl(a), F2(a), F3(a), and F4(a) E- (NP\S)/xl ••• xk 

where: 
Fl(a) is the past tense form of a, 
F2(a) is the present tense form of a, 
F3(a) is the present participle form of a, 

F4(a) is the past participle form of a. 
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Note that we can put constraints on the compositionability 
among different categories by adding features to certain 
categories. with added features, when a functor is looking 
for an argument to combine with, the argument must not only 
be the same category the functor is looking for, but also 
match the features specified for the argument in the 
functor category if there are any. 
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B. Syntactic ~lles ' 

For any expressions, a, b, c, associated with category A, 
B, and C, respectively, the following hold: 
S1. (a/b).b is associated with A 
S2. b.(b\a) is associated with A 
S3. a\b/c is associated with both (A\B)/C and A\(B/C) 
S4. (a/b). (b/c) is associated with A/C 
S5. if x is associated with A and y is associated with B, 
the concatenation of x and y --xy --- is associated with 
A.B 

The syntactic rules apply to various syntactic cateories to 
generate new categories. The operation is shown as fol,lows: 

John has been writing a letter for two hours 
NP/N . N 

IV-ing/NP • NP 

Iv-en/IV-ing. IV-ing 

(NP\S)/V-en V-en 

NP NP\S 

S XP\XP 

S 

Mary will say 
(NP\S)/~ . IIV/S 

that Robin loves Tom 

------------4 
(NP\S)/S (NP\S)/NP. NP 

NP NP\S 

SIS S 

S 

NP NP\S 

S 



will John run 
.(S/.(Iv . ./Iv 

-------------------
s/ft fi 

John 
NP 

S 

S 

left 
NP\S 

S 

after 

S\S/S 

S 

for three hours? 

S\S 

Tom came 

NP NP\S 

S 

c. A model M which is an ordered 5-tuple <I, E, T, h, f, > 
such that 

a. I is a set of individuals 

b. E is a set of events, e1 .••. ek 

c. <T, < > is a set of tel(lporal moments linearly ordered 
by <. 
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d. T* is the set of connected intervals consistjpg of 
memebers of T (so T* ={ zl 1tl jt2 (t1 < t2 ~a C T (t1 
~ a < t2 --> a C z))}) 

e. <* is the partial ordering of T* induced by < T, < >. 
That is, for all t*1' t*2 (t*l < t*2 <===> Vt1 € t*1' 
\!t2 e t*2 (tl < t 2)· 

f. Q C T*xT* is a nontransitive, symmetrical and 
reflexive relation of temporal overlapping on T*, 
which is defined as t*1 0 t*2 <====> T*l (\ T*2 I- o. 

g. « g T*xT* is a binary relation of temporal abutting 
on the left on T* which is nont~ansitive, asymmetrical 
and irreflexive. (For example, the relation t' « t 
means that t' is a time interval which stretches from 
t back into the past.) 



h. f: E ---->T* is a function ~ssigning an interval to 
each event. (So for any event g, f(g) is the event 
time of g.) 

i. h: E --->PoW(E) is a function which assigns a set of 
subevents to each event g in such a way that 
if e' C h(g), then t(g') C t(g). (We want the sub
events of g to occupy sub-times of the time occupied 
by g.) 
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j. We use the symbols: i, t, e, r, 0, 1 as designated. in 
determinates in T*, called the zero time point, speech 
time, the event time, reference time, orientation time 
and the linking time. 

D. The Semantic Values of Various Sybtactic categories: 
We let I denote entities.or individuals, PowE sets 

of events and R functions from sets of events to the set of 
truth values {O, 1}, relative to anchors for the parameters 
t, i, r, e, 0 and 1 (speech time, zero time, reference 
time, event time, orientation time and linking time). Then 
various syntactic categories can be defined in terms of I, 
PowE and R. The general schema for these definitions are as 
follows: 

If a syntatic category is A\B, 
then its semantic value is [[B]][[A]] 

If a syntatic category is AlB, 
then its semantic value is [[A]][[B]] 

Examples: 

Syntactic Categoreis 

NP 
S 
IS 
(NPVS)/NP 
( (NPVS)/NP)/NP 
( (NPVS)/S 
SIS 

E. Meaning Postulates: 

Semantic Values Sample Expressions 

John 
he left 
John leave 
love 
give 
say 
that 

(i). Meaning Postulates concerning Tense and Aspect 

a. [[Present (a)]] =~~ ••• Axk 3m [r g i & r C f(g) & 
m g r & i < m & g E [[a(xi)···(xk)]] ] 



This postulate stipulates that the sentence 
John is sick. 

is true only when the situation BE SICK(John) holds not 
only at the zero time point (the speech time) but also 
at a time later than the speech time. This captures our 
intuition. 

b. [[Past(a)]] =Axl ••• AXk [ r < i & r C f(g) & 
g e [[ a (xl) • • • (xk) ]] 

By this postulate, for the following sentence: 
Tom ate noodles. 
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to be true, the reference time of event EAT (Tom, 
noodles) must be anterior to the speech time. since the 
event EAT (Tom, noodles) is characterized as [+homog] and 
its reference time can be a subinterval of its event 
time, the event of Tom's eating noodls may still hold. 

c. [[Prog(a)]] = AX1 ••• xk [r C f(g) & r is not the final 
interval of r & g E [[Prog (a) (Xi ••• Xk)]] 

According to this postulate, the following sentence 
Mary was building a house. 

describes only part of the situation of building a 
house. 

d. [[Perfect(a)]] = AX1 ••• xk [r« L « 0 & r C f(g) & 
g E [[ a (xi) ••• (Xk) ] ] 

This postulate correctly assigns the sentence: 
Mary has left. 

that reading that the event LEAVE(Mary) took place at a 
time earlier than a given time (the speech time in this 
case). 

e. [[will/would(a)]] = AX1 ••• xk [i < r & r C f(g) & 
g Eo [ [a (xi) . e 0 (:·::k) ] ] 

This postulate correctly assigns the sentence: 
Mary will leave. 

that reading on which the event LEAVE(Mary) if ever 
materialized, will take place at a time later than a 
given time (the speech time in this case). 

(ii) Meaning Postulates Concering Temporal Connectives 

Temporal connectives involve two clauses at least, 
the main clause and the temporal clause. Let's call the 
main clause Clause 1 and the temporal clause Clause Two. 
The reference times and the event times of the main and the 
temporal clauses and the events denoted by the two clauses 
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are r1, r2, f(gl)' f(g?), gl and g2 respectively. We add a 
feature [z] to a time ~nterval denoted by r or e. This [z] 
ranges over three temporal values with respect to the zero 
time poit 'i'. These three values are 'posterior', 
'anterior' and 'overlapping'. 

f • [ [when]] = 

238 

AX1~· .xk AY1·· ·Yk /&1 M2 Ar 1[zl] Ar 2[z2] )..f(e1) 
,}\f(g2) [e1 E: [[a(xi)··· (xk)]] ], & g2 E 
[[b(Yi)···(Yk)]] & r1 g f(gl) & r2 C f(g2) & r1 <, Q, > 
r2 & zl = z2 ] 

Note that the anterior or posterior relation allows a 
temporal gap between gl and g2. Its existence is not 
important to the discourse. Whether the gap is large or 
small is purely a matter of pragmatics. 

g. [[while]] = 
AX1·· .xk AY1·· ·Yk >&1 M2[-develop, -homog] Ar 1 Ar 2 
,Af(gl) Af(g2) [e1 E. [[a(xi)··· (xk)]] ], g2 E-
[[b(Yi) ••• (Yk)]], & r1 g f(gl) & r2 C f(g2) & r1= r2] 

h. [[after] = 
AX1··· xk AY1···Yk Ag1 \g2 Ar 1[Zl] Ar 2[z2] Af(gl} 
Af(g2) [ gl ( [[a (xi) ••• (xk)]] ], g2 ( 
[[b(Yi)···(Yk)]], r1 g f(gl) & r2 g f(g2) & r1 > r2 
& zl = z2] 

or 
AX1.,.xkAY1 ••• Yk Ag1[-homog] Ag2[-homog] Ar1[zl] 
Ar 2(Z2] Af(gl) Af(g2) [gl E [[a(xi)···(xk)]] ], g2 E 
[b(Yi)··· (Yk)]], r1 g f(gl) & r2 g f(e2) 
3m ( m is the final interval of r1) ,n (n is the final 
interval of r2) n < m & zl = z2 ] 

i. [[As Soon As]] = 
)..x1-· .xk AY1·· ·Yk >&1 >&2 ,Af(gl) [zl] )..f(g2) [z2] [ gl ( 
[[a (Xi) •.• (xk)]] ], g2 E [[b(Yi)··· (Yk)]], f(gl) > 
f(e2) & zl = z2] 

j. [[Before]] = 
)..x1·· .xk AY1·· ·Yk Ag1 >&2 Ar 1[zl] Af(g2) [z2] ,>..f(gl) 
[ gl E [[a (Xi) ••• (xk)]] ], g2 E [[b(Yi) ••• (Yk)]], 

or 
r1 g f(gl) & r2 < f(g2) & zl = z2 ]; 

\xl .•• xk \Y1 .. ·Yk \gl[-homog] \g2[~hpmog] 
[ gl E [[a(xi)···(xk)]] ], g2 e [[b(Yi)···(Yk)]], ~m[z] 
( m is the f~nal interval of gl)' jn[z] (n is the final 

interval of g2)' n > m & z2] = z2 ] 

". ~ 11\ 



k. [[since] = 
AX1··· x k AY1···Yk Ar 1[Zl] Ar 2[z2] Al Ai Af(gl) Af(g2) 
[ gl E [[a(xi)··· (xk)]], g2 e- [[b(Y:j'> .•. (Yk)]], 
r1 g f(e1)' r2 C f(g2) , r1 « 1 « 1 & r2 < i] 

1. [[until]] = 

or 

AX1··· xk AY1···Yk Ag1 Ag2 A r1 Af(gl) [zl] Af(g2) [z2] 
[gl E [[a(xi)···(xk){positve}]] & 
g2 E [[b(Yi)··· (Yk)]], r1 C f(gl) & r1 < f(g2) 
& Zl = Z2] 

.AX1· .. Xk AY1· .. Yk M1 AA2 A r2 Af (gl) [zl] Af (g2) [z2] 
[e1 €: [[a(xi)···,(xk){negative}]] ], g2 E 
[[b(Yi) .•. (Yk)]], r2 C f(e2) & r2 < f(gl) & Zl = Z2] 

(iii). Meaning Postulates Concerning Temporal Features: 

We have identified six types of situations on the 
basis of temporal and dynamic properties. These six types 
of situation are represented with three features: 

state phase activity. processes. accomplish. achieve. 
+homog. +homog. +homog. +homog. -homogn. -homoge. 
-static +static -static +static -static -static 
-develop.-develop.+develop. +develop.+develop. -develop. 

These three features are defined as follows: 

m. static: 
a E v'S[+static] ==========> [g E [[a]] & r g e ] 
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To satisfy the condition that the event time of a situation 
is be a super interval of its reference time, the situation 
itself must continue to hold true once it starts to hold. 
This condition guarantees that a situation qualified to be 
static must be a situation without ending points. 

n. Homogeneous: 
a E v'S [+homog] =============> [g E [[a]] & r g e] or 
[ ~h(g'), h(g' ') C g (g E [[a]]), 3m(m is the inceptive 
point of h(g') ]n (n is the final interval of h(g'!) & 
h(g') h(g") are not distinctive] 

To satisfy this condition, the situation must be either 
qualified as static or a situation with ending points and 
without distinctive subintervals. 

o. Development: 
a €,/S[+develop] =====> [g Eo [[a]] & r = e ] 
[ jh(g'), h(g") ,g g (g c [[a]]), jm(m is the inceptive 



point of h(g') 3n (n is the final interval of hee"~) & 
~ (h(e') = h(g"»] 

By this definition, a situation to be qualified to be 
[+developmement], it must have ending points and its 
subintervals are not similar. 
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Temporal features are related to clauses. But very 
often clauses and their containing VPs share the same 
temporal features. This is because the external argument a 
VP takes does not often affect the temporal property of the 
described situation as much as the internal argument. So if 
we know the temporal feature of a VP, more often than not 
we can know the temporal feature of a clause constructed 
out of this VP. The temporal features of a VP is not very 
hard to determine. When a verb is intransitive, its 
temporal features are inherent and more or less stable. 
When a verb is transitive, the temporal features of the VP 
containing the verb can be predicted from examining what 
internal argument it takes. When its internal argument is a 
single countable noun phrase like 'a house' or a plural 
form of a noun phrase with a definite quantifier like 'two 
houses', a VP denotes a situation characteirzed with the 
temporal feature [-homog]. But when its internal argument 
is a mass noun like 'beer' or countable noun phrases 
without definite quantifiers like 'houses', the VP usually 
denotes a homogeneous situation. Besides the argument, the 
aspectual form of a VP also affects the temporal value of a 
situation denoted by the VP. When a VP is in the 
progressive form, it describes a situation without inherent 
ending points. Such a situation is characterized with the 
temporal feature [+homogneoues]. For a detailed discussion 
concerning how arguments may affect the temporal properties 
of a sentence, see Hinrich's di~sertation (1985). 
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