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Abstract 
This paper concerns temporal interpretations in those 

sentences with complement clauses. A central fact about 
temporal reference is that it involves orientation or 
anchoring to some time. Many temporal expressions 
(such as tense, time adverbials) are not interpretable if one 
does not know how they are anchored. How to identify 
the anchor (i.e. the antecedent of temporal anaphora, or 
temporal antecedent) is important especially in the 
sentences that describe multiple events. We present an 
extension of tense theory to accommodate the sequence-of 
tense (SOT) phenomena and propose a identification 
method for temporal antecedent. Then according to the 
temporal antecedent, the temporal meaning for the verb 
form of a complement clause can be assigned and its 
interpreration is accurately obtained. 

1. Introduction 

This paper concerns temporal interpretations in those 
sentences with complement clauses. A central fact about 
temporal reference is that it involves orientation or 
anchoring to some time [91. Many temporal expressions 
(such as tense, time adverbials) are not interpretable if one 
does not know how they are anchored. This anchor is 
usually the speech time (S). However, there are cases that 
might have some anchor other than the speech time. This 
dependency between temporal references which can be 
considered as temporal anaphora [2, 5 ,  101. How to 
identify the anchor (i.e. the antecedent of temporal 
anaphora, or temporal antecedent) is important especially 
in sentences that describe multiple events. For example, 

John said that Mary was in New York. 
One accepts an interpretation that Mary was in New York 
when John uttered. Past tense is always interpreted as it 
anchors to the speech time (S) and it is earlier than S. 
However, past tense in the complement clause of (1) can 
be interpreted as: it anchors to the time of the matrix 
clause and it is treated as present tense. That means the 
time of Mary's being in New York is simultaneous with 
John's saying. On the other hand, 

carries the interpretation that Mary is in New York when 
(2) is uttered. Present tense in the complement of (2) 

(1) 

(2) John said that Mary is in New York. 

anchors to S,  not to John's utterance time, and it is 
simultaneous with S. If the tense used by the matrix 
clause is changed to non-past as (3), 

this sentence is ambiguous. It has two readings: one is 
that Mary is in New York at the utterance time of (3) as a 
whole; the other is that Mary will be in New York when 
the time John announces tomorrow. 

(3) John will announce that Mary is in New York. 

2. Sequence of Tense (SOT) and 
Temporal Antecedent 

The grammar book [71 says: In directlindirect speech 
translation, when the time of the original utterance no 
longer applies at the time that the utterance is reported, it 
is often necessary to change the tense forms of the verbs. 
Such a change of verb forms in indirect speech is termed 
backshift. The resulting relationship of verb forms in the 
reporting and reported clause is known as the sequence of 
tense (SOT) [3, 61. Those sentences with complement 
clauses are called SOT constructions. The use of the 
tense forms in texts is somewhat different from their use 
in isolated clauses. In anterior contexts, for example, the 
present is often replaced by the past and the future by the 
conditional. In pronominal anaphora, one expression is 
dependent on information in' another expression. The 
above dependency between temporal references can also be 
considered as a type of anaphora 121. Researches of 
anaphora are interested to the problem "where is the 
antecedent?" Respect to time, we call it temporal 
antecedent (TA). In the discourse, TA of the independent 
clause is the speech time; whereas in dependent clause, its 
TA may be the speech time or some other time of 
reference which has been mentioned in preceding or 
dominating clause. Thus, the determination of temporal 
antecedent is of importance since the tense meaning of the 
complement clause is based on it. How to identify the 
temporal anteccdcnt of a clause is a complex matter. 
Below we will try to use the two factors: the verb forms 
of the matrix clause and the complcmcnt claii~c to idcntify 
the temporal antecedent. 

3. Extended Theory of Time 

1063-6730/93 $03.00 0 1993 IEEE 
488 



Most of world on time relations of tenses is based on 
Reichenbach's three entities of time: speech time (S), 
event time (E) and reference time (R) [8]. The tense 
meaning and the aspect meaning of a sentence are 
described by these three time intervals and the relations 
among them 113. However, this is not adequate. For the 
analysis of those sentences with complements, ithis 
should be extended. Besides the above three tiime 
intervals, the perspective time (denoted by P) which is 
introduced. For any clause i ,  there will be one 
perspective time (Pi) and one reference time (Ri). If the 
clause is the main clause, then its perspective time is the 
time of speech (S). Otherwise the perspective time can 
be the reference time of the preceding clause or the speech 
time. The perspective time P is specified by the temporal 
antecedent of the clause. Now, the tense meaning is 
,generalized to describe the temporal relation between R 
iind P and the aspect meaning of the clause still describes 
1 he relation between E and R. As to detailed definitions 
of various tense meanings and aspect meanings, they are 
presented in [4]. This extended theory provides a 
framework for the temporal analysis of the types of finite 
clauses, whether embedded or not, whether isolated or in 
context. 

simple 
conditional 

conditional 
progressive 
conditional 

4. Interpretations of Complement Clauses 
41.1 Anterior Contexts protracted event 

activity 
State { postenor] { durauve J 
protracted event (posterior) (durative) 
activity 
momentanwus event {posterior} (retrospective } 

In the isolated clauses, we use the verb form together 
with the situation type to assign its corresponding tense 
meaning and aspect meaning [4]. Table 1 only lists some 
of the verb forms. 

Table 1 Temporal Meaning Assignment for Verb Forms 
of Isolated Clauses. 

Verb Form Situation Type Tense Aspect 
Meaning Meaning 

simple past momentanwus event {antenor) (perfectiq- F protracted event 

pmtracted event 
activit 

presen 
progressive osterior 

protrac event 

rotracted event 

Bccause of SOT phenomena, we have to reinterpret the 
verb forms of the complement clauses. The tense 
meaning and the aspect meaning for each verb form of 
complements are reassigned as Table 2. According to our 
analysis, in anterior contexts only the verb forms listed in 
Table 2 can have Rmat as their temporal antecedents. 
Otherwise the temporal antecedent of the complement is 

S .  If the temporal antecedent is S, its corresponding 
temporal meaning is the same as that in isolated clauses 
listed in Table 1. For example, the temporal antecedent 
of the complement clause in (1) can be Rmap But that of 
the complement clause in (2) can be S .  Note that the 
tense meaning and the aspect meaning of a given verb 
form listed in Table 2 are not the same as those listed in 
Table 1. 

Table 2 Temporal Meaning Assignment for Verb Forms 
of Complement Clauses. 

VerbForm I Siluation 11 T ense I A 
I Type 11 Meaning I Meining 

s i m ~ l e  Dast 1 momentanwus event II lanterior. I IDerfacuvel . .  I protracted event I1 iimultan&us~ I .. 
activity 
State 

past progressive momentanwus event 

protracted event 
activity 

protracted event 

activity 

past perfect momentanwus event 

1 I terminitivel I 

Itexminative) 
progressive 1 activity 11 dimultaneous) I . 

I momentaneous event 11 (postenor] I [ perfecuve] 

- progressive I 

Now, we consider sentence (1). It is ambiguous and has 
two distinct readings: (i) John said that Mary had been in 
New York (before the time of John's saying); (ii) John 
said that Mary was in New York at the time of his 
saying. Here, we will show our interpretation 
mechanism. By looking up Table 2, the complement 
clause in (1) with "state" situation in simple past can 
have Rmat as its antecedent and have the following two 
temporal meaning assignments. One has "anterior" tense 
meaning and "durative" aspect meaning; the other one has 
"simultaneous" tense meaning and "durative" aspect 
meaning. They correspond to different interpretations. 
For these two intcrpretations, their temporal relations of 
Emat (the event t i m  of the matrix clause) and Ecom (the 
event time of the complement claucc\ can hc Thown in 
Figure 1 and Figure 2 respectively. 
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Figure 1 First Interpretatim of John said that Mary in New York. 
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Figure 2 Second Interpretation of John said that Mary w in New York. 

They can be further disambiguated by paraphrasing to 
direct speech or by associating appropriate the time 
adverbials with the complement clauses. (4) and (5) 
correspond to the first and the second interpretations 
respectively. 

(4) a 'Mary in New York ', John said. 
b John said that Mary was in New York three 

h v s  earlier. 

b John said that Mary was in New York jlt that 
lime. 

Again, we consider sentence (2). Since the complement 
clause is simple present, we cannot find the corresponding 
entry in Table 2. This means its antecedent is S, not 
Rmat. Therefore, we look up Table 1 to get the tense 
meaning and the aspect meaning. (2) has the only one 
interpretation. That is, Mary is in New York now. 
Figure 3 shows the relation between Emat and Ecom. 

(5) a 'Mary k in New York ', John said. 

S 
b 

1 I 
Rm.1 A 

Rmm 

Figure 3 Interpretation of John said that Mary ir in New York. 

4.2 Non-Anterior Contexts 

In English, complements in non-anterior context (that 
is, complement clauses appearing in sentences with non- 
past tensed matrix clause) can also have the shifted 
reading, but have no verbal morphology changes [3]. 
Therefore, their temporal antecedents can be S or Rmat 
and the values of their temporal meanings remain the the 
same. We need not redo the temporal meaning 
assignment for non-anterior context. Table 1 can be used. 
If the antecedent is Rmat, the tense meaning is relative to 

Rmat; if the antecedent is S, the tense meaning is relative 
to S .  Consider sentence (3). Since its antecedent can be 
S or Rmat, (3) can have the two interpretations. These 
two interpretations can also be further distinguished by 
combining appropriate time adverbials as (6) and (7) 
respectively. 

John will announce tomorrow that Mary is in 
New York now. 
John will announce tomorrow that Mary is in 
New York then. 

(6) 

(7) 

5. Conclusion 

Since the distribution of temporal expression is 
apparently different for complements and independent 
sentences, the temporal interpretation of complement is 
somewhat problematic. We adopt the concept of temporal 
antecedent and extend the theory of time. Then the verb 
forms of the matrix clause and the complement clause are 
the two factors to determine the temporal antecedent. 
Based on this, a unified account of complement clauses 
has been given. 
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