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Abstract

When people tend to refer to a previous mentioned discourse entity, they can
use various types of anaphoric expressions, such as pronouns, definite noun
phrases, proper names or expressions that are introduced by a lexical modifier
or a comparative adjective. Among the different types of anaphoric expres-
sions, pronoun is most common and frequently used which contains only a
little information about the referent, while definite expressions contain much
richer semantic information. As pronouns contain very little information on
their own, they are always ambiguous. The cognitive mechanism that under-
lies the comprehension of pronouns, especially the ones with ambiguities,
catches the interests of many researchers. Various tasks have been used to in-
vestigate this issue and the results did not go for the same direction. A com-
bination of multiple research methods is needed for a better and deeper un-
derstanding of anaphora.
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1. Introduction

In order to successfully comprehend a text, language users always have to de-
termine whether expressions in different parts of the text refer to the same dis-
course entity. A common way to establish this kind of referential relations is to
use anaphora. Anaphora refers to the linguistic relation that a linguistic element
refers to another linguistic element in a text which usually occurs before it. The
linguistic element which refers to another element (the anaphoric form) is called
anaphor and the element that the anaphor refers to is called antecedent. The in-

terpretation of the anaphoric expression is usually dependent on the interpreta-
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tion of its antecedents. For example, in sentence “When Michael finished eating,
he put away the plate and cutlery”, the pronoun “he” is an anaphor, referring
back to the proper name “Michael”, who serve as the antecedent of the anaphor.
The interpretation of an anaphor is somewhat dependent on its antecedent. The
process of determining the antecedent of an anaphor is referred as anaphora
resolution. An interesting question is what affects people’s choices of anaphoric
expressions in language production and what affects peoples’ resolution of ana-
phora in language comprehension? This has motivated much research in the
field of functional linguistic, psycholinguistic, cognitive linguistic, computation-

al linguistic, etc.

2. Different Types of Anaphora

2.1. Pronominal Anaphora

The most frequent type of anaphora is the pronominal anaphora, which is cha-
racterized by anaphoric pronouns. Pronouns form a special class of anaphors
because of their empty semantic structure, i.e. they do not have an independent
meaning from their antecedent.
1) Mary said that she would come home late tonight.

Sentence (1) is an example of pronominal anaphora in which the pronoun
“she” need to be referred back to the previously mentioned linguistic entity

“Mary” for its interpretation.

2.2. Lexical Anaphora

Lexical anaphora is sometimes called “definite noun phrase anaphora” (Mitkov,
1999). It is identified when the referring expressions are definite descriptions or
proper nouns.

2) Ten university students were enrolled in the experiment. The participants are

all native speakers of Mandarin Chinese.
In this example, “The participants” at the beginning of the second sentence
refers back to “Ten university students” which is a definite noun phrase that

represents a semantically close concept.

2.3. Comparative Anaphora

The comparative anaphora is when the anaphoric expressions are introduced by
lexical modifiers (e.g. other, another) or comparative adjectives (e.g. better,
greater). The “one anaphora” is a type of comparative anaphora and there are
many researchers who focus on the “one anaphora” (Mitkov, 1999).
3) The girl planted a rose next to the yellow one.

Sentence (3) is an example of comparative anaphora in which the word “one”

refers to the word “rose”.

2.4. Complement Anaphora

There are cases in which the anaphoric expressions do not refer to their normal
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antecedents, but instead, the complement of the antecedent. This type of ana-
phora is called complement anaphora. Take sentence (4) as an example.
4) Most of the students have passed the language test. They need resit the test
next semester.
In this sentence, the anaphor “they” does not refer to the anteceding “most of
the students”. Contrastively, the anaphor refers to the complement set of “most
of the students”, which is “the rest of the students who did not pass the language

test”.

3. Factors Affecting Anaphora Resolution

There are several factors that affect anaphora resolution, such as the distance
between an anaphoric expression and its antecedent, gender and number agree-
ment, grammatical role and superficial position of the antecedent, word fre-
quency, structural parallelism, etc. Among the factors that underlie anaphora
resolution, the accessibility of the antecedent and the gender coherence between
the anaphor and the antecedent have been proved to be very affective. In addi-
tion, the depth of processing also plays an important role of the building up of

people’s linguistic representations in the course of reference processing.

3.1. Accessibility

There is a general assumption that the choice of anaphor depends on the refe-
rent’s accessibility or how activated it is in the discourse representation. When
the referent is highly accessible in the discourse, reduced anaphoric expressions
such as pronouns are preferred, while when the referent is less accessible, more
explicit anaphors such as definite descriptions and proper names are tend to be
used (Ariel, 1991; Gundel et al., 1993). According to the Accessibility theory
(Ariel, 2006), highly informative anaphors, normally known as low accessibility
makers, are easier to process when the antecedent is of low accessibility and are
harder to process when the antecedent is of high accessibility. There are many
factors that could affect accessibility and hence the choice of anaphoric expres-
sions, such as the position of the referent (how close is the referent located to the
anaphor in discourse), the frequency of referent’s appearance, the grammatical
role of the referent. These factors affect not only the choice of anaphoric expres-
sions in language production but also anaphora resolution in language compre-

hension.

3.2. Gender Coherence

Another important factor that affects anaphora resolution is the gender in for-
mation of the referents in discourse. Computational linguists consider gender
agreement has as an affective eliminating factor which can help to exclude cer-
tain NPs from the set of possible antecedent candidates (Seddik & Farghaly,
2014). When the gender of the anaphor and the antecedent do not agree with
each other, the processing difficulties occurs and if the gender in formation of
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the anaphor agree with more than one preceding discourse entities, there would
be ambiguities. As pronouns contained only limited information, they could al-
ways be ambiguous. Pronoun ambiguity has been intensively studied by linguists
(Garnham, 2001 for an overview) and results differ. Some argue that pronoun
ambiguity resolution involves in a competition of different antecedents (e.g.,
Gernsbacher, 1989; MacDonald & McWhinney, 1995), while some other be-
lieved that ambiguity resolution employs a mechanism of reanalysis, in which a
single interpretation is initially adopted and a reanalysis procedure occurs only
when the initial interpretation is proved to be wrong (e.g., Traxler et al., 1998;
Van Gompel et al., 2005). For more explicit anaphoric expressions which would
not normally cause ambiguities, the gender in formation issue are seldom inves-
tigated. However, there might be some interconnection between the resolution
of different types of anaphora and a more general processing mechanism may
interpret anaphora resolution. Hence, it motivates the investigation of gender

information of proper name anaphors in the current study.

3.3. Depth of Processing

When processing language in reading or listening, people tend to build up lin-
guistic representations not only among the component linguistic entities within
a certain sentence, but also representation between sentences which connect the
components and the utterances. Regarding the way of building up the linguistic
representations, different ideas are held by researchers. According to the tradi-
tional theories of language processing, the linguistic representations that are
built up by the language processors are precise and accurate. However, many
contemporary researches have showed that these linguistic representations may
not need to be precise in many circumstances. The idea of this account is that
the linguistic representations built up in language processing are only need to be
good enough for the task at hand and goes to a more precise stage of processing
only when the task at hand requires the language processor to do so
(Christianson et al., 2001; Stewart et al., 2007). Stewart and college (2007) have
found in their experiment that in a shallow processing condition where the task
did not require the participants to answer pronoun-related comprehension
questions, sentences with ambiguous pronouns are processed at the same speed
as the sentences with unambiguous pronouns. However, in a deep processing
condition where the participants had to answer a pronoun-related comprehen-
sion question after every sentence, the processing time of the ambiguous pro-
noun sentence was significantly longer than the ones with unambiguous pro-

nouns.

4. Anaphoric Ambiguity Resolution

When people refer to a previous mentioned discourse entity, they can use vari-
ous types of anaphoric expressions, such as pronouns (e.g., he, him, his, this),

definite noun phrase (e.g., the president, green tea), proper names (e.g., China,
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Mary) or expressions that are introduced by a lexical modifier or a comparative
adjective (e.g., “one” in “another one”). Among the different types of anaphoric
expressions, pronoun is most common and frequently used which contains only
a little information about the referent, while definite expressions contain much

richer semantic information.

4.1. Ambiguity and Pronominal Anaphor

Pronouns contain very limited information about their antecedent such as gen-
der, number and animacy, and they are therefore frequently ambiguous. Many
researchers have investigated the ambiguous pronoun resolution in language
processing and results differed. There are two competing accounts in research
on ambiguity. According to one account, a mechanism of competition is in-
volved in ambiguity resolution which results in ambiguous words or sentences
being harder to understand than unambiguous words or sentences. However,
the other account assumes that only one analysis is initially activated in sentence
processing and reanalysis occurs only when the initial analysis is found to be
implausible. According to this reanalysis-based account, sentences processing
are easy when there are ambiguities, compared to sentences without ambiguity.
However, it is currently unclear which of the models best explains ambiguous

pronoun resolution, because research has shown conflicting results.

4.2. Empirical Studies of Anaphoric Ambiguity

The resolution of anaphors involves different mechanisms according to the
competition theory and the reanalysis theory. In MacDonald and MacWhinney’s
(1990) study, two cross modal experiments were conducted to investigate
changes in activation levels for pronominal referents and nonreferents. They
measured participants’ response times to visual probe words when they listened
to sentences. They found that in the ambiguous pronoun condition in which the
pronoun refers to two antecedent name of the same gender, response times to
both the referent probe word and nonreferent probe word were generally slower
than in the no-pronoun control condition. However, a significant pronoun fa-
cilitation effect for the referent was found in the unambiguous reference condi-
tion, when comparing the pronoun condition to the no-pronoun baseline. No
reaction time difference between the Pronoun condition and the No-pronoun
condition was found in the unambiguous pronoun situation. These results sug-
gest that ambiguous pronoun has an inhibiting effect on the response time, in-
dicating that the ambiguity of the pronoun causes longer processing times.
These are similar to the findings of Gernsbacher’s (1989) study in which the re-
searcher also found an inhibiting effect for the nonreferent. However, Gerns-
bacher also found the existence of facilitation effects, but they were weaker than
the inhibiting effects. The MacDonald and MacWhinney’s (1990) findings sug-
gest that ambiguous pronouns are harder to comprehend than unambiguous

pronouns. This is consistent with the theory of competition.
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Although most research has found evidence supporting the idea of competi-
tion, there were studies showed quite different results. Vonk (1985) carried out a
study that deals with the immediacy of processing pronouns in relation to the
purpose of reading. In their materials, the gender of the pronoun and of the an-
tecedents was varied to create conditions with a gender cue and without a gender
cue on the basis of which the pronoun could be unambiguously assigned. By us-
ing a verification task, Vonk found that the verification latencies showed an ef-
fect of both the congruency factor and the gender factor. She found that in the
first pass through the sentence, the fixation time on the pronouns was longer
when there was a gender cue and the pronoun was more often fixated when
there was a gender cue. That is, when the pronoun was informative, it was fix-
ated more often and for longer. This indicated that the informative pronouns
cause difficulty in the processing which results in a longer fixation time. These
findings fit a reanalysis model which predicts that only one analysis is initially
activated and reanalysis occurs when the initial analysis is impossible, resulting
in a longer reading time. According to this theory, the condition with a gender
cue can involve a procedure of reanalysis and therefore a longer processing time
than the condition with no gender cue. Rigalleau and Caplan (2000) found evi-
dence for an immediate and automatic process that relates a pronoun to poten-
tial antecedents and the resolution of the pronoun involves a controlled process
when the automatic process failed to converge on a single noun as the antece-
dent of the pronoun. This is also consistent with the theories of the reanalysis

models.

5. Discussion

As noticed and explained in Vonk’s (1985) study, different results on pronoun
processing were obtained from different tasks. The results form a naming task
(Vonk, 1984) differed a lot from the results from the verification task (Vonk,
1985) on the same research area. According to Vonk (1985), participants were
very much addressed to the pronoun as they had to name aloud the antecedent
of the pronoun, but in the verification task the participants focused much less on
the pronoun. However, neither the naming task nor the verification task could
be considered as normal language processing because they did not reflect peo-
ple’s normal reading behaviours. Some other studies may have similar limita-
tions. In MacDonald and MacWhinney’s (1995) study, participants were tested
when listening to spoken words or sentences from a speaker and they had to
make their decision about the target words on the basis of the information that
they heard. This is very different from what people normally do during natural
language processing. Hence the responses that were recorded and the data that
was calculated cannot convincingly provide evidence for their priori assump-
tions and hypotheses. Since these tasks were not like normal language process-
ing, participants may well have adopted certain kinds of strategies when doing

the tasks. This may result in the activation of both the interpretations of the am-
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biguous words, and therefore competition will occur. In this case, the results
they obtained may have been largely affected by the inappropriate experimental
method. Any data collected from such a task and any analysis based on these
data will possibly cause inaccurate results that cannot be generalised to natural

reading.

6. Conclusion

Anaphora is a common way that people tend to use when producing natural
language utterances and the comprehension of anaphors catches the interests of
many researchers. The linguistic representations that people built in the course
of anaphor processing are affected by many factors and many previous studies
have investigated anaphora resolution widely and intensively. However, previous
studies have shown very different results and it is hard to conclude the exact
mechanisms that underlie the anaphor processing. In addition, different re-
search methods that were employed could lead to very different results. Future
research may combine the traditional research methods and some real-time re-
search technique such as eye-tracking and ERPs for a more comprehensive un-
derstanding of anaphora. The time course and the exact processing pattern of
the anaphoric expression will provide us with a clearer map of anaphora resolu-

tion and the cognitive mechanism.
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