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ABSTRACT

The on line nature of human spontaneons speech gives rise to speech errors and
disfluencies typical of hesitation, pause, silence, repetition, repair, etc. It has invited
the attention of psycholinguistics, cognitive linguistics, computational linguistics,
neurolinguistics and etc. which have, since the last century, exerted enormous efforts
in the research on the speech by dint of speech errors and corpora, endeavoring to
unveil the nature of human speech production and comprehension. With assiduous
efforts, researchers have established many models of speech production and theories
as well and laid bare many a rule concerning the speech, linguistically,
psychologically and cognitively. The research has also boosted the study of speech
repair. As known, researchers have made a wide scope of study concerning the repair
from the perspective of lingnistics, sociolinguistics, empirical experiments and
computational statistics, yet the psycholinguistic approach is still barren as indicated
in the definition of the repair. Therefore, the present paper, starting with the discussion
of repair internal structure, intends to make a tentative study on the repair, this time
self-repair, from the psycholinguistic perspective in the light of levelt’s theories on
self-monitoring and self-repairs, endeavoring to reveal the mental information
processing features in the stages of self-monitoring, repair planning and the self repair
and correct the definition. The paper concludes that speech repair is in itself a
complex psychological and cognitive process. Besides, the paper points out that the
repair is rule-governed and merits due attention. Then basing on data from Mandarin
production on first hand, the author classifies self-repairs by the reason to repair
during Mandarin production process; revises the structure of the self-repair during
speech production; supplements new types of self-repairs; describes the distribution of
self-repairs in the experiment, all of which bring about fulfillment of the tentative
study on exploring self-repair particularity in Mandarin production and stimulating
researches on self-repair commmonality,

Key Words: disfluency; speech error; self-repair, internal structure; self-monitor
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A Psycholinguistic Approach to the Self-repair in Mandarin Speech Production

Introduction

As far as the process by which a speaker turns a mental concept into a spoken
utterance is concerned, it is more difficult to study speech production than to
investigate speech perception or comprehension because of the difficulty in
constructing expen'mgntal tasks that can reveal the complex steps in the process.
Thus, psychelinguists interested in the speech production process must use less direct
methods to gain insight into how this is accomplished. Rescarchers have historically
relied on two kinds of data in the construction of speech production models —
speech errors and speech disflencies, yet the former is emphasized in this thesis.
However, it is not speech errors proper that are studied here but a newly discovered
phenomenon ocurring with them sometimes — self-monitoring.

Speakers monitor themselves when producing spontaneous speech. They detect
that sometimes the realized utterance does not confirm to their standards: That is, the
utterance, although linguistically well formed, does not convey something in a
felicitous way, or the utterance deviates from linguistic standards. In both incidents,
the detection of such a discrepancy between ideal speech and actual speech has
repercussions: The speaker decides to interrupt, and then takes corrective actions:
The formulations of a self-repair.

Repairs are common not only in spontaneous conversations, but in all kinds of
discourses, Researches on self-repairs are significant both theoretically and
practically, complementing speech production theories and models and exploring
language development issues, etc., on the one hand, and providing information
receiver speech comprehension techniques on recovering from a self-repair in

information giver’s speech, on the other hand.,
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Much has been studied on speech self-repairs in many domains abroad such as
computational linguistics, neurolinguistics, sociolinguistics, conversational analysis,
etc. while they are not as much investigated in psycholinguistics and are even less in
languages other than English or some European languages. Due to researching on
speech self-repairs being a multidisciplinary study, it has not obtained due attention
from home rescarchers. Thereafter, this paper attempts to investigate those less
touched areas mentioned above by studying self-repairs in Mandarin speech to
compare the regularity in several aspects with that in Levelt’s study. Thus, a brief
literature review on theories and models of speech production and theoretical and
experimental researches on self - repairs is included in the paper which lays a solid
foundation for comprehending the theme of the paper.

It is basically an experimental and comparative study in the thesis with the
hypothesis that self-repairs in Mandarin speech share commonality and also present
particularity comparing with those in English or other European speeches in terms of
categories, the structure, editing expressions and types. Three sections of tasks are set
for 15 adult speakers of Mandarin. With the tasks carried out, the data is transcribed
and analysed independently by the author herself. At last, the experimental result
testifies the hypothesis posed before the experiment. Yet, due to limited supporting
resources and knowledge, the experiment still has room for improvement both
academically and technically.

Layout of the present paper is presented here. Part 1 is a review on relevant
studies on self-repairs which provides a large picture and basic knowledge for
understanding the theme of the paper. Part 2 probes into the internal mechanism of
sclf-repairs; what their mental mechanism is in language production process and

what self-repairs are inside. Part 3 concludes the nature of self-repairs in three
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perspectives, categories, structure and distribution. It offers a pattern the next part
follows and compares with. In part 4, an experiment is conducted to explore what
self-repairs in Mandarin speech are like and how they are different from those in
English self-repairs. This part is the main representation of the theme. Part 5 makes
some possible implications for future researches and practice which relate self-repair
studies with studies of speech production and language development and sum up
certain skills comprehenders would apply into recovering from the self-repairs

speakers make during the talk.
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Part One

A Literature Review on Relevant Studies on the Self-repair

All science, says Plato, begins with astonishment. But it is rare that one stops to
think how one's own language works — it is simply there to serve them. People talk
almost every day so much that it is extremely natural for them not to pay much
attention to how they express their conceptions through words. They simply take it
for granted, probably for the reason that they can talk effortlessly, without conscious
knowledge of the complexities involved in the process. All the complicated mental
processing is happening entirely below the level of consciousness, in another word
‘unconsciously’, which means that they’re not aware of ‘doing’ anything except
when they hear themselves saying ‘funny’, and it’s all happening at such an
astonishingly fast speed that they’re not even aware of any time these steps are
taking.

The fact is that people’s indifferent attitude towards their speaking a language is
because intvitively talking isn’t hard, and they do produce fluent speech. Only when
there are hesitations, repetitions, pauses and the like, do they realize that they are
‘doing’ something wrong. In such a situation, people use self-repairs after they have
realized what needs to be repaired. But why people make speech errors and
disfluencies during their speech production? What is the nature of information
processing in speech production? How can they make up for their speech errors? And
what characteristics it reveals when self-repairs are implemented? These are the a
few questions researchers intend to amswer. Since the self-repair is one of the
components of speech production and self-repair researches originate from speech

production process, a brief review of speech production studies answering the
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question of what has been achieved in the related research is of significance for later

discussion of the phenomenon.

1.1 Research on Language Production

The process of language production has long been a spot of interest for exploration
and investigation, and many researchers have investigated the speech production
process by using convergent measures. Some investigators have made detailed and
systematic analysis of naturally occurring errors of production, some have given
speakers, under laboratory conditions, more or less specific instructions on what to
produce, and others apply computing programming. Despite these differences in
approaches, the findings from these varied investigations are beginning to yield
useful and valuable result, therefore, the outline of an overall model of production is
becoming clearer. The pioneering model that suggested the process of planning
speech can be viewed as a series of stages, each devoted to one level of linguistic
planning and that result was published by Fromkin in 1971. The author, based on the‘
provided information, intends o describe several representative models, with an
emphasis on Levelt’s. According to Levelt (1989), there are four stages of production:

conceptualizing, formulating, articulating, and self-monitoring.

1.1.1 Approaches to Language Production Research
Approaches to language production research are quite different from those to

language comprehension research, which are relatively much more mature than the
former. To discuss the approaches to language production research, it must be noted
that many research achievements in psycholinguistics come from language
comprehension observation, so some people regard language comprehension as the

kernel issue in psycholinguistics. Language comprehension is studied largely through
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experiment under control; elaborately designed experiments can also be adopted to
obtain datz in studying language production but spontaneous observations are much
more adopted. Butterworth (1980) has pointed out that language processor operation
can be better understood through language production than through language
comprehension because the output of language system can be seen and heard, unlike
the untraceable mental representation.

To make things clear, this thesis lists out three main research measures in
investigating language production. First, the oldest and the most prevailing measure
is to observe the case of speech errors and then deduce how it works in normal
condition. This measure depends on spontancous observation so basically it belongs
to qualitative research method — data collecting and classifying analysis. Second, in
controlled language production experiment, participants receive a stimulus, usually a
word or a pair of words and then produce a word, a sentence or a segment. The
theoretical base of this procedure lies in the fact that when language is produced, a
piece of message can transform into words. Third, computer programming has been
applied mainly to study high-level language planning models as well as 1o observe

sentence processing and the structure of production system.

1.1.2 The Study of Speech Errors

The speech error is so common that a great number of researchers have probed
into the phenomenon, and scientific analysis of speech errors, commonly referred to
as “slips of the tongue”, started in the early 1970s, with the seminal publication of an
article by Fromkin (1971) which examined the way speech errors may be used in the
construction of linguistic argument. This paper, and those that follow, marked the
end of a long period in which speech errors were regarded with suspicion in
scientific circles. It has become respectable for investigators to use errors to examine
the role of linguistic units in the production of speech. Consider the following
examples in which what was actually said is compared to what the speaker intended
in table 1.
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Table 1. A Comparison between Intended Utterance and Actual Utterance

Intended utterance Actual uiterance

You have missed all my history lectures. | You have hissed all my mystery lectures.

Noble sons of toil Noble tons of soil
You have wasted the whole term. You have tasted the whole worm.
The dear old Queen The queer old dean

The above examples are all attributed to the Reverend William A. Spooner. It may
be because he became “infamous” for producing such errors that the kinds of errors
people make are often called spoonerisms, a term after his name,

Speech errors are systematic which typically falt into one of the eight categories:
exchanges, substitutions, additions, deletions, anticipations, perseverations, blends,
and shifts.

Various hypotheses concerning the basis for such errors have been advanced. One
of the more prominent has been Freud’s view that errors occur because we have
more than a single plan for production and that one such plan competes with and
dominates the other. In 1901 he based his monograph, Psychopathology of everyday
life, on errors as above claiming that slips of the tongue resulted from repressed
thoughts which are revealed by the particular errors which a speaker makes. While it
is possible that Freud is correct in some cases, such errors reveal as much if not much
more about the structure of language as they do about repressed thoughts. The most
common interpretation is that we produce speech through a series of separate stages,
each devoted to a single level of linguistic analysis. Errors typically occur at one

level, but not the others, during the production process. The author is now moving to



A Psycholinguistic Approach to the Self-repair in Mandarin Specch Production

the discussion of several representative models before discussing the process of

language production in the next part.

1.1.3 Language Production Models
Serial models

In 1971, the first mode] that attempted to account for the major stages and levels
of representation was published by Fromkin (1971,1973), followed by a similar and
more detailed model forwarded by Garrett (1976). Both models are called serial
models because they suggested that the process of planning speech can be viewed as
a series of stages, each devoted to one level of linguistic planning.

The Utterance Generator model distinguished six stages at which different
representations of the utterance occur as is presented in table 2. And there is also a

more vivid presentation of Fromkin’s model in Figure 1.
P Bu.

Table 2. Fromkin’s Model of Speech Production

Stage Process
1 Identification of meaning — a meaning to be conveyed is generated.
2 Selection of a syntactic structure — a syntactic outline of the sentence is

constructed, with word slots specified.

3 Generation of intonation contour ~ the stress values of different word
slots assigned.

4 Insertion of content words — appropriate nouns, verbs, and adjectives are
retrieved from the lexicon and placed into word slots.

5 Formation of affixes and function words — function words (articles,
conjunctions, preposition), prefixes, and suffixes are added.

6 Specification of phonetic segments — the sentence is expressed in terms of

phonetic segments, according to phonological rules.
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Figure 1. Fromkin’s Utterance Generator

In 1975, Garrett proposed a speech production model, also based on speech error
data. It made explicit some of the implicit aspects of the Fromkin model and filled in
some gaps in the model. Although it, too, requires refinement, this model has
provided a major framework for further research in the field, Figure 2 presents the

first version of the Garrett model and figure 3 the latest construction of the model
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(1984). The earlier model is presented because it includes statements of what the

levels attempt to account for (Garrett, 1975, 1984).
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Much overlap exists between the Fromkin and Garrett models. Both distinguish
among three levels—a conceptual level, a language-specific sentence level, and a
motor level of articulatory control (Garrett, 1980). However, Garrett has provided
other indications that the stages devoted to the formulation of syntactic structure
precede those devoted to the insertion of lexical items into that structure. Garrett
(1975) has carefully examined word exchanges and found that they are distinct from

morpheme and sound exchanges in a number of ways. Most sound and morpheme

1
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exchanges occur within zero to one word, whereas exchanges of words take place
over longer stretches. Moreover, the vast majority of errors occur within the clause,
but of those that do not, nearly all are word exchanges. Furthermore, these exchanges
tend to preserve the grammatical class of the item. All of these considerations led
Garrett to argue that word exchanges reflect a stage of linguistic planning in which
functional syntactic relations were being constructed (basically, stage 2 in Fromkin’s
model) and that the introduction of morphemes and sounds (stage 5 and stage 6)
comes later, when the outline is in place, and involve more local exchanges of

material.

Parallel models

An alternative to the serial models put forward by Fromkin and Garrrett are
parallel models which assume that multiple levels of processing take place
simultaneously during the process of language production. Several theorists have
advanced this idea, including Dell (1986), MacKay (1987), and Stemberger (1985).
These paralle]l models are similar in spirit to the TRACE model of speech perception
and the interactive activation model of visual word recognition,

Dell (1986) assumes that there are four levels of nodes in permanent memory:
semantic, syntactic, morphotogical, and phonological. Separate representations of the
intended message occur at each level, much as in the serial models. Unlike the serial
models, however, these representations work in parallel. As a node at one level
becomes activated, it may activate other nodes at the same level or at other levels.
Dell’s Spreading activation model of speech production (Dell, 1986) is such a
connectionist model that in this model, words (and possibly rules) are organized into
networks, with connections between units based on semantic and phonological
retatedness. Figure 4 shows a hypothetical network representation for the utterance,
“Some swimmers sink.” The activation of a concept spreads activation to those
lexical items sharing semantic features with the thought to be conveyed. For example,

the speaker’s thought, “swimmer,” activates, among other things, a class of nouns, a

12
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class of nominal affixes such as the plural, and a class of verbs. Because of spreading
activation among all nodes in the network, selection of swimmer and sink also

activates aspects of their grammatical usage, as well as their phonological forms.
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Figure 4. A Hypothetical Network Representation for the Utterance, “Some
swimmers sink.”

Parallel and spreading activation models of speech production provide an
interesting alternative to the stage models discussed carlier. Speech production is a
very rapid activity, and the parallel structure of these models scems well adapted to

explaining varicus aspects of production,
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Levelt’s model

It is particularly crucial to point out that ILevelt further distinguishes a
speech-comprehension system within his mode! of speech production . Its primary
role is to monitor the output for errors. Levelt (1983, 1989) notes that attempts at
self-correction while speaking suggest that speakers actively attend to (self-monitor)
both intermediate forms of their intended utterances during processing, as well as
their output.

Levelt’s model to some extent falls into parallel models because he took the stand
of connectionism in several aspects (he accepted the spreading activation network).
But he thought connectionism is a formal language for describing cognitive process

but not a theory on cognitive process.

1. 2 Relevant studies on the self-repair

These researches on natural language production stimulate researches on speech
repairs as indicated in concerning the repair from the perspective of sociolinguistics,
linguistics, empirical experiments and computational statistics for the study of the
internal structuring, monitoring, cue phrase, boundary delimitation, phonological,

prosodic and intonational features, regression analysis and form analysis.

1.2.1 The Theoretical Aspect

Sociologist Schegloff, Jefferson and Sacks advanced the concept of trouble source,
trouble initiation and the structure models of trouble repair and distinguished four
types of repairs: self initiation / self repair. self initiation / other repair. other
initiation / self repair+ other initiation / other repair in 1977 when the term repair
came into use formally. Hindle classified speech repair as fresh start, modification
repair and abridged repair in 1983. Levelt classified repair into two types: error

repair and appropriateness repair in 1989. Goodwin proposed that repair is to attract

14
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the listener’s attention in 1991. Faerch and Kasper proposed that self-repair reflects
face-saving. It demonstrates that speech with errors is to the speaker a
face-threatening act so implementing self-repair helps face-resuming. And the
statement that the repair reveals the uncertainty when people maintain face and
pursue equality was put forward by Ron White in 1997 which indicates that speech
repairs deserve the research merit in sociolinguistics and inter-cultural

communication,

1.2.2 The Experimental Aspect
Lickley, Shillcock and Bard investigated in 1991 through experiment that listeners

use prosodic cues to judge speech repairs. In 1992, Lickley and Bard found in gating
paradigm that almost 80% of the disfluencies in their corpus could be recognized at
the first word gating after the speech error and speech interruption. This experiment
validates further the theory that prosodic cues can help listeners recognize
self-repairs of the speaker. In the same year, O’Shaughnessy addressed the function
of time duration and pitch in prosodic cues. Nakatani and Hirshberg proposed in
1994 that the listeners can judge self-repairs from pitch, swing and interruption
duration as they change. Yet the experiment using these approaches has not prevailed
at present. As linguists and psychologists study natural speech in perspective of
speech production, computational linguists in perspective of speech recognition to
-improve machine’s capability to recognize natural speech. Their research focuses on
multilevel processing of natural corpus, describing disfluency characteristics in the
corpus, distinguishing disfluency cves phrases, distinguishing and delimitating
components of repair structures and computational researching on cues phrases. By
part of speech tagger, parser, human-computer dialogue, simulation techniques and

software, they investigate natural speech containing speech errors and self-repairs.
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Hindle proposed rules of self-repair analysis with his Fidditch parser (1983): surface
copy rule, category copy rule and stack copy rule. What’s more, Levelt addressed
well-formedness rule in 1989,

It may be concluded so far that speech and speech error production is a complex
psychological and cognitive process. Human can not only map conception into
specific message, encode message into \;vords and sentences, then encode into
phonetic representation and at last express themselves in articulation muscles, they
can also monitor speech and repair speech errors. Yet, from the researches mentioned
above, you may find easily that there have been many psycholinguistic studies on
language production, whereas rare psycholinguistic studies have been done on

speech repair, this time self-repair,
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Part Two

The Mental Mechanism of the Self-repair

An overview of the relevant studies of self-repairs in speech production has been
presented, and then in this part a deeper investigation of the self-repair is discussed.
Before the nature of one thing is analyzed, to clarify what it is is the first step.
Therefore, various definitions of self-repairs are discussed befow including the
author’s preferable definition of Komos’ in which Komos points out that speech
monitoring is the interior mechanism of self-repairs and distinguishes two types of
self-repairs: covert and overt repairs. Consistent with this definition, self-monitoring
in language production process and internal and external monitoring will also be
discussed in the following sections in this part which lay a good foundation for the
categorization and analysis of self-repairs in the next part.

In the section of self-monitoring in language production process, there will be
further explanation on conceptualizing thoughts; formulating linguistic plans;
implementing linguistic plans (articulating plans and self-monitoring) by steps of
language production which positions self-repairs in language production process.
There is little doubt that speakers can listen to themselves speak out loud, and
scrutinise what they hear. But a central claim of the recent theory is that there is also
an additional channel. Catering to this new trend, evidence for internal monitoring

and a division of labor between the two channels are discussed.

2.1 Self ~ repairs in Speech Production

The self-repair is a common phenomenon in conversation (Schegloff, Jefferson
and Sacks, 1977), but there is not enough importance attached to it in linguistic study
until the 1980"™ when the self repair turns gradually into an important subject in

17
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discourse analysis and natural language processing and a new research area in
syntactics and psycholinguistics. Due to its immature developments so far, there has
been no exact definition of the “self-repair”. However, for further probing into the
area, the author intends to propose a more complete definition which is used
throughout the discussions. Bélow are some representative definings of the
self-repair and the author’s evaluation on them.

On defining the concept, Cyclopaedic Dictionary of Applied Linguistics defines
the self-repair as a character of oral discourse. The speaker corrects what he has just
said as he speaks. Corrections arise either from the content or the form and could
possibly occur at every layer: phonemes, morphemes, words, phrases, sentences,
discourses.

Different from the defining which sees the self-repair as a character of oral
discourse, Schegloff, Jefferson, and Sacks (1977) referred to the repair as a variety of
ways of handling troubles that arise in the process of speaking, understanding, and
communicating in an interactional setting. What’s more, Schegloff (1977)
distinguished the term “correct (errors)” and “repair”. “cormrect” refers to replace a
slips of the tongue or an error with a correct form while what needs to be repaired is
more than that. Specifically speaking, “repair” is not constrained to only replacement.
For example, repair occurs as the speaker is doing a word search in some instance.
Besidcs, it does not necessarily mean that there are slips of the tongues, errors or
vices that can be recognized by the listeners in the speaker’s speech before the repair
as the speaker repair what he has said. Schegloff et al (1977) defines what the
speakers repair as repairable or trouble sources. Rieger (2003) followed Schegloff et
al’s defining of “repair” and his defining is more specific. He demonstrated that the
repair behavior includes “error correction, the search of a word and the use of
hesitation pauses, lexical, quasi-lexical, or non-lexical pause fillers, immediate
lexical changes, false starts, and instantaneous repetitions”.

Yet, there are definitions much simpler than the one mentioned in the last

paragraph as A. Potsma (2000) advanced “self-repairs” are error corrections without
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outside activation, usually occurring instantly after the errors. Another statement that
“self-repair” refers that the speaker corrects his own errors in his speech was given
by van Hest (1996).

Though the definings above do attempt to define the self-repair from different
angles, the author intends to adopt Komos’ (1999) as he defines the self-repair from a
" psycholinguistic perspective: the self-repair is the exterior representation of speech
monitoring mechanism. When speakers recognize errors or inappropriateness in their
expression, they interrupt the speech and make self-repairs which means they have
conducted a self-initiated, self-repair behavior. However, self-repairs may even occur
before articulation. In some cases, speakers recognize existence of speech errors after
speech organization in their mind but before articulation when they make repairs
immediately or do not make any repairs at all. Compared with overt-repairs which
have exterior representation, this type of repairs having no direct exterior
representation is called covert-repairs.

Different researchers give different operable definitions of “self-repair” due to
different research angles and purposes énd those definitions to different extent, help
people understand self-repairs. Next comes the author’s evaluation of those
definitions one by one. Schgloff et al’s contribution lies in his explicitly delimitating
the distinction between “correct” and “repair” for the first time but their definition is
too general and therefore, not convenient to operate. Riegers ‘s definition seems even
bigger including almost all the techniques for gaining time in spoken language but
because he puts emphasis on repetition, he does not discuss operable definitions of
other types in repairs except repetitions. A. Potsma’s and van Hest‘s definitions are
simple and superficial. A “self-repair” is not simply a behavior of correcting errors.
Comparably speaking, Komos’s definition is more comprehensive which proposes
not only repair process (recognizing errors — interruption — implementing self-repairs)
but also that covert repairs are part of the repairs. Meanwhile, he also points out that
the operable definition of repair is restricted in the scope of overt repairs for it’s hard

to measure covert repairs.
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The author intends to adopt Levelt et al’s theory to modify the definition of
self-repair in three aspects: error monitoring, repair planning, repair implementing

which also reflects basically Komos’s definition.

2.2 A Review on Self-monitoring in Language Production Process

Language production research traditionally exploits patterns of speech errors,
speech onset latencies and (to a much smaller extent) disfluencies in order to
investigate how the language production system works, Current accounts of language
production also postulate a self-monitoring system that inspects overt and internal
speech and interrupts and repairs when a problem is detected. The author will
investigate this tendency by discussing the framework put forward by Levelt whose
“perceptual loop theory” (1983, 1989) is the most influential theory in monitoring
theories.

This is a framework sketched by Levelt (1989) and which is influenced by carlie_r
work by Bock (1982), Fromkin (1971), Garrett (1975), and others. This framework is
depicted in Figure 5.

[ CONCEPTUALISER - . Monitoring

Messaga P Interrruption
genaration 1 1 repar [Comparieon I

Parsed|speesch

S8PEECH .
COMPREHENSION .

irmar spesch Phonstlic String

ARTICULATOR AUDITORY
T PR PADCESSING -

Owvart speach T

Figure 5. Blueprint of the speaker. (Adapted from Levelt, 1989.)
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Levelt (following, for example, Garrett, 1975) divided language prodcution into
three major components: the conceptualiser, the formulator and the articulator with a
speech comprehension system which will be discussed respectively in the following

sub-sections.

2.2.1 Conceptualizing Thoughts
First, the conceptualiser provides an interface between thought and language. It

has access to the speaker’s intentions, knowledge of the world, the current (physical
and social) context, and a “model” of the current state of the discourse {(who said
what earlier in the conversation, what is the main topic, what subtopic is currently in
focus, and so on). If the speaker, given this current context, decides to engage in a
speech act, he or she will formulate a pre-verbal message. This can be thought of as a
semantic structure, not itself yet language, but containing information that can be

conveyed by a speech act.

2.2.2 Formulating Linguistic Plans

The formulator uses this message to construct a sentence representation. It is
subdivided into two components. The first component, grammatical encoding will,
select form the mental lexicon words that match the specifications in the message.
Based on message properties, this component will also assign grammatical functions
to there words and build a phrasal representation, specifying the hierarchical relation
between syntactic constituents and their linear order. The second component is
phonological encoding. This component uses the sentence — level representation,
including the words which have been assigned positions in that representation, and
determines (a) the prosody of the sentence, and (b) the phonological form of the

words. The latter process includes “spelling out” the phonological segments in the
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words, determining the metrical structure of these words (e.g. how many syllables?
which syllable is stressed?), and assigning the segments to structural positions in

these words,

2.2.3 Implementing Linguistic Plans
In regard to implemeting linguistic plans, there are several suggestions, but this

thesis would provide the illustrations of the articulating plans and the
self-monitoring.
Articulating plans

The resulting representation is phonological in nature. But in order for the
uiterance to be articulated, this representation needs to be translated into the language
of motor control. According to some proposals, this latter process yields “articulatory
gestures” which specify in an abstract {context — independent) way what patterns of
articulatory movements are required. The actual control of motor programming and
motor execution is the task of the third component, the articulator.
Self - monitoring

The right hand side of the graph sketchily shows speech comprehension, which is

subdivided into auditory processing of overt speech (which renders a phonetic string),
and speech comprehension proper, which is responsible for word recognition,
syntactic analysis, and mapping the syntactic representation onto meaning, The
resulting representation, which Levelt (1989) called “parsed speech”, feeds into the
conceptualiser.

As Figure 5 shows, this framework of language processing localizes the monitor in
the conceptualiser. Our speech reaches the conceptualiser through the speech
comprehension system, and fhcrc are two channels feeding into this system. We can
listen to our own over speech (using auditory analysis) just as we can listen to

anyone ¢lse’s speech. But we can also “listen” to a representation of speech before it
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is articulated: Inner speech. This second channel is depicted in the figure as a
connection between the articulatory buffer, which temporarily stores the speech plan
while it waits for articulation, and the language comprehension system. Both of these
feedback loops will reach the conceptualiser, and that system, finally, compares
whether our own “parsed speech” matches our intended speech. This view on
monitoring is controversial and there are many tests of its tenability.

Self-monitoring of action is important for smooth performance in many areas of
human behavior. For instance, when we reach out to grasp for an object, we arc; able
to monitor our arm movement and quickly modify the trajectory in case an obstacle
is suddenly encountered. The same is true for producing speech. Speech is largely
planned and the selection of meaning, syntax, and word forms is a complex process
in which errors might occur. Self-monitoring the planning process might prevent
(some of these) errors to surface in overt speech. This is important because speech
errors might hamper the fluency of a conversation which sometimes can be
embarrassing. Models of speech production recognized the importance of a
monitoring system that helps speakers to convey their messages in an optimal way.
As the importance of self-monitoring has been recognized, then there will be a

further exploration of its two channels — an external and an internal channel. -

2.3 Internal and External Monitoring

Most theories of monitoring assume that speakers use at least two information
sources: An external and an internal channel. First, speakers can listen to their own
overt speech and check whether it contains any discrepancies with intended speech.
This implies that the language comprehension system is critically involved in
monitoring overt speech. Second, there is convincing evidence that speakers also

monitor representations of speech that is not yet articulated through an internal
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channel. The author will present classical evidence for the existence of internal
monitoring,

An implication of postulating two channels is that there must be a division of labor
between them: some of the errors will detected by one channel, others by the other.
Presently, theories of monitoring leave unspecified what this division is. How many
errors are detected by each channel? Which ones? Can the speakers strategically shift
between the two channels? In this part, the author will introduce one of the proposals
- Hartsuiker and Kolk’s proposal for determining the relative contribution of each

channel though it still needs improvement.

2.3.1 Evidence for Internal Monitoring

The existence of an internal channel can be appreciated by considering (1), an

English translation of a repair reported by Levelt (1989):
(1) then you go the v.horizontal line

In this example, the speaker produced a /v/, but interrupts immediately, and
repairs with the word “horizontal”. Given the context (an experiment in which
speakers described routes through networks of colored circles), it can be assumed
that the /v/ was the first sound of “vertical”. This error is interrupted so quickly that it
is very unlikely that the external channel detected it. The duration of a phoneme such
as /v/ is about 70ms. This leaves little time for auditory recognition of the actual
utterance, comparison Wilh target utterance, and halting of the speech apparatus
(Hartsuiker & Kolk, 2001). It is much more likely that a representation of “vertical”
was corrected internally, before the actual realization of the first sound /v/, but that

the interruption took place too late to prevent the error from becoming overt.
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There is also experiment evidence for internal monitoring. In one set of studies the
participants could not hear their own overt speech, because it was masked by loud
white noise (Oomen, Postma, & Kolk, 2001; Postma & Kolk,1993; Postma &
Noordanus, 1996). These studies consistently showed that speakers are able to detect
substantial numbers of speech errors, although they could not use the external
channel.

In other studies, speakers were asked to detect errors in silent speech. Participants
indeed reported errors in internal speech and a similar pattern of error detection was
observed as in external speech. This supports the theory of an internal channel, and it
suggests that the internal and external channel use similar criteria for error detection.

In the speech production literature, there are different accounts of how speakers
monitor their own speech. There is agreement with respect to the fact that there are
two mechanisms involved, an internal (monitoring planned speech) and an external
{(monitoring already uttered speech) mechanism, However, there is disagreement
about the location of the internal monitor. Production-based accounts assume that the
internal monitor resides within the production system. In contrast, perception-based
accounts, such as the perceptual loop theory of Levelt and colleagues (Levelt, 1983;
1989; Levelt, Roelofs, & Meyer, 1999), assume that the speech plan is monitored by
using the speech comprehension system.

Figure 6 depicts a proposal of self — monitoring, based on Levelt’s (1983;1989)
perceptual loop theory and amendment proposed by Hartsuiker and Kolk (2001).
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Figure 6. Components and Information Channels involved in Self-monitoring.
(Adapted form Hartsuiker and Kolk, 2001.)

2.3.2 A Division of Labor between the Two Channels
Hartsuiker and Kolk (2001) took a different approach from the previous proposals

in estimating the division of labor between the two monitoring channels: they
proposed a probabilistic model. Instead of trying to classify each individual incident
as one that is either triggered by the internal or the external channel, their model
estimated the proportions of such incidents in a given experiment or experimental
condition. These proportions can be estimated from experimental data, because the
model specifies a mathematical relationship between observable variables (such as
the number of errors that are repaired) and model parameters (such as the error
detection rate of the internal channel). Given sufficient assumptions, that model has a
unique solution. For example, for the data published by Oomen and Postma (2001),

they estimated that 25 percent (normal speech) to 29 percent (fast speech) of the
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overt self-corrections were triggered by the internal channel. Unfortunately, this

model only has a unique solution under the simplifying assumption that the

probability of detecting an error is equal for each channel. There are, however,
reasons to doubt that assumption. A number of authors assume that the two channels
may use different criteria for monitoring. So the assumption in this proposal needs to
be tested. There are still much to éxplore in the study of division of labor between the
two channels.

In all, self-monitoring contrasts markedly with the dated and very inaccurate
depiction of communication as consisting of a message that speaker A sends to
listener B. The attested presence of a self-mwonitoring stage presumes that people
don’t just communicate with others, they communicate with themselves; they don’t
just listen to others, they listen to themselves. Communication is not a one-way
broadcast of a signal, but it is an interactive process, involving not just the interaction
between the interlocutors but also the interaction within each individual speaker. The
self-editing process confirms for psycholinguistics what has long been known to
exist in most biological functions of the body ——-the presence of feedback loops.
Speech production (or written composition) is not a linear ‘one-way’ process; it is a
parallel, ‘two-way’ system involving both output and the concurrent editing and

modulation of that output.

27



A Psycholinguistic Approach to the Selfrepair in Mandarin Speech Production

Part Three

Self-repairs Categorized and Analyzed

Error detection has an aftermath. The speaker will interrupt himself and attempt to
comect the error. In Levelt’s (1989) proposal, the coordination between these two
processes is governed by the “main interruption rule”, That is, the speaker interrupts
immediately on error detection and halts all components of language production.
Since it takes time to stop action, there will be a short interval during which speech is
still carried on. This interval ends when overt speech is interrupted. That moment
marks the beginning of the “editing phase”, during which the repair is planned.

Self-repair behavior is a recurrent phenomenon in everyday speech. People are
constantly monitoring what they are saying or planning to say. They usu.;illy correct
themselves for two main reasons: (a) because they think their utterance is not
appropriate enough (appropriate repairs), or (b} because they have made an error

(error-repairs).
3.1 Categories of Self-repairs in Speech Production

Self-repairs can be divided into several categories. One of the most detailed, and
the commonly accepted systems is suggested by Levelt (1983, 1989). Levelt
developed his system on the basis of an analysis of the self-repair behavior of adult
speakers of Dutch. Levelt distinguished two main classes of repairs: covert and overt
repairs. Covert repairs (C-repairs) occur when speakers discover trouble and interrupt
themselves before the troublesome item is uttered, (i.e. pre-articulatorily). As covert
repairs take place in inner speech, it is impossible to identify what the speaker is
repairing. Overt repairs are made after (part of) the troublesome item has been

articulated. As a result, overt repairs can be easily identified and classified.
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Depending on the reason for repairs, they can be classified as: (1) Error repairs
(E-repairs), which, depending on the trouble word to be corrected, can be further
divided into phonological (EF), morphological (EM), lexical (EL) or syntactic (ES)
error repairs; or (2) appropriateness repairs (A-repairs), which can be further divided
into appropriateness lexical repairs (AL-repairs) and appropriateness insertion repairs

(Al-repairs). Below are some examples of various types of self-repairs,

3.1.1 E-repairs
Altogether four kinds of E-repairs, abbreviated as ERs, (phonological error repairs,

morphological error repairs, lexical error repairs and syntactic error repairs) are listed
here with explanations and examples followed.
EP-repairs (phonological ermror repairs):

The speaker corrects a phonological error, (¢.g. because of a mispronunciation or an

exchange of phonemes).

2. "they have a /nalf/ * nice boat"

3. "they /tIn/ * tun to their car”

EM-repairs (morphological error repairs):
The speaker corrects a morphological error, for example an error in selecting the
affixes in the case of adjectives or nouns.

4. "so the man is inmature * immature for his age”

5. "the monkeys with a hat on their head * heads"
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EL-repairs (lexical error repairs):

The speaker has selected the wrong word and substitutes the correct one for it.
6. "if you must read * uh write the English word"
7. "he sees all the monkeys in the tree with a hat over * with a hat on their head”
ES-1epairs (syntactic error repairs):
The speaker produces a grammatical construction which cannot be finished without
violating the grammar of the target language.

8. "the man thinks up of * thinks of something”

9. "it's not you do * something you do every day"

3.1.2 A-repairs

Two kinds of A-repairs, abbreviated as ARs, (lexical appropriateness repairs and
insertion appropriateness repairs) are listed here with explanations and examples
followd.

Al ~repairs (lexical appropriateness repairs):

The speaker replaces one term with another, usually more precise, term.
10. "and then he is very sorry * he feels very sorry”

11. "it turns out to be a film * 2 movie scene”
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Al-repairs (insertion appropriateness repairs):
The speaker repeats part of the original utterance and inserts one or more words to

specify his/her message.

12. "you see a policeman * an English policeman”

13. "he is standing on his uh feet, uh, two feet"

According to the reason for overt repairs, four types of E-repairs and two types of
A-repairs are suggested. What’s more, it is obvious to find that kinds of errors in
E-repairs above are language-specific, so there may be other kinds of E-repairs when

other languages are involved.

3. 2 Structure of the Self-repair

Most overt repairs, E-repairs and A-repairs, show a basic repair structure, which

consists of three distinguishable components presented in figure 7.

(cut-off point = _ )«

original utterance editing phase repairs

"go from left to” "gh" "from pink to blue”:
teparandum editing term  reparatume

Figure 7. Structure of an Overt Repair (Levelt, 1983).
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Levelt defines the parts of an overt repair as (1) a reparandum, which can be either
an error Or an inappropriate expression; (2) an editing term, immediately following
the interruption of the flow of speech; and (3) a reparatum, which is the correction or
alteration of the troublesome item with or without the repetition of prior material.

According to Levelt (1983), self-repairs have a characteristic structure that
consists of three parts. First, we interrupt ourselves after we have detected an error in
our speech. Second, we usually utter one of various editing expressions. These
include terms such as uh, sorry, I mean, and so forth. Finally, we repair the utterance.

Now, these parts are to be discussed one by one.

3.2.1 Self Interruption
Nooteboom (1980) found that roughly two-thirds of speech errors are corrected

shortly after the error, usually at the first word boundary after the error. But different
types of errors produce different levels of detection. Anticipations (e.g., she sheils
instead of seashells) were repaired more often than perseverations (¢.g., sea sells
instead of seashells). Nooteboom thought that the urge to correct the error was
immediate but that the speaker had to wait until a constituent boundary was reached
in order to fulfill the urge to repair.

Levelt (1983,1989) developed one of the most influential classification systems for
self-repairs on the basis of self-repair behavior of adult speakers of Dutch. Subjects
were presented with complex sets of color patterns that are connected with lines, as
depicted in Figure 8. The subject has to describe the layout of colors, starting at the
point designated by the arrow. Consider configuration (a) in figure 8. The subject has
to describe the arrangement of colors, for example, “Above the gray patch is a red
one. To the right of the red patch is a yellow one...,” as if a hypothetical listener has

to reproduce the layout from the subject’s description. The task results in speech
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errors and interruptions that can be analyzed. Levelt found that 18 percent of the
errors were repaired within the trouble word. Most of the errors (51) were corrected
immediately after the error, and 31 percent were delayed one or more words, These
results were similar to what Nooteboom (1980) found with spontaneous speech

€ITOTS.

Figure 8. Color Patterns used in Levelt’s Study. (Based on Levelt, 1982, From
Speaking: From Intention to Articulation, by W. J. M. Levelt, p.141.Copyright
1989 MIT Press.)
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3.2.2 Editing Expressions and Prosodic Marking
Levelt noted that we interrupt speech after error detection in order to make an

editing expression (I mean, uh, etc.) and then continue with the self-repair. Each
editing expression signals a different kind of trouble. Uk is the most common and is
used when speakers get stuck searching for information in the middle of an utterance.
I mean indicates that the speaker needs to add a word or substitute a different item
for the one spoken.

DuBois (1974) has also analyzed several different editing expressions. The phrase
that is is typically used to further specify a potentially ambiguous referent, as in
sentence (14). Rather is used for what DuBois calls nvance editing, as in (15), in
which a word is substituted that is similar in meaning to the original, but slightly

closer to the speaker’s meaning, I mean is reserved for true errors, as in (16).

(14) William hit him — hit Pieter, that is.
(15} T am trying to lease, or rather, sublease, my apartment.

(16) I really like to — I mean, hate to — get up early in the morning.

The expression wh may differ in some respects from these other expressions. It is
the most common expression and turns up in many different languages. Levelt (1989)
suggests that it is a symptom of trouble rather than a signal with a specific
communicative meaning. Speakers may simply utter wh when they get stuck in the
middle of their utterances. If it does not convey a specific meaning, why say it at all?
Perhaps uh, along with various nonverbal cues such as averting one’s gaze, indicated
to the listener that the speaker still has the floor,

Shriberg, unlike previous researchers, is working on methods for detecting repairs

that do not rely on the presence of an explicit "edit" signal. This is critical because
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repairs will not always be accompanied by an "editing expression". For example, in a
data set of self-repairs used by Levelt, 43% of the repairs were not marked by an
editing expression. Another way in which repairs can be marked other than lexically,
is prosodically.

"Spontaneous self-corrections in speech pose a communication problem; the
speaker must make clear to the listener not only that the original uiterance was faulty,
but where it was faulty and how the fault is to be corrected. Prosodic marking of
corrections making the prosody of the repair noticeably different from that of the
original utterance offers a resource which the speaker can exploit to provide the
listener with such information" (W.J.M. Levelt and A. Cutler, 1983).

By Cutler’s definition, a repair is considered "marked" if there is a "noticeable”
change in pitch, amplitude, and/or duration between the original and the repair
utterance. The differences can be either positive or negative, however, a tendency
was found for repairs to be of higher pitch, greater intensity, and of longer duration.
Cutler considers a repair to be "unmarked" if it does not exhibit any of these changes,
even if it is preceded by a pause. In the corpus of self-repairs used by Cutler, only
38% of lexical error corrections were marked. In a subsequent study, 53% of repairs
for error corrections were found to be marked.

Cutler found several examples of repairs that were unmarked on a first repair
attempt that was unsuccessful but marked for the second attempt, One way of
strengthening a repair other than changing its lexical nature (e.g., adding "You
mean...") is to mark the repair prosodically. Cutler does not, however, distinguish the
degree of marking.

Other factors found to affect whether or not a repair is prosodically marked are the

type of repair (error vs. appropriateness) and the size of the semantic domain with

s
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which the error and repair contrast. According to Levelt and Cutler, repairs tend to be
marked more often for errors than for appropriateness. This corresponds to Levelt’s
finding that editing terms are used more frequently for repairing errors than for
appropriateness. By using an editing term and/or prosodically marking a Iépair, the
speaker is attempting to distinguish this information for the listener. In addition, a
repair is more likely to be marked if the element in error can be replaced by one of a
small set of alternatives (e.g., moming vs. evening). However, when the error and
replacement are antonyms, this effect may be due to the degree of opposition rather
than simply the number of items.

Levelt and Cutler draw several important conclusions regarding the use of prosody
to mark repairs. Firstly, "in the absence of lexical joint between repair and original
utterance, the listener may very well use intonational cues to match the repair to the
trouble item". Secondly, since repairs were marked more often for corrections of
error (53%) than for corrections of appropriateness (19%), it is argued that marking
is used to express rejection. Lastly, prosodic marking of repairs was found to be
similar to prosodic marking in general (for non-repairs). If this is the case, then it will

prove difficult to use prosodic information for automatic detection of such repairs.

3.2.3 Implementing Self - repairs
After the interruption and the editing expression comes the repair proper. Levelt

(1983,1989) distinguishes among three types of repairs. Instant repairs occur when
the speaker traces back to the mistake, which is then replaced, as in (17).
Anticipatory retracings occur as the speaker returns to a point in the sentence before
the error, as in (18). And in the third form, fresh starts, the speaker abandons the
original sentence and starts over, as in (19). Levelt (1989) found that most

self-repairs were instant repairs (51 percent) and anticipatory retracings (41 percent);
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only 8 percent were fresh starts. Repairs tend to be targeted to the troublesome area,
and speakers generally fix the problem without repeating the entire utterance.
However, fresh starts are most likely when the original item is contextually
inappropriate, What was said is not an error, strictly speaking, the phrase that gets a
fresh start is correct; however, it is awkward or inappropriate and therefore needs to

be rephrased.

(17) “the blank crossing point * white crossing point”
(18) “to the purple crossing point * to the red crossing point”

(19) “from yellow down to brown * no, that’s red.”

In conclusion, speakers repair their utterances in a way that maximized listeners’
comprehension. The listener’s problem when a speaker errs in not only to understand
the correction but also how to fit the correction into the ongoing discourse. Several
aspects of speaker self-repairs recommend themselves as helpful in this regard:
speakers interrupt themselves quickly, their editing expressions indicate the type of
error, and then the repair itself is systematic. All of these characteristics would

appear to make the listener’s work easier.

3.3 Distribution of Self-repairs

Investigating the distribution of the self-repair plays a very important part in
psycholinguistics because it would provide indirect evidence for people to
comprehend 6peration of monitoring mechanism and sensitivity of monitoring to
different types of speech errors.

Researching on the mother tongue reveals that monitoring mechanism is sensitive
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to the lexical aspect the most and its sensitivity is influenced by task types and other
situational variables. When tasks demand more accurate expression, then there will
be much more self-repairs once they are detected to be inaccurate.

Fathman (1980) did research by employing 75 children as subjects whose fist
language is not English, finding that when they describe a caricature or talk about
themselves, they made more lexical self-repairs (50%) than any other types of
self-repairs in which the morphological. semantic. syntactic and phonetic repairs
takes 20%, 15%, 12%, 3% in turn.

Lennon (1984)’s conclusion is similar to Fathman’s. In his study, 12 German
college students whose mother tongue is German iterate the stories they have heard
in English. The result is that lexical self-repairs take 73%, phonetic 13% and the
others are syntactic and semaﬁtic Tepairs.

In Van Hest (1996a)’s research, appropriateness repairs take 39.7%, error repairs
22.4%. Compared to self-repairs in the first language, there are much more error
repairs in the second language.

Poulisse (1993} classified speech errors as lexical, morphological, syntactic and
phonetic errors. He finds that lexical repairs occur the most frequently which is
consistent with the findings of previous studies yet meanwhile finds phonetic repairs

occur also, relatively speaking, frequently.
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Part Four

Experiments on the Self-repair Behavior

Since studies on self-repairs have been received much more attention abroad as
indicated in the reviewing part, the language in which self-repairs are studied is also
influnenced in that researches are mostly done in English or other European
languages. Researches on self-repairs in languages other than English or other
European languages are still not conducted so broadly and deeply. In this part, an
experiment on self-repairs in Mandarin language is investigated and analyzed in
order to find the answers of the questions raised and to test the hypothesis. The data
is categorized and also analyzed in terms of interruption, editing expressions, and
types with the result showing that self-repairs in Mandarin share commonality with
those in English and meanwhile, present particularity in perspectives mentioned.
Though the experiment is limited by finite resources at hand, it contributed to
self-repair studies in Mandarin in particular and also researches on the self-repair in a
general sense. v

In this part, the experiment on self-repairs done by the author in this thesis is
reported in four subsections: questions and the hypothesis; method; results and

discussion; and conclusion.

4.1 Questions and the Hypothesis

There has been a discussion of the Lcatcgories, structure and distribution of the
self-repair in previous studies. Because most of the theories are advanced and
experiments are done by foreign researchers, it turns out that English or some other
European languages are frequently investigated in self-repair studies. This situation

poses a question to one: is there any difference in self-repairs in Mandarin production?
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And if it is the case, what will it be like in terms of categories, structure and
distribution of the self-repair in Mandarin production?

To the above questions, the author studies Mandarin self-repair and assumes that
the self-repair in Mandarin speech production presents differences compared with
that in English or other European languages when sharing similarities, with respect to

the categories, structure and distribution of self-repairs produced.

4.2 Method

This thesis reports the results of an analysis of the self-repair behavior of 15 adult
speakers of Mandarin. The self-repair data were collected from three different tasks
which were performed by the subjects in Mandarin. The first task was descriptions of
color patterns, Subjects were presented with complex sets of color patterns that are
connected with lines, as depicted in Figure 8, The Subject. has to describe the layout
of colors, starting at the point designated by the arrow. That is to say, the author
applies the same color patterns and experiment requirement as those in Levlet’s study.
The second task was story-telling consisting of two caricature stories, the first of
which is a comic striﬁ. The subject implements the task for 3 minutes in finishing
either of the caricature story, The third task was interviewing in which the subject has
an informal talk with the author for 9 minutes.

In all, approximately 5 hours of speech were recorded by the author in person. All
types were checked for possible instances of self-repairs, which were independently
transcribed and classified by the author herself. In the end a total of 409 self-repairs

were analyzed,
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4.3 Results and Discussion

To seck the answers of the questions raised and test the hypothesis by using the
experimental method stated, the author is to report and discuss the results of the
tentative experiment of self-repairs in Mandarin production on those aspects

mentioned above one by one.

Categories:

In this experiment, self-repairs are categorized on the base of what has been

discussed earlier so they are still categorized into E-repairs and A-repairs. In E-repair
group, repairs of EP, EL and ES still exist but there is no EM-repair because in
Mandarin, a character or a word does not have an affix. Meanwhile, there are also
new categories featuring Mandarin characteristics in the data: tonal error repairs,
lingual error repairs and exchange error repairs which are abridged as ET, ELI and
EE repairs respectively.
- As Mandarin pronunciation has the four tones called the first tone, the second tone,
the third tone and the fourth fone, one pronounces a Mandarin character with a
specific tone in the four tones. So if one pronounces a Mandarin character with a
wrong tone and he makes a repair for that, then he conducts an ET repair.

Another characteristic of Mandarin pronunciation concerned here is that one
should distinguish in Chinese Pin Yin “Zh”, “Ch” “Sh” from “Z”, “C”, “S”
respectively. For example, if one pronouns “Zh” as “Z”, he conducts an ELI repair
and vice versa.

EE repairs occur when one exchanges the position of two words or phrases in a
sentence and makes a repair for that. For instance, one says B is above A when he is
supposed to say A is above B and then he makes a repair saying A is above B.

For type 4 (fresh starts) and type 5 (pivot construction) repairs which will be
discussed later, it’s hard to tell the repairs as AL or Al and thus they are just

categorized as A.
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With every possible categories in the experiment explained, the distribution of
self-repair categories is presented blow. In the experiment, ERs take 57% of ERs and
ARs combined shown in Figure 9. The result is almost in line with Levelt’s finding
that the percentage of ERs is 56% of the total which indicates that ERs contribute to

more than half of self-repairs whether the language studied is English or Mandarin.

Figuro 9. DMstribution of ERs and ARs

Figure 10. Distribution of Categories in ERs
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Figure 10 shows quite notably that EL repairs (89%) take a large part in the ERs.
The percentage is much higher than that in the previous studies and it indicates one
pays more attention to choosing words to express himself accurately than
pronouncing every word correctly in Mandarin.

There are altogether 95 ARs in the experiment including 19 AL repairs, 71 Al
repairs and 5 simply classified as ARs. Al repairs account for most of the ARs. That
means people often use insertion repairs to make their speech more contextually

appropriate in Mandarin,

Interruption:

The distribution of interruptions over time is shown in Figure 11. The author
found that only 2 comrections were within a character, as in sentence (59) of task 3.
152 corrections occurred immediately after the error, as in sentence 2 of task 1. The
remaining 52 errors were delayed by one or more characters; in (55) of task 2, the

correction comes two characters later,
165 [
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Figure 11, Distribution of Interruptions
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It shows a remarkably high point in Figure 11 which represents the number of
immediate corrections. The result is consistent with Levelt’s finding that immediate
corrections play a predominant part (more than half) in interruptions whereas
corrections within a word (character in this experiment) take the smallest percentage.
But the contrast between the number of the former and the later is shaper in this
experiment of Mandarin production than the previous studies of English production.
That may be due to the fact that the formation of an English word is almost
consistent with its pronunciation. The process of pronouncing a word is the process
of pronouncing its phonetic symbols from the beginning to the end which represent
the alphabets from the first to the last whereas formation of a Mandarin character
does not have as much consistence with its pronunciation as the formation of an
English word does with its. One pronounces a Mandarin character according to its
Pin Yin but what constitutes a Mandarin character is strokes which has almost no
direct relation with its Pin Yin. So it is much easier to interrupt during pronunciation
of an English word than that of a Mandarin character because the chances of making
reference of its formation when pronouncing is bigger for an English word than a
Mandarin character, ,

Another reason is that in English a word can usually convey a complete meaning
alone, while a Mandarin character often does that with other characters which makes
it hard to stop within a Mandarin character as in an English word.

In the perspective of duration of pronouncing, an English word also has more
advantage of being interrupted than a Mandarin character which does not usually

lasts long,

Editing Expressions:

18% of repairs were made with editing expressions in the three tasks. The
percentage is much lower in comparison with 57% of Levelt’s. Tape-recording may
have an effect on diminishing the chances for the existence of editing expressions.

One would conduct his speech repairs swiftly expecting not to leave obvious
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indication of making errors when his speech is supervised as a TV host does while he

makes a speech ermror in program-recording. That is to say, experimental speech

errors to certain extent differentiate spontancous speech errors in which case, the

subject may speak without extra vigilance.

From table 3, one may find the distribution of editing expressions follows a

“succinct” principal. They at most contain four characters. What's more, most of the

time, people use one or two characters to represent their selection process and from

time to time use three or four characters. Because the subject’s main intention is to

maximize the amount of intended information, he certainly does not spend much

time on editing expressions which just facilitate him to better express what he

intends.
Table 3, Distribution of Editing Expressions
Editing Expressions | Number Editing Expressions Number

e (W) 14 bu () 1

a () 8 cuole (457) 1

en (B 8 aiya (I{WF) 1
nage (A4S 4 suo wei de (BT 1
budui CR%T) 4 hao xiang shi (#F%2) 1

o () 3 ying gai shi (M%&) 1

um 2 fan zheng jiu shi (FIEFKZE) 1

zhe ge (XA 2 bu hao yisi CREFER ) 1
bu shi (4%2) 2 zen me shuo ne (VB4 HIE) 1
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Types:
Based on Levelt’s three types, a new type was found in the experiment. The author

delimitates four types found in the three tasks in a new angle,

100
80
5 60
]
g
= 40
20
instant repairs anticipatroy fresh starts pivot
retracings constructions
Types of Self-repairs

7

Figuve 12, Distribution of Types

Based on the evaluation of the experimental data above, speech repairs in the
author’s sense comprise the following four phenomena:
. instant repairs
. anticipatory retracings
. pivot constructions

. fresh starts

In comparison with instant repairs (51%) and anticipatory retracings (41%) in
Levelt's study, the latter (62%) is more than the earlier (34%) in this study. This
difference again indicates Mandarin character characteristics as stated in interruption
section that an English word can usually express a complete meaning alone, whereas

a Mandarin character often achieves that with other characters. So even when
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speakers implement self-repairs in Mandarin production, they most of time have to
retrace back to a point prior to the error o utter a relatively full meaning unit which
can be easily understood by the listeners.

As can be seen in Figure 12, 95 repairs are anticipatory retracings which apart
from the reason given by the author above, reflects speakers’ attitude of maximizing
listeners’ comprehension in that.speakers try most of the time to repeat some parts of
what has been said during self repairs in order that listeners can catch up with the
ongoing discourse with as less effort as possible.

Figure 12 shows that a great number of repairs belong to the first two types and a
few the latter two types. It can be concluded that speakers seldom change syntactic
constructions as a strategy when conducting self-repairs, Based on this fact, the four
types are delimitated by the author in perspective of syntactic construction,

The author takes repairs without changing the syntactic construction of a sentence
as modification repairs. So Modification repairs correct part of the whole sentence,
but do not change the syntactic construction. Defined this way, instant repairs and
anticipatory retracings are in this group. In contrast to other studies, the author
defines repetitions as a special case of modification repairs, where the corrected part
and the correction are identical. There are 231 sentences with repetitions in all in the
experiment which can not be ignored though not discussed further in this paper. In a
pivot construction, the syntax of a sentence changes from the initial construction to
a different one, whereby one part of the sentence belongs to both constructions. One

example the author found is: “I think I can enjoy in Beijing various kinds of plays, uh,

can be enjoyed in Beijing”. The underlined term “various kinds of plays” is the Pivot,
which is part of the first, active voice syntactic construction “I think I can enjoy in
Beijing various kinds of plays™ and of the second, passive voice “various kinds of
plays, uh, can be enjoyed in Beijing”. Fresh starts do not have a pivot; the

construction is aborted and a completely new one is started.
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Commonly each repair is segmented in the four parts reparandum, editing term,
interruption point, and reparans; an example is given in figure 13 to complement

descriptions of the structure of the self-repair in previous studies.

. reparandum: the “wrong” part of the utterance

. interruption point(IP): boundary marker at the end of the reparandum

. editing term: special phrases, which indicate a repair like “well”, “ I mean” or
filled pauses such as “vhm”, “uh” (optional, most of the time missing)

. reparans: the correction of the reparandum

¥
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Figure 13. A Revision of the Self-repair Structure

4.4 Comprehensive Analysis

The results of the tentative experiment fit well with the hypothesis. Self-repairs in
Mandarin production in this experiment exhibit differences from those in English
production in Levlet’s experiments, in terms of categories, structure and distribution

of self-repairs. The differences reflect Mandarin character characteristics. For

/
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example, ET and ELI in repair categories are found with Mandarin pronunciation
property; it is true that rare interruptions are found within a word in Mandarin speech
corrections. Then a new category (EE) and type (pivot constructions) are found, not
language specific exactly, though rare in this experiment.

However. certain universal traits do exist between languages. There is no
exception for Mandarin and English. In English production, there are EP, EL and ES
in repair categories which also can be detected in Mandarin production in this
experiment and EL takes the most percentage both in English and Mandarin
production, Categorization of interruption in English self-repairs is also applied to
that in Mandarin in which immediate corrections occur the most frequently. As for
types of sclf-repairs, the three types in previous studies are also included in this
experiment. What’s more, the author reorganizes the three types with the new one in
a new way.

To sum up, compared with previous studies in English or other European
languages, the present study in Mandarin exhibits not only common traits but also its
own characteristics. What’s more, the asthor makes some revisions on defining the

types of the self-repair and its structure to integrate the studies of self-repairs.
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Part Five
Some Application Considerations for Future

Research and Practice

Self-repair study in speech production and comprehension as is stated in the thesis
is a multidisciplinary subject, studied in such fields as psycholingnistics,
conversational amalysis, pragmatics and artificial intelligence. For this reason, the
theoretical insights and empirical findings on self-repairs can be used, to some extent,
for the research of other fields or for reminding other researches of the possibilities
for developrﬁent and improvement.

Here, in the concluding part, the author wishes to devote a few pages to the
application considerations in the direction of theoretical application and practical
application, as well as for some related fields in which the information drawn from
the research of Mandarin self-repair analysis can be a reminding hint for potential

development.

5.1 Implications for Related Research

This section is for implications for theoretical purposes from two broad
perspectives, relating the present self-repair studies with researches on speech

production and language development, especially in Mandarin speech environment.

5.1.1 The Sel-repair and Speech Production

On the basis of the discussion, the author concludes that the self-repair plays an
important role in shaping speech, and that is essential to better understand how this

system works inside by providing clues through its categories, structure, editing

50



A Psycholinguistic Approach to the Self-repair in Mandarin Specch Production

expressions and types to how and when the processing system retrieves different
kinds of linguistic knowledge, how the system uses the knowledge once it has been
retrieved, how the system interrelates linguistic and non-lingnistic knowledge, and
how the system is organized within and constrained by human cognitive capacities.
Therefore, the speech self-repair contributes to exploration of the internal mental
mechanism of speech production and perfection of speech production models, So
does the research of the self-repair conducted in this paper providing experimental
cues to the construction of linguistic theories, especially to speech production
theories (and speech comprehension ones in a sense that the self-repair involves
speech comprehension process). This thesis is specifically beneficial for Mandarin
production studies by researching on Mandarin self-repair categories, the structure,
editing expressions and types to further investigate the operation of internal
mechanism of Mandarin production for Mandarin learning whether as a first

language or a second one.

5.1.2 The Self-repair and Language Development

The study of self-repair behavior is interesting because it tells people something
about language development. Studies of child L1 self-repair show that children are
focused on those errors which are part of the subsystem they are acquiring. In
addition, these studies report a clear shift from phonological repairs in the speech of
young children to more semantic and syntactic repairs in the speech of older children,
This implies that child self-repair research should make it possible to relate types of
self-repair behavior to different stages in language acquisition. Because L2 speakers,
just like developing speakers, go through different stages of language proficiency,

one should expect comparable data in L2-self-repair research. Researches have
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already shown that what gets repaired at different stages in the process of L2
development, is related to those aspects of the L2 the learner is working on at the
time and child L2 self-repair data have already shown a shift with age and level of
language proficiency (more or less similar to that in the L1); thus self-repair data can
prove to be important for theories of L2 acquisition. Furthermore, it is worthwhile to
carry out experiments to study Mandarin self-repairs for constructing theories and
models in studying Mandarin whether as a first language or a second one. However,
less attention has been attached to self-repair studies in languages other than English.
In fact, trans-language investigations on self-repairs are crucial for both studying
common rules in speech production and exploring particularity in the second

language acquisition.

5.2 Implications into Practical Application

Self-repairs are common in spontaneous speech because speakers are constantly
lﬁonitoring what they say which involves checking both that they are making sense
and that what they are saying is appropriate to the situation. If there is something
wrong with what they say, they need to fix it as they speak. In other language
production situations, such as written work like writing letters, people don’t make as
many errors because they have time to review their words before the addressees
receive them. Researching on self-repairs is crucial for listeners to better understand
speakers’ intention after they make a repair in their spontaneous speech for listeners
could make full use of information provided on revision process to make their
comprehension process as smooth as possible. For instance, listeners may use the
word-identity convention or the category-identity convention to determine where to

attach the repair syntactically when dealing with instant repairs and anticipatory
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retracings respectively. In word-identity conventions, there is a lead-in word in a
replacement, such as the word fo in “ Right to yellow, uh to white”, whereas there is
no lead-in word in the category-identity for replacements, as in “ From the green disc
to up to a pink..., orange disk” (Levelt, 1983). In all, by the first word of the repair,
the listeners could interpret the repair connecting with the original broken utterance
accordingly. Likewise, researches on other aspects of self-repairs facilitate listeners’

understanding of the repair in their own way.

5.3 Further Considerations

The self-repair in speech production is the researching focus of the thesis. Strictly
speaking, it should be called self-initiated self-repair. A repair is an alteration that is
suggested or made by a speaker, the addressee, or aundience in order to correct or
clarify a previous conversational contribution. It may occur at any of several points
following the contribution in question, perhaps occurring in accordance with a
conventional order of preference. There are four trajectories or routes by which a
repair  is accomplished: self-initiated self-repair, self-initiated other-repair,
other-initiated self-repair, and other-initiated other-repair. In conversation, according
to Schegloff et al. (1977), there is an order of preference with respect to repair
trajectories, with self-initiated self-repair being most preferred and most common
and other-initiated other-repair being most dispreferred and least common.

In fact, other three types of repairs are common in L2 classrooms. The role of
repair in language teaching is a central issue in that it tends to bear a greater load in
the L2 classroom than in other institutional seftings. As Markee (2000) observes,
“Conversational repair is viewed by SLA rescarchers as the sociopsychological

engine that enables learners to get comprehended input”. It therefore follows that a
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clear understanding of how repair is organized in the L2 classroom is vital to the
strand of SLA research. There is a reflexive relationship between the pedagogical
focus and the organization of repair; as the pedagogical focus varies, so does the
organization of repair. So the organization of repair in the L2 classroom can best be
understood in relation to the evolving and reflexive relationship between pedagogy

and interaction.
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Conclusion

This thesis has a survey of the research conducted by western scholars on natural
language production and speech self-repairs; together with the definition of the
speech self-repair and discussions on the mental mechanism of the self-repair, with
an emphasis on Levelt’s theories on self-monitoring and the self-repair which is one
of the authoritative ones so far. This thesis has also investigated the nature of the
self-repair from three perspectives: categories, the structure (interruption, editing
expressions, implementing the self-repair) and the distribution; conducted an
experiment on self-repairs in Mandarin speech to obtain the nature of Mandarin
self-repairs in the three perspectives mentioned above and compare it with that of
English self-repairs; at last, made some possible implications for future
research and practice.

The experiment conducted by the author has revealed several thought-moving
results, namely on the categories, intemptioﬂs, editing expressions and types of
Mandarin self-repairs.

Firstly, for E-repairs, repairs of EP, EL and ES still exist but there is no EM repair
as a Mandarin word does not possess an affix, However, there are new features found,
ET, ELI and EE. ERs take 57% of all the self-repairs which is similar to levelt’s 56%.
EL repairs take 89% of ERs. Most of the A-repairs are Al repairs.

Secondly, as for the distribution of interruptions, the number of corrections within
a word, immediate corrections and corrections delayed by one or more words are 2,
152 and 52 respectively which is consistent with Levelt’s findings that immediate
corrections take the biggest part and corrections within a word the smallest.

Thirdly, in editing expression part, only 18% of repairs contain editing
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expressions, much lower than Levelt’s 57%. But it is easy to find that editing
expressions in the experiment are mostly short.

Fourthly, with respect to the types, there are more anticipatory retracings than
instant repairs in the experiment while it’s just the opposite in Levelt’s study. By
whether or not changing the syntactic construction in self-repairs, the author
delimitates the types of the self—repair in a new perspective.

At last, a new organization of the repair structure is brought out to fully present the
repair process.

It must be noted that, owing to the limitations of the author in conducting a
research of this kind, this paper has not reached its perfection, for some problems and
questions still remain to be solved and answered, and a deeper level of research still
awaits to be conducted and carried out.

First, defining the self-repair is still in the process of being mature as indicated in
the thesis various versions of definitions though a tentative definition is suggested in
the thesis which still requires deeper investigation into the internal mechanism of
self-repairs in future studies. Second, there is still lack of diverse language
explorations in speech s¢lf-repair area where English takes the dominance, hard to
make comprehensive generalization. Thus, for the studies of particularity of specific
language self-repairs and the commonality of self-repairs, researching on languages
other than English is no doubt crucial. Third, in that self-repair phenomenon is
important in predicting language development of language learners, future researches
can be done on predicting and describing internal mechanism of speech self-repairs
made by Chinese second language learners or other language learners learning

Mandarin.
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One point that should be also mentioned is that due to the complicatedness of the
internal mechanism of language production and its self-repair process, many
variables in carrying out the experiment are not casy to control. And most
importantly, the experimental result is still expected to be more objective, and needs
modification in a more scientific way. Thus, the generalization of the findings, by

and large, is still leaving rooms for improvement.
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7

Appendix I
Descriptions of Color Patterns

HERERES HEEL, W, BE. (EL; 3; & D

FIFRITTR I =6, B, Bx, A%, BB, un, BERVIGER,  (EL;

2; B, AXf, um; 2, 3 )

a0, FOEEKREKRE - AL 2; 2)

EUABXAMEANLD, B, BRAGXANELY - (EL; 3; Wd; 1)

A=A EL, BAMTREZXAS, HEXIES. (AL 2)

KRG, RN, 2ENZEXEFEEMNRERE. (AL 2 FTiBED

MK TREMNEDERS, —IMREBORKERR, W, 87, HAHL

WEAM. (EL; 3; W, 7T 2)

8. ®E, ENMEUGEEATS, - (AL; 2)

9. ¥f, er, RAMNTHRHEM. (EL; 2; er; 1)

10. F—THREEE, BAKBM., (EL; 2; 2)

1L KER, BKAHIRE EERIEMR. (AL 2)

12. LB IR, RAEHEE-- (3

13. —3#HHE D, —HEFENEIR - (3)

14, 55— NERSR, B M REEN, STEZ6/H. AL 2)

15. M, [EIFH LB RIER-vvve (AL; 2; 1)

16, ZLEAERM, er, MIZ S BT BIR, er, NEHA, B—1RLZAMN, B _2B
. (AL; 2; er; 1)

17. | EH—A, F—ABAfER. (3)

18. RENFRE, FEMEKNL, F—PROMEK. 3D

19. FBlsE %, [FIE|4G----- (EL; 2; 2)

20. [ElF)e, AN, EIFEEHEZEOMER. (EL, AL 2, B4 2)

2L &M, ERANKRRANGRSETNRERRN, (AL 2)

22. BERY, BERNGHE—IKENHR. (D)

23.D B#5 R, D B R EE, -« (3)

24.D BtHREG, HWRNERERAN. (EL; 2; 2)

25 RELINMR, BREAMMRREOER, b2, FREAGBER. (3X2)

26. F—4, BAREEAN. (3)

27 E RS, RLBM. (EL: 2. 2)

28.E Bih KB R KER, KAHNER. (AL 2)

29. KGO FREAN, 1, mEFNAMEK, B ERELENH, 524

éﬁ%ﬁé%-%ikﬁﬁ%ﬁém,%M&éﬁ%ﬁém.%MEWE%

. (3

B -

Ne ks
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30. A\, [E]E]seeee (EL; 2: 1)

3. [HE, HFKEMEELR, (3)

32 LTE, LTFESHBEEBRBANARK. (3)

33. ﬁﬁ: ZEJ‘Z- EE% """ (A]:: 2)

.46, en, MIAMREBELERER. (EL, Al: 2; en; 1)

3. F05F, K, RAMEEFEERRE. (EL, AL: 3; F; D

36. BEAA, HAMESY, GAFE TR, en, BB, (3D

I GERAERY, B, ((EL; 2; 1D

B.aedk, KAy, KAk, er, 46, (3)

30 L BENE, er, L5, Hewe (AL; 2; er; 2, 3)

40. 44, dEhEER. (EL; 2; 2)

41. [F 2%, HMKE, £ TEEHE. (EL; 2; 2

2.F%, W, T2, BRIRGALHR%ER. (EL, AL; 2; B, F&:; D

43.R)5, WEGER, ME&ZE. (3

4.8, BEFAR, RE6. (AL 2)

45. HZ ARME, @BE A REEREF---- (AI; 3)

46. E—1 K, ENFBE—ITHRE. (AL 2)

A7. FEWE, en, BB, (EL; 2; en; 1)

48. U AT, A, AWME —MREMA. (EL; 3; 2)

49. B=, SR, GLATR, F=6, BEGB. (3XD)

50. M, HEAERAMME (7. (EL, 2; 2)

51, A ANE AL huan, B (fan) , REBF—(riEHE. (EP; 2; 1, 3

52. g bfr , EfFEIEA. (B

5347, IFAB MM L, er, B—AMIFE LITHE MMM ER. (ES; 2
er; 1, 3)

54. A AEREEDN, EPHEAE. (3D

5. 2t b, ZETERES, (3

56. MAEXAEA mai, Al (bian) HFS. (EP: 2; 2)

S5T. REBMAUR, en, FHER, SHMELRIM. (EL; 3; en, TFR
B, D

58. ZERIBIK B EV, MAE, Baf, W, 53, &3, AKRGOEBAMA,
ZJEWAE, F¥E. (BB 2; W, Fxf; 2)

59. | LERBE, W, BREEIMEEO. (AL; 2)

60. ZJ5, BAKER, RMEEHE. (EL; 2; 1)

6l. %k, &iEEEREA. (AL 2)

62. K, ABMKBIME. (AL 2)

63. %4, FELIRAR. (EL; 2; 2)

64. B=4, B=igE------ (EL; 2; 2)
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65. fm L 2%G, BEl, er, BAXANE, AR. (3)
66. LM, EMEKE, A, Ef. (AL 3)

67. A2, AMKKE, AR, aEfiFER. (AL 3)
68. XN hEHS, L, LREERE, THRERB. (3
89. BITEAFFINRER, BKB. (EL; 2;

70. BAHEBRAREE, RINTE, FIEE. ()

L. H#ENHLE, AAEER ®&fE. AL D
T2ETRELE, HETRES BEG. (L 2 2
T3 MAER AL, FENILAYE, - (AL; 3; D)

74. SRIG A, en, AL E R, -over (AI; 3; en; 2)

75 HE, NEEREFRERG. (AL 2)

76. ."—_':EIWIE; €T, IE.tjjJ%%@m 3

. REXREMELSER, Hit. (3

78. % (sh-) , B (se) WHEHFEHM. (ELL; 1; 2)

Note: Decriptions devided by semicolons in each parenthesis reprensent the category,
interruption, editing expressions and the type, respectively, of a self-repair. In
interruption part, “1” represents “within a word”; “2” represents “immediately after
the error”; “3” represents “delayed by one or more words”. In type part, “1”
represents instant repair; “2” represents anticipatory retracing; “3” represents
repetition; “4” represents fresh start; “5” represents pivot construction. It is to be
noted that not all repairs possess the four parts of descriptions at the same time.
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Appendix IT

Story-telling

1. FBA, HAp A (AI; 2)

2. RGHER B, BB EE) -+ (EL; 35 2)

3. WG, AR, um, TR, ROFEEE, FXEAMSEM, (EL; 2; A&, um,

4. BIBEARIAE HREMEER LK. (EL; 2; 2)

5. HTREZGE, KKEMEAH, un, KERBERRZ - (Al; 3: um)

6. KERMHR, EAVWNYE, RESREEALFRELDIF. (CBAREKSE:
3)

7. HEMBA, AMEESTFHB A - (AT; 3; 2)

8. AITBAEE AT BAXERERE - (AL; 2; 2)

9. XFRIFEMBERH—A, —SF N (EL; 25 2)

10. F&, =M, IXAMBERT B A eeeee (AL: 35 1)

11 SR TE, EEANTILEHERT.. (EL; 25 2)

12. B AR BE, HMATERESHRERE. (AL 2; 2)

13. VLIRS HEF], HHEEB— R BERF. (Al: 2; 2)

14. BAREE, BOITRFLFE, FEHE. (EE 25 D

15, LRIBAET RS L, B, A3, FER2TEAET EAMSE L. (EE 2
'ﬁ! Z:E:j-s H&%: ])

16. XBE MG RE—, KFE, AFENENETRG. (AL 2)

17. TE—EBL (#E-) , er, BIBABI LA, «»onee (3

18. — &3 (xie) #, —%8 (tie) MUBERTHELERK. (FP; 2, 2)

19. ERFHEN, FHF (AL; 2)

20.f, AR, AR BL. (3X2)

21 fbf)E, AATAE—REFNFEAR LR, (EL; 2, 2)

22, AP AT, EAIMENAAEFRLE. (3

23. BART, WARBEHMME, X1, ## Lk, (EL; 2; 2)

24 bR EE, i ARENENXMEETEMIIMRES L. (AL 2

25. 8F, FBMNER, IFEIMRELTE. D

26. fbfi], WMMEEHTRERAMEE. (D)

. THEEE, REF, BEFESF #HF2EH- (D

28. XM B L EAETR, FRANMED. (3)

29. fbfiI7E, WNICEF B THE, AAEHERY. (EL; 2; 2, B

0. BEHMENTEEMNT, EEW (F), FEGSEEXMERMTA. (EL;
2: 2)
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31 iX0R, XPUMEm, LA, EBRAWEREH .- (EL; 2; 2, 3)

32, VEH, fERA— AN KT BHIRI DA Feverrs (3

33 diE, er, E LT FR-LEBEACHDE.  (ery 3X2)

M. HEBET, W, mAEDMNEESECH -4 FEACH—ME.
(BL; 3. 2,

35, BT MAE RS EZERN, H5RANER. (3)

36. Teamwork Z[HEA, HIASERER. (EL; 2; 1)

3. EP—HEF 6, —HFOMTA. (FL; 2; 2)

WITHFE, WIMRFHEELESW. (Al 2)

9. PR ET, SHMTERRET 1K, (AL 2

40. fifi108), fEATXFERRETHASEFARBIMEMNER. (BL; 2; 2)

41, REER AL, MANE, TANEZZEXESL. (3)

12. AR5, FESER, FEMR, BEWE. (3X3)

43 EBA A 1E, MOZEM, EMBESENRER. (D

MU BRERES, FAZER, ZEARMKERMEXESL, (3)

15. BA112E, er, MMEZWITESHHIR. (EL; 2; er: 2)

46. {AIEF A —HiR, BER - (AL; 2)

47, 1A IRILTETR A, er, AT KRR T RLUS, BE—E, MEL4,
ﬁ_tn (AI; 3; er; 2)

48, Al E B—1/NS, en, en, M. (en; 3)

49, ;Fﬂ:&}jﬁﬁr €T, iﬁ, ﬁ?‘ﬁo (AI: 2: el 3)

50. A, FRBHABRE—HN. QAL 2

51 EEF R, EPERHI R (EL; 2; 2)

52, — A, =AU E T E - (AL; 25 2)

53. HHEAEMA, B LFEBAIF £E -+ (AL; 2; 2)

54. AN THRERNETE, MWK EEMEE. (AL D

55. 3, —NBA, BABAAK-ere (EL; 3; 1D

56. (BRMAINEH, 2 FRAHE. (AL 2)

ST BN T, WHEE—®, ML, er, X, L (AL; 2)

58, 7)'61’ ﬁﬁﬁf]’ """ (3) .

59. Az M A AR &M er, EAM, K2, er, HHMBKEM, er, um 4
W, f, BAEE, B, IXMERSNEEN. (er, un, E4AIRE,
. 3X3) :

60. XA, EAE LERHENN-- (EL; 2; 2)

61. A AR E R L ATEE N, HALAHNBIEHER. (AL 3)

62. B2, fr4aFf, EIHEEMA, 48T, (D

63. e fE, W, BHEXRMMELM. (AL 2

64. RAZE, Fff4, W, RSHES. (3

68
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65. ﬁ’l\'ﬁ%mﬁ» er, %: %?%ﬂl@ﬁﬂ’]"ﬂo (AL; 3; er; 1, 3D

66. Frig, FTTHzE, REBLEZRENZERRT. (AL, 2; 2)

67. EFER—T R EFE— F—1RE. 3

68. ¥ T 8, WMPRIf—A DS, (AL; 2, 1D

69. B HEEMLAIRT HZE, fHE—F---- (EL; 3; 1)

70. kI R—E, REEHR. (EL; 3; 2)

TL BTRAARATT, 461 ERIRELUS - (3)

72 M HAE S, BREER DS EE - (AI; 2)

73. BA A, B, BT EEFARREAE. (AL 3)

T4 A, IAEEHAREEE. (3D

75. ERAX, EAxE, BEEEHA. (D

6. —KAPAEMZHESY, WURE, HAUEEEHRE - (AI; 2)

7. &0 —FFH, BMABRZEKRE, eIXA M E. (EL; 3, 1)

78. Jfb 1T LR B A K, FEFIHK, er, HEBKXATRE - (AL: 3: 1)

79. HIEATEIE MR TR 6%, BRI RE, Hleeeer (AL; 3; 1D

80. NiIE BB R BIRMNBAFELEPH, en, L, FELFERIMHEE
it en, t5 8. (D)

8L. =AM F—MAFEMFRE, &£, 2TH, %, £, %, £H3). AL;
2: 2, B

82. AW (ne-) , MAMEBINEM—~ET ek EEXY, XHDABHRT.
(EL; 1; 2)

83. X, XEHAEMEEKRT. (AL 3)

84 XBEAAFEEE 19 L - =+FEK, £, EEEBRTFHBEAR---
&)

85. flfiTeh, — MR AR EEHRHM KRBT (jin), 57 (jian) - (EP; 2;
2)

86. A0, M, RFHES AR 2, bEMEkiEE. 3

87. BARAAXFHAR, HR—igEm, XEE®G T4, [N PRIEES4 K.
(3X2)

88. AR, W, WH—TTFARRHADEE--- (3

89, X MMUE, BRITATLAFEL R, A, en, —MBEFHME, —HHRGFHM K
Meeenss (EL; 3; 2)

90. XMPYMFRME T HABE—A, — M EER? (3)

91, RIX—A~ KSR, X Fh, W, 1 7 7 1 L BORS # R A5 --e - (3

92. BT LA, er, RO, ik BATENE X GE B e (EL; 3; er; 1)

93. Z G, FEftEk b, METIX—48, er, XT—8, X—BEAE, (er; 3)

9. N mEk, R 2%, —1&—, er, un, BHILE(E, 1,
—MREE, S—AMTRARLTRE, (3)
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95. MFEXA, TEXZ A, AI7EKE AR (EL; 2; 2)

96. HEAMT IA, B, er, &, ik 57— it T ER, BEB S kL E. (AL;
2s 22

97. IEMBYVIRBIAEKIHE, er, XRBIAHHIEFE---- (EL; 3; er; 2

98. BN IR HNIA R TR, H 5 F 6 MEB Lo (EL; 2; 2

99. (HE B ZIBFIHIK, er, EAMEH. (er; 3)

100. R\ TX=, XHKARKE, WATFHME. (ELy 2, 2)

101 KB R—H, SMATEEEAARMNEEERE. (EL; 2: D

L02. il M e 1%, EZERR—MA, RWAEN, BEAKZ E. (AL

2: 2)

L03. FRAEIIHRIL B, &, BA4AEE. (3

104 #HAESE, #ft4ER. (EL: 2; 2)

L05. fibfilik, HMERPFFEFNT. (3

106. N\ERAZRER, RE, —HAEE—%, EEKE. (EL; 2, 2)

L07. 858, BIKAME, EEHE=4 . (3)

108. R HA, FMTKMARMERT. (AL 2)

109. B R s TH AR, THRE, er, 32, BITRERE, er, H

BLTiXFh, B2, er, HMEEMMEFTE. (er; IX2)

110, (HE A b, AR, SERUVBHTAFRE, RAE—1". (EL; 2; 2)

111 pii%, MiZERIEEERE—S. (B

112, B T RIR, X, XA, HTFNER-MEE. (3X2)

13, XA E—HFAMA, MERAD, er, BEBHTAE. (AL 2; NiX
)

N4, XAARNEANFE, mFE—, —E2E%E. (3

5. CHFENERRE, er, MEHSEEEN, &P, ery &1E, er,
TEERHE. (Al 2; er) ;

116. 2 BIEWA T —1, er, HEMZFEF— Ao (AL; 2: er)

117. ZEFERFIX N —1, —FHE. (BLs 23 2)

118, B IXNEER, AR T, X4, er, 33k, X4, o, FHBET. (3)

119. xR, ik, er, HE—FRESEHEE, (EL; 25 er; 2)

120. e marie, AUME, B, FUERRF. (3X2)

121. EBERIE, EPU---- (3)

122, EAFEXAE, MENSTR, #LEEE. (AL 2
F—ME—AaM, X4 BEI®, RBEXA, er, MR, i, Ei—
A2 Btmg k. (AL 2)

124. IXAE, BAH Ll (3)

125, F#F, LIMEXPHEF. (EL 2 D

126. FTLMEAT8EE, A, 10 en, ZFL&MR. (EL; 2; en; 1)
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127 IR B, —4 B LR, (EL; 3; D

128. RN IS, en, MRS LEEE, WEBL—AKTMEIAL. (D

129. BB EMIEA LEHWR, X4, en, WE, en, X4, B, en, &, &
FH, XA, EER, fEMNXA, er, MF, MERBEHEINMEFTER,
AR, KEHFEMA. (en, er; 3X5)

130. Wiz 2 LLBCF A, XAER, 3, LERR. (D

131, R5—&EM, L, er, HIHE, RETAE. D

132 ERXFEENNZ], AFdTE, RE, —&, —B&FERLHBH. (D

133. AW, 3XFH, en, RFFHEIE, RNEE, XM, TXNIZZHM KA
KX#, en, X, REEFRERULK. C(en; 3)

134. #EEIX R 1869 G ? X EXERHKFFEERMZXD, en, FHZANEEES AT
#, BEESH, X4, CEBTHNZM? (EL; 2; en; 2, 3)

135, AKX ek sh, WRBTHFIRNIZRE, XFF, EEESHER, BEHEX
MRE. (3)

136. %, FUMIIXETAKCTLES, FENZRER, BIEFFRY, F
WX, FEERAEN. (3X2)

137 iIXFERE, MR—FEITA, BNEE, 2, &, fhiIR2K, HE- (3%2)

138. BT TIXMHF), FH-ee (AL; 2; 1)

139. Z5 08, A0, ik RATHER, en, B, BEAUR, LhEH, RE, BATH
., d(en; 3)

140. i VBX BEZ B, XA, FERERRHE A e (EL; 23 XA 2)

l41.ﬁiﬁg€%ﬁqj$/|\v % (.]1u) ¥ EEI)\E'.%? (EL: 2; 1)

142, BB AE, AEZHESALT. (3)

143 XA EERE, BAIMZ, K2, LREXHMNSBBLI S, RATL,
A LAAEAR e eee €))

144, X EERHER, BATRTREAK AR, er, FITH THEESN, X#, ACH3z).
(EI‘; 3)

145, RIEEPA X FEE D, MAH, MPA AKX, er, individualism
BAHH. (D

146. —FFERE, en, 2, %, HBRH, WERAF, RERT— HFRA, #H,
AR (3%X3)

7. M T —%&, TARERR. (EL; 3; 2)

148, fhBENEF, #HF LB EENSHIR. (3

149 MFREZE, en, B4, HAETF, (en; 3X2)

150. B, B, BER, MEATHE, (3X2)

151, Wiz R L BAEREE, EFEREE - (AI; 2)

152, fiIRE, er, &1, R — K E BEEXAKE. (B

G
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153, MIRE RZEMALRAE HMR, er., WEHBREHIHALE, FFUTHHERT —L&
fﬂﬁu (EL: 2: er; 2)

154. AR, BAKIRARARME#HTEM. AL 2)

155. &, F¥, X1 HEMRIEXRY, en, BTHAKMFL. (D

156. X4, en, XAEIRMAIEA, en, Bl (en; 3)

157. IE, en, AR TAE, X4, R EZR(FLE v (AI; 2; en)
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Appendix IIT

Interviewing

1.

O o Lo b

(=1}

9.

10.

11.
12.

13.
14.

15.
16.
17.

18.
19.
20,

21.
22.
23,

TEARE MR EF L, WAL, REEEXNMSEATRE. (EL
3: 1)

RIS T RITH, MITHERXET. 3

BEGXE, HLFmgE, FWmE. (EL; 2; 2)
BREGSFFRLE, PR D RMELE- - (AL; 2; 2)
FRIREIXAHE M ERREE, er, ZF (), B4, 2F (—H) g
EENBHX A WAE. ET; 2; B4 2,

B, er, —REFEHFBRSMN %, —HhE, (3)
BEBERIRHEREANEASERRET —HE, MM, amp,. n
/G (EL; 3; 1D

ERMEETRE, W, £, P, X4, W, 2EFH----- (EL; 3; &4
M. 1. 3

CEATFERRTBREVEEA, FHERES AT, EXEK, B, SPFEHEAFK
M—mR7E. (EL; 3; ®; 2O

—MERE. (3D

IEAB—REMESE, RIEELRHA LK. (EL; 2; 2)
MiEZEERN L ERESENRR L, %, %, EO08BEREAN
REIE. (AL; 2; 3)

TFHEMESTHNESRBRE, B, ERITRERRE, BRE. AL 2)
IR H LR E T, AR ESFIFE, B3, B RZRR - (EL;
3 AR 2)

fh 2 R R AL ERNE, b KREERER. (AL; 3)
BELFREL, BB, B, REEHE, MbHEOHEEH. D
Rafd, BERfTENEI—MEERH— ML, FRK—NEA.
(3X3)

AR R, &, ®s, ZEREBEIT.

RARR, BARL, HFEMR, B BANFHLET. (3X2)
FTEXMAFE ony, KR, BT, BEETR, #i, BE, BfhEm
Hik., 3x2)

B—A, BEKSE (EL; 2; 2)

ERHFFEERRME (Z/8) , BB (UB) &. (ET; 2; 2)
BREAR, RARK, FEELEN. (3D

3
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24,

25.
26.
27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.

39.

40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
0.
ol.
22.
03.
o4,
55.
56.

oT.

ER, BAUK, RS, REERSHEE, R2, RENRESEN,
B, 0, B, KESIRE. (3

ExE, BAN, er, HE, A, ARHLE, ESLEEHE. (3X2)
H2thB4%, #3144, HIMtARN—BER. (3)

BT EE, EEEACHRERSHERE. (AL 2)

fafl, ArAfIEESEES. (EL: 3; 1)

Z, ZmilE#, HEFGD, HIXGREBAIBEAEAEN. (3)
RIBARERER, REL&EAE (D

HREALEBAME, MESTLEER. (3

KRG, er, BAUNE, BRITHETHAH, HIED, BB, bR
BENEREN— — K. (3X2)
ERR—EHRE, —HEL, B, DRHHN. B, 3X2)

HEHEARE, PEBHATE, RR2RFLE e (3

E, EER#EpGEZrEik. )

RiE, NPT er, T, VPRBEBZIMBEEN. (3
thRRIMNE, £THH, BFHEREZMT. (3)
HORAADW, AR5, er, MEMEME, TAF. 3

feig, B um, FRAE, BREH, RRETHNEENMA, BEERT
EA—HK. (EL; 3; 2)

RHBRAEREZN, ZREXRT4A. (3)

g, BARFXMRBERED. ()
REBER, & BREBRRETEH. (3X2)

REFXED, BOITH—H-- (3)

BOT#—H, —KFXTFk. (EL; 2; 2)

®uE, TR, A AERKHFHID. (D

#, #, HiTERAZXERDMN. (3)

Fh, HiFRFAIBAELSE. (AL 2)

RiFgZ, RIERXMHEM. (D

%, er, WEEZEIEEMITE, SEBEERE. (EL; 2, er; 1)
BE, M, & B B, RERNTEREERT. (AL 2, 3)
BRIP4, PLzmh, HEELRM. (EL; 2; 2)

B, BUEMTIELESE, CRERFTEIHEMN. (3X2)

X, FOEXE, (EL: 2; 2)

HRE, xR ARIT o E R AR e (EL; 2: 2)
HEMESHEEFRIR BRIXTHE. 3

EAMESEE DR, WIRIEFRET M E LR, BRMEREN—F
fBEdl. (A; D

ELHMA, HERAAR, 5%, BER, aREENMED. D

74
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58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.

72.
73.
74.
75.
76.

77.
78.
79.
80,
81.
82,
83.
84,
85.
86.
87.
88.
89.
90.
91.

L) (Z5) , M) (—F) Meeeees (ET; 2; 2)
AL (o), SEBEHARE D, (EL; 13 D
HFENHE, SFFBRREFER. AL D
HEEATE, EEN—A, —TERFR--- (3%2)
BEFNERFTHERLE, LEEE, (3)

EATRREANENS A2, SR, &, 245 ke, (3X2)

LB, KF A (M

AR PR, LN %, KEH (EL; 32 D

2, ERRE, BRABEUSE L, &£, ZAEW, %, 2—SNEHT
ATk 5L, ST AAT At A - eeeee (3X4)

WA, BEEIN—F, F-FHH. QAL 2

XRNMETE, BAxh, ARG (ELs 2; 1)

FolgeaH, SHERKHER. 3D

ﬁiﬁ%fﬁﬁﬁ%ﬁﬂ‘]—“%"—?ﬂr f?%:ﬁ#*l't Z‘/K, *’ %! Xﬁ%&go
3)

8, BTG (3

RIGTE, B, EEERAKLZT. FEM D

HEMSE, 7@, i, LREH, % ) & KLgEXe- (3X3)
{gt?ﬁkl o, ﬁﬁj{%“ﬁ"}ﬂﬁ/ﬁ ﬂgﬁ\'ﬁ% """ (EL; 3 ﬂﬁ; 1)
EEFEFERMITEE, RESRN, HFRAGER, CHH, HME
P GE, BUERN—AHEER, RAXEY. (AL; 2; 3X2)
KEELE, *x &2, TESEER - (3X2)

XRRY, XRRMEFE. (3)

HAE, — A EIE) g (EL; 2; 1)

MR, EZRANE--- (3)

—Fl, —FlHE R B (3

18, BT Do (3

FETH, TH TREENE - (3)

IR, ARF o P oo (3)

MWEH, NFEBEBFER - (3)

RIEA eSS4 b— F BB HFNE. (EL 3; D

AHHEE, BHER--- (EL; 2; 2)

REIT, fTHEF AL WEHAEZRTHE. 3D

iR E, FRRAUERR. (ELs 2; 2)

JeKHBE R L, EERE K eeeer (3

—RHEHENRE I E, =, =N, (B

75
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92.

93.
94.
95.
96.
97.
98.
99.

100.

101.

102.
103.
104.

105.
106.
107,

108.
109.
110,

111.
112.
113.
114.
115.
116.
117,
118.
119.

120.
121,

R, & RIE, BUHHERELART A, er, —MBIHERER.
(er; 3X3)
W, HELARMT, HLFEMRL—MDPEH, b HAEH. D
WELEE, LA, en, NSLUETHREEHRT. (EL; 35 en; 1)
g, E2—PHEENZN, IR, L. (EL; 2; 2)
RIETWNAERAAS, ER, BRAREL. 3
s ARSI AT ER (3
ERZMFAERE, 8 &, 2R H K. (3)
BEKET, FEERESRHEG LB, 8, HARE—, en, &
AN, FREBHAHBE - (A; en, ’E/ LFE"E 4)

HFER, T8, er, KMFRER R, er, BEFR, ARUEABEM. (er;
3X2)

i B, REEFH, EEEMIANSEYE, /A, B, E0HE—1
ZHSHEHEN, XE—NARKE. (3)

B, EMELRE---- (3

ot AR, AEMHE - (EL; 2; 2)

R ERARELSE, W, E, B9 EREEN, FERE&T,
#F, L&,

N Z, B EE—A, GSE—F, XFRMAF. (EL; 2; 2, 3)
HEHIT, HEIHR----- (EL: 3; 1)

AEABEMLREP, BMHT, er, THK, AFRK, er, T, THB‘JI
., (er; 3)

R, FFRE. (3)

Eﬁﬂs/br Wr WHE """ (3)

B 4 eI, B’A, A R, BA 2L, —RBESBEHD. (EL; 2;
Er D

WAAFTCEE &, i, WM. (3X2)

P-4 M, EEM. )

I B 25, BEHARSEEHRT. (AL: 2)

B, %, REGERS%EL. (3)

F—mEE BIRREH---- (EL; 25 2)

AL EHRIK.

MRRE, BREEE. (AL; 2)

BHZHRBHRE, EELH. (3

BnBaER s, ERA, HAR, FUESET B, UERFEFET.
(3

BWAEREKAE, rI;EJéﬂﬂ’iﬁE, R, #HESK. 3

PRAATE, HEEFERME - (EL: 3; 1)
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122.
123,
124,
125.

1286.
127.

128.
129.
130.
131.
132.
133.
134.
135.

136.
137.

138.
139.
140.
141.
142,

143.

144.
145,
146.

147.
148,
149.
150.
151.
152,

U5, I8, 5B M I FEHET e (3)
PTREREAN T B, iF, A, W, B, B —, . (3X2)

RELX, & TEEHEHE. D

*, B R BREAR, BT #E & BEA, BB FEE
WLL, ATBLE, EfEX. (3XD)

%UH:-Hﬁs E~ {zhao) , E‘ (zao) J%E?E—%““" (ELI; 2; 1D

Efuv ﬁﬁﬁ: ﬂ[;/!\! en, {E%ﬁﬁ%. a%ﬁ;r '{/{Fm%r R, sE,
PRI B R veeee (3X3)

BREFAL A, B4, B, B FE. EL 2 BN D

HAR, &R, RKOL-- (3)

ATWE, T —FELMNERT. (EL: 3: 2)

FxeHHE, HE, BEm. (3x2)

X4 B, BRAER, RERL, 6, 4F08E4E2EA#. X2
AR, o, B, bR, dEXWEHAR. BEFH—R. (3
REBESH L, R, HRE— BI—FAM. QAL 3; 2)
WRE § CRFRIEMELLE, REBHLET, 2f, 3B R,
WL (3)

mBx, WAKBAKRAET. (EL; 3; 1)

ZRAXZ, BE, EAFNTRAWETE, B THRE, XV,
€, en, B, BAER—MHEXAZET. (en: 3X2)

BHMA R, FLERE (TUA) , FE (ZFE) X (ET; 2; 2)
IR ERNIA, XF, L, X HRxit®. (AL 2, 3)
REERX#, LEH, KEFHENEL. (A O

FIEAESH I, REE, (EL; 3; 2)

REM, A K, REWL, E, g 7, RFEREAD, ®iFEEd
HiFFdE, A k. (3

HATBA LN, TRERRINIERA, KA, RINE, RITEEMA, BF
Wik, HEBAHAN, TRemE. QX2

4, ROARTREILS Eeeeeer (ELs; 2; 2)

HAR—OE, 48 Eeeees (3)

RAEE, RAVEENT —EER, BRESIEE, SMANZHENTH
281, (D

REWER, B, ACEF - (AL; 2; B

ﬁ%ﬁiﬁ, i, ﬁﬁ‘i 05T, szI\- i, ﬁﬁ:o (3x2)

BE, RILAEZ AR oo (EL; 25 2)

BIMEE, FAMRZEZ, FRXPRERAR. (EL; 23 2, 3)
REFHERE, REd, 2R, (3)

RESLUGER, WELEEET - (3)
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153.
154.
155.
156.
157.
158,
159.

160.
161.
162.
163.
164.
165.
166.
167.
168.

169.
170.
171.
172.
173.
174.

B2, &, AR, TG (3)

BB am F—, BB ETF—MhE, B, hEHT. (3X3)
MK, FM—TE. (3

EHE, &, BRI, £F, HL—E2ARTH, REERSIT. (3X2)
BT HEES, BRESRE. (3)

Hyx, I8, TE, BaKER, en, RIBERK---- (3)
BREBEIHEET, en, SFHERIEEMH 4, RBEILTBLEE
Fl. (A 3, B

HERHEHEFEEEA A, B, BaXdes®, (EL; 3; D

AAeE, ¥, 2L, FREREH—ABA. (EL; 2; 3% 2, 3
B, 7, BAE, WHERATHETS., A D

B, BN, BE, REXEXRFL, (AL 2

—%&, ~EREEELESA. (B

A, Sk, BAHEEK-- (3)

{REBRr LU, Aeh, 8h 2B BB IATAE 28 Bt A KT (3)
EFEHEN, &K, Rl (3

BEBE, TR, I, — MR BN FABEERTARLR.
(Al 2)

BALER, B AFE, KEHET. D

CHREATH, FEASBENTAS, EXNHTAIE B, SR, (3x2)
RRER, Fod, AEEASRMH. )

AFr, FRFRRATEE------ (3)

A, BB AT oee (3)

MEHERS, EH, REMHNE ML AER. (3)
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Appendix IV

Pictures Used in the Experiment
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