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Facilitating Lexical Access in Chinese L2 Students
Jerry Packard
University of lllinois

Introduction

The storage and retrieval of second language lexical information is relatively
inefficient and unstable when compared to that of native speakers. The question is, how
can we improve second language learners’ storage and retrieval capability? This is an
especially interesting question given the fact that second language students have a
limited verbal working memory capacity. Our goal is to determine how we might
improve our students ability to encode and retrieve lexical information in a way that will
make such information easier to both store and retrieve.

Our basic strategy is to try to exploit working memory as a means of making L2
vocabulary easier to store and retrieve. One way to do this is when L2 learners encode
or memorize lexical items, to have them memorize them with locally-attached
information that is size-limited but incorporated within the domain of working memory.
In this way the locally-attached component of information that we can call its 'handles’
are within the scope of working memory because the information is attached to the
lexical item and does not take up much time or space.

Exploiting Collocation

One example of how to do this is that when vocabulary are learned, we need to
include multiple exemplars of the words within which the target morphemes occur.
Also it is important that when morphemes are taught they should contain local
information as a ‘handle’ on either the left hand side or the right hand side of the
target item. This exploits the characteristic of Chinese whereby the so-called compound
words art can have full more teams together on one side or the other, so that for
example the morpheme dian4 ‘electric’ are located both on the right and left of the
word.

So first of all, the lexical collocation information can be exploited, and so for the
word or the morpheme ‘electricity’ any of the lexical collocation forms as seen in Table
1 can be taught/learned along with the single morpheme word dian4. This is a salient
characteristic of Chinese language because most Chinese words of course consist of two
morphemes with those morphemes representing mostly content words rather than
derivational or inflectional grammatical morphemes as happens in English. This means
that when these words are taught they can be accompanied by more pieces of
collateral information occurring either on the left or on the right.
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Table 1 — Lexical Collocations of dian4

L7

x

A

e,
22|
1F 22|
B 2

For example of the target morpheme as ‘electricity’ dian4 that can occur as the
first or second morpheme and so the target morpheme can be either on in the first
position or the second position. This exploits the fact that children have been shown
to learn to read and write Chinese characters better when the number of morphological
contexts is increased, and also exploits the fact that changing word components within
the word falls within the scope of working memory.

So second language learners of Chinese should exploit the power of word
component collocation. But what is the theory behind this exploitation of collocation?
We can exploit the fact that you can use both the right side or the left side of the
word, and that you can also exploit both the lexical and syntactic characteristics of the
collocation as well as the morphological characteristics of the collocation.  Some
examples of syntactic context using the word dian4 ‘electricity’ may be seen in Table 2.
To summarize, the previous examples illustrate the power of multiple collocations of
word components that provide multiple contexts for the acquisition of word and
morpheme information.

Exploiting the multiple, redundant listing of lexical tones

As L2 teachers we can also promote exploiting the multiple listings of lexical tone to
make the tones of the words retrieved more easily. ‘Multiple listing of lexical tones’
means that when words are stored in the lexicon they are redundantly listed. As seen in
Figure 3, you once again have the word for ‘electricity’, followed by the word for ‘paint’
hua4 and the word for 'study’ xweZ , including and how these target morphemes can
occur either as lexical or syntactical elements either on the left or the right hand side
of the word. But our focus here is not collocation, but rather on the redundant listing
of morphemes in the lexicon. This information can be exploited because it is the part
of the word which falls within FA, thereby making it more easily remembered. A second
factor is the fact that the target element occurs with a different, varied, morphological
structure. The operative point here is that the morpheme is listed twice: once as a
single morpheme and once as the component of a complex word. As seen in Figure
three, any given instance of the words ‘electricity’ dian4 , ‘paint’ hua4 and ’‘study’ xue2
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that the student learns is going to occur many times in the lexicon, both as a singleton
morpheme and as a word component. In many of these instances, the listings will
contain the proper tone, and so because the lexical tones are multiply listed, the tonal
identity in the target words will be accessible from the lexicon in many different places.

In this way, second language learners of Chinese exploit the multiple redundant
listing of lexical tones to get the correct tone and retrieve it via multiple access points.
What is the theory behind this?

The theory is that every morpheme in the mental lexicon is multiply-entered. This
means that every

enter as word
@/ ;)% enter as word
enter as word
component

enter as word

enter as word

component

enter as word

\

component

enter as word enter as word

component

enter as word

component
component

Figure 1 - The Redundant Lexical Listing of Morphemes

tone is also multiply-entered and so the learner is searching for the tone but can't
retrieve it, the tone can be retrieved with relatively little effort, if not from the
morpheme itself then with the help of its lexical neighbors. The idea is that single
morpheme words have entries in the mental lexicon listed as a single morpheme, and
by the same token, two-morpheme words also have an entry in the mental lexicon as
two-morpheme words. This means that there is going to be significant overlap between
the one-morpheme words and the two-morpheme word, resulting in a good deal of
redundant tonal-listing information, and so therefore the characteristics of
two-morpheme words are going to be clear because they are listed including their full
logical and collocation information, and that same information is represented in the
single-morpheme lexical listings, meaning that it is doubly-listed. The consequence of
this is that these two types of information represent something that we can exploit in a
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students’ learning Chinese as a second language.

L2 Lexicon

caidian dianying

retrieve the word

get the tone!

zheéngdian | dianyuan

retrieve the word

- retrieve the word

|
get the tone! ‘ get the tone! ‘

Figure 2 — A Representation of Tonal Redundancy

Summary - Facilitating Lexical Access

The moral of the story is that for learners of Chinese as a second language the
question is how do we facilitate lexical coding and access? The answer is when words
are learned and when words are taught they should be learned, stored and used
replete with the multiple handles that the Chinese language is equipped to give them:
one handle is collocation information, and another handle would be the redundancy
inherent in lexical entries.
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Orthographic Consistency and Individual Leamer Differences
in Second Language Literacy Acquisition*

Sun-A Kim, Jerome Packard, Kiel Christianson,
Richard C. Anderson, & Jeong-Ah Shin**

1. Introduction

The literature on Chinese character reading suggest that phonetic regularity and
consistency knowledge play an important role in L1 and L2 Chinese reading, and that
consistency awareness might be more difficult to acquire but more critical than
regularity awareness to be an efficient and successful Chinese reader. However, in L2
Chinese reading, attention to consistency has been lacking, and the sole empirical study
incorporating consistency in character reading was based on offline naming accuracy
data only without online naming speed. In addition, previous studies on L2 learners’
utilization of phonetics were mostly examined on “reading” unfamiliar characters, rather
than “learning” new characters. Furthermore, in L2 Chinese character learning or
reading, individual learner differences were not generally included, and WM has not
been yet considered. Thus, it is still unknown how consistency contributes to the
accuracy and speed of learning novel characters, in addition to reading them, and how
consistency interacts with individual learners’ WM or L2 proficiency in terms of the
accuracy and speed of learning characters. The present study aims to answer the
following two questions:

1. Does phonetic consistency contribute to the accuracy and latency of naming
during the L2 learning of novel Chinese characters?
2. Does phonetic consistency interact with learners’ WM and L2 proficiency?

The current study addresses these two issues, carrying out a computerized character
learning experiment, along with verbal and visuospatial WM tasks and an L2 vocabulary
test. The experiment consisted of unfamiliar characters with a varied degree of
consistency, which ensured that the frequency of the phonetic and of the whole
character and the degree of consistency were controlled.

2. Methods
2.1. Participants

Seventy college students (42 males; mean age: 20 years old, age range: 18-27) enrolled
in Chinese language courses in a Midwestern university in the United States participated
in the study and received monetary compensation for their participation. The experiment
was conducted over 10 weeks, from the 3™ week to the 12" week of a semester. At
the time of participation, the 43 beginning learners had undergone five weeks of
Chinese instruction (around 25 hours of in-class instruction) and had been taught
approximately 30 characters, while most of the 27 intermediate learners had completed
about 32 weeks of Chinese instruction (around 160 in-class hours), in curricula that
covered approximately 840 words and 756 characters.

2.2. Character Learning Experiment
2.2.1. Materials

Eighteen low-frequency characters were used as stimuli, which were selected from the
Comprehensive Chinese Character Dictionary (FaE NFH#, 1993). For manipulating the

* This paper is a summarized version of the paper with the same title, published in Reading and Writing
in 2016 (volume 29, pp. 1409-1434; DOI 10.1007/s11145-016-9643-y).

** Sun-A Kim (The Hong Kong Polytechnic University); Jerome Packard, Kiel Christianson, and Richard C.
Anderson (University of Illinois, Urbana-Champaign); Jeong-Ah Shin (Dongguk University)
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degree of consistency, the three types of phonetic families were designed: consistent,
semi-consistent and inconsistent families, following Chen (2004). All three characters in
the consistent family had the same pronunciation (B nied, ¥ nie4, 7§ nie4). In the
semi-consistent family, the pronunciations of the two phonetic compounds were identical

(Bﬁ dul, ¥l{ dul) but different from the non-phonetic compound (3¢ chu4). The three
characters in the inconsistent family all had different pronunciations (% fuo3, #% [uo4,
7% suil). The pronunciations of the characters were recorded by a female native speaker
of Chinese.

2.2.2. Procedure

In the study session, participants learned to pronounce the 18 characters by seeing each
character, hearing its pronunciation twice over a headset, and repeating aloud two times
what they had heard. In the test session, which followed the study session, participants
saw each of the 18 characters and were asked to name them. When participants named
a character correctly, the screen displayed “correct” and moved to the next character.
For incorrect answers, the screen displayed “incorrect,” and the correct pronunciation
was provided over the headset, so that participants were able to continuously learn
through the test session as well. There was a different randomization of characters on
each trial, with no more than two characters of the same level of consistency appearing
consecutively to preclude participants easily noticing information about phonetic family
consistency. The pair of the study-test session was repeated three times.

2.3. Individual Differences Measures

To find individual participants’ differences in Chinese proficiency, WM capacities, and
language backgrounds, five other short tasks were conducted: a Chinese vocabulary test,
two WM tasks (a letter rotation and a reading span task), and two questionnaires. The
Chinese vocabulary test measured participants’ Chinese vocabulary knowledge to examine
the effect of L2 proficiency. The letter rotation task (Miyake, Friedman, Rettinger, Shah,
& Hegarty, 2001) and reading span task (Conway, Kane, Bunting, Hambrick, Wilhelm,
& Engle, 2005) were conducted to assess participants’ visuospatial and verbal WM
capacities. A language background questionnaire was used to understand participants’
language learning profiles, and a post-experiment questionnaire confirmed that
participants had no prior knowledge of the stimuli used in the experiments.

2.4. Data Analysis

Data analysis was carried out using separate mixed-effects models for accuracy (Jaeger,
2008) and latency data (Dixon, 2008) in each separate learning and reading phrase in R
(R Development Core Team, 2014). Naming accuracy and latency were the dependent
variables in the separate models for the learning phase, with three discrete predictors
(trial, phonetic family type and participants’ L1) and three continuous predictors
(vocabulary test scores, reading span task scores, and letter rotation task scores) as
fixed-effects, and participants and items as random effects. All predictors were first
entered into the model, with the least contributing predictors (p > .10) eliminated one
by one, resulting in the best-fitting model.

3. Results
3.1. Accuracy

Figure 1 displays the proportion correct on naming accuracy in character learning
depending on phonetic consistency types by trial.
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Figure 1. Propartion correct for naming accuracy on family types by trial

t
Table 1 shows the naming accuracy on the three study-test trials to learn the 18 clue
characters with Trial 2 and the semi-consistent family as reference levels.

Table 1. Naming Accuracy in All Three Trials of the Learning Phase

Predictor Estimate SE z-value Pr(>|z))

( I nt e r c¢c e p t ) 077 0.525 1.468 0.142
Trial 1 -1.559 0.261 -5.982 < 0.00] ***
Trial 3 0.949 0.289 3.286 0.001 **
Vocab Knowledge 0.007 0.006 1.305 0.192
Consistent 0.042 0.589 0.072 0.943
Inconsistent -1.393 0.587 -2.373 0.018 *
Vocabulary ~ Knowledge: Trial 1 -0.006 0.004 -1.422 0.155
Vocabulary Knowledge: Trial 3 0.005 0.005 1.168 0.243
Vocabulary Knowledge: 0.001 0.004 2.339 0.019 *
Consistent

Vocabulary Knowledge: Inconsistent 0.009 0.004 0.202 0.840

*p < .05, **p < .01, ***p < .001. The reference levels are Trial 2 and Semi-consistent Type.
Model: Accuracy ~ 1 + Trial * VocabKnowledge + FamilyType * VocabKnowledge + (1 | Item)
+ (1 | Subject)

3.2. Latency

Only correct responses were used for latency analyses (2,298 out of 3,726 responses,
62%). Table 2 presents mean reaction times (RT) for each family type by trial.

Table 2. Mean Reaction Time in Milliseconds for Each Family Type by Trial

Consistent Semi-consistent Inconsistent
Trial RT Mean SE RT Mean SE RT Mean SE
1 4036.74 182.12 4189.76 231.15 3726.08 192.60
2 3185.99 135.93 3281.07 110.19 3893.02 199.42
3 2828.18 87.82 2917.76 80.98 3744.09 153.19

Table 3 illustrates the results of the best-fitting model for RT, which displays exactly
the same pattern as the accuracy results.

Table 3. Naming Latency in All Three Trials of the Learning Phase

Predictor Estimate SE t-value Pr(>lt])
(Intercept) 8.057 0.968 83.27 < 0.00] ***
Trial 1 0.240 0.028 8.60 < 0.00] ***
Trial 3 —0.106 0.018 =5.72 < 0.001 ***
Vocab Knowledge —0.001 0.001 —0.74 0.459
Consistent 0.104 0.108 0.96 0.337
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Inconsistent 0.270 0.112 2.41 0.016 *
Vocab Knowledge: Consistent -0.002 0.001 —3.43 < 0.001 ***
Vocab Knowledge: Inconsistent —0.001 0.001 —1.04 0.298

*p < .05, ¥*p < .01, ***p < .001. The reference levels are Trial 2 and Semi-consistent Type.
Model: RT ~ 1 + Trial + VocabKnowledge * FamilyType + (1 | Item) + (1 + Trial | Subject)

4. Discussion

This study addressed two issues of orthographic consistency and individual differences in
learning and reading Chinese characters: (1) whether phonetic consistency contributes to
L2 learners’ accuracy and latency of character learning, and (2) whether the effect of
orthographic consistency is related to individual learner factors, such as L1, L2
proficiency, and WM level. The findings demonstrated that orthographic consistency
contributes to higher accuracy and shorter latency in learning novel characters.
Characters in the consistent and the semi-consistent families were learned more readily
than characters in inconsistent families. These results confirm consistency effects in
Chinese reading, which concur with previous findings for L1 adults (Fang et al., 1986)
and children (Chen, 2004) as well as L2 adults (Lin & Collins, 2012).

As for the second issue of the interaction between orthographic consistency and learner
difference factors, only L2 proficiency assessed with a vocabulary test—not visuospatial
WM nor verbal WM capacity nor learners’ L1 background—interacted with consistency
when learning novel characters. Learners with greater L2 vocabulary knowledge could
take advantage of the information in unfamiliar characters from consistent families.
Thus, more experienced readers with richer Chinese vocabulary were better able to
utilize consistency information for learning new characters than less experienced readers.
This advantage held, at least for the proficiency levels sampled here, in the more
consistent families (i.e., consistent families) to a greater extent than in the less
consistent families (i.e., semi-consistent and inconsistent families). In other words, L2
learners’ ability to use phonetic consistency information is affected by L2 proficiency, as
measured by vocabulary knowledge. This is probably because in the course of learning
Chinese, L2 learners with large vocabularies have implicitly acquired metalinguistic
awareness of the mechanisms related to phonetics including consistency information,
which enabled them to notice the phonetics and employ consistency information in
learning to read novel characters more efficiently and faster.

The most frequent characters are generally orthographically simpler, less regular and less
consistent, and are introduced into Chinese language curricula earlier, while less frequent
characters are more complex, more regular and more consistent (Shu et al., 2003). The
simple characters used in Kim et al. (2015) are similar to elementary-level characters,
whereas the characters used in the current study are more like those typically introduced
at higher grade levels. The present results, along with those of Kim et al. (2015),
suggest that the beginning stage of Chinese character learning inevitably requires rote
memorization and therefore heavier reliance on WM, while the later stage of character
learning is less dependent on rote learning and WM and more reliant on consistency
knowledge. The findings of this study also have pedagogical implications, such as, for
example, that Chinese educators and textbook designers should consider incorporating
orthographic consistency information in designing and developing methods and materials
to teach Chinese characters for L2 intermediate learners or above (see Kim & Shin,
2015a, 2015b, for a detailed pedagogical account of explicit teaching principles based on
Chinese character consistency).
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A Typological Account of the Mandarin Vowels

LEE, Ok Joo
Ewha Womans University

Keywords Mandarin, vowel, language universal, typology, distribution, markedness

1. INTRODUCTION

While vowels are generally classified in terms of aperture (i.e., the degree of
openness), place of articulation (i.e., front, central, back), lip position (i.e, rounded,
unrounded), the phonemic classification of the Mandarin vowels still remains a
subject of debate. The disagreement centers primarily on how to treat the so-called
apical vowels. Two types of high vowels [1, 1], which involve the tongue tip in
articulation, are written as ‘i’ in pinyin. [1] appears only after the dental fricative
and affricates in syllable-final position, and [1] appears only after post-alveolar
consonants (i.e, retroflex) in syllable-final position. Although they have been
traditionally treated as ‘apical vowels’ whose distributions are limited, they are also
treated as fricative vowels or syllabic approximants which are the voiced extension
of the preceding consonants (Chao 1968:24, Duanmu 2000:36-7, Lin 2007:72).
Since the phonemic status of these vowels is not crucial to the discussion of the
present study, they will be regarded as high central vowels. Table 1 presents the
inventory of the Mandarin vowels. If we leave aside interjections and the
controversial high central vowels, Mandarin has five vowels: three high vowels, one
mid vowel, and one low vowel.l) [g€]/[e] and [a] are treated as phonetic variants
or allophones of the phoneme /a/, and [e], [0o], and [¥] are treated as phonetic
variants of the phoneme /o/. Therefore they are not included in the table. The
pinyin letters are given along with the IPA in the square brackets.

[Table 1] Mandarin Vowels

Front Central Back
unrounde  Rounde unrounde unrounde
d d d d rounded
High i[i] ify] i[1, 1] ufu]
Mid e, 0[3]
Low ala]

The purpose of the present study is to provide a typological explanation of the
distributions of the Mandarin vowels. The vowels in the syllabic-nucleus position
are analyzed in terms of how frequently they appear in lexicon. Of particular
interest is to understand the language universals and language-specific features in
determining the relative frequency of the Mandarin vowels.

1) The vowels [1, ] are added to the vowel inventory provided by Lin (2007:82).
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2. THEORETICAL ASSUMPTIONS AND RESEARCH QUESTIONS

2.1. Theoretical Assumptions

Language Universals: There is a basic unity that underlies that awesome diversity
of the world’s language.... Despite the immense variety in the structures of the
world’s languages, there are certain core properties that languages have in
common. These properties, often referred to as language universals, allow us to
say that all languages are, in some sense, the same.” (Whaley 1997:4) For instance,
although over fifty oral stops are found across languages, some stops such as [p],
[t] and [Kk] are extremely common whereas some are relatively rare, such as the
voiced uvular stop [G] observed in Somali. It should be noted that there are
different types of universals. Some universals are absolute (e.g., all languages have
at least one stop) while some are universal tendencies (e.g., almost all languages
have [p], [t] or [K]). And some are implicational universals (e.g, if a language has
two voiceless stops, then one is a [t]). Implicational universals have played a
particularly prominent role in typology because they commonly suggest connections

between two or more aspects of language (Maddieson 1984).

Markedness/Unmarkedness of Sounds and Distribution: The degree of ‘normalness’
and ‘naturalness’ of the units of a system under consideration also determines the
hierarchical relation of marking between them. The phonetically more normal,
natural, and widespread (functionally strong) elements of a system are
characterized as ‘unmarked’, in contrast to the ‘marked’ elements, which are the
less normal and widespread (functionally weaker) elements in the system. The
more normal and natural member of the relation (the unmarked unit) will have a
greater frequency of occurrence than the less normal and natural member of the
relation (the marked unit) (Gamkrelidze 1978:19-20).

2.2. Research Questions

Despite little typological research conducted on the Mandarin vowels, some
language-specific features of the Mandarin vowel system have been mentioned (e.g.
Crothers 1978, Duanmu 2009). The present study attempts to examine what have
been treated as ‘typological exceptions’ in the Mandarin vowel system and to
reveal the typological features of the system. Below are the language universals
relevant to the Mandarin vowels (Maddieson 1984:123-135).

Absolute Universals: (1) All language have at least three phonemic vowels. (2)

The most common number of vowel phonemes in a language is five, and the most
common number of distinctive vowel qualities in a language is also five.
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Universal Tendency: (1) Aperture: Low vowels are substantially less common
(mid > high > low). (2) Lip position: Front vowels are usually unrounded, back
vowels are usually rounded. (3) Place of articulation-related: High front vowels are
more frequent than high back vowels. (4) Lip position & Place of articulation:
Front vowels are usually unrounded, back vowels are usually rounded, low vowels
usually central and central vowels are usually low. (5) Nearly all languages have
[ii, a, u], but among the vowel [u] is more often absent than [i] or a. (6)
Diphthongs show a preference for including a high vowel element. Common
diphthongs are [ei, ai. au, ou, ui, io, ie, oi].

Implicational Universals: The presence in a language of a marked category
presupposes the existence in it of the corresponding unmarked category
(Greenberg 1966, Gamkrelidze 1978, Maddieson 1984, Whaley 1997 etc.). Given
that peripheral vowels are relatively marked Crothers(1978:100), we can
conjecture a negative relation between markedness and distributional frequency as
follows (‘<’ indicates the markedness and less frequent distribution of the
component on its right.):

Interior(Central) vowels < Peripheral vowels

Peripheral vowels: Three most unmarked vowels are [a] < [i] < [u]
Interior vowels: High < non-high

Unmarked diphthongs contain a high vowel

However, according to Duanmu(2009:93), little distributional difference is found
among i(14.27%), a(13.78), u(13.40), and not [a] but [i] is the most frequently
occurred vowel. Is the Mandarin vowel system is as exception? Furthermore,
among the wuniversals related to peripheral vs. interior vowels (Crothers
1978:93-152), Mandarin is treated as an exception to the three universals: (a) the
number of vowels in a column of interior vowels cannot exceed the number in
the front or back columns (low vowels excluded). (b) A front rounded vowel of a
given height implies both a front unrounded vowel of the same height. A back
unrounded vowel of a given height implies a front unrounded vowel of the same
height. (c) A non-low back unrounded vowel of a given height generally implies a
back rounded vowel of the same height. Then, why is the Mandarin vowel system
exceptional in both peripheral and interior vowels?

3. ANALYSIS AND RESULTS

In order to observe the phonemic distributions in a language, we need to
analyze the relative textual frequency in lexicon (c.f. 2,500 characters in Duanmu
2009). This study uses [Mandarin Syllable Frequency Counts for Chinese Characters]
(Tsai 2000), which is based on 138,612 words in Libtabe’s Lexicon (version 0.1.3).
13,060 characters were extracted from 111,417 words after excluding errors.
Pronunciation information was added to 36 characters with no pronunciation is
provided in the original corpus, and 8 characters with no frequency information
were excluded. In total, the frequency of the vowels in syllable-nucleus position in
13,052 characters was analyzed in the present study.
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Results of a quantitative analysis of 13,052 characters contained in a lexicon
corpus reveal several important typological features of the Mandarin vowels: (1)
Contrary to the earlier claims on the language-specific features of the Mandarin
vowel system, the overall distributions of the nuclear vowels conform to the
typological relation between markedness and relative frequency. (2) However, the
phonemic distributions of interior vowels can be treated to be language specific.
(3) The allophonic variation of the nuclear vowels can be also explained by vowel
dispersion, which leads to a higher frequency of the peripheral vowels. (4) This
study also shows the importance of language data in studies of language typology
by presenting significant differences between character-based and lexicon-based
results. Findings of this study contribute to understanding the typological features
as well as the language universals reflected in the Mandarin vowel system.

Selected References

Duanmu, San, The Phonology of Standard Chinese (Second Edition), Oxford: Oxford
University Press, 2007.

Duanmu, San, Syllable Structure, Oxford: Oxford University Press, 2009.

Gamkrelidze, Thomas V., On the Correlation of Stops and Fricatives in a
Phonological System, In Universals of Human Language vol2 Phonology , Joseph
H. Greenberg (ed.), Stanford: Stanford University Press, 1978, pp.9-46.

Greenberg, Joseph H., Language Universals, In Current Trends in Linguistics, Thomas
A. Sebeok (ed.), Paris: Mouton, 1966. pp.61-112.

Kingston, John, The Phonetics-Phonology Interface, In Handbook of Phonology, P. de
Lacy (ed), Cambridge: Cambridge University Press, 2007, pp.435-456.

Lin, Yen-Hwei, The Sounds of Chinese, Cambridge: Cambridge University Press, 2007.

Lindblom, Bjorn, Phonetic Universals in Vowel Systems, In Experimental Phonology,
John J. Ohala & Jeri ]. Jaeger (eds.), Orland: Academic Press Inc, 1986, pp.13-44.

Maddieson, lan, Patterns of Sounds, Cambridge: Cambridge University Press, 1984.

LEE, Ok Joo / A Typological Account of the Mandarin Vowels ® 239



EEEREER =R
&% (EIREHRAD)

il

—. Hl

EAE AL ORI SRR, SRR LR SR G L
R Q014) | T I Q016) K (EFESERE (2016 . S
B =REMI LA TR SRR, T LR SAD | s R T
IRIE,

=R

(A1 I 1% m - asess B1 B IE - assse (o) Wb P wEm - e
D] B8 55 g - e () WP - 7(4 F) ¥ s - G
G M %m0 BB B G

MRy, RME T MUK RN NEE (AL B) o FEAAT (2004) FER TE
MIBARBEEZE B, RIMNRC R WI2L. 8 i s B TR . SRRIEEZ

B, EHE (1983) 7B W Wi, T, MCREEE, ZAH (2004) 3R TR
AT (O) ﬁﬁféﬁqﬂai’énﬁﬁf %%, (D), BECFAREMEE &% (E. F
) o MEL ., A, G0 NEEE TR B, HmMe T, B2 T 2t (G
L H

(A1 F] - wm B B - w0 R v - u
o) R 40 v -

WRFHIESEEES A, AEEE T B, VTR EEBET, N RITSOE,
LLTEL RAFRIbT. FBRIE (1993) G NEl B OTER B) o L E#E (19
94) i hEd B OTEE, (Co D) . TR . TER PERRNREES Rl SRR
: IJH:§EEE PR T REARFIGE TRRL . JRAIRE O THES o AR, ARBRSERE (1998) |
g (1999) Zﬁﬁ BT B TR, BRUER. wIGGER T IR R
ZIK%, "5, Zzﬁgx%%%ﬁﬁ FIOLNR, R %Zﬁgﬁé%ﬁﬂﬁ FUBtRIE TBE 17T
g2

() Mz TR (R o, ER TR GR) o 8 AEGREsE. UL 1Y
REREFTAT RS M 28, S P AR A Mg, FAEscR. B hE A
FOH, eSS R 2REEEE. MHRETRERMTT (2003)
BT

l

240 OESF A8 2-5



2017 £ REFETNE REHSEBREMATE

(B * hnjub GEIEY) > cirp (EEAR=) > swp (55) , shi

B OGE) *phlwb GBIEE) > *thub > thap GESARE—) > thap () |, ta
PR *ljub (5178 > ziip (FBFEABI=) > swp (55) , xi

e lwb GEIED) > dap (EHEAB—) > tap (B) , ta

HE *ljub ((]513P) > ziip CFP#EARI=) > swp (55) , xi

2

IR

MR IAEAEER, MERM B, 2Ll DR NE, BEGECEL: THA
AT (), DRmIT. o BB BMAY—# wRAL ®IE T
EEEEL . TRIBCE, MSOSEE, , T GR . . R gD, o7
APREEF hgjub, *nil'uch, T MERE S RN R T IRES, o A LA R
SR R . R ATEEBREREERE MO MR . TR BERAR G0 . —F
JERE S PR T,

BUEERAALE, "B 2R o, WAHEE 38, 2EsE. T, N
Kigds, '3 . TEL LEERERRE, ) B RESES L R
BE O THE) MORRREITE SO P e RE BRI, ASGRERS TE GR) o . TR
GR) 1 =R BB RN, SRR B R AR —H, HI*hij
- *hNj-. *qbj-. EPREA*hNG- K B2 QR o B L EBEE hgjub, AR
Pt [*hljubl FiE. 2, NR QR o B2HEERT, (ERREERALER % E
AR R E -, ASGRE TR (8D 1 i BRI SR, IR
HE®H S fE [*1hw:b] o M BATLLEERELES D TR
*jub, # N (R [hijwb] 5 . BE GF)  [Mhweb] 5 CoEiRRERR, D

—_—
—an

[A] % st (Bl ? St (C] PIAM - A D) §3biE - e (B] S0 24 ()
B3 - afiE—110

Jai

L 5l - 4 [G) ﬁ fE o - e 47 10 3R S s - a0 0 S

(7] ©% Efli— - 7110 [K] % EPEPY - 36 [L] %2 Ff7 - 8 )

FRETRERRXTHN "y o FRE (1998) BA. B, CE "o, |, PRRAERIT
el TR R Ty o BERRFDGAEM. LRI, Hoh sl Ty, R
T2, Z=A0 (2004) B8R "Gy 2 TR (D o MRS, AR PSE RN
B, sohnkoss, DU TROy ARl (D-F. J-L) . T8 (G) HINEgEF TH
b, EIRANZER. TRy o2 GRRO dECfE T, Bffsce TR . TR, (H.
) B0, FahE - DUy G B G0 b or B AR, kRBRE G
SCBAVERE) DR MERtEE, o 0 =y BB M B e (D .
Iz, =g, = Gz B (GAEGT) toedurEme=, M By BRI Es

Do [l FRASR B .

&% / EEESEE=A 0 241



2017 £ REFETNE REHSEBREMATE

BRF 20, mEAVEEN, o T8E # MO, WERREESUIT
St rpw (ZE8) > ni BEZFBI=) > wi (8]) , yi
t *srug (BRI > ik (EERABI=) > sek (A1) |, sé

ERA Ry L IR *sr-. *sqbr-. *smr-. *spr-, BHOGEREARE Hrp*syr- B ELEER)
RN ERL BRI, TRy . TEE . TEE, MR Tty CEEE, EERsSAESE
H, Moy 2 bEEE i [sprug]

(A1} B Zi2 B1d . tresT (14PN AW G
(DI P AR, SHET D) w188 L 1S GHED
1. . B G GI %. 1R s GHED
mR % ke w0 @ED & . 5. 86 GEAD

[Jﬂ@%. R 225 GEED (KIEPEE . %32 G [LElmE B @17 GE
MiBP s 5 we GO [NISPrEE 82545 GEID)

A-DESHIEZCY TENy e $feoh oGl My 2GRk E (1915)

CREEQ T T AR, RULFHAME 28, HRianrE 20, HymanersE
Y &l )
TRASHM T, HR—7, RIDZEE N SB2EH, wmmcf, i hEoh &
THIEA Y, Sawls o Tk, FIEEE, NI, dilh, FVEE S L
Mz, FLZAIMBER LM, Bt LR, OB MY B2, 1 E. FREBREL
7, HANEEESOEA, oG8 T, el L o TR RRETERZE], RRREREC
7 (G, H) o THI EHAAE TN Mg RNER, mHEHAEMRARE RS N

# T

TR,  THL OETAKEE R WL, i R AEdT SRR AT RE R
"y o. ML L L REME, ST AE T, EFEMEER, HE
e £ D =z H 4l ,
wErgE (1989) FiER Tz, o Ty o ey L ey o TRz o WEy L0 Ty LT
i . i EH BFH (2006) PRE—FASRA IER —EEKA, BRI AR
e A T2 TR, MBI A RS ARREAN,  FOUE 2 SRR B A AR A, e T

[Z1A) (converseness) | HYREZE,

FEDE TR BT, oG T T LA RR e A
1. MR L 'R L A BRBEEScE, L IR ORIEN T e T
FI, A, &t TH HRREEZE, O B M . TEy o Bl ST
5%, WIRHEREET L.

"oy o TEDOGID o AR SET R AR R RIS, i R

242 OESF A 2-5



2017 £ REFETNE REHSEBREMATE

FEREEE, A

1 [*sprwg] (B > fik CERRABE =) > sek (A) |

FI (D) *qug (BEER) > Pik GEERABI=) > ak (9))

A CARIREL TRE nURRERGR. B T Bﬁiﬁﬁaﬁﬁ% (*SIJfUlg] RSN
c HyEET TR0 G0 0 B R RHEE RS EIRE SRS R, ARG Fh
BHf*q- (>*P-) | *?P1-. *Pr-. *Pn-. *?m-. *?Pn-, B LEVRERERE, Hirty-BH
REBBRRES B, 3806, A0 THI (Tﬁl]) 1 R EYERE [FPywg] ﬁ
phddst, PIRAESH L B MOl 2 BRI B R

1 [*puwgl  (%ED) > 2k GEERABI=) > ak (%)

i *pan? (BFE0) > npien (BEEHLEBH=) > ap (%)) , ying

W *nan (BE0) > plien (BEHEZERH=) > jan () , ying

& *pay (BE) > pag GEFHETBI—) > ag () |, éang

AN —EFE TH, KRER-BREF 0 [*Powgl + B (]
*nan?} , FAERHERTERSTE, MICEANBEAE, DU s R S E
IRAFTRAIRRERNE, B B EEE, W IR S S HEAE IR SRR AR E
LR BN, R - TEE - T . TR - TiEy o TR - TR .
%) - FBH/:J OBy - T 2, (BT EEEEE FJ1982) BTG Ewlai i,
E’??ﬁ% EiE (ablaut) Bg:, BOEITA - TE Glum) 5 - T Glam) |

(*1][115) - g (Rla) 5 . TE (kevwil) 5 - T (*evads) 5 . T (mam?
) ;- Nl (mwens) y . (BT FEEEEEILA1973)

L S
[A] '3} K . 5420190 [B] Li‘ K m. &%20195 [C] ;Q & . ##19754 D] @
K @ oo [E h K mmgomo g sENonia B K
WELRS. B HUEEM (G G B WER. B AEAERAE

NEEFTR TRy . TR (A-D) |, #50G%. =iksEs (1982) & MR, . By (F. G
) B TR, BERYENRE T’ . TR ' "R 2w ek (1988) T
KEARR T2, UEH%%@Z%E@&“XZ WIVEET . o MitE (1998) BEEn,
i &, B) B "

[A] .{, IR sk g1 81§ b As 1 By BR b a7 D) % %

LR a6 AR R v 1 R SR s G]’Y* o5 1] 2 7 fuilinss

LHRRE T R ?Ejﬁi% T (O, FHEEREEEE (2002) PRBEATER, ﬁfwﬁ (2003

) BEHE T, RpbnEt (2003) . ARV (2003) . ZEff (2004) EHEZ, éﬁﬂﬁ%’
o Ty 255 TEy 2%, WEEW AN, T (A, FURERIEAERE Gk

&%F | LR 0 243



2017 £ REFETNE REHSEBREMATE

f AEHEHAR (R A PEEMES TR T . EEREESE (1998) SR
T MREE, Y TR . T FEEGE, HErnE. EEARMEE R e
Z . T EWBMOMR, TR EEEEE. TR B) , EFBEEEEAR (

2001) FEEBMAEML, MRS, FEEA (2002) 25 75 & 8 oA R a

1. 2y D), EMIIUFMZ, R2t0ms 25, MmEf-ohalil "2 o (B

= ) FEUETR Tkle —, FRTL (2004) FEfE "ZE, . AR (2005)

gg o T TRy st FJA dE AR e TRk, o Ty M TRy #EERE T,

LGB, fEE MM T AEN TS B RN RE S, ; R (B) , WARMZE

MEfEscpel . R ey o TR mamzpl. TR (B, WEMIE, e

fE (1998) BEHEE Nz, fEfEschi#E R . " (GO H) BA% BiE7 (2011

) WEBAVREGER o OTE .

MURLL EfTam, BMTDUEE "2 B T2y o TE SF I EAE. MHBEEETRY

ERaREEE AR
7% *qrol (F3E0) > e GELZEE=b) > wi (7)) , wai
7% *qrol? (F3E0) > ive AL LA =b) > wi (2] , wei
22 *nbol? (F3EE) > thua GEHE F&—) > tha (B |, tuo
fi@ *pgrol (I3E) > pVive GELPTE=b) > wi (9] , wei

T B TRy o T RUEERRVAL, TER WERINERERE. AR

R - (>#0-) | *PL- *Pr-. *Pn-. *Pm-. *Pyp-, BEREEAREEA. BIE T

72 L P EEESEES [*Pnrol] . [*Pnrol?] B [*Pprol]l . [*Pnprol?] .  GR=0

Pz R 14T, 2208 (HHPERERESET)  fEh22(fE e, 2R%,

deteflE, HERAVERE3E. HERRE, sEliHRSE s, Lo, mEErk- g 1

o PERIL,  TE IEBEERERFREREEEE, WA & 2 hiraddin [

?nrol] . [*Pnrol?] .

. ¥R
ASCHFERSER AT Z AT ¢ % () * hojub  — [*hljwb] . 3B G2 *pl'wbd

— [*hwb] . @ *srwg — [*sprwg]l . FI (HD *qug — [*Pnugl] . & (GF#) *qrol
— [*?Pnrol] . & (FE) *qrol? — [*Pnrol?] .

244 OESF A 2-5



FEL AR

FiEA | EEENTE 0 245



Study on sound changes of Old Chinese You Rhyme Group and Jue Rhyme
Group characters in Chu bamboo slips

Han Kyungho HUx @15 KoF

1. Introduction

The Rhyme Group You (K4) was first proposed by the documental archaeologist Kong
Guangsen (fLi&#, 1752-1786), and it is often partitioned into You (44, as Yinsheng
(F27%) Rhyme Group), Jue (4, as Rusheng (A7) Rhyme Group), and Dong (%, or
Zhong (*# or #%), as Yangsheng (%) Rhyme Group), as in Wang2. The nucleus of this
rhyme group had been reconstructed as single vowel down to Li2. Later, it was
sometimes further divided in two by some clues like Tibeto-burman cognates —
Bodman reconstructed them as *-u- and *-i-, and Baxter accepted this.

Zhengzhang went further from the bipartition; incorporating the change pattern toward Middle
Chinese, he divided the rhyme groups of You and Jue as three, i.e. You as “*-u, *-uw, *-iw”,
Jue as “*-ug, *-wwa, *-iwG” (equivalent to *-u, *-itw, *-iw, *-uk, *-ikW, *-ik¥ respectively in
this article), while leaving the Dong Rhyme Group monotonously reconstructed as *-un. One of
the advantages of such partition is that it can better explain the facts like that the characters in
these rhyme groups are reflexed in three different grades in Middle Chinese (e.g. the characters
having “J&” as their phonetic element are reflexed in Middle Chinese as “T@” *tw" > .taw >
dao in the First Grade, “Ng” *triw®™> _taw > zhao in the Second Grade, “J&” *tiw" > _tewiw >
zhou in the Third Grade, “fiff” *tiw"™> .tew > dido in the Fourth Grade).

This article analyzes the syllabic structures of You and Jue Rhyme Group characters
written in recently found documents from the Warring State Chu (%). It also briefly tries
to verify the tripartite reconstruction of You and Jue Rhyme Groups.

2. Exemplification

This article analyzes 13 characters: 3 of them are in the Jue Rhyme Group and the
others are in the You Rhyme Group

1.1 Characters in You Rhyme Group (K4:0)
2.1.1 & *sdu® > .dzaw > cao

2.12 1 *liw® or I’ > jiw > you

In Chu Script, “&, %" jiw > you are corresponding to “ti" you. The shape of these
glyphs looks related to the phonetic element of characters like “F%&" jew > ydo. Among
the characters with same phonetic element with “#%" jew > ydo (as listed by
Zhengzhang 2013, 519), there is no character in the Fourth Grade of Middle Chinese. If
we apply the method of Hanl to this fact, the semantic-phonetic compound characters
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related to "#" are classified into the Xiao-1 Rhyme Group (751%#() *-ow, as following:

semantic-phonetic compound character cases _in which the phonetic component is
"Z" *u’ or liw® > jiw

OC Rhyme Groups Examples Reconstruction (excl. tone)
Xiao-1 (FF1%E) W, o, B, MR, B K&, &, | *low” > jsw

M, 1%, 5, %, "%, etc
You-1 (BH13) B, %, W, etc *u® or liw® > jiw

Hereby we can see that how the phonetic element of “&, %" *liw® or Iu® > jiw
> you are related with the Xiao-1 Rhyme Group.

2.13 fF *mu?® > “muwu > wi
2.14 % *mu?® > “mow > mu

2.1.5 ffl *bru?® > “baw > bao

216 # *mlu?® > pjew > rdo

The cases of Middle Chinese rhyme “ff xiao, /)» xido, & xiao” which originated
from Old Chinese You Rhyme Group

T —uew /N C-yew | 5 -wew?
B phusw, B Jew, F& Jew, I% couew, BB [ B “uew, & Jew, JE “kuew [ None
Juew, B2 cpusw, §8 pusw

Cases of U’ > wsw/P_ change

_ Oold DChinese Middle Chinese
; = *

Z, BE *B}rllL’Jub CBI;IH?ZVW

W HI® Jew

BB *mlu?” cnjew

Collateral case: 28, %, 18, & *mlu’ _naw

2.1.7 If *hmu?* > haw > hao. hmus® > haw® > hao

The Tibeto-Burman cognates above are related to nasal sounds (*m- or *n-). Deng
and Wang also cognized Qiang “na” and Hani (Haya) “mu’" within the group of core
Tibeto-Burman cognates meaning “#f" hao. Thus we can recognize that there was
originally a nasal medial *-m- within the initial of "if" hdo. hao, and reconstruct it as
*hmu?®, hmus®. We also know that the characters with “T-" *mlru?® >s Stwiw > chdu as
phonetic element might be also related to the nasal *m- (this will be discussed again in
the section “2.1.9 z *smub”). This explains how the characters with “1" *mlru?® >
‘twiw > chou phonetic element, namely "I%"” hdo. hao and "If" hdo, hao, corresponds
to "IF" *hmu?® > “haw > hdo, hmus® > haw’ > hao in Chu Script.

) Han, Chu di wenxian yuyi yanjiu.
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218 # *mus® > mwu’ > wi

2.1.9 & *smu’ > swiw > xiu

2110 75 *u?® > Sjiw > you

2.2 Characters in Jue Rhyme Group (%)
22.1 & *duk® > dwok > db

2.2.2 # *Alik" > zwjuk> sha

Cases of the characters with "28" *kek¥s® > kew> > jido phonetic component

Second Grade 1% *kbrekv® > khoek,, B&# *grek(™)?® > RAek,
Third Grade % *glew® > ?2jsw, B8 *lek™® > jak,, ZX *kiek"” > tcuak,
Fourth Grade B *kew” > kew, BISMEIA *kew?® > “kew, HEAEIRE

*kekws® > kew?, ¥ *khew® > _khew, % *kbekws® > kbew?,
?%%Ii%&%&% *kekw?® > kek,, B *khekv® > kbek,, FAERER *gekw?® >
ek,

Thus, I suggest the phonetic value of “H" tew” > dido. tek > di to be *klekv(s)® (or,
based on Zhengzhang's Jue-3 Rhyme Group (#3i#f) *-iws, *klik¥(s)?). This syllable may
be also interchangeable with “#" *ilik"® > zwuk> sha, leading to the correspondence
in the Chu Script.

2.2.3 B *spikw' > *sthikw® > tshek > i
3. Conclusion

The following table summarizes the historical sound changes of the characters
examined above, from Old Chinese to Middle Chinese (focusing on segmental
phonemes):

The following arguments about the change of You and Jué Rhyme Groups into Middle
Chinese can be deduced from the discussion above.

First, in You-1 Rhyme Group (K1%( ; *-u)'s First and Third Grade, when the initial is
[Lab] (especially [+nasal] in this article), the nucleic vowel can show the similar pattern
as Hou Rhyme Group (#if; *-o): First Grade > "Hou Rhyme(f%if)" -ow; Third Grade >
“Yu Rhyme(Bi#)" -uu.

Second, You Rhyme Groups (*-u, *-iw, *-iw) and Jue Rhyme Groups (*-uk, *-ik¥, *-ikw)
were probably phonetically similar to Xiao Rhyme Groups (f5if; reconstructed as *-ow
and *-ew in this article) and Yao Rhyme Groups (#£f; *-okw, *-ek¥). Such relationship is
apparent in the examples of “f" *mlu?® > “pjew > rdo , "H” *liw® or Iu® > jiw >
you, and “¥i" sha.
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Table 10: the historical sound changes of the characters examined above

Old Chinese Middle Chinese
You-1 Rhyme Group (E417)
*y? TH *sdu®, I *hmu(?)s?, T *FsquR® > *sdu?® | HEEE -aw
T mu® [ —ow ([Lab] initials only)
*opy? i)' *bru?® Hif —aw
*u° 75 *smu®, ‘B *miu®, ' *lu® K -uiw
HEmlu® R -wew
M *mu?®, ' *mus® B -uu ([Lab] initials only)
You-2 Rhyme Group (FH2:T) ~iw® Tl WS LA -uiw
Jué-1 Rhyme Group (%17) *uk® T *duk’ kit -wok
Jué-2 Rhyme Group (527) ik R *Alike” &= -nquk
Jué-3 Rhyme Group (5#37) *ikv(s)” WL *snikv id -ek

Third, among the initials, the most prominent finding is in the nasals. Characters
like "Z&" *smu® >_swiw > xig and “fF" *hmu?® > haw > h3o. hmus® > haw® > hao
had fricative initials like “s-" or “h-" in Middle Chinese, but in the excavated texts of
Warring State Chu, they show connection with characters which have “Ri Initial(H £})" n-
and “Niang Initial(#&£})" n- initials in MC, thus they had at least some [+nasal]
consonants in their initial. Examination on Tibeto-Burman cognates leads to the

conclusion that the nasal consonant they had is actually *m-.
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1. Introduction

This paper deals with the variable repair strategies in loanword phonology based on a
stochastic Optimality Theory, with particular reference to the adaptation of Korean syllable final
consonants in Chinese.

Illicit surface structures are handled in various way in Chinese loanword adaptation than in
the native Chinese phonology. In native Chinese phonology, such structures are avoided by
phonotactic restriction against coda conditions like “*/ p#/, */ t#/, */ k#/, */ 1#/, */ m#/’. Since
Chinese allows more segments in onsets than in final codas, a set of ‘/p, t, k, I, m/’ consonants
is permitted only in syllable onsets.

(1) Phonotactic asymmetries and coda condition constraint in native Chinese phonology
a. CoDA COND: */ p#/, */ t#/, */ k#/, */ 1#/, */ m#/

b. onset coda
pa = *ap
ta K *at
ka g *ak
la 7 *a]
ma 5 *am

The avoidance of the consonants ‘/p, t, k, 1, m/’ in syllable final position is due to a
synchronic change of Chinese. The Rusheng (A7) “/p, t, k/> has been deleted and changed to
other tonal features as illustrated in (hIEE#H) by AR in 14" century
“EBITCAN, JRAV-EX =7 ). The Yangsheng (#75) ‘/m/’ is considered to be merged into
‘n/> to a certain extent in late Tang (J&) dynasty as can be seen in the poetry of
B (840(?)-7). (Z=JAK 2001:96) Let us look at the highlighted section in (2).

(2) HHY <RFEHEIEAILE>
WEHHI A, MR ER,
ZRAWE, BIEERHE,
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Thus, as it is unattested in modern Standard Chinese, there is no obvious direction from the
native phonology as to how such illicit forms should be modified. Accordingly, the adapted
Korean coda consonants ‘/p, t, k, I, m/> in Chinese exhibit a wide range of repair patterns. They
can show up with epenthesis, deletion, change or adoption.

(3) various strategies to repair Korean coda consonant /m/ in the syllable ‘/kam/ (%})’

a. adoption: m — m / #

Korean Chinese

kam.ssa.ana. A Qtol K"am.sa.a.na Femit m AR
b. epenthesis: @ — V / m #

Korean Chinese

kam.sa.ham.nita. AU T} Kamusaxamita REFER%KA
c. deletionn m — @ / #

Korean Chinese

kam.sa.ham.nita. AU T} k'a.saxamita RIS
d. change: m — p / #

Korean Chinese

kam.sa.ham.nita. AU T K'an.san.xamita  HERERE

The crucial questions then are what kind of factors contribute to the choice among these
repair strategies and what kind of grammar can formalize these variable phenomena adequately.
To answer these questions, I will collect data from Baidu Zhidao (1 Ff40i&) and Baidu Tieba(F
BENGIE), using them as phonological corpora. The adaptation pattern in this data will be
generalized and formalized with weighted constraints based on Maximum Entropy Model. Results
from this work will be used to establish typological viewpoint in loanword phonology.

2. Phonological Corpora

Native phonological studies have provided us with insights into the range of syllable
structures available in native languages, but we do not yet have explanations for its psychological
reality, of all the possible syllable structures available, particular phonotactics selects particular
syllable structures and not others. It is necessary to provide more evidence to contradict the
account that native speakers just memorize the sound of syllable without acquiring any
phonotactic grammar. A loanword phonological viewpoint may provide reasonable explanations.
When native speakers are asked to phonetically borrow the foreign sound which is banned in
their native phonotactics, the adaptation results will tell us whether they possess implicit
knowledge of native phonotactics or not. This is why we call loanword phonology as a real life
‘Wug test (Berko 1958)’ of a native phonology. (Kang 2011:2258)

In this regard, Baidu Zhidao (T J¥%N1i&) and Baidu Tieba(T EM4IT) are rich repository of
raw data, which contains the authentic phonetic adaptation. Baidu users are carrying out the wug
test in a real communicative situation by answering questions like in (4). At the same time, as
the influence of the Korean Wave increases, there is growing interest in the sound of Korean
pops in China so that Chinese have made the internet group to share the adaptation of K-pop
lyrics at Baidu Tieba. As a pilot study, 49 syllable tokens are collected from these spaces.

(4) Questions in Baidu Zhidao to request Chinese adaptation of Korean expressions
a. YRR — S U E, SRR o !
b.  whiE HEHEDOESE P, FERE L. ..
c. FHIEHE HE 500 Ay SO
d.  HE®iE RS
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B3 J= BAIDU.COM -
v | 1
b A 2 Ol ﬂ
> = 1ZF=agA10/BAR
\ YINYIGECIBAR Korean
) -
7 SRR [ ﬂjﬂ
1A AR S SiE -
Bk BR ot BHE It 2

Figure 1. TJ/E3%%HiIE : the internet group to share phonetic adaptation of K-pop

i

lyrics

3. Analysis and Discussion

In a pilot study, Chinese employed different strategies for each consonant. To militate
against /t, k/ as coda plosives, deletion has been chosen as a single resolution of potential
violation of a phonotactic constraint, CODA COND. When it comes to /p/, however, it shows more
various strategies. To satisfy the native phonotactics, the syllable final consonant had undergone
the process of deletion and vowel insertion. There are two adoption cases also, violating the
native phonotactics. For the adaptation of syllable final /m/, a number of repair strategies have
been employed: vowel insertion, deletion, consonant insertion, change, change + consonant
insertion and adoption.

211
29
27
25
23

deletion
o 1 2 3 4 5 6 7 8 9

Figure 2. Repair strategies of Korean coda consonants (pilot study)

To describe each strategy to satisfy CODA COND, a series of faithful constraints are needed.

(5) Faithful constraints

a. MAx-C
Input consonants must have output correspondents. (No deletion of consonants)
b. DEP-V

Output vowels must have input correspondents. (No epenthesis of vowels)

c. IDENT-place
Correspondent segments are identical in their specification for place. (No changes in
place feature of segments)

Abstracting away from interactions with other faithfulness constraints in the hierarchy, we
arrive at the following typology of CoDA COND effects in Chinese loanword phonology:

(6) A typology of CobA COND effects
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a. Deletion: CODA COND > MAX-C

b. Epenthesis: CopDA COND > DEP-V

c. Change: CopA COND > IDENT-place

d. Adoption: IDENT-place, DEP-V, MAX-C > CoDA COND

Each constraints has been assigned with numerical weights according to the principle of
Maximum Entropy Model in Praat, following Hayes, B., & Wilson, C. (2008). The weight of
constraints will be discussed cross-linguistically.

The final goal of this paper is to create systems that can represent all and only possible
adaptation results found in phonetic borrowings in the world. The way that we can do is by
creating a theory of universal grammar and by generating grammatical systems that can either
represent a type of adaptation or not. After testing these grammatical predictions against the
adaptations that we find cross-linguistically, we can establish a legitimate typology in loanword

phonology.
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