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1.

Notations

Numbering of examples, tables, and figures
Examples are numbered from (1) in each chapter. Tables and figures are numbered as
X.Y, where X is the chapter number and Y is the sequential number. For example,

Table 1.3 is the third Table in Chapter 1.
Chinese examples are transcribed in Character followed by Pinyin. The four full tones
in Standard Chinese are indicated with the digits 1 to 4 (in Pinyin transcriptions). The

description of four tones and instances of Chinese examples are listed below.

Tone  Description Example

1 high level i dil ‘low’
2 rising 1 di2 ‘enemy’
3 low dipping i€ di3 ‘bottom’
4 falling Hb di4 ‘land’

A tone representation (in terms of tone digits) is used when it is relevant. When they
are not relevant, tones are omitted. For example, when tone is irrelevant, {& ‘low’ is

represented as di, without the marker of tone.

For ease of reading, a hyphen is added between syllables. For example, #£7% ‘coal’ is

represented as mei-tan.

Examples in Pinyin are italicized when cited in text, but not when cited in isolation in

a numbered example. English examples cited in text are also italicized.

X1V



3. Commonly used abbreviations

*

An ill-formed form

MCD  Modern Chinese Dictionary
POS Part of Speech

4. Historical periods of Chinese (Wang 1957:35)

Before 300 AD
300-1200
1200-1900
1900-

Old Chinese
Middle Chinese
Mandarin

Modern Chinese

XV



Abstract

Elastic words are those whose length can vary between monosyllabic and
disyllabic, without changing the meaning. Though elastic words have known to be many
in Chinese, it is still not clear how many words are elastic. In addition, there is no
consensus on the motivation of creating elastic words. This dissertation offers a complete
annotation of elastic words in modern Standard Chinese and sample annotations of
Middle Chinese, and investigates why elastic words are created. Specifically, it examines
four properties of elastic words focusing on the homophone-avoidance theory and the
prosody theory. The former, by far the most popular one, proposes that disyllabic words
are created to reduce homophony and avoid ambiguity after massive syllable loss. In
contrast, the prosody theory proposes that elastic words are created because disyllabic
words are needed in prosodically strong positions, due to the requirement of Foot
Binarity.

First, a study examines the relation between homophony and elastic words, based
on a complete length elasticity annotation of Modern Chinese Dictionary (2005). Results
show that there is no correlation between homophony and elastic words. The second
study examines the effect of word category on elastic words in modern Standard Chinese.
Results show that (i) half of words in Chinese lexicon are elastic; (ii) content words have
higher percentage of elastic words than function words. The third study examines the
historical development of elastic words, with a focus on Middle Chinese, especially Tang
poems. Results show that there are many elastic words in Middle Chinese, similar to that
in Modern Chinese. The fourth study examines word length in Chinese dialects, focusing
on Mandarin and Cantonese. Results show that they have similar percentages of
disyllabic words and that the size of syllable inventory has no effect on word length.

Various evidence consistently points to the conclusion that the prosody theory

offers a better explanation of why elastic words are created in Chinese, despite of the fact

XVi



that the homophone-avoidance theory seems quite intuitive and natural. In other words,
elastic words are created to fulfill prosodic requirement rather than to compensate for

syllable loss or an increase in homophony.
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Chapter 1

Introduction

Chinese has many synonymous pairs of word forms, one short and one long. The
short one is monosyllabic and the long one is made of the short one plus another
morpheme. Since the long form has the same meaning as the short (evidenced by their
mutual annotation in the dictionary), the meaning of its extra morpheme is either lost or
redundant. Some examples are shown in (1), where Chinese data are transcribed in Pinyin
spelling (tones are omitted unless relevant). In each case, the extra part of the long form

is shown in parentheses. For ease of reading, a hyphen is added between morphemes.

(1) Words of elastic length in Chinese

Character =~ Word Literal Gloss
IR mei-(tan) coal-(charcoal) ‘coal’
2% (lao)-hu (old)-tiger ‘tiger’
BAR ji-(shu) skill-(technique)  “skill’
2] xue-(x1) study-(practice) ‘study’
G (shang)-dian  (business)-store ‘store’

In ‘coal’, the original meaning of /& tan ‘charcoal’ is absent, because ik mei-
tan simply means ‘coal’, not ‘coal and charcoal’. Similarly, in ‘tiger’, the original
meaning of % lao ‘old’ is absent, because & lao-hu simply means ‘tiger’, not ‘old
tiger’. To say ‘old tiger’, one must add another ¥ lao ‘old’, i.e., &% lao lao-hu;
similarly, ‘young tiger’ is Z/NEZ % xiao lao-hu, where /) xiao means ‘young’. In “skill’,
both parts of the long form have their own meanings, but the meanings are repetitive,
which means that the second is redundant. In ‘study’, the meaning of > xi ‘practice’ is

redundant, because studying presumably involves practice. Finally, in ‘store’, i shang



has its own meaning, too, but it is again redundant, because stores are for business. Long
and short forms like these are called ‘elastic words’ or ‘words with elastic length’ (Guo
1938; Pan 1997; Duanmu 2013; Huang & Duanmu 2013).

The existence of elastic words is well acknowledged in the literature (Karlgren
1918/1923; Jespersen 1930; Mullie 1932; Guo 1938; Chao 1948; Sproat and Shih 1996;
Pan 1997; Duanmu 2007a; Duanmu 2013; Huang and Duanmu 2013). For example,
Karlgren (1918/1923) observes that, although most Chinese words are monosyllabic,
many also have a corresponding long form, which he calls an ‘elucidative compound’.
Similarly, Chao (1948: 33) observes that, while Chinese morphemes are dominantly
monosyllabic, Chinese words are usually polysyllabic when they are used. Moreover, Pan
(1997: 140) suggests that almost all Chinese words have elastic length. Though the
phenomenon has been observed for a long time, many empirical facts and theoretical
implications are still not clear, such as how many words in Chinese are elastic, why
elastic words are created, what is the semantic and the morphological structure of elatic
words, and what are the factors that affect the structures of elastic words, etc.

There are different views on the nature of elastic words. I will introduce three
views. First, since the long and short forms mostly have the same meaning and
interchangeable, many linguists consider them to be variants of the same word and such
words are said to have ‘elastic length’ (Guo 1938; Pan 1997; Huang and Duanmu 2013).

Second, long forms in elastic words are considered compounds. As shown above,
length pairs differ in word forms where the long form looks like a compound and has
been so called in some studies (e.g. Karlgren 1923; Jespersen 1930; Mullie 1932; Chao
1948; Sproat and Shih 1996, He and Wang 2005). However, long forms in elastic words
differ from true compound. The extra morpheme in the long form does not contribute

much meaning. For example, the meaning & [ lao-hu ‘tiger’ is decided by J% ‘tiger’ not
Zold’. In iR ji-shu *skill-technique (skill)’, the meaning can be expressed by either
one of the morphemes since their meanings are repetitive. In contrast, both morphemes
contribute to the meaning of the entire word in true compounds. For example, the
meaning of 5l shu-bao ‘school-bag’ come from both 5 shu ‘school’ and £ bao ‘bag’.
Third, some length pairs differ in some aspects of meaning (Li 1990, Feng 2010)
and style (Liu 2007a, Liu 2007b, Feng 2010), where dissyllabic forms are more abstract,



noun-like and formal than monosyllabic forms. Let us look the semantic difference,

where an example is shown in (2).

(2) Semantic difference between short and long forms (Li 1990)

Length Basic meaning | Additional meaning
Short 4t si ‘die’ ‘die’ Concrete
Long #LT" si-wang ‘die-perish> | ‘die’ Abstract

Li (1990) observes that, when used as a verb, the short form ‘die’ has a concrete
meaning, whereas the long form ‘die-perish’ has an abstract meaning. Therefore, ‘die-
perish’ can be used for an abstract entity, such as ‘society’, but not for a concrete entity,
such as a person or an animal. In contrast, ‘die’ has a concrete meaning and can be used
for concrete entities, such as a person or an animal. However, examples like that in (2)
are sporadic, and quantitative data are lacking. In addition, it can be shown that most
elastic words do not have such meaning distinctions between the long and short forms.
Moreover, as is often observed before, and as we shall see in chapters 3 and chapter 4
with quantitatively evidence, elastic words occur extensively in Chinese. If we treat
elastic words as regular compounds, we will miss an important characteristic of Chinese.

The focus of the present study concerns two aspects of elastic words: how many
elastic words there are, and why elastic words are created. For the first aspect, scholars
gernerally agree that there are many elastic words in Modern Chinese (Lii 1963; Pan
1997; Duanmu 2013; Huang and Duanmu 2013). For Middle Chinese (about 600 AD),
some studies suggest that there are not many (Dobson 1959; Feng 1998b), while others
suggest that there are as many as that in Modern Chinese (Duanmu 2007a).

For the second aspect, various theories have been proposed in the literature to
account for the creation of elastic words, such as the homophone-avoidance theory
(Karlgren 1918/1923; Jespersen 1930; Guo 1938; Lii 1963; T’sou 1976; Li and
Thompson 1981; Ke 2006; Jin 2011), the prosody theory (Duanmu 1999; Duanmu 2000;
Lu and Duanmu 2002; Duanmu 2007a; Duanmu and Dong 2015), the change in prosody
theory (Feng 1998b), the increase in vocabulary theory (Cheng1992; Packard 2000), the
speech rate theory (Guo 1938), and the processing need thoery (Pan 1997). For example,

the homophone-avoidance theory, by far the most popular one, proposes that disyllabic



words are created to reduce homophony and avoid ambiguity after massive syllable loss
in Chinese. Since monosyllabic forms are still in use, Chinese ends up with many elastic
words (monosyllabic-disyllabic pairs). In contrast, the prosody theory proposes that
elastic words are created because disyllabic words are needed in some positions
(prosodically strong positions), due to the phonological requirement of Foot Binarity
while monosyllabic words are needed in other positions.

The importance of the first aspect (i.e. how many elastic words there are) is
exhibited when we are to answer the question, namely, how many words are there in

Chinese? For example, among the three forms, 7K shui ‘water’, % mei ‘coal’, and Jx

mei-tan ‘coal’, there could be three sepreate words where each form is a word, or there
could be two sepreate words where the latter two are the short form and the long form of
the same word ‘coal’. If elastic words were not annotated and accounted for
appropriately, it would be hard to estimate the size of the Chinese lexicon. In addition, we
will miss this unusual property of Chinese, which yields a ‘dual lexicon’ (Duanmu
2007a).

The importance of the second aspect (i.e. why elastic words are created) is clearly
illustrated in the use of elastic words, namely, the length preference in word combinations
(Lii 1963; Feng 1998a; Lu and Duanmu 2002; Duanmu 2007a; Duanmu 2012; Huang and
Duanmu 2013; Duanmu, Feng and Dong under revision). For example, in noun-noun
compound ‘coal-store’ where both words for ‘coal’ and ‘store’ are elastic, there are four
possible length patterns: 2+2, 2+1,1+2 and 1+1 (where 1 refers to a monosyllabic form
and 2 refers to a disyllabic form). The predictions of the goodness of these patterns differ,
depending on which theory is considered the correct one. For example, as I will show
later, the prosody theory predicts that 1+2 is bad while the other three are generally good.
The homophone-avoidance theory does not have explicit predictions, but it would
predicts that 242 is the best while 1+1 is the worst since monosyllabic words are
generally more ambiguous than disyllabic words.

As discussed above, first there are many estimates of the amount of elastic words.
While it is generally agreed that there are many in Modern Chinese, previous studies are
not based on complete annotations or statistics. In addition, there is no agreement on how

many words are elastic in Middle Chinese. Second, for the motivation of creating elastic



words, though various theories have been proposed, there is no consensus so far on the
correct explanation. Moreover, there is little proof for most theories. For those that do
have proof, the evidence is mostly from cross-linguitics comparison. It is also not clear
whether the result would differ with language-internal evidence.

This paper investigates these two aspects. First, I provide a full annotation of
elastic words in Standard Chinese as well as a sample in Middle Chinese. Annotations are
important since it is still not clear how many words are elastic in Chinese. Second, I offer
an analysis of why elastic words are created in Chinese. I examine various properties of
elastic words in order to evaluate these theories, with a focus on the homophone-
avoidance theory and the prosody theory. Specifically, the comparison focuses on four
pieces of evidence. I examine the effect of homophony and word category (content vs.
function) in Standard Chinese. In addition, I explore the historical development of elastic
words, focusing on Middle Chinese. Finally, I examine word length distribution among
Chinese dialects, focusing on Mandarin and Cantonese. I show that various evidence
consistently points to the conclusion that the prosody theory offers a better explanation of
why elastic words are created in Chinese, despite of the fact that homophone-avoidance
theory seems quite intuitive and natural. In other words, elastic words are created to
fulfill prosodic requirement rather than to compensate for syllable loss or an increase in
homophony.

The remainder of the dissertation is structured as follows: Chpater 2 assesses
pevious research on the estimates of elastic words in Chinese and introduces theories on
the motivation of creating elastic words. In Chapter 3, I introduce the method of
annotating elastic words. Chapters 4 through 7 discuss four properties of elastic words
and the predictions of the homophone-avoidance theory and the prosody theory are
examined. Finally, Chapter 8 contains a conclusion of this study, including ideas for

future research.



Chapter 2

Literature review

2.1 Introduction

This chapter provides an overview of previous research investigating the question
of how many words in Chinese are elasic. Studies on this area will be reviewed in section
2.2. In addition, previous theories on the motivation of creating elastic words will be
reviewed in section 2.3 in order to motivate the predictions and select proper evidence to
evaluate the theories. Based on the findings of previous research, the research questions

and predictions of the present study will be discussed in section 2.4.

2.2 Previous estimates on elastic words

In this section, I review previous work on annotation and introduce their estimates
of elastic words in Chinese, foucing on Modern Chinese. Previous estimates on Middle
Chinese will be introduced in section 6.2. In addition, previous research on the
distribution of part of speech (hereafter POS) is also introduced in order to compare it
with our results.

First, let us consider previous estimates on how many elastic words there are in
Modern Chinese. Scholars generally agree that there are many. However, most previous
estimates are based on disyllabic words, while until recently the estimates are made
directly on elastic words. Since disyllabic words include not only elastic words but also
true compounds and monomorphemic words, there should be fewer elastic words than the
estimate.

Lii (1963) proposes that in Modern Chinese there are much more disyllabic words

than monosyllabic words. The study examines the percentages of disyllabic words among



nouns, verbs and adjectives in ‘Three thousands commonly used words in Mandarin’
(ZWGW 1959). The result is shown in (2), where the polysyllabic words are mostly
disyllabic words.

3) Distribution of nouns, verbs and adjectives in (ZWGW 1959).

POS Total | Polysyllabic words | %

Noun | 1621 1379 85%
Verb 941 573 61%
Adj 451 311 69%
Total | 3013 | 2263 75%

Given there are totally 3264 words in ZWGW (1959), nouns, verbs and adjectives
accounts for about 90% of the lexicon. It is reasonable to estimate that disyllabic words in
nouns, verbs and adjectives approximate to that in the entire lexicon. Hence, about 69%
of the lexicon is composed of disyllabic words.

Some studies suggest that ‘nearly all” Chinese words have elastic length (Pan
1997: 140). However, quantitative data have not been offered until quite recently. Two

studies are summarized in (3), where MCD refers to Modern Chinese Dictionary (2005).

4) Quantitative studies on the percentage of elastic words in Chinese

Study Data size Elastic
Duanmu (2013) 60 characters; 84 words in Da (2004) | 79%
Huang and Duanmu (2013) 2,000 morphemes in MCD (2005) 61%

Duanmu (2013, written in 2011) provides a quantitative estimate of elastic words
in Chinese and shows that elastic words constitute 79% of the data. It samples 1/50 of
3,000 most commonly used Chinese characters (Da 2004), totally 60 characters and 84
words (some characters represent more than one word). For each character, all the words
that it represents are listed and the word elasticity is determined. Some examples are

provided in (4).



(%) Annotations of elastic words (Duanmu 2013)

Character | Gloss Short | Long POS
+ ability VA JiE, fE N
bl measure bl Ry N,V

The annotation is based on word entries. As shown above, the word /] is elastic
with two possible long forms. However, /J has four senses in MCD (excluding proper
names): ‘force’, ‘ability’, ‘physical strength’, and ‘to make an effort’, where the latter
three all have a corresponding long form ‘f€77°, “4&77°, /& J7°. Similarly, | has two
senses in MCD: ‘to measure’ and ‘to speculate’, both of which have a long form | &,
and ‘HEJ’. In addition, the sample size is small compared to MCD, which has 10,000
monosyllabic words and 20,000 word senses.

Huang and Duanmu (2013) examine elastic words with a larger data size from
sampling. They estimate that 61% of words in Chinese are elastic (after excluding
names), which is lower than the estimate in Duanmu (2013). They sample 10% of all
morphemic words in MCD (2005), totally 2,000 word senses. Items that have related
meanings but differ in part of speech are counted as different ones. For example, 5 xue
‘study’ can be a noun or a verb, and each is counted as a separate item.

Besides elastic words, there are quantitative studies on the annotation and
distribution of POS in Chinese, which will be compared with the results of the present
study. Yin (1986) examines 40,000 words in MCD. The study shows that nouns, verbs
and adjectives constitute most of the lexicon. In addition, there are more nouns than

verbs. The result is shown in Table 2.1 and Table 2.2.



POS Count POS %
Noun 23,267 56%
Verb 11,603 23%
Adj. 3,116 8%
Adverb 239 2.2%
Measure 202
Mood 32
Pron 83
Prep. 37
Inter;. 74
Conj. 86
Num. 64 2%
Set phrase 2380 6%

Table 2.1: POS counts, and POS percentages (POS %) in all words in MCD,
excluding phrases. (Yin 1986:429)

POS POS % POS%

words | morphemes
Noun 56% 41%
Verb 28% 38%
Adj. 8% 13%
Adverb 0.6% 1.7%
Measure |  0.5% 1.9%
Mood 0.1% 0.4%
Pron 0.2% 0.7%
Prep. 0.1% 0.3%
Inter;. 0.2% 0.7%
Conj. 0.2% 0.3%
Num. 0.2% 1%

Table 2.2: POS counts based on words (POS % words), and POS counts based on
morphemes (POS % morphemes) in MCD, excluding phrases and set
phrases. (Yin 1986:430)

In Table 2.1, the distribution of POS is based on words, including monosyllabic
and polysyllabic words. For words with more than one POS, the basic POS is adopted.
Hence the result is based in ‘basic’ entries in MCD, where the difference in senses of the

meanings is not distinguished. In Table 2.2, word based POS distribution is compared



with morpheme based POS distribution. The latter one is more comparable to our result

(to be introduced in Chapter 3.4 and Chapter 5), which is based on word senses.

23 Theories on why elastic words are created
Having confirmed the abundance of elastic words in Chinese, let us consider why
this is the case. Various theories have been proposed. Let us consider seven of them,

shown in (5).

(6) Theories on why elastic words are created

The homophone-avoidance theory
The prosody theory

The prosody-change theory

The increase-of-vocabulary theory
The speech rate theory

The processing need theory

The disyllabic origin theory

Mmoo o

I focus on the homophone-avoidance theory and the prosody theory, which I will

compare in the present study. The other five theories will be briefly introduced.

2.3.1 The homophone-avoidance theory

First, I begin with the homophone-avoidance theory. Karlgren (1918/1923)
observed the abundant use of disyllabic words in Chinese and proposed an explanation
for it. His view is echoed by many others (Jespersen 1930; Guo 1938; Lii 1963; T’sou
1976; Li and Thompson 1981; Nettle 1995; Wang 1998; Nettle 1999; Lin 2001; Shi 2002;
Ke 2006; Jin 2011) and referred to as ‘the homophone-avoidance theory’ in the present
study. This view is also called ‘the orthodox view’ in Kennedy (1955).

In the homophone-avoidance theory, the syllable inventory of Modern Chinese is
too small, especially for a language whose morphemes are mostly monosyllabic. In
particular, Middle Chinese (about AD 600) used to have over 3,000 distinct syllables
(including tonal contrasts), whereas modern Standard Chinese has just 1,300. In
comparison, English has many times more syllables (estimated to be 158,000 by

Jespersen 1930: 347). English has homophones (Higgins 1995), which has influence in
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speech (Mondon 2009). In comparision, Chinese has many homophones. To avoid

ambiguity in speech, ‘elucidative compounds’ are created, such as & W. kan-jian ‘look-
see’ for & kan ‘see’, Fi K ji-shu *skill-technique’ for 7 ji “skill’, and %% >] xue-xi ‘study-
practice’ for % xue ‘study’. A comparable example in English would be for those who

have the same pronunciation for pen and pin to use ink-pen for the former and thumb-pin
for the latter.

Some proponents of the homophone-avoidance theory (e.g. Karlgren 1923; Guo
1938; Lii 1963) offer little quantitative evidence; instead, they often rely on the reader’s
positive response to what seems to be a plausible idea. Other proponents have offered
quantitative evidence from cross-linguistic data. For example, Jespersen (1930) notes a
striking difference between the numbers of possible syllables English and that in Chinese
and concludes that Chinese must have a much higher degree of homophony than English.
Similarly, T’sou (1976) examines syllable inventories in Cantonese and Mandarin and the
amount of disyllabic words they use. He reports that (i) Cantonese has more syllables
than Mandarin and (ii) Cantonese speakers use fewer disyllabic words than Mandarin
speakers. He concludes that the result supports of the orthodox view. Moreover, Ke
(2006) examines 20 dialects of Chinese and reports a ‘correlation between the degree of
homophony and the degree of disyllabification’. Finally, Jin (2011) compares Mandarin,
Cantonese, English, and Japanese and argues that there is a constant relation between the
size of the syllable inventory and the percentage of monosyllabic words, regardless of the
language (i.e. S/M = C, where S is the number of distinct syllables of a language, M the
percentage of monosyllabic words in that language, and C a near constant). Studies also
show that homophone density is related to speech processing (Chen, Vaid and Wu 2009).

Central to the homophone-avoidance theory is the prediction that there is a
correlation between homophone density (or degree of homophony) and word length,
which I state in (6), where homophone density is measured in terms of how many

homophones a monosyllabic word or morpheme has.

11



(7) Prediction of the homophone-avoidance theory
There is a positive correlation between homophone density and the percentage of

disyllabic words.

There are several problems of the homophone-avoidance theory. First, it often
relies on cross-linguistic evidence while evidence from language-internal data is lacking.
If homophone avoidance is the motivation of creating elastic words, robust evidence
should also be found within a language. Second, if homophone-avoidance is the
motivation, we would expect to find more disyllables (i.e. words that have elastic length)
when the degree of homophone is high or vice versa. However, words with very few
homophones also have disyllabic length forms. For example, there are only two

homophones for hao2, £ ‘hail’ and i# ‘thin’. However, i bao has a disyllabic form /K
. bing-bao ‘hail’, which cannot be accounted by the homophone-avoidance theory. In

addition, it is not clear how ambiguity is measured (Kaplan 2010) and how many
homophones will cause ambiguity (Kaplan 2011). Third, proponents of the homophone-
avoidance theory assume that there are not many disyllabic words before Modern
Chinese (Ll 1963). However, many elastic words exist even in Old Chinese (before 300
AD), such as ‘Z3{7]” nai-he and ‘%3’ nai for ‘helpless’, ‘5[]’ yi-tong and ‘5% yi for
‘difference’. Fourth, many cross-linguistic comparisons are not based on parallel data,
such as Mandarin with a broad range of styles and content and Cantonese with one
textbook (Jin 2011). The conclusion will be more dependable if it results from a parallel
comparison.

There are three other problems of the homophone-avoidance theory. First, this
theory cannot predict cases where the monosyllabic form is derived from deleting a
morpheme from the disyllabic form, since losing a syllable will increase the degree of

homophony. For example, ¢ lun is derived from ¥/ lun-chuan ‘wheel-boat (powered

ship) through truncation. Secondly, ambiguity in context is almost nonexistent (Chao
1948: 34). The context facilitates the process of retrieving the correct word among the
homophones. For instance, son and sun are homophones, but there is no ambiguity in the
sentence ‘The sun was hidden by clouds’. Finally, the homophone-avoidance theory

cannot explain the length preference in word combination. According to the homophone-
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avoidance theory, the combination with few homophones is better. Hence, 2+1 is better
than 1+1 (where 1 refers a monosyllable and 2 refers to a disyllable) since there ar
generally fewer homophones in monosyllables than that in disyllables. However, in [VO]

phrases, 1+1 is better than 2+1. For example, #1854 zhong-zhi suan ‘plant garlic’ is bad,

but F57 zhong suan is good.

2.3.2 The prosody theory

The prosody theory proposes that elastic words are created to fulfill phonological
requirements concerning stress and foot Binarity (Prince 1980).

Let us first consider stress assignment, including word stress, compound stress
and phrasal stress. I begin with word stress. Many studies have been done on English
stress patterns (Chomsky and Halle 1968, Hayes 1982, Halle and Jean-Roger. 1987, Halle
1995, Zubizarreta 1998, Truckenbrodt 2005, Zubizarreta and Jean-Roger 2006). In
Chinese, a monosyllable can be stressed or unstressed. Examples are shown in (7), where

‘m’ refers to a mora.

() Stressed Unstressed
Heavy Light
mm m
[dii2] [do]
‘indeed’ ‘of’

The words are written in the same character. The vowel difference is due to the
reduction in the unstressed word.

Next, let us consider word stress in disyllabic words. According to Duanmu
(2007a), disyllabic words in Chinese have either initial stress or final stress. The claim is

stated in (8). Examples are illustrated in (9).
) Word stress in disyllables

A disyllabic word either has initial stress (SS) or final stress S (SQ), where S is a
syllable and @ is an empty beat.
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(10) Examples of word stress in disyllables

X X X stress

S S (S S) S (S D) syllabic foot
(mm).m (mm).(mm) (mm).(mm). O moraic foot
[maa.ma] [mig. tYan]  [t"au.jan]

‘mom’ ‘tomorrow’  ‘to hate’

Following Duanmu (2007a: 139), I assume that both moraic foot and syllabic foot
exist in Chinese and the stress is on the left side of the foot, which is also called ‘the dual
trochee’. In ‘mom’ and ‘tomorrow’, the stress is on the initial syllable, giving (SS). In
contrast, in ‘to hate’, the stress is on the final syllable, giving S (SOQ).

Now, let us consider compound stress and phrasal stress. Duanmu (1990, 2000)
proposed a general rule for compound stress and phrasal stress assignment, called

‘nonhead stress’, stated in (10).

(11)  Nonhead stress

In the syntactic structure [X XP] (or [XP X]), where X is the syntactic head and
XP the syntactic nonhead, XP should be stressed.

According to nonhead stress rule, the syntactic nonhead gets stress in phrases. For
example, in [VO] phrase shown in (11), the verb is the syntactic head and therefore it is

unstressed. In contrast, the object occupies the nonhead position and thus gets the stress.

(12)  Examples of phrasal stress assignment

[V O]

X XP

head non-head
unstressed stressed
zhong-zhi shi-mu
‘plant trees’

The analysis for compounds is similar. As illustrated in (12), the first noun takes
the nonhead position and gets stressed, while the second noun is the head and does not

receive stress.
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(13) Examples of compound stress assignment

[N N]

XP X
nonhead head
stressed unstressed
ji-shu gong-ren

‘technique =~ worker’

Besides the stress requirements, there are also restrictions on foot: Foot Binarity

(Prince 1980), Stress length and Anti-Allomorphy (Duanmu 2007a).

(14)  Foot Binarity (Prince 1980)

Feet must be binary on moras or syllables.

(15) Stress length (Duanmu 2007a)

Phrasal stress should be carried by a syllabic foot.

(16)  Anti-Allomorphy (Duanmu 2007a)

A stressed word should keep the same phonological shape. (If a word has a

disyllabic shape, it should be used when the word has phrasal stress.)

Given the requirement of Foot Binarity, stress length can be satisfied by SS or S
(SQ), where S is a syllable and @ is an empty beat. The two structures can be met by a
disyllablic word since it could be SS in non-final positions or S (SQ) in final positions. In
other words, the stressed (by compound stress or phrasal stress) positions need a
disyllabic word. Anti-Allomorphy requires a disyllabic form to be used if there is one
available, when the word is in a stressed position.

Let us consider how these requirements apply to [NN] compounds and [VO]
phrases, in two cases: both words are elastic and at least one of them is non-elastic. First,
let us consider the case where both words are elastic. I begin with [N N] compounds,

where 1+2 is generally bad (Ll 1963; Feng 1998a; Lu and Duanmu 2002; Duanmu
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2007a; Duanmu 2012; Huang and Duanmu 2013). The reason is not due to syntax, but is
a case where prosody outranks syntax (Golston 1995). An example is shown in (16),

where 1 is a monosyllabic form, 2 a disyllabic form, and ‘*’ indicates an illegal form.

(17)  Length patterns in [N N] compounds

242 JHIR mei-tan P )5 shang-dian
2+1 IR mei-tan )5 dian
142 M mei P )5 shang-dian
1 B mei JE  dian

‘coal store’

a o o

I assume that the nonfinal disyllabic words are always (SS), and the final
disyllabic words can be (SS) or S (SQ). The anaylsis is shown in (17) and (18), where X
refers to the stress, S indicates a syllable and @ indicates an empty beat.

(18)  The second nouns is (SS) or (SQ)

a. 2+2 mei-tan shang-dian

X X
(SS) (SS)
b. 2+1 mei-tan dian
X X
(SS) (S9)
c. *1+2 mei shang-dian
X X
(S) (SS)
d. 1+1 mei dian
X
(S S)
‘coal store’
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(19)  The second nouns is S (SQ)

a. 2+2 mei-tan shang-dian

X X
(SS) S (SQ)
b. 2+1 mei-tan dian
X X
(SS) (S9)
c. *1+2 mei shang-dian
X X
(S) S (S9)
d 1+1 mei dian
X
(S S)
‘coal store’

According to Nonhead stress, the compound stress is on the first noun. The stress
assignment requires the first noun to be a foot, which is true in (17a) and (17b). In (17d),
the first noun can also form a foot by combining with the second noun, under the term of
Foot Shelter (Duanmu 2007a). The idea is that a foot or a potential foot can be treated as
a word, where the internal morphosyntactic structure can be ignored. Lastly, (17¢) is bad
because the first noun only has one syllable, which cannot form a binary foot.

The analysis for (18) is similar, except for (18c). It seems that (18c) can also use
the term of Foot Shelter to form two binary feet (SS) (S@). However, the reconstruction
is not allowed. The reason probablily is on the perception: since after Foot Shelter, the
structure is likely to be confused with 2+1 as in (18b).

Next, let us consider [VO] phrases, where 2+2 and 142 are generally good, 1+1 is
marginal and 2+1 is generally bad (Duanmu 2007a). Some examples are shown in (18),

where ‘*’ indicates an illegal form and ‘?” indicates that the form is questionable.

(20)  Length patterns in [VO] phrases

a. 212 FjfH zhong-zhi Kji da-suan

b. *2+1 Fiff zhong-zhi 7: suan

c. 142 Ff  zhong K## da-suan

d. ?1+1 F# zhong F&  suan
‘plant garlic’
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According to Nonhead stress, the object carries the stress. The verb does not have
phrasal stress, but could have word stress if it is disyllabic. The analysis is provided in

(20) and (21).

(21)  The object is (SS) or (SO)

a. 2+2  zhong-zhi da-suan

X X
(SS) (SS)
b. *2+1 zhong-zhi suan
X X
(SS) (59)
c. 1+2  zhong da-suan
X
S (SS)
d. ?1+1 zhong suan
X
S (S9)
‘plant garlic’

(22)  The object is S (SQ)

a. 2+2  zhong-zhi da-suan

X X
(SS) S (S9)
b. *2+1 zhong-zhi suan
X X
(SS) (59)
c. 1+2  zhong da-suan
X
S S (S9)
d. ?1+1 zhong suan
X
S (S9)
‘plant garlic’

All the forms in the object position form a foot, which satisfies Stress lengh. 2+1
and 1+1 are bad because they violate Anti-Allomorphy. The object gets the stress and
there is a disyllabic form for the object. Hence, the disyllabic form should be used. As

shown above, 1+1 is not as bad as 2+1. This is probably due to Foot Shelter, where the
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internal synatactic structure is ignored. Therefore, 1+1 is considered a [VO] compound,
where two syllables form a binary foot with stress reassigned on the left.
The above analysis are made given both words are elastic. Now let us consider

the case when one or both words are non-elastic. Consider examples in [VO] phrase,

shown in (22) and (23).

(23)  Length patterns in [VO] phrases where object is non-elastic
a. 2+1 AH{5 xiang-xin % gui
b. 1+1 1 xin B, gui
‘believe ghost’

(24)  Length patterns in [VO] phrases where both verb and object are non-elastic

a. 2+1 W5 yan-jiu 7K shui
‘study water’

When the object has elastic length, 2+1 is not allowed. However, since both
‘ghost’ and ‘water’ have only a monosyllabic form, there is no choice and 2+1 must be
allowed. Though 2+1 is allowed, it is not precisely clear if they are as good as 2+2, 1+2
or 1+1, which require a separate future study.

In sum, the prosody theory proposes that both monosyllabic words and disyllabic
words are required but in different prosodic positions. Disyllabic words are found in
stress positions where disyllabic foot is required. Monosyllabic words cannot occur in
such positions unless two monosyllables form a binary foot under Foot Shelter (Duanmu
2007a).

There are more theories on why elastic words are created in Chinese. However,
most of them are not substantiated and less commom. We could examine them with
quantitative evidence. But due to the time limit, they are briefly introduced in the

following section.

2.3.3 The prosody-change theory
The prosody-change theory is proposed by Feng (1998b, 2000) and echoed by
others (Arcodia 2007). The idea is that the prosodic requirement of Chinese has changed
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from bimoraic foot to disyllabic foot (Feng1998b), due to the simplification of syllable
structure.

Before the Han Dynasty, the prosodic requirement in Old Chinese is a bimoraic
foot. In other words, a syllable with two moras can forms a foot. However, since the Han
Dynasty, the syllable structure of Chinese experiences massive simplification, where
there is a loss of consonant clusters and final consonants. Hence the weight of one mora
is weakened, and two syllables are required to form a foot. To satisfy a binary syllabic

foot, disyllabic forms are needed.

2.3.4 The increase-of-vocabulary theory

Cheng (1992: 44) and Packard (2000) propose the increase-of-vocabulary theory.
The idea is that as more words are added in the lexicon, monosyllables are insufficient for
new referents. In other words, disyllabic words are created in order to convey new

meanings. One typical statement of this view is stated in (24).

(25) Packard (2000:365): ‘the shift towards the use of disyllabic words occurred when
free monosyllabic words combined into new disyllabic words both through
compounding (...) and through abbreviation of longer phrases. The newly
juxtaposed morphemes subsequently often lost their status as free words,

undergoing semantic shift or reduction due to the general effects of lexicalization

(...

Shi (2002) also suggests a combination of the homophone-avoidance theory and
the increase-of-vocabulary theory. He proposes that ‘the increasing complexity of the
lexicon, together with the simplification of the phonological system (homophones)’

provided sources for disyllabification.

2.3.5 The processing need theory
The ‘processing need’ theory is proposed by Pan (1997: 177). The idea is that the

information conveyed by monosyllabic words is too dense for the listener, who cannot
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process what is hears fast enough. To help the listener, the speaker slows down by using

repetitive words.

2.3.6 The speech rate theory

The ‘speech rate’ theory is proposed by Guo (1938). The idea is that in some
positions we need to speak faster and in some positions we need to speak slower. When
speaking faster, monosyllabic forms are good; while when speaking slower, disyllabic
forms are ideal. Guo (1938) also cites other researchers who hold similar opinions. For
example, Gu Yanwu (1613-1682) claims in Ri Zhi Lu that additional character is added
when speaking slowly, such as FiJ £} a-mu ‘prefix-mom (mom)’.

The main problem of Guo’s proposal is that it does not specify the circumstance
when we should speak fast and when we should speak slowly. Therefore, it cannot
explain the restrictions on word combination. For example, in [VO] phrases, why the
verb cannot be spoken slowly when the object is spoken fast, giving the illegal [2+1], or
why the object can be spoken slowly when the verb is spoken fast, giving [1+2].
Furthermore, there is no explanation why the patterns are different between [NN]

compounds and [VO] phrases.

2.3.7 The disyllabic origin theory

The “disyllabic origin’ theory is proposed by Kennedy (1951; 1955). The idea is
that most Chinese words were originally disyllabic in the first place, as some still are,
such as 45 hu-die ‘butterfly’. However, because Chinese dictionaries use character
entries, instead of using word entries, each disyllabic word is split into two entries. For
example, I hu-die ‘butterfly’ would have an entry under # 4u, where the annotation
would be ‘butterfly’, and another entry under # die, where the annotation would again

be ‘butterfly’. As a result, users of such dictionaries get the misimpression that each entry
is a word and start using them as such, mistakenly. Gradually, most Chinese words have

become monosyllabic.
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Little evidence has been shown for the five theories introduced above. We shall,
therefore, not discuss them any further. Instead, we shall focus on the homophone-
avoidance theory and the prosodic theory. In the present study, I evaluate them with four

pieces of evidence from properties of elastic words.

24 The present study

2.4.1 Research questions

This study investigates the quantity of elastic words in Chinese and evaluates
theories on the motivation of creating elastic words. In particular, the following questions
are asked:

(1) How many words in Chinese are elastic? To answer this question, I provide a
full annotation of elastic words in MCD (2005). The complete annotation enables us to
examine the word length types in Chinese, including mono-only, poly-only and elastic.

(2) Which theory can better explain why elastic words are created, the
homophone-avoidance theory or the prosody theory? To evaluate the theories, I examine
four properties of elastic words. First, I examine the effect of homophony and word
category (content vs. function) in Standard Chinese since homophony is crucial to the
homophone-avoidance theory. In addition, since the homophone-avoidance theory
assumes that there are not many elastic words before Modern Chinese, I explore the
historical development of elastic words, focusing on Middle Chinese. Finally, most
proponents of the homophone-avoidance theory use evidence from cross-linguistics data,
especially the comparison between Mandanrin and Cantonese. To justify previous results,
I also examine word length distribution in Mandarin and Cantonese. The details of the
four aspects are shown in (3) to (6).

(3) Are elastic words related to the degree of homophony? To answer this
question, I group morphemes by their degree of homophony. Their elasticity is
determined. Then the correlation between levels of homophony and the average

percentage of elastic words in each level of homophony is examined.
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(4) Are elastic words related to word categories? Elastic words are examined for
all word categories, with the degree of homophony counted both within a word category
and across word categories.

(5) How many elastic words are there in Middle Chinese? Are they as many as
Modern Chinese? To answer the question, I randomly sampled peom in Tang poetry, a
representatives of Middle Chinese. Word length types including elastic words are
examined.

(6) Are disyllabic words related to syllable inventory size? Disyllabic words are
examined in Mandarin and Cantonese, of which the number of distinct syllable differs

greatly.

2.4.2 Predictions

For the question how many elastic words there are in Chinese, no full annotation
has been provided. However, based on previous results from sampling (Duanmu 2013;
Huang and Duanmu 2013), it is predicted that the percentage of elastic words in Chinese
is high.

For theories on why elastic words are created, I focus on two of them: the
homophone-avoidance theory and the prosody theory. Little proof has been given so far
for the homophone-avoidance theory. However, based on the facts that there are elastic
words even when the ambiguity is low, it is predicted that the homophone-avoidance
theory cannot account for the creation of elastic words. In other words, the results of the
four examinations should not support the homophone-avoidance theory. In contrast,
previous studies show that the prosody theory can explain when elastic words are needed.
Therefore, we need the prosody theory. In addition, I predict that the predictions of the
prosody theory will not be inconsistent with the results of the four examinations.

The predictions of the homophone-avoidance theory and the prosody theory
regarding the four examinations are shown below.

First, for the degree of homophony, the homophone-avoidance theory predicts
that there is a positive correlation between homophony and elastic words. The prosody

theory does not have explicit predictions since degree of homophony is irrelevant.
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Second, for the effect of word category, the homophone-avoidance theory does
not have explicit predictions. The prosody theory predicts that content words have higher
percentage of elastic words than function words, since content words are more likely to
be stressed than function words.

Third, for Middle Chinese, the homophone-avoidance theory predicts that Middle
Chinese has fewer elastic words than Modern Chinese since the degree of homophony is
higher in Modern Chinese, giving a smaller syllable invertory. The prosody theory does
not have explicit predictions.

Fourth, for the comparison between Cantonese and Mandarin, the homophone-
avoidance theory predicts that Cantonese has fewer disyllabic words than Mandarin. The
reason is that Cantonese has more distinct syllables than Mandarin. Therefore, there are
fewer homophones and thus less strong need for disyllabic words. Again, the prosody
theory does not have explicit predictions since homophony and the size of syllable

inventory are not relevant.
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Chapter 3

Annotations

3.1 Introduction

This chapter introduces the method of annotating elastic words in Chinese. The
goal is to provide a clear definition of elastic words, and introduce an explicit procedure
to obtain word length elasticity information. The definition of elastic words is provided in
section 3.2. In section 3.3, I discuss the lexical data where I will be gathering information
on word length elasticity, focusing on Modern Standard Chinese. In section 3.4, I discuss
two types of anonation: the annotation based on entry and the annotation based on senses.
I argue that the latter one is appropriate for annotating word length elasticity. The
procedure of annotating elastic words is introduced in section 3.5. A brief summary of the

annotation of the Modern Standard Chinese data is provided in section 3.6.

3.2 Criteria for Elastic words

First, let us consider the definition for elastic words. Elastic word pairs, such as
M mei and MR mei-tan for ‘coal’, have often been cited in the literature, and some
linguists believe that most Chinese words have the property (e.g. Pan 1997). However,
there is no dictionary that lists such pairs. In my annotation, I follow an explicit definition

of elastic words proposed by Huang and Duanmu (2013). The criteria are stated (1).
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(1) Defining elastic words in Chinese:

An elastic word has two length forms A and B where
a. A is monosyllabic and B disyllabic

b. A and B share the same base (morpheme)

c. A and B have the same meaning

d. A and B are interchangeable in some contexts

Strictly speaking, (1a) is not necessary, but it represents a property of the majority
of elastic words in Chinese. There are also elastic words where one is monosyllabic and
the other is trisyllabic or more, but that is rather rare, such as fill jia and JZE K jia-na-da
‘Canada’. Given (1a), (1b) means that B contains A, such as %4 /& mei-tan and }i mei.
(1c) means that the extra part of B adds no new meaning to A and is therefore
semantically redundant. (1d) is expected if (1c) is the case.

Of the four conditions in the definition, (1a) and (1b) are easy to verify, so is (1d).

Some examples are shown in (2).

(2) Interchangability of elastic words in ‘coal store’

Character | Word Literal
a. | ¥R F)E | mei-tan shang-dian coal-charcoal business-store
b. | B 5 mei-tan dian coal-charcoal store
c. |HE JE mei  dian coal business-store

As shown above, both (2a) and (2b) are allowed, which shows that )l shang-
dian and )5 dian are interchangeable for the meaning ‘store’. Similarly, (2b) and (2c) are
synonymous, which again indicates that % /& mei-tan and i mei are interchangeable.

Let us now consider the criterion in (1c). It can often be a subtle judgment
whether two forms have exactly the same meaning. However, we can rely on an objective
criterion, which are mutual annotations in dictionary entries. For example, if A is defined
as B in a dictionary and B defined as A, then I consider A and B to have the same
meaning. An example is shown in (3). The definitions are found in Modern Chinese
Dictionary (Xiandai Hanyu Cidian 2005, hereafter MCD), where ... is a description of

‘coal’ which we omit.
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(3)  Mutual dictionary annotations of % ‘coal’ and % /& ‘coal-charcoal’
Entry | Pinyin Definition (MCD)
I mei noun,...also called % mei-tan ‘coal-charcoal’
SRR mei-tan | noun, ¥ mei ‘coal’

Our definition of elastic words is both explicit and implementable. Its application

is illustrated in (4). For ease of reading, Pinyin transcriptions are omitted.

(4) Word pairs that do or do not form elastic words
Short Long Length Same | Same Elastic
alternation | base | meaning

I ‘good’ It ‘good’ No No | Yes No
'k ‘glad’ 2% ‘high-mood (glad)’ | Yes No | Yes No
£ ‘bag’ P ‘book-bag’ Yes Yes | No No
P “book’ P ‘book-bag’ Yes Yes | No No
IR ‘charcoal’ 8% ‘coal-charcoal (coal)’ | Yes Yes | No No
% ‘old’ Z % ‘old-tiger (tiger)’ Yes Yes | No No
K ‘big’ K7 ‘green onion’ Yes Yes | No No
¥ ‘empty’ K7 ‘sky-empty (sky)’ Yes Yes | No No
4 ‘coal’ IR “coal-charcoal (coal)’ | Yes Yes | Yes Yes
IR ‘tiger’ Z % ‘old-tiger (tiger)’ Yes Yes | Yes Yes
% ‘green onion’ | K2 ‘green onion’ Yes Yes | Yes Yes
K ‘sky’ K7 ‘sky-empty (sky)’ Yes Yes | Yes Yes

According to our definition, 4§ and fIi are not elastic pairs because they are both
short and do not satisfy the requirement of length alternations. ‘& and /5% are

synonymous and one is short and the other is long. However, they do not share the same

morpheme. Thus they are not elastic word pairs, either. fJ ‘bag’ and 15 ‘book-bag’ are
not elastic words since they have different meanings, neither are 15 ‘book’ and 3£
‘book-bag’. ¥& and J¥ % are variants of the elastic word ‘coal’ since they fulfill all the
requirements above. But /& and %% are not since they differ in meaning, where &
‘charcoal’ means not ‘coal’. Similarly, % and Z /% are variants of the word ‘tiger’ while
Z and K& are elastic words for

% and & [ are not since % means ‘old’ not ‘tiger’.

‘green onion’ while K and K& are not since K2 ‘green onion’ is not K ‘big’. K and
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K7 are elastic words for ‘sky’, but not %% and K% since ¥ means ‘empty’ not ‘sky’.
As illustrated above, words like 4 and 47k are elastic words, but many are not since all
the requirements need to be satisfied in order to be called ‘elastic words’.

As pointed by Bill Baxter, there are two kinds of elastic words. One type are
length pairs which share a morpheme, such as #i: mei and $£3% mei-tan, %) wu and ¥k
wu-ti, which I call ‘the related type’. The other type are length pairs which do not share a
morpheme, but satisfy other requirements, such as %) wu and 7R 7§ dong-xi , which I refer
as ‘the unrelated type’. In the present study, I focus on the related type. They are more
common that the unrelated type since they are so easy to make. For example, in # song

‘pine’, a disyllabic length form can be made by adding a morpheme for the object type H}

\

shu ‘tree’, which gives fAR} song-shu ‘pine tree (pine)’.

3.3  Data of interest

To examine elastic words, I shall focus on lexical data, which contain information
on Pinyin transcription, word category, and word length elasticity. In addition, I focus on
Standard Chinese, for which there is a large amount of high-quality data. For example,
Modern Chinese Dictionary (2005) has over 65,000 entries. In contrast, a typical dialectal
dictionary normally has only 8,000 entries (Li 2002). In this study, I conduct a complete
examination of all monomorphemic units in MCD. The information of interest is shown

in (5).

®)) Information of interest for elasticity

a. The word length type
i. A monosyllabic morpheme only has a monosyllabic form (i.e. 1-only)
ii. A monosyllabic morpheme only has a polysyllabic form (i.e. poly-only)
iii. A monosyllabic morpheme is elastic and has a disyllabic form.
b. Source of word length property
i.  Word length information is from the definition in MCD
ii.  Word length information is added by three annotators.

Such information is not always readily available in MCD and requires much

manual annotation. Let us consider some details.
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First, let us begin with the data, from which these information will be gathered.
MCD contains a total of 65,381 entries. Their basic information is summarized in Table

3.1 and Table 3.2.

Regular 64,687
Rare graph 626
“Archaic” 68
Total 65,381

Table 3.1: Entry types and counts in MCD

Length | Count % Senses

1 10,244 16% 2.1
2 42,163 65% 1.2
3 5,977 9% 1.1
4 5,761 9% 1
5+ 542 1% 1
All 64,687 | 100% 1.3

Table 3.2: Distribution of regular entries by length (in syllables), along with the
average number of senses for each length.

The type “rare graph” refers to those not available in my word processor; most of
them are found in written or dialectal vocabulary. The type “archaic” refers to historical
forms that have been replaced by modern ones. These two types do not include many
members and are excluded in the discussion below. Regular entries can be divided into
several cases, depending on their length and content. This is shown in Table 3.3, where I

use “simple word” to refer to a monomorphemic unit.

29



Length | Content Example (tones omitted)

1 Simple word 4 mei ‘coal’

1 Pointer Il ka see MM kafei ‘coffee’

1 Pointer H fei see MM kafei ‘coffee’

2+ Compound T cao-mao ‘straw-hat’

2+ Pseudo-comp. {5 % mei-tan ‘coal- charcoal’

2+ Idiom; set phrase | Z}>=k &[] niu-tou ma-mian ‘cattle-
head horse-face (ugly looking thugs)’

2+ Simple word e ka-fei ‘coffee’

2+ Simple word f# B ru-gen ‘dugong’

Table 3.3: Types of regular entries according to length and content, where a
“simple word” is a monomorphemic word.

Most monosyllabic entries are simple words. A monosyllabic entry can also be a
pointer, which is not a word by itself but points to a polysyllabic simple word, of which
the pointer is a part. For example, both parts of I ka-fei ‘coffee’ point to the disyllabic
entry, because neither part is a word by itself. Most polysyllabic entries are compounds,
such as M cao-mao ‘straw-hat’ or 544 you-ming ‘have-name (famous)’. Some
polysyllabic entries look like compounds but are in fact long forms of monosyllabic
words, which I can call pseudo-compounds. For example, /% mei-tan ‘coal-charcoal’ is
the long form of 4§ mei ‘coal’ and %% >] xue-xi ‘study-practice’ is the long form of ¥ xue
‘study’. Such long forms are already covered when I annotate the length of the short
forms. Some polysyllabic entries are idioms or set phrases. A polysyllabic entry can also
be a simple word, pointed to by a monosyllabic entry, such as ‘coffee’. Finally, some
polysyllabic entries are simple words and not pointed to by a monosyllabic one, because
all of its parts are independent words. For example, the first part of ‘dugong’ {7 ru is the
word for ‘Confucianism’ and the second part B gen is a surname, and neither part points
to ‘dugong’.

I shall focus on simple words, because compounds, pseudo-compounds, and
idioms are made of simple words. Once I know the length properties of simple words, I
can understand those of compounds. As seen above, simple words occur in three places:

(a) monosyllabic entries, (b) polysyllabic entries pointed to by a monosyllabic entry, and
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(c) polysyllabic entries not pointed to by a monosyllabic entry. Therefore, I adopt the

procedure of annotation in (6).

(6) Procedure of annotation

a. Annotate all monosyllabic entries.
b. Annotate all polysyllabic entries pointed to by a monosyllabic entry.
c. Examine polysyllabic entries for other simple words not yet covered.

For step (6¢), I sample 1,000 randomly selected polysyllabic entries and obtain
the result in Table 3.4.

Type Count
Same as 9
Complex 870
Repeat 113
Simple word 8
All 1,000

Table 3.4: Types of polysyllabic entries in 1,000 randomly selected samples. See
text for explanations of the types.

The type “same as” refers to an orthographic alternative to a recommended
standard. The type “complex” refers to a compound, a set phrase, or an idiom. The type
“repeat” refers to a simple word already covered, i.e. it is either pointed to by a
monosyllabic entry or it is the long form of a monosyllabic word. Finally, out of the
1,000 samples, there are eight simple words not yet covered. The eight simple words are
shown in Table 3.5, none of which belongs to a set that has many members. For example,
while MCD includes about 2,000 surnames, most of them are monosyllabic and less than

10% are disyllabic.
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In sample | Inall | Example (tones omitted)

163 | HtHt honghong (sound of flame)
109 | ##i% Helian (surname)

163 | f# R rugen ‘dugong’

435

Onomatopoeia

Name (noun)

Loan (noun)
All

SO [W (o |W

Table 3.5: Polysyllabic simple words not covered or pointed to by a monosyllabic
entry. Their numbers in all polysyllabic entries are estimated from
1,000 samples.

The estimated entries in Table 3.5, together with entries indicated in (2a) and (2b)
are the source of data that I will examine in detail. However, these data are based on
entries. To get the information on elasticity, we need sense-based annotation, which I

discuss in section 3.4.

3.4  Entries and senses

To obtain elasticity, I need to distinguish three kinds of items: orthographic
shapes (graphs), entries, and senses. A graph can have one or more entries depending on
meaning or pronunciation. Entries differ from each other in meaning (such as financial
bank vs. river bank in English) or in etymological origin (such as petrol vs. gas). Each
entry in turn is divided into senses, which differ in shades of meaning or in POS
categories. A graph from MCD is shown in (7), where the digit after the spelling of an
entry indicates tone, angle brackets indicate POS, and [...] indicates sample usage, which
I omit. I also ignore the literal translation of the extra syllable of the long form, since the

meaning is irrelevant.

(7) Entries and senses for the graph fft in MCD

Entry 1: fit gongl (basic meaning: ‘supply’)

a. <verb> f{t4; gong-ji; f{t¥; gong-ying ‘supply’: [...]

b. <verb> #{it ti-gong ‘provide (conditions for use)’: [...]
C. <noun> surname
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Entry 2: fik gong4 (basic meaning: ‘offer’)
a. <verb> fitZg gong-feng ‘offer (to the sacred or deceased)’: [...]
b. <noun> fitfh gong-pin ‘offering on display (to the sacred or deceased)’: [...]

Entry 3: fit gong4 (basic meaning: ‘confess’)
a. <verb> ‘confess (by the accused)’: [...]
b. <noun> 1}t kou-gong; fiti7] gong-ci ‘confession’: [...]

The graph has three entries and two pronunciations, indicated by Pinyin spelling
and tone. The pronunciation of the first entry is gong/, which has tone 1 and three senses.
The first sense has two disyllabic forms, both of which satisfy the criteria for elastic
length. The second sense has one disyllabic form. The third sense is a surname and has no
disyllabic form. The pronunciation of the second entry is gong4, which has tone 4 and
two senses, each having a disyllabic form. The pronunciation of the third entry is also
gong4, which has two senses. The first sense is not listed with a disyllabic form, while
the second sense is listed with two disyllabic forms.

If we annotate elasticity based on entries, it will be hard to determine if the third
entry of gong4 is elastic or not since one of its senses is elastic but the other is not. The
uncertainty of the annotation also exists when senses of an entry differ in POS.

Let us consider another graph %%, which has one entry xue2 (with tone 2) and six

senses, shown in (8).

(8)  Senses of the entry % xue2

a. <verb> 2% ] xuexi ‘study’:[...]
b. <verb> ‘imitate’: [...]

c. 0] xuewen ‘knowledge’: [...]
d. 228} xueke ‘discipline’: [...]

e. 228 xuexiao ‘school’: [...]

f. <noun> surname

Four of the senses have a disyllabic form and two do not. In addition, three of the
senses have POS annotation and three do not. Based on their meanings and the examples,
it is easy to see that the three senses without POS annotations are all nouns. Senses can

differ in POS and in elasticity. Therefore, to obtain elasticity information, we need to
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annotate senses instead of entries.

Senses are the source of data that I will examine in the present study. The total
number of monomorphemic entries and their senses are counted. This is shown in Table
3.6, where ‘pointed’ refers to polysyllabic simple words pointed to by a monosyllabic

entry.

Entries | Senses
Monosyllabic | 10,244 | 20,533

Pointed 255 323
Polysyllabic 435 435
All 10,934 | 21,291

Table 3.6: Entries and senses of simple words in MCD. ‘Monosyllabic’ and
‘pointed’ entries and senses are all individually annotated.
‘Polysyllabic’ entries and senses are based on sampling.

In addition, as shown above POS information is also useful in distinguishing
senses and might provide extra information on the relation between word category and

elasticity. Hence, POS also need to be annotated.

3.5  Annotations
Let us now consider annotation. Because elasticity and POS are annotated based

on senses, I must annotate senses, not entries. The contents of annotation are shown in

(9).

9) Contents of annotation for each sense

Word length property

Source of word length property (original in MCD or added)
POS (part-of-speech)

Source of POS (original in MCD or added)

Style

o0 o

Senses can be divided in to the following cases, depending on its length and

source of length. Examples are shown in (10) and the annotations are provided in (11).
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(10)  Sample dictionary definitions

Entry: #2 songl (basic meaning: ‘pine’)
a. <noun> A song-shu ‘pine tree’: [...]
Entry: ## 1i3 (basic meaning: ‘carp’)

a. <noun> fif ff1 li-yu ‘carp’: [...]

Entry: fit gong4 (basic meaning: ‘confess’)
a. <verb> ‘confess (by the accused)’: [...]
b. <noun> 1}t kou-gong; fiti7] gong-ci ‘confession’: [...]

Entry: %2 duan3 (basic meaning: ‘short’)
a. <noun> ‘disadvantage’: [...]

Entry: & zhang3 (basic meaning: ‘increase’)
a. <verb> ‘increase’: [...]

Entry: ¥ hai3 (basic meaning: ‘carp’)
a. <noun> ‘a part of ocean that is near the land’: [...]

Entry: 7 xul (basic meaning: ‘confess’)
a. <verb>7; % xu-yao ‘need’: [...]

b. <noun> ‘needs’: [...]

Entry: 7K shui3 (basic meaning: ‘water”)
a. <noun> ‘water’: [...]

Entry: %€ xiao4 (basic meaning: ‘smile’)
a. <noun> ‘express happy facial expressions and make joyful sound’: [...]

Entry: #A songl (basic meaning: ‘loose’)
a. <adj> ‘not firm’: [...]

35



(11)  Annotations of word length and the length source for (10)

Entry Sense | Length L-S POS | Meaning
A song 1 FABY song-shu MCD | N | ‘pine tree’
i 1i 1 fig A li-yu MCD |N ‘carp’

it gong 1 £\ gong-ren Added | V ‘confess’

2 [t kou-gong MCD |N ‘confession’
¥ duan 1 ¥4t duan-chu Added | N ‘disadvantage’
K zhang 1 H4K: zeng-zhang Added | V ‘increase’
¥ hai 1 K da-hai Added | N ‘sea’

7 xu 1 7 2 xu-yao MCD |V ‘to need’

2 1 MCD | N ‘needs’
7K shui 1 1 MCD | N ‘water’
& xiao 1 1 MCD |V ‘smile’
¥A song 1 1 MCD | Adj | ‘loose’
i ka 1 see MNME ka-fei MCD | N ‘coffee’
F¥ ning 1 see F7#% ning-meng | MCD | N ‘lemon’
f R ru-gen | 1 f# R ru-gen MCD [N | ‘dugong’

The annotation of word length relies on two sources. First, if a monosyllabic
morpheme in MCD is defined by a disyllabic one (or vice versa) in the dictionary, I
consider them to be a length pair. For example, #2 is defined by #A#. Thus they form a
elastic pair. When a sense has two (or more) disyllabic forms, I normally choose the first
one. For instance, in the second sense of fit, there are two disyllabic forms and I choose
the first one [ {. Since the source of length information is from the dictionary, I add
‘MCD’ in the ‘Length-source’ column.

Second, if no length pair is offered in MCD, I consult at least three native
speakers to see if a length pair is available. In most cases, the native speakers agree on
the solution. If a length pair is available, I add the disyllabic form that annotators agree
with. For example, for the first sense of fIt, there is a disyllabic form fti\ gong-ren
‘confess’, which I shall add. Since the length pair is not from the dictionary, the source of
length pair is labeled as ‘added’.

The majority of length annotation is from the dictionary. Annotators add a small
portion. The source of length annotation is shown in Table 3.7, excluding 1,404 senses

that are orthographic alternatives to other forms or pointers to other entries or senses.
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Length
Original (MCD) | 16,133
Added 3,754
All senses 19,887

Table 3.7: Senses and sources of length annotation, excluding 1,404 senses that
are orthographic alternative forms, or pointers to other entries or
senses.

There are three length types. Besides the elastic type, the other two are mono-only
and poly-only. If there is no length pair, I label it as ‘1’ (i.e. mono-only). In other words,
the morpheme only has a monosyllabic form. For example, there is only a monosyllabic
form 7K for ‘water’ and so is %% for ‘laugh’. If a monosyllabic morpheme points to a
polysyllabic simple word, of which the pointer is a part, it belongs to the type of ‘poly-
only’. For example, T is pointed by #7#5 and I shall label it as ‘poly-only’. If a
polysyllabic simple word is not pointed by a monosyllabic morpheme, it is also ‘poly-
only’ since the morpheme only occurs in a polysyllabic form. For example, in
polysyllabic simple word % R, {# 7u is the word for ‘Confucianism’ and R gen is a
surname, and neither part points to ‘dugong’. However, ff [R only has a polysyllabic
form and therefore belongs to the type ‘poly-only’. Three kinds of length types are

summarized in Table 3.8.

Type Entry Length Example

Mono-only | Mono. Mono. Sense 2 of 7K shui
Poly-only | Poly. Poly. Sense 1 of ff B ru-gen
Elastic Mono. Poly. Sense 1 of #2 song

Table 3.8: Three length categories, illustrated by examples from (11).

To summarize, ‘Mono-only’ are morphemes that only have a monosyllabic form,
which is also referred as ‘1-only’. ‘Poly-only’ are those that only occur as polysyllabic
form, which is not limited to disyllabic ones, though disyllable are most common.

‘Elastic’ refers to morphemes that can alternate between monosyllabic and disyllabic
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forms, where the monosyllabic form is called ‘Elasticl’ and disyllabic forms is called
‘Elastic2’ in present study.
The annotation of word category also has two sources: original from MCD or

added. Examples are shown in (12).

(12)  Senses of the entry % xue2

a. <verb> 2% 3] xue-xi ‘study’:[...]
b. <verb> ‘imitate’: [...]

c. 1\ xue-wen ‘knowledge’: [...]
d. 228} xue-ke ‘discipline’: [...]

e. 22 xue-xiao ‘school’: [...]

f. <noun> surname

If the sense has POS annotation, provided in the dictionary (MCD here), I follow
the dictionary and the source of POS is labeled as ‘MCD’. For example, three senses of
¥ have POS annotation where the first two are verbs and the last one is a noun. Their
POS sources are all annotated as ‘MCD’. If the sense does not have POS annotation in
the dictionary, definitions and examples of the sense are examined in order to determine
the POS. Since the POS annotation is not from the dictionary, the source of POS is
annotated as ‘added’. For instance, by examine the definition and examples, it is clear
that the third to the fifth senses of ¥ are all nouns and their POS source is labeled as
‘added’.

Less than half of the POS annotation is added by the annotators. The count is
shown in Table 3.9, excluding 1,404 senses that are orthographic alternatives to other

forms or pointers to other entries or senses.

POS
Original (MCD) | 11,418
Added 8,469
All senses 19,887

Table 3.9: Senses and sources of POS annotation, excluding 1,404 senses that are
orthographic alternative forms, or pointers to other entries or senses.

Some style labels are given in MCD. Examples are shown in (13).
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(13)

Sample “style” labels

Label Example

Written i lei ‘vine’

Loan WNHE kafei ‘coffee’
Dialect lé ni T

Surname + Wang ‘“Wang’

Same as ¢ hua same as {£ ‘spend’
See R Li see K74 ‘palm’

Most labels are self-explanatory. The label “same as” means the item is an

alternative to a recommended (orthographic) form. The label “see” is a pointer to another

entry; it is used under the second syllable of a disyllabic simple word, which is listed

under the first syllable.

In Table 3.10, I show the annotation of two sample entries, where ‘L-S’ refers to

the source of ‘Length’ and ‘P-S’ refers to the source of ‘POS’. Style is omitted.

Entry Sense | Length L-S | POS | P-S Meaning

2 Xue 1 23] xuexi | MCD |V MCD | ‘study’
2 1 MCD | V MCD | ‘imitate’
3 207 xuewen | MCD | N added | ‘knowledge’
4 2%} xueke | MCD | N added | “discipline’
5 27K xuexiao | MCD | N | added | ‘school’
6 1 MCD | N MCD | surname

fi% = rugen | 1 fFR rugen |[MCD|N | MCD | ‘dugong’

Table 3.10: Sample annotation of two entries, where “L-S” refers to the source of
“Length”. “1” in the “Length” column indicates that a given sense only

has a monosyllabic form.

The annotation method introduced this chapter is employed in the following two

chapters, where additional annotations are added when necessary. In particular, Chapter 3

discusses the relation between homophone density and elastic words, where the

calculation of homophone density (HD) is introduced. Chapter 4 focuses on word

category and elasticity, where HD and POS information are used.
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3.6 Summary

In this section, I provide the definition of elastic words and the procedure to
annotating elastic words. The raw results of the annotations are illustrated below
Statistical analysis and discussions are provided in Chapter 5.

First, I show the distributions of length patterns by POS categories. The result is
listed in Table 3.11.

POS Count | POS % | Mono % | Poly % | Elastic %
Noun 9,559 | 48.1% | 32.5% | 8.9% 58.6%
Verb 5904 | 29.7% | 56.1% | 1.8% 42.1%
Adj. 2,709 | 13.6% | 533% | 9.4% 37.2%
Adverb 429 | 22% | T725% | 0.2% 27.3%
Measure 411 21% | 91.0% | 0.5% 8.5%

Onom. 291 1.5% 18.6% | 74.6% 6.9%
Mood 121 0.6% | 96.7% 1.7% 1.7%
Pron 116 | 0.6% | 905% | 6.9% 2.6%
Prep. 103| 0.5% | 97.1% | 0.0% 2.9%
Inter;. 791 04% | 97.5% | 2.5% 0.0%
Conj. 69| 03% ]| 63.8% | 0.0% 36.2%
Num. 64| 03% ]| 96.9% | 0.0% 3.1%
Affix 32| 02% | 100.0% | 0.0% 0.0%
All 19,887 | 100% | 46.0% | 7.2% 46.8%

Table 3.11:POS counts, POS percentages (POS %), and percentages of words that
are monosyllabic only (Mono %), polysyllabic only (Poly %), and
elastic in length (Elastic %), in all senses in MCD.

There are also special styles such as <written>, <dialect>, <ancient>, and <oral>.

To reflect the property of elastic length in general prospective, proper names and special

styles are excluded and the result is presented in Table 3.12.
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POS Count | POS % | Mono % | Poly % | Elastic %
Noun 4841 | 39.6% 29.5% 8.2% 62.3%
Verb 4463 | 36.5% 49.3% 1.1% 49.6%
Adj. 1779 | 14.6% 48.7% 4.8% 46.5%
Adverb 306 2.5% 66.0% 0.3% 33.7%
Measure 321 2.6% 95.0% 0.0% 5.0%
Onom. 96 0.8% 479% | 31.3% 20.8%
Mood 79 0.6% 96.2% 1.3% 2.5%
Pron 67 0.5% 83.6% | 11.9% 4.5%
Prep. 86 0.7% 96.5% 0.0% 3.5%
Inter;. 63 0.5% 98.4% 1.6% 0.0%
Conj. 40 0.3% 52.5% 0.0% 47.5%
Num. 54 0.4% 96.3% 0.0% 3.7%
Affix 26 0.2% | 100.0% 0.0% 0.0%
All 12221 | 100.0% 44.4% 4.7% 50.9%

Table 3.12:POS counts, POS percentages (POS %), and percentages of words that
are monosyllabic only (Mono %), polysyllabic only (Poly %), and
elastic in length (Elastic %), in all senses excluding special styles and
proper names in MCD.
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Chapter 4

Homophone density and elastic words'

4.1  Introduction

This chapter examines the relation between the degree of homophony and elastic
word length with evidence from Modern Chinese. Recall that the homophone-avoidance
theory proposes that the motivation of creating elastic words in Chinese is to avoid
homophones. In particular, most morphemes in Chinese are monosyllabic while the
syllable inventory is limited. As a result, there are many homophones, which would cause
ambiguity especially among monosyllables. To avoid ambiguity, disyllabic forms are

created. For instance, 4 mei2 means ‘coal’. However, when used alone mei2 could also
refer to other morphemes such as J§ mei2 ‘eyebrow’, & mei2 ‘media’, etc. Therefore, to
be distinguished from other homophones of mei2, the disyllabic form # & mei2-tand is
created as an alternative form of %& mei2 ‘coal’.

The homophone-avoidance theory is intuitively natural. It is well known that
Chinese has many homophones (Jespersen 1930) and many morphemes or words have
elastic length (Karlgren 1923; Mullie 1932; Guo 1938; Chao 1948; Sproat and Shih 1996;
Pan 1997; Huang and Duanmu 2013). For example, /J /i4 ‘strength’ has 38 homophones
in nouns, many of which have disyllabic forms. A sample of homophones is shown in

Table 4.1.

" The preliminary version of this chapter has been published in the paper titled
‘Homophone density and word length in Chinese’ with San Duanmu, in Capturing
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Morpheme | Disyllables Gloss

7] J1% li-liang | ‘strength’
% WY li-zi ‘example’
] 28 li-yi ‘interest’
Ji H i ri-li ‘calendar’
Ed B % guan-li | ‘government official’
Wi 1 ‘manger’
ES A li-zi ‘chestnut’
Uil 1 ‘drop’

il SFIPE li-ji ‘dysentery’
7 I li-zhi ‘lychee’

L HWG mu-li ‘oyster’

sk WE nu-li ‘slave’

Table 4.1: A sample of homophones for /J /i4 ‘strength’ and the disyllabic
counterparts. The column of ‘Morpheme’ lists the characters of
morphemes, all of which share the syllable /i with tone 4. ‘1’ in
‘Disyllables’ column indicates that a given sense only has a
monosyllabic form.

Since the homophone-avoidance theory seems so natural, there appears to be little
need for a proof. Some proponents of the homophone-avoidance theory (e.g. Karlgren
1918; Guo 1938; Lii 1963) offer little quantitative evidence; instead, they often rely on
the reader’s positive response to what seems to be a plausible idea. Other proponents
have offered quantitative evidence from cross-linguistic data (T’soul976, Ke 2006, Jin
2011). However, no quantitative evidence has been shown from language-internal data. If
homophony is the motivation of creating elastic words in Chinese, there should be
language-internal evidence. In particular, words with more homophones should have
higher percentage of elastic words; words with few homophones should have lower
percentage of elastic words.

In this chapter, I examine such evidence using quantitative data from Modern
Chinese. I show that the homophone-avoidance theory makes wrong predictions in that
the correlation between degree of homophony and elastic words does not exist. In
addition, the prediction of the prosody theory, which does not rely on homophony, is

consistent with our results.
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4.2  Predictions

Let us begin with the predictions of the two theories. First, let us consider the
homophone-avoidance theory. There are many studies based on cross-linguistics
evidence. However, it is still unclear if homophony is related to elastic word length
within one language. In particular, if words with many homophones differ from those
with few homophones in terms of their elasticity.

Proponents of the homophone-avoidance theory did not make predictions on
language-internal data, but the prediction can be easily borne out. According to the
homophone-avoidance theory, words with more homophones have higher chance to be
confused with each other. In order to reduce ambiguity, they are more likely to have
disyllabic counterparts. On the other hand, words with few homophones have lower
chance to cause ambiguity. Hence they are less likely to have disyllabic counterparts.
Therefore, the homophone-avoidance theory would predict that words with more
homophones have high percentage of disyllabic counterparts; words with few
homophones have low percentage of disyllabic counterparts. In other words, there is a

positive correlation between degree of homophony and elastic word length, stated in (1).

(1) Prediction of the homophone-avoidance theory on homophony and elasticity:
There is a positive correlation between degree of homophony and the percentage

of disyllabic counterparts (i.e. words that have elastic length).

The prosody theory, on the other hand, does not make predictions according to
homophony (Guo 1938, Lu and Duanmu 2002, Duanmu 2007a). Recall that the prosody
theory proposes that the motivation of creating elastic words in Chinese is to fulfill the
requirements of stress and Foot Binarity (Prince 1980). In particular, stressed positions
require disyllabic forms due to the phonological requirement of Foot Binarity (Prince
1980), while monosyllables cannot occur in such positions unless two monosyllables
form a binary foot. Since homophony is irrelevant, the prosody theory does not have
predictions on degree of homophony and elastic words. But we can still check if it is

compatable with our results.
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The predictions of the homophone-avoidance theory and the compatability of the
prosody theory will be examined. In next section, I introduce the method to examine the

relation between degree of homophone and word elasticity.

43  Method

I shall focus on the lexicon, in particular monomorphemic nouns and verbs in
MCD (for details about the method see Chapter 3). There are two reasons for
investigating nouns and verbs. First, nouns and verbs form the two largest POS
categories, nearly 90% of all word senses. We can understand the majority of the lexicon
by looking at the two word categories. Second, homophones within POS category are
more likely to cause ambiguity, which I will show in detail below.

The information of interest is the degree of homophony and information of

elasticity, stated in (2).

(2) Information of interest

a. The degree of homophony
b. Information on elasticity: 1-only, elastic, and poly-only

The degree of homophony or homophone density (henceforth HD) is defined in
(3).

3) Degree of homophony (homophone density):
Homophone density is the number of homophones a monosyllabic morpheme or

word has within its POS category.

A homophone is a word that is identical to the target word including all its
phonemes. It is different from a phonological neighbor (Yates, Locker, & Simpson, 2004;
Grainger, Muneaux, Farioli, & Ziegler, 2005), which is a word that differs from the target

word by one phoneme. Examples are shown in Table 4.2.
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Pinyin Meanings Homophones | Phonological

neighbors

Candidate 1 | pei2 % ‘to accompany’ yes
Candidate 2 | mai2 H “to bury’ yes
Candidate 3 | mei3 % ‘beautiful’ yes
Candidate 4 | mei2 J& ‘eyebrow’ yes

Table 4.2: Examples of homophones and phonological neighbors

pei2 differs from mei2 by one consonant, so pei2 and mei2 are not homophones
but phonological neighbors. Similarly, mai2 differs from mei2 by one vowel and thus not
homophones. mei3 and mei2 are identical in consonants and vowels but carry different
tones, so they are not homophones, either. Finally, candidate 4 mei2 has the same
consonants, vowels and tones as the target word mei2. Therefore only candidate 4 and the
target word are homophones.

Homophone density in this chapter is defined within one POS category. It is also
reasonable to calculate it across POS categories, which I will return in Chapter 5. I adopt
the calculation within POS because homophones within one POS category are more
likely to cause ambiguity, whereas homophones across POS categories are less likely to

(T’sou 1976; Ke 2006). Examples are shown in (4).

4) Ambiguity across and within POS categories

a. Johnis going to a book from the store. (buy/bye) [across: no anbiguity]
b. Ibought some from the store. (flower/flour) [within: ambiguity]

In (4a), buy and bye are homophones, while buy is a verb and bye is an
exclamation. Since only verbs are expected in the slot due to the syntactic requirements,
buy and bye are less likely to confuse with each other. Hence the ambiguity is resolved by
properties of word categories. However, when homophones belong to the same POS
category, the ambiguity is hard to resolve without further contexts. For example, in (4b)
flower and flour are both nouns, and can occur in the position of the slot as the object of
bought. Therefore, the ambiguity between flower and flour will remain unless additional

information such as the type of shop is provided.
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In the present study, I count homophones based on the lexicon, namely, their
occurrence in the dictionary. However, as pointed by Bill Baxter, the effect of frequency
might play a role in homophone density. For instance, if a word is homophonous with six
other words, but four of theses words are infrequent. The effect of homophony is not
much different from having two homophones. So a better measure of homophone density
would incorporate data on frequency, not just the number of homophonous syllables in
the lexicon.

The frequency based homophone density would be ideal, but it is not easy to
count accurately. Frequency depends on corpus. A word might be frequent in news but

infrequent in causal speech. For example, /41 5¢ yi-la-ke ‘Iraq’ on news is a high

frequency word, but it is not that frequent in causal speech. One good alternative is to use
the comparison between all words and commom words of a POS. For example, as I will
show in section 4.3, there are totally 8,706 nouns and 4,968 common nouns in MCD.
Half of all nouns are excluded in common nouns, most of which are infrequent.
Therefore, by examining common nouns, we cut off a long tail of infrequent words and
keep only the frequent ones. For instance, in all nouns, yi with tone 4 has the highest
number of homophones and there are 64 homophonous morphemes. However, in
common nouns, the number of homophones for yi with tone 4 is reduced to 28, where 36
uncommom ones are excluded. Besides, our result is robust (to be shown in section 4.4
and 4.5). Therefore, the result is unlikely to be different if frequency is taken into
account.

Three types of word length are distinguished: mono-only, elastic and poly-only,
listed in Table 4.3 (see Chapter 3 for method of annotatiing word length). ‘Mono-only’
are morphemes that only have a monosyllabic form, which is also referred as ‘1-only’.
‘Poly-only’ are those that only occur as polysyllabic form. ‘Elastic’ refers to morphemes
that can alternate between monosyllabic and disyllabic forms, where the monosyllabic

form is called ‘Elasticl’ and disyllabic forms is called ‘Elastic2’ in present study.
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Length type Entry in MCD | Possible Length | Example

Mono-only (1-only) | Mono. Mono. 7K shui ‘water’
Poly-only Poly. Poly. fiz B rugen ‘dugong’
Elastic Mono. Mono. (Elasticl) | % xue ‘study’

Poly. (Elastic2) | %>] xue-xi ‘study’

Table 4.3: Three word length categories

Poly-only mono-morphemes are excluded from the following calculation of
homophone density. The reason is that homophones in polysyllabic words are rare and
are less probable to cause ambiguity. To examine the relation between degree of
homophony and elastic word length, I look at all morphemes with the same number of
homophones (i.e. the same level of homophony), and count the percentage of elastic word

in the group, following the procedure in (5).

5) Procedure

a. Calculate homophone density for each morpheme

b. Group morphemes by number of homophones (ex. all morphemes with no
homophone, all morphemes with 1 homophone, 2 homophones...)

c. Within each level of homophony, count the percentage of morphemes or
words that have elastic length.

4.4  Results in nouns

In this section, I examine the relation between homophone density and elastic
words length. I focus on monosyllabic nouns to see which of them have elastic length,
and whether the presence of elastic length is correlated with homophone density.

There are 8,706 monosyllabic nouns, 65% of which have elastic length (SD
=5.2%). The information on their homophone density and word length is given in Table

4.4 with examples in Table 4.5. Correlation statistics are shown in Table 4.6.
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Homo| 1-only | Elastic | All | Elastic%
1 75 92 167 | 55%
2 91 125 216 | 58%
3 101 199 300 | 66%
4 101 219 320 | 68%
5 139 226 365 | 62%
6 129 267 396 | 67%
7 147 252 399 | 63%
8 139 237 376 | 63%
9 141 264 405 | 65%
10 87 203 290 | 70%
11 115 248 363 | 68%
12 132 240 372 | 65%
13 133 270 403 | 67%
14 133 203 336 | 60%
15 105 225 330 | 68%
16 65 159 224 | 71%
17 98 174 272 | 64%
18 72 126 198 | 64%
19 117 225 342 | 66%
20 81 139 220 | 63%
21 54 93 147 | 63%
22 96 168 264 | 64%
23 49 89 138 | 64%
24 59 85 144 | 59%
25 37 63 100 | 63%
26 52 104 156 | 67%
27 77 166 243 | 68%
28 42 98 140 | 70%
29 8 21 29 72%
30 17 43 60 72%
31 22 40 62 65%
32 34 62 96 65%
33 11 22 33 67%
34 10 24 34 71%
35 20 50 70 71%

49




36 26 46 72 64%
37 24 50 74 68%
40 17 23 40 58%
42 15 27 42 64%
44 14 30 44 68%
47 35 59 94 63%
48 19 29 48 60%

49 16 33 49 67%
51 8 43 51 84%
56 23 33 56 59%
62 30 32 62 52%
64 19 45 64 70%

All 3,035 | 5,671 |8,706| 65%

Table 4.4: Homophone density (Homo) and word length of nouns in MCD,
excluding nouns that are polysyllabic-only. Homophone density
refers to the number of homophones a noun has among all nouns in
Table 4.4, where 1 means no other homophone. Word length
information includes the number of nouns that are monosyllabic-only
(1-only), the number of nouns that have elastic length (Elastic), the
sum of 1-only and Elastic (All), and the percentage of elastic nouns
(Elastic %), for each level of homophone density.

Homo | 1-only Elastic
1 iR xia ‘shrimp’ JE(iE) ai(zheng) ‘cancer’

64 %% yi ‘shade made with feather’ | Z(R) yi(shu) ‘art’

Table 4.5: Examples with least and most homophones in nouns of all types.

Correlation: 0.089

Confidence interval (95%): | -0.066 0.122

Multiple R-squared: 0.008

F-statistic: 0.3628 on 1 and 45 degrees of freedom
P-value: 0.55

Table 4.6: Statistics on the data in Table 4.4, which show no correlation between
homophone density and word length.

As shown in Table 4.6, the correlation value is small, the 95% confidence interval
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for the correlation crosses zero, the R-squared value is very small (less than 25%), and
the probability of the null hypothesis (i.e. there is no correlation between homophony and
word length) is high (p = 0.55). Therefore, there is no significant correlation between
homophone density and word length.

The results in Table 4.4 and 4.6 include nouns of all styles, many of which have
special length properties. First, let us consider proper names. There are also 1876 proper
names among nouns, either family names or given names. Proper names are special in
that they are mostly monosyllabic except for polysyllabic proper names. Therefore, they
are not elastic. However, when used, they can be combined with other monosyllables and
form a disyllabic form. In this sense, proper names are also elastic. Some examples are

shown in Table 3.7.

Pinyin Meaning

a. | Wang ‘Wang (surname)’
b. | xiao Wang | ‘Little Wang’
Wang xiong | ‘Wang brother (brother Wang)’

Table 4.7: Elasticity of proper names in Chinese.

As shown in Table 4.7, Wang is a monosyllabic surname, which is not elastic.
However, additional syllables need to be added to address a person with last name Wang,
such as xiao Wang and Wang xiong. Proper names are usually excluded in the dictionary,
such as ZWGW (1959), CELEX (Baayen et al 1995) and Lancaster Corpus of Mandarin
Chinese (Tony and Xiao 2004).

Another special type is chemical elements or chemical compounds. Except for
few chemical elements that are familiar to Chinese (e.g. 4 jin ‘gold’, % yin ‘silver’),
most of chemical elements are translated from western chemistry terms in 18th and 19"
century (e.g.# /i ‘lithium’, ill dian ‘iodine’). The translation usually uses one Chinese
character, thus one syllable, for each chemical element. Therefore, mostly chemical
elements or chemical compounds are not elastic. Abbreviated administrative units (e.g.7"
hu ‘Shanghai’, %] shu ‘Sichuan’) are not elastic, either, since they are one-syllable

abbreviation for polysyllabic administrative units.
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Dialectal, written, and archaic vocabularies reflect the vocabulary specific to

dialects, written style or historical usage. Examples are shown in Table 4.8.

Label Example

Written | & lei ‘vine’
Dialect nan ‘kid, daughter’

Archaic | BE bi ‘piece of jade with hole in it’

Table 4.8: Examples of dialectal, written, or archaic styles.

As shown in Table 4.8, &% lei ‘vine’ is only used in written Chinese. [& nan ‘kid,
daughter’ is used in dialects, especially Shanghainese and Wu dialect. & bi ‘piece of jade

with hole in it’ is a term occurred in ancient China.

To show the relation between homophone density and elasticity in modern
standard Chinese, let us consider regular nouns, where I exclude personal names,
chemical elements or chemical compounds, abbreviated administrative units, and
dialectal, written, or archaic vocabulary. Among regular nouns, 71% of them have elastic
length (SD = 7.9%). The result is shown in Table 4.9 with examples in Table 4.10.

Correlation statistics are shown in Table 4.11.

Homo | 1-only| Elastic| All Elastic%
1 49 127 176 | 72%
2 79 197 1276 | 71%
3 94 230 324 | 71%
4 90 242 1332 | 73%
5 108 282 390 |72%
6 105 | 261 366 | 71%
7 75 198 273 | 73%
8 101 267 |368 |73%
9 118 242 360 |67%
10 87 233 1320 | 73%
11 50 148 198 | 75%
12 78 102 180 | 57%
13 86 174 1260 | 67%
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Table 4.9: Homophone density (Homo) and word length of regular nouns in
MCD. Homophone density refers to the number of homophones a
noun has among the nouns in Table 4.9, where 1 means no other
homophone. Word length information includes the number of nouns
that are monosyllabic-only (1-only), the number of nouns that have
elastic length (Elastic), the sum of 1-only and Elastic (All), and the
percentage of elastic nouns (Elastic %), for each level of homophone
density. Nouns of special styles are excluded, such as personal names,
chemical elements or compounds, abbreviated administrative units,

14 53 129 182 | 71%
15 44 91 135 | 67%
16 36 60 96 63%
17 24 78 102 | 76%
18 23 67 90 74%
19 21 36 57 63%
20 24 56 80 70%
21 13 29 42 69%
22 35 75 110 | 68%
23 13 56 69 81%
24 39 48 81%
28 21 28 75%
30 2 28 30 93%
33 12 21 33 64%
43 22 21 43 49%
All 1,458 | 3,530 | 4,968 | 71%

and dialectal, written, or archaic vocabulary.

Homo | 1-only Elastic
1 7% beng ‘pump’ P12 (chen)ai ‘dust’
43 H: shi ‘the whole life’ = (1#%) shi(qing) ‘matter’

Table 4.10: Examples with least and most homophones in regular nouns.
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Correlation: -0.126

Confidence interval -0.41 0.21

Multiple R-squared: 0.016

F-statistic: 0.4167 on 1 and 26 degrees of
P-value: 0.54

Table 4.11: Statistics on the data in Table 4.9, which show no correlation between
homophone density and word length.

Again, the correlation between levels of homophony and elastic rate is small;
confidence interval across zero and R-squared value is very small, too. Thus, the result
shows that there is no correlation between homophone density and word length among
regular nouns, either.

Despite of the difference in all nouns and common nouns, the results are
consistent in that there is no correlation between the degree of homophony and elastic
word length. It is worth noticing that regular nouns have significantly higher elastic rate
than that of all nouns (t =-3.19, df =41.1, p = 0.003). The reason is that dialectal,
written, or archaic styles have much lower percentage of elastic words than regular

nouns, shown in Table 4.12.

Style Count Noun% Elastic%
Regular 4,968 57% 71%
Written 1034 12% 14%
Archaic 445 5% 18%
Dialectal 154 2% 16%

Table 4.12: Elasticity of words of dialectal, written, and archaic styles

As shown above, the percentage of elastic words among dialectal, written, and
archaic styles are all below 20%, which is much lower than that of regular style (71%).
The reason, I venture to guess based on samples, is that most of morphemes in written
style and archaic style are from classical Chinese. Due to the short and concise written

style of classical Chinese (Karlgren 1949), the disyllabic counterparts would not be
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recorded historically even if they did exist. Since the disyllabic forms are unknown, these

words are only used in monosyllabic forms in Modern Chinese.

4.5  Results in verbs
In this section, I examine verbs. There are 5,800 verbs, and 43% of which have
elastic length. The result is shown in Table 4.13 with examples in Table 4.14. Correlation

statistics are shown in Table 4.15.

Homo | 1l-only| Elastic| All Elastic%
1 101 74 175 | 42%
2 196 120 316 | 38%
3 211 149 360 | 41%
4 210 150 360 | 42%
5 311 209 520 | 40%
6 289 197 486 | 41%
7 256 199 455 | 44%
8 239 209 448 | 47%
9 235 179 414 | 43%
10 212 168 380 | 44%
11 155 131 286 | 46%
12 64 68 132 | 52%
13 87 56 143 | 39%
14 107 89 196 | 45%
15 74 46 120 | 38%
16 66 62 128 | 48%
17 42 43 85 51%
18 58 32 90 36%
19 62 52 114 | 46%
20 26 34 60 57%
21 10 11 21 52%
22 55 33 88 38%
23 17 6 23 26%
24 43 29 72 40%
25 29 21 50 42%
27 13 14 27 52%
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28 21 7 28 25%
34 21 13 34 38%
35 18 17 35 49%
36 37 35 72 49%
37 22 15 37 41%
45 27 18 45 40%
All 3314 2486 5800 | 43%

Table 4.13: Homophone density (Homo) and word length of verbs in MCD,
excluding verbs that are polysyllabic-only. Homophone density
refers to the number of homophones a verb has among all verbs in
Table 4.13, where 1 means no other homophone. Word length
information includes the number of verbs that are monosyllabic-only
(1-only), the number of verbs that have elastic length (Elastic), the
sum of 1-only and Elastic (All), and the percentage of elastic verbs
(Elastic %), for each level of homophone density.

Homo | 1-only Elastic

1 Ui duan ‘to hold sth. level | fll(3&)chuang(zao) ‘to create’
with both hands’

45 #& shi ‘to be’ (%)% (jie)shi ‘to explain’

Table 4.14: Examples with least and most homophones in verbs of all types

Correlation: -0.043

Confidence interval (95%): | -0.386 0.309

Multiple R-squared: 0.0018

F-statistic: 0.057 on 1 and 30 degrees of freedom
P-value: 0.8134

Table 4.15: Statistics on the data in Table (13), which show no correlation
between homophone density and word length.

Again, the correlation value is small and not significant. The results show that
there is no significant correlation between homophone density and word length among
verbs.

Parallel to nouns of regular styles, I also examined regular verbs, where I
excluded verbs of dialectal, written, and archaic styles. The result is shown in Table 4.16

with correlation statistics in Table 4.17.
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Homo | 1-only| Elastic| All Elastic%
1 84 99 183 | 54%
2 154 136 290 | 47%
3 213 219 432 | 51%
4 215 205 420 | 49%
5 258 252 510 | 49%
6 208 194 402 | 48%
7 132 155 287 | 54%
8 152 120 272 | 44%
9 133 164 297 | 55%
10 89 111 200 | 56%
11 87 89 176 | 51%
12 78 66 144 | 46%
13 58 85 143 | 59%
14 50 62 112 | 55%
15 32 43 75 57%
16 17 15 32 47%
17 30 21 51 41%
18 30 24 54 44%
19 35 22 57 39%
20 17 23 40 58%
21 39 45 84 54%
22 31 13 44 30%
23 29 17 46 37%
29 13 16 29 55%
33 16 17 33 52%
All 2200 | 2213 4413 | 49%

Table 4.16: Homophone density (Homo) and word length of verbs in MCD,
excluding verbs that are polysyllabic-only. Verbs of special styles are
excluded, such as dialectal, written, or archaic vocabulary.
Homophone density refers to the number of homophones a verb has
among all verbs in Table 4.16, where 1 means no other homophone.
Word length information includes the number of verbs that are
monosyllabic-only (1-only), the number of verbs that have elastic
length  (Elastic), the sum of 1-only and Elastic (All), and the
percentage of elastic verbs (Elastic %), for each level of homophone
density.
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Correlation: -0.175
Confidence interval (95%): | -0.534 0.236

Multiple R-squared: 0.0308
F-statistic: 0.7314 on 1 and 23 degrees of freedom
P-value: 0.4013

Table 4.17: Statistics on the data in Table 4.16, which show no correlation
between homophone density and word length.

Similar to nouns, there is no correlation between the degree of homophony and
elastic word length in verbs, which is true in all verbs as well as common verbs. The
percentage of elastic words is higher in regular style than that in all styles (t = 3.49, df =
53.1, p <0.001). Similar to nouns, the low percentage of elastic words in all verbs results

from the low percentage of elastic words in written, archaic and dialectal styles.

4.6  Discussion and summary

This chapter I examine the relation between the degree of homophony and elastic
word length in MCD, focusing on nouns and verbs. I show that homophony and elasticity
are not correlated in either nouns or verbs, which holds for all nouns, common nouns, all
verbs and common verbs.

Recall that the homophone-avoidance theory predicts a positive correlation
between the degree of homophony and elastic word length, while the prosody theory does
not make predictions on homophony. The result in this chapter is againist the prediction
of the homophone-avoidance theory since there is no correlation between homophony
and elasticity. For the prosody theory, since it is not related to the degree of homophone,
our result is compatible with the prosody theory.

The relation between homophony and elasticity is the key claim of the
homophone-avoidance theory, which used to lack of proof from language-internal
evidence. In this chapter, such evidence is provided and the result does not support the
prediction, which calls for a reconsideration of homophone-avoidance as the explanation
for creating of elastic words in Chinese.

In addition, this chapter also reveals a difference in the percentage of elastic

words between POS categories. In particular, nouns have higher percentage of elastic
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words than verbs. It is interesting to ask (i) if such difference also exists in other POS
categories, (ii) what factors contribute to the difference and (iii) whether the homophone-
avoidance theory and the prosody theory can predict such difference. To answer these
questions, all the POS categories in MCD are examined and the results are discussed in

the following chapter.
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Chapter 5

Word categories and elastic words

5.1  Introduction

This chapter investigates the relation between word categories and the percentage
of elastic words in MCD. It is well known that word categories indicate the syntactic
characteristics of words. It would be interesting to ask if word categories are also cues to
the form of words. In particular, if word categories influence the elasticity of a word. In
this chapter, I examine such a relation.

As shown in the previous chapter, the percentages of elastic words differ between
nouns and verbs in MCD. Since only two POS categories are examined, it remains
unknown if such a difference in elasticity also exists among other POS categories, and
more importantly, if there are systematic patterns between POS categories and the
percentage of elastic words. To answer these questions, an examination of all POS
categories is needed, yet such studies are still lacking.

The variations of elasticity between POS categories also provide a perspective to
examine theories on the motivation of creating elastic words. In particular, the prosody
theory, predicts that word categories that are more likely to be stressed have high
percentage of elastic words, while word categories that are less likely to be stressed have
low percentage of elastic words. On the other hand, the homophone-avoidance theory
does not make predictions on word category and elasticity since word category is
irrelevant.

In this chapter, I examine such predictions on the relation between word
categories and elastic words length in all POS categories in MCD. I show (i) the elasticity
of word length differ between word categories, (ii) there is a correlation between the size

of POS categories and elastic words. The result is not against the homophone-avoidance
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theory. On the other hand, the prosody theory makes the correct predictions. Content
words, which are more likely to carry stress, have high percentages of elastic words;
functions words, which are less likely to carry stress, have low percentages of elastic
words. The result shows that word categories are cues to elastic word length while the

degree of homophony is not.

5.2 Predictions

Let’s start with the prediction of the prosody theory. Recall that the prosody
theory proposes that stressed positions require disyllabic forms, while monosyllables
cannot occur in such positions unless two monosyllables form a binary foot. Thus with
regard to POS categories, the prosody theory would predict that POS categories that are
more likely to be stressed have high percentage of elastic words; POS categories that are
less likely to be stressed have low percentage of elastic words. More specifically
speaking, the prosody theory would predict that content words have higher percentage of
elastic words than function words, as it is well known that content words are more like to

be stressed than function words. The prediction is stated in (1).

(1) Prediction of the prosody theory
Content words are more likely to be stressed and have high percentage of elastic
words; function words are less likely to be stressed and have low percentage of

elastic words.

The homophone-avoidance theory does not make predictions on POS and
elasticity, since it is the degree of homophony that is relavant. However, let us consider
what the homophone-avoidance theory might predict.

First, consider two measures of homophone density, which are relavant to the

predictions. Two measures are defined in (2).
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(2) Two measures of homophone density

a. Homophone density across POS categories: homophone counts are based on
the lexicon, that is, words of all POS categories.

b. Homophone density within POS categories: the number of homophones is
counted within the same POS category.

Homophone density across POS categories is also referred as ‘HD external” and
homophone density within POS categories is referred as ‘HD internal’ in the present
study. To illustrate, let’s look at the homophone density calculation of % zhuol ‘table’,
shown in Table 5.1.

HD measurements | Homo count | Homophones of 5 zhuo! ‘table’
HD external AILPOS | 11 | & ‘table’ noun

£ ‘to grab’ verb

i “clumsy’ adj

5 ‘a table of> measure ...

HD internal Noun 4 | 5 ’table’

5 (proper name)

# ‘place name’

5t “short support on the beam’

Verb 2 | # “to grab’
£ “to arrest’
Ad;. 4 | fiti ‘clumsy’

fiti “for humble usage’
{H ‘outstanding’

J&l ‘obvious’
Measure 1 | 5 “atable of®

word

Table 5.1: Homophone density of 4 zhuol ‘table’, calculated in two ways. ‘POS
external’ calculation counts homophones across POS categories, while
‘POS internal’ calculation counts homophones within the same POS
category.
In HD external measure, $i£ zhuol ‘to grab’ (verb) and fiti zhuo!l ‘clumsy’(adj) are
counted as homophones of 5 zhuo! ‘table’ (noun), though they differ in their POS

categories. Including homophones in all POS categories, % zhuol ‘table’ has 11

homophones. In HD internal measurement, however, 5 zhuol ‘table’ (noun) and 3
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zhuol ‘place name’(noun) are homophones while % zhuo!’table’ (noun) and #¢ zhuol
‘to grab’ (verb) are not. With homophones counted in nouns, 5 zAhuol ‘table’ (noun)

only has 4 homophones.

The HD internal measure is more reasonable for the homophone-avoidance theory,
as homophones within one POS category are more likely to cause ambiguity, whereas
homophones across POS categories are less likely to (T’sou 1976; Ke 2006). Thus, I will
use the HD internal measure when examing the homophone-avoidance theory.

Next, let's consider the possible predictions of the homophone-avoidance theory.
When homophones are counted within one POS category, the number of homophones is
influenced by the inventory size of the POS category. In particular, words in large POS
categories could have more homophones since more words are available, which will
cause more ambiguity. Therefore, words in large POS categories would have a high
percentage of elastic words. In contrast, words in small POS categories would have fewer
homophones, less ambiguity, and a low percentage of elastic words. The prediction is

stated in (3).

3) Prediction of homophone theory on word categories
Large POS categories have a high percentage of elastic words; small POS

categories have a low percentage of elastic words.

To test these predictions, I examine all POS categories in MCD, of which the

method is introduced in the next section.

5.3  Method

In this section, I examine the relation between POS categories and the percentage
of elastic words.

I shall focus on the lexical data for all POS categories in MCD (for details on the
method to obtain the lexical data, see Chapter 3). In this chapter, the information of

interest is POS categories, homophone density and elasticity information, listed in (4).
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(4) Information of interest

a. POS categories
b. Homophone density
c. Information on elasticity

Let us look at the relation between POS categories and the percentage of elastic
words. First, I will examine the percentage of elastic words for each POS category. Next,
when homophony is considered, I calculate the average number of homophones for each
POS, which is a measure of the average homophones per syllable for each POS. The

formula is given in (5).

(5)  Average homophone density of a POS
The average of homophones for a POS is the sum of the numbers of homophones

in a POS divided by the number of distinct syllables.
Finally, the role of POS category and homophone density is examined in
generalized regression models, through model comparisons. Three models are compared,

shown in (6).

(6) Models for comparison

Dependent variable | Independent variables

Model 1 Elasticity (binary) | POS categories

Model 2 Elasticity (binary) | Homophone density

Model 3 Elasticity (binary) | POS categories, Homophone density

All three models have ‘Elasticity’ as the dependent variable. It is a binary
variable, since there are only two choices: elastic or not. Model 1 and Model 2 both have
one independent variable, which are ‘POS categories’ and ‘Homophone density’,
respectively. Model 3 has two independent variables, both ‘POS categories’ and
‘Homophone density’. The comparison between Model 1 and Model 3 shows the effect
of homophone density, while the comparison between Model 2 and Model 3 shows the

effect of POS categories.
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5.4  Results and discussions
In this section, I first show word length elasticity by POS, and then examine the

relation of elasticity and homophone density by POS.

5.4.1 Elasticity by POS

Let us consider the distribution of POS categories and their length properties.
MCD uses twelve POS categories, which are noun, verb, adjective, adverb, measure
words, mood, pronoun, preposition, interjection, numeral, conjunction, and
onomatopoeia. In addition, there is a category called ‘affix’. The result is shown in Table

5.2.

POS Count | POS % | Mono % | Poly % | Elastic %
Noun 9,559 | 48.1% | 32.5% | 8.9% 58.6%
Verb 5904 | 29.7% | 56.1% | 1.8% 42.1%
Adj. 2,709 | 13.6% | 533% | 9.4% 37.2%
Adverb 429 | 22% | T72.5% | 0.2% 27.3%
Measure 411 21% | 91.0% | 0.5% 8.5%

Onom. 291 1.5% 18.6% | 74.6% 6.9%
Mood 121 0.6% | 96.7% 1.7% 1.7%
Pron 116 | 0.6% | 905% | 6.9% 2.6%
Prep. 103| 0.5% | 97.1% | 0.0% 2.9%
Inter;. 791 04% | 97.5% | 2.5% 0.0%
Conj. 69| 03% ]| 63.8% | 0.0% 36.2%
Num. 64| 03% | 96.9% | 0.0% 3.1%
Affix 32| 02% | 100.0% | 0.0% 0.0%
All 19,887 | 100% | 46.0% | 7.2% 46.8%

Table 5.2: POS counts, POS percentages (POS %), and percentages of words that
are monosyllabic only (Mono %), polysyllabic only (Poly %), and
elastic in length (Elastic %), in all senses in MCD.

It can be seen that, nearly half of the words in Chinese lexicon have elastic word
length, which is lower than previous estimations (Huang and Duanmu 2013). Yet it is
rather high comparing to English, which has few elastic words. In addition, the
percentage of elastic words varies between word categories. The difference in elasticity

exists not only between nouns and verbs (as shown in Chapter 3), but also exists among

65



other POS categories. For example, adverbs have higher percentage of elastic words than
adjectives, which is also higher than that of prepositions.

In addition, the distributions of the percentages of elastic words fall into two
groups. In particular, content words” (i.e. nouns, verbs, adjectives and adverbs) have
much higher percentage of elastic words than function words (i.e. measure words, mood,
pronouns, prepositions, interjections and numbers). The result is predicted by the prosody
theory since content words are more likely to be stressed and therefore have high
percentage of elastic words; function words are less likely to be stressed and have low
percentage of elastic words.

Now let us look at some details. First, onomatopoeia and affix are not POS
categories. These two types do not include many members and are excluded in the
discussion below.

Next, within content words, the percentages of elastic words also differ between
POS categories, where nouns rank higher than verbs, verbs rank higher than adjectives
and adverbs are the lowest. The ranking can be predicted by the prosody theory. I skip
adverbs, because not many. Adjectives are similar to verbs in the percentage of elastic
word, so I will focus on nouns and verbs.

Nouns have higher percentage of elastic words than verbs. There are two reasons.
First, nouns are more likely to be in stressed positions than verbs since nouns carry more
new information. Following Information Theory (Shannon 1948), the load of information

is determined by its predictability, stated in (7).

(7) Information load

The more predictable a form is, the less information it carries.

Consider VO phrase, such as study linguistics and study applied linguistics,

shown in (8).

* There are also different categorizations of content words and function words in Chinese.
For example, Guo (1999, 2002) only consider prepositions, conjunctions and mood as
function words. The rest POS categories are all content words except for interjections,
which are neither content words nor function words.
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(8) Study linguistics/applied linguistics

Verb Object
Syntactic unit Words Phrases
Choices limited unlimited
Category Verb Nouns, Noun phrases...
Information low high

In the verb position, the syntactic units are words while in the object position the
units are phrases. Since phrases are composed by words, there are more phrases than
words. Therefore, the object position has more choices and carries more information.

According to the Information-Stress Principle (Duanmu 2007a, b), the words or

phrases that carries more information should be stressed, stated in (9).

9) The Information-Stress Principle (Duanmu 2007a, b)
A word or phrase that carries more information than its neighbour(s) should be

stressed.

Nouns often occur in positions are are stressed such the object positions in VO
phrase, the subject of a sentence, etc. Therefore nouns are often stressed and require a
disyllabic form.

In verbs, intransitive verbs are usually stressed while transitive verbs get less
stress since the new information is on the object, which can influence syntax structure
(Zhou 2007). Sometimes transitive verbs also get stressed when objects are omitted. For
example, in (10) when the object ‘movie’ is omitted, the verb ‘watch’ is stressed.

Therefore, verbs are also often stressed, though not as likely as nouns (Ladd 1980: 90-2).
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(10)  Stress of transitive verb when objects are omitted

Question kan bu kan dianying
watch not watch movie
‘Do you want to watch a movie or not?’

Answer kan
watch
‘Watch (a movie)’

Second, there are more nouns than verbs. As shown in Table 3.11, in modern
standard Chinese, there are 9,559 nouns and 5,904 verbs. Therefore, the probability of
each noun is lower and each noun has greater information load than verbs (Shannon
1948).

The more information a word has, the more stress and the more disyllabic words
are needed. Hence the percentage of elastic words is higher in nouns than that in verbs.

It is much clear if we look at the percentages of nouns and verbs in stressd
position in a text. For example, in the Mandarin version of Aesop’s Fables ‘The north
wind and the sun’, there are 23 nouns and 17 verbs. I determine stress according to 7he
Sound Patterns of English (Chomsky and Halle 1968) where compound stress is on the

left while phrasal stress is on the right. A sample annotation of stress is shown in (11).

(11) A sample annotation of stress

Category | Type Stressed
The North Wind Noun Determiner Phrase | yes
the Sun Noun Determiner Phrase | yes
were disputing (which) | Verb Verb phrase yes
a traveler Noun Determiner Phrase yes
take his cloak off Verb Verb phrase no
take his cloak off Noun Verb phrase yes

The North Wind is a determiner phrase; therefore the stress goes to the rightmost

element. Thus, the noun Wind gets stressed. Similarly, were disputing is a verb phrase,
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the stress is assigned to the right, which is the verb disputing. In take his cloak off; the

stress is again on the right. Thus the object his cloak is stressed intead of the verb. More

specifically, in the determiner phrase the stress is on the right, which is the noun cloak.

All nouns are in prosodic strong positions and get the stress. In contrast, only 7
verbs are in stressed positions while the other 10 verbs are not. Again, the result shows
that nouns are more likely to be in stressed positions than verbs.

Finally, let us examine functions words. The percentages of elastic words in
function words are less than 10% except for conjunctions. Conjunctions have high
percentage of elastic words, which is similar to content words. However, a close
examination shows that many conjunctions act like adverbs. For example, some of the
elastic conjunctions such as [K(CR) yin-(wei) ‘because’, (%) sui-(ran) ‘although’, {H
(&) dan-(shi) ‘but’ are adverb-like, which are different from typical conjunctions such as
H1 he ‘and’. In measure words, the percentage of elastic words should be lower, as some
of the elastic pairs are foreign translations, such as (% %) ka (lu-li) ‘calorie’, which

should be excluded. As expected by the prosody theory, pronouns have a low percentage
of elastic words since they seldom get stress. The reason is that no new information is
provided, where the information is either given in the context or known by speakers in
the conversation.

There are also special styles such as <written>, <dialect>, <ancient>, and <oral>,
where the elastic rate is lower than other styles. To reflect the property of elastic length in
general prospective, proper names and special styles are excluded and the result is

presented in Table 5.3.
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POS Count | POS % | Mono % | Poly % | Elastic %
Noun 4841 | 39.6% 29.5% 8.2% 62.3%
Verb 4463 | 36.5% 49.3% 1.1% 49.6%
Adj. 1779 | 14.6% 48.7% 4.8% 46.5%
Adverb 306 2.5% 66.0% 0.3% 33.7%
Measure 321 2.6% 95.0% 0.0% 5.0%
Onom. 96 0.8% 479% | 31.3% 20.8%
Mood 79 0.6% 96.2% 1.3% 2.5%
Pron 67 0.5% 83.6% | 11.9% 4.5%
Prep. 86 0.7% 96.5% 0.0% 3.5%
Inter;. 63 0.5% 98.4% 1.6% 0.0%
Conj. 40 0.3% 52.5% 0.0% 47.5%
Num. 54 0.4% 96.3% 0.0% 3.7%
Affix 26 0.2% | 100.0% 0.0% 0.0%
All 12221 | 100.0% 44.4% 4.7% 50.9%

Table 5.3: POS counts, POS percentages (POS %), and percentages of words that
are monosyllabic only (Mono %), polysyllabic only (Poly %), and
elastic in length (Elastic %), in all senses excluding special styles and
proper names in MCD.

With regular styles, the percentages of elastic words are higher than that with all
styles, as the word elasticity in special styles are lower. For example, in nouns words in
written, archaic and dialectal styles have lower percentage of elastic words than those in

regular styles, as shown in Table 5.4.

Style Count Noun% Elastic%
Regular 4,968 57% 71%
Written 1034 12% 14%
Archaic 445 5% 18%
Dialectal 154 2% 16%

Table 5.4: Elasticity of words of dialectal, written, and archaic styles in nouns

Though the percentages of elastic words differ between common styles and that
with all styles, the pattern between function words and content words is the same. That is,
the percentages of elastic words vary between POS categories, where content words have
higher percentage of elastic words than functions words, which is summaried in Table

5.5.
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POS Elastic- Elastic-
All % Common %
Content Noun 58.60% 62.30%
Verb 42.10% 49.60%
Adj. 37.20% 46.50%
Adverb 27.30% 33.70%
Function | Measure 8.50% 5.00%
Onom. 6.90% 20.80%
Mood 1.70% 2.50%
Pron 2.60% 4.50%
Prep. 2.90% 3.50%
Inter;. 0.00% 0.00%
Con,j. 36.20% 47.50%
Num. 3.10% 3.70%
Affix 0.00% 0.00%

Table 5.5: POS and percentages of words that are elastic in length (Elastic %), in
function and content words, in all styles and common styles in MCD.

In sum, the percentages of elastic words vary between POS categories where
content words have high percentages of elastic words and function words have low
percentages of elastic words. This results support the prosody theory. Since the
homophone-avoidance theory does not have predictions, the theory is not against our

results.

5.4.2 Elasticity and homphone density by POS

In this section, I examine the relation between homophone density and the
percentage of elastic words by POS. When homophone density is calculated within a
POS, it could differ due to the difference in the inventory sizes of POS categories. To
account for it, I calculated homophone density for each POS. The result is shown in Table

5.6, where proper names and words that are poly-only are excluded.
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Table 5.6:

Excluding onomatopoeia and affix, the result shows that there is significant
correlation between homophone density and the percentage of elastic words by POS (r=

0.71, p<0.05). This is illustrated in Figure 5.1, where affix, interjections, pronouns are

POS Count | Homophone density | Elastic %
Noun 6727 21 55%
Verb 5800 10 43%
Adj. 2453 5 41%
Adverb 428 3 27%
Measure 409 2 9%
Onom. 74 1 27%
Mood 119 4 2%
Pron 108 3 3%
Prep. 103 2 3%
Inter;. 77 2 0%
Con,j. 69 2 38%
Num. 64 3 3%
Affix 32 2 0%

POS counts (Count), homophone density of POS (Homophone
density) and percentages of words that are elastic in length (Elastic %),
in all senses excluding words that are poly-only, and proper names in

MCD.

overlapped with each other in the lower-left corner.

72




Homophone density of POS and elastic words
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Figure 5.1: Homophone density of POS and the percentage of elastic words.

As shown above, the correlation is greatly influenced by the three large groups:
nouns, verbs and adjective. It will be not significant if they are taken out. In addition, it is
still not clear if the correlation holds with content words and function words, since the
sample size is too small to be significant. Therefore, it is not clear whether homophony is
relevant for elasticity, which I will examine in section 5.4.3 using regression models.

In addition, there is a correlation between the size of POS and elastic word length
(r=0.77, p <0.05). In particular, large POS categories tend to have higher percentage of
elastic words; small POS categories tend to have low percentage of elastic words. The

result is consistent with the prediction of the homophone-avoidance theory.

5.4.3 Model comparisons

Last, I examine the effect of homophone density and POS categories through
generalized regression models. The models are listed in (8), where dependent variable is
the elasticity of a word (i.e. elastic or not) and the independent variable(s) is/are the POS

category or/and homophone density of the word. The result is shown in (9).
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(12) Models for comparison

Dependent variable | Independent variables

Model 1 Elasticity (binary) | POS categories

Model 2 Elasticity (binary) | Homophone density

Model 3 Elasticity (binary) | POS categories, Homophone density

(13)  Effects of homophone density and POS
HD effect Model 1: Elasticity ~ POS + HD
Model 2: Elasticity ~ POS
Resid. Df Resid. Dev Df Deviance Pr(>Chi)
1 16449 21516
2 16450  21517-1 -1.5058 0.2198

POS effect Model 1: Elasticity ~ POS + HD
Model 2: Elasticity ~ HD internal
Resid. Df Resid. Dev Df Deviance Pr(>Chi)
1 16449 21516
2 16461  22510-12 -994.13 <2.2e-16 ***

The results show that homophone density is not a significant cue to the elasticity
of'a word (p=0.22). In contrast, POS categories are significant cues (p<0.001). In
particular, content words have high percentage words while function words have low

percentage of elastic words, as shown in the previous sections.

5.5  Summary

In this chapter, I examine the relation between word categories and the percentage
of elastic words in MCD. I show that the percentages of elastic words vary between POS
categories, where content words have high percentage of elastic words while function
word have low percentage of elastic words. POS categories are cues to elastic words
length, while homophony is not.

The prediction of the homophone-avoidance theory is compatible with our results.
It predicts that large POS categories tend to have higher percentage of elastic words;
small POS categories tend to have low percentage of elastic words.

On the other hand, the prediction of the prosody theory is supported by our results.

POS categories are not equally likely to be stressed, thus the percentage of elastic words
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differ between POS categories. Content words are more likely to be stressed and thus
have a high percentage of elastic words; function words are less likely to be stressed and

thus have a low percentage of elastic words.
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Chapter 6

Elastic words in Middle Chinese

6.1  Introduction

This chapter examines elastic words in Middle Chinese (300-1200), one of the
historical periods of the Chinese language that is phonologically represented by the rime
dictionary Qieyun (601 AD). I examine Middle Chinese as an example to test different
theories about elastic words in classical Chinese (up to 1900). In the present study, I use
the term ‘classical Chinese’ as a general term to refer to historical periods of Chinese,
which covers periods of Chinese before Modern Chinese (1900-). Classical Chinese can
be further divided into three historical periods: Old Chinese (before 300), Middle Chinese
(300-1200) and Mandarin (1200-1900) (Wang 1957, and there are other opions on the
time periods such as Norman 1998).

According to the homophone-avoidance theory, syllable inventory size is the key
element that decides the percentage of elastic words. Hence, it is ideal to select a
historical period whose phonological system is well defined but different from Modern
Chinese in invertory sizes. For Old Chinese, there have been no clear estimates of the
number of distinct syllables since words might have prefixes and suffixes (Ding 1979,
Sagart and Baxter 2010, 2012). For Mandarin, the phonological system is similar to that
of Modern Chinese (Wang 1957) and its inventory size does not differ much from
Modern Chinese. Hence, Middle Chinese is the best option for our purpose. Though there
are still detabes on the nature of Qieyun (601 AD) (Shao 1961, Zhou 1966, Wang 1981,
etc.), scholars generally agree that it is a reliable source to study the phonology of Middle
Chinese. In addition, most researchers agree that the syllable inventory in Qieyun (601
AD) is 3500- 4000 (Li 1952), which is nearly three times as large as that of Modern

Chinese.
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There has been a disagreement on the existence of disyllabic words or elastic
words in classical Chinese. Some studies assume that there are not many disyllabic words
in classical Chinese (Karlgren 1949; Dobson1959; Lii 1963; Shi 2002), therefore most
Chinese words must be monosyllabic. Therefore, there cannot be many elastic words. On
the other hand, studies also suggest that there are many elastic words in classical Chinese
(Guo 1938; Duanmu 2007a). Although there are different claims, no evidence has been
provided. Therefore, it is difficult to settle the conclusion.

In this chapter, I have two goals. The first is to gather and annotate data on elastic
words in Middle Chinese. Previous studies did not have quantitative data since such
annotated data were not available. The second goal is to analyze them and evaluate
claims on elastic words in classical Chinese. I show that in Middle Chinese the
percentage of elastic words is as high as that in Modern Chinese. The results do not
support the prediction of homophone-avoidance theory, but it is compatible with the

prosody theory.

6.2  Previous studies

Although the existence of elastic words is well known, elastic words were not
historically studied. They are often mentioned under the term ‘disyllabic words’ or
‘compound words’, which not only include elastic words but also true compounds. Yet,
we can still obtain the information on elastic words from studies focusing on disyllabic
words (Karlgren 1949; Dobson 1956; Lii 1963; Guo1997; Feng 1998b).

I suggest two approaches. One is to assume that the more disyllabic words, the
more elastic words. Since elastic words are included in disyllabic words, it is reasonable
to assume that there is no change in the percentage of elastic words in disyllabic words.
Hence, if there are more disyllabic words, there are also more elastic words accordingly.
In fact, we can get an estimate of the percentage of elastic words in disyllabic words. In
Modern Chinese, there are 40,000 disyllabic words and 10,000 elastic words (see chapter
5), thus elastic words account for 25% of disyllabic words.

The other approach is to assume that the disyllabic words mentioned in previous
studies are all elastic words. If studies claim that there are not many disyllabic words,

there cannot be many elastic words, either, since some of the words are not elastic.
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Hence, by either approach, we consider the estimate of disyllabic words or compound
word in classical Chinese as the maximum estimate of elastic words.

Next, let us look at previous studies on disyllabic words or compound words. I
review three groups of studies.

First, it has been a common assumption that before Modern Chinese, most
Chinese words are monosyllabic and there are only a few elastic words (e.g. Karlgren
1949; Dobson 1956; Lii 1963). For example, Karlgren (1949) assume that classical
Chinese mostly consists of monosyllabic words. Dobson (1959: 6) suggests that
compounds in Late Archaic Chinese (LAC, fourth and third centuries BC) were never
higher than 3%, far below the percentage in Modern Chinese (see chapter 4). Lii (1963)
also suggests that there are not many elastic words in classical Chinese. The study
proposes that the increase of disyllabic words started only from the second half of the 19"
century; long after Chinese lost most of its syllable contrasts. However, these studies did
not give any quantitative evidence for their hypotheses.

Second, some studies propose that though there are not many elastic words in Old
Chinese, disyllabic words continue to increase especially during the period of Middle
Chinese (300-1200) (Kallgran 1958; Feng 1998b; Guo 1997; Shi 2002).

Feng (1998b) suggests that compound words exist in the period of 500 BC-
220AD, which roughly corresponds to Old Chinese. In particular, the paper proposes that
compound words increase sharply during the Han Dynasty (206 BC- 220 AD), which is a
transitional period from Old Chinese to Middle Chinese. Up to the Han Dynasty,
compound words account for less than 3% of the lexicon. Furthermore, the increase of
disyllabic words continues. For example, in Wei-Jin period (220-450), 839 monosyllabic
words were found replaced by disyllabic words in the commentary of Er Ya (c. 200 BC)
and Fang Yan (c. 50 BC) (Xu 1981).

As suggested by Duanmu (2007a), the definition of compounds in Feng (1998b)
as well as Dobson (1959) is quite narrow. They only consider words as compounds if

their meaning is specialized and non-transparent. For example, expressions like %] you
deng ‘oil lamp’ and /K shui jing ‘water well’ are not treated as compounds since their

meanings can be analyzed as the combination of the meaning of their components. Due to

the narrow definition of compounds, their estimation of compound in Old Chinese is
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expected to be too low. Since the number of elastic words continues to increase,
compound words should be more than 3% in Middle Chinese.

Guo (1997) provides a higher estimate of disyllabic words Old Chinese (before
200 BC). The study estimated that disyllabic words represented roughly 20% of the
lexicon, which is higher than previously estimated (Dobson 1959; Feng 1998b). The
study also suggests that the increase of disyllabic words continues over later historical
periods. Thus, according Guo (1997), disyllabic words account for over 20% of the
lexicon in Middle Chinese.

Two studies provide quantitative evidence on the increase of disyllabic words
since Middle Chinese (Karlgren 1958; Shi 2002). Karlgren (1958) selects 163 disyllabic
compounds from Zhuzi yulei, all of which are still used in Modern Chinese. The first
appearance of these disyllabic words is checked in dictionaries. The result is shown in

Table 6.1.

Disyllables | %
Before 600 10 6%
600-900 53 33%
900-1200 98 60%
After 1200 121 74%
Unidentifiable 163 100%

Table 6.1: The first appearance of 163 compounds from Zhuzi yulei. All
ompounds are still used in Modern Chinese. The first appearance of
these words is checked in dictionaries. The table is adapted from
Karlgren (1958).

Among 163 disyllabic words, 26% of them were not found in the dictionaries. For
the rest of the words, at least 60 % of them were first found in the period of Middle
Chinese (300-1200).

Similarly, Shi (2002:75) also selected 124 disyllabic verbs from Zhuzi yulei and
checked their first appearance in texts from the fifth, the eighth and the twelfth century.’
The result is listed in Table 6.2.

? The texts the study investigated are Shi shuo xin yu in the fifth century, Dunhuang
bianwen in the eighth century and Zhuzi Yulei in the twelfth century.
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Disyllables | %
Before 400 AD 7 6%
400-700 49 40%
700-1100 124 100%

Table 6.2: The first appearance of 123 disyllabic verbs from Zhuzi yulei. The first
appearance of these words is checked in texts from the fifth, the eighth
and the twelfth century. The table is adapted from Shi (2002).

As shown above, only a few disyllabic words were first found before Middle
Chinese. Most of them (94%) first occur in the period of Middle Chinese.

Though Karlgren (1958) and Shi (2002) examine the increase of disyllabic words
using quantitative evidence, the data size is quite small for each period, where the larger
one includes only 163 words. In addition, the selected words are not from random
sampling, which might affect the reliability of the results.

As we have seen above, various studies have all point to the fact that there is an
increase of disyllabic words in Middle Chinese. However, there are no consensuses on
the estimates of the percentage of disyllabic words. The estimates vary from 3% to 20%
for the entire lexcion. Moreover, in the two quantitative studies, the data size is small and
the method is rather causal.

Third, there are also researchers argue that there have always been elastic words
in classical Chinese. Guo (1938) argues that Chinese words have always had elastic
length. Guo cites many previous scholars who made similar comments, such as Gu

Yanwu. Some examples are shown in (1).

(1) Elastic words in Classical Chinese (Guo 1938)

Disyllabic Monosyllabic Gloss
Repetition | V#7F yang-yang | ¥ yang ‘lots of water’
Truncation | 7 you-yu % yu ‘hesitate’
Addition Fif £ a-mu mu ‘mom’
Opposites | 5[5 yi-tong 7t i, [A tong | ‘the same’

In ‘lots of water’, V¥ yang-yang is used when we need to speak slowly and V¥

yang is used when we need to speak fast. ¥4 yu is truncated from disyllabic form Jt 7%

80



you-yu, and used when we need to speak fast. In contrast, [ a is added to the
monosyllabic form £} mu to form a disyllabic form. In 5[] yi-tong, 7 yi and [ tong
mean ‘different’ and ‘the same’, respectively. The former lost its meaning and the
disyllabic form only means ‘the same”’.

Duanmu (2007a) agrees with Guo (1938) that elastic words must ‘exist in the
past, too, although the exact extent remains unknown.” Again, neither of the studies has
offered quantitative evidence to support the arguments.

In sum, in this section I review studies on how many elastic words there are in
Middle Chinese. However, there is no consensus so far. In addition, only a little
quantative evidence has been provided and the method is rather casual. In the present
study, I will collect and annotate a sampled data from Tang poems in order to better

clarify the empirial facts and evaluate theories on elstic words in Middle Chinese.

6.3  Predictions

Let’s first look at the predictions of the two theories on Middle Chinese. Recall
that the homophone-avoidance theory, proposes that disyllabic words are created to
reduce homophony and avoid ambiguity after massive syllable loss in Chinese. Since
monosyllabic forms are still in use, Chinese ends up with many elastic words
(monosyllabic-disyllabic pairs). In contrast, the prosody theory proposes that elastic
words are created because disyllabic words are needed in some positions (prosodically
strong positions), due to the phonological requirement of Foot Binarity (Prince 1980),
while monosyllabic words are needed in other positions.

In the homophone-avoidance theory, elastic words are related to homophony,
whereas in the prosody theory the key factor is the prosodic positions. It is reasonable to
assume that Middle Chinese and Modern Chinese have similar prosodic requirements.
Hence, the difference between the two is the degree of homophony. For a language, 1
define the degree of homophony (i.e., homophone density) as the number of morphemes

divided by phonological resources, stated in (2).
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(2) The degree of homophony for a language
H = M/S, where H is homophone density, M is the number of morphemes, and S

is the number of distinct syllables (with tonal contrast).

In the present study, I assume that the number of morphemes in Middle Chinese is
the same as that in Modern Chinese. There are two reasons. One is that there are similar
number of characters in Middle Chinese and Modern Chinese. Second, the number of
morphemes each character represents is also similar between Middle Chinese and
Modern Chinese. Therefore, the total number of morphemes ought to be similar. In
contrast, there are studies claiming that the size of the lexicon is increasing since it is
insufficient to account for objects that are recently brought into the lexicon (Packard
2000). However, the increase of the lexicon is realized through compounding, while the
number of morphemes does not increase.

Since the number of morphemes is the same between Middle Chinese and Modern
Chinese, the degree of homophony is determined by syllable inventory size according to
(2). Middle Chinese has 3, 500 to 4,000 syllables with tonal contrast. For example, the
Que Yun database of Pan has 3761, and Shao (2008) has 3606 distinct syllables. On the
other hand, Modern Standard Chinese has 1,300, which is about one third of that in
Middle Chinese. Given that Modern Chinese has about 10,000 monomorphemes, the
overall homophone density of Modern Chinese is 7.7 morphemes per syllable, while it is
only 2.5 to 2.9 morphemes per syllable in Middle Chinese. Information of syllable
inventory sizes and homophone density in Middle Chinese and Modern Chinese are

shown in (3).

3) Syllable inventory sizes and homophone density of Middle and Modern Chinese

Middle Chinese | Modern Chinese
Distinct Syllables 3,500-4000 1,300
Homophone density | 2.5-2.9 7.7

According to homophone-avoidance theory, Modern Chinese has a small syllable
inventory, thus there are many homophones, which invokes the need to create disyllabic

words. Middle Chinese, on the other hand, has three times as many distinct syllables as
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Modern Chinese. Hence Middle Chinese has fewer homophones and less need for

disyllabic words. The prediction is stated in (4).

4) Predictions of the homophone-avoidance theory on Middle Chinese
The percentage of disyllabic words is lower in Middle Chinese than that in
Modern Chinese.

According to the prosodic theory, disyllabic words are created to satisfy
phonological requirement and the number of distinct syllables is irrelevant. Thus, the
prosodic theory does not have a prediction.

Next, I will gather quantitative data to examine disyllabic words in Middle
Chinese, and test the predictions. In the next section, I introduce the data and how they

are annotated.

6.4 Method

6.4.1 Data

In the present study, I shall examine the lexical data in the Tang Dynasty (618-907
AD), when Que Yun (601AD) is used as a guide of reading classical texts. In particular, I
focus on poems. There are two reasons. First, the traditional Chinese dictionaries are
based on characters not words, which do not differentiate words senses. In addition, the
dictionary definitions are not always available. Thus, the elasticity information cannot be
obtained, either. Second, for poems, there is a large amount of high-quality data. As I will
show below, the number of characters that poems include is almost comparable to the
character inventory of Modern Chinese. In other words, it is a good representation of the
lexicon.

For poems, I shall look at Quan Tangshi (1705) [The complete collection of Tang
poems]. Quan Tangshi is collected by scholars in the Qing Dynasty (1636-1912). The
collection includes 48,000 poems composed by 2,200 authors. Each poem contains 2 or
more lines. The counts of lines and characters are listed in (5), excluding titles, author

names, and comments.
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(5) Line and character token counts in Quan Tangshi

Count
Line 465,053
Character token 2,597,374

Poems are further divided into different types according to the length of lines,
rhyming requirements, etc. According to the length of lines, there are mainly 3 types: 3-
syllable lines, 5-syllable lines and 7-syllable lines, where the latter two constitute most of
the poems. In particular, 5-syllable line is the most common type, which constitutes 65%
of the lines. The counts of lines and characters of 5-syllable lines are shown in (6),

excluding titles, author names, and comments.

(6) Line and character counts of 5-syllable lines in Quan Tangshi

Count

Line 301,172

Character token | 1,505,860 (non-character 467)
Character type 6,982 (non-character 21)

Among 5-syllable lines, there are 6,982 distinct graphs, of which 21 are non-
character graphs. There are 467 tokens of non-character graphs, which could in fact be
more than 21 rare characters that do not have proper computer font.

In summary, it is safe to say that there are 7,000 distinct characters among 5-
syllable lines, and likely to be 10,000 characters in all of Quan Tangshi. Modern Chinese
dictionary (2005) has about 7,000 common distinct characters. Therefore, the total of
distinct characters in Quan Tangshi is very close to that in modern Chinese. In other
words, Quan Tangshi covers almost the entries vocabulary.

In the present study, I use poetry not prose. It is an interesting question if the
choice of the genre would greatly influence the result. I would say no. The difference
between poetry and prose lies on two aspects. First, small amount of words are used in
one not the other genre. For example, some function words might be missing in poetry.
However, most of the words are the same for both genres. Second, the frequency of

words might be different between poetry and prose. However, we are looking at the
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availability of elastic words not the frequency. Thus, the result is not expected to be much
different if prose were used.

For sampling, I randomly sample 10 Qi lii, which are poems of 7-syllable lines,
and 8 lines per poem. There are 7271 Qi li with 58,168 lines. With 10 Qi lii, the sample
includes 560 characters. The sample size seems small, but it could be reliable. There are
two reasons. First, the result might be robust. For example, if the percentage of elastic
words is 70% of the 10 samples, it is unlikely that the percentage is 10% if we sample
100 poems. Second, the 10 poems are from random sampling. The result might be more
precise, but it is unlikely to differ greatly if we sample 100 poems. I could have added 10

more poems, but the result should be the same. The procedure is summarized in (7).

(7) Procedures

a. Sample every 700 poems from Qi lii (to get 10 poems)
b. Segment lines into words
c. Check the elasticity of words in all poems of Quan Tangshi

For the method for annotation is introduced in the following section.

6.4.2 Annotations
Now, let us consider the annotation. I will illustrate the annotation using a sample
poem, which is provided in (8). The translation is from the English translation of ‘300

Selected Tang Poetry’.

(8) Elastic words in a Tang poem (underline indicates disyllabic non-compound
words, which can be ‘Elastic2’ or ‘poly-only’, to be explained below)

Words Gloss

HACTHEA L 7 Where long ago a yellow crane bore a sage to heaven,
G b 204 T Y Rk 7 Nothing is left now but the Yellow Crane Terrace.
W —EAEIR 6 The yellow crane never revisited earth,
Ha T & 5 And white clouds are flying without him forever.

)1 3 X BE A 5 ...Every tree in Hanyang becomes clear in the water,
75 5 2 O 4 And Parrot Island is a nest of sweet grasses;
EEESIET 5 ButI look toward home, and twilight grows dark
HRPT AN R 7 With a mist of grief on the river waves.
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For each poem, lines are segmented into words. For example, the first line in (8)
has 7 words, where each character is a word. In line 2, there are 6 words where %514 is
disyllabic word.

Then I check the elasticity of each word in all poems in Quan Tangshi. Recall that
there are three length types. Here elastic words are futher divided in to monosyllables

(Elasticl) and disyllables (Elastic2). The length types are listed in (9).

9) Length types and syllable length checked in Quan Tangshi

Length types Syllable length
1-only Monosyllabic
Poly-only Disyllabic
Elasticl Monosyllabic
Elastic2 Disyllabic

For a monosyllabic word, I check if it only has a monosyllabic form (i.e. 1-only)
or it is the short form of elastic words (i.e. Elasticl). For a disyllabic word, I check if it
only has a polysyllabic form (i.e. poly-only), or if it is the long form of elastic words (i.e.

Elastic2).
The analysis of the sample in (8) is provided in (10), (11), (12) and (13),
corresponding to the length type of 1-only, poly-only, Elasticl and Elastic2, respectively.

In the analysis, repetitions of words are not listed below. There is one place name X H

han-yang, which I exclude from following discussion.

(10)  Analysis of 1-only words in (8)

H xi ‘past’

A ren ‘person’
L yi ‘already’
I ci ‘this®

* cao ‘herb’

17T he ‘where’
% yu ‘left’

¥ lou ‘building’
— yi ‘once’

/N bu ‘negation’
7¥ kong ‘empty’

86



75 fang ‘fragrant’
i yan ‘smoke’

)1 chuan ‘river’
#& shi ‘predicate’
_I* shang ‘above’
{i shi ‘to make’
T gian ‘thousand’
M zhou ‘island’
25 yun ‘cloud’

(11)  Analysis of poly-only words in (8)

PEHY ying-wu “parrot’

(12)  Analysis of Elasticl words in (8)

# huang ‘yellow’

75 t4 huang-se ‘yellow-color’

F bai ‘white’ {4 bai-se ‘white-color’
5 he ‘crane’ Al #Y xian-he ‘crane’
% qu ‘leave’ %% li-qu ‘leave-go’

7€ cheng ‘ride’

43¢ jia-cheng ‘ride-ride

Hb di “place’

Hi 7 di-fang ‘place-side’

%} zai ‘year’ fE#X nian-zai ‘year-year’

& qing ‘sunny’ & B qing-lang ‘sunny-clear’
P shu ‘tree’ PA shu-mu “tree-wood’

JH yan ‘smoke’ JH %% yan-wu ‘smoke-fog’
% bo ‘wave’ 7K shui-bo ‘water-wave’

{L jiang ‘river’

KT chang-jiang ‘long-river’
(Yangtze River)

# chou ‘worry’

&K you-chou ‘worry-worry’

&b chu ‘location’

AL Fr chu-suo ‘location-place’

(13)  Analysis of Elastic2 words in (8)

&R fu-fan ‘again-return’ IR fan ‘return’

%1% you-you ‘leisurely’ 1% you ‘leisurely’

Jili li-li “distincly’

J7 1i “distincly’

F 3 gi-qi ‘exuberant’

2 qi‘exuberant’

H % ri-mu ‘sun-sunset’ # mu ‘sunset’
% & xiang-guan % xiang
‘hometown-check point’ ‘hometown’
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The words listed in (10) do not have disyllabic forms (i.e. 1-only). For example, I
search ¥ xi ‘past’ in all poems of Quan Tangshi, but no corresponding long forms are
found. In (11), I search #5#Y ying-wu ‘parrot’ as well as %5 and &, but no disyllabic form
has been found for either %9 or #. Therefore, 51 ying-wu ‘parrot’ only has a
polysyllabic form (i.e. poly-only).

In (13), for each disyllabic word in the sample, there is a monosyllabic form
found in Quan Tangshi. For instance, H % ri-mu ‘sun-sunset (sunset)’ occurs as a
disyllabic form in the sample. I search for % and it is found in the line ‘7] 1% 55 &
[what a pity for the sunrise and sunset]’. Now let us examin if H & and % fulfill the
criteria for elastic words. First, H % is disyllabic and % is monosyllabic. Second, they
share the same morpheme %:. Third, & means ‘sunset’ which is the same as H % ‘sun-
sunset’. Fourth, both lines of ‘) H %= [already sunset]’ and ‘(%) L% [(today it has)
already sunset]’ are found, therefore they are also interchangeable. After the examiniation
of the four criteria with H % and % , it is clear that they form a pair of elastic words and
H % is the disyllabic form (i.e. Elastic2).

Now let us look at (12), which is not very obvious. Words in (12) appear as a
short form in the sample. However, a corresponding long form is found in other poems in
Quan Tangshi. For example, I search i ging ‘sunny’ in Quan Tangshi and found a
disyllabic form B B ging-lang ‘sunny-clear’ where they share the morpheme % ging
‘sunny’ . In addition, i Bff ging-lang ‘sunny-clear’ means sunny, therefore i B and i
are synonymous. Lastly, they acan occur in similar contexts, such as /N3 CUIE = I I
[snow has stopped and the whether is clear and sunny, the leaf ofcommon reed brings a
shadow]’ and ‘Fk K ELHE B [In autumn, the weather is clear and sunny]’. Hence, i B
and % are a pair of elastic words and % ging ‘sunny’ is the monosyllabic form (i.e.

Elasticl).

The count of length types in the sample in (8) is summarized in (14).
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(14)

Since both Elasticl and Elastic2 are elastic words, the table shows that 64% of

words in the sample are elastic. The rest nine poems are examined in the same method

The count of length types in the sample shown in (8)

Length Count | %
types

1-only 20 49%
Poly-only 1 2%
Elasticl 14 34%
Elastic2 6 15%
All 41 100%

and the result of their length property is shown in the following section.

6.5 Results

In this section, I examine elastic words in 10 sampled Tang poems. The result is

shown in Table 6.3 and Table 6.4.

Poem | 1-only | Poly-only | Elastic Words | Elastic%
1 5 2 41 48 85%
2 18 1 33 52 63%
3 10 2 39 51 76%
4 15 3 32 50 64%
5 11 4 32 47 68%
6 16 2 35 53 66%
7 6 2 41 49 84%
8 11 3 37 51 73%
9 9 1 43 53 81%
10 20 1 20 41 50%
All 121 21 353 495 71%

Table 6.3: Word length of words of 10 sampled poems in Quan tangshi, Word
length information includes the number of words that are
monosyllabic-only (1-only),
polysyllabic-only (poly-only), the number of words that have elastic
(Elastic), the number of words in each poem, and the
percentage of elastic words (Elastic %). ‘Elastic’ includes words that
are short forms of elastic words (i.e. Elasticl) and words that are

length

the number

long forms of elastic words (i.e. Elastic2)

&9

of words




Count %
1-only 116 23.3%
Poly-only |21 4.2%
Elastic 361 72.5%
All 498 100.0%

Table 6.4: Distribution of word length types in 10 sampled poems in Quan
tangshi, Word length information includes the number of words that
are monosyllabic-only (1-only), the number of words that are
polysyllabic-only (poly-only), the number of words that have elastic
length (Elastic). ‘Elastic’ includes words that are short forms of
elastic words (i.e. Elasticl) and words that are long forms of elastic
words (i.e. Elastic2)

The result shows that there are many elastic words in Tang poems (mean=
72.5%). The result is quite consistent across poems (SD = 9%). For all poems the elastic
words constiture over 63% of the words. The average of elastic words is much precise
than previous estimates, where the highest of estimate is over 20% (Guo 1997).

Furthermore, the average of elastic words is higher than that in Modern Chinese
(46.8%) (See Chapter 5). It is interesting to ask why it is the case or if it is related to the
genre of poetry. Here is the reason. In the present study, elastic words are search for in all
Quan Tangshi, which as I have shown covers almost the entire vocabulary. In this sense,
the avalibility of elastic words is comparable to that in the Modern Chinese dictionary.
However, in the sample of 10 poems, there are more content words and fewer function
words. As I have shown in chapter 5, content words have higher percentage of elastic
words than function words. Hence, the higher average percentage of elastic words in
poems results from the high percentage of content words. Once the POS difference is
factored out, the average percentage of elastic words in Middle Chinese should be similar
to that in Modern Chinese.

Now let us examine the predictions of the homophone-avoidance theory. Recall
that the homophone-avoidance theory predicts that the percentage of disyllabic words is
lower in Middle Chinese than that in Modern Chinese. The reason is that there three
times as many syllables in Middle Chinese, thus homophone density is low and the need
for disyllabic words is also low. The prosody theory, on the other hand, does not have

predictions on elastic words in Middle Chinese, since homophony is irrelevant to
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elasticity. Therefore, according to our result, the homophone-avoidance theory again
makes wrong predictions on elastic words in Middle Chinese. The prosody theory is

again compatible with our results.
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Chapter 7

Elastic words in Mandarin and Cantonese

71 Introduction

In this chapter, I investigate elastic words in Mandarin and Cantonese. In
particular, I examine if Mandarin has higher percentage of disyllabic words than
Cantonese.

There are four reasons why this is of interest. First, many studies have compared
Mandarin and Cantonese (T’sou 1976, Ke 2007 and Jin 2011). Predictions are often made
that there are fewer disyllabic words in Cantonese (e.g. Lii 1963). However, the
conclusion is inconclusive due to various issues in method (which I discuss below).
Second, the comparison between Mandarin and Cantonese is often used as evidence to
support the homophone-avoidance theory. Third, the homophone-avoidance theory and
the prosody theory make different predictions on the percentage of disyllabic words in
Mandarin and Cantonese (which I introduce below). Lastly, there are problems with the
data used in previous studies, such as small sample size, unbalanced style, etc. Due to
these reasons, there is a need for more careful comparison between Mandarin and
Cantonese.

In this chapter, I recheck the disyllabic words in Mandarin and Cantonese and
examine the predictions of the homophone-avoidance theory and the prosody theory. I
show that that Mandarin and Cantonese have similar percentages of disyllabic words and

that the size of syllable inventory has no effect on word length.

7.2 Previous studies
Many studies have proposed that there are fewer elastic words in Cantonese since there

are fewer homophones. One typical statement of this view is stated in (1).
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(1) Lii (1963: 21), “Why is there a strong tendency for disyllabic words in Modern
Chinese? The large number of homophones should be an important factor.
Because of sound change, many characters that used to sound different
historically have now become homophones, and the creation of disyllabic forms is
a compensating measure. ... There are fewer homophones in the dialects spoken
in places such as Guangdong and Fujian, and the tendency of disyllabification is

weaker.’

However, Lii (1963) did not provide any evidence. In this section, I focus on three
studies that have offered some quantitative evidence: T’sou 1976, Ke 2007 and Jin 2011.
All the three compare Cantonese and Mandarin in order to argue for the homophone-
avoidance theory.

T’sou (1976) compares Mandarin (Standard Chinese) and Cantonese. First, he
observes that, excluding tones, Mandarin has about 400 different syllables whereas
Cantonese has 700. Then he offers an experiment in which Mandarin and Cantonese
speakers were asked to tell two short stories. Percentages of disyllabic words were then
counted, and it was found that Cantonese speakers used fewer disyllabic words than

Mandarin speakers. Consider the data from one of the stories, shown in Table 7.1.

Type/Token | Poly Type % Poly % Token %

Mandarin Extended 1:3.2 28.9% 14.70%
Standard 1:2.8 27% 16.80%

Cantonese | Extended | 1:3.2 20.30% 11.50%
Standard 1:2.7 18.70% 12.90%

Table 7.1: Percentages of polysyllabic words in Mandarin andCantonese, in type
and token counts, in the story ‘The boy who cried ‘Wolf!” (T’sou 1976:
82). “Extended” refers to speakers who told the story with elaboration.
“Standard” refers to speakers who told thestory at normal length.

More than one speaker was used in each dialect. The average percentages of
polysyllabic words are clearly quite different between the two dialects. However, some
questions remain. First, it was not reported how many speakers were used in each dialect.

Second, there are no statistics on the variation among speakers of a dialect, or on whether

93



the difference between the dialects is significant. Third, the data size is not reported, but
it is likely to be rather small. For example, a typical Chinese version of the story in Table
7.1 is about 400 graphs (including punctuations), or about 200 words in English.
Therefore, it is unclear whether such a data size can adequately reflect the overall
difference between the two dialects. Fourth, word segmentation was probably done by the
author himself, but the method was not reported. In particular, word segmentation is a
notorious problem in Chinese and decisions on whether a disyllabic unit is a phrase (two
words), a compound (possibly two words), or a single word are not always obvious. The
author does give some examples, but they are not always clear. For example, Mandarin
N+er (noun with the —er suffix) is counted as a disyllabic word (T’sou 1976: 77), but
such forms are normally pronounced as a single syllable (Duanmu 2007a). In summary,
while T’sou (1976) is innovative in introducing quantitative argument for the orthodox
view, its conclusion remains open, since its data size is small and its method is rather
casual.

Ke (2006) proposes two correlations between Chinese dialects, shown in (2).

(2) Two correlations found among 20 Chinese dialects (Ke 2006)

a. There is a strong negative correlation between the number of distinct syllables
and the degree of homophony.

b. There is a strong positive correlation between the degree of homophony and
the degree of disyllabification.

The correlation in (2a) is not controversial. Specifically, complete lists of
syllables of Chinese dialects are available, and such lists indeed vary in size. For
example, if we include tones, Shanghai has about 900 syllables (Xu & Tao 1997),
Standard Chinese has 1,300 (Duanmu 2007a), and Cantonese has 1,800 (Kao 1971). If
we assume that Chinese dialects have a similar number of morphemes, most of which are
monosyllabic, then the degree of homophony (or homophone density) will clearly differ
from dialect to dialect.

The correlation in (2b) is less obvious though. Let us consider what is reported in

Ke (2006), shown in Table 7.2.
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Dialect Syllable | Homo% | Disyl%1 | Disyl%?2
Taiyuan 828 0.70 0.60 0.40
Wuhan 870 0.72 0.62 0.40
Chengdu 938 0.70 0.62 0.42
Yangzhou 947 0.68 0.61 0.40
Hefei 976 0.68 0.61 0.40
Changsha 981 0.67 0.62 0.41
Suzhou 999 0.64 0.61 0.40
Shuangfeng 1,001 0.67 0.63 0.43
Wenzhou 1,048 0.65 0.53 0.31
Ji’nan 1,063 0.69 0.59 0.36
Xi’an 1,084 0.69 0.61 0.41
Nanchang 1,111 0.66 0.60 0.38
Beijing 1,125 0.67 0.62 0.41
Jian’ou 1,241 0.63 0.55 0.31
Meixian 1,304 0.60 0.60 0.39
Yangjiang 1,319 0.61 0.51 0.24
Guangzhou 1,367 0.59 0.50 0.24
Fuzhou 1,413 0.61 0.51 0.25
Chaozhou 1,759 0.52 0.50 0.23
Xiamen 1,855 0.54 0.54 0.29

Table 7.2: Syllable counts, percentages of syllables with homophones, and
percentages of disyllabic words (counted in two ways) in 20 Chinese
dialects (Ke 2006: 150). Disyllabic monomorphemes are counted as
disyllabic words in Disyl%]1 and as monosyllabic words in Disyl%2.

The correlation between the degree of homophony and the degree of
disyllabification is found to be statistically significant, even though there is some
variation among the dialects and the differences seem small. Still, there are some
questions.

First, the number of syllables and the percentage of homophones are mostly based
on Peking University (1989), which consists of some 3,000 common characters, whereas
the percentage of disyllabic expressions is based on Peking University (1995), which
consists of 905 common lexical entries. Therefore, the data sets are not only different but
are rather small. For example, in Modern Chinese Dictionary (XDHYCD 2005), there
are 10,000 characters and over 60,000 entries. Second, many of the 905 entries in Peking

University (1995) are true compounds, such as % Al zhu rou ‘pig meat (pork)’, % su
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cai ‘vegetarian dish’, 7F7K kai shui ‘boiled water’, 2R wu fan ‘noon meal (lunch)’,
& dian tong “electric tube (flashlight)’, FA K yin tian ‘cloudy day’, and B34F ming nian
‘next year’. Such compounds have to be at least disyllabic in most dialects, regardless of
the degree of homophony. Therefore, it would be better to exclude them from calculation.
Third, of the 20 dialects in Table 7.2, only 16 are from Peking University (1995), and two
dialects in Peking University (1995) are not found in Table 7.2. It is not explained where
the disyllabic data for the 4 added dialects come from, nor why the data of two dialects
are left out. It is worth noting, too, that of the four added dialects, two have the fewest
number of syllables (Taiyuan and Wuhan), which could have changed the statistics.
Fourth, the 905 lexical entries in Peking University (1995) are based on Standard
Chinese. It is not entirely clear whether they fairly represent the basic vocabulary of other
dialects. Fifth, as just mentioned, Peking University (1995) contains 905 lexical entries,
yet in Ke’s calculation, there are 1,236 entries (Ke 2006: 149). It is not explained where
the 300 extra words come from. Finally, in both Peking University (1989) and Peking
University (1995), there are many words that have two pronunciations and therefore
counted twice. However, such words appear more often in in Cantonese than in
Mandarin, which may change the result.

Last, let us consider the proposal of Jin (2011). Jin (2011) proposes a linear
relation between the size of the syllable inventory and the percentage of monosyllabic

words, regardless of the language. This is shown in (3).

3) The relation between syllable inventory size (S) and the percentage of
monosyllabic words (M), regardless of the language (Jin 2011):
S/M = C, where C a constant

Jin illustrates her proposal with data from Mandarin, Cantonese, English, and
Japanese. For example, she argues that Scan /Mcan = Sgng /MEne (Jin 2011: 49), where Scan
is the number of syllables in Cantonese, Mcan 1S the percentage of monosyllabic words in
Cantonese, Sgng 1s the number of syllables in English, and Mgy, is the percentage of

monosyllabic words in English.
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The data for Mandarin are based on materials that cover a wide range of subjects.
In contrast, the data for Cantonese are based on two textbooks on the Cantonese
language. Therefore, the data for the two dialects are not parallel in content or style; this
is problematic, because the average word length can vary a lot from style to style.

In addition, the difference in the percentage of monosyllabic words is not always
very large between Mandarin and Cantonese. This can be seen in Table 7.3, where the
Mandarin data are based on 3,000 most frequent words in a corpus of over 200 million

characters, and the Cantonese data are based on two textbooks on Cantonese.

Language | Source Words | Mono | Mono%
Mandarin | High frequency words 3,000 | 1,000 333
Cantonese | Textbooks on Cantonese | 2,291 796 34.7

Table 7.3: Percentages of monosyllabic words in the basic lexicons of Mandarin
and Cantonese (Jin 2011: 38).

In sum, the comparisons are not conclusive since there are issues with the method
in previous studies. In particular, the data used to draw conclusions are not parallel. To
account for it, I examine two parallel data sets of Mandarin and Cantonese in following
section 7.4. Before that, let us first consider the predictions of the two theories,

introduced in the following section.

7.3  Predictions

In this section, I introduce the predictions of the homophone-avoidance theory
and the prosody theory on disyllabic words in Mandarin and Cantonese.

Mandarin and Cantonese are often compared with each other since two dialects
differ in the number of distinct syllables: Mandarin (1,300 distinct syllables) and
Cantonese (1,800 distinct syllables). According to homophone-avoidance theory, since
Cantonese has more distinct syllables, there are fewer homophones and hence the need
for creating disyllabic words is less strong. Therefore, there are fewer disyllabic words in
Cantonese. In contrast, Mandarin has fewer distinct syllable, hence more homophones
and strong need for disyllabic words. As a result, there are more disyllabic words in

Mandarin. The prediction is summarized in (4).
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(4) Prediction of the homophone-avoidance theory on Mandarin and Cantonese
The more syllables a Chinese dialect has, the fewer homophones there are, and
the less the need for creating disyllabic words, and hence a lower percentage of

disyllabic words it has.

In contrast, according to the prosodic theory, disyllabic words are created for
prosodic requirements and have little to do with the number of syllables a language has. It
is reasonable to assume that the phonological requirement is the same for Mandarin and
Cantonese. Therefore, the prosodic theory would predict that Mandarin and Cantonese

should have similar percentages of disyllabic words. The predictions are shown in (5).

(5) Prediction of the prosody theory on Mandarin and Cantonese

Mandarin and Cantonese have similar percentages of disyllabic words.

In the following section, I collect word length data from Mandarin and Cantonese

and examine the two predictions against the data.

7.4  Method

We have seen that several studies have argued for the homophone-avoidance
theory using cross-linguistic evidence (T’sou 1976, Ke 2006, Jin 2011). To verify their
conclusions, I also conduct an examination of words length comparing Mandarin and
Cantonese. However, different from previous studies, I examined two parallel textbooks
to account for the problem on imbalanced data. The method is introduced below, where I
first provide a recap on Mandarin and Cantonese, and then introduce the data and finally I
explain the method of annotation.

Recall that Cantonese has more distinct syllables than Mandarin. If we assume
there are similar amount of morphemes in Mandarin and Cantonese, Cantonese ought to
have fewer homophones, according to (6) (introduced in Chapter 6). Hence, there is less

need for disyllable words and there exists fewer disyllabic words in Cantonese.
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(6) The degree of homophony for a language
H = M/S, where H is homophone density, M is the number of morphemes, and S

is the number of distinct syllables (with tonal contrast).

I shall focus on lexical data, where the length of morphemes is provided. The

information of interest is shown in (7).

(7) Information of interest for the present study

a. The syllable inventory of a language (including tonal contrast)
b. The percentage of disyllabic words

Complete lists of syllables of Mandarin and Cantonese are available, which can
be exhaustively listed. Including tones, Mandarin (i.e. Standard Chinese) has 1,300
distinct syllables (Duanmu 2007a), and Cantonese has 1,800 (Kao 1971). For both
languages, I count the number of monosyllabic words. There are words or phrases that
contain three or more syllable in the two dialects, but the amount is small. It is reasonable
to assume the percentage of trisyllabic or longer words are similar between Mandarin and
Cantonese. Hence, to simply the issue, I assume the textbooks only contain monosyllabic
words and disyllabic words. I count monosyllables since it is easy to count and can also
avoid accounting polysyllables. The percentage of disyllabic words equals one minus the
percentage of monosyllabic words.

Let us consider the selection of data. One of the issues of previous studies is that
the data they use are not parallel. The languages in comparison may have very different
morphological structure, which makes it difficult to compare. For example, Japanese has
regular suffixes whereas Chinese does not (e.g. Jin 2011). Besides, the content and styles
of data often differ between languages in comparison. For example, Mandarin data may
be based on various subjects and styles while Cantonese data are from one introductory
textbook of the language (e.g. Jin 2011).

In this study, I carry out a complete annotation of word length in two parallel
textbooks, a Mandarin textbook and a Cantonese textbook (Chao 1948 vs. Chao 1947),
listed in Table 7.4. Both data are in the form of introductory textbooks, thus the content
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are parallel. The selection criteria and word segmentation are also likely to be consistent

since the two textbooks were edited by the same author and around the same time.

Language | Source Author and year
Mandarin | Mandarin Primer (textbook) | Chao 1948
Cantonese | Cantonese Primer (textbook) | Chao 1947

Table 7.4: Sources of the Mandarin and Cantonese data.

Next, let us consider annotation. Mandarin and Cantonese data contain on three
aspects: phonemic transcriptions, gloss and some usage indications (for measure word in
particular). A sample of original data is provided in Figure 7.1 for Mandarin and Figure
7.2 for Cantonese.

A

.2 (or .ia after open vowels) particle for
pause 122,10, 228.8; for (new) ques-
tions 594, 1226 (hzgh piteh) for ez~
pressing obviousness 123.13; (low
pitch) for echo questions 129.3, 139.3

asn I, me (dialectal) 99

Asl No indeed! Oh, nol! 50.27, 146.57,
222.50, 263%

ae short (of stature) 30.10f

Agentyng Argeitina 227%

.Ahl Mind you! 159%, 207%; Welll 205°%
inlerjeciion to soften a cmnma'nd ete.
146.60

8i sorrowful . 98

JAil sound of sighing 199.9

Aiia!  Goodness! 129%; Oh! 191,
Gosh! 203.3e

Aiiau! Goodness mel Gee! 272,52

Aijyi Egypt 227

air-mah to receive & scolding 283’1

an peace B 21.2

Andong Antung 231%

Angelhs, Angora 2274

Anchuei Anhwei 35.5h, 233%

ann dark 100

ann shore 215.45, 264.31

anwey to comfort 183%

Figure 7.1: A sample of original data from Mandarin Primer (Chao1948)
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&‘1

8° particle for animated enwmera-
tion, emphatic statement, ctc.
L48g

sam’sam just, just as; just now
L68

aanncaw afternoon

aekwae dwarf devil, Japanese

Ah prefix for familiar way of calling
persons 1. 2,22

ah sound of hesitation, er— L 1.10

ah interrogative particle 1, 1.24,4.7;
particle before a pause L 1.10 ;
emphatic particle

Ahcau Asia L 15.5

A!lka,ndheng Argentina

Aighap Egypt

amx-juh cover up

Au_ca.u Europe L 15.6

ayish oh! my goodness! gosh! gee!
ouch! I, 2,42, 3.28

Figure 7.2: A sample of original data from Cantonese Primer (Chao1947)

As shown above, words in the two textbooks are represented by phonemic letters
and are listed alphabetically according to their pronunciations. In addition, there are
monosyllabic words (e.g. ann ‘dark’ in Mandarin), disyllabic words (e.g. an.wey ‘to
comfort’ in Mandarin) and affixes (e.g. A4 ‘prefix of family way of calling person’ in

Cantonese).

The annotation of first 50 entries in Mandarin Primer (Chao1948) is shown in
Table 7.5, where the column ‘Length’ indicates the number of syllables in the word or

phrases, where ‘mono’ refers to a monosyllable and ‘poly’ refers to a polysyllable.
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Entry (Spelling) Length | Gloss
(or .ie. after open vowels) particle for
pause 122.10, 228.6; for (new) questions
a 59d, 122.6; (high pitch) for expressing
obviousness 123.13; (low pitch) for echo
mono question
aan mono I, me (dialectal) 99
Acl No, indeed! Oh, no! 50.27, 146.57,222.50,
) mono 26350
ac mono short (of stature) 39.10f
Agentyng poly Argentina 227a0
Mind you! 15980, 207"'; Well 205
Ah! ;inUrjection to soften a command,
mono etc.146.60
ai mono sorrowful L 98
Ai! mono sound of sighing 199.9
.. Goodness! 1293; Ohl 191n; Gosh!
Ai.ia!
poly 203.3e
Aiiau poly Goodness me! Gee! 272.52
Aijyi poly Egypt 22710
air-mah poly to receive a scolding 283u
an mono peace B 21.2
Andong poly Antung 2315
Angelha poly Angora 227'1
An6huei poly Anhwei 35.5b, 23328
ann mono dark 100
ann mono shore 215.45, 264.31
an.wey poly to comfort 183"
ao mono short heavy jacket AN -jiann 99
Ar? mono Huh? What (did you say)? 14118
.., ar? mono .., 1sn't it? 27741
arng, ang mono lofty L 102
au mono to stew 98
Aw.gwo poly Austria 22710
Awjou, Awdahlihyah, -yea poly Australia 227.4
ay mono love, love to 36.6b, 100, 167.3
ay-shyh poly to be in the way 270.8
ay-taair poly love wealth,-avaricious 48e
ba mono eight B 142.4
particle for tentative statement:... , I
ba §uppose? 92, 12127; yvamiqg about
indecorous combinations with144.18;
mono interrogative particle 59d,277"
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baa mono pretransitive, see second bae

_baa AN for chair and things with
mono handles132.34

baan mono board AN -kuay 99

bae mono display 288.3

bae,bay, baa mono pretransitive 39.10g,49.25, 162.49, 226.2

-bae mono hundred 141', 15918

Baejia Shing (... Shiengl) poly Hundred Family Surnames' 278.3

bag mono eight 189D

bah.bah poly papa 40.12

bair mono white 15110

bairhuah poly colloquial language 286.1

bairhuah-wen poly vernacular literature 286.1

bairshuu poly sweet potatoes 42g

Bairta. Syh poly White Pagoda, Temple 111

Bair.tian poly daytime 19711

bairtsay Chinese cabbage; Chinese green AN -ke
poly 255.18

Bali poly Paris 22741

ban move (furniture, residence, etc.)227e,
mono 234.14

-ban mono class, group 192.29

Table 7.5: Annotations of first 50 entries in Mandarin Primer (Chao1948). The
column ‘Length’ indicates the number of syllables in the word or
phrases, where ‘mono’ refers to a monosyllable and ‘poly’ refers to a
polysyllable.

The ‘Entry’ column is the phonemic representations of the word or phrase. They
are not in Pinyin, but they not difficult to interpret with the instruction provided by the
Primer (Chao 1948). When there are multiple pronunciations, all of them are recorded
and separated by comma. The symbol of ‘-¢ indicates that the item is a affix, such as a
suffix —ban ‘class’. The second column indicates if a word or phrase is monosyllabic or
polysyllabic. For example, ban is monosyllabic. However, Bali is polysyllabic since /1/ is
not a legal coda in Chinese. Thus, there must be two syllables and /I/ becomes the onset
of the second syllable. The last column is the gloss of the entry, which can help check the
interpretation of syllables. For instance, Paris is ba-/i in Pinyin, which has two syllables.
Hence, it is confirmed that Bali is polysyllabic here.

Similarly, I annotate word length in Cantonese Primer (Chao1947) with the same
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method. The annotation of first 50 entries in Cantonese Primer is shown in Table 7.4.

Spell Leng | Gloss

N mono particle.for animated enumeration,
emphatic statement, etc. L 4.8

aam'aam poly | just, just as; just now L 6.8

aanncaw poly | afternoon

ackwae poly | dwarf devil, Japanese
interrogative particle L 1.24,4.7;

ah mono | particle before a pause L 1.10;
emphatic particle

Ah mono prefix for familiar way of calling
persons L 2.22

ah mono | sound of hesitation, er-L 1.10

Ahcau poly | AsiaL 15.5

Ahkandheng poly | Argentina

Aighap poly | Egypt

amx-juh poly | cover up

Aucau poly | Europe L 15.6

! ! | oce! !

ayiah poly gl;zrjngl 2g§)0dness. gosh! gee! ouch! L

baak mono | white

baakwah poly colloquial language, ordinary speech
L 23.1

baakwahman | poly | vernacular literature L 23.1

baann poly | manage
way of doing; yao baann jaat
practicable; moo baannjaat

baannfaat poly | impossible, no way, cannot do
anything about it L 7.47 (See also
moo baannfaat mu)

batlaandey poly | brandy

bay lhoh poly | too bad! oh dear! what a mess!

beaq mono | to be sick;ill, illness L 13.12

beaqvoang poly room, ward (in a hos-pital), AN kaan
L 13.30

beaqyan poly | apatientL 13.4

beq mono | and, moreover (literary)

bey mono | by; suffer L 21.3

bey, beyko poly | the nose

bha mono | to row

bha-faanxoy poly | row back
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bha-kwohxoy | poly | row over

bhangyao poly | friend

bheang mono | cheap

bheetaan poly | (bed) sheet, AN dhiu L 18.20
bheeyu poly | for instance

bheifu poly | the skin

bheihaai poly | (leather) shoes, AN ceak,toy L 18.28
bhengkwan poly | average, even

bhengman poly | ordinary people

bhengzeung poly | ordinarily

bhengzi poly | in ordinary times, at the usual time
-binn mono | side L 2.21

binnlonn poly | argue, debate

boak mono | to moor (literary)

-bow mono | part, portion; AN for books
bowpeng poly | infantry L 19.8

bowtseung poly | (infantry) rifle, AN ci L 19.12
bowvann poly | part, portion (quasi-AN)

caak mono | crush

caak-dhunx poly | crush, cut off

caak-juh poly | put one's weight on

Table 7.6: Annotations of first 50 entries in Mandarin Primer (Chao1947). The
column ‘Length’ indicates the number of syllables in the word or
phrases, where ‘mono’ refers to a monosyllable and ‘poly’ refers to a
polysyllable.

7.5  Results
In this section, I examine word length in Mandarin and Cantonese. The result is

shown in Table 7.7.

Language | Entries | Monosyllabic entries | Mono%
Mandarin | 2983 931 31%
Cantonese | 2069 | 597 29%

Table 7.7: Entry count, monosyllabic entry count and percentage of monosyllabic
entry among all entries.

As listed above, the Mandarin data contains 2983 entries while the Cantonese one

contains 2069 entries. Mandarin has more entries than Cantonese. In terms of the
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percentage of monosyllabic words, Mandarin and Cantonese are similar despite the
difference in the size of their syllable inventories (Mandarin 1,300 vs. Cantonese 1,800).
The results show that and that the size of syllable inventory has no effect on word
length. This result is again inconsistent with the prediction of the homophone-avoidance
theory since the theory predicts that languages with larger syllable inventory have more
monosyllabic words. While the result supports the prosody view that percentage of

monosyllabic word is not affected the size of syllable inventory.

7.6  Summary

In this chapter, I examine word length in Chinese dialects. According to
homophone-avoidance theory, the more syllables a Chinese dialect has, the fewer
homophones there are, and the less the need for creating disyllabic words, and hence a
lower percentage of disyllabic words it has. In contrast, according to prosodic theory,
disyllabic words are created for prosodic requirements and have little to do with the
number of syllables a language has. To evaluate the predictions, I examine two dialects
that differ in the number of distinct syllables: Mandarin (1,300 distinct syllables) and
Cantonese (1,800 distinct syllables). I carry out a complete annotation of word length in
two parallel textbooks, a Mandarin textbook and a Cantonese textbook (Chao 1948 vs.
Chao 1947). The results show that Mandarin and Cantonese have similar percentages of

disyllabic words and that the size of syllable inventory has no effect on word length.
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Chapter 8

Conclusions

8.1  Annotations and analyses of elastic words

This study focuses on two issues. First, I offer a complete annotation of elastic
words in modern Standard Chinese. In the annotation, I employ the criteria of elastic
words according to Huang and Duanmu (2013). That is, an elastic word has two length
forms, where (1) one is short and the other is long; (2) they share the same morpheme; (3)
they have the same meaning and (4) they are interchangeable in some contexts. Modern
Chinese Dictionary (2005) is annotated with these criteria in the present study, which
shows that the criteria are feasible and explicit. In addition, our annotation is based on
word senses, which distinguishes word categories and shades of the meaning under the
same entry. Sense-based annotation is also used in Huang and Duanmu (2013), but most
of previous studies are based on word entries (Duanmu 2013). The sense-based
annotation shows its advantage when senses under the same entry have different length
properties. For example, one sense is elastic but the other is not. Aother example is when
two senses are both elastic but they have different long forms. According to the criteria of
elastic words and annotations based on senses, I provide a full annotation of Modern
Chinese Dictionary (2005), where all the monomorphemic words are included. The result
shows that about half of the morphemes in modern Standard Chinese are elastic, which is
lower than previous estimates from sampling (79% in Duanmu 2013, 61% in Huang and
Duanmu 2013).

Second, I offer an analysis of why elastic words are created in Chinese. There are
various theories in the literature, such as the homophone-avoidance theory (Karlgren
1918/1923; Jespersen 1930; Guo 1938; Lii 1963; T’sou 1976; Li and Thompson 1981; Ke
2006; Jin 2011), the prosody theory (Duanmu 1999; Duanmu 2000; Lu and Duanmu
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2002; Duanmu 2007a; Duanmu and Dong 2015), the change in prosody theory (Feng
1998b), the increase in vocabulary theory (Cheng1992; Packard 2000), the speech rate
theory (Guo 1938), and the processing need thoery (Pan 1997), but there is no consensus
on the correct explanation. The present study examines four properties of elastic words in
order to evaluate these theories, with a focus on homophone-avoidance theory and the
prosody theory. Specifically, I examine the effect of homophony and word category on
elastic words in modern Standard Chinese. In addition, I explore the historical
development of elastic words, focusing on Middle Chinese. Finally, I examine word
length distribution among Chinese dialects, focusing on Mandarin and Cantonese.

The homophone-avoidance theory, by far the most popular one, proposes that
disyllabic words are created to reduce homophony and avoid ambiguity after massive
syllable loss in Chinese. Since monosyllabic forms are still in use, Chinese ends up with
many elastic words (monosyllabic-disyllabic pairs). In contrast, the prosody theory
proposes that elastic words are created because disyllabic words are needed in some
positions (prosodically strong positions), due to the phonological requirement of Foot
Binarity (Prince 1980), while monosyllabic words are needed in other positions. The
comparison focuses on four pieces of evidence.

The first is a study of the relation between homophony and elastic words, based
on a complete annotation of length elasticity of all word senses in Modern Chinese
Dictionary (2005) (e.g. monosyllabic-only, polysyllabic-only, elastic). The results show
that there is no correlation between homophony and elastic words within nouns and
verbs, which is contradictory to homophone-avoidance theory but consistent with the
prosody theory.

The second study examines the effect of word category on elastic words, with
exhaustive annotations of POS category and length elasticity in Modern Chinese
Dictionary (2005). A general examination shows that over half of words in Chinese
lexicon are elastic; the percentage is over 60% among common words. As predicted by
the prosody theory, content words have higher percentage of elastic words than function
words since content words tend to carry more information and therefore stressed, which

require disyllabic forms.
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The third study examines the historical development of elastic words, with a focus
on Middle Chinese. According to homophone-avoidance theory, Modern Chinese has a
small syllable inventory, thus there are many homophones, which invokes the need to
create disyllabic words. Middle Chinese, on the other hand, has twice as much distinct
syllable as Modern Chinese, hence has fewer homophones and less need for disyllabic
words. In contrast, according to the prosody theory, disyllabic words are created to satisfy
phonological requirement and the number of distinct syllables is irrelevant. Thus, Middle
Chinese should have just as many elastic words as Modern Chinese. I examine the two
predictions based on elasticity annotations of ten random sampled poems from Quan
Tangshi (‘Complete collections of poems in the Tang Dynasty’), where word elasticity is
checked in the rest of the poems of Quan Tangshi. The results show that there are many
elastic words in Middle Chinese, similar to that in Modern Chinese, which is again
inconsistent with homophone-avoidance theory but consistent with the prosody theory.

The fourth study examines word length in Chinese dialects. According to
homophone-avoidance theory, the more syllables a Chinese dialect has, the fewer
homophones there are, and the less the need for creating disyllabic words, and hence a
lower percentage of disyllabic words it has. In contrast, according to prosodic theory,
disyllabic words are created for prosodic requirements and have little to do with the
number of syllables a language has. To evaluate the predictions, I examine two dialects
that differ in the number of distinct syllables: Mandarin (1,300 distinct syllables) and
Cantonese (1,800 distinct syllables). I carry out a complete annotation of word length in
two parallel textbooks, a Mandarin textbook and a Cantonese textbook (Chao 1948 vs.
Chao 1947). The results show that Mandarin and Cantonese have similar percentages of
disyllabic words and that the size of syllable inventory has no effect on word length.

Various evidence consistently points to the conclusion that the prosody theory
offers a better explanation of why elastic words are created in Chinese, despite of the fact
that homophone-avoidance theory seems quite intuitive and natural. In other words,
elastic words are created to fulfill prosodic requirement rather than to compensate for

syllable loss or an increase in homophony.
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8.2  Contributions

This study has the following contributions:

First, it shows that it is important to evaluate linguistic theories with quantitative
evidence, including theories that seem self-evident and are part of the conventional
wisdom. The homophone-avoidance theory is so common and intuitively natural that it
seems that no proof is needed. However, I test this theory with four properties of elastic
words using quantitative evidence. The results show that none of the predictions of the
homophone-avoidance theory are supported. Instead, the prosody theory, a less common
view is consistent with our results.

Second, the study shows that prosody interacts with morphology and syntax a lot
more than previously thought. In particular, prosody determines the formation of words,
in that the extra part in the disyllabic form does not contribute to the meaning but to
fulfill phonological requirements. Prosody also has restrictions on syntax. For example,
in verb-object [VO] phrase, both [disyllable + disyllable] ([2+2]) FEM A zhong-zhi
shu-mu ‘plant tree’ and [disyllable + monosyllable] ([2+1]) F1E# zhong-zhi shu “plant
trees’ are legal in syntax. However, the latter is generally not allowed and the reason is
phonological. Specifically, compound stress falls on the first N, and Foot Binarity
requires it to be disyllabic (as in 242 or 2+1), unless both Ns are monosyllabic (i.e. 1+1),
which can form a binary foot, too.

Third, it is the first study that provides a full annotation of POS and word length
elasticity, based on word senses. The complete annotation of the elastic length property in
MCD yields an elastic length dictionary of modern Standard Chinese, which can be used
to further explore this property in Chinese.

Fourth, both language-internal and cross-linguistic evidence are provided in the
present study while most previous studies rely on cross-linguistic evidence. The internal
evidence from modern Standard Mandarin and the parrelled comparison between
Mandarin and Cantonese provide a better understanding of why elastic are created in
Chinese.

Finally, both synchronic and diachronic evidence are offered. The examination of
elastic words in Middle Chinese and its copmparism with modern Standard Chinse

provides historical evidence on the development of elastic words.
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8.3  Future studies

This study focuses on the annotations and the analyses of elastic words in
Chinese. It is desirable to expand the study in the following aspects as possible future
studies.

First, the dataset for Middle Chinese is relatively small (560 characters, 498
words). It is desirable to collect a larger dataset and annotate the word length property. In
that case, we can be more confident with the conclusion on Middle Chinese.

Second, as discussed in section 3.2, the elastic word is not the only type of length
alternations. There are three types. An elastic word can have a long and a short form
where the two forms are related (i.e. share a morpheme), such as %k mei vs. i 5& mei-tan
‘coal’. The long form and the short form could be unrelated (i.e. do not share a

morpheme), such as # gu vs. FTLA suo-yi ‘therefore’. The long form and the short form
could be both related and unrelated, such as #) wu vs. ¥4k ‘things’ wu-ti and ¥ wu vs.
ZR7Y dong-xi ‘things’. It would be useful to annotation all three types so that we can

examine how different types are used in length alternation.

Third, as mentioned in Chapter 1, studies propose that elastic words are formed to
serve different purpose, such as different styles (Li 1990, Feng 2010). Otherwise, having
two sets of words with the same meaning violates the notion of ‘blocking effect’.
However, the usual interpretation of the 'blocking effect' is to account for 'irregular
inflections' (Kiparsky 1982), such as 'foot-feet' (not 'foot-foots') and 'give-gave' (not
'give-gived'). Embick and Marantz (2008) propose that blocking is a competition among
different forms of a morpheme, such as the 'zero suffix' and 'ed' of 'past tense' for words
like 'give' and 'see'. Therefore, grammar allows a morpheme to have two forms, such as
'0' and 'ed' for 'past tense'. In addition, it is worth noting that the alternation between long
and short forms of an elastic word is not inflection. The extra part in the long form is not
an inflectional affix, which fulfills grammatical functions. Therefore, there is no conflict
between creating elastic words and the blocking effect.

Finaly, there are many other issues about elastic words that have not been
discussed, such as the configuration of the length pair (such as the semantic and the
morphological structures); factors affect the formation of length pairs (such as family size

and word frequency), etc. I hope to investigate these issues in future research and have a
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better understanding of the elastic word length in Chinese. In addition, it is interesting to
notice that elastic words occur extensively in Chinese but not in languages like English. It
would be interesting to know if the existence of elastic words is related to tones and the
strategies to fulfill phonological requirements. In particular, if tonal language and non-

tonal languages adopt different strategies to fulfill phonological requirements.
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Appendix: Elastic words in Modern Chinese

Notes

1. The list below represents all elastic words (7387 in all) in Xiandai Hanyu Cidian ‘A
Modern Chinese Dictionary (MCD)’, first compiled by the Chinese Academy of
Social Sciences Institute of Linguistics (1978). The present study is based on its fifth
edition (2005).

2. There are three length types in MCD: those that only have monosyllabic forms (1-
only), those that only have polysyllabic forms (Poly-only), and those that can
alternate between monosyllabic and disyllabic forms (Elastic). 1-only and Poly-only
are not listed here.

3. Proper names are mostly monosyllabic, but in use they are usually combined with
another morpheme, such as Wang (surname Wang) and Xiao-Wang (little-Wang).
Proper names are not included.

4. Elastic words are listed alphabetically by Pinyin and tone of the monosyllabic form
(second column). Monosyllabic forms are monosyllabic monomorphemic units, based
on senses. The same character may be listed multiple times if they represent more
than one morpheme.

5. Monosyllabic forms of elastic words can be divded into two groups according to
whether they can be used alone or fulfill syntactic functions: free (3356 in all) and
bound (4031 in all). The information of free or bound are based on the annotation
from the dictionary (MCD 2005).

6. Polysyllabic forms can be divided into three groups according to the number of

syllables: disyllables (7290 in all), trisyllables (88 in all) and quadrisyllables (9 in all).
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7. For each elastic word, four items are provided: the character for its monosyllabic
form (column 1), the character for its polysyllabic form (column 2), its POS (column
3), and whether the monosyllabic form in column 1 is bound or free (column 4).
Annotations of elastic words are discussed in Chapters 2 to 5.

8. Lijun Huang, Xinting Zhang, Michael Opper, and San Duanmu contributed to part of
the annotation.

9. Abbreviations of POS categories

A Adjective
Ad Adverb
Con Conjunction
Md Mood
Ms Measure
N Noun
Num Number
Ono Onomatopoeia
Pre Preposition
Pro Pron
A% Verb

10. Abbreviations of free or bound categories
B Bound
F Free
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