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Abstract

A word has elastic length when it has both a short form and a long form, such as
s ‘coal’ and FE—FHAH ‘to plant’. The goal of this study is to find out how many Chinese
words have this property. We sample 1/50 of all monomorphemic Chinese words,
selected from those represented by the top 3,000 most common characters. It is found
that 80%—-90% of all Chinese words have elastic length. In addition, the percentage for
verbs is higher than the average, and the percentage for nouns is higher still.

. This paper was written in 2011 and was probably the first quantitative study of elastic word length in Chinese.
Since then two related papers have been published: Duanmu (2012), a corpus study of word length patterns

in modern written Chinese, and E BT ~ Uik = (2013), a study of elastic word length in the Chinese lexicon,
with an improved method and a larger sample size.
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1. Introduction

An unusual property of Chinese is that many of its words have elastic length, such as HE—4Ek
‘coal’, &/ ‘wheat’, Mi-—fiAH ‘to plant’, and #2-E23% ‘to study’. Some English words also
do, such as John-Johnny and lab-laboratory, but the scope is more limited in English than in
Chinese. The property has been observed for a long time (see %15 1938 for early references),
but it remains unclear how many Chinese words have elastic length. ¥ 3CE (1997, 141) suggests
that ‘nearly all Chinese words’ have elastic word length, but he provides no evidence. This study
takes a close look at the issue through a quantitative analysis of the Chinese lexicon.

2. What Is Elastic Word Length?

Many Chinese words can be long (two syllables) or short (one syllable), with more or less
the same meaning. #B4H B (1938) uses the term ‘elastic word length’ to refer to this property.
Duanmu (2007) uses the term ‘dual vocabulary’ to refer to the same thing. Some examples are
shown in Table 1.1.

Table 1.1 Elastic word length in Chinese

2 syllables 1 syllable

=25 =} ‘to study’
ETiE] & ‘to plant’
BEx B ‘coal’
TA T ‘worker’
P& I ‘store’
EZR i ‘tiger’
ENfE EN ‘India’

The two forms of each pair are interchangeable in at least some context. For example: ‘coal
store’ can be B or #E) and ‘skill worker” can be $% 1l LA or #1ii L. The two forms of a
pair need not be interchangeable in all contexts. For example, ‘coal mine’ is #:##% and not ¥/
%, and ‘worker union’ is L€ and not . A €. This shows that the actual usage may be partly
influenced by convention.

The long form may look like a compound, but it is not. For example, the long form of %
‘tiger’ is #J%, which literally means ‘old tiger’. However, % simply means ‘tiger’ and not
‘old tiger’, because even a baby tiger can be called # . Similarly, the long form of % ‘coal’ is
JE ¢, which literally means ‘coal-charcoal’ but actually means ‘coal’, not ‘coal and charcoal’.
Therefore, we can call the long forms ‘pseudo-compounds’ (Duanmu 2007).
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Word-length alternation is not limited to 2—1 pairs. For example, ‘Canada’ has a 3—1 pair Jil
Z K and /i, and ‘California’ has a 5-1 pair il F4% 255 and Jil. However, 2—1 pairs are clearly
the most common.

Word-length alternation in Chinese has been observed for a long time (see #3847 E 1938 for
early references and Duanmu 2007, Chapter 7, for recent ones). However, it remains unclear how
many Chinese words have elastic length. #3CE (1997) suggests that nearly all Chinese words
do, but he offers no evidence. In this study I address this question in detail through a quantitative
analysis of the Chinese lexicon.

3. Words and The Lexicon

To find out how many words have elastic length, it is necessary to ask how many words there are
in the lexicon. The latter question in turn invites another question: What is a word?

In English, words are usually separated by space, although some complications exist. For
example, should compounds be included in the lexicon? What kinds of compounds should be
included? How do we define compounds? Hockett (1958, 167) argues that out- in outside is
a word and so outside is a compound, but in the CELEX lexicon (Baayan et al. 1995), out- in
outside is a prefix and outside is not a compound. Even if we can set such cases aside, there are
still different ways to define the lexicon. For example, CELEX offers three lexicons for English,
shown in Table 1.2.

Table 1.2 Different definitions of the English lexicon by CELEX

Definition Size (words)
Word shape, including inflection 160,595
Lemmas, excluding inflection 52,447
Monomorphemic words 7,401

If words are defined by their orthographic shapes (e.g., counting cat, cats, cat’s, and cats’ as
different words), English has 160,595 words. If inflection is excluded (e.g., counting cat but not
cats, cat’s, or cats’), English has 52,447 words (or ‘lemmas’). We can even limit words to single
morphemes, in which case there are 7,401 words.

The issue in Chinese is also problematic. Bloomfield (1926) defines a (minimal) word as a
free morpheme, but the distinction is not always clear (e.g., H AU 1959, 1962, 1979; Xia 2000;
and £tF 2001). In particular, monosyllabic forms, such as J& ‘tiger’, are not always free, but
they are not affixes either. According to Sproat and Shih (1996), most Chinese monosyllables are
bound roots and the disyllabic forms are root compounds. But a Chinese monosyllable differs
from a bound root or affix in English in an important way: the latter requires a (certain kind of)
morpheme on a particular side, but the former does not. For example, theo- requires a morpheme
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to its right and —ology requires a morpheme to its left. In contrast, a Chinese root simply needs
another syllable, on either side. For example, fiJ% ‘fierce tiger’ and JEill ‘tiger mountain’
are both fine. Thus, the lack of freedom for Chinese monosyllables is not morphological but
phonological, i.e., the need for a minimal word to be disyllabic. Therefore, we can continue to
treat them as words.

As in English, the size of the Chinese lexicon depends on the definition. One difficulty is
the lack of distinction between a word and a compound or phrase. For example, # ‘chicken’
is a free word but 5 ‘duck’ is not quite so, because it is often used in a disyllabic form 5.
If we treat #E ‘chicken egg’ as a compound and 575 ‘duck egg’ as a single word, we lose a
structural parallel. Similarly, it is controversial whether i £ ‘have money (rich)’ is a word, a
phrase, or sometimes a word and sometimes a phrase.

Modern compilers of the Chinese lexicon often follow a practice in which an expression
is treated as a word if it occurs frequently, even if its constituents are free and the meaning is
transparent (e.g., Xia 2000 and T#tF 2001). For example, in (B ERR® Ha k) (BILHE
FhH R RS 2008) and the Lancaster Corpus of Mandarin Chinese (McEnery and Xiao
2004), ##E ‘chicken egg’ is a word, so isf7£§ ‘have money (rich)’. According to this method,
the size of the Chinese lexicon is similar to that in English, excluding inflections. This is shown
in Table 1.3.

Table 1.3 The size of the Chinese lexicon

Size (words) Source
56,064 (RARZEZBEAAKR)
45,429 Lancaster Corpus of Mandarin Chinese

According to (BIEEFEH AH£) and the Lancaster Corpus of Mandarin Chinese,
Chinese has about 50,000 words, a size comparable to that of the English lexicon (e.g., 52,447
in the ‘lemma’ lexicon of CELEX). The Lancaster Corpus of Mandarin Chinese has a smaller
lexicon because it is based on a smaller corpus.

4. Words, Entries, and Senses

Traditional dictionaries distinguish ‘entries’ (i) and ‘senses’ (7i13%). An entry can be made of
one or more words. For example, in the dictionary (BUfCEEGM) (R SRR BLRE 5 0F5
Jr i B2 4w 5 %5 2002), some entries headed by # ‘coal’ are shown in Table 1.4, where coal balls
are made from coal powder for easy use in stoves. It can be seen that the entries 4 and /% have
the same meaning. They are the short and long forms of the same word.
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Table 1.4 Some entries (33{§) headed by & in (IR{XEEEH)

Entries headed by /&
AN ‘coal’
N ‘coal layer’
IR ‘coal powder’
TSR ‘coal gas (natural gas)’
HEER ‘coal ball’
I I ‘coal’
JEEH ‘coal field’

Sometimes an entry has several related meanings or represents different word categories.
These are called senses (7#%) and are grouped under the same entry. For example, in (B

#i#) | the entry 7 has six senses, shown in Table 1.5, and the entry {% has two, shown in Table
1.6.

Table 1.5 Senses (%) of the entry & in (BR{LEERHA)
a. blue or green
b. black
C. green grass
d. young age
e. young person

f. a family name

Table 1.6 Senses (3d3) of the entry {2 in (IR{XEEE )
a. to take prisoner of war

b. prisoner of war
An entry made of two (or more) words can also have more than one sense. For example, the
compound # 4 has two senses, shown in Table 1.7.

Table 1.7 Senses (%) of the entry S in (R{LTEEHMA)
a. young age (between fifteen and thirty)

b. people in this age range
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In this study, we focus on word entries, rather than word senses. Sometimes, we shall divide
the senses of a word into two (or more), if they seem different enough. For example, ignoring the
family name, the five senses of # can be divided into ‘color’ and ‘age’, where the former has a
disyllabic form # & ‘blue/green/black color’ and the latter a disyllabic form &4 ‘young age’.
Similarly, the senses of {% have the disyllabic forms % (a noun) and {74 (a verb).

5. Procedure

Since we are interested in the elastic length of single words, we can focus on monosyllabic
words, or % ‘characters’. The reason is that most polysyllabic words in Chinese are compounds
or phrases, such as %% ‘chicken egg’, 4% ‘have money (rich)’, and £ H ‘coal field’. Their
components are already represented by other words. Some disyllabic words are not true
compounds but monomorphemic in nature, such as #/x ‘coal’, K ‘garlic’, and £ ‘study’,
which are also represented by their monosyllabic counter parts, i.e., %, 7%, and 2 respectively.
Therefore, excluding polysyllabic words will not affect the accuracy of our study. Finally,
true polysyllabic words, such as E§¥i ‘amber’ and J&Ji ‘embarrassed’, which are quite rare in
Chinese, are listed under both characters and will not be missed (as long as we do not double-
count them).

According to Da (2004), in a corpus of over 190 million character tokens in modern
Chinese, there are 9,933 different characters, but 99% of the texts are covered by the top 3,000
most frequent ones. This is shown in Table 1.8.

Table 1.8 Coverage of Chinese characters (=) in modern texts (Da 2004)

Number of characters Text coverage
First 500 75.81%
First 1,000 89.14%
First 1,500 94.55%
First 2,000 97.13%
First 2,500 98.45%
First 3,000 99.18%
First 4,000 99.74%
First 5,000 99.92%
First 6,000 99.98%
All'9,933 100.00%
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Let us focus on the top 3,000 characters, some of which represent more than one word each.
To determine how many of the words have elastic length, we use the procedure in Table 1.9.

Table 1.9 Procedure on determining the elastic length

Procedure

a. Select the top 3,000 most frequent characters from Da (2004)

b. Randomize the 3,000 characters

c. Select every 50th character, yielding 60 characters in all

d. List all the words each selected character represents

e. Determine how many of the words have elastic length

First, each character was assigned a random number by the Excel function ‘randbetween
(1, 3000)’. Then the characters were sorted by the random number, and every 50th was selected.
For each selected character, the dictionary (B RERI M) was used to determine the word(s) it

represents.

6.

The result of our analysis is shown in Table 1.10. The columns provide information on each
selected character, its frequency rank among all characters (smaller numbers indicate higher
ranks, based on Da 2004), the gloss of each word a character represents, the short and long forms

of each word, and whether the word can be a noun, a verb, or both (part of speech).

Table 1.10 Result

Char

ESS

Rank

232

2,749
2,534
861
993

2,040

Gloss Short

peace

amp
D 777 liwe &
die violently e
measure il
court, face L=l
morning, day ]
shout w
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Long POS

ZE N

7

75 N

(P

B, 1R v

RS N,V

K, A N,V
N

= v
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Table 1.10—continued

continued on next page
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Table 1.10—continued

continued on next page
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Table 1.10—continued

Char Rank Gloss Short Long POS
i 1,313 slow = ™R
= 499 choose & Prig vV
5 650 sun, yang % A5, it N
] 2,999 [W 2] chin ]
[W 2] nourish ] FE =
& 1,927 eagle & 2IE N
= 542 will i =IA N
[D 73] weigh =
gazette, mark = D, =5 N
pag 492 inject x AN, E5T v
comment E b= N,V
# 1,724 make/enter (a whole) # \%
drill, diamond = B EBh N

The characters are listed alphabetically by Pinyin. When a character represents two or
more words (entries), each is shown on a separate line. For example, % represents three words,
shown on three lines. In the Gloss column, one or more senses are listed for each word. In the
Gloss column, the label [W #] indicates whether the word is for written language only, [D
J7] indicates whether it is a dialectal term, and [M ] indicates whether it is a measure word
only. For each word, a short form is given if available, and one or more long forms are given if
available. Finally, the part of speech (POS) column indicates whether a word is usually a noun, a
verb, or both, excluding words that are dialectal or written only.

The percentage of words that have elastic length is shown in Table 1.11. It can be seen that
about 80% of all words have elastic length, i.e., having both a short and a long form.

Table 1.11 Statistical result on elastic word length

Count Percent
Long form only 1 1.2%
Short form only 17 20.2%
Both forms available 66 78.6%
Total 84 100%
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If we focus on nouns and verbs, the result is shown in Table 1.12, excluding words that are
dialectal or for written language only.

Table 1.12 Elastic word-length in nouns and verbs

Total Elastic % elastic
N 39 36 92%
V 29 24 83%

The result shows that there is a higher than average percentage of word with elastic length
in nouns and verbs. The nouns and verbs without elastic length are shown in Table 1.13.

Table 1.13 Nouns and verbs without elastic word-length

N & morning, day

N R division (military)

N i office

Vv Al administer

Vv % owe

v 53 reach

Vv FON sew (shoe)

V = make/enter (a whole)

Most of the words seem to have restricted usage. For example, %] is a less common word
for morning (F £, E4) or day (K, H), fifi is a specific rank of military units, and 7 is a
specific level of government office. Among verbs, # is rarely used in modern Chinese, #% is a
less common (and probably dialectal) word for X, % is mainly used in A~ ‘not as much as’
and K 4% ‘pass (exam)’, and # is used for sewing the sole of a shoe. This means that, among
commonly uses nouns and verbs, the percentage of words with elastic length would likely be still

higher.

7 Concluding Remarks

In our study, 1/50 of the 3,000 most frequent Chinese characters were examined and the words
they represent were determined. Based on the sample, it is found that 80% to 90% of Chinese
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words (monomorphemic entries in a dictionary) have elastic length, i.e., a monosyllabic form
and a disyllabic (or longer) form. In addition, the percentage for verbs is higher than the average,
and the percentage for nouns is higher still.

Our study has some theoretical implications. First, a word should not be equated to a
character (%), as is sometimes done (e.g., 5 @ £ 1898). The reason is that most words have both
a short form and a long form, and a character (‘¥) only represents the short form.

Second, our study can help explain some problems in defining words in Chinese. In
particular, =AU (1979, 491-492) notes two problems in applying Bloomfield’s (1926)
definition of words to Chinese. The first is a lack of distinction between free and bound
morphemes. The second is a lack of distinction between a word and a compound. Our study
provides an explanation for both problems. Because Chinese requires a minimal expression to
be disyllabic, the monosyllabic form of a word, such as g ‘tiger’, is often not free. However,
the disyllabic form of a word, such as ‘tiger’ #J%, is free. This means that most Chinese words
have a free (disyllabic) form and a non-free (monosyllabic) form, hence the lack of distinction
between free and bound morphemes. In addition, the long form of a word often looks like a
compound, such as &g (literally ‘old tiger’) and i) (literally ‘business store’). However,
such compounds, or pseudo-compounds, are semantically equivalent to single words (their
monosyllabic counterpart), hence the lack of distinction between words and compounds.

Elastic word length can also explain apparent meaning changes in translation. For example,
Tamil Tiger (an anti-government organization in Sri Lanka) is translated as Z& K A% %, literally
‘Tamil Fierce Tiger’. Although ‘fierce’ may better describe what the rebels were, tigers are
already fierce, and therefore the adjective is largely redundant. A better explanation for the extra
word in Chinese, it seems, is the need for a disyllabic form of ‘tiger’ in this prosodic context.

Finally, our study provides a basis for more accurate studies of length patterns, and for the
analysis of linguistic constraints. For example, given the percentage of nouns that have elastic
length, we can predict the probabilities of 2+2, 2+1, 1+2, and 1+1 in noun-noun compounds
(where 1 is a monosyllabic form and 2 a disyllabic one). Then we can compare the predictions
against the actual frequencies. If the actual frequency of a pattern is lower than the prediction,
there is likely a constraint against the pattern.

Our study has focused on elastic length in Chinese words (i f#). It would be interesting
to examine elastic length in different senses (#%#) of a word. For example, 7J has four senses
(excluding the use as a family name): ‘force’, ‘bodily strength’, ‘ability’, and ‘effort’, all of
which seem to have a long form: J1&, J1%, 8271, and %577 respectively. Similarly, % has six
senses, ‘a twig’, ‘a strip’, ‘a strip shape’, ‘an item or entry’, ‘orderliness’, and a measure word,
all of which except the last seem to have a long form: fiff, #1, %, % H, and . This

topic is left for a separate future study.
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SRAPEE 1938 (FEFIFEZ FMEMER) o CGHFER) - Foal > 1-34H o

WA - WA= 2013 o (BCEEGAREEEN ST - GEFFE) - 812% > $1
B o(Ha%e2i) - 8-16H

EORUH 1959 o (EFEE [l ] MBEE) o GESE2EME) (KEWMEBonpocu
Asvikosuanusa) > 195945551 o Chinese version reprinted in 1990 in ¢ = AU SCHE S
T EERERRIEWOCE) 0 359-369H o dba  EIBSENE R o

RO 1962 (T EH %u [RiE | D> o CREIEESC) 5514 > 1-6H ° Reprinted in 1990
in CERUMSCRES % - ERERRIASCE) > 370-384H o dLIT ¢ RIS EDEAE o

FOBGH 1979 o CEERRRRIE M HTRIED) o Jbat - RBFENE -
L 1898 o (JGIRICHE) o Lifg - PHFENE A o
W SCE 1997 o CEESEREEILLANE) o bRt JUatal & UL R B At -
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TR 20010 (M5 BEM A B ESE 2w £ ] 19N E R B &S RS o (GG
FXTERY 2001411 H > 848 > 90-97H o

B EERE W ) R A 2008 o (BUREERE W MRIR)  (FFR) o dbat - MBsEnE o

ohE A e LR B RE S TS s MLAR R 2002 o (HIfLEEEMY  (20024F 0K A) o b
o S ENEA o
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