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Abstract—This research establishes Database of Morpheme Meaning Annotations for Compounds, and
statistically analyses the using frequency of morphemes and their meanings in the database. The research
shows that the using frequency of “zi” (-F) and “er” (JL) is the highest, and their meanings with the highest
using frequency are applied when the morphemes are affixes. Among various meanings of one morpheme,
only one meaning would be applied with high frequency, with simpler and specific implications. By
overviewing all morphemes, it is observed that those with higher using frequency do not necessarily have
meanings with high frequency of use. By analyzing internal structures of compounds, this paper finds that
noun-modification compounds are the most, followed with verb-object compounds and affixation compounds.
The semantic logic relations between morphemes and compound words can be: word definitions can be the
abstraction of objects signified by morpheme meanings, or of senses signified by morpheme meanings, or of
spatial meanings signified by morpheme meanings.

Index Terms—compound words, morpheme meaning, database, word formation

. INTRODUCTION

Searching on CNKI, there are 214 academic papers researching on morpheme meanings of modern Chinese words.
By analyzing the existing studies in this area, it is discovered that they mainly focus on the Chinese language itself. For
example, by investigating on new word selection and new meaning compilation in Modern Chinese Dictionary, Cheng
(2017) discusses the relationship between them and other related issues. In addition, most of the existing studies are on
the annotation of certain vocabulary in a specific corpus. For example, Wang, Yang et al. (2017) research on the
annotation of polysemous words in Modern Chinese Dictionary, but it is short of studying on database with all
compounds’ morphemes and their meaning annotations. Moreover, from the perspective of natural language processing,
the current academia lacks a database of all morphemes to construct compounds and morpheme meaning annotations.
To solve these issues, this research will establish a Database of Morpheme Meaning Annotations for Modern Chinese
Compounds.

Il. ESTABLISHMENT OF DATABASE OF MORPHEME MEANING ANNOTATIONS FOR COMPOUNDS

A. Design of Database Structure

In the fifth edition of Modern Chinese Dictionary (herein referred to as MCD 5), a compound entry includes Pinyin,
part of speech, word definition and sample sentence. Database of Morpheme Meaning Annotations for Compounds
(hereinafter referred to as Database of Morpheme Annotations) annotates morphemes in compounds. As pronunciation
and part of speech are not directly relevant to morpheme annotation, they are omitted in the database, whereas only
word definition and sample sentence are kept since they contribute to an accurate morpheme annotation. In addition,
every compound in the database has an 1D (see column A in picture 2-1). As the longest compound in the database has
eight morphemes, eight morpheme fields are set up, with each morpheme distributed in its corresponding field.

In summary, Database of Morpheme Annotations includes several fields, such as ID, word, word definition,
morpheme 1, morpheme 2, morpheme 8, and so on (see figure 2-1).
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Figure 2-1 The structure of Database of Morpheme Meaning Annotations for Compounds

Meaning Annotation Database is based on Morpheme Annotation Database. “Morpheme meaning” field is added
after “morpheme” field, and “morpheme meaning” contains full meanings of a certain morpheme, which is associated
with word definition under a single-character entry. Also, “accurate meaning” field is added to indicate the exact
meaning of a morpheme in a compound. At the same time, computer automatically generates a new ID (see “ID” bar in
Figure 2-2). In Morpheme Annotation Database, a compound has a maximum of eight morphemes, thus, in the
corresponding Meaning Annotation Database, a compound has up to eight fields of “morpheme meaning” and “accurate
meaning”.

To summarize, the database includes fields such as ID1, ID, word, word definition, morpheme 1, morpheme 1
meaning, accurate meaning 1, morpheme 2, morpheme 2 meaning, accurate meaning 2 and so on (see Figure 2-2).
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Figure 2-2 The structure of Database of Morpheme Meaning Annotations for Modern Chinese Compounds

B. Establishment of Compound Database

A compound is a word consisting of two or more morphemes. In Chinese, except for retroflex suffixation [e.g.,
“huar” ({£/L) has two Chinese characters with one morpheme], a Chinese character has a syllable, so a compound has
two or more syllables. By screening compounds with two or more syllables, this study preliminarily establishes
Compound Database. On the other hand, since simple words such as “putdo (#%]), |ngldng (¥23k), xidoyao (IHRE),
fadng (GE%%), qidokeli (F5750 /1) also have two or more syllables, they will also be in Compound Database, which will
have a certain adverse effect on the authenticity and scientificity of the data. Therefore, after the initial screening of
compounds, manual annotation is also necessary to do a secondary correction for the data.

Compound Database contains a total of 44,905 compounds, including some polysyllable morphemes that are not yet
confirmed to be compounds. These words will be re-judged integrating word definition and morpheme meaning in the
subsequent establishment of Morpheme Annotation Database and Meaning Annotation Database.

C. Establishment of Morpheme Annotation Database for Compounds

A morpheme is the smallest phonological and meaningful language unit. “Meaning” refers to lexical meaning and
grammatical meaning. Zhiwei Lu (1957) proposed to use the “extension method” to identify words, namely the later
generally applicable “substitution method”, which was using a known morpheme to replace another language unit that
is not yet confirmed to be a morpheme. Due to restrictions on meaning selection when compiling dictionaries, it is
difficult for any dictionary to exhaust all compounds. Therefore, considering some single characters that are selected
into MCD 5 and MCD 7 while other compounds starting with these particular characters are not selected, or only one
compound starting with these particular words is included, this research will include words and meanings in The Great
Chinese Dictionary (hereinafter referred to as GCD) and The Grand Dictionary of Chinese Characters (hereinafter
referred to as GDCC). For example, under the single-character entry “q¥ (32) in MCD 7, only the word “qijin” (J&%>)
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is included. If this morpheme was categorized by “substitution method”, it could be difficult to find a morpheme that
can substitute “jin” (4*), which would cause challenges to judge whether “qi” (J2) is a morpheme or not. However,
based on GCD, “qijin” (1£4*) can be searched out, and another word “qigi” (#2i2) is included as well, so “q¥ (i) can
be defined as a morpheme.

Morpheme Annotation Database divides units according to characters, and computer defaults a Chinese character as

a morpheme. For example, in the table below, “ankang” (Zff) is divided into two Chinese characters, “an” (%) and
“kang” (FE), i.e., two morphemes, and they are placed in the fields of “morpheme 1” and “morpheme 2” respectively;
similarly, “anléwd” (% 4:&) is divided into three Chinese characters and respectively placed in “morpheme 17,
“morpheme 2” and “morpheme 3”.

TABLE 2-1
EXAMPLES OF MORPHEME ANNOTATION DATABASE
Morpheme = Morpheme = Morpheme

ID Word Word definition 1 2 3
[ T At s -
132 ankang (% /%) contented and in good health an (%) kang (k)
X 1z 5 ds o ¥ifhiE &5, SALE, s N
133 Anla (%42) A word transliterated from Arabic. Means Allah. An (%) 1a (42)
ZAANAN (HHEY) PR LR, HHRF 0 AT,
135 anléwd (% R &) snug retreat; cosy nest an (%) 1&(F) wo (%)

However, since Morpheme Annotation Database divides morphemes by computer, setting a character as a unit, while
characters do not necessarily correspond to words, errors of division may arise, so it is necessary to manually correct the
data in later stage. As shown in the above table, “Anla” (%$7) is a transliterated word from Arabic, which should be
one morpheme, but the computer divides it into two morphemes. Thus, in manual correction stage, “Anla” (Z4i) is put
in “morpheme 17, whereas “la” (4i) is deleted in “morpheme 2”. See the table below.

TABLE 2-2
MODIFIED EXAMPLES OF MORPHEME ANNOTATION DATABASE
ID Word Word definition Morpheme 1 Morpheme 2 Morpheme 3
133 Anla A word transliterated from Arabic. = Anla (% 4%)

(#4%)  Means Allah.

In addition, a total of 851 other words modified in the database: afei (Fi] &), ayi (Fi[&), Epanggong (B /55 H),
béndan (%K), banli (B ZE), canlan (hlik2), cantou (F:k), dudyi (ZEhi), Hgmeén (#517), Xuanwu (&), hAT(HHE),
huwan (2 X), huThuT(% %), Hudindnzi (MRS 1), jiji (FAfK), laagman (JRig), Liozi (&), Kongzi (fLF), sanmei
(=BK), shtndang (Jlii24), tingtud (FEML), wandan (5 £K), suoyi (FTLA), weiyil (1515), 1éngbuding (A1), 1éngbufang
(AAB), xidgsh T(F15E), Xuantong (F 4t), ch Tha (), yiqi (5H), ganian (%), zixa (F5), z8ushui(ZE7K),
zijian (fF)R).

D. Establishment of Database of Morpheme Meaning Annotations for Modern Chinese Compounds

Firstly, we associate definitions of words under single-character entries in MCD 5 with morphemes in the established

Morpheme Annotation Database, so that each morpheme is followed by a corresponding meaning. Generally, a Chinese

character is a syllable, so we screen out words with one character in MCD 5, then we have multi-character words under
single-character entries and their definitions in MCD 5, as shown in Table 2-3.

TABLE 2-3
EXAMPLES OF SINGLE-WORD ENTRIES IN MCD
Word Definition
cén (&) 3788*Can £ & . HFEF WA, BF 455K, generic name for the silkworm, tussah, etc., usually
referring to the silkworm
ot (%) 13190*ge (1) k& song: K.~ mA~ | :u~JL shan~r | "8 —/>~ )L chang yigé~r. (2) g sing: ~#~

zhe | ~— gao ~ yiqul.

27953*M 1) # X ; #ML3L; AR pattern; standard: ~7A~xng | #~kii~. (2) 172 imitate: ~47
mo(#t) ~fing | ~#4~ni. (3) #54£3E model: %7 ~ &~ |[iF~phg~. (4) ﬂ}i a surname. See also muai
27954*M 1 (~JL) #£-F(~r) mould; matrix; pattern: %&~qian~ | 43~ JL téng ~r. See also m&

After extracting multi-character entries in MCD 5, we associate morphemes with their meanings, following the steps
below:

First, adding two fields after each morpheme in Morpheme Annotation Database, and naming them as “morpheme
meaning” and “accurate meaning” respectively. Second, corresponding one to one between the extracted
multi-character entries and the same morphemes in Morpheme Annotation Database. Finally, associating definitions of
multi-character entries with the “morpheme meaning” field. After matching morphemes and their meanings, computer
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automatically generates a new ID, i.e., the “ID” column in the following table. For example, the morphemes of
“moxing” are “mo” and “xing”. By adding fields “morpheme meaning” and “accurate meaning” after “m¢” and “xing”
respectively, and definitions of “m6” and “xing” into their corresponding field “morpheme meaning”, computer then
automatically generates a new ID 27967. As shown in Table 2-4.

TABLE 2-4
EXAMPLES OF ASSOCIATIONS BETWEEN MORPHEME AND ITS MEANING
. Word Morpheme 1 Morpheme 1 Accu]:ate Morpheme 2 Morpheme 2 A[‘(’lll:?lt&
ID1 ID Word . . meaning 1 \ meaning 2
definition meaning meaning
27953*Mé (1) &
A ML, R
pattern;
4 standard: ~A!
ik dnts ~xing | #r~kii- 44439 xing (1)
Fe rb A7) ) A (2) fi#k #4 mould:
Wia % imitate: ~{F~ B ~cha~
BES-S fang | ~FA~ni. (2) £% model;
méxing s (3) 4K 5% model: | type; pattern;
5 27067 (13 P o (R ’ ‘
23633 27067 lﬁﬂ) small copy or mo (1) o ~lao~ | i~ sing (%) size: B ~~liin~
imitation of ping~. dr~oxue~ | o~
an existing (4) asurname xido~ | K~

object made
to scale for
exhition or

See also mu.
27954*mu (~r) #

¥ mould; matrix;

da~ | #r~xin~ |

i~ Inaxian ~.

experiment pattern : 45~
qidn~ | #H~tong
~T.

See also mé.

Regarding data deviations generated during the process of associating morphemes with meanings, manual
annotations will be applied to ensure reliability and authenticity of the data. The steps to annotate entries are as follows:

In the first place, checking whether the compound morpheme annotations are right, and correcting them if there are
mistakes. If so, we annotate meanings to ensure accuracy of the meaning annotations. Due to the drawbacks of
computer annotations, there are certain errors in morpheme annotations. After data correction, two main types of
morpheme annotation errors are found: first, compounds that should be annotated as multiple morphemes are annotated
as single ones. For example, “g&u” (k&) is composed of two morphemes, but it is marked as a morpheme in
Morpheme Annotation Database and is placed in the "morpheme 1” field. Second, words that should have one
morpheme are annotated as multiple morphemes. For example, “Alabo” (FiHi[) in “Alabohai” (FiHi4(7F) is a single
morpheme, but it is annotated as three morphemes in Morpheme Annotation Database. In the above two types of
situations, morphemes need to be corrected before their meanings are annotated. Furthermore, the method to modify
morphemes is to split “g&” (#k) and “ju” (i), putting them in “morpheme 1” and “morpheme 2" respectively, and to
supplement their morpheme meanings respectively into “morpheme 1 meaning” and “morpheme 2 meaning” fields.
Similarly, merging “a” (F), “1a” (¥i) and “b6” ({H) into “morpheme 1” field, and moving the morpheme “h#i” () and
its definitions into “morpheme 2” and “morpheme 2 meaning” fields.

Secondly, annotating meanings for compounds with the right morpheme annotations. Choosing the exact meaning for
each morpheme from “morpheme meaning” field, then filling morpheme’s ID and its meaning number into the field
“accurate meaning”. Taking the term “g&ju” (#Xf#l) (see Table 2-5) as an example, the ID of morpheme “ge” (k) is
“13190”, meaning “song” in the word “g&u” (#X/H), which corresponds to “(1) Song” in “morpheme 1 meaning”.
Therefore, when manually annotating, “13190 (1)” is placed in “accurate meaning 1”. Similarly, the ID of morpheme
“ju” (Jill) is “21855”. In the term “ggju” (AXJH), the meaning of “ju” (Jill) is “drama”, which corresponds to “(1) drama”
in the field of “morpheme 2 meaning”. Therefore, “21855(1)” is annotated in “exact meaning 2” field.

Several points to note: (1) Some morphemes have only one meaning. In “morpheme meaning” field, there is only the
ID of the morpheme, but no serial number annotation. Therefore, when manually annotating such morphemes, it is
necessary to add “+(1)” after ID to distinguish the annotations of other morphemes in order to facilitate subsequent data
analysis and processing. For example, in the word “bianlin” (i), morpheme “bian” (##f) has only one meaning,
“debate”, with the ID “2577”. When annotating its meaning, it is marked as “2577+(1)”. (2) Some morphemes have
multiple meanings, with one meaning corresponding to one ID, so when manually annotating the entries, special
attention should be paid to the corresponding ID number to avoid reducing accuracy of the data. For example, when
annotating morpheme “m¢” () in “moxing” (Fi4!), “mo” (1) has two IDs, namely “27953” and “27954”. “*1” and
“*2” represent the order of meanings of “m¢” (%), and these two IDs correspond to the meanings of “pattern; standard”,
“imitate”, “model” and “mould”. In the word “moxing” (&%), the meaning of “m¢” (%) is “pattern; standard”, which
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is the meaning (1) under ID27953, so “27953(1)” should be marked.

TABLE 2-5
EXAMPLES OF MEANING ANNOTATIONS
ID1 D Word Word definition Morpheme 1 i s A e Morpheme 2 meaning e
meaning meaning 1 2 meaning 2
13190%ge (1) # 21855% 1 ju (1) & A
# song R & theatrical work; drama; play;
AWK, F R, min~folk song | opera : ¥ ~ yin~ |
$5%LRAN b~ L shaer Toulifhe | R
LR ER B folk song in the dimu~ | X AN~8y 3 A AR
R fileds during or -9 zheége~ de zhuti hén
i oper;  drama after work | "3 ; - xianming o ) %~
11456 13195 (#4) work that = g€ (%) — /N~ JL ching | 13190(1) Ju (8 cin~ | Z~chéu-~. 21855(1)
foregrounds yi ge ~r ;sing a (2) (J0) a surname.
singing and song 21856*2 ju A ; B EF
synthesizes (2) sing: ~ -~ acute;  severe, intense;
poetry, music and zhé singer| &~ shap: ~F~lig |~
dance —t gao ~ yi qii A ~tong | el ¢
sing a  song ~yin | ~% ~ bin |
loudly 7,

According to incomplete statistics, the number of morphemes annotated with meanings in Meaning Annotation
Database is about 105,000, including morphemes that have confirmed meanings, those that are difficult to accurately
judge meanings, and those that need to supplement meanings from other dictionaries due to the lack of meanings in this
database. Taking “biao” (££) as an example, in Meaning Annotation Database, the meaning of “biao” (£) is “lance;
old-fashioned weapon thrown to injure or kill”, but if this meaning is used to explain “biaoke” (££%), it is not accurate

enough. So, the meaning “armed escort (of travellers or merchants’ caravans™1 is applied by referring to GCD.

I1l. QUANTITATIVE ANALYSIS

A. Using Frequency of Morphemes and Their Meanings

In this study, software Excel and Access are used to count the morphemes in Database of Morpheme Meaning
Annotations for Compounds, arranged in order of using frequency. The statistics show that 10,688 unrepeated
morphemes are in the database, and the total using frequency of all morphemes is 97,035 times, with the average
frequency 9.08 times for each morpheme. 2,023 morphemes are used more than the average frequency, and 170
morphemes are used more than 100 times.

! The Great Chinese Dictionary (volume 11, page 1377)
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TABLE 3-1
EXAMPLES OF MORPHEMES WITH USING FREQUENCY OVER 100 TIMES AND THEIR FREQUENCY
Morphe Frequ Morphe = Freque @ Morphe Freque  Morphe Freque Morph  Frequen = Morphe = Freque

me ency me ncy me ncy me ncy eme cy me ncy
zi () 1111 xido 217 shia () 170 jin (F) 138 mmng 121 héo (£) 108
(M (#)
er (JL) 698 f1 (;‘f) 216 ré&n (%) 168 sh i(E;D 137 yang 121 guc‘)(ﬁ) 107
(H)
rén(A) 386 fen(4) 215 jia(x) 167 pilgy) | 137 qiE) 120 wopE) 107
shui (k) 338 xfig 214 yan () 165 dng 137 chang 118 zhud 106
(7 (&) (%) n (%)
sheng 338 mizn 212 mé 165 ye(k) 135 x u 118 ban () 106
(%) () () &)
ta 334 Xy 211 dao () 163 s&(&) 135 ri(e) | 118 xn(ff) 106
k) (TE)
déng () 320 zhdng 210 tong 163 shi( &) 134 dui 118 gan () 105
(+) (i&) (1)
xué(#) | 316 zhén 209 chin 160 hai () 134 ré(#) 117 chdng 105
(%) ") ()
di(e) 311 xian 206 mi (k) 158 gi(ke) 134 shi(s:) 115 guiiu 104
(&) (%)
xin (=) 300 kdu(z) 205 lio (%) 157 cio (¥) 134 za() 115 ca(k) 104
dizn (£) 294 fa(k) @ 203 li(z2) 157 shan 133 zhéng 115 tido (38) 104
() ()
da(k) 292 shi(F) 203 la(s%) 157 Zuo(fF) 132 yin 114 x ian 104
(i2) g (48)
hua (7£) = 290 zZi(8) 199 gio (%) 155 zhéng 132 bizo 114 71 (%) 104
(i£) (%))
qi(2) 283 wa (s | 197 nin 150 chéng 131 pin 114 lizo (B) 104
(+F) () (=)
bu(rR) 277 i yi 191 jido (%) 149 jing (%) 131 ci(i) | 114 zhong 103
(EX) (%)
gong (L) 267 bén (&) | 189 pig 149 Zi(%F) 130 huT 113 mu(k) | 103
(F) (=)
wa(d) | 263 yi(—) 189 zhi (£) 148 ti(£) 129 liang 112 bap () 102
(%)
T () 252 guang 184 che (£) 146 dian 129 jido 111 bdo (#%) = 102
(£) (&) ()
hua(it) 244 hui(2) 182 yai () 146 da(47) 129 hua 111 méo 102
(%) (£)
ti(tk) 241 bing 180 fang 146 huag 127 yi(L) 110 ya (&) 102
() (7) (%)
hé(4) 240 wu(xL) 179 jidgo () 146 z han 126 d é 110 hei (&) 102
g (¥) (%)
guo(E) | 240 shang 179 chi () 144 Ion (i8) 125 san 110 fang 101
(£) (=) (#0)
shou () 235 Zhi#) 178 héng 143 you (%) 124 ma (&) 110 ban (#2) 101
(z)
tian (X) @ 232 sha(#) 177 qig 142 tie () @ 124 yuén 109 yhg 101
(%) (&) ()
hud(k) | 228 kai (F) 177 doa(g) 141 shén 123 m g 109
() (")
T (h) 227 gong 176 zhdng 140 fan (&) 123 né () 109
(%) (%)
wén (X) | 227 yin (&) 176 jin (&) 140 téng 123 gi(F) 109
(1)
ba(h) | 224 xia(F) 172 hou (5) 140 yi(&) | 122 bing 109
£
feng () 220 liagz) 170 kong 139 bian 121 ghél)’l 108
(%) (%) )

Although the above morphemes are used frequently in compounds, not all of them have high using frequency for all
meanings. Then, this study further ranks the using frequency of all morpheme meanings in the database from high to
low to recognize the most frequently used meanings in high-frequency morphemes. For convenience, this paper only
shows morpheme meanings that are used more than 100 times (include 100). As shown in the table below:
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TABLE 3-2
EXAMPLES OF MEANINGS’ USING FREQUENCY

Morpheme Meaning Frequency
zi (F) noun suffix 862
er (JU) suffix 517
rén (A) higher animal that can make tools and use them in labor 386

The simplest hydroxide compound combining two hydrogen colorless, odorless and
shui (%) tasteless liquid oxide of hydrogen (H, O) 318
da(k) (as opposed to “small”) big; large; great (in volume, area, quantity, force, strength, etc.) 304
physical phenomenon arising from the existence and change of electric charge, an
dian (%) important energy used extensively in production and daily life to provide light, heat, power, 304
etc.

wl (#) thing; matter; substance 288
dong (3h) (as opposed to “still”) change the place or position of sth.. 283
xin (W) usually also referring to the heart; mind; feeling; intention 258

(as opposed to “big”) small; little; petty; minor;not up to the average, or not comparable in

xido (") such aspects as volume, area, quantity, strength, intensity, etc. 233
bu(R) used before verbs, adjectives and other adverbs to indicate negation 227
guo(®) country; state; nation 225
Xué(F) subject of study; branch of learning 194
Zi(A) self; oneself; one’s own 167
shou (F) hand 162
hud(X) fire; light and flame caused by burning 162
zhan (&) war; warefare; battle; fight; combat 157
b& (&) (as opposed to “black™) white; color of fresh snow or frost 157
hé(4) (as opposed to “separate”) join; combine 156
jT(AL) machine 143
bhg () abnormal physiological or mental condition; disease; illness; sickness 138
jan (%) armed force; army; troops 130
rén () adverb or adjective suffix 129
zhiyi(E£X) -ism; systematic doctrine or theory on the objective world, society or academic issues 126
yin (&) sound 125
hua () flower; shoot of the sporo_pr_\yte of a seed pl_ant modifi_ed for reproducti(_)ni having leaves, 122
calyces, thalami, and pistils, some featuring splendid colours and emitting fragrance
PR oil; fat; grease; petroleum; liguid fat contained in animals and plants, or mixed mineral
yau (i#) liquids of hydrocarbon compounds 120
gong (L) work; labour 119
xng (H) property; quality; attribute of sth. resulting from a certain element contained in it 117
kou () mouth; human or amimal’s organ for taking food and uttering sounds 116
shi(#) Matter; affair; thing; business 114
mn (K) the people 110
huéng (%) yellow,like the flowers of towel gourd or sunflower 110
yan (Ak) eye; human or animal organ of vision or of light sensitivity 109
feng () wind; breeze; gale; air current moying approximately paral_lel to the ground surface, caused 109
by uneven distribution of atmospheric pressure
hdng (&) red; colour of blood or the pomegranate flower 108
light; electromagnetic radiation that acts upon the retina of the eye, optic nerve, etc.,
guang (%) making sight possible; matter that shines over an object, making it visible to the eye, such 108

as sunlight, lamplight, and moonlight.

The high-frequency morphemes in Table 3-1 and Table 3-2 are simple, commonly used and close to daily life [such
as shui (7K), didn (), y&u (), guang (%), chéng (), shou (F7), huo (1K), etc.]. By comparing Meaning Annotation
Database and “accurate meaning” field, it is observed that high-frequency meanings are those in “morpheme meaning”
field with serial number (1) or (2). Furthermore, there are no identical morphemes shown in the table. In other words,
apart from the above morpheme meanings, no other meanings are applied more than 100 times. At the same time, other
morpheme meanings with lower using frequency and more abstract and general meanings are not included in the table,
indicating that among various meanings of one morpheme, only one meaning is more often applied. For example, the
high-frequency meaning of “féeng” (JX\) is “air current moving approximately parallel to the ground surface, caused by
uneven distribution of atmospheric pressure” The using frequency of it is 109 times, however, other meanings of “féng”
() do not exceed 100 times, indicating that not all meanings of a morpheme are frequently used, and some
high-frequency meanings, such as “custom”, “scene”, and “attitude”, are more abstract and difficult to understand. In
addition, meanings with higher frequency are relatively simple and specific, such as “zi (H, self)”, “kéu (I, mouth)”,
etc. Otherwise, meanings are abstract and difficult to understand, such as “zi (H, from; since)”, “kou (I, gate)”, etc.

It can also be seen from Table 3-1 and Table 3-2 that morphemes sorted according to using frequency of meanings
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are all included in Table 3-1, but they have different sequences from Table 3-2. For example, in Table 3-1 the using
frequency of morpheme “guang” (J%) is higher than that of “min” (IX.), but in Table 3-2, the usage frequency of “min”
(R is higher than that of “guang” (J%). This shows that the using frequency of a morpheme is not necessarily
positively related to that of its meanings.

In addition, morphemes with high using frequency may not have meanings with higher using frequency. The reasons
may be: (1) a morpheme may have many meanings, with each of them used, so their using frequency could scattered.
For example, there are 212 compounds composed of morpheme “mian” (If), and “mian” () has 12 meanings with
each of them applied in different compounds, so there is no certain meaning applied collectively. (2) Conditions of
word-formation by morphemes are single. For example, the using frequency of morpheme “bing” (£%) is 109 times,
while that of its highest frequency meaning is only 55 times. Compounds with “bing” (£%) include bingqi (J%#%), bingfd
(£21), gibing (¥ £%), zhishangtanbing (48 L 1% E), etc.. Although many compounds include “bing” (4%), the use of
meanings is limited to a specific condition, so the using frequency is lower than that of other common meanings.

B. Internal Structure

This research extracts 6,806 compounds applying morpheme meanings in Table 3-2 and sets these compounds as the
research object to divide their structures. The results show: the compounds with noun-modification structure are the
most, with the amount 5,119, accounting for 75.3% of the total. Followings are 729 compounds with verb-object
structure, accounting for 10.7% of the total. 499 compound words have affixation structures, accounting for
approximately 7.3% of the total; the total number of compounds with predicate-modification structure, subject-predicate
structure, parallel-combination structure and verb-complement structure is 459, occupying around 6.7% of the total.
E.g.:

Compounds with noun-modification structure: minfd ([X:7%), chahua (Z54t), érji (H-#l), chinguang (&),
fengsheng (A7)

Compounds with verb-object structure: tiiozhan (Bkii%), dongxin (#.(»), chididn (fifiH), canzhan (%), héd (&
5)

Compounds with affixation structures: Anzi (%7, di&i (B£ 1), char (4 L), aordn (B54R), Guran (fH4R)

Compounds with predicate-modification structure: hushéng (|K4L), xuébdi (& 11), ldoudng (), buxi (ANEF),
hudhéng (K 4T)

Compounds with subject-predicate structure: Xinzui (:0ol¥), xinx@i («L> ), zichéng (HFK), shuishi (7K1#), minzhu
(RE)

Compounds with parallel-combination structure: guéjia (%), rémm (AR), kouchi (1), huacio ({£#),
shengyin (/5 &)

C. Semantic Logic

A large number of morphemes in compounds in modern Chinese cannot directly express meanings of words. If we
only analyze morpheme meanings and internal structures of compounds, it is difficult to explain the compounds derived
from metaphor, metonymy, extensions, etc. Therefore, we explore the relationship between morpheme meanings and
compounds from the perspective of semantic logic of word formation.

First of all, from Database of Morpheme Meaning Annotation for Compounds, we screen out fields containing “biyu
(Etmgi fig.)” in the “meaning” field, and the selected words should be compounds containing figurative meanings.
Secondly, with the same method, fields containing “zhi(#5 refer t0)” are screened out in the database, and through
manual correction, compounds with figurative meaning, extended meaning, or metonymy are selected. Finally, from the
compounds selected in the previous two steps, compounds containing morphemes and morpheme meanings in Table
3-2 are selected. In the end, we have 261 compounds whose morphemes cannot directly express the meaning of the
word, such as kaiyou (3&7H), xinfei (:0» ), chixin ("z:(»), chanshou (ZF), baiyin (F1HR), hong’an (ZL5), kihii (75
¥#F), yinzhongding (HR H4£T), luoshuigdu (% 7K41), yangchéngxidodao (£ /Nif), eyhyanlei (5 HRH), etc.

Taking these 261 compounds as an example for a brief analysis, the semantic logic of word formation can be divided
into the following categories:

The first category is: word definitions are the abstraction of entities signified by morpheme meanings. Generally,
such compounds contain figurative meanings, and learners can understand the meaning of words through the similarity
between the signified and the signifier. For example, “xinfu” (‘{(»f) originally means “heart and belly”, which are
essential to human body and are used to indicate “trusted subordinate or reliable agent”; also, the term “émao” (¥4-E)
uses the light weight of goose feathers to compare to “something as light as a goose feather”; “tiérén” (£k \) selects the
hard and firm nature of iron to describe people of exceptional physical and moral strength. More such words include
“chanshou (ZEF, (of things) troublesome; hard to deal with)”, “xidoxiér (/NEJL, difficulties created or unfair
treatment given in secret)”, “kaiyou (f7H, get petty gains at the expense of the government or someone else)”,

“fengshuang (JX\5g, hardships experienced in life or during a journey)”, etc.
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The second category is: word definitions are the abstraction of senses signified by morpheme meanings. Such
morphemes refer to those that can represent sense of touch, sight, hearing, taste, etc. For example, “hudre” (:k#)
selects people’s feeling of touching fire to describe temperature, atmosphere, feelings, etc., as hot as fire; “h&ixin” (:&
/») literally means “black heart”, and since “h&i” (¥8) is commonly used in Chinese to represent issues that are “dark,
secret, evil, and wicked”, “h&ixin” then becomes a metaphor for “evil mind”. Similar words are “xinhdn (:\(»7€, be
bitterly disappointed), jitixin (#k-(», anxious; worried), Iéngshui (¥47K, dampen the enthusiasm of), hdgré (4,
favourite person of sb. in power), yanré (HR#4, cast covetous eyes at sth.), hdngydn (2.5, pretty woman), I@mng (55
1% thunderous), lashou (3 F, ruthless method)” and so on.

The third category is: word definitions are the abstraction of spatial meanings signified by morpheme meanings.
Morphemes that represent spatial meanings are “shang (_L), xia('F), i (), wa (41), zuo (£), yau (4), tou (Gk), gao
(1), di (fX), bian (i), shen (X), gian (¥£)”, etc., and the compounds formed by them include “xindi (‘[»Ji<), kdutéu
(I713k), zuoyoushou (Z£4 F), hainé (7 P), shoubian (Fik1), méiyangaodi (JE IR =1K)”, etc. These words spatialize
abstract things, with most of them used to reflect people's emotional state or value judgement. For example, people
compare “zudyoushou” (/£ 4 F) to right-hand man, which reflects a high evaluation of a capable assistant; “di” (J&)
represents the bottom or base, which refers to places uneasy to be seen, such as “haidi (#)i&), chuangdi (FRJE), beidi
(MJE)”. Therefore, “xindi” (:(»J%) refers to people's innermost world, containing most secret and hidden feelings and
thoughts.

Tr?is research starts from the perspective of the usage frequency of morpheme meanings, the internal structure of
compound words and the semantic logic relationship between word definitions and morpheme meanings, and makes a
brief exploration of compound words, which has certain significance for lexical studies and natural language
processing.

IV. APPLICATION PROSPECT

A. Establishment of a Research Platform of Modern Chinese Compound

The construction of “Morpheme Annotation Database for Compounds” starts with the morphemes of modern
Chinese compounds, analyzes word formation, and statistically analyzes the using frequency of morphemes and their
meanings. This can be applied as a start point for building a systematic and comprehensive platform for the study of
modern Chinese compounds, in order to facilitate the study of morpheme meanings in lexicology.

B. Improvement of Accuracy of Natural Language Understanding

The database accurately annotates morphemes and their meanings, and extracts all compounds composed of
morpheme meanings that are used more than 100 times. Taking this as an example, from the perspective of internal
structure of compounds and logical relationship between morpheme meanings and word definitions, the rules of
compound word formation have been revealed. Therefore, this research is significant for improving accuracy of
machine translation and semantic analysis.

C. Development of Chinese Vocabulary Learning APP

The database classifies morphemes and their meanings. Each morpheme can be combined with different morphemes,
and each morpheme (Chinese character) has a detailed explanation. As a result, APPs for Chinese vocabulary learning
can be designed according to this feature to help learners quickly acquire the pronunciation, writing and meaning of
Chinese vocabulary. It can also be associated with the corresponding vocabulary, adding pictures, audios, videos, etc. to
improve the learner’s learning efficiency.

V. CONCLUSIONS

By a close study on compounds in Modern Chinese Dictionary, this research establishes Database of Morpheme
Meaning Annotations for Compounds, identifies morphemes in compounds and their meanings, and counts up the using
frequency of these morphemes and their meanings in compounds. Moreover, compounds that are composed of
morphemes and meanings applied over 100 times are extracted, which are studied from the aspects of inner structure,
word meaning and semantic logic. The results indicate the application values of the database in establishing research
platform for modern Chinese compounds, improving accuracy of natural language understanding, developing APPs for
Chinese vocabulary leaning, etc. Although this research has limitations, it can provide certain references for language
understanding and language generation in the field of natural language processing, and can offer data support for
developing learning software on mobile terminals as well.
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