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Abstract. The present study presents the lexical category relevancy analysis
of the Thousand-Character Text and Chinese radicals, to Roget’s thesaurus.
According to the comparison of the Thousand-Character Text and Roget’s the-
saurus, most of the 39 sections of Roget’s thesaurus are relevant to Chinese
characters in the Thousand-Character Text. The correlation coefficient is
around 0.90. In the case of Chinese radicals, 30 sections of Roget’s thesaurus
are relevant to the radicals. The correlation coefficient is around 0.85, showing
considerable relevancy between Chinese radicals and sections of Roget’s the-
saurus, as well.
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1 Introduction

With the development of the Internet, the volume of information is now incomparable
with that in the past. In order to manage such a large amount of information, we need
standardized classification systems. A standardized classification system can be cre-
ated based on human cognitive ability to classify things. Everything in the world has
its own unique characteristics, by which it is classified into specific categories, and
we understand things more easily by associating them to related categories. In this
way, we simplify information processing and understand perceived things better by
classifying them systematically according to their characteristic.

The lexical classification system covered in this study can be divided into various
types according to the use of words or information. Examples of application are in the
areas of artificial intelligence, computational linguistics and information communica-
tion include information search, knowledge management, information system design,
ontology building, machine translation, and dictionary compilation. There are also
implemented lexical classification systems related to the vocabulary resources of
natural languages such as Roget's thesaurus [1], WordNet [2], Lexical FreeNet [3],
Kadokawa thesaurus [4], and EDR [5]. Cases of ontology building include KR Ontol-
ogy [6], CYC Ontology [7], Mikrokosmos Ontology[8], SENSUS Ontology [9] and
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HowNet[10], and there are business applications of ontology such as Enterprise On-
tology[11], UMLS[12], UNSPSC[13], RosettaNet[14], ISO 2788[15] and ANSI
739.19[16].

Lexical classification is concept classification by nature. Lexical classification sys-
tems mentioned above suggest that there are various concept classification systems
today. It is said that people have the same cognition, memory, causal analysis, catego-
rization, and reasoning process. They assume that if there is any difference, it is not
from difference in cognitive process but from difference in culture or education [17].
As mentioned above, in the current situation that various concept classification sys-
tems are being used in different application areas, it is keenly required to interlock
concept classification systems and intelligent information systems. In response to the
demand, research is being made on ontology mapping, merge and integration, and
semantic integration [18, 19]. A main research method is the utilization of shared
ontology or finding mapping in ontological features.

However, if there is a general concept classification system (inferontologia) [20] as
a reference classification system, through which it will become more systematic and
easier to integrate concept classification systems semantically. Thus, as a case study
on general concept classification system, the present study examines the relevancy of
lexical categorization between the Thousand-Character Text [21, 22], which is a rep-
resentative Eastern classic, and Roget's thesaurus[1], which is a famous Western clas-
sified lexicon. In addition to this, we also investigate the relevancy between Chinese
radicals and the thesaurus. Through this study, we analyze similarities between the
two in categorization and classification.

2 Lexical Ontologies: The Thousand-Character Text, Chinese
Radicals, and Roget’s Thesaurus

The Thousand-Character Text (TF5~3C) was written by Zhou Xingsi (J& BLfii) by
order of Emperor Wu (i) in the Liang (%) Dynasty of China in around the 6th
century, and transmitted and distributed to Korea early in ancient times. This is a
representative classical Chinese textbook used widely to teach children. The oldest
Thousand-Character Text annotated with pronunciation and meaning in Korean is the
version of Han Seok-Bong published in 1583. There is also a record on an earlier
version published in Gwangju in 1575. The Thousand-Character Text is old four-
character verse composed of a total of 250 four-character phrases or 125 couplets and
its materials are Chinese history, culture, etc. [21, 22].

Roget's thesaurus [1] was first published in 1852 by English surgeon Peter Mark
Roget. This is the first synonym/antonym dictionary. Roget's thesaurus is not in
meaningless alphabetical order. The thesaurus classifies lexical knowledge systemati-
cally. The top hierarchy is composed of 6 classes, under which are divisions. Each
division is again subdivided into sections. In each hierarchy is unique entry informa-
tion, and at the end of the hierarchical structure are listed a total of 1044 categories.
Each category has a list of synonyms by part of speech. On the other hand, if a
specific word in the list of synonyms refers to another category, the reference is
expressed in the form of "Vocabulary &c. (Entry word) Entry number.”
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There is a study on lexical classification systems in Korean representative classics
such as the Thousand-Character Text, Yuhap (387) and Hunmongjahoi (7l 5% 7-&)
[22]. In the study, they argued that the Thousand-Character Text is structured well
and has a clear system. In addition, they emphasized the accuracy of its classification
system that does not allow even a repetition of the same character among the 1000
characters. Largely according to semantic paragraph (content), they classified Thou-
sand-Character Text as follows: astronomy, nature, royal task, moral training, loyalty
and filial piety, virtuous conducts, five moral disciplines, humanity and justice, pal-
ace, meritorious retainers, feudal lords, topography, agriculture, mathematics, quiet
life, comfort, miscellaneous affairs, skills, admonition, etc. They concluded that in
presenting Chinese characters by semantic paragraph, the Thousand-Character Text
arranges basic Chinese characters appropriately and is outstanding in terms of lexical
system and the perception of basic Chinese characters.

Chinese radicals are index keys or classifiers which are used for organizing entries
in Chinese dictionary. Han dynasty(i##f]) scholar Xl Shen(F7F{£) categorized all the
Chinese characters with a system of 540 graphic elements that was called bushdu (i}
). The elements are character components and denote some common semantic or
phonetic characteristics. Chinese lexicographers had continued to refine this system
for indexing Chinese characters. The number of Chinese radicals was reduced to 214
in the dictionary Zihui(‘F°%¢) in 1615. The set of radicals became standard and is still
used in Chinese dictionaries today [23].

3 Relevancy Analysis

This study has conducted analysis on concept relevancy through 5 steps as follows.

Step 1. Building Master Databases: In this step, we sort out Chinese characters from
the Thousand-Character Text, and words from Roget’s thesaurus. Then build the
master databases for the characters in the Thousand-Character Text, for the radicals in
Chinese Radicals, and for the words in Roget’s thesaurus, respectively.

Step 2. Identifying Meanings of Chinese Characters in English: In this step, we
translate the meaning(s) of each Chinese character in the Thousand-Character Text
and Chinese radicals into English words. Then we keep the translation in a database,
referring to Chinese-English dictionary Kingsoft2008[24], Classical Chinese Charac-
ter Frequency List[25], YellowBridge[26], and CHINAKNOWLEDGE[27].

Step 3. Filling Fields in Master Databases with English Equivalents: In this step,
we determine an English equivalent for each Chinese character in the Thousand-
Character Text and for each Chinese radical. And then fill the fields with the words in
corresponding master databases.

Step 4. Mapping Chinese Characters and Radicals to Roget’s Thesaurus Catego-
ries: In this step, we map English words for Chinese characters in the Thousand-
Character Text and for Chinese radicals, into categories of Roget’s thesaurus. And
then keep the category information in the prearranged fields in the master databases.

Step 5. Analyzing Mapping Results: Finally, we analyze each relevancy of Thou-
sand-Character Text and Chinese Radicals with respect to Roget’s thesaurus using
graphs and correlation coefficients based on the mapping data.
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4 Analysis Results

4.1 The Thousand-Character Text and Roget’s Thesaurus

Among the 1,044 categories of Roget's thesaurus, 424 categories have one or more corre-
sponding Chinese characters while 620 categories do not have any corresponding Chinese
characters. We also have analyzed the mapping on the section level of Roget's thesaurus,
which are higher categories in the hierarchy of the thesaurus. Table 1 compares the map-
ping on the category level with the one on the section level of Roget's thesaurus.

Table 1. Results of mapping by classification level (Chinese characters of Thousand-
Character Text)

Number of Number of Mapping
Level mapped entries unmapped entries Total rate (%)
Roget's 424 620 1,044 41
Category
Roget’s 38 I 39 97
Section

Fig. 1 shows the correspondence between Chinese characters in the Thousand-
Character Text and Roget's thesaurus on the section level. We can see that the number
of Chinese characters changes as the number of Roget's thesaurus categories does. We
have obtained the correlation coefficient r,, for the association between the number of
Chinese characters in the Thousand-Character Text and Roget’s thesaurus categories
on the section level.
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Fig. 1. Correspondence between the Thousand-Character Text and Roget's thesaurus on the
section level



130 S.-R. Kim, J.-G. Yang, and J.-H.J. Bae

In the correlation analysis, the number of Roget categories is defined as X, the
number of mapped Chinese characters as Y, and the number of Roget sections as N.
For Equation (1), the values of variables are as follows.

3X, = 1044, 3, = 1000, 3XY; = 46038, SX7 = 44474, 3’V = 53164

If these values are substituted for the variables in Equation (1), we obtain r,, = 0.90,
showing quite a high correlation between the Thousand-Character Text and Roget's
thesaurus on the section level.

4.2 The Chinese Radicals and Roget’s Thesaurus

We have also analyzed the mapping results between Chinese radicals and sections of
the Roget's thesaurus. Table 2 shows the mapping rate on the section level of Roget's
thesaurus. Table 3 shows the results. Among a total of 39 sections in Roget's thesau-
rus, three do not have any corresponding radicals, but 36 sections have one or more.
The correlation coefficient is as high as 85%.

Table 2. Results of mapping by classification level (Chinese radicals)

Level Number of mapped Number of . Total Mapping rate
entries unmapped entries (%)
Roget’s 36 3 39 92
Sections

Fig. 2 and Table 3 shows the correspondence between Chinese radicals and Roget's
thesaurus on the section level. We can see that the number of Chinese radicals
changes as the number of Roget's thesaurus categories does.
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Fig. 2. Correspondence between Chinese radicals and Roget's thesaurus on the section level
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In the correlation analysis, the number of Roget categories is defined as X, the
number of mapped Chinese radicals as Y, and the number of Roget sections as N. For
Equation (1), the values of variables are as follows.

SX;=1044, 3Y; =214, XY, = 9951, 3X7 = 44474, 37V = 2652
If these values are substituted for the variables in Equation (1), we obtain r,, = 0.85,

showing a relatively high correlation between Chinese radicals and Roget's thesaurus
on the section level.

Table 3. Mapping from Chinese radicals to Roget’s thesaurus on the section level

No Class Roget's Sections Chinese Radicals Count
g
01 1 existence N, & 2
02 1 relation &, 77, O, e, A, 6
. + L. o
03 1 quantity TR T 9
H
04 1 order 00, 1, 4, K 5
05 1 number W, L X, 8 4
06 1 time O S B I =~ 6
07 1 change IS 1
08 1 causation 0, R, M, e, M, A 6
09 2 space in general [ I S 5 5
. . A DU EE B I PR 1 VI
10 2 d ns o T e 15
mene B, I 4, HL R, L B
I, A, 2,/ A, B, 5,
11 2 form . e 10
L, A, 1, &, R, AW, E,
12 2 motion s, AT, W, B, B, 7, 7R, 22
f, B, &M, i, &
13 3 matter in general i, JI 2
. . 4, 1, =, K, 1k, &, N
14 3 inorganic matter o U i e 12
s o, A, 2
Ly P F R, AL A,
. I, 5, ) I XK R, CE,
15 3 organic matter RN AT 30
B, 8, M, B 9E, @
operations of intellectin .
16 4 general " !
17 4 precursory conditions R 4

and operations
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Table 3. (continued)

No Class Roget's Sections Chinese Radicals Count

18 4 materials for reasoning ES 1

19 4 reasoning processes s 1

20 4 results of reasoning X, G, e 5

21 4 extension of thought = 1

22 4 creative thought 0

23 4 nature of ideas 0
communicated

24 4 modes of . N 3
communication
means of .

% 4 communicating ideas N 6

26 5 volition in general B 1

—, b o T R

27 5 rospective volition 13
PO LS T L

28 5 voluntary action Nt 2

29 5 antagonism B N N 5

30 5 resylts of voluntary 0
action

3] 5 gen.eral intersocial i B, i 4
volition

32 5 spe.cl.al intersocial - I
volition

33 5 corl.d}tlonal intersocial i 1
volition

34 5 possessive relations B, W, 2, L, R 6

35 6 affections in general 7N 1

+
36 6 personal affections “ A ‘A’ Al AR, 12
P, Z, 1, i

37 6 sympathetic affections S 2

38 6 moral affections Wik, T, JE, o, KA, R 7

39 6 religious affections b, R 2

5 Conclusions and Future Research

The present study has examined concept relevancy between the Thousand-Character
Text and Roget's thesaurus. Moreover, we have also conducted analysis on concept
relevancy between Chinese Radicals and Roget’s thesaurus. From the result of our
experiment, we may say that there is an interontologia behind Roget's thesaurus and

the Thousand-Character Text, or Chinese radicals.
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Tasks for future research include: (1) complementing omitted parts in mapping of
Chinese characters in the Thousand-Character Text to Roget's thesaurus categories
with the 1800 commonly used Chinese characters in Korea and comparing the results;
and (2) analyzing difference between comparison of the Thousand-Character Text and
Roget's thesaurus on the category and section levels and (3) trimming 214 Chinese
radicals into 100. From these studies, we can expect to have a set of Chinese
characters for a refined lexical knowledge classification system. Lastly, based on the
character set, we will develop a new lexical category system applicable to knowledge
classification.
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