Viewpoints on the Structural
Description of Chinese Characters

Tomohiko Morioka

Abstract. This paper is about our viewpoints and methodology concerning the
description of the structure of Chinese characters. First, we describe how com-
ponents can be detected in characters. When a character is used as a component
of a compound character and its shape appears without significant change, then
the component can be easily identified. However, in many cases, it is not so easy
to find the components that build a character out of purely visual features. One
of the factors is simplification of the graphic form when characters are assembled
out of components. Such a change of glyph form reduces the connection with
pronunciation and meaning of the original character and increases the symbolic
aspect of the character. It is particularly complicated when multiple components
are combined, transformed and demotivated into a symbolic component. Here
we discuss these issues with respect to the productivity of components and to
the relationships between components and characters.

1. Introduction

Most Chinese characters (%) can be represented by a combination of
components. For example, the character “f&” (forest) has the same com-
ponent “AK” (tree) on the left and right, and the character “3£” (cloud) has
component “zz” (phonetic part) placed under the component “fi” (rain).
The structure of Chinese characters, which consists of a combination of
components, is not only an abstract expression of its shape, but is also
related to its semantic and phonetic values. Therefore, to understand a
Chinese character, it is important to find out what components are used,
where they are placed in the characters, and how they are combined.
In this paper, such a description of the structure of Chinese charac-
ter is called a Hanzi structure description (B h§itislib; structure description
of Chinese character) (Morioka, 2018b). Various formalisms have been
used to describe Hanzi structure. Nowadays a quite widespread formal-
ism is the one of Ideographic Description Sequences (IDS) defined in
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ISO/IEC 10646 (Information technology—Universal Coded Character Set (UCS)
2014). In this paper, we use the IDS formalism to describe Hanzi struc-
ture. For example,

in IDS.
In these two examples we can easily detect components and infer
structure. However, in some cases, the situation is ambiguous, e.g.,

- f§t

_ﬁ?'ﬂ—

How do we detect components and the corresponding structure in such
cases?

2. Etymological View

When a character is used as a component of a compound character and
its shape is simply inserted into it without significant change, the com-
ponent can be easily detected via its shape. For example, the character
“Fk” (forest) appears to have two components “K” (tree) arranged side-
by-side. Therefore, the structure of “ff” can be written as “lIIARK”.

Some structures have been preserved even though the graphic forms
of Chinese characters have changed significantly over the centuries. For
example, “I1” is an Oracle-bone character corresponding to the modern
character “#&”. Its structure can be written as “iii ¥ %,” which is sim-
ilar to “llIARAK” (“ {7 is an Oracle-bone character corresponding to the
modern character “AK”).

Similarly, the character “22” (cloud) seems to consist of a component

The Oracle-bone character “J” corresponds to the modern character
“S2” as a character, but corresponds to “3” as a component of Hanzi struc-
ture.! That is, it is considered that “£” was formed by adding the se-
mantic component “fi” to distinguish it from morphemes other than
“EE” because “” was used phonetically. Anyway, in this case as well,
the components can be easily found just by looking at the characters.
However, in many cases, it is not so easy to find the components of
a character just by examining the graphic form of the character. One of
the causes of the problem is simplification of the graphic form of compo-
nents when they are assembled into characters. For example, “f£” (emi-

nent, exalt) looks like a combination of “ § ” and “Z” on the left and right,

1. In Mainland China, “” is a simplified Chinese character corresponding to “Z£”.
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namely “[{| { Z2”. However, “F ” (Small Seal form (/\3%) of Shuowen cor-
responding to “f”) seems to contain the component “ ¥ ” (/7 (be born,
living, raw)) inside the component “ & ” (“[#” (fall)), so that the structure
could be “iii Efﬁ 9& ”. Compared to the Small Seal form, Hanzi structure
of “f&” should be described as “fif%F”. Through this structural analysis,
we see that “fX” can be considered as being a simplified form of “f#” or a
component of it. As described above, there are two approaches to struc-
tural description: a structural description based on appearance and a

structural description based on etymological explanation.

To adopt the latter position, the etymological knowledge of the Chi-
nese character is required. However, characters with clear etymology
are only a small part of the whole, and the etymological data on many
characters are unclear or unknown.

3. Component Models

Historically, Hanzi structure descriptions (or the underlying analy-
sis) were written for humans. For example, Shuowen Jiezi (i L7
Shuowen), which is considered to be the oldest radical-based Chinese
character dictionary, describes the kinds of components that comprise
each compound character. The analysis of Hanzi structures in Shuowen
is based on the so-called six-categories classification model (75E) and
focusing on components motivated by pronunciation and meaning. In
this model, each component is considered to be derived from a charac-
ter, and each component is considered to (partially) inherit the phonetic
and/or semantic value of the original character.

In the twentieth century, Tang Lan (J##) proposed a new research
approach and the three-categories classification model (=3%&). He also
focused on graphemes that were not motivated by pronunciation or
meaning and named them “symbol characters” (%5 %; unmotivated
characters), see also Slaménikova (2019). Qiu Xigui GB# +) also made
great contributions to the study of symbol characters. Tatsuro Asahara
(IRJEERR) greatly contributed to Qiu Xigui’s approach by avoiding the
classification of components, and by proposing a symbolization (demo-
tivation) model based on a more relational viewpoint (Asahara, 1996).
According to this theory, instead of considering the classification of se-
mantic, pronunciation and symbolic components, it is assumed that as-
sociative keys connect characters and components motivated by mean-
ing and pronunciation (or act as symbolization filters to remove them).
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4. Productivity of Components

Based on Tatsuro Asahara’s view, when studying the functionality of a
component, it is important to focus on the set of characters that have the
same component, and to explore this component’s features (or the ac-
tual state of componentization) as a common tendency among them. In
other words, this can be viewed as a position that focuses on the produc-
tivity of the components. Tatsuro Asahara gave up explaining the problem of
hierarchical componentization, however, by focusing on the productiv-
ity of components, it may be possible to identify a composite component
acting as a functional unit by analyzing the corpus of the Hanzi struc-
ture described visually.

position: “fi{” is a phonetic component and “%” (woman) is a seman-
tic component) or as: “H{F I H & H” (visual decomposition). When
searching for characters containing “fi” in the CHISE-IDS Database®
(Morioka, 2015), only 50 characters were found in those included in UCS
(even limited to components, the following are found: "1 [l (Tidl)
M T T Theo TR Thely Tl Tl T Tl Tl Dty TBRD TR
Mai) "Wl Tl ). In contrast, only fifteen characters containing “fH £ H”
were found, all of which contained “j#” or some variant of it. Similarly,
in the case of “/f;,” many characters containing “f/ ” were found (such as
L B, B R R W L B B HR, < B, i
i, “Hi, B B <BE < 08 Bk B B B “B2. .., whereas
only three characters were found that contain “%”.

More detailed results are shown in Tables 1 to 12.

To perform this investigation, we introduced 12 rewriting rules,
transforming functional structures into apparent structures. Each table

corresponds to one of these rewriting rules:

Rule-111

Rule-112
Rule-121
Rule-122
Rule-131
Rule-132
Rule-210
Rule-411
Rule-414
Rule-511
Rule-611
Rule-612

2. https://gitlab.chise.org/CHISE/ids
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Each table consists of five columns. The first column (“char”) dis-
play the characters, the second column (“structure”) its structure, the
third column (“component”) the components, and the fourth column
(pn) indicates the number of character objects in the CHISE charac-
ter ontology that contain the given component. Columns other than char
are divided into upper and lower subrows. The upper subrow contains
information about functional structure and the lower one contains in-
formation about apparent structure.

The accuracy value is calculated by the following formula:

prz

do= — P 100.
* T Np(Nyr+ Npa)

Let S,r be a set of character objects in the CHISE character ontology
that have a functional component, and let Ny = 7(S,) (pz value of the
upper subline).

Similarly, let Sy, be a set of character objects in the CHISE character
ontology that have a apparent component, and let Ny, = #(Spa) (p7 value
of the lower subline).

Let Sp = SprU Spa, and let Np = n(Sp).

Let x of 4x and Ny be a variable to select f (functional) or @ (apparent).

Note that the CHISE character ontology is based on the Multiple
Granularity Hanzi Structure Model (Morioka, 2015; 2018a), so that each
number f-pz and a-pz denotes the plural glyph granularity of Chinese
characters such as abstract character, unified-glyph, abstract-glyph (‘%
#4), etc. In addition, the CHISE character ontology also includes char-
acter objects that cannot be unified by the existing CJKV Unified Ideo-
graphs of UCS. However, these tables show only representative glyphs
and abstract characters of UCS: <character> indicates abstract charac-
ters and characters without angle brackets denote representative glyphs.
Some abstract components unify multiple abstract characters, which are
expressed as: <A/A/">>.

TaBLE 1. £1lli LRB « il L i=i RB (111)

char  structure component p7r accuracy

/] 167 98.8
(—% 1 0.1

) 167 98.8
e 1 0.1
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97.6

167

0.1

2
167

97.6
0.1
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96.5

167

0.1

3
167

96.5
0.1

3

I, Wi, S, 0, BR)

Same
as
above

95.4
0.1

167
4
167

i

S

H

95.4
0.1

&

95.4
0.1

167

i

K

fifs, W), <H), fiFe

Same
as
above

92.1
0.2

167
7
167

i
7

92.1
0.2

7
167

L

~

89.0
0.4

10
167

89.0
0.4

10

=
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167 88.0
11 0.4
167 87.0
12 0.5
167 84.2
15 0.7
167 84.2
15 0.7
167 81.5
18 1.0
167 42.9
88 11.9
25 92.5
"""" R/ RK 1 0.2
25 92.5
SaVESY)! 1 0.2
() 25 85.7
B/N/R/AXZ (3 2 0.6
(B) RN& /5 /R (¥R 25 61.0
= KB/N/R/AXE (&) 7 4.8
: (k) 25 61.0
(#s) 7 4.8
(k) 25 61.0
(#) 7 4.8
i 20 90.7
e 1 0.3
Pk 20 90.7
Rk 1 0.3
IS 20 82.6
() 2 0.9
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B 20 69.4
Eiy 4 2.8

/A0 1 0.3

B Y 2 11

B 15 87.9

7 EE) 1 04
W 2 G os
RGO AN O A 1 0.4

Same (B0, (B, (), (A, D), (B, (&R0, (B9, (&), (&), (@), (28)

15 36.0
10 16.1
15 87.9
1 0.4
15 87.9
1 0.4
15 77.9
2 1.4
15 77.9
2 1.4
15 77.9
2 1.4
14 87.1
1 0.5
14 87.1
1 0.5
14 87.1
1 0.5
14 76.6
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14 54.3
5 7.0
14 54.3
5 7.0
14 54.3
5 7.0
13 86.2
1 0.6
11 84.0
1 0.7
11 84.0
1 0.7
11 71.6
2 2.4
11 71.6
2 2.4
10 82.6
1 0.9
19 81.9
2 0.9
19 68.2
4 3.1
9 81.0
1 1.1
9 81.0
1 1.1
9 66.9
2 3.4
16 79.0
2 1.3
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— 1~ 16 79.0
1§ (%) 2 1.3
(l/\—> (s 7 76.6

m 4 /m) 1 1.6

() 7 76.6
<%> =HZE 1 1.6
TABLE 2. {11 | RB < [{Il{I1{ | {1 RB (112)
Char structure component pn accuracy

1% sy Y 54 96.4

A B0 A/ RO R 1 0.1

( {@) KE) 0 54 96.4
Same (i), (iF), (&), 1%, I, (1), R, (L), (&)

e 54 93.0

A/ ROR 2 0.2

8o 54 93.0

% 2 0.2

8o 54 81.0

(&) 6 1.1

8o 54 81.0

(&) 6 1.1

8o 54 59.5

(£ 16 5.3

o 54 47.9

(£ 24 9.5

% 36 94.7

AR 1 0.1

{4 36 94.7

E3 1 0.1

above
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% 36 89.8

{lﬁ HAH 2 0.3
A 104 9 25.0
ﬂﬂc ALK 9 25.1
{04 9 16.7

ﬂ% ) 13 35.0

pr accuracy
65 97.0
1 0.1
65 97.0
1 0.1
65 94.1
2 0.1
65 94.1
2 0.1
26 92.7
1 0.2
26 92.7
1 0.2
26 86.2
2 0.6
26 86.2
2 0.6
26 80.4
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(7 26 75.1
(F7) 4 1.8
(7 26 75.1
(K 4 1.8
(74 26 70.3
FF 5 2.6
(%) 26 70.3
NIy 5 2.6
(%) 26 66.0
Ji 6 3.6
(%) 26 66.0
e B 6 3.6
() 26 62.1
e 2 7 4.5
(7% 26 44.4
iz 13 11.2
(7% 26 13.8
() 44 39.6
(7=) 22 91.5
i 1 0.2
(7=) 22 91.5
(g% 1 0.2
(=) 22 84.0
Uk 2 0.7
(=) 22 61.7
s 6 4.6
(=) 22 22.9
| 24 27.3
(=) 21 91.1
1 0.2
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() 21 91.1

s 1 0.2

(=) 21 83.4

NS 2 0.8

FS () 21 56.3

/7700 )R R - P

f& eD (=) 1 1
- /750 17NE G z o ul
- 21 91.1

ﬁ% e 1 0.2
’f 21 911

iy

/= 1 0.2
EE 21 83.4
2 0.8
21 56.3
ﬁé 7 6.3
Ly 14 87.1
() 1 0.5
14 87.1
(=) 1 0.5
Same >, <u£>, <IE_§>, JE
as
above
. 11 84.0
78 1 0.7
% 11 84.0
1 0.7
J% 11 71.6
2 2.4
11 47.3

W

5 9.8
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o = 11 41.9
= = s 6 12.5
TABLE 4. it 1 ADR « b1 A lll DR if D is not tare (122)
char  structure component p7 accuracy
b (%) 451 99.6
e T R/RB T /R AOR 1 0.1
(f) a/a/e/g (%) 451 99.6
£ AR /RE/E/B/B) 1 0.1
T /R /8B /BB /B
FENE) /) (%) 451 99.6
3t T / 1 0.1
T4 /R /00
5 113 93.3
ﬁE At 4 0.2
=) = 33 94.2
En k1 1 0.1
= (&) 23 91.8
ER Tep 1 0.2
(7 22 91.5
E o 1 0.2
(7 22 91.5
() T 1 0.2
o = 19 90.3
i1 TH R 1 0.3
'ﬁ;‘? T 19 90.3
O 1 0.3
Same ﬁg W, s, B, OB, e 0, (B
as
above
% i 19 81.9
=) 2 0.9
= 19 74.6
ﬁ% AR 3 1.9
H-I—; = 19 74.6
(5] () 3 1.9
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A 17 89.2
e YRR 1 0.3
A 17 89.2
B VR RE 1 0.3
), G, GRO, G, (D), (), (), (), B, (IR
as
above
o= A 17 80.1
5 H/40%E TH 2 1.1
(7=) (5 17 80.1
= H/40E THDE 2 11
E 7 12 85.2
J H JH 1 0.6
ﬁ 74 12 85.2
LIk 1 0.6
Same (&), (&), (&)
as
above
TABLE 5. illili E ¥ R « i1 E {{if R (131)
char structure component pr  accuracy
7 9 81.0
nEg’) 1 11
7 9 81.0
Eg ) 1 11
7 9 81.0
1@ 1 1.1
7 9 81.0
EQL VLY 1 1.1
7 9 81.0
MEC YL YE 3 1 1.1
=7 9 81.0
nEe S 1 1.1
=7 9 81.0
e 1 1.1
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5 9 81.0
SIES N 1 1.1
5 9 66.9
(18 2 3.4
""" TEF ABif A = non 7 (132)
char component p7 accuracy
R 145 98.6
}7% K 1 0.1
(%) <br71<> 133 98.5
........ OB /4K 1 0.1
i <Iﬁ> 133 98.5
Y T 0B /OA 1 0.1
Same D, 26, O, U, 48, ), ), 0, OB, A, O, O,
as ), (F), (R, (JEE), (FE), (f%), (%), (RE), (BE),
above ), (B
=) 97 98.0
() ) N 1 0.1
i ik 77 97.5
= 0N % 1 0.1
E%T? ik 77 97.5
~ ST S 1 0.1
Same JBE, JEE, JE, JBE, VS, B, BB, JBE, ) JEE EEJEE
as i, (), (B, (JEs)
above
ik 77 95.0
s
E i 2 0.1
i i 77 95.0
= =4 2 0.1
E,-iﬁ ik 77 95.0
E EORIE 2 0.1
(R 67 97.1
() RS 1 0.1
(R 67 97.1
<}¥> RO 1 0.1
= (R 67 97.1
<J%> R 1 0.1
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(R 67 94.3
) R 2 0.1
i 55 96.5
- 311 1 0.1
3 51 96.2
AL 1 0.1
3 51 96.2
e 1 0.1
(| 48 96.0
Jiit 45 95.7
() 1 0.1
Jiit 45 95.7
ek (B£) 1 0.1
Same E;"é, ['@:, @, E, @, J%'E, )%, }%, JEE
as
above
= Jii 45 91.7
= (2) 2 0.2
iz Jii 45 87.9
- =] 3 0.4
% s 43 95.5
I Ay 1 01
FE s 43 95.5
zﬁ i',','",'fj:hz( 1 0 ]_
Same (), (B2, (5&), (B9, (B5), (Fm), Jis
as
above
i s 43 91.3
EL S H 2 0.2
Ji 43 91.3
<H:ﬁ> L o 2 0.2
Same (%% ()
as
above

Fﬁ 43 87.4

[
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Fm 43 87.4
re 3 0.5
43 87.4
i 3 0.5
43 80.3
(e 5 11
=5 35 94.5
<E§> 1 0.1
(ER) 35 94.5
e 1 0.1
Same
as
above
ﬁ 34 94.4
1 0.1
£33 34 94.4
<E§> 1 0.1
Same
as
above
(R 34 89.2
<J§> =) (€= 2 0.3
Jﬁ (FR) 34 89.2
= I/ 7 ) =R 2 0.3
< **> (FR) 34 89.2
L= J~ /7 )RR AR 2 0.3
E (fE) 31 93.8
A H 1 0.1
FE (fE) 31 93.8
= JEE UEO 1 0.1
Same E, IE, Jg, Frg, F:%, ()
as
above
ﬁ () 31 88.2
: SN B 0.4
,g (fE) 31 88.2
t S ) 0.4
Same

as
above
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¥ 29 93.4
AR 1 0.2
6} 29 93.4
A 1 0.2
¥ 29 87.5
HfTH 2 0.5
¥ 29 82.1
TR 3 0.9
it} 29 82.1
= BN 3 0.9
JAk 27 93.0
EIRRE 1 0.2
.3 24 92.2
=k 1 0.2
.3 24 92.2
DR 1 0.2
& 21 91.1
EUEND 1 0.2
() 20 90.7
=) 1 0.3
() 20 90.7
() 1 0.3
() 20 90.7
H—g/a/e/n 1 0.3
() 20 82.6
T 2 0.9
() 20 82.6
(Z) 2 0.9
(F) 20 82.6
! 2 0.9
) 20 52
() 68 59.8
(=) 20 4.0
m 80 64.0
J73: 16 88.6
ik 1 0.4
J 16 88.6
E E () 1 0.4
Jik 16 88.6
R 1 0.4
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16 88.6
1 0.4
Jk 16 79.0
IR 2 1.3
J& 16 79.0
77V ) 2 1.3
BR 16 88.6
R 1 0.4
3 16 88.6
R 1 0.4
JiE 10 82.6
UENE) 1 0.9
JiEE 10 82.6
I 1 0.9
JiE 10 69.4
I H 2 2.8
(R 10 82.6
EIRA 1 0.9
(R 10 82.6
HRFE 1 0.9
(R 10 69.4
Rt 2 2.8
JiF 9 81.0
i 1 1.1
fiF 9 81.0
T 1 1.1
Same }%, &
as
above
JiF 9 56.3
5% e 3 6.3
F;‘-.: JiF 9 47.9
L fis 4 9.5
JE e 9 81.0
() 1 1.1
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}T_‘ 9 81.0

79.0
1.3

76.6
1.6

76.6
1.6

76.6
1.6

76.6
1.6

Wk e/ 4E /AR A EG ot /AT /AF /AR

_- NN =N =, =] =

I 3<it/Jl/‘|Il‘/iF/:|J:>X i:...5<it/Lt/ﬂ‘/iP/jt>X
Same U:‘f% (=

49.0
9.1

34.0
17.4

| W

TABLE 7. LBR (210)

char structure component p7~ accuracy

40 95.2
1 0.1

40 95.2
1 0.1

40 90.7

40 90.7
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- () 40 86.5
(i) 3 0.5
=n () 40 86.5
e = 3 0.5
Same
as
above
<§J-L> (%) 40 82.6
HEX 4 0.9
wp 32 94.0
&X 1 0.1
E N 4 32 94.0
AxX % = 1 0.1
Same %, #, 7%, %
as
above
2 32 88.6
L = 2 0.4
21 H 32 88.6
BX & 2 0.4
Same &%, ¥, X, X
as
above
4 H 32 83.6
X = 3 0.8
= 32 83.6
x 3 0.8
a1 32 83.6
X 3 0.8
=n 32 79.0
X 4 1.3
- 32 79.0
AX 4 1.3
P 28 93.2
@ (5 /H) 1 0.2
e 20 90.7
(FA) ) /e E/H 1 0.3
& 20 82.6
() L)/ DR/ H) 2 0.9
= 25 20 51.0
(FR) 5 /D) 8 8.2
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11 84.0
1 0.7
11 84.0
1 0.7
11 71.6
2 2.4
11 71.6
2 2.4
11 71.6
2 2.4
10 82.6
1 0.9
10 82.6
1 0.9
7 76.6
1 1.6
7 76.6
1 1.6
7 60.5
2 5.0
7 60.5
2 5.0
7 60.5
2 5.0
7 76.6
1 1.6

TABLE 8.
char structure component pn accuracy
(i) P i 199 99.0

[zl Y 51 [ym) 1 0.1

(0 & 199 84.1
ol Y 18 0.7
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Same
as
above
above
== 97.9
Fx 0.1
% 97.9
0.1
Same
as
above
= ® 185 92.8
R I 7 0.2
% 153 98.7
(i) i 1 0.1
. i 83 97.6
() OV X /i 1 0.1
31 93.8
<@> asa— 1 0.1
31 93.8
<ﬂ> 1 0.1
= 31 88.2
= 2 0.4
31 88.2
<E> 2 0.4
= 31 88.2
<E> 2 0.4
= 21 91.1
= 1 0.2
% 21 91.1
- 1 0.2
Same BB, % (HD (B (80, (B (), (8B) (8]), (BB)
as
above
LS 21 83.4
EmmAR 2 0.8
a5 21 83.4
AR 2 0.8
=5 21 76.6
(52) 3 1.6
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% 5 21 49.0
% (=) 9 9.1
5 21 38.1
<%> 7% 13 14.7
% ¥ 17 89.2
i R 1 0.3
e pas 17 89.2
77 . R 1 0.3
Same H, #, 4, £ I K, H 9 K H (H)
(i 12 85.2
"""" Fll i 1 0.6
il 12 85.2
ERI 1 0.6
12 73.5
2 2.1
12 73.5
2 2.1
12 85.2
1 0.6
11 84.0
1 0.7
11 84.0
1 0.7
TABLE 10. I LRBA -> LARB (511)
char  structure component p7 accuracy
]] (% 43 95.5
HsEs 1 0.1
() 43 95.5
HEICIE] 1 0.1
#) (D, () (B (8 (8 (8
() () G CED (D (),
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43 91.3
2 0.2

43 91.3

2 0.2

43 87.4

3 0.5

43 87.4

3 0.5

43 87.4

3 0.5

43 87.4

3 0.5

19 90.3

1 0.3

19 90.3

1 0.3

B2 19 81.9

Hisks 2 0.9

E= 19 81.9

HEHs 2 0.9

75 19 74.6
= 3 1.9
5 19 74.6
= 3 1.9
g5 19 74.6
== 3 1.9
10 82.6

= 1 0.9
o 10 82.6
&= 1 0.9
B35 10 82.6
= 1 0.9
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= 10 82.6
PSS 1 0.9
= 10 69.4
H5%0s 2 2.8
k= 10 69.4
TN 2 2.8

TaBLE 11. i1 A {1 LRC « 1 A il LCR (611)
char structure component p7 accuracy
30 93.7
1 0.1
30 93.7
1 0.1
30 82.6
3 0.9
23 91.8
1 0.2
23 91.8
1 0.2

84.6
0.7

88.6
0.4

88.6
0.4

76.6
1.6

60.5
5.0

JR/R/AD 7

B/N/R/T T GB/R/R/AN

R
SR RN
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7 60.5
() 2 5.0
= 7 76.6
A 1 1.6
=1 7 76.6
1 1.6
— 7 60.5
HIA 2 5.0
TABLE 12

char structure component p»n  accuracy
HER TODEGER) 1 4.0
(E) G 4 64.0
R (92RE 3E:=N 1 4.0
(2) G0 4 64.0
A TR AR 1 4.0

In many cases, especially in the trivial ones, the accuracy of the func-
tional structures is high. Often these results are also consistent with the
etymological structure. For example, in the case of “fii” (table 2), the ac-

curacy of 1 is lower than the accuracy of [{} i %&. In fact, {{] {i & seems
to correspond to the etymological structure. However, since these re-
sults were calculated with respect to a simple count of the number of
CHISE character objects, productivity of a component was divided by
the number of glyph-variants of the component. For example, compo-

ES » GES » (eSS » «eS » «es »

nent {§i) is written in various forms such as “5&,” “Bi,” “B,” “Bi,” “5,
“B,” “BR,” B “BR “i,” etc. As the result, the productivity of apparent
components (HiIHxFL, HHHxH, etc.) increases and the accuracy of the
functional structure decreases. Therefore, if information on variant-
relations is available, it is better to normalize the glyphs (close to the

original forms), its structure and components.

5. Conclusion

Structural description of Chinese character should be based on Chinese
character analysis (Chinese character studies), like grammatical analy-
sis of natural language. For this reason, it is desirable to describe Hanzi
structure based on etymological explanations. Etymological knowledge
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is required to perform the task, however this information is missing for
many atypical Chinese characters, in fact the majority of CJKV Unified
Ideographs of UCS.

On the other hand, if we consider the “(degree of) componentness”
of Chinese characters, a (candidate for) component that produces more
Chinese characters is more likely to be considered as an actual com-
ponent. Considering components with respect to productivity does no¢
require any etymological knowledge on characters and therefore can be
calculated whenever we have a dataset of Hanzi structure descriptions
at our disposal.

Based on this hypothesis, we conducted an experiment using the
structural data on Chinese characters from the CHISE character on-
tology. As a result, we found that components based on etymological
knowledge are more likely to have a higher productivity.
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