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Abstract

Generally speaking, Chinese characters are graphic characters that do not allow
immediate pronunciation unless they are accompanied with Mandarin phonetic
symbols (zhuyin) or other pinyin methods (e.g. romanization system). In fact, about
80 to 90 percents of Chinese characters are pictophonetic characters which are
composed of a phonetic component and a semantic component. Therefore, even if
one had not seen the character before, one can make a logical guess at the
character's pronunciation and meaning from its phonetic and semantic symbols. In
order to analyze such relations, we start by analyzing the characteristics of phonetic
components. We found two interesting features that could automatically identify
the phonectic components of Chinese characters. One is pronunciation similarity,
the other is pronunciation distribution. Experiments show that these two methods
have high accuracy (90.8% and 98.1% for 9593 pictophonetic characters) in
predicting the phonetic components of pictophonetic characters. These methods
can save a lot of time and effort during the annotation of phonetic symbols in the

early stage.

Keywords: Picto-phonetic Compounds, Phonetic Component, Pronunciation
Similarity, Pronunciation Distribution, Optimization.
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it 2 170-39=131 { Tfigfiod » ik 2T P P 125+73-10-14=174 {5
(442-174=268)

=3 Become Correct
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» (ERLE ALV DR P EWEU”& ISR ] fﬁ"ﬁ%“* o Z5 AV p=1 L | 42
F BBV 1000 AT50h] R SievE] + Bk 8593 Trevk] IBHRVR] - 5V 1R
SRR RSV m (=20, 60, 80, 100, 200, 500) {1454 & % m |[4B,¢fﬂjl S ()
;Nn%aﬁ%Fumﬁﬁﬁ;ra@@ﬁ@oﬁ%wngwxgsfﬁﬁaﬁwazzwga*nwiﬁmiﬁﬁﬁﬁwm
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Phonetic Component Prediction
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95%

89.03% 89.78%  89.98% 89.47%  89.90% 89.50% 88.22%
[T T TT T 7=
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Testing Accuracy
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ub>a>b>c,d>0.1 S i - Y 2R I>x>y,z>1b SRH G (YA T ) o Fial B

Ve 89.98% » [ 1 60 eI TR g (ORISR SRR Y
Gl (rﬁﬁfo‘fl’fH BRTppy o YR S EF U o =T 500 [ o i E T RS (E
Rk b = 87% M 81.5% ) o I RIFVRLPN TR A E [T RS AR A
JE@“‘J“E#@W@J ‘ﬁ?ﬁ I Rl R [5E frﬂfé' LI = B33

i~ A 2 T HE y< 1b+5]aJ[HﬁfU IIE‘{;& be=dt e AU
BT HE S z<=lore FORLHITERE o f DRIFOF"S E};HEJJ% SEE TR AR
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A AT T WO TEF R H B - R

FIAEREER  90.0%  98.0%  98.0%  96.0% 94.0% 98.0% 97.0%
HRERYEES 89.0%  89.8%  90.0%  89.5% 90.0% 90.0%  88.0%

ub 097 082 094 093 1.00 066 093
a 073 055 063 073 084 089  0.10
b 010 %0.10 060 076 %037 050  0.10
c 046 %067 000 010 %042 0.0  0.10
d 010 %040 055 019  f0.58 0.0  0.10
X 063 070 072 083 064 089 0093
y 010 %022 %038 .33 Y016 0.8 0.10
z 0.10 %034 Yos51 Y052 Y041 (0.0  "0.10
Ib 010 016 010 013 010  “0.13  "0.12

Affected by constraints ¥ b<=c or d, 1 y<=z, “z<=Ib

4.3 K55 F—ﬁi@gk
gy= Iﬁ [yp ey %E Ve e 5 ) PR B ﬂJHUiﬁﬂ“Eﬁ@?ifﬂ/i\”ﬁji o Y[k
o JJ BRI 5T 6 ?za 855 0 b@n?ﬁf”m Wﬁg@;ﬁﬁnﬁﬂ FH - ?ﬁ »F[U%"é’lj“é@ (73
L% 92.8% 975%7v 959%  FU I TR ) kL = fqg Ik R E 3 20 o ety e
Lo =SS r"ﬁr Y RPN E e o B 9593 ks HI F] 9413 S i -
180 STEHFEL » YEEF 98.1% ¢
RIS LG AT -

T | R [EEpEF

i 8910 [ 683 | 92.80
3] 9362 | 231 | 97.50
il 9207 | 386 | 95.90

BfEE | 9413 | 180 | 98.10

R O R 5 P Ik < S
3 R Sff L PR RO ST o F EURLRY (AR 915 gfw fofh
) S T A 1% R ) TR A - WMHIJ R P19
5T PR LT AT R R ST R RO -
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A BF GO HEE

word Phonetic Flements| Correct Sum of KL divergence of each
notation Phonetic Symbol| element
A 924 &ow [ F1] H 1 00756 > [10.0692
Ao nA 4 (mu) 7 A A ¢ 0.0284 > 4.0.0218
d |44 (meng)| I il i~ 0.6303 > [I10.2763
M | &—53 (ban) | A K L 1.2455 < /w 1.8219
AT |4 AET3 (smo) | F7T = F0.7605 < 1 0.9602
It | AA4 Ovang)| [ E 1 0.1051 >} 0.0904

5. R PR
Y 2 BIEIOATR S  TITER SR SRR T R
l| o ik Y- FERETY (ME5 Eh E':’J"M@‘EJ“@“’?T'UTE'?' R ERP Y A Y '}”Fﬂrzt' v
HJ-:JJJJ:EH' ?E‘EIE*)J—“H”FIJiJ:L ) B *JD'E{J%@LJ ;ﬁ‘iﬁlﬂrﬁr:ﬁ[* o «SM&{Y‘EH s T
Tuﬂ k T ETEOA T 2 R R “‘F“ Hr i s B SIS S T ]
lﬂi_jliﬂﬁ Fm&Fpu?i’ R P et = R Py L Phﬁ_ﬁj{[ ﬁ‘l[ J 7 PR SRR
TR > ok fﬁvyf WP o PIgE - o T Jlﬁjﬁ [iéﬂe?’l 55 & H‘E’HF\ flit
R R I e F'“‘*’fi"ﬂ FILELAT 7 o -

HESRF) R B AR A i IYEU@‘VT'J?TT‘E‘ BT I’Ei_iﬁiﬁé@?’[ FEIL)
B (A ’?ZE‘ SO SRRy E 2 e ?’lﬁzﬁi[ fugPse WE{?‘W
l*éﬁ?’ SR R SE A [T ﬁ‘?ﬁ“;l%l E3K :/T\WIMFEJ}H" Jﬁwéﬂ‘l?fﬁﬂﬁ
Y R iﬂ%?‘ltw?éﬁ 77 e ﬁ?{ Hiot ?[/J PP sl g > 58
- B Eﬂ?ﬂﬁ WU > R R J/FIJE*EF%EﬁF ) T }f“sﬁ} U L

ztﬁfﬁﬁ?i/ Elfj%»?}ﬁ%%ﬁ%‘[‘ﬁ‘[ﬂ[l . ;&,Hﬁsjf . "%ﬁﬁ} « HIEIEE S ORI .

2Y Y|

Al 5 (1988) - <<§r,z—\v A AR HITE

}!} fi'ﬁ %‘/%%2(2005 v 1 F EI_J )f‘%ﬁ%ﬁ*[?[ﬂjyiﬁﬁl'%ﬁr‘gﬂ s YEI o T‘l @]w;ga{?
IRRER
f Fi

TR 9{?‘#{(2008 » 8 E]) e Y g ]:[“Fﬁ‘f"’!‘ﬂjif[%'l ST %@S“W?%Efﬁnﬁ:ﬂ‘
a0 PIRgT -



158

FEeAB 2 AT R P e

P A S

& = 2 Ll | k74 ] % pr) « =5 ~ u < T B Ed Il 15} i + A
2 1 0.3 0.8 0'10 2 05 0.1 0.1 01 0.5 0.5 01 0.1 0.1 01 0.1 0.1 01 0.1 0.1 0.1 0.1
4 1 0.8 0.108 o1 0.5 01 o1 0.1 0.5 o1 0.1 01 o1 0.1 0.1 o1 0.1 01 01 0.1
| 1 0108 o1 0.1 0.5 o1 0.1 0.1 o1 0.1 0.1 o1 0.1 0.1 o1 0.1 0.1 01 0.1
= 01 0.1 0.1 01 0.1 0.1 0.5 0.1 0.1 0.5 0.1 0.1 0.5 0.1 0.1 0.1 0.5
7 1 0.5 0.8 0.8 0.5 0.1 01 0.1 0.1 01 0.1 0.1 0.1 0.1 0.1 0.1 0.1
£ 1 0.8 0.8 0.1 0.5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
i 1 0.8 0.1 0.1 01 0.1 0.1 01 0.1 0.1 01 0.1 0.1 0.1 0.1
& 1 0.1 0.1 01 0.1 0.1 01 0.1 0.1 01 0.1 0.1 0.1 0.1
# 1 0.9 0.8 0.1 0.1 01 0.1 0.1 01 0.1 0.1 0.1 0.1
I 1 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
ro 1 0.1 0.1 0.5 0.1 0.1 0.5 0.1 0.1 0.1 0.5
0.5 0.1 01 0.1 0.5 0.1 0.1
v l %2 9.8 0.7 07 07 0.7 07 0.7 0.7
0.1 0.5 01 0.1 0.1 0.5 0.1
< 1 v 0.7 o7 o7 0.7 0.7 07 0.7
T 1 0.1 0.1 0.5 0.1 0.1 0.1 0.5
0.7 07 07 0.7 07 0.7 0.7
0.5 0.1 0.1
® A v HR8 v 0.7 0.7 0.7
0.1 0.1 0.5 0.1
1 08 0.7 [ohy) 0.7 0.7
0.1 0.1 0.5
. L U8 0.7 07 0.7
0.1 0.1 0.1
H 1 07 0.7 0.7
7 1 0. 0.8
+ i 0.8
.
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