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Chinese Pinyin-to-character Conversion Based on Cascaded Reranking
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Abstract
sion. It is simple, efficient, and widely used in practice. However, in the decoding phase of the word n-gram model, the

The word n-gram language model is the most common approach for Chinese pinyin-to-character conver-

determination of a word only depends on its previous words, which lacks long distance grammatical or syntactic con-
straints. In this paper, we propose two reranking approaches to solve this problem. The linear reranking approach uses
minimum error learning method to combine different sub-models, which includes word and character n-gram language
models, part-of-speech tagging model and dependency model. The averaged perceptron reranking approach reranks the
candidates generated by word n-gram model by employing features extracted from word sequence, part-of-speech tags,
and dependency tree. Experimental results on “Lancaster Corpus of Mandarin Chinese” and “People’s Daily” show that
both reranking approaches can efficiently utilize information of syntactic structures, and outperform the word n-gram
model. The perceptron reranking approach which takes the probability output of linear reranking approach as initial

weight achieves the best performance.
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R AR, BandE “— USSR ZHNERT
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R, XFRARCRRMRAERDL. HitoamMm_2 s
B ORI TR XA 1) R, B B e O S R
TAT=90 WL 2 5] O 0014 DI Ak B ) A 16

BEXP S AR, BATTIAN T 2RI RN
T ), LR R ARV E R L KA ) A
UG, AR5 AE L FE A B R PR T 00 PUTE
W 0 0 i 3 1) P 2 AT B HE . AL TR U5
SR T S D R RN TT TR SRAF RS 1R (1
BCH. V-3 B 4% 5 HE 7 U7 VA RS A T A A ik 1
TR L PR ARAE G R AL, SRR A5 R R
TINS5 B S PO 7 45 In) AT FE 24
K R TR AT RS &, B S R N Ze vk AP
Jid, ORI AL M A DA B 4% T V2 A0 46
HIN PRI i, LCMC (Lancaster Corpus of
Mandarin Chinese) ¥R A K HHER}E E K SE
KR WIA SO R P T iR EAL T HT 2 A L
1.

1 xR

] N TGl 5 A R BT 5 7 e 4 ) e T
K535, MO P, ek AR R K 1A
3 B R AN IR AR R0 45 R ARSI R R, 4
R /- (R S S AR T i T 4053 PR 4955 A / 3]
(PENEILER 2 79%). XA AR AT, (HRRZES
BB N ool S AR RS, flink
PR ) [A) PR 24 R R R TR 50« 44 10 1 R 5 1
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H A D2 R 2 TAESE R Tl ik A ).
— MR A R S BRI R 5,
HE 02 /D B F) A, B v I 2R S0 (1, B
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Siu ZF4EH T —R A N Joif S AR, R SRk
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RERH R T OC AR BRE TR i AT AKX
TRV VR LI AR N (o i ] BEAT AL B, 25 3 AT
FRE R e n], AT AT 25 i) N o S R,
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A DUE T3l ek B 3 1 k3T SR . SOk [15] $2
H TR RS 4R B MUINZR B b B S
TR .

BRPHLAR 7 21 Tk, B KA AR A 01 | g
PNCEVICESS RSN & AR v ln: TN s
WU | LR RRE I vk 45 HOnT LU ke A
YIS i) 7. X AR A 24 iy ] /5 i R AN
KR I3 /A5 BN, AT ROt sk Ah 138 N
T AR AR AT T AR IR ] /7 (AN AL

B 1A G810 3 T HERA 5 P 90 1) 5 B e ) i
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BRR S AL R TN B 5L U6 1R 5 7 e B R Y e
P AMTHR DS &, BRI BT A
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Fig.1 An example of Chinese pinyin-to-character

conversion

YT =i EEA, P(W) = p(w)p(ws|w;) X
TTi, plwswi_o, wi_q). WHERRMTF N TGIE 5K
B, AP C st~ Ok e

Cx = argmgxP(C|S) =

argmcax(ﬂc(f))() (5)
Hrh, P(S|C) #1 P(C) [F] P(S|W) #1 P(W) It

ST

AL T N il E B, a) LA
Beam 18 Zfif it 77 V2K A5 2 e A0 1 30 7 21 R AR 1)
k ANy Aefdidid e, P(S|W) Fil P(S|C) i
WM. A EENE A E IS, T E
TP A AL E 5, MRS S R R ) A R DA
s; GRS T 85,0+, s (0 = max(0,j — 20))
XTI IR BT A AT BE R, ARG S A 4 2 1A 2 T
20530 17 7 51 RO MR, DT 75 281 224 67 6 32k 1)
FEA MRS, X TR E 5, Bk ARE AR
k A PA. SRR ) 5 AT AT, St )il e 4]
PR DA M S E NI IR

3 FiRHEY

AN N e R IE AN BEAR G i fil D DU
TR ), DR TN AR P L AR S A e B
(K. o 7 SR A X A5 S, AR ARk i 1]
FIHSREAT ] PERRIE M Ak 0 . ASCRATFIANT 2
TR, R T P R R PEARERRA
Prgr — LB | 3 A LU L T NG
S AR AT AR Al K SRR RE A XS Ak
] Py 1) 25 AT N PR 2.

3.1 ETFrIRE

FRATTR AR 3 15 (R R 2 — AN ML o
YRR, AR RERS A8 & 1 S KA S A D R A

RS SR P28 R A 4 7 AT I 52580 o RS A A
WA 1 s,

R FETFRBRCR I IR

Table 1  Feature templates for the character-based
model
1 sp(n=-2,---,2)
2 SnSnt1 (n=—1,---,0)
3 S_181
R, s RoRHETET, s_p, 8, KR AHIHF
THTHERS 0 ADSEF AR n A T
WA S, ER NS C RN
Cx = arg max Py, (C|9) =
CEGEN(S)
arg  max O(S5,0) x & (6)

Horb, Panar(CS) D5 (0 BE 4 4y . R A1 o KL
(S, C) AT LALEMRS 2 it 4= A R, AT g2 e )
(I A ). 2R ) At o 30 AR ST 350 8 e 28 1 S M0
JIEAT IS 25 3CHK [23—24].

3.2 PHE — 1adtIEE

AN RS SRR N AN RS W,
BAiToE Xt — i SLIAER 20 51 A

occur W|S Hp wk’ Siyt j)) (7)
occur S|W Hp Syt ‘wk) (8)
:/H\:EF‘,p(UJk’(Si,"' 7Sj)) $Dp((sh 78])‘wk jj$
/I\lil Wy %Df}‘{f% (5i> s ,Sj) E(J;j\:fﬂ*%z, /\fjﬂ%EK
SO R R B R P 2 R R SR A RS

Siy v+, 8 WIBEAEAEAT 2 AR B IR AR], — ANl mf
ReXT NV ZAE R, Pk p(w| (s, -+, s;)) Al
p((s4, s;)|wy) FATE 1. FRATR A2 A5 vt
(GEIPES f)”ﬁ%ﬁ FER N33 T 12Kk T B i

N(wg, (84, ,85)) +1
,85)) = N(si-5,) + Ns._. (9)
N((Si7"' )8 )7w/€)+1

N(wy) + Nw, .,

p(wgl(si, -

s;)|wy) =

p((sia'” )

(10)
Hr, N, FoRil it KR j —i+ 1 M5 19
HH, Nw, ., R phKJER j — i+ 1 K
HH. &Y N(s;,---,s;) BIEH, 1 N(s;) FI%H
MPFE R N (wy, (85, -+, 85)) KIEBHATELAE
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PERPF T, SCHR [25] Rt 782 W VS B RERS A 2%
B i b SO R . AR AT I AR
TERE AR Bh e $E LK 3R] 17471

FRATTR P 249 I 0 2 5 I R N R Y. 013
JeB W, FO R PR 51 T 345

P(T|W) =

T" = arg max
TEGEN(W)

arg max O(T, W) x &

11
TEGEN (W) (11)

EEXPGEIEAE (W, T), ol b v A5 2 1) 488y
P(T|W), ¥RAEK B4 K 11 3CHk [23—26], Wi 2
iR, AR SR T 40 P /i B T B
S, T LA i R 9 B AR L R A, T AR T
S E A .

# 2 APERRE AR RAE

Table 2  Feature templates for part-of-speech tagging
1 w_ato end(w_1)wostart(wi)to
2 w_1to when len(wg) =1
3 woto start(wo)to
4 w1t end(wo)to
5 wato Cnto, (n = 1,len(wy) — 2)
6 t_1to start(wo)cato (n = above)
7 t_ot_1to end(wo)cnto (n = above)
8 t_1wo nCntito (Cn = Cnt1)

9 wotoend(w_1) class(start(wo))to
10 wotostart(wy) class(end(wo))to

FAT R H BE B A (Chinese  treebank 5,
CTB5) kil ZhimMEbriE B AL, JLh il ghde. Tk
LR (1) v B 5 SOk [26] AHI). 7E0T R4 B3R
TR VAR B F—1 fH24 95.26 %.

3.4 iaM N TiEERE

i N JotE S BRAAL, JATESL AN N

TCHE S, SCRVER S T M,
P(T) = Hp(ti|t1a e tion) (12)
i=1

W N GBS AR ARG SCAR S N Tl
T RUAH R, FRATT W] LUMAR T 3] 1 1R I 5 SCA o
ff%';%lj p(ti|tl7 e 7ti71)7 /ﬁ\ﬁ“ﬁffi‘% p(wk‘wla Tty
wk_1) *H{U\

3.5 iEM - 1Et ISR

AR R3] Pk — 1] 3L DA Y b5 Pf 2 — Rl L
BRI R SCRAL. TN 81 W R N A 3]
YEF5 T, e AT SEEUIER E SO

Poccur(W’T) - Hp(wi|ti) (13>
Poccur(T‘W) = Hp(tz|wz) (14)

S, pluwilts) B0 p(tswi) H R HR SR 2]
FER LI YA SRR A, 570 8 L 0
SO A,

3.6 fRiFEIsHIRED

STHT T 7, AR A 0 0 3 55 03 R 4 B >
[IIR=R R IVAINREID % N A TG X b RSP ]
15 B A7 R REAE b — ) 1 v K PR 2 1] 22 )
ENTARAT KR KT A G5 1 A PR bR 4 1
FIF (W, T, BATAT LA S T8 1 035 0 T 7
P LT AR AT 2T, A AR R DI TR LR
DOEMEE (CTBS), R TS A4 1 15
530k [27) HIF], HEFPRIEE] T 86 %.

K2 4l T — ARk R E . B o]
DUF H, ) “— R 5 N 7854005 EAH
B8 =N, AFR AR B IIRAE R AR XA R K
TR FRAE N & 34 ) R A G B

CD M VA VA DEG NN
A LD A AR

K2 —/MRAARERIET
Fig.2 An example of a dependency tree

AE D IR 5 XU
P(DIW,T) = [Jw: x f:(DIW,T)

(15)

Herp, fi(DIW,T) s s SEARAF B L RE P R R4 2
E2NSINAIIE S

4 HMEHFRE

WS R W Rl 22 FiE R AR 2R g A LL PR A AR A
B AP PERERS) . RSO S R — R vk P
JIERE G 3 RS F . & xR Pf
FFA S, i UARYE Beam #REVEEA kB AR
IR T A W, AR G KA 1] 3 51 3EAT 18] PR A v A A
AT, AT AR &R A FRATTR A — A
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L AETTVERAL FH 7 AR AR 0] M 228 1] 2 1 7 A R A
B RATHEHE P 7k ANIX e A3k 30 a2k
AR — A
BB () A n AR O A b R ISR
¥ (Minimum error training method, MERT) #3
3290 5 R BNV R I 7 0 SR i e L s
TR R AE AR I @, L R Y T B AR AL
H AN AT, S A P A B0 X T
DUE & FRAR R R, 45— Nl S, ex
IR R 1] 1 W B AN T FUR AR N TG AR
BpAERIMER P(W), M 24> A B2 7,
T
Pmert(W|S) -
k
> w; * P (W, C, T, D|S) =
1=0
wo X P(W) +w; x P(C) +
Wy X Pchar(C’S) +
wg X Poccur(W|S) + Wy X Poccur(S’W) +
w5 X P(T|W)+’UJ6 X P(T) +
wy X Poccur(W’T) + wg X Poccur(W’T) +
wy x P(D|W,T) (16)

Hoeh, S0 g wp = L P (W, C, T, D|S) Fn#AF
B (M5, I N GBS R P(W), ¥
N JEil SR P(C), THH Pau(C|S), P i
JEIBEA Pyecrr(W]S) H Pocenr (S|W), Tl HEFR:AS
T P(T|W), Wtk N JGi S P(T), ki3t
I Proerr (W|T) B Pocenr (W T'), FUKAFF1) 75
M P(DIW,T). s FREA S W= i)
RERA YR8 T FRAT I D, BrL A RIS 14T/
R,

TRIIAE w; (0 < < k) AT LLE I 3
AR ARAS, REUCUH M w; 3] AR
A R

Prert(W|S) = w; x Pj(W|S) +
Zwi X Pi(W|S) (17)

i#]

7V SR T B, B R A R wy X
P(W[S) A5k, AR S, w; x
Pi(WIS) At i, H Bl %
SR E A TR (0BT RIS A 100, DR T
ST 1 S AR HR IO (A 3 B ). 35t
AN O REAS jth 7 [T — A 1 50
PERIR SR, A TR BT w; ARG 1 5
i 1T A S 00 BT B A A DR g

Pmert(m 07T7D|S) =

MR BRI, A A B (E T 25, B LUK
FHIEAR R 2 P B e . B/ VR I 50735 1 4
Tl 27 3CHk [29-31].

5 REHMBEHFHE

FEL AL HE P 7 VA R BE A L, FRATIE i — A
F B 5 AN as AR, TRk
W PH W, B TR I L (3R VP41 T MVAJVE R
D. JERANGE R RENE WA 7 3, 38 VE PP SRR 4
Fe PR BRI 4 SRR A A 0 KRB 2T AR A5 S

X AENF S, BATRT LU I [ 5 A
RREHE P A A BEII LS. BEE P51 S X NI
AU H W IEFEN

max
WEGEN(S)

W* = arg (Pois(W|S) +

Prcrank(W|S)) -

arg  max (P (W]S) +

WEGEN(S)

(W, 5) x a) (18)

R, GEN(S) For g o S 7= ipi (5 ]
il 85I P (WS) % 2B T
ZHIHEE A S PRSI W ORI, T T L
EHi N G SRR O A P(W), ] LR
SR T PRI A MR Per (WS). ibE T4
FER Poer(WS) 7 (B T IS 4 45

AR P (WS) T B 28 T
PR . 2 b T AR B 4
7587 A AV S AT B A P RS )
RIS AL T FU AL, 403 i
SIVERIBAELL . 5 A5 A0 R K A7 b I
FIERE. R A SRR AL AL AL TR AP E S A0 T
AP MR RN TARATAG . 5%
5 Hi 2 ) T APAEIR AP SR 3, A% HE AT bRV (s
. TR B ST A A AR A T 3 3o S0 AT
R, VEWE 6 15,

TRATTRFE 734 B S B A Sy TP Uy v
TIPSR S P b MRIIKAEH D, (i = 1,
k), BRI & WE R

a=a+®a,D,) —®(a,D,) (19)

Hh, Dy FoR G e S R R A ] P 41 1) F
W Di. AEXFREASE P8, IR SR REANE
f ki Jy pU S, P AEAT I E D, A fxikdeth A
A /N TR AR R B S KA. D, ok
T R R s T HE AR P AR AR S K AR A AR
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6 SKLERKRIH
6.1 HIERE

RICAEH N EAR R BT SRR, B RAR
HARVERE, 1R & T AT 55 d5 i I S 3 R, R
ST B SRR LR —, AL B 2R S AR, .
IR =N EdR4E 4 “The Lancaster Corpus
of Mandarin Chinese (LCMC)” 8?2 ‘B AHGHR
L EH R NUAE 15 FRAS R 28 A [ SO,
S AR S 1) S 3 A XA TR B HEAT, FURAA
B H AR R S HoAh TR LR,

FT, AT AN AR PR 50 000 Ay AR
WAERL, I 40000 F)MCh IIZR4E, 5000 1)
a3 M T R AR AE® . LOMC 8 R E SL A0 45
45735 AN N T fisl i dr it f5 1 a) 7. LR IR 1)
PEEFFEA e R pinyind] T HASEIEAT AR R, T
pinyindj T HEFREAS 7 Rk #8855 H I, 2
B E WA AN IR . FRATTR FH d5 b 43 ] 1k
X VR ST PR AR, AR R Sogou
WL RN AR AR AR E R BRI ATBE
bR T, HHEFRIAH] 99.7 %.

h TV N el E AR, AT TNEER SRR
R 43 I 200 FJUEAE R FE R AR FIINAAE, o)A
(¥ 39 735 AJiERAE A IIZREE. b T S aF RN
N, BATRINZREE . TR AR S AT TAL 3.
JIT A )RR o SR 5 SObs sEAT 405, AR
BRAL S DS [ ) . BRI R &
ARG T HE Bk 3 FiaRs.

* 3 R TFRERIRER G5 B

N B H 5 BEEAT N5, T 003 vh 3] (1) 8 5,
IRPF AW E A T BE. B FRATTBEAE 41 2% 8 B
A, IS PR I 2R R R A fl 1) A5 28 #0  EK .
TR N IO AR AT i M 130 750
AN, SRYREELFE: 7000 ANBCHEE I, 56064 A
W A, B b AT, 94412 N A Google
Chinese 5-gram corpus’ HHE I S M. W N
TG AR R H 1) 18] 3 AL HE 7000 AN I FH X
o R TIEAN L, FRATTR H B 2D g3 gk E
ZiCA, BRG] SRILM T B kI Z5iE 5 i Ay 82
Knerser-Ney Jizii A7 iy, ASCRHIE =615
PRI DU T6 1 5 AR A R AT 525

BATE AT R FRAE N ol S, JF
5% N GBS HM, i N ol SRR G 45
(1) oracle, JET1d] N Joils H5 B8 =B 10 k AN gh
1) oracle FEATLLEL, Wik 4 FoRs.

x4 AFEFESERETF RE LG (%)
Table 4 Performance of different LMs on
development data (%)

A CER IVWER OOVWER
TN JGE B 12.92 11.25 15.04
W N JCiEE B 11.27 9.03 14.23
TR AL oracle 7.38 6.89 11.58
WA kA RRAE R oracle  2.01 4.01 5.94

Table 3  Statistics of training, development,
and test data
sk IR S TFRAE ilEe s
FITH 112859 8235 8623
PEREIE- 875397 62961 63 608
POER L 723424 52039 52263
BUETHL 1144559 82527 82788
OOV % 13692 1043 1245
OOV HLLHl (%) 1.56 1.66 1.96

6.2 N TIESHEELIER
AT T N JCiE SR N JoiE S HREK
F 1998 4E. 2006 4. 2007 4F1 2009 4F ~ 2012 4
2http://www.lancs.ac.uk/fass/projects/corpus/LCMC/
3http://www.uniml.com/nlp/py2char/pddata.tar.gz
4http://pinyin4j.sourceforge.net

Sﬁ‘l?éjﬂ:%*j ﬁ@i?ﬁ: “won “.” “? ” “!7’ LL:” *D H,”.
Shttp://www.uniml.com/nlp/py2char/lcmcdata.tar.gz

TX LAY 1) S50 45 AR AR % (Charac-
ter error rate, CER) #EATPFH:

TS DR P07 H

CER = —germeman < 0%
BT INECH - FMERISE R
A D7 B ’
(20)

P BATINR ] N el SRR ETT R AR I &
A P2 ) oracle {8, 45 RILIE 3 Pros. Hrb k
TR LN H. 2in =11, CER £/prH
AN N ool AR, BT IR Rl LA, BE
EFEELH kE B8N, oracle ) CER {H A Wik
BT, FRATIEEL 100 1AL EE .

Bx CER 4F, PiAN i S B #CR Al IVWER
(In vocabulary word error rate) il OOVWER
(Out of vocabulary word error rate) BT HLH. &
4 HHPEE ) TV A OOV W K EE#ER T 1. % 4
MIE5 R o N ol 5 B &S PR AR e LR
T N JuiESEBA, KRV N Joil 5 B8 G
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Fig.3 Oracle of different k-best candidates on

development data
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Table 5 Experimental results of linear reranking

model on development data

%' TR CER. (%)
A s 9.76
A/0 A/ N JGTE AR 10.47
A/l A/ F N JGTEF AR 10.10
A/2 A ) PR 9.83
A/3 A /P — TP 10.06
A/4 A /MR R 9.84
A/5 A /37 — ML IR 9.83
A/6 A /A — S 9.76
AJT A /A N GG S A 9.78
A/8 A /A RV 9.82

N T SR VP R A R [ A, BT
B TR AT S EPERE, 4R W 4
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Table 6  Features for the reranking model
w W_2W_1Wp, W—_1Wo, Wo
T1 t_at_1to,t_1to,to, towo
T2 t_1towo, w_1t_1towo
t_sw_;t_1towo, w_ot_sw_1t_1towo
D1 FiDpsArpsSt, FwDrpsApsSwSt
FyuFiDpsApsSt, FuwFitDpsApsSwySt
D2 GiDgrAcrFiDrsArsS:
GiDgrAgrFiDrsArsS, St
GiDgrAgrFuwFiDrsArsS:
GwGiDarAgrFiDrsArsSt
GiDerAcrFuFiDpsArpsSySt
GwGiDarAcrFwFiDpsArsSt
GuwGiDgrAcrFwF,DrpsArsSwSt
D3 LiDprApLRiDprArrF;

LLiDprAprRyRiDrrArrF;
LiDprAprLRiDprArprF, Fy
LLiDppApLRywRiDprAprF ., Fy

FRAIAL P T 17 D28 SR L 8 HEHE P T ) Ky

. 52 H P P AU GE, SRS ) 0 2
Pos(W1|S) FUEES IS s0 5 L 5 Fis. s
5 ik, AR BRI P, (W),
SN N TV SRR RO A P(W), FIgki
T FERU A (I P (W1S).
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Fig.5 Results of reranking models with different initial

weights and flat feature sets on development data
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Table 7

initial weights and dependency feature sets on

Results of reranking models with different

development data

B FFIESE CER (%)
w 9.95
P(W) W, D1 11.26
W, D1, D2 11.37
W, D1, D3 11.46
W, T1 9.50
Prert (W]S) W,T1, D1 9.40
W, T1, D1, D2 9.40
W,T1,D1, D3 9.39

* 8  MALE LIS gy R R

Table 8 Comparison of different approaches on test data
TR CER (%)
W N JeHE R 12.03
Lt EHY 10.96
YU EHE T 10.60
HET U IR B o AR R R A AL [33] 18.49
FET o BB SRR 33 —34] 13.9

6.6 FRIRSTHT

P TATHETT KA By W B H Py J7 vk 5 kS )
. K9 BoR TAFEHC R I AERPE. TV &R
LN, OOV FoRARE &I, X1 IV a2k it, 4
WA 1, AR AN AR i KR T 1
INf, IR N TG 5 A B4 Pk B HE 7 7 VA i,
1T DA S 1 L 7 9 81 D e 4 4 Tk B e ik A
JIBEAIG. X T- OOV dal it A [RGB i) il HE A
WA, W N o SRR B MmO
i, BRGNS AR T, S R HER R 2 T
P,
9 RRHATTRY IR
Table 9  Error analysis of different approaches on

development dataset

- i N G SR Stk E Ay NP E Ay
IVR OOVR IVR OOVR IVR OOVR

1 8118 0 82.62 0 84.26 0
2 90.34 4493  92.47 46.96  92.06 47.11
3 9634 56.98 97.84 5891  97.05  60.07
>4 9959 7872 99.32 7801  99.18  78.72
All  86.13 5245  87.86 54.08 88.45 54.56

B 6 b T U P AR N JGTE 5
RAEAL S AN R A B ) 7 1 P A R ST AR R R
N, BTN AT, A F AR A HU
T, GUREH B PR R RS TR N TR S
B S AT BE A2 BAT AR K T HE P B B 1 4K
FEAEAR Y, IS RGP — A SRR, Jal P AR A
TR, DA T AR 755 5 AN [ ) B30 14 0 £ DU <
P

%
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——N-gram
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Word number

6 AEAFWEHATHFERE

Fig.6 Results of different models on sentences with

different word numbers
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10 fioR. ATE Jo¥ LCMC s Bl g et &
PP BRI AN A B Y T N RS H RE R, S
g5 AR W FLPE R 2R AR T NI HARERE VIR
PR, AR KT N el SR8, X R
FRATTI G0k B HE P B A AN IR ) v R b B — e 1
TH A

10 AR R AR E RS g 45 Rt
Table 10  Comparison of different approaches on

“People’s Daily” dataset

TR CER (%)
N ey 10.86
T 50 (K SRR Hy AR AP AL 112) 5.28
SCRF R AR 18] 7.06
S A R L) 11.46
WA PR i) 4.45
TR A 1A W 4 139] 7.99
W N G S 5.48
LCMC [HZak EHE AR R 4.74
LI EH PR 4.39
B HR A 1033 R S ) 4.98
ST IR MAELRIE N, N i) 1.52

i B 3T S T A 2 6] 4.44
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