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Adversarial Sample Generation Method Based on Chinese Features

LI Xiang-Ge, LUO Hong, SUN Yan

(School of Computer Science (National Pilot Software Engineering School), Beijing University of Posts and Telecommunications, Beijing
100876, China)

Abstract: Deep neural networks are vulnerable to attacks from adversarial samples. For instance, in a text classification task, the model
can be fooled by modifying a few characters, words, or punctuation marks in the original text to change the classification result. Currently,
studies of Chinese adversarial samples are limited in the field of natural language processing (NLP), and they fail to give due
consideration to the language features of Chinese. This study proposes CWordCheater, a character-level and word-level high-quality
method to generate adversarial samples covering the aspects of pronunciation, glyphs, and punctuation marks by approaching from the
Chinese sentiment classification scenarios and taking into account the pictographic, alphabetic, and other language features of Chinese. The
ConvAE network is adopted to embed Chinese visual vectors for the replacement modes of visually similar characters and further obtain
the candidate pool of such characters for replacement. Moreover, a semantic constraint method based on universal sentence encoder (USE)
distance is proposed to avoid the semantic offset in the adversarial sample. Finally, the study proposes a set of multi-dimensional
evaluation methods to evaluate the quality of adversarial samples from the two aspects of attack effect and attack cost. Experiment results
show that CWordAttacker can reduce the classification accuracy by at least 27.9% on multiple classification models and multiple datasets
and has a lower perturbation cost based on vision and semantics.

Key words: Chinese sentiment classification; adversarial sample; Chinese feature
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A, ﬁﬁﬁ?ﬂﬂ%%ﬁ;ﬁ%%@ﬂﬂ. Kl 4 7R T ConvAE [ 45 i I ZR A R D07 45 17 A5 BB AL 7 4 ik
HEATpUR

[EEREVSE SIFERED g
60x60x1 bmp 60x60x1 bmp
X=[x), X550 Xp5n] Y=[y1, Yoy cois Yis 2]

Back propagation
ST 2 [ A L 7S /~5
(60 60 1) W /X%%)”gwﬁq'ﬂ{g e 74 (60, 60 )
(56,56,16)  pis (12,1, 1) s (56.56,16)
(12 12,64) F=2 (12 12, 64)
(5 5,128) B e (5 5, 128)
(512,1,1) @ . @ (512,1,1)
Convl ConV2 ConV3 ConV4 Convs DeConvl DeConv2 DcConV3 DcConv4 DcConvS
K5 K5 K4
Sl sz Sz sz s:1 §:1 52 SZ 52 5'
TR D 3% 2 AR
w oo
L . ﬁﬂ . ° .
. .
# . gT- 2 ' ?ﬁ W w,
L ] i j
. ﬁ D(w;, W,)z | H /‘
. . * ... ﬁ ) Wil [W; ﬁ': ﬁ_#_#_%
L) L] % ® w w. w, ﬁ: -‘rﬁ'fﬁ‘“ﬁ-ﬂﬁ
. 1 2 J Sort (D(w,, w; 2
o4ih g ¢ 0000 W mull (D] Dim)]| O o fo-B-f-it
A L W, Do) mull_ - Do)
s e & *%*, -
. . W‘--D(W, ) D(w, W) D(W w,)
PR ) e 1) 25 AT HR N AN AR ABA P T TEAR - 5 (g 1

K4 DUTPLBE A i AR AT i b A 7t

ConvAE J& —Fh G IR B AT 1 i 35, FH -1 BEARYE o A0 007 B 1R R ST IRk i AR E . Su 25 A 5k
F F P FHREG 7 AL SE A S, LR B Al B A PP AT 45 B4, ConvAE FH R 135 B 2 i o R0 AP AR L) s ) ke,
BHE 5 MANFEZS KBS (13 B, 252 48T Denoise autoencoder, jthfk /2 # ] Max pooling. $ I KAl I 4 4
TS 286 4 N PRI U7 ] (60%60%8) HEAT TG M B i fith, 4 FLAam HH 1) 512 11 RS ) A S DU AL 15 8. 181 4
K RN BB IE, 25 K=5, WA AT SR K 588 55 S R BRI 22K (71 GBK bkl 1
GB2312 brife ) 6763 ANE A FA BIGS Sefidhrit S 13053 ME AT, ConvAE HAFA T,

AT FALE X = (X1, %0, . Xy )OI NE] ConvAE 2%t FUAAE k ASEFUZE W R R (R0 5 b . B x
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JEAN R, WERIRE kNGRS, VRN E, o BTG RS, B RREE K IRGRRE G 3 2 DAL
In) &, W
o= o (xx WE+bb) (10)
B S5 XN TR ¢ AT OB RS, v RoRE I k IR RETRERES 2 fEeg 1 &, TR 7w A (1) s, H
o WERIR S kAN RGBS HL, R 2 220 (10) 5 WE RSB HRE, o R m &

y:G[thXWI‘+C] (11
k

AP BB 2N B BOBT AU, TR 25X (12) o,
%b;(i) = xx Oh* + H* x 8y (12)

Ferh, snk A1 6y TR BRI EL AL 1 16 2

XA, EH top-N A5 AW B2 R 88 f 3T R DU 7 NN AZ P BT A 7 4 ik e 1, 45 ARALLRE A e BIMICHE
b AT 7 4 (et .

5T AL -7 AT B4 ¥ 7 5SS A, GBK Gty vl S AL AR 3 P AT AR A0 A 1R B e s, i
AT B ) 7 SRR, LS 5 SR 2 o,
252 FIRARMRIE I IR

AT T — T e e D7 AT i 55 B0 5, K R A 2 AN ST LS I . B BARDLTE R 1)
TGS R, B DUE ] 8t s X e A7 5 R B 07, R Ui 55 50 8 9 0, A4 RERE LIRSS 10 107, WDRE 3R 0 i
M7 P FUIATT 75 3 AR A7 B 552 AL, S 20 A O UREAS ) WP AN Wi [ AR, 1523 BE
PR Jg SCA T AR AR X TR 2 a4 3 s,

2 B R O R AT 3 BRI L RO FUREA R4 T
IR A JEAE T PUREA T 7R BRI T oA
BRSO E T SRS K R A ek i E T
W AE A #(EE) S it @ »
bR YR EL L B YIE B (L) 5 L % [
%7, YYDS! () 1, YYDS! e i o
s 7. W

2.5.3  [R]E T AIE VH IR R
T kg b b ] SR, M SOARTE R R R R, RS AT A 2R 6 TR e T NS, 2
AR s B EAT HE
2.6 FiEHREL
JCIE e PR [FE 2 Ak miR an 5% 1.
Bk 1. AR,
N SCRJTH X = [x1, %2, X3, ., X, ], TG EBLJE [0 & DS = [DS1,DS2,DS3,...,DS ], &% ME RS Huzgit P, ) =
[Pi,2 Py Piy-oo i ] RKNEE T H e
i RIBEHTS X
D AIEX =X .
2) KR ) P4 DS, B 2 T S A T X
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3) MRSt P, TR H 056 0 o vt B RR ] 5y, SR EAT R 0, O s 4 i i A 25 A o 45 R ) 2 8
s - e ZAT BIMGIE M AR A GEE 1) TR 40 5 138 AT A S v, = [ty Sty Sigs- - 83, 1

4 WRABIFH S, 135y, IEEAF AR BAL 3 R R S e K I pi AE R e e T3 (],

5) H pi, B4 x;, TEHITH X

6) EH 74 DS, % DS, E N 0.

7) A5 M AR R R AR SO, WHR B 51 X7, SPUREA A BT, S TR

8) A1 L I AR B 2k B KAG el i HL o3 S8 45 AR R A 838, IR U AS A J R I, S 4 R

9) 5 Mk 4384t Pk R AR, HAGE B B SCF AL, LR [ 2).

2.7 WARRASINE

X SCSCASTI 5, 533 120 5 TR TR RS P B 0 5% W0 50 2 SRS L PR s 25 DA Ak 4 T ST LS PR RSB 4,
FER N BRI T RS AT, AR I R AR AR, TR TR R SR A5 R AR R I 52 2.
BIR 2 b AT S a5

W CARPEH) X =[x, %0, X3,..., X, ], W IEEE |7 & DS = [DS,DS,,DS5,...,DS,];
i BEEF S X

1) W SEBIbR KA S BN AT 2 173 A) TR R Py, BERLEE F— DKy , A RBI AR AT 5 1AL
2) EFERI AR ST (KL B X 2Bt e P b i PR3, BTG 3 3 b AH A8 P AN DU Z TR A 4 AL
3) BEBLIE A y MR G, BT WS, WU FS . RRHL, ARy X

4) A5 IR SRR Gy G, WIS R, Rk [ X7 A5 W SRE SR, AR 1R I

2.8 HEBEHMHAR
i DA SRRV 25 22 AR A0 WD ), N SIS I 135 98 SN 2 0 i o 67 5 B 8 1 i X, 2 Bl B -3 -7 X
() B A28 A B A9R S 0 3C. T [ 15 DUV N 0 M 953 5 5 16 et X, T2 00 3o 3 - SCIR) B A R B AR S 7 1)

Vb, ASCE A B S WU Ay A 7 e—— 7 AR 7 —— i) & B i——f A bR L TBIE PR B 2
R T PRI T, AR BUREA BAT B R RS ATLLE, DR 4 B P Se 2. dr T rp SO isoxt
B OB, 15 H AT 0 26 STAS AP ATH AR A A [ 2 ) R 5 B AR AR B 1) s PO IR, Fir A48 7 [ 8 ) 48
PESCLAIIR R TARARE LT85, A0 ARS RURF 5 (K77 10 B AR T Al R F) ML R R A B, (ER A7 i
TUREO, B o B E WK ATk g, DA T XA A BRI S 2.

3 KWSERS

31 LWRE
K435 TextCNN. LSTM. Transformer. BERT iX 4 Ffi o SC45 867 AR AL 3047 By, SR BikEA
T S AR
BOyE B AT I s VF . AMSEVTE . H TIPSR AR, A B AT VP AN ZE VP BRI AR A, X 4 S I
IEFEARFIGREAS. 3 ANEH 46 AR A B o A ik 4 FiroR.
K4 BIED ERFEARM AR

LACITE 2 FEAR AL IEREA FOREA S
) VT 10000 7500 2500
ANSEVFS 18000 12000 6000

LRSI R 60000 30000 30000
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3.2 VIR

X F AR SRR AR, 43 BB T B RARN 8 b R0 B0 35 R Fe Aok DA HL R, v ek 0 R e e iy o2 1) o2
SRR B RS FROR, RRUERG R T S AR PR B s B3 A RN HB b 4 8 PR X6 SR SCAS B e, £
R bl 5 SRR WA .
321 BRI

A 1R TAE K 2 A0 P HE Al 2R A8 A0 ¥ 3 — b SR v SR B RE AR ek (R 0 R SR 7 vk (R U A I A iy g
PURE AR S5 AT A HH A5 DA 240 D0 IR R 2R 20 A1, BV 28 DA DA 3 — 4% 40 S r M sl RS 98 (0 V. S A P oA
AL I RE [ W IS 43 S 25 BRI AL, AN B e Wt HE OGP ASE 28 S U 1 i ) A SCURBLAR B2, BRI AR SC S N T2 T
VB T AR (15 ) TR 26 P8 R 58 8 R BT RE AR B R (R VA

R 2 4 P - e — S SO P SR 3 A (RTR LR B2, X T4 2 A7 S = [wi,wa,... w, ], SEREREE PP(S)
RKIRN:

PP(S) =27 n ZlogP0rilS) (13)

X AT AN S wy, A S BT IR 0 A, & B A RS T R IATE A IR LR L. W]
DATA Dy, 15 35 A 20 R K, ) ) o SCBRR L, 3 RS2 2 i tH 8k 450 RO o A, P BiRE AR IR R B 28R
AL DRI MM AR S AT P R T 5 R 1 R 28 JSE T 3 IS A 3 AR A A hy i B R b
322 Bubhf M feds

WA I TAE R Z A H 2R S L B R S P s B, [R5 AN 4T 43 16 5 O VA A it Pk A e T vk
VB SCZ T . N VPRI U B0, HSA & 5. BRI R A A8 S L B Ab, A SCIE N T 38 XAHABLEE R
ARALBE X P Ah i b, LASE AT M S BGRARA. Bh AR Fadn R LA R 3 F.

(1) FAHESE. Bram N BER. B PR AR A B ST/ R m, RGO E Ty n, W&
il 6 KRN

m

5= — 14
n

(2) T8 SCARARLEE . B 140 12 A B 000 O A R0 B AR AR ARV U B 22 3. SR USE S b3 AHABLRE 6 Dy 1 12 45
b, 5 R UG SCA USE A) [ 5o u, A2 O BORE A B A 1) 50 v, 38 B8 SCARARLEE simg (u,v) AT LA 2 3K (15)
KETR.
)
arccos| ———
. B (el {1V
simg(u,y)=1—- ——————~L (15)
s
U SOMARLEE 22 53 K, AR Rt FUREATT fig DL R AR T 18 U RS, 13238 7 e S I TG v AR ) J .
(3) LA . R HOREA AR B AR bR B IR A R 4 55y 10k BN 2 AR AL IR 1) o3 S 45 2R, AR AE B 12474
AT DA MBI 3 L SR i S, B AL b iy, SO AR BN A SC A shape context $9%: POk B iR
B S PUREA AL S AR LR, XA T A AR U B A B b i s v, oy =K .
T RGO EG PRI Q, 1 Al L AR BRI S R AE I 5 AR BIFL AR B ARG Tp = {p1, p2s ..o pa}
L ={q1. 2, ... qu} . FED A TR B b BT H A 5055 T8 1S R AR X v 4] it A FH T AR 7 158 PR O
AR L i F S TCECARANY O, , R h:
K 2
_ o [g(k) — h(k)]
Ouj = M(pia) = 0.5% )= oot

k=1

16)

Hor, K Fm 55 R B IXR] (bin) (N5, g(k) FmTEAR P IR pi TR BT BAEE kA bin I IOHUE, Ak &
RIBAR O W KT q; WITEAR BT EIHESS kA bin ARG, HIEA3 2] P AT O HIARHAERE M. b5 % TN HEE, X P
A1 A AT IERCHR AR, H b2 A8 225X (16) WA M, TR 250 (17) %o,
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H(m) = )" M(pi,q+()

BRAFFAR 2023 5 34 A% 114

R UL PE AT, X 25 U TR AR ALY 22, 45 51 % TR B Dy, R

1
Die(P.Q) =~ 3" Muialpids())

PETTE SR GG ST RIS BUREA AR DAL sim, (P, Q) , KR4
sim,(P,Q) = 1 — Dy.(P, Q)

33 LR
R M o b

331

an

13)

19)

N T R ASCHEH ) CWordCheater [F147 2501, AL Al WordHanding J77%: "1 CWordAttacker'™ J5 4 X L.
o WordHanding J7 &4 F 1115 1) TF-IDF 15343 MM ER 43 Bt S TN, IF H IR E i B ok AL s HireA, 70
BEY T IT
o CWordAttacker Jj V2 AfT H 5 1IN R 43 Hook S5 L T2, JFIRG AT H Bk B 4. PRSI A
T PPl (1 B SR ms A 5 R A S BRSO A.
T3RR3R 4 B ko B AT Beati. Herf CWordCheater (1) USE 8 S BS 29 R BIE o 73 53] X
0.1, 0.15f10.2. % 5. £ 6 f1k 7 /5 JE/R T WordHanding. CWordAttacker il CWordCheater 7E4M2VFi8. 1
JE P AT O RS R P PR e B AR B R ek R

£ 5 AAMSLIE R A I B R A AN
BB AR B i ik ——— Alﬁﬂm% N — — Iﬂzfﬁ Mﬂ o)
B AR (%)  BORESAE  ESURLE WEARE ks
Bk i 90.1 23.5 Null Null Null
WordHanding 70.8 32.1 85.6 89.6 135
CWordAttacker 58.1 46.7 73.8 89 17.6
TextCNN cwordCheater =0.1 60.6 345 91.2 91.7 133
CWordCheater a=0.15 59.6 35.9 89.3 91.9 14.7
CWordCheater a=0.2 57.8 37.3 86 91.2 14.5
Bk Hir 91.1 23.5 Null Null Null
WordHanding 72 30.7 86.1 87.9 13.7
CWordAttacker 62.7 37.9 85.2 86.4 17.4
LST™M CWordCheater @=0.1 62.9 35 90.5 91.1 14.6
CWordCheater a=0.15 62.3 36.6 88.5 90.3 16.6
CWordCheater @=0.2 61.2 38.2 86.2 91 16.4
Bt e 95.2 23.5 Null Null Null
WordHanding 74.1 31.2 85.8 87.5 14.1
CWordAttacker 67 36.5 74.5 85.2 17.2
Transformer ¢y ordCheater a=0.1 65.4 37.8 91.9 90.9 15.8
CWordCheater a=0.15 64.1 38.9 86.7 90 16.2
CWordCheater @=0.2 63.6 39.5 86.4 89.7 16.5
ki iy 95.8 23.5 Null Null Null
WordHanding 78.6 33.8 87.4 87.2 14.6
CWordAttacker 71.5 38.2 77.3 84.4 17.5
BERT CWordCheater @=0.1 68.6 36.1 91.5 90.5 16
CWordCheater a=0.15 67.4 37.6 88.2 89.8 16.3
CWordCheater a=0.2 66.2 38.4 87.6 89.3 16.6
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R 6 MG PFIS H S ) B ORI AR

Wk Wity S . S— AR

PRI OP HUERI2E (%) BERIMEREE  ESCHBUE O MSERIBLE ekt

B 91.2 21.6 Null Null Null

WordHanding 73.6 31.9 83.2 86.3 152

CWordAttacker 60.6 40.8 76.1 89.7 16.9

TextCNN - cwordCheater =0.1 64.7 39.8 91.9 92.1 14.5

CWordCheater @=0.15 62.1 40.3 90.4 91 149

CWordCheater a=0.2 58.7 44.2 84.5 92.8 13.8

B wir 93.7 21.6 Null Null Null

WordHanding 75.8 30.4 84.7 84.2 14.6

CWordAttacker 63.7 46.9 80.7 85 162

LSTM CWordCheater a=0.1 63.9 45.6 91.5 90.8 153

CWordCheater o=0.15 63.4 47.8 86.2 90.9 163

CWordCheater @=0.2 61 50.3 83.4 90.8 15.1

B 95.3 21.6 Null Null Null

WordHanding 78.2 29.8 84.5 88.1 16.4

CWordAttacker 71.3 41.6 722 85.2 17.2

Transformer ¢y ordCheater a=0.1 69.9 4.7 90.6 90.1 16

CWordCheater a=0.15 65.3 49.8 86.5 90.6 16.7

CWordCheater @=0.2 64.8 53.1 85.3 89.8 162

Bl i) 95.5 21.6 Null Null Null

WordHanding 78.4 31.2 85.9 88.6 15.1

CWordAttacker 68.2 48.5 73.9 85.9 16.9

BERT CWordCheater a=0.1 713 458 91.3 91 15.8

CWordCheater a=0.15 70.1 47.3 87.8 87.5 16.2

CWordCheater a=0.2 67.4 50.9 86.2 86.7 16.5

H#K 5. &6 Mk 7HLUR4E5L.

(1) ANk A (MR %T b, CWordCheater (WXL /7202 A 241, LA D BI{E o 1 0.1 44, LB 4 53 A7
SRSEHAREE BN SPBIER R M 93.1% TSI T 64.4%, TFET 30.8%.

(2) CWordCheater ) BRI Dy BH o 3T RUKR B3 . LU R BB SE1E TextCNN LY [ (122300
il Dy BIEITE 5%, FEHL I ZUERI R T 1% 4%-5%.

(3) 41E PR B BIMH Ds HR 0.2 I, 72 3 M A0 4 Fh 73 28884 |, CWordCheater AT HoAth J7 vk RE HUAS T
FEVERE, TR 3 AN EERE /D TR 27.9%. BL TextCNN K RLE 9 B 4 F #9230 4491, WordHanding
R ) 35 ) e e s, R A 2, TR N 73.6%; CWordAttacker BT T 2 Rk ik, ook Jo MERG R PG
1 60.6%, (HILRFNACA T K, A& ELBIIE 16.9%, H L8 AHBUSE FIALSEAH AL #IK. CWordCheater PL 13.8% 1)
e/ ME B LI AL 23 ZHE A % R B 58.6%, NFE T 35.6%, J HLiE SAHALLEE FIRL L AHBLE 43 5l \mr ik 84.5%
F192.8%.

(4) CWordCheater X[ HLZE#E) 32 48 ) LSTM. Transformer 1 BERT 7 (K By o5 %4 SR 5 43, X Transformer
B2, 4 D AEEL 0.1 I, 78 3 AN AR B33 m7 LU RN AN ik B e AP R . B Transformer #5878 757 )5
Hi g ERIRIN 4, CWordCheater BL 16% HIME S LA A3 B85 B 73 S HER 28 T BN 69.9%, T B 26.7%, I Hik
SCAHBURE RIS HIBLRE R E52E 90% LA, 5 F WordHanding 11 CWordAttacker. % LSTM #: %, CWordCheater
1€ Dy BIEIN 0.15 W, HARSIHR N E A 5 T WordHanding #1 CWordAttacker /7%, %f T BERT #£%, CWord-
Cheater 7 Dg BI{EIX 0.2 I, HARSBOERAZER 5T WordHanding AT CWordAttacker.
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RT ORIV IE o AR A B OR AN B A

W Yot ik R S A :
B Gr RUER A (%) T TSR BEAERIEE Bkl
B 90.5 25.5 Null Null Null
WordHanding 76.8 31.4 85.2 88.5 14.7
CWordAttacker 65.4 542 79.8 87.8 15.1
TextCNN cwordCheater a=0.1 68.7 513 91.7 91.3 12
CWordCheater a=0.15 64.7 55.8 89.4 90.3 14
CWordCheater a=0.2 59.4 57.8 83.6 90 14.3
Bl i) 92.1 25.5 Null Null Null
WordHanding 78.1 31.6 84.7 88.2 14.6
CWordAttacker 68.3 56.3 78.2 87.1 14.9
LST™M CWordCheater a=0.1 72.7 54.9 91.4 90.8 132
CWordCheater a=0.15 67 58.2 88.3 89.5 15.6
CWordCheater a=0.2 64.5 59.6 83.4 90.2 14.8
Bl i) 94.4 25.5 Null Null Null
WordHanding 79.5 32.3 86.4 87.5 143
CWordAttacker 72 51.9 74.2 86.6 162
Transformer .y ordCheater @=0.1 71.8 54.2 91.2 90.3 14.4
CWordCheater a=0.15 69.1 55.3 87.7 89.2 16
CWordCheater a=0.2 67.3 56.1 83.2 89.8 15.9
Bl i) 94.8 25.5 Null Null Null
WordHanding 79.7 33.9 86.8 88 14.1
CWordAttacker 71.6 525 74.7 85.2 17.5
BERT CWordCheater @=0.1 724 53.8 91 90.7 14.6
CWordCheater a=0.15 70.9 54.7 88.4 90.1 15.8
CWordCheater a=0.2 68.3 55.6 84.3 89.6 16.3

332 i PR A A0 B ORI 5

—ANFI BT T i, AR REAL o JUE A R R TR AT R B I B T, B NARUETE SO 23 & A KR
FERA. T HIXH L H W AAEAN R USE BE 3 B T B o 254k, 1T WordHanding Fi1 CWordAttacker Ff 7
TR 25 TR LA, A SO S0 I LA IR, 43 5l HAS ) 08 S 8 1 o, BI04 2 B R0 UARE AR N JE 4 ST A
(V135 PR B Ds KT a I, 4 278 a0 X PUREA. [ S JER T 6T 3 Al B SRR 4 A Bl BUTBERL, 43 S % bl
USE V5 SCHR 25 BME o HZE SO, Hoh o MIIEX R [0.1, 1], Ha = 1IN RoRBAT 15 SCHH 25 R 1.

i s A

(1) b5 USE BR 5B o IBEK, V8 SCATHR SRR SR, 3 Fhos i B A 3 A i R (sl B R A 2 71

(2) MA@ BB R, 3 B 777+ CWordCheater ¥ B0 i 2h #6 5o iy, MRS Yk 30 1 B B S K. LAARSZ T
WA T TextCNN B (1) 512456 4 ) 7EAH R o BUE R, [ CWordAttacker #H Et, CWordCheater Eff145 2 5}
KUEr R 2 /D2 N % 5%; [ WordHanding # tt, CWordCheater fEAIAR AL/ > R UERIZR 2 /02 N % 14%.

(3) WIS BT 43 S UER 26 T AR B2 ]I, CWordCheater 25 B IR0 HURE A FI UG S0 AT SURMLLEE 37, LA
TEWESFS B4 Bt BERT KETU I SE36 h 4], 24 o = 0.1 15, CWordCheater Bt J5 4 40 R UERG R T B 31 71.3%,
5 CWordAttacker 7E o = 0.5 B R B S R 530, WordHanding B0k Ja AR Y i ff R 4R 2% 5 T — 34 . CWordAttacker
A BRI RS AR TS SC b BE BRI JRUR SUAR. A7 5 /D R SURS il R

6 JEIR T XT3 R AR AR 4 A PE G ARRL, MR R K RE USE V8 SCHE B9 BE o MRS 0. Jorh o (Y
XK [0.1, 1], M a = | F R B T B 3 R
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