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Abstract
Aiming at the current problem of Deep Attention Matching Network(DAM) can not effectively
match response details, and will cause semantic confusion, a Chinese question answering
method based on multi-head attention and Bi-directional Long Short-Term Memory (BiLSTM)
improved DAM model was proposed. This method can model longer multiple rounds of
dialogue and handle the matching relationship between the response selection and the context.
In addition, this paper uses the BILSTM Network in the feature fusion process to improve the
accuracy of multi-turn response selection tasks by capturing the time-dependent relation. In
this paper, we test the improved DAM on two public multi-turn response selection datasets, the
Douban Conversion Corpus and the E-commerce Dialogue Corpus. Experimental results show
our model outperforms the baseline model by 1.5% in Recall-10-at-1 with the word vector
enhancement.

Keywords: multi-turn response selection ,Deep Attention Matching ,multi-head
attention ,Bi-directional Long Short-Term Memory
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NWAE R G2 — AN EROFTTT I, EANIE RGN TTEL — 2R TTE. R
AONVEE e TR ARG PRHE, B 5 eI R B EILEL 2 A Hbrig Rl 2, &SRR R bR
HATHEY, AR oS R . K B AR D P sEx s, RO R A X il TR 2.

AR, MEEREZ IR, T AW 1 R 57 B 38 ph 2 TR . B L 407
VEFEAS N B i B i IR B 2 SRR R T vk . (Wu Y et al.,2016) & H P ULAC R 2% (Sequence
Matching Network, SMN) #8Y, AYH] 43 R Fnrn—ILHl—mi G =87, 4k BXT CNN
A1 RNN SEHL DA LRG0 ) 255015 Bl ik . (Zhang Z et al.,2018) 2 HIIRE R LGS

(Deep Utterance Aggregation, DUA) 7Y, £1-%F SMN ALK [ s 1 B Pt LR SCF7E
W PSR T AR B LR, SR A S UHLHAZ 90 G BB B 2R TURE B, AP HERIE Mg ik
Wi S FRIUCACAS 5 . (Zhou X et al.,2018) $2 HVRBEVF & JJULECL (Deep Attention Matching, DAM)
WAL, fE SMN MHEARYFERE B, 4425 CNN A RNN 25458, UK FETE = JIHLH 58 2 5 X515 1)
kS, (R SHORIREERD, RIESET TN . TiIX 80711 e BRPEFE Tk e
Bt e Bl BAGE R TAR NG, 5 B OIEARIE R R FHIULEL, BiELRCAA b A % )
BIEIERTE SRR, X Z2RIEM NS4 TIRE, MELOEEe Em i feikE 2 .

TE“RR—ILRC—R A7 —HEZE T, R AL = AN 45 2 IR B A S 0 o FERT A5
2EAL b, ASSC0 EE DAM AR, JiId 51 N2 kit B JpLE],  (EAE A S AL B A AR AL
%R, Reibie e ) BAsEikEl 2 R SO REFRIILELOC R . AL, ARSCAEFFER & f2
HR A BILSTM A8, i it i 3k 2 5601l FR P ZIROR ¢ &R, S I R i@ ST e s ST — %6
XU LR 2 2 A UCRCAS S, A VCHCA Y 5 ) B B AR PG OR R, #E— D4 ik 5 H bn i
W[ S AL 2R, HE T e SR T 2 S R A BILSTM Bk i) DAM B! Ex-DAM, 7E 5§
FHL BT PR A 22 56 R OO TR RO 5 E AT 9

WIS 5 1A T RRNANZRNE S S sl B T LE
IREEZE IR T B8 2 WA T IRFEE R UM DAM MIBAAZE M, 56 3 WA AR T2
SLyER SR BILSTM B (1) DAM #5 Ex-DAM, F EAULIEL Lyt Ui, 18 SRR 45 Al
XUETE BILSTM FHERE G 2% ; 55 4 45/ 41 SR U0 Kl L S P 25 SR8 SR % 43 i, B Ex-DAM
BRI A BJGAEER 5 TiHHT 84 .

2 DAM A

(Zhou X et al. 2018) #2H ) DAM MR K AR LERI NP 1 Arzn, PO AN, F#as. JL
fic. RAVUNERS . HEAY K5 N JE ZECHHEAEIE R, R B B 2 155
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K 1. DAM FE 7 [ B AR 2 4
DAM #ER F B AR S A ) & O B s K AME R = V =M. B S
PR 2 20 S N I 48 S B = D

V,u = Attention(Q,K, V') Q)
ZJRREHG Y, A O BN, PR T E KR UE R . Bl IR K BAE

FEBRNE, XV, A O HMEER N EIR—4, ZRIENV, « TERV, A —DEET RelLU &

HeRes KOBZ AT 2% FEN, DAL B & (5 5. FEN A%t ST — k=g, ™
PERE R RN AE A A6, SRR O 2 BENE R IR AR N e A, KRR

O = AttentionModule(Q,K,V) 2)

DAM YR SCRoR W 2%t 2N R TR R R e RAHIE, TR B R 28 5 . 2%
PEREMEE BRI =AM A, HRAER, ARERN:

Ul = AttentionModule(U!,U!,U}) (3
R"™' = AttentionModule(R',R',R") 4
Hr T EE M 0 B L -1, L RS MEE, U =u, KR =r REIHEN.
DAM A FRFAE UG FE IR\ A2 18 SRR IS IOHTH U, A0 R BRSO ERLEE 1, W Z8R 7 A
WAV CHE RS, — bt F UCRCRERE M ' 53— R ELVCRCHERE Mol o M R U H R
B, HERER S U, A1 R JCRIIE SURTOC R o M 1 7= A X e 7 gL N IRAE 5

B4 U, B R R RCE HARGHE, MG EIE X FoR U] IR, TR Rk S
13 [8] 52 2 8] (R A8 SORMRAFAE . — 38 (T A~ 308

ﬁf = AttentionModule(U!,R',R") (5)
R'= AttentionModule(R',U!,U" (6)
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BT O] A0 R B, 4950 M ! DAM ARAL e (fREAE R A I 245 22 ASREIE ) g !
MR, AR § A LI AEEEBHE PN ERE, 3 EIRERE P, AR

Py=Muyt oMl D)

Cross

£ DAM B8, P WiRONEER A, B, AT S 4ERERE P ROy g, KR fr

RN T TR CNN. P AR R ER EEXH I 2 B T R FE 1, P 98 FEE Xt I e X i AT
{3k Al R AEA) T IR VL RCAE 2, BB v LR LT 58 0 35 A i e [m] 524 B038] J2 R RO UL A 6
BT P EA =YL, DAM BAERA] 3D BARBHTRAEIR I . 23 PR 3D BRI K

AL, PR —YERHIL £, I — DR KRBT AT LR 7 % g(c.r)

3 BT LLERSVEIF BILSTM M4 Ex-DAM iR

3.1 ET£LEE /M BiLSTM [ Ex-DAM 7

NS DAM BT IE A AL B A AU CR AL LS, E— D 3R e iR B ARk [ B I HER R,
AR 2 3kid B 138 s W 48 FIXGETERFERL 5 4, 454 DAM #ERL R 58 B UGHC IN2%, JE
T Al — N B A R R 2 R RS, BiZE ML N T 2 kiER A
BiLSTM 1] Ex-DAM #i74 , #R R (R AR SE R an e 2 Bl o

M,

u

BiLSTM L . BiLSTM L
©] @
/Y M,
Attention
Layer +% HH F MLP E

i=1~L

Multi-Head
Attention
Layer i

Attention
Layer

Multi-Head
Attention
Layer i

_ Matching
Multi-Head Attention @* BiLSTM - Score
Attention > >
. Layer (&)
Layer i M
/Wr/ ru
Representation Matching Aggregation Prediction

K 2. Ex-DAM 57 B A 2E 44
Y ()5 NS 18] [F) BT s 2 g fMRiE 5, ERad LA 2 SkiE R 12 DRI EA ]
2R E RN EIRERIRAES, B30 EEAEIE R ST — s E &, 5
BIZAEUCECHERE . Shah, iR R M5 i fE—Fr G T R — KRR ), DAIRIS IR ILAL
FilE. RS, £ IRUCECHE RS AE NI IEIE RN AT RHERL & . fEXA NI RS, A r
VCHCAE PR T BILSTM AIHHEER B AT P FIRHIESE R 4E S S — . B, HE PS8 TE (1) i
i EE B, S 2 ERGNA AR F MR R 5 5 2 501 2 [ 1 VT RC 7344

3.2 Ex-DAM H8Y i ) 2 Sy B B ANE SRR 4%

7368 P T WL LE SCAR e 71 R DAAR G i B B A e 2 A P SRS R, B LT VAR
XA ] B AT S SR . 2 SRR TN IE G T DU e b 28 m i, 7RI RN
RS, ASHE AR SEOEATHEE, SEH S EHE—&, Bk gEm s
HRE GG S A AR B, A S 2 Sk B s i an e 3 Bk .
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i caled dot-product attention )_J
]l | 1! il
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K 3. ZIERIIEE
ZRER B E A AR E 0. BINE K FERE V =AM, BRTE AR

MHAModuld Q,K, V') = LayerNorm(Q + MultiHead(Q, K, V")) (8)

ASCAEBH R R T 5 22, M O SR M R ES N, A5 NBSMISEL,
WA IE IR T R A, R ARl sk N E N, 1RGSR . £k
FER ISR F 7 R AR BEF — 541, MRS FE Mg X RRER. HEKIERT
PEELAH i Ex-DAM F7 15 LRIRLS, S5 R34l 2 #1[1) Representation *%ﬁ%ﬁﬁ TRo

BN [u, 1) R [, 125710 20 o2 RN T RMBE e [B] 52 R ] ) B, X ) B L 22 i M s A 2
[R5 R B E BANE UE R . 1A SR 2 S B AR SCRIR 12 50N -

U™ = MHAModule(U! ,U!,U") (9
R"™' = MHAModule(R',R',R") (100
LAU? =u, FIR® = r RZKIER BB FAEHIN , 4 L -1 /NS AR R ATE 23R 5 2
RLEZHITE SRR, RIU, =[U),...,UF 1M R=[R}...., o T REAEATHREROR, AR %N
frm BB AEGE, A U, 1R PRCRIER ST T LU AN
— AN L BUEBONS, R BTG U, AR, B TR B3 R R AR S RFE T

P24 RN, 104E Ex-DAML; 58 /NS0 L AUEBKET, (R U, R R 1 JE m ANIGE,
BN ASE R SR E (38 SUR TR E VR IT T 2% (3N, 12/ Ex-DAMLm: 25 =/ RBEZ Y L
HUHBKES, TRE U, R P —AICEMG m ANICE, KL F HE 1S 7R 2 Al
REAEVLHC P2 N, T 2 R IS 005 R AR A 2 R0 RE TR LR, 184E EX-DAML0me
3.3 Ex-DAM 2 o ) SUEE BILSTM FHEREG P44

AR CHE ) Ex-DAM 58 FRRFE UL E ) 26 477 HE DAM #58Y, DAE SCROR 28 %t U, F R

TEEN, FIF DAM BEAY b v 5 e it 1 DL CHE R b ' ANELUCRCHERSE M, nilsl 2
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F1 ) Matching #85,  tFASCHEZ M 28 RS, XEAEEEIE. £ DAM AL IRAE L&
PIZ&ef, 3D BARE N TE R S U] — Rl B SR, A2 — D SRR A (RN 4 /N4 P o
TAX KRB RBIER B HN L RER T, BILASAE Ex-DAM Bt 3D B REAT
T, Ex-DAM B RRFIERR & P25 a0 ] 2 Aggregation BEHFTIR .

£ Ex-DAM B2 FIRFIE R A IR 26 oh, SOATE S0t g ! A0 M s SEAT IABURAN - SRR HIT AL
FE R AR BB VUACARRAE, Hohw, R IL SR, 1R AR R s Y 1 At H s D T T . T

BRI ML, SO REERE ST R Z R VLRSS 2 10 M, TS A RER G 5 (ik

N

6] 55 22 Ja] ) UG e A i 2 o

BRR, ASCRIPANAFR) BILSTM W48 73 5l b B8 ar?, A0 M, o SRICE AR Btz
[BIIUCEE C & . 5 R DAM BB E R 3D SR E], Ex-DAM FER B3 M HE R— 01—
TRk R Z K MENT, ¥BmE RIS IONB— 2R, 0 BIAF S i —XF 157 PA S T —Ai % [m]
SrPAT ISR . FIRE, BT SR A 5N FE T R R A A iE] ey e, DL U ik A\ 2
b o R RN ) B B R 5 B1HE BILSTM (K557 . BHAREAS B FC IR I BRUIR A 50 05 o R B

o (AT RIPIRNANF F B RIEAE R —— b 5 A M T o RPIERRE 2% R FE R A3 15 L T

FERBTFUARAF — B, R BRI LEAE I v o M KL P 2 & A S FHIER R N —
HICHC %0, I softmax pREGHAT IH—fLALEE, TERRILECAEE

4 FEEMLRiRE

4.1 FIRESHIE T

AL A A S 2 R HE R AR (Wu Y et al.,2016) $RAE ) xS 15 B4 42 A1 (Zhang Z et
al.,2018) TR P UEEIE AL . XN R O 3R AT TR SO iR b B, AR AR
EFHNNA, HAF responses.txt H TR 5IRFEFIE R E, word2vec.txt T Hiill £ 1A ) =,
vocab.txt ] T & 51 Fr e #id], test.txt /EAMIREE, traintxt /EAINZRE, valid.txt fENIGIEEE.
AR X AN BRI EAR LRT T et Gt R R 1 iR

1. BIREg S

Uit ssi L TR A CINEPORTE IS
pl[E%S UoaniE S R 3 LN S kg
EZPSRrISE 495389 25000 1000 386478 5003 1000
B3 9 52 s 4 1000000 50000 10000 1000000 10006 10000
LR IR R IR /IME 3 3 3 1 1 1
ZRIIEF IR B K ME 98 91 45 119 111 49
— e 1 LA B R /ME 1 1 1 1 1 1
— B IE FE AR K E 10624 5617 862 207 94 100

KR TR ER 5 — 0 MRS vk, I response.txt FPAOEIERIE R, AT&R5] RT3
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210 MEHEEIE, 00E R =[50 . Giit R MRS £ (0BT , A

n <W (1D

= max

P r P RAR T S, e R AN S B AT OB I R AL B A KB, A SCIREON 100,
AICFIH C HII<EOS>¥4 C 7 ENMZ AN A1, R AR IR <EOS> AN S RIE Ge vt C RIFE ICEL,
RENC=[c ], Ho s, £

t<T o 12
Ron CHIFIRBAT G, Foh T, AT EAT R E KR A PR A . JEAh, EHEXS
W R C Gitt Horb e, IR n e, 2 2

W <nf<W,_. (13

min

L ne BRI RE AR, Eof W, W ] R BB (X (7], W, 5 SCRE 7 10
WEIRIE], W SRRV ¢, VO B AL R MA, A SCRER 2.

B SR VR 1 B0 B AT RO BT . B R I A R = [ 50 A CTE
Wi W ) X ) P B AR KA W, ST ALBREA 7, SL 2

n =W (14)

Hin] <W , B THRRIFRRT<PAD>E N2 1, B, fEHACEE R <PAD>A & AH &1

3G PRI AS 22 2] v, (975 o H5 0] > W, BRI 720 R B3]

2 BIRAbER, B ZRAHEEE T 5XHEA R, FEE AL E A H WA ]
N 15 B vocab.txt B IRE] 5 ia] 7 2 H] B0 R OR R AR, AR SO BT B (L EE<EOS>)
Aoty SERCAR B R R R
4.2 ET 2 BRI A ) B 153

193] BRIV EE, bR 5ia 2 A B B T RN 5 word2vec. txt SO A ) I k] )
XS R, AR I TR Ok 2R R AN B R A 200 ZE R 1A ) B, s <PAD> ] ) B 200
WERER. 7 M e, BRYERE A W,200) K&, C HI4ERE 2 (T,W,200)

SZALBE I I K, ARSI NE B RN A & DAL B R A R R R S A

R=[r]5=, BULIEFRER RS R, X &AM R C MR RN R0 i) 4ihs 77 2
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-
ID(a) = %sin(l/lOOOO ' (15)

d
ID(b) = %sin(l/lOOOO Ay (16)

AR ICRE 200 2 0 75 B RN 1) B S A S AR 3R] ) AR N, <PAD>4) 73 14 537 MY 148 DR Ff
AR, FFBIR AR B ia [ B R 45 R . XA EFAL R, T HREER CMRT, =
R R B S AR, 98 T o RHORREEE . Bk, TN Zkin] ) R X U Va2 0~1,
T BN ) B R BUE JE 2 0~0.1, =38 ELHAR N BB A2 A ) T Zheia] 1] B L MR AR /N o
43 KRB LRI

4.3.1 PRUrRTR S s E

AR KR A R RS0 ) U R8s, FRETEBYIMERE . R ZFXE
IR C N DMES c i, BMES c WHEIEMEE (A HREIE A EEAN RS L
RS DA FEAR I F3ME, B2 FEEII(E (Mean Average Precision, MAP). {RI%HE/F3%)
{f (Mean Reciprocal Rank, MRR) . B {7 #fff % ( Precision-at-1, P@1) Fl11 % 74 [A] % (Recall-n-at-k,

R, @k ):
1
MAPzﬁzcecAP(c) an
1
MRR:WZ%CRR(C) (18)
1
P@I:NZCGCP@l(c) QL))
1
Rn @k=WZcecRn@k(6) <20>

H AP A4 (Average Precision), RR NWEIEHEF 641 (Reciprocal Rank).
AR SLES WA A AR S 2 B E T B, YN 2R R AH OCE B A3 F Adam AR A28 17 15 15
4, DAM BLIEFI Ex-DAM BAGE S B BUEII W3k 2 Bk,
7 2. DAM(Ex-DAM) B 2 ¥ %

HEH ZHE L ZHUA
w Tk KA 50
T PG A 9
epoch EVE/E SR A€ 3
layer b= ALY WAL NN 5
batch_size BRI GRFE A 128
learning_rate WIURS 2] % 0.001
decay_step RTINS K 500
decay rate B S B 0.9
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4.3.2 DAM HEARL 526 6 L

AR GEAE A EHR R I ZREE BV DAM B, SRR AR B i PR fE, skds:

S5RNER 3 PR,
# 3. DAM FRRL LI 45 L
) I TE B A FL P A TR R 4R
S A
MAP MRR P@1 Ri@!1 Rio@!1 Rio@2 Ri0@5

DAM/f 0.550 0.601 0.427 0.254 0.406 0.547 0.810
+Hii] ) 1Y iR 0.539 0.583 0.409 0.238 0.392 0.530 0.798
A TAL 0.556 0.606 0.434 0.259 0.414 0.557 0.819
A TIAL B+ [ A 5 0.548 0.587 0.425 0.248 0.396 0.539 0.807

3 AT LUE S, SRS B TR ERE IR T, W R A S s SR AT B AL B, 7
GIEAHE B RS TR R T 0.5%~0.7% 3T, FE BRI X IE AR £E & TR
TabriRTE T 0.8%~1% M4 T, T LUE H, KT 2 ER B i ) =3 5 B 482 B T DAM 1
RUP=A4E TOARSAROR, fERAN SRS E S DN FEFR Y TR T 1%0A E, B2 £5di fiikk
L, BRSO TSR, HEMASRTRE KT g B JE R R EE DAM B 5E
A EVER JINUERE I G, A o SO RO TR Al B, AN SCHE IR ) 2 T AT BT AT e
AR JZ T HEE NI, 22 DAM B8 RE SRR P .

4.3.3 Ex-DAM #5i 74 56 45 B

N T RAEARSCER 1) Ex-DAM R R B 2, R 2 Bt PUAL BRI Ah SRR A g B 24
B, S A R AT Ua] o) B 1Y iR ) A P REAT L SES . b Ex-DAMs R HE SV e U %

ENS5, REPTE U AR, BIME AR B35 SCRIRE SR AEVL B 48 f %A ;s Ex-DAMs 4

FoRBEHEOEE N S, R UM R PG 4 AN J0E; Ex-DAMs.os ZoRBEREEE A 5, RHE U,

R 1 ANITCEME 4 MICE, LS R nlng 4 5L 5 fis:
4. ASE A [ BRI Ex-DAM R szig ok 5

. 5% SRriE e S P T 0T 1 A4 4R
S A
MAP MRR P@!1 Ri@]1 Ri@1 R10@2 Ri@5
DAM& 0.556 0.606 0.434 0.259 0.414 0.557 0.819
Ex-DAM; 0.562 0.610 0.441 0.264 0.423 0.563 0.822
Ex-DAMs.4 0.557 0.605 0.437 0.260 0.419 0.561 0.819
Ex-DAM;s 0.4 0.559 0.607 0.438 0.259 0.420 0.561 0.820
5. G R SR Ex-DAM AR 7 5 4k 5L
. 5% SRriE e S P T 0T 1 A4 4R
S A
MAP MRR P@1 Rio@1 Rio@!1 Rio@2 Rio@5
DAMAIA! 0.548 0.587 0.425 0.248 0.396 0.539 0.807
Ex-DAM;s 0.568 0.607 0.442 0.265 0.425 0.564 0.830
Ex-DAMs.4 0.565 0.605 0.440 0.262 0.421 0.561 0.828
Ex-DAM:;s.0.4 0.570 0.615 0.448 0.270 0.427 0.566 0.831
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HE 4 RS BH, LG EIEERITIA M &S, Ex-DAM B[Sz frR LR T
FRZRARAY RO 1] () 5 1 5 8 7R 2 BT SL G SRR PR T I B, 2135 B Ex-DAM
PEARGA R T e MERE, Vi Z SkiE R IHLH] S BILSTM 3 [F) 46 B4R 1238 H 9 & L.

3R 4 1, Ex-DAMs BRI GEAR T I RARAY, 24 5 R 1) AN [R) 2 AR AE 8 XERoR
WA 2 (% B S MORLEE B9E SURTR . A R ZRLFE 1 SRR 2 Bl DL af N i R 2=
RN, B B ERE. AATAER 5 B, DUEIRET N B i K Z 8 LEROR T
Ex-DAMs.o4 BRI TG Ex-DAMs BERPERETE AL . X2 f %0 S g N b AT T 1] [a) s o, 33K
JRARH NS BN R EREAE , T VE RN W 4% HR AR AN RLEE (35 RN FRIR T IR ARH N, A2
TAEVH RIS AR AT R A X P S B RRAE, (R BRSO S BRI A

A SCHEAT R SEIR YK HE B i E B I B BN S, AR EX-DAMLo.m AL L AT m (FER
AR M BE RS2, AR SO A F 28 0000 T Ach B R ] [ 498 56 4D 759 6 10 5000 SR 30 AT T O ) S
5, BF RS Rio@1 45 226 T2k 4 Fis.

N - is F d
0.439 — ,Q &cl comparison points
0.42 | m=2 >¢/ T
—<— m=3 \
041} —*— m=4 _an N
£ o040l i . 4
< /' '/ \
2 039
g L~ N
=2
= o038} .
0.37 | / \
0/
0.36 | NS
1 2 3 4 5 6 7 8

Number of stacked multi-head attention modules

K 4. REISEFEBCAT Ex-DAM 0., 15 520

A SCAE S HR AR 2 ORFF IR MU 28 (104 R BEAN R 5, 302 Hh T8 & FH 1) B A7 A 2,
iith U E D AUESGE S, T TH RE AR 2R OG K, IRAMES 2 FT 0 SE O T .
K 4 bRac R AL L A bS8 ) Ex-DAMs. o BEY, d IR, 2200 BEE U RN SLAEE
—EFREE FRRTHIAIMERE, UL 4 NS 2 St B S R Aa N SR [RIE R
FoRMIZE I B, R REUS s R . A HES Sk B TRESGE S 5, B g R m
FfE, BRI A IS, & T REE S 2 ki B s n, w2 kiF
BN E fOGEME RS NAT—EA 2R T — 2, SEREEEERETT IR EE
TRFFAAE, T2 H BRI 25

5 SR RJESETIIE

ARHEH T ET L SkiFER A BILSTM U DAM #i1 Ex-DAM, 1ZAER ]+ 4b# vp S
2 RIS A B U HE 1) 8. A SO DAM BRAE N FE 28T, R 22 Sy = I 7E 2 N A E T
220 N SRAFIE, T BE /TR K I 2 55T 1F . Ex-DAM A7 i B U 48 A BILSTM K4
ST H BRI R o SEEGUER, Ex-DAM R Y1 B 7 6 i A S I 0 B0 S I T R 2R

TERSRIIF T, B2l Ny 2 SR 0 T BT S 2 Ml B F B, (/3 Ex-DAM 4
R DAAE SCAR | B R ] BE S BURE 22 [PARFAIE

gt
*JWIE/E# (chongzhy@vip.sina.com), A A E K H N SO B2 78 R 5 4 B2 Bl

TiH (16YJAZH072). EZFMSRH#IEEERINE (14ZDB156). &b % REFEH AR T
H SR = .
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