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Research on Drug-Drug Interaction Extraction with the Attention

Mechanism Based on the Fusion of Dependency Information
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(School of Computer Science and Technology, Dalian University of Technology, Dalian, Liaoning 116024, China)
Abstract: Drug-Drug interaction (DDI) extraction is an important branch of the biomedical relationship extraction
field. Most of existing methods emphasize the key information such as entities and positions in the sentences.
Related research shows that dependency information is very significant for relation extraction. There is a problem
to be solved that how to make good use of dependency information. This paper proposes a Drug-Drug interaction
extraction model based on the Attention mechanism incorporating dependency information. The correlation
between the shortest dependency path and the sentence is measured to capture the useful information in the
sentence. Firstly, this model uses BiGRU network to learn the semantic information and context information of the
original sentence and the Shortest Dependency Path (SDP) respectively. Secondly, fuse the SDP information with
the original sentence information through the Attention mechanism. Finally, the final sentence representation is
used to classify and predict DDI. This approach is evaluated on DDIExtraction2013 corpus. The experimental
results show that our system achieves a micro F-scores of 73.72%.
Keywords:Biomedical Relation Extraction;Drug-Drug Interaction Extraction;Dependency Information;Attention;
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VTR, 2990-25 0k R IR — % o0 R JE T IR B MLAS 2 S FIVR P 2 S Wb i 9l
i, Chowdhury M2 48 F I B 2455k 230 DDIAT %S, 55— BAE FURFEIZ . TR J2E = 1
FAELRAZ A 45 G A A 124y Ja i AT =25, SR B BURYE DUARAS IR 1) DDI KAk 40
B HIHAT L /32, 7 DDIEXxtraction2013 WP IR 1S B AT SE, F EHIE 3] 65%.
KimPI&s i FAHAE . RIOTRRAE R IR AE AN 42 1R 1S — SRS R AE, MR T 4T 1O
PR%, 7f DDIExtraction2013 ik} I F HIAR] 67.0%. REN B EE BB T RKER
I FRIE SRR AR m B AL M B, (H TR IURAAIE 75 ZERE S R I A I 1. A2 R, TR
1 7TVE R B DA AR 2 RRIETE B I R = B E R R, G T KRN TRRIE A
F, 7555 R AR N A T2 . fildn,  Liat™A A ] r AL B B AR N, R
AT N THAE, 45 G5B ME M4 2%, 76 DDIExtraction2013 &k} - F {HIAH
69.75% . Quan®IZE T L B A M 4% (MCCNN) £ Fhil L £ R, 7
DDIExtraction2013 ik} | F {Hik %] 70.2%.

VE /7 AttentionCYLHI A7 FUSE T SN LR SE AP 0 B AR BIAE 55, B EL el oh i
TR HLAEIESEZA ARE S Ak, £ DDI L RIS H, Attention AL
WREILH 7B SRS Fin, Miwa P26 Attention ALHI5E I S iAE BAEA) 1 i 3 5
%, 7E DDIExtraction2013 &k} 1) F {H ik 5] 69.12%. SahullZ 4@ ik Attention HLi ) 7
AT R & I EEE, F DDIExtraction2013 5Kl F\ F {HA 71.48%. ZhouV&:1ii fi]
Attention MLl 5 HA) - HH PR B SRR I FL 1R X6 58 R W2, 7F DDIEXtraction2013 158} 1
F{EIAH] 72.99%. UL Attention HLAI 3 B9 H s ifs B, BE 45 8 LR ARAE F I,
(B9 A5 R PR A 58 A0 W ) 7 2% B0 20 R B o Bt R U, TRy S R s M R T
B AT R B i 9% SR B M BEIE A R 7T

EFt DDI R4 T s, BRI A EE KRR RAT, FlunBa 2. BERE RN
KR HARKATFRERT 150 @SR A E 40T, UNEA)T 2 TR M ] 2115
SRANEGE SRS B Rk, SIANAEERXTT DDI B ERE 2, £ —Bikoc &
FHECE, ACHE DR, AiEE B RAE AT . BUEIRTEIR S, e ey
MG, BBRZ RIS, MmiemE ok R/aiEae. Kb, RAARE RN REZEN
Liut Mgt 409245 B AN SR A0ME 23 F BB AR BRI N . YanMei g 345 A LA 3 U,
FRIRR 2R N 2% 5 L PF 3 LB Miiwa VS R o 2% 5 125 . 7E DDIAT 45, FELE N HF% 7R
RS BAR B R, fltn, Zhang™ 48 2 2 RNN W45 42 i i 4 1R 77 4% SDP
GEAEATER, BN R LG A TR AT AT T A3 B 1 A7 % 4% SDP 7
H, sralzid X RNN (BIRNND 2], R4 BIRNN % PtE, e — Tz
RNN &5 4 5 ) 7384415 B0 SDP {5 ., F DDIExtraction2013 ik} | F {HiA %] 72.9%. BER
iR Tr A SDP 5 BT TG B, (HRXFEE S EA)(E B SDP /5 B H77
fFE— @M. H—, BEREPHERAT 5 SDP FFAIRIHFIE, NEER Lkl 3 51
AN IR R B, VAR LIRS SDP 38L& KA B 2, T0/Z BiRNN fig2% 2]
EONFAIRIN SR, TR AT FIH SDP FHI 2 M IEARIEEN P R, ARES PEER
SINEEE . 28 BFTR, Anfa] 58 A 3R AR A7 15 22 24 AT 5% R U 75 AR e i) el .

AR T — RS R A7 B Attention HLFI 25456 RANEUBLAL, {3 FE & S HLHI T
JEA) A5 BRI E AT %1% SDP {5 BRHMTRL S, %7 LAes W ADTk a5 /i) f B B A 1
Bt T pkla S RE M. H, MANRATFIRBRMEKIFRE SDP F41; R,
YT A7 51 B ) B 43 6 NS 1 BIGRU i =) HlE B R Rk, f B ik
17842 SDP 15 Bt S5 A) 7 FF 51 1) Attention BUEE; f¢Ja, A FHINBUR fA) 1R i47 5 2%
il 7% DDIExtraction2013 Bk} I (s i 45 FR W, 2R AL AR A FAT ] N THFHE RIS B0
T, B0 TR, FAEN 73.7%, A3 T H AP,
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ARICHEH T A KA . Attention LA IVRBEMIZ 2R RL, BBk I 1 B
(D BNZ: 2B Z M AER, 735 854+ 7% (Sentence sequence) Al %K
181274 (SDP sequence)
(2) WRNJZ: I B WY R 101 ) B K N PRIV ) S 48 g A 2 (4 1] [+ 825 41
(3) mhd)Z: MHPAALE BIGRU, 4305 > i A)FH1 SDP 741 ()3t i L RIR .
(4) Attention JZ: THE 5 7] F1 SDP [FIAHABEHFE, FiE SDP {5 543 3] Attention £
i, X RA T ISR A B i & 1A TR .
(5) frtZ: FIH Attention Z 1%, BIFLA I SDP 15 B A F2RR AT 20 R Tl
N THIH T A 21 o R AR AE B AR RIS B J 2 R e T
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Attention 2 Sentence-SDP
A ERER
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HLE =S BiGRU
. — SN
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N =

[ f] FSentence Sequence 2 K77 B /2 SDP Sequence
1 ETHE4 SDP {52 Attention #lHIAY DDI IHEVAE R L [F]

2.1 RAEMFFIRZ SDP

B FKAE R SDP {5 B R MEPIAN SR Z RIRKAE R R, RSB & A)FRIAM EEE S,
[ I 45 72 TUAR MR PR A5 B . GDep MAF A2 M # bl H AR 50K Tsujii SEBe =mibk, FIH
A A A0 BT U GENIA Treebank 7 #r#8 6F Hoill 2k, {815 GDep 4 #r4s 5ef% 5 4 & FH T-24E
R "7 SOARAZ YR UK o A SCASR I GERIRAF R, T2 PN SR ) ) B R B AR A
i F A A AT I SR

i 2 Frow, JEA)T “Patients treated with acebutolol plus catecholamine-depletors should,
therefore, be observed closely for evidence of marked bradycardia or hypotension which may
present as vertigo, syncope/presyncope, or orthostatic changes in blood pressure without
compensatory tachycardia.” , “acebutolol” JyZ—A~H s34k, “catecholamine-depletors”
N A EHFRSAE . AN SR 2 ] R LR A7 #8429 “acebutolol catecholamine-depletors” ,
PSSR Z T ARAE DG R “amod” , AN SEEAR 2 8] 1) DDI 38548 “advice” .
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Patients treated with acebutolol plus catecholamine-depletors should,
therefore, be observed closely for evidence of marked bradycardia or
hypotension which may present as vertigo, syncope/presyncope, or orthostatic
changes in blood pressure without compensatory tachycardia.

!

amod [

| acebutolol  catechelamine-depletors ‘ RREMTFIR{ZSDP

2 HREKTFHRESAIE

2.2 #RAE

ARG AN, B JEA) T %) (Sentence Sequence) Al M 77 #4525 %1 (SDP
Sequence) . N T ARAFEIERANERE E R, TFEE RN A RE A N M . R A)
TFEHIHA B AL R D HINX = (X1, Xz, s Xy ey X }» X3 € REJYHE)F- R ES IS FAIR] ) 37] 7]
BIRN Ge[L,n]) , nNATFKE, dNEFEYEE. REKTEE SDP T HII [ R R R
NS ={51,S2, e, Sjy s Sm}> §; € REABFLHAZ A B A A LR Ge[l,m]D , mN
SDP FAIKE. fie)a, a1l A& R X M R A7 Al [ B RoRS, VE R gifs 2
SR PN
2.3 wIBE

AR P 2% RNN 2 FAATE 5 AL B F PR 4R, 06 A BRI [R] 37 71 AT 35 SCA
JF 5 I A R AR 3 . SRTHT, ARGl RNIN A2 H T N7 F1 it o] B AR Ao 8 O Bl
BREEEILR . N T fRvx — B, Chung™ 4532 i T Gated Recurrent Unit (GRU) 71,
I RFER BT B T T A A AR AL IR B AR AE | SUE B

7E GRU 1, HriciZh, Hid 22 MBS IR b AU Ax JEF HeE, A (1) Fis:

o= tanh(W -[g, *h,,, X ]) (D

Kok, g oNEET, FRAIER_ RN EIRE, WAR (2) P
9, =oW, [, x]) 2
2 EHT], P T BB R 1 F ARSI, AR (3 Fik:
z,=o(W, [h,x]) (3)

BB he S 2 B B IR Ry FIFTICAZ R LRI YT, FRE I Rz, kW7 L 2
FEEE, WA (4) PFin:

h[=(1—Zt)*h[_l+Zt*ﬁ[ (4)

e, o2 B0 BR 2 sigmoid, tanh 7R XUl 1E VIO B H. x. & GRU HITHIN, W, W, W
REFABRNSE t RR HE tINZ], hEoR GRU B t I ZI 1% H .
NTHEAFFE EFXER, AXCKHAXNA GRU (BIGRU) B3H%iE X FExR. WA
R (5) R, BN TFHIREEEL R, () B IE AR A R 2% 4 H e 5 .
h () =[h (), h (¥)] (5)
A EA] TN X A SDP S N4 S 43 il 38 AN 37 Y BIGRU A7 2 5] HiAE
MEBMETFER, AR (6) Fimn:
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h

= BiGI:\)Usen (hsen,t—l’ Xt)
= BiGRUSdp (hsdp,t—l’ Xt)
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sdp,t

JFA) T BIGRU it 819 Hoy, ={Ngn 1, N oo N, H(H e € R™') , SDP 1 BIGRU

SN Hoy ={hygp 1 N 200 Mg H(Hygp €R™) 5 1D BIGRU 2 # T4

2.4 Attention &
ASCHRH T — Ml & HAAE S Attention L, Bl 325 H TS Bl IS RE o, H,, A
YR BT R R — N A&, HA s TR R — M.

SDP —»
” — -
(1}
g _— I
2 L
2 tanh softmax

—
M g€ R™m a; € R" p; ER" ® I:I
/ vert

Hggpn € R
3 FAEIKTE(SE Attention HlEI/RIEE]
B, KRR T Heepn € RV HIHgy, € RW2UENSIN, HEIRMEHE SDP
L Ji4)f Sentence FIAHIFEREM, WAL (7) Fizs:

M(i!j):Hsen(i)T'Hsdp(j) D

Hrr, M(i,j) € R™MAFERER S TAT5 | SR80, FERE M A A E AR B
(1) B K % 4% SDP i — A~ FLia] 5 J5 A1) Sentence T —AN 3] R AH G 1

SR)G, fdH SDP {5 Bt SR A) T35 40 (1) Attention AU, HARIIA (8-9) i, H
Hr, 230 (8) i H] tanh B #4521 18 SDP {5 B 170 Ea; € R™, W,eRV™ AR EMFE. 2
(9 i softmax ek &t 55 ) &> 5115 1) Attention FLEB; € R™.

a;, =tanh(W_-M +Db) (8
exp(«;)
=17 D)
A7S enla)
y:Z,nﬂl : Hsen(i) (10

wJa, A 2IE) Attention BUEB; 5 R ) F Hger AT IIAGR AL, 1014 (100 iR,
BE@A L SDP 15 B HA) FR Ry € R,
2.5 \HE
LAY A 26 Attention 2 (1% Hiy 1R 8 1 70 RAFFAEIE N 42 2 AT 40 28, it 2y
W-2i e Zxt y JB T4 ¢ (c e C) 7 DDI KEERP (y = o)A (11) Fix:
P(y =c) = softmax(W, - y +b) (1D
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y=argmax, . (P(y =c)) (12>

Horbr, WAL b NBCEFE RN, 482 B0E RECN softmax, €24 DDI BBARSE
HI%EAC = {negative, effect, meckanism, advice, int}. )5, HHAR (12) TFHEH
RIRKIIFRAIREEY, B A5 254)- 25000 128 R KA
3 LG
3.1 SLWHIERSEIT
3.1.1 ER S AL PR

A% S8 A DDIExtraction2013M 1K E AL i, 1Z3E KL EE 1K) S0 A K 1 DrugBank 3 1 DA
2R Z O E K MEDLINE SCRRIEEE, Lot 1017 Rioks. iZiBR e 3 M E, 7>
%125 DrugBank. MEDLINE FH6L 5 57 PS50 2211 OverAll 505 22, ASIG 3 OverAll £

Y5 )% . DDIExtraction 1£552 % 7024155

S ARE

LN

mechanism. advice. int. ERHEARE MG FE 1 R,
# 1 DDIExtraction2013 &} /-44

RAH,

39N negative. effect.

plEE S e S

DrugBank MEDLINE OverAll DrugBank MEDLINE OverAll
negative 22118 1547 23772 4367 345 4712
effect 1535 152 1687 298 62 360
mechanism 1257 62 1319 278 24 302
advice 818 8 826 214 7 221
int 178 10 188 94 2 96

TERAT SRS RAM B BTEAT T iR AL R, = AT 1 LR A

(1) H T BRI A7 0] BRAELE PN B A B SR, AR SRR S AR B —
AA)FS . R A n AN SER, AR BRCEA R T SEH

(2) XFEEHEFRIH Stanford Tokenizer 47431 4bBE, I HAMEHR L T I 247 20 %
LV SUNCH

(3) WRIEH WA NG Hety 2 setk, Aok B ARG STk B ek “drugl” A1
“drug2” , W) Al SR B ek, “drug0” , AT 4 () 2 ST TR B R AR SR K R
A5 S BT AR SR A B R UfE B
3.1.2 LRI E 5 VPO bRitE

ARSI AT Keras IR FEAH 4 I 25 HESE RSB DDI i HUT %% - 456 DDI 5 kLA Pubmed
TEE FAERL, {EH Glove T R YIZRAF 2018 W &, & [ fE4EREy 200 4. SIS
BN 2 i

#2 LW RMESHRE

ZH 4 (=l
] ) 4R P 200
fILK/)s Batchsize 256
Sentence BiGRU & /2 ¥ 0% 300
SDP BiGRU [ #1704k 300
Dropout 0.5

AR 0.0001

ASSCAS FH PRI bR v 2 HERR 2 (Precision, P) « A EIZ (Recall, R) I F {4 (F-score,
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F) , Az (13-15) Ak

TP
TP+ FP (13)
R= i (14
TP+ FN
F= 2PR (15)
P+R

Hr, TP FRRIEFI R HIWT IER AL, FP R Sl B R OREAR, FN oK
IEB I W R AR S . F BB VRN HERR 2 A A I R 2R G VERE
3.2 XWHERE S
N T SRR S A7 (5 S Attention ALHIIIA R, AT 7 20 ELsese:,  Sie g5 R an
3 R
# 3 BEAIKTEE R Attention FE AT Rk X Lk 5256

WaRrS P R F
Sentence + BiGRU 70.84% 73.95% 72.36%
SDP + BiGRU 55.08% 49.23% 51.9%
Sentence +SDP + concatenate 72.73% 69.46% 71.06%
Sentence +SDP + F& K55 Attention 73.38% 74.06% 73.72%
M 3 T LLE

(L Hapnlfi s a1, SDP & B/ N AR, FAE )y 72.36%1 51.9%. SL54h
R, MHfiH SDP 15 BAE AR, BIAERREK. FE 52 SDP {5 B n] LAFEHL
H P SR 2 TR B S EER], PRFE LRI (S ., & T RE B REMMN AT, (EX T4/
A FAEE R R/, SDP nIRE RARTEZHHMEE, SECORARE K. 280,
TERE R S R T L) 1) FROR T E A A T8, Bt LA R AT SDP AR i A\ Fiof A5 70 B 14 BR AR A1

(OFE[RI A S5 ) {5 B AN SDP {5 BAE AL NI, 445 HI 4% 77 2\ concatenate )
AT Attention fli A 77 AT T LLERES . BHETT SR E N 1 A) 17 51 SDP 5]
IrRIENPA AL BIGRU #8422, SREHHEM A BIGRU %, fJax ka1
FFHNAT S 21 095, T FAE N 71.06%.

M TS L5 R AT U, P SDP 15 B AL GEAH LL T 5l A SDP E i
I FEF = T 19.16%, b R A) 5 BAE N FRAR T 1.3%. 3 2251 R SR H A
BINTH24 BIGRU 45 R HEPHE 73X, & R EURA FSEFR B S RS B ARTT XS
TEIEEAFRPSLG], FA)15 R SDP 15 EX 5 RIS MR EAF, HEPHEAN
A IR U MR SDP A5 2R st fa B m) A2, SRR G RV AR AR R K. 5
Z AR, A B A A B Attention LA, R PALE 78402 21 JRA) 115 B B 36 At A
F Attention ML & H R S KAEE B, AT sl R A) 7RO FERE T 1.36%,
FEG T B ] SDP (SRR REdE T 21.82%, AHELH FHFE 7 AMEAEIR T 2.66%. 4%
FRTIA, ASCHEH 1) Attention 77 AT LARE LT (FRIA SDP {58, AT A R i ¢ R EL
3.3 EMBHMITIERIXTLE
3.3.1 %M Attention R EE

A% F1E DDI AT S H R ASF Attention S AR GEREAT T XS LLar#r, Wk 4 B
7No



x4 EHAE Attention AL L

it P R F
SR SRS B Attention ) 76.30% 63.25% 69.12%
b4k Attention!® 73.41% 69.66% 71.48%
%7 Attention 117 73.7% 70.8% 72.2%
SV A7 B A7 S Attention ) 75.8% 70.38% 72.99%
AR AKFEE B Attention HL] 73.38% 74.06% 73.72%

Miwa (2457 FI siz i 2% Attention ML, 43 1+ S5 AN Sz o B854 1 v (R A B3] FRO AR
LR i sRF-24, SRR Sz BAEA) o (BB, FAH Y 69.12%. Yil45 4§ £ 2 Attention
WA 2%, 1% i72% Attention HLHHI A6 T-2% Attention HLil, i72% Attention HL 250 24 B F) 1
fiit Attention Jtb Ak # A s 18 7y A A BRI B B, H) 74 Attention HLAINS T2 A AH [R) e
XA T4, SRIEA) T IMIHACNE, FEIAS] 72.2%. Zhou™&{di f Sk AL B (¥ Attention
ML, ARG E PR GRS SRSk 2 B EE RS THE Attention AUE, SRIAA)FHEEES
SEAARIT ) B () B B, FAEIAE] 72.99%. MUL EGERHTATLLE H, AIFFR) Attention L
HIFRAE— E R Edem TiRmIRE R . AU RS R A7 (5 B Attention HILHI, M AJEZ
I A1 FE A 4 Attention, I8 HY A7 B8 42 b 1 B TR] A A SICAAR TB] 1 58 R 152, FELIA 31 73.72%,
T HAth Attention #5281, MDA ESEIGSERTTLLE H, AR RIRELS SDP 15 B 1 Attention
HLHIRENS A7 R s AR B M e
3.3.2 BRI AR BEXT b

A5 HiT DDIExtraction2013 w4} F UG EIF 45 R 77154 1 thEL, andk 5 s

# 5 {f DDIExtraction2013 &4} L5 HAbSCRR AT EL

TR P R F

Kimetal, 2015%7 | e | e 67%
RENLEE ) Zhengetal, 2016 | .| 68.4%
Raihani et al, 2016™! 73.7% 68.7% 71.1%
Zhao et al, 2016/ 72.5% 65.1% 68.6%
Miwa et al, 201717 76.3% 63.25% 69.12%
Liu et al, 2016 75.7% 64.7% 69.75%
Quan et al, 2016 76% 65.3% 70.2%
IR Sahu et al, 20171 73.4% 69.7% 71.48%
Yi et al, 201717 73.7% 70.8% 72.2%
Zhang et al, 20181** 74.1% 71.8% 72.9%
Zhou et al, 2018 75.8% 70.38% 72.99%
AR 73.38% 74.06% 73.72%

M 5 I LLE

(1) RPE 2 IR AL FATAT N TRAEE ST, S TR IR . RENL#E
STTEEERT KB E N THMEERIE m AR . Bldn, KimPlEEgh 4444 n
TCAHAFAE « WXTRFAE . ARAEREAT EIREAE . AT RTARAE S5 K& ARHIEME B, A T2 A% R
it SVM 492K88, F{HIAF] 67.00%. Raihani™®2 745 Goeir 42 0 B mh b 7 il 2 im 2 8
BEAUE B N TRHE, P BORIE 732K, F EIAR] 71.14%. K11, REES ) 7iE
FEAE AR TARERIE LT, BERS7E AT 55 HUS B (K2R . 10, Quan™ 4 1 3%
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I 445, F AEA ) 70.2%. Sahu™ i FK B HCAZ M4 (LSTMD #E8L, F (A 5
71.48%. il GRU MG IR, F{HIAF] 72.2%. AU GRU #4411,
AMEE G 1R BN TAHERIER, T HARTE 7 RGitkRe, FAEEEH] 73.72%.

(2) AR EWAHE B Attention HLHIEUS | BUFIBCR . £ 5 St RS,
Zhang" V5 1R T B IRIF RS B, B R RNN W4 IE48 F P87 1R85 & i i
MR FEE, SEIAE F N 72.9%. LT3R P HAMBE % RS B,
Zhang™ S (R F A IR A R, DRIARAE (5 B T3¢ R EE MR . ASCRREH &
WAHE R, MRS RAAE BR Attention HLEPK RFIKAF ARG B S EA) TS, 56
23 FAHN 73.72%, HH L Zhang™ 5 (%) F {542 55 0.82%.

(3) ASCHIBERY SA FAE R &, HAEBRAH IR BN . R 2 HON AR R AL R
fif, ARG, SRR F ARG Ha1, Miwal VSRR ) HE R R 5 N 76.3%, {HIL
H Il %K 63.25%, A F{E > 69.12%, LA SCIEAL HERf % = 2.92%, # [F1 %K 10.81%,
F (51K 4.6%. Zhang™ 5B (K HERIZR A 74.1%, 7 [EIRE A 71.8%, F{HN 72.9%,
A SO REMER R 55 0.72%, HIA15AI% 2.26%, F (1% 0.82%. Zhou®VEAERIM) F i i
N 72.99%, HHERIZ N 75.8%, A 012y 70.38%, LA SCRERYHER 2 57 2.42%, A [8] 211K 3.68%,
FAEAK 0.73%. ZR&GXFLLLA LM Hral WL, ASCHIRERL F A s, HERR. A B F 2]
N 73.38%. 74.06%F1 73.72%, R A [ 5 LA 5 .

4 2R

AP R R A BOE B ARG F AL AR5 T I DR, ASSCEN R 2525 W) ok R
T, $2H T — Ml & K475 5 Attention ML TR EE 2% 1158, 7F DDIExtraction2013
TR EREAT TS, FAEN 73.72%, ZAERIVEREIA B H BT A dedt K. BRI

(1) RENB A INETEMBEEE N TRESE, AT REREER LR, 33
RGUAE E, ZAREBUR . BIMAS SO R Z 22 4% GRU BERY, A% Ji ) 3ml P
PR FARAFBR AL FP A, ARAEEAT N TRAE, FEISE] 73.72%, PERES TR EHLA
ST,

(2) fheM2giE I B 3h 5 21 6) 7 s ERHE R R B m i S 1 KB N AR, B
TCFAFANE LR SN T o8 R B0 EE AR B o B, A T s i iR AP B 415 8.
FHEC T B F 5 ) 715 B AL, MRRRER = T 1.36%.

(3) 7 A R AR(E B, ASCHFE TGPt 3R E T — M)
AL RA7E S Attention ML,  BENE M A5 45 K4 B A 52 1 B i ) 1 2530 70 01 SIEAAR T) 5% 3R 1Y
HEVE, 2O EA R AR IR = T 2.66%
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