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Abstract: Crowdfunding is an emerging finance platform for creators to fund their efforts by soliciting relatively small contributions
from a large number of individuals using the Internet. Due to the unique rules, a campaign succeeds in trading only when it collects
adequate funds in a given time. To prevent creators and backers from wasting time and efforts on failing campaigns, dynamically

estimating the success probability of a campaign is very important. However, existing crowdfunding systems neither have the mechanism
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of dynamic predictive tracking, nor consider the dynamic interaction between project sponsors and investors on the platform. To address
these issues, a novel dynamic and static collaborative prediction model is designed based on long and short-term memory network. This
model focuses on user behavior, including the emotional tendency of reviews and the dynamic incremental information in the financing
process, so as to deeply mine and analyze the interaction between financing projects and investors. Firstly, for the static features and
dynamic user behavior data on the platform, their deep characterization is obtained by different embedding methods. On this basis, a
collaborative prediction model based on attention mechanism is further designed to understand the impact of timing information of project
financing on the final results. Finally, experiments on real crowdfunding datasets show that the proposed dynamic and static
representation prediction method is more effective than other prediction methods.

Key words: dynamic tracking; user behavior analysis; deep semantic representation; attention mechanism; LSTM network
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Fig.1 An example of crowdfunding campaign
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1) FAS

W 2 s, B E B ER AR AT 2308 4 28 BV N (owner) . $HE A (backers). #2Jil) 1% & (perks) Fl1 35T H A
(others) {5 J2 X SUARFAE A S A4 1 2 e v SR B (B A 5 L 00 A B LA SOARARRAIE .y 1 0808 11— B, 75 s
0 J 12 B A e O B T s B By AR, DL A AR R AT I R LR R A G T - O B O AR R O i s 2
73 A% B BEAT one-hot Z A% A 1] T 2 0 T SCA K, An 35T H bR itk DA K 22 Dl 4 1838 545 B, R HX Word2vec
HE4T Embedding, 9 21— % R b {15 SCRAL A & 4w Ja KX 4 3870 (O RAL (A B0 e B3 R 30 AT P 4 b 2L B 4K
HRULASOR AR BTN RS E NI H HARE BTN Xowners Xoackers Xperks Xoer-BILLL L FTIRH)
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TIVESY ) ¥ B A RFHAE 1) 8 R IR (V oners Vbackers Vperks Vomer) S5 » B 5650 € ATTHEAT Hf45, 98 J5 1) F 42 32 45 9 45 (full-
connect net) AT RFAE 2k, 27 51 T A 15 25 B MEARFAE ) S8 BEROR Hopnien S 8 RTE N

Vstatic = Vowner ®Vbacker ® Vperk ®Vother (1)
Hmtutic :LeakyRelu(VVl ' Vstatic +bl) (2)
Hh 755 @ RER L, LeakyRelu F7n—Firiis s %L
Il’re
Soﬁn;sx l
iCo Tt T D\n;[mic‘ e ._._ _ ___________ \| S
e - @000 -
Owner | 5 Ll ey i v I ] l ‘ %ﬁ%
' H i ! i )3 ! Day 1
®e L = Lat g O I | O b i ] :
Encode tg !t Al Al e S K I
a2 1000 KR © I © NN ';@B,.
Backers | £ |—|—JO !O""_‘E ! | ] l : %w
: LRl o il e BE - | ' V| Day2
E +—{Encode 1510 |[:,-_)I !Of.|$: i3 ]
=
Perks : : : : ! l ! l : : : 1 l :
: I - i I
| v i i e 1
EEE| ' -~ | S — | — | =S
P.m:ndc]—- O O O I i o
E):. : I } : = [OOO : %%
B} e e e i e e i =t . oo s P et o A ay n
S s ak e - : AL st

Fig.2 Dynamic and static collaborative prediction model

B2 Bl 2 A0 2 1 [R] T A

B, A SCTE il T E S BT E R A B, I B R T HRAE & Hyyp. T4 T 5078 5 H R A 1 H
HIERAS JE M TE BN AS EARREE 70, A U Hygne 5 I 18] 50 RRAE HEAT B A g A58, LA B8 I B X AT H 1847 4T
I RALE.

2) BNAS M

TEAS /N FRATTRS R s A P AT Do B0t (B R % < 005 71 304 A PP IR B0 B AR o B — BT IR E o
JE AT RS 2 2 U7 I B A R AR R T 1T AE B A B [ B AR S R T A R AN 1 3 N V1 T
T2 7 2 E & 13T # M 4% (interactive attention transfer network, fii #% TATN)®!, LIV & 3 1514 Ko 4 454 J9 e,
XSS R TR H VS HOHE SR AE Dy H AR S AT 5 3 0 1 TR 3 SN R, 45 3 U BT (M0 5 oF A% 58 453
TR E P AT 1 BT AT B 2R A TR P PR IS ISR O 1 1) T DL A AR I A
—%A n DHEFRESE B, RN r={w,w,...,w,}, B 5K H Al H Word2vec #H4T a1 & RALE, 15 2] e,={e,es,...,
e, } ARG IS T G AR Y M, BEAT 15 IR RAL JG 15 B IR BE IS R AE ] iV, 1 X BAERE R Z, 8 5K
L TE 2 85% VT 18 H AL B 1 B 2 7E 50 N2 WL BCKE n I KNS 50,33 K )38 B, st 6 DU b 0. 3¢ S5 38 it 1 12
AR TRD RS S, 1 00 E DO (17 B AE 1) AT R & 13 B H B H PP FRIE R R,

FE A by, A S FH A (R ARV ek 92 o Ak B A ) () b E 2 00 51, I8 T Bk 5 (one-hot) J7 R AT LR RRE
TETA) & Vg 55 K B T VAR AR R s AN BE 4 RRAE R B N T H 10 A B RE Vi, 1<i<n,n R
BEE I H B2 (8] (=30 5L 60), A X fk N

v, :Day(Vsen)@Vﬁmd 3)
Horb iR Day()ARF A H I RHE B 2.

bR 2P R, W] DAAS B I00 H A b B 0 8] 45 0K PR R B 4 00 DA R VP I REAE ) B R LT T X S B SRR B A

5 5 R B 8] PP B AR5 AIE, 2 SR FH X Ta) K 45 BATE 17 0 2% (bi-LS TM) F AR B 24 3] J7 16 R 2 S UL 7 4 B B ) =22, IR A
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BAE 2 ST I K SRR 7 T 2 0 07, 3 L T DA 200 e FE 305 2 R i e b AT HE LSTML BLAE Y
i 2 90455 LR AE 2 % 7 T 24 07 £ 42 B0 B SR U8, 28 5 AR B 01 L I L RRAEE 16 B R (B0, V, V. V) TR
N TE ] LSTM M =1 B n( M t=n B D)5 8 521240007 51 o, RIBUIRES h JERIIE 12 J5 4 ¢ V%
RIS B A GER B BORE h, BT — AN FORES hy BT 30 IRRHE 1V, 3% R ez, BUIE 1K 10 12 1 4%
9, B LR AR
i, =8W, -V, +W,-h_ +b),
fz :5(We/ -V, +Wh/"ﬁz—1 +b/),
¢ =f-co VW V4 Wy by +b,), )
0,=8W,,-V,+W,, - +b,),

h, = o, - tanh(c,)

Horifs M0, 23 BRS¢ VORI B AN BTV, RN B e, REARIZ 8 TE, B, A2 Bi-LSTM [H1R]
I 653 1 B £ o) R B MR O BRI FE AP A I sigmoid BRI AR kA5 5 3 7R [ B T] ) 70 3R 3R T W
TR B b i B 1) B 38 AU 7 125, 7T LA B Bi-LSTM FAJi 170 Bet i B th i, 0 i 3e ot 10 e 422, T
A7 5 1 P 325 B R O B TR % = (s B,

b= @®hi]teln] Q)

3) FHfEfE

f£ Bi-LSTM )22 J5,5 H I B Y8 @l 4808 i SE 6010 1) B R R FE BN S =F 5 I R AE (9 B 45
2,80 h={hy,hy,....,h,} 9T NG AR AE AN BN AS 5 AE B 5 2508 B VR b AR AR SO B S AR AE 10 B M S0
R B BROIR S & h MER:, B4R v AF N ¢ i 2 HAE ) B FoR, ARNEBR W
Vi=[H i ®h] (6)

AT AT IR, 7E T B0 A B R R AT 2 A IR, S TR Z1 P BROBRAS 6 T H s Th 5 75 1R S i 772 R TR 19, H
S B FE A B 12 AN (7] AR DR 0k, 350 A K A 50 5 9 R R K i % 4 SR T B 1% th A S [ A B B
FHH 10 RKITH BIK 2 BUA R 3 A% 1,8 2 06 - B £ TN, 12 K 1) 5% M T 6 58K TR DR A L T TG 155 28, A AT 15
SRS B BE 25 5y 52 B 47 T A 45 00 5 TR LG 7 18 BRI R A AR SO P R R L8 I TR R A R R I A 2B
B ep R 4 i 1) 2 4y B AR SR 9 HE IR AR A N TR AN TS 43 B9 5 e g I 49 304 AN B 1 (R R IR RRAE ) B R = AL
G AZA AL R RS &V, A TSR AR A X BB Z Btk A T AN T E 781 16 s 72 . R
2R

o = exp(tana(V;-W, +b,)) (7)
©O" exp(tan VW, +b,))

Forb Wy RORBUE AR b, 2 i B tank & AR 2R EOE B0 B AE THEAS BB R RHME MR E R 2 A S
B e B3R AT AR 3R, A5 B Sh AR AR A iR 8 R OR U0 T

denami(: = Zat ) I/t' (8)

t=1
5 T H T LSRR IER TR Hyne 5 BEBNERTEIE RS Hyppome 868K, FFET Softmax
FEAEEALL T B | 5 R IEREE Y AT S, R
Y/=softmax([H . ®H

static dynamic ]

+b) )
3 SCIGIOIIE

3.1 BIEENAR
N T BSE TV AT 8T AN S P A, S 56 ot A 3 HCRL S 1 Ak 7 000 H B, R T A A A R R T
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RIS I A& Indiegogo(https://www.indiegogo.com) b K B S2 I H Hd . A< STH BT A B 28 Tl ik
PR 2 0 SL ) 43 AT 2 BEALEI 53 80% VI ZREE L 10% IS TE AR AT 10% (1M AE, Il SR 3545 4 T I SRR 5 R AE
LAY 6 UE £ 0 A F R B IR B AR I 250 AR b 2 T i 10 & M A A T e e A A AR R e B AR i
BB R M LR 1 E R KN LR 2.

Table 1  Project attribute category description
Fz 1 WHEERD M

K FRAE S J& 1t ik
Name KN4
= - :
Owner " Age RN
. Country KR I 5
A s ok
Backer LE Times i
Number 2 Jah )~ H
Perks Has Perk option 1 i F) <
Describe 5 () el ik
i T b i
Others i ge TUH b
. _ Reviews PR
- A ) o
Funding-progress FIES Funding 545 310 o

Table 2 Data set of crowdfunding

=2 MEHIRE
25 HAH
T H S 119113
P S 207 221
Wit % 590 335
N TN I E $ 30 387
TR E $ 88 726

32 ELWWE

1) FREREORE UL B E W e 7T BT iR A BT & B — T B 20 B T ARAE AR 1 2 8 1 i AN T i
iy 23 7 TE 1 25 5088 ol R, (91 G e 7 | B S R T IR AR SO B — A B O AT A R S O
AT HHE A a3 sk ok JE M I 2 B0 B AT E 5 0 O A W B, AR BT A E AT R A R
BB B H R # R Z-score e 45tk 47 16 D)4k A S0 b, b - B2 4047 FH P 93845, BT DA S A B Ab F1L 8 450 B
AR SCA# A National Language Toolkit (nltk) tool FFJ& T H FE X P18 CABAT Rk 7 FFE . PFEME. 1T
PRET LA B 5 T8 R 25 R )5 ] Word2vecBPHBEAT 17 £ AiE (word embedding), K AN HLA7] 7R i 200 4 ) 1 .

2) SERE AE I A TR SO ) B FR A LA S 200 4E 1A [ . LSTM AR R) /3 4104 50, R v & 1)
iR BN 50,batch size K/NE BN 64. 5T H AL HE M B 3550 434 14(-0.01,0.0 DEENLWT 4R 1k, 3 BT A f B 46 b
WIUE VB N 035 TR (1 1k RE R, B 26 Dropout %, LVA—4L R, 2R3 E N 025, 107451 1072
iR FE T Tensorflow SZHL, H7E B A 4 A 2.0GHz Intel Xeon E5-2620 CPU Hl Tesla K20m GPU ) Linux JIk 55 &%
L HEAT NG SR AN TEAS R R ) Rk AR P A Adam /R AR AL 8%, 5K BT B 1 weight initializer B4 0.

3) YIZREEmS T 2 LB H AT LA — AN Z 0P X, YRR P ARERS « NH X, £onTH a1z
PERFAE [ 2, Y, om0 H 2 75 Ak % B Y)(Ground Truth #74%).

AR A SOHTIR 3 T I H Py, FUARRAE (7 B X (RVB) AR AL 17 8 5 0 SRR 13 R PR, H e @ H e VIS
A J5 AT 43 2T AR Y BT DAAE BRI SR B, AR SR FH A8 A 43 28450 2% oA B0k AR A0 A 28 11 25 5] i e, A 3

N

LSy
L:—EZYilnY[+(1—YI.')ln(1—YI.)+/1Lreg (10)

i=1
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Hh N FoRIIGEAE S T H B ENLIR L, FIRB Il 20 7 o 3 #0086 B0 G, AR T A S 3 A 2 11
W25 B ARm 2 S/ MESR R R E L3R A, IR 72 BT 192 5000 40 SR B #1042 S 9] 4% 4% (back-propagation) 5.
e Ra

33 XfteAE

N T IS FTEE AR R T RO AR SCIR I T 6 O VAR ST B SRR AN N T 3 — B IR UIE T B I FS
S P B8 A RO AR SR BT 1 3 PR ) AR R AT T L.

1) 2% W17 [A )4 (logistic regression, & FR LR). —Ff ) SCIZRE AR Y B T il o — 23 25 1] @ AL 2% 2% S 7 8,
ZITVE T AT A R T et FLE T Sigmoid PRGN FELPE R R, AT DL AN AL EE 0/1 432 ) .

2) FEMLARM (random forest, [EHR RF). B 43S0 B30 vk it 1 >R, B 7 4% 8 R CHE mip 4 A 1 SR BB AL AR 1 7 7%
ARy SR, FRIC R R I 45 IR B E WA W N B AT R T OROKIR A T WA B A D I L,
FARLT B Pk DA K B 1k it A e .

3) S Frm &AL (support vector machines, FFX SVMs).iX & —Ff 43 A A HFLAAMERY 2 52 AEHRAE 25 1)
b D10 I e K ) 2 M 4y S 28 L R AR SE AR R 2 oK A 18 0 T ) 00 D11 R B 4 o L L AT (10 B e DK 11 0 5 B ~F- T,
AT A9 — AN SR A S = ORI ) 2

4) T P AR (social media, fE K SM) BT 75 9% 1% 77 15 1 SCRR[28] 46 HY 3 HH 42 48 T00 H 1 4k A2 1 4
(Twitter 73 Z IR EOFFAE, LA SR 2 AT T H 75 A HE P 1) 5200 AR B DL B2 ok 28 A4 () 50 ), 3 3l 3k 3 b 2 40t
R B RFAIE AR TIUIN I 4 B8 N\ 450 B A 2.

5) T AAE9> M7 (survival analysis, 8B SA) 798K T A ShF 00 26 7= A A A5 23 M7 18 588, 5 7 M) 2
[ U5 7 92, 3 R R] DAE AR B 2R3 4015 B IR 0 T AT [l VA TR0 L 7™ R I A T A S AR 1 TR H R B IR 43 AT
F 25 01 18 5 RN HOE 4R A R X e E s S ST 1 B ARk

6) T I 2 oK 32 4y 47 4 B (domain-constraint latent Dirichlet allocation, i # DC-LDA).SCHR[23]48 1!,
H AT AR BT 78 T H 1 SCARATF B 2R 2 B A % B 75 Al Bh A 90 A 1 BTk 2 e it — AN 2 T U i
HE B2 12 HEZE AT LTI E 1) SCAH R v 58 B0 78 B35 I F BEATLAR AR 7 i T T H 1 28 3K 45

N T AT SR EG RCR kL B8 UE B P AT 9 B0HE (VT v RO R BT T B (G R R ) A JE MR AT SR AE Y 2 A
AR SO T R BT R AAS [F) Sl A AR B B AR

7) E TS B TS (DSCP™™). 4 T % iE 3 7 BUH SR AE A 80hE, Wit 17 5 T i 25 @ 1 k) bl s
5o B0 SR FH 2 5 25 B [ SO A Y 1) Static #543, ( A FH 3 A5 P AR 0T A 28 T 3247 A Tt ).

8) T VP AE B (5 25 1 A TN A L (DSCP™e™) 4 I 3 T LSTM VR JBE 27 31 053k % 300 H (10 B 5 5 2
Ja# P AR A AT VR P SR AT TR B0 AS B 75 T A P PR {5 RHEAT BR A At

9) Tl ¥E £ 4T 41 10 5 B 25 Bl ) U BB Y (DSCP™™ ) A FH 3% T LSTM {3 J3 2 =1 J7 i, b 300 H 1 BT 3
RS B VERRAE REAT VR B RAEAE 3 2 H0Hs U T A5 FH R 58 3007 31 iR AT B & R L

10) B2 FHERZS ik [F TR0 458 B4 (DSCP). A8 SC 4R H HIIR F5 3RAE 735, 78 2 R R P R 30 24547 v 80l UL R T B
) 3 52 5 s s 7 3 7 B O 1A F R P VAR AR BRI Rl B G AT A1) R AT P ) A

4 SIWER
4.1 EMNiEFR

W12 2 iR, 7E Indiegogo A Z S04 v B o (0 351 B $0 8z 328 K T 2R W mt H A S BT, 5 B A £ 1| 25 7
FPH 3 B B8 AN T B G, Bt DA SR B T E T 4 A 2R (accuracy) AN BE G5 58 4 S i AR R A TR AR A T

BI04 T b P 3K A PN B2 AR S T TR I L B IR B {5 RS P2 (precision) B B2 (recal)F F1 {H(F1-score)
R Sy T B T 1 1 e 4B A FL T S A I i
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Precision = i (11)
TP+ FP

Recall =—"~ (12)
TP+ FN

Fl-ScorezzprR (13)
P+R

o TP 3278 FIE, BB BT B9 I AR 2 T30 A B Th (1); TV 28 7~ B A, BIDE 26 IO A A 285 T30 A 2 L (0); FP AR
AR IE B 2 W 0 B A AR 25 T R BB (1) FN AR R AR 7, BIVE 1 Th 300 H bR 28 T D 2 W (0).P R IR
Precision f¥J1H,R 13 Recall F1{H.

Table 3 Experimental results of the DSCP model on the Indiegogo dataset
% 3 DSCP BT Indiegogo FlE 4 K S2i6 45 B

HLk HRES i EIEES F1-18
LR 0.630 9 0.628 5 0.655 6 0.641 7

RF 0.647 5 0.657 2 0.661 4 0.659 3
SVM 0.700 6 0.674 3 0.709 8 0.691 5
SM (social) 0.742 2 0.7215 0.678 0 0.700 2
SA (survival analysis) 0.784 3 0.723 3 0.726 2 0.724 7
DC-LDA 0.770 0 0.736 8 0.742 0 0.739 2
DSCP™™ 0.767 7 0.725 6 0.730 7 0.728 1
DSCP™"eY 0.796 2 0.781 3 0.770 0 0.776 0
DSCPpunds 0.804 1 0.7855 0.784 3 0.784 9
DSCP 0.818 2 0.807 7 0.773 3 0.790 1

42 SRR

S0 S5 R 3,50 A A 2 Pl 1) 0 A 2 A% AN PRI bR B AT T B ) RCR AE SR L LR RF
SVM IX 3 Fff il ds 2 21 7 ik (T8 B e T H J 1 RO UR BE AR I 27 21 BE 70, T LA SR 25 AE T 2R L 1 — fie oo
s AN 1 SR o) B 5V TR % 0 70.06%, F1 B 0.691 5.1 51N 1 4L AC SEARAE BT 75 72: SM 7 43 4248 1
T AEAEAZ R 28 RN ), 30 e T I HE JR PR R EE 3L F1E R BLECK IR SR TH 2] T 0.700 2.3& T A AF
(9 SA J7 1% LA R IUH i385 B DC-LDA J5ER B AR WA 1 —E M5 THF1E 2 5L E] T 0.724 7,0.739 2.

S 45 SRR WY, AN ST Y (14 P T Ak 5 300 i % 445 2R N0 £ [ 0 A R 5 A R0 B A, e LR T B
(1 DSCP FRAEMALR T AR ZEWH (K /7 VF 1845 SRR B 5400 51, A 248 F P i 47 A6 17 3R A 1710 L B
A RRFAE LIRS FPARFAE 3% 2515 SO AL 5 R A A 300 H i SRR A 45 &, LUK — MR 4R, Bi-LSTM
LA Bz Attention AL FH 12245 A0 4 R 18 53 Ak 25 1 B T3 AR 4 AN Indiegogo A 2 I i T 4R F) 32 S Hele, S 36 445 2R
F WA ST A BRI R IR AR, 7T LAS 2 F1E N 0.790 1A T HHT C A M7 3T T 249 5.10%. 34k kT
TR T FAE 77 VA BT 1 B T VP A5 S 11 30 245 00 8 25 1 90 T A B (DS PV ) il Bk T il 2 4 40 21 1 3 25 A i
AT FITIALAL(DSCP™ ™), LRI A BIHRTH T 3.68% M1 4.57%, 35937 foi 15045 P 0 45 J P 405 5L 10 90000 5 ¥
(DSCP" "), [AI 111 B 2t — 25 MBS IE 1 8l 2545 20 T 350 H fi % 45 SR A 3 B4k 5 A ok U, A0 % T H i B o R P R4S
(K1 7 24T 9 RE AR AT LA R P P i e, DA T i A 52 80 00 i 5%l 0 5 7 £ — 1 B 22 s R 3R TR SRR AIE AN
BT 000 58 3 8 T i EL B A B T A e A 5 350 Jod A2 o 0 T ) £ R PP (g B S R I B
DRZ o NR IS EYIIEia g Wi BUK ok /1 RUNER0R A Rt R4 SYNCIN DN S5 LB ER 252 SV S L5 5 - s a R N E i)
AT AT LA 5 2 ) 50 S S A AR T T
43 RIS

FESCIG RO T — 0 R L7 VRR LA KR P A 20T 7 Ak 5 0 H AR5 i, A0S ST 36 Fg v 1) &5 SR R ol gk
77 M 5 AT AR R U, AR SO PP TN (4 15 28 U0 2 AT e vk o0 A 1 3 B B AR R B Ik AR
PR B, 21 AR PR 3 i TS % 2 3 77 0 0 £ 1 T P 10 0 BB, AR € 30 A7 T PR I B B Gl i X R
0, 3ATAT DAL U 5% 20 05T H A RWCE P I AE S S PR BRI TR 08 R G0 RS B AR 6 RALEI )
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FUBVF 18 B2 10 2%, I A PFIR IR 6 2% . Jiti 5 T H SO0 18] 58 0,1 5 1 P B 3T AU B 3 SO 1
SR T A T A 0 I 30 5 SRR, HE OGRS PR [0l P NS B 7 R 94T Dy 32 0 H ik 9 23 P2 (B 1)) P
SR AR T T H A B 5 75 A 8] 5145 2 AR K R A SR Ak

Emotional statistics
B Pos-reviews [l Neg-reviews

1 3 5 7 9 11 13 15 17 1921 23 25 2} 29

Fig. 3 Analysis of emotional tendency of user comments

B3 PR A 2 i
i BB A 4, AT AT LA B

Project goal -O- Prediction-fund -0 Prediction-with-HP N .
Percent = Pos-emotion = Neg-emotion WA B AR S, LR R A X I H Y
100 I TR AT B A ) R e BRATT R B

B X BE R IR e Ak
BEAT B e e B AR & 4 o4
0 H 7 BRRR 2R SR PR D IE T A
FAE B, AR E AR B2 R T H Oy BT
175 48 B BE R (R AT R B R 2 R B LR
AL 50% 45 R, th At i, SRAE IR 3R
P TR ANEE 2N SRS N D FAVIN

90 |
80

s 00|

60 +

0072 4 8 & 10 12 14 16 18 20 22 23 26 28 30 % UL & IF 1 40, K AR MR &
Fig.4 Demonstration of projects success rate prediction B R XA 4 R A i
Fl4 I AR s LR G b 48 ) 0, A R 4

BB T BT B A0, AR — A3 2R B R 7R 0 H 1) 1 h 2 30 2 T 46 SR K €00 2 P13 7 A Y 9% 2 1)
W FRIEE R 4 PR, K G LR B K U5 R R TP Rt T X s B A B < im0 H ) o R
WA B e BATH ZL 4t 4R B R 3 os Y B e AN PR AR 3L 7] 25 45 J000 9 100 ) R 2h A 45 R AT AT AU %2 21, i
LA RS B ETF R EAE ST T RGNS 6 R, AITH SR PE G B A 0 R I, HOE 3 SO R R,
XEWRA VRIS DAL A5 S AR H (30 4 B AR O A A 0% B R LR pR B BLSE I 37 S A AE T
B LH AN IUH ARG 6 RYCEIR 2 89 S PR g, W BT 0 H 88 FTAT PR 1 & P O rp Rl
SR AT LA T RE VR AR IR U, U H AE 2K 0 XUPEE ARt £ 2 BRI A BT R BT 5 3K
AT AL T £ 225 SRAT AT 5, T Ve 1 A58 R [ A7 251

5 & i

FEXS AR T 6 LSO A L B T SOHE CLRAL . Bl e 25 e X DA AR TG il R, A ST A H — A 3 T X
HE AL AZ 0 26 (Bi-LSTM) 1A 8l /i 28 B[R] SR AL ) AR 2 T H 5000 77 3. % 75 1R 0 AR 251 6 B P A7 D HdiE 10 e ik
Pk X TEARRE (K PP SCACR A T3 2 2 B R HEAT 185 8 00 2 TR I B R P B9 3l 384T J9 R AE 12 8 1) e 10 8 2,
M FH AR 3 7 WL TX R B 0 0 AT b ) S A, I T8 — 28 20 # 17 A [0 I 1) B #1000 T H o 25 45 R I 521 7).
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FE AR % B 5 b S0 45 RAR WL AR I OB R SE 70 424 17 & BRI AT NS B AR e T A IUH A
PR A TR, [R5 78 23 1 B T I A JE N T 00T R B R A S EMATD F L AR SR FL R e T
AR IR I H RS ARG ER ZR A TR BE TSR T AR T B BT RO A 2 BT A LI R ST AN B
T ARG T H AL B R b S A R B R S TS AT B A R B IR
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