ETNEFEHRBENNEBRI TS E

HAE, sRkAMAR, Wolkdh, ¥k

(bRt s BRHE RS BRs s S TR, Jbati 100101)
WE: FREMETZ ARES BTSSR ERI G TRFMER . 12 W IE K2 5UE Bk
KR BE 2 ST R 575 B S A R B F PR, 42 T — P oL A i A AR B A T . TR
FFBAT (1 AR R T — NS R R . FEEERIIA . T SR RS R P 9 4 VI
A5 WG, RAXUAKEICIZ MG BRI AE R4, 43 B I SRR SO L & 1 1 R 5
BEATYRAD; A5, SRAA R JRE AL ) T AR SO AR IR 5 T8 SRR, NG 1 4 (K s A T i
o U@ ORI RS URoR: G, BT BT I SRR T R AR AT YIS . Bk
BIRBIAME R S AL A, A ROEW T WM SR BaE SURIREE T, e T ieHis o et Re.
BT NLPCC A5 EIIPE A LM, Xt A4 i (AL AT YN, 76 2 R FAT 55 vh UG T He b
IR, He, 7E 2013 i 2014 FIEHREEE b, AT CANB A sy, P FIRCE M FE S B3 A T
1.39%. 1.26%712.02%. 2.21%.
KEBIF: WEERABA, SR, BT, EBUEOR, BERES
HESES: TP391 SRR RS A

A Microblog Sentiment Analysis Method Based on Double Attention

Model

Zheng Jia, Zhang Yangsen, Huang Gaijuan, Jiang Yuru
(Institute of Intelligent Information Processing, Beijing Information Science and Technology
University, Beijing 100101, China)

Abstract: Attention model shown excellent performance in many natural language processing tasks. In this paper,
in view of the fact that most sentiment analysis methods based on deep learning model did not use the feature of
emotion symbol, we proposed a double attention model for microblog sentiment analysis. First of all, we
constructed a microblog emotion symbol knowledge base based on the existing emotional semantic resources
which including emotion words, degree adverbs, negative words, microblog emoticons and common internet slang.
Then, we used bidirectional long short-term memory and full connection network to encode the microblog text and
the emotion symbols appeared in text. After that, we used the attention model to construct the semantic
representation of microblog text and emotion symbols, and combined the semantic representation of them to
construct the final semantic expression of microblog text. Finally, the emotion classification model was trained
based on the constructed semantic representation. By combining the attention model and emotion symbol, the
ability to capture the emotion and semantics of microblog text is effectively enhanced, and the performance of
microblog sentiment classification is improved. The model proposed in this paper achieved the best effect in many
sentiment classification task on the datasets of NLPCC microblog sentiment analysis task. Experiments on the
2013 and 2014 NLPCC datasets have been done and the F-Score of macro average and micro average raised by
1.39%. 1.26% and 2.02%. 2.21%, respectively, comparing to the known best model.
Key words: a double attention model; microblog text; sentiment analysis; semantic representation; emotion
symbols
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BEAT B WS FNE B ARt 7RI, ATEE T 6 R B AL, FPRIER, HHC
AT SRR R (1 SR bt DRI 1538 8 R WL 3 A 2 1045 B A R T X e se
KBTI R AT T ARIIGRORES, KN SRICA AR S ASFE, T BRG]
FEER . REWESHIEAEZEMNE . B, FFE DTS SO AR I W 2544 38 1A
SCAITE O3 BT C 2 B 9 4127 2 RO RIE T R R

T M A2 70 T AT T8 5 BOVEA 0 SRR O S BB, TN
KR FE NN AL RS PSSR R ARG R NI T R ik —
FLASCA, B BGOEAR, JHEBIT — @B AT ST TE R S k. TIs SO R
B M ] AR TS 5 R I T IR AR A TR, RO E I B AR T
DIRCRSE TR

E AN AR G 2 X 1 R il T KRBT AT, RIS T SR I EUR . H L
TR T 7T B R AR | I A 73 B MIAHDRE E ) 17 IR o B 55 A7 IRl SRR
FTMIE, FERVBISCARP LUK, yfa skt — DRI A S0E FE il . 15 R 7>
BB T BFEAIAE DS, B R E B J9 I [ AN G ] R B Ik ). S A b =2,
B AT R T A0 T AR Pang 00t MU SCAHEAT I IE U I 20 28 Tk
T AR 70 SRAT 55 BARTAT L, (W] DL A2 AR 22 ISR R 75 5K, 0 H el X ot h PP B 2
AZEPERGX 73+ B P2 1] 2 AR T 20— BRI SCRPERSON BRI A o (B AR T2 —3F
itk SRR I AL ) A A AN AT T 1) A7 )3 T B, 3 P RBZ 25 4 SN R AR KA I s X
TG REHRLE (S I IR e Gt — HIARHUE, 5 6 58, 12 38, 18 KL E 24 REFL TRy
o HRUAE A ST R A SR EEAL 2 1 2 RO B LRS5BT R I %1 7 K26 20 /)
KBRS KR R R IR Y R A 21 /N, 7 KR4 5919 4k Chappiness)« 47 (like).
& (anger). % (sadness). 1 (fear). % (disgust). 15 Csurprise). 7Ei%7r2R0k R M5
b, SCER[ABER & 7 — A OB GV AE, o b SO IR AR 25 27466 1
T IEARTE o« AN S0 A G R 7 SR R R R FH 1% 0 2805 1

DA BB BT HoR 20y g =hh T8 BRI A T JE TR 7 SRR TR A3 T
IREEA SIS o BT RORNR B 07 15 32 B M 8 — S ] i, e 155 JRR] S0 SCAS r
T BRI HEAT — 52 AL AT, SEBRA SCASR R A0 M, 1 ] 2 A 19 ST )
RN IR F BRIk —, U, 5 EGR SR  ER  ET A 3ERET, Chen 20 it 3
B EZMIE S S E AN ERIFIRE, IRt P T 136 Fh R 2E S MR L R
1Ly 2V 2 e 39) 9 S A7 SR SR T AR 7 4 RO B, AR ML B RE R G0KE SR AR
BEATRIVE, SRR ALRESENE, K0 SO IBn] BRI A5 AR R 2 scim)ils b, AT seBl i s
i IR ] U R 2

FETHRFIE 73 R TT 15 B R SR TR, SRBOCCA A 268 5 A 5915 F R, RA
LB 2 ST (7 1A 1 AT 7 1 4 6 ) R AT AL 3 0O, (B 20 V0t T SRR A SR U
IR ROR, SRS R AE A 2P IROR B M 21 e 4 1) 70 R4 2R

HETURPE 2 ) B 7 15 32 R R AR [ B R s 5O, RSO A B T 34T 3R, B i
AR B B SRR o AR TR B TR SRR A b, SR PR R 2 SRR BN SOA 2
BTG RRBEAT ), T SEBOCATE B b, 1 T BOUR BE - SR R L . R ph e Y 2%
(CNN) P @Rz (RNND B0 KTz Mg (LSTM) P25,

IAHEREAT 1 B IA I, AFAT R L LG IR A7 IR 5 S BRGS0, 6 T B 155 J2
i FEONWA I BRG], Ay 1SR IR R L, AT 2R S
JRIR] 55 PR ] A 1 R TR A, RS 17 SR o B IR 55 SR o R D YAk A
B, HA R G RCRIUE AR 1 AR RIS, SIS & 3 5 RRBA 5 — L
ITEIMZE FIE, A, FATKAG BOA . FEEEENA . i MRS MEHIES



FRATE AT, B AR PPN IO A At v (1) — > B2 AL 0

A PR B2 2 SR RUE AT IR IR TN, K2 R SO FAE — AR AT g, 5 T 1
JETF5 IR FARIIANGS , 11 A% G 1 22 117 S i (1) g 92 Dot A4 T 1 Bl L (R VR, 33
A ESCARBERIIE R R o RIS, BRI SCA [ B = RS SRR [ 2 ARV A eI 1 J%
MR T Hhiilk 3T 0k, ASSCKAENLASEIIRAT 55 Fh R DL AR A5 1 RE v i A A1l
FE A BTAE S, R AR R B U SOAR R AT 5 AT XA i, $RH T —Fp e T
ME R /IR (Double Attention Model, DAM) HIFIH SCA R A 7 id. A SO 18
DTHRA AR LA

(1) ik B IA (1 B SCBEUR,  o6f i SO 22 450 R IR I A 530 AT 40 RN 4
b, MR T MRS TS .

(2) R T —FhEE T O TE BB R R 207, R RO 5N # 5
A RS 2 v I BT A SR SRR AR R E VR R R B AE R  r RANE E 7 S-AE

% TR S

(3) I BAAR I SEY, BRUE T 7E IR BE 2 )RR 5| AVE B I HURI RIS R S, o1
A HTE RIS TR, SEI0RMT, LPERSHRIR T — R VR 2 SR

ARSCTIA AT 2 R : 55 2 AT A R S RETR ( R ST S AN S o T AR 6 T
i 55 3 SR AR D DAM BERL, 5 4 T A S MR R IR A (SRR, R
AH IR SLEG 25 AT AT SR AR TAEEAT B4 .
2 HXIME
2.1 FERE

B LR R TR 5N ARTE A PR AT /2 Bahdanau 51T\, Bahdanau ik A5 5
) Encoder—Decoder #%1 rh Encoder /= i i [ 52 K FEE 1y o 1115 S R 3 FH A 20 LS B 1P A
TPEREIBST, 9k, Bahdanau 54t T —Fh U H B S5 )T rh R 1 Bhon e
L, R BIEE 5 B R G IS T IR, o SR s R BT K 2 K
BRI LR, WS, ST 0L 9 Encoder—Decoder BT 7E [ 4R 2 AR 1R £ 4T
BT R, NS AR SO AR, SR R oA g IO Ao s

IF 5 1 7 R RUAE 1 AR 5 AL AT T R A RSO R B REZ TR, 4 Luong
DO b e B A R OB, BRI T AR R TR, R S E R S R B,
B, SRS FE R4 SRR E WS DR, 7R8I VS v S Bl i e
Karl SPURLH N ATTZE D 152 BRI, A 02 Dl 15 5 A ) R 7 SOk o TR, T
AN T8 — AN R 25 SR TR R R SEPRAE L, BB 0 T BT AB O EEA )
SR e B R AT R Raffel P45 )y T AR v K BE B BOTE SUIRIS R R, A R
R R O SR B AT e, IR S TN B IS RO, K R T — B 2 BB SIRAS
5 2 I 2 N TR SR A HEAT 0 S AR A SO (S 24 I 22\ PR R DR e 5%
1,
2.2 WIEXXAKIERS T

IR B LSRR PRy & T e S A 175 S 43 T 9 s MR I . S B0 7
VTSR T A GE T 185 TR R B 77 125 « 6T E 4 2K 0 77 12 00 -0 3 25 ST B A A
T, G S I A BV R e S A R Lt b, ) P AR v B 0 7 o A 4 15 SRR
SR BEEATY R, R T — AN B 7 ] B, SR 2P M % v 3T VR A TR R R oI ) K3
AR ST RSO (1 A0 285 Barbosa ZEP7E M5 SCAHIE M BER B, 4RI T 1
SCAS A B — SRR . k. M. hashtag. URL. #5555 . RIEHSLALLIK
S RS R B, SR B VRS Twitter SCA TN 2. p T A8 oA
A S AT ORI R ), oK O 5N B A BTh, f Jiang 4%



ST P A5 7455 3R ) A T 61495 1) &% 1] (Emoticon Space Model), Ff¢ fii# sz 4«
Hh AT (A A R A AL R, SR SVMY AL S (ST AR (R R s A 4 )
N LA 15 A A7 S ) PR R AE SR 7 R B, 3 o) S A ] ) B AR B 5 A 15 I ARFAE
FORHERE AT RS S, S SR RS A R BILAR ,  MATTAL R AR SOAR 1 i SRR R s R
SR G R F 22 T TE (1 A AR A 22 00 28 0 U 1] SO AR A7 SR R 7 RE B I EAT R ABE, S IR T 1] SO AR Py 47 Jk
Gy BIRSCHR[25)F0 SCHR[26] 58 7% 18 1 I SCA R AG R 50 T R I B2, (H2
HE R 42 R (A 155 5 SN TR SCAR IR A i, I R 28 BRI SCAS B B 45 I A 5 1
TSR SO B R SURFAE , R  AH 2K 25 RS AR SCAR P o iy DL 155 Jeaie] LA B2 5 FH R D) 2 FH
XTSI RILAE J1. 2 SCRR[A9TAN SCRR[26] 05 &, A SO 80% ISR S, B
1EEGA . FEEERNA . S, MEERERS . MGHEEEERIER, RHE R A
X}l B SCAS AT SR B 5 B AR SRR AT 5 20 A T R A, A T — PO R A ) B R A S AR
1T, I NLPCC2013 £1 NLPCC2014 Ffs I 15 S ERaE 42, Mg T 2 M
SO 73 AT 5550 AR tH AR R 34T 30 00E
3 WEFEHRE
3.1 [BRAFF S ERME

T BRBUE SO R R AT S, A SCE BEFREA E BR I, MR T O SO AR I
PSR, b &MERATS A E MR 1 Fis.

® 1 WEERFEE

BEAS  HHE 2505

15 K] 34606 m AL BL

IR Re] 1866 [WBIATS 0] [RE]
FERE R3] 219 Ry MY, FHsE

3 5E 1l 62 N SN (E

X 28 F i 675 I REWIR. 482 T

Horb, IR 2 BT O TR AR FE I E R AR 2 A 2 1) (HowNet)
s Bl L AT MY I s RIE RS R HNR. AP BRGSO & L3545 REERDE L
(HowNet) HHIFEERIIAFI R N IEREAT I 75 i A 2% HTE 2 L Song 5P Ryt
IR (negation words) F1MX 4% H BRI (NetLex) SNFEERHHEAT RN,
3.2 [FRAFFSHUREN

T AL R R AT 5, SR AU SR R AL S IS IR AT 5, N — 2R I SO R R I
FofEs. X TIHERA SR, FATHE 17 a0 BRI .

P 1. #5724 RTIAE NG . RIGRFS MM HE, B S TiaiE i\ S A5

EEH.

B 2. 25 AT EE IR, H S RTETE N — ARG AR, R 2 AR R R
A AR — NI ST SR G, B IFRGEAE THERT S E£a . R
T o

B 3. A ATERIE NS, HE AR R —ANEE 9 AR, R 2 S A 1R A
TR — DN BRI S BT SR &b, 5 R AR TR AT 586 b LR LB
B A R — MR R R R, I HARRERRE B —AMRE i EGR, UK 45
58 V] AVRE 2 R ] LA A IR/ O — AN BEAA I AN B AT 5 B A, 25 R R 1) 5 156 IR ) 2
AR TR AT S G, PRI MIER
3.3 WEABHRE

FATER A KA ILAZ A

il

(Bidirectional Long Short-Term Memory, BLSTM) %>
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%
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E 1 WEFENIERZEH
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3.3.1 HWFAERRE

A RERRE AR, TR A S S A A E ] R R R
RT R 5 S A 3] 1 BRI R, 13 K A 5 0 L3R DA A2 — A i
MR, A O SRR, R RGBS R, b d R
EIYEE, N FRosia i AN iR s, B MEE R R A — AN 2 4R B
), A DABRSR D m) i 25 () FR ) e — e, 1] BAH I 3R] 38 7E 1) 2 (B R A RN BE 2 . X
T—=NCEFH) T={ws, Wy, Wy}, IR SCAS RS 1 ia] () EPF R, 5t o] LIS 2154
AR ER R (D FR.

RT=v®v, ®dL ®v, (1)

Horh, viep "N FE w M TR P ICE, © RRTHENPHERIE. HERTESES
Feg b B R FRER R (D 5 AT 5, RTAT R AR (0 4E 5 B0 A i S A
TE AL B A S 15 E

3.3.2 iEGREZE

X TG SCAS, B T 76 B R RIS 2 R BOAE SO 2R, I EEAR T H IR L 1A 1 X T Jk
FIFEI SN EE L, ) TR B I B LA R I T S S AR, R, FATTRAH BLSTM
FOYE = IR RS A SO P8 U5 Bt AT mtd s TR 58S, N THREESTHREE
FIE G S, BATRAH TR 51 B IR AR S G 1077 XS BT 5 147 dmbd

1T LSTMEO A e it g K B B3 S 3R BE 77, BRIMGAE SCAS R B rh gl T3 A P o (LR 3
WA LSTM AT A $RSCAS o (1 IE [ SUE R, B 600 F0 38 U Bk, ik, &
SCAERS SCAE X AZ BT g g 2 A BLSTM RRIBY ) BLSTM #7) £2 1E ] /) LSTM 7
AR LSTM BRI 2E A, BEAE (R 3R 1E ] 8 S5 B H 18 EE . LSTM J8
= MEZETG ¢, AN GRNTT x BUS T F RIS 1T o) SRS 2 5 M 25 s B 1
M. BEACRUL, AT ZNAIZ oG B S & o Mt 115 B o & B 2410 I 2 5
Xev ARTEZIBUS T THPRES fin BT —BZNEIZ 3B e 5 B & & o LAHT— I ZI 4 o 3t
[FPER, 76 BLSTM H, BRI R & ] LR R RER R AR (2. K (3.



Et;(l;t =G((I;t71,6t71, %t,Xt) 2
a,a =G(8t71,8t71, ?tyxt) (3)

Jorh, G %5 LSTM i AN H 2 ][99 . 76 BLSTM o, 36— %1 t IO R
ZSHARTIN ZIP0 TE 10 LSTM I LSTM RO e 4L, TR Mo =[0, 8], iX
B, I3 SUAS SRS PR S48 DRI 1 3 e

FHT T4 48 P SR A A 2 2 ) LR LA S R 85 0 T B, 2 R e
F 1 2 [N Eh B A A O R B 7, 5 R 2 A B i D SMR A A 2
R0 E T L AR5 e AR i R 75 ), R 2 1 S L A S, A A
B2 AT LE R ICTE SURIIE 2, DRI, S 4 B2 4% ol 5 BT 24 A AT R 2 A
e, WEATIRNIOVE SURAD.

P9 T B SRS R, TR TR B A BLSTM BT fo e L RIS B 5 e
LB A BN B 2 TR e, SR PR LRV 5 7R 6 4 e S A A 2
FORAT. VR R R AMRRE h TR T SEBLA I SCA R A |
TR AR R R v s (4) iR,

T
V= Zathl 4)
t=1

Ho, T HREEHE, o AR he (A, 5 FR0E 109 A IR [ 1
T, RSB SIEBR1) a S5F— B ZIE RS —ADNEAIE R BT SChE A AR,
AT ULEIE RN —ME R, alid (5. KX 6) HHEEH
T
o = X0 A) 5)
D .exp(e’ A)
e = Tanh(Wh, +b) (6)
X (5 A (6) 1, W AR AU, b N E, P A iR A
WL RRT S, BRI TEE) B D EEE R, mTLO R AIE —A e
K B SOHERPICAR R AR, RETHEEBAE &M NRES I HEERE.
BITE SGREUZ, 40508 RTRI R HEATIE U 4ntt, Mg SRR STRISE, STAI
S AL A T B SO AR 1 AR A U R
333 ENAHEZE
A R E BTS2 K ST ST A, MM A B HIE RN fE
A3, N TR R, O ST ST SR TR AT IE R O ST E LA I, Mg —
AN (rowsr+rowse) X cols [ISERE S, SIS SCA BT IE U FKow, Hd rowsr A1 rowsg %#7x ST A
ST AT HL, cols o ST ST [IFI%L.
334 KT HE
TH T Z 00 E BT S R IR 88, RIS CARINE URR S X T Ra—AME
ERFRRZE AT o B, R U SO I B 215 B bR %8 . FRATR A Softmax 4 8 as iy it fg — 4>
THEARE R i, RGO FER A sl (7D FiR.
R =—P) G101 C ™
ijlexp(x,-)
Hrr, CRRIEBIREMEHE o N 7 A IIZRERL, FRATTR F 0 Hcdi o ek Ok 7 B 1
JEFRZ I B R o0 Am B (d) AT R 4 45 BP (d) Z 1Mzt (8) Fior.
C
loss =—> > "R'(d)log(RP(d)) (8)

deT i=1




Hopn, T NNGREARSE, d o8 T h—RRESOR . AR (8) MRmE, K
JH B T A% 4% ML A R R ) S MR S O AT UINZR AT EE BT, SRIRIL IS B &
O ={Bistm, Oernip , Gatten } » - Obistm ATWIE AN BLSTM 15 L ImtS SIS EEE S, Oemip F1E
AT G M AE R UM NSRS, Owen MIEBE BRI ZHSES, Lhad
SCASE T IR A S T B TR 22
4 W5
4.1 BIRE

ARSI AR R NLPCC 28 2013 ££ 1 2014 48 A UM 28 R VIR 55 1 A 3%
e, Mt rh IR SCA A ORIE TR &, REAEERE T IR EE R A e p
R, B SRR — A F B R 2 B T AR . AR Iy
79 8 Fft, SR SCHR[ATR 3 Fbnife, ARG SRR SUAP R A A 1R b % none, 254551
B0 3 BRI AR R BB SCA B H 10k 2 s

3 2 NLPCC2013 #1 NLPCC2014 ¥#E 5
@B F%  2013-train  2013-test  2014-train  2014-test

happiness 370 1116 1459 441
like 595 1558 2204 1042
anger 235 436 669 128
sadness 385 744 1173 189
fear 49 102 148 46
disgust 425 935 1392 389
surprise 113 236 362 162
none 1828 4873 6591 3603
pesan 4000 10000 13998 6000

Horhr, NLPCC2014 [fi)ll 2554 (1) happiness 15 B2 51 1 sadness 15 B th &4 — 4%
N NS, BATERRRHMER. A 17— PIRUEA S 1) DAM BLRI P RE, FRATIE
BT T A AR 3 2 W0 73 AT 55 A AR R AR 73 AT 55 TE R R M RAE S5,
PG AR none 1ENENRES, HE LRI BARSAE A AR 1EIE AR BAESH,
# happiness. like fE NIEF#7%5, ¥ anger. sadness. fear. disgust. surprise /A1 bR,
BARHHRE R/ NNER 3 s

K3 BR-IOLEBIEE
objective subjective positive negative
2013 6701 7299 3639 3660
2014 10194 9804 5146 4658
Bit 16895 17103 8785 8318

N KR TR RN R AE 1 1R ) &, FRATTR A IR IE EAESE WebCollecter 523 T —A
IR, HKH NLPIR T EXCH M SCAREAT 0, fEor it fer, # i
PR BRI S A5 2 Hh R A TR AT A D 2l ] B, A AR 703 JS VR — N R 1R 5 BT i A7
fEo Ak, TAVEFAT T — RV SR TALEE, &R, url B, NG E SR
RS . 2, ET —A Word2Vec i W &I ZRiE R, G &HIE 40 292 997 %, A
THlTE 1342 646 318 1~ YIZRHIEFEH R Skip-gram #5781, HE LS HIIR HEINEE,
it Igk, 3387 —/ME 850 599 AN Al &, AN 191 [ & I 4ERCH 200,

4.2 FEAERA
MNB BRI, (o gibLgs 22 > /8%, MNB (Multinomial Nawe Bayes) fE¥F%£ %



I I A AT 55 S T LTS IR

MCNN AR, 2 F 22 308 T8 (10 35 REUR 28 X 2% S8 A o8 S A F 3] 1) e T R AT SRR AE 2 =
MRS 3 SCA TR LR, SISO S IR A28, IR AR R FH VR B 2 ST R B AT 5 Ik A A
AR —

ESM BRI, 3 5 - S0 e S A e 3R ] [ £ M e R 1455 3 U 14 cosine
SR BN B (R T, R SVM BERUHEITIE By K0 AR AL Rl — i i g
JE WA TE BERA, 55— Bl X B S IR SR B SR B K S/ NRR RIS E , BATIE R BUR
B B R TR o R AR Y

EMCNN AERUPOL % WL e 5 75 5 M 1 SURRAE Fom 40 0, 5 4 [ SRS 54,
15 R AR -5 BRI SRR R B X0 B SCAR AT OIS 58, K FH 25 38 T P 25 RH e 22 ) 5% 3
ITHRFIES: 2], S E A2

BLSTM #&AL: A5 AR IR AEERAT S, HHKH BLSTM AU f# SCA A,
HREATAE AT, AR SO R B SRR AL

SAMT R . J2& W BNl SCAS RT SRV 7 /0 R AT M S R (1 — ot B A R
T 54 DAM BRSO LG,  DAVARBILH 5] NGO BT 511 DAM B AR ek
43 LHSHIRE

K H Python [1) Hyperopt ZE i T3l S, SKEUEM MR SHES, FEWTNS
B 4 Fior.

* 4 ERSHIETYIE

ZH B B HUE Y A
optimizer AR ALAR Adadelta, RMSprop Adadelta
Istm_units  LSTM % 1 4k fF 100, 150, 200, 250 200
batch_size i T B, &4 batch L8 B 43 8, 16, 32, 64 32

155 T 2 MM B L IGE T i A R 8 AEBURHO N Jo 2 )5 MR )

d t 0.05,0.95 Soft FEZH A RERT
PO L, R A [ ] ormex oy i
dropout, HU{E43729: 0.30, 0.50

4.4 SIHERS

4.4.1 NLPCC i 17 I VAT 55

%18 NLPCC (1) H ST 8 1 45 R 700 VP AT 25 10 AH DG BE SR VRN F8 bR, A SC 20 3l %
NLPCC2013 Al NLPCC2014 Afi [ EHR HEAT 15258, SLiesi RNk 5. & 6 fix.

# 5 NLPCC2013 LI 4ER % 6 NLPCC2014 SLIR4ER

st MicroF1 MacroF1 kil MicroF1 MacroF1

MNB 0.3208 0.3105 MNB 0.3595 0.2783
MCNN 0.4365 0.3462 MCNN 0.4534 0.3829

ESM 0.4390 0.3500 ESM 0.4425 0.3786
EMCNN 0.4422 0.3517 EMCNN 0.4723 0.3940
BLSTM 0.4078 0.3151 BLSTM 0.4456 0.3385

SAM 0.4377 0.3570 SAM 0.4779 0.3842

DAM 0.4548 0.3656 DAM 0.4944 0.4142

Hr, DAM RIS FTA FIfabs DAEUS TR A A, FECT H AT O 0 B R i i A
EMCNN, 7£ 2013 “Ef%dE# F, MicroF1 A1 MacroF1 73 Hl42 T+ 7 1.26%7F1 1.39%, £ 2014
AR LR |, MicroFl I MacroF1 435l T+ 1 2.21%41 2.02%, AREL 1ML IS AT 5
BT 4 R R B 5, X 5 SCHR[26] 0 4518 2 A — 201, [FI, ASSCH) DAM #ERLTE 2014
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HESE =4, Rk Yi, SAM BIRPEREE MCNN BB F, D B AS S A9 72 SoWLbxed ki
SCARITE IS SR H 1. DAM AR PERE I 25 T SAM BEAY, 35 B AR SR S 1) 1 SR AT
X T IIESCAR R & R EAAIR KRR, AR, EMCNN BRI RERILF T SAM,
BEAE 73X — 4o

4.42 W5 FATS%

7E NLPCC 15 IEIPTAT 45 il it b, FRA TR AT 7 15 I8 IE Fdle i 43 AT 45 F = B4 2%
155 o A7 IR IR SRR A 73 AT 55 0 32 2 W43 AT 55 9 i Ik — 4 2R )i, FRAT TR 36 3 P iR 48,
SR 3738 SCIRAIE 1) 7 VA0 R S AT 30 IE S0 1 25 SR FHERA R A E NP An AT VAR, S
e R 2. K 3 s
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2 ECURME S LR E 3 ERMyALERIGELE

TERE R IE TR 7 AT 45 7, AL DAM B AT EMCNN #ERA R4 i, 2
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