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Abstract

For answer stance analysis task, most existing methods are difficult to extract the
significant dependency between questions and answers. To this end, this paper proposes
a novel method for answer stance analysis based on a recurrent interactive attention
(RIA) network. By imitating the human-like learning method, the proposed model
exploits the interactive attention mechanism and the recurrent training iteration for
answer stance analysis, which can effectively extracts the dependency between the
question and then derives the representation of the stance according to the contextual
information of the answer. In addition, to address the problem that the problem
text cannot clearly express the corresponding stance, the proposed method presents a
novel way of enhancing the representations of the question sentences via switching the
question expressions into statements. Finally, the experimental results on the Chinese
social media question-answer dataset show that the proposed method achieves the
state-of-the-art performance. It also verifies effectiveness of our method in extracting
the dependency between questions and answers for answer stance analysis task.

Keywords: Answer stance analysis , Recurrent interactive attention , Human-like
learning , Attention mechanism
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task6(Mohammad et al., 2016) SFSEHT SR € AT B ARB SR SL RS, 1R L5
ﬁ%%@Tﬁ%IKy#&ﬁ%@ﬁﬁﬁ,ﬁ@%%ﬁ%ﬁﬂﬁ%%%@%%ﬁﬁ?ﬂ@%j
T

1] el HERE YRy I AT [N EGEINN

(S BANTAEIZIX A, b2, BE | &F- HE MR 2R,
e NFEE L - BB IRIEAEIER . BRiG -

ALY X JOx

Table 1: [A]ZF 3% 3E L5

WA MRE SIS T EFEERELOTIERYS] - WEESIMER VSIS E . gt
MLER 2] T EEE LR IR SR . R EVMZBETEET N E, EM0EE
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PEE R IR SCRVENERIE, RE 2 EALE S )G IES LR E R R R, RS
[A] 3234 K dn - EE SIHLHIJT 1% FE 2 LIBiCond (Augenstein et al., 2016) ~ TAN(Du et al.,
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S5ICRERFR - R ., Yuan® (2019) 5@ HHRCABETY | 1Z8RALR [m] & SUR LI TS5 HI5R
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EGRU(Cho ot al, 2014), HEEEA MBMIIEE - 1o, T3l A SRR X
T, RSO B 4 R 055 (5 B BOE R A canh BRI A, 7% — 2T B A0 3L
Rl HAPEIIAR (1) B

s | = tanh (GRU (sn_l, Q%Qa» (7)

W ERIERT, HENRETRELIRIERME, REFHIMEERNE L - XT%
FIHER IS, RI\ET RO R R, FERERA, FEET RN RE L
For o HirEmAZ (8-11) FiR-

it = (s12)) i (5)
4 exp (ﬁﬁi) ©

"X exp (i)

699 - 707 2020 10 30 1 1
(c) 2020



HEESY

m

AP = "G, - bt (10)
i=1
s = GRU (s?_,, A9%® 11
n n—1 n

Ho hARERFRATE— DA RGRE a9 Snfe 7] 2 0 5 T n) 8 ) 2 3R
Fon R RIRUE a2, Snke 7] 35§ A 5 T (] R A 3 58 R 0R P R 1R A U — LA
6, AP N8RRI E RER -
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3.5 HEAY)I%k
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AR SRISAE > FF R A SO AT (B R 2R (Yuan et al., 2019) EifT, BiRFERIET HE
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AR Adam(Kingma and Ba, 2014)/E RIS, H2ESJFEN6X10-4- [FIEF, IR Hfocal
lossTi R BREL, HAFIFLEMEaT0.25, ~HIREON15-

TEVEAG 7T, ASCEESESS ER R ZE (Accuracy) - XFFRIRMIFUE (F1-3XFF) -
RAFRFRFUE (F1-&%) « 2P (Macro-average F1) Ff#*F-(Micro-average F1){EH
(B SRS BN TERR « HoA, FEXT PGP FERR, AR5 (Yuan et al., 2019)>KFHHH
Rl SRS, BRI A 2345

4.3 XHTIE

T RAEAR SR HOTVERE RIS LG T RS R RIE R, ASCRHR AT EM B BTG E
BRCRAET SO HLER 2 2 71k « BRI 2 5] IR ANEE TR S AL B3R P P S A T A A SO AT
(I EHE S BT E SRS o A SRIE BT

X ET OO AR 24 ) AR R, ASCRALZEREIA (LR) -~ XFFFEEN (SVM) -
RER (DT) FAALHETY (BOW) (E AR o b R T 2R RETH A AR, &
T RESCREIRAFIE N AR A, RS — AR S L pR T

PN S SRR, AR SCR A CONN(Wei et al., 2016) ~ LSTMAIBi-LSTM (Mrowca et al.,
2017) BN ELLRAETY o AR R — Mo Bl ORER, H 2B DL i [R) & SUR B T,
TR IR BEAHZE PR 28 AT 22 ST FIUL G -

BEoAFE R N ML AR AL, K 3C R ATAN(Du et al, 2017)- IAN(Ma et al.,
2017) ~ BiCond(Augenstein et al., 2016)~ AoA(Cui et al., 2016)~ RAM(Chen et al.,
2017)FIRCA (Yuan et al., 2019)VE R BT o 0 RBIRI DURREAE RIR, DA ZRER BIF,
DAVEE NALEIh R, T8 ONUEA & B VRN TIRAREEC R - o, RCAREELE H AR
ESHIRMARE .

4.4 SEREERSHT

kil VEFR(ACC) F1-M4f F1-%F#F Macro-F1  Micro-F1

LR 0.5302 0.6034 0.6452 0.6243 0.6282
SVM 0.5289 0.6025 0.6388 0.6206 0.6234
DT 0.5252 0.5728 0.6350 0.6039 0.6076
BOW 0.5132 0.5779 0.6519 0.6157 0.6181
CNN 0.5359 0.6373 0.6422 0.6408 0.6402
LSTM 0.5316 0.6148 0.6541 0.6346 0.6367
Bi-LSTM 0.5747 0.6336 0.6854 0.6599 0.6623
TAN 0.5780 0.6410 0.6917 0.6667 0.6692
TAN 0.5636 0.6418 0.6966 0.6706 0.6713
BiCond 0.5887 0.6623 0.6885 0.6754 0.6771
AoA 0.5864 0.6586 0.6963 0.6775 0.6796
RAM 0.5874 0.6742 0.6885 0.6815 0.6824
RCA 0.6204 0.7066 0.7043 0.7043 0.7037
RIA 0.6278 0.7132 0.7107  0.7128 0.7113

Table 3: [A|& 30 M7 520645

HOE, REF I RELHIRSE L, AR EA T BERE ST MR (RIA)
A EE RGN L IHES LR . WR3FTR, AR T ESAEZARAGRAE
(P2 seds ERAE SR - NRSH R LIER S, ET St ibLes 23] T EES M FEM Er &
W2 . TERRE S SRR E T O RNLEa 2 TEE A - mal A TER L
IR RN #E— 2R - H, AROUGR HRIA BEAEUS T &I RZ L0
TERE, TERETREMNEL EH I TA&ESLEA, HEMacro-F1fIMicro-F1#5¥5 L FLRCA A
I T0.8%- bk, NS H EARAITANAL R FIZE K] 2 20 A JE AR AR AMUSE TR A BY T H A
TEBNES, WEARBEERRS - B, NATEEAERRAMER 7R R R 5 H 1% B4R
FIRCARLIL MR B B LR RE o X UERAZC B AE A ARSI AR BB R e A R B ER 1, X
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MR R T 2R SCHR HY FORTARR RSB T 28 A 28 FEARLE AT [P 2 258 B ARSR 2 55 0 gk 1 SR 2 A A
0]

N T =B REREZ IR EEFENRIART FF0, R ICIRCATEN R, BT A&
RIS B T SL 5 - WE2FT R, WRIAFIRCABE R 7E AN [ (7] 2 23 /B0 1 IE B 26
FMacro-F1RU G TEPRZWAED - W, FTLUE HEHZ RIS HEER L, B THAEL
My 3R IR (R SO [A] AR R 3 - AEn A[LA|RITE RN, AT AR BIRIAREE IR R8s DR
T RCARER « FEnA[1,7)HJEE N, RIABETEZ S Macro-F1FI I F 4 Micro-F1#5 45 L AL
TRCABR , BARIAMIZE BiE R 1 T IEAETR 2 22 IR 58 1L R A P BE B8R 0 g 322 [ 5 S BT )
W FRIFRBRIELIHER - BEMEEREEHRREEE (n>7) , ATLESIRIAKERER
R, FIRERIRR 2 2 R A R S B T R RS A

—%— RCA —--- RCA_MacroF1
0.631 —e— RIA 0.710 1 —— RIA_MacroF1
RCA_MicroF1
0. 62 0. 705 4 —+— RIA_MicroF1
%0'61' £ 0. 700 {
0.601 0. 695
0-591 0. 690 1
0-581 0. 685 ¢
T2 3 4 5 6 1 8 9 2
BESEEEN BV ETRRE R A
Figure 2: 2 {X v BRI R %] SE95 45 S A2
4.5 JHRELSER
TR VER(ACC) FIL-MAf F1L-%FF Macro-F1  Micro-F1
RIA 0.6278 0.7132  0.7107  0.7128 0.7113
RIA w/o q2a 0.5773 0.6795  0.6868 0.6847 0.6838
RIA w/o a2q 0.6030 0.6995  0.6943 0.6978 0.6964
RIA w/o focal loss 0.6181 0.6836  0.7169 0.7005 0.7021
RIA w/o [RIFAFRFFRR 0.6117 0.6965  0.7077  0.7026 0.7030

Table 4: JHRISZEG4E R

R T R E AR SCHE H BIRIARE R Fp & AN FR 49 5 SR8 45 SR mm, AR SO RIABE A 34T T 8
FSEES o RIABIZSE PO DS MR, DRI NETREPERER N - ETEZENAEEE
77 ~ focal lossHl Al AIFRAR L FRIR - WIRAFT/R, ARIAKEJE Bl SR 38 45 5, H A & Birfocal
lossTii 28 RS HR 43, AN SURF SR B AC OB R s BB ERRIMAIFR AL R R, BRSO RAR
GEEIR RoRFATEN . NFE4F, 7 LLE B L FRqRasla2q G i & 5 BRI AR VERI R - Macro-
F1- Micro-F1="Mf8%8 L NFERHIE , 433 F 35 T F 73.76% ~ 2.15%F12.12%, i BHRIAKE 2
Hq2afla2qf) s EXTIRTMERE B IR FER , E TR BRI AERIE LS I ES AR
B [FIRT, MF4H, BT XRREL, 7T LLT fREI5] Afocal lossHil 2k BREUH B THR A2 14
fE, UEFAfocal lossii 2k bR EUAE FP S AT (A1 2 G PR 4 b % [R1 27 5L 3 R A BR AN 8E IGEEH -
UtAh, FRAUERA T REPRIA IR, BEEIRAREIERE, BOESE NIRRT TEIEE ORI A
iavAZ Lol

RT3 R R R AR R R SRR T BE AR, AR SO ] R A (R Ab B Fi fE A R
AL AR AE RA TIE R AT, HEERIRS R - NEENNAE LE, R REFRR R
TN SR TR R R R R 11.61%; MWW SFTIIBR R L R RBUR S R B E, RAZ A G T
R RIEPR IR F11.54% - T FIRGER, 7] LUS H R R oR 77 V5 RE B RO A AL RE
BRI FA B R B OR R R B RISLIAER. -
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iz ACC  FI1-X FI-ZFF Macro-F1  Micro-F1  BIEE K/
RIA 0.6278 0.7132  0.7107  0.7128 0.7113 2993
RIA w/o BRAfLFER ] 06117  0.6965  0.7077  0.7026 0.7030 2993
RIA 0.6400 0.7307  0.7223  0.7265 0.7258 2874
RIA w/o PRAEFIRIT  0.6246  0.7129  0.7191  0.7160 0.7165 2874

Table 5: ZTHEPRAMCRRATHRSTE (K, KERMEFRR M FRIRDY 2 A EE R R B
WA ERRFRPRFR RIS FTPRIR F R BB A R AR )

5 451

AT LI S iR 1] 227 2% [n] RS ) o o pm) 20 iR g = B, (RIS 45 A 22 IR R S IR 3 8 )
HHG, B —FETIEIAZEFEET (Recurrent Interactive Attention, RIA) M4 [A]Z 5
ST . R ARG AETREGEENERRTINETERE. U\Bﬁlﬂﬂﬁi%ﬂ“%f?ﬁlﬂ@%ﬂ
BRZBIPKINR R - NG, h T HRECERRRIE LSRR, AR 2 R R S % B RS
ER T L5 BRIk A AN R HF RER H L (5 B ERR 43 o AN, FEXT5E R A) SCATE
TR LI IHE BB AR, 2R SR SO H Y 56 7] 1) R 7R RBR IR A SR 3 58 SUAR ) SL I 15 B R
5. B, R RIEEIRSE LRSS SRR, AR H AR EUE T A LI R R
TFRIRER, ATTIERA T AR SRR T EE R B S L AT A SS B E sikE

ol
E R BRI E 461876053, 61632011, IRIITHFAR LI HISGG20170817140856618, ¥R

ﬂllfﬁﬁ%ﬁﬂjﬁﬂw*ﬁﬂﬁ‘ﬁﬁlﬁ EJCYJ20180507183527919 JCYJ20180507183608379, | =74 35 7t Fi
R IE BB T I H 2020KZDZX1224
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