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Abstract: The task of recognizing textual entailment detects whether a given text passage can be inferred from an-

other passage. During inference process. the sense of each word plays an important role in understanding the mean-

ing of the passages and predicting the relationship of the passage-pair. In this paper, we propose a novel approach to

incorporate word sense information into the inference mechanism. We first use a word sense disambiguation system

to generate the sense of each content word, and then use the information of word sense to improve the representa-

tions of the passages and enhance the capability of predicting the entailment relationship of the passage-pair. Experi-

mental results show that our proposed approach can improve the performance effectively.
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Tom will join the board of the film company as a nonex- )

QD) . ) Tom is a film director. w7
ecutive director.

(2 The new rights are nice enough. Everyone really likes the newest benefits 37

(3) The computer is very cheap. The computer is quite inexpensive. 25 TR

4) I don’t know what the overnight low was. I don’t know how cold it got last night. 25 TR

(5) The boy in a blue shirt shook his head sadly. The boy was very happy. X &
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company as a nonexecutive director.

H: Tom is a film director.
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Tom will join

the film company as

L

a nonexecutive director .

] i A \

Tom will join.v.01 the film.n.01 company.n.01 as a nonexecutive director.n.02 .
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P: Tom will join the board of the film company as a

director.n.02

member of a board of directors

nonexecutive director, d1 57

H: Tom is a film director. director.n.04 the person who directs the making of a film

P: The computer is very cheap. cheap.a.01 relatively low in price or charging low prices o
2595

H: The computer is quite inexpensive. cheap.a.01 relatively low in price or charging low prices A

P: The boy in a blue shirt shook his head sadly. sadly.r.02 with sadness; in a sad manner

H:The boy was very happy.

happy.a.01

enjoying or showing or marked by joy or TG

pleasure
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T T 3 E I 43 SCAS X 9 285000 OC R b ik il — 3L
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TS SCACK [H] 1 56 RAR AR TE N -7, TE LR,
A SRR R =7 0 SCAS I R . DRk A L SE A I
it B P RS T 549 367 ASCARX, T A&
AL I A ) 2 AL T 9 842 19 824 ASSUAKT

MultiNLI % 8048 46 /& th Williams 58 A" F
2018 A2 T 9 R AL 0 SCSCAS 280 Wk B 4, — 3
BT A3 TTASCAN B w7 2 U I SRR
o A P HER, DEEMAEEMBEARSE, I
Ab R T G b VAR AR A ) M BB Williams 48 AR
I 75 5 U0 28080 ok AR [R) %) &5 3, % o & 4 A
TR AL R 43 o A0 4 9 B R (matched) #4538 b %0 4R
(mismatched) A2 A,

32 XWiZE

FEXT ALY HEAT U 2R ) AR SCOR L Adam 5535 %)
ZRCGHATIAL IR 300 4EHY GloVe! i i 4 Xf
A SCAR AT IR A . T A N I R B AR SO
LR/ E R 32, I RHR/N R 0.000 4 %2 2] %,
6] I+ SNLI. matched F mimatched 584 b /%%
S A 1Y B2 2 B 43 1 B R 400,400 FT 450, BG4,
R T RS HLA AR SCGE R T dropout RS L IR
BERAE B E R 0.2, 78 T4k B A BR X iy A SCAR i)
TR AT AR FE I AR SCR AT Du 28 A 1 05
bR SCAR 3 B R R R . 320 AR RN Y
Jai B 1R SO BB AL 22 [R) (Y 45 M AR A7 A5 BT H
B T ) S, DA A= i #E AN A F 19 1) P31 . i
T3 R 1) SCTH 1B 35 B Semcor X BE R i 17 1)
45, SR JE GF RN A 1) SCHEAT A E .

33 HRSH

F 3R TR AIYE SNLT B HE 4 L A0 I ik 25
R, 7B 3 RI/RMBIAIH, Parikh 28 AW T —
AR il T R BN AN (2) 1, iR AL SO 28 T
TR 23 R % 5 L LB Rl = A FAE S AT Ab B
TERE LA b B (6) 42 1 T ESIM A1, 2045 AL A
R LSTM W 2% Xof SCAS rf 19 1] J1 1847 9 A% A it
A IR I ) i L AR R A 18] B T (inter-
attention) ML XF SCA 2Z 18] 1) 48] V12 2% 78 14 47 XF 5% il
O e 2 TN SCAS (8] 1Y) 260 T80 O FR . IR AL L Ry 3
AR 2500 TR SRR A SR AR B L e Ak, BN (9) 7E
ESIM #& #4 f9 5 fifi b of — 2 8 7 — F A
WordNet v A T 3 (14 25 14 1T 2 SCAS 1] 7 X
T R S5 R A T 1% 5 AR R SCAS RN Y
i) SCHEAT bR T 107 2 4 R R BT A 6] S TR) i OG

R AR B o 3t SO ) 3] 9 A X 5% M1 S5C R HfE B, AR
(10> U 7E ESTM 4R 9 BE Aty b 42 1 1) FH R MUAR TG
o R A Y A 1) B, AT B T T SCA 2
AT 2R G0 Y HE BV RE

R3 HHEBEZESNLIMRE FHEME

. iR e

%
(1) mLSTM word-by-word attention model**] 86.1
(2) decomposable attention model"'" 86.8
(3) RHDTM! 87.4
(4) BiMPMH™ 87.5
(5) re-read LSTM (2% 87.5
(6) ESIM [12) 88.0
(7) DIIN 27 88.0
(8) DR-BILSTM!* 88.6
(9) KIM [ 88.6
(10) ESIM-+ELMoM® 88.7
(11) Human Performance™ 87.7
(12) IWSI-RTE 88.6

AR F B3k 5 vk A SCHE ESIM #5548 (14 3 aly
P& T Rl SCAE B SO 2 W R I AR A TW ST
RTE . iZ A5 8] F i) 04 1) A B Bl 3% SOAR 118 X
FRMIAMIE X CRNER, NE 3 TATLUE
L IWSI-RTE #5878 SNLI 504 4 b A9 1 5 2% 3k
T 88.6%, T RP K ZEMBAL, K5I ML, A I
T B ESIM, IWSI-RTE #5581 ¥ fig 4 B B
P, BEAN A L TR () Hp R 45 R R A )
Y 55 03] 18] 56 2 4 B A J7 3k B A (10) R
K o i B0 o0 SOA iR CR R B 5 ik, TWST-
RTE BRI ZEPERE LW AT iy, AT A TR i
A ERR A& B AL (11) ], IWSI-RTE #1578 SNLI %%
P4 AR T AR AR .

4 RR T AFB R AE MaltiNLT B0 4 Y
DA 25 J . A (1) IR AL (2) S 36T A) 1] o (1) SCAR
R TR AR B (3) S kT SCAR EfE B a2 B Y
ESIM #55, % 45 % >4 Williams 25 A" %& #i MultiNLI
BOE AL B BT A ) ESIM A RS 78 32 5005 4 1 A9 I
g, BIRL(4) RS (5) [R]RE A 35 T ) ] o (1) SCAR
BN IR ZERIH (4) T, Chen 28 AT R T
AN T & 7 (intra-sentence gated-attention) HL. 1l
A SO ) R OR . BRSO R HE LSTM I
— 7 Bk R A% 388 AL AR R SO Y ) i SR, AR
(6) R 3 Tl AR AT = JC 4L 1] Al 37, b 48 (R 7Y,
RLCT) W AE ESIM 5578 (1% JEfilt b ) K 6 T8 s 1 4K
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73 FEAF T 45 - il 3 SCAR LAY SCA 2 38R U 7 1 37

0 53 AR A 1] 52 3R s . A ZERE AL (8) i,
Chen 8 AU I A1 20 PR 38 SCAR ]38 SUAE B
PR A . 7EBEAY (9) h, Tay AR T —
Tofr R 293 ik P 268 o) SCAS T 14 96 2R 2R 47 s 46, SR 5 )
FH 45 5 W A5 B B0 SCAS [R] 19 OC R bR & . BEA9(10)
TR HE T R 5 R A 2 IO 24 ok SCAR ] 11 1 S A S8 3k
T3 H AL,

M 4 ol LU Y AR SCHE R TWSTE-RTE £
HIZE MultiNLI B8 40 38 N (matched) M3 % F 4G T
FiP A A G BB, e Ah, 7E MultiNLT i 45 38 41
(mismatched) MK 4E F . IWSI-RTE £ 5Y f) ¥4: 5 B
BT () ~ R (8) . H 57 (9) AR (10)
P BB AL 2 AT B Y R ) M, AR EE AL (7) R A
K it oA v B e R R 1Y J7 5, DL AR AL (8)
Rl FE R WordNet w1 45 44 45 B ol 38 3810 X 5%

x4 BB MultiNLI Uit & FEERE

X RWEB A7, IWSERTE £ 8 78 3% 9 A B0
£ LA PERE B AT W WA R Tt

3.4 HEEISH

5 R 1R AY rp S [R] SR W O a2 45 R Y
M, BEFY (1) ARSI A IWSI-RTE 7Y, A5 7Y
(2) F/REXT IWSI-RTE #5584 v (1) 38 &R #E 47 8]
UG AR B 2 AR AR T i) SC ) i I VR WS ]
FRtEf5 B . ML T IWSI-RTE 81, 8 R1 (2) iy 4%
RAEX = AKE i NPT 0.3%,1.0% Fl
0.4% . ZEHRW A SR R A ) SRR A B AT L
O SCAR RIS 6 R B, R (3) R 7 B A
(2) I SEAth 1 4k 252 2 B ) S 1m) o (8] 1 L 354 U2 L ORI
FHARNICAR SR SCAS 1] 1) 1 AR L #E 47 % 55 F LG AL
MEP AT LLE AT B (2) , YA AL (3)
AR FH RN AR 540 2 SCAS ] (1 260 TR 56 3% B, A5 78 1

— PEREAF I FRET 0.1%,1. 0% 1 1. 0%, X KB4
LA : SCHT R 8] S ) £ B A AT D SOAR (1) 3 G
matched | mismatched 2 puydfe s, L5 I3 E G S0 e B B 10 B 0 K
(1) BILSTM™ 67.0 67.6 o e e . .
‘ O . BERL (O ZERL R (3) (Y BE Aty 1 4k 28 B T 1)
(2) Inner Att™ 72.1 72.1 . - o . . .
e A R I DS R £ BB (40 6 3 9 2
(1) Gated- AtBILSTM™" 73.2 73.6 ARG, I ESIM A, JT 5 B % 25 2R S A SCHE S 3L
(5) Shortcut-stacked Encoder™” 74.6 73.6 B X ESIM A5 B 3 43 2 B itk 47 I8 8 5 A5 21 19 45
(6) RHDTM™ 75.1 7.7 Shy T A S (2 26 R I 202 0
(7) BILSTM+ELMo-+ Attn™" 76.4 76.1 (B, FERS 7 (5) th A S R T #I ] BILSTM [
Ejz fIA“IfEU ;;j ng % 1) SLT 9 AT 4 S A AR PR M e A
(10) DIINZ" 78.8 78 A LA M B T TWSI-RTE #5280, B85 (5) fi4 1 fiE
(11) Human Performance™™ 88.5 89.2 TEPTA BARE LA PR R, R SR AT 1A 19
(12)IWSI-RTE 78.9 77.4 2R S5 R RE S B L Ml A= 8] SCARY ) iR, B RAT
S 1 Al i e
x5 HRLOW
IR B R %o
e bin}
SNLI matched mismatched
(1) IWSI-RTE 88.6 78.9 77.4
(2) baseline + additional features + sense embedding 88.3 77.9 77.0
(3) baseline+additional features 88.2 76.9 76.0
(4) baseline 88.0 76.3 75.8
(5) encode sense emb with BiLSTM 88.3 78.8 76.5
(6) concat inference vector 88.3 78.1 76.7
(7) concat inference vector + avg 88.0 77.9 77.3
(8) concat inference vector + max 88.5 78.2 76.7
(9) sense embedding (sum) 88.3 78.1 76.7
(10) sense embedding (avg) 88.4 77.9 76.4
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BEA (6) ~ B (8) Jn T AN [A) ity 1) SUAR Bl
SR XM R 2 RS, =X (15) AR 78 X 3
P51 LA S 3] SCIF 3 [ 1 4 Jey $ 20 ) 5 6 47 il 6
IWSI-RTE #5884 15 4 X5 a0 5 51 (8] () 42 J=) 4k B2 7] &
IR SCTF 3 (] 19 4 Je 4 B ) b 0 A 7 359 (45 4 A e K
(ELFRAE S DT A 5 P A 4 J 3 L i i) %) 229 (L i)
M AR R B, SR B RLKE % 4 ) = F0 e K (E
Tia) 5 5 X6 I 1 4 Jeg A B e i R AT PR OB — A
AT 16 099 4w, DA 80000 SCAS ) (18 L2 IR E R . A
] F b3 i B (6) LB K R ) I ) 4 s 4
B [ o 5 1) SCP B[] 1) 4 Jy #f 38 ) it R AT DF B2, SR
Je T SCA ] (1) 5C RARSE . BEALCT) M ZERLHRL (6) (1)
BEAl W0 T 4 J) A B ) R 0 B (E BRAE . A
LAY (8) FE AL AL (6) Ay FE Al L WS in 1 42 Jmy 4 348 ] £ ()
M KA AE . IR Al LA . IWSI-RTE £ #Y
rh R G = 2 B 1) o R A B 1) A B ) A R 3
AL HE B 1] 1] o K AED 19 7 3 IS T et R

IR (9) AR (10) W) Ji& 7% 7 1) S 1)t B4 A A
FEWE XML K 52w, #E TWSI-RTE #E81 i, A
SO B KA b Ak 38V X6 ) OB UM B b B A TR
8 1) 4 e 7 2E A7 Ah B, DT AE ] SR ] i SRR
AT F3Z 07 7 S AR RS (9) SR SR 0 it Ak 45 VR Xof ) SR
SCAF R T A )Y e R R HE AT A T R A
(10 U5 FH 249 48 3t Ak 350 0 6T i) SR SUAR B b B AT )
I i R R AT RS . AR AT LA H, TWST-
RTE 81 rb >R H A KA A B A 09 77 s U 1
I BRI

T ) SCAE BT DU R 3 SCAR v 22 ]
[Fi) SCT) f) o) e R 7 o DT B35 AR [ 3 AR B X
FERELEE . T 4B il A5 B AN 7] 28 Y SCAR X6 [a]
ZE TR G R AN 52, A SCFE SNLT Al MultiNLI 46
38 PN B A O [ 286 8 SCAS X bk BT R R R A 1 i
HEAT T ML, Wk 6 FiR . ASCRER T SNLI &
B TP AN R) 28 R SCAS X A B0 BT i 2 S . R
AL A “baseline + additional features” 37~ 7 flt
G AE BRI AL, Rl DUE . YRS

F6 SNLIARELAEMELRBPMAER

1] SAF B B, IWSI-RTE 5 A 76 A [] 28 8 SC AR X -
IVERE A — & W4 T FRBIHL 7R TR SUOCR N 2
70 SCA R B B TWST-RTE 9 B 48 T+ 241
T 53 A W Fif 28 Y ) SCA XS

WAh, 3 7 JBIR T BEALAE MultiNLT 45 35k Py FF
RAE LRI EE R, R AT LLE ), BEA TWST-
RTE (MR AE T & 4 o A (] 28 78 SCA X b (1 42 7
RECH Y, Bk 3, 78 1% B0 48 vh in) SUME B4 AN
[ A SOARKT B PERE SR TR A B B 22 5% . 28 LA
W, 22 SCiA) i [A] SCiR) [R]85 B A B SO X 28 A
— 2 W IR I 5 B0 A B R AR 3 A A DG

F7 MultiNLI G AFEEETRGELXBHNRER

i 2 2 51

B | FE | oL

E2EN

Num 9815|347913213]3123

baseline+additional features/%| 77.9 | 79.0 | 80.9 | 73.5

IWSI-RTE/ % 78.6 | 79.7 | 81.7 | 74.1

T 28 251

W | FE | oL

2EN

Num 9842 |3329|3278|3235

baseline+additional features/%/| 88.8 | 90.6 | 90.4 | 85.4

IWSI-RTE/ % 89.2 | 91.4 | 90.5 | 85.7

3.5 RANXIERASH

MR 8 PR, o0 T 56 ik 1] S bz o i 6 6 SCA
ZEWR TR G A SE ), AR SO R TR A [R) 4] SCTH B
LSO BRI B R A PEfE . TWSI-RTE(MFS)
2o K B KW R 3] L (the most frequent sense,
MEFS) ¥ ¢ J7 25 % SCA vh 3] 5 /4 ) SC k47 ) %€
MFS ia] XV B 7 ¥ #F 1) ST B bR o 5 B 4R
senseval-2 fll senseval-3 L4358 T 61.9% A
62. 4 %6 E B %, ii IWSI-RTE J5 35 H 2R H (% Du
SN SIS I D 3R 0 43 ik 1) T 66 %6 A 69 %6
fR R ST A A, SER 4 SR R WY, 2R SOIE IR
TERA SRR TH I, SCA 20 0 R0 R e ny i F M RE L A
WY 4 T A Y IR ST B 38 e i U AR
U B 80 & 33X A R ) 24 AR SR £ M B SO 28 T AR
7 5 B, SR L 18 SR Y S G 45 R R B L AR A
SCIH B A5 R A2 AR BRAR A A% B0 SO 2 TR 1 3 1]
PEREATI SR A Fr ket . I 45 3R F R B, 3R Y ) X
XF s SCAR Z B 18 LR R A HHEAE . TEARR
AR AR o o AN A0 2 PR 0 A ] o8 1) SR ) S AL
s DT ik — 2P SR T SO B TR 2R GE B RE

O W F MultiNLT H086 8 R 2 7 03 4 A SO X =2 [ A i 2
R L IR SCTE T S 4 b0 5 B0 7 AN ] 6 10 SCA X B ) 45 21
BT T
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LY
SNLI | matched | mismatched

IWSI-RTE(MFES) 88.9 77.8 78.0
IWSI-RTE 89.2 78.6 79.1
4 ZERIE

T A RO TRNIL 4 1) SCAR JRBIGE SCAS i 1 L

BN RSO Ta] i S50 28 I HfE B, AR SCHR 1 — b il
A1) SR B SCAS R IR 77 3 o 3 3 SCAS ]
0B8] SCHEATARTE 2% 05 365 I i 9 1) 117 31 4% 1k
Sy B B8] SCRP ) kA7 o8 5% A F R . RS, O T
B M 2 78 A AR T W SCAS R Y ) S AR SCHR T
WordNet Hr 4l H 5 i8] SCHY B SCAF B I F T Z R
SCAE B A ) iy 3R 7R . Ak, AR SCIR 4R T
T 1) SRR v Rl G SCAS ) B 1) SCOCG R AR, DA T 2
TET ORI LR HMERERE . SCg R BT, A
JIT 5 H B 7 1 AT DAY R0 SO 26 TR TR0 2R G Y A
HVERE . H R ARG B ] i e
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