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Abstract

Entity relation extraction, a fundamental task of natural language processing, aims to
extract semantic relations between entities from texts. Up to now, related works on
entity relation extraction mainly focus on written texts, such as news and Wikipedia
texts, and have achieved considerable success. However, the research for dialogue texts
is still in the initial stage. Compared with written texts, the dialogue corpus used for
entity relation extraction is currently small in scale, so it is difficult to capture the
effective features of dialogue texts, which makes entity relation extraction more chal-
lenging. Aiming at this task, this paper proposes an entity relation extraction model
based on Star-Transformer, which bridges information by integrating into Highway
Networks, integrates interactive information and knowledge on this basis, and finally
uses multi-task learning mechanism to further improve the performance of the model.
The experiment results on DialogRE dataset show that F} value is 55.7% and F. value
is 52.3%, which proves the effectiveness of proposed method.

Keywords: Dialogue , Entity relation extraction , Attention mechanism , Highway
networks , Multi-Task
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1 58

SRR RIHE B 7E AR GE R AL SO AR AR BUCR AR [A] B B B93E R R, B R EIE B
=< X, R Y SHTEREME, B XY RRER, REREEREIRE KR - ENEEM
HX(Golshan et al., 2018)fIZ DR Z —, AR K RMEAEFIR B (Ji et al., 2020)~ HBIH]
% (Asai et al., 2020) ~ BIRALES A (Gopalakrishnan et al., 2019)% Ni#ESS i E LHEIER -

BRI, ZERTEREE, SR RMBOE RN 2 SR EERE - EE TR UK
b MXEABEHT WA LRE, 17X, SIRANENEEEEKR . HENERGH K
KRBz, Rl 2R xf il tE R T fEdE, BT Rd SOR A SE iRk BB T
FREAZ—, HRENREEDMEEA S A R RATHE SRR 2 AR - SHES R R
FRMEEE, DU PN SOR - 28, FE&EDialogRE(Yu et al., 2020)83BE M A0, £
Sof NSRS TE A SR K R 745 DUB T« AT AR, SHEERIRE A EZE: (1)FE
R BIFUREEL /N, KBRS 2 ) BB YGRS 25 Gy B N U A PR B - (2) % A s e & H
BN B EREIR S, BAMEETEMR, SRAELIHRERUE - (3)01E N 258 H SRt L
FE EEERL B R M, RHHERR B EE S T REHEERER - (4) AMIFEX &R
ST AR, REE B NS IEF AL, BFEETEAIRAIRIA o W5 SR KX ey
SR (S5 T 1) TG SR () SE A O R e R LR,

BEXF EORFIRE, ASCHRHE T I [ANHE SRR SR R R THEUREY, BATIERAN T (1)7EStar-
Transformer(Q et al., 2019)F B = 28 52 M AR EURFEIEE ST - (2) 828 XEE LA
FHSTEFRZERE, FEEBAEARHE - (3)8d @A SR PSR e EH BRI R K
Fo SRR TR R RIME o (4) 8 AL 55 2 ST WL SR BRER 50 17 N385 1Y) 0]

2 MR

IEREEZLIIZWERL, W THERATHBESHAR, 2E5NFHREEE
23] N FH B S AR KR R BUAE S5 1, ONN(Krizhevsky et al., 2012)-~ RNN(Zaremba et al.,
2014)FAILSTM (Staudemeyer and Morris, 2019)5545 BT (1 N HEFEUS T —E AR - MEHE %
ETFHM ARG AR | Katiyar(2017)% A8 IR AE R JA#42 [ 44 Bi-LSTM (Huang et
al., 2015) FEELAJER JIVLH] - Wang(2016)55F AFE H FICNNZEM A T —FEiif4s & 7 fa € sE
AR I FTE E R REFRER TN EZ ZIRIEE JIVLHE] - Zhang(2018) % A\ —FhgT £ B 3K
B&FE il F B AR M 28 (Chen et al., 2020)45 6 - 25 7 (2019)%F AFEH T —FET Attention#ll
TR FEHZAESER, Eid 2D RERAES L ZE BRI ERE - Guo(2019)%F AR H THET
SEBRMLE, BRLEKBERNFA, ZEEEAT LIE TR H 2R SR E R - FRE
J%#(2019) 5 AR H —FPE T84 22 >] (Feng et al., 2018)FSE AR RMHURA] . Wang(2019a)55 A
FERPGIE S BEABERT (Devlin et al., 2019)3i# 1 — IR Bt T& Ja S X AN 7] 1 SEA ST #E4 T AR A 5%
ATHEL - Li(2019)5 ARk RIEUESSFE N Z R R, R 52 2 BONLAR 132 R A (Liu et
al., 2020) 18I FHENZ S5 - PG TR 2 SR L R & R D A MR SERR BE S, 2&11A
B R T A PR SEfAR RTHEL, UK - MRS K AR B Se R ¢ R B R th W /5
BFMHI - Quirk(2017)5F N & AT T A4 U8 B85 0] 1 S04 & RIEBUEIESE - Yao(2019)5 A
& T DocREDEURS, ZHIREEE FE NS, I BRME T A THRERZELE (Mintz et
al., 2009) B RRUA -

SR B BT E WA TSR X R IR A A E R E R T RS R
LI SCA K, DialogREEUHE £ 1) H BURF 22 5 (TG B 6 W51 2 EE %5 A R0 3% /9S24 % &R
AL S5 & o Yu(2020)% A 7E & FiDialogREZX 3 42 1) [F] B 48 — 2 == 30 1 4o 238 (90 4% 1L Y
WCNN -~ LSTM ~ Bi-LSTMABERTS N FH 2 7% 4E 55 £, (B2 H % H WK 3E R 5 SCA B %
SRR T A R R B B o AR SR XX IR SCAR R S, R RS T R W 4 ) Star-
TransformerfIRFHE, BIAS BAGBFANFREFEERE, REHHZESE S ZBEEIR > A
PR, R T R ARG SO A AT SE AR S R A EAMERE -

3 RS E SRV T5 1%
AT ERT I I A THEUESS B0 LA AL S5 18 BN 574 -

RETH: ERARESELATHE (61836007) ; EREBREFELHE LIWH (61876118)
MEEIEH: kongfang@suda.edu.cn

Bt ﬁ%iﬁ%‘(ﬁ)ﬁc%ﬁiﬁ, %\3272:’%338%\,
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3.1 EHEX

MR —BNIED = s1 0t t1,80 1 to,eSm ¢ b DRI (a1, a0), H A s FE 53 5
ARF SRR N VR BN 5 B A U B 3E , mAUR R RIS B - BRA R BRI L AED T
BarFla K F, El1Za T — 1 BRI T, E%8 € XGRS, MRIE T RZE 50 7l L
W H “Speaker 27 F “Frank” Z [8] fY] % R /& “per:siblings”, BRI SLEIH R R, T “brother” 5t
& 18 H X — % R Y fill & 18 (Trigger) - FFXTIEHF AR —BIEW: s1 : t1 s2 @ by oo sy
b [B] a1 Ty [Br] [Es] as To [Es] 94301 S BER RO G N . oot [, I B 26 % 2 o A 26
FE SRR AT, TV 7 AR SR ay Flao SRR RTY o TR AU Z , BRER %
HIIAN B o B A& OR P R ERIER R TR, MNEREIIA—ERE LH#
B REEAWEIREIFMaE TEES, SEEERE TR, BARMSSRERILEL. XA
PRERREMT: BIRETEEITFRR, NEMINEEGIxE— T KERN6HIIE, R
Feunanswerablek &, MFIFRFEE R0, WRAESHAMRR, WIEXNAE 02 -

Speaker 1: Hey Pheebs.
Speaker 2: Hey!

Speaker 1: Any sign of your brother?

Speaker 2: No, but he's always late.

Speaker 1: | thought you only met him once?

Speaker 2: Yeah, | did. I think it sounds y'know big sistery,

y'know, 'Frank’s always late.'
Speaker 1: Well relax, he'll be here.

<Speaker2, per:siblings, Frank>

1 SRR R R R A =TT A

3.2 Y AEE

AR YusE A3 H IR F T E R A R MR B N T > BB FEAN T

(1) FRIEEM 77 1%

FEFRUETEN 7 VEA, CRERHIE DAL A SO, BB AR\ KOO R SR 2 30d, T2
Fdia May Z IR ZR - SLICRFERRP - B BIR R F EX R B4 R AT IR -

(2)% &M T 1%

FEXTIE VRN AES, R0 < mBXIEM Nd, KA —FE iR s T
R PAIX E A B ER M FIERAE, EARBERNFT . THEHNBWAE LAAE - 3
BN HNay, aofISEERITIER, O;F RE HRITIM X REES o« X T LMEK (a1, a2), LERE
SR N TIRER R RERIES . RERSTMRARTMES, HO,.L C R XL —1H
B R f (), FHol%H BB EDHF IR Em, & N5R ES— K H I AGHE R IR - F
B R ®(r): ()N TENRRZERE:r ¢ L, MBEHFE—TrMWALIRERMAL I, Mo(r) =
fO), NFERMAR, BNO(r) =m. QTN e R\L, &) =1 FiITERFRRR
RIE ST DA E RN, EfE XA ()R-

B, = {rli > maz {f(a1), f(az), D(r)}} (1)

AR EEZ, B HBHRNIETEE N, W Rar, axfrdl) it & 57 # AL, A
LarMlap Z [R5 Frs AT VP4l o %€ SO 2T DU MBS ARIE SEAO A 20 ) AL &, AT
DAKEU T 7R 22 DERRHEART A D ZECL IR A -

SHEERE PAE LANAT(2) PR, XiEA EIRR M E LA (3) TR -

PC(D,CH,CLQ): Zm1|OﬁE] (2)

2ty |[L N E;|

R.(D,ay,a2) =

FotJEh ﬁ%iﬁ%‘(ﬁ)ﬁc%”iﬁ, %\3272:’%338%\, TA
Cc 7N ,



HEEE

KF B 8 SE ] B TR E R SRS U A BR AT, DURG RARE, TETREEA
20 (4)~(6) s -

ZD/ / /P(D/ ai,aé)

P = (4)
‘ ZD’,al,a’2 1
ZD/ / /R (D/,CL/17CL/2)
D',a},af
2x P.x R,
Fo=-_"-¢" "¢ 6
lc Pc+Rc ( )

FERRERF AN 75 1% FP AR A0 A T AR B X5 230, TS 7 V& R T A A A AT
DAF FHARSE LR T IERSRIRR 30 o GBI, Fi B RPN T RUAT RE D AR TR R EL
HR R IR S A [R]  R BOERE
4 THA 5 SCAR R SEAR R R Al HUREY

E%ﬂﬁﬁ%ﬁﬁiﬁ%%%%%%ﬂﬁW%E%ﬁﬁ i%@ﬁ&%%%

(1) Bl N 15738 [ 28 i Star- Transformer: @1 5 3 W 45 7 BMHHERIG R FRAL -
(mﬁﬂﬁﬁﬁﬁzﬁﬁﬁﬁﬁﬁﬁm%fﬁxﬁﬁw
(3)RIAZEMIR: A FH S B LB U7 A 5% R R 6 il T attention L HIREAZIIR -
(4)Z 15> EHEREEARS R RAEESRE A AL 3 -
D Embedding
Relation @ Sigmoid
Classification mecGha;:ism
Multi-Task - EnI(e))((i:ng
@ Multiplication

CNONG®

Star-Transformer > G““"@ <
+
Highway-Networks
A C-Attention K-Attention
Interactive A
Information

P
{

[ [ [ ) (O O 3 - )
1

T Co-occurrence L. T bTh - friends ++-
Speaker 1: Hey Pheebs. Speaker 2: Hey ==+ of keywords siblings:sister, brother; friends

K 2 FRALLERY
NIRRT 4 -

4.1 IS HE M HIStar-Transformer

= 1 [ 4% (Highway Nét“KHkS)ﬂz M T LR a5, TR LR A2k o REE A
PILE RGN, BREE(E B ESZRE , IERMERE AR LTt o 7= 0 48 AR L W 4% P AEE 15 B e
%,ﬁﬁ%ﬁﬁﬁ$%ﬁ%@,ﬁﬁ%ﬁ?ﬁﬁ%%%%%%%ﬁﬂ%ﬁﬁﬁ%ﬁ@o

Chai(2020)% A\ B SE 5 1E BA T o TR 9] 4% 45 48 AT LAE R T Transformert$ 28 28 14 11 2R 34
R o Star-Transformert% 0 B E 1S EREMAE LA REN, HIRSHE, R EENEAR
EMKH, (HEXFIEN T EE—ERERHIL . FI, BA1% EAEStar-TransformerfEZ
KA LRSS S b ﬁ*ﬂ%ﬁﬁ%km*ﬂ% DISESRARAL o ek P8 25 F 40 B3 -

= E S E?" % I% 327 2%3 38T, ﬂﬁﬂ/nﬁ H ,2021£|58H13E|é15E|0
c JEh n
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Add & Norm [«
Multi-Att

@ Sigmoid

® 1Minus

(® Muttiplication
@ Summation

3 1EStar-Transformer #7515 X 2%

7EStar-Transformerit BSEEZLERE NG, IMAGEMEEAHW (h;), X T ESS Sk
T EFMEE, WA(T)~(9)FR:
gated = o(wih; + by) (7)
f(hi) = wah; + be (8)
HW (h;) = (1 — gated) - h; + gated - f(h;) 9)

HA wy, weRomlTENHFNE S, b, boFRoRTEYLHEIE R Z S8, o R s BUE
W Sigmoid - e R R I M 4 HUSE RN L SLTE R T 45 RABLE &R/, L2 A—1b
BRI RS R H;, WAT(10)FR:

H; = Layer Norm(HW (h;) + MultiAtt(h;, C;, C;)) (10)

4.2 REXEER

ASCRREE ) — A —E B E— R T, B DN FEIE ST 55XE, KK
FEBCH TR X TEAR B I A, SEA 2 SOER AV BIRETOX R E R REXE R, &E1E
FrE BRI REE BT S BERINFENTEEFERC, RS EINE4FTR -

QO Dialogue
Word
Embedding

[] Cross-Attention

L____-I]—b :I: A Interactive
i'__'ll_, N Information
Ir_—_—_-l } IL'-.?:_-‘_H'i

QO - IO0I-A
oo I+

K 4 RBCGHEZ EEE

ERR X EB IR BE B ER T E R AN (11)~(12) .
ui 1 = CrossAttention(u;, uit1) (11)

C = mean([uf;u3;...;u7_4]) (12)

HH g 0 .0, |FORIEHTE AREOE TS, LRRSHTHERE . S X E L)
TR 5 R -

=t E R E?‘)jcé‘ s, %‘3272 533 sg ﬂﬁu/nﬁ 513 » 202148 H13HZ15H
¢ PSS SN n
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@ Multiplication I:I Attention weight

LOO:j e T

K5 2 XIEE SN

4.3 FUIAFIHA

Yang(2019)% A ZEBERTHE Y &0t B Rt T AR S A A91E UE B, X P AR A1IR
58 T O AR AR B SCRAR BIRE S, AR E TR AR RN AR5 L autE
At - Wang(2019b)55 AR AR S 91 B 27 BB R 5 BERAEE RS, AP SR AR
BT HRMEFEE O AREEMNMIGE TR HEIEGE S - LR pIbF 5T ERuERA T 38 o Bl R
B AR PR BEIX — A VAR T BEME, AATTFEFE T3 g R S 3 AT AR AR, E i e 1A B B AR 2
TR 2R, AT AR % 2R BOHE 5 AR AR 3 B AR S T 61 F SR B 22 Y Sk RF T IR AR T Y
PERE, NN AU AE AR SCEE H AL A Bl R

4.3.1 MERRES

DialogREZIRE I R3TRIK R, Mk REGIFAG & —EE FHE, FILEATIERT
BHXRAEB N RREEC, BMXARARKRFSRIT - T RFENRRESTIEMNX
FREFREH —Len] DL R AR R SRR, AR T R R

(WEFEEF R T EMRRRE T AR, TIAHENGENMAZIRES, E#FfTEE. £
PR AR S B R FR o RS H BT 26 A g () B 1l &2 TR E % 50 R B SO B

)t X ER R R, FATEWikipedia LR K A K, mEANEMEXFIE, FHTE-
IDFHARIRBCCEEA, B TF-IDF{E & = IR B MENZ R R TE R .

TEAS B 5 RE A TNIEEFI K RN RLAIE IR f5 , 3 A e B im S B A 77 U S B o6 Rt
FTVE R - BBESCARES, P HAiaiE, ansR LT FE OS5I A [ AR E 2 A
FRABEFAETIEGE RS, HEHNA RN TR R RESFIZRANER, ATEEX
RAKNENL, RAHEEN.

4.3.2 MXEITEE

W bk SRR A AR T KN IMBI R REEC, ER HN(er, e, .oy epr), H
He it R ARTILZ R RN REIN, FEITEGNRASIE RS, SEESIHEEME
BEMRARMNE, AERHTHAHERNIVLSE (K-Attention, C-Attention) SESEHL -

4.3.3 K-Attention

Knowledge Attention(K-Attention) H TIHHEX AL EHTEB I XA BHWEENE, HitEd
A (13) FrRe

a; = softmaz(wl f(Wic;) + by) (13)

HAq,ERF N RARBZR AW KRBT AB DN RARSPIERINE, f()SIEERERE
bR tanh, WiNEREE, weNE MR, beRESE, a1 HsoftmarXBRXRRIE
BNETIH— - K-Attention I ERR TR ILER:, ERARKAXDEBRKRINE, M
AEERRAFINER BN -
4.3.4 C-Attention

Correlation Attention(C-Attention)F T 1T HEX & AR K RE A BE XM, WPbHT
KT R ECE K AR & UM 5 LA BR A R R e, Hat Ed AR A= (14) Fios.

Bi = softmax(wy f(Walei; €] + by)) (14)
HApBif RN K REIZ I R B KBRS FRHE AR GR G e MER HE, Bitd Kt Z 5%
REWERNE AR o Wo RN EFEFE, wo R NENE, hERESE.

B RSS2, BT BIISTL, A, I, 2021468 13HE15H
c 1S : - n
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ERIER NN EaMpiE, BATERATELER ZFAT8E, HirREdEmast
(15) Fi7m o BEAL(EA T NLHI AT DILESETY B 2223 B & & A E D G o, B, EE S RTE
KA BB LR R R R G IHE SR AR S 2 R BUG — D R -

v; = Gatey - a; + Gates - 3; (15)

Hef | Gate,FGates 53 B8 FEa,MBiFT SN ER R, Gatey + Gates = 1. BIE, ETITERE
REA T RAMBAEE G A RRP, H% & RS TR L5 S R oty th ) R 2 413
FIRALIHIHO, BIERALIESESE . HitEEBRmAR (16) ~ (17) Fir.

M
P = Z%‘Cz’ (16)
i=1

O = Gatez - P + Gatey - e (17)

Hi, o REFHNRATIZ KRR, MERAESHNKE, o BB X 1% 4 315
i, Gates + Gateg = 1

4.4 HEEHES]

ZAE552%>] (Multi-Task Learning) AId 22 FHZ A RMHEES — €M KM FESS
TS, AEMESHHERGBEMLUMEERR, A& TESHERE, Wmidssilgsk
FRZALRET] - HardSE U E R ARG E PR E AN E, BN nEesi s - 1R =411
T, BAPNEESE—E, MES DT TAESEREMALN, XIFELESEIET 2 7T LR
TERVZE YGRS P A FOMER . DAL SRR ERE o3 A1 A1 o 10 171 TR i)

Task 1 Task 2 Task 3

1 f 1

Shared layers

6 HardZE3t=

AR LA AT B AR S5 R AR R I R R TP R BRI - AR, LR S R
BIRNERES, ZICRARBINMEBIES, B—HBIE S HIW B LR 2 18] % RRTLE A
JJunanswerable, 55 MBI AR5 AI BTN SLAAAERHE B S SE A . = MESS o RAT
ZMHER LN CRIE A, R ETar Lo AR B S5 R B, &M LossiH =
MESF A B Wlossti I —EMNEMINER]HIT R AKX AK(18) R, H i on Magi f B
HEHE BIE -

Loss = 108Smain + a1 - 10SSquzy, + 2 - 10SSquz,y (18)

5 SERRESERMT

5.1 SEIRIEEE

AR T YuSE AL AR D AR5 1 FIDialogREE R, ZEHREIE T 2R (ERid) +
AN, i AN TR T FUFE 1788 BN 1 FRARIE 110168 SRR K A XS, i T 37FK

B RSS2, BT BIISTL, A, I, 2021468 13HE15H
c 1S : - n



HEEE

# o HENZEGREIISGER D IVIFV2PTPRRA, HARVRRAEVIFE B R FPRE
AT TBIE, PrLUASCRA T V2RRASHEAT LS - V2RARHR S MW anR1FR, AILE
HOZTERIEE AN K, RBLRE 2 ST AR SR 2 5 IS LS TRER -

YHE BIirE MhitE
SCAFER 5997 1914 1862
W IR REL 35 37 35

#* 1 DialogRE Z(E£E45M

DialogREIE B B B & 5 # @0 F2fr /x . & B X & F 35 8 &3.610 X 1 & F115. 14K %
W, 65.9%M KR =IHFEE L E A, e KERE BREBAAEXENZ BT RS,
X AT HAF, fﬁWXTLEE’J*W?%?THHHXE&EP?L%E%WE)EH AN, Fedi o i v R & IR
73?37*?%?‘?55%@9%? (unanswerable) fE]721.3%, K THEHMBRPRR, RESMAA
I o TERL 8% I SE B R L & i & 3A (Trigger) o

5 W=
PEHERKE 190.6
SPIRFIEREL 151
SPIRTIEEEL 3.6
P R ARE 3.0

# 2 DialogREEUEEN TG HT

5.2 SLGINE

SEEG K T Pytorch 1.4.0ME28 , 3+ FINVIDIARI1080GPUMEAT T Iy o AlYuss A5
A —FE, RS HGloVe Il 4k 18 7] & # 47 9] 16 /., Embedding-dim>/100 - A ) Fy A
— IR N [Batch-size,Max-seq-length, Embedding-dim]#5K &, 5 #'Batch-size /24, Max-
seq-lengthF /R KA] FHKE, HEN512. FEJIZRETET, Epochs&30, %3] % M3e-5, i
2K bR EUfF F /Y 2 BCEWithLogitsLoss, 'E #Sigmoid/Z #1BCELoss/Z @ & 7£ T —#2, HAdam
(Adaptive Moment Estimation) EIELIEIL 4L, Dropouti® & 70.1- Star-Transformer™ %
KEBAVBALEOLE N, layeriZ B N2ZE - ZESEAEWIMES, F— 1 HEES
loss(EAE 790.0003, 55— PEBIESS Hloss(EALE 70.0003 -

5.3 SLIGLEER

SRR L EM P B SR B BT IR, R3BH T A MERI R SIS R Hpgi =
PR EYuE NAHPERERES . NEF LR S, ?iaﬂ]?mﬁﬁ’ﬂ‘%mﬂﬁé%éf@; F{EIRE
T55.7%, Fi  HiA%]752.3%, SEMGTHEEZR.

—

TR (%) Fie(%)
CNN(Yu et al., 2020) 47.1 44.7
LSTM(Yu et al., 2020) 47.2 44.1
Bi-LSTM(Yu et al., 2020) 47.9 44 .4
Star-Transformer 52.3 48.3
Star-Transformer(no Positional Encoding)  49.1 45.7
Our Work 55.7 52.3

* 3 SKIRLER

%:Jrﬁﬂfﬂfr%iﬁé?é)k? B, 32 Z 533 sg ﬂﬁu/nﬁ 513 » 202148 H13HZ15H
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5.4 LR

FA THEStar-Transformerf& A AUEEA KRB B M4 - REER - ZESFEIH,
— PP R A B IS B — MR T B RIS R T, Fae MR BRLE R .

il P(%) R(%) P.(%) R.(%) F%) F(%)
Star-Transformer  49.2 55.9 51.2 45.7 52.3 48.3
-+ T T Y 4% 50.1 585 51.5 485 54 49.9
+XEHEER 50.1  60.2 527 494  54.7 51
+ 21155 53.3 57.1 57.6  46.7  55.1 51.6
ALK 52.7  59.2  56.3  48.8  55.7 52.3

K4 HESRIREER

Star-TransformerfZHUG T —EHIRCR, HERA/IIREIRSEIZITHY, ASFT G HE
TERRBUFIERIRE ST o HLAMATIERI RN, XA BIREBAME B ERIR, BAFERN
EREEREEL, WETETRIE]T -

Speaker 1: Yo, paisan! Can | talk to you for sec?
Your tailor is a very bad man!
Speaker 2: Frankie? What're you talking about?

<Frankie, per:title, tailor>

<Frankie, per:client, Speaker 1>

<Frankie, per:client, Speaker 2>

<Speaker 2, per:alternate_names, Paisan>
<Speaker 1, per:negative_impression, Frankie>

K 7 Mg R E EEE R RE

Bl BRI IESE R 7 — X E, AR EEE T AR EERX RIS, Star-
Transformert® 2 75 1 R H A FFIE B L N IR A &2 B I 7 £ X R B SEE R o it
#h, Transformerts 4 HH 5| A fSelf-Attention/L i 7E Zb 3 LA ) 2 45 AN [ A5 B 43 B A B 7Y
WE, BEEIMBTEEEFEENZRT, Self-Attention ¥ Al BES IR P EEREE. -

FEEINEEME G, BHEZBRE LA T2.6%, MiGEERRMLEAT2.8%, AT ARRE
Mz, G ERR B R EORE R ERAE, —ERE LyReh TIRENER, RIS TIREM
LERP RIS BRIV AR, ik TREALEZR, SRR IERE 7T -

ERANIELBEEEE, PRAT1.2%, UWHKEMERIRDREOFERFIEN, &
BEREBRILAEER, B LIH By APE BRI et Z Bl H) R & o Flan e f o,
1 “Speakerl: Any sign of your brother?”H fJ“your brother” F1X} 1% “Speaker2: No, but he’s
always late.” F Y “he” H RELE XL, TEAH I “he’s always late” X 5% “Speaker2: ... Frank’s
always late.” ' [f]“Frank’s always late”’H§ R EKIE X, 28 XIEFE HHLEI AT LSRR & F SCH 9
XFE REE R IE B B A “he” A “Frank” BX R7E— &, 85 18 1 il & 17 “brother” iR 5l
Hi “Speaker2” 1 “Frank” Z [A] Y] % R && “per:siblings” o

EHEAZRES%S G, AREREMMNIGEEBERMAFHHIL T —ERERN TR, UiiHE%E
FAETCR R BISARNIHEE 38 T AR R, BREELS & WA BAE S5 102 3 5 R R AR R B iR
SR TYUIE - EWEPELAT3.2%, SHEEHBEPAELA T49%, —ERNEREHHE
TETY B ARPERESR T o RIS FATT 537 45 3R & B3 FH Star-Transformer i B2 i unanswerable %
APPRANER R Z64.1%, MM T 2555 ) FRANHZ R R AR BER 2L 2] 786.1%,
UiRA 2 155 2 ST S B B B SR 8 1 B BRI o0 A AN I i S e, U2 B RNERER)
FUE N, FTAZ RS> RAHE TEER « ADARNEY RiERZENERE, 215555
A DLBE I s A5 B AT T PR RE o BtAh, BRI FRAT TS N ER) 79 15 B A 55 0 2 T B AR 2R B 4 3 i
%'Jun%swerableﬂ‘%f%, R, Bt EUE A — M5B A 55 BIORCR IS 2 T M DB 55
HREEHAK
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AT RRE, TTLUEENERPE TR T0.6%, MiGHREPMAE TR T1.3%, UM
BORMEH T I TIRE, EEAEIRBA SRR L ZETI AT ER MR, SHER A PE
RESE AL T — L AT B - (HE A B RREMXIER B RRALAIRA 72.1%, 178 5 IR4HE
AR BRFN T B Z A% 36 CARSHIE, RTMREH T H 2R e BRI SRR R - ik
# “permegative_impression” s F /R ARE RN, FENHE I8 H 8 B — L i S BAIE R
FiE, NEEBRRIEMERE, BEARAE SR DM KPIZER D FRHE T AW R o 10 s
d I 56 R AE SRR, 40 “bad”, “mad” X KM A B EAIEEE  BIAE LAE BN
R RATIE OGSR 5 O AIRHIE, FETREUH ERR R R

5.4.1 {EBERT L H#—5L5

TH A ST iE SR 58 R, TS E SRR H# T P EG, By gl S8 B E 1R
EESR o RSAH T ARIPRTYEMNASE L AFERT, 7] LUE H AR SCHE H BT e i o 3 B
FBERTHREY, RIHLFEATHREZ LI E OGRS, T2 EME RSN INE|BERTRZY A, 505G
gERmMF6T~, EFBERTEA FIE5 SRR H Yu&s AISES -

il SFERT (ms)  ~PIYFER (ms)
Star-Transformer 603.7 0.3
Our work 1120.8 0.6
BERT 28059.2 15

5 AR

ERIN T R SRS ESME Py (AR T T04%, 3537t T BERTHIM:
B, SERI T TIEME RO - MR b — SR RIUR R A AR R AT T58.4%, Ry JELE
KB T53.7%, (LRREARIT0.1%, BRI T0.2%, BFFREMAT, U HIRMA
KIF 077 T BRI S BERTHIIGS &, TBH— b1 — & 1 & = -

fRAl Fi(%)  Fie(%)
BERT 57.9 53.1
+RXEER&EES 583 53.5
+ERAFIR 58.4 53.7

* 6 {EBERT.L 952984

6 4w

SR HH T [0 4 SCAREAT SR Mo R AUREAY , £ Star-Transformer H Rl = 32 [ 24 355
TERRBONE SORIIRE ST, SR AE XER AIHLHIZ S PR B E Bt — P EEHFIE, EiT
LI T AR AR SRR RN R R, BRI 2 5525 177 ANk R
AT, TR T RTL AP RE «

FAES IR RIS X BHE P AR BIERER, BRI T8 RN TIEF
LIRS TR RIEMERR, AR B R A) T =S R0E LB a) 7, B o R U
RIPRIRE X, SRTHRTRE IR AOPERE -
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