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Survey on Text Style Transfer Research
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'(School of Computer Science, Nanjing University of Posts and Telecommunications, Nanjing 210023, China)

*(Jiangsu Key Laboratory of Big Data Security & Intelligent Processing (Nanjing University of Posts and Telecommunications), Nanjing
210023, China)

Abstract: Text style transfer is one of the hot issues in the field of natural language processing in recent years. It aims to transfer the
specific style or attributes of the text (such as emotion, tense, gender, etc.) through editing or generating while retaining the text content.
The purpose of this study is to sort out the existing methods in order to advance this research field. First, the problem of text style
transfer is defined and the challenges are given. Then, the existing methods are classified and reviewed, focusing on the TST methods
based on unsupervised learning and further dividing them into the implicit methods and the explicit methods. The implementation
mechanisms, advantages, limitations, and performance of each method are also analyzed. Subsequently, the performance of several
representative methods on automatic evaluation indicators such as transfer accuracy, text content retention, and perplexity are compared
through experiments. Finally, the research of text style transfer is concluded and prospected.

Key words: text style transfer (TST); natural language processing; adversarial learning; reinforcement learning; machine translation

BT BT 2015 482G HH Gatys 25 N UIETH SN LA SE TR . A1 FE 26 B 4o 4 W 4 43 33l 2 >
G N BEAREAE FH RS REAE, 18 3 A 310 vy 2 4 G R I ST B G ARSI B, AR AT T AR i 2R B B 2 Jons
P ERBIN (generative adversarial network, GAN)ZE UG A2 g vy ) vz 3 ) B4, 5 AR AT B8 A 3k 1 it — b
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B . B2 E A, Hu 25 A PR T SCAS KUK AT (text style transfer, TST) T4, He F B 43 i 2w ) 12k e 8 1)
T JEYE (RTXRE ) DR B 5 M T OC 1) SCAS P 25 LA BARAIE ) T i B, O e B sk 1 s, Hor,
91 AN SOR B KR PE RRARFITHAR) e () 249, 55 2 400 SCARIIN ZS B Itk Gk 25 IR AR k) iy S 491
FI R, SCAR ART R vl TV 2 IS8 ey, B SeAR €0, Reaff /Ty UGS B 4 s R bs A i P
DX PP iR PR e U 2%,

£ SRR R

negative -> positive

Wk < ROk varying the code of tense
__ (s > BB ‘ A (R A 2540
Success cases (Ji& 2 %) Failure cases (W Z41)
i thought the movie was too bland and too much
the film is strictly routine! the plot is not so original (e 2e i Fod YR IX L R KRPR T)
(XFPFEREET)) GG TTA I 28750 i guess the movie is too bland and too much
the film is full of imagination the plot weaves us into <unk> CGRAERT: BAFIXFBHEE R KRR T)
OX L 7230 T % H0) CEAME 1K B AT 171 A <unk>) i guess the film will have been too bland

(READL G & BT HLERE 2R

H T = KA B PATIE KL (parallel corpus), SCA RS IEFAT 55 M DL 5 #2A8 H HLAR B 126 o 13 210 21 )7 )
(sequence to sequence, seq2seq)! LY, CHB /> IHIFST 15 70 A TC IR 2% =T (0 A1 i el S 2 ST PR 20 8 S A Jm e 5
SO VAR, TR SCAS Y 2R H A I ASE IR A . 5 — 273 B0 R A o e 1 4% P12
I CARBI I T I RR, 2 B SO MR YE S A, S — 285 vk USRI s pb 2 2] S, K SO B ME . WA, il
V5 SR AR N S i AT DL SZEL R P A A (R B AN AT T ik USRI LA B 1 [ SR, 5940 A0 T I
PER S Lr A B A0 25, 5 IR R 40 8 SO R P 55 P9 28 I 5 R ), L 45 N PO 1) 4 1 (14 J Ml o
I A R S AR T, Skt 3 B R S RV I 5 0 bk i R R S SO A AR RS, AT B T R KR
£ (delete retrieve generate, DRG) [ XU IT R HELE,

ASORE SCAR R R W ST R ML ZRIR. 28 1 1548 H A 1) 8 e SR T 1K — 4008k i 1 PR Bk
AR T A AR PR TR R 285 2 TTRP A s BT 0 A 2 3 A A O R SR AP b, DL R e
SIS0 TR AR Mk 7 VAT IO AT B Sk de b LT LRI B a4 AR SR T RE I 1.

1 XARRTBEE X S8k

1.1 & X

SUA MG AT A A2 FiE A1 Ok P SCAS A A R At 30 e s e s 24 o 10 77 S SR RS e SR v s AE DR R 3
g < 1 R e s KU ). 31X HL A JE MR BT LAAR 15 U8 (sentiment), IS A (tense) Ph% (gender). ELIA 5 H)
(political slant) %%.

ZAT S A A 45 T8 B AR A = (v, (x2,v2) e, (G V) P g AR — AT, vi(vi e y) RERT T
B IR R YE. y A B IBUE S, RS RS HARE MR, By = (pe,viet) | SOR RIS TR I H bR
AR () (e v) — (yove) o FLAT YRR v R 1) x 200 eR SO o 15 2 1 AT B AR e iy, B
PREE T SCRI . BRI SR RS IE AT S, v 1 LW ANE. WETBGEREH, v = {positive, negative} ; 1F
BUAR BT T, y = {republican,democratic} .

Jo 3CER 2 BT SO I RN R RIS S
1.2 EEHA

H T, SCA M T RS AT 55 1 2EAE 7 LT HE R

(1) G PAT R

X AN [R] PR SCAS ARG AT A AT: 55 i S A S AN ) (R el e, TR A e P AT B R PR A R o B R 17 35 2 4
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PURIAR R PN ZCIFA, Rk H AT AT 2 & 10 P AT 38R e 4, 9] dun e IR AR B 08 - 95 o Bl P 5> U (10 Kl 4
Shakespeare" 2 H1«1E 30if 7 - 1E 203 757 WU (0 5t 2 GYAFCY). “PATERHOBLZ S 80T SUAKMAT AT 45 4
DL B AT FH LA BRI B3 (1 seq2seq ABE2RY, T2 7E TG M B 2 20 HAE 4 N R4 T A

%2 MR
(i filiid (i g
a Ui vk D TR i) 2
¢ H b w1k R ETIEE
A R YEARTE A TR A O EIIEEE St
x A BB a KT e GED e e
y AT HFRIEYE ¢ (1 H AR T 6p S H
E PG 4% @ ERIBEE
G L RS z SURIBAER TR

(2) HMELASY 1 A

SUAS AN ST S AN L 45 SCAR 1) Jaf P T SR P SCAS 1) Y28, SRTIAE 1 SR 5 P SR 1) P 25 g AT A 2 4
LE—il, LU 0 4 B9, 51 1: £1)Fi’ve noticed the food service sliding down hill quickly this year.”, Wif] L4577 4
Bz ) v o b oy 28 L R PR (B3 LR “sliding down hill”) [RITEAE 7R, REAZAT 45 10 5 Bl i 2 —.

() B Z 2N HE—HVE FEdR

SCA WA AT JUAE A4S B2 B 5RE, AR ZCAE RS PO S8 B8 A AR R (A SCHES 3 1947
T EARPR I B S0). VR FiE b 1 Be v S5 U TR R BRI EL A 22 G TS AR ], i 2 Dk BB d@ 1 (1 17
PrAEFR AR AL 55 1 53— A i)

2 FEEGR

AP L T A 22 1) SCA XA ST RS J5 105, AAANTR] BRI 5 S B o) DA B R Bk k. MR DI 2 8080 J2 75 A P4
TR TST JRE AT HI2 5y (&L 1): FE T B 2 S i 7k JE T o B o S i ik A T B ST i ik, 3L
o, SR SPAT TER K IG B 27 20 D5 ¥ A i U R T VAN ST ST A 2R, W] ok BT iR R Tk Bk
B AR 2 I X SOAR WA RUE PRIV AR R, E—2D 00 o MR SEmE . amAb 2y ST Sms . (Bl PR sems . Dh-PAT vkl 3

6 WU IE BAE M SCEAR G 1A 0y B SORI N 2SR M, JE— 2500 D JE Tl b sems . S oml
o AT B3R SRS - T Al UM S WL AIAR &5 5 B I SR

T B ST U5

R4 TR s
TR 5T SN
e
PhFAT KL S
ARSIk g

SUA R IEAS Iy i ST MR S ST

H TR IR S

S T HL 0

H TR 5y LA 465 2 B IS SR

T T

BT SCAR AR IERS T 202K
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A SO RS T R T PEA A 41, IR & B R B ZENLE] . DLk SORI T BEIEAT LA
21 ETwEZFINGE

5V %2 ARG T AT S5 (WSS EE I LB EEAE) AH ), 78 SCAR WA TR (TST) (155 LAl nT DAL
FHEE T MBS 22 ST P A0 B 7 51 (seq2seq) FEAR. T8, seq2seq A5 28Y 1 2 ich 2% 1 Afe 0ish 45 19 A58 20 A4 ke, 456 FH P-4 T
TR REAT Nk, 7R N ZRa R v, o T 245 s FRD A0 N A2 75 T2 2 40 XU 1) SCAR A0 T 0 i %) i b 2 2 46 L bk KUK
(R SCAS. BT B 2 2] 1) TST J5 vk, Thamtani 25 A Y. Wang 25 A YLLK Sancheti %5 A P 7 92 e HAR
LKk

SUR R R BLATHEAS 1 — AN Fahid B, LT84 A8 TST J7ik. Thamtani 25 A P 482 17— R 0l FH #h
25 [0 294 A5 TR N TR T 1 6 Dy 9 LU D 1) 1 B T vk, B e T — A9 b P - AR (Shakespearean-
modern) JEEAYAMTR SV, JE5IN PTB TR POLLSRAS 5 4 Bl i N 5 A8 T 50377 (attention) KL 27
[ seq2seq MY H:rp g i 28 % A XU ) LSTM RS fif i #5 K ) RNN FFE 4 R4 (pointer network)™ 4 il i1 1R &
R, PR I 45 15 TR MR PR TS DL G 4 W iR Joikiliid seq2seq AR HEAT FI0II AR il . 5 v FAT R
PITFH (x,y) € A, TEABID £ € (1, THEANFRIA w e V_EIBERDAG P, (w), KRS R4 % R 04T 11 5.

Wang 25 A\ P*ET GYAFC il 4E “F 97 1E X -AF iF 20 (formal-informal) ¥ 7 TST I8, 487 1] GPTWE 4
T o R 2%, TN 2B GPT-2P M S B THIUR L. B TE T E IR o e £ 5 I NI 7 (K& 45 44 1)
“R&B” N “r&b”), WIMAEE KM TN RY, S T 3 O 73k, J3 ot 1) B o) AL T 0000 Ak 215 1)
FYFREAT DR N T 25 2) K5 A R T 00 4k 5 P ) 1 23 R A T G R AN AR, SR A AR T 245 SO MR 2 1)
PIMH; 3) KPSl 2% 2053l G 1, AR FH — AN 5 2 0 = WL A AR 2. I RN Fry 5 v A5 T 58 22 (195
PR R, TR T T I ()3 A% A 2 R0 SCAS Y 2500 B

Sancheti 25 A P14 543 S AT 58 R« 1F 20- 3k 1F 24 (formal-informal) Fl<g5 = EL -1 AL (Shakespearean-
modern) P53 AS KUK B B4 HY L T seq2seq [ TST J5vE. 1% 7 1 R FEEAHAE M 15 Thamtani 4% A PP R 28—,
R 2Rt 2 K H LSTM B2, SRt 25 K A RNN FIFREF 9 4644 v S 8. 5T A7 VAN A (02, i iR e T —
b T B AN 27 o FRUAE SR R 2 5 Jm A AR TR XU LE A0 R 1520 0 P 85 O B B AR A Db 22 il DT AR 26 1 S 445
TERIIFEA. S0 25 TR, S 2% S IR0 T R 7 TR FRe JXURS 156 23 1) ] I 3 — B4R SO TR P9 508 B .
22 ETFHRBEBHEINGE

SR ESCHT T, SRR (R SPAT B R A B2 1, 3 DL R T seq2seq 11 TST AL - i B °%
>J B AERFF AR [ S R P 2 B2 PR A 2R 8 PO R AR K () T bR 5 K A AR el 2 20 kg B DRI, W94 43 44
T TR B 2 21K TST J5ik.

Shang 25 A\ P24 B 25 [ 28 X A%5% (cross projection in latent space, CPLS) 771, LA seq2seq A FEAlHELE, & X
T AEAN ] XA PR 58 2 T 2 ) PR35 R B BN /N RSP AT T R RIS AT IR R, 23 0l et T AN [ (R 24 R 441
KN 52 bR B AT A 5 PR 0 G ) 25 AR 2%, 230l b ic ol 4 R BT PAT T RL, F A0 55T (a,b) T A)F a 38
HmAL S A BE B E) A 33 ¢, BRI B AL f () PO RIS B 1133 ¢, T34 ¢ IENRRLZE B
B3 b, /MU T b 9 ¢, 1 & IR TG B BL A b R0 b [ 06 BR335SR EAT N 256 b T B AT TR, A%
[ $% (back-translation) HL It B4 5% B @M A RN LR F (O Mg (), Hrpalid £ OBEMREN 6 it g ()
TP i 2% A4 MRS RIS 3] o, , TR IR N RID % A 198 a , f/Mb e, Fl e, IRK FCEE 25 BL K a Fla (1) 6
T BRI IR AT NS, 2 T VAL B4 tH 7 iR R B, AE B W I R AT T — A0 T b SOy i 3l AR ] 7R I
M TR B4R

Zhang 25 N PR IE 0-ARIE 20 SR AR SE RS AT S5 Bt T 3 BBt 0 it g v R 76 AT, 20 S0 2 [
TEPE AN (formality discrimination) F1Z2 AT 4531 % (multi-task transfer). 54 3 78 I FATHE RIS seq2seq A 7 ik
ATTRINGR, FEALH SR LA IR PAT VB R AR 00 ) 15030, 1 i (1 5000 e R0 Ry A 28 1) S8 56 S, AR TR 2RI B AT
H. TRl SZEGUE B, [N 3 PR S i 07 v IS T I i IR
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23 ETREEEINGE
EGHLER B RAT S5 AT L, SCAS KRS RS AT 55 WO T4 7 V8 R0 B0 il SR E, TR H R 0 AR o 36T B 22 2T
J7iE, BAER R B SO B R PERT N 2% AT o S 2 B B s B B 5 (RN GE & SUAR YY) B X v KB b

K2 VR RN B 27V, ARG P M 27 SO HE SRR S [0 £ B 28 At — b 4n 4
(1) K77k

LI R FR Y B B2 2 AT A T 1 19 R 2 7s HBEAT KA 1) o0 8 S5 e e, H Wi, 2R T M4
SRALEEST L IR PR RAT RN AR SRS, IR T A NS 3 (auto-encoder, AE)PY. A8/) [ 4ifi5 2% (variational auto-
encoder, VAE)®1, LR XT Hii M 4% (generative adversarial network, GAN)PAEAR Y 5% 5 50 A (VS E .

o fiF YN

A7 00 S 3 A Tl 3 G L of A S WS B B A RS BN AR R, T 20 3 N AN & M AT JE T . 18] 2
BT 3 Ml LI AR 28 S0

)

N

Encoder —— Generator
4]

B2 TSR TST HERY

551 IR SR b S5 R L (18] 2 MESR I iR F 3 30), KM T e 2317 2, B AR i) B bR ) 6 N8 A
A, PR IR A A AR B, AT H bR P 56 4% e gt ¢ #5301, Jm PR TG OGN SCA P9 28 58 A i 2 #5761,
H1F VAE F1 GAN A ) SCASAEAR R RERE T AN ) 8 1, DRLHRAR 20 2 4 FH SR T 9 308 FH SCAS 42 1. Hu 25 AP
ISR K VAE R A 25 AR 25 4, 305 G i 25 345 5 JE PETC G I SUAR N A G5z, AT H 2546 Ak i ¢ 42836 H
Frt) 71 JE v, i s R AN SR R T T AR A e, K 2 Tl e 856 2L A 6 B AR B Itk B ) . K R B
AR AR (2 (1) BRI (A2 (2) B
ming, L = Lvag + AcLawre + A Lawr- (@)
ming, Lp =L+ 4,L, (2)
b, AREREL, Loag N VAE BERTIFRREL, Lawee A HERE IR REL, La. FHCAR N ZEIHIR R,
L HNEE D I HBReREL L, /N AT
Lawe (06) = —Epepe) [log,m (C ‘6; (z,c ))] 3)
L= (06) = —Epopio [ log,, (21G- z,0) @)
)R AEAE 22 RSB ME IR, %05 T T LA I S B ME RO 14, 7 TMDB cdfs 45 PO 1, 45 s HAT A1 ek
3L 25 I8 ) T “the acting was also kind of hit or miss”, %A AT DLZECRUE 25 N AR MRG0T, A2 e = A R IR %
147, o4 Ak “his acting was impeccable”. SR W2 VL REAE A BT #2810 SCAR, JFAT 280 T WU B e 1) e
fiffi 2. AN SO B PRAN PR T B, Bl D SOAS Y PR B BRI ) i i E IR VAT
Shen %5 A U T M PRl Z SPAT VAR I 81, A AN TR] XS (10 ARk J2 22 SR P 2 1) s A T SCAM A, 4R T A8
SO FF H gmtih 2 (cross-aligned auto-encoder, CAAE), 2% 2] 2238 (5) I RKEIT A% BR 5L, SIS 28R KUK 1 0 5.
p(xilx2yi,y2) = [p(xn,zlx:yy2) dz= [ p(zlxa.y2) - p(xilyr,2)dz= Ezq;(z\xz,yz) [p(xi]y1.2)] )
Hoi, xv 0 S AR R v yo AT, z AP SOAR N B RN, BN AR A DB 5 1
A R T, K XAy )1 e AT S B LS B L S R B [l v, 49 B SCAR Y 25 35 2 20 O ARTE, 4 2z G IR AUE

EBEACARFSERT  httpy/ www. jOs. 0rg. cn
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TE A B I AT S BEAE, 24 2 6 H AR XA vy 226 N 2B RS I U0 0 )00 S BEAT AR Ak v A T A0 531
#r D1 F1 D2: Horht D1 H T X 40 ELSEREAS xy R G IRREAS xp , D2 TR 43 BL SRR AR oy TG4 IS HOREAS xp . 55 20
T2 HEAT VI, A8 HRIE P i, 27 2 B b2 R A [m] KU 1) SCAS i 281 [m] — AN B () vh . SOh i O T Lo
Fabx, ARG IEXRS HERG R (sentiment accuracy). Y% (fluency) FI#EAAIER JFi i (overall transfer). HH, Jyp 4
Fabs FH T VR A R SRAR 0 H bR, T A2 e ot WU o) ) — SR IR P AS H A ) (A 25 B L% B ASE 7
FERAS) BEAT LERR PR VA

B, Yang 25 A USCHEH — iS5 CAAE HUBLA T332, N [A) 2 A0 AE 1030 550 28 SR FH B0 2 A3 ) 7 5 B8,
IRy LA A S R T . AR E 1 token 41D S5

N T B D P THR FE Ba AR AR AR SOAR 811X R B B 4 A L3R B, Zhao %5 AN " i T Wasserstein [ 4 it
% (Wasserstein autoencoder, WAE)®, & H 650 1 WAL (4 i #% (adversarially regularized autoencoders, ARAE). %
RSP S e T WAE SRS 5507 FUREAT BEAS, AR5 1 AN R (0 ) 3 R AE 27 ) SE B0 KR, @ik VI g 4y 2588 D
U 2R 5 5% ISR A5 1% 90 25 8% D I 7 IV AE 78 2. ARAE REMS 7 B2 [n) b 5 ek A ) 2 UR M H AR
P, AT AR S G B SR 1Y) H FR .

Fu 25 N VOB T 36T 2 A5 4% (multi-decoder) FXS R (style-embedding) FRIABEIR, F R X370 190 4% 5 - b
G318 SUAR P 50 RS AR R St i e 2 =) B (198 A2 s 18 N XU 73 IS4, 08 3 XA XU PO 1 (P g /A
BN A7 3 S0 072 A 0 H HOE RV R IR . 453 2K BRI SR IR B30 v RS AR A8 TR 87 0T AR PR . IX L, 221
T 25 A2 HE T T AN [7) 180 PR AT FH AN (] PR AP R 5. XU R ANABE BRI R 15 38 1) SOAS A 250 E b B VAT P N B i
32 H bs WA 10 7. SO R TIXE B FE IS (transfer strength) Al 78R ¥ (content preservation) BN IRITEAN 45
Fr. BT K H] LSTM-sigmoid 73 2825 AR 70 KPR 28 e R) T2 T4 & H AR RS, ) 28 8 SO YR A) R H Bk A 1 4252
AFABLEE .

N T REAEARE SCAS Y 2 (AR 0L [ e B v XUk e e O ME T R, Y S5 N PSR T — Rl ik 2 ) 2 A H bt 7
S PR T3 KBS B 70 PR IR S8 P A2 7325 e DN L b sl B L B — 5 Bk iR ), A3 R 2 B AT i e, S8 i
SR 30 R A Tl o, TS 21 H A i) 1 RS SRR, B N5 ) 1 g i — Rk N AR R, 1930 H bR i)+, S a i
LS AR SR A A A Rl S W, 03 1 i AR S A T, 12 Y T UK e A AT S R0 PN 7 O B 2 TR AT B A 11
P

B2 P g S (1 2 HEZL R (] 23 32) MR TR Jm M2y 2885 1 4a 5 B X 70 R R EA T S, AR PAT IX — ik
FEH BB By HAs B 1k, Hoh, z RO Sl gt 28 4 10 J5 15 BB TER R, 27 RORTERIE 258
BB AL G5 B TR R R,

Wang %5 N PSR FH 224125 2% S0 B2 6] 9 (R8s 6 3 s MEAT 1A QT BT, A1 Ik 20 2 Snd A e ke 0 000 5 455
PEAT At KA. HEAHESE N LA 3 AN — AN afilh s, B SO x it A AE R R 2, — MRS S, o z Ak
MUy LR —AN @Y, T RIR z B PE g AT 2338, 23 SR S5 Ads Ui g i 2% . UeAb s
ARARAL IR P2y 538, W LA 5 VB TE KR z el AR B N & H AR @ LI AT

Liu 25 A U0 itk s A0 A SCASE B s 18] v (R 267 2 LSS KU T A% . %0795 T 3 A B4 4 ok
AR AT EE (VAE), JE P T #s CRERPE PR N —AN) FHSCAS ) 25 PO 25 0 5, o 2 s ) w14 5 - i S 380 i 4
IR ARG, R VAE IR AD a1 P a AT 225 T80 B i D04k, B 4R3I BAG B AR 8 Ik HLOR BE N 00 H b5 A7 103
TR IR 2 WAk, 25 AT IR I A HR 22 R B (L) ORI AR 2 J& 1Pk (1 e 00, DR b BA S A 1wl iR k.

553 PR RS (K] 2 HESE TR )5 T 0 50) A2 SR N I S G i R P AN AR 2 s, — A iR A R (B
a), 53— MUE RN ELE B (Bl z), 85K a By BRRIEE (B o), dse 5 6 H z Fl [ 240 & HEAT il 4.

John %5 A PGS T A T8 T IR R 408 JRURS AR P 2 P09 A0 A 11 ) R, K Al B vk AT 45 ROk H ARAR 45 45
JE VU 1 ) RS ) B 453 2 DA R RUAS A JEVEL 13 7 2 v, Tl ok 1A v T 1) P 2 PR B 3 KRkt P A Rk
AT IEA, 3 T3 75 JRGAS Pt AR A T P AN AN R 55 v EA T I k. S8 45 SRR W, i 7 VR RE S TRV 70 % (B TP A 24
B SCATR AR AIE, TE R IR HERf 28 . N A OR BE REFITE 5 U 1k 3 AN D7 IS T AR 1 80R.

EBEACARFSERT  httpy/ www. jOs. 0rg. cn
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FESE

R ) AR R S PR A T A LB OUAT 0 ) L33 ) LI, 3 F AR ALK (K 1 2
K20 ). £ SCASR R TR WL, AL 17 I 0 SR LR B T M7 ) SCA ) AR 27
S SR S B RER 1T 3 7. 3, Generator JEAF AL A7 SE I HE I SCRD R BBETEL, ity R
FOF R FL AR, SR TS AT BT . SORN B RE . AT VORIE S (3 A 3 445 A7

Style
classifier

Content

X +——{ Generator y .
[preservation| —

Language
model

B3 HFaEib % 1) TST HESL
Luo 25 A U4 21 H kst LR H bt S50 U B — AN XUE 2 ST 45, LA seq2seq A LR, 3 it
Sk 2 S 257 R AR s it AR A P AT Vbl 2 1) I 880 AT T2 T T KUK HE RS %6 R, N ) 50 B 5 R AN 22
B, WAzl (6) AR (7):

R, = P(s]v:¢) ®)
R.=P(xy’;9) @)

K, x NEMERA)T, y BRI )T, ol 235 A A 2 S HEAS Sl ek e SO
R= (1 +B2) (ﬂzR;g;i R, ®)

L, gl —MRANES L.

Bt i, Gong 25 N\ WS T 5 A0 2% ST (A P B RIDP AL S 400, 1277 th DA R AL AL s A Fic s JRURG 46 31 2%
T SUBCERAINTE S AL, A2 e s A 77 45 A 23 oL RNIN AR 050k 11 g 1 G A 4E R i N ks HL a8 B A
B A) A RS S — N BT RO HLEI AL RNN 23284 1 SCBEHR U i 13301 7 B 2 (word mover’s
distance, WMD) ke i 3514 ik A PR A\ U 1 R HH ) 1 2 D PR S22 S 1 o BSR4 L RN I ) 500 1 14
TWIEE; B, B AR SR 15 SORTHRCRIE 5 20 1) 45 B b S R e AR A AT HE— 2 I AR A i Rt
& ey UK 2 480 i ) ) T FETE VIR IE AR .

o [H|PEHEHE

] (back translation) > ** ZHLa% B 128 b i FH (K0 — bl ks, FH T B0 g b ) P S 08 SRk U B0 1R A 202 (1 1 5.
s BhsiE S A1y, HINZREF B RR R S BIRTE 5 BB UG 2005 PAT /)70 (L y ), SRS I BISPAT A7
WA R —E I 25, JLE & AT RS AL — ek AIA] (UNK) B8 Aise 1 A0, SRT BT y A2 s o R S i i ke, DRl X
FEINZER AT LA G —Fh 2 75 (I 2R X, BITEAR W AR 00 1, 8 12 x — y J5 0] IR B 20 B L b 2 ) YA
HIVEE R N, T SCAR KBS IE AT 55 B v A — MR 45, DRI v 1 S5 [m] R S, 6 T8 5 BB 2 ) YAy 1
RN, NI gg 0 h) ¥ i) JE k.

Prabhumoye % A " 5 646 111 13 JVAR G | N SCAR IR RS AT 45 . 1 50, A TOUUI 25 e F T TR ABE TR0 0 ) 0 28
T FNEE, T AT S F z:

z=E(x:0p) ©)

Hor, xp 20 fIRT IIA)T, 0p ARSI S0 ARG, A8 FHAS [R] R A1 25 25 )it N IXURS (1 ) 1, PR i KUMS 73 2848
KA FH T, PE It AR BCTE 435 5 Ry o RS (1900 1. B, &5 3 9 ST )i thank you, rep. visclosky”, 1% /775 B 56
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283k FH AR IR B 1% S0 e vous remercie rep. visclosky”, FIEAT g, H il ik AN [] XU B fgath 2% 28 e HLA YK
K6 J VIR 95 3R] ¥ thank you, senator visclosky.” A & H F5 XUk J& P11 ) +1°m praying for you sir”.

o D AT TR SR W

5 LR RIS s 1 B AR, 55— 2807 R @ Oy AT Wk, i 1B AR VAR AL R A, SRS IR .
TEALFEPRAN LR el b i Oy SEAT R, TRAEAR Y (B B b b — 2P I X KR IE S BT,

Liao % A\ @I I YELP $d 4 i 38R 4 2 B AN 1 2 25 1K), 2R R T — AN AT RLE. i,
4508 T PR RERR, TURAC 1) kAT R 2 < AR I aE >, Hohe ey A m] R P 25T P A ) 5 HAT AN [ 1 1 Jek
A2 B D HATVE RO B2 RE S5 T UL 23 B A28 LLARAT TST 4145, iHEZLE S X 04 FAT A 7 (1 A AR BLE
R e 72 S P TR A, T B L b 25 SCAS 1) N 8 R 2, 2B e SCAR P 2 AR B R e 11 B A IRURS ) 7

Zhang %5 N S Y XK f 3475 SR BRI AATBLE, ZEZETH ML S B % (statistical machine translation, SMT) #E
BT 2 S AN ) RS 1 T (R 2 e, IFBE T 16 AR iR AR R D~ PAT TR R, g, PR R 2RI B AR XY
i) W, e R ml B T AR AR [E] B (iterative back-translation, IBT) [t /7 iE8E— B ARALA Y, AE B A& H bx
JEYE AT

Jin 25 N WO S5 it — AR Y T T IR AR UL FORH ¢ (iterative matching and translation, IMAT) i) TST J7¥2, it
Yo T 5 3] HIR B R AR IR ST R, TR SE 0 EE LR H b b o SR ) AR IEAT R S . MO AT TR
JE, TR FIARHE I seq2seq 51 S 27 o) SCAR MG T8 o B, i Jo @ s AR 1 Uy X Edb 3T 4% ek 45 DL 404k £ 7 AT 1 Rk
XEFE R .

o JLARR Ik S M

WEAE, I AT —Le R HIRR IR S (W 3G Y . BEZe 45 (1) TST J7i. X LeJ7 B lr, HAETERE 8 IR
WECTT 2.

Li 25 N PR T —FhoE TR [ 38 M TST BEAY, FIFI R [ P G o) 1 i ml FH S0, v de H b
(USSP PO AR L RS S 23 A S DT C ) ) R, A SCAS KRS T RS e % AU N 1) 75 2Rk AT 7R
—WE T, P IRERL R T 2 ) SO [ R b, A SIS B AR SCA R ) . 1K R S T X
S3 AR, U S PRI SR AR T PR, T AU B LA N 1) 07 XA T AT, T AN A B 5 U T
TR, A 2500 G T AR RO I HL RS R SRR L R AN R I ) T

He 25 N PUHRH T —Fh I T A0 (004 58 26 B R SR AE T TST vh i) 7 3B E R, K P AT T BRI A i 4
ALULIN AT TR, TS T A R . BB AR B 5 N AU Dy BRI E i X = {x“),x(z) ..... x('")} F
JAK Dy 19 TR Y = [y 0,y Ly T AT A, BN AR E_ERRAR R 9 f). SCoh SN £
(latent sentence), K F4ln 4 78 N AT ERLE, BIGIAX = {)?(’"*”,)?(’"*2) ..... )2(")} FKoRDy AT WY, ¥ =
{y(”,jﬂ) ..... i“’”}i%%Dz R AL LR 4y RIS 2% 2] H AR 3 T rl I X v, HEWTAS TN X, Y, il
LR AR A2 27 ) p (lx) Flp(xly) . 7R T 2 TR NI seq2seq BEAY, IR HIGEAE 75 HL 0 G s 16
5 DA G AT VAR B, DACHEIRT 5 U R~ AT BB RHEE Hh ) 7 RS PRI, SR 5 I8 AR A Jy s XA 1) 1) 1

Li 25 N P21 YK SCAR RS ST B AT 55 FAR Ok — AN S 4058 5 25 50 10 ) FE, 4 HH 3R 48 2 > 1 G B SAR A e
(unsupervised text generation by learning from search, TGLS) HE4E, HAu 5 AR, —AN{EA) 725 7] Hh 148 R A,
AN FE TR B 48 R 27 SR, S RASHOR AL SA 50k B B 8 2R A4 145 30 (0 SCASE g Db SCA, 15 3]
— AR, ARG E R T R ECR P — AN iU, AR AT Ay T U IR E RS A 3 A
J7 100 27 S RBE LR FH B 4 1) A8 SR 2R R 510 20 1) e R IR 2R A I i 2% A A e 28, A9 38T SUAR. 7 GYAFC
A LI SER IR T %07 AR WA Ok B EE RN R IIRAS T Tt

(2) 5k

LR ITEN N, )T PRI R BRI R T b, e 7] T “we sit down and we got some really slow and
lazy service™ 1, “slow” Hll“lazy” & fi] -1 K T 250, eSS ARIRAZA) T (WS IR P [RLG — b ] A7 2000 v Rk
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S8 PRI, T AN AR AR AN B A7, B R T SO IR AT D (1 ] B VT O B XU TG 2 BRI 20 3 T BT 3 R
AT H .

GRTTVE— WA 3 25 1) INER (delete), BE 4R EIFF BRG] 1 A 1 8 5 2) K02 (retrieve), BIATZR 5SCA N 2%
I AL B AR 3) A2 (generate), BI45 & H br @ AR i H b5 h) . ARSCKX SR ITVE SRR A DRG J7i%, HEAR N
] 4 . e i e 2R 7 M 63k Jee 12k 1) 2 0 A T AN E e A 2D R AR A E A )

Delete Generate y

Kl 4 5T DRG ) TST HE4L
DRG JikSCHEAE T2 1) 25, RIS {a] 8 d H s 47 Js M) . 2R SO A 1] f0 Jeg 3w i ok S DRG it —
A LR 3 K.
o JLT A1) M Bk S s
Li %5\ "5 5642 11 T DRG (delete, retrieve, generate) (AR, Ji M1 (134 ) e T S 345 14
count (u,D,)+ A

[ Z count(u,D,,,)]+/l (10)

VEVV #v

s(u,v) =

o, D, o BT )@ty Mt PG, D, ARG By WA T4EA, count (u, D,) /R n-gram(u) 75 D, H H LK
B, A KPS W s ) (R TBIE y, A w72 J8 1wl 450, 30508 2k SR RO AR 86 1 1) -1 have had this
mount for about a year and it works great” ™, J& {417 & “works great”. M FR D B, W #3 BISCAR N 7 ¢ (x,v) (i
have had this mount for about a year and it). Zil 255K, W 142 H br 8 P a (x, ') (B iE“barely used”). #r & Jrik
& SN
venya

F =d(c(x,v"),c(x',v'))
o, d RPN R TP A0 IR s S5 R B, SCrh 43 53R ) TF-IDF IS il o 28 A0 BRI B 2 A A 56 . AR ey v
KT 4 PO, TPIRR G GR B2 ST, 533 Dk AR S (delete-only), BRI BR S5 1) SCAS N0 H b 1k
TAR 25 Gk N RNN, 38 3 5 KA H 5 o B0k it I 5 iioRk a1 1 P9 8RR e PR, SRR B0 2K (12), 5 Tk
1 2E i H #5F*1 have had this mount for about a year and it still works”; Il E46 2 5l (delete-retrieve), RIUEHINER &
FRSCA N AR 2R Je A5 21K H AR R M 45 58 N RNN, 3 K B O A 5K (13), X3 B E B H #5764 have had this
mount for about a year and barely used it”. Ji7 IR AL GE 1A AR S 2% 2 73k, 3 8 FET AU S5 (template-
based), RIANZ A Al as, H A4S G SCAS N B A8 Pk, 6T B 2E B H #5FJ1 have had this mount for about a year
and it barely used”; XA R I (retrieve-only), B BT RAG 21 H bRty 7 M AE e 288, 01 T A s H ki fy
“i have had it for a while but barely used it”. S50 45 B2 W, FEFBMR 1) SE0E 7E SCAR N AR BRI 4T, A R O
WE AT R AER A [ IR AT

(1)

{x‘g‘ = argmin

LO)= ) logp(xle(x.v™),v"):6) 1)
(x,p¢)eD
L) = Z log p (x|c (x,v*), @’ (x,v");0) 13)
(x,y8)eD

o LT Iy LR M SR s

ERE ML 5 5L T RNN SRS o BEA7 59 284145 Y. Bahdanau 25 A SIZEAL 28 BHPRAERY (1 o () 389 n 7
—ZER N, RN AT T S H AR F IR R RN S R, VR LI B SO KU TR T,
T A .
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Xu 25N PO Rl I E PR ik, 5 har B (neutralization module) A ML (emotionalization
module). T 38 Y ZR— AN T B U 23 2208 K 8 20 B 2 7R SCAR P 85 1 i P ) R 73 Jag P ) 1 A, vt
TR AT SRAT AL e PR T B, T w3 R A AT R T A, L BAE 1 R IR i Xk

exp(e)
== (14)
Zi:O exp(e;)
o e = £y hy) & — DX TR, B SR VPA A AN R I8 2 R TR, 38 )a — AN BROBUIRAS by A0 1R S &,
A EHNTFN T A AT B 85 R0 B8t IR SCA P9 250 E AR SR MEEAT 45 G, SO A AR A A 27 ) 0 3K 7 /A
HEAT IR, 2k N
BLEU -Confid
(B%-BLEU)+ Confid
Ferp, BLEUP i B L% Bl 16 0B A b, 7 SCAR U TR v i TP A 28 AR B T2, Confid et 5 15 1) H
FRIBEERIEfZE, B LS4

Zhang 2 N PVEF B IR VEIT B AT S- T 3T A RO LA 55 8 S R k. SO R B

SN

R=1+p

(15)

, = sigmoid(vTh,) (16)

b, v EZHUn &, sigmoid BRELZT RSN SR N L B0 I AT p U, by A BaEUERES . A
B W B0 B ECE 0 B 1 b, v R T PR BRSO T D A A, /N T3 ) BCE R A 58 b 3C
ENGES

T SCA TN 2 A R EAT 3K R AR B EX BE 1 B, Sudhakar %5 A LK Ho B ] 1) DRG HESEH, #2400 T4
Transformer [F1ZE R4 B-GST (blind generative style transformer) f1 G-GST (guided generative style transformer).
Horh, G-GST BEYLEAE F8 73 0 PR N 4y J0M 3% Jag P 1) i 15 380 1) SCAR P S R A B 1) B b 1) 1 J@ M, DR A Y
&G AR RS YR R A A AL B (R0, S rT AR RS BT 29 o AR 1Y) H A S 1 1] ok SR A AUk SEVEAff 1) 1)
T 1M B-GST BN A K 2P IR, &4 H bR RS Y0 B A A L) T IS O, 2 T B S R I N A
1) H bR 7. S50 45 A B P AR 24 i 808 A e b 23 5 SCAR R S RS PR m]. b5 22 i 1) VA L, B-GST A58 7T 3¢
AN AR B BRI e R TR

Malmi 25\ U T —ANBH IR MASKER, i R R H bR I 25 HEil 78 5 B (MLM), & 31 9 A4
TYLEABSR 1 7 1 e AN — B SCARES JE (text span), AT AIJE A AF I R 1R 2337 (token). BRI tokens 1 1 A5 H]
HU7 ) MLM (padded masked language model) #4, Jo il MlZEff 2 4 N\ tokens [ £, 76 0] F Al & FE BT # 1
B SEIR IR T % AT S8 A TE B B DL B PR AR, IF HAEAC SR PR EREE bl AT I 7 i R I T 4F

o JL TR 25 I WL &5 R N I S s

W %5 N Y SOA R AT RS R 58 RULAAT 25 R AR L, DR AR T — e HE #1178 " (mask-infill) Pi2bk. &
6 78 AV S 1 ] I P HE I (mask) SRAREE, 14 31 43 8 SCAR Y 2R BB PRI H 05 AR5, O HERGE S Y (mask
language model, MLM) 75 %I J& 1" 25 MLM #5 % (attribute conditional MLM). SC i F T 1l 4R & WL 45 &
1R 5 ¥ Ao Je k4

s(u,a) = s.(u,a)*p (17)

I, p A EEAMGIL S8 PR AR SR T WU oS82 N AT B IR, SR 5 AR HE i ¥ 8 R3] b SO H AR s 4ok
S5 A TN B ] SRV SR A R i A . G2 s R R R 1 TR 5 1) T “beautiful scenery and good service”, £
T L TR R B WL 45 & RO BR 5208 5 , 48 43 <“[MASK] scenery and [MASK] service”, FHEIT A 7, 1 8
LA T A B Tk 1 H AR 1) T “terrible scenery and poor service”. JH Bl S0 28 W, L FVE 2 B A b Bk S ms 7E 3T
Rt 22 R R I, 1 5 TR ARUORIY A 2 T AL &5 A IR B SRS 7T SCAR N AR B 8 ERIELLF. 26 3 ANBbL. %
BEPERAR S P ORI BEAE T IR 25 T IR 1 TG M B SR KRS 1T v
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4678 BAFFIR 2022 5 33 A5 12 4
3 TIE RSO ARSI RS vk e
R e T P B O e TR AR R
oG i%éﬁﬂ#’ﬂ’]m)ﬁmx i Erﬁgég; CTR— %HJ%E}U R o
o BRSO R I I TR AR RN CANBTEAR o oo o
CAAE™ ek 2o . A SSRGS bR I g s B B
e ETIREREE ‘ o
ns IR EEE R (IR P A i HAFFE HbrEtE H CANETRES Kk SIT N
Arag!s AR zg;;g s b pa e
" EPRREARN TRERAEEH o0 o o
MO i iorg g om0 ROIERE e BE R RS
P ETIRMEEEREn WOTRE A L N
[16] 25 iz 3 < St N <
SE g, Wk TRBRERLE g BE W B
ETRIEA BB o o
CHrl-LREM! el T T g LTI g g e
SRR ! =
ST PR A SRR A CANBRTRES o o
DAETY ottt e e et mmpn T RETERE kB
B W BRSSO P
DualRL™ U, TR BT e 2 ) SRR g%’rﬁr%i}ﬁﬁﬂ g G B
RS FI 45 125 I
y (ERACE SRR EAGG IR CANETREE o o o
RLS™  Rmarmmt: i i e e Bod e B
o BACH PRI R ARG AR (R ddRe L o
BST ks S oA FIAT S whr B B
i ﬁgfﬁzﬂggmﬁﬂ v, 8 %{éﬂ‘]”@?ﬁ%ﬁh gg@ﬁammﬁ o mw
IMAT® s RERn s s el IR SRRy gy
DAST™ ok (1 AR SAI K RETT . GrevbER TR R BT kT
—— o I TASEEINAY 3 .
DAST-CE Ik IAFIER AR, AT RGPEALT 1R4f Wi el B
Templatem] —M R BE
RO ook @bk i iid  RTBIERIK MR T SR R S deaEte R B —
DO S ENGISEEEN Tk By —M R
DARE W W R
o TR R E IR IR WERAEAH 0
Cyele RL™ g VAR P B IANGRELEL (ogpmeyr 5% W —
o SR LR St T B RE EARS DR CANBETEAR o 0w o
SMAE™ i R T 651 pamg oA e B BE B
BGST) 5| p Hiil b L e TREST RN e sy wg
TR BRI 4
Transformer 57 45 (IR & YL R A A
G-GST®™! i LIRS sckpatemgr AR g gy
ACMIM- FTSTIES A AFchbe WAL RSN T HhRIE Lty AR FIn o oo
S (LAHHMTERAIA RS Rei i %
o1 SR FA RS A T T B BLEIIOE 156 HARRIE Ll A e TR o o
MASKER™ o Rkt Mg Rk b Wi By —
Syt I EBRE T SO 36 T % AR T PE 0 LR L A REERR e g
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ASCE S TTEMPERE R ZUE A 4 D2 AR B — M BZE X SE T HITEN R
Hu 25 N sz s g 5L, S50 T BiA J7ibkAe 3 NP iaks L1034, B ACC=81.5%, BLEU=34.0, PPL=325.7, J{#
A A FEAESR R, 38 2 o, “IRURRZ RN IR bR S IR L ACC #2175 5% LA L. BLEU {5 20 LA L.
PPL {HFEAIG 200 L _I; “BUT > FoRZ I e br ML HE R A AT, B ACC #2551 7E 5% L. BLEU {H#2 = 7E 20 LA
W PPL {HFRARTE 200 LA “— 7R miZ 7 LR AR S 3EHEFR bR AR LE ACC FRAIK T 5% LA . BLEU {HFFIK T
20 LY. PPL {HIE 0T 200 LAWY “B 22 R om i VE R Fa i 5 BEHEFR AR A L ACC FR1 5% LA L. BLEU fHF#{%
20 LA F. PPL{E3 ) 200 BA L.

3 X W

3.1 HiESE
B AT T SO RS T AS AU H 1) i B S T KUk 7= 1.

#* 4 TST HukdE
Methods Dataset Attributes Application examples
Shakespeare Modern Give rpe one kiss and I'll go down.
. . Shakespearean  One kiss I’ll descend.
Supervised learning — - - — n
GYAFC Informal i tried to like him, but i just can't.
Formal I tried to like him, but I cannot.
Positive 1 would definitely recommend this for a cute case.
YELP . .
Negative 1 would not recommend this for a cute case.
Amazon Positive the food is fresh and the environment is good.
Negative the food is bland and the food is the nightmare.
Past 1 thought the movie was too bland and too much.
Tense Present I guess the movie is too bland and too much.
Future 1 guess the film will have been too bland.
Music what is your favorite sitcom with adam sandler ?
X . Topic Science what is an event horizon with regards to black holes ?
Unsuperviged Rarning Politics what is an event with black people ?
Paper foreign banking carbon on fitness technology.
Paper-News News luxury fashion takes on fitness technology.
Gender Male my wife ordered country fried steak and eggs.
Female my husband ordered the chicken salad and the fries.
Caption Factual a young man dances by a fountain.
Humorous a young man sits by a fountain /ike a monkey with a smiley face .
Political Republican T absolutely agree with senator Paul’s actions.
Democratic I absolutely agree with Elizabeth warren’s actions .
AT TE R A A

o Shakespeare: 1% &4 £ 0045 ILAC M 575 AP - LU TE XM 9675 2 [R] (R ~PAT B R

o GYAFC: IZHHH R AT HUR & K (E&M) FIZKEE K R (F&R) PIANSIUE K H, & E X5 A AR IR s
Z ) PAT B R

PAT B R A 4

o YELP: 1250 Skl 156 [ B R s pF POt YELP, i HAT IE UG ehs 25

o Amazon: ZEHE AL RYE TV L DA X 3t 1 75 DT I8, 1) LA I U IERRR 2K

o Tense: %A AKYH T TimeBank M (timeml.org), fL & il 2. B Ak 3 NI IITES).

e Topic: ZHHHEKITT Yahoo QA, &R, iR BUA 3 MNEHIHER).

o Paper-News Title: {504 260 5 10 S0 RURS R TE- R R ) XURS TRV 10, 3738 2 AN ZE AR S U 1) 18 SRR R, i

©
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& UCL B 45 o i oy e A .

o Gender: ZAWRAE T YELP Wb FXHE S AV IIVPE, REAVTIR B EL A I bR 2.

o Caption: ZAHHAE N B 7 1S Ul W slibr /1, 23 I bRic o FL5E L VRIS sl R 3 Flbrss.

o Political: 5045 4 26 [ 25 O It (18U & 1F Facebook 1= & R T, FFATTAR# NG L 7 JLR05 al B 3= 5%
fIkR%s.

AT EPE SZIG R EL T H AT 2 A8 ) YELP. Amazon 1 GYAFC 4 4E. 3P, YELP 1 Amazon K
T Li NP T AR, GYAFC KT Rao 5 A T4, HAEGE A AbFE 55 %14 J7 X8 5 50— 80 S84
il Bk s pis.

®5 BHAREGHER

Dataset Attributes Train (k) Dev Test
veL? Newstve 150 200 500
AMAZON Nesaine 79 ors 500
OYARC o 5 019 su0

3.2 FENIERR
— AN SO K SE R AR TR S 120596 1 A R A PR B AR IR E . SUAR N AR B s 1 S T AT SR AN ]
J5 T AR BE. AN D AR SR B RPN AR A AR ). A St O AR IR 48 b5 DA & Mir 25 A 15
LEVPN PR AR A TS (W1EE 6 BITR).
*6 VMRS

Automatic Evaluation Human Evaluation
Style Accuracy Transfer Strength
BLEU Content Preservation
PPL Fluency

KSR SCA PRI IE AT 55 I VRN Fa b 70 o RS A 3046 VFAN (automatic evaluation) AL T3F4/ (human
evaluation), Jf- X P RIEH 3 A 3 AST7 T 20840, 20 5l 4 fo A T2 it F AR IR Pk . SCAR N AR 1S
IR B 10 TR A I B R R A A R

A S VPN — A S HER R (accuracy, ACC). BLEU LA K F 24 (perplexity, PPL) 25, JLrfr, i fffi 4 & Il oL
WIZRLF (R 53 2538 (11 TextCNNI, FastText'"45) Sk 4 Wi 4 (1) 11) 7 /& 753 A2 H A% J8 . BLEU 2 AL 3Bl 3 p T
W N — R ks, e B

BLEU = BP Xexp }: W, log P, (18)

Horp, BP (brevity penalty) K FEE AT, W, = 1/N (N FI_LBRA 4), P, =78 n-gram ({5 . PPL /28 1L I 25
UFITE SRR (0 GPT-1%, GPT-2P BERT™4R) SRAIWT e f5 1) 1 IO TE I IE B PE A% B2, PPL fE/, 15 Al

g, TR
Ly 1 vy 1
PPL(S) = POwiwsoowy) ¥= ¥ — = —— (19)
p(wWiwa...wy) i=1 p(wilwiwy .. wi_y)

Herp, S AT, N AR, powi) 258 i MR,

N TP AT (0 WA BRI AE 7, — B0 B sh Ak PP i #h 78, W I 2 BEHL I — Lo e 5 1 )
T RSCRE )7 R AT TSP, AEANE F f0 1 KA R A B S PEAR R, A TDVRA R AT RS HE

© A
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i SUARWNBRBEEE . TR IEMTE 3 A7 AT H 73, $T 0 TR 0~5, o th P
33 LWLER

ARSCAE 3 AR AR b3 T O B 2 20 1 SUR AT B AR 84T 1 5550, FE41 K25 VB 7E B 3L AN
fiabr ERIAR (3K 7 Pr).

S0 g5 AR W, O AR 10 A AL Y R B — B WS, LT A 2% (ACC) Wl & —Fh 7 i4E 3
A EE AR I AR PRI, AN, AT — PP 7 VRAE 3 AN bR LRI AL, K 2 A T T T e
Tebn B R B, TAE Y AN G R B 72 9 f: ROP, BSTUME R /4% 3545 7 1R i 1AL B v %, {5 BLEU 15
ARAR, 10 1 7 0 B D SCA P 255 T 2 TE A 1. 1 SE AR VOV i A I, 8 SCAS Y 28 0 81 13 LR ILANES, (HAE T
BEUERA R A i B B R BUR 25 &5 e g2 3, BaxQ TST Jrik (B 7 Bk ar) 5 BaC TST Jiik & 7
A ML AR A A AR B Y R B B %, AR U, DAR B PORI B-GST B A O 3 A dr L1y
HIRIF R I

7.

®T AN SR

.- YELP AMAZON GYAFC
ACC (%)  BLEU PPL ACC (%)  BLEU PPL ACC (%)  BLEU PPL

CAAE™ 76.2 15.2 62.9 75.1 8.9 70.2 66.8 3.6 35.2
SE! 8.6 245 163.6 38.2 15.0 60.1 23.5 8.2 86.3
MD" 523 20.5 90.3 55.3 153 76.1 24.9 115 97.3
Template™” 81.1 28.9 185.6 67.8 30.6 80.3 50.6 34.3 100.5
RO™ 95.2 47 25.7 70.3 10.4 60.2 13.4 15.6 96.8
DO 87.5 24.9 81.4 46.1 283 945 20.2 28.2 103.4
DARP” 89.5 24.7 80.4 88.6 15.9 55.4 61.1 20.2 1103
BST™ 90.8 6.8 328 76.7 75 483 70.5 13 50.2
Cycle-RL™ 80.1 12.5 1453 68.7 14.2 183.2 70.2 225 66.1
B-GST'™ 86.7 572 102.0 61.1 70.1 60.1 78.2 39.5 99.5
G-GST” 772 43.9 134.4 58.6 72.5 165.8 76.3 36.7 90.5

Btz b, A SO % T Mir 28N ORI Hu 25N T, B 7 VR R a5 i 4 il B T CAAE F
DAR BEMERAREE, SIVPN RS AT T B R 0. G KA TR HERI 2 (ACC) FISCA A 254+ ¥ (BLEU) AL
KT, LRSI B % (ACC) RIS (PPL) BT 40T, 7E YELP. Amazon Fl GYAFC XM 4E 11
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