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ANRDH S SEEIEERZF S, ARIZRTIIS T
TEEOERZMM L7 ETRFELREZIToTW
. ¥, BARSEUHE D 7EFTIE, T4 HIEEGE L
b, EWLDT2HATEEZ I Y2 — XTI
T HRRARET DTSN, Bl TRk X X
ZIZBVWTAHOREZ#EA 2237 ZiikL Tw
5. LHL, 2HDETMIIFIRIZ X R 7R L
CIEWWCHRNTH 20, TETANEEOEKEL L
NLBVWHRLTW2 00 , £z [EHOEKE
FfES 2 72 DITE T ITRETR Z 2135 12200
TEARHZEDZ V. EROBEMBIC O W TR 4 721X
RIS S ATV 2 HI T, ARFZETIX Brandom [1] D
XEOB®REZHMES 2 E, Z0EE ORI
HLENEZHERT 2 BBETHZ) L WVWHIEZ
WEOZ, GEEZERT2EBETS. 8RR, D
ZRIUTH L, BALZAERE L TEINLZHENTD
5. 3ibb, 'P—>Q OMRTH 5. il L THITE
3 T'A black dog crosses a puddle of water with a ball in
its mouth.] DEFEL ¥ LT, [The dog is crossing the
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water.| X [The dogis wet.| R ENEZ b 5. Af
KORKELHEHNWE, EEDOERZITI ERITE - T,
ETADEFRZERT 2HAMNEHS2ICT 2T
HD, AEBTEETADEEL Y OREAEKRTE
D0, EDETNBIEN Z DX R 7 IES YD,
ZLTERLEZEEZ YD X5 ICFHiis 2 02200
THEAET 5.

2 BIEHASE

Btk E 2 o7 8 BAERORIE DR nd D
D, =B DOHIBBED 1 DRRINTWV S, Peter
Blouw 5 2] 1&, AEED =2 —F Ly T —2
T& % Recursive Neural Network % FI\WCE—DH{1E
XPoH—DERX LWL 2. TOETALTRE,
Encoder I & > TXEDARMENERINDE &, 20
EWARMEE R Y bV — 2 D Decoder Z1E L TFHIL
TeXEEAERT 5. AFFETSHHWIz SNLI 7 — X
o B TEEZAEKL, ZOFHMii LTTF—&
v b DEEXOHEL OGHOEE, AHIicX 2
Ml 2T o TV 3.

3 |SRRY

AFZETIE, H—ORHEX» L H—DEEXE T
HF2E8BEROXA 2RSS, —HleETFsL
['A black dog crosses a puddle of water with a ball in its
mouth. | 7> % [The dog is crossing the water.| % 4%
T2 . ZDRRIIEY —AXDPBR—=7 v VX kT
5205 ATHIRO AR 71TV S 79, fif
M3 2ETVE LT HEMEERICE T2 X—2 5 A4
> DET IV TH 5 RNN(Recurrent Neural Network) &,
B DF N1 EERE TV TH % Transformer [4], FIZ
Transformer @ Decoder DA THER I N/=ET L TDH
% GPTET V(56 ZHRHT 5. TNHDET NN
BREEYOBREABTELZD0FERL, £/-Z2 DFF
fifi & LC AR Ol & BB =7 HMifEiE 2z HE L 2
DOHBEZ TN Y OIEESHEY)TH 2 0 E M3 5.
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4 ERALEETI

REBTE RXR=—ZX7AL4YDETLE LT
Encoder-Decoder € 7 /LT % Attention {5 % D RNN
CIEEDORER X A 7128 W THZIE U < Encoder-
Decoder E 7 /L CTdH 5 Vaswani 5 [4] D Transformer,
ZLTRKHER 73X THAFEE E1T-o 2
Decoder D ADE T )LT&H % OpenAl D [5, 6] & HH
L7.

4.1 Recurrent Neural Network

RNN ZFIERZ 2 7 12BWTR—2 54 73
Seq2Seq THWOLNZET N TH 5. GBI T 7~
TalBEEOH B GRUBDY VIV ETLTY
DEESBELERMNTE 2 005Hli§ 5.

4.2 Transformer

Transformer {IFHER X 2 7 12 B W T HFF D &ILH
D BLEU R 7 %ilsk LiZET LV TH 5. £72H
REFEUHED 11 DRR Y TRIHD R AT %K
L7z BERT E7 )L [7] DEAREE L 22 ET L TH
% . Transformer {& Encoder ¥ Decoder THEK X4 5.
Encoder (X A SIS T 3 ZHFEDHDHIAANR T k
MK L, Query, Key, Value DX ML EAERK L 72D
5, MED 7 7> a »HE Self-Attention % F T
BHEEDF—XHDO Y DOHFEICFEH L TV rZ R
BT b L% Decoder Muf$ 5. Decoder 13 #
NZZFTTHLHEZIRICH T 5.

4.3 OpenAl GPT

OpenAl 12 & - T B & vz GPT £ 7 VI3,
Transformer @ Decoder block D A TR XN 2 EF
NTHD. ANBEFENEZ N3 Z2OMEEHRE
MHAIRAATZHDIAAR T b Lxk FWT AT ST
LXARIEREFTE L, 2D HICHE D ERDOHEE T
W5 2. ZOETNIEFTFE (Pre-Training) &
% (Fine-Tuning) \C X 2FHHEEHRHAL TV 5.
COHFERETREDT—X Ly N TET VL HH]
FERITZTTFRAMNOXREEF T 3. 2L T
Z DHEATFEFHEADE T L% H W T Fine-Tuning %
T2 TRRRAZITHIGT 2T NVDFEE NG
T35 ZOHKRCEDKBELRT—&12y FTH
HIEE XN TV EHT BAHT L N TE,
Fine-Tuning 2175 72 CTHA R Z R 72T 5 2
YW TE S, BED BERT ZIEUHZE L OHFHEY
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BAETANREAINTWVWS. £z, OpenAl I3 H
D Web R=I D52 BICKHELR T —X 1y
FCEHYEXEZGPT2 3 RMLTWS. ZD%E
BATIX GPT & GPT2 Z 22 LW/, GPT2 135
BRAERKREZIDETIADND 5D, 5ENX small £ 7L
(HAFE DHDAAD 768 XIT) DD D% W3,

5 FHEIEIE

EREERD R R TIIERINTXEINERELT
HEPEID, ZDEEXBEDL HWVIEL WD
Vo iHiidH LW e A THEEINS. 2 LTH
EEEOEMRPATHMT 2 Z LIZEFEICaX T
DENT2 8 2 2Tk & 72 B BN ST 52 2 AR T
T5. 27, BIRRE 27 T—RIICHW 5 3 i
J81& & % BLEU[8], METEOR[9], TER[10] Zf# i L
Tz, FRAHRX D HEREEENT 5 X A 7 I3H11E
X OEEZ G U R EICEEHRZ 5
KWOBEREEZATWS. Lo TENTHWLR
IS MET 5. SEZEHZ A7 THWLRS
ROUGE[11] 2z 7z. Z L TEHEEDFie LTEN
TH3EEZSLNDS - DDFIEHE (Sentence-BERT[12],
BERTScore[13]) 18R T 5.

5.1 Sentence-BERT

X 1 1Z7R3 Sentence-BERT &, BERT %= W\ /=3 %
LAy N =2 T, 20D AN L BERT T
AR LUZZEERDOEDIAANT F oL o S E
BPETE TS AEBRTEIOERFEEILE
TOUTHIEXE ZDEEXDEERBEDIAANR
2 MAEERL, Z0ad 4 VEMUERFHET 3.
SBERT ¥ -1 226 1 DfaZz & 5. (FHLZET L
W2 REED D, AR L 72 D bert-base-nli-mean-tokens
EFIL%E"SBERT_1", ® 227 STS DA A7 hiRd &
U bert-large-nli-stsb-mean-tokens & 7 /L % "SBERT_2"
&35,

5.2 BERTScore

BERTScore XX 2 IZ/.R T X S I AJTXITH L
BERT IC X 2 B HGEDHEODIAANR Y b L & FHLE
ZETHE 3 5. BERTScore (X 0 25 1 Dfix & 5.
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The weather

is cold today BERT

It is freezing BERT
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2 BERTScore

6 RER

KB TWESNLI T —&+ty F 31 E2HVE. 20D
F—X ty M AR EIRAELDLRT 5T H
ty bHH, FNZNDLRTNEDRT DERE
=3 g8, Ty, TPE) TINUfIFEh
TW23F =Xty N TH5. ARIZHARSEHR X
27 eI 3 EREEEO 7 VR ST 20
X2 THWSLNE D, SENEERER X R 7 2]
D7DITTNAD [EE) THR2HDDAEHWS.

6.1 EBR1

FER 1 TIESNLI T — &ty DS B FTNILHRE
BETH2H0D%, hL—=rZF—%&¥ LT 150000
NRTZ , NYF—2aryr—&E L T2000 X, 7 A
k7 —& ¥ LT 20000 3% RNN ¥ Transformer D2
B L THW . 2T LR, =7 VeV
THERLEZERESOTH L, AN & 2 5 & 2 &1
P Z AT o 7z, F 72, A OFHE & BB 2 K e
DFERDOHBE Z AL L T DfEENEEICH LT
BINTH 3 0% MGEEL 7=
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K1 AR LEEEOH
sentence
A large group of bicycle riders
riding down the road.
Reference People riding their bikes on a road.
RNN People are riding bikes.
Transformer The bike riders are outside.
Premise A girl in orange is hitting the ball in field hockey.
Reference The girl is outdoors playing field hockey.
RNN A girl is outside.
Transformer Someone is playing sports.

Premise

Reference-300 Contradiction-300

=
= ol | ;
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B3 AFNC & 2aHlioRR (5 A)

6.1.1 ERFEROH

RIWCHIREXCER LGB XA 2 RT.
Premise D3HIHEN, Reference 37 — Xt v FDEE
THb.

6.1.2 ARIC & Z5F(H

RNN & Transformer D 4ERY U 72 & B DS % FFAM
T 57, 7 A b7 —XDHEIHES 300 ST L, Hi
X 7T —% v bDEEX (Reference), Rl X
& RNN @ 77, #ii#2 X & Transformer ® H 71 D &<
7RIS 5. £, R OFMDIEEELEHE L v e
THINZ D, HiigXe T -2ty POFEX
(Contradiction) @ 300 X7 b T 2. LoD 4 f&E
HOXRT 2 7\ V2 RETI, 7 v XLl
Z 721200 XRT7ICKH LT, GROEL X% 5 BB,
NIEDIEL % 3 b & U 7z il iz 9B IZEE L Wi
B 2 HITHE L 72 BRE A OFREREZM 3117
3 & D Transformer (I A BIZEWEIRICH LT
W3 Z b s, #EHE B bRIKROEREZRL .

6.1.3 ARIIC & Z5¥(fi & HEIRY AR SEMSIED AR
B, BB AHEERE D 5 5 Y g EIcxt
LTl R TH 2 02 et 2 720, A DTE
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ZHREOTR LR 7 (REBETEY)

Reference Contradiction Transformer RNN
~Human BLEU ~METEOR BERTSCORE —~SBERT1 --SBERT2

B4 EHELBERE ANBIC K 2RHEOFE2 a7

FRBEOERM LA 2T (HBREFH)

Reference Contradiction Transformer RNN
~Human ~TER —ROUGE-L ~ROUGE-1 ~ROUGE-2 ~ROUGE-SU4

E5 ERLEBERE ABIC X 25HEDFEZ a7 2

fiffi & DB Z AT L U7z, X410, ARIC & 28T
W7z 1200 XR7 D I K fE & e/ METIERE L 72
HEEe N\BofHMiizEEHvic7ey LD
DTH3. ZH XD, SBERT B AT WEIRE L
TW3 Zedbdrs. FARICH S 3ENOIEEZ 7
2y bL72DDTHS. WINDHMHEMENELD
5.

6.2 EER2

FEER 2 TR BRERFEEFEADET VR T
%, OpenAl @ GPT EF VAT 2. ZOETILIX
Transformer @ Decoder block % %t ¥ L 7z Decoder @
HBDETNTHS. COEBROENE, Bobd 503
B2 TEBNEEREHL TOWA2HEFICL-T
AN Z IS U2 K2 £ 7L O & B XD ERKEE
NZEMEET % Z & &, Decoder DA DE T ILTDHE
FREEN ZMREET 5 2 & TH 5. R 2 Tld Hugging
Face[14] DHFIFHEADETILE T —XEy b &
W %. Hugging Face ® SNLI 7 — Xt v D5 5,
TRNIADNEETHE2IDEIN L —=V T T—RYE
LTI183416 XRT7 , NV T —=>ary7T—Xe LT
3329, TAMT =R LT3368 XEHNWS. 2D
FERTIX GPT & GPT2 ZH 2N % FHWTHE 4K
2175.

Fine-Tuning D #H /5ik Y LT GPT2 DEBTHW
LNBERE X 7 OERFiELFE L LTHRA
T5. CHEIANE THR=8EX) OFLoJE
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+2 GPT ¥ GPT2 (1 epoch, RAE 20) HERLZEE
XD ELEg

sentence

. Two black dogs are running in the grass,

Premise g
one has a green ball in his mouth.

GPT 1 two dogs playing in field.
GPT2 i1 two dogs run in the outdoors.

. People crowded around a table with plates
Premise .

in front of them.
GPT 1 people are gathered.
GPT2 iy people at a dlhnner tgble eating and
watching their plate.

. in front of an Asian market store one man rests

Premise . . .
in a chair while another man cleans.

GPT i the men are relaxing.
GPT2 77| aman is sitting while someone cleans the store.

. three men in a boat on a narrow river team together
Premise . .

to carry a large pink sack onto their boat.

GPT i there are three humans.
GPT2 Hi 71 three men are carrying a sack on their boats.

TETNVELTERBETV VI THEE IR 5E
THhs BRERETOBIE e > 7+ i =)
DANEEZTZENIH I GEXEERSES. Z
Y — AL SR =7y PXEERT S VWS X
AZWZBVWT, XRT7 ZEfEX e TEEIELET
WD EY IV E2EREIEZHDTDH
D, BMBHELERD.

6.21 HEmERDH (GPT, GPT2)

GPT ¥ GPT2 T Fine-Tuning % 1 TRy 77\ &
BEXEERX BT, GPT OHHEE L EEMN 2 LT 5
7=, FAEAITEALRIR I DE LN GPT &
GPT2 (i 1 =R v 7 @ Fine-Tuining) D H 1% [t
BLUAMREZR 2 ITRT
7 iR

S al D EE D & Self-Attention FEA% % £F D Trans-
former IX ARBICEIT RS WEETEE YA K
T& 3% Z2hbh o 7. Encoder Block ® W GPT
£ 7 VX 1 epoch @ A Fine-Tuning % 1T 5 72} T,
Transformer ¥ FIREDERFEREE LN /2, &X
D FHEFEFZE ¥ LT BLEU % METEOR, ROUGE, TER
FOFICHEO—BESSREREOR T A 5 151E
£ D %, Sentence-BERT DX DIDIAANT bz X
BEMEDTHELTWE EEZ 5. 5HRIFHER S
SWEZ TR BN 2 & AR EBERE
HEWCL-ERZETFTLTOERSR, LOHDIAA
N7 FVEIER Uiz 72 i Hiife o fist 2 % 2 T
w3,
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