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Multilingualization of a Natural Language Inference Dataset Using
Machine Translation

TAKUMI YOSHIKOSHI''® DAISUKE KAwWAHARAL 1) Sapao KUROHASHI!©)

Abstract: To understand natural language text, it is essential not only to capture the literal meaning but
also to infer the meaning it implies. In order to give such inference ability to computers, research on natural
language inference (NLI) has been actively conducted. NLI is a task of determining whether a hypothesis
holds (entailment), does not hold (contradiction), or cannot be determined (neutral) when a hypothesis is
given. In this study, we propose a low-cost and rapid construction method of NLI datasets based on machine
translation. The proposed construction method consists of two steps. First, an NLI dataset is translated into
a target language by machine translation. Next, filtering is performed to reduce noise caused by translation.
As filtering methods, we propose different approaches for evaluation and training data. Quality is important
for evaluation data to accurately measure accuracy based on it. Therefore, filtering is performed manually us-
ing crowdsourcing. This manual filtering judges that a translated sentence is a natural sentence in the target
language, and that the original NLI relation is correct. Since training data consists of hundreds of thousands
of problems in a large NLI dataset, we propose two methods: a back translation-based method using machine
translation and a language model-based method. In this study, we conducted an experiment with SNLI as
the translation target and Japanese as the target language. As a result, we succeeded in constructing an NLI
dataset with 3,917 pairs of evaluation data and 550,000 pairs of training data. A BERT-based NLI model
traind on the obtained dataset achieved an accuracy of 93.0%.
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DOEMPFRCIZH 5 LD FNEFN 2,864 XTOMH L7z, Z
o O E LSTM 2fioTAa7 2L, £DAa
TR UCHEZFEL, BEEZEA-T — X 20 Ry
TTF—X%7 14KV V7 F 5L precision, recall, F 1#
NED K SIZZBT 202 MGEL 72,

RELTK 20 &2z, BEZKRSFET 51F L.
precision & E23%, —A T, recall I$ 235728, FELZ
U CIXBIME 4.5 fHE £ TIRHIZIFEEVWTH - 72,

FBT— X O, KHOETOXDAIT %2, SikE
FTNLEFHLUAERT S, TLUT, H2BMEZFKELZTDOH
A2 237 DT =X RWTWL, BIfEIX 5.0
75 3.5 FTOMTO025 AATELIETTA VR ) VT
2179,

5. BASHEHROBEFZETIVOFE

BELAEZT— Xy bOEHAMEEMIET 572D,
BERT [10] iZ &K 2 HASEE#mE T V2 FZH L., FL{f
T5, ¥/, BRI AFET—RZ2 714 VR )7L,
BERT DA L > 2L d 2 0% MEET 5,

5.1 BERT ICED K BAREZMRET IV

BERT (Bidirectional Encoder Representations from
Transformers) I self-attention £ % F| FH U 7z Trans-
former [11] 2 X—Z2 & U7ZET IV TH Y. pre-training
EHE R AT EAD fine-tuning ZMET Z & T, BRXRE R
27 T state-of-the-art % L T\ 5, Pre-training T &
Masked Language Model & Next Sentence Prediction &
WS 2DODRAY THEEETD,

AHJF5% T 1L HAGE T Pre-training I ADE TV [12] &
HAR S iEH#EGR X A 212 fine-tuning %, BERT @ Trans-
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Class
Label
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BERT

[swa]l & ] (& (o]l =] [e]

—(— O — O

Tok Tok Tok Tok

Sentence 1

Sentence 2

® 3 BERT %M\ HASHEERET L ([10) k)

former ® 12 X A 7 [EH OE&E % 1A, Transformer O
BRAOEDONRZ ML ZORMKEIZATT S, ZDREEOD
R A EREDEfEZ FHTES LD, 2R
DF—=REy NTBERT €T VDT A= L HEHE
DEAZFETEH, KR TIZERSEH R EIE 272
b, B 3D&SIZATIE [CLS] (3£ 1) [SEP] (3 2) DR
IZU. [CLS] b—2 iz 3l HDME, X1 ITHTHR, X2
ARG ANT 5, ikEOH 1%, GF. FE. HILD
SHABDMEEY 7 h~ vy 7 ALV EET 5,

5.2 ER-ER

F—RETANVRY) VI UK, B, BRIV L HIC
o TWiBEDHR, TOXRTZMHATLIZILIZTS, £
5 UTHER LB T — X % 5.1 o AR S HEHRE T IV
2B X, 41 HiCER U 2Bl T — & % 5 T 2Rl iE
EHET S, BEZEASESZ 8 TETIVOFIED L
NBESPEBGEET 5,

F9, T X2 TANR) UEETICFEE
To7-& &, FHfifEIX 0.929 & 7o 7=,

WERIZE B 740 & ) v Tlk, BEIZ 0225 0.1
TOMEAELEZATWE, T—RZDT4LVR) VI %T51,
ZOFER, MiEZ 021Uz EHREEMMBET VO
MAEIRIRA U728, 03120728 Z130.2 D& ZITHARDL
ERUZ, oz EiFTn e, ZhUBRET IV
DOFHHAE LD L T W oz, &RELTIEE, 740X Y YV
T THATLD HKRE GHifED BB Z &k o 7,

LSTM O A7 ORFME% 555 3.5 £T, 0.25 $ DK
TWE, F—=RE74LZV VI LTV R, BiEz
TW2IxY, BARSEMRT TV OFMEIXEDS L TnL
EWIRERIZ 5Tz, TANRY) VIR T AR LD B AL
Wl EDBZ 2 idmd o7z,

5.3 &im
FEF—XDT 4 VR Y VI RS O AN IE 0.929
Clot, TOMEIX. 7LD SNLI DBEOREMTH 5
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FE - 0.1 0.2

0.3 0.4 0.5 0.6 0.7

F—R2HA X 557 537 5177

4775 4173 31/ 20/ 104

BERT OFHifE | 0.929 0.930 0.924

0.926 0.920 0.915 0.904 0.887

B 4 BLEU 227 QMM & € 5L

£ - 5.25 5.0

4.5 4.25 4.0 3.75 3.5

F—RYA X 550 495 46 )1

42 73

36hH5 284 20/ 1173 527

BERT O#HMifE | 0.929 0.925 0.925

0.923 0922 0.913 0.903 0.892 0.871

B 5 LSTM A7 OBIEE E TV O HIE

91.6%% Ll>T\W5, ZHIEX 1D &> RTRIVDELL
ZES KO WHEZHIBRL -0 eEZ SN,

FT, EBICZOETUMPEMU 7241 L 31E LzflicD
WTHERT S,

FKUICEMU M2 RS, £ 1(1) T, KD ¥y
N—DRETHELED T3] OWHH, fiteo Ty
H—DREFIZT =Nz > Ty h—R— 2D £
T OFWRZIZR->TEY, EMIIEETHE, ETIL
LERLHELTED, XOS WX ZIELHimTET
WBZ e bhb, £/, R 1(2),3) DLIBRFPFH. i
OMELELS RS Z B TETVWS,

R 2B Ul eRmd, & 2(1) T kdio THED
W DERIZRTHRICIEIIR E N T W WAL, LRIZZIZE S
72OEPNVEDTH Y, FEMMITIEETHD, 5 U-H#im
METFNTIEITONT, XFHED OFEERZF T, e
DTNV EHELTCLE-ZEERZONDS, & 2(2)
TlE, FHRCIRAMEDOIREIZDOVWTE R L TWADIZH U,
IR TIR A DIFENZOWTHHLTE D, T Fh
B2 DEMFZONTERLTWVWSED, FHIELTWRW
SEMIIHIITHD, —HT, EFTNVEFFELHELTS
D, ZOEIBFHFIELTOWRVWEZENETNI 2D &I
DVWTERLTWVWS &S L% FE LEEZ 26D
FlETHE WL DR o,

WHERIZ LB T7 40X 27Tk, BLEUDZAITH
0.1 D& E, BEMH0.930 &2, 74 V&Y) VT %FT5H]
CHRTRESCHEN END Z L i3eh oz, ZHIEEIER
ORENENZHELIDE T —XBB DR R ER &
DS ZITTWARLEEZONS, AIZEICEWTIE, Bl
XEARGSX DA T O i DFEA T TH BT — R DA%
BHALTED, SNLIOF—X+ vy MM 1 DOHi#HE X
U TR DMERAFET 2 L WHOREIL > T WA 2,
1 DO EE D R & ZTABEL TEEDO R T 3L
DERBPNLE D, L7zA->T, —DORIHEXEID BRL 72
DIZDRLEHEIRT, ZVEDTIHIERTHDTFT—X
DEOBRPNTLES, ZD&IIZ—XEIWMYRL 2HIC
ZL DT —=ZMNEY RPN TU £ S 720 F 7LD FAMED
EnsihoHHIENDG,

LSTM SFEETIMIZL B T 4 VX V7 ORER, BifE%
B TETRIEE T4 VR VI BOBERSTERET
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WV DFEMAEIZEADA L T otz ZHIEFFRERIZL ST 1)L
2 eI, BIROKEN X2 HEL VLT — X
BHDIe 258 L VBRI TWEHEEA LGNS,

6. BBHYWIC

AHFZE TIEBEMEIERIC X 2 BASEERT — X2y b O
L b2 B E W 7205, BEMEIERIC & 5 SR A HIT
kb, HARFEOHRSHERRT— Xy V2EBRETLZ L
R U7z, ZOF—X+tw MIBERT L&k 2 HARSEE
FETNVEHANT 93.0 % DREE T Z 2 HHEETH 5,
Bt HBEO AR SEMRRT — 22y e, EFEMSHA
FEICAMI R HIIFAEE T HARETIIHIORATH 5.

KIFRDREF L, SHEETNVEHMETEIIHREDSE
FEERAEROSHETHONE, COSHEIITHLHATE S,
U772 o T, SEFRPILRMADLZWEETH->TH, K
T AREO AR EFEMRRT — X2y FOEELAREL 725,

SHITHEGER Y, MEFEICE ZOFEEEMA L TER
ZIToTWL, 7z, AN 2 EDOSFEIE R X 7 L Of
HAUTYLVFRAZERZEMAT 52 2T, AARSEH R
ETNDOI SR 5KER EEZEELTWL,
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EMEZ L FHISNL Hife e
1 3FiF. FHOYy h—0REHIZT—VIZHP T . . .
© e A 2Ty oRATAALES BT —
(2) ¥ & FE BELPRETIHEL TS BLADKIFEEETEELTVWET,
(3) Hsz Wz HOORPHEICG2AAZBPHEREHSNTVET, BRI EHELTVET,
K1 ETANERLLRTEDH
EfEZ L FHIZ L [iiE7 it
ES 7= 3 ADFHEH B SEHED
W aE dp SREREIAOTUERERL NS ROME 8 AD PN DA T E T,
2ADEME, 1T ANFAA—=T, 5 1 NFEVDIED . .
(2) SERVA ¥ & W% L BN 2 NI TF— T IT AU E TN TWE T,
E| PSS D
(3) SRV G FZ91 61, WAL - O L E2HATVET, NIV — 22D L T\ 5B,
K2 TN U 7-E DB
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