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An Approach for Applying BERT to Sentence Elimination Problem in English Exam
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We have been working on the English problems in the “ Can a Robot Get into the University of Tokyo? ” project.
This paper focuses on the sentence elimination problem by applying BERT, which has obtained the state-of-the-art
results in a number of machine comprehension tasks. We show how we apply BERT and report the improvements

made over baselines. Finally, we show our error analysis and the problems that still need to be solved.
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Fexld TERY MIRKIZANS D] Tuay 2 b [FiH 18]
IZBWT, 5l EHmEEE (o, vy 2 —BRoWEEENE) 12
WOMATWS., AR, X —RBROWEHEMETHEI 0
B ARBREMBUIN U T, EFES  OMWHHEX 2271280
T State-of-the-art (SOTA) & L TWAPHEFERHET
)V BERT [Devlin 18] & F\W 7z fifiEIZ DWW TR S,

REHREME, BRI OOFRELXAEENTS
D, TNEMHRS ZLTEAROEFLEONRL LD LR
XE—DBEIEWHMETH . K 1ITRITHITE, (1) &b
RIOXMRIZ & D, (1) URIZRVHGRT DO RS >~ MRS N
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NTWdH00, (3)IE7 7Y Nofftosiz LTy, F#
DELD, koT, 3) BAEXTHY, IhiBELEME
75, BAZIOMBEIIH LT, MABFEERHLTCEL
A% Word2vec [Mikolov 13] % i\ CE IR M D PRk % Il 5 >
VINBTFENRESEERWAAT THoI e 2WE L
[ 17).

REBREMEIE, XA LOBEEMEZ T, XF2 LT
D HRE DM AR 51T, SEERD A 1T 2 e
fRRAZIZIZHED RSN OCRETH 5. IF, b
RAZIZBWTHEHZEH TS OpenAl GPT [Radford 18]
X BERT %, Transformer & FHEN S B A E iR % i 2 72
Za—FNAy b7 =2 R RKBERTF AT RAEHNT
HArFE U, EAOMEIE L TR FET 58T, ke
RAZIZBWT SOTA 2R L TW5. EBEHIT &0~
MAAVIHATE 2720, REXREMBIZEWTEIFERN
EXHIfFTE 5.
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Wearing proper shoes can reduce problems with your
feet. Here are some important points to think about in
order to choose the right shoes.

(1) Make sure the insole, the inner bottom part of the s

hoe, is made of material which absorbs the impact on y

our foot when walking. (2) The upper part of the shoe s

hould be made of breathable material such as leather or

cloth. (3) Some brand-name leather shoes are famous be

cause of their fashionable designs. (4) When you try on

shoes, pay attention not only to their length but also to

their depth and width. Wearing the right shoes lets you

enjoy walking with fewer problems.

1 REXHRERBEOH (TR 20 4 ¥ 2 — EERRME
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2. BERT IC& 2N EXREBEDHEEE

ZZ T, MEMREIZH WS Bidirectional Encoder Rep-
resentations from Transformers (BERT) [Devlin 18] (Z2\
THMT 2L LHIT, BERT 2 A EXREMEIEAE T 57
HadAD, EEFHEEITSBO, FHIIHWS T —XDOEK
HiE (2.2) B & BERT O AN AANDRBEDZHS51E (2.3)
&, EBFEZ(TDTIZ BERT O&GEX FHIET VEMA VS
fiflk: (2.4) ZFHT 5.

2.1 Bidirectional Encoder Representations
from Transformers (BERT)

BERT I, 2 (/) 1257 Transformer € 7 )L [Alec 18]
B RBUIER T F 2N A=A THFEG L, EROMBEIZ L
T E T 5 FIETHS [Devlin 18]. Transformer (&, fif
G (Position embedding) fEDTFA &2 ASIE LT,
M85 & BfRT 2 A0 HE RIS 5] BEREz Fro B diEEk
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2: Transormer € 7 )V OMEE (£5) [Alec 18] L AHHI & A 2
I 2 EB RO AL - ETOUAEE (/2) [Devlin 18]

HEBOERELUEATAZ LT, RAZIZHELZREARY ML E
HETLZETNTHSH. BERT Tld Transformer D HFjEH
77 F=vaviREThD. HRFEYDO ORI R
A7 LT, WARDSHEETNVRALZ & 2 XOREFMZH
ETDRAZO2EVPEHAINTVWS. NARSIEET IV
RADZINE, XHDYAZ INT-HEEWET L RAITHY,
MNEHFEOFEONREHREFHT 2E-WET N EFEHT L
EMTED. 2 XOMHRMER AT, 525072 2 Uh KT
BN R ET 2R A TH D, LW, HEE
FDEREVENTOORBYD DRI ZFETELLEZIOLN
5. BB BERT Tl&, 202 X284 25DL L THIZRE
T 5780, ANFRIZCDFE L F D %2FET segmentID B L
ZDRZ MVEBL (Segment embeddings) ZEMU, HEER
XDEEENEEZDZTRERINT WS,

2.2 ERBRZEBICAVSIBRLUBEEOER

BERT OfE#¥8 %, LW EDF—X THETARET
EHZ2EDD, METIKTDRELIZEZ R, FE S B RE
TAOAEXREMBEX 249 fITH v, EBFHIEIA 7%
NEFZEEZOND. TD-H, KT, MEOEXTF
A N O—HIZARE SR ENT 5 2 & THRIMIZ R SCRREM
BEERL, BEEHCHAT ST —R0RE2HYT 2T
fREKEE DA % ikA 5.

FHTE2TFAMNELT, AFETIERACE T—Xt v b
[Lai 17] OARSEBS 2 5. EEEEZ 1 MEKT 2854,
ZORXDSEHKET D 7T XEKEHUTIELWLXEE L, 7X
DA DESLDEFRS 5V XA ATKRER U 1 X2 AR gL
T5. Bon A E, S - REMSLOEMmIZHEAL, X
1DOX5I1T, REZXE 1 XEGHEUMEE T4, Fidous
THTIXEMETETV AV NDEATA RIHETWLZ LT,
RACE ¥F—Z+® v hD 1 DOMEN S, BB L% 10 MfEED
FLIEAER T & 5. &I e © & 72 s E0% 80 R
BETH- 7.

2.3 4ROFEXREMEADEA

AFETIE, H2EFEOESZHNT S 2 Eo SR L
T BERT #%% L, £#RKFIZOWTEIICHES NZAE
5L % 4 DOERILEITHIRL, RES UIARAKTH-72
LOEMEL L TCHAOT WS T 7a—F 2T 5.

F72, BERT "D AN AIE, IR % E < ALiE X segmen-
tID O, FEIRIEGEEE D H 2 /il &, BREEDO X — v 0E
ZoNb. PARIZ, BHALZ 42D AR Z2ERS.

doc-opt #IRfL (opt) ZER< A (doc) ZEAMNZ F &
DTN, ¥RV —REFAT opt 2 XKML ES 2 FHik
(3). AXMD segmentID % 0, opt il 1 £ 9 5. BERT
DFEMFEHD—DOTH S, 2 XHOFEREHEZFHALZHD
THY, opt ¥ doc LIEBERRLTHH72HEIL, AETHD
YU TEREEZONS.

token: [ - o

segment: [ 0 0. ... iiiiiiiiiiiiiieiieiiiiiiiii..s 0 1............ 1]

document with options; (j#i)

3: doc-opt

3opt-opt 4 DOEFPLD S B, L L T 2R LA
(Bopt) ZELHOTNIHIZES, HRE T 2R opt % X
KRIZHLE T 5 /515 (K 4) . doc-opt [HFE, 3opt D segmentID
% 0, opt @ segmentID % 1 & LT, 2 XD HMHE %
FIH U TS T 5. doc-opt IZHART R ZHIFAABN28, H
ENERDSRIET 2 lReMED D 2 — 15, FHEEMRWNIZITZS
"HEEA D B .

token: ‘ option; (j#i) Iuptlum om)I optien, (1#1)

segment: IO P PP o 1

ovon RN

L]

4: 3opt-opt

prevN-opt-nextN {4t & 3 28U (opt) ZFFLE LT,
Hite N XD &2 H U, HEEE D IR CTRES 5 i (K
5) . opt @ segmentID % 1, ZTNUMNZE 0 &9 5. N &R
IZKEL UG 1E, doc-opt I281F % opt DidE % LD
BT & U7z d DIZXfIET 5. position encoding (2 &5,
B EDEREFAT S Z 2T, &b HBEAEICB&ELRE TV
b eEZoNS.

. n-sentences with optians, (j#i) n-sentences with optionsy (k#i)
token: ‘ (before option) opsen (after option)
o i a0

segment: 8 0o

o]

5: prevN-opt-nextN

prevN-nextN prevN-opt-nextN D5 %, opt ZHD R\
TEORiIHEDOA%EFAT 5 /%, opt ME ENRWIREECHIE
T 5728, opt & DD EFT & ORI 7R 2 & 1R
THIENTET, BEBRIXVKIEZHBEOLARE, BIU
EUSAERXPIRI 560 ARS, 2FHUTCHET 50
b, TD=d, opt ZREAT BMDE TV L ITMEER
WERIRDZ VYIS,

2.4 BERT O#EXFRHZRWFE (GBBFERL)

BERT (FHai¥H 12 81) 5 HINEE X LT, 73D (cloze
test) B & O T M (next sentence prediciton) D EfifH
ZHMEKE LTWD, HEEHIIRKEO I -2 2 MW KE
BEAHEIZA M ENT T o TVWD Z DS, RHZFHT— 40
DIRNGEIT, TR D HEE HETEE O VBB LU
7ZREICIRE SE S Z A TENREBER L L THIBED
WEMISNE Z EPHIFTE S, £ I TAMSETIE, i
TTRBATEELLER 2 VTR 217 5 THIRICINA, ST
FHAREZE» VB THE LR UCHELZ MR HIE2IRET 5.

REXREME . [ERPULADZ O EHTO RIC #ibi U S
LS PHET BB &F R D & FRIFERITBIT 5 %X
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A <EIREOK k 30> [SEP] <#IRfE> <GEIREDLA m 0>
B : <EFED/E k 30> [SEP] <EIREEDA m+1 >

B 6: Bt FHIAND 2 DD AHER

FHIOR A LRIFELARTIENMTEL, ZOEZDE L,
F 413 BERT OFRIZEHE TV O M X 555 TRl E e
UCIRE ZRAD . ZEIULIZ DOV TENF NI Z DR
I ERTO B L 5 208 5 2 i (ZfES8E) L, #
L0 EDERET REEE L U TGRSO D b e 5
WThiD, ZOHE, BEHER—DDOEIXND L IZR S 4
W, ESFEORIRE RS NEEA VT LERKD (T45bb
BHBEHIEOME) BRI 2B GIENE 2 50D DR
DNR—=ADEIR B 12D FFERTITHEE DMK - 7=,

T2 ld, BB OWT [Z0RREZ2BEL RWEGES
& [ ZDBERB A2 BRE L TIROXUTES T B854 O Bt
DRIDEERD, ZT0E% YRR ZREIREAD
T EER, Tihbb, —OOERFIZHLTH 6 DL
A, B3 AN% BERT O#%HGXFHIETVIZE 2, H
NIOREM (K odds) D% ZOERFEDO AT &4 5. 72
BhmEERNIZ E=2,m =2 ED7. ZRRIZONT
ZOAAT %KD, AATNEROLDRFELTS.

3. &
3.1 ER®BTE

2014~2019 D& > & —AGRER S L OIEAER, PR OE
ARIZEENLIAEREME 129 2T A My b, HEIC
PERL U 72 A E R A M 120 M2y & LT, i
AW, SEIZHFE U -8, PN REED 2RO AD
EfRRDY 50% FEEEIZ22 5 X D IR 2 FEL T\, ik
THETNE, OMTHD. R—AF4 LT, 3DO0D#
R L 1 DORERE O % Word2vec @ I ¥ 1 VHELIET
L, HHOD > & HE VBRI ZBA LG % HIRT 5.
prevN-opt-nextN D N 1 1, 2, all &5 5. REXFRERMEIL
M7 ENPSHERShTWEZensS, N=32T5Zk
3, IFFELXHEIZE LW, 72, prevN-nextN (Z2WTIE,
XFEE UTOHRI 27T 525D TH 5720, segmentID %
RTOIZULEBELET 5. BRFEEDNT A—=RIE, Ny
FH A X 32, mARYIE 512, dropout 1% 0.1 [EE, epoch %
k4, FERIF 570 L 5e™ D 2FHEE Lz, KFEICBL
THF Y N TRAREMEROETIVEHNTTA MY bO
B E UGS 5. 285 — &2 8UE 670,540 T, 1EHI - AflD
EEERIUIZRB KT U,

3.2 f&ER

BFEDOIEMR %K 11237, Word2vec T 0.457 725 72D
IZR U T, BERT TEREE U 7-5E1C prevN-nextN (seg0)
GEIREZ PR\ 72T B % segmentID 0 THOIAA S
B) ZBWTEAD 0.612 DAIATHEFEN, H1 ZFIRE
IZBWTEEREARA EAR SNz (p=0.0009). %7z, prevN-
opt-nextN [ZBWTIE, AifE 1 XZTE2ABEDE, Hifk2 X
722N L% AT SNEREOEG ZIELSHTE a2 &
Nhhotz, Tk, AR RIEZ M BRIZEHHE 1 X015
RELD IS BB 2T 2 Z DL NI Eno b,
FMLHERTHDELEEZOND.

¥ 7z, prevN-nextN (ZDWTIE, segmentlD 202 5
EbH, BTOTEELZBEDHIDVEVIEMENRG SNz,
XEE UTOHRT 2T D FFHIT 2 AL TWE EF R

* 1. HEFIEOEMR,

Fk Efif

1) R=Z5 1> (w2v) 0457 (597129
2) Doc-opt 0.543 (70/129
3) 3opt-opt 0.558 (72/129

(1)
(2)
(3)
(4) prevl-opt-nextl
(5) 0.550 (71/129
(6) 0.535 (69/129
7 0.550 (71/129
(8) 0.628 (81/129)
©)

0.512 (66/129)

prev2-opt-next2
6) prevN-opt-nextN

( )

( )

( )

0.372 (48/129)

( )

( )

7) prevN-nextN ( )

8) prevN-nextN (seg0)
9) B A L

55,

WIZ, FEBIZRITOIMENRED LS TR0 2K
AET 5. 2 DOFIEDEMBERIZH L, 7710 ZHME %2170
SEAREM T I, EREROMEAICER D D Z L ART
5. $hbb, HEROMEIZEE T 2HRAD U < 125870 5 [
IZIEE T AMEAPRENDG. S SIZHEASHICE D B 5[
B U TOEEL TWAEICH L TRICERERENR SN
NI, BRAMEICEELTVWE I EWRESZEE2FML
T, EEOMEAMNEN»E S hE RS, AFEEHWT, 2§
DL %475, £ 212 Word2vec & T & [ARRD R % %
BT 2LEZ 505 Doc-opt 8L 3opt-opt & DY, #F
312 BERT DEBFE 2175 FIRICBIT 5 by TETIVHOD
WigE /RS, SEXpETHY, ¥, LEBREROAEEK
% 0.05 L L7z &, RVAMIES L UFEAED T 21T - 7off
B, —APEFLTCWBEMARLENR S N BE I G L
7z. Word2vec & DLEIRIZHE W TIX, Doc-opt 12 & 5 Fikl i
RLEMEIZEZLTWAEZ R bhr o7z, i Doc NTOD
XEDHARS B LU Doc &##i7T 5 opt & DERBERAFY
INAREMEN B Z 6ND. £z, BEBYEEEIT S FRIB
5Ny TEFOVMOEREE XD, 3opt-opt & prevN-nextN
(seg0) IZHERZEMNR 5N 72, Sopt-opt (FFEIRLH DAL
%, prevN-nextN (seg0) IXFELLUTOHAIZ L WS L5
ICHERR LM AERBFTETCVWIHEEEYR DS, ZNoESFELT
VY UTNVERT IR TENE, I SICIEMRNETE
LHEEER DB EFZ NS,

* 2: W2V & HlE TV DR LR,

(1) (2) 3)
(1) R—=A51 > (w2v) —  *0.00793 0.04746
(2) Doc-opt — — 1.0

(3) 3opt-opt

# 3: BERT ¥ £ SOV D IF 0 BRI,

3) () (3)
(3) 3opt-opt — 1.0 *0.02103
(6) prevN-opt-nextN — —  *0.02414

(8) prevN-nextN (seg0) —

3.3 oM

BERT D3#Z & 5T Word2vec 75 & D & 5 @AY
551270, —HTHRAREETETWRVAIZDONWT, MR
DIEFDOMEENZ L D kg 5. Z 2 TlX, Word2vec & BERT
DHFHIZ & o THREA I T HF 5 117z prevN-nextN (seg0) &
U (£ 1), BERT TOAESELU M@, WETREL
7-MEOHIZHNTH T 2. 4 DOERFEORAITDSH,
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Food can do more than fill our stomachs? it also satisfies
feelings. If you try to satisfy those feelings with food when
you are not hungry, this is known as emotional eating. There
are some significant differences between emotional hunger and
physical hunger. (1) Emotional and physical hunger are bo

th signals of emptiness which you try to eliminate with fo

od. (2) Emotional hunger comes on suddenly, while physic

al hunger occurs gradually. (3) Emotional hunger feels lik

e it needs to be dealt with instantly with the food you wa

nt; physical hunger can wait. (4) Emotional eating can le

ave behind feelings of guilt although eating due to physica

1 hunger does not. Emotional hunger cannot be fully satisfied

with food. Although eating may feel good at that moment,
the feeling that caused the hunger is still there.

7: Word2vec $ & UF BERT Tt 7-[T#EDHI (2016 1 >~
2 —RBAGEER & 0 51 H. EfIE (1), BERT i (2) %2 #R).

BRKMED, Mo 3 DOBIFEDOAIT LN T2 HDIEH
EEFR->TERLEZLEER, T LS RMEEZ D& E L
TE#EH U7z, ¥, Word2vec & prevN-nextN (seg0) DIFi4%
i 2 2l & £ E%1E 36 [, BERT TOAILEE X 45 [,
Word2vec TOAIEXF 23 M, MW & B 25 HTH D
2 FHEOMAEDLEA T 7N TIIMOMAELE & L T
Lol HEL, AT 71X 0.806 (104/129) TH - 7=.

8 1, word2vec Tih, BERT TIEML7ZMETH 5.
FEITE O ORI OVWTTH Y, (1) 55 (3) IFFAL T
ZFOEEEYERE—FLTWVWEHDD, (4) IZ2VWTIEYR—
LTWARW, £oT, BERTIZ&->T, FEDITHEHEZXIZK
LZAREARIZS EHMTEL LS ITR o7 REMED D 5.

BENT, M7k, WFECTH-ZMETHS. (1) KO ETD
X 12T Emotional hunger & physical hunger (Z 138 Z725&
PN DRH B eNERENTVWEHDD, #Hid 5 (1) T
i, BEADBARSNT WD, 2O KD, MR DRHMRD
DHFEP LB B WTIE, BUED FIETIRHW T30
tEzZOHN5.

One of the most important kitchen tools is the simple hand-
operated can opener — the manual can opener. (1) Can open

ers are needed to open some canned foods, and nowadays ma

ny people have easy-to-use electric ones. (2) However, with a

manual can opener, even when there is an electric power fa

ilure, you can still open cans. (3)Another advantage of a m

anual can opener is that it will last for years without any m

aintenance. (4) Recently, even some electric can openers wit

h multiple functions have been getting cheaper. In any event,

it is always a good idea to have a manual can opener in your
kitchen.

8: Word2vec T4 BERT TIEE L ZZ[HEDHI (2014
& —iABERAER K D g1 A, EME (4)).

FEHESERDERE

Y v R —YiEERBR T HEI N A AEREMEII T L, TE
HoPHXAZTSOTA 21 LTW5 BERT DM FEEIZD
WTHEL, HikE 7o, INE CORGHEEEB/L LN

4.

TE 72, ZHIEADOBIZHWELAB DG TH 7= 8%
ZoNb. iz, BREOFO N X & RREDOEDO N X
FIIZHAS U 72 DA A TTEDE o & B EMENE < 705 (GRER
MED iR 0.628) Z &hibn b, shRMAEH HILEZH S
MZ U7z, 7z, RERD Word2vec FiE & LLIE U CTIEFEDH
SN L 25, ZOMDAAGIEIZLS>TXELLTD
FARRmNZHIW T & 2 K 5 FH I N wEEELE V. Ll
AN, G DRAY 0 X TREED HIE AN BRI ED 4T
I, o/ BIRNE 2 BIMEARNH L Z L Wbhrotz. 5HIXZ
DOREE RIS D720, 2K L TOORNY DRI & B
BOWRMNY DRI O B TcEd L5087 v v ITVEE
ERETT 5. AbET, ROZITEGRAREEOMHIZLD,
M ARER HAR IR I N D & 5 R T RE KRG L TWwL.

A

AR EHES 2 12H7oT, KFEARE VX - ED
T =R % TRECT E o FMNIATBUEARZE ARV 2 =B LT
BMREHY = A ¥ —BEWFRINEI N L ET. ERT—X&
RIS EIVE U EREAEEEE, A2~y 2
=R =3 VIZEHWZ LU ET.
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