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Efficiency of language models to acquire second languages

1. FLHIC

R BEEET VO EEEAECEVELSTFE S h
TWa. FIZITERHBRESEETIE, FH T —&KI
DEUDPFILELRVHEEBLANDEEICBNWTD, HE1EE
HIMARR2 8V ERLTED, HiED SMFFENDORHEN
RERBEBIRB I TV 3], [19. 2O X5 KEIEE
FOLD SFBIEREICOWT, BEFEIIZE T, =L F >
T 4 WV o LR EO @S WIEIEIGH & A 7 TOMREICE
DWW, FEDIIMIEABZ EEET LVENGRE L
DR EDTONTE R [2], [6], [14]. —F5T, SEHHRD
1S - 1B, SR L DEBEADEV X Vo L FREY
72 B B O X 2 inEBR s Tn 3.

AifFETIX, SERETIOEBERICOWVWT, HBSE
TOINRDEZSEBOXEEFTIRICED L SICTFHTS
hVe, SEEMWIICTEE T 2. BRI, ERNICER 3

SiE BB—53) zhzhTSETT L 2EMIFL -
%, BB LTHETEMDSHEIMEZITS. 2ok
x B SiEP 2 S AWM ED, HGE (BS
) OXFEBBIZE D LS BREEEEZ 201200V T, X
BN Y F =0 T =R ERWTONT 3.

HAS BRI 2180 51X, TAB O S BB TRE
ENTVWREANSEETLTHHEINZID] 20D

R R B E BN R R
HALKEF

Langsmith R\t

P EERT SRR

3)  miyu.oba.ol2@is.naist.jp

W N e

(© 2022 Information Processing Society of Japan

fMlWzi@ LT, SiFET VD EREERS - BRI ONT
AR ZHED 3. FHEOHEFEEN LR 5%, BFETH
WOWTYIalb—yaYPEREEEZ L TWb AtE5.
ZORIFIZOWTIE, N2 EEEE T 2 771 & 13
MR EMBH 5. FlZIEH 5@ 3 FBEITOVT, Z0H
THE— B FEe T AAMEERED, S OFEREICD
WTHHIO e N0 %525 Z L ICIRALD 20, S8
ETATREEENZESRT, BFE T X OHELHIZ 5 &
W o 72l - B BITATA B,

EERTIEIHIDIZ, H—FEORLR O, F_FFE (HEE
DR - BRICERRZFENA T AEE 25 Z & 2R
5. R, BLEEEHOIZBEEICOWT, FEERE
ZIFE_FEOX L HICE-FEOMNIRE AT 20) D
WAL 7 REHET 5. RiRIC, REDF —FET—X
PHOWZHRYEEERT 2552 LEVWGAZHEL,
HEEE PRI TN 5.

EHHERD» O, E—ER/TOREE, EZSFHEOFHIC
HEZE5Z, TOHERIFE L SEKETH S Z o3l
TNz, BIZIXES R OFERZRETIE, HEE e UMK
CERZHAREBTCOEFEL, ZDOROEFEDIENE
BT LT, AN SREE LD 25XV I L IVR
X hie. FHEDOXEHERFH/ICOVWTX, F—FFET
DEEPADEBEIZEI T RS, KT LD
E—BRTOEE RN E _SEFE 2RI EIIRES
BN bHERTE .

72, ANBOBE _SHEREBICHEZ 22, WS OEBICK
THBEBEON:. HIZR, SHEETIVICE_SELYE



o b b RS ST SO s A Vo0l.2022-NL-254 No.22
kel E*Kﬁﬁingﬁ = Vo0l.2022-SLP-144 No.22
IPSJ SIG Technical Report 2022/12/1

=
\

‘ Transformer Encoder ‘ Transformer Encoder ‘

i [ i i i I ottt t 1 1 1

‘ <s> ‘ [ Je ‘ ‘ [MASK] ‘ ‘changer‘ ‘ [MASK] ‘ ‘ ‘ ‘ <s> | ‘ [MASK]| ‘wou\d| | | ‘ FA ‘ ‘ =8 | ‘[MASK]‘ | ‘

il

LS SR — /¥R

]]||||

%—EEEEI% B=m1—/CR %

1: FEBETNVEEOFIE. EXFE—SEEEROYEERE (MLM; Masked Language Modeling) TH D, @E DI
iﬂ@%%ﬁ’éf VY 7Rk, ANTO—E%~< A7 L, TATFELLES Y FLVEMANTE S X58E1TS. GHE_Sibk
BIFDEEFE (TLM; Translation Language Modeling) T® D, BEFEIFFRICIEV ZFFEDOMNERE AT L, MLM [k~ X
7/\1525675)1 5 X5FIZETTS [5].
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(1a) Many teenagers were helping themselves.
(1b) * Many teenagers were helping herself.
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(2a) Joel discovered the vase that Patricia took.
(2b)  * Joel discovered what Patricia took the vase.
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(3a) The teacher advised [the student].
(3b)  [The student] the teacher advised ___ were smart.
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(6a) The forgotten newspaper article was bad. EOHDLLUTVERE VW BEDAR ST, ZOHRSR
N N = o \ ) S g By
(6b) * The forgot newspaper article was bad. BHETFHETEOREELR TV L Vo LHER B
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HATRAIL TwARLZ e B2 0. flZIX, ANAPHORA BEE>TWS [8], [13]. EEBAIITHNTND = 2—
(USO8, I ) 12o0C, FAYFEE {him, her, it 5 ) qpme # L O SHEARO M (F0—LY2) &,
your, them}self 72 ¥ # R CHFETER L, HFEETOINHD 2D XS EOEROLES Lizb s [11], [20]. BEEH
HEEDOMHWIIITE RS 2 Z e N TFHlEN 223, 4 SFE0D eI (RS 3E) W TE AT & 78, A
T FAYVREBW ORI EARONTOD. ¥ grecig= a5 LB 7L 08 - SRR S
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AIIE [7] R D TRE R 2 IERT 2R STV 3.
ANLEEERHW- SR OMEbITOhTETED, %
AL D & 72 B RN L0 o =B EELSN DRI & D5k
% [14], [16], BASHEZHRAMCRET 2 e TEoN
BB LDERR Y b HEhTV5 6. ¥/, H_
St OSOEE D OEREPEEZTHIT % X 5 REERE
LIWEINTEL (18], AWIFIZ, & b AHDEE RN
BEDFHRET, SEBEFALDLL D L2 NDEERZED
WEZRE L, SEMEOERREICOVTHf LTV .

5. BHOHIC

KIFFETI, BFBHET VD FBIEICOWT, BB 55k
B 2 GEOEEANDHE L WS Bl 6illE 217 5 7.
W BRED R D ANCRETFEANE N RIS 2k, F
BFREXBCTRE_SHTOEER I Fohd Z &,
H—E A COEATEE OFEHIRIE D SIEHB IO Z
LREMNBIE I N, FEE SRRSO 2 FREFN
BN DEROTEFER, LDZ L OFHEEHWMRGE, %
MEH B LGB ORERERSROFEL Liw.
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