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Abstract

In recent neural machine translation, which is the mainstream of current ma-
chine translation research, high translation accuracy is achieved by training trans-
lation models using large parallel corpora. However, in low-resource languages
where available language resources are limited, the application of state-of-the-
art neural machine translation technology has been behind. Nevertheless, sev-
eral attempts have been made to improve neural machine translation performance
for low-resource languages. For example, Iterative Back-Translation is a method
that iteratively enhances translation performance by repeating training of a back-
translation model (a model of translation from a target language to a source
language) and expansion of a parallel corpus using this back-translation model.
However, it has not been sufficiently explored whether such existing methods are
effective for translation in all low-resource languages.

This research focuses on machine translation from Hokkaido Ainu, one of the
extreme low-resource languages in Japan, to Japanese, and aims to enhance its per-
formance. The existing Iterative Back-Translation is first applied to Ainu-Japanese
translation and its effectiveness is empirically verified. Furthermore, we propose
“Iterative Cyclic-Back-Forward-Translation” (hereafter we call it “Iterative Cyclic-
Translation” for simplicity) as an improvement to Iterative Back-Translation.

First, we built an Ainu-Japanese parallel corpus by extracting texts from several
documents. The Ainu language materials used for the construction of this parallel
corpus were limited to Hokkaido Ainu. As of 2024, there is no standardized orthog-
raphy for Hokkaido Ainu, and spelling and morpheme segmentation are different
across documents, so the notation of Ainu sentences in the documents is manu-
ally converted into the uniform notation when they are compiled in the parallel
corpus. Finally, we constructed a parallel corpus consisting of 23,337 translation
pairs, which serves as our initial parallel corpus.

Our proposed Iterative Cyclic-Translation is carried out as follows. First, data
augmentation is performed by cyclic translation on the initial parallel corpus. Sen-
tences in the target language (Japanese) in the parallel corpus are translated to
sentences in an auxiliary language and then translated back to Japanese, resulting
in generating paraphrases of the sentences in the target language. These para-
phrases are combined with the original sentences in the source language (Ainu)
to acquire new translation pairs, which are then added to the parallel corpus. In
this research, English is chosen as the auxiliary language, as Japanese-English ma-
chine translation is well-developed and existing high-performance translation sys-
tems are available. Next, data augmentation is performed by back-translation. A
back-translation model is trained using the augmented parallel corpus and is used
to translate target language sentences into source language sentences. New trans-



lation pairs obtained by this procedure are added to the parallel corpus. Then,
data augmentation is performed by forward translation. The parallel corpus is
further augmented by training a translation model using the augmented parallel
corpus and translating source language sentences into target language sentences
using this translation model. The above procedures are repeated several times
to obtain the final Ainu-to-Japanese translation model. In the existing Iterative
Back-Translation, data augmentation by the back-translation, which generates
new source language sentences, and data augmentation by the forward transla-
tion, which generates new target language sentences, are repeated. In contrast,
in the proposed Iterative Cyclic-Translation, additional data augmentation by the
cyclic translation, which generates new target language sentences, is incorporated.
Throughout the iterative training process, the addition of cyclic-translation-based
data augmentation results in a larger final parallel corpus compared to Iterative
Back-Translation, which is expected to improve the translation performance of the
machine translation model trained on it.

In the evaluation experiments, three models were compared: an Ainu-to-Japanese
translation model trained with the initial parallel corpus only (baseline model),
a model trained with Iterative Back-Translation, and a model trained with Itera-
tive Cyclic-Translation. For both Iterative Back-Translation and Iterative Cyclic-
Translation, the maximum number of iterations was set to 2. Ainu test sentences
were translated into Japanese and the accuracy of the translation was evaluated
using BLEU and CHRF** metrics.

As for the model trained with Iterative Back-Translation, after one iteration, the
BLEU and CHRF™" were improved by 8.95 and 6.48 points, respectively, compared
to the baseline model. However, after two iterations, the improvements were only
0.66 points for BLEU and 1.47 points for CHRF™ ", which were lower than the scores
achieved by the model after one iteration. On the other hand, when applying our
proposed Iterative Cyclic-Translation method, there was no improvement in either
BLEU or CHRF™ scores compared to the baseline after one and two iterations.

Furthermore, we conducted manual evaluation of several sentences. The sen-
tences translated by the Iterative Back-Translation model after one iteration were
generally comprehensible and acceptable. However, the model using Iterative
Cyclic-Translation demonstrated a tendency to produce mistranslations of Ainu
cultural terms and omissions of low-frequency words. Regarding the translation of
the Ainu folklore specific expressions such as parallelism and periphrasis, while all
models could generate translations that captured the essential meaning, the model
obtained by Iterative Cyclic-Translation often generated simplified expressions by
inadequately summarizing redundant expressions in the folklore style.

In automatic evaluation, our proposed Iterative Cyclic-Translation showed lower



BLEU and CHRF™* scores compared to the existing Iterative Back-Translation.
This may be because the existing Japanese-English machine translation system
used in cyclic translation is inappropriate for translating sentences containing Ainu
cultural terms, resulting in generating low-quality augmented translation pairs.
Additionally, the current initial Ainu-Japanese parallel corpus is both qualitatively
and quantitatively insufficient. The number of Ainu language documents used in
this research was limited, and many Japanese sentences in the initial parallel corpus
were not easy to understand. Furthermore, to prepare translation pairs as much
as possible, we created a unified parallel corpus that consists of Ainu sentences
in different domains, such as folktales and colloquial styles, and different dialects.
Training a single translation model that handles different domains and dialects
may have resulted in the failure to train a sophisticated translation model.

In future work, in addition to expanding and improving the documents included
in the Ainu-Japanese parallel corpus, we aim to add English translations for Ainu-
Japanese translation pairs, train models between target and auxiliary languages
for improvement of cyclic translation, and verify whether translation accuracy is
improved. Furthermore, given that folktales and colloquial texts exhibit differences
in expressions and vocabulary across domains and dialects, we verify whether our
proposed method achieves similar improvements in translation accuracy when a
sufficient parallel corpus is prepared for each dialect using more Ainu documents.
Additionally, to ensure the quality of augmented Ainu sentences, we plan to explore
a method that incorporates a grammatical check of Ainu sentences by verifying

whether the number of arguments of a verb in a sentence is correct.
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Algorithm 1 KIGRJHHEIER [9]

Input: original parallel corpus D, monolingual source D*, and target D' text
1: Let T = DP
2: repeat

3: Train target-to-source model © . on T
4 Use O to create S = {§,t}, for t € D*
5 Let T, =DPUS

6: Train source-to-target model ©_, on T,
7: Use ©_, to create S’ = {s,t}, for s € D*
8 Let T. = DruU S

9: until convergence condition reached

Output: newly-updated models ©, and ©_,

COFIEEZ, SHEERENHERZERTD, D7 L L a— 2 DHGES
73 100,000 FFEE DK SFEEROEE T HRERMEREL M E Lz e G ST v 3.
¥ 72, Sennrich 5 DL TS EMINTW A [27], ¥l I — SBT3 H L
WERAR 7 DB OFAE G NETH 3 L BTV, Hoang & DIIFETIE, KS:E
BRI Y UCHH UZ3HEE - LY 7EEORIRZ 2 27128\ T, g — <2
PR — 2% 1:2, B LLIE1:3 0HE TR LK, 1.1 0d&aTa—
PNRABIIR UK (LR TREBREESM E Lz G L TWv 5.

2.2 TAXFEEXNRE LI-BASELIEHRR
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WEER ORI B2 B, M LoD S 6 ERHELE T 4 XFEIP S
HAGEICHIR T 2 D T3 <, XD BERABRHAFEIIEIR S 2 7= 0 OZHILHIC
DVTERERTo7 [19). L—A_— ZEWEIREF L ORATH 205, 74 R
PG - HAGEREROMADHAHF TH 5.

BETA BIX, 74 XGE—HARGEXRa — 205 OXEREED BEfiH O Fik e
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—RYEF'@/\J\_H NCTEH Ll S 2 ZENERGE 2 E S 2. 2 D OH@EAR 7 D72
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Hi%60.1%, BEEH70.1% THFAMFOH SN e HE LTV 5.
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BRI T 271k L CRE BHE%E (LFL: Local Focus-based Learning) ’Z’TE%SL
72 [7]. LFL1Z, MERSCHOHEERS & 2 OB 77 2 R & LT, XbiE
R 2 TR R 7 5 &, KA 22 & NEREE %ﬁ?ﬂ?ﬂiﬂjﬁ“ét&)k
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Za—ZILEWEIER  Miyagawa l¥, =2 — 7 UIEWMEIERE 7L TH % MarianMT
EHRAWV, £ VX =3y P EICRBXINTVWE 74 XGE—HARGFEI— 2% F—X
vy bE LT, HEE-7A XZERERET N, 74 XEBHAEERES L, 7 -
HWARBRE T LV E ZNZFNIIM L7z 25, BLEU 2a 7 THARGE—>7 1 X
FET 3290 L EWIEERER L, $/-7 4 XGE—HAFET 1045 &, IGAEERE
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DWW, 74 XEDEBEFEDIR LN TW201I2EWBLEU 2a 72315647
BrolzOTIERRVWLEERLTWVWAS.

F 7z, Igarashi 513, RINEHLET N TH 5 T5 [26] £ mT5 [34] D<ILF X R
FHEHZNHALT, 74 XGEOHB L F XA 7 5 R X X 7 EHEE (Task prefix)
L, B—DHE * FXALVDADI TR, WiNITEBDHS « XA V%R
BRBEEGI—AZHWTNMT £E7V2EE L [11]. BEa— RA2HWE
?wd$4®ﬁ§-Fx4y®7ixfiﬁbt%?wib%ﬁﬁ%ﬁﬁﬁ#o
EMELTED, FCEFEAT — 20 WA SRS L HARE
FIERCIIIFEICEWBLEU Ra 7 ZER LTz (74 X TR/ &~ HAGE: 70.97,

7 4 XEEBRAIG S > HARGE: 89.19, HAGE—->T7 A XEETIRAF: 70.96, HARGE—
74 XEEWRAGTE: 80.89) . MEEMNM LELULHEEE LT, FICHAE»H T4 X
FBOEHENDEEROBRIC, MR B2 HERRAVEZEFIC X > THRELRZZ
YT, a—RANDFTEDEBE W LZBR I ZMBEI BRI LN TELI LT
RN LBPITbI e BERLTNW5.

2.3 (BEEBREROSHEENRE L IR

FARTREAR SREETR, FRCHWMEBIER DG EICII T L L a— A0+
FELRVWSBIIMESEERDOSE (b5 WIHMKERSHE) Hidh 5. %E%¢
FEFER &2 ODFEHENFET % FRBICHANT, HHENID WS FBIIFIHATEE
2T LN A= RAPT I TIERL, BEOEWNMT E7VE2EETERNWI L



MEZW, AFHITIXEEERNTICFEE LR WS B OB ERICE D fHA 72847
FZEIZDOW TR 3B,

2.3.1 REFEZHHALLEMEIER - J—/\XHLEkR

RABEENT & 2 a — S ZPRRSPBIERE 7L DFSEEA_EICBE 3 % JEfThiFRic oW
TihR 3.

TIFERE S SRR DMEIMENER  Przystupa 51X, SiEQMHLMELZEE L 72 NMT €71
DOMEREM LWL e LT, REFEBHIREE NICBI 5 XARA VEE - KU b HLEE
M, Fxaz& - R—7 > FEEM, YT 4 —i8 « 28— LZBRD AT L a—o3 2
ZWEIERIC X o TR T 2 FIERRE L2 25]. #IHHD RF Ll a— 20 bR
B = LSTM £ 5L, Transformer E 7/ XA WRIERET L EFZE L, Z1
ZPHWTHESHEOX ZEEBOXICHIERNT 2 Z & THZRBRR T 2 HEE L 7.
X 51T, NMT EFILDO2EE v WRERIC X 28R 7 04 % 3[R Z v T
PRI UL A= RAZHWHERNCIER L2, =B L VT 4 —BANDOBERE
TALSY, 3R L5 % 3EIHDKIE (Synth3) Thd mWEEREEIE S h
7. YT 4 —ih s AR LEBHAIOBER T, 1EHOKAE (Synthl) ORfETE
YT 4 =R S VEETE S, 28—k YT —FET 10D T v TH
TPV T REMLIZE A, 38— IiE—b VT 4 —EORIERE TIOVIREE DM
EUZD, e T4 =B R— LEBEORERE T VOBEELRMEER FIXEED s h
BIpolztMELTWE., ZOERKIIL VT 4 —fBEXE X R—LEEXDLLERNG
T FANT =&y VATERLZEZZ2IZHEERLTEY, 7—&X+tv b
NOMEELOBEZNZIELRVWTIREIDETH B LHETVS.

T)T)EE « ARA VEERDOKEWEIZR Feldman 513, KERWEIERO X% H
WTC, ARZXVDDOEERBESED—DOTHS TV TVEL ARL ViED =2 —
ZIOUSEIERE 7 L OBERBE 2 M L X872 [8]. ZOMRTIE, PED T L)L
A—R2AEHAWT, TV T VESARS, VEENMT EFTALEZEEL, ZOETLD
W% 7)) 7V EEXOMNRER e LTI 7 Lova—oSIZBML, ZDYkk
BRI L NLA=RRAEHWTARS, VEE>T V) T VENMT E7 V2 HEEE L.
RIVLNT=NAD B 1/4 (1480 7)), 1/2 (2,961 7)), £#F (5,923 X7) %
ZNEAWO ML, ThoZ2filr—&2ty b & L TR=XF A4 »O Transformer
EFAEILI- 24, 10HDFRITO BLEU 227 OGN ZNZF46.3+2.0,
112419, 169+ 1.7, RKTZNZFI9.9, 149, 198DRAT Thol-. K&
FIHEERIC K > TZNDODR—-—RETNVEFHFE L2 25, 1 EHORKELHET
X, sEORITOFEETENZEN —25+08, 1.0+09, —1.9+0.5, KA a7
ez —-1.9, 2.1, 122tz HELTWS. 2EHDORKIEDORHIZIZE D
T—=XY A XTH 1EIEHID HFEHEDI LD, RARBEHEIZOWTSD 5,923 X7
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PHOWTAR=XETNLVEZERLI-HYEETVERE, BLEU Ra713KELR
Mol HE LTV,

HEE o N M FLEBRONARAERERETIL Bui 5%, MiRa— 2 zH0i
BT ERERE 7V O IBR 72 Efi FiE 2 4852 L 72 [30]. TWSLT2015 D3FEE « X b
F LFERIRR Z 2 7 OXERa — %2 (13 T X) 2R L7205 AEEROEEIC B W
T, M — R2RDATHE LG HERE 7L & X BLEU X a7 239:GE—
AN FLFEAAITH2.61, N FLGE>RGFEHAITH3.05 M EL e HE LTV 5.
ZDMHFIITEDOXR A = RRADAZFEE T -2 LTED, S@HEERDD VIR
BUZBNT A TAFERE 7 L O M OFERMERE 2 AR ICSE T % % L ifwmD
FTW3.

2.3.2 REFEZFALBVEMEIER - J—/\RHL5k

RIEFZEZFA LR WVHEICE > Ta— S 2EREERE S LR ER F 25
B =0T OW TR 3.

ERy hEBOBFER7IIVILZAWVWZ2—FI)LEWMEIRR Xy M
BRI, RERBHESHEORER 2 E T 20 DI, BB Z LILa—o
ADZLFRBEES SVWHHEEEZAHL, KEE->PRHEEHESEDIET
BIERZ FMi T 2 F1ETH % [33]. Leng H1F, FHIZFEEZH VYR Y MEMFIER
DFHEZREIE, SHERMOELRZHEFEDL O HESEANDORER A X 71280
T, YRy MEEBRTHIH$ 2 S8 2 #EYIC HEBEIR S % 74 LTR (Learn to
route) ZHEZR L7z [35]. 20 38, &5l 294 DFFERT B0 RICFHliSEER BT HH
oo TYR—=DFEIOHY T TIEANOREROFITIZLTRIZE 2 YRy MlERZAT
DHENWR—ZETNL L TBLEU 22783 & AK5.58 KA >~ ra kL. F7-,
RMOBMEN - FEEMOBERE T V2 EHEIIM ST 2 & D, AR LRy MEIERZ
W2 AREmWEENMEON 2 G L TWV5.

BREEIER AEE, ERE GRg Tl THRERA S CMREhT03) 6 HARGE
AN DFRETHIFEIHEIER (Statistical Machine Translation: SMT) OfgE[A L2 HE &
L, MERa— 206 BEIAER U728 LW 2 AR 2 — o ZE L 3 — ¢8R
JEER U7z T, SMT £ 7 VEEE Lz (17). fERE‘E I — R EHWEZ SMT 7L
BHRZ L D a— "R EHWET LV E HARBLEU 235K 1.24 R4 >~ b, RIBES
DIRAK 254 RA Y PAL L LI ELTWS. £, MiRa— 2R ZIFhiE%
WEEREDA ET 203 TR, TR xXke g oila — 20315
SN WEED D B0, BT LV — RSN R0 D, Z0E
TN T 20 EDRDH D EHELTWVS.



MYV ILTEE R YEERIOEMEISR Berckmann & Hiziroglu 1%, KA > iEit:
MEEN OV ERGESETH 2 EHY L TREY FA VEEENRE L NMT 7L
PR EE T A FERRE L [1]. 1513 Transformer 7 — % 7 2 F ¥ D Decoder
DAHEZNMTETNE LTERHALZ. Zh2nOXNREEE L FREROF = 355 - 9%
FERTZ LILa—oRR (60M) ZFHWTNMT EFAEZHFEE L, K&y L7
FE e FAVEEARZLLa—RZ (60K) ZHWTNMT ETAVE 774 Y Fa—=
YLl YPEOEHY NV TEE c FA VBRI LAV —RRDAEHWTFEEL
7ZNMT EF LT 2 2, BLEU R 75 R A ViE—Ehy L 75EH R OBIER
THIT2HRA > b, @Y ILTEE— KA VEEHRIORERT+15.6 K4 > A EL,
KSEEFERRICB Y 2HFEEOR LICXELIT 2 SEE2HH L NMT 5
NDFERIFEEIENTH o7z HMEL TV 5.

2.4 AHAEDFE

AZETIE, KSEEFRDSETH 27 4 XiED S HAGEAD = 2 — 7 )L
BRI R BIER (9] 2 L, BRRES v oBER 2K 2. X512, HIES
FETCTH D HARBYEFFECERL, ZNEHEOREUCEHRTS 2T, 3
FJLNaA—RNRA% XY REIRT 2 FEZIRET 5. AERFHETHEE I
NMT 5L e, RIEZLTEE LER—IXETIL, ST KENEEIERIC
X o TH¥EINZNMT ETMIIOWT, BERBEZHEL, T 5.

AFIIMR S FEEIREREE FOBIER & 2 7120t U CHBlER 28 3 % 55T, Feldman
5% Przystupa & DL LW, AFFEORBFETIIHESEXDILRICE
WTHBEZHWAILEDATIER L, FZ0FiE2 HWTILR S 2 W %80
LTW2rhER 2. F/2, dLEBE 7 A XEEOFSMEIRRIC AW X 2 a0 —
N2HERRZ WA L2221 E DM 2R b ARG TTH 3.



FE3IE 743(?5-52:?%/\"51/»
d— /N X DE{ i

RETIIARWILTHEHT 2 7 4 XG8 - HAGEAR T L LI — 2O\ TR 3,
JA1HEITIE T L va—nR e LTHIHT 2 EIZOWTIERN S, 32HITIE 7 A
XEEDRILDOHM—ITOWVWTIHER S, 33MTIEIRNT L ra—RADEeHlt &b
AT 5.

3.1  FRXEk

2024 4F 10 ABIE, —RICBENTE D, 2oERM—S 7L ra—
RAPFHELBRNZ e S, W ODLDXED S5 7 A X8« HAFED 7 F X b 2l
HL, AFTIEREZH—LTT7 A4 XGE- HAFE L ILa— X 2R T 5. E%
NI, R3LVICEHH LD STF A P EMHL, Y7 — 22—
oS a—R2AREE L. BB, ﬁﬁnfﬂﬁ?%?%?EYﬁi?«f
JbHFE 7 4 XEE [[hokk1243]] DD AT, HEK T 4 XEE [[tara1248]] [[sakh1245]]
RTFE7 A XGE [karil271]] DI EA TV

7 4 XFE - HARFED 2 — 133K [4, 15, 16, 20, 31] D X S 1B s A > X —
Zv b EICRBZENTWE DD H 55, SCHR (2] D & 5 ISR E A THIE
AJREIC > TWVWBDAT, a— AL LTHHTE S X5 I HIhTuvwizng
DH%. BFT—XTREAINTVROWEIZOWTIE, OCRICE>TTFX b
F—XERIRL, AFETHEAT 287 L La— R &DT=. T, EFHEE
DENL S ZNEFND A —RZADERDPER 72D, —DODa—RRAIHMET
WIE T — X EROFELNETH 5. FAREOFEMIE 3.2 1, 3.3HITIENS.

FAT—ZCEALT, 74 XGEXMMDZ I THIY 3| 18H 2 L S ITHENE
ﬁ%<,;ofﬁmnfﬁﬁﬁén—ﬂx%zttébx4yumﬂﬁ%f%é

, XA [10, 12, 16] D XS ICRFEEEDTF A P EENS.

iﬁ”fmZkiloﬂﬁﬁp 74 XEEFVWbW S s o MEAERE)
N2 EELEIEHEINTES T, o EMTcoERD RoNS. LaL,
a—RAREMRT S 2B L, BT EZXAE I 87 LLa—R AL

Y[ 1] MiZ Glottolog @ — K: https://glottolog.org/resource/languoid/id/ainu1252 (f
BB H: 202541 H 18 H)
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#£31 74 XZE - HREASS L La— 20O Y 72 2 XHitD—&

EIES | Sk | s i
C00001 | 7 A XGEREHGFI O — SR [16] - 1
C00002 | 7 A XFEMAANZa—,3R [20] Tk 38
C00003 giéﬁﬁwggﬁﬁH} 811 1
C00004 | AR 7 4 X RIEEMEE 1[2] Wik 98
C00005 | 74 XFET—HA 7 [15] Tk, iR, #W 201
C00006 | AA W7 A4 XFEER [31] Tk, #A 31
D00001 | EEFEEH [13] Wit 1
T00001 | 72w 4 X2z [10] ik, Wik, Bl 1
T00002 | 74 X RGEE 5] eyl 15
T00003 | 74 XfEEER [21] e 51l 13

12025 4 1 ABITE, BN 7 A XRIEEYEET 4 XGET —H A4 7 [15] (TBE
235%, 7an 4 Xy L ERT 3 CFEFRL

ED 5. TORR, AWZED 8T LILa— IR, Wik, Tk, #8)1, #
W& HNCEBHIBO A EOXDREEFNTWS.

3.2 %gaﬁgﬁ@:%_

HIFNC T 727 4 XEEOBEBRO BT REIEPHE—EhTnwhnid, iz
Al UREICEE T 216 %2175, LU, HEICEKLEEROH—1EEDFEMICD
WTihR 3,

T REBOED OFE— 74 X5EIX, 2024 FHE, FERFEDERINTESLT, X
BRIC K > TR D DD D 5. REwSCTIER L7z 7 4 X538 - HAGE 7 L
2= R RIZBIFZ 7 A4 XFEDORGUZ TN THE [10] D v — < FRELEINE -
7o, SCHK [10] DLETicZE iz, TR (5, 5, 21] D7 4 XFERFLICOVTIE,
DZREXEPORESLEE L. 74 XFENT A XFEHFTERILIN TS
SCHERIZBE U TUESCER [10] 12y, v — <5 REDITEH L 7.

ROBI (1) 137 4 X R [5] 1B B HOCHES (ain. uwepeker) To8F >%
WOTRERD»Z1 O—XTH5. 1TEIFFENEREL, 21 T7HIEART— X
WKBI 2B —BORLERL TS, 3TTHDZ 0 2E£RL (Fhzho
FEDUER) IBE B TH D, WK [16, 20 EBE I G L. 4THIZEA
FERTH 5.
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(1) 74 XRGHE [5]

chip shik kane kamui-chep kusa wa ek  aike
cip sik kane kamuy cep kusa wa ek  ayke
boat luggage doing.so salmon take.by.boat and come then

PN S P WICEER EA TR S & |

TAREBOWERIBROR— 74 XGETIEEHGHZMHH T 2 BIcZ D F3ESC HWEE
WSS 2 AMEREZ W RRDETH 5. Ra— XTI, #EeH
A ANPMERED RS L T 2 355a, STk [10] 1298w, TEREREEFICES (=)
ZEALTWS. APMER L BEEEDEICERRER & L TOES T X
NTVWRWEBRIZEFSZH MG, FE5ORODICEL (+) REDR
FHEINTWAEEITFESICBEB SR /2. /2, Ka— AT, AFMEERE
M N2 DR HASOEETIERL, Zhehihlc DFRE
RELTWOWS T3, ZOL—ZED, k(u)=, e=, eci=, es=,
c(i)=, a=, an=, aci=?, en=, un=, i=, =as, =an DR AFIMEFEIIZ D
BNRTH 2FAHa e Rl LUIDEE S h, SBERTH 5 EM2EHICL -
THN LR LTI SN T WA, BB, AMMER L AR OE
ZUID BT RELIET A XFEEETRINICHVW SN S KL TR AW Z CIFIER
.

RDOH (2) 137 4 XEERFHEFFHM 2 — R [5] IZHEH ORI E ORI X TH 5.
XHD kus (jpn. #5) & arpa (jpn. 17<) FZNZNEHGEFET, T2 1A
M EEEFTDH 5 k(0)=EA LTV, PRAEZ SO HEETRR S
N THRAE TR, ku= (1 A\RMREFARELRE) DRE D H0F 285 & 825
T 555, HHNOREIBEL, k=2 WoTERITRKR S [22]. 2Dk,
(2)IZBWVWTH, BEDPLIRE S arpa IZHEAS S NHEER, k=arpa 2 WS ¥
R o TWVW3. JHXTlE ku=kus & k=arpa ld—HRRKiL XN TWB 0, &
I— A TlIku=¥ kus, k=& arpa ZZ LJERER L LTl LTV 5.

(2) 74 REERFEEI T — <2 [16]

sirteksam ku=kus wa k=arpa.
sirteksam ku= kus wa k= arpa
appearance-hand-near 1SG.A=pass and 1SG.S=go.SG

KR IR V28 - TIT< .

MNFMEFRELINOFERERFRICBA L T, 7 A XFETIIFEHELBER: (e, o, ko-TF)
RERACERER (e F) , RELER (-pa) K EZ L DERIHVHND

TR E THRICH WSS a=eci= (4 AFREM « 2 AFMEEE RURSEERE) OFERITE (2, 3, 22]
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[22, 15]. XHRIC & - CRB# L EEFEDORICANA 7 ¥ (1) BFEAZIHTVWEH D
R, F70(3)1ITRT X512, Haa EABERORICEERER L LT 7>
DEFENDITONTIE, B OIS RS T2, WEEMD A
7 RNAMBEHICE E AT

(3) 74 XEFHE 5]

shineanto-ta Panampe pish-ta san, inkar aike
sineanto ta Panampe pis ta  san, inkar ayke
one.day at Panampe beach at front.place=INTR.SG look then

e H, RFURPEAHTH? &

Bl () ITRT XD, FIEMEERT or ta Z otta LFLE L TWAHERY,
HE T 2 2 EHiH CERREDN D 256, UPERZFHFILOMD ITEL
BRXBDPHEZ o ZFANIE 7 Y K== () Zff L 7.

(4) 74 XMEEEE [21]

otta unante.
or_ta un= ante.
place at 1PL.O= exist.SG-cause

BN Z A NBEE LT

£, FHOH FRAS TR [12] D7 % 2 b & B — < FEHT BB,
7VvzXe vz, 20N EOBESH | DOMITKA S hTRIIE N
TUBEICOWTIE, HRESEICHT L2 RS Y LT
HEENHEAT o7 f1(5) TR, T2 b 720 & Thumy & Trotek) 0220
B AEL T 5.

(5) 1991411 H 10 H BB AETREEIC BT 2 7 4 XEERFEE T4

NG [12]
7Nt/ v hY <.
ku= totek wa k= an _wa.

1SG.S= be.healthy and 1SG.S= exist.SG FIN
F(EAE) T TV 3 K

TR0 OfFE— FH Lo, EHd LET 4 AT LA O E LT
BATBA S TR D 5. ZNHDXIZDOVWTIEE Y F R HETE—X
ELTfTICE ez, MIET2HABLD 74 XFEIIX 725 X 51T
Ui ZFEEEL 7.
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EERI RAEFAINDHIBR Y —h— (35 £ CHEICB VT, kamuyyukar (jpn. &%)
ZEEMN B sakehe (jpn. PTR) RZAUCHET 28D IRL D7 L — X, REK
DaAXy bREHR, 74 7 —, SOMEVREEMEEZ1T 5 CH 7o TH
TR EPTNIEER N RAL e U TR ({}) THE- 7.

3.3 OdA—NXDOFR

Bk S U727 A4 XEEE HARGED X D% JSONFERTIRIF L, k7T —
Xty FZ2ER L. RI31EZOXET =&ty hO—HITH 5. code lFHIER~R
7 DA 1D, title_ain IIVIFED 7 A4 XFED X A bl title_jpn IZHAFED X A b
WV, LIEHAFED (jpn) , 74 XFED (ain) , HFEDX (eng) D LRI N2
WERR7 KT, Hifi TS & L7z sakche BTN B XBDIG AL, ZHDT7 L —
R % sakehe ¥ —IZRA L, 74 XEEXHORYENIE VICE ZH#Z 7.

RIZEFNZFNDXHET — Xt v b DILTHN» 5 7 4 XFEL HAFEDO X ZHH L, 1D,
7ARGEX, HABYXERXRTRUIDERDTF A N7 7 A UCEB L. IDIET
FAN7 7 A MTEBMULIEECHERF L. ZAT, #Mfitshklk
BB CHE & LB RN E T ZHIBR U2, ZOFIETIER SN 27X A M7 >
ANBERGLICBIIA2UHIDF L La—2r$5. X 32134851 1a—
RAD—H =R LT2bDTH 5.

"code": "K7887152KY",

"title_ain": "",

"title_jpn": "ALAIA 5  ROZ@HHHMORTOEMEE S,
"sakehe_v1_latin":"apemerumeru koyankoyan mat",
"sakehe_v2_latin":"ateyatenna",

"1 {
"jpn": "BRHEHHESFEDDFARR LT W ",
"ain": "{V1}{v2}{u} kunne hene {V1}{Vv2}{u} tokap hene {V1}{V2} kemeyki patek
{Vv1} ci= ki pa ki na.",
"eng": "During the nights, during the days I only [did] needle work.I did it."

Iy

X 3.1: BT — &ty MTEBT 2 RERT Df
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0oooe00e
0o000001
00000002
00000003
0oeo0004
0o0eeeas
00000006
oeoee007
00000008
00000009
0oooe0l1e

panampe an /\FYREH ST,

penampe an siran ruwe ne NRFARDBB D TH ST,

sine an to ta panampe pis ta san inkar ayke humpe yan ine an HBH. INF Y
ki kusu panampe ene itak hi humpe huci a= komui kusu ne sekor panampe hawe &
yanke kaype kaype ok kata humpe huci arpa kor panampe ene hawe an hi hokure arg
panampe ene itak hi  hokure arpa sekor itak =an hawe ne wa sekor panampe ha
orowano panampe kira wa ekimne wa arpa ruwe ne FZ T/NFUAREEFTILUOHNTo .
humpe huci panampe kese anpa wa paye ayne panampe etokoho ta ni kata eyami sine
humpe huci panampe kese anpa wa hutne pinay kKari arpa wa nay ru oro hutne ine h
panampe kira wa ek ine uni ta ek wa epirka kor an ruwe ne /\F2~RIEHEFTERTERAH
ki akusu penampe san hine panampe orota ahun hine ene hawe an hi  ineno wenku

3.2: 74 XEE - HARFE T L)L a— R 2D
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B4R REF

ARETIEIAFIEDIREFIEICOWTHEN S,

4.1 HE

REFEOWMELZR 4.112RT. HEE (AR TIE T 4 X58) Esre, HES
FE (AW TIEHARE) 13 tgt LS. BRI, BRRET v zhzH
Wiz a — R RILRE D IR T RIEZEE 21TV, 237 Loba— R 2 DR % iR
WHLRS 2 Z e CHRRET VOMERED 5.

48 .
ASLILA—/NR Tgse

Tsze
i3
@ Tbase ®©
N———
Dr =T} f5a A ®a “ n+10OA
T “base N———
N———
T, .ﬁg' .Egl
Ts”—)t
Tb7c7;+l
se
tRt>au B ® 5 ® =7 y
® IrAYF -y TP YFa—=y n+1EIRER
N—Z—/NR
aux-tgt &R
@ tgtosrc MR @  sreotgt BIR

BiES5E-KEER- [RS8 ERIR - BRS5E-IEEER -

EER/NS LILO—/8R PEER/NS LILO—/8R

EER/NZ LILO—/XR

X 4.1: IBBEFIEOME

RIEHEDHERAT v FAIZBWVWT, a— RZOERIZLITIRT (1), (2), (3) D
3EFEIC I TIT S, DI OB B VT, T, & n [B1H O KBS O BItARE
TONRTLNA—NR%RT. REAEKBI 1O %, T 3O 7 4 X35 - H
REED AT LILa—RR (DP ERT) EELW.

(1) Ty, 225 TEESE-KERRALR ST L a— 2 T 2135
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(2) T, & T 505 TS -SERAR-RR < LV a— 20 T 2195,
(B) Tr.., T, T2 [EESEIERAR ST L a—"2 | T %183,

FROFREERE TR OND T2, UTPUTPUT? DPROKIER T v 7 THW &%
DR LA — AT v iz 5,

base

HBRED a — S ZALERIZLITI D X 51247 5.

1. BIESE-KERERILRE ST LLa — 82 (T) OREEE

DEEFER) 1k o T THESRE OXEHICERT S22 TRILILa—
RABWIET 2. TEDNRT LI A—RRCBIT3ESEDN T s ¥ HIESED
Xt D% (s,t) £BL. K41 0OORTKIERER, Shbbt 2HISiE
aux IZEIERL, EHICZ2DOXZBIEEEtgt KBRS 52T, HILVWHE
SOt ®1R5. ZLT, (s,t)ZHLOVBIRR7Z & LTI 2 LT 3.

2. RS FE-TRER-IER ST L L a — o R (T) DS

MERHER I X o T TS OXZHMITAERT 5 2 e TRTLba—ox
AEPIRT S, K41 0@RT LI, Tr, & Tr ZREE L7 L

=R (TP, 5lT) 2FET—& L L, tgt = srce DHFERET L Z 7 7
AVFa—=v7F5. UTF, ZOFFERETALE MET, 3. \ORT
£, BERET L ME ZRWT, (s,6) 1B % ¢ ZWEER L TH L WR
SREDOX s #ET, 5,0) ZHLOVBRR7 LTI 28R T 5.

3. HESFE-NERER-IERE S Z L L a — %2 (T7) OISR

MEFHFRL 12Xk o T TEESE OXEHIICAERTZ e TTLLa—
NAZPIET 2. K41 O@WRT &I, T, Tr, Tr 2RE LT
Lba—RR (Tr, eidd) 287 -2 L, sre—>tgt @ (ET51A) BHER
ETNE T 7 AV Fa—=v73 5. IR, ZoOHRRETALE MO, L
T OWRT I, BERET L MCTY, ZHWVT, (s,1) BT 3 s ZBIR
LTH LWHESEOX L 218 T, (s,6) ZHLUOWEERRY & LT T 2R
95.

P EoREAEOHNIIRS:ED 6 HESHENOMRET LV EEE T I
M, FRIERIEQOICTIE N 2BERET L Msojt TH3. a—AHRICED, ¥
HID S5 LA a— "2 kD SO S N — 2 EHANTEFLAEE 52
EMRTES7D, FERMEOR E2HIRFTX 2. %k, a— SRR EERET
NOFEERLHIRES 22T, MREFTLVOMEDWENICEESNS L
DHIFFE N 5.

R EF o O 3R REFiE TREKERIR) o (Cyclic) , n 3RIEEE, TN EXF
GEIERTTE (t, s ZBIESEEE, HEEE) 2R 7.
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A TIE L OREFEE TRIERKE] - 535 - IEFIER) &R, £/, 2l
FEAGR S TIERFED R WR D, RAGHYKE - 5% - IEFNER 2 TRARAKERER ) & ig
ALY 5.

LIFofiTtlX, 22O OFMEZ RN, 4.2 HiCIIHEMEER O EE 7
JNZDOWTHIAT 5. 43I TIEMBIERET /1 LK HRIERIC X 2 BFE S 58X DA
iR (K 4100, ) XOWVWTIBRS, 44 HiTIEHBIRZFH L 2R SEX DL
iR (K 4.1006), @) IEFERZFIH L BESEXOIER (K 4.1036), )12
DVWTHR . 4.5 Hi T RRFEOREFE 2R TR T 5.

4.2 BHEETI

KEITIE, R—Z2 T3 NMT EFMIONWTIRR S, AFZeTiE, FHATHER
7TA XGE HRGEARZ L L a— R 2ADENE L 72\WZ 2526, Transformer 35 DG
B EET NV ERIPOFET S I3THT, 7L 1ra—2AHORIERR 7
PHEHLTEHAFEEANMT ETLVE 7 74 Y Fa—=2V 755 2 CTHIERE
TOVEREET . HAFEBEANMT £7L 2 LT, MetafhiZ ko TREAIEINT
W % nllb-200-distilled-600M? % FH W %

DS Lva—2 DP 2FHA LT, JRSiED» S HIESEORR 2175 NMT
BTN MM 2T 7 Ay Fa—= VI EDHEET S, MK, cheiEeTn
LIER. FHMEEERTIE, HEEFALEZR—R54 v L, AFETIRET 3 KIE
FEIZKX o TENETHEREEZA L8223 TE 20273 5.

4.3 WEIEEZN LICEESEX DLk

AEICIE, KSEERRE R TOBEMNR 2 — LR AGIETH 2 /MBI EEE aur
ENLUT-HESE tgt DF — RIBEROFIEICOWTERT 5. HESE X OB
Fib aur 2 U7 ERER Z B THi- 2 BERIEf 2 81835 22 T, 7L

a—RZADILFR E FERETF LD SME R EEIHS.

FHERN R & 72 2 AR S RESUI AR R TR L TV B 87 L L a — X T
DHESEXTH 5. FIEIKER (n=1) ORI — 2 DPic&EEh 2 HiE
SHEBXINRERD. b— F—F 4 —OWEIER S 27 2 %2FHL, <FLL
O —NRIZBIBEERR 7 O HESFEDO t #MBIEEE aur I2—EFRERL, X
COMNXEBERS AT LZAHL, BESESUCHMRT 2. Zo0H TR
LN t, ZITCDREFEXL s DF =BG R e U TR 7 2B L, BES
AR EIBIER- YRR S 7 L b a — o 2 T KNS 2. Bt O 4.1 D(WIZE%
Y35,

’https://huggingface.co/facebook/nl1b-200-distilled-600M
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AR TIE, FISEE aur & UTHREEZEIRT 5. £/, AR TIIEHESE
D ORBERE, o NI O HFAANOKMEEEE oM IZHEE LTuRn
728, F7lZZDDICET LD 7 74 ¥ F 2 —=> 71353, BER
FEED D 2 REE K B WHHD A EEZ: Google BIER AR L7z, 72K [EEIERD
FA121%, Python AT OFEMENER Z 4 7' F U googletrans® 2 £ L 7-.

%8, 2B HOKIE (n >1) IFICB T 2BIERNE X, Z DHIE O RKIEE TIZ
—EHHBEEE N LEEEREZ L TEL T, 2OoHL4EOKEFRERICK S5 0WH
FEmX 3 5. flZiX, n=20¢ XOHEFNRIX, FIFIKE n=1) FEsh
TRSHE-HESHEMRET L MO, ot t (72770, teT)) kb,
INERBIEREEN L CEEBIER 21T, Bz 2 BIaRER 2 2158 5.

FROFmETHRONLILRI — R T ZILa— R T ~NEBIIL, BHES
R EREAMOBRETND 7 74 Y F a2 ==V TRANTLILA—RA T %
TERS 2. ZAUIK 4.1 DITEH T 5.

KEFERZ W CHESEOIRZTS BRRIIU T o@D TH 5. SEHFE
WOWTIXREIHEE O S WS EIER > 2 7 203 FIHATRETH 2 12, Tzl
L7 EEERIC X > THARB Y ZHOXICEWIRZ 5 Z 2T, BMEDRT LI
O—RAZHIESRTE S, fiISiEe U THELER L0, BlichR7
k9512, BFOHARE-FEBORMRNS X7 LOBEREHW-OTH 5. B, &
FHNCIZR SEEIGKEIRIERZEA L Ta— SR 2R T 2 2 L D AJRERED, HE
BTHDH7 A XGBIIESEERDOSHETHD, MEOSVWEIERY 27 2 3FHT
TRV, R TIEEmML RV,

4.4 FEHER - |[EBERRICK B IREFEX - BiRSBX DL

AEICIEYEERIC X 2R S FEXDIRTFIE, 726 CIERERIC X 2 HIES 5
DYEFRTFMEIC DWW TEHIAT 5.

WRERIC X 2 RS FEXDILRIILL N OFHR ECI175. £7, Hiffi ClbR7=FHi
ZTEONE T LI — R T ZHWTHATFBEEAEWRE T L2 7 7
AvFa—=rrL, HESHEHSHENROMMBIRE TV MO 25855
(K 4100). ZOEFAEHVT, XF7Lra—R2 T, OHESEXERS
FENEIERR L, CoNX et BIESHE X 2HAE DR THZImMRR T 2 EK
L, FEE-WRIRAEIR ST LLa—8 R T IS 2 (M 4.10@®). Zoa—
R TP # AESE-HEEIRETAND 7 7 A v Fa—= Vv THAATLILa—
NRA TP NEBIL, REE-HESHEHRET VD7 74 VFa—=V THRF
Lba—R2 T, ZERT % (K 4.1 D0).

i, NEBFRIC X 2 BFGE X Ok 2 AT OF & TIT 5. MER L 74k —

NRA T, LU CHIEWEBEERET V2 7 7 4 v Fa—=V 7L, HEE—

Shttps://pypi.org/project/googletrans/
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HEESFEA MOEWEERE TV M7, 248K % (K 4.100). ZOETLEH
WT, R La—nNZ T, DREHEXE HIESHEABRL, Zoticeto
HEREX 2 AR DR TH IR T Z2E L, HIESE-IERR-YER CZ LV
T— R TP KT 2 (K41 00). Z0a— R 1" ZFS5iE—>HESER
RETIND I 7 A4 v Fa—=VTHNZT 1L ILa—RR ., WZEBHL, KD n+1E
HORERIAR S THIAT 285 Lba— =2 Tt 2B % (M 4.1 0R)).

base

4.5 NFLILI-—NRDRENRE - BERETINDODREZF
BOFRLD

RREZFEOHEMIa — K% Algorithm 2 1Z/RT. TIEHERET VO¥EEFICTHWS
TRty b, TROLEFEL HESEOXDH (s,t) DEREDP LR E87 LIV
a—R2%ERT. ), MIZFEREFLERT. 7—&Xty FEARETFTIALHLDR
MELFITOWT, s = tid 74 XEES>HAEBAAOBMER, t — si& THAGE
=74 XFEHEOBIER) 2 F2hZ2nERT. n IKEEEICBIZ ATy 7HE, N
BRIEEE D FRR % 3T

Algorithm 2 O — F X 4.1 OXREATO@ED TH 5. ITHIIHIE
FEENUKEIEIERIC & 2 BRESECERIC X 2 a—RRIERTH D, K 4100
W4T 5. IfTHIER AL ILa—RADMATHD, K410@IZEHET3. 10
TENZE A MFERE TV M, OB THD, K 410N T 5. 111THIZ
WAABIERE T I X 2R SEXERIC L 2 a— S RILFRTH D, K 4.1 DD
FMT 5. R2ITTHEASTZLLa—R2ADEETHD, K410GIEHET 5. 13
THESRBRET L MO, 0% Thh, K410OK“%YT 5. 1417HIZ
NEATRBIRRE T UC & 2 HIESEXERICE 2 a— 2R TH D, K 4.10D0)
24T 5. 15/THIE S LA a— S RADFEATHD, M 410 T 5.

REFEICEBT % a3 — R RARUBEOFEM 2K 4.2 12RF. ZOMTIE, D
XEEFWHZ - BT 2 2 THLOVRERR Y (JER 87 Lva— X)) 2E/J T
B0, UKL T 1L a— R BIICHEREAD T L LI — A% Y
DEINFEELTRNTI LA A—NZAZWIEL TV LERIHRLTWS,

", Try, T (n=1,2) 1%, ZOFETHALL TBEESESERERAGREZ L
Na—8R ], TREEE-WERIAR $S Lva— o2 | TEHESE-IEFNER-HATR <
FULIILA—RA] ITEHTE. ChASHRBUTOFTRETHEEINS.

o« IO U3, WBEEE N LSEEC £ o T, HAEL Jpng, (n— 10
X)L IJpnlt (n=20r %) ZRIOHARFE Jpn?, ICEWHEZ 5 Z
LIk oTiES.

o T X, NIVLNA—NRT, BT 2 HAFEL (K430 TRLEX) &
W RRERE T MZ K o TT A XFEX Aingl ICHIIR T 2 2L THET 5. 2
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Algorithm 2 8Tk
Input: original parallel corpus DP

2: forn=1to N do
3: if n == 1 then
Let T} =Ty

base

4
5 else

6: Let T)" ;=T !

7: end if

8 Create T := {(s,1,)} through ¢ Mizvay o Mazty 7 for (s,t) € T}
9

: Let T, =17 . UTY
10: Fine-tune target-to-source NMT model ME", using T},
MCn
11:  Let T := {(5,¢)} where t —= §, for (s,t) € T)",,
12: Let T7',, :="T;", UT
13: Fine-tune source-to-target NMT model M, using T".,

A ME A
14: Let T := {(s,t)} where s —=% ¢, for (s,t) € T!",,
15:  Let T)Hl =T, UTH

16: end for
Output: NMT models M, and ME™

s—t t—s

D ZFZHWEHHABRET VI T, ZFHWTHFEINETLTH 5.

o THIX, NFLAI—NATI BT E7 A4 XFEX (K 4.3DEFETRLEX)
Z NET5 FRHERE 7T K o THAREX Jpny, \CBIERS 2 Z e THERT 2. Z
D EHVBIEAABRET VI T, EFHWTHFEINETLTH 3.

FERTFIET Hoang 51 & 2 KIEHWEIEROFIE 9] 2R L7z DTH S. 2D
fEla — F % Algorithm 1 (2 FIZHH#K) &, I — SRR OFEMZ X 4.3 12K
3. BEFEO KIGHEEIER & AL TR T 2 KIERKEIFER OE W, HEESFED
WIEBIERIC & 3 2 — R RILRZIT O P ELTH 5. Thbb, KENWEIERCIER
FRENOWRERIC & 3 a— Yk e HIESEADIERERIC X 2 o — ALk %
RS2, RIGEKERER T 2z THESEOKERERIC X % o — %
ZHRIROMBEANND 5. LIRSS L L a— SR T 2RSS 2 TR X ICEH T 5 &,
X 4.3 1R RABHYEERIER T, WRIERE S R2EE T30 585 L a—R
A TEAFFIHD T L v a— o2 BT 8RR T (Aingrg, Jpnerg) D &0 SRR
ENTVBDIINL, K 4.2 183 RIERKERER T, T, & (Aingg, Jpnor)
& (Aingrg, Jpnt,,) D HREERE TV S,

Thbb, HRRETNVOEEICHWS 87 L a— 2K ERERIC K - T
BRI TWS., X KBRS L a— A 2HWAZ ik, HEIERE
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THURLRZENZHOTHESINTILRAN I L LI—ADWEZED L I L
PDTEXZeHHFTx2. REXER2RCERT 2, KEFRIC X 33— 2k
IROMHEZIMZ 5 Z 2T, RIEIFERERE D & REMICELNE T L L a—o%
ADENZL LD, T 8T 2FERE T VORERREE O _EHAREC
R
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EfptsiF BiRS55-EE0R
BIREE- KRR [REFE- SRR

2 J Piorg
2 T :
s IPNorg T, Jpnorg s :
base Jpnl Jpnauz
A’LTLO,,- 9 J; pntlzuz Ain aux Aznorg 1
" ; J Py
J; : J. Py
Py, - n2
. Ploug
Jpn org J. Pngyz -
PTiorg
o il J
Azntﬂ J. pn;u:c PTorg l
- J. p nl 1 J. Ploug
J 4L A@nl l aur Aintrl ; nl
t: 1 ol
+ ' Jpntrl tr
_______________ A 2
= R ] Jm
Ta2 A,Lnorg 2 J. Prous auzr
1 J, y L. ! Jpnwg
: Aint,,.l : +
| TS S . 1
_ ] J i 5 Jpnaua:
" T 2 : pnwg : Ai " l
- g ! ” Jpniy,
t—s : Jpn;uz :
A | TP
i J. Py !
i |
i +
| Ipng, | IR :
b ’ Tc2 i Aingrg i
1] | |
2 i 1 2
T | Aingy  Jpng, |
i .2 |
i Azntrl _,:
S ——

4.2: RIGHKEFIERIC BT 2 3 — S ZRILRLHE O A
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BiIRS55-IEE)

2
Tbase
n=2
2 J
2 —T? Jpn, Ts—)t . Piorg
Tbase - Tt%s A Pnorg Amwg
era L Jpny
Jpntrl trl
J
Jpnwg yy Porg
Aing, My 1
1 J
Jpnt'rl Py
+ L JIpnorg
s Ee— Y Azntrl Tpnl
T2 | TPTorg | P
: |
i Aing, — "
! iy :
Lo - 91 . 1
1] Tc : A'mo,,g i
|
2 | |
1 2
Ts_)t i Azntrl Jpn’trl i
|
: .2 1
| Amm :
S ——— J

4.3: RAGHIHERER [9] 12 & 2 a — R AJLRAH DO TR
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F£55 Rk - 7\

AETIE, BEFEOFHMEEERICOVWTANS. EBROMHT— &, FMliREE,
EEROFER, ERPIEICHIAT 3.

5.1 EERRTE

5.1.1 fFEBRAT—2--ETI

AEEBRCIIHIBETEM U274 XGE - HRGEAT L La— A& FHLE. #)
HlDoa— 2P A X T, ZRSLITRT. 2O —RA%ZlfT— & train, &
AET—R val, TAFT—R& test & &:1:1 DEEGTHEIT 2. JHT— X IEBIERE
TILNDT 74V Fa—=V 2L 387 X—REHPa— R ADILIRIC, WEET —
RE7 74V F a—=VI7HOETNVORBEFMI, 7R T —XIEET VO
ARERER W 2 72 DICH WS, MEET —&, 7R b7 —XIE5.1.3 THTIRN 2 HEFE
MHEEOH B DOATHY, ETNALDT7 74 VF 2 —=V ZRHICIIFE LW,

# 5.1 FHI S Ll a— S ZDEIER~ 7

train val test

jﬂl

base

18,669 2,334 2,334

T XD E LT, AMMERFEEEIETDH 2806, %, BlFFEe oFEHR
BRI ANIMERE Y — A — e LTHWHLI 2 EE (=) ZFRVWT, 2ToiEZHIFR
L7z, ZAUCKD, H3BmTHRARZa— S 2ABERICE L TV EERE~Y—h—
() dT =&ty b2oBRNEINZ. 74 RFEBETIEAPMERELS M CHRERTS, )
FASORHE DA RN SN AT < M E [22], AFMERAICHEES L C0W 3 HERI0EA L
HELRBEEREWEZFRIOEIREL, AEBRICBOLTIERMANSE LTwizw.
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5.1.2 FEBETIL

ARIFSETlE Transformer FDEBEFZE T TNV ERYPHFEE T3 2 2 T7HT,
HATFEEANMT £ 7L TH % nllb-200-distilled-600M ' Z{# 3 5. b—2F 4
P—EETND T 74 VFa—=V TRIERI N0 EHWS. #Hio T L
NA=RADAZE T 74V Fa—=V T RCHWEIR=ZAI7 A4 VETVITIMZ, 12
RFETH 2 KEFKEIFERTE SN ET L, BETIETH 2 KIERHEIER
9 CHELNZET AR T 5. RIEFEKORKER 2 L&ZET 5. BRBEED
IR R E 725 7 A4 XEBEHAREBRERETVO—E 2 U NIRRT, BB, 7V
PO IBAFITOWVWT, B EXFD ClkgREFiEo TE)  (Cyclic) , Bl
MEFETED M) (Back) , base l3R—XEFN, BFIIRERE, T ECFE
BERAM (s, t W3XHFEE, HIESHE) 2RLTW5.

/\‘—Zalr\/:Ej_:‘)l, Mgiste: %B‘E%@tﬁ LT%}J/H\:E/Q‘? ]/}]/:_)\OX@&%%L\VC
77 AV F A=Y IRITOERLET L

REFKEIEIRIC & ZMRET IV MO BEFEEFEAL, 1HHOKETHS
AR ST L LA —RAZFHWT I 74 VF a— v I BITWEE L-E
FIL

REAKEIERIC &K BMRET IV M2 BEFEEFEAL, 2MHOKETHS
NFHRFRE ST L LA — AW T I 74 VF a—= U I R2ITWEE L-E
FIL

RIEEEENR (9] IC&K BIERETIL MPL: BEFETFIRIC K 2IR2FEML, 1HH
DRIETHELNTHEESRT LA — ARV T I 74 Y F 2 —= Y P %1T
WEELEETIL

RIEEEENR (9] IC&K BIERETIL MP2: BEFTFIRIC K 2HR2FEML, 2 MH
DRIETELNTHEEASRT LA — ARV T I 74 ¥ F 2 —= Y P %1T
WEELEETIL

5.1.3 FHM@EAE

HERMEfEIZ Y LC, BLEU, CHRFtT ® 2 0% W5, EEZEEL CTES L
7 A4 XEEDSHAREG D NMT EFALZHWTHHIART LILa—RZ2DT R k
T—=RD7 A XFEXRRL, TTOHARGER 0—HE 2 Zh o O HERHiEEZ
HWTEHET 2. 2 OFHIFERZ Python D Z 4 75 U TH % sacrebleu[14]
ZHEALTHEMBL, MNOSLT 2B AALEZRE T 5. 202D,
HFERIC O W T RIS,

https://huggingface.co/facebook/n11b-200-distilled-600M
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BLEU BLEU (Bilingual Evaluation Understudy) {ZABIER D H 1~ & SRR
¥ OFLUE % ZHEHETH % [24]. BLEU IZH XD HEE N-gram 232 R
(IEDFR) ICENIZTEENT WS 2% i3 5. BLEU OfHEIE 0%~100%
DEZED, 100%ZEWZESRER KIS L Tws Z e 2T, B’
SNRED =27 V5| (HEEF]) OAZ B UTiHiis 2728, XHD
FEIEAER > TV B EAIXIE L WEHEiA T E 72w, — A2 BLEU 2340 DLk
DY XIERBERBRME N EbNs. BLEU R (5.1) TR 5H
%. BP (Brevity penalty: 2 ERF LT 4 ) IFZROUTLERTH I XXHDFET
XT2GBCEZLNERFALT 4 THD, X (5.2) TRDONB. Thbb,
HAXDOEX ¢ PZERXOEX r XD RO EEITHREBEIEUE -V 723
BREZRD, TNEBP LERTS. HNIXOREX ¢ 2R DEX r &
DHRWVWEEIEBPIZ1THS. ZDOBP 2R (5.1) H4D N-gram AR p,
DEATEMNICHFE L TBLEU 2k 5.

N
BLEU = BP - exp(z wy, log pp) (5.1)
1 ife>r
BP = (5.2)
e1=r/) if e <r

CHRF*T CHRFT" (Character n-gram F-score™ ™) I& N-gram D& ngr P
EHBR ngrR OFMEEZER L, 2R 0—HEZH 265 TH 5
[23,28]. BIFEHRICEAR G R DT X=X ThH5. WENEETHLHAR
FBOREROWE Z W 572, CHRFT OFHIZEL TW\Wd & 2 /2. CHRFT
DFtHEAZ R (5.3) 1ITRT.

(ngrP - ngrR)

CHRF™F = (1 + 2
(1+5 )(52 -ngrP + ngrR)

(5.3)

5.2 RERDIFE

BENMT ETNVE T 74 VY Fa—=r 7T 5BERLZIIBT —203 A4 X
235212, TNZhDONMT 7LD HEFHGOMERE L 53 1TRT. 3 —8%
JRR DR, RAEHWEERTIX 1 FIOKE T — 2D Y 4 X3 2151272 513572
M, TR THIRXBE N/ 83D 22D, a—RADY A X
BAL CIIEMAEE L D /NS otz B, £531TR L M ZHAE -
74 XFERERET VOMETH 5. Zh o OBERE T VIIRIENYE OBEETH
BEANCAER I N2dDTH 5. KRR TIE T 4 XFE—~>HAGEOEMEER 2 HiW &
LTED, HERE-T7 A XGEOBRE FTOVIFE LW, SEDOF#T 5.
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£52 BETINDIT 74V F a—=VTROIET — X DY 4 X

RAGHIKEIRR ARSI 9

Model Size  Model Size

Mbase 18,669  MPse 18,669
MEY, 37245 MP! 18,669

t—s
M, 73814 MBL, 36,877
ME2, 164,310 MP2. 72,696
ME2, 233,605 MPB2, 127,183

#£ 5.3: BETILO H B E

ain — jpn jpn — ain

Model BLEU CHRF't Model BLEU CHRF*T

N=RF74 > | Mbasse  24.68 24.94  Mpase  24.04 48.27
. ME? 18.72 19.93 ML 23.71 47.99
% 43K = s—t t—s
RPIEIRIERR ME2 15.73 18.24 MC? 23.42 47.92
s—t . . t—s . .
5 SR [9] MPBl,  33.63 31.42 MPL, n/al n/al
MPB2, 2534 26.41 MP2, 24.19 47.64

U Mbase Y [A| U 7LD 7= DG RABH AN

53 EE

5.3.1 BHEFMAEDEER

RIBHIWEIER % 7 4 XEE->HAREBRRESNVICHEHA L2224, n=1Dk 12
D FHMEMEDSWE L, #IHIZ L L a—RADAEHWT I 7 A v Fa—=v
EAT0TeR=RF74 VDTN BT 5, BLEU R 2 7 23+8.95, CHRFT+ R
a7 D34+6.48 M E L7z n=2D¥ = ZiEn=1 D ¥ = & LN THFMEDE R L 7=,

—7, KERKERIERZEH L2 25, RIERFE ST 72 I FHiE MK
L, R=ZXF74 YDETNEHEBLTHEER LIIHEETE R o 7.

REREEERICB W Tldn=1 D L ZICHEDHERIND, n=2DL %, 75
N AR A B BHEAR 8 F R 12 W3R8 2 A B 72 NCRHMIBEDMER R L7z 2 & 28 A
bt, 74 XGEDPOHABANOFERET N2 RIEFEHIC X > TEET 22, B
WRIBEECE 23 720 TR ERROMRE M L83, IHRT—XDOMEEED S
REZIORDLIRPVETDH .
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5.3.2 EERBIDO SR

AFFHiie LT, BFRFO—B2 AFTHRRAL, #DoBEREMT 5. HE)
R C 1S I BIER D n=1 O ¥ & SRS L 7ehd, HBE I % R
LT, n=1 LHRTn=2 DEFILOH IO BHNZRHBZ o7 FH2K
WK EBIERCE SN EF A ORISR BB A SN EF L L A
T, REATHLD T 2HANEL, MRb b o1,

MR, BRo#IZ 7o%15 5. B, fil2, B3 E#s.412, B4, HI5, Fl6, B
THRELSICEEKT S.

£ 5.4 FET M X ZBIEROH] (1)

JREFEX ku= kema pop us
HESHEY RORICEDDTER.

Mbase FOBIZEZTVS.
MZL, EAEBTLEVE L.
M2, FAZZNZED LT
M2, RO EDHATH 257
ME2, INEY iR A

il 2

JREFEX tanpe aynu or un ku= ye eaykap
HESEY Thz74XFETERAEEA.

Mbese ZHEIABDOE ZATED Z2IZTERL.

MEL, Iz ANBICE S 2N TEEEA.

M2, ZHRARIIRIZEX ZHA.

MBE!, ZHIABDOE ZATEI T TEEHA.

ME2, ZHETAXRDEZARKEI LN TEERA.

13

JREFEX e= i= tuye yakka taa koraci kamuy an= ne kus siknu =an na
HESEY BEAPAEU-THZDLS I EDTEELNE DT,
Mbese BRIZFHET>TDZD IS ICHFHZDOTEESNZDE L.
MEL, Bt EY->TH, FNTZD XS TEEET.
ME2, BIgIHFEY] o ThH, I ZD IS ITHRDTHELZ LN TEET.
MBE!, HIRIFFNEY > TH ZD XS ICRIH RO TEETTVET &
ME2, BRIEPRETI>TH 2D XS5 IREMEROTEZONET X,
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% 5.5: FETF M L ZBEROH] (2)

5] 4:

JREFEX onne kusu ne hi ta ne sioroomare okkaypo utar yupyupkeno kaspaotte

HESRE TR VIR ZORIF X R EVHZEICEOLFVHE»EE L .

Mbese EEWS7ZRICZDRFE > -FHEZBEEOLSVEIEE L.

M, FErER-oT2 &, OB VENZBIZE - 7.

ME2, IDBEE L o722 &, FIBEWEEZBICEVEIEE L.

MZE!, T E SR SR Z DRICA> TV B VWEEZBIEE VWAL IRV ELEL LD S
NEL:.

ME2, EEMA D & LERICZDE > TWBEEBIIESVH»E L.

1l 5

St ora ne a p ka nitne inaw poka e= koroski yak pirka na

BIESEE ZABRDBDICTHEMBT A FURTEITE2 0TI L.

MEs ZLTZOMBHERBARELZITHHATHFTI LS.

MY, L»L, BRI ENEARTHIo72ARTEZET.

M2, FNRDITHRBAREIZF THR o TETLZE .

M2, ZDHDBHRBAELZFTHHZ T IV,

ME2, FRRDITHRBAREIZFITHD L0 THIF b0 K.

1 6:

JREFE penampe anakne sonno yayasis kor wen ray toy ray ki wa isam

HIESEE RFVRBDPSMABE LBV OESMFEEZRTTLEo 7.

Ms RF U REIAHTBIEHIENTEVIRICTT 2 L THATLE 5.

M, RFVRBVELDPLIESTUELFATLE o .

M2, RFVREAYIELTOELFITE L.

M2, RFVRBFOELMLL TUOELIATLEVE L.

M, RFVRFZVELMEL BRSO Y S FEATIICHER T L7z

B 7:

RS AR tu onkami ne re onkami onkami kane yayrayke

HIES5E DL DR L TE L £ L.

Mbass ZODLEE, ZOoDIER LR SEH# L £ T

MZ3, R L L O L L7,

MZ3, 20D 3EHIFLE LTEHMLE L.

MBL, STD0fLEE, =00 ERETEH#LE L.

M, il  HEALE L TR L S L7z
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il 1 TlX, pop us (jpn. EDHBTEB) LWVWIRHDRHATE TV RD o 7.
RAEHIKEIFERTIE TRADy WS FERIAPIRTIEDL TLE->TED, £/hn=2
DIFD NMT €7V M2, DI TiE kema (jpn. /B) & W5 —RIRFED IR T
X TR,

#£5.612, L5401 DBERXT7IZR L, 7—XIRIC X > THELNLFRRT D
ZBERT. TP-IDIZT — RIFRIC X > THERINFIRR7DID TH 5. ID 1
TN OFRT, TR IERI42ITRL7IRR AT LIV a— " 2ADFEE (X = {a,b})
Z, NIZ#n&Es2RT.

HAES B DK EIFIERIC X 2 E5RBR O HARGE T! DR, pop us OXFERHAI &
LT M EBoTWE LK) CRRROBERR 724 S TED, pop usHH
AFET TEDNTES | 2EHEIT 222 ET27-DDFERR 7 BERTET
Wi otz MEFERIC X 2 3 — S RROAER, BEYIREERR 7 2EMTE T
ViU, ROFIETH 287 FRRE TV MCL, OFEZ/BT 2 LT
AlREMEDS D 5.

Bl 21374 XREEXEEFBAVERTZ2L T2hE2T7 A XD ZATIEHRAIEES
MRV EWOIICRED, ZORKT (74 XGETEERHETER V] &
WO ERERT. wm@74xafrkﬁjtr74xﬁﬁjtm92o®e%
BHY, AT —2HT TN EMRINB2G5ENRZL o720, aynu® [7
42Eﬁj@%%ﬁﬁb<wﬁém&#ot7%ﬁbbé orun i M~~, ~o
EITAT) VI EKRTENEDMD o TWL JAZ RS RIZHY[22], aynu or un
T I74XFET) LVOIEKRZRITEHNZERBTHS. ZDor un b ZDMHDH
BloEr o, BHRHORHLTET, MR LT TN ZAT) 74X
DL AT EWIRHICIR o2 —ADRZ o> -0l H 5. FEFED OHE
RpofEARD L, N=2F7 4 VET I MM ¥ KIERWEIRO n=1 D EDEF
AV MBL OHINE TADE ZATES 2N TERV) AR LTEDEFAH
FNZED, MOET L TEZORB[ITOHNTETES S, KEYHEEHENLDS Z
CCHEFRED DR TERLSR-oTWVAS.

¥7-, FiE, HWEEOBBRMPEL KM IN TRV —223% <, FEr L
THINTWS. fl31%, e=i=tuye yakka (jpn. HRIN-FHE-V2-§5 LT
b)) DX, ZAFRESELEE (e=) , PIAFFEHMFSESE (i=) 2% tuye (jpn. Y153)
LW THEHEEANICHESINTED, TOT7A XEBXOTEE, HIFEORI 3R
ENTVAERHICESVTVWTFROEFTABELL B TETWE., —/5T,
4TlX, kaspaotte (jpn. &3 ) &\ 5 ZHEFSHW SN T WS, “IHBFENIZ D
oy, Tk ZE%EME®QE%W6t ,m&@i%#%TénTVﬁm
BREICBI 2R e LTk, = AM%ZEGEIZ, ne sioroomare okkaypo utar (jpn.
ZOREEEREH) ZHWEEICE 220, b L < IF ne sioroomare okkaypo utar
ZEIEIC, ZAMEEHWEEIC 20D 2R 5. ZOHITIXRTENIEMTH 3
B, REBRICBI2KETNVOHNTIEIERECTREINZbD0Z o7, KIE
FHEEERERD n=2 D & EDETIL M2, OHITIE, ANTHIFELRY TR,
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3 5.6: BIER AR 7HLEEDZE: £ 5.4 O 1 DFIERR 7 2 Hilic

AN BERET L TP-ID 74 X3 HAGEX

Dr . - ku= kema pop us DBICEDNTE .

n=1: H#%EEE-KEHR

DY D HAFEXL Mo & My T1 ku= kema pop us A5 EMN>TWELL.
n=1: J§ 5 7E-UHR

Dr @ AARFEL MEY T}-1  an= cikiri cikoykip kor ORI EDNTES.

T DHARGEX MEL, T}-2  hopunpa =an B Do TnE L.
n=1: FtEEE-IERER

DP D74 X8 M2, T!-1  ku= kema pop us BHEBTLEVWELE.
T)-107 4 X3 M, T-2  an= cikiri cikoykip kor HhoRBIIEYERF>TEHLE.
T} 2074 XFEX M, T1-3  hopunpa =an NSRS b LY o

n=2: H#%EE-KEHR

T OHAFEX My & My, T2-1  cikirihi hacir HhoBRHIELEL.

T2 O HARGE Mo & M,y T2-2  cikirihi cikoykip kor wa ek HORBIFHSDEYEHTSLELE.
n=2: JF 5 iB-¥HIR

Dy D HARFEXL ME2, T2-1  cikirihi a= yaykotuwaskarap FDRICEDHHITE 7.

T DHAFEX ME2 722  hopunpa =an FFLBE Do TnE L.
T!-1 ® HAGE ME2 T2-3  cikiri a= turseka ENVELTLEVE L.

T)2 DHAFEL M T?-4  cikirihi cikoykip kor wa ek ~ FADRIIEY EH->TEF L .
T!-3 DHAEL ML T2-5  hopunpa =an B Do TnE L.
T2-1 O HARGE ME2, T2-6  cikirihi hacir FADREHEL L .

T2-2 D HAE M2, T2-7  cikirihi cikoykip kor wa ek ~ FADBIFH S DM E /5 L E L.
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) EEOFEREMLTED, XBOPREZLILDoTLE-%L. ZHIZMAT,
WINDET IV sioroomare (< si-oro-oma-re H77-D & Z AI12- AL 5 -l EAL
BRERE, jpn. AEIE2) EWVWHFEDORHMBTETWARD 57, sioroomare (X4
Hla— 2 23337 XD5H 23 EDOANBLARSEEETH 2. RIEAHERIR
Dn=1DLZXDETIL MEL, T TRICA-> TV 2IEL L IFRWAITWRE
TR L TWhkZeZ2EZ2L, RIEZERIZZET I LLa— 22K
WT X SR HBBEE D ’A D, IELWEENTE R Rok el
%. RAGHKEIFEER 2@ L7z 2 DDE 7V Tl sioroomare DR TETES
3, DT A M THRBRIBESEEFEZRLELE LTLEDS ZedEh ok,

IEMANZIE T A4 XSULBI#EE DFEDE D T RWEDB AR 6. fil 513,
inaw (jpn. 4 F v, K LMIN5, 74 XRBEORE - {HYOHENEZEN S
YT 5. nitne inaw T B (ain. nitne kamuy) WZ#IF 24 F v, HRKRA F
v B EMERO, RENKEFERO n=10r 20E71V MY, DT
&, TRTHIS7eAR) VoA ROEMR e 2 BB ZREICHREA T, &
[EIFEREFICH W HIE - HHBIER S X7 20137 4 XL ERE IR L L T\W3 b
FTIERWzD, KEIFIERIC X DR S N HARGESUZ K o Tk o 7BIERR 7 B3
A, ZODRRETNOFYEIELE G AL D 5. £/, BiF
FEEFNAD MP?, #FRWT, yak pirka (jpn. ~F % 2 R\ WS HEHERB DGR
HAEYNC T ETVRD o7z, FRICRERKERERO n=1 D& 2DET NV MEB,
WEKREDDFRERE 7o TED, vak (jpn. LR 6R) THRMTETVWRL- 7.
BRI TH 2 ICHEDL L TR N RIS OZDRH L 2 EET L L,
ZDRHTH inaw DFRH D & = L FIRRIZ, TR N30 - 728IERR 7 38R T
NOEENCHEE L 5 X IR H 5. ARSI N2 TORRRT7 27 L L
= RAUTEMT 2 DTIE7% L, WHDOBOWHMERRT DAEMT 2% LT, 7T—
ZEROBESLEZ TR T 2REDND 5.

16 1%, “wen ray toy ray ki wa isam” (jpn. FWIEDOE HLBIEZRITTL X -
72) DX ST, wen (jpn. FEW) & toy (jpn. DEWV) WS ZODBAEFD ray
(jpn. FE) WO ZEAZEHiLTED, Adj; NP Adj, NP?2& W5 0HRE (Adj,,
Adj 1IZZNZNRIDFE) 272 L TW5. ¥z, ZOMARBICIAT, ki (jpn. 3
%) eV EEAZMEN, TEWIE, Q0 WIEZ LT L% o7z EEREZRTEFTHR
KEDIRMHBITH 2. Zhoild 7 4 XEEOHEE (ain. a=tomte itak) THIMHT 2%
HTH 5 [22]. ZOMAREEHIRRBOREIZFICHEET % &, BREFEHAN
OHN e BlsE 5. HERHIZEEROSEL B 2R 2 EH2HWS AT, H
N ZDOEEFFNRRMINTWVWE EHRBWE RO S, 20K, RIEHFFERD
n=2Dr ZXDETIN M2 OMNID XS REFRIIEZELXZARVWE BN S,
Bl 2 ERAERKEIFER D n=2 D & *DE TN M2, DR ITNIZ S Vo A D
BENPEBINTELT, IR LTHHATHS. XEARIIEETZZLLT
b, TARXROERXZIBT BEREZ HARGETERRT 5B NMT €7 0% A

2Adj = A, NP = #qif)
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2580, TOETADN= 27 YRAEZWYNCGRIHTE 2 Zeiskdoins.
&ROH 71F, “tu onkami ... re onkami” (jpn. MIEHFILZ L T) &\ I X1H4]
REDOHITHL. 74 XDOHAEKLZETIE, tu NP re NP (jpn. 2 D0D NP, 300D
NP — 72 EAD, fED) 1366 ORBFMIHH T 2RHITH 5. KIEHKE
BiRon=10t 20E71 MY, ¥ RIEFERERO n=2 0 T DEF N MB2, T
FHEYNERHA T E TV, RIEMYERRO n=1 D& 2DEF L ME, Tl T4
7DD, =020, LIRHLTWZe2EZ 5, RENTRFRICBVWTIER
BrERD T, TENREFHCNARBORMRRT DYLFEH D 5 FEEER T
ETWhkeEZoh5. —J, REMNKHFHRCTEREZERZ LT, Mk
BHEELLBERT 28RN T L E o7, ERED ORHIZTETVE DD
D, FENRRBSLIRFOTFRICIE E72WEORMAER I TN S Z AR
.

5.4 BIERDFE®

HEFHECE, AR CTIRE L 72 ALK ERIERIZ B O AW EIER X D
BLEU %° CHRF™+ 2ME o7z, T/, EEOBREIZHE L 25, W O»
DEERDA S IR o 7=, AREI TR KIERKEFIERO M E R 2% 3.

FET—20EN - ENLEE ARTHH L7 4 XFEOSEBE K1 D7 <,
XA T LN a—RAOARGEX KRB DR DI NI ERHD, K
BORMDD S A[REMEDD 5. 25 Vo ER - BRRHINSEED D & T
HIESFE X ORERERIC & 5 7 — XLk 21T o2 2 & T, RSN DR
WADRERZ 272D, I E L RORBIEDPERSINLAREDLD 5. £
BREIZINA, B4 TRUZ &S 2 EBEREOMEIC HEREDRS. 74 XGE,
HAFEDOBFEOREEIIIER ICZ WD, RHoNT T LILa — 2 Tidi#Ey)
BRERE TN DEE T ER D o TRREED D 5.

T—RDREAALY « FECLDDRE AR TIET —XB2RT 570, HER
R XA (HHEEE - KREER) 2B 3TIC—2D 7 Lba— R A E{ERK
L7zhy, BIBRDZEXA Y - TEORERET AV EH—DETNVE LTER L
Tk, BRLTZERZEND KX A ¥ - FEIZBT 2BEROF %%
BCERho Rl DH 5.

5B - HRVEEOWE 4 TRLUZED, EFAOERD 5 2THBDEFH I L ICEE -
TVWEDIZH 5T, ZAEBINTES T, FiEr HIEEDIEE
WEE L2 XXDFE LTz, 74 XFEOGE, AR RTHD, 2o
HAGESCHICH Rz B F 2 2 WR D 20 F5E L HINFEDBGR D 6720
BHERAR 7 DIFEE L7272, FiE e HWGEDIER B3 2 Hi0 8 T % 3,
Mo T XDV ER I N B ERK 7 5 7 A]REMEDS D 5 .
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BRI - WERIROIRE 6 TRLAED, 74 XFBETIROKIZEDONRA
SRFHEBREPHVSND Z 23D D, TVl 7 A4 XFERE DRIDOFR
LT, IR LLa— RROHARGEX TIIZFEREINTVWAE X E EiR X
NTVWBEXDDHD, REFWESEDRDHo7-. 2T X D BRI OBIERICE
U CHEYIZFZENTERD> - 2A[REED D 5. — )7 CIREFIRIC X 2 HERE
BHOPLFIZ & » TRIERROE A E L2 — 2 bR SNz,

HIESHE- M SEMAOBRETIVOBE AMATCIIERSE (HAE) XHLRD
BRDIKEIHFIERIZ Google BIERZFH L 7243, Google BERIE 7 4 X X ALEH#HEE
ZEUOXEOHRICFHEL TV DI TIERW. Z00fhEEEZ N L
KEFERZ R CHESEXOERP KR E S Z(L LU R[REDL D 5.
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FeE DI

6.1 L&

AWFFETIX, KEFRSFETH 2B 7 4 XGED & HARGEN O FEMEIRR % Xt 5
2, RIERPERIERIC X - TEIEROMREZ S0 2 Z e I TE 202 MGt Lz, K18
HSEIERTIE, WD D BED T LLa— 20 bR EF L (HAE -7 4 X
FE) BEEL, ThEHWTARILALa—RADOHESEDO X ER SO UH
RT B THERERR7Z15T, Zhze 7L ba— SR BMLTZ. R,
PER U727 a— "R HOWTRIRE TV (74 XEE>HAGE) 2%E L, Z
NEHWTARTILLIA—RNADFEEEOX L HESEDICHRT 2 Z L TH -
BREERR 7 28T, NIl a—SAZBMLE. Eito—#o a— LR e
NMT EF NV EEOEBERZRKET 2 22T, K7 LLa— RARWENCIREEL,
7O NMT £ 7LD 5E 2 WiERNcm EX 87z, X512, FEORBRIYEIERZ
R U7 TR - 5 - ERHER) Z4RR L7z, #RERIC X 2 a3 — 230k D
A, KEFERIC X 2 a — R 2YLROWIE Z B U7z, AR E O &S WBEHFED
H¥ - SHBMEIER S X7 02 HWT, 71 1a— 2B 3HESEDOX
(HARFEX) ZoFESCOCRIERR L, Zh e HARGESUCHERIERT 2 2 & TH - &HBIER
R7 &8

FHMSEERClE, RIERERIERIC X > CTRIRROFEE M L3 2 Z e 2R L 7. #)
DRI LN —=RADAEDPLFHINIZR=ZA T A4 VETIVITHNRT, KIEMH
B 1ED Y ZZIEBLEU 2a 723895 KA >~ hal kL. 727201, KIEHEE%
223 L, BLEU Za7ENR—RA T4 VETIILARS I L7223, K18
M1 Eor XD HE R L. —7, R TRE L 2 ERKE - ¥ - IEE
REBHLZE X, R—XT 4 VEFIUTHART, KBRS 1 EOFZ BLEU
Aa7h 596 KA ¥ MEFL, RIEFEED 2 BIOKRHE BLEU 22 723 8.95 R A
Y MERLU. KIEEEEERS - NCFHEEE R L, dEEALNL» o7z,
EHIZ, WL OORERFNZN L CEMR 7 =0t ziTv, REFEZHRET
572 DWW ODHFREIRS I L 7.

LL

%1

6.2 5103
AR D S D IE R D RIS~ S

1
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Nk OER - ENMEDRE SHOEBRTHH L TWRWT 4 XFEDCHR, FF
CBEAIRTOARWKENE X 51BN 5 22T, o7 1LIra—%
ZDENRDVIRNVE WS HERNETE0HENLD 2. T2, BRRMEED
WEL LT, AFRTHHALET IR PORDIIECEHOEE L Lz, —
ERDCERTIZANEDA L HMI N TVARVW I AL L, R LT—2D Xk
WICEL Bolr —AnH o=, 2k D, NMT EFAZEYNCEET
X o ZAREMED D 2720, T L LT — RANDIDOXY D ZIEET 5
ZEPRETHD. ¥z, LiloBEMBEE TN, FEO HARGERDZR
FERRICR > T0W A DD D, —IR HAGEDEIETIZ R WS — A b TEE
L7z, N7V La—ZXOHARGEROZHARDDICEZHZ 5 Z & TH
ROBENA LT 20MIET 22 bR ETHA .

ARNELCRIEN, FERORE 7 HTUNRE/RLTVWE XS12[3], 74 XGED
XD Z AR ZEDNZ L, REFEXDOLMBUIR SN 5. R E X5
X THWHN S ANMERECRER, RIAIER 579, Igarashi & Miyagawa
DEMLTWD KD IT[11], HERXZE L REEROXIRE 7T 5 2 2T, EIE
DRFETHWLNS K DHEYIRRFAZB/2 e TErBbhs. £,
HEZCHELT, B3ETENUAED, AR TEMLIZ ST LILa—oR
AFT =R HRT 272 DICAERIOERZZER L TWARWL. LarL, fi
ZARRT S56E ORI OGERENE TN S Z v, ERDOSEE
MHAZZEE T2 HEVFELVEEE AR, 2Dk, FATHSE[11] D
EIORABEZIZa—1 R R T E0ELDH . X ETHRT 2 Z 21Tk
D, AEZLRDTLBETHDHI2BREDT —XBOMRTE I =, AF
FEDRETFIRIC X o THIERBE D[RRI LT 2 0G5 T % Z & BRBETH
A9,

HEIERZB D 7 1 XFEBOIERE: BHROF v V#EE WEIERZHWTa — 2k
BREATORE, HAGEDNS 7 4 XFEANDOFERIC X > T7 4 XFEXDIEXHERK
ENBARENDDH B, 74 XFBLXDIEXBED—D LT, 74 XFEEEID
TERF v 7 2MAT2HENEZONDEEAS. 74 XFBOHFNXZ D)
GRS D ZTENED LN T W5 728 [22], H] 2 138 & EHE D 7 — 2560
HANHEESRL, BRRO 7 4 XEEXOERE BT T 255283
58T, 74 XREBEXOHEZHETE2DTIERVNEEZTWS. KK
FICBWTIE T A GBI OEB & ORFEZER T 2 R 72200 - 7228,
7 A XFEEMEIEROEER LO—Re LTSHOBEL Lz,

BN EBENOILE AMILICBVWTIIEESEE (HAGE) 2 S/BISEE (95E) ~
DFMFRIZ Google BIER %= AW /253, Google BIERIZ 7 4 X LR EFE = &1
BOFFRICRLL TWB DI TIERW. 22T, 74 XLBEEL & H
BXEREAIM T —& e L, KSEEFHROSEORRO ICHZE I/
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7L T® % NLLB (No Language Left Behind) [29] ZRX—XEF /L& L TH
WTHZES M - ZRHSEONMT EF V27 7 4 v Fa—=r T Lk L
L, 7274V Fa—=V 7 IMEFHLIEXED D o772, T2I2@EWEl
REENMEONRr o7z, 518, 74 XFE - HRFE 7L L2 —ADAT
%<, MPERBER YL UTREROIREZEM L, HIESEE - flSiEM O
FERET A RZE L2 %, FEE2 S BESFEMANOREREE W T
LWERGET 5 Z L ISEERRETDH 5.
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