ot
g
i3]
l

o

FIIEFERRE FERm LR (202543 1)

(BEEFEESHEDOHOEHESE AV -ESERMEEERR

Wb IEAL Y Justin Vasselli!  FFF(HE !
IH: @/\ ' Yingtao Tian?> _EIEA: R JE530 KER!

R R BHE B K E R

sakajo.haruki.sd9@naist.ac. jp

2Sakana Al
tian@alantian.net

{vasselli.justin_ray.vk4,ide.yusuke.ja6,sakai.yusuke.sr9,kamigaito.h,taro}
@is.naist. jp

e

HAEEEAT T VOMREE /-2 555, FHCK
BFRSEICIB B 28, HAEEBEATTLOY
77— FHEDAAEZFAWTHNSEDY 7'V — Rl
DIAAEHHE T 2 FELIFI SN TVWSE, 206X
HISEDa— 22 AW 52, KREFSEOTIC
ZH07%a— RADBEE LR WGEERZ N, ZD—
T ZL OFEBIIIREENFELTWS, £
ZCARMZE T, MERFEEICE S 3 77 — Rl
ABDOPIHHL D FIEERE T 5, EBROMGE, BT
DFETIIHEL o TV SEEICH U TIREFE
BETHEZeBHLNE o7,

1 IXLHIC

HADWH SR WERBTErN-EME O, &
EEFE, BN L HZ SEOHE Y BEOT 3
T, ZONBEEMB ZeNTE S, A, 3
FEETIVEIREBICHE I S Zi2iE, Uk
NEE MR R Y, A RTFIEND 3,

ZoHD—oIz, HHIFEHFEAET NVOEREL H
FISRBICHEE X B2 2 WS FELD 5, BHFOTFIE
BT LILa—R2EHAWCHSEL HNSEON
JGREREE - 72D (1. HDE2WVIRESHEL HNSEE
DFERDERDICEHLREZD LT, BREPBHE XY
%102,3,4,5l L2L. ZOoDFEIE, HWEED
KEFRSHEOLGA, RSB DT LILa— AN
FELTOWRWVLE WS MEICERT 5 [6, 7]

FZTAMETIE,. ZORBERBIRT 272012,
WEREFEZFB Y LBk FEERET 3, AF
Fix, BUSEDO N2 F AP -0, 55
HMToH7v— RO, 2hzHWHNE
FEDY 7T — FOEDIABLDOHIIA 572 5,

FE%Z RoBERTa [8] ZHETILE LT, 7T2ODF

— 1716 —

BERHWTITo 72, EBROSR, IBEFEIAVS
T=APLEIZHDPDPDLT. —HOFIEIIBWT
EIERFIEL D  BWEREZ IND 720 FHTIERTFIE
TREBLETOMRELIROLNTVWAEFIEICBEWVT
X, BETEIENTH 2 Z R ENTz, A5
DFEF, WMRFEZEL WS Z L OKEFRSECTHA
AJEERR SREERE W5 2 & TR HRTFE T
AETNVEMOEBIHICZEEDDTHD, KE
HEEDILE R X A7 IZETHMFOSHEETLVOR
EZEIT 2R D DTH 5,

2 [EiE3E

HAEEBFAET AN LSHEICHEASES
KWL 207 7u—F25H%, 2OHD—D
I, BEBOY 7Y - N OAAZHWTHNE
5%0)ﬁ‘7?7-Fﬂi&ﬁ&é9ﬁfﬁﬂﬁ{t?‘é?7:fD~—3L
23% %, WECHSEL [2] I3&BFEOHEFEa — %R
PHOWTESL#NEDAA L, KEEE - HIY
SHEOMRFEELZHVWT, HNSEOY 7YV —FK
HDAALZ OIS 2 FEEZRRE L e — /1T
FOCUS 3] \IMREEFELZH WS, HEEe HNEE
DY 77— ROEZDIHFEHLTH 77— F#ElDHIA
AWML T 5, 51T, FOCUS I3¥ 77— FD
WAL D & ¥ 1T Language-Adaptive Pretraining (LAPT)
%175, UniBridge [4] \3FBE Y A4 XDHEKRZIT- /=
%, MEEC BERROMAICEH LT 7V — F#ldiA
AT 2, FOCUS & [FMRICY 77— FDHE
ZDIWHEH LTI § % D5 ‘3‘77~ R H3E
BB EDPMBREHEICHLTIZHEEFE I — A
LELNLHNEDAATHWTHMUEZZE L
THIHAt$ %, %72, UniBridge {2 LAPT (Z MLM 48
K ¥ KL divergence % FI\ T\ %, Trans-Tokenizer [1]
WBRER T — 2% FHWTHEERN D7 4 X > b
A Z e THNEREOY 77 — R 2wk 5 5%,

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



WECHSEL (3§D IAATIESD 72D D B 2 FEED
HEOBSEa— A HSELHNEED
FEEEENNA L WO M TIRE RS EA O3
#7233 5 7z, FOCUS & UniBridge &% 77 — FOHE
BROERHWSD, HEEL LTHONSEEC R
RAEXFERHWTWEZD, ¥ 7V —RKOERZDDIZ
EAERDPOTLD TR XIZEREVRALD 5,
Trans-Tokenizer IXJR S8 L HISFEDXER a2 — 32
ZHWS 729, %hﬁffb&mﬁﬁﬁﬁ%k@ﬁ
HATEZ20We WS H3ERD

3 RBEFE

A TIE, HNSEOHE (> ) —) 2
AT R HEFEIC KD ERDPORDIFHHEEH VWL
Wl FERRET 5, IREFEIIENEED b—
7 F A —0FIFR, ZFEMOY TV — FOxeff
J. HNSREOY 77U — D IAAD LD &
%5,

3.1 b= F1HF—DilliR

HEODLY MY —FHWTHREGED byte-level
BPE b —2 F A —[9] 2T 5,

3.2 BI77— KoMt

AFFETIX, H 7V — FEA TS & B3RS
ALTXIT T & v D 2 MEOX NI O FiEZ 7
L35, 2201IH@LT, HFEFEOZY MY —ZHL
T L7z =2 F A4 =2, BETOET LV (H
ETN) D= FAF—FHNT, FHEHFEOLY L
V- EEOWMAGZY 7V — F5EIF2 (¥ 1a),
DTV M) —LEBEDORT DEEENRIT -2
¥ A7 L. Trans-Tokenizer [1] & [RIFEIZ fast_align [10]
ZHWTY 77— FHA, & L IEHBHRAMATHN
St HBEORTOMREHEERZE S (K 1b),
ZomprsHBEEEOEWRTOAZHEB L. BN
SOV TV - R ESEOY 7Y — FOXILNRE
ER 3 %,

B0 - RHEGEOMEHT BHWSE - HSEY
7V — FREREZFEICLT, HWEEOY 7V —F
CIESEOY T — RO 1 HEZDOMIEREERT 2
K ic k) HUEFED M =2 F A =2Fo% 7
T—FD55, WMLTRHEEDOY 77— FORE
ENHVHDIIIAEFEDET LD UNK b —2
ZED YT,

— 1717 —

SEBEMT DN (T T Trans-Tokenizer & [AI#EIC HL
FBARNDITRTOY 7Y — FEEFE - HNSEERIIC
MG d D (ZRZNE) &, HE@ED 2T 7

T — REMSIEZD O (HBEEENS) 2 HET
%5 (H1c e ZZTHREEZBOY 7TV — FHFED
WTWRWY 7Y — FIZIIRZEDET LD UNK
=2 EEDYETE, ZDrE, ZNThDHIE
WX THIBMT SN2 YT T — FR7 DOHHEIX
HEERTOHEDY 7T 5, ZIZT, HEELH
MEFEDHEERT (we,wy) T 29 7V — REl%
S=(s1,..., sm), T = (t1,. .., ty) &L, m=|S|,n=|T|
LB, Fhoo TOHERTOHEZ c(ws,w,) &
T2, ZXEHILTIX. RSB BN SEDHEN
DIRTOY 7T — FEENIHIOFT 3, Zan
SRLNZYTT— KR (s,1) DFHEIZRD XS
WICEFRSI NS,

Vs; €S Vtj €T :cal(s,t) = c(ws,w;) (D)

RIS T, RS Y ANSHOS 77— K
S DIAFE 7 (7 L7248 S WIS BT 5. T
D 51T T — KIIRIERT 5.

m/gcd(m,n)
IS/ OENDZT T T — FRT (s,1) DFEEIZRX
DEICERSIND,
. . . _ C(st Wl)
Vie{l,..., lcm(m,n)} : cin(s,t) = —m/gcd(m,n) )
Frode, HIEHEMNTOMGMITIZIT L 20
T — RR7 (5,1) DFZIIRD LS IWCERI NS,

e(5,1) = 3 (cn(5,1) + cin5,1) 3)

3.3 BT —FiEHiAHDEAL

ZZTC. HHNSHEDOH Y 77— Kt ITHIET 3
JREFEOY 7V —FOEE R A, REHEOHZY 7
V—Fs\EM§%®@5ﬁ77—btkﬁ?5@
DIABLDEEGEETNZNES . ET T2, A IZ)&E
TE53H2% 77 —FKs®DA B ZHENEEIZ
TS ITERS NS,

c(s,1)
fMﬂ=i;;a3 “4)
HEEDOY 7T —FseA OMDAA eS e ES %
WT, HNSFEOY 7V — Kt OfdiAA el € ET

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



HI0— R H77— R
> EHRL |:|
E# (S8 IVhU— (BNSE) lil . 80 ] . s :
‘ | | | ‘ . 20 - 2
. 18 BRE(]
E{?{L@jb VT Y- BNEHED =05 Y= ey EHEHIE R
THTI— KL THTI— Rt = T . .

|:| |||.-. S@ || | O0) - @& )

(@FEHED I —27F4X

X 1: FEEEHWEY 7Y — FoxoffiF, %77 — FHEA -
EBERMHRT 5, ZITCIRHIREEORESR 10 & L,

RICHIDT B3 EHEEEOY T — ok

FEUTDOEITHIET2REFEOY 7V — FoHl®
AALDIE e LTt s,

el = fisl)- €3 ®)
SEA;
4 RERERE

FEED T — X THAT¥E X172 RoBERTa V % &

ETNLE LTEBEZITI, £/ b= F A ¥ —
DRI ISR 22 7' — REDY 1000 1272 %
;5m%ﬁbt(HﬁA%§%%F%v%\E$
E. HHEFE. A NE. A2 Y v MEE.
X — )Lk, NEE % FI\W T, NER & 2 7 Califi§
5, u—h%@éégtT 2ty Ffﬁb‘gﬁémnn
B3E 1D THBY, HEF—KIZ, FAViEL
HAFEIZ DWW T WECHSEL [2] T XA TW3
MUSE [11] ® B0 S 75 - HiED S REREEY 2 v
b0 VATNEEEY VAT Y » ML 7 X —ILEBIT
B L T3 WECHSEL [2] TH ™ & 17z Wiktionary @D
HINS3E - HEEREY 2V 5, MMEEICO W TR
TEINGE - HEEEREE (12] 2SI L7 — &9 ZHu
%o MMNGEDFEFIIBEEGEP R LTV M) —RFE
2O, ZOMOFFEIHWEEOHEE 1 DI
WU CHHEE 1 OAE DY ToshTwa,

B 7V — FEDIAADL D FiEDMRE
H#ET 3 7-12, FOCUS [3] ZHHWT 3 EERT 2,
FOCUS IZHEFEa—R2AZHW2 3D TH S DT,
Wikipedia D 57— X0 iV 3, 7272 LisMEED 7 —
R Y T T — Z DI N DT R o7, BSiE
D= F AT = DT =&ty b SEK 10K

1) https://huggingface.co/FacebookAI/xlm-roberta-base/
2) HMEBIEACKEM X FTRILENZ D, 2 2 TEERFD
T—=&ty MIwI 7y XFTERES N2,

3) https://github.com/facebookresearch/MUSE

4) https://github.com/CPJKU/wechsel/tree/main/dicts
5) https://github.com/tyotakuki/manchuvocabdata

6) https://huggingface.co/datasets/graelo/wikipedia

— 1718 —

(b) 77— FOMER L SEE

©) B 77 — F O®HAF T
FEHEALOM M EOWTHWEEO Y 7V —

K1 KEEBLT— Xty PTHEZIATWS LT

Eha XF
KA V3B 55 VF
HAGE T T e A F
HHEE 5SFUNFE
v A TIVEE 75T NF
VRV bE TV F—HV—
7 X —)LEE 7 R— )V F
NS 5 F UF
2 BXEBIBIIHEOEETNIERBE T X
A b7 — X DRl
5B EEE RE
KA VG 101,997 1237M
HAGE 25969 119M
YRR 7,592  0.4M
v A JIVEE 1,131 3M
A7) v bEE 5,282 3M
7 X — )Lk 5,656 M
TYNEE 21,620 -

@ﬁﬁfﬂﬁbk%@%%méo%ﬁ%maihé

R TXFAN T —XORFELHIEIR 2 D@D T
26%30

EBXEEETANE T 74V Fa—=V T %L,
NER D MHRETEHli S 5, 2 Z CWREBLI-ET
KT 2 LAPT 31T H 7RV, FEMIETER B IH
# 3 %, NER 7 — X v b I WikiANN [13, 14] &
ManNER [15] & HwW 3,

5 RO

FERDFERIIR I DEBED TH S, BBITTOET IV
T® % RoBERTa DFER L BB FIEOEREIERS
. TIAXY VOB Y 7Y — RAHEEMIC X
6? PR T7Y ]‘un\ 7)(“—‘}14":(\ (FE?J‘H%%V%
WTIEREFEDIE S PRWHRE Ko7z 7

7 — RENTHIGM T % T 2856 & BEEHEAL TG
NI ETZHEEEENZ . 7 X — LB HNGET

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



3% 3: WikiANN ¥ ManNER (¥ 3 % micro F1 2 27, Ours(word) (& HFEHN T7 94 X b2 LI-FER %
#F L. Ours(subword) 1¥ 7V — FENT7 74 XV R LI EDEREFERT,

FAVEE HAE HEEE UA e HX X2V v ek 7 X—ah ek
RoBERTa 89.61 7533  62.39 38.73 51.48 27.58 73.52
XLM-R 90.27 81.28  37.59 28.30 48.85 34.78 65.32
FOCUS (XLM-R) w/o LAPT 89.42 78.40  32.10 7.69 31.90 24.71 -
UniBridge (XLM-R) [4] - - 43.20 - 42.67 29.74 -
Ours(word)@10 w/o LAPT 79.65 71.62  41.87 31.46 53.50 38.05 92.41
Ours(subword) @10 w/o LAPT 80.01 71.57  44.02 37.96 59.11 32.16 91.81
Ours(subword) @2 w/o LAPT 79.64 71.57  38.23 34.96 42.08 40.18 90.61

HEERMOIE S BMRERE W e bh b, Th
WKOWTIESIHTwmL 2 ((Fc 321, BN
SOV 7T — FOEDAHLDHIHLICHW %72
D, FHEBOY 7Y — R DR7OHBHEEDRE
DENWERZ Y, BEL 2 ENCHKET ZHEEFIWT
NDEFFBIZBVWTDH 10FEFE L &= XD HRED
KRLTW3 (f8x D Z&H),

5.1 EFR0FHCEROBER

F 9. B I00D RoBERTa & L 7= & = D1 hE
Y EEEORHEER T 5, HHEESH ELY R
70y bEB. 7 X—)LEE, WIMEED 3 SEEICHE T
DR Y LT, JEREE RHINTE N E WD T & A%
Tond, ¥l FURATZ Y v FEE I XA —ILEEIC
DVWTIIHFE L 2L BRI F KRR FfD, — /5T
WIE Y ZHNICD B -oTEBY. BhawsEr2iio
TW3 HAZETIZ RoBERTa DIE 5 3HHEED R W,
COBHE LTRHAREOXFHOZINEZ N
%, XFEOMENZNEWVWS Z i, HELWVWSIR
LNFERBEREHVWT =20 F A —%3HT 2
TR 7Y — R Z2 DM DIAAIE T 7372 KRBT
R ZENTERY, TOEDHATEIITT 212
BFREOMEBIERIATW -2 HERINS, VA7
VBB HAGE LR U & 5 ICHGEE L I3 R HINIC R 2 3
SFETH 2P, RoBERTa DIX 5 BIEEN RV, %
BUWCHOWIHZFEOREN/ NI W Z CIFEBEDO—D T
hreEZLNS,

RIZH 77— REN ORI & BFEBAL O35
iz 2, HREHRMDEF S PEREDPRWERE
W7 X— VB MNGETH o2, T D2 FiBICHE
L. ¥7-HFE MMM SEL 3 @A L2 nE S
R LTI B D 5, 7 X —ViEr il
MEEIWCB U I3 A RN E LB EE LR Wz, B
FEHNTH T3 H 7Y — RORBELHISA T S
N, FRVTU—FHEMALIDDB /A ZXBADIIL W
EWHRHERBZEEZOND, — T THADIEE

— 1719 —

E23H 2 FEEICOVTIE, HEERM OB EIE RRA
27 DR THEFADKEITHISET X2V, ZHUEEE
EFEOLY MY —IZIEZL OGS, EEORBEE DA
NEENDIDNOLTH S, HARGED 7 X —ILiBERTHM
PR FIRRICHFAD BN LR VWEETH D
M, T2t ZIXEFOMAEDORIC X 2 H4FHDOELE
FIVREZE L E 2 AUX. HARGEICB 2 HEERAL O
PEREIR R Z G T % %, NER X 27 TFHili L T W
%78, HAFOBRANCEE L KETHFAOHHE DA
I X o THREDZEL T 2 DI > T\,
DGR S, TR DMEE » RN 2 2 RS
FEREM BRI R RN Z B R o h 2,

52 ERFELDOLHE

B 7V — FHDIAADHIIULDOFED—DOTH %
FOCUS k[t § %, 7F 2 b7 —& %MW LAPT
PRORVEECHEL CRIEETHEOMEL —H
LTFOCUS # EE o TW3, (7. ZL DKER
SRS U TEWMERE % 7 % UniBeidge & FE#gE L
T, IREZFHEDIEESIBENTVWE Z b 5,
K2ITREND X512, MEFETHWS F—&1F
VPETHZIEDD, AT —ZRVihoizt
LT, HET—REIEEETNVOEBICHERTH
Y EZ5%,

6 &HOHIC

ARMTR ESEBHEZHVEY 7Y — FOHDIA
BB ORI R FEERE LTz, EBOMBRE, %
FIEEIPRNT =X TEIDZL DT —REH WS
KFEOMRESR LA 2 Z e ARE Nz, THUIRER
FENMREFRSEOSEETNVOMEEZR EX 2
DIZRNZIHIDZ L R ERT 5,

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



BE Xk

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

Francois Remy, Pieter Delobelle, Hayastan Avetisyan, Al-
fiya Khabibullina, Miryam de Lhoneux, and Thomas De-
meester. Trans-tokenization and cross-lingual vocabulary
transfers: Language adaptation of LLMs for low-resource
NLP. In First Conference on Language Modeling,
2024.

Benjamin Minixhofer, Fabian Paischer, and Navid Rek-
WECHSEL: Effective initialization of subword
embeddings for cross-lingual transfer of monolingual lan-
guage models. In Marine Carpuat, Marie-Catherine de
Marneffe, and Ivan Vladimir Meza Ruiz, editors, Pro-
ceedings of the 2022 Conference of the North
American Chapter of the Association for Computa-
tional Linguistics: Human Language Technologies,
pp- 39924006, Seattle, United States, July 2022. Associ-
ation for Computational Linguistics.

Konstantin Dobler and Gerard de Melo. FOCUS: Effec-
tive embedding initialization for monolingual specializa-
tion of multilingual models. In Houda Bouamor, Juan
Pino, and Kalika Bali, editors, Proceedings of the 2023
Conference on Empirical Methods in Natural Lan-
guage Processing, pp. 13440-13454, Singapore, De-
cember 2023. Association for Computational Linguistics.
Trinh Pham, Khoi Le, and Anh Tuan Luu. UniBridge: A
unified approach to cross-lingual transfer learning for low-
resource languages. In Lun-Wei Ku, Andre Martins, and
Vivek Srikumar, editors, Proceedings of the 62nd An-
nual Meeting of the Association for Computational
Linguistics (Volume 1: Long Papers), pp. 3168-3184,
Bangkok, Thailand, August 2024. Association for Compu-
tational Linguistics.

Benjamin Minixhofer, Edoardo Ponti, and Ivan Vulié.
Zero-Shot Tokenizer Transfer. In The Thirty-eighth An-
nual Conference on Neural Information Processing
Systems, November 2024.

Mikel Artetxe, Gorka Labaka, and Eneko Agirre. Learn-
ing bilingual word embeddings with (almost) no bilingual
data. In Regina Barzilay and Min-Yen Kan, editors, Pro-
ceedings of the 55th Annual Meeting of the As-
sociation for Computational Linguistics (Volume 1:
Long Papers), pp. 451462, Vancouver, Canada, July
2017. Association for Computational Linguistics.

Meng Fang and Trevor Cohn. Model transfer for tagging
low-resource languages using a bilingual dictionary. In
Regina Barzilay and Min-Yen Kan, editors, Proceedings
of the 55th Annual Meeting of the Association for
Computational Linguistics (Volume 2: Short Pa-
pers), pp. 587-593, Vancouver, Canada, July 2017. Asso-
ciation for Computational Linguistics.

Yinhan Liu, Myle Ott, Naman Goyal, Jingfei Du, Man-
dar Joshi, Danqi Chen, Omer Levy, Mike Lewis, Luke
Zettlemoyer, and Veselin Stoyanov. RoBERTa: A robustly
optimized BERT pretraining approach, 2019.

Rico Sennrich, Barry Haddow, and Alexandra Birch. Neu-
ral machine translation of rare words with subword units.
In Katrin Erk and Noah A. Smith, editors, Proceedings

absaz.

[10]

(11]

[12]

[13]

[14]

[15]

— 1720 —

of the 54th Annual Meeting of the Association for
Computational Linguistics (Volume 1: Long Pa-
pers), pp. 1715-1725, Berlin, Germany, August 2016.
Association for Computational Linguistics.

Chris Dyer, Victor Chahuneau, and Noah A. Smith. A sim-
ple, fast, and effective reparameterization of IBM model 2.
In Lucy Vanderwende, Hal Daumé III, and Katrin Kirch-
hoff, editors, Proceedings of the 2013 Conference
of the North American Chapter of the Association
for Computational Linguistics: Human Language
Technologies, pp. 644-648, Atlanta, Georgia, June 2013.
Association for Computational Linguistics.

Guillaume Lample, Alexis Conneau, Ludovic Denoyer,
and Marc’Aurelio Ranzato. Unsupervised machine trans-
lation using monolingual corpora only. arXiv preprint
arXiv:1711.00043, 2017.

Jerry Norman. A comprehensive Manchu-English dic-
tionary. Harvard-Yenching Institute Monograph Series.
Harvard University, Asia Center, Cambridge, MA, April
2013.

Xiaoman Pan, Boliang Zhang, Jonathan May, Joel Noth-
man, Kevin Knight, and Heng Ji. Cross-lingual name
tagging and linking for 282 languages. In Proceedings
of the 55th Annual Meeting of the Association for
Computational Linguistics (Volume 1: Long Pa-
pers), pp. 1946-1958, Vancouver, Canada, July 2017.
Association for Computational Linguistics.

Afshin Rahimi, Yuan Li, and Trevor Cohn. Massively
multilingual transfer for NER. In Proceedings of the
57th Annual Meeting of the Association for Com-
putational Linguistics, pp. 151-164, Florence, Italy, July
2019. Association for Computational Linguistics.

Sangah Lee, Sungjoo Byun, Jean Seo, and Minha
Kang. ManNER & ManPOS: Pioneering NLP for en-
dangered Manchu language. In Nicoletta Calzolari, Min-
Yen Kan, Veronique Hoste, Alessandro Lenci, Sakriani
Sakti, and Nianwen Xue, editors, Proceedings of the
2024 Joint International Conference on Computa-
tional Linguistics, Language Resources and Evalua-
tion (LREC-COLING 2024), pp. 11030-11039, Torino,
Italia, May 2024. ELRA and ICCL.

This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



A HYITO—FRD21 T %8E

ZIZTRREME LTRAVERRD FIT3, Ra4apobhd@ED., ¥ 77— FOXA TEBHZ-2 LTHMHRED
M EERENTH S, ZOZ b, FT7T—FDOXRA THROEINIETVORRNEED ZDI2EH T H IR0
Zehbhrs,
4 P ITI—FRHEMNTTIA XY P RRBGEICBIZ =2 FAF =038 29 TV — DX A FH L VERE
DYESLEA

PTU—FDRATE 1000 30000
Fl xa7 80.01 80.36

= Enra
B EERODFFHERTE
T7AYFa—=VIZHWERTX—RFES5DED TH S, EBRITIE NVIDIA RTX3090, NVIDIA A6000 % A
Wiz,

K5 T2 AV Fa—oV T DRI RA—&
NAR=RF X —& fid

seed 42
epoch 5,25
learning rate Se-5
batch size 64

£
C HEBoEBECHEOERFR
HEEEDHE—2ICN L THEZBOHIE— DO ER I N HETIE, HIEHEMNTOMNGMNITZIT & 2. &HEE
W2 ZeDRVDIFALITH S, MMNGELUNDSIET, 77— REMNTONIBIT 2T - 72135 P HFERAL X D
HRED R VDR Z D=0 TH %,

D BHERTZICEFh3TITU—FrE®OHEESE

ROWFY TV — FEAZHWEIGEICBITS, BEEEOY IV —RFLOR7EEVWHEHECTHEHELE-HWSEOY 7
7 — R, (UNK X 7 CTlRZVESEOY 7Y — FOEDIALZH W THEHODALAZII LN ZHNSEOY 7V — F) 28
FRLI-EHNSED N =2 F AP —DBERICEDZEEL, b= F AT —D¥FICHWEFHEOZL Y MY —% b—72
FAZLELEDTRTOY TV — RICEHDZEEEZRLEZDBDTH %,

P77 — FHEDAADOUHHLICH W2 BIUSEE - RSB 7 HEEE OBIEE 10 IZFE L2355 (threshold@10) % &
28, Yo RA7 Yy FEL 7 X —AFEIZBWTIE, HOIAAD UNK b — 27 YDA CTHIHHL IS 7T — F28, BEED
IV M) =Y T T — R L THOZTELDEVEEZHDTVWEZRbhrd, ZThoDH T U — FBRFEE
DY 77— KRBTSR TVWE Z e EH 7Y — FEATOFER oML rOHLBHEOFELRERT 25DTH
3k51cB8 %3,

L3 TRZ ., BEAEOWENAMLELEZY YR 2 U v FiE 7 X -, WlER, PR yFEo s b
V—DY 77— FREIIH L TR, EWZEL DY TV —FAFEEDOY 7V — F2HWTHEHLE A TWE Z e bh
%, BHNSFEOY 7V — FOMDIAAIZHWBEEDORIED 10 DFEICEL T, H#EOZY ) —D3 77— RLK
AT 3EMEY 7T — FOEEHR—EDEEGEZHEATWVWAZ LH, IS X AMEER ICKETH S L5 ICELAS,
—HT, BEEZ2ICHRELZLERINVZLOHNSEDOY 7V — FOMDAADNRSIEDY 7V — FEAWTHEAL
ENTVBED, ZRX=NABERIFIEFREAR 7 OBEIZMETRTLTVWS, ZOZe2s, BHEORTZHWHEDIAAL
DUHMLIZZ L DIFETEBEDETFTNVICERELMIFTLER 5,

£6 REEOY TV — R OR7PEVHEECTHE L/-HNSEOY 7V — RPHNSED b —2 F 4 ¥ —
DiE (XA THE) THDZEE %) . =2 FAF—D¥BICHVEHEOL Y VY% b= F 4
AL ZDIRTOVTT—=F (b—=27 VHHE) IZhHD2HNE (%) threshold@10 1 10 [FIL_EEIHI X L7z
A7, threshold@2 & 2 B FEHHI S N7 DHWERBOY 77— K,

FAVEE HARGE HEsE vATNEE $YR7VUv bgE I X—LEE  WINEE

threshold@ 10 / vocab 71.20 17.90 0.80 0.00 0.4 6.70 21.50
threshold @10 / subwords 90.72 36.99 2.54 0.00 26.13 81.24 45.65
threshold @2 / vocab 97.70 81.90 54.00 1.60 2.60 20.90 88.3
threshold @2 / subwords 99.92 92.62 68.80 2.55 58.97 90.70 96.95
— 1791 — This work is licensed by the author(s) under CC BY 4.0

(https://creativecommons.org/licenses/by/4.0/).



