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AIFFETIX, HEDALD HERIERE 2 XA L
BIREDEET 22T, RAXANEHZIEET 3.
BEEWFZECIE, wfEga— SR ECoMBFEEIC L -
TARXRANKREEZETWED, ZTHUIEAXA VL
AOBHRBEENTED, XEORMDH 3. KB
T, SHDIAAEBEERRI X X A VRIS
Bt 22210k oT, MMERAXANKREZESR
T3, TYUHIF YT IR - —RGEE DOFGEE W
T FEBROMER, AFROEMEEZHERTE /.

1 IXLHIC

KR SFEBETNVOBESIC X > T, A BRI
D TEDIWNFES AT LADNER LOOH 3. FILT
X, XDHEHARALBRWEEFEHRT 2012, WA AT
DA RANENEGET ZHENRATD S [1-5].
—HL7ZERZANDIEERE KB T 5720121,
ETADBRARANDOREERZ 20BN D 572D,
EIMER A XA NKRIEOEEN LT TN 5.

ARANKEEHERT2RAL LT, HEEEEHL
Fie o I2BETIE, MEFEEICE S S FiEIR
HENTW3[6,7]. INOHDFETIE, FA—iFED
HaEx IEH, BloiEE DR E Al L Txiigey
PEMTZIET, AXANRKREEZEFETNWS., L
L, ZOFETEREXEHS LD iAAE
ZOFEFMHT 2720, 1§67 AXAIVLERHIIX
BERZEDAZXA VDA DERDEENTED, R
RANKBHDOHEICHEDORMD D 5.

ZEBXE LD 618708 AL R SREEE
DRB L FEIFKFORIUCHEET 2FIE 8] 225
ERERT, AL TIIRGE XD DAL E AR
A IER E BRIERICOES 2 22T, AXA NI
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FHMEFEERDORER, EMERAXANEREPEE T
7z, Fiz, RARANVEREE W CEEE A % AR
LMl L 2=kE 5, BHAZA XA LERIESNE T
YRR T E =,

2 BiEAZE

2.1 RAAILRIRES

ARZANVDEMEERZ 272012, AR A ILVKRE
BEEOFENIREZINTWS [6,7,9-11]. EEEE
DEROFFETIE, EDERERRA XA NVRELE
B 272012, MIREEICH S FEPRRINT
W5, FRIE (6] 1, HAFHIHIH L THEEEDEV
Fl—% % 727 X —DHiFHM RS EIEH, ¥+
7 X —DFFEH T EE T ABl e U iREE % 52
L7z, 88K [T, FA—F%y 77X —DRFEE
IEf, BlF vy o727 XR—DFRGEXEAH E LT, N
R EEML 7.

AL TD, HHAAN—ZADFEICL > TRAXR
A VERBERICE D e, BEFEORRZEEICH S
FETIEX, RAEXOHEDAALAEZDE ZHLOT2D
HEXUI7D LTEBD, XHDIAAIZEETN S EKD
IHHREZHEBRL TV, 2D, RAZ A LD
FEMREIRIN R FBLE IS A SN D A[REED B D, #
BTEZRRXANKEDONECKEDORMD D 5.
AR TIE, BHRERAXA VBT 22212k
T, BERAZANKREOESZilAS.

2.2 EREFHRCIFSHEBHROTEE

BEHROELEH#EOMRERELZHN LT, XM
BDIAAHD S TR & BRERI L 7 HES 2 FiEoE
RINTWVWD [8,12,13]. RIFFETIX, Zh oD%
B2 EEERERAZANERICES 2, UE
DIAABP B D AR A NVRI L BRFIRO 5 BEICEL D
M. 2720, —EoFE(12,13] T, XTEREEAMR
WKHHEmELPEAITEY, BEHTL2ITXNTOFE
ZXAIT B2 2IETERV. KRIFFEIEA XA LDX
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HBWEHWTH 27720, THHDOFERFEX W, L
7235 T, A TIESERAZITWO Ot %
#5% DREAM [8] ZRN—RICA XA VK ZE 5.

2.3 RZAIILERDELEER

TEAMDPBLARANERET S22, #fihiR
LEERPH WS NS, DR LEIERIE, H 2558
DX EHFHSFBICHIRL, XHIILDFEICHRM
RT2EMETH L. IO BRLEEREHWS Z & T,
FIRROBETARA VDOIERIPHIEHE S 372
B, ARANEPWCEHTH 2 Z e PREIh T
% [14,15]. BRWETDH, FED A XA L2 FOFEE
WXL T DR LBARZEH ST 52 Z 8 TRAXA L%
BREL, BRI ST L a— R RAZERT 5.

3 RXX1ILRBRDES

AWZETIX, AR A NVOHELE % HERHMES 2 72
WIT, FEEX DD AAL T A XA VR L BKRE
B s 2. AMROMELZR 1I1ITRT. £7,
AR A N RFOFEEE SR L THT b IR UBHER % 58
L, RAZANEROHGE L A XA NVERE LI FGE
DR7 %G5, Tk, ZOXNEFHALTRAXA
VAR & Bk AR HFE TS 2 22T, R
R A NMFRHE L 72 DA AE ST 5.

3.1 NSLILO—=NXDERK

2R A NAMH AR Z IS 2 72D 12iE, BRIt
JGLDODRRANDE BB REL 5. L»
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ZROFFHISH LTI DR LBIERZEHA T2 22T
B2 85 L a— S AR KRS 3.
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ARGETIX, SUEDIAAZ BEKREH & SEERHIC
DEES 2 FETH % DREAM [8] IO &, SiE
W2 AXANKENCEZIZ 58T, ALK
HE2MET 5. BARICIE, SUHDIAAD b EKRE
B3 22—t 7 02 MLPyem & A XA
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W5, EDAAER e T DY, BHREHR nean
EARANES gy FFRDO K S 1RSI N 3.
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TR L7285 L La— 22 VT, Zhsnid
KEFET 2. LETIE, TOXHEDALE s &
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1l TUHF YIS/ X—DRET— X F2 —WEEOHNET—X
EEnadl SR MREE ST Ak MREE FRf
FrRYVEA TARBIZSRS 2,000 234 233 BEHIOFEHE 262,984 32,864 32,978
Bz Ak KFETTo%bBwlZARTTo¥ 2000 138 138 REHIODFHEE 42,634 5328 5347
LILELXA NN/ HiEH ©—525%— 60,000 163 163
T3 FHEXOXRT P OVFELIEICE-D L Precision@k
FrRYyVEA BTz ATy LILEEA BEHIOFEE 200 N)  KRHIDFEE (33 N)
k=10 k=100 k=1000 k=10 k=100 £k=1000 k=10 k=100 k=1000 k=10 k=20 k=40 k=10 k=20 k=40
BERT-base 0.982 0.929 0.761 0986 0.964 0.894 0918 0.863 0.612 0.016 0.014 0.013 0.080 0.075 0.068
J=UUS 0.897 0.791 0.572 0.907 0.774 0.552 0.810 0.661 0.415 0.013 0.011 0.010 0.060 0.054 0.050
2R A 0.994 0.989 0981 0.999 0.998 0.995 0.990 0.986 0.973 0.025 0.022 0.019 0.110 0.100 0.089
BERT-large 0.978 0.946 0.786  0.997 0.976 0.832 0.955 0.899 0.614 0.019 0.016 0.014 0.087 0.079 0.072
=S 0.969 0.932 0.803 0.952 0.845 0.553 0.879 0.749 0.451 0.013 0.012 0.010 0.063 0.057 0.052
ARA ) 0.994 0.991 0.972 0.996 0.995 0.993 0.990 0.991 0986 0.028 0.024 0.021 0.114 0.103 0.093
ModernBERT 130m 0.954 0.880 0.619 0.977 0.961 0.864 0.953 0.906 0.771 0.014 0.012 0.011 0.069 0.062 0.055
Bk 0.928 0.849 0.666 0970 0.959 0911 0.794 0.662 0461 0.015 0.013 0.012 0.070 0.061 0.055
ARA ) 0.978 0.931 0.683 0.982 0.976 0.943 0982 0.949 0.853 0.018 0.016 0.014 0.086 0.077 0.069
ModernBERT 310m 0.892 0.749 0.488 0973 0.938 0.648 0910 0.852 0.662 0.013 0.012 0.010 0.060 0.055 0.051
J=US 0.899 0.793 0.551 0.962 0.896 0.677 0.699 0.550 0.394 0.014 0.013 0.011 0.064 0.058 0.053
2R A 0.991 0.985 0915 0.997 0.997 0.944 0.995 0.990 0.968 0.023 0.020 0.017 0.090 0.080 0.072
HE
FRITDIEERZ2REEZFONRNZITH L5720, RO A
Nz T (6) bEET 5. —_—
4.1 SEERERTE

L$Zan = max(0, cos(Smean> §;nean))

. " (6)
+ max (0, cos(tmean> tmean))
2T, Shean FITDERLERIIOL s DB, 1 &
FERBAMRICIHR VT VXA AR DOBRERTH D,
e EITDIRLBERZEDO t D5 5, s & 0EREIR
WRWT VR LBRYDERKRATH 5.

A1 IIER Fl—R XAV EFOSCEDIALD
LRLARZANKBIFLLHIRETHS. L
BoT, RNDICEKH>T, AI—AXANLVDREA L
RIAELOT 5 X 51ZFIMT 5.

) . R ~ A
L::;rlle = 2 — cos(8syles S;tyle) = cos(tyytes tyyie) — (7)

BT, BRBZARANVIER D ZAXANVER%Z
FoRETH 2. £oT, A BIURX 9 1T
9512, AXAIHERIFHD MLPyy b [FIRHICHIRRS %
ZET, ARANERXGT 2N EET 5.

§ = softmax(MLPjq(&yle)) (®)
' J
L::yle =~ Z Yj log S'j ©)
J

CIT, REARAZANDTHHERTH D, yIIIE
FRDAR AL, JIZAZRANLDETH 3.
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AR TIE, ARXANKREOHELHRT 5720
12, IR 2 SEHE L 7. IR 72912,
TUMF ¥ T T R — b —IGEEE DREE SR FVTe.

F=aty bk TUHIF v I 7 EX—ITEER IR
T3 HDFEE[15] BV, —&GEEE 21 233 Aoxt
3T & SR X L7z RealPersonaChat! [16] % F W 7=,
‘mETIE, BB IORAD R XA Tt 5 RE
B EFNZNFHE S % 72912 233 A% 200 Ak 33 A
CEIL, 200 NEFIBRICH W, NEET— X005
BEEORE IR L, EE T RFERHIRL 2
, K2R T & 5 ICHHEE OHFHEBDFIHA - 4
SFH - BT 8:1:1 £ 2B K5I EIL 7.

A IVHEESRDINEE 7D R LEROPHSEE
WISEEEZMHAL, #ERBRICEA - Y =20
PLaMo BIiREF A2 % Fi W7z, HOAAZEET
5ET M, HAGETHAIMK S 217z BERT [17]
O base? B & U large?, HAGE L HEECHATIIB X

1) https://github.com/nu-dialogue/real-persona-chat

2) https://huggingface.co/pfnet/plamo-2-translate

3) https://huggingface.co/tohoku-nlp/
bert-base-japanese-v3

4) https://huggingface.co/tohoku-nlp/
bert-large-japanese-v2
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172 ModernBERT [18] ® 130m>, 310m® ZF\7=.
BRI B X022 A Vg, SRERAIE X
1D MLP % Fl W7z, & bic Adam [19] % fif FH
L, Ny FH A& 512, FERE le-5 2L, MFE
7 — 2t 3 2 L3 TRy ZESNRITA
WFAIRRZ AT L.

FEAE AXANVKREOMER, BEUEDS
W top-k FDFIET — 2 DS R HREERZE T
% Precision@k TiEfi L7=. 2d, THH*x~F 2
=13 1 %H72 D OR/NDFEFEED 2,000 FTH %
DXt L, BHIOFEE TIX 46 4, RHDFEE TIX
60 tFCH o778, BLEDFHBEICHW 2T —
RDZEE DWDIAAIZZ N TN Z DFHGEEITH
—L7. zhucfivn, Yy 77 X —Tldk %
k € {10,100, 1000}, —f&%&E#E Tld k € {10,20,40} &
EES B 2OBELTHRET 5. £/, HEFE
L TIOEDAAB XUBEKREKEHEHWTEHL
7= Precision@k 53 5.

4.2 RERFER

K TYUMF ¥ T 7 X —B LU GRS D&M
H A A% Precision@k 12 X - TEHMli L /=5 5E 2R
3. BERT-large IZBIT 25w AYND k=10 ZFR X,
FTRTORELBVTAXANVNKEERHNGED
EMRELER L. ZhoDER» S, RO
HIZHDENTEGNERAZRANERZEETX
e R LTz, £z, PR RIE 2RI R 2 4
LR > TTOHDAA > BIRFH & 72 2 HENZH
D, BXILE0HEREBRTCE/- e 2R L. &
512, TEOHDIAARLEKRRKRI T, k BRELR
LI ONTHEENKRIEICKRTN T 2EAICH > 7-—F
T, FRCZYHMIF ¥ 57 XR—D AR A VERBNL, 1F
LAY DHEITBVT 09 (HEDREE LR TE 7.

5 S B9sF(l

5.1 RERERTE

ARG TRz 2 X A VKRB OH A% S % 72
DIZ, ZARANKED GG R T T 2564k 8
FREEL, DEMRERFMM L. AEBRTDH, X
¥y 57 2—BLXUO—REEEDORFTELHW. R
RANMERICIT4ECHRELLZDOEMHHL .

5) https://huggingface.co/sbintuitions/
modernbert-ja-130m

6) https://huggingface.co/sbintuitions/
modernbert-ja-310m
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®|4 BEHDABTHER L7 AR DIEMR

THHF YT I R — —REE

FrRyVEA BEED R0
BERT-base 0.953 0.126 0.274
=t 0.914 0.099 0.215
A RA )N 0.970 0.131 0.287
BERT-large 0.983 0.141 0.303
J=U7S 0.948 0.113 0.239
2 RA )N 0.979 0.152 0.317
ModernBERT 130m 0.966 0.126 0.256
J=U/S 0.944 0.127 0.301
2 RA )N 0.974 0.131 0.298
ModernBERT 310m 0.974 0.135 0.287
Pt 0.936 0.123  0.262
ARA N 0.987 0.145 0.311

AREMAIES I 2 B MLP 2 W, FEEoEN
{LRE% ¥ LT ReLU, HEOXTEIIZET LD
B DORITEEE Lz, AR A VSR & RO EE
FETHHEBREZIRL, MEEH T — 23 2485
M3 TRy ZREBINRIFIVIFNRZET L. &
FHik A e OMREIX, HEE L2568 7 LD IERRT
P L7z, HETFEY LT, TOHEDAABIUE
RFILCHIR L 7= 08 % V=,

5.2 EERER

TUHIF Y SR DB, bulARBIUL
NEXAREDETNLVTHIRFIERTE 720, K
FTIEF vy RNy VXA —KEEE DRl R D A%
WMET2. TUMF Y I/ X —BIUKEEDH
FHEE DA A D HAEE U 72 555 30 85 O FTAMh RS SR %
F4IWRT. ZLORECBWT, AXANLEHT
PSR EII L -G e cmEERE R ER L, AT
THRIERAXANEREPGEEBINCHERHTH2 2%
MR T &=,

6 &HOHIC

AHFZE T, BERAX A NVRBEERD =D
12, FEEXDOEDIALD S DEKRRH L 2 2 4 LF
BHODBICH D AR, TUHix v 5 72— —f&
ihE DFEE T WA ERR OFSR, BMmERA X
ANKIRPEE T 2R L. £, AW
HWTIHR AR A NKBADGFEERACEHTH2 2 L
ZHHSIZ LT

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



&!I'I'

5

i

— R RN, PR LRF R A

HHEBRFOF v Ry YV EARE, B vz AYE,
FEERIXX Yy 55y POLILE XA, HELK
# UET. AWFFEIE, JSTBOOST GRERE !
JPMIBY24036821) DXIR%EZF7=bDTT.

BE W

(1]

(2]

(3]

(4]

(]

(6]

(7]

(8]

(9]

Yunfan Shao, Linyang Li, Jungi Dai, and Xipeng Qiu.
Character-LLM: A Trainable Agent for Role-Playing. In
Proceedings of the 2023 Conference on Empiri-
cal Methods in Natural Language Processing, pp.
13153-13187, 2023.

Xi Wang, Hongliang Dai, Shen Gao, and Piji Li. Charac-
teristic Al Agents via Large Language Models. In Pro-
ceedings of the 2024 Joint International Confer-
ence on Computational Linguistics, Language Re-
sources and Evaluation, pp. 3016-3027, 2024.

Quan Tu, Shilong Fan, Zihang Tian, Tianhao Shen, Shuo
Shang, Xin Gao, and Rui Yan. CharacterEval: A Chinese
Benchmark for Role-Playing Conversational Agent Evalu-
ation. In Proceedings of the 62nd Annual Meeting
of the Association for Computational Linguistics,
pp. 11836-11850, 2024.

Keming Lu, Bowen Yu, Chang Zhou, and Jingren Zhou.
Large Language Models are Superpositions of All Char-
acters: Attaining Arbitrary Role-play via Self-Alignment.
In Proceedings of the 62nd Annual Meeting of the
Association for Computational Linguistics, pp. 7828-
7840, 2024.

Noah Wang, Z.y. Peng, Haoran Que, Jiaheng Liu,
Wangchunshu Zhou, Yuhan Wu, Hongcheng Guo, Ruitong
Gan, Zehao Ni, Jian Yang, Man Zhang, Zhaoxiang Zhang,
Wanli Ouyang, Ke Xu, Wenhao Huang, Jie Fu, and Junran
Peng. RoleLLM: Benchmarking, Eliciting, and Enhanc-
ing Role-Playing Abilities of Large Language Models. In
Findings of the Association for Computational Lin-
guistics: ACL 2024, pp. 14743-14777, 2024.
FRIEERE. MEES AT LDDDOXBFEFICK D
¥ ¥ 7 7 2Rl N THIRE: R R E KRR,
Vol. JSAI2024, pp. 1150S31b01-1150S31b01, 2024.
FRAK, R, RAINE, FRARC. HARE
O OFBELEFMT — &y b OERS LK TR
HDIAAE TV DR - Gl N THIBEF R A,
Vol. 40, No. 5, pp. MO25-D_1-9, 2025.

Nattapong Tiyajamorn, Tomoyuki Kajiwara, Yuki Arase,
and Makoto Onizuka. Language-agnostic Representation
from Multilingual Sentence Encoders for Cross-lingual
Similarity Estimation. In Proceedings of the 2021
Conference on Empirical Methods in Natural Lan-
guage Processing, pp. 7764-7774, 2021.

Reina Akama, Kento Watanabe, Sho Yokoi, Sosuke
Kobayashi, and Kentaro Inui. Unsupervised Learning of
Style-sensitive Word Vectors. In Proceedings of the
56th Annual Meeting of the Association for Com-

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

— 1864 —

putational Linguistics, pp. 572-578, 2018.

Chiaki Miyazaki, Saya Kanno, Makoto Yoda, Junya Ono,
and Hiromi Wakaki. Fundamental Exploration of Evalua-
tion Metrics for Persona Characteristics of Text Utterances.
In Proceedings of the 22nd Annual Meeting of the
Special Interest Group on Discourse and Dialogue,
pp. 178-189, 2021.

AN, ANIEE, R, N a -2 %
W7o /Nt FEaE DREEHEE. HIRSREILEE, Vol. 31,
No. 3, pp. 894-934, 2024.

Yuto Kuroda, Tomoyuki Kajiwara, Yuki Arase, and
Takashi Ninomiya. Adversarial Training on Disentangling
Meaning and Language Representations for Unsupervised
Quality Estimation. In Proceedings of the 29th Inter-
national Conference on Computational Linguistics,
pp- 5240-5245, 2022.

Keita Fukushima, Tomoyuki Kajiwara, and Takashi Ni-
nomiya. Reversible Disentanglement of Meaning and
Language Representations from Multilingual Sentence En-
coders. In Proceedings of the 5th Workshop on Mul-
tilingual Representation Learning, pp. 265-270, 2025.
Tomoyuki Kajiwara, Biwa Miura, and Yuki Arase. Mono-
lingual Transfer Learning via Bilingual Translators for
Style-Sensitive Paraphrase Generation. Proceedings
of the AAAI Conference on Artificial Intelligence,
Vol. 34, No. 05, pp. 8042-8049, 2020.

TR, )RR, MR 2, —E 5 A& A VAR
WX BMEANFEAND X v 7 7 ZMEDN G IEHLE
2EEERLEE, Vol. 65, No. 3, pp. 657-666, 2024

Sanae Yamashita, Koji Inoue, Ao Guo, Shota Mochizuki,
Tatsuya Kawahara, and Ryuichiro Higashinaka. RealPer-
sonaChat: A Realistic Persona Chat Corpus with Inter-
locutors” Own Personalities. In Proceedings of the 37th
Pacific Asia Conference on Language, Information
and Computation, pp. 852-861, 2023.

Jacob Devlin, Ming-Wei Chang, Kenton Lee, and Kristina
Toutanova. BERT: Pre-training of Deep Bidirectional
Transformers for Language Understanding. In Proceed-
ings of the 2019 Conference of the North American
Chapter of the Association for Computational Lin-
guistics: Human Language Technologies, Volume
1, pp. 41714186, 2019.

Benjamin Warner, Antoine Chaffin, Benjamin Clavié,
Orion Weller, Oskar Hallstrom, Said Taghadouini, Alexis
Gallagher, Raja Biswas, Faisal Ladhak, Tom Aarsen,
Nathan Cooper, Griffin Adams, Jeremy Howard, and Ia-
copo Poli. Smarter, Better, Faster, Longer: A Modern Bidi-
rectional Encoder for Fast, Memory Efficient, and Long
Context Finetuning and Inference. arXiv:2412.13663,
2024.

Diederik P. Kingma and Jimmy Lei Ba. Adam: A Method
for Stochastic Optimization. In Proceedings of the 3rd
International Conference for Learning Representa-
tions, 2015.

This work is published without peer review and
is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



