SRS BSIRMER RS K CE (20254E3 1)

BASEE S {EA~D Task Arithmetic DI & DEEE

SN
' HARHGE S
konishi. s—fq@nhk. or. jp

Hm=

KBS EEE T M S BNTH —ED MR
ERFOZENHLNTEY, YHba—RILD
LEELTH Z TR EMERER LS LT T L IMERR
TEDLZENIFETE AN, BARBEEH LT —4 &
v MIE - && I TIERY. 2 ORMEE R
T 57, EFAOBELOIEEIZL Y ETILORE
=BT H2HMTTH D Task Arithmetic DR
ERET L0, BRI~ LB A, R
e Tl B AR EE b2 — 3 SINC 2V, F5
{bIZ31F % Task Arithmetic DOFZMELZFRIE L 7-.
HEREMM O R X a7 o EXER S, Task
Arithmetic 2% H ARGEDFE-FLIZH L TH AN TH D
FREMEDS R ST

1IXLHIC

7 BAMNE A OB G, B A REE Lo EEfR
IRRBLE VG5 e RBUTEWS 2 S5 b D B EVE T
LTCW5. ChatGPT 72 & DK S FEETT MT%<
DHE AT TEWHEREZ/R L TEY Az T
HFEDOFEBZEF I TV 5. Transformer ~X— A D
E7 )L & ChatGPT % Ltk L7=#F2E[1]Clx, #ESE D
HIFNZRREN B D Do b SCEMRME « SCEIEfMED
BLACRMERLEAERTELZ EPMHEINT
Wb, ZDOTOVHba— Az HWTHEMH v
BEITH>Z LT, L mEREGIENELOET
NEERTE D EEZDND.

T TIZWL DD EG L a— R ARRE I LT
%08, BARGED G 2 — X 2 33 B ARGEEIRIC
RTEND 2V F R TIEBEFED S b2 — 32
D—FUZ DWW T F R WEHROBINE
BTG OBNE 72 EJFRSEA~O BFMENMEN T & 3R
FENTEBY HEOBEATHLONMORMRHDH. 35
WG a2 — R ZADVERICIEZ T ) T — % — D FEHED
H—RHEMENRONATH X IR ELS 2D,
KPR 23— SRR 5 Z S IT#EE L.

— 2146 —

Z ORIBEIZ R LT 5 7= 12 Task Arithmetic % its
352 L &% % 5. Task Arithmetic 1%, £ /LD EL
ENERET D & TEOMREEZ B D X A7 IR
THFETHS. ZOFEITFCT v v MBI
FHRESI O FIZB W TIPSR SN TN S,

#1322 O Task Arithmetic % F-F1b 4 2 7 12 H
THZEEEZ. BEEOEEREH L a— AT
i 0 B EITO T L TESbIERE A M E S,
HARGE DML E AT E 21T > 12T WIS brkiE
BT 52 LT, ARG — AL ERE
TIEGLOMEREZ M Ex¥ 5 2 LRI/ TE 5.
L 7> L Task Arithmetic % H ARZEEZ(GICHEA L7
BT 720,

Z 2 CARMFRTIEHARGTEDOEGbZ A 712815
Task Arithmetic DA M2 L7=. & H #HrltLss
TERL L 727 A MG b2 — 32 [SINCJ & HW\ T
Llama3 T /WVIA VAN TV v arvFa—=vF
L, O FEEIT o WIZFHIZL->T
AL LT VOEA%ZFE L, Llama3 (2 H AKZED
TR 21T o 7= Swallow £ /VIZHIIFE L7=.
HAMAELDOET NVOV-5{LRES) % SARI & BLEU
ZHWTRME L7z & 2 A, BTN~ CREmE A
WELE. FTNETIRELZELIEE DA,
SO M EAMER L2, 2 b OREEN S, Task
Arithmetic 23S GIZRBNTH AR TH L wHeMED
RS AT

2 BEMR

21 TFRMEZHEEEZ{EI—/RR

TSI EIRR 72 & L [RIERIC, RIIEHa Y 2
ELTHbN D, U4 CTITEBEIR 2 & & R
Transformer[3]<°> BERT % W72 G (L[43R S
NTE 7, [SNTE BICRHFEZR Llama €7 /L% H
TR G I EREL, BEF ALY bRWEE L
~LTe.

HAGE S IZ BV TH BART & MW ¥ 51k

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



[6]%° Transformer, BART 35 L O} ChatGPT @ LLEGAFIT
MZeEndsn., ElVEGba— 2 & LTIES5 X
ZANFTEEHEZ - SNOW T15 22— S Z[7]R°H Y

IZ Lo TESbEN TG FIT LD MATCHA =2—
PR ENI BN TN D, F I CA~DFEMEIC
BRELIca—2 e UTHI A HEOFLE LS
N7z SINC =t —/R 2038 5 [9].

2.2 Task Arithmetic

Task Arithmetic[10]i%E 7 /L D D 7% 55 % F| H
LCHAVERDORNZERT DFETHL T
HHEL 72 BT WK L TRIED ¥ A 7 TIRFREE %
TV, A RIE COET VO ELOEEZFHE
T 5. 208 E%E, FUCHEEZ b OMOET VM
BT 52 LT, WiREEZITOT L b8 ¥ A7 ORE
NEMESEDLZENTE S, [10] TIHHEG S HE ¥
AT RONLEAERKHZ A 72T Task Arithmetic 258
fﬁf%é L &R LTz, £72[11]1ClE Llama2 €7 /v

CRTFEEZEA L, X A7 I8V T Task
Arithmetic WA TH DL Z EER LTz, ZOREEN
O, WEET— Xy NEAW Tk RS S vz
ETIVE, FOET ORI E R ESEET
v, & LT HARGEOMGEERFE SNET L EWn
IR UHEIER O3 2D R DT NV EHETIL,
AAGEDRIFERENNE L LT NV EERTE D 2
ERFBATND

3 REFE

3.1 EHLAMAE

q:gﬂﬁ@ BN & LS HIeSEET VEERT 5
Z, FAIFEEHET VK L TES{ba —
X%ﬂﬂb\f_finﬂg%ﬁ 9 . Huggingface 714 75 U @
SFTTrainer 7 7 A % Afi H L, Instruction Tuning D JZZ
TETNVO¥EEZFEmRT D, RXe AL L, )
E LR b ESNTE X ERARKRT D LD FHEITH.

3.2 Simplification Vector

FEROWIME [ Z X 1 12~ d. 22 BiCib~_7z L 51T,
Task Arithmetic |ZIARTE SN2 ET VO ELNDLF
AP EET VOERZGE, TNEHIOET MR
LEDLEDLZLIZE> THRAEET S, KRERT
L, A ORI L 5 EHA DA% Simp Vector,
TAREERTZ DET IV & Z IV Ooriging Osimp & T 5.
ZHIEFUTO LS 2 ATREND

— 2147 —

Vsimp — Borigin €))

22T, Oorigins Osimp Veimp € R Tio % %70 d 13 E
FEETNVOBEBPDRITE TH D,

WU, Simp Vector % H ARGEAKGEFATTHE SNT=ET

IV G e NS5

gsimp—new = Onew + A% Vsimp (2)

Z 2 TOsimp-newr Onew ERY TH D . FT21€RIZ

Simp Vector ZHlHTDHAr— N7 577 X —Th5b.

;Eﬁ: NRICEZFT

% % | -“F%ﬂ:ﬁﬁh’&ﬁob‘ 2 |

Llama-3-8B Llama-3-8B
(Simplification Model) (Base Model)

x Task Vector Lambda

= esimp

Swallow-8B
(Merged Model)

X 1 ZEBROBIKEK

Slmpllflcatlon Vector

4 RERFE

4.1 7—42tvy k

N L—=2 7T — 22 B B AE S AR LT
% SINC[9]% H\ 7=, SINC |25} B # i OFe ) H A%
KINTEY, wHitk LA L~DBFEMED FL—F
F 7 HEJ L TER SN TWAD.SINC DY > 7T
— X &R VIR T. kijiid Z o8 A - FHEA - 7
A NHIZT —4% % 8:1:1 (23 EI LTz,

#£ 1 SINC OF—Xf]

1dx 182

"SRRI T TRBIFY . BARRy 0
BEEOEBUZMIT T, R0 Fle & at
AT

simp | "4%IX £1HT fFFoTr-oT, BEiE
W7e WAoo EHIZET T, 0
nlE BrET,
"A1001120221107MTKE-1A-001"

comp

kijiid
4.2 MR

AL ORI L LT —&AICH VBN D
BLEU[12] & SARI[13]% 7=, HEBERR o 3L 5
FEL LD BLEU (3 n-gram O—EJE %ol
AT Y. EESAOEELE L THYWLND
SARI I AL« HT)3C « BRSO e s & -l 217

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



9. BLEU 3 L U SARI O (21X evaluate* 7 A 77
VaHAWwWrE., £EFMo-0 0RiE s LT,
fugashi®lZ X 2 HiEELEI A B 2o 7c.

4.3 EAETIL

WA A OET 1 & LT meta-llama/Llama-3.1-8B-
Instruct®, Simp Vector M3 F 4 €7 /LT tokyotech-
llm/Llama-3.1-Swallow-8B-Instruct-v0.24% F 7=,

h RERFER
5.1 MEABIZLZERLOEE

SINC 21— X R |2 & » THE T itk D Llama3-
8B ET VD% 2 1R T. G OTT
JWE, BRI R A K0 G e RBUCEH TE T
L. z0x ST & TE=E2ET), [[EB)
OIRERPF LS50 TR, L0EFELe
TVWERIBUCEHRT 5 Z LN TETWD, MR
A% ORI DA b % 2 3 12/~ L7z, BLEU, SARI
EHIZAaTNEELTND. ZNHDFEREND,
SCIEVE « TG SEO SRR B 5 53, FREEIC &
DG EFESE L LN TET.

£ 2 PERERIZOET VDM IIH

JFSC
"EE SIC K HRETHIS 5 %A S L TERBL
770 "
SRS
"EEELICEAEET K8 5%% HHEoT
—H b E LR, "
PR Aif
"SHRICHAS L L NT T T T ITBIER e R
B L9748, BRMIC E O EDEHRIC O W
TEMLTWEDIFTIEHY /A, 72750
PR
"WEEOLRRELTHNS 5 %DELETKEA
WFlafdE Lz, "

£ 3 EERERNZOFMEEOE/

BLEU SARI
TR A 3.90 28.40
WERHEEL 36.41 48.46

a

https://github.com/huggingface/evaluate
b https://github.com/polm/fugashi
¢ https://huggingface.co/meta-llama/Llama-3.1-8B-Instruct

— 2148 —

5.2 Simp Vector M3

AR X 0§53 U 7= Simp Vector % Llama-3.1-
Swallow-8B-Instruct-v0.2 (23 H L 7=. Simp Vector %
T D A —vT 7 7 X — ) % 0.00 H5 3.00 (2
025 A B TEL &, ZTDOEERFE LT, EBREE
FE L TUTOREMABIE S NI

i.  1=0.0: Swallow &7 /LD EAH DT,

SEGAL DRI T I S AR
ii.  1=0.25~1.75: XOEWERE L >S54
PATHOIL TN D

iii.  1=2.00~3.00: JFUCIZE E /2 MEHROIBMN
SOHHFED H )78 SRHE L7 SCESERR S
NDEIGNEEIN L7

HAOhDO—Fl %487, £7-5% L LT Llama-
3.1-Swallow-8B-Instruct-v0.2 (Z 5.1 fi & [@] U&pET
WEREE AT > T2 E O bRT
2=0.0 TIZ AT KT 2 BENH T S, Fa1k
DX I RENHZNIH LN -T2, 1=0.25~1.75
Tl RfE D v CENER SN, Bz TE
e 28 TIEBIBSZR R 7 EORGEICE S B2 b
L7028, —EDOFGRTHOIL T2, 1=2.00~3.00
TIEFESUCE ENROIERR, FHFEOIRIER O
FELT-CENER SN AEAB R LN,

[ 2 |2 BLEU & SARI (T % % 3G B2 AR
9. 1=0.0 TIiZ BLEU,SARI #1711 6.20,32.09
THO Aa7 MR, L ZENsEsE2a7oHk
BNHZDI, L=150 R BORAaT Lirol, F
72 1=2.00 #8225 & AT OERI I ST

100

— BLEU
SARI
90

80
70
60

50

score

40

30

20

10

0
00 025 05 075 1.0 125 15 175 20 225 25 275 3.0

X 2  Simp Vector IZ & % FmfSEDEAL

4 hitps://huggingface.co/tokyotech-1lm/Llama-3.1-Swallow-
8B-Instruct-v0.2

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



7272 LAHIFEAR Bixs i E e i 281535 &,
TRGTE « SUEMEICGEREDO B 5 5V a2 AR S
7. L0 EEHZRREM O 72 D121E, AT & DR
LLM-As-a-Judge 72 EDOBEANME L E X HiLD

# 4  Simp Vector D3 F 5

76l

0.0 "ZAUE. B DHETDEE TORIERIZD
WTOFEHRTT, BRI, £ OBGEN
RS ORETH) 85% % fEFE L ..."

025 |"WELOWEDOHE, 8 5%DELE
TR BRI 2 I DT, "

0.50 |"WEOLIZIDIHEETK 85% %A L, Jt
B 2Z T CHESNLE LT,

lend|>"

075 |"WEEBNEEEZITV, 8 5% DEE
RS LRI 2R 2N E Lz, "

1.00 |"WEEZBNEEL T, 88 5% DEAE
T, JEBERICEFILE L, "

125 | "B LICLAEETKE 5%DHEAEED
T, BRI REE ST CBbLE L, "

1.50 | "WEZBNEEL T, 85 %L Lo
T, ERIM BRI Z IO E Lz, "

175 | "B OICLHEET, 98 5%DIFixE
BC, BRI RILE LR, "

200 |"WELIZLABETHIE 5 %DELLE
T, BZEALWEIT, £9¢& 95, EAH
BRI LE LTz, "

225 | "WHETELNEETHI8 5 %DELLEFT,
FRIZERR 2B 2D £ L

250 | "WEOLICEHHEET, K8 5% EER
7o HET, E"

275 | "WEELN, ZONHEE LT, E(Ho
)P (Lx oL x9) Iwonalandslide"

3.00 | "B BIZXKDEEET, K98 5 % D<|user>"
( B |"wRBELREEEZL T, M85%DHEE

&) BT, EBLELR"

EHYIC

AMFFETIE Task Arithmetic DG AL A 7128
T AHEIMEERGE LT, Sk — 3 X SINC % H
VT Llama-3.1-8B-Instruct % f#H% L, S LAE
DR EMER L2, Z ORI L D EADELL
(Simp Vector)%, 7] UHiE % & D H AGEARGE H AT
# %51 Llama-3.1-Swallow-8B-Instruct-v0.2 [Z 1%

— 2149 —

L, ‘EALMREEFE LT-. TORE, oA LHO
TARFE 24T > TR Swallow T /LIZEWT b,
EGALDOREN N L LT Z L 2R LT, 51T
Simp Vector ZHfHI 35 /37 A =X 2L 3H5 2
EC,BLEURBLOSARI O A7 AmEL. Bl E
DFEFING, G A 7128\ TH Task
Arithmetic X EZNTH DL [REMEZ R L=, 7272 LE
AT ER LIz oWnW Ty, ek - LS
(CRRED & H IR A BTz, K0 BRI R 24T
9 7= DX, B BRI O FIE 2 MRETd 2 A
bHEZEZD.

HEE
AWFZETIE, FEBRT — % & L CH BB AL A ERL
L7z SINC a— SRR SE TV E L.

BERT — 2 AR LTV 20T R TR < R
Wiz LET.

S5 Xk

1. MEARZEH, et al. "RIIEHZ X7 2B 5D
ChatGPT O HAFEARRAES) OFHM." 8 22 /ol
HELZLE 7 4 — Z A (2023): 329-336.

2. Devaraj, Ashwin, et al. "Evaluating Factuality in Text
Simplification." Proceedings of the 60th Annual
Meeting of the Association for Computational
Linguistics (Volume 1: Long Papers), Association for
Computational Linguistics, 2022, pp. 7331-345.

3. Vaswani, A. "Attention is all you need." Advances in
Neural Information Processing Systems (2017).

4. Sun, Renliang, and Xiaojun Wan. "SimpleBERT: A
Pre-trained Model That Learns to Generate Simple
Words." arXiv preprint arXiv:2204.07779 (2022).

5. Baez, Anthony, and Horacio Saggion. "LSLlama:
Fine-tuned LLaMA for lexical simplification."
Proceedings of the Second Workshop on Text
Simplification, Accessibility and Readability. 2023.

6. I FIHUEE, et al. " HAGEESET £ A RSO
BT —2 % FOME" N THREFRaER
SEmSCHE 38 [A] (2024). —RERAEEIEA AL
HIFEF2, 2024,

7. Maruyama, Takumi, and Kazuhide Yamamoto.
"Simplified
Proceedings of the Eleventh International Conference

corpus with core vocabulary."

on Language Resources and Evaluation (LREC 2018).
2018.

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



10.

11.

12.

13.

14.

B HFIZ, etal. "MATCHA: HPFEE5{0 LTz
FARHEEHWEZRES LWHARGENT L a—ox
A" HARSFEALEE 31.2 (2024): 590-609.
Urakawa, Toru, et al. "A Japanese News
Simplification Corpus with
Faithfulness." Proceedings of the 2024 Joint
International ~ Conference on  Computational
Linguistics, Language Resources and Evaluation
(LREC-COLING 2024).2024.

Ilharco, Gabriel, et al. "Editing models with task
arithmetic." arXiv preprint arXiv:2212.04089 (2022).
Huang, Shih-Cheng, et al. "Chat Vector: A Simple
Approach to Equip LLMs With New Language Chat
Capabilities." arXiv preprint arXiv:2310.04799
(2023).

Papineni, Kishore, et al. "Bleu: a method for
automatic evaluation of machine translation."
Proceedings of the 40th annual meeting of the
Association for Computational Linguistics. 2002.
Xu, Wei, et al. "Optimizing statistical machine
translation for text simplification." Transactions of
the Association for Computational Linguistics 4
(2016): 401-415.

FERER, et al. Task Arithmetic (23O < S3EE
TIAZET D34 7 ZAMERFEOKE. AN LA

e AT TR E R, 2024, 2024.AGI-028: 06.

— 2150 —

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



