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T REMEZE TN —F (Z—TF A: Assisted) &, [HRE

l)https://azure.microsoft.com/ja—jp/products/
ai-services/openai-service

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



F1 LLMIC & DA S 7 2080 IR A
MEBS AR =GR EAR

1 13 4 6
2 28 0 14
3 25 2 11
4 20 8 10
5 24 4 10
6 27 1 13
7 18 6 9
8 25 3 11
9 8 5 5
10 27 1 13

&at 215 34 102

X ERER D AR T 2ERE IV — 7 (7

JL— 7" C: Control) 1271 THEERZITWV, 1ERICHH

NIEBEIR O 5, i E1TS5. DR 120

M3 %, Z0v—7 A DIEB DRI ERT.

1. ERIECRIE S, IEMSEIRE, LLM I X 23%
B OBEMEIRRT 5.

2. VEMIEFERE IR R 2 o 3B & U THIG L
Wy DE 3OMHAT 5.

3. ARESEIRB A O HICHIE L WD DD E D 72
WV, B L RVWESIRMEMEESTED R\
53 DB EIRIZAER T 5.

J— 7 C TIFEEIR 3 22T M#E, Ef#

HEIRE D SAEME B EDERT 5.

4.1.1 WRHEE

ERISEBR DN R » LT, BHEhHE SRR
KT & ik X A7z 2021 4R R it o f it el Bk
MIRE 250 filZ b 2 iC, Z0Hhs 10 MEBHEEY
By T2 EHENEAT.

4.1.2 FREERBERIEDER
MEBEREEMIEIIETRLREZ 720 LLM
(Llama2-Swallow, Llama3-Swallow, MedSwallow, GPT-
3.5, GPT-3.5-FT, GPT-4, GPT-40) % ffi FH L T4 L
7=, FIAAEEZERT 2, EBRREEMCEE
FRMEDIRD S 5728, HED LLM 2 HAEK I N
TR EIRE G L TEfie Lz, DIRIC1 20
MBI BT 2 A RGREERIOME T EE RS

1. % LLM T BRI 4 O 04T 5.

2. HBD LM I K D EE L TH ) S 7R

e 3 5.
3. % LLM ICHR T 285BI r e h 2 2

— 1076 —

L B/ 2 £ T, ARSI NIZEAEERE D 5
BERIBMT 5.
£ 11T LLM 23R U 72 A B I o R & 7R
T R1OLEDS IFIEHITERED S HHEBD LLM
WK BEEDND - 728, 45 HIZFERRICIERE I
Y AMEROBEHE RS

4.1.3 {ER#E

TERIEBR % Efi 272012, 16 ZOEEMESRR
BERIRBRE S KEL L. fEfED S5 8
L E SRR ERD S ERTETH D, KD
D 8 HIRBERD SELETHZ. chorkzh
ZFRAILE L RBE YR L, =T AD
HYE Y 79— 7 C OEMITTFIIRD 53172, &5
W& — 710 B OER 24T 5 B, #ie 5 R
FHEHNT 240 B SHEHEYT S 421279,
ZH L HUILE CRBENEFICRD XTI T
W3, EfEIE “AINI” D XS ICRTL X, | XF
H2BZL—7 A £7-13C, 2 XFHMMEDRHE
() ERFEHEY (2), 3 XFHIWLE (N) 2R
W), &P 1AH, 2 AHELTW3. B, F
MEDS S C2V2 (L — 7 C D% S5 HE2HEHY L
TWRERE OEME | %) BERHE L7729, {FM
FZBHTISH (I N—TADNSE, JL—TCH
T%)TH5.

4.2 FRZROXHAE

LLM DA kK 2 1ERIZh RO Z b2 0§ % 72
DIZ, BERF I LTy vy — b 2EMLz. 7
v — MIEMEOERIRICEh TR ITDRh, 226
MCHR XN 5. DU OFEME RT.

Ql: EEEINE % 3 OER T 2 DI D < SV
DD FE L0 ()

Q2: ME BN OERIE. ERHABREZR » L TRE
IR RER L7z 2 2 R TEBEKIIE DL
5WT L7=D

Q3: AL DMERL L 7z IR O R, BREEIRE O
TERRIZHT= D ZEIWTR D F Lzb,

Q4: AT DBMER L 723 &E IR ORI, 71—V &
M= 2N B F LD

Q5: Al DMER L 73R EIRI O RIZ. THHDHH
RFEMEHEL Lz,

Q6: AT DMERK L 72 B IR O R THME 272
D, BHLZDDEIENTT D, ZHETEHHD

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



T2 I —7 A CEMENZEEERE O fE dFEIRN
13 LLM IZ & b ARk X 7= BB N o BRI D).

®3 77—+ QI~Q5 DR (MEH A D~ 7 v,
TR AR ).

Q1 (51) Q2 Q3 Q4 Q5

MRS EFUSE LLMRHES | 77—+ Q6
1 4(4) 1.00 2
2 10 (6) 0.60 4
3 10 (5) 0.50 3
4 11.(8) 0.73 4
5 9(7) 0.78 4
6 10 (5) 0.50 3
7 8(1) 0.13 0
8 10 (3) 0.30 0
9 8(5) 0.63 0
10 12 (4) 033 2

aat 92 (48) 052 | 22

ERIE  EIREE uMﬁﬁﬂé‘7yk~}%

AIN1 15 (15) 1.00 6
AIN2 15 (15) 1.00 1
AlV1 15 @) 0.27 3
Al1V2 15 (12) 0.80 8
A2N1 15 (2) 0.13 1
A2N2 15 (10) 0.67 1
A2V1 12 (8) 0.67 1
A2V2 15 3 0.20 3
&t 117 (69) 0.59 | 24
PINRTEEATLEEZN,

QI BV QEZIL—T A, CDHFIZH L TH X,
Q3~61Z 7N — 7 A DAIZH L THEW. &ED S
B Q2~51X 1~5 D SEREY v h— PREERZHWT
B L. RBEIESKEWVF IR LT XL
MTIXFEZ L RRT. Q6 13N L7 I
D>55, KECHTIIEEZDDOEEIRNTHS.

4.3 BRCOH

4.3.1 LLM D4R L 7-835E R 0B B

TN —7 A TEME = 10 Bl DWW T DFEE#E
WG #£ 2 1R T. £2 0 EEZEIMERS
Tk Hiedo FEE) T, FERERED
LICFEEDHD W) THE. Ehs 25 HIZE
M N/EREORERERL, 3FHEZDS 5 LLM
W& BRI A SN -EEE2RT. /24
FIEHWE 7 > — b Q6 TEIIN 7= (EMTHRA X1
723 DR ) LLM I X 2B BN oM e R_T
K20EF A, EHIN2FIRE 2 D
55 LLM 1T X % 3R %R 48 & (52%) TH -
7. TR 2 117 HOHFIZIE LLM I & % 34%E
IR D 69 (59%) EFNT Wi, ZhdDFER

— 1077 —

A 7025 22(06) 3.6(.1) 3.1(13) 2.0(0.5)
C 21.0(17.9) 2.6(0.4) N/A N/A N/A

H SAEM X N2 BB EIR 0 BB LAY LLM Hik
ThHolzZ e ahb. AN LLM I X
ZEEEINB 48y 7 — b Q6 TEIXNT 22
FHOMZ 70 TH o7, ZHEFER 1 OREERTIR
RUTEIRE M2 12 D5 5D 69%I2H 72 5.
D EDOFER XD LLM 234K U 72 38 E R 036 H
ThsIeERTE.

4.3.2 LM ZFABL7=(ERDzh=E
RIWLXT7yr—PORREZRT. QLICBEL T,
210 O ERRREZ LS 52, Z1—7 A
TIX 7049, CTIX21.0 TOERRRFRIZZE L7z, X
12, QQOAHEIZOWT 102 3, 7
N—FAT22 CT26THhH, ZL—-—TADH
HED PO TPITNI W e PER I N Q3
DBEERVE Q4D T L —V R =3IV 7DOHM
EEWiE 10 o Tcehzinie 3.1 T, Wil
b 1~5DV v H— 1 REIZBWTFEOFEHET
H230% EAloTW3., ZHIEZLLM I & 2#8%
BRI BBICRS2 e 2RBLTVWS. I51T,
Q5 DIHEE AW 20 T3.0%2 FEl-TED, LLM
12X B EVEBERINIIERIE 0 BB L K E X
[HELRWEEZOHNS.

5 &HOHIC

AWFFE T, KRBSEETLVERAL T, B
Al SR AR R D R BB IR A R 1T o 72, BRI
W, BB EEET VT ey S v e 5 R
AUEBEINB R AR U T2, AR U 72 RS R N 2 VRS
FHIR LT, B EREORE e LTS % 2
T, KEESEETLVOMAZMT 2 2 WS HE
BriTol-. EBOME, KERESFEETLICLD
AR L 72 BRI, (ERIE 2 & OFHEi Tl A H
ThHiIedbhol. EKBRESETTILOH
FIZ & 250385 O RTREME R E iz, SR DER
H O X 2FEERTIXFTIEE T IC K 28558 IR
[ DMGED 57 L IE S WU niz®, SHRIERL
7o R % - TR AR L Eii T2 FETH 5.

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



i

RIFZEA T BE (https://www.mhlw.go.jp/)
B L PEFHEF GRERS  22AC1003, fFFERERE :
WIET) DR Z232 T 72 DTY.

BE

(1]

(2]

(3]

(4]

(5]

(6]

(7]

Yiheng Liu, Tianle Han, Siyuan Ma, Jiayue Zhang,
Yuanyuan Yang, Jiaming Tian, Hao He, Antong Li, Meng-
shen He, Zhengliang Liu, Zihao Wu, Lin Zhao, Dajiang
Zhu, Xiang Li, Ning Qiang, Dingang Shen, Tianming Liu,
and Bao Ge. Summary of chatgpt-related research and
perspective towards the future of large language models.
Meta-Radiology, Vol. 1, No. 2, p. 100017, 2023.

Xingdi Yuan, Tong Wang, Yen-Hsiang Wang, Emery
Fine, Rania Abdelghani, Hélene Sauzéon, and Pierre-Yves
Oudeyer. Selecting better samples from pre-trained LLMs:
A case study on question generation. In Anna Rogers,
Jordan Boyd-Graber, and Naoaki Okazaki, editors, Find-
ings of the Association for Computational Linguis-
tics: ACL 2023, pp. 12952-12965, Toronto, Canada,
July 2023. Association for Computational Linguistics.
Dongkwang Shin and Jang Ho Lee. Can chatgpt make
reading comprehension testing items on par with human
experts? Language Learning & Technology, Vol. 27,
No. 3, pp. 27-40, 2023.

Ysei Kido., Hiroaki Yamada., Takenobu Tokunaga., Rika
Kimura., Yuriko Miura., Yumi Sakyo., and Naoko Hayashi.
Automatic question generation for the Japanese National
Nursing Examination using large language models. In
Proceedings of the 16th International Conference
on Computer Supported Education - Volume 1, pp.
821-829. INSTICC, SciTePress, 2024.

JEAE T @, R Al Bh PE Rl A RE Rl 1] 2R B ) R
HE S AERR, (2024-12 BA%E) . https://www.mhlw.
g0.jp/content/10803000/000958440. pdf.

Tom Brown, Benjamin Mann, Nick Ryder, Melanie Sub-
biah, Jared D Kaplan, Prafulla Dhariwal, Arvind Nee-
lakantan, Pranav Shyam, Girish Sastry, Amanda Askell,
Sandhini Agarwal, Ariel Herbert-Voss, Gretchen Krueger,
Tom Henighan, Rewon Child, Aditya Ramesh, Daniel
Ziegler, Jeffrey Wu, Clemens Winter, Chris Hesse, Mark
Chen, Eric Sigler, Mateusz Litwin, Scott Gray, Benjamin
Chess, Jack Clark, Christopher Berner, Sam McCandlish,
Alec Radford, Ilya Sutskever, and Dario Amodei. Lan-
guage models are few-shot learners. In H. Larochelle,
M. Ranzato, R. Hadsell, M.F. Balcan, and H. Lin, editors,
Advances in Neural Information Processing Sys-
tems, Vol. 33, pp. 1877-1901. Curran Associates, Inc.,
2020.

Hugo Touvron, Louis Martin, Kevin Stone, Peter Al-
bert, Amjad Almahairi, Yasmine Babaei, Nikolay Bash-
lykov, Soumya Batra, Prajjwal Bhargava, Shruti Bhos-
ale, Dan Bikel, Lukas Blecher, Cristian Canton Ferrer,
Moya Chen, Guillem Cucurull, David Esiobu, Jude Fer-
nandes, Jeremy Fu, Wenyin Fu, Brian Fuller, Cynthia Gao,
Vedanuj Goswami, Naman Goyal, Anthony Hartshorn,

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

— 1078 —

Saghar Hosseini, Rui Hou, Hakan Inan, Marcin Kar-
das, Viktor Kerkez, Madian Khabsa, Isabel Kloumann,
Artem Korenev, Punit Singh Koura, Marie-Anne Lachaux,
Thibaut Lavril, Jenya Lee, Diana Liskovich, Yinghai Lu,
Yuning Mao, Xavier Martinet, Todor Mihaylov, Pushkar
Mishra, Igor Molybog, Yixin Nie, Andrew Poulton,
Jeremy Reizenstein, Rashi Rungta, Kalyan Saladi, Alan
Schelten, Ruan Silva, Eric Michael Smith, Ranjan Sub-
ramanian, Xiaoqing Ellen Tan, Binh Tang, Ross Taylor,
Adina Williams, Jian Xiang Kuan, Puxin Xu, Zheng Yan,
Iliyan Zarov, Yuchen Zhang, Angela Fan, Melanie Kam-
badur, Sharan Narang, Aurelien Rodriguez, Robert Sto-
jnic, Sergey Edunov, and Thomas Scialom. Llama 2:
Open foundation and fine-tuned chat models. CoRR, Vol.
abs/2307.09288, , 2023.

Kazuki Fujii, Taishi Nakamura, Mengsay Loem, Hiroki
Iida, Masanari Ohi, Kakeru Hattori, Hirai Shota, Sakae
Mizuki, Rio Yokota, and Naoaki Okazaki. Continual
pre-training for cross-lingual 1lm adaptation: Enhancing
Japanese language capabilities. In Proceedings of the
First Conference on Language Modeling, COLM, pp.
1-25, University of Pennsylvania, USA, October 2024.
Naoaki Okazaki, Kakeru Hattori, Hirai Shota, Hiroki Iida,
Masanari Ohi, Kazuki Fujii, Taishi Nakamura, Mengsay
Loem, Rio Yokota, and Sakae Mizuki. Building a large
Japanese Web corpus for large language models. In Pro-
ceedings of the First Conference on Language Mod-
eling, COLM, pp. 1-18, University of Pennsylvania, USA,
October 2024.

Al@Meta. Llama 3 model card, (2024-12 [
%) .https://github.com/meta-1lama/llama3/blob/
main/MODEL_CARD.md.

Junichiro Iwasawa, Keita Suzuki, and Wataru
Kawakami. Llama3 preferred medswallow 70b,
(2024-12 B %) . https://huggingface.co/pfnet/
Llama3-Preferred-MedSwallow-70B.

OpenAl Chatgpt, (2024-12 B %) . https://www.
openai.com/.

Josh Achiam, Steven Adler, Sandhini Agarwal, Lama
Ahmad, Ilge Akkaya, Florencia Leoni Aleman, Diogo
Almeida, Janko Altenschmidt, Sam Altman, Shyamal
Anadkat, et al. GPT-4 technical report. CoRR, Vol.
abs/2303.08774, , 2023.

OpenAl. Gpt-4o system card, (2024-12 #1%&) . https:
//openai.com/index/gpt-4o0-system-card/.

Tim Dettmers, Artidoro Pagnoni, Ari Holtzman, and Luke
Zettlemoyer. Qlora: Efficient finetuning of quantized llms.
CoRR, Vol. abs/2305.14314, , 2023.

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



A {15 REREE

HBICHWETF— &Yy b OWRRIZIIE T — & 518 B (#daA) 427 [, 3291 M), #BE@FORELRE
FTNERDITB7-DDMEET — & 58 [ (%A 47 8, X 11 ) T3 5. Llama2-Swallow, Llama3-Swallow,
MedSwallow D2EF B H 2N A 28—08F X — XX LoRA T > 7 8, Ny FH A X 1, R 1074, 228 %L 10
L7, 72 GPT35-FTICBILT, APIL L TRELE 7 74 0 Fa—=V 7 IHOLAEZ N =T X —&
BNy FHAXLEBERSTHE., 2HEHLIF—FT UV —ALLM O¥E L AHEOTFT— Xty b ZHW
7z, BB EIRBOARBICBIT 2N =85 X — R XL E 7L T temperature % 0 IZ3E L, GPT-3.5, GPT-4,
GPT-40 Tl top_p & 0.95 IZFE L 7=.

B f{18: 77— MEREFH

R4 WEZr, FREYEZ D7 v F — MER EENNEERZ).

1|

Ql Q2 Q3 Q4 Q5 Q6
MEERS -7 {ERE o) AEEK ZEE JUXMEER EFE Z2EKJ@@E)
1 A 4.0 (4.1 1.0 (0.0) 4.8(0.5) 4.5 (0.6) 1.8 (1.0) 2
C 2.8 (1.7) 2.0(1.2)
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C 40.0 (17.3) 2.7 (1.5)
9 A 534.2) 3.0(1.6) 23(1.9) 2.3(1.9) 1.5 (1.0) 0
C 38.3 (44.8) 3.0 (2.0)
10 A 12 (6.7) 2.5(1.3) 3.5(1.3) 2.0 (0.8) 2.3 (1.5) 2
C 46.7 (37.9) 2.7 (1.5)
Q1 Q2 Q3 Q4 Q5 Q6
EREYE 7 —7 ERER (9 BHEER SEE JLUXMNEER HEE SEREdJdE)
AIN1 A 34(1.1) 1.2(0.5) 4.6(0.6) 4.6 (0.6) 2.2 (1.3) 6
AIN2 A 2.2(0.8) 3.0(1.2) 4.6(0.6) 4.2 (0.5) 1.4 (0.9) 1
AlV1 A 6.0(5.2) 2.6 (0.9) 3.8(1.6) 3.8 (0.5) 1.8 (0.5) 3
Al1V2 A 12.0 (2.7) 1.2(0.5) 4.8(0.5) 4.4 (0.6) 1.4 (0.6) 8
A2N1 A 14.0 (6.5) 2.6 (0.6) 2.2(1.3) 1.8 (0.8) 1.4 (0.9) 1
A2N2 A 4.0 (2.5) 1.0(0.0) 3.6 (2.0) 2.0(1.7) 1.2 (0.5) 1
A2V1 A 5.8 (3.0) 34(1.1) 2.6(1.5) 24 (1.1) 3.0(1.2) 1
A2V2 A 8.4 (4.4) 2.8 (0.5 2.6(1.3) 1.8 (0.8) 3.6 (0.9) 3
CIN1 C 5.0@3.1) 1.8 (0.8)
CIN2 C 3.6 (3.7) 3.0 (0.0)
ClVl1 C 4.4 @3.1) 3.6 (0.9)
C1v2 C 6.0 (2.2) 1.6 (0.6)
C2N1 C 68 (21.7) 3.8(1.1)
C2N2 C 27 (6.7) 3.0 (0.0)
C2V1 C 17 (8.4) 1.0 (0.0)
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