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R1 A ABEBRIBOHGNEBE T XA T - &

Wikipedia 7—X D7 7 A V¥ 4 XDFFE. A 73V HID

lang category size [Mbytes] %

Guidelines 615 0.26

PMC 89,105 37.15

Papers 1,165 0.49

en Pubmed 47,401 19.76

Textbook 1,373 0.57

Web Text 2,228 093
Wikipedia 28,417 11.85

Papers 2,406 1.0

ja Pubmed (translation) 43,601 18.18

Wikipedia 13,253  5.52

Guidelines 353 0.15

Papers 1,028  0.43

zh Textbook 926  0.39

Web Text 2,931 1.22

Wikipedia 5,074 2.12

total 239,880 100.0
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B HHEFED AT R— P N TWVWSAH, ARPA FER
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model [6] # HE T2 Z 2T, HRER YD SEE
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VIRT 4 NRY ¥ TEBED BRI & AR D
72D 50 U LDOHAAAEBEFLREENTED,
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®R2 biERFECHALLEENO M2 U
lang #tokens [M] %o

en 22,825 7591
ja 6,490 21.59
zh 752 2.50
total 30,067 100.0
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(instruction, input, output) D X 572 3 DDETH 5
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5% 1 DO LT F A b LTHK L, REEY
T Human: 'L — ARV XICHEZ, Assistant: 7
L —RAFRNZDEIZ output ZH 1T 25 X512 7%,
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R3 BAREEQANRYFT—FICEBER—ZF4 2D
HEEEEF L 2 $#2% L7z ELAINE-medLLM O IFf#FEE 2

a7 OO
Model Gemma Llama-2 Llama-3 Swallow ELAINE
-7b -7b -8B -8B-v0.1 -medLLM
Release 24-Mar  23-Jul 24-Apr  24-Jul
EN
MMLU 63.65 45.02 71.22 65.96 67.80
MedMCQA  49.81 36.84 56.97 51.27 54.55
MedQA 43.38 30.13 52.60 45.90 50.47
MedQA-4op 48.82 36.59 57.89 52.92 57.73
PubMedQA  71.52 49.90 69.70 61.01 67.27
Average 55.44 39.70 61.68 55.41 59.56
JA
DenQA 18.60 10.63 18.88 22.24 22.38
IgakuQA 29.02 17.64 35.09 42.21 44.06
JISIMQA 18.90 8.13 23.52 27.25 29.45
Average 22.17 12.13 25.83 30.57 31.96
ZH
CMExam 36.34 24.33 40.30 36.19 46.03
MedQA 40.54 25.02 44.96 40.89 52.50
MedQA-4op 43.03 29.61 51.15 48.00 58.23
Average 39.97 26.32 45.47 41.69 52.25
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IgakuQA [20]. DenQA % Fi\ 7z, DenQA 1%, 2023 4F
B & 2024 F O HADHFEHERME KR D HEH
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Bk, BECEIRED S DBIRTH 5, 7272 L HAGE
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72T IVTH 5, OpenBioLLM-8B [3] 1X. Llama3 %
N=2Z, N ABEBFETHCEHALZETLTD
%, Apollo-7B [21] I% Qwen-7B % N\ — R IZEHF 775
WHA X W=7 0T, 9558, FERE. 77 ¥ X358,
ARA VB, TIOUTEE, LT 4 —iEEIN—T
2% EEIGDER LLM ThH 5,

4 HE
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DLRVEAFEEAETVNDORYF =2 A7
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Sl — M L EYEREZRLTW
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KA 77 40Fa2a— V0 BEAR—Z T4 VETNEIHRE L2 ELAINE-medLLM-instruct {1 & % 1 % 72 B8 QA RV F

~— 7 DIEfRE X a7 Ot

Swallow
Gemma Llama-2 Llama-3 -8B med meditron Open Apollo ELAINE
Model . alpaca BioLLM -medLLM
-7b-it -7b-chat -Instruct -7b -7B .
-Instruct -7b -8B -instruct
-v0.1

Release 24-Mar  23-Jul 24-Apr  24-Jul 23-Apr  23-Dec 24-May  24-Mar

EN
MMLU 50.55 48.71 72.79 66.88 5148 4732 73.43 68.17 72.69
MedMCQA  41.07 35.97 60.89 53.85 36.02  34.35 55.03 53.85 55.07
MedQA 33.12 30.99 57.65 47.95 31.15 29.18 50.00 45.98 55.76
MedQA-4op 39.67 38.09 61.28 56.07 39.35 32.26 56.78 53.86 61.36
PubMedQA  67.07 63.64 78.99 64.65 55.15 39.19 65.86 75.34 75.35
Average 46.30 43.48 66.32 57.88 42.63 36.46 60.22 59.44 64.05

JA
DenQA 13.71 12.03 19.72 23.78 10.91 9.79 18.18 17.90 22.24
IgakuQA 25.51 20.80 40.45 44.01 17.74 18.20 33.03 32.28 43.36
JISIMQA 12.09 10.55 25.93 26.81 10.77 835 21.98 20.66 24.40
Average 17.10 14.46 28.70 31.53 13.14 12.11 24.40 23.61 30.00

ZH
CMExam 30.90 2543 52.01 41.11 23.58 23.85 39.07 49.99 48.85
MedQA 29.03 25.37 62.99 45.05 2499 2546 42.59 58.29 55.80
MedQA-4op 34.96 32.30 68.40 51.27 30.11 29.82 48.73 62.99 61.59
Average 31.63 27.70 61.13 45.81 26.23 26.38 43.46 57.09 55.41
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7o HEEEMREDBIFH 12 R L TV 5,

Froidr, 3 rEFEOYYE T — X THREEEERTF
F U7 ELAINE-medLLIM £ 7 7 4 Y F a2 —=2 7L
72 ELAINE-medLLM-instruct [ZfiD X — X E F 1 &
e UCEETH D, 3 yEREIT AN TITBWT, [

— 3969 —

FOBFNERLTWS, L2L, 774 Fa—
=V 7B OIREE TN OHERED BN F /IR £
FMIZHRTRB > TWB D, Fa—orrTF—
X DBEDRMMD 5,

HATE B ICH W b =27 Y OEIEHN 30B TH
D . Chinchilla DERID 160B (£ F L3 A X X 20)
I Dixs 0w (8Bx20), LA L. Llama-3 %
N—=ZETILE L TH#HEE L7z Swallow-8B-v0.1,
OpenBioLLM-8B, ELAINE-medLLM O T, %€
TNURIDPREFEDOR Y F =7 RA7 TR=RET
A U CTHEER BRI Do 72 2 L DIHERR
TX3, ZOfHRIZ. R—ZAEFNLD LLM 2 JiiE
DN DEFER K XA VICHIEXE 256, FH8T—
Xty b DR FEBZEREEIATO 2T, BT
LR VHELARABILEEZ S e B TEsZ %
RLTW3, fi#Z A2 ELAINE-medlLM-instruct {Z
B NVZAT7 QADF v v MY TN EIRLT,

5 F&&

ARTIE, Llama-3-8B ZX— 2 ¥ LT, #HAIZ
WHH L. IR L 72 ELAINE-medLLM Zf2& L
720 HEARSIHEDEE QANYF Y —2ZIZBIF 5%
BRFEER S, HREFNIITEICHL L -
medLLM ¥ [AZFDFZEDOMEREER /R L, [FRFIC HARGE
CHEGEOEBERYF—2ZI2BWTHEWVEEN
PRI ZEDBELNICKR T, SHOBEYL LT,
Fa—= VT —RDELRLHUEL ZFELEE
FTohs,

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



HIEE

J-STAGE D i S 122D W T, IST & b # A
BRI E LT, ARIE, vV F 2 AKX —KR¥ED
NaCTeM DX Y N—=PHZ KB R— b Z2ZITEL
720 F7z. Pubmed @ HAFEFRI T KB R
Rt DI ER L D THREVWEEE L, Z
DRI, ENIAZEHREEA T AL X — - EER
A & B RN (NEDO) D ZRFEZEN (JPNP20006)
DFERESNTZHDTT,

BE W

[1] Thomas Scialom, Tuhin Chakrabarty, and Smaranda Mure-
san. Fine-tuned Language Models are Continual Learners.
In Yoav Goldberg, Zornitsa Kozareva, and Yue Zhang, ed-
itors, In Proc. of EMNLP , pp. 6107-6122, Abu Dhabi,
United Arab Emirates, December 2022. Association for
Computational Linguistics.

[2] 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 LLM Adaptation: Enhancing
Japanese Language Capabilities, 2024.

[3] Malaikannan Sankarasubbu Ankit Pal. OpenBioLLM:s:
Advancing Open-Source Large Language Models for
Healthcare and Life Sciences, 2024.

[4] Zeming Chen, Alejandro Herndandez-Cano, Angelika Ro-
manou, Antoine Bonnet, Kyle Matoba, Francesco Salvi,
Matteo Pagliardini, Simin Fan, Andreas Kopf, Amirkeivan
Mohtashami, Alexandre Sallinen, Alireza Sakhaeirad,
Vinitra Swamy, Igor Krawczuk, Deniz Bayazit, Axel
Marmet, Syrielle Montariol, Mary-Anne Hartley, Martin
Jaggi, and Antoine Bosselut. MEDITRON-70B: Scaling
Medical Pretraining for Large Language Models, 2023.

[5] Daoyuan Chen, Yilun Huang, Zhijian Ma, Hesen Chen,
Xuchen Pan, Ce Ge, Dawei Gao, Yuexiang Xie, Zhaoyang
Liu, Jinyang Gao, Yaliang Li, Bolin Ding, and Jingren
Zhou. Data-Juicer: A One-Stop Data Processing System
for Large Language Models, 2023.

[6] TakuKudo and John Richardson. SentencePiece: A simple
and language independent subword tokenizer and detok-
enizer for neural text processing. In Proc. of EMNLP:
System Demonstrations, pp. 6671, November 2018. As-
sociation for Computational Linguistics.

[71 Tianyu Han, Lisa C. Adams, Jens-Michalis Papaioan-
nou, Paul Grundmann, Tom Oberhauser, Alexander Loser,
Daniel Truhn, and Keno K. Bressem. MedAlpaca — An
Open-Source Collection of Medical Conversational Al
Models and Training Data, 2023.

[8] Yunxiang Li, Zihan Li, Kai Zhang, Ruilong Dan, Steve
Jiang, and You Zhang. ChatDoctor: A Medical Chat
Model Fine-Tuned on a Large Language Model Meta-Al
(LLaMA) Using Medical Domain Knowledge, 2023.

[9] Junying Chen, Xidong Wang, Anningzhe Gao, Feng Jiang,
Shunian Chen, Hongbo Zhang, Dingjie Song, Wenya Xie,

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

— 3970 —

Chuyi Kong, Jianquan Li, Xiang Wan, Haizhou Li, and
Benyou Wang. HuatuoGPT-II, One-stage Training for
Medical Adaption of LLMs, 2023.

Rohan Taori, Ishaan Gulrajani, Tianyi Zhang, Yann
Dubois, Xuechen Li, Carlos Guestrin, Percy Liang, and
Tatsunori B. Hashimoto. Stanford Alpaca: An Instruction-
following LLaMA model, 2023.

Xian Li, Ping Yu, Chunting Zhou, Timo Schick, Omer
Levy, Luke Zettlemoyer, Jason Weston, and Mike Lewis.
Self-Alignment with Instruction Backtranslation, 2024.
Samyam Rajbhandari, Jeff Rasley, Olatunji Ruwase, and
Yuxiong He. ZeRO: Memory Optimizations Toward Train-
ing Trillion Parameter Models, 2020.

Jeff Rasley, Samyam Rajbhandari, Olatunji Ruwase, and
Yuxiong He. DeepSpeed: System Optimizations Enable
Training Deep Learning Models with Over 100 Billion
Parameters. In Proc. of ACM SIGKDD, KDD 20, pp.
3505-3506, New York, NY, USA, 2020. Association for
Computing Machinery.

Di Jin, Eileen Pan, Nassim Oufattole, Wei-Hung Weng,
Hanyi Fang, and Peter Szolovits. What Disease does this
Patient Have? A Large-scale Open Domain Question An-
swering Dataset from Medical Exams, 2020.

Dan Hendrycks, Collin Burns, Steven Basart, Andy Zou,
Mantas Mazeika, Dawn Song, and Jacob Steinhardt. Mea-
suring Massive Multitask Language Understanding. In
Proc. ICLR, 2021.

Ankit Pal, Logesh Kumar Umapathi, and Malaikannan
Sankarasubbu. MedMCQA: A Large-scale Multi-Subject
Multi-Choice Dataset for Medical domain Question An-
swering. In Gerardo Flores, George H Chen, Tom Pollard,
Joyce C Ho, and Tristan Naumann, editors, In Proc. of
the Conference on Health, Inference, and Learning, Vol.
174 of Proc. of Machine Learning Research, pp. 248-260.
PMLR, 07-08 Apr 2022.

Qiao Jin, Bhuwan Dhingra, Zhengping Liu, William Co-
hen, and Xinghua Lu. PubMedQA: A dataset for biomed-
ical research question answering.

Junling Liu, Peilin Zhou, Yining Hua, Dading Chong,
Zhongyu Tian, Andrew Liu, Helin Wang, Chenyu You,
Zhenhua Guo, Lei Zhu, and Michael Lingzhi Li. Bench-
marking Large Language Models on CMExam — A Com-
prehensive Chinese Medical Exam Dataset, 2023.

Issey Sukeda, Masahiro Suzuki, Hiroki Sakaji, and
Satoshi Kodera. JMedLoRA: Medical Domain Adaptation
on Japanese Large Language Models using Instruction-
tuning. arXiv preprint arXiv:2310.10083, 2023.

Jungo Kasai, Yuhei Kasai, Keisuke Sakaguchi, Yutaro Ya-
mada, and Dragomir Radev. Evaluating GPT-4 and Chat-
GPT on Japanese Medical Licensing Examinations, 2023.
Xidong Wang, Nuo Chen, Junyin Chen, Yan Hu, Yidong
Wang, Xiangbo Wu, Anningzhe Gao, Xiang Wan, Haizhou
Li, and Benyou Wang. Apollo: Lightweight Multilingual
Medical LLMs towards Democratizing Medical Al to 6B
People, 2024.

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



A ANLRTT7QAFv vy DY T

R

51 ~

Human: At what age does hearing loss begin in adults?

b=

Assistant: The onset of hearing loss in adults typically begins around the age of 60. However, it’s important to note
that hearing loss can occur at any age due to various factors such as exposure to loud noises, certain medications, or

underlying medical conditions. Regular hearing screenings and maintaining a healthy lifestyle can help prevent or

manage hearing loss. Is there anything else you would like to know?
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Assistant: KA DGE, HIEIIEE 50 K2 OMED 3, 2720, HEOREFEMIIMATE > TERR
DET, HEOFRKIZ, BENER. M. BEORRE, BoEEG, L3R EOEAOFHZY, X
FIERERC I o TRRD T35, HEDIERITIE, FOBEZZICE, HOERT., HEDEA, HOD
HHEDOZE, BOHEDEN, BOMEOWEH, HOMEOEAMETENE T, HIEORFITIX, Il

\%%\ ANIAE, BREEE FHRerdh 3, y

~ HhEGE-1 ~N
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Human: I often perspire in the night, what is it?

Assistant: Hello! I'm here to help. Can you please tell me more about your symptoms? Do you experience any
other symptoms such as fever, cough, or shortness of breath? Have you recently traveled or been in contact with

anyone who has been diagnosed with COVID-19?
_J

KE$§§-2 \
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Assistant: 547, B EHTFATRERZ MURKG IR, GUAIBR TSR, #/RSOKT 224k, APIREIERSE. 15
\I‘Iﬂ@%%?ﬁﬁﬁﬁﬁiﬁ, (s %5, MR, SkESE R A A AR A 2592

J

— 3971 — This work is licensed by the author(s) under CC BY 4.0
(https://creativecommons.org/licenses/by/4.0/).



