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AI

TARGET

To-be

AI

AI

QA

AI
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AI

Ḵ
¸

Ḵ
¸ AI AI

¸ AI

AI
Ḵ

¸ Ḳ AI

¸ Ḳ

¸ ḲAI ṕ Ṗ

Ḵ

¸ AI

¸ AI

Ḵ
¸ AI
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Scaling

ṏ

¸

AI

¸

¸ AI

¸ AI

¸

¸

AI

¸ AI

A

B

C



(A)
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Common Crawl

Scaling

AI

A
ṕ Ṗ

LLM



(B)
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AI

AI

B
ṕ Ṗ



(C)
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AI

AI

ṏ

C
ṕ Ṗ
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No.

1 AI
2

¸

¸ AI

2

3

¸

¸

¸

ṯ ṯ

3

No.

1

2
AI

3
1 1

4
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AI

¸

¸

¸

5

¸ LLM as a judge

¸

¸

¸

¸
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ṕ Ṗ

3. (3)

Ṅ
¸ Ṅ

AI
1.

3. (4)
API

¸

6W1Hṕto -whom Ṗ
2-2.
3-2.

4. (1)

¸

¸

¸ AI

Ḳ

2-2.
4.

4. (2)
¸

4.

ṕ Ṗ
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¸

ü ṕ Ṗ
¸

1 3. 
¸ AI

1 5(6). 
¸

ü AI

ü AI
AI

Source:
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AI

1970 1980 1990 2000 2010 2020

AI

Å

Å AI
Å

AI
Å

Å

Å

Å

Å

Å

Å AI

ÅChatGPT
Å AI

Å AI

Å Å
Å

Å

ÅWikipedia
DBpedia

Å

ÅWeb

ÅCommon 
Crawl

Å

ÅQA
Å

Å

Web 
grounding

Å
Å

ÅWeb
ÅGitHub

Å

ÅKaggle

ÅAI

ÅHugging 
Face

Å

Å ÅDB
ÅWeb
Å

ÅWikipedia
Å

Å

Å

Å

Å

Å AI

Source:
Common Crawl: 2011 Common Crawl -  Open Repository of Web Crawl Data
Hugging Face: 2019  https://github.com/huggingface/huggingface_hub
Kaggle: 2010 2017 https://cloud.google.com/blog/products/gcp/welcome -kaggle -to -google -cloud?hl=en

https://commoncrawl.org/
https://github.com/huggingface/huggingface_hub
https://cloud.google.com/blog/products/gcp/welcome-kaggle-to-google-cloud?hl=en
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No.

1

¸

¸

¸

2

¸ ¸

¸

3 ¸ ¸

4 AI

¸ ¸

¸AI

5 ṕ
Ṗ

¸ ¸
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ṕ Ṗ

2024/10/3

2024/10/24
LLM

2025/2/19

2024/10/25
LLM

2024/10/22

2024/11/14 ṕ Ṗ

2024/11/21 ṕ Ṗ

2024/11/22 ṕ Ṗ

2024/11/28 ṕ Ṗ

2025/2/4 AI

Rada 
Mihalcea

University of 
Michigan 2025/2/5

2025/2/10
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2-1

AI
¸

¸

¸

¸ AI

3

4

2-2

AI
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Common Crawl

Ṍ Ṍ Ṍ LLM Ṍ Ṍ 

LLM
AI

LLM

Ṅ



No.

1

¸QA
468 ṕ

Ṗ283
5

¸ 5
100

1

¸2025 Hugging Face AI

¸

AI

2

¸ 8
HTML

10 18

¸ 18 17

¸ Parquet JSON
11 5

¸ PNG
8 5 ṧHTML

¸

Parquet
JSON

¸

HTML
AI AI
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No.

3

¸

ṕAI
Ṗ Ṅ

¸

¸

¸

¸

4

¸ CCBY CCBY

¸

¸ AI

¸

¸ AI

5

¸HuggingFace GitHub

README

¸ 6W1H

¸

README

¸ 6W1H

6
(

)

¸

-
ṕ: Ṗ

¸

AI

1. > > 

² 2-2. 
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3-2. 3-1. 

¸

AI

¸

¸

AI

¸

AI

¸ AI

¸
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Å

5

Å

ṕ

Ṗ

#  
##  
###  2
####  3

ṏ

#  
ṏ

#  
a 
ṏ
b ṏ
Ḳ

(1) QA
(A)
(B) ṕ Ṗ

#  
##  ṆṆ
###  16 ṕ

Ṗ
####  ể

ṏ
#  

ṏ

(3) 

¸

¸

¸ ṕ Ṗ

¸ Few-shot

¸ Order sensitivity

¸

¸

¸

¸

¸ Few-shot
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ẑ1 GPU
ẑ2 plamo (https://huggingface.co/pfnet/plamo -100b) 

ṕ Ṗ

PLaMo-1b Ṇ Ṇ - - -

PLaMo-30b Ṇ Ṇ - - -

PLaMo-100b ẑ1 Ṇ Ṇ Ṇ Ṇ Ṇ

32 701 83 186 2,783 3 3,788

ẑ2 1,690,817 42,903,637 915,309 3,178,276 5,587,748 589,521 54,867,786

tokens/file 
( )

12,570 19,285 8,289 5,516 1,167 202,276 ²

ṕ Ṗ

https://huggingface.co/pfnet/plamo-100b
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Test data Validation data

ḱ

59 16

210

29 18

20 8

ḱ

21 11

10 13

1 4

60 30 90

200 100 300
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No.

1
¸ ¸

¸

2
¸

¸

3
¸

¸

¸

4 Few-shot
¸

Few-shot ¸Zero shot

5
Order sensitivity

¸ ¸Order sensitivity

6
¸

LLM as a judge
¸

AI
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(test)

(4 - shot) ṕ Ṗ ṕ4-shot Ṗ

exact char_f1 exact char_f1 exact char_f1

plamo -100b
0.4821 0.7089 0.7018 0.0312 0.6347 0.4062 0.8509 0.4062 0.8731 4.438

plamo -100b

ṕWeb #1 Ṗ
0.4946 0.6714 0.6804 0.0 0.6766 0.3125 0.8075 0.3125 0.8241 4.417

plamo -100b
0.4839 0.7232 0.7339 0.0312 0.6297 0.4375 0.7891 0.375 0.7538 4.537

plamo -100b

ṕWeb #1 Ṗ
0.5125 0.7357 0.7357 0.0625 0.6687 0.4062 0.8350 0.4375 0.8512 4.387

¸ ṕ Ṗ
QA

ü QA
ṕref. Allen -Zhu and Li, arXiv:2309.14316 Ṗ

¸ char_f1 Wang et al, 
arXiv:2402.14499 

ẑ plamo -prime plamo -100b https://tech.preferred.jp/ja/blog/plamo -100b -
post - training/ 2nd stage plamo -100b 
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¸ ểḰ Ḵ

ü

ṕ Ṗ

ü

ṕ Ṗ

Å LLM 
ṕẑ1Ṗ

ṕẑ2Ṗ QA ṕẑ3Ṗ

ÅLLM 

(1/17 ) LLM 

Å
0.4% 

LLM

Source:  ẑ1 Allen-Zhu & Li, arXiv:2404.05405

 ẑ2Yang et al, arXiv:2409.07431

 ẑ3Cheng et al, arXiv:2406.14491

https://arxiv.org/abs/2404.05405
https://arxiv.org/abs/2409.07431
https://arxiv.org/abs/2406.14491
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¸ ỄḰể

ü LLM

Å Snell et al ṕẑ1Ṗ fine -
tuning LLM 13B

100B

ü ể LLM ṕ1 
LLM augmentation

(e.g. ) QA 
Ṗ

ü 1B 7B 

Å plamo -1b, 30b, 100b 
ẓ plamo -1b, 30b 

Å ṕ Ṗ

¸ LLM ṕe.g. inverse search: 
ref. ẑ2Ṗ LLM 

Source:  ẑ1 Snell et al, arXiv:2411.16035

 ẑ2Allen-Zhu & Li. arXiv:2309.14402

https://arxiv.org/abs/2411.16035
https://arxiv.org/abs/2309.14402
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(test)

(4 - shot) ṕ Ṗ ṕ4-shot Ṗ

exact char_f1 exact char_f1 exact char_f1

plamo -100b
0.4821 0.7089 0.7018 0.0312 0.6347 0.4062 0.8509 0.4062 0.8731 4.438

plamo -100b

ṕWeb #1 Ṗ
0.4946 0.6714 0.6804 0.0 0.6766 0.3125 0.8075 0.3125 0.8241 4.417

plamo -100b
0.4839 0.7232 0.7339 0.0312 0.6297 0.4375 0.7891 0.375 0.7538 4.537

plamo -100b

ṕWeb #1 Ṗ
0.5125 0.7357 0.7357 0.0625 0.6687 0.4062 0.8350 0.4375 0.8512 4.387

ẑ

̞ ᶆ‮ Ω‰ Ⱬ Ṝ∏
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(test)

(4 - shot) ṕ Ṗ ṕ4-shot Ṗ

exact char_f1 exact char_f1 exact char_f1

plamo -100b
² 0.4821 0.7089 0.7018 0.0312 0.6347 0.4062 0.8509 0.4062 0.8731 4.438

plamo -100b
ṕWeb #1 Ṗ

5.00E -06 0.4946 0.6714 0.6804 0.0 0.6766 0.3125 0.8075 0.3125 0.8241 4.417

plamo -100b
ṕWeb #2 Ṗ

5.00E -08 0.4786 0.7071 0.6946 0.0625 0.6913 0.4062 0.8488 0.4062 0.8734 4.429

plamo -100b
ṕWeb+ Ṗ

5.00E -08 0.4839 0.7036 0.6946 0.0625 0.6913 0.4375 0.85 0.4062 0.8734 4.396

plamo -100b
ṕWeb+ #1 Ṗ

5.00E -06 0.4679 0.6768 0.6714 0.0 0.6869 0.375 0.8231 0.3438 0.8287 4.488

plamo -100b
ṕWeb+ #2 Ṗ

5.00E -08 0.4857 0.7107 0.6911 0.0312 0.6997 0.375 0.8291 0.4375 0.8681 4.379

plamo -100b
ṕWeb+ +

Ṗ
5.00E -08 0.4804 0.7036 0.6911 0.0625 0.7022 0.375 0.8409 0.4375 0.8531 4.433

¸ [ ] AI
¸

¸ ṕ Ṗ ṕ char_f1 Ṗ
¸ ṕexact match Ṗ

char_f1

ẑ

̞ ᶆ‮ Ω‰ Ⱬ Ṝ∏



Few-shot 4-shot

¸ 4-shot 0-shot

¸ 0-shot
0-shot

1. > > > Few-shot

32

(test)

ṕ Ṗ

exact char_f1 exact char_f1 exact char_f1

4-shot

plamo -100b
² 0.4821 0.7089 0.7018 0.0312 0.6347 0.4062 0.8509 0.4062 0.8731

plamo -100b
ṕWeb

#1 Ṗ
5.00E -06 0.4946 0.6714 0.6804 0.0 0.6766 0.3125 0.8075 0.3125 0.8241

plamo -100b
ṕWeb

#2 Ṗ
5.00E -08 0.4786 0.7071 0.6946 0.0625 0.6913 0.4062 0.8488 0.4062 0.8734

0-shot

plamo -100b
² 0.3071 0.4929 0.5018 0.0 0.6347 0.0312 0.8509 0.0312 0.8731

plamo -100b
ṕWeb

#1 Ṗ
5.00E -06 0.0375 0.0071 0.0054 0.0 0.0309 0.0 0.335 0.0 0.3138

plamo -100b
ṕWeb

#2 Ṗ
5.00E -08 0.3304 0.4982 0.4946 0.0 0.2256 0.0312 0.4447 0.0312 0.465

ẑᶆ‮ Ω‰ Ⱬ Ṝ∏

Web #1, #2 Web ṕ#1 1 Ṗ

4-shot

Few-shot ẑ



Order sensitivity LLM

ẑ1 plamo -100b ṕ Ṗ
¸ (a) 
¸

1. > > > Order sensitivity

33

LLM LLM LLM

ẑ1 (test) a, b, c, d 4 ṕ140 * 4 = 560 Ṗ
ẑ2 Order sensitivity LLM (i.e. ) 

+ + + 

Order sensitivity ẑ2

a
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¸ LLM as a judge
¸

¸
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¸ HTML, PDF, PNG
ṕ Ṗ

¸

ṕ Ṗ

¸

" Ỉ Ễ Ễỉ ṕ Ṗ
page=""0019"" ṕ

Ṗ ṏ ṕ Ṗ ṏ

{
    " ": 14 ,
    " ": 13 ,
    " ": 11 ,
    " ": 10,ṏ
}

Accuracy ẑ

¸

ü

1

¸

ü 2

¸

ü

3

1 3

ẑ 1~3 Accuracy

ṏ
<tr>
        <td width="11" />
        <td width="66">
          <div style=" text -
align:center ;"> </div>
          <div style=" text -
align:center ;"> </div>
        </td>
        <td width="72">
ṏ

HTML PDF, PNG 1

ẑ1

1. 
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Source:

1. 

2. 

¸

PNG, PDF, HTML AI
HTML

HTML

¸ ¸

1 3
AI

0.53 

0.64 

0.79 

0.00 0.50 1.00

1

2

3

AI

0.29 

0.25 

0.33 

0.42 

0.00 0.50 1.00

1

2

3

4

AI

0.36 

0.40 

0.70 

0.81 

0.00 0.50 1.00

1

2

3

4

AI
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GPT-4o, Gemini2.0
¸ GPT-4o, Gemini2.0
¸ GPT-4o
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¸

¸

¸

¸

¸

AI

ṕ Ṗ

ṕ Ṗ
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ṕ
Ṗ

ṕ
Ṗ

Next
Step

QA
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No.

1
ṕ Ṗ

2
ṕ Ṗ

Ḳ

a c

b

b

a
¸ AI

¸ QA
Ḵ

¸

¸

¸

Web
¸

¸

c
¸ e-Gov

¸

ṕ Ḳ Ṗ
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No.

1

¸

AI

¸

AI

¸ AI
e-Gov

AI

¸

AI

¸ AI AI

¸

2

¸ AI

¸ AI

¸

3

¸

¸

¸

¸

ṕ AI

Ṗ

Ḳ Ḳ Ḳ Ḳ

ṕ ṖḲ



¸

4

¸

Ṍ
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2025 2026

¸

Ṍ

KPI



R6
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1.

2.

2-1.

2-2.

3.

3-1.

3-2.

4.

5.
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AI

¸ AI ṕ Ṗ Common Crawl

¸ 4

ü

¸

¸

¸ AI

¸

RAGṕ Ṗ

¸

¸ ṕ Ṗ
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¸Common Crawl

¸

¸ 4

ü

ü

ü

ü

V

VRAGṕ Ṗ



AI

AI
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Common Crawl

ḲAI

ṕ Ṗ

Ḳ

RAGṕ
Ṗ

¸

¸

ṕ Ṗ

Common Crawl

AI

AI



2.  > 2 -1. > > 

48

Common Crawl

Ṍ Ṍ Ṍ LLM Ṍ Ṍ 

LLM
AI

LLM

Ṅ



Common Crawl
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Common Crawl

LLaMa
DeepSeek

Common Crawl

¸ HTML 98%
¸ PDF 0.8%

¸ Common Crawl
¸ 2025 8 5%
ṕ Ṗ

¸ Facebook robots.txt

¸ HTML CSS

¸ 1

ṕCommon Crawl
Ṗ

¸ CC-Stories
¸ CC100
¸ CLUECorpus2020
¸ C4ṕ

Ṗ

crawl
mimetype

CC-MAIN-2024-46
%

CC-MAIN-2024-51
%

text/html 98.5402 98.5165
application/pdf 0.7784 0.8173
<other> 0.1403 0.114
application/atom+xml 0.0989 0.1099
text/plain 0.0651 0.0672
text/xml 0.0649 0.0662
application/rss+xml 0.0525 0.0571
application/octet -stream 0.0496 0.0557
application/json 0.0321 0.0345
text/calendar 0.03 0.0331
application/xml 0.0542 0.0264
˜ ˜ ˜

Common Crawl



Common Crawl 2025 8

crawl
language

CC-MAIN -2024 -51
%

CC-MAIN -2025 -05
%

CC-MAIN -2025 -08
%

42.7983 43.3694 43.3794

6.1830 6.0460 6.0982

5.3963 5.5857 5.4039

5.2819 5.4046 5.1641

5.2720 4.6719 5.0942

4.5824 4.6417 4.5461

4.4110 4.5221 4.2950

3.0651 2.6949 3.0224

2.4139 2.4152 2.3997

2.3361 2.3259 2.3274

ṏ ṏ ṏ ṏ

2.  > 2 -1. > > 
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Source: Statistics of Common Crawl Monthly Archives by commoncrawl

Common Crawl

https://en.wikipedia.org/wiki/ISO_639:eng
https://en.wikipedia.org/wiki/ISO_639:rus
https://en.wikipedia.org/wiki/ISO_639:deu
https://en.wikipedia.org/wiki/ISO_639:jpn
https://en.wikipedia.org/wiki/ISO_639:zho
https://en.wikipedia.org/wiki/ISO_639:spa
https://en.wikipedia.org/wiki/ISO_639:fra
https://en.wikipedia.org/wiki/ISO_639:ita
https://en.wikipedia.org/wiki/ISO_639:por
https://commoncrawl.github.io/cc-crawl-statistics/plots/languages?utm_source=chatgpt.com
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#

1 ANC N/A

2 Smashwords BERT, GPT-1

3 Project Gutenberg LlaMA

4 Books3 LlaMA

5 arXiv LlaMA

6 The Stack N/A

7 Github
LlaMA, 
CODEX

8 StackExchange Q&A LlaMA

9 Reddit BERT

10 Zhihu Q&A CT-LLM

11 Wikipedia
Ṅ

LlaMA, PaLM

12 Baidu Baike
Baidu

TigerBot
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# ṕ Ṗ

1

Singhal, K., et. al. (2023). Large 
language models encode clinical 
knowledge. Nature, 620(7972), 
172 -180.

MedPaLM
MultiMed
QA

¸ LLM
MultiMedQA 

https://github.com/k
yegomez/Med -PaLM

2

Singhal, K., et. al. (2025). Toward 
expert - level medical question 
answering with large language 
models. Nature Medicine, 1 -8.

MedPaLM 
2

MultiMed
QA

¸ #1

3

Roziere, B., et. al. (2023). Code 
llama: Open foundation models for 
code. arXiv preprint 
arXiv:2308.12950.

Code 
LlaMa

¸ Coding LLM https://github.com/
meta -
llama/codellama

4

Wu, S., et. al. (2023). 
Bloomberggpt: A large language 
model for finance. arXiv preprint 
arXiv:2303.17564.

Bloomberg
GPT

FINPILE, 
Bloomber
g news

¸ BloombergGPT LLM

5

Yang, H., Liu, X. Y., & Wang, C. D. 
(2023). Fingpt: Open -source 
financial large language models. 
arXiv preprint arXiv:2306.06031.

FinGPT ¸ LLM BloombergGPT
https://github.com/
AI4Finance -
Foundation/FinGPT

6

Chen, Y., et. al.. (2023). Longlora : 
Efficient fine -tuning of long -
context large language models. 
arXiv  preprint arXiv:2309.12307.

LongLoRA
Redpaja
ma

¸ LongLoRA 8úA100 1 Llama2 
7B 4k 100k Llama2 
70B 32k

https://github.com/
dvlab -
research/LongLoRA

Coding

Long -context

52

https://github.com/kyegomez/Med-PaLM
https://github.com/kyegomez/Med-PaLM
https://github.com/meta-llama/codellama
https://github.com/meta-llama/codellama
https://github.com/meta-llama/codellama
https://github.com/AI4Finance-Foundation/FinGPT
https://github.com/AI4Finance-Foundation/FinGPT
https://github.com/AI4Finance-Foundation/FinGPT
https://github.com/dvlab-research/LongLoRA
https://github.com/dvlab-research/LongLoRA
https://github.com/dvlab-research/LongLoRA
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# ṕ Ṗ

1

Chen, Y., Cai, W., Wu, L., Li, X., 
Xin, Z., & Fu, C. (2023). Tigerbot : 
An open multilingual multitask llm . 
arXiv  preprint arXiv:2312.08688.

TigerBot

¸ Llama -2 BLOOM AI

¸ 11

https://huggingfac
e.co/datasets/Tige
rResearch/tigerbot
- law -plugin

2

Yue S., Cen W., Wang, S., Li, B., 
Shen, C., Liu, S., Zhou Y., Xiao, Y., 
Yun, S., Huang, X. & Wei, Z. 
(2023). DISC-LawLLM : Fine -
tuning Large Language Models for 
Intelligent Legal Services. arXiv  
preprint arXiv:2309.11325.

DISC-
LawLLM

¸

3

Fei, Z., Shen, X., Zhu, D., Zhou, F., 
Han, Z., Zhang, S., Chen, K., Shen, 
Z., & Ge, J. (2023). LawBench : 
Benchmarking Legal Knowledge of 
Large Language Models. arXiv  
preprint arXiv:2309.16289.

LawBench

¸

ü : 

ü : 

ü : 

¸ LLM specific LLM
GPT

4

Kornilova, A., & Eidelman, V. 
(2019). BillSum : A Corpus for 
Automatic Summarization of US 
Legislation. arXiv  preprint 
arXiv:1910.00523.

BillSum
¸ AI

https://github.co
m/FiscalNote/BillS
um

https://huggingface.co/datasets/TigerResearch/tigerbot-law-plugin
https://huggingface.co/datasets/TigerResearch/tigerbot-law-plugin
https://huggingface.co/datasets/TigerResearch/tigerbot-law-plugin
https://huggingface.co/datasets/TigerResearch/tigerbot-law-plugin
https://github.com/FiscalNote/BillSum
https://github.com/FiscalNote/BillSum
https://github.com/FiscalNote/BillSum
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# ṕ Ṗ

1

Yue, X., Ni, Y., Zhang, K., Zheng, T., 
Liu, R., Zhang, G., Stevens, S., Jiang, 
D., Ren, W., Sun, Y., Wei, C., Yu, B., 
Yuan, R., Sun, R., Yin, M., Zheng, B., 
Yang, Z., Liu, Y., Huang, W., Sun, H., 
Su, Y., & Chen, W. (2024). MMMU: A 
Massive Multi -discipline Multimodal 
Understanding and Reasoning 
Benchmark for Expert AGI. arXiv 
preprint arXiv:2311.16502.

GPT-4V: GPT -
4
Gemini Ultra:

11,500

30
(

)

¸ AI ṕMMMUṖ

¸

GPT-4V Gemini Ultra
56% 59%

2

Zhang, G., Du, X., Chen, B., Liang, Y., 
Luo, T., Zheng, T., Zhu, K., Cheng, Y., 
Xu, C., Guo, S., Zhang, H., Qu, X., 
Wang, J., Yuan, R., Li, Y., Wang, Z., 
Liu, Y., Tsai, Y., Zhang, F., Lin, C., 
Huang, W., & Fu, J. (2024). CMMMU: 
A Chinese Massive Multi -discipline 
Multimodal Understanding Benchmark. 
arXiv preprint arXiv:2401.11944.

GPT-4V 11

LLM

¸ MMMUṕ Ṗ

¸ MMMU GPT-4V 55.7% CMMMU
41.7%

¸

3

Shen, Z., Zhang, K., & Dell, M. (2020). 
A Large Dataset of Historical Japanese 
Documents with Complex Layouts. 
CVPRW 2020. Retrieved from 
https://openaccess.thecvf.com/conten
t_CVPRW_2020/papers/w34/Shen_A_
Large_Dataset_of_Historical_Japanese
_Documents_With_Complex_Layouts_
CVPRW_2020_paper.pdf

(Faster R -CNN
Mask R-CNN

RetinaNet )

¸

25

¸ ṕCOCOḲCommon Objects
in Context Ṗ

34% 47%
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# ṕ Ṗ

1

Saito, K., Mizuki, S., Ohi, M., 
Nakamura, T., Shiotani , T., 
Maeda, K., ... & Okazaki, N. 
(2024). Why We Build Local 
Large Language Models: An 
Observational Analysis from 35 
Japanese and Multilingual 
LLMs. arXiv  preprint 
arXiv:2412.14471.

-

¸ 35

¸

¸

https://github
.com/swallow
- llm/swallow -
evaluation

2

Měller, M., & Laurent, F. (2022). 
Cedille : A large autoregressive 
french  language model. arXiv  
preprint arXiv:2202.03371.

Cedille

fr -mC4, French -
PD-Newspapers

¸ GPT-3 https://huggi
ngface.co/Ce
dille/fr -boris

3

Polignano , M., Basile, P., & 
Semeraro, G. (2024). Advanced 
Natural -based interaction for 
the ITAlian  language: 
LLaMAntino -3-ANITA. arXiv  
preprint arXiv:2405.07101.

LLaMAntin
o

FT: 
clean_mc4_it

¸ LLaMA-3
https://github
.com/marcop
oli/LLaMAntin
o-3-ANITA

4

Nguyen, X. P., Zhang, W., Li, X., 
Aljunied, M., Tan, Q., Cheng, 
L., ... & Bing, L. (2023). 
SeaLLMs-- Large Language 
Models for Southeast Asia. arXiv 
preprint arXiv:2312.00738.

SeaLLM

: Common 
Crawl (

).

FT: 

¸ LLM
https://github
.com/DAMO -
NLP-
SG/SeaLLMs

5

Pipatanakul, K., et. al. (2023). 
Typhoon: Thai large language 
models. arXiv preprint 
arXiv:2312.13951.

Typhoon

: MC4 ( ), 
Oscar ( )

FT: UltraChat (
Ṗ

¸

¸ 70 GPT-3.5
2.62

https://huggi
ngface.co/scb
10x/typhoon -
7b

https://github.com/swallow-llm/swallow-evaluation
https://github.com/swallow-llm/swallow-evaluation
https://github.com/swallow-llm/swallow-evaluation
https://github.com/swallow-llm/swallow-evaluation
https://huggingface.co/Cedille/fr-boris
https://huggingface.co/Cedille/fr-boris
https://huggingface.co/Cedille/fr-boris
https://github.com/marcopoli/LLaMAntino-3-ANITA
https://github.com/marcopoli/LLaMAntino-3-ANITA
https://github.com/marcopoli/LLaMAntino-3-ANITA
https://github.com/marcopoli/LLaMAntino-3-ANITA
https://github.com/DAMO-NLP-SG/SeaLLMs
https://github.com/DAMO-NLP-SG/SeaLLMs
https://github.com/DAMO-NLP-SG/SeaLLMs
https://github.com/DAMO-NLP-SG/SeaLLMs
https://huggingface.co/scb10x/typhoon-7b
https://huggingface.co/scb10x/typhoon-7b
https://huggingface.co/scb10x/typhoon-7b
https://huggingface.co/scb10x/typhoon-7b


1/3

2. > 2 -1. > > 

56

#

1

Han, Z., Gao, C., Liu, J., Zhang, J., & Zhang, S. Q. 
(2024). Parameter -efficient fine -tuning for large 
models: A comprehensive survey. arXiv preprint 
arXiv:2403.14608 (PEFT)

2

Prottasha, N. J., Mahmud, A., Sobuj, M. S. I., 
Bhat, P., Kowsher, M., Yousefi, N., & Garibay, O. 
O. (2024). Parameter -Efficient Fine -Tuning of 
Large Language Models Using Semantic 
Knowledge Tuning. Scientific Reports, 14(1), 
75599. 

ṕSK-TuningṖ

PEFT
ṕ Ḳ

Ṗ

3

Wei, J., Wang, X., Schuurmans, D., Bosma, M., 
Xia, F., Chi, E., ... & Zhou, D. (2022). Chain -of-
thought prompting elicits reasoning in large 
language models. Advances in neural information 
processing systems , 35 , 24824 -24837.

4

Liu, H., Tam, D., Muqeeth, M., Mohta, J., Huang, 
T., Bansal, M., & Raffel, C. A. (2022). Few -shot 
parameter -efficient fine -tuning is better and 
cheaper than in -context learning. Advances in 
Neural Information Processing Systems , 35 , 
1950 -1965.

ṕIA)3
PEFT

DeepSeekPEFT
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#

1

Zhu, R. -J., Zhang, Y., Sifferman , E., Sheaves, T., 
Wang, Y., Richmond, D., Zhou, P., & Eshraghian , 
J. K. (2024). Towards Lifelong Learning of Large 
Language Models: A Survey. arXiv  preprint 
arXiv:2406.06391.

PEFT

2

Li, Z., & Hoiem , D. (2017). Learning without 
Forgetting. IEEE Transactions on Pattern Analysis 
and Machine Intelligence, 40(12), 2935 -2947. 
arXiv  preprint arXiv:1606.09282.

Learning 
without 

Forgetting 
(LwF)

3

Gloeckle , F., Idrissi , B. Y., RoziĈre, B., Lopez -Paz, 
D., & Synnaeve , G. (2023). SKD -NER: Continual 
Named Entity Recognition via Span -based 
Knowledge Distillation with Reinforcement 
Learning. Proceedings of the 2023 Conference on 
Empirical Methods in Natural Language 
Processing (EMNLP). arXiv  preprint 
arXiv:2311.16502.

ṕ Ṗ
( )

4

Gloeckle , F., Idrissi , B. Y., RoziĈre, B., Lopez -Paz, 
D., & Synnaeve , G. (2022). Distilling Causal Effect 
from Miscellaneous Other -Class for Continual 
Named Entity Recognition. arXiv  preprint 
arXiv:2210.03980.

( ) ( )

DeepSeekPEFT2/3
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#

1

Liu, A., Feng, B., Xue, B., Wang, B., Wu, B., 
Lu, C., ... & Piao, Y. (2024). Deepseek -v3 
technical report. arXiv  preprint 
arXiv:2412.19437 .

ṕ Ṗ
DeepSeek V3 LLM

D
e

e
p
S

e
e

k

a

Dai, D., Deng, C., Zhao, C., Xu, R. X., Gao, 
H., Chen, D., ... & Liang, W. (2024). 
Deepseekmoe: Towards ultimate expert 
specialization in mixture -of-experts 
language models. arXiv preprint 
arXiv:2401.06066 .

MoE (Mixture of 
Experts)

DeepSeekMoE LLM
LLM

b

Gloeckle, F., Idrissi, B. Y., RoziĈre, B., 
Lopez-Paz, D., & Synnaeve, G. (2024). 
Better & faster large language models via 
multi - token prediction. arXiv preprint 
arXiv:2404.19737 .

Multi - token 
prediction

ṕMTPṖ

c

Peng, H., Wu, K., Wei, Y., Zhao, G., Yang, 
Y., Liu, Z., ... & Cheng, P. (2023). Fp8 - lm: 
Training fp8 large language models. arXiv 
preprint arXiv:2310.18313 .

FP8
FP8-LM FP16 BF16

d

Rajbhandari, S., Rasley, J., Ruwase, O., & 
He, Y. (2020, November). Zero: Memory 
optimizations toward training trillion 
parameter models. In SC20: International 
Conference for High Performance 
Computing, Networking, Storage and 
Analysis (pp. 1 -16). IEEE.

Zero

e
Hinton, G., Vinyals, O., & Dean, J. (2015). 
Distilling the knowledge in a neural 
network. arXiv preprint arXiv:1503.02531 .

DeepSeek -V3 DeepSeek -R1

DeepSeekPEFT
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#

1

Robertson, S., & Zaragoza, H. (2009). 
The probabilistic relevance framework: 
BM25 and beyond. Foundations and 
ƵǓǆǏǅǔȚƁǊǏƁƪǏǇǐǓǎǂǕǊǐǏƁƳǆǕǓǊǆǗǂǍ, 3(4), 
333 -389.

Sparse 
Retrieval

Sparse Retrieval

BM25

2

Karpukhin , V., Oguz, B., Min, S., Lewis, P. 
S., Wu, L., Edunov , S., ... & Yih, W. T. 
(2020, November). Dense Passage 
Retrieval for Open -Domain Question 
Answering. In EMNLP (1) (pp. 6769 -
6781).

Dense 
Retrieval

Dense Retrieval

3

Luan, Y., Eisenstein, J., Toutanova, K., & 
Collins, M. (2021). Sparse, dense, and 
attentional representations for text 
retrieval. Transactions of the Association 
for Computational Linguistics , 9, 329 -345.

Hybrid 
Retrieval

Hybrid Retrieval

4

Wei, J., Wang, X., Schuurmans, D., 
Bosma, M., Xia, F., Chi, E., ... & Zhou, D. 
(2022). Chain -of- thought prompting 
elicits reasoning in large language 
models. Advances in neural information 
processing systems , 35 , 24824 -24837.

Chain -of-
Thought

5

Alivanistos , D., Santamarča, S. B., Cochez, 
M., Kalo, J. C., van Krieken , E., & 
Thanapalasingam , T. (2022). Prompting 
as probing: Using language models for 
knowledge base construction. arXiv  
preprint arXiv:2208.11057 .

Knowledge 
construction

RAG LLM
LLM
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#

6

Wang, X., Wei, J., Schuurmans, D., Le, Q., Chi, 
E., Narang, S., ... & Zhou, D. (2022). Self -
consistency improves chain of thought 
reasoning in language models. arXiv  preprint 
arXiv:2203.11171 .

Self-
Consistency

LLM
Self-Consistency

7

Htut , P. M., Bowman, S. R., & Cho, K. (2018). 
Training a ranking function for open -domain 
question answering. arXiv  preprint 
arXiv:1804.04264 . RAG

8

Qi, P., Lee, H., Sido, O., & Manning, C. D. 
(2020). Answering open -domain questions of 
varying reasoning steps from text. arXiv  
preprint arXiv:2010.12527 .

9

Wang, Z., Wang, Z., Le, L., Zheng, H. S., 
Mishra, S., Perot, V., ... & Pfister, T. (2024). 
Speculative rag: Enhancing retrieval 
augmented generation through drafting. arXiv  
preprint arXiv:2407.08223 .

Draft 
verification

Draft Verification

RAG



RAG

RAGṕ Ṗ

2. > 2 -1. > > 

61

#

1

Wu, J., Zhu, J., Qi, Y., Chen, J., Xu, M., 
Menolascina , F., & Grau, V. (2024). 
Medical graph rag: Towards safe 
medical large language model via graph 
retrieval -augmented generation. arXiv  
preprint arXiv:2408.04187 .

MedGraphRAG
3 LLM

- U-retrieve

2

Dhani, J. S., Bhatt, R., Ganesan, B., 
Sirohi , P., & Bhatnagar, V. (2021). 
Similar cases recommendation using 
legal knowledge graphs. arXiv  preprint 
arXiv:2107.04771 .

RAG

3

Matsumoto, N., Moran, J., Choi, H., 
Hernandez, M. E., Venkatesan, M., 
Wang, P., & Moore, J. H. (2024). 
KRAGEN: a knowledge graph -enhanced 
RAG framework for biomedical problem 
solving using large language 
models. Bioinformatics , 40 (6), btae353.

KRAGEN
RAG
ṕGoTṖ

4

Liu, K., Wang, F., Ding, Z., Liang, S., Yu, 
Z., & Zhou, Y. (2022). Recent progress 
of using knowledge graph for 
cybersecurity. Electronics , 11 (15), 2287.

RAG

5

Hussien , M. M., Melo, A. N., Ballardini , A. 
L., Maldonado, C. S., Izquierdo, R., & 
Sotelo, M. A. (2025). Rag -based 
explainable prediction of road users 
behaviors for automated driving using 
knowledge graphs and large language 
models. Expert Systems with 
Applications , 265 , 125914.

ṕ Ṗ
RAG
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#

1

Yang, Z., Band, N., Li, S., Candes, E., & 
Hashimoto, T. (2024). Synthetic 
continued pretraining. arXiv preprint 
arXiv:2409.07431 .

4 8

2

Shao, Z., Wang, P., Zhu, Q., Xu, R., 
Song, J., Bi, X., ... & Guo, D. (2024). 
Deepseekmath: Pushing the limits of 
mathematical reasoning in open 
language models. arXiv preprint 
arXiv:2402.03300 .

DeepSeek -Coder -Base-v1.5 7B 1200
DeepSeekMath 7B

GRPOṕGroup Relative Policy Optimization Ṗ

3

Roziere, B., Gehring, J., Gloeckle, F., 
Sootla, S., Gat, I., Tan, X. E., ... & 
Synnaeve, G. (2023). Code llama: Open 
foundation models for code. arXiv 
preprint arXiv:2308.12950 .

Llama 2 Python

4

Yang, Z., Band, N., Li, S., Candes, E., & 
Hashimoto, T. (2024). Synthetic 
continued pretraining. arXiv preprint 
arXiv:2409.07431 .

EntiGraph

2. > 2 -1. > > 
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AI ṕ / Ṗ

Source: AI ; Hugging Face; arXiv ; EY-Parthenon analysis

L

GPT LLaMa Gemma Mistral Command R Nemotron Qwen DeepSeek

4 3.1 2 Large  2 plus 4 2.5 V3

OpenAI Meta Google Mistral AI CohereForAI Nvidia Alibaba DeepSeek

2023/3 2024/12 2024/6 2024/7 2024/8 2024/6 2024/11 2024/12

70b 27b/9b 123b/(7b) 104b 340b
0.5b/1.5b/3b/7
b/14b/32b/72b

671b

ᶘ

/Common
Crawl ṕ

Ṗ

Common Crawl, 
GitHub, 

Wikipeda,
Gutenberg and 
Books3, ArXiv, 
Stack Exchange
ẑLLaMa 1

Common Crawl

LLaMa 3.1 
Community

Gemma Terms 
of Use

Apache 2.0 CC-BY-NC
Nvidia Open 

Model
Custom open -
source license

¸

¸

¸

¸

¸ ¸ ¸ ¸ ¸

¸

¸

V: L M S

2. > 2 -1. > > AI
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AI ṕ / Ṗ

Source: AI ; Hugging Face; arXiv ; EY-Parthenon analysis

V: L M S

V+L V+L+M+S

GPT Claude Qwen -VL Gemini GPT

4V 3.5 Sonnet MAX 1.5 Pro 4o

OpenAI Anthropic Alibaba Google OpenAI

2023/9 2024/6 2024/1 2024/3 2024/5

¸

OpenAI
¸ ¸ Plus ¸ Flash ¸ OpenAI

E2E

2. > 2 -1. > > AI
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AI ṕ / Ṗ

Source: AI ; Hugging Face; arXiv ; EY-Parthenon analysis

V: L M S

L

CALM Sarashina Fugaku -LLM ELYZA JP Swallow Swallow PLaMo nekomata

3 2 2 3 MS MX - -

Cyber Agent softbank ELYZA PFN1 rinna

2024/7 2024/6 2024/5 2024/6 2024/3 2024/3 2023/9 2023

22b 70b/13b/7b 13b (70b)/8b 7b 7b (100b)/13b/(1
b)

14b

ṕ Ṗ Common Crawl
ṕ Ṗ,

SlimPajama,
StarCoder

Common Crawl
ṕ Ṗ,

Wikipedia ṕ Ṗ,
The Pileṕ

Ṗ

ṕ Ṗ Algebraic Stack, 
Wikipedia, 
Swallow 

Corpusṕ Ṗ, 
RefinedWeb
ṕ Ṗ, The Pile
ṕ Ṗ

Algebraic Stack, 
Wikipedia, 
Swallow 

Corpusṕ Ṗ, 
RefinedWeb
ṕ Ṗ, 

The Pileṕ
Ṗ,

Vault

mC4, Wikipedia
ṕ Ṗ,

RedPajama
ṕ Ṗ

ṕ Ṗ

Apache 2.0 MIT Fugaku -LLM 
Terms of Use

LLaMa 3 
Community

Apache 2.0 Apache 2.0 Apache 2.0 Tongyi 
Qianwen

¸ LLaMa3(70b
)

¸ ¸ ¸

¸ 8b
GPT-

3.5

¸

Mistral
(7b)

¸ ¸

2. > 2 -1. > > AI
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1.

2.

2-1

2-2

3.

3-1

3-2

4.

5.
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¸

¸

¸ 2025 1 Hugging Face QA
( 468 Ṗ

¸

¸

ü 2025 Hugging Face AI

ü

AI

¸

ü Parquet JSON

ü HTML AI
AI

¸

ü Ḳ
ü Ḳ JSON Parquet

ü Ḳ AI AI
PNG HTML



2. > 2 -2. > > 

71

OCR

¸ Hugging Face

¸

¸

¸

¸

¸

OCR

ṕ Ṗ

Step 2 Step 3Step 1



Hugging Face
2
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1. QA

2. 2
3.
4.
5. 10 ṕ2025 1 Ṗ
* 2024 8 20  Source: https://x.com/huggingface/status/1825620479895547992
** Source: https://huggingface.co/datasets

1. AI 500 *
1 Hugging Face(HF)

2. AI QA
HF 2

3. 2

ṕ Ṗ

HF
HF

** 3

QA

JPG PNG
¸ Modalities: Images
¸ Tasks: Table Question 

Answering
13 13 0 ṕ Ṗ

13
8 4

HTML

CSV

¸ Modalities: Text
¸ Tasks: Table Question 

Answering
455 455 5

5

455

10 5

Step 2 Step 3Step 1
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1

¸ 455
ṕ

Ṗ283

¸ 455 5

¸ 5
100

1

¸ 1

¸ 2025 Hugging Face
AI

¸

AI

1.

Step 2 Step 3Step 1



2. > 2 -2. > > 2/2

74

¸ 18 17

¸ Parquet JSON

17 11 5

¸ PNG
8 5 ṧHTML

¸

AI

¸

Parquet JSON

¸

HTML
AI

AI

1

1.

Step 2 Step 3Step 1
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A
¸PDF PDF
¸ JSON LLM

B
¸ LLM

¸

C
¸ PDF PDF

¸PDF Word PDF

D

¸ṕ Ṗ
¸PDF Excel CSV
¸ JSON XML

JSON

E
¸HTML

¸ ṕPDF ṖHTML

1*

1.
* Source: 

Step 2 Step 3Step 1
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JSON Parquet

¸JSON
ü

ü

ü

¸Parquet
ü

ü Pandas Python

ü

ṕ Ṗ

JSON
ṕ

Ṗ

1

Parquet
ṕ

Ṗ

Pandas
Python

1. Base64

Step 2 Step 3Step 1
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¸Hugging Face 1%
AI

¸ JSON Parquet

¸ HTML AI AI

¸

¸ ṧ

¸ AI

¸ AI
ṧ

¸

¸ JSON Parquet
¸ JSON Parquet

1GB
Parquet

¸ PNG HTML ¸ AI AI
AI AI PNG

HTML

Step 2 Step 3Step 1



QA 468 5
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ṕ Ṗ*

#
2 1

1
shi3z/OpenOrcaJapanes
e3 90 JSON 1.24GB 573,616

2
hac541309/ basic_korea
n_dict

NLP
50 Parquet 88.5MB 74,936

3
TrainingDataPro / llm -
dataset

42 CSV 1.45MB 1,174

4
yjg30737/ onepiece -
characters

ṕ Ṗ 40 JSON 573kb 1,368

5 Coaso/ yokote_test ṕ Ṗ 37 JSON 19.5kb 71

1. 2025 1 ṕ Ṗ
2. ṕ Ṗ
3. OpenOrcaṕ Ṗ 1/5

Ḳ 3/5
* Source: https://huggingface.co/datasets , 

5 1

Step 2 Step 3Step 1

https://huggingface.co/datasets


8 5
HTML
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#
2 1

1
vidore / tabfquad_test_s
ubsampled

TableQA 2,628 Parquet 23.2MB 280 JPG

2
terryoo / TableVQA -
Bench

ṕ Ṗ 1,813 Parquet 141MB 1,500
HTML

JPG

3 cmarkea /table -vqa 176 Parquet 1.21GB 16,810
LaTex

JPG

4 LiveXiv / LiveXiv ṕ Ṗ 98 Parquet 19.2GB 74,169 JPG

5
YuukiAsuna / Vietnames
eTableVQA

83 Parquet 6.34GB 19,638
HTML

CSV
PNG

6 U4R/ ChartX 63 JSON 16.9MB 6,000
TSV
PNG

7
tyrionhuu / PPTBench-
Understanding

PPT
53 Parquet 376MB 1,037

JSON
PNG

8
AndreMitri /Unicamp_co
mvest_2011_to_2018

ṕ Ṗ 36 Imagefolder 40.5MB 205 JPG

ṕ Ṗ*

1. 2025 1 ṕ Ṗ
2. ṕ Ṗ
* Source: https://huggingface.co/datasets , 

8 1

Step 2 Step 3Step 1

https://huggingface.co/datasets
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#
2 1

1 cardiffnlp / databench 21,320 Parquet 925kB 2,616

2 Open-Orca/ OpenOrca 9,524 Parquet 2.85GB 2,914,896

3 THUDM/LongBench -v2 4,662 JSON 465MB 503

4
proj -
persona/ PersonaHub

4,634 JSON 199MB 375,000

5
vidore / tabfquad_test_s
ubsampled

TableQA 2,628 Parquet 23.2MB 280 JPG

6

ṕ Ṗ*

1. 2025 1 ṕ Ṗ
2. ṕ Ṗ
* Source: https://huggingface.co/datasets , 

ṕ Ṗ

1 1-5

Step 2 Step 3Step 1

https://huggingface.co/datasets
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1. 2025 1 ṕ Ṗ
2. ṕ Ṗ
* Source: https://huggingface.co/datasets , 

#
2 1

6
gretelai / synthetic_text_
to_sql

Text - to -
SQL

2,168 Parquet 34.3MB 15,851

7
b-mc2/ sql-create -
context

Text - to -SQL LLM
2,165 JSON 21.8MB 1,865

8
bitext/Bitext -customer -
support - llm -chatbot -
training -dataset

LLM 1,875 CSV 19.2MB 26,872

9
terryoo / TableVQA -
Bench

ṕ Ṗ 1,813 Parquet 141MB 1,500
HTML

JPG

10
ai4privacy/pii -masking -
200k

ṕPIIṖ
1,692 JSON 381MB 209,261

ṕ Ṗ*
1 6-10

Step 2 Step 3Step 1

https://huggingface.co/datasets
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URL

cardiffnlp / databench https://huggingface.co/datasets/cardiffnlp/databench

Open-Orca/OpenOrca https://huggingface.co/datasets/Open -Orca/OpenOrca

THUDM/LongBench -v2 https://huggingface.co/datasets/THUDM/LongBench -v2

proj -persona/ PersonaHub https://huggingface.co/datasets/proj -persona/PersonaHub

vidore / tabfquad_test_subsampled https://huggingface.co/datasets/vidore/tabfquad_test_subsampled

gretelai / synthetic_text_to_sql https://huggingface.co/datasets/gretelai/synthetic_text_to_sql

b-mc2/sql -create -context https://huggingface.co/datasets/b -mc2/sql -create -context

bitext/Bitext -customer -support - llm -chatbot -
training -dataset

https://huggingface.co/datasets/bitext/Bitext -customer -support - llm -chatbot - training -
dataset

terryoo / TableVQA -Bench https://huggingface.co/datasets/terryoo/TableVQA -Bench

ai4privacy/pii -masking -200k https://huggingface.co/datasets/ai4privacy/pii -masking -200k

cmarkea /table -vqa https://huggingface.co/datasets/cmarkea/table -vqa

LiveXiv / LiveXiv https://huggingface.co/datasets/LiveXiv/LiveXiv

YuukiAsuna / VietnameseTableVQA https://huggingface.co/datasets/YuukiAsuna/VietnameseTableVQA

U4R/ ChartX https://huggingface.co/datasets/U4R/ChartX

tyrionhuu / PPTBench-Understanding https://huggingface.co/datasets/tyrionhuu/PPTBench -Understanding

shi3z/ OpenOrcaJapanese https://huggingface.co/datasets/shi3z/OpenOrcaJapanese

hac541309/ basic_korean_dict https://huggingface.co/datasets/hac541309/basic_korean_dict

TrainingDataPro / llm -dataset https://huggingface.co/datasets/TrainingDataPro/llm -dataset

yjg30737/ onepiece -characters https://huggingface.co/datasets/yjg30737/onepiece -characters

Coaso/ yokote_test https://huggingface.co/datasets/Coaso/yokote_test



AI

83

¸

ü

ü

¸ AI

ü ChatGPT

ü LLM

¸ IT

¸ AI

ü Chat GPT

ü (RAG) AI

2. > 2 -2. > >  

Source: 

AI
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AI AI
AI

¸

¸ KPI

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸
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Source: 
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AI AI

¸

¸ API
¸

¸ ẑ

¸

¸

¸ ẑ

¸

ṕ
5W1H

Ṗ

¸

¸

¸

¸

¸¸

¸

¸

¸

¸

Source: 

2. > 2 -2. > > ṕ Ṗ

ẑ



HTML

86

2. > 2 -2. > > ṕ Ṗ 

AI AI

HTML

HTML

Word PDF

API

AI

¸ HTML
¸

¸ HTML
¸ JSON
¸ XML
¸

¸

¸

¸ HTML
¸

¸ API
¸

¸

Source: 
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¸

ü API
üṕ Ṗ

¸

¸

ü ṕAI Ṗ

¸

ü

¸ ṕHTML JSON Ṗ

¸

¸

¸

ü

ü
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Ī

Ṅ
/ AI

ṕ Ṗ

Ī DX

/ 

Ī

Excel Word
/ 

Source: 
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Source: 
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Ḳ

Source: 
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ṕ Ṗ

¸ Slack
¸ 500

Source: HP

Slack

ü

ü

ü
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¸ Ḳ

¸ Ḳ

¸

ü

¸

ü

ü

ü

¸

ü

ü

¸

¸

ü
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¸

ü Ḳ

¸ ṕ Ṗ

ü Ḳ

ü Ḳ
¸ AI

ü Ḳ AI
AI

ü Ḳ

¸

ü

¸ ṕ Ṗ

ü 4

Å Ḳ CC0
4 CCBY or CCBY

Å Ḳ

ü AI AI

¸

ü

ü

¸

¸ AI AI Ṅ
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e-Gov e-Stat HP

94

e-Gov

e-Stat

1 13

¸

ṕ
Ṗ

¸ DL
ṕ API Ṗ

¸

Web
¸ CC-BY

¸

Web
¸ CC-BY

¸

HP

¸

¸

¸

¸

Source: e -Gov; e -stat; 1 13 HP
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ṕ Ṗ

ṕ 2.0 Ṗ
ṕCC BY Ṗ

¸

¸

¸

ṕ 2.0
Ṗ

Open Government Licence
ṕCC BY Ṗ

¸

¸

Open Government 
Licence -  Canada | Open 
Government -  
Government of Canada

Open Government Licence
ṕCC BY Ṗ

¸

¸

Open Government 
Licence

Licence Ouverte
ṕCC BY Ṗ

¸ Licence Ouverte

Creative Commons Attribution 4.0 
International
ṕCC BY 4.0Ṗ

¸ CC Australia -  Connecting 
Australia to the commons

ṕCC 0 Ṗ
¸

White House supports 
CC0 for federal 
government datasets -  
Creative Commons

¸ CC BY 1( CC BY Ṗ

¸ CC 0 2

ẑ AI
1. ṕ Ṗ CC
2.

Source: e-Gov; Open Government; data.gov.uk; data.gouv.fr; data.gov.au; data.gov

AI

https://www.digital.go.jp/assets/contents/node/basic_page/field_ref_resources/f7fde41d-ffca-4b2a-9b25-94b8a701a037/a0f187e6/20220706_resources_data_betten_01.pdf
https://open.canada.ca/en/open-government-licence-canada
https://open.canada.ca/en/open-government-licence-canada
https://open.canada.ca/en/open-government-licence-canada
https://open.canada.ca/en/open-government-licence-canada
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/
https://www.etalab.gouv.fr/licence-ouverte-open-licence/
https://au.creativecommons.net/
https://au.creativecommons.net/
https://creativecommons.org/2014/05/09/white-house-supports-cc0-for-federal-government-datasets/
https://creativecommons.org/2014/05/09/white-house-supports-cc0-for-federal-government-datasets/
https://creativecommons.org/2014/05/09/white-house-supports-cc0-for-federal-government-datasets/
https://creativecommons.org/2014/05/09/white-house-supports-cc0-for-federal-government-datasets/
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FAQ
( )

¸ QA
ü QA AI QA

ṕ AI
Ṗ

¸

¸

ü

¸

ü

üṕ Ṗ

¸

¸ṕ Ṗ
¸ṕ Ṗ
¸ṕ Ṗ

Source: Singapore s open data portal, La plateforme des donnĉes publiques franćaises, Open Government , Data,Gov , data.gov.au

AI



AI

97

2. > 2 -2. > > 1/3

¸

¸

ṕ Ṗ

¸ AI

¸ ṕ Ṗ
¸

¸ ṕ Ṗ

ṕ
Ṗ

¸

¸

ü

¸ AI

¸ Google
ü

AI

¸ Meta, Open AI
ü

¸Antholopic
ü

¸ Open AI
ü

¸ Open AI
ü

AI

https://gigazine.net/news/20250115-meta-llama-mark-zuckerberg-libgen/

https://romptn.com/article/49790

Source:https ://edition.cnn.com/2023/07/11/tech/google -ai- lawsuit/index.html, https://gigazine.net/news/20250115 -meta - llama -mark -zuckerberg - libgen/ , 
https://gigazine.net/news/20240214 -openai -win -authors -copyright - lawsuit/ https://romptn.com/article/49790 , 

https://policies.google.com/terms/generative-ai/use-policy?hl=jafg=1 https://learn.microsoft.com/ja-jp/copilot/privacy-and-protections?source=recommendations

https://learn.microsoft.com/ja-jp/copilot/privacy-and-protections?source=recommendations https://www.facebook.com/legal/ai-terms https://www.anthropic.com/legal/consumer-terms https://plamo.preferredai.jp/info/terms

Source:https ://openai.com/ja -JP/policies/terms -of-use/, https://policies.google.com/terms/generative -ai/use -policy?hl=ja&fg=1 , https://learn.microsoft.com/ja - jp/copilot/privacy -and -
protections?source=recommendations , https://www.facebook.com/legal/ai - terms , https://www.anthropic.com/legal/consumer - terms , https://plamo.preferredai.jp/info/terms , https://sakana.ai/blog/

AI

https://gigazine.net/news/20250115-meta-llama-mark-zuckerberg-libgen/
https://romptn.com/article/49790
https://policies.google.com/terms/generative-ai/use-policy?hl=ja&fg=1
https://learn.microsoft.com/ja-jp/copilot/privacy-and-protections?source=recommendations
https://learn.microsoft.com/ja-jp/copilot/privacy-and-protections?source=recommendations
https://www.facebook.com/legal/ai-terms
https://www.anthropic.com/legal/consumer-terms
https://plamo.preferredai.jp/info/terms
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1 2

¸ Ḳ
(fair use)

¸ Ḳ (fair use)
(fair use) ṕ Ṗ

ṕ Ṗ

ṕ Ṗ

¸ ḲRaw Story AlterNet
ṕ Ṗ

¸ ḲOpenAI
DMCA(DigitalMillenniumCopyrightAct) 1202 (b)(1)

OpenAI
ChatGPT

¸ ḲOpenAI
¸ Ḳ (fair use) 3

OpenAI
AI

¸ DMCA

¸

DMCA

¸ Ḳ ROSS Intelligence
¸ ḲWestlaw AI

AI
Westlaw

AI
(fair use)

¸ (fair use)

ü ROSS AI Westlaw

1. 1Ḳ OPENAI, INC., OPENAI GP, LLC, OPENAI, LLC, OPENAI OPCO LLC, OPENAI GLOBAL LLC, and OPENAI HOLDINGS, LLC,(2024)
2. 2Ḳ THOMSON REUTERS ENTERPRISE CENTRE GMBH and WEST PUBLISHING CORP., (2025)
3. 107

Source: https://storage.courtlistener.com/recap/gov.uscourts.nysd.616533/gov.uscourts.nysd.616533.117.0.pdf, 
https://fingfx.thomsonreuters.com/gfx/legaldocs/xmvjbznbkvr/THOMSON%20REUTERS%20ROSS%20LAWSUIT%20fair%20use.pdf

¸ Ḳ Thomson Reuters
ṕWestlaw Ṗ

¸ Ḳ AI
ROSS Intelligence Westlaw

Westlaw
AI

AI
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¸

ü Ḳ

ü Ḳ
fair 

use

¸

üGetty Images Stability AI
Stability AI Getty 

Images AI

¸

üStability AI
(fair use)

¸

¸

¸

¸

ü OpenAI
OpenAI

AI

¸

ü

¸

¸

¸

ṕ Ṗ

https://nytcoassets.nytimes.com/2023/12/NYT_Complaint_Dec2023.pdf

Source: https://aboutblaw.com/6DW, https://nytcoassets.nytimes.com/2023/12/NYT_Complaint_Dec2023.pdf

AI

https://nytco-assets.nytimes.com/2023/12/NYT_Complaint_Dec2023.pdf
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HP AI

¸ AI

¸ AI

ü

ü

¸

ü

ṕ
Ṗ

¸ AI

ü

ü AI

ü AI

AI

¸ AI

¸ ṕ Ṗ

¸

ü Ḳ

ü Ḳ

¸

¸HP

ṕAmazonṖ
¸

ṕOpenAIṖ
ü Ḳ AP 7 Open AI

AI

AI
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¸ CCBY CCBY

ü Ḳ

¸

¸

¸

ü Ḳ

¸ AI

ü AI

¸

ü ḲCC0

ü 4 ḲCCBY CCBY

¸

ü

ü

üLLM

CC BY

¸ AI

ü AI

AI
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AI

¸ ¸

¸

LLM CC 
BY

¸ LLM CC BY

ṕ readme CC 
BY Ṗ

¸ LLM

CC BY

AI ¸ AI
LLM LLM

¸

ü OpenAIḲ

ü Anthropic Ḳ

ü MetaḲLlama2 Llama3
3.1

2. > 2 -2. > > Appendix
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¸

¸ ( )

¸ ṕHugging Face GitHub, Kaggle Ṗ

¸ ṕRAGṖ ( )

¸

¸

ü

README

ü 6W1H

¸ ( )

ü (RAG) LLM

ü -
ṕ: Ṗ

¸ 6W1H

¸ README

¸
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¸

( )

¸ ṕHugging Face GitHub, Kaggle Ṗ

¸

¸ ṕRAGṖ

¸ AI
KT

¸
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6W1H

¸Who: ( Ḳ )
¸WhenḲ ( Ḳ )
¸WhereḲ ( Ḳ
¸WhatḲ ( )
¸WhyḲ
¸ HowḲ ( Ḳ )
¸ To Whom Ḳ Ṅ ( Ḳ )
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Source:

(2025) Generative Artificial Intelligence and Open Data: Guidelines and Best Practice. ( https://www.commerce.gov/sites/default/files/2025 -
01/GenerativeAI -Open-Data.pdf )
Cornell University. (n.d.). Metadata and describing data. Cornell Data Services. Retrieved from https://data.research.cornell.edu/data -
management/storing -and -managing/metadata/

KT

¸Hugging Face Kaggle

ü

ü

ü

ü (HuggingFace )

¸

¸

ṕ ḲOCR Ṗ

¸5W1H ṕ
Ṗ

README

¸

¸

¸ (
Ṗ

¸

¸

ṕ

Ṗ
README

(DCAT ) (DCAT )

https://www.commerce.gov/sites/default/files/2025-01/GenerativeAI-Open-Data.pdf
https://www.commerce.gov/sites/default/files/2025-01/GenerativeAI-Open-Data.pdf
https://data.research.cornell.edu/data-management/storing-and-managing/metadata/
https://data.research.cornell.edu/data-management/storing-and-managing/metadata/
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Ṯ (BMVI)
*1 ṯ

(Findability) (Interoperability)
(Uniqueness)

(Completeness)
(Quality)

*2

1. ṕhttps://daseen.de/ Ṗ
2. Open Data Barometer (https://opendatabarometer.org Ṗ

Source:
Wenige , L., Stadler, C., Martin, M., Figura , R., Sauter, R., & Frank, C. W. (2021). Open Data and the Status Quo --  A Fine -
Grained Evaluation Framework for Open Data Quality and an Analysis of Open Data portals in Germany. arXiv  preprint 
arXiv:2106.09590.

2. > 2 -2. > > ( )

https://daseen.de/
https://opendatabarometer.org/
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Source:

1. Shone, O. (2025). Common retrieval augmented generation (RAG) techniques explained. Microsoft Cloud Blog. Retrieved from 
https://www.Microsoft.com/en -us/Microsoft -cloud/blog/2025/02/04/common -retrieval -augmented -generation -rag -techniques -explained/? mscm=1
2. Khanuja , M., & Singh, I. (2024). Streamline RAG applications with intelligent metadata filtering using Amazon Bedrock. AWS Machine L earning Blog. 
Retrieved from https://aws.amazon.com/blogs/machine - learning/streamline -rag -applications -with - intelligent -metadata -filtering -using -amazon -bedro ck/
3. Satoh, K. (2023). . . https://www.nii.ac.jp/event/upload/20230707 -
04_Satoh.pdf
4. LLM LLM 90% ṕLu, Y., Yao, B., Zhang, S., 
Wang, Y., Zhang, P., Lu, T., Li, T. J., & Wang, D. (2023). Human Still Wins over LLM: An Empirical Study of Active Learning o n D omain -Specific Annotation 
Tasks. arXiv  preprint arXiv:2311.09825. https://arxiv.org/pdf/2311.09825 Rouzegar , H., & Makrehchi , M. (2024). Enhancing Text Classification through LLM -
Driven Active Learning and Human Annotation. In Proceedings of The 18th Linguistic Annotation Workshop (LAW -XVIII), pages 98 ²111 , St. Julians, Malta. 
Association for Computational Linguistics. Retrieved from https://aclanthology.org/2024.law -1.10.pdf

(RAG)
*1 -2 KT

¸ (RAG)
(

)

¸ LLM
AI

¸

¸

ṕ Ḳ

Ṗ

¸

¸ LLM
*4

https://www.microsoft.com/en-us/Microsoft-cloud/blog/2025/02/04/common-retrieval-augmented-generation-rag-techniques-explained/?mscm=1
https://aws.amazon.com/blogs/machine-learning/streamline-rag-applications-with-intelligent-metadata-filtering-using-amazon-bedrock/
https://www.nii.ac.jp/event/upload/20230707-04_Satoh.pdf
https://www.nii.ac.jp/event/upload/20230707-04_Satoh.pdf
https://arxiv.org/pdf/2311.09825
https://aclanthology.org/2024.law-1.10.pdf
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Ṯ (INA)

ṯ

¸ Web

¸

¸ AI AI AI

¸

ü

ṕ Ṗ
ṕ Ṗ

Source:
Kurohashi , Y. (2024). AI . , 74(8), 292 -297. https://doi.org/10.18919/jkg.74.8_292 .
NHK . (2024). INAṕ Ṗ . NHK. Retrieved from
https://www.nhk.or.jp/bunken/research/oversea/pdf/20240301_7.pdf .

(INA) ṕhttps://catalogue.ina.fr/ )

2. > 2 -2. > > ( )

https://doi.org/10.18919/jkg.74.8_292
https://www.nhk.or.jp/bunken/research/oversea/pdf/20240301_7.pdf
https://catalogue.ina.fr/
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¸
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¸ AI

¸ AI ṕ AI ṊAI
Web Ṗ

ü Ḳ AI

ü AI Ḳ G7 AI

¸ AI

ü AI

ü Web AI

¸ AI

ü ṕ Ṗ

ü AI ṕ Ṗ

ü ṕ Ṗ

¸ KT AI
AI

¸ AI ṕ Ṗ
 

¸ AI
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AI
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Step 2Step 1

AI

AI

¸

¸AI

¸

¸

¸

¸



Step1 Ḳ AI
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Step1 Ḳ

¸ AI

¸ ṕ Ṗ
Google Scholar

ṕ Ṗ

Yahoo!
ṕ 3 Ṗ

2 CSV 206 /
514

2 - -

LIFULL HOME¢S0 TSV 1.6GB

AI Japan 
R&D

 

3 TIFF 2.1GB

ṕ
Ṗ

0 TIFF 4.2GB

AI

¸

AI

¸

G7 AI

Source:Google  Scholar AI (2024/12/27 )

AI
G7

( )

AI

AI

AI
AI
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ṕ ṕ2024ṖṖ
ü ( 12GB)
ü ( 58GB)
üWikipedia( 4GB)
http://local -politics.jp/local -politics -bert/

ü NTCIR-14 QA Lab -PoliInfo ( 2019)

Ṯ ṕ2024Ṗ 70GB
ṯ

ṕ Ṗ

¸ AI

¸ API JSON

PDF

¸ (API
JSON )

¸

( Web

PDF
Ṗ

Wiki

FP(Further pre -
training)

SC(pre -training 
from scratch)

BERT

SC-2M(pre -training from 
scratch 2M)

AI
AI
AI

Source: Nagafuchi , K., Kimura, Y., Kadowaki , K., & Araki, K. (2024). 
. , 31(2), 707 -732. https://doi.org/10.5715/jnlp.31.707
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ü

ü (Legal and Administrative 
Information Directorate)

ü (French 
Interministerial Digital Department)

LLaMandeme
nt

Instruction Tuning
https://gitlab.adullact.net/dgfip/projets - ia/llamandement/ -
/tree/main?ref_type=heads

(Legifrance )

Ṯ AI ṯ

( legifrance )
LLaMa

Instruction Tuning AI ṕ Ṗ

¸ AI
ü AI

ü 2024 11 (google scholar 
2025/2/5 )

¸

(Legifrance )
*

Source: Gesnouin, J., Tannier , Y., Gomes Da Silva, C., Tapory , H., Brier, C., Simon, H., ... & Mac Namara, E. (2024). 
LLaMandement : Large Language Models for Summarization of French Legislative Proposals. arXiv  preprint arXiv:2401.16182.
https://github.com/steeve/legifrance2json https://gist.github.com/daformat/dd07d781286b812500cb77519d9a9bf1

1
Ḳ

Ḳ ḲṌ

Instruction Tuning 

LLaMa
AI( LLaMandement )

AI
AI
AI

https://github.com/steeve/legifrance2json
https://gist.github.com/daformat/dd07d781286b812500cb77519d9a9bf1
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No. ṕ Ṗ

1

(CALAMITA)

Ḳ

ü

ü ṕ
Ṗ

ü

https://calamita -
ailc.github.io/calamita2024
/

2
(HISTOIRESMOR

ALES)

MORALSTORIES

ü MORALSTORIES GPT-3

ü

https://huggingface.co/dat
asets/LabHC/histoires_mo
rales

https://github.com/upuna
prosk/histoires -morales

Source: 
Nejumi  LLM Neo https://wandb.ai/wandb - japan/llm - leaderboard/reports/Nejumi -LLM-Neo-- Vmlldzo2MTkyMTU0
Attanasio, G., Basile, P., Borazio , F., Croce, D., Francis, M., Gili, J., Musacchio , E., Nissim, M., Patti, V., Rinaldi, M., & Scalena , D. 
(2024). CALAMITA: Challenge the Abilities of LAnguage  Models in ITAlian . CEUR Workshop Proceedings, Vol -3878. Retrieved 
from https://ceur -ws.org/Vol -3878/116_calamita_preface_long.pdf .
Leteno , T., Proskurina , I., Gourru , A., Velcin , J., Laclau , C., Metzler, G., & Gravier, C. (2025). HISTOIRESMORALES: A French 
Dataset for Assessing Moral Alignment. arXiv:2501.17117. Retrieved from https://arxiv.org/pdf/2501.17117 .

¸

¸

AI

¸ AI

Nejumi  LLM Neo
ichikara - instruction

AI
AI

AI

https://calamita-ailc.github.io/calamita2024/
https://calamita-ailc.github.io/calamita2024/
https://calamita-ailc.github.io/calamita2024/
https://huggingface.co/datasets/LabHC/histoires_morales
https://huggingface.co/datasets/LabHC/histoires_morales
https://huggingface.co/datasets/LabHC/histoires_morales
https://github.com/upunaprosk/histoires-morales
https://github.com/upunaprosk/histoires-morales
https://wandb.ai/wandb-japan/llm-leaderboard/reports/Nejumi-LLM-Neo--Vmlldzo2MTkyMTU0
https://ceur-ws.org/Vol-3878/116_calamita_preface_long.pdf
https://arxiv.org/pdf/2501.17117
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Source:

¸ Word Excel PDF

OneNote Wiki

¸ ṕ Ṗ

¸ AI
AI

¸ AI

¸

AI
AI

KT
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ẅ1 Web
( ḲPDF ))

2021

Source:
https://5stardata.info/en/

IT (https://cio.go.jp/sites/default/files/uploads/documents/data_shishingaiyou.pdf )
(https://www.digital.go.jp/resources/open_data )

ẅ2 
( ḲExcel, Doc )

ẅ3 =ROD
( ḲCSV ))

ẅ4 URI =IOD
( ḲRDF ))

ẅ5 
( ḲLinked Open Data)

2024

(2)

(csv )

API

AI

Step2 Ḳ

AI

5

AI

AI
AI

https://5stardata.info/en/
https://cio.go.jp/sites/default/files/uploads/documents/data_shishingaiyou.pdf
https://www.digital.go.jp/resources/open_data
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Source:

AI

¸

¸

¸

¸ ṕ
)

ü

ü

¸ AI
ṕ Ḳ

Ṗ

¸

Web

¸ PDF

¸ Q&A
PDF CSV

¸

¸ AI

AI
AI
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¸ ṕ Ṗ

AI

Supervised Learning
RAG Few-shot

PDF
CSV

Q&A -
ṕ Ḳ

- Ṗ

¸ AI
ṕ

Ṗ

¸ AI
ṕ Ḳ

=

= )

¸ Instruction Tuning

ṕ :

)

README

ṕ Ḳ Ṗ

¸ AI ¸ AI
( )

¸

AI

AI

ṕ Ḳ

Ṗ

¸

¸

¸ Few-Shot ¸ AI

AI
AI
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¸ AI
Instruction Tuning AI

¸ AI

¸

¸ AI ṕ
Ṗ

ü CSV

ü README

ü

¸

KT

AI

AI

¸ AI ṕ

Ṗ

 

¸

AI

AI
AI
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1.

2.

2-1

2-2

3.

3-1

3-2

4.

5.



3.

123



3. 

124

¸ AI

¸

¸ ṕ Ṗ

¸ AI AI

¸

ṕ 4. Ṗ



3. 

125

3-2. 3-1. 

¸

AI

¸

¸

AI

¸

AI

¸ AI

¸



3-1.
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3. > 3 -1.

127

¸

¸

¸ AI

¸

¸

¸

¸ AI

¸ inversed search

¸

¸

¸ AI

¸ AI

¸ 3



¸

¸

¸

¸

¸

¸

ü

ü

ü

ü

ü

¸

ü

ü

¸

ü

ü

ü

¸

ü

ü

üJSON

¸

¸

¸

¸Few-shot

¸Order sensitivity

¸

¸

3-1. 

3. > 3 -1.

128

3-1-1 3-1-2 3-1-3 3-1-4
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6

3. > 3 -1. > 3 -1-1. > 
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¸

1,484
¸

ü Selected AI Cases in the Public 
Sector

AI

ü AI Use Case Inventory
AI

ü 100

¸

146
¸

ü (NLP)

ü 2017

ü

¸ AI
2

¸ AI
48

¸ AI ¸ 6

1,484

146

48

6

Source: European Commission; U.S. Government; ; Analysis
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ṕ Ṗ

1

¸

¸ SNS

2
¸

3

¸

¸

4

¸

¸

5
¸

6
¸

Ṅ



ṕ 500 ẑ1)
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205

115

49

47

20

64ẑ2

¸

¸

Source: ; Legal Ops Lab; 

1. LegalForce ṕ ṕ2022 6 ṖṖ 10 1,000

2. M&A
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ẑ1
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AI

¸

¸

¸

¸

ü

¸

¸

¸

¸

ü

¸
¸

ü

¸

¸

¸

ü

¸

¸

¸

ü ẑ2

¸

¸
-

1. 3 Legal Ops Lab
2.

Ḳ AI

Ḳ
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Ī  

Ī

 

Ī

 

Ī  

Ī

 



ṕ Ṗ 2
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1

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

2
¸

¸

¸

¸
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e-Gov

e-Gov

¸

DB

DB

ṕ Ṗ

¸

¸

¸

¸

¸ ṕ Ṗ
¸
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¸

¸

ṕ Ḳ Ṗ
 

¸
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138

ḲeGovṕhttps://www.e -gov.go.jp/ Ṗ
1650 702

Ḳ Web
ṕhttps://www.courts.go.jp/app/hanrei_jp/search2 Ṗ

¸

¸

¸ ṕ Ṗ

2783 - 2783

googlesearch
¸ Ḳ1 13
¸ Ḳ
¸ Ḳ
¸ Ḳ 70

352
ṕAppendix

Ṗ

171

ṕAppendix Ṗ
15 - 15

Ḳ
ṕhttps://www.reiki.metro.tokyo.lg.jp/ Ṗ

¸

¸

34 32

¸ 1 13 HP
¸ ṕGoogle Chrome Ṗ Ṇ

2
ṕAppendix 1 13 URL Ṗ

142 142

Ḳ 1 2

1. Ṭ

2. Ṭ

https://www.e-gov.go.jp/
https://www.courts.go.jp/app/hanrei_jp/search2
https://www.reiki.metro.tokyo.lg.jp/


AI
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¸

5

¸

ṕ

Ṗ

#  
##  
###  2
####  3

ṏ

#  
ṏ

#  
a 
ṏ
b ṏ
Ḳ

#  
##  ṆṆ
###  16 ṕ

Ṗ
####  ể

ṏ
#  

ṏ

(1)
(A)
(B) ṕ Ṗ (3) 

¸

¸

¸

¸ ṕ Ṗ

¸ Few-shot

¸ Order sensitivity

¸

¸

¸

¸

¸ Few-shot

¸



3

3. > 3 -1. > 3 -1-1. > 
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¸ ṕ Ṗ

Ḳ 6 Ą 2 6 ṕ 11 ṖĄ 10 2

¸

ṕcf.  
Ṗ

¸

(next -word -prediction)

¸

LLM (~1B) (~10B) (~100B) 3

¸Few -shot

¸

ṕ Ṗ
ṕRAGṖ Retriever
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N/A

¸

¸

AI

¸

¸ RAG

¸

¸



PLaMo

3. > 3 -1. > 3 -1-1. > > 

142

PLaMo-1b

4T
¸ ṕ2.3TṖ
¸ ṕ1.25TṖ
¸ ṕ0.45TṖ

PLaMo-30b

PLaMo-100b ẑ 2T

¸

ṕRefinedWeb  + 1.3TṖ
¸

ṕCommonCrawl
+ 0.7TṖ

ẑ
e-gov PLaMo Common Crawl e-gov 
https://index.commoncrawl.org/ URL
ẑ
PLaMo https://github.com/japanese - law -analysis/data_set

PLaMo
¸

¸ AI

https://index.commoncrawl.org/
https://github.com/japanese-law-analysis/data_set


LLM

3. > 3 -1. > 3 -1-1. > > 

143

LLM 5 ẑ

¸ AI

¸

RAG

1. LLM
2. LLM
3. LLM
4.
5.

LLM

LLM RAG

ẑAsai, A., Zhong, Z., Chen, D., Koh, P. W., Zettlemoyer , L., Hajishirzi , H., & Yih, W. T. (2024). Reliable, Adaptable, and 
Attributable Language Models with Retrieval. arXiv  preprint arXiv:2403.03187.
Source: 
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ṕ Ṗ

##### Ễ Ễ

Ṉṕ ṖṈ

Ễ Ễ

a. 

b. ỈỈỉ ể

c. Ễ Ễ ệ

d.

Ễ Ễ

a. 

b. ỈỈỉ ể

c. Ễ Ễ ệ

d.
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Markdown ẑ

146

PLaMo LLM

J
S

O
N

¸ PLaMo
¸

Markdown
¸

M
a
rkd

o
w

n

¸ PLaMo
¸

1

Markdown 
¸

¸ RAG LLM 

¸ LLM html 
Markdown

2

¸ Markdown PLaMo

X
M

L
/H

T
M

L

¸

¸ label tag

¸ XML tag 

¸ XML Markdown
tag

ṕPLaMo 
Ṗ

Fit Partial fit Not a fit

https://tech.preferred.jp/ja/blog/qfin-llm-continual-pretraining/

https://jina.ai/news/reader-lm-small-language-models-for-cleaning-and-converting-html-to-markdown/

https://web2md.answer.ai/

1.PFN ṕhttps://tech.preferred.jp/ja/blog/qfin - llm -continual -pretraining/ Ṗ
2.Jina ṕhttps://jina.ai/news/reader - lm -small - language -models -for -cleaning -and -converting -html - to -markdown/ Ṗ OSS
ṕhttps://web2md.answer.ai/ Ṗ

ẑ 3-2. 

3. > 3 -1. > 3 -1-2. > 

https://tech.preferred.jp/ja/blog/qfin-llm-continual-pretraining/
https://tech.preferred.jp/ja/blog/qfin-llm-continual-pretraining/
https://tech.preferred.jp/ja/blog/qfin-llm-continual-pretraining/
https://jina.ai/news/reader-lm-small-language-models-for-cleaning-and-converting-html-to-markdown/
https://web2md.answer.ai/


Markdown
8.0%
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HTML Markdown

¸ : _Post -OCR_PDF

¸ : 84

¸ : 1.8 /

¸ Tokenizer: plamo_tokenizer

¸ : 1,373

¸ HTML : 171.1

¸ HTML

15.7%

171.1 

84.5 

(HTML)

  

(MD)

- 51%

1

Markdown (MD) 1

84.5 51%

8%

84.3

15.7

84.3

7.8

100.0

92.0 - 8,0%

1

3. > 3 -1. > 3 -1-2. > > MD
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ṕ Ṗ

¸ []

ü AI
ü Ṍ Ṍ

¸

ü

ṧ

### 10

[ ]
[ ]
[ ]

+ ṧ ṧ

ṧ

3. > 3 -1. > 3 -1-2. >
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ẑGPU

ṕ Ṗ

PLaMo-1b Ṇ Ṇ - - -

PLaMo-30b Ṇ Ṇ - - -

PLaMo-100b ẑ Ṇ Ṇ Ṇ Ṇ Ṇ

(
~ )

-

3. > 3 -1. > 3 -1-2. > 
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¸

¸

¸

¸

¸

¸

Ẇẑ 3-2. ú ú

¸
¸ 3-2. 

¸ ¸

3. > 3 -1. > 3 -1-2. > 



QA

151

QA

ḱ

Accuracy
¸ string exact match

ṕ Ṗ ¸ llm - jp -eval char_f1

ḱ

Accuracy
¸ string exact match

LLM-as-a- judge
¸ Coherence Relevance

Consistency Fluency 4

ṕ Ṗ

ṕ / Ṗ

3. > 3 -1. > 3 -1-2. > 



QA

152

¸

¸

¸

¸

¸

¸

2

3. > 3 -1. > 3 -1-2. > 



210 90

153

Test data Validation data

ḱ

59 16

210

29 18

20 8

ḱ

21 11

10 13

1 4

60 30 90

200 100 300

3. > 3 -1. > 3 -1-2. > 



3
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OutputOutputOutput

ṧ
ṧ
ṧ

¸

ṕ Ṗ

¸

AI

ṕ Ṗ

¸

ṕ Ṗ

### 27 2
ṕ Ṗ

#### 6
[### 27 2]

#
ṕ Ṗ
###  10

[
] [

] [ ]

ṕ Ṗ

#

## 

### 5
#### 6 \n

#

a b c
d ể

3. > 3 -1. > 3 -1-2. > 



JSON

155

ṕ Ṗ

ṧ
ṧ ṧ
ṧ

¬ º:

¬## 

### 5
#### 6 \n

º

¬ º:

º< following_context >
a b c d ể º

JSON 1

ṕ Ṗ

JSON

3. > 3 -1. > 3 -1-2. > 



ṕ Ṗ QA

156

Markdown

Source: e -Gov; _ ể _ _ _ Ễ_v1

ṕ ² Ṗ

3. > 3 -1. > 3 -1-2. > 



QA

157
Source: 

Markdown

ṕ Ṗ

3. > 3 -1. > 3 -1-2. > 



JSON

158

{
    "samples": [
        {
            " ": " _ 2 _ _ _ 57",
            " ": "## \n### 5 \n#### 6 \n

ṕ Ṗ
\n##### 2 \n

",
            " ": "< following_context > a b c d ể ",
            " ": " 5 6

5 1
",

            " ": "a 5 1
\nb \nc 5 1

\nd ",
            "output": "c"
        },
 Ḳ
}

JSON

¸ JSON

¸ order sensitivity 4

¸ \n
¸ ####

< following_context > 

3. > 3 -1. > 3 -1-2. > 



159

F
e

w
-sh

o
t

A
ccu

ra
cy

¸ 0-shot, 4 -shot 

¸ 4-shot PLaMo context length 
4
ṕ Ṗ

¸

¸ ṕ Ṗ

¸ llm - jp -eval char_f1 ( fuzzywuzzy.fuzz.token_sort_ratio  ) 

O
rd

e
r

se
n

s
itivity

¸ Order sensitivity LLM (i.e. ) 

¸ 4

3. > 3 -1. > 3 -1-2. > > 



char_f1
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#### 

:
" 25 3 ",  Ẕ 

:
" 25 1 3 "

1:

¸ Exact match: 0.0
¸ char_f1: 0.90

#### 

:  "
23 2 17 1 ", Ẕ 

: " 23 2 17 1 "

2:

¸ Exact match: 0.0
¸ char_f1: 0.44

Char_f1

3. > 3 -1. > 3 -1-2. > > 



161

### :
a b c d ể

ṕ4-shot ¬### º, ¬### º Ṗ

### :
#### 
```
## 
### 28
#### 4

##### ể

##### Ễ

##### ễ \n
```

#### 
Ễ Ị 12

a 28 4 1
b 28 4 2
c 2 8 12
d 28 6

#### 

### :

3. > 3 -1. > 3 -1-2. > > 



4-shot

162

#1

#### 

a 2 1
b 2 2
c 2 3
d ễ

#### 
b

#2

#### 

a 
b 
c 
d 

#### 
b

#3

#### 
50

a 30
b 50
c 
d 

#### 
b

#4

#### 
83 2

a 83 2 1
b 83 2 2
c 19
d 83 2 ễ

#### 
c

ẑ #### #### 

4-shot

3. > 3 -1. > 3 -1-2. > > 
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¸ PLaMo context length 1-shot  setting 

¸ Coherence, Relevance, Consistency, Fluency Ệ LLM as a judge 

ẑ

ü Coherence: 

ü Relevance: 

ü Consistency: 

ü Fluency: Ṅ  

¸ GPT-4o mini 

ṕ Ṗ

ẑ ḲWang, J., Liang, Y., Meng, F., Sun, Z., Shi, H., Li, Z., Xu, J., Qu, J., & Zhou, J. (2023). Is ChatGPT a Good NLG Evaluator? A Preliminary 
Study. arXiv  preprint arXiv:2303.04048. 

3. > 3 -1. > 3 -1-2. > > 
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# 
```

# 
## r6kakutei -1_format
### 21 ṕ Ṗ
#### ể

( )
```

# 

# 

( )

# 
```
 {{ content }}
```

# 
{{ question }}

# 

Ẕ1-shot

Ẕ

3. > 3 -1. > 3 -1-2. > > 
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Coherence

coherence 1, 2, 3, 4, 5 1
incoherence 5 perfect coherence

coherence
"[[1]]" 1 5 ṕ

" Ḳ[[5]]" Ṗ
1

# 
```
{{ question }}
```

# 
```
{{ content }}
```

# 
```
{{ references}}
```

# 
```
{{ lm_output  }}
```

Relevance

relevance 1, 2, 3, 4, 5 1
irrelevance 5 perfect relevance relevance

"[[1]]" 1 5 ṕ
" Ḳ[[5]]" Ṗ

1

# 
```
{{ question }}
```

# 
```
{{ content }}
```

# 
```
{{ references}}
```

# 
```
{{ lm_output  }}
```

LLM as a judge ṕCoherence / Relevance Ṗ

3. > 3 -1. > 3 -1-2. > > 
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Consistency Fluency

consistency 1, 2, 3, 4, 5 1
inconsistency 5 perfect consistency

consistency

"[[1]]" 1 5 ṕ
" Ḳ[[5]]" Ṗ

1

# 
```
{{ question }}
```

# 
```
{{ content }}
```

# 
```
{{ references}}
```

# 
```
{{ lm_output  }}
```

fluency 1, 2, 3, 4, 5 1
disfluency 5 perfect fluency fluency Ṅ

Ṅ

"[[1]]" 1 5 ṕ
" Ḳ[[5]]" Ṗ

1

# 
```
{{ question }}
```

# 
```
{{ content }}
```

# 
```
{{ references}}
```

# 
```
{{ lm_output  }}
```

LLM as a judge ṕConsistency / Fluency Ṗ

3. > 3 -1. > 3 -1-2. > > 
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¸ 5

ü 5ṕ ṖṌ1ṕ Ṗ

¸ Test data 3 ṕ60 *3 Ṗ

ü PLaMo-100B

ü PLaMo-100B Web ṕ Ṗ

ü GPT-4o

¸

¸

¸

ṕLLM as a judge Ṗ

¸

LLM

3. > 3 -1. > 3 -1-2. > > 
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RTF XML Markdown

(HTML Markdown )

ṕ  PageHeader  figure URL Ṗ

ü ṕ Ṗ

ü ṕ Ṗ

: 1 2 3 ( ) (1) (2) (3), 1. 2. 3.

ṕ Ṗ

(e.g. ẓ [ ])

(LLM )

ẑ

(A) 

(B) 

(C) 
¸ ( )

MD

ü PDF: Microsoft Azure OCR

A

B

C

3. > 3 -1. > 3 -1-3. > 

ẑ3-1-1. > 
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172

(A) 

(B) 

QA

ẑ docx

GPT-4ṕ Ṗ

ü

GPT-4

A

B

3. > 3 -1. > 3 -1-3. > 



(A)  

173

1.

2.

Ḳ

ṕ Ṗ

ẑ
Ḳ XXX YYY

ẑXXXYYY
3.

1.

ṕ Ṗ
ṕ Ṗ

ṕ
Ṅ Ṗ

2.

3

1.

2.

1.

2.

ṕ Ṗ

A

B

3. > 3 -1. > 3 -1-3. > 

Ī
- - ṕ Ṗ



(A)

174

#

1
ṕ Ḳ

Ṗ

2 ṕ Ṗ

3 ṕ Ṗ

4

5 ṕ Ṗ

6

7

A

B

3. > 3 -1. > 3 -1-3. > 



(B)
AI

175

A

B

¸

¸

¸GPT-4

¸

¸

¸

3. > 3 -1. > 3 -1-3. > 



(B)GPT-4

176

A

B

ṕ _ 1 _ _ _ 26_v1 Ṗ

a 40
3

30
40

a

#  

##  

###  2

ṕ Ṗ
#  

a b c d
ể

#  

#  

a 40

b 3 30

c 20
30

d 

GPT-4

GPT-4

3. > 3 -1. > 3 -1-3. > 
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180

No.

1
¸ ¸

¸

2
¸

¸

3
¸

¸

¸

4 Few-shot
¸

Few-shot ¸0-shot

5
Order sensitivity

¸ ¸Order sensitivity

6
¸

LLM as a judge
¸

AI

3. > 3 -1. > 3 -1-4. > 



(1)

181

(test)

(4 - shot) ṕ Ṗ ṕ4-shot Ṗ

exact char_f1 exact char_f1 exact char_f1

plamo -100b
0.4821 0.7089 0.7018 0.0312 0.6347 0.4062 0.8509 0.4062 0.8731 4.438

plamo -100b

ṕWeb #1 Ṗ
0.4946 0.6714 0.6804 0.0 0.6766 0.3125 0.8075 0.3125 0.8241 4.417

plamo -100b
0.4839 0.7232 0.7339 0.0312 0.6297 0.4375 0.7891 0.375 0.7538 4.537

plamo -100b

ṕWeb #1 Ṗ
0.5125 0.7357 0.7357 0.0625 0.6687 0.4062 0.8350 0.4375 0.8512 4.387

¸ ṕ Ṗ
QA

ü QA
ṕref. Allen -Zhu and Li, arXiv:2309.14316 Ṗ

¸ char_f1 Wang et al, 
arXiv:2402.14499 

ẑ plamo -prime plamo -100b https://tech.preferred.jp/ja/blog/plamo -100b -
post - training/ 2nd stage plamo -100b 
Source: Allen -Zhu, Z., & Li, Y. (2023). Physics of Language Models: Part 3.1, Knowledge Storage and Extraction. arXiv  preprint 
arXiv:2309.14316.
Wang, X., Ma, B., Hu, C., Weber -Genzel, L., RĖttger, P., Kreuter , F., Hovy , D., & Plank, B. (2024). "My Answer is C": First -Token 
Probabilities Do Not Match Text Answers in Instruction -Tuned Language Models. arXiv  preprint arXiv:2402.14499.

3. > 3 -1. > 3 -1-4. > (1)



(1) 1/2

182

Source:  ẑ1 Allen-Zhu & Li, arXiv:2404.05405

 ẑ2Yang et al, arXiv:2409.07431

 ẑ3Cheng et al, arXiv:2406.14491

¸ Ḳ
ṕẑ1Ṗ ṕẑ2Ṗ QA

ṕẑ3Ṗ
¸ Ḳ

LLM 

¸ Ḳ
0.4% 

LLM

ể

3. > 3 -1. > 3 -1-4. > (1)

https://arxiv.org/abs/2404.05405
https://arxiv.org/abs/2409.07431
https://arxiv.org/abs/2406.14491


(1) 2/2

183

1

¸ LLM
¸ Snell et al ṕẑ1Ṗ fine - tuning LLM

13B 100B

¸ LLM Ḳ
ü1 
üLLM augmentation (e.g. )
üQA 

¸ 1B 7B Ḳ
ü plamo -1b, 30b, 100b 

plamo -1b, 30b 
ü LLM ṕe.g. inverse search: 

ref. ẑ2Ṗ ṕ Ṗ LLM 

Ễ

Source:  ẑ1 Snell et al, arXiv:2411.16035

 ẑ2Allen-Zhu & Li. arXiv:2309.14402

3. > 3 -1. > 3 -1-4. > (1)

https://arxiv.org/abs/2411.16035
https://arxiv.org/abs/2309.14402


(1)

184

¸

ü char_f1 
ṕ Ṗ

ṕtestṖ

ü LLM unsupervised LLM
augmentation ṕYang et al, 2409.07431 ẑ1Ṗ QA

ṕCheng et al, arXiv:2406.14491 ẑ2Ṗ

¸ + 

¸ ṕe.g. Ṗ
ü ṕe.g. [ ] Ṗ gpt -4o 

LLM
¸

ṕe.g. 
[BACK] , Ye et al, arXiv:2408.16293 ẑ3Ṗ

Source:  ẑ1 Yang et al, 2409.07431
 ẑ2Cheng et al , arXiv:2406.14491
 ẑ3 Ye et al, arXiv:2408.16293 

3. > 3 -1. > 3 -1-4. > (1)

https://arxiv.org/pdf/2409.07431
https://arxiv.org/abs/2406.14491
https://arxiv.org/abs/2408.16293


(1)
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(test)

(4 - shot) ṕ Ṗ ṕ4-shot Ṗ

Epoch

exact char_f1 exact char_f1 exact char_f1

plamo -1b
² 0.2643 0.2643 0.2589 0 0.5391 0.1562 0.7716 0.1562 0.7416 2.85

plamo -1b
Web

1 0.2554 0.2643 0.2857 0 0.5975 0.1562 0.7784 0.0938 0.7409 2.67

plamo -30b
² 0.3482 0.4286 0.4268 0.0 0.6675 0.375 0.7925 0.4062 0.7975 4.03

plamo -30b
Web #1

0.27 0.3464 0.4000 0.4018 0.0 0.6609 0.3125 0.8159 0.1562 0.8097 4.18

plamo -30b
Web #2

0.15 0.3446 0.4214 0.4196 0.0312 0.6697 0.375 0.7744 0.3438 0.775 3.78

plamo -100b
² 0.4821 0.7089 0.7018 0.0312 0.6347 0.4062 0.8509 0.4062 0.8731 4.438

plamo -100b
ṕWeb #1 Ṗ

² 0.4946 0.6714 0.6804 0.0 0.6766 0.3125 0.8075 0.3125 0.8241 4.417

plamo -100b
ṕWeb #2 Ṗ

² 0.4786 0.7071 0.6946 0.0625 0.6913 0.4062 0.8488 0.4062 0.8734 4.429

3. > 3 -1. > 3 -1-4. > (1)
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Ḳ
ẓ ẓ

2 2

ẓ ẓ ễ

Footnote

ẑ ễ

Ễ 3

¸ Validation data: 3
¸ Test data: 28 (order sensitivity 4

7 )

ẑ

3. > 3 -1. > 3 -1-4. > (1)



(1)
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(validation)

(4 - shot) jaster
ṕ

Ṗ
epoch

plamo -100b
² ² 0.3939 0.7121 0.7273 4.52 4.5075 0.7292

plamo -100b
#3

ṕ Ṗ
5.00E -06 1 0.5152 0.7273 0.7121 4.1379 4.2242 0.7293

plamo -100b
#11

ṕ Ṗ
5.00E -08 1 0.3788 0.7576 0.7879 4.5345 4.5172 0.731

plamo -100b
#11

ṕ Ṗ
5.00E -08 1 0.4091 0.7576 0.7879 4.5086 4.5 0.7303

¸ Web ṕ ṖWeb ṕ Ṗ Ễ
(validation) 

¸

ü (54M 1% 0.5M 
)

ü validation or 

3. > 3 -1. > 3 -1-4. > (1)



(1)
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(test)

(4 - shot)
_ /validation

(4 - shot)
_ /test

plamo -100b
²

0.3333
(1/3)

0.0000
(0/3)

0.0000
(0/3)

0.6429
(18/28)

0.8571 
(24/28)

0.7857
(22/28)

plamo -100b

ṕWeb #1 Ṗ
5.00E -06

0.0000
(0/3)

0.0000
(0/3)

0.3333
(1/3)

0.8214
(23/28)

0.7500
(21/28)

0.8214
(23/28)

plamo -100b

ṕWeb+ Ṗṕ
Ṗ

5.00E -08
0.0000
(0/3)

0.3333
(1/3)

0.3333
(1/3)

0.5357
(15/28)

0.8214
(23/28)

0.8214
(23/28)

¸ ṕvalidation, test Ṗ
ü validation: 3
ü test: 28 (order sensitivity 4 7 )

¸ validation/test 
ü

ü 42M tokens 

ṕ Ṗ

3. > 3 -1. > 3 -1-4. > (1)



(1)
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(test)

(4 - shot)
_ /validation

(4 - shot)
_ /test

plamo -100b
+ 

²
0.3333
(1/3)

0.3333
(1/3)

0.3333
(1/3)

0.8214
(23/28)

0.8214
(23/28)

0.6786
(19/28)

plamo -100b 
+ 

ṕWeb #1 Ṗ

5.00E -06
0.3333
(1/3)

0.6667
(2/3)

0.6667
(2/3)

0.7143
(20/28)

0.7143
(20/28)

0.7500
(21/28)

plamo -100b
+ 

ṕWeb+ Ṗ

5.00E -08
0.3333
(1/3)

0.0000
(0/3)

0.3333
(1/3)

0.6786
(19/28)

0.6786
(19/28)

0.6429
(18/28)

¸

¸

ṕ Ṗ

3. > 3 -1. > 3 -1-4. > (1)
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(test)

(4 - shot) ṕ Ṗ ṕ4-shot Ṗ

exact char_f1 exact char_f1 exact char_f1

plamo -100b
0.4821 0.7089 0.7018 0.0312 0.6347 0.4062 0.8509 0.4062 0.8731 4.438

plamo -100b

ṕWeb #1 Ṗ
0.4946 0.6714 0.6804 0.0 0.6766 0.3125 0.8075 0.3125 0.8241 4.417

plamo -100b
0.4839 0.7232 0.7339 0.0312 0.6297 0.4375 0.7891 0.375 0.7538 4.537

plamo -100b

ṕWeb #1 Ṗ
0.5125 0.7357 0.7357 0.0625 0.6687 0.4062 0.8350 0.4375 0.8512 4.387

¸

3. > 3 -1. > 3 -1-4. > (2)



(3)
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(test)

(4 - shot) ṕ Ṗ ṕ4-shot Ṗ

exact char_f1 exact char_f1 exact char_f1

plamo -100b
² 0.4821 0.7089 0.7018 0.0312 0.6347 0.4062 0.8509 0.4062 0.8731 4.438

plamo -100b
ṕWeb #1 Ṗ

5.00E -06 0.4946 0.6714 0.6804 0.0 0.6766 0.3125 0.8075 0.3125 0.8241 4.417

plamo -100b
ṕWeb #2 Ṗ

5.00E -08 0.4786 0.7071 0.6946 0.0625 0.6913 0.4062 0.8488 0.4062 0.8734 4.429

plamo -100b
ṕWeb+ Ṗ

5.00E -08 0.4839 0.7036 0.6946 0.0625 0.6913 0.4375 0.85 0.4062 0.8734 4.396

plamo -100b
ṕWeb+ #1 Ṗ

5.00E -06 0.4679 0.6768 0.6714 0.0 0.6869 0.375 0.8231 0.3438 0.8287 4.488

plamo -100b
ṕWeb+ #2 Ṗ

5.00E -08 0.4857 0.7107 0.6911 0.0312 0.6997 0.375 0.8291 0.4375 0.8681 4.379

plamo -100b
ṕWeb+ +

Ṗ
5.00E -08 0.4804 0.7036 0.6911 0.0625 0.7022 0.375 0.8409 0.4375 0.8531 4.433

¸ [ ] AI
¸

¸ ṕ Ṗ ṕ char_f1 Ṗ
¸ ṕexact match Ṗ

char_f1

3. > 3 -1. > 3 -1-4. > (3)



(3) LLM 
AI
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¸ [ ] 
gpt -4o 0.9394 ẓ 0.8788 (12/20 )

¸ [ ] LLM XML tag 
ṕAnthropic XML tag Ṗ

ü OpenAI (https://platform.openai.com/docs/guides/prompt -generation) 
OpenAI 

ü ṕinstruction tuning Ṗ

AI

Source:
https://docs.anthropic.com/en/docs/build -with -claude/prompt -engineering/use -xml - tags
https://platform.openai.com/docs/guides/prompt -generation

3. > 3 -1. > 3 -1-4. > (3)

https://docs.anthropic.com/en/docs/build-with-claude/prompt-engineering/use-xml-tags
https://platform.openai.com/docs/guides/prompt-generation


(4)Few -shot 4-shot
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¸ 4-shot 0-shot

¸ 0-shot
0-shot

(test)

ṕ Ṗ

exact char_f1 exact char_f1 exact char_f1

4-shot

plamo -100b
² 0.4821 0.7089 0.7018 0.0312 0.6347 0.4062 0.8509 0.4062 0.8731

plamo -100b
ṕWeb

#1 Ṗ
5.00E -06 0.4946 0.6714 0.6804 0.0 0.6766 0.3125 0.8075 0.3125 0.8241

plamo -100b
ṕWeb

#2 Ṗ
5.00E -08 0.4786 0.7071 0.6946 0.0625 0.6913 0.4062 0.8488 0.4062 0.8734

0-shot

plamo -100b
² 0.3071 0.4929 0.5018 0.0 0.6347 0.0312 0.8509 0.0312 0.8731

plamo -100b
ṕWeb

#1 Ṗ
5.00E -06 0.0375 0.0071 0.0054 0.0 0.0309 0.0 0.335 0.0 0.3138

plamo -100b
ṕWeb

#2 Ṗ
5.00E -08 0.3304 0.4982 0.4946 0.0 0.2256 0.0312 0.4447 0.0312 0.465

ẑ Web #1, #2 Web ṕ#1 1 Ṗ

Few-shot

4-shot

3. > 3 -1. > 3 -1-4. > (4)Few -shot



(4)4 -shot 4-shot
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(test)

(4 - shot) (4 - shot) ( )

plamo -100b
² 0.4821 0.7089 0.7018 0.4511 0.6957 0.6920

plamo -100b
ṕWeb #1 Ṗ

5.00E -06 0.4946 0.6714 0.6804 0.4783 0.6612 0.6558

plamo -100b
ṕWeb #2 Ṗ

5.00E -08 0.4786 0.7071 0.6946 0.4493 0.6920 0.6830

plamo -100b
ṕWeb+ Ṗ

5.00E -08 0.4839 0.7036 0.6946 0.4457 0.6938 0.6938

plamo -100b
ṕWeb+ #1 Ṗ

5.00E -06 0.4679 0.6768 0.6714 0.4384 0.6413 0.6268

plamo -100b
ṕWeb+ #2 Ṗ

5.00E -08 0.4857 0.7107 0.6911 0.4565 0.6920 0.6884

plamo -100b
ṕWeb+ +

Ṗ
5.00E -08 0.4804 0.7036 0.6911 0.4529 0.6884 0.6830

few -shot ṕ Ṗ

3. > 3 -1. > 3 -1-4. > (4)Few -shot



(5)Order sensitivity LLM
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ẑ1 plamo -100b ṕ Ṗ
¸ (a) 
¸

LLM LLM LLM

ẑ1 (test) a, b, c, d 4 ṕ140 * 4 = 560 Ṗ
ẑ2 Order sensitivity LLM (i.e. ) 

+ + + 

Order sensitivity ẑ2

a

3. > 3 -1. > 3 -1-4. > (5)Order sensitivity
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¸ 5

ü 5ṕ ṖṌ1ṕ Ṗ

¸ Test data 3 ṕ60 *3 Ṗ

ü PLaMo-100B

ü PLaMo-100B Web ṕ Ṗ

ü GPT-4o

¸

¸

¸

ṕLLM as a judge Ṗ

¸

LLM

3. > 3 -1. > 3 -1-4. > (6)



(6) 7 LLM as a 
judge 5
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#

1
ṕ Ḳ

Ṗ

¸ 1

2 ṕ Ṗ¸ 1

3
ṕ Ṗ

¸ 1
¸

¸ 1
ṕ Ṗ

4
¸ 2

ṕ Ṗ

5 ṕ Ṗ ṕ Ṗ

6 ṕ Ṗ

7
¸

ṕ
Ṗ

#1~7 1Ṍ5 ṕ35 Ṗ
5 ṕ5: Ṍ

1Ḳ Ṗ
¸ 35 Ḳ 5
¸ 30Ṍ34 Ḳ 4
¸ 25Ṍ29 Ḳ 3
¸ 20Ṍ24 Ḳ 2
¸ 19 Ḳ 1

ṕ Ṗ

3. > 3 -1. > 3 -1-4. > (6)



(6)
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1

A B C
ṕ Ḳ

Ṗ
5 5 5

ṏ

ṕ Ṗ 5 5 5

ṕ Ṗ
1 5 1

5 4 3

ṕ Ṗ 5 3 2

5 3 3

5 4 2

31 29 21

4 3 2

A: GPT-4o
B: PLaMo -100b
C: PLaMo -100b -web -only

¸ 35  Ḳ 5
¸ 30Ṍ34 Ḳ 4
¸ 25Ṍ29 Ḳ 3
¸ 20Ṍ24 Ḳ 2
¸ 19 Ḳ 1

ṕ Ṗ

3. > 3 -1. > 3 -1-4. > (6)



(6)
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3. > 3 -1. > 3 -1-4. > (6)



(6) 

200

GPT-4o PLaMo-100Bṕ Ṗ PLaMo-100Bṕ Ṗ

3. > 3 -1. > 3 -1-4. > (6)



(6) A

201

GPT-4o PLaMo-100Bṕ Ṗ PLaMo-100Bṕ Ṗ

R2=0.024 R2=0.104 R2=0.115

Automatic Score Ranking Automatic Score Ranking Automatic Score Ranking

M
a

n
u

a
l 
S

co
re

 R
a

n
k
in

g

0

10

20

30

40

50

60

0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60

²

3. > 3 -1. > 3 -1-4. > (6)



(6)
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ṕ.docx Ṗ 1 2 3 4 5 6 7

_
_1403853_009

plamo -100b 4.5 1 5 1 1 3 1 3 4

_
_1403853_009

plamo -100b -web -only 4.75 1 5 1 1 3 1 3 4

_
_r6bayhdole -dmk1_format

plamo -100b -web -only 4.75 1 5 1 1 3 1 3 4

_
_taisaku_kijun

gpt -4o 5 1 4 1 1 3 2 2 3

_ _TU-
20010330 -1298 -14

gpt -4o 5 1 1 5 1 2 2 2 2

_ _TU-
20010330 -1298 -14

plamo -100b 4.75 1 5 5 1 1 1 2 2

_ _06 -r05_1 plamo -100b 4.75 1 5 5 1 2 1 2 1

_ _06 -r05_1 plamo -100b -web -only 4.75 1 5 5 1 2 2 2 2

_ _08 -
r05_joukou

gpt -4o 4.75 1 4 5 1 1 1 1 2

_ _35 -r05_2 plamo -100b 4.75 1 5 1 2 4 2 2 3

_ _35 -r05_2 plamo -100b -web -only 4.75 1 5 1 2 4 2 2 3

_ _50 -r04_2 gpt -4o 4.75 1 4 5 1 3 1 2 3

4.5
1

3. > 3 -1. > 3 -1-4. > (6)



(6)
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ṕ#1~#5 Ṗ

#1

#2

#3

#4

#5

ẆẆ

1

5
1

-

-

-

2

1
#

#A_GROUP 
#B_GROUP 

ṕ Ṗ
ṕ Ṗ

2

#

# #

Consistency

Consistency

Coherence

Fluency

Relevance

ẑConsistency#1, #3 2

3. > 3 -1. > 3 -1-4. > (6)



#6, #7 #3
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#6 #7

ẓ#3 #3 #6 #7

ṕ#6~#7 Ṗ

3. > 3 -1. > 3 -1-4. > (6)



(6)
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ẑGPT-4o mini

Ḳ
A Ḳ
2 ṕ ṖḲ
2 ṕ ṖḲ

GPT-4o PLaMo-100Bṕ Ṗ PLaMo-100Bṕ Ṗ

2 ṕ Ṗ
2 ṕ Ṗ

3. > 3 -1. > 3 -1-4. > (6)



(6) Coherence / Consistency
Fluency
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Model GPT-4o mini PLaMo -100B ṕ Ṗ PLaMo -100B ṕ Ṗ

Average -0.25 -0.53 -0.49

Coherence -0.02 -1.15 -1.00 

Relevance -0.22 -0.33 -0.33

Consistency -0.50 -0.92 -0.88 

Fluency -0.25 0.30 0.25

ṕ2 ṕ Ṗ-  2 ṕ ṖṖ

ṕ Ṗ

3. > 3 -1. > 3 -1-4. > (6)



(6)
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2

2

¸ LLM as a judge
¸

¸

3. > 3 -1. > 3 -1-4. > (6)
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2
ṕ

Ṗ
2

ṕ
Ṗ 0

10

20

30

40

50

60

0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60

GPT-4o
R2=0.143

PLaMo-100Bṕ Ṗ
R2=0.137

PLaMo-100Bṕ Ṗ
R2=0.170

Automatic Score Ranking

M
a

n
u
a

l S
co

re
 R

a
n
ki

n
g

Automatic Score Ranking Automatic Score Ranking

0

10

20

30

40

50

60

0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60

R2=0.272 R2=0.280 R2=0.358

M
a

n
u
a

l S
co

re
 R

a
n
ki

n
g

Automatic Score Ranking Automatic Score Ranking Automatic Score Ranking

2 ṕ / Ṗ ²

3. > 3 -1. > 3 -1-4. > (6)
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1

3. > 3 -1. > 3 -1-4. > (6)



Coherence
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1 2 ṕ Ṗ 2 ṕ Ṗ

coherence 1, 2, 3, 4, 5 1
incoherence 5 perfect coherence

coherence
1

#
#A_GROUP #B_GROUP 

"[[1]]" 1 5 ṕ
" Ḳ[[5]]" Ṗ

1

# 
```
{{ question }}
```

# 
```
{{ content }}
```

# 
```
{{ references}}
```

# 
```
{{ lm_output  }}
```

coherence 1, 2, 3, 4, 5 1
incoherence 5 perfect coherence

coherence
"[[1]]" 1 5 ṕ

" Ḳ[[5]]" Ṗ
1

# 
```
{{ question }}
```

# 
```
{{ content }}
```

# 
```
{{ references}}
```

# 
```
{{ lm_output  }}
```

ṕ Ṗ ṕ Ṗ ṕCoherenceṖ

3. > 3 -1. > 3 -1-4. > (6)
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1 2 ṕ Ṗ 2 ṕ Ṗ

relevance 1, 2, 3, 4, 5 1
irrelevance 5 perfect relevance relevance

# #

"[[1]]" 1 5 ṕ
" Ḳ[[5]]" Ṗ

1

# 
```
{{ question }}
```

# 
```
{{ content }}
```

# 
```
{{ references}}
```

# 
```
{{ lm_output  }}
```

relevance 1, 2, 3, 4, 5 1
irrelevance 5 perfect relevance relevance

"[[1]]" 1 5 ṕ
" Ḳ[[5]]" Ṗ

1

# 
```
{{ question }}
```

# 
```
{{ content }}
```

# 
```
{{ references}}
```

# 
```
{{ lm_output  }}
```

ṕ Ṗ ṕ Ṗ ṕRelevanceṖ

3. > 3 -1. > 3 -1-4. > (6)



Consistency
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1 2 ṕ Ṗ 2 ṕ Ṗ

consistency 1, 2, 3, 4, 5 1
inconsistency 5 perfect consistency

consistency

2
ṕ Ṗ

ṕ Ṗ 2

2

2
"[[1]]" 1 5 ṕ

" Ḳ[[5]]" Ṗ
1

# 
```
{{ question }}
```

# 
```
{{ content }}
```

# 
```
{{ references}}
```

# 
```
{{ lm_output  }}
```

consistency 1, 2, 3, 4, 5 1
inconsistency 5 perfect consistency

consistency

"[[1]]" 1 5 ṕ
" Ḳ[[5]]" Ṗ

1

# 
```
{{ question }}
```

# 
```
{{ content }}
```

# 
```
{{ references}}
```

# 
```
{{ lm_output  }}
```

ṕ Ṗ ṕ Ṗ ṕConsistency Ṗ

3. > 3 -1. > 3 -1-4. > (6)



Fluency
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1 2 ṕ Ṗ 2 ṕ Ṗ

fluency 1, 2, 3, 4, 5 1
disfluency 5 perfect fluency fluency Ṅ

Ṅ

#

"[[1]]" 1 5 ṕ
" Ḳ[[5]]" Ṗ

1

# 
```
{{ question }}
```

# 
```
{{ content }}
```

# 
```
{{ references}}
```

# 
```
{{ lm_output  }}
```

fluency 1, 2, 3, 4, 5 1
disfluency 5 perfect fluency fluency Ṅ

Ṅ

"[[1]]" 1 5 ṕ
" Ḳ[[5]]" Ṗ

1

# 
```
{{ question }}
```

# 
```
{{ content }}
```

# 
```
{{ references}}
```

# 
```
{{ lm_output  }}
```

ṕ Ṗ ṕ Ṗ ṕFluencyṖ

3. > 3 -1. > 3 -1-4. > (6)



3. > 3 -1. > 3 -1-4. > 
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¸ inversed search

¸

¸

¸ AI

¸

¸ AI

¸



Appendix
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Appendix > > 

def  google_search_urls ( query ):
  """ googlesearch query 70 url """

user_agent  = "Chrome/88.0.4324.150 Safari/537.36" #"Mozilla/5.0 (Windows NT 10.0; Win64; x64)"
  #query = " site:www.cao.go.jp  filetype:pdf  intitle: "

urls  = []
  for  url  in  search(query, sleep_interval =5, num_results =70, ssl_verify =False ):
    print ( url )
    time.sleep ( 3) #random.uniform(1, 5)
    urls.append ( url )

  return  urls

def  load_query ( query ):
  """ site:www.cao.go.jp  filetype:pdf  intitle: intitle: """

sp = query.split ( ' ' )
  site, filetype, law, doctype = sp
  doctype = doctype.split ( ':' )[ - 1]

  return  site, filetype, law, doctype
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ṕ
Ṗ

12 ¸ 00 -9.pdf
ü 110 (5)

46 ¸ 001086514.pdf
ü

1 ¸ 20210330 -mxt_000013222_7
ü

28 ¸ 000360342.pdf
ü ṕ 30

ệ ị Ṗ ṕ Ṗ

/ 26 ¸ 000061659.pdf
ü

10 ¸ 001144532.pdf
ü ṙ Ṛ

58 ¸ 1-6-2.pdf
ü

Appendix > > 

181
352 171
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Appendix > >

URL

¸

https://www.fsa.go.jp/common/la
w/guide/kinyushohin.pdf

¸

https://www.fsa.go.jp/common/la
w/kaiji/250221_kaiji.pdf

¸

https://www.fsa.go.jp/common/la
w/kaiji/20241001_guideline -
tenderoffer.pdf

¸ QẀA
https://www.fsa.go.jp/common/la
w/kaiji/koukaikaitsuke.pdf

¸

https://www.fsa.go.jp/common/la
w/kaiji/210203_tokutei.pdf

¸ ỜẀỌ
https://www.fsa.go.jp/common/la
w/kaiji/tairyohoyu.pdf

¸

https://www.fsa.go.jp/common/la
w/kinshouhou.pdf

¸ ỜẀỌ
https://www.fsa.go.jp/common/la
w/insider_qa_.pdf

ṕ1/2Ṗ

https://www.fsa.go.jp/common/law/guide/kinyushohin.pdf
https://www.fsa.go.jp/common/law/guide/kinyushohin.pdf
https://www.fsa.go.jp/common/law/kaiji/20241001_guideline-tenderoffer.pdf
https://www.fsa.go.jp/common/law/kaiji/20241001_guideline-tenderoffer.pdf
https://www.fsa.go.jp/common/law/kaiji/20241001_guideline-tenderoffer.pdf
https://www.fsa.go.jp/common/law/kaiji/koukaikaitsuke.pdf
https://www.fsa.go.jp/common/law/kaiji/koukaikaitsuke.pdf
https://www.fsa.go.jp/common/law/kaiji/210203_tokutei.pdf
https://www.fsa.go.jp/common/law/kaiji/210203_tokutei.pdf
https://www.fsa.go.jp/common/law/kaiji/tairyohoyu.pdf
https://www.fsa.go.jp/common/law/kaiji/tairyohoyu.pdf
https://www.fsa.go.jp/common/law/kinshouhou.pdf
https://www.fsa.go.jp/common/law/kinshouhou.pdf
https://www.fsa.go.jp/common/law/insider_qa_.pdf
https://www.fsa.go.jp/common/law/insider_qa_.pdf
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URL

¸

https://www.mhlw.go.jp/content/
11120000/000731129.pdf

¸

ṕỜẀỌṖ
https://www.mhlw.go.jp/content/
11120000/000761110.pdf

¸ https://www.mhlw.go.jp/content/
11120000/000815542.pdf

¸

https://www.mhlw.go.jp/content/
11120000/000731133.pdf

¸

https://www.mhlw.go.jp/file/06 -
Seisakujouhou -11120000 -
Iyakushokuhinkyoku/0000179264
.pdf

¸

https://www.mhlw.go.jp/file/06 -
Seisakujouhou -11120000 -
Iyakushokuhinkyoku/0000179263
.pdf

¸

https://www.mlit.go.jp/jutakuken
tiku/house/torikumi/honbun2.pdf

ṕ2/2 Ṗ

Appendix > >

https://www.mhlw.go.jp/content/11120000/000731129.pdf
https://www.mhlw.go.jp/content/11120000/000731129.pdf
https://www.mhlw.go.jp/content/11120000/000761110.pdf
https://www.mhlw.go.jp/content/11120000/000761110.pdf
https://www.mhlw.go.jp/content/11120000/000815542.pdf
https://www.mhlw.go.jp/content/11120000/000815542.pdf
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and Development in Information Retrieval (pp. 200 ²207). 
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Manning, C. D., Raghavan, P., & Schětze, H. (2008). 
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University Press.
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Empirical Methods in Natural Language Processing 
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Joshi, M., Choi, E., Weld, D. S., & Zettlemoyer , L. (2017). 
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arXiv:1705.03551 .
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Natural 
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Kwiatkowski, T., Palomaki , J., Redfield, O., Collins, M., 
Parikh, A., Alberti, C., ... & Petrov, S. (2019). Natural 
questions: a benchmark for question answering 
research. Transactions of the Association for 
Computational Linguistics , 7, 453 -466.

Google QA
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Zhang, T., Kishore, V., Wu, F., Weinberger, K. Q., & Artzi, Y. 

(2020). BERTScore: Evaluating text generation with BERT. In 

International Conference on Learning Representations (ICLR).
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˓

Wang, A., Singh, A., Michael, J., Hill, F., Levy, O., & Bowman, S. 
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arXiv:1804.07461.

SuperGLUE
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˓

Wang, A., Pruksachatkun, Y., Nangia, N., Singh, A., Michael, J., 

Hill, F., ... & Bowman, S. (2019). Superglue: A stickier 

benchmark for general-purpose language understanding 

systems. Advances in neural information processing 

systems, 32.

FEVERІЀϯ ˓ ˓
Thorne, J., Vlachos, A., Cocarascu, O., Christodoulopoulos, C., 

& Mittal, A. (2018). The fact extraction and VERification 

(FEVER) shared task. arXiv preprint arXiv:1811.10971.
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˓
Jurafsky, D., & Martin, J. H. (2009). Speech and language 

processing (2nd ed.). Pearson Prentice Hall.
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Li, J., Galley, M., Brockett, C., Gao, J., & Dolan, W. B. (2016). A 

diversity-promoting objective function for neural conversation 

models. In Proceedings of NAACL-HLT 2016 (pp. 110ï119).
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Zellers, R., Holtzman, A., Bisk, Y., Farhadi, A., & Choi, Y. (2019). 
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preprint arXiv:1905.07830.
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Lin, B. Y., Zhou, W., Shen, M., Zhou, P., Bhagavatula, C., Choi, 

Y., & Ren, X. (2019). CommonGen: A constrained text 
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reasoning. arXiv preprint arXiv:1911.03705.

GSM8K ˓
Cobbe, K., Kosaraju, V., Bavarian, M., Chen, M., Jun, H., Kaiser, 

L., ... & Schulman, J. (2021). Training verifiers to solve math 
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˓

Vedantam, R., Lawrence Zitnick, C., & Parikh, D. (2015). Cider: 
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of the IEEE conference on computer vision and pattern 

recognition (pp. 4566-4575).
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˓

Anderson, P., Fernando, B., Johnson, M., & Gould, S. (2016). 

Spice: Semantic propositional image caption evaluation. 

In Computer VisionïECCV 2016: 14th European Conference, 

Amsterdam, The Netherlands, October 11-14, 2016, 

Proceedings, Part V 14 (pp. 382-398). Springer International 

Publishing.

TruthfulQA ˓
Lin, S., Hilton, J., & Evans, O. (2021). Truthfulqa: Measuring 

how models mimic human falsehoods. arXiv preprint 
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˓

Gehman, S., Gururangan, S., Sap, M., Choi, Y., & Smith, N. A. 
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Chiang, C. H., & Lee, H. Y. (2023). Can large language models 
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Evaluation)
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Celikyilmaz, A., Clark, E., & Gao, J. (2020). Evaluation of text 
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