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2.1. LLM(Large Language Model)2| 72

T 2 d 52k LLME NLP(RFAo] #g)) Hof
oA xpEstE TS o] F UTh Transformer
T-Z5 7|¥FS 2 gk BERT (Bidirectional Encoder
Representations from Transformers), GPT (Generative
Pre-trained Transformer) 59| 222 tEe] 9 XE
tlolE & AP Fddte] Tkl A4 o] B0
A& F e AYd xdS IFFATE ol
2de grES] & apetstal, theFet £
T2 onA AAE olsfist= Heoll 3 4
g BT o} B3 Al(Generative AT
WgE o] Sh5H tlolE Hgo s d
2E, o|n]7], Qrje, H|tjs} e 2 2
=5 448 5 9}1: AEA59 3 Fejolth
(Jeong, 2023). 2024'3 2-€ o= OpenAl°ll A4 Text-
to-Video =&l SORAE i3 HIYLE HA
S F e = Z A 3F THOpenAl, 2024).
TEQH NLP #-°F5 52 NLU(Natural Language
Understanding) 7]1&2] X © 2 Context =23}
Transformer A =2 &80 = E33) tha} A
7} 7Fs 3o, 2023a). =3 Aol RPA 2
OCR & E} £7437 AAISt RS G 24
Aoz ggste] AEAES Fola YThAAT,
A% 2020). ©]ZEA LLMI A E Al= Al
HeEld ol AL 9lo] Held 7IRke
2 LLMS &8st AAEH Al AR5 &
AA F i Mayank, 2023; 474, 2023d). 20223
11'€99lE OpenAloll A GPT-39] U+ AE7} F
o] I =¥(RLHF, Reinforcement Learning from

F
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=
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Human Feedback)A7]1& <534
Fqoz w

= AXHA st
G AIZ] GPT-3.559-2 g3t Al
AR Ao E A o}E—% i Al AZR]
ChatGPTS 7H°]’°1 SA] 27
19%S 97| w2e 34
ChatGPTZ-& 2 Tmdlol] thdh AR 3}
o| A1 ChatGPT9} LLME @ #-2] Prompt= 1 E
Ho| 25 kA E=t, oluf IEjHo|~E 317] fIgH
o] Zg A o] Atolof] A3t wiZfHTE A8
S o) Fofalof & HREE AR R A3 AL
3)3sfof g}, WA} 59 Qlo] AREALEEE
tlolHE F38kaL AHe-Ste A& WAk ol
ojn] YA, AA| Aol A AR AEATE
tlolHE dvht Bol 7P, g w7}
ojtjo] A=A &7 o] wfZo|thJeong and
Jeong, 2022). %3} ChatGPTol| A tha} Alol= &
Folut 2421 PromptE Avp} ApAEHA A

rulo N

HEATHA R, 2023b).
=]
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=

sttt met T w2 GHe A4S 7 A
wf ol LIMO2HE] ZEZE I ghEe| 23-&
= Ajle 7% ZEZE QAYOHE
TO% g4 Xh%mvb A, 2023¢). E3) 26
Hopoll A= 1A S AR ??_ A BHE A
39 T84l tiFEH, LLM «l dE A e
2+ Hallucination) A= ©]# ¢ 252 =4
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RAG-based Vector Store Type-specific processing E y P —
ex) Please tell me the minimumworking hours!
(For HR related questions)
RAG Source Data
LLM
o *
Source Database LLM
Create HR-related DB Query prompt
HR DB ERP DB SCM DB CRM DB \_{API DB Query
N
Relevant Schema Data chunks o \\/aoTS—to{4 e
(live load
temporary data)
Knowledge File Server (PDF, XLS, TXT) o
Relevant i
% | f | f chunks S @ i
e A !
E@ —————— »  Vector Store |- oot
Manuals SOP ERP @ (pre-loaded data)
¥v—/ @

(12 1) RAGZ|Et Vector Store 74 28 2 X2|™X}

dre <18 2>9 Zo] LLM] o|HZ LLM &80 o7 T4 HA|7F 4
A3} 9 RAGE Z8ste] #2F ok o] Mg, S5, i) AE BT, /1o
U = RAGE =8t A8 3|, 83 =r]l Ay ES 5] SHAA
sh= Zlo] & 83}THGreyling, 2023). Uepdtt o]k £A41E si2str] ffsi LM
ﬁa@}‘—g— 7?4%}711 ot ZEgstd 2 g

External Contextual

2l %7301]/‘1+ %%‘Ol 7} o}tﬂ 54 d
Reference Data O
=

wglel s Sahe A mue]
o2 B} Tulel A4 §F 2AE sﬂ@ﬁ
% Q. oled 714 APEe W= 2 7oA
LLMe] 791 295} 282 $ls) Baolth

Fine-Tuning

LLM
Knowledge

2.1.1. LLM &

Context & Input \ Hallucination

2023\ AFE] ZAAL 7|%o| WA WA
<E I>& 2023‘{:_“)“ %/\]% LLMjr,]_ SLM(Small

Language Model) =4 d%-S B0 glor
(" 2) LLM, Fine=Tuning and RAG Relation Diagram
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2~(Samsung Gauss)

AN S245
A o= HAE A
o 71dEs

A

A PP AlE 75
el 97| gy

tHLLaMA) <} &

3t Fado] wobA 1L
=Y, LLMO] A 2]l

FoIAY AESIL glom,
Foll 242 = wEeke] g
47 (Falcon) & 2Z 42 LLMO
ATHA A S, 20234).

2gdoirmde] 7

Aol Adsld Aoz AFFH loem JAE
w7} 300-3404 708 AHE T RS Y

Hol 30B, 34BS E4A LLMO.ZE

1) 22 LLM & SLM &A] &

oot

o,

b

Model

Release

Size Company Foundation Model| Parameters Source Date Service
OpenAl GPT-4 Turbo 1.75T Closed | 2023.11 ChatGCPZI’)ﬂGOE Tlf/[é 1;4685 Bcigfﬂzl’ MS
Google Gemini v F7 Closed |2023.12 Gemini
Naver HyperClovaX w] 7Y Closed |2023.08 ZgE AT 2 Al FolX F
LG EXAONE2.0 300B A4A 28 | 2023.07 AIME|2E ©4 5
NC Soft VARCO " F 7N Closed |2023.08 VARCO Art/Text/Human/Studio
LLM SKT A. Enterprise el A LS 12023.08| ALk FAAAY, QeA7]F
KT ML:DEUM2 200B AA 28 | 2023.10 AYUTV, AICC, Al E3}H0] A
SAMSUNG Samsung Gauss " F 7N A Z-8 | 2023.11 Gauss Language/Code/Image
Huawei PanGu 3.0 100B Open 2023.07 Pangu-Weather, etc.
Baidu Emie 3.5 130B(F4) | AAZ-& | 2023.06 Ermie Bot 3.5
SKT A. Enterprise v]F-7H A A 28 | 2023.08 A8 AN, QA7 S
KT MI:DEUM2 200B AA| &8 | 2023.10 AYTV, AICC, Al E3Hu1A
META LLaMA2 7B, 13B, 70B | Open |2023.07 -
META Code LLaMA 7B, 13B, 34B Open 2023.07
Google Gemini Nano-1, 2| 1.8B, 3.25B Closed |2023.12 L rnfo] A~ &
Google Gemma 2B, 7B Open 2024.02 -
Stanford Univ. Alpaca 7B Open 2023.03 LLaMA 7B Fine-tuning Model
SLM Nomic GPT4All v2 3B~13B Open 2023.04 LLaMA 7B Fine-tuning Model
Alibaba Tongyi Qianwen 7B Open 2023.04 DingTalk, Tmall Genie
TII Falcon 7B, 18B Open 2023.09 -
Mistral Al Mistral 7B 7B Open 2023.09 -
MS Phi-2 2.7B Closed | 2023.12 2t 28
Upstage Solar Mini 10.7B Closed |2023.12 -
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o] o]} WiNHFE AHES RAES SLMo|zt
F23 th SLMe] tjEFAbel = wERY] <17
24 Zl2(Llama-2 7B), €Elvkale] 7 (Qwen
7B), 18 H §54E<] Mistral(Mistral 7B)
2do] 93, Mistral AIZ} 2023 129 3712
ZAg Mistral 7B 2@ 7]9F “Mixtral 8x7B &
Transformert] Feed Forward E%& 8v) =72
g 2ot A= a2 Zgoy
2EFEON A QI71E EW SLMe o)Al ¥
A7A HAEH XDt AAL dasta ok
HERS] Q17 ghul2 7B(H #7049 7))
£ 6]&3) 13B, 22B Edo] F= o]F1 9t}
E3] HZoe Lrulo] 2 AUV} AR He=
H 7BRT} 22 mdo] && FASH= FAoth
2023 12€e F=2 AAY 2 AEyo)
(Gemini)E 378 &tjulo] 228 1}=-1(1.8B),
U-23.25B)E WERSH mlo|AEZATE
(MS)+= 2.7B wi7f9] ‘H}o]- 2 E EAI8HH &

tufel] 2 Algelgtal ZA2ITHAETAISAE,

Q i
P

EEDE

2023.12.16). =3+ 20243 2ol F20] An}
(Gemma) 2BS} 7BE L ZAXE FIN5HY 44
0 2% o]go] 7lsd mdlS I 31 tHGoogle
DeepMind, 2024.02.21). ©]¢} Zo] 2023\ FE] B2
HH A 71YE°] <& >3 Zo] LLM ¥ SLM&
A eI AloA 7ES EHAIA
Sith ko 2= 7iEe] Wy tlEo] 4IQY/AH] 2
LLM<S gvht 3 0] RiEahs o s AR
Z Agsh= A7F a3 8471 2 Zlojth
of ol ®ol 3/ = 8 SLM9
¥l <3 2>of W= Mistral 7B

Wl X np= o) A Llama2 13BRTF Hojd A%
135 o2 el | = JltJiang et al.,

|

e e

=
—‘—Dl_

3=
=]

(H 2) SLM9Q| H|Z(Mistral7B2t Llama)

Model Modality MMLU HellaSwag WinoG PIQA Arc-e Arc-c NQ TriviaQA HumanEval MBPP MATH GSM8K
LLaMA 27B  Pretrained 44.4% 77.1% 69.5% 77.9% 68.7% 43.2% 24.7% 63.8% 11.6% 26.1% 3.9% 16.0%
LLaMA 2 13B Pretrained 55.6% 80.7%  72.9% 80.8% 752% 48.8% 29.0% 69.6% 18.9% 354% 6.0% 34.3%
Code-Llama 7B Finetuned 36.9% 629%  623% 72.8% 59.4% 34.5% 11.0% 34.9% 311% 52.5% 52% 20.8%
Mistral 7B Pretrained 60.1% 81.3% 75.3% 83.0% 80.0% 55.5% 28.8% 69.9% 305% 47.5% 131% 52.2%
(B 3) LLM &8 ¥
LLM & 2E =0k Model Example
. oA g} H2ES o] 43, olmA dye A4, 5| GPT-4V, KOSMOS-2,
Multimodal LLM o = 5.0 Thio 9 o o1 .
2E ZAF olu|A & &8 FHS AHY F A= Bof Gemini
. . Az, 8, A5, H 5 54 ok digh 4& A4& 2% Med-PaLM2,
Domain Specific LLM o B
AF Hof BloombergGPT
. gute] o] gAEo gHaxrt AFE FAHAMAE g Gemini Nano, Phi-2,
On-Device LLM ° - - 1 o o]l .
LIMS w23t &88 5 & Bof Samsung Gauss
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2.1.2. o}2H|0|M Z2E(Foundation Model) &
LLM AN &HE(Pre-training)

AEE Al REL od 293 Agst=rtl
b dojmd,
< A3t} shAIRE dAlE olm A9} Hl 2
Al sh5dle HEIZ Y (Multi-modal) =
77 tEA A 7)ol dadEels
nem rxrdz AeFolria JrhAHT
2023d). Ihd|e]A 22 (Foundation Model)2] Tl

o]u];(] Ut—ﬂ oA o9

olﬂ

=
=

|

E
gE0

S

olE|&= "I 2E, o|m|A|, 54, AU °lH, 3D Al
a3 T FHESHA AL ShEe o] 851 QITte
ZFojga 298 23 45 Fds olHdh
Z12EEL WiEk & HolHE HIAE S5
(Unsuperv1sed leaning) S 53 EdS FAIZ

< wjZE o] AR Yok HF o g o
2E§ 2ol tisf #elFdoly w3 W sk
(In-context learning)s-#} 72 4L AA A
= Zlo] gtold rdolgty & 4 Uttt
(Bommasani, et. al., 2021).

shpto]d Bell FollA Ao Rl EAe] LLME
Uk Text H©]EIQ] Wikipidia 5 Athgr LxA<l
A2 E5& T3R8t 27| A =85 (Self-Supervised
Learning)©] 4 ¥EA}7] X &= 8}F<5(Semi-Supervised
Agete] Hlo| B EA] 92 et
ol gl~ER AL S5 Ao = (Pre-trained
Language Model, PLM)°|t}. AL 8H<5317] 9%t

Learning)S

Quality Filtering De-duplication

+ Language Filtering « Sentence-level

* Metric Filtering * Document-level

« Statistic Filtering * Set-level

+ Keyword Filtering

+ Detect Personality

* Remove PII

A WA ZAGLe LLMe] &5
olE] AEE F33dh= Zlolth HolEl= A, ¢
ALl E, 714} E7) HlolHAE F ThaRE Aol A
P& 4 Aok fs ' LM<= 7HEsk] S8l
A S5E AEE H2E HolE HMEES AME
Btk Abd SRE T 0] Ao T Yk Hlo]
B¢} A& HolH e 7 7HA] fPos £/ F
Ao 4 FHolA, AA gl s} g rEet 2
duk HlolH& A ety 2 7Hed 54
o2 Q3 gFEe] LLMoA 851 LLMS
Aol =7 gl Yis} 58S A 7 Aok
R t=o] HolE|, #st HioE % 2=
ot HEshd o]y AEZ g7ste] LLMo
54 24 a4 7] e A= UREH
SJTHChowdhery et al., 2023; Nijkamp et al., 2022).
<% 3> Ikl LLM9] HlolE] 3
MBS A BeFa1 tiZhao et al., 2023).
w2 Sk A

5 @420l 3% 1

|

e

Lo 9
o= T

5 3}<5(Supervised learning) S AH§-

skl A Aeld g 2E Hlo|gol i) stsEth
ERE 23t glojg o) A717F 7] 2ol Bds

et A ALt sEo] Basty sy
NS Zol7] flal B WEstes 7)so] A
S} o|FA UTFE Ao A58 st
Foted 4 B 25 wied ot
ZAAARI ko2 7]E Ao EA A
AtElol] BHA] BR1FE & SkA| |Th(E %<, 2023d).

o
zdg

o E
=g

Ready to

Tokenization oo
pre-train!

Privacy Reduction
+ Reuse Existing
Identifiable Tokenizer

Information (PII) « SentencePiece

+ Byte-level BPE
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2.1.3. THQ! 3} LLM AN
E4 =l E3tE LLMS AAstaA &
= HA st she Erlle A9

I
#d HolHE FHst] LdubEd ARk 4o

[e]
Arshs 19EA} o]de] " 2E HolErt e
S]], 3241321 1719t o Wikipedia), U917
(namu.wiki) FH= tFE o|n] SFHIS g

o] 7] Wl g5 H-E BRI F AERith

2.2. LLM IjolsLl

Step 1:
Pretraining

Unlabeled text corpus

\.d Smaller target dataset
N—
i
Pretrained LLM
Unsupervised ) .
pretraining Finetuning

Pretrained LLM

Step 2a:
Conventional finetuning

=

Original model parameters
are updated (expensive)

EA Aol A Ad=Z Fh=A] k& 5 7] Wi
o] <19 4>9} o] IRIFE TAE A =9
A58 A1t} BERT (450M), RoBERTa (1.3G)
A T4 g2 ZdES AHE-E vl Full Fine-tuning
S A3t} AT LLaMA7} Y A] o] =
E< Full Fine-tuningS 3h7]9l+= HAFHE &7}
- 7] wlioll LoRAS} o] 71%2] Pre-trained
Layer®] 7}eX& A3k, A2 Holoje] 7}
FAINE B5E Al7|EUE, AA e Aol
7} BA g2 02 HSHl gt HZee &
< WAHETE Fdste Aol obd A FHd
LLMOl| 459 A= w/fHFE Frhebal,
7Fe o RE SRIFEst] A2 Hlgo=®
] U2 A& I35 Sl PEFT(Parameter-
Efficient Fine-Tuning)®'H-S 52 AR-3T}(Raschka,
2023).

MatrixSol] ds)A 5 =713l sk
Z+Zy Q) Transformer Layer WolA Y52 Weight
Matrix®] 3] F1EY e AAstd s

Step 2b:
Parameter-efficient finetuning

Smaller target dataset

Pretrained LLM

Add and finetune

Original weights additional
remain frozen parameters

Finetuned LLM

Only finetune small set of
new parameters (cheap)

(a8 4) LLMQ| Fine-tuning
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Weight Matrix®] JE|E I EAste] A EA
15 3ol A She5& 51-8-5FaL Weight Matrix
£ Low-Rank Matrix DecompositionS =3 5}<]
A9 Matrix2 FAS I <1 559} o] A
u] E8] ~+= Random Gaussian Z7]|3}7} 285,
B WEY A AE ZeroR Z7)3}E 0] ko] AF
HTHHu, et. al., 2021).

h ]

ZER N

Pretrained
Weights

N E—
(d2! 5) LoRA Re—Parameterization

Jm

3], AP Sh5 TlelE7t LLMS] A5l A
FEFE PIA7] il L7t o] 2l Hlal
st LLM2 29 Ak shgs 9k 1%4
olgo] tig +art t% Basty, vl &7
AR Bh5E 913 ©HE-X|(Corpus) HlolE 3
ARG 2 E] Wl ] o] EsHAl At AT,
2023d). ©]E% LLMS NLP(AFA o] #]2]) 2 NLG
(Ardo] A Aol | HdS &-83k= 7Rk
RagA, dojo] EFAGy AA8E IS &
AEE 57] Y3 LLM2 Baist 2 tlo]E 9
thial A ShEE™ 341, In-context learning,
Zero/one/few-shot learning 22 7]1&S AHE-3Th
(Dilmegani, 2023). AFEE Foll= 29 Aes
ZA317] I3 S5 HlolE] A EE AMEHA|
H2E dojg AEdA 2de Hristy B}

§2 o
fo

Aol wet Bdo] A5s FEAI7I7] Al st
o|¥ utetr|H & ZAsIA, o7 ElAE WAt
Au, 571 vlolElo) thdt WSS B8l Y5 o)
TS A, 2023d). ol FA FARAFY
Aol ZP(Fine-tuned Language Model, FLM)-2
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|

o o
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2.2.1. FA DOIFE (Fine Tuning)

o] PEFT 3RIFY WHOZE Prompt
modification, Adapter methods, Parameterization.©-
Z EBF3t2 Jth Prompt modification Hard
prompt tuning¥} Soft prompt tuning, Prefix-tuning®]
ST} Adapter methods= LLaMA-Adapter 5©]
o™ AdapterE 53 PEFTE AA 2do] w<l
Fd RS Hagel] s mEskek gt
HEE <1 6>3} o] F7} AFdsto] shEdith
Sh}e] Adapter &2 Bottleneck Layers %4
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Ao, QLoRAE 7HQlE PC A% LLM
ds H2ES F == QLoRAE LLME
PEFT & <+ S+ WS AlFstal Ao LoRA
7} Base 299 YEYAE a2 & ), F7}
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3t o] A (Paging) S F713F Z o2 16HES
4HEE vHPloy BRE &4 I 4t
(Dettmers, et. al., 2024)
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34.1. B8 2018 918 AIHEHE LLM (LM
pre-trained for finance from Scratch)

AeHE 58 THkldA EE RdEs
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(& 7) Evaluation Benchmarks of BloombergGPT.

Knowledge Assessments
Reading Comprehension
Linguistic Tasks

O W

Suit Tasks What does it measure?
Public Financial Tasks 5 Public datasets in the financial domain
Bloomberg Financial Tasks 12 NER and sentiment analysis tasks
Big-bench Hard (Suzgun et al., 2022) 23 Reasoning and general NLP tasks

Testing closed-book information recall
Testing open-book tasks
Not directly user-facing NLP tasks
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(B 8) =& =M 53t LLM E7PIE & K&

gotne

FH

A

=8 9= Z¥=
(Financial Prediction
Accuracy)

Folz2l ¢ dolHel t@ =W o FAEFE LoblAE F7}
dZolut g oME WA =7 e Aol B A
= 2ol Fasith

1z,
lo
ol
et
bt
T
o
N
)

w7 Y Agx

(Sentence Generation

AR Bl A% AASE FUEFE 53 LMY F2 24 F
al =]
°© ki

Accuracy)
24 B R ¢ Frau FAA W@ gH B Ao FREFE "HrEY 7
(Sentiment Analysis Accuracy) | 8-S AZ3HA £43t= d Rdo] drpvt E#4HJAR] SAH3hH
A
" FA 2Y22 23 AT F AA FAL AT Mg AMIHE
e 2 28 A oA AAE 2 Mee Yehlo welo] FHow
(Brecision) BRE AE F o} ASRAE SHAT
—py AA FH 2oze P AE F mdo] FHOE oZH WEE AL
Rt (A 24 AE FolA mdo] vk} BE AL gAY 5 YEAES
(Recall Z43te] $AE 4B 4 Hth
Fl 2:30] Auwe}l ARge] zHPFo AUt AHE Aole #FL =
(F1 Score) Aohe X, T F o sl N 9XA @n wde] 4S Hriah
=uQl E3 2 = slasli L
155 82 EE T nwo) gg vopl 54 gols w¥lzA BgeE HAGFE S0l
Te( n;‘:jl‘;‘;pij;;;) gutE AL mdo] THel EAS duly F FHPEAE Vb
=uel 5 Bl A® |24 BoplM Fad% EAo 2He 2E F7} AE EUEE volH
(Domain-specific o Zjdol E3td AuE =ste Zdo] EHd 53 Fdel dnkht
evaluation metrics) A AE H s
o o8] meo] 2§ Tuledol B4 EWe Avhg @ olsseA BrKFolA
(Context Understanding) | £§ A4 il ®lel Sop of3) % wug Aokt @ shetet
* Y leAe 9rah
o3 4% g vd | mho] 2§ HololA a4 £ Aol tlal Avhy HAsA st
EEE (Adaptability to A WIHEE RS BAHY d2F 5+ gl AFo] AT 5 Yo

Unusual Scenarios)

D2 Byl 43l Fasith

S ] = by ] = = Q

AR dase apy | TR0l AR HMIE A gled WIHARY Q= GEEE S8

(Text Coherence) PEEY o Z EHoA Fasiv, mde] FHE Frieke $aT VE
 shtolth

drE A4 B BLEU 30|, ROUGE 30| & #83 g2 A4 Frkmdo] &

S & SEE, 72 a2k 52 AN o FWHoE HHsta o Sl=

(Text generation evaluation)

AE7te] FBA B}
(Subjective evaluation
by experts)

wae] A%E Bl W AZALAE) A
Fgotel mdo] 54 F§ AYolM Ukt AgHolw v
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1 df = data[train'].to_pandas()
2 df .head(6)

ce
index QA_text Category
#Question: ZZE ¥2{3]7 ##Answer EEF 0| A2 ALDE 2, XS4 By Ch2A 220f 2

S QIR EAHOE LUt BPORN, BALE & €S £ 0] XE SO EUA A
of FAE Yei7AL Eloiol MBS SNWOEN 82 MOl T asjefui el Tjancy, gzemel TS
SIS Sol SEAY FONYUESAE B F20] DUY RIS NFHO o FefRi e =

¥e goE b s YUk

#Question: DX|9/2 224 seanswer. ZEA0| HZOI Q0N HEALH S& MU SUKA U oy
o] S AUE DoHA| ¥7AL S22 ArR0] Chotol FACK)Y DX StOIAE @ 8l ol2aUC

##Question: £ 2 &I} M FLHO| XH0| L2{F ##Answer SHEES TJAH40| £8|E HHO| 2O 2 8

O H¢ WAOS HuT BYLUE NEO| UEN AU HHO| RIS o) FA YUSB SYRAS  HuSY
HES Yo, Ty, 2HE0} U YE2 W0, YLEA0M 2F T ItsE

110 6 of 6 entries

o

N

ZIYRAE FUIEY-

3 ##Question SYSRA0| THAYF 2232 ##Answer. SYHLRA0 7HAUF S
HBYLICH 2B YR UE A STY DU At 2E AL (st HERLCE UNME
##Question: CH| 28 JHUXIO| JfQIHE T 2UA ZZF 100] SCHES 2243 ? ##Answer: T &
4xtel el 2 A OCH SCHEE 0¥ 8x7} 0|0j8tE vt CHB It ZEUCT @ 7|28
YOILEY @ELF O FULT OULAS QHESTS(HEE, BN 0Y=E @ el A

Q. ol
(AIDS)H HIVEZ0] Of
5 ##Question: 2T 0|27

B, IEER0| B 0IFE 43 gl

Show[25 v/ per page

[t A
I O E2 SHEX| 2R sAnswer. TIEHUADL SEFYO 2810 L
§}‘ %’}II}}l’H r [ 2L 5540 ol qisxmu

S

(O 9) =8 0B =H|

1 data = load_dataset ("csujeong/Non_life_insurance")
2
3 data

Downloading date: 1005 | 5:/135k: (00.01 <00:00, 1308/

Generating train split: . 544/0 [00:00<00:00, 13906.96 examples/s]

DatasetDict ({
train: Dataset ({
features: ['0A_text', 'Category'],
nun_rows: 544

ag 10) OoRIRd g HoHA 2=

o AT

<1¥ 11> ZE=E Mistral-7B 228 2&3}

11, ©]& BitsAndBytes A7 ol A nf4Z A1}
mdo] LoRAE 2o AUst= QLoRAS
Hale] Mry E&AoE AYEE FAG=
}8E YeErf L ok

112

1 model _name = “mistralai/Mistral-78-v0.1" # Mistral-78 model

2
3 bnb_config = BitsAndBytesConfig(

4 load_in_dbit=True, #MHIE BRS2 2¢ 2

5 | bnb_dbit_quant_type="nf4",  # pre-trained nodel 4HIE NF HAOZ 2AXte &I0{0l
6  bnb_dbit_use_double_auant=True, # QLoRA Ol M 2ASE 015 UAtst ALS

7 bnb_dbit_compute_dtype=torch.bfloat16, # Pre-trained modelS BFIE HASZ 2ESI0j0F &
8)

9

10 nodel = AutoModelForCausallLN. fron_pretrained(

1 nodel _nane,

12 quantization_config=bnb_config, # bitsandbytes config ALS

13| | device_map="auto’, # "auto’ -> HF Acceleratedt 2@l 2t l0loi0ll HHAIE GPUE ZX
14| | trust_remote_code=True, # Mistral-78 2LE AISE I8 Truedt &3

15)

kentison: 100 [ 57571 650<6530, 41465
ImodeLsafetensorsindexjson: 100 NN -5 /251 (06:00<00:0, 1.75M8/s]
[Downloading shards: 1003 [N 2> (02:05 <0000, 59.04s/it)

Imodel-00001-0f-00002 safetensors: IOOGS_ 9.94G/9.94G [01:20<00:00, 181MB/s]|
g 1) PLM 9H

o>

4.1.3. ol0|mul2tole MX U melRY st
<I¥ 11>004 FAsE 93 FHI7E H3le
A 3lo|H g} E] Lora Alpha 2 Rank %t %
QLoRA## 3} LoraConfigE 443}l PEFT &
d 7P o] <29 12>9} o] A g3t

1 #0010 GIEES Ot

2 model = prepare_nodel_for_kbit_training(nodel)

3

4 lora_alpha = 32 # DtE Al matrices® 9I8 scaling factor
5 lora_dropout = 0.05 # LoRA 2I0/012l S&O0t2

6 lora_rank = 32 # Low-Rank matrices dimension

7

8 peft_config = LoraConfig(

9 lora_alpha=lora_alpha,

10 lora_dropout=lora_dropout,

1 r=lora_rank,

12 bias="none", # W& (¢l LS Al OHOHSH S0t TR ‘none'd #F
13 task_type="CAUSAL_LM",

14 target_modules=["a_proj", "k_proj", "v_proj", "o_proj","gate_proj"]
15)

16 peft_nodel = get_peft_nodel (nodel, peft_config)

1 output_dir = "/content/adrive/MyDrive/LLH/Nistral-7B-Finetuning-Insurance"

2 per_device_train_batch_size = 2 # 22| ¥= 2FOF LAGIA WA 2012 iz &
3 gradient_accunulation_steps = 2 # BiAl 2210t EGEDY D801 F& SHADL 281 SOt
4 optim = "paged_adamw_32bit" # G LI2 HI22l 22| sl HOIZE 43t

5 save_strategy="steps” # & S0l HUE HIZEAE save strategy

6 save_steps = 10 # S ol HIAZAESIL MHACID| Mol YHOIE Al =

ES

9 max_grad_norm = 0.3 # ZICH Jetdlol& HE(gradient clipping)

10 max_steps = 60 # 60CHH St &g

11 warmup_ratio = 0.03 # OOl A learning_ratetAl & ZHI0l AtESls Sl =
12 Ir_scheduler_type = "cosine” # SI&E AHEY

(g 12) sfo|mut2toly 43

o] FEE wHlY WMARYES SRS B
3¢ 4Re Hol o 8% B sfo|siet
WSt A%, 27, Tem sk B Aol
Zgso] ek, olefd HAES Ba TeIFYL
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9% sk A4S Aolal, ol ¥ ey o
sk Aol BEE Okt 948 29 5 Aok

TE3F<T19 13> Hugging Face 2] TRL(Transformer
Reinforcement Learning) 2}o|H2i2]7} AR&A} 3135}
ZQl APIE AF3te] Haghe] FP o= HolHAl
oMM A=sF

SFT) 228 Al T8 = == SFTTrainer
of 83t 74 8AES AFstaL, ol 2Y,
BlolElAl, Lora 24, Evol#], 18]l &4 7|

45 5 T

Q1%d(Supervised Fine-Tuning,

1 trainer = SFTTrainer(

2 mode | =peft_model,

3 train_dataset=datal'train'],

4 peft_config=peft_config,

5 dataset_text_field="0A_text",

6 max_seq_length=1024,

7 tokenizer=tokenizer,
args=training_arguments,

9)

10

11 for name, module in trainer.model.named_modules():
12 if "norn" in name:

13 module = module.to(torch.float32)

Map: 1009 | 5+ 1/541 [00:00<00:00, 2302.02 examples/s]

(a3 13) SFT parameters

PRA RS <Y 14>9F Zo] Bl S50 A
2 o]Fo] A& PLMel F714<l HlolH S
gl&Ele golBEyY A3 ZE 9 Ayjo|t}

peft_mode! .config.use_cache = False
trainer.train()

wandb: Logging into wandb.ai. (Learn how to deploy a W8 server \ona\ly https://wandb. me/wando-server)

wandb: You can find your APl key in your browser here: htts /wandt ‘author |

wandb: Paste an AP key from your profile and hit enter, or press ctri+c to quit

wandb: Appending key for api.wandb.ai to your netrc file: /root/.netrc

Tracking run with wandb version 0.16.1

Run data is saved locally in /content /gdr ive/MyDr ive/LLM/Mistral-7B-F inetuning-Insurance/wandb/run-20240107_083215-enryt6zo
Syncing run sparkling-silence-7 to Weights & Biases (docs)

View project at https/w: ngﬂzw /lim_pit/huggingface

View run at Jenryt

You're using a UamaTokemze\Fast tokenizer. Please note that with a fast tokenizer, using the *_call_
—— (60/60 11:06, Epoch 0/1]

* method is fasty

Step Training Loss

10 1741400
20 1526900
30 1308000
40 1428400
50 1412400
60 1.203700

Train0utput (global _step=60, training_loss=1.4518062591562734, metrics=('train_runtime': 766.7394,
train_samples_per_second': 0.317, 'train_Steps_per_second': 0.079, ‘total_flos': 1588809031680000.0, ‘train_loss

i “epoch”: 0.44})

g 14) meIT

=
)

o] A== PEFT R& 9] HA] ARG o FE H]
gAdststal, I o EFol|E ARt BHlS
FHATIE HAHE YEE 2o E <9 12>
stolH al2br B Ao A ‘max_steps = 60° =

A3t Shgo] PH = F 25 ST} 60°]
g45d AS E F 9on, IFYE ‘Mistral-
7B-Fine-tuning-Insurance’ FLM©| 22 “e}o]Hoj
A Ae RIS = rk o]FA AHH FLMS
HAG Tl A A-EA 220MA &8 5 Ut

3

4.14. FLM HAE

AARE FLME H2E3] 98] <28 1559
7o) PEFT FLM<S Z& 3= 3A4S Jehyxz
Atk FLM 22l <18 16>3 o] dEs}o]
Aoz mdo] 2Ahgshs e ER1T Utk

1 # Loading PEFT model
2 PEFT_MODEL = “csujeong/Mistral-7B-Finetuning-Insurance"

4 config = PeftConfig.from_pretrained(PEFT_MODEL)

5 peft_base_model = AutoModelForCausalLM.from_pretrained(

6 config.base_model_name_or_path,

i return_dict=True,

quantizat ion_conf ig=bnb_conf ig,

) device_map="auto",
10 trust_remote_code=True,

1)

12

13 peft_model = PeftModel.from_pretrained(peft_base_model, PEFT_MODEL)
14
15 peft_tokenizer = AutoTokenizer.from_pretrained(config.base_model_name_or_path)
16 peft_tokenizer.pad_token = peft_tokenizer.eos_token

adapter_configjson: 100% [N 646/646 (00:00<00:00, 28.5kB/s]
Loading checkpoint shards: 100% | RN 22 (01:08<00:00, 31.81s/it]
adapter_model.safetensors: 100% | NNNNERRRR 155/185M (00:08<00:00, 21.8MB/s

(a3 15) PEFT Model 2E

23z

APA 8H5E PLM¥} PEFT H4¥ PLMo] <&
By deF e AEs s W FRIFEE
Z PLM EdoA= By Ygo] opd 5 o

< A% 2 b8 FLMol A& Ry £33}
F Ho]EA O Z PEFT IRIFEE RdoAe=
Hyo] AHE PO g Sh5H (A «
Aol o] AL LS iAo 2 ) HAE o,

=
=
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A AUSE AR ARATE AL g Nzme 3o BANE G 14 B
0]&} 2= o - N _ -
AR ofo] tlg3lok BTt LIME B83le] A% &5
NeEle PEFoRM, we] R W
generate_answer ('Z2Z 28 AAF') #Z 0| CHE SHUY 7@?}6‘}7{] %%?_:]__ _{'[: 9}]\]:"_ O]—% %-H :]173 /HH]/\
E;g%z&;‘jﬁﬁ%‘:gsﬁgstmn truthfully .O/] %‘a’ /\] Zl—% g—%@]—:ﬂ_ g%%é% l'i‘x_:?‘:_']. I 9/1];"_
02RO WECHD MOUIDE GRE AIRIBICH EE?J’ T;L% ;\o]_%_ i‘]xo]' _\_:rl_oﬂ /\]_g_% zl\_ %1\1;]_ LILM
Finetuning PEFT Model Answer
Angeﬁr trg goJ\owmg question truthfully. o o] —L.o o s T=E §2a] o=
FEET NG DS CuSE, NSASETE OE SHH JEEE LEUG. SO & a9 w8 olE B deRE Bigste B
1 generate_answer (' M S0| HO0F?') #E 20l CHEH SHMA aé %% }\Oy%% %—;:(:]'6 ./F 99]\]_4— i7 Oﬂﬂ 7H?—]-
Pre-trained Model Answer §]—\E]_. %% }\Ol‘%-—% Xj"?_?:}»g-i}%i J———’-lel El_é_};_%
ol 1 7| @e) Al B4 AL 5 Aot
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Abstract

Domain-specialized LLM: Financial fine-tuning
and utilization method using Mistral 7B

Cheonsu Jeong”

The recent release of pre-trained general-purpose LLMs (Large Language Models) has been active,
but research and methods for generating domain-specific fine-tuned LLMs are lacking. This study explores
approaches to the fine-tuning and utilization of domain-specific LLMs and presents the latest trends in
LLMs, foundation models, and pre-training of LLMs, as well as methods for domain-specific LLM
fine-tuning. In particular, because the use of language models in the financial sector is important, we
specifically present the selection and pre-processing methods of financial-specific datasets, model selection
and fine-tuning procedures, and considerations for financial-specific LLM fine-tuning. We discuss the
construction of domain-specific vocabularies considering the -characteristics of financial data and
considerations for security and compliance. In the study of the application and utilization of LLM
fine-tuning, we present the procedure for generating a real insurance finance domain LLM using the SLM
(Small Language Model) Mistral 7B and the implementation procedure, and present cases for various
financial fields. Through this, this study explores the possibility of applying LLMs to the financial domain
field and proposes limitations and improvement directions, thereby presenting future research directions.
Therefore, this study contributes to the application and development of natural language processing
technology in the business domain field, and at the same time presents the direction of LLM utilization
in various industrial fields, thereby having the meaning and value of enabling the active use of LLMs in

financial services and various industries within companies.

Key Words : Financial Domain LLM, SLM(Small Language Model), PLM(Pre-trained Language Model),
FLM(Fine-tuning Language Model), PEFT
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