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ULD| k= 28722 /st Private LLM 2U2A =Zg||lel=
I. A& 71E dATe Wi a884HS 9% Private

LLM®] 7|54 75 7Feds ARSI, diid)

Zgarele it dlole] Aa), Bake 344 ) LLaMA-2 74k 29lof] LoRA(Low—Rank Adaptation)
AR FA AR wAsTe}l yREAe B4 HAEAI A% RLHF(QIZE =9 7k 3sist
Fajolehs B4 wjio] AFE AL Ed] ot o F) BEe AEskal 2Zev|s di o g
o]R2l(Large Language Model, ©]3} LLM)9] =9 ok WF- APL Alo|ESo], Bt RUEE R 27
Ao 2 Rofz Wrldd) Fg7)He AoS A& 233 Private LLM 7-2E ARk A4+

O

oh BA 9ok g B BE FHAY ud A = S5 Al el S5k LLM 75 7R s
e 2] = rleksl Aol AAE AIS she AR LA (exploratory evidence) <rollA Ho
&k 2= ot} e 3 28 A% o]y 7] FAH A7, 9FF, 2026; Touvron et al., 2023;
%2 ARo] Zule 9o FFsAS oulElA= Hu et al.,, 2021). L2t} o S+ &JA] 3% apA| =2
et A ST it et BekEA, A AWz ZQI9a, 18 2 A AZ(citation/
ol MRS, 50l Axl A4 e i grounding), A HRHE S, WAl 7]EA S,
£ 31 clo|A FelElojof slng TN Seke- &9 BUER 84S A o= a8
=

LIMe] v zole pxzow AgkEc  Private LLM A77F 7| 83} A5 HlaE o
(OECD, 2023; U.S. Department of the Treasury, =9 AJA] TAZ G oo ghs AlAei)
2024; w&9193], 2024a).
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o 312 28U HMH N o AHS T THSA B4 ZAH A
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- 223 -



RIS =

& HojFEr) 53] B A= Private LLMS &
Ldo] ofuje} A g3, AN EAl, <A
AA, RFAE, FAFAAO] AR 9 AleH
o jofgith

FHT gy 5§ SRk ogfe A Mg
¥} ghdo} ot} Sk g Al &
g8k AFAIE(AD 7to]=e)e
o] A B kA, FHA B FAA, AR
Ay BN s, 2024 TFEHE AAEE Al
28 %9 ok 3 20251 Zlol=glel pgHrEkS
A 20261 Al&E TEgtoF J1eAE 7hol=at
QL o] 7o) Yo FA|SE AL 20261 7Ho] =2t
ol Anjdx, A, RSy AEA F8<t
42, Ao, Heds a4l dFoR A gt
F59Y3], 2021, 2024a, 2025, 2026). FAlol A
AFFAETE) ASEE g 9o 2
£ AR shH, o)A o5 gl e A FEKE
SEA} 51 AAbe ST (E8-91 93], 2024b;
A=A, AlSR). uehs A4 3= &
FHNAN T2 AR LIMS =9 = e
7V 7) ohdg) “ojwl RiQlejlAM, ofHl 24 3o,
To] Ao oy FAE W FHT AWV
ot}

Ao BAe Wiy g 58713 $I%t
Private LLM9] #91A (accountability) 2 £ #
Wz T AE AlRlela, ofE A A3,
A AR, AR AT TS FHelA] A
Foo® Auslshs 9 itk & A5 Private
LLME she] A/dmdo] oftfe} &l =el-o
ole] AA|, Y17 ARAR E5F, IXFE A
E(Human—in—the—Loop, ©]3} HITL) 2 %<1 7]=,
A 9 2A AN, B 200k RSN, 9
Ap A7t A% £ AlasoR A ejgitt
(NIST, 2024; OECD, 2024; Ojewale et al., 2026).
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Joll 8% 4] A F AWdA 840
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RQ2. ¥ 5] A7l =l QAR
S ==317] Ya Private LLM ¢ ZHd9a+=
ol FAl 725 7HHof sh=7k

RQ3. & A4 wig, AvE]e 4, Asf Re
9 o33k B (Failure Mode and Effects Analysis,
oJa} FMEA), &R a7} F|=wlof 7]28k A7
A2 AQE e o Heb ARk
e, Y g of9A Huskd § derk

B A7 7= Al 7R delEn A, 7]
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715, A 9 A A, IREA
Ao Tl FALARE FE3EI.
Tt elo] Algke gstollA Ag 7hssh
T-(Design Science Research, ©]3} DSR)
719k AAEA aTFARE BF AA g, AlueL
W 2A4 vjE X FMEA, A7 A%71e] d44
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o}

=]
o

o= FE871ES I8t Private LLM U2 Z2i|l¢=

)& APEsAe] AR AT TR o2l A
o5 FHoR ] =§7|¢e] Private LLM
FolA AEE FE ARRAR EES 2

Ag T2 sk o Ynk

o Ho ol RN

o, Hd3gd+
1. 2& 538} LLM=2} Private LLM

8 538 LLM 97 s 3§ dolel9}
TRl 538} APdglsS 83 BloombergGPT 7|
A A}, QFEAs Bdlo 5F dlolHE Adtst
=

120 A-3-5 Fash= FinGPT A9 Ho=

—
—
£
|

(N}
m
—
=
1o
Y,
oo
rlo
2
o
i
)
2
N
rE
-9,

o5 53 BE2S 75§ e A VA
AZE ATt Touvron et al., 2023; Hu
et al., 2021). 7] Private LLM 917 9A] o]23t
S5 HolA e wg Al el 2w A

LLM®] 7= 7Fs/d< AASIITH AN, 2FF,
2026).

aE 71E AT PATANE B 75 5
21 A8, AER7 A%e] Fol ek ol Fa

@ EWRAE,

o

d
7

B e 2 AAL AA 9Nk 3] 2zt
AR AF AR Fsdel @4 3k A
(Mokander et al., 2024; NIST, 2024).

2. RAG, 27 HAl, "ot

RAG(Retrieval—Augmented Generation)+ A
Aol o 2AE HMs] el AgstowM
e E A2e] dAE Hsks wWAolth
(Lewis et al., 2020). ZL&\} RAG A]28S 74

= (retrieval quality), @A 344 (grounding
fidelity), &4, A4, AM S (faithfulness)
3 728 NEZE U} EAE SR Gao et al.,
2023; Yu et al., 2024). 58718 AT FEE
Ao WA, g9, 59 o457t Fa3k A=
e AAEARTE 501 I 7 Al A Y-
A S rE, B4 Hd A 2 9 SA7L

U Zasith
3. 3oly, A, MEItsY

F AP AL BHL LIMS e el
o ot A mEl o Aol o] Ajte
ALB7)eA] A|=Elo® ofsfop ghrhal Erh
LLM ZAR= 7AW 7ia), 2E AL o &) 70|
A e o xR AgE 4 glen, Yy &
aelE Ak P A el Azl A stel 7k
B AAE K Mokander et al., 2024; Raji
et al., 2020). T8 LLM A1 E(audit trail) 3+
© 549 dlold, H7} viE, BUET, 59, od9A
g, A7 ES Adshs W S4o] meul= o
“Htamper—evident ledger) 70d< #|ASTH Ojewale
et al., 2026).

o F8Ado] Al7|x]o] gkt Al 7]k A18-37) A+
M= w8 okl oS A= o} A}
of gk AWrFsAS A e Faido] AA
Ao (Hee 9] 2021), AIS 83 F57H5
of et AFeME dlolee] HEA-FA4, dar
2l A A AR FHAel o WA
A aEAko R =S ATH(E 7, 2022). ©]
23k A= w58 AlS] FIA EAIE BE A5l
U A7 sHE A @ar, Aol digh A
Q) Fx F 4 FAY FAR Sd "avt
JeS HojFErh

LM Al HAAFS 24 9 ARdelA o
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£ AZATI} o|FoiAtk AIE AL BE
She 107 249) A4 2698 IO T W

23} EF v A9 Sl Al o] 71EA
Ly

ol2}gh == =87 Private LLMellA 27}
gl el Wi Sl 2 ¢ flee 1ol
Tt 7] A7 oW A7 A
A3, 7E ARFeH, ofd AR el

FAANEAE AT = d= 9 719 2
§hsof

& ATE FE 5o wde) 5} el 4
2. RAG 7k LLM 7hAke] Qg ot o) <]

<E 1> F2 A AHEA J|FE B0t 2 79 v

H Qe AHES B3tk wA Ve AReA=
NISTS] A& Al Z23ld ISO/IEC 420019] Al
749 28 3, EU AL Acte] 11918 AL A|2=E)
8x10] 97N H, SRt A, V1 AAE F
FHo® QFSHNIST, 2024; ISO/MEC, 2023;
European Parliament and Council, 2024). 131}
olg]gt 7|FES 24 Iyt o] #EAAl 8
T 9o WAl A 218 A B e o
s wHEE, AWy, AnxpES, oiA] EA,
S Ak el &9 ZEQles FRigh ATt
= FEsith gk o 2 FE AN AEE
AEES HE/eY FEsyulTEs), Ui/ oy
A B AEER S AT S Abs st
e =oE SR gt <3d 1> 8 V%
S 2 Ao 2-E Bl glojtk 7 d9e
of ¥ME Hekslr] 98 = a8 Private
LLMe] A 2 £ AHdAE A A,
A7 SR, AR AT TFsAde] el A
kel

¥ apsle) Apag

NIST AI RMF A48 =284 133

Al Z23121(2024) zYdYa

ISO/IEC 42001(2023)

EU AT Act(2024)

o] A
ok AT ) AETHA
7hol=2}1(2026) A

A e w9

garzagaa o0
Rt SR s

A 3F B, ARREA
A, AR AT 7V

JE7 Mo AR B g
AlAelEgelste] TP W vy

1
9H 7 PEoR, AEE F3Y A
AR 2A A A e

o) Al 878 AEE Bele) 54 4
A%t 2A P22 298

Z3]: NIST(2024), ISO/IEC(2023), European Parliament and Council(2024), S-8$193](2026)5 ulgog Az} 2HA.
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I 3= F&d9 4 2 A3 9=

S FgEe Al 782 9 1ol ofle} 7}
ol=giRl, B, e 14, Aol el
ol e v 7xE A= Atk =89

5l 20214 T8k Q1T A S (AD 7ol=2fl
10 AL #2893, AT 24 74, A8
3% UF-EAl AAE AAG, HolH Bed 9
obdA ErA W ZAA Fgau|at P RS
A TR AR EE93], 2021). olof 2022

g QhAL = oS ¢
ﬂ—% 7H%}- g8 WA AT VeeR TFAgE]
(F59193], 2022).
o] % 20241 'S8 A Al & A9 Hst
< A8 Al 88 389 g AAY eEAs
Al &8 A Y& XE3H o] (two—track) FAE Al
A8kt 20259 F70E ANEERS 7] Al 7]
zeRelS XY AlSt 589 AX 3o 2 B
gt oS A718l8la, 20261 AldE Mg
of QIFAIT 7hel=aRl & A, A, Bx
_/,:‘_/\é, ﬂgﬂ, o]—;(%x\g, )\],]HN l‘io]"d-/] 71:H
AHE FHow F58 Al B9 A&7tA A
& AT AgtelA= 20251 EAE A
MWEEEe R, 20269 EAE AlE 7ho| =gl o
B3lo] At 2-8-9913], 2024a, 2025, 2026).
%1—.1‘:_;3]9/] ;}(ﬂﬂo] HJ;G 7]\3]—.@ Fx}x}:h 71—£ﬁL
1 A5z} AlAIE At a9 1A Ui
At AAE iR J-8 AlREE AR R
QA T Abdstal HEs FAISHHA L,
AT/ HA 5 gt defd disiAe A4A
AFE 7L ey oAl AERSEA A8, AR
H35993] S} 5 S A ST
A153; T59193], 2024b).

T8 Rl e Arbs g A B
o] WA 9 e st ggRe] o g |
w30 #3 WE, A36%2E AFsshgrt A9

[

hYA
-
Ll

o

Hol| 7]%3 Assigle] AfEe 23olmw
Private LLM 2Fe& Auke] 2vl2 A85= 212
ofln, & Ave o AW ABAANE HA
A0 AR R Fxsith wepa] glaz Qofe]
U rAlget B30l Private LLMS ARRSF 79
e S ArteRs FEstal A 9714, A
e 3E, olgAlY] Tk, HE B 9l 7150
A A ofof gt

e} SUAAE e 43 weke A4 Al
=4 tHC Ezﬂ];ﬂ/\]—__& i\jr r%%_‘ﬂro]; Al Eo]' 7]_
ol=eel, & srelole] 47, WA, w4
2 s, A% 2 WA el 27wk 2%
37, FRAEIAENS] AZELAE S|z}
AL ) S S, A% 5, G
£, 2 AR
2023; F=rAEYEY, 2024, 2025). IR =
Wl HE Y AL PEERe W AR
Aele] Awat HEAE a7ake QhAAL vl
Ao YOI R AL, 2025)

A B S deh A Al el

_4

A, Heb Agk 7} A3A; ofE, Bl g
4 F04S 7F%3HOECD, 2023, 2024; NIST,

2024; U.S. Department of the Treasury, 2024). &
5 2G| Te] AAE Al gL 37t =4 e
A, +9 oA 5 71 ZaLde AA 38
8] Xk ZPH A= fFS sukeths A
% Al7)¥ItH(Bhattacharyya et al., 2025). W&}
b= 5839 Private LLM Zed€l= 7= &
o) SR ol RNIRY, HE b5 A
sjo] wsls 470 3 A9 b 8o 208
1 Az olaleh Ho] BRI

W) A ZEg ol Al A
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& 3 Private LLM +=9]9] #&A

g Atk ey @A el sk 2 9184
Bk oA ARESEA, U R 715 FE A
A2 g 2215 589 A4S 7T (aEH93],
2024b), 2026\ 7to| =2kl HA] B R} Avd
g I dHoR FAHEEH93], 2026). 5
A k= BA1Q] ado] ofe} BA W] A
S oJu|it], oWl AEE oW A9} Y+
25 878 A E e B AT e
ZY AT s} o] F-o] Ao Frash, 9
5 o] uEas 11 FeAde 23|y A

i
2,
=2
Lo,
M
o,
2
Al

V. 97 W
1, oA MA

2 Aqe AAHREAFHDSR) A wETH
DSRE A 912, &3 Ao, AANL, A4, 3
7}, AEo] vk AxE Tl Qe E(artifact) S T
ool Husksls WHEC 2 (Hevner et al., 2004;
Peffers et al., 2007), &7 25o] Algke 14 &4
AA ZHYAAE QIFTES e & Aol A
e} 2 AFe] AFEL Private LLM 22
=z e, B7k= A4 35 (empirical val—
idation)o] ohet A7l FHoF4ls Adstal wkst
+ P4 (formative) A7 F7F=2 x|gc) 5, &
AT ZEQRae] dF a9E st 3ol
oz}, #3-4A A, AlUE|L #4, FMEA,
2R A7 FeEns FE AAE AHuslele
AL AABCHRaji et al., 2020; Mékander et al.,
2024; NIST, 2024).
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eEs v Ausks AX 7] 7988 H
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3 wPES ik A, Ui FH Q&A,
Ar aok 193 JAld B2 Al Au
ZYPAAE H8sto] Aol wE Al 25

A
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o> 1o
it

o
-

S
o] e =56 Al A, AFE Al Bek
Aol ARt S, FAEAY A A}
HE Ao, 1 558 75 <3 Cl1>9 A
Alghh ARl AL &8 Hdoly 7| A7t
Private LLM®| &% &A¢} 23 Ay
e v WAEd o 2N E8slar QA
T3 gPdeAe= AlQfeielth. Ak 53 39
& Azlo] Feaigion, i Z3o] 8RS
2 A%kE= A diAlE H5 <3 C2>o Al
gich o] Axlel] o3 o] whet HAE

&M HEe] 73 AT dHAlol WA
o Aak= A a9 ASS diAEH
T AN ZH A A 5
=2

E42 Fol7] 915t Aol
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3. FMEA HE& 4

FMEA= AA] @AM $-d4 oz witsjor &
A9e APHs] Y8 ARtk AZE(S), HA
7Fs73(0), B G =(D)E ZF 1~58 07 AA4s}

3, 195945 RN = S % 0 x D $4
A1 ARSI, Wi A9, T

7eow dsil

et B ol mE AR b e A}:r %}24_94
oy 7oz st S/O/De] Al A4
7S BE <3 A2>0 AT

SIOD A4 el B4 ash Au
o gPue AR Yolslglon], A7 §o

A} & Ala glo]elel] 7|ukek Rk sy} of
Utk IEC 60812+ 4] A0l wh= A9 24
S g, 2 e A7 vla B 9 5
ARESFATHIEC, 2018). webs FMEA
N5 24 gpEe] 447} of
Ug} A7 gAlellA Adidez a8 Ay Be
E AHa7] 913k FrelsE (heuristic) &2 34 sof

=
A ARE

g A Ay

4. ME7t HE EX

ARt TS AAE Beksl] flal 56
A ARE B divkE R &8 *1
H HES el S 56 1T &9, IT 7
ez, AY9-uAE F19 A #ls
w8 A9 209 ol de] AR HiThE 7|
Azre] AR HE]AE T8 F
EE _9_74 o]_ 30]0] ﬁ/\]o}c’ﬂlﬂ—(ﬂ ‘g 60%
+ 20269 54, 53 BAE HEof At s
AEA(FSF <HE Bl>)E o]&3l A

shH, A% ws Aol e 2lEde A= 7
ol A =2Jsict
<E 2> M2Vt iidel dHEtE 7Y
T T8 79 ok = e 7 AR e AE 37
El  S8%dIT M9 2 IT 32 40d o =8 1T +% &4, 3] 34, A~g 48 74 HE
E2 w8 1T Az 2 7 309 o =6 IT AWML, F=H/ZAE Private LLM =9 Agf AR
E3 &% Y- 0AE 31 4 993 20d o) Y fF A8, ) AEE &8, ARSA 784 HE
T ARTE] A% 713, TAA 9], B4 Z2AEY § i)l AW vFs AEE oWA HIE Q8 ALt
EA: B A7) A} HE ARE H}ELE A2 A4
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RIS =

V. Private LLM ¢4 ZHdH=a

7h il FHE 2y EL(VZ)E A ]O}Ui =3
Haughty & A7) Aljtel=
ZY Q9= 5A4E Y] S S87delA
Private LLM& ©<¢k A4 REo] opz} 219] 7}
T PRI AxFoR gdsl] 9 B9 T
Z5 Ask= Eﬂ Ak A= A F-§71el
A Al 7 HESR=Y, told Akew
o BAIE A8sh=7F, "ol" 7%} 7|Fo] o}
of sl=7F, “ARgol Fols AT o Qlofof &
=7V @etazt soH(Mokander et al., 2024;
Ojewale et al., 2026).

2 29T+ Private LLMO] 8l 7l
Ed A S B sdd Zolg o= Al
olz}, W&y = Fg7|HlA Private LLM
A JHel AREE 9 R FE HAE T

it

o

o

How AAgEL 53 AlF AN Y, ack &
AL MBE 5 4R AEEe] WHEA, tad)
Ay, AR B2 s 932 F 4 9
=98 e ooz dn

n

M7 24

HZYlas vl 7 AA D] 7nkgitk

AA), B3] Y=o}, Private LLMS 2§
713ke] XA E As Ak Al2sglo] oy,
Zol® ARo] TAF %ok 339k QokkS A
She HEgho 2 Al v H-8-9193], 2026, OECD,
2024).

S, RN EA AFolh BE ALgA
of AT FAS Hgahe U, JAFEo] ol
W55 A4 W9l FoL AN AHfEE Fol

=1, SRR AES 59 715 s sk
(NIST, 2024; U.S. Department of the
2024).

AR, 2AGAG dERelh Aok e S
¥ I A 7|9 RAGE g 5|ofof s, HRlE
WREA] 249 A= ofof gt A7} 1‘1—5‘3
AU A A7} ZAIS AL A|AEL oTe
HapAu Iz AE eHA|E Zdgk]ojof drH(Lewis
et al., 2020; Gao et al., 2023; Yu et al., 2024).

U, 7524 AZ o)), Private LLMS 77}
old HeojE g, ofd A7} AAEow, ofd
2d o]l ARGEIQLAL, T AE-SRIR:
eHElo]=(override) F=AE ATAEL 4= AoJok
BICHRaji et al., 2020; Ojewale et al., 2026).

)

Treasury,

)4

:[

3. SH tie ME=2 Hel

B o279 A= Private LLM ARE5 A 714
NFoR TR A, AT AT} F A4S
B TR, 3 NERS 1A, UE/1W, Uy
AR e A AR AZHAL GG
VIS R BRRAEI, S ATEE of
ojtjo] & WA, ZoF 2 &= YH- Al B
2 gl AR QA AskEol
=4, 7= ﬁ} e vgEs) s e
gt dlofe, &, AFE, 24 Blash e s} AF

dloJele} 2= 248 Fal iz
LAHX%o] 7]———01—]‘4- H Uﬂ‘_ & : T"z“_,
e il e xd b A Fs

_l-:

\=iYe) o‘
=52 oA
s

1 xLH ﬂi 7431} 947‘:]4 %
3 ol2lg ¢ 1 sl A% AR 7bs
=ol= Hhalo g HstH Mokander et al.,
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Responsible Operations Framework for Private
Large Language Models in Network—Isolated

Korean Financial Institutions

Ki—Bum Lim Jong—Hoon Oh

Seoul AI School aSSIST University

The adoption of generative artificial intelligence (AI) by financial institutions offers sub—
stantial potential for optimizing document processing, compliance support, risk analysis, and
customer communication. However, the network separation, security controls, explanation ob—
ligations, consumer protection, and auditability requirements in the Korean financial sector
constrain the direct adoption of public cloud—based large language models (LLMs). Therefore,
this study proposes and refines a responsible operations framework for private LLMs in net—
work—isolated Korean financial institutions using a design science research approach. The
proposed framework comprises seven components: executive accountability, risk—based
use—case classification, approved model and data registries, human—in—the—loop review and
approval records, explanation and evidence provision, immutable logging and audit trails, and
operator competency management. Further, it classifies outputs along three dimensions: final
versus intermediate, structured versus unstructured, and internal versus customer—facing ver —
sus regulatory decision support, and redefines auditability as post—hoc reconstructability.
Design weaknesses were identified and addressed through literature and policy mapping, a
scenario—based control matrix, failure mode and effects analysis (FMEA), and formative ex—
pert feedback. The findings suggest that responsible private LLM operations depend less on
the performance of the model than on output—specific controls, evidence provision, human re —
view, and reconstructability. However, the study was a formative design—level evaluation

without field validation, and expert feedback was based on a small sample size (n=3).

Key words: Private LLM, financial Al governance, network separation, responsible
operations, auditability
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