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(An Exploratory Study on a RAG-based Question—Answering System for University
Regulations)
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Abstract

This study proposes a Retrieval-Augmented Generation (RAG) based QA system to overcome
the limitations of conventional keyword-based search in university regulation retrieval. The system
integrates a hybrid search strategy with re-ranking to enhance retrieval precision and employs
citation-based prompting to ensure response reliability. Quantitative evaluation using the RAGAS
framework on 30 representative queries yielded an average Answer Relevancy of 0.87 and
Faithfulness of 0.91. These results demonstrate that the proposed system generates reliable,
regulation-grounded responses with enhanced accessibility.
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BHoz Aoz dEe] vttt old

FHOE 7]EH glo, e 7I9 = dA 7

oA E A= oo #AHE FAHE FEI

et AR e g mueld s4e ST otk A, i BAe - -2

Ak A, L 3, A E, AR 5o SN AT s A A o, A, e 23

o) BAR BEo] glon, Hdd Fald of 5 EHA dAAe] sl a7 548 A
& Fgol oe] EAMsk zae] AA FH-aky W

o] A= A7) Q) B4, Gy, Fep, B olelgk 54 0= Qs et A8 =Sl A

S, AASE ol ST wALd A W F WE FA Aol LM wE e

158, MEetn Hlo[EAto|AAT S, SSH0[E ZAME
2 2 FETM el X (RS-2023-00242528, 50%) 2 H (7| =HE ST MUz

HESAMI|EYIA-X[AX| st Aol Al | X|2lS dot & E AT (ITP-2026-RS-2022-00156287, 50%)
HeURt: 20264 018 022 AR S : 20264 018 292
THAX} 2026 01" 232 WAMA™K}: 3|H  e-mail : hjim@jnu.ac.kr



152 2026 028 AOLED|IC|OA Y

*ZH?‘&E}. =3

& NCA

o3 fFAES AHEA B BeA e
2 gAsta &gatrlele o ds] ofelgol &
A1) @A vhEe] gkl A -8 T2 A
A A 2R AbgAte] Ao ozt v o
gg 280 WA Relw, 2 UrE Y
B9 QA of o] J]uka W 7)91= W kA
of elEska gtk o= s ALEA} ek
RS Age] FohAd #d AS FTFA
o7 olgst= vl FHAZE ATH2L

AHEAE ot ARE A7 8 g f
4 EAE AEAoR dgad e 238 &
22 Aol dar, o] AX Bl 3} of A
Nk e} A H Rk ZpA 7 1 A,
NE TR AN AR AR Al moﬂ
TA AR g AEshr| ks vl =

3 FA B5& A s d 2, Q/\P‘%‘
4 AR Ao aeAd 28RS Addshe &
oz Agspal Ut

o
v
o
024.4 ol
f
i)
rd
oX
lo,
01

SHAIE 7iAsh7] 914,
Pt o] 2EP(Large Language Model,
LLM)®] o] olsf 53 o A4 A& 4
s+3l RAG(Retrieval Augmented Generation)
714 e] E=9fo] a7tE . dnkAQl LLMS Wl
g A2 s Sgagdon 54 wHQl dolH = g
FEO YA ol @]l E7FssHA, AR o
obd AHE wpx] AP AAH Ak g7
AdE do 9ol AUrH3L
RAG(Retrieval-Augmented Generation) 7]
& it Ao Eelo] A 22 SHAE Bt
at7] 913k o m ARgAke] Aol YEEHW
A Ao A2 HE HH FAE AAORE

A, AT FAE B AR Heee] &

He AAshe FEE TG olH A2
A7 B 71t kel 8tE R el A4
oA thatE o] s dxoR d8d
w A 4 gl AR EAE ehstehs
FIHAQl tigte R FETA QIt4]

2 Ao HA4E ge Al AYe =
Ql 548 1#ste] RAG 714 Ho&gh Al2=d]
& 7asta, o5 Sl i el i
ot S wEe AN e s Al
o 53] A1) A, F3e g, A - A
- 22 A ASH s oe g
548 st 1 HAME 27 99 E =
shsbar, AT B HlolA] JrE viEHelH R 4
S Ao~ rEete] on] Vb A}
7195 7Int AAE AR sfolB = HA
o, AR A S el M e eE At
EE Adehs 7] 189 ZE2ES H8¢)
Atk HFH o2 RAGAS 7Iwke] A=k 37t
2 S8 71 719 s 24 A4 A b ]t
Alage] s ASHeR HIstus d
ok

. 2 A+

1. RAG®] 7id 2 sfzrhe] wst
RAG(Retrieval-Augmented Generation)= <]
5 Aol oA #Hd FAE A gt
Ao mdlo] Q1 FMow AFFoarn 7
19 &9 B 7hHssHl sk #fdo] A =
A a9 et o] 7]E2 20201 Facebook Al
Researchel] o] &l A|¢t=glom LLMe] Al A

N

RE WgshA] EepAu AR g2 Es A
st B2 EAE statr] 9% dijtew F
ZoktH5]. RAGE LLMe] A4 gherabA] &
gk okl tieiA e 7k 3ty flo] 9 A4S
ggate] uFAe] S$HE MY F UALFE A
Ag), olel whet olw, WE, 5§ T UET A



TuQlo Aol &8 rhsAdel o 9o
, HArel= RAGE A83 LLM| sHAlE 7
kil Ul A A7) o HARE g oR &
171 91t A7k i3] Wa= o glem[6).
A Ao} A dAle] T Ao R AT
A A GAAE AR AoE WE sla)
A A Tte] FALEE ALbelar, A9 K
Mol #&H FAE 3| Fgit) o] 5 AA vl A
3]

& o oY o H A
Ol

= A8 BAE ZEEed Bdad dojn
Dol YoM, & Aol /A A S
T A ATHT)

43 4 BAE 2E 240 A% Fa
wrlel So g0l % W, P, F22Y 5 4
ek 27 clgol aHh o Sy o
3)

9

g A 3 Aol

Sle. olo] 2 A T5E RAGE F4 02 £A

g pashsha A3 A4 BN P 2
5 L= &

el
e
—
<o
ﬂ i
\1
o)
=
—
S
O‘I
N
(]
[\)
@

v‘i—%@}»\'ﬂr ?qﬁl g”7‘}(31‘37]1)7} Maximum
Marginal Relevance (MMR) 7412 283+ 4
I} 22770 Aol Al 5-shot A &% 61.7%5 Kl
st o), e A4 o F7F 237%% ol 37}
Aol A4 HERORE IRAHJTH T 48 &
7 08%).

< 1
’“JEE @tﬁg Tt@ o}@l A4 XéQE 88%,
al

20263 022 ADLED|C|O|AN Y 153

Aol A= 100%2] AT eSS B sk
th 2y Fo HAlRE A 2l tigk A
o} W= WA o]Fo] REgEA] eFokrhE Ho
A A =] AT
Seo &[10] 7] 7|9+ 423} E5 ¢

=rQl AE FRlFdel AN Ass AN
JeS 1, BM259E vl FdE ES
= A9 stolBEl= HA A o] A4

fa

—_

o n}L
£ % Z
o = o

N,
o

I o R B o g B e B Bos

v}, =3 RAGAS9} BERTScore 37} %

?-5]] s Hohﬂg,] s AGgHoF
PATE T, =l 5

A28l dAe] A e Lﬂ 7HA 8227}

CE AT TRE e B 28 4 dE

2
>
R} =
ol @ ox ol -y Lo

ﬁ
et
=

o
ol\

ol
i)

>i°~‘
i
lo,

ki
e olo
pot ot O i, mfl

o

X

X,

lo,

=

N

=

o

1
:i

N

o,

[

N

=

o

1=

o Mo
oo

g slojHel= AA Zioly HElE 4Es] 9
T e 4T WAYUS, i de] 79
g2 A dAE 88k BEd o] Tixlotk
kA A AeleH AlaEe vt A A I
A& dol gwel A9 A/ BASEE A
A= ofof gt
AT Ve vge 2k AR, S o
gt Aol EhE A FA E=HdS o
AN Z7 A 7Nk Aojgd A ~gg Al
T@ste], 71E

%
12 AzAon B

(¢

R
b
N
o
r

)

S, HWPX 7|8t 4 E42 3422 o9
2 pzxssla A vedelHE A%E

A Aulo] s &
AR, stelBeE= Az 27 gy TR
g Agd 4 A0 ewe) AL

o8 Ay AXE F3 AFHA

. A ghy

1. dlojH +3 % HA
A Aol 2~ S 913 A dolE = 20254



154 2026 028 AOLED|IC|OA Y

11¥ 249 7|+

s}, Tietel mett
wekigel & 4%
29, o4 85 5 9
9] 57 8

)

x5}
49

A, A ¢l
=2, tighe] 22 9 3kA}
A3y AAE &S
olE ¥AME AsH A
=S o doEo A

A of] A

FyAoz AMsta LLMe] o|s|ed 4 = &
g2 o] W3lo] &g slt) o] & 98] & A A
= 540 =94 722 A3 BESEA )

olf F4& ¢ 3Al A sfolzel]l
[e) =, =
& TEHAG
E L FY delE 2% 9 74
Number of
. . pages Notes
ety i Rl (based on | (Included content)
main text)
University Regulations | .hwpx 20 f?ftgﬁ:;cln%
Academic Affairs . 10 Includes 3
Regulations APX Attachment
Graduate School
Academic Affairs hwpx 6 -
Regulations
Academic Affairs
Regulations for the hwpx 4 -
Graduate School of Data |
Science
Total (4 documents) - 40 tht:ihﬁeft’

A 38 #4 T =TS B

oo =

(2) 92E A 9 AT 72 24

3 B A w2 vigE 5 AA
W& A2 #Ho] gl 84aE AASA
t}, o] % A EAME Z3Harticle) 992 3
shar, A (chapter) - A (section) - Z(article) & -

A 25 s 7 7o) £3 49l

(3) "etdlolg F& ¥ Fxstd A%

7t A 2E A7t Qi 419 o= A e
SteA Ade F EE Ho)x] W E wE s
o Bg EEEsES) HEdolEE 7}
#3}7] $18] YAML Frontmatter &4 2830
ZM, 2t A7 A R A ARE BF ¥
w5 AT dAY AR 5E A
29 FxA EAL F 20, AA AAgr}t ekmnd
AE dolHE 2 19 247 A3t

E 2084 AR R Q9 ARALE

Category Processing Details Purpose

Document Format | HWPX —> Markdown Preserving layout information

Achieving semantic

Segmentation Unit | Article-level segmentation completeness

Understanding the

.. Removing  noise  from | hierarchical structure
Refining Process

headers/footers... (chapters/sections/
articles)
Page number, . ; .
Metadata parent information, title Using YAML frontmatter
Tracking Original page number, chunk

Information order Facilitating source citation
a )




page: 5
total_page: 19
chunk: "27/92"
chapter. * Kﬂi@

section, ‘tlt'E B
article: "H|23 %"
article_title: "=

r{E

EEEEEEE
@ HMA|HoIL O

ol »eees a2 o,
TOF 1 Mot k2 E ME Co[E ofAl

L wgtdloly AA 2 HAE HF
TZ3hE 1A EAE HE dlo]E o] 2o A
Z #elshr] 918 AL ef &8 Aol 758 &
22 ZYEQ DifyE 28319t Dify 9l
] o] 2~ (Knowledge Base)Z 7|wFo & wWE
A dolzeels FAsglen, A BE

PYAN = BA 7 Sl ofWl B4} &

ox o X
o dlo & 1> T

o
rd
X
it
ox
ox
L)
32
rr J
X
mlm
s
iy
ok
-

%0,

q
fru
=

o
o,
o,
v
[>
Ny
)
©
o
oY,
=
i
g o
N =
p
re
9
I
g,

AA T SANA 2F 23] AT A
el = wlEE o] E (chapter,

section,

article) & A ol3tel Bgatgon, 448 He
tlolel o] Al WA= 3 3o AASHITh
¥ 3 A28 74 % RAG 7@ A% A
key Description
The original page number
page
where the chunk is located
total_page Total number of pages in the document
Chunk Index
chunk ,
(Current Number / Total Number of Chunks)
chapter Upper Layer Information 1 (Chapter Number)
chapter _title Top-level heading 1
section Upper Layer Information 2 (Section Number)
section_title Top-level heading 2
article Article Number
article_title Article Title

A o] T Q3 Ao LE

7 A= te 3] &

i

prel 2010 2

it
ol

20263 022 ADLED|C|O|AN Y 155

vhel Aol EE A, A R SE wHol
Askh 5 k. ol % WA 8] & Aol
R B o] 7)Fe] ohd weld T2E ¢
HNHoz meshe dued 37 A% 44
AT

TFAAR o R aAE AT GAA T
TS Pae] RE 2ol At € AR

o|% Difye] 3= ARANM A4 5%
%

A ATAE AuAE A 37

Y A )

7 S Zgke] weldolErt Adhd
SR RERT A Al 2 E3o] of
Aw 23 DAt A wEr AR LLMO
29 (Context) .2 A ATHEE T3

Jf
iy
(N e R 1

rC

ol

2. WY Ags TE

7oy me A4 0 A g

= st 19 BAE e 2 e
7] 918 sol A L g gaEe] ov) 3
ol Astsl A8 oy 2d[12]L 28359

. QU Ado] BaEE A A7t A Abs
& wlE gAo R Waslo] ouHow FAS

b
d

1

249

=]

Bl ~E So) w_m SRl Az Al wlA]
HEE 3}—1—‘ |2=gle] 3] 7]Eolt). i

r1o Eg
>

A wed aeﬂ EESI=RS I S
(Query)®} A (Passage) & T#3te] A gl dh=
ol ¢stH ol7|HAHE AlE Tt

2 oAFelM e 7 23 duddd AFs
solar-embedding—1-large-passage &S XA
sto] A gtk FEE HE AgAa ol A AL
|2to] Aoje} Mg AHgo] =2 A IS

0.



156 2026 028 AOLED|IC|OA Y

el 98] ARl A= (cosine similarity)

g Ahgstel Ao Weel 74 23 wE 1

. e DB 4 2 wE e
A MR Wk 1 HolHE RaHo
2 Ageta A48 S8 We wlole o) 2
g FEaG e #AE dolgmelx
(RDBMS)7} & 7191 = 7|9k H Aol o &Esh=
A} g2, Wy olE Mol At iR £A 3
2 (Gl AEA Aelst Sl o g f

AR ER2E n&ow FAshe b 5ol

o|E F+dstr] 1% el =gt E Dify Knowledge
Base® #8339 tH13]. Dify= RAG Io]xe}
A S A|AH o2 BT F e A A
FobH, dR=E BAE FxskE Wy QlYs
Einey

tlo]ElAlell ¢FEsh= R o] o] -
%

¢

(Vector Retrieval)S 3ttt
HE AL Ao A2 (NLP)9 Haleid &

ofell A, 1= ® dHolHE Akl W Feje] ¢
oG o= wkeksto] ofn] 7|wke] S 43 s}

= AR V)EY] 7= TN A SHAE
Hekghri14].

o] A TRl ALl s]ukal W

A AAE S Aol ou A o T AL
St 23 HAEso] A9 TR RIZIE g oH, 3
T HAES gt Ao 2] 9 (Context)
o2 AT HF T ALS S AR &
S5} o2 g WE DB 7]\ ole) A 2 A
TE2E T O 7= dA] ofFE dol, &
AL vgEARE oujA o w FAGE 1 23de
E&HoR FAE F 9l RAG AAHol =&
T A3kt

3. A=l AA B A

7k Al2=E ob7] EA]
2 Aol A AgtetE Al=gle gt g
dlolEle] F+x2% 545 wkdste] A 76k &
9 A&l f8E, A4 S 2 AA
(Ingestion) T}o]ze}el, 51o] RAG <A (Core
RAG Engine), A2} <QEdHo]2~  (User
Interface)®] 3415 EE= T3t AA Al
25l op| Bl A= T19] 20 AA| st
A4 1 2 AA ozl A dES
A G Aol Aghe A Aol 2R W dksle
AAg AFolty. fgdHozeE A EA !
HWPX )& AHg-shH, A aHd 3
AN Ao A F2E AMEsL &
2 Ud A 5 5 dolob 845 X3S
&

He< % Markdown &2

b

(o

. Zé A

==

T

=
gHgiet, of d
SOERE EEERE S EL RO F
stol W Agad] A % A5G

A JssE A R A o] AB L&)
s

=

24

I

T
N

)

N

m

it

N

oh

ofx

oY

0] RAG 971 LangChain 7|WFo. & 9]
Age] A #ZS Aojst= I BEE, A
AL} A dAR T WA StolBE =
AN Agks A&l on] 7|uke] W A3

g-o] 7]uke] BM25 7|9 = AMS Ao RN
A9 Klel R OEAE EEST olF
=
[e)

Cross-Encoder 718+ A=) $Hreranking) &



3 R EAES B H3ds FdstA Hrt
sta, 9w Aol 79%rt =2 4 284S
AzHoz Adstt dgoz Auw xgd
A Azl A2 5 F2A el ol HE
Ejste] ZEZEL F9US AAH R T3
th wpA| et o g A\ aE TBEEE LRty E
AR deojE AT ¥ diarR o] e
of Aleste] el AR Sue s, &

ATolAeE AF mdR G
2 &833t

AREAF QIEJ#o] 2~ A& Streamlit 7|1k
g ARl =2 FEEY, AR JAF(EI11) 7
Aol J9 715S AT AFEA) AR o] A
o2 d¥sld §1 MujaE Fo] RAG AR 9]

LLM(Solar-Pro

A daE Aol @S A skl F Al
Fzg ot 293 =4 vEtdelEE g Al
R ol & F3 AR A S 18 AA
gled o glom, AlaE Se] Tt AlE
Ae A 5 3

SRR E e
AREARe] Aefol sl A eet A HARE A
&at7] 918, 19 spejBe = HAa) 27
Cross—Encoder 7|RF A|=91st2 A€ 44 1}
oj:Ze}elE 533t

(D) stelB = AA dagH
12 AA SAl= wY 7|k oju] HA43 719
= 7| B S AFs stoln = A
Atk A4 A A FET WY A%
a2l dHY FeE AEw, HA Al Dify
Knowledge Base® | A2 wlo]~=2 -85}
o] Ao -xg 11 on fFALEE AlASHA T
A AREALY] AFA o] Hol= lHd RS

Z

—aﬁ EEE wai el 1, 8 u—ﬂm} 7 %
O

o

o 00*'
=z g
N
)
o m{m
rﬁ
N
Ol
ol
2
:L
offt
>,
=2
o)
=<
o
a1

20263 022 ADLED|C|O|AN Y 157

Stk AN, 23 sk, Sl 24 7
= 7 g7

Aol 7V S 242y 073 0302 A3
T gl Aagk A} ofw) A FAL
o ] =
A

mdetE Ao yehd, o= F

g

o\ o mo Ho

N

USERINTERFACE

/ INGESTION PIPELINE \

SourceDocs: User Login:
sUniversity Regulations (HWPX) =Userlogininput

Document Parsing & Structuring:
«Structure analysis and parsing
«Content refinement

«Markdown format conversion G

O

User Query:
=Userguery input

Web Service:
Knowledge Base: *Responseand
«Chunking & Embedding output provided by
s\ector Store ul

2 Y,

CORERAGENGINE
Hybrid Retrieval:

«Vetor(meaning) + BM25(keyword) Retrieval
+ Return top-k candidate documents

0

Reranking:
+Cross-Encoder Method
«Reranking of Top-K candidate documents

O
ContextStructuring:
«Tagging retrieved documents with ID and metadata
(section/articles) to create prompts
«Improving LLMs' information comprehension and
encouraging accurate clauses citations

&

Gereration:
«Input: System Prompt + Context + User Query

Qzut: Generate answers based on University Regulatiory

9 2. RAG Al2=E o}7]"lA

HE AN A4 oul A Hee) N1Y9= A
A A4 745 FHweighted sum) o2 &
sto] Abskdth A9 At ojn] A3} 7]
= AAel AAFAE 47 073} 0302 499
w 7A golo] A wjH 1} oju] GALA
T AA wrFste Ao R YERY ol F

OPN to wo Ho



158 2026 028 AOLED|IC|OA Y

ARG R Qs
Top-K $2 7l K=3, 5, 6, 101 i3l #]u
As T A, K=69 wf 14 x3o e
Two] EFSHHAME S A A
TEAZ1A S HA e dPAE BYon, o
of Wt 12k AA @A) 7| Egho 2 A3
o}, B3k A Al gk(score threshold)S 0.1,
0.2, 0.30.& ®lalgt A7 0.2 vRke] FA4+= 4
A g Aol 71l =r) v
7= Aee 1o, shehghs 028 dAste] v
HAAEe] HAE FHHs A
THY, 2 AFeA = dWE 71k on A
A 70%9F BM25 71991 = A 30%9] THsAE
A gst stolnals AM AL ALY o
A9 67 A (Top-K=6)= 15} $HE XA
i ’IT/‘]']: 7102 U]“}O] =AM E 21]94 St =
3

o\ o ruz

w0l 2E F71A

o

(2) Cross—Encoder 71%F #j<=$]3}

stolBele HME Faf FE5H A9 67 R
TAE ods] A wol=2E ¥3e 7hsA ol
Ao =2 (Top-K=6), 22F A ol A
Cross—Encoder 7|9+ Al=¢18HE 33ttt o]
= 98 Ae9s @2 bge reranker-v2-m3
£ A&kt

Cross—Encoder W]
HAow duds
Bi-Encoder %22 2], 2]
olg] #o @ gzﬂo}oﬁ] 4

A7 FASE FEE AAG, B ATANE 7
P e moﬂ PSR
shupe] o 2 A Ske] Cross-Encoderel] €&

DP?#MW =5 67 S
A A AT o]
2 49 3 AR
TRZ Meste] JA Ag o5

==

EIFiA=
HE AGRER A8 T4 ¢ g A
Aol & s v AFS 3 AdAs A
AH oz FA 5 170, 270, 370, 57/ = W3}
1719 "t S5 A @ A e vlast
Ark A A, EA FE IR AT B5
SH FEv P st A F ool A
A rE Ko st 1 o] LA
th A FE IR ARG A AgEes
MR, o] o] BEHow A
H A= 8 2AE ATEA HEae
Al 7F #REQ Y b B 5 R A
g A et S A g A g e Bl A
M it 7R e S HYth B4 & e
7N A AE Bl FHEE FHEN S
o dol7} 3}

olgt Ay ANE THHOE 1Hste, &
ATolM s HEiES] FRAYN SH H= I
o] 3ol Mg ek EA R 3NE HE A
Azkom Adstrt. Ac9st dAA HF
Aoz Aeed 3789 Ao tisi = =3 W
%, w4 F8 5 29 vEelbolEE Edsts
A 2~E ¥UeS Fasto] LLM 9ol A%
g 7rx3te U2E FH R Wit o5 Al
25 AARE, AFAAE HEAE AR o) E
TAA 02 Adete] TFZEE A3, o
E Adg gyt odo] wdo sl HE ¢
WS ATt

o|¢} 2 stolB = 3} Cross-Encoder
71 AelstE 28 23}7#] A4 ?ZE E

o

ol
o
rir
oL
>
=
=
Bl
ol
O
&
=
o2l
M
>
1o
lo
=
a2
2
B

My o

hinss
o o e do

T i

2

>



159

20263 02°&
02¥ ADtEO|CIOMY

et 9 Mowro
-z w%iwg%%%ﬂ =
i —— DN N 0 oo
I y:&ﬁ%@%e@ %ﬂmwwﬁ%ﬁg;hﬁgi
5 7 o X ) ~ - = B3 T —
= mﬂ@ﬂﬂmoww%mﬂc,g Wﬁrﬂﬂﬂ%ﬂumﬁmn%ﬁmmxo%ﬂa o
: W PeT s L B R A o 1 o o
3 = - dl = E ™ R e T oW X = ° = w ol " o X° ojy
: s LT g T THogw g B T T B ©
@ﬂﬁwl%@rﬂiﬂ%wm Ho_ﬂgwmuﬁ#iﬂaﬁ%%fr P
P.ﬂﬁ]ﬂ%ﬁ%duw_xﬂﬁ ﬂ_.ﬂo}_nﬁi EﬂuoLgaﬂié ~
& ™N T — T ™ 0 N —_ % ;O,._ ~X
: o &y Mo X rJ o X = R o XV X gs o KR o o o] ®° olo
G ® N 7K s Hl ﬂi I~ X = R Hn_ .ul ]_M _E.O Cn_ & YL %O = x —_
i+ E#oﬂeﬁ%%vﬁié ﬂoﬁeﬂo]_auo,%_/. E B
; ﬂngﬁ@.ur«%@Wm_H HﬂﬂLmﬁmﬁ%l%%W%AWﬂo i
3 UT_ ‘m _.EU Or._._ _A\_ == E_ Elﬂ . froint ‘w ._Iqm_v” Z‘.ﬁ ﬂ._mo o C‘.* 0 Qx_ — ]_M ) O#E o \Nﬂ
- To "o Mo X of = olo X 6 oo T ol {
N H X o o {0 X X " %o o N b o X o o |
=D E G 2 A S TE e P o 5 A
N o~ Mﬂ < ‘m_ il = BX ahy wr T = X blo o o ~ < M_L %° = = o .‘WAT = <
N [l _— T T —_—
(Mﬂlm_n_wwﬁmmmaﬂmm;udl.amLMmﬂoﬁ___NlWhmwmﬂ%ﬂJh 9
7o 80 T lide o 7 o B ofy uﬁ ol w ook ® D K 1) R o M
T R T T N T B mﬂiilﬂiul _
_ — < o o © ) W ) T ~ it
T ~ 0 _— N X T AW T o] B W
o T w e el i Sy r % o M o8
T T B ah EOA M TN mOT O = m o o @ N
mowa,_ulalw-.r X Wwﬁﬂ%qw " NER "
[ — o X k) 0 T o ; r—
w%%ﬁMQW%%M ST LERSEEITSIAS
fl ° o 5 ~ < X v
x@m%%w%%¢g ﬂm%gﬁ%Yg@mm@M@mvﬂﬂmm
= 1 v K = Gl .
uﬂi%frﬁ_d%ﬂ% &mwmﬂpﬂi%W%ﬂ%ﬁﬂ%%%ﬁﬂ%%%
0 —_— = f <y i —_
auuudiﬂ%aﬁﬂéuﬂ zlfm;.bc%@.%xﬂ%ﬂﬂ@%ﬁ%%A%aﬂ@r
s T ol A — AP o Mo g o do X Jlﬂwl% N3 x
T oo T o S T S T ¢ LEIN
—_ e v o — ) —_— = —_—
N e T XM X X S R I e z%wﬁ_d%m@ﬂoﬁﬁi
W o W ° = = @ - o o ol — R > o
) o o © ioge:® nk iy R W o ™ W % o o Mo ol
éuﬂEﬁOM@A Lo x o l_z_ol%aa,. T omf ) Mo
wp AR %Lai_n% 0 L E e o oo NOB® 1@.%.4__9_
~ s = b ’ _ T ~ = = = - ° B W T o
H g mﬂ W= - Iifo =T » E % K = Iy oo e S K oy W o
.G%éaﬁdrulw_s% ﬂ%%ﬂ%ﬂ =T oo P ﬂoﬁewafmommir
armﬂ%%%muﬂl%a ﬂﬂ%@%%@ aaﬁwuﬁlwgﬁa?is L
T e E L3R n4a¥wqwm%?%wwsw1;§EMa
| ol = o Mo T m B = it SR W 7o I
= o T X = T ~ X o< o) -~ X o o 9
oo & T gt - i L& 3 " R
f T % o U S o
BoAR =T n g

S QlElsolni AL Aol

[

3 Streamlit 71¥+e] $ Qe H o] ~2 I

9

Ak,

571 9

S



160 2026 028 AOLED|IC|OA Y

® ARE Ak RAG Alsle] S5 F2 4
@3 A8 BRAe RS A FAA o

(@)
<
o,
c
Q
=
(@]
=]
o
i
o
m )

4 BB RAG) Ao AN-BY #4448 FAx
A glel  Hrksbrl fs) AljkR
RAGAS(Retrieval- Augmented Generation
Assessment) Z#E|J9AE Fd FAEHAT
[15]. RAGAS+ LLME #37ix= &-g3to] A
e el Aol A A Eue) g 2
A FAEE 27 Answer Relevancy £}
Faithfulness A% & A=A o2 ZAH3= 7t
WRioltt.

B ATAE A% AEAZE Agss B

>4

[SURENS RS S
ng o

AH oz #4387 A8 9 F A
e Z ARt Ad Al
43 Adde 1838k Dify &

7|Hro 2 ?*35‘}919}4, LIM % 84
2 Upstage APIE €839t}

o

3,

7t 37 dHolHAl -5

b dlolH A st AR 45 EAE 7
o= AA et A4 ANA AT F Qe
Aol 30dez FAEATE. e AAeE
Google NotebookLMS &-83} 01, Algho]
23 sk Age] A5 vl Al reference—free
evaluation 25 #-8-3to] AdH To] Heo
& FFH=AS AAE oo FAFAE

A7kshee.

L @7t A x A

Azgl 45 ke LLMS 372 283
= RAGAS Z# =& o] &3te] F335t3th
WA mEze ol Ao AleE mdyl B
1%k Upstage Solar-Pro 25 #8024, &
=0 74 el gk ol < It 719
AAdES FREPT 2 AFdM = HE AL
27} iﬂ%"é}% MHl2~ FAE THASE 4
b7 98l A Al A H37E AEd
Answer Relevancy ¢} FaithfulnessZ 4143}
o},

Answer Relevancy ¥ 2373 ¥ @ o] A8}
Aol ojwe Awupr} Fsh=AE BIbehe Al
¥ o]H, Faithfulnessi= ©¥ W-8o] A= A
2Ed ATt AREN=AE S
AZE T AMH B8 HEE £3F RAG

E=4
Al2~819] End-to-End $% #2& Fg4o=

9% a4 e w9 Aol 94



A A A TE i o] R} QY B
Upstage APIE &3l #|&wkkom 43
O]* TE3 Wy Qldl4dd= Dify &
Btk A2 9 A gho]Z el ] A
+ LangChaing 7|Hko 2 =8)a}9] a1, AF8-%}
# o] 2= Streamlit 7]8¥Fe] ) of EE]Alo]A
o2 Fdstt.

2. A=A H7F A3

% 3019 dojd fial BtE

i)

X

2 o
fr o > (o =
ru\&‘ =

_VE

o

Tt o,

7 Aol A4 AN 49 3R] BA 27
& /| wae stk 9ot Ak A
B EA BN BA R0 0ag E AN
gk,

¥ 4 A2" 74 2 RAG 7@ AR AFg

Category Component Specification
Language Python
LangChain(Pipeline Orchestration)
‘ Framework Streamlit(UD
Software & - -
Platform Knowledge Dify(Vector Indexing &
Base Platform Management)
Eocu:lment Upstage Document Parse (API)
arser
LLM Upstage Solar-pro2 (API)
Model Ermbedding Si)liﬁge solar-embedding-1-large-passage
Reranker bge-reranker-v2-m3-ko-q4 k. m
Chunking Semantic Chunking(Article-based)
RAG - -
Parameters | Retrieval Hybrid Search(Semantic 0.7 +
Keyword 0.3)
Top-K  (Initial 0o
Retrieval) 6(Score Threshold: 0.2)
Generation | LoPN  (Final | 3
Sett Selection) (Final Selection after Reranking)
etngs  [omperature | 00(Deterministic)
System Context-based Grounding, No
Prompt Summarization

7k A s H7L

¥ 5ol AAlE Method¥ A4 H5e
A3, Keyword-only RAGYE #Hi Answer
Relevancy 0.701, 3 Faithfulness 0.781,
Semantic-only RAGYE= 717} 0.812¢} 0.842%
Keyword-only RAG tjH] AdbA el Hit Al
o] FAEATE & ATt A AFEH Hybrid
RAGYE ¥ Answer Relevancy 0872, Hit
Faithfulness 09122 - w#o]xg}l ojy] 7}
E2 i s 7S5

Keyword-only RAGE Zolojo} +4 &4 7F

& HD3

20263 022 ADLED|C|O|AN Y 161

T AR OJ‘F?H Falthfulnessg‘r 54 ZF =dHo
EoHg 3 A5 S YEFWTE Semantic-only RAG

= ou 7| HAS s HdubA <l Answer
Relevancy @} Faithfulness®] #Hit A%5S HA
st o, ou Ao m fAfsA| R Aejet A
A1 A AL okt BT FA B A

k31
$7) wAgshe] A3 BN A% WEA ol

e

Relevancy ¢} Faithfulness 254 7F4 =&
Bt 4 didoz AR BEE KBS
o tist 74T 2ol ¥ I A
T Baiio]l =o wHeloa &3l A
A HEls g5k

Aok¥l Hybrid RAGS] Answer Relevancy+=
Bt 0872(x0.176)9F F4gk 09200 % e
o] deojoA AR ojwe Fishe w@W
s Flstik dA SR
90.0%7}F 0.8 ©]“, 60 .0%7]' 09 ooz A=
do] #S= 3l ot
1A %Xﬂé}oi AR Ao
Me A 8T8 S5 Feke Al AL
S IR3 =
Faithfulness©= ¥+t 0.912(+0.115), 44k 0.973
o7 AubA o7 AAE dHo] AME Fxjo =4
Al AL A28 Btk AA £ 5 50.0%
7F1.0S 715393, 70.0% 71 0.9 ooz vpElyt
ok okt A Eadel A= A7t 0.600744] wrobA,
o] A ZAE T WgstA ek Ak
HHE AT F ARE A 1EE |, Answer
Relevancy ¢} Faithfulness7} 55 0.8 o]Ak¢l &3t

o
o
L)
rlr
Y,
09}4



162

2026 028 AOLED|IC|OA Y

& A 76.7% = 1= ATk

¥ 5 RAGAS HEt

SR
4k 002
S

Answer Relevancy 3t 0.815, &

o BT A A 84zl

It 21 229F (N=30)

=
o
ke A f30l Hlal A% A 2

Method Metric Mean Standgrd Median | Maximum | Minimum
deviation
Keyword- ANSWEr 1701 10214 072 oo 0
only RAG Relevancy
y Faithfulness | 0.781 | 0.182 0.83 0.95 0.4
Semantic-| "W logiz (o189 [os6 096 |02
Relevancy
only RAG -
Faithfulness | 0.842 | 0.154 0.89 0.98 0.5
Hybrid ANSWer | o790 0176 |09z [ogs2 |0
RAG Relevancy
(Proposed) | Faithfulness | 0.912 | 0.115 0973 |1 0.6
I 6.7A F¥E B7F A3 (Hybrid RAG 715)
Document Hiaes Hisrer Faithfulness | Faithfulness
. N | Relevancy | Relevancy ..
Title . Mean Minimum
Mean Minimum
University | | g5 0 0845 0600
Regulations
Academic
Affairs 10 0.8% 0.734 0938 0833
Regulations
Graduate
School
Academic 5 0.925 0.868 0942 0.800
Affairs
Regulations
Academic
Affairs
Regulations
for the
792
Craduate 5 0.837 0.792 0969 0.900
School of
Data
Science
=3 - A Z
U T 4 4 9
AFA Gy AdE Fgsd, AEs Hybrid
RAG A 2"l Auldow =o 2o A3 of

AAQ s HYoH, A dooAe= d5
Aokt BRE Y. 53] o 18 £HE TF
Ao ol et Ao A, wAE A&
el e} 7]Eo] Aot A Zdko] el A
z7to 2 AREA 3)FHA KshHA Answer

Relevancy 7} stetsh= 7 &Fo] Yebsit. o] gt
Ads 7= 7 AARE
Keyword-only RAGON A 7H =212 Al ek
wom  om gt HMAE TiRow {5
Semantic-only RAGO| A %= F-AFSH 47} -
Aoz #EE AT

3t Answer Relevancy”} 00 % 718 QX
Aol A4 &= Faithfulness7F 1.00.2 3% -
7} gRlE At o) Edlo] AMH
Hojt JHE AsHA &3, AlF
AR B o R SHEdly] Witos
Atk ol gk A= 7t oA Swo
A1 54| A R, AREAE Ao o
s AlEshA vk Aol A
AW A FFHolgts IAE sAl =gt
=, A 24 AT Rk A T ol A
ol ¥4 B A9t 89 w4 Ak 78
oz 283 AR & 4 9tk

olelgh ¥A& o R T T WFo R =
A gA et A TA 2ol A H(alignment) S
ekt Weke Al 4, g g4

} RS 233 vEtdoly AE
A

oL

>,

)
Y ol

o

g
Sh
%
N

g e

o fo

4
=
o ¥

ol
-

ot
% o M &
>
>
ofo
X
o
(e
o,
)
ol
ol
Y
=y
b
folr
e

=TS

ox
= > flo
¢ S oz N1

it
e
o2
et
lo
i
%

flo BN =

E dif ot
e n
X
to 2
P
o
Av:)
oo e
N

e

(o]
oo o
>

=2

o
>

(DRSO )
o of
>
>
i)
o 1o
Loy

2
o
nj
oo
(1
pors

it
N



(i
=
o
b
2
>,
[>
Um
L 0_1_4
rﬂ
)
r
%
1::

-2 @9l o] FxstE A2 o]
TEoEom, ou| 7|gk Ay} 7] 9= 7]
S AggE  stelPg= AT
Cross—Encoder 7|9 A=913tE &3l 22| 9ho
HdAAo]l w2 8 2SS ZRHoE ddst
AT voprt vEtdl o8 Zuk ) rastel
7] 0lgd TEZTE HAE ALoTHR AA
gl it 25 HAekaL e AlEA
I} HF e AE GRS

AlRFE Al =88] 452 RAGAS 7|Rbe] A&
A JrHE gl AFsti o, 3019 i de
o] &l Answer Relevancy ¢} Faithfulness A 3%

R A AR o g s AaE BT o
£ Fal # date digt AR =l RAG

> = o o M &
olo
o
>
[ 2
o,

i
Ak

ol

ol

s

o3

N

&3
N,
=
o

2l
El

e AEFoEA NE ANDE FA A Y
49 GAE R, AgA A GHstn o

gatel 14 AR AT 5 ol 2AHe A
2 ek ANk ol A ge)g A

Wk, ol 55 wulel A|4ujo]

-

REFERENCES

[1] HS. Lee. "RAG-based Intelligent College
Information Question and Answer System”
Journal of Internet of Things and Convergence
Vol. 11, no. 3, pp. 161-166, 2025

[2] Y.S. Kim and J.M. Lee, "A Study on

Usability Evaluation and Improvement of

20263 022 ADLED|C|O|AN Y 163

University Academic Information Systems,”
The Journal of Korean Association of
FEducational Information and Media, Vol. 29,
no. 2, pp.231-259, 2023.

[3] Y. Zhang, Y. Li, L. Cui, D. Cai, L. Liu et al.,
“Siren’s Song in the AI Ocean: A Survey on
Hallucination in Large Language Models,” arXiv
preprint, arXiv:2309.01219, 2023.

[4] Y. Gao , Y. Xiong , X. Gao , K. Jia et al,
“Retrieval-augmented generation for large
language models: A survey,” arXiv preprint,
arXiv:2312.10997, 2023.

[5] P. Lewis, E. Perez, A. Piktus, F. Petroni et al.,
“Retrieval-augmented generation for
knowledge-intensive nlp tasks,” Advances in
Neural Information Processing Systems. Vol. 33,
pp. 9459-9474, 2020.

[6] CB. Yang, Y.S. Kim,"Implementation of Retrieval
Augmented Generation (RAG) Model Using
LLM: A RapidMiner-Based Approach,”Smart
Media Journal, Vol. 14, no. 2, pp.34-42, 2025

[7]1 GH. Kim, D.G. Kim,"Comparison of Fine-tuning
vs. RAG in sLLM - Focusing on Machine
Reading Comprehension and Sentiment
Analysis,"Smart Media Journal, Vol. 14, no. 6,
pp.50-59, June. 2025

[8] K. Seo and T. Utsuro, “RAG based Question
Answering of Korean Laws and Precedents,” In
Proceedings of the Eighth Fact Extraction and
VERification Workshop (FEVER), Vienna,
Austria, Association for Computational
Linguistics, pp. 91-100, 2025.

[9] E.S. Shin, H. So, Y.J. Yoon, CW. Jung et al,
“Modular RAG-based Legal Question Answering
System Reflecting the Hierarchical Structure of
Civil Law,” Journal of Korean Institute of
Information Technology, Vol. 23, no. 11, pp.
27-38, 2025.

[10] J.W. Seo and J.H. Min. “Optimization of a
Hybrid RAG System for Korean Legal QA,”
Journal of The Korea Society of Computer and
Information, Vol. 30, no. 8, pp. 53-63, 2025.

[11] Upstage, Document Parse API(2025).
https://www.upstage.ai (accessed Dec.,10,2025).

[12] Upstage, Embedding API(2025).
https://www.upstage.ai (accessed Dec.,10,2025).

[13] Dify, Dify Knowledge Base(2023).
https://dify.ai (accessed Dec.,10,2025).

[14] JH Lee,"Research on Generative Al Chatbot
Service based on Academic Data,"Smart Media
Journal, Vol. 13, no. 12, pp.122-129, 2024

[15] R. Es, J. Gao, A. Chen, and A. Liu, “RAGAS:
Automated Evaluation of Retrieval-Augmented



164 2026 028 AOLED|IC|OA Y

Generation,” arXiv preprint, arXiv:2309.15217,
2023.

N <F /A Hol : Large Language
Model, Retrieval-Augmented
Generation, Model Context Protocol, Multi-Agent
System>

o)
Y
o
A
o

5] 91)

2021 -3 A Adista SA g} s

B4,

<FHAE-oF : Large Language Model,
Retrieval-Augmented Generation, Machine Learning,
Deep Learning, Data Science>

A3 (g3 )

1988 ozttt gtul 48kl & 5
I FAF E4.

1994\ Columbia thstul 1.5 A &
I AAE E4.

2001'd Columbia ™ stul 7% A8t
7 wAb E9.

1998+ -2000%3 Neurological Institute of New York

WA A A}

20011-2004 A& oigta o #oje M AT

2005%1-2022d A gt x| o gL et u

2022 3-8 A Aot dle]EjAtolAd s skl w

<FHA ok Large Language Model,

Retrieval-Augmented Generation, Model Context

Protocol, AFo]x ], vl o] ¥ &4 >

2~
T



