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[Abstract]

The decentralized information structure of existing university websites often hinders the information retrieval
efficiency of Generation Z, who are accustomed to conversational search. To address this limitation, this study
proposes a Retrieval-Augmented Generation (RAG)-based academic chatbot system designed to efficiently
provide decentralized academic information on university websites, reflecting the preferences of Generation
Z for natural language-based conversational search. The research methodology involved collecting scattered
academic data and converting it into structured text, then applying the Reciprocal Rank Fusion (RRF) algorithm
to a hybrid search method that combines keyword and semantic searches to enhance retrieval accuracy.
Additionally, context-aware querying and multilingual support functions were integrated into the system design.
Through experimentation, optimal search conditions were derived to verify stable response generation
capabilities, and a control layer using system prompts was established to effectively mitigate hallucinations
in the generative model. In conclusion, this system is expected to improve information accessibility for students
and alleviate the burden of repetitive administrative tasks for faculty and staff , thereby contributing to the

overall quality improvement and operational efficiency of university administrative services.

» Key words: Bachelor's chatbot, Z-Generation, Hybrid Retrieval, Reciprocal Rank Fusion,
Retrieval-Augmented Generation
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II. Preliminaries
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1.1 Script/Rule-based Academic Chatbot
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1.3 RAG-based Academic Chatbot
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III. The Proposed Scheme

1. Data ingestion pipeline
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2. System Architecture
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2.6 Response Generation

S A DAoL 2 RS ol Tus Y
ME 7oz A3 2Hlo] Atddo] 38 ARt &
Ao AMAY TEl2 ‘gemini-flash-lite 2.5'S API
e = o&3t0] ARESHATHIYL.

2.7 Token Usage Management

£ AP SAL RS AP Al RIS AP A0 2
A=sto] JL=Ec} o|uff AF&AFQ] Ao]e} melo] ot 1}
AolA AH|E|- EZ(Token)2 W& A|AEl 26 H| 81}
AR} 5, o2 AAg e welsts 7)50] Bialo|
th. olo] elx} mo|x|2 Fig 61} 70| 7I7RE QA
<30 g EZ AFEE AldEsto] Algettt. Tt
+ Al HojEE Fall AR o] & dgZ melst,
SRRl MY A 2F2 st 7B

FE oA 1 £2 42 [ )
6,030,810 5,354,060 676,750

LT

>¢
AT
2 o
oE
jS
H.Iﬂ.l
>
o o
ol
ol

A
ol
v =
@,Qi }\]/\Eﬂ E%
g TAE 2R 3E
Ot &2 7]8toz meto] RApAA
TA] Aol oh= g
A|ofo] mekHet. o ol AP
o

o,
r2 ofm
ol
=
-
)
rn
>~

+ 2

Y
e}
o)
i)
>

A F

B

M) o[o
o
ok
o
=)
i)

O O O
Aol 7ol A AE]
7] 2 XPE?_]—];}. o]as]— 7;ﬂol=2 AR
% LH_Q.Q 014§ AR

o omjo o wjo
olo
cll

o du g

rr o o rlo
rhu rlo o

o
ol
[}
12 oo ro
e gy CR prom

He)

g fi A g
=
e
0%
)
)
)

L& oo

ox oX
o
oEE oY
A

ol
——

IV. Conclusions

1. Conclusion
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3. Limitations and Future Research Directions
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