) OPEN ACCESS

APl Al BolHA L MuAdt AAE ATE AAgH
slojBe|= YA Y AyAMR|A T3} AT

Advancing Digital Reference Services through a Hybrid RAG-Based Model:
Integrating the “Ask a Librarian” Knowledge Base with Generative Al

2 H Z (Jeonghoon Lim)**
Z M Bl (Suntae Kim)***

=

Jhu

X,

© A4HE DBE &-&sto] 719 71 A4 dE 7

2 ATE FUFTYEA T R A BojrA 2 Au| 2ol S 4 2
e 5HoR dvt A7vlolEiE A4RE DB 2ol-5#

S A3 sfolEe|= AN AlaRe] Adse APH R st
tleld 5898712 #AHH, F=HIEFHEKDC) 1070 thiei7 AAES £39eh. Python 71¥t 43 &304 7191 A2
E=AAQL 71N A4 X (Whoosh) &, ¥El 42 w7 duld 714t wlE djolew]o]2(ChromaDB) & #-8-3te] 14
AlzEE FEaEG AduolEE 107) EFEE 1004 £ 100705 5k, At A2 3 AA oA BojrAl @ AH| 2~
AL AA 3Fate] A9 104 A3 3 SEHAIE SASHATE Bl A AR AL HE SEAIZE0.21%, A A E
10022 AR A4 55 Bl v, AXelA] EolHAl 2 ARI2E B SHAIZE 13122, AY T8 81%E UEkkith
B AFE stolBe|= A3 RAG A% Wajo] A4 A3E3 A3 A120] oA SHdx 71E A2 el wis) A
APHoE I OH, FF AT WFO R dh=to] B3} el Bdlo] AL APE 7|k Hrt AA ) S A ek

ABSTRACT

This study aims to experimentally analyze the performance of a hybrid search system that combines
keyword-based and vector-based retrieval, utilizing the Knowledge Information Database accumulated through
the National Library of Korea's “Ask a Librarian” collaborative digital reference service. The dataset consists
of 5,898 question-answer records from the Knowledge Information Database, categorized according to the ten
main classes of the Korean Decimal Classification (KDC). The search system was implemented in a Python-based
experimental environment, employing an inverted-index-based full-text search engine (Whoosh) for keyword
retrieval and a sentence-embedding-based vector database (ChromaDB) for vector retrieval. A total of 100 test
queries were constructed, with 10 queries for each of the 10 main classes, and both the proposed system and
the “Ask a Librarian” service were invoked under identical conditions to collect the top 10 results and response
times. The results showed that the proposed system achieved a mean response time of 0.21 seconds and a 100%
search success rate, demonstrating stable retrieval performance, whereas the “Ask a Librarian” service recorded
a mean response time of 13.12 seconds and an 81% search success rate. This study experimentally confirmed
that the hybrid search and Retrieval-Augmented Generation (RAG) approach is more effective than the existing
method in terms of search success rate and retrieval stability, and suggests future research directions including
the application of Korean-language-specific embedding models and the expansion of relevance-based evaluation
frameworks.
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pil

L Running in the background (¢ to manage)

Bash(tail -40
/tmp/claude/-Users—kimsuntae-LJH/tasks/bd621b6.output)
WA 2®: 104 (0.1s) | 25 : 1A (12.7s)
[24/100] [Ol& ] 0l & A 23 =AM

WAl 2" : 102 (0.1s) | 25 : 128 (13.2s)

dgo # WY AsLcH! A 43/100 2 E (O 43%)
Bash(sleep 120 && tail -30

/tmp/claude/-Users—kimsuntae-LJH/tasks/bd621b6.
L Running in the background (¢ to manage)

output)

Bash(tail -20
/tmp/claude/-Users—kimsuntae-LJH/tasks/bd621b6.
WA 28 : 108 (0.1s) | 25 : 0d (12.9s)
e AE
17 (14.6s)

output)

[43/100] [A 3] 38 ] 7] X1 & of 4o
: 10 (0.2s) | 2 F:

LRNIE- |
1

52/100 2 2 (52%) - A& Y = ...

Bash(sleep 180 && tail -30
/tmp/claude/-Users—-kimsuntae-LJH/tasks/bd621b6.

L Running in the background ({ to manage)

output)

Bash(tail -3
/tmp/claude/-Users—kimsuntae—-LJH/tasks/bd621b6.
WA A" : 102 (0.1s) | 25 : 18 (12.6s)
[47/100] [Ab 2] 348 ] 3o of 438 Aol E
WA A" : 102 (0.1s) | 25 : 12U (12.8s)

output)

61/100 22 (61%) - TH F ...

Bash(sleep 180 && tail -3@ /tmp/claude/-Users-kimsuntae-LJH/tasks/bd621bé.output)

L Running..
ctrl+b to run in background

(esc to interrupt - 28m 1s - 4 2.6k tokens - thinking)

»» accept edits on - 2 background tasks - V to view
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28 A= 22044 274)
=% A4 i Selenium WebDriver(Headless Chrome)
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= AF Az ok 20-25%
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