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Abstract The roles and functions of domestic public libraries are diversifying, but various problems
have emerged due to internally biased book lending. In addition, due to the 4th Industrial Revolution,
public libraries have introduced a book recommendation system focusing on popular books, but the
variety of books that users can access is limited. Therefore, in this study, the public library unborrowed
book recommendation system was implemented limiting its spatial scope to Duryu Library in Daegu
City to enhance the satisfaction of public library users, by using the loan records data (213,093 cases),
user information (35,561 people), etc. and utilizing methods like cluster analysis, topic modeling,
content—based filtering recommendation algorithm, and conducted a survey on actual users' satisfaction
to present the possibility and implications of the unborrowed book recommendation system. As a result
of the analysis, the majority of users responded with high satisfaction, and was able to find the
satisfaction was relatively high in the class classified by specific gender, age, occupation, and usual
reading. Through the results of this study, it is expected that some problems such as biased book
lending and reduced operational efficiency of public libraries can be improved, and limitations of the
study was also presented.
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Table 2. Components of the Data

Data Components

Title, Author, Publisher,
Year of publication, ISBN,

Set ISBN, Additional code,
Subject classification number, Number of
books, Number of loans,
Registration date and etc

Book/loan list
(272,652 cases)

User key, Book key, KDC, Title, Author,
Publisher, Loan date, Return date, Media type
and etc

Loan Records
(213,093 cases)

User key, Registration date,
Date of birth, Gender, Zipcode, Number of
loans, Number of overdue and etc

User Information
(35,561 people)

Title, KDC, Date of publication, Author,
Publisher, Book Image URL,
Book Outline and etc

Book Details
(272,652 cases)
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Table 3. Types of Preprocessing

Purpose of

. Content
Preprocessing

removal of missing values and outliers,
conversion of data type,
addition of required data,
calculation of similarities between strings,
sequential combination of 4 materials

Building of
dataset

text cleansing, tokenization,

T minin; .
ext mining noun extraction, stopwords removal (286 cases)
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Table 4. Keyword of Topics

Topic

(Topic Name) Eliogiered

Korean, Joseon Dynasty,
literature, history culture,
travelogue, big river

Topic—1
(Literature/Travel)

modern times, solutions,

communication, analysis,
justice, matter,
criticism, society

Topic—2
(Social problem)

cognition, nation, the West, cure,
meeting, family, soul, situation

Topic—3
(Psychology/Politics)

communication, mystery,
principle, rule, world,
faith, religion, Bible

Topic—4
(Religion/Philosophy)

Topic—5 human, making, tree,
(Health/Cooking) village, miracle

Topic—6 consideration, situation, France, peace,

(Diplomacy/ Japan, freedom, history culture,

World politics) world history, the world

Topic—7 music, Korean,
(Youth education) lesson, observation

Topic—8 photograph, secret, making, city, diary,

(Hobby/Life Style/IT) modern people, principle, design

creation, meeting, program, friend,

Topic—9 h N

(Foreign language) concentration, big,
country, refinement, ability

Topic—10 architecture, empathy, sport, company,
(Fashion/Design) try, essay, peace

Topic—11 . . .

opie—2 medicine, the world, alternative, creation,
(Medical science/ :

: romance, mystery, research, presentation

World novel)
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(World history/History)

Topic—12 birth, method, secret,
(Self—improvement/ principle, diary, passion,
Startup) problem, analysis
Topic—13 mystery, popularity,
(Novel) citizen, sport
Topic—14 humanities, country,

the West, Europe, solution, theory, leader

short story, style, English,

(Comic/Entertainment)

Topic—15 . . ..
Russia, North Korea, classic, religion,
(Culture/Art) ussta ! 16, rengt
period, art
Topic—16 preparation, baby, children, internet, birth,
(Education) adult, secret, child, way
Topic=17 scenery, tree, fun, diary
(Prose/Poems) ; . o ’
Topic—18 mystery, indeed, experiment,
(Science) type, analysis, birth, development
Topic—19 strategy, learning, Greece,

mystery, game, internet

Topic—20
(Korean essay)

language, friend

insight, story, situation,
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Table 5. Topics Popular by Gender and Age
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Top 3 Popular Topics
Gender Age
Ist 2nd 3rd
0~ |y . Comic/ .
19 Youth education Entertainment Science
20~ | . Self~ Literature/ 4Hobby/
29 improvement/ Travel Life Style/
Startup IT
30~ | . Self~ Literature/ 4Hobby/
improvement/ Life Style/
39 Travel
Man Startup IT
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Table 6. Example of Unborrowed Book
Recommendation List by Gender and Age
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Fig. 1. Unborrowed Books Recommendation System Dashboard
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Table 7. General Characteristics of the Subjects

. Ratio

Variables Persons (%)

Man 144 57.6

Gender

Woman 106 42.4

0~19 10 4.0

20~29 69 27.6

30~39 56 22.4

Age

40~49 23 9.2

50~59 32 12.8

60~ 60 24.0

Office worker 69 27.6

Professions 23 9.2

Self—employed 26 10.4

Public officer/Teacher 21 8.4

Occupation

Housewives 20 8.0

Students 48 19.2

Unemployed 35 14.0

Etc. 8 3.2

0 30 12.0

Number of 1~3 101 40.4

books read 4~6 55 22.0

(per year) 79 19 76

10~ 45 18.0

Complaints ves 71 28.4

Existence i
(for existing

book system) no 179 71.6

Total 250 100.0
Al ) AR TR A E e AR
= Table 8914 18 5 glom, ol AN-H o= A
HREH 21 Filatel Ajhet A shelare] o] F3le]
A=A el iR Fa& et 34844 0% et WHE
ool R4z ehdh T2li 3 we A 99
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U
P
%0,

Table 8. Survey Result on satisfaction with unborrowed
book recommendation system

Question Avg Std

Have you bgen recommendgd a book 3.484 1.007
category suitable for your interests?

Are you willing to read recommended books? 3.780 1.016

sk B A5E AAEUER Asla, B4 Ade
Table 9ellA4] ER18 4= Qi) o] H9- ofifo] Fo
3.6847, FAdo] 3.594H 07 ofxo] Aol Hlal E7
veltor, AE o] A9 407} 3.957H 0% 7MY =
A vebgtow 207} 3.761%, 50t 3.625% =&
= UERR

Table 9. Survey Result on satisfaction based on
General Characteristics of the Subjects

Variables Avg
Man 3.594
Gender
Woman 3.684
0~19 3.600
20~29 3.761
30~39 3.545
Age
40~49 3.957
50~59 3.625
60~ 3.450
Office worker 3.645
Professions 3.326
Self—employed 3.673
Public officer/Teacher 3.762
Occupation

Housewives 3.500
Students 3.750
Unemployed 3.457
Etc. 4.313
0 3.300

~ 56
Number of =3 3.564
books read 4~6 3.818
(per year) 79 3763
10~ 3.722
Complaints yes 3.683

Existence

(for existing .

book system) no 3.612

o2 yehdt whde), 4~6d2 3.818791, 7~9:ﬂt

3.76374, 1048 o)L 3.7228 0% tEA}t Aol vt

=7} grH oz B e,
oz 7Ee] VIR S50 BA 3

o] FHA A"}
jE A A 2Ele) el g s B
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Table 10. Survey Result on preference with various f o]8} oA Aadws, vl g 18 Jhe| e o
book recommendation system 0% T HE} e sow L}E}M__Uﬂ 500 WA o)
Question Avg Std 745 kol s, A7 AEY, AT £o2 4
Recommend books that I might like based on E] t}j\{:]_
loan records of a 3.996 0.898 ’
user with a similar taste as me EA4), Q17] =A ) ag] U Q171%=A ¢} vltE =4
Recommend books that I might 7F FA}O SALEE AXs)e] o o] & Ez‘s]—. 5
like based on contents of my 4.176 | 0.879 e kol Ak ARksslom, 21 el o1
favorite books 28 7F 718 =4 el e, AlFA o 2= 20T
Recommend books as I A) Xl =0 (SI)Y = =S|
Hybrid—style that combines the 4128 | 0918 =79, 30t o1, 200 o1 mom Akt A w A
first and second recommendations E]Oh:]— I:]——O—O = 1].‘81— x].7] 74]%}7‘6]—%] 7]-Eﬂjlﬂ Loz
Recommend unborrowed books based on AT SR =R 5} ﬁ o =
borrowed books in the popular book category of | 3.772 1.022 = L}E]—}"\—‘U:] Aﬂ B 1]—6 9] IO‘ZH o] O]—
the gender and age group to which I belong oﬂAé, 10\;]1 ]O]_ 1/1—/\4 o7 L}E]—M__U:] Z]—7] ]
Iilj_l-.%l—cgg] Z]o 50\;]1 1/1—/\-11]_ 04/\-1 40\;]1 1/1—/\-1 Lo o]
HltE A FRASEC] B 3719 71E SRS S e e) wgE w7 FAR] SALES) e low
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o}, djH o Frieitiy 3.77273 9] e Al AR, v thE TA] AL o] 8AES ko
LA o] 8] APRAS o8& VU U= T AN F AEFALA Rele] BAAte] Adke A7) =
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A AR 10022 71 AT W g 91g Aol g ARl 378502 Hat v
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