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Research on predicting sales volumes or identifying bestsellers in online bookstores often relies on
post-publication data, such as sales records and customer reviews, which poses a cold start problem for
new books. This study addresses this issue by developing a machine learning model based solely on
metadata from newly released literary books. Among the tested models, LightGBM exhibits the best
predictive performance. Using feature importance analysis and the SHAP method, we identify key factors
influencing bestseller prediction, including author frequency, publisher frequency, category frequency,
price, and publication month. Our findings provide a solution to the cold start problem and offer actionable
insights for online bookstores to anticipate a book's success potential and refine marketing strategies.
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o) 2=
\

gz

A g At

WY Wes YAE WeE A B 4
Qa7 Ae 24 Fee WEl 2 WBtE QY

(embedding) 7I1M<S A&dok &}(Bengio,
Ducharme, and Vincent, 2000: Johnson,
Murty, and Navakanth, 2024). ¥38 ¥
&3l A2, 2394, FHE el = Scikit-learn 3
71219l OneHotEncoder to]H &2l & Al&-3}]
ool e wEN, Fdsta A T Qldx
de 12, & @oj9 e e 02 Foste W
el -3t 21539 (One-Hot Encoding) #2|& 3t
#th(Karthiga, Usha, Raju, and Narasimhan,
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2021 Okada, Ohzeki, and Taguchi, 2019).
Bl~E ARl A5, A 2, AR} 27l TF-IDF
(Term Frequency-Inverse Document Frequency)
& A4sto] WEZ Wit TF-IDFE 7]
Ao 7 o] 3tolA 7 dojo HleFE Fojg}
WAl g B4 (8 AFdMe As, A &
AN, Az 27 el Qe 7 dele $85E b
A& Fofgti(Havrlant & Kreinovich, 2017:
Ramos, 2003). ¥ A+ TF-IDF 7I< AHE-
a}7] 918l Scikit-learn #7]1#1¢] TfidfVectorizer
golBeje] & AHEstth TF-IDFe dHEn|H 2
max_features @<= AAE F =, o= ¥}
& o AHEE Al ©ol 5 ofn|git}, WH s} 3
oA Fag dojvt FAo] 2857] gk aaeld,
2 A+ max_features #< 10,0002 A3}
At ol wo] FellA Rz 49 10,0007H
o] goluts aefstd WS st 2L ongitt
A, & A7 AR HolH e 22~ EEF
o[go]7] W& o] EAIE dj2st7] Sal SMOTE
71HE AE3sith. SMOTE: &4 Z#29] dlo|
S st HoleY ¢3S %Fe VIMeR,
&9 a9 FY & doly EQE Abole WEE
w2} A2 dolEE A4t (Chawla, Bowyer,
Hall, and Kegelmeyer, 2002; Han, Wang,
and Mao, 2005). & &l & dole A H
2~EAY 22 HolHES S7MA BYPol 7
Fe 2ol diell 8 #3 dse T T U=S
SMOTE 7' Hlo|He BddS &slsto] o=
RYe Fes Fate b 7o

N

o i

3.2 7AehE oIE2Y

Hlole] dxe] & 7|Algs daelss 286t d5

tl
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ol 37( regression)
classification) 71" =t 34 7]
7 #s dSote H AFEE I,
7H oo WF & shtE
A= H2EAD ARE JSste A8
2 ER7IWE A8t (Loh, 2011
A 9], 20200 olFd&HE, 2021:
&ERIAL, 2021 Lee, Ji, Kim, and Park,
2021; Lee, Kim, and Park, 2023)& %3] &
A Lol A }\]—49-61- 2y sE7|6 2ol
Bayes(NB),
SVM, Ed 7]‘{
AdaBoost, CatBoost, GradientBoost, XGBoost,
LightGBMe|t}.”

He
Em

‘IT7]
dZae | g
).

i o 2 o [
I 2
ﬁ; re r S

2L
offf o o L orlo pr

m -
ﬁ
“d

ol

Naive
P9l Logistic Regression,
23l DT, RF, ¥~E ®3gol

(prior probability)®} HolEl7} E% g Ao
& 215 #E(likelihood) & 71uke2 ALE 3}
(posterior probability)& A% ?&D} Glickman and
Van Dyk, 2007). A8 =23
*}OH g #AE 7Pt
=

EZ3) 24 (logit)
= (sigmoid) &
) o] FES
Peng, Lee, and Ingersoll,
e 1] diolHE d34
o2 Fishe 2% W (hyperplane: HolH &7t

e o
=il
POl ]
=

ne

5
In
>

Y25 e A
°o|th(Cortes and Vapnik, 1995).
‘j/] 719k BEe dlolf 54 (feature) & AHE-st
N EH EfE AL dZS FPIT WE
ol & DTS} RF7} 9t} DTE Ed 122 A}
of do|HE Z&sta 01120 233} 7 v

A 539 10 GFapan,

1_‘__1..
2| =
A3

2 ==
ghol -5

sk 4

I
fm U\N _m

L

=
)
==

Jm' m rtr o o

‘/}F/Wh:} Qulnlan 1986)
2% EZE YEEY MY 7Y
sl R KT o
o 01]20 T3 thr

L__EIHOFO_PJ_&

E

=z 0 o
‘5‘1‘}\ =

ol
=

e K

o% L m
M
o s

1:1:‘1 )
o

2 75723 HH Breiman, 2001).

ok} 7] (weak learner) =
[e]

J

>

10 oM,
ofl

fU o

ol
e if; fo

_O|L

£
v}

o

M
)
2

7] (strong learner)
& WPHolt), tixd o2 AdaBoost,
CatBoost, GradientBoost, XGBoost, LightGBM

r
|

fitl
o
o,
!
rr
00
o

5] 9tk AdaBoost?] %7] 8 Ho|HE g4
fha, i 24 o4 290 2% 5 44
o ¥ B 7EAE FojsiuA fi.%fi‘jr °] 4
= WHEslo] 7} B9 “%—3: A o= T gt

(Freund and Schapire, 1997). CatBoostE 7}
Hueld voleE E&402 A F
Azt el HolE WA Y
Aeneld 542 Ao dagen, v
Bl M 23S WA she FA 8 7IW S
(Prokhorenkova et al., 2018). GradientBoost
€ B39 43 2 /5 HWALR 27 A8l ©

x}@, o= gH7)s Fkte gugFelt 2 9

JE g1

< gt
g 3

z%?‘s

pul

g

D AdS ol daz sfn, 349 Hgdo] w4 ¥ ASA
) EA2E Q?Ml A =25 7} A, 2AE &E pE 23

oz lﬂs&o}—— ol AHEETHYin et al., 2003).
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A 2L BYPL o]d R A5 dSee
2 st&HEt XCGBoostE A% 2848 3t
gt GradientBoost €agl&elth. B E g E3l
w2 gy S8 Ay, FAEES W8] 9

theret sl 712 269k Chen and Guestrin,
2016). LightGBME th-&% slole] x2fdl| #2] 3}
a1 85 £ 8 JAIZ] GradientBoost €L
Foltt. JAEA Er] gaelF9 & FRHE, ETlY

e Ao e Y B F4 Ed
AHgete] EE4E =AH(Ke et

1T
_l_._.

1
O{N

(&

oo
it
o

ok

Hro
mﬂ”:

=l
., 2017).

01]74_334 T8< 98] EAAE(Training Data)
% 28 H7tE A APAE(Test Data) & 247
8:29] HIEZE o] TR HAEE JP3Ioith
gk 7AISGAA FEARE FotA Sgote I
A& (gverfitting) = WA 7] Yol w2 (Cross
Validation) & ©]-&3%lth(Bates, Hastie, and
Tibshirani, 2023). ¥ AFlA AAStE e
54 wAASS e A8 Aate] Hagholt).

3.3 4@/t Xx

o

e

Ry Fos Bkt AT AxRe B
(Accuracy), A4 % (Precision), A&&(Recall),
F1 A< (F1-Score), i+ d&A5, ROC AUC
(Receiver Operating Characteristic Area Under
the Curve), PR AUC(Precision-Recall Area
Under the Curve) & 7T/1E A3 tH(Lee et
al., 2022: Lee et al., 2023 Lee and Park,
2024 Naidu, Zuva, and Sibanda, 2023: Oh,
Kim, Lee, and Park, 2021; Varoquaux and

0188 HIAEMR o5 HEeol B4

Colliot, 2023).

B AA dF oA ZutEA G359 AE9
H|&-S on)git}. A(1)9X 7PE True Positives
2 AA| PositivedlHl dZ% Positive?! A%, TN
£ True Negatives® 24| NegativeQlt] o=
Negative$l 7%, FPE False Positives® /“Xﬂ
Negative®ld] o] & o] AL~ FNE False
Negatives® A4 PositiveQlt] =& Negative
A AFE ougttt. & ATl Positivew W2
EAY ZF# 2~ 1, Negativers W2EAZ 7} ofd

222 0ot

TP+ TN
TP+ TN+ FP+ FN

Accuracy =

2 (2)91A4 A
AA R Positivee! A
T A= W

EAQ 7o HlEolt

T+ Positive® o =3 M=
WZo] vl&S Yehdog, &
B

.. _71P
Precision = 51 7P (2)

(3)ellM ABE-L AA Positive AZ 5 &1}
] Positive® 0113?‘?} AZ9] v&S YeRd
2 AFA s AA H2=EAde

& HMZEAZE o
23 43-¢) H]go m
TP
Recallfm (3)

3) dan

AYSHT ®MpaA H12 20254 22

FolA Al @t AZgke] 2bolS YehlE gheltH(Friedman, 2001).

91



o

ol
EL

/v\_]' e
ol

SEER Dh:

(4)
=

ol F1 Aago %3}

2|

(¢]

=

Precision X Recall

F1= Seore =2 Precision+ Recall 4)
2l (5)ollA vl 7 ABAFE ol HER A A

d&o] =g St FIAFelt). ol 4
*1 e vkel o]l 7P, TN, FP, FN 5 £%3
523jo] o St Axpe} HA gh& vlwste] 7 o

AEYe A3 Aol BE FHARE W

fuA

19‘/\
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_11}1 &

oX,

ovl gt Fehs B
0]

TPXTN—FPXFN
V(TP+ FP)( TP+ FN)(IN+ FP)(IN+ FN)

(5)

McCc=

ROC AUCeIA ROC ZA & thFet dAzke]
o] AE&(TPR; True Positive Rate)Z #AAl
4] ¥]&(FPR: False Positive Rate)< Wehd
Aojtk, ROC F4& TPRE Y°l, FPRE XFd
Fi oAy AN g T ZE EhdT
AUCE ©] ROC =4 ofefe] |A < onjsin], &

o] AAA HEE S Prteke o f&sith ROC
AUCE 0°l14] 1 Atele] gt& 7M1 EH, 19 7Ph&
TH 2 45 Uehdt

PR AUCAIA PR 312 that dAlgkell A ¢l 7
U= (Precision) 9 A8 & (Recall) & VEpd 41

olt}, PR 4 4 Yo, Ad&S X5

A
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=
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Fa ol AN fE THZE ey,
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243k AE)

of drpt 71 Pex
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DO
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NATE 2R oS drht 7]eis
It SHAP 2 7t §4¢] oS3kl
==, \%E]‘LHU%, 2E 7]"—5-?:7_ El_/xé }_;J.o] 1_',} %_&

Lee, 2017). SHAP#S A7
S 54 oSl oj' EAo] ZHA e FAHC
2 A4 =X gae] & A ol Yo d=
< U o] FE HBH o2 o] & & Sl dle] =
o MRS Fola By oSS AHE u {8

3ltH(Wang, Liang, Hancock, and Khoshgoftaar,
2024). L3 SHAP 7I"< 239 A4 T2
T 54 d Skl Bek A TAEE FAl
A 4 itk

b WA g aat-g vk o Fo zbo|7h gled

B4 8% 7Y F2 AA 2] AdH 7=
(global contribution)& H7I8IRE o Sult} £4
o] M| & gk wkedatA] XakA|RE, SHAP 71

V. 2 24

4.1 HIAEHR 054 Bl

1o o

Algtt}, (Table 2)= 1070 S
X F YR, AdE F1 A4, e, njF 43
|E Blwgk Folth. HoA class 3

best’, best®= Ztzt W AEA 27} ofd Ze A )
=

107] 71A1 85 2o gt 4
2)E 7
S|

il

X

il

2EAZQl FPAE onjditt (Figure 1)& ROC
AUC, PR AUC #< vlugt agelth X352 10

N BYE Yepa, Y52 4% abs vehdg. gt
&4 uh (bar)E ROC AUC #, F384& PR
AUC #= Uehdith. XF9lA4 AB= AdaBoost,
CB= CatBoost, GB= GradientBoost, XGB&
XGBoost, LGBM¥E LightGBME ¢Jn|3it},
At oz Fed FrtE ve JgrE e
AR, St BT A de FYETo R
= A% AR Frtslr] odBRE AdE, Fl

o] 5ol £om, aFdAME LightGBMe| MCC
0.6603, F&%= 0.8889, ROC AUC 0.9243,
PR AUC 0.7926% Hol AR 71¢ £& 4
5 Bt ROC AUCE o7 B%F 239 A%

2 Bkt AE 3 Sz 2y Py~

o

4) B Aol BN A7t Feete] A A 2 vl

AYSHT ®MpaA H12 20254 22

+ W (Fatima et al., 2008).
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(Table 2) 28 Ms H|w(Precision, Recall, F1-score, Accuracy, MCC)

models class Precision Recall Fl-score Accuracy MCC

U= mEITRET AL R
-b 931 912 9221

R e osr o [ ang | 0S8 | 08w

S T T e

o [ Loon o L omn | | o
-b .8882 .934 91

R e oo | om oemo | U849 | 099

e T T U T

R Iy P
-b 931 9031 91

GradientBoost “"EesteSt 8229 8222 . 83 ogf 0.8703 0.6238

| bt |09ty | 0 |00 | sy | ocu

zzzzz
sssss 09 08893 0923 0307 02052

09
os B  Pors= @ o3 orers IO
07371 07369

o 0703 0.6886 0.6962
06
os HWE BB BB Ro-==
0.4
03
02
01

o

NB

Ssvm XGB LGBM

mROC AUC m PR AUC

(Figure 1) A= H|Z(ROC AUC, PR AUC)
SAFYAE drig & FHIERAE ST A 58 A5oR HF ‘&E} LightGBM¢Y ROC

Tl W2 (Fawcett, 2006: Liu et al., 2022), AUC & 0.92430.8 AgATe] 7]F0] H]|5=0]
ROC AUC #e] 0.9 o9l o] EF RZ2 v & o dFg 5] 6}4 B 5ot =3 B
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g 229 old B/E A+ APAF(Chiceo
and Jurman, 2020; Vihinen, 2012) MCC
#tol 0.6 ool¥ dlo|y B oA 3
T %S Yehlle AR Bty gl of
o w2® MCC #te] 0.6603%] LightGBM< ©

g 4% m A5 4 $ae: 4

™ %iox*od el LR B
TeATHEE 49T

i E71 el Hﬂ*

N

>,

|
w

EARY 7|E

LightGBM<= él gikg 2237_ a 7ﬂaJr o] 71T ]HJ_
frojn @ o 345 e & o
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B A A=A W AEAY ofF
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e
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S oE 298 4G Ao, o £4E 54

54 TRE 7ML T 540 B o F
drp} 7lodgteAlE Uehdint ol & Y 54
o] AEAY o F-5 o Sahe v YA Fad 3

g ATdte Ae gt 54 F8Ee B
g ol uet gge o R AME F et
LightGBM#} Zo| EZE &&3 RFlA = &7
oM PR o]5L B3 S 8=E AN (Figure
2)E WIAE A%< B9l LightGBM E3< 34
107} 54 T2%E vehdoh. g ZoA XF9 ¢
Ae B4 A% ot F#A7F 25 3¢ 54
o] d 4% o 7]1dgE nigt}. Yol veht
Ae AL ASFEY A AR 549, 54 o
& Yol 2ol 9+ num, text, cate 47 23
W, g2E W MY A oujgity, 2
He 4T o WF £ TS sl FAIE Aol
o dE E°] num 7HAe FAF W 714

‘textftltle }‘C Eﬂ}i A=l Zil%oﬂ *?_ %‘7\}’

28 7 232 2RAE nan, A%,
A ATl Ziz} A7) 5 HAE HEE eSS e
= EoElens dol7t 5o dgEt

<F1gure 20l Ao} 7k el 71 a7 SAHL
2 urp/}u—r/} 7}7:1 o] ]Zoﬂ AFE o zﬁ—g: n]z]u:],
5% 7¥de) Aol w2EAsL E sl 2,
2HRe] mA ] Al 2 dFE MRS BoAE
. 2BA RS T WA 88 SY0R ekt

5) ¥zt Bdd e dolEd #ek o]z £F EFelA= ROC AUC @3 MCC grel L3ttt 50091, 30091, 1009 71 ROC
AUC #& 72t 0.9119, 0.9180, 0.95102.2 1,0009] 71 ROC AUC #4(0.9243)3 frAlSEAW 2t o] =t} 50091, 300

4, 10091 71% MCC #2 2
and Jurman, 2020: Vihinen, 2012)14 &

o o]A® ROC AUC #3 MCC #< H]JT-O]'AAE w2
ok 4 9l

AYSHT ®MpaA H12 20254 22

2k2} 0.5478, 0. 5171 0.52720]t}. MCC 7k -1ellA 1 Atel9] &
TEE FFoIM MCC fte] 0.5 oldelW om] 9l ¥ Aes
ol 50091, 30091, 1009 71EANE frefr]gh o=
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a#j st fésttt. SHAPE Edf 7% 23, 413
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