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Abstract

This paper proposes data mining models relevant to the serial publication periods and mobile

gamification likelihood of webtoon contents which were either serialized or completed in <Naver

Webtoon> platform. The size of the cartoon industry including webtoon takes merely 1% of the total

entertainment contents industry in Korea. However, the significance of webtoon business is rapidly

growing because its intellectual property can be easily used as an effective OSMU (One Source

Multi-Use) vehicle for multiple types of contents such as movie, drama, game, and character-related

merchandising. We suggested a set of data mining classifiers that are deemed suitable to provide

prediction models for serial publication periods and mobile gamification likelihood for the sake of

webtoon contents. As a result, the balanced accuracies are respectively recorded as 85.0% and

59.0%, from the two models.
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3.1.3 Moderator Variables
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Table 1. Variable Descriptions and Dependencies
No Independent Dependent Variables
Variables Serialization Gamification
1 Prime Service 0.75 0.10
2 Writer's Career -0.07 0.05
3 Narrative_Story 0.18 -0.04
4 Narrative_Episode -0.09 0.03
5 Narrative_Omnibus -0.16 0.01
6 Genre_Action 0.17 0.12
7 Genre_Comic —-0.06 0.15
8 Genre_Daily -0.12 -0.08
9 Genre_Drama -0.11 -0.12
10 Genre_Fantasy 0.09 0.15
11 Genre_Historic -0.07 -0.04
12 Genre_Horror 0.01 -0.04
13 Genre_Romance 0.09 —-0.08
14 Genre_School 0.07 —-0.05
15 Genre_Sf 0.03 0.03
16 Genre_Sports —-0.08 -0.04
17 Genre_Thriller —-0.03 —-0.06
18 Weekday_sun 0.06 -0.06
19 Weekday_mon 0.01 0.01
20 Weekday_tue 0.01 0.06
21 Weekday_wed -0.07 -0.01
22 Weekday_thu -0.04 -0.04
23 Weekday_fri 0.09 0.03
24 Weekday_sat -0.05 0.01
25 Ep1_Score 0.07 -0.10
26 Ep1_Scoredoin 0.29 0.20
27 Ep1_HeartJoin 0.49 0.13
28 Ep1_OpJoin 0.10 0.29
29 Ep4_Score_Rate 0.05 0.09
30 Ep4_ScoreJoin_Rate -0.14 0.01
31 Ep4_HeartJoin_Rate -0.08 -0.01
32 Ep4_OpJoin_Rate -0.10 —-0.03
33 Ep8_Score_Rate 0.04 0.14
34 Ep8_ScoreJoin_Rate -0.09 0.07
35 Ep8_HeartJoin_Rate -0.14 0.01
36 Ep8_OpJoin_Rate —-0.02 0.02
37 Ep12_Score_Rate 0.03 0.12
38 Ep12_ScoreJoin_Rate -0.08 0.05
39 Ep12_HeartJoin_Rate -0.12 -0.02
40 Ep12_OpdJoin_Rate -0.04 0.01
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V. Results

4.1 Serial Publication Periods Prediction Model
4.1.1 Model ling
st U545 d8ste] AA 77 oS S gAssith

Table 2. Data Set Split for Serialization Model

Dataset Observations Condition

Train 200 obs. (about 70%) .
Set Serialization(1): 44.0% Random — sampling
Test 87 obs. (about 30%) Z);Iudmg Prediction
Set Serialization(1): 42.0%

Prediction 15 obs. Serial Periods are
Set Not Determined under 24 weeks
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Table 3. Classfiers evaluation between Train and Test set
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4.1.2 Predicting
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Measures 1R KNN C50 NB NN SVM RF
Accuracy 0.86 0.82 0.8 0.81 0.85 0.82 0.83
Sensitivity 0.73 0.68 0.78 0.84 0.84 0.57 0.78
Specificity 0.96 0.92 0.8 0.78 0.86 1 0.86
Precision 0.93 0.86 0.74 0.74 0.82 1 0.81
F-Measure 0.82 0.76 0.79 0.79 0.83 0.73 0.79
Balanced Accuracy 0.85 0.8 0.81 0.81 0.85 0.78 0.82
Kappa Statistic 0.71 0.62 0.61 0.61 0.7 0.6 0.65
Table 4. Implementation to the Prediction set
No. Title Name 1R KNN C50 NB NN SVM RF
1 New Undercover Inspector 1 1 1 1 1 1 1
2 | She from the Random Chatting 1 1 1 1 1 0 1
3 | Your side, My side 1 1 1 1 1 1 1
4 | 28th October 1 1 1 1 1 0 1
5 | Tickling Tickling 1 0 1 0 1 0 1
6 | Martial Arts Class 3 1 1 1 1 1 0 1
7 | The Abyss sky Season 5 1 1 1 0 1 0 1
8 | Troll Trap 1 1 1 1 1 1 1
9 | Sweet Home 1 1 1 1 1 1 1
10 | 30 minutes on foot 0 1 1 1 1 1 1
11 My love is an idol star 1 1 1 1 1 1 1
12 | School of reborn animals 1 0 1 1 1 1 1
13 | Doctor Hound 1 1 1 1 1 0 1
14 | Mystery Horror Subway 1 1 1 1 1 0 1
15 | My favorite part 1 1 1 1 1 1 1
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4.2 Mobile Gamification Likelihood Model
4.2.1 Model ling
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Table 6. Data Set Split for Gamification Model

SAA7HA] 2% 7|7 Table 59 o] ZALSFSITH Dataset Observations Condition
Train 200 obs. (about 71%) )
Set Gamification(1): 8.0% Random sampling
Table 5. Mobile Gamification Cases of Naver Webtoons Test 83 obs. (about 29%) ZZ?'Udmg Prediction
Set Gamification(1): 6.0%
Title . Iniltial ”MO?”B Duration Prediction 19 obs. Serial Periods are
Publication | Gamification (weeks) Set Not Determined over 240 weeks
E'S;:;O”'C Game 2014-10-08 | 2018-01-08 170
Natural Fools 2012-06-13 | 2017-12-28 289 Table 63} 7+o] 30289 % Hole|E FH-8(Train Set),
Hive 2014-01-20 2017-11-09 198
Hold on the Spirit 2009-08-27 | 2017-08-24 417 BI=E8(Test Set) R ol 5-8(Prediction Set) 2.2 w2]3t3{t.
Lookism 2014-11-20 | 2017-04-27 127 d =8 AL oA 7]71o] 240F o]fo]HA Fuld Aoz A
S o oot e s AEAG AckEA ke 2o AE 2080 AL
Gaus Company 2011-06-06 2016-09-12 275
Hero Maker 2006-11-27 | 2016-08-30 509 Table 79 waw 77) 257]9 A7} 0.89 ~ 0.94 B
Sound of Heart 2006-09-08 2016-04-25 502
Americano Exodus 2014-05-16 | 2016-02-25 93 | 9l waEskaL Qlo] Fofgk FEoE HolA|w, KukdAl]ls)
Tower of God 2010-06-30 2016-02-18 294 quf*% 1%3}5 fﬁ_‘: L—’F(Gamification)fﬂ /}117_]'_?:5} Ee_aﬁizl,
God of Highschool 2011-04-08 2015-05-25 215 s o ; o
Come on CVS 2008-07-02 | 2014-02-25 205 | =T EAS A A= vk {717 P wine 2
Mean 302 2201 93.0%¢ BA ZFg2=2w BT 0.93¢9] AIEES
Median 292 SR s 4= gl7) wjFo|t), o9} e AL ZA a9 B
Table 7. Classifiers evaluation between Train and Test set
Measures 1R KNN C50 NB NN SVM RF
Accuracy 0.89 0.94 0.93 0.9 0.9 0.94 0.94
Sensitivity 0 0 0.2 0.2 0 0 0
Specificity 0.95 1 0.97 0.95 0.96 1 1
Precision 0 - 0.33 0.2 0 - -
F-Measure 0.25 0.20 -
Balanced Accuracy 0.47 0.5 0.59 0.57 0.5 0.5 0.5
Kappa Statistic -0.06 0 0.21 0.15 -0.05 0 0
Table 8. Implementation to the Prediction set
No. Title Name 1R KNN C50 NB NN SVM RF
1 | Weird Weird 0 0 0 0 0 0 0
2 | Trump 1 0 1 0 0 0 0
3 | Zombie Chronicles of Joseon 0 0 0 0 0 0 0
4 | Only You don't know! 0 0 0 0 0 0 0
5 | Aimer 0 0 0 0 0 0 0
6 | Wanted 0 0 0 0 0 0 0
7 | Deuvil is bored 0 0 0 0 0 0 0
8 | Evergreen Story 0 0 0 0 0 0 0
9 | How to live in the fantasy 0 0 0 0 0 0 0
10 | TAL 0 0 0 0 0 0 0
11 Real Zoo Zoo 0 0 0 0 0 0 0
12 | Panda Dog 0 0 0 0 0 0 0
13 | Penguin loves Mev 0 0 0 0 0 0 0
14 | Supernatural Investigation Team 0 0 0 0 0 0 0
15 | One Last God, Kubera 0 0 0 0 0 0 0
16 | Story of Narb 0 0 0 0 0 0 0
17 | Meddling with Life 0 0 0 0 0 0 0
18 | The Magician 0 0 0 0 0 0 0
19 | Mr. Tiger 0 0 0 0 1 0 0




Data Mining Approach to Predicting Serial Publication Periods and
Mobile Gamification Likelihood for Webtoon Contents 23

Table 7] Asjolq & % Qo] C507} 74 43
EAFA o= AR ASS

-9} 7kt
S wolrk C509) 71t BAlE 0.21

7N 577 7k ol BE UX|(Fair Agreement) 2 7H+3

7191 0.20 ~ 0.40 ol FLaA TdH o P& A,

4.2.2 Predicting
AA 717kl 240F owo]qm whlel Aols} ¥x
=g Ao FAE 197] BEXo] B
Table 83} 7+o] aﬂ% Q(ﬂé}gj\u}.
ol Ak AT ? = C
ol §

2 AW 45

a1
S
M
S
N
N
X
/N
m
)
2
4
u
il
jas
=

CERESE A4S W oS ofo] Apelol A
BENE AR FAFOR 082 Fo AFNE e @
e Eolt}h 20124 12€0] AAE AlAste] 2018 1¥

2620714 A AR 265574018 % 220317 AA %

o glek. =7k mujel Algle] sk webel 4, A 3 8
A Aols W 9 7 ol AN 1912 159 Aol F A
4 99102 439

IV. Conclusions
2 Zelxe) vas) B o, AvgonE Az
fri5o] 71 A9E-A49)(Low Risk Low Return) &=
2 145, JEM delwl, b & 2E FAFE0) 24
= A5 BeI® G gau2 4
3} Eﬂ-u]-, 71]%1 o g wstE AlElEo] 5 AAYE & %
AHQ K7} 7HH7F 5 wka 9}3}.

= o
MVP)eletaL & 5= Qirt. :01 w7 ofolr]oE A7l ’SE
Az GA Grie} A EE nigho & [pe] 3
Atk HellA fE3 MVPe 3540l B
&7 1P st o 74101 Qb BT = &4

ojut 7] =t “*ﬂ <9 Aﬂﬁlﬂrﬂr 7HE‘E1E ‘jt‘}o‘ 7ﬂ i
RtEs= Ao EXER A gk 2ukd AlYe] SAPE 10
ol Hojrhdar mutde] 545 s &8s A
7lss ApEsiehe Ao RE IS Hela 7] wiolth
ol Heksly] 93] 7| [PE FEeAY v 5 tE v
o] Fxl=ste] AFE FASkL Sl= Aol @A =] Bukd
A ko] FAloltt

re

AT T Selx A An|2 BAE ZAlste] A
A z27] dlelH25H 1F2] A4 7Fsd-& E<lskal(Serial
Publication Periods Prediction Model, 914} 7|3} o] & =2d),
wupel AQloR o] goldt PEs st =(Mobile
Gamification Likelihood Model, 2HIY A3} 7}s4 o=
2d) Aol AFA FAE dlold wheld 7 oR sk
the Aol o7t gl Al 71kt dF Rde 13 A9
]

i
ru

85.0%% 71538 415 dvrst Avs Frsolch Bukd A
s} 7bs oS REe & v FYs B EAE
XJQEL SA R o= AE AES whek A9E &S &
S gJEe gigh o] dlofelrt ela, ERl= Bl oigh
A7t o) s Achd 9 ArllAE A4 71371 o
S Bl Aola, A, g3}, =ehvl 5 T8 FHl= Akl =
FHe] PE Fwshe 3rE 988 dgozA AE 2
=9 e g Fold otk o Avt & s ot
A1 A7) 8k ARl #AE 71go)=r BElo] € A

o2 7Rtk

REFERENCES

[1] KOCCA, "2016 Contents Industry Whitepaper,“ pp. 66-67,
Sep. 2017.

[2] IMDb.com,Inc., www.boxofficemojo.com

[3] Korean Film Council, www.kobis.or.kr

[4] Lee,S.J., “A Study on Evolution/Expansion Model of
Cartoon OSMU : Focusing on 'Misaeng’ by Yun, Tae Ho,"
The Korean Journal of animation 11(2), pp. 70-84, June
2015.

[5] Ha,J.Y. and Park,J.W., “A Case Study of Mobile Game
Using Webtoon as Original Content,” Journal of The
Korean Society for Computer Game 30(3), pp. 35-43,
Sep. 2017.

[6] Joongang Ilbo,
Webtoon market,*

“Kakao ranked the 2nd place in Japanese
Nov. 2017.
[7] Joseon Ilbo, “Uprising Webtoon Platforms, Targeting the
Global Market,“ Sep. 2017.
[8] Ideaware,Inc., www.wiseapp.co.kr, Period from Nov. 20
to Nov. 26, 2017.
[9] Naver Corp., “Naver Webtoon 10th Anniversary Campaign
Page,” June 2014.
[10] Kim,J.P., Seong,S.Ch. and Hong,W K., “The Evolution
of Webtoon Platform and the Future of Korean Webtoon,*
KT DigiEco, 2014.
[11] Kim,J.P. and Seong,S.Ch., “Webtoon, Dreaming 1 Billion
Market,“ KT DigiEco, 2015.
[12] Han,Ch-W., “The Theory about Functional Evolution



24 Journal of The Korea Society of Computer and Information

of the Business Model in the Webtoon Platform and
the Strategy to Spin Off,“ Cartoon & Animation Studies
45, pp 127-146, Dec. 2016.

[13] Han,Ch-W. and HongN.J., “The Research of Storytelling
for Converting Webtoon into Movie,” Journal of the Korea
Contents Association 11(2), pp. 186-194, Feb. 2011

[14] YoonK-H., Jung,K-H., Choil-S. and ChoiH-S.,,
“Features of Korean Webtoons through the Statistical
Analysis,” Cartoon & Animation Studies, pp 177-194,
Mar. 2015.

[15] Blotter, “Profit Creation by Webtoon, Naver reaveals
PPS Program”, Mar. 2013.

[16] Mediaus, “Webtoon Creator is just 3—month part-time
job,”Apr. 2015.

[17] Nam,J.E. and KimHK., “A Study on the Type of
Transmedia Contents,” Academic association f global
cultural contents, pp. 23-49, Aug. 2015.

[18] Lantz,B. and Yoon,S.J., “Machine Learning with R - 2/e,”
Acorn Publishing Co., Sep. 2017.

[19] Liu, S.M. and Chen, J.-H. “A multi-label classification
based approach for sentiment classification”. Expert
Systems with Applications, Volume 42, Issue 3,
pp.1083-1093, Feb. 2015.

[20] Tsoumakas,G., Katakis,I., and Vlahavas,l., “Mining
Multi-label Data,” Data Mining and Knowledge
Discovery Handbook, 2/e, pp. 667 — 685, Springer
Science+ Business Media, LLC., 2010.

[21] Park,B-W. and Lee,K.C., “An Exploratory Analysis on
Adoption of Potential Customers in Transmedia
Stroytelling: Emphasis on Korean TV drama and Movie,*
Korean Management Science Review 27(2), pp. 81-95,
July 2010.

[22] Lee,EM. and LeeK.C.,, “Data mining approach to
predicting user’s past location,” Journal of the Korea
Society of Computer and Information 22(11), pp.
97-104, Nov. 2017.

[23] Eo,K.S. and Lee K.C., “Predicting stock price direction
by using data mining methods : Emphasis on comparing
single classifiers and ensemble classifier” Journal of
the Korea Society of Computer and Information 22(11),
pp. 111-116, Nov. 2017.

Authors

Hyun Seok Jang received the B.S. in

Statistics from Korea University and
Executive Master of Business Administration
(EMBA) from Sungkyunkwan University.

Jang works in the startup company

7

mobile game development.

specialized in contents data mining and

Kun Chang Lee is a full professor of MIS
.\ in SKK Business School at Sungkyunkwan
jﬁi University. He is now in charge of
Creativity Science Research Institute (CSRI)
and Health Mining Research Center (HMRC)
as well, Sungkyunkwan University. His

recent research interests lie in data mining, health
informatics, creativity science, Human-Robot Interaction
(HRI), and artificial intelligence techniques in decision
making analysis.



