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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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3] wolA|= Ads Hola gith
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
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