ISSN 2288-4866 (Print)
ISSN 2288-4882 (Online)
http://www jiisonline org

J Intell Inform Syst 2018 December: 24(4): 67~83 http://dx doi,org/10.13088/jiis. 2018 24 4 067

i
=
T
=

el S| Hek= OIXl= M=22 ¥
OIS o8¢t Heleld Il 2k i~

o)
H
| >
=2
I

&Ho} 23 ke
SHUTHSHE 20| o] Eft| XL|A3tD} Shucherm Aot ety siUTstm Zeslr st
(doruadt@naver.cor) (keunho@hanbat ac. k1) (gkim@hanbat. ac.kn

qdug E73 dhao] 93 AL vpd ZEITE A4S AEste St AR 2015

3 A2 A Ad= 1401 £, 201630l mlolU 2~ A4S 7|28t Fahat
% FAHAZAY, vl FAE, 545 52 N8 Gl gk » HE-E-S
T A o]e)g FHiFstE L gt olo] B A= ME T 9FHoE
AR OsS & F IEE F } I FE dF3tc 5HE T Y
A AREERE 891 ool Tl 5 %Zﬂgi Hslels g5l L9, v
4] T AT A /\]-%-Q A gkskd EHOIH S N2 8210 Z AME-3}3L Naive Bays,
Random Forest, Support Vector Machine, Multi Layer Perceptions-2] 7]74] Q‘% 71 & o] &3t B ‘3—)_ e
157 3, 8 25 & ANA-dde A5 748 24 $5 dSsla e 357 F Adole & #84 78 43349
o A AN HreEs 28 ‘:'t“J’]' 2357 22 2ds FAst Agsdla vias -?’]'SH ] A
Aotk 54g 4= 80 AMEst & ‘4'31'7—11] TF= @]#OHE»}E]' A4 5L AN- F AEA FE
dFPS AS B 2 78 AP FE dS5he Aol O 52 AYEE BRYoH. AlEA Zﬂ/\]z‘ﬂ' e
2335 2o AT R nziﬂml BARLCRE 1O Afol7t Tr/]doi”q Yol 7|AdeS AT &
A 71AIs 71 Fol= Random Forest’} 71 =& AY=E Ryt

FA) 95 B S, G5 BIA 5 %, Haous 4, At

—

4 |0 o N
o

o
2
oot o TE
do
=2
x|
ofr

o It

fIr rot
_1-{_1r
T 0N
oﬁ

x

e 2 o e
u

RS2 E (o
olo
=
r1r
3, -
ru[o =

&
ko
-\O.L r

!3%

o Lok i @ rf
d°

11:]0

(bo(:l"

o

r&

néé
n_IR

=04l 20181 82 22 =24Aol 20181 128 12 AXEAY : 2018 128 16
ATRY : Yuh=g WA} AU
1. M2 <Table 1>= W M= 4 5o »38 =
A&EAR o7 Frleta e v T B
T=Ps FD A T #EA = 20139 =4 WEqe] F7t FL2 mu|sitt. o]E % F
29 =93 5 3o A3k A&5HQ AL o] B3t AL 20159 7102 A Al
oot} 20160l= &% AT 2017 HE HoIEQa dorn Z Wal glo] A%l o
7} 4229 19879 Ho g A HE =3 5 Zloz HWETtKKorean Film Council,
ok shAINE W= F7F S 201610 BIE) 2017). 28y IEUlS B3l W 2209, 9
20179 1% 7,566 Qo= Adin] 08% =7t 3 S 5 2% v|tlo] Zel=E AT A
= o 13 tH(Korean Film Council, 2017). H] Q] OTT (Over The TOP) 2] &S Z UH



(Table 1) 2012-2017 Key statistical indicators of Korean fim industry (Korean Film Council, 2017)

Index 2012 2013 2014 2015 2016 2017
Total audience 195 214 215 217 217 220
(million) (22.0%) (9.5%) (0.8%) (1.0%) (-0.1%) (1.3%)
Sales 1,455 1,551 1,664 1,715 1,743 1,756
(Billion) (17.8%) (6.6%) (7.3%) (3.1%) (1.6%) (0.8%)
Number of Theaters 314 333 356 388 427 452
Number of 2,081 2,184 2281 2,424 2,575 2,766
Screens
Number of movie going times 3.83 417 419 422 420 425
per individual per one year
Digital online market 215 267 297 334 412 436
(Billion) (26.3%) (24.0%) (11.0%) (12.7%) (23.2%) (5.7%)
J VoD A& IPTV 2 YAE AolE TV & oS SdisletH L stk &, vgAReL AZAL
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TE A3 dS3st= Aol oAHeH, e & i wjES &gt o HH SRASFES
o= thet 8ol o5 AdHEA F= J534 23 o Zof 7| dlolHE Faste 7|9
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(Song and Han, 2013; Lim and Hwang, 2014; Jeon
and Son, 2016; Chang, 2017; Rhee , T. G., and F.
Zulkernine, 2016; Quader et al., 2017).
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(Table 3) Definition of variable

. After release
Variable ) ) -
Variable Name Variable Description Release t weeks
Type -
(t=1,23)
DISTCD Distributor O (6]
OPENMM Release month (0] (6}
PEAKYN Peak season (6] (6]
NATION Nation(Korea, USA, ETC) (6] (0]
GENRECD Genre (0] (6]
WATCHGROUP Film rating (0] (6]
Static Variable
D STAR Director star power (0] (6]
A STAR Actor Star Power (0] (6]
SPECIAL_CNT Expert raters (6] (6]
SPECIAL_GRADE Expert rating (0] (6]
NET_BF _CNT Netizen Raters before release O O
NET_BF_GRADE Netizen Rating before release O (6}
SALESSHARE Average revenue share (0] (6]
AUDICNT Number of audiences after release (0] (6]
SCRNCNT Number of screens after release (6] (6]
SHHOWCNT Number of shows after release (0] (6]
Dynamic Variable RANK Rank 0 0
(Predict point)
RANKID Increase or decrease in ranking (6]
RANKINTEN Rank change value (6]
NET_AF CNT Netizen Raters after release O O
NET AF GRADE Netizen Rating after release (0] (6]
(Table 4) Definition of target variable (Weekly Audience)

CLASS A B C D
Number of audiences ~ 747,921.8 7479218 ~ 1375140 | 1,375,140 ~ 2,471,757 2471757 ~
after release 1 week
Number of audiences ~ 1,322,505 1,322,505 ~ 2,537,592 | 2,537,592 ~ 4,381,621 4381,621 ~
after release 2 weeks
Number of audiences ~ 1,365,492 1,365,492 ~ 2,901,012 | 2,901,012 ~ 5,266,025 5,266,025 ~
after release 3 weeks

Total audience ~ 500,000 500,000 ~ 1,000,000 1,000,000 ~ 3,000,000 3,000,000 ~

H o aE ok gy
2 UFY and FHA
o} o] 59 A=

g3

e "t AAA

2 AFlAMe

<Table 5>%} o] 4719 THFo2 Yo 4F
of A8-3}tTh.
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(Table 5) Definition

of target variable (Total Audience)

CLASS A B C D
Total audience(million) ~ 0.5 05 ~ 1 1~3 3~
Number of Movies 21 40 89 61
4. 0|2 29U MM U M Ay} °17] Wl e 45k Aol fl= dlelE S
o glo] A% 3% Fol & BIA +8 dSH
dZ< sl ZASEe] AxsE ER7IHe o} &S 9% 725 WEKAS AHE3t3th
3t %s}gir/}_ 2 58k5o] thorst BESW = qZ 2ol A=A S =o]7] $13] Naive Bayes,
Naive Bayes, Random Forest, Multi Layer Random Forest, Support Vector Machine(SVM)-=

Perceptron(MLP), Support Vector Machine(SVM)
< o]-&sto] Itk oS 2912 <Table 3>
o TAH AXH AILSIgom d=AHo] H
2 24% % 8le] AFE soldnt dg

2o] AZAMol N 27 F A A% AR,

3159 44 BT Bgad A58 28
Atk dS 292 <Figure 1>0] 8HE AAH
@ﬂ"/\l Aol A5 v B SE A58
HA = A A5 =S Hlast
9&13}. ‘:'”EH Fo] e & 3ol 9 I3t
Time Target Variable
elease dat Number of audiences
felease date after release 1 week
frer 1 week Number of audiences
aller L wee after release 2 weeks
. \ Number of audiences
affer 2 weels \ after release 3 weeks
)
N
after 3 weeks — Total Audience

(Figure 1) Prediction model

10-fold cross-validation, Multi Layer Perception
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(Table 6) Comparison of prediction accuracy

Time

Target Variable

Naive-Bayes MLP SVM Random Forest

Prop. Conv. Prop. Conv. Prop. Conv. Prop. Conv.

release date

Total audience 63.51" 58.77 52.13 49.76 53.08 49.29 61.61 62.09

Number of audiences
after release 1 week

67.77* 60.19 56.40* 50.24 61.14* 55.92 73.93 72.99

after 1 week

Total audience 67.77 65.40 55.92* 48.82 61.61* 55.92 67.77 67.30

Number of audiences
after release 2 weeks

70.14 68.72 50.24 56.87 54.50 54.98 83.89* 79.62

after 2 weeks

Total audience 72.04 69.19 61.14 55.92 66.82 62.09 74.41 79.15

Number of audiences
after release 3 weeks

76.78 75.36 62.09 63.03 66.82 63.98 88.63 89.10

after 3 weeks Total audience 75.83 72.99 70.62* 60.19 72.51 67.30 87.21 88.15
* p<0.05
d= A mel A8 74 AP FE 4 ©2 Yelth Random Forest’} &F 73.9% ~

=3 235 YePd <Figure 2>5 B A¥EH O 88.6%% 7F¥ =A =AU Naive Bayes7}
2 ARl AgE oA AT} wokA+= A °F 67.7% ~ 75.8%°] A =E HAh. MLP%
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(Figure 2) Comparison of prediction accuracy over time
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release date after 1 week after 2 weeks after 3 weeks
M Total Audience 61.6114 677725 74.4076 B7.2083
s Weekly Audience 73.9336 838863 B88.6256 87.2083

« Total Audience

#: Weekly Audience

(Figure 3) Comparison accuracy by the target variable (Random Forest)
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Abstract

Development of New Variables Affecting Movie
Success and Prediction of Weekly Box Office
Using Them Based on Machine Learning

Junga Song* + Keunho Choi** - Gunwoo Kim***

The Korean film industry with significant increase every year exceeded the number of cumulative
audiences of 200 million people in 2013 finally. However, starting from 2015 the Korean film industry
entered a period of low growth and experienced a negative growth after all in 2016. To overcome such
difficulty, stakeholders like production company, distribution company, multiplex have attempted to
maximize the market returns using strategies of predicting change of market and of responding to such
market change immediately. Since a film is classified as one of experiential products, it is not easy to
predict a box office record and the initial number of audiences before the film is released. And also, the
number of audiences fluctuates with a variety of factors after the film is released. So, the production
company and distribution company try to be guaranteed the number of screens at the opining time of a
newly released by multiplex chains. However, the multiplex chains tend to open the screening schedule
during only a week and then determine the number of screening of the forthcoming week based on the
box office record and the evaluation of audiences. Many previous researches have conducted to deal with
the prediction of box office records of films. In the early stage, the researches attempted to identify factors
affecting the box office record. And nowadays, many studies have tried to apply various analytic techniques
to the factors identified previously in order to improve the accuracy of prediction and to explain the effect
of each factor instead of identifying new factors affecting the box office record. However, most of previous
researches have limitations in that they used the total number of audiences from the opening to the end
as a target variable, and this makes it difficult to predict and respond to the demand of market which

changes dynamically. Therefore, the purpose of this study is to predict the weekly number of audiences
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of a newly released film so that the stakeholder can flexibly and elastically respond to the change of the
number of audiences in the film. To that end, we considered the factors used in the previous studies
affecting box office and developed new factors not used in previous studies such as the order of opening
of movies, dynamics of sales. Along with the comprehensive factors, we used the machine learning method
such as Random Forest, Multi Layer Perception, Support Vector Machine, and Naive Bays, to predict the
number of cumulative visitors from the first week after a film release to the third week. At the point of
the first and the second week, we predicted the cumulative number of visitors of the forthcoming week
for a released film. And at the point of the third week, we predict the total number of visitors of the film.
In addition, we predicted the total number of cumulative visitors also at the point of the both first week
and second week using the same factors. As a result, we found the accuracy of predicting the number of
visitors at the forthcoming week was higher than that of predicting the total number of them in all of three
weeks, and also the accuracy of the Random Forest was the highest among the machine learning methods
we used. This study has implications in that this study 1) considered various factors comprehensively which
affect the box office record and merely addressed by other previous researches such as the weekly rating
of audiences after release, the weekly rank of the film after release, and the weekly sales share after release,
and 2) tried to predict and respond to the demand of market which changes dynamically by suggesting
models which predicts the weekly number of audiences of newly released films so that the stakeholders

can flexibly and elastically respond to the change of the number of audiences in the film.

Key Words : Movie, Box Office, Box Office Revenue, Box Office Factors, Prediction of Box Office,
Predicting Number of Audience, Machine Learning
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