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Prediction of box office using data mining
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Abstract

This study deals with the prediction of the total number of movie audiences as a measure for the box
office. Prediction is performed by classification techniques of data mining such as decision tree, multilayer
perceptron(MLP) neural network model, multinomial logit model, and support vector machine over time
such as before movie release, release day, after release one week, and after release two weeks. Predictors
used are: online word-of-mouth(OWOM) variables such as the portal movie rating, the number of the portal
movie rater, and blog; in addition, other variables include showing the inherent properties of the film (such
as nationality, grade, release month, release season, directors, actors, distributors, the number of audiences,
and screens). When using 10-fold cross validation technique, the accuracy of the neural network model
showed more than 90 % higher predictability before movie release. In addition, it can be seen that the
accuracy of the prediction increases by adding estimates of the final OWOM variables as predictors.

Keywords: data mining, decision tree, multilayer perceptron(MLP) neural network, multinomial logit model,

online word-of-mouth(OWOM), prediction of box office, support vector machine, 10-fold cross validation
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Table 2.1. Definition of variables

Variable type Variable name Variable description
Daudience Number of audiences on release day
Alaudience Number of audiences after release 1 week
A2audience Number of audiences after release 2 weeks
Dscreen Number of screens on release day
Alscreen Number of screens after release 1 week
A2screen Number of screens after release 2 weeks
Nationality Nationality(Domestic films, Foreign films)
Properties Grade Film rating(General, 12+, 15+, 18+)
of the film Month Release month(January-December)
Season Release season(Spring, Summer, Autumn, Winter)
Dirscore Director score
Actscore Film star score
Distscore Distributor score
Nbscore Naver portal rating before release
Nbnum Number of Naver portal raters before release
Nascore Naver portal rating after release
Nanum Number of Naver portal raters after release
Dbscore Daum portal rating before release
Online Dbnum Number of Daum portal raters before release
word-of-mouth Dascore Daum portal rating after release
Danum Number of Daum portal raters after release
Bblog Number of blogs before release
Alblog Number of blogs after release 1 week
A2blog Number of blogs after release 2 weeks
Ablog Number of blogs after release
Bnews Number of news before release
Alnews Number of news after release 1 week
A2news Number of news after release 2 weeks
Anews Number of news after release

Table 2.2. Categorical target variable: audience

Category 1 2 3 4 5
Total number of audiences(unit: million) > 10 5-10 3-5 1-3 <1
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Table 4.1. The variables usable in accordance with the time

Before Release After 1 week

After 2 weeks

Time

Input Tree Logit Input Tree Logit Input Tree Logit

Input Tree Logit

Nationality X
Grade
Month
Season

DirScore
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DistScore

Nbscore
Nbnum
Dbscore
Dbnum
Bblog
Bnews

Daudience

Dscreen
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Alblog
Alnews

A2audience
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Table 4.2. Goodness of fit

Time Tree NN Logit SVM
Before 48.75% 99.64% 57.61% 60.14%
Release 65.58% 100.00% 71.01% 68.48%

After 1 week 77.54% 100.00% 84.06% 79.711%
After 2 weeks 89.13% 100.00% 90.58% 84.42%
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Table 4.3. Accuracy: 10-fold cross validation

Time Tree NN Logit SVM
Before 48.19% 92.39% 56.16% 57.61%
Release 63.41% 93.48% 69.57% 71.38%

After 1 week 75.00% 97.46% 80.80% 84.42%
After 2 weeks 85.51% 97.83% 88.04% 92.03%

Table 4.4. Accuracy: prediction of 2015

Time Use of final OWOM estimates Tree NN Logit SVM

None 46.43% 89.29% 78.57% 83.93%

Before Reg 50.00% 85.71% 83.93% 82.14%
NN 50.00% 89.29% 85.72% 85.71%

None 66.07% 98.21% 85.71% 92.86%

Release Reg 66.07% 100.00% 96.43% 92.86%
NN 71.43% 94.64% 58.93% 94.64%

None 76.79% 96.43% 94.64% 96.43%

After 1 week Reg 73.21% 98.21% 94.64% 94.64%
NN 73.21% 94.64% 82.14% 98.21%

None 85.71% 100.00% 91.07% 98.21%

After 2 weeks Reg 85.71% 98.21% 87.50% 100.00%
NN 85.71% 98.21% 92.86% 100.00%
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Figure 4.1. Accuracy plot of neural network.

100

90

80

70

60

50

100

90

80

70

60

50

1267

ARy, oA
o AR
Ao o=



1268 Seonghyeon Jeon, Young Sook Son

AR ol o3t of| AT oS SojEW Table 4.2, Table 4.3, 718]3 Table 4.40)|A A== 7zt
57.61%, 56.16%, 78.57% o]t} Table 4.29] A7l 20120 = RE 2015 571X 9] AA] tlolg ol 2
33} 276 S RYPFTH U Ao ALE3le] AojR Aito]m, Table 4.39] ZA3= 201235 E 20154
7tA2 & 93} 276 HFo A AYEA 248 L RPFT A AL3IYT 28HE &9 AL FA
A3 AFtolth. Table 4.49) Ax= 2012dEE 20143744 3@ Foke] 933} 2208S Ry E o A}
S5 2015d9] 943} 568E 59 HEE FA AR dojRl Aeltt. §3] o] A9 o
HE A7 A4S BEse £ 2l webA Table 4.29) Table 4.39) 82 vt 7A4&

HlE gubg el EAUE A TS Ho|A| vt Table 4.49

q

7}A B & Table 4.2%= Table 4.3°] | ohal
Al 28A] e A 3 HolH Y A EA Abo] F, i A9 Aol = QIg AFeta f38ir

Table 4.49] 167] A&= A=} Fo)|A HZ OWOM W49 2AHAXE 271814 492 wj (None)ol H)
A HF OWOM W] FHAE F71e5e o =7t o okl ?;-Mw 117 Z3eln] HF

OWOM ¥ 9] 2AXE F7181A] 949k wi(None) 238 FE=7 o 2 AL 27) dort
AZYRG &) FHHE HF OWOM ¥ FHXE F7Fe3S wW(NN) SVMe] Agr = 25
o ok 53] 75 doll SIAREFEA gl F4H HF OWOM 49 FAHXE F71et9S wf 4l
AR o3t &5 Vi 23 F HF OWOM ¥ FHAE F718M9E Wl SVMe|| 93t &
2 100%4] F&=g H3rh

71 o E&Ho] Hold AAHRY Y3t A5 ZEHE B JiE A AP HF OWOM 49 &4
15 F7F81A] eskE ECH(None)Oﬂ H3 OWOM WH4=2] FHXE F718tlS wf o 5H9 it glo
e 4 2 e 1 T AEL FARY 93t HF OWOM W4 QA& F7F8I9S w7t &
% OWOM W] 24218 7454 222w (None)oll vla) clele] ol slovl, A% 25 F
AL A 238 HF OWOM ¥ FAHXE 71812 ¢sks wf (None) 7t A& o] o Hojut
t}. wgbA] Table 4.2, Table 4.3, 28] 11 Table 4.45 £3}5lo] s MLP AALEFH S &1
Foz ARSI, ME d F2 e 1 T AIEY At IR 9 OWOM W45 FH3H4

W

i)

AHHAFE AR 58S AL = YE e 7|dsit)

5. 28

2 At =4, 55, e €, e AR, 25, e, wigAh B, 239 b 22 45
WA A £48 veble Wigpeh ol 9 thy x99 Y3 Frpt 5, BRI 5, o 59 e
OWOM ®W45& &85t 2012d7H 2015742 9] #AS 507 o]/l =W 43} 2768 thde
2 33} 59 21501 T BAGY &S ek A5 s A, s 4, s 15 5, e 25 29

W% Ao n s Heleel sl £ 5 AU SAAAE, MLP 44929, BEAzY, 1
23 SYME AHgstect. BE
AREE WA 10-5 33 BFA
T R T

Jeon3} Son (2016)o14 & & el FFE & W42 WEHE OWOM W45 7 x9e) 34,
B4, B2 S Y WL'T‘—/l FE 719 93 49 FE Foll ASHEE 9] oS5 AHolME AR

+ ek ZHLP ol et HF WOM HrsS U372 Y 52 MLP AATEY os) &
Oﬂé AT ARGeRglE o 2015 A4 G3tel tigh & A 52 A= Hok A= ok

B AdFoAE 24 AHNA e 5 e ARTE EEote] dS5S s wiEel A4 (reality)



Prediction of box office using data mining 1269

o) glom 7129} 95 44 Wil Hsl OWOM 452 27140 Agsozs 37 A7 Ads
o sl AriHos $o o 5ge nyrh

References

Jeon, S. and Son, Y.S. (2016). Effect of online word-of-mouth variables as predictors of box office, The
Korean Journal of Applied Statistics, 29, 657-678.

Kim, T., Hong, J., and Koo, H. (2013). Forecasting box-office revenue by considering social network services
in the Korean market, Journal Teknologi (Social Sciences), 64, 97-101.

Kim, Y.H. and Hong, J.H. (2011). A study for the development of motion picture box-office prediction
model, Communications for Statistical Applications and Methods, 18, 859-869.

Korean Film Council (2015). 2015 Korean film consumer survey, Korean Film.

Korean Film Council (2016). 2015 Korean film industry settlement, Korean Film, 71.

SAS Institute Inc (2012). Getting started with SAS Enterprise Miner 12.1, SAS Institute Inc., Cary.

Sharda, R. and Delen, D. (2006). Predicting box-office success of motion pictures with neural networks,
Ezxpert Systems with Applications, 30, 243-254.

Song, J. and Han, S. (2013). Predicting gross box office revenue for domestic films, Communications for
Statistical Applications and Methods, 20, 301-309.

Yim, J. and Hwang, B. (2014). Predicting movie success based on machine learning using twitter, KIPS
Transactions on Software and Data Engineering, 3, 263-270.

Zhang, L., Luo, J., and Yang, S. (2009). Forecasting box office revenue of movies with BP neural network,
Ezpert Systems with Applications, 36, 6580-6587.



Seonghyeon Jeon, Young Sook Son

1270

LI OIE{0}0]

A, £20isal
O — O T
i S Akt

4=, 20169 9 17 £H, 2016 10 202 XHEH)

e

(201641 79 22 T4,
Q o
FE 93 599 Amed F AAL) ASE R ANAAYE, MIP A29RY, Bysled,
e MEE gl AR A, AR 4, A% 1% 5, 223 A
A% L, AR AL, A5, 0, A, A%, 223 23
ohleh Tee] WA B 2, B2 2, 5o 59t 2
St AL A AL

2 d

support vector machine¥} Z+-2 do]g|ulolyd &

B 2% ¥ AW W dF0] o2olAy. 24, 57,
W2 mg

A 49) 22 9o AR £4L el v
o A%Ree ABH G 105 07 AN 13RS 49
BTk £9 HF el 7A Wae] 24N 5w

T

2 240N o3

2o) A3

2 22kl A WeEo]
90% °]d9] & A58
=7t Y Eolde B 4 Ark
FRE01: Ue222d, UIolEolold, Aot && o5, 2210 +d, AEELUR, 10-5 WA U8,
MLP AMAYUPS | support vector machine
TAY AYE Wwof 33" A

)l Qe A=A ADe] 71xd

(L&t E R

Al BT $85 3000, Addn B

T QY
J =
y A

| =22 20119
NRF-2011-0022864).
A A2} (61186) B33

(<3

=

At} E-mail:

ysson@jnu.ac.kr





