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Predicting the Number of Movie Audiences Through Variable
Selection Based on Information Gain Measure
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Abstract

In this study, we propose a methodology for predicting the movie audience based on movie information
that can be easily acquired before opening and effectively distinguishing qualitative variables. In addition,
we constructed a model to estimate the number of movie audiences at the time of data acquisition through
the configured variables. Another purpose of this study is to provide a criterion for categorizing success
of movies with qualitative characteristics. As an evaluation criterion, we used information gain ratio which
is the node selection criterion of C4.5 algorithm. Through the procedure we have selected 416 movie data
features. As a result of the multiple linear regression model, the performance of the regression model
using the variables selection method based on the information gain ratio was excellent.
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A3t ANBsy] A7l 2 FAE 4 5 He 5
Agk Abstel 24 9lrt(Kang, 2017). °ﬂ§}7} Z8)o]
AN E A5 AR E v R AR v 557t o]
A =k 2ehv S AT —r—’?“ﬂx—?‘ﬂ 4
o] W& g4 ¥]€(marginal cost)S ¢ Jo
A =9} (marginal revenue)-= BlHAHLZ F7}
A o] tafre] #ol& A& ole FEo|t w
2hx] 435t Al dste] A4S S
A&7} o= gt AEHo] 4 g B9 A
ste] 45 HAbskaak vH(Choi, 2016). 20164
g <33t oA Ao w2H 20168 AA =
Adst £AES 17.63%=2 Uelytorn] o] 5 &
A=) 309 Y o] ato] Ay efol =] = A5k o
g3le] A 21.771%% A Jepydel, e A=}
B FEZ 8 o 509 ¢ #|uke] 35 Al o
S 71233 9l Ae® vehdri(Son, 2018).
UZ}-E]—/(—] Oﬂi},] ?sﬂ /Hg,],—— 732-1-5]___ 44—714 = U]ﬂ
&3 A2 w9 T8 FaEl ookt A7) A
EEgledl, T3 s F= 80ES Fotsr] 9
g AT-5o] th A=t deelA ezl 7]
AFelMe A2, 25, w237 5 HEA7], 3
Heod o5 T3 29o® AAsdc Litman and
Kohl, 1989: Prag and Casavant, 1994). o]%
eIl AR AT HeE FTehs 4
<z %ﬂ%].o:] FA $E |23 A7) AP E 8
(Chang, 2017), ZAAA- <l o215 AiES
EEHE 33te] IS oS53 A= A=l
(Jang et al., 2009).
2y dlelye] 5 JleAAE aedhels

G35 Aztstr] A Al e Ax7iA] o] AR Rl
o2 Fxpe} g AA, A38 5 S AA o}
ghehs AHollM W 50 A7 oAb A37ke]
Ato]7} FiahA| e Elefof grh= wA17F oleh. Kim
and Kwon(2017)9] Qo= F2 2]l +3
7hegh ARnkE d8ste] AstAR A Fajel] gt
A S Algskdh ey st FaF 2716 #A
7hegh RS A S o dstE e AEE

2o] A W
et s Sl
AN
F25} w02 YA W
Aldks}aa) @k w74

33t AA ol Soll Ao FFmAL W FEI o}
& AT daelEs %%fﬂ A7k A= et
A SEet 32 5o 93t A= Wt 43t &3
Aol SAA ] S vlRIckE AT A3} A
R, o]F d&E, P&A, e 23/ 5 TR

o Hiz 3 Aol FAAQ Aeke vRIvhe A4
7b AAE A Litman, 1983: Stimpert and
Laux, 2008). =gk 7ale] AlgjAal &4l s 2
ol w o} dste] 3 A e e A F F8) A
of FAA A%s Frhe A7 AFE AAENS
(Jang et al., 2009).

A daE|Eo R s AEA Vo) o3 A
AL AR 933} VOD &3 ¢l&3) &3 89ld o
g 13 = gl (Moon, 2017). vro]H. wo]%]
—J—% %s} oﬂ:,LiL—_ 121 =4 u}o] (Text
Mining) & 53 %33} T35} o] & veo]H wo]x|t
57]el 83 &) Ae] oS A7t 218 ol
™ (Lee, 2017]), A &4 Aue} 54 &4 A K
Hhed& F8k vho| B wo|x|qt 779} el Al
H| L A7} z]"BQ‘”"/HChang 2017). gAAEAG
I, QlF A, SVM, thEAE S Fa 22kl 7
AEAE ‘{"éﬂ 011% 177 A= ek Jeon and
TFoll e 8-S 2= A3

o~

<Table 1>7 2},
£ AFedAe AAE AA A A 5] &
W) U el b oS oS vlastaal
7‘4_"‘%-’“: = A4rstch. AHA ]é‘/}—r"ﬂ AEZ T
(Entropy)+ 22 ¢& T%317] Sl 2 a3 g+
AR EEe- T3t} (Quinlan, 1986: 1993). o] & 4
22 viehiE A (1) 3 2
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(Table 1) Previous Studies in Movie Industry

Model Summary References
Positive impact on sales of video/DVD sales in SF and horror genres Litman(1983)
Multr Series, P&A, number of open screens, holidays are positive for sales Stimper and Laux(2008)
Linear performance
Regression : oo :
Inteqt and awareness of movies have a positive impact on the first Jang et al.(2009)
week's performance
Analysis of Movie VOD Entertainment Factors through Decision Tree and
’ . . Moon(2017)
Multiple Regression Analysis
E\‘/Iachl‘ne Clustering through text mining and forecasting performance by each cluster| Lee(2017)
earning
Clustering through text mining and forecasting performance for each cluster| Chang(2017)
Predicting movie audience number reflecting online word-of-mouth effect| Jeon and Son(2016)
HAMHAL © 3t JI=EH 2M
Ftropy(D) = — $plog, () ) 3. BAHAF A3l Chst 7| =8H 24
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33} FH dwlolele] S S8 A 5 233
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Entropy ,(D) = ) %XEntropy(Dj) (2) 3] 75 7iE-de] 201349 12499l A5} 9le] &%
P 5 ARE ST AARlE AAsl
ID\ ofel ASh HelA RS As) Al CTable 2> Collected Movie Data
(level) jel 3}]%13}% =2 e A &2l N Ttems Contents
TE UAE oz SEs A ?ﬂ‘“‘ jel sﬂp‘sh W Period 2013. 12~2016. 12
Z Al g 7}‘5?]"]‘4 Entropy(D;) = g Film Promotion Committee Integrated
A @l jol sekal= dlolE] A7 el A Q% ne ' Network(ht.tpI//WWW,kobis.OI'.kI'/)
Sites | Naver Movie(http://movie.naver.com/)
37] $l8 S AR 71dgkeltt. ol & &3 IMDB (http://www.imdb.com/)
o A (1)} A (2)9] 22 Esle] AW 2589 7 Internet news articles
3 = glon o]2 o7 Esh A 3} 7+ Movie title, opening date, sales volume,
5 alert o] E 4 st A (3)3F 2t number of audience, number of movie
screenings, frequency of movie screenings,
Gain(A) = Entropy(D) — Entropy , (D) (3) p genre, distributor, viewing class, director,
A Attributes . . . .
major actor, movie rating before opening,
L number of rated participants before
v =5 AAshe 7152 Gain(4)9] g 7P opening, rating of movie critic, number of
A e E8ws AS AASE Ao} rated critic, estimated production cost
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(Table 3> Quantitative Attribute Information

Attribute Average Max Min
audience(1000) 154.4 1761.3 10
ratin'g before 8.82 10 0
opening
No. of participant 606.1 26,665 0
critic rating 5.56 9.5 0
No. of critic 5.7 18 0

max no. of movie

: 588.5 1,991 50
screenings

No. of screens at

X 501.2 1,864 31
opening

frequency of

. 36,285.8 | 212,675 | 2,291
screening

estimated cost | 55 197 6 | 950000 | 90
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(Table 4> Genre Division and Information Gain

Genre Number R(a{;:i)o Gain
action 117 41.6

Gl no-action 118 42 0.0461
animation 46 16.4
action 117 41.6
action 118 42

a2 animatiqn/ 2% 93 0.0559

non asia

anir;;;ion/ 920 71
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(Table 5 Selected Variables
Attribute Transformation Gain
Target no. of audience 1007590, 500~1000, 1000~2500, 2500~5000, above 5000 ~
(unit : 1000)
No. of screens at opening | Numeric 0.4688
estimated cost adjusted value 0.1903
No. of participant Numeric 0.1696
No. of critic Numeric 0.1377
director power under 1000, 1000~5000, above 5000(unit : 1000) 0.1011
distributor Big4, medium, foreigner direct 0.0935
Independent -
actor power under 1000, 1000~2500, 2500~5000, above 5000(unit : 1000)| 0.0902
country domestic, USA, another 0.0596
genre action, no-action, ani-asia, ani-non asia 0.0559
viewing class all, above 12 years, above 15 years, no youth 0.0337
holiday in a week yes, no 0.0284
season spring, summer, fall, winter 0.0172
ojef 22 WA o. g vpmz] 6742] WMol o)A woleh At A3E Aelstd (Table 6)3 2t}
= ARASEE ARete] RS ARkl v
(Table 5)&= #FA <l 23 AH4-4 S5 12 (Table 6> Correlation Analysis
N SPusES Ayt cost director | actor
FHWGE 1A 5 Sl mel 5EgoR T after [ o 1
sl SRHes Hed 23" 5, AR m1vsa+hslzng director | 0.105
A Aeizh ¢, o] F@o) 5 52 7H4 A W actor | -0.181 0.38 1
ot AT T, wlEAF T, ul-Ts] R A cost | director | actor
AL T8, A2 T, BREF, AR F 15 ) after | cost 1
ol B S5 AL She) W g 52 2 oy | director | 0.087
= 12709 W47} AFeE gt actor -0.214 0.379 1
5. HIOIE{O0|Y 2Y =S ATAew eyl ndd 483t F4
dlole] A3 WellA 105 A SS AAl8ke] 2ds
AR 25Eo] F2 W 27 A et A Fch HeRe A WeEst Al E &4
of A s] nds F3l oS Aol Aols & sflom T A3 27] wd Welx) e vy A
oletazt shsict. vheAdd s £ F33t7] A 2, FollA/arellab A=), 2H5ate] 1008E o] 4te] W
Al 7S w3 A4 5 5 i o] 4 F7F frovlgh MR eyt AR 258 Ad ®
352 5001 How Wgkslolc). Az, 5t o] A AF, 15 ol 7Y s, =l Al =
w-§-gke] o] A5A 5 A Ag 16182 d3tel s A 2 A, Al 7HEse] 5007 o] Ake] Wit
FEAE AAG A7 s 2 0.5 v ARtAE omjgt W2 vepgt), 3 RAFS 32 27l =
woleh w3k A2 AEA S BAs L AFEake] vl 9 0.266, AR 258 A9 29 0.3942 AR A5
okl o] ASAE AR 0644«] sl il Ak & AlE wdo] droe] 2 7o vehgt oF
Ha &

plRke] A& 1337 2ele] 48 A= (Table 73 3rt,
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(Table 7) Result of Model Fitting

Model using information gain

attribute coefficient p-value
holiday : yes’ 364,724 .4 0.04169
country : ~137,067 0.602286
another
country : 997,288.7 0.000146
domestic
distributer - ~434.280 0.029653
medium
distributor : 414.205.6 0.084554
foreigner direct
above 12 141,559.3 0.655358
above 15 467,343 0.145999
no youth 3.488.4217 0.992149
genre : no action -175,192 0.362677
genre - aninon -172,756 0.68287
asia
genre : ani-asia -546,684 0.184694
adjusted cost 0.007308 0.000252
director : under
1000 111,386.8 0.593464
director : 308,912.7 0.158041
1000~5000 e ‘
director :
above 5000°" 1,817,796 2.69E-06
actor :
ander 1000 358,172 0.24498
actor :
1000~2500 -483,574 0.172184
actor :
9500~5000 263,428 0.492502
actor :
above 5000 89,6830.2 0.116565
Multiple R-squared : 0.3184
original model Adjusted R-squared : 0.266
& F-statistic : 6.074 on 18 and 234 DF.
p-value : 4.8e-12
Multiple R-squared : 0.4469
ain model Adjusted R-squared @ 0.394
& F-statistic : 8.447 on 22 and 230 DF
p-value : ¢ 2.2e-16
5SS AT Bde] AHg A mdel 2]
2dld] gu)sle] t]$ &2 R-squared &g 7He
A% Qg 5 ot

RMSE$ MAPEE 4F&3l] A
2l 75 elS3E 022 H3sle] RMSESF MAPE

we] 3ol &

S AkEsisi). g4 oAl Ee mdS Eel 2016
9 19 12970419 A58 dlele] A gl #4-3
Az %27] wde] 49 RMSEE 1282156, MAPE
£ 231.02% % vehgtl. AR A58 A zele] A
% RMSE 1339819, MAPE 216.78%% RMSE
Z7] mdo] ozt AA ygkor}t MAPEANAE A
_/,:g‘xdau UE“O] 27] ntﬂiq_ :r_q_ RMSE"ﬂH
T mdo] 10% vluke] o] Mol MAPEeA
10% ol#e] Aol & ®olch, webr] mdo] +4 R
A w3 LS st 2 o X 258 A9 o)
T3 o] of|5Ho] thh 3ty & 5
ek, ol AHelshd (Table 8)3 .

rlr e korre

(Table 8 Accuracy Measures

measure Original model Gain model

RMSE 1282156 1339819

MAPE 231.02% 216.78%
6.2 =

15913 B34 DB
% 016“1 12%77};<] 27

2
L
=
2

rr

0(
OJ.u
j°,L
o,

B A5l Be SH0R 54T FEe: Aol
SEEE LS
A= 5] TS A wel] et 97 8
SE M) A wrh EbH WF PR 2]
5 3



26 JOURNAL OF INFORMATION TECHNOLOGY APPLICATIONS & MANAGEMENT

References

(1) Chang, J. Y., "An Experimental Evalua-
tion of Box office Revenue Prediction
through Social Bigdata Analysis and
Machine Learning’, 7The Journal of The
Institute of Internet, Broadcasting and
Communication, Vol. 17, No. 3, 2017,
pp. 167-173.

(2) Choi, B., “Study on Competitiveness and
Economic Impact of Film Industry’, Korea
Film Council, 2016-03, 2016.

(3] Industrial Policy Research Team, 2016
Korean film closing, Korea Film Council,
2016.

(4) Jang, B., Lee, Y., Kim, B., and Nam, S.,
“Elaborating Movie Performance Forecast
Through Psychological Variables : Focu-
sing on the First Week Performance’,
Korean Society for Journalism & Com-
munication Studies, Vol. 53, No. 4, 2009,
pp. 346-371.

(5) Jeon, S. and Son, Y. S., "Prediction of
box office using data mining’, Korean
Journal of Applied Statistics, Vol. 29,
No. 7, 2016, pp. 1257-2170.

(6) Kang, S. J., "Analysis Box Office Success
of A Movie-Focused on Commercial Film
Released in 2016, Journal of the Korean
FEntertainment Industry Association, Vol.
11, No. 5, 2017, pp. 1-15.

(7) Kim, Y. and Kwon, O., "Movie Perfor-
mance Indicators to Predict for Inves-
tors”, Journal of the Korean Data Analy-
sis Society, Vol. 19, No. 4, 2017, pp. 1963~
1975.

(8) Lee, J., A study on movie success pre-
diction model using textmining and naive
bayes, Hongik University, Thesis for Mas-
ter degree, 2017.

(9) Litman, B. and Kohl, L. S., "Predicting
financial success of motion pictures : The
'80s experience’, Journal of Media Eco-
nomics, Vol. 2, Issue 2, 1989, pp. 35-50.

(10) Litman, B. R., "Predicting success of
theatrical movies : An empirical study’,
Journal of Popular Culture, Vol. 16, No.
4, 1983, pp. 159-175.

(11) Moon, J., Analyzing the characteristics
of movie VOD success using decision tree
and multiple linear regression, Seoul
National University of Science and Tech-
nology, Thesis for Master degree, 2017.

(12) Prag, J. and Casavant, J., "An empirical
study of the determinants of revenues
and marketing expenditures in the mo-
tion picture industry’, Journal of Cul-
tural Economics, Vol. 18, Issue 3, 1994,
pp. 217-235.

(13) Quinlan, J. R., "C4. 5 : Programming for
machine learning”, Morgan Kauffmann,
Vol. 38, 1993.

(14) Quinlan, J. R., “Induction of decision
trees’, Machine Learning, Vol. 1, 1986,
pp. 81-106.

(15) Rasheed, Z. and Shah, M., "Movie Genre
Classification By Exploiting Audio-visual
Features of Previews', International Con-
ference on Pattern Recognition, IEEFE,
Vol. 2, 2002, pp. 1086-1089.

(16) Son, J., “2016 Korean movie profitability
analysis’, Korea Film Council, 2018.

(17) Stimpert, J. L. and Laux, J. A., factors
Influencing Motion Picture Success :
Empirical Review And Update’, Journal
of Business & Economics Research, Vol.
6, No. 11, 2008, pp. 39-52.



ox
HT
>
n
1o
N
=
10
rﬂ:
>
r
i
fjo
ofm
s
0L
_k')l
=l
i
4>
=2
By

H267 H3=
27

PSP

} 2 A

Al B =
g e stal Ablgatatol A At
- ’
sle) KAI_ST Absd stz Al 73odA
pag _—:;.l_b‘]— tq-/n]. s;}_ﬂ% %%_}ﬁi,‘lﬂ%

L =3 =

3. 3]91%A Solth =2 AF Folc} LG CNS SlEF
A e el CRM A2k 7 2
o 7%

A2® F= Awsl A A3 5 ERP /‘1:
'jﬂ IT AMES F3ssich, T8 FAlHol= vld|o]
B, »uleEdA R . o

o molet 2], dloJejuteld, M2k oJabdA] Al



