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Abstract
Domestic film industry sales are increasing every year. Theaters are the primary sales channels for movies
and the number of audiences using the theater affects additional selling rights. Therefore, the number of
audiences using the theater is an important factor directly linked to movie industry sales. In this paper we
consider a hybrid model that combines a multiple linear regression model and the Bass model to predict the
audience numbers for a specific day. By combining the two models, the predictive value of the regression
analysis was corrected to that of the Bass model. In the analysis, three films with different release dates were
used. All subset regression method is used to generate all possible combinations and 5-fold cross validation
to estimate the model 5 times. In this case, the predicted value is obtained from the model with the smallest
root mean square error and then combined with the predicted value of the Bass model to obtain the final
predicted value. With the existence of past data, it was confirmed that the weight of the Bass model increases

and the compensation is added to the predicted value.

Keywords: Korean Film Council, generalized least squares method, multiple regression, Bass model, hybrid

model
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Calendar Heat Map of Audience
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Figure 2.1. Heatmap of movie audience (2012.10.01-2014.10.05).
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Figure 2.2. Histogram of cumulative number of audience. Figure 2.3. Comparison of total sales.
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Figure 2.4. Fanplot of director group. Figure 2.5. Barplot of distributor group.
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Figure 2.8. Barplot of average audience by day and month.

Figure 2.6. Barplot of genre group.
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Figure 2.9. Treemap of ranking group.

Table 2.1. Description of variables
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Figure 2.10. Distribution of director average maximum number of audiences before/after log-transformation.
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Figure 2.11. Cumulative moive audience by day release.
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Figure 3.1. Shape of Bass curve according to parameters.
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Table 4.1. Summary of final hybrid model by target movie
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Table 4.2. The table of coefficients of GLS

457

Variable Coefficients Std. error p-value

9 2} 0.6112 0.0050 0.0000
o 2}2 —0.0511 0.0007 0.0000
A3 0.0014 0.00002 0.0000
29 .group2 0.0074 0.0035 0.0342
2.9 .group3 0.0772 0.0036 0.0000
9 —0.0536 0.0289 0.0636
Wel 2 2 log(AAIHF+2HA4) 0.9715 0.0534 0.0000
log(A=H w32 4) —0.0243 0.0483 0.6146
22 .group2 0.0692 0.0374 0.0641
22 group3 0.0851 0.0414 0.0400
=2 .group4 0.0647 0.1172 0.5807
A& .group2 0.0411 0.0082 0.0000
A& .group3 0.0384 0.0123 0.0018
log(before. A24* + 1) 0.0339 0.0128 0.0080
ol 2} 0.7491 0.0067 0.0000
A x}2 —0.0911 0.0014 0.0000
A3 0.0038 0.00008 0.0000
29 .group? —0.0031 0.0045 0.4902
29 group3 0.0982 0.0047 0.0000
<210 0.0336 0.0281 0.2324
log(AAIHF+2 HA5) 0.7888 0.0369 0.0000
Al B2 log( =T ) BHAS) 0.1941 0.0310 0.6146
22 group2 0.0423 0.0357 0.2361
=2 .group3 0.0162 0.0406 0.6902
A= .groupd 0.1565 0.1174 0.1825
A& .group2 0.0457 0.0100 0.0000
A& group3 0.0377 0.0147 0.0103
B} FA}b.group2 —0.0326 0.0393 0.4073
wjFA}.group3 —0.0264 0.0450 0.5572
Azp 0.7991 0.0172 0.0000
ol x}2 —0.0172 0.0078 0.0000
A3 0.0057 0.0010 0.0000
29 group2 —0.0587 0.0104 0.0000
29 .group3 0.0910 0.0107 0.0000
410 0.0715 0.0547 0.1910
corge log(Z=H @A AAS5) 0.8046 0.0242 0.0000
=33 group? 0.1805 0.0961 0.0605
=% .group3 0.1260 0.0875 0.1499
S5 .groupd 0.2905 0.0941 0.0021
log(Z=d 7 AA%) 0.1154 0.0744 0.1209
A& .group2 0.0744 0.0202 0.0002
A& .group3 0.0515 0.0307 0.0939
log(MF A Z2 Tl @A) 0.1948 0.0363 0.0000

GLS = generalized least square.
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Table 4.3. Parameter of Bass model

wE X 2 Al H2}
Parameter - — - —
Estimate p-value Signif. code Estimate p-value Signif. code
p 0.1637 0.000 HoHK 0.00027 0.9994
q 0.477 0.000 HoHK —0.2759 0.0394 *
M 94400 0.000 Rl 671400000 0.9994

Signif. codes: 0 “*** 0.001 “**’ 0.01 “*’ 0.05 <> 0.1 <’ 1.

Table 4.4. The results of target movies audience predictions

e 3} o &4 AA 2% RMSE AEE
g 2 124,526 103,318 21,208 82.97%

A 2R} 1,227,764 1,258,835 31,071 97.53%
zgge 492,809 555,409 62,600 88.73%

RMSE = root mean square error.

Table 4.5. Comparison of predicted values based on models for ‘Very Good Girl’
GLS Bass Hybrid A A7k
107,717 163,746 124,526 103,318

GLS = generalized least square.

v SoiEvie] Aol G10, SFT 5 W47} K154 ok A7) ug ol W A
5-cross validation& 0]—%—;11 RMSEE 7|&2o2 H4E MHg] 7] wj&o 793518 L H4Eo] £
9 Aoz A7 2 AT B3] BASE o35 Aol] uhRel foIhA] e Wk TR o
Aol = Fabsirt. HlE] ‘} é’-"} AR AHGH WeE F AT} AXNHAFH AN AFT
Apso] 14 2 GFE WAL gon, vAE Aels]l gl B EABAS W) Qi
chaebel Aol QRS AEARHNBAGIL FAVA] 1 2 FFE WAL AL FAD 5

Table 4.3 Bass2d2 HH B4 p,q, M A8k &olt}t. Hlg] ¢ Aol AFRH Bass23o B
FAXEL BT §oS g /X2 9l v ARl AMEH BassEP O By FAHXEL BAS
= 2 A7} ygith o] Bass 289 544 A d olE 7} 2R oF 517 wl
Fo Yehe d4dolgta B = 9tk HEHo® ‘wg] 2’2 Bass 23S 293 Hybrid 23]
HEE QAR ARAP U =etFeb o] Ffolls Bass 2o 29E A o2 GLS B3] &5 it
Table 4.4 B}l 43}9] 109 129 AA| FHBAAR) oS 2ABAFE v Folth. ‘ARAP 7}
A EE 97.5%= 71 ZEsHA A& Eﬂ%a}’h oF 88.7%9] A& ES Rk FA dlolgrt
74 wgkd wlE] & AL oF 83% = MW A AR3 JZES Kl Table 4.5= Hybrid 28o] &
|5 ‘wlg] & A9 GLS, Bass, Hybrid mﬂ AEZES v w3 Folth. Bass 23 o] AAIgH 713
A5 Holal ¢la GLS R3o] ARG 717 24 235 yepith olggh 2x7F HAYst o
FAHog g3to] 238 ¢ 25 HAE FAEHE ol wE) Hg X 2 23 s+ 8 d
o 300014 5008 FAHcE A3 $o] Fo] 9 <) 5} _
gEeb e 7459 t¥zte]7] wjEo] S0l thd AR Yok AETS v A2 AEFad
BAATE 0] &35le] AA3IH el o) Z o] 2xk9] Ylolga At
‘A B2 A tolEl 7t £ATO = BassE 2] 71271 00]917] w20 Bass232] &84S &
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Table 4.6. The results of an additional analysis for ‘The Informant’

Ne & F4d o & Ak Bass 7}&X%] Hybrid @1Z3k A A 7k RMSE
0-39 108} 0 1,227,764 1,258,835 31071
0-10¢ 204 =} 0.2 1,623,978 1,626,847 2869

RMSE = root mean square error.

OJHE 10425 A5 429 104A7HA1 9] HolE & 20448 <53 dAE nlug ®ot}h. 7]E
EAolA= Bass 239] 715217 0, RMSEZ} 310710] 91t} 134474419 HlojHE dulolE &
20420 AALE o SR YT Y Bass 23O 7FEA]7} 0.2, RMSE7} 28698 ##4]3] 20l AL

5. A&

E AN E 939 &4 4 FEBAS AS5S 8 ST DS oA AFshe dE vk
29l Y HHE 0|83}y o EPHFES AT GLS WS o83 g74S 2HL 93
WS A= WH o2& All Subset regression & AMS3191A 55 2k A% WS B3l A4t
d RMSEZ 239 AT E H7lelt}t. o]& Bass 2383 715 283k Hybrid 28 53 &4 4+
£ 9

|55kt

Wl 3 2 A AA 10429 dHleole7h AR A BAP Y] Gl FA 3L HloleRt &
ARt c=ekEeb = ol HA o2 AEl7] W&ol AA dlelezt EAEHA FdTh HA dle]
E7F EAshs wlg] X A, AlEAA Bass 239 B8] vehd Aoz Z[thARE vlg] X Ao
B8-S YERiTH XﬂHXP— 394 #A HolE7F A= Bass 232 715271 0013tk £4
o] 134A7tA 9] HolHE F7t2 FAMA AEAPE oAl EAHE 23, Bass 232 77t
0.2 F7Fsta RMSE®: 2869 AA 3] Zol& 2g 1T 5 AN
H =72 gsle] FAAASF &S 3] GLS 233} Bass S 233 Hybrid 28-S F83 R
th Hybrid RS AHet o]f= ARbA QA th53] 7| R0 o525 SA P Bass RPox HA
3}7] 9)3tolt}. Bxuk Bass R&EL #AQ HolEE 7uog ujgfe £2F d&F 4 gl 23 o])
wf2oll, u7hE Aol F3tll= A8 5 flok mAE AEie] d3e v T RY S Bt oS

1

92 polt e AT B Atk A 92 59 BAFFRol obd WAF HolH R A

aE =

m?i'ﬂ

t ﬂil

O

e FFE T dlolEzt 2AA S B 5L ol7]
s ChS SYUSE Fobstel R4S AR EE AT £2 Aolet AZHt
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