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m Abstract m

Motion picture industry in Korea has been growing constantly and aroused various kinds of research attention.
Particularly, the introduction of official box-office database service brought quantitative studies. However, approaches
based on diffusion models have been rarely found with domestic film markets. In addition to the fundamental statistical
review on Korea and US film markets, we applied a diffusion model to daily box-office revenue. Unlike conventional
preference of Gamma distribution on the film markets, estimation results proved that BMIC can also explain the trend
of daily revenue successfully. The comparison with BMIC showed that there is a distinctive difference in diffusion patterns
of Korea and US film markets. Generally, word-of-mouth effect appeared more significant in Korea.
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(Table 1) Statistics for Box Office Revenue in

Korea and US Film Markets
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(Table 2) Statistics for Screening Days in Korea
and US Film Markets

Skew

Max | Min | Avg. | Median |Stdev.| CV
ness

Korea| 48 | 6 | 17.7 17 | 759 10429 | 1.348
US |121] 11 | 321 28 18230568 | 3.047

Screening Days (Korea)
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<Figure 3> Histograms for Screening Days
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{Table 3> Statistics for Distribution Power in
Korea and US Film Markets
. . Skew
Max| Min | Avg. |Median|Stdev.| CV
ness

Korea |1210| 108 | 444.1 | 398 |203.1]0457| 1.229

US |4404| 924 |3130.0| 3121 |635.50.203|-0.798
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Korea | 2413.4|285.2 | 8676 | 735.0 |465.4|0.536| 1.052

Profitability (Korea)

US Film Markets

Max | Min | Avg. |Median|Stdev.| CV

US |2587.8|308.0 | 7340 | 629.0 |358.7]0.489| 2.208

(Table 4) Statistics for Profitability in Korea and
Note) Profitability was calculated as $/screen per day.
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APEE vlustarat skl deEd SaF 2 e
dubH o g oJst A F FL ¥pAo T A Fole
Frolof] A3t Aoz Uzl A 2 FH(Exponential
model), H13EAQ] 4t B39 Bass 23 (Bass model),
S5 FxolWA TS FEje] Fo] #A ] Golg

del), 722]2L Bass =g 9 %
| & ¥AE s§243 BMIC(Bass model with
integration constant)©]t}.
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stk mgoltl. & 9|, Bass Z¥o] AE® 7

L NMat)=m

7F =Y, 4 i BEFe a={p ¢ m} 7t Bk

kA oju] HlAE AL A 7HA] B4R o] F

7 32k F 3kl 1" XS = o] Hrk
=

S 7 A 175709 Gl ek St mY
=S thS2] <Table 7> 2okslt}.

A" A4 adjusted R 2} RMSE(Root mean

squared error)oll Al B 7iu} R&o] 714 94

A= Bt a2y A4 2o Aol thE A

Ro| ulsf Azgk Aol Bal, vpA| Al o] A

ZI Al

o 1

& & AfolE HolA il Ut

(Table 7) Diffusion Model Fitness for Korean Film
Market
Measure|  Model Mean |Median| Std | Best
Exponential | 0.968 | 0974 | 0.025 | 33
Gamma | 0.979 | 0.986 | 0.023 | 108
Bass 0978 | 0983 | 0.022 25
BMIC 0976 | 0982 | 0.025 9
Exponential | 0.190 | 0.107 | 0.257
RMSE | Gamma | 0.145 | 0.089 | 0.183 | 120
(m$) Bass 0.147 | 0.091 | 0171 9
BMIC 0.146 | 0.091 | 0169 | 42

AdjR’

Note) Last column indicates the number of movie titles
where the row model performed best in the man-
ner of Adj.R® or RMSE, respectively.

Dzsi 7]—4 /H# Z o]E 74]%4 o7 H]E_é}ﬂ _?,]gH
43| 8] 21 (paired t-test) S A AISFATE 4ol <€)
¥ Rygso] el A wyds o, A4
A% Bohs RMSEZF A3twe] 97k & o 43
st A 18t RMSE#S 7122 5%9]
fro) #3e A4 BAAAL I A% de

<Table 8>3} 2t}

(Table 8> RMSE Comparison for Korean Film Market

Exponential| Gamma | Bass BMIC
Exponential 9 27 16
Gamma 166 135 128
Bass 148 40 100
BMIC 159 47 166

Note) Each cell contains a number of cases (movies)
where the row model fits better than the column
model. Bold numbers indicate that the row model
is better than the column model for more than a
half of the films.
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(Table 9 Result for Statistical Analysis of Models
for Korean Film Market

B Homogene
a0 | |Gamma| Bass | BMIC Sggget
Exponential 0.000 | 0.000 | 0.000 B
Gamma 0.000 0.320 | 0.696 A
Bass 0.000 | 0.320 0.001 A
BMIC 0.000 | 0.69% |0.001 A

{Table 11> RMSE Comparison for US Film Market

Exponential| Gamma | Bass BMIC
Exponential 0 79 25
Gamma 123 115 96
Bass 44 8 48
BMIC 98 27 116

Note) Each cell contains a number of cases (movies)
where the row model fits better than the column
model. Bold numbers indicate that the row model
is better than the column model for more than
a half of the films.

(Table 12> Result for Statistical Analysis of
Models for US Film Market

Note) Each cell shows the p-value of the paired t-test
on RMSE with row and column models. Underlined
values indicate insignificant cases, whereas bold
numbers are the others. Homogeneous subsets
were defined by Duncan’s multiple range test with
significance level 5%.

FPHoR % ul, BT AFel GahEdl Mg 4
e St B 2u REe BMICOIT) AR
£ gtig o APEAA ool 4 2a qlo.
o}, BMICE Bass w80] 74 a4 4] o4& 2
Lok gelAl Szt gl

ngoz, W% Agel GshEe] YA e
NEoR 7 H nYel APEE wusgn

(Table 10) Diffusion Model Fitness for US Film Market

Model Mean |Median| Std | Best
Exponential | 0972 | 0979 | 0.027 0
Gamma | 0.989 | 0.991 | 0.010 | 100

Measure

-2
AdR Bass 0976 | 0980 | 0.025 1
BMIC 0979 | 0988 | 0.028 | 22
Exponential | 1.759 | 1.171 | 1.790 0
RMSE | Gamma | 1.027 | 0.735 | 0.842 | 96

(m$) Bass 1520 | 1.114 | 1.49% 0
BMIC 1.349 | 0.876 | 1487 | 27
Note) Last column indicates the number of movie titles

where the row model performed best in the manner
of Adj.R? or RMSE, respectively.

E Homogene
XDONE| - mmal Bass | BMIC ous
ntial .
Subset
Exponential 0.000 |0.008 | 0.000 C
Gamma | 0.000 0.000 | 0.000 A
Bass 0.008 | 0.000 0.000 BC
BMIC 0.000 | 0.000 |0.000 AB

Note) Each cell shows the p-value of the paired t-test
on RMSE with row and column models. Homo-
geneous subsets were defined by Duncan’s multi-
ple range test with significance level 5%.

vl Aol Ad= dhare] Aok wlas] giep
o] AdA 97 FEYRItE ApolE Helh
2l By e ohE A Zxo tia) BF o3 2o]
2 3wt Holyton, BMICE &= A3} vzt
7HA 2 A9} Bass 3ol Hlal] Holwkth 1eivt
Duncan 7174 A3 7hatel BMICO| A5 #kel7t
frofmshA] e FEoleta wata vk 4§
AT A, B, C= Asol $58 AU R BAIEA
o} w) = Al A =i & shube] 5ol 52 Bass
mgo] thg Al 7HA] Bl el X7 fon] A
Azstrte Holtk

<Figure 6> o 23 A3% vuwg Qo515
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np el A g3t Sk AR S Adasted de
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718kl Slek. wEk a4 o] o] 3 wstol thFdt ot
AF ol HE=o & Bass B9 W A5
s} #& Aol A 1 52t Bass 239 Algo] AL
A& WSskal ek WA Bass 239 A4S 7H7
BMIC®] 739 2ol A vp ZErtEolu 5o
W AAE ol gste] it RS et 2
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Model Fitness (Korea)

.190 Exponential

. 147 Bass

. 146 BMIC

. 145 Gamma

Model Fitness (US)

1.759 Exponential

1.520 Bass
1.349 BMIC
1.027 Gamma

Note) Horizontal lengths of black bars are proportional
to the numbers on them (RMSE in m$). Vertically
connected lines indicates homogeneous subsets
tested by Duncan’s test (Left is better).

<Figure 6> Summary of Model Fitness Comparison

......

Takeoff.-' '-.__. 1 peak

(Table 13> BMIC Estimation Results for Films in
Korea and US Markets

Korea | US

Screening Days 17.7 32.1

Total Boxoffice(m$) 10.1 97.9

Statistics Total Screens 8414 120,081

(& o) el s

Days in Top 5 16 18

P 0078 | 0.088

q 0.193 | 0.019

BMIC F(0) 0.006 | 0043
Parameter

Estimates a/p 247 0.22

Takeoff(day) -16 | -268

Peak(day) 33| -145

<Table 13> Yeldt 4 A3E vlgo =z
AF FolE Hlasl] ®7] $)s) BMIC 2ol wh&
= <Figure 7> L}F/Pﬁﬁi‘:} S gste] At
TE7F 2A 2= AE 101 m$, V=
I mP)< s, AAFQ G BF 1= §gk
A7t 3H( Normalization) 2 7 % tH23].

|

53 =y ol
fr o 19 ﬁ

e Korea

-30 -20 -10 0

Days from release

20 30 40

<Figure 7> Diffusion patterns of films in Korea and US markets
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