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#2110 olstz, 53494 A= SAIHA &

of £4of) e,

log(sales;) = B, + B,Scr; + Byd Pow; + Byact1 Pow, 2)
+ Bact2 Pow; + Bydist A, + BySeason; + B, Action,
+ BgComedy, + ByDP, + 3,,DP18; + 3, national,

+ B, Avgbe f Review; + 3,3be f Review Vol; +¢;

log(sales;) = B, + B,5¢cr; + Boyd Pow, + Byactl Pow; (3)
+ Bact2 Pow; + BydistA; + BySeason; + B, Action;

+ BgComedy; + ByDP, + 3,,DP18; + 3,,national,

+ B0 Avgbe fReview, + B,3be f Review Vol

+ B, be fReview Pos Ratio, + ¢,

& WA AR F ekl AT skl
WA AR 95 A 2Y )9 (G)el AL
_‘I

Hold 2ol 24 WEE AR 5 doleE 5

1 5
of 92 Wz AP e A 22kl e
F2 sl ot anAEo] Zdidge] F2 b
Ehgol vt 7iE & 2] e obF Jsks
estA g2 anAEe] JdE= A A
g B2 wHASe] A EA Fpt F
Aol FFE T & 4 Sl FerEn e
of SAMSRE AMEE RE WA Hes g3t
FY7IESE vk et THgor 71E
2Pt FLSHA AHERTE ool uhet AiE * 2
2hel FAETE A A2 A @d)~(5)2 2.

log(sales;) = B, + B,Scr; + Byd Pow, + Byactl Pow; (4)
+ Byact2 Pow,; + BydistA; + BgSeason; + B, Action;
+ BgComedy; + ByDP, + 3, DP18; + 3, national,

+ B, AvgAft Review, + B, A ft Review Vol + ¢,
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<E 4> BN 2SS W4 20008
28(1) 28() 280 2834
A4 VIF A4 VIF A4 VIF A= VIF
24T 19.758™" 21.190" 18.596" 20.416"
=t (0.492) (0.669) (0.477) (0.673)
s [pmT o [T | e g
dPow ?(')9812% 1.156 (()6(.)81211) 1.157 ?6(.)81639) 1.148 (()(-)(.)8;188) 1.150
actl Pow DOL0 | wisa | O0U9 |y igs | OOL8 g | O0IL g
act2 Pow ?&%gg;) 1219 ((]6%887;) 1.229 ?(')933?; 1219 ?@9553;) 1.229
distA %0016(251) 1.086 %00?;9) 1.090 ?d?fg‘;; 1.087 %61.?;;*7) 1.087
Season ((](')?.’%1;) 1.028 ((]02?;7) 1.029 ?gff;?;) 1.029 (()62.173;) 1.029
Action ?5.‘153; 1329 ((]6%125;) 1336 ?6?1261523 1329 %_‘fg; 1334
Comedy 6)91'33? 1171 (_091'3% 1.182 &f’fég? 1173 &)(_)1'3?)‘ 1.188
DG &ng.gg()a** 1.414 &)91'2??** 1.420 (’091'22.?** 1.433 (’()91'23‘{* 1.435
DG18 (_001%()) 1.131 &)91'%?** 1.131 &)01%? 1.147 aﬁi%w 1.147
national &)0123 1352 (_()(.)iggé);** 1356 (_o.ligé?** 1352 (_o.ligi?w 1353
Avgbe f Review ?('%37) 1.047 ?61.88291) 1.204
AvgAftReview 0201 | 127 | 0318 s
be f Review Vol ?008857) 1.075 %?883;; 1.078
Aft Review Vol (()6(.)833; 1.089 (()698833 1.093
be f Review Pos Ratio %01597;*) 1.109
AftReview Pos Ratio %0467(1;*) 1.111
2HF dEd 23.52" 2291 25.6" 25.4"
AdjR? 0.343 0.365 0.373 0.389

* 1 p<0.05, % 1 p <001 ;
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log(sales;) = B, + B,5¢cr; + Byd Pow, + Byactl Pow; (5)
+ Byact2 Pow; + Bydist A, + BySeason, + B, Action,

+ BsComedy; + B,DP, + [3,,DPL8; + 3;;national,

+ B Avgbe f Review; + B,3be fReview Vol

+ 5, AftReview Pos Ratio; +¢;
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log(salesi)

Gt s riEo] =g gk

Ser; Pt ME- =3l
dPow; g 3}i o o) e Al ol d 5 d gk g 3k -
actl Pow, g ki AMA FA Lol A5 A EA S G35
act2 Pow, galio] FHA FAM 7ol A5 At E AT G 3
distA; 3 )i ol AR T ol 4 ﬁ 20%<1 74 $-1
Season; 3} MEA 7] 7S5 7) D A1
Action; o3} o =7} oﬂ/\.‘io Ao 1
Comedy; g3l 0 a7 Zuod A $-1
DG A3t BE ol AAULAA A 1
DGI8, D3t AeEol Aadd T =TI B4 1
national; g 3}ti] Al &= 717 L] =9 A 9-1
Avgbe fReview, d3}50] 7o) d A H A
AvgAftReview, 33} B o) T HFH A
be fReview Vol, Qstio) 78 ol A E AF S A
AftReview Vol F3tio] B ol F A dE A2 A5
be f Review Pos Ratot; A3} ME oA IR RAZ = FANZ v &
AftReview Pos Ratio, Ao ME ol ZAAE dF F LAY F &
<H 3> 3 220 Ot 7| 2EA T &4
B =AU HEWA e s
N G Te)) 8377 2122 1581 537
2I0j&H 21.37 21.48 1.95 537
Hes s 192.8 186 111.3 537
d= I 7.89 6 6.53 537
ZHEf 21 HEkA 13.33 13 7.21 537
FHHR2 FakA 12.91 12 8.92 537
Ag HigAt Hig g3t 395
g47| e g3t 275
MM H= F5t 173
0| Z= Fot 88
HA| 2ot 35t 131
YA HpSE0F F3} 112
= LHA| 2 gst 175
Q=42 Fa} 362
e ¥ BEY 8.42 8.70 1.46 537
e =B 7.30 7.50 3.24 537
e oz s 6.45 4 22.82 3465
e =g 103 35 416.9 55579
he d 3ds=HlE 0.77 0.71 0.112 537
he & 382 HlE 0.80 0.75 0.106 537
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The Effects of Consumer Opinion
on Box Office Performance in the Korean Movie Market:

An Opinion Mining Application

Bumsoo Kim*, Joo Hwan Seo**

ABSTRACT

The movie industry is one of the biggest entertainment industries which involve many decisions from
various interested parties. However, it also is an extremely risky venture and there has been great interest in
identifying the key factors for box office success. There are many possible reasons behind a successful movie
such as the participating director and actors, the narrative, the number of opening weeks and so on. With the
proliferation of online technology in the 21st century, online word-of-mouth(eWOM) has also been generating
a lot of interest in explaining the success of movies. Consequently, a good “buzz” generated in the online
community may spread quickly, creating awareness of the movie as well as persuading potential movie-goers.
Hence, in this study, we verify the effects of traditional movie related variables and investigate the effects of
consumer opinion via eWOM variables on movie box office revenue. The findings from this study enrich the
understanding of the factors behind box office success and help the development of a more comprehensive
production and marketing strategy for the movie industry participants.

Figure 1 describes our proposed model. We separate the possible factors into two distinct categories,
production factor, and eWOM factor, and examine how these factors affect final movie revenue. Production
factors are composed of variables which describe the features and distributional characteristics of movies, such
as star power, director power, production country, genre, season, film rating and number of opening screens.
Increased value of these variables may work as a positive signal to potential movie consumers and in turn
positively affect the final movie revenue, In order to analyze the effect of the eWOM factor comprehensively,
we include number of reviews, average consumer ratings and ratio of positive consumer reviews as variables.
Number of reviews can raise the awareness of the movie whereas average consumer rating and the ratio of
positive reviews may have a persuasive effect on potential movie customers. We also investigate if there is a
difference between before release eWOM and after release the eWOM effect on final movie revenue. All in all,

we hypothesize the following:

* Assistant Professor of Business Science, Sogang University
** Assistant Professor of Marketing, DongA University
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Production Factor
star power, number of
screens etc.

Movie Revenue

eWOM Factor

eWOM Valence:
. eWOM Volume
(average ratings,
positive review ratio) || (number of reviews)

<Figure 1> The Proposed Model

H1: eWOM has a positive relationship with box office revenue
H2a: Prerelease and postrelease average movie rating both have positive effect on box office revenue
H2b: Prerelease and postrelease review both have positive effect on box office revenue

H2c: Prerelease and post release positive review ratio have same positive effect on box office revenue

The analyzed data consists of 537 movies released between January 2011 and December 2014. The
production factors of these 537 movies are collected from is collected from Korean Film Council database
(KOBIS, www.kobis.or.kr), and the eWOM variables are collected from “DAUM Movies” portal site. In
addition, we calculate the positive review ratio by the following procedure. First, we create a sentiment
dictionary by analyzing the words used in each of 89,401 reviews and differentiate them into three categories;
positive, negative and neutral sentiment words. We then, calculate a sentiment score of a review j consisting of

N meaningful words by utilizing formula (1).

N N
2 Pos. Matches; — E —. Matches;
Sentiment Score; = - ]:\,1 : i,] (1

E Pos. Matches; + E —. Matches;

i=1 i=1

Note that if the sentiment score for review j is a positive number then we can categorize it as a positive
review, whereas a review with a negative sentiment score will be categorized as a negative review. After
counting the total positive and negative reviews for a particular movie, one can find the ratio of the positive
review ratio. Finally, we perform a multiple linear regression by regressing the production and eWOM variables
against log-transformed box office revenue. In addition, we differentiate pre and postrelease eWOM variables

and use them separately in order to examine the potential heterogeneity in the eWOM effect. Specifically,


http://www.kobis.or.kr
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equation (2) and (3) examine prerelease eWOM effects whereas equation (4) and (5) examine the postrelease

eWOM effects on box office revenue.

log(sales;) = 3, + B,5cr; + B,d Pow,; + Bsactl Pow, + B,act2 Pow, + B:dist A, + BsSeason, + B, Action;  (2)
+ BgComedy; + ByDP,; + 3,,DP18; + By national; + 3,,Avgbe fReview; + (3, 3be f Review Vol +¢;

log(sales;) = B, + B,5cr; + Bod Pow; + Byactl Pow, + Bact2 Pow,; + B:dist A, + BsSeason; + B, Action;  (3)
+ BgComedy; + By DP, + 3,,DPL8; + B, national; + B,,Avgbe f Review,; + 3, 3be f Review Vol
+ B,.be fReview Pos Ratio; + ¢,

log(sales;) = B, + B,5cr; + Bod Pow; + Byactl Pow; + Bact2 Pow,; + B:dist A, + BsSeason,; + B, Action;  (4)
+ BsComedy; + By DP, + 3, DPL8; + 3,,national; + 3,,Avg A ft Review, + 31, A ft Review Vol, +¢;

log(sales;) = B, + B,Scr; + Byd Pow; + Byact] Pow, + B,act2 Pow, + Bydist A, + BsSeason; + B, Action,  (5)
+ BsComedy; + 3y DP, + 3,,DP18; + 3, ,national, + 3,,Avgbe fReview; + 3,;be f Review Vol,
+ B14Aft Review Pos Ratio; +€;

Parameter estimates for each model are summarized in <Table 1>. First of all, one can see that all
production factor variables except the director power variable are significantly related to box office revenue.
What is also interesting is that the coefficient for the production country is negative, meaning that on average
the box office revenue for international movies is lower than that of Korean movies. This result shows that in
the Korean movie market, Korean movies have a competitive edge on international movies including
Hollywood movies. This is a contradicting result from previous findings of Waterman and Jayakar(2000),
where they show that in many countries Hollywood movies perform well compared to the respective domestic
movies due to the vast difference in production cost.

In regards to the effect of eWOM, we find that other than prerelease average review point all eWOM
variables are positively related to box office revenue regardless of whether they are prerelease reviews or
postrelease reviews. Thus we conclude that hypothesis 1 is supported. When we look at the detail components
of eWOM eftects, we first see that review volume is positively related to box office revenue in all models. This
result confirms our belief that the number of reviews raise consumer awareness and in turn positively affect box
office revenues. Thus we conclude that hypotheses 2b) are supported. There are some interesting findings
regarding the average review point variable. We see that prerelease average point variable has no effect on box
office revenues whereas postrelease average point variable has a significant positive relationship with box
office revenues. This difference can be explained in terms of reliability of the average review point measure.
Prerelease average review point is based on the indirect experience of the movie, such as news articles and
previews, and therefore potential consumers are not as persuaded by prerelease average review point in making

their decisions.
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<Table 1> Model Parameter Estimates

Model 1 Model 2 Model 3 Model 4
Coefficient VIF Coefficient VIF Coefficient VIF Coefficient VIF
19.758"" 21.190" 18.596" 20.416"
Intercept (0.492) (0.669) (0.477) (0.673)
0.0034"" 0.0033"" 0.0033" 0.0032"
#0ofS 1.112 1.112 1.114 1.114
of ereens (0.0006) (0.0006) (0.0006) (0.0006)
] 0.0026 0.0021 0.0062 0.0046
Director Power (0.011) 1.156 (0.011) 1.157 (0.0109) 1.148 (0.0108) 1.150
0.0190" 0.0179" 0.0198" 0.0194"
Actor] Power (0.0095) 1.184 (0.0089) 1.186 (0.0093) 1.182 (0.0092) 1.182
0.0174" 0.0197" 0.0148" 0.0174"
Actor2 P 121 1.22 1.21 1.22
ctors Fower (0.0084) 21 (0.0083) 21 (0.007) 21 (0.0082) ?
. 1.062" 1.091°" 0.994"" 1.1017"
A level Distributor (0.161) 1.086 (0.159) 1.090 (0.157) 1.087 (0.1557) 1.087
0.304" 0.292" 0.292" 0.279"
1.02 1.02 1.02 1.02
Season (0.138) 028 1 (0.137) 0291 (0.135) 0291 (0.133) 029
. 0.459" 0.423" 05217 0.486""
Action (0.167) 1.329 (0.167) 1.336 (0.165) 1.329 (0.163) 1.334
—0.346 —0.288 —0.307 —0.224
—0.606"" —0.566" —0.753"" —0.724"
G rated (0188) 1.414 (0187) 1.420 (0186) 1.433 (0184) 1.435
—0.910" —0.916" —0.823" —0.822""
R rated (0177) 1.131 (0.176) 1.131 (0175) 1.147 (0.174) 1.147
. —0.971"" —0.998" —1.013" —1.035"
International (0.169) 1.352 (0.167) 1.356 (0.165) 1.352 (0.164) 1.353
Average Review 0.079 0.1021
1.04 1.204
Point(Before Opening) (0.087) 047 (0-089) 0
Average Review 0.2651" 1.127 0.3115 1.186
Point(After Opening) (0.054) ) (0.0549) )
Review Volume(Before 0.0098™" 0.0093™"
Opening) (0.0027) 1075 (0.0027) 1.078
Review Volume(After 0.0004™" 0.0004™"
Opening) (0.0001) 1.089 (0.0001) 1.093
Positive Review 2187 1.109
Ratio(Before Opening) (0.699) '
Positive Review 2471 L111
Ratio(After Opening) (0.653) )
F-test statistic 23.52"" 22.91"" 25.6" 25.4"
AdjR? 0.343 0.365 0.373 0.389
*1p <005, ** 1 p<0.01 ;

In comparison, postrelease average review point is mostly based on actual movie experiences and therefore it
can be argued that postrelease average review point is a more accurate representation of the true satisfaction of
customers. In sum, we find that hypothesis 2a) is not supported. Finally, we find that the coefficient for positive

review ratio is significant in both prerelease and postrelease scenarios. This shows that positive review ratio is
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more effective in measuring the valence of the eWOM effect than average review point and confirms the belief
that positive eWOM affect box office revenues. Therefore, we conclude that hypothesis 2¢) is supported from
our results.

In this study, we examined the effects of consumer opinion via eWOM factors on movie box office
revenues while controlling for production related effects. We find that the production factor related variables
and eWOM factor variables are significant in explaining the differences in the success of individual movies.
Furthermore, we find that the prerelease review volume and the prerelease review ratio have a positive
relationship with box office revenue. Movie industry managers can utilize these findings in focusing their

marketing efforts more efficiently and in devising a coordinated marketing strategy.

Keywords : Movie Success, Data Mining, eWOM, Online Review, Consumer opinion analysis



