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Clustering Analysis of Films on Box Office Performance :
Based on Web Crawling
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School of Information & Computer Engineering, Hongik University

Yot St BAY PokH SN0l U FURA
<

Forecasting of box office performance after a film release is very important, from the viewpoint of increase profitability by
reducing the production cost and the marketing cost. Analysis of psychological factors such as word-of-mouth and expert assessment
is essential, but hard to perform due to the difficulties of data collection. Information technology such as web crawling and
text mining can help to overcome this situation. For effective text mining, categorization of objects is required. In this perspective,
the objective of this study is to provide a framework for classifying films according to their characteristics. Data including psycho-
logical factors are collected from Web sites using the web crawling. A clustering analysis is conducted to classify films and
a series of one-way ANOVA analysis are conducted to statistically verify the differences of characteristics among groups. The
result of the cluster analysis based on the review and revenues shows that the films can be categorized into four distinct groups
and the differences of characteristics are statistically significant. The first group is high sales of the box office and the number
of clicks on reviews is higher than other groups. The characteristic of the second group is similar with the 1st group, while
the length of review is longer and the box office sales are not good. The third group's audiences prefer to documentaries and
animations and the number of comments and interests are significantly lower than other groups. The last group prefer to criminal,
thriller and suspense genre. Correspondence analysis is also conducted to match the groups and intrinsic characteristics of films

such as genre, movie rating and nation.

Keywords : Characteristic of Films, Box Office Performance, Clustering Analysis, Web Crawling
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<Table 1> Operational Definition of Variables

Variables Operational Definition Ref.
Sales per Screen | Movie theater sales per screen. [2, 15]
Movie Rating | Domestic standard is used. [4, 13]
Running Time | Running time(minutes). [2, 12]
The genre of 18 is used on the portal site. 4, 13
Genre If multiple genres are registered, the first b
. 19, 20]
genre is selected.
Nation ‘Categorl.es’ divided into ‘overseas’ and [, 11, 12]
domestic.
Score of Review Mowe Wanted score is registered on portal [16, 24]
site during screening.
Length of Review Length gf reviews is registered on portal [16]
site during screening.
Clicks of Review Chcks Qf review are registered on portal 6, 7, 16]
site during screening.
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<Table 2> Descriptive Statistics of Collected Data

Variables Mean | Min Max SD
Sales(Ten thousand Korea won)| 731,708 | 766 [11,040,521] 1,448,021
Audiences(Ten thousand) 95 0.100 1,419 186
i\;:;iﬁgdally number of 996 7 4,164 747
Score of Review 7.729 | 1.167 9.324 1.072
Length of Review 43 27 66 6
Clicks of Review 16,965 16 228,992 | 27,131
Running Time(minutes) 109 46 180 19
Running time period(week) 3 1 12 2
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<Table 3> Result of Tukey HSD Tests on Movie theater Sales
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<Table 4> Result of Tukey HSD Tests on Running time

Dependent Group
variable ist | 2st | 3st | 4st

F p-value
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Movie Running 117.17
time 100.96
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<Table 5> Result of Tukey HSD Tests on Length of Reviews

Group
per Screen Dependent F value
variable 1st | 2st | 3st | 4st -
Grou 46.
Depe_ndent p £ p-value 79
variable ist | 2st | 3st | 4st Length of 45.20

- T review 1169 101.446 | < 0.001
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sales per screen 50.88 | 53.30 | 53.24 37.45
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<Table 6> Result of Tukey HSD Tests on Score of Reviews <Table 7> Result of Tukey HSD Tests on Clicks of Reviews

Dependent Group Dependent Group
’ F value . F value
variable st | 2st | 3st | 4st - variable st | 2st | 3st | 4st -
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<Table 7> Zth FoEA S B 2aF A9, A4, =), we,
T Suspense,
Horror, Mysteries Thriller

Crime, Romance

Musical, a live performance "
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s ) p roduction
Animation........
fl_g}_;_on 3rd Comedy
i AllAges group s 15years
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<Figure 3> Symmetric Correspondence Analysis Map
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<Table 8> Characteristic Table with Groups

Group Rating Genre Nation Description
Ist . This group is in high sales of box office. Especially the number of clicks
Group Action, on review is higher than other groups.
12 years old, Fantasy, - — - —
nd 15 years old Adventure, This group is mm}lar to th‘.a Ist group in running .tlme,' genre and score
Comed Overseas | of review. Only difference is that the length of review is longer than the
Group omedy )
Ist group even though box office sales are low.
3rd All ages Documentary, Musical, This group’s audience prefers to documentary and animation genre and
Group g A live performance, Animation the number of comments and interests is significantly lower than other groups.
. Audience of the 4th group prefer to criminal, thriller and suspense genre
Horror, Mysteries, . . 5 . .
4th . .| which deal with provocative topics. Even though the 4th group is not the
Rated-R Suspense, Thriller, Domestic |, . . . . . . .. .
Group . highest in box office, it is verified that this group is receiving more attention
Crime, Romance
than other groups except the Ist group.
B3, SFob 2 2o &£3ow, #AHFSEE 24 & Hl& B ZoE YERTh
o Ee 154 By 5 9t ke Ao AA, 37250 A= T ozFY B W OF
etttk = S8 2F 9 g 23 a7 B2 25 2% oydHold, tdde, §AE, TAAge] g
oE dau me deael dol dFe] Hol A% HIAoH, g 2 F, g 24 ¢ Aal A s
aFow vehyth vk Po] Wohd 4059 AF & &2 Aow Utk 71E AF{14]0A % ATl
E, v|aEe), Asdl, 29, e, 2 Adsh 2 455 F49 JEsh 2 Ao dehid, 9% 2
& F29 dsrt £ o, AgdEH Wl dAXE A W U S e oriY #ilo] vhe =l ol
ad #ehavh Sl Sk Ao veyth 9, o e, FAE, $9Ede a7 FgARtel B 927
3 2 8 Aeewe g5k &9 detrvs W o® &7 WEd Aow FAT A o] aFolMe
F3p7b Aol B2 Aow yeigth viAHow dET  dEeE A wRvbeh ZaaAst =9
o=NE B0l AUW 3TF A R, A WA, 47189 A BE, v2E, AaAs, 290,
4, 34, ofusleldow ehom, EEe 4 W, 2us wHe] d2rt Son, Yad Baist
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45 M Aut ARH13], =l Gsigede T, n2E, A2
2, 289 g FEe P9 FRIF] AL @
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