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Abstract The Korean film market has rapidly achieved an international scale, and this has led to
a need for decision-making based on analytical methods that are more precise and appropriate. In this
modern era, a highly advanced information environment can provide an overwhelming amount of data
that is generated in real time, and this data must be properly handled and analyzed in order to extract
useful information. In particular, the preprocessing of large data, which is the most time-consuming
step, should be done in a reasonable amount of time. In this paper, we investigated a big data
preprocessing method for predicting movie box office success. We analyzed the movie data charac—
teristics for specialized preprocessing methods, and used the Hadoop MapReduce framework. The
experimental results showed that the preprocessing methods using big data techniques are more
effective than existing methods.
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Table 1 Classification of factors in Box Office success

Sphere Factors for the box office success

Creativeness | Actor, director, production cost,..

Distribution Number of screens, -

Marketing Promotion, rating, -
Competition Films released at the same time, -
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Table 2 Five phases of data preprocessing

- Fill in missing values
Data .
. - Smooth noisy data
cleaning . .
- Identify or remove outliers
Data - Integration of multiple databases, data
integration cubes, or files
- Normalization
Data .
. - Aggregation
transformation . L.
- Summarization
Data - Obtains reduced representation in volume
. but produces the same or similar analytical
reduction
results
- Part of data reduction but with particular
Data importance, especially for numerical data
discretization |- Convert numerical values to categorical
values
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. Feature 35M 135

78726 | The Thieves film 26M$ Spectators Min.
The Dark Warner Bros. Feature 2M 164
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The Dark Warner Bros. Feature 2M 164
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Fig. 1 Data cleaning: processing empty values example
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Movie metadata Box office data

Movie
Code

runtime Movie Code

S5 _

Product Distributor

!

runtime

Movie

Code Product

Distributor | Country
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Fig. 2 Example where duplicate values are eliminated

Rating Rating
General Audiences ]
13 - 13
R 17
NC-17 18
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Fig. 3 Example of the discretization of values
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—) | Movie Code | Daily Box Office Data |
—) | Movie Code | Movie Information |
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Fig. 4 Example where movie data is normalized
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method Cleaning(string previousLine, string currentLine)
// Check current line if it is separated
currentLine < previousLine + currentLine
if [sSameMovie(previousLine, currentLine) then
previousLine « previousLine + currentLine
return {previousLine, ""}

// Remove special characters
currentLine«<Replace(currentLine, '[*0-9a-zA-Z\\s]',")

// Pad the null value into empty columns
values «— ColumnSplit(currentLine)
for allv € values do
v « Trim(v)
if Empty(v) then v < "NULL"
end
return {"", Join(values, "\t")}

a6 F3} ey 284 Ag
Fig. 6 Movie data cleaning process
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method RatingsDiscretization(string rating)

case rating of
G: general audiences: rating < 0
PG-13: parental guidance suggested: rating « 13
12A: suitable for 12 years and over: rating « 12...
R-18: adults only: rating « 18

end case

return rating
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Fig. 7 Discretization of movie ratings
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Director
D. Slade
M. Andrews, B. Chapman

Movie Genre

The Eclipse

Brave Animation

Talking Architect Documentary

~
[ ]

J. E. Jung

l
[ e ]

Key Value Key Value
"Movie, G" Genre List "Movie, D" Director List
G = Genre D = Director
Key Value Key Value
Movie Genre Movie Director
The Eclipse Fantasy The Eclipse D. Slade
The Eclipse Romance Brave M. Andrews
The Eclipse Thriller Brave B. Chapman
Brave Animation Talking Architect J. E. Jung
Talking Architect | Documentary
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Fig. 8 First normal form using the MapReduce algorithm
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Spectators

Movie Director | Released Sales
Puss in Boots 12.01.13 795,536,000 90,441
Love On-Air 12.01.13 327,787,000 43,776
Puss in Boots 12.01.14 235,9821,500 266,248
Puss in Boots 120115 | 1,162,905,500 138,256
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"Movie, D" | Director List “Movie, S" Sales List
D = Director “Movie, " | Spectators List MovDailyStatistics Movie MovReply
- * mCd VARCHAR (3 [P * idx INTEGER P * fldx INTEGER
S = Statistics * chkDayCnt  INTEGER * mCd VARCHAR (3 * code INTEGER|
* chkDt DATETIME * mhm VARCHAR (3 * comment VARCHA
Reduce Reduce chkDWeek  VARCHAR (1 mType VARCHAR (1 * userld VARCHA
sales BIGINT runTime INTEGER Wotm DATETIM
sRto BIGINT startDt DATETIME sympathy VARCHA
Key Value Key I Value svar BIGINT grade VARCHAR (1 notSympathy  VARCHAI
it i sVarRto BIGINT genre VARCHAR (1 starScore VARCHA
| Movie Director | | Movie |Released, Sales, Spectators o oo BIGNT et VARCHAR (1 . Type VARCHA
view BIGINT actor VARCHAR (1 ¥
wwWar BIGINT product VARCHAR (1
wwaRto  BIGINT distributor VARCHAR (1
cumulView  BIGINT importer VARCHAR (1
Movie Released Sales  |Sp INTEGER v openDt VARCHAR (1
N " N reOpen VARCHAR (1
Puss in Boots | C. Miller Puss in Boots| 12.01.13 | 795,536,000 | 90,441 country VARCHAR (1
- oy countries VARCHAR (3
[ Love on-Air [c.1 kwon| [ Love On-Air [ 12.01.13 | 327,787,000 | 43,776 cetuiesX JhEe
MovGenre totalSale BIGINT Movimport
T totalView INTEGER .
Puss in Boots| 12.01.14 [2359821,500| 266,248 gcd VARCHAR(3OL {  gooiSale BIGINT I °mCd  VARCHAR(
* genreCd  VARCHAR (3 sooulView INTEGER *imptCd  VARCHAR (3
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Fig. 9 Second normal form using the MapReduce algorithm MovActor B wm  teeen | [ Movbistributor |
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* actorCd  VARCHAR (30 avgRate BIGINT * distCd  VARCHAR (3
[ actorval WTEGER | repCnt INTEGER [ distval INTEGER |
repBefore INTEGER
Index MovCode Content User Rate e Ricees
993 102034 | I'm expecting ... oun** 5 —_— goodRep INTEGER —_———
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* mCd VARCHAR (30) politicRep INTEGER * mCd VARCHAR
* directtCd  VARCHAR (30| sexualRep INTEGER * productCd  VARCHAR
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Fig. 10 Elimination of duplicate data using the MapReduce
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Fig. 11 Established database form after data preprocessing
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Fig. 12 Processing time for data cleaning
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Fig. 14 Processing time for data normalization
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Fig. 13 Processing time for data reduction and discretization
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