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Abstract

Recommendation systems sort out the information of user’s concerns for supporting
decision-making. Today, recommendation systems have a very close relationship with our
modern society. However, despite the large amount of information available due to
information technological advancement, finding information specific to the user's cOrcepn”
is getting more difficult. In order to handle such issues, the importan e
recommendation system has become apparent. Collaborative filtering i§ ore, of the
referral systems, which automatically predicts the usexs’ ’interes b& on the
information on preference collected from a consideraﬁber O'@E. However,
accuracy issues come to the fore as an insufficient am f ihformatiofvCollected. This
paper derived a regression equation using collgbOwrative filtaring user preference
information and official movies information to -ﬁ e prob ereby proposing a
movie recommendation system. By adding userspreference information to the regression
equation using only objective movie infor \ accura@ been increased by 20%,

wn that, utilizing preference information

and the recall ratio by 9%. It has bé
increases accuracy for recommendatio@ ovies\
Keywords: recommendatio&@&collatxg&& iltering, regression analysis
*
1. Introduction \S

Because of the i.n’%g@n of t :}gof the Internet and e-commerce, users have
been able to obtain, imfegmation b&lthe item that they want faster. However, due to the
rapid increase i IXS read oNyahious information devices and information, users were
only maki more effgrt than before in finding the information they want in the
overflowin rmatio panies are using the recommendation system to address
these problems and a large number of users. The recommendation system helps
users in giving th ntion and helping them easily find a desired item. This system
recommends onkifie Wews, movies and a variety of web resource forms in using web sites,
and has been by many e-commerce sites such as Amazon, CDNow, DangDang,
Singfory Due to the recent development of 10T technology and popularization of
smartp@x, users can now access a variety of information. However, searching for the

infor according to the user’s interest has become more difficult. In order to handle
es, a recommendation system has emerged, and the most widely used method for
stem is collaborative filtering.

heater ticket sales last year, according to the 2014 Survey of Film Council, has
increased by 7.3% as compared to the sales in 2013, 1.6 trillion won, which was the
highest record so far. Moreover, the number of audience has been increased by 0.8% as
compared to the year 2013, reaching 215 million. According to the record, each person
goes for 4.19 movies every year, keeping the audience record above 200 million for the
consecutive years [2]. It is obvious that watching movies for one’s leisure has become a
trend. However, despite the increasing trend, a movie theater’s recommendation system or

* Corresponding author

ISSN: 2005-4270 IJDTA
Copyright © 2016 SERSC



International Journal of Database Theory and Application
Vol.9, No.9 (2016)

promotions are kept in an old, one-way form. As a result, customers have to manually
search for movie information of their interest, and the problem lies within the time and
effort of customers still seeking for what they want in this environment wealth of
information. Therefore, a movie recommendation system that can advise the film to the
users according to their tendency and preference is found to be more necessary.

This paper is used in a weight by the user preference information through a method
film to subject the proposed techniques using the genre information and the information
of the user in order to increase the accuracy to reduce rare to cause a significant problem
to the accuracy of the recommended [3]. Deriving a regression equation of the user's
preferences and the objective film information through the collaborative filtering method,
we propose a system like the user for the film.

2. Related Research

*
M2M technologies enable automated remote monitoring and controlling f\@ft
objects or smart devices (also called smart things). In addition, these technol %&v

connectivity between smart objects, facilitating communications betwegen and
resulting in the formation and foundation of the Internet of Things (10 ue to the
development of 10T technology and popularization of smﬁnes us NOW access
variety of information. However, searching for informdtion th est to the user

has become more difficult. In order to handle suc ,ar ation system has
emerged, and the most widely used method for the °m is C(N tive filtering.

2.1. Recommendation System

The recommendation system selec scree nformatlon based on the user's
favorites or preference and prov n@ the customer. Therefore, the
recommendation system can b a to compa for competitive advantage, such as
customer care or sales impq%) compa 0 other companies, and do not provide

unnecessary information to 1 rove(\ r satisfaction and minimize waste of

resources [5]. @

2.2. Collaboratl

Collabor e@ermg |s® the main methods applied. For analysis, user
evaluation te mmendation is received, and the recommendation is done
for users with=Similariti . Collaborative filtering [7] is largely divided into two, the
user information- b% llaborative filtering technique gives collect evaluation or
preference of th d connects people with similar tendencies, and provides the user
with this inf@on. Item-based collaborative filtering technique [8] uses the
informatign(in tite items evaluated by users and offers the information of the similar
product%k@nd to favor the use place have to the products favored in the past.

-Start

Id-Start [9] is generated in an automated data model, typically caused by problems
in the system and the like, of new user information generated when the recommendation
information to the new user in the system because there is not enough recommendation.
Collaborative filtering methods in screening information based on preference information
and items that the user is identified, but this information is not enough if the Cold-Start
occurs. If the content-based filtering techniques and the selection information from the
user, or information based on the assessment of the product, but not enough, then the
Cold-Start is generated [10].
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2.4. Multiple Regression Analysis

TCA-LI (linear interpolation algorithm) has good accuracy for single missing sensor
data elements in TCA, but for continuous missing sensor data, TCA-LI cannot provide
good estimation data. Therefore, in this section, we will introduce the multiple regression
algorithm (TCA-MR) to estimate the continuous missing sensor data of the TCA model
[11].

Regression analysis is a statistical process for estimating the relationships among
variable factors. It includes many techniques for modeling and analyzing several variables,
when the focus is on the relationship between a dependent variable and one or more
independent variables (or predictors).

However, this study uses multiple regression analysis and objective information on the
film is because two or more independent variables by user preference information.
Multiple regression analysis can reduce the error value by introducing additional
independent variables, incorrect setting of the model, as well as to eliminate the W
the coefficient estimator. In general, the multiple regression equation of Y on X% ,
Xk is given by: Figure 1

Y=bot+tb; X;+ b, X5 *......... ~0\§’+ %
\¢
Figure 1. Multipl essio?@el
@&\@
CRQ

3. Suggesting System @

We use the objective in@kI on ¢h vie and personal tendencies to offer a
personalized movie recommendation systegi\T#e procedure of the suggested system is as

shown in Figure 2. @ ) \'

Objectively movie
information Research

6 Database construction J

Using 2012~2013 Data
O Building training set
Derived regression
equation

Using 2014 Data
Verification

'

Performance Comparison

Figure 2. Procedure of the Suggested Movie Recommendation System
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The first is to bring objective information about the movie from the Movie Database
page on the site Film Council to build movie information database. Objective movie
information database included genre, movie release season, country made from, and
online reviews score of specialists and netizens. The procedure is shown in Figure 3. The
genre information is used to make a single merged genre code.

Check genre
SFiFantsy Horror  Drama Melo Mystery Thriller  Action Adventrue Comedy etc

Check 0 0 1 0 0 0 1 0 0 0
(g;r':lrg 0 0 1 0 0 0 0 0 0 0
2:%) 1 0 0 0 0 0 1 1 0 0
0 0 1 0 0 0 0 0 0 0

Movie Information Database
Movie Name Merge Code  Season Nation N_grade S_grade

The Thieves 0010001000  Summer  Kor 7.61 7.05

Masquerade 0010000000 Winter Kor 9.22 7.27

The Avengers 1000001100 Spring USA 8.55 QQ

A Werewolf 5010000000  Winter

el ooioo00000  Wimer Kor N
Figure 3. The Structure o] @ Inforh@n Database

Also, user data is generated accord the us vey information and consists of
12 pieces, such as name, gender, bI pe I| ea, age, favorite nation of making
film, released season of film, a genre, wa mg movie with who, prefer movie

score, influence the degree or, and us pe. In order to apply regression analysis,
if the user saw the movie expres d as er expressed as 0. The procedure is shown

in Figure 4.

g
\\ formation Database
Name @ Age Season with Who Type F Genre F Grade  Actor

TN Y5 e Teesen pe =2 e el 2
B 1 5 3
C 3 9
D 1 1 &
(Y
@ l Type(The influence that users think)

: Genre > Score > Actor
: Genre > Score > Actor
: Score > Genre > Actor
: Score > Actor > Genre
: Actor> Genre > Score
: Actor> Score > Genre

F R NN
o w
Hooc
Bowphw

3 3 4
5 3 3
2 3 4

User Information
Database

G bWl

Figure 4. The Structure of User Information Database

Finally, total movie information is created by combining user information and movie
information for regression analysis. The procedure is shown in Figure 5. Total movie
information is divided into training set and validation set. The regression equations are
derived from the training set and are applied to a validation set to predict the probability
that the customer will see the movie.
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Total Movie Information

Name Gd Bl Lc Age F Nation F Season with Who Type F Genre F Grade F Actor Merae Code Season Nation N arade S grade See

A 032 20 2 0 0 1 1 3 2 0010001000 2 1 T.61 T7.05 1
B 01530 2 3 (] 3 3 4 4 0010000000 3 1 922 727 0
C 13960 1 0 0 5 3 3 3 1oocoo11o0 1 2 855 691 1

I Regression Analysis and
Verification

Figure 5. Total Data Combined Movie Information Database and User
Information Database

3.1. Data \/’

Objective movie data and user's preference information have been used f ion
of the probability that the user will watch the movie. Users’ preferences (nfi tion is
collected from the survey of 110 people’s preferences, and §bjective piOyiesiatformation
has been collected from the Korea box office top 80 films “!'% 2012-

SFIFantsy Horror Drama  Melo Mystery Thriller Action Adventrue Comedy etc
0 0 1 0 0 0 1 0 0

0 0 1 0 0 0 0 0 0 O
1 0 0 0 0 0 1 1 0 0
0 0 1 0 0 00 0 @ . 6
¢ * \\
Movie_Name Merge Code  Season Nation  N_gra \Mde @ .
]
The Thieves 0010001000  Summer  Kor @ \ 1y'pGenre » Grade > Actor
Masquerade 0010000000  Fall Ko 121 g 2: Genre > Actor > Grade
3 Grade > Genre > Actor
The Avengers 1000001100 Spring 85 % 4 : Grade > Actor > Genre
\ 5: Actor > Genre > Grade
A Werewolf Boy 0010000000 Wi Kor . . 6

: Actor > Grade > Genre
1
Name Gd Age F_NationF _Seasep &h_whn Type F Genre F Grade Actor
\\ 2 1 1 3 2
— R Q 3 4 4
3 3 3 \
3 4 4

Name Gd Bl Lc Agﬁ@&w!h Who Type FGenre F_Grade FActor Merge Code Season Nation N_grade § grade See
0

Movie Information
DB

User_Informaion
DB

3
0 0 5
2

0 1 3 2 0070001000 2 1 761 7.05 1
3 0 3 3 4 4 0010000000 3 1922 121 0
0

\Bl 60 1 0 5 3 3 3 1000001100 1 2855 6.91 1

Draw regression equation
O and verification
@ Figure 6. Movie Recommendation System

3.2. Probability Prediction

As shown in Figure 2, the movie information database has been created using objective
movie information data, and user information database has been created using data
collected from the survey. 26400 data records have been generated using preference
information from 110 people and objective movie information on 240 movies from the
Korea box office. The regression equation has been derived using 17600 records from
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movies watched during year 2012 and 2013, and 8800 records on movies watched during
year 2014 are used for verification.

4. Result

For the experiment, we objectively used movie data from the 2012-2014 Korea box
office Top 80 movie data from the Film Council web site. Also, from the 110 people
receiving preference information related to the film, it was used as the user data. 110
people’s preferences, information on whether he/she watched the movies during year
2012-13, and objective movie information have been used as training set. Same people’s
preferences and information on whether he/she watched the movies during 2014 have
been used as validation set. Table 1 shows the contents of the training set and the
validation set used. The regression equation was derived using 17600 records, and 8800
records are used for verification. As a result, regression equation derived using both,
objective movie information and user’s preferences has shown higher accuracy §%

1
ratio, as shown in Figure 3.
Table 1. The Amount of Daté . 0
Objectively P, | Lrae
Movie cies atag
Information matior\
Training Set 800 Q 1926 17600
’\O
Verification 4@ ,\2&20 8800
Set s\\
Total 41200 ‘\6 2640 26400
5. Conclusion *\Q
Regression \on has erived using objective movie information and
preference 4 tion, ams been applied to the proposed system in this paper. By
adding use rence tion to the regression equation using only objective movie

information, accurac een increased by 20% and the recall ratio by 9%. It has been
shown that utilizig rence information increases accuracy for the recommendation of

movies. Howe m 2012 to 2014 movie box office top 80, despite a total of 240 to

derive a regressign equation, with the values of precision and recall data rather than saw
the movie%acting a little less grungy it seems less out.

Q)O
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