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Abstract

In the film industry, the largest producer of films in the world is India. The Indian film industry was established in 1913 and is the
second oldest in the world. India was the third largest with box office revenue of US $ 2.18 billion in 2017. The Indian film industry is
multi-lingual. Hindi film Industry is the largest film industry in India and is mostly based in Mumbai (Bombay), which is referred to as
"Bollywood". This paper attempts to predict whether an upcoming movie would be a blockbuster, neutral or a flop. By predicting
this, it can help production houses in advertising and to find the best time period to release a movie by looking at the overall
environment. This paper proposes making use of classification technique of Data Mining i.e. Naive Bayes Theorem and Decision
Tree on Data Mining Tool named Orange. Data mining is a process to transform raw data into useful information. By applying data
mining, we can discover a large set of patterned data. Machine Learning Statistics and Database Systems are involved in Data
Mining. In Knowledge Discovery (KDD) process, data mining is an analysis step. Classification helps us to classify the data
according to the attributes of the data with respect to a predefined set of classes. Naive Bayes is a theorem of data mining which is
able to predict categorical class labels (blockbuster, neutral, and flop) that classifies data according to rating, month, year of
release, genres such as drama, action, romance, comedy, mystery, thriller, and other attributes, and values to classify an upcoming
movie. Decision tree helps in supervised learning by creating a training model which can help us predict class values by learning
decisions from prior data. To perform the research, we used a Data Mining Tool named Orange which is an open source component-

based Visual Programming Software Package for data visualization, machine learning, data mining, and data analysis.
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. INTRODUCTION

As India is the largest producer of films in the world,
there is an abundance of movies being released each year.
This creates the need for production houses to know if
they should make a movie, the chances of the movie
being a blockbuster, hit, neutral or flop, or the best time
of release for a movie, as well as for the patrons to know
which movie to watch or not or when will the best movies
will be releasing.

However, there is no pre-existing data repository for
Indian cinema, so for production houses and patrons, it
can be difficult to predict such. If there is a data

repository, we can use it to understand the data and derive
valuable information from it before making or producing
a movie as it will be a crucial step for the entertainment
industry to ensure the success of a movie that it is
investing in. The success of movies is predicted on the
basis of multiple criteria. Some criteria are the director,
producer, actress, actor, the release date, music director,
writer etc. To predict the success of a movie, we used
Naive Bayes method which comes under the
classification technique. We implemented Naive Bayes
method on the data mining tool Orange. Data mining can
help us extract the information needed to determine if a
movie will be successful or not. Classification method
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Naive Bayes can then be implemented on the data using
Orange to predict the success of the movie.

Il. LITERATURE REVIEW

To get prediction names of Bollywood movies were
collected [1, 2]. Many researchers have carried out
prediction of movies by using different approaches, for
example, predicting movie success based on IMDB Data
by Nitin Vr. Sarah Babu Pb in the year 2014 by using
regression techniques [3]. They applied different models
and found out that the linear model represents the movie
feature more accurately. The Support Vector Machines
(SVM) technique was used by Jeffrey Ericson and Jesse
Grodman for predicting movie success which revealed
that movies with the words "life" or "story" in the
description have higher ratings [4]. Prediction of movie
success for real-world movie dataset by Sanjay Pramod,
Abhisht Joshi, and Geeta Mary used Fuzzy Logic which
has more than 85% accuracy under true positives with
Fuzzy Logic [5]. Simple logistic and logistic regression
techniques were used by Latif and Afzal for the
prediction of movies and they found that the attributes
that contributed the most to information are metal core
and number of votes for each movie [6]. Saree, White,
and Eccleston realized that the Universal Classifier
Query proved to be more accurate which is capable of
making suggestions for amovie in pre-production [ 7].

I1l. DATA COLLECTION,
INTEGRATION, AND
TRANSFORMATION

The initial step was data collection. There was no pre-
existing dataset available for Bollywood movies , so we
merged data from multiple sources. Our main sources of
data were Wikipedia [1, 2] and box office analysis. The
data were collected and merged according to directors
and the movies released in previous 10 years. We
obtained attributes such as name, genre, director,
producer, writer, actor, actress, production houses, and
music director of a movie from Wikipedia, and from box
office collection the attributes that were in consideration
were budget, and movie-success.

Data obtained from different resources, i.e.
Wikipedia, box office analysis, etc. were then integrated
into one database. Fig.1 shows steps in which data is
merged are remodeled so that the classification process
would be more productive and adequate.

Here, movie-success is the target variable, so the
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Fig. 1. Data Processing Steps

movies can be recognized as blockbuster, hit, average, or
flop.

IV. TECHNOLOGIES
A. Data Mining

Data mining is a process that sorts a large set of data to
identify patterns and establish relations to solve
problems through data analysis. Data mining tools such
as Orange allow enterprises to predict future trends. Data
mining techniques are used in many research areas such
as mathematics, cybernetics, genetics, and marketing.
While data mining techniques are a means to drive
efficiencies and predict customer behavior; if used
correctly, a business can set itself apart from its
competition through the use of predictive analysis. Data
mining benefits come from the ability to uncover hidden
patterns and relationships in data that can be used to make
a prediction that impacts businesses. Specific benefits
differ depending on the goal and the industry. Sales and
marketing departments can mine customer data to
improve lead conversion rates or to create one-to-one
marketing campaigns. Data mining information on
historical sales patterns and customer behavior can be
used to build prediction models for future sales, new
products, and services. Companies in the financial
industry use data mining tools to build risk models and
detect fraud. The manufacturing industry uses it to
improve product safety, identify quality issues, manage
the supply chain, and improve operations.

B. Classification

Classification is a data mining technique that assigns
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data items in a collection to target categories or classes. It
accurately predicts the target class for each case in the
data. Classification is intended for the analysis of very
large datasets to be effective. A dataset with class
assignments is needed first for the classification.
Discretion is provided with classification as it does not
imply order. The classification has many implications for
customer segmentation, business modeling, marketing,
credit card analysis, and biomedical, and drug response
modeling.

C. Nadive Bayes

Naive Bayes is a classification method for binary or
multi-class classification problems. The technique is the
easiest to understand when described using categorical
input values. Naive Bayes provides us with a way with
which we can calculate the probability of a given
hypothesis. It does not consider the dependencies
between attributes. The calculation of the probabilities
for each hypothesis is simplified to make their
calculation traceable.

D. Orange

Orange is a data mining tool which is open source
data visualization, machine learning, and data mining
toolkit. Orange has a visual programming front-end for
explorative data analysis and interactive data
visualization. Orange uses Python open-source libraries
for scientific computing and its GUI operates within the
cross-platform QT framework.

V. EXPERIMENT USING ORANGE
TOOL AND RESULTS

Orange is an open source data mining tool which is
useful for interactive data visualization and explorative
data analysis of simple and complex problems with add-
ons or widgets.

New data mining workflows can be created with the
Orange tool. Data mining workflows comprise of
computational components called widgets. The work
and exchange of information are fulfilled by widgets. In
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Fig. 2. Workflow Created for the Prediction of Success of a Movie
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the workflow shown in fig. 2, the previous movies file
contains data that have been collected and integrated
from various sources and it contains data of released
movies according to different attributes such as:

TABLE I. TYPE WITH ATTRIBUTES

TYPE ATTRIBUTES

Categorical Genre, Movie-Success, Director, Writer,
Actor, Actress, Music-Director

Numerical Budget

Text Name, Producer, Production-house

In Table I, type with attributes consists of categorical,
numerical, and text types. Categorical types are the types
in which attributes have different categorical values. For
example, for genre we have different categorical values
such as action, anthology, black comedy, Bollywood,
comedy, crime, dance, drama, fantasy, horror, mystery,
political, romance, sports, and thriller. Numeric types are
those which have numeric values such as budget of the
movie. The text type has some additional information
about the entity and is not in categorical form as it has its
own individual existence.

In Table II, role with attributes consists of Meta,
feature, and target attributes. Meta is a descriptive field
for name, producer, and writer of the movie, and
production-house which is not used in modeling but will
be an aid for identification or as additional information.

TABLE Il. ROLE WITH ATTRIBUTES

ROLE ATTRIBUTES

Feature Genre, Budget Director, Actor, Actress,
Music-Director

Meta Name, Producer, Production-house, Writer

Target Movie-Success

The feature is dependent on fields from which the target
value is decided, for example, success of a movie is
determined by genre, budget, director, actor, actress, and
music-director of the movie. Target values are decided by
feature value, for example, whether a movie is a
blockbuster, hit, neutral, or flop is determined by feature
values such as genre, budget, director, actor, actress, and
music-director of the movie. In previous movie data
table, we can view the contents of the previous movie file.

Naive Bayes is a fast and simple probabilistic
predictor based on Bayes Theorem. Previous movie file
is taken as input for Naive Bayes widget. To view the
predictions, the Naive Bayes serves as input for
predictions for the previous movie set and different
predictions as shown in fig.2.

In fig. 3 we can see that for Bol Bachchan movie there
are 27% chances for blockbuster, 5% chances are there
for a flop, 65% chances are there for hit, and 4% chances
are there for neutral. So, the highest chances are of 'hit'
and the result according to Naive Bayes is a 'hit'.

In 2018, upcoming movies file contains the file for
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which the results are to be predicted and that contains the
datasets for 2018 upcoming movies. We have same
values for different attributes such as previous movies
file.

In 2018 upcoming movies data table we can view the
contents of the 2018 upcoming movies file. 2018
upcoming movie file is attached to the predictions for
2018 upcoming movies set and the result for this file is
predicted by Naive Bayes method according to previous
movies file and the results for the predictions are
discussed here.

In fig. 4, for Pari movie, we can see that there are 14%
chances for blockbuster, 17% chances are there for flop,
18% chances are there for hit, and 52% chances are there
for neutral. So, the highest chances are of neutral and the
result according to Naive Bayes is neutral according to
the previous movie dataset.

In fig.5,Confusion matrix shows the
number/proportion of instances between the predicted
and actual class. In this way, one can observe which
specific instances are misclassified and how. In the
figure, purple background cells are correctly classified
and others are misclassified. For correctly classified, 18
instances were blockbuster and prediction of these are
also blockbuster and for misclassified, 7 instances were
there for hit but were predicted as Blockbuster.

V1. CONCLUSION

The proposed research aims to predict the success of
movies on different factors such as genre, budget,
director, actor, actress, and production-house. We have
used Naive Bayes for prediction for our experimentation.
Two predictions were made. One, we predicted the
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Fig. 4. Prediction for 2018 Upcoming Movies Set by Naive Bayes

s Confusion Matrix - m] x
Maive Bayes Show: |Number of nstances
Predicted
BlodkBuster  Flop Hit Neutral I
BlockBuster 18 ] 1 ] 19
Flop o 19 0 0 19
E Hit 0 13 18 ] 44
<
Meutral 3 2 ] 15 20
Output I 28 34 19 21 102
£ Pred:
B [ il [ Select Correct [ et | Clear Selection
& &

Fig. 5. Confusion Matrix

Indian Journal of Computer Science « November - December 2018

11



previous year dataset to see how accurate results were
according to different parameters, and the second
prediction was made about the status of the movie,
whether it would be a blockbuster, a hit, a neutral, or a
flop according to previous year data set. After
classification, we found Naive Bayes provided 97%
accuracy on the success of movie being a blockbuster,
hit, neutral or flop.
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