


ABSTRACT

This dataset it's completely original in the sense that it's a
compilation of some of the movies that each of us has
seen at least one time in our lifetime, the movies are
divided in three main genres: Action, drama and horror.
With the Naive Bayes algorithm implemented in R, we
want to be able to predict a movie genre based In the
description of the movie.
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DATA DOMAIN

Definition Movie genre



https://en.wikipedia.org/wiki/Genre
https://en.wikipedia.org/wiki/Genre
https://en.wikipedia.org/wiki/Film
https://en.wikipedia.org/wiki/Film
https://en.wikipedia.org/wiki/Narrative
https://en.wikipedia.org/wiki/Narrative

DATA DOMAIN



https://dictionary.cambridge.org/es/diccionario/ingles/type
https://dictionary.cambridge.org/es/diccionario/ingles/film
https://dictionary.cambridge.org/es/diccionario/ingles/excite
https://dictionary.cambridge.org/es/diccionario/ingles/happen
https://en.wikipedia.org/wiki/Narrative
https://en.wikipedia.org/wiki/Fiction
https://en.wikipedia.org/wiki/Docudrama
https://en.wikipedia.org/wiki/Humour

VARIABLES

movieid name genre description

ld to identify the The name of the The genre of the The description of

movie movie movie the movie

releaseyear durationminutes

The release year of The duration of the

the movie movie in mMinutes




How was the data collected?

The data was collected each member of this team based on the movies that all of us
has watched in our lifetime and the description pull from various sites of movie
rankings.

Limitations of the study

The data it's limited to 3 types of movie genres, limited to 90 observations. Our biggest
limitation it's our memory to remeber which movie we have seen.

Disadvantages

The data set it's relatively small due to the limitation of our memory.
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Interesting plots




Release Year Boxplot

FHelease Year
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boxplot(moviesSreleaseyear, main="Release Year Boxplot™, wlab="Release Year'




Duration Minutes Boxplot
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boxplot({moviesSdurationminutes, main="Duration Minutes Boxplot™, wlab="Duration Minutes")]
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Let's transform the data into
a suitable dataset




' ep
- R
mowv1es - 5uh5&t nuv155,

y columns.
select = cl(genre,description))

movilesigenre <- fTactor(moviesigenre)
B -

str{(moviesSgenre)
tab]e{ﬂﬂuiESEgean}|

MoVl es

moviesfgenre <- factor(
=tr {moviesigenre)

Factor w/ 3 levels "Acti
~ table({moviesSgenre)

Action Drama Horror

30 30 30

mowlesfgenr
on", " Drama ",..: 11 31121233

e Unnecessary columns are eliminated
and the gender column is converted to
a factor.




Missing values




1ibrary(Amelia

11 ssmap{movies,

OUTPUT

Missingness Map

= Missing (0%)
Observed (100%)

descrption




Creating a corpus




esC_Col <- VCorpus (VectorSource(moviesidescription

e A corpus is a set of text intended for research

A corpus Is created from the description variablefor each
description a document will be created. The corpus was cleaned
up as seen in the following slides.




OUTPUT:

s{VectorSource{moviesSdescription))

= &

~ ##2.- Creating

» desc_corpus <- VCor
=~ print({desc_corpus)

<<NVCorpus=-

Metadata: corpus specific: 0, document level (indexed): O
Content: documents: 90

» inspect{desc_corpus[ 1: 2])

<<NVCorpus=-

Metadata:
Content:

corpus specific: 0, document level (indexed): O
documents: 2

[[1]]
<<PlainTextDocument==
Metadata: 7

Content:

—

chars: 373

[[2]]
<<PlainTextDocument>x
Metadata: 7

Content: chars: 365

= as.character{desc_corpus[[ 1]])

1] "After her father, step-mother, step-sister and 1ittle brother are killed by
the 12-year-old daughter of an abject drug dealer manages to take refuge in the
nal hitman who at her request teaches her the methods of his job so she can take
pt DEA agent who ruined her 1ife by killing her beloved brother.”

~ lapply({desc_corpus[ 1: 2], as.character)

g1

1] "After her father, step-mother, step-sister and 1ittle brother are killed by
the 12-year-old daughter of an abject drug dealer manages to take refuge in the
nal hitman who at her request teaches her the methods of his job so she can take

pt DEA agent who ruined her 1ife by killing her beloved brother.”
527
[1]
gobah 1n search of Yoda. Only with the Jedi Master's help will Luke surwvive when
ce beckons him into the ultimate duel with Darth Vader."”

her father's emplovers,
apartment of a professio
her revenge on the corru

her father's emplovers,
apartment of a professio
her revenge on the corru

"Luke Skywalker, Han Solo, Princess Leia and Chewbacca face attack by the Imperial forces and 1ts AT-
AT walkers on the 1ce planet Hoth. While Han and Leia escape in the Millennium Falcon, Luke travels to Da

the Dark Side of the For
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T1brary({Snowbal 1C]

desc_corpus_clean «<- tm_map(desc_corpus, content_transformer(tolower))
desc_corpus_clean «<- tm_map(desc_corpus_clean, removeNumbers)
desc_corpus_clean <- tm_map(desc_corpus_clean, removeWords, stopwords2)
desc_corpus_clean <- tm_map(desc_corpus_clean, removePunctuation)
desc_corpus_clean <- tm_map(desc_corpus_clean, stemDocument]

as.character(desc_corpus_clean| |

desc_dtm «<- DocumentTermMatrix(desc_corpus_clean)

OUTPUT:

T1brary(Snowbal 1C)
desc_corpus_clean <- tm_map{desc_corpus, content_transformer({tolower))
desc_corpus_clean <- tm_map(desc_corj lean, removeMumbers
desc_corpus_clean <- tm_map(desc_corjy n, removeWords, stopwords2)
—
5

T

im

L e = - - ! - .} T '_'. | | o .'lll-\_- -t -'
desc_corp clean =<- tm_map({desc_corpu 1, removePunctuation
desc_corpus_clean <- tm_map{desc_corpus_ n, stemDocument)

v

T
RTINS TR = TR )

im

as.character{desc_corpus_clean[[ 1]])
1] "father stepmoth stepsist 11ttl brother k111 father employ wearold daughter abject drug dealer manag
take refug apart profession hitman regquest teach method job can take reveng corrupt dea agent ruin Tife
k111 belov brother™

desc_dtm <- DocumentTermMatrix{desc_corpus_clean)
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desc_dtm2 «<- DocumentTermMatrix(desc_corpus, control = Tist(
tolower = TRUE,

removeNumbers = TRUE,
stopwords = TRUE,]|
removePunctuation = TRL
stemming = TRUE

desc_dtm <- DocumentTermMatrix{desc_corpus_clean)
##--- Another way to do 1t -
desc_dtm2 «<- DocumentTermM

tolower = TRUE,

removeNumbers = TRUE,

stopworads = TRUE,

removePunctuation = TRUE,

stemming = TRUE




Tralining and testing sets




##Creating training and test ¢
desc_dtm_train <- desc_dtm[ 1:
desc_dtm_test <- desc_dtm[ 6&:
movies_train_labels <- movies|
movies_test_labels <- movies|

ﬂﬂ Tr

<— movies[ 1:

<- movies|[ G&:

genre
denre




Table of proportions




prop.table(table(movies_train_labels)]

prop.table(table(movies_test_labels)

OUTPUT:

> prop.table(table(movies_train_labels))
movies_train_labels
Action Drama Horror

0.3880597 0.2835821 0.328358.2

. prop.table(table(movies_test_labels))
movies_test_labels

Action Drama Horror
0.1739130 0.4782009 0.34/782601
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wordcloud(desc_corpus_clean, min.freq = &0, random.order
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You can see the most common
words represented by the
largest words and the less
common words, represented
by the smallest.



Frequent terms




OUTPUT:
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Let's put it simple.

Let’'s assume that you are walking on the playground. Now you
see some red object in front of you. This red object can be a

bat or a cat or a ball. You will definitely assume that it will
be a ball. But why so?

Let’s us think you are making a machine and you have given
the task as above to classify an object in between bat, ball and
a cat. At first you will think of creating a machine that will
identify the characters of the object and then map it with your
classification objects such that if an object is a circle then it will
be a ball or if the object is living-being then it will be a cat or in
our case, if our object is red then it is most probable that it will
be a ball. Why so? because from our childhood we have seen a
red ball but a red cat or a red bat is very unlikely to our eyes.




So in our case, we can classify an object by mapping its features with our classifier
iIndividually. As in our case, this red color was mapped with a bat, a cat, and a ball, but
eventually, we get the most probability of red object with a ball and therefore we
classified that object with a ball.

Not Most Likely

Not Most Likely ||



FORMULA

P(x|c)Plec)

Ple| x) _
Plx)

Plc|X) =P(x,|c)xP(x,|¢c)x---xP(x_|¢)x P(c)




For example

We have data on 1000 pieces of fruit. The fruit being a Banana, Orange or some other
fruit and imagine we know 3 features of each fruit, whether it's long or not, sweet or
not and yellow or not.

e onn  [owe [voew  [rom

owe o @ Jm  fw
R O S C N R

So from the table what do we already know?
e 50% of the fruits are bananas
e 50% are oranges
e 20% are other fruits




Based on our training set we can also say the following:
e From 500 bananas 400 (0.8) are Long, 350 (0.7) are Sweet and 450 (0.9) are Yellow

e Out of 300 oranges, O are Long, 150 (0.5) are Sweet and 300 (1) are Yellow
e From the remaining 200 fruits, 100 (0.5) are Long, 150 (0.75) are Sweet and 50 (0.25)

are Yellow
Which should provide enough evidence to predict the class of another fruit as it's

INntroduced.

If we're told that the additional fruit is Long, Sweet and Yellow, we can classify it using
the following formula and subbing in the values for each outcome, whether it's a
Banana, an Orange or Other Fruit. The one with the highest probability (score) being

the winner




Based on our training set we can also say the following:
e From 500 bananas 400 (0.8) are Long, 350 (0.7) are Sweet and 450 (0.9) are Yellow

e Out of 300 oranges, O are Long, 150 (0.5) are Sweet and 300 (1) are Yellow
e From the remaining 200 fruits, 100 (0.5) are Long, 150 (0.75) are Sweet and 50 (0.25)

are Yellow
Which should provide enough evidence to predict the class of another fruit as it's

INntroduced.

If we're told that the additional fruit is Long, Sweet and Yellow, we can classify it using
the following formula and subbing in the values for each outcome, whether it's a
Banana, an Orange or Other Fruit. The one with the highest probability (score) being

the winner




Banana:

Long Sweet Yellow
P ) X P( ) X P( ) X P( Banana)
Banana Banana Banana Banana

)
Long,Sweet, Yellow P( Long) P( Sweet) P( Yellow)

P(

P Banana ] (0.8) x(0.7) x(0.9) x(0.5)
Long, Sweet, Yellow B 0.25%0.33% (). 4]

Banana
P( =().252
Long, Sweet, Yellow ‘




COrange
o

Long, Sweet, Yellow




Other Fruit:

Long Sweet Yellow
Pi ) %X P ) X P ) ¥ P( Other)

P Other } Other Other Orther
Long, Sweet, Yellow P( Long) P( Sweet) P( Yellow)

P Other (0.5) x(0.75) x(0.25) x(0.2)
i | ] —
Long, Sweet, Yellow 0.25x0.33x 0.41

Other
P ) =0.01875

Long. Sweet, Yellow




The result:

IN this case, based on the higher score ( 0.252 for banana ) we
can assume this Long, Sweet and Yellow fruit is in fact, a
Banana.




Applying Naive Bayes In our
dataset with R




desc_dtm_fréq_train <- desc_dtm_train[ , desc_freg_words]
desc_dtm_freg_test <- desc_dtm_test[ , desc_freg_words]
convert_counts <- function{ x) {x <- 1felse(x=0 , "Yes", "No")}
desc_train «<- apply( desc_dtm_freg_train, MARGIN 2, convert_counts’

desc_test «- apply( desc_dtm_freg_test, MARGIN = 2, cnnvert_cﬂuntsﬁl

OUTPUT:

# Filtering DTM

esc_dtm_freg_train <« c_dtm_train
esc_dtm_freg_test =« dtm_test]|
# Filtering DTM

esc_dtm_freg_train -
esc_dtm_freg_test =«

onvert_counts « ] ;
esc_train < W : _fr rain, M2 , convert_counts)
esC_test =« . ol req_ , M, convert_counts)




movies_train_labels

#4Training
l1brary(el071)
| | ves( ' ~ain, movies_train_labels)

movies_classifier <- n




-
TR N R e =0 a T =]
g I: bl ] ot P

W ' - ol
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movies_test_pred <- predicti(movies_classifier, desc_test)]
lT1brary(gmodels]
CrossTable(movies_test_pred, movies_test_labels, prop.chisqg =

B Ty "5

prop.t = FALSE, dnn = (' predicted’, "actual "))

predicted




Classification outputs




Multi-Class Classification

Multi-class classification refers to those classification tasks that have more than two
class labels.

Unlike binary classification, multi-class classification does not have the notion of
normal and abnormal outcomes. Instead, examples are classified as belonging to one
among a range of known classes.

In this case as we want to predict 3 types of genres, the classification output of our
dataset with naive bayes it's Multi-Class Classification



https://en.wikipedia.org/wiki/Multiclass_classification

Freguency tables and
Interpretation




actual

predicted

Row Total
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CONCLUSIONS
AND
LIMITATIONS




Does the study generalize to other domains?

Of course! As like KNN, we can use Naive Bayes to predict a lot of other things.
The best times to use it is when we want to use text classification, when the dataset is

big and when the training sets are small.

Limitations

Naive bayes it's not as great estimator as can be, so we don't think it's reliable in certain
cases as predict which disease someone has based on symptoms and so.

Advantages

Good with muticlass prediction, just like this case. Amazing results in text classification.

And so easy to understand. ®®




What would you do to improve your analysis?

Make sure that the movie description has more specific words, because we found that

t
t
t

drama it's pretty much difficult to predict, because drama can be easily confused with

ne other two genres, some drama movies fit action movies as well, like a war movie
nat its drama driven, if the algorithm takes the word ‘war’ as action instead of drama,

nen the algorithm effectivity gets lower. And if possible, write our own descriptions to

reduce the ambiguous descriptions that some movies have.

What is the main weakness of your project?

The weakness of our project is that the plots of the movies are difficult to classify, it is
possible, but there are times when people cannot guess the genre of a movie just by
reading the plot or a synopsis of a movie, so for the algorithm is not so easy to classify

them. m
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