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ABSTRACT:A movie recommendation system is a way to recommend films to people based on their 

preferences, tastes, and history. When movie recommendation systems are developed, they usually use data from 

users' ratings of what they like, how often they watch movies of a particular genre, and how much more likely 

they are going to watch a movie like the movies they have already watched. There are many algorithms that can 

help you to build a movie recommendation system but among them, the most popular algorithm is the cosine 

algorithm. The cosine algorithm is an algorithm that is used to generate these ratings. This algorithm is based 

on the concept of cosine similarity. The cosine algorithm is a well-known mathematical algorithm used to 

generate recommendations for items in each set. The cosine algorithm has been found to be a suitable algorithm 

for movie recommendation systems as it is able to generate recommendations that are both accurate and 

relevant to the user based on their data’s history. The cosine similarity algorithm generates a single value that 

represents the similarity between two items. The algorithm uses mathematical formulas to recommend movies 

that are likely to interest you based on two parameters: the rating of the user and the rating of the movie. 
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I. Introduction 

A movie recommendation system is a way to recommend films to people based on their preferences, 

tastes, and history. When movie recommendation systems are developed, they usually use data from users' 

ratings of what they like, how often they watch movies of a particular genre, and how much more likely they are 

going to watch a movie similar to the movies they have already watched. There are many algorithms that can 

help you to build a movie recommendation system but among them, the most popular algorithm is the cosine 

algorithm. The cosine algorithm is an algorithm that is used to generate these ratings. This algorithm is based on 

the concept of cosine similarity. The cosine algorithm is a well-known mathematical algorithm used to generate 

recommendations for items in a given set. The cosine algorithm has been found to be a suitable algorithm for 

movie recommendation systems as it is able to generate recommendations that are both accurate and relevant to 

the user based on their data’s history. The cosine similarity algorithm generates a single value that represents the 

similarity between two items. The algorithm uses mathematical formulas to recommend movies that are likely to 

interest you based on two parameters: the rating of the user and the rating of the movie The cosine algorithm is 

based on the cosine function, which is a mathematical function that is used to find the angle between two 

vectors. The algorithm works by finding the angle between the movies you have watched and a vector that 

represents the movies that you like. It then calculates a cosine score for each movie. The movies with the highest 

cosine scores are the ones that are recommended to you. The cosine similarity algorithm is widely used because 

it is fast and produces good results. That’s the reason why we chose the cosine similarity algorithm to build a 

movie recommendation system. This research paper is going to be all about how to implement a cosine 

similarity algorithm and code a model for movie recommendation system. 

 

Theoretical Analysis 

Dataset Development 

In this module sample data of Netflix movies and tv shows is collected from Kaggle. Data set contains 

features as data show id, type, title, director, cast, country, date added, release year, rating, duration. 

After getting the data we will preprocess the data as it has so many errors or missing data. For example 

the data of some cast is missing as well as some directors names and we will have occasional mistakes for 

duration we will do preprocess and then we will use that data to do some data visualization on the data after 

processing it. 
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show_id type title director cast country date_addedrelease_yearrating duration

s1 TV Show 3% N/A JoÃ£o Miguel, Bianca Comparato, Michel Gomes, Rodolfo Valente, Vaneza Oliveira, Rafael Lozano, Viviane Porto, Mel Fronckowiak, Sergio Mamberti, ZezÃ© Motta, Celso FrateschiBrazil N/A 2020 TV-MA 4 Seasons

s2 Movie 7:19 Jorge Michel GrauDemiÃ¡n Bichir, HÃ©ctor Bonilla, Oscar Serrano, Azalia Ortiz, Octavio Michel, Carmen BeatoMexico N/A 2016 TV-MA 93 min

s3 Movie 23:59 Gilbert ChanTedd Chan, Stella Chung, Henley Hii, Lawrence Koh, Tommy Kuan, Josh Lai, Mark Lee, Susan Leong, Benjamin LimSingapore N/A 2011 R 78 min

s4 Movie 9 Shane AckerElijah Wood, John C. Reilly, Jennifer Connelly, Christopher Plummer, Crispin Glover, Martin Landau, Fred Tatasciore, Alan Oppenheimer, Tom KaneUnited StatesN/A 2009 PG-13 80 min

Table 1-Dataset Description 

 
 

 

Developing Features 

Here after preprocessing we will have data that is empty and in those places we will put N/A if they are 

supposed to be words, if they are numbers we will add mean number of that column. And we have so much data 

we have to do pre process for reviews even for description we have to do this so that when executing the data 

we will not have any errors. 

 

Table 2: - data after preprocessing 

 

 

 

 

 

 

Cosine similarity 

The cosine similarity algorithm is implemented by comparing the angles of the two vectors. The angle between 

the two vectors is calculated by calculating the dot product of the two vectors. The dot product of two vectors A 

and B is calculated by multiplying the two vectors together and then adding the absolute value of the result. The 

cosine similarity algorithm is implemented by calculating the dot product of A and B and taking the cosine of 

the result. The cosine of 0.5 is 0.5, so the cosine similarity algorithm calculates the dot product of A and B, 

calculates the cosine of the result, and compares the cosine with 0. 5. If A and B are very similar, the cosine 

similarity algorithm will return a very small value. If A and B are very dissimilar, the cosine similarity algorithm 

will return a large value. 

 

Formula 

As I mentioned earlier, the cosine algorithm is the most popular algorithm for finding the similarity 

between two sets of objects. It calculates the cosine of the angle between the two sets of objects. The cosine of 0 

degrees is 0, and the cosine of 180 degrees is 1. The closer the angle is to 0, the greater the similarity between 

the two vectors. The cosine algorithm can be implemented in Python using the following formula: The cosine 

similarity of the two movies is calculated with the following equation: S = cos (θ) Where θ is the angle between 

the two movies. The cosine similarity of the two movies is calculated with the following equation: S = cos (θ) 

Where θ is the angle between the two movies. 

cosine(x,y)=(x.y⊺)/(||x||.||y||) 

 

Steps to be followed for Cosine similarity 

To implement the cosine algorithm in Python, you will need the following libraries:  

1. NumPy: A Python library for mathematical operations  

2. SciPy: A library of scientific computing tools  

3. matplotlib: A library for data visualization  

4. pandas: A library for data analysis  

5. IPython: A powerful interactive shell for Python  

Once you have these libraries installed, you can install the cosine algorithm module by entering the following 

command:  

pip install cosine 

show_id type title director cast country date_addedrelease_yearrating duration

s1 TV Show 3% JoÃ£o Miguel, Bianca Comparato, Michel Gomes, Rodolfo Valente, Vaneza Oliveira, Rafael Lozano, Viviane Porto, Mel Fronckowiak, Sergio Mamberti, ZezÃ© Motta, Celso FrateschiBrazil ######## 2020 TV-MA 4 Seasons

s2 Movie 7:19 Jorge Michel GrauDemiÃ¡n Bichir, HÃ©ctor Bonilla, Oscar Serrano, Azalia Ortiz, Octavio Michel, Carmen BeatoMexico ######## 2016 TV-MA 93 min

s3 Movie 23:59 Gilbert ChanTedd Chan, Stella Chung, Henley Hii, Lawrence Koh, Tommy Kuan, Josh Lai, Mark Lee, Susan Leong, Benjamin LimSingapore ######## 2011 R 78 min

s4 Movie 9 Shane AckerElijah Wood, John C. Reilly, Jennifer Connelly, Christopher Plummer, Crispin Glover, Martin Landau, Fred Tatasciore, Alan Oppenheimer, Tom KaneUnited States######## 2009 PG-13 80 min

s5 Movie 21 Robert LuketicJim Sturgess, Kevin Spacey, Kate Bosworth, Aaron Yoo, Liza Lapira, Jacob Pitts, Laurence Fishburne, Jack McGee, Josh Gad, Sam Golzari, Helen Carey, Jack GilpinUnited States1-Jan-20 2008 PG-13 123 min

s6 TV Show 46 Serdar AkarErdal BeÅŸikÃ§ioÄŸlu, Yasemin Allen, Melis Birkan, SaygÄ±n Soysal, Berkan Åžal, Metin Belgin, AyÃ§a Eren, Selin UludoÄŸan, Ã–zay Fecht, Suna YÄ±ldÄ±zoÄŸluTurkey 1-Jul-17 2016 TV-MA 1 Season

s7 Movie 122 Yasir Al YasiriAmina Khalil, Ahmed Dawood, Tarek Lotfy, Ahmed El Fishawy, Mahmoud Hijazi, Jihane Khalil, Asmaa Galal, Tara EmadEgypt 1-Jun-20 2019 TV-MA 95 min

s8 Movie 187 Kevin ReynoldsSamuel L. Jackson, John Heard, Kelly Rowan, Clifton Collins Jr., Tony PlanaUnited States1-Nov-19 1997 R 119 min

s9 Movie 706 Shravan KumarDivya Dutta, Atul Kulkarni, Mohan Agashe, Anupam Shyam, Raayo S. Bakhirta, Yashvit Sancheti, Greeva Kansara, Archan Trivedi, Rajiv PathakIndia 1-Apr-19 2019 TV-14 118 min



Netflix Movie Recommendation Using Cosine Similarity 

www.ijres.org                                                                                                                                            448 | Page 

Once the cosine algorithm module is installed, you can initialize it by entering the following code:  

from cosine import Cosine  

First, we will create a model to predict the rating of a movie. We will use the following data:  

Name: movie_id 

Rating: 1, 2, 3, 4, 5 Next, you can use the cosine algorithm to recommend a movie. To do this, you will first 

need to create a movie object. This object will contain the ratings and viewing history for the movies that the 

cosine algorithm will use to recommend a movie to the user. You can create this object by entering the following 

code:  

movie = Cosine. From_ratings_and_viewing_history( ratings=['The Shawshank Redemption'], 

viewing_history=['The Godfather'], )  

After you create the movie object, you can use the cosine algorithm to recommend a movie to the user. To do 

this, you will first need to create a recommendation object. This recommendation object will contain the movie 

object and the user's rating. You can create this object by entering the following code: recommendation = 

Cosine.from_ movie( movie, rating=user.rating)  

Next, you can use the recommendation object to recommend a movie to the user.  

 

Experimental Results 

The method used to calculate how similar two films are based on how closely they share several characteristics. 

It displays the cosine of the angle of two mathematically. projected vectors in a multidimensional environment. 

Finding related things is made easier because to the cosine similarity. 

 

 
Fig: 1: - Top 10 movies based on IMDB movie weightage formula. 

 

 
Fig: 2: - Top 10 movies similar to Interstellar using cosine. 
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II. Results and Discussion 

We have done some data visualization and also created a model that will recommend movies based on a 

number of parameters. We can see that the country that produces the most movies/tv shows is USA. The 

directors who directed the most movies are Raul Campos and Jan Suter with 17 movies to each name. By using 

cosine, we came to know that the movies that are similar to interstellar are The dark knight followed by 

memento and The Martian in that order. 

 

 
Fig: 3: - Top 10 movie directors. 

 

 
Fig: 4: - Top 10 countries who produce more content. 
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Fig: 5: - Top 10 movies similar to dark knight. 

 

 
Fig: 6: - Top 10 movies similar to Interstellar. 

 

III. Conclusion 

A cosine algorithm is a versatile tool that can be used for a variety of purposes, such as movie 

recommendation, music recommendation, book recommendation system, product recommendation system, and 

so on. In this paper, we used a cosine algorithm to build a movie recommendation system, and the reason why 

we used the cosine algorithm among all the other algorithms to build a recommendation system is that cosine is 

easy to implement, fast, and produces accurate results compared to other algorithms. We can use this cosine 

because it is fast ad reliable it is used also for checking text documents or files. In this we use cosine similarity 

because most of recommendations don’t take summery into account but to get the good recommendation, we 

take plot into consideration. Most of recommendations are good based on plot but bad on basis of quality of 

movie. So, we use IMDB data to calculate the IMDB weightage ranking to get a score for movie and 

recommend movies that are only acceptable only if they are in top percentile so that we can get more accurate 

results. 
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