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Abstract:  Today’s web and app users request modified experiences. They anticipate the apps, news sites, social networks they engage 

with to evoke who they are and what they’re fascinated in and make related, adjusted, and accurate commendations for new content and 

new goods based on their earlier deeds. This can be done using Recommended Systems in Machine Learning. In this paper we use 

Recommender System to recommend movies based on his previous ratings on movie he came across. 
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I. INTRODUCTION 

As the business needs are accelerating, there is an increased dependence on extracting meaningful information from humongous 

amount of raw data to drive business solutions. The same is true for digital recommendation systems which are becoming a norm for 

consumer industries such as books, music, clothing, movies, news articles, places, utilities, etc. These systems collect information from 

the users to improve the future suggestions.   

With the eruption of big data, practical recommendation schemes are now very important in various fields, including e-commerce, 

social networks, and a number of web-based services. Nowadays, there exist many personalized movie recommendation schemes utilizing 

publicly available movie datasets (e.g., MovieLens and Netflix), and returning improved performance metrics (e.g., Root-Mean-Square 

Error (RMSE)). However, two fundamental issues faced by movie recommendation systems are still neglected: first, scalability, and 

second, practical usage feedback and verification based on real implementation. In particular,          Collaborative Filtering (CF) is one of 

the major prevailing techniques for implementing recommendation systems. However, traditional CF schemes suffer from a time 

complexity problem, which makes them bad candidates for real-world recommendation systems. Collaborative Filtering is the most 

common technique used when it comes to building intelligent recommender systems that can learn to give better recommendations as more 

information about users is collected. 

II. TYPES OF RECOMMENDATION SYSTEM 

A Recommendation System is a software tool designed to make and deliver suggestions for things or content a user would like to 

purchase. Using machine learning techniques and various data about individual products and individual users, the system creates an 

advanced net of complex connections between those products and those people. These are a collection of algorithms used to recommend 

items to users based on information taken from the user. These systems have become ubiquitous, and can be commonly seen in online 

stores, movies databases and job finders. There are 3 types of recommendation systems 

1. Popularity based recommendation engine 

2. Content based recommendation engine 

3. Collaborative filtering based recommendation engine 

Popularity based recommendation engine: 

Pearson correlation is invariant to scaling, i.e. multiplying all elements by a nonzero constant or adding any constant to all elements. 

For example, if you have two vectors X and Y, then, pearson (X, Y) == pearson(X, 2 * Y + 3). This is a pretty important property in 

recommendation systems because for example two users might rate two series of items totally different in terms of absolute rates, but 

they would be similar users (i.e. with similar ideas) with similar rates in various scales. 

Content based recommendation engine: 

Content based recommendation engine takes in a movie that a user currently likes as input. Then it analyzes the contents of the 

movie to find out other movies which have similar content. Then it ranks similar movies according to their similarity scores and 

recommends the most relevant movies to the user. 
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Collaborative filtering based recommendation engine: 

Collaborative filtering based recommendation engine first tries to find similar users based on their activities and preferences. Now, 

between these users (say, A and B) if user A has seen a movie that user B has not seen yet, then that movie gets recommended to user B 

and vice-versa. In other words, the recommend-dations get filtered based on the collaboration between similar user’s preferences. One 

typical application of this algorithm can be seen in the Amazon e-commerce platform, where you get to see the “Customers who viewed 

this item also viewed” and “Customers who bought this item also bought” list. 

 

III. METHODOLOGY  

In this section, we will invoke the data, preprocess the data and visualize the data. 

3.1 Data and its features 

 The datasets used in this system is taken from “GroupLens” namely “movie.csv” and “rating.csv”. The movie.csv contains features 

like movieid, movie name and its genre. The rating dataset contains features like userid, movieid and rating given by the user to that 

movie. 

First thing to do is to import necessary libraries as shown in Fig 1. Then we should invoke data from the datasets using pandas as shown 

in Fig 2. The features of the datasets are presented in Fig 3 and Fig 4. 

 

   
                      Fig 1: Importing libraries                                                                  Fig 2: Invoking data 

 

  
                       Fig 3: Features of movie dataset                           Fig 4: Features of rating dataset 

 

3.2 Data Prepossessing 

Data preparation is the first step in data analytics projects and can include many discrete tasks such as loading data or data ingestion, 

data fusion, data cleaning, data augmentation, and data delivery. In movie data we can remove year from the title feature and add a 

column of it to the dataset. This is shown in Fig 5. 

 

 

Fig 5: Preprocessing of movie dataset 

In collaborative recommended system there is no need of genre so we can drop genre column from the movie dataset. After dropping 

the genre column from the movie dataset the final dataset in shown in Fig 6. Now coming to rating dataset we can drop a feature called 

‘timestamp’ as it is not used in the system. The final rating dataset is shown in Fig 7. 
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Fig 6: Final movie dataset                                                             Fig 7: Final rating dataset. 

3.3 Data Visualization 

Data visualization is the graphical representation of information and data. By using visual elements like charts, graphs, and maps, data 

visualization tools provide an accessible way to see and understand trends, outliers, and patterns in data. The statistical analysis of no .of 

movies are rated for a rate can be show by using histogram as shown in Fig 8. 

 

 

Fig 8: Statistical analysis of rating. 

IV. COLLABORATIVE  RECOMMENDATION SYSTEM 

Now let’s start working on Collaborative recommendation System which is also known as User-User recommendation system. This 

technique uses other users to recommend items to the input user. It attempts to find users that have similar preferences and opinions as the 

input and then recommends items that they have liked to the input. There are several methods of finding similar users and the one we will 

be using here is going to be based on the Pearson Correlation Function. The process of creating a Collaborative system is as follows: 

 Select a user with the movies the user has watched 

 Based on his rating to movies, find the top X neighbors 

 Get the watched movie record of the user for each neighbor. 

 Calculate a similarity score using some formula 

 Recommend the items with the highest score 

Let's begin by creating an input user to recommend movies and is shown in the following Fig 9. 

 

 

                         Fig 9: User’s data                                                           

With the input complete, let's extract the input movies ID's from the movies Dataframe and add them into it. We can achieve this by 

first filtering out the rows that contain the input movies' title and then merging this subset with the input Dataframe. We also drop 

unnecessary columns for the input to save memory space. The DataFrame after adding the movie id is shown in Fig 10. With the help of 

specified user’s data we should find the users who gave the rating for the movies of the specified user’s data. This is shown in Fig 11. 

The statistical way to represent he no of user rated for each of the movie selected by one user is shown in fig 12. The rating given by 3 

users is shown in Fig 13. 
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             Fig 10: User’s data with movieid                       Fig 11: Users how rated for the movies rated by one user 

    

   
             Fig 12: Movies vs no. of ratings                                              Fig 13: Ratings of 3 users  

 

Next, we are going to compare all users to our specified user and find the one that is most similar we're going to find out how similar 

each user is to the input through the Pearson Correlation Coefficient. It is used to measure the strength of a linear association between two 

variables. The formula for finding this coefficient between sets X and Y with N values can be seen in the Fig 14. 

 

Fig 14: Pearson Correlation formulae 

Now, we calculate the Pearson Correlation between input user and subset group, and store it in a dictionary, where the key is the user 

Id and the value is the coefficient. This process is shown in Fig 15 and the output dictionary is shown in Fig 16. 

 

 

Fig 15: Process of Pearson Correlation 

Now we should extract top 50 users who are similar to the specified user. After extracting the users we start recommending movies to 

the input user. This is done by taking the weighted average of the ratings of the movies using the Pearson Correlation as the weight. But 

to do this, we first need to get the movies watched by the users and store their correlation in a new column called “_similarityIndex" as 

shown in Fig 17. 
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Fig 16: Dictionary containing userid and coefficients 

 

Fig 17: Finding similarity index 

Now all we need to do is simply multiply the movie rating by its weight (The similarity index), then sum up the new ratings and 

divide it by the sum of the weights. The entire process of finding the movies according to weighted average recommendation  

score is shown in Fig 18. 

 

 

Fig 18: process of finding the movies for recommendation. 

V. CONCLUSION 

By using Content-Based Recommended System we predicted top 20 movies based on the requirements of the user and the output is 

shown in Fig 19. This is to conclude that collaboration recommended system in this paper is very helpful to study the priorities of the 

customer and recommend movies based on similar users who rated the movies of the customer. 

 
Fig 19: Top 10 recommended movies 
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