
Item-Based Collaborative Filtering of Movies Based on Mutual Information 
 

D. Bani-Hani, A. Ogale, I. Chakrabarty, and K. Thibault 
 

Department of Systems Science and Industrial Engineering,  
State University of New York at Binghamton,  

Binghamton, NY 13902, USA 
 

Corresponding author's Email: dbaniha1@binghamton.edu 
 
 

Abstract: Recommender systems have found major applications in e-commerce websites. Recommender systems filter useful 
information from a large pool of data, then suggest products to the consumer, which ultimately helps them make their choice. 
These systems are extensively used by e-commerce giants such as Amazon and Netflix to suggest what products the consumer 
can purchase, or what movies they can watch, respectively. Collaborative filtering is the most commonly and effective used 
method for recommender systems. In this study, the extent of similarity in collaborative filtering was found by computing 
mutual information within the items of a filtered dataset. Due to the non-linearity of the data, mutual information was used over 
traditional methods such as the Pearson correlation coefficient. The analysis was performed on three datasets obtained from 
the “MovieLens” database. The first dataset contains 100,000 ratings (9,000 movies rated by 700 users). The second dataset 
contains one million ratings (4000 movies rated by 6000 users). And the third dataset contains ten million ratings (10,000 
movies rated by 72,000 users). Using these datasets, this study presents item-based movie recommender systems using mutual 
information of user ratings. The results showed promise; the recommender system was able to recommend movies that had the 
same theme and genre through mutual information collaborative filtering. 
 
Keywords: Recommender Systems, Mutual Information, Collaborative Filtering, Item-Based, Movie Recommendations 
 

 
1. Introduction 

 
With the advent of Industry 4.0, the pool of information is growing at an ever-increasing pace. Advancements in 

technology have created an ease of user access to the vast array of information that is continuously updated and produced 
throughout the world (Lasi et al., 2014). This complex system sees users and subsystems connected through information 
sharing. While larger networks enhance user ability to access information, the sheer volume of information that exists makes 
it extremely difficult to access all related, or alternative, data at any given time. For example, industries are consistently 
releasing new movies, books, television shows, exercise equipment, apparel, wearable healthcare tech, etc.; and, information 
regarding user review comes quickly after the release of any new device, item, or entertainment. Users face issues related to 
time and multiple options available to choose from. The solution to this problem can be found in the use of recommender 
systems which has found vast applications in e-commerce. Recommender systems suggest products to their customers. These 
recommendations can be based on several attributes; they can be based on the top overall sellers on a site, based on the 
demographics of a customer, or based on the analysis of previous purchases made by the customer (Schafer et al., 1999). 
Recommender systems enhance e-commerce sales in three ways: 1) Turns browsers into buyers. 2) Turns buyers into loyal 
customers. 3) Cross-selling by suggesting additional items for the customer to buy. 

Recommendation techniques (Schafer et al., 1999) include non-personalized recommendations where the 
recommendations are independent from the user and suggests products to the customer based on what other customers have 
said. Another technique is attribute-based recommendations where products are recommended based on their syntactic 
properties, for example, if a customer searches for a sci-fi book, the system will recommend a list of three sci-fi books. The 
item-to-item correlation technique where it recommends based on a small set of products the customer has expressed interest 
in, for example, the system may recommend complementary products to a customer’s shopping cart. The user inputs technique 
where the system utilizes one or more of these inputs: purchase data (which products a customer has purchased), Likert (where 
a customer says what they think of a product), text (written comments intended for other to read), and editor’s choice (selections 
within a category made by human editors). And the last recommendation technique is people-to-people correlation. It is where 
products are recommended based on the correlation between a certain customer and other customers who have purchased 
products from the e-commerce site. This is also known as “collaborative filtering” because it originated as an information 
filtering technique that used group opinions to recommend information items to individuals (Resnick et al., 1994; Hill et al., 
1995; Shardanand & Maes, 1995; Konstan et al., 1997). 
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