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ABSTRACT 

Recommendation systems apply different data mining techniques on data and try to find the similarity among a 

huge collection of data items. These systems work on the technique of collaborative filtering, which makes use 

of the past users’ data and gives recommendations to new users. Collaborative filtering technique can be 

applied to various application areas where there is similarity between the past users’ behaviour pattern and the 

current new users. The recommendation system for stock markets described in this paper works using the 

technique of collaborative filtering and makes use of Apache Mahout to generate recommendations for new 

users. 
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1. INTRODUCTION  

Recommendation systems are developed with an aim of providing recommendations to the new users 

in any field. The main task of such systems is to provide meaningful recommendations to new users 

for items or products of their interest. Recommender systems apply different techniques of data 

mining on data and find similarities among various data items [1]. Some real-world examples of 

recommender systems are suggestions for books on Amazon, suggestion for movies on Netflix, etc. 

The recommendation systems used in these examples have a design which depends on the particular 

domain and the characteristic features of the data available on which the data mining techniques are to 

be applied. For providing recommendations to users, the system may require to perform operations on 

both the data related to products and the data related to users. The recommender systems analyze the 

product data and user data and generate a user-item similarity matrix which indicates up to what 

extent the users are similar. This similarity would then be used by the system to give 

recommendations to new users. Recommender systems use the technique of collaborative filtering or 

content-based filtering. Collaborative filtering (CF) systems build a model based on a user’s past 

behaviour as well as similar decisions taken by other users, and then try to use this model to predict 

items that the user may be interested in [2]. Content-based filtering systems try to use the 

characteristics of an item in order to recommend new items with similar properties [3].  

Collaborative filtering technique makes use of past user activities. The algorithms used for 

collaborative filtering identify the relationships between users and items, and make predictions 

depending upon the similarities between current user and past users’ behaviour patterns. 

Recommender systems help new users by searching through a collection of various products to find 

the most important product for them depending upon their past taste information [4]. The fundamental 

assumption of collaborative filtering is that if users A and B rate m items similarly, or have similar 

behaviours, then they will rate or act on other items similarly [5]. The CF techniques use a database of 

preferences for items by users to predict additional topics or products in which a new user might be 

interested. In a typical CF scenario, there is a list of m users {u1, u2, . . . ,um} and a list of n items {i1, 
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i2, . . . ,in} and each user has a list of items which the user likes. This is represented by a user-item 

ratings matrix. The collaborative filtering algorithms can be applied on this matrix to predict items for 

the new user [6]. 

2. LITERATURE REVIEW 

Many existing recommender systems are based on collaborative filtering which have been designed 

and implemented to provide recommendations to users [7]. GroupLens project is a recommendation 

system for netnews and has investigated the issues on automated collaborative filtering [8]. In the 

system design, the Better Bit Bureaus were developed to predict user preferences that are based on 

computing the correlation coefficients between users and on averaging ratings for one news article 

from all. MovieLens is a recommendation system for movies which is based on the GroupLens 

technology [9]. 

RecommendationTree (RecTree) is a method that makes use of divide-and-conquer approach to 

improve correlation-based collaborative filtering and performs clustering on movie ratings from users. 

Ringo gives music recommendations using a word of mouth recommendation mechanism [10]. Ringo 

finds the similarity among users based on user rating profiles. Firefly and Gustos are the two 

recommendation systems employing the word-of-mouth recommendation mechanism and accordingly 

recommending products to users. 

WebWatcher was designed with an aim of assisting information searches on the World Wide Web. 

WebWatcher suggests those hyperlinks to the user which would give the intended information to the 

user. The general function serving as similarity model is generated by learning from a sample of 

trained data logged from users. A multi-agent matchmaking system, Yenta, is implemented with the 

clustering algorithm and the referral mechanism [11]. The Eigentaste algorithm was proposed to 

reduce the offline clustering dimensionality and to perform online computations in constant time. An 

online joke recommendation system that is based on this algorithm is Jester. There is a continuous 

user rating of jokes, on which the clustering is based. 

One of the most famous recommendation systems being used today is the Amazon.com 

Recommendation that makes use of a matrix of the item similarity [12]. The formulation of the matrix 

is performed offline. A few successful examples of collaborative-filtering-based recommender 

systems are music on Yahoo!, Launch, Cinemax.com, TV Recommender, MovieCritic, etc. Many 

algorithms and models have been proposed to resolve the similarity decisions in collaborative-

filtering-based recommender systems. Among the methods used for determining similarity, the most 

common one is cosine angle computation. Amazon.com Recommendation system makes use of this 

cosine measure to determine the similarity between every two items bought by each customer and 

generates the item matrix containing item-to-item relationships. Several algorithms that combine the 

knowledge from different fields like Artificial Intelligence (AI), Networking, etc. have also been 

implemented in the recommendation systems. 

3. METHODOLOGY 

The recommender system for stock markets described in this paper is based on the collaborative 

filtering technique. The share prices of various stock companies may change rapidly during the course 

of time. The prices may sometimes go up, sometimes remain low while at other times, they may 

remain at a constant level. The recommender system described in this paper uses the technique of 

collaborative filtering to generate recommendations to users which may help them to decide in which 

company they should invest their money. The detailed procedure of the system and the results 

obtained after following it are described in the further part of this section. 

In the initial step, the stock market data was collected from public sources. This data formed the 

database for the system on which the further processing was performed. The next step performed was 

pre-processing of data. This pre-processing was done so that the Apache Mahout can work on the 

data. It means that the data was converted into a form on which the Apache Mahout can work and 

generate recommendations. The stocks data for companies was first analysed to find the occurrence of 

frequent patterns in the stock prices. The prices of different companies may go high, low or remain 

unchanged over the course of time. Such behaviour of different companies was checked to see if they 
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resemble or not. Actually, the companies do not resemble each other completely. But the aim was to 

find out groups of companies which resemble up to a large extent. Accordingly, those companies for 

which the behaviour is same for many instances were found out and were concluded as having similar 

behaviour patterns. This similarity helped to find out what the future state of the company’s shares 

will be. Then collaborative filtering technique was applied on the stocks data and user transactions 

data using the packages provided for the same by Apache Mahout. When companies behave similarly 

and are in profit, users buy the shares of these companies. This similarity in user behaviour was taken 

into consideration so as to suggest the new user to buy the shares of that particular company. The 

following is the similarity matrix resembling the similarity between different companies. 

Table 1.  Similarity Matrix 

Companies 

 
A B C D 

A -- 188 112 132 

B 188 -- 146 119 

C 112 146 -- 166 

D 132 119 166 -- 

As shown in Table 1 above, the similarity matrix depicts the number of times the behaviour of the 

companies was found to be similar over a period of time. This table clearly shows that company A is 

more similar to company B than the remaining companies, C and D. Similarly, companies C and D 

are more similar to each other than any other company. This similarity matrix was formed after 

performing processing on stocks data of a few months. After this, the further work was to make use of 

the user transaction data which helped to give further recommendations to users. This means that if a 

company behaves similar to another company and both are in profit, and at the same time users have 

bought shares of that company, then this system would recommend a new user to buy the shares of 

that company with a view that the user would be in profit in future. This system could be used for any 

other financial market where collaborative filtering can be applied so as to provide recommendations 

to new users. 

4. CONCLUSION 

There are different Data Mining techniques used for stock predictions. But the collaborative filtering 

technique used by the recommender system described in this paper improves the predictability 

features. Thus the system generates better recommendations for new users in the field of stock market 

trading. Also, the system is scalable. 
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