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Abstract - In this paper we first introduce what is a recommender system, why recommender system, give the 
introduction to various types of recommender systems, various types of algorithms used in various 
recommender systems so far and the challenges in recommender systems. 
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I. INTRODUCTION 
 
In this section we briefly describe what is a 
recommender system and why is it necessary. 
What is a recommender system- 
A recommender system or a recommendation 
engine is an information filtering system that seeks to 
predict the item to the user. 
Recommender systems have become increasingly 
popular in recent years, and are utilized in a variety of 
areas including movies, music, news, books, research 
articles, search queries, social tags, and products in 
general. There are also recommender systems for 
experts, restaurants, garments, financial services, life 
insurance, Twitter pages. You must be aware of 
recommender systems used by Amazon, flipcart, 
twitter, Netflix. There are recommender systems for 
social networks also. Users are often faced with 
information overflow. In the days before internet 
people find hard to determine what book to read, 
what movie to watch or which place to visit. They 
were guided with the recommendations and feedback 
from their friends. 
 
Rather than getting recommendations from unknown 
people and strangers users are more comfortable to 
get recommendations from their friends or relatives 
through social networks. Thus with a number of 
social networking sites like Twitter, linkedin, Quora, 
facebook it is helpful to have an application that 
could combine information from multiple sources to 
provide the required information for a group of 
people sharing common interests. These social 
networking sites give recommender systems in the 
form such as “people you may know” 
 
Recommender systems have affected our lives in 
many ways. Our online shopping experience is being 
redefined. As we browse through products, the 
recommender system collect our activities and thus 
offer recommendations of products we might be 
interested in. And big data from browsing and 
transaction activities is the driving force behind 

recommender systems. A typical recommender 
system cannot do its job without sufficient data and 
big data supplies plenty of user data such as past 
purchases, browsing history, and user feedback to 
provide relevant and effective recommendations. In 
shortly, even the most advanced recommenders 
cannot be effective without big data.  Amazon.com is 
one example of the e-commerce company that 
employ collaborative filtering recommendation 
method for more than a decade . Due to the 
recommender system, the company could recommend 
a product that fits with consumers preferance . 
Recommender System not only provide suggestions 
of the items to the users they are interested in but also 
provides recommendation of one human to another 
human he may know . Facebook’s friend RS system 
which provides suggestions of the humans on the site 
to user which he may know or related with. Movie 
recommendation websites are also the well known 
example of RS which recommends movies to the 
users according to his own interest. The core concept 
on which the Recommender system works is the 
information filtering system . Variety of information 
is available on the web. Some people who lack 
experience make poor decisions. Hence recommender 
system is a technique to tackle the information 
overload. Because of recommender systems the 
visitors who browse the websites end up buying the 
product, they get satisfaction and company’s sales 
increases. The more the customers are satisfied with 
the recommender systems they use it more. 
 
In recommender systems there is a user who provides 
his opinion about a particular product and gets 
recommendations about new items. So in a 
recommendation system we have a product or item 
and a user. Every recommender system needs some 
inputs ie. rating, content, or demographics. Of course 
this depends on the type of recommender system 
used. Output of a recommender system is predictions 
which are given to a user. There are 2 types of users 
in recommender systems-active user and previus user. 
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Active user may express opinion about a particular 
product ie., show interest in a particular item. 
Recommender system can also recommend a tourist 
place for a person. Tourists browse the internet to 
search for a picnic spot. If you want to recommend a 
tourist spot to a person you need to know his choices 
and also consider the popularity of a person among 
other users. Recommender system is used to establish 
relationship between user and information product. 
Before recommending the product the selection habits 
of a person are considered and also similarity of each 
users interest in the product. There are search engines 
like google which are not enough. 
 
Challenge is to provide high quality and accurate 
recommendations, make recommendations for lots  of 
people and also increase the hit rate on the website. 
These systems must be able to tackle large amount of 
data quickly. 
Collaborative filtering and sentiment analysis are the 
techniques which can give automatic 
recommendations to users without requiring them to 
give any input such as rating or reviews. 
Websites display most bought items on the screen, 
items generally purchased along with a particular 
item, high value items, items based on your browsing 
history. If you have a good recommendation system 
you know where to shop and what to shop. 
Competition among online websites is increasing day 
by day and recommender systems are a way of 
personalizing the needs of a person. User preferences 
can be acquired from historical datasets. A 
recommendation system can create a profile of items 
the user likes and suggest items accordingly. In 
sentiment analysis an entire sentence can be 
considered as positive or negative. Recommender 
systems use different algorithms based on training 
data. Datamining or machine learning algorithm 
could be used. In a recommender system on a dataset 
cleaning is performed to remove whitespaces, 
stopwords symbols numbers. methods [14]. 

 
II. TYPES OF RECOMMENDER SYSTEMS 
 
There are four basic types of the recommender 
systems according to Janna 
 
1. Collaborative filtering recommendation system 
The recommender systems can efficiently 
recommend interested information to users according 
to users’ characteristics obtained by analyzing their 
historical information. CF recommendation is most 
widely applied. CF analyzes the ratings given by 
users to items.It uses the historical rating data. As one 
of the most promising recommender methods, 
collaborative filtering (CF) anticipates user’s interests 
by considering the opinions of those who have similar 
preferences. Compared to other techniques (e.g., 
content based methods typically, CF based methods 
act only on a user-item rating matrix which is 

represented by the feedback information. CF based 
methods can be further classified into two classes: 
memory based CF methods and model based CF 
methods. The memory based CF finds similar users 
(or items) for the active user or item using similarity 
measurement methods, and then aggregate the ratings 
of these neighbours as the prediction. Memory based 
CF contains two popular methods, user based CF  and 
item based CF. However, it suffers from several 
problems, including data sparsity, cold start where 
each user express preference to only a small subset of 
the available items, and users tend to rate similar 
items closely. Therefore, the similarities between 
users or items cannot be accurately measured by the 
existing similarity measurement methods, such as 
Cosine and Pearson Correlation, which will result in 
inaccurate predictions. Most collaborative filtering 
systems apply the neighborhood-based technique. In 
the neighborhood-based approach a number of users 
is selected based on their similarity to the active user. 
A prediction for the active user is made by 
calculating a weighted average of the ratings of the 
selected users. To illustrate how a collaborative 
filtering system makes recommendations consider the 
example in movie ratings table below. This shows the 
ratings of five movies by five people. A “+” indicates 
that the person liked the movie and a “-“ indicates 
that the person did not like the movie. To predict if 
Vidya would like the movie E, Rohan’s ratings are 
compared to the ratings of the others. In this case the 
ratings of rohan and Vidya are identical and because 
Rohan liked C, one might predict that Vidya likes the 
movie as well. 
 

Table 1.0 Collaborative filtering 
 Nayana Shweta Rohan Vidya 

A - - + + 
B - + + + 
C +  - - 
D - - + + 
E - + + ? 

 
Collaborative filtering is of 2 types user based and 
item based. 
In the above example we have seen user based 
collaborative filtering. Now we will see item based 
collaborative filtering method. 
Item-based algorithms provide dramatically better 
performance than user-based algorithms, while at the 
same time provide better quality than userbased 
algorithms. Item based Collaborative fltering works 
by building a database of preferences for items by 
users. A new user, say Ram , is matched against the 
database to discover neighbors, which are other users 
who have historically had similar taste to Ram. Items 
that the neighbors like are then recommended to 
Ram, as he will probably also like them- 
 
Collaborative filtering faces 2 important challenges 
1) Quality of recommendations 
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2) Scalability. 
 
Item recommendations can be made using different 
methods. Recommendations can be based on 
demographics of the users, overall top selling items, 
or past buying habit of users as a predictor of future 
items. 
 
One of the most surprising part about Recommender 
Systems is, ‘we summon to its suggestions / advice 
every other day, without even realizing that’. 
Confused? Let me show you some 
examples. Facebook, YouTube, LinkedIn are among 
the most used websites on Internet today. Let us see 
how they use recommender systems. You’ll be 
amazed! 
 
Facebook: Suggests us to make more friends using 
‘People You May Know’ section 

 
Figure 1.0 Facebook Recommendation 

 
Similarly LinkedIn suggests you to connect 
with people you may know and YouTube suggests 
you relevant videos based on your previous browsing 
history. All of these are recommender systems in 
action. 
 
While most of the people are aware of these features, 
only a few know that the algorithms used behind 
these features are known as ‘Recommender Systems’. 
They ‘recommend’ personalized content on the basis 
of user’s past / current preference to improve the user 
experience. Broadly, there are two types of 
recommendation systems – Content Based & 
Collaborative filtering based. 
 
2. Content Based Recommender System: 
These algorithms try to recommend items that are 
similar to those that a user liked in the past (or is 
examining in the present).Various items are 
compared with items previously rated by the user and 
the best-matching items are recommended. 
In content based filtering say for ex uday likes all 
action movies we would recommend him some other 
action movie in future. 
A widely used algorithm is the tf–idf representation 
in content based recommendation engine. 

Items are recommended based on items the user 
previously bought,based on users browsing history or 
clicks and then similar items are recommended to 
theuser. 
Ex: recommending news articles, movies, songs etc 
to a user based on his previous browsing history. 
 
Let  us see what is TF-IDF 
Fij=frequency of the term(i) in a document (j) 
TFij=Fij/Max number of times the word occurs in 
diff docs 
Ex: a word pear appeared 5 times in one document 
and the total number of times it occurred in several 
other documents is say 25. 
TFij=5/25=0.2 
 
The more the TF score of a word the more important 
is the word.eg.a word apple appears 5 times in a 
document and in other document it appears only 
once.So the word apple is more important in one 
document as compared to other documents.But how 
do you calculate the weight of different words. 
Ni=the number of docs that mention the term i 
N=total number of documents 
IDFi=logN/Ni 
TF-IDF score=TFij x IDFi 
IDF score gives lower weight to less common words 
and higher weight to rarer words 
 
3. Hybrid Recommender Systems 
Hybrid approach combines collaborative and content 
based approach 
 
4. Demographic based Recommender Systems 
Recommender systems that are based on 
demographic characteristics of consumers and 
recommend a list of items that have good feedback 
from the consumers that are demographically similar 
to the target consumer. 
 
III.  COMMONLY USED ALGORITHMS IN 
RECOMMENDER SYSTEMS 
 
1. Fuzzy c-means clustering 
2. Frequent pattern minng algorithm 
3. Many objective optimization 
4. Apriori algorithm 
5. KNN algorithm 
6. Kmediods algorithm 
7. Chameleon Hierarchial clustering algorithm 
8. KMeans clustering algorithm 
9. Nearest-neighbors 
10. Matrix Factorization 
11. Restricted Boltzmann Machines 
12. Clustering and LSH 
13. Association Rules 
14. TF-IDF 
15. Deep Learning 
16. Similarity based recommendations 
17. Weight based recommendations 
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IV. CHALLENGES IN RECOMMENDER 
SYSTEMS 
 
1. Cold Start Problem 
2. Accuracy 
3. Quality of Recommendations 
4. Overspecialization 
5. Scalability 
6. Big Data 
 
CONCLUSION 
 
Recommender Systems are becoming inherent part of 
today’s e-commerce applications. Since 
recommender system has a direct impact on the sales 
of many products therefore Recommender system 
plays an important role in e-commerce. Collaborative 
filtering is the oldest techniques used in the 
recommender system. A lot of work has been done 
towards the improvement of collaborative filtering 
which comprises of two components User Based and 
Item Based. The basic necessity of today’s 
recommender system is accuracy and speed. 
 
E-Commerce should be made more user friendly and 
more interactive for a better customer experience. For 
better experience E-Commerce applications should be 
made capable to interact according to the customer 
preferences and choices .Thus the major challenge for 
todays e-commerce applications is to make it more 
customer oriented. For example if a person wishes to 
watch a movie and visits e-commerce website then 

the website should recommend those movies that the 
person wishes to watch. Therefore there is a need to 
identify group of persons with similar choices so that 
popular products in that group can be recommended. 
Identifying similarity between the persons is a 
challenge because persons are similar and dissimilar 
in many ways. 
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