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ABSTRACT 

This research paper highlights the importance of recommendation system to suggest item for the customer such as which 
movie to watch or what music to listen. Recommendation system plays an important in increasing sale of the product, customer 
satisfaction, increase sale of diverse product etc.  
In order to increase sale of the product, every organization concern with increase the new customer and retain the existing 
customer with the organization. Traditional business had limitation of geographical location, but with the new era business 
spread all over the world. With the help of technological innovation e-business grows rapidly. Customer purchase the item 
using online store, the only limitation is to search the item in the store on its own; no helping hand available online, in this 
scenario product recommender system is very useful. 
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1. OVERVIEW OF RECOMMENDATION SYSTEM 
Now days on the web, vast amount of information is present, so it is difficult to user to find relevant information. 
Recommendation systems can solve this problem. These are essential tools and techniques which gives suggestions for 
items to a user such as what items to buy, which movie to watch, what music to listen to. Recommendation system 
depends on type of item such as songs, CDs, movies etc. for which the system provides recommendations to the user. 
According to the type of item, its design, its graphical user interface, recommendation technique is used to give useful 
suggestions to users. Recommender systems are helpful to individuals who do not know the number of alternatives of 
website for specific type of item or who lack sufficient experience. These systems use purchase data, ratings, and user 
profiles to predict which products are suitable to a particular user. Recommendation system use input about a 
customer’s interests to generate a list of recommended items. Most recommendation algorithm start by finding a set of 
customers whose purchased and rated items overlap the users purchased and rated items [1]. The popular versions of 
recommendation algorithm are collaborative filtering, cluster model and other algorithm uses search-based methods. 
1.1 Collaborative filtering  
A collaborative filtering algorithm represents a customer as an N-dimensional vector of items, where N is the number 
of distinct catalog items. The components of the vector are positively rated items and negatively rated items. In order to 
compensate for best selling items, the algorithm multiplies the vector components by inverse frequency [2]. The 
algorithm generates recommendation based on similarity of the customer, a common method to be to measure the 
cosine of the angle between two vectors [3].  
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1.2 Cluster Model 
To find customers who are similar to the user, cluster models divide the customer base into many segments and treat 
the task as a classification problem. Clustering model assign the user to the segment containing the most similar 
customers. It then uses the purchases and ratings of the customers in the segment to generate recommendations. Once 
the algorithm generates the segments, it computes the user’s similarity to vectors that summarize each segment, then 
chooses the segment with the strongest similarity and classifies the user accordingly [4]. 
1.3 Search Based Methods 
Search-based methods treat the recommendations problem as a search for related items [5]. Given the user purchased 
and rated items, the algorithm constructs a search query to find other popular items by the same author, artist, or 
director, or with similar keyword. 

2. RELATED WORK 
Adomavicius G., Y. Kwon proposed, a number of item ranking techniques. These ranking techniques can generate 
suggestions that have higher aggregate diversity for all users while maintaining the recommendation accuracy. In this 
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proposed approach they have considered additional factors, such as item popularity, when ranking the recommendation 
list to increase recommendation diversity with minimum accuracy loss. These studies say that the recommendation’s 
quality can be computed along a number of dimensions, and only the accuracy of recommendations is not sufficient to 
find the most appropriate items for each user. One of the goals of recommender systems is to provide more diverse 
recommendations [6]. 
A. Ghose, and P. Ipeirotis proposed two ranking mechanisms for ranking product reviews: a consumer-oriented 
ranking mechanism ranks the reviews according to their expected helpfulness, and a manufacturer-oriented ranking 
mechanism ranks the reviews according to their expected effect on sales. Ranking mechanism combines econometric 
analysis with text mining techniques in general, and with subjectivity analysis in particular. To decide whether to buy a 
product, consumer as expected attracts to reading reviews. However, for a single product the more number of reviews 
are typically published makes it difficult for individuals to find the best reviews and realize the true quality of a product 
based on the reviews. Similarly, the manufacturer of a product needs to identify the reviews that control the customer 
base, and examine the content of these reviews. They showed that subjectivity analysis can give useful information 
about the helpfulness or benefit of a review and about its impact on sales. Their results can have a number of 
implications for the market design of online opinion forums [7]. 
Neal Lathiax Showed that temporal diversity is an important criterion for quality of recommender systems, by showing 
how CF data changes over time and performing a user survey. Then they evaluated three CF algorithms from the point 
of view of the diversity in the sequence of recommendation lists they produce over time and examine how a number of 
characteristics of user rating patterns affect diversity. They then proposed and evaluated set methods that maximize 
temporal recommendation diversity without extensively penalizing accuracy. However, current evaluation techniques 
pay no attention to the fact that users continue to rate items over time: the temporal characteristics of the system's top-N 
recommendations are not investigated. In particular, it is useless of measuring the extent that the same items are being 
recommended to users over and over again [8]. 

3. EXISTING RECOMMENDATION SYSTEM  
The recommendation algorithm best known for their use on ecommerce web sites, following are some ecommerce 
website which use recommendation system to increase the business by providing the better service over the internet. 
3.1 Amazon.com: 
The Amazon.com uses the recommendation algorithm for the personalization online store for each customer. At 
amazon.com traditional collaborative filtering, cluster model and search-based method compare using recommendation 
algorithm called item-to-item collaborative filtering. The algorithm used in amazon.com produces recommendation in 
real time scales, scales to massive data sets, and generates high quality recommendations.  
Amazon.com uses recommendations as a targeted marketing tool in many email campaigns and on most of its Web 
sites’ pages, including the high traffic Amazon.com homepage. Clicking on the “Your Recommendations” link leads 
customers to an area where they can filter their recommendations by product line and subject area, rate the 
recommended products, rate their previous purchases, and see why items are recommended. 
Amazon.com extensively uses recommendation algorithms to personalize its Web site to each customer’s interests. 
Because existing recommendation algorithms cannot scale to Amazon.com’s tens of millions of customers and 
products, Amazon.com developed own algorithm known as item-to-item collaborative filtering, scales to massive data 
sets and produces high-quality recommendations in real time. 

 
Figure 1. Amazon.com users recommendation 

4. PROPOSED WORK 
The system is to increase the diversity of recommendations with only a negligible accuracy loss as well as recommend a 
sequence of items instead of a single recommendation and use consumer-oriented or manufacturer oriented ranking 
mechanisms.  
While measuring recommendation quality, only accuracy is not sufficient. Therefore, using the item ratings and user 
profiles, recommender system has been proposed to provide diverse recommendations. The system algorithm derive 
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recommendation using similarity computation, system predicted rating estimation, implementation of rank generation, 
item sequence generation, and implementation of consumer or manufacturer oriented ranking mechanism. The system 
proposes following steps: 
1. It is necessary to estimate ratings for the items that have not been seen by a user. For recommender system, 

collaborative filtering, content based approaches will be used. In collaborative filtering approach, First system will 
compute the similarity between target item and other items using adjusted cosine similarity method. Thus, system 
will get most similar items with target item. System-predicted ratings i.e. unknown ratings for item will be calculated 
by weighted sum technique using previously calculated similarity computation results. 

2. In content-based approach, recommend items similar to those that a user liked in the past. Target item will be 
compared with items previously rated by the user. The profile of user contains tastes and preferences of this user. 
Cosine similarity method will be used to estimate rating of item by comparing user preferences present in user profile 
and item features that are represented as item attributes in item profile. Finally, we will combine the outputs obtained 
from both approaches i.e. collaborative filtering and content based approaches. 

3. Using item popularity-based parameterized ranking approach, ranks will be generated for items based on their 
popularity. User will get recommended list of top-N items. Recommendations will increase recommendation diversity 
while maintaining the accuracy.   

4. A consumer-oriented ranking mechanism  will rank the reviews according to their expected helpfulness and a 
manufacturer-oriented ranking mechanism will rank the reviews according to their expected effect on sales with the 
help of text mining techniques examine the actual text of the review to identify which review is expected to have the 
most impact on sales.  

 
Each time when user will request for a new item, new list of recommended items will be generated using user’s past 
ratings with the help of learning techniques. Reformulation of recommendation process will be done as a sequential 
optimization process. Thus, optimal recommendations will be provided to the user. 
 
4.1 Algorithm for rating prediction  
Recommender system techniques are classified into three categories: content based, collaborative and hybrid 
approaches. 
4.1.1 Item based collaborative filtering technique 
This technique uses the set of items the active user has rated and computes the similarity between these items and target 
item i and then selects N most similar items {i1,i2,…,iN}. Item’s corresponding similarities also {si1,si2,…,sin} are also 
computed. Using the most similar items, the prediction is computed. 
4.1.2 Item similarity computation   
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Here uR is the average of the uth user ratings 
4.1.3 Prediction computation 
To obtain the predictions weighted sum approach is used. 
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4.1.4 Content based technique 
In content based technique, recommender system suggests items to the user preferred in the past. The utility u(c,s) i.e. 
rating for user u of item s is estimated based on the utilities assigned by user c to items ‘si’  S (set of all items) similar 
to items. Only the movies with high degree of similarity to user’s preferences are would get recommended. 
1. Item profile, User profile i.e. user information table contains taste and preferences of user. User preferences are 
obtained by previously rated items by that user. 
2. To specify keyword weights, term frequency- inverse document frequency (TF-IDF) weighting measure can be used.  
3. Utility for user c to item s  i.e. u(c, s) is estimated using cosine similarity measure[11] as follows. 
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Where K is total number of keywords.  
4. Items that have higher utilities with user’s preferences will be recommended to user. 

4.2 Algorithm for item ranking 
Predicted unknown ratings, calculated in previous steps, are used for item ranking 
1. Ratings of items are integers between 1 and 5, where high value represents most liked item. Thus items greater than 

3.5 rating as highly ranked . 
2. According to standard ranking method, predicted rating value is used as ranking criteria. 

3. According to item popularity based ranking method, item ranking is based on their popularity from lowest to highest. 
4. In proposed ranking method, ranking threshold concept is used. 
a. Ranking threshold TR  [TH, Tmax] where Tmax is highest possible rating i.e. Tmax =5. TR allows to user to choose a 

certain level of recommendation accuracy. 
b. Using standard ranking and Item popularity ranking methods, Item popularity based parameterized ranking method 

for item i with ranking threshold TR is given  
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Where X=Itempop 
 
4.3 Item sequence generation technique 
Each time when user visits shop, new list of recommended items is generated using user’s past history. Markov Chain 
(MC) model can be used to predict the user’s next preference based on the last sequential data. So transition matrix is 
estimated to get probability of buying an item based on last purchases of user. 
 
4.4 Consumer/ manufacturer oriented ranking technique 
On internet, for a single product large numbers of reviews are present. So it is difficult for consumer to find best 
review. It is also harder for manufacturer to identify review which affects the sales most.  
1. In this technique, reviews can be examined for sentiment classification problem i.e. whether the review is positive or 

negative. 
2. For classification of reviews, machine learning method such as Naïve Bayes can be used. This technique allows to 

assign the probabilities of class whether positive or negative. 
 
5.CONCLUSION 
Recommender systems provide valuable suggestions to users with the help of user rating databases. Similarity 
computation module computes similarity between target item and other items while prediction estimation module 
predicts the rating for the target item. Accuracy of predictions can be measured with statistical accuracy metrics. 
Further, the system proposed recommendation technique which is based on content. Item popularity based 
parameterized ranking technique will ranks the items such that recommendation accuracy will be maintained and the 
diversity will be increased. Quality of recommendations will be improved using consumer/ manufacturer oriented 
ranking and item sequence generation techniques. 
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