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ABSTRACT 
 

Recommender system is a strategy in e-commerce, which recommends items based on the user’s interest. 

It has the ability to anticipate whether a specific user would incline toward a thing or not based on the user's 

profile. E-commerce recommender systems are useful for both e-commerce service provider and users. So, it 

should be required for a recommendation system to provide most preferable products to the user’s interest. 

In this presented work the recommendation system provide recommendations on the user’s interest. In this 

context the web usage mining and the content mining with additional factors are proposed. The proposed 

recommendation system computes the user product purchasing habits, product popularity, product purchase 

score and user’s web navigational behavior. The product purchasing habit is calculated using the previously 

purchased product price and the current product price range. Similarly, the product popularity is calculated 

by the number of users provide the positive reviews about the target product. Additionally, web navigational 

behavior is computed using the web usage data for the user self and the other users who are watching the 

same product. In order to combine the calculated factors, the weight is computed and higher weights are used 

to recommend the suitable product. Then filtering is performed on weighted items to provide more 

appropriate recommendations. The experiments are performed with the implemented system and compared 

with the traditional system. The comparative performance study of the system in terms of precision, recall, 

and memory consumption demonstrate the proposed technique is efficient and accurate in comparison with 

the available traditional data model. 

 

KEYWORDS: Web Recommendation System; E-Commerce Product Recommendation System; Web 
Usage Mining; Content Mining; Web Navigational Behavior; Product Popularity; Sentiment Score; Similar 
Behavior Score. 

 

1 Introduction: 
 

A recommendation system is a decision maker strategy for e-commerce environments. It predicts a 

particular E-commerce user and provides the recommendations to the user. Which makes easy to 

purchasing items on e-commerce sites. It diminishes transaction cost in a web-based shopping 

environment. It has additionally demonstrated to enhance the decisions making procedure and quality, 

P. Lopes and B. Roy, F. O. Isinkaye et al. 
 

E-commerce recommendation systems are one sort of recommender frameworks, which can naturally 

recommend things that are additionally fascinating to a specific user based on the user’s current web 

navigation behaviorJ. Wei et al.A recommender system is a software solution for personalized service in ane 
 
- commerce environment. Based on the customer preferences, it helps to find the products they would like to 
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purchase by providing recommendations and it is particularly useful in e-commerce services that offer 

millions of items for sale. E-commerce recommender system usage user’s web navigational behavior, past 

experiences and the same kind of user’s behaviors which enhance the performance of recommendation 

systemand it would provide good quality of recommendations to the user on their interest,R. Kosala and 
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B. Hendrik. 
 

E-commerce recommendation system is chiefly based on web usage mining where user’s inclinations 

and behavior are examined and foreseeing by web use mining.Analysis and prediction are done by web 

log files. Customers click stream data can act as a very rich source of information. Click stream indicates 

the user’s path through a website. Web log files store and maintain all click stream data. This data can be 

very helpful in providing the effective recommendation. Great quality recommendation systems won’t 

just help in fulfilling client’s inclinations for an item yet in addition in enhancing deals and attracting new 

buyersT. Srivastava et al. 
 

The system is designed for improving the performance of the traditional web recommendation 

system in terms of their accurate prediction. Therefore, some real-world user’s behavioral attributes 

(such as buyers purchasing capability) are also used to develop the proposed recommendation model. 

 

2 Proposed Work: 
 

This chapter introduces the different functional aspects of the proposed recommendation system. 

Therefore the details of the system and the methodology is discussed in this chapter and the algorithm is 

reported. 

 

2.1 System Overview 
 

The proposed work is intended to improve the traditional web based recommendation system for e-

commerce application. In this context a new kind of recommendation model is proposed for design and 

development. The proposed data model keen observes the different user behavior attributes and the 

product popularity for developing the recommendation model. In order to identify the required factors 

the user’s previous search information is utilized which is taken from the directly the e-commence 

platforms. Secondly the web server’s web usage data is analyzed for discovering the user’s navigational 

pattern and the finally the user’s current activity on the e-commerce platform is also consumed for 

predicting the user’s product more accurately. 
 

Using these different kinds of data and different factors are concluded which is used for computing 

the recommendations. These factors are product price range and last product from the e-commerce 

platform. User navigational behavior is extracted from the web usage data. Finally the product reviews 

on e-commerce website and social media based popularity is extracted to use with the recommendation 

model. Also upcoming festival based products are recommended based on their purchase score. 
 

The information about the last buying product and the price range of the product is used to calculate 

a co-relation coefficient matrix. That matrix provides the information about the user’s product 

purchasing capability.Secondly the product review is used to compute the sentiment scores of the 

product based on the product review and social media is used to compute the popularity score of the 

product. Festival sale record is is used to compute purchase score. Finally, all the factors are combined to 

develop a weight and the weight is used to conclude the product for the recommendation. After that, 

filtering is performed over items based on last 30days popularity then recommendation selector 

generates the recommendations. This section provides the basic overview of the proposed system in 

nextsection discuss the recommendation system development strategy in more details. 

 

2.2 Proposed Methodology 
 

The proposed e-commerce based web recommendation system is demonstrated in figure 2.1.  
Additionally the flow of the system working is also defined in this section. 
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Web usage data:It is the initial input of the system.It tends to be utilized from the web server access 

log. Web server kept up a log file which is known as web server access log.Additionally, on each and 

every web resource access from that server a new entry is created in the log file. Therefore the different 

web user how and which page is access is listed on this web access server log.  
User behavior analysis: The web access log file consists of a rich variety of information such as user 

IP address, time stamp, browser information, protocol information, resource information and others. Not 

all the information available on the web access server is essential for the proposed recommendation 

model therefore the preprocessing technique is applied on the raw web access log file and the unwanted 

data from the web log file is removed.In the proposed model we use the user’s IP address and the 

resource name which is requested by the user is required. Therefore, both the information is kept 

preservedduring the preprocessing and the remaining data is removed. After preprocessing of log file 

the remaining information is arranged in the given format as given in table 2.1. 
 

Table 2.1 Example of preprocessed web log file   
IP Address Resource Information   

192.168.1.23 http://www.flipkart.com/sony_led.htm 
 

192.168.1.01 http://www.flipkart.com/oneplus7.htm 
 

192.168.1.01 http://www.flipkart.com/mipro6.htm 
 

192.168.1.23 http://www.flipkart.com/lg_washing_machine_6.5kg.htm  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 2.1 Proposed system architecture 
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Similar behavior score: The available resources (web pages) in the web server are not accessed only 

by a single user. These resources are frequently accessed by different number of users. Therefore, users 

accessed web pages can be similar in pattern with the other users. In this context here we compute a 

web user’s similar behavior score to know with respect to other users how frequently the pages are 

accessed by the target information. In order to compute the similar web access behavior we can take an 

example and transform the previous table 2.1 as given in the table 2.2. 
 

Table 2.2 Example Of Similar Behaviour Score Count   
  No of 

Behavior  

URL User times  

score  

  
visited  

   
 

http://www.flipkart.com/sony_led.htm 192.168.1.23 2 2/5 
 

    
 

ttp://www.flipkart.com/oneplus7.htm 192.168.1.01 3 3/5 
 

 
The following formula is used for computing the similar behavior score  

 
 
 
 
 
 

Current search info: This is the second essential input for the proposed system. Here the target 

product which is searched by the particular user is considered for finding the required information. In 

this context two key information is extracted, product reviews for finding the sentiment about the 

product of user and the popularity of the product. 
 

Product review on the site: The e-commerce website contains the review of the target product 

therefore all the available reviews of the particular product is extracted here for the process in the next 

phase.  
Sentiment score: To calculate the sentiment score here we use the Stanford NLP (natural language  

processing) parsers [9]. This library consumes the review statements of the particular product and then 

provides the sentiment score for each review statement. Basically Stanford NLP parser computes the 

sentiment score according to the word’s intensity.  
Popularity score: the popularity score for the product is computed on the basis of likes, shares and 

dislikes of the particular product. In order to calculate the popularity score the following formula is used. 
 
 
 
 
 

 

To understand the computation of the popularity score we consider an example as demonstrated in 

table 4.3. In this given table two products are considered namely Mobile Phone 1 and Mobile Phone 2. 

The table also contains the total number of likes, dislikes, shares and computed popularity score.  
Table 4.3 Example of popularity score   

Product name Total likes 
Total 

Total shares Total Popularity Score  

dislikes  

     
 

Mobile Phone 1 25 5 5 35 30/35 
 

Mobile Phone 2 18 6 4 28 22/28 
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Previous search info: This is the final input data which provide the information which kind of 

product user like to purchase. Therefore, this part of the computation is termed here as the purchasing 

habits of the user. 
 

Product price range: This is the prices of the product which is user want to buy or searching on the 

web. For example, user search for a smart mobile phone and the mobile phone price varies between 

5000 INR to 75000 INR.  
Cart recommendation: This is the products which was added in the wish list in past days. Which are 

 
directly pass to the selector for final recommendation seeds.  

Last buying pattern: This is the list of different products which is purchased from the e-commerce site. 
 
Therefore the product price list, which is taken is considered.  

Coefficient matrix: The correlation coefficient [8] between the last buying product list prices and the 

product price which is currently searching is on web is computed. To compute the correlation coefficient 

the mentioned formula is used. 
 
 
 
 

 

Basically, the estimation of correlation coefficient is performed for estimating the price range which is 

normal purchasing habit of the end user. To understand this computation, let the following example: 

Suppose a user buy a mobile phone from online store three times of different prices say 10K, 12K and 

15K. At the same time available mobile phone’s price in the web site varies between 5K to 50K. 

Therefore, correlation coefficient returns a factor which indicates the factor between 0-1 for 

understanding actual product price which is currently watching by the user. 

Weight computation: the calculated different factors for developing the recommendation is basically 

calculated in different measurement scales. Therefore a significant value difference between all the 

considered factors are observed. To compare and find the suitable product and rank the products, a suitable 

value is required. In this context, a weight computation is performed here we have four different factors: 

User behavior score U  
Product review R  
Product sentiment score S  
Product popularity score P  
Product purchase score PU  
Now we calculate the weights for the particular product according to these factors as:  

W=w1*U+w2*S+w3*P+w4*PU 
 

Here the w1, w2, w3 and w4 are the weight normalization factors these factors are used to scale the 
computed values from different scales. The values of these weighting factor is taken such that 
 
w1+w2+w3+w4=1. Additionally the selection of each weighting factor is between 0-1. 

Recommendation Selector: Products which are having the suitable weights are filtered based on  
popularity in last 30days and coffiecient matrix.  

Recommendation seeds: Finally, the products which are outcome of filtering in recommendation 

selector phase are omitted as the recommended results or recommendation seeds. 

 

3 Result Analysis: 
 

In this chapter we have included performance analysis of the implemented approach for proposed 
web usage mining-based web recommendation. Therefore, some essential performance parameters are 
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obtained and listed with their obtained observations. 

 

3.1 Precision 
 

Precision measure is the ratio of the number of correct positive results and number of all positive 

results. It measures the exactness of any system. The higher the precision means that less false positives 

(FP), whereas the lower precision means that more the false positives are. Here, we mentioned precision 

rate formula. 
 
 

 

-TP is the number of true positives  
-FP is the number of false positives  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 3.1 Precision Rate 
 

The evaluation of recommendation system is demonstrated using figure 3.1 and table 3.1. In this 

figure, X-axis shows the several techniques implemented and Y-axis depicts the precision rate of the 

algorithms. In this figure, the blue bar shows the proposed approach. Orange bar and gray bar show the 

base approach for registered user and unregistered user respectively. Experimental results show that 

0.65 precision rate of the proposed model and 0.50 precision rate of BRR and 0.46 precision rate of BUR. 

The performance depicts higher precision rate of the proposed approach where is base system 

performing less precision rate.  
Table 3.1 Tabular Values of Precision Rate  

 

No. of Experiments Proposed Approach BRR BUR 
    

1 0.61 0.46 0.44 

2 0.63 0.44 0.41 

3 0.67 0.47 0.42 

4 0.65 0.51 0.48 

5 0.68 0.55 0.49 

6 0.67 0.54 0.49 

7 0.68 0.55 0.50 
 
 

3.2 Recall 
 

It is a measure of how many relevant outcomes are returned. It measures the completeness of data 
which have to be categorized. Higher the recall means that small false negatives (FN), whereas lower the 
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recall is more false negatives. The mentioned formula is used to evaluate the recall rate:  
 
 
 

-TP is the number of true positives  
-FN is the number of false negatives  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 3.2 Recall Rate 
 

The figure 3.2 and table 3.2 show the recall rate performance of the implemented algorithm. In order to 

show the performance of the system the X-axis contains the several implemented approaches and the Y axis 

shows the performance in terms of recall rate. The recall rate of the proposed recommendation system is 

depicted using blue colored bar and base approach (for registered user and unregistered user) showed by 

orange colored bar and gray colored bar. Experimental results show that 0.72 recall rate of the proposed 

model and 0.55 recall rate of BRR and 0.57 recall rate of BUR. The performance of the proposed web usage 

mining based recommendation system is effective and efficient during the different execution 
 

Table 3.2 Tabular Values of Recall Rate  
 

No. of Experiments Proposed Approach BRR BUR 
    

1 0.67 0.53 0.51 

2 0.69 0.55 0.56 

3 0.71 0.54 0.57 

4 0.75 0.55 0.58 

5 0.74 0.57 0.56 

6 0.75 0.58 0.60 

7 0.76 0.57 0.61 
    

 

3.3 Memory Consumption 
 

In order to execute the processes, the data is placed in the main memory for computation. This required 

space is termed as the memory usages or space complexity of the algorithms. In Java technology for 

computing the processes consumed memory or utilized main memory the following formula can be used: 
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"Memory Consumption=Total Memory-Free Memory"  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 3.3 Memory Consumption 
 

The comparative memory consumption of the proposed and base web based recommendation approach is 

described using figure 3.3 and table 3.3. In order to depict the memory consumption of the proposed 

approach showed by the blue colored bar and orange colored bar used for demonstrating the performance of 

base approach for registered user and gray colored bar used for demonstrating the performance of base 

approach for unregistered user. The X axis of the diagram shows the several implemented methods and the Y 

axis shows the obtained memory consumption of the system. Experimental results show that 668kb memory 

consumption of the proposed model and 1257kb memory consumption of BRR and 915kb memory 

consumption of BUR. According to the performance the proposed approach consumes less memory as 

compared to the base techniques, thus the proposed model is superior to the base recommendation model. 

Evaluated memory consumption of several executions are mentioned in table 3.3: 
 

Table 3.3 Tabular Form of Memory Consumption  
 

No. of Experiments Proposed Approach BRR BUR 
    

1 525 987 748 

2 612 1224 832 

3 645 1234 890 

4 701 1154 940 

5 689 1356 938 

6 755 1485 1038 

7 750 1362 1022 

 

4 Conclusion: 
 

This chapter provides the conclusion of the implemented system for recommending the suitable 

product in e-commerce platform. The conclusion is defined here by considering the performed efforts 

and the experimental observations. In addition of that, the future extension of the work is also reported 

in this chapter. 

 

4.1 Conclusion 
 

The utilization of data mining is acknowledged in numerous areas for data analysis and pattern recovery.  
 
The recovered patterns are helping in prediction, classification, clustering, trend understanding and others. 
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In this manner, huge numbers of utilizations can be possible through data mining. In this introduced 

work the data mining in the domain of web mining is explained. The proposed work is essentially used to 

recommend or foresee the item which is more suitable to purchase for the objective client. The web 

mining techniques are utilized to recuperate the patterns from the web information, for example, web 

server logs, substance or structures. In this presented work the web server access logs and web contents 

are utilized by the data mining algorithms for processing the recommendations of e-commerce items. 
 

The recommendation system first computes the user similar behavior score that demonstrates the 

accessed product or web page is how similar to other user’s access. Secondly the target product review is 

considered for finding the product popularity and the sentiment score of the reviews. Finally, the 

product purchasing behavior of the user is analyzed and using this product price factor is tried to 

recover. All the computed factors from the different set of input data is combined with the help of 

weight. The weight computation is performed with the help of weighting factors. These weighting factors 

are used for scaling the measured parameters for computing the target product weight. Now the system 

computes the weight for the entire product which is user searched on the e-commerce platform. And the 

products which have the higher weights are listed then filtering is applied on it. As result of 

recommendation selector phase, we get final products for recommendation. 
 

The usage of the proposed strategy is performed utilizing the JAVA technology. Furthermore, for dealing 

with the databases the MySQL database is utilized. After development of the system, the experiments with 

proposed model is performed and comparison with the traditional model is also performed. Based on the 

experiment’s average outcomes, proposed system provides the 0.65 precision rate and 0.72 recall rate which 

is higher than 0.50 precision rate, 0.55 recall rate of BRR and 0.46 precision rate, 0.57 recall rate of BUR. And 

memory usage of the proposed system is 668kb which is less than the memory usage 1257kb of BRR and 

memory usage 915kb of BUR.According to the obtained results, the proposed technique is efficient and 

accurate in comparison with the traditional e-commerce product recommendation system. Therefore, the 

system is acceptable for future use and extension of the work. 

 

4.2 Future Extension 
 

The key goal of the proposed work is to improve the accuracy of the traditional web-based e-commerce 

product recommendation system. The execution and results assessment show the adequacy of the proposed 

model consequently the following future extension for the work is planned in near future. 
 
ÈThe proposed system is currently developed in an experimental environment in the near future 

thereal- world data and application is used. 
 
ÈThe current system strongly utilizes user’s past history therefore the model is developed for 

initialuser whose data is not available in e-commerce platform. 
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