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Abstract 
The growth of online shopping has been a great driving force for the development of e-commerce platforms. The 

integration of recommendation systems aims to provide information to help users decide which products to 

choose based on the number of products sold, the user's personal information, and the analysis of the previous 

purchase behavior of the user to make predictions about the future purchase behavior of the customer. In this 

article, a product recommendation system using a collaborative filtering algorithm is built on the Asp.net MVC 

platform and posted on Lazada online sales website. The obtained results show that the system has met the 

suggestion requirements with quite high accuracy for different user objects. In addition, the system is deployed 

on the host to collect more data with a user-friendly interface, and product data is updated regularly, fully and 

displayed suitable for from desktop to mobile devices. 
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I. INTRODUCTION 
Recommender Systems or Recommendation Systems (RS) is a form of decision support system that 

provides a personalized solution without having to go through a complicated search process. The recommender 

system learns from the users and suggests the best products among the suitable products [1]. 

The recommender system uses the knowledge of products, experts, or users' behavior to make 

recommendations about products they like in thousands of products in the system. E-commerce websites of 

books, movies, music, newspapers, etc., use a recommendation system to provide information to help users 

decide which product to choose [2]. Suggested products are based on the number of products that have been 

sold, the personal information of the user, and the analysis of the previous purchase behavior of the user to make 

predictions about the customer's future purchase behavior. Suggestion types include: recommending products to 

consumers, personalized product information, summarizing community opinions, and providing sharing, 

criticism, and community evaluation related to the requirements and purposes of that user. 

In recent years, with the rapid growth of e-commerce platforms, especially the impact of the Covid 19 

epidemic, now online shopping has become a popular trend. Therefore, the demand for recommender systems is 

increasing day by day and is widely applied. All recommender systems require a user model. A common 

approach to building a user model is through user feedback. Therefore, user feedback to the system becomes 

more and more important. With product introduction or review websites, users often have problems finding the 

right product set for their needs due to the large number of products and limited time. A normal 

recommendation system can give you suggestions that interest you, but after looking at the product information, 

you notice that a certain attribute does not match your requirements for that product [3 ,4]. It is worth 

mentioning here that you have to fumble and take a lot of time. And your patience may be limited and you get 

nothing. The recommender system can be found to be quite effective, but it can do even better. The suggestion 

system in this article will solve the above problem, and at the same time increase the effectiveness of 

suggestions and user satisfaction [5]. 

When users use the recommendation system, can they actually tell the system what they need, how to 

search for products? From there, the system will give a list of suggestions that best match that request of the 

user. This will help increase system efficiency, save time for users and increase satisfaction when using the 
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system. The system's suggested product list will be based on what the user has responded to, what the user is 

viewing. In other words, the system will stick to user preferences to make suggestions. 

In RS, the feedback value rui of each user on the item will be recorded as a basis for predicting the next values. 

Depending on the system, this value will have different meanings. For example, it can be used to measure 

"fitness" or "likeness" (usually reviews on products) in brand systems. e-commerce or the 

“competence/performance” of users in e-learning systems. 

The rui value can be specified explicitly (explicit feedbacks) such as through rating/rating (for example, rating 

from ★ to ★★★★★; or like (1) and dislike (0)) that u voted for i; or rui can be determined implicitly (implicit 

feedbacks) through the number of mouse clicks, the time that u browsed/viewed i, etc. 

There are two main types of problems in RS: rating prediction of systems with explicit feedback as described 

above, and item prediction/recommendation, which is the determination of probabilities. that the user likes the 

corresponding item [6]. 

Currently, in RS, there are many proposed algorithms, but there are some main groups as follows [7-10]: 

a) Group of collaborative filtering algorithms. The main algorithms are used: 

● Neighborhood-based approach, also known as Memory-based, which is either based on past data of 

users "similarity" (user-based approach), or is based on data past of "similar" items (item-based approach) 

● Model-based approach. This group is concerned with building predictive models based on data 

collected in the past such as Bayesian models, latent factor models), in which matrix factorization is a typical 

example. 

b) Content-based Filtering: Recommending items based on user profiles or based on the content/attributes of 

items similar to those of the user selected in the past. 

c) Hybrid approach. The combination of both methods above. 

d) Non-personalization technical group. 

One of the disadvantages of the content-based filtering method is the difficulty in collecting information, while 

most models based on collaborative filtering only need three information types (user id, item id, feedback) to 

function well. Therefore, the current trend of studies favors collaborative filtering groups [2]. The main content 

of this paper is to study and build a product recommendation system in online sales using collaborative filtering 

algorithm. 

 

II. MATERIAL AND METHOD 
The sales website will be built on the Asp.net MVC platform so that it can take advantage of the 

support library system and outstanding features of management and statistics. For the sales website model, the 

items correspond to the products, the users are divided into two types: users with registered accounts, 

distinguished by user_id and having related information stored in the database. and the user does not register an 

account. We call the first type of user a member and the other a visitor. After selecting any product, only 

registered members can comment. The rating level varies from 1 to 5 stars, with 1 star being the least favorite 

and 5 stars being the very favorite, product view data and customer purchases are also saved in the database. 

database, serving for suggestions. 

In the database, the factors will be interested in the following tables (Figure 1): 

• Productrating: stores the reviews, the number of stars for each product, and the ids of the users who have 

commented on that product. 

• Productviewbehavior: store the number of product views. 

• order_user: store the product name and number of products that the user has purchased. 

From the three tables above, the following necessary information is queried: 

• productId: The product's ID. 

• rating: Rating of the product. 

• Countbuy: Purchase quantity of each product. 

• Countview: The number of views of each product. 

• userId: The user's ID. 

For the Matrix Factorization method, the model was built from all the above data. 
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Figure 1. Structure of tables containing input data 

 

For the Neighborhood-based Collaborative Filtering (NBCF) method, the Utility matrix was built and the data 

used includes: 

• productId: The product's ID. 

• rating: Rating of the product. 

• userId: The user's ID. 

After having the Utility matrix, two algorithms will be used to find the ids of the products that have the highest 

similarity with the products that users have rated by each user. We will recommend these products to the 

respective users. 

The movie recommendation system uses Collaborative Filtering based on the user's past data, the disadvantage 

is that it only applies to users who already have data, so there are two proposed options: 

 In case of the first time of visiting, the system will suggest to the visitor the products with the highest 

weight. 

 If the data of the visitors is available, the system will suggest them the products with the highest 

similarity to that product. 

 

III. RESULTS AND DISCUSSION 
Lazada Open Platform is an integrated platform that provides end-to-end API development, 

provisioning, upgrading and operations. It allows you to programmatically exchange Lazada seller data about 

products, orders, package shipping and finance, and provides a development environment for you to integrate 

your application with the Lazada system through via API, improve your application development efficiency and 

quality, and share your application to Lazada sellers. The steps are used to put the products on Lazada as 

follows: (1) Initialize the Api connection application (Figure 2); (2) Get Access Token, to grant access to the 

seller; (3) Create a Post request with the request parameters sent to the server (Figure 3); (4) The server returns a 

responsive response containing success or failure results (Figures 4, 5). 

 

 
Figure 2. Api connection application initialization 
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Figure 3. The request parameter to the server 

 

 
Figure 4. Code to call api for the product creation  

 

 
Figure 5. Server content returned to client 

 

A test run was carriedout for the system, and Figure 6 illustrates the home page interface of the system. 

Figure 7 illustrates the product list interface. When using the Neighborhood-based Collaborative Filtering filter, 

the results are illustrated in Figure 8. In case of using the Matrix Factorization method, the results are shown in 

Figure 9. An illustration of the product interface with the most views and purchases is shown in Figures 10, 11. 

The interface of product suggestions of the similar type is illustrated in Figure 12. 
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Figure 6. Home page interface of the system 

 

 
Figure 7. The product list interface 
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Figure 8. Interface results by using Neighborhood-based Collaborative Filtering (NBCF) method 

 

 
Figure 9. Interface results by using Matrix Factorization method 

 

 
Figure 10. Suggestion interface for most-viewed products  



Recommendation System in Online Sales Using Cooperative Filtering Algorithm 

*Corresponding Author:  Tran Thi Thanh                                                                                                   46 | Page 

 
Figure 11. Suggestion interface for products with the most buying 

 

 
Figure 12. Suggestion interface for similar products 

 

IV. CONCLUSION 
In this paper, an integrated recommendation system has been studied and built on an online sales website using a 

collaborative filtering algorithm. The system has responded to the suggestion request for different user objects, 

deployed on the host to collect more data. Some of the new contributions of the built-in suggestion system: 

 User-friendly interface with the display suitable for different devices from desktop to mobile devices. 

 Product data is updated regularly and fully. 

 Applying a suggestion algorithm to give highly accurate suggestions to different users. 

Some of the shortcomings of the system:  

 The Utility matrix must be recalculated every time a new review data is updated, which increases the 

suggested loading time for each product in the future. 

 The item-based Collaborative Filtering recommendation algorithm often encounters a "cold-start" 

problem: the system cannot find suggestions for products that have never been evaluated by any user. 

In further studies, the following issues will be further investigated and developed: 

 Optimize the algorithm to reduce the time to calculate the Utility matrix when the amount of input data 

increases. 

 Combine Content - based Filtering and Collaborative Filtering to overcome the "cold - start" situation. 

 Integrate many payment methods. 

 Add some product management functions in the process of putting products on Lazada. 
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