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Abstract. In order to realize the desire of all parties involved in instant retail, it can 
better understand the behavior of users, discover the hidden interests of users and 
the behavior rules of group users, and an intelligent recommendation system for 
instant retail services based on machine learning is proposed. Analyze and process 
the relevant data of e-commerce websites, use the improved rough set attribute 
reduction algorithm and Apriori improved algorithm for data mining, use the two 
improved algorithms together as a scheme to apply to the recommendation system, 
and then compare the recommendation efficiency of the system through empirical 
analysis of relevant data. The experimental results show that the time to generate 
frequent item sets based on the improved Apriori algorithm is significantly less than 
that based on the Apriori algorithm when the minimum support is fixed. In terms of 
the efficiency of generating frequent item sets, the Apriori improved algorithm is 
more efficient. With the minimum support getting smaller and smaller, the 
comparison becomes more obvious. When the number of transactions is fixed, the 
time used by the recommendation system to apply Scheme II is obviously less than 
that used by Scheme I. Moreover, with the continuous increase of the number of 
transactions in the transaction database, the difference in the time used to apply the 
two schemes increases significantly. In terms of recommendation efficiency of 
instant retail intelligent recommendation system, Scheme II is better than Scheme I. 
Conclusion: The system effectively improves the recommendation efficiency of the 
recommendation system. 
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1. Introduction 

With the rapid development of the Internet, e-commerce platform functions continue to 

improve, the mode of retail industry change is moving forward at an unprecedented speed. 

2023 Central Document No. 1 pointed out that we should comprehensively promote the 

construction of the county commercial system, accelerate the improvement of the county, 

townships and villages of e-commerce and courier logistics and distribution system, and 

vigorously develop the common distribution, instant retailing and other new modes [1]. 

Instant retail mode has been applied from the first and second tier cities, and gradually 

penetrated into the county area. Due to the increasing demand of county residents and 
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rapid economic growth, the operation and management mode of instant retail has been 

well developed, and the scope of service is also expanding. 

At present, with the surge in the number of customers, how to analyze the customer's 

purchasing behavior to identify their preferences for goods, and recommend satisfactory 

products for them, has become an important challenge and opportunity for online 

businesses, is considered to be an effective way to solve this problem of e-commerce 

recommender system came into being [2]. The current e-commerce recommender system 

design method can be roughly divided into two categories: one is based on the fixed price 

method, for a single customer of a single transaction to perform the recommendation task, 

its limitations are: the consideration of the factors is not comprehensive, often non-

automatic recommendation mode, accuracy is poor, does not have the intelligence. 

Another type is the use of content-based methods, mainly relying on the content and 

related features as the basis for recommending products to customers. For example, by 

analyzing the user's historical transaction records, mining their purchasing patterns and 

purchasing interests, and based on the discovered patterns of their services or 

commodities intelligent recommendation [3]. The limitation is that there is no modeling 

of the customer's purchasing behavior, and there is a lack of effective processing of the 

customer's preferences, so the accuracy of the recommendation is not high. 

2. Literature review 

In order to solve the problem of "information overload" caused by the massive 

amount of information, such as Google, Baidu and other search engines as a 

representative of the information retrieval system, the retrieval system will meet the 

user's needs for information submitted to the user, to a large extent, to help the user 

from the rich resources to obtain the required network information. However, when 

using a search engine, if the user enters the same keyword for information retrieval, 

then the information obtained is the same [4]. From another point of view, the user's 

needs for information are diverse and different, and the information retrieval system 

represented by the search engine does not meet the user's personalized needs, and 

therefore cannot effectively solve the problem of information overload. 

With the rapid development of recommendation systems, in addition to 

analyzing and modeling users' historical behavior records, people also try to use a 

variety of hybrid models and recommendation methods to solve the cold start 

problem and data sparse problem of the recommendation system [5-8]. 

Recommendation systems have gradually been widely accepted and applied, and 

more and more scholars have begun to focus on the robustness and security of 

recommendation algorithms, as well as the effectiveness evaluation methods of 

recommendation systems [9-10]. Low, M. P., et al. used 4932579 pieces of 

borrowing data from readers in their experiment. Relatively speaking, they used a 

large-scale dataset, more than 10 times the largest scale of the previous experiment. 

Although it still does not fully represent the big data environment, it is relatively 

close to the current real big data application scenario [11]. 

As a scientific research of intelligent computing, rough set theory has made 

great progress in both theoretical research and practical application, showing its 

broad application prospects. The improved attribute reduction algorithm related to 
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rough set theory is applied to association rule data mining, and the Apriori algorithm 

is improved, which can optimize the data mining scheme and effectively improve 

the recommendation efficiency of e-commerce intelligent recommendation system 

based on rough set. This paper first briefly describes e-commerce personalized 

service recommendation system, then proposes a data mining model of association 

rules based on rough set, and then comprehensively uses the improved algorithm of 

attribute reduction based on SQL and the improved algorithm of Apriori as a data 

mining solution, and then applies this solution to e-commerce intelligent 

recommendation system, Use relevant data to conduct experiments to analyze the 

recommendation efficiency of the system. 

3. The research methodology 

3.1 Instant Retail Personalized Service Recommender System   

The instant retail personalized service recommendation system is a system applied to the 

field of instant retail, aiming at achieving the win-win goal of enterprise income increase 

and customer satisfaction. Its advantage lies in improving customers' satisfaction with 

instant retail websites through good recommendation functions, helping them establish 

and maintain good customer relationships, which is a virtuous circle for enterprises and 

customers to achieve win-win results. Web mining can be divided into three categories. 

The system mainly uses Web content mining and Web usage mining, and uses the 

methods based on database and server-side Web access logs to analyze and summarize 

customer access rules and purchase patterns, classify according to different rules and 

patterns, and then according to online customer registration information Purchase history, 

evaluation information and other data will be classified into one of the above categories, 

and the recommendation results will be displayed to customers in combination with real-

time commodity database information; In addition, the system can also track the user's 

access behavior in different ways, such as tracking each purchase behavior of the user, 

each evaluation of the purchased goods, and the marking of some goods (such as putting 

into the shopping cart). Through the operation of related algorithms, the system can 

achieve real-time and dynamic adjustment of the recommendation set, thus further 

improving the accuracy of recommendations [12].  

As shown in Fig. 1, the system mainly has the following functional modules: First, 

collect the data related to customers and commodities to provide data sources for the next 

data mining, which is the basis of all related work. Second, the collected data are pre-

processed with continuous attribute discretization, data completion, attribute 

simplification, etc. The result of data mining depends on the effect of pre-processing to 

a large extent. Third, the pre-processed data are stored to form a user transaction database. 

Fourth, the transaction database using relevant data mining techniques (such as 

association rules, sequence patterns, etc.) for analysis and research, the formation of 

valuable statistical results and rules, found that the user's purchase mode, and in an 

appropriate way to explain, determine the recommended mode used to guide the user's 

actual online trading behavior [13]. Fifth, the recommendation engine is formed on the 

basis of the previous modules, it is the whole recommendation system of the "big 

manager", taking into account the user's purchase history, evaluation information, 

marking information, current browsing behavior, the current product database and other 
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information, the use of the fourth part of the mining out of the rules and other results of 

the realization of the customer's recommendations to the user's interface and friendly 

visualization effect of the display to the user. The visualization effect is displayed to the 

user to achieve the purpose of personalized recommendation service. At the same time, 

the recommendation results and the user's current shopping behavior are sent to the 

website management center and stored in the corresponding database, so as to optimize 

the structure of the website and dynamically change the recommendation results in order 

to realize the real-time accuracy of the recommendation. 

 

 
Figure 1. Overview diagram of the instant retail personalized service recommendation system 

3.2 Rough set based association rule data mining model 

Generally speaking, a complete commercial data mining process based on rough set 

theory includes the following three conceptual layers: data preparation layer; data 

preprocessing layer; mining evaluation layer. In this paper, the association rule data 

mining model based on rough set is shown in Figure 2, and the whole mining process is 

divided into three steps: data preprocessing, attribute simplification, and association rule 

mining. 

 

 
Figure 2. Rough set based association rule data mining model. 
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3.2.1 Data pre-processing  

The initial information of the data source is processed by data cleaning, continuous 

attribute discretization and data completeness, followed by data selection and 

transformation, clarifying the set of conditional attributes and decision-making 

attributes, forming a complete transaction one by one, and depositing it into the 

database. This thesis adopts the test data of Nellie's Mall (an online shopping 

platform completed during the internship) as the data source. 

3.2.2 Attribute Minimization   

For the relevant data in 3.2.1, use the attribute reduction algorithm based on 

discernibility matrix to reduce the condition attributes, delete redundant attributes, 

and generate the reduced attribute set on this basis; In addition, the improved 

algorithm of attribute reduction based on SQL mentioned is used to reduce the 

conditional attribute set and obtain the reduced attribute set. Compare the efficiency 

of the two attribute reduction algorithms and their impact on the efficiency of 

association rule mining. This paper proposes an improved algorithm for attribute 

reduction based on SQL [14]. The key step in this algorithm is to calculate the 

information entropy H (P). Its SQL language implementation algorithm is: SELECT 

SUM (P (X i log (P (X i ) FROM S GROUP BY P, where P (X i is calculated according 

to formula (1) 

 
P(Xi)=COUNT(*)/|U| (1) 

4. Analysis of results 

Association rule mining can be divided into two steps: (1) According to the minimum 

support, search for frequent itemsets in the transaction database with a large number of 

transactions; (2) According to the minimum confidence, association rules are generated 

based on the found frequent item sets. The first step is the key and more complex step. 

The superiority of the algorithm directly determines the complexity and efficiency of this 

step. The second step is relatively simple. On the basis of frequent item sets generated in 

the first step, association rules can be generated through subset generation.  

According to the data reduction results in 3.2.2, this paper determines the support 

threshold and confidence threshold, executes Apriori algorithm and improved Apriori 

algorithm on the reduction results, and compares the efficiency of the two algorithms in 

discovering frequent item sets. The verification results are shown in Figure 3.  

It can be seen from Figure 3 that under the condition of a certain minimum support, 

the time to generate frequent item sets based on the improved Apriori algorithm is 

obviously less than the time to generate frequent item sets based on the Apriori algorithm 

[15]. This shows that the Apriori improved algorithm is more efficient in generating 

frequent item sets, and it can be seen from the figure that the contrast becomes more 

obvious as the minimum support becomes smaller and smaller. In addition, it can be seen 

from the two steps of association rule mining that the operation of the second step 

depends on the first step, so in the process of generating association rules in the second 
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step, the Apriori improved algorithm is still better than the Apriori algorithm. In 

conclusion, in the whole process of association rule mining, the efficiency of Apriori 

improved algorithm is higher than that of Apriori algorithm.  

The above analysis compares the efficiency of Apriori's improved algorithm in the 

process of mining association rules such as generating frequent item sets. Next, in order 

to study and analyze the impact of the algorithm on the recommendation efficiency of 

the recommendation system, we apply the improved algorithm of attribute reduction 

based on SQL and the improved algorithm of Apriori to the instant retail intelligent 

recommendation system, The following two different schemes are adopted respectively: 

the combination of attribute reduction algorithm based on discernibility matrix and 

Apriori algorithm is used as Scheme 1, and the combination of improved attribute 

reduction algorithm based on SQL and Apriori algorithm is used as Scheme 2. These two 

schemes are applied to personalized recommendation service of instant retail intelligent 

recommendation system, and the original data is imported into the system, Compare the 

running time of the recommended system [16]. The verification results are shown in 

Figure 4: when the number of transactions is fixed, the time used by the recommendation 

system to apply Scheme 2 is obviously less than that used by Scheme 1, and with the 

continuous increase of the number of transactions in the transaction database, the time 

difference between the two schemes increases significantly. This shows that Scheme 2 is 

better than Scheme 1 in terms of recommendation efficiency of instant retail intelligent 

recommendation system.  

 

Figure 3. Variation of the efficiency of the two algorithms in generating frequent itemsets with respect to the 
minimum support 
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Figure 4. Variation of the execution efficiency of the recommend system with the number of transactions 

under the two scenarios 

5. Conclusion 

Rough set theory has made great progress in theoretical knowledge and practical 

application. Applying the improved attribute reduction algorithm and Apriori algorithm 

related to rough set theory to the recommendation system based on association rule data 

mining can effectively improve the recommendation efficiency of the recommendation 

system. This paper first introduces the instant retail personalized service 

recommendation system, briefly describes a running process of the recommendation 

system, then proposes a rough set based association rule data mining model, introduces 

the components of the mining model and the data source of this paper, and then uses SQL 

to improve the attribute reduction algorithm based on rough set on the basis of reducing 

condition attribute set, On this basis, it is combined with Apriori improved algorithm to 

become a scheme, which is applied to the recommendation system to improve the 

recommendation efficiency of instant retail intelligent recommendation services. The 

experiment shows that the scheme composed of improved attribute reduction algorithm 

based on SQL and improved Apriori algorithm, and the scheme composed of attribute 

reduction algorithm based on discernibility matrix and Apriori algorithm are applied to 

the real-time retail intelligent recommendation system based on rough set. The 

recommendation efficiency of the former is obviously higher than that of the latter, and 

the effect is more obvious as the amount of data increases and the number of transactions 

increases. 
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