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Abstract 
With the advent of the era of big data, data began to grow explosively, and Internet users 
are more and more submerged in the ocean of data. Therefore, how to help users find 
the resources of real interest from the massive information becomes an urgent problem. 
Based on the review of the research on commodity recommendation in cross-border e-
commerce, this paper discusses three main topics in commodity recommendation: data-
based commodity recommendation, commodity recommendation method and modeling, 
commodity recommendation and consumer purchase behavior, and recommends cross-
border e-commerce commodities from cross domain recommendation, big data based 
recommendation research, blockchain based recommendation research, etc The 
prospect of the application is also discussed. This paper has certain guiding significance 
for the in-depth research and in-depth application research and development of 
commodity recommendation in cross-border e-commerce. 
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1. Introduction 

With the advent of the era of big data, data began to grow explosively, and Internet users are 
more and more submerged in the ocean of data.CNNIC released the statistical report on the 
development of China's Internet In August 2019. The report shows that as of June 2019, the 
number of Internet users in China has reached 854 million, the Internet penetration rate has 
reached 61.2%, and the proportion of Internet users in China ranks first in the world. The rise 
of the Internet has driven the development of the Internet market, and spread to people's daily 
life with faster and faster pace. The advent of the era of "Internet plus" has opened up new 
trends and future for the development of e-commerce[1]. With the increasing awareness of 
online shopping, the proportion of online shopping market consumption is increasing, and 
various e-commerce platforms are booming, thus accumulating huge user data resources. How 
to use the massive data resources brought by the Internet to become the business value of 
enterprises is a problem worthy of attention. 
The rapid development of e-commerce platform also stimulates the market competition of e-
commerce industry. All kinds of e-commerce enterprises are fighting for market share. From 
the commercial point of view, whether online or offline commercial enterprises, how to survive 
is an important problem they are facing. In order to win in the fierce market competition, 
enterprises must make good marketing decisions to achieve high efficiency, low cost and high 
sales of products. From the perspective of users, users are troubled by a big problem in the 
process of market consumption, that is, information overload, which can be understood as big 
data carries a lot of information, but the efficiency of information use is very low[2]. In terms of 
e-commerce alone, China's e-commerce is in a period of vigorous development, and there are 
more and more retail platforms, such as Taobao, Tmall, Jingdong, etc. These retail platforms are 
like online department stores, with rich and diverse commodity categories, many brands, 
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complex styles, and different quality. For Internet users, these are a sea of data in the shopping 
process Foreign. 
How to let users quickly and effectively retrieve their favorite products in the massive 
commodity information is the primary problem to be solved. Cross border e-commerce 
enterprises must make effective use of historical sales data in order to gain an advantage in 
improving the international competitiveness of products, services and enterprises themselves, 
dock with the changing new market, improve the overall operation process, and improve the 
business efficiency of enterprises. Only by better understanding the consumption habits of end 
users and domestic consumers, we can cross-border e-commerce platforms and channels grasp 
the market trend, directly reflect customer demand, market changes and market development 
forecasts to the purchasing end and marketing end, promote product innovation, improve 
customer service, and then drive the upstream and downstream of cross-border e-commerce 
supply chain (including manufacturing and service industries). This is also the core value of 
cross-border e-commerce. 
The research on commodity recommendation is earlier, and the research situation is different 
at home and abroad. From a foreign point of view, the development of computer and network 
in foreign countries is earlier than that in China. Personalized recommendation system has 
been studied and applied for a long time. Many e-commerce platforms, such as Amazon, Netflix 
and E-bay, have applied personalized recommendation system[3]. In addition to e-commerce, 
recommendation technology can also be applied to many other aspects, such as service 
recommendation. A typical service providing site is movie Finder. com, Last. fm, Facebook, etc. 
Domestic research started and explored gradually from 2000. Many domestic e-commerce 
companies begin to use recommendation technology to play a role in product marketing 
promotion. Taobao and Jingdong all used recommendation technology to improve the traffic 
and sales of platform websites. There are also some web sites providing personalized services, 
such as Douban, Tencent and so on, which use the recommendation system to make users get 
better service experience. For example, the orders promoted by Jingdong's recommendation 
technology account for 13% of the total orders, as well as the well-known "guess what you like" 
and the recommendation of goods and stores on Taobao, an online shopping and retail C2C 
platform[4]. It is the use of this reliable recommendation technology that makes retail giants 
play a more and more important role in the market competition [5]. 
At present, there are many researches on commodity recommendation, but they mainly focus 
on the methods of commodity recommendation, and discuss the application of various 
recommendation algorithms[6,7,8], but there is no in-depth research on the commodity 
recommendation of cross-border e-commerce. What is the application status of commodity 
recommendation in cross-border e-commerce? What contribution does it make to cross-border 
e-commerce? How to further develop in the future? Focusing on these problems, this paper 
reviews the research on cross-border e-commerce commodity recommendation, combs the 
application status of cross-border e-commerce commodity recommendation, and probes into 
the application prospect of cross-border e-commerce commodity recommendation. 

2. Analysis of the application status of commodity recommendation in 
cross border E-commerce 

The existing literature mainly focuses on three modules: data-based commodity 
recommendation, commodity recommendation methods and modeling, commodity 
recommendation and consumer purchase behavior. This section will summarize and analyze 
these research progress, and discuss the advantages of commodity recommendation in the 
application of these directions in cross-border e-commerce. 
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2.1. Research on commodity recommendation based on data 
The cross-border e-commerce platform has a variety of commodity categories, many brands 
and complex styles, which is a sea of data for users in the process of shopping. How to let users 
quickly and effectively retrieve their favorite products in the massive commodity information 
is the primary problem to be solved. Cross border e-commerce commodity recommendation is 
based on a large number of effective data. From the perspective of data processing, this section 
classifies them, mainly from the following aspects: 
2.1.1. Based on user behavior data. 
On the cross-border e-commerce platform, users have a variety of behaviors, such as browsing, 
searching, scoring, participating in comments, joining the shopping cart, purchasing and 
returning goods[9]. User behavior data is one of the most widely used data in commodity 
recommendation[10]. The core idea of recommendation system based on user behavior data is 
to investigate the matching degree of user information and project. The methods to solve the 
prediction are mainly from two ideas: editing metadata and building model. By collecting a 
large number of user data and mining the hidden user preferences, personalized products are 
recommended to users to stimulate their shopping desire, so as to improve sales and obtain 
greater profits. Delgado et al. (1999) proposed a heuristic model prediction method to predict 
the possible preferences of new users by building user behavior models. In this heuristic 
calculation method, the calculation of object similarity and product similarity is the key to 
recommendation[11]. And Marlin (2003) uses the method of building a user's model, and then 
predicts the possibility of recommending new objects to users through probability calculation 
[12]. Gang and Xue (2019) introduce the user interest sequence based on time information into 
the recommendation method, which can dynamically obtain the user interest preference and 
improve the recommendation quality [13]. 
2.1.2. Based on social label data. 
Social tagging data is mainly based on the development of Web2.0, which brings new 
experience and application to users. Through social tagging system, users can generate data 
with personalized information. These data can be regarded as user generated metadata, which 
can uniquely reflect the needs and changes of users. Kim et al. (2010) found that social tag data 
contains users' interests and specialties, and the resources and topics they collect are to some 
extent the fields they are familiar with or interested in [14]. Chun and other authors (2014) 
combine users' labels and ratings to establish a user group model to calculate users' interest in 
goods, effectively alleviating the problem of data sparsity [15]. Xin et al. (2015) scored the tag, 
and used the tag weight score to obtain the user's evaluation and demand, expanding the 
traditional tag recommendation method[16]. Social tag data not only expresses the main 
characteristics of information resources, but also covers the relationship between users and 
resources, users and users. Using tag data as the data source of recommendation system is an 
important application in commodity recommendation. 
2.1.3. Based on social network data. 
With the rapid development of social networks and the acceleration of information updating, 
the problem of information overload of users in social networks is becoming more and more 
serious, and it is more and more difficult for users in social networks to find the information 
they are interested in. Social network data recorder is the data of thousands of social users, 
which implies huge scientific research value and potential commercial value. Commodity 
recommendation research based on social data is one of the important research contents. Xiao 
et al. (2012) put forward the construction method of social trust model, which integrates link 
quality and feedback score to evaluate the trust relationship between users. The construction 
of the model solves the problem of relationship quality between users and improves the 
accuracy of recommendation[17]. Manuel et al. (2010) combined information diffusion theory 
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with recommendation system, regard the relationship between social network users as the way 
of information dissemination, and prove the convergence of information dissemination[18]. 

2.2. Commodity recommendation method and modeling 
Recommendation algorithm is one of the important components of recommendation system. It 
can provide commodity recommendation to users, help users find the needed products, meet 
the personalized needs of users, change users from browser to buyer, improve the loyalty of 
users through the interaction between website and users, increase the efficiency of enterprises, 
and free users from heavy search tasks. 
In recent years, the research of commodity recommendation algorithms at home and abroad is 
endless. The current commodity recommendation algorithms are mainly divided into two 
categories: Memory-based Recommendation and Model-based Recommendation. The Memory 
-based Recommendation includes Collaborative Filtering Recommendation and Content-based 
Recommendation, while the Model-based Recommendation includes Association Rule 
Recommendation, Knowledge-based Recommendation and Utility-based Recommendation. 
The classification of recommendation algorithm is shown in Figure 1. 
 

 
Figure 1: Classification of recommended algorithms 

 
2.2.1. Content-based recommendation 
Early recommendation system is to overcome the information burden of text domain 
information filtering and information extraction system, Content-based  recommendation  is 
the derivation and continuation of information filtering. The basic flow of Content-based  
recommendation is shown in Figure 2. Content-based recommendation often uses two methods: 
A. feature-based. That is to say, relevant features are used to define the commodities to be 
recommended. The definition method can be Vector Space Model, Vector Weight Model, 
Probability Weight Model or Bayesian Model[19]. The system obtains the description of the 
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user's interest by learning the characteristics of the goods that the user has evaluated or 
purchased, and constantly updates with the learning of the user's preference. The learning 
methods used include Decision Tree, Neural Network and Vector-based Representation[20]. If a 
product is similar to the user's interest, it will make recommendations to the user. For example, 
new weeder and other news filtering text recommendation systems use words in the text as 
text features, which Schafer and others (2013) call "product to product relevance 
recommendation" [21]. B. Based on text classification. Unlike feature-based methods, text 
classification methods start from thousands of text features (i.e. words and phrases) learning 
to build an effective classifier, and then use the classifier to classify the text. If the classification 
is consistent with the user's interest, it will make recommendations to the user. This method is 
mainly used for the recommendation of web pages, books and other fields. For example, 
imagine uses this method to recommend movies to the user. Content-based recommendation 
is the most intuitive algorithm. It is easy to be limited by the detailed procedures of describing 
the content of text, image, audio and video. It often relies on the text similarity calculation, and 
there is no cold start problem. However, the recommendation accuracy is usually at the bottom, 
the topic is too concentrated, and the precision is not enough. 
 

 
Figure 2: Content-based recommendation process 

 
2.2.2. Collaborative filtering recommendation 
Collaborative filtering recommendation is the focus of current research. Its biggest advantage 
is that it does not need to analyze the characteristics of the object, has no special requirements 
for the recommended object, and shows good recommendation quality when the data density 
reaches a certain degree.Breese et al. (1996) [22] divide collaborative filtering technology into 
two categories: A. Memory-based collaborative filtering, also known as Relevance-based 
collaborative filtering. Users use statistical methods to get neighbor customers with similar 
interests based on the score data of goods, and then make recommendations according to the 
love of neighbor customers. B. The model-based collaborative filtering learns a model from the 
user interest database, and then uses this model for prediction. Generally, the learning process 
of the model takes a certain amount of time, which is offline. It is mainly used in the situation 
where the user interest changes slowly, but the response is faster than that of the memory 
based collaborative filtering [23]. 
There are many literatures on how to improve the data sparsity and scalability of collaborative 
filtering recommendation. The improved methods for data sparsity mainly include prediction 
score, implicit score and dimension reduction. Neural network, Item Similarity, Probability 
Model and other methods are used to predict the score of user's non evaluated items, so as to 
reduce the sparsity of data. For example, Feng and others(2006) used Neural Network to 
predict the score of user's non evaluated items [24], Ai and others (2003) preliminarily predict 
the score of user's non evaluated items[25], Kim (2004) used the probability model based on 
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item clustering to solve the problems of bias, lack of association and new products in user 
scoring [26]. Implicit scoring can judge the user's rating of goods by analyzing the user's 
browsing behavior, which makes up for the deficiency of explicit scoring. Dong et al. (2006) 
comprehensively considered such factors as customers' browsing path and time, commodity 
attributes and their distribution in web pages, and studied the implicit scoring function of 
customers on commodity attributes[27]. 
2.2.3. Association rule recommendation 
Association rule recommendation is to recommend other products to users who have 
purchased some products according to rules. Rules can be customized by users, and can also be 
found from historical data by mining technology based on association rules. The main methods 
used are algorithms and rules. Traditional association rule mining does not consider the 
importance of each commodity. 
2.2.4. Knowledge-based recommendation  
Knowledge-based recommendation  does not rely on the amount of customer rating data, but 
infers the needs and preferences of users to make recommendations.Knowledge-based 
recommendation is highly interactive, which can be understood as a kind of reasoning 
technology. It uses a personalized method to find the items that users are interested in or useful 
from a large number of potential candidates. It does not need user rating data, so there is no 
startup problem. The knowledge-based approach varies with the functional knowledge used, 
and the utility knowledge is the knowledge of how a project meets the needs of a specific user. 
User information can be any knowledge structure that can support reasoning, normalized 
query or more detailed user needs representation. Its feature is that it can map user 
requirements to products and consider non product attributes, but recommendation is static. 
2.2.5. Utility-based recommendation 
The key problem of utility-based recommendation is how to create a utility function for users, 
so the recommendation model largely depends on the utility function. The advantage of this 
recommendation method is that it can take non product attributes into account in utility 
calculation, there is no cold start and sparse problem, and it is sensitive to user preferences. 

2.3. Commodity recommendation and consumer purchase behavior 
It has become a trend for consumers to search and shop on traditional websites to use mobile 
phone client. Compared with PC system, the information presented in the user interface of 
mobile client is often more concise and in line with user habits. Cross border e-commerce 
commodity recommendation emphasizes implicit access to consumer information and explicit 
feedback, in order to meet the needs of consumers' shopping experience without the active 
participation of users. Commodity recommendation information is the reference suggestions 
about which products or services to buy provided by the e-commerce platform 
recommendation system according to the user's information needs and consumption behavior 
characteristics, and it is the communication carrier of network personalized information 
service[28]. Its presentation forms mainly include text, picture, video, carousel screen, list 
display and visual information with internal or external links on the shopping page. The 
purpose is to show the product personality and attract consumers to the greatest extent. 
Through combing the existing literature, it is found that the research on the effect of commodity 
recommendation information mainly focuses on consumer psychology (user satisfaction, trust 
tendency), recommendation effect (information adoption intention, behavior intention, 
purchase decision) and marketing practice [29,30]. From the perspective of consumer purchase 
intention research, it mainly focuses on consumer attitude, perceived value, perceived risk, 
planned behavior theory, etc., among which the influencing factors of purchase intention 
mainly include subjective and objective factors, such as consumer's own personality 
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characteristics, internal and external factors of products, shopping situation factors, market 
factors, etc. [31,32]. The commodity recommendation information on cross-border e-commerce 
platform can help users find more products similar to their preferences and interests in the 
process of shopping experience, and recommend more accurate and novel product information 
for users. 

3. Prospect of commodity recommendation in cross border E-commerce 

Commodity recommendation has always been a hot issue in academic research. Looking 
forward to the research of commodity recommendation in cross-border e-commerce, this 
paper provides some reference value for the future research of cross-border e-commerce 
commodity recommendation. The following aspects need to be further strengthened and 
improved. 

3.1. Cross domain recommendation 
Today's Internet information is diversified, the user's demand for goods is also diversified. How 
to recommend other products to users according to their preferences is an important research 
issue. Cross domain recommendation aims to integrate user preferences from different fields, 
intelligently perceive each user's own characteristics, and accurately meet the user's 
personalized needs, so as to improve the accuracy and diversity of recommendation results in 
target fields. Cross domain recommendation is the key to push forward At present, some 
scholars are beginning to pay attention to cross domain recommendation [33,34], and its future 
development prospects will be more important. 

3.2. Recommendation research based on big data 
In the era of big data, the problem of information overload is becoming increasingly prominent, 
which makes the research of big data recommendation algorithm particularly important. With 
the advent of the era of big data, information data shows explosive growth. On the one hand, 
big data records a lot of information, but it also makes it difficult for Internet users to grasp the 
information they need when facing a lot of information. In the era of big data, in addition to the 
consumption information on the current website, consumers may also have a lot of shopping 
information on other websites. Especially when new consumers do not have any historical 
information on the current website, their preference information on other websites is 
particularly important [35]. Even if consumers do not have historical data on the current website, 
e-commerce can also use their data on other websites to estimate consumers' shopping 
preferences and improve the accuracy of products recommended on the current website. How 
to research the recommendation algorithm in the big data technology framework will become 
a hot topic in the future. At present, some scholars begin to pay attention to the research of big 
data in cross-border e-commerce [36,37]. It is worth thinking about how to use big data 
recommendation algorithm to solve practical problems such as personalized recommendation 
and intelligent recommendation in the future. 

3.3. Recommendation research based on blockchain 
As a new Internet technology, blockchain technology is a reconciliation system in which all 
participants record transaction information together. Each node participant is connected in the 
form of end-to-end connection according to the time sequence, thus forming a chain system 
within the blockchain system. Due to the big data application of cross-border e-commerce 
platform, it has all the relevant data of consumers and all the data of suppliers, so it has the 
natural advantage of connecting upstream suppliers or producers with downstream consumers, 
and can use the above advantages to establish a relatively complete blockchain system. Using 
the blockchain technology, the origin information, production date, raw material information, 
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transportation information and retail terminal information of the products on the cross-border 
e-commerce platform are all filed into the blockchain system to ensure that the above 
commodity information can not be tampered with in the cross-border e-commerce platform, 
and ensure that the information inquired by consumers is safe and reliable, which is of great 
significance for commodity recommendation. 

4. Conclusion 

With the continuous development of network technology and information technology, the 
information resources in the network are explosive growth. How to find the information users 
need in the massive information resources, commodity recommendation technology provides 
a convenient means for network users. This paper summarizes the research of cross-border e-
commerce commodity recommendation, and prospects the application prospect of cross-
border e-commerce commodity recommendation. This paper has a certain reference value for 
the theoretical research and practical application of commodity recommendation in cross-
border e-commerce. 

References 

[1] Juan Z. Analysis on the marketing mode reform of retail enterprises under the background of e-
commerce, Journal of Commercial Economics, Vol. 30 (2012) No.5, p.70-71.  

[2] Muhammad A, Sylvain S, Charles E D. Using recommendation agents to cope with information 
overload, International Journal of Electronic Commerce, Vol. 17 (2012) No.2, p.41-70.  

[3] Linden G, Smith B, York J. Amazon. com recommendations: Item-to-Item collaborative filtering, 
IEEE Internet Computing, Vol. 7 (2003) No.1, p.76-80. 

[4] Zhu X, Cao X:Analysis on the marketing strategy of cross border C2C cosmetics based on Taobao's 
global purchase platform,International Conference on Education, Management and Computer 
Science (Hawaii USA,2016), p.49-54.  

[5] X Xu. Path optimization of dual channel sales structure of e-commerce enterprises, Statistics 
&Decision, Vol. 26 (2017) No.15, p.181-184.  

[6] K Liu, L M Zhang, L J Zhou. Application of deep learning in information recommendation system, 
Journal of Chinese Computer Systems, Vol. 40 (2019) No.4, p.738-743. 

[7] J S Wang, G M Zhang ,B Hu. Review of recommendation algorithms based on deep learning, Journal 
of Nanjing Normal University(Engineering and Technology Edition), Vol.18 (2018) No.4, p.33-43. 

[8] L W Huang, B T Jiang, S Y Lv, et al.Review of recommendation system based on deep learning, 
Chinese Journal of Computers, Vol. 41 (2018) No.7, p.1619-1647. 

[9] G F Sun, L Wu, Q Liu, et al. Collaborative filtering recommendation algorithm based on temporal 
behavior, Journal of Software, Vol. 24 (2013) No.11, p.2721-2733. 

[10] Schaffer J B, Konstan J, Riedl J. Recommender systems in e-commerce, Proceedings of the 1st ACM 
Conference on Electronic Commerce (Denver USA,1999),p.158-166.  

[11] Delgado J, Ishii N: Memory-Based weighted-majority prediction for recommender systems, Proc, of 
the ACM SIGIR*99 Workshop Recommender Systems: Algorithms and Evaluation(New York USA, 
1999). 

[12] Marlin B: Modeling user rating profiles for collaborative filtering,Proe. of the 17th Annual Conf, on 
Neural Infbnnation Processing Systems (Cambridge UK, 2003), p.627034. 

[13] W Gang, X M Guo. Research on personalized recommendation method integrating user behavior 
analysis and interest sequence similarity, Information Studies:Theory & Application, Vol. 42 (2019) 
No.7, p.119-1125. 

[14] Kim H L, Decker S, Breslin J G. Representing and sharing folksonomies with semantics, Journal of 
Information Science, Vol. 36 (2010) No.1, p.57-72. 



Volume 2 Issue 1, 2021 

DOI: 10.6981/FEM.202101_2(1).0036 

274 

Frontiers in Economics and Management 

ISSN: 2692-7608 

[15] C H Ju, F G Bao, Z J Liu. Personalized recommendation method based on social scoring and tagging, 
Journal of the China Society for Scientific and Technical Information, (2014) No.12, p.1302-1310. 

[16] X X Kong, B C Su,H Z Wang,et al. Research on recommendation model and algorithm based on tag 
weight scoring, Chinese Journal of Computers, Vol. 38 (2015) No.23, p.1-13. 

[17]  Manuel G R, Jure L, Andreas K. inferring networks of diflusion and influence,ACM Transactions on 
Knowledge Discovery from Data, Vol. 5 (2012), p.1-37. 

[18] Lin W S, Cassaigne N, Huan T C. A framework of online shopping support for information 
recommendations, Expert Systems with Applications, Vol. 37 (2015) No.10, p.6874-6884. 

[19] Burke R. Hybrid recommender systems:survey and experiments, User-Modeling and User-Adapted 
nteraction, Vol. 12(2002) INo4, p.23-29. 

[20] Mak H, Koprinska I, Poon J: INTIMATE: a Web-based movie recommender using text categorization, 
Web Intelligence, 2003. WI 2003. Proceedings. IEEE/WIC International Conference on(2003). 

[21] Shahabi C,Y S Chen.An adaptive recommendation system without explic-it acquisition of user 
relevance feedback, Distributed and Parallel Databases, Vol. 14 (2003) No.2, p.173-192. 

[22] Breese J S, Heckerman D, Kadie C: Empirical analysis of predictive Algo-rithms for collaborative 
filtering, Proceedings of the14th Conference on Uncertaintyin Artificial Intelligence(San Francisco 
CA, 1996), Vol. 14 (1996) No.14, p.24-45. 

[23] S H Min, I Han. Detection of the customer Time-Variant pat-ternfor improving recommender 
systems, Expert Systems with Applications, Vol. 28 (2005) No.2, p.124-132. 

[24]  F Zhang, H Y Chang.Using BP neural network to alleviate the sparsity problem of collaborative 
filtering recommendation algorithm, Journal of Computer Research and Development, (2006) No.4, 
p. 101-106 

[25] A L Deng, Y Y Zhu, B L Shi. A collaborative filtering recommendation algorithm based on item rating 
prediction, Journal of Software, Vol.14 (2003) No.9, p.1621-1628 

[26] Kim B M, Li Q. Probabilistic model estimation for collaborative filtering based on items attributes, 
WI '04: Proceedings of the 2004 IEEE/WIC/ACM International Conference on Web Intelligence 
(WI,2004). 

[27] Claypool M, Le P, Wased M,et al,2001 International Conference on Intelligent User Interfaces (IUI 
2001). 

[28] P C Zhang, J L Ma. Commodity recommendation and filtering scheme based on consumer Shopping 
records, Software Engineering, Vol. 21 (2018) No.3, p. 16-19 

[29] L C Zhang.Research anddesign of commodity recommendation based on information bottleneck 
algorithm, China Computer & Communication, (2017) No.14, p.65-66. 

[30] D Zhao: Research on product recommendation technology based on user feedback and user trust 
(Ph.D.,Inner Mongolia University, China 2016), p.28.  

[31] Y B Sun ,Y X Ding ,X Gao. The impact of mobile app marketing model on consumer purchasing 
intention,Commercial Research,  (2018) No.2, p9-18. 

[32] Q Yao, C Q Cui. Effect of cyber cues of recommended commodities by E-business on consumers' 
purchase intention, Contemporary Economic Management, Vol. 39 (2017) No.11, p.22-30. 

[33] J X Ye, H X Xiong. Recommending personalized contents from cross-domain resources based on tags, 
Data Analysis and Knowledge Discovery, 3 (2019) No.2, p.21-32. 

[34] S D Veeramachaneni, A K Pujari, V Padmanabhan, et al. Amaximum margin matrix factorization 
based transfer learning approach for cross-domain recommendation, Applied Soft Computing 
Journal, Vol. 85(2019). 

[35] Z Y Feng, X H Guo, D J Zeng , et al. On the research frontiers of business management in the context 
of Big Data, Journal of Management Sciences in China, Vol.16 (2013) No.16, p.1-9. 

[36] K Yao, P Tu, Y X Chen, et al. Research on the effectiveness of personalized pecommender system 
based on multi-source big data, Journal of Management Science, Vol.31 (2018) No.5, p.3-15. 

[37] X Wang, L Qian. Analysis on the development trend of e-commerce personalized recommendation 
service under the big data environment, Commercial Research,  (2014) No.8, p.150-154. 


