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Abstract: Mining important reviews from the vast amounts of online reviews is the key 

to help consumers making quick decision Based on complex network theory，this paper 

constructed online reviews network through regarding reviews’ content as the network 

nodes and the semantic similarity between reviews as the weights of link It 

demonstrated the rationality of the network through the analysis of the global statistics 

of reviews network And it divided the reviews network community of subject Oriented 

according to the community structure features of reviews network Simulation 

experiments verify the feasibility and accuracy of the method in the global and local 

network. 
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1. Introduction 

With the unprecedented prosperity of Web2.0, user-generated content provides new 

data resources for user needs in the Internet environment. As an important user data, 

online reviews (hereinafter referred to as reviews) are targeted product/service 

evaluations that are freely written by consumers based on their own user experience, 

and are generally presented in text form on e-commerce websites or online product 

review platforms, such as Taobao, Amazon and so on. According to CNNIC's research 

on relevant behaviors of consumers in online shopping, 43% of consumers use online 

reviews as an important basis for online purchase decisions. However, free-form 

comments are missing or difficult to find useful information and are confusing. 

Therefore, it is important for consumers, sellers, and even manufacturers to quickly 

identify and use valuable information from massive, mixed online reviews to make 

correct decisions. The research on online comment mining has been paid more and 

more attention by scholars[1]. Ghose divided online comment mining into four 
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sub-tasks: feature extraction, view extraction, judgment of the polarity and intensity of 

opinions, and online review mining results[2]. 

In recent years, the research on the theory and practice of complex networks has 

become more and more mature, and the language has also been proven to have the 

characteristics of “small world”[3]. Many scholars have also begun to apply the theory 

of complex networks to natural language processing which provides a new perspective 

for this paper[4]. In this paper, the complex network theory is introduced into the 

process of online review mining, and an online evaluation complex network based on 

semantic similarity is constructed. The community division algorithm of complex 

networks is used to distinguish the subject communities[5]. 

 

2. Online Review Network Model Analysis 

Faced with massive online reviews, the importance of helping consumers quickly 

identify content for reviews is a key feature of the review network model. To extract the 

appropriate data source from the massive, noise-rich review data, the length and depth 

of the content of the review text cannot be used as a criterion alone. For the comment 

node individual, the content of the node is random. However, the characteristics of 

"semantic cohesion" and "universal connection" presented by the network of 

commentary nodes are exactly matched with the "scalelessness characteristics", 

"small-world effects", and "community structural characteristics" of complex 

networks[6]. Therefore, we must not take a one-sided look at the content quality of the 

review node, but we must combine the semantic relationships between the node 

content to identify the reviews that have a significant impact on consumer-specified 

topics from the macro level[7]. This article describes the relationship between online 

reviews from a networked perspective, and proposes an important online review 

mining method based on complex network fusion product topics, which mainly includes 

the following two modules. 

Build a complex network of comment nodes 

The comments are expressed in the form of a web. The semantic relationship between 

reviews is transformed into a link relationship. The originally unordered comments can 

be integrated in a clear network structure, which facilitates the exploration of the 

interaction between the review nodes. The comment network has similarities with the 

traditional social network. To construct a comment network, it is necessary to specify 

the two elements in the network, the nodes and the links between the nodes. The link 

relationships between the nodes must be determined based on certain measurable 

attributes in the nodes. 

Topic-oriented commentary network community division 
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The "community structure characteristic" in the comment network is that the comment 

nodes of the same product or similar product subject are semantically similar, so that 

the comment network presents the community structure according to the product 

theme, and the division of the review community can quickly locate the topic specified 

by the consumer. 

 

3. Online Review Network Construction and Division 

3.1 Build a Review Network 

A complete network is a collection of nodes and links between nodes. With reference to 

the general social network construction method, this article uses the text content of 

each comment as the node information and the semantic relationship between 

comments as a link to construct a comment network.G=(V,E), V={v1,v2,...,vn} is the n 

nodes in the comment network, ie n online comment sets. E is a set of edges consisting 

of vi and vj. The edge (vi,vj) is determined based on the similarity between the nodes 

wij, and the threshold μ is set. If wij≥μ, there is a link between the nodes vi and vj. 

The nodes in the commentary network are composed of a single online comment, and 

the textual content of the comment is represented in the vector space model (VSM). 

Considering the community ownership of the node, the information of the node also 

includes the community label. The information of the node v is expressed in the 

network as v = {(v1, v2, ..., vm), m}. Link prediction in the network refers to the 

possibility of predicting the existence of links between two nodes in the network 

through known network topology or node attributes. The review network constructed 

in this paper is different from human networks, biological networks, and so on. There 

is no network topology structure before link prediction. Therefore, the semantic 

information of nodes is used to predict the links in the network. 

In the process of constructing a review network, the TF. IDF [8]method is used to 

calculate the semantic similarity between review nodes. The document vector form of 

nodes u and v is U = (u1,u2,. . ., um ),V = (v1,v2,. . .,vm ), where ui and vi denote the 

feature words i in their respective comments The index value in , is calculated by TF. IDF, 

and uses w(u,v) to represent the weight of the edge (u,v). If w(u,v)≥μ, there is a link 

between nodes u and v. While using the semantic similarity between nodes to predict 

the link, the experimental results show that most of the comments in the same web 

page describe the same topic, but it may lead to lower semantic similarity between 

reviews within the web page. Therefore, there is a link between the nodes in the web 

page in this article. 
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3.2. Divide Online Review Network 

The difference in consumer demand leads to the difference in the content of reviews, 

and there are great differences in product features that different consumers care about. 

However, the comment publishers who pay attention to the same features have strong 

semantic similarities between the published reviews[9]. In the constructed review 

network, a network topology structure with large local semantic similarities with 

unequal scales is formed centered on the review nodes with the same features. This is 

the online comment online community that needs to be divided. The semantics 

between the review nodes in the commentary network may have inclusion relations 

besides similarity. For example, the review node Vi is a comment about the washing 

machine as a whole, and Vj is a comment about a specific brand of refrigerator, then 

the node Vj belongs to Vi, The comment network has a hierarchical community 

structure. 

Another feature of the community structure is overlap, which means that some nodes 

in the review network belong to multiple communities at the same time. If the 

semantics of the commenting node Vi includes both the description of the features A 

and B, then the node Vi is divided into the communities A and B at the same time. 

Considering the hierarchical and overlapping nature of the review network, this paper 

adopts an algorithm that can simultaneously separate the levels and overlaps. This 

algorithm takes the edge as the research object and divides the network according to 

the similarities between the edges. The core of the algorithm is to obtain the 

hierarchical tree structure of the network according to the aggregation process of the 

edges[10]. The hierarchical tree is cut at the appropriate position to obtain the 

community structure. In order to complete the condensation of the edges, the 

similarity S of the adjacent edges is defined, and then the condensation of the edges is 

started[11]. 

Initialize the online community and treat each side as a community. 

Calculate the similarity of edges between adjacent communities. 

Merge the two communities with the highest similarity. 

Repeat the cohesion until the entire network has become a community. 

 

4. Experiments and Conclusions 

This article obtains experimental data through Google, and uses 3 products such as 

washing machines, refrigerators, and range hoods as research objects. And collected 

2,000 pages for each collector as a stopping condition, cleaned the collected web pages, 

and extracted product review data. The experimental data set is shown in Table 1. 
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Table 1 The experimental data set 

Product Theme Number of pages Number of comments 

Washer 2000 5351 

Icebox 2000 4325 

Hood 2000 2483 

 

A review network is built from the experimental dataset and links are initialized 

between the nodes within the webpage. Using the visual network analysis software 

pajek, the review network was constructed. By analyzing the relationship among the 

degree network distribution, average path length and aggregation coefficient of the 

review network and the random network, it was determined that the review network 

constructed in this paper conforms to the characteristics of the complex network. 

Global statistics are shown in Table 2. 

Table 2 Global statistics 

Review 

network 

Number of 

nodes 

Number of 

links 

Average path 

length 

Aggregation 

coefficient 

Washer 

network 
5351 50120 4.525 0.814 

Icebox 

network 
4325 39874 4.134 0.768 

Hood 

network 
2483 22141 4.016 0.651 

 

A community division of the washing machine network and the topology structure of 

the washer network constructed by the network analysis software Net-Draw are shown 

in FIG. 1 . 

 

FIG. 1 The topology structure of the washer network 

 

This paper adopts a different line of research from previous online comment mining 

research to build a complex network that uses the semantic similarity between the 
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nodes and the nodes as links, and integrates the originally unordered comments with 

a clear network structure. Based on the analysis of the global statistical data of the 

review network, the rationality of constructing an online review network based on 

complex network ideas is demonstrated. Considering the hierarchical and overlapping 

nature of the review network, this paper adopts an edge-based algorithm that can 

simultaneously classify layers and overlaps, and obtains a hierarchical tree diagram of 

the review network. And it is divided into communities by the partition density D. This 

method not only has good stability, but also refines the online review to the product 

theme and is suitable for consumers to make decisions from different aspects of the 

product. 

 

Acknowledgements 

At the point of finishing this paper, I’d like to express my sincere thanks to all those who 

have lent me hands in the course of my writing this paper. First of all, I'd like to take this 

opportunity to show my sincere gratitude to my supervisor, Mr.Liu, who has given me so 

much useful advices on my writing, and has tried her best to improve my paper. 

Secondly, I’d like to express my gratitude to my classmates who offered me references 

and information on time. Last but not the least, I’d like to thank those leaders, teachers 

and working staff especially those in my school. Without their help, it would be much 

harder for me to finish my study and this paper. 

 

References 

[1] Sun Ye, Liu Chuang, Zhang Chuxu, et al. Epidemic Spreading on Weighted Complex 

Networks [J]. Physics Letters A, 2014, 378(7):635-640. 

[2] Li Jinhai, He Shiyou. Research on Data Source Reliability of Online Review Information 

Mining Analysis[J]. Soft Science, 2015, 29 (4) :94-99. 

[3] Guyon I, Elisseeff A. An introduction to variable and feature selection[J]. Journal of 

Machine Learning Research, 2003, 3: 1157-1182. 

[4] Zhou X, Guo L, Wang T, et al. Text feature selection based on class subspace[C]. Proc of 

IEEE International Conference on Data Mining.2014:267-273. 

[5] Vergara J R, Estévez P A. A review of feature selection methods based on mutual 

information[J]. Neural Computing and Applications, 2014, 24(1):175-186. 

[6] David M, Amy S, Anthony H. Walk-modularity and community structure in networks[J]. 

Network Science, 2015, 3(3):348-360.  

[7]  Jiang Wei, Zhang Li, Dai Yi, et al. Analysis of the Usefulness of Online Reviews for User 

Needs[J]. Chinese Journal of Computers,2013, 36(1):119-131. 

[8]  Salton G. The SMART Retrieval System—Experiments in Automatic Document 

Processing[M]. Prentice-Hall, Inc. 1971. 

[9]  Darst R K, Nussinov Z, Fortunato S. Improving the performance of algorithms to find 

communities in networks[J]. PhysRev E, 2014, 89: 032809. 



Volume 5 Issue 3 2018 

   16 

[10]  Tsourakakis C, Gkantsidis C, Radunovic B, et al. Fennel: streaming graph partitioning for 

massive scale graphs[C]. In:Proceedings of the 7th ACM International Conference on Web 

Search and Data Mining, New York, 2014. 333–342. 

[11]  Zalik K R, Zalik B. A local multiresolution algorithm for detecting communities of 

unbalanced structures[J]. Physica A: Stat Mech Its Appl, 2014, 407: 380–393. 


