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Abstract 
In order to systematically analyze the internal correlation and characteristics of the 
research contents of online word-of-mouth, this paper uses big data technology to dig 
out the relevant data of 8968 literatures in Web of Science, conducts text analysis and 
bibliometric analysis on the data, and systematically reviews the basic characteristics of 
online word-of-mouth research and the research differences in different periods. 
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1. Introduction 

In essence, big data is a huge database, which was first proposed in 2008. Big data mainly 
generates the required results through the calculation and analysis of massive data. Compared 
with traditional technology, big data has the advantages of high-speed, cheap, high-quality and 
massive data. Big data technology has appeared because of the popular of network application 
in our country. Different industries and fields there is a big difference to the requirement of the 
network, so need to all kinds of unstructured data collection, using the information behind the 
computer to analyze these data, which contains a network behavior background information 
such as industry development prospects for the industry development. Big data technology is 
of great significance not only for the future development of the country, but also for the analysis 
of people's personal network behavior. 
The booming development of the Internet makes consumers rely more and more on online 
word-of-mouth in the process of shopping. According to the survey, 91% of respondents 
indicated that they would refer to user generated content from social media in addition to 
comments from e-commerce platforms when making purchase decisions [1]. Such 
phenomenon shows the increasing importance of online word of mouth, which affects every 
aspect of people’s lives. Under big data technology, how to effectively use massive data has 
gradually become a hot topic for scholars to study. 
Due to the convenience of information exchange and sharing on the Internet, the original way 
of face-to-face communication has completely changed -- people began to use instant messaging 
tools, micro-blogs, post bars and so on to communicate. In today's Web 3.0 era, Internet users 
have been accustomed to leave their opinions and ideas on the Internet, and the resulting 
information is called online word of mouth. Electronic Word-of-mouth (eWOM) is an important 
form of user-generated content, which refers to consumers’ experiences, attitudes and 
emotions about products, services or brands shared through text, pictures and videos on social 
media platforms based on Web 2.0 technology[2]. This change in the form of communication 
enables enterprises and businesses to promote their products and services through the 
Internet. Meanwhile, consumers can also express their own ideas and refer to others' opinions 
to make shopping decisions on the Internet. 
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As early as 1987, Brown and Reingen. [3] have confirmed that word of mouth can influence 
consumers' purchasing behavior (i.e. affect consumers' process of choosing products and 
services) in their books on economy and marketing. Online word-of-mouth provides consumers 
with more real and objective information, which influences and changes consumers' shopping 
decisions. According to the research report on China's online shopping market released by 
China Internet Network Information Center (CNNIC) in 2015, online word-of-mouth of 
products has become the most concerned factor when online shopping consumers make 
decisions, with 77.5% of their attention. According to a survey conducted by Werbler and 
Harris [4], when consumers purchase new products or services, nearly two thirds of them 
search for relevant online sources of customer feedback, such as online product reviews and 
blogs. Therefore, the advantages and influence of online review section should not be 
underestimated. Enterprises should actively manage and innovate online review section, and 
focus on the impact of online word-of-mouth. 
In the current era of Web 3.0, the new wave of technology represented by microblog, instant 
messaging and social network services promotes the further transfer of consumer trust from 
vertical to horizontal relationship. The original end consumers not only gradually become the 
main participants in disseminating product information, but also exert a huge influence on 
product sales through the butterfly effect aroused by word of mouth. In the era of flat 
information channels, understanding and mastering the law of word-of-mouth communication 
is of great significance to the survival and development of enterprises. 
Since 1957, when Asch first revealed the phenomenon of word-of-mouth communication, 
EBSCO database has collected 5427 English journal articles of various word-of-mouth 
communication. Compared with foreign progress, since xiang Wenbiao published the first 
academic paper on word-of-mouth communication “HSH word-of-mouth Marketing Strategy” 
in economic Management in 2003, there are 107 literatures with the same title included in The 
Chinese Social Science Citation Index (CSSCI), among which the focus of exploration tends to 
the direction of online word-of-mouth. Although the concept of word-of-mouth has attracted 
the attention of scholars in many fields since 2003, compared with the practice of word-of-
mouth, relevant academic research lags behind, and people's understanding of word-of-mouth 
is scattered and limited. Although some scholars have done a lot of research on this topic, most 
of the research content is relatively scattered, and few of the whole field has made a systematic 
evaluation of the internal relevance and characteristics of The Times of its research content. 
Faced with the reality of explosive growth of data categories and data scale, how to mine useful 
information for researchers from massive data is not only a challenge for current researchers, 
but also an important opportunity to carry out work with new means and methods. In order to 
provide a more comprehensive reference for the follow-up work, this paper uses the machine 
learning algorithm to crawl the literature information of cnKI on the topic of word-of-mouth, 
and systematically studies the hot issues of domestic online word-of-mouth. 

2. Experimental Design 

2.1. Research Method 
This paper uses scientometrics in big data technology and mathematical methods (statistics, 
function analysis, etc.) to make quantitative analysis of all aspects and the overall state of 
scientific activities, so as to reveal the cross-study of the development law of scientific 
activities[5]. By the authors, institutions, keywords co-occurrence analysis and literature cited 
analysis, knowledge mapping is applied to the analysis of important degree and the evaluation 
of nodes in the network map network clustering effect, multi-dimensional display and 
quantitative measure word of mouth is hot topic in the field of study and knowledge base, to 
help scholars to quickly understand the basic overview of development and leading edge in the 
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field of dynamics. Therefore, this study adopts scientometrics to analyze the research context, 
hot spot evolution and development trend of social commerce. 

2.2. Date Collection 
In order to obtain the detailed information of previous scholars' literature on word-of-mouth, 
this paper uses crawler technology to collect data. In Web of Science, the topic “word-of-mouth” 
is selected as the search keywords, Web of Science core data set is selected. In order not to omit 
important literatures and representative frontier research results in the search process, the 
literatures are sorted according to “relevance” on the search results page. A total of 11592 
articles and related information were obtained by searching the above four search keywords. 
The relevant information includes the title, abstract, key words, author and source of the 
literature. After reading through the data set, duplicate data and blank data were deleted and 
8968 valid samples were obtained. 

2.3. Data Processing 
2.3.1. Text Segmentation 
Text segmentation is an essential operation in the preprocessing process, because the 
subsequent classification operations need to use words in the text to represent the text. At 
present, there are many mature algorithms and tools for text word segmentation. The mature 
Chinese word segmentation tools include ICTCLAS of Chinese Academy of Sciences, NLTP of Hit 
University of Technology and Jieba, an open source project on GitHub, etc. In this study, Jieba 
was selected to perform word segmentation on text information. The results of word 
segmentation are shown in Table 1. 
 

Table 1. Sample of text segmentation (translated version) 
Title Result of text segmentationin title 
The influence of online word-of-mouth on food 
consumption intention 

The/influence/of/online/word-of-mouth/on/food 
/consumption/intention 

Research on Network Marketing Strategy based on 
online comment 

Research on/Network Marketing Strategy/based 
on/online comment 

On marketing strategy of traffic star word of 
mouth in social media marketing era 

On marketing strategy/of/traffic star/ word of 
mouth/in/social media marketing/era 

2.3.2. Remove Stop Words 
Stop words are words that are common in every sentence, but have no meaning for this study. 
For example, “is”, “but”, “shall”, “by” in English. These words in the corpus can be removed by 
matching a list of stop words in the text processor package. However, there is no clear list of 
stop words that can be applied to all text analysis, and it is usually necessary to determine 
different stop words according to different research contents. Therefore, on the basis of the list 
of commonly used stop words, according to the characteristics of the literature, the author adds 
“we” and “experiment” and other stop words to further process the text data after word 
segmentation. 
2.3.3. Word Clustering 
After the text preprocessing is completed, the following two methods are used to cluster the 
words. 
(1) TF-IDF 
The first method is to use tF-IDF model to calculate the weight of word frequency and word, 
and then draw word cloud map according to the word frequency and weight. Tf-idf tends to 
filter out common words and retain the important word TF, namely word frequency. Word 
frequency statistics is to count the occurrence frequency of each word in the text, and regard it 
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as the text feature IDF, namely the inverse text frequency If a word appears in many texts, the 
IDF value of the word should be low. If TF or IDF is used only to calculate the importance of a 
word, it is one-sided. Therefore, TF-IDF combines the advantages of both TF and IDF In other 
words, the more times a word appears in a text and the less times it appears in all texts, the 
more it can represent the text. The larger the TF-IDF of this word is, the more it can be 
distinguished from other texts. 
(2) word2vec 
The second method is to use word2vec to calculate the similarity between words. Word2vec 
calculates the cosine value, and the distance range is 0-1. The larger the value is, the higher the 
correlation degree of the two words is, and the two words are more likely to be in the same 
category, so they are more likely to gather together in the subsequent word cloud map drawing. 
2.3.4. Literature Co-cited 
When two papers (or more papers) are simultaneously cited by one or more later papers, it is 
said that the two papers constitute a co-citation relationship. The CiteSpace clustering function 
is usually used for cluster analysis of co-citation of literatures to mine common themes of 
similar literatures. In order to explore the relevance of literature, to provide ideas for the 
follow-up research direction. 

3. Result and Conclusion 

3.1. Literature Pubulication Analysis 
3.1.1. Publication Time of Literature 
The trend of the number of articles is shown in Figure 1. It can be seen that since 2007, the 
number of scholars' researches on word-of-mouth has gradually increased. From 2013 to 2014, 
the number of literatures has surged. The number of articles about word of mouth peaked at 
1205 in 2014, which is also associated with the rapid development of the Internet. 
Subsequently, the research literature on word-of-mouth decreased slightly, but still maintained 
an average annual number of about 1000. 
 

 
Figure 1. Annual distribution of number of publication literature 

3.1.2. Publication Institution of Literature 
The distribution of publishing institutions can reflect the spatial distribution characteristics of 
the research to a certain extent, which is helpful for scholars to quickly grasp the research 
perspective and research group in this field. In order to investigate the major academic groups 
of word-of-mouth research, this study summarized the number of publications of publishing 
institutions (see Table 2). As can be seen from the table, the top three are Hong Kong Polytech 
University, Sejong University, and Maryland University indicating that these three research 
institutions have achieved rich scientific research achievements in the field of reputation. 
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Table 2. Distribution of research institutions 
Count Centality Institutions 

65 0.05 Hong Kong Polytech Univ 
61 0.06 Sejong Univ 
50 0.01 Univ Maryland 
45 0.00 Univ Valencia 
43 0.00 Penn State Univ 
40 0.01 Univ Penn 
38 0.02 Florida State Univ 
37 0.01 Univ Florida 
36 0.01 Univ Wisconsin 
35 0.00 Griffith Univ 
35 0.01 Univ Michigan 
33 0.02 City Univ Hong Kong 
32 0.00 Univ Queensland 
32 0.00 Univ Cent Florida 
31 0.06 Univ Georgia 
31 0.01 Univ Washington 
31 0.00 Univ Texas Austin 
30 0.00 Islamic Azad Univ 
30 0.02 Monash Univ 

3.1.3. Publication Country 
As shown in Table 3, USA is the country that publishes the most word-of-mouth related articles, 
and the number is about three times that of the second place. The centrality of USA is as high as 
0.66, indicating the high importance of articles. In addition, China and England rank second and 
third in the number of published articles. 
 

Table 3. Distribution of counrty 
1798 0.66 USA 
655 0.09 CHINA. 
408 0.21 ENGLAND. 
329 0.07 SOUTH KOREA. 
302 0.11 AUSTRALIA. 
280 0.10 SPAIN. 
267 0.01 TAIWAN. 
240 0.04 INDIA. 
237 0.02 GERMANY. 
218 0.04 CANADA. 
144 0.12 FRANCE. 
131 0.06 ITALY. 
126 0.03 MALAYSIA. 
124 0.01 NETHERLANDS. 

3.1.4. Publication Topic 
The results of topic classification of published articles are shown in Figure 2. The largest 
number were undoubtedly articles on "word of mouth", followed by articles on "marketing" 
and "customer". In addition, there are also articles about user psychological perception factors 
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in word-of-mouth adoption process such as "satisfaction" and "trust", as well as research 
methods of "empirical study". 
 

 
Figure 2. Distribution of topic of publication literature 

3.1.5. Publication Journal 
After analyzing the journals about the release of word-of-mouth articles, it can be seen that 
some literatures are far ahead in the number of the release of word-of-mouth articles, such as 
Journal of Business Research, Journal of Marketing Research, Decision Support System and 
International Journal of Hospitality Management. 
 

 
Figure 3. Distribution of publication journal 

3.1.6. Publication Discipline 
According to the disciplinary analysis of word-of-mouth related articles, it can be seen that 
"Business Economy" is the discipline category with the largest proportion, accounting for 
1814%. The second is "trade economy" with 13.88%, followed by "industry economy" with 
6.6%. After the analysis of the disciplines, it is found that the literatures related to word of 
mouth are mainly in the disciplines of economics and management. 
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Figure 4. Distribution of publication discipline 

3.2. Analysis of Word Cloud Map 
In word cloud map, “network” and “word of mouth” are undoubtedly the most important 
research topics. In addition, the degree of “influence” of word-of-mouth is the most concerned 
content of scholars, which also indicates that scholars attach importance to the influence of 
word-of-mouth. On this basis, “consumer” and “communication” are also hot topics of research, 
which is also related to the definition of word-of-mouth itself. Word of mouth refers to 
consumers' opinions on goods or services, and such opinions can bring convenience or 
influence to others in the process of transmission, so as to influence other consumers' other 
subject words -- “purchase”, “behavior” and “intention”. 
In today's Internet era of rapid development, online shopping has become People's Daily 
shopping way, “online” this topic is undoubtedly gradually hot topic. And how to choose the 
right brand, what kind of place to obtain information, these problems make “brand”, “virtual 
community”, “factors” and so on become a relatively hot topic. With the rapid spread of word-
of-mouth, the phenomenon of word-of-mouth manipulation is becoming increasingly serious, 
such as the frequent “brushing behavior” of merchants. The essence of this behavior is to 
prevent the spread of negative word-of-mouth, so “negative” has become a hot topic of scholars' 
research. 

3.3. Analysis of the Differences of Word-of-mouth Themes in Different Periods 
In order to explore the differences of word-of-mouth themes in different periods, this paper 
divides 2005-2019 into three periods for comparative analysis. Among them, “network” and 
“word of mouth” are undoubtedly the central topics in all time periods. 
In the studies from 2005 to 2009, “marketing” and “communications” are relatively important 
research contents. Scholars focus on the influence and benefits of “middle and small-sized 
enterprises “ in reputation, as well as the development of offline and online “stores” and what 
kind of “crisis” they will face. 
Between 2010 and 2014, highlights the importance of “online”, this period of rapid 
development and the Internet, also at the same time in this period, scholars began to pay 
attention to the proportion of “consumers” in word of mouth research, and consumer 
confidence and “trust” in others, and for the word of mouth “intention” to adopt purchase 
intention is a hot topic in the research. 
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In the last five years, from 2015 to 2019, it can be seen that different from the previous decade, 
research on “tourism”, “hotel” and “destination” is a hot topic. With the improvement of 
national economy and people's living standards, people's pursuit of spiritual needs is getting 
higher and higher, and more and more people tend to enrich their lives through tourism. 
Therefore, this hot topic is also changing with the development trend of society. In addition, 
with the emergence of people's love for movies, it can be seen that “movies”, “box office” and 
other research contents are also research on this situation. 

3.4. Analysis of Keywords 
Table 4 shows the statistical results of keyword, and you can see that "Word of mouth" is 
undoubtedly the most critical term. The second is word-of-mouth brought "impact", 
"satisfaction", "information", "behavior", "loyalty" and other related terms. In addition, there 
are numerous studies on "antecedent". 
 

Table 4. Statistical results of keywords 
Count Centrality Keywords 

1622 0.01 word of mouth 

1050 0.01 impact 

822 0.03 model 

666 0.02 satisfaction 

610 0.02 information 

581 0.02 behavior 

574 0.01 consumer 

449 0.01 antecedent 

430 0.02 communication 

419 0.01 trust 

403 0.04 perception 

380 0.01 ewom 

379 0.02 loyalty 

352 0.01 intention 

339 0.01 sale 

338 0.04 quality 

338 0.01 product 

3.5. Analysis of Literature Co-citation 
The total cited analysis of the literature of all, you can see a total of 1342 nodes, each belt # in 
the attachment figure 7219 marks a representative of the clustering of keywords Attachment 
said links between nodes, the color of attachment and the width of the said contact close degree, 
the deeper the color attachment Attachment is wider, said the connection between the two key 
words, the more closely In addition, the words about the researcher's name in the figure 
indicate that the researcher is a relatively important researcher in the field of word-of-mouth. 
According to the analysis of the co-citation map of literature, the clustering of word-of-mouth 
articles is mostly concentrated in Word of Mouth, and the contribution of word-of-mouth to 
“online product review”“brand love” and “customer satisfation”. 
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Figure 5. Analysis result graph 

4. Summary and Scope 

This paper uses the method of text analysis to conduct cluster analysis on the research content 
of word-of-mouth, without analyzing the emphasis of scholars on word-of-mouth research in 
different time stages, which has certain guiding significance for future word-of-mouth research 
to a certain extent. However, this paper has some limitations, because it does not analyze other 
databases and literatures in other languages, which will lead to some degree of distortion in the 
analysis results. Therefore, this paper can only be said to use quantitative means to conduct 
qualitative analysis of the problem. In the future, we can consider adding literatures from other 
databases and other languages, which will produce more accurate results. 
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