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Abstract 

With the help of Vosviewer software and based on Web of Science and CNKI database, 
this study conducts a macro-level comparative analysis on the international and 
domestic publication volume of competitive decision theory and method, high-yield 
institutions and high-yield countries, keyword clustering, cooperation and coupling 
during 2000-2020. In this way, the application of competitive decision making theory 
and method at home and abroad can be shown intuitively. The conclusion of this study 
is of great significance to deepen the overall understanding of competitive decision 
making theory and method. 
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1. Introduction 

As the old saying goes: the trend of the world, a long time will be divided, a long time will be 
divided. Competitive decision making theory refers to the choice of strategy by the decision 
subject in the environment of mutual influence of interests, which belongs to the category 
divided according to the decision environment.  Competitive decision making, also known as 
confrontational decision making, is a kind of uncertain decision making. Its main feature is that 
there is another decision-maker in opposition besides the decision-maker, and the interests of 
the two decision-makers are contradictory to each other. Competitive decision theory is not 
only applied in business(Ghemawat, 2002) [1], sports(Luschen, 1980) [2], and politics (Hyde 
and Marinov, 2012) [3]. With the development of commodity economy, the competitiveness of 
social and economic activities is becoming stronger and stronger. In modern social and 
economic life, the competitive decision-making activities are increasing gradually. For example, 
competition exists in families all the time and everywhere. Some scholars believe that when 
children compete with each other for their parents' time and attention, they even compete at 
home. Therefore, it is of great practical significance to attach importance to the research and 
development of competitive decision-making. Of course, as established by Darwin's theory of 
evolution, Gallup et al. (2011) [4] argue that there is also competition in the dating and marriage 
markets. Regardless of the field, the goal of competition is usually the same: to win by outdoing 
the other side. However, Charness et al. (2014) [5] argue that the goal of winning is not 
necessarily substantive and that people will also compete for honor, respect and status. 

Many scholars have applied the method of competitive decision making in their studies, such 
as Marra et al. (2017) [6], Yu et al. (2019) [7], Zarbakhshnia et al. (2019) [8], Yang et al. (2019) 
[9], Yu Fei et al. (2019) [10], etc. There are also scholars who apply the competitive decision 
theory to the research at the consumer level, such as Cao Xia and Zhang Lupeng (2015) [11], 
Zhang Yu and Wang Juanru (2018) [12], Yu et al. (2016) [13], Ulku and Hsuan (2017) [14], etc. 
The existing research mainly applies the competitive decision theory to a certain field for micro 
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research, but few macroscopical studies are carried out on the competitive decision theory. In 
order to reveal the research and application status of competitive decision theory, this paper, 
based on the Web of Science database and CNKI database, analyzed the changes in the number 
of published papers, high-yielding institutions and research disciplines in China and abroad 
during 2000-2020. Finally, Vosviewer software is used to conduct a visual analysis of the 
research directions of international and domestic literatures and divide the research fields 
from a macro level. 

2. Data source 

Scientific literature is the main output form of scientific activities, and scientometrics scholars 
often use its output quantity and citation frequency as indicators to measure the level of 
scientific research in a certain country or region [15,16]. In terms of the analysis of the status 
quo of scientific research in China, there are disputes among scholars regarding the use of 
databases. Most scholars use English databases such as Web of Science and Scopus for analysis, 
while some scholars believe that the use of Chinese databases can better represent the status 
quo of scientific research in China [17], mainly based on the following two considerations: First, 
Chinese scholars are better at writing in their native language, and the number of literatures 
published in Chinese journals will be greater. Second, there are some research problems with 
Chinese characteristics, which will not be published in English journals because of their special 
nature. 

In order to understand the international and domestic research status of competitive theories 
and methods, this paper makes an accurate and comprehensive analysis, using Web of Science 
database and CNKI database for literature retrieval respectively. The retrieval time point was 
June 1, 2020, and entered the subject = "Competitive Decision Theory" or "Competitive Decision 
Method" in the Web of Science database retrieval box. The retrieval interval was from 2000 to 
2020, and the core collections were selected for retrieval. The number of literatures meeting 
the criteria was 2,484, and all of them were downloaded. In the CNKI database, entered the 
topic= "Competitive Theory" or "Competitive Method" in the advanced search box. The search 
time was 2000-2020, and a total of 110 literatures met the standard. The literature format was 
Reforks, and the references were derived. 

3. Research method 

First of all, a quantitative analysis is conducted on the domestic and foreign literatures related 
to the research on competitive decision theory, including the number of papers published, 
institutions, research disciplines, research topics, and citation times, so as to master the overall 
situation, development trend, as well as the dominant field and strong field of the development 
of competitive decision theory. Secondly, the map of scientific knowledge is drawn, and the 
research topic of literature data is analyzed more carefully by visual analysis, so as to further 
interpret the research content of domestic and foreign literature on competitive decision 
theory. This study uses the Vosviewer tool to draw the key fields of domestic and foreign 
literatures on competitive decision theory, and then analyzes the hot research topics and 
representative literatures in each field respectively. Vosviewer is a free software developed by 
researchers of Leiden University in the Netherlands. It has its unique advantages in graph 
display and other aspects, and is widely used in all kinds of "co-occurrence" analysis. The 
software is a tool for constructing and visualizing bibliometric networks, which can co-cite, 
coupling and co-author analysis of journals, authors and publications, as well as perform text 
mining. Key words extracted from the main body of scientific literature are used to construct 
and visualize a co-occurrence network, which can display keyword clusters and has a timeline 
view. Nodes represent keywords, while edges reflect co-occurrence links between terms. 
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4. Research results 

4.1. Issue volume analysis 

As shown in Figure 1, from 2000 to 2020, a total of 2,484 international research papers were 
carried out using competitive decision making theory and method, and the number of published 
papers basically increased year by year, showing a linear upward trend. However, the total 
number of papers published in China is only 110, the number of papers is relatively small, and 
the trend of change is not obvious year by year. 

 

 
Figure 1. Trend chart of international and domestic competitive decision-making theory 

related research papers published 

 

4.2. Main producing institutions and countries 

Shown in table 1, the international competitive decision theory related research papers 
published in the high country among the top 10 respectively, the United States, Chinese 
Mainland, Taiwan, Iran, UK, Canada, Spain, Germany, Australia, India, related research papers 
to see competitive decision theory and high yield more countries in Europe, America, Asia. The 
top 10 high-producing institutions whose research papers related to international competitive 
decision theory are Azad University, University of Tehran, Hong Kong Polytechnic University, 
National Cheng Kung University, Shanghai Jiao Tong University, University of Illinois, Chinese 
Academy of Sciences, National Chiao Tung University, Yale University and Tsinghua University, 
respectively. It can be judged that there are many high-yielding research papers related to 
competitive decision theory in Chinese Mainland, Taiwan, India and other Asian countries, 
which may also be related to national conditions. These countries have experienced hardships 
and are more aware of the survival of the fittest, so they may pay more attention to this theory. 

 

Table 1. Research papers related to competitive decision-making theory were published in 
high-yield institutions and national top10 

Number High-yield organization 
Number of articles 

published 
High-yielding 

country 
Number of articles 

published 
1 Azad University 50 USA 613 
2 University of Tehran 34 Chinese Mainland 510 
3 Hong Kong Polytechnic University 26 Taiwan 231 
4 National Cheng-Kung University 24 Iran 194 
5 Shanghai Jiao Tong University 24 England 186 
6 University of Illinois 22 Canada 113 
7 Chinese Academy of Sciences 20 Spain 113 
8 National Chiao Tung University 20 Germany 107 
9 Yale University 19 Australia 94 

10 Tsinghua University 19 India 82 
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4.3. Highly cited literature 

The literatures with high citation frequency are related to medicine, management, economics, 
information technology and other fields. The specific situation is shown in Table 2. 

 

Table 2. Research papers related to competitive decision-making theory are highly cited as 
top10 

Number Cited Reference Citations Total Link Strength 

1 
Zadeh L A., 1965, information and control, v8, p338-353, doi 

10.1016/s0019-9958(65)90241-x 
134 96 

2 Saaty T L, 1980, Decision making with the analytic hierarchy process 118 104 

3 
Barney J, 1991, journal of management, v17, p99-120, doi 

10.1177/014920639101700108 
71 15 

4 
Deb K, 2002, ieee transactions on evolutionary computation, v6, p182-197, 

doi 10.1109/4235.996017 
53 8 

5 
Breiman L, 2001, machine learning, v45, p5-32, doi 

10.1023/a:1010933404324 
46 27 

6 
Chang D Y, 1996, european journal of operational research, v95, p649-655, 

doi 10.1016/0377-2217(95)00300-2 
42 71 

7 
Hwang C L, 1981, Multiple attribute decision making: Methods and 

applications. 
41 38 

8 
Saaty T L, 1996, Decision making with dependence and feedback: The 

analytic network process 
40 41 

9 
Breiman L., 1984, Wadsworth International Group, classification and 

regression trees, 
39 28 

10 
Hotelling H, 1929, the economic journal, v39, p41-57, doi 

10.2307/2224214 
36 2 

 

4.4. Keyword co-occurrence network analysis 

The literature information of Web of Science database was preprocessed and the word 
frequency was counted. 7650 keywords were obtained after de-duplication, among which 91 
keywords appeared 8 times or more. The literature information of CNKI database was 
preprocessed and the word frequency was counted, and 616 keywords were obtained after de-
duplication. Among them, 33 cases had frequency of 2 times or more. The top 10 keywords at 
home and abroad are shown in Table 3. Through comparison, it can be found that the keywords 
used in the study of competitive decision theory and method in foreign countries are relatively 
concentrated, while those used in the study of competitive decision theory and method in China 
are still in a relatively shallow position. 

 

Table 3. Competitive decision-making theory related research papers keywords top10 
Keyword(International) Word Frequency Keyword(Domestic) Word Frequency 

game theory 201 rivalrousness 14 
design making 58 geo-economic relations 5 

supply chain management 57 Intergrowth 5 
competition 56 non-competitive input-output 5 

analytic hierarchy process 54 competition 4 
sustainability 47 non-competitive 4 

pricing 46 counterfeiting and selling fakes 3 
supply chain 45 improve product quality 3 
classification 42 system info 3 

supplier selection 41 euclidean distance 3 

 

The original data is processed and imported into Vosviewer, and the results are displayed in 
the form of visual graph, as shown in the figure. It can be clearly seen from the figure that a 
network system has been formed in the international research on competitive decision theory 
and method, which can be judged by the color of the network graph, and the research is grouped 
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into four categories. However, domestic research on competitive decision theory and method 
is very scattered, so that there is no obvious co-occurrence relationship in the network diagram. 

The Vosviewer software was used to analyze 2,484 Chinese literatures and 110 English 
literatures and map them, with the most important studies represented by circles and the 
connections between them represented by straight lines. These maps enable us to identify the 
most referential articles, as well as journals that focus on building management and 
sustainability, and institutions that conduct research. The Vosviewer is used to create a map 
based on network data, where the size of the circle is determined by the weight of the item, i.e. 
the greater the weight, the greater the circle and its source. Colors determine the cluster to 
which items belong, lines between circles indicate links, and distances between circles indicate 
the strength of relationships between the items being analyzed. Analyses were made according 
to the number of references, journals and institutions. 

Figure 2 is the "Label View" of one of the four views provided by the Vosviewer.  The size of the 
node and font in the figure depends on the weight of the node. The bigger the weight, the bigger 
the font and node. The line between nodes indicates that nodes once appeared together. When 
the mouse is placed over the line, it can show the nodes connected by the line and the co-
occurrence frequency. 

 
Figure 2. Key words cluster diagram of competitive decision-making theory 

 
Figure 3. Author cooperation network diagram of competitive decision-making theory 



Volume 2 Issue 6, 2021 

DOI: 10.6981/FEM.202106_2(6).0044 

274 

Frontiers in Economics and Management 

ISSN: 2692-7608 

4.5. Cooperative network analysis 

4.5.1. Author collaboration network 

From the author cooperation network in Figure 3, it can be seen that the relevant researches 
on competitive decision theory are roughly grouped into four categories according to different 
colors. 

4.5.2. Institutional cooperation network 

As can be seen from the institutional cooperation network in Figure 4, Azad University is 
located in the center, with the largest font size and the lightest color, indicating that its 
representation frequency is greater. This is consistent with the previous article that Azad 
University is the university with the highest number of publications. 

 

 
Figure 4. Institutional cooperation network diagram of competitive decision-making theory 

 

 
Figure 5. Periodical coupling network diagram of competitive decision-making theory 
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4.6. Coupling analysis 

4.6.1. Journal of coupling 

As can be seen from the journal coupling diagram in Figure 5, there are four types of journal 
coupling related to research on international competitive decision theory. Each color 
represents a periodical category. 

4.6.2. National coupling 

Can be seen from the figure of figure 6 countries coupling, countries of international 
competitive decision theory studies coupling in a heightened state of aggregation, the circle is 
the biggest USA, followed by China, other countries constantly, because the United States, China 
is still in the status of the world's two largest economies, other studies have also will follow 
these two large economies. 

 
Figure 6. National coupling network diagram of competitive decision-making theory 

 
Figure 7. Author-coupled network diagram of competitive decision-making theory 
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4.6.3. The author coupling 

From the author coupling diagram in Figure 7, it can be seen that the authors of studies related 
to international competitive decision theory are divided into two colors. These two colors are 
two types of studies, and the themes of the same color will be the same, indicating that the 
current studies related to international competitive decision theory are divided into two 
factions. 

5. Conclusions 

Through the above for international and domestic competitive decision theory research of 
relevant statistical analysis and the analysis of the knowledge mapping, specifically from the 
overall development situation, publications, research in the field of cooperation network, 
several aspects of coupling analysis, and reveals the international and domestic related 
research overview of the competitive decision theory, under the relevant conclusions.  

(1) There are differences in the application of competitive decision theory and method at home 
and abroad. The international research on competitive decision theory and method is 
increasing year by year, while the domestic change is not obvious and the number is small.   

(2) The application of competitive decision theory and method is relatively wide, involving 
many fields such as economics, management, medicine, computer, etc.  

(3) The United States and China lead the world in the application and research of competitive 
decision-making theories and methods. 
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