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Abstract

[Purpose/Significance] This study explores the application status of link analysis
method in empirical research on domestic websites, and analyzes the progress
achieved and existing deficiencies in related research. [Method/Process] Com-
bining quantitative and qualitative analysis methods, a multi-dimensional anal-
ysis of previous studies is conducted from seven perspectives: research purpose,
research object, research indicators, research tools, research methods, research
conclusions, and research recommendations. [Results/Conclusions] The study
finds that related research has developed rapidly and exhibits certain charac-
teristics, such as research purposes generally being limited to 1-2, with content
focusing primarily on evaluating website influence and analyzing website status
quo; the scope of research objects continues to expand, with increased atten-
tion to some new types of websites, yet still concentrating mainly on university
websites, enterprise websites, and government websites. Meanwhile, certain de-
ficiencies exist in some studies, including mostly repetitive research methods,
insufficient innovation in research indicator settings, and limitations in research
tool performance. Based on these findings, relevant recommendations are pro-
posed from seven aspects including research purpose and research object.
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Abstract

[Purpose/Significance] This paper explores the application of link analysis in
domestic website empirical research and analyzes the progress and shortcomings
of relevant studies. [Method/Process] Combining quantitative and qualita-
tive analysis, this paper conducts a comprehensive analysis of previous research
from seven perspectives: research purpose, research object, research indicators,
research tools, research methods, research conclusions, and research suggestions.
[Result/Conclusion] The study finds that relevant research has developed
rapidly and exhibits certain characteristics. For instance, most studies have 1-2
research purposes, focusing primarily on evaluating website influence and ana-
lyzing website status; the scope of research objects continues to expand, with
increased attention to some new types of websites, though university websites,
enterprise websites, and government websites remain the main focus. Mean-
while, some studies also have shortcomings, such as largely repetitive research
methods, insufficient innovation in indicator settings, and limited performance
of research tools. Based on these findings, relevant suggestions are proposed
from seven aspects including research purpose and research object.
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Link analysis refers to a research method that draws on traditional citation anal-
ysis and utilizes tools and methods such as search engines, web crawlers, link
databases, and mathematical statistical analysis to analyze website link charac-
teristics and object attributes, thereby revealing their quantitative features and
inherent patterns. The concept of link analysis was first proposed by foreign
scholar G. McKiernan [1]. After T.C. Almind [2] and P. Ingwersen [3] proposed
concepts such as webometrics and network impact factor in 1997 and 1998, link
analysis gained attention from scholars both domestically and internationally
and has been applied and studied in many fields. Among these, website research
is closely related to link analysis. Website research refers to the analysis and
evaluation of website form, content, utility, and its construction and develop-
ment. Website research can be mainly divided into theoretical research and
empirical research, with link analysis primarily applied in website empirical re-
search. Website empirical research refers to the specific analysis or evaluation
of one or more particular websites and constitutes an important component of
website research.

Link analysis holds an important position in website empirical research. Cur-
rently, the research team and research output using link analysis for website
empirical research are increasingly large and abundant. Meanwhile, with the
continuous development of research, many scholars in the domestic library and
information science field, such as Qiang Zili [4], Huang Qi [5], Liu Yanshu [6],
and Qiu Junping [7], have applied link analysis to study websites from differ-
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ent perspectives and have achieved many research results. Review of previous
studies reveals that there are many primary literature using link analysis for
website empirical research, but relatively few tertiary literature such as reviews.
Furthermore, analyzing existing tertiary literature that reviews link analysis
shows that these papers mostly adopt a holistic, macro perspective. For exam-
ple, some scholars have analyzed and sorted out research literature using link
analysis from 2001-2010 in terms of published journals and authors [8-9]; some
scholars have argued from a research perspective that link analysis research can
be divided into eight perspectives including retrieval optimization, webometrics
and evaluation, and competitive intelligence [10]; and some scholars have ana-
lyzed the application fields of link analysis, arguing that it is mainly applied in
network information resource evaluation, website influence evaluation, univer-
sity evaluation, and core website discovery [11]. Although some of these studies
analyzed the application of link analysis in website empirical research [11], the
relevant discussions were relatively brief and insufficient. Currently, there is
no systematic and comprehensive analysis of the application of link analysis in
website empirical research.

With the continuous development of research, some problems such as repetitive
research objects have begun to emerge. Therefore, from a micro perspective,
timely and systematic analysis of research using link analysis for website empir-
ical analysis, summarizing the shortcomings and progress of current research,
is of great significance for promoting the application of link analysis in website
empirical research and further improving the website research system.

In view of this, this paper takes domestic empirical research using link analysis
for website analysis as its object, combines quantitative and qualitative analysis
methods, and intends to analyze relevant research from seven angles: research
purpose, research object, research indicators, research tools, research methods,
research conclusions, and research suggestions. The purpose of this paper is
to analyze the application status of link analysis in domestic website empirical
research and to review the progress and shortcomings of relevant studies.

2. Research Plan

2.1 Data Sources

Using the CNKI China Academic Journal Network Publishing Database as the
retrieval source, the search was conducted on July 15, 2018, with the search for-
mula “theme/title/keywords = link analysis AND website/portal/network plat-
form/Web/website influence/influence” without limiting the time range. After
deduplication, a total of 258 research documents were retrieved. After reading
these documents and filtering out literature such as reviews or theoretical dis-
cussions, 112 documents that applied link analysis to conduct empirical research
on specific websites were finally obtained.
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2.2 Analysis Methods

After reading the relevant research literature, it was found that existing research
has a relatively uniform structure and has formed a certain research paradigm.
Each study basically includes seven elements: research purpose, research object,
research indicators, research tools, research methods, research conclusions, and
research suggestions. Therefore, this paper chooses to analyze relevant research
from these seven elements.

Quantitative analysis is used to statistically analyze the quantitative character-
istics and changes of research purposes, research objects, research indicators,
research tools, and research methods in relevant studies. Meanwhile, since re-
search conclusions and suggestions are difficult to quantify, qualitative analysis
is selected to analyze the research conclusions and suggestions of relevant stud-
ies.

3. Research Results
3.1 Research Purpose

Research purpose is the fundamental reason for conducting research, reflecting
the research problems that researchers aim to solve. Analyzing research pur-
poses can both understand the significance and value of research and provide
reference and guidance for future research. Statistical analysis of the research
purposes of current relevant literature (see ) reveals three characteristics:

First, most literature clearly states the research purpose, which is relatively
explicit and shows a certain distribution pattern in quantity. Most studies have
more than one research purpose, accounting for 63%. Among them, studies with
two research purposes are the most numerous, with 54 studies, accounting for
48.21%. There are 41 studies with only one research purpose, accounting for
37%. Studies with three and four research purposes are relatively few, with 15
and 2 studies respectively.

Second, the research purposes can be roughly divided into five types in terms
of specific content: The first type is evaluating website influence, including
website influence evaluation and network influence evaluation; the second type
is analyzing website status and shortcomings and providing suggestions; the
third type aims to analyze the feasibility and practicality of link analysis in
website research, mainly including the effectiveness analysis of link indicators,
correlation between various link indicators, and correlation between link analysis
results and results obtained by other methods; the fourth type is analyzing
the performance of link analysis tools, including comparing the accuracy of
data obtained by different link analysis tools such as Google and AltaVista,
and analyzing the consistency of results obtained by different tools; the fifth
type takes analyzing website link structure and characteristics as the research
purpose, such as analyzing website external link types and co-links. In addition,
some studies aim to verify the feasibility of certain algorithms and explore the
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establishment of website evaluation systems. Currently, relevant research mainly
focuses on evaluating website influence and analyzing website status, and these
two purposes are generally adopted simultaneously, while other purposes are
rarely analyzed alone, usually combined with one or both of these two purposes.

Finally, with the continuous deepening of research, research purposes have also
undergone certain changes and show certain characteristics and trends. In cur-
rent research, evaluating website influence, analyzing website status, shortcom-
ings, and providing suggestions, and studying website link structure and charac-
teristics remain the main purposes. However, research analyzing the feasibility
of link analysis in evaluating website influence and the usability and effective-
ness of link analysis tools has become relatively rare. As link analysis continues
to develop and its application scope continues to expand, research on the us-
ability of link analysis methods and tools is actually still necessary. In addition,
in studies that aim to evaluate website influence and analyze website status
and provide suggestions, some research has misunderstandings about concep-
tual connotations, and the analysis is too general and vague.

3.2 Research Object

With the rapid development of the Internet and its technology, the number
of websites is increasing, and website types are becoming more diverse. The
impact on website research is mainly reflected in the increasing diversity of
website types studied. Statistical analysis of research objects in relevant studies
(see [Figure 1: see original paper|) can reveal which types of websites current
research mainly focuses on and provide references for which types of websites
future research should strengthen.

The analysis shows that current relevant research mainly presents three charac-
teristics in terms of research objects:

First, in terms of website types, current research mainly takes enterprise web-
sites [15,31], library websites [32], university websites [26,33], and government
websites [18,24] as research objects. Some studies use link analysis to analyze
archive websites [34], think tank websites [35-36], agricultural websites [37], jour-
nal websites [38], and hospital websites [39-40]. Other studies use link analysis
to analyze websites such as major international environmental NGOs [41], in-
tangible cultural heritage websites [42-43], China Association for Science and
Technology websites [42-43], and migrant worker websites [44].

Second, in terms of type, the scope of research objects is continuously expand-
ing. For example, research on think tank websites and domestic live streaming
platforms [15] has emerged in recent years. In terms of content, following the
changes in website development, research on certain types of websites is also con-
tinuously refined and deepened. For example, research on university websites
includes studies on university websites in certain provinces or regions [12,45],
“211 Project” university websites [33], and higher vocational college websites
[46].
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Finally, from recent years’ research, although the research objects of current
studies are still mainly university websites, enterprise websites, and government
websites, it is worth noting that research using link analysis to study other
website types has increased in recent years and continues to grow. However,
research on hospital websites, agricultural websites, and library websites has
weakened, and archive websites and journal websites have received no attention
at all.

3.3 Research Indicators

The scientificity and applicability of research indicator selection and setting
are important bases for judging whether research is innovative. Statistics are
conducted on the research indicators mentioned and for which exact data were
obtained in each study, with results shown in . It should be noted that “other
indicators” in refer to indicators that appear only once, such as 360 Index,
which are difficult to categorize and are collectively called “other indicators.”
“Subjective indicators” and “comparative indicators” are treated similarly. In
addition, since some indicators have different names in different studies, for
the convenience of statistics, relevant terms have been unified. For example,
external link count includes off-site link count, external link count, etc.

First, sorted by frequency of adoption, the top 10 indicators used in previous
research are external link count, webpage count, total link count, total network
impact factor, external network impact factor, internal link count, user indica-
tors, internal network impact factor, PR value, and backlink count. Therefore,
based on frequency data, these 10 indicators can be considered the basic indica-
tors for website empirical research using link analysis.

Second, most current studies set 5 or more research indicators, accounting for
81.3% of the total research, with an average of 7.45 indicators per study. Among
them, studies using 8, 9, and 6 indicators are more numerous, with 19, 18, and
12 studies respectively. This is consistent with the general evaluation system
having 5-9 indicators, indicating that the number of research indicators set in
relevant studies is relatively appropriate [64]. Analyzing the changing trend of
research indicator numbers reveals that the number of research indicators set
in current relevant studies is continuously increasing, from initially 2 or 3 to
mostly stabilizing at 8-9.

Finally, the research indicators set in relevant studies can be roughly divided into
three categories: link indicators, user indicators, and other types of indicators.
Link indicators refer to typical indicators that reflect website link characteristics,
such as external link count, webpage count, total link count, internal link count,
total network impact factor, and external network impact factor. User indicators
refer to indicators related to users, such as average daily website visits, page
views, and user attention. Other types of indicators refer to indicators other
than the above two categories, such as content richness, website response speed,
and website age.
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In terms of research quantity, among the three categories, studies setting link
indicators are the most numerous, basically every study has them; studies set-
ting user indicators are the second most numerous, but have increased in recent
years; studies setting other indicators are the least numerous, but overall are
also continuously increasing.

3.4 Research Tools

Research tools refer to the tools used to conduct research. For studies applying
link analysis to website analysis, research tools include data acquisition tools
and data analysis tools. However, since the latter are not explicitly stated in
many studies and are difficult to accurately count, this paper only statistically
analyzes data acquisition tools, and the term “research tools” specifically refers
to data acquisition tools. The statistical analysis of research tools is based
on the tools explicitly mentioned and actually used in each study, with results
shown in . In , research tools used only once, such as Qingbo Data Platform
and 7c.com, are difficult to categorize and are uniformly recorded as “others.”

First, the statistics show that 112 relevant studies used a total of 231 research
tools, with an average of 2.06 tools per study. The study using the most tools
selected 8, while the least used only 1. 76% of studies selected 1-2 research tools,
while only 24% used 3 or more tools. In recent years, more studies have adopted
2 or 3 research tools, and overall, there is a continuing trend of increasing the
number of tools used in relevant studies. On the one hand, this indicates that
the scientificity and accuracy of research are increasing; on the other hand, it
reflects that the development of research tools is relatively rapid.

Second, the top 10 most frequently used research tools in previous research are
Google, Webmaster Tools, Alexa, AltaVista, Baidu, AllTheWeb, Yahoo! Site
Explorer, crawler tools, Baidu Index, and website traffic tools. These research
tools have their own characteristics and play different roles in research. For
example, search engines like Google and crawler tools are often used to obtain
main link indicator data including webpage count and total link count. Web-
master Tools, Baidu Index, and website traffic tools are used to obtain indicator
data such as PR value, user visits, user attention, and backlink count. The se-
lection of research tools is mostly based on the indicators set in each study, but
more studies comprehensively consider both, that is, indicator settings are also
based on the availability of research tools.

Finally, with the development of research, the usage of specific research tools
has also changed. Tools such as AltaVista and AllTheWeb, which were widely
used in early research, have basically not been used by any current research due
to discontinued services. With Google’s withdrawal from the Chinese market,
the frequency of Google’s use has also declined, but statistics show that Google
is still the main research tool. Baidu has been used by many researchers when
foreign search engines are difficult to use and has become a major research
tool. Webmaster Tools, since 2010, has been used by many studies due to
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its convenience and comprehensiveness and is currently the most important
research tool. Alexa Internet, which can provide website visit queries, page
view queries, and ranking trend data queries, is mainly used to collect data
for evaluating the Alexa ranking indicator of a website’s visits and has also
received attention in recent years. In addition, some new tools such as Baidu
News Platform, Baidu Index, and social media statistics platforms have also
begun to attract researchers’ attention.

3.5 Research Methods

Research methods refer to the methods adopted in research, including both the
basic methods for conducting research, such as link analysis, and the methods
for analyzing research data. The term “research methods” in this paper specifi-
cally refers to data analysis methods. Data analysis methods are related to the
correctness of research conclusions. Statistical analysis of them can both un-
derstand which data analysis methods have been used in previous research and
analyze the role of these methods and their impact on research results. There
are two ways to count data analysis methods: first, if a study directly states the
analysis method used, it is counted as stated; second, if a study actually uses
a certain analysis method but does not directly state it, it is summarized and
supplemented according to the specific situation. The results are shown in .

First, sorted by frequency of use, the top 8 data analysis methods used in previ-
ous research are simple statistical analysis, correlation analysis, grey relational
analysis, descriptive statistical analysis, principal component analysis, factor
analysis, visual analysis, and social network analysis. There are 46 studies us-
ing simple statistical analysis methods, which generally only conduct simple
comparative analysis of research data and summarize based on this. There are
38 studies using correlation analysis, including Pearson correlation analysis and
Spearman correlation analysis. The purposes of using correlation analysis are
mainly two: first, to analyze the correlation between various link indicators
and their correlation with evaluation results; second, to analyze the correlation
between evaluation results obtained by link analysis and results obtained by
other methods. Grey relational analysis is also a commonly used data analysis
method currently. It is a method used to determine the main influencing factors,
secondary influencing factors, and comprehensively evaluate uncertain systems.
There are two types of applications of grey relational analysis in previous re-
search: one is traditional grey relational analysis; the other is grey relational
analysis using different weight assignment methods, such as based on informa-
tion entropy [13]. Descriptive statistical analysis refers to statistically analyzing
the mean, variance, standard deviation, median, etc. of data and comparing
them. The difference between it and simple statistical analysis methods is that
the latter generally conducts simple comparative analysis of original data, while
descriptive statistical analysis begins analysis after calculating the data. Prin-
cipal component analysis and factor analysis are also mathematical statistical
analysis methods, both of which are commonly used in previous research. Princi-
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pal component analysis mainly combines original variables into several principal
components through linear combinations, using fewer comprehensive indicators
to replace the original numerous indicators. Factor analysis is an extension of
principal component analysis and is also a multivariate analysis method that
transforms multiple variables into a few comprehensive variables. Its purpose
is to use a few factors to describe the connections between many indicators or
factors. Visual analysis and social network analysis are generally used when
analyzing networks formed by website links. Most of the above data analysis
methods are used alone, but a few studies simultaneously adopt two or more
data analysis methods, such as combining principal component analysis with
social network analysis [21,48].

Second, analyzing the data analysis methods used in relevant studies between
2013-2018 reveals that the most used data analysis method in recent years is grey
relational analysis, followed by simple statistical analysis, correlation analysis,
principal component analysis, descriptive statistical analysis, etc., with little
change. Among them, principal component analysis, social network analysis,
and visual analysis have only begun to be applied in relevant research in recent
years. On the one hand, this indicates that current data analysis methods have
gradually formed a system and become relatively mature; on the other hand, it
reflects that current research analysis perspectives are limited and innovation
needs to be improved.

3.6 Research Conclusions and Suggestions

Analyzing research conclusions and suggestions is the best way to understand
the results and contributions of previous research. However, unlike research
tools and indicators that can be statistically analyzed, research conclusions and
suggestions are difficult to quantitatively analyze. But it is feasible to quali-
tatively analyze the research conclusions and suggestions of each study from a
macro perspective. After analysis, relevant research mainly has three character-
istics in terms of research conclusions and suggestions.

First, most studies have basically achieved their research purposes in their con-
clusions or results, either understanding and analyzing website status, evaluat-
ing website influence, comparing website link characteristics, or exploring the
correlation between website analysis results and other results. In short, the re-
search conclusions or results of each study basically closely revolve around their
research purposes.

Second, most studies propose relevant suggestions based on their research con-
clusions, but a few studies only briefly elaborate on the research results without
detailed analysis of the problems found or providing suggestions.

Finally, further analysis of those studies that provide suggestions reveals that
relevant suggestions are mainly developed from six perspectives: website re-
sponsible institutions, website content construction, website promotion, website
funding investment, website users, and website industry cooperation. Website
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responsible institutions include the main institutions and builders of websites,
and relevant discussions generally emphasize that website responsible institu-
tions should enhance website construction awareness and attach importance
to website construction [12]. Website content construction includes website in-
terface design, structural layout, and content organization. Such suggestions
mainly emphasize that improving website influence should start from improv-
ing the quality of website construction itself, such as strengthening homepage
construction, optimizing website structure, and increasing information volume
and information update speed [12]. Website promotion emphasizes that for
websites to realize their value, they must first make users aware of their exis-
tence and understand their value, and increase promotion [13]. Website funding
investment requires website subjects or responsible institutions to attach impor-
tance to website construction, make adequate budgets, and provide sufficient
financial support [65]. Suggestions from the website user perspective are mainly
user-centered, emphasizing that website builders should fully understand web-
site user needs and improve user satisfaction [37]. Website industry cooperation
refers to websites actively cooperating with other peer websites or even web-
sites or network platforms in different industries, such as cooperation between
library websites and social platforms like WeChat and Weibo [14]. Current re-
search suggestions are mostly developed from these six perspectives, but not all
studies provide suggestions from all six perspectives. Most studies only provide
3-4 suggestions, so they only choose 3-4 perspectives.

4. Analysis and Discussion

Based on the above analysis, we can understand the current application status
of link analysis in website empirical research. Further analysis of the progress
and shortcomings of relevant research from the seven perspectives of research
purpose, etc., is discussed below.

4.1 Research Purposes Are Relatively Clear and Content Has Ex-
panded, but Diversity Has Decreased and Attention Is Unbalanced

In terms of research purpose form, current relevant research has relatively clear
statements of purpose, generally with 1-2 research purposes, which is fewer than
in early research. In terms of research purpose content, current research focuses
more on using link analysis for website influence evaluation and analyzing web-
site status. In terms of content types, compared with early research, although
diversity has decreased, research depth has increased. Among them, the analysis
of website link structure, types, and characteristics is an important sign. Analyz-
ing website link structure and types means analyzing the specific relationships
between websites and linked websites, including the types of linked websites,
co-links, and inter-links, which is of great significance for understanding the
position of websites in the network and guiding their further development and
construction.

However, current research also has certain limitations in research purposes. One
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of them is the decreased attention to basic issues of link analysis, such as the
usability and effectiveness analysis of link analysis methods and tools. Link
analysis is still continuously developing, and its application scope continues to
expand. Research on the usability of link analysis methods and tools is actually
still necessary. In addition, in studies aiming to evaluate website influence and
analyze website status and provide suggestions, some research has misunder-
standings about conceptual connotations, and the analysis is too general and
vague. For example, some scholars do not distinguish between website influence
and network influence. Library website influence and library network influence
are not the same concept, and using methods to evaluate website influence to
evaluate network influence is incomplete and inaccurate. Some scholars claim
to evaluate website influence, but their discussions actually focus on analyzing
the effectiveness, feasibility, and correlation of link indicators, with little discus-
sion on influence evaluation. If this were the research theme, it would be fine,
but neither the text nor the title clearly states this theme, making it confus-
ing. Some scholars have conducted influence evaluation but only list results and
briefly describe them without in-depth analysis of the phenomena or problems
they represent. Such research discussions are relatively superficial and need
improvement.

4.2 Research Object Types Are Increasingly Rich and Analysis Is
More In-Depth, but Repetitive Research and Insufficient Attention
to Emerging Websites Still Exist

Research objects are the subjects of research. Current research objects are in-
creasingly rich in type, forming core research objects mainly consisting of enter-
prise websites, library websites, university websites, and government websites.
At the same time, the content of research on various types of websites is also
continuously deepening. In addition, it is worth noting that research using link
analysis to study other website types has also increased in recent years. Al-
though current research has made certain progress in research objects, it must
be acknowledged that there are still some shortcomings, mainly including two
points: First, there is repetitive research on website objects with low innovation.
For example, in research on provincial government websites, some scholars ba-
sically have no difference in research methods except for changing the province.
Although such research has certain practical significance, its academic value is
not necessarily high. Second, although the types of websites studied have ex-
panded, attention to emerging websites is relatively low, and the emphasis on
different types of websites is not balanced, with too much attention to some
types and too little to others.
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4.3 Research Indicator System Is Increasingly Perfected, but Inno-
vative Indicators Are Still Few, Related Terminology Use Is Also
Chaotic, and Applicability and Effectiveness Still Need to Be Veri-
fied

First, current research has made some progress in research indicator settings,
specifically manifested in three aspects: First, research indicator types are in-
creasingly diverse, and the indicator system is increasingly perfected. The cur-
rent research indicator system basically consists of three types: link indicators,
user indicators, and other types of indicators. Link indicators are basic indi-
cators, while user indicators and other types of indicators are expansion indi-
cators. The increase in expansion indicators in recent years has promoted the
improvement of the research indicator system. Second, the number of research
indicators is increasing, and the indicator system is more comprehensive and bal-
anced. In terms of research development trends, currently most studies set 8-9
research indicators, and there is still an upward trend. The increase in the num-
ber of research indicators is more helpful for comprehensive website analysis.
Third, the core indicator system is gradually maturing, innovative indicators
have increased, and user indicators have become key indicators. First, with
the development of research, these 10 indicators—external link count, webpage
count, total link count, total network impact factor, external network impact
factor, user indicators, internal link count, internal network impact factor, PR
value, and backlink count—constitute the core indicator system of relevant re-
search. Second, with the deepening of research, a certain number of innovative
indicators have also been developed and proposed. For example, the improved
network impact factor was developed based on the traditional network impact
factor, including non-government network impact factor, university department
network impact factor, hospital bed network impact factor, etc. Update coeffi-
cient and website age are indicators based on website content update speed and
website construction time, which are also innovative to a certain extent. Finally,
the user-centered concept has deeply influenced the application of link analysis
in websites, and user-related indicators such as page views, user visits, and user
attention have become the focus of indicator settings in relevant research. In
short, current research has formed certain patterns in research indicator set-
tings, using some innovative indicators and user indicators on the basis of core
indicators to improve research scientificity.

However, previous research also has three shortcomings in research indicators:
First, the phenomenon of similar indicator settings is relatively serious, with low
innovation in indicator settings. Some studies basically use the same research
indicators as others. This is not to say that the same indicators cannot be
used, but they cannot be applied without thinking. Second, the expression and
understanding of indicator names and definitions are relatively chaotic. Many
studies use different names for the same indicator, and relevant terminology
needs to be standardized and unified. For example, external link count is also
called external chain count, off-site link count, etc. In addition, some stud-

chinarxiv.org/items/chinaxiv-202307.00374 Machine Translation


https://chinarxiv.org/items/chinaxiv-202307.00374

ChinaRxiv [$X]

ies have relatively vague understanding and recognition of indicator definitions
and connotations. For example, some studies have confused understanding of
concepts such as backlink count and external link count, outbound link and
inbound link, or have misapplied them. In link analysis theory, terms such as
outbound link and inbound link and their connotations have gradually formed
a consensus. However, in the practical application of link analysis, terms such
as internal link count are used more frequently, and the reasons are worth ex-
ploring. Finally, the setting of research indicators does not fully consider their
applicability or effectiveness, with serious “takeism” and lack of questioning and
critical spirit. Different research website types, different research tools, and dif-
ferent research purposes should have different indicator settings and should be
verified. However, current research, especially recent research, has neglected this
point, following others blindly, and its scientificity needs to be strengthened.

4.4 Research Tool Use Shows Certain Characteristics, but Its Usabil-
ity and Innovation Still Have Controversies

Similar to research indicators, current research tools also have three character-
istics: First, the number of research tools used is concentrated in 1-3, with
studies using 1 tool being the most numerous, followed by those using 2 tools
and those using 3 tools. Current research has a trend of continuing to increase
the number of research tools used. Second, research tools can be roughly divided
into three categories: the first category is search engines, the second category
is self-made tools, and the third category is SEO tools or websites. The first
category of search engines is used the most, specifically including Google, Al-
taVista, Baidu, AllTheWeb, Bing, etc. Among them, Google, AltaVista, Baidu,
and AllTheWeb have been used more than 10 times. Google and Baidu are the
main research tools currently used, while AltaVista and AllTheWeb have basi-
cally not been used by any current research due to discontinued services. The
second category of self-made tools mainly includes web crawler tools and Java-
based targeted crawling algorithms. Currently, the number of studies using
them is relatively small, mainly because these tools have high usage require-
ments and are generally specifically made for certain website types or research,
with poor universality. The third category of SEO tools or websites is used by
many current studies, specifically including Webmaster Tools, Alexa Internet,
Baidu Index, Majestic SEO, Offline Explorer, etc. Due to their simple oper-
ation and low usage threshold, many studies adopt such tools. Third, with
the usability of several major foreign search engines in China being restricted,
domestic research tool development and application have been promoted to a
certain extent. Some new usable research tools have been developed and widely
applied, such as Baidu News Platform, Baidu Index, and social media statistics
platforms. In short, with research development, relevant research has not only
used more research tools but also increasingly rich types. The comprehensive
use of various types of research tools has become one of the current research
development trends, and the development of new research tools has also become
a basic requirement for current research to continue.
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However, like research indicators, research tools also have some shortcomings
while making progress, mainly including three points: First, the problem of
inaccurate and incomplete data acquisition by research tools still exists, and
due to restrictions on tool usability, related controversies are increasing. For
example, whether Google can distinguish between internal and external links is
still debated among scholars. Second, the phenomenon of copying research tool
selection is relatively serious, with a tendency to follow others blindly. Some
researchers do not carefully verify the applicability of research tools when se-
lecting them, and relevant explanations are relatively vague. Some researchers
even directly copy others’ discussions about research tools in their own research
without changing a word. This not only reflects that some researchers have
improper and unrigorous attitudes but also greatly reduces the credibility of
research results. Third, no credible and authoritative conclusions have been
reached on the performance advantages and disadvantages of various research
tools in data acquisition, and no unified understanding has been formed. Al-
though most studies weigh and consider research indicators and other factors
when selecting research tools, overall, when multiple tools are available, the
specific choice of which research tool to use is still based entirely on personal
subjective opinions, without much scientific basis to support it, and explana-
tions are relatively broad. In addition, there are different views on the methods
and approaches for using the same research tool to obtain data in some studies.
Using Google to obtain data can be said to be a typical case. There are two
main controversies over the use of Google: First, there is controversy over the
usability of Google. Some scholars believe that Google can be used as a research
tool based on its good stability and consistency, large search coverage, and large
database capacity. Other scholars analyze the actual usage of Google domes-
tically and internationally and believe that its incomplete inclusion of Chinese
webpages will affect results and it is not suitable as a research tool. Second,
there is controversy over the method of obtaining data from Google, that is,
different views on the setting of search formulas. For example, for the search
formula to obtain total link count, some studies directly use the website URL
as the search formula, some add double quotes to the website URL, some add
“link:” before the URL, and others add “allinanchor.”, etc. However, although
scholars have controversies over the use of Google, existing research shows that
many current studies still use Google to obtain data, but some of these studies
do not specifically explain how they obtained data, which to some extent weak-
ens the credibility of their results. Therefore, future research should strengthen
relevant explanations and provide sufficient explanations for research tool se-
lection and usage methods to improve research result credibility. In addition,
research on research tool performance should be strengthened to strive to form
a unified understanding.
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4.5 Research Method Use Is Increasingly Diversified, but Its Ra-
tionality and Innovation Need to Be Strengthened, and Application
Accuracy Needs to Be Improved

The selection of data analysis methods determines the scientificity and accu-
racy of research results. Reviewing previous research reveals that simple sta-
tistical analysis, correlation analysis, grey relational analysis, descriptive sta-
tistical analysis, principal component analysis, factor analysis, visual analysis,
and social network analysis are currently the more commonly used data analy-
sis methods. Overall, compared with early research, current research methods
are increasingly diverse, from simple statistical analysis to visual analysis, with
methods becoming more specific and visual, and the readability and accuracy
of results have also greatly improved. However, data analysis methods still
have some shortcomings. First, data analysis methods are still mainly math-
ematical statistical analysis. This is not to say that mathematical statistical
analysis is unnecessary or meaningless, but the innovation of single, repetitive
use of mathematical statistical analysis is limited. Second, method usability and
rationality are insufficient, and some studies use methods that deviate from re-
search purposes. For example, in studies evaluating website influence, whether
it is necessary to consider using correlation analysis to analyze indicator cor-
relation is questionable. The use of methods is to achieve research purposes,
and achieving purposes is the core of research. Finally, many current studies
overemphasize the introduction of methods while neglecting the analysis and dis-
cussion of research conclusions, resulting in a phenomenon of putting the cart
before the horse, which is worth vigilance. In addition, regarding method appli-
cation, some researchers have not mastered and understood the usage principles
of methods. Taking the application of grey relational analysis as an example,
grey relational analysis was proposed by Mr. Deng Julong [74], and Nanjing
University of Aeronautics and Astronautics developed professional software for
calculation. However, many previous studies have abandoned it. One reason
may be that they have not systematically understood the origin and develop-
ment of this method, but only cited the method described in others’ research,
with inadequate understanding, leading to errors in application and affecting re-
search scientificity. Researchers should fully understand the usage principles of
data analysis methods and fully demonstrate their scientificity and applicability
before using them.

4.6 Research Conclusions and Suggestions: Description-Without-
Evaluation Phenomenon Has Decreased, but Some Discussions Are
Still Too Brief and Content Has Repetitive Patching and Similar
Analysis

Many current studies generally discuss research conclusions and suggestions,
and the phenomenon of description without evaluation is rare. However, over-
all, the discussion of research conclusions and suggestions is still a weak point
in many previous studies, specifically manifested in two points: First, in terms
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of form, some studies have relatively brief discussions on research conclusions
and suggestions, but relatively long discussions on research indicator determi-
nation, research tool selection, and research method use, showing a tendency
of not distinguishing between primary and secondary issues. Second, in terms
of content, previous research conclusions and suggestions have the problem of
being stereotyped, with most statements being “old wine in new bottles.” Some
scholars’ discussions on conclusions basically repeat others’ discussions, with
similar research analysis and discussion, only describing their own data in some
data statements. How authentic such conclusions are is questionable. Some lit-
erature even copies relevant discussions word for word or patches them together
from various sources without specific analysis of specific objects, which to some
extent constitutes academic misconduct. In addition, some studies simply have
no conclusions at all, only simple data explanations, and the significance and
value of such research are also worth pondering. As for research suggestions,
like research conclusions, many studies’ suggestions are also stereotyped, mostly
repetitive patching. Although some studies have relatively sufficient discussions
and relatively novel perspectives, most research suggestions are within the six
perspectives of website responsible institutions, website self-construction, web-
site promotion, website funding investment, website users, and website industry
cooperation, with relatively broad discussions.

5. Recommendations

Reviewing previous research and analyzing from perspectives such as research
purpose, research object, and research indicators reveals that relevant research
has made certain progress and shown certain development trends and character-
istics, but also has some shortcomings that urgently need improvement. This
paper has conducted a detailed analysis, but the discussion is not comprehen-
sive. For example, the application of link analysis in website research itself has
certain limitations, including incomplete link analysis theory, complex link mo-
tivations, and link hypothesis conditions that still need to be examined. This
paper has not elaborated on such issues. This paper mainly reviews previous
research from the seven perspectives of research purpose, etc., and therefore
mainly provides relevant suggestions for the development of future research
from these seven perspectives.

5.1 Clarify Research Purposes and Enrich Research Purpose Content

Current research has shortcomings such as overly general and vague research
purpose statements, unclear understanding of relevant concepts, and single re-
search purposes. Therefore, future research should first clarify research purposes
and express them clearly and concisely. This is not only a basic requirement
for ensuring smooth research but also key to academic communication. Only
by clarifying the problems to be solved in one’s own research can research be
conducted systematically and scientifically, and can others understand the sig-
nificance of the research and judge its value. Second, future research should
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enrich research purpose content. Current research shows a trend of having only
1 or 2 research purposes, and the basic similarity of research significance is
somewhat thin. There are still many problems in the website research field,
and the application of link analysis still has great potential. Future research
should enrich research purposes, focusing not only on hot issues in website de-
velopment and timely using link analysis to study websites but also on exploring
and solving new perspectives and new problems while giving sufficient attention
to unresolved issues in previous research, timely providing new discussions and
analyses of seemingly outdated research issues, and re-measuring their develop-
ment. Researchers should neither avoid difficulties nor deliberately ignore them,
nor underestimate the importance of these issues.

5.2 Appropriately Expand Research Scope, Considering Website Ac-
tual Development While Also Balancing Attention

This is mainly proposed in response to the problems of repetitive research objects
and neglect of some research objects in current research. Website technology
is developing rapidly, and the number and types of websites are also continu-
ously increasing. Expanding the scope of website research objects is inevitable.
However, some research disregards website development realities and still takes
website types that many people have studied as their research objects. Although
such research is not undesirable and has certain significance, it should be noted
that research should also consider the actual development of research objects.
Currently, various new types of websites are constantly emerging, and many
types of websites are gradually maturing. These all require researchers to main-
tain sufficient curiosity and thirst for knowledge to conduct relevant research
and provide guidance for their construction and development. In short, future
research should not only conduct further analysis of certain types of websites but
also appropriately expand research on different types of websites, maintaining
focus while also considering website actual development and ensuring balanced
attention.

5.3 Perfect the Indicator System, Balancing Indicator Applicability
and Innovation

The construction of the indicator system is paramount in website research ap-
plying link analysis. How to perfect the indicator system is still a question that
needs continuous exploration. First, future research should attach importance
to indicator settings and the innovation and rationality of indicators. At the
same time, the number of research indicators should also be adjusted. The
most appropriate number of indicators is around 7, which can ensure relatively
comprehensive analysis without being too cumbersome, leading to reduced appli-
cability and practicality. Second, future research should meet the requirements
of being objective, scientific, and effective when setting research indicators. Re-
searchers should neither rely entirely on their own opinions without scientific
basis nor follow others blindly without verification. Finally, the applicability
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of research indicators is still an important issue worth considering in future re-
search. If research purposes differ, research tools differ, and research objects
differ, then indicator settings should also be carefully considered. Researchers
cannot assume that others’ research indicators are applicable to all studies.

5.4 Reasonably Select Tools and Develop Professional Research Tools

The selection and development of research tools are key to future research.
Currently, there are many research tools, but several problems still exist, such
as inaccurate and incomplete data acquisition. In addition, although the phe-
nomenon of over-reliance on foreign research tools has been alleviated to some
extent, the development level of domestic research tools still needs to be further
improved. Like research indicators, research tool selection must also pay atten-
tion to rationality and usability. On the one hand, the number of research tools
used in research should be appropriately increased. The comprehensive use of
2-3 research tools is more appropriate, especially when using some tools with
limitations. Adding complementary or comparable tools will improve research
quality and make research more persuasive to a certain extent. On the other
hand, most current research uses search engines such as Google as research tools.
Although these search engines have certain scientificity for research data acqui-
sition, it should be noted that the main function of search engines is not for
obtaining link indicator data. They are not professional research tools. Relying
on non-professional tools for research, the scientificity, authority, and profes-
sionalism of research results are worth pondering. Therefore, future research
should increase development efforts, try to develop new professional research
tools to conduct research. This is a necessary requirement for scientific research
and is also worth in-depth discussion by researchers. Currently, some studies
using self-made tools to obtain data can be said to be an attempt. Can we
go further in the future to develop and design a research tool specifically for
obtaining relevant data? This is worth looking forward to. In short, future re-
search should strengthen research tool development, focusing on improving tool
professionalism and usability.

5.5 Comprehensively Use Multiple Methods to Ensure Result Scien-
tificity

The excessive repetition and singularization of research methods are current
shortcomings, which also affect the accuracy of research results to a certain ex-
tent. Future research should comprehensively use multiple data analysis meth-
ods, compare and analyze research results obtained by different methods, and
strive for objectivity and scientificity. In addition, understanding of various
data analysis methods should also be comprehensive and thorough. Some stud-
ies misuse data analysis methods or have problems understanding the methods,
resulting in low authority and reliability of research results. Future research
should fully learn and master the usage principles of data analysis methods
before using them, and fully demonstrate their scientificity and applicability.
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5.6 Summarize Research from Multiple Perspectives and Provide
Suggestions with Multi-Party Consideration

Currently, many studies overemphasize the elaboration of research processes
while neglecting the discussion of research conclusions, or due to limited pro-
fessional understanding, discussions on conclusions are mostly relatively super-
ficial. Future research should strengthen discussions on research conclusions.
In addition, future research should also have more comprehensive and objective
discussions on research suggestions, and suggestion perspectives also need to be
expanded. Researchers should not only analyze specific issues specifically and
provide specific suggestions but also be innovative in suggestions and discuss
them from different perspectives. Finally, many current studies only show re-
sults and suggestions but not actual effects. How many people have adopted the
results? Have the results been verified for accuracy? Are the results supervised?
What is the follow-up feedback? Such evaluations of results are rarely seen, and
future research needs to strengthen analysis in this area.

In short, link analysis has been applied in domestic website empirical research
for many years, has made certain progress, and shown certain characteristics.
However, at the same time, due to the limitations of link analysis itself, it
also has certain shortcomings in specific applied research. This paper analyzes
relevant research from seven perspectives including research purpose, research
object, and research indicators, and elaborates in detail on its progress and
limitations, hoping to provide references for future scholars conducting relevant
research.
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Abstract: [Purpose/Significance] The purpose of this paper is to explore the
application of link analysis in domestic website empirical research and to an-
alyze the progress and shortcomings of relevant research. [Method/Process|
Combining quantitative analysis with qualitative analysis, this paper makes a
comprehensive analysis of previous studies from seven perspectives: research
purposes, research objects, research indicators, research tools, research meth-
ods, research conclusions, and research suggestions. [Result/Conclusion] The
study found that relevant research developed rapidly and showed certain char-
acteristics, such as many papers having 1-2 research purposes, with content
focusing on evaluating website influence and analyzing website status; the scope
of research objects is expanding, attention to some new websites has increased,
but university websites, enterprise websites, and government websites are still
the main ones. At the same time, some studies also have some shortcomings,
such as mostly duplicated research methods, insufficient innovation in research
indicators, and limited performance of research tools. Based on the above find-
ings, relevant suggestions are put forward from seven aspects such as research
purposes and research objects.

Keywords: link analysis; website evaluation; website influence; network impact
factor; enterprise website; university website; government website
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