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Abstract: The paper examines the issues of 

evaluating the relevance of a scientific idea, its impact on 

other fields of science, and its distribution over time and 

geography using citation network. At the same time, the 

issues of evaluating the scientific idea and the identification 

of its real author are considered. Scientometrics analysis 

such as determining the weight and impact of the scientific 

idea in the area where it is spread using citation network 

are carried out. 
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I. INTRODUCTION  

Citation analysis is one of the two main areas of 

bibliometrics (citation analysis and publication analysis) 

created for the analysis and study of science and scientific 

relations [1]. 

Although the term "bibliometrics" is used as a synonym for 

scientometrics and informetrics, it differs in its scope and 

essence. Coinciding with the advent of the Internet, 

Webometrics (or Cybermetrics) uses citation analysis and other 

principles and methods of bibliometrics to study the structure 

and characteristics of links on the Internet. For example, the 

Web Impact Factor indicator has been proposed to evaluate 

websites in a similar way to the Journal Impact Factor indicator 

used to evaluate journals [2]. Similarly, the analysis of inbound 

and outbound links to websites is similar to the "bibliographic 

citations" used in traditional link analysis [3]. The classic 

bibliometric laws - Bradford's law, Lotka's law and Zipf's law 

are also applied on the Internet [4,5]. 

Citation analysis is a field of scientific numerology that 

studies citation patterns and is applied to study the impact of 

research, knowledge flows, and knowledge networks. It is also 

widely used in knowledge representation and information 

retrieval. 

In recent years, citation analysis has been widely applied to 

problems such as research, management, and information 

services, including university ranking, research evaluation, and 

knowledge domain visualization. This is due both to the 

availability and accessibility of digital bibliographic data 

(references, abstracts, etc.) in the online environment, and to the 

development of computer technology. 

II. LITERATURE REVIEW 

In general, citation analysis helps in acquiring new 

knowledge as well as managing and using existing knowledge 

and is used to: [6-9]: 

1. Evaluation of information resources and scientific 

contributions. The presence of a reference article in the 

bibliographic list means that it was used by the author when 

writing the article. Citation is an indicator of the acceptance of 

an article by the scientific community. However, the number of 

references to all publications of the journal or to all articles 

written by a scientist has an impact on the journal, scientist, 

scientific institution, etc.. This type of citation analysis is called 

evaluative citation analysis [10]. 

2. Mapping research areas to explore their intellectual 

structure. This knowledge management is also intended to 

assess the characteristics, structure and development of 

research areas and learned societies. References are similar to 

the article of the referring author in terms of the method or topic 

used [11]. Thus, the mapping of literary networks, the analysis 

of relations in scientific publications based on citations, allows 

us to study the characteristics and structure of this field of 

science and society. By comparing periods of time, it is possible 

to model the history of the development of a field of science 

and a scientific society. When analyzing a citation network, the 

field of study is  presented by set of objects - documents, 

authors, journals, etc.. Multivariate Statistical Analysis and 

Network Visualization Tools are also used to evaluate the 

relationships between these objects [8].      

All these measurements, analyzes and visualizations 

together provide information about the structure and 

characteristics of the studied field of science and the scientific 

community, and also serve to study their development and 

predict future trends [10]. 

3 types of reference measurements are used to measure the 

relationship between two objects: 

• reciprocal citation count: the number of citations 2 objects 

have to each other. This is called cross-citation analysis. 

• number of joint links: the number of documents that any 2 

objects link to. This is called citation analysis. 

• bibliographic citation frequency (BCF): the number of 

common citations to any 2 entities. This is called bibliographic 

citation analysis. 

Thus, if two documents cite each other frequently, if both 

documents are cited at the same time, and if both have the same 

citations, then these documents are similar in methodology and 

subject matter. [12,13]. 

3. Monitoring the flow of knowledge and the dissemination 

of ideas. Links inform the reader about the source of knowledge 

and ideas [14]. Analyzing how publications were subsequently 

used, one can trace the spread of ideas across scientific 

directions and time [15].  

For this, a separate article or a set of small articles 

containing the topic under study, research methodology, and 

basic theory is determined. Then all references to this set of 

documents are collected and their distribution by scientific 

direction and time is studied.  

4. Study of users of scientific literature and methods of use. 

The informational behavior of scientists and engineers is of 
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great interest to LIS researchers. Data collected through surveys 

constitute the main source of information for the study [16-19]. 

Citation analysis improves the results of this type of research 

by using a different approach to the information behavior of 

researchers (based on information obtained from citation 

behavior). 

Examining all links made by a group of scientists provides 

information about their information behavior (what information 

they use in their scientific research). The frequency with which 

various types of information (magazine, book, electronic 

resource, etc.), years, languages, countries and subjects are 

processed by a group of authors is determined and a group of 

authors making the same references is compared with this group 

of authors. 

The interaction of scientific directions, areas, journals, 

organizations or authors is assessed by examining scientific 

information presented with references [20, 21]. 

5. Organization, presentation and retrieval of information. 

Reference links are the only and effective way to find relevant 

literature, regardless of language or keywords. With this 

method of organizing information and searching, mobile links 

were created and access to full-text articles was provided 

through web technologies and cooperation with publishers, 

academic databases and libraries. Examples of these 

technologies and collaborations include CrossRef and 

OpenURL [22-24]. 

The reference database is a bibliographic database that 

contains reference indexes along with authors, keywords, 

subject headings. Reference indexes organize and present 

references in such a way that the researcher can easily search 

through an extensive list of references. However, it is possible 

to follow articles prior to the current article (by looking at the 

bibliography at the end of the article), as well as from older 

articles to newer ones. Users can start with the main article, 

author, journal, or a combination of both and get the article they 

wrote, all the publications they cite, and all the publications 

they cite, which is a very efficient way to search for 

information. The reference database provides a simple and 

complete collection for reference analysis. The results of 

citation analysis can help organize, present, and retrieve 

information. 

For example, citation analysis evaluation helps to find 

publications of highly influential authors, institutions, 

countries, and citation network analysis facilitates 

understanding of the structure of the research area and the 

relationship between topics, publications and authors [25-30]. 

The Web of Science citation databases from Calrivate 

Analytics and Scopus from Elsevier value the use of citation 

analysis results (impact metrics such as citation count, h-index, 

and journal impact factor) in information retrieval systems. 

Search results can be ranked by impact metrics, which in turn 

allows users to work with more relevant resources. 

Due to the dramatic and chaotic increase in the amount of 

information available on the Internet, research into appropriate 

ways of organizing and retrieving information is of great 

importance. Citation analysis provides unique and powerful 

ways to improve the organization, presentation, and retrieval of 

information. The best example of this is the web search engine 

Google, where a similar algorithm is applied to link analysis, 

which focuses on the information demand of the user and at the 

same time focuses on quality resources [31]. 

III. CITATION NETWORK ANALYSIS 

A citation is an indication of a link between author’s article 

and the articles cited in this article in terms of methodology, 

topic etc. Multiple links between related documents - reference 

networks are analyzed to explore the intellectual structure of the 

research area, knowledge organization and information 

retrieval. By comparing time intervals, one can learn the history 

of the development of the field of study and update the 

knowledge organization system (for example, thesauri). All 

these are  pertain to the problems of analysis of reference 

networks [10].  

A sequence of steps has been proposed to perform a network 

analysis of links, [32,33]. To do this, a set of objects covering 

the study area is collected - articles, authors and journals. The 

level of their interaction is evaluated by the scores obtained 

through links, and as a result, the structure and characteristics 

of the study area are extracted through these relationships. 

Multivariate statistical analysis is used to determine the 

underlying structure of these relationships. Network 

visualization tools are used to visually display connections.  

Citation network analisys consists of following 6 stages: 

1. Definition of the field of study of science: collection of 

all reliable scientific publications related to this field. The 

analysis of the reference network depends on the structure and 

characteristics of a particular scientific field and the scientific 

community in a certain period of time. Depending on the task 

of the study, the time period can vary from one year to all years 

of the existence of that field. Similarly, areas of study and 

scientific societies can be defined in many ways, from science 

in general to specific areas [34].  

2. Identification of the main sets of objects presented in the 

given field of study. With the data set collected in the first step, 

either directly or by selecting the main features, you can 

perform network feature processing and visualize this data to 

get a more accurate result. It is interesting that the development 

of computer technologies makes it possible to carry out network 

analysis on multidimensional clusters.  

3. Measuring relationships between objects in kernel sets. 

After the main objects are selected, proximity of these pairs of 

main objects is measured from the referents’ point of view. The 

results are presented through the rows and columns of the 

matrix. The matrix shows the reference grid of nuclear objects. 

There are many methods for measuring similarity, the most 

widely used of which is the Bibliographic Linking Frequency 

(BCF) method. 2 articles using the same sources in the 

bibliography are considered bibliographically related, and the 

number of identical sources is the BCF value for those 2 

articles. The higher the BCF value, the closer the relationship 

between articles [35].   

4. Multivariate statistical analysis. The above matrices (eg, 

citation matrix, co-citation matrix, and BCF matrix) can be 

analyzed using statistical analysis, network analysis, and 
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information visualization methods and techniques. The most 

commonly used statistical analyzes in the analysis of reference 

networks are factor analysis, cluster analysis, and multivariate 

scaling (MDS). Cluster analysis divides a set of objects into 2 

or more groups (these groups are called clusters), so that the 

relationship between objects belonging to the same cluster is 

strong, and the relationship between objects belonging to 

different clusters is weak. Factor analysis selects a small 

number of factors based on multiple variables and assigns factor 

values to the variables. The factor values indicate the degree of 

association between the observed variables, which helps to 

classify variables and select those that belong to the category. 

MDS reduces N-dimensional interactions to smaller sizes 

(usually 2 or 3), allowing you to visualize and explore 

relationships between objects. 

5. Network analysis and visualization. There are 3 main 

components in network analysis and visualization: the objects 

to be analyzed, the relationships between these objects, and 

display and visualization tools. The first two components 

correspond to the vertices and rays of the network, and the third 

corresponds to methods that represent the results of the network 

in 2- or 3-dimensional space. Network properties such as 

centrality can be calculated to evaluate the network properties 

and participating entities. 

A large number of software packages have been developed 

for the analysis and visualization of reference networks (eg 

CiteSpace, VOSViewer, Sci2) as well as general networks (eg 

Pajek, UCINet). Some of these software packages are used for 

reference data. 

6. Interpretation and verification of results. By visualizing 

multivariate statistical analysis such as cluster analysis, factor 

analysis, and MDS, relationships between objects can be easily 

discovered. Relationships between multiple objects are first 

converted into relationships between factors or clusters (which 

are much smaller in number), as well as relationships between 

objects and these groups, and then visualized. Based on this 

visualization, one can begin to interpret the results [32]. 

IV. CITATİON NETWORKS ANALYSIS AND VISUALIZATION: 

VOSVİEWER 

Small experiments were carried out using the VosViewer 

software. From the Scopus database, we tried to explore the 

field of "journalology", which includes the problems of validity 

or forgery of journals considered relevant to the modern era. To 

do this, all articles (64) and references containing this term in 

the title, abstract or keywords of the article are saved as a CSV 

file, then a network of links with other keywords is established 

using the VosViewer program (Fig. 1). Figure 2 shows the 

citation network of authors related to that field. 

 

 

 
Fig. 1. A network of links in VosViewer to other keywords that 

match the keyword "journalology" in the Scopus database.  

 

 
Fig. 2. Reference network of VosViewer authors matching the 

keyword "journalology" in the Scopus database  

  

In this way, you can evaluate the impact factor of articles, 

authors, journals, and countries, visualize the link network, and 

perform multiple analyzes with the link network analysis and 

visualization tools. Using these tools, you can analyze research 

areas not only in international academic databases, but also with 

resources within the country - a single online library that works 

with national reference indexes. In this regard, the creation of 

the Azerbaijan Citation Index is of great importance [36,37]. 

CONCLUSİON 

From studies on citation analysis, it can be concluded that 

researchers cite more articles that they have cited previously, 

published in recent years, and popular articles. Also, articles 

with similar titles are more likely to link to each other.  

Thus, referential network analysis tools allow the researcher 

to evaluate the impact of a scientific idea on other scientific 

fields and disciplines, to study the interactions between authors, 

articles, scientific direction and countries. It would be 

satisfactory if these tools available on the Internet could also be 

applied to national resources. Thus, it is possible to support the 

process of scientific awarding by automatically identifying 

popular scientific fields, authors and articles in the country and 

conducting various ratings. To do this, first of all, issues such 

as the creation of a single database of all publications published 

in the country, then the launch of the Azerbaijan Citation Index 

and its integration into international academic databases should 

be resolved.  
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