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This study depicts a Scientometric technique of Bifurcation Research
output in India for around five years during 2016-2020. It is an active
field of analysis in which the bulk of investigation is being done. Scopus
is an advanced research platform, assisting in finding, probing and yielding
information in the sciences, social sciences, arts, and humanities. The
contemporary study discusses the ‘“Bifurcation” as reflected in SCOPUS
for 2016-2020. This study examines the highly prolific authors, document
type etc. The study exhibited that 2017 shown maximum research papers
1700 (20.44%), the lowermost maturity rate was deciphered in 2018

Time Series,
VOSViewer

(19.65%), the standard value of the period of collaboration is 0.18. The
time series examines for single-authored, multi-authored, and collaborative
papers are 137.8, 1564 and 1701.8 respectively.

1. Introduction

Scientometrics is one of the most widely used methods for evaluating scientific works. It is the
quantitative study of the disciplines of science based on published literature and communication (Mooghali
et al., 2011). The bibliometric, scientometric, and informetric techniques are used to examine numerous
quantitative and qualitative qualities of a publication (Rajendran, Jeyshankar, & Elango, 2011). At
present scientometrics study is one of the truly interdisciplinary research fields extended to almost
all scientificfields (Singh, Nayak, & Varma, 2017). The term “Bifurcation theory” is the analytical
subject of changes in a distributed family’s qualitative composition of a given family, Such as the
essential circuits of a family of vector domains and the interpretations of a family of differential
equalizations (Zhou, 2013). Nayak et al. (2021) indicated that ASLIB journal of information management
publishes high-quality research articles on a variety of library and information science topics. The
Journal Citescore is 3.3, SJR is 0.558, and SNIP is 1.132, according to Scopus.

Parida et al. (2020) evaluated the Research Productivity and Visualization of AIIMS, Bhubaneswar
during 2012-2019. The results of the study showed that a total of 734 publications were received
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during the study period. Journal of Clinical and Diagnostic Research is the highly Preferred Journals
with 67 articles. Various scientometric parameters have been applied to analysied the authorship
patteren and collaboration, collective index, collaborative coeffiecient, dominance factor. Nayak (2018)
analysed the articles published in the DESIDOC journal of library and information technology
(2012-2016). The study analysis revealed that B.M Gupta was the most prolific author by contributing
11 articles. Two authors have made major contrubations to the journal with 45.58% publications.
Singh, Nayak, and Varma (2017) examined the articles published in the Partnership: The Canadian
journal of library and information practice and research 2010-2016. The study finding revealed
that maximum number of contributions 52 (18.98%) were published in the year 2011. Single authorshave
made major contribution to the journal with 187 publications. Balesetal. (2014) studied the Associating
co-authorship patterns with publications in high-impact journals. The study analsysed the report
based on ISI journal citation report.

2. Objectives

The purposes of study as follows:

* To study authorship patterns in Bifurcation literature.

* To analyze the year-wise single and multi-authored papers.

* To analyze the DC (Degree of Collaboration) in the field of Bifurcation.

* To analyze the time series analysis in the area of Bifurcation.

* To analyze the language wise published paper in the field of Bifurcation.

* To specify the different funding agency and their no of projects woring in the field of Bifurcation.

* To explain the occurrence of keywords in overlay visualization.

3. Methodology

Data was extracted on 05th January 2021 for a period of 5 years (2016-2020) from Scopus
in .xlIs format. The search string appeared was “TITLE-ABS-KEY (bifurcation)” AND “Bifurcation
(mathematics)” OR “Bifurcation” OR “Bifurcations” AND 2020 OR 2019 OR 2018 OR 2017 OR
2016. All the retrieved data were rigorously studied using Microsoft excel sheets to fulfill the
specifications. Data visualization exercising Vos viewer software is also practiced to perform a

more immeasurable compromise.

4. Investigation

Based on the collected data, the authors have conducted the analysis in the following segments
with the necessary tables, figures, and graphical representations:

4.1 Authorship Patterns
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The below Table. 1 illustrates that a sum of 27257 contributors have committed to the 8319
articles and the common number of authors per papers recognized to be 3.27. Among 8319 papers,
784 (9.42%) are written by a single-author and 7535 (90.58%) by multiple-authors. For authored
articles, the highest percentage was 2365 (28.43%), after Two written articles 2246 (27%) of the
aggregate 8319 papers and five to seven are inserted 10 to 1 percent. Above eight written contributions
are under one percent of reports. In this manner, showing the increasing trend towards multiple-author-
ship unmistakably is predominant associated to single-authorship in the case of Bufrication in India.
The below table demonstrates the diminishing number of authors as far as a group or team research
concerning more than three authors.

Table 1. Authorship Pattern

S1. No No of Authors TP % Authorship Pattern %

1 Single 784 9.42 784 2.88
2 Two 2246 27.00 4492 16.48
3 Three 2365 28.43 7095 26.03
4 Four 1497 17.99 5988 21.97
5 Five 755 9.08 3775 13.85
6 Six 328 3.94 1968 7.22
7 Seven 132 1.59 924 3.39
8 Eight 67 0.81 536 1.97
9 Nine 40 0.48 360 1.32
10 Ten 33 0.40 330 1.21
11 Eleven 13 0.16 143 0.52
12 Twelve 18 0.22 216 0.79
13 Thirteen 10 0.12 130 0.48
14 Fourteen 9 0.11 126 0.46
15 Fifteen 4 0.05 60 0.22
16 Sixteen 8 0.10 128 0.47
17 Seventeen 2 0.02 34 0.12
18 Eighteen 0 0.00 0 0.00
19 Nineteen 1 0.01 19 0.07
20 Twenty 1 0.01 20 0.07
21 Twenty+ 6 0.07 129 0.47

Total 8319 100.00 27257 100.00

4.2 DC (Degree of Collaboration)
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“The formula given by K Subramanyam (Subramanyam, 1983) helps determine the degree of
collaboration in quantitative terms”
DC=
Where,
DC= Degree of Collaboration in a discipline
Nm=Number of Multi Authored papers
Ns=number of Single authored papers
Here Nm is 7535 and Ns is 784
DC== 0.90
i.e, DC is 0.90

Table 2 outlines that the single-authored papers are carried only 784 (9.42%) throughout the
periods and multi-authored papers 7535 (90.58%). The analysis found that single-authored papers
kept a low profile among Bufrication research. The multi-authorship exemplar is growing slowly
in the corresponding field.

Table 2. Year-wise Degree of Collaboration

Year TP No. of Authors SAP* % MAP** % DC***
2016 1647 4274 154 1.85 1493 17.95 0.18
2017 1700 4493 168 2.02 1532 18.42 0.18
2018 1635 4571 155 1.86 1480 17.79 0.18
2019 1642 4466 157 1.89 1485 17.85 0.18
2020 1695 4818 150 1.80 1545 18.57 0.19
Total 8319 22622 784 9.42 7535 90.58 0.18

“* SAP= Single Authored Paper, ** MAP= Multi Authored Papers, *** DC= Degree of Collaboration”,
TP=Total Publication, TC=Total Cltation

4.3 Time-Series investigation (Single-authored papers)

“The straight line equation to used to arrive at projections for expected growth under Time-Series
analysis. Straight Line equation: ”

yc=a+bx
a=
=No. of papers by single-author

N=No. of years, a=784/5=156.8

= No. of x2 tables
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b= (-19)/10 = -1.9
Evaluated research in 2025 is when x=2025-2016 (Mid Year), x=10

Implement straight line equation, yc=a+bx

Time Series Analysis (Multi-authored Papers)

“The straight line equation to used to arrive at projections for expected growth under Time-Series

2

analysis. Straight Line equation:
yc=a+bx

a=
=No. of multi-author
N=No. of years, a=7535/5=1507

= No. of x2 tables
b= 57/10 = 5.7
Evaluated research in 2025 is when x=2025-2016 (Mid Year), x=10

Implement straight line equation, yc=a+bx

Time-series analysis (Collaborative Papes)

“The straight line equation toused to arrive at projections for expected growth under Time-Series

2

analysis. Straight Line equation:
yc=a+bx

a=
=No. of multi-author

N=No. of years, a=8319/5=1663.8

= No. of x2 tables

b= 38/10 = 3.8

Evaluated research in 2025 is when x=2025-2016 (Mid Year), x=10

Implement straight line equation, yc=a-+bx

On the utilization of the method of Time-Series separation for the expectation of bifurcation
interpretation making in India over the year 2020, it was observed that the determined inclination

and growth in bifurcation analysis literature amount might exert an expanding trend in single-authored
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papers (yc = 137.8) through the times to proceed. Collaborative papers intentions are also growing
continuously (yc = 1701.8).

Table 3. Time-Series analysis

Year SAP (y) X x2 Xy MAP (y) Xy CP (y) Xy
2016 154 -2 4 -308 1493 -2986 1647 -3294
2017 168 -1 1 -168 1532 -1532 1700 -1700
2018 155 0 0 0 1480 0 1635 0
2019 157 1 1 157 1485 1485 1642 1642
2020 150 2 4 300 1545 3090 1695 3390
Total 784 0 10 -19 7535 57 8319 38

4.4 Language wise distribution of Publication

The Fig. 1 represents the papers published related to Bifurcation in 12 different languages. The
maximum 7974 no of articles published in English followed by 279 nos. in Chinese. Persian and
Ukranian has lowest no of publication leach respectively.

Languages

= English

m Chinese

B Russian

B French
Japanese

® German
Portuguese
Spanish

Turkish

Fig. 1. Language wise distribution of Publication

4.5 Topmost Funding Bodies




D. K. Parida & S. Nayak
International Journal of Knowledge Content Development & Technology Vol.13, No.3 (September, 2023) 53

There are prolix worldwide fundraising bodies for researchers for bifurcation, which seldom accom-
plish in several research bodies and academies throughout numerous plans. Bifurcation has carried
out many ever-smaller analysis outlines based on approaching the gains of institutional funding,
as shown in Fig. 2. Overall, aforementioned determines the National Natural Science Foundation
of China 1798 (24.56%) research projects and then 357 (4.8%) by the National Science Foundation.
The outstanding funding bureaus are intimated in the following figure.

Russian Foundation for Basic Research [l 106
European Commission - 131

Ministry of Education, Culture, Sports, Science... | 132

Engineering and Physical Sciences Research... | 140
Japan Society for the Promotion of Science @ 155

Ministry of Finance a 173
Fundamental Research Funds for the Central... (D 229
Ministry of Education of the People's Republic... . 243

National Science Foundation (I 357 P

National Natural Science Foundation of China ()

0 200 400 600 800 1000 1200 1400 1600 1800

Funding Agency

No. of Projects

Fig. 2. Topmost Funding Bodies
4.6 Overlay visualization of keywords

The Fig. 3 represeents the overlay visualization of title keywords of total link strength over
average citation. The minimum no. of occurrence of a term is 10 out of 17765 terms, 269 meet
the origin. Forspecific of the 269 terms, a pertinence record will be determined. Based on this
number ,the usualrelative words to be selected is 60%. Uneqaled word “Computational study” has
occurrence is 11 and has highest no of relevance is 3.37 followed by “bifurcation angle” occurrence
is 18 and relevance is 2.17 .The term “bifurcation point” occurrence is 39 and lowest no of relevance
is 0.43.
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Fig. 3. Overlay visualization of keywords

5. Findings of the Study

* Annual Growth Rate: In year 2017 has highest no. of output in the field of bifurcation 1700
(20.44%) while lowest in 2018 with 1635 (19.65%).

* Authorship Pattern: Single author produced only 784 (9.42%) publications while joint authorship
produced 7535 (90.58%) publications out of 8319 research papers contributed in bifurcation.

* DC from 2016 to 2020in the field of bifurcation research is 0.09.

* The most crucial no of articles published in English is 7974.

* To obtained the overlay visualization of occurrence of keywords.

6. Conclusion

In this study directs an authorship patterns towards collaborative research is seen reliable during
2016-2020 in the area of bifurcation analysis output in India. The enhanced trend towards multi-
ple-authorship is prevalent as compare to single-authorship in the occurrence of bifurcation in India.
In the study, the degree of collaboration value varies of 0.18 to 0.19 percent and the mean is
0.18. The outline obtained such single-author papers prepared a low profile among bifurcation research
scientists and the multi-authorship pattern is expanding slowly in Indian bifrucation research and
maximum no of paper published in English language.
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