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scientific journals. Their reflections are comprised while considering the prestige of
obtained citation. Modified versions of the IF have been suggested in recent years.
The primary aim of those is to eliminate the limitations indicated by IF researchers.
The most noteworthy among these limitations is that the indicator ignores the pres-
tige of citing source. Conclusion: For this purpose, a weighted IF is proposed in the
article which takes into consideration the prestige of a citing source. As a measure of
the prestige of the source — the indicators of WoS and Scopus databases (5IF and
SJR indicators) are selected. In the article comparison of proposed weighted IF with
other indicators carried out on various metrics. Experiment results demonstraed that
correlation between IF and weighted IF is not so high. It means that consideration of
citing source prestige is important.
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INTRODUCTION the consideration of the two-year period only are emphasized.
It is because two-year period is considered as insufhcient for
measuring IF of journals in several fields. Hence, 5-year IF
has been developed which considers the longer citation period
later.!

The publication of numerous periodicals have led to the rapid
growth of scientific information in recent periods. There
emerged a need to evaluate the quality of those periodicals
and to review their impact on other sectors for the purpose
of the management of large-volume information. First article  The consideration of self citation in methodological aspects of
devoted to the consideration of citations was written in 19271 11, Jex computation, the low comparability among resources
in order to evaluate the scientific journals. IF as the main
indicator of scientific journals measuring the impact of
citations on the article has been proposed by Eugene Garfield."”
IF indicator of a journal is based on Web of Science (WoS)
database and presented by Journal Citation Reports annually.
Despite the broad use of IF in the assessment of scientific
journals in last 60 years, it has been subject to critique. Among
its limitations, the disregard of the prestige of a citing source and

and English as the primary language of publications create
challenges in assessing the quality of citation. Numerous
researchers have proposed various approaches to the evaluation
of scientific journals. Their reflections are comprised while
considering the prestige of obtained citation. Therefore,
Eigenfactor Score indicator has been developed by researchers
of the University of Washington in following periods. In
2004, SJR indicator has been developed based on PageRank
algorithm on Scopus database by the SCImago Research

Copyright . . . . . . .
© The Author(s). 2018 This article is distributed under the terms of the Creative Laborator}’- S_]R indicator is a quahty indicator ofJournals
Commons Attribution 4.0 International License (http://creativecommons.org/li- included in SCOpUS database and carries out calculations

censes/by/4.0/), which permits unrestricted use, distribution, and reproduction in
any medium, provided you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license, and indicate if changes SNIP indicatos was developed by Henk Meod based on Scopus

were made. database in 2010.4-3!

considering 3 year period of references included in the database.
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The aforementioned allow to say that, the consideration of the
prestige of a citing source in IF calculations is of great impor-
tance. A question can emerge in this case on how to determine
the importance of a citing source and which indicator must be
taken as primary. Considering that 5IF is a stability measure
of importance and SJR indicator characterizes the prestige of
a citation, this article calculates a weighted IF by using two
main prestige indicators of WoS and Scopus databases.

MATERIALS AND METHODS

The evaluation of the quality of research bears importance for
institutions and organizations, as well as scholars. Traditionally,
journals have been ranked by expert evaluation (for example,
Association of Business Schools). Notewithstanding this, new
indicators considering various factors have been proposed, for
example: IF, 5IF, SJR, Eigenfactor, h-index, etc.[’!

IF is calculated as a ratio of the number of citations to articles
published in recent 2 years in current year to the number of
articles published in those two years.>7-]

nt

t Zlcj (1)
IF/ = -1 -2
a’+da
J J

Here, IF - denotes the IF of a j journal in  year, n}— is the
number of journals referring to j journal in 1 year; c;.— denotes
the number of references from i journal to j journal in 1 year,
and a’- is the number of articles published in t year.

Huang and Lin reckoned that, 2 year period is not sufhcient
for the IF calculation of a journal and it is more purposeful to
develop indicators covering various citation periods for various
fields. Another group of researchers emphasized that, IF covered
the narrower time period due to the disconsideration of a
particular period of time devoted to collecting citations in
particular fields. Considering the critical points published in
Thomsom Reuters, Leydersdorff, Zhou and Bornmann has
mentioned that, 5IF indicator covering 5 years extended from
2 years is being developed.?

The Professor of the University of Washington Karl Bergsterm
and his colleagues have developed Eigenfactor Score covering
not only the number of citations of scientific journals, but also
the prestige of a source and based on PageRank algorithm.[”)

It is also to be mentioned that all journals are not indexed in
WoS and hence, researchers require other indicators for the
evaluation of their quality. Scopus database covering larger
scale journals has been established later and these journals
used indicators such as SJR and SNIP. SJR indicator usable
in very large networks was developed by SCImago Research
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Laboratory in 2004. This indicator not only considers the total
number of citations, but also the prestige of those. SJR applies
PageRank algorithm and is a metric alternative to IF.[10-11]

SNIP indicator compares articles (publications) of various
scientific subject fields by considering the intensity of being
cited in each scientific field. SNIP indicator is calculated as a
ratio of citation corresponding to each paper (raw impact per
paper, RIP) to the relative database citation potential (RDCP)
indexed by a journal.[!>-13]

RIP denotes the ratio of the number of citations to a journal
published in the analyzed year to the total number of articles
published in last 3 years. For instance, if 100 papers were pub-
lished in one journal in 2008-2010 years and 200 references
were made to these articles in 2011, then journal RIP is

200
=—=2

100
It is to be noted that, RIP is similar to IF, however, the time
period is taken not as 2, but 3 years.!'¥

Comparison of WoS and Scopus databases indicators s illustrated
in Table 1. As mentioned, citations play an important role for the
evaluation of research. 2-year IF is considered as one of the most
useful tools demonstrating the scientific prestige of a journal.l'>-
8l However, the weakness of IF is the equal weight assigned to
citations obtained from various prestige journals. It is because
the citations obtained from more prestige journal is more
important than that obtained from less prestige journal.

In order extend the evaluation of the quality and importance
of a journal, it is more purposeful to assign weights to cita-
tions obtained from a more prestige journal unlike citations
obtained from a less prestigious journal. Considering the
aforementioned, several researchers have proposed a weighted
Impact Factor (WIF) covering not only the citation as such,
but also the prestige of a citing journal. Despite the existence
of accurate calculation tools of citations obtained from presti-
gious journals, Kochen!"” and Pinski and Narin have proposed
another approach.?” In the approach proposed by Pinski and
Narin, weight coefhicients for the normalization scheme and
the evaluation of a weight of a particular journal are deter-
mined with the following formula:

total number of citations to certain

journal from other journals

(2

total number of references from

that journal to other journals

At present, PageRank algorithm employed by Google™!
for web-page ranking is also applied in the assignation of
equal weighting to citations during weighted IF calculation.
In order to determine PR algorithm of a web-page via iterative
process, Google™ considers not only the number of citations
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made to a page from other pages, but also the degree of
importance of citations made to that page.

Y-factor index proposed by Bollen, Rodriguez, and Sompel®
for weight calculation has been developed as a result of a
merge of an IF value of a journal and PR algorithm. Y-factor
index is determined as a product of IF value of a particular
journal and PR value.

Y=FxR (3)

Later, IF considering the prestige of a citation has been
proposed by Buela-Casal,!*®) Habibzadeh and Yadollahie,?
Waltman and Eck, Zitt and Small,? Zyczkowski,?”) Zite.")
As noted, this approach encountered in scientific literature
has been ofhcially proposed in writings by Pinksi and
Narin.l29

Among those, WIF proposed by Habibzadeh and Yadollahie
(H and Y)P* in 2008 can be shown.

l‘lj

[ Zde
_ = ! i
WIE = -

t-1 t-2
a a
J + J

)

Here, wfj denotes the weight of the journal i to the relative
journal j in year t:

X1—0328xé%
1+16.183x¢ "

wh =10 (5)

y

Here, q; is a ratio of IF of a citing journal to IF value of a cited
journal and calculated as following:

B IF{[J
I
J

qf’ <6>
The weakness of WIF proposed by H and Y is that g coefhcient
of a citation obtained by a prestigious journal is smaller than the
coefhicient of a citation obtained from a less prestige journal.
If the IF value of a citing journal in WIF is equal to the IF
value of a cited journal, then the weight is equal to 1, if the
IF of a citing journal is larger than the IF of a cited journal
the weight is greater than 1 and vice versa, if the prestige of
a citing journal is lower than than of a cited journal, then the
weight is denoted as less than 1.

For instance, assume that a journal with F, = 4 is given and this
journal has been cited in two journals with different IF values
as F =1, F, = 2. In this case, according to results obtained
from (5) formula, q; coefhcient of first journal will be smaller

1

than that of second journal (w,
that, the weight of a citing journal with smaller IF will be

> W,,). It can be concluded
greater than that with larger IF.

26

Alguliyev, Aliguliyev and Ismayiloval® proposed the following
version of the JCR IF.

'
)1/

D> (BIE™ +1)c;
W5IF = & —

a]. +a,

)

where n}— denotes the number of journals citing j journal
in t year; ¢ is the number of references from i journal to j
journal in ¢ year, a-‘,, denotes the number of articles published
in the year 1, and SIE; - denotes 5-year IF of the journal i in
the year 1.

In,?! linearly and non-linearly penalized impact factors by
self-citations, encouraged impact factor, considering distribu-
tion scale of citing sources are proposed.

Impact factor linearly penalized by self-citations is defined as
follows:

By x ¢+ B, x(c} —sc)

=1 =2
. ta.
aJ al

LPIF; =

(8)

where B, and B, are the rate coefhcients of self-citations and
non—slelf—citationa which 0 < B, < B,< 1 and B, + B,= 1, where
B BE} and B, =3
¢ is the total number of citations received by journal j in the
year £, ¢, denotes the number of self-citations of journal j in
the year 1, a;’l + a}’z is the total number of articles published
in journal j in the two previous years 1 — 1 and ¢ - 2.

Impact factor non-linearly penalized by self-citations is de-
fined as follows:

©)

t

[ _ 1Rt C_/
nLPIF, = IF; x log[?
T

Impact factor encouraged by the number of citing sources
takes into consideration an influence sphere of the journal:

(10)

t

N’
EIF = —L xIF
J NI J

where #' is the number of journals registered in JCR in the
year f, nj is the number of journals citing the journal j in the
year f.

InPa network scientometric approach is proposed for the
identification of contextual productivity. In this work, for the
assessment of contextual productivity of authors and journals,
weighted 2 mode networks indices are analyzed and these
indices can be used for gathering insights about most productive
authors and journals by online databases and digital libraries.

InP" research IF uses mathematical and statistical methods to
analyze scientific publications and IF is a fundamental and
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universal measure of the journal’s value. Authors intend to
publish their works in prestigious journals but journals’ editors
intend to publish contributions that will be cited. In generally,
compare with other tools for the evaluations of journals exist,
the IF last 50 years has a strong prestige.

InP? is showed presented that journal IF is able to discriminate
between researchers who published their paper not only in the
short term, but also in a long term.

InB are described general over view and approaches the
Highly Cited Researchers by Clarivate Analytics. In paper JIF
is proposed for assessment of “quality” of a researcher, their
work, or a journal, and contributes to a great extent to driving
scientific activities towards a futile endeavor.

Vincent Lariviére and Cassidy R. Sugimoto research on a brief
history, critique, and discussion of adverse effects of the JIF.*4

In) research are discussed results on the use of the journal
impact factor for assessing the research contributions of
individual authors. “Minimum performance standards” include

9«

“number of authors on a paper”, “difference in citation density

” o«

in various fields and subfields”,
Imperfections and limitations of citation-based indicators

citations differ in importance”.

make it difhcult to gauge the differences in performance
among highly productive authors. In research noted that,
using a set of bibliometric indices (total citation number,
Hirsh index, JIFs) and peers’ reviews are preferable for analysis
of individual performance.

Proposed Version of Impact Factor

This section employs the indicators of two different WoS and
Scopus databases in order to review the impact of the prestige
of obtained citation on its IF. Hence, 5IF and SJR indicators
are taken together as a measure of the prestige of a citation and
weighted IF (IF®) is determined by Eq.(11):

‘
1

) ;(1+a x 5IF, +(1—0L)><S]R,.)c,j (11)
IF =IF (5IF, S]R)z :

o
J J

Where o (0 < a < 1) is a weight coefficient, SJR, is SIR indicator
of a citing journal, respectively.

Unlike other weighted IFs (4, 7), in the proposed version,
indicators of two various databases (WoS and Scopus) such
as 5IF and SJR are used for the consideration of citing source
prestige. For these indicators control their weighted linear
combination are taken. Here you can control the effect of SJR
and 5IF on the final /F* indicator by changing ¢ e[0;1]
parameter. If a = 0, then the prestige of the citing source will
only be determined by the SJR indicator. If o = 1, then the 5IF
indicator will be included as the prestige of the citing source.
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If a = 0.5, then both indicators will be equally attributed, as
the prestige of the citing source.

If, 5IF and SJR indicators equal 0 for any source, 5IF=SJR=0.
In this case, if formula (11) did not have the first term (i.e. 1)
under the sign of sum, then citations from this source(s) would
not be taken into account in weighted calculation. Consider-
ing this case in formula (11), 1 was added to the expression.
Thus, as the value of a increases from 0 to 1, in formula (11)
the effect of the 5IF indicator will increase, and the effect of
the SJR indicator will be decrease.

Data collection

In order to evaluate the weighted /F* indicator, journals in
computer science field indexed in WoS and Scopus databases
in 2013 is selected. In Table 2, 5IF and SJR values of citing
journals in 2013 are presented in Table 3.

In order to evaluate the proposed version /F* we have selected
20 journals in the Computer Science field indexed in JCR
2013. The proposed indicator has been calculated for these
journals and compared with their 5-year IF, SJR, SNIP indicators
and with the indicator W5IF proposed in.*) Table 2 gives a
list of the random selected journals analyzed in this study and
their bibliometric characteristics, i.e. number of articles
published in 2011-2012 and number of citations in 2013.

RESULTS

Table 4 presents the results of the proposed weighted by IF®
taking 5IF and SJR indicators together as a measure of prestige
of a citing source.

ANALYSIS

In order to compare the results obtained by /F® indicator with
the results of IF, W5IF, SJR and SNIP indicators, we have used
Pearson correlation, cosine measure and Euclidean distance.

The cosine dissimilarity measure between the vectors
A=(a,a,.,a)and B=(b,b,..b) can be calculated as
follows:

1- cos (A, B) = diss__ (A, B) (12)

where cos(A,B) is the cosine similarity measure between the
vectors A and B:

n

Zalbi
cos(A,B) = —=L

hors /ibf

The Euclidean distance between A and B vectors can be

(13)

calculated by the following formula:
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Table 1: Comparison of WoS and Scopus databases indicators.

Web of Science
IF 5IF

Database

Citation period 1 year 1 year

Citation window 2 preceding years 5 preceding years

Journals providing citations Only cited journals
Weight of citations Equal Equal
Self citation Included
Cited articles Only cited

(article and review)

Scopus
SJR SNIP
3 years 3 years
3 preceding years 3 preceding years

All
Depending on the prestige of the citing journal
Not included

Not important
Included
All

Table 2: Indicators of random selected journals in WoS and Scopus databases.

Number of articles Number citations to articles

Ne Title of Journal published in published in 2011-2012 in
2011-2012 2013
1 Neural Computation 226 383
2 Swarm Intelligence 26 48
3 Neural Processing Letters 76 94
4 Artificial Life 48 93
5 Cognitive Computation 88 97
6 Computer Speech And Language 67 121
7 Fuzzy Optimization and Decision Making 45 67
8 Genetic Programming and Evolvable Machines 42 45
9 International Journal of Applied Mathematics and Computer Science 136 189
10 Journal of Ambient Intelligence and Smart Environments 74 80
11 ACM Transactions on Applied Perception 40 42
12 ACM Transactions on Knowledge Discovery from Data 37 42
13 ACM Transactions on Information Systems 42 55
14 ACM Transactions on the Web 39 62
15 ACM Transactions on Sensor Networks 54 79
16 ACM Transactions on Software Engineering and Methodology 37 54
17 IEEE Transactions on Computational Intelligence and Al in Games 50 58
18 IEEE Transactions on Dependable and Secure Computing 143 163
19 IEEE Transactions on Autonomous Mental Development 54 73
20 World Wide Web: Internet and Web Information Systems 58 94

dist(A,B) = i(a,ﬂ -b)

i=1

(14)

The results of Pearson correlation between F® and other indi-
cators are given in Table 5.

As seen from Table 5, the correlation between the /F*and IF
is not strong and as the value of a incrases in [0;1] interval, in
other words, as the weight of SJR in weighed IF* increases,
the correlation weakens. The most noteworthy feature is that,
IF* is more poorly correlated with 5IF [0.2837; 0.6139] than
with IF [0.5937; 0.6139]. That is, as the value of a increases, the
correlation becomes weaker due to the fact that, the proposed
IF* considers the impact of SJR indicator. Among these
indicators, /F* is the most weakly correlated with SNIP indicator.

28

Same case is also observed between IF and SNIP (- 0.0704).
However, the correlation between IF* and SNIP [-0.3273;
-0.2093] is lower in than the correlation between IF and SNIP
(= 0.0704).

The results of cosine dissimilarity between the weighed IF®
and other indicators is given in Table 6.

As seen from Table 6, the results of the /F* and IF are more
similar [0.0306; 0.0517] than the results of 5IF, W5IF, SJR and
SNIP. As the value of a increases, in order words, as the weight
of SJR in weighted IF® proposed becomes larger, the similar-
ity increases. The results of IF* and 5IF [0.0863; 0.1076] are
more similar rather than /F® and IF results [0.0306; 0.0517]. As
the value of a of JF* increases, the similarity of W5IF results

Journal of Scientometric Research, Vol 7, Issue 2, May-Aug 2018
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Figure 1: Impact of the parameter a to the Pearson’s correlation coefficient
between IF*and other indicators.
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Figure 2: Impact of the parameter a to the cosine dissimilarity measure

between /F® and other indicators.
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Figure 3: Impact of the parameter a to the Euclidean distance between /F™
and other indicators.

decline [0; 0.061]. The similarity between the weighted 77
and SJR is stronger [0.0826; 0.1232] than the similarity
between IF and SJR (0.0724). The similarity between the
results of 7/ and SNIP [0.1420; 0.1935] is stronger than the
similarity between IF itself and SNIP (0.0965).

The results of Euclidean distance between the weighted IF®
proposed and other indicators is given in Table 7.

As seen from the Table 7, as the value of a increases the
Euclidean distance between /F*and IF increase thus their results
diffren from each other [4.9656; 8.6759]. The results of the
Euclidean distance of IF® and 5IF differ more as the value of
a increases. The results of the Euclidean distance varies less as
the value of o of IF* and WS5IF increases. The results of the
proposed weighted /F* differs from SJR more [7.017; 10.773]
than the results of /F* (2.7572). As the value of a increases,
the results of Euclidean distance of the proposed weighted /F®

Journal of Scientometric Research, Vol 7, Issue 2, May-Aug 2018

and SNIP differ more [6.3206; 8.5348] than IF and SNIP re-
sults (7.1551).

In conclusion of all results, it is clear that, the proposed
weighted /F* has made an impact on W5IF results. Figures
have been used in order to visually illustrate the aforemen-
tioned in Tables.

As seen from the Figure 1, 2, 3, the indicators IF, 5IF and
SNIP have demonstrated a deterioration from the value of a
in [0;1] interval, however, W5IF has shown an improvement
within [0;1] interval in all graphs.

CONCLUSION

Consideration of the reputation of citing source is necessary
for the assesment of Journal IF. In this regard, a number of IF
modifications are proposed by various researchers. The study
showed that using only one indicator as a prestige of citing
source is not so good. For this purpose, as prestige of citing
source it is advisable to use different indicators. In paper to
verify the accuracy of the results, it is inevitable to use various
metrics (Pearson correlation coefhcient, cosine and Euclidean
distances) for comparing value with IF value. Because outcome
can differ from one metric to another. Experiments athrmed
it once again. In the proposed method as the prestige of citing
source using two various indicators at the same time are
suggested. Using not only two but also more indicators are
the advantages of proposed method. Considering all afore-
mentioned, prospective research works will review new and
modified methods for more efhcient evaluation of journals.
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ABBREVIATIONS

IF: Impact Factor; WIF: Weighted IF; 5IF: Five Year Impact
Factor; W5IF: Weighted Five year Impact Factor; SJR:
Scientific Journal Rankings; SNIP: Source Normalized
Impact per Paper; WoS: Web of Science; RIP: Raw Impact
per Paper; RDCP: Relative Database Citation Potential.
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