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Abstract

The premise underlying the use of citations data is that higher quality journals generally have
a higher number of citations. The impact of citations can be distorted in a number of ways.
Journals can, and do, inflate the number of citations through self citation practices, which
may be coercive. Another method for distorting journal impact is through a set of journals
agreeing to cite each other, that is, by exchanging citations. This may be less coercive than
self citations, but is nonetheless unprofessional and distortionary. Both journal self citations
and exchanged citations have the effect of increasing a journal’s impact impact factor, which
may be deceptive. The paper analyses academic journal quality and research impact using
quality weighted citations versus total citations, based on the widely-used Thomson Reuters
ISI Web of Science citations database (ISI). A new Index of Citations Quality (ICQ) is
presented, based on quality weighted citations. The new index is used to analyse the leading
500 journals in both the Sciences and Social Sciences using quantifiable Research
Assessment Measures (RAMs) that are based on alternative transformations of citations. It is
shown that ICQ is a useful additional measure to 2YIF and other well known RAMs for the
purpose of evaluating the impact and quality, as well as ranking, of journals as it contains
information that has very low correlations with the information contained in the well known

RAMs for both the Sciences and Social Sciences.

Keywords: Research assessment measures, Impact factors, Eigenfactor, Article Influence,
Quality weighted citations, Total citations, Index of citations quality, Journal rankings, Self
citations, Coercive citations, Exchanged citations.
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1. Introduction

An objective assessment of the quality of individual researchers and academic journals, and
an evaluation of their impact and influence, should be based on quantifiable bibliometric
Research Assessment Measures (RAMs). Most RAMs are based on alternative
transformations of citations data. The leading database for generating RAMs to evaluate
research performance and quality is the Thomson Reuters ISI Web of Science (2013)

database (hereafter ISI).

Although there are important and well-known caveats regarding the methodology and data
collection methods underlying any database, the ISI citations database is the oldest and most
prestigious source of RAMs. ISI is undoubtedly the benchmark against which other general
databases, such as SciVerse Scopus, Google Scholar and Microsoft Academic Search, are

compared.

The premise underlying the use of citations data is that higher quality journals have a higher
number of citations, in general. The impact of citations can be distorted in a number of ways.
Journals can, and do, inflate the number of citations through self citation practices, which
may be coercive. Another method for distorting journal impact is through a set of journals
agreeing to cite each other, that is, by exchanging citations. This may be less coercive than
self citations, but is nonetheless unprofessional and distortionary. These two pervasive
impacts on journal citation counts, namely self citations and exchanged citations, have the

effect of increasing a journal’s impact impact factor, which may be deceptive.

The most well-known citations measures are the Thomson Reuters ISI 2-year impact factor
(2YIF) and 5-year impact factor (5YIF), both of which include journal self citations and
exchanged citations. Chang et al. (2011, 2014) argue that journal self citations inflate the
impact factor of a journal, either through self-promotion by publishing authors or as an
administrative decision undertaken by the editors of journals and/or by pressure imposed by
the publishers of journals. The latter type of journal self citation is regarded as coercive

behaviour.



Varin et al. (2014) view exchanged citations as indicative of the prestige of the exchanging
journals. The view taken in this paper is that exchanged citations between journals, whether
coercive or not, are effectively similar to journal self citations as both can give a misleading

indication of journal impact by inflating the impact factor.

It is possible to use alternative Research Assessment Measures (RAMs) based on citations
data that exclude journal self citations, For example, Thomson Reuters ISI presents a 2-year
impact factor that excludes journal self citations, which is called 2YIF* in Chang et al.
(2011a). However, Thomson Reuters ISI does not calculate a 5-year impact factor that
excludes journal self citations. Other RAMs based on citations data that exclude journal self
citations include the Eigenfactor and Article Influence scores, which will be discussed in the
next section. For reasons that will be explained below, higher quality journals tend to have

higher Eigenfactor and Article Influence scores, in general.

The plan of the remainder of the paper is as follows. In Section 2, alternative Research
Assessment Measures (RAMs) for quality weighted citations versus total citations are
discussed. In Section 3, a new Index of Citations Quality (ICQ) is presented, including
discussions of journal self citations, exchanged citations, and citations in highly focused
versus general journals, with a focus on journals in the ISI categories of Statistics &
Probability and Neurosciences. Section 4 presents an analysis of quality weighted citations
versus total citations for 500 leading journals in both the Sciences and Social Sciences. Some

concluding remarks are given in Section 5.

2. Research Assessment Measures for Quality Weighted Citations Versus

Total Citations

A widely-used RAM database for evaluating journal impact and quality is the Thomson
Reuters ISI Web of Science (2013). As discussed in, for example, Chang et al. (2011a, b), the
RAMs are intended as descriptive statistics to capture journal impact and performance, and
are not based on a theoretical model. Hence, in what follows, no optimization or estimation is

required in calculating the alternative RAMs.



With two exceptions, namely Eigenfactor and Article Influence, existing RAMs are based on
citations data and are reported separately for the Sciences and Social Sciences. The annual
RAMs given below are calculated for a Journal Citations Reports (JCR) calendar year, which
is the year before the annual RAMs are released. For example, the RAMs were released in

late-June 2014 for the JCR calendar year 2013.

The definitions and descriptions of the RAMs discussed in this paper have been analysed
critically in, for example, Chang, McAleer and Oxley (2011a, b) and Chang, Maasoumi and
McAleer (2014). As the definitions are not widely known, they are reproduced below to

facilitate ease of discussion.

(1) 2-year impact factor including journal self citations (2YIF):

The classic 2-year impact factor including journal self citations (2YIF) of a journal is
typically referred to as “the impact factor”, is calculated annually, and is defined as “Total
citations in a year to papers published in a journal in the previous 2 years / Total papers
published in a journal in the previous 2 years”. It is widely held in the academic community,

and certainly by the editors and publishers of journals, that a higher 2YIF is better than lower.

(2) S-year impact factor including journal self citations (SYIF):

The 5-year impact factor including journal self citations (SYIF) of a journal is calculated
annually, and is defined as “Total citations in a year to papers published in a journal in the
previous 5 years, including journal self citations” / “Total papers published in a journal in the
previous 5 years.” It is widely held in the academic community that a higher 5YIF is

preferred to lower.

(3) Eigenfactor (or Journal Influence):

The Eigenfactor score (see Bergstrom (2007), Bergstrom and West (2008), Bergstrom, West

and Wiseman (2008)) is calculated annually (see www.eigenfactor.org), and is defined as:

“The Eigenfactor Score calculation is based on the number of times articles from the journal
published in the past five years have been cited in the JCR year, but it also considers which

journals have contributed these citations so that highly cited journals will influence the
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network more than lesser cited journals. References from one article in a journal to another
article from the same journal are removed, so that Eigenfactor Scores are not influenced by
journal self-citation.” The value of the threshold that separates ‘highly cited” from ‘lesser
cited’ journals, as well as how the former might ‘influence the network more’ than the latter,
are based on the Eigenfactor score of the citing journal. Thus, Eigenfactor might usefully be
interpreted as a quality weighted citations score, or a “Journal Influence” measure, namely
“Total citations, excluding journal self citations, in the previous 5 years, weighted by journal
quality” (see Chang, Maasoumi and McAleer (2013)). A higher Eigenfactor score would be

preferred to lower.

(4) Article Influence (or Journal Influence per Article):

Article Influence (see Bergstrom (2007), Bergstrom and West (2008), Bergstrom, West and
Wiseman (2008)) measures the relative importance of a journal’s citation influence on a per-
article basis. Despite the misleading suggestion of measuring “Article Influence”, as each
journal has only a single “Article Influence” score, this RAM is actually a “Journal Influence
per Article” score (see Chang, Maasoumi and McAleer (2013)). Article Influence is a scaled
Eigenfactor score, is calculated annually, is standardized to have a mean of one across all
journals in the Thomson Reuters ISI database, and is defined as “Eigenfactor score divided
by the fraction of all articles published by a journal in the previous five years”, or
equivalently, “Total citations, excluding journal self citations, in the past 5 years, weighted
by journal quality, divided by the fraction of all articles published by a journal”. A higher

Article Influence would be preferred to lower.

3. An Index of Citations Quality (ICQ)

It is generally accepted that coercive citations by both editors and publishers can and does
have a distortionary, deleterious and increasing impact on journal self citations (see Wilhite
and Fong (2012), Chang, McAleer and Oxley (2013)). For this reason, excluding journal self
citations, as in the case of calculating the Eigenfactor and Article Influence scores, would
seem to be a positive development in constructing any new RAMs for measuring journal

impact and influence. As mentioned above, Thomson Reuters ISI calculates a 2-year impact



factor that excludes journal self citations (2YIF*), but does not provide the corresponding 5-

year impact factor excluding journal self citations.

On the basis of the definitions in the previous section, a 5-year period is used to calculate
S5YIF, Eigenfactor and Al The primary differences between 5YIF, on the one hand, and
Eigenfactor and Al, on the other, are that SYIF includes journal self citations and does not
weight citations by quality, whereas Eigenfactor and Al exclude journal self citations and
weight citations by quality. What is similar for SYIF, Eigenfactor and Al is that all three

RAMs include exchanged citations between journals.

A related issue is whether highly focussed journals may attract more self citations than more
general journals. This can be checked as in, for example, Varin et al. (2014)), who classify 47
leading statistics journals into clusters in Table 3 as ‘General Journals’ (9 journals), ‘Theory
and Methods’ (14 journals), ‘Computational’ (6 journals), ‘Review’ (2 journals),
‘Applications, Environment/Ecology’ (3 journals), ‘Applications, Health’ (11 journals), and
separate categories for Stata Journal and Journal of Statistical Software. Aggregating the first
two clusters as 23 ‘General’ journals and the remaining 24 journals as ‘Highly focussed’
leads to mean journal self citation rates of 0.06 and 0.07, respectively, using data from Table
2 in Varin et al. (2014). This would seem to suggest that the focus of a journal, whether high

or general, does not make a noticeable difference in the journal self citation rate.

It is worth noting that journal self citations do not seem to affect journal rankings, though
they do, of course, affect journal impact factors. This can be checked easily by examining the
simple correlations of rankings according to 2YIF and 2YIF*, namely the 2-year impact
factors including and excluding journal self citations. For example, Chang et al. (2011c)
found that the correlation between 2YIF and 2YIF* for 26 highly cited journals in the ISI
category of Neurosciences (data downloaded in 2010) to be 0.998, while Chang and McAleer
(2013) calculated the correlation between 2YIF and 2YIF* as 0.989 for 110 international
journals in the ISI category of Statistics & Probability (data downloaded in 2012). Therefore,
the journal rankings based on 2YIF and 2YIF* are exceedingly similar, although the

individual journal impact factors are usually higher using 2YT than 2YIF*.



Regardless of whether self citations arise through collusive practices or being highly focussed,
the increase in citations will affect both 2YIF and 5YIF, though not Eigenfactor and Article
Influence. These considerations lead to the following new RAM, namely an Index of

Citations Quality (ICQ), where a higher ICQ would generally be preferred to lower:

Definition: Index of Citations Quality (ICQ)

ICQ = AI/ SYIF = Quality Weighted Citations / Total Citations
= “Quality weighted citations in the past 5 years, excluding journal self citations” /

“Total citations in the previous 5 years, including journal self citations”

It is worth noting that unlike SYIF, Eigenfactor and Al, all of which are increased by journal
self citations and exchanged citations, ICQ is unlikely to be affected, or is certainly less
affected, by self citations or exchanged citations, especially if self citations and exchanged

citations affect SYIF and Al in a proportionate manner.

The new RAM has been used to rank economics and econometrics ISI journals in Chang and
McAleer (2014b), where the current paper (given in the references as Chang and McAleer

(2014a)) is cited as the origin of the new procedure.

The next section calculates ICQ for the 500 leading journals in both the Sciences and Social
Sciences, compares the correlations among 2YIF, S5YIF, Eigenfactor, Al and ICQ, and

calculates the correlations between the rankings based on 2YIF and ICQ.

4. Analysis of Quality Weighted Citations Versus Total Citations for 500

Leading Journals in Both the Sciences and Social Sciences

For purposes of ranking journals by ICQ, the 500 leading journals are selected according to
2YTF in both the Sciences (see Table 1) and Social Sciences (see Table 2), for which there are

8,471 and 3,047 journals, respectively. The journal acronyms are taken from ISI, and the data



were downloaded from ISI on 21 February 2014. As 6 of the leading 506 journals in the
Sciences, and 32 of the leading 532 journals in the Social Sciences, do not have data on SYIF
and Al scores, these journals were deleted to obtain the leading 500 journals on the basis of

2YTF in both the Sciences and Social Sciences.

The 500 journals are selected on the basis of 2YIF, and the rankings in Tables 1 and 2 are
based on ICQ. It is interesting to note from Table 1 for the Sciences that the mean ICQ is
0.378, its standard deviation is 0.095, its range is (0.084, 0.759), the means of 2YIF and 5YIF
are very similar at 10.646 and 10.953, respectively, and the mean Al is 4.452. Although
famous journals in the Sciences such as the New England Journal of Medicine, Lancet,
Nature, and Science have very high rankings according to 2YIF at 2, 6, 7 and 20, respectively,
their ICQ rankings differ considerably at 135, 164, 27 and 41, respectively.

In comparison with the Sciences, it can be seen from Table 2 for the Social Sciences that the
mean [CQ is 0.454, its standard deviation is 0.246, its range is (0.099, 1.748), the mean SYIF
is 21.4% higher than the mean 2YIF, at 3.766 and 3.101, respectively, and the mean Al is
1.787. It is striking that the leading 21 journals, and 24 of the leading 25 journals, in the

Social Sciences, are from the Economics category.

Although the means, standard deviations and ranges differ for the Sciences and Social
Sciences, with all three being considerably higher for the Social Sciences, the coefficient of
variation, namely the standard deviation divided by the mean, is 0.251 for the Sciences and
0.542 for the Social Sciences. Thus, the relative variation of ICQ is twice as high in the

Social Sciences as compared with the Sciences.

The correlations of 2YIF Rank and ICQ Rank for the Sciences and Social Sciences are given
in Tables 3 and 5, respectively. The correlation of the rankings based on ICQ and 2YIF for
the Sciences is 0.454, while for the Social Sciences it is considerably lower at 0.11. Although
they are considerably different from each other, both correlations are nevertheless very low.
Therefore, ICQ is a useful additional RAM to 2YIF for the purpose of ranking journals as it
contains information that has a very low correlation with the information contained in 2YIF

for both the Sciences and Social Sciences.



The correlations of 2YIF, SYIF, Eigenfactor, Al and ICQ are given in Tables 4 and 6 for the
Sciences and Social Sciences, respectively. The highest correlations in both cases are
between 2YIF and S5YIF, at virtually identical values of 0.93 and 0.925 for the Sciences and
Social Sciences, respectively. The correlations of Al with each of SYIF and 2YIF are very
high at 0.953 and 0.846, respectively, for the Sciences, but the corresponding correlations for
the Social Sciences are considerably lower at 0.776 and 0.649, respectively. The correlation
between Al and SYIF reported in Table 5 in Varin et al. (2014) is 0.79, which is very close to

that reported for the Social sciences in Table 6.

The correlations of ICQ with 2YIF, SYIF and Eigenfactor for the Sciences are 0.285, 0.374
and 0.154, respectively, and the corresponding correlations for the Social Sciences are 0.03,
0.126 and 0.3, respectively, all of which are low. The correlations of ICQ and Al are higher at

0.573 and 0.673 for the Sciences and Social Sciences, respectively.

Overall, the low correlations of the 2YIF Ranks and ICQ Ranks, and the relatively low
correlations of ICQ with 2YIF, S5YIF, Eigenfactor and Al, for both the Sciences and Social
Sciences, suggests that ICQ is a useful additional RAM for purposes of evaluating and

ranking the impact and quality of journals in both the Sciences and Social Sciences.

5. Concluding Remarks

A basic premise underlying the use of citations data is that higher quality journals generally
have a higher number of citations. The impact of citations can be distorted in a number of
ways. Journals can, and do, inflate the number of citations through self citation practices,
which may be coercive. Another method for distorting journal impact is through a set of
journals agreeing to cite each other, that is, by exchanging citations. This may be less
coercive than self citations, but is nonetheless unprofessional and distortionary. Both journal
self citations and exchanged citations have the effect of increasing a journal’s impact impact

factor, which may be deceptive.

The paper analysed academic journal quality and research impact using quality weighted

citations versus total citations, based on the widely-used Thomson Reuters ISI Web of
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Science (2013) citations database for the leading 500 journals in both the Sciences and Social
Sciences. The journals were selected according to the most widely used journal RAM,
namely 2YIF, and were ranked according to the new RAM, namely an Index of Citations

Quality (ICQ), which is based on quality weighted citations.

There were considerable differences between the alternative RAMs for the Sciences and
Social Sciences, with the impact factors and Al scores being much higher, on average, for the
Sciences than for the Social Sciences. However, the ICQ scores had higher means, standard

deviations and ranges for the Social Sciences than the Sciences.

It was shown that ICQ is a useful additional RAM to 2YIF and other well known RAMs for
the purpose of evaluating the impact and quality, as well as ranking, of journals as it contains
information that has very low correlations with the information contained in the well known

RAMs for both the Sciences and Social Sciences.
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