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Abstract

This work applies a factor analysis with VARIMAX rotation to develop a bibliometric indi-
cator, named the Weighted Factor Index, in order to derive a new classification for jour-
nals belonging to a certain category, alternative to the one provided by the Journal Impact
Factor. For this, 16 metrics from three different databases (Web of Science, Scopus and
SCImago Journal Rank) are considered. The Weighed Factor Index entails the advantage
of incorporating and summarizing information from all the indicators; so as to test its per-
formance, it was applied to rank journals belonging to the category Information Science &
Library Science.

Keywords Journal impact factor - Factor analysis - VARIMAX - Weighed factor index -
Library science

Introduction

The Journal Impact Factor (JIF), introduced by Garfield (1955), is widely considered as
the reference indicator to establish the quality of a journal, hence used as a tool in sev-
eral evaluation processes. Authors such as Roberts (2017), believe its usefulness is limited
and that it should be replaced by more valid and informative indicators. Moreover, Malay
(2013) suggests that journal editors might increase JIF through coercive self-citation or
even by omitting citations from competing journals. To overcome such drawbacks, other
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bibliometric indicators have been developed, such as the Eigenfactor score, the Article
influence score, or the Immediacy index, among others.

Nevertheless, the JIF continues to be used, and proof of its importance is that more than
2000 articles have analysed it or used it as part of the title. A number of committees for
the assessment of research activity in Spain and elsewhere, consider publication in jour-
nals of the first quartile—according to the ranking established by the Journal of Citation
Reports (JCR) developed by Web of Science—as a priority criterion for positive evaluation
in almost all fields of knowledge.

Through the development of mathematical models, variables that influence the JIF can
be analysed, both from the standpoint of numerical values (Valderrama et al., 2018a), and
in terms of the position that a journal occupies within the ranking according to its JIF (Val-
derrama et al., 2018b, 2020). Approaches to the explanation and prediction of JIF through
statistical regression have been addressed by Park (2015), Qian et al. (2017), Ayaz et al.
(2018), Bravo et al. (2018) and Abramo et al. (2019), among others.

The purpose of this work is to define a new metric that summarizes and compiles the
information contained in various indicators, specifically the main ones provided by three
databases: Journal of Citation Reports (JIF, 5-year JIF, JIF without self-citations, Eigen-
factor score, Article influence score, Immediacy index, total number of citations, citable
items, open access papers during 2015-19, number of times that other sources have cited
articles from the journal between 2015 and 2019, cited half-life and citing half-life), Sco-
pus (journal’s A-index, CiteScore and Source Normalized Impact per Paper) and the SJR
index by SCImago Journal Rank.

An antecedent of the bibliometric application of this technique, in a different context,
was developed by Bollen et al. (2009). They performed Principal Component Analysis
(PCA) of the rankings produced by 39 existing ones and proposed measures of scholarly
impact, calculated on the basis of both citation and usage log data. More recently, Ortega
(2020) introduced by means of PCA two groups of Altmetric impact indicators based on
weights, using two metrics for different impact dimensions. Seiler and Wohlrabe (2012)
also applied PCA to obtain weights of a set of 27 bibliometric indicators in journals from
the field of Economics, to derive, as an application, a world ranking of economists based
on the PCA. Later, Bornmann et al. (2018) again used PCA to assign weights to a set of 22
indicators to obtain a meta-ranking of economic journals.

The methodology developed in the current contribution will relies on Factor Analysis
with VARIMAX rotation considering three factors of the model in such a way that they
explain around 82.5% of the total variability; the new indicator proposed, which we call the
Weighed Factor Index (WFI), affords an alternative classification of journals with respect
to those provided by the JIF or by other metrics. It is applied to rank the journals belong-
ing to the JCR category Information Science & Library Science, with interpretation of the
meaning of each factor.

Methodology

Factor Analysis is a classic statistical technique, introduced by Spearman (1904), to repre-
sent a set of variables through a linear combination of underlying common and unobserva-
ble factors, and a variable that synthesizes the specific part of original variables. The usual
procedure considers orthogonal factors, though they could also be obliques. By selecting
a suitable number of factors we can reduce the dimension of the initial problem. Later,
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Hotelling (1933) developed a factor extraction method based on the principal component
technique. In PCA each component explains a percentage of the initial variance, and there
are as many components as initial variables, so that by selecting those with the greatest
variance, a high percentage of the total variability can be concentrated. Mathematically,
the principal components are obtained by solving a matrix problem of eigenvalues, which
represent the variances of the components.

The main problem associated with the factors lies in the interpretation of their mean-
ing. It is common to link each factor to the variables of the combination that originates it,
with higher coefficients in absolute terms. The factor matrix representing the relationship
between factors and initial variables can, however, be difficult to interpret the factors. To
facilitate interpretation, so-called factorial rotations are carried out. They consist of rotat-
ing the coordinate axes representing the factors until they are as close as possible to the
variables in which they are saturated. Factor saturation thereby transforms the initial factor
matrix into another, called a rotated factor matrix, which is a linear combination of the first
and explains the same amount of initial variance, but is easier to interpret.

No variable should be more saturated than one factor; and it would be desirable for the
factors to have very high weights for some coordinates and very low for others. In prac-
tice, this situation does not arise and it is achieved by performing a rotation of the factors.
Whereas it transforms the factorial matrix and changes the variance explained by each fac-
tor, the communalities are not altered. Unless there is reason to believe that the factors are
correlated, the usual technique is orthogonal rotation, the most widely used method being
VARIMAX introduced by Kaiser (1958).

In this work we deal with 16 metrics selected from three databases: Web of Sci-
ence (WoS), Scopus, and SCImago Journal Rank. From WoS the following metrics are
considered:

e Journal Impact Factor (JIF) Yearly average number of citations of articles published in
the last two years in a given journal
5-year JIF The same JIF but considering a window of five years instead of two
JIF without self-citations The same JIF but removing citations of journal articles in the
same where they are published

e FEigenfactor score Number of times articles from the journal published in the past five
years have been cited in the JCR year calculated by an algorithm according to which
citations from highly ranked journals have a greater weight than those from poorly
ranked journals and excluding self-citations

e Article influence score (AIS) It determines the average influence of a journal’s articles
over the first five years after publication, again excluding self-citations
Immediacy index Average number of times an article is cited in the year it is published
Total cites Total number of times that a journal has been cited by all journals included
in the database in the JCR year

e Times cited 2015-19 Number of times that other sources have cited articles from the
journal between 2015 and 2019

e Open access papers 2015-19 Free online access to research articles in a journal
between 2015 and 2019
Citable items Items identified in WoS as an article, review or proceedings paper
Cited half-life Median age of the articles that were cited in the JCR year
Citing half-life Median age of articles cited by the journal in the JCR year

From Scopus:
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e h-index of the journal Maximum value of h such that the given journal has published at
least h papers, each cited at least h times

e Source Normalized Impact per Paper (SNIP) Average number of citations received by
journal articles over three years

e C(CiteScore It measures the ratio of citations per published article

And from SCImago:

e SCImago Journal Rank index (SJR) Is a measure of scientific influence of a journal that
accounts for both the number of citations received and the importance or prestige of the
journals where such citations come from

The journal’s A-index, CiteScore, and SNIP were obtained from Scopus; SJR from
SCImago Journal Rank; and the remaining values from JCR. The 87 journals included in
the category Information Science and Library Science of the 2019 edition of JCR (Clari-
vate Analytics, 2020) were considered in this study, although fourteen of them were
excluded due to a lack of some of the metrics.

Let us denote as f}, f5, ..., fi the factors obtained from the 16 bibliometric variables con-
sidered, with respective variances (eigenvalues) A, 4, ..., 44, s0 that V=24, 4+A,+ -+ 14
would be the total variance. The percentage of variance explained by each component is
given by 4,/V; hence if we want to explain V up to a certain level, it is necessary to accumu-
late the first k components so that (4, +4,+ -+ 4,)/V can reach that level. We then define
the Weighed Factor Index (WFI) as:

WFL = A\f] + Afs + - + A4fs

and this will be the tool to obtain the new ranking of journals within the field. Let us
observe that WFI is the sum of uncorrelated random variables, each collecting a piece of
information from the analysis, and whose importance acts as a weighting factor.

The statistical calculations were carried out using SPSS (version 26) licensed by the
University of Granada.

Results

The journals of the category appear in Table A of the Appendix, sorted in descending order
according to their JIF. As a previous step to the factor analysis, the main descriptive statis-
tics of the bibliometric indicators have been calculated and are included in Table 1. Given
the nature of each indicator, the descriptive ones take very different values. As the median
is a more robust statistic than the mean, the differences observed between the different indi-
cators are smaller, especially at very extreme values. Perhaps the most interesting aspect is
reflected in the coefficient of variation that shows that those that represent characteristics of
the volume of citations (Eigenfactor score, times cited, number of open access articles and
total citations) present a much greater relative dispersion than the rest.

After performing the corresponding Factor Analysis with VARIMAX rotation, the
results shown in Table 2 were obtained. It is seen that the first three factors accumulate
about 82.5% of the total variance, meaning our analysis is reduced to dimension 3. The
factorial weights associated to these factors are shown in Table 3.
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Table 1 Descriptive statistics of the bibliometric indicators: mean, median, standard deviation, coefficient

of variation, minimum and maximum value

Indicator Mean Median SD Coef. var Minimum Maximum
JIF 2.345 2.042 1.598 68.14% 0.140 8.210
5-year JIF 2.692 2.152 2.143 79.61% 0.000 9.917
JIF without self-citations 1.987 1.676 1.334 67.14% 0.116 5514
Immediacy index 0.496 0.353 0.485 97.78% 0.000 2.728
AIS 0.571 0.371 0.564 98.77% 0.000 2.799
CiteScore 4.656 3.500 3.260 70.02% 0.6 14.1
SNIP 1.706 1.584 0.848 49.71% 0.358 3.773
Journal A-index 58.92 50.00 40.207 68.24% 7 216
SJIR 1.199 0.888 0.981 81.82% 0.122 4.987
Eigenfactor score 0.00219 0.00081 0.00316 144.29% 0.00003 0.01741
Times cited 2015-19 2556.63 1152.00 3444.05 134.71% 73 16,006
Open access 2015-19 104.75 48.00 162.07 154.72% 0 1007
Total cites 2352.00 945.00 3347.31 142.32% 27 19,612
Citable items 56.51 40.00 46.99 83.15% 13 279
Cited half-life 7.682 7.700 3.197 41.62% 0.0 16.7
Citing half-life 8.515 8.300 2213 25.99% 3.7 14.2

Table 2 Initial eigenvalues and after axes VARIMAX rotation with their percentage of explained variance

Component  Initial eigenvalues

Eigenvalues after VARIMAX rotation

Variance 4; % variance % cumulative Variance 4, % variance % cumula-
(4/V)100% variance (4/V)100% tive vari-
ance
1 9.175 57.342 57.342 7.714 48.213 48.213
2 2.436 15.222 72.564 3.521 22.006 70.219
3 1.587 9.921 82.485 1.963 12.266 82.485
4 0.857 5.357 87.842
5 0.531 3.321 91.164
6 0.473 2.953 94.117
7 0.263 1.642 95.759
8 0.168 1.048 96.808
9 0.124 0.773 97.581
10 0.112 0.699 98.280
11 0.099 0.622 98.902
12 0.080 0.500 99.402
13 0.043 0.270 99.672
14 0.026 0.165 99.837
15 0.017 0.104 99.941
16 0.009 0.059 100.000
V=16 100
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Table 3 Factorial weights of the

three first factors Indicator Factor 1 Factor 2 Factor 3
JIF 0.954 0.187 —0.038
5-year JIF 0.942 0.167 0.175
JIF without self-citations 0.957 0.181 0.048
Immediacy index 0.692 0.227 -0.382
AIS 0.825 0.180 0.375
CiteScore 0.963 0.162 0.002
SNIP 0.926 0.136 0.070
Journal A-index 0.697 0.479 0.433
SIR 0.865 0.088 0.291
Eigenfactor score 0.447 0.826 0.123
Times cited 2015-19 0.514 0.768 —0.091
Open access 2015-19 —0.144 0.736 —0.163
Total cites 0.550 0.664 0.357
Citable items 0.155 0.881 —0.158
Cited half-life 0.093 0.016 0.830
Citing half-life 0.067 -0.173 0.688

The weights of the variables associated with each factor are high-
lighted in bold

We note that the first factor is mainly related to indicators representing averages or ratio
of citations, that is, normalized metrics, while the second one is associated with variables
that are expressed in terms of volume or quantity. In turn, the third factor represents the
half-life of citations received and made by the journal.

In view of these results, the indicator that we propose, called Weighed Factor Index
(WFI), which integrates the information contained in the initial 16 metrics, is given by:

WFI = 7.714f, +3.521f, + 1.963f, 1)

that is, the sum of the three uncorrelated factors that accumulate 82.5% of the total vari-
ance weighted by their own variances. The distribution of the variances between the three
factors after orthogonal rotation is quite balanced: the second accumulates approximately
half the variance of the first, and the third, half that of the second.

The application of the WFI to the journals of Information Science and Library Science
gives rise to values and orders gathered in Table 4, where the value of WFI for a concrete
journal is calculated by substituting in expression (1) the value of each factor correspond-
ing to that journal. For example, in the case of Int. J. Inf. Manag., the factor values are:
f1=3.043, £,=0.916 and f;=—2.396, so that WFI=21.997.

As the average of the values of each factor for the different sample individuals, in our
case the journals of the category, is zero, the sign of the factor for a journal indicates
whether for that particular journal that factor is above or below of the mean of the values
of the total of journals. In this way, positive values are interpreted as that the factor con-
sidered is higher than the average, and negative values in the opposite direction. This can
therefore cause the WFI value to be negative.

Table 5 displays the calculation of the bivariate Pearson and Spearman correlation
coefficients for the complete set of indicators, together with the WFI. It can be seen
that, in general, there is a high degree of correlation between the different metrics with
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Table 4 JIF and WFI values and positions of the journals in Information Science and Library Science cat-
egory and values of the factors

JOURNAL JIF WFI Factors
Value Order Value Order 1 2 3

Int. J. Inf. Manag 8210 1 21.997 2 3.043 0916 —2.396
J. Comput. Mediat. Comm 5366 2 16.539 5 2.190 —0.638 0.963

MIS Q 5361 3 28.608 1 2.400 1.042 3.272
J. Strateg. Inf. Syst 5231 4 10.581 9 1.881 —1.154  0.067
Inf. Manag 5155 5 16595 4 1.665 0.520 0.980
Gov. Inf. Q 5098 6 10.326 10 1.664 —-0.169 —-0.975
Inf. Process. Manag 4787 17 8.780 14 1.055 0.542 -0.643
J. Knowl. Manag 4745 8 9.129 13 1.070 0.154 0.168

J. Informetr 4611 9 7.602 17 1.184 0.077 -0.919
Inf. Syst. J 4.188 10 9.952 11 1.738  —-0.724 —-0.462
Telemat. Inform 4.139 11 7371 19 1.158 0.500 —-1.691
J. Am. Med. Inf. Assoc 4112 12 17.544 3 0.272 4729 -0.615
MIS Q. Executive 4.088 13 2793 24 1.207 -1.187 —1.193
Int. J. Comp.-Support. Collab. Learn 4.028 14 3.427 22 0993 -1.130 -0.130
J. Manag. Inf. Syst 3949 15 10.849 8 1.004 —0.098 1.759

Int. J. Geogr. Inf. Sci 3733 16 8.049 16 0.534 1.106 0.016
J. Inf. Technol 3.625 17 8.240 15 1.329 -0.985 0.740
Inf. Syst. Res 3585 18 13929 6 1.005 0.465 2312
Inf. Organ 3300 19 2216 25 0.691 -1.032  0.265

J. Assoc. Inf. Syst 2957 20 5991 20 0764 —-0436  0.832
Scientometrics 2.867 21 11.103 7 -0.559 4377 0.000

Inf. Technol. Dev 2733 22 -0.992 31 0416 -0.796 -0.713
Soc. Sci. Comput. Rev 2.696 23 3.034 23 0722  -0.347 -0.670
J. Enterp. Inf. Manag 2.659 24 -2.742 36 -0.040 -0350 -0.613
Qual. Health Res 2,623 25 9.619 12 -0.098  2.352 1.066

Learn. Publish 2.606 26 -3336 40 0.179 -0.257 —-1.942
Eur. J. Inf. Syst 2.600 27 7416 18 0.888 —0.468 1.126

Res. Eval 2571 28 0.882 28 0303 —-0473  0.110

Inf. Technol. People 2495 29 —-1.990 33 -0.160 —-0.032 -0.328
J. Assoc. Inf. Sci. Technol 2.410 30 1.997 26 0.142 0.533 —0.498
J. Inf. Sci 2410 31 4513 21 0.234 0.774 —0.011
Inf. Soc 2378 32 0.700 29 0.151 -0.525  0.706

Telecomm. Policy 2224 33 -0.882 30 -0.038  0.025 -0.346
Aslib J. Informa. Manag 2222 34 —-4.467 44 -0.200 -0.403 -0.766
Ethics Inf. Technol 2.068 35 -2.745 37 -0.079 -0.541 -0.118
Coll. Res. Libr 2.052 36 —1.405 32 -0.277 0311 -0.184
J. Med. Libr. Assoc 2.042 37 —-2.449 35 -0.536  0.754 —-0.493
J. Organ. End User Comput 1.882 38 —-6.282 51 -0.515 -0.672 0.028

Online Inf. Rev 1.805 39 -3.074 38 -0.363 0.094 -0.306
J. Doc 1.725 40 —-2207 34 -0.606  0.162 0.969

J. Health Commun 1.596 41 0.929 27 —0.549 1.148 0.571

Data Base Adv. Inf. Syst 1.588 42 -3.138 39 -0.627 -0.583 1.910
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Table 4 (continued)

JOURNAL JIF WFI Factors
Value Order Value Order 1 2 3

Knowl. Manag. Res. Pract 1.583 43 —-4.929 46 -0392 -0462 -0.140
Prof. Inf 1.580 44 -6.536 54 —1.036 1.088 —1.208
J. Glob. Inf. Technol. Manag 1.571 45 -6.789 57 -0.715 -0.614  0.450
Malaysian J. Libr. Inf. Sci 1.550 46 -7.522 59 -0.772 -0.523 0.139
Libr. Inf. Sci. Res 1.485 47 —-3542 42 -0.330 -0451 0.301
J. Libr. Inf. Sci 1479 48 —-4375 43 -0313 -0250 -0.549
Libr. Q 1.468 49 —-4.761 45 —0.540 -0.547 0.678
Inf. Dev 1.440 50 -5.357 48 -0.363 -0.315 -0.738
Health Info. Libr. J 1.356 51 -5.500 50 —-0496 -0.317 -0.284
Rev. Esp. Doc. Cient 1.295 52 -7.678 61 -0.755 -0.240 -0.513
J. Acad. Librariansh 1.235 53 —3.530 41 —0.438 0.079 -0.219
Inf. Technol. Libr. Manag 1222 54 —-5428 49 —-0.544 -0.689 0.611
Libr. Hi Tech 1.218 55 -6.752 56 —-0.641 -0.204 -0.556
J. Glob. Inf. Manag 1.213 56 —-6.485 53 —-0.859 -0420 0.825
Knowl. Organ 0977 57 —-7.748 62 —-0.879 —-0418 0.255
J. Sch. Publ 0.956 58 —-8.664 66 —-0.608 —0.640 —0.876
Soc. Sci. Inf. Sci. Soc 0951 59 -5217 47 —-1.204 -0.239 2.501
Libr. Trends 0.836 60 —-6.584 55 —1.048  0.013 0.742
Inf. Technol. Libr 0.811 61 -7.526 60 -0.874 —0.275 0.096
Electron. Rev 0.792 62 —-7.492 58 -0.789 -0.150 -0.447
Inf. Res 0.763 63 -6.332 52 —1.474 1.340 0.163
Ref. Serv. Rev 0.735 64 —-8.350 65 -0913 -0330 -0.074
Ref. User Serv. Q 0.708 65 —8.085 64 —1.061 0.021 0.011
Data Technol. Appl 0.704 66 -9320 67 -0526 -0594 -1.616
African J. Libr. Arch. Inf. Sci 0.586 67 —-10.824 71 -0.803 -0.697 -1.109
J. Aust. Libr. Inf. Assoc 0.490 68 —11.463 73 -0999 -0327 -1.326
Libr. Resour. Tech. Serv 0.485 69 -7.910 63 -1.014 -0.405 0.683
Ser. Rev 0425 170 -9.683 69 —-1.109 -0.260 -0.108
Investig. Bibl 0.350 71 —10.361 70 —-1.220 -0.031 -0428
Transinformacao 0246 72 —10.886 72 —-1.133 -0.172 -0.783
Law Library J 0.140 73 -9.375 68 —-1.389 -0.550 1.672

some exceptions. Open access in the period 2015-19 only shows a significant correla-
tion, although it is low, with other indicators associated with the same factor (Eigenfac-
tor score, times cited in 2015-19, total cites and citable items), in addition to a spurious
correlation with cited half-life. The latter, in turn, is significantly correlated, in addi-
tion to the aforementioned open access, with citing half-life, that integrates the same
factor. Conversely, it is interesting to note that the new WFI indicator is highly corre-
lated with all bibliometric indicators, with the exception of open access and citing half-
life. Although many indicators are highly correlated, none of them, as such, measures
a dimension that can be labeled as quality of a journal and, therefore, it is not possible
to configure an objective list of journals from a theoretical point of view based on these
metrics (Bornmann et al., 2018).
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Finally, Table 6 shows the 5 journals with the highest and lowest values in the three fac-
tors and their positional changes.

Interpretation of results and conclusion

The new index introduced in this work, called the Weighted Factor Index (WFI), stems to
some extent from JIF and other indicators correlated with it, yet it incorporates the infor-
mation contained in other metrics that can be compartmentalized. In fact, WFI can be
expressed as the sum of three dimensions:

Factor 1 contains the information related to standardized indicators as representing an
average or citation rate, such as the JIF and related indices (5-years JIF and without self-
citations), AIS, journals’ / index, SJR index Immediacy index, CiteScore and SNIP. The
classic idea of impact can be associated with them.

Factor 2 represents quantity indicators as Eigenfactor score, total cites, citable items,
times cited in period 2015-19, and open access papers published by the journals in this
same period. None of them are normalized, but they represent volume.

Factor 3 represents the long-term citation dimension insofar as it includes the half-
life of received and performed citations by each journal, which are two indicators that
respond to the same aging model described by Brookes (1970); they reflect the opposite
of the Immediacy index included in the first component, which is the one having the
narrowest window. Both are related to the aging process of the literature.

In the sum that makes up the WFI, each factor is weighted by its respective contribution
to the total variance through its corresponding eigenvalue. As seen in Table 1, the weight
of the first factor is approximately twice that of the second, which in turn is twice that of
the third.

From the reordering provided by WFI, shown in Table 4, some noteworthy changes
are observed for certain journals, although overall the recording is highly correlated with
JIF, both quantitatively (Pearson coefficient=0.912) and by orders (Spearman coeffi-
cient=0.945). The greatest differences appear mainly regarding the second and third factor.
Thus, on the one hand, the journals Scientometrics (ascending from position 21-7), Jour-
nal of Health Communication (from 41 to 27), and Qualitative Health Research (from 25
to 12) are seen to have a strong value for the second factor. In the opposite direction we can
mention Learned Publishing (descends from position 26—40) with one of the lowest values
in the half-life dimension, along with Journal of Organizational and End User Computing
(from 38 to 51) and Malaysian Journal of Library & Information Science (from 46 to 59).

Table 6 takes in the five journals with highest and lowest values in the three dimensions.
Worth highlighting is the case of the International Journal of Information Management. It
occupies the first position in terms of the JIF and the first factor, but the last with respect
to the third factor, due to the short cited half-life of only 4.6 years, which makes it decline
a position in the WFI order. It is displaced in the first position by MIS Quarterly due to the
strength it presents in factors 1 and 3. Similarly, Journal of Strategic Information Systems,
falls from position 4-9, also presenting a relatively low value in the second factor.

There are two journals in the lower-middle zone of the ranking whose position is sig-
nificantly altered when comparing both ranking criteria. It is Information Research,
which occupies the last position in terms of Factor 1 but is fourth with respect to Factor
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2, allowing it to rise from position 63 (according to JIF) to 52 (according to WFI). The
second case is Social Science Information sur les Sciences Sociales, among the last five in
terms of Factor 1, but occupying the second position of Factor 2, thereby rising from posi-
tion 59 in the JIF to position 47 according to WFI.

Based on the stated interpretation of the factors, an alternative approach to that pro-
posed in this work, integrating the three factors in a single index, would consist of consid-
ering only some of them depending on the purpose of the analysis. Thus, for example, if
when classifying journals we were interested only in the citation rate, we would consider
only the first factor; or, if the interest was focused on the volume of citations, the analysis
would be carried out taking into account the second factor.

An interesting point to consider is that the more articles a journal publishes, the higher
its impact factor and there is a direct linear relationship between the journal production and
the impact factor (Rousseau & Van Hooydonk, 1996). This point can be debated and, in
fact, in this work standardized indicators such as the JIF, the AIS or the Inmediacy Index
(assigned to the first factor) are combined with others that are not, such as the Eigenfac-
tor score, times cited or number of open access papers (assigned to the second factor).
Although this may seem like an erroneous methodological approach, Factor Analysis itself
is in charge, as we have seen, of configuring the model by giving each of the factors a
homogeneous form. A similar situation occurs when estimating a regression model for a
certain response variable, where the explanatory variables can collect very diverse infor-
mation, and can even be qualitative.

In conclusion, the indicator introduced in this article, called Weighed Factor Index,
allows the information from various metrics to be aggregated through terms that are not
correlated with each other in a single indicator, so that such information does not overlap.
Therefore, a more reliable and complete ranking of journals within a certain category can
be obtained than when using indicators that configure them in isolated fashion.

Of course, the results obtained in this article correspond to the field of Information Sci-
ence and Library Science, and may differ when studying other subject areas. Extrapolation
to other categories included in the JCR would be interesting and will be approached in
subsequent research efforts.
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