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Abstract

Purpose – The purpose of this paper is to construct a model for measuring the strength and
weakness of individual disciplines.
Design/methodology/approach – The model is developed based on the balanced approach. The
model is tested on Iranian and Malaysian social sciences publications between 1991-2008 as a case study.
Findings – The result indicates that the differences in rankings for measures of publication output,
citation distribution, and mean observed citation rate are large, which justifies the use of the scientific
power index which is introduced in this paper.
Originality/value – Scientific power index proposes an objective mode of measuring performance at
an aggregate level that will allow a comparison of individual fields within different disciplinary areas
like technological sciences, medicine, natural science, social sciences, and humanities at national or
global levels. The disciplinary characterization of national research efforts identifies the mainstream
and dominant scientific fields, thus the developed index can be important tool for science policy.
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Introduction
Scientific research underlies much progress in our modern world and it plays a vital
role in the economic, social, and physical development of a country. Scientific and
technological research needs huge investment and because of this governments and
institutions around the world provide considerable financial support for scientific
research. Naturally, they want to know their money is being invested wisely; they want
to assess the quality of the research for which they pay in order to make informed
decisions about future investments. On the other hand, science and technology are the
driving forces of our contemporary society. Analysis of these forces and evaluation of
the quality and quantity of scientific research are indispensable in any national science
policy or research management strategy (Moed, 2002).

Early studies of scientific fields have mainly been focused on research performance
of institutes and scientists. In recent years some modern bibliometric indicators have
been developed to monitor quantity and quality of field-based publications. Some
well-known field-based indicators are as follows:

. CEST (Centre d’Etudes de la Science et de la Technologie, Switzerland) field-based
world share of publications: The unit’s number of publications in each subdomain
(research field) where the unit is active, is divided by the total number of world
publications in the corresponding subdomains.

. CEST degree of specialization: The degree of specialization is a structural
indicator that is affected by the number of subdomains in which a unit is active
and how many publications there are in each of these.

The current issue and full text archive of this journal is available at
www.emeraldinsight.com/0024-2535.htm
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. CEST relative activity index: The CEST relative activity index describes if a unit is
more or less active in their chosen subdomains than the rest of the world. The
number of unit’s publications in a particular subdomain is divided by the total
number of publications from that unit. The same procedure is then done for the rest
of the world. The share of the unit’s publications is then divided by the share of the
world’s publications.

. CWTS (Center for Science and Technology Studies, Leiden University) field
normalized citation score: This indicator corresponds to the number of citations
to publications from a specific unit during an analyzed time span, compared to
the world average of citations to publications of the same document types, ages,
and subject areas, seen as a group. The normalization of citation values is done
on the sums of the citations and the field citation scores.

. Field normalized citation score: This indicator corresponds to the relative number
of citations to publications from a specific unit, compared to the world average of
citations to publications of the same document type, age, and subject area. The
normalization of the citation values is done on an individual article level. This
indicator is stated as a decimal number that shows the relation of the number of
citations to the world average.

. Total field normalized citation score: This indicator gives an indication of both
the impact and the production volume of the analyzed unit. The indicator is
adding together the item oriented field normalized citation scores for all the
publications of the analyzed unit.

. Logarithm-based citation z-score: This indicator is an item-oriented field normalized
logarithm-based citation z-score average. The logarithm-based citation z-score
relates the logarithm of the number of citation that a publication has received with
to the mean and the standard deviation for the logarithms of the citation rates for
all the corresponding reference publications of the same type, age, and subject area
(Rehn et al., 2007).

As it is obvious from the explanations and reviewing the related indicators, much of
modern field-based indicators seem to rely on sole citation or publication data. It is widely
agreed that publication and citations may serve as a basis for constructing a kind of
transdisciplinary currency in research evaluation, but the actual realization of such a
construction is not quite straightforward. One thing is sure, that mere publication or
citation counts are completely inadequate measures of scientific merit. They can be used
for evaluative purposes only after proper standardization or normalization (Schurbert and
Braun, 1996). Scientific communities exhibit quite different behavior depending on their
type of research, their degree of application and the nature of their field. Even when
sharing the same communication system, different disciplines do not publish with the
same frequency, do not exhibit the same propensity to collaborate and co-author papers,
nor have the same citing practices both in volume and immediacy. A typical set of
standard indicators combines:

. output measures;

. visibility measures through citations, with a variety of indicators; and

. partnership indicators (Zitt and Bassecoulard, 2008).
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Within the above framework of general laws of distribution a large variation of
parameters take place in each field, therefore, to overcome the problem, this study will
suggest an aggregated model for domain-based analysis.

Objective
The objective of this investigation is to construct a scientometric model for measuring
the strength and weakness of scientific disciplines, using a balanced approach. This
approach allows the individual disciplines to determine their own position in the form
of a comparison with competing locations. The disciplinary characterization of
national research efforts identifies the mainstream and dominant scientific fields; thus,
the developed index can be an important tool for science policy.

Methodology
Iranian and Malaysian social sciences publication and citation measures based upon social
science citation index (SSCI) data are used to explore the comparative strength and
weakness of the fields. The dataset used for the study is limited to articles. The group of
social sciences disciplines is defined here as all disciplines categorized in SSCI journal
subject categories. The breakdown of science into disciplines, specialties, or the
delimitation of strategic areas is a particular question concerning reference sets for
scientometric analysis. In the absence of real standards in classification of science, most
macro-level nomenclatures are based either on institutional definitions of academic
disciplines, which may differ across nations, or database classifications, such as Thomson
(ISI) ‘‘subject category’’ grouping journals (Zitt and Bassecoulard, 2008). The study uses a
time series data for a period of ten years from 1999 to 2008 for both publications and their
citation impact. This includes making sure the period of evaluation is sufficiently long to
avoid the fluctuations in the publication output of individual disciplines. The data for the
study were downloaded from the SSCI (Web of Science (WOS)) in December 2009. A set of
commonly used bibliometric indicators such as number of publication, citation rate,
non-cited paper, and mean observed citation rate is used to adequately identify the
comparative strengths and weakness of selected disciplines.

Findings
Publication and citation shares of individual fields
In order to assess the publication record of the fields, based on the classification of subject
categories in SSCI journal list, the output data were classified in 36 and 39 subject
categories for Iran and Malaysia (Tables I and II). Because the different subfields of
psychology are homogeneous, consequently, these subfields are clubbed in aggregate form.
Similarly, ‘‘business’’ and ‘‘business finance,’’ ‘‘area studies,’’ and ‘‘Asia studies’’ have been
merged together. Distribution of output in different fields in Iran and Malaysia is given in
Tables I and II. Based on the papers recorded by SSCI, Iranian and Malaysian researchers
in social sciences published 1,084 and 637 papers, respectively, during 1999-2008.
In Iran fields such as psychology, and public, environmental and occupational health are
more productive than the other fields; these two fields together construct 47.35 percent of
the total output of social sciences in the country (Table I). Table II indicates that in Malaysia
the output in ‘‘economics’’ tops the list with about 12.69 percent of the total output following
by ‘‘ psychology’’ and ‘‘management.’’ These three fields together construct about one-third
(30.68 percent) of the total output. Eight fields: public environmental and occupational
health, environmental studies, education and educational research, information science and
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library science, business and finance, planning and development, psychiatry, and area and
Asian studies together constitute 38.91 percent of the output and stands at the second level
of attention. Remaining 30.41 percent of the output is scattered in other 28 fields.

To analyze scientific activity of a country in a given field, investigating country citation
impact in the field is also important since it provides information about how country
publications are perceived by the international community. As Tables I and II indicate,
Iranian papers received 4,245 citations and Malaysian papers received 2,363
citations during the period. The psychology, psychiatry, and public, environmental, and
occupational health are the three high cited fields in Iranian social sciences (Table I). Based
on the data in Table II the articles published in psychology, economics, management, and
environmental studies are quoted more frequently than the others in Malaysia. Data on the

Table I.
Publication output and
citation distribution of

individual fields in Iran

Field Publication Rank Citation Rank
Mean

citation/paper Rank

Psychology 320 1 1,684 1 5.26 2
Public, environmental, and
occupational health 269 2 539 3 2 19
Psychiatry 84 3 672 2 8 1
Information science and library science 65 4 196 4 3.02 11
Nursing 42 5 100 8 2.38 17
Environmental studies 39 6 124 5 3.18 12
Substance abuse 34 7 109 7 3.21 10
Economics 31 8 59 11 1.90 20
Management 31 9 116 6 3.74 5
Rehabilitation 29 10 100 8 3.45 8
Education and educational research 29 10 25 18 0.86 27
Social sciences, interdisciplinary 28 11 71 9 2.54 16
Linguistics and language 26 12 5 26 0.19 33
Family studies 19 13 60 10 3.16 13
Sociology 18 14 27 17 1.5 23
Social sciences and biomedical 16 15 37 13 2.38 17
Anthropology 14 16 32 16 2.29 18
Ergonomics 14 16 56 12 4 3
Urban studies 14 16 16 20 1.14 25
International relations 13 17 10 23 0.77 28
Health policy and services 12 18 9 24 0.75 29
Planning and development 10 19 34 14 3.40 9
Transportation 10 19 32 16 3.20 11
Demography 9 20 33 15 3.67 6
Political science 9 20 4 27 0.44 31
Women’s studies 9 20 4 27 0.44 31
Area studies 7 21 5 26 0.71 30
Geography 7 21 12 22 1.71 22
Social work 7 21 13 21 1.86 21
Business 5 22 7 25 1.40 24
Ethics 5 22 19 19 3.80 4
Gerontology 5 22 13 21 2.60 15
Law 5 22 5 26 1 26
Communication 4 23 1 28 0.25 32
Social issues 3 24 9 24 3 14
Hospitality, leisure, sports and tourism 2 25 7 25 3.5 7
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tables indicate that the citation patterns and the publication activity across different
fields and between the two countries are not similar.

Average citations per article for different fields (Tables I and II), showing that citation
practices differ markedly. On the other hand, part of the difference is simply that the
citation cultures differ from field to field, and scientists will cite papers at different rates
even within a domain. As regards citations per articles, often very small social sciences
fields are mostly quoted only very infrequently in absolute terms of publication. For
instance in Table II, the citation rate for ‘‘transportation’’ (with two papers) and ‘‘social
science, biomedical’’ (four papers) are 16.5 and 5, respectively. The total mean citation per

Table II.
Publication output and
citation distribution of
individual fields in
Malaysia

Fields Publication Rank Citation Rank
Mean

citation/paper Rank

Economics 91 1 252 2 2.77 19
Psychology 71 2 341 1 4.80 7
Management 58 3 209 4 3.60 13
Public, environmental, and
occupational health 49 4 62 15 1.26 26
Environmental studies 47 5 230 3 4.89 6
Education and educational research 46 6 94 8 2.04 22
Information science and library Science 32 7 67 11 2.09 21
Business and finance 31 8 88 9 2.84 18
Planning and development 27 9 111 7 4.1 10
Psychiatry 26 10 143 5 5.5 3
Area and Asia studies 21 11 18 22 0.86 29
Geography 19 12 128 6 6.74 2
Social sciences and Interdisciplinary 18 13 66 12 3.66 12
International relations 18 13 64 13 3.55 14
Ergonomics 17 14 63 14 3.71 11
Sociology 16 15 27 19 1.69 23
Anthropology 15 16 69 10 4.6 9
Urban studies 14 17 67 11 4.78 8
Health policy and services 10 18 51 16 5.1 4
Substance abuse 10 18 41 17 4.1 10
Language and linguistics 10 18 7 25 0.7 30
Nursing 8 19 27 19 3.37 16
Religion 7 20 6 26 0.86 29
Women’s studies 7 20 15 23 2.14 20
Family studies 6 21 21 20 3.5 15
Ethics 5 22 8 24 1.6 24
Law 5 22 15 23 3.00 17
Rehabilitation 5 22 3 26 0.6 31
Social work 5 22 6 26 1.2 27
Demography 4 23 2 27 0.5 32
Social sciences and biomedical 4 23 20 21 5.00 5
Communication 3 24 0 29 0.00 33
Political sciences 3 24 4 25 1.33 25
Ethnic studies 2 25 1 28 0.5 32
Social science and mathematical methods 2 25 0 29 0.00 33
Transportation 2 25 33 18 16.5 1
Gerontology 1 26 3 26 3.00 17
History of social science 1 26 1 28 1.00 28
Hospitality, leisure, sports, and tourism 1 26 0 29 0.00 33
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paper for Iranian social sciences is 2.41 and for Malaysian papers is 3.01. The vary
nature of citation practice means that average can be disproportionately affected by a
single highly cited publication. The smaller the number of publications analyzed, the
greater the effect such an item will have on the average. As it is obvious from the two
Tables I and II, mathematically, the rankings for citation measures can be seen to differ
significantly from those for publication measures. In fact the result revealed that
publication, citation, and average citation rates differ among fields of social sciences.
Therefore, from a bibliometric perspective the results demonstrate that various measures
are necessary to adequately identify the comparative strengths and weakness of selected
fields. Research by Sternberg and Litzenberger (2005) supports this conclusion.

Scientific power index
Research usually has multiple goals and it is therefore reasonable that its value must be
judged by multiple criteria. Ideal evaluation measures would be built upon the various
aspects of knowledge creation and circulation. The sole reliance on citation or publication
data provides at best an incomplete and often shallow understanding of research; the data
may be valid only when reinforced by other judgments (IMU-ICAM-IMS, 2008). For this
reason, only an evaluation which uses a broad range of publication and citation measures
can do justice to the strength or weakness of individual disciplines. In order to measure the
areas of strength and weakness the author developed a scientific power index (PI) based
on this idea that ‘‘research assessment must be done using simple and objective methods.’’
PI characterizes the relative research power a country devotes to a given fields and takes
into consideration the effect of the publication, citation, as well as the size of the set fields.
PI is the scientific power of the country in the given science fields. The index can be
applied to the strength and weakness of an individual field among the other fields in a
country. This synthetic method is creating a holistic view about the scientific activity of a
country. PI measure can simply be defined as follows.

Here

PI ¼ ½Pij� nij� : ½Cij=TCi� þ ½nij=Tni�
PIs ¼ PI > M

PIw ¼ PI < M

where Pij ¼ number of publication of a country (i) in a field (j) in the set of search result;
nij ¼ number of non-cited publication of a country (i) in the set of search result;
Cij ¼ number of citation of a country (i) in a field (j) in the set of search result; TCi ¼ total
number of citations of a country (i) in all fields in the set of search result; Tni ¼ total
number of non-cited publication of a country (i) in all fields in the set of search result;
M ¼ the average of PI a country in all fields in the set of search result.

In the equation, the first monomial [Pij – nij] indicates the specific quantity of
publication, by viewing the quantity of cited publication. The second monomial [Cij/Tci]
is used to normalize the difference in citation count in each subject category or field.
Finally, the third monomial [nij/Tn] is used to normalize the difference in the number of
non-cited publication in each subject category or field. The number of items above the
average, which is PIs, is the strength fields, and the number of items under the average,
which is PIw, is the weak fields in the country in the set of search result. Fields appearing
with high PI indicate mainstream or dominant disciplines (Davarpanah, 2009).
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Diversity of science is mirrored by the variety of actors’ involvements. For sound
comparisons, bibliometricians proposed various topologies and solutions for field
normalization. As far as impact (citation per publication) is concerned, a common method
is the normalization by the mean of the field, giving the relative impact (Zitt and
Bassecoulard, 2008). Since the citation conventions differ among different fields (Thijs and
Glanzel, 2009), the index normalized by the average number of citation or publication. The
data set of individual fields is a subset of more full data about all the fields. So, we can
think of ni as being an average number of non-cited papers, and Ci an average number of
citation from other fields between the given papers of the fields under consideration.

This metrics-based model, using objective, transparent indicators drawn from a
range of readily available measures, provides many points and makes it easy to note
visually the differences between the data. The figures in Tables III and IV show these
relative differences explicitly. The ranking of the fields changes dramatically when PI

Table III.
Social sciences PI
in Iran

Fields Non-cited Pi-n Ci/TC Pi-n� Ci/TC n/Tn PI

Psychology 60 260 0.40 104 0.130 104.13
Public, environmental, and
occupational health 147 122 0.13 15.86 0.32 16.18
Psychiatry 13 71 0.16 11.36 0.028 11.39
Information science and library science 29 36 0.05 1.8 0.063 1.863
Nursing 11 31 0.02 0.62 0.024 0.64
Environmental studies 16 23 0.03 0.69 0.035 0.72
Substance abuse 9 25 0.03 0.75 0.019 0.77
Economics 15 16 0.01 0.16 0.032 0.19
Management 9 22 0.03 0.66 0.02 0.68
Rehabilitation 12 17 0.02 0.34 0.03 0.37
Social sciences and interdisciplinary 6 22 0.02 0.44 0.01 0.45
Education and educational research 18 11 0.006 0.066 0.04 0.7
Family studies 4 15 0.01 0.15 0.009 0.16
Sociology 10 8 0.006 0.048 0.02 0.068
Social sciences and biomedical 6 10 0.009 0.09 0.01 0.1
Linguistics and language 22 4 0.001 0.004 0.05 0.054
Anthropology 1 13 0.007 0.09 0.002 0.092
Ergonomics 4 10 0.01 0.1 0.009 0.109
Urban studies 7 7 0.004 0.28 0.01 0.29
International relations 9 4 0.002 0.008 0.02 0.028
Health policy and services 6 6 0.002 0.012 0.01 0.022
Planning and development 5 5 0.008 0.04 0.01 0.05
Transportation 3 7 0.007 0.049 0.006 0.055
Demography 4 5 0.008 0.04 0.009 0.049
Political science 4 5 0.0009 0.0045 0.009 0.054
Women’s studies 8 1 0.0009 0.0009 0.002 0.0029
Area studies 5 2 0.001 0.002 0.01 0.012
Geography 4 3 0.003 0.009 0.009 0.018
Social work 2 5 0.003 0.015 0.004 0.019
Business 3 2 0.002 0.004 0.006 0.01
Ethics 0 5 0.004 0.02 0.00 0.02
Gerontology 2 3 0.003 0.009 0.004 0.013
Law 3 2 0.001 0.002 0.006 0.008
Communication 3 1 0.0002 0.0002 0.006 0.0062
Social issues 1 2 0.002 0.004 0.002 0.006
Hospitality, leisure, sports, and tourism 0 2 0.002 0.004 0.00 0.004
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measures are used instead of absolute output, citation and also citation per article.
Overall, the matrix, which takes into account the locational strengths and weakness of
the individual fields, of course, shows the low values in relation to the citation rate per
article. The performance of the fields so far changes when PI is taken into
consideration as a measure of scientific power. Although the top fields are still among
the first group in the following figures, the order of the fields and the intervals between
them change significantly in comparison with the ranking discussed thus far.

Data presented in Table III indicate that the mean PI for Iranian social sciences is 3.87;
thus, the ‘‘psychology’’ (PI ¼ 104.13), ‘‘public, environmental and occupational health’’
(PI ¼ 16.18), and ‘‘psychiatry’’ (PI ¼ 11.39) which received the PI number above the

Table IV.
Social sciences PI

in Malaysia

Fields Non-cited Pi-n Ci/Tc Pi-n�Ci/TC n/Tn PI

Economics 34 57 0.107 6.09 0.13 6.22
Psychology 14 57 0.14 8.21 0.05 8.26
Management 24 34 0.088 2.99 0.09 3.08
Public, environmental, and
occupational health 22 27 0.026 0.70 0.08 0.78
Environmental studies 13 34 0.097 3.30 0.05 3.35
Educational and educational research 17 29 0.040 1.16 0.06 1.22
Information science and library science 16 16 0.028 0.45 0.06 0.51
Business and finance 13 18 0.037 0.67 0.05 0.72
Planning and development 14 13 0.047 0.61 0.05 0.66
Psychiatry 2 24 0.060 1.44 0.007 1.45
Area and Asia studies 15 6 0.008 0.048 0.06 0.11
Geography 6 13 0.054 0.70 0.02 0.72
Social sciences and interdisciplinary 8 10 0.028 0.28 0.03 0.31
International relations 6 12 0.027 0.32 0.02 0.34
Ergonomics 6 11 0.026 0.29 0.02 0.31
Sociology 7 9 0.011 0.099 0.03 0.13
Anthropology 6 9 0.029 0.26 0.02 0.28
Urban studies 7 7 0.028 0.20 0.03 0.23
Health policy and services 1 9 0.022 0.20 0.004 0.20
Substance abuse 1 9 0.017 0.15 0.004 0.15
Language and Linguistics 5 5 0.003 0.015 0.02 0.035
Nursing 3 5 0.011 0.055 0.01 0.065
Religion 3 4 0.002 0.008 0.01 0.02
Women’s studies 3 4 0.006 0.024 0.01 0.03
Family studies 2 4 0.009 0.036 0.007 0.04
Ethics 3 2 0.003 0.006 0.01 0.02
Law 1 3 0.006 0.018 0.004 0.022
Rehabilitation 3 2 0.001 0.002 0.01 0.012
Social work 3 2 0.002 0.004 0.01 0.014
Demography 3 1 0.0008 0.0008 0.01 0.011
Social sciences and biomedical 1 3 0.008 0.024 0.004 0.028
Communication 3 0 0.00 0.00 0.01 0.01
Political sciences 0 3 0.002 0.006 0.00 0.006
Ethnic studies 1 1 0.0004 0.0004 0.004 0.0044
Social science and mathematical methods 2 0 0.00 0.00 0.007 0.007
Transportation 0 2 0.014 0.028 0.00 0.028
Gerontology 0 1 0.0013 0.0013 0.00 0.0013
History of social science 0 1 0.0004 0.0004 0.00 0.0004
Hospitality, leisure, sports, and tourism 1 0 0.00 0.00 0.004 0.004
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average are the dominant fields in Iranian social sciences. Malaysian data analysis has
shown that the ‘‘psychology’’ (8.26), ‘‘economics’’ (6.22), ‘‘environmental studies’’ (3.35),
‘‘management’’ (3.08), ‘‘psychiatry’’ (1.45), ‘‘education and educational research’’ (1.22), and
‘‘public, environmental and occupational health’’ (0.78) are above the average in terms of
PI (PI > 0.75, M ¼ 0.75); therefore, these seven fields are strength, and the other
remaining fields are the weak fields in social sciences of Malaysia. The ‘‘psychology,’’
‘‘economics,’’ ‘‘environmental studies,’’ and ‘‘management’’ are the stronger than the other
fields when total PI measures are taken into account; thus, these are the mainstream or
dominant fields in Malaysian social sciences (Table IV).

The PI performance of the two countries was compared in Table V. The disciplinary
characterization of the Iranian social sciences research identifies that emphasis is
placed on ‘‘psychology,’’ ‘‘public, environmental, and occupational health,’’ and
‘‘psychiatry.’’ In contrast in Malaysia emphasis is placed on seven fields and that the
publications distribution may be more balanced. The results of the analysis using t test
indicate that the ‘‘psychology,’’ ‘‘public, environmental, and occupational health,’’ and
‘‘psychiatry’’ in Iran are stronger than Malaysia; in contrast, Malaysian social
scientists’ performance in ‘‘economics,’’ ‘‘environmental studies,’’ ‘‘management,’’ and
‘‘education and educational research’’ is greater than Iranian social scientists’ activities.
The psychology is the common top field in the both countries. However, the small size
of social science research in the two countries and its disciplinary distribution are
indicative of the fact that the Iranian and Malaysian universities do not promote the
fields of social sciences research.

Conclusion
The differences in rankings for measures of publication output and citation
distribution are large, which justifies the use of both joint categories of measures as
scientific PI. This index was intended to address the different ranking of other
bibliometric indicators such as total number of papers, total number of citations, and
mean citation per paper. The data analysis showed that the index work properly for
comparing the strength and weakness of a field and find a single number criteria. It
should be noted that the criterion used for the P-index is a consideration of both
quantity and quality of research works by which the difference of subject category or
fields carefully been normalized. The advantage with this model is that one does not
need to collect raw data from the universities or journals. The raw data for scientific PI
can be collected directly from the ISI databases, this procedure is much less cost and
valid for measuring. One gets the raw data directly from the database of the ISI/WOS,
then, this procedure is much less cost and valid for comparison. The other advantage
emphasized is that this model proposes an objective mode of measuring performance

Table V.
Comparison of Iranian
and Malaysian PI in
social sciences

Fields Iran PI Malaysia PI

Psychology 104.13 8.26
Public, environmental, and occupational health 16.18 0.78
Psychiatry 11.39 1.45
Economics 0.19 6.22
Environmental studies 0.72 3.35
Management 0.68 3.08
Education and educational research 0.7 1.22
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at an aggregate level that will allow a comparison of individual fields within different
disciplinary areas like technological sciences, medicine, natural science, social sciences,
and humanities at national or global levels. However, the result of the index
performance is dependent on the method used for the subject category. Also, a special
note of caution is required concerning the small numbers of publications tabulated in
some research fields or subject categories. The method presented here could be refined,
for example through the inclusion of the number of scientists included in the input data
of the field. It may be suggested for ranking scientists by excluding self-citation and
compare the result with h-index that was developed by Hirsch (2005). By examining
both quantity and quality indicators, a number of normative policy implications can be
derived from this composite analysis like distributing funds among different faculties
or departments of universities, or allocating grants among applications from various
scientific disciplines.
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