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Applying the CSS method to bibliometric indicators used
in (university) rankings
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Abstract This Letter to the Editor proposes to use the CSS method for classifying ranking
results (e.g. from university rankings) into meaningful groups.
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The ranking of institutions and other units (e.g. countries and single researchers) charac-
terizes the modern science. For example, institutions and countries are ranked by the
Nature Index (http://www.natureindex.com) which counts the number of publications in
reputable journals (Bornmann and Haunschild 2016). The Leiden Ranking (http://www.
leidenranking.com) lists universities by using different bibliometric indicators which focus
on the publication output and citation impact of publications. The problem with these and
other rankings is that the user is especially interested in ranking positions rather than
meaningful differences between units. The Leiden Ranking, for example, publishes for
universities the share of papers which belongs to the 10% most frequently cited papers in
corresponding subject categories and publication years (Ppi0%). There are 63 ranking
positions between Univ Hull (position 200) and Univ Bern (position 137), although the
difference between both universities is only 1% point. In order to avoid the interpretation
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of ranking positions without considering the differences in indicator values, it has been
suggested to group the evaluated units meaningfully.

The CHE Ranking (http://www.che-ranking.de) uses several indicators to rank German
universities. In order to avoid the focus of the users on ranking positions, it applies two
methods to group the universities. (1) The indicator values are used to identify the 25% of
the institutions with the best values (the first quartile) as well as the next 50% (second and
third quartiles) and the bottom 25% (fourth quartile). (2) Confidence intervals of institu-
tional indicator values are calculated. If the mean value across all institutions is outside the
lower bound of an institution, the institution is assigned to the top group. If the mean is
outside the upper bound, the institution is assigned to the bottom group. All other insti-
tutions, for which the mean is positioned within the confidence interval, are part of a
middle group. Both methods which are used in the CHE Ranking allow meaningful sep-
arations of institutional groups based on established statistical methods.

In this Letter to the Editor a third method of group formation is proposed which is based
on the Characteristics Scores and Scales (CSS) method—‘“a parameter-free solution for the
assessment of outstanding performance” (Glidnzel et al. 2016). This method was introduced
by Glénzel and Schubert (1988) to assign single publications in a field and publication year
to meaningful impact groups (as a rule four groups). Characteristic scores are obtained
from iteratively truncating samples at their mean value and recalculating the mean of the
truncated sample until the procedure is stopped or no new scores are generated: In the first
step the mean citation impact is calculated for all papers in a field and publication year. All
papers with citations counts below the mean are classified as “poorly cited”. The papers
with citation counts above the mean are used for further calculations in the second step. For
these papers the mean citation impact is calculated again and the papers with citation
counts below the mean are assigned to the category “fairly cited”. In the third step the
procedure of mean calculation and separation of two groups is repeated which results in
two further impact groups labelled as “remarkably cited” and “outstandingly cited”. If all
papers in a database (e.g. Web of Science) are classified in this way based on their different
assignment to fields and publication years, the share of papers published by units (e.g.
researchers or institutions) in these impact categories can be determined. Large shares of
papers in the categories “remarkably cited” and “outstandingly cited” point to successful
research activities measured in terms of citations. It is an advantage of CSS that “it is self-
adjusting, that is, no predefined thresholds, such as given numbers of citation or per-
centiles, are necessary” (Glinzel et al. 2016).

In principle, the CSS method can not only be used for the classification of single papers, but
also to assign institutions in rankings to meaningful groups. For that, the user of the ranking
selects the indicator of interest and calculates the necessary mean values for the group
formation—provided the complete data are freely available. For example, the underlying data
for the Leiden Ranking can be downloaded from the Centre for Science and Technology
Studies (CWTS) web site (http://www.leidenranking.com/downloads). Using the Piyp109%
indicator (the number of top-cited papers), one receives the following thresholds for the four
impact groups (considering fractionally counted papers from all sciences in 2011-2014):
“poorly cited” < Piopioe = 386.3774 > “fairly cited” < Pipi09 = 888.7805 > “re-
markably cited” < Pyp109 = 1544.48 < “outstandingly cited”. Twenty-six universities are
outstandingly cited (3%), 56 remarkably cited (7%), 172 fairly cited (20%) and 588 poorly
cited (70%). This distribution of percentages (3—7-20-70%) is similar to distributions which
are reported by Glianzel and Schubert (1988) and Albarran and Ruiz-Castillo (2011) based on
the impact of single publications. Thus, the distribution seems to follow a general pattern
which is independent of publication year and citation window. Similar distribution properties
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have recently been reported by Chi and Glidnzel (2016) in the context of Thomson Reuters’
“usage count” statistics provided by the Web of Science Core Collection database.

The application of the CSS method could also be of interest for the classification of
highly-cited researchers (HCR, http://highlycited.com/). Clarivate Analytics, formerly the
IP and Science business of Thomson Reuters, publishes annually those researchers which
have published the most highly-cited papers in their discipline. In order to reduce the set of
researchers with at least one highly-cited paper to researchers with a substantial number of
highly-cited papers, the square root of all researchers with at least one highly-cited paper is
used as threshold. If the CSS method would be used instead, more than two HCR groups
could be built within each discipline. In order to show only researchers with a substantial
number of highly-cited papers the HCR list on www.highlycited.com could show all
researchers above the “poorly cited” group (here: researchers with only a few highly-cited
papers). The listed HCR could then be separated into three groups: “fairly number of
highly-cited papers”, “remarkably number of highly-cited papers” and “outstandingly
number of highly-cited papers”.
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