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The SCIimago Institutions Rankings (SIR) World Reports are published annually. These reports
contain an international ranking of more than 2000 research institutions and organizations. The
indicator values are based on publication and citation data from Scopus (Elsevier) for research-

devoted institutions with at least 100 papers published within the year under study.

The second edition published in 2010 included four indicators for each institution: (1) publication
output, (2) the percentage of output produced in collaboration with foreign institutions

(international collaboration), (3) the ratio between the average scientific impact of an institution and
the world average impact of papers published in the same time period and subject area (normalized
impact), (4) the ratio of papers which an institution publishes in the most influential scholarly

journals of the world (high-quality publications).

Subject areas are defined by Elsevier in Scopus on the base of journal classifications. The
delineations in terms of subject areas provided by Scopus are continuously improved by SCimago

using, among other things, the categorizations of the Web-of-Science and Medline (Lopez-lllescas,
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de Moya-Anegon, & Moed, 2008; Lopez-lllescas, Noyons, Visser, De Moya-Anegén, & Moed,
2009). However, journal classifications remain a reduction of the complexity of inter-journal and
inter-discipline relations which cannot be expected to match one-by-one (Boyack & Klavans, 2011;
Rafols & Leydesdorff, 2009). The use of index terms (e.g., MeSH terms) provided by discipline-
specific data bases (e.g., MEDLINE, US National Library of Medicine) where papers are classified
to subject areas on a paper-by-paper basis might be more appropriate than journal classifications
(Bornmann, Mutz, Neuhaus, & Daniel, 2008; Leydesdorff, 2006), but these classifications have not

been available for large-scaled discipline-overlapping analyses hitherto.

Recently, the third edition of the World Report (available at

http://www.scimagoir.com/pdf/sir_2011_ world_report.pdf) was published with a new “Excellence
Indicator” added. This indicator can be traced back to the methodological developments of
Bornmann and Leydesdorff (2011) and Leydesdorff, Bornmann, Mutz, and Opthof (2011). The
Excellence Indicator provides the percentage of papers published by an institution belonging to the
top-10% papers in terms of numbers of citations, normalized for the same field of publications and
the same publication year. Tijssen, Visser, and van Leeuwen (2002) and Tijssen and van Leeuwen
(2006) argued that the top-10% of papers with the highest citation counts in a publication set can be

considered as highly cited (see also Lewison, Thornicroft, Szmukler, & Tansella, 2007).

For example, an Excellence Indicator of 22% for an institution means that 22% of its papers belong
to the top-10% most-highly-cited papers among those published in the same year and subject area
(e.g., Biochemistry, Genetics & Molecular Biology; Immunology & Microbiology). SCimago uses

an inclusive definition of the top-10%: when a set of documents has the same number of citations as

the last document of the 10% core, these documents are all considered as part of the top-10% set. In
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some cases, the top-10% set is thus larger than 10%, but this is usually within the rounding of the

first decimal.

The indicator can be considered as an item-oriented field-normalized citation score because each
paper in an institutional publication set is analyzed whether it belongs to the top-10% of papers in

the set of papers (covered by Scopus) with the same publication year and subject area. However,
different from normalizations based on average values (Lundberg, 2007; Opthof & Leydesdorff,
2010; Waltman, van Eck, van Leeuwen, Visser, & van Raan, 2011), the top-10% can be considered
as a non-parametric statistics. This non-parametric approach accounts for the prevailing skewedness

of citation distributions (Albarran, Crespo, Ortufio, & Ruiz-Castillo, 2011; Seglen, 1992).

The Excellence Indicator has two advantages: First, the percentage for an institution (the observed
number) can be compared with the reference value (expected value) of 10%. The expected number
in the top-10% for a set of papers selected at random would be 10% (Agarwal & Searls, 2009;
Bornmann & Mutz, 2011). Accordingly, institutions in the World Report with percentages above
10% perform above expectation (or, in other words, above the reference standard), and institutions
with percentages below 10% perform below expectation. The percentages of different institutions
(and their deviations from 10%) can be compared directly with one another since these ratios were

already normalized for respective publication years and subject areas.

Secondly, the Excellence Indicator allows for testing whether (1) the difference between the
institution’s percentage and the expected value of 10% or (2) the percentage difference between two
institutions are statistically significant. The statistical significance test analyzes whether the
difference (e.g., between the observed and expected institution’s number of top-10% papers) which

is reached on the base of a sample (e.g., papers published between 2003 and 2007) is valid (in all
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likelihood) for all (ever published) papers of the institute in question (covered by Scopus)
(Bornmann, et al., 2008). If the test is statistically significant the difference does not seem to be a

random event but can be interpreted beyond the analyzed sample data.

The appropriate test is thaest for two independent proportions (Sheskin, 2007, pp. 637-643). This
test can be used for evaluating both the degree to which an observed number differs from the
expected number and whether the observed numbers for two institutions differ, respectively

(Bornmann & Leydesdorff, 2011). In general, the test statistics can be formulated as follows:

P =P

Jpa— p){l + 1}
nl n2

where: R and n are the numbers of all papers published by institutions 1 and 2 (under the column

Z=

“Output” in the World Report); and;@and p are the values of the Excellence Indicators of

institutions 1 and 2. Furthermore:

— t1 + t2
r.Il + n2
where: { and § = the numbers of top-10% papers of institutions 1 and 2. These numbers can be
calculated on the base of “Output” and “Excellence Indicator”. In the case of testing observed
versus expected for the same set mp; p; is the observed value of the Excellence Indicator and p

the expected value which is for stochastic reasons: 10% of n
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An absolute value of larger than 1.96 indicates statistical significance of the difference between
the two proportions at the five percent leyet.05); the critical value for a test at the one-percent
level (p<.01) is 2.576. If a reader of the World Report conducts a series of tests for many
institutions, a higher significance level than five percent may have to be chosen. There is a

possibility of family-wise accumulation of Type-I errors (Leydesdorff, et al., 2011).

For example, at the f7osition in the SCIimago Institutions Rankings, University of California,
Los Angeles (UCLA) has an output of 37,994 papers with an excellence rate of 28.9%. Stanford
University follows at the 1® position with 37,885 papers and a 29.1% excellence rate. Using the
above formulas, z= - 0.607. The difference between these two institutions thusitatisically

significant. A calculator is provided at http://www.leydesdorff.net/scimagoll/scimagoiil.xls

which one can fill out this test for the comparison of any two institutions and also for each
institution on whether it scores significantly above or below expectation (assuming that 10% of the

papers are for stochastic reasons in the top-10% set).

As the interpretations and calculations described in this Letter to the Editor show, the simple

percentage of top-10% papers for an institution — the new Excellence Indicator — offers already a lot

of possibilities for the comparison of an institution against an expectation or reference standard, and

with other institutions by using non-parametric statistics for testing significance. Leydesdorff and
Bornmann (2011) further developed this statistics to the Integrated Impact | ndic&Bpm¢hich
allows for more refinement of the choices, but this measure is perhaps less intuitively easy to

understand than the top-10% for a non-specialist audience (Bornmann & Leydesdorff, in press).



This is the preprint of a paper that is accepted for publication
in the Journal of Informetrics

References

Agarwal, P., & Searls, D. B. (2009). Can literature analysis identify innovation drivers in drug
discovery? Nature Reviews Drug Discovery, 8(11), 865-878. doi: 10.1038/Nrd2973.

Albarran, P., Crespo, J., Ortuiio, I., & Ruiz-Castillo, J. (2011). The skewness of science in 219 sub-
fields and a number of aggregates. Scientometrics, 88(2), 385-397. doi: 10.1007/s11192-
011-0407-9.

Bornmann, L., & Leydesdorff, L. (2011). Which cities produce more excellent papers than can be
expected? A new mapping approach—using Google Maps—based on statistical significance
testing. Journal of the American Society of Information Science and Technology, 62(10),
1954-1962.

Bornmann, L., & Leydesdorff, L. (in press). Which cities' paper output and citation impact are
above expectation in information science? Some improvements of our previous mapping
approaches. Journal of Informetrics

Bornmann, L., & Mutz, R. (2011). Further steps towards an ideal method of measuring citation
performance: the avoidance of citation (ratio) averages in field-normalization. Journal of
Informetrics, 5(1), 228-230.

Bornmann, L., Mutz, R., Neuhaus, C., & Daniel, H.-D. (2008). Use of citation counts for research
evaluation: standards of good practice for analyzing bibliometric data and presenting and
interpreting results. Ethicsin Science and Environmental Politics, 8, 93-102. doi:
10.3354/esep00084.

Boyack, K. W., & Klavans, R. (2011). Multiple dimensions of journal specifity: why journals can't
be assigned to disciplines. In E. Noyons, P. Ngulube & J. Leta (Eds.), The 13th Conference
of the International Society for Scientometrics and Informetrics (pp. 123-133). Durban,

South Africa: ISSI, Leiden University and the University of Zululand.

Lewison, G., Thornicroft, G., Szmukler, G., & Tansella, M. (2007). Fair assessment of the merits of
psychiatric research. British Journal of Psychiatry, 190, 314-318. doi:
10.1192/bjp.bp.106.024919.

Leydesdorff, L., & Bornmann, L. (2011). Integrated Impact Indicators (I13) compared with Impact
Factors (IFs): an alternative research design with policy implications. Journal of the
American Society of Information Science and Technology, 62(11), 2133-2146.

Leydesdorff, L., Bornmann, L., Mutz, R., & Opthof, T. (2011). Turning the tables in citation
analysis one more time: principles for comparing sets of documents. Journal of the
American Society for Information Science and Technology, 62(7), 1370-1381.

Leydesdorff, T. (2006). Can scientific journals be classified in terms of aggregated journal-journal
citation relations using the Journal Citation Reports? Journal of the American Society for
Information Science and Technology, 57(5), 601-613.

Lopez-lllescas, C., de Moya-Anegon, F., & Moed, H. F. (2008). Coverage and citation impact of
oncological journals in the Web of Science and Scopus. Journal of Informetrics, 2(4), 304-
316. doi: 10.1016/}.j0i.2008.08.001.

Lépez-lllescas, C., Noyons, E., Visser, M., De Moya-Anegon, F., & Moed, H. (2009). Expansion of
scientific journal categories using reference analysis: How can it be done and does it make a
difference? Scientometrics, 79(3), 473-490.

Lundberg, J. (2007). Lifting the crown - citatiorseore. Journal of Informetrics, 1(2), 145-154.

Opthof, T., & Leydesdorff, L. (2010). Caveats for the journal and field normalizations in the CWTS
("Leiden™) evaluations of research performanioernal of Informetrics, 4(3), 423-430.

Rafols, I., & Leydesdorff, L. (2009). Content-based and algorithmic classifications of journals:
perspectives on the dynamics of scientific communication and indexer effects. Journal of
the American Society for Information Science and Technology, 60(9), 1823-1835.



This is the preprint of a paper that is accepted for publication
in the Journal of Informetrics

Seglen, P. O. (1992). The skewness of sciefmenal of the American Society for Information
Science, 43(9), 628-638.

Sheskin, D. (2007). Handbook of parametric and nonparametric statistical proceduregith ed.).
Boca Raton, FL, USA: Chapman & Hall/CRC.

Tijssen, R., & van Leeuwen, T. (2006). Centres of research excellence and science indicators. Can
‘excellence' be captured in numbers? In W. Glanzel (Ed.), Ninth International Conference
on Science and Technology Indicators (pp. 146-147). Leuven, Belgium: Katholieke
Universiteit Leuven.

Tijssen, R., Visser, M., & van Leeuwen, T. (2002). Benchmarking international scientific
excellence: are highly cited research papers an appropriate frame of reference?
Scientometrics, 54(3), 381-397.

Waltman, L., van Eck, N. J., van Leeuwen, T. N., Visser, M. S., & van Raan, A. F. J. (2011).
Towards a new crown indicator: some theoretical considerations. Journal of Informetrics,
5(1), 37-47. doi: 10.1016/}.j0i.2010.08.001.



