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Abstract
Purpose: The single publication h index has been introduced by Schubert (2009) as the h
index calculated for the list of citing publications of one single publication.
Approach: In this paper, we present a Web application where the single publication h index
and related performance measures (the single publication m index, h2 lower, h2 center, and h2
upper) can be automatically calculated for any publication indexed by Google Scholar.
Findings: The use of the application is demonstrated by means of the citation performance of
two publications.
Originality: To our knowledge, our Web application is the first instrument to calculate
automatically the single publication h index and related performance measures based on
Google Scholar data. This service is a real novelty especially from the perspective of the
related performance measures.
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Introduction
Jorge Hirsch (2005) has proposed the h index as a criterion to quantify the scientific
output of a single researcher. “The automatic calculation of h-indices has even become a
built-in feature of major bibliographic databases such as Web of Science and Scopus” (van
Eck & Waltman, 2008, p. 263). In recent years, it has been proposed to use the h index not
only for the performances measurement of single scientists, but also of journals, research
groups, departments, and countries (see here Bornmann & Daniel, 2007; Bornmann & Daniel,
2009; Egghe, 2010). Schubert (2009) suggests to calculate the h index for the citing
publications of one single publication. This results in the so-called “single publication h
index.” To calculate this index the citing publications of one single publication are gathered in
a publication list. Next, the citation counts are added to each (citing) publication in that list.
The single publication h index for the publication in question is that number of (citing)
publications in the list with citation counts ≥ h.
Schubert (2009) justifies his proposal to calculate an h index for single publications as
follows: “Citation indicators usually measure the „direct impact‟ of publications, i.e., the
amount of the citations received (whether in the form of simple counts, weighted sums or
normalized units). Undoubtedly, however, publications may exert influence also indirectly,
e.g., through their presence in reference lists … It seems therefore reasonable to construct
indicators that take into account not only the direct [but] also the indirect citation influence of
publications” (p. 560). Especially for a highly cited publication the additional consideration of
indirect citation influence should result in a more refined performance picture than with the
use of bare citation counts. In this paper, we present a Web application to calculate the single
publication h index with Google Scholar (GS) data (provided by Google, Inc., headquartered
in Mountain View, California).
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In recent years, several disadvantages of the h index have been pointed out which are
also valid for the single publication h index (e.g., it is insensible for highly-cited publications
in a publication list). This has led to the development of numerous variants of the h index
(e.g., a index, m quotient, m index, and g index) (see an overview in Bornmann & Daniel,
2009). The results of Bornmann, Mutz, and Daniel (2008) and Bornmann, Mutz, Daniel,
Wallon, and Ledin (2009) show that regarding the h index and its variants, we are dealing
with two types of indices: One type describes the most productive core within a publication
list in terms of citation performance (e.g., the h index) and gives the number of publications in
that core. The other type of indices describes the impact of the publications in the core (e.g.,
the m index: the median number of citations received by publications in the Hirsch core – this
is the publications ranking smaller than or equal to h). For evaluative purposes, Bornmann,
Mutz, and Daniel (2008) propose the use of a combination of two indices, where one index
relates to the one index type and the other index relates to the other type. Against this
backdrop, our Web application does not only calculate the single publication h index, but also
the single publication m index.
Bornmann, Mutz, and Daniel (2010) introduce an approach providing additional
information to the h index: h2 lower, h2 center, and h2 upper. As the results of Bornmann,
Mutz, and Daniel (2010) show scientists with similar h index values may be very different
research performance types. Their approach allows the quantification of three areas within a
citation distribution: the low impact area (h2 lower), the area captured by the h index (h2
center), and the area of publications with the highest visibility (h2 upper). The h index refers
to the area h*h and captures normally only a small part of the publication and citation data in
a publication list, if the distribution is right-skewed. The h index does not take into
consideration the areas starting at h citations (h2 upper) or starting at h publications (h2 lower).
For this reason, the area proportions h2 lower, h2 center, and h2 upper are provided as
additional information to the single publication h index and m index by our Web application.

Figure 1. Search results for “h-index“ based on a Google Scholar search. (Date of search:
04/15/2010)
A high percentage for h2 upper indicates a publication list dominated by highly cited
publications. A high percentage for h2 lower indicates a relatively large number of
publications of little impact in the list.

Description of the Web application
The web application can be accessed at http://labs.dbs.uni-leipzig.de/gsh. It is built on
top of GS, i.e., it automatically retrieves the relevant GS data during run-time. This
application is freely available for everyone and can be used without fees.
To find a publication in GS for the calculation of the single publication h index and the
related performance measures, relevant keywords from the title of a publication, the author
and/or journal names are entered into the search field. As an example here, we use a
publication of one of the authors entitled “Does the h-index for ranking scientists really
work?” which appeared in Scientometrics in 2005. By using the key word “h index” a search

Figure 2. Analysis result for the publication “Does the h-index for ranking of scientists really
work“ by Bornmann and Daniel (2005) including self-citations. The result comprises h index,
h2 upper, h2 center, h2 lower, m index, and the total number of citations. Additionally, the
citation distribution of the rank-ordered citing publications is plotted. (Date of analysis:
04/15/2010)
in GS brings about a list of more or less matching publications (see Figure 1). For each found
publication the title, the authors, the publication year, and the citation counts are displayed.
To get the single publication h index and the related measures, the publication in
question is marked and then the button “Get h index” is pressed. As a result the single
publication h index, h2 lower, h2 center, h2 upper, the single publication m index, and the total
citation counts (#citations) are displayed (see Figure 2). The bottom part of the Web page
comprises a citation distribution graph of the citing publications. To this end, the citing
publications are rank-ordered by their citation numbers and the number of citations is plotted

Figure 3. Analysis result for the publication “Does the h-index for ranking of scientists really
work“ by Bornmann and Daniel (2005) excluding self-citations. The elimination of selfcitations leads to slightly different results (see Figure 2 for comparison). (Date of analysis:
04/15/2010)
for each citing publication. In addition, the graph visualizes the area proportions h2 lower, h2
center, and h2 upper. With a percentage of 53.3% for h2 upper it is clearly visible in Figure 2
that the citing publications of the publication in question are dominated by publications with
high citation counts.
Since citations for a single publication can consist of external- and self-citations, our
Web application offers the option to exclude self-citations from further computations. The
user may thereto uncheck the “incl. self-citations“ box and rerun the analysis (see Figure 3).
All citing publications of the publication in question sharing at least one author with that

Figure 4. Search result for “allintitle:merge purge large“. All retrieved Google Scholar records
refer to the same publication by Hernández and Stolfo (1995). (Date of search: 04/15/2010)
publication are filtered away for the calculation of the performance indicators. In the example
of Figure 3, the number of citations decreases from 133 to 121. The performance measures
are calculated on the basis of these 121 citing publications and their citations (self- and
external-citations). That means only self-citations of the publication in question are eliminated
whereas all citations (self- and external-citations) of the citing publications are used for the
computation of the h index and the related measures.
The Web application also addresses data quality problems of GS. In particular, GS
often contains duplicates for the same real world publication. For example, Figure 4 shows a
search result for “allintitle:merge purge large” consisting of eight GS records that all refer to
the same real-world publication (that ironically deals with the automatic identification of
duplicates) (Hernández & Stolfo, 1995). The user of our Web application may therefore mark
all duplicates of a publication in question and then perform a joint citation analysis. To this
end, the Web application retrieves the lists of citing publication for each selected GS record
individually and subsequently merges them into a combined list. In doing so, the Web

Figure 5. Analysis result for the top record of the search displayed in Figure 4. (Date of
analysis: 04/15/2010)
application ensures that all relevant citations are taken into account even if they refer to
different GS records. The consideration of duplicates can significantly influence the
computation of the single publication h index and related measures. Figure 5 shows the result
for the top record of the search displayed in Figure 4; Figure 6 shows the combined results for
all duplicates of Hernández and Stolfo (1995). The use of all duplicates leads to a higher
number of citations (528 vs. 492) and to a slightly higher h index value (55 vs. 54).

Figure 6. Joint analysis result for all publication records shown in Figure 4. The consideration
of all duplicates of the same real-world publication influences the results of the analysis, e.g.,
the h index. (Date of analysis: 04/15/2010)

Discussion
GS has been available on the Internet since 2004 as beta release, and it is particularly
interesting for conducting citation analyses, because in contrast to the other databases it can
be accessed for free (Neuhaus & Daniel, 2008). According to Harzing and van der Wal (2008)

“an important practical advantage of GS is that it is freely available to anyone with an Internet
connection and is generally praised for its speed. On the other hand, the WoS (Web of
Science, provided by Thomson Reuters, Philadelphia, PA, USA) is only available to those
academics whose institutions are able and willing to bear the (quite substantial) subscription
costs of the WoS and other databases in Thomson ISI‟s Web of Knowledge” (p. 62). In
addition, GS does not search only peer-reviewed and professional research journals (as WoS
does, for example): “It searches lots of non-traditional sources, including preprint archives,
conference proceedings and institutional repositories, often locating free versions of articles
on author websites” (Giles, 2005, p. 554). Because of the fee-based databases‟ poor coverage
of certain fields and the difficulty of citation analysis for publications that are not published in
journals indexed by Thomson Reuters (or in Scopus, provided by Elsevier, Amsterdam, the
Netherlands), the analysis of GS data can be a great advantage. The calculation of the single
publication h index and the related performance measures based on GS data by using our Web
application offers interesting insights into the citation performance not only of journal papers
but also of any other publication type (e.g., books, book chapter).
However, independently of the field or discipline, anyone using GS must be aware that
the database is still in beta testing (Bar-Ilan, 2008). According to an overview by Bar-Ilan
(2008), neither the Boolean operators nor the range operator (for limiting the date of
publication) work properly. Furthermore, it is not always possible “to correctly identify the
publication year of the item, and citations are not always attributed to the correct publication”
(Bar-Ilan, 2008, p. 260). For Jacso (2008a) GS “does a really horrible job matching cited and
citing references” and “often can‟t tell apart a page number from a publication year, part of
the title of a book from a journal name, and dumps at you absurd data” (see also Perkel,
2005). Jacso (2010) reviews the recent developments in Google Scholar‟s management of
bibliographic metadata and acknowledges the usefulness of GS‟s keyword search but, on the
other hand, illustrates GS data quality problems such as phantom authors and phantom

publication years. In addition, “the hit counts and the citation counts of Google Scholar keep
changing dramatically. If they were increasing, it could be chalked up to adding new records,
but often these counts decrease because of deleting records from the database” (Jacso, 2008b,
p. 270). Upon the background of these weaknesses it seems justified that Gardner and Eng
(2005) conclude that Google should improve GS significantly in the beta testing phase before
it becomes fully operational.
The reason for the improvable GS data quality lies in the automatic generation of the
GS data set (among other things, automatic extraction of references lists from PDF files),
which may lead to both heterogeneous bibliographic information for the same publication
(e.g., due to missing authors, authors listed in incorrect order, differences in the names used
for the journals or conferences) and errors in the metadata (e.g., due to typographical errors in
titles, extraction errors when splitting reference strings). The performances measures
calculated by our Web application may not be influenced significantly by the questionable
data quality as other measures, like the Journal Impact Factor (JIF, provided by Thomson
Reuters). The bibliographic information of the citing publications are of little importance for
the computation of the single publication h index (and the related measures) because only the
citation numbers of the citing publications are considered. This is not the case for other
metrics such as the JIF which relies on the publication year of the citing publications.
However, missing citations and phantom citations in GS, of course, may influence the
computation of the h index (and related measures) even though the h index is quite robust.
GS‟s automatic generation of bibliographic information leads to duplicates for the
same real world publication. The identification and summary of all duplicates is obviously
crucial with regard to the calculation of the single publication h index and the related
performance measures. Automatic identification of duplicate records is a very challenging
task receiving a lot of attention in computer science research (Thor & Rahm, 2007). At
present, 100% correct automatic identification of duplicates is not possible. Therefore, the

user of our Web application has to select manually all duplicates before calculating the
performance measures.
All in all, the citations performances measuring for one single publication by using our Web
application based on GS data has advantages and disadvantages for the user. Because of the
disadvantages we recommend that the user of the application checks the analysis results
carefully and proofs – whenever possible – the convergent validity (Bornmann et al., 2009) of
the results by comparing it with the findings produced by other databases (e.g., WoS).
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