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corded information discourse. Finally, a decade or so thereafter scientometrics focused on the scienti!c measurement of the work of scientists, especially by way of
analyzing their publications and the citations within them  it is application of mathematical and statistical methods to study of scienti!c literature. Scholarly productivity
and impact was also quanti!ed.
Contemporary advances in information and communication technologies enabled innovative creation of large databases incorporating publication and citation
data from which, among others, a variety of metrics are derived. Scholarly productivity and impact is being derived quantitatively from massive databases. Results
are often used for a variety of evaluative purposes.
Thus, a distinction is made between relational bibliometrics/scientometrics,
measuring (among others) productivity and evaluative bibliometrics/scientometrics measuring impact. In this paper we deal with both,

2 Problems, issues

A number of databases now provide capabilities to obtain comprehensive metrics
related to publications of individual scholars, disciplines, journals, institutions and
even countries. As to statistics related to publications, i.e. relational bibliometrics,
they provide straight forward relational data. But as to impact, i.e. evaluative bibliometrics, they also compute a variety of citation-related measures or metrics. In other words, citations are at the base of evaluative bibliometrics. Three issues follow.
The !rst issue is about the very use of citations for impact studies. Numerous
caveats are expressed questioning such use and warning of possible misuse. Leydesdorff [1] is but one of numerous articles addressing the problem. While fully
recognizing the caveats and this problem we will not deal with them. Let it be said
that such caveats should be applied to data presented here as well.
The second issue is operational and relates to the quality of citations from
which evaluative data is derived. Citations are not necessarily clean data; ambiguities, mistakes, inaccuracies, inabilities to differentiate, and the like are present at
times. Citation hygiene differs. White [2] is but one of numerous articles that discusses possible ambiguities in presentation and use of citation data. Again, while
recognizing this issue and problem we will not deal with it here.
The third issue, the one that we will deal with here, is also operational, but
relates to coverage and treatment of sources from which publication and impact
metrics are derived. Science Citation Index appeared in 1963, compiled by the Institute for Scienti!c Information (ISI), followed a few years later by Social Science
Citation Index and then by Arts & Humanities Citation Index. Using and enlarging on
these indexes, in 1997 ISI, (now part of Thomson Reuters) released the Web of
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Science (WoS) [3]. For four decades, - from 1960s till 2004  these indexes, including
WoS, were the sole source for citation studies and impact data. Thus, for a long
while life for deriving and using such data was simple and unambiguous.
In 1972 the Lockheed Missiles and Space Company launched Dialog as a commercial search services, incorporating a number of indexing and abstracting databases for standardized access and searching. [4]. (After several owners, Dialog is
now a part of ProQuest). Dialog became by far the largest and most diversi!ed
supermarket of databases available for searching. Among others, Dialog offered
and is still offering ISA citation indexes for citation searches and analyses.
In 2004 Elsevier launched Scopus, a large indexing and abstracting database.
At !rst Scopus covered science, engineering, medicine, and social sciences and
later included humanities as well. But from the start, Scopus incorporated citation
analyses of various kinds, including impact data. WoS and Scopus provide similar
kind of citation analytic capabilities [5]. Suddenly, life was not simple any more.
Two different sources for citation analyses became available.
In 2005 Google launched Google Scholar, with the goal to cover scholarly literature. The coverage is broad. As to citations, a cited by link is provided but citation analysis can not be done directly. Independently, enters Anne-Wil Harzing,
a professor at the University of Melbourne, Australia, and in 2006 releases Publish
or Perish (PoP), a free tool or app for deriving various citation analyses, including
impact data, from Google Scholar [6]. With three large databases available for citation analyses and impact metrics life got really complicated.
Soon after appearance of Scopus and then Google Scholar a number of papers
compared features of these two with WoS (e.g. [7]). But the more interesting question was not comparison of features, but of results. The issue is: How do citation
results from these three giant databases compare? For instance, do publication
data or impact metrics differ? If so, why and by how much? E.g. If we search for
citation and impact data for an author  in this case Peter Ingwersen  are results
from the three databases close? Or not?
Not surprisingly, a number of studies were launched trying to answer these
questions, i.e. comparing results of citation searches from the three databases. A
cottage industry developed addressing the issues and problems. This paper is one
of them. Here is but a sample of more recent studies from various !elds comparing citation results from WoS, Scopus, and Google Scholar (GS).
Meho and Yang compared ranking of 25 top scholars in library and information science and found that Scopus signi!cantly alters the relative ranking of
those scholars that appear in the middle of the rankings and that GS stands out in
its coverage of conference proceedings as well as international, non-English language journals...[and that] WoS, helps reveal a more accurate and comprehensive
picture of the scholarly impact of authors.[8].
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Kulkarni, et al. compared the citation count pro!les of articles published in general medical journals and found that Web of Science, Scopus, and Google Scholar
produced quantitatively and qualitatively different citation counts for articles published in 3 general medical journals. [9].
Bar-Ilan compared citations to the book Introduction to Informetrics from
the three databases and found that Scopus citations are comparable to Web of
Science citations ... each database covered about 90% of the citations located by
the other. Google Scholar missed about 30% of the citations covered by Scopus
and Web of Science (90 citations), but another 108 citations located by Google
Scholar were not covered either by Scopus or by Web of Science. [10].
Taking it all together: there were differences in results from the three databases,
but the magnitude differs from study to study and !eld to !eld.

3 Method

Four databases, - Dialog, Web of Science (WoS), Scopus, and Google Scholar (GS)
(using Publish or Perish (PoP) software) - were searched for author Ingwersen P
or Ingwersen Peter to identify:
 number of publications,
 number of citations including self-citations,
 number of citations excluding self-citations,
 the h-index,
 papers with highest citation rate, and.
 number of collaborators.
In addition, analysis of Ingwersen publications and citations was done using HistCite, described below.
In Dialog the following four !les were searched: Social SciSearch (!le 7),
SciSearch 1990 - (!le 34), SciSearch 1974-1989 (!le 434), and Arts and Humanities Search (!le 439). These !les are incorporated in WoS, but their organization
and searching in Dialog is very, very different.
WoS was searched using the version available through Rutgers University Libraries  subscription in this version is restricted to WoS data from 1984 to present. Thus,
this is a partial WoS, but it does contain most Ingwersen publications and citations
that appeared in WoS covered journals, since Ingwersen started publishing in 1980.
Scopus was searched in its entirety. Scopus covers journals and other sources
that substantially overlap with those in WoS, but also covers some additional ones.
PoP was used to extract data from Google Scholar. GS covers many types and
sources of publications but it is not transparent what the coverage is as to sources
or time period [7].
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HistCite, developed by Eugene Gar!eld, is a software package that provides a variety of bibliometric analyses and mappings from data in WoS [11]. Input is generated
form whole WoS but it also allows input of publications not in WoS (e.g. books, proceeding papers) to search for their citations. Here, the input (collection) for HistCite
included: (a) papers by P Ingwersen downloaded from whole WoS; (b) papers that
contained the cited author P Ingwersen also downloaded from WoS; plus (c) selected papers not in WoS from an Ingwersen bibliography of 126 publications supplied by
Birger Larsen, Royal School of Library and Information Science, Denmark. In other
words, papers from that bibliography not in WoS were added to HistCite collection.
All searches were done in the second week of May 2010.

4 Results

This section provides results from searches and analyses in a tabular form. The
next section, Discussion, provides interpretation of these results linked to each
table. In other words, results are presented all together in one section and discussion again all together in another one. In this way, a reader can look at the results
alone and draw own interpretations, and then follow our discussion.
4.1 Publications, citations, h-index
Basic results related to Peter Ingwersens publications, citations and h-index are
presented in Table 1.
Database
Dialog
Scopus
Web of Science 1984-present
Google Scholar
HistCite

No. of publications by
P. Ingwersen
53
55
52
279
85

Total citations with
self-citations
902
1208
1101
4639
1850

Total citations without
self-citations
859
1123
663
NA
1696

h-index
NA
14
16
27
20

Table 1. No. of publications, citations, and h-index for Peter Ingwersen from Dialog, WoS (1984-date), Scopus,
Google Scholar (using PoP) and HistCite.

4.2 Time span of publications and citations
Table 2 shows the number of publications per year by Ingwersen from 1984 to
2009. Table 3 shows the number of citations received by Ingwersens papers per
year from years 1984 to 2009. Both are derived by WoS (1984-present).
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Table 2. WoS (1984-present): No. of publications by Peter Ingwersen published over the years.

Table 3. WoS (1984-present): No. of citations to Peter Ingwersens papers over the years.
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Table 4. WoS (1984-present):
List of Ingwersens co-authors.
In this collection Ingwersen has 52
papers with 47 different co-authors
(although Willett and Willet are
the same author); as example, he coauthored 9 papers with Larsen.

Table 5. Scopus: List of Ingwersens
co-authors In this collection Ingwersen has
55 papers with 52 different co-authors; he
co-authored 13 papers with Larsen.

Table 6. HistCite: List of Ingwersens co-authors up to coauthorship of two papers. In this collection Ingwersen has 85 papers
with 62 different co-authors; he co-authored 16 papers with Larsen.
Recs = number of records; TLCS = Total Local Citation Score,
shows the count of cited papers within the collection; TGCS =
Total Global Citation Score, shows the Citation Frequency based
on the total count in the Web of Science.
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4.3 Co-authors
In doing research and publishing papers Ingwersen collaborated with a number of
scholars. List of Ingwersens co-authors as listed in WoS (1984-present) are shown
in Table 4, as listed in Scopus in Table 5, and as listed in HistCite in Table 6; this
table shows co-authors who published 2 or more papers with Ingwersen; single
co-authorship list is not shown, because it is too long.
4.4 Highest cited papers
Five highest cited papers by Ingwersen as listed in WoS are shown in Table 7, in
Scopus in Table 8, and in HistCite in Table 9.

Table 7. WoS (1984-present): Five highest cited papers by Ingwersen with number of citations for each.

4.5 HistCite
As mentioned, HistCite produces a variety of analyses and mappings using WoS
data, but allows input of publications that are not necessarily in WoS, as was the
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Table 8. Scopus: Five highest cited papers by Ingwersen with number of citations for each.

Table 9. HistCite: Five highest cited papers with number of citations for each. GSC= Global Citation Score,
shows the Citation Frequency based on the total count in the Web of Science.

case here where selected papers from Larsens bibliography for Ingwersen that
were not in WoS were added.1 Only a sample of HistCite data is presented here;
full array of data can be accessed as follows:
Publications by Peter Ingwersen are available at
http://gar!eld.library.upenn.edu/histcomp/ingwersen-p_auth/index-tl.html
Papers citing Peter Ingwersen are available at
http://gar!eld.library.upenn.edu/histcomp/ingwersen-p_citing/index-tl.html
1 HistCite data presented here is derived from data available online at mentioned sites and is on par
with a static report. If one uses the actual HistCite software (available for a free trial at http://www.
histcite.com/), the experience is different as more information is available and there are numerous
ways to edit and de!ne the collection to ascertain a variety of different statistics. Coupled with the
ability to export to Excel, there are many different ways to use data through HistCite software.
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Table 10. HistCite: Sample from 85 publications by Ingwersen; listed are 11 publications from 1982 to 1987. LCS=
Local Citation Score, shows the count of cited papers within the collection; GSC= Global Citation Score, shows the Citation Frequency based on the total count in WoS; LCR= Local Citation Score, shows the Citation Frequency within the
collection; CR= Cited References, shows the number of all cited references as given in the paper's bibliography.
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Table 11. HistCite: Sample of publications citing Ingwersen; listed are 10 (out of 23) publications that were published in 2010.

Here are excerpts from main results. Table 10 shows publications by Ingwersen
from 1982 to 1987  listed are 11 out of a total of 85 publications in HistCite. In
addition to date as shown here, data can be sorted by various parameters indicated in
blue. Table 11 shows a sample of 10 papers published in 2010 that cite Ingwersen.
Table 12 shows 20 most signi!cant words in tiles of papers by Ingwersen. Table 13
shows an example of a historiograph  a map  generated by HistCite; in this case it
shows connections of the listed paper in the center of the map. On the above site,
connecting papers can be identi!ed by scrolling over them.

Table 12. HistCite: Top 20 signi#cant words (out of
274) used in titles of papers by Ingwersen. Recs =
shows the number of records where the word appears;
TLCS= Total Local Citation Score, shows the count
of cited papers within the collection; TGSC= Global
Citation Score, shows the Citation Frequency based
on the total count in WoS.

Table 13. HistCite: Map of connections (historiograph) for Ingwersen paper 272 The calculation of Web impact factors to demonstrate mapping. This is a part of a larger map. In the original
hisoriograph connecting papers are identi#ed by scrolling over.
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5. Discussion

Publications, citations, and h-index (Table 1): Dialog, Scopus, and WoS contained a similar number of papers by Peter Ingwersen but produced differing
number of citations to Ingwersen. (Note that the version of WoS used here is
from 1982-present and not the whole WoS). It is not clear how Dialog, supposedly containing the same databases as WoS, produced a lesser number of
citations. On the other hand, WoS produced the smallest number of citations
without self-citations. Possibly, computing algorithms and rules may differ. The
h-indexes were almost identical.
Google Scholar produced by far the largest number of publications by and
citations to Ingwersen. This is partially a re#ection of a much broader coverage
than other databases, particularly in proceedings and non-English publications,
and partially because of a lack of quality control e.g. counted are multiple versions
of the same paper, ghost citations and the like as enumerated by Jacsó [12]. In
general, data from Google Scholar are in#ated.
As mentioned, HistCite included papers by Ingwersen from whole WoS plus
those not in WoS added from Larsens bibliography of Ingwersen. Thus, the base
collection for searching for citations was larger. This produced probably the most
realistic numbers of citations and h-index  simply because more of Ingwersens
publications were used. He has written quite a bit more than what is covered by
WoS or Scopus but not as much as indicated by Google Scholar.
Time span of publications and citations (tables 2 and 3). Data here are generated from WoS only, even though a similar display can be obtained from Scopus as
well. His highest productivity in publishing papers was the time span 1997-2000. His
highest number of citations was in publications that were published in the time span
of 2001 to 2009. His impact, as measured by the number of citations, is continuing
to this day. In other words, the impact of his publications goes on unabated.
Co-authors (tables 4, 5, and 6). Here we can see signi!cant differences among
databases. WoS includes 52 Ingwersen papers with 47 different co-authors. Scopus
has 55 papers with 52 co-authors. HistCite has 85 papers with 62 co-authors. Larsen
is the highest placed co-author in all three databases, but WoS shows that Larsen
co-authored 9 papers with Ingwersen, Scopus 13, and HisCite 16. This may be due
to evident difference in coverage, but it could be also that method of processing 
policies and/or algorithms may differ.
Highest cited papers (tables 7, 8, and 9). Again, here we can see signi!cant
differences. The order of !ve highest cited papers for WoS and Scopus are the
same, but not for HistCite; however, the number of citations that these papers
receive differs from one database to the other. And again this may be due to differences in coverage, algorithms, and policies, but with citations this may also be
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