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 Introduction 

Data sources of bibliometric/scientometric research and technology are
bibliographies and bibliographic databases. In principle, any appropriate
and sufficiently large publication list could be used as data source.

However, for comparative studies standardised record formats using the
same standard for both the units of analysis and the reference units are
needed.

Bibliometric analyses are therefore preferably based on large specialised
or multidisciplinary bibliographic databases.
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 Data requirements for bibliometrics 

Bibliographic databases are originally not designed for bibliometric use.
Their original design was documentation and information, their most
important feature was to support the retrieval of information.

Bibliometrics has specific requirements that are not always met in an
adequate manner by bibliographic databases.

Standard bibliometrics mainly uses databases that cover journal
literature. At present non-serial proceedings literature mark the
borderline of large-scale bibliometric use.
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Data requirements for bibliometrics

Indispensable information for bibliometrics

• unambiguous bibliographic description of indexed items (precondition)
• all-author recording
• all-address recording
• descriptors (keywords/subject headings)
• publication type information
• complete reference list (for citation analysis)
• document type information
• title and abstract (for text mining)
• acknowledgement (for funding information, sub-authorship)
• Open Access information
☞ Subject classification is often based on journal assignment
☞ Author identifiers (with reservations)
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 The “ISI Databases” – (historical view) 

The databases of the Institute for Scientific Information (ISI - now part of
Clarivate Analytics), above all, the Science Citation Index (SCI) and its
extended version, the Science Citation Index Expanded (SCIE) have
become a generally accepted basic source for bibliometric analyses.
It covers peer-reviewed scholarly journals in the life, natural and applied
sciences.

The SCI was actually the first large multidisciplinary bibliographic
database that allowed advanced bibliometric studies. It was the first
database the unique features of which met all basic requirements of
bibliometric technology.

• Multidisciplinarity. All research fields in the life sciences, natural
sciences, mathematics and engineering are represented.
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The “ISI Databases” – (historical view)

• Selectiveness. Periodicals covered by SCI are chosen on the basis of
quantitative criteria (impact measurements), and the selection is
generally reinforced by expert opinion.

• Full coverage. All papers published in periodicals covered by the SCI
are recorded.

• Completeness of addresses. The addresses of all authors are
indicated, allowing analyses of scientific collaboration and the
application of full publication counting schemes.

• Bibliographical references. Together with each document their
references are processed. Redefining references as sources makes it
possible to analyse citation patterns and to construct citation
indicators.

• Availability. Data have been first provided in print but later on also
in electronic form (first on magnetic tapes, later on other data
storage devices and on-line).
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The “ISI Databases” – (historical view)

The ISI SCI (historical view)

The SCI database is the oldest large multidisciplinary citation database.
It was created in the early 1960s. It was first available in print. Electronic
versions followed soon.
The main components of this edition were the following three indexes:

• Source Index

• Citation Index

• Permutation Index

Each index covers the same material but indexes it differently. There is a
large range of search options the SCI offered in different ways:

• by cited author and cited work or by cited patent (Citation Index)

• by source author (Source Index) or by source organization
(Corporate Index, a section of the source index)

• by title words (Permuterm Subject Index)
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The “ISI Databases” – (historical view)

The ISI SCI Print Edition
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 The Web of Science 

At present, Clarivate Analytics Web of Science Core Collection (WoS)
comprises the following products.

• Science Citation Index Expanded (SCIE)

• Social Sciences Citation Index (SSCI)

• Arts & Humanities Citation Index (A&HCI)

• Conference Proceedings Citation Index- Science (CPCI-S)

• Conference Proceedings Citation Index- Social Science &
Humanities (CPCI-SSH)

• Book Citation Index (BKCI)

• Emerging Sources Citation Index (ESCI)

• Journal Citation Reports (JCR) – now part of Clarivate Analytics
InCites
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The Web of Science

Some limitations of Proceedings and Book citation indices from the
bibliometric viewpoint:
• Proceedings databases

◦ Sometimes missing or incomplete address information for co-authors.
◦ Sometimes only first author information provided.
◦ Not always unified conference information in conference series.
◦ Sometimes missing proceedings volumes in conference series.
◦ Citations less reliable than in journal databases.

• Book Citation Index
◦ The absence of affiliation data in BKCI (Gorraiz et al., 2013)
◦ The low share of BKCI indexed items with references data (Chi, 2014)
◦ BKCI lacks a clear distinction of document types due to the different
forms of book literature.

◦ Citations to books and their individual chapters not systematically
handled.
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The Web of Science

The electronic versions provide many additional tools that go far beyond
traditional information retrieval and are closely connected to
bibliometrics:

• Related records,

• Analyse tools,

• Citation reports including elementary measures and indicators
(mean citation rates, h-index, citation networks etc.)

Clarivate Analytics Web of Science hosts along with the WoS other
products such as the Chinese Science Citation Database, Current
Contents, Derwent Innovations Index and a range of disciplinary
databases such as MEDLINE, CAB Abstracts, Inspec and others.
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The Web of Science

Complete bibliographic information about a paper by Kostoff et al. (2000)
according to the SCI Expanded

Source: Clarivate Analytics Web of Science Core Collection
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The Web of Science

Complete bibliographic information about a paper by Kostoff et al. (2000)
according to the SCI Expanded (contd.)

Source: Clarivate Analytics Web of Science Core Collection
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 Data cleaning 

The bibliometric use of bibliographic data requires careful cleaning of
data, notably

• Author names

• Addresses with country/region, institutional information

• Journals, proceedings, books

• Reference items (for various purposes)

Furthermore, citation analysis requires redefinition of reference and
source items

• reference ⇒ cited item (= new source item)

• original source item ⇒ citing item (= citation)
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Data cleaning

The use of multiple data sources

The efficiency of bibliometric work can be enhanced by combining
different data sources.

☞ Different sources follow different standards, some do not follow any
standard.

The combination of a citation database with a specialised database with
an excellent hierarchical subject classification scheme might improve
coverage and precision of the results.

☛ Appropriate data cleaning is indispensable for matching data from
different data sources.
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 Elsevier’s SCOPUS database 

Elsevier SCOPUS is a second large multidisciplinary abstract and citations
database for scholarly journals. It is provided by Elsevier since 2004.

The thematic coverage is similar to that of the WoS. The number of
journals covered by SCOPUS is, however, larger than that of the WoS.
Besides journals also proceedings and book series are covered.

Similarly to the previously introduced WoS, SCOPUS licenses to off-line
custom data and is fully featured for bibliometric use.

SCOPUS provides a large range of tools closely connected to
bibliometrics: analytics (including journal analyser), citation statistics
including elementary measures (h-graph etc.).

☞ Users should notice that Scopus and Web of Science are differently
structured. This is due to historical reasons, the underlying data
sources and processing as well to their policies.
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 Google Scholar 

Google Scholar provided by Google enables searches for scholarly
publications including “peer-reviewed papers, theses, books, preprints,
abstracts and technical reports from broad areas of research”.
The service is based on the Google search engine.

Google Scholar does not meet all requirements of advanced bibliometric
studies.

• strictly speaking not a database, uses web links and provides
“secondary” information

• proper documentation and crucial information about coverage is
missing

• no acceptable disambiguation for publications and citations

• citations are leaving the “publication universe”

• sources partially questionable
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Google Scholar

• assignment to addresses is not always possible

• no native subject classification

• access to reference sets for large-scale analysis not possible

• considerable changes of sources and citations within shorter time
periods due to

⇒ Google Scholar is a useful retrieval tool for author and topic
searches with interesting link features but limited search fields.
The database is, due to its setup and structure, not suited for
systematic, comparative and large-scale bibliometric application.
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End of Part I
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Thank you very much for your attention!
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