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. REVIEW OF BIBLIOMETRIC
LAWS AND INDICATORS




Classic bibliometrics laws o
Definitions

= Lotka, 1926
Author productivity, examining the = Scientometrics
publication contributions of authors by Nalimov & Mulchenko, 1969:

to a given discipline. “the application of those
. Bradford 1934 guantitative methods which are
’ dealing with the analysis of science
viewed as an information process”

= Bibliometrics
by Pritchard, 1969:

“the application of mathematical

Journal productivity, examining the
concentration of articles in a
subject area within a set of
scholarly journals.

- Zipf, 1949 . and statistical methods to books
Word usage, examining the and other media of
frequency of occurrence of words communication”

within texts.




Study of the quantitative aspects of information, includes the
production, dissemination, and use of all forms of
information, regardless of its form or origin.

informetrics

Study of the quantitative aspects of the
construction and use of information
resources, structures and technologies on
the whole Internet (including electronic
resources) drawing on bibliometric and

bibliometrics ) )
scientometrics

The statistical analysis of _ informetric approaches. (Bjérneborn, 2004)
written publications, such as cybermetrics 7]
books or articles _ Alternative metrics that cover
altmetrics citation counts, and also other
webometrics aspects of the impact such as
article views, downloads, or
Study of the quantitative aspects of mentions in social media and
information resources, structures and news media

technologies on the WWW drawing
on bibliometric and informetric

approaches. (Bjérneborn, 2004) A":i;’;‘::rl?zzzjg;“zb‘l’; 78;




Main document types

TABLE 1. Navonal publication counts and percentage of publicarions in each document type for the 26 most active conntries and the wosld woral (2007).

= Traditionally papers —

. . . . Cromary All papers A L E E E M Besr
published in periodicals sorass .
UK 104,561 659 46 59 12 55 16.2 0.6
an d se rl a IS Gecmany 85,892 713 1.7 46 01 12 174 0.6
China PR 95,231 924 0é 1.3 0.0 07 45 03
Tapan 89,575 78.8 15 26 00 1.2 15.4 04
. . France £3.656 7.6 20 44 0.1 24 125 0.6
u C|ta ble items = research Canada 57,500 717 21 49 0.5 3.9 162 0.6
Ttaly 55,223 727 3.5 46 0.1 26 16.0 05
. Spain 41,274 5.9 32 4.0 0.1 25 13.8 0.5
arti CI es, Sh ort Anstraliz 35327 724 33 59 08 40 13.3 0.5
. . Tadia 32,842 86.4 35 26 0.0 21 47 0
communications and notes, seutkece 31,538 839 12 12 0.0 05 125 0.4
Metherlands 31,148 0.0 30 5.4 02 13 177 05
; Ruesiz 27,330 801 05 23 0.0 0.7 6.5 05
letters, reviews, and P e %
. Swirzerland 23,165 713 19 5.3 0.1 36 17.1 s
prOCEEdln gS papers Sweden 20,896 771 1.3 4.0 0.2 24 144 0.5
Taiwan 20,038 89.4 1.5 1.2 ] 1.4 6.1 0.4
Turkey 19,330 7802 33 1.7 ) 1.7 13.1 0.4
1 1 1 Belgium 17,097 72.1 22 5.0 01 2.0 172 0.5
= Book reviews, editorials, o oot e
. . Tarael 12,720 TE.& 23 4.5 0.1 29 128 05
Correct|0n5/e rrata, meeti ng Anseria 12,205 65.9 25 46 ) 18 0.8 0s
. Greses 11,925 T0.2 36 47 0.0 23 18.8 0.4
Denmark 11,750 73.8 18 44 0.1 26 16.7 0.6
d bSt racts an d re p rints are Finland 10,055 79.1 17 39 0.1 17 132 0.4

not Considered Original Werld total 1,200,675 ELE 28 3.7 05 48 16.6 29
Data souree: Thomson Reuters, Web of Science.
research output.

A, Article; L, Letter; R, Review; B, Book review; E, Editorial material; M, Meeting abstract.

Source: Zhang et al. JASIST 2011; 62(7), 1403-1411




Most commun data sources

i6n principal de Web of Science ™ (88

Bisqueda basica i

Scopus

Search

Document search | Author search

Affiliation search

Advanced search

"Service Alert": Chrome 42 and higher and downloading documents from Scopus

Browse Sources Compare journals

[Bearch for._.

Eg., "heart attack® AND stress ] [Article Title, Abstract, Keywords

@ Add search field
Limit to:

Date Range (inclusive)

Document Type

® pubished [All years  ~ | 1o [Present |

(=7

[ALL -]

(O Added to Scopus in the last

Subject Areas
() Life Sciences (= 4,200 titles.)
(~] Health Sciences (= 6,200 titles. 100% Medline coverage)

& Physical Sciences (> 7,200 titles.)
# Social Sciences & Humanities (= 5,20

Scival |7

Scopus

+ Agregar otro campo | Borrar todos los campos.

2| 015 -~

tab of Science: indices du citas
Expanded [SCHEXPANDED) ~1500- presents
on Index (SSCH ~1956-presente

Stay up-to-date on Scopus Jatian Index (ABHCI) ~1975-presente

Follow @Scopus on Twitter ks Catation Index: Scince (CPCLS) 1890 presente

k= Catation Index. Social Sciunce & Humanities (CPCISSH) 1990 presento
Watch tutorials and learn
how to make Scopus work
for you

b of Science: indices quimicos

ftions {CCR-EXPANDED) - 1986. 2008
el Inatitut Nations! do o Propriofe Induatsle do

1833 2009

1840)

dsqueds

THOMSON REUTERS

Lista do rog

108 marcados

Get citation alerts pushed

Goaogle Scholar

About

Qverview
Metrics
Coverage

Inclusion

arch Scholar

Google Scholar Metrics

Google Scholar Metrics provide an easy way for authors to quickly gauge the visibility and influence of recent articles in
scholarly publications. Scholar Metrics summarize recent citations to many publications, to help authors as they consider
where to publish their new research.

To get started, you can browse the top 100 publications in several languages, ordered by their five-year h-index and h-median
metrics. To see which articles in a publication were cited the most and who cited them, click on its h-index number to view
the articles as well as the citations underlying the metrics.

You can also explore publications in research areas of your interest. To browse publications in a broad area of research,
select one of the areas in the left column. For example: Engineering & Computer Science or Health & Medical Sciences.

To explore specific research areas, select one of the broad areas, click on the "Subcategories” link and then select one of the
options. For example: Databases & Information Systems or Development Economics

Browsing by research area is, as yet, available only for English publications. You can, of course, search for specific
publications in all languages by words in their titles.

Scholar Metrics are currently based on our index as it was in June 2014.




data sources

Pubmed,gay

US Nafionl Library of Medicine
National Institutes of Health

Using PubMed

Eull Text Articles
PubMed FAQs
Publed Tutorials

INew and Noteworthy

PubMed Quick Start Guide

Advanced

PubMed

MEDLINE, life science journ:

full- tent from Pub

PubMed Tools
PubMed Mobile

Single Citation Matcher
Batch Citation Matcher
Clinical Queries

Topic-Specific Queries

PubMed ComMoONs

1lusa.gov/1Ak1Sct

More Resources
MeSH Database

Journals in NCBI Databases
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Beyond economic push-pull: Univ of Kansas Nursing Journal
Club covers review of transnational nurse migration.
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= Journals vs Articles

Joumnals (48)

FICCO
Faculty

| Reviews

Aticles (25877)

= Subjoct
10 | countwdr

AIMS & SCOPE Medicing (21462)

FI000 Faculty REVIEws 8re COMprEnensive, 1o
reviews wItlen Dy members of the prestighous

FI000 Faculty. Topics and suthors are selected by
FI000 Facully SecBon Hasds, who enture
authornative coverage of the kiest dvances In

Health Sciences (17926)
Medicing {Generad) (17049)

Intermal medicine (12439)
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Including cancer and carcinogens
(3100}
Oncalogy (T40T)

Scisnce (}496)
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+ Journal license

= Publisher
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BicMed Central (5563)
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cancer

1=100f 25923 3>

D Genatics of breast cancer: Applicatons to the Mexican population
Elad Ziv
Salud Piblica Aexico. 2011;83(5p415419
Abstract | Full Text

D Designed-seamless radiation technique for extended whole mediastinal proton-beam
irradiation for esophageal cancer
Okonogi Nonyuki, Heshimoto Takaluko, [shide Masays, Ohno Toshik, Terunuma Toshiyuks, Okumurg
Toshiyuki, Sake Taki, Sakursi Hidvyuki
Radiation Oncology. 2127(1:173 DO! 10.1186/1
Abstract | Full Text

TATET-1T3

D Fibroblast growth facior receplon 4 Gly388Arg polymorphism in Chinese gastric ar
patients

Yan-Ying Shen, Ya-Chao Lu, Dan-Ping Shen, Yuan-Jie Liu, Xin-Ying Su, Guan-Shan Zhu, Xiac-Lu Yin,

al of Gastrosntorology. 2013 1X28) 45684575 DOI 10 374 Bwig v19 28
Abstract | Full Text

D Development of cabozanbnib for the reatment of prostale cancer
Vaishampayan UV

Core Ewdence. 2014, 2014(default). 5167

Abstract | Full Text

D Biomolecular Markers in Cancer of the Tongue
Paolo Foa, Sivano Bosar, Laur Monegl 0 Codeciamp. #224., Jessica Fiore, Daris Ferrari
Joumal of Oncology. 2009;2009 DOI 10.1155/2009/412908
Full Text

pogy (2015)

tion of
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Other sources and information

.

. . "" facebook.
= Social Impact of Research: Altmetrics

(alternative metrics and tools) Cuwitter

citeulikezzz &

Documents downloads or views RaiEs

del.icio.us

Ml Social Sciences Most Read Journal content Top 10 o
fate ol howm The top ten charts the articles that have been downioaded most often, in HTML l
+ Advance enline format, from the Mature website i the last month, The chart does not rank the
pusblication quakty, scantific sgnificance of citaton mpact of the content. Howsver, it
= lnar bring articles o your attention that yeas sight not hav otharwite noticed, iz s for eoabets
Furmont s hope you enjoy them.
scommend o o
B T —
Last month's Mature top ton SRR
H’| i P o = e n the nas
- . rosly . SIMITRY BTN Sy A
Al Rcwaes Antoine Louveau, Tgor 2 Eccles, Shenn
: Podeasts ouhan, 1, David Posioe, Noel C. Derecki, Darad Caste, lames W, Mandel
Access the m: ead articles published in Routledge Social Sciences journals o, Tage W Hams & Jonathan open Innovation challanges
+ Videos doi:10,1030/nature 14433
4 for "“! T —
Mews Specisls bstract | Eull Vent § 2O the Buibd-ien l Bloshauma.in
Lamuten Fhed Setweris
Robats that can adapt like aninals [y DoSines Jum 11 208
ournal informatio Antoine Culty, Jeff Chune, Danesh Tarapore & Jean-Baptiste Mour R $15,000 USD
About the journal doliloaoaEnEeladzz ey aned kgl e
ki Texi | BDE Induntry h (UKW
For authors: - e atovm vl

Patents and innovation metrics (cooperation and conections

between industry and university, use of research outputs in
commercial activity, etc.)




Indicators by level

\
 global developments
e national R&D systems
e policies
 cross-sectional fields
%
\
e research and grant programs
e academic fields
e universities, research institutes, funding agencies
J
o )
e university institutes/departments
e target/status groups
e research groups
 individuals
J




Types of indicators

Productivity / Activity = number of publications to reflect the research
output

Visibility = count of publications in recognized databases; number of
articles in peer reviewed journals; measurement of IF, quartiles or deciles

Collaboration = number of co-authors or co-affiliations to reflect national
and international networking

Impact = citation rates (several citation indicators)

Cognitive structures =» co-occurrences of words, classifications relations
between citations, etc.

Others = main authorship, percentage of contribution, characterization of
publications and disciplines, disciplinary vs cross-disciplinary vs
interdisciplinary etc.




Type (generation)

First

Second

Description

Basic Indicators; relatively
easy to obtain from sources
that have been avallable

for decades

Typical examples

Number of publications;
number of citations; journal
impact metrics

Relative or nommalized
indicators, correcting

for particular blases

(e.g. differences In citation
practices between
subject fields)

Relative or fleld-nomalz ed
clitation rates

Based on advanced
network analysls using
parameters such as
network centrality

Influence rates; SClmago
Joumal Rank; ‘prestige’
Indicators

Pre-citation usage counts

FDF downloads; HTML
page views

Scholarly and lay social
network activity

Web and media links /
altmetrics Including:
Twitter counts:
Mendeley bookmarks

The changing face of journal
metrics

By Mike Taylor and Judith
Kamalski

Posted on 28 November 2012
http://www.elsevier.com/conne
ct/the-changing-face-of-journal-
metrics#tsthash.RKEIgcLh.dpuf



Il. TYPES AND

EXAMPLES OF BIBLIOMETRIC
STUDIES




How can we assess and support research evaluation?

= Monitoring the institutional scientific output

= Develop an internal workflow and set alerts to register the institution’s
scientific output

= Developing bibliometric reports and help users with expert
bibliometric searches

= |dentify new research lines and possibilities for collaboration
= Evaluate external candidates

= Prepare CVs and profiles for appraisals and funding applications
= Science Experts Network Curriculum Vitae (SciENcv)
= Unique digital identifiers: Researcher ID, Orcid, Scopus ID

= Assess researchers regarding publication sources and strategies




Questions or report possibilities

= How much research is taking place?

= |n what fields is research being conducted?

= Where is your work having the greatest impact?

= Does the research impact on other research fields?

= Benchmarking comparing research groups or institutions
= |dentify front research subjects

= Evaluate the differences of citation tendences between
different fields

= Citation patterns between research groups or journals




Research output

= Total Count of the Number of Publications

= Journal articles, reviews and other journal publications (letters, news, etc.),
could be in refereed and non refereed journals

= Books and book chapters

= Conference publications (refereed, non-refereed, extracts of paper)
= Patents

= Others

= Other
= Number of publications
= Number of publications in ISI or Scopus

= Number of publications in top journals




The impact factor

The impact factor (IF) of an academic journal is a measure reflecting the average number
of citations to recent articles published in the journal. It is frequently used as a proxy for
the relative importance of a journal within its field, with journals with higher impact
factors deemed to be more important than those with lower ones.

In any given year, the impact factor of a journal is the average number of citations
received per paper published in that journal during the two preceding years

Received citations in the last year to articles published in the last two years

IF

Number of articles published by the journal in the last two years

It’s useful for:
= Measuring the journal's prestige in its scientific community
= Defining which are the most influential journals and decide where to publish

= Defining in which journals are the widely-read articles




Pros and cons of the impact factor

In November 2007 the European Association of Science Editors (EASE) issued an
official statement recommending "that journal impact factors are used only—and
cautiously—for measuring and comparing the influence of entire journals, but
not for the assessment of single papers, and certainly not for the assessment of
researchers or research programmes”

= The impact factor is not the only indicator of the quality of publications

= For a broader vision we should consider other indicators

= The non-inclusion of a journal in the JCR is not synonymous with poor quality
= Lack of differentiation between different types of documents

Nevertheless:

v The inclusion of a journal in the JCR is already an indicator that the papers published in it
have passed a quality filters and are cited

v Itis a universally recognized way to measure the quality of the research




Other journals’ impact indicators

Immediacy Index: Measures the immediate impact, that is, the
citations received by a publication during the year which has
been published

I = Number of citations during 2014 to documents published in 2008

/ Number of publications of this journal during 2014

journal in 2014

Influence Index: allows to know the influence of a journal within
the scientific community

|infj0uma| in 2014 — Number of citations received by a journal / Number of references
of the journal




Citations

= Total number of citations
= Share of uncited papers
= Normalized citation rate:

Indicates whether a paper is cited above / below average
compared to the field it is assigned to.

= Relative citation rate

Indicates whether a paper is cited above / below average
compared to the journal it appeared in.




Normalised citation impact

The relative number of citations to publications from a specific
unit, compared to the world average of citations to publications
of the same document type, age and subject area.

As an example, 0.9 means that a unit’s publications are cited

10% below average and 1.2 that they are cited 20% above
average.

Normalised citation
impact (1.0 =
world average) The world citation average in the subfields in which the unit is active

The average citation rate of a unit’s papers

Corrects for differences in citation practices among
fields, publication years and type of document.




H-index and g-index

= Jorge E. Hirsch introduced a new indicator — called h-index — for the assessment of
the research performance of individual scientists.

“A scientist has index h if h of his or her Np papers have at least h citations each and
the other (Np — h) papers have < h citations each”.

Proc Natl Acad Sci U S A. 2005; 102(46): 16569-16572

= Leo Egghe introduced an alternative index

“A set of papers has a g-index g if g is the highest rank such that the top g papers
have, together, at least g citations... “Given a set of articles ranked in decreasing
order of the number of citations that they received, the g-index is the (unique)
largest number such that the top g articles received (together) at least g2
citations.””

Scientometrics. 2006; 69(1): 131-152




g is (1) the number of highly cited articles, such that each of them

has brought (2) on average g citations. Example: 10 papers, 1 with
400 citations:

H-index =1
G-index = 20 (400 is 20?)
Advantages:

= The g-index depends on the full citation count of very highly cited
papers, not on the age of the author

= More or less h is the number of papers of a quality threshold that
rises as h rises; g allows citations from higher-cited papers to be
used to bolster lower-cited papers in meeting this threshold.

h-index and Variants.
In: Soft Computing and Intelligent Information Systems <http://sci2s.uqgr.es/hindex>




Some considerations about citations...

= The document type and the ‘age’ of the paper influences the number of
citations received

= |ts not possible to distinguish positively or negatively cites an article
= Sometimes articles are cited unread

= |n some cases, many citations are self-citations (both author or journal
self-citations)

= |nclusion or exclusion of self citations might affect the resulting indicator
values

= h-index increases with age, even without further published work

= Citation values depend on the database which they are calculated
(greater in Google Scholar than in Web of Science)




Relative activity and Relative specialization index

= The relative effort a unit of analysis devotes to a specific field
measured in publications.

Relative The number of publications of the unit (institution, researcher, etc.) in a given field
Activity

Index The number of publications of the unit (institution, researcher, etc.) in all fields

= Indicates how active an analysed unit is in a certain field.

A value of -1 indicates an
inactive research field and a
value of 1 that all or most of

the publications from the

unit are in one field.

Relative Activity index -1
Specialization »
Index Activity index +1




Other bibliometric and informetric aplications

= Open access affects the IF?

= Countries or areas productivity studies

= |nterdisciplinarity studies

= Citation patterns between research groups or journals

= Colaboration studies between groups, institutions or countries

= Evaluate the technological impact of research through patent
citation to journal articles




Questions for consideration regarding the use of metrics in
assessing research performance

=  What is the optimal balance between direct peer reviewing, and the use of quantitative
measures based on publication records?

=  What weighting should be applied to publication number, h factors, journal IF, citation
number, primary publication vs review?

= Noting that the order can vary considerably from one field to another, how much credit should
be given to first or last authorship, middle authorship, or corresponding authorship?

= What credit should be given for pre-prints and other electronic publications, peer reviewed or
not? Should impact indices such as downloads, or links be taken into consideration?

= Should the number of publications that count towards grants or appointments be capped?
For example, should only the best three publications per year be taken into consideration?
Should scientists even be penalized for authorship on more than, say, 20 publications per year

= What weighting should be given to other quantitative measures of research output, such as
patent applications, patents granted or patents licensed?

Publication practices and indices and the role of peer review in research assessment
(July 2008) "International Council for Science statement". Icsu.org




The Leiden Manifesto

10 principles to guide research evaluation:
1. Quantitative evaluation should support qualitative, expert assessment
. Indicators used to evaluate performance should relate clearly to the program goals

2
3. Protect excellence in locally relevant research

4. Keep data collection and analytical processes open, transparent and simple
5. Allow those evaluated to verify data and analysis.

6. Account for variation by field in publication and citation practices

7/

. Base assessment of individual researchers on a qualitative judgement of their
portfolio.

8. Avoid misplaced concreteness and false precision.
9. Recognize the systemic effect of the assessment and indicators.
10. Scrutinize indicators regularly and update them.
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About | Membership ganization | Conference Serie m | Login

About ENID

The European Netwaork of Indicators Designers (ENID) aims to facilitate and promote the cooperation between institutions and individuals actively
engaged in designing, constructing, producing as well as using, and interpreting Science and Technology Indicators (S&T Indicators). In order to fulfil its
objective ENID sets out to promote the following activities:

® The organisation of an international conference series on S&T Indicators.

® The organisation of researcher's training activities on S&T Indicators.

» The publication of scholarly papers and special issues in journals devoted to S&T Indicators.

* The diffusion of information on events and activities related to S&T Indicators, especially through its website and the ENID mailinglist. The ENTD
mailing list is open to all subscribers to circulate information on S&T Indicators-related activities.

ENID is an open network. All organizations and individuals active in the field of S&T Indicators can join the association and contribute to its activities.
Members are encouraged ta propase activities to be pursued under the umbrell of ENID. Activities should be accessible to all members of the network.

e ENID is an association under the French law. The official French version of the ENID statutes can be downloaded here. The English version of the ENID
statues can be downloaded here.

For more information on ENID and its activities please contact the association's secretary Sybille Hinze.
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Welcome to VOSviewer

VOSviewer is a software tool for constructing and visualizing bibliometric networks. Thes
instance inc udepumals. researchers, or individual publications, and they can be consti
co-citation, bibliographic coupling, or co-authorship relations. VOSviewer also offers texi
that can be used to construct and visualize co-occurrence networks of important terms
of scientific literature.

VOSviewer version 1.6.4 VOSviev
VOSviewer version 1.6.4 was released Click the bu
on April 7, 2016. This version includes VOSviewer
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Tools

Pilctochaort bibli ° i My SavedPiktocharts  Featured Piktocharts
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Fun Facts!
.

€= Infographic [*! Presentation ¥ Poster Wi Report
Long-form graphics Fixed-ratio slides for Eye-catching ads and Two-page visual
perfect for the web online presentations banners reports

https://piktochart.com/

journal articles and \F

distribution

(2006-2019) A

CNIC authors only Mational collaboration

%

(16%]
2 BB

High impact journal articles (2006-2015)




Login

;
o

Sci2 Tool

A Tool for Science of Science Research & Practice

Documentation

User Manual and Handouts

« Scott Weingart, Hanning Guo, Katy Bdrner, Kevin W. Boyack, Micah W. Linnemeier,
Documentation  Ask An Expert  Testimonials Russell J. Duhon, Patrick A Phillips, Chintan Tank, and Joseph Biberstine (2010)
Science of Science (Sci2) Tool User Manual. Cyberinfrastructure for Metwork
Science Center, School of Library and Information Science, Indiana University,

Home Download

The Science of Science (Sci2) Tool is a modular toolset

specifically designed for the study of science. It supports the Bloomington. (old pdfversion - 3.83 MB)
. + 5ci2 Tool Handout, Alpha 5 Release (Jan 2011)

* Sci2 Tool Handout, Beta 1 Release (Summer 2011, with database support)

temporal, geospatial, topical, and network analysis and
visualization of scholarly datasets at the micra (individual),

Watch the movie about CIShell-Powered
tools on the SciVee: Making Science Visible

Tools

meso (local), and macro (global) levels. Classroom Usage bsite by clicking on the image above.
Eeqgistration required.

* 5604/5764 Information Metworks by Stasa Milojevic, SLIS, IUB

* 5637 Information Visualization by Katy Borner, SLIS, IUB

* |[MNFO 1400 Linked: the science of networks from the social atom to Facebookby Fil Menczer, S0IC, IUB

LS Download

Tutorials

Sci?Tool

Katy Birner (2013) 5ci2 Workshop at 14th International Society of Scientometrics and Informetrics Conference, Vienna, Austria.

David E. Polley and Samantha J. Hale (2013) Sci2 Workshop at Political Metworks in an Interdisciplinary World, Political Metworks
Conference in Bloomington, IM.

News

2016 Katy Bérner and Monika Herzig (2013) Sci2 Workshop at 4th Annual International Science of Team Science Conference, Northwestern

University, Evanston, IL.

« Jan 7, The Sci2 (Science of Science) Tool vi1.2 beta

release provides a range of bug fixes to existing Katy Bérner (2012) Sci2 Tool: A Tool for Science of Science Research and Practice Tutorial, Portfolio Analysis Symposium, Mational
plugins, improvements to plugins and plugin Institutes of Health, Natcher Auditorium, Bethesda, MD

interfaces, and a new 64-bit Windows build.
Release Motes

Katy Borner and Albert Merofio Pefiuela (2012) Sci2 Tool: A Tool for Science of Science Research and Practice Tutorial, ECD, Paris,
France.

https://sci2.cns.iu.edu/user/index.php
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