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A Brief History of Bibliometrics

e 1926: Alfred Lotka evaluated patterns of author productivity .

e 1934: Samuel Bradford looked at frequency distribution of
articles across journals
e 1934: 'Bibliométrie’ first used by Paul Otlet in 1934

1964: NLM launches MEDLARS
1955: Eugene Garfield creates Science Citation Index (WoS)
1969: Alan Pritchard coins term ‘bibliometrics’

1976: Francis Narin publishes “Evaluative Bibliometrics”
1990: Retrieval and analysis got much easier with internet
1997: First automated citation indexing by CiteSeer
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Journal metrics: Journal Impact Factor

Journal Impact Factor Calculation

2017

Journal _ 224 = 2.229

Impact 96
Factor

How is Journal Impact Factor Calculated?

Citationsin 2017 to
items published in
2015 (109) + 2016

JIF-

Number of citable
itemsin 2015 (46) +
2016 (50)
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Journal metrics: Journal Impact Factor
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Journal metrics: Citescore

Based on scopus data Based on Web of Science
data
Uses a 3-year window Adopts a 2-year window
Includes all documents Only includes the citable
types indexed by scopus : documents, which are
articles, reviews, letters, articles and reviews.

notes, editorials,
conference papers, etc.

*CiteScore includes all document types in
both numerator and denominator. IF
includes citations to all documents types in
numerator only.

Source: http://eigenfactor.org/projects/posts/citescore.php

® Nature Publishing Group

& All Others

CiteScore

50
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@ Elsevier
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Journal metrics: Eigenfactor Score

e Measures frequency that articles (published in last 5

years) from a journal have been cited in a given year st prrspeyg o
e Like]IF, it's a ratio of number of citations to total oase
. clence
number of articles .

e But unlike JIF, counts citations to journals in both the

sciences and social sciences and eliminates S s Revtent ®
self-citations £
o Everyreference from one articlein ajournalto & ® Phys Rev B
another article from the same journal is .
discounted. '
e (itations from more cited journals contribute more
heavily to the score 0 )
0 110° 210° 310° 410° 510°
e EF scores are scaled so that the sum of the EF scores T .
otal number cites

of all journals listed in Thomson's JCR is 100.
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Journal metrics: SCImago Journal Rank

e A numeric value indicating the average number of weighted citations

received during a selected year per document published in that journal
during the previous three years.

e Similar to Eigenfactor (weighted network metric), but uses SCOPUS
instead of Web of Science
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Journal metrics: Source-normalized Impact per
Paper (SNIP) score

e The ratio of a source's average citation count and its 'citation potential'

(measured as the number of citations that a journal would be expected
to receive for its field)

e Allows for direct comparison between fields of research with different
publication and citation practices

e ASNIP of 1.0 means that a journal's articles are cited at the average rate
for all journals in the same subject area; anything over 1.0 indicates

more citations than average in the field while a SNIP of less than 1.0 is
below the average.
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Author metrics - publications

e Number of peer-reviewed journal articles (research

VS review) [Tm-

e Books + book chapters g r’

e Dissertations W ] | I

e Trade publications ﬂ

e Conference abstracts — :f’::fiécfe

e Preprints (?) and repository documents ~[ 174932 2
- |
" PUBLISHED, .

e Niche vs. broad journals, diversity of journals :“’; ‘l""LZ‘J'JJ‘.’L"’; 1

T e ——attila

e Time to publication of first output (important for
funders)
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Author metrics: author order and number

e Placementin author list (sole, first, last)

e Fewer and fewer single author (issues with
undeserved authorship)
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Author metrics: citations

Total citation count

Number of all publications that are cited
Citations per publication

Citations from review articles, textbooks
Cited vs Uncited rate

Self vs non-self citations

Source of citation (journal diversity)

STRUGGLING

SCIENTIST
JIPLEASE CITE

HY PRPERS
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The researcher metric

An index to quantify an individual's scientific research
output

J. E. Hirsch
+ See all authors and affiliations

PNAS November 15, 2005 102 (46) 16569-16572; https://doi.org/10.1073/pnas.0507655102
@ 25 @ 4293 ® 5

Communicated by Manuel Cardona, Max Planck Institute for Solid State Research, Stuttgart, Germany, September 1,
2005 (received for review August 15, 2005)

Figures &SI Info & Metrics O PDF

Abstract

| propose the index h, defined as the number of papers with citation number =h, as a
useful index to characterize the scientific output of a researcher.

citations impact unbiased
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The researcher metric

number
of
citations

b - - - - - - -

h 'paper number
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Goodhart’s Law

“when a measure becomes a target, it ceases to be a good measure.”

Average Number of Self-Citations per Paper over Time Maximal Self-Citations Number over Time
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https://doi.org/10.1093/gigascience/giz053

Gaming the system

e Self citation

e Reciprocal citation
e (itation stacking
e “Citation cartels”

g
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Perverse incentives
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Downstream... }zgénsltf;lctlas;:cal Significance' Is Often

Researchers who want professorships are sometimes driven to publish suspect
findings.

e e oansmin
Why Most Published Research Findings e
Are False

John P.A.loannidis

factors that influence this problem and is characteristic of the
Summary some corollaries thereof. vary a lot depending o
field targets highly liks
":: i :;:::;'"9 co:\:;n ;"‘at oSy Modeling the Framework for False 0: w;‘;‘:ﬁ; rolrgonylyloi
Fotbainliss SIS Positive Findings true relationshins amo PLoS One. 200; 4(5): e5738. PMCID: PMC2685008
Published online 2009 May 29. doi: 10.1371/journal.pone.0005738 PMID: 19478950

How Many Scientists Fabricate and Falsify Research? A Systematic
Review and Meta-Analysis of Survey Data

RESEARCH ARTICLE SCIENTIFIC COMMUNITY
Nonreplicable publications are cited more than
replicable ones

@ Marta Serra-Garcia™' and (® Uri Gneezy'
+ See all authors and affiliations

Daniele Fanelli*

Science Advances 21 May 2021:
Vol. 7, no. 21, eabd1705
DOI: 10.1126/sciadv.abd1705
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Alternative metrics

4278
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Novel metrics: TOP Factor

e A metric that reports the extent to which a

journal adheres to open science practices
and practices that are based on the core
principles of the scientific community:
o Data Citation Standards
o Data, Analytic Methods (Code), and
Research Materials Transparency £
o Design and Analysis Transparency o
o Preregistration of Studies
o Preregistration of Analysis Plans
o Replication | —

e Three levels: Disclose, Require, Verify
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Novel metrics

e Rigor and Transparency Index
(SciScore)

e Ripeta

©)

appropriate documentation and
sharing of research data, clear
analysis and processes, and the
sharing of code

Source: https://doi.org/10.1016/j.isci.2020.101698
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scite: a novel citation metric METRICS

Comments: 11
scite_ Q ootitesuthorenc PDF Downloads: 5753

Related Articles HTML Views: 172498

Supporting s Disputing Mentioning

author etc &

ls in COVID-19 patients and

Q DO, ti

22

Presence of SARS-CoV-2 reactiv
healthy donors Julian Braun, et al

© 19 Vallejo ot al. (2020) Zhang etal.(2020)
scie repod
Cited Paper

AllL(17)  Citing selected (26)

Kessler et al. (2020)
supporting

"..T cell activation has baen reported in acute respiratory and non-
respiratory viral infections (37)(38)(39). Consistent with recent case
reports (15,40,41), we observed increased activation of both memory et al. (2020)
CD4+ and CD8+ T calls in severe COVID-19 individuals compared to :
other study groups (Fig. SAand B)..."

Mathew et al. (2020)

4
<

COVID-19/SARS-CoV-2 infection

Immunologic perturbations in s¢
Cervantes, et al

Leticia Kuri-
5@ N0

sciie report

Ng et al. (2020) Thieme et al. (2020)

mentioning @

44
*“..Indeed, higher sequence homology at the protein level between
SARS-CoV-2 and coronaviruses has been reported for N (particularly m
N-terminal and central regions), M and 52 (10)(46) (47). Pre-existing » 'S 13
SARS-CoV-2-specific T cells have been recently reported and also

attributed to cross-reactivity to human coronaviruses previously

encountered (48) (49). The multiplex nature of the assay will allow to

test this hypothesis in the future with the addition of antigens to

related coronaviruses 229, HKU1, NL63 and OCA3 in the same assay Negrac W a0 - I
panel, by comparing the patterns of antibody reactivity, in order to e % ’ 4

address the significance of this in immunity to COVID-19...."

Karamloo et al. (2020)
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scite: a novel citation metric

= scite journal index is independent M iC h e l-e AVissa r-W h iti n g

of impact factor

0000-0003-0030-3135

= PhD
scite journal index= 3
2 Keywords
support s
— 2 :
(ppotscontradict) g % 10 Article(s) 994 Citation(s)

©5 ©®934 @7

(16,570,647 cited articles)

o1 1 10 100

Impact Factor [log]

What is the scite Index?

The scite Index (SI) measures how supported publications from a journal are, and is
calculated using the following formula:

# Supporting Cites

L= # Supporting Cites + # Contrasting Cites

For example, the 2019 2-year SI includes citations to articles published in 2018 and 2019.
Journals must have at least 100 supporting and/or contrasting cites in the measuring period to Research Sq uare

receive an SL. ‘ Company




‘{Meh’trics
8.54

RG Score
A new way to measure PUBLICATIONS T
scientific reputation.
QUESTIONS Your score is higher than 37.5% of
m s S il your ResearchGate members
Bl ANSWERS
Y e—
Hl  FOLLOWERS =
0% 50%

Journal Authority Factor = 111.5

Oh hey, I’'m a Kardashian so...

The Journal Authority Factor (JAF) is the average h-index of
a journal’s senior editors. The JAF thus complements the
Impact Factor by providing a measure of the experience of K - index = F(a) / F(c)
journal editors as practicing scientists and authors. All

O benttn Research Square
Freudian typo that almost made it into an email: "journal- Com pany

Sources: FEN Il




Reform Efforts

San Francisco Declaration on Research Assessment (DORA)
The Leiden Manifesto

The Responsible Research and Innovation Movement

The Metric Tide

Initiative for Responsible Scientific Assessment (IRSA)
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The real alternative to metrics

Do more work less frequently to evaluate (for hiring/promotion)
Look at their best (in their own words)

Look for their worst

Emphasize competence

Reward replication

Value good (effective, compassionate) mentorship
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Selecting for virtuous behaviors

public data sharing

preregistration of studies

use of proper sample sizes

release of open source code

preprints

contribution to post-publication peer review
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In summation

Your (real) Impact Factor

Impact Factor _

(corrected)

. . # citations the editor
¥ chail that #tlmeesd #t?des you we:’e pressured the
: citations tha ou cit cited just to pa i
#times your _ “acyally trash - );ourself - thei nl“ s cgon _ authorto ng:;leqdeto
work is cited your work nice try) Sechion increase the jour-
(nice try nal's impact factor
# original # articles you were # not-so-original
articles you've included in out of articles you've
written ity or politics -writtem
pity orpo copied and pasted

JORGE CHAM ® 2008
WWW.PHDCOMICS.COM
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