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Objectives of the Study:

« Determine the correlation level between the journal Impact Factor (IF) and
3 alternatives indicators available through the Scopus database (SNIP,
SJR & CiteScore) in 6 different research areas (business & management,
mathematics, computer science, psychology, biological sciences &
sociology)

* More specifically, generate quantitative data to support the use of the
Scopus bibliometric indicators by our faculties as possible alternatives to
the well known journal IF (no longer available through JCR and WoS at
our university)




Presentation Outlook:
 Definitions of the 4 bibliometric indicators considered in our study

« Litterature review on journal performance bibliometric indicators
comparisons

* Methodology used
« Results by research fields & globally

 Conclusion




Impact Factor (IF) (Garfield, 1963):

Index based on the Journal of Citation Report (JCR) (Web of Science)

Included: editorials, comments,
letters to the editor, errata, etc.

number of citations received for all document types during year
T for all items published during the previous 2 years (T-1 & T-2)

IF (year T)=
total citable items published by the journal in the 2 previous
years (T-1 & T-2)

articles, conference
papers & reviews




Citations in 2017

CiteScore (Elsevier, 2016):

Documents from 3 years

number of citations received for all document types during year T
for all items published during the previous 3 years (T-1, T-2 & T-3)

Index based on the SCOPUS database

CiteScore= _ _ _ _
(year T) all documents published by the journal in the 3 previous years

(T-1, T-2 & T-3)

Since all documents are considered in the denominator of the CiteScore,
journals such as Nature and Science, that contain a higher proportion of
editorials, comments, letters to the editor, etc, obtain a lower CiteScore
iIn comparison with their IF.

(Sugimoto & Lariviere, 2018)



SCimago Journal Rank (SJR) (Moya & Guerrero, 2007):
Index based on the SCOPUS database

“It expresses the average number of weighted citations received in the
selected year by the documents published in the selected journal in the
three previous years, — i.e. weighted citations received in year T by
documents published in the journal in years T-1, T-2 and T-3"

Complex algorithm based on Google’s PageRank
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(Gonzélez-Pereira et al., 2010; Renijith & Shihab, 2018)



SCimago Journal rank (SJR) (Moya & Guerrero, 2007):

« Citations don’t have the same weight

— Citations from highly cited journals weigh more than those from low-cited ones. In other words, a
citation from a source with a relatively high SJR is worth more than a citation from a source with a
relatively low SJR

— The weight of a citation is increased when the citing journal is topically closely related, and
decreases when the citation is coming from a peripheral journal (assumption: journals in the
periphery are less able to speak with authority)

« Citations afforded to editorials, letters to the editor, commentaries,
perspectives, news, etc, are not taken into account. Only peer-reviewed
documents from Scopus covered sources are considered

« Journal self-citations are partially excluded (maximum of 33%)

(Colledge et al., 2010)



Source Normalized Impact per Paper (SNIP) (Moed, 2009):
Index based on the SCOPUS database

SNIP= IPP IPP: Impact per Paper
- DCP DCP: Database Citation Potential

IPP= average number of citations to the publications of a given source

total number of citations received during year T for JA, CP and

IPP (year T)= R published during the previous 3 years (T-1, T-2 and T-3)

total number of JA, CP & R published during the previous 3 years
(T-1, T-2 and T-3)

JA: Journal Article; CP: Conference Paper; R: Reviews ' Peer review materials



Source Normalized Impact per Paper (SNIP) (Moed, 2009):

SNIP= PP IPP: Impact per Paper
- DCP DCP: Database Citation Potential
N 1
bCP= = 1 1 /3 | fcrsures e erage
+ + ... + in the database is close to 1
P11 P2l Pnln

Subject field: collection of documents citing a given journal

n: number of publications in the journal’s subject field (in the year of analysis)

r: number of references in the publication considered that appeared in the 3 preceding years
p: proportion of these publications that have at least one active reference (JA, CP or R)

“The DCP is the citation potential in a journal’s subject field, a measure of the
citation characteristics of the field the journal sits in, determined by how often and how

rapidly authors cite other works, and how well their field is covered by the database

(in this case, Scopus).”

(Colledge et al., 2010; Rousseau et al., 2018; Sugimoto & Lariviere, 2018)




Source Normalized Impact per Paper (SNIP) (Moed, 2009):

Exemple:
I A
Potential (DCP) (2008) | (2008)
Inventiones Mathematicae 0,075
Molecular Cell 13,0 3,2 4,0 6,073

(Colledge et al., 2010; Rousseau et al., 2018)
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| Impactfactor | CiteScore | SR____| ___sNP____

Data source

Window

Availibility

Type

Calculation

Autocit.

Strenght

Weakness

2 years
(5 years)

JCR (Wo0S)
Popularity

Simple
(num. # denom.)

Included

Simple; best known
and most utilized

Short window;
autocitations; ease of
manipulation; same
weight for all citations

Scopus

3 years

Scopus
Popularity

Simple
(num. = denom.)

Included

Simple; 3 year
window;
num.=denom.

Autocitations;

Scopus

3 years

Scopus
scimagojr.com

Prestige

Complex
(based on PageRank;
weighted citations)

Included, up to 4

Useful to classify journals within
the same discipline; data freely
available

Penalizes journals that receive
citations from less widely read
ones; difficult to compare
numbers across disciplines

(Ahmad et al., 2017b; Ferrand et al., 2019; Mingers & Yang, 2017; Setti, 2013).

BIBLIOMETRIC INDICATORS SUMMARY

Scopus

3 years

Scopus
journalindicators.com

Popularity

Complex
(uses citation potential)

Included

Corrects for differences in
citation habits; noncitable
items excluded; allows journal
comparisons across
disciplines; data freely
available

Autocitations; does not
consider citation prestige;
complex and difficult to
check
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Correlations Between the IF and SJR, CiteScore or SNIP; Literature Review
Selected Examples

27 articles that reported correlations between the journal metrics considered
In our study were identified (see annex for details).

Elkins (2010) 5503 Multidisciplinary IF < SJR 0,890

: e IF < SJR 0,839
S.-Olivan (2015) 9657 Multidisciplinary IE < SNIP 0.645
Brown (2018) 14 Occupational therapy IF — CiteScore 0,838
Villasenor (2019) 122 Nuclear medecine IF < CiteScore 0,878
Yuan (2019) 64 =LY Gl IF < CiteScore 0,922

Management & Logistics

Generally speaking, very strong to strong correlations? were observed
between the IF and the indicators available in Scopus (SJR, SNIP and
CiteScore), although some disciplinary differences were observed.

1r: Pearson’s correlation coefficient or Spearman’s rho. 2 Based on Cozby (2008) criteria for r (see also Elkins et al., 2010)



Methodology Used in Our Study:

In order to generate quantitative data that will support (or not) the use of the
journal metrics available in Scopus, in place of the Journal Impact Factor, we
carried out the following steps:

Get Scopus Author Ids for our faculties (6 research fields considered)
U Business & management, Mathematics, Computer Science, Psychology, Biological Sciences and Sociology

« Extract publications from Scopus

« EXxport results into EndNote (independently for each department)
« Extract journal titles using EndNote (Journals Term List tool)

« Export journal titles to Excel

« Extract the 2016 Journal Impact Factor manually from journals’ home page (or from
other online ressources)



« Extract the 2016 SJR, CiteScore and SNIP data from Scopus and merge them
automatically with existing data using the Tibco Spotfire software (trial version)

« Discard journals that don’t have complete data

« Rank journals according to each 4 metrics and generate corresponding new
columns in Excel

« (Generate graphs and statistics (Spearman’s rho and probability p) using theTibco
Spotfire software (trial version) and SPSS (for Pearson’s correlation)

a  For our data, the Spearman’s rho and the the Pearson’s correlations were identical. Thus, only the Spearman’s rho
will be presented.




Note regarding research field assignation:

With this approach, the research field assigned to a publication correspond
to the author department affiliation.

Thus, an article published by a professor of mathematics in a journal
dedicated to medicine, will be assigned to mathematics, regardless of its

content.




Our methodology is mirrored on Elkins’ 6000,
work who compared the ranking of over
5000 journals based on different metrics
(Elkins’ data shown on the side for IF «
SJR).

Spearman’s rho | Correlation level

0,80-1,00 Very strong

0,60-0,79 Strong

0,40-0,59 Moderate

0,20-0,39 Weak et |

0,00-0,19 Very weak T e

L . Fig. 2 JIF (X-axis) and SJR (Y-axis) ranks for 5.503 journals. Spearman’s rho = 0.89, p < 0.001
Probabilities p of less than 0.05 were considered

significant.

(Elkins et al., 2010)
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Research Fields and Number of Journals considered:

Business & Management: 389
Mathematics: 269

Computer Science: 252
Psychology: 500

Biological Sciences: 563
Sociology: 45

All fields combined: 1819"

* There are some overlaps between the 6 fields. A given journal may be part of 2 or more
categories (Ex.: Nature).
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Global data (6 research fields combined):
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Summary: Spearman’s rho correlations between the Journal Impact Factor
(IF) and 3 Scopus metrics (CiteScore, SJR and SNIP) for 6 field areas;
correlations between SJR and SNIP also highlighted.

Nb of Journals SNIP Il SIR vs SNIP

All (6 fields) 1819 0,94 0,77 0,63 0,74
I\B/Itfn'ggjn ‘i‘m 389 0,92 069 0,78 0,85
Mathematics 269 0,95 0,66 0,65 0,79
Computer Science 252 0,93 0,78 0,64 0,63
Psychology 500 0,90 0,89 0,72 0,81
Biological Sc. 563 0,96 0,93 0,84 0,81
Sociology 45 0,84 0,77 0,65 0,85

Probabilities p < 0,001 in all cases.

Bold: Very strong correlations (r > 0,80)
SUMMARY 21
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Conclusion:

« The strongest correlation observed is for IF < CiteScore (r > 0,90 for 5/6 fields)
- Exception: Sociology (r= 0,84)

» Correlations for IF <« SJR are, in general, much smaller. However, in the case of
psychology & biological sciences, very strong correlations were observed (r=
0,89 & 0,93, respectivement)

« Generally speaking, SNIP corrrelates better with SJR than with IF. However, in
the case of computer science & biological sciences, the level of correlation is
similar

* In general, our results are in line with previous studies

The CiteScore indicator showed the highest correlation with the traditional
journal Impact and offers a good alternative to it.

CONCLUSION 22




Leydesdorff (2009) 6158 Multidisciplinary IF — SJR 0,796
Rousseau (2009) 77 Multidisciplinary IF — SJR 0,915
Schopfel (2009) 143 Multidisciplinary (French J.) IF < SJR 0,76
Elkins (2010) 5503 Multidisciplinary IF < SJR 0,89
801 Engineering IF & SJR 0,920

IF < SNIP 0,523

1940 Medicine IF & SJR 0,834

IF < SNIP 0,866

563 Physics & Astronomy IF <~ SJR 0,921

: IF < SNIP 0,849
T=SEITES (AL 1017 Social Sciences IF - SJR 0,680
IF < SNIP 0,612

161 Arts & Humanities IF & SJR 0,959

IF < SNIP 0,772

224 Economics IF < SJR 0,017

IF < SNIP 0,745

*r: Pearson’s correlation coefficient or Spearman’s rho.

ANNEX: PREVIOUS STUDIES (1) 23



Jacso (2010) Information & Library Sc. IF — SJR 0,88
Rocha (2010) 99 Multidisciplinary (Brazilian J.) IF — SJR 0,884
Siebelt (2010) 18 (10+8) Orthopaedics IF - SJR 0,98; 0,93
Sicilia (2011) 259 Computer Science IF — SJR 0,93
Ramin (2012) 13 Nuclear Medecine IF < SJR 0,919
Kianifar (2014) 11 Pediatric Neurology IF — SJR 0,736
Cantin (2015) 20 Anatomy IF <~ SJR -0,037
S.-Olivan (2015) 9657 Multidisciplinary :E : g‘,ﬁp 8:222
Mahmood (2016) 88 Dentistry IF & SJR 0,865
Ahmad (2017a) 50 Environ. Engineering IF — SJR 0,862
Ahmad (2017b) 131 Mechanical Engineering IF — SJR 0,874
Ahmad (2017c) 85 Water Ressources IF & SJR 0,806
Ahmad (2017d) 75 Analytical Chemistry IF — SJR 0,946

r: Pearson’s correlation coefficient or Spearman’s rho.
ANNEX: PREVIOUS STUDIES (2) 24



Mingers (2017) 426
Ahmad (2018a) 50
Ahmad (2018b) 61
Brown (2018) 14
Perera (2018) 519
Waris (2018) 81
Yuen (2018) 54
Villasenor (2019) 122
Yuan (2019) 64

r: Pearson’s correlation coefficient or Spearman’s rho.

ANNEX: PREVIOUS STUDIES (3)

: IF < SJR 0,806
Business & Management IE < SNIP 0.853
Biochemistry/Mol. Biology IF < SJR 0,916
Construction & Build. Tech. IF < SJR 0,848
IF — SJR 0.920
Occupational therapy | IF & CiteScore 0,838
IF <~ SNIP 0,898
Multidisciplinary IF & SJR 0,796
Sports Science IF < SJR 0,905
Neurosurgery Fl —~ SJR 0,951
IF < SJR 0,884
Nuclear medecine < Cij

IF < SNIP 0,788
: IF < SJR 0,708
Supply Qham MRS | IF < CiteScore 0,922
& Logistics IF & SNIP 0,888
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