Use of Social Network Analysis in
Bibliometric Researches

Umut Al, Zehra Taskin & Gileda Duzyol

{umutal, ztaskin, gduzyol}@hacettepe.edu.tr

BOBCATSSS 2012, 23-25 Januar y 2012, Amsterdam, The Netherlands




d

d

d

d

Outline

Methodology

Literature

o Social network analysis (SNA)

o Some related terms

o Development of the research on the SNA

2 Some related terms
o Tools for the SNA

Examples
Conclusion



Methodology

o Literature review
o Data source Web of Knowledge (WoK)
o Data set covers 1928-2009

o Authored by the scholars affiliated with

Turkish institutions
o Data cleaning process
o There is no document type distinction
2 198,687 (All TR addressed publications )

o 14,365 (TR addressed surgery publications)




Social Network Analysis (SNA)

“SNA is motivated by a structural intuition
based on ties linking social actors,

It is grounded in systematic empirical data,
It draws heavily on graphic imagery,

It relies on the use of mathematical an/or
computational models” (weemanz004,p.3)

Ditferent application areas

Sociology, anthropology, social psychology,
economics...



Bibliometrics

2 “The application of mathematical and
statistical methods to books and other

media of communication” (Pritchard 1969, p. 348)
o Quantitative and qualitative research evaluation
studies

a

Number of publications, citations, citation per
publication

Impact factor
h-index
Relative citation impact
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Some Related Terms
o Density: An indicator for the general level of
connectedness of the graph

o Degree centrality: It is equal to the number of
connections that an actor has with other
actors

o Closeness: A high closeness for an actor
means that he or she is related to all others
through a small number of paths

o Betweenness: It is based on the number of
shortest paths passing through an actor

(Otte & Rousseau 2002, p. 447)



Tools for the SNA

n Bibexcel (http://www8.umu.se/inforsk/BibexceI): It can
produce net-files for co-authorships, co-
citations etc, and then convert these for
further analysis and visualization with Pajek

0 Pajek (http://pajek.imfm.si): It calculates most of the
centrality measures

o UCINET (http://www.analytictech.com/ucinet): The matrix
analysis routines

Q CiteSpace (http:/cluster.cis.drexel.edu/~cchen/citespace ) :
Freely available Java application



Examples from Literature

BOBCATSSS 2012, 23-25 Januar y 2012, Amsterdam, The Netherlands




The Eurovision Song Contest as a ‘Friendship’ Network

Anthony Dekker
Australian Defence Science and Technology Organisation (DSTO)
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Chaomei Chen
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Bibliometrics and Social Network Analysis of the Nanotechnology Field

Guillermo Rueda, Pisek Gerdsri, Dundar F. Kocaoglu
Department of Engineering and Technology Management, Portland State University, USA
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Betweenness Centrality as an Indicator of the
Interdisciplinarity of Scientific Journals
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Networks of scientific journals:
An exploration of Chinese patent data
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Our Examples
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Interface of CiteSpace

eSpace 2.2.R11 - [c) 2003-2011 Chaomei Chen ~ Home: C:\Documents and Settings\Umut AL - CO-DESC
Project Data Text Metwork WVisualization Geographical Analytics Preferences Help

| Web of Science | PubMed | Local D:  Time Slicing
Projects From {1972 |+ | To |2009 | + | #Years Per Slice 3 V| Entropy
| New ||surgery |v||More Actions ... |v|
r Text Pr
Project Home:  Citubitak-2011'project ~Term Source
Data Directory: Citubitak-2011wdata Title Abstract Descriptors Identifiers
~Term Type
@ None ' NounPhrases (' Burst Terms I:I

~Space Status

fa7s-1877  top 10.0% [ 0 [ B [ Network Configuration

1878-1830  top 10.0% i i i ~Node Types

1881-1833  top10.0% i 0 i

1984-1986 top 10.0% ] ] ] 2 Author ) Institution 0 Country 0 Term @& Keyword () Category
18871888 top 10.0% i i i

1990-1992 top 10.0% 701 T 166 ) Cited Reference ' Cited Author ' Cited Journal () Paper ) Grant
18931895  top 10.0% 1677 100 439

1896-1398  top 10.0% 3534 100 762

a9a-2001  top 10.0% a011 100 ara :
2002-2004  top 10.0% 8495 100 1548 Strength Scope [WithinSiices | v |
20052007 top 10.0% 11281 100 1813
20082000 top 10.0% 9524 100 1484

Top N per slice Top N% per slice r Threshold Interpolation r Select Citers |

]

Select top |10.0 | % of most cited or occurred items from each slice.
The maximum number of selected items per slice 100 | .

rProcess Reports

@005-2007 dowinloadFieldDelimitedSurgeny td 14365 = |
3907

2008-2009 downloadFieldDelimitedSurgery td 14365

2707

Records in the dataset: 186745
Records within the chosen range: 11713

Fun time: 94 965 seconds

Merged netwark: Modes=237, Links=4408
Exclusion List: 0

<[]

Metwark modeling ends at Man Moy 28 16:10:05 EET 2011. ERrnina
[] Pathfinder [] Pruning sliced networks
[[] Minimum Spanning Tree [] Pruning the merged network
~ Visualization
(@ Cluster View - Static [] Show Networks by Time Slices
() Cluster View - Animated Show Merged Network
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ollaboration Network of Turkey
Addressed Surgery Publications

c) 2003-2011 Chaomei Chen - Project Homi

File Export Layout Display Filtering Clustering Help
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v] G4 I 1989 GERMANY
v] 21 0.0g 1994 SPAM
4 13 o.os 1885 BRAZIL
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v] 26 0.06 1993 SWITZERLAND
v 2 0.08 1999 GREECE
4 38 0.0a 1986 EMGLAMD
vl ar 0.05 1988 FRAMCE
vl 12 0.05 1984 SCOTLAND
v] 24 0.04 1999 AUSTRIA
4 2 0.04 18745 THAILAMD
vl 13 0.0z 1992 MO RYWAY
vl 10 0.0z 2001 ISRAEL
v] £l 0.0z 2001 FINLAMD
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4 30 0.0z 1888 CANADA
vl 11 0.0z 2008 W IMD ASSOC 5T
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4 2 0.0z 18745 SINGAPORE
4 12 0.01 18745 IRAN
vl 11 001 1954 EGYPT
vl 3 0.1 2005 IRELAND
v] El 0.o1 2001 SOUTH AFRICA
4 15 o.oo 2003 TAWVAN
[v] 14 o.oo 2008 GREMNADA
vl a 0.on 2004 SOUTH KOREA
vl a 0.0 2002 PEDPLES R CHINA
v] S 0.0 2005 MEWVY ZEALAND
4 3 o.oo 2004 DEMNMARK
] 3 0.00 2005 CYPRUS
vl 2 0.on 1887 HUMGARY
v] 2 0.0 1999 ARGEMNTIMNA
v 2 0.0 1975 hALAYS 1A
4 2 o.oo 2008 SEREIA
[v] 2 0.00 1086 RIJSEIA
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v] 2 0.0 2005 WALES
v 1 o.oo 2005 MDA
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Collaboration Network of Turkey
Addressed Surgery Publications
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Document Co-citation Network

CiteSpace: Display Merged - (c) 2003-2011 Chaomei Chen - Project Home: C:\tubitak-2011\project

File Export Layout Display Filtering Clustering Help
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201"1\data
1972-2009 (Slice Length=1)
riteria: Top 10.0% per slic2, up to 100
: N=1830, E=5239 (Density=0.0037)
b
5
o

DOGAN R, 1989, THORAX ...

£\4\ SCHWARTZ Sl, 1999, PRINCIPLES SURG ...

: ,'%MIR S, 1998, CLIN CHIM ACTA ...
/IRY'OH, 1951, J BIOL CHEM ...

PROTEIN MEASUREMENT WITH THE FOLIN PHENOL REAGENT

Author{sp: LOWRY, OH (LOWERY, OH);, ROSEBROUGH, MJ (ROSEBROUGH, M), FARR, AL (FARR, AL RANDALL, RJ (RAMDALL, R
54 OF BIOLOGICAL CHEMISTEY Volume: 193 Issue: 1 Pages: 265-275 Published: 1951
Times Cited: 296 558 (4

nm Weh of Science)
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Author Co-citation Network
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Journal Co-citation Network (1
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Journal Co-citation Network (2
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Journal Co-citation Network (3

CiteSpace: Display Merged - (c) 2003-2011 Chaomei Chen, - Project Home: C:\ubitak-2011\project

File Export Layout Display Filtering Clustering Help

|| (O O] [ 5/ M| Y| P5) R 2 w| @0 = [ Q[ %] %] ]

: [Spotiight| [Citation Burst| [Link Walkthrough| QI [in] Iv] @|[Textsearch: ailoz... | #clusters

o| Soiection cri 1.0%% per Sli e, up to 100
i| Networic e 54 E= 135[0 y=0.0543]

CBRIfQJ PLAST su§ J.SURG

GRLD
n o BRIT JISURGR SURG
 ANN P ,.\;’\S%’ gthéfl’ G:CHICAGO. e
. PLAST RE INSY 'FRn.SUR(f MED
=, ) R“ JR N S”
' @.ANCET

GCAN%ERADMLOGY

NEUROSHMRJ(EO NTGENOL
= "-'_:; -NEUROSURGER

° cAc@suRmNEu.ROL

(Y THORAG CARDIOV SUR ®
CA'NN THORAC SURG

("EUR J CARDIO-THORAC
chN oRTHEONE JQINT SURG AM

— | EE— N
I Cite Sp cE, V. -l
|| BeEiE T 27 P EET =
i Cotubita k2011\dat o
| Tmespan: 19722009 (Slice Length=1)

o Tl

BOBCATSSS 2012, 23-25 January 2012, Amsterdam, The Netherlands




Conclusion

o SNA is an emerging field, and it has gained
importance in recent years in the related
literature

2 SNA method can be used to measure the
impact of different actors in scholarly
communication

o To help better understanding for network
structures and bibliometric raw data
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