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Overview — Workflow Design
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Overview of this workshop

Brief introduction to Networks
« Basic Graph Metrics
e Questions

Network Workbench (NWB) Tool
e Introduction to NWB
¢ Visualize the Florentine Dataset
e Questions

e Science of Science (Sci2) Tool
 Introduction to Sci2
« Extract Co-Author Network from ISI data
» Extract Paper-Paper (Citation) Network from IS| data
e Questions

e Adjourn
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Graph Metrics - Nodes

Snehasis MuBhopadhyay
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» Betweenness Centrality — o=
number of shortest paths a
node sits between i
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Graph Metrics - Edges
®
[ ]
 Shortest paths — shortest distance between two )’
nodes Y
» Weight — strength of tie °
» Directionality — is the connection one-way or °
two-way (in-degree vs. out-degree)? - 4
0]
* Bridge — deleting would change structure . o
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Do you have questions so far?

The Network Workbench (NWB) tool
supports researchers, educators, and
practitioners interested in the study of
biomedical, social and behavioral
science, physics, and other networks. In
February 2009, the tool provides more
169 plugins that support the
preprocessing, analysis, modeling, and
visualization of networks. More than 50
of these plugins can be applied or were
specifically designed for S&T studies.

It has been downloaded more than
65,000 times since December 2006.

Network Workbench Tool
http://nwb.slis.indiana.edu

A Workbench for Network Scientists LOGIN

LELYS People Research Publications Community Downlood Documentation

Dev Zone About

je design,
onment for [arge-

How to cite this project

News & Updates Download 1.0.0 beta § Release

Note: save the download as jar
( |
Windows (P £ Vista) | [ETIRIPCNS

Sening Staned
See more documentation

09100 beta 5

nn Mcranie's fulorial abstract for Sunbelt

« 11.4.08 Two NWE Pis featured in “Connected—Thi
Power of Six Degrees.” 2008, Anna Maria Talas,
Director. Australian Broadcasting Corporation, Lid.

[touTubel [Full Video (300MB)] Getinvelved

Bdrner, Katy, Huang, Weixia (Bonnie), Linnemeier, Micah, Duhon, Russell Jackson, Phillips, Patrick, Ma, Nianli, Zoss, Angela,
Guo, Hanning & Price, Mark. (2010). Rete-Netzwerk-Red: Analyzing and Visualizing Scholarly Networks Using the
Network Workbench Tool. Scientometrics. Vol. 83(3), 863-876.




User Interface

punn McCranie, Alessandro Viespignani, and Kty Barner,

Please cte as follows:
Pichigan, http://nwh.

s ] = O||iiito

[Thes NWE tool wars developed by Weixa (Bonnse) Huang, Russed 1. Duhon, Micsh W. Linnemeder, Patrick Philips,
IChintan Tank, Joseph Biberstine, Timothy Keley, Duygu Balcan, wmd Bruce W. Herr Il Santo Fortunato,
fian Markines, Felix Terkhorn, Heng Zhang, Megha Ramawat, César A. Hidalgo, Ramya Sabbinen, Vivel Thakre,

the preprocessing, modeling, analysis, and = | I —

)& spparted npart b the s 150513650
sbisi, Dr. Santiago Schoel, Dr

ustwork Workbench uses the C Shel (http://cishellorg) developed at the
i yberinfrastructure for Network Science Center (http://cns.slis.indiana.edu) at Indiana University.
[WE Team, (2006). Network Workbench Tool, Indiana University, North ¥, and of
shis.indiana.edu.
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Visualizing the Florentine dataset

 Data Acquisition & Preprocessing

* Examine the data
* Load the data into NWB

» Data Analysis, Modeling, & Layout
* Since the data is formatted as a network with various attributes
added to the nodes and edges — no analysis will be performed in this

workflow

» Data Communication & Visualization Layers

¢ Visualize the Florentine

network with GUESS
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Visualizing the Florentine dataset

Florentine families related through business ties (specifically, recorded financial ties such
as loans, credits and joint partnerships) and marriage alliances.

Node attributes

e Wealth: Each family's net wealth in 1427 (in thousands of lira).

e Priorates: The number of seats on the civic council held between 1282-1344.

¢ Totalities: Number of business/marriage ties in complete dataset of 116 families.
Edge attributes:

e Marriage T/F

e Business T/F

“Substantively, the data include families who were locked in a struggle for political control
of the city of Florence around 1430. Two factions were dominant in this struggle: one
revolved around the infamous Medicis, the other around the powerful Strozzis.”

More info is at http://svitsrv25.epfl.ch/R-doc/library/ergm/html/florentine.html

1

Load the Florentine dataset: sampledata/socialscience/florentine.nwb
~igix]

Fle Preprocessing Modsbng  Analyss  Visualizabion  Scentomstrics  Help

Load and Clean 151 Fils S—— - __~ O iilostavecager| =0
Read Directory Hisrarchy: !}(::;‘ism supports the preprocessing, modeling, analysis, and =l il
Datasets » '
wh.slis.indiana.edu) is supported in part by the INSF 1150513850
Save... aty Bormer, Dr. Albart-Lészld Barabasi, Dr. Santiago Schned, Dr.
jrman, and Dr, Eric A. Wernert,
Views with... Joririie) Huang, Russell ). Duhon, Micsh W, Linnemeier, Patrick Philips,
Keley, Duygu Balcan, Mariano Beird, Bruce W. Herr 11, Santo Fortunato,
Merge Node and Edge Files Megha Ramawat, César A, Hidalgo, Ramya Sabbineni, Vivek Thakre,
Splkt Graph to Node and Edge Fles (1 Katy Barmer.
Tests » fructure Shell (http:/ /cishell.org) developed at the
enter (http://ens.shis.indiana.edu) st Indana Universty,
Preferances =
Bt ‘o0l, Indiana University, Northeastern Universty, and University of
Lﬂw coincted =l
) Scheduer =olf
Remove From List | [ Remove completed automatically Rmdcamhtedl ® I
m|
' then Name [ Date [ Time : F
& Load... 09fos{2012 10:26:01 AM K i R
l To view the file, right
J click on the network in
the data manager and
select view.




Visualizing the Florentine dataset

*Nodes
id*int label*string wealth*int totalities*int priorates*int
1 "Acciaiuoli” 10 2 53
2 "Albizzi" 36 3 65

3 "Barbadori" 55 14 0
4 "Bischeri" 44 9 12

5 "Castellani" 20 18 22
6 "Ginori" 3290

7 "Guadagni" 8 14 21

8 "Lamberteschi* 42 14 0

9 "Medici" 103 54 53

10 "Pazzi" 4870

11 "Peruzzi" 49 32 42

12"Pucci"310

13 "Ridolfi" 27 4 38

14 "Salviati* 10 5 35

15 "Strozzi" 146 29 74

16 "Tornabuoni" 48 7 0

*UndirectedEdges

source*int target*int marriage*string business*string
91"T""F"
62"T""
72 T
92"T""
53"T""

ST T

13

Visualizing the Florentine dataset

o

Ble Bt Layout Soipt Yew  Help
Medici-Albizzi
Field vave |
=12 o
busness F
g color 176,180,178,255 a .

§ larected False . .
E lsbel

Isbeloolor 0,0,0,255
labetsize 12

To visualize the & 9) ® O 9)
Florentine network Q)

select Visualization > } O O

GUESS and NWB will I ® O

launch GUESS. .

To change the layout in  [#¥
GUESS select Layout > &
GEM (you can run GEM B e =R
multiple times to = — = : '
randomly generate a Nodeshupe | |_conter._| |_ Change story

network to your Recenesr | [ oo |
satisfaction, as seen to
the right).

Interpreter | Graph Modifer

14




Visualizing the Florentine dataset

A Workbench for Metwork Sc £

" - Visualization - GUESS . =100 x|
Ble Edt Looust Jopt Vew Hep

Medici-Acciaiuoli ¢

;,'d"f"dw . == @ )
?i, e e - e ® .
Resize the nodes
according to family kD i [ i
wealth. )
L]
Resize Li ° * <
esize Linear Iy o Y
>Nodes> Wealth
N

From: 1 To: 10 : v O

. ) A
Then click Do Resize ax
Linear Object: | everything | Property: = | Operstor: - | ke

Colour Showe Hide Size Show Label | Hide Label Change Label

The results will look | T
similar to what is ests Lneor. ] | Cobaka
shown to the right Nodes ! [westh v, From: | o1 [10 Do Rt e

Interpreder . Graph Modfier

15

Visualizing the Florentine dataset

A Workbench for Network Schentists

RET
Ele Edt Layout Soipt Yew Help

Medici-Acciaiuoli

_WF:“ 0 = J -
business F
g :-':lec’ Il;il&).l?‘a.ZSS a . . .
Aubel
Colorize nodes apcordlng to 4 o o) )
how many seats in 5 @
government the family holds. Q@
]
o o ®
. . *
Colorize > Nodes > Priorates & o .
: &
From: [] To:M Do Colorize . ® ®
A
Object: | everything | Property: = | Operakor: | Yalue:
Colour || Show Hide See Show Label Hide Labsd Change Label

Nede Shape Center | | Change Hstory

Nodes »| |priceates =) From: [l To: | | Do Colorce

Interpreter | Graph Modfier
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Visualizing the Florentine dataset

=I0/x]
Ble Edt Layout Jopt Yew Heb
4
Switch to the Interpreter at  Hil&) »
the bottom of the GUESS ~ {liS) " S ]
window.
Type the following Wy ® e @ .
commands: Q@
* L]
. 2 4 e
for n in g.nodes: 1l = s v
n.strokecolor = n.color § 3%
) °
Note: after typing the first Ay
line hit the Tab key and [—— B

- nstrokecolor = nucolor

after the second line hit
Enter and the commands
will be executed.

i

| tkerpreter | Graph Modfier
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=100 ]

Add the family labels to
the nodes. e
Select Object: All Nodes P ® ..
Then Click Show Label

. L . Medcl & A

®ii e
The family names will \ : Lo
then appear next to their § : o commr— ) Tenatno
corresponding nodes. s ||| 5 P ® non
. Baachart :‘ ' Swozsi
A
Colour Show Hde . Soe Show Label ke Label Charge Label

| interproter  Gragh Modfier

18




Do you have questions so far?

Science of Science (Sci2) Tool
http://sci2.cns.iu.edu

» Explicitly designed for science of science research and practice, well
documented, easy to use.

» Empowers many to run common studies while making it easy for exports to
perform novel research.

* Advanced algorithms, effective visualizations, and many (standard) workflows.

» Supports micro-level documentation and replication of studies.

» |Is open source—anybody can review and extend the code, or use it for

commercial purposes. SUMMARY
e Existing metrics have known flaws
nature e Areliable, open, joined-up data Vo e R

infrastructure is needed
e Data should be collected on the full

O P | N | O N range of scientists’ work
e Social scientists and economists

should be involved

Let's make science metrics more scientific

To capture the essence of good science, stakeholders must combine forces to create an open, sound and
consistent system for measuring all the activities that make up academic productivity, says Julia Lane. 20




General Network Extraction:
Weighted, Undirected Co-Occurrence Network

A B C D
1 Paper Authors References Year
2 P Al 1370
3 |P2 A2;A6 P1 1980
4 P3 ALA3 P1;P2 1990
5 P4 ALA4;AS P2 1995
6 P5 AS;AB P1;P2;P3;P4 1995 .AZ
7 P AZ;A6 P5 2000 !
® s

|

e

Author co-occurrence network
o
% O
Extracts a k from a delimited table
Column Name |Authors .
A3
Text Delimiter El

*\ertices

6

1A1
2 A6
3A2
4 A3
S5A5
6 A4

*Edges 6

232
141
151
561
161
251

21

A B C D ._452
1 Paper Authors References Year ’
2.1 A1 1970 / e
3 P2 AZA6 Pl 1980 .-'f'ﬁ
4 P3  ALAI  PLP2 1990 N
5 P4 ALA%AS P2 1995 ™
6 PS5  AS5A6  P1;P2;P3;P4 1995
7 P6  A2A6  PS 2000 ® Author
m Paper -
N
. . Qs
Paper-author bipartite (2-mode) network t
Extract a bipartite network from two columns in the table. If the column .Pfl'
mmmmum,muummmm /
First column fPaper /
@
[
Text Delmiter F] p H.

.A3

Object: |nodes based on -> | »| Property: |bipartitetype w| Operator: | == w/| Value: [Paper ||

General Network Extraction:
Unweighted, Directed Bipartite Network

@ as

*\/ertices 12

1 P1 bipartitetype "Paper"
2 Al bipartitetype "Authors"
3 P2 bipartitetype "Paper"

4 A2 bipartitetype
5 A6 bipartitetype
6 P3 bipartitetype
7 A3 bipartitetype

9 A4 bipartitetype

"Authors"
"Authors"
"Paper"

"Authors"
8 P4 bipartitetype "
"Authors"

Paper"

10 A5 bipartitetype "Authors"
11 P5 bipartitetype "Paper"
12 P6 bipartitetype "Paper"

*Arcs
12
34
35
62
67
82
810
89
115
11 10
124
125

22




General Network Extraction:
Unweighted, Directed Network

A B C D .g«z
1 Paper Authors References Year
2.1 A1 1970 ' P
3 P2 AZA6 Pl 1980 ..'f'ﬁ
4 P3  ALA3  PLP2 1990 N\
5 P4 ALA4A5 P2 1995 ™
6 PS5  AS5A6  P1;P2;P3;P4 1995
7.P6  A2ZA6  PS 2000 ® Author

Paper
‘l' " rap N

[N Extract Directed Network

Given a table, this algorithm a [ e
directed edge that starts ata -

column node.
Ipanef

Target Column Authors .Pfl' .M

Source Column

.P|

22 the Layout mer 4
i~ Unweighted & Undirected » [ 8
hel-Session-4653¢ . Weishted & Undrected »

ighted & Directed

Network Analysis Tookit (NAT) t

QOTEI 1AL ATIE

*Vertices 12

1 P1indegree 0
2 Al indegree 3
3 P2 indegree 0
4 A2 indegree 2
5 A6 indegree 3
6 P3 indegree 0
7 A3 indegree 1
8 P4 indegree 0
9 A4 indegree 1
10 A5 indegree 2
11 P5 indegree 0
12 P6 indegree 0
*Arcs

12

34

35

62

67

810

82

89

1110

115

124

125 23

General Network Extraction:

A B C D
1 Paper Authors References Year
2 P Al 1970
3 (P2 AZ;AB Pl 1980
4 P3 ALA3 P1;P2 1990
5 P4 ALA4;AS P2 1995
6 P5 AS;AB P1;P2;P3;P4 1995
7 P6 AZ;A6 P5 2000

|

[ Extract Directed Network

avens e, et ATCS from papers to references

drected edge that starts &
column node.

SuceCotrm e —p '_. e

Target Column References 7 : . .

Text Delimiter 5 . Pt

H.

1995

|5

1970 1980 1990

Unweighted, Directed Paper-Citation Network

*Vertices 6
1P1
2 P2
3P3
4 P4
5 P5
6 P6
*Arcs
21
31
32
42

-.Pﬁ 54

53
51
52
65
2000

24




General Network Extraction:
Unweighted, Directed Bi-Partite Network

n 5 & B *Vertices 11

1 Paper Authors References Year 1 P1 bipartitetype "Paper"
2,1 Al 1570 2 P2 bipartitetype "Paper"
ERP2  AZAS |P1 1980 3 P1 bipartitetype "References"
: :: :if:i.ﬁ z;,pz i::: 4 P3 bipartitetype "Paper”
61PS  ASA6 | PLP2LPIPA 1995 5 P2 bipartitetype "References"”
7 P6  A2A6 PS5 2000 6 P4 bipartitetype "Paper"
. 7 P5 bipartitetype "Paper"
| I = 8 P4 bipartitetype "References”
N . AP 9 P3 bipartitetype "References"
‘"-- .\__’" .-" 10 P6 bipartitetype "Paper”
B S ™ £ 11 P5 bipartitetype
sy gt 8 " "References"”
e r 2 *Arcs
Rtk et > 23
.P4 4 3
Text Delimiter i [ P¥ 65
73
79
75
WRONG!! | s
e 1011

25

ISI Paper-Citation Network Extraction

h & practice

A B [ D E
1 Authors Cited References Publication Year Title Cite Me As
2 Al|A2 BENSMAN SJ, 1998, LIBR RESOUR TECH SER, V42, P147|BROI 2000 T1 A1, 2000, INT MICROBIOL, V10, P65
3 |Al BENSMAN SJ, 1999, LIBR RESOUR TECH SER, V42, P147|BROI 2000 T2 A1, 2000, P ASIST ANNU MEET, V40, P486
4 A2|A3  GARFIELD E, 1985, ESSAYS INFORMATION S, V8, P403 | GILBE 2001 T3 A2, 2001, SCIENTOMETRICS, V60, P295
5 Al ASIMOV A, 1963, GENETIC CODE | LEDERBERG J, 1972, NATUI 2001 T4 A1, 2001, J INFORM SCI, V30, P119
6 A1 |A2  AVERY OT, 1944, J EXP MED, V79, P137| SMALL H, 1985, J INF 2002 T5  Al, 2002, INFORM TECHNOL LIBR, V22, P183

Arcs from references to papers—
in the direction of information flow

- .
A - “MA1, 2001, J Inform Sci, V30, P119
= IAT2000, Int Microbiol, V10, PSS g

“"M A1, 2002, Inform Technal Libr, V22, P183

[
. 1l A2, 2001, Scientometrics, VB0, P295
——— AT 2000, P AsistAnnu Meet, V40, P486
L / @

2000 2001 2002 26




Studying Four Major NetSci
Researchers (ISI Data)

» Data Acquisition & Preprocessing
« Examine the data
e Load the data into Sci2
e Extract Co-Author Netowrk

» Data Analysis, Modeling, & Layout
* Run Network Analysis Toolkit
¢ Run Node Degree

» Data Communication & Visualization Layers
* Visualize the Co-Author network in GUESS

27

Studying Four Major NetSci
Researchers (ISI Data)

Thomson Reuter’s Web of Knowledge (WoS) is a leading citation database.
Access it via the “Web of Science” tab at http://www.isiknowledge.com (note:

access to this database requires a paid subscription). Along with Scopus, WoS
provides some of the most comprehensive datasets for scientometric analysis.

To find all publications by an author, search for the last name and the first initial

followed by an asterisk in the author field.

http://sci2.wiki.cns.iu.edu/5.1.4+Studying+Four+Major+NetSci+Researchers+(1S1+

Data)

28




Data Acquisition from Web of
Science

In Dec 2007, we downloaded
all papers by

* Eugene Garfield

» Stanley Wasserman

Go to mobde sie Signin | MarkedList(0) | MyEndhoteeb | MyRessarchenD | MyCitaion Alets | My Saved Sea

* Alessandro Vespignani o | s -

+ Albert-Laszl6 Barabasi

from . o

* Science Citation Index n (e 3 a
Expanded (SCI-EXPANDED) . W ——
--1955-present

» Social Sciences Citation Index
(SSCI)--1956-present

* Arts & Humanities Citation
Index (A&HCI)--1975-present
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# ot brclana Universky, n-lmu.dwa Fw-ixu-u-au(nf Sefn“am and 1 |snrﬁm 1 the James 3, MeDrrl Founditon [T 261 Ui 151 Riscords
Fa o Scacca of

e visk
help vath your analyses, have que: . 0 would e to supgest enhancements

nd rew features.

e Kavin W, Boyad Inc. The S tool et developed by Chin s Kong,
Posaph Bberstne, ‘hﬂﬂﬂ Wh N“GH Ww-f'“- lm Patr K|ﬂm Chirtan Tark, and Bussel 1, Dubon, It uies the
Chttps/ e u.edha) ot Inchana

Cybarirfrast
wveray. Moy szneben phges woen derreed Ireen -Nq-e-«kw..u;mn Yool fhtkpe/ frwb.crosiadka),

Select: ISI flat format

-Lsan x|

f Urntveesity and STech Strateges, hitpe,/sciZ.cnsdueda

The fle C:Docments
'/mmmmmmuhmw

Load as...

151 scholarly format

cio | otz | A file with 361 records
_ Eil appears in the Data
B Scheduler =n
nmn«nw[l‘mwuum& Porve ol compinted ":-,J I Manager- The
o duplicates were
e e e T removed, author
. Load. oiofz0iz 1z EEEEREEEREED .
j = e e names normalized,
and a log exists in the

Console.
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Extract Co-Author Network

=10l x|
To extract a co-
author network S O =0
of this toal is supported in part by the Cyberinfrastructure for Network Science center and the School of Library and Allf =t |15 Dista Ci¥Documents and Settings|dapoliey |
Select run: muJmk:mmv,zm_uw&mzrmlpnmkamm sa:-?mmmus-nnsm.mwnm £ 31 Unigue I51 Records
Data Preparation > ”?‘“""m"?.:,*”nﬁ'{"mm ek eprnnt commmpor b imemi et
Extract Co-Author et riminioysimipg iplisodeyor i oy b
Network Sk ek e Ly b o i o
e | cns.iuedu).
o sczcns s
Set the Input ; t5 & co-author ship network from ane of seversl supported file
parameter to: isi - rirons PN |
- Concel reconds.
Click OK. The result $===E : MR esec
is an undirected co- il
author network T i::p\‘.:’."_r';rkumuzduiﬁplar_-‘tISIi[lla‘[)ﬁra:l-(o-!utln(-i!elwurk«'hzlﬂad +Files %29 E
along with an =0
author information S LR
table, which appear H— - -
in the Data - T
Manager as follows:
o Extracted Co-authorship Network
77 author information
o | »
Extract Co-Author Network
o
=0

To further analyze the
extracted co-author
network run: TR S recnd

CADocuments and Se!tnqs\dmleyl:

Face sty Mot
Graph ard Network Anabysis Log

] = [T author information
Analysis > Network > |
Network Analysis s S o
Toolkit (NAT) . e St ot
This will calculate the § H o osoks Ry
o . u Weak Component Clustering

basic properties: 247 : b Cornscted ompererts

Extract K-Core
nodes and 891 edges. Eerum. sorctate Crerss

Blondsl Communty Detection

HITS
Then, to calculate the s 4

number of neighbors

for each node O——
independent of co-

authorship weight run: | [ S Y E——
. n'uh'sns I'ool:;.\. mr;-:.:zmz I‘J&:?SO Ll

Ana|Y_S|5 > NEtWOork > oo -

Unweighted and

Undirected > Node
Degree | X I 2




Visualizing the Extracted Co-Author
Network

il
. processng  Anslysis  Modelng | visuslzation R Help .
To view the e d| = 0 fowarimpe] =0
Goospatial | ][] = [T 151 Data: C:\Documents and Setungsidapader!
complete network, SRS = s, |1
opical b Cytoscape acted Co- 1
select the: b gty | Y
TroajGraph Arnotation {F2]-00 hor information
Network with - b ot
. Force Carected wth Arnotation (prefuss beta)
degree attribute - Gretnets
. Dol (¥xCrd)
added to node list Sonc e o)
Circular Heeran
Eirems o), - |
Then ru n: \.lrﬁiﬂ\b«.cm this graph wad not drected. Bipartite Network Graph
Visualization > i
Networks > o
ions i edu,/ display CISHELL /Node + Degree —~
GUESS =5
cve completed mtomaticaly ﬂmlwlil .
11
1 | Date [ Tme
» Node Degres o022 01:42:45 PM.
0] | ot comatemat ot oiouamn
J ¥ Load... ooz 01:06:21 PM
: 2]
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Visualizing the Extracted Co-Author
Network

Fle [ Loyowt Sook Mew  fHeb

The network will =58
be loaded with a
random layout. In
GUESS run:
Layout > GEM
And:

Layout > Bin Pack

43529410,
124,071

i5ix
e
o ee B W0 .
o et £/ 8 Al
-y plam, : '..
_" i g i) 20 L L]
BNL . - AT
" - -y . on
4 L . 2
Y oKy o -
.a . e
*a
<% ..
Qﬂ ot f P
Fan® )\
L‘g & A b
¥ . CE e
2 s lals r e
' ooam Nt ..
S
e = v, -,
we & .
A P —
fe, w iy "
e 2 L A
o .
wd TV L TREERS
Yoot ."'..::
et
avw
Crpect: ) Propmity: | Cperator = | Vabha:
Cokous S Hide. Sz Srow Ll e Lkl Changs Label

Interpreter | Gragh Modfier
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Follow these steps to enhance
the visualization:

Resize Linear > Nodes >
totaldegree

From: 5 To: 30

Do Resize Linear

Colorize > Nodes >
times_cited

From : [ To: [[] Do
Colorize

Resize Linear > Edges>
number_of coathored_works

Colorize > Edges > number_of
_coauthored_works

From : [l To: [[] Do
Colorize

Visualizing the Extracted Co-Author

Network

Object: nodes based on
-> Property: totaldegree
Operator: >= Value: 15
Show Label

In the Interpreter:
>for n in g.nodes:

n.strokecolor =
n.color
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Do you have guestions so far?




Extracting a Paper-Paper (Citation)
Network

» Data Acquisition & Preprocessing
* Examine the data
* Load the data into Sci2
« Extract Directed Network with a property file -

» Data Analysis, Modeling, & Layout
* Run Network Analysis Toolkit

e Data Communication & Visualization Layers
« Visualize the Directed network in GUESS
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Extracting a Paper-Paper (Citation)
Network

For this workflow we are going to use a smaller dataset...

Load the StanleyWasserman.isi file, which can be downloaded from the
Sci2 manual section 2.5 Sample Datasets.

Run Data Preparation > Extract Directed Network with the following
parameters:

I Extract Directed Network x|

Given a table, this algorithm creates a directed network by placing a
directed edge that starts at a first column node and ends at a second

column node.
Source Colurmn |Cited References | iJ
Target Column [cie e as 2 o)

Text Delimiter I l’

Aggregate Function File I C:/Documents and Settings/dapolley/Desktop/sci2jsampledatafscientometrics/propertiesfisiPaperCitation. properties ¥ |

Note, the isiPaperCitation.properties o e

file has been selected for the

Aggregate Function File. More on
this in the next slide.
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Extracting a Paper-Paper (Citation)
Network: How to use Property Files

The properties files, sometimes referred to as aggregate function files, are plain text files
that facilitate analysis by allowing visualization according to certain attributes of nodes and
edges. These files can be used where aggregation of data is to be performed based on
certain unique values. This ultimately enhances the power of visualization. The properties
files are located in Sci2/sampledata/scientometrics/properties

All properties files follow the same pattern:
{node|edge}.new_attribute = table_column_name.[{target|source}].function

The first part of file specifies whether action will be performed on a node or an edge.

The next part, new_attribute, will be a name selected by the user, which indicates the
name of the attribute.

table_column_name is the name of the attribute we are going to operate on to create a
new value for the final node, this can be the name of any of the node attributes in the
network

The final part, function, will be selected by the user and will determine what function will
be performed.
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Extracting a Paper-Paper (Citation)
Network: How to use Property Files

arithmeticmean - finds the average of an independent node attribute
geometricmean - finds the average of a dependent node attribute

count - counts the instances of appearance of a node attribute

sum - the sum of each node's attribute values. Example use: When you have
two author nodes who are really the same author and you want to combine
the number of citations they have accumulated under both names.

max - the maximum value of each node's attribute values. Example use:
When you have two author nodes who are really the same author, which have
two differing author ages, you might want to assume that the younger age was
based on an old record, and keep the older age

min - the maximum value of each node's attribute values.

mode - reports the most common value for an attribute
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Extracting a Paper-Paper (Citation)
Network: How to use Property Files

Below is the isiPaperCitation.properties file and a portion of the
361 Unique ISI Records table. Note, some of columns have been
moved closer together to facilitate viewing.

A B [ D E F G H 1
1 |Abstract Authors Authors (Full Names) Beginning Page |Cited References Book Series Subtitle TimesCited Book SeriesTitle Cited Patent  Cited Re
2 A multirelatic Pattison, P|Wasserman, 5|Robins, G| Kz 536 ANDERSON CJ, 1992, SOC NETWORKS, V14, 4
3 The research Pattison, P|Wasserman, S 169 BESAG J, 1975, STATISTICIAN, V24, P179|BE 30
4 | This paper geiRobins, G| Pattison, P| Wasserman, S 371 AGRESTI A, 1990, CATEGORICAL DATA ANA | 26
5 |A major critici Anderson, CJ| Wasserman, §|Crouch, B 37 AGRESTI A, 1996, INTRO CATEGORICAL DA|. 2
6 | Spanning nea Wasserman, S|Pattison, P 401 AGRESTI A, 1950, CATEGROICAL DATA ANA| 99
7 The methodo ANDERSON, CJ| WASSERMAN, 5 96 *SAS INC, 1994, SAS P243 TECHN REP|AGRE 4
8 In this paper\ PATTISON, P| WASSERMAN, S 57 AGRESTI A, 1990, CATEGORICAL DATA ANA | 4
9 This paper de FAUST, K| WASSERMAN_ S, 177 ANDERSON 1. 1992 THESIS UL MOISIBEC 2 S0CIOL0GICAL METHODOLOGY
10 | Network | GALASKIEW 7 1 - Ti 1
S " node.globalCitationCount = Times Cited.target.mode
11 In recentvearWnLKER,Ml A .
12 anoerson. NOde.inOriginalDataSet = Authors.target.mode
13 ANDERSON e — i
- i node.localCitationCount = Cited References.source.count
14 Many methoc FAUST, K|
15 The literature ANDERSON, CJ| WASSERMAN, S|FAUST, 137 "UN, 1984, STAT PAP COMM TRAD D, V34|E 8
16 A bipartite gri WASSERMAN, $|IACOBUCCI, D 13 ANDERSON E, 1987, ) MARKETING RES, V22, 3
41
...Now back in Sci2
=10] x|
™ eprocessng  Anslyss  Modelng | Visusization R Help
. » =N o | am
To view the " , [wmwmﬁ-l“"““"“"- .
e of Science homepage (hitp://sc  Geospatil ¥ | ard screershets. Please vist ] [ = T 15t Datas Cibocuments and SettrgsidapoleyiDe:

complete network,
select the: kel iy
Network with

et ciahell org) dveloped s the CyberefrastructureFor Netwerk S
directed edges

T -
o) ith dired

b Cytoscape R et vrork w

Fusdhal TreeGraph (prefuse slpha)
Radial TreejGraph with Annotation (prefuse beta)

phugires were derived from the Network Workbench Tool (hittp:/ fnwb.cr

e of Science (Sei2) Tool. Indiana Uriversity and Scilech Strategies, httpsy

erotation (prefuse beta)

3 fons u.edu,/display /CISHELL /Data+Formats el (Vxird)

from Clted .n-rm.r-o(ef:;vdturmm&emlslmhmﬁjﬁuds. Spectfied (prefuse beta)
References to ATt s i

. i~ Gephi
Cite Me As FreTr

Lonsu.edu/display /CISHELL /Extract +Directed +Network: _J

Then run:

q o . =
Visualization > ==

Networks >

- I
%! Extract Dwected Notwork oRj12f2002 [
7 Load... tsf1zfz002 e [ [ [ [[[[[[[]]
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Network: How to use Property Files

=101 x|
e B0t lmowt Srpt Vew Heb
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Extracting a Paper-Paper (Citation)
Network: How to use Property Files

=10ix]|

Using the scripts provided |§
by the Sci2 developers is

a quick way to enhance

the visualization. Run:

r&l Fooy ﬂ 7 : .
: N P ?

Script > paper-citation- m.,g:e# 3

A \
nW py __’E?.\ler Me, 1993 Sociol Method Res, V22, PT1

e,
Chject: [ =] Property: = Cpeator; |~ = viakoe:
Colour Show Hds || Soe Show Label Fide Label Change Label |

Formst tods Labels | | Format Edge Labels |
| Hode Shape Center | | Change Hatory

Zoom Level: | 0.5871%




Ask An Expert

Please login to use the Ask an Expert feature.

Email Address

e

If you have questions feel free to email me dapolley[at]indiana[dot]edu




