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3. Power games at Volkswagen 2015

(In-)Degree = Spaltensumme

NrmDeg = Degree / (n-1)

Winterkorn | F. Piéch Huber Osterloh Weil Fam. Porsche | Fam. Piéch

Cunktion vy ARV VWV E);Ig)lw BR(XI;W mMP I(\XeRjiers. In;l\a:)er In;jqalf)er
Winterkorn 1 1 1 1 1
F. Piéch 1 1 1 1 1
Huber
Osterloh 1 1 1
Weil 1 1 1
Fam. Porsche 1 1 1
Fam. Piéch 1 1 1
Degree 5 5 3 3 3 3
NrmDegree 1,000 1,000 0,600 0,600 0,600 0,600
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3. Network of DAX-30-Firms

DeutscigPost AG

QuppAG By

| | Il ¢ ‘ & Degree 5,933
L ) —= _ N @ Weighted Degree 7,067
Comme <
N\ | Diameter 4
Deutsch@fﬁ?\sﬁéﬁxé t‘ AG Density 0,205
Fresdfillis SE Modularity 0,295
Conti @ alAG P :E SE @ Clustering Coefficient || 0,371
Fresenius Médjcal Care AG Heidelber@/ﬁ{e/r;t AG & Path Length 2,103
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Betweenness Centrality

Deutscr@ost AG
ThysserfKjupp AG BMWAG

hansa AG

MerC@GaA
Infineon Te€hhologies AG
adidas AG

Volksw ?ﬁ@» | \
Contirlental AG \B#.SE

Fresenius Mgdjcal Care AG HeidelberCpment AG

Beier€ddrf AG
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Ego network of Commerzbank

Deulsst AG
AG
PP Mgl@SaA
De/g/tsehé@\ansa AG
g E Infineon T@Jlogies AG

Volksfiagyn AG
Fresenius aI Care AG B@E

Contl AG
Heidelbe@ﬂent AG
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Modularity 1.3 (networks within networks)

LANX
‘ ologies AG

mm

Heidelber@@ement AG

Beier@@rf AG
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5. Software for SNA

SIENA
www.stats.ox.ac.uk/~snijders/siena

UCINET

www.analytictech.com/ucinet
Windows only (?)

PAJEK
http://vlado.fmf.uni-lj.si/pub/networks/pajek

12017 | 8



DR. WEYER

CONSULTING

5. Software for SNA (cont.)

Gephi
www.gephi.org

Please download Gephi to your computer and check system
requirements, especially concerning Java (Windows and Linux only).

NetLogo
http://ccl.northwestern.edu/netlogo

Network Extension
http://ccl.northwestern.edu/netlogo/docs/nw.html

Sources: Borgatti et al. 2002, Hanneman/Riddle 2005, Weyer et al. 2014 and many more
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5. Gephi 0.9.2

Main feature: Visualization
Some bugs remain ...

Tutorial

https://gephi.org/users/quick-start/
https://gephi.org/users/

Data import from Excel (.csv)
https://github.com/gephi/gephi/wiki/Import-CSV-Data
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5. Data preparation

= Exampel scientific cooperation
DFG-Transregios-181212-final.xlsx

Project | Discipline | Institution | City ________

| 2017 |

OO0 b w >» >r

Physics
Biology
Biology
Sociology
Sociology
Physics
Biologie

Univ.

MPI

Univ.
Univ._(Blank!)
Univ.

Univ.

Univ.

Berlin
Munich
Hambrug
Berlin
Berlin
Berlin
Hamburg
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5. Data preparation (cont.) D [Type

A Project

= Generate AHllAAbhana
R
\\\‘QQ \\} \\‘Q:\\\\} \\} *Q“:x%\ " \\\%\\}
o
1. Nodes table LA
= Assign IDs and types B Project
= Eliminate double entries C Project
2. Edges table g
ext sliae IR .
Biology Discipline
Sociology Discipline
Physics Discipline
Berlin City
Munich City

12017 | Hamburg City



m_m

Physics Univ. Berlin DCRC') }“AS/UELYERN .
A Biology MPI Munich
B Biology Univ. Hamburg
Source |Target  |Type
A Physics Undirected
A Univ. Undirected
Edges table A Berlin Undirected
A Biology Undirected
A MPI Undirected
- convert into .csv A Munich Undirected
B Biology Undirected
B Univ. Undirected
B Hamburg Undirected

| 2017 |
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5. Data import into Gephi

Data Laboratory
Import Spreadsheet

Choose file
Separator: Semicolon

As Table
Edge or Node
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5. Multimode Networks Projection

Download and install MMNT Plug-in
Tools > Plug-ins
Open MMNT
Load attributes
Type category
Left: University-other
Right: other-University
MMNT transforms bimodal into unimodal networks
Creates a new type of edge (= data laboratory)
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5. Filtering

Data laboratory: still all kinds of nodes
Confusing picture ...

First step (little bug)

Appearance > edges —> partition
Choose an attribute: MMNT-EdgeType
Color - apply
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5. Filtering (cont.)

Second step: Filters
Draw MMNT-Edge-Type into the lower screen (main filter)
Install partition attribute (node) as subfilter
Activate University/University in main filter

Choose setting in partition attribute (subfilter)

Choose different parameters (e.g. edge weight) for better
visualization

12017 | 17



DR. WEYER

CONSULTING

rap e

|

P R R or erewre

g ]
Knoten Kanten ® A 1T % Rechteck-Auswahl Zuriicksetzen ‘ i ElE| A
: — . \ visane || Bibliothek
\ Hochschul@®Pforzheim \ iversi oln” | i 5
Eindeutig Partition Ranking B Ruhi\Unive A st Bochum HTW *sgg::lers at zu Ky'}- Umyers.t Erfurt v B Attribute
— AN & t \/ / \\\\ / | // | | Universitit Erifhgen » 1 Anzahl Partitionen
MMNT-EdgeType o} < AW A / / / > @ Bereich
|
. . 1 > O i
0 University<--->University (100%) ! Universitit KéBlenz - Landau ) : Gleich
--------- Hochschule Reutlingef> Reutlingen Univers| » I Innere Kanten
7 h > 1 Inter-Kanten
~ Inster- Wiinster Universit& . itat M | » & Nicht-Null
& o oniversitat May BR¥sl > 0 Partition
he Friedrich-Wilhelms-Universitit Bonn < . .
# ‘ | » 1 Dynamisch
<X hule fiir g dte Wisg@nschaft AN =7 S 8 v [ Kanten
/ ttik Miinchen ' 1 -~/ TU ClQI T Kanten-Typ
Palette... Universiiét Wien - 7 % " ersitat ‘5’25‘ ¥ Kantengewicht
& [» Anwenden ya OV / 4 t ¥ Mutuelle Kante
X X< @/ SN | = e i
Layout £ ch HochsEhuB NG : Sitab P N Abfragen
ochecd nen 7 T Partition (MMNT-EdgeType)
ForceAtlas 2 T | # Johannes Gute > & Parameter
[ Universi‘/é’mggn ¥ T Partition (category)
(3] [» starten 1K ¥ & Parameter
‘hen = column: category (class java.lang.String)
v Threads = parts: [University]
Thread-Anzahl 3 ) P T Kantengewicht
v Leistungsoptimierung Université‘ieidelberg‘ il
y/ N\ S G
MaRstab 10.0 On)ﬂ;afé ozl 'c!}nisﬁhgu\ ersitétBerli" AN
Starkere Anziehungs| Coutindinis é%upl.!‘a 'l;l:ft‘:lt:(scﬁhl iir Technik BerlinOtto-von-Guericke-Ugjyersitat
Anziehungskraft 10.0 =7\ ! / ‘ FernUni
v Leistung Justus-Liebig-UniveFsitt GTeRémisths Hoch: Mgk nasEURtSUniversitit zu Kiel
Toleranz (Geschwindi 1.0 V3 |
Genaherte AbstoBung Universi€ét Kassel
Niherung 2.0 DHBW Duale Hochsshidle Badengdiiifesieess Freiburg
v Verhaltens-Alternativen ‘ ,O\ ~Kantengewicht Einstellungen
Separiere Hubs - | ‘
P | g i

| 2017 | 18



DR. WEYER

CONSULTING

5. Visualization

Layout
ForceAtlas 2
Play with
Repulsion rate
Size
etc.
to get a smarter picture
Adjust font size, node size, node color etc.
Try mouse over to see ego networks ...
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5. Calculation of networks indices

Statistics tab
Click ,run®

Use results for additional filtering
Or adjusting colour of edges or size of nodes
Partition (right side)
Ranking (left side)

In case of errors
reload your data ...
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6. Reflection

Usefulness of SNA software?
Visualization
Calculation of indices

Limits of Gephi?
Some bugs ...
Static picture

Alternatives?
NetLogo
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6. NetLogo

Network Import.nlogo
Simple tool

Page rank
Preferential attachment

Network extension
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