Analyzing Social Networks Detailed Instructions on the Examples in the Text

This gives the detailed commands required to reproduce all the examples in the text created using
UCINET, E-Net and Netdraw. Note we do not show details for Siena or PNet. We are grateful to
Daniel Tischer who has documented most of the examples. Occasionally the outputs will not match
exactly, this can be for a number of reasons. Some routines use random number generators and the
output is dependent on some random number. This may affect the ordering of the output or some
values may be different but any differences should be slight. Secondly newer versions of UCINET
may have more efficient or later algorithms and this could marginally affect the results but again any
differences will be slight.

Steve, Martin and Jeff
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Section 2.2 Graphs

To visualise the “Wiring” dataset open UCINET and run NetDraw:

ﬂ UCIMET & for Windows -- Version £.634 O
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To show the different kinds of social ties in the dataset as illustrated in Figure 2.2, select and
deselect RDGAM (“Plays games”) and RDPOS (“Friendship ties”) or any of the other routines.
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Follow the same steps to illustrate the Campnet dataset to see if your visualization matches Figure

2.3 in the book



Section 2.4 Adjacency Matrix
To display the Matrix 2.1 and 2.2 open the UCINET “Display” function

IEi| UCINET 6 for Windows -- Version 6,634 - O >

File Data Transformn Tools Metwerk Visualize Options Help

P x| = N, DWgU oD | S | v

Hows to cite UCIMET:
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&, tutorial by Bob Hanneman & Mark Riddle iz available here: hitp://faculty ucr edud ~hanneman/nettest,.
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Borgatti, 5.F., Everett, M.G. and Johnson, J.C. 2003, Analyzing Social Metworks. Sage Publications.
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Select the dataset Wiring and a new window will open. The first Matrix “RDGAM” is the adjacency
matrix depicted in Matrix 2.1.

To produce output Matrix 2.2 select the Geodesic Distances routine under
Network | Cohesion | Geodesic Distances which will open a new window

75 UCINET 6 for Windows - . [(=(E3]

Fle Data Transform Tools Wisualize Options  Help

Hiw taocite UCINET:

Multiple cohesion measures

Reqgions 3 Density b
Borgatti, 5.P.. Everett, M.G. and f Subgroups N E-I Indes &nalytic Technaologies.
& UCINET tutorial by Bob Hanner  Paths Transitivity

Clustering Coefficient

Thiz copy of UCIMET is registereg 99 Metworks 4 Reciprocity

Centrality and Power 3 Hamophiy
Current directory iz C:\Documents i »

grou?PCe.n::.lrahty N Krackhardt GTD

oreirenp .e.ry Sirmnelian | Embedded ties
Roles & Positions >

Triad Gen sEanCes
Prlla FnEus Geodesic Distance {old)
Reachability
Balance counter .
- Mo, of Geodesics
Compare densities 3

- ; it i . Geodesic Cube
ompare aggredgate proximity matrices -Local Bridges

0 C:ADocuments and 2-Made networks 3 Lin.e Connecti\j'it.y,l'Maximum Flawy .., 3 |
Trajectories Point Connectivity
Extras 3
Tester




Select the Campnet dataset from

%] Geodesic Distances the file directory

Files

Input dataset:
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Section 5.4.1 Transposing

To run the centrality routine described in section 5.4, open UCINET Network| Centrality and
Power | Multiple Measures and select the Padgett file from the file directory. The measures should
be selected as depicted below and the results will be displayed in a new window.

I8 Multiple Centrality Measures Select file Padgett — O .

Files \
Input Metwork:

i D=

Output Measures:

| | ? Help

Data are ... Report ... Measures

D Directed @ Raw scores Degree

(") Undirected ]

@ Auto-detect i) Mormalized 24.ocal Eigenvec

ed d Beta Centrality Beta:
Valued data

| K-atep Reach : -
i) Binarize all data - =

|
(®) Use tie strengths when possible Freeman Closeness

ARD (avqg recp dist)
Closeness options | For undefined distances ...
(i replace with 0
(ireplace with average [m] Eigenvector
(®) replace with max dist + 1
i_Jreplace with N

Betweenness

2-step Betweenness

Open the Command Line Interface Window | CLI ]and type in the command line “display

transpose(Padgett-cent col layer)”. Click the exclamation mark and the results will appear in the
Matrix Algebra Command Window when scrolling down.



Open Command
Line Interface

m
File Data Transform Tools NetwdM Visuzize Options Help
¥ |2 . ™, | D cu/op| % [Recent Commands: -

How to cite UCINET

Borgalli. 5.F.. Everett. M.G. and Freeman, L.C. 2002 Ucinet & for Windows: Softwars for Secisl Network Analpsis.
Harvard, MA Analytc Technologies.
I8 Command Line Interface (CLI) - ] b4

A torial by Bob Hanneman & Mark Riddle is avalable here: hitp: /{2

PP ~

See afso this great baok

Borgatt, 5., Everett, M.G. and Johnson, J.C. 2013, Analyzing Sox

This copy of UCINET is registered to Mattin

B

D

[c]

M

1 ACCIATUOL 1
2 ALBIZZI 3
3 BARBADORI 2
4 BISCHERI 3
5 CASTELLAN 3
[} 1
7 4
g 1
3]

1

3

o

3

2

4

Results page

GINORI
GUADAGNT
LAMBERTES

9 MEDICI
10 PAZZI
11 PERUZZI
1z PUCCI
13 RIDOLFI
14 BALVIATI
15 STROZZI

OO0 ERNLENMNWLEDO | WD

Type command below:

->display transpose[padgett-cent col layer) 1

Browse Folder ? le Save commands Text ose |z Z

Type in command line here and

0 [eu i i \,‘ B

press the exclamation mark ~ E o

10:10 E
15/08/2017 1




Section 5.4.5 Combining Relations

To create a new relation called positive, first unpack the Sampson dataset: go to Data|Unpack and
select the Sampson file. In the box named “Which relations to unpack” enter 12357 9 (or select

from the dropdown box) and click OK. The individual relations are automatically saved in your
default folder.

Load the Sampson

dataset
Type in or select the
Input dataset: ypP _I \ « OK
sampson) relations123579 N (]
Which relations to unpack: ({23579 and click OK

Then open the Command Line Interface Window and type in the command = positive =
add(samplkl samplk2 samplk3 sampes sampin samppr). The new relation is saved as positive in
your default folder.

To run the Factor Analysis you will need to correlate the matrices. Go to Tools | Similarities
&Distances and load the Sampson data. Select the options Pearson correlation and MATRICES and
click OK. Then go to Tools|Scaling/ Decomposition | Factor Analysis and load the Sampson-Pea-M
file. Select the options “1-mode correlation matrix”, “PRINCIPAL COMPONENTS"” and “VARIMAX”
and set the “Number of factors” to 2. Click OK and your results will open in a new window and are
headed “Rotated Factor Loadings”.

ﬂ Factor Analysis — O e
Input datazet: |sampsun-F‘ea-H.ﬂﬂd | \/ 0K
Type of Data: |1-mude correlation matnx vl x
Cancel
Method of factor analysis: |PH|NE|F"AL COMPOMENTS vl
Method of Factor rotation: |VﬁH|HﬁX vl ? Help

Minimum Eigenvalue: | 1.000 |

Mumber of factors: |2

[OUTPUT) Factor scores: |35‘“"P3'-""":"'5“'*"""'3“":""’S

|

|
zampszon-Pea-M-loadings |

|

|

[DUTPUT]) Factor loadings: |
[DUTPUT]) Eigenvalues: |sampsun-F‘ea-H-eigenvals

(OUTPUT) Factor score coeffs: | $2mpson-Pea-M-fscoefs

To obtain the order given in matrix 5.6 then run Data|Sort on sampson-Pea-M-loadings and select
descending.
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Sorting >

Input dataset: | sampson-Pea-M-loadings_$#itd |

x LCancel

Dimensions to be amanged: |Flnws

Sort order: | Descending - |

? Help

Criterion vector [sort key):

"sampson-Pea-M-loadings ##td" COL 1 |

Output dataset: | sampson-Pea-M-loadings-5Sorted |

11




Section 5.4.6 Combining Nodes

There is no procedure to normalize by expected values as shown in matrix 5.7 but this is an output
given in another routine Tools| Testing Hypothesis | Mixed Dyadic/Nodal| Catergorical
Attributes|Relational Contigency Table analysis.

Profi: 3

Consensus Analysis
Cluster Analysis »

Borgatii, 5.P., Everett, M, Sealing/Decomposition ¥ ware for Social Network Analpsis. Harvard, Ma; Andlytic Technologies.

How to cite UCINET:

& UCINET tutorial by Bob|  Correlats columns across datasets e edu/~hanneman/nettest!
Similarities (2.q., corvelations)
This copy of UCINET is18  piszimilarities & Distances »

Univariate skatistics b+l
__Univariate Stats [ald]

Frequencies

Count combinations

Current directory is C:\Pig

Node-level v

Command Line/Matrix Algebra  ClrHG Mixed Dyadic/Nodal » | Categorical attributes » RS STy
Dyadic (QAP) ¥ Continuous attributes | Anova density models
Relational Contingency

Scatterplot
Dendraogram 3
Tree Diagram 3

Fl ‘C:\FmgramFiIes\AnaIytinTechnnlngies\dataliles "|

+4 start @ va

The dataset is PV960 and the departments are in column 12 of the attribute dataset Allattrs960 as
we do not want to do the permutation test we set the number of random permutations to 0.

1] Categorical Autocorrelation - Frequency Model - 1 Attribute

Parameters

Input D ataset: |PV950
Attribute: |"allattrs960" COL 12

&

Mumber of random perms: |l]

Observed frequency table: |"l5'h

Expected requencies: | llezp

|
|
|
Random number seed: |B3?5 |
|
|
|

Ratio of observed to expected table: |I|rat

Treat symmetnic: data az ...
(#) Undirected

() Directed

The third matrix in the output is Matrix 5.7 and it is saved in a file called llrat if this is dichotomised
at a value of 1.4 and the labels added and then viewed in Netdraw we obtain the network shown in
Figure 5.13.
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Section 5.8 Converting Attributes to Matrices

To run this routine, we must first create attribute datasets in UCINET. To do this open the dl editor
and use fullmatrix format and enter the information shown below.

I8 DL Editor - Import Text Data via Spreadsheet Interface - O *
File Edit View

cp |2 3|5

Age Gender Status ~ Data format:
14
&7
4
33
586
45

|Matrix {ind. attributes, 2-mode, etc) v|

Spreadsheet headers
Col headings are col labels
Row headings are row labels

m m O ¢ W o=
[ e e S R N R

4w

Duplicate ties
(®) 5um/count up

(D) Ignare

Output Options
[Jrecode missing to 0
|:| Force symmetry
[]5ert alphabetically

Convert 1st modes to 1

Ties are:

> ]

Editing mode Enable (w/ mouse
() select cells (®) Mo resizing

(®) Edit cells () Col resizing
(") Row resizing

Save this attribute file as 6actors. To convert the attributes in matrices, open the procedure

Data| Attribute to matrix. Select the file 6actors and select “Age” and “Absolute Difference” to
generate Figure 5.15. Change the Value and Similarity Metric as given in the book to generate Figure
5.16,5.17 and 5.18. Note to create 5.18 the Similarity Metric is Dup. rows (receiver effect).
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% Convert Attribute to Matrix

Files

Input Abtribute dataset:

Dimension:  Value:

|6act0rs

| |COIumn vl |.|5.ge

v []

Cukput Matrix Dakaset: \

R

|E;actors-absdiFF.ﬂ.ge \

\ | LJ

?  Hep

Attribute Mormalization Similarity Metric:

() Product

(%) None E i

© Exact Matches Select the 6actors file,
() Center (set mean to 0] O ifference | | “ ”
() standardize (mean 0, std deviation 1) @ absolute Difference select value Age and

() Squared Difference <« quum—

\

similarity metric “Absolute
Difference” and click OK

Section 5.9 Data Export

To obtain these results we first need to dichotomise the NEWFRAT data. The data contains rankings

and we want to replace the top 5 choices by a one a

nd the rest by a zero. We use

Transform|Dichotomise selecting NEWFRAT as the data choosing the k less than or equal to rule and

putting 5 in the value box. Note the name of the output dataset is generated automatically as

follows.

%] Dichotomize

EE)X]

Files
Input dataset (X):

|NEwFRAT

Output dataset (¥):

|NE\HFRAT_LE_5

[
[

Dichotomization rule

If %(i,j} Less Than or Equal v| value
then y(i,j) = El else y{i,j) = D

Diagonals of output () matrix:
C:} Set to zero

(:} Set bo missing

{1 5et to "then™ value

(%) 5et to "else” value

) Follow dichotomization rule

We then run the multiple centrality routine found under Network | Multiple Measures|Node level

and we treat the data as undirected by clicking the radio button as follows and setting the output to

newmat-cent.
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ﬂ Multiple Centrality Measures

Files
Input Network:

|NEWFRAT_LE_5

() Binarize all data

{®) LUse tie strengths when possible

Closeness options | For undefined distances ...
(ireplace with 0

(_Jreplace with average

(®) replace with max dist + 1

(I replace with N

Output Measures:
|newmat—cent
Data are ... Report ... Measures
D Directed @ Raw scores Degree
(®) Undirected
O Auto-detect () Mormalized 2-4ocal Eigenvec
Beta Centrality
Valued data

k-step Reach
Freeman Closeness
ARD (avg redp dist)
Betweenness
Eigenwector

2-step Betweenness

We then launch the CLI and type the command as given in the book and reproduced below

@ Command Line Interface (CLI)

|-»nevmat=appendasrows { newmat-cent

Matrixz and row information saved as NEWMAT-1d

Type command below:

->newmat=appendasrows[newmat-cent]

Browse Folder ‘? Help Save commands Text

H Close

Z

Finally we launch the UCINET spreadsheet editor and load the new file NEWMAT as shown.
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I6) Matrix Editor - C:\Users\Martin\Documents\datafiles\NEWIMAT 22h - O X
File Edit Transform
-'.r.’ul" @ E <cal> Ig [ symmetrize as you type
1 2 3 4 5 6 7 8 9 | »
EDegree Zocal BetaCent  25tep ARD Closeness  Eigenvector | Between 25tepBet 255% 9
1 MEWCO-1 & 50 1219.87268 | 16 11 26 0.54463219 2,24285721| 2,.24285721 Change
2 MEWCD-2 6 46 1133.67773 |15 10.8333330 27 0.50595635 2.05833339| 2.05833339
3 MEWCO-3 |5 50 1237.81726 | 16 10.5 27 10,55320310|0,26735713 | 0,26735713
4 MEWCO-4 |5 39 957.242187 | 16 10.5 27 0.42723000 2,17916655 | 2. 11666655
5 MEWCO-5 |7 61 1535.06689 | 16 11.5 253 0.68573445 1.63333337| 1.70833337
L3 MEWCD-6 |7 50 1281.66905 | 16 11.5 25 0,57201874|4,91249990 | 4.34999990
7 NEWCO-7 |8 86 1649,24108 16 12 24 073645615 | 406360066 | 3,87619042 H.fﬁ,::‘;,'?&m
B MEWCO-8 |6 45 1246.11755 15 10.8333330 27 0.55652952 | 1.49285709 | 1.49285709 labels
9 MEWCDO-2 8 13 1672,28686 | 16 12 24 0,74585823|4.23333311 4.23333311
10 MEWCO-10 |9 =] 175172534 | 16 12.5 23 0.73205394 6.75833320 | 6.50833320
11 MEWCO-11 |10 77 200534020 | 16 13 22 0.89552658  7.625 7.375
12 MEWCO-12 10 81 2070,65039 16 13 22 10,92473334| 5,45535707 | 5.26735707
13 MEWCO-13 |6 47 1169.,95397 | 16 11 26 0.52228707 2.23333334| 2. 10833334
14 MEWCO-14 6 46 1157.80773 | 16 11 26 0.51683175 2.41245990 | 2. 34999990
15 MEWCO-15 |9 a5 1588, 70995 | 16 12,5 23 0,75384504|8,55535097 | 8.24285697
16 MEWCO-16 & 50 1231.34082 | 16 11 26 0.54980063 | 1.97083330 | 1.90833330 o
| o/
We can also view the created file NEWMAT-id in the editor as follows
ﬂ Matrix Editar - C\Users\ Martin Documentsh datafiles\NEWMAT - id. £2h — O >
File Edit Transform
_._:‘r‘ll.j [% E <cal= Ig [ symmetrize as you type
1 |2 "
EMatrix Row &9 Z
1 MEWCDO-1 |1 1 Change
2 MEWCD-2 |1 2
3 MEWCO-3 |1 3
4 MEWCD-4 |1 4
5 MEWCO-5 1 5
6 MEWCO-6 |1 ]
7 NEWCO7 1 7 a0 fo
8 NEWCO-S |1 8 labels
9 MEWCO-2 |1 9
10 MEWCO-10 |1 10
11 MEWCO-11 |1 11
12 MEWCO-12 |1 12
13 MEWCO-13 |1 13
14 MEWCO-14 |1 14
15 MEWCO-15 |1 15
16 MEWCO-16 |1 18 o
| o/

These can then be cut and pasted into Excel.
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Section 6.2 Multidimensional Scaling

Open the MDS tool in UCINET: Tools|Scaling/Decomposition | Metric MDS

Open Metric MDS tool

5] UCINET 6 for Windows -- Version 6.460

File Daka  Transformn Sl

Metwork  Visualize ©Options  Help

01 1 / v
Consensus fnalysis y 4
How to cite UCINET: Cluster Analysis . v
Borgatti, 5P, Everett, M. Scaling/Decomposition Metric MDS & Analtic
Technaologies. Mar-metric MOS
Correlate columns across datasets
A UCINET tutorial by Bobl Similarities (e.q., correlations) Factor Analysis |,
. . Dissirnilarities & Distances 3 Carrespondence ...
This copy of ULINET is re Inivatiake stakistics Chrl+-U . ) .
Currert diectory is C:\Do_ Univariate Stats [old] :Esrlu':flectnrs of nonsymmetric matrix
Frequencies
Count combinations
Testing Hvpotheses 3
Command LineTatrix algebra Chrl+a
Scatkerplot —
O Dendrogram 4 m 3 |
Tree Diagram 4

Select the file CITIES from the file directory. Keep the number of dimensions at two, but choose the
“Dissimilarities” option. Click OK and two new windows will open: a UCINET log file which gives you
values for “stress” and the metric MDS coordinates and a “Scatter Plot Viewer” which maps the
results as shown in Figure 6.1

m | l g l \l D IE] |RBCB|‘|1 Commands: I

This copy of UCINET ig registered to User Select file and chose |

“Dissimilarities”

Current directary iz C:hDocuments and Settingshmzyshdt2hD esktopMartinU cinet

Metric MDS

Input dataszet: | xhdt24 D esktopiMartiniU-,

Mo of dimensions: |2 / | W OK
Similarities or Diszimilarities: |Dissimi|alilies o A4 | m
0 Starting Configuration: |I:Iassit: h | 2 Help %
Starting Config Filename: * =
Adjust data to nearest euclidean: |YES vl
Dutput datazet: |Mehichanord | B
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. ucinetlog8.txt - Notepad
Fle Edt Format View Help

METRIC MULTIDIMEMNSIOMAL SCALING

starting config:

Type of Data:
Input dataser:

9 items

metric mMos coordinates

1 BOSTON 0.410
2 WY 0.387
3 DC 0.331
4 MIAMI 0.374
5 CHICAGO 0.132
6§ SEATTLE -0.48B&
7 SF -0.520
3 LA -0.450
El DENVER -0.160

Coordinates saved as da

GOWER'S PRINCIPAL COORD

pissimilarities
CITIES (C:%“DOCUMents an

Initial stress = 0.019696301
Final stress = 0.014 after 10 iterations.

(stress = 0.014)

-0.144
-0.095
-0.031
0.304
-0.038
-0.191
0.056
0.156
0.018

Taset Metricmdscoord

running time: 00:00:01
OUTPUT generated: 02 A
UCIMET 6.460 Copyright

pr 13 12:36:36
() 1992-2012 Analytic Technologies

File

Scatter Plot Viewer

SEATTLE
]

DENYVER
]

CHICAGD
[ ]

MlAM
u

Optiars

Show paints
[ s scales
Poirt labels E
Uriformn axes

] Center axes

Margin:

Label pos

5 |z

Mo file apen
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Section 6.3 Correspondence Analysis

To reproduce Figure 6.2 run Tools|Scaling/Decomposition | Correspondence on the dataset leaving

all the defaults alone.

Correspondence

Input dataset: | Doctorates

How to scale row and col scores: ||:|:||]F|D|NAITE5

Mo of factors to save: |3

Reconstruct matnx from factors: |Nl]

Keep the trivial first Factor: |Nl]

[Output] File to contain row scores: |Eulrespundenceﬂ5cures

[Output] File to contain col scores: |EulrespundenceE5cures

[Output] File to contain singular values: |EunespundenceEigen

[DOutput] File to contain reconstructed matrix: |Eunespundenceﬂecun

[Output] File to contain combined scores: |Eurrespundenceﬂtﬁcures

This produces the following as shown in the book.
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%] Scatter Plot Viewer

Eile
A
L v
s
2 v
I atris:
| Doctorates v |
Optiohz
-
Show points
Physics [] Asis scales
| .
Oth.ers Paint labels 3
1975 E
Anthropology Sociology g75 m 1972 Unifarm axes
| | ™ Mathe?ﬁ@ﬁe!ing 1974 [ Center axes
Psychology | ]
u Biolooy 1 9.?0
|
Econ:mlcs b argins: Label pos:
1974 N 1965 -~ -~
= Eah gt = 3 =
Chemistry
|
1960
|
Ma file open
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Section 6.4 Hierarchical Clustering

To run the Hierarchical Clustering routine open the tool under Tools | Cluster Analysis |
Hierarchical... Select your Input dataset CITIES and select the Dissimilarities option.

Open the CITIES file and
select Dissimilarities

Johnson's Hierarchical Clustering

Data

Input dataszet:

.mzy:r.hdl2\Deskth\Data\ElTlE5-ﬂuH| [f
Similarities or Digzimilarities: |[:'i33i"'“""ili"3s Vl

Output Partition M atrix: |F'alt | B
Dutput Ultrametric Matrix [if dezired): |N0ne | g

Parameters

Method: |WTD_AVEFIAEE [awerage between all pairs) vl

Graphical dendrogram: |Dendmgram vl
Textual dendrogram: | Landscape v
M aximum label length: 13

Compute ultrametric proximity matrix: |M[I vl

Two new windows will display the output in Figure 6.5 (Note: the order of cities may change, but the
clustering remains the same). The Second window will depict the cluster diagram shown below
which is another way of illustrating the clusters and mergers similar to Figure 6.5.

%] Cluster, Diagram

BOSTOM 1
MY 2
1 3
CHICAGD S
MIAMI 4
SEATTLE [}
aF 7
LA g
DEMVER 9
@ OK H save Print Zoom Scale: X Y
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Section 7.2 Layout

7.2.1 Attribute-based scatter plot:

To produce the Attribute-based scatter plot depicted in Figure 7.3, open NetDraw and open the files
Trade using the File| Open|Ucinet dataset|Network and corresponding attributes Trade_attribute
using the File| Open|Ucinet dataset|Attribute data (you can also simply click the open file buttons
marked “u” and “A” in the menu. The output is depicted below.

EZ NetDraw 2.123 - C:\Documents and Settings\mzyxhdi2
File Edit Lawvout Analysis Transform  Properties  Options  Help

|l e= 1 | |
r =l = | Pen
l:ﬁ | a M Loads a selected G g lse 5¢
attribute file

Opens a selected
UCINET file

2] NetDraw 2.123 - C:\Documents and Settings\mzyxh dt2\Desktop\Martin\Ucinet\Data\Trade and C:\Documents and Settin... E|E|E|

File Edit Lavout Analysis Transform Properties Options Help

B‘@‘B 845!1 G g=|BBPen‘39H‘ME‘Ego

Puzh | P

s:f £ ]

Rels ]Nodes]
ETHIOPIA Relations:
MENLFACTURED GL:

=1 & Kim
=] ‘Elill | A

5

~“Node EE A

“Tie S

z

2

CRUDE_MATERIALS
MINERALS
DIPLOMATIC_EXCHAR
vl MANUFACTURED_ GO
FOODS
CRUDE_MATERIALS
MINERALS
MADAGASCAR |7 pIpLOMATIC_EXCHAN

o7

i

HOMNDURAS

Dn| Up| CI AN R
. | Sizer
> w00 +| -
Save Az New Relation
LIBERIA Options
) Ihc:
CAND & OR [T

[v Selfloops Dec
[+ Link wts 5 |1

B FCHOSL

[~ width [~ Color

310 kies.
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Then select the attributes as coordinates option from the Layout| Attribs as Coordinates which will
open the following window. Select Schools on the X-Axis and Energy on the Y-Axis and click okay.
The output is shown below.

E3 Layout by Node Variables EI[E| E|

Select VY ariables:

[w -3 Ok
SCHOOLS |
Cancel

[w “r'-amis:
EMERGY j

This picture displayed below shows an attribute-based scatter plot for the Trade network and the
attribute selections Schools and Energy. However you may recognise that it is not the same picture
as in Figure 7.3. To get the output shown in 7.3, simply deselect the Relations option
“Manufactured-GO” in the right hand menu and select the “Minerals” option instead.

E2] NetDraw 2.123 - C:\Documents and Settings\mzyxhdt2\Desktop\Martin\Wcinet\Data\Trade and C:\Documents and Settin... EIE|E|

File Edit Layout Analysis Transform Properties  Options  Help
|+ ol e Push| P

- ‘@‘ o 84 o 4,3'=| oo Pen‘&elf‘ ME‘ Deselect Manufactured-GO
Fels ]Nodes]

z G

2

and select Minerals

T Ty

Relations:

Open the Toolbox for Moving and
CRUDE_MATERIALS
MIMERALS

DIPLOMATIC_ERCHAR
v MANUFACTURED_GO

Rotating and click the upward facing
Flip arrow

FOODS

CRUDE_MATERIALS
| IUGOSLAYIA MINERALS

DIFLOMATIC_EXCHAR

Shift Metwork:
Dn| Up| CI AN R
10 Z‘ B~ si=
KNS > w|[oo 4] -
Zoam Save As Mew Relation
0,10 .
O phions: Ine:
A COAND @ OR [1
Auto [v Selflogps  Dec
Center [ Link wts 3 |1
Size [~ “idth [ Color

UMNITED_STATES
310 kies.
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The outcome you generate is upside down so you need to select the Toolbox for moving, rotating
etc. and click the upward facing arrow and you will see the same output as shown in Figure 7.3

7.2.2 Ordination:

To produce figure 7.4 unpack the Trade data symmetrize Minerals using the maximum method. Then
run Network|Cohesion|Geodesic distances to form MINERALS-maxsym-geo now run
Tools|Scaling/Decomposition | Non-metric MDS of geo distances on MINERALS-maxsym-geo

Mon-Metric MDS >
Input datazet: |HIHEHAL5-mausym-gen | ' DK
Mo of dimensions: |2 | X Cancel
Similantiez or Digzimilarities: |Dissimilarities V|
? Help
Starting Configuration: |Tuls-::a v|

Starting Config Filename: | |

Output dataset: | MonMetricMdzCoords |

Open up Nedraw load minerals and then bring in NonMetricMdsCords as attributes turn off the
arrowheads and then select Layout|Attrib as coordinates and select 1 for the x-axis and 2 for the y-

axis.

¥ | Layout by Mode Variables — O >

Select Variables:

L v

C |
'-anis ==
2 v

The result will be figure 7.4

7.2.3 Graph layout algorithms

Figure 7.5 is produced by simply using the lightning bolt button. The final layout will not look the
same as in the book as the routine involves some random decisions about the placing of nodes but
the picture should look similar but may be rotated.
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Section 7.3 Embedding Node Attributes

To draw Figure 7.6 open the Campnet (network) and campattr (attribute) files; you will see the
same figure as Figure 2.3. Select Properties| Nodes|Symbols | Size | Attribute-based and select
“Betweenness” from the scroll down menu to visualize the betweenness centrality of each node.
Click Okay and you should see the size of the nodes changing. To change the node shape, repeat the
process opening Properties | Nodes|Symbols|Shape | Attribute-based and select gender.

:\Documents and Seitingsimzyxhdi2\Deskiop\Martin\Ucinet\Data\campnet and C:\Documents and Settings\m

Ivsis  Transform WEis/s=( Cptions  Help
» i ~T;H| ==|'ﬂ.||'{im| A

1| &z -
Lines 4 Labels  » General - all active nodes

Background » Rirns r Attribute-based
—arar =l I r

Colar

| 5

S=f £ -+ o] o1

E

Size of Nodes E=] Shapes of Nodes |Z”E|E

Gender -
Circle - 1.000

- Z.000

Based on attribute values

Select attribute: x

Minimurn node size: |1

Square

Maximum node size; |20

Reverse attribute values [

lTl . Select the attribute you want to

be represent and change the size

or shape as suited ] X

To change the lines we first change all lines to dotted lines. Similar to the nodes select
Properties|Lines|Style | All active ties. Then selected dot from the drop down menu. Now clique the
arrow to the right of ID on the nodes tab at the top right of the screen and you will see a list of
attributes.
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| NetDraw 2161 - compnet and campattr | Aoy in nodes tab to the right of 1D
File Edit Layout Analysis Transform H

L @aleSagl&)z) )6 o

Role

Betweenness

~ CAROL
w4 DOM

JENNIE 2 BERY

~1 HARRY

=4 HOLLY

=~ JEMNIE

= JOHM

=1 LEE

=1 MICHAEL

~1 PaM

w4 PAT

=1 PAULINE

~ RUSS

=4 STEVE

MICHAEL

b b
; ! @ New Oand OO0
HARR.Y ali|/s|/c|D R

DON caler [J5ize [0
[J5hape []Label
BILL 18 nodes.

From the drop down menu select gender. If you click on a single attribute (say 1 for the women)
then just those actors are left.

¥ | MetDraw 2.161 - campnet and campattr - O X
File Edit Layout Analysis Transforrmn  Properties  Options  Help
NEIEIEIE z 2 G 45 |t iee PenSsk M [Eq) Node ~Tie| I8 T®KM A4 (5 (s 5=[L] = d
Fiels Modes
« BRAZEY
w4 1.000

JENNIE

P
@ New Oand OO0
a i|s|c DR
[taler [J5ize [0
[I5hape [ Label

8 nodes.
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Now change the active edges to solid lines the same way as the dotted ones were created. Do the
same for the other attribute. Highlighting all attributes will result in Figure 7.6. This is also illustrated
in the next section.

Section 7.4 Node Filtering

To deselect males to be shown in the network, simply select the “Nodes” tab in the upper right hand
corner, select Gender from the menu and deselect “2.000” .

E2] NetDraw 2.123 - C:\Documents and Settings\mzyxhdt2\Desktop\Martinlcinet\Data\campnet and ... |Z E|E|

File Edit Lawout Analesis  Transform  Properties  Qptions  Help
i} ‘E|E 64 QI Zlz| G §=‘|-5-BPEH‘SBIF| ME‘EQD “Mode| ~Tie EE “D.‘giiﬂ"|ﬁ. 415 s S=| o
HeIS/JDdBS ]
CARCL 1D
~AULTME AN Rol
WEENNESE
v CARDOL
v DOMN
v| GERY
AN v HARRY
v HOLLY
Select the Nodes 1E v| JEMNIE
v JOHM
tab, choose Gender w| LEE
and deselect 2.000 —
NetDraw 2.123 - C:\Documents and Settings\mzyachdt 2\ ERVYISF represent |'__ 'E|g|
File Edit Layout #nalysis  Transform  Properbies  Options  Help male nodes
(m o & Fim -
Eﬁ‘@|aa4£12 z| G 5-‘%&%9‘59& ‘Ei"|,e.. 4|85 ss_l,g
Rels  Modes ]
Gender ﬂ
v 1,000

#BRAZEY

Section 7.6 Embedding Tie Characteristics

7.6.1 Tie Strength

To transform the two-mode Davis women-events dataset into a one-mode woman-by-woman
dataset run data| affiliations (2-mode to 1-mode) and select the Davis network. Click okay. Now
load davis-Rows into netwdraw.
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1] Affiliations: Convert 2-mode to 1-mode data

Files:

Input Datazet:

| C:\Documents and Settings'mzyshdi24D esktopMartinU cinetD atahdavis. fith |
Output Datazet:
—

|C:‘\Documents and Settingzmzyshdt2\DezktopiMartiniU cinethD atahdaviz-F ows '
Select the Davis

network and click OK

tode: Oppozite mode normalization:
(%) Rows (&) MNone %) Sums of cross-products
73 Sums of cross-minimums
) Columnz ) Weight columng inversely by column totals () Covariance
(3 Corelation
) Matches [counts of zame values]
Recode missing values to zeros O Jaccard [positive matches)

3 1dentity cosfficient
(") Bonacich 72

The output will be similar to that depicted in Figure 7.12. To suppress weak ties select the Rels tab

on the right, select “>=" from the drop box and click three times on the + button. This will remove
the weak ties and give you the output visible in Figure 7.13.

NetDraw 2.123 - C:\Documents and Settings\mzyxhdt2\DesktopiMartinWecinet\Dataldavis-Rows

File Edit Layout Analysis Transform  Properties  Opkions  Help
m‘@‘a 54 El Z|lz| G 4}=|I—59Pen‘59#‘ ME‘EQD ~“Mode| ~Tie| 28 vno‘gim,q 4|5 s s:l,g:lj.u. .
Rels lNDdB$|
HELE Relations:
ELEANCR \ ] davisFlows
\ IRy
RAMNCES i\ KATHERIME
TR
IR W i
RENDA A \ Dn| Up] CI) &l R
" " | .
[ 1 * | Size:
b VELVP u e
ERINE l—_|E - ,—3 .
@ HARLOTTE \
RUTH Select the Rels tab and A ptions: =
select >= before clicking L |
W Selfloopz  Dec
H [7 Link wts > |1
PEARL the + three times.
™ width [~ Color
@OCROTHY @LorA
02 ties,

To produce Figure 7.14 simply restore the weak ties (by re-setting the3 to 0and >= back to >) and
then open the “Line Width Proportional to Tie Strength” box Properties|Lines|Size|Tie Strength.
Select the Davis-Rows relation and enter Minimum and Maximum line width (minimum=1;
maximum=3 in this case) and click OK.
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Line Width Proportional to Tie Strength rz|

Options

IUsing which relation? davis-Rows i

Minirmurn line width: |1
Maximurm ling width: |3

Ok Cancel |

Your network now shows strong ties as thick black lines whereas weak ties remain thin.

To increase arrow head size first load the dataset Salmon into Netdraw turn-off the labels and now
select Properties|Lines|Arrow heads|Size| by Ties Strength change the mimum to 1 and the
maximum to 24 in the box that opens up as follows.

Opkions

Using which relation?  [3almon b |
Minirmum size: 1
Maximum size: 24

O Cancel |

Clicking OK reproduces Figure 7.15

To produce the series of Figures 7.16a-d load the davis-Rows in Netdraw. In the rels tab press the +
to increase the cut-off by one and after each press the lightning bolt. The example below shows this
with a tie strength shown greater than 2 corresponding to Figure 7.16b.
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Rels tab to select relations rather
than nodes. This is clicked first.

¥ | NetDraw 2.161 - women — O *
Eile Edit Layout Analysis Transform Properties Options Help
NEIEIEIE Z : G %5  |iiee PenSsk MC Ex Mode ~Tie| I8 T®KMm Al a\s s 5=[L] » d
:  Modes
i DOROTHY Relations:
W women

CHARLOTTE

On Up| CI AR

+ to increase cut-off value by the
amount in the Inc box below.

ave Az New Relation

Ihc:

AND @ OR

o Selfloops [Dec
. (0] Lirik: vtz >
OLIVIA Symbol > showing that greater .

. than 2 being shown. —

7.6.2 Type of tie
To visualise Figures 7.17 and 7.18 simply load the WIRING file in NetDraw and select and deselect
the relations you want to visualise. RDGAM refers to the Game-playing relation in Figure 7.17 and

RDCON visualises Figure 7.18.
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Select and deselect
the relations

NetDraw 2.123 - C:\Documents and Settings\mzyxhdtZ\DesktopiMai
Help

PeﬂlSalf‘ MC ‘ Eao

m:
v| RDGAM
ROCON
RDFOS
RDMEG
ROHLP

File Edit Layout Analysis  Transform  Properties  Options

NEEIEEE G |4 o

S

o - un :
Mode| ~Tie| O | L@ i A A ‘ 5 S=| £"
Rels lNodesl

Relations:

Z| z

We

B2

Dn| Up| CI| Al R

|. 'j Size: |1

Save Az New Relation |

Options: Ine:
CAND @ OR [1
v Self-loops  Dec:

[ Link wtg > |1
[ wiidth [ Caolor
SE ties,
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Section 7.7 Visualizing Network Change

To create the correlation matrix run Tools|Similarities & Distances on the Burkhardt dataset making

sure you select correlation as the measure of similarity and you compute the similarities among

matrices as follows. The output will be matrix 7.1

ﬂ Similarities/Dissimilarities

Files

Input dataset: |Burkhardt

Output dataset: |Burkhardt-Pea-M

Similarity measures:
@ Pearson correlation
O Covariance

(") Cross-Products

() Avg Cross-Products
(O Matches

(") Jaccard

(") valued Jaccard

() Identity Coefficent
(") Cosine / Tucker's
() Cohen's Kappa
(Ovule's Q

Dissimilarity measures:;
() Eudidean distance
(_IManhattan distance

() Avg absolute difference

IMormed 55D

() Proportion of non-matches

() Jaccard distance
() Hamming distance

To obtain Figure 7.19 submit the matrix Burhardt-Pea-M to the metric mds routine under

Tools|Scaling/Decomposition | Metric mds

Metric MDS

Similanties or Dissimilanties:

Adjust data to nearest euclidean:

Input dataset:

Mo of dimensions:

Starting Configuration:

Starting Config Filename:

Output dataset:

— O >
|
| X cancel
?  telp
Mode:
O Rows
() Columns
@ Matrices
Far sguare matrices only:
[]Diagonal values are valid
>

| Burkhardt-Pea-M

| 2

|

| Similarities

x Cancel
| Classic w |

? Help
YES ~|
| MetncMdsCoord |

To obtain Figures 7.20 and 7.21 simply load Burkhardt into Netdraw and use the Rels tab to see the

relations at time T1 and T2 with a cut-off value set at greater than 5.

Before running the correspondence analysis on the dataset workshop in order to create Figure 7.23

we need to create a dummy network which will connect each actor at time period one to a copy of

themselves in time period 2. This can easily be done using the dl editor as follows.
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o) DL Editor - Import Text Data via Spreadsheet Interface
File Edit ‘Wiew

SASHA
RICHAR|
PETE
MARY
MARTIN
L¥Mr
LI1SA
JOHM
JEFF
JEAN
DELCRE:
Dy ID

BRYM
ABEI

STEMEZ
SASHAZ

0 RICHARDZ
PETEZ
MARYZ
MARTINZ
LYMr2
LISAZ
JOHNZ
JEFFZ
JEANMZ

S DELORESZ
DavID2

CHRISTIME CHRISTIMEZ

BRYMZ
ABBIZ

| w

Data Format:

B(=1Ed

|N0delist1 {ego alterl alterz ...} w

Spreadshest headers
[] <ol headings
[Jrow headings

Duplicate ties
(=) Sum/count up

O Ignore

Cutput Cpkions

Recode missing to O

|:| Force symmekry

[ 5ot alphabetically

Ties are:

[

 E—

This is then saved as a UCINET dataset we have called Workdummy. We can create the time stacked
data from two separate time matrices by running Transform | Timestack and selecting append as

rows.We now run correspondence analysis on the stacked dataset Workshop and we save just two

factors ie Tools|Scaling/Decomposition | Correspondence as follows

Correspondence

[Output) File to contain row scores
[Output] File to contain col scores
[Output] File to contain singular values
[Output] File to contain reconstructed matnx

[Dutput] File to contain combined scores

Input datazet: |w‘mk3hup|

How to scale row and col scores: |EDI]FIDINA.TES

Mo of Factors to save: |2

Reconstruct matnx from factors: |NIJ

Keep the tnivial first Factor: |NIJ

v]

= | CorrespondenceR5%cores

| [

= |Eunespundence[:5cures

| [

= | CorrespondenceEigen

| [

= | CorrespondenceR econ

| (L

g | CorrespondenceRCScores

| (L

We now should match the co-ordinates to our dummy data to make sure they correspond. To do

this run Data | Match Multiple Datasets set Workdummy as the primary and CorrespondenceRScores

as the secondary dataset to create a new co-ordinate file called CorrespondenceRScores-matched.
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%] Match Datasets E]@@

Input Files:

Primary Datasek:

Workdurmmy | E]

Secondary datasets:
CorrespondenceR3cores

Dirnension ko match on ‘Which Fows)Cols to Keep or Add
) Columins (=) Primary - only rows/cols in primary dataset used
(%) Rows (") Inkersection - only rowsfcols that exist in &l datasets

() Union - all datasets will contain all rowsicols found in any dataset

Sork Results By . . For 1-Mode Matrices
Suffix For Qukput Files

(%) Primary - Order of rows/cols in primary dataset “Marched (&) Keep rows & cals identical
") Lexicographic - Alphabetical order

3 Mumerical - (Only For numeric labels) Case sensitive O Rows & cols independent

We now open the UCINET dataset Workdummy in Netdraw and then bring in the co-ordinates by
using File| Open|Ucinet dataset|Cordinates and selecting CorrespondenceRScores-matched this will
give Figure 7.23.

The data for the supreme court for the correspondence analysis is called Supremeall there is also a
dataset called supreme which has the connections between all the judges. In Netdraw load supreme
and then colour the nodes according to their political persuasion ie leave as Blue S,B,G,SO, colour K
and O yellow and T,R SC red. This can easily be done since the trails are in separate components and
you can left click to open up a box that covers each trail in turn and colour groups of nodes. Once
this is done you get the following.
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NetDraw 2.123 - C:\Program Files\Analytic Technologies\datafiles\Supreme

File Edt Layout Analysis Transform Properties Options Help

i} ‘@‘ 5‘54 g1| | z| z ‘ G |4,§’:‘ 159|Pen|SsJ£| ME|Egn“”Nnde| “Tie

gl al afs| s [of £ 2

. | Push‘ Pnp‘
{75 Nodes |
/.RS*JU_.R Relations:
/.432". Bl .Jl\.ﬂl \\ﬁ\'ﬂ , (v Supreme
X
I Eeb
SC8
SC7
SC6
ST
SC4
SC3
sC2
SC1
Dn| Up| CI| &l R
W] se[
19 > Spo el
K1

[¥ Selfloops Dec

@S5 _g s o 7 Linkws > [T
‘.\.167’.‘\.,55 ; ’.‘(3.‘(52

[ Width [ Color
Gl

Save Az New Pelation
501 Kk D
Y T6 ©AND ORI

You can now run the correspondence analysis and do the matching as in the previous example and

then bring in the coordinates. You may need to flip the diagram but if you view edges greater than
zero you obtain Figure 7.24 as below.

EZ NeitDraw 2.123 - C:\Program Files\MAnalytic Technologies\datafiles\Supreme
Fle Edit Layout Analysis Transform FProperties Options Help

] ‘@‘ 5‘54 gl| | Z| 2 ‘ G |4§=‘ IﬁﬂJP-en|Set&| ME|EgD“”NUde| “Tie| 58 “.|Enu| a|s ‘ S ‘5=|7 E N | F’ush‘ Pup‘
[ & Fels INDdesl
Relations:
. S3 v/ Supieme
@7
. 8 .'8‘6 <1
@52
R7
[ = OOéKSO€OK6 L]
O 0ED K4
@~ K3
ol 6”106 @ w8©T7sc’J““
@c:
@510
- o onl  gocs
B6 O o3
o 8ts LR @ Qs 6C5R
] *- g o oouslalal |
G4
‘SOS o e [ e ,—_|. B ’—
"".%07;3 @O Gl el
@ N oo Save As New Relation
Options: —
[CH @ ©OAND G OR y*
[ R [ Seliloops Dec
@ & Linkwts > |1
@ I~ Width [~ Color

To see just the trail left by Renquist first show all the edges and then run Analysis| components. Now
show all the components that are not Renquist (ie all those except component 1) and then colour all
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active edges to white using Properties|Lines|Color|General so that you have the following.

NetDraw 2.123 - C:\Program Files\Analytic Technologies\datafiles\Supreme

File Edit Lavout Analysis Transform Properties Options Help
al@lalarslglllzlzl Glg%lgapeq{gqul:lEgu ~Node| ~Tic| 58 VD°|EEH|A|A|5 s S:IL »l.u.lo Fush| Fop
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. e [~ Color [~ Size [T 0
[ e I~ Shape [ Label

If you now click the box to include component 1 you obtain Figure 7.23 as follows.

EZ NetDraw 2.123 - C:\Program FilesMnalytic Technologies\datafiles\Supreme
Fle Edit Layou: Analysis Iransform Properties Qptions Help
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Section 8.3 Dyadic Hypothesis

QAP Correlation

Before running the QAP routine, we must split the PADGETT dataset to obtain individual dataset for
Padgm (marriage network) and Padgb (business network). .

Select data|unpack and choose Padgett as input dataset. Afterwards chose the relations you’d like
to unpack: PADGM and PADGB from the list provided by ticking the ones required, clearly there are
only two in this case. This will create two new dataset files PADGM and PADGB in your file directory.

If Unpack — O X
Parameters
Input dataset containing multiple matrices:
||:uau:|ge1:t | =
C |
Prefix for output files: x ——
| | ? Help
Which matrices to extract:
w1 PADGM
=~ PADGE
Al Mone

To run the QAP routine on the Padgett and Ansell’s data open UCINET and open Tools | Testing
Hypotheses|Dyadic (QAP)| QAP Correlation and add both matrices (Padgm and Padgb) to correlate.
Select the option “Detailed” in the “Type of analysis to run” section and ensure that Number of
Permutations is set to 50000 and Random Number Seed is set to 24322 to replicate the results.
Click OK; the UCINET log file will show the same results as in Figure 8.1.
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] QAP Correlation

b atrices to Conelate:

. op'd artin cinet\Diatah padam \/ Ok
Enter Padgm and Padgb using the [Eeseiumirereai” 2000
Browse command and ensure X Cancel
selections are as depicted 2 Hebp
[ Browsze ] Clear ]
Parameters
Type of analysis to run:
Mumber of Permutations: R andom Mumber Seed: (3 Fast (e mifseing welres cllsmes
|5unun | |243221 |

() Detailed [mizsing valuess ok)

8.3.1 QAP Regression

Before beginning with the routine we must again unpack the dataset we are using Krack-High-Tec
using the data|unpack function in UCINET and selecting all three relations: ADVICE, FRIENDSHIP and
REPORTS_TO.

MR-QAP

To perform the QAP Regression, open Tools | Testing Hypotheses | Dyadic (QAP) | MR-QAP Linear
Regression | Semi-Partialling method and select ADVICE as your Dependent variable and
FRIENDSHIP and REPORTS_TO (to make multiple selections press CTRL) as Independent variables.
Set the numbers of permutations to 10000 and Random Number Seed to 824 to replicate findings in
Figure 8.2. Click OK and results will open in a new window.

@ MRQAP Matrix Multiple Regression via Double-Dekker Semi-Partialling — O X

Dependent wariable:

|ADVICE Options:
Indenendant Yariabl Mo, of random permutations:
ndependent Wariables:
HEFI'JDHTS TO Fandom Mumber Seed:
FRIEMDSHIP

Statistics to Track:

() Betas

(®) T-Statistics

P-values

(®) 1-tailed

() 2tailed

Optional partition -- permutations will be performed only within classes:

[Dutput] Predicted Y alues:
[ADVICE-mipred |

[Dutput] Residuals:
[ADVICE -rrResid |

[Dutput] Model fit statistics;
[ADVICE urit |

[Dutput] Coefficients

[ADVICE micoef | [= |\/ oK | X Cancel | | 2 Hep
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LR-QAP

To perform the logistic regression in 8.3 we need to dichotomize the Newcomb (1961) fraternity

data so that it only accounts for the top three choices in week zero and week one. First of all,
NEWCO and NEWC1 need to be unpacked from the NEWFRAT dataset: Open data|unpack, select
the NEWFRAT dataset and unpack NEWCO amd NEWC1.

Select Labels §|

NEWC1
NEWC2
NEWLC3
NEWC4
NEWLCS
NEWLCE
NEWC?
NEWLCS
NEWC10
NEWC11
NEWC12
NEWC13
NEWC14
NEWC15

v OK

To dichotomize NEWCO and NEWC1, open Transform| Dichotomize Load the NEWCO file, enter the
Cutoff value “3” and select LE- less than or equal to and save the new matrix as NEWCOD. Repeat

the step for the NEWC1 and save it as NEWC1D.

ﬂ Dichotomize

Files
Input dataset (X):

|NE'.|'I|I'CD

Output dataset (¥):

|NEwan

Dichotomization rule

I x=(ij) |Le55 Than or Equal v| value IZI
theny()= [t |ekeyt)=[0 |

Diagonals of output (Y) matribc
D Set to zero

O Set to missing

() Set to "then"” value

(®) Set to "else” value

() Follow dichotomization rule

The logistic regression routine has a built in system that allows us to construct the reciprocity matrix

and the transitivity matrix from a given source matrix. We first load in the dependent variable
NEWC1D and the first independent variable NEWCOD under Tools| Testing Hypothesis | Dyadic
(QAP) | LR QAP Logistic Regression once this has been loaded we can select reciprocity as a relational

effect as follows
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5] LR-QAP -- Logistic Regression QAP (beta versi

Dependent Yariable (dyadic):

[EwCiD

Independent Variables {dwadic):

MEMWCOD

Source Mebwork:

Relational Effect:

[nEwcoD v|  |redprocity | [ add ]
Dataset conkaining node attributes:

|

Source Atkribute: Attribute-based Effect:

|Source v | |EFFect w | [ Add ]

(Output) Predicted Yalues:

|NEWC1D-pred

L

{Oukput) Model fit skatistics:

|WEWCLD-Fie

]

{Output) Coefficients

|WEWC LD-coef

L

Opkions:

Ma. of randam permutations:

Random Mumber Seed:

Skatistics ko Track:
() Betas
() T-Statistics

Mote: Independent variables can be stacked
in a single dataset if no relational effects are
being used. Otherwise, enter them as
separate datasets

Data are:
() Symmetric {undirecked)

(%) Mon-Symmetric (directed)

[\/ oK Hx QanceI”“? Help

l

(

)

Logistic Regression QAP (beta versi

If we then click add and repeat to add transitivity we get the following

Dependent Yariable (dyadich:

[mEwCiD

Independent Variables {dwadic):

MNEWCOD
MEW/COD-Reciprociky

MEMAZOD-Transitiviky (Closure)

Source Mebwork:

Relational Effect:

|NEWCDD v | |Transitivity (Closure) v | [ add ]
Dataset conkaining node attributes:

|

Source Atkribute: Attribute-based Effect:

|Source v | |EFFect w | [ Add ]

(Output) Predicted Yalues:

|NEWC1D-pred

{oukput) Model Fit skatistics:

|WEWCLD-Fit

{Oukput) Coefficients

|WEWC LD-coef

Opkions:

Mo, of random permutations:

Random Mumber Seed:

Skatistics ko Track:
() Betas
() T-Statistics

Mote: Independent variables can be stacked
in a single dataset if no relational effects are
being used. Otherwise, enter them as
separate datasets

Data are:
() Symmetric {undirecked)

(%) Mon-Symmetric (directed)

’\/ oK ”x Cancel ”? Help ]

(

)
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If we now press OK we get similar results to the ones in the book. The number of permutations are
not quite high enough to obtain an exact replication but the significance levels should be very close.

Section 8.4 Dyadic-Monadic Hypotheses

To visualise Figure 8.4 simply go to NetDraw and load the campnet file. Turn off the arrowheads by

clicking the ¥ (arrow)-button. Click on the IaJlE—button in the toolbar and load the campattr
attribute file. Go to Properties|Nodes | Symbols|Shape| Attribute-based, select Gender and adjust
the shapes (1 (female) gets a Circle / 2 (male) gets a Square).

8.4.1 Continuous Attributes

The first step under 8.4.1 is to transform the attributes in a matrix. To do this go to Data| Attribute
to matrix and load the High-tec-Attributes file. Select the Dimension “Column”, Value “AGE” and

select “Differences” amongst the Similarity Matches options. Save as High-Tec-Attributes-diff, click
OK and the output in the log file should match that in Matrix 8.1.

i Convert Attribute to Matrix

Files

Inpuk Attribube dataset: Dimension: — Walue;
High-Tec-Attributes Colurin » | | AGE w E]

futput Matri Dataset: ¥ ) oad the attribute file
High-Tec-Attributes-diff [..]
select Column, AGE

and Difference

Artribuke Mormalization EERTAGE .

() Mone () Exact Matches () 5um

() Center {set mean ko 0 (*) Difference () Identity Coefficient

() Standardize (maan 0, std deviation 1) () Absolute Difference () Dup. rows (receiver effect)
() Squared Difference () Dup. columns (sender effect)
() Product

The second step is to unpack the REPORTS_TO relation found in the Krack-High-Tec file. Go to
Data|Unpack, open the file and select option 3 which corresponds with REPORTS_TO. To run the
QAP correlation illustrated in Figure 8.5 go to Tools| Testing Hypotheses | Dyadic (QAP)| QAP
Correlation and load the High-Tec-Attributes-Diff and the REPORTS_TO matrices. As follows
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5] QAP Correlation |Z| |E| E|

b atrices bo Comrelate:

REPORTS_TO o 0K
ADVICE
x LCancel

? Heln

Browse I [ Clear l

FParameters
Type of analyziz bo run;
Murnber of Permutations: Fandom Murmber Seed: O et e st el £ lered
5000 | |24322 | ) Detailed [missing walues ok)
Output Files:

Save permutation statistics:

Save gap measures table:

|Q.-’-\F' Carrelation Fesults | E]

Pressing OK will reproduce the results in Figure 8.5.

8.4.2 Categorical Attributes

Open the Data| Attribute to matrix and select the Campattr dataset. Select Dimension “Column”
and Value “Gender” and double-check that the Similarity Metric is set to “Exact Matches”. Click OK
and a matrix will open in a new window which will be saved as “Campattr-sameGender”.
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ﬂ Convert Attribute to Matrix — O

Files
Input Attribute dataset: Dimension:  Value:
|campath' | |Co|umn R | |Gender i |
Output Matrix Dataset:
|cam|:uattr-samEGender |
Attribute Normalization Similarity Metric:
(®) Mone (®) Exact Matches () 5um
() Center (set mean to 0) () Difference () Identity Coeffident
(") Standardize (mean 0, std deviation 1) () Absolute Difference () Dup. rows (receiver effect)
() Sguared Difference () Dup. columns (sender effect)
() Product () Mext largest value

Use "exact matches” for categorical data such as Gender or Department. The identity coefficent is a similarity measure
for continuous data.

7| ucinetlog3D.tt - Notepad — O

File Edit Format WView Help
CONVERT ATTRIBUTE TO MATRIX

Input file: campattr (C:\Users\Martin\Documentsidatafiles\campattr
Dimension: Column
Variable: Gender

1 2 3 4 5 6 7 8 918 11 12 13 14 15 1e 17 18
HO BR CA PA PA JE PA AN MI BI LE DO J0 HA GE 5T BE RU
LLAZ RO M THNNUL MW CHLL E N HN RR RY EV RT 55

¥ EY L IE IN  AE ¥ E
E L

1 HOLLY 1 1 1 1 1 1 1 1 @ @

2 BRAZEY 1 1 1 1 1 1 1 1 @ The 1 correspond to the nodes

3 CAROL 1 1 1 1 ® 8 .

2 oA 1 M being of the same gender

5 PAT 1 1 1 1 1 1 1 1 @ @ @ @ @ 2 8 @

6 JENNIE 1 1 1 1 1 1 1 1 @ @ @ @ @ e 8 8 @

ZPAULINE 1 1 1 1 1 1 1 1 @ @ @& @ e 8 @ 8 @

8 ANN 1 1 1 1 1111 @ @ @ e/f 8 08 @8 @ 0

OMICHAEEL @ @ @ @ @ @ @ @ 1 1 111 1 1 1

1 BILL @ @ & @ @ @ @ @ 1 1 111 1 1 1 1

11 LEE @ @ @ @ # ®# & @ 1 1 1 1 1 1 1 1 1 1

12 DON @ @ @ @ 8 8 ® @ 1 1 1 1 1 1 1 1 1 1

13 JOHN @ B B @ @ @ @ e 1 1 1 1 1 1 1 1 1 1

14 HARRY @ ® ® @ @ @ @ @ 1 1 1 1 1 1 1 1 1 1

15 GERY # ® ® @ @ @ @ @ 1 1 1 1 1 1 1 1 1 1

16 STEVE @ 8 8 @ @ @ @ @ 1 1 1 1 1 1 1 1 1 1

17 BERT @ © © @ @ @ @ @ 1 1 1 1 1 1 1 1 1 1

18 RUSS @ B B @ @ @ @ @ 1 1 1 1 1 1 1 1 1 1

18 rows, 18 columns, 1 levels.
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Now open the Tools|Testing Hypotheses|Dyadic (QAP)| QAP Correlation and insert the Campattr-
sameGender and the Campnet matrices, select 50000 permutations and make sure the “Type of
analysis to run” is set to “Detailed.” Click OK and a new window will open with the results:

B ucinetlog25.txt - Notepad E@@

File Edit Format Yiew Help

~
qap results for c:ypocuments and settingsimzyxhdt2\pesktopiwartiniucinetpatatcampnet * C:y\bocuments and settingsimzyxhdt

1 2 3 4 5 & 7 [
obs value Significa Awerage Std Dev  Minimum  Maximum Prop »= O Prop <= ©

Pearson correlation 0.3301 0.0004 —0.0006 0.0761 -0.2015 0.3088 0. 0004 0. 0958
Euclidean Distance 10.48 0.0004  12.1823 0.3676 10.0995  13.1149 0.9998 0. 0004
Hamming Distance 0.3595 0.4854 0.0290 0.3333 0.5621 0.9958 0. 0004
Match Coef 0. 6405 0. 5146 0.0290 0.437% 0. 6667 0. 0004 0. 3958

Jaccard coef 0.2503 0.1484 0.0297 0.0753 0.3245 0. 0004 0. G958
Goodman-kruskal Gamma 0.7640 . 0. 0034 0.1053 -0.5172 0. 8800 0. 0004 0. 0958
Hubert Gamma 45.0000 0.0004 7251

AT NN

NOTE: when you have missing data, the significance_of
of Pearson Correlation. Otherwise, they should

Values for correlation ™ ™

oap correlations P_Values
2
camps campn

1 campsex-samesexo 1.000 0.3
2 campnet 0,330 1.000

QAP P-values

1 2

camps campn

1 campsex-sameSexo 0.000 0.00!
2 campnet  0.000 0.00

To symmetrise Campnet as described in the book open Transform|Symmetrize... and select the
Campnet file. Ensure the setting for method is set to “Maximum” and that missing values are
handled by “Choose non-missing values”. Click OK to see the new matrix. Note: The statistics before
the new matrix is displayed tells you that the “Density of the input matrix” is 0.1764 (17.6%)
amongst other things. At the bottom of the log you can find the density value for the symmetrised
matrix which in this case has increase to 0.2287 (22.9%).

I ucinetlog21.txt - Notepad
File Edit Format View Help
SYMMETRIZE

The changing density scores
are clearly marked EEX

Method: 5 PA 1.000 oo 1 0. 0,000 1,000 1.000A
IRAUT dataset: & JENNIE 000 0 1. 1.000 0.000 0.0
R " 7 PAULINE 3 oo 1 1. 1.000 0,000 0,00
8 ANN D 000 0 1. 0.000 1.000 1.00
i’ /i S MICHAEL 1. elelelme] 0. 0,000 0,000 0,00
mMatrix 1 10 BILL O. 00 0 0. 0.000 0.000 0.0
——————————————————————————————————— 11 LEE 0. 1. o. 0. 0.000 0.000 0.00
12 poM 1. 0. 0 0. 0.000 0.000 0.00
Prior to symmetrizing... 13 JOHN . o. 0. 0.000 0.000 1.00
pensity of the input matrix: 0.176470588235204 ﬁ HARRY %- 8' 8 g 8-888 8-888 8-88:
Percentage of s¥mmetr’|c pairs was: 89,54% Ii RO g o - Ohon ool o e
calculated as the proportion of times x(1,3) = x| 77 BERT 0. 1 0 0 0,000 0.000 0,00
Percentage of F'EC'IFII"DCa.tEd ties: 54,20% 18 RUSS 0.000 0.000 0.000 0. 0.000 0,000 0,00

Calculated as |x-»y AND x<-yw|/|x->y OR x<-y|
pensity of the symmetrized matrix: 0.228758169934641

matrix 1 Symmetrized matrix saved as dataset campnet-sym (o

1 2 3 4 a3 5]

Running time: 00:00:01
T?l:l:f ?ﬁff Efﬁ?l: __Tfpj __Tft EETTE i output generated: 03 apr 13 12:04:11

1 HOLLY 0.000 0.000 0.000 1.000 1.000 0.000 O UCINET 6.460 Copyright (<) 1992-2012 analytic TechnoT
2 BRAZEY 0.000 0.000 0.000 0.000 0.000 0.000 O v
< < >

Follow the above steps to repeat the QAP Correlation but this time select Campnet-Sym and the
Campattr-sameGender file. Click OK and a new window will open depicting the same results as in
Figure 8.6.

Section 8.5 Node-level hypothesis

To generate the output discussed in Figure 8.7 open the Network |Ego Networks| Egonet density
procedure and select the Campnet dataset. Click OK and a window will open showing three columns
(Size, Avg Deg and Density). Now open the Tools| Testing Hypotheses|Node-level | Regression...
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routine and select the Campnet-egoden dataset as dependent variable selecting the density column.
Then open Campattr as Independent dataset and select columns for “Gender” and “Role” attributes,
these are added by clicking the add button. When both have been included click OK. This should
result in Figure 8.7.

I8 Node Level Regression — O X
Dependent Variable (1)
J oK x Cancel ? Help
Dataset containing dependent variable Which column:
campnet-egoden | |Density ~ | Significance options
Method
Classical Y
Independent Variables (X vars) ® Cassica O¥-perm
Dataset containing independent variables: Which column(s): p-values
|campath' | |ROIe b | () 1-tailed (®) 2-tailed
In model:
campattr | Gender Mo. of random permutations: 10000
campattr | Role
cir Random Number Seed: | 32767
To enter independent variables, enter a
dataset name, then choose one or more
columns from the dropdown box. Then dick
Add. You will see your selections appear
where it says "In Model:™
Outputs
(Output) Coeffidents
|campnet—egoden—coef |

(Output) Model fit statistics:

|campnet—egoden—ﬁt | v

(Output) Predicted Values:

|campnet—egoden-pred | v

(Output) Residual Values:
|campnet—egoden—res | oo
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Section 9.2 Cohesion

To obtain Table 9.1 run Network|Cohesion | Density | Density by groups. Load in Campnet and
Campattr as the attribute matrix and select gender as the row partition (the column will

automatically be the same).

I8 Density Within/Between Groups

Files
Network Dataset:

|campnet |

Dataset containing Row Partition (defining groups of nodes):

Gender
|Campath' | C| | I| | Value Labels x Cancel

Dataset containing Column Partition {defining groups of nodes):

|Campattr | |Gender ~ | C||I| | ValueLabels 7 teb
Common prefix for all output datasets: Match attributes by ...
|campnet | O Position

(®) Row,/Column label

Options

Utilize diagonal (reflexive ties) [

Section 9.3 Reciprocity

To run the reciprocity procedure open Network|Cohesion |Reciprocity and select the Campnet
dataset. Click OK and a new log file will open depicting the reciprocity value for the network (Hybrid
Reciprocity which is the same as dyad if there are no partitions) and individual nodes:
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I ucinetlog31.txt - Notepad
File Edit Format ‘iew Help

RECIPROCITY

Input dataset:
Method: Group reciprocity
0iagonal walid?
output dataset:

individual node reciprocitv

Hybrid Reciprocity: 0.5429

In the hybrid method, the overall andMbde-level reci|
I.e., Num(xij>0 and Xji>0)/Mum(xijzefor xji-0)

Mode-level Reciprocity sStatistiss -- all values are P

1 2 3 4

Symmetric —-Symme OutMonsy InSMonsym

HOLLY
ERAZEY 333 . B67 000 000
CARCL .BE7 . 333 . 000 L 000
FAmM . 600 400 . 000 L 000
PAT . 730 . 250 000 L Q00
JEMMIE . 000 . 000
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Section 10.3 Undirected, Non-valued Networks

10.3.1 Degree Centrality

To run the Centrality procedure open Network|Centrality and Power|Degree... and select the
Campnet file. Because we want to ignore tie direction select undirected a new window will open
showing the same results as in Figure 10.1.

ﬂ Degree Centrality — | W

Files

Input Metwork: i
B =

Crutput Degres scores: x Cancel
|campnet-deg | -

Output Centralization scores:

|campn£ft-d5g{: |

Network is .. Output ... Opticns

I:::I Directed Raws totak Allow edge weights
(@) Undiracted Averages (normalized) Witd. Normalizztion
() Auto-detect Exclude ties to seif

To run the t-Test open Tools | Testing Hypotheses | Node-level | T-Test... and select the Campnet-deg
dataset column 1 (col 1) as dependent variable and Campattr column 1 (col 1)as the independent
variable. Click OK and compare your results with those in Figure 10.2; they should match.

T-Test bod

Select the files (Campnet-deg &
Campattr) and double check that you

Dependent Y] vanable: | campnet-deg COL 1 4 are testing col 1

Independent [X] variable: |c:ampattr coL1 / ==

Mo. of random permutations: |1|]|]|]|] | x L5

Random number seed: |14?34 | ? Help
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Section 11.2 Cliques

11.2.1 Analyzing clique overlaps

To perform the Cliques routine as discussed in the book go to Network|Subgroups | Cliques... and
select the Wiring dataset. The output in Matrix 11.2 uses a clique defined as containing 3 or more
actors which can be changed in the “Minimum size” labelled box. Click OK to see the results in a new
log file.

Input dataset: | WIRING

o [z
[er e ]

Minimum size: 3 Select the Wiring dataset and
Analyze patter of overlaps:  YES | check that “Minimum Size” is

setto 3
Diagram type: Tree Diagram P
[Dutput] Clique indicator matrix: | CliqueSets E]
[Output] Co-membership matriz; |CliqueOverlap [Z]
[Output) Partition indicator matrix: | CliquePart [Z]
[Dutput] Clique proximities: |ClhqueParticipation \ [Z]

Clique participation matrix (Matrix 11.3)

The cliques in section 11.2 are listed followed by the clique participation matrix Matrix 11.3, the co-
cligue matrix Matrix 11.2 and the hierarchical clustering in Figure 11.2.

11.2.2 Bimodal method

To visualise this network as shown in Figure 11.3 open NetDraw and open the File|Open|Ucinet
Dataset|2-Mode network and select the CliqueParticipation file from the folder. Click OK. You can
now change the colours and add the tie strengths as demonstrated earlier in the visualization
chapter.

To produce the hierarchical clustering shown in Figure 11.4 open Network|Subgroups|Cliques... and
select the ZACKAR file and you can draw the clique participation matrix in NetDraw following the
steps in the previous example and will receive Figure 11.5

Note: doing this routine will overwrite the previous (Wiring) output CliqueParticipation unless you
change the name.
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11.3 Girvan-Newman Algorithm

To run the Girvan-Newman routine, open NetDraw and load the Kaptail file. Then run

Analysis | Subgroups | Girvan-Newman and click Run to see the Partitions within the window. To
colour the partitions as in Figure 11.6 according to the subgroups given by Parition w/9 clusters: Q =
0.225, go to Properties|Nodes | Symbols|Colours | Attribute based and select *ngPart_9 (Q=0.225)
and re-recolor the nodes as shown below which should give you the same outcome as in Figure 11.6

Girvan-Mewman Clustering X

# af Cluzsters Desired EE Color ... E'@'E'

A

Minirmur: |2 ~/ l
0

M axiriurn: {10 &

ngPart_3[0=0225]  ~|

E

Thinking ... s

Partition information;

Partitian w4 clisters: O = -0.000
Partition w & clusters: O = -0.000
Partition wd B clusters: 0 = -0.001
Partition w7 clusters: O = -0.001
Partition w8 clasters: O = 0.004

I

Rt AEs P RN SN RETu R mu iy R L

Partition w3 clusters: F
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Opkions  Help

File Edit Lawout Analysis Transform  Properties
[5|@‘a 34 Bl zlz| G 43=|153Pen‘SeK|MC‘Ego “Mode| ~Tie| S8 “Do‘g‘mA sl 8| s s=|.£|j.u. @ | Push | Pop
Rels lNodes]
- MABAMNGE Relations:
y A N
KAPFTS2
[EANGEL KAPFTH
[ ALONGASCHRISTIAN KAPFTI2
3 IR
DRIAN Syl ,'o":/qk\ SO CHILURYA
" I o
<R Y
[ ESHAK ,"l' A B ANGADSEPH SIGH
g ¥ o S o Y
/#%1.‘. ; e
Ve i v \
4{;, ‘ N AT ‘;- PUNDUA{ HALUNDWE
oL gnsTINGS | [k q ’
e A v
\“)§ 8 [ SOKONE
; oy LoV U ET o g
@ooiPaTA ‘. e i
: - o P
Ol ST AL AMEA ‘l!-ﬁ'-: | DEN Dn| Up| C1| & | R
- Faios W] s
; P A — R VY ANGA, Y IRENDA > ffoo . -
" __:::i". ! . ZAKEYO Save Az Mew Relation
ANMWERL 4 Options: e
W KUMBULA HhEnocH COANDE OR [1
] ATED [v Selfloops Dec:
[ Link wts > |1
[~ width v Color
[ JCHIPALD
316 ties.

Section 11.4 Factions and modularity optimization

To produce Figure 11.8 open Network|Subgroups|Factions and select the ZACKAR dataset.

Factions

Parameters | Additional

X

Output sets dataset

Output partition dataset

Input datazet:

Humber of blocks:

=

\ZACKAR

2 |
c |Factinn353ts |E]
- |FactiunsF"art |E]

[\/ Ok Hx Qancel“? Help ]

Click the additional tab and select Phi (the name of the correlation measure)as the measure of fit.
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Factions ot

Parameters Additional

Measure of fit; | |""r
Harnmin
Max # of iterations in zeries: _
Modularity
Random number seed: |Entailment

Length of time in penalty box: |15 |

Mumber of random starts: |3 |

¢ oK X cCancel ?  Help

The output will be the same partition as shown in Figure 11.8 but the order of the nodes and the
blocks will probably be different.

Repeat the above selecting modularity to get the same partition using the modularity fit function.
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Section 11.5 Directed and Valued Data

To run the routine described in 11.5, go to Tools | Cluster Analysis | Optimization... and load the
Camp92 dataset selecting correlation as the fit and making sure the type of data is distances.

Combinatorial Optimization Clustering >
Input dataset: |'[:"=““|-"!:-I2 | « Ok
Mumber of clusters: |3 | x Cancel
it criterign- | comelation w
Fit criterion: | | ? Help
Are diagonal values valid: |Nu V|

Type of data: |Distances!Dissimilarities![ﬁusts v|

Max # of iterations in senes: |12 |

Length of time in penalty box: |5

|
Mumber of random starts: |3 |
|

Random number zeed: |:'|'!E'!El

Output partition dataset: |E|“3tE'ID |

The output shown in Figure 11.9 relates to week 3 and to see this in the output scroll down through
the week 2 data to the week 3 data at the bottom of the output.
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Section 11.7 Performing a Cohesive Subgraph Analysis

First unpack the dataset “week 15” from the NEWFRAT by opening Data|Unpack, selecting the
NEWFRAT dataset and select 15 from the dropdown menu as shown below. The new dataset will be
saved as NEWC15

Open NEWFRAT and
select relation 15

i
=

Input datazet:

NEWFRAT

ancel

(NN
K
I

Which relations to unpack: |15

To create Figure 11.10 go to Tools | Cluster Analysis | Optimization... and open the NEWC15 dataset.
Change the settings for Number of clusters to “2” and for Type of data select
“Distances/Dissimilarities/Costs”. Click OK.

Combinatorial Optimization Clustering

................................

o 1
Input dataset: [NEWC15 <
nput datase Select the NEWC15##h dataset

Change Number of clusters to 2

2

HNumber of clusters:

Fit criterion: |correlation select Tvoe of data: Distances
- . Lo o
Are diagonal values valid: |y, “ :

Type of data: Diztancesz/Dissimilanties/Costs |«

Max 1 of iterations in series: |12
Length of ime in penalty box: 3
Number of random starts: |3
Random number seed: |311
Output partition dataset: |ClusterlD E]

To dichotomize the NEWC15 go to Transform | Dichotomize interactive and load NEWC15. Select a
Cutoff value of “5” and LE — less than or equal to and save dataset as NEWC15D. The log file in a
new window will display Matrix 11.6.

Run the component analysis by going to Network| Regions| Components... | Binary graph and select
the NEWC15D dataset. Run the component analysis on strong component by selecting “Strong
Component” on the bottom left. The outcome shows the one large and four trivial strong
components described in the book:

54



Fil= Edit Formak WView Hs
Component

WP

One strong component marked 1
and four trivial components marked
2,3,4,5

WwHs@mswn P
DBERREPRPWERRRERERENRER | oRAENE AR

To perform the clique analysis go to Network | Subgroups| Cliques... and select the NEWC15D
dataset keeping the minimum size set to 3. The log file will show the same results as in Figure 11.11.
The discussion below figure 11.11 is based on the Hierarchical Clustering of the overlap Matrix
shown below which clearly indicates that 3,10,14,15,16 are only part of the cluster at level 0.

I ucinetlog6.txt - Notepad E|@|E|

Eile Edit Format Wiew Help

HIERARCHICAL CLUSTERIMG OF OWERLAP MATRIX

1 11111 1 1
3071245656813 2407

If we now take the matrix cliqueparticipation into netwdraw as a 2-mode dataset and look just at
cligue membership ie set a cut-off value of one we obtain the following
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NetDraw 2.123 - C:\Program Filas\nalytic Technologies\datafiles\CliqueParticipation

File Edt Layout Analysis Transform Froperties Options Help

i} ‘@‘ a‘a# Ql‘ ‘ z‘ z ‘ G ‘4}:| lga‘Pen‘Sel&| ME‘EQD“”Nnde| “Tie

Al s[5 ] e [s] 2 o]

®: 11

en
e
e

&

75 start T Manual31[1] - Micros. .

Relations:

| CliquePattcipation

on| up| @ ai| R
W - s

E = -
Save As New Relation

Options

c:
CAND & OR |7

v Sefloops Dec
[ Linkwis-> |1

[ width [ Color

30 ties.

Rels | Nodes |

In

This clearly shows the split in the main group on the right as described in the book.

Follow the same procedure to run the Example on the “top three” and “top seven” choices to
replicate the findings (Note: use the Transform | Dichotomize interactive command and change the

Cutoff point to “3” and “7”).



Section 12.3 Profile Similarity

First we need to create a version of the Sampson dataset that only contains the esteem and
disesteem matrices. To do that, go to Data| Filter/Extract|Submatrix input the Sampson dataset and
select the Esteem and Disesteem matrices as follows

Extract SubMatrix

Input datazet: | Sampszon

K.eep or Delete: |Keep 3

Which rows: |ALL

L
|
im
Which columns: |A|-|- | E]
=
=

Which matrices: |5 [

Output dataset: | Sampson-Ext

If you do not know the numbers of the matrices these can be selected by clicking the Zon the right

of the window.

To run the procedure go to Network|Roles & Positions | Structural| Profile... and open Sampson-Ext
and select the option “Methods of handling diagonal values” Reciprocal2 (double count) as depicted
below:

Structural Equivalence Yia Profile Similarity

Input dataset: |Sampsnn-Exl | [3

Include transpose in calculations: |Yes v|
X Cancel
vl

Method of handling diagonal values: |Hecipmcal2 [double count]

“? Hel
Measzure of profile similarity/distance: |EUELIDEAN DISTANCE V|

For binary data: Convert to geodesic distances: |Nl:I v|
Diagram Type: |Dendrugram v|

[Dutput) Equivalence matrix: |5E | E]

[DOutput] Partition dataset: |5EP‘-‘"t | E]

The results will be shown in a new log file Structural Equivalence matrix for the Esteem and
Disesteem matrices (visible in Matrix 12.3) and a hierarchical clustering of the equivalence matrix
(Figure 12.2)and are accompanied by a Cluster Diagram:
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%] Cluster, Diagram

5,099 6,267 639 7.093 7416 7514 8168 8674 8762 9188 94850 10000 100912 12012

k] }—
10

i

]
5 —

| ' OK H H save H £ Print l Zoom Scale: X - M
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Section 12.4 Blockmodels

First we begin by dichotomizing the SAMPSON-Ext using the Transform|Dichotomize procedure and
save the new datasets as SAMPSON-Ext_GT_0 as follows

% Dichotomize E@

Files
Input dataset (X):

|5ampsun—EHt |

\
2

Output dataset {Y):
|Sampsun—EHt_ET_l] |

[E ancel
(-]

wn} 'x
T || %

Dichotomization rule Diagonals of output (Y} matrix:
C} Set to zero
I x(i,j) |Greater Than w | yalue ICI ") Set bo missing

{1 5et to "then™ value
then y{i,j) = EI else y{i,j) = ICI (#) Set to "else” value

") Follow dichotomization rule

We now run profile similarity on this selecting correlation and our method for handling the diagonal

is reciprocall which ignores the repeated reciprocal pairing in the transpose as follows:

Structural Equivalence Yia Profile Similarity

Input dataset: |5ampsun—E::l_ET_l]
Include transpose in calculations: |Yes
Method of handling diagonal values: |Hecipmcal1 (single count] v| -
Measure of profile similanty/distance: |EDHHEL‘ATIDN v|
For binary data: Convert to geodesic distances: |NI:I v|
Diagram Type: |Dendrugram v|
[Dutput) Equivalence matrix: |5E | [3
[Dutput] Partition dataset: |SEPart | [3

We can see a four split in the clustering diagram in the output log at the level 0.122 the partitions
are saved in the dataset SEPart and this is not displayed but we can view this and it would look like
this

DISPLAY

Input dataset: SEPart (C:\Program Files\Analytic
Technologies\datafiles\SEPart

Partition Indicator Matrix
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w
D
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~J
00
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=
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=
=
=
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=
D
=
(@)
=
()}

17

0. 0. 0. 0. 0. 0. 0. 0. 0. 0. O. 0. 0. 0. 0. -0 -0

83 64 61 46 43 41 37 36 35 30 24 23 13 12 10 .0 .0

2 0 6 8 9 0 7 0 8 5 1 9 5 2 6 21 67

1 i1 11 1 1 1 1 1 4 5 5 7 7 7 7 718

2 2 2 2 2 2 2 3 3 3 3 3 3 3 7 7 1718

3 3 3 3 3 3 3 3 3 3 3 3 3 3 7 7 718

4 4 4 4 4 4 4 4 4 4 5 5 7 7 7 7 718

5 5 5 5 5 5 5 5 5 5 5 5 7 7 7 7 718

6 6 6 6 6 6 6 6 6 6 6 1515 15 15 18 18 18

7 T 7 7 7 7 7 7 7 7 7 7 7 7 7 7 718

8 8 12 12 12 12 12 12 14 14 14 14 14 14 14 14 18 18

9 9 9 9 9 9 10 10 10 10 10 10 10 14 14 14 18 18

10 10 10 10 10 10 10 10 10 10 10 10 10 14 14 14 18 18
11 11 11 11 12 12 12 12 14 14 14 14 14 14 14 14 18 18
12 12 12 12 12 12 12 12 14 14 14 14 14 14 14 14 18 18
13 13 13 14 14 14 14 14 14 14 14 14 14 14 14 14 18 18
14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 18 18
15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 18 18 18
16 16 16 16 16 18 18 18 18 18 18 18 18 18 18 18 18 18
17 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18

18 rows, 17 columns, 1 levels.

Note that column 14 with the label 0.122 contains the split to interpret this actor 1 is in the group
labelled 7 along with 2,3,4.5 and 7; actor 6 is in the group labelled 15 along with 15. The groups are
labelled by the highest number of the actor that they contain. We use column 14 of this matrix to
get the blockmodel. This is done using Transform | Aggregate (including CSS)|Block. We select
Sampson-Ext_GT_0 as our dataset and SEPart col 14 for the partition as follows:

Block Image [5_<|

Input datazet: |Sampsun-Ext_ET_I] | E]
Utilize diagonal values: |NEI v|

How partition/blocking [if any]: |5EPart col 14 | E]
Column partition/blocking (if any): |5EPart col 14 | E]
[Output] Reduced image dataset: |Blu-::ked | [:]
[DOutput] Pre-image dataset: |Prelmage | [:]

Running this gets the blockmodel shown in Figure 12.4.
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Section 12.5 The Direct Method

To run the structural equivalence optimization routine go to Network|Roles &
Positions | Structural | Optimization | Binary... and select the dichotomized Sampson esteem relation
“SAMPES_GT_0.”.

X

Structunal Equivalence Blockmodel

Input datasst; |SAMPES_GT_0 [

Nurber of blacks: |3 |
Cutput sets dataset: |5|3'm5Ets |E]
Output partition datasst: |5'="“"°*5Irt |E]

[¢ ok Hx gancelll? Help ]

To obtain a solution the same as the book we need to increase the number of runs. Clique additional
and set the number of random starts to 50 as shown below.

Structural Equivalence Blockmodel >

Options ~ Additional

Are diagonal values valid: |ND

Max # of iterations in series: |5[3I

Length of time in penalty box: |25

|
|
Random number seed: |122 |
|
|

Mumber of random starts: |5'3'

v’ oK x Cancel ? Help

If this is now run it should give the same partition as in Matrix 12.5 but possibly ordered differently.
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Section 12.6 Regular Equivalence

To run the procedure described in Matrix 12.7 go to Network|Roles & Positions | Maximum
Regular| Optimization... and load the TARO file. Select “3” blocks and click OK to see the outcome
(which will be similar but not the same) in a new log file.

Select the file TARO and
select 3 number of blocks

Tabu Search

Input datazet: |TARD_H#H#H \/ OK
Number of blocks: |4
Are diagonal values valid: |yp W
Max it of iterations in series: |9
Length of time in penalty box: |og
Number of random startz: |9
Random number zeed: gz

Cut off value for zero blocks: g g1p

Output partition dataset: |RpMPart

) &)

Output sets dataset: RpMsets
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Section 12.7 REGE

To run the REGE routine go to Network|Roles & Positions | Maximum Regular| REGE... and select
the Sampson-Ext file (this file should contain valued and not dichotomized data!). Keep the standard
setting and click okay to receive the output described in Figure 12.5 in the book.

Rege (Continuous) Open the Sampson-Ext file
and simply click OK
Input datazet: |Sampsun-Eut | [_] | T |
Maximum number of iterations: |3 | ’ X Cancel ]
Convert data to geodesic distances: |H|] v| ’ 9 Help ]
Diagram Type: | Dendrogram v |
[Dutput] Similarity matrix: |Flege | E]
[Dutput] Partition matrix: |FIEgEF"alt | E]

63



Section 12.8 Core-Periphery Models

Simply run Network|Core/Periphery|Categorical on the Baker data with the defaults ie

0 Categorical Core/Periphery Model — O >
Files
Input network dataset:
|I:|akf-_r |
x Cancel
Output partition:
|baker-catcp | ? Help
Options

Mumber of random starts: Desired density for core to periphery ties:
Max number of iterations: Desired density for periphery to core ties:

Exdude ties to self

The output is similar to 12.8 but improvements in the algorithm mean that the solution that places
ASW in the periphery rather than the core has been found and is an improvement. In this data the
diagonal is valid but we elect to ignore it as we expect journals to cite themselves. Including the
diagonal would not affect the partition but would lower the correlation as peripheral actors connect
to themselves.

For the continuous run Network | Core/Periphery|Continuous with the defaults as follows.

Coreness [5__<|

Input dataset: |Baker | E]
. |POSITIVE v |

Poszitive or Hegative Data

o OK
Algonthm: ||"'"NF“E5 v|

Prevent Hegalives: |WE5 w |
Max # of iterabions: |"]["] |

Diagonal values walid: |N[I v|
Output dataset: |B'E'k‘m'l::':"ﬂnESS | E]
Output partition: |Baker-EurenessPart | E]

Output concentration: |ED"':E""E“D" | E]

The output contains the values as shown in Table 12.3 with a recommended split of 8 core nodes.
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The A matrix is saved as “Expected” and this needs to be submitted to the metric-mds program
under Tools|Scaling/Decomposition | Metric MDS ie

Metric MDS X
Input dataset: |Expected | E]
Mo of dimensions: |2 | « DK
Similarities or Diszimilarities: |5imilarities 4 |
. - . |Classic “
Starting Configuration: |
? Help
Starting Config Filename:
YES
Adjuszt data to nearest euclidean: | b |
Output dataset: | MetricMdsCoord | o

In netdraw load the Baker dataset and turn off the arrows by clicking the arrow head button on the

tool bar marked with an arrow —. Next load the dataset created by the coreness routine which

indicates which actors are in the core namely BakerCorenessPart as shown below

Open Data File

MHame of file to open:

S[(=1E

File format:

o' Ucinet [* #th * ##d)
7 WMA [*.vna)

O B

i~ Pajek Metwark [*.net]
i~ Pajek Partition [*.clu]
i~ Pajek Vector [*.vec]

|I::\F'rogram FileztAnalytic TechnologieshdatafileshB ak er-CorenezsPart #ith

Type of Data:

" 1-Maode Metworkz)
o MNode Attnbute(s)
~

™ 2-Mode Metwork,

Optionz

lanore reflexive ties v
lgnore missing values v

Ties have values ...

0K
x Cancel

» [00  but< |1E36

Use this attribute to both colour and shapes the nodes. Finally (and this needs to be done last)

position the nodes using the created co-ordinates MetricMdsCoord. This is done by clicking

File| Open|Ucinet dataset | coordinates and then selecting MetricMdsCorod. Alternatively the

coordinates can be imported as attributes and the Layout | Attribs as coordinates can be used

selecting one dimension for x and the other dimension for y.
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NetDraw 2.123 - baker and C:\Program FilesVAnalytic Technologies\datafiles\Baker-CorenessPart

GIEN Edit Layout Analysis Transform Froperties Options  Help

New (blank) bt | 7 [ ozl n-_\c..EI W ‘ Egn‘~Nnde| me‘
3 Hetwark
Random Ucnet DL test fle #| 2-Mode netwark
Paiktextfle
Save Diagram As ¥ ek text Tle Attribute data BIW
Vs bt File b

Save Data fs 3

Launch Mage
Launch Pajek

Print
Printer Setup
Default Folder

Batch
Exit.

15w

JEEW

{Rele | Nodes |
Relations:

| baker

AMH

on| up| @ ai| R
W - s

v =0 -
Save As New Relation

Optians

Inc:
COAND® OR 1
[ SelLoops Dec

[7 Link wis-> |1
[~ width [~ Calor
86 ties.

Once this has been done the picture will be the same as
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Section 13.2 Converting to One-Mode Data

To convert a Two-Mode data set, like the DDvis data into a One-Mode matrix, simply go to

Data| Affiliations (2-mode to 1-mode) and open the davis file and click OK. The output log file

should match Matrix 13.2 and the matrix is saved as DavisRows.

@ Affiliations: Convert 2-mode te 1-mode data

Files:

|rput D ataset:

|Davis

Output Dataset:

|DavisH0ws |
Mode: Opposite mode normalization: tethod:
(®) Rows ® Mone (®) Sums of cross-products [overlaps)
() Sums of cross-minimums
() Columns (O Wweight columns inversely by columin totals () Covariance
() Corelation

Recode missing values to 2eros

(O Matches [counts of same values)
(") Jaccard [positive matches)

() Identity coefficient

() Banacich '72

() Max of cross-minimums

() Sumlicyi)Minfae p+)

X Cancel

?  Hep

To visualise the network, open NetDraw and select the Davis-Rows file. The result will show a

relatively dense network because most of the woman have attended at least one event together.

Therefore we are increasing the minimum tie strength to >2 in the options for Rels to the right. Then

go to Property|Lines|Size | Tie strength to represent the number of events attended in the thickness

of the tie and turn off the arrow heads by clicking the arrow-symbol in the toolbar. The result should

be similar to Figure 13.1.
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E2] NetDraw 2.123 - C:\Documents and Settings\mzyxhdi2\Desktop\Martin\Ucinet\datafiles\davis-Rows
File Edit Lawout Analysis Transform Properties  Options Help

) ‘@‘ = @Al E z| Ise Pen‘&elﬁ‘ ME‘Ego “Node| ~Tie| I8 VDO‘QMA‘ & ‘ 5|s s=|7 ---+|.ﬂ.j_P
Rels ]N 3]

. DORCITHY S Relations:

oL

Select Rels and
increase tie
visibility to 2.
Change the tie \
strength and
toggle off the

arrow heads.

P |

.:PEAP\L Options:

[[le8
" AMD & 0OR |1_

v Selfloops  Dec:
FRANCES [ Link wts > |1

[~ Wwidth [ Color

92 ties,

The event-by-event matrix 13.3 is generate like the woman-by-woman matrix by loading the Davis
dataset in the Affiliations (2-mode to 1-mode) procedure; however, this time we need to select the
Mode “Columns” in the bottom left corner. The output will be saved as Davis-Columns.

The event-by-event matrix 13.4 is generated in the same way but with the selection of Bonacich '72
made in the Methods box. Please be aware that this will overwrite the previous result davis-
Columns unless the output dataset is renamed (for example into davis-Column72). The resulting log
file is shown below.
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Select the data
set, select

ﬂ Affiliations: Convert 2-mode to 1-mode data

Files:

Columns and
Bonacich ’'72

Input D ataset:

|Davis /

and change C
ancel
Output Datazet: / Output ~N x =
- utput name
|Da\f|sl:olumns / P ? Hep
Miode: pozite mode normalization: tdethod:
) Rows (® Naone () Sums of cross-products [overlaps]
() Sums of cross-minimums
(®) Colurmn () wieight roms inwersely by row totals () Covariance
() Corelation
() Matches [counts of same values)
Recode missing values to zers (O Jaccard [pasitive matches)
() Identity cosfficient
(®) Bonacich '72
() Ma of cross-minimums
() Sum[xiwi)Minfxe p+)
The result is as follows.
| ucinetlog62.txt - Motepad - O x
Eile Edit Format View Help
AFFILIATIONS ~
Input dataset: Davis (C:\Users'\Martin\Documents\datafiles\Davis
Dimension/Mode: Columns
Opposite-Mode normalization: None
Recode missings to zeros: YES
Method: Bonacich '72
Output dataset: DavisColumns (C:\Users\Martin\Documents\datafiles\DavisColumns
1 2 3 4 5 [ 7 8 9 1@ 11 12 13 14

1 E1 1 8.841 1 @.783 1 1 8.569 1 @.299 ] =] -] @ @
2 E2 @8.841 1 1 @.783 1 1 8.5689 1 @.58@ @ @ @ @ @
3 E3 1 1 1 1 1 @.795 @.586 B.564 @.248 @ @ @ @ @
4 E4 8.783 @.783 1 1 1 @.699 8.634 8.475 @.387 ] @ @ @ @
5 E5 1 1 1 1 1 @.776 @.68@8 B.634 @.285 ] @ @ @ @
6 EB6 1 1 8.795 8.699 B.776 1 8.564 8.634 B.333 @.316 B.366 @.274 @.431 6.431
7 E7 B8.569 8.569 8.586 @.634 8.686 B.564 1 8.536 @.274 8.531 @.464 ©.586 8.569 8.569
8 EB 1 1 8.564 @.475 B.634 8.634 B.536 1 8.430 @.523 B.138 @.564 @.414 6.414
9 E9 ©8.299 8.580 ©.248 ©.387 ©.205 @8.333 0.274 8.436 1 8.613 @.564 @.654 1 1
1la Ele e e ] ] @ @.3le @.531 B.523 @.613 1 8.657 1 1 1
11 E11 @ @ ] ] @ @.366 @.464 B.138 @.564 B.657 1 @.613 @.586 B.586
12 E12 @ @ ] ] @ @.274 @.586 B8.564 @.654 1 @.613 1 1 1
13 E13 @ @ @ ] @ @8.431 @.569 B8.414 1 1 @.586 1 1 1
14 E14 @ @ @ ] @ @8.431 @.569 B8.414 1 1 @.586 1 1 1

The values in Matrix 13.4 are as a percentage. We simply need to multiply each entry by 100 and just
display 3 figures to reproduce this Matrix. First go to Transform | Matrix Operations|Within

Datasets | Cellwise Transformations. Load Daviscolumns and select Multiply by constantl as a
transformation and set constant 1 to 100.
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ﬂ Within Dataset Cellwise Transformations

Files

Input dataset: | Davizcolumns

Dutput Dataset: |Davisculumns-wdt

Tranzformations:

Raize to power [Constant 3]
Square

Square root

LogE

Log10

Abzolute value

Megative

Reciprocal

ultiply by Canstant 1
Add Congtant 2
Reverze [ = max - # + min]

Constant 1 [Multiply]:
100 |

Constant 2 [Add]:
0.0 |

Constant 3 [Power]:
1.0 |

For square matrices:

(® Diagonal valid
{(_J Ignore diagonal

|¢ (1] 8 | X Cancel | 9 Help
Next go to Data|Display and set decimals to zero and show zeros as 0.
10| Display Data as Text — O x

Parameters

InputFn

|Daviscolumns—wdt

x Cancel
Width of columns: Decimal places: Show missings as ; Show zeros as:
jauto | o || | b | 7 teb
Rows to display .
A negative
|E” | L value in
dedmal places
Columns to display indicates use
only when
|a|| | L NECessary.
. . E.g., -3 means
Matrices to display uee 3 dedmal
|a|| | L places for real

numbers anly

Yhis will reproduce Matrix 13.4.

The event-by-event (DavisColumns) matrix can be visualised repeating the steps used to visualise

the woman-by-woman matrix and represent tie-strength by line thickness. Enter 0.5 to set the

minimum tie-strength visualised in the network (because we have normalised the dataset using

Bonacich ’72 values are between 0 and 1 and we select a cut-off point of 0.5).
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Section 13.4 Bipartite Networks
To create a bipartite network from a two-mode dataset simply run Transform|Graph

Theoretic|Bipartite

Input 2-mode dataset: |Davis{

Value to fill within-mode ties: | 0.000000

Make result symmetric? |""E=S

Prefix for row Entities:|

Prefix for column entities::|

Output datazet: |Da"'i3'BiP

This will create the dataset Davis-Bip as shown in Matrix 13.5.
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Section 13.5 Cohesive Subgroups

Unfortunately automated bi-cliques has not been fully implemented but it is available as a command
in CLI. The command has the form = biclique(filename x y) where x is the minimum size of mode 1
(the rows) and y is the minimum size of mode 2 (the columns) if these are omitted it has a default of
3 for each mode. The output has each bi-clique as a column with the nodes in the rows and a 1 in
row i column j indicating tact node | is a member of bi-clique j. To find the (3,3) bi-cliques of the
Davis data we run matrix algebra and then type = Davis-bi = biclique(Davis) as follows

ﬂ Command Line Interface (CLI) — O W

-»Davis-bi=Bicligques(Davis)

Type command below:

-> Davis-bi=Bicliques[Davis| 1

Browse Folder ? Help Save commands Text E Close z Z

If we display Davis-bi we get

1 EVELYN 01 0011110001001 0010000
2 IAURA 00 O0OO0OO0C11O01111IO0O0O1I1O0O0O0OCO0OO0CO
3 THERESA 1 1 001 1111110001111000°0
4 BRENDA 0 00001 1111110001110000
5 CHARLOTTE 0 0 0 0000000000001 11O0O0O0060
6 FRANCES 00 000110000O0O0O0O0CO0OOO0OCOOO0O®O
7 ELEANOR 000001 001100000O0O0O0CO0O0O0O
8 PEARL 01 0000O0O0O0O0O0O0O0O0OOOOOOOO0®O
9 RUTH 1 000100010O0O0O0O0O0O0CO0CO0O0OO0OO0O0
10 VERNE 1 01 000000O0O0O0C100O0O0O0OO0OO01PO
11 MYRNA 0 01 1 000000000100O0O01IO0O0O
12 KATHERINE 0 01 1 0000000001000011O00
13 syrvinA 1011000000001 1000011101

~N
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14 NORA 0 00OO0OO0OO0OO0COOOOCOOOOOOOI1II1IT1II1
15 HELEN 0 00 000O0O0O0O0O0OO0O1I1O0O0O0OO0OO0O0O0T1
16 DOROTHY 0 0 0 0O O0OO0O0O0O0O0OOOOOOOOOOO0OO0OO
17 OLIVIA 000 0O00OO0OO0O0O0OOO0O0OOOO0OO0OOOO0OOO
18 FIORA 0 0 00O O0O0OO0O0O0OO0OO0O0OO0OOOO0OO0OOOOOO
19 El 00000O0OO0OO0OOOO1IO0O0OOOOOOOOO
20 E2 000000O0OO0OO0OO0OOOOI1IO0OOOOOOO
21 E3 00000011001 10011110000
22 E4 000000010O0O0O0OOOOOI1II1IO0O0O0O
23 E5 00001111111 10011110000
24 E6 01 000111011100100000O00
25 E7 1000000011101 001100011
26 E8 1111111111111 110000000
27 ES9 11111000000000CO0CO0O0O0C1T1IT10
28 ElJ0O 0001 0000O0O0COCOO1IO0O0O0O01I1O0T1
29 El1l 00O0O0O0OO0OOOOOOOOOO0OOOOOOOO
30 El2 0011000000001 1O0000111T1
31 El13 000000O0CO0OO0O0CO0COOO0COCOOO0OOCTILIO0OOQO0
32 El4 00000O0O0COO0OO0CO0COOO0OOOOOO1LIO0OQO

We now create the co-membership matrix by running Data | Affiliations on this output.

1| Affiliations: Convert 2-mode to 1-mode data — O >
Files:
Input D ataset:
[Davishi | L ' '
Cancel
Output Dataset: x =
|Davis-biF|0ws | ? Help
Mode: Opposite mode normalization: tdethod:
(®) Rows ® None (®) Sums of cross-products [overlaps)
() Sums of cross-minimums
() Columns (O Wweight columns inversely by columin totals (") Cavariance
() Corelation
(O Matches [counts of same values)
Recode missing values to zers (O Jaccard [pasitive matches)

() Identity coefficient

(") Bonacich '72

() Max of cross-minimums
() Sumlxiwi)Minfx+ p+)

Finally running Tools|Cluster Analysis|Hierarchical and selecting similarities and the simple average
method as shown below gives Figure 13.4.
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Johnson's Hierarchical Clustering

Data
| t dat t: |Davwis-bi-R
nput datase | avis-bi-Rows | B
Similarities or Dissimilarities: |5imilaliti88 " |
C |
Output Partition Matrix: |F'alt | B
Output Ultrametric Matnx (if desied): |Nnne | g
Parameters

Method: |SIMPLE_AVEHAEE [avg treating clusters as indi v|

Graphical dendrogram: |Dendmgram vl
Textual dendrogram: | Landscape v
M aximum label length: 15
_ ND v

Compute ultrametric proximity matrix

Section 13.6 Core-Periphery Models

The first thing to do is create davis-Rows and davis-Columns as described in section 13.2. Now run
the continuous core-periphery routine on each of these as shown in section 12.8. We now need to
recode the two files davis-Rows-corenessPart and davis-Columns-corenessPart. Run
Transform|Recode to bring up the following and type in or select the first dataset as shown

Recode button

uc = E BEE

Fiez |FRecode

o 0K

X Cancel
Rows to recode: |'&'LL |E] ? Help

Colz to recode:; |'£'LL |E]
Matsz [lewels] to recode: |'&"LL | E]

Include diagonal values? |N':'

Input dataset: | davis-Fows-CorenessPar | E]

Dutput dataset |davis-F| owe-CorenezsPart-Fec | [:]
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Click on the recode button to show the following window complete the values boxes as shown click
add then run the routine.

| Recode Matrix Values

Filez | Fecode |

Recoding Schedule: ¢' ar

Yalues 0 ko 0 become 2
x Cancel

?  Help

Walues from |E| | ko |EI |are recoded as

You need to repeat the same procedure davis-Columns-CorenessPart. We can now use these to get a
core-periphery partition of Davis. Run Transform | Aggregate | Block with input data as Davis with the
row partition as davis-Rows-CorenessPart-Rec and the column partition as davis-Columns-
CorenessPart-Rec as shown below.

Block Image E'

Input datazet: |Davis | E] « 0K

Utilize diagonal values: |‘r'E5 v|

Row partition/blocking [if any): |“davis-FIuws-EurenessFalt-Hec" Col | E]

Column partition/blocking [(if any): |“davis-EnIumns-EnrenessFalt-Het:“ | E]

[Dutput] Beduced image dataset: |Elncked | [:]

[DOutput] Pre-image dataset: |Prelmage | [:]

If you now click OK you will get the core-periphery image as shown in Figure 13.5.
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Section 13.7 Equivalence

The structural equivalence for the women and events are found by running Tools|Similarities &

Distances using Matches and we label the output as women-SE when we calculate matches across

the rows and Events-SE when we calculate across the columns as follows

Files

Input dataset: |Davis

Output dataset: |Davis-Mat-C

Similarity measures:
CI Pearson correlation
O Covariance

(") Cross-Products

() Avg Cross-Products
(@) Matches

(") Jaccard

(") valued Jaccard

() Identity Coefficent
(") Cosine / Tucker's
() Cohen's Kappa
(Ovule's Q

Dissimilarity measures:;

() Eudidean distance
(_IManhattan distance

() Avg absolute difference
IMormed 55D

() Proportion of non-matches
() Jaccard distance

() Hamming distance

O Matrices

Far sguare matrices only:

[]Diagonal values are valid

Id Similarities/Dissimilarities O *
Files
Input dataset: |Davis |
x Cancel
Output dataset: |anen-SE |
P Help
Similarity measures: Dissimilarity measures: Mode:
() Pearson correlation () Eudidean distance (®) Rows
() Covariance () Manhattan distance O Columns
(C Cross-Products i) Avg absolute difference i
O Matrices
(T ava Cross-Products ) Normed 55D
(®) Matches .
C' Jaccard OPropcrhon of non-matches For sguare matrices only:
(") Jaccard distance
(Oivalued Jaccard .- [ iagonal values are valid
(") Identity Coefficient
() Cosine / Tucker's
(T) Cohen's Kappa
(Civule's Q
10 Similarities/Dissimilarities O et

X cancel

?  telp

We then submit the ouput of each of these to the Tools|Cluster Analysis | Tabu Optimization

selecting 3 clusters and calling the output dataset WomenCluster
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Combinatorial Optimization Clustering ['>_<|

Input dataszet: |'w'nmen-5E | E]
Mumber of clusters: |3 |
Fit crterion: |DE"3“5" W |

Are diagonal values valid: |Nu I |

Type of data: |Similaritiesf[:uhesiunfﬁtrengths » |

Max # of iterations in senes: |12 |

Length of time in penalty box: |5

|
Mumber of random starts: |3 |
|

R andom number seed: |EB

Output partition datazet: |"""."-"'“'E"‘I:I"'3““1 | E]

This leads to a partition of the rows as shown in Figure 13.7, we repeat the process for the columns.

Combinatorial Optimization Clustering

Input dataset: | Events-SE | E]

Mumber of clusters: |::-I |
it crtorioe. | dengit
Fit criterion: | ensny hd |

Are diagonal values valid: |Nu T |

Type of data: |Similarities![:uhesiunfﬁtrengths v|

Max # of iterations in series: |12 |

Length of time in penalty box: |5

|
MNumber of random starts: |::-I |
|

R andom number seed: |1I]B

Output partition dataset: |E\rentstluster | E]

Finally to get the blockmodel shown in Figure 13.8 we apply the clustering to the rows and columns
of Davis using Transform | Aggregate (including CSS)|Block using the clusters found above as follows
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Block Image
Input dataset
Method

Utilize diagonal values

Row partitionfblocking [if any)
Column partition/blocking [if any)
[Dutput] Beduced image dataset

[Output] Pre-image datazet

- |Davis |
- |Average v|
- |"r'es v|

- |Wumen[:luster col 1

g |Eventsl:luster col 1

* |Blocked

= | Prelmage]
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Section 14.2 Reducing the Size of the Problem

To visualise the PV960 dataset as in Figures 14.1 and 14.2 open the matrix in NetDraw. Once loaded
(Note: this may take longer than with small matrices) you may have to zoom out using the z-button
in the toolbar and reorganise the network by clicking the lightningbolt-button (if you hold your
mouse over the button it should say “layout w/ noder repulsion and equal edge length bias”.
Following this you should see a less square network. Now turn off the node labels (L-button in the
toolbar) and the arrow heads (arrow-button next to L-button), and reduce the size of the nodes by
clicking repeatedly on the s-button. Finally click on the pendant-button to delete pendants (nodes
with degree 1).

23 - C:\Documents and Settings\mzyxhdi2\Deskiop\Martin\cinet\datafiles\pv960

1 Anakysis  Transform  Properties  Options  Help

34 QI z G ‘§=| ise PEHS&H| ME|Egu:u “Mode| “Tie :E “D.‘|giir|‘|"|A S| s|5= J:I "

7\ 7/

2 A

z-button ligthningbolt-button pendant-button s-button L-button arrow-button
isolates-button

For Figure 14.2, simply remove edge weights of less than “3” as done previously in the Rels- menu to
the right. Then remove the isolates by clicking on the isolate-button and NewDraw will visualise
Figure 14.2.

To illustrate Figure 14.3 click Analysis|K-cores. Now go to the Nodes-menu to the right and select
*K-core. Remove the ticks in the first 9 boxes and reorganise the network by click on the
ligthningbolt-button.

Select >= and | s]s[s-] 2] [
enter 3 to Rels  Nodes |
D”' UF'| ! | Al | A | ”remove edge / "K-core ~]
weight <3 —
. ' 5] Go to Nodes E
[ = ,.||3_ L menu and 7 . E
- deselect K-cores o3
Save Az Mew Relation 1-9 E }Ié
Options:
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14.2.4 Aggregation

To run the Group by Density routine go to Network | Cohesion | Density | Density by Groups and open

the pv504 dataset. Load pv504attr dataset which contains the row partition and select DeptID
(selection no 12) and click OK.

Load the pv504 network dataset

%] Density Within/Between Groups Load the pv504attr dataset ]
Files Select the DeptlID option in the
Hetwork Cglaset drondown menu N\

PS04

Dataset containing Gewe®srtition (defining groups of nodes): J i
- - W

pvS0attr E] Columi v =L x Cancel

Dataset containing Calumn Partition (defining aroups of nodes):

Wik

pvS0sattr [Z] Calurn + | |DeptID » Yalue Labels ? Hep
Common prefix for all output datasets: Match attributes by ..
PS04 () Position

) RrowColumn label

Cptions

Ltiize diagonal (reflexive ties)  []

A new log file will open and the results shown in Matrix 14.1 can be found about half way down the
log file in a matrix titled “Density (prop of ties) / Average tie strength”. (Note: keep the log file open)

To visualise this relation as shown in Figure 14.4 go to NetDraw and open the pv504-den dataset. To
adjust the node size by using the average department size we must create an attribute file. To do
this go to Transform|Node attribute editor. The editor will display a column named ID and list the
10 departments. Click the Add Attrib button and transfer the Freq-values displayed in the log file
under ROW PARTITIONING (towards the top of the log file) into the corresponding cells in the Node
attribute editor. Close the editor by clicking on Exit.
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s Mode Attribute Editor

B Lcinetleasdl i ki ___1

Click on the Add Attrib

File  Edit
DEMSITIH button
________ Add Attrib ‘ Del Hode Del Attrib ‘
Input g
ngfuﬁﬁm Transfer the val.ues to 0 =
vk} Elg?rlaﬁ the CorreSpondln%——'.] JBD
Densit
Surg S'Fyt - 2 74
ST ey tahle:
Group densities: i gg
ROW PARTITION c -
Block value Fre G a4
] z 80 7 108
2 2 74
3 3 36 10 13
4 4 23 o0 a
3 5 74
8 & 84 a0 4
7 7 108
8 10 12
a 20 g

Now go to Properties | Nodes | Symbols | Size | Attribute based and select the Freq attribute. Adjust
Maximum node size to “10” and click OK. Now set the shape of symbols to circles
(Properties | Nodes | Symbols|Shape | General - all active nodes). Remove connections that are

| Poow | 400 :
smaller than 0.4 by going into the Rels-menu and adjust the selection to p g

and press the lighningbolt-button (Note: you may want to flip the network by going into and

by clicking the left-facing arrow-button).

14.3.1 Using specialized algorithms:

To run the Louvain method on Terro_4275 select Network|subgroups | Louvain. Simply input
Terro_4275 and the logfile reports the results as described in the book along with the final allocation
of actors to clusters.

Section 15.5 Example 2 of an ego network study

To run the structural holes measures on the GSS column-based data format an Excel data file can be
directly opened by E-Net.
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Click on the file folder to open the

/ Excel data file

| Eqos | lters | Alter-Alter Ties | Measures | Visualization | Information

Welcome to E-NET, a free software package written by Steve Borgatti for analyzing ego-network data. To cite the program, treat it
like & book. Like this:

Borgatti, S.P. 2006. E-NET Software for the Analysis of Ego-Network Data. Needham, MA: Analytic Technologies.

The program can handle two different kinds of ego network data, row-wise and column-wise. Two sample files are included with the
program. To find them, look in the falder in which you have installed E-NET (probably cprogram files\analytic technologiesie-net).
Forinformation on the data formats, select Help|Data Formats from the menu.

E-NET can also read in full network data in the form of a UCINET network file (and, optionally, a UCINET attribute file).

This will open a screen asking the type of data you wish to open. Note that each of the data types
will read only specific file types. Since this is a column-wise data format it is an Excel file type.

Open Dats File L E |
o :

Type of Data:
() Row-Wise {each alter has its own record of data) [currently vna files only]

@ Column-Wise {(each record is an ego, and each alter's data is appended as additional column) [currently xis files only]

() Whole Network (socio-centric design in which all alters are also egos) [currently UCINET system files only]
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Click OK and a separate window will query about for the location of the file to be loaded.

Je; Import File in Column-Wise Format" - ‘ ‘—Q{ﬂgﬂ
— -1

Files I Variables I

Filename:

No. of Records:

Type of File:
1534

@ Excel (*.xIs,*.xlsx) No. of Variables:
44

M

Next step is to load the data by pressing LOAD
Never mind, I'll do it myself. Now loading data. Please wait
Variable names loaded. Next step is to identify ego and alter variables.

C:\Users\johnsonje\Desktop\selected_1985_pnrd_questions_Blank_for_missing. xls: E]

f

Find the column-based Excel file and
click the Load button.

The file will be loaded into a separate window and then you will need to select the variables to be

used in the analysis. In this case we will load all variables.
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‘& Import File in Column-Wise FormatW‘ - “ "
Files | Variables ‘

Variables in Source File: Ego Variables:

id_Original -
sex i
race
degree

rclosel
X o
sexl
educl
racel
religl
rclose2
age2
sex2 _
educ2 Ego-Alter Ties and Perceptions:
race2
relig2
rclose3

m

sex3
educ3
race3
relia3
rclose4
age4
sex4
educd Alter-Alter Ties

race4

relig4 =
rdogses Ignore zeros
age5

educ5
races

Use "Auto” button to automatically identify the different kinds of data

i Format of Alter data: Format of Alter-Alter data:

) <text><alternum><varname > =
| . @ <varname><alternum>-<alternum>
@ <varname ><alternum>

Highlight the variables on the left and click on the arrow in the middle to move the different types of
variables into their appropriate box.
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Highlight the block of variables for
each of the variable types and click
the right arrow button to move

them to the appropriate location. LEL
Then click OK } |

AN

B T—_—
Je; Import File in Column-Wise F

Files | Variables |

/

Variables in Source File: E’;o Variables:

d_Original

ace

degree
rincome

II

Ego-Alter Ties and Perceptions:

rclose
age
sex
educ
race
relig

Alter-Alter Ties

Ignore zeros

Use "Auto” button to automatically identify the different kinds of data

' Format of Alter data: Format of Alter-Alter data:

() <text><alternum><varname > .
@ <varname><alternum>-<alternum>

@ <varname><alternum>

Data will be imported and is now ready for analysis and visuzlization.
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®: E-NET -- Analysis of Ego Networks -~ Version 0.

. ;

File Edit Analyze Visualize Help

SE R
Egos l Alters I Alter-Alter Ties I Measures I Visualization I lnformationl
ID id_original ~ SEX RACE DEGREE  RINCOME * | Ego Filtering Criteria:
ooo1 1 male white bachelor $20000 - 24 h
oopz2 2 male white graduate  $25000 or i
0003 3 female white bachelor It $1000
0004 4 female white graduate  $10000 - 14
ooos 5 female white high school  $10000 - 14
000 6 male white bachelor $10000 - 14 [ Filter l ’ Al l [ ? Help l
ooo7 7 female white graduate  $15000-19
o0o0g 8 female  white high school 153471534 records.
0003 9 female  white It igh schot Exditirg mode
) Select cells
0010 10 female white high school
© Edit data
o011 1 male other bachelor $6000 to 63
0012 12 male black It high schoc
003 13 female black It high schoc
o014 14 male black It high schoc
0015 15 female black It high schoc ‘
T T Y o P S |
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To analyse the data click on the
Analysis Menu. And then click on
Structural holes.

go Network; —‘\'Irersion 0.4;
. -
File Edit [Analyze | Visualize Help
= 3 Crosstab 4
@ rosstabs
w Composition

Information

Heterogeneity 4
ID id_d Homephily RINCOME |:| qu Fj[tgring Cri(eriq:
0001 1 bachelor $20000 - 24 =
Structural holﬁ
ooz 2 Ly graduate  $25000 or
0003 3 female white bachelor It $1000
0004 4 female white graduate $10000-14
ooos 5 female white high school  $10000 - 14
000 6 male white bachelor $10000- 14 [ Filter l ’ Al ] I 2 Hep
o007 7 female white graduate $15000-19 —
0008 8 female  white high school 153471534 records.
0003 9 female  white It igh schot Edting mhode
. ) () Select cells
| 0010 10 female white high school
@ Edit data
l oo n male other bachelor  $6000to B3
001z 12 male black It high schoc
| 0013 13 female black It high schoc
0014 14 male black It high schoc
0015 15 female black It high schoc

T T T Comeale et feniee oolloo AO0OND A4

A window will then query about how you want to handle the strength of EGO-ALTER and ALTER-
ALTER ties. For this analysis there is no weighting. Click OK to proceed with the analysis.

r T—— _ S
: ; I =] I =] lg
‘e; Structural Measures

Tie strength variables

¥Yariable to use for EGO-ALTER tie strength:

None - all ties same weight v |
¥Yariable to use for ALTER-ALTER tie strength: q
-None - al.l iies same weight v '

|

The inputs above are only used if you have valued data and want to specify which of
wour valued dyadic variables you want to use as tie strengths

-
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P

‘e; E-NET -- Analysis of Ego Networks -- Version gﬂ ' i

File Edit Analyze Visualize Help

E=BHN
| Egos IAltels IAIter-Altel Tiesl Measures lVisuaIization I Information
1D SH:Degree SH:Density SH:Effsize SH:Efficiency é Editing mode
0001 5 0.000 5.000 1.000 © Select cells
0002 5 0.000 5.000 1.000 © Edit data
0003 5 0.000 5.000 1.000
0004 5 0.000 5.000 1.000
0005 5 0.000 5.000 1.000
0006 4 0.000 4.000 1.000
0007 5 0.000 5.000 1.000
/|| ooos 5 0.000 5.000 1.000
| ooog 2 0.000 2.000 1.000
0010 2 0.000 2.000 1.000
I 0011 3 0.000 3.000 1.000
0012
I 0013 3 0.000 3.000 1.000
0014 2 0.000 2.000 1.000
0015 Y
<[ )
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