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Chapter 1 Cliques Analysis in UCINET

Cliques

CLIQUES

Minimum Set Size:             3

Input dataset:                N:\datafiles\Games

5 cliques found.

   1:  I1 W1 W2 W3 W4
   2:  W1 W2 W3 W4 S1

   3:  W1 W3 W4 W5 S1

   4:  W6 W7 W8 W9
   5:  W7 W8 W9 S4

UCINET detects 5 cliques but there is a great deal of overlapping in the cliques, exactly there are only 2 cliques (1/2/3 are one clique and 4/5 is one clique)

NETDRAW: Open any Clique Set (k-plex, n-clique, lamba set etc) as a 2 mode network. There are two types of nodes, the original actors and there are clique nodes. The black squares are the cliques, the red vertexes are the actors and you can see instantaneously which actor belongs to which clique. 
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Actor-by-Actor Clique Co-Membership Matrix

                          1 1 1 1 1

        1 2 3 4 5 6 7 8 9 0 1 2 3 4

        I I W W W W W W W W W S S S

        - - - - - - - - - - - - - -

  1 I1  1 0 1 1 1 1 0 0 0 0 0 0 0 0

  2 I3  0 0 0 0 0 0 0 0 0 0 0 0 0 0

  3 W1  1 0 3 2 3 3 1 0 0 0 0 2 0 0

  4 W2  1 0 2 2 2 2 0 0 0 0 0 1 0 0

  5 W3  1 0 3 2 3 3 1 0 0 0 0 2 0 0

  6 W4  1 0 3 2 3 3 1 0 0 0 0 2 0 0

  7 W5  0 0 1 0 1 1 1 0 0 0 0 1 0 0

  8 W6  0 0 0 0 0 0 0 1 1 1 1 0 0 0

  9 W7  0 0 0 0 0 0 0 1 2 2 2 0 0 1

 10 W8  0 0 0 0 0 0 0 1 2 2 2 0 0 1

 11 W9  0 0 0 0 0 0 0 1 2 2 2 0 0 1

 12 S1  0 0 2 1 2 2 1 0 0 0 0 2 0 0

 13 S2  0 0 0 0 0 0 0 0 0 0 0 0 0 0

 14 S4  0 0 0 0 0 0 0 0 1 1 1 0 0 1
HIERARCHICAL CLUSTERING OF EQUIVALENCE MATRIX

        I I W W W W W S S W W W W S

        3 1 5 2 1 3 4 1 2 6 7 8 9 4

                      1 1     1 1 1

Level   2 1 7 4 3 5 6 2 3 8 9 0 1 4

-----   - - - - - - - - - - - - - -

3.000   . . . . XXXXX . . . . . . .

2.000   . . . XXXXXXX . . . XXXXX .

1.800   . . . XXXXXXXXX . . XXXXX .

1.000   . . . XXXXXXXXX . XXXXXXX .

0.911   . . XXXXXXXXXXX . XXXXXXX .

0.800   . . XXXXXXXXXXX . XXXXXXXXX

0.381   . XXXXXXXXXXXXX . XXXXXXXXX

0.000   XXXXXXXXXXXXXXXXXXXXXXXXXXX

Group indicator matrix saved as dataset CliqueSets

Actor-by-Actor clique co-membership matrix saved as dataset CliqueOverlap

Clique co-membership partition-by-actor indicator matrix saved as dataset CliquePart

The HIERARCHICAL CLUSTERING OF EQUIVALENCE MATRIX

Arranges this network in two groups based on the geodesic distance matrix.

Group indicator matrix saved as dataset CliqueSets

Actor-by-Actor clique co-membership matrix saved as dataset CliqueOverlap

Clique co-membership partition-by-actor indicator matrix saved as dataset CliquePart

Clique-by-Clique Co-membership matrix

      1  2  3  4  5

     -- -- -- -- --

  1  10  4  3  0  0

  2   4 10  4  0  0

  3   3  4 10  0  0

  4   0  0  0  8  3

  5   0  0  0  3  8

NOTE: Clique-by-Clique Co-membership matrix shows the number of people that belong to a clique but this to be divided by 2 (the dividing is an error of UCINET).
HIERARCHICAL CLUSTERING OF EQUIVALENCE MATRIX

Level   1 2 3 4 5

-----   - - - - -

4.000   XXX . . .

3.667   XXXXX . .

3.000   XXXXX XXX

0.000   XXXXXXXXX

Clique-by-Clique co-membership matrix saved as dataset Clique-by-cliqueOverlap

Clique by clustering partition matrix saved as dataset Clique-by-partition

N-Cliques

N-CLIQUES

--------------------------------------------------------------------------------

Max Distance (n-):            2

Minimum Set Size:             3

Input dataset:                N:\datafiles\games

14

3 2-cliques found.

   1:  W1 W3 W4 W5 W7 S1
   2:  W5 W6 W7 W8 W9 S4

   3:  I1 W1 W2 W3 W4 W5 S1
                          1 1 1 1 1

        1 2 3 4 5 6 7 8 9 0 1 2 3 4

        I I W W W W W W W W W S S S

        - - - - - - - - - - - - - -

  1 I1  1 0 1 1 1 1 1 0 0 0 0 1 0 0

  2 I3  0 0 0 0 0 0 0 0 0 0 0 0 0 0

  3 W1  1 0 2 1 2 2 2 0 1 0 0 2 0 0

  4 W2  1 0 1 1 1 1 1 0 0 0 0 1 0 0

  5 W3  1 0 2 1 2 2 2 0 1 0 0 2 0 0

  6 W4  1 0 2 1 2 2 2 0 1 0 0 2 0 0

  7 W5  1 0 2 1 2 2 3 1 2 1 1 2 0 1

  8 W6  0 0 0 0 0 0 1 1 1 1 1 0 0 1

  9 W7  0 0 1 0 1 1 2 1 2 1 1 1 0 1

 10 W8  0 0 0 0 0 0 1 1 1 1 1 0 0 1

 11 W9  0 0 0 0 0 0 1 1 1 1 1 0 0 1

 12 S1  1 0 2 1 2 2 2 0 1 0 0 2 0 0

 13 S2  0 0 0 0 0 0 0 0 0 0 0 0 0 0

 14 S4  0 0 0 0 0 0 1 1 1 1 1 0 0 1

HIERARCHICAL CLUSTERING OF EQUIVALENCE MATRIX

        I S I W W W W W W S W W W S

        3 2 1 2 7 3 5 1 4 1 6 8 9 4

          1               1   1 1 1

Level   2 3 1 4 9 5 7 3 6 2 8 0 1 4

-----   - - - - - - - - - - - - - -

2.000   . . . . . XXXXXXXXX . . . .

1.254   . . . . XXXXXXXXXXX . . . .

1.000   . . XXX XXXXXXXXXXX XXXXXXX

0.857   . . XXXXXXXXXXXXXXX XXXXXXX
0.288   . . XXXXXXXXXXXXXXXXXXXXXXX

0.000   XXXXXXXXXXXXXXXXXXXXXXXXXXX

Group indicator matrix saved as dataset NClqSets

Group co-membership matrix saved as dataset NClqOver

Group co-membership partition-by-actor indicator matrix saved as dataset NClqPart

N-Cliques (N=2) has a better insight in the number of cliques, however clique 1 and 3 overlap a lot. 

Factions
FACTIONS

--------------------------------------------------------------------------------

Number of factions:           2

Measure of fit:               Hamming

Input dataset:                N:\datafiles\ZACHE

Initial number of errors: 468

  Number of errors: 428

  Number of errors: 428

  Number of errors: 428

  Number of errors: 428

  Number of errors: 428

  Number of errors: 428

  Number of errors: 428

  Number of errors: 428

  Number of errors: 428

  Number of errors: 428

Final number of errors: 428

NOTE: The number of errors is the number 0’s in the diagonal matrices and the number of 1’s in the non diagonal matrices. Factions tries to maximize the density in the diagonal matrices and to minimize the density of the non diagonal matrices. You can choose the number of factions UCINET should look for. 

FACTIONS

--------------------------------------------------------------------------------

Number of factions:           2

Measure of fit:               Hamming

Input dataset:                N:\datafiles\ZACHE

Initial number of errors: 468

Group Assignments:

    1:  9 15 16 19 21 23 24 25 26 27 28 29 30 31 32 33 34

    2:  1 2 3 4 5 6 7 8 10 11 12 13 14 17 18 20 22

Grouped Adjacency Matrix

        1 2 2 3 2 2 2 3 2 1 2 3 3 1 2 3           2   2   1 1 1 1 1 1     1  

      9 9 8 1 0 3 4 5 4 7 5 9 3 1 6 6 2   3 5 2 4 2 6 0 1 8 0 1 2 3 4 7 8 7  

     ----------------------------------------------------------------------- 

  9 |                 1       1 1       | 1             1                   |

 19 |                 1       1         |                                   |

 28 |             1 1 1                 | 1                                 |

 21 |                 1       1         |                                   |

 30 |             1   1 1     1         |                                   |

 23 |                 1       1         |                                   |

 24 |     1   1       1       1     1   |                                   |

 25 |     1                         1 1 |                                   |

 34 | 1 1 1 1 1 1 1     1 1 1 1 1 1   1 |             1     1       1       |

 27 |         1       1                 |                                   |

 15 |                 1       1         |                                   |

 29 |                 1               1 | 1                                 |

 33 | 1 1   1 1 1 1   1   1     1 1   1 | 1                                 |

 31 | 1               1       1         |     1                             |

 16 |                 1       1         |                                   |

 26 |             1 1                 1 |                                   |

 32 |               1 1     1 1     1   |               1                   |

    -------------------------------------------------------------------------

  3 | 1   1                 1 1         |     1 1       1   1       1   1   |

  5 |                                   |               1     1       1     |

  2 |                           1       | 1     1 1   1 1 1         1   1   |

  4 |                                   | 1   1         1         1 1   1   |

 22 |                                   |     1         1                   |

  6 |                                   |               1     1       1   1 |

 20 |                 1                 |     1         1                   |

  1 | 1                               1 | 1 1 1 1 1 1 1   1   1 1 1 1 1 1   |

 18 |                                   |     1         1                   |

 10 |                 1                 | 1                                 |

 11 |                                   |   1       1   1                   |

 12 |                                   |               1                   |

 13 |                                   |       1       1                   |

 14 |                 1                 | 1   1 1       1                   |

  7 |                                   |   1       1   1                 1 |

  8 |                                   | 1   1 1       1                   |

 17 |                                   |           1                 1     |

     ------------------------------------------------------------------------

Density Table

        1    2

     ---- ----

  1  0.25 0.03

  2  0.03 0.25

Partition saved as dataset    N:\datafiles\FactionsPart

Faction-by-actor indicator matrix saved as dataset N:\datafiles\FactionsSets

Hierarchical Clustering

Create a geodesic distance matrix (NETWORK -> Cohesion -> No. of Geodesics)

Newman Girvan is available in NETDRAW -> Analysis -> Subgroups -> Newman-Girvan
Specify the number of groups you want to locate.

The tie with the highest edge betweenness removed and this is repeated until the network breaks apart in two components. Then this starts all over again until the specified number of components has been reached. 
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Chapter 2 Centrality in UCINET

Degree Centrality 
Normalized degree is degree divided by (n-1) times a 100. It is a percentage of centrality that you can maximally have. It is used to compare centrality between two different network seizes.

Actor-by-centrality matrix is an attribute file that can be used to match the size of the nodes to the level of centrality they have. 

UCINET Network -> Centrality -> Degree centrality
Centrality measure with in and outdegree -> specify that the data is *NOT* symmetric in the centrality submenu. In case data is symmetric but you specify that that are *NOT* symmetric then outdegree equals indegree centrality. 

Closeness Centrality

UCINET Network -> Centrality -> Closeness Degree centrality
Farness is the same as closeness. nCloseness is normalized Closeness, it is converted to a 0-100 scale and it is reversed, high score is more central. (n-1)/closeness * 100 is the formulae and because it is reversed you can compare the different centrality measures. 

inFarness is the sum of the column of the geodesic distance matrix.

outFarness is the sum of row of the geodesic distance matrix.

Closeness does not work very well with isolates, so removing the isolates is recommended. Characteristic for closeness measurement is that variance is low for the different nodes. 

Non-symmetric data can also be used for closeness centrality, which gives you inFarness and outFarness which equals to inCloseness and outCloseness and also two columns where they are normalized. 

Normalized measures of the different centrality measures can be compared with each other. 
UCINET Network -> Centrality -> Closeness Degree centrality
Submenu Type: Reciprocal distances 

A bigger number is more central, this measure is general more useful also with disconnected networks. This is not the original Freeman measure but works quite well. 

Submenu Type: All paths / all trails

Closeness assumes that the shortest path is used, that is of course not always true. Closeness is calculated by taking the average of all paths or all trails and is more realistic. 

Betweenness Centrality

UCINET Network -> Centrality -> Betweenness Degree centrality
Betweenness does not ‘care’ about the direction of the ties and does not symmetrize the data, other centrality measures do. There is no inBetweenness or outBetweenness.

Betweenness has typical a high level of variance. 

Eigenvector, power, information, influence are similar centrality measures and count the number of walks. In a walk you can repeat edges and nodes but it weights each walks inversely by its length. Short link is weighted more heavily than long walks. They basically measure influence. 

Multiple Measures

Multiple Measures calculates the centrality measures for 4 centrality measures in a normalized way. These are Degree, Closeness, Betweenness and Eigenvector. 

Use this as input for Tools -> Similarities to compute a similarity matrix and use that matrix as the input for Tools -> MDS -> Metric and you will get the following picture (true for Borg4cent data set)
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Figure 1 MDS of four centrality measures.

Now, compute a similarity matrix for each node individually, based on the centrality output matrix from the multiple measurements procedure. Go to Tools -> Similarities and choose ‘Compute similarities among’ for rows and you will get an actor by actor matrix that calculates how high a node ranks with the four centrality measures.  Use this output matrix as the input matrix for Tools -> MDS -> Metric and you will get the following picture. 
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Figure 2 MDS of actors and how similar they score on four centralization measures

This above procedure can also be done using Correspondence analysis. As input use the centrality matrix output file of the multiple measurement procedure. Tools -> 2-mode-scaling ->Correspondence and you will get the following picture (true for Borg4cent data set).
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Figure 3 Tools -> 2-mode-scaling ->Correspondence for Borg4cents data file 
Two nodes are close to each other when they have similar profiles across all four centrality measures. Two centrality measures are close to each other when they have similar results in ranking the nodes highly. You see which measure is at odds with the other measures and you see which nodes score high with each centrality measure. 
MULTIPLE CENTRALITY MEASURES

--------------------------------------------------------------------------------

Input dataset:                M:\DataFiles\borg4cent

Output centrality measures:   M:\DataFiles\Centrality

Important note:

This routine automatically symmetrizes and binarizes.

Normalized Centrality Measures

                  1            2            3            4

             Degree    Closeness  Betweenness  Eigenvector

       ------------ ------------ ------------ ------------

  1 a        16.667       29.032        0.218       40.473

  2 b        22.222       29.508        0.545       50.907

  3 c        11.111       34.615        2.614       25.655

  4 d        33.333       30.508        3.704       65.715

  5 e        16.667       29.032        0.000       43.005

  6 f        22.222       36.000       10.675       50.183

  7 g        27.778       36.735       18.845       60.617

  8 h        27.778       45.000       57.516       40.020

  9 i        22.222       46.154       53.268       18.772

 10 j        38.889       42.857       43.464       16.575

 11 k        16.667       31.579        0.327        8.440

 12 l        16.667       32.727        0.980        7.587

 13 m        16.667       33.333       20.915        6.254

 14 n        16.667       37.500        3.268       10.150

 15 o        11.111       31.034        0.000        6.484

 16 p        16.667       37.500        3.268       10.624

 17 q        11.111       26.087       11.111        1.612

 18 r         5.556       31.579        0.000        9.710

 19 s         5.556       20.930        0.000        0.391

DESCRIPTIVE STATISTICS FOR EACH MEASURE

                         1            2            3            4

                    Degree    Closeness  Betweenness  Eigenvector

              ------------ ------------ ------------ ------------

  1     Mean        18.713       33.774       12.143       24.904

  2  Std Dev         8.495        6.157       18.219       20.795

  3      Sum       355.556      641.712      230.719      473.174

  4 Variance        72.159       37.910      331.917      432.427

  5      SSQ      8024.691    22393.707     9108.060    19999.998

  6    MCSSQ      1371.020      720.295     6306.415     8216.113

  7 Euc Norm        89.581      149.645       95.436      141.421

  8  Minimum         5.556       20.930        0.000        0.391

  9  Maximum        38.889       46.154       57.516       65.715

Output actor-by-centrality measure matrix saved as dataset Centrality

Correspondence Analysis

What does a correspondence analysis do?

Correlation analysis on the output file of multiple measures correlates each centrality measure with each other. Correlation analysis on the output of multiple measures and then ranks each node with each other regarding their centrality measures.
SIMILARITIES

--------------------------------------------------------------------------------

Measure:                      CORRELATION

Variables are:                COLUMNS

Input dataset:                M:\DataFiles\centrality

Similarity matrix:            M:\DataFiles\Similarities

                     1     2     3     4

                 Degre Close Betwe Eigen

                 ----- ----- ----- -----

  1      Degree  1.000 0.586 0.573 0.590

  2   Closeness  0.586 1.000 0.795 0.127

  3 Betweenness  0.573 0.795 1.000 0.073

  4 Eigenvector  0.590 0.127 0.073 1.000

Similarity matrix saved as dataset Similarities

And if you use correspondence analysis then you combine the above stated. This is really a non technical introduction about correspondence analysis. 
Centralization of a Network

Centralization can be computed for every centrality measure, however centralization can be computed for components but not one measure for centralization of a network that consists of more than 1 component.
Netdraw Remarks

Netdraw can handle attribute files with different number of nodes as long as the labels match the original labels of the network being displayed. 

Chapter 3 Brokerage in UCINET

UCINET -> Transform -> Symmetrize data  i-> j 1 and j -> i = 0 then maximize will choose 1, minimize will choose 0 and create a more sparse network. The first three options make sense, maximum, minimum and average. 

SYMMETRIZE

--------------------------------------------------------------------------------

Method:                       Maximum

Input dataset:                M:\DataFiles\campnet

Percentage of symmetric pairs was: 89.54

Percentage of reciprocated ties: 54.29

  (#(x->y AND x<-y)/#(x->y OR x<-y)

1

                 1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18

             HOLLY BRAZE CAROL   PAM   PAT JENNI PAULI   ANN MICHA  BILL   LEE   DON  JOHN HARRY  GERY STEVE  BERT  RUSS

             ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- -----

  1   HOLLY  1.000 0.000 0.000 1.000 1.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 0.000

  2  BRAZEY  0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000 1.000 1.000 0.000

  3   CAROL  0.000 0.000 1.000 1.000 1.000 0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

  4     PAM  1.000 0.000 1.000 1.000 0.000 1.000 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

  5     PAT  1.000 0.000 1.000 0.000 1.000 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

  6  JENNIE  0.000 0.000 0.000 1.000 1.000 1.000 0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

  7 PAULINE  0.000 0.000 1.000 1.000 1.000 0.000 1.000 1.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000 0.000

  8     ANN  0.000 0.000 0.000 1.000 0.000 1.000 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

  9 MICHAEL  1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 0.000 1.000 0.000 1.000 1.000 0.000 0.000 0.000

 10    BILL  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 0.000

 11     LEE  0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000 1.000 1.000 0.000

 12     DON  1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 0.000

 13    JOHN  0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 1.000 0.000 0.000 1.000

 14   HARRY  1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 0.000 1.000 0.000 1.000 0.000 0.000 0.000 0.000

 15    GERY  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000 0.000 1.000 1.000 0.000 1.000

 16   STEVE  0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000

 17    BERT  0.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000

 18    RUSS  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 1.000 1.000 1.000 1.000

Symmetrized matrix saved as dataset M:\DataFiles\Symcampnet

Netdraw Remarks

Netdraw -> Ego
To see Ego network in Netdraw press ego in toolbar and then a submenu Ego network pops up, press step and you will cycle through each ego network of the graph. 

Structural Holes

UCINET -> Networks -> Ego Networks -> Structural Holes

Use as input the symcampnet created with the symmetrize procedure. Leave default settings. Rows are ego, columns are alters in the structural hole procedure. 

Structural Hole Measures

                   1       2       3       4

             EffSize Efficie Constra Hierarc

             ------- ------- ------- -------

  1   HOLLY    3.800   0.760   0.338   0.037

  2  BRAZEY    1.000   0.333   0.773   0.002

  3   CAROL    1.667   0.556   0.554   0.016

  4     PAM    3.800   0.760   0.374   0.036

  5     PAT    3.500   0.875   0.326   0.022

  6  JENNIE    2.333   0.778   0.469   0.024

  7 PAULINE    3.800   0.760   0.364   0.034

  8     ANN    1.667   0.556   0.581   0.026

  9 MICHAEL    3.000   0.600   0.474   0.040

 10    BILL    1.000   0.333   0.717   0.000

 11     LEE    1.000   0.333   0.773   0.002

 12     DON    1.500   0.375   0.649   0.013

 13    JOHN    2.333   0.778   0.458   0.018

 14   HARRY    1.500   0.375   0.649   0.013

 15    GERY    3.000   0.750   0.405   0.032

 16   STEVE    3.000   0.600   0.500   0.023

 17    BERT    2.000   0.500   0.613   0.038

 18    RUSS    2.500   0.625   0.475   0.016

EffSize = size of network minus redundancy in network

Efficiency = effective size / actual size of network 
Constraint = how much investment the ego has in the specific individual, how constraint ego is by that actor. This is an inverse measure of social capital. 

Hierarchy = same interpretation as constraint but more exaggerated, just constraint by 1 you have a high hierarchy. This measure is rarely used in network studies. 
Dyadic Constraint

                1    2    3    4    5    6    7    8    9   10   11   12   13   14   15   16   17   18

             HOLL BRAZ CARO  PAM  PAT JENN PAUL  ANN MICH BILL  LEE  DON JOHN HARR GERY STEV BERT RUSS

             ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

  1   HOLLY  0.00 0.00 0.00 0.04 0.04 0.00 0.00 0.00 0.09 0.00 0.00 0.08 0.00 0.08 0.00 0.00 0.00 0.00

  2  BRAZEY  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.28 0.26 0.00

  3   CAROL  0.00 0.00 0.00 0.16 0.16 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

  4     PAM  0.04 0.00 0.06 0.00 0.00 0.07 0.11 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

  5     PAT  0.06 0.00 0.09 0.00 0.00 0.06 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

  6  JENNIE  0.00 0.00 0.00 0.20 0.11 0.00 0.00 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

  7 PAULINE  0.00 0.00 0.08 0.11 0.07 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00

  8     ANN  0.00 0.00 0.00 0.26 0.00 0.16 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

  9 MICHAEL  0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.13 0.00 0.13 0.04 0.00 0.00 0.00

 10    BILL  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.23 0.00 0.23 0.00 0.00 0.00 0.00

 11     LEE  0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.26 0.00

 12     DON  0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.13 0.00 0.00 0.00 0.19 0.00 0.00 0.00 0.00

 13    JOHN  0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.17 0.00 0.00 0.17

 14   HARRY  0.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.13 0.00 0.19 0.00 0.00 0.00 0.00 0.00 0.00

 15    GERY  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.00 0.00 0.10 0.00 0.00 0.10 0.00 0.15

 16   STEVE  0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.06 0.00 0.15 0.09

 17    BERT  0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.00 0.00 0.00 0.23 0.00 0.09

 18    RUSS  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.15 0.14 0.09 0.00

Dyadic Constraint is measured using some investment, time or money in the dyadic relationship.

Dyadic Redundancy the extent to which each person is redundant in the network. 

Structural hole measures saved as dataset M:\DataFiles\Holes can be used as input for SPSS as an actor attribute. 

Density for ego network

Network -> Ego Network -> Density 

Choose undirected, direction is not important, use symcampnet as input and you will get the following output.

EGO NETWORKS

--------------------------------------------------------------------------------

Input dataset:                M:\DataFiles\Symcampnet

Density Measures

                  1      2      3      4      5      6      7      8      9     10     11     12     13     14

               Size   Ties  Pairs Densit AvgDis Diamet nWeakC pWeakC 2StepR ReachE Broker nBroke EgoBet nEgoBe

             ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------

  1   HOLLY    5.00   6.00  20.00  30.00                 3.00  60.00  64.71  40.74   7.00   0.35   7.00  70.00

  2  BRAZEY    3.00   6.00   6.00 100.00   1.00   1.00   1.00  33.33  29.41  33.33   0.00   0.00   0.00   0.00

  3   CAROL    3.00   4.00   6.00  66.67   1.33   2.00   1.00  33.33  41.18  41.18   1.00   0.17   0.50  16.67

  4     PAM    5.00   6.00  20.00  30.00                 2.00  40.00  58.82  41.67   7.00   0.35   6.00  60.00

  5     PAT    4.00   2.00  12.00  16.67                 3.00  75.00  58.82  50.00   5.00   0.42   5.00  83.33

  6  JENNIE    3.00   2.00   6.00  33.33                 2.00  66.67  35.29  40.00   2.00   0.33   2.00  66.67

  7 PAULINE    5.00   6.00  20.00  30.00                 2.00  40.00  52.94  39.13   7.00   0.35   6.00  60.00

  8     ANN    3.00   4.00   6.00  66.67   1.33   2.00   1.00  33.33  41.18  43.75   1.00   0.17   0.50  16.67

  9 MICHAEL    5.00  10.00  20.00  50.00                 2.00  40.00  58.82  40.00   5.00   0.25   4.33  43.33

 10    BILL    3.00   6.00   6.00 100.00   1.00   1.00   1.00  33.33  29.41  31.25   0.00   0.00   0.00   0.00

 11     LEE    3.00   6.00   6.00 100.00   1.00   1.00   1.00  33.33  29.41  33.33   0.00   0.00   0.00   0.00

 12     DON    4.00  10.00  12.00  83.33   1.17   2.00   1.00  25.00  41.18  33.33   1.00   0.08   0.33   5.56

 13    JOHN    3.00   2.00   6.00  33.33                 2.00  66.67  58.82  62.50   2.00   0.33   2.00  66.67

 14   HARRY    4.00  10.00  12.00  83.33   1.17   2.00   1.00  25.00  41.18  33.33   1.00   0.08   0.33   5.56

 15    GERY    4.00   4.00  12.00  33.33                 2.00  50.00  70.59  57.14   4.00   0.33   3.50  58.33

 16   STEVE    5.00  10.00  20.00  50.00   1.70   3.00   1.00  20.00  41.18  30.43   5.00   0.25   3.50  35.00

 17    BERT    4.00   8.00  12.00  66.67   1.33   2.00   1.00  25.00  35.29  31.58   2.00   0.17   1.00  16.67

 18    RUSS    4.00   6.00  12.00  50.00   1.67   3.00   1.00  25.00  47.06  40.00   3.00   0.25   2.00  33.33

1.  Size. Size of ego network.

2.  Ties. Number of directed ties.

3.  Pairs. Number of ordered pairs.

4.  Density. Ties divided by Pairs.

5.  AvgDist. Average geodesic distance.

6.  Diameter. Longest distance in egonet.

7.  nWeakComp. Number of weak components.

8.  pWeakComp. NWeakComp divided by Size.

9.  2StepReach. # of nodes within 2 links of ego.

10. ReachEffic. 2StepReach divided Size.

11. Broker. # of pairs not directly connected.

12. Normalized Broker. Broker divided by number of pairs.

13. Ego Betweenness. Betweenness of ego in own network.

14. Normalized Ego Betweenness. Betweenness of ego in own network.

Ego network measures saved as dataset M:\DataFiles\EgoNet

Size is number of ties ego has. 

Ties column shows the number of ties among the network not including ties to ego

Number of pairs is n*(n-1) 
nWeakComp is the number of components measured by removing from the graph and ‘counting’ how many components are created. 

pWeakComp is nWeakComp divided by the ego’s network size. 

The broker column corresponds to the total column of Gould and Fernandez’ brokerage measure. It is the number of gaps in the network for undirected ties. 

Ego Betweenness is the ordinary betweenness calculation but calculated on a reduced network. We eliminate from the network everything except for the people connected to ego we get ego betweenness and is closely related to density. It is betweenness only involving ego.
Network -> Egonetwork -> Brokerage

This is the Gould and Fernandez measurement. Partition vector is just a categorical attribute file. Consultant matches with ‘iterant broker’ as it was originally called by Gould and Fernandez. 
GOULD & FERNANDEZ BROKERAGE MEASURES

--------------------------------------------------------------------------------

Input dataset:                M:\DataFiles\symcampnet

Partition vector:             campattr2 c 4

Method:                       UNWEIGHTED

Normalized Brokerage:         M:\DataFiles\relativebrokerage

Unnormalized Brokerage:       M:\DataFiles\brokerage

Un-normalized Brokerage Scores

                      1         2         3         4         5         6  

              Coordinat Gatekeepe Represent Consultan   Liaison     Total  

             ------------------------------------------------------------- 

  5     PAT |         4         3         3         0         0        10 |

  6  JENNIE |         4         0         0         0         0         4 |

  3   CAROL |         2         0         0         0         0         2 |

  4     PAM |         6         4         4         0         0        14 |

  7 PAULINE |         6         4         4         0         0        14 |

  8     ANN |         2         0         0         0         0         2 |

            ---------------------------------------------------------------

  1   HOLLY |         0         6         6         2         0        14 |

 10    BILL |         0         0         0         0         0         0 |

  9 MICHAEL |         2         4         4         0         0        10 |

 14   HARRY |         2         0         0         0         0         2 |

 12     DON |         2         0         0         0         0         2 |

            ---------------------------------------------------------------

 11     LEE |         0         0         0         0         0         0 |

 13    JOHN |         0         2         2         0         0         4 |

  2  BRAZEY |         0         0         0         0         0         0 |

 15    GERY |         2         3         3         0         0         8 |

 16   STEVE |        10         0         0         0         0        10 |

 17    BERT |         4         0         0         0         0         4 |

 18    RUSS |         6         0         0         0         0         6 |

Example of Group to Group Brokering for each Node
Node HOLLY (group 2)

        1  2  3

        2  3  1

       -- -- --

  1 2   2  6  0

  2 3   6  0  0

  3 1   0  0  0
Upper row is row and first column is column of the matrix processed. Second row and second column are the groups the actor brokers. Not highly needed for research purposes. 

Expected brokerage is the expected brokerage given the size of the group. In a large group you would expect a high number of coordinator roles. This is based upon change. It is calculated by randomly assigning an actor to a different group and this is repeated thousand of times, then average is taken and you have expected value, network structure stays the same. 
Relative brokerage is Actual Brokerage divided by Expected Brokerage and can be used to diagnose where the group differs from the expected values. 

E-I Index

Network -> Network Properties -> E-I Index

E-I index ranges from -1 to 1, indicating strong homophiliy (-1) or strong heterophiliy (+1)

E-I INDEX

--------------------------------------------------------------------------------

Adjacency dataset:            M:\DataFiles\symcampnet

Attribute:                    campattr2 col 4 

# of Permutations:            5000

Random seed:                  24008

Individual E-I scores:        IndE-I

Warning: This procedure ignores direction of ties.

Warning: Row Attribute vector has been recoded.

Here is a translation table:

  Old Code    New Code

  ========    ========

      1     =>     1

      2     =>     2

      3     =>     3

Density matrix

           1     2     3

           1     2     3

       ----- ----- -----

  1 1  0.667 0.067 0.024

  2 2  0.067 0.900 0.029

  3 3  0.024 0.029 0.571

70 ties.

E-I Index is significant (p < 0.05) is by default when you use network generated input to create a group and should not be reported. When you do have a priori group data (department, gender) than you can report the significance of the E-I index. 

Expected values are determined by size of the groups. A high number of groups will automatically lead to a high number of external ties and vice versa. 

Whole Network Results

                    1       2       3       4

                 Freq     Pct Possibl Density

              ------- ------- ------- -------

  1 Internal   62.000   0.886  92.000   0.674

  2 External    8.000   0.114 214.000   0.037

  3      E-I  -54.000  -0.771 122.000   0.399

Max possible external ties: 214.000

Max possible internal ties: 92.000

E-I Index: -0.771

Expected value for E-I index is: 0.399

Max possible E-I given density & group sizes: 1.000

Min possible E-I given density & group sizes: -1.000

Re-scaled E-I index: -0.771

Permutation Test

Number of iterations = 5000

                    1       2       3       4       5       6       7

                  Obs     Min     Avg     Max      SD P >= Ob P <= Ob

              ------- ------- ------- ------- ------- ------- -------

  1 Internal    0.886   0.314   0.700   0.914   0.071   0.002   0.999

  2 External    0.114   0.086   0.300   0.686   0.071   0.999   0.002

  3      E-I   -0.771  -0.371   0.399   0.829   0.143   1.000   0.000

E-I Index is significant (p < 0.05)

Group level E-I Index

            1      2      3      4

       Intern Extern  Total    E-I

       ------ ------ ------ ------

  1 1  20.000  3.000 23.000 -0.739

  2 2  18.000  3.000 21.000 -0.714

  3 3  24.000  2.000 26.000 -0.846

Group level E-I index cracks down the E-I index per group to see if groups differ among their E-I Index or not, in this case the E-I index is about the same. You can even crack this down further by looking at individual actors. 
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