Methods for Social Network Analysis.

Assignment for single (i.e., non-longitudinal) observations of networks.

As an example, we use the Electronic Information Exchange System (EIES)

data collected by Freeman and Freeman (1980), discussed also in Wasserman and Faust (1994). This is a network of 32 researchers who participated in an early study on the effects of electronic information exchange, a precursor of email communication. The data set is distributed with the Stocnet package and is also available from the “Data sets” tab of the Siena homepage,
http://www.stats.ox.ac.uk/~snijders/siena/siena_datasets.htm

The first network data set is used for this exercise, called eies.1. The network data as reproduced by Wasserman and Faust must be dichotomized: 1 (``positive tie") for being a friend or close friend of the other (code 3 and 4 in file eies.1), 0 (``no tie") otherwise (codes 0, 1, 2). 
There are two actor-level covariates.  The first is the number of citations in a specified period. The second is the discipline of the researcher. It is coded 1 for sociologists (of whom there were 17), 2 for anthropologists (6), 3 for mathematicians and statisticians (3), and 4 for psychologists (6). These covariates are in the file eies.att (att for attributes). The citation number is very skewed, therefore a dichotomized version is used which is available in file eies.atd (which also contains a dichotomized discipline variable). 
Enter the eies.1, eies.att and eies.atd files in Stocnet and recode Eies.1 in Stocnet. 

A.
First specify a model with the following effects:

reciprocity

transitive triplets
3-cycles
alternating out-k-stars 

alternating in-k-stars 

alternating k-triangles          

alternating independent twopaths 
Run one estimation for this specification.

It is to be expected that the convergence t-ratios will show that the algorithm has not converged well, and the autocorrelations are rather high. 

Look up in the SIENA manual (see pages indicated below) what is to be done.

It is advisable to increase the multiplication factor to 5 or 10.

Estimate repeatedly, using the previously obtained results as the starting values for the new estimation run (this is the default), until all convergence t-ratios are less than 0.15.
It might be necessary also to decrease the initial gain parameter (default value 0.01) to 0.002.

Test whether there is evidence for reciprocity, transitivity, and 3-cycle effects. 

B. 

Add the effects of citations dichotomized ego, citations dichotomized alter, citations dichotomized similarity, and same discipline. 
Obtain a satisfactory estimate. It is to be expected that you will need several estimation runs. The multiplication parameter may have to be increased to 20.0, the initial gain parameter should start as the default 0.01, and later on might be decreased to 0.002. 

Test whether there is evidence for reciprocity; transitivity; citations (dichotomized): ego, alter, similarity; discipline identity. Give an interpretation of the results.

What is the difference between this test for reciprocity and for transitivity compared with the test in A?
Literature:

Siena manual (do download the latest version, at the earliest the one dated May 2009).

Focus on the following sections. Some of these are written for network dynamics but similar descriptions can be given for non-longitudinal analyses. For the moment, disregard the remarks for longitudinal analyses.
Sections 2, 3, 5.8, 6.4, 7.1, 7.2, 11 (don’t mind the technical details), 13.1, 13.2.
If you wish to read further background literature:

Exponential Random Graph Models77 / 79

Robins, G., Pattison, P., Kalish, Y., and Lusher, D. (2007).

“An introduction to exponential random graph (p*) models for social

networks.” Social Networks, 29, 173-191.
More technical:
Robins, G., Snijders, T., Wang, P., Handcock, M., and Pattison,

P. (2007). “Recent developments in Exponential Random Graph (p*)

Models for Social Networks.” Social Networks, 29, 192-215.
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