Methods for Social Network Analysis
Assignment for analysis of networks and behaviour
This assignment uses the S50 data set which is distributed with the StOCNET program and which is described and also available from the Siena website,

http://www.stats.ox.ac.uk/~snijders/siena/siena_datasets.htm
Download the data set and unzip it in one of the directories in your StOCNET directory.

Take care that you use the most recent version of Siena, so this; it can be downloaded from the Siena website.
We use all three network data sets s50-network1.dat to s50-network3.dat and the attribute data files s50-alcohol.dat and perhaps  s50-drugs.dat. There are no missing values and no recoding needs to be done. When in the data phase of StOCNET you call the file “alcohol” instead of the default name “File1”, your output will contain this variable name.
In view of the smallness of the data set, I suggest that you test effects one-sided at a significance level of 5%; this means that the critical level used for the t-ratios is 1.645 – if the effect is in the expected direction.
A. Enter the files in StOCNET. Carry out the data specification, in which the three friendship network files are the dependent network variable, the attribute file about drinking tendencies is the dependent behavioural variable, and the attribute file about drug taking (if you use it, which is not necessary) is a changing actor covariate.
B. After having specified the data in StOCNET try to find where StOCNET has put the .in file and inspect its contents by an editor (Notepad will do). Also look at the output file and get a basic understanding of the initial description (you may forget about the “initial parameter estimates”). The meaning of the Jaccard coefficient can be looked up in the tutorial,
http://www.stats.ox.ac.uk/~snijders/siena/SnijdersSteglichVdBunt2009.pdf

C. Specify a model containing the following effects:
(These names are those used in the most recent version of Siena, which can be different from earlier versions.)


For network change: outdegree, reciprocity, transitive triplets, 3-cycles, transitive ties, indegree-popularity (square root), out-degree popularity (square root), in-degree activity (square root). This should represent the main triadic and degree-related effects. See the tutorial for further background on model specification. In addition, specify the effect of alcohol similarity, but fix this to zero and test it (in the advanced specification screen).


For the testing, see pages 30-31 of the StOCNET manual, and sections 9.1 and 9.2 of the Siena manual.


For behaviour change: linear shape, quadratic shape. 

In addition, specify the effect of average similarity, but also fix this to zero and test it (also in the advanced specification screen). 

This is a model in which the network and behaviour are independent, and in which the dependence between the two is tested by a total of two effects, one for selection and one for influence.
Estimate this model (do not be surprised if this takes more than 10 minutes – you might use the time to read in the tutorial or the Steglich-Snijders-Pearson paper).
The output gives the test results after the estimation; the letter c means a chi-squared statistic. 

Interpret the results: what is significant and what is not, what does this mean concerning the network dynamics.

C. Now estimate a model in which the two effects concerning similarity and influence are not fixed and tested but freely estimated. Drop the transitive triplets effect, if this is non-significant in the earlier analysis.
In addition, specify the effect of alcohol ego, alcohol alter in the network dynamics part, and the effects of indegree and outdegree in the behaviour dynamics part, and fix these to zero and test them (in the advanced specification screen). This gives an extra test of four other possible types of dependence, between alcohol consumption and in- and out-degrees.
Again interpret the results: what is significant and what is not, what does this mean concerning selection and influence.
(If you wish to read further background literature: look at the Siena website for literature and applications of analysis of networks and behaviour.)
A continued analysis could add effects of drug use, and investigate whether controlling for drug use changes the conclusions concerning smoking. This is not part of the assignment.
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