Hierarchy.

Hierarchy represents a type of network structure emphasizing reach inequality.  In class we discussed a set of hierarchy measures proposed by Krackhardt and an approximation method for finding hierarchy in a graph that is not perfectly hierarchical.  Below we calculate and evaluate these measures.

1) Krackhardt's hierarchy measures.

Calculate (a) Graph Hierarchy, (b) Graph Efficiency and (c) Least Upper Boundedness for the graph below (note we are skipping connectivity, since the graphs are connected and we discussed in class the problems with treating connectivity as a measure of hierarchy.  It is a necessity but not sufficient).
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None of the standard packages include these measures, so you will need to do it either by hand or in SAS. I recommend using SAS, and an example program with comments is available from the course web page.

· Report the hierarchy scores for the graph above.  Do these make substantive sense to you given the image of the graph?

2) Approximation routine to find hierarchy.

In most real data, you rarely have a perfect hierarchy, but you often want to identify people who are approximately ranked.   A number of algorithms have been proposed to identify a rank-order in data that are not perfectly ranked.  Most of them are variations on the theme of maximizing the number of ties in one triangle of the adjacency matrix.  

· Modify the 2nd SAS program from the the homework page to approximate the hierarchy for the network in the figure above.  

· Does the resulting rank make sense?  (a guide for this is plotting by rank, which the program shows you how to do).

