February 28, 2008
Random Network Generation
There are two types of generated networks: Erdos-Renyi and Cellular. All networks are directed without self-loops. Erdos-Renyi has links distributed uniformly at random, and Cellular consists of clusters of highly connected nodes (called cells) with relatively few links between the cells.

There is a network generated for each pair of size and density:

Number of nodes: 10k, 20k, 30k, 40k, and 50k

Number of links: 300k, 400k, 500k, 600k, 700k, 800k, 900k, 1000k
There are 40 combinations, and a single cellular and a single Erdos-Renyi network is created for one.

Statistics on each cellular network (e.g. number of cells, density of the cells, number of internal and external links) are reported in the file: generation_statistics.csv
Appendix

The cellular networks are generated in order to produce a cellular structure with the specified number of nodes and the exact number of links. There are various ways to create cellular networks. Below is the method used.

Define Internal links as links between nodes of a cell, and External links as links between nodes of different cells.

For a given number of nodes N, we need to create L links, and we want the density of each cell to be 0.90.  Further, we want no more than 10% of the links to be external.

With these parameters, we can compute K, the number of cells, to create in order to generate cells with an exact density and with an expected number of internal and external links.

Let Ui = expected number of internal links

Let Ue = expected number of external links

We want Ue = (0.10)*L , because we want no more than 10% external links
Suppose we create K cells, then the expected number of internal links is:
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 is the size of cell k.

We expect each cell to have size N/K, we get:
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Because L = Ui + Ue, and we have Ue = (0.10)*L, we get L(1 – 0.10) = Ui, which gives us:


L = K*
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And solving for K, we get:
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And therefore, we can compute the number of cells K we want for each combination of node sizes and links.
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