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l = s+t+1 
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http://complexnt.blogspot.com 
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Generating Functions and Degree Distributions 
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Polylogarithm 

drawn values add to a specific sum s 

http://en.wikipedia.org/wiki/Polylogarithm
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Random Graphs and Configuration Model 

Degrees: 1, 1, 2, 2, 3, 3 

1. Add n nodes 

2. Add initial d(i) stubs to each i 

3. Connect stubs iteratively 

Problems? Total degree is even; Can create self-loops, multi-edges 
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Configuration Model  

Conclusion? 

i is connected to l j is connected to l given  il 

in the limit we can omit -1 

Expected number of multi-edges remains constant as network grows. 
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Final Project 
 

• Download full data set 

• Choose one primary type, s.t. the number of full records is >10000 (don’t choose “criminal 

trespass”, remove “noisy” records with no time and coordinate) 

• Build an undirected network with the following rules 

• Records are nodes 

• Ij is an edge iff (1) primary_type(i) = primary_type(j); (2) |time(i) – time(j)|<p1; and (3) 

dist(location(i) – location(j))<p2, where p1 and p2 are parameters 

• for location use longitude and latitude; for distance use Euclidean distance 

• Degree distribution: 1) compute and plot (make sure you adjust the scales, and everything 

is visible); 2) is it similar to Poisson/binomial, exponential, power law or something else? 3) 

estimate the chance that “high impact” crime will be connected to another “high-impact” 

crime (use excess degree distribution and/or degree distr of neighbors) 

• Importance of nodes: use various centrality indices to model importance of nodes 

(compute, plot, explain). 

• Compute or estimate clustering coefficient of a network (explain) 

• Compute modularity.  

• Find clusters in the network (e.g., graclus), plot distribution of sizes 

• Can you disconnect the network? What is the smallest size of separator? (e.g., metis) 

• Visualize a subnetwork for 1 year (or for less than 1 year) 
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