
N. Przulj. Graph theory analysis of protein-protein interactions 
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Small Worlds and High Clustering Coefficient 
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Simple Models with High Clustering Coefficient 

Triangular lattice 

One-dimensional line 

Clustering coefficient depends on the number 
 of connected 1d line neighbors 
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Small-World Model 
High C, High Diam High C, Low Diam Low C, Low Diam 

Randomly rerouted (or added) edges 
with probability p (for each of the edges in circle) 

Random models 
have small clustering 
coefficients 

Circle models 
are not “small-world” 

Watts-Strogatz Model (1998) 
- Given circle models with n nodes 
- Go through all edges, remove each with probability p  
      and then add new edge uniformly at random 
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Small-World Model (without edge removal) 
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Small-World Model (without edge removal) 
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Homework (review by 4/29/2014): Watts and Strogatz “Collective 
dynamics of ‘small-world’ networks”, 1998 
 
Additional material: Kleinberg “Small-world phenomenon: an 
algorithmic perspective”, 2000 
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Exponential Random Graphs Model 

Instead of analyzing one network with fixed parameters, it is useful to consider ensembles of 
networks that are similar to the original. 

graphs with n nodes 
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J. Willard Gibbs 
1839-1903 
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Practice 
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a=0.4 

c=0.15 d=0.3 

b=0.15 
a b 
c d 

….. 

Initially 

Choose 
quadrant b 

Choose 
quadrant c 

and so on 

Final cell chosen, 
“drop” an edge 

here. 

R-Mat Generator 
by Chakrabarti, Zhang, Faloutsos 

taken from presentation by C. Faloutsos at SIAM DM04 
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R-Mat Generator 
by Chakrabarti, Zhang, Faloutsos 

taken from presentation by C. Faloutsos at SIAM DM04 

c 

Communities 

Cross-community 
links 

b 

d 

Linux 
guys 

Windows 
guys 

c 

b Communities 
within 

communities 

a 

d 

RedHat 

Mandrake 
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Kronecker Graphs 

from paper Kronecker Graphs: An approach to modeling networks  
by J. Leskovec, D. Chakrabarti, J. Kleinberg, C. Faloutsos, Z. Ghahramani 

http://cs.stanford.edu/people/jure/pubs/kronecker-jmlr10.pdf
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from paper Kronecker Graphs: An approach to modeling networks  
by J. Leskovec, D. Chakrabarti, J. Kleinberg, C. Faloutsos, Z. Ghahramani 

http://cs.stanford.edu/people/jure/pubs/kronecker-jmlr10.pdf
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from paper Kronecker Graphs: An approach to modeling networks  
by J. Leskovec, D. Chakrabarti, J. Kleinberg, C. Faloutsos, Z. Ghahramani 

http://cs.stanford.edu/people/jure/pubs/kronecker-jmlr10.pdf
http://cs.stanford.edu/people/jure/pubs/kronecker-jmlr10.pdf
http://cs.stanford.edu/people/jure/pubs/kronecker-jmlr10.pdf
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from paper Kronecker Graphs: An approach to modeling networks  
by J. Leskovec, D. Chakrabarti, J. Kleinberg, C. Faloutsos, Z. Ghahramani 

http://cs.stanford.edu/people/jure/pubs/kronecker-jmlr10.pdf
http://cs.stanford.edu/people/jure/pubs/kronecker-jmlr10.pdf
http://cs.stanford.edu/people/jure/pubs/kronecker-jmlr10.pdf
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