
CSE 344, Lecture 25:  
Statistical Properties of the Web 

Monday, May 22, 2011 
 
 

Based on: Kumar, Raghavan, Rajagopalan, Sivakumar, 
Tomkins, Upfal: The Web as a Graph. PODS 2000 
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Histogram of a Graph 

•  Outdegree of a node = 
number of outgoing 
edges 

•  For each d, let n(d) = 
number of nodes with 
oudegree d 

•  The outdegree 
histogram of a graph = 
the scatterplot (d, n(d)) 
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Exponential Distribution 

•  n(d) ≅ c/2d   (generally, cxd, for some x < 1) 
•  A random graph has exponential distribution 
•  Best seen when n is on a log scale 

Dan Suciu -- CSEP344 Spring 2011         3 

1	  
10	  

100	  
1000	  

10000	  
100000	  

1000000	  

0	   2	   4	   6	   8	  

n	  



Zipf Distribution 

•  n(d) ≅ 1/dx,   for some value x>0 
•  Human-generated data has Zipf distribution: 

letters in alphabet, words in vocabulary, etc. 
•  Best seen in a log-log scale (why ?) 
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The Histogram of the Web 
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Late 1990’s 
200M Webpages 

Exponential ? 
 
Zipf ? 



The Bowtie Structure of the Web 


