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Random Walk

• Simple random walk
• Gaussian random walk
• Correlated random walk
• Random walk on a graph
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a trajectory that consists of taking successive random steps



Conservative and Non-conservative















Conservative and Non-conservative

• Conservative diffusion simply redistributes the 
weights among the nodes of the graph, while the 
total weight remains constant.
– Examples of conservative diffusion include the flow of 

money and goods, since the total amount of money 
and goods remains constant. 

• In such non-conservative diffusion, the total 
weight, or “mass," of nodes in the network is not 
conserved.
– Examples of non-conservative diffusion include the 

spread of information, gossip, innovation, and 
epidemics.



Alpha-Centrality

• we describe two types of diffusion processes 
and show that Bonacich's Alpha-Centrality [5] 
mathematically captures a non-conservative 
diffusion process.
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Alpha-Centrality vs PageRank



Alpha-Centrality vs PageRank

• The fundamental differences between 
network diffusion processes impacts the 
choice of the centrality metric.



Experiment & Evaluation

• Digg
• Twitter
• Standard: we define two empirical measures 

of influence based on how users react to the 
information their friends create. 



Results

• Digg
– We claim that since the spread of news or information 

is a non-conservative diffusion process, Alpha-
Centrality will better reproduce empirically measured 
influence than a conservative metric (such as 
PageRank) on Digg, which is a social news aggregator.

• Twitter
– On the other hand our preliminary investigation of 

Twitter suggests that its dynamics may be driven by 
other factors than information spread, for example, 
conversations [8]; therefore, it may be better modeled 
by a conservative metric, such as Page Rank.
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Alpha- Centrality reproduces the empirical rankings better than PageRank for all values of  except when  close to 1.
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UnlikeDigg case, the correlation of the empirical measure of in-uence with PageRank is higher than with Alpha-Centralityfor  > 0:3. This suggests that dynamics of Twitter may bedriven more by its conversational nature [8] than informationspread.


	Non-conservative Diffusion and its Application to Social Network Analysis
	Random Walk
	Conservative and Non-conservative
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Conservative and Non-conservative
	Alpha-Centrality
	Alpha-Centrality
	Alpha-Centrality
	Alpha-Centrality
	Alpha-Centrality vs PageRank
	Alpha-Centrality vs PageRank
	Experiment & Evaluation
	Results
	Slide Number 19
	Slide Number 20

