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A. H. Sayed, ``Adaptation, learning, and optimization over 
networks,'' Foundations and Trends in Machine Learning, vol. 7,  
issue 4-5, pp. 311-801, NOW Publishers, 2014. 
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Performance Metrics 

Theorem 4.7: For small-enough step-sizes and real data: 

The rate at which               approaches its steady-state region is 
approximated to first-order in     by:   
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N non-cooperative LMS agents labeled k=1,2,…, N  
with uniform                 : 

 Agents with noisier data have larger MSD 
 levels than agents with cleaner data. 
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All N agents transfer data to a fusion center: 
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Hessian Matrix 
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Theorem 5.1: For small-enough step-sizes: 

The rate at which               approaches its steady-state region is 
approximated to first-order in     by:   
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In a fully-connected network, each agent  
can run the centralized algorithm: 

Other pieces of information can be shared. 
Combination coefficients do not need to be uniform at 1/N. 
No need to have access to information from all agents. 
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Which topology has best performance?  
 

Which aspects of the topology influence performance?  
 

Which aspects of combination policy influence performance?  
 

Can different topologies deliver same performance?  
 

Is cooperation always beneficial?  
 

Can networks match performance of centralized solutions? 
 

Does stability of individual agents ensure stability of network? 
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