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Spin Glass Portfolio Selection Based on Learning 
Automata

Abstract
Portfolio selection is one of the NP complete problems in which there is no exact algorithm able to 

solve within limited time. Therefore the use of heuristic algorithms in this case is imperative. One of these 
approaches is Spin Glass. Spin Glass is a lattice of spins that each one incessantly changes status until 
system reach to minimum energy. This method is solution of problems that need global optimization 
thorough local optimization and parallel processing. Since the low speed convergence, use of crossover 
operation and elitism is imperative. These two operations are expensive and time consuming because of
changing the structure of spin glass.

In this paper for incrementing the convergence speed, learning automata (LA) has been used. LA 
changes the uniform probability density and cause the elite spin would be higher chance for selection and 
applying crossover operation. The benefits of our method are incrementing convergence speed with little 
change in spin glass algorithm and remain in force parallel processing property.  

Keywords: Spin Glass Model, Portfolio Selection, Learning Automata, Simulated Annealing, Local optimization, parallel
processing
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Begin

Select one spin randomly from Learning Automata at a 
time
Change the state of spin ψ (very small change) and 
change all the nearest neighborhoods state for 
satisfying constraint (6),(7).
Calculate the energy of the local  changed  spins and 
nearest neighborhood spins ( �= iEnewE )

oldEnewEE −=∆

If 0<∆E then accept this change and reward to spin
else
If 0>∆E then accept this change with probability 
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1 and reward to spin and Change the Position 

of spin to the left or top
Else Ignore changes and penalty to spin
Continue this process with decreasing temperature till 

E∆ would be near to 0 or system would be so cool.
End
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