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1) Genetic Algorithm (GA) 
2) Vector Evaluated Genetic Algorithm (VEGA) 
3) Multi-Objective Genetic Algorithm (MOGA) 
4) Niched Pareto Genetic Algorithm (NPGA) 
5) Random Weighted Genetic Algorithm (RWGA) 
6) Nondominated Sorting Genetic Algorithm (NSGA) 
7) Strength Pareto Evolutionary Algorithm (SPEA) 
8) Evolutionary Multi-objective Optimization 
9) Simulated Annealing (SA) 

(MOCO)

PACO-SA

PACO-SA

PACO-SA

                                                 
10) Pareto Simulated Annealing (PSA) 
11) Ant Colony Optimization (ACO) 
12) Combined Pareto Ant Colony Optimization with Simulated 

Annealing (PACO-SA) 
13) Pareto Ant Colony Optimization (P-ACO) 
14) Pareto Simulated Annealing (PSA) 
15) Fast Elitist Non-Dominated Sorting Genetic Algorithm (NSGA-
II) 

16)
 Binary Tree
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1)

 Minimum Transaction Lots 
2)

 Cardinality Constraints 
3)

 Liquidity Constraints 
4)

 Transaction Cost 
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1)

 Proportional Transaction Costs 
2)

 Fixed Transaction costs 
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NSGA-II

                                                 
1) Binary 
2) Research and Development (R&D) 

P-ACO
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3) Pheromone 
4) Construction 
5) Back Tracking 
6) Pseudo-Random-Proportional Rule 
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 Improvement 
2) Local Search 
3) Local Optimum 
4) Global Optimum 
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5) Survival of the Fittest 
6) Non-dominated Front 
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1) Iteration 
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 Real World Data 
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1)

 Proposed Efficient Portfolios (PE Portfolios) 
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2)

 Efficient Portfolios (E Portfolios) 
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1)

 Short Sale 
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