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A Study on Portfolios Using Swarm Intelligence Algorithms
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{Abstract)

While metaheuristics have profoundly impacted various fields, domestic financial
portfolio optimization research, particularly in asset allocation, remains underdeveloped.
This study investigates metaheuristic algorithms for investment strategy optimization.
Results reveal that metaheuristic-optimized portfolios outperform the Dow Jones Index
in Sharpe ratios, highlighting their potential to significantly enhance risk-adjusted
returns. A comparative analysis of Ant Colony Optimization (ACO) and Cuckoo Search
Algorithm (CSA) shows CSA's slight superiority in risk-adjusted performance. This
advantage is attributed to CSA's maintained randomness and Lévy flight model, which
effectively balance local and global search, whereas ACO may converge prematurely
due to path reinforcement. These findings underscore metaheuristics' capacity to
maximize expected returns at given risk levels, offering flexible, robust solutions for
investment strategy optimization.
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Table 2. Pseudocode for the Cuckoo Search Optimization

Start

Set the algorithm’s parameters and input the data
Generate the initial population

Let nn denote the population size

Let denote the discovery probability

While the termination criterion is not satisfied
For /in range 1 to n

Select the i-th cuckoo bird denoted by randomly
Generate a tentative solution using the Levy flight
denoted by Z

IF L is better than

Replace the /~th cuckoo with Z

End if

Let r denote a random number between 0 and 1
If r <

Replace the worst solution using Levy flight
End if

Next i

Rank the solutions

End while

Report the best solution found so far

End
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Table 3. Descriptive Statistics

DJIA DJIA Returns(%)

Average 26,422.04 0.000448
Median 25,988.11 0.000725
Maximum 36,799.65 0.113650
Minimum 15,660.18 -0.129265
Standard Deviation|  0.04856 0.012083
Skewness 0.04856 -0.603919
Kurtosis -0.9667 20.640136
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Fig. 1 Flow Diagram depicting the Proposed
Methodologies
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Table 4. Performance of Asset Allocation

Return | Volatility | Sharpe Ratio
Index 0.1332 0.1136 1.1721
Ant Colony 0.1658 0.1102 1.5046
Cuckoo Search | 0.2128 0.1230 1.7301
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Fig. 2 Cumulative Returns of ACO and CSO
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