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Introduction

Due to the complexity and variability of the actual
situation, Markowitz’'s mean-variance model is difficult
to meet the practical needs. Especially when it comes
to problems with more constraints and more complex
portfolios, simple algorithms are not able to satisfy
investment objectives. Ant colony algorithm, as an
intelligent heuristic algorithm, has good results in
traveler’s problem, planning problem. Second, since
the portfolio is a multi-planning problem that
maximizes return and minimizes risk, the objective
function is transformed into a single-objective
planning problem of portfolio return minus portfolio
risk for the convenience of the ant colony algorithm.
At the same time, this paper revamps the relevant
parameters in the ACO algorithm by linking the
heuristic function, pheromone, etc. in the ACO
algorithm to the stock’s return and turnover. In the
end, a portfolio is obtained that is more efficient than
a single stock in terms of both return and risk.

Research Questions

The study found that ant colonies release what
can be called “pheromones” on the paths they travel.
The ants in the colony can sense the presence of the
pheromone, and then they choose the path with the
highest level of pheromone among all the paths, and
each ant that chooses that path will release its own
pheromone on that path. This creates a positive
feedback mechanism, and after a period of time, the
ants in the colony will travel the shortest path to the
food source. The solution method evolved from the
foraging behavior of ants is the ant colony algorithm,
whose features include distributed computing, positive
feedback of information, and heuristic search, etc. In
fact, this belongs to a kind of global optimization
heuristic algorithm in evolutionary algorithms.

In this paper, based on the analysis of the existing
conventional portfolio model, we use the ant colony
algorithm to improve the asset portfolio model. Instead
of using the Markowitz mean-variance model as the
underlying method for assessing return risk, the capital
asset pricing model is chosen as the method for
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Mathematical Formulas
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/ Conclusion \

The results show that the improved portfolio theory
used in this paper is more advanced and more relevant to
the general situation of the stock market. At the same time,
this paper combines the traditional portfolio model with the
ant colony algorithm by improving the parameters in the
ant colony algorithm, and the final portfolio returns show
that the improved portfolio model based on the ant colony

algorithm in this paper is effective.




