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Abstract

Cumulative Prospect Theory (CPT) framework. The primary objective is to develop
an innovative approach to asset allocation that captures the behavioral biases and
risk perceptions of investors, diverging from the assumptions of classical utility-
based models. To evaluate the efficacy of risk-adjusted performance, four risk
assessment metrics—Variance, Semi-Variance, Mean Absolute Deviation (MAD),
and Conditional Value at Risk (CVaR)—were employed within the CPT-based
optimization structure. Real market data from the Tehran Stock Exchange was
utilized to enhance the robustness and empirical relevance of the analysis. A CPT-
driven optimization algorithm was implemented, aiming to construct efficient
portfolios under multiple expected value-based criteria. Portfolio performance was
assessed through efficient frontier analysis, statistical indicators, and particularly the
CPT value function incorporating asymmetric weighting for gains and losses. The
findings reveal that the loss-weighting function within CPT plays a critical role in
enhancing predictive accuracy and improving portfolio efficiency. Among the
evaluated models, the MAD-based approach delivered the most robust performance,
whereas CVaR exhibited the weakest results. The variance and semi-variance
models also yielded relatively satisfactory outcomes. Furthermore, the CPT-based
algorithm outperformed conventional multi-objective optimization techniques,
demonstrating higher effectiveness in capturing investor behavior. The significance
of the CPT explanatory power, as reflected in the R-squared values across all models,
underscores the model’s capability to represent optimal decision-making under
uncertainty. Overall, the study validates the applicability of CPT in modeling
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investor behavior in emerging markets, offering practical implications for designing
behaviorally-informed financial instruments.

Keywords: Investors, Portfolio, Cumulative Prospect Theory, Tehran Stock
Exchange, Valuation




