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Abstract

Purpose: To examine the relationship between firms’ efficiency and stock return volatility in the Tehran Stock Exchange
using a hybrid Data Envelopment Analysis—Generalized Autoregressive Conditional Heteroskedasticity (DEA-GARCH)
model.

Methodology: This is an applied study with a descriptive—analytical approach based on real market data. Firms’ efficiency
was first measured dynamically using window DEA, and then incorporated as an exogenous variable into a GARCH model
to analyze and forecast return volatility.

Findings: The results indicate that more efficient firms experience lower volatility and more stable returns, while less
efficient firms face higher fluctuations. A significant negative correlation was found between efficiency and return volatility
(0 = —0.63). The hybrid model also outperformed the standard GARCH model (RMSE = 0.009, MAPE = 6.7%).

Originality/Value: By integrating DEA and GARCH, this study provides a novel framework for simultaneously analyzing
efficiency and risk, improving volatility forecasting accuracy and offering practical insights for investors and policymakers.
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Figure 1- Conceptual model of the research.
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Table 1- Summary of company efficiency statistics (windowed DEA).
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Figure 2- Trend in average corporate efficiency (2020-2024).
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Table 2- Mean parameters of the GARCH (1,1) model.
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Figure 3- Conditional volatility of stock returns (GARCH).
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Table 3- The effect of efficiency on volatility (DEA-GARCH).
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Table 5- Average efficiency and volatility of selected industries.
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