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Introduction

Optimal allocation of financial resources and the maximization of investment
returns remain fundamental concerns in the field of finance. Stock return
prediction is particularly significant because it serves as the basis for portfolio
construction, hedging strategies and the evaluation of market efficiency.
However, in practice, stock markets are highly volatile and unpredictable. Their
dynamics are shaped not only by firm fundamentals and macroeconomic
conditions but also by systematic and idiosyncratic risks, which can distort both
expected returns and forecast accuracy.

In emerging markets such as Iran, these challenges are amplified by
macroeconomic instability, sanctions, inflation and policy uncertainty. Such
conditions make return forecasting more difficult while increasing the importance
of incorporating risk measures into predictive models. The present study was
therefore conducted to evaluate the effectiveness of risk-based stock return
forecasting in selected industries of the Iranian capital market during the period
2012-2021. By focusing on both systematic and unsystematic risks, this study
aims to provide insights into industry-level efficiency of predictions under
dynamic risk conditions.

Literature Review

The relationship between financial markets and economic growth has long been
emphasized in both theoretical and empirical literature. Financial markets
contribute to growth by mobilizing savings, improving capital allocation and
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encouraging innovation, while economic growth enhances the depth and liquidity
of these markets.

Within this framework, the ability to predict financial returns becomes critical for
informed investment decisions. Traditional forecasting models have relied on
accounting data, macroeconomic variables, or technical indicators. Yet such
models often prove unreliable in volatile environments. Recent research shows
that including risk measures significantly improves predictive accuracy.
Systematic risk, typically measured by beta in the CAPM model, represents
exposure to market-wide fluctuations that cannot be diversified away.
Idiosyncratic risk, in contrast, reflects firm-specific volatility, which can in theory
be diversified but still influences return behavior and forecast outcomes. Several
studies confirm that combining these two dimensions provides a more realistic
picture of stock return dynamics.

At the same time, efficiency analysis techniques such as Data Envelopment
Analysis (DEA) have proven useful for assessing predictive models. DEA treats
forecasting as a production process where inputs (e.g., risks) generate outputs
(e.g., forecast accuracy). Dynamic, non-radial DEA models allow for negative
outputs and intertemporal linkages, making them particularly suitable for financial
data with volatility and structural shocks.

The present research builds on these insights by applying a dynamic slacks-based
DEA approach to measure the efficiency of risk-based forecasting across
industries in lIran. This methodological contribution is combined with a
substantive analysis of industry-level dynamics under conditions of uncertainty.

Research Methodology
This research is applied in nature, with practical implications for investors,
policymakers and analysts. It adopts a post-event, inductive reasoning approach,
analyzing historical data to identify generalizable patterns.
The statistical population includes 101 firms from nine industries listed on the
Tehran Stock Exchange during 2012—2021. The industries are automobiles and
parts, pharmaceuticals, cement, chemicals, food, basic metals, non-metallic
minerals, rubber and plastics and machinery and equipment. These industries
reflect different risk profiles and structural characteristics, providing a
comprehensive basis for analysis.
Data were gathered from firms’ financial statements, the Central Bank of Iran and
the Securities and Exchange Organization. After primary processing in Excel,
advanced statistical and optimization analyses were conducted in R and GAMS.
e Inputs: systematic risk (beta from CAPM) and idiosyncratic risk
(standard deviation of CAPM residuals).
e Outputs: forecasting efficiency, measured as the inverse of prediction
residuals so that lower error indicates higher output.
o Controls: ROA, industrial production growth, inflation, GDP, national
income and dividend policies.



¥ Aoy Hhil oo plus 1> S p (e ploww 035b (S LI 2L

Efficiency was assessed using a dynamic non-radial DEA SBM model, which
accommodates undesirable outputs and allows intertemporal dependencies. This
model was chosen to better reflect the complex behavior of financial forecasts in
volatile environments.

Results

The findings reveal a marked decline in efficiency during the years 2018-2021,
when no industry achieved absolute efficiency. This decline coincided with the
aftermath of the 2017 crisis, heightened macroeconomic risk and policy
instability. Earlier years, particularly 2012 and 2013, recorded higher levels of
efficiency, indicating that more stable macroeconomic conditions facilitated more
accurate risk-based forecasting.

At the industry level, results were heterogeneous. The non-metallic minerals,
rubber and plastics and machinery and equipment industries displayed relatively
stable efficiency trends throughout the study period. Their resilience is explained
by persistent domestic demand and the uniqueness of their products, which
shielded them from some external shocks.

In contrast, industries such as automobiles and parts, basic metals, chemicals and
food experienced significant declines in efficiency, particularly in the later years.
The automobile industry, the largest in the sample, consistently underperformed
from 2019 to 2021, reflecting its vulnerability to sanctions, currency fluctuations
and supply chain disruptions. The basic metals and chemicals sectors also
exhibited volatility, while even the food industry, usually considered defensive,
showed inefficiency during periods of high inflation and exchange rate instability.
The years 2019 and 2021 were especially unfavorable across most industries,
registering the most negative changes in efficiency. These results highlight the
sensitivity of return forecasting to macroeconomic instability and political-
economic shocks.

Discussion and Conclusion

Overall, the study demonstrates that the efficiency of risk-based forecasting in
Iran’s capital market is highly contingent upon macroeconomic and policy
conditions. Both systematic risk and idiosyncratic risk played crucial roles in
reducing predictive efficiency during times of heightened uncertainty.

The analysis also emphasizes the importance of industry-specific dynamics.
Industries tied to stable domestic demand and unique products retained relatively
constant efficiency, while industries dependent on global markets or subject to
heavy regulation were more vulnerable to inefficiencies. This distinction suggests
that structural factors at the industry level are critical for understanding forecast
performance.

From a practical perspective, the findings underline that investors should adopt
risk-adjusted, industry-specific forecasting approaches rather than relying solely
on aggregate market models. For policymakers and regulators, the study points to
the importance of reducing uncertainty by strengthening transparency, improving
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disclosure standards and stabilizing the macroeconomic environment. By
mitigating excessive risk exposure, regulatory action can improve the predictive
efficiency of return models and enhance overall market functioning.

The methodological contribution of this research lies in its application of dynamic
DEA to evaluate forecasting efficiency in a capital market context. This approach
accommodates undesirable outputs and recognizes intertemporal linkages,
offering a more nuanced understanding of forecasting performance under volatile
conditions.

Nonetheless, the study has limitations. Its focus on Iran and the 20122021 period
limits the generalizability of results. Future research could extend the dataset to
include post-2021 years, apply complementary methods such as stochastic frontier
analysis and explore regime-switching models to capture structural breaks in risk
and efficiency.

In conclusion, risk-based forecasting proves valuable but fragile in emerging
capital markets. Its effectiveness depends not only on the modeling of systematic
and idiosyncratic risks but also on macroeconomic stability and industry-specific
characteristics. The Iranian evidence illustrates how shocks and uncertainty can
erode predictive efficiency, while also demonstrating that certain industries retain
resilience. By adopting risk-aware forecasting frameworks, both investors and
policymakers can contribute to more efficient decision making and improved
resource allocation in volatile environments.
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