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Abstract

This study investigates the nonlinear and asymmetric effects of implied volatility (derived from put options), idiosyncratic volatility,
and historical volatility on abnormal stock returns in the Tehran Stock Exchange (TSE). Using data from 2016 to 2024, abnormal
returns are estimated via the market model, and the complex interdependencies among variables are examined through the Quantile-
on-Quantile Regression (QQR) approach. The empirical results indicate that the influence of volatility on abnormal returns is strongly
contingent upon the return distribution, with pronounced and statistically significant effects observed primarily in the tail s—during
periods of extreme market downturns or upswings—while attenuating substantially across intermediate quantiles. These findings
suggest that the sensitivity of abnormal returns is shaped more by prevailing market regimes than by the absolute level of volatility
per se.

Keywords: Put Options; Abnormal Stock Return; Quantile-on-Quantile Regression (QQR); Implied Volatility; Idiosyncratic
Volatility

JEL Classification: C58 «G13 «G12

Introduction

The relationship between risk and return is a fundamental topic in financial theory and asset pricing models, particularly within the
Capital Asset Pricing Model (CAPM), which assumes a linear and stable relationship between systematic risk and expected return.
However, extensive empirical evidence suggests that this relationship is often nonlinear and dependent on market conditions, and that
stock returns do not react symmetrically to changes in risk during bullish and bearish periods. In this context, the options market,
particularly implied volatility extracted from option prices, has gained increasing attention in the financial literature as a forward-
looking indicator of investors' expectations regarding market risk and volatility. In addition, historical volatility and idiosyncratic
volatility provide different sources of information about risk structure that may affect future stock returns. Nevertheless, a large body
of prior research has relied on linear or mean-based approaches that are unable to capture asymmetric and heterogeneous behaviors in
the risk—return relationship. This limitation is particularly pronounced in emerging markets such as the Iranian options market, which
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are characterized by limited liquidity, trading restrictions, and a dominant presence of retail investors. The relationship between
volatility measures and abnormal stock return may therefore deviate from conventional patterns. Accordingly, the main objective of
this study is to examine whether the effects of implied volatility, changes in implied volatility, historical stock volatility, and
idiosyncratic volatility on abnormal stock return are uniform across different levels of return and risk, or whether they exhibit
asymmetric and market condition-dependent behavior.

Materials & Methods

This study examines the nonlinear and asymmetric relationship between volatility measures and abnormal stock returns using a
combination of Ordinary Least Squares (OLS), Quantile Regression (QR), and Quantile-on-Quantile Regression (QQR). The sample
comprises 35,663 observations drawn from put option contracts traded on the Tehran Stock Exchange (TSE) and Iran Fara Bourse over
the period 2016-2024. To enhance data reliability and mitigate microstructure noise, stringent liquidity filters are applied, and the
analysis specifically concentrates on put options, given their role as key hedging instruments in the Iranian derivatives market. All
estimations are performed using Python and EViews. Initially, the OLS model is employed to estimate the average linear relationship
between volatility measures and abnormal stock returns under the assumption of homogeneous coefficients. Subsequently, QR is
utilized to investigate how the effects of volatility variables vary across different quantiles of the abnormal return distribution, thereby
allowing for heterogeneous market responses. Finally, the QQR approach is adopted to capture distributional dependence by estimating
the effect of the 1 quantile of volatility measures on the 6™ quantile of abnormal returns, which facilitates the analysis of nonlinear
and two-dimensional interactions across diverse market states. Accordingly, the empirical QQR model is specified as follows:

AR; = Bo(0,7) + By (8, D) (IVip — IV) + Bary (8,0)(A1V; — AIV) + Bipyo(8,T)(IDVOL; . — IDVOL)
+ Bsrp(8,7)(STD;r — STD) + uf,

where AR represents abnormal stock return, estimated using the market model. The explanatory variables include implied volatility
(IV), changes in implied volatility (AIV), idiosyncratic volatility (IDVOL), and historical volatility (STD). Firm size (Size) is included
as a control variable in the OLS and QR models for robustness checks.

Findings

The findings indicate that volatility indicators play an important role in explaining abnormal returns of underlying stocks associated
with the Iranian options market, although their effects are neither linear nor uniform across market conditions. Evidence suggests two
distinct regimes: a relatively stable period from 2018 to mid-2020 and a more volatile phase from 2020 to 2024. The latter, associated
with macroeconomic shocks and heightened uncertainty, is characterized by significant increases in implied volatility (V) and changes
in implied volatility (AIV), reflecting stronger demand for put options and rising concerns about downside risk. Empirical results from
Quantile Regression and particularly the Quantile-on-Quantile Regression (QQR) approach show that the relationship between
volatility measures—including IV, AIV, idiosyncratic volatility (IDVOL), and historical volatility (STD)—and abnormal stock returns
is asymmetric, nonlinear, and regime-dependent. The effect of volatility becomes stronger in the tails of the return distribution,
especially during extreme market downturns and upturns, while it weakens around the median. This suggests that the sensitivity of
abnormal returns to risk is driven mainly by market conditions rather than volatility magnitude alone. Consequently, mean-based and
standard quantile models may fail to fully capture heterogeneous risk pricing dynamics.

Conclusion and discussions

The findings indicate that volatility indicators—including implied volatility, changes in implied volatility, idiosyncratic volatility, and
historical volatility—play an important role in shaping abnormal stock returns in the Iranian options market. The results reveal a
nonlinear and asymmetric relationship in which the effects of volatility measures are primarily significant in the tails of the return
distribution, particularly during periods of extreme market downturns or strong upswings, while remaining weaker in the middle
quantiles. Moreover, the evidence suggests that the sensitivity of abnormal returns to risk is driven more by prevailing market
conditions and heightened uncertainty than by the magnitude of volatility itself. From a practical perspective, these results imply that
investors and risk managers should pay greater attention to tail risk dynamics when designing hedging and trading strategies using put
options. Strengthening market transparency, improving risk management tools, and enhancing regulatory oversight of options trading
may further contribute to market stability and efficiency. Future research may extend this analysis by incorporating dynamic
frameworks, high-frequency data, and macroeconomic variables to better capture volatility transmission and the evolving risk—return
structure in emerging options markets.
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Figure (1): Standardized trend of abnormal return and volatility indicators over the period 2016-2024
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Table (3) Estimation of the Regression Model with an AR(1) Component and Heteroskedasticity-Robust Standard
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Table (4) Estimation Results of Quantile Regression Models (Quantiles 0/1, 0/5 and 0/9)
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Figure (2) Coefficient Plots of Explanatory Variables across Different Quantiles of Abnormal Return
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Figure (3): Quantile-on-Quantile Regression (QQR) results for the effects of AIV on abnormal stock returns. The left
plot displays the three-dimensional surface of the estimated coefficients p(ty, 7x), While the right plot shows the
corresponding heat map. In the heat map, red (blue) colors indicate positive (negative) coefficients, and gray areas
denote statistically insignificant coefficients at the 5% significance level
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Figure (4) Quantile-on-Quantile Regression (QQR) results for the effects of 1V on abnormal stock returns. The left
plot displays the three-dimensional surface of the estimated coefficients p(ty, Tx), while the right plot shows the
corresponding heat map. In the heat map, red (blue) colors indicate positive (negative) coefficients, and gray areas
denote statistically insignificant coefficients at the 5% significance level
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Figure (5) Quantile-on-Quantile Regression (QQR) results for the effects of IDVOL on abnormal stock returns. The
left plot displays the three-dimensional surface of the estimated coefficients B(ty, Tx), while the right plot shows the
corresponding heat map. In the heat map, red (blue) colors indicate positive (negative) coefficients, and gray areas
denote statistically insignificant coefficients at the 5% significance level
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Figure (6) Quantile-on-Quantile Regression (QQR) results for the effects of STD on abnormal stock returns. The left
plot displays the three-dimensional surface of the estimated coefficients p(ty, 7x), While the right plot shows the
corresponding heat map. In the heat map, red (blue) colors indicate positive (negative) coefficients, and gray areas
denote statistically insignificant coefficients at the 5% significance level
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