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Abstract:

The capital market is one of the most critical sectors of the economy, and its status is closely linked to the overall economic structure of a
country. Due to the transparency and speed of transactions, the stock exchange is recognized as a significant investment option. In other
words, an active stock market facilitates corporate financing and channels idle and often unproductive small-scale capital into productive
ventures. In most countries, stock indices are considered one of the most reliable primary indicators for evaluating financial markets. The
Tehran Stock Exchange's overall index reflects the general trend of Iran’s capital market and indicates the broader status of the investment
landscape. Therefore, understanding and analyzing the overall index and its fluctuations can assist capital market participants in making
more informed decisions. Additionally, the stock index is widely used by financial researchers to compare the performance of the capital
market with other markets and to measure the impact of various factors on market returns. This study is applied in terms of its objective
and descriptive-analytical in terms of its nature. It falls within the category of ex-post facto research (using data from March 20, 2012, to
March 19, 2024). The estimation method employed in the study is the Structural Vector Autoregression (SVAR) approach. The present
article examines behavioral modeling of stock index volatility with a focus on market risk and trading volume fluctuations. Initially, the
research model is specified, followed by stationarity testing using the Phillips-Perron method. Next, cointegration tests are conducted using
the Johansen-Juselius approach. Subsequently, the model is estimated, and stability tests, impulse response functions (IRF), and variance
decomposition analyses are carried out. The results of model estimation indicate that the coefficients of most key variables influencing the
Tehran Stock Exchange’s overall index volatility align with the theoretical foundations of the subject. The main variables that are essential
and interpretable within the results of the SVAR model include impulses originating from market risk premium, global gold ounce price
fluctuations, exchange rate fluctuations, Bitcoin price volatility, OPEC oil price volatility, and fluctuations in stock trading volume. Based on
the estimation results, Bitcoin price and market risk premium have no significant impact on stock index volatility. However, the other
explanatory variables in the model significantly affect stock index fluctuations at a 95% confidence level.
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Extended Abstract

Introduction

The capital market is an essential pillar of any national economy, playing a pivotal role in the allocation of financial resources,
improvement of transparency, and creation of liquidity through the operation of exchanges such as stock markets. As investment
vehicles become increasingly complex, understanding the behavioral dynamics of stock indices becomes critical to both
academic inquiry and practical decision-making. In emerging markets such as Iran, the Tehran Stock Exchange (TSE) serves as a
representative barometer of the investment climate and overall economic sentiment. The Total Index of the TSE, known as
TEDPIX, is widely used by investors, policymakers, and researchers to evaluate market performance and forecast future
conditions (Zarei et al., 2025).

Traditional linear models often fail to capture the intricate interplay between macroeconomic shocks, market microstructure
variables, and investor behavior. In this context, structural vector autoregression (SVAR) models provide a more nuanced
framework by integrating economic theory and allowing for the identification of structural shocks. This study contributes to the
literature by applying an SVAR model to evaluate how key variables such as market risk premium, gold prices, exchange rates,
oil prices, Bitcoin value, and trading volume affect the volatility of the TEDPIX index over a multi-year horizon.

Several studies have supported the importance of analyzing behavioral aspects of markets. For instance, (Aghababaei &
Aliyan, 2022) emphasized the influence of investor sentiment on market liquidity and volatility, while (Nasiri et al., 2023)
demonstrated that fluctuations in stock index variables exhibit complex memory and entropic characteristics. Moreover, (Kurani
et al., 2023) highlighted the predictive value of machine learning models in understanding the behavior of trading volumes, a
variable of central interest in our study. In the global context, research such as that by (Srivastava et al., 2023) and (Muhammad
& Bendechache, 2024) has shown how artificial intelligence-based tools can uncover underlying nonlinear patterns in financial
data that are often missed by conventional econometric techniques.

In line with this growing body of literature, our research aims to integrate behavioral economics and time-series econometrics
by modeling stock index volatility behaviorally using SVAR. The study is conducted within the Iranian context, where the capital
market is characterized by high volatility, policy-driven interventions, and limited investor sophistication—all of which make it a
compelling case for behavioral modeling. Building upon previous contributions by (Abdollahzadeh & Zare, 2022), (Jakimowicz,
2020), and (Agrrawal & Agarwal, 2023), we test whether structural shocks—both macroeconomic and market-specific—can
explain volatility patterns in the TEDPIX index using data from 2012 to 2024.

Methods and Materials

The research adopts a descriptive-analytical design and is categorized as an ex-post facto study. The data encompasses daily
and monthly time-series observations from March 2012 to March 2024. The main methodological tool employed is the Structural
Vector Autoregression (SVAR) model, which allows for the imposition of theoretical restrictions and the identification of
contemporaneous relationships between endogenous variables.

The model includes seven endogenous variables: TEDPIX (stock index volatility), trading volume (TRVO), OPEC oil price (OIL),
Bitcoin price (BTC), exchange rate (EXR), global gold price (GOLD), and market risk premium (RISK). All variables are transformed
into their logarithmic forms, and a 30-period moving average (MA30) is calculated to smooth short-term fluctuations and capture

more persistent trends.
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Stationarity tests were conducted using the Phillips-Perron method, confirming that all variables were stationary at level 1(0).
The Johansen-Juselius cointegration test was employed to determine the long-term equilibrium relationships among the
variables. The optimal lag length for the VAR system was selected based on the Akaike Information Criterion (AIC), Schwarz
Criterion (SC), Final Prediction Error (FPE), and Hannan-Quinn (HQ) index.

After model estimation, impulse response functions (IRFs) and variance decomposition analyses were carried out to assess
the dynamic impact of structural shocks on stock index volatility.

Findings

The results of the SVAR model estimation revealed that several explanatory variables had statistically significant effects on
TEDPIX volatility, while others did not. Specifically, the exchange rate (EXR) showed the most significant impact, with a coefficient
of 0.47 and a t-statistic of 3.80, indicating a strong positive relationship with stock index volatility. Similarly, gold price
fluctuations (GOLD) were significant, with a coefficient of 0.12 and a t-statistic of 4.29, showing a moderate positive effect.

Oil price volatility (OIL) also demonstrated a significant positive impact, with a coefficient of 0.11 and a t-statistic of 2.90.
Trading volume (TRVO) showed a similarly positive and significant effect on TEDPIX volatility, with a coefficient of 0.13 and a t-
statistic of 3.29. These findings collectively suggest that both macroeconomic variables and market microstructure indicators
influence the behavior of the stock index.

On the other hand, Bitcoin price volatility (BTC) and market risk premium (RISK) had no statistically significant effect on TEDPIX
volatility. The coefficient for BTC was 0.03 with a t-statistic of 1.29 and a p-value greater than 0.19, while the coefficient for RISK
was 0.09 with a t-statistic of 1.51 and a p-value above 0.13.

The variance decomposition analysis supported the regression findings. In the first forecast period, 100% of the variation in
TEDPIX was explained by its own innovations. However, by the tenth period, this declined to 82.89%, while the contribution of
EXR rose to 11.40%, followed by OIL (3.11%), GOLD (1.44%), and TRVO (0.50%). The contribution of BTC and RISK remained
below 1% even in later periods.

Impulse response functions showed that shocks to EXR, GOLD, and OIL led to persistent and positive increases in TEDPIX
volatility over the medium term. In contrast, shocks to BTC and RISK resulted in negligible or quickly fading responses.

Stability tests using AR roots confirmed that all characteristic roots lie within the unit circle, indicating that the SVAR model
satisfies the stationarity condition and is robust for inference.

Discussion and Conclusion

The results of this study offer important theoretical and practical insights into the behavioral dynamics of the Tehran Stock
Exchange. The significant influence of exchange rate volatility confirms that foreign exchange markets play a central role in
shaping investor expectations and portfolio decisions in emerging economies. Exchange rate fluctuations, often linked to
geopolitical uncertainty and macroeconomic mismanagement, act as powerful signals that trigger large-scale asset reallocations.
This finding aligns with the conclusions of (Mahboubi et al., 2023) and (Algozhina, 2022), both of whom emphasized the
transmission of macroeconomic shocks into capital markets through currency channels.

The role of gold and oil as influential variables underscores the importance of global commodity prices in shaping domestic
financial markets. Gold, as a traditional safe haven, appears to attract capital inflows during periods of heightened risk aversion,
leading to corresponding volatility in stock returns. Similarly, oil prices, given Iran’s dependence on hydrocarbon exports, have

profound effects on corporate earnings and public finances, which in turn affect stock valuations. These observations
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corroborate findings by (Asafo-Adjei et al., 2022) and (Kurani et al., 2023) regarding the macro-financial linkages between
commodity markets and equity indices.

The finding that trading volume significantly influences stock index volatility confirms behavioral theories that associate high
trading activity with market sentiment, herding behavior, and information asymmetry. Increased trading volume often reflects
heightened investor uncertainty or speculative behavior, both of which can magnify price movements and induce volatility
clustering. This supports the behavioral market hypothesis discussed by (Chen et al., 2022) and (Aghababaei & Aliyan, 2022),
who highlight the non-random nature of market activity and its dependence on psychological factors.

Interestingly, Bitcoin price volatility did not significantly affect TEDPIX, possibly due to regulatory restrictions, market
segmentation, or investor unfamiliarity. Unlike in advanced markets where digital assets are increasingly integrated into
portfolios, Iran’s capital market remains largely disconnected from the global crypto ecosystem. This finding supports the
contention of (Nguyen et al., 2023) that the impact of cryptocurrencies on traditional markets is contingent upon institutional
adoption and regulatory clarity.

Likewise, the market risk premium was found to be statistically insignificant, suggesting either a weak transmission of
systemic risk signals or deficiencies in the measurement of risk premiums in the Iranian context. In markets characterized by
high information opacity and limited financial literacy, as noted by (Amini, 2022), investors may rely more on heuristic-driven
decisions than on traditional financial metrics such as beta or expected return.

In conclusion, this study demonstrates that stock index volatility in Iran is shaped by a combination of external shocks (e.g.,
exchange rate, oil, gold) and internal market dynamics (e.g., trading volume), while newer variables like cryptocurrency volatility
and abstract risk measures remain marginal in explanatory power. The use of SVAR modeling enables a richer understanding of
both contemporaneous and dynamic relationships, offering a structured lens through which market behavior can be interpreted.
Future research may benefit from incorporating sentiment indicators, high-frequency data, and machine learning algorithms to

further enhance predictive accuracy and behavioral relevance.
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Structural VAR Estimates

Model: Ae = Bu where E[uu'l=I

Restriction Type: short-run text form
@e) = c(Hx@u)

@ey = c(V)=@e)\ + c(¥)=@uy

@eY = c(H)z=@e\ + c(O)=@eY + c()x@uy

@e¥ = c(V)z@e)\ + c(A\)x@eY + c()x@eY+Cc() + )x@u¥

1, Schwarz information criterion
2, Akaike information criterion

3. Final Prediction Error

4Hannan-Quinn information criterion

5, Likelihood Ratio
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@ed = c(VVH)x@e\ + cO\V)x@eY + c(\V)x@ev+c() Fx@ef+c() d)x@ud
@efs = c(\H)=@e) + c(\V)=@eY + cOA)x@eY+c(\ V#@ef+ C(Y - )x@ed+c(Y ) )=@us
@eY = c(YY)=@e) + c(Y¥)x@eY + C(YH)s=@er+C(Yd)=@ef+ C(YF)x@ed+C(YV)x@es+C(YA)x@uy

where
@e)\ represents RISK residuals

@eY represents GOLD residuals
@ey represents EXR residuals
@ef¥ represents BTC residuals
@ed represents OIL residuals
@es represents TRVO residuals
@ey represents TEDPIX residuals
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Inverse Roots of AR Characteristic Polynomial
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