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Abstract

In this research, the effect of oil price shock on the return of the Iranian stock market
has been evaluated using a new quantile-on-quantile approach. To do this, first, the
oil price shock has been calculated using the structural vector autoregression
method, and then the effect of the oil price shock on the return of the Iranian stock
market has been investigated using the quantile-on-quantile approach. The statistical
population consists of the data related to oil variables and the stock price index of
the Iranian stock market. The statistical sample includes 200 observations of the
monthly data related to the oil variables and the stock price index of the Iranian
stock market during the period of 1385: 1 -1401: 12. The results of this research
show that the effect of the oil price shock on the Iranian stock market varies across
different quantiles of the Iranian stock market returns. A negative oil price shock has
a larger effect on stock market returns when the stock market is bullish. Also, in the
normal state of the stock market, a positive oil price shock has a large negative
effect on stock market returns. Based on these observations, it is concluded that the
relationship between oil price and stock market returns can depend on the nature of
oil price shocks and the performance of the stock market.

Introduction

Interconnected structures of today’s economies cause losses in one sector or country
to quickly spread to sectors or economies of other countries. Empirical evidence has
shown that markets are not isolated and their movements do not occur in a separate
space. For Iranian planners and investors, the discussion of relationships between
different markets such as gold, foreign exchange, oil, stocks, and coins, and the
impact of global stock markets on Iran’s asset markets can be challenging.
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Numerous studies have shown that crude oil prices have experienced the highest
volatility among primary commaodities over the past three decades. Following the oil
shock in the 1970s, many studies have been conducted on the relationship between
oil prices and economic variables, with the first major study conducted by Hamilton
(1983).

A major concern regarding oil prices is the heavy reliance of oil-exporting
countries on them. Iran has consistently been among the major oil exporters in
recent years. As of the end of 2017, Iran held 3.9% of the world’s proven oil
reserves and accounted for 4.8% of global oil production, making the country highly
dependent on oil revenues. This dependency means that Iran benefits from high oil
prices and suffers from low oil prices. For an economy that heavily relies on oil
revenues and the resulting foreign exchange, oil developments and price changes
can be significant factors affecting various sectors of the economy, including the
capital market. Ultimately, based on the points above, this research aims to answer
the following question: Are the effects of oil price shocks on the Iranian stock
market asymmetric in terms of size and sign across different quantiles of oil price
shocks and stock market returns?

Methods and Material

In the first stage, a structural vector autoregression (SVAR) model was employed to
estimate oil price shocks. Results indicate that oil supply shocks do not have a
significant impact on stock returns on the Tehran Stock Exchange, while oil demand
shocks do exert a significant influence. Consequently, oil demand shocks were used
as oil price shocks in the quantile-on-quantile model.

The quantile-on-quantile approach is formed by combining quantile regression
techniques with nonparametric regression estimation. Local linear regression
involves obtaining a linear approximation of an unknown regression function around
a specific value of an explanatory variable, resulting in a local linear model. An
appropriate model for estimation should account for both: 1) the performance of the
Iranian stock market (bullish or bearish) and 2) the sign and magnitude of oil price
shocks. This is achieved by combining two features in the modeling approach.
Firstly, the quantile of stock prices is considered as the dependent variable due to its
ability to capture information about market behavior. Secondly, the quantile of oil
price shocks is introduced as an explanatory variable as it contains information
about both the sign and magnitude of these shocks.

The statistical population of this research includes data related to oil variables
and stock price indices. The study sample consists of monthly data on oil variables
and stock price indices over the period from 1385 to 1401. Moreover, EViews 12
and MATLAB software were used to analyze the data.

Results and Discussion

According to the quantile-on-quantile model, the overall dependence structure
between oil prices and stock prices can be expressed by two estimators (@, ;).
These coefficients may vary across different quantiles of the stock market and
different quantiles of oil price shocks. Consequently, they provide information about
how stock market returns and oil price shocks are related. Firstly, the intercept & is
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larger at higher quantiles of stock returns. Secondly, the @ Changes across different
quantiles of oil price and stock market returns. When the stock market is in an
uptrend, a large negative oil price shock has a large negative impact on stock market
returns. Interestingly, when the stock market is performing poorly, a large positive
oil price shock exacerbates the market downturn.

Overall, the 3, tends to fluctuate around zero, indicating that there are extensive
regions in the distribution of stock market returns and oil price shocks where these
variables appear to be unrelated. In a normal stock market state, a large positive oil
price shock has a significant impact on stock market returns. When the stock market
performance is above average (third quartile of stock market returns), any negative
oil price shock has a large positive impact on stock market returns. Another point to
note is that the largest coefficients in terms of absolute value are related to when the
stock market is in an uptrend.

Conclusion

Results indicated that the reaction of monthly real stock returns in the stock market
may differ according to each of the factors that increase the price of oil. Unexpected
changes in oil supply do not have a significant impact on stock returns on the Tehran
Stock Exchange, but shocks to aggregate demand and oil demand lead to an
immediate increase in stock returns. The effect of aggregate demand shocks fades
after two periods, and the oil demand shock has a significant and immediate positive
effect and remains significant up to period nine. Therefore, the oil demand shock
was used as the oil price shock in the quantile-on-quantile model. Furthermore, the
results of ordinary least squares and quantile regression models show that oil price
shocks do not have a significant effect on Iranian stock market returns, while
observations from the quantile-on-quantile model indicate that the relationship
between oil price shocks and stock market returns may depend on the nature of oil

shocks and the level of stock market performance.
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