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Abstract

This study has two primary aims: first, to estimate a COVID-19 uncertainty index, and second,
to examine its impact on the stock index of pharmaceutical companies listed on the Tehran
Stock Exchange, using weekly data from April 2020 to July 2023. A GARCH model is applied
to daily data on new cases, deaths, and vaccine doses per person to construct the uncertainty
index. Then, a Structural Vector Autoregression model is used to assess the effects of this
uncertainty on pharmaceutical stock performance. Results show that the immediate impact of
COVID-19 uncertainty on pharmaceutical stocks is initially positive but becomes negative
over time. Oil and Bitcoin shocks have a negative effect, while gold price shocks show a short-
term negative and long-term positive impact. Currency shocks are negative in the short term
and positive in the long run. Confidence interval analysis suggests that some responses are not
statistically significant, emphasising the importance of considering additional economic
factors in future studies. In the short term, fluctuations in the stock index are mainly driven by
internal market dynamics. However, in the long term, COVID-19 uncertainty becomes the
dominant factor, explaining over 32% of the variation by the tenth period. Exchange rate
volatility also has a notable long-term effect, while oil, gold, and Bitcoin shocks have relatively
smaller impacts.
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Introduction

Stock markets are highly sensitive to macroeconomic shocks, especially during periods of
uncertainty. The COVID-19 pandemic, oil price fluctuations, gold price volatility, developments in
the cryptocurrency market, and shifts in exchange rates have significantly impacted global financial
markets. Among various sectors, the pharmaceutical industry plays a crucial role in both economic
and public health dimensions, making it an essential area of study during economic and financial
crises.

This study specifically focuses on pharmaceutical companies listed on the Tehran Stock
Exchange (TSE) and investigates how their stock index reacts to major economic shocks. The
pharmaceutical sector in Iran is vital due to its strategic role in the healthcare system, reliance on
imported raw materials, and exposure to currency fluctuations. Unlike traditional industries,
pharmaceutical companies often experience countercyclical growth during health crises, driven by
increased demand for medicines and vaccines. However, their sensitivity to broader economic
uncertainty, supply chain disruptions, and financial market volatility remains a key concern for
investors and policymakers.

This research investigates the effects of COVID-19-related uncertainty, oil price fluctuations,
gold price fluctuations, Bitcoin price fluctuations, and exchange rate variations on the stock index
of pharmaceutical companies listed on the Tehran Stock Exchange (TSE). By analysing short-term
and long-term market reactions, this study offers valuable insights into how various economic
shocks impact investor sentiment, risk perception, and market stability in Iran's pharmaceutical
sector. The findings contribute to the growing body of literature on financial market resilience and
the role of macroeconomic uncertainty in shaping stock performance.

Methodology

This study employs a quantitative approach using financial market data from pharmaceutical
companies listed on the Tehran Stock Exchange (TSE). The dataset covers the period from 2020 to
2023, capturing the effects of multiple economic shocks. Data on stock prices, oil prices, gold prices,
Bitcoin values, exchange rates, and COVID-19-related economic uncertainty are obtained from TSE
databases, the Central Bank of Iran, and international commodity markets.

Empirical Framework: To analyse the impact of economic shocks on the TSE pharmaceutical
stock index, this study employs a Structural Vector Autoregression (SVAR) model and Impulse
Response Functions (IRFs). The SVAR model is a widely used econometric technique that captures
the dynamic relationships among multiple time-series variables. It enables an assessment of how
stock prices react to exogenous shocks across various time horizons. The impulse response analysis
is conducted to track how an unexpected shock to one variable (e.g.,, COVID-19 uncertainty)
propagates over time and affects the stock index. Additionally, variance decomposition analysis is
performed to quantify the proportion of stock market fluctuations attributable to each
macroeconomic shock.

Results and Discussion

The findings reveal that pharmaceutical stocks on the Tehran Stock Exchange (TSE) initially
experience a significant increase in response to COVID-19-related uncertainty. This short-term
growth can be attributed to heightened investor interest in pharmaceutical companies, which are
perceived as key players in the healthcare response to the pandemic. Government support for vaccine
production, increased demand for medicines, and heightened public health concerns contributed to
the initial surge in the stock index.

However, in the long term, the stock index exhibits a declining trend. This decline suggests that
the initial optimism fades as broader economic uncertainties, such as supply chain disruptions,
currency devaluation, and inflationary pressures, begin to dominate investor behavior. Economic
contractions and reduced consumer purchasing power may have contributed to the decline in the
attractiveness of pharmaceutical stocks over time.
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The study finds that oil price shocks have a negative impact on the pharmaceutical stock index
on the Tehran Stock Exchange. A rise in oil prices increases production and transportation costs,
affecting pharmaceutical firms reliant on imported raw materials for drug manufacturing.
Additionally, higher oil prices contribute to inflation and economic instability in Iran, leading to
weaker stock market performance. Interestingly, the variance decomposition results indicate that oil
price fluctuations become more influential over time. This suggests that prolonged periods of high
energy costs can have a cumulative adverse effect on pharmaceutical stock valuations. Gold,
traditionally regarded as a safe-haven asset, exhibits an inverse relationship with stock market
performance. The results indicate that an increase in gold prices initially exerts a negative effect on
the pharmaceutical stock index, as investors shift funds away from equities toward safer assets.
However, in later periods, the stock index rebounds, reflecting market corrections and renewed
investor confidence. This finding aligns with the broader financial literature, which suggests that
gold serves as a hedge during financial crises but does not sustain long-term adverse effects on stock
markets. Bitcoin, as an emerging digital asset, has been increasingly recognized as an alternative
investment vehicle. The study finds that rising Bitcoin prices have a negative impact on the
pharmaceutical stock index on the TSE. This suggests that capital may flow out of traditional stock
markets into cryptocurrencies when Bitcoin experiences bullish trends.

However, the statistical significance of this effect varies across different periods. Given the high
volatility and speculative nature of Bitcoin, the lack of a consistent impact indicates that while
cryptocurrency markets interact with traditional equities, their influence on TSE pharmaceutical
stocks remains limited. Exchange rate fluctuations exhibit a dual effect on pharmaceutical stocks.
In the short term, an increase in exchange rate volatility negatively impacts stock prices due to
heightened market uncertainty and increased costs of importing raw materials. Pharmaceutical firms
that rely on foreign inputs face increasing production expenses, which reduce their profit margins.

In contrast, the long-term effects are positive, particularly for export-oriented pharmaceutical
companies. A weaker Iranian rial makes pharmaceutical exports more competitive, leading to higher
revenues and improved stock performance. This finding underscores the importance of currency risk
management strategies for pharmaceutical firms listed on the TSE.

Conclusion
This study offers a comprehensive examination of the impact of major economic shocks on
pharmaceutical companies listed on the Tehran Stock Exchange (TSE). The key findings indicate
that:
1. COVID-19 uncertainty initially boosts pharmaceutical stock prices, but long-term effects
are negative due to broader economic disruptions.
2. Oil price shocks negatively impact stock performance, with stronger effects in the long run
due to increased production costs and economic instability.
3. Gold price shocks induce short-term declines, followed by market corrections.
4. Bitcoin price fluctuations have a negative impact on pharmaceutical stocks, although their
statistical significance varies.
5. Exchange rate fluctuations exhibit a dual effect, with short-term declines followed by long-
term gains, benefiting export-oriented firms.
The study highlights the importance of considering macroeconomic factors for investors and
policymakers when evaluating stock market trends.
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1. AIC: Akaike information criterion
2. HQ: Hannan-Quinn information criterion
3. SC: Schwarz information criterion
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