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Abstract

The exchange rate, as a fundamental variable, alongside other economic
variables, has a significant impact on stock returns. Therefore, this study has
investigated the effects of the exchange rate and its fluctuations on the
pharmaceutical industry's stock returns through linear and nonlinear models
during the years 2005 to 2021. In this research, first, the exchange rate
fluctuations were modeled using the GARCH model. Then, the symmetrical
and asymmetrical effects of the exchange rate and its fluctuations, along with
the macroeconomic control variables including the healthcare consumer price
index, oil price, and industry-specific control variables including asset return
ratio, asset turnover ratio, and debt ratio as well as the COVID-19 dummy
variable, were investigated on the return of the pharmaceutical industry stock
using both linear ARDL and nonlinear NARDL models. The study shows that
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in both the short and long term, the impact of the exchange rate on
pharmaceutical industry stock returns is greater than the impact of exchange
rate fluctuations. Additionally, negative shocks of the exchange rate and its
fluctuations have a negative relationship with the pharmaceutical industry's
stock returns, while positive shocks of the exchange rate and its fluctuations
have a positive effect on the pharmaceutical industry's stock return. The
study's findings suggest that the impact of positive and negative shocks of the
exchange rate and its fluctuations have asymmetric effects on the return of
pharmaceutical industry stock. Results show that control variables and
COVID-19 have significant effects on pharmaceutical industry stock returns
in linear and nonlinear models.

1. Introduction

Pharmaceuticals, as a strategically vital industry, can significantly
contribute to a country« economic growth and the enhancement of
public health. However, a major challenge faced by this industry in Iran
is its heavy dependence on imported raw materials and essential
machinery, with nearly 60% of the required raw materials being sourced
through imports. The pharmaceutical sector in Iran is particularly
vulnerable to exchange rate fluctuations, given its high dependency on
foreign currency. Consequently, the exchange rate and its fluctuations
emerge as determining factors influencing the profitability and stock
returns of companies operating in this sector. Divergent perspectives
exist regarding how exchange rate fluctuations impact stock returns,
with some studies asserting a positive correlation, others a negative one,
and some maintaining a neutral stance. Since there is no consensus on
the precise nature of the relationship between exchange rate
fluctuations and stock returns, especially within the pharmaceutical
sector, the present research tried to investigate and compare the effects
of exchange rate and its fluctuations on stock returns in the
pharmaceutical industry.

2. Materials and Methods

Using linear and nonlinear autoregressive distributed lag models (i.e.,
ARDL and NARDL), the study examined both the symmetrical and
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asymmetrical effects of exchange rate fluctuations on the return of
pharmaceutical industry stocks during 2005 to 2021. The research also
considered macroeconomic control variables, including healthcare
consumer price index, oil price, COVID—19 dummy variable, and the
variables specific to the pharmaceutical industry (e.g., asset return
ratios, turnover ratios, and debt ratios). First, the generalized
autoregressive conditional heteroskedasticity (GARCH) model was
employed to model exchange rate fluctuations. The long-term linear
equation for the return of pharmaceutical industry stocks can be defined
as follows:

PHR; = By + B1 EX; + [, EXV, + 3 CPIH, + B, OIL,

1
+BsROA + BoATR + B,DAR + BgDum + &; @
Also, the long-term nonlinear equation is defined as follows:
PHR; = Bo + Bf EX{ + By EX7 + B3 EXV{ + By EXV[
+ B3 CPIH, + B, OIL; + Bs ROA; + B¢ ATR, @

+ B7 DAR; + g Dum; + &

3. Results and Discussion

The research findings reveal that, in the short-term period and based on
the linear ARDL model, the exchange rate significantly affects the
return of the pharmaceutical industry stocks, with exchange rate
fluctuations also causing a significant negative impact on stock returns.
Moreover, the analysis of the long-term coefficient estimates from the
linear ARDL model suggests a positive correlation between the
exchange rate and pharmaceutical industry stock returns. Consequently,
the results imply that an increase in the exchange rate can boost the
competitive power and stock returns of pharmaceutical companies.
However, in the long run, exchange rate fluctuations can have a
detrimental effect due to heightened uncertainty in the stock market,
dissuading investors from engaging in this industry. Additionally, the
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study indicates that an increase in oil prices results in a decrease in
pharmaceutical industry returns, as investors seek profits in alternative
markets. Inflation, too, negatively affects pharmaceutical industry stock
returns, as heightened inflation fosters uncertainty, reducing investor
inclination toward pharmaceutical stocks. Furthermore, the research
findings highlight that various factors such as pharmaceutical industry
asset returns, asset turnover, debt levels, and the dummy variable of
COVID—19 positively impact pharmaceutical industry returns.

The results obtained from the nonlinear NARDL model showed that both
short-term and long-term negative shocks in the exchange rate and its
fluctuations significantly decrease the stock returns of the pharmaceutical
industry. In contrast, positive shocks in the exchange rate and its fluctuations
positively affect the stock returns of the pharmaceutical industry. Hence, it
can be concluded that the exchange rate and its fluctuations have an
asymmetrical effect on pharmaceutical industry stock returns in Iran. Unlike
the linear ARDL model, the results of the nonlinear NARDL model indicated
that inflation and debt levels do not exert significant impact on pharmaceutical
industry stock returns in the long run. Additionally, impact of oil prices on
pharmaceutical industry returns is significantly negative in the long run, while
pharmaceutical asset returns, asset turnover, and the dummy variable of
COVID—19 contribute to an increase in pharmaceutical industry returns in
Iran.

4. Conclusion

Concerning the importance of the pharmaceutical industry and the
influence of the exchange rate on the stock returns in the Iranian stock
market, the present research used ARDL and NARDL models to
examine both the linear and nonlinear effects of exchange rate and its
fluctuations on pharmaceutical industry stock returns during 2005—
2021 in Iran. The research results indicated that, in both the short and
long term, the impact of exchange rate is more significant than the
impact of exchange rate fluctuations on the returns of pharmaceutical
industry stocks. According to the findings, negative shocks to the
exchange rate and its fluctuations can lead to a decrease in the returns
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of pharmaceutical industry stocks, while positive shocks result in an
increase. The results suggest an asymmetrical impact of positive and
negative exchange rate shocks and its fluctuations on pharmaceutical
industry stock returns. In both linear and nonlinear models, the control
variables of the study, along with the COVID—19 as the dummy
variable, have significant impact in on pharmaceutical industry stock
returns. In sum, the findings indicated a significant relationship
between the exchange rate and its fluctuations and pharmaceutical
industry returns in Iran. However, the impact of exchange rate and its
fluctuations on pharmaceutical industry proves to be heterogeneous. It
Is thus recommended that investors take note of the differing results of
linear and nonlinear models and the asymmetric effects of variables,
utilizing modern financial engineering instruments to implement
appropriate risk-hedging strategies against exchange rate fluctuations.

Keywords: Exchange Rate, Exchange Rate Fluctuations, The
Pharmaceutical Industry Stock Index Return, ARDL, NARDL
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2. Banerjee, A., Dolado, J., & Mestre, R.
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