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Abstract:

The misery index is a key indicator for assessing a society's economic condition and its impact on public welfare. An increase in this index
signals an intensification of economic problems that affect the well-being of individuals. Consequently, the misery index functions as an
important tool for policymakers to adopt appropriate decisions aimed at improving economic conditions. Particularly during periods of
crisis and economic recession, this index serves as a warning signal, highlighting the urgent need for corrective policy measures. One of the
variables influencing the misery index is the exchange rate. Given the significance of the misery index and recent exchange rate surges in
recent years, the present study evaluates the causal relationship between the exchange rate and its volatility with the misery index over
the period from Spring 2001 to Summer 2024. Considering the numerous economic fluctuations in the country and the likelihood of
structural breaks, the study employs the Fourier approximation to account for structural breaks in the stationarity tests of the variables,
cointegration, and causality tests. In addition, the GARCH method is used to estimate exchange rate uncertainty for the purpose of
examining the causal relationship between exchange rate uncertainty and the misery index. The results indicate a unidirectional causal
relationship from the exchange rate to the misery index and a bidirectional causal relationship between exchange rate uncertainty and the
misery index. Therefore, exchange rate instability can have damaging effects on the economic welfare of the population (misery index).
Since external shocks primarily influence the national economy—and subsequently inflation and unemployment—through the exchange
rate and its fluctuations, it is essential to prioritize the monitoring and forecasting of such shocks and the use of tools that can enhance the
resilience of the domestic economy against them.
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Extended Abstract

Introduction

The misery index, first conceptualized by Okun (1970), is the simple arithmetic sum of the unemployment rate and the
inflation rate. It serves as an indicator of economic discomfort experienced by individuals in society. This index has evolved
into a widely adopted macroeconomic indicator for evaluating the socio-economic performance of governments and
measuring the public's economic satisfaction or dissatisfaction (Okun, 1970; Wu et al., 2014). Numerous empirical studies
have confirmed that increases in the misery index are linked with reduced public welfare, increased economic anxiety, and
declining trust in economic policy systems (Azzollini, 2023; Hashimoto et al., 2023).

One of the primary determinants of the misery index is the exchange rate, which plays a dual role in influencing both
inflation and unemployment. Changes in the exchange rate can affect domestic price levels via imported goods and services,
while also influencing employment through its impact on production costs and external competitiveness (Akarsu, 2020;
Shojaeipour Monfared & AkA+n, 2017). In particular, exchange rate volatility introduces uncertainty into the macroeconomic
environment, which in turn hampers investment, disrupts labor markets, and leads to unfavorable inflationary expectations
(Emikonel & Orhan, 2023; Naveed et al., 2023). Moreover, structural changes in economic regimes, such as those induced by
sanctions, pandemics, or geopolitical shocks, exacerbate these effects by undermining the stability of economic time series
data (Apergis et al., 2021; Li & Enders, 2017).

Although numerous studies have examined the bilateral relationship between exchange rates and inflation or
unemployment separately, the literature investigating the direct causal relationship between exchange rate and the
aggregated misery index remains relatively scarce. A notable exception is Ersin (2024), who explored this relationship in the
context of Turkey and identified a bidirectional causal link (Ersin, 2024). In the Iranian context, however, the need for such
analysis is particularly urgent due to the highly volatile currency markets and chronic inflation and unemployment problems.
Moreover, previous studies often neglect to consider structural breaks in macroeconomic data, which may lead to biased or
inconsistent findings (Enders & Lee, 2012; Li & Enders, 2017).

In light of this research gap, the present study investigates the causal relationship between exchange rate levels and their
volatility with the misery index in Iran during the period from Spring 2001 to Summer 2024. A distinguishing feature of this
study is the application of Fourier approximation in conjunction with the Toda—Yamamoto causality test to account for
possible structural breaks in the economic data. The use of GARCH modeling further enables a rigorous estimation of
exchange rate uncertainty, allowing for a more nuanced understanding of the dynamic interactions between currency
markets and socio-economic wellbeing (Bollerslev, 1986; Nazlioglu et al., 2020). By focusing on both the level and volatility
of the exchange rate, this study provides a comprehensive view of the mechanisms through which exchange rate dynamics
affect macroeconomic distress.

Methods and Materials

The study is based on a time-series analysis covering the period from Spring 2001 to Summer 2024. The primary variables
examined include the exchange rate (EXR), the misery index (Ml)—calculated as the sum of the unemployment and inflation
rates—and exchange rate uncertainty (UEXR), modeled through GARCH techniques. Inflation data were sourced from the

Iranian Statistical Center, unemployment rates from the Central Bank of Iran, and exchange rates from the Economic Data

Modeling Office.
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To test for unit roots while allowing for smooth and sharp structural breaks, the Fourier ADF test as developed by Enders
and Lee (2012) was employed. For cointegration analysis, the Fourier-augmented ARDL model was applied. The uncertainty
associated with the exchange rate was modeled using an ARCH-GARCH(2,1) process, based on the Akaike Information
Criterion (AIC) for model selection. Finally, to test for Granger-type causality relationships while addressing structural
instability, the Fourier-Toda—Yamamoto (FTY) causality test, as introduced by Nazlioglu et al. (2016), was utilized.

Findings

The Fourier ADF unit root test results indicated that the exchange rate, exchange rate uncertainty, and misery index are
all integrated of order one, 1(1), with significant structural breaks. Following this, the cointegration analysis revealed long-
term equilibrium relationships between the exchange rate and the misery index, as well as between exchange rate
uncertainty and the misery index.

Estimation of the exchange rate uncertainty using the ARCH-GARCH(2,1) model demonstrated that the conditional
variance of the exchange rate series is significantly time-varying and persistent, confirming the suitability of the GARCH model
for capturing the dynamics of volatility in Iran’s currency market.

The results of the Fourier-Toda—Yamamoto causality test yielded two main findings. First, a unidirectional causality was
found from the exchange rate to the misery index, indicating that increases in the exchange rate precede and possibly cause
increases in macroeconomic distress. Second, a bidirectional causality was detected between exchange rate uncertainty and
the misery index, suggesting a feedback loop where economic distress and uncertainty in currency markets mutually reinforce
one another.

No significant causal link was found from the misery index to the exchange rate level, highlighting the asymmetric nature
of the relationship in the Iranian context. However, a significant feedback from the misery index to exchange rate uncertainty
was observed, indicating that socio-economic distress can itself be a source of market instability and volatility.

Discussion and Conclusion

The results of this study shed light on the asymmetric and complex interactions between exchange rate dynamics and
macroeconomic distress in Iran. The finding of a unidirectional causal relationship from the exchange rate to the misery index
aligns with theoretical expectations and previous empirical evidence indicating that currency depreciation leads to higher
inflation through imported goods and production inputs, while also increasing unemployment via reduced investment and
supply-side constraints. This finding is consistent with the work of (Yien et al., 2017) and (Alemu, 2025), who demonstrated
similar effects in other developing economies.

The more nuanced discovery of a bidirectional causal relationship between exchange rate uncertainty and the misery
index provides compelling evidence for the role of volatility-induced economic dislocation. It suggests that uncertainty in the
currency markets is not merely a passive outcome of external shocks or speculative behavior, but an active contributor to
socio-economic instability. At the same time, increased levels of economic discomfort—as reflected in high unemployment
and inflation—can exacerbate uncertainty by eroding public trust, prompting capital flight, and intensifying speculative
dynamics. This self-reinforcing loop is consistent with findings from (Chang, 2011) and (He, 2020) in other emerging markets.

A key contribution of the current study lies in its methodological rigor, specifically the incorporation of structural breaks

through Fourier approximation. Given the volatile and shock-prone nature of the Iranian economy—affected by sanctions,
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oil price fluctuations, and pandemics—ignoring such breaks would likely have resulted in spurious inferences. By addressing
this issue, the present study ensures more robust and policy-relevant conclusions.

The implications for economic policy are significant. Policymakers must prioritize exchange rate stabilization as a means
of mitigating inflation and unemployment pressures. Stabilizing the currency can directly reduce the cost of imports and help
anchor inflation expectations. Additionally, policies aimed at reducing exchange rate uncertainty—through market-based
hedging instruments, improved central bank communication, or reserve management strategies—can play a critical role in
enhancing macroeconomic stability and public welfare.

In conclusion, this study provides strong empirical support for the hypothesis that exchange rate dynamics, both in terms
of level and volatility, are key drivers of macroeconomic distress as captured by the misery index. Moreover, it highlights the
importance of addressing feedback effects and structural breaks in the analysis of macroeconomic causality. The findings
serve as a wake-up call for policymakers to develop proactive strategies that not only respond to but also preemptively

manage the sources of currency-induced misery in fragile economic settings such as Iran.
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