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Abstract:

This study is applied in purpose and descriptive-analytical in nature and falls into the category of ex-post facto research. The article
investigates the nonlinear effects of the exchange rate and interest rate on wealth inequality in selected developing countries. Statistical
data were collected from the World Bank’s World Development Indicators (WDI). The statistical population under investigation includes
annual data of selected developing countries for the period 2000 to 2023, gathered from reputable international websites. The studied
population specifically consists of the developing member states of the D8 organization: Iran, Turkey, Pakistan, Bangladesh, Indonesia,
Malaysia, Egypt, and Nigeria. Using a Panel Smooth Transition Regression (PSTR) model, with the exchange rate as the transition variable,
the wealth inequality function in the selected developing countries is modeled. After confirming the presence of nonlinearity, the results
of the nonlinear part of the model are analyzed. According to the model estimation results, the coefficient of the real interest rate variable
(INTR) equals 0.11, indicating a direct effect of the real interest rate on wealth inequality in the selected countries. Given that the associated
p-value is 0.0491, which is less than 0.05, this effect is statistically significant at the 95% confidence level. Similarly, the coefficient and p-
value for the nominal exchange rate variable (EX) are 0.016 and 0.0355, respectively, suggesting that the nominal exchange rate has a
positive and significant impact on wealth inequality in the selected developing countries. Regarding financial development, the estimated
coefficient is —-0.08 with a p-value of 0.0015, indicating a significant negative effect of financial development on wealth inequality in the
selected countries. For the trade openness variable (OPEN), the coefficient in the nonlinear model is 0.022717, and its p-value is 0.0274,
showing a positive and significant effect of trade openness on wealth inequality in the selected developing countries. In the nonlinear
estimation, the coefficient for institutional quality (RQ) is -0.053752, with a p-value of 0.0165, demonstrating a significant negative impact
of institutional quality on wealth inequality in the selected countries.
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Extended Abstract

Introduction

Wealth inequality has emerged as one of the most persistent socio-economic challenges confronting developing
economies. It erodes social cohesion, reduces economic mobility, and destabilizes long-term growth prospects.
Macroeconomic volatility—particularly fluctuations in exchange rates and interest rates—has been increasingly recognized
as a central driver of disparities in wealth distribution. In developing countries, where institutional frameworks are fragile
and access to formal financial markets is often limited, such shocks can transmit rapidly across income groups and deepen
structural inequality (Sharifi & Hosseini, 2024).

Exchange rates serve as a crucial price signal, influencing import costs, export competitiveness, and asset valuation.
Volatile or depreciating exchange rates tend to generate inflationary pressures that disproportionately harm lower-income
households, which spend larger shares of their income on imported goods and essentials (Rahmani & Khorasani, 2024). At
the same time, individuals and firms with access to foreign currency or assets denominated in stronger currencies benefit
from such shifts, thereby widening wealth gaps (Pourhashemi & Yousefi, 2024). These dynamics are rarely linear; their
magnitude and direction vary depending on the level of exchange rate volatility and the degree of openness and resilience of
domestic institutions (Mousavi & Khosravi, 2024).

Interest rates, as another key policy instrument, affect wealth inequality through the cost of borrowing, access to capital,
and asset prices. In many developing economies, higher real interest rates raise credit costs and reduce investment
opportunities for households and small firms, while wealthier groups benefit from higher returns on financial assets
(Mohammadi & Kazemi, 2024; Mohseni & Ghasemi, 2024). Empirical evidence indicates that the influence of interest rate
dynamics on inequality is nonlinear; at certain thresholds, their distributional effects intensify and contribute to systemic
vulnerabilities (Mohammadi & Akbari, 2024).

The complexity of these relationships is particularly salient in developing nations that rely heavily on external trade and
face recurrent financial shocks. Countries in the Developing-8 (D8)—Iran, Turkey, Pakistan, Bangladesh, Indonesia, Malaysia,
Egypt, and Nigeria—represent economies where exchange rate volatility and interest rate instability intersect with fragile
financial systems and uneven institutional quality (Azari & Shojaei, 2024; Karimi & Rezaei, 2024). In such contexts, shocks are
transmitted to wealth distribution not only through inflation and asset price changes but also through the differential ability
of social groups to access credit and hedge against risk (Alizadeh & Rahimi, 2024).

Recent advances in econometrics advocate for nonlinear frameworks to better understand these complex linkages. The
Panel Smooth Transition Regression (PSTR) model has proven particularly powerful for detecting threshold effects and
asymmetric responses in macro-financial relationships (Khan & Riaz, 2023; Zhao & Wang, 2023). This approach enables the
identification of specific levels of exchange rate or interest rate volatility beyond which wealth inequality reacts
disproportionately (Ahmed et al., 2023). Such insights are essential for policy design in economies where abrupt shifts in
monetary and exchange rate conditions can trigger distributional shocks (Adeosun et al., 2023).

Furthermore, the role of moderating structural variables has become increasingly important in the literature. Financial
development is theorized to cushion vulnerable populations by improving access to credit and financial tools that help hedge
against currency and interest rate risk (Tiwari & Sharma, 2022; Yilmaz & Sari, 2022). Similarly, institutional quality—reflected
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shocks (Sanjari Kenarsandal et al., 2022). However, where institutional frameworks are weak and financial systems
underdeveloped, these protective mechanisms break down, intensifying wealth disparities (Olayungbo & Umechukwu, 2022;
Pourhosseini & Karimi, 2022).

Despite growing international evidence, much of the prior research has relied on linear models or focused on income
inequality rather than wealth disparities (Gupta et al., 2022; Hassan & lbrahim, 2022). Wealth inequality provides a more
comprehensive measure of economic vulnerability because it captures the distribution of assets that can buffer households
against shocks. There remains a critical gap in understanding how exchange rate and interest rate shocks, when modeled
nonlinearly, shape wealth distribution in structurally similar developing economies. Addressing this gap is crucial for designing
resilient macroeconomic and financial systems (Bouri et al., 2022; Ghasemi & Fallah, 2022).

The present study contributes to this literature by employing a nonlinear PSTR model to examine the effects of exchange
rate and real interest rate volatility on wealth inequality across D8 countries over the period 2000-2023. It further
investigates the roles of financial development, trade openness, and institutional quality as key structural drivers influencing
the direction and intensity of these macroeconomic shocks.

Methods and Materials

This research is applied in purpose and descriptive-analytical in nature, adopting an ex post facto design. Annual
macroeconomic and inequality data for D8 member countries (Iran, Turkey, Pakistan, Bangladesh, Indonesia, Malaysia, Egypt,
and Nigeria) were collected for the period 2000-2023. Data were sourced primarily from the World Bank’s World
Development Indicators (WDI) and other reputable international databases to ensure accuracy and comparability.

The study utilizes the Panel Smooth Transition Regression (PSTR) approach, which allows for the modeling of nonlinear
relationships between macroeconomic variables and wealth inequality by introducing exchange rate volatility as the
transition variable. This model accommodates heterogeneity across countries and time while identifying threshold levels at
which the impact of exchange rate and interest rate shifts on wealth inequality changes in intensity or direction.

Key explanatory variables include the real interest rate (INTR), nominal exchange rate (EX), financial development (FD),
trade openness (OPEN), and institutional quality (RQ). The dependent variable is a composite measure of wealth inequality.
Model estimation proceeded through a sequence of specification tests to validate nonlinearity and determine the optimal
number of transition functions.

Findings

The PSTR estimation confirmed the presence of significant nonlinear effects of both exchange rates and real interest rates
on wealth inequality among D8 countries. Results indicated that the real interest rate (INTR) had a positive and statistically
significant impact on wealth inequality, with a coefficient of 0.11 at the 95% confidence level. This suggests that rising
borrowing costs tend to limit access to credit and investment for lower-income groups while favoring wealth accumulation
among asset holders.

The nominal exchange rate (EX) also exhibited a positive and significant effect on wealth inequality, with an estimated
coefficient of 0.016 and a p-value of 0.0355. Exchange rate depreciation thus contributes to inflationary pressures and

unequal asset valuation, further polarizing wealth distribution.
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Financial development (FD) displayed a negative and highly significant association with wealth inequality, with a coefficient
of —0.08 and a p-value of 0.0015, indicating that deeper and more inclusive financial systems mitigate the adverse effects of
macroeconomic shocks on vulnerable groups.

Trade openness (OPEN), conversely, showed a positive and significant relationship with wealth inequality (coefficient
0.0227; p-value 0.0274), suggesting that increased integration into global markets without adequate redistributive
mechanisms can amplify disparities.

Institutional quality (RQ) was found to have a negative and significant impact on wealth inequality, with a coefficient of —
0.0537 and a p-value of 0.0165, underscoring the protective role of robust governance and effective institutions in reducing
distributional vulnerabilities to macroeconomic volatility.

Discussion and Conclusion

The findings highlight the complex and nonlinear nature of the relationship between key macroeconomic indicators and
wealth inequality in developing economies. The positive and significant impact of real interest rates on wealth inequality
aligns with the theoretical perspective that restrictive monetary policy disproportionately burdens lower-income households
by constraining credit access and increasing debt service costs (Rahmani & Khorasani, 2024; Sharifi & Hosseini, 2024).
Wealthier groups, on the other hand, benefit from higher returns on financial assets, accentuating asset concentration
(Pourhashemi & Yousefi, 2024).

Similarly, the identified positive influence of exchange rate volatility confirms that currency depreciation acts as a
regressive shock in open developing economies. Inflationary pass-through erodes the real value of wages and savings while
benefiting exporters and holders of foreign-denominated assets (Mohseni & Ghasemi, 2024; Mousavi & Khosravi, 2024).
These results echo prior evidence that exchange rate instability without effective risk management instruments tends to
increase wealth polarization (Karimi & Rezaei, 2024; Mohammadi & Kazemi, 2024).

Conversely, the negative effects of financial development and institutional quality demonstrate the potential for structural
resilience. Stronger financial systems enable broader access to credit and diversification of asset portfolios, reducing exposure
to macroeconomic shocks (Alizadeh & Rahimi, 2024; Azari & Shojaei, 2024). Similarly, transparent and predictable institutions
help stabilize expectations and curb rent-seeking behaviors during episodes of volatility (Khan & Riaz, 2023; Zhao & Wang,
2023). These moderating forces are crucial for mitigating the transmission of exchange rate and interest rate shocks to wealth
inequality.

The positive relationship between trade openness and wealth inequality underscores that liberalization without inclusive
growth strategies can deepen disparities. As prior studies note, the benefits of globalization accrue disproportionately to
export-oriented firms and skilled labor, while import-dependent consumers and small producers face higher costs and
competitive pressures (Adeosun et al., 2023; Ahmed et al., 2023).

Overall, this research extends the literature by applying a nonlinear modeling framework to an underexplored dimension
of inequality in developing economies. By identifying thresholds and structural conditions under which macroeconomic
shocks exacerbate or mitigate wealth disparities, the study provides actionable insights for policy design. It suggests that
monetary and exchange rate policies cannot be evaluated in isolation; their distributional effects depend critically on the

depth of the financial sector, the quality of institutions, and the strategic management of trade integration.
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Strengthening financial inclusion, improving institutional governance, and designing targeted safety nets are therefore
essential for safeguarding vulnerable groups against macroeconomic volatility. Without such reforms, policy interventions
risk amplifying rather than reducing wealth inequality, thereby undermining long-term development and social stability in
these economies.
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