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Extended Abstract:

Introduction: Non-performing loans (NPLs) are a key indicator of asset quality in the
banking system and play a critical role in financial stability and credit allocation. A rise in
NPLs can significantly weaken the ability of banks to channel funds to productive sectors,
ultimately reducing economic activity and increasing systemic risk. In recent decades, Iran’s
economy has faced substantial volatility in inflation and exchange rates, along with
intensified international financial and trade sanctions. These shocks can materially influence
loan repayment capacity through their effects on firms’ cash flows, investment decisions,
production costs, and household purchasing power. Hence, understanding the mechanisms
through which macroeconomic volatility and sanctions shape the behavior of NPLs is
essential for designing effective risk-management and banking policies.

Background and Objective: Existing empirical literature highlights the influence of
macroeconomic conditions particularly exchange rate and inflation volatility on credit risk.
However, most studies assume linear and constant relationships, while the real economy
often exhibits nonlinear shifts driven by structural changes, policy shocks, and crisis
episodes. Iran’s economy provides a compelling case for examining such nonlinear dynamics
due to its exposure to recurrent sanctions, fluctuations in oil revenues, and persistent
macroeconomic instability. The objective of this study is to identify the distinct behavioral
regimes of NPLs and to evaluate how exchange rate volatility, inflation volatility, and
sanctions influence NPLs across different states of the economy. Specifically, the study seeks
to answer whether the intensity and direction of these effects differ across high-, medium-,
and low-NPL regimes. This approach allows for a more realistic representation of the
complex interaction between macroeconomic uncertainty and credit risk in the Iranian
banking sector.

Methodology: The analysis is conducted in two stages. First, the volatility of inflation and
the exchange rate is modeled using the asymmetric EGARCH framework, which captures the
differential impact of positive and negative shocks on conditional variance. This is
particularly relevant for the Iranian economy, where adverse shocks often generate strong and
asymmetric reactions in markets. In the second stage, a three-regime Markov-Switching
model is applied to NPL data to identify distinct behavioral states and estimate the regime-
dependent impact of macroeconomic volatility and sanctions. The model allows for regime-
specific coefficients, variances, and transition probabilities, providing a comprehensive
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structure for capturing nonlinear and time-varying dynamics. The dataset includes annual
observations for the period 1983-2017 for the NPL ratio and annual data for inflation and the
real exchange rate for the period 1971-2017. A dummy variable is included to capture the
intensification of sanctions starting in 2007. Model selection is based on the Akaike
Information Criterion (AIC), and linearity is rejected through likelihood ratio tests,
confirming the appropriateness of the Markov-Switching framework.

Findings: The results reveal clear evidence of three behavioral regimes for NPLs:High NPL
regime,Medium NPL regime, and Low NPL regime. The transition probabilities indicate that
the economy has the highest likelihood of remaining in the low-NPL regime, suggesting that
the stable state of the system corresponds to lower levels of credit risk. However, the duration
of each regime varies significantly, reflecting the sensitivity of NPLs to macroeconomic
shocks and structural changes.

Impact of Sanctions: Sanctions exert a positive and statistically significant effect on NPLs
across all regimes, with the strongest effect observed in the high-NPL regime. This
demonstrates that sanctions amplify credit risk through channels such as reduced foreign
trade, restricted access to financing, higher transaction costs, and increased production
uncertainty. Inflation volatility positively affects NPLs in both the high and medium regimes,
although its effect is statistically insignificant in the low-NPL regime. These results reflect
the role of inflation uncertainty in distorting price signals, increasing real borrowing costs,
reducing real incomes, and heightening firms’ financial fragility. Exchange rate volatility has
a positive and significant effect on NPLs in all three regimes, with the largest magnitude
occurring in the high-NPL regime. Exchange rate instability affects borrowers through rising
import costs, uncertainty in export revenues, valuation effects on collateral, and heightened
investment risk. The strong sensitivity in the high-NPL regime underscores the vulnerability
of the banking sector during periods of significant macroeconomic turmoil.

Other Influential Variables: Liquidity-to-GDP ratio: positive effect in high and low
regimes; negative in the medium regime. This implies that liquidity expansion stabilizes
credit markets when NPLs are moderate but exacerbates risk under extreme conditions.
Credit-to-deposit ratio: negative effect in the high-NPL regime but positive in the medium
regime, reflecting banks’ varying degrees of risk aversion across states. Government
expenditure-to-revenue ratio: negative effect across all regimes, suggesting that fiscal
expansion—partly through clearing government arrears—reduces pressures on the banking
sector.

Discussion: The findings confirm that the relationship between macroeconomic volatility,
sanctions, and NPLs is fundamentally nonlinear and regime-dependent. A uniform policy
response 1is therefore unlikely to be effective under all economic conditions. The
disproportionate impact of inflation and exchange rate volatility in the high-NPL regime
emphasizes the need for targeted interventions during periods of financial stress. Moreover,
the persistent and strong effect of sanctions across regimes highlights the importance of
enhancing the resilience of the banking system through improved governance, diversification
of revenue sources, and adoption of advanced risk-management tools. Overall, the study
underscores the critical role of macroeconomic stabilization, coherent exchange rate
management, and countercyclical fiscal and credit policies in mitigating credit risk and
promoting the long-term stability of the Iranian banking sector.

Keywords: Nonperforming Loan, Exchange rate Fluctuations, Inflation Fluctuations,
Sanction, Markov Switching.
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1. Asymetric Model
2. Correlogram

3. Akaike Information Criterion (AIC) & Schwarz Baysesian Criterion (SBC)

4. Box-Jenkins
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1. Akaike Information Criteria
2. Likelihood Ratio test

3. Portmanteau Test
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The effect of foreign exchange rate and inflation volatilities on
nonperforming loans of banking sector with regard to
sanction situation by using markov switching garch model

Abstract

Non-performing loans are one of the biggest challenges that the banking system had to face
in recent years. Its result is a decline in banks facilities, while banks' facilities play a major
role in financing economic activity in Iran. Among the economic factors affecting non-
performing loans, the role of inflationary and the exchange rate fluctuations, as well as the
recent sanctions, are important. In addition, the impact of these factors depending on the
economic conditions will not be constant. In this regard, this study examined the impact of
sanctions, exchange rate and inflation fluctuations on the volume of banks' non-performing
loans using the Markov Switching approach over the period 1983-2017. Based on the
experimental results, the non-performing loans have three different behavioral regimes (zero,
one and two). Foreign sanctions, exchange rate fluctuations and inflationary fluctuations in
all three regimes increase non-performing loans, and these variables have a far greater effect
than those of the low and medium regimes. Also, based on the results, the capacity of
government fiscal policies and the optimal allocation of facilities can help reduce the non-
performing loans. the results showed that increasing the liquidity ratio in the high non-
performing loan regime significantly increases the non- performing loan. According to the
probabilities, non- performing loans are more likely to reach equilibrium in the low regime.
The average duration of this regime is 13 years on average.

Keywords: Nonperforming Loan, Exchange rate Fluctuations, Inflation Fluctuations,
Sanction, Markov Switching.
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