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Exchange rate volatility in Iran, driven by an import-oriented economic structure,
dependence on oil revenues, and sanction-induced shocks, is considered one of the
primary sources of macroeconomic instability and systematic risk. Despite the
extensive body of prior research, few studies have simultaneously compared
approaches based on long memory (FIGARCH), control for structural breaks
(Fourier-GARCH), and agents’ behavioral constraints (the semi-parametric Rational
Inattention model). This study aims to identify the most accurate analytical
framework for calculating exchange rate volatility in Iran over the period from
March 1992 to December 2025 by comparing the performance of four models:
GARCH, FIGARCH, Fourier-GARCH, and the Rational Inattention model, using
monthly exchange rate return data. After confirming the stationarity of the variables,
the baseline GARCH(1,2) model was selected, and competing models were
estimated. Performance evaluation in the out-of-sample period using RMSE, MAE,
and MSE metrics indicated that the Rational Inattention model achieved the best
forecasting performance, with the lowest error rates. The FIGARCH model
confirmed the presence of long memory (with a fractional integration parameter d =
0.648; however, the Nyblom stability test revealed that these parameters are unstable
over time. The Fourier-GARCH model also demonstrated better performance than
the simple GARCH model, validating the role of structural breaks. The main finding
of this study is that the root cause of exchange rate volatility persistence in Iran is
less a fixed statistical feature (inherent long memory) and more a result of rational
inattention, limited information processing capacity, and asymmetric agent
responses to positive and negative news. The high speed of information processing
(¢ = 0.235) and the negative value of the Directional Volatility Ratio (DVR) index
indicate a competitive market with rapid expectation adjustments. Given the
superiority of the rational inattention model in forecasting exchange rate volatility,
it is recommended that monetary policymakers incorporate market expectations and
the behavior of market participants—alongside macroeconomic variables—into
their currency analyses and decision-making processes. Furthermore, considering
the significant role of structural breaks, the design of exchange rate policies should
be accompanied by transparent communication and the management of market
expectations.
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Extended Abstract

Introduction: Exchange rate volatility in Iran, due to the economy’s structural dependence on
imports and its direct impact on inflation and welfare indicators, remains a fundamental
macroeconomic policy challenge. Despite the abundance of research in this field, the core problem
of this study lies in the methodological gap within theoretical literature. Most previous studies have
either focused on the technical and statistical aspects of volatility (such as long memory) or solely
modeled structural breaks, without investigating the behavioral roots of this persistence. The
fundamental question is whether the turbulence in the Iranian currency market stems from the
intrinsic properties of time series or from traders’ information processing limitations (Rational
Inattention Theory).

The necessity of this research lies in the integration of technical and behavioral approaches.
Ignoring structural breaks and overlooking the suboptimal behavior of market participants leads to
inaccurate volatility forecasts, which can have detrimental consequences for policymakers.
Therefore, providing a comprehensive framework that simultaneously captures nonlinear
dynamics, structural breaks, and cognitive limitations is imperative.

The primary objective of this study is to identify the most accurate analytical framework for
explaining exchange rate volatility in Iran by comparing the performance of classical GARCH
models, Fractional Integrated GARCH (FIGARCH) models, structural break-controlled models
(Fourier-GARCH), and a semi-parametric model based on Rational Inattention Theory. This study
aims to determine which of these approaches has -the better ability to explain volatility persistence
by assessing their efficiency. To achieve this goal, four hypotheses have been formulated: First, it
is hypothesized that using Fourier approximation to control for structural breaks improves forecast
accuracy compared to classical models. Second, incorporating the fractional integration parameter
in the FIGARCH model enhances the explanatory power of volatility. Third, the semi-parametric
Rational Inattention model, by accounting for information constraints, yields the lowest forecast
error. Fourth, the root cause of volatility persistence in Iran is behavioral, stemming from
asymmetric reactions of participants, rather than purely statistical.

Method: This study employs a comparative and hybrid approach to analyze exchange rate
volatility dynamics from March 1992 to December 2025. The core of the analysis is a semi-
parametric model based on the Rational Inattention theory, where conditional variance is defined
as a weighted sum of squared forecast errors (innovations). In this framework, the weighting of
past shocks is a function of the information flow rate (¢), representing the speed at which agents
react to new information. To assess the accuracy of this behavioral model, it is compared against
three standard parametric approaches: the classical GARCH for short-term memory, the FIGARCH
model to measure long memory (fractional integration), and the GARCH-Fourier model to control
for structural breaks caused by sanction shocks.

The estimation process begins by extracting forecast errors (innovations) using an ARIMA filter.
Subsequently, the parameter ¢ is estimated via Maximum Likelihood Estimation (MLE) based on
a binomial distribution to calculate conditional variance within the behavioral model. Next, to
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examine the asymmetric effects of shocks, the variance is decomposed into positive and negative
components, and the Directional Volatility Ratio (DVR) index is calculated to gauge the dominance
of upside or downside risks. Finally, the efficiency of the various models is evaluated using forecast
error metrics (RMSE and MAE) to identify the most robust framework for explaining Iran’s
exchange rate volatility. All calculations were performed using the R software package with
monthly data from the free market.

Results: Stationarity tests confirmed that exchange rate returns are stationary at the level,
eliminating the need for differencing. In the model estimation phase, out-of-sample comparison
based on forecast error metrics (RMSE, MAE, and MSE) demonstrated that the semi-parametric
model based on Rational Inattention outperformed GARCH, Fourier-GARCH, and FIGARCH
models with the lowest error rates. This finding confirms that accounting for agents’ information
processing constraints enhances forecasting accuracy.

Analysis of the Rational Inattention model parameters revealed an information flow rate (¢) of
0.235, indicating a relatively fast market reaction to new information. Additionally, the Directional
Volatility Ratio (DVR) index, with a value of -0.0315, shows that corrections occur faster than
increases after price peaks, with upward volatility dominating uncertainty.

Regarding other hypotheses, the Fourier-GARCH model, by controlling for structural breaks,
yielded lower errors than the classical GARCH, supporting the first hypothesis. Furthermore, the
FIGARCH model, with a fractional integration parameter of 0.648, confirmed the presence of long
memory in volatility; however, the Nyblom stability test indicated that these parameters are
unstable over time. This instability suggests that volatility persistence stems more from structural
changes and dynamic player behavior (Rational Inattention) than from fixed statistical properties
of the time series. Ultimately, the results indicate that the root cause of exchange rate volatility
persistence in Iran is behavioral and structural rather than purely statistical.

Conclusion: Based on these results, instead of relying solely on statistical models, policymakers
should reduce market uncertainty by regularly publishing macroeconomic data and providing
policy outlooks. This helps manage irrational volatility by preventing emotional market reactions.
Moreover, given the high share of upward volatility, policymakers should implement targeted and
transparent interventions during periods of upward pressure to prevent the formation of bubbles.

Unlike classical models that rely exclusively on historical data, behavioral models (such as rational
inattention) account for the cognitive limitations of traders' information processing capacity. These
models assume that traders only process critical information when faced with an overwhelming
volume of data. Utilizing these models enables economic agents to manage the 'speed of
information absorption’ and the ‘asymmetric reaction of traders' as the primary drivers of risk, rather
than focusing solely on price chart analysis.
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