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Abstract

This study examines monetary policy responses to exchange rate fluctuations in the Iranian
economy, with a focus on the optimal design of policy under macroeconomic shocks.
A Dynamic Stochastic General Equilibrium (DSGE) model is developed and calibrated
to capture Iran’s economic structure, institutional features, and behavioral patterns. The
model describes interactions among households, firms, the public sector, and the monetary
authority within an open-economy framework and incorporates multiple domestic and
external shock sources. Using quarterly data from 2006Q1 to 2023Q4, the dynamic
responses of key macroeconomic variables to structural shocks—such as productivity,
exchange rate, and liquidity shocks—are analyzed through simulation methods. The results
show that these shocks exert significant effects on output, inflation, and asset prices through
various transmission channels. From a policy perspective, the findings suggest that placing
a greater weight on inflation stabilization in the monetary policy rule helps reduce the
spillover effects of shocks on real activity and financial markets, though it increases interest
rate volatility. Overall, the results highlight the importance of balancing inflation control
and output stabilization in an oil-dependent economy exposed to substantial exchange rate
fluctuations.
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1. Introduction

Iran’s heavy reliance on oil revenues, its import-dependent production structure, and
external financial constraints make the economy highly vulnerable to exchange rate shocks.
Such shocks increase domestic prices, raise the cost of imported inputs, and weaken firms’
balance sheets, thereby intensifying inflationary pressures and output volatility (Zarieh-
Mohammadi et al., 2021; Gopinath et al.,, 2022). Nevertheless, monetary policy
frameworks often treat the exchange rate merely as a transmission channel rather than an
independent policy objective (Mazlis et al., 2024).

In the New Keynesian literature, optimal monetary policy is typically formulated by
minimizing a central bank loss function that targets inflation and the output gap, and
occasionally includes interest rate smoothing (Gali & Monacelli, 2005; Nistico, 2012).
While effective in many advanced economies, this framework has notable limitations in
emerging, shock-prone economies such as Iran, where exchange rate fluctuations directly
affect financial stability and social welfare. Empirical studies indicate that ignoring
exchange rate dynamics can lead to an incomplete evaluation of policy outcomes (Hofmann
et al., 2024).

Accordingly, this study aims to redefine the optimal monetary policy framework for
Iran by jointly considering inflation, the output gap, and exchange rate stability. Given
evidence that exchange rate shocks, along with oil revenue and liquidity shocks, are key
drivers of macroeconomic instability (Heidarian et al., 2021; Nasiri et al., 2023), employing
a DSGE-based framework can improve the understanding of shock transmission and
support the design of more effective monetary policy rules.

2. Materials and Methods

In this study, a New Keynesian open-economy Dynamic Stochastic General Equilibrium
(DSGE) model is employed to analyze optimal monetary policy in response to exchange
rate shocks. The model incorporates the optimizing behavior of households, firms, the
government, and the central bank (Gali & Monacelli, 2005; Nistico, 2012). The
representative household makes decisions by maximizing expected utility derived from
consumption, real money balances, and labor supply, while firms set prices under the Calvo
price-stickiness mechanism. The government finances its budget through oil revenues and
taxation, and the central bank determines the optimal monetary policy rule by minimizing
a three-objective loss function that includes inflation, the output gap, and exchange rate
volatility (Mazelis et al., 2024).

The representative household maximizes its expected utility derived from consumption,
real money balances, and leisure. The household’s utility function is defined as follows:
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The consumption bundle is composed of domestic and imported goods, and the
consumer price index is derived from a Dixit—Stiglitz aggregation. Firms operate under
Calvo-type price stickiness, and the government finances its budget through oil revenues
and taxation.

Optimal monetary policy is based on mathematical functions that link the central bank

to its policy instruments. These functions are typically designed within the framework of
Dynamic Stochastic General Equilibrium (DSGE) models and consist of three main
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components: the loss function, the optimal policy response, and the model constraints. The
central bank minimizes a quadratic loss function that penalizes deviations of

macroeconomic variables from their target levels.

3. Data

Quarterly data for the period 2006Q1 to 2023Q4 are collected from various sources,
including the Central Bank of the Islamic Republic of Iran and the Statistical Center of
Iran. The dataset includes key variables such as real output, the inflation rate, the nominal
exchange rate, the short-term interest rate, government oil revenues, and liquidity. These
data are used for model calibration and for simulating economic responses to various
shocks. In addition, the variables are seasonally adjusted and transformed into real terms.

4. Discussion

The simulation results demonstrate that exchange rate shocks constitute a major source of
fluctuations in inflation and the output gap in the Iranian economy. An abrupt depreciation
of the exchange rate raises the cost of imported intermediate goods and deteriorates firms’
balance sheets, generating immediate inflationary pressures and a contraction in real
economic activity. Impulse response analysis indicates that inflation responds more
strongly and contemporaneously to exchange rate shocks, whereas the adverse effects on
output materialize with a delay. These findings underscore the pivotal role of the foreign
exchange market in transmitting external disturbances to the domestic economy and are
consistent with the evidence on exchange rate pass-through reported by Wang et al. (2016).

A comparison of alternative monetary policy regimes suggests that policy rules focusing
solely on inflation and output stabilization have limited capacity to mitigate the real-sector
spillovers of exchange rate shocks. While increasing the weight on inflation stabilization
in the central bank’s loss function reduces price volatility, it simultaneously induces greater
interest rate instability. By contrast, assigning an explicit and independent weight to
exchange rate stabilization dampens excessive output fluctuations and reduces long-term
social welfare losses, consistent with the results of Mazelis et al. (2024).

Moreover, the interaction of exchange rate shocks with oil revenue and liquidity
disturbances amplifies macroeconomic volatility. Under such conditions, a three-objective
monetary policy framework that jointly targets inflation, the output gap, and the exchange
rate facilitates a smoother adjustment toward equilibrium. From a policy perspective,
integrating exchange rate stability into monetary policy design enhances economic
resilience and reduces welfare costs associated with external shocks (Hofmann et al., 2024).

5. Conclusion

This study examines optimal monetary policy responses to exchange rate shocks using a
Dynamic Stochastic General Equilibrium (DSGE) model calibrated to the structural
characteristics of the Iranian economy. The results show that exchange rate shocks are a
key source of macroeconomic instability, significantly affecting inflation and the output
gap through price and balance-sheet channels. Inflation responds more strongly and
immediately to exchange rate shocks, while the negative effects on output emerge with a
lag.
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The findings indicate that increasing the weight on inflation targeting in the monetary
policy rule reduces price volatility but leads to greater interest rate fluctuations. In contrast,
explicitly incorporating exchange rate stability into the central bank’s loss function
dampens output volatility, improves long-term welfare, and enhances the ability of

monetary policy to mitigate real-sector spillovers from external shocks. These results
underscore the need to balance inflation control, output stabilization, and exchange rate
management in Iran’s oil-dependent economy. From a policy perspective, the study
suggests that conventional inflation—output targeting frameworks are insufficient for
shock-prone economies. A three-objective monetary policy framework coordinated with
foreign exchange market conditions can strengthen macroeconomic resilience. A key
limitation is the assumption of homogeneous agents, which future research could address
by incorporating heterogeneity and alternative shock regimes.
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Table 1: Results from the Comparison of Calibrated and Optimal Values of the
Monetary Policy Function (Research findings).
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Table 2: Comparison of Model-Implied Moments with Real-World Data Moments (Research
findings).

2o Jure Bl o] Cownd 5 llwegs
T gl S e ) o DUl (ylro Bl y5i1) Ulusgs & yuiio
(Wei yro Byl &

> 0l 08 lude > ol odalin lade > ol odalie Hlade

7 ob 0l ) ”° ’ Jia 3ok oyl Juia | ’
JAA Lfvél, L;Ubo)l) @5]5 dl.mo)b
-[as .5y /¥ /A %
< JA¥ A /+¥) o[y e
) ) o[eys .Jeva g
\/F0 Vo <[+ ¥Y -/ ¥F &35 &lo s

ool VEVF BAYADY Lo 5l b sloodly (ol )y 550 Dges™

oipgiy GLABL 5 S Jadll wSe milg Jalod g 4325 Y

bzl (claosls I oaliul b b yial )b 3 duoloe e g (635900 (sl yal )by 5l olisaol b cceond o 5
s b 13 45l 015 (5 jlouns DYARE 33l 5 5| o3litol by as i I8) ¥l pamm <5l
N 85 B Gz g oobaidl (M slayuito (85 slael > g glove (sy90 00 B BT Jibow
235 o W) g gyt (olaBl (NS glapiie I (B o At Sl 9 ygr a3 LS Sllgs

A g Sl 2 5,1 & 5 AT ,U1.£-V
&b ol 5l g lnpalyl &gy ol (gusyp 45 N(OSR) pbaiagy 83ls delgd 1 ool b Caond oyl )

ol 1y Jgr coslow Jodll puSe b sla o)l 51 S yo digy podlie (V) Jodo b oo adly Gan

ol 0dawy Soo JBlas 4y B x5 g 0 ¢ jlwdigg

1 optimal simple rules



T T T
By e

iohEen g (Bl

(g3 Sabl) g Cuvliw U dinger 723Uo 9 050 S 2 3lis duanylio 51 Jools gl Y Jgoa
Tab. 3: Results from the comparison of calibrated values and the optimal values of the
monetary policy function (research findings).
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(research findings).
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