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Objective: This study aims to analyze the effects of asymmetric exchange rate
shocks (positive and negative) on the Consumer Price Index (CPI) in Iran during
the period from 1990 to 2022.

Methodology: This applied research utilized time-series data from Iran over the
period 1990-2022. The analysis was conducted using the Vector Error Correction
Model (VECM), Impulse Response Function (IRF), and Forecast Error Variance
Decomposition (FEVD). The main variables included exchange rate (positive and
negative shocks), CPI, import price index, money supply, and global oil prices.
Data were obtained from international sources such as the World Bank,
International Monetary Fund, and Federal Reserve.

Findings: The impulse response analysis revealed that a positive exchange rate
shock leads to an increase in the CPI, while a negative shock results in a decrease,
in both the medium and long term. The variance decomposition results showed that,
in the long run, positive and negative exchange rate shocks explain 13.92% and
18.50% of CPI changes, respectively—making them the most influential factors
among the examined variables.

Conclusion: There is a direct and statistically significant relationship between
asymmetric exchange rate shocks and the CPI in Iran. Increases in the exchange
rate drive up consumer prices, whereas decreases reduce them. This relationship
remains stable over the medium and long term and should be carefully considered
in monetary policymaking.

Keywords: Impulse Response Analysis, Asymmetric Shocks, Exchange Rate,
Consumer Price Index
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EXTENDED ABSTRACT
Introduction

Exchange rate fluctuations have long been recognized as one of the most influential external
shocks in shaping domestic macroeconomic conditions, especially in open or semi-open economies such
as Iran. As a critical transmission mechanism between international and domestic markets, the exchange
rate impacts not only trade balances and capital flows but also price levels and inflation through a
phenomenon commonly referred to as Exchange Rate Pass-Through (ERPT). ERPT refers to the degree
to which exchange rate changes are transmitted into domestic prices, particularly the Consumer Price
Index (CPI), and its dynamics have received significant scholarly attention in both developed and
emerging markets (Anderl & Caporale, 2023). This study aims to contribute to this body of research by
investigating the asymmetric effects of exchange rate shocks—both positive and negative—on the CPI in
Iran over the period 1990-2022.

Existing empirical studies have shown that the ERPT is often incomplete and varies across
countries, time horizons, inflationary regimes, and directions of the shocks. For instance, (Mohamadi, 2021)
examined the ERPT to price indices in Iran and found that the transmission was partial and influenced by
underlying inflation expectations and monetary conditions. Similarly, (Ezzati Shourgoli & Khodavisi, 2021)
used time-varying parameter models to reveal that the magnitude of ERPT in Iran fluctuates over time,
suggesting the presence of nonlinearities and regime shifts. This aligns with findings from (Balcilar et al.,
2020), who tested for asymmetric ERPT effects in BRICS countries and emphasized that the economic
environment plays a critical role in determining the size and direction of pass-through.

Moreover, numerous international studies have reinforced the notion that positive and negative
exchange rate shocks do not mirror each other in their economic consequences. For example, (Ba$ & Kara,
2020) highlighted the stronger and quicker effect of currency depreciation on prices in Turkey compared
to appreciation, a pattern that has also been observed in EU transition economies by (Cheikh & Zaied, 2020).
These asymmetries are often attributed to factors such as price rigidities, import dependencies, and
differing monetary policy responses. Notably, (Pham, 2019) demonstrated that in Vietham, positive shocks
led to a stronger inflationary response than negative ones, underlining the importance of inflationary
regimes in shaping ERPT behavior.

In Iran, the relevance of studying asymmetric ERPT is even more critical due to its high
dependence on imports, multiple exchange rate regimes, exposure to external sanctions, and a persistent
inflationary environment. Previous research by (Heydari & Rashidi, 2019) and (Issazadeh Roshan, 2015)
found significant effects of exchange rate movements on producer prices and import prices, further
suggesting a robust linkage to consumer prices. However, these studies often did not distinguish between
positive and negative shocks, nor did they disaggregate the short-, medium-, and long-term effects
systematically. This study addresses these gaps by applying advanced econometric techniques to analyze
the dynamic and asymmetric relationship between exchange rate shocks and CPI in Iran.

Further supporting this endeavor, studies such as (Tunc & Kilinc, 2018) have shown that structural
VAR and VECM models are particularly useful in capturing the dynamic responses of price indices to
macroeconomic shocks in small open economies. In addition, the application of impulse response
functions (IRF) and forecast error variance decomposition (FEVD) allows researchers to quantify both the
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direction and magnitude of shock transmission over time. This approach has proven fruitful in recent
analyses such as (Karagoz et al., 2016) in the context of inflation-targeting economies and (Karsinah, 2019)
in Indonesia.

The present study builds on these theoretical and empirical insights by employing VECM, IRF,
and FEVD tools to examine how positive and negative exchange rate shocks differently influence CPI in
Iran. The primary contribution lies in quantifying the asymmetric responses across different time horizons
and assessing the relative importance of such shocks compared to other macroeconomic variables
including import prices, money supply, and global oil prices. Given the persistent volatility in Iran’s
exchange market and its policy implications for inflation control and macroeconomic stability, this
research provides both theoretical advancement and practical relevance.

Methodology

This study adopts a quantitative econometric approach, applying the Vector Error Correction
Model (VECM) to assess the long-run and short-run relationships between exchange rate shocks and the
Consumer Price Index in Iran over the period from 1990 to 2022. The main variables included in the
model are: CPI (dependent variable), exchange rate (independent variable, with positive and negative
shocks treated separately), import price index, money supply, and world oil prices (control variables). All
variables except the exchange rate were logarithmically transformed to stabilize variance and ensure
linearity. The data were sourced from the World Bank, International Monetary Fund (IMF), and Federal
Reserve databases.

To test for stationarity, the Augmented Dickey-Fuller (ADF) test was conducted, and all variables
were found to be integrated of order one, I(1). Johansen’s cointegration test confirmed the presence of a
long-term equilibrium relationship among the variables. Optimal lag length was determined using Akaike
Information Criterion (AIC), Schwarz Criterion (SC), and Hannan-Quinn Criterion (HQ). Subsequently,
IRF analysis was used to trace the dynamic effect of one-unit standard deviation shocks to the exchange
rate on CPI over a 33-year horizon, while FEVD was employed to quantify the proportion of CPI variation
attributable to each shock type over the medium and long term.

Findings

The impulse response analysis revealed a clear asymmetric pattern: positive exchange rate shocks
(currency depreciation) resulted in a sustained and significant increase in the Consumer Price Index over
the medium (2-5 years) and long term (beyond 5 years). In contrast, negative exchange rate shocks
(currency appreciation) led to a reduction in CPI, but the magnitude of the decrease was smaller and the
effect was slower to manifest, consistent with the notion of price rigidity and downward resistance in
inflation dynamics.

The FEVD results further emphasized the dominance of exchange rate shocks in explaining CPI
variability. In the medium term, positive shocks accounted for approximately 13.92% and negative shocks
for 18.50% of the variation in CPlI—making them the most influential variables compared to import prices
(6.44%), money supply (1.26%), and global oil prices (3.86%). These proportions increased in the long-
term analysis, reaffirming the sustained impact of asymmetric currency movements on domestic price
levels.
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Additionally, import prices, money supply, and oil prices also exhibited positive effects on CPI,
though to a lesser extent. Import price shocks showed a gradual and statistically significant upward
pressure on CPI, reflecting Iran’s high import dependency. Increases in money supply and global oil prices
similarly contributed to inflationary pressures, albeit with different temporal dynamics.

Discussion and Conclusion

The results of this study confirm the presence of significant and asymmetric effects of exchange
rate shocks on the Consumer Price Index in Iran, validating the theoretical expectations and aligning with
findings from both domestic and international research. The stronger and faster inflationary response to
positive shocks, as compared to the muted effect of negative shocks, underscores the structural inflationary
bias in the Iranian economy—Iikely driven by high import dependency, persistent inflation expectations,
and supply-side constraints.

These findings resonate with studies such as (Anderl & Caporale, 2023) and (Balcilar et al., 2020),
which identified nonlinear and state-dependent ERPT behaviors in inflation-prone economies. Moreover,
the confirmation of incomplete and delayed pass-through of negative shocks echoes the results from
(Cheikh & Zaied, 2020) and (Pham, 2019), who reported similar patterns in emerging markets. The strong
and persistent influence of exchange rate movements on CPI also supports the observations of (Mohamadi,
2021) and (Ezzati Shourgoli & Khodavisi, 2021), who emphasized the centrality of currency dynamics in
shaping inflation trajectories in Iran.

Furthermore, the observed contribution of other macroeconomic factors such as import prices,
money supply, and global oil prices corroborates earlier findings by (Heydari & Rashidi, 2019) and
(Usupbeyli & Ucak, 2020), suggesting that a comprehensive inflation management strategy must account
for external commaodity prices and domestic monetary conditions in addition to exchange rate policy.

In conclusion, this study provides robust empirical evidence that exchange rate shocks—especially
when asymmetric in nature—play a pivotal role in influencing the Consumer Price Index in Iran. The use
of VECM, IRF, and FEVD techniques has allowed for a detailed exploration of these effects across
different time horizons, offering critical insights for monetary authorities and economic planners. Given
the significant share of exchange rate shocks in explaining CPI variation, policies aimed at stabilizing
currency markets and managing inflation expectations are imperative. Moreover, enhancing domestic
production capacity and reducing reliance on imported goods could mitigate the inflationary consequences
of future currency depreciation.
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