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This study examines the effects of oil prices and economic policy uncertainty on
inflation over the period 2008-2023. The main objective of the research is to
analyze the complex dynamics among these variables across different time
horizons and under varying market conditions (such as bullish and bearish
markets). The study employs the wavelet quantile transformation method to
simultaneously investigate the effects of oil prices and economic policy
uncertainty on the distribution of inflation across different time horizons. The
use of quantile transformation allows for a more precise analysis of the
relationships among variables across time horizons and shows that the impacts
of economic and policy shocks on inflation differ across quantiles. The results
indicate that oil prices have a statistically significant effect on inflation; however,
this effect varies across short-term, medium-term, and long-term horizons. The
impact of oil prices on inflation is stronger in the short term and diminishes over
time. Economic policy uncertainty also has a substantial effect on inflation,
particularly under conditions of high policy-related volatility. This effect is
especially pronounced at higher quantiles of the inflation distribution (i.e., when
inflation is at elevated levels). The application of the wavelet quantile
transformation enables researchers to analyze the relationships among variables
more accurately across different time horizons and under different market
conditions. This method demonstrates that the effects of economic and policy
shocks on inflation differ across quantiles. The findings of this study assist
economic policymakers in gaining a deeper understanding of the effects of key
variables such as oil prices and economic policy uncertainty on inflation,
enabling them to adopt more effective strategies in addressing these challenges.
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Introduction

Inflation is widely recognized as one of the most persistent and complex challenges in macroeconomics,
particularly in developing and oil-dependent economies. Persistent inflation leads to a decline in
purchasing power, weakens social welfare, disrupts investment decisions, and complicates efforts
toward macroeconomic stabilization. In economies that rely heavily on oil revenues, inflation
dynamics—beyond these factors—are influenced by fluctuations in global oil markets, external shocks,
and policy instability. Oil price volatility affects inflation through various channels, including
government revenues, fiscal and monetary policies, exchange rate dynamics, production costs, and
inflation expectations. At the same time, economic policy uncertainty, which reflects the
unpredictability of fiscal, monetary, regulatory, and trade policies, plays a significant role in shaping
pricing behavior and inflation expectations. Iran represents a particularly suitable case for examining
these interactions. As an oil-exporting economy with strong fiscal dependence on oil revenues, Iran has
repeatedly experienced inflationary episodes driven by oil price fluctuations, exchange rate instability,
international sanctions, and frequent changes in economic policy regimes. Under such conditions,
inflation does not respond uniformly to macroeconomic shocks; rather, its response varies across
different time horizons and economic states. Periods of low inflation may respond differently to oil price
shocks or economic policy uncertainty compared to periods of high inflation, and short-term effects may
differ substantially from medium- and long-term dynamics. However, much of the existing empirical
literature relies on linear, mean-based econometric methods that focus solely on average effects and are
unable to capture nonlinear, asymmetric, and scale-dependent relationships. In response to this gap, the
present study employs a quantile-wavelet framework to examine the joint effects of oil prices and
economic policy uncertainty on inflation in Iran over the period 2008-2023, explicitly accounting for
distributional heterogeneity and time—frequency dynamics.

Methodology

This study uses monthly data for Iran covering the period from 2008 to 2023. The variables under
investigation include the inflation rate, oil prices, economic policy uncertainty, and the unofficial
exchange rate. Inflation is measured based on changes in the consumer price index. Oil prices are
proxied by the OPEC crude oil price. Economic policy uncertainty is derived from the global uncertainty
index provided by Ahir et al. (2022), and the unofficial exchange rate reflects the market-based value of
the national currency outside the official exchange rate system. This set of variables captures the most
important domestic and external forces affecting inflation in the Iranian economy. To analyze the
complex and nonlinear relationships among these variables, the study employs the Wavelet Quantile
Regression (WQR) method. This approach combines wavelet decomposition with quantile regression,
allowing for the simultaneous examination of time dynamics and distributional heterogeneity. In the
first step, all-time series are decomposed into short-term, medium-term, and long-term components
using the Maximal Overlap Discrete Wavelet Transform (MODWT). This decomposition facilitates the
identification of cyclical fluctuations corresponding to different policy and investment horizons while
preserving the full length of the data. In the next step, quantile regressions are estimated at each wavelet
scale to assess the conditional effects of oil prices and economic policy uncertainty across different
quantiles of the inflation distribution. This framework enables the identification of asymmetric inflation
responses under low, medium, and high inflation regimes. To ensure the robustness of the results,
conventional unit root tests and quantile-based stationarity tests are employed, confirming the
stationarity of the variables.
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Results and Discussion

The empirical results reveal substantial heterogeneity in the effects of economic policy uncertainty and
oil prices on inflation across different time horizons and quantiles. Economic policy uncertainty exerts
a positive and statistically significant effect on inflation in the short run across most quantiles, indicating
the rapid transmission of uncertainty shocks through expectation and policy credibility channels. In the
context of Iran’s economy, frequent policy changes, sanctions, and institutional ambiguity intensify
precautionary pricing behavior and increase inflationary pressures. In the medium term, the effect of
economic policy uncertainty strengthens at both tails of the inflation distribution, suggesting a more
pronounced impact during periods of very low or very high inflation. During high-inflation episodes,
uncertainty amplifies inflation expectations and reduces the effectiveness of stabilization policies. In the
long run, the effect of economic policy uncertainty gradually weakens as economic agents partially adapt
to persistent uncertainty; nevertheless, this effect remains significant in high-inflation regimes,
indicating the presence of lasting structural consequences. In contrast, oil price shocks exhibit a different
pattern. The short-term effect of oil prices on inflation is relatively limited, reflecting institutional
rigidities and policy interventions in the short run. However, over the medium and long term, oil prices
generate strong and persistent inflationary effects, particularly at higher inflation quantiles. This finding
underscores the structural role of oil revenues in Iran’s fiscal and monetary transmission mechanisms.
Overall, the results indicate that inflation dynamics in Iran are highly time- and distribution-dependent.
Accordingly, effective anti-inflationary policies should adopt a horizon-specific approach, combining
short-term exchange rate stabilization, medium-term reductions in policy uncertainty through greater
transparency and stability, and long-term structural reforms aimed at reducing oil dependence and
strengthening policy credibility
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Quantile Process Estimates
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