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Abstract

Distinguishing the fundamental factors influencing long-term inflation trends from
temporary shocks affecting short-term fluctuations around these trends is a critical
issue for monetary policymakers. This distinction not only offers a clearer
understanding of inflationary mechanisms but also provides a basis for designing
optimal policies to control inflation across different time horizons. Consequently,
accurately identifying and managing these factors is essential for achieving
sustainable inflation stability and addressing short-term economic challenges. In
this study, the factors influencing the long-term trend and short-term fluctuations
of inflation in Iran’s economy during the period from 2008 to 2024 are examined
using monthly macroeconomic data and selected global market variables. The
Hodrick-Prescott filter is employed to separate the long-term trend from inflation
fluctuations. Subsequently, machine learning models and feature importance
analysis are applied to determine the impact of each identified factor. The results
indicate that broad money growth is the most significant determinant of the long-
term trend of inflation in Iran, accounting for approximately 78% of the variation.
In contrast, the exchange rate is identified as the primary variable affecting short-
term inflation fluctuations, though its contribution to the long-term trend is only
16%. These findings highlight the necessity of implementing sustainable policies
to manage broad money growth in order to achieve inflation stability in Iran’s
economy.
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Extended Abstract
Introduction

Inflation remains one of the most critical and persistent challenges facing the Iranian
economy, characterized by high and volatile rates that erode purchasing power and hinder
sustainable growth. A key issue for monetary policymakers is distinguishing the
fundamental drivers of long-term inflation trends from the temporary shocks that cause
short-term fluctuations around these trends. While economic theory, particularly
monetarist perspectives, often posits money supply growth as the primary long-run
determinant of inflation, economies like Iran are also subject to significant external and
internal shocks, such as exchange rate volatility, which complicates the inflationary
process. Existing studies on Iranian inflation have not sufficiently leveraged advanced
analytical techniques to disentangle these distinct components and quantify the specific
contributions of different factors to each. This study addresses this gap by employing
machine learning models to separately identify and analyze the factors influencing the
long-term trend and short-term fluctuations of inflation in Iran from 2008 to 2022. The
research aims to provide a clearer, data-driven understanding of Iran's inflationary
mechanisms, which is essential for designing effective and targeted monetary and fiscal
policies.

Method

This study utilizes monthly data from 2008 to 2022, encompassing key domestic
macroeconomic variables—such as the Consumer Price Index (CPI), broad money (M2),
exchange rate (ER), bank interest rate (BIR), GDP, and unemployment rate (UNR)—as
well as global indicators like world commodity prices, oil prices, gold prices, and various
uncertainty indices. The Hodrick-Prescott (HP) filter is first applied to the CPI series to
decompose it into a long-term trend component and short-term cyclical fluctuations. To
model and identify the determinants of these two components, several tree-based
ensemble machine learning algorithms—including Gradient Boosting (GB), Extreme
Gradient Boosting (XGB), Histogram-Based Gradient Boosting (HGB), Random Forest
(RF), and Decision Trees (DT)—are employed. The performance of these models is
evaluated using Mean Absolute Error (MAE), Mean Absolute Percentage Error (MAPE),
and Root Mean Squared Error (RMSE). Crucially, to interpret the results and quantify the
importance of each input variable, the SHapley Additive exPlanations (SHAP) approach
is used, which provides a robust measure of feature importance for the otherwise "black-
box" machine learning models.

Results and Discussion

The empirical results yield clear and distinct insights into the drivers of inflation in Iran.
For the long-term trend of inflation, broad money growth (M2) is identified as the
overwhelmingly dominant factor, accounting for approximately 78% of the variation
according to the SHAP analysis. This finding strongly aligns with monetarist theory and
underscores the fundamental role of sustained expansion in liquidity in shaping the
persistent upward path of prices. In contrast, the short-term fluctuations around this long-
term trend are primarily driven by the exchange rate, which contributes nearly 41% to
these volatilities. This highlights the critical impact of currency shocks and devaluations
in causing temporary but sharp deviations in the inflation rate. Other factors, such as
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global commodity prices, also play a secondary role in short-run fluctuations. The
analysis further reveals that while the exchange rate is significant for short-term volatility,
its contribution to the overall average inflation rate over the long term is limited to 16%,
whereas money growth explains about 78% of the average inflation. This clear separation
of effects underscores that while exchange rate shocks are potent sources of instability,
the root cause of high and persistent inflation in Iran lies in the sustained growth of broad
money.

Conclusion

This study conclusively demonstrates that the determinants of long-term inflation trends
and short-term fluctuations in Iran are distinct, necessitating a dual-pronged policy
approach. The primary policy implication is that achieving lasting inflation stability
requires a fundamental and sustained commitment to controlling the growth of broad
money through disciplined monetary and fiscal policies. This involves addressing the
underlying fiscal deficits and banking sector imbalances that fuel excessive liquidity
creation. Simultaneously, policymakers must develop robust mechanisms to manage and
mitigate short-term exchange rate shocks, which are a major source of economic
volatility. The successful application of machine learning models combined with
interpretability techniques like SHAP showcases the power of these advanced analytical
tools in providing nuanced insights into complex economic phenomena like inflation.
Future research could extend this methodology to incorporate real-time data or explore
the dynamic interactions between these factors in a more granular framework.
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