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Abstract

The monetary base, as a key instrument of monetary policy, plays a central role in regulating
liquidity and controlling inflation. Its main components—currency in circulation and
commercial banks’ reserves with the central bank—directly influence liquidity, thereby shaping
the overall price level and economic stability. Inflation, defined as a sustained and general
increase in prices, is strongly dependent on the effective management of the monetary base.
Well-designed policies in this area are therefore essential for maintaining economic balance.
This study investigates the short- and long-term effects of the components of the monetary base
on inflation in Iran from 1991 to 2023, using the Autoregressive Distributed Lag (ARDL) model.
The findings show that in the short term, currency in circulation significantly reduces inflation,
while banks’ reserves at the central bank and GDP have no significant impact. In the long term,
both currency in circulation and bank reserves exert significant negative effects on inflation,
whereas GDP shifts from being insignificant to exerting a significant positive effect. These
results underscore the importance of sound monetary base management and sustainable
economic growth in controlling inflation and ensuring macroeconomic stability.
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Introduction

Money and monetary policy are fundamental pillars of macroeconomic analysis. By managing
the monetary base and overall liquidity, monetary policy plays a crucial role in achieving objectives
such as price stability, economic growth, and reduced unemployment (Mishkin, 2019). The
monetary base, which consists of currency in circulation and commercial banks’ reserves held at the
central bank, is a primary channel through which monetary policy affects the broader economy
(Goodhart, 1989).

This study focuses on the disaggregated effects of these components on inflation in Iran. Previous
research has shown that an increase in currency in circulation expands liquidity, stimulates aggregate
demand, and can lead to higher inflation. Conversely, bank reserves can act as a stabilizing
mechanism, helping to curb inflationary pressures (Sobhani et al., 2019).

To explore these relationships, the Autoregressive Distributed Lag (ARDL) model is employed.
The ARDL framework allows simultaneous estimation of short- and long-term dynamics and is
suitable for data with variables integrated at different orders. Its flexibility in lag selection and ability
to avoid autocorrelation make it a widely used tool in econometric analysis.

Understanding how currency in circulation, bank reserves, and GDP interact with inflation
provides valuable guidance for policymakers, particularly in managing liquidity and addressing
inflationary fluctuations. A precise understanding of these dynamics facilitates informed decision-
making aimed at achieving sustainable economic growth and price stability.

Methodology

This study examines the impact of Iran’s monetary base components—currency in circulation,
commercial banks’ reserves at the central bank, and GDP-—on inflation from 1991 to 2023. The
ARDL model, introduced by Pesaran and Shin (1999), is used due to its ability to capture both short-
and long-term relationships and handle variables with mixed stationarity.

The analysis is descriptive and retrospective, relying on historical data and correlation analysis
to explore interactions among the variables. The ARDL framework also allows the derivation of an
Error Correction Model (ECM), which explains how short-term deviations adjust toward long-term
equilibrium. Dynamic lagged variables improve coefficient estimation accuracy, a critical feature
for modeling economic behavior over time.

Yt = O(Xt + bXt—l + CYt—l + ut (1)
Pesaran and colleagues (2001) demonstrated that in Autoregressive Distributed Lag (ARDL)
models, if the lag structure is properly specified and the cointegration vector is estimated using the
least squares method, the resulting estimators exhibit a normal distribution and possess lower bias

and higher efficiency, particularly in small samples. This characteristic enhances the reliability of
ARDL-based results in econometric analyses involving limited data.

K
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In the present research model, a first-order lag operator (L) is used to introduce time lags into
the variables. The vector (W) is defined as an 1S vector and includes deterministic variables such
as the intercept, dummy variables, time trend, and exogenous variables with fixed lags. The symbol
() represents the dependent variable, while the vector (X:) denotes the explanatory variables. The
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number of explanatory variables is indicated by (K), the optimal lag length for each explanatory
variable by (Q), and the optimal lag length for the dependent variable by (P). The general form of

the model, inspired by the study of Ahmadi (2019), is designed to examine the effects of monetary
policy on inflation. Its structure allows for a more precise analysis of inflation dynamics.

INF = f(GDP, CIC, CBR) 3)

In this model, the logarithm of consumer goods and services (inflation), GDP (Gross Domestic
Product), LogCIC (currency in circulation), and CBR (commercial banks' reserves with the central
bank) are included. During the estimation process, data for the variables "currency in circulation”
and "commercial banks' reserves with the central bank" were collected from the time series database,
inflation data were obtained from the [official statistics portal of the Central Bank of the Islamic
Republic of Iran], and GDP data were sourced from the [World Bank]. The results of this research
are applied in nature and can be used in regional analyses and economic policymaking.

LogINF = 3, + B;INF,_; + B,Log CIC; + B3 GDP; + B, CBR; + ¢, 4
ALogINFt = ag + pLogINF,_; + p,LogCIC,_; + p3CBR_; + p4 GDP_;
s a b
+ Z }\i ALOgINFt_i + Z T ALOgCICtj + Z Pi ACBRt_i
i=1 i=1 i=1 ®)

Z
+Zpi AGDP, ; + &
i=1
K1 = Hz = Uz = Uy
Hoipy = py = p3 =y =0 (6)
H, #0

Results and Discussion

Stationarity tests using the Augmented Dickey-Fuller method indicate that the logarithms of
inflation and currency in circulation are stationary, while bank reserves and GDP achieve stationarity
after first differencing. Bounds testing confirms a cointegrating relationship among the variables (F-
statistic = 14.02), indicating a stable long-term equilibrium between inflation and the monetary base
components. The Schwarz-Bayesian Criterion identifies one lag as optimal, balancing precision and
degrees of freedom.

Short-term results show that the second lag of inflation significantly reduces current inflation,
while the first lag is insignificant. Bank reserves in the third lag exert a significant negative effect,
highlighting their role in controlling inflation. Currency in circulation exhibits dynamic effects: a
positive impact in the current period, negative in the first two lags, and positive again in the third
lag. GDP has a significant positive effect in the current and second lags, but is insignificant in the
third.

Long-term results reveal that both currency in circulation and bank reserves have significant
negative effects on inflation, emphasizing the importance of proper monetary base management.
GDP exerts a significant positive effect, reflecting the inflationary pressure of economic growth.
The ECM coefficient of -0.99 indicates rapid adjustment toward long-term equilibrium, with
approximately 99% of deviations corrected each period.

Diagnostic tests confirm model reliability: residuals are normally distributed, free from
autocorrelation and heteroskedasticity, and the model shows no specification errors (RESET test) or
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structural breaks (CUSUM and CUSUMSQ). These results indicate that the ARDL model
effectively captures both short- and long-term inflation dynamics in Iran.

Conclusion

GDP on inflation in Iran from 1991 to 2023 using the ARDL model. Short-term analysis shows
that currency in circulation significantly reduces inflation, while other variables are not statistically
significant. In the long term, both currency in circulation and bank reserves exert negative effects
on inflation, whereas GDP has a positive impact, reflecting growth-driven price pressures.

The ECM coefficient of -0.99 indicates rapid convergence to long-term equilibrium. Diagnostic
tests and coefficient stability checks confirm the model’s validity and robustness. The findings
suggest that effective liquidity management, optimization of bank reserves, inflation targeting, and
regulation of economic growth are essential tools for ensuring macroeconomic stability.
Policymakers can use these insights to design flexible, data-driven strategies to control inflation and
support sustainable economic development.
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