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Abstract

Housing price dynamics and their persistence in response to economic and political shocks remain a major
concern for policymakers and housing market participants. Determining whether shocks to the housing
market have only transitory effects or leave lasting impacts on housing prices is essential for designing
effective housing policies. This study examines the persistence and long-memory properties of both real
and nominal housing prices, measured as the average price per square meter, in Tehran over the period
from April 2016 to August 2024 using the Autoregressive Fractionally Integrated Moving Average
(ARFIMA) model. The results indicate that both real and nominal housing price series exhibit long-
memory behavior, implying that shocks to the housing market dissipate only gradually and that their effects
persist over time. Among the three major shocks considered in this study—the U.S. withdrawal from the
Joint Comprehensive Plan of Action (JCPOA), the COVID-19 pandemic, and the 2020 exchange-rate
shock together with the sharp increase in housing prices in 2022—only the COVID-19 shock had a direct
and statistically significant effect on real housing prices. In contrast, none of the dummy variables was
statistically significant in the nominal price model. These findings suggest that most of the impact of these
shocks is transmitted through the long-memory structure of the housing market rather than through their
direct effects. Given the presence of long memory, short-term policy interventions are unlikely to be
effective, as the effects of shocks fade only gradually. Therefore, housing policies should adopt a long-term
perspective and be supported by stable monetary and fiscal policies.
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Introduction

House prices are widely recognized as a leading indicator of economic activity and inflation and
therefore provide valuable information about the direction of the real economy. The housing sector
influences household wealth, borrowing capacity, consumption decisions, and employment in
construction and related industries. Moreover, housing price bubbles may lead to inefficient
investment and reduce overall economic efficiency by driving asset prices away from their
fundamental values. Understanding the time-series behavior of house prices is therefore essential
for assessing the effects of economic shocks and structural changes on households, firms, and the
broader economy. In addition, market participants and real estate intermediaries rely heavily on
housing price trends when making investment and business decisions, making the statistical
properties of house prices an important area of research.

One of the key characteristics frequently observed in housing markets is price persistence, or
long memory. Determining whether shocks to housing prices are temporary and eventually
disappear or have permanent effects is of considerable importance for economic policy. This issue
is particularly relevant in Iran, where housing serves not only as a consumption good but also as a
major investment asset and a hedge against inflation. Housing accounted for approximately 55.8%
of total urban household expenditure in 1402 (2023-2024), highlighting its economic significance.
In recent years, the Tehran housing market has also been exposed to several major economic and
political shocks, including the U.S. withdrawal from the Joint Comprehensive Plan of Action
(JCPOA), the COVID-19 pandemic, and substantial exchange-rate fluctuations accompanied by a
sharp increase in housing prices. Against this background, the present study investigates the
persistence and long-memory characteristics of both real and nominal average house prices per
square meter in Tehran over the period from April 2016 to August 2024.

Methodology

Given the potential persistence of housing prices, this study employs the Autoregressive
Fractionally Integrated Moving Average (ARFIMA) model. Unlike conventional ARIMA models,
the ARFIMA framework allows the differencing parameter to take fractional values, making it
particularly suitable for capturing long-memory processes and measuring the degree of persistence
in housing prices. The fractional integration parameter, d, indicates whether shocks dissipate rapidly
or continue to influence future price movements over an extended period. Consequently, ARFIMA
provides a flexible framework for distinguishing between short-run fluctuations and persistent long-
run dynamics.

The analysis is based on monthly data obtained from the Central Bank of Iran covering the period
from April 2016 to August 2024. Two separate models are estimated using the nominal average
price per square meter of housing and the real housing price series, with the latter obtained by
deflating nominal prices using the Consumer Price Index (CPI) for urban households. To account
for major structural events, dummy variables are incorporated for three key shocks: the U.S.
withdrawal from the JCPOA, the COVID-19 pandemic, and the sharp increase in housing prices
during 2022.

Results and Discussion

Preliminary analyses, including conventional stationarity tests and structural break tests, indicate
that the housing price series exhibit complex dynamic behavior. The ARFIMA estimation results
provide clear evidence of long-memory characteristics in both nominal and real housing prices in
Tehran. The estimated fractional integration parameter falls within the range associated with long-
memory processes, implying that shocks to housing prices are persistent and dissipate gradually over
time.

A comparison of the two models reveals notable differences in the impact of structural shocks.
In the real house price model, only the dummy variable representing the COVID-19 pandemic has
a statistically significant effect, suggesting that the pandemic directly influenced inflation-adjusted
housing prices. By contrast, neither the U.S. withdrawal from the JCPOA nor the sharp increase in
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housing prices in 2022 exerts a statistically significant direct effect after controlling for long-
memory dynamics. In the nominal house price model, none of the structural dummy variables is
statistically significant. These findings suggest that most of the impact of economic and political
shocks is transmitted through the persistent long-memory structure of the housing market rather than
through immediate changes associated with individual events.

Conclusion

The findings indicate that both nominal and real housing prices in Tehran exhibit significant
long-memory behavior, implying that the effects of shocks persist for a prolonged period and adjust
only gradually. While the COVID-19 pandemic has a significant direct impact on real housing
prices, none of the structural shocks is statistically significant in the nominal price model. This
comparison highlights the importance of distinguishing between nominal and inflation-adjusted
housing prices when evaluating the effects of major economic shocks.

From a policy perspective, the existence of long memory suggests that short-term and isolated
interventions are unlikely to stabilize the housing market effectively. Instead, sustainable housing
market management requires long-term and consistent monetary, fiscal, and housing policies
capable of reducing uncertainty and improving market stability. Distinguishing between nominal
and real housing prices also provides policymakers with a clearer understanding of the underlying
dynamics of the housing market and the true persistence of housing price movements.
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1. Autocorrelation Function
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1. Zivot-Andrews
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