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Abstract

One of the most important concerns of housing policymakers worldwide is the emergence
of a price volatility. There are two types of demand, including consumption and speculation,
and speculators can both cause the housing market to prosperity by increasing transactions
at the house market, and also can increase price fluctuations in the housing market by
stimulating inflationary expectations. The aim of the present study is to simulate a housing
price volatility and examine the effect of speculation on the housing price volatility in the
city of Shiraz. For this purpose, an agent-based model was used, considering four active
agents in the housing market, including the seller, the buyer (sellers and buyers are present
in the market with two motives of personal consumption and speculation), the developer,
and real estate. Calibrated with data up to early 2022, the model simulates scenarios with
varying proportions of speculative buyers, from 100% to 0%, over an eight-year forecast
horizon ending in 2030. Results show that reducing speculative participation consistently
decreases volatility magnitude, with the largest reduction—approximately 25%—occurring
when speculators comprise 60% of buyers.

Keywords: Agent-Based Modeling, Housing Speculation, Housing Price Volatility,
Housing Market Dynamics, Heterogeneous Belief.

JEL Classification: R31, D84, C63, R32, G12.

1. PhD Student in Economics, Department of Economics, Faculty of Economic, Shiraz Univercity, Shiraz, Iran.
2. Associate Professor, Department of Economics, Faculty of Economic, Shiraz Univercity, Shiraz, Iran (Corresponding
Author). Email: zdehghan@shirazu.ac.ir

Citations: Parang, S. & Dehghan Shabani, Z., (2026). “Agent-Based Simulation of Housing Price Volatility: The Impact of
Speculative Behavior on Housing Market Dynamics (Case Study: Shiraz city)”. Journal of Applied Economics Studies in
Iran, 15(57): 271-300. https://doi.org/10.22084/aes.2025.31402.3816

Homepage of this Article: https://aes.basu.ac.ir/article 6447.html?lang=en


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-1019-4983

Parang & Dehghan Shabani: o) I L‘f’ v /KJJL—/;;L“/UW E

The housing market constitutes one of the largest and most impactful sectors within any
national economy, playing a pivotal role in securing household welfare, facilitating long-
term capital formation, and underpinning overall financial stability (Goodman & Mayer,

1. Introduction

2018). Among the foremost challenges confronting economic researchers globally is the
phenomenon of housing price volatility, which can precipitate severe economic distortions
(Shiller, 2015). Empirical evidence suggests that the extensive participation of speculators
in housing markets often induces pronounced price volatility over extended periods
(Glavatskiy, 2020). Rising housing prices have a direct effect on the cost of living by
increasing the housing expenditure share within household consumption baskets. This, in
turn, can lead to significant macroeconomic repercussions including shifts in consumption
behavior, acceleration of inflationary trends, widening income inequality, and social
instability (Case & Shiller, 2003).

Data released by the Statistical Center of Iran reveal that since 2019, housing prices in
Shiraz have deviated upward from their long-term equilibrium trend, indicative of the
starting potential housing price volatility. Concurrently, the General Population and
Housing Census reports a growing stock of vacant residential units nationwide. This trend
is largely attributable to increased housing acquisitions for capital investment purposes and
a surge in speculative demand. In light of the considerable economic and societal
challenges posed by housing volatility and speculative activity, it is imperative to deploy
robust simulation methods to analyze the mechanisms underlying volatility formation and
escalation. A comprehensive examination of speculation’s role offers critical insights that
can inform effective policy interventions aimed at stabilizing the housing market.

This study seeks to address two fundamental questions: To what extent do speculators
exacerbate housing price volatility? And if speculation intensifies these volatility, does this
necessitate the complete withdrawal of speculators from the housing market to restore
equilibrium? To answer these questions, a simulation model capturing the complex
dynamics of the housing market must be developed. Agent-based modeling (ABM)
emerges as a particularly suitable approach, offering a flexible and powerful framework to
represent heterogeneous agents, their adaptive behaviors, learning capabilities, and
interactive decision-making processes. By modeling individual agents’ actions and
interactions, ABM enables the replication of housing market dynamics with a high degree
of realism. Accordingly, this study constructs an agent-based model grounded in empirical
data from Shiraz’s housing market to explore the impact of speculation on housing price
volatility. Beyond contributing to the theoretical literature, the findings aim to assist
policymakers in designing targeted strategies that mitigate speculative excesses and
promote sustainable housing market development.

2. Materials and Methods

In this research, an agent-based model is used, considering four active agents in the housing
market: sellers, buyers (including sellers and buyers with personal consumption and
speculative motivations), developer, and real estate agencies, to investigate the dynamic
processes of the housing market. To forecast the housing prices in Shiraz over an eight-
year period, statistics and information until the beginning of 2022 have been incorporated
into the model, and the model simulates scenarios with varying proportions of speculative
buyers, from 100% to 0%.
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3. Data

Statistics and information related to the variables used in this study, housing prices in
different areas of Shiraz and the number of building permits as the equivalent of the number
of housing supplied, were collected from the statistics department of the Shiraz
Municipality Revenue Department. The data of these two variables from Farvardin 1400
to Farvardin 1401 were entered into the designed model of the Shiraz housing market in
the AnyLogic software.

4. Discussion
The results of the study show that with a decrease in the level of speculation, the housing
price volatility in Shiraz city decreases, but the rate of decrease in the price volatility is not
the same. When 100 percent of buyers are speculators, the price volatility will remain at
the same initial level. Up to a level of 60 percent of all buyers, the price volatility will
decrease further as the number of speculators decreases. Therefore, up to this part of the
results indicate that the fewer speculators enter the market, the more the housing price
volatility will decrease over the next 8 years. The greatest decrease occurred when the
number of speculators out of all buyers was 60 percent, and the housing price volatility
decreased by about 25 percent by 1409. According to the theory of interventionists who
consider the activities of speculators to be the reason for price fluctuations and the housing
price volatility, then the decrease in the number of speculators will cause a further decrease
in the housing price volatility over the next 8 years. These results are consistent with the
study of Khodadkashi and Razban (2014) and Gholizadeh et al. (2014) and speculators play
a significant role in the existence of volatility and the intensification of price fluctuations,
and with the reduction of the share of speculators, the housing price volatility is decreasing.
However, with the reduction of the level of speculator buyers to 50 percent and more
than the total buyers, the housing price volatility is at a higher level and the rate of reduction
of the housing price volatility decreases. Under these conditions, the rate of reduction of
the predicted price volatility is approximately between 10 and 13 percent. According to the
study of Jeffe and Sirmans (1989), speculators can work for the benefit of society because
they help absorb excess housing inventory and lead to a more orderly allocation of
resources in the housing market. Therefore, speculators can be a major incentive for buying
real estate and pave the way for clearing excess inventory and creating balance in the
market.

5. Conclusion
According to the research findings, a further reduction in speculation does not necessarily
mean a further reduction in the housing price volatility. There must always be a number of
speculators active in the housing market so that some of the resources in the housing market
are optimally allocated and transactions take place in the market; if the number of
speculators decreases below a certain number, the volume of transactions in the market will
drop sharply, and according to the supporters of the market efficiency hypothesis, lower
trading volume leads to higher price fluctuations and the housing price volatility will not
be controlled.

According to the results presented, it can be stated that reducing speculators to a certain
percentage can reduce the housing price volatility in the country and specifically in the
housing market of Shiraz. Therefore, policymakers should consider expanding and
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strengthening policies that affect the motivation of speculators. To do this, first, the

government should complete the information resources in the housing market on the
number of vacant houses and the share of speculators in the housing market. Among the
tools that the government can implement to control speculators in the housing market is the
imposition of various taxes such as a tax on vacant houses and a tax on property. However,
it is important to estimate the optimal number of traders in the housing market before
implementing the policy and then select the appropriate tax rate according to the conditions,
because the tax rate should not be such that all traders exit the market.
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Tab. 1: Exogenous and Endogenous Locational Quality Index of Shiraz Districts (Adapted
from: Rafieian et al., 2017)
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Graph. 1: Housing Price Volatility in Shiraz (Researcher's Calculations).
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Total Buyers (Research Findings).
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