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The purpose of this article is to analyze the effect of the heterogeneous
behavior of investors in the housing sector on housing prices and finally on
Iran's economic growth during the period 2001:3-2020:3. For this purpose,
first, the effec of herding behavior and overconfidence of investors on
housing prices and then the effect of housing prices on economic growth was
estimated by Smooth Transition Regression (STR) method.Then, by
calculating the Sobel statistic, the mediating role of the housing price in the
transmission of the investors' behavior in the housing sector on economic
growth was tested. The results showed that the housing price and economic
growth functions have one threshold and two regimes. The imitative
behavior of a previous period is the transition variable of the housing price
function with one threshold equal to 0.0051%. The housing price is also a
variable of economic growth function transfer with a threshold equal to
0.0266%. The estimated coefficients of the first and second regimes indicate
the asymmetric behavior of investors on housing prices. The estimation of
the economic growth function showed that housing prices had a negative
effect on economic growth in the first and second regimes, but this effect
was strengthened in the second regime. The calculation of Sobel's statistic
also showed that the housing price had a mediating role in transferring the
effect of herding behavior on economic growth, but it did not act as a
mediator in transferring the effect of overconfidence on economic growth.
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Introduction

In addition to being an essential need as a shelter for humans, housing becomes a capital asset that allows owners to
save wealth for reasons such as durability and the relative correlation of its price with economic foundations (Benjamin
et al., 2004)

Empirical studies indicate that in recent years, investing in real estate is one of the most appropriate investment options
due to the combination of risk and return of housing in the medium and long term, and it becomes an alternative to
other capital assets such as gold, stock, currency and interest on bank deposits.

Behavioural economics considers behavioural aspects such as herding behaviour and overconfidence

are Efficacious factors in people's investment decisions; therefore, the housing market and the national economy are
affected. According to the mentioned materials, it is predictable that investors' Overconfidence and Herding
behaviour can affect the price in the housing market, and the purpose of this article will be to investigate this issue.
Housing as an asset and durable consumer goods can play a significant role in economic growth. Therefore, it is
predictable that the behavioural characteristics of investors can also affect economic growth through changes in
housing prices. (Najimidani et al., 2011).

The housing market and economic growth are affected by investors' behaviour and the increase in housing prices.
However, there is a lack of research examining the effects of investors' behaviour in the housing market and
macroeconomics, particularly regarding overconfidence and herding behaviour. This study aims to investigate the
impact of behavioural economics on economic growth, addressing this research gap. The study will cover the period
from the first quarter of 2010 to the first quarter of 2019 in Iran.

Method

To analyse the non-linear effects of investor behaviour in the housing market on housing prices using the model
proposed by Negneh et al. (2017) and Lan (2014). Two behavioural variables, overconfidence and herding behaviour
in the housing market, are considered. Thus, the proposed non-linear model is:
AHP; = [ag + a1 CS; + 0, EO] + [ap” + oy 'CS¢ + a2 EO¢]. Gup(qe Yup Cup) + @ (1)

In pattern (1), A represents the remainder of current values from past values, HP; represents the housing prices,
EO, is Overconfidence, and CS; is herding behaviour. Gyp is the housing price transmission function that includes a
continuous function of the transmission variable g, the transmission speed, and the threshold value cyp. The study
utilizes the model developed by Lin et al. (2019) to examine the impact of housing prices on economic growth. The
growth equation for employing smooth transition regression is:

AGDP, = [By + B1CS¢ + B, TU¢] + [Bo + B1CS¢ + B> TU]. Gup(de Yup Cup) + & (M
In model (2), GDP, measures the dependent variable of economic growth and is equal to the percentage increase in
gross domestic product or gross domestic income. HP, is the independent variable of housing price S, intercept, §; are
the coefficients of the linear part, and ;" are the coefficients of the non-linear part. &, represents the model error
component. G¢pp is the economic growth transfer function, a continuous function of the transfer variables, , the
transfer rate of y;pp, and the threshold value of cgpp.
The heterogeneous effects of housing market investors' behaviour through housing prices on economic growth
are measured using Sobel's statistic:

Sobel = ab

1)

sZsf+a2s? +b2si
In equation (1), a is the coefficient of the path from the independent variable to the mediator, b is the coefficient of the
path from the mediator to the dependent variable, sa is the standard deviation of the coefficient a (the ratio of the
coefficient to the statistic ta) and sb is the standard deviation of the coefficient b (the ratio of the coefficient to the
statistic tb).
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In this research, to ensure the stationary of the variables of the patterns, the seasonal stationary test was performed by
the Hylleberg, Engle, Granger and Yoo (HEGY) method, using Eviuse 10 software, and its results are listed in
Table (1).
Table 1. The results of the stationary test of research variables using Hylleberg, Engle, Granger, Yoo (HEGY) method
(source: research findings)

STATISTICAL | T STATISTIC | VARIABLE VARIABLE NAME
PROBABILITY SYMBOL
0.0000 17.144 AGDP, Gross domestic product
remainder
0.0000 50.064 AHP, The remainder in housing
prices
0.0000 21.505 ACS, remainders in herding
behavior
0.0002 42.482 ATU, Remainder in overconfidence

Source: Research findings

Table 2. The result of estimating pattern by STR method (source: research findings)

The non-linear part of the The linear part of the
pattern pattern
. - - c
second austerity plan the first austerity plan variable Variable mame %
Statistical Coefficient Statistical Coefficient symbol o
probability probability
The first break
0.0021 0.261 0.0000 0.678 AHP,_, in housing
prices
herdi
0.0019 0474 0.0002 0.543 ACS, erding
behavior
first break
0.0091 0.418 0.0056 -0.393 *ACS_4 herding
*pehaviour
0.7114 -0.066 0.6012 0.085 ATU, Overcogf'denc 1
first break
0.0930 0.295 0.4969 -0.101 ATU,_,  overconfidenc
e
0.3417 -0.002 0.0075 0.005 C intercept
R?=0.814 R%=0.775 cqp=0.0051 qr = ACS;_, Y Hp = -7.2952
The non-linear part of the The linear part of the
pattern pattern
second austerity plan the first austerity plan i
. VP _I . ustery p L. variable Variable name
Statistical . Statistical ~ Coeffici symbol
. Coefficient .
probability probability ent
The firstbreak 2
0.0000 0.711 0.0000 -0.311 AGDP,_, in economic

growth
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0.0973 6.918 0.0701 -7.683 “AHP; *House price
The first break
0.0000 -9.788 0.0000 5.271 AHP,_, in housing
prices
0.9469 0.008 0.6656 0.053 o Intercept
0.0000 -0.008 0.0000 0.005 Trend Time process
R?=0.531 R%?=0.449 copr=0.0266 s = AHP, yeop =9.735

represents the transfer variable =

Table 3. The results of calculating the Sobel statistic to determine the heterogeneous effects of the behavior of investors in
the housing sector on economic growth (source: research findings)

critical Sobel Heterogeneous effect of housing investors' behavior on
limit statistics | economic growth
1.96 2 058 Heterogeneous effect of herding behaviour on economic growth
' ' through housing prices
1.96 0537 Heterogeneous effect of overconfidence on economic growth

through housing prices

Results

According to the results of table (1), all variables of the probability of t statistic, at the 99% level, reject the null
hypothesis of a unit root. In this way, all the variables are at the level of stationary.

The results of the table(2) are as follows, the Threshold value of the transfer variable (ACS;_,) for the housing price
model is equal to 0.0051 per cent. Thus, when the remainder of the Herding behaviour of a previous period has not yet
reached the value of 0.0051%, the housing price differential function is in the first austerity plan. After the remainder
of the herding behaviour of a previous period has reached the value of 0.0051%, the above function will be placed in
the second austerity plan.

In other words, the housing price remainder changes the austerity after passing the first break of the Herding behaviour
remainder from the threshold. The slope of the transfer function, which indicates the transfer speed from the first to
the second austerity, is also equal to 7.29527, which shows the appropriate transfer speed.

In the STR model, each variable's coefficient is the sum of its significant coefficients and intervals. Table (4) results
show that in the linear part of the housing price pattern, specifically before crossing the threshold, the herding
behaviour variable and its interruptions yield a positive result of 0.15. In the non-linear part of the model or other
words, in the second austerity (after crossing the threshold), the result of the variable coefficients of herding behaviour
is positive and equal to 0.235. Thus, the effect of this variable on housing prices has increased in the second austerity
compared to the first austerity. On the other hand, the first break of the housing price remainder in the first austerity
has an effect equal to 0.678, and in the second austerity, there is an effect equivalent to 0.261 on the housing price
remainder. The result of variable coefficients of overconfidence in the first austerity did not have a critical effect on
housing prices. In the second austerity, the result of the significant coefficients of the over-optimism variable had a
positive effect equal to 0.295 on housing prices.

Table (2) shows the results of this analysis, the Threshold of the transition variable( AHPt) of the economic growth
pattern is equivalent to 0.0266 per cent. This value shows the transition point of the economic growth function and the
beginning of the second limit austerity.

Thus, when the housing price remainder has not reached 0.0266%, the economic growth function is in the first austerity
plan. After the housing price remainder is closed to 0.0266%, the above function is in the second austerity plan. The
slope of the transfer function, which indicates the speed transfer from the first to the second austerity, is equal to

9.7352.

The results of Table (4) indicate that in the linear part of the economic growth pattern, or other words, in the first
austerity, the result of the variable coefficients of the housing price is negative and equal to -2.412. In the non-linear
part of the model, or other words, in the second austerity, the coefficients of the mentioned variable are negative and
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equal to -2.870. Also, the first break of economic growth in the first austerity had an effect equivalent to -0.311, and
in the second austerity plan, an effect equal to 0.711 on economic growth.

If the absolute value of the calculated Sobel statistic exceeds 1.96, it confirms the presence of a mediation
relationship. Based on the results of Table (3), it is evident that the Sobel statistic exceeds 1.96 only for the
heterogeneous effect of herding behaviour on economic growth through housing prices.

Thus, housing prices have only acted as a mediator of the impact of herding behaviour on economic growth, while it
doesn't mediate the effect of overconfidence behaviour on economic growth

Conclusion:

The present article aimed to analyze the effect of the investors' heterogeneous behaviour in the housing sector in Iran
from 1:1380 to 1:399. The results of estimating the housing price model using the smooth transition regression (STR)
estimator are as follows:

- When the herding behaviour of the investors in the housing sector in the previous period reached a threshold of
0.0051%, the function of the housing price was transferred and placed in another austerity.

In the first austerity and before reaching the threshold, the increase in herding behaviour of housing sector investors
led to a 0.15% increase in housing prices, and the rising overconfidence did not affect housing prices.

In the second austerity, the mentioned effect on the herding behaviour variable remains positive at 0.235%, with an
accompanying increase. Additionally, the impact of overconfidence has become significant in the second austerity,
reaching 0.295%.

- According to the estimated coefficients of the first and second austerity measures, the asymmetric effects on housing

prices in Iran during the period under review were due to the heterogeneous behaviour of investors in the housing
sector.
The result of estimating the economic growth pattern using the smooth transition regression method is as follows:

-When the housing price changes reach a threshold equal to 0.0266%, the function of economic growth is transferred
and placed in another austerity.

In the first austerity, rising one per cent in housing prices resulted in a 2.412 per cent decline in the economic growth
rate. In the second austerity, the negative impact of housing prices on economic growth amplified, such that a one per
cent increase in housing prices caused a 2.870 per cent decrease in Iran's economic growth.

The results of the Sobel statistic calculation showed that the housing price could mediate the herding behaviour of
housing sector investors on economic growth but not the effect of the overconfidence of housing sector investors on
economic growth.
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