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Previous research on how unemployment influences house prices is
limited by employing a symmetric approach to cointegration. The
symmetric method masks the underlying link between unemployment
and housing prices. This study examines the impact of unemployment
on house prices across 20 Organisation for Economic Co-operation and
Development (OECD) economies by using an asymmetric approach to
cointegration. The current research additionally leverages Hatemi-J
causality to bolster the asymmetric causation between unemployment
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and house prices. According to the symmetric approach, 13 of the 20
OECD economies in the short run and 9 economies in the long run have
at least one lagged significant coefficient associated with the LnUN
variable. The asymmetric effects demonstrate a significant short- and
long-term asymmetric association between unemployment and house
prices in the instance of 16 OECD nations. The Hatemi-J causality
results demonstrate that in each of the selected economies, there is
evidence of an asymmetric bidirectional causal relationship between
unemployment and house prices, as shown by at least one significant
variable that runs either from unemployment to house prices or from
house prices to unemployment.

Keywords

House prices; Hatemi-J; Unemployment; Non-ARDL

1. Introduction

The value of a house is determined by housing supply and demand, according
to the neoclassical framework. As a result, any factor that alters supply and
demand will affect home prices. The cost of land and construction, as well as
the availability of credit to cover these costs, are important factors in
determining supply, whereas household income, mortgage rates, and
demographics are important factors in determining demand (Gallin 2006;
Geerolf and Grjebine 2014; Chen and Patel 1998). The housing market and
other areas of the economy, however, may be significantly impacted by the
extreme volatility in real estate values. For instance, the Great Recession of
2008 was attributed to the collapse of the American housing market bubble.
Housing price increases that are abnormally high must stop, mostly due to
excessive lending to illegitimate homebuyers and subprime mortgages. The
collapse of the construction sector, which increased unemployment, affected
other areas of the economy as well as the overall unemployment rate (Abelson
et al. 2005; Apergis 2003; and Apergis, and Rezitis 2003). As a result, many
people who were out of work and unable to make their mortgage payments were
forced to sell their house or file for foreclosure, further lowering property
values. The literature indicates that these two macro elements can impact one
another (Katrakilidis and Trachanas 2012; Bhattacharya and Waymire 2009).
Since household income and interest rates are the two main factors that
influence home prices, almost all studies on the housing market have focused
on these two factors. These studies have also attempted to establish both a short-
run causal relationship and a long-term relationship between these two
variables. Here are a few examples: Katrakilidis and Trachanas (2009); Liu et
al. (2016); Gallin (2006); Droes and van de Minne (2016); Case and Shiller
(2003); Abelson et al. (2005); Apergis (2003) and Bahmani-Oskooee and
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Ghodsi (2016).! The majority of these studies have looked at short- or long-
term correlations between house prices and income or other factors other than
unemployment rates in various nations.

In several of the recent past research studies, the relationship between housing
prices and unemployment has been examined, with most of them based on the
assumption of a symmetric relationship between the two factors. For instance,
Geerolf and Grjebine (2014) explore the causal association between house price
increases and unemployment trends in 34 countries over a 40-year period.
When property taxes are employed as an instrument for housing prices, the
study finds that a 10% increase in house prices results in a 3.4% drop in
unemployment. Byun (2010) forecasts the impact of a housing bubble on
employment in the United States (US) and finds that it generated between 1.2
million and 1.7 million jobs in 2005. Geerolf and Grjebine (2014) suggest that
rising property prices help to lower the unemployment rate by influencing labor
demand. Peek and Wilcox (1991) establish a supply and demand relationship
for housing in the US and find that declining unemployment and interest rates
contributed to the late 1980s rebound in home values. Apergis (2003) and
Apergis and Rezitis (2003) employ Greek data and conclude that the key factors
that influence Greek home prices are interest rates, inflation, and employment.
Irandoust (2019) finds no direct causal relationship between the rate of
unemployment and property values. Branch et al. (2014) suggest that a financial
transformation that increases the collateral of a home would raise housing value
and decrease unemployment.

One limitation of these studies that investigate a symmetric relationship
between house prices and unemployment is that they may fail to capture the
complexities of the housing market and labor market. The relationship between
housing prices and unemployment is likely to be nonlinear and asymmetric,
which means that changes in one variable may not have the same effect as
changes in the other variable. For example, Bahmani-Oskooee and Ghodsi
(2018) study the asymmetric influence of unemployment on house prices across
various states in the US and find that declining house prices increase the
unemployment rate in 39 states, while increasing house prices lead to
unemployment in only 19 states. Therefore, studies that assume a symmetric
relationship may oversimplify the relationship and miss important nuances.
Real-world dynamics can be much more complex, and there may be non-linear
relationships, lags, and feedback loops between house prices and
unemployment (Su and Quigley, 2013). Furthermore, studies that focus on
symmetric relationships may not capture the full range of effects that house
prices can have on employment. For example, rising house prices may increase
construction employment, but also lead to higher costs of living, which could
make it more difficult for employers to attract and retain workers. Similarly,
falling house prices could reduce demand for new construction, but also make

1 Although this study looks at asymmetric effects, it has also examined the symmetric
effects in the case of the US.
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homes more affordable, which could stimulate demand for other goods and
services and lead to job creation in other sectors. Additionally, many studies
have already established an asymmetric relationship between house prices and
unemployment (see for example, Capozza and Seguin, 2003; lhlanfeldt and
Mayock, 2010).

There are several potential reasons for the asymmetric relationship between
house prices and unemployment, including credit and supply constraints,
confidence effects, and interest rates. According to Mian and Sufi (2011),
households that face tighter credit constraints during recessions may be more
likely to default on their mortgage, thus leading to a decline in house prices.
However, during expansions, households may face looser credit constraints,
which can lead to an increase in house prices.

Unemployment psychologically affects consumer sentiment and behaviors.
When people are unemployed or know someone who is not employed, they feel
economically insecure. They may be apprehensive about their own job
prospects, which causes them to lose faith in the economy as a whole. Their
confidence level may diminish as they become more hesitant to make purchases
including new homes (Mueller, 1966). Gyourko et al. (2013) suggest that
supply constraints in the housing market can also lead to an asymmetric
relationship between house prices and unemployment. During periods of rising
unemployment, housing construction may decline, which leads to a decrease in
the supply of homes and a subsequent increase in house prices. However, during
periods of falling unemployment, housing construction may increase, thus
leading to an increase in the supply of homes and a subsequent decrease in
house prices. Finally, changes in interest rates can also impact the relationship
between house prices and unemployment. During periods of rising
unemployment, central banks may lower interest rates to stimulate economic
activity, which leads to an increase in demand for homes and a subsequent
increase in house prices. Conversely, during periods of falling unemployment,
central banks may raise interest rates to prevent inflation, thus leading to a
decrease in demand for homes and a subsequent decrease in house prices (Zhao,
et.al 2022; Lee and Park, 2022).

The current study adds to the existing literature in several ways. First, instead
of focusing on a single country, we analyze the causal relationship between
unemployment and housing prices in 20 industrialized economies. Second, we
examine the causal link between unemployment and home prices by using both
linear and nonlinear autoregressive distributed lag (ARDL) approaches.
Finally, this study looks to the Hatemi-J causality test to see if there is
bidirectional causation between unemployment and house prices. Theoretical
justification for bidirectional causality between house prices and
unemployment can be found in Muellbauer and Murphy (1997) who study the
housing market in the United Kingdom (UK). They suggest that an
increase/decrease in house prices may lead to an increase/decrease in
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construction and construction-related employment, respectively. This
framework implies a causal relationship from house prices to unemployment.
Another study by Irandoust (2019) also provides theoretical support for the
relationship between house prices and unemployment in the US. They suggest
that a rise in house prices may lead to an increase in consumer spending, which
may subsequently lead to a decrease in unemployment. Bahmani-Oskooee and
Ghodsi (2018) present a causal relationship from house prices to
unemployment, but also acknowledge the possibility of bidirectional causality.
Therefore, it is reasonable to consider bidirectional causality between house
prices and unemployment.

After using the Hatemi-J causality test, we find a significant short-term
asymmetric relationship between unemployment and housing prices in the case
of 12 industrial economies, but a significant long-term asymmetric association
between unemployment and housing prices in the case of 3 economies. The
Hatemi-J causality results show that in all of the selected economies, there is
evidence of asymmetric bidirectional causality between unemployment and
house prices, as evidenced by at least one significant variable that runs from
either unemployment to house prices or house prices to unemployment. The
rest of the study is structured as follows: Section 2 includes a review of the
literature. Section 3 contains the models and methods. In Section 4, we present
the empirical results and Section 5 concludes the study.

2.  Theoretical Background and Review of Literature

There are several theoretical explanations for an asymmetric relationship
between house prices and unemployment that are supported by the following.
First, house prices tend to rise faster than they fall, thus leading to asymmetric
price adjustment. Sellers are more reluctant to lower prices than buyers are to
increase them, which leads to an asymmetric relationship between house prices
and unemployment (Case and Shiller, 1990). Second, the wealth effect of house
prices on consumer spending is asymmetric, with consumers spending more
when house prices rise, but not necessarily cutting back spending to the same
extent when they fall (Shen et al., 2015). Third, the relationship between house
prices and unemployment is asymmetric due to the role of mortgage default.
Falling house prices increase the likelihood of mortgage defaults, which in turn
can lead to a rise in unemployment. However, a rise in house prices may not
necessarily lead to a corresponding decrease in unemployment (Kuttner and
Shim, 2013). Fourth, an asymmetric relationship between house prices and
unemployment may exist due to credit constraints. Falling house prices may
make it harder for homeowners to refinance their mortgages or obtain new
credit, which leads to higher unemployment rates. Rising house prices may not
have the expected positive effect on consumer spending if households are
constrained in their ability to borrow (Mishkin, 2007; Li and Yao, 2007).
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According to the literature review in Catte et al. (2004), Algieri (2013) and
Cheng et al. (2020), there are several factors that contribute to the lead and lag
in the causality between house prices and unemployment. These factors include
changes in housing supply, credit conditions and demographics, the wealth
effect, and the business cycle. Housing supply changes can affect house prices,
which in turn, affect demand for labor and unemployment rates. Credit
conditions, such as tightening credit availability, can affect both house prices
and unemployment rates. Changes in demographics can impact demand for
housing and subsequently affect house prices and unemployment rates. The
wealth effect from changes in house prices can also impact household
consumption and investment decisions, thus resulting in changes in
unemployment rates. Finally, the business cycle can impact both house prices
and unemployment rates such as during a recession. Overall, the relationship
between house prices and unemployment rates is complex and context-specific,
with various factors that influence the direction and magnitude of causality.

In the past two decades, several studies have focused on the impact of
unemployment on house prices in different regions of the world. The literature
also provides a theoretical context that helps to understand the unemployment
and housing price nexus. Ahmet (2021) employs a restricted panel data error
correction model (ECM). The empirical findings show that unemployment and
house prices are negatively correlated in Turkey. Similar results are reported by
Abelson et al. (2005) in Australia. Reichart (1990) uses quarterly data from
1975 to 1987 and applies econometric tests such as the Cochrane Orcutt
procedure, Durban Watson test, and Chow test. The outcome of his study is that
the employment rate has a significant impact on house prices in the US. Peek
and Wilcox (1991) show a negative relationship between unemployment and
housing prices in the empirical findings. Wilcox (1991) formulates a demand
and supply link of house prices, and the model indicates that the unemployment
rate is one of the main determinants of housing prices in the US. Additionally,
this study also finds that in the 1980s, when house prices recovered, house
prices increased along with reduced interest and unemployment rates. Clapp
and Giaccotto (1994) observe data from 1981 to 1988 in Connecticut in the US,
and use the assessed value (AV) for estimation purposes. They find that a higher
unemployment rate reduces house prices; for instance, a 6.09% change in house
prices occurs due to a slight 1% change in the unemployment rate. So, the
unemployment rate exerts a substantially negative impact on house prices.
Apergis and Rezitis (2003) investigate the relationship between these two
variables for Greece and apply the error correction vector autoregressive model.
The study observes people are deterred from buying when the mortgage rate
increases, hence demand for houses decreases. Therefore, a positive/negative
change in the mortgage rate decreases/increases house prices, respectively. An
increase in the consumer price index (CPI), employment and money supply
increases house prices. They conclude that interest rate, inflation, and
employment are the main determinants of house prices.



Causality between Unemployment and Prices 179

Abelson et al. (2005) estimate a VAR model to investigate the determinants of
house price changes in Australia. Their findings indicate that house prices are
positively and significantly related to real disposable income and the CPI.
Moreover, house prices are negatively related to the unemployment rate, real
mortgage rate, equity prices, and housing stock. Similarly, Abelson and Chung
(2005) observe a negative relationship among house prices and unemployment
rate, mortgage rate, equity price, exchange rate, and housing stock in Australia.
They also examine the positive relation between house prices, inflation, and
real income. Hence, the coefficient of unemployment shows that
unemployment is a negative indicator of economic conditions. For each
country, the study uses aggregate housing prices and unemployment rate as the
measures. Egert and Mihaljek (2007) use quarterly data from 27 countries in
Central and Eastern Europe, and estimate the panel dynamic ordinary of least
squares (OLS). Their findings indicate that unemployment and house prices
have a negative correlation. The study also uses a graphical method to express
the house prices analysis and finds that interest rate, unemployment, household
income, and housing construction are essential determinants of house price and
negatively related to the house price; similarly, when the unemployment rate
falls, then house prices rise. Klyuev (2008) observes that unemployment is an
important determinant of house prices in the US, and unemployment is
negatively correlated with housing prices. Schnure (2005) finds that when
unemployment increases, then housing price decreases in the US. Similarly, Ge
(2009) uses quarterly time series data from March 1980 to December 2007 for
New Zealand. Multiple regression, the Granger causality test, and a
cointegration approach are used for estimation. Xin (2009) estimates that the
mortgage and unemployment rates, investment expectations, and building
permits are the main determinants of house price. The analysis specifies that a
1% increase in the unemployment rate leads to a 0.001% minor decrease in
house price. Xin (2009) also observes that changes in the house price move in
a cyclical trend, and wages and inflation increase as a result of a decrease in the
unemployment rate thus leading to an increase in house prices. Hence, reduced
migration will reduce the house prices due to higher labor costs. The
unemployment rate for the next period increases due to a decrease in investment
activities.

Lee (2009) determines house prices by utilizing data from eight capital cities in
Australia from 1987Q4 to 2007Q4. Exponential generalized autoregressive
conditional heteroskedasticity (EGARCH) is used for estimation. Lee (2009)
finds that a lower unemployment rate increases house prices which means that
there is a negative relationship between unemployment and house price. Deng
et al. (2009) examine a data set from 2000 to 2005 taken from 30 Chinese
provinces and cities, while using a panel vector autoregression (VAR) model
for estimation purposes. The study determines that unemployment is an
essential factor that negatively affects house prices, and the unemployment rate
explains the variation in house prices. The study also demonstrates that a rise
in the unemployment rate leads to a decrease in housing prices. Similarly, Kim
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and Bhattacharya (2009) use a data set from 1969 to 2004, and estimation is
done with a Granger causality test and smooth transition autoregressive model.
They find that mortgage rates in the US affect the house price when the housing
market is in an upturn. The study concludes that a housing price decrease hurts
employment. Ni et al. (2011) use a data set based on 1994M1 to 2010M10 from
the US, and house price indexes including the HMI, UMR, FED, CCI, and
DWI. They apply a VAR, Johansen cointegration test, and vector ECM. The
result shows that house prices and unemployment are moving in the opposite
direction; if house price increases, unemployment decreases. Grum and
Govekar (2016) use multiple linear regression models for estimation, and the
data set is based on real estate markets in Slovenia, Greece, France, Poland, and
Norway. They find a strong correlation between unemployment rate and house
prices; a high unemployment rate results in low housing price, so the
unemployment rate adversely affects house price. Ingholt (2017) uses the
Bayesian maximum likelihood to estimate a dynamic stochastic general
equilibrium model. He reported that real house prices in the US are positively
correlated with mobility, and unemployment is negatively correlated with
mobility. Cohen and Karpaviciute (2017) use data from Lithuania for 2001Q1
to 2014Q4, and for estimation, Granger causality, the Breusch-Godfrey test,
and augmented Dickey-Fuller test. They show that unemployment is a causal
determinant of housing price; if the unemployment rate increases by 1% then
house price falls by 0.14%. Stratton (2017) uses the Beginning Postsecondary
Survey (BPS) to collect data between 1996 to 2001 in the US. Similarly, the
results find that unemployment and housing price are negatively correlated, so
lower house prices are associated with a higher unemployment rate. Azmi
(2018) examines the relationship between house prices and other variables by
collecting data from Asia Pacific countries including Australia, China, Hong
Kong, Indonesia, Japan, Korea, Malaysia, New Zealand, Singapore, and
Thailand from 2006 to 2015. The study uses panel data to estimate the impact
of unemployment rate on house prices. The findings indicate that house prices
have a significantly positive relationship with GDP, inflation, household
saving, and household debt, but a significantly negative relationship with
interest rates and unemployment. Mohan et al. (2019) use a VAR model, with
data from Ambherst, New York State in the US. Their findings show that the
housing price index and interest rate have a significant impact on house prices.
A positive change in the unemployment rate tends to decrease house price; in
other words, a growing unemployment rate prevents individuals from buying
houses. They find that mortgage interest rates influence housing prices, and
changes in house prices create variability in future house prices. Wang et al.
(2020) examine data sets between 2012 and 2015 for Australia. They conducted
an analysis by using OLS and Granger causality to show that unemployment
has an insignificant effect on house prices and interest rate has a significantly
negative impact on house prices. When the interest rate is low and house price
increases, then more houses are purchased. Latif et al. (2020) explore factors
that primarily affect house price in Malaysia, namely, the gross domestic
product (GDP), foreign direct investment (FDI), unemployment, inflation, and
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interest rate. The study provides recommendations for the government and
policymakers to control these factors that impact house price changes in
Malaysia, including increase in affordable housing so that the unemployed can
be employed again, and the purchase of expensive properties increases as a
result. They find that interest rates are an essential determinant of housing
prices but there is no significant relationship between them. They also find that
when the unemployment rate increases, job security is reduced, so house prices
fall.

3. Models and Methods

There are a number of studies in the literature that explore the relationship
between housing prices and unemployment rates that use different variables to
identify the impact of unemployment on house prices. Our goal in this paper is
to also investigate the causality between housing prices and the unemployment
rate in 20 OECD economies. We start from a simple log-linear model which
depicts the relationship between two variables:

ALnHPt = a + bLnUN + €t (D)

where HP denotes the real house price for the developed countries, and UN
represents the unemployment rate, which is defined in a way that a decrease
shows an increase in the demand for houses which leads to an increase in house
price. A positive UN coefficient points to a reduction in house prices. On the
other hand, a negative UN coefficient means a rise in house prices. Equation
(2) specifies the long-run relationship between these two targeted variables. To
obtain the long run result, we must rewrite Equation 2 in an ECM format as
recommended in Pesaran et al. (2001):

ni n2

ALnHPt = a0 + z alyALnHPt — k + Z a2 ALnUNt — k

k=1 k=0
+ BOLnHPt — 1 + B1LnUNt — 1 + wt

)

where the summation symbol denotes the ECM, and on the other side, the
second part of the equation demonstrates the long-term relationship between
the variables. Equation 2 is estimated by using the OLS method based on the
ARDL bound method, where Bo-B; represents the long-run coefficients. To
determine the joint significance of these lagged-level variables included in the
model which demonstrates the cointegration between the variables, Pesaran et
al. (2001) recommend an F-test. In this instance, the F-test is conducted by
using the newly tabulated critical values from Pesaran et al. (2001). The null
hypothesis for the bound test shows no cointegration, whereas the alternative
hypothesis shows that cointegration exists. The estimation for the ECM is done
by using the following:
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ni n2
ALnHPt = a0 + Z al,ALnHPt — k + Z a2, ALnUN — k 3)
k=1 k=0

+tECM;_1 + wt

In Equation (3), all of the explanatory variables tend to have a symmetric impact
on the dependent variable. The symmetric assumption holds that when
unemployment rises, housing prices fall. The appreciation of housing prices
results in lower unemployment rates (Geerolf and Grjebine 2014). Pinter (2019)
also reports a highly negative relationship between house prices and
unemployment. We employ the approach in Granger and Yoon (2002) to
address the shortcoming of the symmetric approach of cointegration. This
approach investigates the hidden cointegration between the components of a
series. Even though there may not be linear cointegration in the aggregate level
series, the approach enables the investigation and confirmation of long-term
cointegration among the negative and positive subcomponents of a series. On
the other hand, the asymmetric approach is preferred in that this approach not
only makes it possible to examine how changes in the unemployment rate affect
changes in house prices but also shows the influence of both positive and
negative changes in house prices independently. Granger and Yoon (2002)
claim that it is simple to convert a non-linear adjustment mechanism to a linear
one without losing any information. If both the positive and negative series are
cointegrated, both data series frequently exhibit hidden cointegration. When the
simple linear cointegration approach fails to reveal the hidden cointegration
relationship, this sort of non-linear cointegration is particularly useful. For
instance, suppose Z; and Y are two random walk series:

t

Zt=Zt—1+7Tt=Zo+Z7Ti (4)
t=1
t
Yt:Yt—1+Vt:YO+ZVi (5)
t=1
Wwhere t=1,2, ........, T and Zo, Yo are the initial values, and =i and vi denote

mean zero white noise error terms. If the two series Yt and Zt are cointegrated
by using a single vector, they are anticipated to have the potential for hidden
convergence if both move in an asymmetric fashion. According to Granger and
Yoon (2002), both positive and negative changes can be characterized as
follows when two series move in an asymmetric way:

T[Ir'- = max(ni' 0) ’ T[l_ = min(T[i, 0) ) Vi+ = max(vi! 0) ) Vi_
=min(1;,0), 1; =] + 77 andv; = v + v

(6)
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Hence
t t
Zy=Zi 1 +m =2+ ) n; and Y, =Y,_; +v,
=1, = ™
=Y+ ) v+ va
t=1 t=1

To simplify the notations,

t t t t
Zr=) ., Zr= )y, W= v, =Y ®)
t=1 t=1 t=1 t=1
Thus
Ze=2zo+Z+Z7 and YV, =y, + Y +Y" 9)
Subsequently,
AZf =nt, AZ; =m;, AYF =vh,  AY; =)

To find the series of both positive and negative changes, i.e., AZ} and  AZ;,
the first difference of these series is calculated as AZ; = Z, — Z,_, . Both these
positive and negative values are transformed to a cumulative sum of positive
(negative) changes as Z; = Y AZ} and Z; = Y, AZ;. The same procedure is
followed for other series: Y;* = Y AY;* and Y, ), AY,". A hidden cointegration
is supposed to exist between the Y and Z if the components are cointegrated.
Then we replace the Zt series with independent variables. The unemployment
rates, Z; and Z; are replaced with notation NEG and POS for an increase or
decrease in house price, respectively.

t

t
= z AlnUN;* = Z max (AlnUNj, 0)

j=1 J=1
t t
UNF = Z AlUN = Z min (AlnUNJ, 0)
= =1

Using these two variables, NEG and POS, we then use the new ECM so that
now, the next model is non-linear in which we interchange with variables:
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ni

ALnHP = a0 + Z al,ALnHP
k=1
n2 n3
+ Z a2, ALnUN — k + Z asrALnUN — k
k=0 k=0
n4

+ Z a ALnUN — k + BOLnHP — 1 + f1LnUN
k=0

—1++B3UN -1+ B3UN -1+ wt
Here, Equation (10) is the new ECM. ARDL is used to estimate this model.
Shin et al. (2014) indicate that the bound testing approach in Pesaran et al.
(2001) applies to Equation (10). Since POS and NEG are a new series of
variables in this equation, our model will not be linear, which will result in an
adjustment process that is presumed to be non-linear. Considering that Equation
(10) is a nonlinear ARDL approach, whereas Equation (3) is a linear ARDL
approach, we find asymmetry. Short-run asymmetry is established first by using
a Wald statistic denoted as Wald-S, followed by long-run asymmetry
established by using a Wald statistic denoted as Wald-L. Dynamic movements,
however, highlight the adjustment asymmetry. We also consider the ECM to
account for the asymmetric impacts of unemployment. The ECM for a non-
linear ARDL is as follows:

nil
ALnHP, = ay + Z ayALnHP
k=1
n2 n3
+ ) @ALnUN,_, + ) SALnUNS, (11)
k=0 k=0
n4
+ Z 6kALnUNt't_k +1tECM;_, + @,
k=0

Our results will be misleading if we employ non-stationary data or non-
stationary variables for estimation. Therefore, we employ a variety of methods
to make our variables stationary to avoid this issue. However, the application
of stationary variables allows us to extract short-term information from the data
while removing long-term information. A cointegration approach is used to
estimate the long-term relationship between the variables. For small data sets,
the aforementioned models are not appropriate. The central emphasis of this
study is on the asymmetric relationship between unemployment rate and
housing prices in a sample of developed nations; we also estimate the
symmetric relationship between the unemployment rate and housing prices for
comparison. A non-linear ARDL is applied by replacing the variable LnUNt
(unemployment rate) with the UN,* and UN; variables. For non-linearity, we
generate the UN,"and UN; variables by using a non-linear ARDL model (Shin
et al., 2014). According to Pesaran et al. (2001), the bound test is the same for

(10)
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linear and non-linear ARDL; we should therefore handle both variables
(UN*UN{) as one variable and use the same critical value of the F-STAT for
LnUNt in a linear ARDL. We apply Wald-S for short symmetry and Wald-L
for long-run symmetry in the non-linear model.

Twenty (20) developed nations are included in this study by using their annual
data from 1970 to 2019. House prices are the dependent variable, while
unemployment rate is the independent variable. The data are obtained from the
World Development Indicators (WDI) and OECD. The housing markets in the
OECD countries exhibit significant heterogeneity, with differences in size,
structure, and regulation. One major difference is price volatility, with housing
markets in some countries, such as the US and UK, known for their high
volatility, while others, such as Sweden and Germany, have more stable price
growth (Muellbauer and Murphy, 1997; Miles, 2008). Another significant
difference is housing supply, with some countries, such as Austria, the UK,
Belgium and France, experiencing a significant housing supply shortage due to
limited land availability, strict planning regulations, and high construction
costs. In contrast, housing supply in other countries, such as the US and Canada,
is more elastic and can be built relatively quickly to meet demand (Caldera and
Johansson, 2013; Gyourko and Saiz, 2006).

Housing tenure also varies significantly across OECD countries, with the
homeownership rate being high in countries such as Romania, Lithuania, and
Hungary, and relatively low in countries such as Germany and Switzerland?.
Furthermore, the age structure in different countries can affect housing demand
and supply, with aging populations in countries such as Japan and Germany
leading to a decline in housing demand and young populations in countries such
as Mexico and Turkey leading to a surge in demand (Miles, 2008). Thus
housing markets across OECD countries have significant implications on the
relationship between house prices and unemployment. Markets with limited
housing supply and rapid price growth may lead to imbalances and market
instability, while markets with more elastic supply and price growth can
stimulate new construction and related employment (Miles, 2008).

4.  Empirical Results

In order to analyze the symmetric and asymmetric effects of unemployment on
housing prices, this section examines the estimated findings of both the non-
linear and linear ARDL models for the 20 developed economies that are
selected. To identify cointegrating long-run relationships between variables,
diagnostic tests and bound test approaches for cointegration are applied. Table
1 reports the results of the unit root testing. Table 2 shows the short and long-
term results based on the symmetric approach to cointegration, while Table 3

2 https://www.oecd.org/els/family/HM1-3-Housing-tenures.pdf
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provides the diagnostics related to Table 2. Although our objective is to
estimate the nonlinear model (Equation (11)), we also estimate the linear model
of Equation (3) to compare and confirm our findings. Before estimating the
influence of unemployment on housing values, we first examine the outcomes
of the linear model. The findings show that in the case of the linear results, an
increase in unemployment is associated with an increase in house prices in five
economies, including Australia, France, Italy, Switzerland, and the UK, while
an increase in unemployment is associated with a decline in house prices in two
of the economies, including New Zealand and Germany. Similarly, there are
mixed findings in Canada, Denmark, Japan, and Sweden, where an increase in
unemployment is associated with both an increase and a decrease in house
prices, as reflected in the significant coefficients associated with the
unemployment lag. In the case of the nonlinear results, the findings indicate
that of the 20 OECD economies, the LnUN variable has at least one lagged
significant coefficient in 13 of the economies in the linear model HP = F (UN)
thus indicating the short run asymmetric effect of unemployment on house
prices in these 13 economies.

In the long run, unemployment has a significant impact on house value in 9 of
the economies. The coefficient of the UN is positive and significant in 8 of the
economies including Australia, Finland, France, Japan, Ireland, the
Netherlands, Portugal, and the UK, while the coefficient of the UN is negative
for Italy only.

The majority of models have a significant F.STAT value, thus confirming that
the variables are related over the long term. In order to understand how quickly
adjustments lead to equilibrium, we also estimate the ECM. The value of the
ECM, which is notably negative, supports the cointegration hypothesis. To
examine the long-run connection, additional support is provided by the ECM.
We provide the adjusted R-squared value in Table 3 as well. The adjusted R-
squared values in the maximal models are higher, which indicates greater
variance that is explained by the explanatory variables. The diagnostics related
to the short-run and long-run results are shown in Table 3. We also provide
other diagnostics such as the Ramsey's regression specification error test
(RESET) and Lagrange multiplier (LM) test. Both are carried out by using a
chi-square with one degree of freedom. The LM test is employed to determine
whether autocorrelation exists. The LM value in the majority of the models is
negligible, thus demonstrating the lack of autocorrelation. We calculate
CUSUM and CUSUM SQ to validate the stability of the model A stable model
is denoted by "S", whereas the unstable model is denoted by "US". CUSUM
(CSM) appears to be stable; however, CUSUM squared (CSM?) appears to be
unstable.
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Table 1 Unit root test for selected 20 OECD countries

Country Variable | At Level At 1% difference Result
Name Intercept | Trend Intercept | Trend
and and
intercept intercept
Australia UN 0.5199 0.9112 0.0012* 0.0016* 1(1)
HP 0.7689 0.1432 0.0246* 0.1402 1(1)
Belgium UN 0.0523* 0.0390* 0.0025* 0.1962 1(0)
HP 0.0056* 0.4039 0.2701 0.566 1(0)
Canada UN 0.1999 0.2408 0.0018* 0.0087* 1(1)
HP 0.9859 0.4717 0.0567* 0.0515 1(1)
Denmark UN 0.1847 0.5056 0.0014* 0.0070* 1(1)
HP 0.5251 0.1514 0.0160* 0.0599* 1(1)
Finland UN 0.598 0.128 0.0032* 0.0290* 1(1)
HP 0.3109 0.6457 0.0025* 0.0096* 1(1)
France UN 0.4636 0.6185 0.0060* 0.0295* 1(1)
HP 0.5965 0.1033 0.0461* 0.2596 1(1)
Italy UN 0.0118* 0.0501* 0.067 0.2248 1(0)
HP 0.0068* 0.0245* 0.0582* 0.0684 1(0)
Japan UN 0.4361 0.7622 0.0468* 0.0565* 1(1)
HP 0.0360* 0.9924 0.2317 0.1097 1(0)
Norway UN 0.1815 0.4107 0.0332* 0.1001 1(1)
HP 0.791 0.0515* 0.0047* 0.0271* 1(1)
New Zealand UN 0.0260* 0.0835 0.0481* 0.1253 1(0)
HP 0.9951 0.0069* 0.0062* 0.0131* 1(1)
United States UN 0.0531* 0.1722 0.0216* 0.0836 1(0)
HP 0.2630 0.0445* 0.1586 0.4089 1(0)
Germany UN 0.8888 0.5353 0.0112* 0.0103* 1(1)
HP 0.0355* 0.867 0.9253 0.4669 1(0)
ireland UN 0.0343* 0.3004 0.0947 0.2743 1(0)
HP 0.3482 0.2755 0.0232* 0.0457* 1(1)
Korea UN 0.0014* 0.0000* 0.0000 0.0236* 1(0)
HP 0.3482 0.2755 0.0232* 0.0457* 1(1)
The UN 0.0486* 0.1666 0.0101* 0.0543* 1(0)
Netherlands HP 0.4084 0.0239* 0.0173* 0.4529 1(0)
Portugal UN 0.1658 0.3152 0.1021 0.0269* 1(1)
HP 0.1761 0.0195* 0.1637 0.0011* 1(0)
Spain UN 0.109 0.0237* 0.1344 0.3480 1(0)
HP 0.2602 0.6766 0.0575* 0.1163 1(1)
Sweden UN 0.0016* 0.0087* 0.0052* 0.0318* 1(0)
HP 0.9572 0.0108* 0.0329* 0.1452 1(0)
Switzerland UN 0.0149* 0.1349 0.0304* 0.1374 1(0)
HP 0.4748 0.0322* 0.0410* 0.0866 1(0)
United UN 0.1488 0.0562* 0.3030 0.7682 1(0)

Kingdom HP 0.6581 0.1646 0.0480* | 0.1074 I(1)
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Table 2 Short run and long run results based on linear ARDL model

Linear ARDL model short run results

Linear ARDL model
long run results

Country UN UN t1 UN t2 UN t3 Constant | UN
Australia -0.71 3.4%* 155.90% | 27.53**
(0.44) | (2.37) (5.12) (4.22)
Belgium 0.56 21.19%* | -20.69
(1.66) (2.00) (-1.32)
Conada -1.87%(- | 5.81%* | -3.39%* 58550 | 68.29
1.92) (356) | (-1.95) (-0.64) (0.69)
Denmark 472%% | 2.98% | -3.33** | 1.81 33851 | -37.17
(1.96) | @77 | (1.97) | @66) | (0.99) (-:0.72)
Finland -0.59 130.01%* | 9.028**
(-1.06) (9.21) (1.97)
France -1.54 1.45% 270.76%* | 75.18**
(1.76) | (1.82) (6.12) (2.23)
aly -1.29 144 | 2.41%* | 081 | 160.56** | -5.16*
(1.76) | (-1.31) | (2.38) | (-1.25) | (5.76) (-1.8)
Japan 2.00%% | 4.09%* | -1.82 1.82% | 182.25%* | 118.4*
(244) | @51 | (118 | @80 | (1504 | (1.92)
Norway 4.37 49743 | -62.26
(1.54) (1.66) (-1.42)
New Zealand 384 | 7.07 | -4.06%* -80.05 17.64
(211) | (139) | (-2.60) (-0.51) (0.81)
. 0.50%* 55.36 6.97
United States (4.99) (1.19) (0.91)
-0.80** | -035 | -0.98%* 34002 | -30.34
Germany (-1.83) | (-0.40) | (-2.00) (1.67) (-1.18)
reland 4.68 22033 | 39.94**
(1.64) (5.99) (2.64)
1.07 55.46 14.68
Korea (0.98) (0.96) (0.90)
-1.54 98.76 3.18%*
The Netherlands (-1.60) (0.93) (0.15)
Portugal 8.20 149.06% | 32.49%*
(0.26) (6.23) (2.99)
Spain -0.68* | 0.45 0.68 3411
(-1.94) | (0.22) (-1.94) (0.224)
Sweden -1.31 2.81%* | -1.18* 3248 29.30
(161) | (-2.56) | (-1.93) (0.05) (0.23)
Switzerland -1.67 030 | 1.77* 7332 178.8
(161) | (022 | @77 (-0.13) (0.15)
o 052%* | 2.67** 244.85%% | 99.91**
United Kingdom | 9 79) | (2.28) (6.15) (1.99)

Notes: a) Numbers inside the parentheses next to coefficient estimates are absolute values of
t-ratios. *, ** indicate significance at the 10% and 5% levels respectively, b) The
upper bound critical value of the F-test for cointegration when there is one exogenous
variable (k=1) is 4.78 (5.73) at the 10% (5%) level of significance. These come from
Pesaran et al. (2001, Table CI, Case Ill, p. 300), ¢) The upper bound critical value of
the t-test for significance of ECTt-1 is 2.91 (3.22) at the 10% (5%) level when k =1,
and d) All Wald tests are distributed as y2 with one degree of freedom. The critical
value is 2.71 (3.84) at the 10% (5%) level.




Causality between Unemployment and Prices 189

Table 3 Diagnostic results of linear ARDL model

Country F LM | ECM | RESET | CSM | CSM2 | Adj R2
Australia 5.1 0.52 | -0.42 | 0.24 S us 0.77
Belgium 7.2 031 ] -0.71 | 1.71 S S 0.73
Canada 7.92 0.52 | -0.54 | 0.07 S S 0.56
Denmark 3.1 1.02 | -0.74 | 0.95 S S 0.76
Finland 1.8 0.8 -0.67 | 0 S us 0.75
France 10.45 0.99 | -0.82 | 3.11 S us 0.84
Italy 8.86 3.27 | -0.79 | 0.01 S S 0.87
Japan 3.2 0.21 | -0.74 | 0.79 S S 0.72
Norway 4.2 0.83 | -0.38 | 1.7 S S 0.72
New Zealand 5.3 187 | -06 | 1.49 S S 0.74
United States 11.57 033 | -08 |314 S us 0.80
Germany 47.79 139 | -0.78 | -0.19 S S 0.84
Ireland 4,58 212 | -0.7 | 0.09 S S 0.82
Korea 1.95 244 | -0.7 | 2.3 S S 0.84
The Netherlands | 2.77 1.06 | -0.81 | 1.51 S S 0.85
Portugal 10.18 0.55 | -0.73 | 0.38 S S 0.76
Spain 3.73 3.84 | -0.87 | 244 S us 0.78
Sweden 211 0.05 | -0.47 | 2.82 S uUs 0.71
Switzerland 0.62 1.01 | -0.81 | 0.01 S S 0.85
United Kingdom | 11.189 | 0.81 | -0.65 | 6.75 S us 0.79

Notes: a) Numbers inside the parentheses next to coefficient estimates are absolute
values of t-ratios. *, ** indicate significance at the 10% and 5% levels
respectively, b) The upper bound critical value of the F-test for cointegration
when there is one exogenous variable (k=1) is 4.78 (5.73) at the 10% (5%) level
of significance. These come from Pesaran et al. (2001, Table ClI, Case IlI, p.
300), ¢) The upper bound critical value of the t-test for significance of ECMt-1
is 2.91 (3.22) at the 10% (5%) level when k =1, and d) All Wald tests are
distributed as 2 with one degree of freedom. The critical value is 2.71 (3.84) at
the 10% (5%) level.

An important contribution of this study is the investigation of an asymmetric
effect of unemployment on house prices. Table 4 shows the short-run and long-
run effects of both positive and negative changes in unemployment, i.e., APOS
and ANEG, on house prices. Table 4 provides the short-run outcomes of the
nonlinear effect of both increased and decreased unemployment on house
prices. Finally, in Table 5, we look at the diagnostics for the nonlinear short-
run and long-run models. We summarize the short-run results by stating that in
the corresponding nonlinear model, HP = F (POS, NEG), at least one of the two
carries significant coefficients in the case of 16 of the economies, which suggest
considerably stronger short-run impacts in the nonlinear model. In 3 of the
economies, including France, Italy, and Portugal, a positive change in
unemployment (APOS) causes a decline in housing value, but causes an
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increase in housing value in 5 of the economies including Denmark, Finland,
Norway, the US and Sweden. On the other hand, a decrease in unemployment
(ANEGQG) is associated with a rise in house prices in 3 of the economies including
Finland, Spain, and the UK, and a decline in house prices in 3 of the economies
including Japan, Ireland, and the Netherlands. Finally, in 5 of the economies:
Belgium, Canada, Denmark, Norway, and the US, a decrease in employment is
associated with both positive and negative changes in house prices.

Table 4 also shows the long-term asymmetric impact of increasing and
decreasing unemployment rates on housing values/prices in the 20 OECD
economies. The findings indicate that changes in unemployment have long-run
asymmetric effects on house prices in 16 of the economies. Positive changes in
unemployment have a significantly negative impact on 7 of the economies.
Finally, positive changes in unemployment have a significantly positive
influence on 8 of the economies. On the other hand, negative changes in
unemployment have a significantly negative impact on 11 of the economies,
but a significantly positive influence on one (01) economy. In the end, we
demonstrate cointegration between the variables to support the validity of the
long-run estimates. For more reliable findings, we additionally estimate the
ECM. Finally, we turn to the diagnostics in Table 5 that pertain to the long-run
estimates of the nonlinear model. The positive and negative changes in
unemployment affect house prices differently, as discussed above. We apply
Wald-S and Wald-L tests to further corroborate the asymmetry effects. To
determine if the impact is asymmetric or increased unemployment is equal to
decreased unemployment, Wald tests for the short-run and long-run results are
utilized (Bahmani-Oskooee and Aftab 2017). The short-run results are shown
as Wald-S, whereas the long-run results are shown as Wald-L. Table 5 shows
that the coefficient of Wald-S is significant for 15 of the economies including
Australia, Belgium, Denmark, Finland, France, Italy, Japan, New Zealand, the
US, Germany, Ireland, the Netherlands, Portugal, Sweden, and Switzerland.
Wald-L is significant for 14 of the economies. Thus, the findings confirm that
the short-run asymmetry effect is more prevalent than the long-run asymmetry
effect.
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Table 4 Non-linear ARDL model

Short run results Long run results
Country UN Pos EN pos tUZN Pos t%N Pos UN Neg tJlN Neg tJZN Neg %N Neg Constant UN Pos UN Neg
Australia 1.68 8.18** -5.03*** -7.06** 12.74** 8.25%* -6.76**
(0.75) (3.13) (-2.05) (-2.68) (2.59) (3.57) (-5.14)
Belgium 1.68 -0.69 1.82** -5.49** 1.24 -0.12** -0.45 2.02%* 82.20** -4.06 -9.34
(0.75) (-0.71) (2.14) (-2.68) (1.66) (-1.65) (-0.57) (2.82) (2.36) (-0.49) (-1.49)
Canada -2.70* 6.76** -2.54 0.43 6.23 -6.67* 6.50** 1.33 28.85* 15.33
(-1.95) (3.28) (-1.70) (0.18) (1.50) (-1.91) (2.90) (0.03) (1.92) (1.04)
Denmark 6.03** 0.79 -19.85** | 7.80** 36.42** 1.17 -5.06
(2.46) (0.27) (-2.68) (4.81) (2.50) (0.49) (-1.74)
Finland 0.28 3.48** -0.26 -4.92 -0.68 2.46** 99.13** -9.59** -40.97**
(0.23) (3.46) (-0.30) (0.35) (-0.65) (3.32) (6.59) (-3.68) (-2.64)
France -8.30** 2.02 1.18 -0.72 0.70 1.16 2.61 72.96** -18.84** -100.17**
(-2.68) (1.21) (1.21) (0.76) (0.54) (0.96) (1.59) (7.98) (-2.88) (-2.68)
Italy -6.70** -1.02 106.04** -14.65 -19.98**
(-2.68) (-1.41) (16.22) (-0.68) (-2.68)
Japan -7.44%% | 4.01** -3.79** 166.54** -141.58** -8.54*
(-2.68) (3.42) (-2.68) (15.10) (-4.68) (-1.89)
3.46%* -20.52** | -2.40(- 3.61** -0.06* -14.13**
Noway | (1 op) (268) | 1.24) (2.57) 18.53(1.67) | (1 g6) (-2.30)
New -0.23 -2.61 2.32 1.25 -3.26 -2.13 6.86** -19.78**
Zealand (-0.09) (-0.80) (0.70) (0.38) (-1.49) (-0.15) (4.44) (-2.68)
United 2.48** -0.35 -38.8** 7.83** 80.51** 3.56 -0.08
States (2.65) (-0.13) (-2.68) (4.49) (19.42) (1.70) (-0.03)

(Continued...)
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(Table 4 Continued)

Short run results Long run results
UNPpos | o POs | DN Pos | N POS T g | NNeO | INNEO | NGO congrant | UNPos | UN Neg
Germany -0.85 0.13 0.42 1.77 -0.96 106.63** 7.35%* 11.56**
(-0.85 (0.08) (0.27) (1.48) (-1.03) (13.45) (2.07) (2.96)
Ireland -2.30* 2.96* 8.03** -4.39** 47.89** -16.75* -38.15**
(-1.89) (1.81) (-2.68) (-2.68) (-2.68) (-1.83) (-2.68)
Korea 1.01 -1.19 55.46 4.85 -5.72
(0.96) (-0.81) (0.96) (0.93) (-0.94)
1|\—12(taherlan d -0.13** 1.07 2.71* -6.51** 30.65** 36.13** -82.68**
s (-10.09) | (0.56) (1.91) (-3.62) (3.36) (12.68) (-2.68)
Portugal -6.08** -0.69 2.50%* -1.65 129.09** -51.91** -45.48**
(-2.68) (-0.52) (2.30) (-1.36) (76.50) (-3.68) (-2.68)
Spain -1.06 1.48 1.03 3.31%* 1.25 -1.19 -0.66 3.31** 105.79** -9.25** -30.79**
(-1.31) (1.36) (1.06) (-2.68) (1.43) (-1.14) (-0.55) (3.29) (14.16) (-2.68) (-2.68)
Sweden 1.02** -0.35 -16.01 6.77** -2.33
(2.19) (-0.71) (-0.74) (2.15) (-0.78)
Switzerlan | -0.85 -0.83 5.39 14.05** -6.79
d (-1.10) (-1.22) (0.43) (4.33) (-1.16)
United -1.20 10.86** | 4.93 -6.98** 0.40 0.22 -0.93 4.64* 29.70** 11.43** 0.12
Kingdom (-0.38) (2.62) (0.78) (-1.97) (0.13) (0.07) (-0.27) (1.95) (3.58) (2.60) (0.03)

Notes: a) Numbers inside the parentheses next to coefficient estimates are absolute values of t-ratios. *, ** indicate significance at the 10% and 5%
levels respectively, b)The upper bound critical value of the F-test for cointegration when there is one exogenous variable **(k=1) is 4.78**
(5.73) at the 10%** (5%) level of significance. These come from Pesaran et al. **(2001, Table Cl, Case Il1, p. 300), ¢) The upper bound critical
value of the t-test for significance of ECMt-1 is 2.91 **(3.22) at the 10% **(5%) level when k =1, and d) All Wald tests are distributed as 32
with one degree of freedom. The critical value is 2.71 **(3.84) at the 10% **(5%) level.
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Table 5 Diagnostic results of non-linear ARDL model

RES CSM | Adj. | Wald | wald
Country | F LM | ECM | = | CSM |, | s iy
Australia | 3.23 | 1.46 | 044 | 171 | S S | 046 | 548* | 4.79*
Belgium | 3.89 | 2.47 | -0.73 | 0.04 | S S | 075 | 435 | 2.68
Canada | 1.23 | 162 | 056 | 054 | S S | 058 | 2.27 | 2.87
Denmark | 8.35 | 4.18* | -0.76 | 2.05 | S S | 078 | 6.60* | 5.60%
Finland | 11.37 | 7.05* | -0.69 | 0.12 | S S | 071 | 438* | 3.47*
France 921 | 081 | -084 | 0 s S | 0.86 | 6.22* | 5.40*
Italy 147 | 05 | -0.81 | 0.006 | S S | 083 | 433* | 5.32*
Japan 671 | 1.92 | -076 | 212 | S S | 078 | 550* | 3.71*
Norway | 397 | 054 | -04 | 035 | S S | 042 | 277 | 201
New 747 | 195 | -062 | 23 s S | 064 |533* | 466+
Zealand
United | g7 | 508 | 082 | 137 | S s | 084 | 6.01* | 7.00%
States
Germany | 537 | 033 | -08 | 3.26 | S S| 0.82 | 432 | 3.30%
Ireland 458 | 437% | 072 | 14 s s | 074 | seox | 1252
Korea 346 | 2.31 | -072 | 003 | S S | 074 | 222 | 262
The
Nether- | 499 | 132 | -083 | 002 | S S | 085 | 592¢ | 3.94*
lands
Portugal | 10.14 | 181 | -0.75 | 2.84 | S S | 077 | 691* | 6.65*
Spain 9.44 | 7.77* | -089 | 036 | S S | 091 | 223 | 223
Sweden | 462 | 014 | 049 | 043 | S S | 051 | 511* | 7.23*
iﬂ"r‘]’('jtzer' 1419 | 003 | -083 | 149 | S S | 085 | 822¢ | 12.20%
United
Kingdom | 473 | 274 | 067 | 011 | s s | 069 | 310 | 414

Notes: a) Numbers inside the parentheses next to coefficient estimates are absolute
values of t-ratios. *, ** indicate significance at the 10% and 5% levels
respectively, b)The upper bound critical value of the F-test for cointegration
when there is one exogenous variable **(k=1) is 4.78 **(5.73) at the 10%
**(5%) level of significance. These come from Pesaran et al. **(2001, Table CI,
Case I11, p. 300), c) The upper bound critical value of the t-test for significance
of ECMt-1 is 2.91 **(3.22) at the 10% **(5%) level when k =1, and d) All Wald
tests are distributed as y2 with one degree of freedom. The critical value is 2.71
**(3.84) at the 10% **(5%) level.

The majority of the models have a significant F.STAT value, thus validating
the cointegration of the variables in the long run. We estimate the ECM to
understand how quick adjustments lead to equilibrium. The significantly
negative value of the ECM supports cointegration. The ECM provides special
support in examining the long-run relationship. Table 5 also includes the
adjusted R-squared values which are higher in the maximal models, thus
suggesting that the models are a good fit. Both are calculated by using a chi-
square with one degree of freedom. An LM is employed to determine whether
autocorrelation exists. The LM value in the majority of the models is negligible,
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thus demonstrating the lack of autocorrelation. We calculate the CUSUM and
CUSUM SQ to verify the stability of the model. A stable model is denoted by
""S" whereas an unstable model is denoted by "US". CUSUM (CSM) appears to
be stable in all the models.

In summary, this study aims to investigate the asymmetry effects of both the
positive and negative changes in house prices both in the short and long runs.
The significant Wald-S and Wald-L coefficient values are evidence of both
short-run and long-run asymmetry effects in 16 of the economies. This study
utilizes the recently deviated Hatemi-J (2012) causality test to check the
asymmetric course of the causal relationship between unemployment and house
price in developed countries. The results of the non-linear causality are
presented in Table 6. The results show a bidirectional Granger causality
between negative UN shocks and positive HP in the case of Australia, Canada,
and Japan. On the other hand, there is evidence of a bidirectional Granger
causality between negative UN and negative HP in the case of Italy. There is
also a unidirectional Granger causality between negative UN and negative HP
for Denmark, Finland, Germany, Spain, the UK, Ireland, Netherlands, Portugal,
Sweden, and the US.

Likewise, the study finds evidence of a unidirectional Granger causality
between negative HP and positive UN for Australia, Belgium, Italy, and Spain,
Ireland, Netherlands, and the US, and a bidirectional Granger causality between
negative HP and positive UN for Germany, Belgium, Spain, and Sweden. In
the case of Australia, Canada, and Japan, a bidirectional Granger causality is
found between positive HP and negative UN. A unidirectional causality is
evident between positive HP and negative UN for Belgium, Spain, Denmark,
Finland, and Portugal. There is evidence of a significant bidirectional causality
between positive UN and positive HP in the case of France, the Netherlands,
and Sweden, while a unidirectional causality between positive UN and positive
HP is observed for Belgium, Spain, the UK, Denmark, Ireland, Finland, Italy,
Portugal, and the US. Finally, there is no evidence of a unidirectional or
bilateral Granger causality between HP- and UN- in the case of Australia,
Belgium, Canada, Korea, France, Japan, and New Zealand. Similarly, between
HP- and UN+, there is no bilateral or unilateral causality in the case of Canada,
Finland, Korea, France, the UK, New Zealand, and Switzerland. The findings
indicate evidence of Hatemi-J asymmetric causality for all 20 OECD
economies as evidenced by at least one significant impact between negative
(positive) UN and negative (positive) HP variables.
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Table6  Asymmetric Hatemi-J Causality Test

Asymmetric causality test for Australia Asymmetric causality test for Germany
Null Hypothesis g;:?ii;ic P-Value Decision | Null Hypothesis gg?ies;ic E)/-alue Decision
UN-Aus#> HP-Aus 0.683 0.515 Accept UN-Ger#> HP-Ger 0.57 0.573 Accept
HP-Aus #> UN-Aus 0.656 0.529 Accept HP-Ger#£> UN-Ger 3.093** | 0.06 Reject
UN+Aus #> HP-Aus 3.101** 0.066 Reject UN+Ger#> HP-Ger 3.602* 0.044 Reject
HP-Aus #> UN+Aus 0.248 0.782 Accept HP-Ger#£> UN+Ger 3.492* 0.048 Reject
UN-Aus #> HP+Aus 3.049** 0.068 Reject UN-Ger#> HP+Ger 2.409 0.113 Accept
HP+Aus #> UN-Aus 2.750** 0.086 Reject HP+Ger#> UN-Ger 0.09 0.913 Accept
UN+Aus #> HP+Aus 5.810* 0.009 Reject UN+Ger £> HP+Ger 0.418 0.663 Accept
HP+Aus #> UN+Aus 2.443 0.111 Accept HP+Ger #> UN+Ger 0.332 0.72 Accept
Asymmetric causality test for Belgium Asymmetric causality test for Spain
Null Hypothesis Flsh_er_ P-Value Decision | Null Hypothesis Flsh_er_ P- Decision
Statistic Statistic | Value

UN-Bel#> HP-Bel 1.555 0.234 Accept UN-Spain#> HP-Spa 1.964 0.164 Accept
HP-Bel #> UN-Bel 1.506 0.244 Accept HP-Spain#£> UN-Spa 4.973* 0.016 Reject
UN-+Bel #> HP-Bel 3.242* 0.059 Reject UN+Spain#> HP-Spa 5.665* 0.01 Reject
HP-Bel#> UN+Bel 0.216 0.807 Accept HP-Spain#> UN+Spa 1.36 0.277 Accept
UN-Bel #> HP+Bel 6.424* 0.006 Reject UN-Spain#> HP+Spa 8.375* 0.002 Reject
HP+Bel > UN-Bel 1.393 0.27 Accept HP+Spain#> UN-Spa 0.127 0.881 Accept
UN+Bel #> HP+Bel 0.47 0.631 Accept UN+Spain #> HP+Spa 4.818* 0.018 Reject
HP+Bel #> UN+Bel 5.700* 0.01 Reject HP+Spain #> UN+Spa 17.478 0.305 Accept

(Continued...)
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(Table 6 Continued)

Asymmetric causality test for Canada

Asymmetric causality test for the United Kingdom

Null Hypothesis g;zsi?ies;ic P-Value Decision | Null Hypothesis E'I[Z?i‘:;ic fl_alue Decision
UN-Can#> HP-Can 2.546 0.102 Accept UN-UK#> HP-UK 0.928 0.41 Accept
HP-Can#> UN-Can 1.785 0.192 Accept HP-UK#> UN-UK 4.719* 0.019 Reject
UN+Can #> HP-Can 0.788 0.467 Accept UN+UK#> HP-UK 8.942* 0.001 Reject
HP-Can#> UN+Can 0.329 0.722 Accept HP-UK#> UN+UK 11.370* | O Reject
UN-Can #> HP+Can 3.297* 0.056 Reject UN-UK#> HP+Uk 2.331 0.12 Accept
HP+Can #> UN-Can 3.798* 0.039 Reject HP+UK#> UN-UkK 0.462 0.635 Accept
UN+Can #> HP+Can 3.228* 0.059 Reject UN+UK#> HP+UK 0.496 0.615 Accept
HP+Can #> UN+Can 2.137 0.142 Accept HP+UK £>UN+UK 10501* | 0O Reject
Asymmetric causality test for Denmark Asymmetric causality test for Ireland
Null Hypothesis gg?ies:ic P-Value Decision | Null Hypothesis E’I[Z?ies;ic \P/-alue Decision
UN-Den#> HP-Den 1.332 0.285 Accept UN-Irl#> HP-Irl 1.384 0.271 Accept
HP-Den#> UN-Den 4,269* 0.027 Reject HP-Irl#£> UN-Irl 4.489* 0.023 Reject
UN+Den #> HP-Den 3.027** 0.069 Reject UN+Irl#> HP-Irl 6.157* 0.007 Reject
HP-Den#> UN+Den 16.807 0.549 Accept HP-Irl#> UN+rl 0.713 0.501 Accept
UN-Den #> HP+Den 0.895 0.423 Accept UN-Irl#£> HP+Irl 2.231 0.131 Accept
HP+Den#> UN-Den 7.728* 0.003 Reject HP+IrlA> UN-Irl 0.22 0.804 Accept
UN+Den #> HP+Den 0.677 0.518 Accept UN+Irl#> HP+Irl 0.501 0.612 Accept
HP+Den #> UN+Den 8.710* 0.001 Reject HP+Irl #£~UN+Irl 7.854* 0.002 Reject

(Continued...)
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(Table 6 Continued)

Asymmetric causality test for Finland Asymmetric causality test for Korea
Null Hypothesis Flsh_er_ P-Value Decision | Null Hypothesis Flsh_er_ P- Decision
Statistic Statistic Value
UN-Fin#> HP-Fin 3.305* 0.056 Reject UN-Kor#> HP-Kor 1.915 0.171 Accept
HP-Fin#> UN-Fin 2.207 0.134 Accept HP-Kor#> UN-Kor 0.02 0.979 Accept
UN+Fin #£> HP-Fin 0.088 0.915 Accept UN+Kor#£> HP-Kor 0.904 0.419 Accept
HP-Fin£> UN+Fin 6.451* 0.006 Accept HP-Kor#£> UN+Kor 0.064 0.937 Accept
UN-Fin #> HP+Fin 0.487 0.621 Accept UN-Kor#> HP+Kor 1.621 0.22 Accept
HP+Fin#> UN-Fin 3.947* 0.035 Reject HP+Kor#> UN-Kor 1.978 0.162 Accept
UN+Fin #> HP+Fin 0.071 0.931 Accept UN+Kor#> HP+Kor 0.956 0.399 Accept
HP+Fin £> UN+Fin 5.467* 0.012 Reject HP+Kor #>UN+Kor 0.34 0.715 Accept
Asymmetric causality test for France Asymmetric causality test for The Netherlands
Null Hypothesis gg?iiiic P-Value Decision | Null Hypothesis g;:?i?s;ic \P/_alue Decision
UN-Fra#> HP-Fra 0.791 0.466 Accept UN-NId#> HP-NId 1.724 0.201 Accept
HP-Fraz> UN-Fra 1.821 0.186 Accept HP-NId#> UN-NId 2.920** | 0.075 Reject
UN+Fraz> HP-Fra 0.993 0.386 Accept UN+NId#> HP-NId 5.949* 0.008 Reject
HP-Fra#> UN+Fra 1.935 0.169 Accept HP-NId#> UN+NId 1.138 0.338 Accept
UN-Fra #> HP+Fra 13.614* 0 Accept UN-NId#> HP+NId 1.528 0.239 Accept
HP+Fra#> UN-Fra 0.807 0.459 Accept HP+NIld#> UN-NId 0.998 0.384 Accept
UN+Fra #> HP+Fra 3.703* 0.041 Reject UN+NId#> HP+NId 2.812** | 0.081 Reject
HP+Fra #> UN+Fra 12.585* 0 Reject HP+NId £UN+NId 5.133* 0.014 Reject

(Continued...)
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(Table 6 Continued)

Asymmetric causality test for Italy Asymmetric causality test for Portugal
Null Hypothesis g;:?ii;ic P-Value Decision | Null Hypothesis gg?ies;ic E)/-alue Decision
UN-Ita=> HP-Ita 3.696* 0.042 Reject UN-Prt#> HP-Prt 1.993 0.16 Accept
HP-Ita#> UN-Ita 6.641* 0.005 Reject HP-Prt#> UN-Prt 5.550* 0.011 Reject
UN+Ita #> HP-Ita 10.036* 0 Reject UN+Prt£> HP-Prt 1.147 0.335 Accept
HP-lta> UN+Ita 0.085 0.918 Accept HP-Prt#> UN+Prt 4.246* 0.027 Reject
UN-Ita> HP+Ita 1.458 0.255 Accept UN-Prt#> HP+Prt 28.825** | 0.073 Reject
HP+lta> UN-Ita 2431 0.112 Accept HP+Prt#> UN-Prt 0.439 0.65 Accept
UN+lta #> HP+Ita 2.019 0.157 Accept UN+Prt£> HP+Prt 4.659* 0.02 Reject
HP+Ita £> UN+Ita 4.281* 0.027 Reject HP+Prt #>UN+Prt 1.143 0.337 Accept
Asymmetric causality test for Japan Asymmetric causality test for Sweden
Null Hypothesis Flsh_er_ P-Value Decision | Null Hypothesis Flsh_er_ P- Decision
Statistic Statistic | Value
UN-Jpn#> HP-Jpn 2.259 0.129 Accept UN-Swe#> HP-Swe 3.219* 0.059 Reject
HP-Jpn#> UN-Jpn 242 0.113 Accept HP-Swe#> UN-Swe 2.049 0.152 Accept
UN+Jpn #> HP-Jpn 1.807 0.188 Accept UN+Swe#> HP-Swe 8.033* 0.002 Reject
HP-Jpn#> UN+Jpn 1.442 0.258 Accept HP-Swe#> UN+Swe 6.211* 0.007 Reject
UN-Jpn#> HP+Jpn 5.969* 0.008 Reject UN-Swe#> HP+Swe 1.629 0.218 Accept
HP+Jpn#> UN-Jpn 6.261* 0.007 Reject HP+Swe#> UN-Swe 2.282 0.125 Accept
UN-+Jpn #> HP+Jpn 5.252* 0.014 Reject UN+Swe#> HP+Swe 3.302* 0.055 Reject
HP+Jpn #> UN+Jpn 0.106 0.899 Accept HP+Swe #>UN+Swe 6.851* 0.004 Reject

(Continued...)
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(Table 6 Continued)

Asymmetric causality test for Norway Asymmetric causality test for New Zealand
Null Hypothesis E;Z?ieszic P-Value Decision | Null Hypothesis E'I[Z?i‘:;ic fl_alue Decision
UN-Nor#> HP-Nor 4.060* 0.032 Reject UN-Nzl#> HP-NzI 1.358 0.278 Accept
HP-Nor#> UN-Nor 0.379 0.688 Accept HP-Nzl#> UN-Nzl 2.308 0.124 Accept
UN+Nor #> HP-Nor 1.247 0.307 Accept UN+Nzl#£> HP-Nzl 0.362 0.7 Accept
HP-Nor#> UN-+Nor 2.549 0.102 Accept HP-Nzl#> UN+Nzl 20.243 1.053 Accept
UN-Nor#> HP+Nor 0.202 0.818 Accept UN-Nzl#> HP+Nzl 0.819 0.454 Accept
HP+Nor#> UN-Nor 1.733 0.201 Accept HP+Nzl#> UN-Nzl 2.213 0.134 Accept
UN+Nor #> HP+Nor 0.372 0.693 Accept UN+Nzl#£> HP+Nzl 3.620* 0.044 Reject
HP+Nor #> UN+Nor 4.924* 0.017 Reject HP+Nzl#£>UN+Nzl 3.884* 0.036 Reject
Asymmetric causality test for Switzerland Asymmetric causality test for the United States
Null Hypothesis gg?iiiic P-Value Decision | Null Hypothesis g;?ii;ic \P/_alue Decision
UN-Swi#> HP-Swit 0.549 0.585 Accept UN-USA#> HP-USA 1.604 0.224 Accept
HP-Switz> UN-Swt 4.032* 0.032 Reject HP-USA#> UN-USA 7.887* 0.002 Reject
UN+Swt #> HP-Swt 0.988 0.388 Accept UN-+USA#> HP-USA 1.889 0.175 Accept
HP-Swi#> UN+Swt 0.027 0.972 Accept HP-USA#> UN+USA 15.966* | 0.056 Reject
UN-Swit#> HP+Swt 2.059 0.151 Accept UN-USA#> HP+USA 2.037 0.155 Accept
HP+Swt#> UN-Swit 0.05 0.95 Accept HP+USA#> UN-USA 0.463 0.635 Accept
UN+Swt #£> HP+Swt 7.897* 0.002 Reject UN+USA#> HP+USA 2.165 0.139 Accept
HP+Swt #> UN+Swt 0.055 0.946 Accept HP+USA#>UN+USA 6.335** | 0.007 Reject

Notes: a) Numbers inside the parentheses next to coefficient estimates are absolute values of t-ratios. *, ** indicate significance at the 10% and 5% levels
respectively, b)The upper bound critical value of the F-test for cointegration when there is one exogenous variable **(k=1) is 4.78 **(5.73) at the
10% **(5%) level of significance. These come from Pesaran et al. **(2001, Table CI, Case Ill, p. 300), c) The upper bound critical value of the
t-test for significance of ECMt-1 is 2.91 **(3.22) at the 10% **(5%) level when k =1, and d) All Wald tests are distributed as y2 with one degree
of freedom. The critical value is 2.71 **(3.84) at the 10% **(5%) level.
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Our findings are in line with the findings of previous studies. Several previous
studies have investigated the asymmetric causal relationship between house
prices and unemployment, with some finding evidence of such relationships in
various economies. For example, Bahmani-Oskooee and Ghodsi (2017),
provide empirical evidence for identifying the asymmetric causality between
house prices and unemployment rates in each state of the United States. They
find that home price declines indeed cause unemployment in 39 states. Only 19
states have data that indicate rising home prices contribute to job loss.

Similarly, according to Katrakilidis and Trachanas (2012), the responses of
house prices to positive or negative changes in the explanatory variables are
significantly different for both the long-run and short-run time horizons
indicating asymmetrical time horizons. The study shows that evidence of
asymmetries found may be critical for more accurate policymaking and
forecasting in the Greek housing market. The results are also in line with the
findings of Karamelikli (2016) who find an asymmetric relationship between
unemployment and house prices in the case of Turkey. The findings are also in
line with the findings of Algaralleh (2019) who examines asymmetries in the
housing price cycle with other macro variables, including unemployment, at the
regional and national levels in the UK. The author highlights significant
differences in asymmetric patterns of housing prices across regions, with some
areas exhibiting asymmetric responses to changes in house prices to macro
variables. According to Litkepohl and Krétzig (2004), the empirical results of
the study reveal that there are significant variations in the impact of
unemployment on home prices across the 20 OECD countries examined. While
unemployment has a significant impact on house prices in the long term for 9
of the economies, the direction and strength of this relationship vary. In the
short term, at least one significant variable is associated with the unemployment
variable in 12 of the economies, with greater impacts observed in the nonlinear
model. The study finds overwhelming evidence in favor of the asymmetric
effect of unemployment on house prices, with evidence of an asymmetric
bidirectional causal relationship between unemployment and house prices in all
of the selected economies. The findings suggest that unemployment is a
significant indicator of housing market strength, and while it may experience a
rise or fall during a recession or boom, the changes may affect house prices
asymmetrically. The observed heterogeneity in the housing markets of the
sample OECD countries may be attributed to a range of economic,
demographic, and market-specific factors that influence the direction and
strength of the relationship between house prices and unemployment.

Various factors can affect the direction and strength of causality between house
prices and unemployment, even in the same time period and using the same
methodology. Economic conditions, such as interest rates and economic
growth, can influence the relationship between house prices and
unemployment, as can demographic factors like population growth and age
distribution. The characteristics of the housing market, including housing
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supply and credit availability, can also impact this relationship. Additionally,
differences in data quality and reliability can lead to varying results in studies
of this relationship. In terms of positive and negative effects, the direction of
the causality can depend on the specific context and time period. While rising
house prices may lead to short-term job creation, long-term housing
affordability issues and economic instability may arise. Conversely, falling
house prices may lead to lower household wealth and reduced consumer
spending, but may also increase affordability and stimulate economic growth
in the long term. (Camacho and Perez-Quiros, 2014; Case and Shiller, 1990;
Glaeser et al., 2008; Kelly et al., 2012; Poterba and Sinai, 2008). There could
be other possible explanations for the observed asymmetries between housing
prices and unemployment would add value to the study. There are several
studies that have explored these hypotheses in the context of OECD economies;
see for example, Jordan et al. (2018), Mian and Sufi (2014), Cuestas and Tang
(2015), and Lutkepohl and Kréatzig (2004). Possible explanations for such
asymmetric relationships could be attributed to several factors, including the
lag time of the impact of changes in unemployment on the housing market. As
suggested by Eita and Jordaan (2007), the lag time between unemployment and
house prices may be longer than that between house prices and unemployment,
which could explain the asymmetric relationship. Another possible explanation
could be related to market imperfections, such as the presence of search and
transaction costs in the housing market, which could result in a delayed
response of housing prices to changes in unemployment.

5. Conclusion

This study looks at the symmetric and asymmetric effects of unemployment on
home prices in 20 OECD countries while relying both on linear and non-linear
ARDL models. The findings indicate that in the short run, at least one
significant variable is associated with the unemployment variable in 12 of the
OECD economies. Over the long term, unemployment has a significant impact
on house prices in 9 of the economies, with the coefficient of unemployment
being significant and positive in 8 of the economies, including Australia,
Finland, France, Japan, Ireland, the Netherlands, Portugal, and UK, while
having a negative effect in the case of Italy alone. The short-run findings are
summed up by the fact that in the comparable nonlinear model, (HP = F (POS,
NEG), at least one of the two carries significant coefficients in the case of 16
of the economies, including Australia, Belgium, Canada, Denmark, Finland,
France, Italy, Japan, Norway, the US, Ireland, Netherlands, Portugal, Spain,
Sweden, and the UK. The findings indicate significantly greater short-run
impacts in the nonlinear model. The same number of economies evidence at
least one significant coefficient associated with positive or negative
unemployment in the long run. Overall, the findings show overwhelming
evidence in favor of an asymmetric effect of unemployment on house prices.
According to the Hatemi-J causality results, there is evidence of an asymmetric
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bidirectional causal relationship between unemployment and house prices in all
of the selected economies, as shown by at least one significant variable that runs
either from unemployment to house prices or vice versa. The findings indicate
that unemployment is a significant indicator of housing market strength while
unemployment may experience a rise or fall during a recession or boom, and
this fall or rise may affect house prices asymmetrically.
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