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Abstract

The spread of COVID-19 worldwide has shown how quick global economy can become affected when ones’ health and future
are at risk. This paper examines the evidence of Granger causality among the housing price, the unemployment rate, crude oil
price, and world pandemic uncertainty in France, Germany, the UK, and the USA over the period 1996Q1-2019Q2. In this case,
the linear and asymmetric Granger causality approaches of Toda-Yamamoto and Hatemi-J are respectively applied to provide
useful insight. Although only significant evidence of linear Granger causality is found among the unemployment rate and the
house prices in all the four economies, the investigations revealed asymmetric evidence involving the world pandemic uncer-
tainty. Specifically, there is a significant uni-directional asymmetric Granger causality from the world pandemic uncertainty to
the house price in France, Germany, and the USA but not in the UK. The variation in the results among the examined countries is
explained by potential differences in economic structures or business cycle and other social and economic factors. Thus, relevant

policy guidance is implied from the results especially for the policymakers in the examined countries.
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Introduction

From human history, a handful of pandemic and epidemics of
public health emergencies such as the severe acute respiratory
syndrome (SARS), cholera, and influenza diseases have been
associated with millions of human causalities (World Health
Organization: WHO 2020). In specific, five major influenza
pandemics have reportedly bewildered and caused severely
varying consequences across the globe (Centre for Diseases
Control and Prevention: CDC 2018). So far, the 1918 pan-
demic of the HIN1 viral origin and widely regarded as the
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“Spanish flu” has remained the most devastating of a pandem-
ic in history (CDC 2018; WHO 2020). Thereafter, the 1957—
1958 Pandemic (also known as H2N2 or “Asian Flu”), the
1968 pandemic (also known as H3N2), and the 2009 HIN1
Pandemic (CDC 2018) have all-cause varying degree of
health, socio-economic, and several devastations before the
current novel coronavirus (nCOVID-19) pandemic. Similar
to the previous pandemics, the nCOVID-19 pandemic has
ignited both similar and different measures from all the affect-
ed countries but the impact has caused economic tumors. With
about 6.5 million infections and more than 380,000 deaths
recorded globally (Johns Hopkins University and Medicine
2020), the economic impact of the nCOVID-19 pandemic
has since shattered the once optimistic economic forecast of
2020.

In specific, the seemingly necessary measures that are be-
ing adopted to combat the spread of the virulent disease (such
as the travel restriction or suspension across countries borders,
“social distancing,” and “lockdown”) have since increased
economic uncertainty and further threatening the global finan-
cial stability. Since the outbreak of the nCOVID-19 pandemic,
the International Monetary Fund (IMF 2020) has noted a
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significant decline in prices of risk assets, a record crude oil
price decline, and other market strains. Also, Jelilov et al.
(2020) in a study on the nexus between stock market returns
and inflation with nCovid-19 pandemic for Nigeria,
established that the negative effects of COVID-19 on the mar-
ket returns and its disruption to the stock market returns—
inflation relationship may not die away rapidly considering
that the duration of the pandemic is unknown. Recent study
has illustrated the development and quantification of a signif-
icantly huge economic uncertainty due to the nCOVID-19
pandemic and the resulting macroeconomic impact of the pan-
demic (Baker et al. 2020). Yet, on the connectedness of
pandemic-induced uncertainty, Zhang et al. (2020) found sig-
nificant evidence that the COVID-19 pandemic affects the
financial market with significant evidence of volatility (due
to the pandemic) across global markets. Reflecting on the
current situation, existing evidence has shown that the mo-
ment of uncertainty and high risk in the global markets is
significantly characterized by the unemployment debacle
(Caggiano et al. 2017; Schaal 2017; Usman and Elsalih
2018). Moreover, considering the significance of the energy
and the real estate market to the world economy, previous
studies have also established the nexus of energy market and
economic growth (Sharif et al. 2020; Adedoyin and Bekun
2020; Adedoyin et al. 2021c¢, d), economic uncertainty and
energy market (Balcilar et al. 2017; Balcilar et al. 2020;
Uzuner et al. 2021; Adedoyin et al. 2021a, b), and economic
uncertainty and the housing market (Antonakakis et al. 2015;
Christidou and Fountas 2017; Christou et al. 2017; Alola and
Uzuner 2020).

The impact of the pandemic has taken a severe toll on the
advanced economies considering the high human causalities
recorded in some of these economies. For instance, not until
the outbreak of the pandemic, the economic outlook for at
least the world’s 10 largest economies by nominal gross do-
mestic product (nGDP) was largely optimistic even as in
January 2020 (NASDAQ 2020). But, the event of the second
quarter of 2020 has presented a skyrocketed job losses, eco-
nomic shutdown, and increasing uncertainty among the four
(France, Germany, UK, and the USA) of the seven world
largest economy by nGDP. For instance, yet on record is the
almost 15% national unemployment rate in the USA with first
quarter’s 5% decline in GDP and the over 30 million job
losses in Europe (mostly in France, Germany, Italy, Spain,
and UK) with a projected 8-12% decline in GDP in 2020
(Congressional Research Service (CRS 2020)). This, by no
way, has not undermined other social and economic impacts
of COVID-19 pandemic through varying sectors
(International Labour Organization 2020). Intuitively, there
can be many channels underlying the relationship between
house and world pandemic uncertainty: (i) world pandemic
uncertainty hikes adversely affect economic growth and, thus,
dampen the demand for housing, and along with it reducing its

price; (ii) however, uncertainty can increase the cost of invest-
ment reversal, so firms reduce residential investment and sus-
pend their projects as they accumulate new information which
increase the housing price. Therefore, to understand the link-
ages between world pandemic uncertainty and the housing
price is highly informative for prospective homeowners, eco-
nomic planners, financial institutions, policymakers, and
property investors.

Considering the severity of the nCOVID-19 pandemic in
France, Germany, the UK, and the USA (the four of the seven
largest economies by GDP), the current study is aimed to
investigate the associated uncertainty through outlined per-
spectives. Importantly, the degree of uncertainty in relation
to the pandemic in the four aforementioned economies is be-
ing examined within the concept of world pandemic uncer-
tainty’ (WPU). Another perspective is to examine the poten-
tial (Granger causality) relationship between the pandemic-
induced uncertainty with unemployment crisis, oil price, and
the housing price in the four major economies. By reflecting
on the current unemployment and crude oil crises due to the
nCOVID-19 pandemic, the economic intuition behind the
consideration of the house price in the current investigation
is related to the co-existence of the USA’s housing market and
the 2007-2008 global financial crisis (Encyclopedia
Britannica 2019). As such, the current study is expected to
achieve a novel outcome since employing the aforementioned
outline is largely assumed the first in the literature by the
authors. Moreover, the approach adopted in the study (the
Toda-Yamamoto Granger causality and asymmetric causality
tests) is expected to provide a significant and country-specific
policy to the examined countries and at the same time contrib-
ute significantly to the extant literature.

Besides, the other part of the study is outlined accordingly:
“Data and methodology” and “Empirical results” provide the
empirical method and the discussion of the results respective-
ly. The conclusion and the implied policy are both outlined in
“Conclusion and policy implications.”

Data and methodology
Data

The data used to analyze the dynamic Granger causality rela-
tionship between the housing price index (HP), Brent crude oil
price (OIL), unemployment (UNEMP), and the world pan-
demic uncertainty index (WPU) for the four major countries:
France, Germany, the UK, and the USA. The current study
uses quarterly data over the period 1996Q1 and 2019Q2.
Seasonally adjusted data on the HP and UNEMP data are

! Further information on WPU is available at https://worlduncertaintyindex.
comy.
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obtained from the OECD database.” The Brent crude oil data
is sourced from the FRED database. The study used the WPU
index, which is the “newly developed index on uncertainty,”
which is proposed by Ahir et al. (2018). The WPU data is
obtained from the website https://worlduncertaintyindex.
com/data/. The WPU measures economic uncertainty related
to pandemics and other disease outbreaks across the world as
reflected in the Economist Intelligence Unit country reports.

Asymmetric causality tests

Conventional Granger causality tests and the Toda-
Yamamoto Granger causality test are also used to investigate
the Granger causal direction between the variables. However,
these tests cannot separate the impact of positive and negative
shocks of the variables on other variables. For this reason,
Hatemi-J (2012) proposes the asymmetric causality test that
examines the asymmetric direction of the causal relationship
between the variables. This test uses the approach of Toda and
Yamamoto (1995) and hence splits the positive and negative
shocks on the variables. According to Hatemi-J (2012) asym-
metric Granger causality test, the integrated variables can be
presented as a random walk process as follows:

t
X1t = Xit-1 + €1t = X10 + 211 and Xpr = Xp-1 + €x
t
=X + D2 (1)

wheret=1,2,...T, X9 and X, are initial values, and ¢ |,
and ¢ ,; are the white noise disturbance terms. The positive and
negative shocks in the variables are identified by using the
following formulations: £;;* =max (g1;, 0), £5;" =max (&»;, 0)
and £1; =min (£1;,0), € »; =min (,;,0). Within the framework
of directional asymmetry, it follows that X;= X1 + €1= X109
+Y e+ Yhicieri and Xo= Xopq + 2= Xag +XiciEai +
Y'ic165i . The positive and negative shocks to all variables in
this study can be expressed in the cumulative forms as fol-
lows: x;" =)0y €11, X1 = Lhiar €17 and X" =Y, X
=Y"i_165. More specifically, these cumulative forms can be
used to investigate the asymmetric causal relationship be-
tween the variables through a vector autoregressive model of
order p, VAR(p). In order to determine the optimal lag order in
this model, this study used Hatemi-J Criterion (HJC) which is
calculated as follows:

j:0717-~~:]7

(2)

~ 2InT + 2n%In(InT
HIC = In (detQj> +j<—n = +2¥ n(ln )>

2 Access date: June 2020.
3 Access date: June 2020.
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where fzj denotes the variance—covariance matrix estimator
which is obtained from the error term in the VAR model with
lag order j, whereas T refers to the number of observations and
n represents the number of equations in the VAR model. The
null hypothesis of non-causality can be tested using a modi-
fied version of the Wald statistic.*

Empirical results

Table 1 exhibits the descriptive statistics on all variables used
in our analysis. Firstly, the descriptive statistics focus on the
Brent crude oil price and the world pandemic uncertainty
which are common for four major countries. According to
Table 1, oil price volatility is higher than world pandemic
uncertainty. Housing price index volatility is the highest in
the UK while the lowest in Germany. Also, the volatility of
unemployment is almost the same for the countries.
Moreover, most of the variables are right-skewed with posi-
tive kurtosis value which indicates non-normal distribution.
Besides that, the null hypothesis of non-normal distribution
is rejected by using the Jarque—Bera statistics for all variables

The Wald test result has a non-standard distribution if the
variables in a VAR model are integrated or cointegrated.
Thus, the conventional Granger causality approach in the lin-
ear framework is needed to test for unit root and cointegration
relation. However, the Toda-Yamamoto Granger causality
method overcomes the long-run information loss by estimat-
ing the VAR (k + d,,,,) model with level data, using the level
values of the data. d,,,,, is the maximum integrated order of the
variables® and k is the optimal lag length. The VAR (k+ d,,,4)
is constructed as:

HP, = By + Y1 BHP-i + ?Z‘ZfﬂﬁszPt—i
+ Y 0WPU - + i 92, WPU
+ Y4 0 UNEMP,; + Y 62;UNEMP,-; + & (3)

Thus, the Toda-Yamamoto Granger causality test is used to
determine the direction of causality between the variables. In
Table 2, the results of Toda-Yamamoto Granger causality
show that there is no Granger causality relationship running
from world pandemic uncertainty to housing price for four
major countries. However, there is a unidirectional Granger
causality from unemployment to housing prices for France.
Also, the findings revealed that there is a unidirectional
Granger causality relationship from oil price to housing price
for the USA.

“ For detailed information, interested readers should see Hatemi-J (2012).

3 In this study, the d is 1 based on the results of augmented Dickey—Fuller and
Zivot—Andrews unit root tests. For brevity, we removed the unit root tests
which can be available upon request.
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Table 1 Descriptive statistics
France Germany UK USA

OIL WPU HP UNEMP HP UNEMP HP UNEMP HP UNEMP
Mean 56.6006 0.1141 87.9267 9.6411 989951 72975 842195 5.8862  96.8502 5.7394
Median 53.5915 0.0000 1004869 92167  97.1926  7.7833  90.7504 54333 95.6909 5.2500
Maximum 119.8117  4.3987 109.9550  12.5000  120.8938  11.2000  109.6939 83667 1185461  9.9333
Minimum 10.9472 0.0000 50.6664 72667 877401  3.1333  39.0141 37333 74.6226 3.6333
Std. Dev. 32.5936 0.4826 21.6421 13162  8.2890 23111 22,1357 13074  13.1400 1.7077
Skewness 0.4433 7.7523 —0.6665 0.7519  0.7512 -0.2462  —0.7841 04551  0.0437 1.1030
Kurtosis 1.9846 67.9644 1.7240 2.8768 29142 1.8222  2.2984 1.9294  1.9658 3.0977
Jarque—Bera  7.1169 174713600 13.3370 89169  8.8691 63834  11.5601 77343 42191 19.0979
Probability 0.0285™ 0.0000" 0.0013"" 0.0116™ 0.0119"  0.0411"  0.0031" 0.0209™  0.1213 0.0001""
Sum 53204560  10.7232 8265.1130  906.2667 9305.5430 685.9667 7916.6290  553.3000 9103.9180  539.5000
Sum Sq. Dev. 98797.7200 21.6564 435594300 161.1032 6389.8330 496.7428 45568.8400 158.9720 16057.2300 271.1955
Observations 94 94 94 94 94 94 94 94 94 94

Note: The asterisks ~ and =™

The BDS non-linearity test is used to check the robustness
of the Toda-Yamamoto Granger causality test. Table 3 pre-
sents the BDS test results. The findings show the nonlinearity
in the aforementioned variables. In this case, the use of
Granger causality tests in the linear framework causes
misspecification problems. Hence, the Hatemi-J (2012)

Table 2  Toda-Yamamoto Granger causality test results

Hypothesis Chi-square P-value Decision
France

OIL #> HP 3.364 0.186 OIL #> HP
WPU #> HP 0.734 0.693 WPU #> HP
UNEMP #> HP 13.424" 0.001 UNEMP — HP
Germany

OIL #> HP 0.595 0.743 OIL #> HP
WPU #> HP 0.125 0.939 WPU #> HP
UNEMP #> HP 0.643 0.725 UNEMP #> HP
UK

OIL #> HP 5.522™ 0.011 OIL — HP
WPU #> HP 1.032 0312 WPU #> HP
UNEMP #> HP 14.463™ 0.029 UNEMP — HP
USA

OIL #£> HP 22.666" 0.000 OIL — HP
WPU #> HP 3.071 0215 WPU #> HP
UNEMP #> HP 3437 0.179 UNEMP #> HP

Note: The symbols “#> and —” denote the non-Granger causality and
unidirectional Granger causality relationship for the selected variables.
The superscripts ~ and ~ indicate the 0.05 and 0.10 significance level.
The optimal lag is selected as 2 by using SIC

indicate the rejection of the null hypothesis at 0.01and 0.10 significance level

asymmetric causality test technique is applied to consider
the nonlinearity relationship between variables.

Table 4 presents the asymmetric Granger causality test re-
sults for France. The findings indicate that a positive shock of
world pandemic uncertainty Granger causes a negative shock

Table 3  BDS non-linearity tests

Variables BDS statistic Standard error Probability
France

HP 0.205" 0.006 0.000
OIL 0.165" 0.005 0.000
WPU 0.068" 0.017 0.000
UNEMP 0.192" 0.009 0.000
Germany

HP 0.176" 0.007 0.000
OIL 0.165" 0.005 0.000
WPU 0.068" 0.017 0.000
UNEMP 0.188" 0.005 0.000
UK

HP 0.208" 0.007 0.000
OIL 0.165" 0.005 0.000
WPU 0.068" 0.017 0.000
UNEMP 0.186" 0.006 0.000
USA

HP 0.190" 0.004 0.000
OIL 0.165" 0.005 0.000
WPU 0.068" 0.017 0.000
UNEMP 0.188" 0.009 0.000

Note: * indicates the rejection of the null hypothesis at 0.01 significance
level. The number of dimensions is 2
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Table 4 Asymmetric causality test for France

Table 5 Asymmetric causality test for Germany

Hypothesis Fisher statistic ~ P-value  Decision Hypothesis Fisher statistic ~ P-value  Decision

OIL" # HP* 4331 0.115 OIL" # HP* OIL" # HP* 2.409 0.300 OIL" # HP*
OIL" # HP~ 4791 0.091 OIL" — HP~ OIL" # HP~ 1.763 0414  OIL* # HP-
OIL #> HP~ 0.652 0722  OIL #> HP~ OIL #> HP~ 12.979" 0.002  OIL™— HP~

OIL #> HP ™ 5816 0055  OIL"— HP" OIL #> HP ™ 0.657 0720  OIL #> HP™
WPU " #> HP" 0.578 0749  WPU" # HP" WPU " #> HP" 1.193 0.551 WPU " #> HP ™"
WPU" #> HP~ 7.182™ 0.028  WPU" — HP~ WPU" #> HP~ 10.592" 0.005  WPU" — HP~
WPU " #> HP~ 0.169 0919  WPU #> HP- WPU " #> HP~ 0.429 0807  WPU #> HP~
WPU - #>HP* 4.466 0.107  WPU #£HP" WPU - #>HP* 0.844 0.656  WPU #£HP"
UNEMP "' # HP"' 1.409 0.494 UNEMP " # HP " UNEMP "' # HP"' 3.977 0.137 UNEMP* #> HP "
UNEMP* # HP~ 0242 0.886 UNEMP " # HP"~ UNEMP* # HP~ 12.088" 0.002 UNEMP " — HP~
UNEMP #HP~  0.385 0.825 UNEMP ™~ #>HP~ UNEMP ™~ #>HP"~ 1.012 0.603 UNEMP ™~ #>HP~
UNEMP ™ #> HP*  0.898 0.638 UNEMP~#> HP ™ UNEMP ™ #> HP®  2.542 0.281 UNEMP~#> HP ™

Note: The symbols “#>” and “—” denote the non-Granger causality and
unidirectional Granger causality relationship for the selected variables.
The superscripts ~ and ~ indicate the 0.05 and 0.10 significance level.
The optimal lag is selected based on Hatemi-J Criterion (HJC)

of the housing price index. It means that a positive shock of
the world pandemic uncertainty is a good predictor to forecast
a negative shock of the housing price index. This is expected
because of the law of demand theory arising from low housing
demand during pandemics expectedly causing low housing
prices. Additionally, there is an asymmetric Granger causality
relationship from a positive shock of oil price to a negative
shock of the housing price index. These outcomes support the
expectation of IMF (2020). However, the results show that
there is no existing asymmetric Granger causality relationship
between the housing price index and unemployment. This
finding aligns with Pan (2018) for the G7 countries while it
is not aligned with Alola (2020) for Cyprus.

Table 5 reports the asymmetric Granger causality test for
Germany. Similarly, to the results of France, a positive shock
of the world pandemic uncertainty Granger causes a negative
shock of the housing price index. Expectedly, the aforemen-
tioned law of demand theory ascribed to the case of France is
also relevant for the case of Germany. Moreover, there is a
unidirectional Granger causality running from a negative
shock of oil price to a negative shock of the housing price
index. Additionally, a positive shock of unemployment
Granger causes a negative shock of the housing price index.
However, the finding did not reveal the feedback relationship
between unemployment and housing price index in contrast to
the study of Irandoust (2019) for Germany. We conclude that
positive shocks of world pandemic uncertainty and declines in
oil price and unemployment have a significant predictive
power for decreases in the housing price index in Germany.

In Table 6, the results of the asymmetric Granger causality
test show that none of the shocks of the variables Granger

@ Springer

Note: The symbols “#>” and “—” denote the non-Granger causality and
unidirectional Granger causality relationship for the selected variables.
The superscript * presents the 0.01 significance level. The optimal lag
is selected as 3 by using Hatemi-J Criterion (HJC)

causes the housing price index in the UK. The result of
Granger non-causality relation from unemployment to the
housing price index is supported by Sibande et al. (2019) for
the UK. It can be concluded that the world pandemic uncer-
tainty, oil price, and unemployment are not helpful to forecast
the UK housing price index. The lack of Granger causality
evidence from the aforementioned variables to housing price
could be associated with the strong fiscal and monetary policy
from the aftermath of the last global financial crisis.

Lastly, Table 7 presents the asymmetric Granger causality
test results for the USA. The findings indicate that there is a

Table 6 Asymmetric causality test for the UK

Hypothesis Fisher statistic ~ P-value

OIL" + HP" 2.394 0.302 OIL" #+ HP"
OIL" #> HP~ 1.882 0.390 OIL"' #> HP~
OIL #> HP~ 0.302 0.860  OIL #> HP"~
OIL™ #> HP™ 0.609 0.737 OIL #> HP™
WPU™ # HP™ 2.303 0.316 WPU" # HP™
WPU" #> HP~ 4.023 0.134 WPU" #> HP~
WPU #> HP~ 0.081 0960  WPU #> HP~
WPU ~#>HP "~ 1.411 0494  WPU #HP™
UNEMP* # HP" 1.163 0.559 UNEMP* #> HP*
UNEMP* # HP~ 2317 0314 UNEMP* #> HP "~
UNEMP ™ #>HP~ 1.289 0.525 UNEMP ™ #>HP~
UNEMP ™ #> HP* 193 0.381 UNEMP ™ #> HP ™

Note: The symbol “#>” denotes the non-Granger causality relationship
for the selected variables. The optimal lag is selected based on using
Hatemi-J Criterion (HIC)
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unidirectional Granger causality running from a negative
shock of the world pandemic uncertainty to a positive shock
of housing price. This finding is also supported by Francke
and Korevaar (2021). The determination cum desperation of
the property or house owners to cover their market loss due to
the pandemics could trigger the unexpected hike in housing
prices during the recovery period of the economy. Also, there
is an asymmetric Granger causality relationship from a nega-
tive shock of unemployment to a positive shock of the housing
price index. The result is resonated with the study of Bahmani-
Oskooee and Ghodsi (2016) for the US states.

Conclusion and policy implications

The vulnerability of the global market to shock has persistent-
ly remained a long time challenge to economic growth and
sustainable development. Regarding the essential commodity
markets such as the energy and the housing markets, evidence
has continued to show the vulnerability of these markets to the
economic downturn. As such, like the pandemics in human
history, the uncertainty resulting from the current nCOVID-19
pandemic has caused a significant record decline in crude oil
prices, thus leading to significant global market strains. In an
attempt to understand the potential effect of pandemic uncer-
tainty, the current study affirmed a Granger causality evidence
from the housing market, energy market, and unemployment
rate especially in the world’s most affected and largest econ-
omies (France, Germany, UK, and the USA). Interestingly,
the Toda-Yamamoto approach revealed a uni-directional lin-
ear Granger causality from unemployment to house prices for

Table7  Asymmetric causality test for the USA

Hypothesis Fisher statistic ~ P-value  Decision

OIL* +> HP* 0.365 0.833 OIL" # HP*
OIL™ #> HP~ 1.918 0.383 OIL" #> HP~
OIL #> HP~ 4217 0.121 OIL #> HP~

OIL # HP" 2.157 0340  OIL # HP™
WPU " #> HP ™ 0.291 0.864  WPU" #> HP™
WPU" #> HP~ 2.567 0277  WPU" # HP~
WPU ™ #> HP "~ 0.009 0996  WPU #> HP"
WPU "~ #HP* 4919 0.085  WPU —HP"
UNEMP " # HP"  0.195 0.907 UNEMP* # HP "
UNEMP * #> HP~ 0.721 0.697 UNEMP " # HP"~
UNEMP ™~ #>HP"~ 0.404 0.817 UNEMP ™~ #+>HP~
UNEMP~#> HP™®  19.424 0.000 UNEMP ™ — HP™

Note: The symbols “#>” and “—” denote the non-Granger causality and
unidirectional Granger causality relationship for the selected variables.
The superscripts ~ and " indicate the 0.01 and 0.10 significance level.
The optimal lag is selected based on Hatemi-J Criterion (HJC)

France and the UK but the reverse is only true for Germany
and the USA. Moreover, the asymmetric causality evidence
by Hatemi-J (2012) further provided insightful information. In
specific, Hatemi-J (2012) revealed a significant Granger cau-
sality from world pandemic uncertainty to the housing market
vis-a-vis house in France, Germany, and the USA. Similar to
the aforementioned linear Granger causality evidence, the
asymmetry Granger evidence further posited a unidirectional
Granger causality from unemployment rate and oil price to
house price only in Germany and the USA.

One of the importance of this study is the policy measure it
potentially offers to the government of France, Germany, the
UK, and the USA. Among the potential policy, the directive is
that the governments of France, Germany, and the USA could
further re-invigorate the housing market such as providing
interest rate adjustment that favors the real estate investors.
Since there seems to be a Granger causality between the un-
employment rate, house, and the crude oil price, the govern-
ments of the examined countries should strengthen public—
private partnerships in terms of job security policy especially
in the current circumstance of nCOVID-19 pandemic.
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