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ABSTRACT

In regional economic problems, understanding the property market is a momentous task due to its importance in the
whole economic industrial chain. The property markets in different regions are interconnected, thus studying the
correlations is imperative to the management and investment. It is intuitively known that the property market should be
altered by the economic policy uncertainty (EPU), which has spillover among different regions. However, the effect
from the spillover of EPU on the property markets has not been considered in previous literatures. Therefore, in this
paper, we construct a framework that uses a generalized vector autoregressions model to produce a spillover index of
EPU and then interpolates this index matrix to a dynamic conditional correction GARCH model. Using this model,
empirical regression on the property indices and EPU indices evidences that the spillover of EPU has significant effect
on the correlations of property markets. This analysis indicates that the regional property markets that have large
spillover of EPU shows strong comovement, that is, high contagion effect. The findings imply the importance of putting
enough vigilance to the spillover of EPU from external economies for the managers and investors of property markets.
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1. INTRODUCTION

With the progress of society and technology, the
economic globalization is becoming more and more in-
depth. The development of an economy is not only
dependent on its own conditions, but also influenced by
other regional economies. The economic development
can both take advantage of the favourable factors of the
surrounding environment and be affected by its adverse
effects. Thus, in analysing the regional economics, the
correlation between the markets in different regions has
always been an imperative concern. In the economic
system, the property market is undoubtedly one of the
most important markets. As a substantial evidence, in
2008, the subprime mortgage crisis evolved into a global
financial crisis. Therefore, investigating the correlations
of global property markets is greatly significant.

The correlation effect has been widely studied in the
stock markets [1-4], and recently has been confirmed in
the property markets [5]. Previous literatures discussed
the correlations of different regional property markets
with the inclusion of spatial effects incorporating the

geographic adjacency and economic similarity factors.
Since the markets are affected by the economic policies,
the change of economic policy would result in alterations
to the markets. Therefore, the impact of economic policy
uncertainty (EPU) on various markets such as stocks [6]
and crude oil [7] has attracted a lot of interest.

The EPU is a complicated latent economic variable,
thus a quantitative measurement is needed. Toward this
end, Baker et al. [8] constructed a proxy index to measure
the EPU. The generation process is mainly based on the
statistics of the frequency about some relevant keywords
such as economic, economy, uncertain, uncertainty,
regulation, appeared in the newspapers. This EPU index
is a proper indicator for the uncertainty related to
economic policies and the occurrence of some big events.
Besides, it is a time series, and thus can be conveniently
used in empirical researches [6,7]. Recently, Balli et al.
[9] found that the effect of EPU in a country can spill to
other countries. This suggests that the spillover of EPU
probably leads to a change on the correlations of property
markets. This question has not been investigated and thus
cannot be fully known. Therefore, in this work, we
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modified the multivariate GARCH model [10] with the
dynamic conditional correction containing the spillover
matrix of EPU which is obtained using a generated vector
autoregression model [11]. It is found that the spillover
of EPU has significant effect on the correlations of
property markets.

2. METHODOLOGY

In the framework of multivariate GARCH model, the
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where y, is the return vector of N economies, u is a
N dimensional vector of unknown parameter, a and b
are the coefficient matrices, ¢ is the vector of residuals.
The time-varying variance is defined as

0f = wo + w1ty + Aefy + wa0f 1 1A, )

where I, is a sign vector with one for ,_; < 0 and
zero otherwise. A, is a dummy vector indicating the
global financial crisis from February 4, 2007 to
December 8, 2008 herein, and the parameter sets of w,,

property return is written as
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Table 1. Estimation results of mean and variance equations.

w1, Wy, A, n are unknown coefficients.

The conditional correlation matrix can be extended in
the recursion form of

Rt = aR + ﬁRt + ylpt—l + 5Wl}’t_1
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Note: The values in parentheses correspond to the standard errors. R? and ML are the goodness of fit and the value of maximum
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likelihood respectively. *, ™ and

where R =cc’ + D with ¢ = (¢q,+-,cy) being a
vector with N elements and D being a diagonal matrix
with the diagonal elements of 1—c?. ¥ is a matrix
determined by the residuals. W is the N X N matrix
denoting the spillover index of EPU, which can be
obtained from the variance decompositions using a
generalized vector autoregression model [11]. Briefly,
considering the moving average presentation of y, =
Y ¢yei+e , the return is expressed by the
disturbance, as

Ve = ZlAiSt—l 4
i=

where A; is the N X N coefficient matrix. The
variance decompositions are obtained by
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where s and A are the standard deviation and
variance matrix of errors, respectively, e; is selection
indictor with one for i element and zero otherwise. The
spillover index is denoted by the normalized variance

shares, as

denote significance at 10%, 5% and 1% level respectively.

VVL‘]’ = Nij (6)
3. RESULTS AND DISCUSSION

For empirical analyses, the property indices collected
from Global Property Research database and EPU
indices obtained from Economic Policy Uncertainty
website were used. Herein, there are eight economies are
considered, namely, United States (USA), Canada
(CAN), Australia (AUS), United Kingdom (UKD),
France (FRA), Germany (GER), Hong Kong of China
(HKC), and Japan (JAP). The period of data covers from
January, 2000 to December, 2019. As usual, the
difference of the natural logarithm of two consecutive
values of the property index and EPU index is employed
to represent the property return and EPU change,
respectively. The coefficients in the mean and variance
equations are first fitted, as listed in Table 1. As shown
in Equation (2), depending on whether the shock &,_; is
negative or positive, the variance is different, thus the 1
is an implication of the leverage effect in the property
market. The statistically significant positive values of 1
evidence the existence of leverage effect again [5].
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Table 2 presents the estimation results of conditional
correlations. All of the estimates are at 1% significance
level. The estimated coefficient of 8 is large, implying a
fairly strong autoregressive component in the conditional
correlations. The most important coefficient for this work
is the value of &, which indicates whether the spillover of
EPU has impact on the correlations of property markets.
It can be seen that the estimated value is statistically
significant at 1% level. This demonstrates the influence
from the spillover of EPU. The economies that have large
spillover of EPU correspond to strong correlations
between property markets. A plausible interpretation is
that the high spillover of EPU suggests strong economic
and political ties, thus the linkage of property market is
also tight.

Actually, as known from the models, the conditional
correlations of property markets for different economies
are time dependent. Here, the time-varying trend is not
given, instead, the averaged conditional correlations
matrix is reported in Table 3 for more intuitive insight.
Different from previous studies with spatial factor, the
correlation matrix is no longer strictly symmetric with
respect to the diagonal but with slight discrepancy. This
is because the spillover matrix of EPU is directional [11],
which means that it is not as symmetric as the spatial
matrix [5,12]. It can be seen that the correction values
between the United States and Canada (0.435), the
United Kingdom and France (0.509), the United
Kingdom and Germany (0.402), the France and Germany
(0.459) are relatively larger than that of other economies.
These pairs happen to be the countries that generally have
close economic and political ties in the world. By contrast,
their correlations with Hong Kong and Japan are
relatively weak. But it is noticed that the correlation value
between Hong Kong and Japan is larger than that with
other countries.
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Table 2. Estimation results of conditional correlations.

Coefficients Estimates Standard errors
a 0.012™" 0.001
B 0.967" 0.001
y 0.019™ 0.001
1) 0.002™ 0.000
o) 0.594™ 0.026
Cy 0.637™ 0.024
c3 0.522™" 0.028
Cy 0.712™ 0.020
Cs 0.752™" 0.021
Ce 0.604™ 0.023
cy 0.478™ 0.030
Cg 0.354™ 0.032

ML 4467

*kk

Note: ML is the value of maximum likelihood. ™ denotes

significance at 1% level.

4. CONCLUSIONS

In summary, the work aims to confirm whether the
spillover of EPU has effect on the correlations of the
property markets in different regions. For this purpose,
the multivariate GARCH model is extended to including
the spillover index of EPU in the dynamic conditional
correlations. The matrix describing the spillover of EPU
is obtained from a variance decompositions approach.
The empirical results indicate that the corrections of
property markets have strong autoregressive component.
Nonetheless, there is a robust evidence that the
correlations of property markets are relevant to the
spillover of EPU, verified by a statistically significant
coefficient. The averaged time-varying correlations
matrix shows that the countries with close economic and
political ties indeed has strong corrections in the property
markets.

Table 3. Averaged conditional correlations of the property markets.

USA CAN AUS UKD FRA GER HKC JAP
USA 1.000 0.435 0.224 0.347 0.279 0.260 0.237 0.144
CAN 0.435 1.000 0.290 0.365 0.303 0.269 0.267 0.174
AUS 0.224 0.290 1.001 0.296 0.248 0.204 0.299 0.227
UKD 0.347 0.365 0.296 1.003 0.509 0.402 0.277 0.185
FRA 0.279 0.303 0.248 0.509 1.001 0.459 0.225 0.143
GER 0.260 0.270 0.204 0.402 0.459 1.001 0.189 0.126
HKC 0.237 0.267 0.299 0.278 0.225 0.190 1.009 0.260
JAP 0.144 0.174 0.227 0.185 0.143 0.125 0.260 1.009
AUTHORS’ CONTRIBUTIONS ACKNOWLEDGMENTS
Y. Zhang: conceptualization, investigation, software, There is no funding acknowledged for supporting this
writing. H. Gu: software. research.

356



ATLANTIS

PRESS Advances in Social Science, Education and Humanities Research, volume 551

REFERENCES

[1] G. Fernandez-Aviles, J.M. Montero, A.G. Orlov,
Spatial modelling of stock market comovements,
Finance Research Letters 9(4) (2012) 202-212.

[2] H. Asgharian, W. Hess, L. Liu, A spatial analysis of
international stock market linkages, Journal of
Banking & Finance 37(12) (2013) 4738-04754.

[3] P.S. Tam, A spatial-temporal analysis of East Asian
equity market linkages, Journal of Comparative
Economics 42(2) (2014) 304-327.

[4] F. Durante, E. Foscolo, P. Jaworski, H. Wang, A
spatial contagion measure for financial time series,
Expert Systems with Applications 41(8) (2014)
4023-4034.

[5] H. Gu, Z. Liu, Y. Weng, Time-varying correlations
in global real estate markets: A multivariate
GARCH with spatial effects approach, Physica A:
Statistical Mechanics and its Applications 471
(2011) 460-472.

[6] M.E. Hoque, M.A.S Zaidi, The impacts of global
economic policy uncertainty on stock market returns
in regime switching environment: Evidence from
sectoral perspectives, International Journal of
Finance & Economics 24(2) (2019) 991-1016.

[71 R. Ma, C. Zhou, H. Cai, D. Deng, The forecasting
power of EPU for crude oil return volatility, Energy
Reports 5 (2019) 866-873.

[8] S.R Baker, N. Bloom, S.J. Davis, Measuring
economic policy uncertainty, Quarterly Journal of
Economics 131(4) (2016) 1593-1636.

[9] F. Balli, G.S. Uddinn, H. Mudassar, S.M. Yoon,
Cross-country determinants of economic policy
uncertainty spillovers, Economics Letters 156 (2017)
179-183.

[10] Y.K. Tse, A.K.C. Tsui, A multivariate generalized
autoregressive conditional heteroscedasticity model
with time-varying correlations, Journal of Business
& Economic Statistics 20(3) (2002) 351-362.

[11] F.X. Diebold, K. Yilmaz, Better to give than to
receive: Predictive directional measurement of
volatility spillovers, International Journal of
Forecasting 28 (2012) 57-66.

[12] B. Zhu, R. Fiss, N.B. Rottke, Spatial linkages in
returns and volatilities among U.S. regional housing
markets, Real Estate Economics 41 (2013) 29-64.

357



