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ABSTRACT ARTICLE HISTORY

This study employs housing data from the nine main regions of Received 4 February 2021
England and from overall England to compare the volatility risks Accepted 12 December 2021
of housing prices for the first-time buyer (FTB) and former owner-
occupier (FOO) markets. This study collects data from February
2012 to March 2020 to assess the volatility characteristics of hous- o

a o a 5 q owner-occupiers; interest
ing prices in these two markets in each region of England. rate shocks; wealth effect;
Additionally, the effect of interest rate shocks and the wealth risk transmission

effect of the stock market on these two markets are observed.

The results reveal that for most regions, the FTB market has JEL CODES

higher housing price volatility risks compared with the FOO mar- R21: R30; R31

ket. Additionally, the FTB market is more easily affected by inter-

est rate shocks and the wealth effect. In contrast to FOOs, FTBs

are generally younger and less wealthy. If FTBs are facing a mar-

ket with higher housing price risk, especially when the overall

economy is affected by a shock (such as the European Debt Crisis

or the COVID-19 pandemic), the response of the FTB housing

market is greater; then the government must pay special atten-

tion when implementing policies that interfere with the market

since these policies would particularly affect the welfare of FTBs.

KEYWORDS
First-time buyers; former

1. Introduction

The goal of this study is to compare housing price risks between the first-time buyer
(FTB) market and former owner-occupier (FOO) market in England, which is to
observe whether market structures composed of different trader types result in differ-
ent housing price responses. Because FIBs and FOOs have largely different financial
conditions, the volatility of transaction prices in the FTB and FOO housing markets
can differ greatly. Numerous studies on the other asset markets (e.g., stock market)
have analysed the asset transaction prices associated with various buyers and docu-
mented the effect of buyer characteristics on asset prices. However, studies on these
two markets (FTB and FOO) are rare in the real-estate market field; therefore, this
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study analyses the behaviors of real estate traders to provide empirical evidence to
the literature.

Although there are a few theoretical studies which have investigated the influence
of buyer characteristics on the housing market, empirical studies on this topic remain
inadequate. For example, based on the model of Ortalo-Magné and Rady (2006),
Benito (2006) proposes that the volatility of the housing price inflation of FOO prop-
erties should be greater than that of FTB properties. Benito (2006) also shows that
the series for FOOs peaks at a high level in the two housing booms during the sam-
ple period. Benito claims that this finding is consistent with Ortalo-Magné and
Rady’s (2006) finding of a stronger overshooting tendency of the prices of properties
bought by owner-occupiers than that of FTBs.

Studies on this topic are relatively rare in the real estate field; however, many
scholars have proposed that the behaviors of real estate traders are worthy of
research. For example, Tana$ et al. (2019) find that gender and age would affect the
preferences of real estate traders. Ortalo-Magné and Rady (2004) confirm that hous-
ing demand fluctuations are key drivers of housing transactions, particularly of
changes in housing demand from FTBs. Using models with down-payment con-
straints, Ortalo-Magné and Rady (2006) propose that the demand, and hence income,
of FTBs is especially important to determine the housing price and show that housing
prices in the United States follow the incomes of the young population (a proxy for
FTBs) more strongly than those of the wider population. In addition, scholars also
found that the behaviors of traders can explain the characteristics of house prices and
trading volume. Although these studies have discussed the behaviors of traders in the
housing markets, few studies have compared the property price risk of FIBs and
FOOs. Theoretical models usually study one trader type. For example, the model in
Stein (1995) considers only FOOs. Ortalo-Magné and Rady’s (2006) model shows that
housing prices overshoot in response to a permanent income shock if only FOOs’
house purchases (i.e., excluding the purchases made by FIBs) are taken into account.

The key difference between FIBs and FOOs is their financial conditions. Because
FOOs already own real estate property, they have more sufficient capital. FOOs even
need to consider the taxation of real estate transaction income (such as: the land
transfer tax) when changing houses (Han et al., 2021). By comparison, FTBs generally
require loans or are subject to higher loan ratios than FTBs are because they have
insufficient self-prepared funds. With fewer financial constraints, FOOs may be
offered more favorable loan terms, such as higher loan-to-value ratios or lower inter-
est rates, which differs from FTBs who may be subject to high-ratio loans alongside
high interest rates. Therefore, the impact of interest rates on the two types of home
buyers may be different.

In addition to the interest rate, increased stock market prices may introduce a
wealth effect to housing prices. A wealth effect indicates that increased stock wealth
may elevate people’s wealth (e.g., rising housing prices) and in turn increases the
amount of consumption (Sousa, 2010). Under different financial conditions, the
impact of wealth effect on the two types of traders might also be different." Hence, in
addition to comparing the volatile risks of housing prices faced by FIBs and FOOs,
this study observes the effects of interest rate shocks and the wealth effect on FTB
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housing markets and FOO housing markets (hereinafter collectively referred as ‘the
two markets’).

Bissoondeeal (2021) tests whether there is a statistical relationship between stock
prices and house prices in the UK, and claims that it is the first study to analyse
this issue at the regional level in the UK. In this current paper, we not only exam-
ine the relationship between stock prices and housing prices in different regions
of the UK, but also compare data from the two housing markets (FTB housing
markets and FOO housing markets). Therefore, this paper can supplement
the literature.

Data on housing prices in the nine regions in England and in the overall England
housing market are adopted to assess the volatile risks of housing prices faced by
FTBs and FOOs. Through this, the risk characteristics of the two markets are com-
pared and the effect of interest rate shocks and the wealth effect on them are
inspected. Since the subprime mortgage crisis of 2007, this topic has become particu-
larly critical. This crisis occurred because the public underestimated the risks associ-
ated with subprime mortgages and changes in housing prices. Cipollini and Parla
(2020) use the data among 93 Italian provincial housing markets. They also find that
the exogenous shocks, interpreted as negative housing demand shocks, can affect the
house prices and sales in the Italian regional markets. Despite housing markets
worldwide having recovered from the subprime mortgage crisis, the price risk faced
by different types of traders in the housing market continues to be overlooked, which
may result in another mortgage crisis in the future.

The results of this study can provide observation of whether the volatility risk of
housing prices changes with the structure of real estate traders. Among recent
analyses on financial markets, those on market microstructures have garnered
attention from scholars. Multiple scholars in this field have proposed that market
systems, trading behavior, and the structure of traders in the market (i.e., the par-
ticipation proportion of liquidity traders and informed traders) affect the effi-
ciency of trading prices (e.g., Entrop et al., 2020; Gupta et al. 2019; Schwartz,
2021; Wang et al., 2021).

The subject of this research is currently more important because the growing
wealth gap remains a concern in the global economy; current economic development
imposes disadvantageous employment and financial conditions on young adults.
Relative to FOOs, FTBs are generally younger and less wealthy. If FTBs are faced
with higher housing price risks, particularly when the overall economy is impacted by
shocks, the FTB housing market will demonstrate large reactions. Accordingly, the
government should directly prevent economic impacts or establish policies to mitigate
their effect on young adults or citizens with less wealth. Additionally, the government
should be tentative when implementing polices that influence the market because
such policies easily influence FTBs.

The paper is organised as follows. Section 2 discusses relevant studies which show
that the market for different types of traders will have different price behaviors. The
FTB and FOO housing markets may react differently when affected by interest rates
and stock prices. Section 3 describes the data and illustrates the empirical evidences,
and Section 4 concludes this study.
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2. Literature review
2.1. The market for different types of traders will have different price behaviors

The markets for many different types of assets have found that differences in the
types of traders affect the behavior of prices in the market. Taking a futures market
as an example, Fung and Tsai (2021) find that heterogeneous day traders have differ-
ent effects on price discovery. Huang et al. (2021), on the other hand, take the trad-
ing of Taiwan’s stock and futures markets as an example, and show that there are
information asymmetries between different types of institutional traders, affecting
expected returns.

This study compared the price volatility risk of the two property types to deter-
mine whether differences existed between the FIB and FOO housing markets.
Previous studies have also compared different housing markets. Marshall and Marsh
(2007) discuss consumer and investment demand for manufactured housing units
and find that the elasticities of demand are different for consumers as opposed to
investors. Therefore, Marshall and Marsh (2007) suggest that policy makers should
delineate the signals sent to consumers and investors when implementing hous-
ing programs.

Other studies have examined the behavior of traders in the same type of markets
in different countries. For example, Andrew et al. (2006) compare the transition of
young adults from renting to first-time homeownership in Britain and the United
States. By adopting a common theoretical and methodological framework, Andrew
et al. (2006) identify behavioral similarities and differences in transitions in the two
countries and find that the high ownership rates among British young adults are
caused by quick transitions. In addition, the two populations’ responses to income
and wealth are substantially different: young adults™ transitions to homeownership in
Britain are more responsive.

At the present time, it is particularly important to discuss the behavior of young
people or FIBs and the housing markets they face. Because current economic devel-
opment imposes disadvantageous employment and financial conditions on young
adults (Rainsford et al., 2019), Said (2016) also points out that factors such as interest
rates, stock markets, and financial turmoil are also more likely to affect young people.
The study of Qiu et al. (2020) find that different types of home buyers (such as dif-
ferences in income, age, education, and occupation) may have different abilities and
willingness to find houses and bargain. In contrast to FOOs, FTBs are generally
younger and less wealthy. If FIBs are faced with higher housing price risks, particu-
larly when the overall economy is impacted by shocks, the FTB housing market will
demonstrate large reactions.

2.2. Affected by interest rates and stock prices, the FTB and FOO housing
markets may react differently

Studies have compared various housing markets. For example, Sing et al. (2006)
examine the connection between the public resale housing and private housing sub-
markets in Singapore. Marshall and Marsh (2007) discuss consumer and investment
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demand for manufactured housing units. Other studies have also compared the
behavior of traders in the same market but in different countries. For instance,
Andrew et al. (2006) compare the transition of young adults from renting to first-
time homeownership in Britain and the United States.

Because most of the previous studies determine why housing markets differ by
comparing differences in their housing prices, this study adopts the same concept
and compare the prices of the properties owned by various traders to derive the pos-
sible causes of price volatility risk. In addition, the wealth effect and interest rates are
the fundamental factors that determine whether the housing price is reasonable, dras-
tic changes in these macroeconomic variables also fundamentally transform the hous-
ing prices. Hence, the present study measures the factor risk of the housing prices to
respond to interest rates and the performance of stock markets in different hous-
ing markets.

A large number of studies have demonstrated the considerable effect of the wealth
effect and interest rates on housing prices. It is also found that these two factors have
different effects on different traders. For example, Bhutta and Ringo (2021) find that
the impact of interest rates on home purchases will be affected by the income of trad-
ers. This influential difference may be due to the different financing conditions of
traders. It is found in Carozzi (2020) that during the financial turmoil (the housing
bust of 2008-2009), young households with scarce financial resources were the most
affected because they were more susceptible to financing restrictions.

Ortalo-Magné and Rady (2004, 2006) propose a property ladder based on the
mobility model, which predicts increased housing wealth enhances the housing
mobility of households. The evidence shown in Stein (1995) and Ortalo-Magné and
Rady (2004, 2006) is consistent with the model, which determines increases in the
housing utilities of households by trading up starter flats for large and high-quality
houses. The above-mentioned documents all illustrate the influence of wealth effect
on the decisions of exchanging houses. However, for young people with less wealth,
more recent studies have found that because of rising housing prices, it is more and
more difficult for young people to buy a house, and the age of the first house pur-
chase is increasing. More recent studies have found that rising housing prices lead
the age of the first home purchase to be increasing (Dettling & Hsu, 2018; Fry, 2013;
Thompson, 2012). The literature also found that the influence of young people’s abil-
ity to buy a house for the first time is prone to exogenous factors, such as financial
support from parents (Coulter, 2017; Druta & Ronald, 2017). These differences may
cause the correlation between the FOO and FTB property prices and stock prices to
be different, that is, the wealth effects of the two markets are different.

According to the above literature, we infer that the financing restrictions caused
by scarce financial resources may make FIBs more susceptible to interest rate risks.
The property ladder based on the mobility model proposed by Ortalo-Magné and
Rady (2004, 2006) implies that the wealth effect caused by the rise in the stock mar-
ket only tend to spill over to the FOO market. When interest rates and stock prices
change, FTB and FOO may react differently. Hence, the present study explored the
differences and correlations in the housing prices for FTBs and FOOs to determine
whether information in the two trader markets differed.
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3. Empirical models

By using data on the England housing market to evaluate the house price risks of the
FTB and FOO housing markets, this study compares the risk characteristics and the
transmission of risk information in the two markets and inspects how two risk fac-
tors, namely interest impact and the wealth effect, influence the risks in each market.
To compare two markets in the same region, this study first estimates the relationship
between the returns and volatilities in the FTB and FOO housing markets. Vector
autoregressive (VAR) models are commonly used when considering the relationship
between market returns (e.g., Montagnoli & Nagayasu, 2015; Tomal, 2020), whereas
multivariate generalised autoregressive conditional heteroskedasticity (MGARCH) is
often used when considering the relationship between market risks (volatility).
Karolyi (1995) uses these two models to estimate the return of international stock
returns and risk transmission. However, the estimation method used by Karolyi con-
ducts estimations separately using the VAR and MGARCH models, and is thus
unable to distinguish whether the correlation between the markets is attributed to
returns or risks.

Recent literature has employed the VAR-MGARCH model to estimate the correl-
ation between returns and risks (Andreasson et al., 2016; Bekiros, 2014; Jiang et al.,
2015; Sogiakas & Karathanassis, 2015). The VAR-MGARCH model is applicable in
model frameworks that involve multiple variables and can be used to determine
whether the influence on them is attributed to returns or volatility. However, this
model does not consider the influence of exogenous factors on volatility. In addition
to simultaneously estimating market returns and volatility to compare market risks,
this study observes the response of each market when impacted by risk factors; hence
this paper uses the Vector autoregressive - Multivariate Generalised Autoregressive
Conditional heteroscedasticity -X> (VAR-MGARCH-X) model. Adding heteroskedas-
tic volatility into the VAR model increases its rigorousness in impulse response ana-
lysis (Hafner & Herwartz, 2006; Le Pen & Sévi, 2010). To clarify whether the
differences existed between the FTB and FOO housing markets and to further discuss
which factors affect market risk, the present study extends the model of Bekiros
(2014), which is briefly introduced as follows:

Let rgrp,¢ be the regional house price return of the FIB housing markets, rro0,¢ be
the regional house price return of the FOO housing markets, as well as eprp, and
€roo, + be the residues of the VAR model, which follow a MGARCH process.

n n
§ ®11,i'FTB, t—i E ®12,iTFOO, t—i
i=1 i=1

V'FTB, t

|:7’FOOt Tl Tl
E $21,i'FTB, t—i E ®21,iTFOO, t—i
i=1 i=1

+ [lﬁo]} + { EFTB, t ] (1)

l//oz €FOO0, t

&t

Q= LEFTB’t ] ’Qt—l ~ N(0, Hy) (2)
FOO, t
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The conditional variance is given as follows.
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Subsequently, two exogenous factors are considered to discuss whether price vola-

tility risk is affected by economic shocks. The model in Equation (3) is revised as fol-
lows:

(3)

Cu O An An An An
H, = + e_1e
‘ {Cm sz] [An Ap | TV | An An
!/
Bi1 B Bi1 B
+ H,_
[321 Bzz} ! 1[321 Bzz}

/
Dy Dy Dy, Dp
+ ASPI,_
{DZI Dzz} ”[Dn Dzz}

1

+|:E11 E12:| Alrt_l |:E11 E12:|

(4)

Ey Ep Ey Exp

Ir and SPI denote long-term interest rate and FTSE 100 stock price index, respect-
ively. AX; denotes the change rates in the variable X at time ¢. Hence, Equation (4)
includes exogenous factors to discuss whether they affect the volatility of housing
price returns and the transmission between the housing price risk of FTBs and FOOs.

As previously mentioned, this study employs the VAR-MGARCH-X model to esti-
mate housing market risks and compare the effects of interest rate shocks and the
wealth effect in the stocks market on housing price risks in different housing markets.
Additionally, the volatility impulse response function (VIRF) is adopted to quantify
risk contagion in both markets.

4. Data and empirical results
4.1. Preliminary analysis

Monthly data from the regional housing markets in England from 2012 M1 to 2020
M3 are used in this study. These housing price data are obtained from the
Nationwide housing price series. The Nationwide housing price methodology has
been developed, and the dataset of housing prices is provided by the Nationwide
Building Society. The data collected in this study are the housing prices in England
and in the nine large regions, namely, North East, North West, Yorkshire and The
Humber, East Midlands, West Midlands, East, London, South East, and South West.”
To observe the degree of sensitivity in FOO and FTB housing prices to changes in
macroeconomic variables, a Datastream database, in addition to housing price, is
employed to obtain the macroeconomic variable data. In this study, data on UK pub-
lic debt with a 10-year duration are adopted for measuring the effect of the long term
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Figure 1. The performance of the FTB property markets.

interest rates on housing prices. FTSE 100 stock price index is also adopted for deter-
mining whether the wealth effect existed.

Simple statistics for the housing price indices are listed in Appendixes Tables Al
and A2. This study employs the housing price index (HPI) for estimation to prevent
heterogenous influence on the data. When observing the housing price trends, this
study plots the original housing prices to more clearly describe the preferences of
these two types of traders. Figures 1 and 2 reveal that for both the FTB and FOO
housing markets, regions with high housing prices are centralised in the Southeastern
and Southern regions of England. The trends of the original housing prices and the
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Figure 2. The performance of the FOO property markets.

housing price indices are shown in Figures 1 and 2. First of all, it can be found from
Figures 1 and 2 that, regardless of the FIB housing market or the FOO housing mar-
ket, the areas with high housing prices in England are concentrated in the southeast
and south.

A comparison of Appendix Tables Al and A2 shows that the cost of properties
owned by FOOs is significantly higher than that of properties owned by FTBs. The
England’s data in Figures 1 and 2 show that the average costs of the properties owned
by FOOs and FTBs are £245,883 and £181,995, respectively, demonstrating that the
wealth and ability to afford properties differed between the two trader types. Because
the FOOs are switching houses—that is, selling an old house to buy a new house—
the value of the old house can be used to fund the purchase of the new house.
Coupled with the fact that people trade up in property quality and location, the price
of the properties FOOs purchase is generally high. However, a high housing price
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Figure 3. Time series of macroeconomic variables.

does not necessarily imply high price risk. Because FTBs and FOOs have varying
financial constraints, the prices of the properties they purchase and sell differ.

The stationarity of these two kinds of housing prices should be tested before the
series is empirically tested. This study applies the Phillips and Perron (1988) test.
Appendix Tables A1 and A2 summarise the unit root test results. The statistics all sug-
gest that the two kinds of housing prices are non-stationary and are all I(1) series.
Appendix Table A3 lists the two macroeconomic variable data used in this study and
Figure 3 illustrates the changing trend of variables over time. Appendix Table A3 also
shows that the two variables are also I(1) series. Hence, in the empirical parts of this
paper, the change rates of the variables are used to avoid the problem of nonstationary.

Appendix Table A3 reveals a 1.66 mean interest rate during the data collection
period. Figure 3 indicates that August 2013 is the month in which the interest rate peaks
(2.89%). Subsequently, the interest rates drop. By March 2020, the interest rate is lower
than 0.5%. From 2012, the stock market index gradually increases as Europe recovers
from the 2010-2011 European Debt Crisis. However, in 2020, the COVID-19 pandemic
considerably and severely affects the global economy, resulting in the UK stock market
index dropping in February and March. During both months, the correction rates
exceed 10%. The economic shocks affect the housing prices; however, different types of
trader have different responses when they are faced with the impact. As a result,
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transaction prices reflect the speed of information spread or the amplitude of the
impact, which leads to differences in housing price volatility (risks). Therefore, this study
employs the following methods to estimate the volatility risks of housing prices.

4.2. Empirical results

To detail the advantages that the model uses to estimate returns, volatility, and risk
factors (namely the VAR-MGARCH-X model), this study first uses the VAR model,
which only estimates returns between different markets, to estimate the causal relation-
ship between the two markets. In recent studies, when estimating the VAR model, the
spillover index proposed by Diebold and Yilmaz (2009) is also evaluated. As a measure
of market relevance, this paper also estimates the spillover indices of the FTB and FOO
housing markets in different regions. The results are presented in Table 1.

Although Figures 1 and 2 suggest that the HPIs of the FTB and FOO housing
markets are relatively similar, the estimates in Table 1 indicate that the FIB and
FOO housing markets are only correlated in four regions, which show that FTB
housing market unilaterally affecting the FOO housing market. The West Midlands
region of England is the only region in which the FOO housing market affects the
FTB housing market. From the national standpoint, the FIB housing market unilat-
erally affects the FOO housing market. Causality testing of the market results (Table
1) reveals that even though the FTB housing market has faster responses, the FTB
and FOO housing markets are independent from each other in most regions. In add-
ition, in all regions, the spillover indices between the two markets do not exceed
50%. This number is significantly lower than the spillover effects found in other mar-
kets in the past empirical literature. For instance, Tsai and Lin (2019) study the US
housing market and find that the spillover index between major cities is higher than
80%. A possible reason of that the correlation between the markets is not as high as
expected follows. In Table 1, the effects of volatility and risk factors are not estimated.
Additionally, the model used for Table 1 does not consider heterogenous volatility,
and is thus unable to estimate and compare the time-varying risks.

Table 2 presents the estimation results computed using the VAR-MGARCH-X
model; Figure 4 plots the estimated volatility of the FIB and FOO housing markets

Table 1. Causality tests between the FTB and FOO markets.
Yorkshire and

North East North West The Humber East Midlands West Midlands

Null Hypothesis F-Stat. p-value F-Stat. p-value F-Stat. p-value F-Stat. p-value F-Stat. p-value
reoo — / — et 0.0472 0.9539 03789 0.6857 1.0330 03601 0.2144 0.8074 3.9475 0.0227
rere — | — I'roo 0.8557 0.4284 0.2309 0.7943 09056 0.4079 3.7558 0.0271 4.7315 0.0111
Total spillover index 49.0% 48.1% 48.6% 45.2% 49.2%

East London South East South West England
Null Hypothesis F-Stat. p-value F-Stat. p-value F-Stat. p-value F-Stat. p-value F-Stat. p-value
rroo — / — et 1.3098 0.2749 3.0242 0.0535 04352 0.6485 03701 0.6917 1.1477 0.3219
rers — / — I'roo 8.5401 0.0004 1.3407 0.2668 15.4108 0.0000 3.0575 0.0519 9.1234 0.0002
Total spillover index  46.3% 47.6% 45.2% 46.6% 46.1%

Notes: rprp,; is the regional house price return of the FTB housing markets, rro0,: is the regional house price return
of the FOO housing markets. Number in bold denotes statistically significant at 5% level.
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Table 2. The VAR-MGARCH-X model.

Yorkshire and

North East North West The Humber East Midlands West Midlands

Variable Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value
Mean model: rgrp

IFTB, t—1 -0.0977 0.8275 -04732 0.1412 -0.7792 0.0000 -0.3423 0.0000  0.2093  0.6888
rF00, t—1 -0.2077  0.6725 0.2259  0.5337 0.6356  0.0000 0.2807  0.0000 0.1650 0.7483
Constant 0.0401  0.7599 0.2944  0.0047 0.1912  0.0000 0.3643 0.0000 0.2269 0.0000
Mean model: rzo0

IFTB, t—1 0.3371 04243  0.0831 0.7666 -0.2908 0.0000  0.1656 0.0003  0.1671 0.7172
rF00, t—1 -0.6381 0.1604 -0.326 0.3076 0.0988 0.0000 -0.2588 0.0000 0.2695  0.5531
Constant 0.0685 0.5739 0.3004 0.0010 0.2084  0.0000 0.3651 0.0000 0.1959 0.0000
Variance model

c(1,1) 1.3430 0.0000 0.6606 0.0013  1.0921 0.0000  0.6971 0.0000  0.3752 0.0000
Cc(2,1) 1.1929  0.0000 0.5533 0.0015 0.9851 0.0000 0.6227  0.0000 0.3640 0.0000
C(2,2) 0.1946  0.0000 0.0185  0.6056 0.1469 0.0000 0.2123 0.0000 -0.0125 0.5355
A(1,1) 0.6091  0.5625 0.8972  0.1225 0.7316  0.0000 0.2501  0.0001 1.9076 0.0007
A(1,2) 0.1503  0.8791 0.5624 02799  0.1085 0.0019 -0.4047 0.0000 1.1626 0.0306
A(2,1) -0.6841 0.5552 -0.9064 0.1742 -0.3166 0.0000 -0.3486 0.0003 -1.8483 0.0020
A(2,2) -0.1397 0.8966 -0.5834 0.3370 0.2343  0.0000 0.1756 0.0309 -1.0314 0.0684
B(1,1) 1.8974 0.0056 -1.5040 0.0000 -0.0268 0.0230 0.3853  0.0000 1.9103 0.0030
B(1,2) 1.8863 0.0036 -2.0188 0.0000 -0.0432 0.0225 0.1019 0.0012  1.6075 0.0151
B(2,1) -1.9183 0.0082 2.2701 0.0000 0.2053 0.0000 -0.0521 0.1220 -1.8318 0.0102
B(2,2) -1.9709 0.0056 2.6604 0.0000 0.3301 0.0000 0.2582 0.0000 -1.4361 0.0500
ASPI; 1(1,1) 0.0784 0.1638 0.0838 0.0009 -0.0755 0.0000 -0.0472 0.0000 -0.0094 0.4595
ASPI;_4(2,1)  0.0727 0.2188  0.0609 0.0086 -0.0589 0.0000 -0.0289 0.0013 -0.0144 0.2308
ASPI;_1(2,2) 0.0056 0.6542 -0.0214 0.0878 0.0051 03632 -0.0136 0.1389 -0.0115 0.0022
Alre_1(1,71) -0.0393 0.0012 0.0141  0.0758 0.0141  0.0000 0.0037 0.0653 0.0048 0.1272
Alr_1(2,1) -0.0421 0.0002 0.0084 0.2583 0.0101  0.0000 0.0008 0.7274 0.0015  0.5906

Alre_1(2,2) 0.0127 0.0028  0.0028 0.1489  0.0042 0.0000  0.0018 0.4280  0.0008 0.3977

Notes: rerg,¢ is the regional house price return of the FTB housing markets, and rroo,: is the regional house price
return of the FOO housing markets. Alr and ASPI denote the growth rates in the interest rates and the growth
rates in the stock price indices, respectively. Number in bold denotes statistically significant at 5% level.

East London South East South West England
Variable Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value
Mean model: rprp
TETB, t-1 -0.1268  0.0070  -0.0999  0.0063 0.3522  0.0000 -0.0837  0.6921 -0.1790  0.3423
rF00, t—1 0.2738  0.0000 0.2496  0.0000 -0.0330  0.5342 -0.0658  0.7220 0.4976  0.0256
Constant 0.2761  0.0000 0.2866  0.0000 0.2617  0.0000 0.4323  0.0000 0.2236  0.0048
Mean model: rroo
ETB, t—1 0.3247  0.0000 0.4464  0.0000 1.0305  0.0000 0.4120  0.0586 0.3899  0.0304
r£00, t-1 -0.1809  0.0001 -0.2873  0.0000 -0.6273  0.0000  -0.4631 0.0186  -0.0285 0.8799
Constant 0.2849  0.0000 0.2985  0.0000 0.2667  0.0000 0.4149  0.0000 0.2330  0.0001
Variance model
c(1,1) 0.7653  0.0000 1.0522  0.0000 0.5742  0.0000 0.5461  0.0001 0.5978  0.0000
C(2,1) 0.7543  0.0000 1.0164  0.0000 0.5414  0.0000 0.7422  0.0000 0.4733  0.0000
C(2,2) 0.2640  0.0000 0.2802  0.0000 0.1849  0.0000 0.0263 0.8746 0.1828  0.0000
A(1,1) 0.3850  0.0000 0.2379  0.0000 0.0757 0.4664 0.2644 05077 -0.4067  0.5464
A(1,2) -0.1755  0.0173 0.1311  0.0332 0.2288  0.0152 0.2509 05499 04386  0.2154
A(2,1) -0.2169  0.0003 0.1302  0.0321 -0.2982  0.0023 -0.1544  0.6285 0379  0.5519
A(2,2) 0.3352  0.0000 0.0759  0.2206  -0.0113 0.8956 0.0224  0.9468 0.6063 0.1186
B(1,1) 0.3378  0.0000  -0.0491 04654 -0.0739  0.3612 0.8499  0.0080 0.0632 0.9029
B(1,2) 0.1507  0.0000 -0.0609 03960  -0.0455 0.3627 05680  0.2228  -0.0871 0.8397
B(2,1) 0.0048  0.8545 0.0502  0.4983 0.3174  0.0000 -0.1701 0.6477  -0.0127  0.9745
B(2,2) 0.1144  0.0014 0.0480  0.5288 0.1953  0.0000 -0.0967 0.8123  -0.0357 0.9188
ASPIL_1(1,1) 0.0028  0.8342 -0.0891  0.0000 0.0049  0.6409 -0.0170 03892 -0.0310  0.0382
ASPI_1(2,1) 0.0006  0.9623 -0.0658 0.0000 -0.0022 0.8238  -0.0012 0.9628 -0.0329  0.0151
ASPI,_4(2,2) -0.0033 0.8076  -0.0120  0.1247 0.0418  0.0000 0.0193 0.0813 0.0005 0.9456
Alre_1(1,1) 0.0128  0.0000 0.0006 0.6416  -0.0064 0.0000 -0.0128 0.0154  —-0.0021 0.5516
Alre—1(2,1) 0.0088 0.0012  -0.0022  0.1023 0.0012  0.0242  -0.0034  0.5364  -0.0031 0.3846
Alre_1(2,2) 0.0048  0.1626 0.0061  0.0000 0.0010  0.0000 0.0029  0.5589 0.0125  0.0000

Notes: rerg,¢ is the regional house price return of the FTB housing markets, and rroo,: is the regional house price
return of the FOO housing markets. Alr and ASPI denote the growth rates in the interest rates and the growth
rates in the stock price indices, respectively. Number in bold denotes statistically significant at 5% level.
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listed in Table 2, presenting the changes in risks in both markets. Figure 4 indicates
that in most regions for the majority of time, the FTB housing market has higher
risks of volatility prices, particularly when market volatility suddenly increases.
Examples of such instances include the Brexit referendum in 2016 and the COVID-
19 outbreak at the start of 2020. These sudden economic impacts immediately affect
the interest rates and stock market, which further affect trader income and wealth
and impacting the housing transaction price. Figure 4 reveals that for in most
regions, the price volatility risks of the FIB housing market are higher, which then
reflect greater degrees of information contagion.

The model in Table 2 comprises three estimation coefficients. One is the coeffi-
cient for the VAR model (mean equation), which is used to estimate returns; another
is the coefficient for the MGARCH model (variance equation), which is used to
evaluate volatility; and the other is the estimation coefficient for the exogenous vari-
able of the variance equation, which is used to evaluate the influence of risk factors.
These three estimation coefficients can be used to inspect the correlation between the
returns, volatility transmission, and the influence of risk factors between the FTB and
FOO housing markets. For clarification, the estimation coefficients are presented in
Table 2, return-related and volatility transmission results are listed in Table 3, and
the estimated impacts of the risk factors are displayed in Table 4.

The mean equations in Tables 2 and 3 reveal the estimated results for England,
indicating that the FTB and FOO housing markets mutually influence each other. In
four regions situated in Central and Southern England, the finding is that the housing
prices of the FIB and FOO housing markets mutually influence each other. On the
other hand, in the South East region, the FTB housing market unilaterally affects the
FOO housing market. Table 3 indicates that aside from the three Southern regions
with high housing prices, namely London, the South East, and the South West, it is
revealed that volatility in the FTB and FOO housing markets transfers from one to
the other. Figure 5 presents the VIRF results, which depict the risk contagion effect
between the two markets and indicates that volatility in the FTB housing market is
affected by the impact in the FOO housing market, whereas volatility in the FOO
housing market is affected by the impact in the FTB housing market. Figure 5 indi-
cates that for most regions which are influenced by the FTB housing market, the
FOO housing market has greater volatility response and longer impact periods. Only
in Southeastern regions (East and South East) with high housing prices does the FOO
housing market exhibit a rapid convergence of impact. However, even in these
regions, most of the risks are transferred from the FTB housing market to the FOO
housing market.

The results presented in Table 4 indicate that interest rate risk factors have signifi-
cant effects on the volatility of the FTB housing market in five regions and that of
the FOO housing market in four regions and England. However, the wealth effect
only has a significant effect on the FTB housing market of four regions and the FOO
housing market of two regions. Aside from two western regions, namely the West
Midlands and the South West, in all other regions of England and in England, the
two external risk factors significantly affect the volatility of the two markets. This
result is consistent with those of Figure 5, which indicates that the risk impacts of the
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FTB and FOO housing markets on each other are significant. However, in Figure 5,
the response size and speed indicate that risk impact is transmitted from the FTB
housing market to the FOO housing market. The results in this paper all show that
the housing market risks faced by the FIBs are relatively high. In addition, past stud-
ies have found that the FOO housing market is prone to have larger price increases
(Benito, 2006). This evidence shows that the FTBs are at a disadvantage when faced
with fluctuations in the housing market.

5. Conclusion

This study analyses property transaction data on FIBs and FOOs to determine
whether the ability of the housing price to respond to market conditions in the hous-
ing market differs according to trader type. Whether house price risk varied with the
trader type is explored. The housing prices in nine major England’s regions as well as
overall England’s housing prices are used to estimate.

The results show that the housing prices of FIBs is responsive to market condi-
tions faster than that of FOOs. Because FOOs sell old properties to buy new proper-
ties, they are unaffected by the financial burden of a mortgage. Therefore, the
decisions of FOOs to purchase houses may not be swayed by interest rates and stock
wealth. On the other hand, this study also reveals that in most regions, the FTB hous-
ing market consists of higher price volatility risk and that the risk impact is transmit-
ted from the FIB housing market to the FOO housing market. However, in some
southeastern regions and southern regions with higher housing prices, the FOO hous-
ing market either is independent of the FTB housing market, or rapidly converges
after an impact from the FTB housing market. Possible reasons for this include differ-
ent influential factors in the FOO housing market of regions with higher housing
prices. Future studies may investigate the major factors that affect FOOs™ house-pur-
chasing decisions.

This paper not only identifies different risk characteristics exhibited by the price of
properties owned by FIBs and FOOs, also explores whether the housing prices of
properties owned by the two trader groups were correlated. The prices of properties
owned by FOOs are more rigid, and changes in the volatility of properties owned by
FOOs are slower than those owned by FTBs.

The empirical results of this study reveal higher housing price risks in the FTB
housing market. Additionally, transaction prices in the FIB housing market demon-
strate greater responses when they are subjected to the overall economic impact than
do the transaction prices in the FOO housing market. Possible reasons include FIBs
having a more limited budget and financial restrictions. By contrast, FOOs are sub-
jected to fewer restrictions during decision making, and thus, they enjoy greater
autonomy. Compared to FOOs, FTBs are generally younger and less wealthy. The
results of this paper imply that FIB faces a higher risk of housing prices, especially
when the overall economy volatility increases, the FIB housing market will show a
greater response. Therefore, the government should directly prevent economic impact
or formulate policies to reduce its impact on young people or citizens with less
wealth. In addition, the government should be tentative when implementing policies
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that affect the market, because such policies can easily affect FTB. In addition to rec-
ommending that the government should focus on the risks imposed by macroeco-
nomic impact on FIBs and to implement subsidy measures for them when
promulgating policies that influence the market, the results of this study raises the
importance of studying the behavior of first-time home buyers.

Notes

1. Determining the effect of the housing market on consumption by comparing variations in
housing, stock wealth, and other variables in every state of the US, Calomiris et al. (2013)
report that a wealth effect is influenced by age composition, wealth distribution (with the
poverty rate considered the proxy variable), and wealth combinations (estate and stock
proportions in total wealth). The results indicate small wealth effects on housing in states
with many young people (who were likely to be credit-constrained), whereas large wealth
effects were found in states with older homeowners.

2. X denotes a covariate x;.

3. DPlease see the website (http://www.nationwide.co.uk/) for more information of the housing
price series.
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Appendix Table A1. Descriptive statistics and unit root tests (FTB properties).

House prices (£) NE NW Y and H EM WM EA L SE N ENG
Mean 104.7203 106.9334 107.3546 108.2444 108.9057 109.2184 104.1831 106.8306 106.2857 106.8274
Maximum 112.5560 122.9881 122.3068 127.6287 130.5055 128.9860 121.7683 123.9709 123.8443 123.0422
Minimum 95.8258 91.0987 91.9798 88.5502 89.5740 83.2366 71.9857 82.0002 88.1557 85.3211
Std. Dev. 44978 10.1492  9.4908 13.2106 14.1209 17.0033 16.7966 14.8526 12.0266 13.1953
Skewness -0.1447  0.0769 -0.0074 -0.0144 0.1560 -0.2736 -0.6888 -0.3825 -0.1457 -0.2958
Kurtosis 1.8678 1.5554 1.5730 1.5354 1.5233 14286 1.8841 1.51488 1.4866  1.5406
PP test -2.1756 -0.4115 -1.1928 -0.6378 -0.0924 -1.2334 -2.1052 -1.7116 -0.3268 -1.3610
(Level) (0.2165) (0.9020) (0.6752) (0.8561) (0.9465) (0.6575) (0.2432) (0.4223) (0.9159) (0.5983)
PP test -12.9060 -12.6771 -11.4557 -11.4551 -5.7665 -10.3178 -10.1362 -7.1746 -10.6777 -8.0888

(Differenced) (0.0001) (0.0001) (0.0001) (0.0001) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Notes: NE, NW, Y and H, EM, WM, EA, L, SE, SW, ENG are the estimated results using the data from North East,
North West, Yorkshire and The Humber, East Midlands, West Midlands, East, London, South East, South West, and
England, respectively. PP tests are adopted to test the null hypothesis of a unit root in the series. Intercept is
included in the testing equation, and the lag lengths of the unit root models are selected by Schwarz Information
Criterion. Entry in parentheses stands for the p-value. Number in bold denotes statistically significant at 1% level.

Appendix Table A2. Descriptive statistics and unit root tests (FOO properties).

House prices (£) NE NW Y and H EM WM EA L SE Sw ENG
Mean 104.7004 106.9260 107.3385 108.2808 108.8701 109.0004 104.1549 106.7449 106.0730 106.8903
Maximum 112.6157 123.2043 122.2040 127.7091 130.6202 128.8904 120.7523 123.8199 123.6515 123.2063
Minimum 95.4441 91.8992 92.3147 88.7232 89.9001 82.6013 72.1681 82.3009 88.1605 85.9122
Std. Dev. 47026 10.0495 93847 13.3037 14.1201 16.7906 16.4804 14.6732 11.7488 13.0310
Skewness -0.1016  0.1169  0.0145 0.0011 0.1626 -0.2533 -0.6847 -0.3736 -0.1158 -0.2501
Kurtosis 17902 15648 1.5729 15296 1.5325 14352 1.8717 15236 1.5018 1.5283
PP test -1.9229 -0.3264 -1.0690 -0.3957 -0.0003 -1.0361 -2.1438 -1.6205 -0.2179 -1.1481
(Level) (0.3206) (0.9160) (0.7255) (0.9047) (0.9557) (0.7379) (0.2283) (0.4684) (0.9315) (0.6941)
PP test -12.8190 -11.8384 -10.9859 -11.8971 -5.5446 -9.9760 -9.1980 -8.2021 -10.7572 -7.1004

(Differenced) (0.0001) (0.0001) (0.0000) (0.0001) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Notes: NE, NW, Y and H, EM, WM, EA, L, SE, SW, ENG are the estimated results using the data from North East,
North West, Yorkshire and The Humber, East Midlands, West Midlands, East, London, South East, South West, and
England, respectively. PP tests are adopted to test the null hypothesis of a unit root in the series. Intercept is
included in the testing equation, and the lag lengths of the unit root models are selected by Schwarz Information
Criterion. Entry in parentheses stands for the p-value. Number in bold denotes statistically significant at 1% level.

Appendix Table A3. Descriptive statistics and unit root tests for the two factors.

Variables Ir (%) SPI (index)
Mean 1.6636 6748.4126
Maximum 3.2400 7748.7600
Minimum 0.4200 5320.8600
Std. Dev. 0.6442 586.5752
Skewness 0.3229 -0.3513
Kurtosis 2.5578 2.2916
PP test -0.9906 -2.0273
(Level) (0.7543) (0.2749)
PP test -10.7185 -9.7779
(Differenced) (0.0000) (0.0000)

Notes: Ir and SPI denote long-term interest rate and FTSE 100 stock price index, respectively. PP tests are adopted
to test the null hypothesis of a unit root in the series. Intercept is included in the testing equation, and the lag
lengths of the unit root models are selected by Schwarz Information Criterion. Entry in parentheses stands for the p-
value. Number in bold denotes statistically significant at 1% level.
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