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국문초록

1. 내용

(1) 연구목적

본 연구는 미국의 양적완화정책이 실시된 2010∼2015년 동안 리츠 ETF를 이용하여 미국과 아시아-태평양 

국가 간 변동성 전이 효과를 분석하고자 한다.

(2) 연구방법

본 연구는 bivariate GJR-BEKK-GARCH 모형을 이용하여 각 리츠 ETF 간 변동성 전이 효과가 존재하는지에 

대해 분석하였다.

(3) 연구결과

실증분석결과에 의하면 미국 부동산시장과 아시아-태평양 국가의 부동산시장 간에 강한 변동성 전이 효과가 존재

하는 것으로 나타났다. 호주의 경우도 아시아-태평양국가들과 변동성 전이 효과를 가지고 있는 것으로 분석되었다. 

2. 결 과 

본 연구결과에 의하면 미국과 아시아-태평양 국가 부동산시장 간에 변동성 전이 효과가 존재하는 것으로 나타났다. 
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따라서 통상 지역성이 강한 것으로 알려진 부동산시장도 글로벌 부동산시장의 움직임에 민감하게 반응하는 것으로 

나타났다. 이러한 본 연구의 분석결과가 최근 저금리로 인해 글로벌 부동산투자에 대한 관심이 높아지고 있는 때에 

투자자들의 포트폴리오 전략수립 시 도움이 될 것으로 기대한다.

3. 핵심어

∙리츠 상장지수펀드, 양적완화정책, 동조화, 부동산시장, 변동성 전이

ABSTRACTS

This paper addresses linkages among the U.S., Australia, Japan, and China real estate markets 

in the case of REIT(real estate investment trusts) ETF(exchange traded funds)s during 2010-2015 

in which the U.S. Federal Reserve implemented the monetary stimulus, so-called quantitative easing 

(QE). The purpose of this study assesses the impact of the U.S. QE on Australia, Japan, and China's 

real estate markets.

The results show that, despite locality of real estate markets, U.S. REIT ETF has volatility spill-

over effects on Asia-Pacific REIT ETFs. During the U.S. QE period in which led to low interest rate 

across the world, the U.S. and Australia, Japan, China real estate markets are closely related in 

terms of volatility spillover.

KEY WORDS:REIT ETFs, quantitative easing, co-movements, real estate markets, volatility 

spillover

Ⅰ. Introduction

In a response to the financial crisis 

started from the collapse of subprime mort-

gage markets, in 2007, the U.S. Federal 

Reserve started to increase money supply 

or liquidity. Since November 25, 2008, the 

U.S. Federal Reserve implemented three 

stages of expansionary monetary policies, 

so-called quantitative easing (QE). The 

U.S. Federal Reserve continued its expan-

sionary monetary policy until October 29, 

2014 and lifted its benchmark interest 

rates on December 17, 2015.

Thanks to the Fed’s easy money policy 

during November 25, 2008 through 

December 17, 2015, with liquidity being 

injected into the financial markets, mar-

ket interest rates were lowered, leading 

to cheaper cost of borrowing. (Eickmeier 

et al., 20141); Bhattari et al., 20152))3) 

It is generally said that the real estate 

markets could benefit from low interest 

1) Eickmeier, S., L. Gambacorta and B. Hofmann, “Understanding Global Liquidity”, European Economic Review, 2014, 

Vol.68, pp.1-18.

2) Bhattarari, S., A. Chatterjee and W. Y. Park, "Effects of U.S. Quantitative Easing on Emerging Market Economies", 

Federal Reserve Bank of Dallas, Globalization and Monetary Policy Institute Working Paper, 2015, No.255, pp.1-68.

3) The goal of QE was to cut the long-term interest rates to spur the economic activity. The QE policy started in 2008 

by the U.S. Federal Reserve accelerated the capital flows into the Asia Pacific markets. (Bhattarai et al., 2015)
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rates. Fratascher (2012)4) reports large 

shifts in portfolio allocation involving with 

global capital flows.

The U.S. financial crisis had an adverse 

impact on the world economy, driving many 

countries into recession. Thus, Australia, 

Japan, and China also adopted easy money 

policy to revive their economies. Chinese 

government had taken a series of measures 

to weather the global financial crisis.5) 

With high liquidity, Chinese private real 

estate market enjoyed upturns, seeing ris-

ing real estate prices. Japanese real estate 

markets also experienced rises in prices of 

real estate due to Bank of Japan’s easy mon-

ey policy.

There are many research papers which 

studied the co-movements of stock markets 

across borders, with their results being not 

inconclusive. (Kearney and Lucey, 20046); 

Degryse et al., 20107)) Some papers provide 

evidence on the degree of co-integration 

among countries. However, there are a few 

papers dealing with co-movements of real 

estate markets.

This paper analyzes co-movement of 

real estate markets among the U.S. 

Australia, Japan, and China during the QE 

period. There are two conflicting arguments 

about the possibility of co-movement of real 

estate markets across the countries. 

It is known that the real estate markets 

have unique characteristics in each country. 

Thus, there is an argument that, unlike 

stocks, the real estate market of one coun-

try goes their own way apart from other 

countries in terms of price movements.

Another argument holds that, due to 

globalization and liberalization of capital 

markets, which make easier capital move-

ment across the border; therefore, real es-

tate markets are likely to show co-move-

ment across the countries. That is, the real 

estate markets are subject to global eco-

nomic or capital market situation. 

This paper tries to contribute to the 

area of co-movements of financial markets 

across the countries in four points apart 

from previous papers. First, this paper 

studies the co-movement of real estate mar-

ket across the borders. Four countries stud-

ied in this paper are the U.S., Australia, 

Japan, and China.

Second, unlike the previous papers us-

ing the real estate index, this paper uses 

REIT ETFs (Real Estate Investment Trust 

Exchange Traded Funds) which are funds 

that track REIT index. REIT is an invest-

ment vehicle that invests in the real estate 

like office building, infrastructure, hotel, 

warehouse, and so on. ETF is a kind of index 

fund, which follows a specific index. 

4) Fratzscher, M., "Capital Flows, Push versus Pull Factors and the Global Finance Crisis", Journal of International 

Economics, 2012, Vol.88, No.2, pp.341-356.

5) The PBoC (People's Bank of China) implemented three major policies. First, the PBoC tried to maintain an 

appropriate level of liquidity in the markets. Second, the PBoC has increased flexibility in the foreign exchange 

market by expanding the floating band further. Third, the PBoC had made an effort to improve its macro-prudential 

management system with differentiated reserve requirement, transparency, rule, and enhanced monitoring and 

reviewing the markets for financial stability. (BIS paper, 2014, No.78, pp.127-129)

6) Kearney, C. and B. Lucey, "International Equity Market Integration: Theory, Evidence, and Implications", International 

Review of Financial Analysis, 2004. Vol.13, No.5, pp.571-583.

7) Degryse, H., A. Elahi, and M. Penas, "Cross-Border Exposures and Financial Contagion", International Review of 

Finance, 2010, Vol.10, No.2, pp.209-240.
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However, unlike an index fund, ETF is trad-

ed on the stock market just like stock, pro-

viding an investor a chance to buy and sell 

during the trading hours.8) In Korea, 

KINDEX U.S. REITs ETF (listing date: 

2013.8.1), TIGER MSCI U.S. REIT ETF 

(listing date: 2013.10.10), MiraeAsset 

Global REIT ETN (listing date: 2016.7.6.), 

and MiraeAsset U.S. REIT ETN are traded 

on the Korea Exchange.

Third, the U.S. quantitative easing 

taken by the U.S. Federal Reserve affected 

the global economy and capital markets. 

This paper might show whether the U.S. 

quantitative easing policy has impacts on 

the real estate markets of other countries, 

especially Australia, Japan, and China.

The remainder of this paper is as fol-

lows: The next section reviews the previous 

research, and in Section III, the data and 

methodology are explained. Section IV 

presents the empirical outcomes, and the 

conclusions are provided in Section V.

Ⅱ. Previous Literature

To the best of my knowledge, the pre-

vious studies about REIT ETFs cannot be 

found. However, there are some papers an-

alyzing real estate market linkages across 

the borders.

Garvey, Gary and Stevenson (2001)9) 

study linkages among real estate securities 

for Australia, Japan, Hong, and Singapore 

for the sample period of January 1975 to 

March 2001, using weekly data to avoid 

the non-synchronous trading problem of 

daily data. Their co-integration analysis 

shows that there is little evidence of co-in-

tegration among four markets - Australia, 

Japan, Hong Kong, and Singapore, imply-

ing that there is no long-term relationship. 

This evidence suggests that there exists 

the diversification opportunity for global 

real estate investments.

Zhu and Liow (2005)10) present evi-

dence of strong long-term and short-term 

relationships between the Shanghai SE 

Real Estate Index and Hang Seng Property 

Index during the period of 1993-2003. 

Their finding also shows that, while there 

is no co-integration between two markets 

before 1997 Asian financial crisis, there 

exists co-integration after the financial 

crisis. 

With weekly S&P Global Property 

Index, Liow (2007)11) examines the effect 

of Asian financial crisis on the time-vary-

ing volatility of Asia-Pacific, U.K., and 

U.S. real estate securities for the sample 

8) Many investors looking forward to maintaining real estate allocation moved towards alternative such REITs to 

compliment their illiquid real estate portfolios. REITs accessed through ETFs have recently become popular among 

investors looking for more liquid access to real estates. www.ishares.com. iShares REIT ETFs, portfolio benefits and 

implementation Guide, 2011.

9) Garvey, R., R. Gary and S. Stevenson, "The Linkages Between Real Estate Securities in the Asia-Pacific", Pacific 

Rim Property Research Journal, 2001, Vol.7, No.4, pp.240-258.

10) Zhu, H. and K. H. Liow, "Relationship Between the Shanghai and Hong Kong Property Stock Market", Pacific Rim 

Property Research Journal, 2005. Vol.11, No.1, pp.24-44.

11) Liow, K. H., "The Dynamics of Return Volatility and Systematic Risk in International Real Estate Security", Journal 

of Property Research, 2007, Vol.24, No.1, pp.1-29.
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VNQ - Vanguard 

REIT ETF (U.S.) 

SLF - SPDR 

S&P/ASX200 

listed property 

fund (Australia)

Nextreit - REIT 

index fund 

(Japan)

SHSZ - UBS SDIC 

SHSZ300 finance 

real estate index 

fund (China)

observations 1232 1232 1232 1232

mean 0.040026 0.034468 0.048422 0.038506

std. dev. 1.349422 1.322406 1.245248 1.847723

skewness -0.094280 -0.566047 0.387045 -0.040334

kurtosis 11.42708 19.35942 15.03575 7.162639

J-B 3647.300*** 13804.16*** 7466.863*** 889.8156***

  273.03*** 361.09*** 316.62*** 177.29***

<Table 1> Descriptive statistics for daily returns
This table reports descriptive statistics for the returns on the U.S., Australia, Japan and China REIT ETF index, 

for the period from May 7, 2010 to December 30, 2015.   is the Ljung-Box statistics based on the first ten 

serial correlations of the squared returns. *** indicates significance at the 1% level. 

period of 1992∼2004. The findings show 

that Asian financial crisis increases Asia- 

Pacific real estate securities markets – 

Hong Kong, Singapore, and Malaysia.

In the analysis of long-term and short-

term co-movements between Asia-Pacific 

and U.S./ U.K. during the period of January 

1992-December 2008, Schindler (2009)12) 

finds the long-term equilibrium relation-

ships among Asian real estate monthly in-

dices - Hong Kong, Japan, Singapore, 

Malaysia, Australia, New Zealand, and 

Philippines. No long-term equilibrium be-

tween U.K. and Asia-Pacific real estate 

markets is found. In addition, U.S. real 

estate markets have a weak co-integrating 

relationship with Asia-Pacific real estate 

markets.

During the sample period of 1988- 

2008, Liow (2010)13) examines the inter-

national real estate market linkages using 

several types of indexes for U.S., U.K., 

Australia, Hong Kong, and Singapore. He 

documents that there is no co-integration 

relationship among real estate markets of 

five countries. However, it is found that 

in the case of developed real estate markets 

such as U.S., U.K., and Australia, there 

is co-integration relationship.

Ⅲ. Data and Methodology

This study uses daily time series of 

the U.S., Australia, Japan and China REIT 

ETF index from May 7, 2010 to December 

30, 2015. The properties on the rate of re-

turns are given in <Table 1>. Returns, , 

are defined by taking the first differences 

of the logarithm of  series( is the price 

index at time t).

       ×   


×

12) Schindler, F., "Long-Term Benfits from Investing in Asia-Pacific Real Easte", Pacific Rim Property Research Journal, 

2009, Vol.15, No.3, pp.335-357.

13) Liow, K H., "International Direct Real Estate Market Linkages: Evidence from Time-Varying Correlation and Cointegration 

Tests", Journal of Real Estate Literature, 2010, Vol.18, No.2, pp.283-312.



10  The U.S. QE and Volatility Spillover Effects among the U.S. and Asia-Pacific Real Estate Markets: Evidence from REIT ETFs

<Table 1> presents descriptive statistics. 

The kurtosis values of the four return series 

are much higher than three, indicating that 

the four time-series data are leptokurtic. 

According to the Jarque-Bera test, the four 

series are non-normal at 1% level.

The four time-series show that  s 

are significant, which indicates the pres-

ence of volatility clustering. That is, time-

varying second moments have been de-

tected in the four return series. Therefore, 

the use of GARCH-type models is justified.

Ⅳ. Empirical Results

1. Unit Root Test

<Table 2> ADF Unit root test results
This table reports the ADF unit root test results for 

the U.S., Australia, Japan and China REIT ETF index 

returns. *** denotes rejection of unit root hypothesis 

at the 1% level.

variable lag length ADF statistic

VNQ return 0 -37.35433***

SLF return 2 -25.56571***

Nextreit return 0 -31.48656***

SHSZ return 0 -36.11734***

ADF test results confirm that the unit 

root hypothesis is rejected in each series. 

That is, the U.S., Australia, Japan and 

China REIT ETF return series are stationary.

2. Volatility Spillover Effects 

among REIT ETFs of 

Asia-Pacific Countries

In this paper, bivariate GJR-BEKK- 

GARCH model is employed to examine the 

volatility spillover effects. The bivariate 

GJR-BEKK-GARCH(1,1) model in this 

study is as follows.

Mean equation :

   

   

Variance equation :

 ′′′′           
                     ′′        
where      

 
,    

 
, 

    
 

,    
 

,  

   


   

 

1) Volatility Spillover Effects 

between U.S. REIT ETF 

and Australia REIT ETF

<Table 3> shows the estimates of bi-

variate GJR-BEKK-GARCH(1,1) for U.S. 

REIT ETF and Australia REIT ETF. To 

see whether the bivariate GJR-BEKK- 

GARCH(1,1) model is correctly specified, 

Ljung-Box   test was used. If the bi-

variate GJR-BEKK-GARCH(1,1) model is 

correctly specified,   statistic should not 

be significant.

  is the Ljung-Box statistic based 

on the first ten serial correlations of the 

squared residuals. The result from Ljung- 

Box   test shows that the bivariate 

GJR-BEKK-GARCH(1,1) model is cor-

rectly specified. The statistic for the 

squared standardized residuals is insignif-

icant, suggesting that the null hypoth-

esis(no serial correlation in squared re-

siduals) is accepted. That is, there do not 
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mean equation :

   
   

where  : U.S. REIT ETF,   : Australia REIT ETF

variance equation :

  ′′  ′ ′′  ′          
coefficient t statistic

 0.05276* 1.86550

 0.03636 1.57743

 0.20109*** 22.56366

 0.22790*** 11.36173

 0.34454*** 26.19894

 0.23720*** 38.89335

 0.00659 0.47609

 0.09303*** 7.41199

 0.40817*** 29.91421

 0.93187*** 607.33092

 -0.03230*** -6.85514

 -0.01843*** -2.95679

 0.82256*** 170.00394

 -0.26049*** -22.47938

 -0.19701*** -7.96182

 -0.06447*** -4.86798

 0.38526*** 19.56019

  51.37917 (P value: 0.10724) 

lnL -3824.1277

<Table 3> GJR-BEKK-GARCH(1,1) 

model for U.S. REIT ETF 

and Australia REIT ETF 
This table reports the estimated results of the bivariate 

GJR-BEKK-GARCH(1,1) model for U.S. REIT ETF and 

Australia REIT ETF. ***, * denote statistical significance 

at the 1% and 10% level, respectively. 

appear to be any remaining ARCH effects 

up to order 10 in the squared standardized 

residuals. Therefore, this bivariate GJR- 

BEKK-GARCH(1,1) model is correctly 

estimated.

As shown in <Table 3>,  and  are 

statistically significant at the 1% level. 

This means that there exist bidirectional 

volatility spillover effects between U.S. 

REIT ETF and Australia REIT ETF. 

2) Volatility Spillover Effects 

between U.S. REIT ETF 

and Japan REIT ETF

mean equation :

   
   

where  : U.S. REIT ETF,  : Japan REIT ETF

variance equation : 

  ′′  ′ ′′  ′
coefficient t statistic

 0.04714* 1.89272

 0.06267*** 2.87269

 0.16714*** 19.02824

 0.08741*** 4.78544

 0.34622*** 65.97974

 0.18799*** 31.51978

 -0.03593*** -2.79144

 0.04108*** 4.52931

 0.47023*** 54.21253

 0.94587*** 804.19272

 -0.00595* -1.73911

 -0.02214*** -4.52829

 0.83802*** 312.27237

 -0.29573*** -36.72919

 -0.09766*** -8.32972

 -0.08813*** -6.66833

 -0.02166 -0.69191

  45.72274 (P value: 0.24654)

lnL -3748.3697

<Table 4> GJR-BEKK-GARCH(1,1) 

model for U.S. REITs and 

Japan REITs 
This table reports the estimated results from bivariate 

GJR-BEKK-GARCH(1,1) model for U.S. REIT ETF and 

Japan REIT ETF. ***, ** denotes statistical significance 

at the 1% and 5% level, respectively. 

  statistic in <Table 4> is statisti-
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mean equation :

   
   

where  : U.S. REIT ETF,   : China REIT ETF

variance equation :

  ′′  ′ ′′  ′
coefficient t statistic

 0.04572* 1.67604

 0.03021 0.69681

 0.18781*** 9.37946

 -0.02098 -0.65918

 0.23648*** 6.22675

 0.24780*** 15.75098

 -0.026890 -1.02530

 -0.01242 -1.51298

 0.21500*** 13.05401

 0.93572*** 188.34616

 -0.00807 -1.08727

 0.01101*** 5.70644

 0.96624*** 154.45013

 0.26017*** 9.87344

 0.09535*** 3.32089

 0.03766** 2.01340

 -0.08198** -2.52875

  47.09548 (P value: 0.20488)

lnL -4323.3749

<Table 5> GJR-BEKK-GARCH(1,1) 

model for U.S. REIT ETF and 

China REIT ETF
This table reports the estimated results of the bivariate 

GJR-BEKK-GARCH(1,1) model for U.S. REIT ETF and 

China REIT ETF. ***, **, * denotes significance at the 

1%, 5% and 10% level, respectively. 

cally insignificant. This means that there 

do not exist any remaining serial correla-

tions in squared residuals judging from 

  statistic. Therefore, the this bi-

variate GJR-BEKK-GARCH(1,1) model is 

successfully specified.

As shown in <Table 4>,  is statisti-

cally significant at the 10% level and  

statistically significant at the 1% level. 

This means that there exist two-way vola-

tility spillover effects between U.S. REIT 

ETF and Japan REIT ETF. However, the 

magnitude of volatility spillover is stronger 

in the case of U.S. REIT ETF on Japan 

REIT ETF, indicating the strong influence 

of U.S. real estate market on Japan.

3) Volatility Spillover Effects 

between U.S. REIT ETF and 

China REIT ETF

  statistic in <Table 5> shows that 

there does not exist any ARCH effect up 

to order 10 in squared residuals. Therefore, 

this bivariate GJR-BEKK-GARCH(1,1) 

model is adequately specified.

As shown in <Table 5>,  is not stat-

istically significant, but  is statistically 

significant at the 1% level, suggesting that 

there exists one-way volatility spillover ef-

fect from U.S. REIT ETF to China REIT 

ETF. 

The results in <Table 3>, <Table 4>, 

and <Table 5> are consistent with findings 

of Chen (2011)14) in which U.S. QE had 

significant spillover effects on Asia.

4) Volatility Spillover Effects 

between Australia REIT ETF 

and Japan REIT ETF

  statistic in <Table 6> shows that 

there does not exist any ARCH effect in 

14) Chen, L., "Quantitative Easing, Liquidity Spillover and Emerging Markets Inflation", Finance and Economics, 2011-10, 

pp.48-56.
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mean equation :

   
   

where  : Australia REIT ETF,   : Japan REIT ETF

variance equation :

  ′′  ′ ′′  ′     
coefficient t statistic

 0.02472 0.93621

 0.07067*** 3.19375

 0.36815*** 13.12255

 -0.01352 -0.64582 

 0.34144*** 30.41712

 0.34972*** 9.83284

 0.04037*** 3.14143

 -0.05264* -1.88118

 0.41896*** 22.62835

 0.85033*** 47.53070

 0.01377 1.57399

 0.02590* 1.80435

 0.84753*** 93.05983

 0.42167*** 13.93421

 -0.03704** -2.40602

 -0.13674*** -3.73496

 -0.23211*** -4.40548

  36.71744 (P value: 0.61883)

lnL -3727.9042

<Table 6> GJR-BEKK-GARCH(1,1) 

model for Australia REIT ETF 

and Japan REIT ETF 
This table reports the estimated results of the bivariate 

GJR-BEKK-GARCH(1,1) model for Australia REIT ETF 

and Japan REIT ETF. ***, **, * denotes statistical 

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

squared residuals. Therefore, this bi-

variate GJR-BEKK-GARCH(1,1) model is 

successfully estimated.

As shown in <Table 6>,  is not stat-

istically significant, but  is statistically 

significant at the 10% level. This means 

that there exists unidirectional volatility 

spillover effect from Australia real estate 

market to Japan real estate market.

5) Volatility Spillover Effects 

between Australia REIT ETF 

and China REIT ETF

mean equation :

   
   

where  : Australia REIT ETF,  : China REIT ETF

 variance equation :

  ′′  ′ ′′  ′
coefficient t statistic

 0.01807 0.72603

 0.02537 0.65197

 0.38292*** 19.95563

 0.11360** 2.03573

 0.17718*** 5.15854

 0.36599*** 18.25450

 -0.02703 -1.56590

 0.03194** 2.02012

 0.21825*** 23.57606

 0.84347*** 77.36214

 0.00846 0.56982

 -0.01268* -1.95081

 0.96730*** 346.35090

 -0.38856*** -9.35368

 -0.03072 -0.87668

 0.03751 0.91967

 0.08116*** 2.98489

  39.16021 (P value: 0.50790)

lnL -4289.5503

<Table 7> GJR-BEKK-GARCH(1,1) 

model for Australia REIT ETF 

and China REIT ETF 
This table reports the estimated results of the bivariate 

GJR-BEKK-GARCH(1,1) model for Australia REIT ETF 

and China REIT ETF. ***, **, * denotes statistical 

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

  statistic in <Table 7> shows that 
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mean equation :

   
   

where  : Japan REIT ETF,   : China REIT ETF

 variance equation :

  ′′  ′ ′′  ′
coefficient t statistic

 0.06513*** 3.14927

 0.04748 1.16613

 0.29839*** 20.96395

 0.04936* 1.74618

 0.20372*** 12.96327

 0.42801*** 30.23485

 -0.00040 -0.02485

 0.02810** 2.38306

 0.21101*** 48.78744

 0.84525*** 197.76345

 0.02012*** 2.93870

 -0.00227 -0.52292

 0.96706*** 1097.43200

 0.17841*** 4.48577

 0.02597 0.65653

 0.14851*** 12.44402

 -0.07545*** -3.18778

  20.53605 (P value: 0.99542)

lnL -4195.1131

<Table 8> GJR-BEKK-GARCH(1,1) 

model for Japan REITs and 

China REITs 
This table reports the estimated results of the bivariate 

GJR-BEKK-GARCH(1,1) model for Japan REIT ETF 

and China REIT ETF. ***, **, * denotes statistical 

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

there does not exist any ARCH effect in 

squared residuals. Therefore, this bi-

variate GJR-BEKK-GARCH(1,1) model is 

adequately specified.

As shown in <Table 7>,  is not stat-

istically significant, but  is statistically 

significant at the 10% level. This means 

that there exists one-way volatility spill-

over effect from Australia REIT ETF to 

China REIT ETF. 

<Table 7> suggests that the volatility 

of Australia real estate market spills over 

to China, implying that Australia and 

China economies move closer since 2009.

6) Volatility Spillover Effects 

between Japan REIT ETF 

and China REIT ETF

  statistic in <Table 8> shows that 

there does not exist any ARCH effect in 

squared residuals. Therefore, this bi-

variate GJR-BEKK-GARCH(1,1) model is 

adequately specified.

As shown in <Table 8>,  is statisti-

cally significant at the 1% level, but  

is statistically insignificant. This means 

that there exists one-way volatility spill-

over effect from China REIT ETF to Japan 

REIT ETF. This result indicates an in-

creased influence of China on Japan in the 

real estate market.

V. Conclusions

This paper examines the volatility 

spillover among the U.S., and Asia-Pacific 

real estate market with Australia, Japan, 

and China REIT ETFs. REIT ETF has a 

unique characteristics in that REIT ETFs 

are traded on the stock market like stocks. 

This sample period of this paper spans 

from 2010 to 2015. Thus, we can test the 

impact of the U.S. quantitative easing poli-

cy on Asia-Pacific real estate markets.
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The evidence shows that there are 

strong volatility spillover effects, espe-

cially from the U.S. to Asia-Pacific real es-

tate markets. In conclusion, Asia-Pacific 

real estate markets are exposed to the glob-

al macroeconomic conditions.

This study provides an useful in-

formation about global real estate invest-

ment when investors are looking for real 

estate market as an alternative invest-

ment vehicle during the period of low inter-

est rates.

In this paper, the reason of volatility 

spillover among the U.S. and Asia-Pacific 

real estate isn't explored. We believe that 

further research is needed to understand 

the spillover effects of real estate markets 

across the world. For further understanding 

about spillover effects among REIT ETFs, 

it is needed to take stock of capital flows, 

differential interest rates, or foreign ex-

change rate.



References

Bank for International Settlements (BIS), “The Transmission of Unconventional Monetary Policy 

to the Emerging Markets, International Monetary Policy Spillovers and Responses”, BIS 

Papers, 2014, No.78.

Bhattarari, S., A. Chatterjee and W. Y. Park, "Effects of U.S. Quantitative Easing on Emerging 

Market Economies", Federal Reserve Bank of Dallas, Globalization and Monetary Policy 

Institute Working Paper, 2015, No.255.

Chen, L., "Quantitative Easing, Liquidity Spillover and Emerging Markets Inflation", Finance 

and Economics, 2011-10.

Choi, C. S., “A Study on Aggregating Time-Series Analysis of REITs Returns”, Korea Real Estate 

Academy Review, 2014, Vol.58.

Chun, H. J., “A Study on the Relationship between Macroeconomic Variables and Housing 

Market Focused on before-after Global Financial Crisis: Employed Dynamic Panel Analysis“, 

Korea Real Estate Academy Review, 2014, Vol.58. 

Degryse, H., A. Elahi, and M. Penas, "Cross-Border Exposures and Financial Contagion", 

International Review of Finance, 2010, Vol.10, No.2.

Eickmeier, S., L. Gambacorta and B. Hofmann, “Understanding Global Liquidity”, European 

Economic Review, 2014, Vol.68.

Engle, R. F. and K. F. Kroner, "Multivariate Simultaneous Generalized ARCH", Econometric 

Theory, 1995, Vol.11, No.1.

Fratzscher, M., "Capital Flows, Push versus Pull Factors and the Global Finance Crisis", Journal 

of International Economics, 2012, Vol.88, No.2.

Garvey, R., R. Gary and S. Stevenson, "The Linkages Between Real Estate Securities in the 

Asia-Pacific", Pacific Rim Property Research Journal, 2001, Vol.7, No.4.

Glosten, L., R. Jaganathan and D. Runkle, "On the Relation between the Expected Value and 

Volatility of the Nominal Excess Return on Stocks", Journal of Finance, 1993, Vol.48, No.5.

Kearney, C. and B. Lucey, "International Equity Market Integration: Theory, Evidence, and 

Implications", International Review of Financial Analysis, 2004, Vol.13, No.5.

Kim, L. Y. and W. S. Seo, “Comparing the Impact of Economic Changes of Foreign  Exchange 

and Financial Crises on Metropolitan Housing Market Using VECM”, Korea Real Estate 

Academy Review, 2014, Vol.56.

Kim, M. J. and K. H. Chang, Financial Econometrics, 2nd ed., Seoul: Kyungmoonsa Publishing 

Co. 2002.

Liow, K. H., "The Dynamics of Return Volatility and Systematic Risk in International Real 

Estate Security", Journal of Property Research, 2007, Vol.24, No.1.

Liow, K H., "International Direct Real Estate Market Linkages: Evidence from Time-Varying 

Correlation and Cointegration Tests", Journal of Real Estate Literature, 2010, Vol.18, No.2.

Nam, Y. W. and S. C. Ko, “An Analysis of Relative Importance in Factors Affecting the Rate 

of Return of Real Estate Fund(REF)”, Korea Real Estate Academy Review, 2015, Vol.62.

Schindler, F., "Long-Term Benfits from Investing in Asia-Pacific Real Easte", Pacific Rim 

Property Research Journal, 2009, Vol.15, No.3.

Seo, W. H. and J. S. Yu, “Comparative Analyses of REITs Performance Characteristics  by 

Property Sector between the U.S. and Korea”, Korea Real Estate Academy Review, 2014, 

Vol.57.

Zhu, H. and K. H. Liow, "Relationship Between the Shanghai and Hong Kong Property Stock 

Market", Pacific Rim Property Research Journal, 2005, Vol.11, No.1.

16  The U.S. QE and Volatility Spillover Effects among the U.S. and Asia-Pacific Real Estate Markets: Evidence from REIT ETFs



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


