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Motivation
Does the world need another real estate diversification 
study?

• Many existing studies use established MPT framework but are limited in 
terms of geographic scope and data availability

• Most studies do not distinguish between the short-term and long-term 
relationship

This study: 

• Global scope

• Separate short and long-term estimation



Previous work

• In direct real estate, sufficient diversification may only be achievable for very
large institutional portfolios, REITs potentially offer an attractive alternative

• Most studies point to a positive correlation between REITs and equity
markets (Peterson and Hsieh, 1997, Hoesli and Serrano, 2007, Lizieri, 2013, 
Hoesli and Oikarinen, 2016).

• Inflation hedge: (Hoesli and Lizieri, 2008), stronger for private than public RE

• Eichholtz et al (1995): property type vs regional diversification, USA vs UK. 
US-retail portfolio is nearly as diversified as a fully diversified portfolio.

• Heaney and Sriananthakumar (2012), Lizieri (2013) and Sing and Tan (2013) 
relationship between equity market returns and those of the direct real 
estate market not stable over time, co-movement higher during downturns



Previous work (continued)

• Adams et al (2015): US REITs spillover effects: stronger for REITs in spatial 
proximity and during financial crises

• Summary: most studies find co-movement, particularly during market 
downturns and financial crises



Data

• Sources:

• MSCI (ex IPD): returns per country and per segment ; 

• OECD: weighted composite index of housing prices (benchmark).

• Final sample:

• 14 countries, 3 segments (residential/commercial/office)

• Annual returns from 2001 to 2017



MSCI Multi-Country Total Return Data 2001-17



OECD Multi-Country House Price Indices 2001-17



Empirical challenges

I) Data issues:

• REITS 

• Pros : availability of market data, high frequency data;

• Cons: returns tend to be correlated with equity markets, difficult to classify into sectors.

• MSCI (ex IPD):

• Pros: directly observed performance of assets, systematic classification into sectors

• Cons: valuation-based, data limitations.



Empirical challenges

II) Econometric issues:

• Small sample: < 50 observations per country and per segment :

• Methodology

• Coefficient estimates

• Robust confidence intervals

• Potential bias: returns are subject to heteroscedasticity and autocorrelation



Empirical analysis

I) Diversification potential among countries and segments, on average and in the short/long run ?

• Parametric estimation:
• Pearson’s correlation coefficient ;
• Confidence intervals:

• t-percentile bootstrap method ;
• Bias-corrected and accelerated bootstrap method (BCa).

• Non parametric estimation:
• Spearman’s rank correlation coefficient ;
• Confidence intervals:

• t-percentile bootstrap method ;
• Bias-corrected and accelerated bootstrap method (BCa).

• Coherence estimation
• Frequency analysis.



Empirical analysis

II) Diversification potential in the short/long run?

• CAPM estimated:

• in a balanced panel as in Blomquist and Westerlund (2013) ;
• considering band pass regression properties as in Engle (1974)  and Croux et al. (2001).

• Country fixed effects as in Petersen (2009) and Ando and Bai (2014) ;

• Homogeneity test from Pesaran et al. (2008) ;

• Driscoll and Kraay (1998) correction is applied such that standard errors are robust to 
heteroscedasticity and autocorrelation.



Results
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Main empirical findings

• Country level:

• On average, diversification opportunities exist ;

• Diversification opportunities are higher in the short run than in the long run.

• Segment level:

• On average, diversification opportunities are weak in a given country ;

• Diversification opportunities are higher in the short run than in the long run.



Main empirical findings

• According to our empirical findings, geographical diversification 
appears to be more efficient than sector diversification in a given
geographical entity;

• Diversification potential is higher in the short than in the long run

• Are short-term investment strategies exploiting the short-term
potential feasible?



Conclusions
• We analyse diversification potential of direct and listed real estate markets. 

• Using a parametric and non-parametric analysis in 15 national real estate 
market annual return indices covering the period 2001-2017, we find that 
real estate markets do not generally  present significant diversification 
opportunities except for a few countries (e.g. US, Germany). 

• Coherence analysis show significant differences between short and long 
run co-movements. 

• Panel-type CAPM model estimation with direct index real estate returns by 
property type and short and long-run components: diversification in the 
short run, tends to dissipate in the longer run. 

• Next steps: Studying shock transmission and contagion, longer time series 
and range of countries, sub-period analysis


