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Introduction

Large price swings in energy and commodity markets

In September 2022, the year-on-year US inflation rose to 8.2%

Central Banks attempting to curb the massive inflation

Important to take a fresh look at real estate‘s inflation hedging 
capability

Crucial for long-term institutional investors and individual investors
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Ideas from literature

Rent or lease payments (tenant leases contain rent 

escalation clauses and/or pass expense increases through 

to tenants) 

Land values and building costs typically rise with inflation. 

Empirical evidence for listed real estate is mixed

• Real estate can deliver an adequate inflation hedge: 
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Ideas from literature / contribution

The project extends the 
literature in two ways: 

we allow for non-linear inflation 
hedging characteristics

the project compares the 
hedging characteristics across 
asset classes

Lack of conclusive evidence regarding the inflation 
hedging capabilities across different asset classes
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Ideas from literature / contribution

Previous literature combines Fama and Schwert (1977) 
framework and the cointegration technique →assume a 
stable relationship

Most of the research in portfolio optimisation has been 
done within a mean-variance framework

Mean-variance approach often yields extreme and 
unrealistic asset allocations to listed real estate
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Data and method

Monthly time-series variables: 
1975 to 2023 for the US
1990 to 2023 for the UK, Japan, and Australia

LRE Total return indexes 
• US (Refinitiv Datastream)
• UK, Japan, and Australia (EPRA)

Stock total return indexes 
(Refinitiv Datastream) 

S&P 500 index for the US

FTSE 250 index for the UK

Nikkei 500 index for Japan

S&P/ASX 200 index for Australia
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Data and method

Price of gold, silver, and oil in US Dollars, along with the 

total return index of the S&P GSCI Agriculture

• real three-month Treasury Bill rates

• nominal GDP 

Portfolio section: Inflation-linked government bonds 

(Bloomberg Global Inflation-Linked Total Return Indexes)
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Inflation decomposition

Decomposition of observed inflation (𝐼𝑡 ) into expected 

inflation (𝐸𝐼𝑡 ) and unexpected inflation (𝑈𝐼𝑡 ) (Fama and 

Schwert, 1977) 

We can define inflation based on the prior anticipated 

inflation rate, adjusted for differences between actual 

inflation and the prior expectation for each period

This leads to a univariate time series approach using Box-

Jenkins / ARIMA (1,0,1) procedures to inflation
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Markov-Switching Vector Error Correction Model (MS-

VECM)

Following Beckman and Czudaj (2013), a MS-VECM is 

used to examine the relationship between the price of 

assets and expected and unexpected inflation

The parameters of this model are designed to take a 

constant value in each regime and to shift discretely 

from one regime to the other with different switching 

probabilities
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Empirical Results – Long-term Hedging
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Empirical Results – Short-term Hedging
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Empirical Results – Short-term Hedging

U.S. Time-Varying Coefficient of EI
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Robustness Tests

• Alternative Inflation Disaggregation

• Income and Capital Returns

• Housing Rent Modified Inflation Index

• Lower Frequency Test
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Inflation Hedging Portfolios

We present optimal portfolios using the shortfall probability 

approach for the US, UK, Japan, and Australia for a 

minimum target return of 3% and an investment horizon of 

T (T = 2 years, rebalancing every two years)

Weights for LRE vary over time → inflation-linked

government bonds always play a noticeable role in the

portfolio

Average percentages of the portfolios for the US, UK, 

Japan, and Australia over the entire period are 8.32%, 

10.87%, 8.55%, and 32.15%, respectively  

Highlighting benefits of holding LRE for investors
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Inflation Hedging Portfolios
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Main Findings

LRE is a good hedge against inflation, but mainly against 

expected inflation and in the long term → Long-term hedging 

ability comes from value appreciation

Short-term heging ability moves towards being negative 

during crisis periods

Inflation hedging ability of LRE also varies across countries

LRE is adequately hedge against core, food, and housing 

inflation in Japan; In Australia, we observe positive hedging 

characterisitcs concerning the energy inflation



18Jan Muckenhaupt (TUM) | E-CREDA 2023 Annual Conference | Listed Real Estate as an Inflation Hedge across Regimes

Main Findings

In the long-run the hedging quality comes from value 

appreciation and not from income returns

In the short run, we find hedging capabilities for price 

returns against expected inflation, for income returns 

against unexpected inflation

Rent-adjusted inflation index reveal a superior hedging 

ability for LRE compared to when an unadjusted inflation 

index is used

Inflation-hedging portfolios provide more realistic and less 

extreme allocations to listed real estate than when the 

standard mean-variance approach is used
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Thank you for listening!

Jan Muckenhaupt

E-CREDA 2023 Annual Conference

Paris, 24thNovember 2023
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Appendix: Decomposition, Stationarity and Cointegration

𝐸𝐼𝑡 = 𝛼 + 𝜌𝐼𝑡−1 + 𝜀𝑡
𝜀𝑡 = 𝜃𝜀𝑡−1 + 𝑒𝑡

Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test for 

stationarity

All series are I(1), indicating stationarity in first differences

Using trace test to test for cointegration
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Appendix– Short-term Hedging
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Appendix– Short-term Hedging

U.S. Time-Varying Coefficient of UI
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Appendix - Income and Capital Returns
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Appendix: Modified Inflation Index (Long-term)
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Appendix: Inflation Hedging Portfolios
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