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SA PROPERTY - MISSING THE LOVE?
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After considering investment in the foreign space in our prior 2 reports we turn our attention back to the domestic
setting. Our focus in this note is on the budding asset class, S. A. property. The objective of this note is to highlight
the features that property brings to an investment portfolio — and in so doing assist in refining a strategic weight to
this asset class. To ensure we have sufficient power in our conclusions we conduct several different angles of attack
on the problem. We consider a multi-asset class setting and interpret mean-variance (parametric) efficient frontier
results, non-parametric results (utilising all the data), theoretical results (based on the structural risks) and we look at
what the current AFLMW holdings in property are.

Clearly there are substantial frictions in this market that may lead to some of plausible reasons why SA property is
“missing the love”. We note for example that finding a suitable proxy for all SA property is problematic, and we point
out that our treatment is somewhat naive in that we have used listed property as a proxy for this asset class in this
note. Nevertheless in this note we attempt to briefly uncover the most important facets of the property market, such
as its relationship with other asset classes, risk reduction benefits, liquidity problems, and delivery of strong and
perhaps somewhat predictable cash flows. Importantly we attempt to uncover how these features may define
property’s role in an asset class setting. Undoubtedly listed property is a growing sector on the JSE — providing the
motivation for this note.

In view of compelling arguments presented in this note, it could be argued that local pension fund managers are
somewhat light on property in their portfolios - this raises the question whether SA property is justifiably missing the
love it deserves?

INTRODUCTION

Today, most pension funds hold real estate, either directly held, or through participation in an unlisted managed fund,
or through some of the listed variants. Property research analysts identify four primary reasons for considering real
estate as a component of a pension fund:

e To accomplish overall risk reduction of the portfolio by combining asset classes that respond differently to
expected and unexpected events (no large correlations).

e To achieve returns above the risk free rate and deliver cash flows to the portfolio.

e To hedge against unexpected inflation or deflation.

e To constitute part of a portfolio that is a reasonable reflection of the overall investment universe (a true

market-neutral portfolio).1

Many researchers? regard real estate as possessing a combination of equity-like and debt-like behaviours. For
example, consider a property that is leased to a long term tenant. The payments on that lease resemble the fixed

! Hudson-Wilson, Gordon, Fabozzi, Anson, and Giliberto “Why Real Estate”, JoPM, Special Issue 2005



payments one associates with a bond, not with equity. The same factors that influence the value of a bond influence
the asset: interest rate movements, inflation, and the creditworthiness of the tenant.

Equity-like behaviour is exhibited by an empty, speculative, multi-tenant property. Such an asset’s value is almost
entirely driven by equity forces — the value of the building is driven by supply and demand for space. The asset
would become a debt-equity hybrid as more and more tenants occupy the building, producing a stream of cash
flows. Finally, if the building becomes fully leased to long term clients, it would become very debt-like. Interestingly
our correlation analysis suggests listed property currently portrays both these characteristics.

LISTED PROPERTY IN SOUTH AFRICA

The FTSE/JSE has recently changed the sector structure for property companies. Real Estate has been made a
Super sector that continues to fall under the Industry sector Financials. Real Estate is further divided into Real Estate
Investment Trusts (REITs) and Real Estate Investments and Services (REIS) at the sector level. For more
information regarding REITs see Appendix C. REITs are understood and recognised by international investors and
the formation of these sector classifications is intended to attract additional foreign investment into the sector. The
Industry level breakdown can be seen in Figure 1 where Real Estate currently constitutes 3.3% of the free-float
market capitalisation of the JSE.

Figure 1: Industry sector levels of the JSE, with Super sector detail for Financials (03 August 2010)

Industry Breakdown (03 August 2010)
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The securities in the Real Estate sector consist of property companies, Property Unit Trusts (PUTs), and Property
Loan Stock (PLS). The FTSE/JSE calculates a Real Estate index (J253), and dedicated specialist indices namely the
Property Unit Trusts (3255, formerly IX48) and Property Loan Stocks (J256, formerly 1X49). We briefly describe the
nature of business for each of these listed property categories in Appendix A.

DIRECT PROPERTY IN SOUTH AFRICA

When refining a strategic benchmark weight for property it is worth noting that academic research would point to the
entire market portfolio, which in theory should reflect the proportionate market value of all property in SA. It is

> Maritz and Miller (2004): “Property — A Neglected Asset Class?”. Cadiz Securities research report.



important to highlight that the ALSI weights are not reflective of the size of this asset class, as a substantial
component of property in South Africa is not, and may never be listed®. Thus there is an argument for having more

weight in property than reflected by the proportionate market-cap weight currently in the ALSI. Appendix A contains a
more detailed discussion of direct property in South Africa.

EFFICIENT FRONTIER ANALYSIS

One of our primary objectives is to consider a strategic property weight for strategic asset allocation purposes. Due
to the paucity of data available we have focused our attention on listed property as a proxy for the property asset
class in South Africa. In order to consider the asset allocation decision however, we begin by considering the

structural risks of this asset.

Data considerations

Our data series combines a variety of spliced property indices going back to February 1976. All return series include
the dividend yield in the return. For more details as to how the property series was constructed see Appendix B.

The annualised returns, risk and correlations for Property are seen in the figures that follow and are compared to the
performance and risk of Bonds and Equity from 1976.

Figure 2: 5-year rolling returns of Property, Bonds and Equity (February 1976 to June 2010)
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From Figure 2 we see the strong performance of listed property over the prior decade,

with Property delivering the

highest return amongst the domestic asset classes over the prior 5 year period.

Figure 3 shows the rolling 5-year risks of the respective asset classes over the past three decades, along with
current risks. From Figure 3 it is evident that bonds consistently had a lower volatility than property and that Property
has traditionally had a lower risk than Equity. On average Property has had an annualised risk of 18.7% compared to

% lan Cullan, Investment Property Databank Limited (IPD), www.ipdindex.co.uk



Equity (21.7%) and Bonds (8.5%) over the 1976 — 2010 period. Currently, the volatility of Property is greater than
Equity and has increased to 20% p.a. This highlights the equity-like behaviour of listed property.

Figure 3: 5-year rolling risks of Property, Bonds and Equity (February 1976 to June 2010)
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Furthermore, Figure 4 reveals that the correlation between Property and Bonds is currently similar to the correlation

between Property and Equity (both at 0.53) which does suggest that listed property is currently both bond-like and
equity-like.

Figure 4: 5-year rolling correlations between Property, Bonds and Equity (February 1976 to June 2010)
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Note: For Figure 4 outliers have been removed when estimating correlations between the assets



For the efficient frontier analysis we consider one-period performance from February 1976 to June 2010. The input
estimates of risk, correlation and return for the asset classes are show in Table 1.

Table 1: Inputs for the Mean - Variance efficient frontier analysis (February 1976 to June 2010)

Input estimates (February 1976 to June 2010)
Correlation
Assets Annualised | Annualised Cash Bonds Equit Propert Foreign
Risk Return auty perty Assets
Cash 0.0 121 1
Bonds 8.5 133 0.09 1
Equity 21.7 20.0 -0.08 0.29 1
Property 18.2 18.7 -0.07 0.31 0.41 1
Foreign Assets 14.6 16.6 0.16 -0.11 0.19 -0.01 1

We note from Table 1 that the annualised return on listed property has been 18.7% over the period, only slightly less
than local equity. We also note that the ranking of risks for the asset classes is the same as the return rankings.

Using these estimates as inputs to an optimiser, we obtained the resulting efficient frontiers in Figure 5. An important
constraint that was imposed in the optimisation was to limit foreign holdings to be at most 20% to be consistent with
current regulation. Figure 5 depicts two efficient frontiers where one includes property while the other does not. This
depiction is to establish the impact Property has on the efficient frontier across the risk spectrum.

Figure 5: Efficient frontier analysis (February 1976 to June 2010)
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From Figure 5 we note the significant impact the inclusion of Property has had on efficient portfolios across the entire
spectrum of portfolio risks. Importantly we note how Property has benefited portfolios in the risk-return space across
the risk spectrum. We can thus conclude that inclusion of Property has improved the Sharpe-Ratios of these efficient
portfolios across the spectrum of risk.

We now turn our attention to the size of the Property weighting in these efficient portfolios:



Table 2 shows the resulting asset allocations for the minimum variance portfolio and the optimal portfolio.

Table 2: Allocations of the minimum variance and optimal portfolios when calculated over the period 1976 to 2010

Optimal weights (February 1976 to June 2010)
Including Property Erelidine
Property
Optimal Optimal
Assets Min Variance P |m? P |m?
Portfolio Portfolio
Bonds 74% 18% 38%
Property 6% 36% -
Equity - 26% 42%
Foreign Assets 20% 20% 20%

The minimum variance portfolio is the portfolio having an asset mix which is the least risky of all possible blends. An
important feature of the minimum variance portfolio is that it is independent of any return forecast but is dependent
only on the structural risks over the period. We note that Property had a 6% weight in the minimum variance
portfolio.

The results in Table 2 suggest that, for the single optimal portfolio, the optimal weight in S.A. Property was 36%.
Drilling down into these results we consider the weight in Property across the risk spectrum of efficient portfolios.
Figure 6 shows these results.

Figure 6: Allocation to Property from the minimum variance portfolio to the maximum return portfolio
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The allocations to the minimum variance and efficient portfolios are shown in Figure 6. From Figure 6 (beginning with
the minimum variance portfolio and ending with the maximum risk and return portfolio) we note that the diversifying
aspects of Property ensured that it had an allocation in the minimum variance portfolio of 6%. Thereafter the
allocation to Property increased with increasing portfolio risk and return, until it finally declines at higher risk regions
when Equity is required to meet the raised return targets. A final favourable characteristic of Property worth
highlighting rests with the concept of skewness.



The skewness characteristic —is it favourable for SA Property?

Our prior analysis suggests that the Property asset class has a moderate positive skewness measure of 0.15. We
show in Table 3 below how property thus assists to lower the negative skewness characteristic of efficient portfolios
(caused primarily by local equity).

Table 3 Risk statistics for the minimum variance and optimal portfolios (February 1976 to June 2010)

Risk Statistics (February 1976 to June 2010)

Including Property e

Property

Optimal Optimal

Assets Min Variance P |m;.1 P 'm?

Portfolio Portfolio
Annualised Return 14.2 17.6 16.8
Annualised Risk 7.0 11.5 11.3
Skewness -0.35 -0.15 -0.19
Sharpe ratio 0.30 0.48 0.41

From Table 3 we see that the inclusion of Property has reduced the negative skewness of the optimal portfolio from
a value of -0.19 to -0.15. At the same time the returns were enhanced (from 16.8 to 17.6%) and the Sharpe ratio
increased (from 0.41 to 0.48). Note the skewness feature of a portfolio can be targeted using an optimisation
approach (see Cadiz Securities research report Bosman and Riemer, June 2010 entitled “Extending the Mean-
Variance Framework, A Case for Higher Moments; Relative Preferences, effective Optimisation Routines”).

One criticism of the parametric optimisation approach used above is that it uses single point estimates of the asset
classes to capture their relative behaviour. We thus turn our attention to the non-parametric optimisation approach
that uses all the series of return data to form portfolios.

NON PARAMETRIC RESULT

To ensure the results are of practical interest we constrain the weight in Foreign to be at most 20% in our non-
parametric analysis. Our framework is based on establishing portfolios that most consistently achieved various
absolute return targets for a 3-year investment period. The approach is to simulate thousands of asset weights and
select the top 5% that have yielded the maximum probability of outperforming various inflation+ targets over any 3-
year investment period. The results of the non-parametric approach are shown in Figure 7 below.

Figure 7: Allocation to Property for different Inflation + targets for a 3-year investment time
Average Top 5% weights for different CPI+ targets over a 3-year investment period
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From Figure 7 we see that to reach absolute return targets of CPI+5% and CPI +6% the optimal allocation to SA
property would have been 16% and 21% respectively. Note the weight in Property begins to decline after CPI+8%
when asset classes with higher returns are required (i.e. Equity is required). The Property allocations here are
somewhat lower than the result from the efficient frontier analysis where the optimal weight for S.A. Property was
36%. This can be explained by the fact that the parametric approach is reliant on the level of the risk-free rate for the
exact positioning of the optimal portfolio. The property weights found using our non-parametric approach of between
10% and 21% across the different inflation targets is in line with findings by international studies.”

Before we compare these findings to the LMW peergroup asset allocation to Property, our final approach is to
determine an expected return we require from other-assets-in-the-portfolio over-and-above the expected return for
property to warrant us to hold property at current levels.

THEORETICAL APPROACH

We begin by reducing the dimension of the strategic weight-to-property problem to a two asset case. We consider
local property and the rest-of-the-portfolio (which excludes property) as our two assets. Our aim is to determine the
ratio of expected excess return (above risk free rate) of the rest-of-the-portfolio to the expected excess return on
local property. Details of this approach and the underlying calculations are outlined in Appendix D.

The results indicate that we would expect the excess return of the rest-of-the-portfolio to be a ratio of 1.6 to the
expected excess return for Property given the 4.7% allocation to Property by the LMW peergroup to property.

How do we interpret this result?

This number is perfectly intuitive, for example it translates into, an excess return of 8% (above the risk-free rate) for
the rest-of-the-portfolio and 5% for property (ratio is 1.6). Importantly at the above premiums we would hold exactly a
4.7% weight in S.A. Property. If these premiums narrowed we would want to hold more than 4.7% in property. If they
widened, we would want to hold less than the 4.7% in our property portfolio.

Intuitively we would argue that managers would typically hold the view that the return premium for the rest-of-the-
portfolio above property would not be as wide as the implicit premium reflected by the current holding Property. We
believe a narrower margin would be closer to expectations — thus suggesting a larger weighting in property.

AGGREGATE PEER GROUP ASSET ALLOCATION

Finally we consider the aggregate Large Manager Watch (source Alexander Forbes) property allocation decision.
The current average (as at end June 2010) for their Property allocations including their other asset classes is shown
in table 4 below.

Table 4: Average LWM asset allocation for domestic and global pension funds (June 2010)

Large Manager Watch Asset Allocation (June 2010)

Assets classes Domestic Global
Pension fund Pension fund

Cash 16.8% 12.6%
Bonds 12.9% 10.9%
Equity ex Listed Property 64.9% 53.2%
Property 5.4% 4.7%
Listed Property 4.3% 3.7%
Direct Property 1.0% 1.0%
Foreign assets - 18.7%

Source: Alexander Forbes Large Manager Watch

We highlight the current relatively low weight to Property held by the LMW pension funds by contrast to the findings
of the efficient frontier analysis (36% to property) and the non-parametric results (21% for CPI+6%) over the last 35-

4 “Making an Allocation to Real Estate”, Lindahl, Kennedy Associates Real Estate Counsel, Inc



years. Contrasting these findings to that of international research conducted in the U.S., we find a surprisingly similar
picture.

International findingsé

In a research report conducted by Lindahl, “Making an Allocation to Real Estate”, Kennedy Associates Real Estate
Counsel, Inc, he makes the following observations and cites a number of other studies:

fiAccording to the most recent surveys, equity real est at
assets [in the U.S.], down from nearly 5% in 1990, with university endowments following similar patterns.5 Only about

25 percent of pension funds even have a dedicated allocation to real estate as a distinct asset class.® Yet, many
studies7argue for long-term allocations to real estate in the range of 10 to 20 percent, with some 30 percent or
higher.’0

FindingsofanotherreportsstateﬁPensi on fund portfolio allocation to real
equity real estate, 0.7% in mortgages), according to the 2004 Pensions & Investments survey (which includes many
plans with no explicit real estate allocation).o

Clearly there are some frictions in the market that inhibits pension funds from holding a larger weight in property. We
highlight some of these drawbacks and concerns as found by international research:

e The largest drawback to investing in direct property is the highly illiquid nature of buying and selling real
estate. It is impractical to buy and sell frequently.

o Direct property requires continual active maintenance of properties and management of rental income
collections.

e Transaction costs are high when compared to listed financial instruments.

e Investors find direct property to be less convenient and more a complicated investment than comparable
financial instruments®.

Nevertheless, there seems to be a compelling argument both IocaIIy10 and abroad™" that should some of the frictions
in trading this asset class diminish, the long-term allocation to Property may well grow to as much as 20%.

® 2001 Databook (2001), National Association of College and University Business Officers (2001).
® Government Finance Officers Association (2000), Ciochetti (1999).

A very partial list of these studies includes Firstenberg, Ross and Zisler (1988), Brown and Schuck (1996),
Ziobrowski and Ziobrowski (1997), Craft (2001), Chun (2000), Hudson-Wilson (2001).

® Hudson-Wilson, Gordon, Fabozzi, Anson, and Giliberto “Why Real Estate”, JoPM, Special Issue 2005

® “Contrasting Real Estate with Comparable Investments, 1978 to 2008” Francis and Ibbotson, Journal of Portfolio

Management, Fall 2009

9 hitp://www.property24.com/articles/a-reits-reality-in-south-africa/3848

H “Making an Allocation to Real Estate”, Lindahl, Kennedy Associates Real Estate Counsel, Inc
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WRAPPING IT UP...

Based on our research using only the historical behaviour of listed property we find:

A 36% optimal weight in property using a mean-variance approach over the period 1976-2010.

A 10% to 21% weight in property across all inflation + targets using a non-parametric approach over the
period 1976-2010

Using theory and structural risks - if we expected the rate of return on the rest-of-our-portfolio to be more
than the 59% of the property portfolio return, only then would we want to hold less than 4.7% in the property
portfolio and vice versa. This rate for example translates into an excess return of 8% (above the risk-free
rate) for the rest-of-the-portfolio and 5% for the property portfolio. We believe a narrower margin would be
closer to expectations — thus suggesting a larger weighting in property.

Weighing up our evidence it does seem that SA property should be held at a larger strategic weight than currently
held by the LMW peergroup. But clearly there are some frictions in the market inhibiting a larger weight in property.

The largest drawback to investing in direct property is the highly illiquid nature of buying and selling real
estate. It is impractical to buy and sell frequently.

Direct property requires continual active maintenance of properties and management of rental income
collections.

Investors find direct property to be less convenient and a more complicated investment than comparable
financial instruments

Our findings are similar to that of international studies conducted in the U.S.

Nevertheless, there seems to be a compelling argument both locally and abroadthat in the long-term the allocation to
property is likely to grow to as much as 20%.
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APPENDIX A: LISTED AND DIRECT PROPERTY IN SOUTH AFRICA
LISTED PROPERTY IN SOUTH AFRICA

Property Unit Trusts

A Property Unit Trust (PUT) is a portfolio of investment grade properties.** Each portfolio is listed on the JSE under
"Real Estate Investment Trusts" A PUT generates value for the investor in two ways: through rental income of the
properties in the portfolio, and through the appreciation in the values of these properties over time. Formally a PUT is
structured as an investment company that owns the total issued share capital and loan accounts of property
companies. These property companies in turn own one or more fixed properties (this used to take place through
share block companies — but PUTs are now in a position that they can hold the properties directly). The
shareholders in a PUT own units in the PUT, however they don’'t have any form of control of the PUT. PUT
distributions (originating from rental income) are treated as interest for tax purposes and are thus taxable in the
hands of unit holders.

Property Loan Stock

By investing in a Property Loan Stock (PLS) one acquires a linked unit consisting of a share in a property investment
company and a debenture, which is essentially a loan to the company. The property investment company owns
shares in property companies that in turn directly own one or more properties. Income is distributed to holders of
linked units as interest on the debentures, with a small dividend portion. Similarly to PUTSs, the interest is taxed in the
hands of the investor, thus the PLS can pass the tax burden onto the taxpayer and incur minimal cost (tax liability).

Property loan stock is, in theory, a riskier investment than property unit trusts because there is no statutory limit to its
borrowing relative to the value of its underlying assets. However, this higher risk is expected to be compensated for
by a typically higher return on investment than property unit trusts, which have prescribed limits on gearing. Thus, a
property loan stock has the same objectives as PUTs but with less control and more flexibility. PLS’s appeal to
investors seeking a regular income stream.

As an indication to the type of yield an investor can expect from a PLS, Figure A compares the PLS yield to the 10-
year government bond yield and the ALSI. Currently the yield on PLS is 7.8% which is slightly lower than the 10-year
government bond yield at 8.9%.

Figure A: Comparing the yield on PLS to the 10-year government bond yield and ALSI (June 1993 to June 2010)

10-year Government bond yield vs PLS and ALSI dividend yield (June 1993 - June 2010)
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2 The Association of Property Unit Trusts (www.put.co.za)
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Direct Property in South Africa

The income return on various categories of direct property in South Africa is seen in Table A. This is based on a
sample of 1,833 properties covering R163bn for the year ending December 2009. (Source: IPD South Africa Annual

Property Index: www.ipd.com)

Table A: IPD South Africa Annual Property Index based on a sample of 1,833 properties covering R163bn for the year
ending December 2009

Total Income Capital

return return growth
All property 8.7 8.4 0.3
Retail 8.8 7.9 0.9
Office 8.0 9.3 -1.2
Industrial 8.7 9.4 -0.6
Other 11.9 7.8 3.8

Some real concerns to managing and owning direct property are:

e Direct property is very illiquid compared to listed property that is easily tradable. It is impractical to buy and
sell frequently.

e It requires continual active maintenance of properties and the management of collections of rental income.

e Investors find direct property to be a less convenient and more complicated investment than comparable
financial instruments™®.

Estimating a return series for direct property faces a number of challenges. Typically, there is limited data for direct
property and what time series there are suffer from being smoothed. This underestimates the riskiness of the asset
class. (We would expect property to be more risky than bonds). Our approach is to use our constructed property
index for listed property as a proxy for direct property. We acknowledge that listed property has been shown to be a
poor substitute for direct property“. Their returns seem to incorporate a significant equity market component and can
overestimate the risk of direct property and affect the correlations with other asset classes. In the light of a limited
dataset, we believe this to be a reasonable approach to understand the role of property in an asset class setting.

13 “Contrasting Real Estate with Comparable Investments, 1978 to 2008” Francis and Ibbotson, Journal of Portfolio Management,
Fall 2009

14 “Benefits of Real Estate Investment”, Georgiev, Gupta and Kunkel, Journal of Portfolio Management 2003 Special Issue 2003
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APPENDIX B

DATA CONSIDERATIONS

Our data series combines a variety of spliced indices going back to February 1976. All return series include the
dividend yield in the return. The data series was constructed as follows:

e February 1976 to January 1990: old PUT(1X48) index

e January 1990 to January 1993: a 65/35 ratio of the PUT’s and PLS indices weighted according to their first
market cap.

e January 1993 to May 1999: old Property (IX46) index

e May 1999 to June 2002: internally constructed property index where Liberty International (LBT) is removed.
We employed the usual Laspeyres chain linked indexation methodology that is in use at the JSE, but without
any free float adjustments to construct an index without Liberty.

e June 2002 to June 1010: current SAPY (J253) index

APPENDIX C: WHAT IS A REIT?

http://www.property24.com/articles/a-reits-reality-in-south-africa/3848 by Kara Michaels 24 Aug 2006

A REIT is a company that buys, develops, manages and sells real estate assets. REITs allow participants to invest in
professionally managed portfolios of real estate properties.

REITs qualify as pass-through entities, ie companies which are able to distribute the majority of income cash flows to
investors without taxation at the corporate level, providing that certain conditions are met.

As pass-through entities, whose main function is to pass profits on to investors, a REIT's business activities are
generally restricted to generation of property rental income.

Another major advantage of a REIT investment is its liquidity (ease of liquidation of assets into cash), as compared
to traditional private real estate assets, which are not very easy to liquidate. One reason for the liquid nature of REIT
investments is that its shares are primarily traded on major exchanges, making it easier to buy and sell REIT
assets/shares than to buy and sell properties in private markets.

In order for a corporation to qualify as a REIT and gain the advantages of being a pass-through entity free from
taxation at the corporate level, it must comply with the following Internal Revenue Code provisions: it must be
structured as a corporation, business trust, or similar association; it must be managed by a board of directors or
trustees; its shares must be fully transferable; it must have a minimum of 100 shareholders; it must pay dividends of
at least 90% of REIT's taxable income; no more than 50% of the shares can be held by five or fewer individuals
during the last half of each taxable year; at least 75% of total investment assets must be in real estate; it must derive
at least 75% of gross income from rents or mortgage interest; and no more than 20% of its assets must consist of
stocks in taxable REIT subsidiaries

The long-term performance of an individual REIT is determined by the value of its real estate assets at any given
time. One of the primary incentives for REIT investment is the low correlation of its value to that of other financial
assets. Because of this, REITs possess low relative historical volatility and provide some degree of inflation
protection. In addition to the advantages of an investment which avoids double taxation and requires no minimum
investment, REITs offer investors current income that is usually stable and often provides an attractive return.
Another factor attractive to the investor is that a REIT's performance is monitored on a regular basis by independent
directors of the REIT, analysts, auditors, and the business and financial media.
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APPENDIX D
THEORETICAL APPROACH

We begin by reducing the dimension of the problem to a 2 asset case, i.e. a local property portfolio and the rest-of
the-portfolio (excluding property). With this approach we can find an explicit solution for the optimal blend between 2
portfolios. If we couch this expression in terms of the allocation to property, then the optimal weight to the property
portfolio is given by:

2
opt _ [Rprop — I ]O-restport - [ Rrestport — I ] COVprop; restport

prop R 2 2 R [1]
[ prop Iy ]O-restport + [ Rrestport — I ]O-prop _[ prop re + Rrestport — I ]Covprop; for

Where w°P! prop IS the optimal allocation to the property portfolio,
Rpmpis the return expected on the property portfolio,
Rrestpo,tis the return expected on the rest-of-the-portfolio excluding property,
I is the local risk—free rate,
ﬁzrestponis the volatility of the rest-of-the-portfolio excluding property,
Gzprop is the volatility of the property portfolio,

COVprop;restport IS the covariance between the property and the rest-of-the-portfolio excluding property,

How can we use this formula to assist with our problem of establishing or justifying our optimal allocation to
property?

First we assume it is reasonable to obtain all of the risk estimates in the RHS of the formula from historical data.

As the return estimates will clearly differ from manager to manager, we can instead input the current 4.7% average
property holding of the LMW peergroup on the RHS of equation [1] and solve for the return differentials that implicitly
warrant this property investment. Thus we essentially reverse engineer out what the premium of return in the rest of
the portfolio will have to be above the property portfolio to warrant having the 4.7% holding in property.

First we need to solve equation 1 explicitly for these return differentials. As it turns out we can only find an explicit
solution in terms of the return ratios...but that will do! We show this below:

2 2
Rrestport — I _ Wpropo-restport - Wprop Covprop; restport ~ O restport 2]
- 2
R I Wprop COVprop; restport Wpropo- prop cov

prop prop;restport

This formulation can be interpreted as the implied rate of the expected excess return of the rest-of-the-portfolio
excluding property relative to the expected excess return on the property portfolio (for a given property weight).
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Utilizing this formula to establish what relative excess return rate would warrant property investment at the 4.7%
bound we input the current 4.7% property investment weight in equation [2]:

2 2
Rrestport — I _ (0047) O restport — (0047) COVprop; restport ~ O restport 3]
- 2
Rprop — I (004) CoVprop; restport (0'047)O-prop - Covprop;restport

For the risk estimates of the property and the rest-of-the-portfolio required above we assume:
e the rest-of-the-portfolio is comprised of the aggregate weights of the global LMW asset class weights,
e the foreign sub-holding is comprised of a 50:50 split between the MSCI and the JP Morgan world bond

index.

NOtmg that; Covprop; restport = O.propo-restportpprop; restport

where P, . resmort 1S the correlation between the property and the rest-of-the-portfolio.

Using the prior 10 years of data for strategic purposes we obtained the following estimates:
o, .. =182

prop
O-restport =132
pprop; restport — 0.40
COV, 00 resport = (18:2)(13.2)(0.40) = 96.1

Substituting these estimates into equation [3]

Respor =Tt (0.047)(13.2)° - (0.047)(96.1) - (132)*> -17057 _
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Rooo—T¢ (0.047)(96.) - (0.047)(182)°-96.1  —107.15
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