MEASURING RISK IN ILLIQUID
ASSETS




“Returns from debt secured against real assets are high relative to similarly rated
corporate or sovereign bonds. Financial instruments linked to infrastructure are

typically hedged against inflation and offer stable returns,
with low volatility and little correlation with other asset classes.”

-Economist, March 22 2014
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CalPERS Alternative Asset Classification

Share (In percent)

Risk Class Translating into Asset Class Purpose June 2009 July 2011
Income Global fixed income Deliver stable income 20 16
Growth Public and private equity Positively exposed to economic growth 63 63
Real Real estate, infrastructure, and forestiand  Help preserve the real value of the pension fund 10 13
Inflation-linked  Commodities and inflation-linked bonds Provide hedging against inflation 5 4
Liquidity Cash and nominal government bonds supply liquidity when neaded 2 4

Source: CalPERS.

Alaska Permanent Fund Corporation Asset Allocation

Share, FY2010

Risk Class Translating into Asset Class Purpose (In percent)

Cash short-term liquid investments Meet expected liabilities and manage liquidity 2
neads

Inferest rates U.S. government bonds and international government  Provide insurance against severs equity market F

bonds of other advanced economies

Source: IMF Global Financial Stability Report, http://www.imf.org/external/pubs/ft/gfsr/2011/02/pdf/text.pdf
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Asset Allocation

Public Equity
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Emerging Markets

Fixed Income

Investment Grade
High Yield

Alternatives
Private Equity
Real Assets
HF - L/S Equity
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Risk-Factor Allocation

Equity
Domestic
International
T Emerging Markets

Real Assets?

Fixed Income
l Investment Grade
High Yield

How are Alternatives related to liquid assets?
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FINANCIAL TIMES

February 11, 2014 3:05 pm

Investors warned over real estate riskso

By Kate Allen
Real estate investors are pouring into O

property assets around the world but do not
properly understand the risks of doing so,
according to new research.

Investors in North America, Europe, Asia

BN and Australia do not have sufficiently strong
" risk management procedures and have not
integrated their real estate teams into their
wider asset allocation systems, the report by property data specialists IPD/MSCI
found.

“The investment world has begun
to take up investment into real
estate, but hasn’t yet got the
governance processes in place to
do it well. At the board level there
isn’t sufficient clarity about real
estate assets’ contribution to the
overall risk mix.” Roger Urwin,
Towers Watson

Some buyers are too eager to spend, a report says




QUESTIONS

* How much do alternatives actually diversify?

* Must alternatives be managed in a silo?

* What’s the affect of the home bias?

* |s performance from liquidity premium/skill or standard risk premium?

* What is real estate, anyway?
= Bond-like?
» Similar exposures?
» Similar risk management?
= A play on local industries?
* Location, Location, Location?
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SMOOTH VALUATIONS HIDE LONG-RUN RISK

Standalone Volatility
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Public Proxies Weight
Total 100
Bonds 40
Public Equity 40
Private Equity 6
US Real Estate* 10
Hedge Funds 4
MSCI Model

Total

Bonds 40
Public Equity 40
Private Equity 6
US Real Estate 10
Hedge Funds 4
Raw Returns

Total 100
Bonds 40
Public Equity 40
Private Equity 6
US Real Estate 10
Hedge Funds 4

Total Risk
8.0

3.8

14.5

17.2

10.8

4.8

7.8
3.8
14.5
22.0
10.2
4.8

6.5
3.8
14.5
10.2
3.1
4.8

Correlation
1.0
0.2
1.0
0.9
0.9
0.8

1.0
0.2
1.0
0.7
0.7
0.8

1.0
0.2
1.0
0.4
0.3
0.8

Risk
Contribution Diversification

8.0 1.6
0.3 1.2
5.7 0.1
0.9 0.1
1.0 0.1
0.2 0.0
7.8 2.0
0.3 1.2
5.6 0.2
1.0 0.3
0.8 0.3
0.2 0.0
6.5 2.0
0.4 1.2
5.6 0.2
0.2 0.4
0.1 0.2
0.2 0.0

* Public risk proxies for private real estate are based on delevered REIT returns.
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Cross-Country Correlations

= Broad Equity

" Broad Real Estate
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REAL ESTATE IS NOT BOND-LIKE

Correlation With Interest Rates
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OUTPERFORMANCE, EVEN WITH HIGHER BETAS

Real Estate: Risk Adjusted Excess Return
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At home: A little
How much do alternatives actually diversify? Globally: A lot

No: Alternatives can be viewed

Must alternatives be managed in a silo? . o
alongside traditional assets

What'’s the affect of the home bias? Significant; more than equity

Is performance liquidity premium/skill or standard risk premium? Much is risk
premium... but not all

What is real estate, anyway?
Bond-like? Real estate is cyclical/growth-sensitive
Similar exposures?
Similar risk management?
A play on local industries?
Location, Location, Location? Top-down risk factors are important
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AMERICAS

Americas
Atlanta
Boston
Chicago
Monterrey
New York
San Francisco
Sao Paulo

Toronto

* = toll free

msci.com

1888588 4567 *
+1404 5513212
+1617 532 0920
+1312 675 0545
+52 811253 4020
+1212 804 3901
+1415 836 8800
+5511 3706 1360
+1416 628 1007

clientservice@msci.com

MSCI

EUROPE, MIDDLE EAST
& AFRICA

Cape Town +27216730100
Frankfurt +49 69 133 859 00
Geneva +4122 8179777
London +44 207618 2222
Milan +39 02 5849 0415
Paris 0800915917 *

ASIA PACIFIC

China North
China South
Hong Kong
Mumbai
Seoul
Singapore
Sydney
Taipei
Tokyo

10800 852 1032 *
10800 152 1032 *
+852 2844 9333
+9122 6784 9160
00798 8521 3392 *
800 852 3749 *
+6129033 9333
008 0112 7513 *
8135290 1555
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This document and all of the information contained in it, including without limitation all text, data, graphs, charts (collectively, the “Information”) is the property of MSCI Inc. or its subsidiaries (collectively, “MSCI”), or MSCI’s licensors, direct or indirect
suppliers or any third party involved in making or compiling any Information (collectively, with MSCI, the “Information Providers”) and is provided for informational purposes only. The Information may not be modified, reverse-engineered, reproduced
or redisseminated in whole or in part without prior written permission from MSCI.

The Information may not be used to create derivative works or to verify or correct other data or information. For example (but without limitation), the Information may not be used to create indexes, databases, risk models, analytics, software, or in
connection with the issuing, offering, sponsoring, managing or marketing of any securities, portfolios, financial products or other investment vehicles utilizing or based on, linked to, tracking or otherwise derived from the Information or any other MSCI
data, information, products or services.

The user of the Information assumes the entire risk of any use it may make or permit to be made of the Information. NONE OF THE INFORMATION PROVIDERS MAKES ANY EXPRESS OR IMPLIED WARRANTIES OR REPRESENTATIONS WITH RESPECT TO
THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE THEREOF), AND TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, EACH INFORMATION PROVIDER EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES (INCLUDING, WITHOUT
LIMITATION, ANY IMPLIED WARRANTIES OF ORIGINALITY, ACCURACY, TIMELINESS, NON-INFRINGEMENT, COMPLETENESS, MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE) WITH RESPECT TO ANY OF THE INFORMATION.

Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no event shall any Information Provider have any liability regarding any of the Information for any direct, indirect, special, punitive, consequential
(including lost profits) or any other damages even if notified of the possibility of such damages. The foregoing shall not exclude or limit any liability that may not by applicable law be excluded or limited, including without limitation (as applicable), any
liability for death or personal injury to the extent that such injury results from the negligence or willful default of itself, its servants, agents or sub-contractors.

Information containing any historical information, data or analysis should not be taken as an indication or guarantee of any future performance, analysis, forecast or prediction. Past performance does not guarantee future results.

The Information should not be relied on and is not a substitute for the skill, judgment and experience of the user, its management, employees, advisors and/or clients when making investment and other business decisions. All Information is impersonal
and not tailored to the needs of any person, entity or group of persons.

None of the Information constitutes an offer to sell (or a solicitation of an offer to buy), any security, financial product or other investment vehicle or any trading strategy.

It is not possible to invest directly in an index. Exposure to an asset class or trading strategy or other category represented by an index is only available through third party investable instruments (if any) based on that index. MSCI does not issue,
sponsor, endorse, market, offer, review or otherwise express any opinion regarding any fund, ETF, derivative or other security, investment, financial product or trading strategy that is based on, linked to or seeks to provide an investment return related
to the performance of any MSCI index (collectively, “Index Linked Investments”). MSCI makes no assurance that any Index Linked Investments will accurately track index performance or provide positive investment returns. MSCI Inc. is not an
investment adviser or fiduciary and MSCI makes no representation regarding the advisability of investing in any Index Linked Investments.

Index returns do not represent the results of actual trading of investible assets/securities. MSCI maintains and calculates indexes, but does not manage actual assets. Index returns do not reflect payment of any sales charges or fees an investor may pay
to purchase the securities underlying the index or Index Linked Investments. The imposition of these fees and charges would cause the performance of an Index Linked Investment to be different than the MSCI index performance.

The Information may contain back tested data. Back-tested performance is not actual performance, but is hypothetical. There are frequently material differences between back tested performance results and actual results subsequently achieved by
any investment strategy.

Constituents of MSCI equity indexes are listed companies, which are included in or excluded from the indexes according to the application of the relevant index methodologies. Accordingly, constituents in MSCI equity indexes may include MSCI Inc.,
clients of MSCI or suppliers to MSCI. Inclusion of a security within an MSCI index is not a recommendation by MSCI to buy, sell, or hold such security, nor is it considered to be investment advice.

Data and information produced by various affiliates of MSCI Inc., including MSCI ESG Research Inc. and Barra LLC, may be used in calculating certain MSCl indexes. More information can be found in the relevant index methodologies on www.msci.com.

MSCI receives compensation in connection with licensing its indexes to third parties. MSCI Inc.’s revenue includes fees based on assets in Index Linked Investments. Information can be found in MSCI Inc.’s company filings on the Investor Relations
section of www.msci.com.

MSCI ESG Research Inc. is a Registered Investment Adviser under the Investment Advisers Act of 1940 and a subsidiary of MSCI Inc. Except with respect to any applicable products or services from MSCI ESG Research, neither MSCI nor any of its products
or services recommends, endorses, approves or otherwise expresses any opinion regarding any issuer, securities, financial products or instruments or trading strategies and MSCI’s products or services are not intended to constitute investment advice or
a recommendation to make (or refrain from making) any kind of investment decision and may not be relied on as such. Issuers mentioned or included in any MSCI ESG Research materials may include MSCI Inc., clients of MSCI or suppliers to MSCI, and
may also purchase research or other products or services from MSCI ESG Research. MSCI ESG Research materials, including materials utilized in any MSCI ESG Indexes or other products, have not been submitted to, nor received approval from, the
United States Securities and Exchange Commission or any other regulatory body.

Any use of or access to products, services or information of MSCI requires a license from MSCI. MSCI, Barra, RiskMetrics, IPD, FEA, InvestorForce, and other MSCI brands and product names are the trademarks, service marks, or registered trademarks of
MSCI or its subsidiaries in the United States and other jurisdictions. The Global Industry Classification Standard (GICS) was developed by and is the exclusive property of MSCI and Standard & Poor’s. “Global Industry Classification Standard (GICS)” is a
service mark of MSCl and Standard & Poor’s.
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