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Asset Allocation

Asset Allocation

Manager Structure

Manager Search

Portfolio Risk Allocation – Current Policy

PUBLIC EQUITIES 55%

Plan’s Strategic Policy
FIXED INCOME 27%

REAL ESTATE 11%

PRIVATE EQUITY 16%

FIXED INCOME 2%

REAL ESTATE 8%

PRIVATE EQUITY 35%

PUBLIC EQUITIES 46%
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Scenarios

Current policy benchmark target optimization

Current policy benchmark target adding TIPs

Range of policy benchmark targets using custom benchmarks 
to reflect actual implementation risk adding TIPs and 
Opportunity Portfolio

Current policy targets adjusting returns and risks based upon 
various economic environments
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Long Term Benchmark Policy Class Assumptions (March 2010)

RANGE EXP. 
RETURN

EXP. RISK CURRENT 
TARGET

1 in 20 Years 
Poor Return

PUBLIC EQUITY 41‐51% 9.0% 17.1% 46% ‐15.5%

FIXED INCOME 22‐32% 4.3% 4.6% 27% ‐2.9%

PRIVATE EQUITY 12‐20% 11.0% 35.0% 16% ‐31.8%

REAL ESTATE 8‐14% 6.5% 15.0% 11% ‐16.2%

CASH 0‐3% 3.0% 1.3% 0% ‐

TOTAL 8.6% 14.2% 100% ‐
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OPERF Historical Asset Class Performance

1 Year 3 Year 5 year 7 Year 10 Year

DOMESTIC EQUITIES 32.9 ‐5.6 0.7 6.5 0.4

RUSSELL 3000 28.3 ‐5.4 0.8 6.2 ‐0.2

ALPHA 4.6 ‐0.2 ‐0.1 0.3 0.6

INTERNATIONAL EQUITES 41.1 ‐2.4 0.7 13.3 3.6

MSCI, ACWI,EX‐US, IMI 43.6 ‐3.0 6.3 12.9 3.1

ALPHA ‐2.5 0.6 0.7 0.4 0.5

PRIVATE EQUITY ‐4.4 3.2 12.9 12.7 8.5

RUSSELL 3000+300 (lag) ‐1.0 ‐1.0 5.4 10.8 5.6

ALPHA ‐3.4 4.2 7.5 1.9 2.9

REAL ESTATE ‐9.4 ‐4.8 7.8 10.9 10.9

NCREIF ‐22.1 ‐1.3 6.2 7.3 7.8

ALPHA 12.7 3.5 1.6 3.6 3.1
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Current Policy “Benchmark” Expectations

15.0%6.5%Real Estate

35.0%11.0%Private Equity

4.6%4.2%Fixed Income

17.1%9.0%Public Equity

Expected 
Risk

Expected 
ReturnAsset Class

15.0%6.5%Real Estate

35.0%11.0%Private Equity

4.6%4.2%Fixed Income

17.1%9.0%Public Equity

Expected 
Risk

Expected 
ReturnAsset Class
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Current Policy Benchmarks‐Current Asset Class Optimization

Current Policy Mix 1‐1 Mix 1‐2 Mix 1‐3 Mix 1‐4 Mix 1‐5
Public Equity 46.0% 24.8% 32.8% 41.1% 49.7% 58.8%
Fixed Income 27.0% 50.1% 42.2% 33.9% 25.3% 16.2%
Private Equity 16.0% 15.0% 15.0% 15.0% 15.0% 15.0%
Real Estate 11.0% 10.0% 10.0% 10.0% 10.0% 10.0%

Equity 73.0% 49.9% 57.8% 66.1% 74.7% 83.8%

Expected Return 8.54% 7.50% 7.86% 8.22% 8.59% 8.95%
Std Deviation 14.1% 11.0% 11.9% 13.0% 14.2% 15.5%
Sharpe Ratio 0.39 0.41 0.41 0.40 0.39 0.38

% of Portfolio Risk

Public Equity 55.6% 38.2% 46.8% 53.9% 59.8% 64.8%
Fixed Income 2.1% 7.6% 5.0% 3.1% 1.9% 0.9%
Private Equity 34.7% 45.0% 39.9% 35.4% 31.5% 28.2%
Real Estate 7.6% 9.3% 8.4% 7.5% 6.8% 6.1%
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Current Policy Benchmarks, Add TIPS*

*Expected Return 4% Risk 5%

Current Policy Mix 2‐1 Mix 2‐2 Mix 2‐3 Mix 2‐4 Mix 2‐5
Public Equity 46.0% 25.5% 33.5% 41.8% 50.3% 59.3%
Fixed Income 27.0% 22.4% 17.3% 12.1% 7.8% 1.7%
Private Equity 16.0% 15.0% 15.0% 15.0% 15.0% 15.0%
Real Estate 11.0% 10.0% 10.0% 10.0% 10.0% 10.0%
TIPS 0.0% 27.0% 24.3% 21.1% 16.8% 13.9%

Equity 73.0% 50.6% 58.5% 66.8% 75.3% 84.3%

Expected Return 8.54% 7.50% 7.86% 8.23% 8.59% 8.96%
Exp. Std. Dev 14.1% 10.9% 11.9% 13.0% 14.2% 15.5%
Sharpe Ratio 0.39 0.41 0.41 0.40 0.39 0.38

% of Portfolio Risk

Public Equity 55.6% 39.7% 48.2% 55.0% 60.6% 65.4%
Fixed Income 2.1% 2.8% 1.7% 0.9% 0.5% 0.1%
Private Equity 34.7% 45.4% 40.0% 35.4% 31.5% 28.1%
Real Estate 7.6% 9.7% 8.6% 7.7% 6.9% 6.2%
TIPS 0.0% 2.4% 1.5% 0.9% 0.5% 0.3%
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Current Asset Class “Implementation Assumptions”

Asset Class
Expected 
Return

Expected   
Risk

Public Equity 9.0% 17.2%

Fixed Income 4.6% 4.3%

Private Equity 11.0% 35.0%

Real Estate 8.0% 20.0%

TIPS 4.0% 5.0%

Opp Port 8.0% 14.0%
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Current Asset Class Implementation, Add TIPS and Opportunity Portfolio

*Actual mix as of 3/31/10

Current Policy Mix 3‐1 Mix 3‐2 Mix 3‐3 Mix 3‐4 Mix 3‐5 Current Mix*
Public Equity 46.0% 13.2% 22.5% 29.3% 38.7% 50.3% 42.9%
Fixed Income 27.0% 41.7% 34.5% 32.6% 25.7% 14.7% 25.7%
Private Equity 16.0% 15.0% 15.0% 15.0% 15.0% 15.0% 19.8%
Real Estate 11.0% 10.0% 10.7% 13.8% 15.0% 15.0% 9.4%
TIPS 0.0% 15.1% 12.4% 4.3% 0.5% 0.0% 0.0%
Opp Port 0.0% 5.0% 5.0% 5.0% 5.0% 5.0% 2.2%

Equity 73.0% 43.2% 53.1% 63.1% 73.7% 85.3% 74.3%

Expected Return 8.84% 7.50% 7.93% 8.36% 8.79% 9.23% 9.03%
Std Deviation 14.6% 10.3% 11.4% 12.6% 14.0% 15.5% 15.3%
Sharpe Ratio 0.40                0.44               0.43               0.42                0.41               0.40               0.39              

% of Portfolio Risk

Public Equity 53.7% 21.6% 33.6% 39.3% 46.9% 55.0% 47.3%
Fixed Income 3.3% 10.1% 6.8% 5.4% 3.6% 1.7% 2.9%
Private Equity 32.8% 47.8% 41.3% 35.7% 31.2% 27.3% 40.8%
Real Estate 10.3% 14.9% 13.9% 16.2% 15.6% 13.5% 8.1%
TIPS 0.0% 1.4% 0.8% 0.2% 0.0% 0.0% 0.0%
Opp Port 0.0% 4.1% 3.6% 3.2% 2.8% 2.5% 1.0%
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Scenario Analysis Assumptions

Inflation – Similar to late 1970’s and early 1980’s market 
returns

Deflation‐ Hypothetical (no “extended” deflation experienced 
in the US recently)

Low Return – Market conditions remain similar to now for 
extended period

Recession – Similar to 1970’s recession market returns
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Scenario Analysis Returns 

ASSET BASE INFLATION DEFLATION LOW RETURN RECESSION

US LRG CAP 8.5% 6.5% 4.5% 7.0% ‐5.7%

US SML CAP 9.0% 6.5% 4.5% 7.5% ‐5.7%

US FIXED 4.0% 5.3% 6.0% 4.0% 6.0%

INTL STOCK 8.5% 9.2% 4.5% 7.0% ‐5.7%

EM STOCK 9.2% 9.2% 4.5% 7.5% ‐5.7%

INTL FIXED 4.1% 8.0% 6.0% 4.0% 6.0%

REAL EST 6.5% 13.0% 2.0% 6.0% 5.0%

PRIV EQTY 11.0% 8.5% 4.5% 8.0% ‐10.0%

HIGH YIELD 6.4% 5.9% 5.2% 5.5% 1.0%

EM DEBT 5.7% 8.0% 6.0% 5.0% 6.0%

TIPS 4.0% 11.0% 1.0% 3.5% 3.5%

BANK LOAN 5.0% 10.0% 2.5% 3.0% 3.0%

OPP PORT 8.0% 8.0% 5.1% 6.5% ‐1.7%

CASH 3.0% 9.0% 0.5% 1.0% 1.0%

INFLATION 2.4% 9.0% 0.0% 2.4% 1.9%
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Current Asset Class Implementation‐Scenario Analysis

Current 
Policy Mix 3‐1 Mix 3‐2 Mix 3‐3 Mix 3‐4 Mix 3‐5

Current 
Mix*

Public Equity 46.0% 13.2% 22.5% 29.3% 38.7% 50.3% 42.9%
Fixed Income 27.0% 41.7% 34.5% 32.6% 25.7% 14.7% 25.7%
Private Equity 16.0% 15.0% 15.0% 15.0% 15.0% 15.0% 19.8%
Real Estate 11.0% 10.0% 10.7% 13.8% 15.0% 15.0% 9.4%
TIPS 0.0% 15.1% 12.4% 4.3% 0.5% 0.0% 0.0%
Opp Port 0.0% 5.0% 5.0% 5.0% 5.0% 5.0% 2.2%

Equity 73.0% 43.2% 53.1% 63.1% 73.7% 85.3% 74.3%

Scenario Return
Inflation  9.32 9.46 9.56 9.54 9.60 9.70 9.32
Deflation  5.43 4.98 5.09 5.28 5.34 5.26 5.52
Low Return 7.28 6.22 6.57 6.89 7.22 7.55 7.41
Recession ‐0.96 1.92 1.06 0.53 ‐0.34 ‐1.47 ‐1.26
*Actual mix as of 3/31/10



PAGE 15STRATEGIC INVESTMENT SOLUTIONS, INC.

Next Steps – Phase Three

Believe we have  all the liability data

Integrate assets with liability

Incorporate OIC preferences from today's meeting

Present results May 2010 meeting



APPENDIX
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Asset Allocation Example

Risk

R
et

ur
n

To accomplish our conflicting goals of 
high return and low risk we must have 
exposure to assets/portfolios that we 
expect to generate returns above our 
target return and assets/portfolios that 
reduce risk through diversification.

Total Fund

Return Enhancement Portfolios

Risk Reduction Portfolios
CASH

TIPS

FIXED INCOME

PUBLIC EQUITY

PRIVATE EQUITY

REAL ESTATE
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INVESTMENT SHORTFALL RISK

Global Public Equities (Capital Growth)

Global Private Equities (Capital Growth)

Absolute Return 

Asset Allocation: Role in Hedging Risks

(Capital Preservation)

Cash Equivalents (Capital Preservation & Liquidity)

Distressed Credit: Real Assets:
- Private Placements - Real Estate
- High Yield Bonds - Infrastructure (some)

- Bank Loans - Natural Resources
- RMBS/CMBS - Commodities

- Timber/Ag
Long-Duration Bonds

- Inv Grade Credit

Overlay Strategies/

INTEREST RATE RISK Swaps INFLATION RISK

Nominal Bonds Real Return Bonds:
- Treasuries/Agencies Long-Duration Bonds - TIPS

- Mortgage-Backed - Government - ILBs
- Asset-Backed

- Inv Grade Credit Infrastructure (some)
- Non-Dollar
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Defining Risk

The basic definition of investment risk is variability of return. The alternative 
policies, or “asset mixes,” examined here are built to minimize this variability 
given an expected level of return over a long period of time. These mixes we 
call efficient. The method used to build them is an improved version of 
standard mean‐variance optimization. The probabilities of continuously 
compounded returns to each asset class are assumed to approximate a bell 
shaped curve, or normal distribution. In other words, returns are random, and 
returns near the expected average are more likely than extreme returns. The 
likelihood of extreme returns is expressed as standard deviation. The 
probability of a particular asset‐class return depends on the returns provided 
by every other asset class; this interdependence is expressed as correlation. 
Thus asset‐class return expectations are commonly presented as three sets of 
numbers: mean returns, standard deviations, and correlations. 
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Fixed Income Yield to Worst on Aggregate Index (compare to historic bond risk
premium); adjusted for OPERF’s duration target and unique sector 
allocations

Inflation Consensus of economists’ forecasts, TIPS

US Large Cap CAPM, 3% to 6% equity premium, macroeconomic DDM

Cash Inflation + 1% to 2% premium

US Small Cap CAPM, (beta of ~1.2)

Private Equity CAPM, (beta of ~1.6); adjusted for OPERF

International Equity Weighted sum of local market premium + local risk free rate; composition 
is World ex‐US

Emerging Mkt Equity  Weighted sum of local market premium + local risk free rate; composition 
is Emerging Markets

Real Estate Historical behavior of equity REITs; current appraisal cap rates; CAPM; 
adjusted for OPERF’s leverage policy 

Absolute Return Expected net premium to LIBOR (2‐4%); 0.30 Sharpe Ratio

High Yield FI Historical ratio: spread of High Yield over US Fixed Income divided by 
spread of Large Cap over US Fixed Income

TIPs* Current real yield on Barclay’s US TIPs Index plus SIS inflation expectation

*  See Appendix for Glossary of Terms

SIS Capital Markets Expectation Methodology
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SIS Capital Market Assumptions

Strategic Purpose ‐ Horizon = 2 to 3 Market Cycles

Based on Capital Asset Pricing Model (CAPM*) ⎯ Investor Must Be Compensated for 
Taking Higher Risk

Economic Growth Forecasts

Stay Within Long‐Term Real Return Corridors, Combined with Mean Reversion*

Qualitative Overlay ⎯ Expectations Must Produce Reasonable Portfolios and a “Stable 
Frontier”

Data Sources/Return
Complete Monthly Return History

Blue Chip Economic Forecast (Inflation, GDP Growth Estimates)

Wall Street Forecasts

Global Manager Forecasts

CAPM (For “Difficult” Asset Classes)

Correlations*⎯Most Stable (90‐Month Half‐Life, 1985 to Present)

Risks ⎯ Fairly Stable (Two Factor Model*; Historical 1976 to present, Half‐Life 1985 to 
Present)

*  See Appendix for Glossary of Terms



PAGE 22STRATEGIC INVESTMENT SOLUTIONS, INC.

SIS Capital Market Expectations (10/30/2009)

Asset
US Lrg 
Cap

US Sml 
Cap

US 
Fixed

Intl 
Stock

EM 
Stock

Intl 
Bond Real Est

Priv 
Eqty

Opp 
Port

High 
Yield

EM 
Debt

Bank 
Loan TIPS Commod Cash Inflation

US Lrg Cap 1.00
US Sml Cap 0.82 1.00
US Fixed 0.13 0.05 1.00
Intl Stock 0.78 0.72 0.04 1.00
EM Stock 0.58 0.66 ‐0.04 0.70 1.00
Intl Bond 0.09 0.00 0.44 0.24 0.10 1.00
Real Est 0.54 0.62 0.12 0.53 0.42 0.01 1.00
Priv Eqty 0.62 0.63 ‐0.06 0.51 0.51 ‐0.03 0.32 1.00
Opp Port 0.52 0.48 0.41 0.55 0.47 0.49 0.35 0.16 1.00
High Yield 0.69 0.73 0.33 0.64 0.53 0.35 0.65 0.34 0.57 1.00
EM Debt 0.44 0.55 0.22 0.35 0.41 0.21 0.48 0.32 0.64 0.53 1.00
Bank Loan 0.42 0.49 0.40 0.51 0.30 0.28 0.57 0.10 0.66 0.63 0.41 1.00
TIPS 0.03 0.03 0.46 0.05 0.06 0.35 0.21 ‐0.13 0.19 0.23 0.25 0.14 1.00
Commod 0.23 0.26 ‐0.05 0.23 0.32 0.12 0.29 0.24 0.17 0.18 0.37 0.00 0.50 1.00
Cash 0.27 0.11 0.42 0.19 0.07 ‐0.05 0.08 0.16 0.27 0.11 0.10 0.03 0.19 0.11 1.00
Inflation 0.12 0.09 ‐0.01 0.11 0.15 0.04 0.16 0.05 0.08 0.04 0.12 ‐0.06 0.33 0.54 0.38 1.00
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Definitions
The discipline used to determine which assets and what proportion among 
those assets meet an investor's cash flow requirements, planning horizon, and 
attitude toward risk. 

The expected value or mean of a probability distribution of returns. In our case, 
the expected return is the compounded annual return which is the same as the 
geometric mean. After tax expected return nets out the expected income and 
capital gains taxes paid by the trust.

A statistical measure of the degree to which an individual value in a probability 
distribution tends to vary from the mean of the distribution. The square root of 
the variance. When returns are normally distributed, an individual return will 
fall within one standard deviation of the mean about two‐thirds of the time. 
For example, if a portfolio had an expected return of 5% and an expected risk 
(standard deviation) of 13, then:

One Standard Deviation 68% of the time, returns can be expected to fall 
between –8.0% and +18%

Two Standard Deviations 95% of the time, returns can  be expected to fall 
between ‐21% and +31%

Standard deviation is a useful historical measure of the variability of return 
earned by an investment portfolio. In performance measurement, it is 
generally assumed that a larger degree of dispersion implies that greater risk 
was taken to achieve the return.

STRATEGIC ASSET ALLOCATION

EXPECTED RATE OF RETURN

STANDARD DEVIATION
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Definitions

Correlation coefficient (r) is a measure of the degree of correlation 
between two quantities or variables, such as the rates of return on stocks 
and on bonds. A negative coefficient of correlation indicates an inverse or 
negative relationship, whereas a positive value indicates a direct or 
positive relationship. The range of values is from ‐1 to +1 inclusive. A zero 
(0) value indicates that no correlation exists. Correlation coefficients are 
useful in asset class identification and portfolio diversification. 

CORRELATION COEFFICIENT
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Glossary of Terms

Asset Allocation – (1) The way investments are distributed and weighted among different asset classes.  (2) The 
distribution of investments among categories of assets, such as equities, fixed income, cash equivalents, and real 
estate.

CAPM – Capital Asset Pricing Model. A system of equations that describes the way prices of individual assets are 
determined in efficient markets, that is, in markets where information is freely available and reflected 
instantaneously in asset prices. According to this model, prices are determined in such a way that risk premiums are 
proportional to systematic risk, measured by the beta coefficient, which cannot be eliminated by diversification. 
CAPM provides an explicit expression of the expected returns for all assets. Basically, the model holds that if investors 
are risk averse, high‐risk stocks must have higher expected returns than low‐risk stocks. CAPM maintains that the 
expected return of a security or a portfolio is equal to the rate on a risk‐free investment plus a risk premium.

Correlation – A relationship between two quantities, such that when one changes, the other does.  A measure 
(ranging in value from 1.00 to ‐1.00) of the association between a dependent variable (fund, portfolio) and one or 
more independent variables (index). Correlation is a measure, not necessarily of causality, but rather of the strength 
of a relationship. A correlation coefficient of 1.00 implies that the variables move perfectly in lockstep; a correlation 
coefficient of ‐1.00 implies that they move inversely in lockstep; and a coefficient of 0.00 implies that the variables as 
calibrated are uncorrelated.

Efficient Frontier – A set of optimal portfolios, one for each level of expected return, with minimum risk. 

Expected Return ‐‐ Estimate of the return of an investment or portfolio from a probability distribution curve of all 
possible rates of return; statistically, it is the mean (ether geometric mean or arithmetic mean) of the distribution or 
the "most likely" outcome. 

Factor Model – Regression‐based mathematical calculation used to determine the extent to which macroeconomic 
factors or other explanatory variables affect the value or price movement of a specific security or portfolio. 

http://www.russell.com/us/glossary/accounting/asset.htm
http://www.russell.com/us/glossary/analytics/risk_premium.htm
http://www.russell.com/us/glossary/analytics/beta.htm
http://www.russell.com/us/glossary/analytics/correlation_coefficient.htm
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