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• At the November meeting the ability of the portfolio to generate a 

7.5% compounded rate of return , in the current investment 
environment , was  raised 
 

• Using PCA’s 2016 Capital Market Assumptions (attached) we 
“optimized” to determine which “unconstrained” asset allocation 
would generate that level of return 
 

• To achieve 7.5% requires an allocation to real estate and private 
equity, that is not implementable. 
 

• Portfolios with less private markets exposure have a lower probability 
of meeting 7.5%, as does the current portfolio 
 
 

 
 
 

 

Public Pension Plan Investment Return Assumptions 
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Unconstrained Optimization  

Min Max
Cash 0% 100%
Core Fixed 0% 100%
Real Estate 0% 100%
Global Equity 0% 100%
Private Equity 0% 100%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 60/40
Cash 100% 57% 27% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Core Fixed 0% 27% 45% 60% 47% 35% 24% 14% 3% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 40%
Real Estate 0% 12% 21% 30% 37% 44% 49% 55% 60% 57% 50% 44% 38% 32% 26% 20% 15% 9% 4% 0% 0%

Global Equity 0% 0% 0% 0% 1% 3% 5% 7% 9% 9% 8% 8% 7% 7% 6% 6% 6% 5% 5% 0% 60%
Private Equity 0% 5% 7% 10% 15% 18% 21% 25% 28% 34% 41% 48% 55% 61% 68% 74% 80% 86% 92% 100% 0%

Arithmetic Return 2.0% 3.1% 3.9% 4.7% 5.3% 5.9% 6.5% 7.0% 7.6% 8.1% 8.5% 9.0% 9.4% 9.8% 10.2% 10.6% 11.0% 11.4% 11.7% 12.1% 6.5%
Risk (StDev Rtn) 1.0% 2.3% 3.6% 5.0% 6.3% 7.6% 8.9% 10.2% 11.5% 12.8% 14.2% 15.5% 16.8% 18.1% 19.4% 20.7% 22.1% 23.4% 24.7% 26.0% 11.8%

Geometric Return 2.0% 3.1% 3.9% 4.6% 5.2% 5.7% 6.1% 6.5% 7.0% 7.3% 7.6% 7.9% 8.1% 8.3% 8.5% 8.7% 8.8% 9.0% 9.1% 9.2% 6.0%
Probability >7.5% 0.0% 0.0% 0.1% 3.1% 11.9% 22.1% 31.2% 38.3% 44.0% 48.1% 51.1% 53.2% 54.6% 55.8% 56.6% 57.2% 57.6% 57.9% 58.1% 58.2% 34.4%

Allocation Constraints
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Strategic Asset Allocation vs Interim Asset Allocation 
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Strategic vs Interim Asset Allocations 

Global Equity Fixed Income Private Equity Real Estate Infra/Forest Inflation Assets Liquidity

Strategic AA Interim AA
Arithmetic Return 7.4% 7.0%

Risk (StDev) 12.3% 11.7%
Geometric Return 6.8% 6.4%

Probability > 7.5% 43% 38%
Probability > 7.0% 48% 44%
Probability > 6.5% 53% 49%

• Probabilities are based on basic mean-variance calculations and assume normal distributions. 
• Each probability assumes the respective allocation over a full 10-year period.  
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PCA’s 2016 10-year Capital Market Assumptions 

Expected 
Arithmetic 

Average 
Nominal 

Annual 
Return 

Expected 
Geometric 

Compound  
Nominal 

Annual 
Return 

Expected 
Risk of 

Nominal 
Returns 

(Annl. SD) 
Cash TIPS TSY CoreFxd Credit RealEst USEq IntlEq GlblEq HIntlEq PrivEq 

Cash 2.00 2.00 1.00 
TIPS 3.15 3.00 6.00 0.20 

US Treasuries Fixed Income 2.00 1.90 5.00 0.30 0.50 
US Core Fixed Income 3.00 2.90 4.00 0.25 0.60 0.30 

US Credit Fixed Income 4.00 3.85 6.00 0.00 0.65 0.00 0.75 
Core Real Estate 5.50 5.10 9.00 0.30 0.00 0.00 0.00 0.00 
Domestic Equity 8.50 6.90 18.50 0.00 0.00 -0.25 0.20 0.40 0.40 

International Equity 9.50 7.45 21.00 0.00 0.00 -0.35 0.10 0.20 0.30 0.80 
Global Equity 9.10 7.45 19.00 0.00 0.00 -0.30 0.15 0.30 0.35 0.90 0.90 

Hedged International Equity 9.40 7.65 19.50 0.00 0.00 -0.30 0.10 0.30 0.35 0.85 0.90 0.90 
Private Equity/Venture Capital 12.10 9.05 26.00 0.00 0.00 -0.30 0.00 0.30 0.30 0.85 0.80 0.80 0.80 

Inflation 2.25 2.25 1.00 0.50 0.45 -0.10 0.00 0.10 0.35 0.20 0.20 0.20 0.20 0.10 
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DISCLOSURES:  This document is provided for informational purposes only. It does not constitute an offer of securities of any of the issuers that may be described herein. Information 
contained herein may have been provided by third parties, including investment firms providing information on returns and assets under management, and may not have been 
independently verified.  The past performance information contained in this report is not necessarily indicative of future results and there is no assurance that the investment in 
question will achieve comparable results or that the Firm will be able to implement its investment strategy or achieve its investment objectives. The actual realized value of currently 
unrealized investments (if any) will depend on a variety of factors, including future operating results, the value of the assets and market conditions at the time of disposition, any 
related transaction costs and the timing and manner of sale, all of which may differ from the assumptions and circumstances on which any current unrealized valuations are based. 

Neither PCA nor PCA’s officers, employees or agents, make any representation or warranty, express or implied, in relation to the accuracy or completeness of the information 
contained in this document or any oral information provided in connection herewith, or any data subsequently generated herefrom, and accept no responsibility, obligation or 
liability (whether direct or indirect, in contract, tort or otherwise) in relation to any of such information.  PCA and PCA’s officers, employees and agents expressly disclaim any and all 
liability that may be based on this document and any errors therein or omissions therefrom.  Neither PCA nor any of PCA’s officers, employees or agents, make any representation of 
warranty, express or implied, that any transaction has been or may be effected on the terms or in the manner stated in this document, or as to the achievement or reasonableness 
of future projections, management targets, estimates, prospects or returns, if any.  Any views or terms contained herein are preliminary only, and are based on financial, economic, 
market and other conditions prevailing as of the date of this document and are therefore subject to change.   

The information contained in this report may include forward-looking statements. Forward-looking statements include a number of risks, uncertainties and other factors beyond the 
control of the Firm, which may result in material differences in actual results, performance or other expectations. The opinions, estimates and analyses reflect PCA’s current judgment, 
which may change in the future. 

Any tables, graphs or charts relating to past performance included in this report are intended only to illustrate investment performance for the historical periods shown. Such tables, 
graphs and charts are not intended to predict future performance and should not be used as the basis for an investment decision. 

All trademarks or product names mentioned herein are the property of their respective owners.  Indices are unmanaged and one cannot invest directly in an index.  The index data 
provided is on an “as is” basis.  In no event shall the index providers or its affiliates have any liability of any kind in connection with the index data or the portfolio described herein.  
Copying or redistributing the index data is strictly prohibited. 

The Russell indices are either registered trademarks or trade names of Frank Russell Company in the U.S. and/or other countries. 

The MSCI indices are trademarks and service marks of MSCI or its subsidiaries.  

Standard and Poor’s (S&P) is a division of The McGraw-Hill Companies, Inc.  S&P indices, including the S&P 500, are a registered trademark of The McGraw-Hill Companies, Inc. 

CBOE, not S&P, calculates and disseminates the BXM Index. The CBOE has a business relationship with Standard & Poor's on the BXM.  CBOE and Chicago Board Options Exchange 
are registered trademarks of the CBOE, and SPX, and CBOE S&P 500 BuyWrite Index BXM are servicemarks of the CBOE. The methodology of the CBOE S&P 500 BuyWrite Index is 
owned by CBOE and may be covered by one or more patents or pending patent applications. 

The Barclays Capital indices (formerly known as the Lehman indices) are trademarks of Barclays Capital, Inc. 

The Citigroup indices are trademarks of Citicorp or its affiliates. 

The Merrill Lynch indices are trademarks of Merrill Lynch & Co. or its affiliates. 

FTSE is a trademark of the London Stock Exchange Group companies and is used by FTSE under license. All rights in the FTSE indices and/or FTSE ratings vest in FTSE and/or its licensors. 
No further distribution of FTSE data is permitted with FTSE’s express written consent.  
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