Developing
Expected Return and Risk Assumptions

by

Pension Consulting Alliance, Inc.

John Linder, CFA, CPA
Neil Rue, CFA

February 2010
Last revision August 2010

© 2010 Pension Consulting Alliance, Inc. Reproduction of all or any part of this report is permissible if reproduction contains notice

of Pension Consulthhg adl Ifiodd oevss dEmyyhemisdotn Eo28L0ting Alliance, |
considered to be reliable but not guaranteed. This report is not intended to be an offer, solicitation, or recommendation to purchase

any security or a recommendation of the services supplied by any money management organization unless otherwise noted.



Contents
Chapter Page
. I ntroduct i oncééécéécééeceé e éeééeééeéecéeéeéeéeée. . 3
II. Processfor DevelopingEx pect ed Retur ns, Ri sks, 4and Co

A. Developing Expected Returns i The Building Block Approaché € € é é é ...4

B. Developing Expected Risks and Correlationsé é¢ ¢ € é é é é é é é . é ..24.

Annexes
I. PCA Mean-Variance Expected Asset Class Returns, Risks, & Correlations.é . 29

//////

II. AssetClassBenchmarksUsed f or Anal ysi séééeééeédeeéécecé



Chapter |
Introduction

A key tenet underpinning the strategic allocation decision-making process is that diversification
across major strategic asset classes (asset classes with exposure to distinct compensated risk
factors) can enhance a p oadjusted retumsd @s ar ressillk within our modeling
process, we develop expectations for investment returns, risks, and co-movements of and
among strategic investment classes. The development of these expectations is the focus of this
report.

This report will review our approach for developing expected average annual long-term returns,
different type of risk, and correlations for and among several asset classes. While use of these
expectations are consistent with the mean-variance approach to strategic allocation optimization
that has been relied upon by the investment industry for several decades, the mean-variance
approach is being critically examined by a wide spectrum of leading investment practitioners
including ourselves. One conclusion is that, since the mean-variance approach is a single-
horizon model, it is limited in its applicability to measuring risk within an investment horizon,
particularly if correlations between asset classes are non-constant (change during the period).
Historically, asset class correlation relationships have not been constant. Therefore, such
within-horizon risk analysis is critical for plan sponsors requiring an assessment of how asset
allocation might potentially impact the interim funding risks of the overall plan. In spite of these
issues, assumptions about investment class behavior are still required for the mean-variance
framework, and the framework allows practitioners and users a familiar tool for analyzing
portfolios.

So, despite the issues identified above concerning the limitations of mean-variance optimization,
the base metrics to be established from this analysis will be the traditional measures of volatility
(standard deviation) and co-movement (correlation). Nevertheless, we would implore the user
to consider other types of portfolio level and asset class level risks for more complete analysis
of portfolio risk including:

Portfolio level risks

1. Shortfall Risk (the risk of the plan being unable to pay out all future beneficiaries)

2. Drawdown Risk (the risk of most assets declining in tandem during a market panic)

3. Cash Flow Risk (the risk that cash will be unavailable to make interim beneficiaries
payments without borrowing or forced asset sales)

Asset class level risks

1. Valuation Risk (the risk that asset class cash flows decrease / or uncertainty of the cash
flows increase, due to changes in the assumed future level of the factor(s) driving the
cash flows or uncertainty regarding the future level of such factor(s) themselves.

2. Active risk (the risk that active management within an asset class will increase risk or
decrease return relative to a passive alternative)

3. llliquidity Risk (the risk that the market for the asset becomes inactive)



Chapter Il
Process for Developing Expected Returns, Risks, and Correlations

PCAGs approach f o+wariathe expdctatiprs mfgetums &sks, and correlations
combines the use of investment class history, current investment class fundamentals, and factor
drivers of investment class correlations. Before reviewing our approach to developing
expectations, it is important to recognize that our objective is to establish expectations for
investment classes that reflect a general consensus view of how such investments and their
markets are expected to perform in the future. PCA6 s f i moutlse development of shorter-
term investment class expectations (less than 5 years) that might be used for tactical purposes.
In addition, it is widely recognized that the entire expectation-setting exercise is highly
subjective and may contain significant forecast error. That being said, PCA reviews a broad
range of economic, fundamental, and investment industry data when examining and adjusting
its forward-looking mean-variance assumptions.

Different procedures are utilized to develop expectations for real returns, risks, and correlations.

PCAbs approach to developing asset cl a«kmownr et ur n
fibuilding blockd approach (see discussion bel ow).
and historical information and data. Developing expectations for risks and correlations relies

more heavily on an analysis of historical data. However, PCA closely examines the trends of

these latter measures across investment classes in order to understand their probable drivers.

In addition, given the volatility of the trends, PCA may use statistical procedures to smooth data

and / or emphasize more recent data rather than utilizing simple computational techniques that

treat all asset class history as equivalent in its influence on the future.

A. Developing Expected Returns T The Building Block Approach

There are three general building blocks used to construct expected asset class returns: (i) an

expected long-term rate of inflation, (ii) an expected return above inflation that compensates an
investor for making risk free investments (i .e.,
premiums for each investment class/market, depending on the amount and type of risk the

typical investor is expected to bear when investing in such an investment class/market (i.e., the

Ari sk premi umo). As one might expect, the | arges
comes from their respective risk premiums. Not surprisingly, the risk premiums are the most

difficult to forecast.

Developing expectations for the long-term rate of inflation

PCA uses both market-based fundamentals and other sources to determine an expected long-
term rate of inflation. Market-based information includes differences in yield levels between the
10-year U.S. Treasury Note and the analogous 10-year Treasury Inflation Protected Security (or
TIPS) Note. The difference between the 10-year U.S. Treasury Note yield and the 10-year TIPS
yield is referredtoasthefibr e ak eivem rBindé theakD-year TIPS Note yield is a real
yield (because the par value of the bond is reset quarterly based on the CPI-U), the break even
inflation rate represents a market-based consensus view on inflation over the next 10-year
horizon. As of 12/31/2009, the current yield on the 10-year U.S. T-Note was 3.85% while the
current real yield on the 10-years TIPS Note was 1.48%. Thus, the break even inflation rate
was 2.37%." This measure of expected inflation has risen significantly since last year (see the
following graph).

! The difference (3.85% - 1.48%), 2.37%, represents an initial baseline assumption for inflation.
4
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Figure 1 - Implied Inflation Rate from 10 Year Breakeven Inflation
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Several short-to-intermediate factors can impact breakeven inflation rates. Such factors include
(i) the TIPS carry trade expectations (i.e., selling short TIPS and buying long TIPS), (ii)
demand/supply differences between security types, and (iii) price volatility that is associated
with headline inflation, but not the core CPI-U inflation (e.g., fluctuations in commodity prices).
However, this is a very large and liquid market, second only to the U.S. Nominal Treasury debt
market and the developed world stock markets, suggesting that inflation expectations implied by
trading in this market should be given serious consideration.

As depicted in the above graph, the breakeven inflation curve has risen steadily since the
unprecedented low levels of year end 2008. Nominal Treasury yields have risen as investors
have gained confidence, selling Treasuries and buying risk assets. In conjunction with the rise in
Nominal Treasury yields, real yields to TIPS steadily declined in 2009 as investorsdeconomic
growth and inflation expectations stabilized. In addition, commodity prices have bottomed and
are trending up as global economic activity has recovered from freefall (below).

Figure 2 - Inflation Adjusted Dow Jones UBS
Commodity Pricelndex (1991 = 100)
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Figure 3 - Annualized Monthly Rate of Change in Headline Inflation

SourceSt. Louis Fed, Annualized Monthly CPIAU

While the first quarter of 2009 was clouded by significant uncertainty surrounding the solvency
of the U.S. banking system, the last three quarters of 2009 were buffeted by a belief in the
willingness and ability of the Federal Rese

The extraordinary measures taken during the year were essentially aimed at supporting asset
prices and creating some inflation. Thesei ncl uded a continuati on
percent interest rate policy, a plethora of Fed actions to purchase long-term debt securities in
order to push down long-term interest rates under t he | abel i @irect
purchases of long dated Treasury bonds, mortgage-backed securities, asset-backed securities,
etc), the creation of the TALF (Term Asset-Backed Securities Loan Facility) and PPIP (public-
private investment partnerships) to purchase assets with cheap government-supplied leverage,
and regulatory forbearance on the banks including the suspension of mark-to-market rules and
t he fmdinmkdd on t he Isaln &dditon, the20@9 Stimelgs Bill distributed cash
widely to consumers, state and local governments, infrastructure projects, the employed and the
unemployed. Furthermore, direct subsidies to home buyers and falling mortgage rates arrested
the decline in housing prices. Finally, the drop in the dollar relative to other currencies and all
currencies relative to gold, has made holding cash painful for investors, pushing them towards
riskier assets. The effect of a resumption in the functioning of financial markets, along with an
expansion in the level of economic activity (a 5.7% annualized growth rate in GDP was recorded
in 4™ quarter 2009), suggest that economic growth may drive inflation higher than currently
implied, once slack in the economy is taken up, which could take some time.

For 2009, inflation was 2.7% (CPI for all urban consumers, CPI-U). According to the Bureau of
Labor Statistics January 15" release, fFor the 12 month period ending December 2009, the
CPI-U rose 2.7 percent, compared to 0.1 percent for 2008. The larger increase was primarily

rve to

t he Fe

ntitat

due to the energy index, which rose 18.2 percent during 2009 after falling 21.3 percent in 2008. 0

Given that market expectations for inflation provide a reasonable, but potentially volatile
assessment, PCA also typically refers to other credible sources within the marketplace to gain a
broader consensus view of inflation. Several of these sources include leading investment
management firms and/or investment banks. However, PCA also considers other well-regarded
sources such as the International Monetary Fund which projects 5-year average U.S. inflation of
2% as of October 2009, and the University of Michigan Survey of 5-year annual inflation
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expectations which has centered around 2.7% in the last half of 2009). As a result of the

countervailing factors mentioned above, PCA is leaving its 3% long-term inflation assumption
intact.

Developing expectations for the real risk-free return

The real risk-free rate can take two forms: (i) a short-term rate of return based on default-free
government debt and (ii) a rate of return or yield on a default-free zero-coupon bond whose
duration closely matches the horizon of aninve st or 6 s cash f IPGAvexamiesui r e me n

the returns of 90-day Treasury Bills to address (i) and examines the yields on 10-year TIPS to
address (ii).

Developing expectations for the short-term real risk-free return requires an examination of its

history, as well as a qualitative assessment of the trend associated withthe Fed6s i ncl i nat.i
raise or lower its lending rates for the foreseeable future. Over recent history, linkage between

inflation and Fed action has been loose at best (see chart below).

Figure 4 - History of T-Bills returns and Inflation
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As indicated inthec har t above, s i n, mftation ih the UeSa hras pyoveh elatively s
benign, while short-term rates (as measured by the 3-month T-bill returns) have exhibited a
wide range. As a result, the real risk-free rate (3-month T-bill minus inflation) has been quite
volatile (see chart below).

Figure 5 - History of the Real Risk-Free Cash Rate of Return
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Furthermore, the real risk-free cash rate of return has averaged 1.2% since 1990 and a mere
0.3% since 2000, with several episodes of negative annual returns to holding cash in the mid
20006s and most recently in 2009.

To further develop intuition about inflation and the real risk-free rate, we have examined the
trends of their annual time series utilizing exponential smoothing techniques. Interestingly, both
series have exhibited declining trends over recent history with no dramatic outliers (see charts
below).

Figure 61 Long-Term Trend of Inflation
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Figure 77 Trend of the Real Risk Free Return
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At present, Federal Funds Rates and hence T-Bill rates are forecasted to maintain a rate close
to 0%, likely resulting in negative real short-term interest rates through 2010. Weak economic
conditions continue to warrant exceptionally low levels of interest rates for some time. In
addition, the Fed has indicated they will continue to buy longer dated securities on the open
market to hold down long-term rates though at least March of 2009, in an effort to support asset
prices, particularly real estate. Since the U.S. economy is currently witnessing high
unemployment and excess capacity, it is likely that the Fed will be able to hold nominal rates
near zero and real rates in negative territory, for some time. Given current market conditions,
PCA believes an appropriate expectation for the annual short-term real risk-free return is 0.5%.

To determine a longer-term real risk-free rate, we examine the yield of the 10-year TIPS Note.
As discussed ear lyieldwas 1.48% as off 12/B1£009. ineaddition, given our
expectation that inflation will rise over the medium- to long-term, TIPS would outperform
nominal Treasuries on a total return basis under this outcome. As a result, we expect the
longer-term annual real risk-free return to be close to 2% over the next 10-year investment
horizon. This level is consistent with the estimates from other practitioners.

Developing expectations for the U.S. Equity risk premium

As highlighted earlier, thepor t i on of an investment <c¢classébs retu
above and beyond the risk-free return is often the largest component, the most volatile, and the

most difficult to forecast. With these caveats in mind, PCA begins its analysis by examining the

trends of various risk premium returns over time, not merely their averages. The behaviors of

these trends provide two important signals about risk premium returns: (i) whether there is any

indication of cyclicality and (ii) whether long-term trends exhibit stability. From a long-term

strategic perspective, outlying single-year returns and market events may prove to have only

modest influence on long-term trends. Once such trends are confirmed, PCA extrapolates the
trend to arrive at an initial estimate of an i n\
Confidence in this trend estimate is also a function of investment class return history. The

shorter the return history for a specific investment class, the less reliable the trend. For

investment classes with less than 10 years of history, more qualitative approaches are used to

develop risk premium estimates.

With initial estimates of the risk premium returns in hand, we will verify those estimates with
those of a spectrum of practitioners, including investment advisors and other investment
consulting organizations. In addition, we examine specific estimates with risk premiums
determined through the use of fundamental models and investment class betas in relation to a
global investable capital market portfolio.> To the extent that our estimates deviate significantly
from these other sources, we will make appropriate investigations and adjustments. Again, our
effort here is to develop a set of reasonable consensus-based expectations.

As an example, the trend of the U.S. Equity risk premium return appears below.

As determined | argely by UBS® I nvestable Capital Mar ket all ocation
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Figure 81 Trend of the U.S. Equity Risk Premium Return, Last 80 Years
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Figure 8 shows that the trend of the annual U.S. Equity premium has exhibited a cyclical
behavior reaching respective peaks and troughs every 20 years or so. In addition, the linear
trend line is nearly flat, but moving downward at a very modest slope likely attributable to
decreasing volatility of economic growth during the course of the 20" century. Given these
trends, we would expect the trend of return to the U.S. Equity risk premium to begin reverting
upward over the next several years as it recovers from its cyclical decline that began 20 years
agoatits early 19906s peak.

Any improvement in the trend line, however, will likely not reach its prior peak, which was
supported by the bull markets of the mid-1 9 8 0 6 s -#od cht rai d\WWe projécsthe average
level of the premium to be in the range of 5.0% to 6.0% per year over the next ten years.

We next examine how this finding reconciles with other analyses. Our first step is to compute
estimates of long-term equity risk premium utilizing a basic dividend discount model:

RP. = D/P + g - R; = [impact due to valuation changes]

where:

RP. s the estimated equity risk premium

D/P s the current dividend yield

g is the long-term real dividend growth rate, and
R; is the real risk-free rate.

The last term is more subjective in nature and reflects more of a potential expected
penalty/reward that is a function of where current price-earnings (P/Es) multiples are in relation
to their historical averages. If P/Es on normalized earnings are relatively high, then one might
argue that the equity risk premium will be penalized as the price level of equities decline over
time. Conversely, if normalized P/Es are low, then one might expect the equity risk premium to
be higher as the price level of equities rises over time.

10
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To determine the inputs for the above model, we relied on several sources to estimate a rough
consensus view of each variable (see table below).

Figure 91 Dividend Discount Model Inputs & Estimated Equity Risk Premiums

Current
Real Real Normalized
Earnings Dividend Dividend
Growth Growth Yield
Long-Term Long-Term Dividend Historical
Source Benchmark (5+ Yrs.) (5+ Yrs.) Yield Current P/E  Median P/E
JP Morgan S&P 500 2.75% 2.75% 2.50% 20.0
Goldman Sachs S&P 500 3.00% 3.00% 2.00% 20.0 16.7
Bernstein Research S&P 500 5.80% 3.20% 2.00% 20.0
Averages 3.85% 2.98% 2.17% 20.0 16.7
L )
T
Real Short-term risk free rate (1) 0.50% Valuation Adjustment
Real Long-term risk free rate (2) 2.00% -0.15%
Equity Risk Premium vs. (1) 4.50%
Equity Risk Premium vs. (2) 3.00%
Notes:

Goldman Sachs long-term dividend growth assumed to revert to the long-term earnings growth trend

Current P/Es are based on forward 1-year earnings estimate by S&P for the S&P 500 as of 1/6/2010

Long-term historical median P/E from Leuthold Group, utilizes normalized earnings

Risk-free rate estimates per PCA, discussed in the "Developing expectations for the real risk free return” section

Source: JP Morgan, Goldman Sachs, AllianceBernstein, PCA

JP Morgan, Goldman Sachs and Bernstein Research are three highly regarded investment
banks. All of these firms have focused on the S&P 500 as a proxy for U.S. equities. Given the
risk premiums estimated using the dividend discount model, U.S. equities are expected to
produce approximately 8.0% on a geometric basis over the next 10+ years. Translating this to
an arithmetic average return results in an estimate of 9.4% on an arithmetic basis, or an
arithmetic equity risk premium of 5.9%.

Another equity valuation methodology is the normalized earnings yield method. Currently
normalized earnings for the S&P 500 estimated using a Shiller 10-year real earnings estimation
methodology are equal to $60.33. Using the 12/31/2009 S&P 500 closing price, we estimate
the earning yield on normalized earnings to be approximately $60.33/$1115 = 5.4%. If these
normalized earnings are reasonably correct (a true reflection of the long-term earnings power of
the companies underlying the S&P 500), then as long as the price paid for these earnings does
not decline or rise over the investmentanthther i zon
shareholders actually receive the earnings, the real return to holding equities over the
investment horizon will equal the current normalized earnings yield. Because there is typically
some lost earnings due to dilution and restatement, a small adjustment for dilution of 0.5% is
made, resulting in an estimate of a 4.9% real return to equities from the normalized earnings
yield method. This implies a geometric risk premium of 4.4%, translating to an arithmetic equity
risk premium of 5.8%.

11



Obviously, if the current normalized earnings yield is high relative to the normalized earnings
yield at the end of the investment horizon,t h e i n vealsetum ovérahe investment horizon
will be higher than the current normalized earnings yield. If the current normalized earnings yield
is low relative the normalized earnings yield at the end of the investment horizon, real return will
be lower than the current normalized earnings yield. Below, are non-normalized observations of
historical earnings yield over the last 85 years. While there are huge fluctuations over the years,
the trend line indicates that earnings yields have declined over the course of the century.
Nevertheless, the earnings yield level has tended to mean-revert to this declining trend over
time. According to this chart, at an estimated normalized earning yield level of 5.4% (estimated
above) equity market valuations look reasonable, indicating that only a small valuation
adjustment to the fundamental dividend discount method is warranted. Thus, an estimate of a
4.4% risk premium over cash is warranted assuming that earnings recover from 2009 levels.

Figure 10 - S&P 500 Earnings Yield (non-normalized)
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Sources http://www.econ.yale.edu/~shiller/data.htm, S&P, PC

Combining previously highlighted trends in the U.S. Equity risk premium return, as well as a
fundamental analysis of the current equity risk premium, and a simple earning yield analysis,
PCA believes that an expected annual risk premium return over risk-free short-term assets of
5.75% and an annual risk premium return over risk-free longer-term assets of 4.25% is
reasonable. As a result, utilizing the building block approach highlighted earlier, PCA projects
that the average annual return of U.S. equities will be 9.25% for the next 10-year horizon.

Other practitioners have taken similar views as PCA about the level of the equity risk premium
as reflected in their expected total nominal returns for U.S. equities (see table below). Four of
the five other consulting firms highlighted have expected returns within 60 basis points (0.6%) of
the 9.25% level. Returns are single-annual-period, arithmetic returns and do not take into
account the impact of projected volatility. As a result, there may be further differences when
computing expected returns on a compound-return basis.
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Figure 111 Expected Domestic Equity Returns, Various Organizations

Expected

Nominal Avg.

Annual U.S.

Firm Equity Return
UBS Asset Management 9.20%
JP Morgan Asset Management 8.70%
BNY Mellon 9.00%
Goldman Sachs 8.50%
Wilshire Associates 8.80%
SIS 9.90%
PCA 9.25%
Callan 9.10%
Ennis Knupp Consulting 8.80%
NEPC 9.40%

Source: Various Firms
Developing expectations for the Non-U.S. Equity risk premium

For strategic asset allocation purposes, PCA believes that it is difficult to predict whether one
large public equity capital market (multi-trillion $ market with thousands of publicly-held
companies) will outperform another over an extended investment horizon. However, we do
believe that the rate of economic growth in developing markets will continue to outpace that of
developed markets for the foreseeable future. Therefore, the equity risk premium for non-U.S.
equities is set to be 0.50% higher than the U.S. equity premium, and the global equity risk
premium is set to be 0.25% higher. In addition, regional, capital-size, and growth-value factors
are not considered from a strategic allocation perspective. Such market segments are typically
highly correlated to one another and, from a modeling perspective, may introduce multico-
linearity error issues into the optimization process. From a more practical standpoint, the relative
weightings of such underlying segments often reflect more tactical views that should be viewed
as being outside the scope of the strategic allocation process.

Developing expectations for the Fixed Income risk premium return

PCA applies the same general approach for estimating the expected fixed income risk premium
return as that applied in establishing equity risk premium returns: (i) examine trends of the
historical fixed income risk premium and (i) assess market-based fundamentals. Within fixed
income, cash flows and cash flow growth are less uncertain than in the equity markets and long-
term appreciation of underlying principal does not occur under equilibrium conditions. As a
result, current yields-to-maturity across the fixed income spectrum provide key baselines from
which to begin projecting long-term returns. From this point, analyses of risk premium trends
and the current interest rate environment are then used to adjust the yield-to-maturity to arrive
at a final estimate for the Fixed Income risk premium return.

A few words about market structure

The global fixed income markets have evolved rapidly over the last several years. This evolution
has occurred on three broad fronts: (i) the significant increase in global fixed income issuance,
(i) the increasing scale of the global credit markets, and (iii) the growth of Euro-based issues
(see charts, next page). What these trends highlight is that the Euro-based fixed income

13



markets are evolving toward a broad structure that is analogous to U.S. Dollar-based structure.
While 2008 produced a significant crimp in fixed income issuance trends as global issuance of
corporate fixed income virtually came to a halt during the latter parts of 2008, 2009 saw a huge
resurgence in issuance. However, this issuance was in Treasury and traditional credit market
bonds. Levels of securitized debt outstanding barely moved compared to large jumps in
Treasury and traditional bond issuance. Therefore, it looks like globalization trends are
continuing despite the traumatic events of 2008. Furthermore, while the growth in securitization
did not keep pace in 2009, it is likely that securitized fixed income will rebound over time,
possibly under new regulatory regimes.

Figure 121 Global Fixed Income Trends
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In light of developments discussed above, developing risk premium expectations first for the
U.S. bond market and then using those assumptions as a baseline for other fixed income asset
classes is a reasonable approach. Similar to developing assumptions for the equity asset
classes, PCA focuses on developing expectations only for the broadest segments of the fixed
income markets (U.S., non-U.S., global). For strategic asset allocation purposes, PCA considers
other fixed income categories as components of these broader asset classes. Also, given the
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rapid convergence of global issuance, PCA believes that long-term global bond risk premiums
will be equivalent across the major regions.

Fixed income risk premium return expectation development procedure

As discussed above, PCA begins its development of the expected long-term fixed income risk
premium by examining current yields-to-maturity of the investment-grade U.S. fixed income
market. As of 12/31/2009, the yield on the Barclays Capital Universal Index and its key
components were as follows:?

Figure 131 Yields to Maturity i Barclays Universal and its Components

Barclays Universal 4.04
Major Segments

U.S. Treasuries 2.46
Other Govt.-related 2.63
Corporate Credits 4.73
Securitized 4.37

Extended Segments
High Yield 9.20
Eurodollar 2.78
Emerging Market 7.53
144A 4.82

Source: Barclays Capital

Assuming interest rates remain constant, a core-oriented fixed income portfolio represented by
the Barclays Capital Universal offers investors a projected yield of approximately 4%. The
average maturity of bonds held in the Barclays Capital Universal is 6.9 years, making the 4%
yield a reasonable initial estimate of an expected return from fixed income over an appropriate
investment horizon. 2009 witnessed a broad recovery in credit sectors of the fixed income
market, with the resulting selloff in Treasury-backed debt. At the end of December 2009, the
yield for the Barclays Capital Aggregate Index was 4.04%, while and the yield for the 10-year
Treasury was 3.85%.

Longer-term fixed income returns will be influenced by the future shape in the yield curve as
much as the current level of yields. In addition, future credit spreads will also have an impact.
To explore these impacts, PCA examines both (i) the trend in the slope of the Treasury yield
curve and (ii) the trend in credit yield spreads utilizing the same statistical procedures used
when assessing the long-term trend of the equity risk premium return (see the following charts).

3 The Barclays Universal index is a benchmark consisting of all U.S. Dollar-denominated bonds globally, subject to certain liquidity

constraints.
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The yield curve has steepened, with the difference between the 10-year Treasury and the 2-
year Treasury averaging 230 basis points during the year and ending the year at 239 basis
points as of December 31, 2009. For comparison, the average slope since 1976 has been 80
basis points. This yield curve slope is steeper than anytime during the last 30 years (Figure 14),
indicating that the markets believe the Fed will be successful in avoiding deflation, and

Figure 141 Trend of Treasury Yield Curve Slope
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Figure 151 Trend of High-Grade Corporate Spreads
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Figure 16 - Investment Grade Corporate Bond Spreads
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The trend for corporate bond spreads as highlighted in Figure 15 had been increasing through

themid-2 00006 s . However, d e s pof dpreadd irh2008,rpeakirg 200y and e ni n g
the subsequent retracement through the end of 2009, the trend line for spreads appears to be

stabilizing per Figure 15. The trend pattern for corporate spreads indicate that while there may

be some additional spread tightening from here, investors should be quite wary of assuming

yields will tighten to pre-crisis levels.

Rising yields and widening spreads impact long-term fixed income returns in two ways: (i)
through higher reinvestment rates of current coupon payments and (ii) through lower values due
to higher discount rates. Fixed income returns are reduced compared to last year due to
several factors: (i) valuation: nominal U.S. Treasury bonds and government-backed agency
bonds are richly priced (yields are low relative to expected inflation); (ii) over the intermediate-
term, inflation is expected to rise, which will hurt bond returns; and (iii) yields on private
issuance (corporate bonds, private mortgages and asset-backs, etc.) are not expected to
decline significantly from their current levels after the significant spread tightening in 2009. For
these reasons, PCA believes an expected annual return of 4.0% is warranted. Given the
expected short-term risk free rate of 3.5%, PCA estimates the fixed income risk premium return
to be 0.5% per year.

To verify the above risk premium estimate PCA again examined the trend of the fixed income
risk premium return (see Figure 17, below).
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Figure 171 Trend of Core Fixed Income Risk Premium Return
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As Figure 17 highlights, the fixed income risk premium was highdur i ng the 19800s ar
as the overall level of interest rates exhibited a long-standing declining trend. Since the absolute

levels of inflation and interest rates are at very low levels, the drivers of the premium to investing

in fixed income over the last 30 years are no longer available. The premium to investing in fixed

income over the next 10 to 15 years is likely to be verylow st arting from todayo@é
probable negative real and / or nominal returns in the interim.

Therefore, we expect that the trend of the risk premium return will continue its decline. We
believe extrapolation of the trend is consistent with the fundamentals cited earlier, relating the
fixed i ncome ma r kteerhatugty, ydeld rcunee nstructuyei and dpread trends.
Therefore, it is our view that the fixed income markets will offer a risk premium of just 0.5% over
the short-term real risk free rate and -1.5% over commensurate maturity U.S. TIPS for the next
10 years or so.

Developing expectations for other major fixed income risk premiums

As discussed earlier, PCA typically develops expectations for non-U.S. fixed income and
therefore, by default, global fixed income. As we highlighted earlier, PCA believes the
convergence of global fixed income markets is occurring rapidly and that institutional investors
will continue to expand mandates to give practitioners broader global-oriented mandates in the
future. Given this broad trend, similar-risk fixed income instruments across at least the
developed markets should offer equivalent risk-adjusted returns, after taking potential currency
fluctuations into account. Therefore, PCA sets the risk premium return expectations at the same
level for all fixed income asset classes, but risks and correlations can still vary significantly
depending on whether currency hedging is allowed.

Other practitioners have taken a somewhat more optimistic view than PCA about the level of the
fixed income risk premium as reflected in their expected total nominal returns for the fixed
income asset class (see tableb el ow) . PCAOGs e xapteedawarndiofcamasige thats i d e
has a minimum expected return of 4.0% and a maximum expected return of 5.7%. As with the
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expected equity returns, these expectations are single-annual-period, arithmetic returns and do
not take into account the impact of projected volatility. As a result, there may be further
differences when computing expected returns on a compound-return basis.

Figure 181 Expected Domestic Fixed Income Returns, Various Organizations

Expected
Nominal Avg.
Annual Fixed

Income
Firm Return
UBS Asset Management 5.6%
JP Morgan Asset Management 4.6%
BNY Mellon Asset Management 4.9%
Wilshire Associates 4.4%
SIS 4.1%
PCA 4.0%
Callan 5.3%
Ennis Knupp Consulting 5.0%
NEPC 4.0%

Source: Various Firms
Developing expectations for other asset class risk premiums

With expected risk premium returns developed for the publicly-traded equity and fixed income
asset classes, we can now turn to developing expected risk premium returns for the other major
asset classes, namely Real Estate and Private Equity.

Both these asset classes do not lend themselves well to statistical procedures utilized by the
Capital Asset Pricing Model. A key reason for this problem is that these asset classes are not
marked-to-market on a near-continuous basis as is the case with the other publicly-traded asset
classes. As a result, more reliance on qualitative and fundamentals-based procedures is
necessary for developing return and risk expectations for these classes.

Real Estate risk premium return expectation development procedure

As with the other asset classes, PCA examines the trends in each of these assetc | as s e s
premium returns. The trend of the real estate risk premium return has been to exhibit highly
cyclical characteristics, largely attributable to the trending behavior associated with real estate
appraisals and capital discount rates that fluctuate only modestly over time compared to other
market-based rates (see following chart).
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Figure 191 Trend of Real Estate Risk Premium Return
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Long-term core real estate returns (high occupancy, low leverage, high quality properties)
exhibit long-term cyclical patterns. Current trends indicate that real estate premium returns are
in freefall. These findings are backed by the recent fundamental picture of real estate, whose
deterioration will likely not reverse until several months after unemployment trends have
troughed. Given the rapid cyclical upswing of real estate returns over the last two decades, the
next phase of the risk premium cycle is unfolding as expected.

Though returns for real estate in 2008 and 2009 we devastating, cap rates are reverting towards

normal levels, indicating that future returns to the real estate risk premium are likely to return to
positive territory much liketheydi d after the cyclical trough

Figure 20 - Current Value Cap Rates?
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For the core real estate asset class (which is typically assumed to be included as an investment
class within a strategic allocation study), PCA models its risk premium return as falling between
the risk return premiums of stocks and bonds. This approach reflects the common acceptance
that real estate is a hybrid asset class offering both potentially high levels of current income
(greater than fixed income), while also providing for potential long-term capital appreciation.
One other attractive aspect of real estate is that since leases on commercial real estate are
typically re-negotiated over time, lease cash flows should grow along with inflation. Thus, the
analyses above suggest to PCA whether the future expected return of real estate should be
above or below the midpoint between the equity and fixed income risk return premiums. Given
the above trends and findings with respect to real estate cap rates, PCA believes the expected
risk premium return for real estate should fall slightly above this midpoint. Given that publicly-
traded equities are expected to produce an annual risk premium return of 5.75% and that fixed
income is expected to generate an annual risk premium return of 0.5%, PCA believes an
appropriate annual risk premium for real estate is 3.75%.

Private Equity risk premium return expectation development procedure

Like real estate, private equity is an appraised asset class, hot amenable to capital asset pricing

model-type modeling process e s . I n addi ti on motivatom s éntenng the pr i mar
private equity asset class is to produce returns significantly above those for publicly-traded

equities. The excess returns expected from private equity typically range from 3.0% to 5.0%
annually over public equity counterparts. This p
premi umo required by i nvestor s. Such premi ums a
illiquidity discounts at the time of private purchase.*

As with the real estate asset cl ass, PCA begins b
equity illiquidity premium. PCA then adjusts this illiquidity premium based on its current trend

and any key fundamental factors impacting the asset class. The long-term trend of the private

equity illiquidity premium has declined cyclically over the last 30+ years (see following chart).

Figure 217 Trend of Private Equity llliquidity Premium
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“ see , for exampl e, Pr at t ,Valition of Glasely, Held Comsanies and tnactivelydTraéed SecLii@EA, O

December, 1989.
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