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The return assumptions that public defined benefit plans use to calculate both

future funded status and current contributions have been a topic of heated debate

in recent months.

To examine the question of whether typical public plan return assumptions are

overly optimistic, Callan compares industry average assumptions to historical

trends over 10- and 30-year time horizons.

In our study, Callan emphasizes the need to consider the full set of actuarial

assumptions, including nominal return, real return, and salary and price inflations,

when debating the appropriateness of overall investment return assumptions. 

Our analysis confirms that real return assumptions for public plans are in line with

historical experience.

Investment Return Assumptions

for Public Funds

Extreme market volatility experienced from 2007 through 2009 has left many public defined ben-

efit plans underfunded. An underfunded public plan affects many constituents—including the

retirees whose benefits are paid by the fund, public policy makers, investors of municipal bonds

and the voters whose taxes help to fund the plans—and this issue has attracted considerable

attention. A debate now rages around whether or not public plan sponsors are using overly opti-

mistic investment return assumptions for their retirement plans. The return assumptions are crit-

ical, as they are a major factor in deciding the size of annual plan sponsor contributions. In this

paper, Callan leaves aside the debate regarding future capital market performance in order to

directly address how return assumptions compare to the historical record.

Introduction

The Historical Record
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Plan sponsors pay for promised pension benefits

by contributing money to a trust and investing the

assets. Actuaries are hired by pension and other

defined benefit plans to estimate the market (pre-

sent) value of long-term plan assets and liabilities.

They commonly allow public plans to use long-

range funding estimates which presume that

higher returns from investing in riskier assets will

cover part of the cost of the future benefits these

plans must pay.1 By taking into account future

investment returns, plan sponsors have been per-

mitted to make smaller contributions along the

way. 

Exhibit 1 shows the distribution of investment

return assumptions for large public retirement

plans as reported in the 2010 NASRA survey.2

Return assumptions generally range from 6% to

8.5%, with the most common investment return

assumption—also the average—at 8.0% annu-

ally.3 More than 25% of large public plans sur-

veyed have assumptions higher than the average.

Average Industry Assumption

Exhibit Histogram of Nominal Return Assumptions4

1 Higher is meant to be a relative term, meaning higher than default-free Treasury bond yields available in the marketplace.
Yields represent more than 90% of the return for long-term bond investors. The 30-year Treasury yield was about 4.5% during
May 2010. 

2 The 2010 National Association of State Retirement Administrators (NASRA) survey includes data from 125 public plans and is
based on valuation assumptions taken from prior periods, primarily 2007 through 2009 actuarial valuation reports.

3 The investment return assumptions are not all net of expenses, as the convention varies from fund to fund.  For example,
some funds have an explicit expense assumption that is recognized in the valuation process as part of the annual funding
costs, while other funds have an implicit expense component deducted from gross returns.

4 For our purposes, we will assume actuarial return assumptions are geometric returns because they represent long-term return
expectations.
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In examining investment returns, we consider the

set of assumptions and the relationships between

the components because actuaries use more than

one return assumption in the valuation process.

While the assumption for the nominal investment

return is important, for most plans price and salary

inflations are equally important actuarial compo-

nents. Salary inflation5 is necessary because most

public pension plans pay a benefit that is related

to members’ earnings close to retirement, and

actuaries must incorporate future salary projec-

tions into the valuation process. Price inflation is

necessary because it is one component of salary

inflation and many public plans automatically

increase payments to retirees for inflation by link-

ing them to the Consumer Price Index (CPI). This

is called a cost of living adjustment, or “COLA.”

Thus, actuaries incorporate a projection of future

COLAs into the valuation process. Exhibit 2

shows the range of underlying salary (or wage)

inflation assumptions, which average 4.25%.

Exhibit 3 reveals the range of underlying price

inflation assumptions from the 2010 NASRA

survey, the average of which is 3.50%.

Exhibit Histogram of Salary Inflation Assumptions6

Exhibit Histogram of Price Inflation Assumptions

5 Actuaries define salary inflation as having three components: increases due to underlying price inflation, increases due to
productivity gains and increases due to individual merit and promotion. The set of valuation assumptions usually defines each
component separately. For our analysis, we have excluded individual merit and promotion.

6 The NASRA survey did not include information on salary (wage) inflation. We gathered the data by going to each public plan’s
website and extracting the information directly from the last valuation report. We were unable to obtain reliable data for five
plans.
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In developing nominal return assumptions, actu-

aries often focus on inflation and real returns.7 In

the actuary’s set of assumptions, we can distin-

guish between the nominal investment return

assumption and the implied or embedded real

return assumption, given the underlying price

inflation assumption. Exhibit 4 displays the range

of embedded real return assumptions from the

2010 NASRA survey, which average 4.50%.8

Based on the NASRA survey results, following are the average set of actuarial assumptions:

• Nominal investment return assumption: 8.00%

• Real investment return assumption: 4.50%

• Salary inflation assumption: 4.25%

• Price inflation assumption: 3.50%

We next compare these assumptions to historical benchmarks to see what variability exists.

Exhibit Histogram of Real Return Assumptions

7 We note that some actuaries express real returns as returns over wage inflation. However, to be consistent with financial
literature, we express real returns as returns over price inflation.

8 For our analysis, and consistent with the view presented by NASRA, we have determined real returns by subtracting inflation
from nominal returns, or calculating “arithmetic” real returns. Another method to determine real returns uses division instead
of subtraction, a method we refer to as “geometric” real returns. The geometric return is, on average, 0.15% lower than the
arithmetic return.
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Before analyzing these assumptions in a historical

context, one question must be answered: over

what time period should we test for reasonable-

ness? Since actuaries price the cost of a pension

plan over the working lifetime of an employee, a

long-term horizon is appropriate. We selected 

10-year and 30-year periods because the former

is a common timeframe used by the investment

consulting community and the latter is frequently

used in the actuarial community. 

Using the building block approach employed by

actuaries and common in the investment commu-

nity to create return projections,9 we start with the

underlying inflation assumption. Exhibit 5 shows

rolling 10-year and 30-year periods of actual infla-

tion going back to 1926, using long-term Ibbotson

data for CPI.

Historical Analysis

Exhibit Actual Inflation: 1926-2010

9 The building block approach is a technique first developed by Ibbotson and Siegel. The return on any asset is the sum of the
risk-free rate of return (cash equivalent) plus a risk premium. The risk-free rate of return is composed of inflation plus a short-
term real return. Hence, the return on any asset is the sum of inflation, the short-term real return and the risk premium.
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We draw two key observations from Exhibit 5:

1. The long-term average rate of price inflation in both the 10-year and 30-year perspectives is

between 3.5% and 4%, which is consistent with the assumptions in the NASRA study. 

2. The long-term average is skewed to a great degree by high inflation rates experienced in the

1970s and early 1980s. In the 10-year chart, inflation has actually been lower than the long-term

average for roughly the past 15 years, and a similar trend is starting to appear in the 30-year

chart.
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We can read the bond market’s prediction for

inflation over the next 10 years by calculating the

breakeven inflation rate, commonly defined as the

difference between the yield on the Treasury’s 10-

year nominal bonds and 10-year inflation-linked

bonds (TIPS). Many believe this breakeven rate

provides an implicit consensus estimate for future

inflation, presuming the market is accurately

priced.10 Exhibit 6 shows historical breakeven

rates since 1997, the first year TIPS were issued.11

The March 31, 2010 breakeven rate suggests that

the market’s 10-year expectation for future infla-

tion is close to 2.25%, at least 125 basis points

lower than the long-term historical average and

most actuaries’ expectations. The breakeven rate

as of April 2010 for the 30-year maturity is only

marginally higher at 2.56%.

Exhibit Breakeven Rates of Inflation (1997–2010)

10 The reality is that liquidity, quality preferences and consensus inflation expectations all figure into the differences between
nominal and implied real bonds.

11 Analysis of the 30-year breakeven rate is not included, since there was an extended period in which the Treasury was not
issuing new 30-year TIPS.
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Comparing Exhibit 3 with Exhibit 5, actuaries

appear to be using inflation expectations in the

valuation process that are in line with the long-

term average. However, one could also conclude

that actuaries’ inflation assumptions are some-

what conservative, given that the same exhibits

reveal that actual inflation over the last 15 years

has generally been lower than the average

assumption. When actual inflation is less than

expectations, salary increases (that determine

future benefits) and COLAs are smaller than pro-

jected, so growth in plan liabilities is less than

expected.12 When liabilities grow more slowly than

the actuary’s expectations, subsequent valuations

recognize “actuarial gains from experience.” 

Experienced gains and losses are important con-

cepts, because gains generated from the liabilities

can be used to offset losses or shortfalls stem-

ming from nominal investment returns. These

concepts emphasize the importance that real

return expectations play within the complete set

of the actuary’s economic assumptions.

Moving up to the next return building block, we

turn our attention to historical real returns in the

U.S. capital markets. To generate the return

series, we started with two common benchmarks

representing the broad markets for U.S. stocks

and bonds for the past 35 years: the Russell 3000

Index and the Barclays Aggregate Bond Index. We

then backfilled the return series to 1926 using

Ibbotson’s historical return data.13 Exhibit 7

shows the rolling 10-year and 30-year real returns

for these two return series, created by subtracting

inflation from the long-term historical nominal

return.14

12 Lower salary increases are also supported by economic data that show the growth in the real incomes of working Americans
has been declining over the last decade, which means wages and salaries are not keeping pace with both price inflation and
productivity gains.

13 U.S. stocks are represented as an 80% large cap/20% small cap blend of Ibbotson series. U.S. bonds are represented as a
70% intermediate government and 30% long-term corporate bonds blend of Ibbotson series. 

14 Based on quarterly data.
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Exhibit Historical Real Returns for U.S. Stocks and Bonds
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In Exhibit 7 we note that:

1. Over rolling 10-year periods, both stocks and bonds have historically exhibited periods with

negative returns. When rolling periods are extended to 30 years, only U.S. bonds have exhibited

negative real returns over certain periods.

2. U.S. stocks averaged a real return over 10-year and 30-year periods in excess of 7% annualized.

U.S. bonds averaged a 2% real return over 10-year periods, but have a lower average of just

1.4% over 30-year periods.
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Exhibit 8 shows a scatter chart of the return/risk

characteristics for U.S. stocks and bonds over the

two investment periods. Both charts confirm the

return observations apparent in Exhibit 7, and fur-

ther show that U.S. stocks have had periods of

significant volatility relative to both its own history

and to U.S. bonds.

Exhibit Risk and Return for U.S. Stocks and Bonds
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In Exhibit 9 we blend the return series for U.S.

stocks and bonds to show portfolio mixes ranging

from 50% to 70% equity, which are common

equity targets for the NASRA survey participants.

To create the real return, we start with blended

portfolios of nominal returns and discount them

for inflation. The straight lines represent the long-

term averages of each series, with the correspon-

ding values below. 

Exhibit Real Return for Blended Portfolios15

15 The data in the charts are based on arithmetic calculations. The geometric returns are on average 5 basis points higher than
the arithmetic returns for each of the blended portfolios.
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This study emphasizes the need to examine the

full set of actuarial assumptions in the debate of

whether investment return assumptions utilized

by public defined benefit plans are overly opti-

mistic. The actuaries’ assumptions include a real

return component, after taking into consideration

price inflation, that is central to this debate.

Second, the investment time frame utilized for

evaluating the performance of a plan relative to its

assumptions is equally important. In this paper,

we considered both 10-year and 30-year invest-

ment horizons to encompass standard time-

frames used by the investment and actuarial

communities. We examined the historical record

for implicit real return assumptions for U.S. stocks

and bonds and conclude that real return assump-

tions for public plans are in line with historical

experience.

Conclusion

When we compare these results to the return

assumptions reported in the NASRA survey, we

note that over rolling 10-year periods, real returns

for portfolios with 50% to 70% equity show

extended periods of both underperformance and

outperformance relative to the NASRA average

real return target of 4.5%, with long-term aver-

ages exceeding the target. Over longer, 30-year

time horizons, these portfolios are much closer to

the real return target. Long-term average real

returns for these portfolios have come close to or

exceeded the 4.5% average target. Comparing

Exhibit 4 (the frequency of real return assump-

tions) to the rolling 30-year returns depicted in

Exhibit 9 suggests that most actuaries are using

real return assumptions in line with historical

experience, with the distribution marginally

skewed toward the conservative end of the spec-

trum.16

16 55% of all plans had real return assumptions of 4.5% or less, while 45% of all plans had higher assumptions. 
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