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What returns should investors expect the US stock market to deliver on average during
the next century? Does the experience of the last century provide a reliable guide to the
future? In this short note I first discuss alternative methodologies for forecasting average
future equity returns, then discuss current market conditions, and finally draw conclusions
for long-term return forecasts. Throughout I work in real, that is inflation-adjusted, terms.

I. Methods for forecasting returns

1. Average past returns

Perhaps the simplest way to forecast future returns is to use some average of past returns.
Very naturally, this method has been favored by many investors and analysts. However there
are several difficulties with it.

a) Geometric average or arithmetic average? The geometric average return is the cu-
mulative past return on US equities, annualized. Siegel (1998) studies long-term historical
data on value-weighted US share indexes. He reports a geometric average of 7.0% over two
different sample periods, 1802-1997 and 1871-1997. The arithmetic average return is the av-
erage of one-year past returns on US equities. It is considerably higher than the geometric
average return, 8.5% over 1802-1997 and 8.7% over 1871-1997.

When returns are serially uncorrelated, the arithmetic average represents the best forecast
of future return in any randomly selected future year. For long holding periods, the best
forecast is the arithmetic average compounded up appropriately. If one is making a 75-year
forecast, for example, one should forecast a cumulative return of 1.085" based on 1802-1997
data.

When returns are negatively serially correlated, however, the arithmetic average is not
necessarily superior as a forecast of long-term future returns. To understand this, consider
an extreme example in which prices alternate deterministically between 100 and 150. The
return is 50% when prices rise, and -33% when prices fall. Over any even number of periods,
the geometric average return is zero, but the arithmetic average return is 8.5%. In this case
the arithmetic average return is misleading because it fails to take account of the fact that
high returns always multiply a low initial price of 100, while low returns always multiply a
high initial price of 150. The geometric average is a better indication of long-term future

"When returns are lognormally distributed, the difference between the two averages is approximately
one-half the variance of returns. Since stock returns have an annual standard deviation of about 18% over
these long periods, the predicted difference is 0.182/2 = 0.016 or 1.6%. This closely matches the difference
in the data.



prospects in this example.?

This point is not just a theoretical curiosity, because in the historical data summarized
by Siegel, there is strong evidence that the stock market is mean-reverting. That is, periods
of high returns tend to be followed by periods of lower returns. This suggests that the
arithmetic average return probably overstates expected future returns over long periods.

b) Returns are very noisy. The randomness in stock returns is extreme. With an
annual standard deviation of real return of 18%, and 100 years of past data, a single year’s
stock return that is only one standard deviation above average increases the average return
by 18 basis points. A lucky year that is two standard deviations above average increases
the average return by 36 basis points. Even when a century or more of past data is used,
forecasts based on historical average returns are likely to change substantially from one year
to the next.

c¢) Realized returns rise when expected returns fall. To the extent that expected future
equity returns are not constant, but change over time, they can have perverse effects on
realized returns. Suppose for example that investors become more risk-tolerant and re-
duce the future return that they demand from equities. If expected future cash flows are
unchanged, this drives up prices and realized returns. Thus an estimate of future returns
based on average past realized returns will tend to increase just as expected future returns
are declining.

Something like this probably occurred in the late 1990’s. A single good year can have
a major effect on historical average returns, and several successive good years have an even
larger effect. But it would be a mistake to react to the spectacular returns of 1995-99 by
increasing estimates of 21st Century returns.

d) Unpalatable implications. Fama and French (2000) point out that average past US
stock returns are so high that they exceed estimates of the return to equity (ROE) calculated
for US corporations from accounting data. Thus if one uses average past stock returns to
estimate the cost of capital, the implication is that US corporate investments have destroyed
value; corporations should instead have been paying all their earnings out to stockholders.
This conclusion is so hard to believe that it further undermines confidence in the average-
return methodology.

One variation of the average-past-returns approach is worth discussing. One might take
the view that average past equity returns in other countries provide relevant evidence about
US equity returns. Standard international data from Morgan Stanley Capital Interna-
tional, available since the early 1970’s, show that equity returns in most other industrialized
countries have been about as high as those in the US. The exceptions are the heavily
commodity-dependent markets of Australia and Canada, and the very small Italian market
(Campbell 1999). Jorion and Goetzmann (1999) argue that other countries’ returns were

20One crude way to handle this problem is to measure the annualized variance of returns over a period
such as 20 years that is long enough for returns to be approximately serially uncorrelated, and then to adjust
the geometric average up by one-half the annualized 20-year variance as would be appropriate if returns are
lognormally distributed. Campbell and Viceira (2001, Figure 4.2) report an annualized 20-year standard
deviation of about 14% in long-term annual US data, which would imply an adjustment of 0.142/2 = 0.010
or 1.0%.



lower than US returns in the early 20th Century, but this conclusion appears to be sensitive
to their omission of the dividend component of return (Dimson, Marsh, and Staunton 2000).
Thus the use of international data does not change the basic message that the equity market
has delivered high average returns in the past.

2. Valuation ratios

An alternative approach is to use valuation ratios—ratios of stock prices to accounting
measures of value such as dividends or earnings—to forecast future returns. In a model
with constant valuation ratios and growth rates, the famous Gordon growth model says that

the dividend-price ratio
D

= R -G, (1)
where R is the discount rate or expected equity return, and G is the growth rate of dividends
(equal to the growth rate of prices when the valuation ratio is constant). This formula can
be applied either to price per share and conventional dividends per share, or to the total
value of the firm and total cash paid out by the firm (including share repurchases). A less
well-known but just as useful formula says that in steady state, where earnings growth comes
from reinvestment of retained earnings which earn an accounting ROE equal to the discount
rate R,
5= R. (2)
Over long periods of time summarized by Siegel (1998), these formulas give results con-
sistent with average realized returns. Over the period 1802-1997, for example, the average
dividend-price ratio was 5.4% while the geometric average growth rate of prices was 1.6%.
These numbers add to the geometric average return of 7.0%. Over the period 1871-1997
the average dividend-price ratio was 4.9% while the geometric average growth rate of prices
was 2.1%, again adding to 7.0%. Similarly, Campbell and Shiller (2001) report that the
average P /E ratio for S&P500 shares over the period 1872-2000 was 14.5. The reciprocal of
this is 6.9%, consistent with average realized returns.

When valuation ratios and growth rates change over time, these formulas are no longer
exactly correct. Campbell and Shiller (1988) and Vuolteenaho (2000) derive dynamic ver-
sions of the formulas that can be used in this context. ~Campbell and Shiller show, for
example, that the log dividend-price ratio is a discounted sum of expected future discount
rates, less a discounted sum of expected future dividend growth rates. In this note I will
work with the simpler deterministic formulas.

IT. Current market conditions

Current valuation ratios are wildly different from historical averages, reflecting the un-
precedented bull market of the last 20 years, and particularly the late 1990’s. The attached
figure, taken from Campbell and Shiller (2001), illustrates this point. The bottom left
panel shows the dividend-price ratio D/P in January of each year from 1872-2000. The
long-term historical average is 4.7%, but D/P has fallen dramatically since 1982 to about
1.2% in January 2000 (and 1.4% today).



The dividend-price ratio may have fallen in part because of shifts in corporate financial
policy. An increased tendency for firms to repurchase shares rather than pay dividends
increases the growth rate of dividends per share, by shrinking the number of shares. Thus it
increases G in the Gordon growth formula and reduces conventionally measured D/P. One
way to correct for this is to add repurchases to conventional dividends. Recent estimates
of this effect by Liang and Sharpe (1999) suggest that it may be an upward adjustment of
75 to 100 basis points, and more in some years. Of course, this is not nearly sufficient to
explain the recent decline in D/P.

Alternatively, one can look at the price-earnings ratio. The top left panel of the figure
shows P/FE over the same period. This has been high in recent years, but there are a number
of earlier peaks that are comparable. Close inspection of these peaks shows that they often
occur in years such as 1992, 1934, and 1922 when recessions caused temporary drops in
(previous-year) earnings. To smooth out this effect, Campbell and Shiller (2001), following
Graham and Dodd (1934), advocate averaging earnings over 10 years. The price-averaged
earnings ratio is illustrated in the top right panel of the figure. This peaked at 45 in January
2000; the previous peak was 28 in 1929. The decline in the S&P500 since January 2000 has
only brought the ratio down to the mid-30’s, still higher than any level seen before the late
1990’s.

The final panel in the figure, on the bottom right, shows the ratio of current to 10-year
average earnings. This ratio has been high in recent years, reflecting robust earnings growth
during the 1990’s, but it is not unprecedentedly high. The really unusual feature of the
recent stock market is the level of prices, not the growth of earnings.

III. Implications for future returns

The implications of current valuations for future returns depend on whether the market
has reached a new steady state, in which current valuations will persist, or whether these
valuations are the result of some transitory phenomenon.

If current valuations represent a new steady state, then they imply a substantial decline
in the equity returns that can be expected in the future. Using Campbell and Shiller’s
(2001) data, the unadjusted dividend-price ratio has declined by 3.3 percentage points from
the historical average. Even adjusting for share repurchases, the decline is at least 2.3
percentage points. Assuming constant long-term growth of the economy, this would imply
that the geometric average return on equity is no longer 7%, but 3.7% or at most 4.7%.
Looking at the price-averaged earnings ratio, adjusting for the typical ratio of current to
averaged earnings, gives an even lower estimate. Current earnings are normally 1.12 times
averaged earnings; 1.12/35 = 0.032, implying a 3.2% return forecast. These forecasts allow
for only a very modest equity premium relative to the yield on long-term inflation-indexed
bonds, currently about 3.5%, or the 3% safe real return assumed recently by the Trustees.

If current valuations are transitory, then it matters critically what happens to restore
traditional valuation ratios. One possibility is that earnings and dividends are below their
long-run trend levels; rapid earnings and dividend growth will restore traditional valuations
without any declines in equity returns below historical levels. While this is always a possi-



bility, Campbell and Shiller (2001) show that it would be historically unprecedented. The
US stock market has an extremely poor record of predicting future earnings and dividend
growth. Historically stock prices have increased relative to earnings during decades of rapid
earnings growth, such as the 1920’s, 1960’s, or 1990’s, as if the stock market anticipates that
rapid earnings growth will continue in the next decade. However there is no systematic
tendency for a profitable decade to be followed by a second profitable decade; the 1920’s,
for example, were followed by the 1930’s and the 1960’s by the 1970’s. Thus stock market
optimism often fails to be justified by subsequent earnings growth.?

A second possibility is that stock prices will decline or stagnate until traditional valuations
are restored. This has occurred at various times in the past after periods of unusually high
stock prices, notably the 1900’s and 1910’s, the 1930’s, and the 1970’s. This would imply
extremely low and perhaps even negative returns during the adjustment period, and then
higher returns afterwards.

The unprecedented nature of recent stock market behavior makes it impossible to base
forecasts on historical patterns alone. One must also form a view about what happened
to drive stock prices up during the 1980’s and particularly the 1990’s. One view is that
there has been a structural decline in the equity premium, driven either by the correction
of mistaken perceptions of risk (aided perhaps by the work of economists on the equity
premium puzzle), or by the reduction of barriers to participation and diversification by
small investors.® Economists such as McGrattan and Prescott (2001) and Jagannathan,
McGrattan, and Scherbina (2001) argue that the structural equity premium is now close to
zero, consistent with theoretical models in which investors effectively share risks and have
modest risk aversion, and consistent with the view that the US market has reached a new
steady state.

An alternative view is that the equity premium has declined only temporarily, either
because investors irrationally overreacted to positive fundamental news in the 1990’s (Shiller
2000), or because the strong economy made investors more tolerant of risk.> On this view the
equity premium will return to historical levels, implying extremely poor near-term returns
and higher returns in the more distant future after traditional valuations have been restored.

It is too soon to tell which of these views is correct, and I believe it is sensible to put
some weight on each of them. That is, I expect valuation ratios to return part way but not

3Vuolteenaho (2000) notes, however, that US corporations were unusually profitable in the late 1990’s
and that profitability has some predictive power for future earnings growth.

4Heaton and Lucas (1999) model barriers of this sort. It is hard to get large effects of increased partici-
pation on stock prices unless initial participation levels are extremely low. Furthermore, one must keep in
mind that what matters for pricing is the wealth-weighted participation rate, that is, the probability that
a randomly selected dollar of wealth is held by an individual who can participate in the market. This is
higher than the equal-weighted participation rate, the probability that a randomly selected individual can
participate.

®Campbell and Cochrane (1999) present a model in which investors judge their well-being by their con-
sumption relative to a recent average of past aggregate consumption. In this model investors are more
risk-tolerant when consumption grows rapidly and they have a ”cushion of comfort” relative to their mini-
mum expectations. The Campbell-Cochrane model fits past cyclical variations in the stock market, which
will likely continue in the future, but it is hard to explain the extreme recent movements using this model.



fully to traditional levels.® A rough guess for the long term, after the adjustment process is
complete, might be a geometric average equity return of 5% to 5.5% or an arithmetic average
return of 6.5% to 7%.

If equity returns are indeed lower on average in the future, it is likely that short-term
and long-term real interest rates will be somewhat higher. That is, the total return to
the corporate capital stock is determined primarily by the production side of the economy
and by national saving and international capital flows; the division of total return between
riskier and safer assets is determined primarily by investor attitudes towards risk. Reduced
risk aversion then reduces the equity premium both by driving down the equity return and
by driving up the riskless interest rate. The yield on long-term inflation-indexed Treasury
securities (TIPS) is about 3.5%, while short-term real interest rates have recently averaged
about 3%. Thus 3% to 3.5% would be a reasonable guess for safe real interest rates in the
future, implying a long-run average equity premium of 1.5% to 2.5% in geometric terms or
about 3% to 4% in arithmetic terms.

Finally, I note that it is tricky to use these numbers appropriately in policy evaluation.
Average equity returns should never be used in base-case calculations without showing al-
ternative calculations to reflect the possibilities that realized returns will be higher or lower
than average. These calculations should include an alternative in which equities underper-
form Treasury bills. Even if the probability of underperformance is small over a long holding
period, it cannot be zero or the stock market would be offering an arbitrage opportunity or
“free lunch”. Equally important, the bad states of the world in which underperformance
occurs are heavily weighted by risk-averse investors. Thus policy evaluation should use a
broad range of returns to reflect the uncertainty about long-run stock market performance.

6This compromise view also implies that negative serial correlation, or mean-reversion, is likely to remain
a characteristic of stock returns in the 21st Century.



Bibliography

Campbell, John Y. and John H. Cochrane, 1999, “By Force of Habit: A Consumption-Based
Explanation of Aggregate Stock Market Behavior”, Journal of Political Economy 107,
205-251.

Campbell, John Y. and Robert J. Shiller, 1988, “The Dividend-Price Ratio and Expec-
tations of Future Dividends and Discount Factors”, Review of Financial Studies 1,
195-228.

Campbell, John Y. and Robert J. Shiller, 2001, “Valuation Ratios and the Long-Run Stock
Market Outlook: An Update”, NBER Working Paper No. 8221.

Campbell, John Y. and Luis M. Viceira, 2001, Strategic Asset Allocation: Portfolio Choice
for Long-Term Investors, forthcoming Oxford University Press, New York, NY.

Dimson, Elroy, Paul Marsh, and Mike Staunton, 2000, The Millennium Book: A Century
of Investment Returns, ABN Amro and London Business School, London.

Fama, Eugene and Kenneth R. French, 2000, “The Equity Premium”, unpublished paper,
University of Chicago and MIT.

Graham, Benjamin and David Dodd, 1934, Security Analysis, McGraw-Hill, New York,
NY.

Heaton, John and Deborah Lucas, 1999, “Stock Prices and Fundamentals”, NBER Macroe-
conomics Annual 213-242, MIT Press, Cambridge, MA.

Jagannathan, Ravi, Ellen R. McGrattan, and Anna Scherbina, 2001, “The Declining US
Equity Premium”, NBER Working Paper No. 8172.

Jorion, Philippe and William N. Goetzmann, 1999, “Global Stock Markets in the Twentieth
Century”, Journal of Finance 54, 953-980.

Liang, Nellie and Steven A. Sharpe, 1999, “Share Repurchases and Employee Stock Op-
tions and their Implications for S&P500 Share Retirements and Expected Returns”,
unpublished paper, Board of Governors of the Federal Reserve System.

McGrattan, Ellen R., and Edward C. Prescott, 2001, “Is the Stock Market Overvalued?”,
NBER Working Paper No. 8077.

Shiller, Robert J., 2000, Irrational Exuberance, Princeton University Press, Princeton, NJ.
Siegel, Jeremy, 1998, Stocks for the Long Run, 2nd ed., McGraw-Hill, New York, NY.

Vuolteenaho, Tuomo, 2000, “Understanding the Aggregate Book-to-Market Ratio and its
Implications to Current Equity-Premium Expectations”, unpublished paper, Harvard
University.



Figure

42

0.03 0.05 0.0a7 0.09

0.M

4. S&P Composite Stock Data, January Values 1872—-1997

P/E

1980

1800 1820 1940

D/P

1980

2000

1860 1880 1800 1820 1940

1960

1980

18 26 34 42 50

10

12 14 16 18

10

02 04 06 0.8

P/10—year MA(E)

1860 1880 18900 1920 1940 1960 1880 2000
E/10—year MA(E)
1860 1880 1200 1920 1940 1960 1880 2000



Viewpoint: Estimating the equity premium
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Abstract. Finance theory restricts the time-series behaviour of valuation ratios and links
the cross-section of stock prices to the level of the equity premium. This can be used to
strengthen the evidence for predictability in stock returns. Steady-state valuation models
are useful predictors of stock returns, given the persistence in valuation ratios. A steady-
state approach suggests that the world geometric average equity premium fell considerably
in the late twentieth century, rose modestly in the early years of the twenty-first century,
and was almost 4% at the end of March 2007. JEL classification: G12

Evaluer la prime des actions par rapport aux obligations. La théorie financiere contraint
le comportement diachronique des ratios de valorisation et relie transversalement les prix
des actions au niveau de prime des actions sur les obligations. Voila qui peut étre utilisé
pour renforcer la prédictibilité des rendements sur les actions. Les modéles de valorisation
en régime permanent sont des prédicteurs utiles des rendements sur les actions, compte
tenu du caracteére stable des ratios de valorisation. Une approche en termes de régime
permanent suggére que la moyenne géométrique mondiale de la prime des actions sur les
obligations a chuté considérablement a la fin du 20° siccle, qu’elle a ét¢ modestement en
hausse dans les premiéres années du 21°¢ siécle, et qu’elle était a presque 4% a la fin de
mars 2007.
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1. Introduction

What return should investors expect the stock market to deliver, above the interest
rate on a safe short-term investment? In other words, what is a reasonable estimate
of the equity premium?

This question is a basic one for investors who must decide how to allocate
their portfolios to safe and risky assets. In the academic world, it has for over
three decades played a central role in the development of asset pricing theory and
financial econometrics. In the 1960s and 1970s, the efficient market hypothesis
was interpreted to mean that the true equity premium was a constant. Investors
might update their estimates of the equity premium as more data became available,
but eventually these estimates should converge to the truth. This viewpoint was
associated with the use of historical average excess stock returns to forecast future
returns.

In the early 1980s, a number of researchers reported evidence that excess stock
returns could be predicted by regressing them on lagged financial variables. In
particular, valuation ratios that divide accounting measures of cash flow by mar-
ket valuations, such as the dividend-price ratio, earnings-price ratio, or smoothed
earnings-price ratio, appeared to predict returns. Value-oriented investors in the
tradition of Graham and Dodd (1934) had always asserted that high valuation
ratios are an indication of an undervalued stock market and should predict high
subsequent returns, but these ideas did not carry much weight in the academic
literature until authors such as Rozeff (1984), Fama and French (1988), and
Campbell and Shiller (1988a,b) found that valuation ratios are positively cor-
related with subsequent returns and that the implied predictability of returns is
substantial at longer horizons. Around the same time, several papers pointed out
that yields on short- and long-term Treasury and corporate bonds are correlated
with subsequent stock returns (Fama and Schwert 1977; Keim and Stambaugh
1986; Campbell 1987; Fama and French 1989).

These results suggested that the equity premium is not a constant number that
can be estimated ever more precisely, but an unknown state variable whose value
must be inferred at each point in time on the basis of observable data. Meanwhile,
research in asset pricing theory made financial economists more comfortable with
the idea that the equity premium can change over time even in an efficient market
with rational investors, so that a time-varying equity premium does not necessarily
require abandonment of the traditional paradigm of financial economics for a
behavioural or inefficient-markets alternative. Campbell and Cochrane (1999),
for example, showed that rational investors with habit formation preferences
might become more averse to volatility in consumption and wealth, driving up
the equilibrium equity premium, when the economy is weak.

During the 1990s, research continued on regressions predicting stock returns
from valuation ratios (Kothari and Shanken 1997; Lamont 1998; Pontiff and
Schall 1998) and interest rates (Hodrick 1992). However the 1990s also saw chal-
lenges to the new view that valuation ratios predict stock returns.
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A first challenge came from financial econometricians, who began to express
concern that the apparent predictability of stock returns might be spurious. Many
of the predictor variables in the literature are highly persistent: Nelson and Kim
(1993) and Stambaugh (1999) pointed out that persistence leads to biased co-
efficients in predictive regressions if innovations in the predictor variable are
correlated with returns (as is strongly the case for valuation ratios, although not
for interest rates). Under the same conditions the standard #-test for predictability
has incorrect size (Cavanagh, Elliott, and Stock 1995). These problems are exac-
erbated if researchers are data mining, considering large numbers of variables and
reporting only those results that are apparently statistically significant (Foster,
Smith, and Whaley 1997; Ferson, Sarkissian, and Simin 2003). An active recent
literature discusses alternative econometric methods for correcting the bias and
conducting valid inference (Cavanagh, Elliott, and Stock 1995; Lewellen 2004;
Torous, Valkanov, and Yan 2004; Campbell and Yogo 2006; Jansson and Moreira
2006; Polk, Thompson, and Vuolteenaho 2006; Ang and Bekaert 2007; Cochrane
2007).

A second challenge was posed by financial history. In the late 1990s valuation
ratios were extraordinarily low, so regression forecasts of the equity premium
became negative (Campbell and Shiller 1998). Yet stock returns continued to be
high until after the turn of the millennium. Data from these years were sufficiently
informative to weaken the statistical evidence for stock return predictability. Al-
though low returns in the early 2000s have partially restored this evidence, Goyal
and Welch (2003, 2007) and Butler, Grullon, and Weston (2005) have argued that
overall, the out-of-sample forecasting power of valuation ratios is often worse
than that of a traditional model predicting the equity premium using only the
historical average of past stock returns.

The ultimate test of any predictive model is its out-of-sample performance.
My personal experience using regression models to forecast stock returns in the
late 1990s was humbling, although these models were partially vindicated by
the stock market decline of the early 2000s. The lesson I draw from this experience
is that one is more likely to predict stock returns successfully if one uses finance
theory to reduce the number of parameters that must be freely estimated from
the data and to restrict estimates of the equity premium to a reasonable range.

In the next section of this paper I show how finance theory can be used if one
believes that valuation ratios, in particular the dividend-price ratio, are stationary
around a constant mean. Even under stationarity, the persistence of valuation
ratios has led researchers to concentrate on situations where valuation ratios
have a root that is close to unity. In section 3 I discuss the limiting case where one
believes that the dividend-price ratio follows a geometric random walk. I show
that this case allows an even larger role for theory: it implies that one should
forecast returns by adding a growth estimate to the dividend-price ratio, in the
manner of the classic Gordon growth model. I argue that this approach has
historically generated successful out-of-sample forecasts and is likely to do so in
the future as well. In section 4 I apply this methodology to estimate the current
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equity premium for Canada, for the U.S., and for the world stock market as a
whole. In section 5 I briefly discuss how finance theory can be used to predict the
equity premium from the cross-section of stock prices. Section 6 concludes.

2. Regression-based return prediction with a stationary dividend-price ratio

When the dividend-price ratio is stationary, a basic tool for analysing stock returns
is the loglinear approximate relation derived by Campbell and Shiller (1988a).
This relation says that the log stock return r ., the log stock price p,, and the
log dividend d, approximately satisfy

Fig1 = k4 ppig1 + (1 = p)dip1 — po
=k+(d — p)+ Ady1 — p(dry1 — prs1)s (1)

where p is a coefficient of loglinearization equal to the reciprocal of one plus the
steady-state level of the dividend-price ratio. Thus p is slightly smaller than one;
for annual U.S. data, p = 0.96 is a reasonable value, given an average dividend-
price ratio in the late twentieth century of about 4% or 0.04 in levels. This equation
says that proportional changes in stock prices have a larger effect on returns than
equal proportional changes in dividends, because the level of dividends is small
relative to the level of prices.

Equation (1) is a difference equation for the log dividend-price ratio. Solving it
forward, imposing a condition that there are no explosive bubbles in stock prices,
and taking expectations at time ¢ allows us to interpret the dividend-price ratio
as

di—pr = —p + E; ij[rt+l+j — Adigi14] 2

This formula delivers a number of insights. First, it helps to motivate regres-
sions of stock returns on the log dividend-price ratio. The ratio is a linear combi-
nation of discounted expectations of future stock returns and dividend growth.
If dividend growth is not too predictable (and there is little direct evidence for
long-term dividend predictability in U.S. data), and if the dynamics of discount
rates are such that short- and long-term expected stock returns are highly corre-
lated, then the log dividend-price ratio should be a good proxy for the expected
stock return over the next period.

Second, equation (2) shows that in the absence of price bubbles, the log
dividend-price ratio will be stationary if stock returns and dividend growth are
stationary, conditions that seem quite plausible. In particular, if returns and div-
idend growth rates do not have time trends, then the log dividend-price ratio will
not have a time trend either. (This model cannot be used to say what would hap-
pen if there were time trends in returns or dividend growth rates, because such
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trends would invalidate the linear approximation (1).) Third, however, persistent
variation in returns or dividend growth rates can lead to persistent variation in
the log dividend-price ratio even if that ratio is stationary.

The effect of persistence on predictive regressions has been highlighted by
Stambaugh (1999). Stambaugh discusses the two-equation system,

Frol = o+ BXx + Uy (3)

X4l = U+ OXp + 0141, 4)

where x, can be any persistent predictor variable but attention focuses on the
level or log of the dividend-price ratio.

OLS estimates of equation (3) in twentieth-century U.S. data, with the log
dividend-price ratio x, = d, — p; as the explanatory variable and the annualized
stock return as the dependent variable, tend to deliver estimates in the range 0.1
to 0.2. An estimate of 0.04, the historical average level of the dividend-price ratio,
would imply that around the average, a percentage point increase in the level of the
dividend-price ratio increases the expected stock return by one percentage point.
The OLS estimates imply a sensitivity of the return to the dividend-price ratio
that is several times greater than this. They imply that when the dividend-price
ratio is unusually high, it tends to return to normal through increases in prices
that magnify the effect on stock returns. Campbell and Shiller (1998) emphasize
this pattern in the historical data.

To understand Stambaugh’s concern about persistence, define

oy
y=—. ®)
O'n

The coefficient y is the regression coefficient of return innovations on innovations
to the predictor variable. In the case where the explanatory variable is the log
dividend-price ratio, y is negative because rising stock prices tend to be associated
with a falling dividend-price ratio. More precisely, dividend growth is only weakly
correlated with and much less volatile than stock returns, so from equation (1) y
is about —p, that is, slightly greater than —1.

Stambaugh points out that the bias in estimating the coefficient 8 is y times
the bias in estimating the persistence of the predictor variable, ¢:

E[ — Bl = yE[$ — ¢]. (6)

This is significant because it has been understood since the work of Kendall (1954)
that there is downward bias in estimates of ¢ of about —(1 + 3¢)/T, where T is
the sample size, primarily resulting from the fact that x; has an unknown mean
that must be estimated. With a highly persistent predictor variable and y slightly
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greater than —1, the Stambaugh bias in 3 is almost 4/ 7. With 50 years of data
the bias is almost 0.08, substantial relative to the OLS estimates discussed above.

Recent responses to Stambaugh’s critique have all used theory in one way or
another. Lewellen (2004) first writes an expression for the bias conditional on the
estimated persistence ¢ and the true persistence ¢:

E[B - Bl¢. 9] = v[p — ¢]. (7)

At first sight this expression does not seem particularly useful because we do not
know the true persistence coefficient. However, Lewellen argues on the basis of
theory that ¢ cannot be larger than one — the dividend-price ratio is not explosive —
so the largest bias occurs when ¢ = 1. He proposes the conservative approach of
adjusting the estimated coefficient using this worst-case bias:

Puy=PB—v(®—1). ®)

In the data, the log dividend-price ratio appears highly persistent. That is,
¢ is close to one; Lewellen reports a monthly estimate of 0.997 for the period
1946-2000, or about 0.965 on an annual basis. Lewellen’s bias adjustment is
therefore about 0.035, much smaller than Stambaugh’s bias adjustment for a
50-year sample and somewhat smaller whenever the sample size is less than
114 years. Lewellen argues that stock returns are indeed predictable from the
log dividend-price ratio, almost as much so as a naive researcher, unaware of
Stambaugh’s critique, might believe. Another way to express Lewellen’s point
is that data samples with spurious return predictability are typically samples in
which the log dividend-price ratio appears to mean-revert more strongly than it
truly does. In the historical data, the log dividend-price ratio has a root very close
to unity — it barely seems to mean-revert at all — and thus we should not expect
important spurious predictability in the historical data.

Cochrane (2007) responds to Stambaugh by directing attention to the inability
of the log-dividend price ratio to forecast dividend growth. At first sight this
response does not seem connected to Lewellen’s, but in fact it is closely related.
The Campbell-Shiller loglinearization (1) implies that r 1, Ad, 1, diy1 — Prats
and d, — p, are deterministically linked. It follows that if we regress r .1, Ad 41,
and d,y, — p;r1 onto d, — p,, the coefficients 8, B4, and ¢ are related by

B=1—p¢+pa, )

where p is the coefficient of loglinearization from equation (1).

If we have prior knowledge about ¢, then 8 and 8, are linked. For example,
if p = 0.96 and we know that ¢ < 1, then B, < B — 0.04. If 8 = 0, then B,
must be negative and less than —0.04. The fact that regression estimates of 8, are
close to zero is therefore indirect evidence that 8 > 0, in other words that stock
returns are predictable — given our prior knowledge, based on theory, that the log
dividend-price ratio is not explosive.
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Another way to express Cochrane’s point is that if the dividend-price ratio fails
to predict stock returns, it will be explosive unless it predicts dividend growth.
Since the dividend-price ratio cannot be explosive, the absence of predictable
dividend growth strengthens the evidence for predictable returns.

Campbell and Yogo (2006) offer a third response to Stambaugh. They point
out that if we knew persistence, we could reduce noise by adding the innovation
to the predictor variable to the predictive regression, estimating

Fiel = + BX; + ¥ (Xip1 — dx) + vigr. (10)

The additional regressor, (x,11 — ¢Xx;) = .41, is uncorrelated with the original
regressor x, but correlated with the dependent variable r ., ;. Thus, the regression
(10) still delivers a consistent estimate of the original predictive coefficient 8, but
it does so with increased precision because it controls for some of the noise in
unexpected stock returns.

Of course, in practice we do not know the persistence coefficient ¢, but Camp-
bell and Yogo argue that we can construct a confidence interval for it by inverting
a unit root test. By doing this we ‘de-noise’ the return and get a more powerful
test. The test delivers particularly strong evidence for predictability if we rule out
a persistence coefficient ¢ > 1 on prior grounds.

A way to understand Campbell and Yogo’s results is to recall the challenge
posed by the late 1990s. In that period, the dividend-price ratio was low, which led
Campbell and Shiller (1998) to predict low stock returns based on a regression like
(3). In fact, stock returns remained high until the early 2000s. These high returns
were accompanied by falling dividend yields, despite the fact that the dividend
yield was already below its historical mean. If we believe that the dividend yield
was below its true mean and that it should be forecast to return to that mean
rather than exploding away from it, then the late 1990s declines in the dividend-
price ratio must have been unexpected. Unexpected declines in the dividend-price
ratio are associated with unexpected high stock returns, accounting for the poor
performance of the basic predictability regression in the late 1990s. The regression
(10) corrects for this effect, limiting the negative influence of the late 1990s on
the estimated predictive coefficient 8.

The econometric issues discussed in this section have little effect on regressions
that use nominal interest rates or yield spreads to predict excess stock returns.
Although nominal interest rates are highly persistent, their innovations are not
strongly correlated with innovations in stock returns, and thus the coefficient
y is close to zero for these variables, implying only a trivial bias in OLS re-
gression estimates. Even papers that are sceptical of stock return predictability
from the dividend-price ratio, such as Ang and Bekaert (2007), emphasize the
strength of the statistical evidence that interest rates predict stock returns. The
challenge in this case is primarily a theoretical one: to understand the economic
forces that cause common variation in nominal interest rates and the equity
premium.
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All the papers discussed above combine prior knowledge with classical statisti-
cal methods. It is possible, of course, to use finance theory in an explicit Bayesian
manner. Several recent papers have done this, notably Pastor and Stambaugh
(2007) and Wachter and Warusawitharana (2007). Consistent with the results re-
ported here, these papers find that tight priors on the persistence of the predictor
variable tend to deliver stronger evidence for predictability of stock returns.

3. Steady-state return prediction

The papers discussed in the previous section address the question of whether the
equity premium varies with market valuations, or whether it is constant. Even
if one believes that the equity premium is time varying, however, there remains
the important question of how best to estimate it at each point in time. Given
the noise in stock returns, equity premium models with multiple free coefficients
are hard to estimate and may fail out of sample because of errors in estimating the
coefficients. Indeed, Goyal and Welch (2007) argue that almost all the regression
models proposed in the recent literature fail to beat the historical sample mean
when predicting excess stock returns out of sample.

In response to Goyal and Welch, Campbell and Thompson (2007) propose to
use steady-state valuation models to estimate the equity premium. Such models
tightly restrict the way in which historical data are used to predict future returns,
and Campbell and Thompson find that they work well out of sample. Fama and
French (2002) and Pastor, Sinha, and Swaminathan (2007) also use this approach
to analyse the equity premium. The approach is analogous to the familiar proce-
dure of forecasting the return on a bond, using its yield rather than its historical
average return.

The classic steady-state model is the Gordon growth model, named after
Canadian economist Myron Gordon. The model describes the level of the
dividend-price ratio in a steady state with a constant discount rate and growth
rate. Using upper-case letters to denote levels of variables, the Gordon growth
model can be written as

S =R-G. (11)

This formula can be used directly with historical dividend growth rates, but it
can also be rewritten in several ways that suggest alternative empirical strategies
for forecasting stock returns. First, one can substitute out growth by using the
steady-state relation between growth and accounting return on equity,

D
G = (1 - E) ROE, (12)

where D/E is the payout ratio, to obtain a growth-adjusted return forecast
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. D D
Rpp= 5+ <1 - —) ROE. (13)

This return forecast is linear in D/P, with a slope coefficient of one and an inter-
cept that is determined by the reinvestment rate and profitability. Importantly,
neither the slope coefficient nor the intercept need to be estimated from noisy
historical stock returns.

Second, one can restate the model in terms of the earnings-price ratio by using
D/P = (D/E)(E/P) to obtain

. D\ E D
Rip=(=2Z)=+(1-=)ROE 14
EP (E)P+( E) ’ (14)

a payout-ratio-weighted average of the earnings-price ratio and the accounting
return on equity. When return on equity equals the expected return, as might be
the case in long-run equilibrium, then this implies that Rzp = E/ P.

Finally, one can rewrite the model in terms of the book-market ratio. Since
E/P = (B/M)ROE,

R ROE|1 b(B 1
BM = |: +E<A_4_ )] (15)

To use these formulas in practice, one must decide how to combine histori-
cal and contemporaneous data on the right-hand-side variables. Campbell and
Thompson (2007) follow Fama and French (2002) by using historical average data
on payouts and profitability, but differ from them by using current rather than
historical average data on valuation ratios to obtain a return forecast conditional
on the market’s current valuation level. This procedure assumes that movements
in valuation ratios, relative to historical cash flows, are explained by permanent
changes in expected returns, so that each percentage point increase in the level
of the dividend-price ratio generates a percentage point increase in the return
forecast. It is a compromise between the view that valuation ratios are driven by
changing forecasts of profitability, in which case the implied movements in re-
turns would be smaller, and the view that valuation ratios are driven by temporary
changes in discount rates, in which case the implied return movements would be
larger, as discussed in the previous section.

Campbell and Thompson evaluate the out-of-sample performance of these
models and several other variants over the period 1927-2005 and subsamples
with breakpoints at 1956 and 1980. They find that steady-state valuation models
typically perform better when more theoretical restrictions are imposed, and
that they almost always outperform the historical mean return as a predictor of
future returns. Dividend-based and earnings-based models, equations (13) and
(14), generally appear to be more successful than the book-market model (15).
In the next section I illustrate this approach using a model that averages both



10 1Y. Campbell

the dividend-price ratio and the recent history of earnings to generate a return
forecast that is a blend of those from (13) and (14).

3.1. The Gordon model with a random walk dividend-price ratio
It may at first sight appear strange that steady-state valuation models based
on the Gordon growth model perform well, given that they assume constant
valuation ratios, while in the data valuation ratios vary in a highly persistent
manner. [t turns out, however, that a variant of the Gordon growth model can be
derived using the assumption that the log dividend-price ratio follows a random
walk. Under this assumption the Campbell-Shiller loglinear model, used in the
previous section, breaks down because the dividend-price ratio has no fixed mean
around which to take a loglinear approximation. However, in this case a suitable
version of the original Gordon growth model is available to take the place of the
Campbell-Shiller model.

To show this I assume, as in the Gordon growth model, that the dividend is
known one period in advance. Then we can write

= exp(x), (16)

where x, now denotes the log dividend-price ratio using a forward or indicated
dividend rather than a historical dividend. I assume that x, follows a random
walk:

Xt = Xi—1 +8r. (17)

Since the dividend growth rate is known one period in advance, I can write

Dy

t

=1+ G, = exp(g). (13)

Finally, I assume that x,;; and g,.; are conditionally normal given time ¢ infor-
mation.
The definition of the stock return implies that

P+ D D D,» D Do\ 7!
1+ RJFI — t+1 t+1 — 1+1 + 1+2 1+1 1+2
P, P, Dy P\ Py

= exp(x)[1 + exp(gi+1 — Xi41)]- (19)
The conditionally expected stock return can be calculated using the formula for

the conditional expectation of lognormally distributed random variables and the
martingale property that E; x,,1 = x;:
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E/(1 4+ R11) = exp(x)[1 + E; exp(gr41 — Xi41)]
= exp(x,)[l + exp (E,gtH — X+ 0g2/2 + a?/Z — agx)]

_ Dy

+ exp(E/gi+1) exp(Var,(py1 — pi)/2). (20)

t

Finally, the right-hand side of (20) can be approximated using the facts that for
small y, exp (y) ~ 1 + y, and that unexpected log stock returns are approximately
equal to unexpected changes in log stock prices:

Dy

Et(l + Rr+l) ~

1
+exp(Eigiq1) + Evarf(rlJrl)' (21

!

This equation expresses the expected stock return as the level of the dividend
yield, plus geometric average dividend growth, plus one-half the variance of stock
returns. In the original Gordon model, ai = 0, so the variance of stock returns
equals the variance of dividend growth. Since arithmetic average dividend growth
equals geometric average dividend growth plus one-half the variance of dividend
growth, in this case we get the original Gordon formula that the arithmetic average
stock return equals dividend yield plus arithmetic average dividend growth.

If one subtracts half the variance of stock returns from each side of (20), one
finds that the geometric average stock return equals the level of the dividend-price
ratio plus the geometric average of dividend growth. Under the assumptions of the
original Gordon model, the geometric implementation of the model is equivalent
to an arithmetic implementation because stock returns and dividend growth have
the same variance, so their geometric and arithmetic averages differ by the same
amount. In the data, however, returns are much more volatile, so the geometric
implementation and the arithmetic implementation are different. The analysis
here shows that the geometric implementation is correct. Interestingly, this is
exactly the way in which the model is used by Siegel (1994).

4. What is the equity premium today?

I now use a version of the above methodology, starting from equation (14), to
estimate the equity premium. Following the previous discussion, I first estimate
the conditional geometric average stock return, then subtract the real interest
rate to get an equity premium number, and finally discuss the adjustment that
is needed to convert from a geometric average to an arithmetic average equity
premium. I look at data for the world as a whole (measured using the Morgan
Stanley Capital International all-world index), and also for the U.S. and Canada,
over the period from 1982 through the end of March 2007.

Figure 1 shows that for all three indices smoothed earnings-price ratios,
with earnings smoothed over three years to eliminate cyclical noise, have fallen
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FIGURE 1 Three-year smoothed earnings-price ratios in the world, the U.S., and Canada

dramatically since the early 1980s and have been in the 3% to 5% range for the
last ten years. During the same period, however, figure 2 shows that profitability
has increased from a long-run historical average of around 6% to much higher
values around 10%. Meanwhile, payout ratios have fluctuated widely around an
average of about 50%.

In constructing a return forecast, it is desirable to combine historical earn-
ings with some forward-looking measure of earnings. One possibility is to use
analysts’ earnings forecasts (Pastor, Sinha, and Swaminathan 2007); another is
to use dividends. I average historical earnings, smoothed over three years, and
the current dividend, divided by the payout rate, to construct a forward-looking
measure of permanent earnings that can be used in equation (14).

When I put these numbers together, an earnings-based estimate of the real
return on U.S. equities, assuming constant 6% real profitability and a 50% pay-
out rate, was about 9% in the early 1980s and fell to just above 4% in the year
2000. Since then it has increased to slightly over 5%. This estimate assumes that
profitability and payouts are best forecast to be constant; alternatively, if one
uses the three-year moving average of profitability illustrated in figure 2, and
a similar three-year moving average of the payout ratio, the current real return
estimate increases by almost 4% to 9%, reflecting the high recent profitability
and low payout ratios of U.S. corporations. At the world level, the current real
return number is comparable to the U.S. number if a fixed profitability estimate
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FIGURE 2 Three-year smoothed profitability in the world, the U.S., and Canada

is used, but the adjustment for recent profitability and payouts is much smaller,
only slightly above 2%. The Canadian real return number is also very similar to
that in the U.S. on the basis of fixed profitability, but lower Canadian profitability
and higher payouts in the last few years imply that the use of recent data increases
the estimated real return by less than 2%.

To convert these numbers into estimates of the equity premium, one needs to
subtract a safe real interest rate. Figure 3 plots real yields on inflation-indexed
bonds in three large markets, the U.K., the U.S., and Canada. The figure shows
that the average real yield on inflation-indexed bonds across the three countries
was about 3.5% in the 1990s but fell below 2% in the early 2000s. By the end of
March 2007, it had recovered to just over 2%.

The implied current equity premium, assuming constant profitability and pay-
outs, is just over 3%: 3.3% for the world as a whole, 3.2% for the U.S., and 3.1% for
Canada. If instead one uses recent profitability and payouts, the current equity
premium is 5.7% for the world as a whole, a startling 6.9% for the U.S., and 5.0%
for Canada. Figures 4, 5, and 6 illustrate the history of the equity premium in the
world, the U.S., and Canada under these two alternative assumptions.

Obviously a key question is whether the high profitability of global, and partic-
ularly U.S., corporations can be expected to continue. On the one hand, globaliza-
tion has increased the supply of labour relative to capital, reducing wage pressure
and increasing profitability; on the other hand, profitability has been increased
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FIGURE 5 The U.S. equity premium since 1982
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by favourable business cycle and political conditions that may not persist. His-
torically, profitability has shown temporary fluctuations and low payout rates
(high reinvestment rates) have predicted declining profitability. Also, equity pre-
mium estimates based on current profitability and payout rates have been highly
volatile, even turning negative on occasion. For both these reasons it seems wise
to place considerably more weight on long-term averages than on recent data. If
one puts a weight of 0.75 on the long-term average, with 0.25 on the recent data,
the implied equity premium at the end of March 2007 is in the range 3.6% to
4.1%: 3.9% in the world as a whole, 4.1% in the U.S., and 3.6% in Canada. This
number is a geometric average equity premium; for an arithmetic average, one
should add one-half the variance of stock returns, or almost 1.3% if stock returns
have a conditional standard deviation of 16%. The resulting arithmetic equity
premium numbers are in the range 4.9% to 5.4%. Note that the equity premium
is this high in large part because the safe real interest rate has declined over the
past decade, as illustrated in figure 3.

These numbers are lower than historical average excess stock returns reported
by Dimson, Marsh, and Staunton (2006). Using data for the period 1900-2005,
Dimson, Marsh, and Staunton report geometric average equity premia of 4.7%
for the world as a whole, 5.5% for the U.S., and 4.5% for Canada. The dif-
ference reflects two facts. First, historical average returns have been driven up
by declining valuation ratios; this effect cannot be expected to continue in the
future because valuation ratios should not have trends, a point emphasized by
Fama and French (2002). Second, historical average returns were obtained by in-
vestors who paid lower stock prices and thus benefited from higher dividend-price
ratios.

It is interesting to note that chief financial officers of major corporations,
surveyed by Graham and Harvey (2007), have modest expectations of the equity
premium, which implies that they do not expect recent profitability to continue.
Their median estimate of the geometric average U.S. equity premium at the end
of November 2006 was 3.4%, much closer to the constant-profitability number
reported here than to the recent-profitability number and far below the historical
average equity premium.

5. Return prediction with cross-sectional variables

Finance theory can also be used to predict excess stock returns using information
in the cross-section of stock prices. This is valuable both to corroborate the
predictions from aggregate valuation ratios and possibly as a way to pick up
higher-frequency components of the equity premium that may be missed by a
steady-state approach.

Polk, Thompson, and Vuolteenaho (2006) argue that if the Capital Asset Pric-
ing Model (CAPM) is true, then a high equity premium implies low prices for
stocks that have high betas with the aggregate market index. That is, high-beta
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stocks should be value stocks with low ratios of market prices to accounting mea-
sures of fundamental value. Reversing the argument, value stocks should tend
to have high betas. This was true in the mid-twentieth-century, roughly from the
1930s through the 1950s, but in recent decades growth stocks have had higher be-
tas than value stocks (Franzoni 2006). Polk, Thompson, and Vuolteenaho argue
that this change in cross-sectional stock pricing reflects a decline in the equity
premium. They construct a predictor of the aggregate market return, based on
the relative pricing of high- and low-beta stocks, and show that it correlates well
with the smoothed earnings-price ratio except in the early 1980s when inflation
may have distorted the relationship.

It is possible to push this idea even further, exploiting the fact that the CAPM
may not fully describe the cross-section of stock returns when returns are pre-
dictable in the time series. Merton (1973) developed an intertemporal CAPM
(ICAPM) that showed that in the presence of time-varying expected returns,
long-lived investors care not only about shocks to their wealth but also about
shocks to the expected return on wealth. Intuitively, they value wealth not for
its own sake but for the consumption stream it can provide; thus, they want to
hedge against declines in the rate of return just as much as against declines in
market value. Campbell (1993) implemented this idea using a vector autoregres-
sion (VAR) to break market movements into permanent movements driven by
news about cash flows and temporary movements driven by news about discount
rates. Long-lived investors are more concerned about the former than about the
latter. Thus, stocks that covary with cash-flow news should have higher average
returns than stocks that covary with discount-rate news, when betas with the
overall market return are controlled for.

One of the main deviations from the CAPM in recent decades has been the
value effect, the high average returns that value stocks have delivered despite their
low market betas. If the ICAPM is to explain the value effect, it must be that value
stocks covary with cash-flow news while growth stocks covary with discount-rate
news. This implies that a moving average of past excess returns on growth stocks
should be a good predictor of aggregate stock returns.

The value spread, the relative valuation of value and growth stocks (normally
measured as the difference between the log book-market ratios of these two types
of stocks) is one possible summary of past excess returns on growth stocks.
Eleswarapu and Reinganum (2004) find that the value spread for small stocks
predicts the aggregate market return, and Campbell and Vuolteenaho (2004) use
the same variable in a VAR model to estimate and test the ICAPM. They find
that the ICAPM explains the average returns of value and growth stocks much
better than does the standard CAPM. Cohen, Polk, and Vuolteenaho (2006) and
Campbell, Polk, and Vuolteenaho (2007) explore the robustness of these results,
using both VAR-based and direct measures of cash-flow and discount-rate news.
Empirically, the effect of including the small-stock value spread in a model of the
equity premium is to lower the estimated equity premium at the turn of the mil-
lennium, when growth stocks were abnormally expensive relative to value stocks,
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and to increase it in 2006 and early 2007, when growth stocks were abnormally
cheap.

All this work relies on theoretically motivated, but not fully restricted, time-
series models of the aggregate market return. A natural next step is to use the
theoretical restrictions of the ICAPM to jointly estimate a time-series model of
the aggregate market return and a cross-sectional model of average stock returns.
Campbell (1996) was an early implementation of this approach, but that paper
did not find systematic deviations from the CAPM because it did not use the
information in the relative prices of growth and value stocks. Recent research
suggests that with the proper information variables and test assets, cross-sectional
information can play an important role in a jointly estimated model of the equity
premium.

6. Conclusion

In this paper I have tried to illustrate the usefulness of finance theory for statistical
analysis of stock returns, in particular for estimation of the equity premium. The
literature on this topic is vast, and inevitably I have neglected some important
aspects. Five omissions deserve special mention.

First, I have not reviewed the simple but important point that excess stock
returns should be difficult to predict, because highly predictable excess returns
would imply extremely large profits for market-timing investors. Campbell and
Thompson (2007) explore the mapping from R statistics in predictive regressions
to profits and welfare gains for market timers. The basic lesson is that investors
should be suspicious of predictive regressions with high R statistics, asking the
old question, ‘If you’re so smart, why aren’t you rich?’

Second, I have confined attention to short-term predictive regressions and
have not considered direct forecasts of long-horizon returns. It has been known
since Fama and French (1988) that long-horizon regressions often have higher R?
statistics than short-horizon regressions, but their statistical properties are con-
troversial. Campbell (2001) and Cochrane (2007) argue that in certain circum-
stances, long-horizon regressions can have superior power to detect predictability
when in fact it exists.

Third, I have not discussed recent work that uses finance theory to infer the
equity premium from the actions of market participants. Lettau and Ludvigson
(2001), for example, argue that the level of consumption in relation to aggregate
financial wealth and labour income reveals consumers’ expectations of future
stock returns. In a similar spirit Baker and Wurgler (2000) use the financing
decisions of corporations to infer corporate managers’ beliefs about expected
stock returns.

Fourth, I have presented estimates of the equity premium without discussing
the uncertainty of these estimates. I have suggested that finance theory can reduce
our uncertainty about the equity premium, but a more formal Bayesian analysis
would be needed to quantify this effect.
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Finally, I have not attempted to review the important body of empirical work
on the estimation of stock market risk. Mechanically, the volatility of stock re-
turns determines the wedge between geometric and arithmetic average stock re-
turns. Economically, both risk and return matter to investors, and it is plausible
that changing risk is one factor that drives the changing equity premium. Mer-
ton (1980), Campbell (1987), French, Schwert, and Stambaugh (1987), Harvey
(1989), and Glosten, Jagannathan, and Runkle (1993) are a few of the earlier pa-
pers that explore this relation. Recent contributions by Ghysels, Santa-Clara, and
Valkanov (2005) and Pastor, Sinha, and Swaminathan (2007) find that the equity
premium does covary positively with estimated risk, but that this effect does not
explain the predictability of stock returns from valuation ratios or interest rates.

Despite the size and complexity of the literature on the equity premium, it
has a simple unifying theme. Campbell, Lo, and MacKinlay (1997) argue that
‘what distinguishes financial economics is the central role that uncertainty plays
in both financial theory and its empirical implementation.” Theory tells us why
stock returns are so hard to predict. But it also holds out the promise of better
prediction than we can hope to achieve by purely statistical forecasting methods.
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INTRODUCTION

In recent years there have been a variety of proposals that would change the current
Social Security system to include some form of investment of funds in private equities. These
proposals include allowing or requiring individuals to use a portion of the payroll tax to fund
individual investment accounts, either as part of the Social Security system or as an addition
to it. They also include proposals to require the government to invest a portion of the Social
Security Trust Funds in equities.

A key element in evaluating these proposals is the rate of return that can be expected
on such investments. The members of the 1994-1996 Advisory Council on Social Security
agreed to use a real annual rate of 7 percent (the average for the period 1900-1995) to
compare the three plans put forward by the Council. The Office of the Chief Actuary
(OCACT) of the Social Security Administration has continued to use 7 percent to evaluate
proposals for investment in stocks. However, there is a question as to whether the historical
rate for the last century should be used to make long-term projections over the coming
decades or whether an alternative rate or range of rates is more appropriate.

This document includes papers by three distinguished economists that examine this
important question, including the issue of how to reflect the higher risk inherent in stock
investment relative to investment in U.S. Treasury securities. The papers are by John
Campbell, Otto Eckstein Professor of Applied Economics at Harvard University; Peter
Diamond, Institute Professor at the Massachusetts Institute of Technology; and John Shoven,
Charles Schwab Professor of Economics at Stanford University. The Board is publishing
them in order to make them available to policy makers and members of the public who are
interested in the issue of how to ensure the long-term solvency of the Social Security system.

The papers (which have been updated for purposes of this document) were the basis
for a discussion sponsored by the Social Security Advisory Board on May 31, 2001. The
purpose of the discussion was to enable individuals from OCACT who have the responsibility
of estimating the effects of changes in the Social Security system to hear a range of views on
the likely real yields on equities over the long term. Participants in the discussion from
OCACT included Stephen Goss, Chief Actuary; Alice Wade, Deputy Chief Actuary; Patrick
Skirvin, Lead Economist; and Anthony Cheng, Economist.

Participants also included three other distinguished economists who were on the 1999
Technical Panel on Assumptions and Methods: Eugene Steuerle, Senior Fellow, The Urban
Institute; Deborah Lucas, Professor of Finance, Northwestern University and currently Chief
Economist, Congressional Budget Office; and Andrew Samwick, Assistant Professor of
Economics, Dartmouth College. The 1999 Technical Panel, which was sponsored by the
Advisory Board, was charged with reviewing the assumptions and methods used in the long-
term projections of the Social Security Trust Funds. The Panel also examined the question of
how to evaluate the returns and risks involved in stock market investments. The Panel’s
report was published by the Board in November 1999 and is available on the Board’s Web site
(Www.ssab.gov).







Forecasting U.S. Equity Returns in the 21st Century

John Y. Campbell, Professor of Economics
Harvard University
July 2001

What returns should investors expect the U.S. stock market to deliver on average during the
next century? Does the experience of the last century provide a reliable guide to the future? In
this short note I first discuss alternative methodologies for forecasting average future equity
returns, then discuss current market conditions, and finally draw conclusions for long-term return
forecasts. Throughout I work in real, that is inflation-adjusted, terms.

I. Methods for Forecasting Returns

1. Average past returns

Perhaps the simplest way to forecast future returns is to use some average of past returns.
Very naturally, this method has been favored by many investors and analysts. However there are
several difficulties with it.

a) Geometric average or arithmetic average? The geometric average return is the
cumulative past return on U.S. equities, annualized. Siegel (1998) studies long-term historical
data on value-weighted U.S. share indexes. He reports a geometric average of 7.0% over two
different sample periods, 1802-1997 and 1871-1997. The arithmetic average return is the average
of one-year past returns on U.S. equities. It is considerably higher than the geometric average
return, 8.5% over 1802-1997 and 8.7% over 1871-1997}

When returns are serially uncorrelated, the arithmetic average represents the best forecast of
future return in any randomly selected future year. For long holding periods, the best forecast is
the arithmetic average compounded up appropriately. If one is making a 75-year forecast, for
example, one should forecast a cumulative return of 1.085™ based on 1802-1997 data.

When returns are negatively serially correlated, however, the arithmetic average is not
necessarily superior as a forecast of long-term future returns. To understand this, consider an
extreme example in which prices alternate deterministically between 100 and 150. The return is
50% when prices rise, and -33% when prices fall. Over any even number of periods, the
geometric average return is zero, but the arithmetic average return is 8.5%. In this case the
arithmetic average return is misleading because it fails to take account of the fact that high returns
always multiply a low initial price of 100, while low returns always multiply a high initial price of

!'When returns are lognormally distributed, the difference between the two averages is approximately one-half
the variance of returns. Since stock returns have an annual standard deviation of about 18% over these long
periods, the predicted difference is 0.182/2=0.016 or 1.6%. This closely matches the difference in the data.
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150. The geometric average is a better indication of long-term future prospects in this
example.?

This point is not just a theoretical curiosity, because in the historical data summarized by
Siegel, there is strong evidence that the stock market is mean-reverting. That is, periods of
high returns tend to be followed by periods of lower returns. This suggests that the arithmetic
average return probably overstates expected future returns over long periods.

b) Returns are very noisy. The randomness in stock returns is extreme. With an annual
standard deviation of real return of 18%, and 100 years of past data, a single year’s stock
return that is only one standard deviation above average increases the average return by 18
basis points. A lucky year that is two standard deviations above average increases the average
return by 36 basis points. Even when a century or more of past data is used, forecasts based
on historical average returns are likely to change substantially from one year to the next.

¢) Realized returns rise when expected returns fall. To the extent that expected future
equity returns are not constant, but change over time, they can have perverse effects on
realized returns. Suppose for example that investors become more risk-tolerant and reduce
the future return that they demand from equities. If expected future cash flows are
unchanged, this drives up prices and realized returns. Thus an estimate of future returns
based on average past realized returns will tend to increase just as expected future returns are
declining.

Something like this probably occurred in the late 1990’s. A single good year can have a
major effect on historical average returns, and several successive good years have an even
larger effect. But it would be a mistake to react to the spectacular returns of 1995-99 by
increasing estimates of 21% Century returns.

d) Unpalatable implications. Fama and French (2000) point out that average past U.S.
stock returns are so high that they exceed estimates of the return to equity (ROE) calculated
for U.S. corporations from accounting data. Thus if one uses average past stock returns to
estimate the cost of capital, the implication is that U.S. corporate investments have destroyed
value; corporations should instead have been paying all their earnings out to stockholders.
This conclusion is so hard to believe that it further undermines confidence in the average-
return methodology.

One variation of the average-past-returns approach is worth discussing. One might take
the view that average past equity returns in other countries provide relevant evidence about
U.S. equity returns. Standard international data from Morgan Stanley Capital International,

2 One crude way to handle this problem is to measure the annualized variance of returns over a period
such as 20 years that is long enough for returns to be approximately serially uncorrelated, and then to adjust
the geometric average up by one-half the annualized 20-year variance as would be appropriate if returns are
lognormally distributed. Campbell and Viceira (2001, Figure 4.2) report an annualized 20-year standard
deviation of about 14% in long-term annual U.S. data, which would imply an adjustment of
0.142/2=0.010 or 1.0%.



available since the early 1970’s, show that equity returns in most other industrialized countries
have been about as high as those in the U.S. The exceptions are the heavily commodity-
dependent markets of Australia and Canada, and the very small Italian market (Campbell 1999).
Jorion and Goetzmann (1999) argue that other countries’ returns were lower than U.S. returns in
the early 20" Century, but this conclusion appears to be sensitive to their omission of the dividend
component of return (Dimson, Marsh, and Staunton 2000). Thus the use of international data
does not change the basic message that the equity market has delivered high average returns in the
past.

2. Valuation ratios

An alternative approach is to use valuation ratios—ratios of stock prices to accounting
measures of value such as dividends or earnings—to forecast future returns. In a model with
constant valuation ratios and growth rates, the famous Gordon growth model says that the
dividend-price ratio

D , (1)
5=R-G,

where R is the discount rate or expected equity return, and ( is the growth rate of dividends
(equal to the growth rate of prices when the valuation ratio is constant). This formula can be
applied either to price per share and conventional dividends per share, or to the total value of the
firm and total cash paid out by the firm (including share repurchases). A less well-known but just
as useful formula says that in steady state, where earnings growth comes from reinvestment of
retained earnings which earn an accounting ROE equal to the discount rate R,

E (2)
P—R.

Over long periods of time summarized by Siegel (1998), these formulas give results consistent
with average realized returns. Over the period 1802-1997, for example, the average dividend-
price ratio was 5.4% while the geometric average growth rate of prices was 1.6%. These
numbers add to the geometric average return of 7.0%. Over the period 1871-1997 the average
dividend-price ratio was 4.9% while the geometric average growth rate of prices was 2.1%, again
adding to 7.0%. Similarly, Campbell and Shiller (2001) report that the average P/E ratio for S&P
500 shares over the period 1872-2000 was 14.5. The reciprocal of this is 6.9%, consistent with
average realized returns.

When valuation ratios and growth rates change over time, these formulas are no longer
exactly correct. Campbell and Shiller (1988) and Vuolteenaho (2000) derive dynamic versions of
the formulas that can be used in this context. Campbell and Shiller show, for example, that the
log dividend-price ratio is a discounted sum of expected future discount rates, less a discounted
sum of expected future dividend growth rates. In this note I will work with the simpler
deterministic formulas.



II. Current Market Conditions

Current valuation ratios are wildly different from historical averages, reflecting the
unprecedented bull market of the last 20 years, and particularly the late 1990’s. The attached
figure, taken from Campbell and Shiller (2001), illustrates this point. (See p. 9) The bottom left
panel shows the dividend-price ratio D/P in January of each year from 1872-2000. The long-term
historical average is 4.7%, but D/P has fallen dramatically since 1982 to about 1.2% in January
2000 (and 1.4% today).

The dividend-price ratio may have fallen in part because of shifts in corporate financial policy.
An increased tendency for firms to repurchase shares rather than pay dividends increases the
growth rate of dividends per share, by shrinking the number of shares. Thus it increases G in the
Gordon growth formula and reduces conventionally measured D/P. One way to correct for this is
to add repurchases to conventional dividends. Recent estimates of this effect by Liang and Sharpe
(1999) suggest that it may be an upward adjustment of 75 to 100 basis points, and more in some
years. Of course, this is not nearly sufficient to explain the recent decline in D/P.

Alternatively, one can look at the price-earnings ratio. The top left panel of the figure shows
P/E over the same period. This has been high in recent years, but there are a number of earlier
peaks that are comparable. Close inspection of these peaks shows that they often occur in years
such as 1992, 1934, and 1922 when recessions caused temporary drops in (previous-year)
earnings. To smooth out this effect, Campbell and Shiller (2001), following Graham and Dodd
(1934), advocate averaging earnings over 10 years. The price-averaged earnings ratio is
illustrated in the top right panel of the figure. This peaked at 45 in January 2000; the previous
peak was 28 in 1929. The decline in the S&P 500 since January 2000 has only brought the ratio
down to the mid-30’s, still higher than any level seen before the late 1990’s.

The final panel in the figure, on the bottom right, shows the ratio of current to 10-year
average earnings. This ratio has been high in recent years, reflecting robust earnings growth
during the 1990’s, but it is not unprecedentedly high. The really unusual feature of the recent
stock market is the level of prices, not the growth of earnings.

I11. Implications for Future Returns

The implications of current valuations for future returns depend on whether the market has
reached a new steady state, in which current valuations will persist, or whether these valuations
are the result of some transitory phenomenon.

If current valuations represent a new steady state, then they imply a substantial decline in the
equity returns that can be expected in the future. Using Campbell and Shiller’s (2001) data, the
unadjusted dividend-price ratio has declined by 3.3 percentage points from the historical average.
Even adjusting for share repurchases, the decline is at least 2.3 percentage points. Assuming
constant long-term growth of the economy, this would imply that the geometric average return on
equity is no longer 7%, but 3.7% or at most 4.7%. Looking at the price-averaged earnings ratio,



adjusting for the typical ratio of current to averaged earnings, gives an even lower estimate.
Current earnings are normally 1.12 times averaged earnings; 1.12/35=0.032, implying a 3.2%
return forecast. These forecasts allow for only a very modest equity premium relative to the
yield on long-term inflation-indexed bonds, currently about 3.5%, or the 3% safe real return
assumed recently by the Trustees.

If current valuations are transitory, then it matters critically what happens to restore
traditional valuation ratios. One possibility is that earnings and dividends are below their long-
run trend levels; rapid earnings and dividend growth will restore traditional valuations without
any declines in equity returns below historical levels. While this is always a possibility,
Campbell and Shiller (2001) show that it would be historically unprecedented. The U.S. stock
market has an extremely poor record of predicting future earnings and dividend growth.
Historically stock prices have increased relative to earnings during decades of rapid earnings
growth, such as the 1920’s, 1960’s, or 1990’s, as if the stock market anticipates that rapid
earnings growth will continue in the next decade. However there is no systematic tendency for
a profitable decade to be followed by a second profitable decade; the 1920’s, for example, were
followed by the 1930’s and the 1960’s by the 1970’s. Thus stock market optimism often fails to
be justified by subsequent earning growth.?

A second possibility is that stock prices will decline or stagnate until traditional valuations
are restored. This has occurred at various times in the past after periods of unusually high stock
prices, notably the 1900’s and 1910’s, the 1930’s, and the 1970’s. This would imply extremely
low and perhaps even negative returns during the adjustment period, and then higher returns
afterwards.

The unprecedented nature of recent stock market behavior makes it impossible to base
forecasts on historical patterns alone. One must also form a view about what happened to drive
stock prices up during the 1980’s and particularly the 1990’s. One view is that there has been a
structural decline in the equity premium, driven either by the correction of mistaken perceptions
of risk (aided perhaps by the work of economists on the equity premium puzzle), or by the
reduction of barriers to participation and diversification by small investors.* Economists such as
McGrattan and Prescott (2001) and Jagannathan, McGrattan, and Scherbina (2001) argue that
the structural equity premium is now close to zero, consistent with theoretical models in which
investors effectively share risks and have modest risk aversion, and consistent with the view that
the U.S. market has reached a new steady state.

3 Vuolteenaho (2000) notes, however, that U.S. corporations were unusually profitable in the late 1990’s and
that profitability has some predictive power for future earnings growth.

4Heaton and Lucas (1999) model barriers of this sort. It is hard to get large effects of increased participation
on stock prices unless initial participation levels are extremely low. Furthermore, one must keep in mind that
what matters for pricing is the wealth-weighted participation rate, that is, the probability that a randomly
selected dollar of wealth is held by an individual who can participate in the market. This is higher than the
equal-weighted participation rate, the probability that a randomly selected individual can participate.



An alternative view is that the equity premium has declined only temporarily, either because
investors irrationally overreacted to positive fundamental news in the 1990’s (Shiller 2000), or
because the strong economy made investors more tolerant of risk.> On this view the equity
premium will return to historical levels, implying extremely poor near-term returns and higher
returns in the more distant future after traditional valuations have been restored.

It is too soon to tell which of these views is correct, and I believe it is sensible to put some
weight on each of them. That is, I expect valuation ratios to return part way but not fully to
traditional levels.¢ A rough guess for the long term, after the adjustment process is complete,
might be a geometric average equity return of 5% to 5.5% or an arithmetic average return of
6.5% to 7%.

If equity returns are indeed lower on average in the future, it is likely that short-term and
long-term real interest rates will be somewhat higher. That is, the total return to the corporate
capital stock is determined primarily by the production side of the economy and by national saving
and international capital flows; the division of total return between riskier and safer assets is
determined primarily by investor attitudes towards risk. Reduced risk aversion then reduces the
equity premium both by driving down the equity return and by driving up the riskless interest rate.
The yield on long-term inflation-indexed Treasury securities (TIPS) is about 3.5%, while short-
term real interest rates have recently averaged about 3%. Thus 3% to 3.5% would be a
reasonable guess for safe real interest rates in the future, implying a long-run average equity
premium of 1.5% to 2.5% in geometric terms or about 3% to 4% in arithmetic terms.

Finally, I note that it is tricky to use these numbers appropriately in policy evaluation.
Average equity returns should never be used in base-case calculations without showing alternative
calculations to reflect the possibilities that realized returns will be higher or lower than average.
These calculations should include an alternative in which equities underperform Treasury bills.
Even if the probability of underperformance is small over a long holding period, it cannot be zero
or the stock market would be offering an arbitrage opportunity or “free lunch”. Equally
important, the bad states of the world in which underperformance occurs are heavily weighted by
risk-averse investors. Thus policy evaluation should use a broad range of returns to reflect the
uncertainty about long-run stock market performance.

5 Campbell and Cochrane (1999) present a model in which investors judge their well-being by their
consumption relative to a recent average of past aggregate consumption. In this model investors are more risk-
tolerant when consumption grows rapidly and they have a “cushion of comfort™ relative to their minimum
expectations. The Campbell-Cochrane model fits past cyclical variations in the stock market, which will likely
continue in the future, but it is hard to explain the extreme recent movements using this model.

¢This compromise view also implies that negative serial correlation, or mean-reversion, is likely to remain a
characteristic of stock returns in the 21 Century.
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What Stock Market Returns to
Expect for the Future: An Update

Peter A. Diamond, Professor of Economics
Massachusetts Institute of Technology
July 23, 2001

This note updates the calculations in my previous analysis of this issue (Social Security
Bulletin, 2000, vol. 63, no. 2, pp. 38-52).* The calculations address two issues. First, what are
the implications of assuming an annual 7% real return on equities throughout the next 75 years
(along with the assumptions in the Trustees’ Report), as has been the practice in OCACT
projections of Social Security reform proposals that include equities. While the numbers are
changed some from those based on the end of 1998, calculations done for the end of 2000 and the
end of the first quarter of 2001 continue to show that a 7% return throughout the next 75 years
from these starting points is implausible.

Second, what are the implications for stock market values in ten years if there is to be a lower
rate of return for the next decade, followed by a return to the historical average return thereafter.
As before, the returns over the next decade need to be very low, indeed an unchanged nominal
value for stocks at the end of the decade is roughly consistent with close to a 7% return thereafter.

The calculations reported here are based on the Gordon formula, relating stock values to
returns and the growth of returns. A first step in considering stock market returns is to project
the future net cash flow to stockholders. This is normally done in three steps. First is to estimate
the current net cash flow. Second is to adjust that for reasons to believe that the long-run
relationship to GDP may be different from the current relationship. And third is to assume a
constant relationship to GDP given the first two steps.

The cash flow to holders of publicly traded stocks as a whole contains many pieces. Easy to
measure is the flow of dividends. Then there is the cash flow arising from share repurchase. This
happens in two ways — direct repurchase of a corporation’s own shares and acquisition of the
shares of other corporations for cash or debt. Sometimes acquired shares are retired and
sometimes they are not. This may be a complication in estimation given how data are presented —
I have not reviewed measurement in data sources.

In order to maintain any given fraction of the value of shares outstanding, there are also pieces
that are equivalent to negative cash flows. When employees exercise stock options and so acquire
shares at less than market value, there is a dilution of the stock value of existing owners. This can
be approached by thinking about the excess of market value over exercise price or by considering
the value of options that are given to employees.

* See article beginning on p. 17.

I am grateful to Mauricio Soto for excellent research assistance, doing the calculations reported here. I am
also grateful for financial support from the Retirement Research Center at Boston College.
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Some existing firms go out of business while new firms are created. For considering the return
on a given fraction of the entire outstanding traded stock, it is necessary to include the negative
cash flow associated with additional traded companies. The direct cash flow of IPO’s that are
previously owned by individuals is such a negative cash flow. In addition, the value retained by the
original owners also represents a dilution in the value of existing shareholders and also needs to be
counted. Thus actual cash flow for new firms that were previously private needs to be increased by
a multiplier — with 3 being a reasonable estimate. However, the analysis is different for new
companies that are spin-offs from existing firms. The cash flow paid for them is a negative cash
flow for shareholders as a whole. However, there is no need for a multiplier since the value of
retained shares by corporations is retained by the aggregate of current shareholders. Thus there is
a need to separate out these two types of IPO’s. I have not seen an estimate separating these two
parts.

In the methodology used in my previous paper, these various steps, along with any divergence
of the current position from a steady state, were combined to produce a range of values referred to
as adjusted dividend flow. In Table 1 are the implied ratios of stock market value to GDP at the
end of the 75-year projection period based on stock market and GDP values at the end of 1998 and
the assumptions in the 1999 Trustees’ Report as well as values at the end of 2000 and end of the
first quarter of 2001 and the assumptions in the 2001 Trustees’ Report. The Table suggests that the
7 percent assumption throughout the next 75 years is not plausible in that it requires a rise in stock
values to GDP that is implausible. The level of implausibility is not quite as high as two years ago,
but it is still implausible. A sensitivity analysis is presented in Table 2 that varies the growth rate of
GDP. Moderate increases in GDP growth above the levels assumed in the Trustees’ Report still
leave a 7% return throughout the next 75 years implausible.

Table 3 presents the size of the real drop in stock market values over the next ten years that are
sufficient for the Gordon formula to yield a steady return of 7 percent thereafter (along with
calculations for 6.5 and 6.0). Poor returns over the next ten years are needed for consistency with
a higher ultimate long-run number, almost as poor as two years ago, for a given adjusted dividend
level. Table 4 presents sensitivity analysis.

An important issue is whether it is more plausible to have a poor short-run return followed by a
return to historic yields or to believe that the long-run ultimate return has dropped. Given the rest
of the assumptions used by OCACT (particularly the assumption of a 3% real yield on long-term
Treasuries), that is tantamount to a drop in the equity premium. I think many investors are not
expecting as low a return as would be called for by the assumption that we are now in a steady
state. Therefore, I continue to think a poor return over the next decade is a more plausible
assumption. It seems sensible to lower the long-run return a little from the 7% historic norm in
recognition of the unusually long period of very high returns that we have experienced (although
one can wonder what would have happened in the late 20’s and early 30’s if Alan Greenspan had
headed the Fed). Moreover, since it is impossible to predict timing of market corrections and it is
sensible to work with a single rate of return for projection purposes, a lower rate of return is
appropriate to correct for a period of lower returns even if the correction scenario returning all the
way to 7% is right. Thus projection values around 6.0% or 6.5% seem to me appropriate for
projection purposes. Of course, a wider band is important for high and low cost projections in
order to show the extreme uncertainty associated with such a projection.
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Table 1

Projections of the Ratio of Stock Market Value
To GDP Assuming 7 Percent Real Return

End of 1998 Projections

Adjusted Dividends
2.0% 2.5% 3.0% 3.5%
2073 Market to GDP 68.49 58.32 48.16 38.00
Ratio 2073 to Current 37.76 32.15 26.55 20.95
End of 2000 Projections
Adjusted Dividends
2.0% 2.5% 3.0% 3.5%
2075 Market to GDP 4493 37.73 30.54 23.34
Ratio 2075 to Current 26.47 2223 17.99 13.75
End of First Quarter 2001 Projections
Adjusted Dividends
2.0% 2.5% 3.0% 3.5%
2075 Market to GDP 39.54 33.29 27.03 20.77
Ratio 2075 to Current 26.81 22.57 18.33 14.08
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Table 2

Projections of the Ratio of Stock Market Value
To GDP Assuming 7 Percent Real Return

End of First Quarter 2001 Projections

Adjusted Dividends

2.0% 2.5% 3.0% 3.5%
Under Current Projections
2075 Market to GDP 39.54 33.29 27.03 20.77
Ratio 2075 to Current 26.81 22.57 18.33 14.08
GDP Growth 0.1% Higher
2075 Market to GDP 36.34 30.43 2451 18.60
Ratio 2075 to Current 24.64 20.63 16.62 12.61
GDP Growth 0.3% Higher
2075 Market to GDP 30.65 25.37 20.08 14.79
Ratio 2075 to Current 20.78 17.20 13.61 10.02
GDP Growth 0.5% Higher
2075 Market to GDP 25.81 21.07 16.34 11.60
Ratio 2075 to Current 17.50 14.29 11.08 7.86

* Assuming 7% stock yield, and using 2001 trustees projections.
** Using Estimated Market Value for April 1, 2001.
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Table 3

Required Percentage Decline in Real Stock Prices Over the Following Ten Years
To Justify a 7.0, 6.5, and 6.0 Percent Return Thereafter (end 1998)

Long-run Return

Adjusted
Dividend Yield 7.0 6.5 6.0
2.0 55 51 45
2.5 44 38 31
3.0 33 26 18
3.5 21 13 4

Required Percentage Decline in Real Stock Prices Over the Following Ten Years
To Justify a 7.0, 6.5, and 6.0 Percent Return Thereafter (end 2000)

Long-run Return

Adjusted
Dividend Yield 7.0 6.5 6.0
2.0 53 48 42
2.5 41 35 28
3.0 29 22 13
3.5 17 9 -1

Source: Author’s Calculations

Note: Derived from the Gordon Formula. Dividends are assumed to grow in line with GDP,
which the OCACT assumed in 1999 is 2.0 percent over the next 10 years and 1.5 percent for
the long run; and in 2001, 2.3 percent and then 1.6 percent.
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Table 4

Required Percentage Decline in Real Stock Prices Over the Next Ten Years
To Justify a 7.0, 6.5, and 6.0 Percent Return Thereafter (end 2000)

Under Current Projections

Long-run Return

Adjusted
Dividend Yield 7.0 6.5 6.0
2.0 53 48 42
2.5 41 35 28
3.0 29 22 13
3.5 17 9 -1
GDP Growth 0.3% Higher Each Year
Long-run Return
Adjusted
Dividend Yield 7.0 6.5 6.0
2.0 48 43 36
2.5 35 28 20
3.0 23 14 4
3.5 10 0 -12

Source: Author’s Calculations

Note: Derived from the Gordon Formula. Dividends are assumed to grow
in line with GDP, which the OACT assumes is 2.3 percent over the next
10 years. For long-run GDP growth, the OACT assumes 1.6 percent.
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What Stock Market Returns to Expect for the Future?

Peter A. Diamond
Social Security Bulletin *Vol. 63 « No. 2 « 2000

High stock prices, together with projected slow economic growth, are not consistent with the
7.0 percent return that the Olffice of the Chief Actuary has generally used when evaluating
proposals with stock investments. Routes out of the inconsistency include assuming higher
GDP growth, a lower long-run stock return, or a lower short-run stock return with a 7.0
percent return on a lower base thereafter. In short, either the stock market is overvalued and
requires a correction 1o justij? a 7.0 percent return thereafter, or it is correctly valued and the
long-run return is substantially lower than 7.0 percent (or some combination of the two). This
article argues that the former view is more convincing, since accepting the “correctly valued”
hypothesis implies an implausibly small equity premium.

This article originally appeared as an Issue in Brief of the Center for Retirement Research at Boston College
(No. 2, September 1999). The research reported herein was performed pursuant to a grant from the Social
Security Administration (SSA) funded as part of the Retirement Research Consortium. The opinions and
conclusions expressed are solely those of the author and should not be construed as representing the opinions or
policy of SSA, any agency of the federal government, or the Center for Retirement Research at Boston College.

I. Summary

In evaluating proposals for reforming Social Security that involve stock investments, the
Office of the Chief Actuary (OCACT) has generally used a 7.0 percent real return for stocks. The
1994-96 Advisory Council specified that OCACT should use that return in making its 75-year
projections of investment-based reform proposals. The assumed ultimate real return on Treasury
bonds of 3.0 percent implies a long-run equity premium of 4.0 percent. There are two equity-
premium concepts: the realized equity premium, which is measured by the actual rates of return;
and the required equity premium, which investors expect to receive for being willing to hold
available stocks and bonds. Over the past two centuries, the realized premium was 3.5 percent on
average, but 5.2 percent for 1926 to 1998.

Some critics argue that the 7.0 percent projected stock returns are too high. They base their
arguments on recent developments in the capital market, the current high value of the stock
market, and the expectation of slower economic growth.

Increased use of mutual funds and the decline in their costs suggest a lower required premium,
as does the rising fraction of the American public investing in stocks. The size of the decrease is
limited, however, because the largest cost savings do not apply to the very wealthy and to large
institutional investors, who hold a much larger share of the stock market’s total value than do new
investors. These trends suggest a lower equity premium for projections than the 5.2 percent of
the past 75 years. Also, a declining required premium is likely to imply a temporary increase in
the realized premium because a rising willingness to hold stocks tends to increase their price.
Therefore, it would be a mistake during a transition period to extrapolate what may be a
temporarily high realized return. In the standard (Solow) economic growth model, an assumption
of slower long-run growth lowers the marginal product of capital if the savings rate is constant.
But lower savings as growth slows should partially or fully offset that effect.
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The present high stock prices, together with projected slow economic growth, are not
consistent with a 7.0 percent return. With a plausible level of adjusted dividends (dividends plus
net share repurchases), the ratio of stock value to gross domestic product (GDP) would rise more
than 20-fold over 75 years. Similarly, the steady-state Gordon formula—that stock returns equal
the adjusted dividend yield plus the growth rate of stock prices (equal to that of GDP)—suggests
a return of roughly 4.0 percent to 4.5 percent. Moreover, when relative stock values have been
high, returns over the following decade have tended to be low.

To eliminate the inconsistency posed by the assumed 7.0 percent return, one could assume
higher GDP growth, a lower long-run stock return, or a lower short-run stock return with a 7.0
percent return on a lower base thereafter. For example, with an adjusted dividend yield of 2.5
percent to 3.0 percent, the market would have to decline about 35 percent to 45 percent in real
terms over the next decade to reach steady state.

In short, either the stock market is overvalued and requires a correction to justify a 7.0
percent return thereafter, or it is correctly valued and the long-run return is substantially lower
than 7.0 percent (or some combination). This article argues that the “overvalued” view is more
convincing, since the “correctly valued” hypothesis implies an implausibly small equity premium.
Although OCACT could adopt a lower rate for the entire 75-year period, a better approach would
be to assume lower returns over the next decade and a 7.0 percent return thereafter.

II. Introduction

All three proposals of the 1994-96 Advisory Council on Social Security (1997) included
investment in equities. For assessing the financial effects of those proposals, the Council members
agreed to specify a 7.0 percent long-run real (inflation-adjusted) yield from stocks.! They devoted
little attention to different short-run returns from stocks.? The Social Security Administration’s
Office of the Chief Actuary (OCACT) used this 7.0 percent return, along with a 2.3 percent long-
run real yield on Treasury bonds, to project the impact of the Advisory Council’s proposals.

Since then, OCACT has generally used 7.0 percent when assessing other proposals that
include equities.® In the 1999 Social Security Trustees Report, OCACT used a higher long-term
real rate on Treasury bonds of 3.0 percent.* In the first 10 years of its projection period, OCACT
makes separate assumptions about bond rates for each year and assumes slightly lower real rates
in the short run.®> Since the assumed bond rate has risen, the assumed equity premium, defined as
the difference between yields on equities and Treasuries, has declined to 4.0 percent in the long
run.® Some critics have argued that the assumed return on stocks and the resulting equity
premium are still too high.’

This article examines the critics’ arguments and, rather than settling on a single
recommendation, considers a range of assumptions that seem reasonable.® The article:
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» Reviews the historical record on rates of return,

* Assesses the critics’ reasons why future returns may be different from those in the historical
record and examines the theory about how those rates are determined, and

* Considers two additional issues: the difference between gross and net returns, and
investment risk.

Readers should note that in this discussion, a decline in the equity premium need not be
associated with a decline in the return on stocks, since the return on bonds could increase.
Similarly, a decline in the return on stocks need not be associated with a decline in the equity
premium, since the return on bonds could also decline. Both rates of return and the equity
premium are relevant to choices about Social Security reform.

III. Historical Record

Realized rates of return on various financial instruments have been much studied and are
presented in Table 1.° Over the past 200 years, stocks have produced a real return of 7.0 percent
per year. Even though annual returns fluctuate enormously, and rates vary significantly over
periods of a decade or two, the return on stocks over very long periods has been quite stable
(Siegel 1999).!° Despite that long-run stability, great uncertainty surrounds both a projection for
any particular period and the relevance of returns in any short period of time for projecting
returns over the long run.

The equity premium is the difference between the rate of return on stocks and on an
alternative asset—Treasury bonds, for the purpose of this article. There are two concepts of
equity premiums. One is the realized equity premium, which is measured by the actual rates of
return. The other is the required equity premium, which equals the premium that investors expect
to get in exchange for holding available quantities of assets. The two concepts are closely related
but different—significantly different in some circumstances.

The realized equity premium for stocks relative to bonds has been 3.5 percent for the two
centuries of available data, but it has increased over time (Table 2).!" !> That increase has resulted

Table 1.
Compound annual real returns, by type of investment,
1802-1998 (in percent)

Period Stocks Bonds Bills Gold Inflation
1802-1998 7.0 3.5 2.9 -0.1 1.3
1802-1870 7.0 4.8 5.1 0.2 0.1
1871-1925 6.6 3.7 3.2 -0.8 0.6
1926-1998 7.4 2.2 0.7 0.2 3.1
1946-1998 7.8 1.3 0.6 -0.7 4.2

Source: Siegel (1999).
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Table 2.
Equity premiums: Differences in annual rates of return
between stocks and fixed-income assets, 1802-1998

Equity premium (percent)
Period With bonds With bills
1802-1998 35 5.1
1802-1870 22 1.9
1871-1925 2.9 34
1926-1998 52 6.7
1946-1998 6.5 72

Source: Siegel (1999).

from a significant decline in bond returns over the past 200 years. The decline is not surprising
considering investors’ changing perceptions of default risk as the United States went from being a
less-developed country (and one with a major civil war) to its current economic and political
position, where default risk is seen to be virtually zero."

These historical trends can provide a starting point for thinking about what assumptions to
use for the future. Given the relative stability of stock returns over time, one might initially choose
a 7.0 percent assumption for the return on stocks—the average over the entire 200-year period.
In contrast, since bond returns have tended to decline over time, the 200-year number does not
seem to be an equally good basis for selecting a long-term bond yield. Instead, one might choose
an assumption that approximates the experience of the past 75 years—2.2 percent, which
suggests an equity premium of around 5.0 percent. However, other evidence, discussed below,
argues for a somewhat lower value.'

IV. Why Future Returns May Differ From Past Returns

Equilibrium and Long-Run Projected Rates of Return

The historical data provide one way to think about rates of return. However, thinking about
how the future may be different from the past requires an underlying theory about how those
returns are determined. This section lists some of the actions by investors, firms, and government
that combine to determine equilibrium; it can be skipped without loss of continuity.

In asset markets, the demand by individual and institutional investors reflects a choice among
purchasing stocks, purchasing Treasury bonds, and making other investments.!” On the supply
side, corporations determine the supplies of stocks and corporate bonds through decisions on
dividends, new issues, share repurchases, and borrowing. Firms also choose investment levels.
The supplies of Treasury bills and bonds depend on the government’s budget and debt
management policies as well as monetary policy. Whatever the supplies of stocks and bonds, their
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prices will be determined so that the available amounts are purchased and held by investors in the
aggregate.

The story becomes more complicated, however, when one recognizes that investors base
decisions about portfolios on their projections of both future prices of assets and future
dividends.'® In addition, market participants need to pay transactions costs to invest in assets,
including administrative charges, brokerage commissions, and the bid-ask spread. The risk
premium relevant for investors’ decisions should be calculated net of transactions costs. Thus, the
greater cost of investing in equities than in Treasuries must be factored into any discussion of the
equity premium.!” Differences in tax treatments of different types of income are also relevant
(Gordon 1985; Kaplow 1994).

In addition to determining the supplies of corporate stocks and bonds, corporations also
choose a debt/equity mix that affects the risk characteristics of both bonds and stocks. Financing a
given level of investment more by debt and less by equity leaves a larger interest cost to be paid
from the income of corporations before determining dividends. That makes both the debt and the
equity more risky. Thus, changes in the debt/equity mix (possibly in response to prevailing stock
market prices) should affect risk and, therefore, the equilibrium equity premium.'®

Since individuals and institutions are generally risk averse when investing, greater expected
variation in possible future yields tends to make an asset less valuable. Thus, a sensible
expectation about long-run equilibrium is that the expected yield on equities will exceed that on
Treasury bonds. The question at hand is how much more stocks should be expected to yield."
That is, assuming that volatility in the future will be roughly similar to volatility in the past, how
much more of a return from stocks would investors need to expect in order to be willing to hold
the available supply of stocks. Unless one thought that stock market volatility would collapse, it
seems plausible that the premium should be significant. For example, equilibrium with a premium
of 70 basis points (as suggested by Baker 1999a) seems improbable, especially since transactions
costs are higher for stock than for bond investments. In considering this issue, one needs to
recognize that a greater willingness to bear the risk associated with stocks is likely to be
accompanied by greater volatility of stock prices if bond rates are unchanged. That is, fluctuations
in expected growth in corporate profits will have bigger impacts on expected discounted returns
(which approximate prices) when the equity premium, and so the discount rate, is lower.?

Although stocks should earn a significant premium, economists do not have a fully satisfactory
explanation of why stocks have yielded so much more than bonds historically, a fact that has been
called the equity-premium puzzle (Mehra and Prescott 1985; Cochrane 1997). Ongoing research
is trying to develop more satisfactory explanations, but the theory still has inadequacies.?!
Nevertheless, to explain why the future may be different from the past, one needs to rely on some
theoretical explanation of the past in order to have a basis for projecting a different future.

Commentators have put forth three reasons as to why future returns may be different from
those in the historical record. First, past and future long-run trends in the capital market may
imply a decline in the equity premium. Second, the current valuation of stocks, which is
historically high relative to various benchmarks, may signal a lower future rate of return on
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equities. Third, the projection of slower economic growth may suggest a lower long-run
marginal product of capital, which is the source of returns to financial assets. The first two issues
are discussed in the context of financial markets; the third, in the context of physical assets.

One should distinguish between arguments that suggest a lower equity premium and those that
suggest lower returns to financial assets generally.

Equity Premium and Developments in the Capital Market

The capital market has experienced two related trends—the decrease in the cost of acquiring
a diversified portfolio of stocks and the spread of stock ownership more widely in the economy.
The relevant equity premium for investors is the equity premium net of the costs of investing.
Thus, if the cost of investing in some asset decreases, that asset should have a higher price and a
lower expected return gross of investment costs. The availability of mutual funds and the
decrease in the cost of purchasing them should lower the equity premium in the future relative to
long-term historical values. Arguments have also been raised about investors’ time horizons and
their understanding of financial markets, but the implications of those arguments are less clear.

Mutual Funds. In the absence of mutual funds, small investors would need to make many
small purchases in different companies in order to acquire a widely diversified portfolio. Mutual
funds provide an opportunity to acquire a diversified portfolio at a lower cost by taking
advantage of the economies of scale in investing. At the same time, these funds add another layer
of intermediation, with its costs, including the costs of marketing the funds.

Nevertheless, as the large growth of mutual funds indicates, many investors find them a
valuable way to invest. That suggests that the equity premium should be lower in the future than
in the past, since greater diversification means less risk for investors. However, the significance
of the growth of mutual funds depends on the importance in total equity demand of “small”
investors who purchase them, since this argument is much less important for large investors,
particularly large institutional investors. According to recent data, mutual funds own less than 20
percent of U.S. equity outstanding (Investment Company Institute 1999).

A second development is that the average cost of investing in mutual funds has decreased.
Rea and Reid (1998) report a drop of 76 basis points (from 225 to 149) in the average annual
charge of equity mutual funds from 1980 to 1997. They attribute the bulk of the decline to a
decrease in the importance of front-loaded funds (funds that charge an initial fee when making a
deposit in addition to annual charges). The development and growth of index funds should also
reduce costs, since index funds charge investors considerably less on average than do managed
funds while doing roughly as well in gross rates of return. In a separate analysis, Rea and Reid
(1999) also report a decline of 38 basis points (from 154 to 116) in the cost of bond mutual
funds over the same period, a smaller drop than with equity mutual funds. Thus, since the cost of
stock funds has fallen more than the cost of bond funds, it is plausible to expect a decrease in the
equity premium relative to historical values. The importance of that decline is limited, however,
by the fact that the largest cost savings do not apply to large institutional investors, who have
always faced considerably lower charges.
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A period with a declining required equity premium is likely to have a temporary increase in the
realized equity premium. Assuming no anticipation of an ongoing trend, the divergence occurs
because a greater willingness to hold stocks, relative to bonds, tends to increase the price of
stocks. Such a price rise may yield a realized return that is higher than the required return.?> The
high realized equity premium since World War II may be partially caused by a decline in the
required equity premium over that period. During such a transition period, therefore, it would be
a mistake to extrapolate what may be a temporarily high realized return.

Spread of Stock Ownership. Another trend that would tend to decrease the equity premium
is the rising fraction of the American public investing in stocks either directly or indirectly through
mutual funds and retirement accounts (such as 401(k) plans). Developments in tax law, pension
provision, and the capital markets have expanded the base of the population who are sharing in
the risks associated with the return to corporate stock. The share of households investing in
stocks in any form increased from 32 percent in 1989 to 41 percent in 1995 (Kennickell, Starr-
McCluer, and Sundén 1997). Numerous studies have concluded that widening the pool of
investors sharing in stock market risk should lower the equilibrium risk premium (Mankiw and
Zeldes 1991; Brav and Geczy 1996, Vissing-Jorgensen 1997; Diamond and Geanakoplos 1999;
Heaton and Lucas 2000). The importance of that trend must be weighted by the low size of
investment by such new investors.*

Investors’ Time Horizons. A further issue relevant to the future of the equity premium is
whether the time horizons of investors, on average, have changed or will change.?* Although the
question of how time horizons should affect demands for assets raises subtle theoretical issues
(Samuelson 1989), longer horizons and sufficient risk aversion should lead to greater willingness
to hold stocks given the tendency for stock prices to revert toward their long-term trend
(Campbell and Viceira 1999).%

The evidence on trends in investors’ time horizons is mixed. For example, the growth of
explicit individual retirement savings vehicles, such as individual retirement accounts (IRAs) and
401(k)s, suggests that the average time horizons of individual investors may have lengthened.
However, some of that growth is at the expense of defined benefit plans, which may have longer
horizons. Another factor that might suggest a longer investment horizon is the increase in equities
held by institutional investors, particularly through defined benefit pension plans. However, the
relevant time horizon for such holdings may not be the open-ended life of the plan but rather the
horizon of the plans’ asset managers, who may have career concerns that shorten the relevant
horizon.

Other developments may tend to lower the average horizon. Although the retirement savings
of baby boomers may currently add to the horizon, their aging and the aging of the population
generally will tend to shorten horizons. Finally, individual stock ownership has become less
concentrated (Poterba and Samwick 1995), which suggests a shorter time horizon because less
wealthy investors might be less concerned about passing assets on to younger generations.
Overall, without detailed calculations that would go beyond the scope of this article, it is not clear
how changing time horizons should affect projections.
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Investors’ Understanding. Another factor that may affect the equity premium is investors’
understanding of the properties of stock and bond investments. The demand for stocks might be
affected by the popular presentation of material, such as Siegel (1998), explaining to the general
public the difference between short- and long-run risks. In particular, Siegel highlights the risks, in
real terms, of holding nominal bonds. While the creation of inflation-indexed Treasury bonds
might affect behavior, the lack of wide interest in those bonds (in both the United States and the
United Kingdom) and the failure to fully adjust future amounts for inflation generally (Shafir,
Diamond, and Tversky 1997) suggest that nominal bonds will continue to be a major part of
portfolios. Perceptions that those bonds are riskier than previously believed would then tend to
decrease the required equity premium.

Popular perceptions may, however, be excessively influenced by recent events—both the high
returns on equity and the low rates of inflation. Some evidence suggests that a segment of the
public generally expects recent rates of increase in the prices of assets to continue, even when
those rates seem highly implausible for a longer term (Case and Shiller 1988). The possibility of
such extrapolative expectations is also connected with the historical link between stock prices and
inflation. Historically, real stock prices have been adversely affected by inflation in the short run.
Thus, the decline in inflation expectations over the past two decades would be associated with a
rise in real stock prices if the historical pattern held. If investors and analysts fail to consider such
a connection, they might expect robust growth in stock prices to continue without recognizing
that further declines in inflation are unlikely. Sharpe (1999) reports evidence that stock analysts’
forecasts of real growth in corporate earnings include extrapolations that may be implausibly high.
If so, expectations of continuing rapid growth in stock prices suggest that the required equity
premium may not have declined.

On balance, the continued growth and development of mutual funds and the broader
participation in the stock market should contribute to a drop in future equity premiums relative to
the historical premium, but the drop is limited.?* Other factors, such as investors’ time horizons
and understanding, have less clear-cut implications for the equity premium.

Equity Premium and Current Market Values

At present, stock prices are very high relative to a number of different indicators, such as
earnings, dividends, book values, and gross domestic product (GDP) (Charts 1 and 2). Some
critics, such as Baker (1998), argue that this high market value, combined with projected slow
economic growth, is not consistent with a 7.0 percent return. Possible implications of the high
prices have also been the subject of considerable discussion in the finance community (see, for
example, Campbell and Shiller 1998; Cochrane 1997; Philips 1999; and Siegel 1999).

The inconsistency of current share prices and 7.0 percent real returns, given OCACT’s
assumptions for GDP growth, can be illustrated in two ways. The first way is to project the ratio
of the stock market’s value to GDP, starting with today’s values and given assumptions about the
future. The second way is to ask what must be true if today’s values represent a steady state in the
ratio of stock values to GDP.
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Chart 1.
Price-dividend ratio and price-earnings ratio, 1871-1998
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Source: Robert Shiller, Yale University. Available at www.econ.yale.edu/~shiller/data/chapt26.html.
Note: These ratios are based on Standard and Poor's Composite Stock Price Index.

Chart 2.
Ratio of market value of stocks to gross domestic product,1945-1998
2.0

1.8

1.6

1.4

1.2

1.0

0.8

0.6

0.4

0.2

0% T T T T T T T T T T
1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

Year

Source: Bureau of Economic Analysis data from the national income and product accounts
and federal flow of funds.

25



The first calculation requires assumptions for stock returns, adjusted dividends (dividends plus
net share repurchases),?” and GDP growth. For stock returns, the 7.0 percent assumption is used.
For GDP growth rates, OCACT’s projections are used. For adjusted dividends, one approach is
to assume that the ratio of the aggregate adjusted dividend to GDP would remain the same as the
current level. However, as discussed in the accompanying box, the current ratio seems too low to
use for projection purposes. Even adopting a higher, more plausible level of adjusted dividends,
such as 2.5 percent or 3.0 percent, leads to an implausible rise in the ratio of stock value to
GDP—in this case, a more than 20-fold increase over the next 75 years. The calculation derives
each year’s capital gains by subtracting projected adjusted dividends from the total cash flow to
shareholders needed to return 7.0 percent on that year’s share values. (See Appendix A for an
alternative method of calculating this ratio using a continuous-time differential equation.)

A second way to consider the link between stock market value, stock returns, and GDP is to
look at a steady-state relationship. The Gordon formula says that stock returns equal the ratio of
adjusted dividends to prices (or the adjusted dividend yield) plus the growth rate of stock prices.?
In a steady state, the growth rate of prices can be assumed to equal that of GDP. Assuming an
adjusted dividend yield of roughly 2.5 percent to 3.0 percent and projected GDP growth of 1.5
percent, the Gordon equation implies a stock return of roughly 4.0 percent to 4.5 percent, not 7.0
percent. Those lower values would imply an equity premium of 1.0 percent to 1.5 percent, given
OCACT’s assumption of a 3.0 percent yield on Treasury bonds. Making the equation work with a
7.0 percent stock return, assuming no change in projected GDP growth, would require an
adjusted dividend yield of roughly 5.5 percent—about double today’s level . *

For such a large jump in the dividend yield to occur, one of two things would have to
happen—adjusted dividends would have to grow much more rapidly than the economy, or stock
prices would have to grow much less rapidly than the economy (or even decline). But a
consistent projection would take a very large jump in adjusted dividends, assuming that stock
prices grew along with GDP starting at today’s value. Estimates of recent values of the adjusted
dividend yield range from 2.10 percent to 2.55 percent (Dudley and others 1999; Wadhwani
1998).30

Even with reasons for additional growth in the dividend yield, which are discussed in the box
on projecting future dividends, an implausible growth of adjusted dividends is needed if the short-
and long-term returns on stocks are to be 7.0 percent. Moreover, historically, very low values of
the dividend yield and earnings-price ratio have been followed primarily by adjustments in stock
prices, not in dividends and earnings (Campbell and Shiller 1998).

If the ratio of aggregate adjusted dividends to GDP is unlikely to change substantially, there
are three ways out of the internal inconsistency between the market’s current value and OCACT’s
assumptions for economic growth and stock returns. One can:

* Assume higher GDP growth, which would decrease the implausibility of the calculations
described above for either the ratio of market value to GDP or the steady state under the
Gordon equation. (The possibility of more rapid GDP growth is not explored further in this
article.®")
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Projecting Future Adjusted Dividends

This article uses the concept of adjusted dividends to estimate the dividend yield. The adjustment begins
by adding the value of net share repurchases to actual dividends, since that also represents a cash flow to
stockholders in aggregate. A further adjustment is then made to reflect the extent to which the current
situation might not be typical of the relationship between dividends and gross domestic product (GDP) in the
future. Three pieces of evidence suggest that the current ratio of dividends to GDP is abnormally low and
therefore not appropriate to use for projection purposes.

First, dividends are currently very low relative to corporate earnings—roughly 40 percent of earnings
compared with a historical average of 60 percent. Because dividends tend to be much more stable over time
than earnings, the dividend-earnings ratio declines in a period of high growth of corporate earnings. If future
earnings grow at the same rate as GDP, dividends will probably grow faster than GDP to move toward the
historical ratio.! On the other hand, earnings, which are high relative to GDP, might grow more slowly than
GDP. But then, corporate earnings, which have a sizable international component, might grow faster than
GDP.

Second, corporations are repurchasing their outstanding shares at a high rate. Liang and Sharpe (1999)
report on share repurchases by the 144 largest (nonbank) firms in the Standard and Poor’s 500. From 1994 to
1998, approximately 2 percent of share value was repurchased, although Liang and Sharpe anticipate a lower
value in the future. At the same time, those firms were issuing shares because employees were exercising
stock options at prices below the share values, thus offsetting much of the increase in the number of shares
outstanding. Such transfers of net wealth to employees presumably reflect past services. In addition, initial
public offerings (IPOs) represent a negative cash flow from stockholders as a whole. Not only the amount
paid for stocks but also the value of the shares held by insiders represents a dilution relative to a base for long-
run returns on all stocks. As a result, some value needs to be added to the current dividend ratio to adjust for
net share repurchases, but the exact amount is unclear. However, in part, the high rate of share repurchase
may be just another reflection of the low level of dividends, making it inappropriate to both project much
higher dividends in the near term and assume that all of the higher share repurchases will continue. Exactly
how to project current numbers into the next decade is not clear.

Finally, projected slow GDP growth, which will plausibly lower investment levels, could be a reason for
lower retained earnings in the future. A stable level of earnings relative to GDP and lower retained earnings
would increase the ratio of adjusted dividends to GDP.>

In summary, the evidence suggests using an “adjusted” dividend yield that is larger than the current level.
Therefore, the illustrative calculations in this article use adjusted dividend yields of 2.0 percent, 2.5 percent,
3.0 percent, and 3.5 percent. (The current level of dividends without adjustment for share repurchases is
between 1.0 percent and 2.0 percent.)

! For example, Baker and Weisbrot (1999) appear to make no adjustment for share repurchases or for
current dividends being low. However, they use a dividend payout of 2.0 percent, while Dudley and others
(1999) report a current dividend yield on the Wilshire 5000 of 1.3 percent.

? Firms might change their overall financing package by changing the fraction of net earnings they retain.
The implications of such a change would depend on why they were making it. A long-run decrease in
retained earnings might merely be increases in dividends and borrowing, with investment held constant.
That case, to a first approximation, is another application of the Modigliani-Miller theorem, and the total
stock value would be expected to fall by the decrease in retained earnings. Alternatively, a change in retained
earnings might signal a change in investment. Again, there is ambiguity. Firms might be retaining a smaller
fraction of earnings because investment opportunities were less attractive or because investment had become
more productive. These issues tie together two parts of the analysis in this article. If slower growth is
associated with lower investment that leaves the return on capital relatively unchanged, then what financial
behavior of corporations is required for consistency? Baker (1999b) makes such a calculation; it is not
examined here.
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* Adopt a long-run stock return that is considerably less than 7.0 percent.

» Lower the rate of return during an intermediate period so that a 7.0 percent return could be
applied to a lower market value base thereafter.

A combination of the latter two alternatives is also possible.

In considering the prospect of a near-term market decline, the Gordon equation can be used to
compute the magnitude of the drop required over, for example, the next 10 years in order for stock
returns to average 7.0 percent over the remaining 65 years of OCACT’s projection period (see
Appendix B). A long-run return of 7.0 percent would require a drop in real prices of between 21
percent and 55 percent, depending on the assumed value of adjusted dividends (Table 3).*> That
calculation is relatively sensitive to the assumed rate of return—for example, with a long-run return
of 6.5 percent, the required drop in the market falls to a range of 13 percent to 51 percent.*

The two different ways of restoring consistency—a lower stock return in all years or a near-
term decline followed by a return to the historical yield—have different implications for Social
Security finances. To illustrate the difference, consider the contrast between a scenario with a
steady yield of 4.25 percent derived by using current values for the Gordon equation as described
above (the steady-state scenario) and a scenario in which stock prices drop by half immediately and
the yield on stocks is 7.0 percent thereafter (the market-correction scenario).** First, dollars newly
invested in the future (that is, after any drop in share prices) earn only 4.25 percent per year under
the steady-state scenario, compared with 7.0 percent per year under the market-correction
scenario. Second, even for dollars currently in the market, the long-run yield differs under the two
scenarios when the returns on stocks are being reinvested.

Under the steady-state scenario, the yield on dollars currently in the market is 4.25 percent per
year over any projected time period; under the market-correction scenario, the annual rate of return
depends on the time horizon used for the calculation.®> After one year, the latter scenario has a rate
of return of —46 percent. By the end of 10 years, the annual rate of return with the latter scenario is
—0.2 percent; by the end of 35 years, 4.9 percent; and by the end of 75 years, 6.0 percent. Proposals
for Social Security generally envision a gradual buildup of stock investments, which suggests that
those investments would fare better under the market-correction scenario. The importance of the
difference between scenarios depends also on the choice of additional changes to Social Security,
which affect how long the money can stay invested until it is needed to pay benefits.

Given the different impacts of these scenarios, which one is more likely to occur? The key
issue is whether the current stock market is overvalued in the sense that rates of return are likely to
be lower in the intermediate term than in the long run. Economists have divergent views on this
issue.
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Table 3.
Required percentage decline in real stock prices over the next
10 years to justify a return of 7.0, 6.5, and 6.0 percent thereaf-

ter
Percentage decline to justify a long-run
return of —

Adjusted dividend yield 7.0 6.5 6.0
2.0 55 51 45
2.5 44 38 31
3.0 33 26 18
3.5 21 13 4

Source: Author’s calculations.

Note: Derived from the Gordon formula. Dividends are
assumed to grow in line with gross domestic product (GDP),
which the Office of the Chief Actuary (OCACT) assumes is 2.0
percent over the next 10 years. For long-run GDP growth,
OCACT assumes 1.5 percent.

One possible conclusion is that current stock prices signal a significant drop in the long-run
required equity premium. For example, Glassman and Hassett (1999) have argued that the equity
premium will be dramatically lower in the future than it has been in the past, so that the current
market is not overvalued in the sense of signaling lower returns in the near term than in the long
run.*® Indeed, they even raise the possibility that the market is “undervalued” in the sense that the
rate of return in the intermediate period will be higher than in the long run, reflecting a possible
continuing decline in the required equity premium. If their view is right, then a 7.0 percent long-
run return, together with a 4.0 percent equity premium, would be too high.

Others argue that the current stock market values include a significant price component that
will disappear at some point, although no one can predict when or whether it will happen abruptly
or slowly. Indeed, Campbell and Shiller (1998) and Cochrane (1997) have shown that when stock
prices (normalized by earnings, dividends, or book values) have been far above historical ratios,
the rate of return over the following decade has tended to be low, and the low return is associated
primarily with the price of stocks, not the growth of dividends or earnings.>’ Thus, to project a
steady rate of return in the future, one needs to argue that this historical pattern will not repeat
itself. The values in Table 3 are in the range suggested by the historical relationship between
future stock prices and current price-earnings and price-dividend ratios (see, for example,
Campbell and Shiller 1998).

Therefore, either the stock market is overvalued and requires a correction to justify a 7.0
percent return thereafter, or it is correctly valued and the long-run return is substantially lower
than 7.0 percent. (Some combination of the two is also possible.) Under either scenario, stock
returns would be lower than 7.0 percent for at least a portion of the next 75 years. Some evidence
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suggests, however, that investors have not adequately considered that possibility.*® The former
view is more convincing, since accepting the “correctly valued” hypothesis implies an implausibly
small long-run equity premium. Moreover, when stock values (compared with earnings or
dividends) have been far above historical ratios, returns over the following decade have tended to
be low. Since this discussion has no direct bearing on bond returns, assuming a lower return for
stocks over the near- or long-term also means assuming a lower equity premium.

In short, given current stock values, a constant 7.0 percent return is not consistent with
OCACT’s projected GDP growth.** However, OCACT could assume lower returns for a decade,
followed by a return equal to or about 7.0 percent.*® In that case, OCACT could treat equity
returns as it does Treasury rates, using different projection methods for the first 10 years and for
the following 65. This conclusion is not meant to suggest that anyone is capable of predicting the
timing of annual stock returns, but rather that this is an approach to financially consistent
assumptions. Alternatively, OCACT could adopt a lower rate of return for the entire 75-year
period.

Marginal Product of Capital and Slow Growth

In its long-term projections, OCACT assumes a slower rate of economic growth than the U.S.
economy has experienced over an extended period. That projection reflects both the slowdown in
labor force growth expected over the next few decades and the slowdown in productivity growth
since 1973.*" Some critics have suggested that slower growth implies lower projected rates of
return on both stocks and bonds, since the returns to financial assets must reflect the returns on
capital investment over the long run. That issue can be addressed by considering either the return
to stocks directly, as discussed above, or the marginal product of capital in the context of a model
of economic growth.*?

For the long run, the returns to financial assets must reflect the returns on the physical assets
that support the financial assets. Thus, the question is whether projecting slower economic growth
is a reason to expect a lower marginal product of capital. As noted above, this argument speaks to
rates of return generally, not necessarily to the equity premium.

The standard (Solow) model of economic growth implies that slower long-run economic
growth with a constant savings rate will yield a lower marginal product of capital, and the
relationship may be roughly point-for-point (see Appendix C). However, the evidence suggests
that savings rates are not unaffected by growth rates. Indeed, growth may be more important for
savings rates than savings are for growth rates. Bosworth and Burtless (1998) have observed that
savings rates and long-term rates of income growth have a persistent positive association, both
across countries and over time. That observation suggests that if future economic growth is
slower than in the past, savings will also be lower. In the Solow model, low savings raise the
marginal product of capital, with each percentage-point decrease in the savings rate increasing the
marginal product by roughly one-half of a percentage point in the long run. Since growth has
fluctuated in the past, the stability in real rates of return to stocks, as shown in Table 1, suggests
an offsetting savings effect, preserving the stability in the rate of return.*
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Focusing directly on demographic structure and the rate of return rather than on labor force
growth and savings rates, Poterba (1998) does not find a robust relationship between demographic
structure and asset returns. He does recognize the limited power of statistical tests based on the
few “effective degrees of freedom” in the historical record. Poterba suggests that the connection
between demography and returns is not simple and direct, although such a connection has been
raised as a possible reason for high current stock values, as baby boomers save for retirement, and
for projecting low future stock values, as they finance retirement consumption. Goyal (1999)
estimates equity premium regressions and finds that changes in population age structure add
significant explanatory power. Nevertheless, using a vector autoregression approach, his analysis
predicts no significant increase in average outflows over the next 52 years. That occurs despite the
retirement of baby boomers. Thus, both papers reach the same conclusion—that demography is
not likely to effect large changes in the long-run rate of return.

Another factor to consider in assessing the connection between growth and rates of return is
the increasing openness of the world economy. Currently, U.S. corporations earn income from
production and trade abroad, and individual investors, while primarily investing at home, also
invest abroad. It is not clear that putting the growth issue in a global context makes much
difference. On the one hand, since other advanced economies are also aging, increased economic
connections with other advanced countries do not alter the basic analysis. On the other hand,
although investment in the less-developed countries may preserve higher rates, it is not clear either
how much investment opportunities will increase or how to adjust for political risk. Increasing
openness further weakens the argument for a significant drop in the marginal product of capital,
but the opportunities abroad may or may not be realized as a better rate of return.

On balance, slower projected growth may reduce the return on capital, but the effect is
probably considerably less than one-for-one. Moreover, this argument relates to the overall return
to capital in an economy, not just stock returns. Any impact would therefore tend to affect returns
on both stocks and bonds similarly, with no directly implied change in the equity premium.*

V. Other Issues

This paper has considered the gross rate of return to equities and the equity premium
generally. Two additional issues arise in considering the prospect of equity investment for Social
Security: how gross returns depend on investment strategy and how they differ from net returns;
and the degree of risk associated with adding stock investments to a current all-bond portfolio.

Gross and Net Returns

A gross rate of return differs from a net return because it includes transactions costs such as
brokerage charges, bid-ask spreads, and fees for asset management.*

If the Social Security trust fund invests directly in equities, the investment is likely to be in an
index fund representing almost all of the equities outstanding in the United States. Thus, the
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analysis above holds for that type of investment. Although some critics have expressed concern
that political influence might cause deviations from a broad-based indexing strategy, the evidence
suggests that such considerations would have little impact on the expected rate of return
(Munnell and Sundén 1999).

If the investment in stocks is made through individual accounts, then individuals may be given
some choice either about the makeup of stock investment or about varying the mix of stocks and
bonds over time. In order to consider the rate of return on stocks held in such individual
accounts, one must consider the kind of portfolio choices individuals might make, both in the
composition of the stock portfolio and in the timing of purchases and sales. Given the
opportunity, many individuals would engage in numerous transactions, both among stocks and
between stocks and other assets (attempts to time the market).

The evidence suggests that such transactions reduce gross returns relative to risks, even
before factoring in transactions costs (Odean 1998). Therefore, both the presence of individual
accounts with choice and the details of their regulation are likely to affect gross returns. On
average, individual accounts with choice are likely to have lower gross returns from stocks than
would direct trust fund investment.

Similarly, the cost of administration as a percentage of managed assets varies depending on
whether there are individual accounts and how they are organized and regulated (National
Academy of Social Insurance 1998; Diamond 2000). Estimates of that cost vary from 0.5 basis
points for direct trust fund investment to 100 to150 basis points for individually organized
individual accounts, with government-organized individual accounts somewhere in between.

Investment Risk of Stocks

The Office of the Chief Actuary’s projections are projections of plausible long-run scenarios
(ignoring fluctuations). As such, they are useful for identifying a sizable probability of future
financial needs for Social Security. However, they do not address different probabilities for the
trust fund’s financial condition under different policies.*® Nor are they sufficient for normative
evaluation of policies that have different distributional or risk characteristics.

Although investment in stocks entails riskiness in the rate of return, investment in Treasury
bonds also entails risk. Therefore, a comparison of those risks should consider the distribution of
outcomes—concern about risk should not be separated from the compensation for bearing risk.
That is, one needs to consider the probabilities of both doing better and doing worse as a result of
holding some stocks. Merely observing that stocks are risky is an inadequate basis for policy
evaluations. Indeed, studies of the historical pattern of returns show that portfolio risk decreases
when some stocks are added to a portfolio consisting only of nominal bonds (Siegel 1998).
Furthermore, many risks affect the financial future of Social Security, and investing a small
portion of the trust fund in stocks is a small risk for the system as a whole relative to economic
and demographic risks (Thompson 1998).
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As long as the differences in risk and expected return are being determined in a market and
reflect the risk aversion of market participants, the suitability of the trust fund’s portfolio can be
considered in terms of whether Social Security has more or less risk aversion than current
investors. Of course, the “risk aversion” of Social Security is a derived concept, based on the
risks to be borne by future beneficiaries and taxpayers, who will incur some risk whatever
portfolio Social Security holds. Thus, the question is whether the balance of risks and returns
looks better with one portfolio than with another. The answer is somewhat complex, since it
depends on how policy changes in taxes and benefits respond to economic and demographic
outcomes. Nevertheless, since individuals are normally advised to hold at least some stocks in
their own portfolios, it seems appropriate for Social Security to also hold some stocks when
investing on their behalf] at least in the long run, regardless of the rates of return used for
projection purposes (Diamond and Geanakoplos 1999).#

V1. Conclusion

Of the three main bases for criticizing OCACT’s assumptions, by far the most important one is
the argument that a constant 7.0 percent stock return is not consistent with the value of today’s
stock market and projected slow economic growth. The other two arguments—pertaining to
developments in financial markets and the marginal product of capital—have merit, but neither
suggests a dramatic change in the equity premium.

Given the high value of today’s stock market and an expectation of slower economic growth
in the future, OCACT could adjust its stock return projections in one of two ways. It could
assume a decline in the stock market sometime over the next decade, followed by a 7.0 percent
return for the remainder of the projection period. That approach would treat equity returns like
Treasury rates, using different short- and long-run projection methods for the first 10 years and
the following 65 years. Alternatively, OCACT could adopt a lower rate of return for the entire 75-
year period. That approach may be more acceptable politically, but it obscures the expected
pattern of returns and may produce misleading assessments of alternative financing proposals,
since the appropriate uniform rate to use for projection purposes depends on the investment
policy being evaluated.
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' This 7.0 percent real rate of return is gross of administrative charges.

2To generate short-run returns on stocks, the Social Security Administration’s Office of the Chief Actuary
(OCACT) multiplied the ratio of one plus the ultimate yield on stocks to one plus the ultimate yield on bonds by
the annual bond assumptions in the short run.

3 An exception was the use of 6.75 percent for the President’s proposal evaluated in a memorandum on
January 26, 1999.

* This report is formally called the 1999 Annual Report of the Board of Trustees of the Federal Old-Age and
Survivors Insurance and Disability Insurance Trust Funds.

> For OCACT’s short-run bond projections, see Table I1.D.1 in the 1999 Social Security Trustees Report.

¢ This article was written in the summer of 1999 and uses numbers appropriate at the time. The 2000 Trustees
Report uses the same assumptions of 6.3 percent for the nominal interest rate and 3.3 percent for the annual
percentage change in the consumer price index. The real wage is assumed to grow at 1.0 percent, as opposed to
0.9 percent in the 1999 report.

7 See, for example, Baker (1999a) and Baker and Weisbrot (1999). This article only considers return
assumptions given economic growth assumptions and does not consider growth assumptions.

8 This article does not analyze the policy issues related to stock market investment either by the trust fund or
through individual accounts. Such an analysis needs to recognize that higher expected returns in the U.S. capital
market come with higher risk. For the issues relevant for such a policy analysis, see National Academy of Social
Insurance (1998).

° Ideally, one would want the yield on the special Treasury bonds held by Social Security. However, this article
simply refers to published long-run bond rates.

19 Because annual rates of return on stocks fluctuate so much, a wide band of uncertainty surrounds the best
statistical estimate of the average rate of return. For example, Cochrane (1997) notes that over the 50 years from
1947 to 1996, the excess return of stocks over Treasury bills was 8 percent, but, assuming that annual returns are
statistically independent, the standard statistical confidence interval extends from 3 percent to 13 percent. Using
a data set covering a longer period lowers the size of the confidence interval, provided one is willing to assume
that the stochastic process describing rates of return is stable for the longer period. This article is not concerned
with that uncertainty, only with the appropriate rate of return to use for a central (or intermediate) projection. For
policy purposes, one must also look at stochastic projections (see, for example, Copeland, VanDerhei, and
Salisbury 1999; and Lee and Tuljapurkar 1998). Despite the value of stochastic projections, OCACT’s central
projection plays an important role in thinking about policy and in the political process. Nevertheless, when
making a long-run projection, one must realize that great uncertainty surrounds any single projection and the
relevance of returns in any short period of time.

! Table 2 also shows the equity premiums relative to Treasury bills. Those numbers are included only because
they arise in other discussions; they are not referred to in this article.

12 For determining the equity premium shown in Table 2, the rate of return is calculated assuming that a dollar
is invested at the start of a period and the returns are reinvested until the end of the period. In contrast to that
geometric average, an arithmetic average is the average of the annual rates of return for each of the years in a
period. The arithmetic average is larger than the geometric average. Assume, for example, that a dollar doubles in
value in year 1 and then halves in value from year 1 to year 2. The geometric average over the 2-year period is
zero; the arithmetic average of +100 percent and —50 percent annual rates of return is +25 percent. For projection
purposes, one looks for an estimated rate of return that is suitable for investment over a long period. Presumably
the best approach would be to take the arithmetic average of the rates of return that were each the geometric
average for different historical periods of the same length as the average investment period within the projection
period. That calculation would be close to the geometric average, since the variation in 35- or 40-year geometric



rates of return, which is the source of the difference between arithmetic and geometric averages, would not be so
large.

13 In considering recent data, some adjustment should be made for bond rates being artificially low in the
1940s as a consequence of war and postwar policies.

4 Also relevant is the fact that the real rate on 30-year Treasury bonds is currently above 3.0 percent.

!5 Finance theory relates the willingness to hold alternative assets to the expected risks and returns (in real
terms) of the different assets, recognizing that expectations about risk and return are likely to vary with the time
horizon of the investor. Indeed, time horizon is an oversimplification, since people are also uncertain about when
they will want to have access to the proceeds of those investments. Thus, finance theory is primarily about the
difference in returns to different assets (the equity premium) and needs to be supplemented by other analyses to
consider the expected return to stocks.

1¢ With Treasury bonds, investors can casily project future nominal returns (since default risk is taken to be
virtually zero), although expected real returns depend on projected inflation outcomes given nominal yields. With
inflation-protected Treasury bonds, investors can purchase bonds with a known real interest rate. Since those
bonds were introduced only recently, they do not play a role in interpreting the historical record for projection
purposes. Moreover, their importance in future portfolio choices is unclear.

17 In theory, for determining asset prices at which markets clear, one wants to consider marginal investments.
Those investments are made up of a mix of marginal portfolio allocations by all investors and by marginal
investors who become participants (or nonparticipants) in the stock and/or bond markets.

'® This conclusion does not contradict the Modigliani-Miller theorem. Different firms with the same total
return distributions but different amounts of debt outstanding will have the same total value (stock plus bond) and
so the same total expected return. A firm with more debt outstanding will have a higher expected return on its
stock in order to preserve the total expected return.

1Y Consideration of equilibrium suggests an alternative approach to analyzing the historical record. Rather than
looking at realized rates of return, one could construct estimates of expected rates of return and see how they have
varied in the past. That approach has been taken by Blanchard (1993). He concluded that the equity premium
(measured by expectations) was unusually high in the late 1930s and 1940s and, since the 1950s, has experienced
a long decline from that unusually high level. The high realized rates of return over this period are, in part, a
consequence of a decline in the equity premium needed for people to be willing to hold stocks. In addition, the
real expected returns on bonds have risen since the 1950s, which should have moderated the impact of a
declining equity premium on expected stock returns. Blanchard examines the importance of inflation expectations
and attributes some of the recent trend to a decline in expected inflation. He concluded that the premium in 1993
appeared to be around 2 percent to 3 percent and would probably not move much if inflation expectations remain
low. He also concluded that decreases in the equity premium were likely to involve both increases in expected
bond rates and decreases in expected rates of return on stocks.

2 If current cash returns to stockholders are expected to grow at rate g, with projected returns discounted at
rate r, this fundamental value is the current return divided by (» — g). If r is smaller, fluctuations in long-run
projections of g result in larger fluctuations in the fundamental value.

21 Several explanations have been put forth, including: (1) the United States has been lucky, compared with
stock investment in other countries, and realized returns include a premium for the possibility that the U.S.
experience might have been different; (2) returns to actual investors are considerably less than the returns on
indexes that have been used in analyses; and (3) individual preferences are different from the simple models that
have been used in examining the puzzle.

22 The timing of realized returns that are higher than required returns is somewhat more complicated, since
recognizing and projecting such a trend will tend to boost the price of equities when the trend is recognized, not
when it is realized.

» Nonprofit institutions, such as universities, and defined benefit plans for public employees now hold more
stock than in the past. Attributing the risk associated with that portfolio to the beneficiaries of those institutions
would further expand the pool sharing in the risk.

2 More generally, the equity premium depends on the investment strategies being followed by investors.

> This tendency, known as mean reversion, implies that a short period of above-average stock returns is likely
to be followed by a period of below-average returns.

¢ To quantify the importance of these developments, one would want to model corporate behavior as well as
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investor behavior. A decline in the equity premium reflects a drop to corporations in the “cost of risk” in the
process of acquiring funds for risky investment. If the “price per unit of risk” goes down, corporations might
respond by selecting riskier investments (those with a higher expected return), thereby somewhat restoring the
equity premium associated with investing in corporations.

7 In considering the return to an individual from investing in stocks, the return is made up of dividends and a
(possible) capital gain from a rise in the value of the shares purchased. When considering the return to all
investment in stocks, one needs to consider the entire cash flow to stockholders, including dividends and net
share repurchases by the firms. That suggests two methods of examining the consistency of any assumed rate of
return on stocks. One is to consider the value of all stocks outstanding. If one assumes that the value of all
stocks outstanding grows at the same rate as the economy (in the long run), then the return to all stocks
outstanding is that rate of growth plus the sum of dividends and net share repurchases, relative to total share
value. Alternatively, one can consider ownership of a single share. The assumed rate of return minus the rate of
dividend payment then implies a rate of capital gain on the single share. However, the relationship between the
growth of value of a single share and the growth of the economy depends on the rate of share repurchase. As
shares are being repurchased, remaining shares should grow in value relative to the growth of the economy.
Either approach can be calculated in a consistent manner. What must be avoided is an inconsistent mix,
considering only dividends and also assuming that the value of a single share grows at the same rate as the
economy.

2 Gordon (1962). For an exposition, see Campbell, Lo, and MacKinlay (1997).

* The implausibility refers to total stock values, not the value of single shares—thus, the relevance of net share
repurchases. For example, Dudley and others (1999) view a steady equity premium in the range of 1.0 percent to
3.0 percent as consistent with current stock prices and their projections. They assume 3.0 percent GDP growth
and a 3.5 percent real bond return, both higher than the assumptions used by OCACT. Wadhwani (1998) finds
that if the S&P 500 is correctly valued, he has to assume a negative risk premium. He considers various
adjustments that lead to a higher premium, with his “best guess™ estimate being 1.6 percent. That still seems too
low.

3% Dudley and others (1999) report a current dividend yield on the Wilshire 5000 of 1.3 percent. They then
make an adjustment that is equivalent to adding 80 basis points to that rate for share repurchases, for which they
cite Campbell and Shiller (1998). Wadhwani (1998) finds a current expected dividend yield of 1.65 percent for
the S&P 500, which he adjusts to 2.55 percent to account for share repurchases. For a discussion of share
repurchases, see Cole, Helwege, and Laster (1996).

31 Stock prices reflect investors’ assumptions about economic growth. If their assumptions differ from those
used by OCACT, then it becomes difficult to have a consistent projection that does not assume that investors will
be surprised.

32 In considering these values, note the observation that a fall of 20 percent to 30 percent in advance of
recessions is typical for the U.S. stock market (Wadhwani 1998). With OCACT assuming a 27 percent rise in the
price level over the next decade, a 21 percent decline in real stock prices would yield the same nominal prices as
at present.

33 The importance of the assumed growth rate of GDP can be seen by redoing the calculations in Table 3 for a
growth rate that is one-half of a percent larger in both the short and long runs. Compared with the original
calculations, such a change would increase the ratios by 16 percent.

3" Both scenarios are consistent with the Gordon formula, assuming a 2.75 percent adjusted dividend yield
(without a drop in share prices) and a growth of dividends of 1.5 percent per year.

33 With the steady-state scenario, a dollar in the market at the start of the steady state is worth 1.0425 dollars ¢
years later, if the returns are continuously reinvested. In contrast, under the market-correction scenario, a dollar
in the market at the time of the drop in prices is worth (1/2)(1.07’) dollars ¢ years later.

3¢ The authors appear to assume that the Treasury rate will not change significantly, so that changes in the
equity premium and in the return to stocks are similar.

37 One could use equations estimated on historical prices to check the plausibility of intermediate-run stock
values with the intermediate-run values needed for plausibility for the long-run assumptions. Such a calculation
is not considered in this article. Another approach is to consider the value of stocks relative to the replacement
cost of the capital that corporations hold, referred to as Tobin’s q. That ratio has fluctuated considerably and is
currently unusually high. Robertson and Wright (1998) have analyzed the ratio and concluded that a cumulative
real decline in the stock market over the first decades of the 21 century has a high probability.

3% As Wadhwani (1998, p. 36) notes, “Surveys of individual investors in the United States regularly suggest
that they expect returns above 20 percent, which is obviously unsustainable. For example, in a survey conducted
by Montgomery Asset Management in 1997, the typical mutual fund investor expected annual returns from the
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stock market of 34 percent over the next 10 years! Most U.S. pension funds operate under actuarial assumptions
of equity returns in the 8-10 percent area, which, with a dividend yield under 2 percent and nominal GNP growth
unlikely to exceed 5 percent, is again, unsustainably high.”

3 There is no necessary connection between the rate of return on stocks and the rate of growth of the economy.
There is a connection among the rate of return on stocks, the current stock prices, dividends relative to GDP, and
the rate of growth of the economy.

* The impact of such a change in assumptions on actuarial balance depends on the amount that is invested in
stocks in the short term relative to the amount invested in the long term. The levels of holdings at different times
depend on both the speed of initial investment and whether stock holdings are sold before very long (as would
happen with no other policy changes) or whether, instead, additional policies are adopted that result in a longer
holding period, possibly including a sustained sizable portfolio of stocks. Such an outcome would follow if Social
Security switched to a sustained level of funding in excess of the historical long-run target of just a contingency
reserve equal to a single year’s expenditures.

M1 “The annual rate of growth in total labor force decreased from an average of about 2.0 percent per year
during the 1970s and 1980s to about 1.1 percent from 1990 to 1998. After 1998 the labor force is projected to
increase about 0.9 percent per year, on average, through 2008, and to increase much more slowly after that,
ultimately reaching 0.1 percent toward the end of the 75-year projection period” (Social Security Trustees Report,
p. 55). “The Trustees assume an intermediate trend growth rate of labor productivity of 1.3 percent per year,
roughly in line with the average rate of growth of productivity over the last 30 years™ (Social Security Trustees
Report, p. 55).

2 Two approaches are available to answer this question. Since the Gordon formula, given above, shows that
the return to stocks equals the adjusted dividend yield plus the growth of stock prices, one needs to consider how
the dividend yield is affected by slower growth. In turn, that relationship will depend on investment levels
relative to corporate earnings. Baker (1999b) makes such a calculation, which is not examined here. Another
approach is to consider the return on physical capital directly, which is the one examined in this article.

# Using the Granger test of causation (Granger 1969), Carroll and Weil (1994) find that growth causes saving
but saving does not cause growth. That is, changes in growth rates tend to precede changes in savings rates but
not vice versa. For a recent discussion of savings and growth, see Carroll, Overland, and Weil (2000).

* One can also ask how a change in policy designed to build and maintain a larger trust fund in a way that
significantly increases national saving might affect future returns. Such a change would plausibly tend to lower
rates of return. The size of that effect depends on the size of investment increases relative to available investment
opportunities, both in the United States and worldwide. Moreover, it depends on the response of private saving to
the policy, including the effect that would come through any change in the rate of return. There is plausibly an
effect here, although this article does not explore it. Again, the argument speaks to the level of rates of return
generally, not to the equity premium.

* One can also ask how changed policies might affect future returns. A change in portfolio policy that included
stocks (whether in the trust fund or in individual accounts) would plausibly lower the equity premium somewhat.
That effect could come about through a combination of a rise in the Treasury rate (thereby requiring a change in
tax and/or expenditure policy) and a fall in expected returns on stocks. The latter depends on both the underlying
technology of available returns to real investments and the effect of portfolio policy on national saving. At this
time, research on this issue has been limited, although it is plausible that the effect is not large (Bohn 1998; Abel
1999; Diamond and Geanakoplos 1999).

*6 For stochastic projections, see Copeland, VanDerhei, and Salisbury (1999); and Lee and Tuljapurkar (1998).
OCACT generally provides sensitivity analysis by doing projections with several different rates of return on
stocks.

# Cochrane (1997, p. 32) reaches a similar conclusion relative to individual investment: “We could interpret
the recent run-up in the market as the result of people finally figuring out how good an investment stocks have
been for the last century, and building institutions that allow wise participation in the stock market. If so, future
returns are likely to be much lower, but there is not much one can do about it but sigh and join the parade.”
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Appendix A:

Alternative Method for Determining the
Ratio of Stock Value to GDP

Variables
o rate of return on stocks
g...... rate of growth of both GDP and dividends
a.... adjusted dividend yield at time O

P(?) ... aggregate stock value at time #
Y(7) ... GDP at time #
D(7) ... dividends at time #

Equations
Y() = Y(0)e*
D(t) = D(0)e*' = aP(0)e*"

dP(t)/ dt = rP— D(t) = rP — aP(0)e*

Solving the differential equation, we have:

P(t) = PO){(r—g—a)e" +ae}/(r—g)
= P(0){e" —(a/(r —g))e" —e*)}

Taking the ratio of prices to GDP, we have:

PW)/Y(0) = {PO)/ Y(O)}{(r — g~ @)e"*" +a} (r - 8)
= {P(0)/ Y (0)} {(e" ™" ~(al(r - )" " ~1)}

Consistent with the Gordon formula, a constant ratio of P/Y (that is, a
steady state) follows from » = g+a As a non-steady-state example—with
values of .07 for r, .015 for g, and .03 for a—P(75)/Y(75) = 28.7P(0)/

¥(0).
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Appendix B:

Calculation Using the Gordon Equation

In discrete time, once we are in a steady state, the Gordon growth model relates a stock
price P at time 7 to the expected dividend D in the following period, the rate of growth of divi-
dends G, and the rate of return on the stock R. Therefore, we have:

B =D, /(R-G)=(1+G)D,(R-G)

t+1

We denote values after a decade (when we are assumed to be in a steady state) by P’ and D’
and use an “adjusted” initial dividend that starts at a ratio X times current stock prices. Thus, we
assume that dividends grow at the rate GG from the “adjusted” current value for 10 years, where G
coincides with GDP growth over the decade. We assume that dividends grow at G’ thereafter,
which coincides with long-run GDP growth. Thus, we have:

P’/ P=(1+G)D/(R-G")P)
=(1+G)DA+G)"° /((R-G")P)
=X(1+G)A+G) ' (R-G)

For the basic calculation, we assume that R is .07, G is .02, G’ is .015. In this case, we have:
PIP=225X

Thus, for initial ratios of adjusted dividends to stock prices of .02, .025, .03, and .035, P’/P
equals .45, .56, .67 and .79, respectively. Subtracting those numbers from 1 yields the required
decline in the real value of stock prices as shown in the first column of Table 3. Converting them
into nominal values by multiplying by 1.27, we have values of .57, .71, and .86. If the long-run
stock return is assumed to be 6.5 percent instead of 7.0 percent, the ratio P’/P is higher and the
required decline is smaller. Increasing GDP growth also reduces the required decline. Note that
the required declines in stock values in Table 3 is the decline in real values; the decline in nominal
terms would be less.
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Appendix C:

A Cobb-Douglas Solow Growth Model in Steady State

Variables
y........ output
K. ... capital
L........ labor
a........ growth rate of Solow residual
g growth rate of both K and ¥
no growth rate of labor
b......... share of labor
S savings rate
Covivinin depreciation rate

MP(K) ... marginal product of capital

Equations

log[Y] = at + blog[L] + (1- b)log[K]
(dL/dt)/L = n

@vidny/Y = (dK/d)/K = g

dK/dt = sY — cK

(dK/dt)/K = sYIK — ¢

YK=(g+c)s

MP(K)=(Q1 - b)Y/K=(1-b)}{g + c)/s
g=a+bn+(1-b)g

g=(a+ bn)/b

MP(K) = (1 — b){(a + bn)/(bs) + c/s}
dMP(K)/da = (1- b)/(bs)

dgida = 1/b

Assume that the share of labor is .75 and the gross savings rate is .2. Then the change in the
marginal product of capital from a change in the growth rate is:

(Note that these are gross savings, not net savings. But the corporate income tax reduces the
return to savers relative to the return to corporate capital, so the derivative should be multi-
plied by roughly 2/3.)

dMP(K)/dg = (dMP(K)/da)/(dg/da) = (1 - b)ls == 25/.2
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Similarly, we can consider the effect of a slowdown in labor force growth on the marginal
product of capital:

dMP(K)/dn=(1-b)/s
dg/dn=1

dMP(K)/dg = (dMP(K)/dn)/(dg/dn) = (1 b)/s == 25/.2

(This is the same expression as when the slowdown in economic growth comes from a drop
in technical progress.)

Turning to the effects of changes in the savings rate, we have:
dMP(K)/ds=-MP(K)/s == 5
Thus, the savings rate has a large impact on the marginal product of capital as well.

Both of these effects are attenuated to the extent that the economy is open and rates of return
in the United States change less because some of the effect occurs abroad.
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What Are Reasonable Long-Run Rates of Return
to Expect on Equities?

John B. Shoven, Professor of Economics
Stanford University
July 20, 2001

I. Introduction

The average inflation-adjusted rate of return on large capitalization stocks from 1926-2000
was 9.7 percent (Ibbotson (2001)). Over the same period of time, the average real return on
Treasury Bills was 0.8 percent while it was 2.7 percent on long-term U.S. government bonds.
The premium of stocks over long-term government bonds was 7.0 percent.!

The question of interest is not what happened in the past, but what is likely to happen over the
next fifty or seventy-five years. Will stocks once again outperform bonds by 7 percent? One
needs to be humble when predicting the stock market, although ironically it may be easier to look
further into the future than it is to predict what will happen over the next few months or years. In
the very long-run, stock returns are more likely to be driven by fundamentals, while in the short-
run price movements can appear to have a life of their own.

There are a number of reasons to expect the return on stocks and the premium of the return of
stocks over bonds to be lower than over the last three-fourths of the twentieth century. This
paper reviews those reasons and concludes with an estimate of the expected long-run real rate of
return for equities and an implied equity premium.

II. Dividends Are Obsolete

Traditional equity valuation models (Gordon(1962)) are based on the value of shares being
equal to the present value of future dividends. This leads to the result that the expected return to
holding stocks is equal to the current dividend yield plus the growth rate in dividend payments.
This basic structure is behind most analysis of long-run stock returns today (see, for example,
Campbell and Shiller (2001)). The problem with this framework is that dividends are only one
way for the corporate sector to transfer money to shareholders and a particularly tax inefficient
way at that (Shoven (1987)). Dividend payments are fully taxable for investors who do not have
their equity sheltered in pension accounts or other tax deferred or exempt vehicles. In contrast,
companies can buy their own shares from their shareholders and achieve the same cash transfer
with much lower taxation. With a share repurchase, some of the money is treated as a return of
basis and the rest is treated as a capital gain. The tax saving can be enormous. Companies began
to take advantage of share repurchases in a significant way in the mid-1980s. In recent years the

! All of these numbers are arithmetic averages. The geometric mean real return on large capitalization stocks
was 7.7%, whereas it was 2.2% on long-term government bonds. The geometric premium of stocks over long-term
government bonds was thus 5.5%.
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aggregate amount of share repurchases has exceeded dividends and is currently running at about
$150 billion per year (Liang and Sharpe (1999)). Clearly share repurchases can no longer be
treated as a footnote in a story primarily concerned with dividends as a mechanism for transferring
cash to shareholders. Companies can also buy the shares of other companies. The extreme form
of this is a cash merger. Once again, cash is transferred from companies to shareholders, affecting
the valuation of shares. While it is hard to get precise information on the amounts involved, the
cash transferred to shareholders via cash mergers is almost certainly even larger than the amount
in share repurchases. The point of this is to emphasize that dividends are a choice variable and
dividend-price ratios should not be a fundamental building block of share valuation or long-run
shareholder return. In fact, it is not clear that companies founded in the 1980s and later will ever
pay dividends in the same way as older companies.

III. The Model

The original Gordon model had the intrinsic value of the firm depending on dividends and the
growth rate of dividends such that

= D
= pa—
or
D
k=?+g

where Vis the intrinsic value of the equity, D is the cash dividends, k is capital asset pricing model
required rate of return for equity of this risk class, and g is the growth rate of dividends.

The modernized Gordon model can be represented as
k= ejE; +(-)p

where £k is the expected real return to equity, &is the fraction of earnings paid out to shareholders
via dividends or share repurchases, E is earnings per share, P is the current share price and p is
the ROE (return on equity).? The first right hand side term replaces the dividend yield of the
Gordon model with the cash-from-earnings yield including share repurchases. The second term on
the right hand side is simply the growth rate of future cash flows and indicates that it depends on
the amount of retained earnings and the rate of return associated with those retained earnings.?
This equation is an identity if the various parameters in it remain constant. On the other hand, the
observed realized rate of return to holding equity can deviate widely from the value given in the
equation if the parameters (particularly the earnings-price ratio) change.

? Share repurchases can be added to the cash flow yield as in the equation in the paper or added to the growth
rate term, but not both. Investors who don’t participate in a share repurchase benefit from owning a growing
fraction of the company. Investors taken as a group receive the cash from a share repurchase just like a dividend.
The company’s opportunities are the same after the payment of an equivalent amount in dividends or share
repurchases.

3 T have not required p to equal & in the long-run steady state, although an argument could be made that they
should be equated. If they are equal, then the expected return to equity is independent of payout policy and is
simply equal to the reciprocal of the P-E ratio.
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IV. Steady State Returns

The model just presented gives the steady state real returns that investors can expect to
receive from equity markets. The steady state assumption is that aggregate corporate earnings,
aggregate dividends, the total market capitalization of stocks, the total money used for share
repurchases, and GDP all grow at the same long-run rate. In such a scenario, the price-earnings
ratio would remain stable. However, the role of share repurchases would continue to be very
important. Due to the declining number of shares, stock prices, dividends per share, and earnings
per share would all grow at a rate faster than GDP and the other aggregates. The equilibrium real
rate of return to owning stock would be the total of three terms: the dividend rate, the share
repurchase rate, and the steady-state growth rate of aggregates in the economy including GDP.
That is,

D 8 r
k= ppT 5
where S is share repurchases and g is the common steady-state growth rate of economic
aggregates. This is simply a different way to write the equation of the previous section. It does
highlight that real share prices would go up at the rate of g plus the rate of net share repurchases.
To make the equivalence with the previous formulation clear note that

E D 5
— = — 4 —and (1= p =
[ P Pt =g

}'J

V. The Big Question: Future P-E Ratios

The very difficult question is whether the current price-earnings ratio of roughly 25 represents
a new steady-state level. Of course, no one would assume that fluctuations in price-earnings
ratios will cease, but will 25 be the average level for the next 50 or 75 years? My guess is that the
long-run steady state level for the price-earnings ratio will be somewhere between its current level
(24 as I write this on July 20, 2001) and its average level over the past 75 years of approximately
15. A reasonable guess would be that P-E ratios might average 20 over the next 50 to 75 years.
What would be the consequences of a steady-state P-E ratio of 20 on real expected stock returns?
That means that (E/P) would average .05. Firms pay out somewhere between half and three-
fourths of their earnings as dividends and net share repurchases, so a reasonable value for 0 is
0.625. The ROE of retained earnings is approximately 8 percent, so p can be set at that level.
Substituting these values into the model gives

k = (625,051 +(.375).08) =.03125 +.03 = 06125

This model and these parameters predict the expected long-run real return to equity to be
6.125 percent.

4 This value is roughly consistent with the rate of return to corporate capital reported in Poterba (1997).
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From its current levels, the S&P 500 would not have to crash to reach a P-E level of 20. In
fact, the current S&P forecast for next year’s earnings of the S&P 500 is $62.88, so the market is
currently selling at 19.3 times next year’s predicted earnings. That means that if the market were
to go up 3.5 percent over the next year and the 2002 earnings forecasts panned out exactly, then
by mid-2002 the market would be selling for exactly 20 times earnings. Obviously, there are other
combinations of earnings realizations and price appreciation that would allow the market to
equilibrate at a P-E of 20 over the next couple of years.

What would be the consequences of a long run average price-earnings ratio of 15 rather than
20?7 This would put the P-E ratio close to its average level for the past 75 years. In the short-run
this implies that the current market is almost 40 percent overvalued and would indicate that near-
term stock returns might be quite poor. On the other hand, once the correction is completed and
the equilibrium P-E ratio of 15 is established the real rate of return to equities could average
slightly better than 7 percent. If we stick with the assumption that p is .08, the expected real
return to equity would be in the 7 to 7.5 percent range for all reasonable cash-payout rates (i.e.
for all reasonable values of 6).

So, we see that the assumed equilibrium price-earnings rate is important. It should be noted
that a near-term market correction to bring about a P-E ratio of 15 would not hurt the proposed
Social Security individual accounts as long as it occurred before they had accumulated significant
balances. In general, the fact that the individual accounts do not yet exist and will have small
balances over the next several years even if they are established soon means that the timing of
returns matters a lot. Low returns over the next several years followed by high returns would be
much better for the balances in these new Social Security individual accounts than high returns
first followed by low ones. There is a big difference between the circumstances of someone who
has a lot of wealth but is not saving and someone who is just starting to systematically accumulate
assets. The non-saving wealth holder is indifferent to the order of returns. However, the
systematic saver has little at stake early in his or her accumulation period, but much more at stake
later. Even if real stock returns average 6.0 percent over the next 50 years, the Social Security
individual account holders would prefer a pattern where the real returns averaged 2.0 percent for
the first decade and 7.0 percent thereafter rather than a pattern of 10.0 percent in the first decade
and 5.0 percent thereafter.

VI. The Long-Run Outlook for Equity Rates of Return

My own estimate for the long-run real return to equities looking forward is 6 to 6.5 percent.
I come to that using roughly the parameters chosen above. If the P-E ratio fluctuates around 20,
the cash payouts to shareholders should range from 3 to 3.5 percent. I am relatively optimistic
about the possible steady-state growth rate of GDP and would choose 3 percent for that number.®

5 It should be noted that the Trustees are projecting long-run average growth in aggregate labor income of
slightly less than 2 percent. If 2 percent were the steady-state growth rate rather than three percent, then that
would lower my prediction for equilibrium real stock returns by 0.5 percent. The reason that a one-percent drop in
the economy wide growth rate would not lower stock returns by a full one percent is that the lower growth rate
would require lower retained earnings and permit a higher rate of payout of earnings. For example, you then could
support a value of 0 of .75 with an E-P ratio of .05 and a value of p of .08.
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That leads me to my 6 to 6.5 percent real rate of return range. While this is the range that
I would choose as the expected return to equities, it does not indicate the degree of uncertainty
about actual outcomes over the next 50-75 years. I think there is a great deal of uncertainty
about long-run equity returns. A range of outcomes as wide as 2.0 to 10.0 percent would not
strike me as unreasonable. Even this wide range of possible outcomes indicates that the 9.7
percent real return that stocks actually earned over the 1926-2000 period is quite unlikely to be
repeated.

VII. Why Won’t Equity Returns Be
As Good in the 21* Century?

Why is it somewhat unlikely that the future returns will be as favorable as the past returns?
There actually are quite a few reasons. First, share prices went up faster in the last twenty years
than the value of the underlying capital. This relative price appreciation of paper claims to real
assets is unlikely to continue over the long haul. Second, of the entire world’s equity markets, the
American market was the strongest over the last 75 years (see, Jorion and Goetzmann (1999)).
While we might come in first again over the next half or three-quarters of a century, one shouldn’t
count on it. Third, the nature of stockholders has changed dramatically over the last few decades,
with far more of the market being held by pension accounts. Whereas stock holdings used to be
concentrated amongst the superrich, there has been a noticeable democratization of shareholding
over the post World War II period. While it is speculative to be sure, one could argue that the
degree of risk aversion displayed in the market has decreased as the market has become more
democratic. Fourth, the changing demographics with the increase in the number of elderly
relative to the number of working age adults can dampen the demand for financial assets
(Schieber and Shoven (1997) and Abel (2001)).¢ Fifth, stock returns in the past may have been
enhanced due to low ex-post real returns of long-term bonds. These low real returns were due to
unexpectedly high inflation, particularly in the 1960s and 1970s. The total impact of these and
other arguments is an equity premium that is likely to be considerably smaller than that observed
since 1926.

VIII. The Equity Premium Will Be Lower
Because Real Interest Rates Are Higher

The real return on long-run (30-year) inflation-indexed Treasury securities (TIPS) today is
about 3.5 percent. Presumably the expected real return on regular nominal Treasury bonds is at
least as high. If one uses my central guess for the average real return on equity markets of 6.0 to
6.5 percent, that leaves an equity premium on the order of 2.5 to 3.0 percent. Of course, real
interest rates may drift down from current levels, increasing the equity premium. In fact, Social
Security currently assumes that long-term government bonds will yield 3.0 percent in the future.
That strikes me as reasonable and would not cause me to materially change my 6.0 to 6.5 percent
range for the expected long-run real return on equities. Obviously, that leaves an equity premium
of 3.0 to 3.5 percent, far lower than experienced during the last three-fourths of the 20* Century.

¢ For a skeptical view on the impact of demographics on asset prices see Poterba (2001).
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IX. Which Rate To Use for Projections?

The next issue is whether one should use the expected equity returns to estimate the future
balance of an equity portfolio or should one use the return on safe inflation-indexed government
securities. On balance, I favor using the safe bond return on the argument that the extra expected
return on equities is compensated for by the extra variance in the outcomes. Both the expected
and median return for equities is almost certainly greater than for safe bonds. However, in order
for markets to be in equilibrium, the poor equity outcomes must be worse than bond returns.
Therefore, a scenario analysis for equity investments would, in my opinion, have to include
outcomes worse than bonds as well as those better than for a bond portfolio. I find it preferable
to simply calculate the outcomes with a safe investment strategy such as 100 percent Treasury
Inflation-Protected Securities and then state that the expected outcome would be higher with
stocks in the portfolio but that the risk would be correspondingly greater. The “no free lunch”
saying is as true in finance as in the rest of the economy. The extra return of a stock heavy
portfolio is matched by the extra riskiness (MaCurdy and Shoven (2000)).

One aside that the discussion of equity premium brings up is the useful role that government
bonds play in anchoring financial returns and in providing a relatively risk-free asset alternative.
The discussion in Washington of eliminating the publicly held federal debt should at least consider
the value of such debt to financial markets. Another point worth remembering is that the
traditional pay-as-you-go defined benefit structure is not without risk. The risks of a PAYGO
system depend on fertility rates, immigration rates, mortality rates, labor force participation, and
worker productivity. The risks of the defined benefit program are not perfectly correlated with
the risks of individual accounts invested in private securities. One of the strongest arguments in
favor of individual accounts is risk diversification. Clearly more work should be done to quantify
the covariance between financial returns and the factors influencing the sustainability of a PAYGO
system.

X. Conclusions

My best guess for a real equity return over a long-horizon is 6.0 to 6.5 percent per year. |
suggest that Social Security lower its intermediate assumption for real equity returns from its
current level of 7.0 percent to 6.5 percent or slightly lower. The narrowness of my range for the
expected return does not represent a high degree of certainty about the actually realized real
return on equities over the next 50-75 years. Throughout this note I have used terms like “best
guess.” That was totally intentional. Even if forecasting stock returns is easier over long
horizons, it still isn’t science. To put this concretely, I think that there is something like a 5
percent chance that real stock returns over the next 50 years will be worse than 2.5 percent and
there is similarly something like a 5 percent chance that they will exceed 9.5 percent. While it is
possible that stocks will underperform bonds over that horizon, it is quite unlikely. However, I
think there is only a very slight chance that stocks will outperform bonds in the future by as much
as they have in the past. That is, the equity premium is likely to be lower than it has been. My
own best guess for the equity premium (stock return over the return on long-term government
bonds) is 3.0 to 3.5 percent.
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Appendix

Equity Yield Assumptions Used by the Office of the Chief Actuary, Social
Security Administration, to Develop Estimates for Proposals with
Trust Fund and/or Individual Account Investments

Stephen C. Goss
Chief Actuary
May 8, 2001

Initial Assumptions in 1995

The Office of the Chief Actuary (OCACT) has been making estimates for proposals including
investments in equities since 1995. A memorandum dated May 12, 1995 presented estimates for
the Kerrey-Simpson proposal which included both individual accounts (with the opportunity for
equity investment) and provision for investment of 25 percent of OASDI trust fund assets in
equities. The assumed average real annual yield on equities for these estimates was 7 percent,
consistent with the assumption developed for estimates being produced concurrently for the
1994-96 Advisory Council on Social Security.

Historical analysis of equity yields during the 20* century using Ibbottson data was provided
to the Council by Joel Dickson of the Vanguard Group. Based on this analysis, the Advisory
Council members and the OCACT agreed that the 7-percent average annual real yield experienced
for the 20" century, particularly for the period beginning 1926, seemed to represent a reasonable
assumption for an average real yield over long periods in the future as had occurred in the past. It
was recognized that this average yield level was recorded rather consistently over long periods of
time in the past which incorporated complete market cycles. The work of Dr. Jeremy Siegel of
the Wharton School was also noted as supporting a long-term average yield on equities of about
7 percent.

Council Chairman Edward Gramlich noted that the equity market was then currently priced at
a level above the historical average, as indicated by relatively high price-to-earnings (PE) ratios.
However, it was agreed that in the future market cycles would continue, likely resulting in yields
for investments made in successive future years that would average close to the average yields of
the past. Estimates produced for the three proposals developed for the Advisory Council
(included in Appendix 2 of Volume 1 of the Council’s Report) used a 7-percent average real
equity yield as an intermediate assumption. Estimates were also produced assuming that equities
would achieve a long-term average yield no higher than the yield on long-term U.S. Government
marketable securities (Treasury securities), in order to illustrate both the sensitivity of estimates to
this assumption and the uncertainty about the likely average yield on equities for even very long
periods of time in the future. For individual account proposals, analysis of expected benefit levels
and money’s worth was also provided using a higher average real annual equity-yield assumption
of'about 9.6 percent. This higher average yield reflected the arithmetic mean, rather than the
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geometric mean (which was 7 percent), of historical data for annual yields. It was suggested by
Dr. Dickson that financial analysts generally use the arithmetic mean yield as a basis for
illustrating likely expected yield on investments. It was observed that this approach was
consistent with assuming that future annual yields would occur as if drawn at random,
independently from the distribution of past annual yields.

Estimates for the Kerrey-Simpson proposal and for the Advisory Council proposals were
based on the intermediate assumptions of the 1995 Trustees Report, including an assumption of
an average annual future real yield of 2.3 percent for Treasury securities. Thus, an equity
premium over long-term Treasury securities of 4.7 percentage points was implicitly assumed. It
was noted that the historical average equity premium was higher, because the average real yield
on Treasury securities was lower than 2.3 percent for the past.

Assumptions Since 1995

Since 1995, the OCACT has continued to use an assumption that average annual real yield on
equities will be about 7 percent for investments made in future years. Because the Trustees have
gradually increased their assumption for the average future real yield on Treasury securities from
2.3 to 3.0 percent, the implicit equity premium has been reduced from 4.7 to 4 percentage points.
In addition, OCACT has continued to provide estimates using lower assumed equity yields for all
proposals, in order to illustrate the uncertainty and sensitivity of these estimates.

While it has been recognized that the equity market has continued to be priced at levels above
the historical average (as indicated by PE ratios) since 1995, future cycles have been assumed to
continue as in the past, so that the average real yield on equity investments made in future years
will vary but will still average at a level similar to the past. While an “overpriced” current market
suggests that current equity investments may be expected to achieve lower than average real
yield, investments made in future years, when the price of stocks may have dropped to a cyclical
low, may be expected to achieve a higher than average real yield. Market trends for 2000 and
2001 suggest that the equity market is no longer as “overpriced” as it had been in late 1999,
supporting the assumption that future market cycles and average PE ratios may indeed continue
to mirror the past.

OCACT has recognized that future equity yields will depend on the future return to capital
and many other factors, as it has in the past. Based on the Trustees assumptions in the 2001
Trustees Report, labor productivity is projected to continue to increase in the future at a rate
similar to past average growth over long periods of time. This assumption implies that capital
deepening (increasing ratio of capital to labor) in the U.S. economy will also continue to trend at
about the same rate as in the past. This is believed to be consistent with the assumption that real
equity returns and the return to capital will be similar in the future to those in the past. On this
basis, OCACT believes that assumption of a future average real equity yield of about 7 percent is
consistent with the Trustees assumptions.
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Other Views

Some have suggested that slower growth in the U.S. labor force in the future may result in
accelerated capital deepening based on an assumed continuation in the historical rate of growth in
domestic capital investment, and thus a lower future return to capital (and lower equity yields) in
the U.S. economy. Specifically, this would imply that capital investment would grow to levels
higher than could be accommodated with current technology while maintaining the mar ginal
product of capital at a maximum. While this may be plausible (if investors have nowhere else to
invest and are willing to accept a lower return), it would also imply a higher rate of growth in
labor productivity than in the past, and thus would be inconsistent with current Trustees
assumptions.

A more compelling argument may be that the general investor may see equities as less risky in
the future than in the past, or may be less averse to the level of risk that is present. This attitude
would be consistent with a higher level of equity prices, higher PE ratios, lower dividend ratios
(to price), and thus a lower real yield on equities (see Diamond 1999). However, OCACT
believes that the perception in 1999 that equities will be consistently less risky in the future than in
the past may already have been dispelled by price changes since 1999. In the future, OCACT
believes that it is likely that stocks will be viewed as risky to about the same extent as in the past,
over long periods of time.

Growth in the Total Value of the Equity Market

The assumption that future PE ratios will average at about the same level as in the past implies
that the AGGREGATE price of all equities outstanding will grow at the same rate as for
aggregate corporate earnings, and thus for GDP. This means that a slower future rate of growth
in labor force and GDP (as projected by the Trustees) implies a slower future growth rate for
aggregate stock value. In order to be consistent with a continuation of the past equity yield of 7
percent, this would imply that the dividend ratio will be higher in the future, offsetting the lower
growth in corporate sales (GDP) and earnings, and thus share values. This would seem to be a
reasonable consequence of slower labor force growth. Slower growth in employment from one
year to the next means that the share of each year’s corporate earnings that must be retained for
investment in a growing workforce is reduced. These corporate earnings may reasonably be
assumed to be distributed in the form of dividends, providing an equity yield that compensates for
the slower increase in equity price.

An alternative assumption might be that corporate earnings that would be retained for a faster
growing work force might be invested by the corporation abroad, thus effectively expanding labor
and output offshore. This would result in increases in corporate output (although not in domestic
GDP) and corporate earnings that would in turn support higher increases in equity prices, and
thus total equity yield.
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THE SOCIAL SECURITY ADVISORY BOARD

Establishment of the Board

In 1994, when the Congress passed legislation establishing the Social Security Administration
as an independent agency, it also created a 7-member bipartisan Advisory Board to advise the
President, the Congress, and the Commissioner of Social Security on matters relating to the Social
Security and Supplemental Security Income (SSI) programs. The conference report on this
legislation passed both Houses of Congress without opposition. President Clinton signed the
Social Security Independence and Program Improvements Act of 1994 into law on August 15,
1994 (P.L. 103-296).

Advisory Board members are appointed to 6-year terms, made up as follows: 3 appointed by
the President (no more than 2 from the same political party); and 2 each (no more than one from
the same political party) by the Speaker of the House (in consultation with the Chairman and
Ranking Minority Member of the Committee on Ways and Means) and by the President pro
tempore of the Senate (in consultation with the Chairman and Ranking Minority Member of the
Committee on Finance). Presidential appointees are subject to Senate confirmation. Board
members serve staggered terms. There is currently one vacancy on the Board.

The Chairman of the Board is appointed by the President for a 4-year term, coincident with the
term of the President, or until the designation of a successor.

Members of the Board

Stanford G. Ross, Chairman

Stanford Ross is a partner in the law firm of Arold & Porter, Washington, D.C. He has dealt
extensively with public policy issues while serving in the Treasury Department, on the White
House domestic policy staff, as Commissioner of Social Security, and as Public Trustee of the
Social Security and Medicare Trust Funds. He is a Founding Member and a former Director and
President of the National Academy of Social Insurance. He has provided technical assistance on
Social Security and tax issues under the auspices of the International Monetary Fund, World Bank,
and U.S. Treasury Department to various foreign countries. He has taught at the law schools of
Georgetown University, Harvard University, New York University, and the University of Virginia,
and has been a Visiting Fellow at the Hoover Institution, Stanford University. He is the author of
many papers on Social Security and Federal taxation subjects. Term of office: October 1997 to
September 2002.

Jo Anne Barnhart

Jo Anne Barnhart is a political consultant and public policy consultant to State and local
governments on welfare and social services program design, policy, implementation, evaluation,
and legislation. From 1990 to 1993 she served as Assistant Secretary for Children and Families,
Department of Health and Human Services, overseeing more than 65 programs, including Aid to
Families with Dependent Children, the Job Opportunities and Basic Skills Training program,
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Child Support Enforcement, and various child care programs. Previously, she was Minority Staff
Director for the U.S. Senate Committee on Governmental Affairs, and legislative assistant for
domestic policy issues for Senator William V. Roth. Ms. Barnhart served as Political Director for
the National Republican Senatorial Committee. First term of office: March 1997 to September
1998; current term of office: October 1998 to September 2004.

Martha Keys

Martha Keys served as a U.S. Representative in the 94th and 95th Congresses. She was a
member of the House Ways and Means Committee and its Subcommittees on Health and Public
Assistance and Unemployment Compensation. Ms. Keys also served on the Select Committee on
Welfare Reform. She served in the executive branch as Special Advisor to the Secretary of Health,
Education, and Welfare and as Assistant Secretary of Education. She was a member of the 1983
National Commission (Greenspan) on Social Security Reform. Martha Keys is currently
consulting on public policy issues. She has held executive positions in the non-profit sector,
lectured widely on public policy in universities, and served on the National Council on Aging and
other Boards. Ms. Keys is the author of Planning for Retirement: Everywoman's Legal Guide.
First term of office: November 1994 to September 1999; current term of office: October 1999 to
September 2005.

David Podoff

David Podoff is visiting Associate Professor at the Department of Economics and Finance at
the Baruch College of the City University of New York. Recently, he was Minority Staff Director
and Chief Economist for the Senate Committee on Finance. Previously, he also served as the
Committee’s Minority Chief Health and Social Security Counselor and Chief Economist. In these
positions on the Committee he was involved in major legislative debates with respect to the long-
term solvency of Social Security, health care reform, the constitutional amendment to balance the
budget, the debt ceiling, plans to balance the budget, and the accuracy of inflation measures and
other government statistics. Prior to serving with the Finance Committee he was a Senior
Economist with the Joint Economic Committee and directed various research units in the Social
Security Administration’s Office of Research and Statistics. He has taught economics at the
University of Massachusetts and the University of California at Santa Barbara. He received his
Ph.D. in economics from the Massachusetts Institute of Technology and a B.B.A. from the City
University of New York. Term of office: October 2000 to September 2006.

Sylvester J. Schieber

Sylvester Schieber is Director of the Research and Information Center at Watson Wyatt
Worldwide, where he specializes in analysis of public and private retirement policy issues and the
development of special surveys and data files. From 1981 to 1983, Mr. Schieber was the Director
of Research at the Employee Benefit Research Institute. Earlier, he worked for the Social Security
Administration as an economic analyst and as Deputy Director at the Office of Policy Analysis.
Mr. Schieber is the author of numerous journal articles, policy analysis papers, and several books
including: Retirement Income Opportunities in An Aging America: Coverage and Benefit
Entitlement; Social Security: Perspectives on Preserving the System; and The Real Deal: The
History and Future of Social Security. He served on the 1994-1996 Advisory Council on Social
Security. He received his Ph.D. from the University of Notre Dame. Term of office: January
1998 to September 2003.
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Gerald M. Shea

Gerald M. Shea is currently assistant to the president for Government A ffairs at the AFL-CIO.
He previously held several positions within the AFL-CIO, serving as the director of the policy
office with responsibility for health care and pensions, and also in various executive staff positions.
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by Willard T. Carleton and Josef Lakonishok

Risk and Return on Equity: The Use
and Misuse of Historical Estimates

The task of estimating a company's expected return typically involves an initial estimate of
the market’s expected return. This, in turn, is usually based on summary statistics about
risk premiums drawn from historical average returns. The approach appears simple, but
the underlying complexities may trip up unwary analysts.

The authors demonstrate how choice of measurement period, averaging method, portfolio
weighting and risk-free rate can cause the equity risk premium to vary from 0.9 to 24.9
per cent. Over the 1926-80 period, for example, the arithmetic mean annual return on an
equally weighted portfolio was 17.1 per cent; the geometric mean annual return on a
corresponding value-weighted portfolio was 9.1 per cent. Furthermore, differences in his-
torical returns between industries, and company size effects within industries, are also

substantial.

INANCIAL ANALYSTS HAVE come to
Frely heavily on summary statistics drawn
from historical returns on common stocks. '
Typically, these retumns, aggregated over time
and over securities, have been compared with
historical returns on lower-risk assets such as
Treasury bills or U.S. government bonds to pro-
vide estimates of the stock market's average risk
premium on equities.” The considerable complex-
ity underlying the aggregate data seems to have
been ignored, for the most part, in practice.
The consequences of ignoring complexity can
be substantial in dollar terms. For example, the
book value of Duke Power Company’s common

equity is about $2.4 billion. Each percentage -

point in estimates of its cost of equity capital
thus translates into 524 million of earnings per
year, when applied as an earnings rate on book
equity. And the differences between estimates
of costs of equity generated by different “read-
ings” of historical returns could easily amount
to several percentage points—or multiples of
$24 million per year—in required earnings.
This article attempts to introduce some cau-

L. Footnotes appear at end of article.

tion into the uncritical acceptance and use of
aggregated historical return differentials. Using
return data tor the period 1926-80, we present
tables showing how mean or risk-adjusted stock
returns are affected by the following dimensions
of historical return measurement and presenta-
tion:
e geometric vs. arithmetic mean returns,
e equally weighted vs. value-weighted stock
portfolios,
e time periods chosen,
e bills vs. bonds as the base for the market
risk premium, :
e industry risk-adjusted return differentials,
e effect of data point intervals on industry risk
adjustments,
e the significance of some industry “alphas,”
e size effects within industries.
We used as our main data base the monthly

Willard Carleton 15 Karl Eller Professor of Finance at the
College of Busimess and Public Administration of the
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Table I Annualized Historical Returns and Standard Deviations on Market Dorttolios
Gevmetric Mean Veativonetoe Mean Strniard D atatnon

Pernd Vil Wnd. f.‘-.{ Whf Vol Wl nrui' Wl Vil Wi !'.1} W hd
1926-50 9o 125 14 ey 1 219 3315
1931-50 43 i+ 4 1.z 147 213 37
1936-50) 112 154 s b h 187 268
1941-80 1.4 149 12.8 iy 17 f 254
1946-80 0.6 ] 12.0 147 157 238
1951-80 0.8 13.0) 123 56 1R 3 47
1956-80 B9 1.9 m3 47 8.0 154
1961-80 8.7 L2 1 151 179 254
1966-80 72 112 8y 146 19.3 s T
1971-80 9.1 13.3 111 b9 253 290
1976-80 159 a3 A7 v 13:2 130

CRSP tape, which contains monthlv stock re-
turns tor all NYSE companies and four various
monthly stock indexes. We used the Compustat
tape, which provides summaries of financial
statements of all major U.S. corporations, to
construct firm size measures.' The monthly
returns on Treasury bills and long-term govern-
ment bonds constructed by Ibbotson and Sin-
quefield were also used.

Overall Equity Market Results
Assume that our analvtical task is to forecast the
expected rate of return (alternativelv, the re-
quired rate of return) on a given stock. Most
such forecasts involve estimation of the expect-
ed return on the market and the return on some
“risk-free’” asset (or, alternatively, the differ-
ence between the two as the market's risk
premium) and the risk of the particular stock.
We therefore start by estimating the expected
return on the market as a whole, detining the
market portfolio conventionally as a porttolio
that includes only common stock.*

Table | presents data on annual historical
returns and standard deviations for two widelv
used market portfolios—the value-weighted

Fisher index and the equally weighted Fisher

index.® The results are presented for various
periods, all of which have 1980 as an ending
date. We selected 1980 to reflect the point of
view of an analyst today who is trving to decide
how far back into historical data he must go to
develop averages that validly represent current
investors’ beliefs about the tuture.

Computing Average Returns

The annual returns in Table [ are aggregated
across time based on both geometric mean and
arithmetic mean computations. For example,

the value-weighted geometric mean of 9.1 per
cent for the 1926-80 period is derived in the
following way:

[(1 + rea)(l + ry927) AL el ® - L

where r denotes the annual rate of return. The
comparable arithmetic mean of 11.4 per cent is
derived as:

(Fo2 + Tyoa7 + I'j9xn)/33.

The difference between the two means of 2.3
per cent is substantial and is directly related to
the variabilitv of the return series. The differ-
ences between the means would be more pro-
nounced in the case of individual securities,
because ot their higher variability,

Which ot the two means should be used? The-
truth is, each is appropriate under particular
circumstances. The geometric mean measures
changes in wealth over more than one period on
a buv and hold (with dividends reinvested)
strategy. It the average investor rebalanced his
portfolio every period, the geometric mean
would nct be a correct representation ot his
porttolio’s performance over time. The arith-
metic mean would provide a better measure ot
tvpical performance over a single historical peri-

od (in the example, one vear).

FINANCIAL ANALYSTS JOURNAL
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Portfolio Weights

The differences between returns on a value-
weighted index, or porttolio, and those on an
equally weighted index are even more striking
than the differences between arithmetic and
geometric means. For the 1926-80 period, the
equally weighted market porttolio had an aver-
age mean return of 17.1 per cent versus 11.4 per
cent for the value-weighted portfolio. The geo-
metric means of the two portfolios are closer
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Table I1

Annualized Historical Returns and Standard Deviations on Long-Term Government Bonds and Treasury Bills

Bonds Rulis " stanedard Desnition

Merred Geo. Mean Arith Mean Gee Muan Arith Mean Hemel = Bl

1926-80 jos 3.2 2.8 NG 8. ahn 27
1931-80 2.8 lu 17 28 349 28
1936-80 26 27 30 30 3h R
1941-80 23 3.4 34 14 iR R
194680 20 2:2 s iy nil 27
1951-80 22 X3 11 44 n 4 26
1956-30 a3 3 4.9 49 XS] 22
1961-80 26 28 35 in h 4 24
1966-80 26 24 63 t4 73 2.2
1971-80 4.0 32 3 h B8 6.9 253
1976-80 1.9 21 TR P 83 29

(12.5 versus 9.1 per cent) because the equally
weighted portfolio has a higher standard devi-
ation than the value-weighted portfolio (33.1 vs.
21.9 per cent).”

Again, which index should be used? The
value-weighted index obviously provides a bet-
ter measure of stock market performance in
general, hence of the experience of investors as
a whole. The difference between AT&T and a
small NYSE company cannot be ignored; inves-
tors have committed more funds to AT&T than
they have to many smaller companies. Equally
weighted indexes are very simple to construct
and understand, but they probably make no
more sense than an index constructed bv
weighting companies according to the length of
their names. Nonetheless, equally weighted in-
dexes may have their uses in determining ex-
pected rates of return for specific companies.

Equally weighted indexes give much more
weight to smaller companies, and smaller com-
panies are in general riskier than larger compa-
nies, so part of the average return difference
between the two types of indexes can be ex-
plained by risk differences. However, only part
of the small firm-large firm return difference can
be explained by the conventional measures of
risk, beta and unsystematic risk; for reasons still
not fully understood, stocks of small companies
have outperformed those of large companies on
a risk-adjusted basis.” (Note that any use of
historical return characteristics for forward-
looking purposes requires a belief that history
tends to repeat itself.) In determining expected
rates of return, company size cannot theretore
be ignored, and an equally weighted index may
be appropriate for certain companies and for
particular uses of expected market return esti-
mates." Clearly, investment strategies based on

FINANCIAL ANALYSTS JOURNAL
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portfolios of small firms fall into this categorv.

Finally, Table [ shows that, with the exception
of the 1976-80 results, choice of starting vear
makes a difference of up to about 4 per cent per
year in average equitv return for each of the four
portfolio measures. The 1976-80 period repre-
sents a special case noted by many analysts:
During the later part of the decade, probably
because of unanticipated changes in inflation
and interest rates, average stock returns and
their variabilitv substantially exceeded their av-
erage long-term values.

Choice of Risk-Free Rates

To estimate the equity market’'s expected risk
premium (or forward-looking average), one
usually computes the /ustorical average return
on lower-risk securities such as Treasury bills or
U.S. government bonds.” The difference be-
tween the equitv and bill or bond historical
average proyvides an estimate of the market risk
premium.

The logic ot this procedure is straightforward:
Expected rates ot return on bills, bonds and
stocks vary over time, reflecting common un-
derlving changes in interest rates. Over short
periods of time, realized return differences be-
tween stocks and bills, or between stocks and
bonds, will vary because ot random and unan-
ticipated repricing of assets. Over a sufficiently
large number of observations (number of vears),
however, investors realize, on average, the re-
turn ditterential consistent with the greater risk
of common stocks—i.e., an amount equal to the
expected risk premium.

Table I provides historical returns on Trea-
sury bills and long-term U.S. government
bonds. For these tixed income securities, the
differences between geometric and arithmetic
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Table [II  Annualized Equity Prenium Estimates

Veebinmetoe NMean- Lo 2y '\f;..li,'-
= Biopd~ - Biils - Bivnd= - fRefl~
Perund Vil Wi Lg W Vol WAl I Whi i Wil Ly Wi Vil Wi g Wi
192651 b - 139, b 143 pl L kN L Bt
1931-580) 87 157 ] 159 (S 14 L LT
1936-50 | 139 Ko 11h Th s i, % 2
1941-80 14 A u g 142 4y (4 Q) S0
1946-50 9.7 125 XL ns 8 h o R AN
1951-80 9y 133 TH 12 S h s A3 P
1956-80 7R 23 54 Y Ak g 40 30
1961-80 w3 B 453 953 Al 94 32 32
1966-30 b [ 17 25 82 i6 T4 ne9 ny
1971-80 k9 27 43 {18 31 Q| 23 =3
1976-480 146 249 MY 19:2 [+.0 242 A1 Xl

mean rates of return are very small, reflecting
the small variability of the return series. For the
total 1926-80 period, the arithmetic mean return
on long-term government bonds is 3.2 per cent,
versus 2.8 per cent for Treasury bills. For any
period starting after 1936, however, Treasury
bills show higher returns.

The superior performance of Treasury bills is
especiallv striking in the more recent periods.
From 1971 through 1980, for example, the aver-
age return on long-term government bonds was
4.2 per cent, versus 6.8 per cent for Treasury
bills. The main contributor to this behavior was
unexpected inflation, which led to higher than
expected interest rates, hence lower bond
prices. Unanticipated capital losses on bonds
offset coupon income, producing lower realized
returns.

Assuming that more history is better than less
for purposes of estimating the market risk pre-
mium, there still remains the serious question of
whether to base the premium on Treasury bills
or on long-term government bonds. Again, the
means will depend on the ends.

Advocates of the Capital Asset Pricing Model
(CAPM) routinely employ the stock-bill average
return differential. Aside from questions relat-
ing to the model's conceptual validity, the
stock-bill spread is appropriate for uses involv-
ing short-term investment horizons. But the
one-period CAPM is valid for multiperiod envi-
ronments only under implausible and rigid as-
sumptions. And expected market return esti-
mates based on risk premium computations
may be used to value expenditures tor irrevers-
ible, long-term investments (nuclear power gen-
erating plants, for example); in these cases, the
stock-bond return differential may provide a

more appropriate measure of the average long-
term risk premium.""

Table [l presents annual risk premium esti-
mates tor equally weighted and value-weighted
market portfolios based on Treasury bills and
long-term government bonds. There are a num-
ber of choices and the differences between them
are not trivial. Depending on the particular time
period, method of weighting, method of aver-
aging, and risk-free rate used, the market equitv
risk premium ranges from 0.9 to 24.9 per cent
per vear."'

Equity Returns and Risk Adjustments by
Industry .

Now that we have estimated the equity market
portfolio’s risk premium, we can make some
adjustments for the ditference in risk between
our companv and a typical company in the
market porttolio. The CAPM relates return to
risk as follows:

E(R) = Ry = [E(R,) - RB.

where:
E(R,) = the expected return on company i,
Ry = the risk-free rate,
E(R,,) = the expected return on the market
porttolio, and
B; = the company’s systematic risk. or

beta.

The remaining task, under the CAPM, is to
determine the company’s beta. Our confidence
in choice of anv given historical data representa-
tion to estimate the market risk premium is at
this point somewhat shaken, however. A natu-
ral step may be to examine the return experi-
ences of similar firms, given that we are not sure
about how to determine a market risk premium,
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hence expected return. In addition. even in the
CAPM framework, it may be appropriate to
look at groups of companies or industries, rath-
er than at individual companies.

Thus, rather than concentrate on various is-
sues critical in the case of individual securities
(such as measurement error and coefficient in-
stability), we will focus our analvsis on the
industry level. This will facilitate the presenta-
tion of results and enable us to demonstrate
better the possible reason for differences in
return experiences. '

We grouped the sample companies into 13
industries based on their two-digit Standard
Industrial Classification codes. Table [V gives
the number of companies in each industry.
Table V provides for each industry annual geo-

Table IV Industry Classifications
Industry SIC Cude

1. Mining -4
2. Construction 15-17
3. Food 20-21
4. Texule 22-23
5. Paper 24.27
6. Chemicals 28
7. Petroleum 29
8. Rubber 30-31
9. Metals 32-34
10. Machinery 35-M
11. Transportation 40-49
12. Wholesale Trade S0-51
13. Retail Trade 359
14. Finance 6l)-67
15. Services 70-89

metric returns, arithmetic returns and standard
deviations ot returns for the 1926-80 period.
Three beta coetficients, three intercept (alpha)
coefficients, and three coefficients ot determina-
tion (R-squares) are also presented. Table VI
shows the same results for the 1971-80 period.
These coefficients were estimated from the fol-
lowing regression:

Ry — Ry = o + Bl[le - Ry) + e,

where R,,, Ry and R, are the period t returns
for industry i (each security received the same
weight), the risk-free rate (Treasury bill re-
turns), and the return on the market portfolio
(equally weighted Fisher index), respectively.
Thus the differences between the three sets of
coefficients result from differences in the estima-
tion intervals (monthly, quarterly or annual)."

Beta and Estimation Intervals

For the 1971-80 period, 10 of the 15 industries
exhibit differences in betas of at least 0.1. For the
mining industry, the monthly beta is 0.83, the
annual 0.63; for the petroleum industry, the
quarterly beta is 0.50, the annual 0.73. Assum-
ing an annual risk premium of about 8 per cent,
a 0.1 ditference in betas will create a 0.8 per cent
difference in expected returns; not much in the
abstract, perhaps, but one that translates into
$1.9 million per vear in earnings for Duke
Power if beta is used to determine its return on
book equity.

The coetticients of determination at the indus-

Table V  Returns and Risk Measures by Industries. 1926-1980

Geo. Arith. Stan. Beta  Beta Beta Alpie: Ay Alphas <R 0 R* R*

Industry Mean*  Mean*  Der* 1 4" a2r e I fLap® ar 3’ a2,
Mining 16.1 21.7 38.7 1Lo2 LI Lol 3154 2 4.10 0 N7 092 U.78
Construction 7.2 20.1 62.0 .43 1.72 153 =317 -hiN —-4x0 0s) OTR V.66
Food 11.9 15.0 7.6 073 071 us AV 1 43 (LR3 092 193 092
Textile 10.6 6.8 K7 L4 113 1.11 o e g - 1.93 .90 093 0 K9
Paper 13.0 18.4 W tor toe 1 1) fi 12 =012 0¥l 09 0.93
Chemicals 12.7 6.1 RN de (M2 0H3 (.3 1 Kl* L35 0492 Uve 092
Petroleum 14.7 18.9 313 us0 074 081 2% 435 63 071 082 073
Rubber 10.6 16.8 .2 Loe L0 112 -1.94 S22 =20 089 0Ys 089
Metals 12.2 17.8 89 L L3 L1z -2 -1 Yh 13 uYve 098 0.93
Machinery 12.5 18.4 376 Loy Loz 1l 024 04 -040 097 098 UYe
Transportation 10.4 14.5 99 099 095 Rl = 1.33 - 1) 0N ose 09l 0.80
Wholesale Trade 11.4 6.7 359 083 09l .02 i 028 ~-(1.82 069 (84 089
Retail Trade 10.7 16.3 361 0oy 087 10l -0 a0 -10.28 - 1.03 1. RY 0.9l V.86
Finance 11.4 15.8 30.1 099 094 0By -Unil 0 102 0w 09 0534
Services 13.0 19.9 06 o4 103 1w 054 145 147 U¥s 09l v.79
Average 11.9 175 36N 0 L2 o2 024 R vy uUse 092 083

* Annualized percentages

" The number in parentheses is the length ot the estimation interval—monthly . guarterly or vearly

* Stanstical signihicance ot 5 per cent tor a two-tarled test
¥ Statistical signiticance ot 10 per cent tor a two-tared test
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Table VI Returns and Risk Measures by Industrv. 1971=1980)

Gev Areth Stan. Beta Beta Bena Al Apha Aipint R- R* R*

Mean'  Mean®  Dee ' A" A5 Q250 gt ars 2 S Ly B
Mining 4.8 294 3R2 083 070 063 1242 1343 1734 03 031 0
Construction 20.1 266 4121 L9 1L 5799 601 h63 U8 U3B VA3
Food 12,6 150 251 031 031 083 N 24 n.80 -015 092 09 09
Textile Th 143 419 L3 117 1M =541 -3 14 -611 037 038 0%
Paper 1.6 15.0 26 099 103 09 =133 -16l1 -16d 09 09 093
Chemucals 13.7 154 200 081 07T 0kk 1.33 1.29 1.94 0% 091 091
Petroleum 207 244 33 0e9 03 0N 9 234 10.42¢ W16 049 040 045
Rubber 1.6 16 4 3353 101 10 1w -143 -133 -153 088 08 090
Metals 14.8 173 230 101 094 083 133 189 202 094 09 093
Machinery 16.2 al.2 M1 [ T O - T O 230 .08 247 096 09 099
Transportation 10.9 13.4 243 072 068 0K -084 -7 6 -1.83 0487 087 097
Wholesale Trade  12.7 177 MO 119 124 113 -1 -116 -030 09 094 0w
Retail Trade B4 144 MY 113 126 113 =491 N300 -362 092 094 Oxs
Finance 8.9 13.4 03 Loe 1os 1o =441 - 406" -346 U89 092 09l
Services 15.2 aail RLN 128 138 128 109 115 278 0.94 095 .93
Average 140 18 4 3241 L Lw 0 84 096 1.52 086 086 034

* Annualized percentages.

" The number.in parentheses is the length ot the estimation interval —monthly, quarterhy or vearly

* Stansucal signiticance ot 3 per cent tor a two-taled test
? Stanstical signiticance ot 10 per cent 1or a twostailed test

try level are extremely high. For the 1926-80
period, the averages across industry are U.86,
0.92 and 0.85 for the monthly, quarterlv and
annual intervals, respectively. Aithough there is
some indication of a better tit tor quarterly data,
the differences are not large enough to decide
on the basis of statistical fit that quarterly data
should be used to estimate betas.

We should note that the results in Tables V
and VI probably underestimate the impact of
estimation intervals on betas of individual com-
panies. We used intervals of one month or
longer. Betas estimated from daily or weekly
data are subject to biases caused by trading
patterns; there are no biases in estimated betas
for NYSE securities when monthly data are
used.'* Furthermore, our betas are estimated at
the level of industries, not individual securities;
differences due to beta estimation intervals are
partially suppressed when industry aggregates
are employed.'*

Estimation Intervals and Alpha

According to the CAPM, the theoretical inter-
cept, or alpha, should be zero; estimated devi-
ations from zero should be attributable to con-
ventional estimation prublems and the
intercept should be irrelevant in generating in-
dustry or company expected returns. Given that
our beliefs in CAPM are somewhat shaken,
however, the question is whether to retain or
discard the intercept when expected returns are
being generated.'®

For the 1926-80 period and the monthly inter-
cept, a two-tailed test shows two intercepts to
be different from zero at the 5 per cent signifi-
cance level and three at the 10 per centlevel: 10
intercepts are not significantly different from
zero. Onv approach to the development of an
expected industry rate of return would be to
discard the intercepts, especially the 10 that are
not signiticantly different from zero, statistical-
ly. We teel that this procedure errs. What we
want for an expected return estimate is an
unbiased point estimate; if the regression equa-
tion were correctly specified, retaining estimat-
ed beta while discarding estimated alpha would
obviously |.~rudu«,e bias in estimated expected
rate of return. '

Untortunately, the size of the intercepts indi-
cates that the ettect on expected industry re-
turns is substantial. For the rubber industry, for
example. the monthly intercept is - 1.94 per
cent per car. Also, Table V indicates that
differences in estimation intervals produce dif-
terences in intercepts. For the finance industry,
the monthly intercept is —0.6 per cent, while
the annual intercept is 1.02 per cent per vear.

There is one other problem. A high (low)
intercept may simply result from a series of
unexpectedly tavorable (untavorable) circum-
stances in the past. For the 1971-80 period, the
intercept ot the oil industry was 9.25 per cent
per vear—but a 9.23 per cent intercept for the
lndustr_\' in the tuture is not a proposition most
analysts would accept. The high intercept re-

] e
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flects the misspecification of the return-generat-
ing process being used; the intercept captures
factors omitted by the model. Unfortunately,
the market model regression cannot provide
additional insight about the size and origin of
such factors.

The intercept can have a substantial effect on
expected returns. Table VII presents estimates
of the expected return for the construction in-
dustry, under a CAPM framework. The re-
turns—based on the results of Table VI, an
assumed market risk premium of 8 per cent and
a risk-free rate of 9 per cent—range from 18.68
to 26.13 per cent. At the level of individual
securities, the effects will be even greater.

Industry Size and Risk Effects

Our examination of equally weighted and val-
ue-weighted portfolios suggested the existence
of a company size effect on stock returns. Are
the effects of size on historical return experience
present within industries? The presence of size
effects within industries would vastly compli-
cate the estimation of company expected re-
turns.

Tables VIII, IX and X describe in some detail
the role of company size within industries. We
analyzed the periods 1961-80, 1966-80, 1971-80
and 1976-80, but given the similarity of results,
we present here only those for the whole period
(Table VIII) and for the last 10 years (Table IX).
We measured size by the market value of the

Table VII Expected Return Estimates for the
Construction Industry

Without With
- Intercept Intercept

Monthiy Data [nterval 18.68% 24.47%
Quarterly Data Interval 19.32% 25.33%
Annual Data Interval 19.48% 26.13%

common stock as of December 31, and estimat-
ed its effect by dividing the companies within
the 13 given industries into four size groups,
based 2" their size at the end of the previous
year.'s

Table VIII indicates an almost perfect relation
between size and return. For all 13 industries,
the smallest companies (designated size Group
1) had higher annual returns (on the basis of
both arithmetic and geometric means) than the
largest companies (size Group 4). Based on the
summary in Table X, the difference between
Groups 1 and 4 in arithmetic mean across indus-
tries for 1961-80 amounts to 11.1 per cent per
year (22.3-11.2 per cent).

An almost perfect monotonic relation exists,
not only between size and returns, but also
between size and risk, as the betas and standard
deviations in Tables IX and X indicate. From
Table X, the average beta and standard devi-
ation for the smallest companies are 1.14 and
36.7 per cent, respectively, for 1961-80; the
corresponding numbers for the largest compa-
nies are 0.79 and 23.8 per cent.

Table VIIl Returns and Risk Measures by Industries and Size, 1961-1980

Size Geo. Arith. Stan. )

Industry Group Size Mean : Dev. Beta Alpha

TMetals 1 29 1697 289 1.17 0.31°
2 66 12.4- 252 1.04 0.02

3 169 8.1 243 0,98 -0.28°

4 822 7.2 19.0 0.86 -0.30*

Machinery 1 L, 272 170 410 1.36 027
2 78 11.9 319 1.23 -0.08
3 220 10.9 28.7 1.09 -0.11

4 2356 9.1 24.6 0.88 -0.16"

Transportation 1 63 15.3 235 0.83 0.31°
2 170 10.9 20.3 0.73 0.03

3 396 8.1 18.1 0.66 -0.14

4 1800 5.8 16.8 0.60 -0.28"

Trade 1 23 14.2 41.9 1.26 0.10
2 62 12.4 36.9 1.16 -0.01

3 157 10.2 33.8 1.02 -0.13

4 1186 7.4 28.8 0.87 -0.28*

Finance 1 29 14.4 343 1.36 0.16
2 88 14.2 339 1.06 0.18

3 272 10.3 239 0.95 -0.09
4 1362 10.3 19.7 0.78 -0.01

Services 1 36 16.6 389 1.33 0.31*
2 74 12.0 377 1.28 ~0.0%

3 141 12.0 329 1.21 -0.02

1 381 79 409 1.14 -0.30°

(Table cornnued)
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Table VIII continued ‘

Size Geo. Arith. . Stan.

Industry Group Stze Mean Mean Dev. Beta Alpha
Mining 1 40 5.6 34.2 35.1 1.06 111
2 121 22 26.0 323 0.79 0.94°
3 . 292 18.7 218 294 ©0.84 0.63°
4 1341 6.6 - 195 26.7 0.77 0.49°
Food 1 29 16.6. 19.9 293 092 0.40*
2 101 13.9 17.0 272 0.90 0.19°
3 363 9.4 12.0 - 25.0 0.81 -0.11
E 4 1428 8.8 \ 10.3 18.2 0.62 -0.07
Textile 1 18 13.1 20.8 45.4 1.22° 0.07
2 43 11.0 16.2 36.1 1.13 -0.08
3 87 9.1 15.0 36.8 1.01 -0.18*"
4 265 7.9 13.0 33.2 0.96 -0.26°
Paper 1° 34 17.4 22.4 38.4 1.18 0.36*
2 91 11.0 14.4 27.5 1.02 -0.07
3 300 10.6 13.1 24.2 - 094 -0.06
4 1344 6.7 8.6 210 0.83 -0.32*
Chemicals 1 50 16.4 19.8 288 t.11 0.30°
2 184 1.7 13.8 21.6 0.94 0.01
3 565 12.3 13.8 18.6 0.80 0.12 .
4 2537 6.3 7.2 14.2 0.61 -0.23*
Petroleum 1 134 19.6 24.4 4.5 0.94 0.67*
2 906 20,4 233 26.2 0.72 081° Z
3 2763 15.2 17.7 25.0 0.55 0.55*
4 8369 135 15.6 229 0.50 0.43*
Rubber 1 25 19.1 244 37.1 112 0.54*
2 57 9.0 12.9 27.9 1.06 -0.20**
3 212 - 10.3 145 32.9 0.93 -0.07
4 847 2.5 52 235 0.85 -0.63*
* Statistical significance of 5 per cent for a two-tailed test.
** Statistical significance of 10 per cent for a two-tailed test.
Table IX Returns and Risk Measures by Industries and Size. 1971-1980
Size Geo. , Anth, Stan.
Industry Group Size Mean Mean Dev. Beta Alpha
Metals 1 27 18.6 21.2 27.2 1.22 0.35*
2 64 BERYA! 19.4 242 1.00 0.30°
3 162 10.3 13.6 26.7 0.96 -0.18
- 4 9.8 116 211 0.83
Machinery 1 20.8 27.1 400 1.40
"2 16.4 214 344 1.22 R
3 13.6 18.3 33.2 1.06 0.02
4 9.9 133 27.6 0.83 ~-0.16
Transportation 1 14.9 18.1 28.2 0.85 0.19
2 12.0 14.7 25.9 0.72 0.03
3 83 10.4 227 0.66 -0.22
4 6.1 8.0 20.7 0.37 -0:34"
Trade 1 12.2 19.5 43.2 1.35 ~0.14
2 12.3 18.7 40.9 1.25 -0.13
3 91 14.9 388 1.04 -u.31
4 4.0 8.8 M1 0.90 -0.64°
Finance 1 31 Y181 20.8 35.0 1.54 0.09
2 91 10.3 15.5 : 3.2 1.06 -0.22
3 299 . 83 12.2 28.6 0.94 -0.32"
4 1352 9.3 1.3 22.0 0.74 ~0.16
Services i 27 17.1 4.5 08 1.35 0.25
2 64 12.3 '20.1 10.4 1.40 -0.13
3 148 13.7 201 36.6 1.21 0.03
4 502 1.0 18.3 412 1.13 -0.16
Mining 1 30 27.9 36.2 57.9 1.03 1.26*
2 149 26.3 310 379 0.82 t.16*
k| 396 24.0 8.0 35.4 0.80 0.99°
4 2039 18.2 219 0.8 0.69 0.58

- . B (Table continued)
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Table IX continued

Size Gev. Artth. Stan.
Industry Group Size Mean Mean Dete. Beta Alpha
Food 1 29 18.9 221 30.2 0.94 0.46°
2 118 17.6 20.2 7.1 0.90 037
3 436 7.9 1.2 293 0.79 -0.30°
: 4 1733 8.4 101 19.9 0.60 -0.17
Textile 1 17 1.5 209 52.0 1.30 -0.12
2 10 15 9.9 38.3 1.10 -0.64°
3 83 2.1 7.9 373 0.98 -0.80°
-4 276 4.5 10.8 372 0.97 -061"
~ Paper 1 34 15.2 13.9 30.3 1.21 0.12
2 97 10.5 154 329 0.99 ~-0.18
3 326 12.4 13.3 28.8 0.89 0.00
4 1500 6.9 9.6 25.4 0.7 -0.36"
Chemicals 1 50 18.7 22.2 30.2 1.08 0.40°
2 211 13.0 133 23.0 0.87 0.05
3 682 13.8 15.7 21.0 0.73 0:18
4 2969 59 7.0 15.9 0.36 -0.30
Petroleum 1 158 22.0 29.1 42.0 0.95 0.77°
2 1134 20.4 245 32.0 0.73 0.75**
3 3526 2.3 23.5 29.3 0.47 L.o7*
N 4 9044 16.2 19.2 283 0.49 0.57
Rubber 1 23 229 306 6.7 1.18 0.74°
2 32 9.9 4.7 30.4 1.05 -0.20
3 210 10.8 15.7 373 0.94 -0.12
4 739 ~-0.6 32 28.9 0.85 -0.98"
* Statistical significance of 3 per cent for a two-tailed test.
** Statistical signiticance of 10 per cent for a two-tatded test.
Table X Returns and Risk Measures Averaged Across Industries, by Size Croups
Geu. Artth. Stan. )
Period Size © Mean Mean Dev. Beta Alpha
1961-80 11 17.1 . 223 6.7 1.14 0.38°
157 13.3 17.1 296 1.0t 0.13
457 111 4.4 a2 0.91 0.01
1849 8.3 1.2 238 0.79 -0.13"
1971-80 43 18.1 239 R 1.18 0.37°
179 4.1 18.5 323 1.01 0.10
542 12.1 16.1 3Lt 0.88 0.00
2019 8.4 11.8 27 0.77 -0.22°

* Statistical significance of 3 per cent by two-tailed test.
** Stauistical significance of 10 per cent by two-tailed test.

Does Alpha Depend on Size?

" Did small companies outperform large com-
panies on a risk-adjusted basis? The last column
in each table presents the industry alphas,
which should theoretically equal zero. Higher
intercepts for the smaller companies would sug-
gest superior performance on a risk-adjusted
basis. For both 1961-80 and 1971-80 periods,
the smallest companies in all 13 industries out-
performed the largest. The 1961-80 difference in
intercepts between the smallest and the largest
group sizes, summarized over all industries in
Table X, is 0.53 per cent per month, which
translates to 6.55 per cent per vear (statistically
significant at the 5 per cent level). For 1971-80,

the difference is 7.31 per cent per vear (also
significant at the 5 per cent level).

Our results regarding the effect of size on
industry returns are consistent with results of
previous studies that did not examine differen-
tial returns within industries.'” As noted, the
presence of intraindustry size effects vastly
complicates estimation of expected returns for
individual companies. Whether the purpose is
capital budgeting, rate of return regulation, or
investment strategy, the analyst has to decide to
include or ignore the size effect. We have no
theorv that adequately explains the phenome-
non, so it is tempting to assume that it will not
persist in the future. But discarding it is to deny
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historical reality and, in the framework of
CAPM-based market model regressions, to pro-
duce biased return estimates.

Implications for Analysts

The practical applications of expected return
estimates entail serious financial consequences
(especially in the case of utility regulation).
Given our incomplete understanding of how
stock returns are determined, we think it is
delusionary and misleading not to acknowledge
the complexities just under the surtace of simple
historical average returns. On empirical
grounds, if no other, it would appear that the
popular recipe of, say, 8 per cent times compa-
ny beta, added to a bill vield, may not be robust
enough for general use.

Footnotes

1. For among other tasks, development of capital
budgeting discount rates: estimation of equilibri-
um stock prices in order to measure deviations
against which speculative trading can take place;
and estimation of costs of equity capital for utili-
ties, to be employed in rate hearings.

2. See, for example, R.G. Ibbotson and R.A. Sinque-
field, Stucks, Bonds, Bills, and [nflation: The Past
1926-1976) and the Future (1977-2000) (Char-
lottesville, Va.: The Financial Analvsts Research
Foundation, 1977); Stocks, Bonds. Buls. and Infla-
tion: Historical Returns (1926-1978) (Charlottes-

. ville, Va.: The Financial Analysts Research Foun-
dation, 1979); and Stocks. Bonds, Bills and [nflation:
The Past and the Future (Charlottesville, Va.: The
Financial Analysts Research Foundation, 1982).

3. The Compustat tape provides data only for com-
panies that exist currently. For example, the 1980
Compustat tape provides data only for compa-
nies that existed in 1980. The Research Compus-
tat tape was used to provide data on companies
that went out of existence.

4. For purposes of this article, we will not deal with
the well known problems associated with the
validity of a portfolio that excludes such impor-
tant assets as bonds and real estate. For a.com-
prehensive discussion of these issues see R.R.
Roll, A Critique of the Asset Pricing Theory’'s
Tests, Part I: On Past and Potential Testability of
the Theory,” Journal of Financial Economics, March
1977, pp. 129-176.

5. For a complete description of the Fisher Index,
see Lawrence Fisher and James Lorie, “Rates of
Return on Investments in Common Stocks: The
Year-by-Year Record, 1926-63." [ournal of Busi-
ness, July 1968, pp. 291-316. These indexes are
available on the CRSP tapes and are adjusted for

b |

10.

1.

13.

14.

all changes in capitalization.

- The difference between the equally weighted and

value-weighted indexes would be even larger if
AMEX and OTC companies had been included.

. For a discussion of these issues, see Richard Roll.

"A Possible Explanation of the Small Firm Ef-
fect,” Journal of Finance, September 1981, pp. 879-
RE8,

- There is a further complication we do not pursue

in this article, which arises in the context of
estimation ot expected rates of return for an
average investor on an after-tax basis. Evervthing
clse constant. companies with high variability in
returns provide investors with a higher tax subsi-
dv. This subsidy is related to the distinction made
by the IRS between long-term and short-term
capital gains. These issues are discussed by
George Constantinides, “Optimal Stock Trading
with Personal Taxes: Implications for Prices and
the Abnormal January Returns’ (July 1982).

. Note the greater returns of equities (Table [) over

bonds (Table [I) and bonds over bills (Table [I),
historically consistent with conventional descrip-
tions of their relative risks.

For a discussion, see W.T. Carleton, A Highly
Personal Note on the Use of the CAPM in Public
Ltilitvy Rate Cases,” Financial Management, Au-
tumn 1978, pp. 37-39, and W.T. Carleton, D.R.
Chamburs and J. Lakonishok, “Inflation Risk and
Regulatory Lag,” Journal of Finance, May 1983, pp.
419-43h. '

A further complication in the search for a market
risk premium is that the variance of the market
realized return series changes over time. We do
not pursue this topic, as this article is addressed
to the tairlv tvpical user of historical returns
observed in practice. For an exploration of the
issues, see R.C. Merton, “On Estimating the
Expected Return on the Market: An Exploratory
Investigation,” Journal of Financal Economics, De-
cember 1980, pp. 323-361.

. It should be pointed out at this stage that a

popuiar alternative to the CAPM for deriving
expected returns is based on vbserving the past
performance of similar companies—companies
from the same industry.

All the computations were repeated for the vari-
ous time intervals discussed in Table [. Because
the results were qualitativelv similar we present
only the tindings for the total period, 1926-80,
and the last 10 vears. 1971-80.

The biases arise from trading patterns and are
discussed by E. Dimson, “Risk Measurement
When Shares are Subject to Infrequent Trading,”
Journal ot Fuancial Economies, June 1979, pp. 197-
226 and M. Scholes and J. Williams, “Estimating
Betas trom Non-Synchronous Data,” Journal ot
Financul Econonics, December 1977, pp. 309-327.

H. Stoll and R. Whaley (“Transactions Costs and
feontinued o page 0!
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Notes

Unless otherwise indicated, all years referred to in describing the budget outlook are federal
fiscal years (which run from October 1 to September 30), and years referred to in describing
the economic outlook are calendar years.

Numbers in the text and tables may not add up to totals because of rounding. Also, some
values are expressed as fractions to indicate numbers rounded to amounts greater than a tenth
of a percentage point.

Some figures in this report have vertical bars that indicate the duration of recessions.
(A recession extends from the peak of a business cycle to its trough.)

The economic forecast was completed in early December 2014, and, unless otherwise
indicated, estimates presented in Chapter 2 and Appendix F of this report are based on
information available at that time.

As referred to in this report, the Affordable Care Act comprises the Patient Protection and
Affordable Care Act (Public Law 111-148), the health care provisions of the Health Care
and Education Reconciliation Act of 2010 (PL. 111-152), and the effects of subsequent
judicial decisions, statutory changes, and administrative actions.

Supplemental data for this analysis are available on CBO’s website (www.cbo.gov/
publication/49892), as is a glossary of common budgetary and economic terms
(www.cbo.gov/publication/42904).

www.cbo.gov/publication/49892
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Summary

I he federal budget deficit, which has fallen sharply

during the past few years, is projected to hold steady rela-
tive to the size of the economy through 2018. Beyond
that point, however, the gap between spending and reve-
nues is projected to grow, further increasing federal debt
relative to the size of the economy—which is already
historically high.

Those projections by the Congressional Budget Office,
based on the assumption that current laws governing
taxes and spending will generally remain unchanged, are
built upon the agency’s economic forecast. According to
that forecast, the economy will expand at a solid pace in
2015 and for the next few years—to the point that the
gap between the nation’s output and its potential (that is,
maximum sustainable) output will be essentially elimi-
nated by the end of 2017. As a result, the unemployment
rate will fall a little further, and more people will be
encouraged to enter or stay in the labor force. Beyond
2017, CBO projects, real (inflation-adjusted) gross
domestic product (GDP) will grow at a rate that is nota-
bly less than the average growth during the 1980s and
1990s.

Rising Deficits After 2018 Are
Projected to Gradually Boost Debt
Relative to GDP

CBO estimates that the deficit for this fiscal year will
amount to $468 billion, slightly less than the deficit in
2014 (see Summary Table 1). At 2.6 percent of GDD, this
year’s deficit is projected to be the smallest relative to the
nation’s output since 2007 but close to the 2.7 percent
that deficits have averaged over the past 50 years.

Although the deficits in CBO’s baseline projections
remain roughly stable as a percentage of GDP through
2018, they rise after that. The deficit in 2025 is projected

to be $1.1 trillion, or 4.0 percent of GDP, and cumula-
tive deficits over the 2016-2025 period are projected to
total $7.6 trillion. CBO expects that federal debt held by
the public will amount to 74 percent of GDP at the end
of this fiscal year—more than twice what it was at the end
of 2007 and higher than in any year since 1950 (see
Summary Figure 1). By 2025, in CBO’s baseline projec-
tions, federal debt rises to nearly 79 percent of GDP.

Outlays

In CBO’s projections, outlays rise from a little more than
20 percent of GDP this year (which is about what federal
spending has averaged over the past 50 years) to a little
more than 22 percent in 2025 (see Summary Figure 2 on
page 4). Four key factors underlie that increase:

B The retirement of the baby-boom generation,

B The expansion of federal subsidies for health
insurance,

B Increasing health care costs per beneficiary, and
B Rising interest rates on federal debt.

Consequently, under current law, spending will grow
faster than the economy for Social Security; the major
health care programs, including Medicare, Medicaid, and
subsidies offered through insurance exchanges; and net
interest costs. In contrast, mandatory spending other
than that for Social Security and health care, as well as
both defense and nondefense discretionary spending, will
shrink relative to the size of the economy. By 2019, out-
lays in those three categories taken together will fall below
the percentage of GDP they were from 1998 through
2001, when such spending was the lowest since at least
1940 (the earliest year for which comparable data have
been reported).
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Summary Table 1.
CBO’s Baseline Budget Projections
Total
Actual, 2016- 2016-
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2020 2025
In Billions of Dollars
Revenues 3,021 3,189 3,460 3,588 3,715 3,865 4,025 4,204 4389 4,591 4,804 5,029 18,652 41,670
Outlays 3,504 3,656 3,926 4,076 4,255 4,517 4,765 5,018 5337 5544 5754 6,117 21,540 49,310
Deficit -483 -468 -467 -489 -540 -652 -739 -814 -948 -953 -951 -1,088 -2,887 -7,641
Debt Held by the Public
at the End of the Year 12,779 13,359 13,905 14,466 15,068 15,782 16,580 17,451 18,453 19,458 20,463 21,605 n.a. n.a.
As a Percentage of Gross Domestic Product
Revenues 175 177 184 182 181 181 180 181 181 182 182 18.3 18.1 18.2
Outlays 203 203 208 207 207 211 214 21.6 220 219 218 22.3 21.0 21.5
Deficit -28 -26 -25 -25 -26 -3.0 -33 -35 -39 -38 -3.6 -4.0 -2.8 -3.3
Debt Held by the Public
at the End of the Year 741 742 738 734 733 737 743 75.0 761 769 777 78.7 n.a. n.a.

Source: Congressional Budget Office.
Note: GDP = gross domestic product; n.a. = not applicable.
Revenues

Revenues are projected to rise significantly by 2016,
buoyed by the expiration of several provisions of law that
reduced tax liabilities and by the ongoing economic
expansion. In CBO’s projections, based on current law,
revenues equal about 18%2 percent of GDP in 2016 and
remain between 18 percent and 18%2 percent through
2025. Revenues at that level would represent a greater
share of the economy than their 50-year average of about
17Y2 percent of GDP but would still be less than outlays
by growing amounts over the course of the decade. Reve-
nues from the individual income tax are expected to rise
relative to GDP—mostly because people’s income will
move into higher tax brackets as income gains outpace
inflation, to which those brackets are indexed. But those
increases are expected to be offset by reductions relative
to GDP in revenues from the corporate income tax and
other sources.

Changes From CBO’s Previous Budget Projections
The deficit that CBO now estimates for 2015 is essen-
tially the same as what the agency projected in August.'
CBO’s estimate of outlays this year has declined by

$94 billion, or about 3 percent, from the August projec-
tion because of a number of developments, including
higher-than-expected receipts from auctions of licenses to

use the electromagnetic spectrum for commercial pur-
poses. But CBO’s estimate of revenues has dropped
almost as much—by $93 billion, also about 3 percent—
mostly because of the enactment of legislation that retro-

actively extended a host of expired tax provisions through
December 2014.

Over the 2015-2024 period, deficits are now projected to
total about $175 billion less than CBO’s August estimate
for that period. The current projections of revenues and
outlays for those years are both lower than previously

estimated, outlays a little more so.

The Longer-Term Outlook

When CBO last issued long-term budget projections

(in July 2014), it projected that, under current law, debt
would exceed 100 percent of GDP 25 years from now
and would continue on an upward trajectory thereafter—
a trend that could not be sustained.” (The 10-year

1. See Congressional Budget Office, An Update to the Budget and
Economic Outlook: 2014 to 2024 (August 2014), www.cbo.gov/

publication/45653.

See Congressional Budget Office, The 2014 Long-Term Budget
Outlook (July 2014), www.cbo.gov/publication/45471.



SUMMARY

Summary Figure 1.

Federal Debt Held by the Public
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projections presented here do not materially change that
outlook.)’ Such large and growing federal debt would
have serious negative consequences, including increasing
federal spending for interest payments; restraining eco-
nomic growth in the long term; giving policymakers less
flexibility to respond to unexpected challenges; and
eventually heightening the risk of a fiscal crisis.

The Economy Will Grow at a Solid Pace
Over the Next Few Years

CBO anticipates that, under current law, economic activ-
ity will expand at a solid pace in 2015 and over the next
few years—reducing the amount of underused resources,
or “slack,” in the economy.

Economic Growth Over the Next Few Years

In CBO’s estimation, increases in consumer spending,
business investment, and residential investment will drive
the economic expansion this year and over the next few
years. The growth in those categories of spending will
derive mainly from increases in hourly compensation,
rising wealth, the recent decline in crude oil prices, and a
step-up in the rate of household formation (as people are
more willing and able to set up new homes). As measured

3. CBO’s current projection of debt as a percentage of GDP in 2024
is quite close to that used as the starting point for the projections
in The 2014 Long-Term Budget Outlook.
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by the change from the fourth quarter of the previous
year, real GDP will grow by about 3 percent in 2015 and
2016 and by 2% percent in 2017, CBO expects (see
Summary Figure 3).

The Degree of Slack in the Economy Over the

Next Few Years

The difference between actual GDP and CBO’s estimate
of potential GDP—which is a measure of slack for the
whole economy—was about 2 percent of potential GDP
at the end of 2014. During the next few years, CBO
expects, actual GDP will rise more rapidly than its poten-
tial, gradually eliminating that slack. For the labor market
in particular, CBO anticipates that slack will dissipate by
the end of 2017. By CBO’s projections, increased hiring
will reduce the unemployment rate from 5.7 percent in
the fourth quarter of 2014 to 5.3 percent in the fourth
quarter of 2017, which is close to the expected natural
rate of unemployment (that is, the rate arising from

all sources except fluctuations in the overall demand for
goods and services). That increased hiring will also
encourage more people to enter or stay in the labor force,
boosting the labor force participation rate (which is the
percentage of people who are working or actively looking
for work).

Economic Growth in Later Years
The agency’s projections beyond the next few years are
not based on estimates of cyclical developments in the
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Summary Figure 2.
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economy, because the agency does not attempt to predict
economic fluctuations that far into the future; instead,
those projections are based on estimates of underlying
factors that affect the economy’s productive capacity.

For 2020 through 2025, CBO projects that real GDP
will grow by an average of 2.2 percent per year—a rate
that matches the agency’s estimate of the potential growth
of the economy in those years. Potential output is
expected to grow much more slowly than it did during
the 1980s and 1990s primarily because the labor force

is anticipated to expand more slowly than it did then.
Growth in the potential labor force will be held down
by the ongoing retirement of the baby boomers; by a
relatively stable labor force participation rate among
working-age women, after sharp increases from the 1960s
to the mid-1990s; and by federal tax and spending
policies set in current law.

Inflation and Interest Rates

The elimination of slack in the economy will eventually
remove the downward pressure on the rate of inflation
and on interest rates that has existed for the past several
years. By CBO’s estimates, the rate of inflation as
measured by the price index for personal consumption

0 1 1 1 1 1 1 1 1 1 1 1 1

2000 2005 2010 2015 2020 2025

expenditures will move up gradually to the Federal
Reserve’s goal of 2 percent, hitting that mark in 2017 and
beyond. Interest rates on Treasury securities, which have
been exceptionally low since the recession, will rise con-
siderably in the next few years, CBO expects, but remain
lower than they were, on average, in previous decades.
Between 2020 and 2025, the projected interest rates on
3-month Treasury bills and 10-year Treasury notes are
3.4 percent and 4.6 percent, respectively.

Changes From CBO’s Previous Economic Projections
Last August, CBO projected real GDP growth averaging
2.7 percent per year for 2014 through 2018; CBO now
anticipates that real GDP growth will average 2.5 percent
annually over that period. The revision mainly reflects a
reduction in CBO’s estimate of potential output and
therefore of the current amount of slack in the economy.
On the basis of the current projection of potential out-
put, CBO now forecasts that real GDP in 2024 will be
roughly 1 percent lower than the level estimated in
August. In addition, the sharper-than-anticipated drop in
the unemployment rate in the second half of last year
caused CBO to lower its projection of that rate for the
next few years.
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Summary Figure 3.

Actual Values and CBO’s Projections of Key Economic Indicators
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measure of the number of jobless people who are available for work and are actively seeking jobs, expressed as a percentage of the
labor force. The overall inflation rate is based on the price index for personal consumption expenditures; the core rate excludes prices
for food and energy.

Data are annual. For real GDP growth and inflation, actual data are plotted through 2013; the values for 2014 reflect CBO’s estimates
for the third and fourth quarters and do not incorporate data released by the Bureau of Economic Analysis since early December 2014.
For the unemployment and interest rates, actual data are plotted through 2014.
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to the fourth quarter of the next.

GDP = gross domestic product.






CHAPTER

The Budget Outlook

f current laws remain in place, the federal budget
deficit will total $468 billion in fiscal year 2015, the
Congressional Budget Office estimates, slightly less than
the deficit of $483 billion posted for fiscal year 2014.
This will mark the sixth consecutive year in which the
deficit—at 2.6 percent of gross domestic product
(GDP)—has declined relative to the size of the economy
since peaking at 9.8 percent in 2009 (see Figure 1-1).
Nevertheless, debt held by the public will remain at
74 percent of GDP in 2015, CBO estimates, about the
same as last year but higher than in any year between
1951 and 2013.

CBO constructs its 10-year baseline projections of federal
revenues and spending under the assumption that current
laws generally remain unchanged, following rules for
those projections set in law." That approach reflects the
fact that CBO’s baseline is not intended to be a forecast
of budgetary outcomes; rather, it is meant to provide a
neutral benchmark that policymakers can use to assess the
potential effects of policy decisions.

Under that assumption:

B Revenues as a share of GDP are projected to grow by
two-thirds of one percentage point over the next
year—from 17.7 percent in 2015 to 18.4 percent in
2016—and then remain near that level through 2025.
The jump next year results primarily from the
expiration of certain tax provisions that reduce tax
liabilities; if all of those provisions were extended, as
they have regularly been in recent years, the increase in
revenues from 2015 to 2016 would be much smaller,
and revenues throughout the projection period would
be lower as a share of GDP.

1. Section 257 of the Balanced Budget and Emergency Deficit
Control Act of 1985 (the Deficit Control Act) specifies the rules
for developing baseline projections.

B Oudlays as a share of GDP are projected to rise
significantly more than revenues over the coming
decade—Dby two percentage points, from 20.3 percent
in 2015 to 22.3 percent in 2025. The increase in
outlays reflects substantial growth in the cost of
benefit programs that are targeted toward the elderly,
related to health care, or both, as well as a sharp rise in
payments of interest on the government’s debt; those
increases would more than offset a significant
projected decline in discretionary spending relative to
the size of the economy.

B The projected deficit remains roughly stable as a
percentage of GDP at about 2.5 percent through 2018
and then starts on an upward trajectory, growing from
3.0 percent of GDP in 2019 to 4.0 percent in 2025
(see Table 1-1). By the end of that period, CBO
projects, annual deficits would be well above the
average of 2.7 percent of GDP over the past 50 years.”

That pattern of initially stable deficits followed by higher
deficits for the remainder of the projection period would
cause debt held by the public to follow a similar trajec-
tory. Relative to the nation’s output, debt held by the

2. In previous publications, CBO has generally cited a 40-year
historical average for various categories of the federal budget.
CBO has lengthened the period to cover the past 50 years in part
because sufficient historical data are now available to allow for
such calculations. (Data for certain categories of spending within
the federal budget—such as for mandatory and discretionary
outlays—are only available beginning in 1962.) In addition, the
longer period captures years with both unusually high and
unusually low values for most budget categories without giving
excessive weight to any of those years. Using different historical
periods would produce different averages, however. For example,
the average deficit over the past 40 years was 3.2 percent of GDP,
and the average for the 40 years ending in 2007—thus excluding
the deficits recorded during the most recent recession and its
aftermath—was noticeably lower at 2.3 percent of GDP.
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Figure 1-1.
Total Deficits or Surpluses

JANUARY 2015

As percentages of gross domestic product, projected deficits in CBO’s baseline hold steady through 2018 but then grow as
mandatory spending and interest payments rise and revenues remain essentially flat.
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public is projected to be roughly constant between 2015
and 2020 but to rise thereafter, reaching 79 percent of
GDP at the end of 2025.

Although federal debt relative to the size of the economy
is projected to increase only modestly over the next
decade, it is already high by historical standards: As
recently as the end of 2007, debt held by the public was
equal to just 35 percent of GDP, but by 2012 it had bal-
looned to 70 percent of GDP. Throughout the 10-year
period that CBO’s baseline projections span, federal debt
remains greater relative to GDP than at any time since
just after World War II. Such high and rising debt would
have serious negative consequences for both the economy
and the federal budget, including the following:

B When interest rates rise to more typical levels, as
CBO expects will happen in the next few years (see
Chapter 2), federal spending on interest payments
will increase considerably.

B When the federal government borrows, it increases the
overall demand for funds, which generally raises the
cost of borrowing and reduces lending to businesses
and other entities; the eventual result would be a
smaller stock of capital and lower output and income
than would otherwise be the case, all else being equal.

B The large amount of debt might restrict policymakers’
ability to use tax and spending policies to respond to
unexpected future challenges, such as economic
downturns or financial crises.

B Continued growth in the debt might lead investors to
doubt the government’s willingness or ability to pay its
obligations, which would require the government to
pay much higher interest rates on its borrowing.’

Projected deficits and debt for the coming decade reflect
some of the long-term budgetary challenges facing the
nation. The aging of the population, the rising costs of
health care, and the expansion in federal subsidies for
health insurance that is now under way will substantially
boost federal spending on Social Security and the govern-
ment’s major health care programs relative to GDP over
the next 10 years. Moreover, the pressures of an aging
population and rising costs of health care will continue to
increase during the following decades. Unless the laws
governing those programs are changed—or the increased
spending is accompanied by corresponding reductions in

3. For a discussion of the consequences of elevated debt, see
Congressional Budget Office, Choices for Deficit Reduction: An
Update (December 2013), pp. 9—10, www.cbo.gov/publication/
44967.
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Table 1-1.
Deficits Projected in CBO’s Baseline

THE BUDGET AND ECONOMIC OUTLOOK: 2015 TO 2025

Billions of Dollars

Total

Actual, 2016- 2016-

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2020 2025

Revenues 3021 3,180 3,460 3,588 3,715 3,865 4,025 4,204 4389 4591 4804 5029 18,652 41,670

Outlays 3504 3,656 3,926 4,076 4255 4517 4765 5018 5337 5544 5754 6,117 21,540 49,310

Total Deficit -483 -468 -467 -489 -540 -652 -739 -814 -948 -953 -951 -1,088 -2,887 -7,641

Net Interest 229 227 276 332 410 480 548 606 664 722 777 827 2,046 5,643

Primary Deficit® -254 -241 -191 -157 -130 -172 -191 -208 -283 -231 -173 -261 841  -1,998

Memorandum (As a

percentage of GDP):

Total Deficit -2.8 -2.6 -2.5 -2.5 -2.6 3.0 3.3 3.5 3.9 3.8 3.6 -4.0 -2.8 3.3

Primary Deficit® -1.5 -1.3 -1.0 0.8 0.6 0.8 -0.9 -0.9 -1.2 -0.9 0.7 0.9 -0.8 -0.9
Debt Held by the Public

at the End of the Year 74.1 74.2 73.8 73.4 73.3 73.7 74.3 75.0 76.1 76.9 77.7 78.7 n.a. n.a.

Source:
Note:

Congressional Budget Office.
GDP = gross domestic product; n.a. = not applicable.

a. Excludes net interest.

other spending relative to GDP, by sufficiently higher tax
revenues, or by a combination of those changes—debt
will rise sharply relative to GDP after 2025.*

In addition, holding discretionary spending within the
limits required under current law—an assumption that
underlies these projections—may be quite difficult. The
caps on discretionary budget authority established by the
Budget Control Act of 2011 (Public Law 112-25) and
subsequently amended will reduce such spending to an
unusually small amount relative to the size of the econ-
omy.” With those caps in place, CBO projects, discretion-
ary spending will equal 5.1 percent of GDP in 2025; by
comparison, the lowest share for discretionary spending
in any year since 1962 (the earliest year for which such
data have been reported) was 6.0 percent in 1999, and
that share has averaged 8.8 percent over the past 50 years.
(Nevertheless, total federal spending would constitute a

For a more detailed discussion of the long-term budget situation,
see Congressional Budget Office, The 2014 Long-1erm Budget
Outlook (July 2014), www.cbo.gov/publication/45471.

5. Budget authority is the authority provided by law to incur
financial obligations that will result in immediate or future outlays

of federal funds.

larger share of GDP than its average during the past

50 years because of higher spending on Social Security,
Medicare, Medicaid, other health insurance subsidies for
low-income people, and interest payments on the debt.)
Because the allocation of discretionary spending is deter-
mined by annual appropriation acts, lawmakers have not
yet decided which specific government services and bene-
fits would be reduced or constrained to meet the overall
limits.

The baseline budget outlook has changed little since
August 2014, when CBO last published its 10-year pro-
jections.® At that time, deficits projected under current
law totaled about 3 percent of GDP over the 2015-2024
period, or $7.2 trillion. In CBO’s latest baseline, deficits
are projected to be about $175 billion smaller over those
10 years but still total about 3 percent of GDP. The
agency has reduced its projection of total revenues by
1.0 percent through 2024, but projected outlays have
decreased by 1.2 percent. Revisions to the economic

6. For CBO’s previous baseline budget projections, see
Congressional Budget Office, An Update to the Budget and
Economic Outlook: 2014 to 2024 (August 2014), www.cbo.gov/
publication/45653.
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outlook account for roughly half of the change in both
categories.

Although CBO’s baseline does not incorporate potential
changes in law, this chapter shows how some alternative
policies would affect the budget over the next 10 years.
For example, CBO has constructed a policy alternative
under which funding for overseas contingency opera-
tions—that is, military operations and related activities in
Afghanistan and other countries—would continue to
decline through 2019 and then grow at the rate of infla-
tion through 2025. Under that alternative, spending for
such operations over the 2016-2025 period would be
about $450 billion less than the amount projected in the
baseline (which incorporates the assumption that funding
grows at the rate of inflation throughout the projection
period). Other alternative policies would result in larger
deficits than those in the baseline. For example, continu-
ing certain tax policies that were recently extended
through 2014 but have since expired would lower
revenues by about $900 billion over the 2016-2025
period. (For more details, see “Alternative Assumptions
About Fiscal Policy” on page 23.)

A Review of 2014

In fiscal year 2014, the budget deficit dropped once
again, to $483 billion—nearly 30 percent less than the
$680 billion shortfall recorded in 2013. Revenues rose by
$246 billion (or 9 percent) and outlays increased by

$50 billion (or 1 percent). As a percentage of GDD, the
deficit dropped from 4.1 percent in 2013 to 2.8 percent
in 2014.

Revenues

Receipts from each of the major revenue sources—
individual income taxes, payroll taxes, and corporate
income taxes—and remittances from the Federal Reserve
all rose relative to the size of the economy in 2014. Total
revenues increased from 16.7 percent of GDP in 2013 to
17.5 percent in 2014, close to the average for the past
50 years of 17.4 percent.’”

Individual income taxes, the largest revenue source, rose
by $78 billion (or 6 percent), from 7.9 percent of GDP
in 2013 to 8.1 percent in 2014. That percentage of GDP

7. Looking at different historical periods, total revenues averaged
17.3 percent of GDP over the past 40 years and 17.7 percent over
the 40 years ending in 2007.
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is the highest since 2007 and is larger than the percentage
recorded in any other year since 2001. The increase in
receipts largely reflected gains in both 2013 and 2014 in
wages and salaries as well as in nonwage income. The
gains in wages also boosted payroll taxes, the second
largest revenue source, which increased by $76 billion (or
8 percent), from 5.7 percent of GDP to 5.9 percent. Part
of that increase occurred because the rate for employees’
share of the Social Security payroll tax that was in effect
during the first quarter of fiscal year 2014—that is,
October 2013 through December 2013—was higher
than that in effect during the same period the year before,
following the expiration of the 2 percentage-point cut in
that rate at the end of calendar year 2012.

Revenues from corporate income taxes and remittances
from the Federal Reserve also rose relative to GDP. Cor-
porate tax receipts increased by $47 billion (or 17 per-
cent) in 2014, from 1.6 percent of GDP to 1.9 percent,
reflecting growth in taxable profits. Remittances to the
Treasury from the Federal Reserve rose by $23 billion (or
31 percent), from 0.5 percent of GDP to 0.6 percent,
mostly because the central bank’s portfolio of securities
was larger and the yield on that portfolio was higher.
Those remittances are the largest ever, both in dollars and

as a share of GDP.

Outlays

After declining over the preceding two years, federal
spending rose in 2014—by $50 billion—to $3.5 trillion.
Nevertheless, at 20.3 percent of GDP, outlays were lower
as a share of the nation’s output than in any year since
2008. By comparison, outlays have averaged 20.1 percent
of GDP over the past 50 years.®

Mandatory Spending. After remaining largely unchanged
over the previous three years, outlays for mandatory pro-
grams (which include spending for benefit programs and
certain other payments to people, businesses, nonprofit
institutions, and state and local governments) rose by
$65 billion (or 3.2 percent) in 2014. By comparison,
mandatory outlays grew at an average annual rate of

5.6 percent during the preceding decade (between 2003
and 2013).

Major Health Care Programs. Federal spending for the
major health care programs—Medicare (net of receipts

8. Total outlays averaged 20.5 percent of GDP over the past 40 years
and 19.9 percent over the 40 years ending in 2007.
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from premiums and certain payments from states),
Medicaid, the Children’s Health Insurance Program, and
subsidies offered through health insurance exchanges
and related spending—equaled $831 billion in 2014,
$63 billion (or 8.3 percent) more than the total for such
spending in 2013. The largest increase was for Medicaid
outlays, which grew by $36 billion (or 13.6 percent) last
year, mostly because a little more than half the states
expanded eligibility for Medicaid coverage under the
provisions of the Affordable Care Act (ACA).” Similarly,
subsidies for health insurance purchased through the
exchanges that were established by the ACA first became
available in January 2014. Outlays for those subsidies,
along with related spending, totaled $15 billion last year;
in 2013, related spending was only $1 billion (primarily
for grants to states to establish exchanges).

In contrast, Medicare outlays continued to grow at a
modest rate in 2014. In total, outlays for that program
rose by $14 billion (or 2.8 percent) last year, slightly
higher than the rate of growth in 2013 (after adjusting for
a shift in the timing of certain payments) and less than
the rate of growth in the number of Medicare beneficia-
ries. Over the past four years, Medicare spending has
grown at an average annual rate of only 3.1 percent, com-
pared with average annual growth of 3.6 percent in the
number of beneficiaries.

Odutlays for the Children’s Health Insurance Program
totaled $9 billion in both 2013 and 2014.

Social Security. Outlays for Social Security totaled

$845 billion in 2014, $37 billion (or 4.6 percent) more
than payments in 2013. Beneficiaries received a 1.5 per-
cent cost-of-living adjustment in January (which applied
to three-quarters of the fiscal year); the increase in the
previous year was 1.7 percent. In addition, the number of
people receiving benefits grew by 2.0 percent.

Fannie Mae and Freddie Mac. Payments to the Treasury
from Fannie Mae and Freddie Mac dropped from

$97 billion in 2013 to $74 billion in 2014. That reduc-
tion was primarily the result of differences in the timing
and magnitude of revaluations of certain tax assets

held by each entity. Those reassessments boosted the net
worth of both entities and increased the size of the
payments to the Treasury from Fannie Mae and

9. See Appendix B for more information about the provisions of the
ACA that affect health insurance coverage.

THE BUDGET AND ECONOMIC OUTLOOK: 2015 TO 2025

Freddie Mac. Fannie Mae’s revaluation increased its
fiscal 2013 payment to Treasury by about $50 billion;
Freddie Mac’s revaluation boosted its fiscal 2014 payment
by about half that amount. Such payments are recorded
as reductions in outlays.

Higher Education. Mandatory outlays for higher educa-
tion include the net (negative) subsidies for direct student
loans issued in the current year, revisions to the subsidy
costs of loans made in previous years, and mandatory
spending for the Federal Pell Grant Program. Last year,
the Treasury recorded outlays of —$12 billion for those
higher education programs, compared with outlays of
-$26 billion recorded in 2013—thereby accounting for a
net increase in outlays of $14 billion. Most of that net
increase occurred because in 2014 there was a small
upward revision to the subsidy costs of loans made in
previous years while in 2013 there was a large downward
revision.

Outlays were negative for direct student loans because,
over the life of the loans made in 2014, the expected
amounts received by the government are greater than the
expected payments by the government, as measured on a
discounted present-value basis—pursuant to the Federal
Credit Reform Act.'’ In particular, the interest rates
charged to borrowers of student loans are well above the
interest rates the federal government pays to borrow
money; therefore, even after accounting for anticipated
loan defaults, the federal government is expected to
receive more (on a present-value basis) in loan repay-
ments and interest than it disburses for such loans.

Federal Housing Administration’s Loan Guarantee
Programs. In 2013, the Department of Housing and
Urban Development recorded mandatory outlays of
nearly $33 billion related to the Federal Housing Admin-
istration’s loan guarantee programs. That outlay total for
2013 mostly reflects the revisions to the estimated costs

10. Under that act, a program’s subsidy costs are calculated by
subtracting the discounted present value of the government’s
projected receipts from the discounted present value of its
projected payments. The estimated subsidy costs can be increased
or decreased in subsequent years to reflect updated assessments of
the payments and receipts associated with the program. Present
value is a single number that expresses a flow of current and future
income (or payments) in terms of an equivalent lump sum
received (or paid) today. The present value depends on the rate of
interest (the discount rate) that is used to translate future cash
flows into current dollars.

11
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of guarantees provided in previous years. (Such revisions
in the estimated costs of prior loan guarantees are
recorded each year.) In 2014, the department recorded a
much smaller increase in such costs, only $0.7 billion—
a year-over-year reduction in mandatory outlays of

$32 billion.

Unemployment Compensation. Spending for unemploy-
ment compensation dropped for the fourth consecutive
year in 2014. The authority to pay emergency benefits
expired at the end of December 2013, and the number of
people receiving first-time payments of regular unem-
ployment benefits fell to 7.2 million from 8.1 million the
year before. As a result, outlays for unemployment com-
pensation dropped by $25 billion last year, to $44 billion,
equal to the program’s spending in 2008.

Deposit Insurance. In 2014, the premium payments that
insured financial institutions made to the Federal Deposit
Insurance Corporation (FDIC) throughout the year
exceeded the FDIC’s spending by $14 billion (thereby
reducing the government’s net outlays by that amount).
In contrast, net outlays for deposit insurance in 2013
totaled a positive $4 billion, in part because financial
institutions prepaid in 2010 the premiums that would
otherwise have been due during the first half of 2013. In
addition, some excess premiums that had previously been
paid by certain institutions were refunded in 2013; no
such refunds were paid in 2014. As a result, net outlays
for deposit insurance decreased by $18 billion in 2014.

Discretionary Spending. Discretionary outlays fell by
$23 billion (or 2.0 percent) in 2014—the fourth consec-
utive year that such outlays have declined. Defense out-
lays dropped by $30 billion (or 4.8 percent), marking the
third consecutive year of decline after increasing at an
average annual rate of 6 percent over the previous five
years. Spending was down across all major categories, and
about 80 percent of the overall decline was attributable to
reduced spending by the Army. Measured as a share of
GDP, outlays for defense were 3.5 percent in 2014, down
from 3.8 percent in 2013.

In contrast, nondefense discretionary outlays rose for the
first time since 2010, increasing by $7 billion (or 1.1 per-
cent) last year. A $7 billion decrease in the receipts cred-
ited to the Federal Housing Administration boosted net
discretionary outlays by that amount. Spending for Pell
grants and campus-based aid was also $7 billion higher
than in the previous year. In the other direction, spending

JANUARY 2015

from funds provided in the American Recovery and Rein-
vestment Act of 2009 (ARRA, PL. 111-5) dropped by

$8 billion in 2014. (By the end of 2014, roughly 95 per-
cent of the discretionary funding provided by ARRA had

been spent.)

Net Interest. Outlays for the budget category “net inter-
est” consist of interest paid on Treasury securities and
other interest that the government pays minus the inter-
est that it collects from various sources. Such outlays rose
from $221 billion in 2013 to $229 billion in 2014, an
increase of nearly 4 percent. Because interest rates over
the past few years have been very low by historical stan-
dards, those amounts are similar to the net interest out-
lays 15 to 20 years ago, when the government’s debt was
much smaller.

The Budget Outlook for 2015

If there are no changes in laws governing taxes and spend-
ing, the budget deficit will decline by $16 billion in

fiscal year 2015, to $468 billion, CBO estimates (see
Table 1-2). At 2.6 percent of GDP, this year’s deficit will
be close to the average recorded over the past 50 years.

Revenues

CBO projects that if current laws remain unchanged,
revenues will increase by $168 billion (or 5.6 percent) in
2015, reaching $3.2 trillion. As a share of GDP, revenues
are projected to edge up from 17.5 percent in 2014 to
17.7 percent in 2015, a little above the average recorded
over the past 50 years.

The anticipated increase in revenues as a percentage of
GDP in 2015 stems primarily from an expected increase
in individual income tax receipts—to 8.3 percent of
GDP, from 8.1 percent in 2014. That rise largely reflects
two factors: an increase in average tax rates (total taxes as
a percentage of total income) as economic growth
increases people’s income faster than the inflation-
indexed tax brackets grow (the phenomenon called real
bracket creep) and growth in distributions from tax-
deferred retirement accounts, whose balances have been
boosted in the past few years by strong stock market
gains.

A number of provisions that reduce tax liabilities expired
at the end of 2014, a development that would ordinarily
increase corporate and individual income tax payments
starting this year. But those provisions had previously
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Table 1-2.

CBO’s Baseline Budget Projections
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Total
Actual, 2016- 2016-
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2020 2025
In Billions of Dollars
Revenues
Individual income taxes 1,395 1503 1,644 1,746 1,832 1919 2,017 2124 2235 2352 2,477 2,606 9,158 20,952
Payroll taxes 1,024 1,056 1,095 1,136 1,179 1,227 1,281 1,337 1391 1,449 1,508 1,573 5917 13,175
Corporate income taxes 321 328 429 437 453 450 447 450 459 472 488 506 2,216 4,591
Other 282 302 292 269 251 269 280 293 305 318 330 345 1,361 2,952
Total 3,021 3,189 3,460 3,588 3,715 3,865 4,025 4,204 4,389 4,591 4,804 5,029 18,652 41,670
On-budget 2,285 2426 2,667 2,763 2,858 2974 3,099 3,242 3,389 3,550 3,722 3,906 14,362 32,171
Off-budget® 736 763 793 824 857 891 926 962 1,000 1,040 1,081 1,124 4,291 9,499
QOutlays
Mandatory 2,096 2,255 2,475 2563 2,653 2816 2968 3,137 3,363 3,486 3,616 3,891 13,474 30,967
Discretionary 1,179 1,175 1176 1,182 1,193 1,221 1,248 1276 1,310 1,336 1,361 1,400 6,019 12,701
Net interest 229 227 276 332 410 480 548 606 664 722 777 827 2,046 5,643
Total 3,504 3,656 3,926 4,076 4,255 4,517 4,765 5,018 5,337 5,544 5,754 6,117 21,540 49,310
On-budget 2,798 2914 3,143 3,244 3366 3,570 3,752 3,938 4,185 4314 4441 4715 17,075 38,667
Off-budget” 706 742 784 832 889 948 1,012 1,080 1,152 1,230 1,313 1,402 4,465 10,643
Deficit (-) or Surplus -483 -468 -467 -489 -540 -652 -739 -814 -948 -953 -951 -1,088 -2,887 -7,641
On-budget -513 -489 -476 -481 508 -595 -653 -696 -796 -764 -719 809 -2,713  -6,496
Off-budget® 30 21 9 -8 -32 -57 87 -118 -152 -190 -232 -279 -174  -1,144
Debt Held by the Public 12,779 13,359 13,905 14,466 15,068 15,782 16,580 17,451 18,453 19,458 20,463 21,605 n.a. n.a.
Memorandum:
Gross Domestic Product 17,251 18,016 18,832 19,701 20,558 21,404 22,315 23,271 24,261 25,287 26,352 27,456 102,810 229,438
As a Percentage of Gross Domestic Product
Revenues
Individual income taxes 8.1 8.3 8.7 8.9 8.9 9.0 9.0 9.1 9.2 9.3 9.4 9.5 8.9 9.1
Payroll taxes 5.9 5.9 5.8 5.8 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.8 5.7
Corporate income taxes 19 1.8 2.3 2.2 2.2 2.1 2.0 1.9 19 19 1.9 1.8 2.2 2.0
Other 1.6 17 15 14 1.2 13 13 13 13 13 13 13 13 13
Total 175 177 184 182 181 181 180 181 181 182 18.2 183 18.1 18.2
On-budget 13.2 13.5 14.2 14.0 13.9 13.9 13.9 13.9 14.0 14.0 14.1 14.2 14.0 14.0
Off-budget® 43 4.2 4.2 42 4.2 4.2 41 41 41 41 41 41 42 41
QOutlays
Mandatory 12.2 12.5 13.1 13.0 12.9 13.2 13.3 13.5 13.9 13.8 13.7 14.2 13.1 13.5
Discretionary 6.8 6.5 6.2 6.0 5.8 5.7 5.6 5.5 5.4 5.3 5.2 51 5.9 5.5
Net interest 13 13 15 17 2.0 2.2 2.5 2.6 2.7 2.9 3.0 3.0 2.0 2.5
Total 20.3 203 208 20.7 207 211 214 216 220 219 218 223 21.0 215
On-budget 16.2 16.2 16.7 16.5 16.4 16.7 16.8 16.9 17.2 17.1 16.9 17.2 16.6 16.9
Off-budget® 41 41 4.2 42 43 44 45 4.6 48 49 5.0 51 43 4.6
Deficit (-) or Surplus -28 -26 =-25 -25 -26 -30 -33 -35 -39 -38 -36 -4.0 -2.8 -3.3
On-budget 3.0 2.7 -2.5 2.4 2.5 2.8 -2.9 3.0 3.3 3.0 2.7 2.9 -2.6 -2.8
Off-budget® 0.2 0.1 * * 0.2 0.3 -0.4 0.5 0.6 -0.8 0.9 -1.0 -0.2 -0.5
Debt Held by the Public 74.1 74.2 73.8 73.4 73.3 73.7 74.3 75.0 76.1 76.9 77.7 78.7 n.a. n.a.

Source: Congressional Budget Office.

Note: n.a. = not applicable; *

between -0.05 and 0.05 percent.

a. The revenues and outlays of the Social Security trust funds and the net cash flow of the Postal Service are classified as off-budget.
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been set to expire at the end of 2013 and were retro-
actively extended for a year by the Tax Increase Preven-
tion Act of 2014 (Division A of PL. 113-295), which was
enacted in December 2014. Because that extension
occurred so late in the year, some corporate and, to a
much lesser extent, individual taxpayers probably made
tax payments in 2014 that will be refunded this year
when they file tax returns.

Outlays

In the absence of changes to laws governing federal
spending, outlays in 2015 will total $3.7 trillion, CBO
estimates, $152 billion more than spending in 2014.
That rise would represent an increase of 4.3 percent,
about half a percentage point less than the average rate of
growth experienced between 2003 and 2013. Outlays are
projected to total 20.3 percent of GDP this year, the same
percentage as in 2014.

Mandatory Spending. Under current law, spending

for mandatory programs will rise by $158 billion (or

7.6 percent) in 2015, CBO estimates, amounting to
12.5 percent of GDP, up from the 12.2 percent recorded
in 2014.

Major Health Care Programs. Outlays for the federal
government’s major health care programs will increase
by $82 billion (or nearly 10 percent) this year, CBO
estimates. Medicaid spending is expected to continue its
recent trend of strong growth, primarily because of the
optional expansion of coverage authorized by the

ACA. CBO expects that more people in states that have
already expanded Medicaid eligibility under the ACA will
enroll in the program and that more states will expand
Medicaid eligibility. All told, CBO projects that, under
current law, enrollment in the program will increase by
about 4 percent and outlays will climb by $34 billion (or
about 11 percent) in 2015; the projected rate of growth
in outlays is less than the 14 percent increase recorded

in 2014 but well above the 6 percent rate of growth
experienced in 2013.

Similarly, subsidies that help people who meet income
and other eligibility criteria purchase health insurance
through exchanges and meet their cost-sharing require-
ments, along with related spending, are expected to
increase by $30 billion this year, reaching a total of

$45 billion (see Appendix B). That growth largely reflects
a significant increase in the number of people expected to
purchase coverage through exchanges in 2015 and the
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fact that subsidies for that coverage will be available for
the entire fiscal year in 2015. (Last year the subsidies did
not become available until January 2014.)

CBO estimates that Medicare’s outlays will continue to
grow slowly in 2015 under current law, increasing by
$17 billion (or 3.4 percent). The projected growth rate is
a little higher than last year’s rate but about half the aver-
age annual increase of roughly 7 percent experienced
between 2003 and 2013. That projection of spending for
Medicare reflects the assumption that the fees that physi-
cians receive for their services will be reduced by about
21 percent in April 2015 as required under current law. If
lawmakers override those scheduled reductions—as they
have routinely done in the past—and keep physician fees
at their current levels instead, spending on Medicare in
2015 will be $6 billion more than the amount projected
in CBO’s baseline.

Fannie Mae and Freddie Mac. Transactions between the
Treasury and Fannie Mae and Freddie Mac will again
reduce federal outlays in 2015, CBO estimates, but by
nearly $50 billion less than in 2014. The payments

from those entities to the Treasury are projected to total
$26 billion this year, compared with $74 billion last year.
That drop is partly because Freddie Mac’s payments were
boosted by nearly $24 billion in fiscal year 2014 as a
result of a onetime revaluation of certain tax assets. In
addition, financial institutions are expected to make
fewer payments to Fannie Mae and Freddie Mac in 2015
to settle allegations of fraud in connection with residen-
tial mortgages as well as certain other securities.

Social Security. CBO anticipates that, under current law,
Social Security outlays will increase by $38 billion (or
4.5 percent) in 2015, a rate of increase similar to last
year’s growth. This January’s cost-of-living adjustment
was slightly higher (1.7 percent) than the increase in
January 2014, whereas the projected growth in the
number of beneficiaries (1.9 percent) is slightly lower.

Receipts From Spectrum Auctions. Under current law, the
Federal Communications Commission (FCC) intermit-
tently auctions licenses to use the electromagnetic
spectrum for commercial purposes. CBO estimates that
net offsetting receipts from such auctions will total

$41 billion in 2015, compared with $1 billion for
licenses auctioned last year. In 2014, the FCC auctioned
a set of licenses that were primarily of value to a single
firm. By contrast, the licenses auctioned in fiscal year
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2015 covered more bandwidth and had more desirable
characteristics than those offered in 2014, which spurred
intense competition among several large telecommunica-
tions firms, driving up receipts to the government.

Discretionary Spending. Discretionary budget authority
enacted for 2015 totals $1,120 billion, which is

$13 billion (or 1 percent) less than such funding totaled
in 2014. Although the limits set for budget authority
for defense by the Bipartisan Budget Act of 2013

(PL. 113-67) were about the same in 2015 as they were
in 2014, overall funding for defense declined by $20 bil-
lion (or 3.3 percent) this year because of a reduction in
appropriations for overseas contingency operations,
which are not constrained by those caps. Funding for
nondefense discretionary programs is $8 billion (or

1.5 percent) higher than in 2014.

If no additional appropriations are enacted for this year,
discretionary outlays will fall by $4 billion (or 0.3 per-
cent) from the 2014 amounts, CBO projects. Defense
outlays will again decline in 2015, largely because spend-
ing for overseas contingency operations will drop. All
told, defense spending is expected to fall by $13 billion
(or 2.2 percent), about half the rate of decrease recorded
in 2014. The largest reductions are for procurement,
operation and maintenance, and personnel; outlays for
each category are expected to decline by $4 billion. As a
result, defense outlays will total $583 billion in 2015,
CBO estimates.

Outlays for nondefense programs are expected to rise by
$9 billion (or 1.5 percent) this year, to a total of $592 bil-
lion. That amount is the net result of a number of rela-
tively small increases and decreases to various programs.

Net Interest. Outlays for net interest will be nearly
unchanged in 2015, falling by $3 billion (or 1 percent),
to $227 billion, CBO estimates, primarily because
Treasury interest rates remain very low. At 1.3 percent of
GDP such outlays would be well below their 50-year
average of 2.0 percent.

CBO’s Baseline Budget Projections for
2016 to 2025

CBO constructs its baseline in accordance with provi-
sions set forth in the Balanced Budget and Emergency
Deficit Control Act of 1985 and the Congressional Bud-
get and Impoundment Control Act of 1974. For the

THE BUDGET AND ECONOMIC OUTLOOK: 2015 TO 2025

most part, those laws require that the agency’s baseline
projections incorporate the assumption that current laws
governing taxes and spending in future years remain in
place.

Under that assumption, CBO projects that the budget
deficit would remain near 2.5 percent of GDP through
2018. But beginning in 2019, the deficit is projected to
increase in most years, both in dollar terms and as a share
of the economy, reaching 4.0 percent of GDP by 2025.

The pattern of stable deficits over the next several years
followed by generally rising deficits through 2025 is the
result, in part, of shifts in the timing of certain payments
from one fiscal year to another because scheduled pay-
ment dates will fall on a weekend; without those shifts,
the deficit would reach a low of 2.3 percent of GDP in
2016 and then increase throughout the rest of the
projection period."’

Revenues

If current laws remain unchanged, revenues are estimated
to increase by 8.5 percent in 2016—in part because vari-
ous tax provisions that had expired at the end 0of 2013
were recently extended through 2014 and have subse-
quently expired again (see Chapter 4 for more details on
those changes). As a result, revenues are anticipated to
rise to 18.4 percent of GDP in 2016, an increase of

0.7 percentage points.

From 2017 through 2025, revenues in CBO’s baseline
remain between 18.0 and 18.3 percent of GDD, largely
reflecting offsetting movements in individual and corpo-
rate income taxes and remittances from the Federal
Reserve. Individual income taxes are projected to gener-
ate increasing revenues relative to the size of the economy,
growing from 8.7 percent of GDP in 2016 to 9.5 percent
in 2025. The increase stems mostly from real bracket
creep, a phenomenon in which growth in real, or infla-
tion-adjusted, income of individuals pushes more income
into higher tax brackets. In addition, taxable distributions
from tax-deferred retirement accounts are expected to
grow more rapidly than GDP as the population ages in
coming years. Labor income is also projected to grow

11. Because October 1 will fall on a weekend in 2016, 2017, 2022,
and 2023, certain payments that are due on those days will instead
be made at the end of September, thus shifting them into the
previous fiscal year.
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Figure 1-2.

JANUARY 2015

Spending and Revenues Projected in CBO’s Baseline, Compared With Levels in 1965 and 1990

Percentage of Gross Domestic Product

Mandatory Spending

Discretionary Spending Net Interest

Social Major Health Care
Security Programs Other Defense Nondefense
1965 1 2.4 * 20 . 7.2 Bl 38 H12
1990 N 4.2 23 | A sl B 3.4 kA
2015 M 4.9 B 5.1 25 B 3.2 B33 H13
2025 [ 5.7 . 6.2 23 26 M 25 I 3.0
Total Outlays Total Revenues Deficit
1965 NG 16.6 I 16.4 -0.2 |
1990 N 2.2 I 17.4 -3.7 0
2015 N 20.3 I 17.7 -2.6
2025 I 2.3 I 183 -4.0 N

Source: Congressional Budget Office.

Notes: Major health care programs consist of Medicare, Medicaid, the Children’s Health Insurance Program, and subsidies for health
insurance purchased through exchanges and related spending. (Medicare spending is net of premiums paid by beneficiaries and other

offsetting receipts.)

* = between zero and 0.05 percent.

faster than GDP over this period, further boosting
income tax collections.

In contrast, corporate income tax receipts and remit-
tances from the Federal Reserve are projected to decline
relative to the size of the economy after this year or next.
Corporate income tax receipts are projected to decline as
a share of GDP after 2016 largely because of an antici-
pated drop in domestic economic profits relative to GDD,
the result of growing labor costs and rising interest
payments on businesses’ debt. Remittances from the
Federal Reserve, which have been very high by historical
standards since 2010 because of changes in the size and
composition of the central bank’s portfolio of securities,
decline to more typical levels in CBO’s projections
starting in 2016.

Outlays

Outlays in CBO’s baseline grow to nearly 21 percent of
GDP in 2016, remain roughly steady as a share of
GDP through 2018, and then follow an upward trend,
reaching 22.3 percent of GDP by 2025."* Although the
10-year baseline projections do not fully reflect the

long-term budgetary pressures facing the United States,
those pressures are evident in the path of federal outlays
over the next decade. Because of the aging of the popula-
tion, rising health care costs, and a significant expansion
in eligibility for federal subsidies for health insurance,
outlays for Social Security and the federal government’s
major health care programs are projected to rise substan-
tially relative to the size of the economy over the next

10 years (see Figure 1-2). In addition, growing debt

and rising interest rates will boost net interest payments.
Specifically, in CBO’s baseline:

B Outlays for Social Security are projected to remain at
4.9 percent of GDP in 2016 and 2017 but then climb
to 5.7 percent of GDP by 2025.

B Outlays for the major health care programs—
Medicare (net of receipts from premiums and certain
payments from states), Medicaid, the Children’s

12. Without the shifts in the timing of certain payments, outlays
would increase relative to GDP in each year of the projection
period, CBO estimates.
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Health Insurance Program, and subsidies offered
through health insurance exchanges and related
spending—soon exceed outlays for Social Security.
Spending for those programs is estimated to total
5.3 percent of GDP in 2016 and to grow rapidly in
coming years, reaching 6.2 percent of GDP in 2025.

B Net interest equals 1.5 percent of GDP in 2016, but
rising interest rates and mounting debt cause that total
to double as a percentage of GDP by 2025.

Those three components of the budget account for nearly
85 percent of the total increase in outlays (in nominal
terms) over the coming decade (see Figure 1-3). By the
end of the projection period, they would be the largest
categories of spending in the budget.

In contrast, under current law, all other spending will
decrease from 9.2 percent of GDP in 2016 to 7.4 percent
in 2025, CBO projects. That decline is projected to occur
because spending for many of the other mandatory pro-
grams is expected to rise roughly with inflation (which is
projected to be well below the rate of growth of nominal
GDP) and because most discretionary funding is capped
through 2021 at amounts that increase more slowly than

GDP.

Mandatory Spending. The Deficit Control Act requires
CBO’s projections for most mandatory programs to be
made in keeping with the assumption that current laws
continue unchanged."” Thus, CBO’s baseline projections
for mandatory spending reflect expected changes in the
economy, demographics, and other factors, as well as

the across-the-board reductions in certain mandatory
programs that are required under current law.

Mandatory spending (net of offsetting receipts, which
reduce outlays) is projected to increase by close to 10 per-
cent in 2016, reaching 13.1 percent of GDP. That growth
is partially the result of a few unusual circumstances:

13. The Deficit Control Act specifies some exceptions. For example,
spending programs whose authorizations are set to expire are
assumed to continue if they have outlays of more than $50 million
in the current year and were established at or before enactment of
the Balanced Budget Act of 1997. Programs established after that
law was enacted are not automatically assumed to continue but are
considered individually by CBO in consultation with the House
and Senate Budget Committees.
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Figure 1-3.

Components of the Total Increase in Outlays
in CBO’s Baseline Between 2015 and 2025

All Other Programs
(16%)

Net Interest

(24%)
Total Increase
in Outlays:
Social Security $2.5 Trillion

(28%)

Major Health Care
Programs
(32%)

Source: Congressional Budget Office.

Note: Major health care programs consist of Medicare, Medicaid,

the Children’s Health Insurance Program, and subsidies for
health insurance purchased through exchanges and related
spending. (Medicare spending is net of premiums paid by
beneficiaries and other offsetting receipts.)

B Receipts from the auctioning of licenses to use a
portion of the electromagnetic spectrum—which are
recorded as offsets to mandatory outlays—are
anticipated to reduce such outlays by $41 billion in
2015. However, the net receipts associated with those
auctions are expected to drop to near zero in 2016
because spending related to making the frequencies
auctioned this year available for commercial uses will
largely offset the receipts being collected. Beyond
2016, net receipts will total $18 billion over the
remainder of the projection period.

B October 1, 2016, falls on a weekend, so certain
payments that are scheduled for the first of the month
will be made in September, shifting about $37 billion
in mandatory outlays from fiscal year 2017 to fiscal
year 2016.

B Cash payments from Fannie Mae and Freddie Mac
to the Treasury will be recorded in the budget as
reducing outlays by $26 billion in 2015, CBO
estimates. However, the transactions of those two
entities are not treated on a cash basis in CBO’s
baseline after the current year but are considered
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instead as credit programs of the government."*
Reflecting that difference in treatment, outlays for
Fannie Mae and Freddie Mac in 2016 are estimated
to total $3 billion, a net increase in spending of

$29 billion. (On a cash basis, outlays in 2016 would
be similar to those in 2015.)

If not for those factors, mandatory outlays would increase
by 5 percent in 2016. In the years beyond 2016, manda-
tory spending is projected to grow at an average rate of
about 5 percent annually, reaching 14.2 percent of GDP
in 2025 (compared with 12.2 percent in 2014).

Over the entire 10-year period, spending for Social
Security is projected to rise at an average annual rate
of 5.9 percent; for the major health care programs,

6.4 percent; and for all other programs and activities in
the mandatory category, 3.2 percent.

Discretionary Spending. For discretionary spending,
CBO’s baseline incorporates the caps on such funding
that are currently in place through 2021 and then reflects
the assumption that funding keeps pace with inflation in
later years; the elements of discretionary funding that are
not constrained by the caps, such as appropriations for
overseas contingency operations, are assumed to increase
with inflation throughout the next decade.

Discretionary outlays are estimated to remain virtually
unchanged from 2015 through 2017 and then to grow at
an average annual rate of 2.1 percent after 2017; that
rate is roughly half of the projected growth rate of nomi-
nal GDP. As a result, spending for both defense and

nondefense discretionary programs is projected to fall

14. Because the government placed Fannie Mae and Freddie Mac
into conservatorship in 2008 and now controls their operations,
CBO considers the activities of those two entities to be
governmental. Therefore, for the 10-year period that follows the
current fiscal year, CBO projects the subsidy costs of the entities
new activities using procedures similar to those specified in the
Federal Credit Reform Act of 1990 for determining the costs of
federal credit programs but with adjustments to reflect the market
risk associated with those activities. The Administration, by
contrast, considers Fannie Mae and Freddie Mac to be outside of
the federal government for budgetary purposes and records cash
transactions between those entities and the Treasury as federal
outlays or receipts. (In CBO’s view, those transactions are
intragovernmental.) To provide CBO’s best estimate of what the
Treasury will ultimately report as the federal deficit for 2015,
CBO’s current baseline includes an estimate of the cash receipts
from the two entities to the Treasury for this year (while retaining
its risk-adjusted projections of subsidy costs for later years).
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relative to GDP under CBO’s baseline assumptions. Out-
lays for defense are projected to drop from 3.1 percent of
GDP in 2016 to 2.6 percent in 2025, 2.4 percentage
points below the average share they represented from
1965 through 2014 and the lowest share in any year since
before 1962 (which is the earliest year for which such
data have been reported). For nondefense discretionary
spending, outlays are projected to drop from 3.1 percent
of GDP in 2016 to 2.5 percent in 2025, 1.3 percentage
points below the average from 1965 through 2014 and
also the lowest share in any year since before 1962.

Net interest. Under CBO’s baseline assumptions, net
interest payments increase from $227 billion, or 1.3 per-
cent of GDP, in 2015 to $827 billion, or 3.0 percent of
GDP, in 2025—the highest ratio since 1996. Two factors
drive that sharp increase—rising interest rates and grow-
ing debt. The interest rate paid on 3-month Treasury bills
will rise from 0.1 percent in 2015 to 3.4 percent in 2018
and subsequent years, and the rate on 10-year Treasury
notes will increase from 2.6 percent in 2015 to 4.6 per-
cent in 2020 and subsequent years. Meanwhile, debt held
by the public will increase, according to CBO’s projec-
tions, from 74.2 percent of GDP at the end of 2015 to
78.7 percent at the end of 2025.

Federal Debt

Federal debt held by the public consists mostly of
securities that the Treasury issues to raise cash to fund the
federal government’s activities and to pay off its maturing
liabilities."” The Treasury borrows money from the public
by selling securities in the capital markets; that debt is
purchased by various buyers in the United States, by pri-
vate investors overseas, and by the central banks of other
countries. Of the $12.8 trillion in federal debt held by
the public at the end of 2014, 52 percent ($6.7 trillion)
was held by domestic investors and 48 percent ($6.1 tril-
lion) was held by foreign investors.'® Other measures of
federal debt are sometimes used for various purposes,
such as to provide a more comprehensive picture of the

15. A small amount of debt held by the public is issued by other
agencies, mainly the Tennessee Valley Authority.

16. The largest U.S. holders of Treasury debt are the Federal Reserve
System (18 percent), individual households (6 percent), and
mutual funds (6 percent); investors in China and Japan have the
largest foreign holdings of Treasury securities, accounting for
nearly 20 percent of U.S. public debt. For additional information,
see Congressional Budget Office, Federal Debt and Interest Costs
(December 2010), Chapter 1, www.cbo.gov/publication/21960.
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Table 1-3.
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Federal Debt Projected in CBO’s Baseline

Billions of Dollars

Actual,
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Debt Held by the Public at the
Beginning of the Year 11,983 12,779 13,359 13,905 14,466 15,068 15,782 16,580 17,451 18,453 19,458 20,463
Changes in Debt Held by the Public
Deficit 483 468 467 489 540 652 739 814 948 953 951 1,088
Other means of financing 314 112 79 72 62 62 59 57 54 52 55 54
Total 797 580 546 561 602 714 798 870 1,002 1,005 1,006 1,142
Debt Held by the Public at the
End of the Year 12,779 13,359 13,905 14,466 15,068 15,782 16,580 17,451 18,453 19,458 20,463 21,605
Debt Held by the Public at the End
of the Year (As a percentage of GDP) 74.1 74.2 73.8 73.4 73.3 73.7 74.3 75.0 76.1 76.9 77.7 78.7
Memorandum:
Debt Held by the Public Minus
Financial Assets®
In billions of dollars 11,544 12,011 12,450 12,909 13,420 14,044 14,754 15540 16,458 17,382 18,303 19,360
As a percentage of GDP 66.9 66.7 66.1 65.5 65.3 65.6 66.1 66.8 67.8 68.7 69.5 70.5
Gross Federal Debt® 17,792 18,472 19,126 19,831 20,576 21,404 22,294 23,227 24,244 25247 26,231 27,288
Debt Subject to Limit® 17,781 18,462 19,115 19,820 20,565 21,392 22,281 23,214 24,231 25,234 26,217 27,275
Average Interest Rate on Debt Held
by the Public (Percent)’ 18 17 2.0 23 2.7 3.0 33 35 3.6 3.7 3.8 3.8

Source: Congressional Budget Office.

Note: GDP = gross domestic product.

a. Debt held by the public minus the value of outstanding student loans and other credit transactions, cash balances, and other financial

instruments.

b. Federal debt held by the public plus Treasury securities held by federal trust funds and other government accounts.

c. The amount of federal debt that is subject to the overall limit set in law. Debt subject to limit differs from gross federal debt mainly
because most debt issued by agencies other than the Treasury and the Federal Financing Bank is excluded from the debt limit. That limit
was most recently set at $17.2 trillion but has been suspended through March 15, 2015. On March 16, the debt limit will be raised to its
previous level plus the amount of federal borrowing that occurred while the limit was suspended.

d. The average interest rate is calculated as net interest divided by debt held by the public.

government’s financial condition or to account for debt public up to 79 percent of GDP by the end of the projec-

held by federal trust funds.

tion period (see Table 1-3).

Debt Held by the Public. Debt held by the public That amount of debt relative to the size of the economy
increased by about $800 billion in 2014, reaching 74 per- ~ would be the highest since 1950 and more than double
cent of GDD higher than the amount recorded in 2013 the average of 38 percent experienced over the 1965—
(72 percent) or in any other year since 1950. As recently 2014 period or the average of 34 percent experienced

as 2007, such debt equaled 35 percent of GDP. Under over the 40 years ending in 2007, before the recent

the assumptions that govern CBO’s baseline, the federal sharp increase in debt. By historical standards, debt that
government is projected to borrow another $8.8 trillion high—and heading higher—would have significant

from 2015 through 2025, pushing debt held by the consequences for the budget and the economy:

19
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B The nation’s net interest costs would be very high
(after interest rates move up to more typical levels) and
rising.

B National saving would be held down, leading to more
borrowing from abroad and less domestic investment,
which in turn would decrease income in the United
States compared with what it would be otherwise.

B Dolicymakers’ ability to use tax and spending policies
to respond to unexpected challenges—such as
economic downturns, financial crises, or natural
disasters—would be constrained. As a result, such
challenges could have worse effects on the economy
and people’s well-being than they would otherwise.

B The risk of a fiscal crisis would be higher. During such
a crisis, investors would lose so much confidence in
the government’s ability to manage its budget that the
government would be unable to borrow funds at
affordable interest rates.

The amount of money the Treasury borrows by selling
securities (net of the maturing securities it redeems) is
determined primarily by the annual budget deficit. How-
ever, several factors—collectively labeled “other means of
financing” and not directly included in budget totals—
also affect the government’s need to borrow from the
public. Those factors include changes in the government’s
cash balance and investments in the Thrift Savings Plan’s
G fund, as well as the cash flows associated with federal
credit programs (such as student loans) because only

the subsidy costs of those programs (calculated on a
present-value basis) are reflected in the budget deficit.

CBO projects that the increase in debt held by the public
will exceed the deficit in 2015 by $112 billion, mainly
because the government will need cash to finance new
student loans and other credit programs. The same is true
for each year from 2016 to 2025: CBO estimates that the
government will need to borrow about $60 billion more
per year, on average, during that period than the budget
deficits would suggest.

Other Measures of Federal Debt. Three other measures
are sometimes used in reference to federal debt:

Debt held by the public less financial assets subtracts from
debt held by the public the value of the government’s
financial assets, such as student loans. That measure
provides a more comprehensive picture of the govern-
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ment’s financial condition and its overall impact on credit
markets than does debt held by the public. Calculating
the measure is not straightforward, however, because
neither the financial assets to be included nor the method
for evaluating them is well defined. Under CBO’s base-
line assumptions, that measure is smaller than debt alone
but varies roughly in line with it.

Gross federal debt consists of debt held by the public and
debt issued to government accounts (for example, the
Social Security trust funds). The latter type of debt does
not directly affect the economy and has no net effect on
the budget. In CBO’s projections, debt held by the public
is expected to increase by $8.8 trillion between the end of
2014 and the end of 2025, and debt held by government
accounts is estimated to rise by $0.7 trillion. As a result,
gross federal debt is projected to rise by $9.5 trillion over
that period and to total $27.3 trillion at the end of 2025.
About one-fifth of that sum would be debt held by

gOVCI'Ilant accounts.

Debt subject to limit is the amount of debt that is subject
to the statutory limit on federal borrowing; it is virtually
identical to gross federal debt. The amount of out-
standing debt subject to limit is now about $18.0 trillion;
under current law, it is projected to reach $27.3 trillion at
the end of 2025.

Currently, there is no statutory limit on the issuance

of new federal debt because the Temporary Debt Limit
Suspension Act (P.L. 113-83) suspended the debt

ceiling through March 15, 2015. Under the act, the
debt limit after that date will equal the previous limit of
$17.2 trillion plus the amount of borrowing accumulated
during the suspension of the limit.

Therefore, if the current suspension is not extended

and a higher debt limit is not specified in law before
March 16, 2015, the Treasury will have no room to
borrow under standard borrowing procedures beginning
on that date. To avoid a breach in the debt ceiling, the
Treasury would begin employing its well-established
toolbox of so-called extraordinary measures to allow con-
tinued borrowing for a limited time. CBO anticipates
that the Treasury would probably exhaust those measures
in September or October of this year. If that occurred, the
Treasury would soon run out of cash and be unable to
fully pay its obligations, a development that would lead
to delays of payments for government activities, a default
on the government’s debt obligations, or both. However,
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the government’s cash flows cannot be predicted with cer-
tainty, and the actual cash flows during the coming
months will affect the dates on which the Treasury would
exhaust the extraordinary measures and the date on
which it would run out of cash."”

Changes in CBO’s Baseline Since August 2014

CBO completed its previous set of baseline projections in
August 2014. Since then, the agency has reduced its esti-
mate of the deficit in 2015 by $2 billion. The agency has
also lowered its baseline projection of the cumulative def-
icit from 2015 through 2024 by $175 billion, from

$7.2 trillion to $7.0 trillion (see Appendix A). Almost all
of that reduction occurs in the projections for fiscal years
2016 through 2018; baseline deficits for other years are
nearly unchanged. A number of different factors led to
those changes: Legislation enacted since last August
caused CBO to lower projected deficits through 2024 by
$91 billion; a revised economic outlook reduced them
by $38 billion; and other, technical changes decreased
projected deficits by an additional $46 billion (see

Table 1-4).

Those relatively small changes to the overall baseline
totals reflect larger, but nearly offsetting, changes to base-
line revenues and outlays, as both revenues and outlays
are lower than CBO projected in August.

CBO has reduced its estimate of cumulative revenues
through 2024 by $415 billion (or 1.0 percent) since last
August:

B More than half of that change ($234 billion) stems
from changes to the economic outlook, primarily
slightly lower projections of economic growth.

B Technical changes, which reflect new information
from tax returns, recent tax collections, new analysis of
elements of the projections, and other factors, have
reduced projected revenues by $137 billion over the
period; the largest reductions were in projected
receipts from corporate income taxes.

B Legislation enacted since August has reduced
projected revenues by $81 billion in 2015 and boosted

17. For more information on the debt limit and extraordinary
measures, see Congressional Budget Office, Federal Debt and the
Statutory Limit (November 2013), www.cbo.gov/publication/
44877.

THE BUDGET AND ECONOMIC OUTLOOK: 2015 TO 2025

them by $38 billion between 2016 and 2024, a net
reduction of $44 billion. Those legislative changes
result almost entirely from the Tax Increase Prevention
Act of 2014, which retroactively extended—through
2014—a host of tax provisions that reduce tax
liabilities and that had expired at the end of 2013.

Projected outlays through 2024 have declined by
$590 billion (or 1.2 percent) since August, more than
offsetting the decrease in projected revenues:

B The revised economic outlook accounted for
$272 billion of that reduction. The largest reductions
were in projected spending for Social Security (down
by $110 billion) and net interest costs (reduced by
$147 billion, excluding debt-service costs) because
CBO now anticipates lower inflation this year and
lower interest rates over much of the projection

period.

B A variety of technical changes, primarily to estimates
for mandatory programs, further reduced outlays by
$70 billion in 2015 and by $184 billion between 2015
and 2024.

B Finally, legislation enacted since August lowered
projected outlays through 2024 by $134 billion.
Much of that decrease occurs because the current
projections are based on 2015 appropriations, whereas
the August baseline reflected 2014 appropriations.
The amount of funding for overseas contingency
operations in 2015 is less than the amount provided
for 2014, and the projections throughout the 10-year
period are extrapolated from that lower funding.

Uncertainty in Budget Projections
Even if federal laws remained unchanged for the next
decade, actual budgetary outcomes would differ from
CBO’s baseline projections because of unanticipated
changes in economic conditions and in a host of other
factors that affect federal spending and revenues. The
agency aims for its projections to be in the middle of the
distribution of possible outcomes given the baseline
assumptions about federal tax and spending policies,
while recognizing that there will always be deviations
from any such projections.

CBO’s projections of outlays depend on the agency’s
economic projections for the coming decade, including
forecasts for such variables as interest rates, inflation, and

21
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Table 1-4.
Changes in CBO’s Baseline Projections of the Deficit Since August 2014
Billions of Dollars
Total
2015- 2015-
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2019 2024
Deficit in CBO's August 2014 Baseline -469 -556 -530 -560 -661 -737 -820 -946 -957 -960 -2,777 -7,196
Changes
Legislative
Revenues -81 18 11 7 5 1 * -1 -2 -2 40 -44
Outlays 1 -10 9 -3 -12 -17 -17 -18 -19 -20 -44 -134
Subtotal® -82 28 20 21 17 18 17 17 17 18 4 91
Economic
Revenues 29 11 -17 -34 -36 -39 -43 -40 -36 -29 -47 -234
Outlays 25 26 -29 -22  -28 31 -30 -28 -27  -26 -130 -272
Subtotal® 54 37 12 -12 -8 -8 13 -12 -9 -3 83 38
Technical
Revenues -40 7 -11 -6 -11  -20 -9 -15 -16 -16 -61 -137
Outlays -0 -16 21 -17  -12 -8 11 -7 11 9 -137 -184
Subtotal® 30 24 10 11 1 -12 2 -8 -5 -6 75 46
Total Effect on the Deficit® 2 89 41 20 9 -3 6 -2 4 9 161 175
Deficit in CBO's January 2015 Baseline -468 -467 -489 -540 -652 -739 -814 -948 -953 -951 -2,615 -7,021
Memorandum:
Total Effect on Revenues -93 37 -17 -33 -43 -58 -52 -56 -53 -46 -149 -415
Total Effect on Outlays 94 52 58 53 52 55 58 -54 57 -55 -310 -590
Source: Congressional Budget Office.

Note: * = between -$500 million and zero.

a. Negative numbers indicate an increase in the deficit; positive numbers indicate a decrease in the deficit.

the growth of real GDP. Discrepancies between those
forecasts and actual economic outcomes can result in
significant differences between baseline budgetary projec-
tions and budgetary outcomes. For instance, CBO’s
baseline economic forecast anticipates that interest rates
on 3-month Treasury bills will increase from 0.9 percent
in fiscal year 2016 to 3.4 percent in fiscal year 2018

and subsequent years and that interest rates on 10-year
Treasury notes will rise from 3.2 percent to 4.6 percent
in 2020 and subsequent years. If interest rates on all types
of Treasury securities were 1 percentage point higher or
lower each year from 2016 through 2025 and all other
economic variables were unchanged, cumulative outlays
projected for the 10-year period would be about $1.3 tril-
lion higher or lower (excluding changes in the costs of
servicing the federal debt) and revenues would be

$0.1 trillion higher or lower. (For further discussion

of how some key economic projections affect budget
projections, see Appendix C.)

Uncertainty also surrounds myriad technical factors that
can substantially affect CBO’s baseline projections of out-
lays. For example, spending per enrollee for Medicare and
Medicaid is very difficult to predict. If per capita costs in
those programs rose 1 percentage point faster or slower
per year than CBO has projected for the next decade,
total federal outlays for Medicare (net of receipts from
premiums) and Medicaid would be roughly $900 billion
higher or lower for that period. The effects of the
Affordable Care Act are another source of significant
uncertainty. To estimate the effects of the law’s broad
changes to the nation’s health care and health insurance
systems, CBO and the staff of the Joint Committee on
Taxation (JCT) have made projections concerning an
array of programs and institutions, some of which—such
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as the health insurance exchanges—have been in place
only for a year.

Projections of revenues are quite sensitive to many eco-
nomic and technical factors. Revenues depend on total
amounts of wages and salaries, corporate profits, and
other income, all of which are encompassed by CBO’s
economic projections. For example, if the growth of real
GDP and taxable income was 0.1 percentage point
higher or lower per year than in CBO’s baseline projec-
tions, revenues would be roughly $290 billion higher or
lower over the 2016-2025 period.

In addition, forecasting the amount of revenue that the
government will collect from taxpayers for a given
amount of total income requires technical estimates of
the distribution of income and of many aspects of taxpay-
ers behavior. For example, estimates are required of the
amounts of deductions and credits that people will
receive and the amount of income in the form of capital
gains they will realize from selling assets. Differences
between CBO’s judgments about such behavior and
actual outcomes can lead to significant deviations from
the agency’s baseline projections of revenues.

Even relatively small deviations in revenues and outlays
compared to CBO’s projections could have a substantial
effect on budget deficits. For example, if revenues pro-
jected for 2025 were too high by 5 percent (that is, if
average annual growth in revenues during the coming
decade was about 0.5 percentage points less than CBO
estimated) and outlays projected for mandatory programs
were too low by 5 percent, the deficit for that year would
be about $450 billion greater than the $1.1 trillion in
CBO’s baseline; if GDP matched CBO’s projection, that
larger deficit would be 5.6 percent of GDP rather than
the 4.0 percent in the baseline. Outcomes could differ by
larger amounts and in the other direction as well.

Alternative Assumptions About
Fiscal Policy

CBO’s baseline budget projections—which are con-
structed in accordance with provisions of law—are
intended to show what would happen to federal spend-
ing, revenues, and deficits if current laws generally
remained unchanged. Future legislative action, however,
could lead to markedly different budgetary outcomes.

To assist policymakers and analysts who may hold differ-
ing views about the most useful benchmark against which
to consider possible changes to laws, CBO has estimated
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the effects on budgetary projections of some alternative
assumptions about future policies (see Table 1-5). The
discussion below focuses on how those policy actions
would directly affect revenues and outlays. Such changes
would also influence the costs of servicing the federal
debt (shown separately in the table).

Military and Diplomatic Operations in

Afghanistan and Other War-Related Activities

One alternative path addresses spending for operations in
Afghanistan and similar activities, sometimes called over-
seas contingency operations. The outlays projected in the
baseline come from budget authority provided for those
purposes in 2014 and prior years that has not been used,
the $74 billion in budget authority provided for 2015,
and the $822 billion that is projected to be appropriated
over the 2016-2025 period (under the assumption that
annual funding is set at $74 billion with adjustments

for anticipated inflation, in accordance with the rules
governing baseline projections).'®

In coming years, the funding required for overseas
contingency operations—in Afghanistan or other
countries—might be smaller than the amounts projected
in the baseline if the number of deployed troops and the
pace of operations diminished. For that reason, CBO has
formulated a budget scenario that anticipates a reduction
in the number of U.S. military personnel deployed
abroad for military actions and a concomitant reduction
in diplomatic operations and foreign aid. Many other
scenarios—some costing more and some less—are also

possible.

In 2014, the number of U.S. active-duty, reserve, and
National Guard personnel deployed for military and dip-
lomatic operations that have been designated as overseas
contingency operations averaged about 110,000, CBO
estimates. In this alternative scenario, the average number
of military personnel deployed for such purposes would
decline over the next two years from roughly 90,000 in
2015 to 50,000 in 2016 and to 30,000 in 2017 and
thereafter. (Those numbers could represent various allo-
cations of forces around the world.) Under that scenario,
and assuming that the extraordinary funding for diplo-
matic operations and foreign aid declines at a similar
rate, total discretionary outlays over the 2016-2025

18. Funding for overseas contingency operations in 2015 includes
$64 billion for military operations and indigenous security forces
and $9 billion for diplomatic operations and foreign aid.
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Table 1-5.
Budgetary Effects of Selected Policy Alternatives Not Included in CBO’s Baseline
Billions of Dollars
Total
2016- 2016-

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2020 2025

Reduce the Number of Troops Deployed for Overseas
Contingency Operations to 30,000 by 2017°

Policy Alternatives That Affect Discretionary Outlays

Effect on the deficit® 0 12 28 39 46 51 53 55 56 57 58 175 454
Debt service 0 * 1 2 4 6 8 11 14 16 19 13 81
Increase Discretionary Appropriations at the Rate of
Inflation After 2015°
Effect on the deficit’ 0 20 30 36 41 -4 52 57 62 66 69 -174 -480
Debt service 0 * -1 -2 -4 -6 8 11 -14 -17 -2 -14 8
Freeze Most Discretionary Appropriations at the
2015 Amount’
Effect on the deficit’ 0 -7 4 25 49 74 100 128 155 184 216 145 929
Debt service 0 * * * 2 5 8 13 20 27 35 7 111
Policy Alternative That Affects Mandatory Outlays
Maintain Medicare's Payment Rates for Physicians at the
Current Rate®
Effect on the deficit’ -6 9 10 -10 -1 -13 -14 -15 -16 -16 -17 54 -131
Debt service * * * -1 -2 -2 3 3 -4 5 -6 S5 27
Policy Alternative That Affects Both Discretionary and Mandatory Outlays
Prevent the Automatic Spending Reductions
Specified in the Budget Control Act
Effect on the deficit’ n.a. 63 91 -9 -103 -106 -106 -109 -115 -119 -99 -462 -1,010
Debt service n.a. -1 -3 -/ -12 -16 21 -27 32 -38 -43 -39 -200
Continued

period would be $454 billion less than the amount in
the baseline, CBO estimates."”

Other Discretionary Spending

Policymakers could vary discretionary funding in many
ways from the amounts projected in the baseline. For
example, if appropriations grew each year through 2025
at the same rate as inflation after 2015 rather than being

19. The reduction in budget authority under this alternative is similar
to those arising from some proposals to cap discretionary
appropriations for overseas contingency operations. Such caps
could result in reductions in CBO’s baseline projections of
discretionary spending. However, those reductions might simply
reflect policy decisions that have already been made or would be
made in the absence of caps. Moreover, if future policymakers
believed that national security required appropriations above the
capped levels, they would almost certainly provide emergency
appropriations that would not, under current law, be counted
against the caps.

constrained by the caps, discretionary spending would be
$480 billion higher for that period than it is in the base-
line. If, by contrast, lawmakers kept appropriations for
2016 through 2025 at the nominal 2015 amount, total
discretionary outlays would be $929 billion lower over
that period. Under that scenario (sometimes called a
freeze in regular appropriations), total discretionary
spending would fall from 6.5 percent of GDP in fiscal
year 2015 to 4.3 percent in 2025. (Such spending is
already projected to fall to 5.1 percent of GDP in 2025
under CBO'’s baseline, reflecting the caps on most new
discretionary funding through 2021 and adjustments for
inflation after 2021.)

Medicare’s Payments to Physicians

Spending for Medicare is constrained by a rate-setting
system—called the sustainable growth rate—for the fees
that physicians receive for their services. If the system is
allowed to operate as currently structured, physicians’ fees
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Billions of Dollars

Total

2016- 2016~

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2020 2025

Extend Expiring Tax Provisions®

Effect on the deficit® 42 -109
Debt service * -2
Memorandum:
Outlays for Overseas Contingency Operations
in CBO's Baseline 83 78
Deficit in CBO's Baseline -468  -467

Policy Alternative That Affects the Tax Code

73 93 -8 88 -89 91 94 97 -440 -898
€ -3 17 21 26 31 36 -4 -4 -200

75 76 78 79 81 83 84 8 382 797

-S540 -652 739 814 948 -953 951 -1,088 -2,887 -7,641

Sources: Congressional Budget Office; staff of the Joint Committee on Taxation.

Notes: Negative numbers indicate an increase in the deficit; positive numbers indicate a decrease in the deficit.

n.a. = not applicable; * = between -$500 million and $500 million.

For this alternative, CBO does not extrapolate the $74 billion in budget authority for military operations, diplomatic activities, and aid

to Afghanistan and other countries provided for 2015. Rather, the alternative incorporates the assumption that funding for overseas
contingency operations declines from $50 billion in 2016 to a low of $25 billion in 2019. Thereafter, such funding would slowly increase,
reaching about $30 billion per year by the end of the projection period—for a total of $300 billion over the 2016—2025 period.

Excludes debt service.

These estimates reflect the assumption that appropriations will not be constrained by caps set by the Budget Control Act of 2011 as
amended and will instead grow at the rate of inflation from their 2015 level. Discretionary funding related to federal personnel is inflated
using the employment cost index for wages and salaries; other discretionary funding is inflated using the gross domestic product price
index.

This option reflects the assumption that appropriations other than those for overseas contingency operations would generally be frozen at
the 2015 level through 2025.

Medicare’s payment rates for physicians’ services are scheduled to drop by 21 percent on April 1, 2015, and to change by small amounts
in subsequent years. In this alternative, payment rates are assumed to continue at their current levels through 2025.

The Budget Control Act of 2011 specified that if lawmakers did not enact legislation originating from the Joint Select Committee on
Deficit Reduction that would reduce projected deficits by at least $1.2 trillion, automatic procedures would go into effect to reduce both
discretionary and mandatory spending during the 2013—-2021 period. Those procedures are now in effect and take the form of equal cuts
(in dollar terms) in funding for defense and nondefense programs. For the 2016—2021 period, the automatic procedures lower the caps on
discretionary budget authority specified in the Budget Control Act (caps for 2014 and 2015 were revised by the Bipartisan Budget Act of
2013); for the 2022—-2025 period, CBO has extrapolated the reductions estimated for 2021. Nonexempt mandatory programs will be
reduced through sequestration; those provisions have been extended through 2024. The budgetary effects of this option cannot be
combined with those of any of the other alternatives that affect discretionary spending, except for the one to reduce the number of troops
deployed for overseas contingency operations.

These estimates are mainly from the staff of the Joint Committee on Taxation and are preliminary. They reflect the impact of extending
about 70 tax provisions that either expired on December 31, 2014, or are scheduled to expire by December 31, 2025. Nearly all of those
provisions have been extended previously; some, such as the research and experimentation tax credit, have been extended multiple
times.

will be reduced by about 21 percent in April 2015 and
will both increase and decrease by small amounts in sub-
sequent years, CBO projects. If, instead, lawmakers over-
rode those scheduled reductions—as they have every year
since 2003—spending on Medicare might be greater than
the amounts projected in CBO’s baseline. For example,

holding payment rates through 2025 at current levels
would raise outlays for Medicare (net of premiums paid
by beneficiaries) by $6 billion in 2015 and by $131 bil-
lion (or nearly 2 percent) between 2016 and 2025. The
net effects of such a change in payment rates for physi-
cians on spending for Medicare and on the deficit would
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depend on whether lawmakers offset the effects of the
change, as they often have done in the past, with other
changes to reduce deficits.

Automatic Spending Reductions

The Budget Control Act put in place automatic proce-
dures to reduce discretionary and mandatory spending
through 2021. Those procedures require equal reductions
(in dollar terms) in defense and nondefense spending.
Subsequent legislation extended the required reductions
to mandatory spending (a process called sequestration)
through 2024. If lawmakers chose to prevent those
automatic cuts each year—starting in 2016—without
making other changes that reduced spending, total out-
lays over the 2016-2025 period would be $1.0 trillion
(or about 2 percent) higher than the amounts in CBO’s
baseline. Total discretionary outlays would be $845 bil-
lion (or 6.7 percent) higher, and outlays for mandatory
programs—most of which are not subject to sequestra-

tion—would be $164 billion (or 0.5 percent) higher.*

Revenues

A host of tax provisions—many of which have been
extended repeatedly—have recently expired or are sched-
uled to expire over the next decade. If all of those provi-
sions were permanently extended, CBO and JCT esti-
mate, revenues would be lower and, although a much
smaller effect, outlays for refundable tax credits would be
higher, by a total of $898 billion over the 2016-2025
period.

Most of those tax provisions were recently extended retro-
actively through 2014 and have subsequently expired.
They include a provision allowing certain businesses to
immediately deduct 50 percent of new investments in
equipment, which JCT estimates accounts for $224 bil-
lion of the budgetary effects of extending all of the provi-
sions over the next 10 years. The budgetary cost of
extending all of the tax provisions would be higher in the
latter part of the 10-year period than in the first few years
because certain provisions affecting refundable tax credits
are scheduled to expire at the end of 2017. Extending
those provisions would boost outlays for refundable

20. Because of interactions between the effects of different policy
options, the estimated budgetary effects of this option cannot be
added to the estimated budgetary effects of any of the other
alternatives that affect discretionary spending except for the one to
reduce the number of troops deployed for overseas contingency
operations.
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credits and reduce revenues by a total of $200 billion over
the 2019-2025 period. (Payments for refundable credits
are typically made a year after the applicable tax year.)

The Long-Term Budget Outlook

Beyond the coming decade, the fiscal outlook is signifi-
cantly more worrisome. In CBO’s most recent long-term
projections—which extend through 2039—budget
deficits rise steadily under the extended baseline, which
follows CBO’s 10-year baseline projections for the first
decade and then extends the baseline concept for subse-
quent years.”! Although long-term budget projections are
highly uncertain, the aging of the population, the growth
in per capita spending on health care, and the ongoing
expansion of federal subsidies for health insurance would
almost certainly push up federal spending significantly
relative to GDP after 2025 if current laws remained in
effect. Federal revenues also would continue to increase
relative to GDP under current law, but they would not
keep pace with outlays. As a result, public debt would
exceed 100 percent of GDP by 2039, CBO estimates,
about equal to the percentage recorded just after

World War II.

Such high and rising debt relative to the size of the econ-
omy would dampen economic growth and thus reduce
people’s income compared with what it would be other-
wise. It would also increasingly restrict policymakers’
ability to use tax and spending policies to respond to
unexpected challenges and would boost the risk of a fiscal
crisis, in which the government would lose its ability to
borrow at affordable rates.

Moreover, debt would still be on an upward path relative
to the size of the economy in 2039, a trend that would
ultimately be unsustainable. To avoid the negative conse-
quences of high and rising federal debt and to put

debt on a sustainable path, lawmakers will have to make
significant changes to tax and spending policies—letting
revenues rise more than they would under current law,
reducing spending for large benefit programs below the
projected amounts, or adopting some combination of
those approaches.

21. See Congressional Budget Office, The 2014 Long-Term Budget
Outlook (July 2014), www.cbo.gov/publication/45471. Federal
debt in 2024 under CBO’s current baseline is a little lower than
the amount the agency previously projected for that year, but the
long-term outlook remains about the same.
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The Economic Outlook

I he Congressional Budget Office anticipates that,

under the assumption that current laws governing federal
taxes and spending generally remain in place, economic
activity will expand at a solid pace in 2015 and the next
few years. As measured by the change from the fourth
quarter of the previous year, real (inflation-adjusted) gross
domestic product (GDP) will grow by 2.9 percent this
year, by another 2.9 percent in 2016, and by 2.5 percent
in 2017, CBO expects. By comparison, the agency esti-
mates that real GDP increased by 2.1 percent in 2014—
the net result of a decline in the first quarter and brisk
growth later in the year (see Box 2-1).

Economic expansion this year and over the next few years
will be driven by increases in consumer spending, busi-
ness investment, and residential investment, CBO
expects. In addition, government purchases of goods and
services are expected to contribute slightly to growth in
2016 and 2017. By contrast, net exports are projected

to impose a drag on growth in 2015 and 2016 but to
contribute to growth thereafter.

CBO expects the pace of output growth to reduce the
quantity of underused resources, or “slack,” in the econ-
omy over the next few years. The difference between
actual GDP and CBO’s estimate of potential (that is,
maximum sustainable) GDP—which is a measure of
slack for the whole economy—was about 2 percent of
potential GDP at the end of 2014, but the agency expects
that gap to be essentially eliminated by the second half of
2017. CBO also expects slack in the labor market—
which is indicated by such factors as the elevated unem-
ployment rate and a relatively low rate of labor force
participation—to dissipate over the next few years. In
particular, the agency projects that increased hiring will
reduce the unemployment rate from 5.7 percent in the
fourth quarter of 2014 to 5.3 percent in the fourth quar-
ter of 2017. Also, the increased hiring will encourage

some people to enter or stay in the labor force, in CBO’s
estimation. That will slow the decline in labor force
participation, which arises from underlying demographic
trends and federal policies, but it will also slow the fall of
the unemployment rate.

Opver the next few years, reduced slack in the economy
will diminish the downward pressure on inflation and
interest rates. Nevertheless, because slack is expected to
dissipate only slowly—and because of a strengthening
dollar, broadly held expectations for low inflation, and a
recent sharp decline in oil prices (which put downward
pressure on energy costs)—CBO expects the rate of infla-
tion, as measured by the price index for personal con-
sumption expenditures (PCE), to stay below the Federal
Reserve’s goal of 2 percent during the next few years.
CBO anticipates that the interest rate on 3-month
Treasury bills will remain near zero until the second half
0f 2015 and then rise to 32 percent by 2018. The agency
further expects that the rate on 10-year Treasury notes
will rise from an average of 2% percent last year to

4Y5 percent by 2019.

CBO’s projections for the period from 2020 through
2025 exclude possible cyclical developments in the econ-
omy, because the agency does not attempt to predict the
timing or magnitude of such developments so far in the
future. CBO projects that real GDP will grow by an aver-
age of 2.2 percent per year from 2020 through 2025—a
rate that matches the agency’s estimate of the growth of
potential output in those years. CBO anticipates that
output will grow much more slowly than it did during
the 1980s and 1990s, primarily because the labor force is
expected to grow more slowly than it did then. The lin-
gering effects of the recent recession and of the ensuing
slow recovery are also expected to cause GDP to be lower
from 2020 through 2025 than it would otherwise have
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Box 2-1.
Data Released Since Early December

In this chapter, the Congressional Budget Office’s
estimates of economic output in 2014 and economic
projections for this year and future years are based on
data available in early December 2014. Since then,
revised and newly released data indicate that the
growth of real (inflation-adjusted) gross domestic
product (GDP) was stronger during the second half
0f 2014 than CBO had estimated. In addition, inter-
est rates on long-term Treasury securities have been
lower and oil prices have declined further since

mid-December than CBO had anticipated.

The unexpected strength in economic activity in the
second half of last year and the continued decline in
oil prices suggest that output may grow more this
year than CBO forecast. Lower interest rates, taken
alone, have the same implication; however, lower
rates may reflect a worsening in the outlook for
global growth among some observers, and dimin-
ished prospects for growth in other countries would
weigh on growth in the United States. Providing a

small offset to the positive effects, a larger-than-
expected increase in the exchange value of the dollar
since mid-December points to slightly weaker net
exports this year than CBO forecast. Moreover, labor
market developments in December were mixed: The
decline in the unemployment rate and the increase in
payroll employment were larger than CBO had
expected, but there was a surprisingly low rate of
labor force participation and unexpectedly weak
growth of average hourly earnings.

All told, the newly available data suggest that slack in
the economy may dissipate a little more quickly than
CBO had anticipated. A preliminary assessment of
that new information does not significantly alter
CBO’s view of potential (or maximum sustainable)
GDP but it does suggest that the difference between
GDP and potential GDP at the end of 2014 was
roughly one-quarter of one percentage point smaller
than the estimate that CBO made for the forecast
presented here.

been. CBO projects that the unemployment rate between
2020 and 2025 will average 5.4 percent and that inflation
(as measured by the PCE price index) will be 2.0 percent.
Over the same period, the projected interest rates on
3-month Treasury bills and 10-year Treasury notes are
3.4 percent and 4.6 percent, respectively.

Recognizing that economic forecasts are always uncer-
tain, CBO constructs its forecasts to be in the middle of
the distribution of possible outcomes for the economy,
given the federal fiscal policies that are embodied in cur-
rent law. Nevertheless, even if fiscal policies remain as
they are projected under current law, many develop-
ments—such as unforeseen changes in the housing and
labor markets, in business confidence, and in inter-
national conditions—could cause economic outcomes to

differ substantially from those that CBO has projected.

CBO’s current economic projections differ in a number
of ways from its most recent previous ones, which it

published in August 2014. For instance, for the period
from 2014 through 2018, CBO now projects real GDP
growth averaging 2.5 percent annually, a rate roughly
0.2 percentage points lower than the rate projected in
August. The principal reason for that difference is that
CBO has revised downward its estimates of potential out-
put and consequently its estimate of the current amount
of slack in the economy. Also as a result of the downward
revision to estimated potential output, CBO currently
forecasts that real GDP will be roughly 1 percent lower in
2024 than it did in August. In addition, CBO now pro-
jects lower rates of unemployment for the next several
years than it did in August.

CBO’s current economic projections do not differ much
from the projections of other forecasters. They are gener-
ally very similar to those of the Blue Chip consensus,
which is based on the forecasts of about 50 private-sector
economists. CBO’s projections also differ only slightly
from the forecasts made by the Federal Reserve that were
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Figure 2-1.
Projected Growth in Real GDP

Economic activity will expand at a solid pace in 2015 and
over the next few years, CBO projects.

Percent
3 —

2014 2015 2016 2017

Source: Congressional Budget Office.

Notes: Real gross domestic product is the output of the economy
adjusted to remove the effects of inflation.

Data are annual. The percentage change in real GDP is
measured from the fourth quarter of one calendar year to
the fourth quarter of the next year.

The value for 2014 does not incorporate data released by the
Bureau of Economic Analysis since early December 2014.

GDP = gross domestic product.

presented at the December 2014 meeting of the Federal
Open Market Committee.

The Economic Outlook for

2015 Through 2019

CBO expects output to grow faster in the next few years
than it has in the past few years—at an annual rate

of 2.9 percent over the next two years and then by

2.5 percent in 2017 (see Figure 2-1 and Table 2-1). By
comparison, the agency estimates that annual GDP
growth averaged about 2% percent over the past three
years. CBO anticipates that consumer spending and
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investment will be the primary contributors to the
growth of output over the next few years. In CBO’s pro-
jections, the changes in fiscal policy that will occur under
current law have little effect on growth in the near term;
monetary policy supports growth this year and over the
next few years, but by smaller degrees over time. The
agency also expects that output growth will be boosted
this year by the steep decline in crude oil prices in the
second half of 2014 (see Box 2-2).

CBO expects slack in the labor market to keep diminish-
ing from 2015 through 2017. In the agency’s projections,
the greater demand for workers lowers the unemploy-
ment rate through 2017 and contributes to faster growth
in hourly labor compensation; those developments are
expected to encourage more people to enter, reenter, or
remain in the labor force. CBO anticipates that the rate
of inflation will remain low this year but rise over the
next few years as the economy strengthens and as shifts in
the supply of and demand for crude oil—as expected in
oil futures markets—begin to push oil prices up. How-
ever, CBO expects the rate of inflation to remain below

the Federal Reserve’s longer-term goal of 2 percent
until 2017.

Those projections for 2015 through 2017 are based on
CBO’s forecasts of cyclical developments in the economy.
In contrast, the agency’s projections for the 2020-2025
period are based primarily on average historical relation-
ships—for example, the average historical relationship of
output to potential output and of the unemployment rate
to the natural rate of unemployment (the rate arising
from all sources except fluctuations in the overall demand
for goods and services). The projections of output and of
the unemployment rate for the intervening years, 2018
and 2019, represent transition paths toward those average
historical relationships.

Federal Fiscal Policy

Changes in federal fiscal policy (that is, the government’s
tax and spending policies) that result from current law
will have little effect on the growth of the economy this
year, because of three small and largely offsetting effects:

B The dollar value of federal purchases, relative to the
size of the economy, will be lower this year than in
2014, slowing GDP growth slightly, CBO estimates.
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Table 2-1.
CBO’s Economic Projections for Calendar Years 2015 to 2025

Estimated, Forecast Projected Annual Average
2014 2015 2016 2017 2018-2019 2020-2025

Percentage Change From Fourth Quarter to Fourth Quarter

Gross Domestic Product

Real (Inflation-adjusted) 2.1 2.9 2.9 2.5 2.1 2.1
Nominal 4.0 4.2 4.6 4.5 4.2 4.2
Inflation
PCE price index 13 1.4 1.9 2.0 2.0 2.0
Core PCE price index® 15 1.8 1.9 1.9 2.0 2.0
Consumer price index® 12°¢ 15 2.3 2.3 2.4 2.4
Core consumer price index? 17°¢ 21 2.2 2.3 23 2.3
GDP price index 1.8 13 1.7 1.9 2.0 2.0
Employment Cost Index’ 2.3 2.7 3.2 3.6 3.6 3.4

Fourth-Quarter Level (Percent)
Unemployment Rate 5.7°¢ 5.5 5.4 5.3 55¢ 54

Percentage Change From Year to Year

Gross Domestic Product

Real 2.2 2.8 3.0 2.7 2.1 2.2

Nominal 3.9 45 4.6 4.6 4.2 4.2
Inflation

PCE price index 1.4 1.1 1.9 1.9 2.0 2.0

Core PCE price index? 14 1.7 1.9 1.9 2.0 2.0

Consumer price index” 16°¢ 11 2.2 2.3 2.4 2.4

Core consumer price index? 17°¢ 2.0 2.2 2.3 2.3 2.3

GDP price index 1.6 1.6 1.6 1.9 2.0 2.0
Employment Cost Index’ 2.0 2.7 3.0 3.5 3.6 34

Calendar Year Average

Unemployment Rate (Percent) 6.2°¢ 55 5.4 53 54 5.4
Payroll Employment (Monthly change, in thousands)® 234 ¢ 184 148 111 69 78
Interest Rates (Percent)

Three-month Treasury bills * ¢ 0.2 1.2 2.6 3.5 34

Ten-year Treasury notes 25°¢ 2.8 3.4 3.9 4.4 4.6
Tax Bases (Percentage of GDP)

Wages and salaries 42.7 42.6 42.6 42.7 42.8 43.0

Domestic economic profits 9.9 10.0 9.7 9.4 8.8 8.0

Sources: Congressional Budget Office; Bureau of Labor Statistics; Federal Reserve.

Notes: Estimated values for 2014 do not reflect the values for GDP and related series released by the Bureau of Economic Analysis since early
December 2014.

Economic projections for each year from 2015 to 2025 appear in Appendix F.
GDP = gross domestic product; PCE = personal consumption expenditures; * = between zero and 0.05 percent.
Excludes prices for food and energy.
The consumer price index for all urban consumers.
Actual value for 2014.
The employment cost index for wages and salaries of workers in private industries.
Value for 2019.
Value for 2025.
Calculated as the monthly average of the fourth-quarter-to-fourth-quarter change in payroll employment.
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Box 2-2.

The Effect of the Recent Drop in Oil Prices on U.S. Output

Oil prices have fallen markedly since the Congressional
Budget Office completed its previous forecast in August
2014. The prices of two major varieties of crude oil,
West Texas Intermediate and Brent, stood at $60 and
$65 per barrel, respectively, in early December 2014,
when CBO finalized its economic forecast. Those prices
were roughly $40 per barrel lower than when CBO
finalized its projection in the summer, and the lowest in
nearly six years." Prices for crude oil in futures markets
in early December signaled an end to the decline in
prices in early 2015; prices were then expected to return
to a modest upward trajectory. Still, futures markets
suggested that crude oil deliverable in 2020 would cost
about $20 per barrel less than those markets suggested
when the summer forecast was completed. On the basis
of those readings, CBO incorporated into its current
forecast an estimate that the reduction in oil prices since
August 2014 would raise real (inflation-adjusted) gross
domestic product (GDP) in the United States slightly
this year and have a very small positive effect on GDP
in the longer term.

Since early December, crude oil prices have declined by
a further $15 per barrel, and crude oil futures market
prices for 2020 have declined by a further $7 per barrel.
That further reduction in oil prices, taken by itself,
suggests that output may grow faster this year than
CBO forecast.

The Near Term

CBO estimates that the declines in oil prices for imme-
diate and future delivery that occurred between August
and December 2014 will raise real GDP in the United
States by 0.3 percent at the end of 2015. The decline in
expected future oil prices will also raise GDP during the
2016-2019 period, but by less than in 2015 because of
the anticipated partial rebound in those prices.

The boost to GDP over the next five years will be the
net effect of two partly offsetting sets of factors. On
the one hand, the drop in oil prices has several positive
effects. It has lowered the prices of petroleum products,
including gasoline. As a result, U.S. households will
have savings on purchases of petroleum products

that they can spend on other goods and services,
raising GDP. Also, when businesses that use petroleum

1. The decline in prices resulted from a mismatch between changes
in consumption and production. In particular, European and
Chinese consumption slowed; Libyan supplies increased,
following significant declines that resulted from a civil war; and
the growth of U.S. oil production outpaced expectations. In
addition, OPEC (Organization of the Petroleum Exporting
Countries) decided in November 2014 not to cut production.

products pass some of their lower costs on to consumers
in the form of lower prices, U.S. households can simi-
larly use their savings on those items to increase con-
sumption. Furthermore, the large and sudden decline in
gasoline prices appears to have raised consumer confi-
dence, which provides an additional boost to houschold
spending. Some of the additional consumer spending
will result in higher imports, boosting output in other
countries rather than in the United States; but most of
the additional spending will be on U.S. goods and ser-
vices, which will boost U.S. GDD as will greater domes-
tic investment by firms responding to the increase in
demand for goods and services.

On the other hand, U.S. GDP will be reduced because
lower oil prices reduce the incentive for domestic oil
producers to explore and develop additional resources.
That reduced incentive will dampen the oil producers’
investment in 2015; indeed, CBO projects that such
investment will decline this year after rapid growth in
recent years. Lower oil prices also reduce the wealth of
U.S. households that own stock in oil producers or
otherwise own oil-related assets, which reduces spend-
ing by those households (although that response is esti-
mated to be much smaller than the increase in spending
by other U.S. households mentioned above).

The Longer Term

In CBO’s projection, lower oil prices have a very small
positive effect on GDP between 2020 and 2025, when
real GDP is projected to depend on the quantity of
labor and capital supplied to the U.S. economy and on
the productivity of that labor and capital. In particular,
lower oil prices are expected to have a small positive
impact on the productivity of labor and capital. That
increase also will be the result of two partly offsetting
effects. The lower price of one input into production,
energy, will lead firms to use more of that input and
thus make other inputs more productive. However,
lower oil prices will reduce investment in the develop-
ment of shale resources—that is, crude oil trapped in
shale and certain other dense rock formations. In CBO’s
view, the development of shale resources boosts the pro-
ductivity of labor and capital in the mining sector, so
less development means a smaller boost.” However,
CBO estimates that the shale projects that are aban-
doned or are not undertaken because of lower oil prices
will be the least productive ones, so their abandonment

will have little effect on GDP.

2. For a discussion of the impact of shale resources on GDP, see
Congressional Budget Office, The Economic and Budgetary Effects
of Producing Oil and Natural Gas From Shale (December 2014),
www.cbo.gov/publication/49815.
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B However, the growing number of people who will
receive Medicaid coverage or subsidies through health
insurance exchanges because of the Affordable Care
Act (ACA)—along with the resulting rise in health
insurance coverage—will both stimulate greater
demand for health care and allow lower-income
households that gain subsidized coverage to increase
their spending on other goods and services, slightly
boosting GDP growth.'

B [n addition, the recent retroactive extension through
2014 of various tax provisions that had expired at the
end of 2013 is projected to make businesses’ tax
payments in 2015 smaller than they would otherwise
have been and, as a result, to provide a small boost
to output growth this year. (Those provisions,
which reduced the tax liabilities of individuals and
corporations, include bonus depreciation allowances,
which permit certain businesses to deduct the cost of
new investments from taxable income more rapidly
than they could otherwise.)

By contrast, changes in federal fiscal policy restrained
output growth in the past several years. For example, in
2013, they reduced growth by roughly 1% percentage
points, according to CBO’s estimates, primarily because
tax rates on some income increased when certain tax pro-
visions expired and because the federal government cut its
purchases of goods and services (relative to the size of the
economy) as sequestration under the Budget Control
Act of 2011 (Public Law 112-25) took effect. In 2014,
changes in fiscal policy reduced output growth by an
estimated one-quarter of one percentage point. The main
reason was that extended unemployment insurance
expired at the end of 2013. Also, the temporary expira-
tion of bonus depreciation at the end of 2013 increased
tax payments and may have discouraged investment by
firms that did not expect bonus depreciation to be retro-
actively extended through 2014. In addition, continued
reductions in federal purchases (relative to the size of the
economy) restrained the demand for goods and services.

From 2016 through 2019, changes in federal fiscal policy
that result from current law will affect the economy in
different ways.” The stimulus provided by the automatic
stabilizers in the federal budget (that is, provisions of law
that automatically decrease revenues or increase outlays
when the economy weakens) will continue to wane as the

1. For CBO’s current estimates of how the ACA will affect health
insurance coverage, see Appendix B.
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economy improves and will therefore provide a smaller
boost to the demand for goods and services.” Collections
of corporate and individual income taxes will rise because
of the expiration at the end of 2014 of bonus deprecia-
tion and other tax provisions, reducing GDP. In addition,
rising income will push some taxpayers into higher tax
brackets over time, which will reduce their incentive to
work and thus reduce labor supply and GDP.

The ACA will also affect the labor market in coming
years and therefore affect output.* The largest impact of
the ACA on the labor market, especially as slack dimin-
ishes, will be that some provisions of the act raise effective
tax rates on earnings and thus reduce the amount of labor
that some workers choose to supply. That effect occurs
partly because the health insurance subsidies that the act
provides through the Medicaid expansion and the
exchanges are phased out for people with higher income,
creating an implicit tax on additional earnings by some
people, and partly because the act directly imposes higher
taxes on the labor income of other people.

Monetary Policy and Interest Rates

CBO expects that, over the next few years, the Federal
Reserve will gradually reduce the extent to which mone-
tary policy supports economic growth. In CBO’s forecast,
the federal funds rate—the interest rate that financial
institutions charge each other for overnight loans of their
monetary reserves—rises from 0.1 percent at the end of
2014 to 0.6 percent by the end of 2015 and then settles
at 3.7 percent in 2019. CBO expects the Federal Reserve
to achieve that increase by raising the interest rate that it
pays banks on their deposits at the Federal Reserve (the
interest rate on overnight reserves) and by selling and
repurchasing some securities on a temporary basis (in
what are known as reverse repurchase agreements).

2. The effects described in this paragraph and the following one are
incorporated into CBO’s projections; however, the agency has not
separately quantified the impact that each would have.

3. All else being equal, automatic stabilizers affect the demand for
goods and services by changing the amount of taxes that
households and businesses pay and the transfer payments
that households receive. The change in demand, in turn, affects
businesses’ decisions to gear up production and hire workers,
changing income and demand further. For CBO’s current
estimates of the automatic stabilizers’ effects on the federal budget,
see Appendix D.

4. For more information, see Congressional Budget Office, The
Budger and Economic Outlook: 2014 to 2024 (February 2014),
Appendix C, www.cbo.gov/publication/45010.
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Figure 2-2.
Interest Rates on Treasury Securities
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Over the next several years, interest
rates are projected to be pushed up
by a tightening of monetary policy by
the Federal Reserve and by market
participants’ expectations of an
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10-Year
Treasury Notes

2000 2005 2010 2015

Sources: Congressional Budget Office; Federal Reserve.
Note: Data are annual. Actual data are plotted through 2014.

CBO projects the interest rate on three-month Treasury
bills to remain near zero until mid-2015, to increase to
2.6 percent in 2017, and to be 3.4 percent in 2019 (see
Figure 2-2). CBO’s projections for short-term interest
rates were broadly consistent with the expectations of
participants in the financial markets when the agency’s
forecast was completed in early December, although
those expectations now suggest somewhat lower interest
rates over the next few years.

According to CBO’s projections, the interest rate on
10-year Treasury notes will rise from 2.4 percent in the
second half of 2014 to 3.9 percent in 2017 and then set-
tle at 4.6 percent by the end of 2019. That rise will reflect
continued improvement in economic conditions and the
expected rise in short-term interest rates. However, CBO
expects that those long-term rates will reach 4.6 percent
somewhat later than the interest rate on three-month
Treasury bills reaches 3.4 percent. The main reason for
the difference in timing is that the long-term rates will
probably be held down by the Federal Reserve’s large
portfolio of long-term assets. The Federal Reserve has
indicated that it will begin to gradually reduce its hold-
ings of long-term assets at some point after it starts
raising the federal funds rate, depending on economic
and financial conditions and the economic outlook;
CBO projects that those holdings will start to decline

in 2016, but that they will take many years to fall to
historical levels.

2020 2025

Contributions to the Growth of Real GDP

CBO expects the growth of real GDP from 2015 through
2019 to be driven largely by consumer spending and
investment, both business and residential. Government
purchases are projected to have a small positive effect on
GDP growth in 2016 and 2017. In contrast, net exports
will restrain growth in 2015 and 2016, although they will
contribute to growth thereafter, CBO projects.

Consumer Spending. After growing by an estimated

2.2 percent from the fourth quarter of 2013 to the fourth
quarter of 2014, real spending on consumer goods and
services will grow by 3.3 percent in 2015, CBO expects.
Because consumer spending accounts for about two-
thirds of GDP, that projection means that consumer
spending will contribute 2.3 percentage points to the
projected growth of GDP this year (see Figure 2-3). CBO
estimates that consumer spending will grow more slowly
in later years and contribute an average of about 1%2 per-
centage points to the growth of output from 2016
through 2019, which would be close to its average
contribution over the past five years.

The same factors that spurred the growth of consumer
spending in 2014—solid gains in real disposable (after-
tax) personal income and household wealth—will
continue to do so over the next few years, in CBO’s
assessment. The agency expects that real disposable
personal income will again grow solidly in 2015, driven
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Figure 2-3.
Projected Contributions to the Growth of Real GDP

Consumer spending and investment will drive the growth of real GDP over the next few years, CBO expects.
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Source: Congressional Budget Office.

Notes: Data are annual. The values show the percentage-point contribution of the major components of GDP to the fourth-quarter-to-fourth-
quarter growth rate of real GDP (output adjusted to remove the effects of inflation). Consumer spending is personal consumption
expenditures. Business investment includes purchases of equipment, nonresidential structures, and intellectual property products and
the change in inventories. Residential investment includes the construction of single-family and multifamily structures, manufactured
homes, and dormitories; spending on home improvements; and brokers’ commissions and other ownership-transfer costs. The
measure of purchases by federal, state, and local governments is taken from the national income and product accounts. Net exports
are exports minus imports. The values for 2014 do not incorporate data released by the Bureau of Economic Analysis since early
December 2014.

GDP = gross domestic product.
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primarily by growth in the compensation of employees
(see Figure 2-4). Moreover, energy prices are expected to
keep falling in the first part of this year, boosting house-
holds’ purchasing power, just as they did in the second
half of last year. Household wealth increased sharply in
2014, largely because of gains in stock prices, and it is
projected to rise again this year—though more slowly—
mostly because of rising house prices. In addition, signifi-
cant improvements in consumer confidence last year are
expected to continue to boost spending.

Continued improvements in consumers’ creditworthiness
and in the availability of credit will also support increases
in consumer spending over the next few years, CBO pro-
jects. Delinquency rates on consumer loans and home
mortgage loans continued to fall last year, and banks have
become more willing to make consumer loans. The ratio
of household debt to disposable personal income, which
had fallen markedly from 2010 through 2012, declined
much more slowly in 2013 and 2014, suggesting that
households are becoming more willing to borrow, that
financial institutions are becoming more willing to lend,

or both.

Business Investment. CBO expects investment by busi-
nesses—which consists of fixed investment (investment
in equipment, nonresidential structures, and intellectual
property products) and investment in inventories—to be
a key contributor to the growth of real GDP over the next
few years. CBO anticipates that real business investment
will increase by 4.3 percent between the fourth quarter of
2014 and the fourth quarter of 2015, by 5.9 percent the
following year, and by smaller amounts in subsequent
years. That projection means that real business invest-
ment will contribute 0.6 percentage points to the growth
of real GDP in 2015, 0.8 percentage points in 2016, and
somewhat less in later years (see Figure 2-3).

The components of fixed investment that have histori-
cally been the most sensitive to the business cycle—
investment in equipment and nonmining structures—
will contribute the most to the growth of investment
in 2015, in CBO’s estimation.’ Growth in those

5. The term “business cycle” describes fluctuations in overall eco-
nomic activity accompanied by fluctuations in the unemployment
rate, interest rates, income, and other variables. Over the course of
a business cycle, real activity rises to a peak and then falls until it
reaches a trough; then it starts to rise again, beginning a new cycle.
Business cycles are irregular, varying in frequency, magnitude, and
duration.
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components will be strong enough to offset a decline in
investment in mining structures, which will result from
lower oil prices. The decline in mining investment is pro-
jected to abate in 2016 as oil prices stabilize, further
boosting the overall growth of fixed investment. Inven-
tory investment will be somewhat smaller in 2015 than in
2014, CBO estimates, but have little impact on GDP
growth in subsequent years.

Stronger projected growth in the demand for goods and
services is a major reason for CBO’s expectation of rising
business investment. As the effects of very weak growth in
demand during and immediately after the recession have
faded, businesses have had a greater incentive to increase
productive capacity and thus capital services (the flow of
services available for production from the stock of capital;
see Figure 2-4). As a result, business investment has
expanded rapidly in recent years, growing at an average
annual rate of 8 percent since 2009. Over the next few
years, in response to increasing demand for their prod-
ucts, businesses will keep boosting investment at a pace
faster than output growth, CBO projects.

Residential Investment. CBO expects rapid growth in
real residential investment over the next few years, but the
small size of the sector will limit its contribution to the
growth of real GDP. Real residential investment is
expected to grow by 11 percent this year on a fourth-
quarter-to-fourth-quarter basis, and by more than 13 per-
cent next year, before moderating in subsequent years.
That projection implies a contribution to output growth
of roughly one-half of one percentage point over each of
the next few years (see Figure 2-3).

Housing starts—new, privately owned housing units on
which construction begins in a given period—account for
a large share of residential investment, and CBO expects
them to post very strong growth, from an estimated

1.0 million units in 2014 to roughly 1.7 million units in
2019. The number of housing starts has been low in
recent years because of weak household formation and a
high vacancy rate (that is, the percentage of homes that
are vacant). Household formation has been weaker since
2012 than one would expect, given the size of the
increases in employment since then and the historical
relationship between employment and household forma-
tion (see Figure 2-4). That weakness has probably
resulted partly from the fact that lending standards for
mortgages have remained fairly tight; household forma-
tion may also have been weak because households’
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Figure 2-4.
Factors Underlying the Projected Contributions to the Growth of Real GDP
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Sources: Congressional Budget Office; Bureau of Economic Analysis; Bureau of the Census; Consensus Economics.

Notes: Data are annual. Actual data are plotted through 2013. Values for 2014 are CBO’s estimates.

In the top panel, inflation-adjusted compensation of employees is total wages, salaries, and supplements divided by the price index
for personal consumption expenditures. Percentage changes are measured from the average of one calendar year to the next.

In the bottom panel, capital services are a measure of the flow of services available for production from the real (inflation-adjusted)
stock of capital (equipment, structures, intellectual property products, inventories, and land). Percentage changes are measured from

the average of one calendar year to the next.

expectations for income growth have been slow to
improve since the recession and because student loans
have rendered some young adults unable or unwilling to
obtain a mortgage. Better prospects for jobs and wages, as
well as greater access to mortgage credit, will encourage
more household formation and raise the demand for
housing, in CBO’s view, despite the negative effects of
an expected rise in interest rates for mortgage loans.

The greater demand for housing will help to reduce

the vacancy rate, which will further encourage home

building.

CBO anticipates that the stronger growth in demand for
housing will put upward pressure on house prices. That
upward pressure will be offset to some degree by the pro-
jected increase in the supply of housing units. On bal-
ance, CBO projects, house prices—as measured by the

Continued

Federal Housing Finance Agency’s (FHFA) price index
for home purchases—will increase by almost 3 percent in
2015 and by about 2% percent per year, on average, over
the 2016-2019 period. According to CBO’s forecast,
FHFA’s index will surpass its prerecession peak (without
being adjusted for overall inflation) in 2017.

Government Purchases. CBO projects that purchases of
goods and services by governments at the federal, state,
and local levels—which make up the portion of govern-
ment spending directly included in GDP—will have little
direct effect on the growth of output this year and con-
tribute slightly in later years (see Figure 2-3 on page 34).
In 2014, real government purchases increased by nearly

1 percent on a fourth-quarter-to-fourth-quarter basis,
providing a mild positive contribution to real GDP
growth. (During the previous four years, real government
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GDP = gross domestic product.

purchases had dampened real GDP growth.) This year,
CBO expects an increase in real purchases by state and
local governments to roughly offset a decline in real pur-
chases by the federal government; in later years, growth in
purchases by the former are expected to more than offset
continued contractions in purchases by the latter.

CBO’s projections of real purchases by state and local
governments reflect the agency’s expectation that those
governments’ finances will continue to improve. The
recession and weak subsequent recovery, combined with a
sharp drop in house prices between 2007 and 2011, sig-
nificantly reduced those governments’ tax revenues and
strained their finances. In the past two years, however, the
stronger economy and increases in house prices have
improved state and local governments’ finances, which
has allowed them to purchase more. CBO expects real
purchases by state and local governments to increase by

about 1 percent per year from 2015 through 2019. In
contrast, under current law, real purchases by the federal
government—mostly stemming from discretionary
appropriations—are projected to fall by 2 percent this
year and by an annual average of 0.7 percent over the
2015-2019 period.

Net Exports. CBO expects that net exports (that is,
exports minus imports) will impose a drag on GDP
growth in 2015 and 2016, just as they did last year. In
real terms, net exports are projected to be about $50 bil-
lion lower in the fourth quarter of 2015 than they were in
the fourth quarter of 2014, dampening GDP growth by
about 0.3 percentage points (see Figure 2-3 on page 34).
Real net exports are projected to decline further in 2016,
but by a smaller amount—about $40 billion. In each of
the following three years, however, CBO projects that net
exports will rise and add slightly to GDP growth.
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CBO’s projection of net exports is based partly on impor-
tant differences in the expected pace of economic activity
in the United States and among the nation’s leading trad-
ing partners (see Figure 2-4 on page 36). CBO expects
growth in the United States this year to improve relative
to the growth of the leading trading partners; conse-
quently, U.S. spending on imports will rise more than the
trading partners’ spending on U.S. exports will, reducing
net exports.® For example, the economies of the euro zone
are expected to grow unevenly and sluggishly in 2015 and
2016, and China’s economy is projected to grow more
modestly over the next few years than in previous years.
Over time, though, CBO expects U.S. growth to slow
slightly relative to growth among the nation’s trading
partners and particularly the countries in the euro zone;
that will provide a small boost to net exports. Another
factor affecting CBO’s forecast of net exports is growing
domestic energy production, which is expected to reduce
demand for imported energy products.

CBO’s projection of net exports is also based on the
increase in the exchange value of the dollar last year and
on the agency’s forecast of a slight further increase in the
exchange value this year. The increase last year was partly
caused by a decline in long-term interest rates among
leading U.S. trading partners, particularly in Europe and
Asia, and by a deterioration in the outlook for foreign
growth. Those developments increased the exchange
value of the dollar by boosting the relative demand for
dollar-denominated assets. This year, CBO expects the
rise in economic growth in the United States relative to
growth among the nation’s trading partners to continue
to contribute to rising interest rates in the United States
relative to those abroad. That widening divergence in
interest rates is projected to provide an additional boost
to the relative demand for dollar-denominated assets and
to further increase the exchange value of the dollar. The
higher exchange value for the dollar will make imports
for U.S. consumers cheaper and U.S. exports to foreign
buyers more expensive, dampening net exports in the
near term. As growth in foreign economies strengthens
over time, however, CBO expects foreign central banks to
tighten their monetary policies gradually, which will

6. CBO calculates the growth of leading U.S. trading partners using
a weighted average of their growth rates. That measure uses shares
of U.S. exports as weights. Similarly, CBO’s measure of the
exchange value of the dollar is an export-weighted average of the
exchange rates between the dollar and the currencies of leading
U.S. trading partners.
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lower the exchange value of the dollar and contribute to
stronger net exports later in the projection period.

The Labor Market

Employment climbed briskly in 2014, marking more
than four years of gains. An average of 234,000 nonfarm
jobs were added per month in 2014, significantly more
than the monthly average of about 185,000 jobs in the
previous three years. Nearly all employment growth since
the end of the recession in 2009 has occurred in the pri-
vate sector, where employment in 2014 surpassed its
prerecession peak; employment in the public sector
remains well below its prerecession peak (see Figure 2-5).

Although conditions in the labor market improved nota-
bly in 2014, CBO estimates that a significant amount of
slack remains. But CBO anticipates that the strengthen-
ing economy will lead to continued gains in employment,
largely eliminating that slack by 2017.

Figure 2-5.

Changes in Private and Public Employment
Since the End of 2007
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Sources: Congressional Budget Office; Bureau of Labor Statistics.

Notes: Private employment consists of all employees on the
payrolls of nonfarm private industries. Public employment
consists of all employees on government payrolls, excluding
temporary and intermittent workers hired by the federal
government for the decennial census.

Changes are measured from the beginning of the recession
in the fourth quarter of 2007.

Data are quarterly and are plotted through the fourth quarter
of 2014.
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Current Slack in the Labor Market. Slack in the labor
market includes the degree to which people who are
not working would work if employment prospects were
better, as well as the degree to which people who are
employed would work longer hours if they could. Mea-
suring slack is difficult, especially in light of the unusual
developments that have taken place in the labor market
since the recent recession. But in CBO’s view, the

key components of slack in the labor market are the
following:

B The number of people working or actively looking for
work is smaller than would be expected if the demand
for workers was stronger. Specifically, the labor force
participation rate—the percentage of people in the
civilian noninstitutionalized population who are at
least 16 years old and are either working or actively
seeking work—is well below CBO’s estimate of the
potential labor force participation rate, which is the
rate that would exist if not for the temporary effects of
fluctuations in the overall demand for goods and
services attributable to the business cycle.

B The unemployment rate is higher than CBO’s
estimate of the current natural rate of unemployment.

B The share of part-time workers who would prefer
full-time work is unusually high.

Several indicators provide additional evidence that signif-
icant slack remains in the labor market. Most important
is hourly labor compensation, which continues to grow
more slowly than it did before the recession. Other indi-
cators are the rate at which job seekers are hired and the
rate at which workers are quitting their jobs, both of
which remain lower than they were before the last
recession.

If the unemployment rate had returned to its level in
December 2007, and if the labor force participation rate
had equaled its potential rate, there would have been
more people employed in 2014—about 2% million more
in the fourth quarter, according to CBO’s estimates. The
elevated unemployment rate and the depressed labor
force participation rate account for that shortfall in
roughly equal proportions. The equivalent shortfall in
employment in the fourth quarter of 2013 was about
5% million people, largely reflecting the elevated unem-
ployment rate, CBO estimates; at its peak in 2009, the
shortfall was 8%2 million people. Those estimates of
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shortfalls in employment use a measure that does not
include the number of people who have left the labor
force permanently in response to the recession and slow
recovery. However, the measure includes unemployed
workers who would have difficulty finding jobs even if
demand for workers were higher. Different measures of
shortfalls in employment might be appropriate for some
purposes.

Labor Force Participation. The labor force participation
rate fell from 65.9 percent in the fourth quarter of 2007,
at the beginning of the recession, to 62.8 percent in the
second quarter of 2014; it has since stabilized. About

13 percentage points of that roughly 3 percentage-point
decline in participation, CBO estimates, stems from
long-term trends (especially the aging of the population),
but the rest of the decline is attributable to the weakness
of the economy during the past several years. Specifically,
about three-quarters of one percentage point represents
the extent to which actual participation is lower than
potential participation because of the recent cyclical
weakness in employment prospects and wages; that gap is
one component of slack in the labor market, and it will
close over time as more people enter or reenter the labor
force (as this chapter discusses below in “The Labor Mar-
ket Outlook Through 2019” on page 42). And about
one-half of one percentage point of the decline represents
workers who became discouraged by the persistent weak-
ness in the labor market and permanently dropped out of
the labor force.”

Unemployment. The unemployment rate was 5.7 percent
in the fourth quarter of 2014, roughly three-quarters of
one percentage point above its level at the end of 2007.
CBO estimates that roughly one-quarter of one percent-
age point of the difference between the rate in the fourth
quarter and the rate before the recession is a temporary
effect of cyclical weakness in the economy and thus is
another component of slack in the labor market. (At its
peak, in late 2009, the temporary effect of cyclical weak-
ness on the unemployment rate was about 4% percentage
points, CBO estimates.) CBO estimates that structural

7. Since publishing its most recent previous projections in An Update
to the Budget and Economic Outlook: 2014 to 2024 (August 2014),
www.cbo.gov/publication/45653, CBO has revised downward its
estimate of the degree to which the persistent weakness in the
labor market led some workers to become discouraged and perma-
nently drop out of the labor force. See “Comparison With CBO’s
August 2014 Projections” on page 52.
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Figure 2-6.
Rates of Short- and Long-Term Unemployment
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The overall unemployment rate remains
elevated partly because of weakness in
the demand for goods and services and
partly because of the stigma and erosion
2 of skills that can stem from long-term
unemployment.
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Sources: Congressional Budget Office; Bureau of Labor Statistics.

Notes: The rate of short-term unemployment is the percentage of the labor force that has been out of work for 26 weeks or less. The rate of
long-term unemployment is the percentage of the labor force that has been out of work for at least 27 consecutive weeks.

Data are quarterly and are plotted through the fourth quarter of 2014.

factors account for the remainder of the difference (and
an equivalent increase in CBO’s estimate of the natural
rate of unemployment).® In particular, the stigma and
erosion of skills that can stem from long-term unemploy-
ment (that is, unemployment that lasts for at least

27 consecutive weeks), which have remained higher than
they were before the recent recession, are continuing to
push up the unemployment rate.’

The difference between the unemployment rate in the
fourth quarter and the unemployment rate before the
recession can be explained entirely by an increase in long-
term unemployment. Though the rate of short-term
unemployment (the number of people unemployed for
26 weeks or less as a percentage of the labor force) in

the fourth quarter of 2014 nearly matched the rate in the

8. CBO has revised that estimate of the effect of the structural
factors downward since publishing its most recent previous
projections in August. See “Comparison With CBO’s
August 2014 Projections” on page 52.

9. Another structural factor that raised the unemployment rate until
recently, in CBO’s view, was a decrease in the efficiency with
which employers filled vacancies. CBO estimates that that effect
dissipated by late 2014.

fourth quarter of 2007, the rate of long-term unemploy-
ment was still nearly 1 percentage point above the earlier
rate of 0.9 percent (see Figure 2-6). The elevated rate of
long-term unemployment in part reflects an increase in
the natural rate of unemployment, but in CBO’s view,
that elevated rate also reflects slack in the labor market.
CBO expects that many of the long-term unemployed
who are not near retirement age will be employed again
in the next few years. Indeed, much of the decline in the
rate of long-term unemployment last year appears to have
happened because people found work, not because they
left the labor force.

Part-Time Employment. Another component of labor
market slack is the number of people employed but not
working as many hours as they would like. The incidence
of part-time employment for economic reasons (that is,
part-time employment among workers who would prefer
full-time employment) remains significantly higher than
it was before the recession (see Figure 2-7). The contin-
ued large share of part-time workers is one reason that the
Bureau of Labor Statistics’ U-6 measure of underused
labor stood at 11.4 percent in the fourth quarter of 2014,
down from a peak of 17.1 percent in the fourth quarter
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Figure 2-7.
Underuse of Labor
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Percentage of the Labor Force Plus Marginally Attached Workers
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The U-6 measure of the underuse

of labor has fallen since the end of the
recession but remains quite high: The
percentage of people who are unem-
ployed, the percentage of people who
are employed part time for economic
reasons, and the percentage of people
who are marginally attached to the
labor force are all greater than they were
before the recession began.

Unemployed

Marginally Attached
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Notes: Part-time employment for economic reasons refers to part-time employment among workers who would prefer full-time employment.
People who are marginally attached to the labor force are those who are not currently looking for work but have looked for work in the

past 12 months.

Data are quarterly and are plotted through the fourth quarter of 2014.

0f 2009 but still nearly 3 percentage points above its level
before the recession."

Indicators of Labor Market Slack. Continued weak growth
in hourly rates of labor compensation (that is, wages,
salaries, and benefits) is an important signal that signifi-
cant slack remains in the labor market. The reason is that
when slack exists—that is, when labor resources are
underused and many workers are unemployed or working
fewer hours than they would like—firms can hire from a
large pool of underemployed workers. Hence, the firms
have a smaller incentive to increase compensation in
order to attract workers.

10. The U-6 measure combines the number of unemployed people,
the number of people who are employed part-time for economic
reasons, and the number of people who are “marginally attached”
to the labor force (that is, who are not currently looking for work
but have looked for work in the past 12 months). It divides the
total by the number of people in the labor force plus the number
of marginally attached workers. The number of workers who are
marginally attached to the labor force is also larger than it was
before the recession—about 2.1 million people in the fourth quar-
ter of 2014, up from about 1.4 million in the fourth quarter of
2007.

Labor compensation continues to grow considerably
more slowly than it did before the recession, although it
sped up a bit in 2014, according to some measures.
Hourly rates of compensation, as measured by the
employment cost index (ECI) for workers in private
industry, grew by 2.0 percent in 2013; during the year
ending in the third quarter of 2014, such compensation
rose at an annual rate of 2.3 percent (see Figure 2-8).
Similarly, the ECI for wages and salaries alone rose
slightly faster last year than in the previous year—at an
annual rate of 2.2 percent during the year ending in the
third quarter of 2014, as opposed to 2.0 percent in 2013.
Another measure—the average hourly earnings of
production and nonsupervisory workers on private non-
farm payrolls, which measures only wages—grew a bit
more slowly in 2014 than in 2013. However, all of those
compensation measures were growing faster before the
recession.

Two other indicators of slack in the labor market, the rate
at which job seekers are hired and the rate at which work-
ers are quitting their jobs (as a fraction of total employ-
ment), also have not fully recovered. Those rates have
improved since reaching low points in the second quarter

a1
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Figure 2-8.
Measures of Compensation Paid to Employees
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When labor is underused—as is currently
the case—firms can hire from a relatively
large pool of underemployed workers
and thus have less incentive to increase
compensation to attract workers.

Accordingly, compensation has been
growing considerably more slowly than
it did before the recession.
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Sources: Congressional Budget Office; Bureau of Labor Statistics.

Notes: Average hourly earnings are earnings of production and nonsupervisory workers on private nonfarm payrolls. Compensation is
measured by the employment cost index for workers in private industry.

Data are quarterly. Average hourly earnings are plotted through the fourth quarter of 2014; the employment cost index is plotted
through the third quarter of 2014. Percentage changes are measured from the same quarter one year earlier.

of 2009, suggesting that employers are gaining confi-
dence in the strength of the economy and that workers
are more confident about finding new jobs after quitting.
However, each rate has recovered only about two-thirds
of the decline from its 2001-2007 average.

Difficulties in Measuring Slack in the Labor Market. Con-
siderable difficulties arise in measuring slack in the labor
market, especially under current circumstances. For
example, in assessing potential labor force participation,
CBO estimated how many people permanently dropped
out of the labor force because of such factors as long-term
unemployment. However, CBO may have under-
estimated or overestimated that number, and therefore
potential labor force participation could be lower or
higher, respectively, than the agency thinks. Similarly,
CBO’s estimate of the increase in the natural rate of
unemployment since before the recession incorporates
the agency’s estimate of the decrease in the efficiency with
which employers fill vacancies. That decrease in efficiency
has dissipated over the past year, in CBO’s judgment,

as workers have acquired new skills, shifted to faster-

growing industries and occupations, and relocated to take

advantage of new opportunities. But if such adjustments
in the labor market have occurred more slowly than CBO
has estimated, the natural rate of unemployment would
currently be higher than CBO has estimated. A higher
natural rate would suggest more upward pressure on

wages for any given unemployment rate.

The Labor Market Outlook Through 2019. The growth
of output this year will increase the demand for labor,
leading to solid employment gains and a further reduc-
tion in labor market slack, according to CBO’s estimates.
Those developments are expected to continue at a more
moderate pace over the following two years. The unem-
ployment rate is projected to fall to 5.5 percent in the
fourth quarter of 2015 and to edge down to 5.3 percent
by the fourth quarter of 2017 (see Table 2-1 on page 30).
CBO expects the decline in the unemployment rate to be
tempered by the fact that labor force participation,
because of the stronger labor market, will decline less
than would be expected on the basis of demographics and
certain other factors. CBO also expects the diminished
slack in the labor market to raise the growth of hourly

labor compensation modestly.
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Figure 2-9.
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The Labor Force, Employment, and Unemployment

The percentage of the population that is employed is projected to fall over the next 10 years because of declining participation
in the labor force, mainly by baby boomers as they age and move into retirement.
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as a percentage of the labor force. The population is the civilian noninstitutionalized population age 16 or older.

Data are annual. Actual data are plotted through 2014.

CBO’s labor market projections for 2018 and 2019 are
largely based on a transition to the agency’s projections
for later years, when the relationship between the unem-
ployment rate and the natural rate of unemployment is
expected to match its historical average. Therefore, CBO
projects slightly higher unemployment rates in 2018 and
2019—>5.4 percent and 5.5 percent, respectively.

Employment. CBO expects nonfarm payroll employment
to rise by an average of about 180,000 jobs per month in
2015.1In 2016 and 2017, the average projected increase is
about 130,000 per month, a number that is consistent
with the expected moderation of output growth as output
converges on its potential. That projection is also consis-
tent with the expected improvement in productivity
growth. Growth in employment and in total hours
worked in the past two years was faster than what the
modest growth in GDP during that period would have
suggested, which meant that labor productivity grew
unusually slowly. This year, CBO expects that labor pro-
ductivity will grow at close to its average rate over the
most recent business cycle, which means that output can
grow more rapidly than it did last year even though

employment is projected to grow a little more slowly than
it did last year.

Despite the diminishing slack in the labor market, the
number of people employed as a percentage of the popu-
lation is projected to remain close to its current level—
about 59 percent—through 2019 (see Figure 2-9). That
percentage is well below the levels seen in the two decades
before the recent recession, a difference that primarily
reflects the long-term trends pushing down labor force
participation, above all the aging of the baby boomers
and their move into retirement.

Labor Force Participation. The rate of labor force partici-
pation has dropped noticeably in recent years, and CBO
expects the rate to continue to decline—by about one-
half of one percentage point (to 62.5 percent) by the end
0f 2017 and by an additional one-half of one percentage
point (to 62 percent) by 2019. A number of factors will
dampen participation. The most important is the
ongoing movement of the baby-boom generation into
retirement. Federal tax and spending policies—in partic-
ular, certain aspects of the ACA, and also the structure of
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Figure 2-10.
Overall and Natural Rates of Unemployment
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Stronger demand for labor will
close the gap between the overall
rate of unemployment and CBO's
estimate of the natural rate.

CBO also expects the natural rate
to fall, as the effects of stigma
and erosion of skills among the
long-term unemployed fade.
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Notes: The overall unemployment rate is a measure of the number of jobless people who are available for work and are actively seeking jobs,
expressed as a percentage of the labor force. The natural rate is CBO’s estimate of the rate arising from all sources except fluctuations

in the overall demand for goods and services.

Data are fourth-quarter values. The value for the overall rate in 2014 is actual; values in other years are projected.

the tax code, whereby rising income pushes some people
into higher tax brackets—will also tend to lower the

participation rate in the next several years."!

But another factor is projected to offset some of those
effects. Increasing demand for labor as the economy
improves is expected to boost participation in the next
few years: Some workers who left the labor force tempo-
rarily, or who stayed out of the labor force because of
weak employment prospects, will enter the labor force,
and other workers will choose to stay in the labor force
rather than drop out. Those factors will push the labor
force participation rate back toward its potential rate.
Therefore, the projected decline in the labor force partici-
pation rate over the next few years is slower than what
would result from demographic changes and the effects of

fiscal policy alone.

11. For more information about the ACA’s effects on labor force par-
ticipation, see Congressional Budget Office, The Budget and Eco-
nomic Outlook: 2014 to 2024 (February 2014), Appendix C,
www.cbo.gov/publication/45010.

The Unemployment Rate. For two reasons, CBO expects
the unemployment rate to decline from an average of
6.2 percent in 2014 to 5.3 percent in 2017 (see

Figure 2-10). First, stronger demand for labor will close
the gap between the unemployment rate and the natural
rate. Second, CBO expects the natural rate to fall as

the effects of stigma and erosion of skills among the
long-term unemployed fade.

However, the unemployment rate is projected to decline
much less than it has in recent years, because CBO
expects growth in employment and the drop in the labor
force participation rate to be slower during the next few
years, on balance, than they have been in the past

few years.

Labor Compensation. CBO projects stronger growth in
hourly labor compensation over the next several years
than in 2014. That pickup is consistent with the agency’s
projection of firms’ stronger demand for workers. To
some degree, firms can attract unemployed or under-
employed workers without increasing compensation
growth. However, as slack in the labor market diminishes
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Figure 2-11.
Inflation
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Data are annual. Percentage changes are measured from the fourth quarter of one calendar year to the fourth quarter of the next.
Actual data are plotted through 2013; the values for 2014 are CBO’s estimates and do not incorporate data released by the Bureau of

Economic Analysis since early December 2014.

and firms must increasingly compete for workers, CBO
projects that growth in hourly compensation will pick up.
That increase in compensation will boost labor force par-
ticipation and the number of available workers, thereby
moderating the overall increase in compensation growth.
CBO expects the ECI for total compensation of workers
in private industry to increase at an average annual rate of
3.6 percent from 2015 through 2019, compared with an
average of about 2 percent during the past several years.
The growth of other measures of hourly labor compensa-
tion, such as the average hourly earnings of production
and nonsupervisory workers in private industries, is
similarly expected to increase.

Inflation

CBO projects that the rate of inflation in 2015—as mea-
sured by the percentage change in the PCE price index
from the fourth quarter of 2014 to the fourth quarter of
2015—will remain subdued (see Table 2-1 on page 30
and Figure 2-11). CBO expects less downward pressure
on inflation this year and in the next few years because of
the diminishing amount of slack in the economy. In
2015, however, CBO expects significant downward pres-
sure on inflation to result from two recent developments:
the increase in the exchange value of the dollar, which

will reduce inflation by lowering import prices, and lower
prices for crude oil, which will reduce energy prices (see
Box 2-2 on page 31). In CBO’s projections, inflation in
the PCE price index will be 1.4 percent this year, very
slightly above last year’s estimated 1.3 percent. By con-
trast, CBO expects the core PCE price index—which
excludes prices for food and energy—to rise at a faster
1.8 percent rate this year after an estimated 1.5 percent
increase last year.

In 2016 and 2017, CBO projects the rate of overall PCE
inflation to be close to the rate of core PCE inflation
because of a partial rebound—consistent with prices in
oil futures markets—in the price of crude oil. Given
expectations for inflation and the anticipated reduction
in slack, the projected rate of inflation for both measures
rises to 1.9 percent in 2016 and stabilizes at 2.0 percent
by the end of 2017. That rate is equal to the Federal
Reserve’s longer-term goal, reflecting CBO’s judgment
that consumers and businesses expect inflation to occur at
about that rate and that the Federal Reserve will make
changes in monetary policy to prevent inflation from
exceeding or falling short of its goal for a prolonged

period.
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Figure 2-12.
GDP and Potential GDP
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Notes: Potential gross domestic product is CBO’s estimate of the maximum sustainable output of the economy.

Data are annual. Actual data are plotted through 2013; projections are plotted through 2025 and are based on data available through

early December 2014.

GDP = gross domestic product.

a. From 2020 to 2025, the projection for actual GDP falls short of that for potential GDP by one-half of one percent of potential GDP

The consumer price index for all urban consumers
(CPI-U) and its core version are expected to increase a lit-
tle more rapidly than their PCE counterparts, because of
the different methods used to calculate them and also
because housing rents play a larger role in the consumer
price indexes. CBO projects that the difference between
inflation as measured by the CPI-U and inflation as mea-
sured by the PCE price index after this year will generally
be about 0.4 percentage points per year, which is close to
the average difference over the past several decades.

The Economic Outlook for
2020 Through 2025

CBO’s economic projections for 2020 through 2025 are
not based on forecasts of cyclical developments in the
economy, as its projections for the next several years are.
Rather, they are based on projections of underlying
growth factors—such as the growth of the labor force, of
hours worked, and of productivicy—that exclude cyclical
movements. Actual outcomes will no doubt deviate from
what the underlying growth factors suggest, so CBO’s
economic projections are intended to reflect average

outcomes. The projections take into account several fac-
tors: historical patterns for the nonfarm business sector
and for the rest of the economy; projected changes in
demographics; the response of investment to those and
other long-term trends; CBO’s estimates of the persistent
effects of the 2007-2009 recession and of the slow eco-
nomic recovery that followed it; and federal tax and

spending policies under current law.

CBO projects that real GDP will be about one-half of
one percent below real potential GDP, on average, during
the 2020-2025 period (see Figure 2-12). That gap is
based on CBO’s estimate that output has been roughly
that much lower than potential output, on average, over
the period from 1961 to 2009, a period that included
seven complete business cycles (measured from trough to
trough). Indeed, over the course of each of the five com-
plete business cycles that have occurred since 1975, out-
put has been lower than potential output, on average:
CBO estimates that over each of those cycles, the shortfall
in output relative to potential output during and after

that cycle’s economic downturn has been larger and has
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lasted longer than the excess of output over potential
output during that cycle’s economic boom. '

In CBO’s projections for the 2020-2025 period:

B The growth of real GDP averages 2.2 percent per year,
as does the growth of real potential GDP.

B The unemployment rate edges down from 5.5 percent
in 2020 to 5.4 percent in 2022 and subsequent years;
during that period, it slightly exceeds CBO’s estimate
of the natural rate of unemployment, which is
consistent with CBO’s projection that output will fall
short of potential output.

B Both inflation and core inflation, as measured by the
PCE price index, average 2.0 percent a year. Inflation
as measured by the CPI-U is somewhat higher.

B The interest rates on 3-month Treasury bills and
10-year Treasury notes are 3.4 percent and
4.6 percent, respectively.

Potential Output

The growth in real potential output that CBO projects
for the 2020-2025 period (2.2 percent per year, on aver-
age) is substantially slower than CBO’s estimate of the
growth in real potential output during the business
cycles, as measured from peak to peak, that occurred
between 1982 and 2007 (3.1 percent per year, on aver-
age) but substantially faster than the growth in potential
output during the current business cycle so far—that is,
between 2008 and 2014 (1.4 percent per year, on aver-
age). Those differences reflect changes in the growth of
potential hours worked, the growth of capital services,
and the growth of potential productivity—primarily in
the nonfarm business sector, which represents roughly
three-quarters of total output. In addition, CBO’s projec-
tion for potential output in the 2020-2025 period is
lower than it would have been if the 20072009 recession
had not occurred. According to CBO’s estimates, the
recession and the ensuing slow recovery have weakened
the factors that determine potential output—Iabor sup-
ply, capital services, and productivity—for an extended

period.

12. Further discussion will be provided in Congressional Budget
Office, Why CBO Projects Average Output Will Be Below Potential
Output (forthcoming).
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Overall Output Growth. The main reason that potential
output is projected to grow more slowly than it did in the
earlier business cycles is that CBO expects growth in the
potential labor force (the labor force adjusted for varia-
tions caused by the business cycle) to be much slower
than it was earlier (see Table 2-2). Growth in the poten-
tial labor force will be held down by the ongoing retire-
ment of the baby boomers; by a relatively stable labor
force participation rate among working-age women,
after sharp increases from the 1960s to the mid-1990s;
and by federal tax and spending policies set in current
law, which will reduce some people’s incentives to work
(as this chapter discusses below, in “The Labor Market”
on page 50).

The main reason that CBO expects potential output to
grow more quickly than it has over the past half-dozen
years is that the agency expects the potential productivity
of the labor force to grow more quickly. In CBO’s projec-
tions, potential productivity grows at an annual rate of
1.6 percent from 2020 through 2025, which would be
close to its average rate of growth during the business
cycles between 1982 and 2007 and substantially higher
than the 0.9 percent average rate that CBO estimates for
2008 through 2014. That projected increase, in turn,
mostly reflects CBO’s assessment of potential total factor
productivity, or TFP—which is the average real output
per unit of combined labor and capital services—in the
nonfarm business sector. That measure has grown
unusually slowly since the onset of the recession in 2007,
but CBO estimates that it will accelerate during the next
few years, returning to its average rate of growth during
the years 