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In the two and a half decades since “The Equity Premium: A Puzzle” (Mehra
and Prescott 1985) was published, attempts to successfully account for the equity
premium have become a major research impetus in finance and economics. In
an effort to reconcile theory with observations, I will elaborate on the appropri-
ateness of three crucial abstractions in that article. In particular, I will argue that
our finding (i.e., the premium for bearing nondiversifiable aggregate risk is small)
is not inconsistent with the average equity premium over the past 120 years.

The three abstractions that I address here are

• using T-bill prices as a proxy for the expected intertemporal marginal rate
of substitution of consumption;

• ignoring the difference between borrowing and lending rates (a conse-
quence of agent heterogeneity and costly intermediation);

• abstracting from life-cycle effects and borrowing constraints on the young.

I examine each of these in detail below.

Using T-Bill Prices as a Proxy for the Expected 
Intertemporal Marginal Rate of Substitution of 
Consumption
An assumption implicit in Mehra and Prescott (1985) is that agents use both
equity and the riskless asset to smooth consumption intertemporally. This
assumption is a direct consequence of the first-order condition (see Equation
1) for the representative household in our model. It implies that agents save by
optimally allocating resources between equity and riskless debt. 

(1)

Author Note: This paper draws widely on my collaborations with George Constantinides, John
Donaldson, and Edward Prescott. Quite independently of our joint work, they have made
substantial contributions to the literature on the equity premium puzzle. Consequently, the views
expressed in this paper do not necessarily reflect their views.
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Equation 1 is the standard asset-pricing equation in macroeconomics and
finance. Uc(ct+s) is the marginal utility of consumption at time t + s ; ret,t+s and
rdt,t+s are, respectively, the return on equity and the return on the riskless asset
over the period t, t + s ; and Et is the expectation conditional on the agent’s
information set at time t.

If the results from the model are to be compared with data, it is crucial to
identify the empirical counterpart of the riskless asset that is actually used by
agents to smooth consumption. In Mehra and Prescott (1985), we used the
highly liquid T-bill rate, corrected for expected inflation, as a proxy for this asset.
But one might ask: Is it reasonable to assume that T-bills are an appropriate
proxy for the riskless asset that agents use to save for retirement and smooth
consumption? Do households actually hold T-bills to finance their retirement?
Only if this question is empirically verified would it be reasonable to equate their
expected marginal rate of substitution of consumption to the rate of return on T-bills. 

This question cannot be answered in the abstract without reference to the
asset holdings of households, so a natural next step is to examine the assets held
by households. Table 1 details these holdings for U.S. households. The four
big asset-holding categories of households are tangible assets, pension and life
insurance holdings, equity (both corporate and noncorporate), and debt assets. 

In 2000, privately held government debt was only 0.30 times GDP, a third
of which was held by foreigners. The amount of interest-bearing government
debt with maturity less than a year was only 0.085 times GDP, which is a small
fraction of total household net worth. Virtually no T-bills are directly owned
by households.1 Approximately one-third of the T-bills outstanding are held
by foreign central banks, and two-thirds are held by U.S. financial institutions.

Table 1. Household Assets and Liabilities as a Fraction/
Multiple of GDP
(average of 2000 and 2005)

Assets (GDP) Liabilities (GDP)

Asset
GDP

(×) Liability
GDP

(×)

Tangible household 1.65 Liabilities 0.7
Corporate equity 0.85 Net worth 4.15
Noncorporate equity 0.5
Pension and life insurance reserves 1.0
Debt assets 0.85

Total 4.85 4.85

1See Table B-89, Economic Report of the President (2005).
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Although large amounts of debt assets are held, most of these are in pension
fund and life insurance reserves. Some are in demand deposits, for which free
services are provided. Most government debt is held indirectly; a small fraction
is held as savings bonds.

Thus, much of intertemporal saving is in debt assets, such as annuities and
mortgage debt, held in retirement accounts and as pension fund reserves. Other
assets, not T-bills, are typically held to finance consumption in retirement.
Hence, T-bills and short-term debt are not reasonable empirical counterparts to the
risk-free asset priced in Equation 1, and it would be inappropriate to equate the
return on these assets to the expected marginal rate of substitution for an
important group of agents.

An inflation-indexed, default-free bond portfolio with a duration similar
to that of a well-diversified equity portfolio would be a reasonable proxy for a
risk-free asset used for consumption smoothing.2 For most of the 20th century,
equity has had an implied duration of about 25 years, so a portfolio of TIPS
(Treasury Inflation-Protected Securities) of a similar duration would be a
reasonable proxy.

Because TIPS have only recently (1997) been introduced in U.S. capital
markets, it is difficult to get accurate estimates of the mean return on this asset
class. The average return for the 1997–2005 period is 3.7 percent. An alternative
(though imperfect) proxy would be to use the returns on indexed mortgages
guaranteed by Ginnie Mae (Government National Mortgage Association) or
issued by Fannie Mae (Federal National Mortgage Association). I conjecture
that if these indexed default-free securities are used as a benchmark, the equity
premium will be closer to 4 percent than to the 6 percent equity premium
relative to T-bills. By using a more appropriate benchmark for the riskless asset,
I can account for 2 percentage points of the “equity premium.”

Ignoring the Difference between Borrowing and 
Lending Rates 
A major disadvantage of the homogeneous household construct is that it
precludes the modeling of borrowing and lending among agents. In equilibrium,
the shadow price of consumption at date t + 1 in terms of consumption at date
t is such that the amount of borrowing and lending is zero. However, there is a
large amount of costly intermediated borrowing and lending between house-
holds, and as a consequence, borrowing rates exceed lending rates. When
borrowing and lending rates differ, a question arises: Should the equity premium
be measured relative to the riskless borrowing rate or the riskless lending rate?

2McGrattan and Prescott (2003) use long-term high-grade municipal bonds as a proxy for the
riskless security.
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To address this question, Mehra, Piguillem, and Prescott (2011) con-
structed a model that incorporates agent heterogeneity and costly financial
intermediation. The resources used in intermediation (3.4 percent of GNP)
and the amount intermediated (1.7 percent of GNP) imply that the average
household borrowing rate is at least 2 percentage points higher than the average
household lending rate. Relative to the level of the observed average rates of
return on debt and equity securities, this spread is far from being insignificant
and cannot be ignored when addressing the equity premium.

In this model,3 a subset of households both borrow money and hold equity.
Consequently, a no-arbitrage condition is that the return on equity and the
borrowing rate are equal (5 percent). The return on government debt, the
household lending rate, is 3 percent. If I use the conventional definition of the
equity premium—the return on a broad equity index less the return on govern-
ment debt—I would erroneously conclude that in this model, the equity pre-
mium is 2 percent. The difference between the government borrowing rate and
the return on equity is not an equity premium; it arises because of the wedge
between borrowing and lending rates. Analogously, if borrowing and lending
rates for equity investors differ, and they do in the U.S. economy, the equity
premium should be measured relative to the investor borrowing rate rather than
the investor lending rate (the government’s borrowing rate). Measuring the
premium relative to the government’s borrowing rate artificially increases the
premium for bearing aggregate risk by the difference between the investor’s
borrowing and lending rates.4 If such a correction is made to the benchmark
discussed earlier, the “equity premium” is further reduced by 2 percentage points.
Thus, I have accounted for 4 percentage points of the equity premium reported
in Mehra and Prescott (1985) by factors other than aggregate risk.

Abstracting from Life-Cycle Effects and Borrowing 
Constraints on the Young
In Constantinides, Donaldson, and Mehra (2002), we examined the impact of
life-cycle effects, such as variable labor income and borrowing constraints, on
the equity premium. We illustrated these ideas in an overlapping-generations
exchange economy in which consumers live for three periods. In the first period,
a period of human capital acquisition, the consumer receives a relatively low
endowment income. In the second period, the consumer is employed and
receives wage income subject to large uncertainty. In the third period, the
consumer retires and consumes the assets accumulated in the second period.

3There is no aggregate uncertainty in our model.
4For a detailed exposition of this and related issues, see Mehra and Prescott (2008).
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In the article, we explored the implications of a borrowing constraint by
deriving and contrasting the stationary equilibriums in two versions of the
economy. In the borrowing-constrained version, the young are prohibited from
borrowing and from selling equity short. The borrowing-unconstrained economy
differs from the borrowing-constrained one only in that the borrowing con-
straint and the short-sale constraint are absent.

The attractiveness of equity as an asset depends on the correlation between
consumption and equity income. Because the marginal utility of consumption
varies inversely with consumption, equity will command a higher price (and
consequently, a lower rate of return) if it pays off in states when consumption
is high and vice versa.5

A key insight of ours in the article is that as the correlation of equity income
with consumption changes over the life cycle of an individual, so does the
attractiveness of equity as an asset. Consumption can be decomposed into the
sum of wages and equity income. Young people looking forward at the start of
their lives have uncertain future wage and equity income; furthermore, the
correlation of equity income with consumption will not be particularly high as
long as stock and wage income are not highly correlated. This is empirically the
case, as documented by Davis and Willen (2000). Equity will, therefore, be a
hedge against fluctuations in wages and a “desirable” asset to hold as far as the
young are concerned.

The same asset (equity) has a very different characteristic for the middle-
aged. Their wage uncertainty has largely been resolved. Their future retirement
wage income is either zero or deterministic, and the innovations (fluctuations)
in their consumption occur from fluctuations in equity income. At this stage
of the life cycle, equity income is highly correlated with consumption. Con-
sumption is high when equity income is high, and equity is no longer a hedge
against fluctuations in consumption; hence, for this group, equity requires a
higher rate of return.

The characteristics of equity as an asset, therefore, change depending on
the predominant holder of the equity. Life-cycle considerations thus become
crucial for asset pricing. If equity is a desirable asset for the marginal investor
in the economy, then the observed equity premium will be low relative to an
economy where the marginal investor finds it unattractive to hold equity. The
deus ex machina is the stage in the life cycle of the marginal investor.

5This is precisely the reason why high-beta stocks in the simple capital asset pricing model
framework have a high rate of return. In that model, the return on the market is a proxy for
consumption. High-beta stocks pay off when the market return is high—that is, when marginal
utility is low and, hence, their price is (relatively) low and their rate of return high.
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We argued that the young, who should be holding equity in an economy
without frictions, are effectively shut out of this market because of borrowing
constraints. The young are characterized by low wages; ideally, they would like
to smooth lifetime consumption by borrowing against future wage income
(consuming a part of the loan and investing the rest in higher return equity).
However, they are prevented from doing so because human capital alone does
not collateralize major loans in modern economies for reasons of moral hazard
and adverse selection.

Therefore, in the presence of borrowing constraints, equity is exclusively
priced by middle-aged investors because the young are effectively excluded from
the equity markets and a high equity premium is thus observed. If the borrowing
constraint is relaxed, the young will borrow to purchase equity, thereby raising
the bond yield. The increase in the bond yield induces the middle-aged to shift
their portfolio holdings from equities to bonds. The increase in demand for
equity by the young and the decrease in demand for equity by the middle-aged
work in opposite directions. On balance, the effect is to increase both the equity
and the bond return, while shrinking the equity premium.

The results suggest that, depending on the parameterization, between 2
and 4 percentage points of the observed equity premium can be accounted for
by incorporating life-cycle effects and borrowing constraints.

Conclusion
I have argued that using an appropriate benchmark for the risk-free rate,
accounting for the difference between borrowing and lending rates, and incor-
porating life-cycle features can account for the equity premium. That this can
be accomplished without resorting to risk supports the conclusion of Mehra
and Prescott (1985) that the premium for bearing systematic risk is small.

My projection for the equity premium is that at the end of the next decade,
it will be higher than that observed in the past. During the next 10 years, the
ratio of the retired population to the working-age population will increase.
These retired households, in an attempt to hedge against outliving their assets,
will likely rebalance their portfolios by substituting annuity-like products for
equity. Because, in equilibrium, all assets must be held, this substitution will
lead to an increase in the expected equity premium. Consequently, during this
adjustment process, the realized equity premium will probably be lower than
the historical average.
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