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Abstract

This essay reviews the family of models that seek to provide aggregate risk-based
explanations for the empirically observed equity premium. Theories based on non-
expected utility preference structures, limited financial market participation, model
uncertainty, and the small probability of enormous losses are detailed. We impose the
additional requirements that candidate models yield consistent intertemporal portfolio
choice and that a representative agent can be constructed that is independent of the
underlying heterogeneous economy’s initial wealth distribution. While many models
are able to replicate a wide variety of financial statistics including the premium, few
satisfy these latter criteria as well.
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Generally speaking, Da Silva and Giannikos (2006) plausibly hypothesize that
η1 > η2, suggesting that the elderly more readily accept consumption levels altered rela-
tive to that of their middle-aged working years than do the middle-aged relative to their
youth.

The model yields surprisingly good results. In particular, for γ = 2 and (η1, η2) =
(0.7, 0.2), the premium exceeds 4 percent. This figure is associated with standard devi-
ations that match their empirical counterparts quite well (20 and 7 percent for the
equity and risk-free securities, respectively); average returns, however, are somewhat
too high across the board. By (49), the effective CRRA of the middle-aged agent is
3.37 (2.48 for the old agent), figures that, per se, will not raise eyebrows. Compared
to the effective risk aversion coefficient in Campbell and Cochrane (1999), these fig-
ures are astonishingly low. Generally speaking, a high equilibrium premium can result
even if η1 and η2 are both small, a fact that is not necessarily true of infinite horizon
constructs. A premium of 2.96 is obtained, for example, from a parameter combination
of γ = 2, η1 = 0.30 and η2 = 0.05.70 Da Silva’s work is an example of the case where a
small amount of agent heterogeneity goes a long way toward matching the data. As in
representative agent habit models, risk aversion is effectively stochastic. Nevertheless,
returns are stationary since the MRS depends only on consumption growth rates, which
themselves are stationary series.71 The level dependence effects noted in Danthine et al.
(2004) are thus absent.

Guvenen (2005) invokes limited participation but within a traditional infinite horizon
production context. In his model, shareholders can trade stocks and bonds to smooth out
their own consumption, while workers can only trade risk-free bonds. Thus limited in
their trading opportunities, workers can only self-insure by acquiring bonds, thereby
bidding up their prices, and leading to a low risk-free rate. Although shareholders have
multiple consumption smoothing devices (capital shares, bonds), in equilibrium they
end up issuing bonds to workers and thus indirectly provide insurance to them. Not only
does Guvenen’s (2005) abstraction lead to a replication of all the basic financial stylized
facts, but he is also able to demonstrate a near equivalence with the habit formation
construct of Campbell and Cochrane (1999).

The restricted participation construct of Guvenen (2005) is related to the hypothe-
sis that firms’ shareholders directly provide partial income insurance to their workers
in the context of a labor contract (see Danthine et al. (2008) in this volume). In either
case, the equilibrium outcome is one in which the wealthier agents with greater access
to consumption smoothing devices end up insuring the less wealthy, restricted-access
agents. With regard to replicating the stylized facts, it does not seem important whether
the insurance is provided within the firm or in the financial market. In the former case,

70All figures are obtained in a context where the endowment process is identical to that hypothesized in
Constantinides et al. (2002).
71For CRRA preferences, u(c) = c1−γ/1 − γ, the MRS is
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shareholder consumption is more variable as they are residual claimants: wages essen-
tially leverage their dividend income streams. In the latter case (Guvenen (2005)),
shareholders have, on net, negative bond positions: they hold leveraged portfolios and
receive as a result equally high risk consumption streams.

Surely, these alternative mechanisms can be assessed on empirical grounds—Mehra
and Prescott’s (2007) balance sheet analysis of the U.S. economy emphasizes the latter
alternative since wealthy shareholders are found to be net borrowers in the economy.
The actual fact is likely to be a bit of both. Both alternatives are more appealing—based
on micro-foundations—than the somewhat higher-level abstraction, e.g., of Campbell
and Cochrane (1999).

In an important, very recent paper, Gomes and Michaelides (2006) go beyond
Constantinides et al. (2005) by endogenizing stock market participation (there is a fixed
cost to participation and only as agents become sufficiently wealthy are they willing to
pay it) in a production based OLG model where agents experience idiosyncratic labor
income shocks and borrowing constraints (they cannot borrow against their stochas-
tic life cycle earnings profile). They find that the equity risk premium is relatively
unaffected by the limited participation, and is almost entirely determined by incom-
plete risk sharing within the shareholder class. Non stock market participants are more
realistically less wealthy than their counterparts in Guvenen (2005). In their baseline
parameterization they derive an equlibrium premium of around 4% with a 2.5% risk
free rate. The model is itself a new benchmark and reminds us how the progressive
endogenization of previously fixed decisions can change our perspective on the funda-
mental drivers of financial phenomena. It lacks only a standard macro-style labor leisure
choice, something that experience has shown will not be helpful for the task at hand.
Nevertheless, Gomes and Michaelides (2006), appears to be the most comprehensive
production model to date.

5. MODEL UNCERTAINTY

The original Mehra and Prescott (1985) model, as well as all the modifications con-
sidered heretofore in this essay, are rational expectations formulations. As such, the
agents in the model know exactly the environment in which they operate, including
precise knowledge of the stochastic process governing the evolution of output (also the
dividend and consumption) and any other state variables that arise in more elaborate
versions. At best, this is a very strong assumption.

In reality, the exact form of the relevant stochastic processes is not known to
investors, at least with regard to distribution parameters, and it is reasonable to expect
that this “model uncertainty” would itself command a premium. Three recent papers
in this tradition are Mehra and Sah (2002), Barillas et al. (2006), and Weitzman
(2007).

Mehra and Sah (2002) analyze the consequences of human mood fluctuations on
financial markets. The consequences turn out to be surprisingly large. They address a
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very specific question: can small fluctuations in the subjective discount factor (β) and
the risk aversion coefficient (γ) of agents result in large price movements in equity
markets? They consider the type of fluctuations that occur over a short period of time
rather than as secular changes in individual tastes. On a given day, for example, an
individual may be in one of several possible preference states, but he is unaware of
these taste fluctuations and thus does not implicitly incorporate their consequences into
his optimization decisions.

In a variant of the Mehra-Prescott (1985) paradigm, they show that even changes of
small magnitude in γ and β can have a significant impact on the evolution of asset
prices. Their analysis assumes that taste fluctuations occur around temporally sta-
ble preferences, and it employs two simplifying assumptions. First, the growth rate
of dividends is assumed to evolve according to a geometric Brownian motion. This
allows them to derive a closed-form representation for the equity price in terms of
the subjective parameters of interest and the drift and volatility parameters of the
Brownian motion. Second, they assume that although the parameters change stochas-
tically, the agent’s demands are based on the assumption that the current realization
will prevail forever. Thus, the agent, in his demand for securities, behaves myopically
with respect to changes in these parameters; their analysis has been criticized on this
account.

Weitzman (2007) addresses the equity premium, the risk-free rate, and the excess
volatility puzzles in a pure exchange economy where the representative agent has
standard CRRA preferences. The continuously compounded growth rate of consump-
tion is assumed to be i.i.d with a normal distribution. Its mean and variance, however,
are uncertain. While the first three specifications are standard, the last differs from the
setting in Mehra and Prescott (1985), where the mean and variance are treated as known
parameters that are calibrated to past sample averages.

The structural uncertainty in the mean and variance of the growth rate of aggregate
consumption introduces a form of Bayesian posterior background risk that is inherited
from the prior and does not converge to zero as the number of subsequent observations
increases to infinity. This background risk fattens the tails of the posterior distribution
of future consumption growth rates and increases significantly the value of both the
equity premium and excess volatility, while simultaneously decreasing the risk-free rate
(as the motivation for precautionary savings becomes relatively more important than
intertemporal substitution).

In his framework, expected utility fails to exist except when preferences are loga-
rithmic (γ = 1).72 Weitzman circumvents this problem by assuming that the precision
w = 1/σ2 is a truncated-gamma p.d.f. with truncation parameter δ > 0, which repre-
sents a lower bound for the support of the prior distribution of w. The assumption that
1/δ > σ2 guarantees both the existence of finite expected utility and that the poste-
rior distribution is in the same form as the prior and is subject to the same bounding
constraint.

72See Geweke (2001).
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In general, with Bayesian learning it should not matter what initial values are
assigned to the parameters characterizing the priors since, as the sample size grows,
they converge to the true values. In Weitzman’s (2007) context, this holds true for
all model parameters except δ, which controls the convergence properties of expected
utility. The structural parameter δ never loses its critical impact on the subsequent
behavior of agents, regardless of the amount of data accumulated over time.

One natural concern (and a potential criticism) about the model is that there is no
learning about fundamentals in this setting. If δ does not decline as the sample size
grows, then in what sense is the representative agent learning through time? In this
model the representative agent can never precisely assess the volatility of consumption
growth even if the sample size is infinity.

A second concern is that there is, as yet, no refutable hypothesis. Is the calibrated
optimal value of δ a reasonable one? More importantly, how can one assess whether
a value of δ is reasonable? For instance, to account for the equity premium, it might
well be the case that Weitzman is using a low (reasonable) value of the risk aversion
coefficient, but an unrealistic value of δ.

In Barillas et al. (2006), the agent is in the possession of an approximating model
that he does not entirely trust. This latter fact manifests itself in the agent postulating
a set of unspecified models—which are statistically similar, as measured by entropy—
to his benchmark and which he believes will govern the data. The consequence of this
model uncertainty is to allow an otherwise standard construct to satisfy the Hansen and
Jagannathan (1991) bounds.

6. CONCLUDING COMMENTS

Is the resolution of the equity premium and other financial puzzles dependent on a wise
choice of preference structures alone? There is ample indication, in many of the models
considered in this essay, that certain behavioral style constructs can come close to such
resolution: they work. In many cases, however, we do not know the axiomatic founda-
tions underlying them or their behavior in more general settings. In that sense, we have
very incomplete knowledge. Yet, the significance of the equity premium and related
puzzles cannot be overstated. The consistency of neoclassical intertemporal economics
would seem to rest, in large measure, on its eventual resolution.

Our sense is that the context of infinitely lived agents may not ultimately be the most
fruitful setting. If one lives forever in a stationary return environment of complete mar-
kets, there is an intuitive sense that small risks should not matter. Properly measured and
accounted for, they should average out over long horizons. Investors should therefore
be largely indifferent to them, implying a very low premium.

For finitely lived agents nearing retirement, however, the same risks are critical: a
downturn in the stock market is potentially crippling for life, for example. It is our
view that a fully satisfactory resolution of the puzzle is likely to await more tractable
multi-agent models with a richer demographic structure.
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