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Theme
Campanale, Castro, and Clementi (2007)

Characterizing aggregate asset prices in a general equilibrium production
economy with Epstein-Zin preferences and convex adjustment costs
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Theme
My discussion

An important paper. . .

Bansal and Yaron (2004): Epstein-Zin preferences with time-varying
expected growth explain aggregate stock market behavior.

Can this success in the endowment economy be extended into production
economies?

Nope, at least for now. Also see Kaltenbrunner and
Lochstoer (2007) and Kuehn (2007)
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Outline

1 Summary

2 The Predictability Puzzle?

3 Possible Directions
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Summary

Summary
Model, simplified

v(kt , εt) = max
kt+1

{cγ
t + βµ [v(kt+1, εt+1)]

γ}1/γ

subject to

ct + kt+1 = kα
t (eεt )1−α + (1− δ)kt −

∣∣∣∣kt+1

kt
− 1

∣∣∣∣ι kt

εt+1 = ρεt + ζt+1, ζt+1 ∼ N (0, σ2)

A simple place to start
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Summary

Summary
Quantitative results: Unconditional moments

σC/σY σI/σY E(rf ) Std(rf ) E(re − rf ) Std(re)

Model 0.501 2.516 0.250% 2.96% 1.889% 12.16%

Data 0.499 2.647 0.252% 0.834% 1.893% 7.694%

Table 2: Unconditional Moments with Epstein–Zin Preferences

tic growth model with power risk preferences and convex adjustment costs. The

conclusion reached by Jermann (1998) is that with γ = η = −9, i.e. with a coef-

ficient of relative risk aversion of 10 and an elasticity of intertemporal substitution

of 0.1, the model generates a counter–factually low annual risk–premium of 0.26%

and a counter–factually high risk–free rate of 3.36%. These findings motivated him

to consider internal habit instead. Internal habit increases the curvature of the util-

ity function. This implies higher risk–aversion and lower intertemporal elasticity of

substitution. The latter fact, together with convex adjustment costs, allows to raise

the volatility of the stock return while keeping the standard deviation of consumption

growth low. As Jermann very effectively puts it: “They (consumers) have to both

care (about consumption smoothing), and be prevented from doing anything about it.”

Here we show that essentially the same result can be achieved with Epstein–Zin pref-

erences, simply by raising the RRA coefficient beyond 10 and lowering the elasticity

beyond 0.1.11 Higher risk–aversion has the result of raising the equity premium and

also the precautionary motive, thereby lowering the risk-free rate. At the same time,

the elasticity of substitution will drop to a value that allows us to match the volatility

of consumption growth while raising the standard deviation of stock returns at the

same time. As the reader may expect, similar results can also be obtained under

the restriction γ = η, i.e. in the case in which agents maximize expected discounted

utility. We verify this conjecture in Section 3.5.

From Table 2, one can also appreciate that the model generates such a high

expected equity premium at the price of a standard deviation of equity return that

is substantially higher than in the data. Therefore, one may wonder what premium

could the model generate if we required that standard deviation to be closer to its

empirical counterpart. The answer to this question will be provided in Section 3.5.

There we will show that, under the restriction γ = η, the model generates an equity

premium essentially equal to that targeted by Mehra and Prescott (1985), with a

(1982) estimated β to be significantly greater than 1.
10Table 12 in the Appendix compares our unconditional moments with those reported by other

papers in the literature on asset pricing in general equilibrium production economies.
11The plausibility of such assumption in the context of our model, is assessed in Section 4.

13

Key parameter values: ι = 1.22, IES = 1/39 = 0.026, risk aversion = 18

Comparative statics wanted!
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Summary

Summary
Quantitative results: Predicting the risk-free rate, not the equity premium

Table 5: Long–Horizon Regressions of Equity Premia and Risk–Free Rate

Dependent Variables re
t,t+s − rf

t,t+s rf
t,t+s

Model Data Model Data
Horizon (s) Slope R2 Slope R2 Slope R2 Slope R2

1 –.0054 .00 –.117 0.08 –.0556 0.2 .002 .00
(–4.25) (–2.27) (-109.81) (.18)

2 –0.0088 .00 –.219 0.15 –.1030 0.2 –.001 .00
(–4.86) (–3.13) (–110.01) (–.03)

3 –.0111 .00 –.28 0.19 –.144 0.19 –.004 .00
(–4.96) (–3.60) (–109.02) (–.17)

5 –.0097 .00 –.484 0.31 –21.11 0.18 .04 .01
(–3.37) (–4.78) (–105.52) (–.69)

7 –.0047 .00 –.712 0.36 –.2639 0.17 –.066 .03
(–1.39) (–5.29) (–101.23) (–1.33)

Note: t statistics in parenthesis. Specification: xt,t+s = a + b log(P/D)t + εt

Data sources: See Appendix A.

moving from the EZ case to the EU case while preserving the expected risk–free rate,

implies decreasing η and increasing γ. It turns out that this leads to a decrease

in the precautionary saving motive and therefore to an increase in the volatility of

consumption growth. The latter is lowered back to its target level by increasing ι, the

elasticity parameter in the adjustment cost function. In fact, slower–rising adjustment

costs imply a higher volatility of investment growth. By the resource constraint, this

also means lower volatility of consumption growth. The volatility of the relative price

of capital also drops, determining a decrease in the first and second moments of the

equity return.

σC/σY σI/σY E(rf ) Std(rf ) E(re − rf ) Std(re)

Model 0.503 2.387 0.251% 2.338% 1.527% 9.615%

Data 0.499 2.647 0.252% 0.834% 1.893% 7.694%

Table 6: Unconditional Moments with Expected Discounted Utility

We do not show the impulse response functions and the results of the predictability

regressions, as they are very close to those obtained in the case of general Epstein–Zin

preferences.

4 Assessing Parameter Values

We now assess the plausibility of the values for the parameters γ, η, and ι, which

govern elasticity of substitution, risk aversion, and adjustment costs, respectively.

19
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Summary

Summary
Quantitative results: Routledge and Zin’s (2004) Generalized Disappointment Aversion

Table 11: Predictability of the equity premium: DA Vs. GDA.

EU Data GDA
Horizon (s) Slope R2 Slope R2 Slope R2

1 –.00777 .00 –.117 0.08 –0.018 .004
(–7.20) (–2.27) (–13.30)

2 –0.0142 .00 –.219 0.15 –0.033 .006
–9.36 (–3.13) (–17.23)

3 –.0191 .00 –.28 0.19 –0.045 .007
(–10.26) (–3.60) (–19.27)

5 –.0259 .00 –.484 0.31 –0.063 .009
(–10.79) (–4.78) (-21.10)

7 –.0287 .00 –.712 0.36 –0.073 .009
(–10.2) (–5.29) (-21.11)

Note: t statistics in parenthesis.

6 Conclusion

In this paper, we have shown that when households have Epstein–Zin preferences, a

general equilibrium production economy with convex investment adjustment costs is

able to produce sensible asset pricing implications while generating plausible high–

and low–frequency macroeconomic dynamics. In particular, the model is able to

match the unconditional first moments of risk–free rate and equity premium and

to generate a pro–cyclical price–dividend ratio and predictability of stock returns.

Consistently with the empirical evidence, the predictability improves with the time

horizon, and it is not matched by the predictability of dividend growth.

The levels of risk aversion implied by the model along the equilibrium path appears

to be plausible. What appears not to be plausible is the attitude towards risk that the

same preferences imply for bets with greater risk. Assuming disappointment aversion

successfully addresses this issue. This is the case because i) for every relative risk

aversion coefficient, there exists a value for the disappointment aversion parameter,

such that the DA model has essentially the same implications for both quantities and

prices as the model with Epstein–Zin preferences with that RRA coefficient and ii) the

disappointment averse agent faced with an atemporal lottery that has a coefficient of

variation 100 times as large as that implied by our model, displays the same relative

risk aversion as an expected utility agent with logarithmic utility.

No matter the preference specification, the main shortcomings of the model appear

to be (i) the excessive volatility of the risk–free rate and (ii) the lack of predictability

of the equity premium. For the expected equity premium to be time–varying, the

33
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The Predictability Puzzle?

Predictability
A puzzle?

Is the lack of the equity-premium predictability pervasive across simple
general equilibrium production economies?

Kaltenbrunner and Lochstoer (2007) also report weak or no
predictability in similar production economies

Kuehn (2007) does generate predictability using an investment
commitment constraint:

It ≥ wIt−1, in which w = 0.95
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Possible Directions

Future
The big picture

Either time-varying risk, time-varying risk aversion, or both

Someone ought to extend the Campbell and Cochrane (1999)
model into production economies

See Lettau and Uhlig (2000), but want more than
log-linearization
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Possible Directions

Future
A conjecture on endogenous time-varying risk in production economies

Nonconvex adjustment costs: Fixed costs, costly reversibility

Only relevant at the firm level: We must aggregate. See
Gomes, Kogan, and Zhang (2003) and Gala (2006)

Thomas (2002), Veracierto (2002), and Khan and Thomas (2003, 2007):
Nonconvexities are irrelevant for aggregate quantity dynamics:

Something has to give: Aggregate asset prices must vary?
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Possible Directions

Suggestive Results
Gomes, Kogan, and Zhang (2003): The equity premium across business cycles
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Possible Directions

Suggestive Results
Gomes, Kogan, and Zhang (2003): Consumption growth and market volatilities

Fig. 2.—Some key aggregate variables in competitive equilibrium. This figure plots some
key aggregate variables in competitive equilibrium. a, Market Sharpe ratio. b, Volatility of
consumption growth. c, The function or, equivalently, in (24). d, The ratio ofap(x) V /K
total market value to aggregate capital stock, e, The ratio of aggregate value of assetsV/K.
in place to total market value, f, Three aggregate-level betas: (solid line),a a a˜V /V. b b
(dashed-dotted line), and (dashed line), defined in (29).ob

equilibrium cross section of returns 725

Fig. 7.—Business cycle properties (II). This figure illustrates the business cycle properties
of some aggregate and cross-sectional variables. a, Conditional stock market return vol-
atility plotted as a function of the log price-dividend ratio, b, Cross-sectionallog (V/D).
dispersion of the firm-level market betas, plotted against�Var (b ), log (V /D ).ft t t

reduced during periods of low aggregate productivity, increasing vola-
tility of stock prices.12

The countercyclical dispersion of conditional betas follows from the
characterization of the systematic risk of stock returns (28) and the
pattern observed in figure 2d. During business cycle peaks, the disper-
sion of aggregate betas, that is, and is relatively low, contrib-a a o˜b , b , b ,t t t

uting to lower dispersion of firm-level market betas. This effect is then
reinforced by the countercyclical behavior of dispersion of firm char-
acteristics. In this respect our model matches the empirical regularity
pointed out by Chan and Chen (1988, n. 6), that the cross-sectional
spectrum of conditional market betas of size-sorted portfolios contracts
during business cycle booms and expands during business cycle troughs.

An interesting empirical finding by Stivers (2001) is the ability of
return dispersion to forecast future aggregate return volatility, even after
one controls for the lagged values of market returns. We conduct a
similar experiment within our model by simulating monthly stock re-
turns and regressing absolute values of aggregate market returns on
lagged values of return dispersion and market returns. As in Stivers’
study, we allow for different slope coefficients depending on the sign
of lagged market returns. As shown in table 9, return dispersion retains
significant explanatory power even after we control for market returns
in the regression. The reason is that lagged market returns provide only
a noisy proxy for the current state of the economy. At the same time,
return dispersion contains independent information about the current

12 Qualitatively, the impact of the irreversibility on conditional volatility of stock returns
in our model is similar to that in Kogan (2000, 2001).
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Possible Directions

Conclusion
Discussion on Campanale, Castro, and Clementi (2007)

An important paper that enhances our understanding of aggregate asset
prices in a general equilibrium production economy

Explaining time series predictability in production economies
seems a pressing direction for future research

Take the cross-sectional distribution of firms seriously, even
when the focus is on aggregate asset pricing
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