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Abstract
This paper studies the intertemporal relation between the conditional mean and the
conditional variance of the aggregate stock market return. We introduce a new estimator that
forecasts monthly variance with past daily squared returns, the mixed data sampling (or
MIDAS) approach. Using MIDAS, we ﬁnd a signiﬁcantly positive relation between risk and
return in the stock market. This ﬁnding is robust in subsamples, to asymmetric speciﬁcations
of the variance process and to controlling for variables associated with the business cycle. We
compare the MIDAS results with tests of the intertemporal capital asset pricing model based
on alternative conditional variance speciﬁcations and explain the conﬂicting results in the
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literature. Finally, we offer new insights about the dynamics of conditional variance.
r 2005 Elsevier B.V. All rights reserved.
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1. Introduction
The Merton (1973) intertemporal capital asset pricing model (ICAPM) suggests
that the conditional expected excess return on the stock market should vary
positively with the market’s conditional variance:
Et ½Rtþ1  ¼ m þ g Vart ½Rtþ1 ,

(1)

where g is the coefﬁcient of relative risk aversion of the representative agent and,
according to the model, m should be equal to zero. The expectation and the variance
of the market excess return are conditional on the information available at the
beginning of the return period, time t. This risk-return trade-off is so fundamental in
ﬁnancial economics that it could be described as the ‘‘ﬁrst fundamental law of
ﬁnance.’’1 Unfortunately, the trade-off has been hard to ﬁnd in the data. Previous
estimates of the relation between risk and return often have been insigniﬁcant and
sometimes even negative.
Baillie and DeGennaro (1990), French et al. (1987), and Campbell and Hentschel
(1992) do ﬁnd a positive albeit mostly insigniﬁcant relation between the conditional
variance and the conditional expected return. In contrast, Campbell (1987) and
Nelson (1991) ﬁnd a signiﬁcantly negative relation. Glosten et al. (1993), Harvey
(2001), and Turner et al. (1989) ﬁnd both a positive and a negative relation
depending on the method used.2 The main difﬁculty in testing the ICAPM relation is
that the conditional variance of the market is not observable and must be ﬁltered
from past returns.3 The conﬂicting ﬁndings of the above studies are mostly the result
of differences in the approach to modeling the conditional variance.
In this paper, we take a new look at the risk-return trade-off by introducing a new
estimator of the conditional variance. Our mixed data sampling, or MIDAS,
estimator forecasts the monthly variance with a weighted average of lagged daily
squared returns. We use a ﬂexible functional form to parameterize the weight given
to each lagged daily squared return and show that a parsimonious weighting scheme
1

However, Abel (1988), Backus and Gregory (1993), and Gennotte and Marsh (1993) offer models in
which a negative relation between return and variance is consistent with equilibrium. Campbell (1993)
discusses general conditions under which the risk-return relation holds as an approximation.
2
See also Chan et al. (1992), Lettau and Ludvigson (2002), Merton (1980), and Pindyck (1984). Goyal
and Santa-Clara (2003) ﬁnd a positive trade-off between market return and average stock variance.
3
We could think of using option implied volatilities as do Santa-Clara and Yan (2001) to make variance
observable. Unfortunately, option prices are available only since the early 1980s, which is insufﬁcient to
reliably make inferences about the conditional mean of the stock market.

