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a b s t r a c t

When investors have incomplete information, expected returns, as measured by an econometrician, devi-
ate from those predicted by standard asset pricing models by including a term that is the product of the
stock’s idiosyncratic volatility and the investors’ aggregated forecast errors. If investors are biased this
term generates a relation between idiosyncratic volatility and expected stocks returns. Relying on fore-
cast revisions from IBES, we construct a new variable that proxies for this term and show that it explains
a significant part of the empirical relation between idiosyncratic volatility and stock returns.

� 2012 Elsevier B.V. All rights reserved.

1. Introduction

According to textbook asset pricing theory, investors are only
rewarded for bearing aggregate risk and, consequently, idiosyn-
cratic volatility should not be priced in the cross section of stock
returns. However, numerous recent empirical studies have docu-
mented a relation between stock returns and idiosyncratic volatil-
ity. In particular, Ang et al. (2006), Jiang et al. (2009), Brockman
and Yan (2008), and Guo and Savickas (2010) provide evidence
of a negative relation for the US stock market, and Ang et al.
(2009) confirm that a similar relation also holds in other markets.
There is however no consensus as to the direction of this effect. In-
deed, Malkiel and Xu (2001), Spiegel and Wang (2005), and Fu
(2005) find positive relations between idiosyncratic volatility and
expected returns, while Longstaff (1989) finds a weakly negative
relation.1

We propose a simple model of firm valuation under incomplete
information that sheds some light on the ambiguous link between
idiosyncratic volatility and stock returns. Specifically, we assume

that investors observe aggregate shocks as well as the cash flows
of all firms but have incomplete information about idiosyncratic
shocks and therefore have to estimate the growth rates of cash
flows. Rather than modeling the learning mechanism at the indi-
vidual level, we assume that the investors’ perceptions can be
summarized by a single subjective probability measure that is
equivalent to the objective or ‘‘true’’ probability measure. Because
investors behave rationally the CAPM holds under their subjective
probability measure in the sense that expected returns under this
measure only reflect exposure to aggregate risk. However, it fails
under the objective measure as expected returns under that mea-
sure also depend on the investors’ forecast errors. Indeed, the idi-
osyncratic shocks perceived by investors are a combination of
the true idiosyncratic shocks and forecast errors that cannot be dis-
entangled given the available information. Since idiosyncratic vol-
atility is defined as the loading of the firm’s stock returns on the
perceived idiosyncratic shocks, this implies that expected returns
under the objective probability measure contain an additional
term that is given by the product of the firm’s idiosyncratic volatil-
ity and the investors’ aggregated forecast error. This additional
term, which we refer to as the idiosyncratic volatility effect, is
the basis for our explanation of the relation between idiosyncratic
volatility and stock returns. As explained by Timmermann (1993),
Timmermann (1996), and Leuwellen and Shanken (2002) among
others, unconditional tests do not capture the expected returns
as perceived by investors. Rather, they measure a combination of
these perceived expected returns that are solely due to aggregate
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risk exposure, and forecast errors that are due to incomplete infor-
mation. Since the weight of the forecast errors in this combination
is given by the firm’s idiosyncratic volatility it follows that idiosyn-
cratic volatility can have an impact on expected returns as mea-
sured by regressions. It is important to observe that the deviation
from the CAPM which is implied by our model under the objective
measure is not due to a missing factor. The idiosyncratic volatility
effect that we identify is generated by the investors’ aggregated
forecast errors and, hence, does not represent a reward for expo-
sure to a systematic risk factor. The presence of such a component
in expected returns is entirely due to incomplete information and
cannot be generated by introducing additional state variables into
an otherwise standard model.

If investors are unbiased in aggregated terms, that is if they con-
sider the correct underlying model and use Bayes’rule to update
their beliefs, or equivalently if there exists a representative agent
with unbiased beliefs, then their aggregated forecast errors are
zero on average. In this case the idiosyncratic volatility effect pre-
dicted by our model is by construction equal to zero on average
and, therefore, does not affect unconditional estimates of expected
returns. While it may be natural to assume that investors are
Bayesian at the individual level, this assumption does not necessar-
ily imply that the aggregation of their beliefs is itself Bayesian (see
e.g. Detemple and Murthy, 1997; Berrada, 2006; Jouini and Napp,
2007) and one should therefore expect that their perceptions are
biased in aggregate terms. If that is indeed the case then the idio-
syncratic volatility effect is different from zero on average and,
hence, affects unconditional estimates of expected returns. The
existence and direction of this bias, and whether or not it can help
us understand the empirical relation between idiosyncratic volatil-
ity and stock returns are the main questions we address in the
empirical part of the paper.

We focus our empirical investigation on two important implica-
tions of the model. First, firms with high idiosyncratic volatility
should underperform when news are bad, and overperform when
news are good. In the context of our model, where the growth rates
of cash flows are unobserved, bad news correspond to situations
where realized earning growth is smaller than expected and induce
negative perceived shocks on returns through the mechanism
highlighted above. Since stocks with high idiosyncratic volatility
are more exposed to such shocks, they should underperform fol-
lowing bad news. An identical reasoning suggests that high idio-
syncratic volatility stocks should overperform following good
news. This implication of the model relates to the vast literature
on the post-earning announcement drift, see e.g. Ball and Brown
(1968), Watts (1978), Foster et al. (1984), and Bernard and Thomas
(1990). We contribute to this literature by proposing a model that
not only explains the response of returns to news but also predicts
a stronger effect on the return of high idiosyncratic volatility
stocks.

Second, our model predicts that if there appears to be a relation
between idiosyncratic volatility and stock returns in the data, then
this relation should not remain significant when controlling for the
idiosyncratic volatility effect. This implication of our model pro-
vides a potential explanation for the empirical results documenting
a cross sectional relation between idiosyncratic volatility and stock
returns. Note that while our model predicts the existence of such a
relation it is silent about its direction and, therefore, can be consis-
tent with both a negative relation (e.g. Ang et al., 2006, 2009; Jiang
et al., 2009; Brockman and Yan, 2008) and a positive relation (e.g.
Malkiel and Xu, 2001; Spiegel and Wang, 2005; Fu, 2005).

To test the predictions of our model, the first step is to construct
a proxy for the idiosyncratic volatility effect. Since this effect is de-
fined as the product of a stock’s idiosyncratic volatility and the
investors’ aggregated forecast errors, we need proxies for both
quantities. Following standard practice we measure a stock’s

idiosyncratic volatility in a given month by the standard deviation
of the residuals from the 3 factor model of Fama and French (1993)
run at a daily frequency. To approximate the investors’ aggregated
forecast errors about the growth rates of cash flows we use the
average of analyst forecast revisions for end-of-year earning
growth obtained from the I/B/E/S database and standardize this
measure to obtain comparable quantities across firms. Our proxy
for the idiosyncratic volatility effect is computed for each firm at
a monthly frequency using all analyst forecasts from January
1982 to December 2007.

When we split the sample in good and bad news groups, the
first implication of the model is remarkably well verified. Indeed,
we find that portfolios of high and low idiosyncratic volatility
stocks behave very differently following good and bad news and
that the risk-adjusted effect goes in the direction predicted by
the model. In particular, portfolios of high idiosyncratic volatility
stocks have a significant and largely positive alpha after good news
and a significant and largely negative alpha after bad news. Fur-
thermore, the magnitude of the average idiosyncratic volatility ef-
fect for ten idiosyncratic volatility-sorted portfolios is very close to
the magnitude of the alphas. In particular, the difference between
alpha and our proxy for the idiosyncratic volatility effect is not sta-
tistically significant for eighteen out of the 20 portfolios we
construct.

In the split sample, the evidence is mixed relative to the second
implication of the model. Controlling for the idiosyncratic volatility
effect reduces the magnitude and statistical significance of the al-
phas of the decile portfolios but fails to completely explain the
cross-sectional relation between idiosyncratic volatility and stock
returns. As this may be due to the presence of outliers we repeat
the same regressions after applying a monthly filter that eliminates
1% of most extreme idiosyncratic volatility effects as well as those
firms which are followed by less than five analysts in the given
month. The results for the filtered sample are more in line with
the predictions of the model. In particular, controlling for the idio-
syncratic volatility effect now makes the alpha insignificant on 5 of
the decile portfolios in the bad news group. Unfortunately, control-
ling for the idiosyncratic volatility effect still has a marginal impact
on the alphas in the good news group and we therefore cannot con-
clude that the second implication of the model holds in the split
sample. These results are confirmed by a detailed analysis of the
returns on a portfolio that is long in high idiosyncratic volatility
stocks and short in low idiosyncratic volatility stocks. In particular,
we show that controlling for the idiosyncratic volatility effect com-
pletely eliminates the alpha of the long/short portfolio in the bad
news group but has little effect on that of the good news group.

To investigate the validity of the model’s second implication we
perform a number of tests on the whole sample. Specifically, we
follow Ang et al. (2006, 2009) in constructing ten portfolios sorted
on the previous month’s idiosyncratic volatility and compare the
alphas of these portfolios to the idiosyncratic volatility effects im-
plied by the model. As in Ang et al. (2006) we find a negative rela-
tion between idiosyncratic volatility and stock returns in the whole
sample. In particular, a portfolio that is long in high idiosyncratic
volatility stocks and short in low idiosyncratic volatility stocks pro-
duces a negative and significant alpha of �66 basis points per
month. When comparing the alphas of the decile portfolios to
the predictions of our model we find that the idiosyncratic volatil-
ity effect decreases as idiosyncratic volatility increases, and that its
magnitude explains about half of the negative abnormal risk-ad-
justed return on the long/short portfolio. To confirm this finding
we conduct a regression analysis which shows that controlling
for the idiosyncratic volatility effect eliminates the alpha of the
long/short portfolio. Remarkably, the estimated coefficient on the
idiosyncratic volatility effect is not significantly different from
the value predicted by the model.
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