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Abstract
We create a market-wide measure of dispersion in options investors’ expectations by aggregating
across all stocks the dispersion in trading volume across moneynesses (DISP). DISP exhibits
strong negative predictive power for future market returns and its information content is not
subsumed by several alternative equity premium predictors. Consistent with the implications
of theoretical models that link dispersion to overpricing, the predictive power of DISP is particularly pronounced in relatively optimistic periods. Although an aggregate analysts’ forecasts
dispersion (AFD) measure also performs well in optimistic periods, it delivers insignificant overall predictability. This is because in the aftermath of the 2008 financial crisis, AFD was heavily
driven by pessimistic forecasts and hence its increase did not reflect a true overpricing. As a
result, AFD does not appear to be a robust equity premium predictor in recent years.
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Introduction

A number of papers, such as Diether et al. (2002), Park (2005), and Yu (2011), among others,
have studied dispersion in investors’ beliefs via the dispersion in analysts’ forecasts. These papers
show that various such measures significantly forecast lower future stock returns at both individual
and aggregate levels. This negative relation can be explained either by the short-sales constraints
framework of Miller (1977) or the theoretical model of Atmaz and Basak (2018). Both theories
predict that dispersion in beliefs heightens the effect of optimistic views on stock prices and hence
leads to overpricing and subsequent low returns.
In our paper, we construct an alternative aggregate measure of belief dispersion by using the
value-weighted aggregate dispersion in trading volume across different moneyness levels of individual stock option contracts (DISP). Such a dispersion measurement relies on the empirical fact that
options end-users establish positions that are mainly related to directional expectations about the
future price of the underlying asset (Lakonishok et al., 2007). Within such an environment, more
optimistic (pessimistic) investors are expected to buy more out-of-the-money call (put) options, to
benefit from the higher leverage, or sell more in-the-money put (call) options, to benefit from the
higher premium. Therefore, the dispersion in trading volume across moneyness levels can be seen
as a natural proxy for investors’ diverge expectations (Andreou et al., 2018).
Our in-sample predictive analysis establishes a significantly negative relationship between DISP
and future market returns that is particularly strong for horizons up to a quarter ahead. Out-ofsample predictive analysis shows that DISP has significantly higher forecasting power than the
historical average – with out-of-sample R2 values ranging between 2.95% and 5.18% – and that
this forecasting power is also economically important. A market-timing trading strategy offers
excess certainty equivalent returns that range from 5.53% to 7.30%. We further show that the
information content of DISP is not subsumed by a wide range of prominent predictors. Finally,
consistent with Yu (2011), we find that the aggregate analysts’ forecasts dispersion (AFD) is also
negatively related to future market returns. However, unlike DISP, the predictive power of AFD
has become statistically insignificant during our sample period, 1996-2017.
In accordance with the implications of the theories of Miller (1977) and Atmaz and Basak
(2018), we find that both DISP and AFD perform better in relatively optimistic periods. More
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importantly, we show that the source of the overall insignificant predictive power of AFD is its
pattern in the pessimistic period following the 2008 financial crisis. In particular, AFD increased
due to some highly pessimistic forecasts. Because an increase in dispersion of this nature does not
lead to an optimistic bias on the part of the marginal investor, it is highly unlikely that under
such circumstances high dispersion is associated with concurrent overpricing. Therefore, AFD
does not appear to be a robust predictor in recent years. In contrast, DISP was never heavily
driven by pessimistic views in the post-crisis period. It is more likely that, when increasing, it
correctly anticipates overpricing. As a result, DISP provides a consistently strong predictive power
throughout the sample period.
The remainder of the paper is structured as follows. Section 2 describes the data and the
construction of the main variable used in the study. Section 3 provides the empirical results.
Finally, Section 4 concludes.
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Data and Variables

Our paper proxies for the dispersion in options investor’s expectations via the dispersion in trading volume across moneyness levels. In particular, we use an aggregated version of the measure
described in Andreou et al. (2018). First, for each month t and for each firm i, we calculate the
average daily dispersion in volume-weighted moneyness levels:
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where wi,n,j is the proportion of the total daily trading volume attributed to the j th moneyness
Yi,n,j =

Ki,n,j
Si,n ,

Si,n is the stock price, Ki,n,j for j = 1, ..., J is the series of available strike prices,

and n = 1, ..., N is the number of days within a month.1 Next, we estimate the monthly aggregate
dispersion measure as:
DISPt =

I
X

vi,t IDISPi,t ,

(2)

i=1
1

We use the last-but-one trading day as the end of the month to eliminate the effect of non-synchronous trading
in the stock versus the options market (Battalio and Schultz, 2006). Moreover, in the estimation of Equation (1)
we consider only those days when there are at least five contracts with positive trading volume and we require that
N ≥ 10 within the given month.
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where vi,t is the weight attributed to each stock based on its market capitalization at the end of
the month.
Our data are from OptionMetrics and cover the period 1996:01 to 2017:12. We keep only
options with maturities between 5 and 60 calendar days, because short-term options tend to be the
most liquid. We also discard near-the-money options with moneyness between 0.95 and 1.05. Such
near-the-money options exhibit the highest sensitivity to volatility and are likely to be traded as
part of straddles, strangles and delta-hedged positions, plausibly reflecting investors’ expectations
about future market volatility rather than returns (Ni et al., 2008).2
The main alternative predictor is the analysts’ forecasts dispersion (AFD) of Yu (2011). Figure 1
plots DISP and AFD, both standardized to have zero mean and variance one for easier comparison.
While AFD is smoother than DISP, there is a clear similarity in the evolution of the two variables,
especially until the 2008 financial crisis. In response to the subprime mortgage crisis, DISP starts
increasing in late 2007 and peaks in the period around the Lehman Brothers’ collapse, while it
reverts back to relatively low levels in the latest part of the sample. On the other hand, AFD
increases but not substantially during the 2008 financial crisis, while it remains at high levels
during the whole period of the European sovereign debt crisis. As expected, DISP and AFD
are positively correlated in the 1996:01-2007:12 period with a coefficient of 65%, while they are
negatively correlated in the 2008:01-2017:12 period with a coefficient of –10%.
In addition, we control for some other predictors, namely the variance risk premium (VRP;
Bollerslev et al., 2009), tail risk (TAIL; Kelly and Jiang, 2014), the aggregate dividend-price ratio
(d-p; Campbell and Shiller, 1988a,b), the aggregate earnings-price ratio (e-p; Campbell and Shiller,
1988a), the market dividend-payout ratio (d-e; Campbell and Shiller, 1988a), the yield term spread
(TERM; Fama and French, 1989), the default spread (DEF; Fama and French, 1989) and the
relative short-term risk-free rate (RREL; Campbell, 1991).
2

In the Supplementary Material online we show that various alternative DISP measures that rely on different
construction methods or filtering rules provide very similar results to those presented in the paper. We further show
that a sophisticated DISP measure that utilizes signed volume data (only out-of-the-money options purchases and
in-the-money options sales) provides almost identical information content with that of the main DISP.

3

3

Empirical Results

3.1

In-sample analysis

We run multiple-horizon in-sample regressions of excess annualized CRSP value-weighted index
returns on a set of predictive variables. We report Newey and West (1987) standard errors with
lag length equal to the forecasting horizon. In addition, we account for the Stambaugh (1999)
small-sample bias, using bootstrapped p-values as in Neely et al. (2014) and Huang et al. (2015).
Details for the bootstrap procedure are provided in the Supplementary Material online. The slope
coefficients reported in the subsequent tables have been multiplied by the standard deviation of
the respective predictors and can be interpreted as the percentage annualized excess market return
associated with a one standard deviation increase in each regressor.
Panel A of Table 1 provides the results of 1- and 3-month horizon univariate predictive regressions for the dispersion in options investors’ expectations and the dispersion in analysts’ forecasts.
DISP is statistically significant at the 5% level for the 1-month horizon and at the 1% level for
the 3-month horizon. Unreported results suggest that its forecasting power gradually tapers off for
longer horizons. The slope estimates are negative and economically significant: for example, a one
standard deviation increase in DISP predicts a negative annualized monthly market excess return
of 10% and a negative annualized quarterly market excess return of 8%. The respective R2 values
are 3.45% for the 1-month horizon and 6.04% for the 3-month horizon.
Unlike DISP, AFD exhibits a negative but statistically insignificant relationship with future
market returns. At a first glance, this result is in line with Yu (2011), who finds a significant
predictability only for horizons of one to three years ahead. However, Table 2 shows that in our
sample period AFD does not exhibit any long-horizon predictive power either.3
Finally, the results of bivariate regression analyses are presented in Panel B of Table 1. They
show that the information content of DISP is not subsumed by AFD or by any of the alternative
predictors used in the study. In particular, DISP remains significant, mostly at the 5% or 1% level,
in all cases. Only VRP and to a lesser extent TAIL exhibit similar significance.
3

It is important to note that we are able to replicate Yu’s (2011) results for his sample period.
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3.2

Out-of-sample analysis

Following Goyal and Welch (2003, 2008), at the end of each month and for each predictive model
we form an out-of-sample (OS) forecast of the equity premium using only data that are available
at the time the forecast is made. We use five years of data as the initial in-sample (IS) period
and hence the first prediction is made for 2001:01.4 This way we create a series of OS forecasts
that is compared to a series of recursively estimated historical averages. A visual representation of
the OS forecasting performance of the two dispersion proxies is given by Figure 2. The red solid
lines show the difference in cumulative squared OS prediction error between the historical average
model and the DISP and AFD models. We observe that DISP exhibits positive values at the end
of the sample period indicating that it outperforms the historical average model in terms of OS
predictive performance. In contrast, AFD exhibits negative values indicating that it underperforms
the historical average model.
Table 3 assesses the significance of the OS predictive power of all the predictive variables
examined. It displays the OS R2 of Goyal and Welch (2008), the MSE-F test of McCracken (2007),
the ENC-NEW test of Clark and McCracken (2001) and the MSE-Adjusted test of Clark and West
(2007). We further evaluate the economic significance of the OS predictability results by considering
a mean-variance investor who allocates her wealth every month between the market index and the
risk-free asset using the OS forecast of each predictive model and an estimate of the market return
variance based on historical data. The risk aversion coefficient is set equal to three. Following
Campbell and Thompson (2008), we impose realistic leverage values by constraining the portfolio
weight on the market index to lie between 0 and 1.5. For each trading strategy, Table 3 presents the
Sharpe ratio (SR) and the certainty equivalent return (∆CER) in excess of the historical average
(HAV) strategy.
2 estimates,
The results in Table 3 demonstrate that DISP exhibits positive and quite large ROS

ranging between 2.95% at the 1-month horizon and 5.18% at the 3-month horizon. Moreover, the
three statistical tests reveal that the outperformance of DISP compared to the historical average
is statistically significant in all cases, mostly at the 5% level. On the other hand, AFD provides
4

A five-year initial IS period provides a sufficiently long series of data for accurately estimating each predictive
model. The OS performance for alternative initial IS periods can be inferred from Figure 2. Moreover, the Hansen
and Timmermann (2012) split mining robust test shows that the OS forecasting power of DISP is robust at the 1%
level to the OS split point chosen for all horizons examined.

5

2
consistently negative ROS
values and AFD’s OS performance is significantly better than that of

the historical average model only on the ENC-NEW test and only for the 3-month horizon.
2
Turning to the other predictors, only VRP provides positive ROS
values, ranging between

5.51% and 7.07%, with the MSE-F, ENC-NEW and MSE-Adjusted tests rejecting the respective
null hypotheses at the 5% level in all cases. Therefore, DISP performs not only better than AFD
but also better than most of the other popular equity premium predictors.
Table 3 further shows that the strategy associated with DISP exhibits an annualized SR of 1.00
at the 1-month horizon and an annualized SR of 0.73 at the 3-month horizon. These values are
higher than the SR values of the HAV strategy (0.37 and 0.28, respectively; unreported). Moreover,
DISP exhibits a ∆CER of 7.30% at the 1-month horizon and a ∆CER of 5.53% at the 3-month
horizon. These values show that the utility provided by the DISP strategy is higher than the
utility of the strategy associated with the recursively estimated historical average. Although the
AFD strategy also performs better than the HAV strategy, AFD’s performance is worse than that of
DISP. AFD has a SR of 0.79 (∆CER of 3.33%) at the 1-month horizon and a SR of 0.64 (∆CER of
3.17%) at the 3-month horizon. DISP also outperforms the alternative equity premium predictors
in terms of economic gains, ∆CER and SR.5

3.3

Interpretation of the negative predictability

The documented negative relationship between dispersion in beliefs and the equity premium can be
explained in the context of Miller’s (1977) theory. In the presence of short-sale constraints,6 asset
prices may reflect only the views of the most optimistic investors, because pessimistic investors sit
out of the market. Therefore, higher dispersion in beliefs is associated with increased optimism
on the part of those investors who hold the stock. Hence, it is associated with overpricing and a
subsequent lower return.7 A direct implication of this mechanism is that the generated overpricing
5
The Supplementary Material online provides additional trading strategy results using binary weights. DISP
continues to perform better than the HAV and most of the alternative strategies. By contrast, AFD provides Sharpe
ratios that are lower than those of the HAV strategy and negative ∆CERs.
6
A series of studies shows that in practice short-selling is relatively limited. See, for example, D’Avolio (2002),
Almazan et al. (2004) and Barber and Odean (2008).
7
It is important to note that while pessimistic investors may migrate to the options market in order to obtain
negative exposure to the risky asset, this will not necessarily prevent the appearance of an overpricing. For the
overpricing to be eliminated there must be selling or shorting activity in the equity market. For example, Grundy et
al. (2012) show that during the period of the 2008 short-sales ban there were substantial put-call parity deviations
in banned stocks, due to the fact that the underlying stocks were persistently overpriced. The reason that these
mispricings were not eliminated is because the necessary arbitrage strategies required selling the underlying asset and

6

should be more pronounced in periods of high investor sentiment (Yu, 2011; Stambaugh et al.,
2012).
Alternatively, the negative relation can be interpreted in the context of Atmaz and Basak’s
(2018) theoretical model of belief dispersion without short-sales constraints. They demonstrate
that the effect of dispersion in expectations can be dual. First, dispersion represents an additional
risk factor and hence is related to a decreased stock price and a higher required return. Second, it
enhances the effect of news on investor sentiment and hence leads to a higher (lower) stock price and
a lower (higher) expected return following good (bad) news. In periods of high investor sentiment
the news effect can dominate the risk effect and higher levels of dispersion can be associated with
an increased stock price and a lower expected return.

3.4

Informativeness of DISP and AFD across time and sentiment periods

Figure 2 helps to gauge the informativeness of DISP and AFD for future market returns across
time. Intuitively, whenever the curve in each of the graphs increases, i.e. it is positively sloped,
the respective dispersion in beliefs measure outperforms the historical average. By contrast, when
the curve in each of the graphs decreases, i.e. it is negatively sloped, the dispersion in beliefs
measure underperforms the historical average. The black dashed lines refer to the IS predictive
analysis, while the red solid lines refer to the OS predictive analysis. Shaded areas represent
relatively optimistic months based on whether the Baker and Wurgler (2006) index is above its
sample median.
First, in line with the implications of the theoretical models discussed above, both dispersion
measures exhibit strong predictive power for the largely optimistic period from 1996 to 2007. Their
performance is particularly strong for the years 2000-2001 and 2007-2008.8 Second, DISP performs
satisfactorily for the largely pessimistic period that follows the 2008 financial crisis. In particular,
the DISP curves are mostly positively-sloped in the periods from mid-2009 to mid-2011, from mid2012 until the first quarter of 2015, and from the second quarter of 2016 until the end of the sample.
Negatively-sloped curves are limited to the periods from mid-2011 to mid-2012 and from the second
quarter of 2015 to the first quarter of 2016 (mainly for the 3-month horizon). Unlike DISP, AFD
hence they were open only to investors who already owned the respective stocks.
8
However, in the Supplementary Material online we present additional empirical evidence showing that the
predictive power of DISP is not driven by the crisis observations.
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exhibits a poor performance for the period from mid-2009 until 2012 and never really recovers.
Because AFD performed poorly in the post-2008 period, it is interesting to investigate the
divergence of the two variables. A dispersion measure can increase either because pessimistic views
become even more pessimistic, or optimistic views become even more optimistic, or both. However,
overpricing leading to subsequent low returns can be generated only if an increase in dispersion is at
least partly driven by more optimistic views. If a rise in dispersion is heavily driven by pessimistic
views, then it is highly unlikely to be associated with an overpricing.
To see this, consider a simplified example of an investing environment à la Miller (1977). Assume
that there are eleven investors with increasing subjective valuations about the stock price from 5 to
15 dollars (mean and median of 10, standard deviation of 3.16) and there is a fixed supply of three
shares. If each investor is able to purchase only one share, then the marginal investor is the third
most optimistic investor and the stock price is 13. An increase of the three most optimistic beliefs
by one, combined with a decrease of the three most pessimistic beliefs by one (a new standard
deviation of 4.57), would lead to a new share price of 15. In the above scenario, the increase in
divergence of beliefs is symmetric and hence the mean and median valuations continue to be equal
to 10. However, it is possible to have the same increase in standard deviation with a change only in
the three most optimistic beliefs. In this case, the valuation of the marginal investor will be even
higher, calculated at 16.73, with the mean belief higher than the median belief by 1.02. If instead
we have the same increase in standard deviation with a change only in the three most pessimistic
beliefs, the valuation of the marginal investor remains at 13 and the mean is lower than the median
by 1.02. Overall, this example illustrates that overpricing is expected to be more pronounced when
high dispersion is mainly driven by optimistic views, i.e. when dispersion is positively related to the
difference between the mean and the median of the distribution. In contrast, it is very unlikely to
have an overpricing when high dispersion is mostly driven by pessimistic views, i.e. when dispersion
is negatively related to the difference between the mean and the median of the distribution.9
Motivated by this, we investigate whether DISP and AFD were affected consistently by op9

The model of Atmaz and Basak (2018) relies on the assumption that investors’ beliefs are normally distributed
and hence cannot account for a scenario where dispersion is driven asymmetrically either by optimistic or pessimistic
views. However, the mechanism of the model is conceptually very similar to the above discussion. In particular, the
stock price is determined by the mean bias in belief, which is positive (negative) after good (bad) news. A higher
dispersion of beliefs amplifies the above effect, in the sense that for the same level of good (bad) news the belief
distribution is moved further to the right (left) when dispersion is higher. Consequently, an overpricing due to higher
dispersion is always associated with a predominant increase in optimistic views.
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timistic and pessimistic views across time. To this end, we compare DISP with an aggregate
asymmetry in options investors’ expectations measure, ASYM, which captures the difference between the mean and the median of the volume-weighted moneyness levels. Analogously, we compare
AFD with an aggregate analysts’ forecasts asymmetry measure, AFA, which captures the difference
between the mean and median of the distribution of forecasts. The precise definitions of the two
asymmetry measures are described in Appendix A. Intuitively, those two variables are high when
large positive beliefs dominate and low when large negative beliefs dominate.
We observe that the 1996-2017 correlation between AFD and AFA was –10%, but the 1996-2007
correlation was 48%. By contrast, the 1996-2017 correlation between DISP and ASYM was 36%,
while the correlation in the 1996-2007 period was 53%. This pattern is evident by looking also
at the time-series plot of the variables which is provided in the Supplementary Material online.
Therefore, it seems that both dispersion measures exhibited strong predictive power when their
increases were accompanied by an asymmetric increase in optimistic views, i.e. a higher difference
between the mean and the median. AFD failed to predict after the 2008 financial crisis because
its increases were driven by some very pessimistic analysts’ forecasts. An increase of this nature
cannot be related to a concurrent overpricing. DISP remained a robust equity premium predictor
because, unlike AFD, it was never predominantly driven by pessimistic views.

4

Conclusion

In this paper, we capture the dispersion in options investors’ expectations by the dispersion in
trading volume across various moneyness levels. Aggregating across all stocks, yields an aggregate
dispersion proxy. This proxy exhibits significant in-sample and out-of-sample predictive power
for the equity premium. Its information content is not subsumed by the dispersion in analysts’
forecasts, the variance risk premium, tail risk, various market valuation ratios and macroeconomic
variables.
Moreover, an aggregate measure of dispersion in analysts’ forecasts no longer exhibits significant
predictive power. Dispersion in beliefs is theoretically linked to overpricing and hence both measures tend to perform particularly well in optimistic periods. The dispersion in options investors’
expectations performed reasonably well also in the largely pessimistic period following the 2008
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financial crisis. This is because it was never driven by pessimistic views. In contrast, the dispersion
in analysts’ forecasts performed very poorly in the post-crisis period because it increased mainly
due to pessimistic forecasts.
Overall, it seems that in the last two decades the dispersion in options investors’ expectations
has been a more reliable equity premium predictor than the dispersion in analysts’ forecasts. More
research is needed in the future to investigate whether this finding will continue to hold or not.
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Appendix A: Description of Variables
Alternative predictors
AFD (Yu, 2011): The cross-sectional value-weighted average of the individual-stock standard deviation of analysts’ forecasts. The forecasts refer to the long-term growth rate of each stock’s
earnings per share. The data on analysts’ forecasts are obtained from I/B/E/S, while the market
capitalization for each NYSE/AMEX/NASDAQ firm (with share code either 10 or 11) at the end
of each month is calculated using data from CRSP.
VRP (Bollerslev, Tauchen and Zhou, 2009): The difference between the expected 1-month ahead
stock return variance under the risk neutral measure and the expected 1-month ahead variance
under the physical measure. The past 1-month realized variance is used as the expected 1-month
ahead variance under the physical measure. Monthly VRP data are obtained from Hao Zhou’s
website.
TAIL (Kelly and Jiang, 2014): The probability of extreme negative market returns constructed by
applying a power law estimator to the whole NYSE/AMEX/NASDAQ cross-section (share codes
10 and 11) of daily returns within a given month. Data are from CRSP.
d-p (Campbell and Shiller, 1988a,b): The aggregate dividend-price ratio constructed as the difference between the log aggregate annual dividends and the log level of the S&P 500 index. Data are
obtained from Robert Shiller’s website.
e-p (Campbell and Shiller, 1988a): The aggregate earnings-price ratio constructed as the difference
between the log aggregate annual earnings and the log level of the S&P 500 index. Data are obtained from Robert Shiller’s website.
d-e (Campbell and Shiller, 1988a): The market dividend-payout ratio constructed as the difference
between the log aggregate annual dividends and the log aggregate annual earnings. Data are obtained from Robert Shiller’s website.
TERM (Fama and French, 1989): The difference between the 10-year bond yield and the 1-year
bond yield. Data are obtained from the FRED database of the Federal Reserve Bank of St. Louis.
DEF (Fama and French, 1989): The difference between BAA and AAA corporate bonds yields
from Moody’s. Data are obtained from the FRED database of the Federal Reserve Bank of St.
Louis.
RREL (Campbell, 1991): The difference between the 3-month t-bill rate and its moving average
over the preceding twelve months. Data are obtained from the FRED database of the Federal
Reserve Bank of St. Louis.
Other variables
ASYM: It is constructed using exactly the same data used for the DISP estimation and following
the same procedure. The only difference is that the standard deviation of volume-weighted moneyness levels in Equation (1) is replaced by the difference between the mean and the median of the
11

volume-weighted moneyness levels (Scherbina, 2008).
AFA: It is constructed using exactly the same data used for the AFD estimation and following
the same procedure. The only difference is that the standard deviation of the distribution of analysts’ forecasts is replaced by the difference between the mean and the median of the distribution
(Scherbina, 2008).
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Figure 1: Dispersion in options investors’ expectations versus dispersion in analysts’ forecasts

Description: This figure plots the monthly time series of the dispersion in options investors’ expectations (DISP, red
solid line) versus the dispersion in analysts’ forecasts (AFD, black dashed line) for the period 1996:01-2017:12. Both
variables have been standardized to have zero mean and variance one. The grey vertical line denotes the month
2007:12.
Interpretation: DISP and AFD tended to comove until 2008 but differed in their responses to the financial crisis
and in the post-2008 period.
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Figure 2: Differences in cumulative squared prediction error

Description: This figure plots the differences between the cumulative squared prediction error (CSPE) of the historical average model and each of the models based on the dispersion in options investors’ expectations (DISP) or the
dispersion in analysts’ forecasts (AFD). The forecasting horizons are one and three months ahead. The black dashed
lines correspond to the CSPE from the in-sample analysis, while the red solid lines correspond to the CSPE from the
out-of-sample analysis. The total sample period is 1996:01-2017:12 and the out-of-sample period is 2001:01-2017:12.
Shaded areas denote optimistic periods based on the Baker and Wurgler (2006) index being above its sample median.
Interpretation: Both DISP and AFD performed well in the largely optimistic period from 1996 to 2007. Their
predictive performance was exceptional in the years 2000-2001 and 2007-2008. DISP also exhibited a reasonably
good predictive ability in the largely pessimistic period that followed the 2008 financial crisis. By contrast, the
predictive power of AFD collapsed after the crisis.
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Table 1: In-sample stock return predictability
Panel A: Predictive power of DISP and AFD
1-month horizon
Predictor

3-month horizon
R2

βb

(%)

βb

R2 (%)

DISP

–10.02
(–2.59)**

3.45

–8.14
(–2.87)***

6.04

AFD

–2.46
(–0.79)

0.21

–3.24
(–1.28)

0.96

Panel B: Predictive power of DISP controlling for alternative predictors
Alternative

1-month horizon

3-month horizon
βbDISP

βbALT

R2 (%)

3.48

–7.83
(–2.70)**

–2.06
(–0.83)

6.42

12.45
( 3.63)**

8.68

–7.01
(–2.86)**

9.20
( 3.27)**

13.62

–10.79
(–2.66)**

–1.75
(–0.49)

3.53

–10.32
(–3.58)***

–4.99
(–2.18)**

7.87

d-p

–9.62
(–2.30)**

5.93
( 1.26)

4.65

–7.70
(–2.36)**

6.45
( 1.65)

9.81

e-p

–11.17
(–2.76)**

–2.70
(–0.56)

3.65

–9.57
(–3.50)***

–3.36
(–0.75)

6.88

d-e

–11.84
(–3.14)***

5.39
( 1.17)

4.33

–10.24
(–4.17)***

6.21
( 1.74)

9.15

TERM

–10.01
(–2.58)**

0.86
( 0.26)

3.47

–8.12
(–2.87)**

1.07
( 0.38)

6.14

DEF

–12.09
(–2.92)***

3.76
( 0.63)

3.79

–10.94
(–3.89)***

5.12
( 1.05)

7.71

RREL

–8.62
(–2.25)**

3.35
( 0.85)

3.76

–6.20
(–2.14)*

4.69
( 1.39)

7.69

βbDISP

βbALT

Predictor
AFD

–9.87
(–2.53)**

–1.03
(–0.33)

VRP

–8.52
(–2.16)**

TAIL

R2

(%)

Description: Panel A reports the in-sample regression results for a univariate predictive model
with either the dispersion in options investors’ expectations (DISP) or the dispersion in analysts’
forecasts (AFD). Panel B reports the in-sample regression results for a bivariate predictive model
with DISP and each of the alternative predictors used in the study. The forecasted variable
is the CRSP value-weighted index excess return. The remaining forecasting variables are the
variance risk premium (VRP), tail risk (TAIL), dividend-price ratio (d-p), earnings-price ratio
(e-p), dividend payout ratio (d-e), yield term spread (TERM), default spread (DEF) and relative
short-term risk-free rate (RREL). The sample period is 1996:01-2017:12. Reported coefficients
indicate the percentage annualized excess return resulting from a one standard deviation increase
in each predictor variable. Newey and West (1987) t-statistics with lag length equal to the
forecasting horizon are reported in parentheses. ***, ** and * denote significance at the 1%, 5%
and 10% levels based on a wild bootstrap experiment.
Interpretation: DISP is negatively and significantly related to monthly and quarterly future market
excess returns. Its predictive power is not subsumed by several alternative predictors. By contrast,
AFD is negatively but insignificantly related to future market returns.
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Table 2: Long-horizon predictive power of the dispersion in analysts’ forecasts

AFD
R2 (%)

6-month
horizon

12-month
horizon

24-month
horizon

36-month
horizon

–3.47
(–1.37)
1.98

–3.37
(–1.25)
3.47

–1.91
(–0.63)
2.12

–0.33
(–0.11)
0.10

Description: This table reports the in-sample results for the predictive regressions of the
CRSP value-weighted index excess return on the dispersion in analysts’ forecasts (AFD).
The sample period is 1996:01-2017:12. Reported coefficients indicate the percentage
annualized excess return resulting from a one standard deviation increase in each
predictor variable. Newey and West (1987) t-statistics with lag length equal to the
forecasting horizon are reported in parentheses. ***, ** and * denote significance at the
1%, 5% and 10% levels based on a wild bootstrap experiment.
Interpretation: AFD does not provide significant predictive power for future market excess returns at long horizons.
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Table 3: Out-of-sample stock return predictability
DISP

AFD

VRP

TAIL

d-p

e-p

d-e

TERM

DEF

RREL

–3.22
–6.36
2.18*
0.41
0.85
4.87

–7.26
–13.81
–0.89
–0.13
0.61
2.40

–4.02
–7.89
–2.70
–1.66
0.29
–0.77

–4.40
–8.59
3.59**
0.48
0.47
0.80

–0.80
–1.61
0.11
0.06
0.68
3.55

–13.88
–24.37
–1.73
–0.18
0.63
3.65

–36.93
–53.94
–12.38
–1.04
0.29
0.17

–15.06
–26.17
–8.97
–1.51
0.15
–1.62

–24.55
–39.42
0.91
0.06
0.49
1.69

–4.81
–9.19
–0.42
–0.07
0.63
3.84

1-month horizon
2
ROS

(%)
MSE-F
ENC-NEW
MSE-Adj
SR
∆CER (%)

2.95
6.20**
7.27**
1.86**
1.00
7.30

–1.37
–2.76
0.66
0.26
0.79
3.33

5.51
11.89**
13.82**
1.87**
0.43
0.82

–1.19
–2.39
–0.10
–0.05
0.36
–0.10

–0.99
–1.99
0.87
0.30
0.61
3.95

3-month horizon
2
ROS

(%)
MSE-F
ENC-NEW
MSE-Adj
SR
∆CER (%)

5.18
–3.38
10.92** –6.53
14.76** 2.54**
1.62*
0.44
0.73
0.64
5.53
3.17

7.07
15.23**
24.55**
2.25**
0.48
2.37

–1.87
–3.66
–1.65
–1.44
0.19
–0.82

–4.72
–9.02
0.25
0.03
0.56
3.95

Description: This table reports the results of out-of-sample predictability of the CRSP value-weighted
index excess return. The total sample period is 1996:01-2017:12 and the forecasting period begins
in 2001:01. The forecasting variables are the dispersion in options investors’ expectations (DISP),
analysts’ forecasts dispersion (AFD), variance risk premium (VRP), tail risk (TAIL), dividend-price
ratio (d-p), earnings-price ratio (e-p), dividend payout ratio (d-e), yield term spread (TERM), default
2
spread (DEF) and relative short-term risk-free rate (RREL). ROS
is the out-of-sample coefficient of
determination, MSE-F is the McCracken (2007) F-statistic, ENC-NEW is the encompassing test of
Clark and McCracken (2001) and MSE-Adj is the MSE-Adjusted statistic of Clark and West (2007).
** and * denote significance at the 5% and 10% levels. The critical values for the MSE-F test are
1.518 and 0.616, respectively, while the critical values for the ENC-NEW test are 2.374 and 1.442,
respectively. These critical values are based on Monte-Carlo simulations and are provided by the
respective studies. We also report the annualized Sharpe ratio (SR) and certainty equivalent return
(∆CER) of a market-timing strategy that is based on each of the predictive models and utilizes
mean-variance weights. The benchmark strategy follows the historical average model.
Interpretation: DISP exhibits significant out-of-sample predictive power for monthly and quarterly
future market excess returns. AFD does not provide significant out-of-sample predictive power. DISP
also outperforms the historical average strategy in terms of economic gains. Overall, DISP is the second
best OS predictor, after VRP, at both horizons in terms of statistical significance. It is the best OS
predictor at both horizons in terms of economic significance.
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