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Abstract

The value premium is well established in empirical asset pricing, but to date there
is little understanding as to its fundamental drivers. We use a stochastic earnings
valuation model to establish a direct link between the volatility of future earnings
growth and firm value. We illustrate that risky earnings growth affects growth and
value firms differently. We provide empirical evidence that the volatility of future
earnings growth is a significant determinant of the value premium. Using data on
individual firms and characteristic-sorted test portfolios, we also find that earnings
growth volatility is significant in explaining the cross-sectional variation of stock
returns. Our findings imply that the value premium is the rational consequence of
accounting for risky earnings growth in the firm valuation process.
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1 Introduction

Fama and French’s (1992) value premium is well established in the empirical asset
pricing literature. However, the fundamentals that drive this result remain unclear.
One stream of research seeks to provide rational, risk-based explanations for the
value premium. Within this body of literature, several studies establish an empiri-
cal link between the value premium and a set of macroeconomic variables that are
thought to proxy for shifts in the investment opportunity set (Aretz, Bartram, and
Pope, 2010; Vassalou, 2003). Others suggest that the value premium reflects com-
pensation for systematic risks beyond the market factor (Fama and French, 1996;
Garcia-Feijoo and Jorgensen, 2010). In the absence of a fully satisfactory rational
explanation, an alternative stream of research suggests that the value premium re-
flects mispricing based on cognitive biases (Daniel and Titman, 1997; Lakonishok,

Shleifer, and Vishny, 1994).

We argue that the value premium is, at least partially, based on the uncertainty of
future earnings growth and its effect on firm value. The difference between current
book and market value of equity reflects investor expectations of future earnings
growth. For growth firms, traditional DCF valuation models factor a positive con-
stant rate of expected earnings growth into the rate used to discount future earnings,
thereby increasing the present value of future earnings and the market value of equity
relative to its book value. In this framework, future earnings growth is assumed to
be deterministic. However, many fundamental economic reasons exist for unforeseen
shocks to the growth rate, ranging from business cycle fluctuations to uncertainty
of management outcomes. As a result, earnings growth may be subject to random

fluctuations through time and thus, at least in part, stochastic.

We consider risky earnings and their effect on firm valuation in the context of a
stochastic earnings valuation model (Alcock, Mollee, and Wood, 2011). We show
that in this contingent claim framework, firm value rises with increasing earnings
growth volatility. However, given the non-linearity in the value function, this increase
is not uniform over all firms, and it is the differential influence of earnings growth

volatility on growth and value firms that drives the value premium.

The information content of risky future earnings has recently been explored in the
literature. For instance, Dichev and Tang (2009) examine the ability of analysts to

forecast firm earnings in the presence of earnings volatility, and find that conditioning



on earnings volatility enables the identification of large and predictable forecast
errors. At the same time, the current understanding of the possible link between

uncertain future earnings and firm value or investment returns is incomplete.

Penman and Reggiani (2011) argue that the value premium is a consequence of
current accounting practice for accommodating earnings risk. Risky earnings are
deferred until the uncertainty is resolved and earnings are realised. Earnings deferral
reduces the ratio of earnings to price in the short term and compresses the value of
earnings relative to book value. Lower earnings in relation to the book value detract
from price, thereby increasing the book to market ratio. Therefore, Penman and
Reggiani (2011) and Penman, Reggiani, Richardson, and Tuna (2011) conclude that
a high book to market ratio implies high earnings risk, and that a value firm carries
more risk than a growth firm. The positive differential return between these types
of stocks, the value premium, then reflects the compensation for earnings risk. This
accounting-based perspective on the source of the value premium implies a paradigm
shift in the interpretation of the relative risks embedded in growth and value firms.
The key insight we propose in the context of the stochastic earnings valuation model
is that the value-enhancing effect of identical levels of earnings risk differs between

growth and value firms.

We provide empirical evidence that earnings growth volatility is significantly related
to the value premium after controlling for a comprehensive set of macroeconomic
factors commonly found to proxy for changes in the investment opportunity set.
Further, we find that earnings growth volatility is significant in the explanation of
the cross-section of stock returns. The significance of earnings growth volatility is
not subsumed by firm characteristics often found to represent sources of risk beyond
the market factor. We also find that earnings growth volatility is a significant factor
in pricing a traditional set of test assets (Fama and French, 1992, 1993) as well as
an expanded set of test assets recently proposed by Daniel and Titman (2011) that

increases the power of factor model tests.

We proceed by reviewing related literature in Section 2. We illustrate the relationship
between earnings growth volatility and firm value in Section 3. We present our

methodology and the empirical results in Sections 4 and 5. Section 6 concludes.



2 Related literature

Fama and French (1992) empirically identify two stock characteristics, size (market
equity) and the ratio of book- to market-equity, that appear to capture a signifi-
cant proportion of the cross-sectional variation in stock returns. Fama and French
(1993) and Loughran (1997) show that these common characteristic return factors
(henceforth SMB for size and HML for book-to-market, together the FF factors)
significantly increase the proportion of variation in the cross-section of stock returns
that is explained by the market factor alone. Fama and French (1996) argue that
many of the firm characteristics typically found to cause anomalies in asset pricing,
i.e. inconsistencies with the traditional CAPM, such as the reversal of long-term
returns, size, book-to-market, earnings relative to price, cash flow relative to price
or past sales growth (Banz, 1981; Basu, 1983; DeBondt and Thaler, 1985; Fama and
French, 1995; Rosenberg, Reid, and Lanstein, 1985), are related and in fact absorbed
by SMB and HML from the Fama and French (1993) three-factor model. Fama and
French (1998) and Chui and Wei (1998) present evidence for the pervasiveness of

the FF factors in international stock returns.

Factors in rational asset pricing models proxy for risk factors in returns (Lewellen,
1999). Without an underlying economic rationale, the FF factors remain arbitrary in-
dicators void of an interpretation as systematic risk factors that are priced separately
from the market factor. Merton’s intertemporal CAPM suggests that investors are
compensated for market risk, but also for the risk of adverse shifts in the investment
opportunity set. Cochrane (2005) argues that macroeconomic measures represent
likely sources of priced risk factors as they reflect dynamics in the business climate
and changes in non-financial market income. This insight provides the foundation
for a stream of research into a suitable set of macroeconomic state variables that

proxy for shifts in investment opportunities. 2

We can observe two approaches in this body of literature: i) direct tests for the
predictive power of the FF factors for changes in the investment opportunity set,
often proxied by aspects of changes in future economic growth, and ii) tests for the
pervasiveness of the predictive power of the FF factors for cross-sectional variation
of stock returns in the presence of factors that are thought to proxy for changes in
the investment opportunity set.

2 Alternative explanations of the empirical success of the FF factors include cognitive biases (Daniel and

Titman, 1997), data selection biases (Kothari, Shanken, and Sloan, 1995; Lo and MacKinlay, 1990), delisting
biases (Shumway and Warther, 1999), or data snooping (Black, 1993).



In line with the first approach, Liew and Vassalou (2000) establish a relationship
between SMB/HML and future economic growth. The explanatory power of the
FF factors for future GDP growth persists when controlling for the market factor
and a set of commonly employed business cycle variables. Kelly (2004) expands this
analysis by considering innovations in real GDP growth and unexpected inflation and
finds that the value premium is positively correlated with real GDP growth. SMB

is negatively correlated with inflation, and positively with real economic growth.

In line with the second approach, Vassalou (2003) constructs a mimicking portfolio
for news related to future nominal GDP growth and shows that this factor largely
supersedes HML and SMB in explaining the cross-sectional variation in average
asset returns. Hahn and Lee (2006) employ a similar approach and suggest that
macro-economic variables closely linked to fluctuations of the business cycle, the
default spread and the term spread, contain much of the information captured by
SMB and HML. Petkova (2006) focuses on two different aspects of the investment
opportunity set, namely the yield curve and the conditional distribution of asset
returns, and considers a set of indicators including the short-term interest rate,
the aggregate dividend yield and the default spread. The chosen set of innovation
factors appears to supersede the FF factors in the explanation of the cross-section
of returns. Ghargori, Chan, and Faff (2007) find no relationship between SMB and
default risk. Aretz, Bartram, and Pope (2010) unify prior efforts by considering a
more comprehensive set of shocks to macroeconomic fundamentals and find that the

FF factors embody much of the information contained in those fundamentals.

What most of the research into the economic meaning of the FF factors has in
common is a purely empirical perspective, often relying on previously established
links between fundamentals and stock returns. Most studies to date stop short of
developing a theoretical relationship between the FF factors and the variables that
act as a proxy for the hypothesised underlying economic risk factors. We propose

an explicit relationship between the value premium and earnings growth volatility.

Lakonishok, Shleifer, and Vishny (1994) and, similarly, Hall and Tochterman (2008)
find that the value premium is related to investor’s incorrect extrapolation of high
levels of historical earnings growth into the future. These results suggest that the
market is inefficient in pricing future growth volatility. We argue that the value
premium is in fact consistent with rational pricing once the relative effects of the

stochastic nature of earnings growth on value and growth stocks are accounted for.



3 Earnings growth volatility and the value premium

We examine the influence of volatile earnings growth on firm value in a stochastic
earnings valuation model, SEVM (Alcock, Mollee, and Wood, 2011). The basic build-
ing block of the SEVM is a differential equation for earnings expressed as a function
of a drift component that represents expected growth, and a variance component
that reflects the stochastic element of total earnings growth. Traditional models of
firm valuation capture the drift component of earnings growth and quantify its im-
pact on the market value of equity, but ignore the variance component. The SEVM
identifies the uncertainty surrounding future earnings growth as a source of value

that contributes to the market value of equity.

Farnings E; that grow over time at a constant rate g can be modelled using the
ordinary differential equation dF; = gE.dt. If we consider earnings growth to be
partly stochastic, then the growth rate has a non-zero drift and variance component
such that g; = g+ 0¥, where W, is a white noise process. In this case, the differential

equation for earnings is given by:
dE; = gEudt + o EydWy, (1)

where W, is a standard Wiener process® . In the SEVM, we assume that the earnings
of a firm with finite life 7" are continuously deposited into a bank account whose

current value, Ay, is given by:
t
Ay = / e 1) B ds. (2)
0

Equity is modelled as a call option on the balance of this bank account. The variation

in equity, dP, is then given by:

oP oP oP . 19°P .,
AP = 22 dA + SdE + = odt + 52 (AB)?,

where dA = (E 4 rpA)dt and (dE)* = o2dt.

3 The earnings of most firms cannot be guaranteed to be a strictly positive process. Valuing firms with
periods of negative earnings in any of the current valuation frameworks requires some restrictive assumptions
be placed on the earnings process. For example, the DCF can value firms with negative earnings if the timing
and value of any negative earnings are anticipated. For the model described above, if the true earnings process,
E, is bounded below by —k then we can define E; = E;+£ to be a strictly positive earnings process governed
by a GBM (1). This is less stringent than requiring that the timing and value of any negative earnings are
anticipated. Rather we only require that the minimum of any negative earnings is anticipated.



Standard equilibrium arguments give the value of equity in terms of the partial

differential equation (PDE):

oP oP oP 0’pP
o+ (E+7rpA)r—+gE+—= + ~0°E?

1

where A represents the market price of earnings risk, the value of which will depend
upon the risk preferences of the marginal investor. This parameter is non-zero as it

is not yet possible to fully hedge earnings risk.

We set the auxiliary variable R; = %Z' H represents a call option on R;. The value
of H is given by the price of earnings (the price-earnings or PE ratio) that follows

the following PDE:

O?H
OR;>

5 T+ (- g)Rt)8—Rt + 50 Ry

—l—(g—rf—)\)H:O, (4)

The PDE for the price of earnings has the following boundary conditions:

2
OH 0OH
E—Fa—Rt—i—(g—rf—)\)H—O, along R; =0 (6)

In the absence of debt, the equity value at maturity is given by:

Pr = max (Ar,0) = Hp = max (Rp,0) = Ry. (7)

Earnings growth volatility affects the PE ratio, determined in (4) to (7), of growth
and value stocks differently. In absolute terms, earnings growth volatility adds greater
value to the equity of the growth firm than to that of the value firm. If investor re-
turns are measured in absolute terms, volatility is preferred in a growth firm as

opposed to a value firm (Figures 1(a) and (b)).

However, investors typically measure investment returns relative to the amount in-
vested. The relative effect of earnings volatility for both the growth and value firm
can be examined by scaling the PE ratios by the PE ratio for the o = 0 case. The PE
ratio calculated for ¢ = 0 is consistent with the PE ratio obtained using the DCF
PE ratio. The scaled PE ratios are presented in Figures 2(a) and (b). In relative
terms, earnings volatility adds value to both, the growth firm and the value firm.
However, given equal leverage, the relative increase in equity value is greater for the

value stock.



The difference between the influence of earnings growth volatility on the returns of
growth and value firms lies in the nonlinear nature of the contingent claim valuation.
If equity value is modelled as a contingent claim on future earnings of the firm, then
the volatility of future earnings is a major driver of value, and hence also of returns.
Farnings growth volatility will have an equal impact on the value of low and high
book to market firms only if the earnings drift is equal for both firm types. As
earnings risk is not hedgeable, the expected growth of earnings will affect the firm

valuation differently for growth and value firms.

Accordingly, earnings growth volatility will affect equity returns differently across
growth and value firms. Indirectly, earnings growth volatility affects the returns
on growth and value firm differently because earnings risk is not tradeable. In a
traditional DCF framework, earnings volatility represents a genuine surprise that is
not accounted for. This insight implies that in a traditional valuation model, the
value of a high book to market firm is relatively more underestimated than that
of a low book to market or growth firm, explaining the relative outperformance of
value firms. An increase in earnings growth volatility enhances the value of a high
book to market firm relatively more, compressing expected returns more severely in
relative terms, thus decreasing the value premium. Two main testable hypotheses

follow from this discussion:

H1: There is an inverse relationship between earnings growth volatility and the

value premium.

H2: To the extent that earnings growth volatility is reflected in the value premium,

it is significantly related to the cross section of stock returns.

4 Data and methodology

4.1 Firm data

We test each of our hypotheses on all NYSE, Amex and Nasdaq non-financial firms in
the cross-section of the CRSP monthly stock return and Compustat annual industrial
files from 1962-2010. Following Fama and French (1992) we form all accounting
variables at the end of June of year ¢, using data from the fiscal year-end ¢ — 1. At
the end of June in year ¢, stocks are allocated into equally-weighted decile portfolios

that are determined by earnings growth volatility cut-off points.



Earnings growth volatility is defined as the standard deviation of earnings (McInnis,
2010) that are measured between the end of year t and ¢+ 3. The portfolios are held
from July ¢ to June t + 1, and then rebalanced.

On the basis that earnings growth volatility produces significant variation in stock
returns, we form an earnings growth volatility characteristic factor. The earnings
growth volatility factor is obtained in two steps. First, we sort sample stocks accord-
ing to earnings growth volatility. Then we calculate the equally-weighted average
excess return of the resulting decile portfolios over the one-month T-bill. We take
the difference between the top and bottom 30% of decile portfolio excess returns to
mimic a portfolio that is long in high earnings growth volatility stocks and short
in low earnings growth volatility stocks. This procedure allows us to relate earn-
ings growth volatility directly to the value premium and other factors commonly

represented in empirical asset pricing.

4.2 Methodology

Hypothesis 1: The inverse relationship between HML and EGVOL

In order to test our first hypothesis, we run the following regression:

HMLt =« + ﬂlEGVOLt + BQMYPt + 53UIt + 54DSV%
+ B AT'Sy + B ST Sy + B F Xy + €& (8)

where HM L; is the value premium in month ¢, « is a constant, and EGV OL, the
variable of interest, is the earnings growth volatility factor in month ¢. As we predict
an inverse relationship between earnings growth volatility and the value premium,
we expect a negative sign on the coefficient 1. ¢; is an iid residual with zero mean.
The monthly data to estimate (8) covers the period 1987 (the first date for which
the Treasury data required to form ST'S and AT'S is available) to 2010.

Our choice of control variables in (8) follows Aretz, Bartram, and Pope (2010) who
present a comprehensive multi-factor model that unifies prior research into individ-
ual macroeconomic factors that may influence the value premium. Unless otherwise
indicated, all macroeconomic and financial data in this analysis is from Datastream.
We control for unexpected changes in the CPI in month ¢, denoted Ul;_; 4, that we
obtain as the residuals from estimating actual inflation as an MA(1) process (Fama
and Gibbons, 1984). DSV, are monthly changes in the aggregate firm survival prob-
ability, obtained from Aretz, Bartram, and Pope (2010).



Aretz, Bartram, and Pope (2010) recreate the original series from Vassalou and Xing
(2004) over an extended time period. AT'S; and ST'S; are the monthly average level
and the slope of the term structure proxied by the yields on 10-year and 3-month
US Treasuries from the Federal Reserve. F'.X; are monthly changes in the exchange

rate between the US$ and a broad trade-weighted basket of major currencies.

The control variable MY P represents news to one-year ahead expectations of in-
dustrial output growth and should capture innovations in cash flow expectations.
Given the strong conceptual link to our variable of interest, this control is crucial to
distinguishing the effect on HML we hypothesise from general fluctuations in output
growth expectations. Since the MY P factor is unobservable, we follow the approach
proposed in Lamont (2001), and create a factor-mimicking portfolio from a broad

set of base assets in two steps. First, we estimate:

ALNOUT 112 = BIMKTi 14+ BoLTGy—14 + BsMT G110 + BaHY G114 (9)
+ BsGLDi_14 + B6 SLOP E1987 4 375 LOP E1996—2002 + €

where ALNOUT is the log-change in actual industrial output growth from today,
t = 0, to twelve months from today, ¢t = 12. The base assets are the excess return
over the 1-month T-Bill from ¢ — 1 to ¢ on the market, denoted M KT;_;;, on
long- and medium-term government bonds, LT'G;_1; and MTG_14, on a high-
yield bond portfolio, HY G;_1, and on gold, GLD;_1;. We also include a slope
dummy on the market portfolio excess return in 1987, SLOPFE 9s7, and in 1996-
2002, SLOP E1996—2002, to allow for time variation in the resulting portfolio weight
for the market during the 1987 crash and the 1996-2002 internet bubble (Aretz,
Bartram, and Pope, 2010).

Given the restricted availability of the Treasury data, the study period for the esti-
mation of MYP is 1987 to 2010. Standard errors in (9) are corrected for heteroskedas-
ticity and autocorrelation using the Newey and West (1987) adjustment with lags
I = 11 to reflect the annual horizon of the analysis that is based on monthly data.
The results of this regression are shown in Appendix A. Following Lamont (2001),
we obtain the coefficients on the base assets from (9) and use them to estimate
the values of expected changes in industrial output growth over the next year. This
second step results in the variable MY P. We correct standard errors in (8) for the

generated regressor using the Murphy and Topel (1985) procedure.



Hypothesis 2: EGVOL and the cross-section of stock returns

We test this hypothesis in a number of different ways that we consider in turn. We
propose that the value premium at least partially reflects earnings growth volatility.
Since the value premium is significant in explaining the cross section of stock returns,
we expect earnings growth volatility to be significant too, separately from other
systematic risk factors. In order to examine this conjecture, we follow Cooper, Gulen,

and Schill (2008) and estimate the following Fama MacBeth regressions:

Ryt = o + J1EGVOLjy + BoM KTy + 3 ACCy + ByC APy + Bs NO Ay
+ B E P + 7 LEV; + BsI1SSi + BoLAG + B10L2AG; + P11 B My
+ B12M Vi + Bi13BHG6;; + $14BH36 + €54 (10)

where Rj;; is the return on firm ¢ in year ¢, « is a constant, and FGV OL;; is the
earnings growth volatility of firm ¢ measured as the standard deviation of earnings
between the end of year ¢t and ¢+ 3. We expect a negative sign on the corresponding
coefficient 1. This step employs annual data from 1962-2010. The use of geometri-
cally compounded annual firm returns mitigates market microstructure issues arising

from the use of monthly CRSP closing prices (Cooper, Gulen, and Schill, 2008).

MclInnis (2010) uses the standard deviation of realised earnings as a proxy for earn-
ings growth volatility. Our focus is on future earnings growth volatility. We proxy
for future earnings growth volatility using the standard deviation of actual future
earnings. Only the expectation of future earnings over ¢t +n can be priced at time ¢.
The quality of our proxy therefore depends on the correlation between expectations
of future earnings conditional upon past earnings information, and actual future
earnings. In support of this argument, Dichev and Tang (2009, 2008) document the

predictive power of past earnings volatility for the persistence of current earnings.

Given the vast literature on firm characteristics determining the cross-section of
stock returns, we include the following controls, largely following Cooper, Gulen,
and Schill (2008): M KT, is the firm’s familiar CAPM beta (Fama and French, 1992,
1993). ACC;; measures accruals (Sloan, 1996). C'AP; is capital expenditure and
investment (Titman, Wei, and Xie, 2004). NOA;; is the ratio of net operating assets
over total assets (Hirshleifer, Hou, Teoh, and Zhang, 2004). EP; is the earnings to
price ratio (Basu, 1983). LEVj; is leverage from Bhandari (1988). 15S;; represents
issuance as in Pontiff and Woodgate (2008).



Further, LAG;; and L2AG;; are one- and two-years lagged values of asset growth
(Cooper, Gulen, and Schill, 2008). MV}, is the size effect from Banz (1981); Keim
(1983). BM;; is the book to market effect documented in Rosenberg, Reid, and
Lanstein (1985) and Stattman (1980). BH6;; and BH36; are 6- and 36-month
(leading up to month ¢) buy and hold returns on firm i as proposed in DeBondt
and Thaler (1985) and Jegadeesh and Titman (1993). The variables in our empirical

analysis are defined as proposed by the original authors.

Having established the relationship between HML and EGVOL as well as between
the cross-section of stock returns and EGVOL, we combine the two perspectives and
examine the role of the EGVOL factor in pricing the Fama French 25 portfolios sorted

by size and book to market ratio. We run the following Fama MacBeth regressions:
Rijﬂg =a+ MKT,+ BoSMB; + B3sHML; + B4EGVOLy + s MOM; + € (11)

where R;;; is the excess return over the 1-month T-Bill in month ¢ on portfolio
ij where ¢ = 1,2,...,5 indicates the size (market value) bracket and j = 1,2,...,5
indicates the value (BM) bracket of the portfolio. « is a constant term. M KT; is
the market factor, SM B; is the size effect, and HM L, is the value premium. We
augment this model by the momentum factor M OM,; proposed in Carhart (1997).
Data on the market, size, value and momentum factors as well as the risk-free rate

are from Kenneth French’s website. This step employs monthly data from 1962-2010.

EGVOL; is our candidate earnings growth volatility factor. The EGVOL factor
represents the monthly excess return on a portfolio long in high volatility stocks and
short in low volatility stocks. Since volatility adds value in the stochastic earnings
valuation framework, we expect the excess return on the EGVOL factor to be, on
average, negative. We expect the EGVOL factor overall to detract from the cross-

section of stock returns and thus a negative sign on 4.

Following Hahn and Lee (2006) and in order to facilitate comparisons with the full
model in (11), we estimate a CAPM specification suppressing everything but MKT, a
Fama and French 3-factor specification with MK'T, HML and SMB, a corresponding
version with HML replaced by EGVOL, as well as a 4-factor model augmented by
MOM. In our comparisons, we largely focus on the explanatory power, measured by
the average adjusted R2, the consistence of the significance and magnitude of the

coefficient estimates and the pricing error measured by the constant term.



Daniel and Titman (2011) question the statistical power of asset pricing tests based
on the traditional characteristic-sorted portfolios. We repeat the estimation of (11)
using an expanded set of test assets including 100 (10x10) portfolios sorted according
to book to market ratio and systematic risk measured by 5-year rolling CAPM f’s.
Daniel and Titman (2011) examine three factor models proposed in the literature
and find that the new test assets seem more difficult to price as they reject several
of the proposed models. Evidence consistent with our hypotheses that is determined

using the 10x10 portfolios will significantly support the robustness of our findings.

Hypothesis H2 also implies that EGVOL affects value and growth portfolios differ-
ently. In order to test this implication, we repeat the Fama and French 25 portfolio
pricing exercise, but in the second stage of the Fama MacBeth regressions we add
an interaction term VAL x EGV OL that captures the differential effect of earnings
growth volatility on value portfolios defined as those portfolios that are not in the

lowest book to market bracket for each size bracket. We reestimate (11) as follows:

Riji = a+ BIMKT; + (2SM By + f3HM Ly
+ BEGVOLy + BsMOM; + 36V AL + 3;VAL x EGVOL, + ¢ (12)

While the coefficient on the dummy V AL itself is difficult to interpret in a Fama Mac-
Beth regression, our hypothesis suggests that the overall effect of earnings growth

volatility on value portfolios is negative, in other words we anticipate (54 + 37) < 0.

4.3  Descriptive statistics

Table 1 reports the financial and return characteristics of the first (lowest earn-
ings growth volatility) and tenth (highest earnings growth volatility) decile portfolio
alongside the spread between them. The time series average of the yearly cross-
sectional medians of earnings growth volatility for the tenth portfolio is substantially
larger than for the first portfolio. Low earnings growth volatility firms experience
stronger asset growth than their high volatility counterparts, and they are larger
in terms of assets and market values. Low earnings growth volatility firms display
relatively lower book-to-market ratios and relatively higher earnings-to-price ratios
alongside higher leverage. The return on assets generated by low earnings growth
volatility firms is higher than for high volatility firms, so are their six- and 36-month
buy-and-hold returns (momentum). Accruals as well as issuance are higher for low

earnings growth volatility firms than for their high volatility counterparts.



Table 2 provides information about the persistence of differences in earnings growth
volatility between the decile portfolios relative to their formation at the end of June
of year t. The spread between the first (lowest) and tenth (highest) earnings growth
volatility portfolios is highly significant not only in the formation year, but remains
significant five years prior to and five years following formation. The observation of

persistence in earnings is consistent with Frankel and Litov (2009).

Table 3 illustrates that our decile portfolios not only differ persistently in their earn-
ings growth volatility characteristics but also produce significantly different returns
at the time of formation and in the years around their formation. This observa-
tion provides preliminary support for our approach of forming an earnings growth

volatility factor to examine its influence on the cross section of stock returns.

Table 4 provides details on the earnings growth volatility factor as well as the Fama
and French and momentum factors. The mean value of the earnings growth volatility
factor is negative, which is consistent with our expectations. The value is close to zero
and thus might be easily overlooked at first, but its standard deviation is one of the
highest among the factors under consideration. Also, the earnings growth volatility
factor has the highest value of autocorrelation among all factors considered here,

implying a relatively higher degree of persistence.

The lower part of Table 4 shows the Pearson pairwise correlation coefficients between
the factors. As we conjecture in our theoretical proposition, there is a significant
negative correlation between the value premium and the earnings growth volatility
factor. There is also a significant positive correlation between the size factor and the
earnings growth volatility factor. It is conceivable that smaller firms are the ones
that exhibit higher earnings growth volatility, a characteristic potentially related
to younger firm age and maturity. We control for the size effect in our empirical

analysis in order to ensure our findings are not in fact a result of this effect.

5 Results

5.1 Hypothesis 1: The inverse relationship between HML and EGVOL

We first explore the influence of earnings growth volatility on the value premium
HML using the earnings growth volatility factor EGVOL that we have created. Table
5 shows that, consistent with our hypothesis, earnings growth volatility appears to

have a significant inverse relationship with the value premium.



If earnings growth volatility increases, holding all else equal, the price of value stocks
rises more than the price of growth stocks, thereby decreasing expected returns for
value stocks more than for growth stocks and, as a result, compressing the value pre-
mium. This relationship holds when controlling for a comprehensive set of macroe-
conomic variables that are commonly found to be significant in the determination
of the value premium. Our finding suggests that the uncertainty of earnings growth

represents a fundamental risk factor distinct from broad economic state variables.

Our empirical finding suggests that the value premium may be considered an anomaly
in empirical asset pricing because the traditional valuation models that produce this
result do not account for the value enhancing effect of uncertainty in future earnings
growth. Constant earnings growth can be accommodated in two different ways in
a DCF valuation. Either, the numerator is adjusted for changes in future earnings,
or, perhaps more readily, the denominator is modified. In other words, the interest
rate used to discount future earnings is adjusted to account for constant earnings
growth. Uncertainty in future earnings growth could theoretically be factored into
the discount rate by adjusting the risk premium. However, the traditional DCF
model offers no direct and explicit mapping mechanism between earnings growth

volatility and potential adjustments to the discount rate.

Our results highlight the subtlety of the value-enhancing effect of volatility. Volatility
is related to the value premium because its effect on firm value is dynamic in nature
as a result of the highly non-linear value function. Our results suggest that the
value premium is a product of the subtle interaction between drift and diffusion
parameters in the earnings process. The value premium appears to be a result of the
fact that the influence of volatility on firm value depends on the current value of the

drift parameter that represents the deterministic component of earnings growth.

Traditional DCF models only account for the deterministic component of growth.
Given differences in the relative importance of the deterministic and stochastic com-
ponents of the earnings process in a value firm (drift = 0) and a growth firm (drift
> 0), the value firm is relatively more undervalued in the traditional DCF model
than the growth firm. Our results suggest that in reality, investors do account for the
effects of volatility, hence why we find empirical evidence for the inverse relationship
between earnings growth volatility and the value premium. As a consequence, the
alternative source we suggest for the value premium is supportive of the rational

arguments in the debate seeking to determine the drivers of the value premium.



5.2 Hypothesis 2: EGVOL and the cross section of stock returns

Table 6 shows the results of our firm-level Fama MacBeth regression analysis when
considering a broad set of accounting and financial variables commonly found to be

significantly associated with the cross section of stock returns.

Consistent with our hypothesis, earnings growth volatility has a significantly nega-
tive effect on stock returns. Higher earnings growth volatility adds value and thus
decreases expected returns. Moreover, the results show the commonly reported fail-
ure of the CAPM to explain the cross-section of stock returns as the market factor is
insignificant. Market value, our proxy for the size effect, and momentum, proxied by
the past 6- and 36-month buy-and-hold returns on each stock, are also insignificant.
On the other hand, the book-to-market effect, i.e. the value premium, remains signif-
icant in the presence of earnings growth volatility. This is not inconsistent with our
theoretical proposition as we postulate that the value premium partly reflects infor-
mation about earnings growth volatility. However, we do not rule out that the value

premium contains price-sensitive information beyond earnings growth volatility.

Our result is consistent with recent findings in Penman and Reggiani (2011) and
Penman, Reggiani, Richardson, and Tuna (2011) that earnings information is a firm
characteristic that is significantly related to firm returns. Their proposed accounting-
based explanation suggests that value firms are inherently riskier than growth firms
since they carry a higher value of deferred, risky earnings on their balance sheet.
Our results suggest that the actual value of the diffusion parameter in the earnings
process, i.e. the actual amount of earnings risk, may in fact be identical in the value

firm and in the growth firm.

However, the differential effects of risky earnings on firm value are dynamic and
non-linear, driven by the drift component that can by definition not be identical
between a growth firm and a value firm. Intuitively, the upside inherent in earnings
growth volatility appears to be more valuable in an otherwise stabilised value firm
than in a growth firm where a certain amount of earnings growth (and uncertainty)

is a natural characteristic.

The inverse relationship we identify between earnings growth volatility and stock
returns is also consistent with Donelson and Resutek (2011). They argue that their
finding contrasts with previous studies documenting no relation between earnings

risk and returns (Frankel and Litov, 2009; McInnis, 2010) because they use a more



appropriate measure of earnings volatility. Our results suggest that apart from suit-
able metrics, an appropriate choice of valuation framework is an alternative means

of establishing the effect of earnings growth volatility on stock returns.

Having established the direct relationship between earnings growth volatility and
the value premium, as well as the influence of earnings growth volatility on stock
returns, we also examine the role of earnings growth volatility in a Fama and French
25 portfolio pricing exercise (see Table 7). The first set of results reiterates the
difficulties of the CAPM in explaining the cross-section of stock returns. The Fama
and French three-factor model achieves a significant improvement in explanatory
power. When we replace the value premium by the earnings growth volatility factor,
the explanatory power remains broadly constant, confirming the close relationship
between earnings growth volatility and the value premium from the perspective of
their relative information content for asset pricing. The inclusion of the momentum
factor improves the explanatory power of the model further while also considerably

reducing the pricing error measured by the magnitude of the constant coefficient.

When we add the earnings growth volatility factor to this model, two insights are
worth noting. First, the explanatory power continues to improve. Second, both the
value premium and the earnings growth volatility factor significantly contribute to
explaining the cross-section of stock returns. This result is consistent with our finding
on the firm level and reiterates the relationship between earnings growth volatility

and the value premium.

In order to explore the differential effect of earnings growth volatility on growth and
value stocks further, we analyse a slope dummy that reflects the interaction between
a portfolio consisting of value stocks and earnings growth volatility. The overall effect
of earnings growth volatility on value firms is significantly negative, confirming our
expectations that earnings growth volatility affects growth firms differently from

value firms.

We interpret our finding as direct evidence that the value-enhancing effect of uncer-
tainty in earnings growth appears to be relatively stronger in value stocks. There-
fore, the resulting reduction in expected returns is more severe relative to growth
stocks, producing the observed differential effect on characteristic portfolio returns.
Our finding implies that investors rationally account for earnings growth volatil-
ity in firm valuation, although the traditional valuation framework has no scope to

accommodate this factor explicitly.



Our finding suggests therefore that it is merely a consequence of the incomplete
description of firm value in the traditional valuation framework that gives rise to
perceived valuation anomalies such as the value premium. Overall, our explanation
of the value premium is broadly consistent with a rational risk-based perspective on

this phenomenon.

For robustness, we also report the results of our asset pricing exercise when using the
alternative test assets. Table 8 shows that our findings in relation to the significance
of earnings growth volatility in explaining the cross-section of stock returns persist
when considering these new test assets. The same is true for the inverse direction
of the relationship we propose. Daniel and Titman (2011) argue that tests of factor
models using the newly created test assets they propose have significantly higher
power than test on portfolios that are sorted according to size and book to market
only. The consistence of our findings suggest that the results we propose are robust
to the application on these test assets that are arguably harder to price than the

traditional Fama and French (1992, 1993) test assets.

6 Conclusion

In this study, we propose that the value premium may result from the uncertainty
of future earnings growth. We show that the stochastic earnings valuation model
may be an appropriate alternative valuation framework. Using this framework, we
demonstrate that the value premium is a natural consequence of the fact that un-
certainty enhances firm value relatively more for high book to market firms than for
low book to market or growth firms. We examine the resulting testable hypotheses
empirically. Our main results as well as a set of robustness tests lend support to our

argument.

There appears to be a significant inverse relationship between the value premium
and earnings growth volatility. This relationship is mirrored in a panel study of firm
returns. A set of asset pricing tests also reveal a significant inverse relationship be-
tween the cross-section of stock returns and earnings growth volatility. In summary,
earnings growth volatility enhances the value of high book to market firms more
than for low book to market firms, thereby compressing relative expected returns

and thus the value premium.



The debate about the economic fundamentals driving the value premium is generally
between rational explanations that involve the interpretation of the value premium
as a compensation for risk, and irrational explanations, that view the value premium
as a result of cognitive biases for instance. Within the context of this debate, our
findings lend support to the rational explanation for the value premium. Once the
effect of earnings growth volatility is suitably incorporated into firm valuation, the

value premium emerges as a natural and rational consequence from the model.

On a broader scale, our findings suggest that higher-order moments of earnings and
earnings growth are important variables in the determination of firm value. Ignor-
ing these parameters may give rise to inappropriate valuations. In conclusion, our
findings suggest that incomplete valuation models may have contributed to the con-
fusion surrounding the determinants of the value premium. Higher-order moments
governing a firm’s earnings process are relevant in firm valuation, and these moments
need to be accounted for in order to avoid perceived valuation anomalies such as the

value premium.
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7 Figures and Tables
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(a) PE Ratios for a ‘Growth’ firm: Expected (b) PE Ratios for a ‘value’ firm: Expected Growth
Growth of Earnings, g = 0.2. of Earnings, g = 0.

Flg 1. PE ratios as a function of debt and earnings volatility for ‘growth’ and ‘value’ firms with r = 0.07,
T=5Ey=1,Ay=0.

scaled PE
scaled PE0

(a) Expected Growth of Earnings, g = 0.2. (b) Expected Growth of Earnings, g = 0.

Flg 2. Scaled P/E as a function of debt and growth for the case r = 0.07, T =5, Eg = 1, Ap = 0.
Earnings volatility values include ¢ = 0,0.1,...,0.5. The PE ratio’s are scaled by the PE ratio for o = 0.



Earnings growth volatility deciles: Financial and return characteristics

Decile 1 (Low) 2 3 4 5 6 7 8 9 10 (High) Spread (1-10) t (spread)
EGVOL 0.03981 0.08316 0.12758 0.18106 0.24897 0.34187 0.48763 0.77848 1.46852 4.29631 -4.257 -14.21
ASSETG 0.08978 0.09034 0.09234 0.09194 0.09455 0.09255 0.08959 0.07849 0.07584 0.05782 0.032 3.75
ASSETGL 0.09253 0.09088 0.09239 0.09416 0.09467 0.09054 0.08444 0.08551 0.07633 0.06989 0.0226 2.69
ASSETS 685.89 417.84 304.39 237.51 185.86 127.02 100.97 74.8 54.33 42.49 634.4 7.65
MV 618.61 367.69 268.05 206.2 169.79 123.92 101.61 75.35 59.59 44.5 574.1 6.93
MV-AVG 3329.94 2205.92 1573.46 1183.38 1089.77 801.11 656.5 380.3 327.24 210.59 3119.3 6.14
BM 0.60502 0.65421 0.67494 0.68513 0.69018 0.71795 0.71719 0.72869 0.74635 0.75551 -0.15 -2.04
EP 0.07312 0.07565 0.0748 0.07355 0.07149 0.06858 0.06332 0.04958 0.04241 0.02714 0.046 5.64
LEVERAGE 0.27619 0.26118 0.23692 0.22369 0.21573 0.2025 0.19167 0.18033 0.16296 0.16791 0.108 7.15
ROA 0.16225 0.15682 0.15412 0.14945 0.14567 0.13856 0.13085 0.10794 0.09474 0.06797 0.0943 16.34
BHRETG6 0.06991 0.07226 0.07623 0.08311 0.07869 0.0799 0.08187 0.06635 0.04387 0.02802 0.0419 1.17
BHRET36 0.43984 0.42088 0.39899 0.3906 0.35985 0.32039 0.25826 0.15286 0.09133 -0.03139 0.471 6.75
ACCRUALS -0.03268 -0.03162 -0.02947  -0.03057 -0.02891  -0.02857 -0.02792  -0.02655 -0.02471 -0.02317 -0.0095 -2.06
ISSUANCE 0.26867 0.2246 0.22217 0.21377 0.22101 0.17545 0.19178 0.20731 0.16598 0.15292 0.116 3.58

Table 1: At the end of June each year t of the study period, stocks are allocated into deciles based on earnings growth volatility defined as the standard deviation of earnings between
the end of year ¢ and t 4 3. The table reports the financial and return characteristics at the end of year t — 1. The numbers in each cell are time series averages of yearly cross-sectional
medians, except MV-AVG which is the time-series average of yearly cross-sectional mean capitalisation. All numbers except ASSETS, MV and MV-AVG are in decimal form.



Average annual earnings growth volatility within decile portfolios in event time

YEAR 1 (Low) 2 3 4 5 6 7 8 9 10 (High) (1-10) t (spread)
-5 0.1094 0.1361  0.1745 0.2103 0.2518 0.3149 0.3833 0.5362  0.6463 0.8245 -0.7151 -14.8
-4 0.1032 0.1383  0.1731  0.2127  0.2475 0.3012 0.3975  0.5361 0.69 0.8931 -0.7899 -15.74
-3 0.0987 0.1317  0.167  0.2079  0.2469 0.2989 0.3982  0.574  0.7738 0.9758 -0.8771 -18.86
-2 0.0835 0.1171  0.1539  0.1949 0.2418 0.3022 0.4202 0.6617 1.0782 1.7705 -1.6871 -16.45
-1 0.058 0.0959 0.1362 0.1861 0.2464 0.3269 0.4539 0.7339  1.3463 3.1767 -3.1187 -15.26
0 0.0398 0.0832 0.1276  0.1811 0.249 0.3419 0.4876  0.7785 1.4685 4.2963 -4.2565 -14.21
1 0.0579 0.0956  0.1348 0.1851 0.2453 0.3336 0.4684  0.766 1.3695 3.1516 -3.0938 -15.31
2 0.0834 0.1168 0.1511  0.1982 0.2436  0.3156 0.4318 0.7111  1.1235 1.8012 -1.7178 -16.62
3 0.0993 0.1303 0.1646  0.2027 0.2445 0.3123 0.4127 0.6479  0.8406 0.9047 -0.8054 -18.29
4 0.106 0.1351  0.1652  0.2051 0.244  0.2994 0.3981  0.5522  0.7292 0.8213 -0.7153 -18.13
5 0.1098 0.1362 0.164 0.206 0.2398 0.2977 0.3759  0.5205 0.6522 0.7811 -0.6713 -18.57

Table 2: At the end of June each year t of the study period, stocks are allocated into deciles based on earnings growth volatility defined as the standard deviation of earnings between

the end of year t and ¢+ 3. Equally weighted decile portfolios are formed based on June ¢ earnings growth volatility cut-off points. The portfolios are held for one year from July ¢ to June
t 4+ 1, and then rebalanced. The table reports the table reports average annual earnings growth volatility figures for the decile portfolios for 10 years around their formation in June ¢.



Average annual raw decile portfolio returns in event time

YEAR 1 (Low) 2 3 4 5 6 7 8 9 10 (High) (1-10) t (spread)
-5 0.1163 0.111 0.0983 0.0766 0.0813 0.0653 0.0506  0.0396 0.02 0.0081 0.1081 2.34
-4 0.1159 0.1138  0.1021  0.0866  0.0906 0.0778 0.0564 0.0453  0.0091 0.0052 0.1108 2.41
-3 0.1222 0.1083  0.1021  0.0998  0.0879 0.076 0.0443  0.031 0.0217 -0.0081 0.1302 3.02
-2 0.1183 0.1125 0.1054  0.103 0.0914  0.0756 0.067  0.0247  -0.0013 -0.039 0.1573 3.72
-1 0.117 0.1142 0.1133 0.1061 0.0915 0.0872 0.0664 0.0253 -0.0214 -0.0708 0.1878 4.39
0 0.1136 0.1033 0.0999 0.0861 0.0768 0.0719 0.0531 0.0265 -0.0336 -0.0724 0.1861 4.25
1 0.1123 0.1014 0.0897  0.079  0.0736 0.0631 0.0449 0.0156 -0.0144 -0.0487 0.161 3.59
2 0.1126 0.1039  0.0847 0.0726  0.0599 0.0334 0.0349 0.0076  0.0075 0.005 0.1076 2.32
3 0.0973 0.0879  0.0891 0.0753  0.0583 0.055 0.0442  0.0292  0.0332 0.0027 0.0945 1.98
4 0.0949 0.0946  0.0865 0.0793 0.0655 0.0642 0.0579 0.0406  0.0291 0.0039 0.0909 1.96
5 0.0917 0.0953 0.0832 0.0779 0.0755 0.0726 0.0542 0.0392  0.0384 0.0191 0.0725 1.6

Table 3: At the end of June each year t of the study period, stocks are allocated into deciles based on earnings growth volatility defined as the standard deviation of earnings between

the end of year tt and ¢t + 3. Equally weighted decile portfolios are formed based on June t earnings growth volatility cut-off points. The portfolios are held for one year from July ¢ to
June ¢t + 1, and then rebalanced. The table reports the table reports average annual decile portfolio return figures for 10 years around their formation in June t.



Summary statistics of the Fama and French (1992, 1993) factors and the EGVOL factor

MKT SMB HML MOM  EGVOL RF
Mean 0.4812 0.2247 0.4357 0.8579 -0.0004  0.4596
Standard deviation  4.3607 3.1787 2.8615 3.9945 4.2027 0.2237
Autocorrelation 0.0544 0.0608 0.1380  -0.0251 0.1995 0.9539
Obs 552 552 552 552 552 552
Correlation MKT SMB HML MOM  EGVOL RF
MKT 1.0000
SMB 0.3015 1.0000
HML -0.4003  -0.2758  1.0000
MOM -0.0774  0.0180  -0.1227  1.0000
EGVOL 0.3983 0.7311  -0.3592  -0.0795 1.0000
RF -0.0896 -0.0651  0.0311  -0.0036  -0.1388 1.0000

Table 4

The table shows the summary statistics of the Fama French factors obtained from Kenneth French’s website.
The EGVOL factor is obtained from sorting sample stocks according to earnings growth volatility, calculating
the average excess return of the resulting decile portfolios and taking the difference between the top and
bottom 30% of decile portfolio excess returns.

Factor regressions of HML on EGVOL and macroeconomic variables

Variable Coefficient ~ Standard error  z-Statistic P >z  95% Confidence interval
EGVOL -0.416%** 0.040 -10.300 0.000 -0.496 -0.336
Ul 103.975%* 62.954 1.650 0.100  -20.019 227.968
DSV 0.589%** 0.242 2.430 0.016 0.112 1.066
ATS 0.923 3.840 0.240 0.810 -6.640 8.486
STS -0.009 0.092 -0.100 0.923 -0.190 0.172
FX 22.624%%* 8.457 2.680 0.008 5.967 39.281
MYP -24.639%* 17.179 -1.430 0.153  -58.473 9.196
Constant 0.753 0.376 2.000 0.047 0.012 1.494
Observations 256
R? 0.3672

Table 5

The table reports the results from an OLS time series regression of the value premium (HML factor) on
earnings growth volatility (EGVOL) and the set of macroeconomic control variables. The standard errors,
in parentheses, are corrected for the bias induced through the generated regressors MYP using the Murphy
and Topel (1985) procedure. Significance is indicated as follows: *** p<0.01, ** p<0.05, * p<0.10.



Fama MacBeth regressions of firm-level returns on EGVOL and controls

Variable Coefficient ~ Standard error  t-Statistic P > [t|  95% Confidence interval
EGVOL -0.014%%* 0.003 -4.050 0.000 -0.021 -0.007
MKT -0.034 0.028 -1.190 0.242 -0.091 0.024
ACC -0.025 0.095 -0.260 0.794 -0.216 0.166
CI -0.004 0.403 -0.010 0.993 -0.818 0.810
NOA -0.001 0.021 -0.050 0.960 -0.044 0.042
EP 0.133 0.082 1.620 0.113 -0.033 0.298
LEV -0.010 0.022 -0.450 0.654 -0.054 0.034
ISS -46219.530 50435.730 -0.920 0.365 -148076.500  55637.490
LAG -0.092%** 0.031 -2.940 0.005 -0.155 -0.029
L2AG -0.028 0.026 -1.060 0.295 -0.081 0.025
BM 0.005%** 0.001 3.790 0.000 0.002 0.008
MV 0.000 0.000 0.100 0.923 0.000 0.000
BH6 -0.007 0.020 -0.330 0.744 -0.047 0.034
BH36 -0.006 0.006 -1.040 0.304 -0.019 0.006
Constant 0.116%** 0.030 3.930 0.000 0.057 0.176
Observations 58,932

R? 0.1123

Table 6

Annual stock returns over the study period are regressed on accounting and return-based controls. Coefficient
estimates refer to time-series averages of cross-sectional regression coefficients obtained from the annual cross-
sectional regressions. The standard errors, in parentheses, are adjusted for autocorrelation. R? is an adjusted
average value. Standard errors are adjusted for autocorrelation. All variables are winsorised at the 1st and
99th percentiles. Significance is indicated as follows: *** p<0.01, ** p<0.05, * p<0.10.



Fama MacBeth regressions of the Fama and French (1992, 1993) 25 portfolios
on EGVOL and controls

FF25 I 11 111 v % VI
MKT -0.549  -0.669%*  -1.433%**  _0.097 -0.225 -0.378
(0.433)  (0.331) (0.419) (0.359)  (0.365) (0.377)
SMB 0.181 0.222 0.194 0.243* 0.262*
(0.146) (0.142) (0.145)  (0.142) (0.142)
HML 0.459%%* 0.489%¥%  0.467FFF  0.591%¥*
(0.142) (0.143)  (0.142) (0.157)
EGVOL -0.549%* -0.490%%  -0.936%**
(0.253) (0.247) (0.278)
MOM 2.379%%% 2 3TRFRX ] 75E%K
(0.764)  (0.764) (0.770)
VAL -0.159*
(0.086)
VAL*EGVOL 0.627%¥*
(0.185)
Constant 1.302FF%  1A75%F 1.949%FF  0.644%  0.737FF  0.971%%*
(0.374)  (0.300) (0.401) (0.341)  (0.343) (0.369)
R2 0.24 0.47 0.47 0.47 0.53 0.55
No. obs. 13,800 13,800 13,800 13,800 13,800 13,800

Table 7

The table displays the coefficient estimates alongside their standard errors from a set of Fama MacBeth
regressions of the Fama and French 25 portfolios sorted according to size (market value) and book to market
ratio in different specifications over the study period. Coefficient estimates refer to time-series averages of
cross-sectional regression coefficients obtained from the annual cross-sectional regressions. R? are adjusted
average values. The standard errors, in parentheses, are adjusted for autocorrelation. Significance is indicated
as follows: ¥** p<0.01, ** p<0.05, * p<0.10.



Fama MacBeth regressions of Daniel and Titman (2011) 100
portfolios on EGVOL and controls

DT100 I II 111 v %
MKT -0.002 -0.004 -0.005* -0.001 -0.002
(0.003)  (0.003) (0.003) (0.003) (0.003)
SMB 0.006%**  0.005%*  0.008**%*  0.006%**
(0.002) (0.002) (0.002) (0.002)
HML 0.006%** 0.005%**%  (.005%%*
(0.002) (0.002) (0.002)
EGVOL -3.331 % -1.921 %%
(0.701) (0.610)
MOM 0.008%* 0.006
(0.004) (0.004)
Constant ~ 0.010%%%  0.006%**  0.008***  0.004* 0.005%*
(0.002)  (0.002) (0.002) (0.002) (0.002)
R? 0.16 0.24 0.23 0.24 0.24
N 55,200 55,200 55,200 55,200 55,200

Table 8

The table displays the coefficient estimates alongside their standard errors from a set of Fama MacBeth
regressions of the Daniel and Titman 100 portfolios sorted according to systematic risk (CAPM ) and book
to market ratio in different specifications over the study period. Coefficient estimates refer to time-series
averages of cross-sectional regression coefficients obtained from the annual cross-sectional regressions. R? are
adjusted average values. The standard errors, in parentheses, are adjusted for autocorrelation. Significance

is indicated as follows: *** p<0.01, ** p<0.05, * p<0.10.



Appendix

A Results for the estimation of future output growth

Panel (a) OLS

Variables Coefficient ~ Standard error  t-Statistic P > |[¢|
Market portfolio excess return 0.0022** 0.0010 2.14 0.033
Long-term government bond excess return t0- t-1 0.0400 0.1557 0.26 0.797
Medium-term government bond excess return t0- t-1 -0.2670 0.2120 -1.26 0.209
High-yield bond excess return t0- t-1 0.2696*** 0.0944 2.86 0.005
Gold excess return t0 - t-1 -0.0423 0.0656 -0.65 0.519
Slope dummy market portfolio excess return (1987) -0.0022 0.0018 -1.25 0.212
Slope dummy market portfolio excess return (1996-2006) -0.0001 0.0013 -0.10 0.923
Constant 0.0186%*** 0.0065 2.87 0.004
Observations 256
R? 0.0417
Panel (b) Newey-West, lag | = 11
Variables Coefficient ~ Standard error  t-Statistic P > |[¢|
Market portfolio excess return 0.0022 0.0014 1.6 0.112
Long-term government bond excess return t0- t-1 0.0400 0.1107 0.36 0.718
Medium-term government bond excess return t0- t-1 -0.2670 0.2001 -1.33 0.183
High-yield bond excess return t0- t-1 0.2696** 0.1167 2.31 0.022
Gold excess return t0 - t-1 -0.0424 0.0694 -0.61 0.542
Slope dummy market portfolio excess return (1987) -0.0022 0.0010 -1.61 0.108
Slope dummy market portfolio excess return (1996-2006) -0.0001 0.0010 -0.09 0.929
Constant 0.0186 0.0187 1.00 0.320
Observations 256
R? n/a

Table A.1

The table displays the coefficient estimates alongside their standard errors from an OLS regression (Panel
(a)) of future industrial output growth on a set of base assets. R? are adjusted values where applicable. In
Panel (b), the standard errors are corrected for autocorrelation using Newey West HAC standard errors with
| = 11. Significance is indicated as follows: *** p<0.01, ** p<0.05, * p<0.10.



