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Product Market Competition and Equity Returns

ABSTRACT

We develop an analytically tractable equilibrium model to examine the link between firm com-

petition and stock returns. Firms sell their products to consumers in an oligopolistic product

market. Investors provide financing to firms and receive firm profits as investment returns. This

implies that more profitable firms earn higher returns, and allows us to quantify a premium such

firms earn relative to their less profitable industry peers. The model further suggests that the

size, value, and investment effects may partly arise at the industry level. We provide empirical

support for the model’s predictions.



This paper develops a model that links the competitive structure of product markets to

firms’ expected equity returns. As noted by Hou and Robinson (2006), this link, while quite

intuitive, has largely been unexplored both theoretically and empirically. On the empirical

side, Hou and Robinson document a negative relation between equity returns and industry

concentration. Hoberg and Phillips (2009) find that high industry-level stock market valuation,

investment, and financing precede low stock returns in competitive industries.1 In fact, there are

reasons to believe that the nature and extent of product market competition can affect expected

returns. Firms’ operations consist of a series of activities. They perform initial market research,

develop appealing products, secure financing from investors, engage in production, and finally

sell the products to consumers. The nature of competition in product markets affects firms’

behavior in almost every phase of this process. Firms’ product market strategies influence their

profits, free cash flows, and investors’ valuation of these cash flows in financial markets. In

short, product market competition can be value-relevant.

We explicitly model the interaction between investors, firms, and consumers in the presence

of oligopolistic product market competition. Risk-averse consumers make optimal purchase

decisions while facing uncertainty about the future performance of firms’ products. Firms seek

to maximize their expected profits net of production costs, conditional on their competitors’

product market strategies. Competition affects firms’ value because equilibrium prices of their

products are affected by the output choices of their rivals. Investors optimally allocate funds

to maximize their expected utility, thereby providing financing to firm production. At this

financing stage the technological progress that firms will be able to make is uncertain, and so

are the future selling prices of their products. This makes firm earnings and equity payoffs risky,

for which investors command compensating expected returns. This way, firm competition in

product markets connects to expected returns in equity markets.

Our model makes two primary theoretical contributions. First, it predicts that firms with

higher profits per risk, as measured by the earnings-to-price ratio (EPR), should earn higher

subsequent returns. In fact, this is a restatement of our model’s premise that firms distribute

profits as a stream of dividends, which is valued by investors at the firms’ market capitalization.

1In addition, Gaspar and Massa (2006) show that firms that enjoy market power and those that operate in
concentrated industries have lower idiosyncratic return volatility, while Irvine and Pontiff (2008) associate the
positive temporal trend in average idiosyncratic volatility to more intense competition in product markets.
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Our model allows us to analyze how the profits are determined in oligopolistically competitive

product markets. Intuitively, firms that are more profitable than their industry peers can

generate larger cash flows per risk. This is the source of the higher returns on their equity,

which we call the competition premium. Since the competition is presumably stronger among

firms of similar size within an industry, we expect that the competition premium is larger

conditional on the firms’ size.

The second contribution links within-industry variation in firm characteristics to expected

returns. Specifically, we provide sufficient conditions under which firms with smaller size,

higher book-to-market ratios, and lower investment relative to their product market rivals earn

higher expected returns, and discuss when these conditions may be satisfied. This suggests the

possibility that the existing size, value, and investment effects partly originate at the industry

level, but the degree of industry origination will be time-varying.2

In the empirical part of the paper we provide evidence consistent with the model’s pre-

dictions. We compute individual firms’ EPR in excess of their industry averages, which are

designed to gauge the firms’ profitability relative to their industry peers’. Sorting firms on this

measure, we find that firms with higher industry-excess EPRs earn higher subsequent returns.

Specifically, the zero-cost portfolio that is long the highest and short the lowest excess EPR

quintiles earns an average value-weighted return of 38bp per month (t = 3.07), which is an

estimate of the competition premium. This effect is particularly strong when firms of like-size

are compared, to which competition is supposed to be more relevant. In a double sort on

size and excess EPR, the competition premium is statistically significant at 1% for all the size

quintiles but the largest, ranging between 39bp and 72bp. These premia barely change upon

risk-adjustment and deliver the four-factor alphas ranging from 24bp to 72bp, all of which

are significant. This result is robust to additionally conditioning on the book-to-market ratio

characteristic, to alternative industry classifications, and to alternative earnings measures. We

further highlight the difference between our excess EPR portfolios and the raw EPR portfolios,

whose return dispersion significantly shrinks after controlling for the value factor, a property

known since Fama and French (1996).

2For these empirical regularities, see, among others, Fama and French (1993, 1996) and Daniel and Titman
(1997) for the size and value effects, and Titman, Wei and Xie (2004), Anderson and Garcia-Feijóo (2006), and
Xing (2008) for the investment effect.
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Our paper adds to the growing literature that strives to explain stylized facts in equity mar-

kets by linking expected returns to firms’ real activity. For example, in the real options models

of Berk, Green and Naik (1999) and Carlson, Fisher, and Giammarino (2004), in the neoclas-

sical model of Zhang (2005), and in the endogenous pricing-kernel model of Sagi, Spiegel, and

Watanabe (2009), firms’ physical investment plays a critical role in generating such empirical

regularities as the size, value, and investment effects. The models by Gomes, Kogan, and Zhang

(2003), Kogan (2004), and Cooper (2006) share similar features. In contrast, the current paper

seeks the explanation in product market competition.

Aguerrevere (2009) analyzes how competition in a product market affects the relation be-

tween firms’ real investment decisions and the dynamics of their asset returns. Using a real

options model, he shows that firms in more competitive industries earn higher returns during

times of weak demand, while firms in more concentrated industries earn higher returns during

times of strong demand. In his model, multiple identical firms choose optimal output levels of

a homogeneous product to maximize profits facing an exogenously given demand curve. The

firms also make investment decisions to maximize their value, given as the risk-neutral value

of future cash flows. In contrast, while firms in our model likewise maximize profits, they do

not have an option to expand their productive capacity. This makes the model tractable de-

spite the heterogeneity of firms, multiplicity of products, the additional inclusion of optimizing

consumers and investors, and market clearing in both the product and equity markets. This

implies that the pricing kernels for firm products and equities are endogenously determined in

their respective markets. Regarding the models’ implications, Aguerrevere (2009) studies the

important link between beta and the book-to-market ratio, whereas we analyze the relation

between expected returns and firm characteristics such as intra-industry profitability, size, the

book-to-market ratio, and investment, for some of which we provide empirical evidence.

The remainder of the paper is organized as follows. The next section presents the model

and analytically solves for its unique equilibrium. Section 2 examines the relation between firm

characteristics and expected returns. Section 3 provides empirical evidence for the model’s

predictions. The last section concludes.
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1. A Model of Product Market Competition

1.1 Overview

The model features three dates and three types of agents: firms, consumers, and investors.

At date 0, investors make investment decisions to fund their retirement, while facing uncer-

tainty about the technological progress that firms can make. This provides financing to firm

production. Firms choose optimal output to maximize their expected profits, taking into ac-

count consumers’ downward sloping demand curve that they will face in the product markets.

At date 1, consumers purchase firms’ products to maximize their expected utility under un-

certainty about product performance. Firm profits are distributed to investors in the form of

equity returns. At date 2, all uncertainty is resolved and consumers derive their utility. Below

we provide the details about these agents, starting with the consumers.

1.2 Consumers

Throughout the paper, a lower case italic letter represents a scalar, a lower-case bold letter

a vector, and an upper-case bold letter a matrix. There is a single consumption good that

serves as the numeraire of the economy. At date 1, consumers make their purchase decisions

by allocating their exogenous endowment wC1
to the n products manufactured by firms and

a risk-free bond. The bond is in infinitely elastic supply so that it pays a fixed gross interest

rate of Rf for the price of unity. Let qD be the n vector of consumer demand for the products.

Then, the consumers’ terminal wealth, wC2
, is given by

wC2
= s′qD +RfwC1

, (1)

s ≡ d−Rfp,

where d is the n vector of product performance measured in units of the single consumption

good, p the n vector of product prices, and s the n vector of what we call “excess performance,”

or the vector of net delivery of the consumption good from a unit purchase of each product

financed by a short position in the bond. d is a random vector distributed multivariate normally
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with mean � and variance Ψ,

d ∼ N(�,Ψ),

where � is an n vector and Ψ is an n by n symmetric positive definite matrix. �i, the i
th

element of �, is the expected performance of product i measured in units of the consumption

good. The under-bar indicates an index to a product here and throughout the paper.  ii, the

i’th diagonal element of Ψ, represents the degree of uncertainty about product i’s performance,

and therefore is a measure of the product’s reliability.  ij , the (i, j) off-diagonal element of Ψ

with i ∕= j, can be interpreted as the degree of substitutability between products i and j. We

will return to this point after deriving the price function for the products.

The consumers maximize expected negative exponential utility, defined over their terminal

wealth, wC2
, with constant absolute risk-aversion (CARA) coefficient �C :

max
qD

E1[u(wC2
)] = − exp(−�CCEC), (2)

CEC ≡ E1(wC2
)−

�C
2
Var1(wC2

), (3)

where CEC is the certainty equivalent of the consumers’ terminal wealth and the time subscripts

on the expectation and variance operators indicate conditioning on their information set at

date 1. Since wC2
is distributed normally, maximizing the CARA utility in (2) is equivalent to

maximizing the certainty equivalent in (3). This yields the first order conditions,

E1(d)−Rfp− �CVar1(d)qD = 0. (4)

Solving (4) for the date-1 product prices results in the price function for the n firms’ products,

p =
1

Rf
(�− �CΨq), (5)

where we have imposed the market clearing condition,

qD = q, (6)

and q is the vector representing the units of the n products supplied by the firms. q is deter-
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mined through firms’ profit maximization, which will be introduced below. As in a standard

mean-variance problem, the consumers’ expected excess “payoffs” are linear in supply:

E(s) = �CΨq. (7)

Note that the price function in (5) is equivalent to the reduced-form demand curve in a

Cournot-type competition with heterogeneous products (e.g., Vives (1999)). To see this, write

its i’th element as

pi =
1

Rf

⎛

⎝�i − �C

n
∑

j=1

 ijqj

⎞

⎠ ,

where qj is the j’th element of q. Each diagonal element of Ψ represents the effect of an increase

in a firm’s output on its own product price. Each off-diagonal element of Ψ,  ij , represents the

effect of a change in product j’s output level on the equilibrium price of product i. The larger

 ij , the stronger the effect of product j’s demand on product i’s equilibrium price. The closer

 ij to  ii, the closer substitutes products i and j are. When the two products are produced by

different firms,  ij represents the effect of a firm’s product market strategy (qj) on the other

firm’s equilibrium strategy (qi) and product value (pi), and hence the extent of “competitive

interaction” among the two firms. When the two products are manufactured by the same firm,

 ij measures cannibalization between them.

1.3 Firms

At date 0, k firms compete in the product market, recognizing that they will face the con-

sumers’ downward sloping demand curve in (5) when they sell their products in the next period.

At this stage, the expected performance � is still uncertain to firms because it will depend on

the technological progress that they will be able to make and its ultimate implementation dur-

ing the manufacturing phase. We express this uncertainty by assuming that � is distributed

multivariate normally with mean � and variance Σ,

� ∼ N(�,Σ), (8)
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where � is an n vector and Σ is an n by n symmetric positive definite matrix. The off-diagonal

elements of Σ represent the correlations among shocks to the firms’ technological innovations.

Firm i manufactures mi products. Its date-1 profit can be written as

�i = (pi − ci)
′qi, (9)

where pi, ci, and qi are mi vectors of firm i’s portions of the product price vector p, the

production cost vector c, and the output vector q, respectively, all of which have length n =
∑k

i=1mi. The firm maximizes its expected profit over the output:

max
qi

E0(�i) = [E0(pi)− ci]
′qi. (10)

The first order condition is

E0(pi)− ci +
∂E0(p

′
i)

∂qi
qi = 0. (11)

Here, differentiating firm i’s portion of Equation (5) by qi, we have

∂E0(p
′
i)

∂qi
= −

�C
Rf

Ψii, (12)

where Ψii is the mi by mi diagonal block of Ψ in the rows and columns corresponding to firm

i. Stacking the first order condition (11) across all firms using (12), (5), and (8) yields

�C(Ψ+GΨ)q = �−Rfc, (13)

where GΨ is the block diagonal matrix containing Ψii’s in the main diagonal:

GΨ ≡

⎛

⎜

⎜

⎜

⎜

⎜

⎜

⎝

Ψ11 0 ⋅ ⋅ ⋅ 0

0 Ψ22
. . .

...
...

. . .
. . . 0

0 ⋅ ⋅ ⋅ 0 Ψkk

⎞

⎟

⎟

⎟

⎟

⎟

⎟

⎠

.
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Solving for q gives the unique vector of the n firms’ equilibrium outputs,

q =
1

�C
(Ψ+DΨ)−1(� −Rfc). (14)

The firms distribute the maximized profits to their shareholders. When there are ℎi shares of

firm i’s equity outstanding, each share receives

�i/ℎi ≡ v1i (15)

as the dividend.

1.4 Investors

At date 0, investors are born with endowment, wI0 . They live for two periods and derive

utility from consumption, or equivalently, wealth at date 1. At date 0 they can invest in the

equities of the k firms operating in the industry and the risk-free bond. Let x be the k vector

of investors’ demand for the firms’ equities. The date-1 wealth of investors, wI1 , is given by

wI1 = Δv′x+RfwI0 , (16)

Δv ≡ v1 −Rfv0, (17)

where v0 is the k vector of date-0 share prices, v1 the k vector of dividends in (15), and Δv

the k vector of excess payoffs, i.e., the net payoffs from a zero-cost portfolio long one share of

each equity financed by a short position in the bond.

Investors maximize expected negative exponential utility defined over their date-1 wealth

with CARA coefficient �I :

max
x

E0[u(wI1)] = − exp(−�ICEI), (18)

CEI = E0(wI1)−
�I
2
Var0(wI1).

We assume that there is no information asymmetry between firms and investors, and therefore

use the same time subscript for the conditional expectation and variance above. In particular,
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this implies that the investors can solve the firms’ problems and know the optimal q in (14).

Thus, the maximized profit in (9) is linear in p and hence in �, and therefore is normally dis-

tributed. Maximizing the certainty equivalent, CEI , the first-order conditions of the investors’

optimization problem in (18) are:

E0(Δv)− �IVar0(v1)h = 0, (19)

where we have substituted the market clearing condition

x = h,

which is the k vector of ℎi’s. We will see that the choice of h does not affect expected returns

because it does not affect real production.

1.5 Equilibrium Returns

From Equation (19) we can compute expected returns once we calculate Var0(v1) and

E0(Δv), or more precisely E0(v1) embedded in the latter. First, using the expressions for the

equity payoff in (15), the firm profits in (9), and the consumers’ pricing in (5), the (i, j)’th

element of Var0(v1) is

ℂov0(v1i , v1j ) =
ℂov0(�i, �j)

ℎiℎj
=

q′
iℂov0(pi,p

′
j)qj

ℎiℎj
=

q′
iΣijqj

R2
fℎiℎj

, (20)

where Σij is the mi by mj block of Σ in the rows and columns corresponding to firms i and j,

respectively:

Σ ≡

⎛

⎜

⎜

⎜

⎝

Σ11 ⋅ ⋅ ⋅ Σ1k

...
. . .

...

Σk1 ⋅ ⋅ ⋅ Σkk

⎞

⎟

⎟

⎟

⎠

.

Note that the firm output vector q is not a random vector here, because the investors share

the same information set as the firms. Thus, from the i’th element of Equation (19), firm i’s
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expected excess payoff is

E0(Δvi) = �I
q′
i(Σi1q1 + ⋅ ⋅ ⋅+Σikqk)

R2
fℎi

=
�I
R2

fℎi
q′
iΣi⋅q, (21)

where Σi⋅ is the rows of Σ corresponding to firm i. For i ∕= j, Equation (21) indicates that

the covariance matrix of technological shocks, Σij, also measures how firm j’s output choice

affects firm i’s expected equity payoffs. For this reason, the elements of Σij, i ∕= j, can also be

considered measures of equity substitutability.

To compute date-0 share prices, first use Equations (11) and (12) to evaluate firm i’s max-

imized profit in (10):

max
qi

E0(�i) = −q′
i

∂E0(p
′
i)

∂qi
qi =

�C
Rf

q′
iΨiiqi. (22)

Then from Equation (15), firm i’s expected equity payoff is

E0(v1i) =
E0(�i)

ℎi
=

�C
Rfℎi

q′
iΨiiqi. (23)

By the definition of the expected excess payoffs in (17), firm i’s date-0 share price is

v0i = [E0(v1i)− E0(Δvi)]/Rf . (24)

Then, its expected excess return is

E0(Ri) =
E0(Δvi)

v0i
=

E0(Δvi)

[E0(v1i)− E0(Δvi)]/Rf
=

1

[E0(v1i)/E0(Δvi)− 1]/Rf
≡

1

1/f(mi, qi)− 1/Rf
,

(25)

where

f(mi, qi) ≡
1

1
E0(Ri)

+ 1
Rf

=
RfE0(Δvi)

E0(v1i)
=
�I
�C

q′
iΣi⋅q

q′
iΨiiqi

, (26)

which is the harmonic mean of firm i’s expected excess return, E0(Ri), and the gross risk-free

rate, Rf . This can be readily calculated from the solution for q in (14), and so can the expected

excess return. As noted earlier, the number of shares outstanding does not affect the expected

return because it does not influence real production.
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2. Firm Competition and Expected Returns

The general model presented in the previous section allows us to analyze the link between

product market competition and expected return. In this section, we examine the properties

of the equilibrium under tractable assumptions. We first derive the fundamental relation be-

tween the earnings-to-price ratio and expected return. We will also demonstrate that empirical

regularities such as the size, value, and investment effects can arise at the industry level.

2.1 An Analytical Example

For analytical tractability, assume the following parametrization:

Assumption 1 (Product homogeneity within a firm and common substitutability)

�i = �i1mi
, ci = ci1mi

, �i −Rfci > 0 ∀i,

Ψij =

⎧





















⎨





















⎩

&2i

⎛

⎜

⎜

⎜

⎜

⎜

⎜

⎝

1 
 ⋅ ⋅ ⋅ 



 1
. . .

...
...

. . .
. . . 



 ⋅ ⋅ ⋅ 
 1

⎞

⎟

⎟

⎟

⎟

⎟

⎟

⎠

if i = j,


&i&j1mi
1′mj

if i ∕= j,

Σij =

⎧





















⎨





















⎩

�2i

⎛

⎜

⎜

⎜

⎜

⎜

⎜

⎝

1 � ⋅ ⋅ ⋅ �

� 1
. . .

...
...

. . .
. . . �

� ⋅ ⋅ ⋅ � 1

⎞

⎟

⎟

⎟

⎟

⎟

⎟

⎠

if i = j,

��i�j1mi
1′mj

if i ∕= j,

where Ψij and Σij are the mi by mj block of Ψ and Σ, respectively, corresponding to the rows

and columns for firms i and j.

The inequality restriction requires that a project’s net risk-neutral payoff be positive. This

ensures that consumers indeed demand the products suppled by the firms, i.e., the product mar-

ket clears (see Equation (14) and more explicitly Theorem 1 below). The rest of the conditions

imply that products are homogeneous within a firm and that both product substitutability pa-

rameter, 
, and equity substitutability parameter, �, are common across the firms.3 We argue

that these assumptions are not implausible if, for example, a technological shock commonly

affects firms in the economy and each firm applies its own implementation of that technology to

3We require that 
 < 1 to ensure that the effect of a change in a firm’s output on the price of its own product
is larger than the effect of a corresponding change in the firm’s rivals’ outputs (see Vives (1999)). This ensures
that Ψ is positive definite as has been assumed. Similarly, we require that � < 1.
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its products. Note that product reliability, &i, and the volatility of the technological shock, �i,

can still differ across firms. This is where firm heterogeneity can arise, and will be the source

of competition premium when firm size is controlled in asset pricing tests. Above, 1mi
1′mj

is

simply an mi by mj matrix of ones.

Given product homogeneity within a firm, we look for an equilibrium in which a firm

produces the same quantity of each of its products, denoted qi for firm i. If we indeed find a

solution, it is unique since so is qi in Equation (14). The following theorem summarizes the

result:

Theorem 1. Under Assumption 1, there is a unique equilibrium in which firm i produces the

following quantity, qi, for each of its products:

qi =
� + SRi/�C

[2(1 − 
) + 
mi]&i
, SRi ≡

�i −Rfci
&i

, � ≡
−


∑k
j=1

mjSRj

2(1−
)+
mj

�C

[

1 + 

∑k

j=1
mj

2(1−
)+
mj

] .

Note that � is common across firms. Thus, when 
 is positive, i.e., products are substitutes,

other things being equal firms with larger scopes (mi) will produce fewer units per product. This

can be understood as product cannibalization; the larger a firm’s product line-up is, the more

it is concerned about the reduced residual demand for its products as it manufactures a larger

quantity of a particular product. This way, a firm with a relatively broad scope internalizes

the cannibalization effect of increasing output more than a firm with a relatively narrow scope

does. In other words, the more dominant a firm is (the higher the mi), the more similar its

optimization problem is to the problem of a monopolist. In contrast, when 
 is negative, i.e.,

products are complements, firms with larger scopes will produce more units per product. This

is because the production of complements encourages one another’s production. When 
 is zero,

qi does not depend on the firms’ scopes because a product can be manufactured independently

of others. Since 2(1−
)+
mi > 0 regardless of the sign of 
 due to the positive definiteness of

Ψ,4 ceteris paribus firms with less reliable products (larger &i) and lower product Sharpe ratios

(SRi) will produce fewer units of each product.

4Specifically, pre- and post-multiplying a vector of ones to Ψii must yield a positive scalar, &2i [mi + (m2

i −

mi)
] > 0, which is a sufficient condition for the relation in question.
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Equipped with the explicit analytical solution, we are ready to analyze the relation between

firm characteristics and expected return in the next section.

2.2 Firm Characteristics and Expected Return

2.2.1 Intra-industry Earnings-to-Price Ratio

A firm’s size is measured by the market capitalization of its equity,

MVi ≡ v0iℎi. (27)

From this and the definition of profit in (15), the excess return is given by

Ri ≡
v1i
v0i

−Rf =
�i
MVi

−Rf , (28)

which immediately yields the following proposition:

Proposition 1. (Expected return) A firm’s expected excess return is given by the ratio of the

expected profit to the market capitalization less the gross risk-free rate:

E0(Ri) =
E0(�i)

MVi
−Rf . (29)

The ratio in the right hand side of Equation (29) is nothing else than the earnings-to-price

ratio. This is due to the assumption that the whole profit is distributed as dividend. To the

extent that firms retain earnings and engage in dividend smoothing, the relation in Equation

(29) will be violated in the real world. However, the equation underscores Berk’s (1995) point

that relative firm size measures predict returns because the market value is theoretically in-

versely related to the risk of the firm. Likewise, the earnings-to-price ratio above is a readily

available proxy for risk, potentially measured more accurately than beta. As Berk argues, this

provides “a sound theoretical justification for using market value related measures to increase

the power of an empirical test.” (p.285) Our model’s content is then the determination of the

profits in Equation (29) through competitive interaction of firms. Intuitively, firms with better

products in higher consumer demand should have higher profits (cash flows) per risk which lead
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to higher expected returns. This is guaranteed when the firms have the same size and the same

number of products, as stated in the next proposition:

Proposition 2. (Expected return and size) If two firms have the same size and the same

number of products under Assumption 1, the firm with a better product as measured by a higher

SRi has a higher expected return.

Another advantage of comparing firms of similar size is that competition is likely fiercest

among them if they are within the same industry. This leads to the following hypothesis which

we will test in our empirical analysis:

Hypothesis 1 The positive association between the earnings-to-price ratio and subsequent re-

turns is stronger among firms of similar size within an industry.

2.2.2 Size, the Book-to-Market Ratio, and Investment

As noted earlier, the model helps us analyze how firm characteristics may relate to expected

returns in equilibrium. We define a firm’s real investment as the acquisition cost of capital

required to produce its output:

Ii ≡ c′iqi = cimiqi. (30)

This coincides with the firm’s book value in our model in which firms operate for a single period

with no debt. The market value of a firm’s output is its size. The book-to-market ratio is then

the ratio of these two quantities,

BMi ≡
Ii
MVi

=
cimiqi
v0iℎi

. (31)

Finally, compute the harmonic mean of the expected excess return and the gross risk-free rate

in (26):

f(mi, qi) =
�I�i
�C&

2
i

�
∑k

j=1mjqj�j + (1− �)qi�i


miqi + (1− 
)qi
. (32)

In general, the effect of firm scope on expected return is ambiguous. The next proposition

provides sufficient conditions to clear this ambiguity:
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Proposition 3. (Competition in substitutes and intra-industry characteristics) Suppose firm

i has a larger scope than firm j, mi > mj . Under Assumption 1, if products are substitutes

(
 ≥ 0), there is a region of the parameter space with the following properties: relative to firm

j, (i) firm i’s expected excess return is lower, E0(Ri) < E0(Rj); (ii) firm i’s size is larger,

MVi > MVj ; (iii) firm i’s book-to-market ratio is lower, BMi < BMj; and (iv) firm i’s

investment is larger, Ii > Ij. A sufficient condition for all these to hold is that

�i
�j

≤
&i
&j

=
ci
cj

≤
�i
�j
. (33)

It should be intuitive that firms with larger scopes can have larger market capitalization and

larger investment. This, however, makes the behavior of the book-to-market ratio ambiguous

because it raises both the numerator and the denominator of Equation (31). Roughly, the

equality condition in the middle of Equation (33) suppresses the tendency of high investment

firms to be value firms with large assets on their books. The inequality condition for the �’s

implies that firm i has a lower risk in the equity market, while that for the �’s, along with the

equality constraint, indicates that the same firm has a lower risk per reward in the product

market, i.e., a higher product Shape ratio. This guarantees that firm i has a lower expected

return in the equity market. The proposition restricts that 
 ≥ 0 because positive 
 corresponds

to competition in strategic substitutes, in which firms’ output reaction functions are downward-

sloping, i.e., an increase in a firm’s output reduces its rivals’ profits and optimal output levels.

Competition in substitutes has a more intuitive appeal than competition in complements in

which an increase in a firm’s output positively contributes to its rivals’ profits.

Proposition 3 raises the possibility that the size, value, and investment effects may partly

originate in product markets, and this industry origination will be time-varying as firms change,

presumably improve, the characteristics of their products. Specifically, Equation (33) implies

that firms with high-performance, reliable products as indicated by their high product Sharpe

ratios can be large, growth, high investment firms that earn lower subsequent returns. We

emphasize the word “can,” because we have only translated the restrictions for the product-

market parameters (&, c, �) in Equation (33). It is also important to understand that the

equation is a sufficient condition. A profitable firm with an innovative technology can earn high
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subsequent returns per Proposition 1 without being a small, value, or low investment firm. In

particular, by no means does Proposition 3 contradict Proposition 2, which says that given an

equal amount of risk the firm with a higher cash flow should earn a higher expected return.

3. Empirical Result

This section examines the model’s empirical implications. We will construct a version of

the earnings-to-price ratio that measures individual firms’ profitability relative to their industry

peers. Sorting stocks on this measure produces a return premium that is separate from existing

anomalies, which we confirm by a battery of robustness tests.

3.1 Data and Methodology

We use ordinary common shares (CRSP share code 10 and 11) on NYSE, AMEX, and NAS-

DAQ (CRSP exchange code 1, 2, and 3) that are commonly included in CRSP and Compustat.

We exclude firms in financial industries (the four-digit SIC code in 6000’s) because financial

products and firms are unlikely to fit the framework developed here. We compute an individual

firm’s size (SIZE) as the product of its share price and the number of shares outstanding from

CRSP. The book-to-market ratio (BM) is constructed following Fama and French (1993).

According to Proposition 1, firms with higher earnings-to-price ratios (EPRs) should have

higher expected returns. To measure how much of such return dispersion is due to product

market competition, we employ a variant of EPR that is designed to gauge individual firms’

profitability relative to their industry peers. We use as earnings operating profits, a construct

of the price-cost margin that is widely used in the Industrial Organization literature. Following

Peress (2008), we compute operating profits by subtracting from sales (Compustat annual

Xpressfeed data item SALE, FTP data item 12) the cost of goods sold (COGS, item 41) and

selling general and administrative expenses (XSGA, item 189). If any of these three variables

is missing, operating income after depreciation (OIADP , item 178) is substituted for operating

profits. The earnings-to-price ratio, EPR, is then the ratio of operating profits to SIZE

in December of the Compustat fiscal year. Our final measure, the excess earnings-to-price

ratio (EEPR), is the firm’s EPR less the average EPR of its industry. We initially define an
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industry by the four-digit SIC code, but we will examine the robustness to alternative definitions

of industry as well as earnings measures. The portfolio that is long highest EEPR firms and

short lowest EEPR firms mimics the difference in earnings per risk due to competition within

the same industry. We call the return on the long-short portfolio the “competition premium.”

To investigate the investment characteristics of firms, we follow Lyandres, Sun, and Zhang

(2008) and first calculate investment as the change in gross property, plant and equipment

(PPEGT , item 7) plus the change in total inventories (INV T , item 3). Then, the investment-

to-asset ratio (IA) is investment divided by lagged total assets (AT , item 6).

In June of each year we form portfolios and measure value-weighted monthly returns from

July through next June. We use size at the end of June and other characteristics at the end

of the previous fiscal year for portfolio sorting. Only NYSE firms are used to compute the

breakpoints for ranking SIZE and BM , but all firms are included in portfolio formation as

well as calculating breakpoints for other characteristics. The final sample is monthly from July

1963 through December 2008.

3.2 The Excess Earnings-to-Price Ratio and Expected Return

Table 1 shows the characteristics of portfolios sorted by the excess earnings-to-price ratios

(EEPR) and, for comparison purposes, the raw measure (EPR) as well.5 The top row of

Panel A tells us that firms in the lowest quintile make operating losses on average, resulting

in a negative EPR. The corresponding row in Panel B indicates that taking the difference

from the industry average and resorting on that makes the distribution of EEPR roughly

symmetric around zero. The next three rows report the characteristics known to be associated

with returns. While the distribution of the investment-to-asset ratio (IA) is similar between

the two panels (and interestingly the second quintile has the highest IA), SIZE and BM

are more evenly distributed across the quintiles in Panel B. Thus, EEPR is less correlated

with these characteristics than raw EPR. The average number of firms (N) implies that each

portfolio is well populated on average. The remaining rows show the excess return (EXRET )

5We form quintile portfolios as one of the decile EEPR portfolios (specifically the sixth decile) turns out to
be missing for some periods. This is because there is a non-trivial number of single-firm industries as defined by
the four-digit SIC code at some points in time. By construction all these firms have zero EEPR (mainly falling
in the fifth decile) and make two consecutive decile ranking breakpoints identical at zero.
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as well as the four-factor alpha (�) and betas (�), computed from the regression of each excess

portfolio return on the excess market return (MKTRF ) and the size (SMB), value (HML),

and momentum (MOM) factors.6 First, observe that the excess return strongly increases in

EPR in Panel A, resulting in an impressive return spread of 84bp per month (t = 3.22) between

the two extreme quintiles. However, this spread does not survive the four-factor regression nor

does any of the excess quintile portfolio returns; the alphas are all insignificant along the row.

The Gibbons-Ross-Shanken (GRS) test fails to reject the hypothesis that the five alphas jointly

equal zero (F = 0.84, p = 0.52). The reason is the strong association between the valueness

and EPR, as indicated by �HML, which monotonically increases from −0.79 for the lowest

EPR quintile to 0.67 for the highest quintile. This is consistent with Fama and French’s (1996,

Tables II and III) finding that their three-factor model deprives the earnings-to-price ratio of

its cross-sectional explanatory power.

The picture is different for the excess earnings-to-price ratio. Although the return spread

between the two extreme EEPR quintiles in Panel B is a modest 38bp, it is significant at

1%. Likewise while the four-factor alpha is smaller at 21bp, it remains significant at 10%.

Importantly, the three highest EEPR quintile portfolios have statistically significant alphas.

This leads to the strong rejection of the hypothesis that the five alphas jointly equal zero

(GRS F = 3.03, p = 0.01). Another striking difference is the independence of EEPR on the

value factor; �HML is generally close to zero along the row, with the largest deviation being

only −0.13.

This provides the first glance at the competition premium. We will now examine it among

the firms of similar size within an industry for which competition is supposed to be fiercest.

3.3 Competition and Firm Size

To examine the relevance of competition between like-size firms within an industry, we

double sort firms on size and the excess earnings-to-price ratio independently into quintiles and

form portfolios as their intersections. Table 2 reports the characteristics of the resulting 25

portfolios. Panel A shows that the distribution of EEPR is roughly symmetric around zero

within each size quintile. According to Panel B, only smallest firms with lowest EPR within

6The four factors are downloaded from Kenneth French’s website.
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their industries (i.e., lowest EEPR) make losses on average. Panel C confirms that the size

sorting produces little variation in size along the columns, the important premise for examining

the effect of firm competition. However, Panel D indicates that the average book-to-market

ratio continues to be highest for highest EPCM firms. Thus, it is important to control for

the value factor in the analysis to follow. There is no discernible pattern in the investment-

to-asset ratio in Panel E, except for the curious spikes on the smallest two portfolios in the

second EEPR rank. The disproportionately large number of firms in the smallest size quintile

in Panel F implies that most NASDAQ firms fall in that quintile.

Panel G shows the excess returns. Consistent with Hypothesis 1, the excess return roughly

increases with EEPR within each size quintile, producing return spreads between the two

extreme EEPR quintiles that are significant for all size quintiles but the largest; the return

spreads for the four quintiles range between 39bp and 72bp, all of which are statistically signifi-

cant at 1%. As we have seen above, EEPR is correlated with BM , which raises a concern that

part of the EEPR spread may be the value premium in disguise. The estimated four-factor

alphas in Panel H address this concern. Observe that the return spread barely changes upon

risk adjustment; the alpha of the zero-cost portfolios ranges between 24bp and 72bp across the

four smallest quintiles, all of which are significant at 5% or lower. The Gibbons-Ross-Shanken

test strongly rejects the hypothesis that all the 25 alphas are jointly zero (F = 4.22, p < 0.001).

Therefore, the EEPR return spread is unexplained by the most prominent existing factors.

Another way to control for the value characteristics is to further sort firms on the book-

to-market ratio. Table 3 summarizes the characteristics of the 27 portfolios formed as the

independent intersections of SIZE, BM , and EEPR terciles. For simplicity, we focus on the

extreme EEPR portfolios. From Panels A and B we see that the triple sorting controls for size

and BM fairly well, except possibly for the largest size and highest BM terciles. Panel C reveals

that the spikes in the investment-to-asset ratio occur in the uncharacteristic mid BM tercile.

Panel D shows that five of the nine spread portfolio returns are significant, ranging from 17bp

to 55bp. Again, the spreads barely change upon risk adjustment in Panel E; the six alphas

in the smallest and mid size terciles are all statistically significant, varying between 25bp and

60bp. Thus, the returns of EEPR zero-cost portfolios, or the competition premium, cannot be

fully explained by existing characteristics for factors.
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3.4 Robustness

3.4.1 Alternative Industry Classifications

This section presents robustness of the results presented above. For simplicity, we focus on

double sorting on size and the excess earnings-to-price ratio. We first examine the robustness

to alternative industry classifications. While the above analysis uses the four-digit SIC code

to define industries, here we use the two- and three-digit SIC codes to recalculate the excess

earnings-to-price ratio and repeat portfolio formation. Panels A and B of Table 4 present the

result. Regardless of industry classification, we observe patterns very similar to the previous

one; the spreads of excess returns between the two extreme EEPR quintiles are statistically

significant within all size quintiles but the largest, ranging between 42bp and 87bp. The same

is true for the four factor alphas, which range from 22bp to 79bp. The Gibbons-Ross-Shanken

test continues to reject the hypothesis that all the 25 alphas are jointly zero.

A legitimate question is whether taking the difference from the industry average makes

our excess measures any different from the raw earnings-to-price ratio. The answer is yes.

For comparison, we perform double sorting on size and the raw earnings-to-price ratio and

report the results in Panel C. While the excess return spreads may seem stronger than those

based on any of the excess earnings-to-price ratios, this is largely because of the association

between raw earnings-to-price ratio and other known characteristics. To see this, notice that,

although the spread alphas for the two smallest size quintiles are significant, they are smaller

in magnitude at 59bp and 30bp. The largest quintile even has a negative and significant

spread in alpha. This implies that the stronger excess return patterns in Panel C are due

to the close association between the raw earnings-to-price ratio and the book-to-market ratio

(recall the difference in HML loadings between the two panels of Table 1). This suggests that

our industry-excess earnings-to-price ratios capture something that the raw measure does not,

arguably the difference in individual firm profitability due to competition within an industry.

3.4.2 Alternative Earnings Measures

We further examine the robustness of our results against alternative measures of earnings.

Researchers employ different earnings measures in various context. Below we describe several
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of these with our implementation in parentheses. Fama and French (1992) define earnings as

income before extraordinary items (Compustat annual Xpressfeed item IB, FTP data item 18),

plus income-statement deferred taxes (TXDI, item 50), minus preferred dividends (DV P , item

19) to compute the earnings-to-price ratio. Kenneth French’s website posts portfolios sorted

on the earnings-to-price ratio based on earnings before extraordinary items (IB, item 18).

Vuolteenaho (2002) uses “earnings available for common” (NI, item 172), and if it is missing

the clean-surplus formula (the change in book equity defined as the sum of common equity

(CEQ, item 60) and preferred stock (PSTK, item 130)), to calculate return on equity7. Two

more readily available measures are worth examining. Operating income before depreciation

(OIBDP , item 13) is closer to financial cash flows than any type of income after non-cash

expenses like depreciation. This measure is used by Sagi, Spiegel and Watanabe (2009). Finally,

net income (NI, item 172) is one of the most closely followed earnings figures. This can be

viewed as Vuolteenaho’s (2002) earnings without the clean-surplus correction. Dividing each of

these measures by fiscal-December market equity (SIZE) and subtracting the industry average

yields five additional measures of excess earnings-to-price ratios.

We first sort firms independently on size and the excess earnings-to-price ratio using the

four-digit SIC code. If this produces a missing portfolio in any period, we perform dependent

sort on size. If this still leaves missing portfolios, we use the three-digit SIC code to recalculate

the excess earnings-to-price ratio and revert to independent sort. Table 5 shows the results

with the final choices of sorting and industry definition in its caption. All the five panels repeat

the same message: the spreads of both excess returns and the four-factor alphas between the

two extreme EEPR portfolios, or the competition premia, are significantly positive within all

size quintiles but the largest. In all cases, the Gibbons-Ross-Shanken test strongly rejects the

joint hypothesis of zero alphas.

3.5 Discussions–An Industrial Organization Perspective

According to a typical Industrial Organization story, firms under the competitive threat

of their industry rivals tend to make lower profits on average. The evidence presented here

challenges the view that such firms are riskier and therefore should earn higher expected returns.

7Strictly speaking, the clean surplus formula should include dividends as Vuolteenaho does.
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Our model helps reconcile this apparent paradox. According to Equation (29), holding the risk

priced in the market capitalization constant, firms with higher profits earn higher expected

returns. The profits here are the measure of equity payoffs, rather than an inverse measure of

risk. And the higher the average profits, the higher the risk investors must bear. This line of

reasoning is consistent with Fama and French (2006) who argue that, controlling for the book-

to-market ratio and investment, firms with higher profits earn higher returns in a dividend

discount framework. In our notation, rewrite Equation (29) using (31):

E0(Ri) = BMi
E0(�i)

Ii
−Rf .

This expression relates the expected profits, the book-to-market ratio, and investment in a way

Fama and French (2006) do. Their argument using the dividend discount framework is valid

here because our model can be considered a single-period dividend-discount model. The model

extends the idea put forth by Fama and French (2006) by allowing us to analyze how product

market competition affects firm profits.

To summarize, we find that firms with higher price-to-earnings ratios relative to their indus-

try peers earn higher subsequent returns. This is consistent with the existence of the competi-

tion premium. This effect is particularly strong when firms of like-size are compared, to which

competition is supposed to be more relevant. Statistically and economically significant, these

effects are not explained by existing characteristics or factors, and are robust to alternative

industry classifications and earnings measures.

4. Conclusion

This paper analyzes the mechanism through which product market competition can affect

firms’ expected returns. We propose an equilibrium model featuring investors, consumers, and

firms that compete in an oligopolistic product market.

The model builds on the premise that firms distribute profits as dividends, which are valued

by investors at the firms’ market capitalization. This justifies the use of the earnings-to-price

ratio as a measure of risk and hence as a predictor of future returns. Sorting firms on the

earnings-to-price ratio within industries, we find that firms that are more profitable than their
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industry peers earn higher average returns. The competition premium is significant and robust

controlling for factors and characteristics known to be correlated with stock returns. The result

suggests that competition among industry rivals is an economically significant determinant of

cross-sectional variation in equity returns.

In addition, the model generates numerous empirical predictions relating within-industry

firm characteristics to expected returns. Specifically, it provides an industrial-organization-

based motivation for the well-known empirical regularities in equity markets, such as the size,

value, and investment effects. Our result points to the possibility that these effects partially

originate at the industry level through competitive interaction among firms.

Our analysis leaves some interesting agenda for future research. A potential extension of

our model includes the analysis of the real options in product markets. In our model, a firm’s

scope can affect its industry rival’s market value and other characteristics through competition.

Thus, such an option to expand or contract can have a strategic value and be modeled as an

option to alter the scope. Another interesting topic is the risk analysis, for example, through

modeling of beta. Although we have focused on the analysis of characteristics in this paper, the

model is fully rational and the pricing is purely risk-based. Characteristics really are proxies

for, and reflections of, risk. The flexibility of our model may help predict beta using empirically

consistent parameter values through calibration.
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A. Appendix

A.1 Proofs

Proof of Theorem 1

Under Assumption 1, the element for firm i’s any product in Equation (13) can be written

as

[2(1 − 
) + 
mi]&iqi + 

k

∑

j=1

mj&jqj =
SRi

�C
, i = 1, ⋅ ⋅ ⋅ , k. (34)

Since the summation term is constant across firms, the first term must be a function of SRi.

Guess that it is linear in SRi,

[2(1 − 
) + 
mi]&iqi = �0 + �1SRi, (35)

where �0 and �1 are common across firms. Substitute this into Equation (34) and take the dif-

ference between firms i and j. Eliminating the common summation term immediately requires

that �1 = 1/�C . Substitute this back into (35) and then into (34), sum it across firms, and

rearrange to obtain

k�0 + k

k

∑

j=1

mj

�0 +
1
�C
SRj

2(1− 
) + 
mj
= 0.

Dropping k and solving for �0 produces the expression for � in the theorem. It is straightforward

to confirm the sufficiency. This is the solution for q in Equation (13) because it is unique as in

(14). ■

Proof of Proposition 2

Under Assumption 1, a firm’s maximized profit in (22) is given by

E0(�i) =
�C
Rf

q′
iΨiiqi =

�C
Rf

&2i q
2
imi[1− 
 + 
mi]

=
�C
Rf

mi[1− 
 + 
mi]
(� + SRi/�C)

2

[2(1 − 
) + 
mi]2
,

where we have used Theorem 1 in the last equality. Then, if two firms have the same MVi and

mi, the one with a higher SRi has a higher expected return by Equation (29). ■

Proof of Proposition 3
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Define

�i ≡
&i
�i
. (36)

Using Theorem 1, rewrite Equation (32) explicitly as

f(mi, qi) =
�I
�C�i

�
�+SRi/�C

∑k
j=1mjqj�j +

1−�
[2(1−
)+
mi]�i

1−
+
mi

2(1−
)+
mi

. (37)

Note that the summation term is common across firms. Since the following term in the denom-

inator:
1− 
 + 
mi

2(1 − 
) + 
mi
= 1−

1− 


2(1− 
) + 
mi
(38)

increases in mi when 
 > 0, a sufficient condition for f(mi, qi) < f(mj, qj) or equivalently

E0(Ri) < E0(Rj) is that

SRi ≥ SRj and �i ≥ �j ⇐⇒
�i
�j

≤
&i
&j
. (39)

Next, rewrite Equation (29) as

E0(Ri) = BMi
E0(�i)

Ii
−Rf .

Since E0(Ri) < E0(Rj) under condition (39), a sufficient condition for BMi < BMj is that
E0(�i)

Ii
>

E0(�j)
Ij

. Here, substituting for the optimal E0(�i) from Equation (22),

E0(�i)

Ii
=

�C&2i
Rf

miq
2
i [1− 
 + 
mi]

cimiqi
=
�C
Rf

&i
ci
&iqi(1−
+
mi) =

�C
Rf

&i
ci

(

� +
SRi

�C

)

1− 
 + 
mi

2(1− 
) + 
mi
,

(40)

where we have used Theorem 1 in the last equality. Again, since the last term increases in mi

(see (38)), under condition (39) an additional sufficient condition for E0(�i)
Ii

>
E0(�j)

Ij
is

&i
ci

≥
&j
cj
. (41)

Further, from Theorem 1, firm i’s investment is

Ii = cimiqi =
cimi(� + SRi/�C)

[2(1− 
) + 
mi]&i
=

(� + SRi/�C)ci

&i

[

1−
2(1 − 
)

2(1− 
) + 
mi

]

if 
 > 0. (42)
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Since the square bracket increases in mi, we have Ii > Ij if, in addition to condition (39),

ci
&i

≥
cj
&j
.

Together with (41), this implies that &i
&j

= ci
cj
.

Finally, under these conditions it is guaranteed that the sizes of the two firms satisfy

MVi =
Ii

BMi
>

Ij
BMj

=MVj .

A sufficient condition for having all these can be summarized as in Equation (33) of the propo-

sition. ■
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Table 1: Portfolios sorted on raw and excess earnings-to-price ratio

Panel A: Raw EPR Portfolios Panel B: Excess EPR Portfolios
EPR rank 1 2 3 4 5 5-1 EEPR rank 1 2 3 4 5 5-1
EPR -0.12 0.10 0.18 0.26 0.54 EEPR -0.28 -0.06 0.00 0.06 0.31
SIZE 261.44 1361.25 1549.25 1175.37 620.91 SIZE 836.34 1173.17 1065.51 1128.37 811.19
BM 0.72 0.58 0.74 0.97 1.55 BM 0.84 0.70 0.82 0.86 1.33
IA 0.21 1.29 0.28 0.12 0.12 IA 0.20 1.20 0.37 0.13 0.12
N 632.02 658.12 659.09 656.93 650.04 N 636.04 655.64 643.37 671.18 649.98
EXRET (%) -0.02 0.26 0.45 0.58 0.82 0.84 EXRET (%) 0.37 0.33 0.40 0.43 0.75 0.38

(-0.07) (1.16) (2.44) (3.22) (3.81) (3.22) (1.86) (1.78) (2.11) (2.10) (3.25) (3.07)
[0.94] [0.25] [0.01] [0.00] [0.00] [0.00] [0.06] [0.08] [0.04] [0.04] [0.00] [0.00]

�(%) -0.14 0.11 0.05 0.03 0.06 0.20 �(%) 0.00 -0.01 0.08 0.13 0.21 0.21
(-0.90) (1.63) (0.88) (0.49) (0.77) (1.08) (0.05) (-0.14) (1.62) (1.98) (2.23) (1.73)
[0.37] [0.10] [0.38] [0.62] [0.44] [0.28] [0.96] [0.89] [0.10] [0.05] [0.03] [0.08]

�MKTRF 1.07 1.03 0.96 0.96 1.10 0.03 �MKTRF 1.01 0.95 0.95 0.99 1.06 0.05
(29.10) (63.23) (69.89) (64.66) (57.86) (0.75) (64.80) (84.11) (84.84) (62.97) (46.58) (1.88)

�SMB 0.56 -0.04 -0.04 0.02 0.20 -0.36 �SMB -0.02 -0.07 -0.04 -0.01 0.29 0.31
(11.42) (-1.77) (-2.28) (1.24) (7.91) (-6.08) (-0.98) (-4.67) (-2.56) (-0.43) (9.55) (8.03)

�HML -0.79 -0.38 0.09 0.42 0.67 1.47 �HML 0.00 -0.05 -0.08 -0.13 0.09 0.09
(-14.07) (-15.22) (4.44) (18.55) (23.11) (21.62) (-0.07) (-2.63) (-4.61) (-5.25) (2.62) (2.10)

�MOM -0.10 -0.08 0.01 0.00 0.01 0.11 �MOM 0.00 0.02 0.01 -0.02 0.03 0.04
(-2.63) (-4.61) (0.90) (0.23) (0.46) (2.39) (-0.18) (1.54) (0.71) (-1.24) (1.49) (1.26)

GRS-F(5, 537): 0.84 [p = 0.521] GRS-F(5, 537): 3.03 [p = 0.010]

This table shows the characteristics of quintile portfolios sorted on the raw (EPR, Panel A) and excess (EEPR, Panel B) earnings-to-price ratios.

EEPR is a firm’s earnings-to-price ratio (EPR) in excess of its industry average using the four-digit SIC code as the industry definition. SIZE is

the average market capitalization of member firms in millions of dollars. BM is the average book-to-market ratio, constructed as in Fama and French

(1993). IA is the investment-to-asset ratio in Lyandres, Sun, and Zhang (2008). N is the average number of stocks. EXRET is the monthly excess

value-weighted return. � and the four �’s are the intercept and the slope coefficients from the time-series regression of the excess portfolio return

on the excess market return (MKTRF ) and the size (SMB), value (HML), and momentum (MOM) factors. “GRS-F(n, d)” is the Gibbons-Ross-

Shanken F-statistic (with the numerator and denominator degrees of freedom n and d, respectively) for the hypothesis that all the five portfolio

alphas jointly equal zero. The t-statistics and the p-values are in round and square parentheses, respectively. The sample contains ordinary common

shares of firms in non-financial industries traded on NYSE, AMEX, and NASDAQ. The monthly sample runs from July 1963 through December 2008.
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Table 2: 25 portfolios sorted on size and excess earnings-to-price ratio

Panel A: Excess earnings-to-price ratio Panel B: Earnings-to-price ratio
SIZE SIZE

1 2 3 4 5 1 2 3 4 5
1 -0.31 -0.23 -0.24 -0.22 -0.22 1 -0.10 0.11 0.14 0.14 0.15
2 -0.06 -0.06 -0.06 -0.06 -0.06 2 0.11 0.15 0.16 0.16 0.16

EEPR 3 0.00 0.00 0.00 0.00 0.00 EEPR 3 0.19 0.19 0.19 0.19 0.17
4 0.06 0.06 0.06 0.06 0.06 4 0.22 0.22 0.21 0.21 0.21
5 0.33 0.26 0.26 0.24 0.25 5 0.49 0.39 0.36 0.34 0.33

Panel C: Size ($ million) Panel D: Book-to-market ratio
SIZE SIZE

1 2 3 4 5 1 2 3 4 5
1 35 244 549 1361 10657 1 1.00 0.69 0.62 0.57 0.51
2 52 245 555 1356 8836 2 0.82 0.65 0.62 0.64 0.59

EEPR 3 52 244 560 1341 8390 EEPR 3 0.99 0.71 0.69 0.68 0.61
4 54 241 551 1328 11157 4 0.96 0.78 0.75 0.74 0.67
5 47 240 557 1309 10530 5 1.47 1.11 1.03 0.95 0.87

Panel E: Investment-to-asset ratio Panel F: Number of stocks
SIZE SIZE

1 2 3 4 5 1 2 3 4 5
1 0.21 0.18 0.19 0.13 0.13 1 426 67 52 48 43
2 1.95 1.48 0.19 0.13 0.11 2 332 97 79 75 72

EEPR 3 0.51 0.25 0.13 0.12 0.10 EEPR 3 335 109 77 64 59
4 0.13 0.14 0.13 0.11 0.10 4 372 112 76 59 52
5 0.12 0.12 0.11 0.11 0.11 5 454 83 51 33 29
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Table 2: 25 portfolios sorted on size and excess earnings-to-price ratio–continued

Panel G: Excess return (%)
SIZE

1 2 3 4 5 1-5
1 0.33 0.47* 0.50** 0.34 0.40** -0.07
2 0.47 0.53** 0.44* 0.45** 0.31* 0.16

EEPR 3 0.73** 0.53** 0.50** 0.55** 0.38** 0.35
4 0.80*** 0.77*** 0.60** 0.60** 0.37* 0.43**
5 1.05*** 0.88*** 0.89*** 0.97*** 0.59** 0.46**

5-1 0.72*** 0.41*** 0.39*** 0.63*** 0.19

Panel H: Four-factor alpha (%)
SIZE

1 2 3 4 5 1-5
1 -0.43*** -0.26*** -0.07 -0.16* 0.10 -0.53***
2 -0.20** -0.06 -0.05 -0.04 0.03 -0.22**

EEPR 3 0.04 -0.12 -0.03 0.06 0.14** -0.10
4 0.12* 0.15** 0.09 0.17* 0.14* -0.01
5 0.29*** 0.17** 0.17 0.37*** 0.15 0.14

5-1 0.72*** 0.43*** 0.24** 0.53*** 0.05
GRS-F(25, 517): 4.22 [p = 0.000]

This table shows the characteristics of 25 portfolios formed as the intersection of inde-

pendently sorted size (SIZE) and excess earnings-to-price (EEPR) quintiles. EEPR is

a firm’s earnings-to-price ratio (EPR) in excess of its industry average using the four-

digit SIC code as the industry definition. Panels A and B show EEPR and EPR, re-

spectively. Panel C: Size is the average market capitalization of member firms in millions

of dollars. Panel D: The book-to-market ratio is constructed following Fama and French

(1993). Panel E: The investment-to-asset ratio is computed following Lyandres, Sun, and

Zhang (2008). Panel F: N is the average number of stocks. Panel G: The excess return

is the excess monthly value-weighted return. Panel H: The four-factor alpha is the inter-

cept from the time-series regression of the excess portfolio return on the excess market

return (MKTRF ) and the size (SMB), value (HML), and momentum (MOM) factors.

*, **, and *** represent significance at 10, 5, and 1%, respectively. “GRS-F(n, d)” is the

Gibbons-Ross-Shanken F-statistic (with the numerator and denominator degrees of free-

dom n and d, respectively) for the hypothesis that all the 25 portfolio alphas jointly equal

zero, with the p-value in square parentheses. The sample contains ordinary common shares

of firms in non-financial industries traded on NYSE, AMEX, and NASDAQ. The monthly

sample runs from July 1963 through December 2008.
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Table 3: 27 portfolios sorted on size, B/M, and excess earnings-to-price ratio

Panel A: Size ($ million)
(i) Low EEPR portfolios (ii) High EEPR portfolios

SIZE SIZE
1 2 3 1 2 3

1 67 572 7,365 1 91 563 8,251
BM 2 69 556 5,426 BM 2 83 549 5,128

3 47 558 3,698 3 58 554 5,103

Panel B: Book-to-market ratio
(i) Low EEPR portfolios (ii) High EEPR portfolios

SIZE SIZE
1 2 3 1 2 3

1 0.31 0.34 0.33 1 0.39 0.39 0.39
BM 2 0.77 0.76 0.75 BM 2 0.78 0.77 0.77

3 1.76 1.35 1.34 3 1.85 1.55 1.49

Panel C: Investment-to-asset ratio
(i) Low EEPR portfolios (ii) High EEPR portfolios

SIZE SIZE
1 2 3 1 2 3

1 0.29 0.23 0.15 1 0.18 0.17 0.13
BM 2 0.66 0.88 0.10 BM 2 0.12 0.11 0.09

3 0.09 0.07 0.07 3 0.10 0.09 0.09

Panel D: Return (high - low EEPR) Panel E: Alpha (high - low EEPR)
SIZE SIZE

1 2 3 1 2 3
1 0.55*** 0.21 0.09 1 0.60*** 0.25* 0.16

BM 2 0.36*** 0.24** 0.13 BM 2 0.36*** 0.25** 0.21
3 0.17** 0.33*** 0.22 3 0.25*** 0.26** 0.24

GRS-F(27, 515): 3.13 [p = 0.000]

This table shows the characteristics of 27 portfolios formed as the intersection of independently sorted
size (SIZE), book-to-market ratio (BM), and excess earnings-to-price (EEPR) terciles. EEPR is
a firm’s earnings-to-price ratio in excess of its industry average using the four-digit SIC code as the
industry definition. Panel A: Size is the average market capitalization of member firms in millions
of dollars. Panel B: The book-to-market ratio is constructed following Fama and French (1993).
Panel C: The investment-to-asset ratio is computed following Lyandres, Sun, and Zhang (2008).
Panel D: The zero-cost portfolio return is the spread of excess monthly value-weighted returns be-
tween the high and low EEPR portfolios. Panel E: The four-factor alpha is the intercept from the
time-series regression of the zero-cost portfolio return on the excess market return (MKTRF ) and
the size (SMB), value (HML), and momentum (MOM) factors. *, **, and *** represent signifi-
cance at 10, 5, and 1%, respectively. “GRS-F(n, d)” is the Gibbons-Ross-Shanken F-statistic (with
the numerator and denominator degrees of freedom n and d, respectively) for the hypothesis that
all the 27 portfolio alphas jointly equal zero, with the p-value in square parentheses. The sample
contains ordinary common shares of firms in non-financial industries traded on NYSE, AMEX, and
NASDAQ. The monthly sample runs from July 1963 through December 2008.
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Table 4: Robustness to alternative industry classifications

Panel A: SIC2
(i) Excess return (%) (ii) Four-factor alpha (%)

SIZE SIZE
1 2 3 4 5 1-5 1 2 3 4 5 1-5

1 0.25 0.26 0.49* 0.33 0.47** -0.22 1 -0.47*** -0.44*** -0.06 -0.16 0.20* -0.66***
2 0.40 0.45 0.32 0.42* 0.33* 0.08 2 -0.23** -0.16** -0.17** -0.05 0.06 -0.28**

EEPR 3 0.73*** 0.65** 0.52** 0.52** 0.39* 0.34* EEPR 3 0.13* 0.06 0.04 0.11 0.16* -0.03
4 0.80*** 0.78*** 0.64*** 0.72*** 0.36* 0.44** 4 0.13* 0.15** 0.09 0.14* 0.04 0.09
5 1.12*** 0.92*** 0.93*** 0.78*** 0.45** 0.66*** 5 0.28*** 0.14* 0.16 0.15 -0.02 0.29**

5-1 0.87*** 0.66*** 0.44*** 0.46*** -0.02 5-1 0.74*** 0.59*** 0.22* 0.31** -0.21
GRS-F(25, 517): 4.07 [p = 0.000]

Panel B: SIC3
(i) Excess return (%) (ii) Four-factor alpha (%)

SIZE SIZE
1 2 3 4 5 1-5 1 2 3 4 5 1-5

1 0.26 0.40 0.46* 0.35 0.49** -0.22 1 -0.51*** -0.36*** -0.10 -0.14 0.17** -0.68***
2 0.47 0.46* 0.42* 0.44** 0.27 0.20 2 -0.19** -0.18** -0.11 -0.06 0.02 -0.21*

EEPR 3 0.63** 0.64** 0.50** 0.55** 0.27 0.36* EEPR 3 -0.01 0.08 0.04 0.10 0.05 -0.06
4 0.88*** 0.78*** 0.64*** 0.67*** 0.45** 0.44** 4 0.23*** 0.12* 0.09 0.16** 0.18** 0.05
5 1.10*** 0.82*** 0.89*** 0.81*** 0.48** 0.61*** 5 0.29*** 0.12 0.15 0.20* 0.02 0.27**

5-1 0.83*** 0.42*** 0.43*** 0.45*** -0.01 5-1 0.79*** 0.47*** 0.24* 0.33** -0.16
GRS-F(25, 517): 4.59 [p = 0.000]

Panel C: Raw earnings-to-price ratio
(i) Excess return (%) (ii) Four-factor alpha (%)

SIZE SIZE
1 2 3 4 5 1-5 1 2 3 4 5 1-5

1 0.26 0.16 0.06 0.34 0.21 0.05 1 -0.37** -0.25** -0.08 0.21* 0.26*** -0.62***
2 0.28 0.46 0.36 0.28 0.23 0.05 2 -0.25** 0.04 -0.03 0.04 0.10 -0.35***

EPR 3 0.66** 0.76*** 0.67*** 0.47** 0.36** 0.30 EPR 3 0.04 0.12 0.16** -0.03 0.03 0.01
4 0.93*** 0.76*** 0.70*** 0.65*** 0.37** 0.56*** 4 0.17** 0.04 0.03 0.06 0.00 0.16
5 1.10*** 0.92*** 0.95*** 0.81*** 0.58*** 0.52*** 5 0.22*** 0.05 0.09 0.04 -0.01 0.23**

5-1 0.84*** 0.77*** 0.89*** 0.47** 0.37* 5-1 0.59*** 0.30* 0.17 -0.16 -0.26*
GRS-F(25, 517): 2.11 [p = 0.001]

This table shows the characteristics of 25 portfolios formed as the intersection of independently sorted size (SIZE) quintiles and either the raw or the excess

(EEPR) earnings-to-price quintiles. EEPR is a firm’s earnings-to-price ratio in excess of its industry average. Panels A and B sort stocks on EEPR using the

two- and three-digit SIC codes, respectively, as the industry definition, while Panel C sorts stocks on the raw earnings-to-price ratio. The excess return is the

excess monthly value-weighted return. The four-factor alpha is the intercept from the time-series regression of the excess portfolio return on the excess market

return (MKTRF ) and the size (SMB), value (HML), and momentum (MOM) factors. *, **, and *** represent significance at 10, 5, and 1%, respectively.

“GRS-F(n, d)” is the Gibbons-Ross-Shanken F-statistic (with the numerator and denominator degrees of freedom n and d, respectively) for the hypothesis that

all the 25 portfolio alphas jointly equal zero, with the p-value in square parentheses. The sample contains ordinary common shares of firms in non-financial

industries traded on NYSE, AMEX, and NASDAQ. The monthly sample runs from July 1963 through December 2008.
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Table 5: Robustness to alternative earnings measures

Panel A: Fama and French (1992)
(i) Excess return (%) (ii) Four-factor alpha (%)

SIZE SIZE
1 2 3 4 5 1-5 1 2 3 4 5 1-5

1 0.49 0.38 0.37 0.36 0.27 0.22 1 -0.32*** -0.39*** -0.30*** -0.24** -0.16 -0.16
2 0.61** 0.58** 0.47* 0.51** 0.45** 0.16 2 -0.06 -0.05 -0.06 0.00 0.15** -0.21*

EEPR 3 0.60** 0.63** 0.46* 0.49** 0.23 0.37* EEPR 3 -0.06 0.02 -0.05 0.04 0.06 -0.12
4 0.79*** 0.85*** 0.77*** 0.74*** 0.63*** 0.16 4 0.07 0.18** 0.15** 0.19** 0.29*** -0.22**
5 0.94*** 0.73*** 0.82*** 0.68** 0.14 0.80*** 5 0.20** 0.11 0.20** 0.11 -0.23* 0.42***

5-1 0.45*** 0.34** 0.45*** 0.31** -0.13 5-1 0.52*** 0.50*** 0.50*** 0.35*** -0.07
GRS-F(25, 517): 3.07 [p = 0.000]

Panel B: French
(i) Excess return (%) (ii) Four-factor alpha (%)

SIZE SIZE
1 2 3 4 5 1-5 1 2 3 4 5 1-5

1 0.46 0.43 0.40 0.35 0.43** 0.04 1 -0.34*** -0.28*** -0.20** -0.16* 0.10 -0.44***
2 0.55* 0.55** 0.47** 0.48** 0.40** 0.16 2 -0.17** -0.07 -0.07 -0.05 0.10 -0.27***

EEPR 3 0.65** 0.51* 0.39 0.43** 0.32* 0.33 EEPR 3 -0.01 -0.14** -0.11 0.02 0.07 -0.08
4 0.74*** 0.83*** 0.62** 0.72*** 0.44** 0.30 4 0.08 0.20** 0.08 0.23** 0.11 -0.03
5 0.92*** 0.71** 0.79*** 0.69** 0.30 0.62*** 5 0.20*** 0.11 0.16 0.15 0.08 0.13

5-1 0.46*** 0.28** 0.39*** 0.34** -0.13 5-1 0.54*** 0.39*** 0.36*** 0.31** -0.02
GRS-F(25, 517): 2.92 [p = 0.000]

Panel C: Vuolteenaho (2002)
(i) Excess return (%) (ii) Four-factor alpha (%)

SIZE SIZE
1 2 3 4 5 1-5 1 2 3 4 5 1-5

1 0.61* 0.53* 0.55** 0.48** 0.38* 0.23 1 -0.21 -0.15* -0.04 -0.03 0.01 -0.22
2 0.45 0.60** 0.50** 0.48** 0.34* 0.11 2 -0.22*** -0.01 -0.03 0.00 0.09 -0.32***

EPR 3 0.67** 0.54** 0.33 0.38* 0.22 0.45** EPR 3 -0.01 -0.12* -0.14* -0.03 0.03 -0.04
4 0.77*** 0.72** 0.65** 0.62*** 0.38** 0.39* 4 0.06 0.11 0.12 0.15 0.11 -0.04
5 0.88*** 0.77*** 0.79*** 0.69** 0.37* 0.51** 5 0.16** 0.14* 0.18** 0.20** 0.16* 0.00

5-1 0.28** 0.24** 0.24** 0.21* -0.01 5-1 0.36*** 0.29*** 0.22* 0.23** 0.15
GRS-F(25, 517): 2.10 [p = 0.002]
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Table 5: Robustness to alternative earnings measures–continued

Panel D: Operating income before depreciation
(i) Excess return (%) (ii) Four-factor alpha (%)

SIZE SIZE
1 2 3 4 5 1-5 1 2 3 4 5 1-5

1 0.24 0.38 0.46* 0.31 0.45** -0.21 1 -0.52*** -0.34*** -0.08 -0.17* 0.15* -0.67***
2 0.47 0.43 0.41* 0.48** 0.26 0.21 2 -0.19** -0.21*** -0.14* -0.03 0.01 -0.20*

EEPR 3 0.62** 0.62** 0.49** 0.50** 0.29 0.33 EEPR 3 -0.02 0.08 0.03 0.06 0.09 -0.10
4 0.88*** 0.80*** 0.66*** 0.67*** 0.46** 0.42** 4 0.20*** 0.15** 0.13* 0.19** 0.15* 0.05
5 1.10*** 0.83*** 0.89*** 0.85*** 0.48** 0.61*** 5 0.29*** 0.11 0.15 0.23** 0.00 0.29**

5-1 0.86*** 0.45*** 0.43*** 0.54*** 0.04 5-1 0.81*** 0.45*** 0.23* 0.40*** -0.15
GRS-F(25, 517): 4.86 [p = 0.000]

Panel E: Net income
(i) Excess return (%) (ii) Four-factor alpha (%)

SIZE SIZE
1 2 3 4 5 1-5 1 2 3 4 5 1-5

1 0.58* 0.51* 0.53** 0.47** 0.37* 0.21 1 -0.22 -0.15* -0.05 -0.04 0.00 -0.22
2 0.47 0.59** 0.46** 0.51** 0.36** 0.11 2 -0.23*** -0.04 -0.06 0.01 0.11 -0.34***

EEPR 3 0.67** 0.58** 0.39* 0.36* 0.26 0.41* EEPR 3 -0.02 -0.09 -0.08 -0.03 0.05 -0.07
4 0.78*** 0.73** 0.65** 0.60** 0.36* 0.42** 4 0.09 0.11 0.14 0.13 0.16** -0.06
5 0.88*** 0.76*** 0.76*** 0.69** 0.37* 0.51** 5 0.15** 0.14* 0.14 0.21** 0.10 0.05

5-1 0.30** 0.25** 0.23** 0.22* -0.01 5-1 0.37*** 0.30** 0.19* 0.25** 0.10
GRS-F(25, 517): 2.08 [p = 0.002]

This table shows the characteristics of 25 portfolios formed as the intersection of independently sorted size (SIZE) quintiles and either the raw or the excess
(EEPR) earnings-to-price quintiles. EEPR is a firm’s earnings-to-price ratio in excess of its industry average. The following earnings measures are imple-
mented: Panel A, Fama and French (1992); Panel B, Compustat earnings before extraordinary items as in Kenneth French’s website; Panel C, Vuolteenaho
(2002); Panel D, Compustat operating income before depreciation; and Panel E, Compustat net income. We first sort firms independently on size and the
excess earnings-to-price ratio using the four-digit SIC code (Panel B). If this produces a missing portfolio in any period, we perform dependent sort on size
(Panels C and E). If this still leaves missing portfolios, we use the three-digit SIC code to recalculate the excess earnings-to-price ratio and revert to inde-
pendent sort (Panels A and D). The excess return is the excess monthly value-weighted return. The four-factor alpha is the intercept from the time-series
regression of the excess portfolio return on the excess market return (MKTRF ) and the size (SMB), value (HML), and momentum (MOM) factors. *, **,
and *** represent significance at 10, 5, and 1%, respectively. “GRS-F(n, d)” is the Gibbons-Ross-Shanken F-statistic (with the numerator and denominator
degrees of freedom n and d, respectively) for the hypothesis that all the 25 portfolio alphas jointly equal zero, with the p-value in square parentheses. The
sample contains ordinary common shares of firms in non-financial industries traded on NYSE, AMEX, and NASDAQ. The monthly sample runs from July
1963 through December 2008.

35


