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It is well established that firms that undertake high levels of capital invest-
ment relative to their scale of operations, as measured by total assets, sales, or
similar criteria, tend to have lower subsequent stock returns than firms with the
opposite characteristic. Intuitively, this finding is consistent with the hypothesis
that firms evaluate investment projects using hurdle rates that reflect expected
stock returns, thereby inducing a negative cross-sectional correlation between re-
alized stock returns and observed investment levels. We use a simple two-period
model of firm investment to formalize this intuition, and show that the model
predicts that the function that relates stock returns to investment is nonlinear,
i.e., its slope varies with the level of investment. This prediction finds substan-
tial support in the data. The evidence indicates that the slope of the investment
function is negative at low investment levels, close to zero at intermediate invest-
ment levels, and negative at high investment levels. Our results, which are robust
to the use of narrowly- and broadly-defined measures of capital investment, pose
a challenge to the hypothesis that the negative correlation between investment
and stock returns is attributable to some sort of overinvestment phenomenon.
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1. INTRODUCTION

Firms that undertake high levels of capital investment relative to their scale of operations,
as measured by total assets, sales, or similar criteria, tend to have lower subsequent stock
returns than firms with the opposite characteristic (see, e.g., Lev and Thiagarajan, 1993;
Baker et al., 2003; Titman et al., 2004; Anderson and Garcia-Feijoo, 2006; Zhang, 2007;
Cooper et al., 2008; Polk and Sapienza, 2009; Hsiao and Li, 2013). This finding might seem
to be at odds with a basic tenet of management accounting, which holds that managers should
not accept new projects unless they enhance shareholder value. However, a straightforward
argument suggests that the evidence may well be consistent with sound budgeting practices,
provided that firms use hurdle rates that accurately reflect expected stock returns. Because
the net present value (NPV) of an investment project rises as the hurdle rate falls, firms that
use high hurdle rates should exhibit both lower levels of capital investment and higher stock
returns than firms that use low hurdle rates, all else being equal.

Of course it is also possible that the negative correlation between capital investment and
stock returns is an indication of poor budgeting practices. Titman et al. (2004) argue, for
example, that it is consistent with underreaction by investors to the empire-building implica-
tions of increased capital investment. This amounts to a type of overinvestment hypothesis.
The basic idea is that firms with high levels of investment are more likely to have managers
who undertake new projects for personal reasons rather than for the benefit of shareholders.
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If investors fail to appreciate that investment provides a useful signal about the potential
for such mismanagement, then these firms will tend to be overvalued, leading to a negative
correlation between investment and stock returns. Similarly, Heaton (2002) contends that
“optimistic” managers tend to overestimate the rate of return on investment projects. Thus a
high level of investment may signal that the firm is more likely to have optimistic managers,
because these managers inadvertently undertake some negative NPV projects.

In this study, we provide new insights on the nature of the relation between capital in-
vestment and stock market performance. Our analysis is motivated by the predictions of a
simple two-period model of firm investment that is very similar to the models developed by
Lin and Zhang (2013) and Hou et al. (2014). Not only does the model imply that hurdle
rates should be set equal to expected stock returns, it also makes clear predictions about the
shape of the function that relates stock returns to past investment under circumstances in
which hurdle rates have this property. Specifically, it predicts that this function should be
monotonically decreasing with the level of investment, and that it should have a slope that
varies with the level of investment, i.e., it should display nonlinearity.

We use the cross-sectional regression approach commonly known as the Fama and MacBeth
(1973) methodology to investigate the extent to which these features are evident in the data
for a sample of NYSE, AMEX, and NASDAQ firms. All of the regressions use the timing
convention pioneered by Fama and French (1992), i.e., we match the monthly stock returns
from July of year t to June of year t+1 with accounting information for fiscal years that end
in calendar year t − 1. This ensures that the information on capital investment and other
accounting variables employed in the regressions is lagged by a minimum of six months, and
hence public knowledge prior to the start of the holding period over which the stock returns
are measured. The sample period is July, 1963 to December, 2012.

Under our model, the expected stock return for a firm depends on its net investment
(investment less depreciation) relative to its capital stock, a quantity that we will henceforth
refer to as the investment-to-capital (I/K) ratio. Our measure of the I/K ratio is annual
net capital expenditures divided by the beginning-of-year value of net property, plant, and
equipment. To establish baseline results, we regress firm-level stock returns on this measure
for each of the 594 months in our sample period and compute the average value of the
estimated slope coefficient along with its standard error. As anticipated, the regressions
produce clear evidence of a negative correlation between the I/K ratio and stock returns.
The average estimated slope is −0.59 with a t-statistic of −6.96. This finding is robust to the
inclusion of various controls, such as the market capitalization of the firm, its book-to-market
ratio, a return-based measure of momentum, and the gross profitability of the firm relative
to its total assets. A specification that includes all of these variables as controls produces an
average estimated slope for the I/K ratio of −0.28 with a t-statistic of −4.43.

We then generalize our approach to allow for a nonlinear relation between capital invest-
ment and subsequent stock returns. This is accomplished by adding the squared and cubed
I/K ratio to the set of explanatory variables. The resulting coefficient estimates confirm that
nonlinearities are evident in the data. For example, using a cubic specification that includes
all of the controls, we find that the average estimated slopes for the I/K ratio, its squared
value, and its cubed value are −0.66, 0.97, and −0.78, respectively, with t-statistics of −4.14,
2.39, and −2.40. Based on these estimates, the slope of the function that relates expected
stock returns to the I/K ratio appears to be quadratic in the level of this ratio. The estimated
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slope is negative for low values of the I/K ratio, close to zero for intermediate values of the
I/K ratio, and negative for high values of the I/K ratio.

Note that this finding implies that the estimated regression function changes from being
convex in the I/K ratio for low levels of investment to being concave in the I/K ratio for
high levels of investment. According to our model, however, the estimated regression function
should be convex for all values of the I/K ratio. One way to potentially resolve this contra-
diction is to posit that the majority of firms have managers who invest optimally, but there
are some that have the type of empire-building managers envisioned by the overinvestment
hypothesis. Because empire-building managers invest more than is optimal, they should be
more likely to fall in the upper part of the cross-sectional distribution of the I/K ratio. This
could explain why the estimated regression function has an inflection point.

The general idea is that the predictions of the hurdle rate hypothesis might hold up
relatively well for low to moderate values of the I/K ratio, because most of the associated
firms do not have empire-building managers. But once the I/K ratio reaches a certain level,
the prevalence of firms with such managers begins to have a discernible effect on the slope of
the estimated regression function. By investing more than is optimal, these managers accept
some negative NPV projects, thereby lowering stock returns below the level predicted by the
hurdle rate hypothesis. As a consequence, the estimated regression function switches from
being convex in the I/K ratio to being concave in this ratio.

We investigate this possibility by fitting a cubic specification in which the coefficients are
allowed to shift for firms that have good investment opportunities, as measured by Tobin’s
q. Intuition suggests that overinvestment should be less of a concern for firms with good
investment opportunities than for those with poor investment opportunities. If so, then the
estimated regression function for firms with good investment opportunities should be more
likely to conform to the predictions of the hurdle rate hypothesis. We find, however, that
the data provide little support for this argument. That is, there is little evidence that the
regression function shifts for firms with good investment opportunities.

As a robustness check, we replicate our analysis using a broader proxy for the I/K ratio: the
growth rate of total assets. Cooper et al. (2008) report that this measure has a stronger rela-
tion with subsequent stock returns than the individual components of investment examined
in other studies, a finding that they attribute to the fact that it provides a comprehensive
picture of a firm’s investment and disinvestment activities. Although switching to a broader
measure of investment produces some changes, the basic message of the results remains the
same. The estimates again imply that the slope of the function that relates expected stock
returns to the I/K ratio is quadratic in our proxy for this ratio. Thus our key findings do
not appear to be unduly sensitive to the choice of investment measure.

Overall our analysis indicates that there may be a lot of merit to the hypothesis that firms
evaluate investment projects using hurdle rates that reflect their expected stock returns,
thereby inducing a negative cross-sectional correlation between observed investment and
subsequent stock returns. This conclusion is somewhat tentative because the shape of the
nonlinear function that relates investment to stock returns is not completely in line with
that predicted by our simple model of firm investment. Nonetheless, it is apparent that our
findings regarding nonlinearity present a new challenge to researchers who seek to explain the
empirical evidence on the relation between investment and stock returns. This is particular
true for those who would attribute the negative correlation between capital investment and
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stock returns solely to some type of overinvestment phenomenon.

2. THE HURDLE RATE HYPOTHESIS

It is not difficult to grasp the basic intuition of the hurdle rate hypothesis. Firms that use
low hurdle rates should invest more than firms that use high hurdle rates, all else being equal.
Thus firm investment should display a negative cross-sectional correlation with realized stock
returns if hurdle rates reflect expected stock returns. To formalize this intuition, we use a
simple two-period model of firm investment. It is very similar to the two-period models of
Lin and Zhang (2013) and Hou et al. (2014), and it can easily be generalized to the infinite-
horizon setting to obtain a model similar to that of Liu et al. (2009). By analyzing the
implications of the model, we develop clear predictions about the cross-sectional relation
between investment and stock returns.

2.1. A simple model of firm investment

Under the model, there are N firms, indexed by i, that use capital to produce a homoge-
neous product via a constant-returns-to-scale technology.1 Firm i is endowed with capital Ki0

in period zero, and any change in the capital stock from period zero to period one is subject
to adjustment costs. These costs are assumed to be given by (α/2)((Ki1 − Ki0)/Ki0)

2Ki0

with α > 0.2 The capital stock in period one is Ki1 = Ki0 + Ii0, where Ii0 denotes the
net investment (actual investment minus depreciation) of firm i in period zero. Thus the
adjustment costs can be expressed as (α/2)(Ii0/Ki0)

2Ki0.
The operating cash flow of firm i in period n ∈ (0, 1) is obtained by multiplying the

marginal product of capital, Πin, by the capital stock, Kin. The value of Πi1 is unknown
in period zero due to the presence of random productivity shocks in period one. Firms are
liquidated at the end of period one. For simplicity, we assume that the liquidation value of
each firm is zero.3 We can therefore compute Pi0, the ex-dividend price of firm i’s equity in
period zero, by discounting its expected dividend payment in period one using the market-
wide stochastic discount factor, which is given exogenously from the firm’s perspective.

The dividend for firm i in period 0 is the difference between its operating cash flow and
the sum of its actual investment and any adjustment costs, i.e., Di0 = Πi0Ki0− (Ii0 + δKi0 +
(α/2)(Ii0/Ki0)

2Ki0), where δ denotes the depreciation rate of capital from period zero to
period one. Because firms do not invest after period zero, the dividend for period one is
given by Di1 = Πi1Ki1. It follows, therefore, that Pi0 = E0(m1Πi1Ki1), where m1 denotes the
stochastic discount factor from period 0 to period 1, and E0(·) denotes expectation in period
zero (i.e., conditional on the information set in period zero).

1Incorporating other factors of production besides capital is straightforward (see, e.g., Liu et al., 2009),
but doing so does not change the basic implications of the analysis.

2Note that our specification of the adjustment-cost function implies that costs are incurred from changing
the capital stock used in production, not from the ongoing expenditures needed to maintain the capital stock
at a given level. This captures the idea that adjustment costs result from increasing or decreasing a firm’s
scale of operations, and makes net investment the choice variable of interest. The quadratic functional form
is standard in the literature. See, for example, Lin and Zhang (2013) and Hou et al. (2014).

3Using non-zero liquidation values has little impact on the analysis (see, e.g., Hou et al., 2014).
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The objective of firm i is to choose Ii0 to maximize Pi0 + Di0, the cum-dividend value of
its equity in period 0. It does so by solving

(2.1) max
Ii0

Πi0Ki0 − δKi0 − Ii0 − (α/2)(Ii0/Ki0)
2Ki0 + E0(m1Πi1Ki1),

subject to Ki1 = Ki0 + Ii0. The first-order condition for this problem is

(2.2) 1 + α(Ii0/Ki0) = E0(m1Πi1).

Hence, Ii0/Ki0 = (1/α)(E0(m1Πi1) − 1) is the optimal I/K ratio. The relation between the
optimal value of Ii0/Ki0 and the gross stock return, ri1 = Di1/Pi0, is as follows.

Using the definitions of Di1 and Pi0, we have ri1 = Πi1Ki1/E0(m1Πi1Ki1). But notice that
E0(m1Πi1Ki1) = E0(m1Πi1)Ki1 because Ki1 = Ki0 + Ii0. Thus the stock return is given by
ri1 = Πi1/E0(m1Πi1). Using equation (2.2) to substitute for E0(m1Πi1) yields

(2.3) ri1 =
Πi1

1 + α(Ii0/Ki0)
,

which implies that

(2.4) E0(ri1) =
E0(Πi1)

1 + α(Ii0/Ki0)
.

Equation (2.4) is the key to understanding the predictions of the model concerning the
cross-sectional relation between investment and expected stock returns.

The first point to note is that 1 + α(Ii0/Ki0) represents the marginal cost of investment
in period zero, and E0(Πi1) represents the expected marginal benefit of investment in period
one. Equation (2.4) therefore implies that the expected stock return is equal to the expected
return on investment, an equivalence first established by Cochrane (1991) in an infinite-
horizon setting. It is easier to understand the intuition behind this result if we rearrange
equation (2.4) to obtain

(2.5)
E0(Πi1)

E0(ri1)
− (1 + α(Ii0/Ki0) = 0.

We can interpret equation (2.5) as stating that firm i chooses its I/K ratio such that the
marginal cost of investment equals the discounted expected marginal benefit of investment,
where the discount factor is one over its expected gross stock return. In other words, the
model implies that firm i increases Ii0 until the discounted expected benefit of the last unit
of investment has an NPV of zero using E0(ri1) − 1 as the hurdle rate, i.e., it accepts all
investment “projects” that satisfy the standard NPV rule.

The second point to note is that the optimal I/K ratio depends on both the expected
marginal product of capital and the riskiness of investment. This follows because we can
express the first-order condition in equation (2.2) as

(2.6) 1 + α(Ii0/Ki0) = E0(m1)E0(Πi1) + Cov0(m1,Πi1),
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where the covariance term on the right-hand side measures the riskiness of investment for
firm i. A low value of Cov0(m1,Πi1) implies that Ii0/Ki0 is low, all else being equal, because
risk increases as the value of Cov0(m1,Πi1) decreases.

To determine the relation between E0(ri1) and the optimal value of Ii0/Ki0 for a given
value of E0(Πi1), we differentiate equation (2.4) with respect to Ii0/Ki0. This yields

(2.7)
∂E0(ri1)

∂(Ii0/Ki0)
= − αE0(Πi1)

(1 + α(Ii0/Ki0))2
.

Equation (2.7) describes the slope of the function that relates the expected stock return
for period one to the optimal I/K ratio in period zero for a given value of E0(Πi1).

4 The
slope is negative, but it increases with Ii0/Ki0 at a diminishing marginal rate. That is, the
slope is a monotonically-increasing, concave function of Ii0/Ki0. This is not surprising given
that equation (2.4) takes the same general form as the valuation formula for a single-period
discount bond, i.e, we could obtain the bond-valuation formula by substituting the face value
of the bond for E0(Πi1), its yield to maturity for α(Ii0/Ki0), and its price for E0(ri1). As a
consequence, equation (2.4) displays the same sort of convexity as the bond formula.

2.2. Cross-sectional implications of the model

Now suppose that firms i and j have the same expected marginal product of capital, but
the equity of firm i is riskier than that of firm j. What does the model predict about the
cross-sectional relation between the optimal I/K ratios and expected stock returns for these
two firms? To see the answer, let Ii0/Ki0 and I∗i0/K

∗
i0 denote the optimal I/K ratios for firm i

that correspond to Cov0(m1,Πi1) = c and Cov0(m1,Πi1) = c∗, where c∗ > c, and let E0(ri1)
and E0(r

∗
i1) denote the associated expected stock returns. Similarly, let I∗j0/K

∗
j0 denote the

optimal I/K ratio for firm j that corresponds to Cov0(m1,Πj1) = c∗, and let E0(r
∗
j1) denote

the associated expected stock return.
Because equation (2.6) implies that I∗j0/K

∗
j0 = I∗i0/K

∗
i0, it follows that E0(r

∗
j1) = E0(r

∗
i1).

We conclude, therefore, that equations (2.4) and (2.7) not only describe the relation between
optimal I/K ratios and expected returns for firm i, but also the relation between optimal
I/K ratios and expected stock returns for firms i and j, provided that these firms have the
same expected marginal product of capital. For such firms, the slope of the function that
describes the cross-sectional relation between optimal I/K ratios and expected stock returns
is negative, and it increases with the I/K ratio at a diminishing marginal rate.

Of course it would be untenable to argue that all firms have the same expected marginal
product of capital. To see how allowing this quantity to differ across firms affects the analysis,
suppose that NL < N firms have a low expected marginal product of capital (the low-
productivity group) and the remaining N − NL have a high expected marginal product of

4That is, equation (2.7) describes the rate at which the expected stock return changes as the optimal I/K
ratio changes holding the marginal product of capital constant. Consider, for example, the effect of increasing
the value of Cov0(m1,Πi1), which lowers the risk of the firm’s equity. We have

∂E0(ri1)

∂Cov0(m1,Πi1)
=

(
∂E0(ri1)

∂(Ii0/Ki0)

)(
∂(Ii0/Ki0)

∂Cov0(m1,Πi1)

)
,

with ∂(Ii0/Ki0)/∂Cov0(m1,Πi1) = 1/α using equation (2.6).
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capital (the high-productivity group). For a given value of the I/K ratio, equation (2.4)
implies that the expected stock return of a high-productivity firm is greater than that of a
low-productivity firm, because the high-productivity firm has riskier equity than the low-
productivity firm.5 Hence, a plot of equation (2.4) for the high-productivity group would lie
above and to the right of a plot of this equation for the low-productivity group.

In light of this fact, what sort of estimated cross-sectional relation between I/K ratios and
expected stock returns would we be likely to obtain by fitting a flexible nonlinear regression
specification to data generated from the model? The answer depends on the value of NL/N .
If this ratio is close to zero, then most of the stock returns would be for high-productivity
firms, and a plot of the estimated regression function should resemble the plot of equation
(2.4) for the high-productivity group. Conversely, if NL/N is close to one, then a plot of
the estimated regression function should resemble the plot of equation (2.4) for the low-
productivity group. If NL/N is neither close to zero nor close to one, a plot of the estimated
regression function should resemble a weighted average of the plots of equation (2.4) for the
two groups of firms. Because a weighted average of two convex functions is convex, we would
expect the slope of the estimated regression function to be negative, and to increase with
the I/K ratio at a diminishing marginal rate, regardless of the value of NL/N . Allowing the
firms to display a range of productivity levels does not alter this conclusion.

To summarize, we have shown that the hurdle rate hypothesis emerges as a direct im-
plication of our simple two-period model of investment. The model implies that, in effect,
each firm sets its hurdle rate equal to its expected net stock return, and chooses its I/K
ratio such that the NPV of the last unit of investment is zero. Consequently, the function
that relates I/K ratios to expected stock returns has a negative slope. But this slope is not
constant. Instead, it is a monotonically-increasing, concave function of the I/K ratio. These
predictions of the model are the focus of our empirical investigation.

3. DATA AND METHODOLOGY

We construct our dataset using all NYSE, AMEX, and NASDAQ firms that have non-
missing values for the variables of interest in the merged CRSP-Compustat database. How-
ever, firms can be excluded from the analysis for various reasons. First, we restrict the sample
to ordinary common equity (CRSP share code 10 or 11) for firms that have at least two years
of data on Compustat. The two-year screen is applied in order to reduce the survivorship
bias that arises from the way in which Compustat adds firms to its files.6 Second, we trim
all of the explanatory variables used in the regressions at the 1% and 99% levels.7 This is a
common approach for mitigating the adverse impact of outliers in cross-sectional regression
studies that employ firm-level observations (see, e.g, Novy-Marx, 2013).

The monthly stock returns cover the interval from July, 1963 to December, 2012 (594
months). As in Fama and French (1992) and a host of subsequent studies, we match the

5To see this, note that Ii0/Ki0 = Ij0/Kj0 in conjunction with E0(Πi1) > E0(Πj1) implies that
Cov0(m1,Πi1) < Cov0(m1,Πj1).

6See Banz and Breen (1986) for a discussion of this issue.
7That is, we trim each of the explanatory variables by sorting the available firms for the month under

consideration in ascending order of the realizations of the variable, and excluding the firms that fall below
the 1st percentile or above the 99th percentile of the sorted observations from the regression for that month.
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returns from July of year t to June of year t+ 1 with Compustat information for fiscal years
that end in calendar year t − 1. This ensures that the accounting variables employed in
the cross-sectional regressions are lagged by a minimum of six months, and hence known to
investors prior to the start of the holding period over which the stock returns are measured.
Because the observations for the accounting variables are annual values, they do not change
for a given firm between July of a given year and June of the following year.

3.1. Research design

We use the approach pioneered by Fama and MacBeth (1973) to fit the cross-sectional
regressions and conduct inferences. The methodology consists of two basic steps. Let rin
denote the stock return of firm i for month n. First, we use ordinary least squares (OLS) to
fit a cross-sectional regression of the form

(3.1) rin = β0n + β1n(Iin/Kin) + ein,

for each value of n from 1 to 594, where Iin/Kin denotes the I/K ratio of firm i for month
n (computed using accounting information that predates month n by at least six months).
This delivers a sequence {β̂1n}594n=1 of estimated slope coefficients. Second, we compute the
average value of β̂1n to see whether the I/K ratio helps to explain the cross-section of average
stock returns. If the value of (1/594)

∑594
n=1 β̂1n is statistically significant, then we conclude

that there is evidence of a relation between the I/K ratio and expected stock returns.
This approach can easily be adapted to allow for a nonlinear relation between the I/K ratio

and expected stock returns. We do so by including the squared I/K ratio as an additional
regressor to obtain a quadratic fit to the data, and by including both the squared and cubed
I/K ratio to obtain a cubic fit to the data. In the latter case, the resulting specification,

(3.2) rin = β0n + β1n(Iin/Kin) + β2n(Iin/Kin)2 + β3n(Iin/Kin)3 + ein,

implies that the marginal effect of raising the I/K ratio is β1n+2β2n(Iin/Kin)+3β3n(Iin/Kin)2.
Hence, the slope of the regression function can take a variety of different shapes: constant,
linearly increasing or decreasing, concave with a positive maximum value, etc.

An obvious objection to the specifications in equations (3.1) and (3.2) is that they fail to
include any controls. This is a concern because researchers have documented that a number
of firm characteristics capture cross-sectional variation in average stock returns. Perhaps the
most prominent examples are the logarithm of the market value of the firm’s equity (log
ME) and the logarithm of the ratio of book value to market value (log BE/ME). Fama and
French (1992) show that these two characteristics dominate the market beta of the firm with
respect to explaining the cross-section of average stock returns. In addition, the literature
reports that measures of price momentum (MOM) and the ratio of gross profitability to total
assets (GP/TA) have significant cross-sectional explanatory power (see, e.g., Jegadeesh and
Titman, 1993; Carhart, 1997; Novy-Marx, 2013).

We use all of these variables as controls to guard against the potential effects of omitted-
variables bias on our regression results. In addition, we consider two different measures of the
I/K ratio to assess the robustness of our findings to different definitions of investment, and
investigate whether using a simple approximation to Tobin’s q to control for differences in
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investment opportunities across firms alters our findings.8 Specifically, we create an indicator
variable that equals 1 if a firm is among the top quartile of firms in terms of Tobin’s q
and zero otherwise, add this variable to the set of regressors, and interact it with Iin/Kin,
(Iin/Kin)2, and (Iin/Kin)3. This allows us to see whether there is a statistically significant
shift in the relation between the I/K ratio and stock returns for firms with good investment
opportunities.

3.2. Variable definitions

We construct the explanatory variables for the regressions as follows. The I/K ratio is
annual net capital expenditures (Compustat item CAPX minus item DP) divided by the
beginning-of-year value of net property, plant, and equipment (Compustat item PPENT).
The book equity in the BE/ME ratio is computed as shareholder equity (Compustat item
SEQ), plus balance-sheet deferred taxes and investment tax credit (Compustat item TXDITC)
if available, minus the book value of preferred stock, which is either its redemption value
(Compustat item PSTKRV), liquidation value (Compustat item PSTKL), or par value (Com-
pustat item PSTK), in this order of preference.9 Market equity is price (CRSP item PRC)
times number of shares outstanding (CRSP item SHROUT).10 Momentum is measured as
in Novy-Marx (2013): the stock return for the holding period that starts in month n − 12
and ends in month n − 2. Finally, the GP/TA ratio is total revenue less cost of goods sold
(Compustat item REVT minus item COGS) divided by total assets (Compustat item AT).

Our alternative proxy for the I/K ratio is intended to capture a wider range of investment
activities. Specifically, we use the year-to-year growth rate of total assets (TAG).11 Because
the year-to-year change in total assets accounts for depreciation, we can interpret TAG as
a broader analog of the ratio of net capital expenditures to net property, plant, and equip-
ment. Cooper et al. (2008) report that TAG has a more robust relation with subsequent
stock returns than the individual components of investment examined in other studies. They
attribute this finding to the fact that it provides a comprehensive picture of the investment
and disinvestment transactions of a firm. For example, capital expenditures do not reflect
investment via acquisition or disinvestment via the sale of property, plant, or equipment. If
a substantial fraction of firms engage in such transactions, then focusing on capital expen-
ditures as a measure of investment might produce unreliable results.

Tobin’s q is constructed using the simple approximation formula proposed by Chung and
Pruitt (1994). Specifically, we compute the sum of the year-end market value of common
equity (the product of Compustat items PRCC F and CSHO), the value of preferred stock
(Compustat item PSTKRV, PSTKL, or PSTK in order of preference), the long term debt
(Compustat item DLTT), and current liabilities net of current assets (Compustat item LCT

8See Tobin (1969) for the theory that supports the use of this criterion as a measure of investment
opportunities.

9This is the Fama and French (1992) definition of book equity.
10The market equity, which is measured in millions of dollars, is computed at the end of June of year t

for the July of year t to June of year t+ 1 regressions. Fama and French (1992) use the ME for December of
year t−1 to construct the BE/ME ratio. However, using the ME for June of year t increases the explanatory
power of the regression model (see Asness and Frazzini, 2013).

11This measure is computed as TAG = (AT− lag AT)/lag AT, where lag AT denotes the lagged value of
AT (i.e., the beginning-of-year value of total assets).
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minus item ACT), and then divide by total assets. Chung and Pruitt (1994) show that this
measure explains almost all of the variation in the much more complex measure of Tobin’s
q advocated by Lindenberg and Ross (1981).

3.3. Descriptive statistics

Table I reports the mean, volatility, and selected percentiles for the trimmed versions of
the explanatory variables and Tobin’s q. These statistics are for all firm-month observations
used in the cross-sectional regressions. The I/K ratio has a mean of 12%, a median of 5%,
a volatility of 50%, and an interquartile range is 22%. Thus capital expenditures are only
moderately higher than depreciation on average, but there is clearly a lot of variation in these
expenditures across firms. In addition, the distribution of the I/K ratio is skewed somewhat
towards the right. In comparison, the properties of TAG are reasonably similar. It has a
mean of 23%, a median of 9%, as volatility of 76%, and an interquartile range of 23%. But
it displays a good bit more skewness than the I/K ratio.

The properties of the other explanatory variables look reasonable. Nothing stands out as
particularly noteworthy. The average values of the log BE/ME and log ME variables are
−0.56 and 4.57, and the volatilities are 0.9 and 2.04. Neither of these variables displays
much evidence of skewness. The average value of the MOM variable is 12%, and its standard
deviation is 54%. It is positively skewed, as might be anticipated in view of the limited
liability feature of equities. The average value of the GP/TA ratio is 33%, its standard
deviation is 27%, and it shows little evidence of skewness. Finally, our measure of Tobin’s
q has a mean of 1.25 and a standard deviation of 1.53. It is also positively skewed, with a
median of 0.82 and an interquartile range of 1.02.

4. EMPIRICAL RESULTS

Table II summarizes the results of fitting the cross-sectional regressions for the case in
which we model the relation between the I/K ratio and subsequent stock returns as linear.
Columns one to four report the average estimated slopes and associated t-statistics obtained
using a sample that includes all firms. Columns five to eight show how the results change
when we exclude financial firms (Standard Industrial Codes between 6000 and 6999) from the
analysis. We present the second sets of results because excluding financial firms is common in
cross-sectional regression studies that use the log BE/ME variable as one of the explanatory
variables (see, e.g., Fama and French, 1992).

Column one is for the basic specification with no controls. As anticipated from the findings
of prior studies, the regressions produce clear evidence of a negative correlation between the
I/K ratio and stock returns. The average estimated slope is −0.59 with a t-statistic of −6.96.
Column two is for a specification that uses the log BE/ME and log ME variables as controls.
Although each of these variables enters the regression with a statistically-significant average
slope, we still find clear evidence of a relation between the I/K ratio and subsequent stock
returns: the average estimated slope is −0.39 with a t-statistic of −5.61. In column three
we add the MOM variable to the set of controls. Again, the average estimated slope for the
I/K ratio remains negative and highly statistically significant. In column four we add the
GP/TA ratio to the set of controls. The resulting average estimated slope for the I/K ratio
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is −0.28 with a t-statistic of −4.43.
In view of these findings, we conclude that the evidence of negative correlation between

the I/K ratio and subsequent stock returns is quite robust to the choice of controls. The
estimates reported in columns five to eight show that it is also robust to the inclusion of
financial firms in the dataset. Excluding these firms produces some changes in the average
estimated slopes for the I/K ratio. But the changes are small, and the general implications
of the results remain the same. We therefore base the remainder of the empirical analysis on
the sample that includes all firms.

Table III illustrates the impact of relaxing the linearity assumption imposed in Table II.
Specifically, it summaries the results of fitting cross-sectional regressions in which we model
the conditional mean of stock returns as a quadratic function (columns one to four) or a cubic
function (columns five to eight) of the I/K ratio. The quadratic specification produces some
evidence of nonlinearity. The regression without any controls produces an average estimated
slope for the squared I/K ratio of 0.52 with a t-statistic of 3.63. However, the t-statistics for
the regressions that include controls are smaller, and hence the average estimated slopes for
the squared I/K ratio are statistically indistinguishable from zero at the 5% level.

In contrast, the cubic specification produces robust evidence of nonlinearity. The regression
without any controls produces average estimated slopes for the squared and cubed I/K ratio
of 2.47 and −1.68, with t-statistics of 3.87 and −4.09. The t-statistics for these terms get
smaller as we add controls, but they remain highly statistically significant. Using the full
set of controls, the average estimated slopes for the squared and cubed I/K ratio are 0.97
and −0.78, with t-statistics of 2.39 and −2.40, while the average estimated slope for the
linear term is −0.66 with a t-statistic of −4.14. These results have mixed implications with
respect to the hurdle rate hypothesis. The estimates point to a downward-sloping, nonlinear
relation between average stock returns and the I/K ratio, as predicted by the hypothesis.
But the slope of the estimated regression function in not a monotonically-increasing, concave
function of the I/K ratio, which is at odds with the predictions of the hypothesis.

Figure one illustrates this more clearly. The top panel of the figure plots the estimated
marginal effect of the I/K ratio on the conditional mean of subsequent stock returns using
the results for the cubic specification. The dotted line is for the basic specification without
controls (Table III, column five), and the solid line is for the specification that employs the
full set of controls (Table III, column eight). In each case, the estimated marginal effect
attains its maximum value within the observed support of the cross-sectional distribution of
the I/K ratio. For the basic regression, the maximum value is −0.37, which corresponds to
a I/K ratio of 49%. For the regression with the full set of controls, the maximum is −0.40,
which corresponds to a I/K ratio of 41%.

Because the maximum estimated marginal effects are less than zero, the estimated regres-
sion functions are downward sloping for all values of the I/K ratio. In other words, both of the
cubic specifications imply that an increase in the I/K ratio always implies a decrease in the
expected stock return. This is consistent with the hurdle rate hypothesis. On the other hand,
the maximum estimated marginal effects correspond to inflection points. At these points, the
estimated regression functions change from being convex in the I/K ratio to being concave
in the I/K ratio. According to the hurdle rate hypothesis, these inflections points should not
exist, because it predicts that the estimated regression function should be convex in the I/K
ratio for all values of this ratio.
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Note, however, that the results also raise doubts about the overinvestment hypothesis. The
premise of this hypothesis is that the negative correlation between investment and stock
returns is driven by empire-building managers who undertake new projects for personal
reasons. But the cubic specifications indicate that the magnitude of the marginal effect of
the I/K ratio on the conditional mean of subsequent stock returns is very high for firms that
have negative I/K ratios. If anything, a negative I/K ratio suggests that underinvestment
is a potential problem. Yet the estimated reduction in the expected stock return associated
with a small increase in the I/K ratio is larger for a firm with an I/K ratio of −20% than
for a firm with an I/K ratio of 40%. It is difficult to imagine circumstances under which
overinvestment alone could explain this effect.

One way to potentially explain our findings with respect to the shape of the estimated
regression function is to combine the implications of the hurdle rate hypothesis and the
overinvestment hypothesis. Suppose that the majority of firms have managers who choose
the I/K ratio in an optimal manner, but there are some that have the type of empire-
building managers envisioned by the overinvestment hypothesis. Because the empire-building
managers invest more than is optimal, they should be more likely to fall in the upper part
of the cross-sectional distribution of I/K ratios than in the lower part of this distribution.
This could explain why the estimated regression function has an inflection point.

The general idea is that the predictions of the hurdle rate hypothesis might hold up
relatively well for low to moderate values of the I/K ratio, because most of the associated
firms do not have empire-building managers. But once the I/K ratio reaches a certain level,
the prevalence of firms with such managers begins to have a discernible effect on the slope
of the estimated regression function. By investing more than is optimal, these managers
accept some negative NPV projects, thereby reducing expected stock returns below the
level predicted by the hurdle rate hypothesis. As a result, the estimated regression function
switches from being convex in the I/K ratio to being concave in this ratio.

4.1. Impact of controlling for investment opportunities

Intuition suggests that overinvestment should be less of a concern for firms with good
investment opportunities than for those with poor investment opportunities. If so, then the
estimated regression functions for firms with good investment opportunities should be more
likely to conform to the predictions of the hurdle rate hypothesis. To investigate this possibil-
ity, we fit generalized versions of the quadratic and cubic specifications that allow the slope
of the regression function to shift for firms that have good investment opportunities (those
in the top quartile of the cross-sectional distribution of Tobin’s q). Table IV presents the
results. In the interest of space, we limit the analysis to the regressions with no controls and
those with the full set of controls. Columns one and two are for the quadratic specification.
Columns three and four are for the cubic specification.

The quadratic specification produces little evidence of coefficient shifts for firms with good
investment opportunities at the 5% significance level. Although the estimated shift in the
intercept for the basic regression is −0.49 with a t-statistic of −3.92, this effect disappears
when we add the controls. The results for the cubic specification are similar in the sense that
none of the estimated shifts in coefficient values are statistically significant at the 5% level. It
is interesting nonetheless that the estimated regression function for firms in the top quartile
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of the cross-sectional distribution of Tobin’s q is actually more concave after the inflection
point than that for the remaining set of firms, which is the opposite of the anticipated result.
Of course we cannot draw any firm conclusions in view of the lack of statistical significance.
But further investigation of the relation between stock return, investment levels, and proxies
for the quality of investment opportunities might be worthwhile.

4.2. Robustness to the choice of investment measure

Next we assess the sensitivity of our findings to the choice of investment measure. Table
V reports the average estimated slopes and associated t-statistics obtained by fitting the
quadratic and cubic specifications using TAG in place of the I/K ratio. The basic pattern
of the estimates for this broader measure of investment looks similar to that observed in
Table III. The quadratic specification produces some evidence of nonlinearity. The regression
without any controls produces an average estimated slope for squared TAG of 0.57 with
a t-statistic of 2.35. Once again, however, the t-statistics for the regressions that include
controls are much smaller, and indicate that the average estimated slope for squared TAG
is statistically indistinguishable from zero.

The cubic specification again produces robust evidence of nonlinearity. The average esti-
mated slopes for squared and cubed TAG are 2.34 and −1.48 for the regression without any
controls, with t-statistics of 2.74 and −2.29. The statistical significance of the quadratic and
cubic term declines as we add the first three controls, but the addition of the GP/TA ratio
to the set of controls reverses this effect. Using the full set of controls, the average estimated
slopes for squared and cubed TAG are 1.20 and −1.00, with t-statistics of 2.25 and −2.17,
while the average estimated slope for the linear term is −1.08 with a t-statistic of −5.60.
Thus controlling for the differences in gross profitability across firms appears to be quite
important in this case.

The bottom panel of Figure I plots the estimated marginal effect of TAG on the conditional
mean of subsequent stock returns using the results for the cubic specification. It shows that
the estimated marginal effect attains its maximum value within the observed support of
the cross-sectional distribution of TAG. For the basic regression, the maximum value is
−0.68, which corresponds to a TAG value of 53%. For the regression that uses the full set
of controls, the maximum is −0.59, which corresponds to a TAG value of 40%. The most
notable difference between the plot for TAG and that for the I/K ratio is that the impact of
the long right tail of the TAG distribution is clearly in evidence.

Overall the results in Table 5 and Figure I suggest that our findings are not unduly sensitive
to the choice of investment measure. There are certainly some meaningful differences between
the estimates reported in Tables III and V, but the basic message of the results is the same.
The estimates suggest that the marginal effect of TAG on the conditional mean of stock
returns is a concave function of TAG whose maximum value lies in close proximity to zero.
Confirming the evidence of nonlinearity using TAG is reassuring in view of the encompassing
nature of this measure of investment.
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4.3. Caveats

Despite the reasonably encouraging aspects of our findings with respect to the hurdle rate
hypothesis, we should point out that our conclusions are subject to a couple of important
caveats. First, our choice of modeling techniques is somewhat restrictive. We rely on quadratic
and cubic specifications because they are both easy to implement and highly transparent, but
they do not provide as much flexibility as we would like. The use of nonparametric methods,
such as local linear regression, could potentially provide additional insights regarding the
nature of the relation between the I/K ratio and subsequent stock returns.

Second, our simple model of firm investment cannot fully explain the evidence of a non-
linear relation between the I/K ratio and subsequent stock returns. We conjecture that an
extension of the model in which the managers of some subset of firms accept negative NPV
projects (i.e., overinvest) would be more successful in this regard. The fundamental question
is whether the shape of the estimated regression function that relates the I/K ratio to stock
returns is consistent with the predictions of such a model. Our intuition suggests that it
should be, but this remains to be formally established.

5. CONCLUDING REMARKS

Capital budgeting theory, as it is typically advanced in management accounting and cor-
porate finance, holds that managers should undertake new investment projects only if they
enhance shareholder value. It is therefore no surprise that the relation between capital invest-
ment and subsequent stock returns has attracted considerable interest. A number of studies
report that the firms with high levels of capital investment relative to their scale of opera-
tions tend to have lower subsequent stock returns than firms with the opposite characteristic.
While most researchers appear to be convinced of the robustness of this finding, there is a
lot of debate as to whether it is consistent with sound capital budgeting practices.

Our analysis provides fresh insights on the relation between investment and stock returns,
and presents new challenges to researchers working in this area. In particular, we show that
the conditional mean of stock returns is nonlinearly related to past investment in the cross-
section. We regard this finding as broadly consistent with a scenario in which differences
in expected stock returns across firms are reflected in the hurdle rates used to evaluate
capital investment projects, thereby inducing a negative cross-sectional correlation between
investment and subsequent stock returns. Although the shape of the estimated regression
function that relates expected stock returns to the I/K ratio is not fully consistent with the
predictions of our simple model of firm investment, our findings clearly pose a significant
challenge to those who attribute the negative correlation between capital investment and
stock returns solely to some type of overinvestment phenomenon.

One limitation of our econometric approach is that it relies exclusively on parametric re-
gression models. We use parametric models to make the analysis as transparent and tractable
as possible. However, we believe that it would be worthwhile to generalize our analysis us-
ing nonparametric methods. Preliminary work along these lines using local linear smoothers
suggests that the cubic specification provides a reasonable approximation to the function
that relates the I/K ratio to subsequent stock returns. Specifically, plotting the local linear
estimates of the marginal effect of the I/K ratio on the conditional mean of returns produces

14



a concave function that looks similar to that found here. This provides some reassurance
that our results are robust to the choice of modeling techniques.
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table i
descriptive statistics

The table reports the sample mean (Mean), sample volatility (Vol), and selected sample per-
centiles for the variables used in the cross-sectional regressions: the net capital investment to
capital stock ratio (I/K), the logarithm of the book equity to market equity ratio (log BE/ME),
the logarithm of market equity in millions (log ME), the stock return over the interval from n−12
to n−2 where n is the regression month (MOM), the gross profits to total assets ratio (GP/TA),
the growth rate of total assets (TAG), and a measure of Tobin’s q. The observations for all of the
variables except MOM are annual values recorded at a monthly frequency (i.e., the same values
are used for each of the monthly cross-sectional regressions from July of year t to June of year
t+ 1). The reported statistics are for the trimmed versions of the variables. The sample includes
the full set of NYSE, AMEX, and NASDAQ firms (i.e., financial firms are included). The sample
period for the monthly regressions is July, 1963 to December, 2012.

Percentiles

Mean Vol 1st 10th 25th 50th 75th 90th 99th

I/K 0.12 0.50 −0.99 −0.17 −0.04 0.05 0.18 0.46 2.07
log BE/ME −0.56 0.90 −3.08 −1.75 −1.08 −0.46 0.06 0.49 1.23
log ME 4.57 2.04 0.58 2.00 3.05 4.42 5.98 7.32 9.53
MOM 0.12 0.54 −0.77 −0.45 −0.21 0.05 0.33 0.70 2.00
GP/TA 0.33 0.27 −0.25 0.04 0.13 0.30 0.49 0.69 1.08
TAG 0.23 0.76 −0.39 −0.11 −0.00 0.09 0.23 0.57 3.18
Tobin’s q 1.25 1.53 −0.11 0.18 0.44 0.82 1.46 2.72 7.66
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table ii
results for regressions that restrict the investment effect to be linear

The table reports the results obtained using cross-sectional regressions that model the relation
between investment and subsequent stock returns as a linear function. We fit the regressions
to monthly percentage stock returns for every month from July, 1963 to December, 2012, and
report the average value of the time series of estimated slope coefficients for each explanatory
variable. Fama and MacBeth (1973) t-statistics are shown below the average estimated slopes in
parentheses. All regressions include a constant. The regressors are the net capital investment to
capital stock ratio (I/K), the logarithm of the book equity to market equity ratio (log BE/ME),
the logarithm of market equity in millions (log ME), the stock return over the interval from
n−12 to n−2 where n is the regression month (MOM), and the gross profits to total assets ratio
(GP/TA). These variables are trimmed at the 1% and 99% levels. The results in columns one to
four are for the full set of NYSE, AMEX, and NASDAQ firms. Columns five to eight show the
impact of excluding financial firms (SIC codes between 6000 and 6999).

All firms Excluding financial firms

(1) (2) (3) (4) (5) (6) (7) (8)

Constant 1.35 1.90 1.71 1.43 1.37 1.98 1.78 1.50
(5.46) (5.32) (5.30) (4.23) (5.47) (5.40) (5.35) (4.25)

I/K −0.59 −0.39 −0.31 −0.28 −0.57 −0.36 −0.28 −0.26
(−6.96) (−5.61) (−4.91) (−4.43) (−6.56) (−5.11) (−4.31) (−3.86)

log BE/ME 0.24 0.32 0.37 0.26 0.34 0.38
(3.58) (5.44) (6.07) (3.89) (5.81) (6.25)

log ME −0.11 −0.11 −0.10 −0.12 −0.11 −0.10
(−2.45) (−2.61) (−2.33) (−2.60) (−2.71) (−2.43)

MOM 0.74 0.73 0.71 0.70
(3.78) (3.70) (3.64) (3.57)

GP/TA 0.69 0.63
(5.58) (4.74)

R2 0.00 0.02 0.03 0.04 0.00 0.02 0.03 0.04
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table iii
results for regressions that allow the investment effect to be nonlinear

The table reports the results obtained using cross-sectional regressions that model the relation
between investment and subsequent stock returns as either a quadratic or cubic function. We
fit the regressions to monthly percentage stock returns for every month from July, 1963 to De-
cember, 2012, and report the average value of the time series of estimated slope coefficients for
each explanatory variable. Fama and MacBeth (1973) t-statistics are shown below the average
estimated slopes in parentheses. All regressions include a constant. The regressors are the net
capital investment to capital stock ratio ratio (I/K), the squared value of this ratio, and the cubed
value of this ratio, plus the logarithm of the book equity to market equity ratio (log BE/ME),
the logarithm of market equity in millions (log ME), the stock return over the interval from
n − 12 to n − 2 where n is the regression month (MOM), and the gross profits to total assets
ratio (GP/TA). These variables are trimmed at the 1% and 99% levels. The sample includes the
full set of NYSE, AMEX, and NASDAQ firms (i.e., financial firms are included).

Quadratic specification Cubic specification

(1) (2) (3) (4) (5) (6) (7) (8)

Constant 1.39 1.92 1.73 1.45 1.41 1.92 1.73 1.45
(5.64) (5.40) (5.36) (4.28) (5.70) (5.46) (5.40) (4.33)

I/K −1.15 −0.69 −0.54 −0.52 −1.58 −0.83 −0.66 −0.66
(−7.30) (−5.55) (−4.72) (−4.46) (−6.17) (−5.07) (−4.11) (−4.14)

(I/K)2 0.52 0.22 0.15 0.15 2.47 1.02 0.91 0.97
(3.63) (1.82) (1.28) (1.36) (3.87) (2.61) (2.23) (2.39)

(I/K)3 −1.68 −0.77 −0.75 −0.78
(−4.09) (−2.55) (−2.32) (−2.40)

log BE/ME 0.23 0.32 0.37 0.23 0.32 0.37
(3.49) (5.37) (6.01) (3.49) (5.39) (6.05)

log ME −0.11 −0.11 −0.10 −0.11 −0.11 −0.10
(−2.41) (−2.59) (−2.31) (−2.43) (−2.61) (−2.31)

MOM 0.74 0.72 0.74 0.72
(3.75) (3.68) (3.75) (3.68)

GP/TA 0.69 0.69
(5.62) (5.60)

R2 0.004 0.024 0.034 0.037 0.006 0.025 0.035 0.037
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table iv
results controlling for firms with good investment opportunities

The table reports the results obtained using cross-sectional regressions that model the relation
between investment and subsequent stock returns as either a quadratic or cubic function in which
the coefficients can shift for firms with good investment opportunities. We fit the regressions to
monthly percentage stock returns for every month from July, 1963 to December, 2012, and
report the average value of the time series of estimated slope coefficients for each explanatory
variable. Fama and MacBeth (1973) t-statistics are shown below the average estimated slopes in
parentheses. All regressions include a constant. The basic regressors are the net capital investment
to capital stock ratio ratio (I/K), the squared value of this ratio, and the cubed value of this
ratio, plus the logarithm of the book equity to market equity ratio (log BE/ME), the logarithm of
market equity in millions (log ME), the stock return over the interval from n− 12 to n− 2 where
n is the regression month (MOM), and the gross profits to total assets ratio (GP/TA). These
variables are trimmed at the 1% and 99% levels. In addition, we include an indicator variable
(1[q∈top 25%]) that takes a value of 1 if the firm falls in the top quartile of the cross-sectional
distribution of Tobin’s q and 0 otherwise, and interact it with the I/K ratio, the squared value of
this ratio, and the cubed value of this ratio. The sample includes the full set of NYSE, AMEX,
and NASDAQ firms (i.e., financial firms are included).

Quadratic Cubic
specification specification

(1) (2) (3) (4)

Constant 1.50 1.47 1.51 1.47
(6.48) (4.74) (6.54) (4.78)

1[q∈top 25%] −0.49 0.02 −0.45 0.04
(−3.92) (0.17) (−3.58) (0.40)

I/K −1.41 −0.83 −1.94 −1.14
(−6.85) (−5.55) (−6.56) (−5.72)

(I/K)2 0.61 0.21 2.43 1.31
(2.43) (1.27) (2.84) (2.37)

(I/K)3 −1.50 −1.01
(−2.36) (−2.17)

I/K ×1[q∈top 25%] 0.77 0.64 0.41 0.30
(1.90) (1.72) (0.58) (0.42)

(I/K)2 × 1[q∈top 25%] −0.59 −0.84 1.71 2.32
(−1.02) (−1.39) (0.75) (0.73)

(I/K)3 × 1[q∈top 25%] −3.71 −7.11
(−1.58) (−1.39)

log BE/ME 0.37 0.37
(7.02) (7.04)

log ME −0.09 −0.09
(−2.23) (−2.19)

MOM 0.72 0.72
(3.66) (3.67)

GP/TA 0.64 0.64
(5.58) (5.63)

R2 0.01 0.04 0.01 0.04
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table v
results using a broader measure of investment

The table reports the results obtained using cross-sectional regressions that model the relation
between investment and subsequent stock returns as either a quadratic or cubic function. We
fit the regressions to monthly percentage stock returns for every month from July, 1963 to De-
cember, 2012, and report the average value of the time series of estimated slope coefficients for
each explanatory variable. Fama and MacBeth (1973) t-statistics are shown below the average
estimated slopes in parentheses. All regressions include a constant. The regressors are total asset
growth (TAG), the squared value of this quantity, and the cubed value of this quantity, plus
the logarithm of the book equity to market equity ratio (log BE/ME), the logarithm of market
equity in millions (log ME), the stock return over the interval from n−12 to n−2 where n is the
regression month (MOM), and the gross profits to total assets ratio (GP/TA). These variables
are trimmed at the 1% and 99% levels. The sample includes the full set of NYSE, AMEX, and
NASDAQ firms (i.e., financial firms are included).

Quadratic specification Cubic specification

(1) (2) (3) (4) (5) (6) (7) (8)

Constant 1.45 1.90 1.73 1.47 1.46 1.90 1.73 1.46
(6.13) (5.57) (5.55) (4.70) (6.20) (5.61) (5.60) (4.74)

TAG −1.43 −0.84 −0.77 −0.81 −1.91 −1.06 −0.98 −1.08
(−6.89) (−5.50) (−5.26) (−5.52) (−6.37) (−5.42) (−5.06) (−5.60)

(TAG)2 0.57 0.00 0.08 0.15 2.34 0.77 0.95 1.20
(2.35) (0.02) (0.50) (0.92) (2.74) (1.42) (1.79) (2.25)

(TAG)3 −1.48 −0.71 −0.86 −1.00
(−2.29) (−1.54) (−1.90) (−2.17)

log BE/ME 0.21 0.29 0.35 0.21 0.29 0.35
(3.29) (5.00) (5.98) (3.29) (5.01) (6.01)

log ME −0.10 −0.11 −0.09 −0.10 −0.10 −0.09
(−2.26) (−2.55) (−2.22) (−2.24) (−2.54) (−2.18)

MOM 0.72 0.72 0.71 0.71
(3.60) (3.61) (3.62) (3.62)

GP/TA 0.67 0.67
(5.81) (5.86)

R2 0.01 0.03 0.04 0.04 0.01 0.03 0.04 0.04
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FIGURE 1. ESTIMATED MARGINAL EFFECT OF INVESTMENT ON STOCK RETURNS 
 

The figure shows the estimated marginal effect of increasing the ratio of net capital 

expenditures to net property, plant, and equipment (top plot) or increasing the growth rate of 
total assets (bottom plot) on stock returns. The estimates are obtained by fitting cross-sectional 

regressions in which the relation between investment and subsequent stock returns is 

modelled as a cubic function of the level of investment.  
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