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I.

Introduction

The last several years have not been good ones
for the capital asset pricing model (CAPM). A
large volume of recent empirical research has
found that (i) cross-sectional stock returns bear
little or no discernible relationship to B and (ii) a
number of other variables besides B have substantial predictive power for stock returns. For
example, one variable that has been shown to be
an important and reliable predictor is the bookto-market ratio: the higher a firm's book-tomarket, the greater its conditional expected return, all else being equal.1
In light of these empirical results, this article
* This research is supported by the National Science
Foundation and the InternationalFinancial Services Research Center at Massachusetts Institute of Technology.
Thanksto MaureenO'Donnellfor assistancein preparingthe
manuscriptand to Michael Barclay, Doug Diamond, Steve
Kaplan, Jay Ritter, Dick Thaler, Luigi Zingales, an anonymous referee, and seminar participants at the National
Bureauof EconomicResearchfor helpfulcommentsand suggestions.
1. Early work on the predictivepower of variablesother
than p includes Stattman(1980), Banz (1981), Basu (1983),
Keim (1983), DeBondt and Thaler(1985), Rosenberg,Reid,
and Lanstein (1985), Bhandari(1988), and Jaffe, Keim, and
Westerfield(1989). See Fama (1991)for a detailedsurvey of
this literature.More recent papersthat have focused specifically on book-to-marketas a predictive variable include
Chan, Hamao, and Lakonishok (1991), Fama and French
(1992), Davis (1994), Lakonishok, Shleifer, and Vishny
(1994), and Chan, Jegadeesh,and Lakonishok(1995).
(Journalof Business, 1996, vol. 69, no. 4)
© 1996by The University of Chicago. All rightsreserved.
0021-9398/96/6904-0002$01.50
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This article addresses
the following basic capital budgeting problem:
suppose that crosssectional differences in
stock returns can be
predicted based on variables other than P(e.g.,
book-to-market) and
that this predictability
reflects market irrationality rather than compensation for fundamental risk. In this
setting, how should
companies determine
hurdle rates? I show
how factors such as
managerial time horizons and financial constraints affect the optimal hurdle rate. Under
some circumstances, p
can be useful as a capital budgeting tool, even
if it is of no use in predicting stock returns.
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addresses a simple, yet fundamentalquestion: What should the academic finance profession be telling MBA students and practitioners
about how to set hurdlerates for capital budgetingdecisions? Can we
still follow the standardtextbook treatmentswith a clear conscience
and a straightface, and march throughthe mechanics of how to do
weighted-average-cost-of-capitalor adjusted-present-valuecalculations based on the CAPM?Or should we abandonthe CAPMfor capital budgetingpurposes in favor of alternativemodels that seem to do
a betterjob of fittingactual stock-returndata?
If one believes that the stock marketis efficientand that the predictable excess returns documented in recent studies are, therefore,just
compensationfor risk-risk that is for some reason not well captured
by 3-then the answerto the questionis simple. Accordingto standard
finance logic, in an efficient marketthe hurdlerate for an investment
in any given asset should correspondexactly to the prevailingexpected
returnon the stock of a company that is a pure play in that asset. The
only operationalquestion is, Which regression specificationgives the
best estimates of expected return?Thus the inevitable conclusion is
that one must throw out the CAPM and in its place use the "new and
improved" statistical model to set hurdle rates. For shorthand,I will
label this approach to setting hurdle rates the NEER approach, for
new estimator of expected return.
As an example of the NEER approach, consider a chemical company that currently has a low book-to-marketratio, and henceaccordingto an agreed-uponregressionspecification-a low expected
return.If the company were consideringinvesting in anotherchemical
plant, this approachwould argue for a relatively low hurdlerate. The
implicit economic argument is this: the low book-to-marketratio is
indicative of the low risk of chemical-industryassets. Given this low
risk, it makes sense to set a low hurdlerate. Of course, if the chemical
company's book-to-market ratio-and hence its expected returnwere to rise over time, then the hurdlerate for capital budgetingpurposes would have to be adjustedupward.
This NEER approach to capital budgeting is advocated by Fama
and French (1993). Fama and French couch the predictive content of
the book-to-marketratio and other variables in a linear multifactormodel setting that they argue can be interpretedas a variant of the
arbitragepricing theory (APT) or intertemporalcapital asset pricing
model (ICAPM). They then conclude: "In principle, our results can
be used in any applicationthat requires estimates of expected stock
returns. This list includes ... estimatingthe cost of capital" (p. 53).
However, it is critical to the Fama-Frenchlogic that the returndifferentialsassociated with the book-to-marketratioandotherpredictive
variables be thought of as compensationfor fundamentalrisk. While
there seems to be fairly widespread agreementthat variables such as
book-to-marketdo indeedhave predictivecontent, it is muchless clear
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that this reflects anythinghavingto do with risk. Indeed, several recent
papers find that there is very little affirmativeevidence that stocks
with high book-to-marketratios are riskierin any measurablesense.2
An alternativeinterpretationof the recent empiricalliteratureis that
investors make systematic errors in forming expectations, so that
stocks can become significantly over- or undervalued at particular
points in time. As these valuation errors correct themselves, stock
returns will move in a partially predictablefashion. For example, a
stock that is overvalued relative to fundamentalswill tend to have a
low book-to-marketratio. Over time, this overvaluationwill work its
way out of the stock price, so the low book-to-marketratiowill predict
relatively low future returns.3
In a world where predictable variations in returns are driven by
investors' expectationalerrors, it is no longer obvious that one should
set hurdlerates using a NEER approach.The strongclassical argument
for such an approach rests in part on the assumption that there is
a one-to-one link between the expected return on a stock and the
fundamentaleconomic risk of the underlyingassets. If this assumption
is not valid, the problem becomes more complicated. Think back to
the example of the chemical company with the low book-to-market
ratio. If the low value of the ratio-and hence the low expected return-is not indicativeof risk, but ratherreflectsthe fact that investors
are currently overoptimistic about chemical-industryassets, does it
make sense for rational managersto set a low hurdle rate and invest
aggressively in acquiringmore such assets?
The key point is that, when the marketis inefficient,there can be a
meaningfuldistinctionbetween a NEER approachto hurdlerates, and
one that focuses on a measureof fundamentalasset risk-which I will
call a FAR approach. A FAR approach involves looking directly at
the variance and covariance propertiesof the cash flows on the assets
in question. In the chemical company case, this mightmean assigning
a high hurdle rate if, for example, the cash flows from the new plknt
were highly correlatedwith the cash flows on other assets in the economy-irrespective of the company's currentbook-to-marketratio or
the conditional expected returnon its stock.
Given this distinctionbetween the NEER and FAR approaches,the
main goal of this article is to assess the relative merits of the two, and
to illustrate how one or the other may be preferredin a given set of
circumstances.To preview the results, I find that, loosely speaking,a

2. See, e.g., Lakonishok,Shleifer,and Vishny (1994),Danieland Titman(1995),and
MacKinlay(1995).The DanielandTitmanpapertakesdirectissue with the Fama-French
(1993) notion that the book-to-marketeffect can be given a multifactorrisk interpretation.
3. For evidence supportingthis interpretation,see Lakonishoket al. (1994)and LaPorta et al. (1995).
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NEER approachmakes the most sense when either (i) managersare
interested in maximizingshort-termstock prices or (ii) the firm faces
financialconstraints(in a sense which I will makeprecise). In contrast,
a FAR approach is preferablewhen managersare interested in maximizing long-runvalue and the firmis not financiallyconstrained.
The fact that a FAR approach can make sense in some circumstances leads to an interestingand somewhat counterintuitiveconclusion: in spite of its failure as an empirical descriptionof actual stock
returns,the CAPM(or somethingquite like it) may still be quite useful
from a prescriptive point of view in capital budgetingdecisions. This
is because f3-if calculatedproperly-may continueto be a reasonable
measure of the fundamentaleconomic risk of an asset, even if it has
little or no predictive power for stock returns. However, it must be
emphasized that this sort of rationale for using the CAPM does not
apply in all circumstances.As noted above, when managershave short
horizons or when the firmfaces financialconstraints, the CAPM-or
any FAR-based approach-will be inappropriateto the extent that it
does not present an accuratepictureof the expected returnson stocks.
Before proceeding, I should also reiterate that the entire analysis
that follows is based on the premise that the stock marketis inefficient.
More precisely, cross-sectional differences in expected returnswill be
assumed throughoutto be driven in part by expectational errors on
the part of investors. I make this assumptionfor two reasons. First, it
strikes me that, at the least, there is enough evidence at this point for
one to question marketefficiency seriously and to wonderwhat capital
budgeting rules would look like in its absence. Second, as discussed
above, the efficient-marketscase is alreadywell understoodand there
is little to add. In any event, however, readerscanjudge for themselves
whether or not they think the inefficient-marketspremise is palatable
as a basis for thinkingabout capital budgeting.
Of course, this is not the first paper to raise the general question of
whether and how stock market inefficiencies color investment decisions. This question dates back at least to Keynes (1936, p. 151), who
raises the possibility that "certain classes of investment are governed
by the average expectation of those who deal on the Stock Exchange
as revealed in the price of shares, ratherthan by the genuine expectations of the professional enterpreneur."4 More recent contributions
include Bosworth (1975), Fischer and Merton (1984), DeLong et al.
(1989), Morck, Shleifer, and Vishny (1990) and Blanchard,Rhee, and
Summers (1993). The latter two pieces are particularlynoteworthy in
that they stress-as does this article-the importanceof managers'
time horizons and financingconstraints.The contributionof this article
4. As will become clear, in terms of the languageof this articleKeynes is effectively
expressingthe concernthat managerswill adopta NEER approachto capitalbudgeting.
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relative to these earlier works is twofold: first, it provides a simple
analytical framework in which the effects of horizons and financing
constraintscan be seen clearly and explicitly, and, second, it focuses
on the question of what are appropriaterisk-adjustedhurdle rates,
thereby developing an inefficient-marketsanalog to textbook treatments of capital budgetingunder uncertainty.5
The remainderof the article is organizedas follows. In Section II,
I examine the link between managers'time horizons and hurdlerates,
leaving aside for simplicitythe issue of financialconstraints.This section establishes that a FAR approachis more desirablewhen the time
horizon is longer. In Section III, I introducethe possibility of financial
constraints and show how these have an effect similarto shortening
the time horizon-that is, financialconstraintstend to favor a NEER
approach. In Section IV, I take up measurementissues. Specifically,
if one decides to use a FAR approach,what is the best way to get an
empiricalhandle on fundamentalasset risk? To what extent can one
rationalizethe use of 3-as conventionallycalculated-as an attempt
to implementa FAR approach?Section V briefly discusses a number
of extensions and variations of the basic framework,and Section VI
fleshes out its empirical implications. Section VII concludes the discussion.

II. Time Horizonsand OptimalHurdleRates
I consider a simple 2-periodcapitalbudgetingmodel that is fairly standard in most respects. At time 0, the firm in question is initially all
equity financed. It already has physical assets in place that will produce a single net cash flow of F at time 1. From the perspective of
time 0, F is a random variable that is normallydistributed.The firm
also has the opportunity to invest $1 more at time 0 in identical
assets-that is, if it chooses to invest, its physical assets will yield a
total of 2F at time 1. The decision of whether or not to invest is'the
only one facing the firmat time 0. If it does invest, the investmentwill
be financedwith riskless debt that is fairly priced in the marketplace.
There is no possibility of issuing or repurchasingshares. (As will become clear in Section III, allowing the firm to transact in the equity
market at time 0 may in some circumstancesalter the results.) There
are also no taxes.
The managerof the firmis assumed to have rationalexpectations. I
denote the manager's rational time-0 forecast of F by F = EF. The
firm'sother outside shareholders,however, have biased expectations.
Their biased forecast of F is given by F" = EF(1 + 8). Thus 8 is a
5. In contrast,the informaldiscussionin Blanchardet al. (1993)assumesrisk neutrality and, hence, does not speak to the whole issue of risk-adjustedhurdlerates.
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measure of the extent to which outside investors are overoptimistic
aboutthe prospects for the firm'sphysicalassets. This bias in assessing
the value of physical assets is the only way in which the model departs
from the standardframework.Outside investors are perfectly rational
in all other respects. For example, they perceive all variances and
covariances accurately. Thus the degree of irrationalitythat is being
ascribedto outside investors is in a sense quite mild. It would certainly
be interestingto entertainalternativemodels of such irrationality,but
in the absence of clear-cut theoreticalguidance, the simple form considered here seems a naturalplace to start.
The shares in the firmare part of a largermarketportfolio. The net
cash flow payoff on the marketportfolioat time 1 is given by M, which
is also normally distributed. For simplicity, I assume that both the
managerof the firmand all outside investors have rationalexpectations
aboutM. Thus I am effectively assumingthat investorsmakefirm-level
mistakes in assessing cash flows, but that these mistakes wash out
across the marketas a whole.6I denote the price of the marketportfolio at time 0 by PM' and define RM MIPM - 1 as the realized percentage returnon the market.
The final assumption is that the price of the firm's shares is determined solely by the expectations of the outside investors. This
amounts to saying that even though the managermay have a different
opinion, he is unable or unwilling to trade in sufficient quantity to
affect the marketprice.
With the assumptions in place, the first thing to do is to calculate
the initial marketprice, P, of the firm's shares, before the investment
decision has been made at time 0. This is an easy task. Note that we
are operating in a standardmean-varianceframework,with the only
exception being that investors have biased expectations.This bias does
not vitiate many of the classical results that obtain in such a framework. First of all, investors will all hold the market portfolio, and
the market portfolio will be-in their eyes-mean-variance efficient.
Second, the equilibriumreturnrequiredby investors in firm's equity,
k, will be given by
k= r+

where r is the riskless rate and
defined as
r

r(ERM- r),
pr

(1)

is the usual "rate-of-returnIs,"

cov(F/P, RM)Ivar(RM).

(2)

Thus, outside investors' requiredreturns are determinedas in the
standardCAPM. Given the cash flow expectations of these investors,
6. Or, said somewhat more mildly, the managerof the firm does not disagreewith
outside investors' assessment of M.
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the initial price of the firm's shares, P, satisfies
P = Fb/(1 + k).

(3)

Equation (3) is not a completely reduced form, however, because P
appearsin the definitionof k and hence is on both sides of the equation.
Rearrangingterms, we obtain the following expression for P in terms
of primitiveparameters:
P = {Fb

where pd

is

-

pd(ERM

- r)}I(1 + r),

(4)

the "dollar 1," defined as
cov(F, RM)Ivar(RM).

,d

(5)

It is useful to compare equations (1)-(4) with the analogousexpressions that would prevail in a classical setting with rational expectations. Using asterisk superscriptsto denote these (unobserved)rational
expectations values, we have
k* = r +3*(ERM

- r),

(6)

13* cov(F/P*, RM)Ivar(RM),

(7)

P* =

(8)

+ k*),

FrI(l

and
P* = {Fr

-

pd(ERM

-

r)}I(l + r).

(9)

From a comparisonof equations (4) and (9), it can be seen that in the
reduced form, the only difference between P and P* is the bias in the
expected cash flow term.
While outside investors perceive that the firm's stock will yield an
expected returnof k, that is not the rationalexpectationof the stock's
performance.Rather,the best estimate of conditionalexpected return,
which I will denote by CER, is
CER = FrIP - 1 = (1 + k)/(l + 6) - 1.

(10)

Thus from the perspective of a rational observer such as the firm's
manager, the stock may have a CER that is either greater or less
than the CAPM rate k. In this sense, the model crudely captures that
empirical regularitythat there are predictablereturns on stocks that
are not related to their 13's.These predictablereturns simply reflect
the biases of the outside investors. Note that when 8 = 0, so that
outside investors have no bias, CER = k = k*. When 8 > 0, so that
k &lt;
k*. And, conversely, when 8 &lt;
the stock is overpriced, CER &lt;
0, CER > k > k*.
We are now ready to address the question of the optimal hurdle
rate. To do so, we have to be clear about the objective function that
is being maximized. There are two distinct possibilities. First, one
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mightassume that the managerseeks to maximizethe stock price that
prevails at time 0, immediatelyafter the investmentdecision has been
made. This is the same as saying that the managertries to maximize
outside investors' perception of value. Alternatively, one might posit
that the manager seeks to maximize the present value of the firm's
future cash flows, as seen from his more rationalperspective.
In principle, one can think of reasons why managersmight tend to
favor either objective. For example, if they are acting on behalf of
shareholders(includingthemselves) who have to sell their stock in the
near future for liquidity reasons, they will be more inclined to maximize current stock prices. In contrast, if they are acting on behalf of
shareholders(includingthemselves) who will be holdingfor the longer
term-for example, due to capital gains taxes or other frictions-they
will be more inclined to maximize the present value of future cashflows. In what follows, I treat the managerialtime horizon as exogenous, althoughin a fullermodel it would be endogenouslydetermined.7
Let us first consider the "short-horizon"case, in which the goal is
to maximize the current stock price. It is easy to see that in this case,
the "value" created by investing is simply (P - 1). Intuitively, as
long as the market'scurrentvaluationof the assets in questionexceeds
the acquisition cost, the current stock price will be increased if the
assets are purchased. To translate this into a statement about hurdle
rates, note that, from management'sperspective, the expected cash
flow on the investment is Fr. Thus the short-horizonhurdle rate, defined as hs, has the property that the gross discounted value of the
investment, Fr/(1 + hs), equals P. Using equation (10), it follows immediately that
1. In the short-horizoncase, the managershould disPROPOSITION
count his expected cash flow Fr at a hurdlerate hs = CER. In other
words, the managershould take a NEER approachand use the conditional expected returnon the stock as the hurdle rate.
One way to think about proposition 1 is that, if the manageris interested in maximizing the current stock price, he must cater to any
misperceptionsthat investors have. Thus if investors are overly optimistic about the prospects for the firm's assets-thereby leading to
a low value of CER-the manager should be willing to invest very
aggressively in these assets and hence should adopt a low hurdlerate.
Things work quite differentlyin the "long-horizon"case, in which
7. This distinctionbetween maximizingcurrentstock prices vs. maximizingmanagement's perceptionof long-runvalue also arises in the literatureon investmentand financingdecisions underasymmetricinformation.See, e.g., Millerand Rock (1985)and
Stein (1989) for a fuller discussion of the forces that shape the trade-offbetween the
two objectives. One potentiallyimportantfactor has to do with agency considerations.
Specifically,shareholdersmay-in response to agency problems-impose on managers
an incentive scheme or corporatepolicies that have the effect of makingthe managers
behave as if they were more concernedwith maximizingcurrentstock prices. This issue
is discussed in more detail in Sec. VC below.
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the managerseeks to maximize his perceptionof the present value of
future cash flows. In this case, the "value" created by investment
is (P* - 1). That is, the manager should only invest if the rational
expectations value of the assets exceed their acquisition cost. Thus
the long-horizon hurdle rate hLhas the property that FrI(1 + hL) =
P*. Using equation (8), this leads to
2. In the long-horizoncase, the managershould disPROPOSITION
count his expected cash flow Fr at a hurdle rate hL = k*. In other
words, the managershould take a FAR approachand choose a hurdle
rate that reflects the fundamentalrisk of the assets in question and
that is independentof outside investors' bias 8.
Proposition 2 suggests that hurdle rates in the long-horizon case
should be set in a "CAPM-like"fashion. This is very close in spirit
to the standardtextbook prescription.However, the one majorcaveat
is that, unlike in the textbook world, one needs to be more careful in
the empiricalimplementation.Accordingto equations (6) and (7), the
(3*that is needed for this CAPM-likecalculationis the (unobserved)
3 that would prevail in a rational expectations world, as this is the
correct measure of the fundamentalrisk borne by long-horizoninvestors. And given that the underlying premise throughoutis that the
stock marketis inefficient,one cannot blithelymake the usual assumption that a 3 calculated in the traditionalway-with a regression of
the firm's stock returns on marketreturns-will provide an adequate
proxy for the (3*that is called for in proposition 2. Thus there is a
nontrivialset of issues surroundingthe best way to measure13*.These
issues are taken up in detail in Section VI below.
III. FinancingConsiderationsand OptimalHurdleRates
So far, the analysis has ignoredthe possibilitythatthe firmmighteither
issue or repurchase shares. Given the premise-that the market is
inefficient and that managersknow it-this is a potentially important
omission. First of all, there will naturallybe circumstancesin which
managerswish to engage in stock issues or repurchasesto take advantage of market inefficiencies. Second, and more significantfor our
purposes, there may, in some cases, be a link between these opportunistic financingmaneuversand the optimalhurdlerate for capitalbudgeting.
The goal of this section is to explore these links between financing
considerationsand hurdle rates. I begin with a generalformulationof
the problem.I then consider a series of special cases that yield particularly crisp results and that highlightthe most importantintuition.
A. A General Formulationof the Problem
When a managerchooses an investment-financingcombinationin an
inefficientmarket,there are, in general, three considerationsthat must
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be taken into account: (1) the net present value of the investment,
(2) the "market timing" gains or losses associated with any share
issues or repurchases, and (3) the extent to which the investmentfinancingcombinationleads to any costly deviations from the optimal
capitalstructurefor the firm.Thus, in orderto specify an overallobjective function, one must spell out each of these considerationsin detail.8
1. The Net Present Value of Investment
As will become clear, to the extent that financingconsiderationshave
any consequence at all for hurdle rates, it is to effectively shorten
managers'time horizons-that is, to make them behave in more of a
NEER fashion. Therefore, to make the analysis interesting,I assume
that absent financingconcerns, managerstake a FAR approach, and
seek to maximize the present value of future cash flows.
For the purpose of doing a bit of calculus, I generalizeslightlyfrom
the previous section, and allow the amountinvested at time 0 to be a
continuous variable K. The gross expected proceeds at time 1 from
this investment are given by f(K), which is an increasing, concave
function. The relevant FAR-based definitionof the net present value
of investment is thus f(K)P*/F' - K, or equivalently, f(K)/(l + k*)
- K, where k* continues to be given by equations (6) and (7).
2. MarketTiming Gains or Losses
Denote by E the dollar amount of equity raised by selling new shares
at time 0. Thus, if E > 0, this should be interpretedas an equity issue
by the firm;if E &lt;
0, this should be interpretedas a repurchase.If the
firm is able to transact in its own equity without any price-pressure
effects, the market timing gains from the perspective of the manager
are given simply by the difference between the market'sinitial time-0
valuationof the sharesand the manager'stime-0valuation.For a transaction of size E, this markettiminggain is simply E(1 - P*IP).9
Of course, it is extreme and unrealisticto assume that there are no
price-pressure effects whatsoever, particularlyif the implied equity
transactionsturn out to be large in absolute magnitude.At the same
time, given the premiseof investorirrationality,one does not necessarily want to go to the other extreme-represented by rationalasymmetric informationmodels such as that of Myers and Majluf(1984)-and
assume that the announcementeffects of a share issue or repurchase
8. One possibility that I ignore for the time being is that managersmight wish to
take advantageof marketinefficienciesby transactingin the stock of other firms. This
considerationis taken up in Sec. VD below, and, as will be seen, need not materially
affect the conclusions of the analysis.
9. As above, I continue to assume that when the firmissues debt, this debt is fairly
priced, so that there are no market timing gains or losses. This assumptioncan be
relaxed without affectingthe qualitativeresults that follow.

Rational Capital Budgeting

439

are such that they, on average, completely eliminatethe potential for
markettiming gains.
As a compromise,I adopt a simple, relativelyunstructuredformulation in which the net-of-price-pressuremarkettiming gains are given
by E(1 - P*1P) - i(E). Here i(E) captures the price-impact-related

losses associated with an equity transactionof size E, with i(O) = 0.
The only other restrictionsI impose a prioriare, first, when E > 0, dil
2
dE ' 0, and, conversely, when E &lt;0, dildE &lt;0; second, d2iMdE2
0 everywhere. In words, equity issues tend to knock prices down,
while repurchasespush prices up, with largereffects for largertransactions in either direction.
The i(E) function can be interpretedin terms of a couple of different
underlyingphenomena. First, it mightbe that even irrationalinvestors
do update their beliefs somewhat when they see managementundertaking an equity transaction. However, in contrast to rationalmodels
based on asymmetricinformation,the updatingis insufficientto wipe
out predictableexcess returns. This interpretationfits with the spirit
of recent studies that suggest that the marketunderreactsdramatically
to the information contained in both seasoned equity offerings and
repurchases.10Alternatively, in the case of share repurchases, i(E)
might be thoughtof as reflectingthe premiumthat tenderinginvestors
requireto compensate them for capital gains taxes.
3. The Costs of Deviating from OptimalCapitalStructure
Finally, one must consider the possibility that a given investmentfinancingcombinationwill lead to a suboptimalcapital structure.For
example, if a firm decides to invest a great deal and to engage in
repurchasesto take advantageof a low stock price, leverage may increase to the point where expected costs of financialdistress become
significant.To capture this possibility in a simple way, I assume that
the optimaldebt ratio for the firmis given by D, and that, priorto the
investment and financingchoices at time 0, the firm is exactly at this
optimum. Thus, after it has invested an amount K and raised an
amount of new equity E, it will be overleveragedby an amount LK(l - D) - E. I assume that this imposes a cost of Z(L).

Again, I do not put too much a prioristructureon the Z(L) function.
By definition, things are normalized so that Z(0) = 0. In principle,
strayingin either direction from the optimumof 0 can be costly-too
little debt may be a problem as well as too much debt. Moreover, to
the extent that there are costs of straying, these costs are a convex
function of the distance from the optimum.As with the i(E) function,
10. See, e.g., Cheng (1995), Loughranand Ritter (1995), and Spiess and AffleckGraves(1995)on seasoned equityofferings,and Ikenberry,Lakonishok,and Vermaelen
(1995)on share repurchases.
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this implies that dZIdL - 0 when L > 0, and, conversely, dZIdL' 0
0; also, d2ZIdL22 0 everywhere.
when L &lt;
4. OptimalInvestment and FinancingDecisions
Takingall three considerationstogether, the manager'sobjectivefunction is
maxf(K)P*IFr - K + E(1 - P*1P) - i(E) - Z(L),

(11)

subject to
L-K(1

- D) - E.

The first-orderconditions for this problemare
dftdK

-

[1 + (1 - D)dZIdL]FrIP*= 0,

(12)

+ dZIdL = 0.

(13)

(1 - P* P)-dildE

A little algebra shows that optimal investment therefore satisfies
dfldK = DFrIP* + (1 - D)(FrIP + dildE)

(14)

= D(1 + k*) + (1 - D)(1 + CER + diudE).

B. Case-by-CaseAnalysis
Since the intuition underlyingequation (14) may not be immediately
apparent, it is useful to go through a series of special cases to build
an understandingof the various forces at work.
1. Capital StructureIs Not a Binding Constraint
The first, simplest limiting case to consider is one in which dZIdL =
0-that is, there are no marginalcosts or benefitsto changingleverage,
other than those that come directlyfrom issuing or repurchasingshares
at time 0. This condition would clearly hold in a world with no taxes
and no costs of financialdistress, where, were it not for the.mispricing
of the firm's stock, the Modigliani-Millertheorem would apply. But
more generally, one need not make such strong assumptionsfor this
case to be (approximately)relevant. All that is really requiredis that
the Z function be flat in the neighborhoodof the optimal solution.
For example, if price-pressureeffects are significant,and diminishing
returnsto investment set in quickly, the firmwill only choose to make
small investment and financingadjustments,and thus will never try to
push capital structurevery far from its initial position of L = 0. If, in
addition, the Z function happens to be flat in this region near 0, the
firmwill be left in a position where, for example, incrementalincreases
in leverage would have only a trivial impact on costs of financialdistress.
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Issue and
Invest

Repurchase and
Invest

Issue
and Don't Invest

Repurchase and
Don't Invest

Return on
Investment

Conditional Expected Return on Stock

FIG. 1.-Investment and financingpolicies when capital structureis not a
constraint.

When dZIdL = 0, equations (12) and (13) tell us that investment
and financingdecisions are fully separable.Intuitively,this is because
capital structure can at the margin adjust costlessly to take up the
slack between the two. The optimalbehaviorfor the firmin this case
is spelled out in the following proposition:
PROPOSITION
3. When capital structureis not a bindingconstraint,
and the managerhas long horizons, the optimalpolicies are always to
set the hurdlerate at the FAR value of k*, as in proposition2, and to
issue stock if the CER &lt;
k*, but repurchasestock if the CER > k*.
Figure 1 illustrates the optimal investment and financingpolicies.
As can be seen, the two are completely decoupled. When the stock
price is low and the CER is high, the firm repurchasesshares. However, because capital structure is fully flexible, the repurchasedoes
not affect its hurdle rate. Rather, the firm adjusts to the repurchase
purely by taking on more debt. Therefore, at the margin,investment
should be evaluated vis-a-vis fairly priced debt finance, exactly as in
Section II above.
Conversely, when the stock price is high and the CER is low, the
firmissues shares. However, it does not have to plow the proceeds of
the share issue into investment. These proceeds can be used to pay
down debt or accumulatecash. So there is no reason that the issuance
of "cheap stock" should lower the hurdlerate for investment.
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2. BindingCapital StructureConstraint,No Price-PressureEffects
The next case to examine is one in which the capital structureconstraintis binding,but where price-pressureeffects are absent-that is,
one in which dZIdL =$0 and dildE = 0. In this case, equation (14)
simplifiesto
dfldK = D(1 + k*) + (1 - D)(1 + CER).

(15)

Based on equation (15), we have:
4. When the capital structureconstraintis bindingand
PROPOSITION
there are no price-pressureconsiderations,the optimalhurdlerate has
the following properties: the hurdle rate is between the NEER and
FAR values of CER and k*, respectively; as D approaches 0, the
hurdle rate converges to CER, as in proposition 1; as D approaches
1, the hurdle rate converges to k*, as in proposition2.
The intuition behind proposition 4 is very simple. When capital
structureimposes a binding constraint, one cannot, in general, separate investment and financingdecisions. This is perhapseasiest to see
in the case where 8 &lt;
0, so that the stock is undervaluedand the firm
would like to repurchase shares. For each dollar that is devoted to
investment, there is less cash availableto engage in such repurchases,
holding the capital structurefixed. Indeed, in the extreme case where
D = 0-that is, where the incrementalinvestmenthas zero debt capacity-each dollar of investment leaves one full dollarless availablefor
repurchases. Hence, in this case, the opportunitycost of investment
is simply the expected returnon the stock, as in the NEER approach.
Thus, in the limiting case where D = 0, financialconstraintsforce
managers who would otherwise take a long-run view into behaving
exactly as if they were interested in maximizing short-term stock
prices. This is simplybecause, in orderto leave capitalstructureundisturbed, any investment must be fully funded by an immediate stock
issue, so all that mattersis the market'scurrentassessment of whether
the investment is attractiveor not.
1, investment need only
D &lt;
In the intermediatecases, where 0 &lt;
be partiallyfunded by a stock issue. This implies that the hurdlerate
moves less than one-for-one with the CER on the stock. At the other
extreme, when D = 1 and investment can be entirely debt financed,
the hurdle rate remains anchoredat the FAR value of k*, irrespective
of the CER on the stock.11Figure2 illustratesthe relationshipbetween
the hurdle rate and the CER on the stock for differentvalues of D.
3. Binding Capital StructureConstraintand Price-PressureEffects
The final case to consider is the most general one where the capital
structureconstraint is binding and where there are price-pressureef11. Of course, one should not take this limitingcase too literally,given that I have
also assumedthat the firmcan issue fairly priced (i.e., riskless) debt.
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FIG. 2.-Optimal hurdle rates with binding capital structure constraint and
no price-pressure effects.

fects. This case is most usefully attacked by breakingit down into
subcases.
0. When 8 &lt;
Stock is undervalued:8 &lt;
0, it is easy to show that
L > 0. That is, the firm will choose to be overlevered relative to the
static optimal capital structure of L = 0. However, the sign of E is
ambiguous,the firmmay either issue or repurchaseshares. This ambiguity in E arises because there are two competingeffects: on the one
0 makes a repurchaseattractivefrom a market
hand, the fact that 8 &lt;
timing standpoint; on the other, given that the firm is investing, it
needs to raise some new equity if it does not wish to see its capital
structureget too far out of line. Dependingon which effect dominates,
there can either be a net share repurchaseor a share issue. In the case
of share repurchase(E &lt;
0), it is straightforwardto verify:
PROPOSITION
5. When the capital structure constraint is binding,
0 and E &lt;
there are price-pressureconsiderations, 8 &lt;
0, then the
optimal hurdle rate has the following properties: the hurdle rate is
always between the NEER and FAR values; the stronger the pricepressure effects-that is, the larger is duldEin absolute magnitudethe lower the hurdle rate, all else equal, and therefore the closer the
hurdle rate is to the FAR value of k*.
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Proposition 5 says that this case represents a well-behaved middle
groundbetween the two more extreme cases covered in propositions
3 and 4. When price-pressureeffects are strong, the outcome is closer
to that in proposition 3, where capital structureis not a bindingconstraint-the hurdlerate is set more accordingto a FAR approach.This
is because price pressure leads the firm to limit the scale of its repurchase activity. Consequently, capital structure is not much distorted, and there is less influence of financial constraints on investment. Of course, when price-pressure effects are very weak, we
converge back to the case described in proposition 4. The outcome
with an equity issue (E > 0) is a bit more counterintuitive:
6. When the capital structure constraint is binding,
PROPOSITION
0 and E > 0, then the
there are price-pressureconsiderations, 8 &lt;
optimal hurdle rate has the following properties:The hurdle rate no
longer necessarily lies between the NEER and FAR values; in particular, it may exceed them both, thoughit will never be below the lower of
the two, namely the FAR value of k*. The strongerare price-pressure
effects-that is, the largerdi/dE is in absolute magnitude-the higher
the hurdle rate, all else equal.
Thus here is a situation-the first we have encountered so farwhere the hurdlerate does not lie between the NEER and FAR values.
However, this result has nothingreallyto do with the marketirrationality that is the focus of this article. Rather, it is just a variant on the
Myers-Majluf(1984)argumentthat when investmentrequiresan equity
issue, and such an equity issue knocks stock prices down, there will
typically be underinvestment.Indeed, the effect is seen most cleanly
by assumingthat there is no irrationalitywhatsoever-that is, that 8 =
0-so that the NEER and FAR values coincide. Inspectionof equation
(14) tells us that optimal investment will satisfy dfldK = (1 + k*) +
(1 - D)dildE. In other words, the hurdle rate is a markupover the
NEER/FAR value of k*, with the degree of this markupdetermined
by the magnitudeof the price-pressureeffect.
Stock is overvalued: 8 > 0. When 8 > 0, there is no. ambiguity
about the sign of E. This is because both markettimingconsiderations
and the need to finance investment now point in the same direction,
implying a desire to sell stock. So E > 0. This gives rise to a result
very similarto that seen just above:
7. When the capital structure constraint is binding,
PROPOSITION
there are price-pressureconsiderations, 8 > 0 and E > 0, then the
optimal hurdle rate has the following properties:The hurdle rate no
longer necessarily lies between the NEER and FAR values. In particular, it may exceed them both, though it will never be below the lower
of the two, namely, the NEER value of CER. The strongerthe pricepressure effects-that is, the larger di/dE is in absolute magnitudethe higher the hurdle rate, all else equal.

Rational Capital Budgeting

445

C. Conclusions on the Effects of Financing Considerations
The analysis of this section has shown that financingconsiderations
shape the optimal hurdle rate in three distinct ways. The first factor
that mattersis the shape of the Z function, which measuresthe degree
to which deviations in capital structureare costly. When such deviations are inconsequential, this tends to favor a FAR-based approach
to setting hurdle rates. In contrast, when such deviations are costly,
the optimal hurdle rate is pushed in the NEER direction.
The second factor is the debt capacity, D, of the new investment.
This second factor interacts with the first. In particular,the lower is
D, the more pronounced an effect capital structureconstraints have
in terms of drivingthe hurdle rate toward the NEER value.
The third factor is the extent to which share issues or repurchases
have price-pressureconsequences. In terms of the NEER-FARdichotomy, the impact of this thirdfactor is somewhatmore ambiguousthan
that of the other two. One can make a clear-cut statementonly in the
case where the firmengages in a stock repurchase;here price-pressure
considerationsunambiguouslymove the hurdlerate closer to the FAR
value of k*. However, when the firm issues equity, all that one can
say for sure is that price pressure exerts an upwardinfluence on the
hurdle rate; it no longer follows that the hurdle rate is pushed closer
to the FAR value.
The overall message of this section is that, while one can certainly
arguein favor of a FAR-basedapproachto capitalbudgeting,the argument is somewhatmore delicate thanit mighthave appearedin Section
II, and it does not apply in all circumstances.In orderfor a FAR-based
approachto make sense, not only must managershave long horizons,
but they must be relativelyunconstrainedby theircurrentcapitalstructures.
IV. Implementinga FAR-BasedApproach:Measuring *
Part of the appeal of a FAR-based approach to capital budgetingis
that it appearsto be very close to the textbook CAPMmethod. However, as noted in Section II above, the one hitch is that, in order to
implement a FAR-based approach, one needs to know P*, which is
the value of IPthat would prevail in a rational expectations world;
that is, the fundamentalrisk of the assets in question. And given the
underlying premise of the article-that the stock market is inefficient-one cannot simply assume that a IPcalculated using observed
stock returns will yield a good estimate of P3*.Thus the following question arises: as a practical matter, how close to 13*can one
expect to get using the standardregression methodologyfor calculating 13?
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A. TheoreticalConsiderations
In order to clarify the issues, it is useful to begin with a more detailed
analyticalcomparisonof the value of a ,3 computedfrom actual stock
returndata-which I will continue to denote by 13r-versus that of 13*.
To do so, I will generalize somewhat from the setting of the previous
sections by entertainingthe possibility that there is mispricingof the
marketas a whole as well as mispricingof individualstocks. In addition, and somewhat trivially, I will allow for more than one period's
worth of stock returns.
Note that in any period t, for any stock i, we can always make the
following decomposition:
Rit-=R* + Nit,

(16)

where Ri, is the observed return on the stock, R* is the return that
would prevail in a rationalexpectations world that is, the portion of
the observed return due to "fundamentals"-and Nit is the portion
of the observed return due to "noise." We can also make a similar
decompositionfor the observed returnon the marketas a whole, RMt:
RMt-R*t

+ NMt.

(17)

Clearly, as a general matter, the 1 calculated from observed stock
will not coincidewith 13*= cov (Rit
returns,13i- cov(Rit,RMf)Ivar(RMt)
R* )Ivar(R*1). To get a better intuitive handle on the sources of

the differencebetween 13land 13*,it is helpfulto considera simple case
wherebothR* andNitaregeneratedby one-factorprocesses, as follows:
R =fj-*R*t +

Eit,

Nit = OINMt+ pit

(18)
(19)

COV(Ei,
F1it) = 0. 12 In this formulation,Oirepresentsthe sensitivity of stock i's noise componentto the noise componenton the market
as a whole-that is, Oiis a "noise 1" for stock i.
It is now easy to calculate 13A:

where

P3= [hi var(Rm) + Oivar(NM)+ (hi + Oi)cov(R*, NM)]!

(20)

[var(R*) + var(NM) + 2cov(R*,NM)].

From (20), one can see how variousparametersinfluencethe relative
magnitudes13iand hi*.The most importantconclusionfor our purposes
12. Note thatthe 2-periodmodelused in Secs. II andIII above does not quiteconform
to this specification.This is because all mispricingis assumedto disappearafterthe first
period, which in turn implies that there are not enough degrees of freedom to also
assume that cov(Fi,,p,) = 0. However, the simple specificationof eqq. (18) and (19) is
merely an expositional device that allows one to illustratethe importanteffects more
clearly.
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is that it is not obvious a priori that one will be systematicallylarger
or smallerthan the other. Indeed, in some circumstances,they will be
exactly equal. For example, if var(NM) = 0, so that all noise is firm
specific and washes out at the aggregatelevel, then S = h Alternatively, the same result obtains if there is marketwidenoise, but Oi=
O Althoughthese cases are clearly special, they do illustratea more
general point: a stock may be subject to very large absolute pricing
errors-in the sense of var(Ni) being very large-and yet one might
in principle be able to retrieve quite reasonable estimates of Of from
stock-price data."3Whether this is true in practice is, then, a purely
empiricalquestion.
B. Existing Evidence
In orderto ascertainwhether a 3 estimatedfrom stock-pricedata does
in fact do a good job of capturingthe sort of fundamentalrisk envisioned in A*, one needs to develop an empiricalanalog of A*. A natural, though somewhat crude, approachwould be as follows. Suppose
one posits that the rationalexpectations value of a stock is the present
value of the expected cash flows to equity, discounted at a constant
rate. Suppose furtherthat cash flows follow a randomwalk, so today's
level is a sufficientstatistic for futureexpectations. In this very simple
case, it is easy to show that for any given stock i:
=

cov(AFi/Fi, AM/M)/var(AM/M),

(21)

where Fi and M are the cash flows accruingto stock i and the market
as a whole, respectively. This is a quantity that can be readily estimated and then compared to the correspondingP3'sestimated from
stock prices.
In fact, there is an older literature,beginningwith Ball and Brown
(1969)and Beaver, Kettler, and Scholes (1970),that undertakesa very
similarcomparison.In this literature,the basic hypothesis being tested
is whether "accounting P3's"for either individualstocks or portfolios
are correlated with P3'sestimated from stock returns.4 In some of
this work-notably Beaver and Manegold(1975)-accounting P3'sare
definedin a way that is very similarto equation(21), with the primary
13. A second implicationof (20) is that if the marketwidenoise is stationary,one
mightbe able to obtainbetter estimates of , by using longer-horizonreturns.At sufficiently long horizons,the varianceof R* will dominatethe othertermsin (20), ultimately
leading Wto converge to Pt*.
14. The motivation behind this earlier literatureis quite differentfrom that here,
however. In the 1970s work, marketefficiency is taken for granted,and the question
posed is whether accounting measures of risk are informative,in the sense of being
relatedto market-basedmeasuresof risk (whichare assumedto be objectivelycorrect).
In additionto the papersmentionedin the text, see also Gonedes(1973, 1975)for further
examples of this line of research.
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exception being that an accounting net income number is typically
used in place of a cash flow.
Subject to this one accounting-relatedcaveat, Beaver and Manegold's (1975)results would seem to indicatethat there is indeed a fairly
close correspondencebetween stock marketPt'sand fundamentalrisk.
For example, with 10-stockportfolios, the Spearmancorrelationcoefficient between accountingand stock-returnPt'svaries from about .70
to .90, dependingon the exact specificationused.
The bottom line is that both theoretical considerationsand existing
empirical evidence suggest that, at the least, it may not be totally
unreasonableto assume simultaneouslythat stocks are subjectto large
pricingerrors and that a (3estimated from stock returnscan provide a
good measure of the fundamentalasset risk variable A* needed to
implementa FAR-based approachto capital budgeting.15
V. Extensionsand Variations
The analysis in Sections II and III above has made a numberof strong
simplifyingassumptions. In some cases, it is easy to see how the basic
framework could be extended so as to relax these assumptions; in
other cases, it is clear that the problem becomes substantiallymore
complex and that more work is required.
A. AlternativeMeasures of FundamentalRisk
One assumptionthat has been maintaineduntil now is that the underlying structureof the economy is such that A* is the appropriatesummary statistic for an asset's fundamentalrisk. This need not be the
case. One can redo the entire analysis in a world where there is a
multifactor representation of fundamental risk, such as that which
emerges from the APT or the ICAPM. In either case, the spirit of
the conclusions would be unchanged-these alternativerisk measures,
would be used instead of A* to determine FAR-based hurdle rates.
Whether or not such FAR-based hurdle rates would actually be used
for capital budgeting purposes-as opposed to NEER-based hurdle
rates-would continue to depend on the same factors identifiedabove,
namely managers'time horizons and financingconstraints.
The harderquestion this raises is how can one know a prioriwhich
is the right model of fundamentalrisk. For once one entertains the
premise that the market is inefficient, it may become difficultto use
15. Of course, this statementmay be reasonableon averageand at the same time be
more appropriatefor some categoriesof stocks than for others. To takejust one example, some stocks-e.g., those includedin the S&P 500-might have more of a tendency
to covary excessively with a marketindex. This would tend to bias measuredPB'sfor
these particularstocks toward one and thereby present a misleadingpicture of their
fundamentalrisk. More empiricalwork would clearly be useful here.
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empirical data in a straightforwardfashion to choose between, say,
a r* representationof fundamentalrisk and a multifactorAPT-type
representation.Clearly,one cannot simplyrunatheoreticalhorse races
and see which factors better predict expected returns.For such horse
races may tell us more about the nature of marketinefficienciesthan
about the structureof the underlyingfundamentalrisk. In particular,
a book-to-market"factor"-a la Fama and French (1993)-may do
well in predictionequations, but given the lack of a theroreticalmodel,
it would seem inappropriateto unquestioninglyinterpretthis factor as
a measure of fundamentalrisk. (Unless, of course, one's priors are
absolute that the marketis efficient, in which case the distinctionbetween NEER and FAR vanishes, and everything in this article becomes irrelevant.)
B. Managers Are Not Sure TheyAre Smarterthan the Market
Thus far, the discussion has proceeded as if a manager'sestimate of
futurecash flow is always strictly superiorto that of outside shareholders. However, a less restrictive interpretationis also possible. One
might suppose that outside shareholders' forecast of F,-while containingsome noise, also embodies some informationnot directlyavailable to managers.In this case, the optimalthingfor a rationalmanager
to do would be to put some weight on his own privateinformationand
some weight on outside shareholders'forecast. That is, the manager's
rationalforecast, F, would be the appropriateBayesian combination
of the manager's private informationand the market forecast. The
analysis would then go forward exactly as before. So one does not
need to interpretFAR-basedcapitalbudgetingas dictatingthat managers completely ignore market signals in favor of their own beliefs;
ratherit simply implies that they will be less responsiveto such market
signals than with NEER-based capital budgeting.
C. Agency Considerations
Suppose we have a firm that is financiallyunconstrainedand whose
shareholdersall plan to hold onto theirsharesindefinitely.The analysis
above might seem to suggest that such a firm should adopt a FARbased approachto capital budgeting.But this conclusion rests in part
on the implicit assumptionthat the managerwho makes the cash flow
forecasts and carries out the capital budgetingdecisions acts in the
interests of shareholders. More realistically, there may be agency
problems, and managersmay have a desire to overinvest relative to
what would be optimal.If this is the case, and if the manager'sforecast
F is not verifiable, shareholdersmay want to adopt ex ante capital
budgetingpolicies that constraininvestment in some fashion.
One possibility-though not necessarily the optimal one-is for
shareholderssimply to impose on managersNEER-basedcapitalbud-
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geting rules. An advantage of NEER-based capital budgeting in an
agency context is that it brings to bear some informationabout F that
is verifiable. Specifically, under the assumptionsof the model above,
shareholderscan always observe whether or not NEER-based capital
budgetingis being adhered to simply by looking at marketprices. In
contrast,if the manageris left with the discretionto pursueFAR-based
capital budgeting, there is always the worry that he will overinvest
and explain it away as a case where the privately observed F' is very
high relative to the forecast implicit in market prices. Of course, if
shareholdershave long horizons, there is also a countervailingcost
to imposing NEER-based capital budgetingto the extent that market
forecasts contain not only some valid informationabout F, but biases
as well.
This discussion highlightsthe followinglimitationof the formalanalysis: while I have been treating managers' horizons as exogenous,
they would, in a more complete model, be endogeneouslydetermined.
Moreover,in such a setting, managerialhorizonsmightnot correspond
to those of the shareholdersfor whom they are working. If agency
considerationsare important,shareholdersmay choose ex ante to set
up corporatepolicies or incentive schemes that effectively foreshorten
managerialhorizons, even when this distorts investment decisions.16
D. Portfolio Tradingin the Stock of OtherFirms
To this point, I have ignored the possibility that managersmight wish
to take advantage of market inefficiencies by transactingin stocks
other than their own. To see why this possibility mightbe relevantfor
capital budgeting, consider a managerwho perceives that his firm's
stock is underpriced,say, because it has a high book-to-marketratio.
On the one hand, as discussed above, this might lead the managerto
engage in repurchasesof his own stock. And to the extent that such
repurchasespush capitalstructureaway fromits optimumlevel of L =
0, they will spill over and affect investment decisions-in this particular case, raisingthe hurdlerate from its FAR value in the directionof
the higher NEER value.
On the other hand, the capital structure complications associated
with own-stock repurchaseslead one to ask whether there are other
ways for the managerto make essentiallythe same speculativebet. For
example, he mightcreate a zero net-investmentportfolio,consistingof
16. This is alreadya very familiartheme in the corporatefinanceliterature,particularly that on takeovers. For example, it has been arguedthat it can be in the interestof
shareholdersto remove impedimentsto takeovers as a way of improvingmanagerial
incentives, even when the resultingforeshorteningof managerialhorizonsleads to distorted investment. See, e.g., Laffont and Tirole (1988), Scharfstein(1988) and Stein
(1988).Note, however, that these earlierpapersmakethe pointwithoutinvokingmarket
irrationality,but rathersimply appealto asymmetriesof informationbetween managers
and outside shareholders.
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long positions in other high book-to-marketstocks and short positions
in low book-to-marketstocks. An apparentadvantageof this approach
is that it does not alter his own firm's capital structure.
For the purposes of this article, the bottom line question is whether
the existence of such portfolio tradingopportunitieschanges the basic
conclusions offered in Section III above. The answer is, it depends.
In particular,the pivotal issue is whether the other tradingopportunities are sufficientlyattractiveand availablethat they completely eliminate managers'desire to distort capital structureaway from the firstbest of L = 0. If so, capitalstructureconstraintswill become irrelevant
for hurdle rates, leading to strictly FAR-based capital budgeting. If
not, the qualitativeconclusions offered in Section III will continue to
hold, with bindingcapital structureconstraintspushinghurdlerates in
the direction of NEER values.
Ultimately, the outcome depends on a number of factors that are
not explicitly modeled above. First, while "smart money" managers
can presumablyexploit some simple inefficiencies-like the book-tomarket effect-by tradingin other stocks using only easily available
public data, it seems plausible that they can do even better by trading
in their own stock. If this is the case, there will be circumstancesin
which the existence of other tradingopportunitiesdoes not eliminate
the desire to transact in own-company stock, and the basic story
sketched in Section III will still apply. A second unmodeledfactor that
is likely to be importantis the extent to which firmsexhibit risk aversion with respect to passive portfolio positions. If such risk aversion
is pronounced, it will again be the case that the existence of other
tradingopportunitiesis not a perfect substitutefor transactionsin owncompany stock.17

E. Richer Models of Irrationality
Finally, and perhaps most fundamentally,anotherarea that could use
further development is the specificationof investors' misperceptions
about key parameters.I have adopted the simplest possible approach
here, assumingthat all investors are homogeneousand that their only
misperceptionhas to do with the expected value of future firm cash
flows. In reality, there are likely to be importantheterogeneitiesacross
outside investors. Moreover, estimates of other parameters-such as
variances and covariances-may also be subject to systematic biases.
It would be interestingto see how robust the qualitativeconclusions
of this article are to these and related extensions.
17. One can imagine a number of reasons for such risk aversion at the corporate
level. For example,Froot, Scharfstein,andStein (1993)developa modelin whichcapital
market imperfectionslead firms to behave in a risk-aversefashion, particularlywith
respectsto those risks-such as portfoliotrading-that are uncorrelatedwith theirphysical investmentopportunities.
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VI. EmpiricalImplications
Traditionalefficient-markets-basedmodels conclude that a firm's investment behavior ought to be closely linked to its stock price. And,
indeed, a substantialbody of empiricalresearchprovides evidence for
such a link.18 At the same time, however, a couple of recent papers
have found that once one controls for fundamentalslike profits and
sales, the incrementalexplanatorypower of stock prices for corporate
investment, while statistically significant,is quite limited in economic
terms, both in firm-leveland aggregatedata (Morcket al. 1990;Blanchard et al. 1993). Thus it appears that, relative to these fundamental
variables, the stock marketmay be somethingof a sideshow in terms
of its influence on corporateinvestment.
This sideshow phenomenon is easy to rationalizein the context of
the model presentedabove. If the marketis inefficient,and if managers
are for the most part engaging in FAR-based capital budgeting, one
would not expect investment to track stock prices nearly as closely as
in a classical world. Perhapsmore interestingly,however, this paper's
logic allows one to go furtherin terms of empiricalimplications.Rather
than simply saying the theory is consistent with existing evidence, it
is also possible to generate some novel cross-sectionalpredictions.
These cross-sectionalpredictionsflow from the observationthat not
all firms should have the same propensityto adopt FAR-basedcapital
budgetingpractices. In particular,FAR-basedcapitalbudgetingshould
be more prevalent among either firmswith very strongbalance sheets
(who, in terms of the languageof the model are presumablyoperating
in a relatively flat region of the Z function)or those whose assets offer
substantialdebt capacity. In contrast, firms with weak balance sheets
and hard-to-collateralizeassets-for example, a cash-strappedsoftware developmentcompany-should tend to follow NEER-basedcapital budgeting. Thus the testable prediction is that the cash-strapped
software company should have investment that responds more sensitively to movementsin its stock price than, say, an AAA-relatedutility
with lots of tangible assets.
A similar sort of reasoning can be used to generate predictionsfor
the patterns of asset sales within and across industries.For concreteness, consider two airlines, one financiallyconstrained,the other not.
Now suppose that a negative wave of investor sentimentknocks airline-industry stock prices down and thereby drives conditional expected returns up. The constrained airline, which uses NEER-based
capital budgeting, will raise its hurdle rates, while the unconstrained
airline, which uses FAR-based capital budgeting,will not. This divergence in the way the two airlines value physical assets might be ex18. See, i.e., Barro (1990) for an overview and a recent empiricaltreatmentof the
relationshipbetween stock prices and investment.

Rational Capital Budgeting

453

pected to lead the constrainedairline to sell some of its planes to the
unconstrained airline. Conversely, if there is a positive sentiment
shock, the predictiongoes the other way-the constrainedairlinewill
cut its hurdlerates, and become a net buyer of assets."9
VII. Conclusions
Is a dead? The answer to this question would seem to depend on the
job that one has in mind for P. If the job is to predict cross-sectional
differences in stock returns, then P may well be dead, as Fama and
French (1992)argue. But if the job is to help in determininghurdlerates
for capital budgetingpurposes, then P may be only slightly hobbled.
Certainly,any argumentin favor of using P as a capitalbudgetingtool
must be carefully qualified,unlike in the typical textbook treatment.
Nonetheless, in the rightcircumstances,the textbook CAPMapproach
to setting hurdle rates may ultimatelybe justifiable.
This defense of P as a capital budgeting tool rests on three key
premises. First, one must be willingto assume that the cross-sectional
patterns in stock returns that have been documented in recent research-such as the tendency of high book-to-marketstocks to earn
higher returns-reflect pricing errors, rather than compensation for
fundamentalsources of risk. Second, the firm in question must have
long horizons and be relatively unconstrainedby its current capital
structure.And finally, it must be the case that even though there are
pricingerrors, a (3estimatedfrom stock returnsis a satisfactoryproxy
for the fundamentalriskiness of the firm's cash flows.
This article was intended as a first cut at the problem of capital
budgetingin an inefficientmarket,and, as such, it leaves many important questions unanswered.There are at least three broadareas where
furtherresearch might be useful. First, there are the pragmaticriskmeasurementissues raised in Section IV, namely, just how well do
stock return('s actuallyreflectthe fundamentalriskinessof underlying
firm cash flows? Are stock return (3'smore informativeabout fundamental risk for some classes of companies than for others? Does
lengtheningthe horizon over which returns are computed help matters? Here it would clearly be desirableto update and build on some
of the work done in the 1970s.
Second, as discussed in Section V, there is potentially quite a bit
more that can be done in terms of refiningand extending the basic
19. I use the exampleof airlinesbecause of a very interestingrecentpaperby Pulvino
(1995),who documentsexactly this sort of patternof asset sales in the airlineindustryfinanciallyunconstrainedairlines significantlyincrease their purchasesof used aircraft
when prices are depressed. As Shleiferand Vishny (1992)demonstrate,this patterncan
arise purelyas a consequenceof liquidityconstraintsandthus need not reflectany stock
marketinefficiencies. Nonetheless, in terms of generatingeconomicallylarge effects,
such inefficienciesare likely to give an added kick to their story.
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conceptualframework.And finally, as seen in Section VI, the theory
developed here gives rise to some new empiricalimplications,having
to do with cross-sectional differences in the intensity of the relationship between stock prices and corporateinvestment.
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