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In this paper, we consider the problem of determining corporate risk preferences that reflect the preferences ofthe company’s shareholders. Although we do not assume that the company necessarily has a utility function,
we can use shareholder risk preferences to place bounds on the firm’s risk tolerances and certainty equiva-
lents. Using these bounds with published estimates for individual risk tolerances, we find that large companies
with reasonably diversified shareholders should have risk tolerances that are much larger than those typically
suggested in the decision analysis literature. We also find that, in contrast with what is commonly assumed
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market-value maximization can lead to the selection of dominated alternatives.
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1. Introduction
There is considerable debate about the appropriate
way to think about and model risk attitudes in corpo-
rate settings. At one end of the spectrum, some deci-
sion analysts suggest assessing the utility curve of the
particular manager or business unit responsible for
making the decision under consideration and using
this utility function when analyzing this particular
decision. Other decision analysts suggest working
with senior corporate officers to develop a corpo-
rate utility function that describes the firm’s attitude
toward risk and using this utility function for all deci-
sions made by the firm. In contrast, finance theorists
and practitioners typically suggest that firms should
act in the interests of their shareholders and (there-
fore?) should strive to maximize the market value of
the firm and be risk neutral toward “unsystematic”
risks.
The first of the approaches described above—where

analysts model the preferences of the manager or
business unit making the decision—is normative in
that it takes the preferences of the decision maker as
given and applies expected utility principles there-
after. The study of oil exploration prospects by Walls
et al. (1995) is representative of this approach: They

recommend interviewing the decision maker to assess
a risk tolerance and suggest as a “rule of thumb” a
risk tolerance approximately equal to one-quarter of
the exploration units’ annual budget. However, there
is often considerable variation in a manager’s utili-
ties even in the same firm (see, e.g., Swalm 1966 or
Spetzler 1968). Using different utilities for different
managers or business units may lead to inconsisten-
cies at the corporate level. For example, one manager
or business unit may reject an investment that others
would happily accept.
The second approach described above—where ana-

lysts work with senior corporate officers to develop
a corporate utility function for use throughout the
firm—is frequently used and advocated by decision
analysis practitioners (see, e.g., Spetzler 1968, Howard
1988, Bickel et al. 2002) and is sometimes referred
to as the “subscription model.” Here the idea is that
the firm would declare its utility curve, perhaps in
its corporate charter, and employees and sharehold-
ers in choosing to be associated with the firm would
agree to adopt and accept, respectively, the stated
preferences. Howard (1988) reports that in interviews
with top executives, he typically finds risk tolerances
approximately equal to one-sixth of the book value
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of the firm’s equity; McNamee and Celona (1990),
who worked with Howard, recommend as a rule of
thumb a risk tolerance equal to approximately 20%
of the market value of the firm, noting that this
ratio translates better between companies in different
industries. Bickel et al. (2002) find similar numbers
at this same level of the firm. In an empirical study
estimating firm risk tolerances based on investment
decisions in the oil and gas industry, Walls and Dyer
(1996) find much smaller firm risk tolerance and sug-
gest a nonlinear relationship between risk tolerance
and firm size.
This subscription approach takes the legal notion of

a corporation being a “fictitious individual” literally
by endowing it with beliefs and preferences typ-
ically associated with individuals in our decision-
making theories. In contrast, finance theorists and
practitioners argue that rather than making decisions
according to its own utility function, the firm should
make decisions in accordance with the preferences
of its shareholders. The courts have generally sup-
ported this idea, noting that management’s fiduciary
duty to shareholders entails a “duty of loyalty” to
make decisions for the benefit of shareholders. While
employees, debt holders, and other stakeholders are
protected by contracts and applicable law, sharehold-
ers, as the holders of the residual claims on the firm,
“receive few explicit promises. Instead they get the
right to vote and the protection of fiduciary prin-
ciples: the duty of loyalty and the duty of care.”
(Easterbrook and Fischel 1991, p. 91). The “duty of
care” requires managers to act for shareholders as a
prudent person would in the management of their
own affairs. The “duty of loyalty” requires managers
to make decisions in the interests of shareholders
rather than their own interest or in the interest of
other constituencies. If we take this duty of loyalty
seriously, we must face some thorny issues in making
this concept of shareholder-based preferences opera-
tional. While there may be cases where all sharehold-
ers unanimously endorse a particular action, there
may also be conflicts between their preferences.
The goal of this paper is to study how acting in

the interests of shareholders should constrain a firm’s
risk preferences. While the analysis of the paper was
motivated by considering large, publicly held cor-
porations, the results are also applicable to small

or closely held companies or other situations where
a fiduciary—for example, the trustee of an estate—
makes decisions on behalf of others. To focus our dis-
cussion on risk attitudes and simplify the analysis, we
will consider a single firm facing “unsystematic risks”
that are independent of all other risks in the economy.
The firm’s goal is to make decisions in the interests
of its shareholders. This framework is described in
detail in §2. In §3, we study the firm’s risk prefer-
ences and derive bounds on corporate risk tolerances
and certainty equivalents based on the preferences of
the shareholders. In §4, we consider the implications
of these results for large companies. In §5, we con-
sider the impact of efficient shareholding obtained by
trading in a competitive market. Section 6 provides
some concluding remarks, comparing and contrasting
these results with other studies of risk attitudes in the
decision analysis and finance literature.
There are many other perspectives one could take

in studying corporate risk attitudes that will not be
considered in detail here. One approach is to study
how various contractual and environmental factors
affect a firm’s willingness to take risks. For exam-
ple, Smith and Smithson (1990) note that bankruptcy
costs, convexities in the tax code, and considerations
of the firm’s reputation with customers and other fac-
tors may lead a risk-neutral firm to hedge unsys-
tematic risks. Similarly, Froot et al. (1993) show that
the possibility of having to obtain expensive outside
financing to fund future investments may provide an
incentive for a risk-neutral firm to hedge.
Another approach to the study of corporate risk

attitudes comes through agency theory. In this liter-
ature, one studies the impact of the need to provide
incentives for self-interested managers. For example,
Shavell (1979) and Holmström (1979) show that opti-
mal compensation schemes lead to risk-averse man-
agers (agents) bearing some risks, even though this
arrangement may cause the managers to make deci-
sions that are too risk averse from the perspective of
the principal, here the company or its shareholders.
In this context, the suboptimal allocation of risks is
justified by the gains provided by improved perfor-
mance incentives. While these additional perspectives
raise numerous important issues, they also beg the
prior question of what the firm’s risk attitude should
be without these effects: What should the principal’s
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risk preferences be? Should the firm be risk neutral if
we explicitly model the costs of financial distress?
The study of risk sharing and group decision mak-

ing has a long tradition in economics. Wilson’s (1968)
“Theory of Syndicates” studies decision making by
groups in the case where members of the group write
state-contingent contracts and optimally share risks.
Drèze (1974) and Grossman and Hart (1979) develop
sophisticated equilibrium models of firm decision
making where stockholders hold proportional inter-
ests in the firm and shareholders may trade other
securities; these models are nicely summarized in
Magill and Quinzi (1996). Here we consider a
restricted set of contracts—corresponding to stocks in
a single company—and focus on the case where the
firm takes the shareholdings as given and the shares
may be allocated inefficiently.

2. Basic Framework
Shareholders
Suppose that a firm has n shareholders and each
shareholder seeks to maximize his own expected util-
ity. We let ui�x� denote shareholder i’s utility when
he receives x from the firm. If shareholder i faces
uncertainty beyond his interest in the firm so that
his total wealth is given by x̃ + ẽ, we will assume
that the firm’s gamble x̃ is independent of the addi-
tional uncertainty ẽ so that the utility function ui can
be interpreted as a derived utility ui�x�≡ E�ûi�x+ ẽ �	

given by taking expectations of his “true utility func-
tion” ûi over these other uncertainties �ẽ �. Because the
firm gambles �x̃� are assumed to be independent of
the shareholders’ other risks �ẽ �, the firm’s gambles
can be thought of as “unsystematic” risks. We will
assume that the shareholders and the management all
agree on the probabilities associated with the firm’s
gambles. These assumptions are made to simplify the
analysis and focus the discussion on risk attitudes.1

1 To capture dependencies between the firm’s gambles and other
uncertainties affecting the shareholders and/or differences in
beliefs, we would have to construct a more complex model that
would obscure the discussion of risk attitudes in this paper. Here
we use the term “risk attitude” as it is typically used in the decision
analysis literature to refer to the preference information provided
by a decision maker’s utility function. Clearly, in a market set-
ting with nonhomogenous beliefs, there are many dimensions of

We assume that the shareholders prefer more
money to less and are risk averse: This implies that
the utility functions ui are increasing and concave
(u′

i�x� > 0 and u′′
i �x� < 0 for all x). We let �i�x� =

−u′
i�x�/u

′′
i �x� > 0 denote shareholder i’s risk tolerance

at x; the risk tolerance is the reciprocal of the stan-
dard Arrow-Pratt measure of risk aversion. Those not
accustomed to thinking in terms of risk tolerances
may find it helpful to consider Howard’s approximate
interpretation (see, e.g., Howard 1988): The risk toler-
ance �i�x� is approximately the amount r that makes
shareholder i just indifferent to taking a 50-50 gamble
paying +r or −r/2 (resulting in wealth x+r or x−r/2)
or passing on the gamble (yielding wealth x for sure).
This approximation is quite accurate for the exponen-
tial utility function u�x� = −exp�−x/�� (which has a
constant risk tolerance of �) and is reasonably close
for many commonly used utilities.
Shareholder i’s certainty equivalent for a gamble x̃

is denoted by CEi�x̃	 and is defined, in the usual
way, as the x̂ such that ui�x̂� = E�ui�x̃�	. Following
Pratt (1964), given certain regularity conditions, we
can approximate the certainty equivalent for a gam-
ble x̃ with mean �x and �2x as

CEi�x̃	=�x −
�2x

2�i��x�
+ o��2x �� (1)

where o�-� denotes an error term that is zero at zero
and of a smaller order than its argument. Thus, for
small gambles (i.e., as �2x → 0), the risk premium
�E�x̃	−CEi�x̃	� is approximately �2x /�2�i��x��.

Firms
The firm’s problem is to choose among gambles x̃ on
behalf of its shareholders. Let si > 0 denote investor i’s
share of the firm so that investor i receives six̃ when
the firm undertakes gamble x̃; the total shares must
sum to one. We will generally assume that these
shares are exogenously specified and the firm takes
them as given, although in §5 we will consider a sim-
ple model where shares are traded in a competitive
market. The gambles x̃ are amounts paid to share-
holders and should be interpreted as representing the

“risk attitudes” (more broadly defined) that are not addressed here.
As argued in §5, however, the issues discussed in this paper are
relevant to and, in a sense, would be embedded in more complex
models that reflect these additional features.
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payoff of the firm’s entire portfolio of investments,
after paying employees, corporate taxes, debt holders,
etc. Although management has an obligation to honor
contracts with debt holders, employees, and suppliers
(and the cost of doing so should be included in x̃), as
discussed in the introduction (§1), management does
not have a fiduciary duty to make decisions in the
interests of these other stakeholders. Therefore, their
interests are not considered as part of the firm’s objec-
tives in the analysis of this paper.
To be precise about what we mean by a firm “mak-

ing decisions for the benefit of shareholders,” we as-
sume the following:

Assumption 1. Completeness. The firm has prefer-
ences for gambles x̃ that can be represented by a real-valued
choice function V �-�, such that x̃A is strictly preferred to
x̃B if and only if V �x̃A� > V �x̃B�.

Assumption 2. Best Interests of Shareholders.
(a) If any shareholder prefers his share of x̃A to x̃B, and

no shareholder prefers his share of x̃B to x̃A, then the firm
also prefers x̃A to x̃B.
(b) If every shareholder is indifferent between two alter-

natives, the firm should also be indifferent between them.

The completeness assumption requires a firm to
be able to rank gambles. It rules out, for example,
schemes that require unanimous agreement among
shareholders to accept a gamble; such a scheme
would lead to a partial ordering of gambles rather
than a complete ordering. In essence, this assumption
can be interpreted as requiring the firm to be able
to make decisions. The “best interests” assumption,
as a Pareto efficiency condition, provides a minimal
necessary condition for these decisions to be in the
best interests of shareholders by ruling out choices
opposed by every shareholder.
Though the choice function V �x̃� ranks risky gam-

bles, the assumptions made do not imply that the
firm’s choices satisfy the assumptions of expected
utility theory. If, in addition, we assume that the firm
wishes to follow expected utility theory, the results of
Harsanyi (1955) imply that the firm’s utility function
must be a weighted sum of shareholder utilities

u�x�=
n∑

i=1
�iui�six�

for some set of positive weights �1��2� � � � ��n. The
firm’s choice function can then be written as

V �x̃�= E�u�x̃�	=
n∑

i=1
�iE�ui�six̃�	� (2)

We will not assume that the firm’s preferences nec-
essarily satisfy expected utility theory, although, as
indicated in §1, this assumption is standard in deci-
sion analysis practice.2 This assumption is controver-
sial in group decision-making contexts; many have
argued that the utility function (2) fails to capture
equity issues (see, e.g., Diamond 1967, Keeney 1992).
Assuming a utility function may also a priori rule out
some plausible decision-making procedures, notably
those based on market-value maximization and dis-
cussed in §5 below. Readers who are unfamiliar with
or uncomfortable with nonexpected utility models
can safely suppose that the firm has a utility function
and that the choice function V is of the form of Equa-
tion (2). With the exception of the next paragraph,
there is very little discussion of nonexpected utility
concepts and there are few complications associated
with allowing this generality. Assuming that the firm
has a utility function would not strengthen any of the
results that follow.
The final assumption is technical in nature and

allows us to characterize the firm’s risk preferences
using techniques analogous to those of standard util-
ity theory. Following Machina (1982), we assume the
following.

Assumption 3. Smoothness. The firm’s choice func-
tion V �-� is continuous and “smooth” in the sense of being
(once) Fréchet differentiable.

Intuitively, the assumptions of continuity and dif-
ferentiability require the firm’s preferences to change
gradually, meaning gambles that are close to one
another should yield values that are close to one
another. Machina (1982) shows that this assump-
tion implies that for every gamble x̃, there exists a
“local utility function” u�x� x̃� such that for any other
gamble x̃∗,

V �x̃∗�−V �x̃� = E�u�x̃∗� x̃�	−E�u�x̃� x̃�	+ o��x̃∗ − x̃���
(3)

2 One could, for example, adopt a choice function of the
form V �x̃� = ∑n

i=1 �iCEi�six̃	 for some set of positive weights
�1��2� � � � ��n. This form would satisfy Assumptions 1–3, but would
not be consistent with expected utility theory.
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where �x̃∗ − x̃� = ∫ �dF ∗�x�− dF �x��dx (with F ∗ and F

denoting distribution functions for x̃∗ and x̃, respec-
tively) and o�-� is a function of higher order than its
argument.3 Thus, the firm evaluating small changes
from a gamble x̃ will behave as if it has utility func-
tion u�-� x̃�. The approximation in (3) can be inter-
preted as a first-order Taylor series expansion of V ,
expanding in the probabilities about the point x̃. If
the firm has a utility function, then Assumption 3
is automatically satisfied, the approximation in (3)
is exact, and the same local utility function u�-� x̃�

applies everywhere. Machina (1982) shows that many
of the properties and intuitions associated with utility
theory carry over to this more general setting.

3. Characterizing the Firm’s Risk
Preferences

Practically, it would be difficult to make the inter-
personal comparisons of shareholder utilities required
to assess the firm’s choice function V �-� even if we
were to assume that the firm has a utility function
of the form of Equation (2). We could make addi-
tional assumptions that further restrict the form of
the firm’s preferences (e.g., by somehow constraining
the weights in Equation (2)), but such assumptions
are likely to be controversial, and we can draw some
strong conclusions about firm risk preferences with-
out making any additional assumptions.
Let us define the firm’s certainty equivalent for a

gamble x̃, denoted by CE�x̃	, in terms of the choice
function V as the x̂ such that V �x̂�= V �x̃�. This is the
standard definition of the certainty equivalent: x̂ is
the constant lump sum such that the firm is indiffer-
ent between receiving x̂ and the gamble x̃. Because
V �x̂� is increasing and continuous in x̂ for constant x̂
(this follows from Assumptions 2 and 3), the certainty
equivalent of any gamble is uniquely defined. As in
standard utility theory, the certainty equivalent pro-
vides a meaningful interpretation of the values given
by the choice function.
Assuming the firm’s local utility function is suf-

ficiently differentiable, we can define the firm’s risk
tolerance ��x� x̃� in terms of its local utility function

3 Continuity and differentiability are defined using the metric space
defined by the metric �x̃∗ − x̃�. As discussed in Machina (1982), this
is a true metric only if the gambles have bounded support.

as −u′�x� x̃�/u′′�x� x̃�, where u′ and u′′ denote the first
and second derivatives with respect to x of the local
utility function u�x� x̃�. This definition is analogous
to the standard definition of risk tolerance for util-
ity functions and can be interpreted analogously. In
particular, Machina (1982) establishes the following
properties relating certainty equivalents and risk tol-
erances that are analogous to properties of standard
utility functions derived in Pratt (1964).
1. Given certain regularity conditions, we can

approximate the certainty equivalent of a gamble x̃

with mean �x and �2x as

CE�x̃	=�x −
�2x

2���x��x�
+ o��2x �� (4)

where ��-��x� denotes the firm’s local risk tolerance
given a sure �x.
2. If �1�x� x̃� ≤ �2�x� x̃� for all x and all x̃, then

CE1�x̃	≤CE2�x̃	 for all x̃.
The first result is analogous to the small risk

approximation given in Equation (1) and can be
used similarly. The second result is analogous to part
of Pratt’s Theorem 1 and can be used to calculate
bounds on certainty equivalents using bounds on the
firm’s risk tolerances. Thus, we can use an upper or
lower bound on the firm’s risk tolerance to calcu-
late an upper or lower bound on the firm’s certainty
equivalent.
Now let us consider how shareholder i would like

the firm to value gambles. Given that shareholder i

receives share si of gamble x̃, he would like the firm to
adopt the utility function ui�six� and would want the
firm to assign a certainty equivalent of x̂ =CEi�six̃	/si
to gamble x̃, because ui�six̂�= Ei�ui�six̃�	. We call this
shareholder i’s target certainty equivalent. We can simi-
larly characterize the shareholder’s target risk tolerance
by differentiating ui�six�: Shareholder i would like
the firm to have risk tolerance −siu

′
i�six�/�s

2
i u

′′
i �six��=

�i�six�/si. These target certainty equivalents and tar-
get risk tolerances are the certainty equivalents and
risk tolerances that the firm would assign if it cared
only about the preferences of this shareholder or if all
shareholders had preferences identical to those of this
shareholder.
In general, shareholders may disagree about the

desired certainty equivalents and risk tolerances, but
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we can place bounds on the firm’s risk tolerances and
certainty equivalents as follows.

Proposition 1.
(a) For any x̃, the firm’s risk tolerance, ��x� x̃�, lies

between the following bounds:

min
{
�1�s1x�

s1
�
�2�s2x�

s2
� � � � �

�n�snx�

sn

}

≤ ��x� x̃�≤max
{
�1�s1x�

s1
�
�2�s2x�

s2
� � � � �

�n�snx�

sn

}
�

(b) For any gamble x̃, the firm’s certainty equivalent,
CE�x̃	, lies between the following bounds:

min
{
CE1�s1x̃	

s1
�
CE2�s2x̃	

s2
�����

CEn�snx̃	

sn

}

≤CE�x̃	≤max
{
CE1�s1x̃	

s1
�
CE2�s2x̃	

s2
�����

CEn�snx̃	

sn

}
�

These bounds cannot be tightened without placing further
restrictions on the choice function and the inequalities in
(a) and (b) will either both hold with equality or will both
be strict.

A formal proof of this proposition is given in the
appendix. The bounds of Part (b) follow directly from
the “best interests” Assumption 2: If all sharehold-
ers value the gamble less than some amount x̂, then
the firm must also value the gamble less than x̂. The
smoothness of V is not required for the bounds on
certainty equivalents in Part (b), but is required to link
risk tolerances and certainty equivalents in Part (a).
Also note that these bounds would be no tighter if we
assumed the firm follows expected utility theory and
has a utility function of the form of (2): The upper and
lower bounds on risk tolerances and certainty equiva-
lents would be obtained by a utility function that puts
zero weight on all but one shareholder.
To illustrate the structure of these bounds, let us

consider its application to a hypothetical firm with
three shareholders, each having a one-third interest
in the firm (i.e., si = 1/3 for all i). Suppose the first
shareholder has an exponential utility of the form
u1�x�=−exp�−�15+ x�/2�, which, if x is measured in
millions of dollars, corresponds to a base wealth of
$15 million and a constant risk tolerance of $2 mil-
lion. The second shareholder has a power utility func-
tion of the form u2�x� = −�20 + x�−5 corresponding

to a base wealth of $20 million and risk tolerance
equal to one-sixth of his wealth �20 + x�. The third
shareholder has a power utility function of the form
u3�x�=−�9+ x�−2 corresponding to a base wealth of
$9 million and risk tolerance equal to one-third of his
wealth �9+ x�.
Figure 1a shows the target risk tolerances for

these three shareholders for different levels of firm
income �x�. According to Proposition 1, the upper
and lower bounds on the firm’s risk tolerance are
given by the smallest envelope containing all of the
shareholders’ target risk tolerances. In the figure, we
see that different shareholders play different roles
in these bounds. For large negative amounts, the
third shareholder’s utility gives the lower bound and
(in a range beyond that shown in the graph) the
first shareholder’s utility gives the upper bound. For
large positive amounts, the two roles are reversed.
For intermediate amounts, the second shareholder’s
utility generates the upper bound. Given the structure
of the bounds, it is easy to see that if the shareholders’
risk tolerances are all increasing (or nondecreasing)
in wealth, then both the upper and lower bounding
envelopes will be increasing (or nondecreasing) in x.4

Figure 1b illustrates the certainty equivalent
bounds of the proposition in this example by show-
ing bounds for a series of gambles that yield either
nothing or some amount x with equal probabilities.
Here we see that for gambles with small stakes, the
expected values provide a very good approximation
of certainty equivalents. From the small risk approx-
imation of Equation (4), we see that for gambles
with standard deviations that are approximately 10%
of the risk tolerance, the risk premiums will be
less than approximately 0.5% of this risk tolerance.
Smaller gambles will have smaller risk premiums.

4 Note that although every corporate risk tolerance will lie between
the bounds of the proposition, not every risk tolerance function that
lies between these bounds will be consistent with shareholder’s
preferences. For example, if the shareholder with the minimal target
risk tolerances changes for different payoffs �x�, the minimal risk
tolerance function that is equal to the lower bound value at every
point x would be more risk averse than any shareholder would
desire. One can generate a lower bound on the firm certainty equiv-
alent by using a utility function whose risk tolerance matches this
pointwise minimal risk tolerance. This bound will be less than or
equal to (and may be strictly less than) the lower bound on the
certainty equivalent given by Part (b) of the proposition.
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Figure 1a Target Risk Tolerances for the Example with Equal
Shareholdings

Figure 1b Target Certainty Equivalents for the Example with Equal
Shareholdings

For gambles with larger stakes, the risk premiums are
larger, the expected value approximation becomes less
accurate, and there is more disagreement about the
firm’s certainty equivalent. For example, for a gam-
ble that is equally likely to pay $5 million or $0,
we find target certainty equivalents of $1.994, $2.202,
and $2.184 for the three shareholders, compared to an
expected value of $2.50 million.

4. Target Risk Tolerances for Large
Corporations

To determine precise bounds on firm risk tolerances
or certainty equivalents, a company would have
to survey its shareholders to determine their risk

preferences. For a small company (or an estate), such
a survey would be feasible, and in some cases it may
be necessary to get a sense for the appropriate group
risk preferences. For a larger company, such a sur-
vey or poll may be unnecessary as some simple and
rough calculations may be sufficient to provide ade-
quate guidance.
To illustrate, consider a shareholder who has a

current risk tolerance of $100,000 and has $10,000
invested in the stock of a large company. If the com-
pany’s stock were worth, say, $10 billion dollars in
total, then this shareholder would own a 0.0001%
(=$10�000/$10 billion) share of the company. The tar-
get risk tolerance corresponding to this shareholder
would then be $100�000/0�0001%= $100�000�000�000.
Thus, this shareholder—who has a fairly sizable stake
in the company and is not terribly well diversified—
would want the company to behave as if it had
a $100 billion risk tolerance! Here we see that, for
large companies, the small fractions owned by indi-
vidual investors greatly amplify their individual risk
tolerances and lead to very large risk tolerances for
the firm.
To further illustrate, let pi denote shareholder i’s

proportional risk tolerance, i.e., his current risk tol-
erance as a proportion of his wealth wi, pi = �i/wi.
Our example shareholder with a $100,000 risk toler-
ance might have a total wealth �wi� of $600,000 and
a proportional risk tolerance equal to one-sixth. If
the shareholder invests some fraction fi of his wealth
(for our example shareholder, fi = 10�000/600�000 =
1�67%) in a company whose stock is worth a total
of V , then the investor owns a share of the com-
pany equal to si = �fi × wi�/V . The target risk toler-
ance corresponding to this shareholder is then given
by �i/si = �pi × wi�/��fi × wi�/V � = piV /fi. Note that
this target risk tolerance is independent of the share-
holder’s wealth and, moreover, the ratio of the tar-
get risk tolerance to the firm value ��i/si�/V = pi/fi

is independent of the size of the firm. Our example
shareholder with pi = 1/6 and fi = 1�67% would want
the firm to have a risk-tolerance-to-firm-value ratio of
pi/fi = �1/6�/1�67%= 10.
We would naturally expect to find considerable

variation in the risk tolerance proportions pi and frac-
tions fi across different shareholders. We can use pub-
lished estimates to get a sense of plausible ranges
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for risk tolerance proportions. For example, French
et al. (1987) and Harvey (1989) use data on investment
returns to obtain estimates of aggregate relative risk
aversion coefficients (the reciprocal of this risk toler-
ance proportion pi) of 7.8 and 5.27, respectively. More
recently, Graham and Harvey (1996) estimate rela-
tive risk aversion coefficients from the asset allocation
recommendations of investment newsletters and find
relative risk aversion coefficients for the investment
newsletters that range from 2.6 to 24.5 with a mean
of 9.33. Barsky et al. (1997) recently estimated individ-
ual risk tolerances for a large cross-section of 51- to
61-year-olds using survey questions about hypotheti-
cal income gambles and found a mean risk tolerance
proportion �pi� of 0.24 �≈1/4� and estimated a distri-
bution of individual risk tolerance proportions with
10th, 50th, and 90th percentiles of 0.04 �≈1/25�, 0.14
�≈1/7�1�, and 0.53 �≈1/1�9�. The fractions fi could
vary from near zero for a well-diversified shareholder
to 100% for a completely undiversified shareholder.
Table 1 shows how the firm-risk-tolerance-to-value
ratios vary across these ranges.
For a publicly traded corporation, the upper bound

on risk tolerance is likely to be very large because
there may be shareholders who have small fractions
of their wealth invested in the company. It is diffi-
cult to determine a precise lower bound on firm risk
tolerance. A relatively risk-averse individual who is
rather poorly diversified might have a proportional
risk tolerance of say, pi = 1/10 and a fraction fi = 10%
invested in the firm, leading to a risk-tolerance-to-
firm-value ratio of 1.0. However, one could argue
that such a risk-averse person should diversify their

Table 1 Representative Firm-Risk-Tolerance-to-Value Ratios

pi

1/1 1/2 1/3 1/6 1/10 1/15 1/20 1/25

fi (%)
0�1 1�000 500 333 167 100 67 50 40
1 100 50 33 17 10 6�7 5�0 4�0
2 50 25 17 8 5�0 3�3 2�5 2�0
5 20 10 6�7 3�3 2�0 1�3 1�0 0�80

10 10 5�0 3�3 1�7 1�0 0�67 0�50 0�40
25 4�0 2�0 1�3 0�67 0�40 0�27 0�20 0�16
50 2�0 1�0 0�67 0�33 0�20 0�13 0�10 0�080
67 1�5 0�75 0�50 0�25 0�15 0�10 0�075 0�060
90 1�1 0�56 0�37 0�19 0�11 0�074 0�056 0�044

100 1�0 0�50 0�33 0�17 0�10 0�067 0�050 0�040

investments further and reduce the fraction of their
wealth in this firm. This suggests that risk tolerances
for companies with reasonably diversified sharehold-
ers should be at least as large as the value of
the firm. If we expect shareholders to be better diver-
sified, we should have even larger recommended risk
tolerances.
How can we get firm risk tolerances as low as

those values reported by Howard (1988), namely one-
sixth of the value of the firm? Examining Table 1,
we see that this would occur only if we considered
shareholders who are extremely risk averse and also
have large fractions of their wealth invested in the
firm. Managers whose savings and human capital
are both fully invested in their firm may qualify as
such shareholders. For example, if a manager has
a risk-tolerance-to-wealth ratio �pi� of one-sixth and
has 100% of his wealth invested in the company, this
would lead to a target risk tolerance equal to one-
sixth of the value of the firm. However, in this case,
the manager’s personal interest would be in conflict
with those of the other shareholders and, as part of
their “duty of loyalty” to shareholders, the manager
should set aside consideration of his or her own per-
sonal financial stakes in deference to the interests of
the shareholders (see Bagley 1995, p. 652).

5. Efficient Shareholding and
Market Values

In the finance literature, it is often assumed or
asserted that firms should choose among alternative
investments on the basis of their market value, the
price the asset would have if it were traded in a
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competitive market. This is assumed, for example, in
Lintner’s classic paper on the Capital Asset Pricing
Model when he discusses the use of the CAPM for
capital budgeting (Lintner 1965). This principle of
market-valuation maximization is thought to be in the
best interests of the shareholders (see, e.g., Brealey
and Myers 2003). While we will not develop a full
model of a stock market in this paper, in this section
we will consider a simple model where shareholders
trade shares of a single firm. We study the effect
of efficient shareholding on corporate risk tolerances
and compare and contrast market values and firm
certainty equivalents in this setting.
While in the previous analysis we took the shares

�s1� s2� � � � � sn� to be exogenously specified, now we
assume that the shareholders select their sharehold-
ings optimally in a competitive market. More specif-
ically, suppose that each shareholder takes the share
price �p� as given and chooses si to maximize
E�ui�si�x̃ − p� + �ip�	, where �i is shareholder i’s ini-
tial endowment of shares in the firm. The equilibrium
price p is then determined by finding the price such
that the optimal share holdings s∗i sum to one. This is
referred to as a “financial markets equilibrium” in the
economics literature and one can show that the allo-
cation is “constrained Pareto optimal” in that it is not
possible to make shareholders better off by trading
the stock of the firm (see, e.g., Magill and Quinzi 1996,
Chapter 2). We call these shareholdings “efficient” for
this reason. If we take the firm’s choice function V �x̃�

to be the equilibrium price p that x̃ would have if
traded in a market in equilibrium, V �x̃� provides an
ordering as required by Assumption 1 and, with suit-
able regularity conditions, V �x̃� can be shown to be
“smooth” as required by Assumption 3. However, this
V �x̃� does not satisfy the assumptions of utility theory
and, as we will see shortly, does not satisfy the “best
interests” assumption (Assumption 2).
We can characterize the equilibrium allocation of

shares quite simply in the case of small gambles. If
we consider a gamble x̃ with mean �x and �2x with
price p, we can use Equation (1) to write the investor’s
certainty equivalent for his share of the gamble six̃ as

CEi�si�x̃i − p�+ �ip	

= si��x − p�+ �ip−
s2i �

2
x

2�i�si��x − p�+ �ip�
+ o�s2i �

2
x �� (5)

Assuming that six̃ is small (i.e., neglecting the error
term and taking �i�si��x − p�+ �ip�= �i��i�x� because
p ≈ �x) and considering the first-order conditions for
optimality, we find that the optimal shares s∗i satisfy

�x − p− s∗i �
2
x

�i��i�x�
= 0 (6)

and are thus given by

s∗i = �i��i�x�
�x − p

�2x
� (7)

Noting that in equilibrium the shares must sum to
one, we have

�x − p

�2x
= 1

���x�
� (8)

where ���x� ≡
∑n

i=1 �i��i�x�. Substituting into (6), we
find that

s∗i =
�i��i�x�

���x�
� (9)

so that, in equilibrium, each investor would hold
shares in small gambles in proportion to their
base risk tolerance �i��i�x�. If we assume that the
shares are held according to this optimum, the tar-
get risk tolerance for shareholder i is �i��i�x�/s

∗
i =

�i��i�x�/��i��i�x�/���x�� = ���x�. Thus, with an effi-
cient allocation of shares, for small gambles, the target
risk tolerances are identical for every investor and the
bounds on risk tolerances given by Proposition 1 col-
lapse to � at this base level.
For instance, in our three-shareholder example,

with a zero-mean gamble the individual base risk tol-
erances are 2 for the investor with an exponential util-
ity and 3.33 and 3 for the two investors with power
utilities. The total base risk tolerance for a zero-mean
gamble is thus 8.33 and the optimal shares s∗i for these
three shareholders would be 24% �=2/8�33�, 40% =
�3�33/8�33�, and 36% �=3/8�33�, as opposed to equal
weightings assumed earlier. With these shareholdings,
we obtain the bounds on risk tolerances and certainty
equivalents as shown in Figures 2a and 2b. Here we
see that the effect of an efficient allocation of shares
is to draw the upper and lower bounds on firm risk
tolerances closer together in the vicinity of the base
level around which the shares are optimized. Com-
paring Figures 1b and 2b, we see that the bounds on
certainty equivalents are also narrower.
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Figure 2a Target Risk Tolerances with “Optimal” Fixed Shares

Figure 2b Target Certainty Equivalents with “Optimal” Fixed Shares

These shares are optimal only for small risks, and
agreement about target risk tolerances and certainty
equivalents generally holds only for small risks.5 If,
for example, the three example shareholders trade
shares of a 50-50 gamble for $5 million or zero (start-
ing with equal endowments), in equilibrium they
would hold 22.85%, 39.72%, and 37.44% and have
target certainty equivalents of $2.148, $2.147, and
$2.146 (respectively), indicating a slight disagreement
about the value of the gamble. (These amounts were
found numerically.) Note that, perhaps contrary to
initial intuition, inefficient shareholdings may actually
lead to higher values than efficient shareholdings.

5 In the special case where all shareholders have exponential utili-
ties and have constant risk tolerances, the small risk allocation of
shares is optimal for all risks. See Wilson (1968).

As discussed in the previous section, with equal
shareholdings this 50-50 gamble for $5 million or zero
had target certainty equivalents of $1.994, $2.202,
and $2.184. Thus, with equal shareholdings, a value
of $2.20 million would be in the range of values
consistent with acting in shareholders’ best interests,
but with the efficient shareholdings the upper bound
drops to $2.148 million. With efficient shareholdings
the shareholders with the higher risk tolerances take
a larger share of the gamble and consequently assign
a higher risk premium.
It is interesting to compare the market prices for

gambles in this model with firm risk tolerances. Rear-
ranging Equation (8), we see that the “risk premium”
in the market price ��x−p� is approximately �2x /���x�.
Comparing this with the small risk approximation
of certainty equivalents in Equation (4), we see that
the risk premium in the firm’s certainty equivalent
is approximately �2x /2���x�. Thus, market prices for
small gambles reflect a risk tolerance that is half of
that for a firm that shares risk efficiently. For a larger
gamble that is equally likely to pay $0 or $5 million,
the market-clearing price for the gamble is $1.80 mil-
lion (a risk premium of $0.70), while the bounds on
the certainty equivalent range from $2.146 to $2.148
million (a risk premium of approximately $0.35). If
we were to rank gambles by market prices, we would
prefer a certain $2 million to a 50-50 chance at $0
or $5 million, even though all shareholders would
prefer the gamble. Market-price maximization is thus
inconsistent with shareholder interests and can lead
to the selection of Pareto-dominated alternatives: A
firm choice function V �x̃� based on equilibrium prices
does not satisfy the best interests condition (Assump-
tion 2). Intuitively, market prices reflect the value of
the next share of a gamble and do not reflect the total
benefit associated with holding the gamble.6

Although we have not developed a full-fledged
model of the securities market, this conflict between
market-value maximization and shareholder interests

6 If the firm holding the gamble were given the choice between an
additional 1% stake in the gamble (increasing the $5 million prize
to $5.05 million) and a 1% stake in the sure $2 million (increasing
the winning stake to $5.02 million and the losing stake from 0 to
$0.02 million), the shareholders would be willing to pay more for
the incremental share of the sure $2 million.
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persists in more complex models of securities mar-
kets. A similar conflict was noted in the CAPM in a
series of papers in the early 1970s (Stiglitz 1972, Long
1972, Jensen and Long 1972). More generally, if mar-
kets are complete in that every uncertainty can be
perfectly hedged by trading marketed securities, there
is no difference between market values and properly
calculated certainty equivalents (see, e.g., Smith and
Nau 1995). If, however, markets are incomplete and
firms take risks that cannot be hedged, then risk pref-
erences must play a role, and firms should not strive
to maximize market values. Smith and Nau (1995)
develop a valuation procedure that recognizes oppor-
tunities to trade securities, but focuses on maximiz-
ing certainty equivalents rather than market prices.
In that valuation procedure, market risks are val-
ued using modern “risk-neutral” valuation methods
based on market prices and private (nonmarket) risks
are valued by calculating certainty equivalents using
a corporate risk utility function. The results of this
paper provide some guidance in selecting an appro-
priate utility function for the valuation procedure
developed in Smith and Nau (1995).

6. Discussion
The bounds in §3 and the illustrative calculations
of §4 suggest that if a company wants to serve the
interests of reasonably diversified shareholders, then
it should have a risk tolerance at least as large as the
value of the firm itself. In saying this, we take “rea-
sonably diversified shareholders” to mean sharehold-
ers having no more than 5% of their wealth invested
in the stock of the firm. If we take “reasonably
diversified” to imply greater diversification and lower
fractions invested in the firm, we obtain larger risk
tolerances. As discussed in §5, if the shares are effi-
ciently allocated, then we have narrower bounds on
allowed corporate risk tolerances and larger minimal
values. These recommended values—even the min-
imal values—are much higher than those typically
recommended in the decision analysis literature. In
this section, we review some possible reasons for
these discrepancies and discuss the implications of
our analysis for practice.
First, the risk tolerances reported here could

be too high because the simple model considered
in this paper fails to capture some important

real-world complications that induce risk aversion.
Specifically, we have assumed that the costs of finan-
cial distress—including the deadweight financial costs
of bankruptcy, the cost of obtaining expensive out-
side financing to fund future investments, costs due
to damage to the firm’s reputation, loss of employ-
ees, etc.—are included in the payoffs of the gambles.
These costs may not have been explicitly included
in the gambles used to assess risk attitudes in these
other studies, and the reported risk tolerances may
implicitly reflect these unmodeled costs. However,
Bickel’s (1999) analysis suggests that these costs are
not likely to be sufficiently large to explain the dis-
crepancies between the numbers suggested here and
those reported in the decision analysis literature.
A second explanation of this discrepancy in risk

tolerances is that the lower values reported in the
decision analysis literature reflect the interests of
the firm’s managers rather than its shareholders. As
shown in Table 1, one can obtain risk tolerances close
to those reported by Howard (1988) by consider-
ing the interests of a manager who has 100% of his
wealth invested in the company. These are the kinds
of results that might be predicted by agency theory.
In this literature, managers are assumed to make deci-
sions for their personal benefit rather than that of the
firm or its shareholders, and a key challenge is the
design of performance contracts that align the inter-
ests of the principal (the firm) and the agent (the
manager). However, as argued in §4, if a manager’s
financial interests are in conflict with those of the
other shareholders, as part of their “duty of loyalty”
to shareholders, the manager should set aside con-
sideration of his or her own personal financial stakes
when making corporate decisions.
Alternatively, one might (and I believe should)

interpret the difference between the corporate risk
tolerances reported in the decision analysis litera-
ture and the higher ones suggested here as the dif-
ference between descriptive and normative levels of
risk tolerance. Here the “normative” power derives
the simple decision-theoretic arguments based on the
legal principle that firms should make decisions in
the best interests of the shareholder. As discussed
in Rabin and Thaler (2001), individuals often exhibit
a level of risk aversion for small isolated gambles
that implies “absurdly severe risk aversion” in larger
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or aggregated gambles. This excessive risk aversion
for small isolated gambles, Rabin and Thaler argue,
reflects two fundamental psychological phenomena—
loss aversion and mental accounting. Loss aversion
refers to the tendency for the pain of a loss, relative
to some reference point, to be felt more acutely than
a corresponding gain. Mental accounting (or narrow
framing) refers to the tendency to view gambles in
isolation rather than in a broader context or as one
of many gambles that one takes over time, and com-
pounds the effects of loss aversion. My belief is that
most managers try to do what they think is in the
best interest of the firm and its shareholders, but fall
prey to these psychological traps with the help of per-
formance and evaluation systems that reinforce a nar-
row, loss-averse attitude. (See Kahneman and Lovallo
1993 for further discussion of this point.)
Experienced decision analysts are well aware of

these psychological phenomena and, when eliciting
utilities, they will often push their clients to adopt a
broader frame of reference rather than accept initial
overly risk-averse assessments. For example, Spetzler
(1968) describes a management team who in the
course of developing a corporate risk policy had a
long discussion about the availability of capital and
the possibility of “playing the odds.” This discus-
sion led the managers to be comfortable with less
risk-averse policies. Similarly, David Bell and Howard
Raiffa instruct their students to conduct their analy-
ses in terms of final asset positions rather than gains
or losses from a reference point (see Bell et al. 1988).
This reframing of the problem helps avoid these psy-
chological traps and reduces risk aversion. If we
adopt the legal principle that firms should make deci-
sions in the interests of their shareholders, then we
should push managers to consider and adopt the per-
spective of shareholders and to think through the
effects of diversification when considering risk trade-
offs. The goal of this paper has been to describe the
implications of this perspective on the firm’s risk
preferences.
While the results of this paper do not suggest a

specific risk tolerance for any firm, the minimum lev-
els suggested by the lower bounds in §3 and §4 are
large enough to suggest that most decision analyses
should not be very sensitive to risk attitudes in the
specified ranges. In the small risk approximation of

certainty equivalents of Equation (4), we see that
the risk premium for a gamble with variance �2x is
approximately �2x /2�, where � is the firm’s risk tol-
erance. If we take the value of the firm �V � as a
lower bound on �, we can take �2x /2V as a rough
upper bound on risk premiums. In applications, one
can check whether risk premiums in this range would
have a significant impact on the results of the anal-
ysis. If not, then it may be sufficient to simply work
with expected values. Howard (1988, p. 689) reports
that he finds the ability to capture risk preference
“a matter of real practical concern in only 5%–10% of
business decision analyses” and this is based on his
view that corporate risk tolerances are typically about
16%–20% of the value of the firm. With the larger
risk tolerances suggested here, risk aversion should
matter less frequently. However, with large-stakes
decisions, risk aversion may significantly impact the
results and must be considered carefully. Such large-
stakes decisions may entail the use of a corporate util-
ity function and, if the stakes are truly significant,
the decision-making process may also require discus-
sions with shareholders and perhaps a vote to be sure
that shareholder preferences are well understood and
represented.
The idea that large companies should be risk neu-

tral towards unsystematic risks is, of course, familiar
in the finance literature. As in the finance literature,
we start from the premise that firms should make
decisions in the best interests of shareholders. How-
ever, we follow a different path to the conclusion of
(near) risk neutrality. Specifically, we do not assume
that investors hold shares optimally in some equilib-
rium model and we do not assume that firms should
choose among investments according to their market
value. In fact, we show that the market value crite-
rion is inconsistent with making decisions in the best
interests of the shareholders. Here we assume only
that firms should make decisions in the interests of
shareholders. For a large firm with reasonably diver-
sified shareholders, this alone is enough to imply that
the firm should be essentially risk neutral towards all
but the largest of unsystematic risks.
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Appendix
Proof of Proposition 1. (b) We focus on the upper

bound; a similar argument holds for the lower bound. By
the definition of the certainty equivalent, for any certain
amount x̂ > CEi�six̃	/si, shareholder i would rather receive
his share six̂ of x̂ rather than his share six̃ of the gamble x̃.
Thus, all shareholders would unanimously prefer receiv-
ing their share of any amount x̂ > CE�x̃	 =  CE1�s1x̃	/s1,
CE2�s2x̃	/s2� � � � �CEn�snx̃	/sn! to receiving their share of the
gamble x̃. By Assumption 2, CE�x̃	 is an upper bound on the
firm’s certainty equivalent CE�x̃	. If the constant sum x̂ is
less than CE�x̃	, then by considering a utility function of the
form of (2) and putting enough utility weight �i on a share-
holder a target certainty equivalent greater than x̂, you can
have the firm prefer x̃ to x̂. Thus, the bound of the propo-
sition cannot be tightened without further constraining the
choice function.
If the shareholders do not all have the same target

certainty equivalent, then the firm’s certainty equivalent
cannot be equal to CE�x̃	, because at least one shareholder
(any shareholder not achieving this upper bound) would
prefer receiving their share of CE�x̃	 for certain and no other
shareholder would have the reverse preference violating
Assumption 2. Thus, the firm’s certainty equivalent will be
less than CE�x̃	 except in the case where the target certainty
equivalents are all equal and the upper and lower bounds
collapse to a single value.
(a) This follows from Part (b): If the firm’s risk toler-

ance exceeds the bounds of Part (a) of the proposition,
then we can construct a gamble whose certainty equivalent
exceeds the bounds of Part (b) of the proposition. To formal-
ize this construction, suppose ��x∗� x̃∗� > max �1�s1x∗�/s1�
� � � � �n�snx

∗�/sn! at some point x∗ and for some gamble x̃∗.
Let i∗ denote a shareholder achieving the maximum target
risk tolerance, and let X be a nondegenerate interval con-
taining x∗ where i∗ is maximal. (There must be some i∗ that
is maximal at x and is maximal over some nondegener-
ate interval containing x.) For all gambles x̃ with outcomes
restricted to X, shareholder i∗’s target certainty equivalent
�CEi∗ �si∗ x̃	/si∗ � is greater than or equal to that of any other
shareholder. (This follows from Pratt 1964, Theorem 1.)
Let u�-� x̃∗� denote the firm’s local utility function at x̃∗

and let ui∗ �-� denote shareholder i∗’s utility function.
Because ��x∗� x̃∗� > �i∗ �si∗x

∗�/si∗ , u�-� x̃∗� is not “more con-
cave” than ui∗ �-� on X. (This also follows from Pratt 1964,
Theorem 1.) This implies (see, e.g., Royden 1968, p. 108) that
there exist x1 < x2 < x3 in X and q such that

u�x2� x̃∗�−u�x1� x̃∗�
u�x3� x̃∗�−u�x1� x̃∗�

< q <
ui∗ �si∗x2�−ui∗ �si∗x1�

ui∗ �si∗x3�−ui∗ �si∗x1�
� (10)

The first inequality implies that the local utility func-
tion u�-� x̃∗� would prefer a gamble, call it z̃, that yields x3

with probability q and x1 with probability �1 − q� to a
sure x2, because u�x2� x̃∗� < q u�x3� x̃∗�+ �1−q�u�x1� x̃∗�. The
second inequality implies that shareholder i∗ has the reverse
preference (preferring his share of the sure x2 to his share of
the gamble z̃). Because this shareholder has the largest tar-
get certainty equivalent, all other shareholders would have
the same preference.
Now we need to place the gamble z̃ in the vicinity of x̃∗,

where the local utility function u�-� x̃∗� applies. Let ỹ1�p�
be the gamble that yields z̃ with probability p and x̃∗ with
probability �1−p�, and let ỹ2�p� be the gamble that yields x2
with probability p and x̃∗ with probability �1−p�. Following
Equation (3), we have

d

dp
�V �ỹ1�p��−V �ỹ2�p��	p=0

= q u�x3� x̃∗�+ �1− q�u�x1� x̃∗�−u�x2� x̃∗� > 0�

with the inequality following from (10). Because V is
“smooth” in the sense of Assumption 3, for some p∗ > 0
we have V �ỹ1�p

∗�� > V �ỹ2�p
∗��; i.e., the firm prefers ỹ1�p

∗�
to ỹ2�p

∗�. As noted above, however, every shareholder
prefers x2 to the gamble z̃ and, because the shareholders
follow expected utility theory, they prefer ỹ2�p� to ỹ1�p�
for any probability p. Thus, if ��x∗� x̃∗� exceeds all of the
shareholders’ target risk tolerances at x∗, we can construct
a pair of gambles ỹ1�p

∗� and ỹ2�p
∗� such that the firm

prefers ỹ1�p
∗� to ỹ2�p

∗� and every shareholder has the
reverse preference. This contradicts our assumption that the
firm makes decisions in the best interests of shareholders
(Assumption 2). �
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