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ABSTRACT

This paper develops a general framework for analyzing corporate risk management
policies. We begin by observing that if external sources of finance are more costly to
corporations than internally generated funds, there will typically be a benefit to
hedging: hedging adds value to the extent that it helps ensure that a corporation
has sufficient internal funds available to take advantage of attractive investment
opportunities. We then argue that this simple observation has wide ranging impli-
cations for the design of risk management strategies. We delineate how these
strategies should depend on such factors as shocks to investment and financing
opportunities. We also discuss exchange rate hedging strategies for multinationals,
as well as strategies involving “nonlinear” instruments like options.

CORPORATIONS TAKE RISK MANAGEMENT very seriously—recent surveys find
that risk management is ranked by financial executives as one of their most
important objectives.! Given its real-world prominence, one might guess that
the topic of risk management would command a great deal of attention from
researchers in finance, and that practitioners would therefore have a well-
developed body of wisdom from which to draw in formulating hedging
strategies. .
Such a guess would, however, be at best only partially correct. Finance
theory does do a good job of instructing firms on the implementation of
hedges. For example, if a refining company decides that it wants to use
options to reduce its exposure to oil prices by a certain amount, a Black-
Scholes type model can help the company calculate the number of contracts
needed. Indeed, there is an extensive literature that covers numerous practi-
cal aspects of what might be termed “hedging mechanics,” from the computa-
tion of hedge ratios to the institutional peculiarities of individual contracts.
Unfortunately, finance theory has had much less clear cut guidance to offer
on the logically prior questions of hedging strategy: What sorts of risks
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should be hedged? Should they be hedged partially or fully? What kinds of
instruments will best accomplish the hedging objectives? Answering these
questions is difficult because, paradoxically, the same arbitrage logic that
helps the refining company calculate option deltas also implies that there
may be no reason for it to engage in hedging activity in the first place.
According to the Modigliani-Miller paradigm, buying and selling oil options
contracts cannot alter the company’s value, since individual investors in the
company’s stock can always buy and sell such contracts themselves if they
care to adjust their exposure to oil prices.

It is not that there are no stories to explain why firms might wish to hedge.
Indeed, a number of potential rationales for hedging have been developed
recently, by, among others, Stulz (1984), Smith and Stulz (1985), Smith,
Smithson, and Wilford (1990), Stulz (1990), Breeden and Viswanathan (1990),
and Lessard (1990). However, it seems fair to say that there is not yet a
single, accepted framework which can be used to guide hedging strategies.?
In part, this gap arises precisely because previous work has focused on why
hedging can make sense, rather than on how much or what sort of hedg-
ing is optimal for a particular firm. Indeed, much of the previous work has
the extreme implication that firms should hedge fully—completely insulating
their market values from hedgeable risks.

In this paper, we illustrate how optimal risk management strategies can be
designed in a variety of settings. To do so, we build on one strand of the
previous work on hedging—that which examines the implications of capital
market imperfections. Broadly speaking, this work argues that if capi-
tal market imperfections make externally obtained funds more expensive
than those generated internally, they can generate a rationale for risk
management. ‘

The basic logic can be understood as follows. If a firm does not hedge, there
will be some variability in the cash flows generated by assets in place. Simple
accounting implies that this variability in internal cash flow must result in
either: (a) variability in the amount of money raised externally, or (b)
variability in the amount of investment. Variability in investment will gener-
ally be undesirable, to the extent that there are diminishing marginal returns
to investment (i.e., to the extent that output is a concave function of invest-
ment). If the supply of external finance were perfectly elastic, the optimal ex
post solution would thus be to leave investment plans unaltered in the face of
variations in internal cash flow, taking up all the slack by changing the
quantity of outside money raised. Unfortunately, this approach no longer
works well if the marginal cost of funds goes up with the amount raised
externally. Now a shortfall in cash may be met with some increase in outside
financing, but also some decrease in investment. Thus variability

% This gap in knowledge is illustrated in the most recent edition of Brealey and Myers’s (1991)
textbook. Brealey and Myers do devote an entire chapter to the topic of “Hedging Financial
Risk,” but the chapter focuses almost exclusively on questions relating to hedging implementa-
tion. Less than one page is devoted to discussing the potential goals of hedging strategies.
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We view these debt overhang explanations for hedging to be very close
cousins of those presented both in Lessard (1990) and in our model below.
Although the exact mechanism is somewhat different, all the theories rely on
the basic observation that, without hedging, firms may be forced to underin-
vest in some states of the world because it is costly or impossible to raise
external finance.

II. The Basic Paradigm
A. A Simple Model of the Benefits to Hedging

As stated above, hedging is beneficial if it can allow a firm to avoid
unnecessary fluctuations in either investment spending or funds raised from
outside investors. To illustrate this point, it is best to begin with a very
simple and general framework. Afterwards, we demonstrate how this simple
framework corresponds to a well-known optimizing model of costly external
finance.

Consider a firm which faces a two-period investment /financing decision. In
the first period the firm has an amount of liquid assets, w. At this time the
firm must choose its investment expenditures and external financing needs.
In the second period, the output from the investment is realized and outside
investors are repaid.

On the investment side, let the net present value of investment expendi-
tures be given by

F(I) =f(I) -1, (1)

where I is investment, f(I) is the subsequent expected level of output, /' > 0
and f” < 0.° For notational simplicity we assume the discount rate is equal
to zero.

As will become clear, the company prefers to finance investment with
internal funds first before turning to external sources. Therefore, the com-
pany will raise from outside investors an amount e, so that

I=w+e. (2)

Given the discount rate of zero, outside investors require an expected repay-
ment of e in the second period.

We assume, however, that there are additional (deadweight) costs to the
firm of external finance, which we denote by C. (Per dollar raised, these
funds therefore cost C /e above the riskless rate.) These costs could arise from
a number of sources. First, they could originate in costs of bankruptcy and
financial distress, which include direct costs (e.g., legal fees) as well as

. 5The most natural interpretation of the concavity of f(I) is that there are technological
decreasing returns to scale. However, if the corporate tax system is progressive, then f(I) will be
concave even with constant technological returns to scale. Of course, taxes will impact the
hedging decision in other ways since they affect not only the returns on new investment (f(1)),
but also the returns on existing assets; see the discussion in Section I.B above.



1634 The Journal of Finance

indirect costs (e.g., decreased product-market competitiveness and underin-
vestment). Second, such costs could arise from informational asymmetries
between managers and outside investors. Or, to the extent that managers are
not full residual claimants, there may be agency costs associated with moti-
vating and monitoring managers who resort to certain types of outside
finance. Finally, managers may obtain private benefits from limiting their
dependence on external investors. Thus even if there are no observable costs
to external finance, management may act as though external financing has
real economic costs.®

Regardless of which interpretation one chooses, the deadweight costs should
be an increasing function of the amount of external finance. We represent
these costs as C = C(e) and note that C, > 0.

The issue of hedging arises when first-period wealth, w, is random. To the
extent that there are marketable risks that are correlated with w, the firm
may attempt to alter the distribution of w by undertaking hedging transac-
tions in period zero. For simplicity, we make the extreme assumption that all
the fluctuations in w are completely hedgeable, and furthermore that hedg-
ing has no effect on the expected level of w.® Given this assumption, complete
hedging will clearly be beneficial if and only if profits are a concave function
of internal wealth.®

To explore the impact of hedging on optimal financing and investment
decisions, we solve the model backwards, starting with the firm’s first-period
investment decision. The firm enters the first period with internal resources
of w and chooses investment (and thereby the amount of external financing,
e = I — w) to maximize net expected profits:

P(w) = max F(I) — C(e). (3)

The first-order condition for this problem is

% On costs of external finance, see e.g., Townsend (1979), Myers and Majluf (1984), Jensen and
Meckling (1976), and Myers (1977) among many others.

” A more general formulation of these costs would allow them to depend also on the scale of the
investment project undertaken, C = C(I, e). This would make it possible for a firm to lower its
per dollar costs of external finance by undertaking larger investment projects. The qualitative
nature of our results is unaffected (although the exposition is somewhat complicated) by using
this more general formulation. As we discuss below, either formulation can be rationalized in an
optimal contracting framework.

8 In order for fluctuations in w to be completely hedgeable (with default-free contracts) we
need to assume that w is costlessly observable and verifiable. For example, w might represent a
firm’s' exposure to gold price risk because the firm holds 100 bricks of gold. In this case, the
exposure can be hedged if market participants can verify that the firm actually owns the bricks.
For a discussion of how credit risks could interfere with hedging transactions, see footnotes 19,
28, and 31. The additional assumption that hedging does not affect the expected future level of w
would follow from risk neutrality on the part of investors. It is straightforward to extend our
analysis to the case where systematic risk is priced in equilibrium.

® Concavity of the profit function is clearly a necessary condition for any model in which
hedging raises value.
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where we have used the fact that, in the second period when w is given,
de/dI = 1. Equation (4) implies that there is underinvestment—the optimal
level of investment, I*, is below the first-best level, which would set f; = 1.

Moving to period zero, the firm chooses its hedging policy to maximize
expected profits. As noted above, random fluctuations in w reduce expected
profits if P(w) is a concave function. Using the first-order condition in (4), the
second derivative of profits is given by '

dr+\? dr+ 2
wa=f11(—Ju7) _Cee( dw - 1) s (5)

where f;; and C,, are evaluated at I =I* If this expression is globally
negative, then hedging raises average profits. Equation (5) can be rewritten
by applying the implicit function theorem to (4) to yield'°

arx
wazfll—a‘ (6)

Equation (6) clarifies the sense in which hedging activity is determined by
the interaction of investment and financing considerations. If hedging is to be
beneficial, two conditions must both be satisfied: (i) marginal returns on
investment must be decreasing, and (ii) the level of internal wealth must
have a positive impact on the optimal level of investment. The latter condi-
tion is a ubiquitous feature of models of external finance in the face of
information and/or incentive problems. Furthermore, there is substantial
empirical evidence suggesting that corporate investment is indeed sensitive
to levels of internal cash flow.!!

Two simple examples may help to further develop the intuition behind
equations (5) and (6). In the first, assume that a company has no access at all
to financial markets. In this case, C is always equal to zero in equilibrium,
and any variation in w is reflected one-for-one in changes in investment,
dI'* /dw = 1. Equations (5) and (6) then tell us that P,, = f;;: the concavity
of the profit function comes solely from the concavity of the production
technology. )

In the second polar example, investment is completely fixed (e.g., the
company has only one indivisible investment project with high returns). Now
any fluctuations in internal funds translate one-for-one into fluctuations in
the amount of external funds that must be raised, dI* /dw = 0. Equation (5)

1 The first-order condition (4) and the implicit function theorem together imply that I*,
satisfies

ar* -C

ee

dw B fII—Cee’

at I = I*. We assume that the second-order conditions with respect to investment are satisfied,
'so that the denominator of this expression is always negative.

11 See, for example, Fazzari, Hubbard, and Petersen (1988), and Hoshi, Kashyap, and
Scharfstein (1991).
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Company g also has the opportunity to invest in additional exploration
activities in period one. If it spends an amount I on exploration, it discovers
undeveloped lodes containing f,(I) units of gold. Before the gold can be
extracted, however, a further per unit development cost of ¢, must be paid in
period two. Thus, the net returns to an exploration investment of I are given
by (p, — ¢, )f,(I) — L

Company o is an oil company. In most respects it is very similar to
company g. Its period one cash flows are 1005,, and it is assumed that p,
has the same distribution as p,. Thus, both companies face exactly the same
risks with regard to the nature of their period one cash flow.

Company o also can uncover undeveloped reserves containing f,(I) units of
oil by spending an amount I on exploration in period one. Company o0’s
development costs are higher than company g’s—it must pay c,>c,
in period two to develop the new reserves before they can be extracted.
Thus, the net returns to an exploration investment of I are given by
(p, — ¢, )f,(I) — I. To preserve comparability across the two companies, it is
further assumed that f,(I) = (p —c,/P — ¢,)f,(I), where p is the mean of
both price distributions. This implies that in the “base case” where commod-
ity prices equal their means, both companies have the same marginal product
of capital at any given level of investment.

The key difference between company o and company g is the fact that
higher development costs make company o’s investment opportunities more
leveraged with respect to commodity prices. For example, if ¢, = 0 and
¢, = 50, the marginal product of capital for the gold company falls by 10
percent when gold prices fall from 100 to 90. However, the marginal product
of capital for the oil company falls by 20 percent when oil prices fall from 100
to 90.

In the terminology of the above model, this difference in technology can be
represented as a higher value of the parameter a for the oil company. Thus,
the two companies should pursue different hedging strategies, with company
£ hedging more than company o. In other words, company o should leave its
market value more exposed to fluctuations in oil prices than company g
because its investment opportunities are more sensitive to the price of oil.

B. Changing Financing Opportunities

Up to now, we have assumed that the supply schedule for external
finance—given by the C(e) function—is exogenously fixed and insensitive to
the risks impacting the firm’s cash flows. However, it seems quite possible
that negative shocks to a firm’s current cash flows might also make it more
costly for the firm to raise money from outside investors. If this is the case, it
may make sense for the firm to hedge more than it otherwise would. This will
allow the firm to fund its investments while making less use of external
finance in bad times than in good times.*

2 We thank Tim Luehrman for suggesting this case to us.
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(i.e., nontradeable goods, such as McDonald’s hamburgers) or for worldwide
markets (i.e., tradeable goods, such as semiconductors). These factors compli-
cate the hedging problem for multinational corporations.

We begin with a quite general framework which builds on that of the
previous sections. Assume that the multinational can invest in two locations,
“home” and “abroad,” and that profits are given by

P(w) = fE(I®) + ofA(IA) — I¥ — yI* — C(e) (22)

where 0 =a(e—€)+ 1, y=B(e —€) + 1, and the production functions,
fi(I'), i = A, H are increasing and concave. In this expression, € now repre-
sents the home currency price of the foreign currency, and « and B are
parameters (between zero and one) which index the sensitivity of foreign
revenues and foreign investment costs to the exchange rate.?? Implicitly,
equation (22) treats the domestic currency as the numeraire.

It is easiest to build an understanding of equation (22) by examining
several special cases:

Case 1: Exchange rate exposure for both investment costs and revenues
from foreign operations, « = B = 1. This case might correspond to situations
where both the outputs and the investment inputs are nontraded goods.?® An
example might be Euro-Disney in France, since local factors are required to
begin operations.

Case 2: Exchange rate exposure for foreign investment costs but no
exchange rate exposure' for either foreign or domestic revenues, @« = 0 and
B = 1. This case might correspond to a situation where the output from both
plants is sold at the same price on the domestic market.?® An example might
be ball bearings, which can be produced using primarily local factors, but
which are sold on a global market.

Case 3: No exchange rate exposure for investment costs but exchange rate
exposure for foreign revenues, a = 1 and B = 0. This case might correspond,
as above, to a situation where the outputs are nontraded goods. However,
now the investment inputs used in both locations are purchased on a single
domestic market at the same price. An example might be a construction
company, like Bechtel, which makes heavy use of construction equipment
that is sold on a global market.

%3 Note that our earlier formulation in Section IIT can be interpreted as a degenerate case of
equation (22), with B = 0 and I fixed at zero—i.e., no investment in one of the two countries.

2 In this formulation, the external borrowing facility is also denominated in the home
currency. In terms of CSV model developed in Section II.B, this amounts to assuming that the
payoff x on the preexisting asset is home currency denominated. Thus, we are suppressing
~ the issues relating to changing financing opportunities raised in Section IIL.B.

% Effectively, this assumes that the foreign currency price of nontradeable goods is not
affected by exchange rate changes.
* %6 This will be correct provided that this domestic currency price is constant.
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Table I

Hypothetical Hedging Strategies and Investment Spending
(with Initial Wealth of 10)

Net Funds Available for Investment

Optimal Payoffs First-Best
Optimal No Futures to First-Best Hedge with
Investment Hedging Hedge Options Options
State  Probability =~ Spending (€] 2) 3) (2) + (3) — cost
1 1/3 6 5 6 1 6+1-1=6
2 1/3 9 10 10 0 10+0-1=9
3 1/3 15 15 14 2 144+2-1=15
Total cost of options -1/3-2/3= -1

To see the role for options more concretely, consider the following numeri-
cal example. Suppose that there are three equally probable states of nature,
1, 2, and 3, and that a firm’s first-best levels of investment (i.e., that for
which f; = 1) are 6, 9, and 15, in each state respectively. Suppose also that at
any level of investment below 6, the firm will be unable to compete and will
be forced into bankruptcy, and that the firm has no access to external finance.
Finally, suppose that internal wealth is initially equal to 10, and that a
no-hedging strategy yields 5, 10, and 15 of internal funds available for
investment. (See Table I for a schematic.)

If the firm has only futures contracts available to it, it can increase state
one internal wealth only through an equivalent reduction in state three
wealth. Its optimal hedge will therefore be predicated on protecting revenues
in the lowest state, and will lead to an internal wealth configuration of
something like 6, 10, and 14. This is a better profile than without hedging,
but it does not generate first-best levels of investment.

Now suppose that options become available. With its futures hedge in
place, the firm has excess cash in state two and insufficient cash in state
three. The value-maximizing hedging strategy therefore involves buying 1
state one “put” option (which pays 1 in state one and zero otherwise) and
2 state three “call” options (each of which pay 1 in state three or zero
otherwise). Because each option costs 1/3, their total cost is 1, which exactly
eliminates the previously existing excess cash balance in state two. (See
Table 1.) Options are therefore valuable when value-maximizing hedge ratios
are not constant.?

VI. Further Extensions

Although we have explored a number of applications of our basic risk
management paradigm, several interesting questions remain. In this section,

30 By put-call parity, one can achieve an equivalent hedge by using only the put (or call) option
together with a different quantity of futures, or by using options alone.
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we briefly sketch some additional extensions, focusing on the basic intuition
and leaving the formal development for future work.

A. Intertemporal Hedging Considerations

Since the model developed above is essentially a static one—there is only a
single period during which investment takes place—we have not addressed
any of the potentially important intertemporal issues associated with risk
management.

To see how intertemporal considerations can complicate matters, suppose
that at each of N dates, the firm has a random cash flow and a nonstochastic
investment opportunity. (The simplest model in Section II. A is just a special
case of this with N = 1.)

Since investment opportunities are nonstochastic, a first guess might
be—following the logic set out above—that the optimal strategy is to hedge
all of the N random cash flows. For example, if the cash flows represent
revenues from oil wells that will deliver 100 million barrels in each of the
next ten years, it might seem that the best thing to do is to sell short 100
million barrels worth of futures with delivery one year hence, 100 million
barrels worth with delivery two years hence, and so on, with contract
maturities running out to ten years.

However, this raises a problem, at least if futures contracts are used in the
hedge. If oil prices rise in the first year, the margin call on the aggregate
futures position—representing ten years’ worth of production—will be very
large, and will much more than offset the positive impact of oil prices on
first-year revenues. In other words, hedging the whole future stream of
production leads to enormous margin fluctuations and hence to enormous
variations in the year-by-year level of cash available for investment.

This suggests that if futures are indeed to be used, the aggregate size of the
position will have to be lowered somewhat. The optimal hedge will have to
trade off insulating the present value of all cash flows versus insulating the
level of cash at each point in time.

An alternative possibility might be for the firm to structure its hedge using
a series of forward contracts (or other “forward-like” instruments, such as
swaps or indexed debt) rather than futures contracts. In an intertemporal
setting, forwards might represent a more desirable instrument, since they do
not have to be settled until maturity and hence do not entail interim margin
calls. However, there are reasons to believe that forward contracts, while
potentially useful, may not completely “solve” the problem sketched above.
Precisely because they are not settled until maturity, forwards can involve
substantially more credit risk than futures.3!

- 3L If the oil production is literally certain to be 100 million barrels, then forward contracts do
not involve credit risk, and would allow complete hedging. However, if, more realistically,
production quantities are uncertain or subject to moral hazard problems, forward contracts will
involve some credit risk, and therefore represent an imperfect hedging vehicle.

i
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In effect, one can think of a forward contract as (loosely speaking) a
combination of futures plus borrowing. In the context of our model, this
means that a decision to use forwards may lower the firm’s ability to raise
external financing at any point in time. As a practical matter, it may simply
be impossible for many firms to take very large positions in forwards because
of the credit risks involved.

B. Capital Budgeting When Risks Are Not Marketable

We have assumed throughout that all risks impacting a firm’s cash flows
are marketable and thus can be hedged. However, this will not in general be
true. For example, a firm’s cash flows will be abnormally low if its new
product introduction fails, but there may be no futures market in which this
risk can be laid off. ,

If this is the case, such unmarketable idiosyncratic risks will (in a world
with costly external finance) impose real costs on the firm. Capital-budgeting
procedures should therefore take these costs into account. Consequently, the
CAPM (or any other standard asset-pricing model) will no longer be univer-
sally valid as a capital-budgeting tool. In other words, when investment
projects impose large idiosyncratic risks that cannot be directly sold off, a
second-best risk management strategy will involve reducing the level of
investment in these projects below that implied by a CAPM-type discounting
procedure.

The magnitude of the deviation from traditional capital-budgeting princi-
ples should depend on the same sorts of factors that we identified above as
determinants of the optimal hedging strategy. For example, if the unmar-
ketable idiosyncratic risk on the investment currently being evaluated is
closely correlated with the availability of future investment opportunities,
then the logic developed in Section III. A suggests that there is relatively less
reason to “hedge” by skimping on this investment. In contrast, if the invest-
ment in question is uncorrelated with the availability of future investment
opportunities, it should be evaluated more harshly.

C. Hedging and Product-Market Competition

Our framework also has the implications for how companies’ hedging
strategies should depend on both (1) the nature of product market competi-
tion, and (2) their competitors’ hedging strategies.?? To see this, suppose that
there are two firms and they compete & la Cournot—they each choose
production quantities, q;, i = 1,2, holding fixed the other’s quantity decision.
One can interpret the quantity decision as investment I;, so that I, = cq;,
where c is the marginal cost of a unit of capacity.

Assume that both firms have no access to external finance, so that invest-
ment can never exceed cash flow. Suppose further that cash flow is perfectly

32 Adler (1992) also considers the implications of product market competition for hedging
policy.
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where ¢ denotes time and ¢ denotes firm i. The error term, v, ;, is interpreted
as all other exogenous shocks to firm value. To get unblased estimates of the
coefficients involving €, we would require that any unobserved shocks to P
are independent of e.

To implement this regression, we need to consider the ‘choice of actual data.
Take for example, a gold-mining firm. In this case, we would interpret: P as
the market value of the firm: w as the amount of contemporaneous cash flow;
€ as the price of gold. One also might want to scale value and cash flow by the
book value of assets, or some other indicator of size, in order to facilitate
cross-firm comparisons.

Equation (31) says that the marginal value of internal funds, P, is given
by a; + a,e€,. The cross term thus allows ¢, to have an effect on the marginal
value of internal funds. As discussed above, optimal hedging should eliminate
this effect. Thus, according to the model’s first-order condition, the null
hypothesis that the firm is hedging optimally is given by a, = 0.

To understand the intuition behind the test, imagine that we estimated «,
to be significantly negative. This would mean that firm value is more sensi-
tive to cash flow in low € states, or, said differently, that liquidity constraints
are more costly when e is low. In this case, the firm could be made better off
by shorting the source of € risk.

Note that the model does not predict that a; should be zero. This is
the point we made earlier: firm value should generally not be completely
insulated from e.

One possible problem with using firm value as a dependent variable in a
regression of this sort is that firm value may respond to cash flow for reasons
outside our model. For example, even if there are no liquidity constraints, a;,
is likely to be positive simply because cash flow is serially correlated and the
dependent variable is forward looking. This will not create a problem in the
estimation of «,, however, unless the degree of serial correlation is a function
of €. For example, if current cash flows are a better predictor of future cash
flows when e is low, we will estimate a negative a, even when the firm is
hedging optimally. Thus, a key identifying assumption of our methodology
is that other exogenous variables which simultaneously drive w and P are
independent of €.

If this identifying assumption is not appropriate, a second-best alternative
might be to use investment, rather than firm value, as the dependent
variable and to add Tobin’s Q as another explanatory variable. Here too, the
test would involve checking to see whether a, is equal to zero. The benefit of
such an approach is that it would be harder to argue here that a nonzero a,
was spurious. The drawback, however, is that investment is not quite the
right variable to be measuring. Such a specification implies that the impact of
liquidity constraints on the quantity of investment should not vary with €. In
contrast, the theory implies that the impact of liquidity constraints on the
value of investment should not vary with e.

In fact, regressions very much like the latter set that we propose have
been implemented in the literature. Gertler and Hubbard (1988), Hoshi,









Coordinating Investment and Financing Policies 1657

REFERENCES

Adler, Michael, 1992, Exchange rate planning for the international trading firm, Working paper,
Columbia University.

and Bernard Dumas, 1983, International portfolio choice and corporation finance: A
synthesis, Journal of Finance 38, 925-984.

Block, S. B, and T. J. Gallagher, 1986, The use of interest rate futures and options by corporate
financial managers, Financial Management 15, 73-78.

Brealey, Richard A., and Stewart C. Myers, 1991, Principles of Corporate Finance (McGraw-Hill,
New York).

Breeden, Douglas, and S. Viswanathan, 1990, Why do firms hedge? An asymmetric information
model, Working paper, Duke University.

Bulow, Jeremy, John Geanakoplos, and Paul Klemperer, 1985, Multimarket oligopoly: Strategic
substitutes and complements, Journal of Political Economy 93, 488-511.

DeMarzo, Peter, and Darrell Duffie, 1992, Corporate incentives for hedging and hedge accounting,
Working paper, Northwestern University.

Diamond, Douglas, 1984, Financial intermediation and delegated monitoring, Review of Economic
Studies 51, 393-414.

Fazzari, Steven M., R. Glenn Hubbard, and Bruce C. Petersen, 1988, Financing constraints and
corporate investment, Brookings Papers on Economic Activity 2, 141-206.

Froot, Kenneth A., David S. Scharfstein, and Jeremy C. Stein, 1989, LDC debt: Foregiveness,
indexation, and investment incentives, Journal of Finance 44, 1335-1350.

Gale, Douglas, and Martin Hellwig, 1985, Incentive-compatible debt contracts I: The one-period
problem, Review of Economic Studies 52, 647-664.

Gertler, Mark, and R. Glenn Hubbard, 1988, Financial factors in business fluctuations, in
Financial Market Volatility (Federal Reserve Bank of Kansas City, Kansas City).

Hoshi, Takeo, Anil Kashyap, and David Scharfstein, 1991, Corporate structure, liquidity, and
investment: Evidence from Japanese industrial groups, Quarterly Journal of Economics 56,
33-60.

Hoshi, Takeo, David Scharfstein, and Kenneth Singleton, 1993, Japanese corporate investment
and Bank of Japan guidance of commercial bank lending, in K. Singleton, ed., Japanese
Monetary Policy (University of Chicago and NBER,Chicago).

Jensen, Michael C., and William H. Meckling, 1976, Theory of the firm: Managerial behavior,
agency costs and ownership structure, Journal of Financial Economics 3, 305-360.

Kashyap, Anil K., Owen A. Lamont, and Jeremy C. Stein, 1993, Credit conditions and the cyclical
behavior of inventories, Working paper, MIT.

Lessard, Don, 1990, Global competition and corporate finance in the 1990s, Continental Bank
Journal of Applied Corporate Finance 1, 59-72.

Lewent, Judy C., and A. John Kearney, 1990, Identifying, measuring, and hedging currency risk
at Merck, Continental Bank Journal of Applied Corporate Finance 1, 19-28.

Luehrman, Timothy A., 1990, Jaguar plec, 1984, Harvard Business School Case No. N9-290-005.

Myers, Stewart C., 1977, Determinants of corporate borrowing, Journal of Financial Economics
5, 147-175.

and Nicolas Majluf, 1984, Corporate financing and investment decisions when firms
have information that investors do not have, Journal of Financial Economics 3, 187-221.

Nance, Deana R., Clifford W. Smith, and Charles W. Smithson, 1993, On the determinants of
corporate hedging, Journal of Finance 48, 267-284.

Rawls, S. Waite, and Charles W. Smithson, 1990, Strategic risk management, Continental Bank
Journal of Applied Corporate Finance 1, 6-18.

Rubinstein, Mark, 1976, The valuation of uncertain income streams and the pricing of options,
Bell Journal of Economics 7, 407-426.

Smith, Clifford W., Charles W. Smithson, and D. Sykes Wilford, 1990, Strategic Risk Manage-
ment (Institutional Investor Series in Finance) (Harper and Row, New York).

Smith, Clifford W., and René Stulz, 1985, The determinants of firms’ hedging policies, Journal of
Financial and Quantitative Analysis 20, 391-405.







