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Stulz (Stulz 1996) says that risk-management may be thought of as the purchase of a well out of the money put option.  This seems an appropriate place to begin a discussion of risk management.  The perspective implied by this approach to risk management makes it clear that financial distress is the focus.  We want to take some time and see how far this perspective takes us with the notion of risk management.  A more generic statement that also provides some insight and perspective is that the firm is a nexus of risks and that the objective of the firm is to select the collection of risks in a way that maximizes firm value.  It is the collections of risks that determine the properties of the left tail of the corporate payoff distribution and so its financial distress characteristics.
The firm selects the risks that compose the organization and that include the decomposition and transfer of some of the risks.  Management of the risks is then the central theme of the organization and we need to consider some of the known risk management methods that can create value.  This second perspective differs from the put option notion of risk management in that it emphasizes the creation of value rather than the suppression of financial distress.  Both approaches to risk management make it apparent that capital structure and risk management are closely related notions.  To demonstrate the relationship between capital structure and risk management, consider the following claim.
Claim: Risk management is a substitute for equity or, equivalently, risk management increases a firm’s debt capacity.
If this claim holds then it becomes apparent that the risk management and capital structure decisions should be made jointly.
In making a capital structure decision the firm must decide how much equity capital is required.  A firm may be all equity, i.e. unlevered and so ceteris paribus have a smaller probability of bankruptcy than an equivalent levered firm.  Such an unlevered firm has less need for risk management than its levered counterpart but may be better off if it uses risk management and levers!  Let V, S, and D represent corporate value, stock or equity value, and debt or bond value respectively.  Then the corporate value is V = S + D.  In constructing these values let  denote the random earnings of the firm and b represent the promised debt payment.[footnoteRef:1] [1:  For simplicity, suppose here that all debt issues are zero coupon bonds unless stated otherwise.] 








Let denote the unhedged payoff, the hedged payoff, the initial safe debt capacity and the safe debt capacity of the hedged firm.
The safe debt capacity is important if it can add value.  Consider the tax shelter value.  Let  represent all deductions from earnings that are possible; this would generally include depreciation charges on capital good as well as interest on debt.  Let t denote the tax rate on corporate earnings.
Observe that the levered corporate value is Vl = Vu + T and can be increased by levering more.[footnoteRef:2]  Less obviously it can be further increased by levering even more and hedging to protect the tax shelter (MacMinn 1987)!  Both perspectives of risk management indicate that value creation is central.  Now consider the source of the value and the manner in which it is captured or created. [2:  Show that 1958 Modigliani-Miller theorem still holds if we add the government value.] 


Taxes
Taxes have traditionally been important in providing explanations of capital structure but we have claimed that capital structure and risk management decisions are interrelated.  Hence taxes may play a role in risk management decisions.  Let t() denote the tax function and  denote the deductions.  The after tax income of the corporation is  - t( - ).  If the tax function is convex then by Jensen’s Inequality


Since insurance contracts can replace the random earnings with the expected earnings it follows that the use of insurance is optimal.  Reconsider this statement from a valuation perspective.  Comment on other contracts that may achieve the same result.  The convex function t() is sufficient for the result but not necessary.  Suppose the probability of bankruptcy is positive and that the tax rate is a constant, e.g. 34%.  The after tax earnings become  - t max{0,  - }; note that the function max{0,  - } is convex.  Hence, by Jensen’s Inequality 


Again this shows that insuring can add value.  Comment on the theorems in Forward Markets, Stock Markets and the Theory of the Firm.

Financial Distress
This is a situation in which the firm has some difficulty in meeting its obligations.  This distress includes the extreme, i.e. bankruptcy.  It also includes less severe forms such as risk-shifting and under-investment.  Here, suppose that  is a random loss and that I is a know investment expenditure.  Let Si and Sn denote the firm’s stock value with insurance and without insurance, respectively.



Suppose the firm is unlevered but faces the risk of a property loss of size.  Let  denote the loss risk.  This risk may be sufficient to cause financial distress.  If the firm can invest and create a larger payoff  then, the existing loss risk may be sufficient to deter the firm from investing in an otherwise positive net present value project.
The shaded area represents the added value of the loss risk.  If Si – Sn < I then the firm does not invest even if Si – I > 0 and, of course, this inequality corresponds to a project that has a positive risk adjusted net present value.
Next, suppose the firm insures a proportion of the loss risk and so bears the residual risk, i.e., (1 - ) .  Let the cost of the insurance be c > 0.  Note that the value Si – Sn increases and as long as Si – I > 0 there is an  such that Si – Sn > I so that the under-investment problem is eliminated.
Next consider the claim that is implied by the Modigliani-Miller 1958 theorem (Modigliani and Miller 1958).  A corollary of that theorem says that insurance or other decisions that manage risk either pure or speculative cannot add value.  The next claim runs counter to that corollary.

Claim: The insured value equals the uninsured value.





Hence, the insured value equals the uninsured value and we see that the claim does not hold.  This, of course, is a case in which the ceteris paribus condition from the MM58 holds.  What if we allow the firm to hedge rather than insure or to do both?  Let f denote the price of a forward contract then and denote the unit payoff on the forward contract.  Then the firm makes a capital gain or loss of as shown in the figure. The firm may hedge and so reduce or eliminate and under-investment problem as shown in the figure.  Is the firm able to create value in this case?





Consider an option on a forward contract or any other contract that provides a put so that we can demonstrate Stulz’s idea.  Consider a put on the forward.
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