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Capital Structure Project – The WM. Wrigley Jr. Company Guide 
 
 


The Effect of Leverage on the Value of the Firm 
 


At the core of many discussions about the motives of leveraged recapitalizations is a set of 


notions about the impact of leverage on the value of the firm. It is, therefore, necessary to 


understand both the financial and the operating effects of leverage. 


 


Leverage has two offsetting effects on firm value. The first is the benefit of debt tax shields, 


literally, the savings in free cash flow owing to a lower tax bill. This savings derives from the 


deductibility of interest expense from the firm’s taxable income. In the modeling of Nobel 


Laureates Franco Modigliani and Merton Miller (M&M), the impact of those tax savings is seen 


in the second term of this equation: 


 


 
tDVV UnleveredLevered   (1) 


 


This equation says that the value of the levered firm equals the value of the firm as if it 


were unlevered, plus the present value of debt tax shields, which M&M prove is equal to the tax 


rate, t, times the amount of debt outstanding, D. The first term of the equation is the present value 


of the operating cash flows. The second term of the equation, tD, can be viewed as the value effect 


of the firm’s financing, the present value of the debt tax shields. This equation is the APV method 


of valuation.  


 


The M&M model was controversial in large part, because it implied that to maximize 


shareholder value, managers should lever the firm extremely and that to do so would expose the 


firm to the risk of bankruptcy, which the M&M model did not capture—M&M’s debt was free of 


default risk. It was relevant over “reasonable” levels of debt, which is why it remains relevant 


today. But with higher levels of debt, one needed to impose the costs of bankruptcy. This would 


be like subtracting a third term, C, from Equation 1, to reflect the present value of the expected 


bankruptcy and the costs of financial distress. 


 


 DistressandBankruptcyUnleveredLevered
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 (2) 


As the borrowing of the firm increases, the effect of default risk will offset the value created 


by borrowing. At some point in the range between all equity and all debt financing of the firm, the 


impact of default risk will begin to more than offset the benefits of the debt tax shields. That point 


is to create the optimum mix of debt and equity financing for the firm. The value of the firm rises 


as the firm goes from no debt to a moderate amount. This is because of the beneficial effects of 


the debt tax shields. Then the effect of the default risk begins to be felt. As leverage increases 


beyond the optimum, the value of the firm begins to decline. Increasing the mix of debt beyond 


the optimum destroys the value. It is the equivalent of accepting financing when cash received is 


less than the present value of the future debt payments. 


 


The large problem with valuing highly levered firms is that costs of bankruptcy and distress 


are unobservable. There is no fluid market in which those costs are isolated, priced, and observable 








from one day to the next. The analyst can look for some guidance about the size of C in Equation 


2 from two sources. 


 


 Debt markets: Costs of distress and bankruptcy are embedded in the interest rates charged 
by lenders. Interest rates rise as the risk of default increases. Case Exhibit 7 presents the 


yields to maturity on bonds of different risk ratings. As the credit quality worsens, the cost 


of debt rises at an increasing rate—this is the effect of increased default risk. One could 


value the interest rate differential between default, risk-free debt, such as AAA-rated, and 


risky debt to determine the value of C. Unfortunately, theory offers no guidance on what 


the discount rate for determining the present value should be. 


 Put option valuation: In concept, C should be equal to the cost of the “insurance policy” 
necessary to convert risky debt into riskless debt. This is like a put option with a strike 


price equal to the face value of the debt and the value of the underlying asset equal to the 


market value of the assets of the firm. The answer you obtain will depend highly on the 


volatility assumption that you adopt. There exists currently a market in credit derivatives 


from which such an insurance policy might be priced. 


 


The difficulty of estimating the value of the highly-levered firm has two main implications 


for the merger and acquisitions practitioner. First, analytic rigor is even more important in the 


instance of recapitalizations, not less. The analytic rigor surrounding recapitalizations must seek 


to map out the uncertainties regarding value and the risk of default. The fact remains that we cannot 


observe the intrinsic value; we can only estimate it. 


 


Second, the ambiguities about valuing the highly-levered firm mean that there will be many 


opportunities to transfer value from some players to others (for example: from creditors to equity 


holders) in the design of the transaction. Because of this risk of wealth transfers, the right approach 


is to assess the deal from the perspectives of all the deal’s capital providers. This is the whole deal 


approach. 


 


If the acquirer intends to change the financial leverage of the target significantly, the beta 


should be adjusted. 


 


Step 1: Unlever the beta. This unlevered beta captures the degree of risk in the firm’s 


operations before financing: 


 


 


 


 


Where D/E is the target’s market value debt-equity ratio before acquisition, and t is the 


marginal tax rate of the firm. 


 


Step 2: Relever the beta: 
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Where D/E is the target’s debt-equity ratio after relevering, and t is the target’s marginal 


tax rate. 


 


An alternative formula for the unlevered or asset beta of a firm holds that the unlevered 


beta is a weighted average of the firm’s debt and equity betas. This unlevered beta is also called 


the asset beta, or enterprise beta: 


 


 


Note that in this alternative model of the unlevered beta, there is no provision for the impact 


of taxes. This model assumes that through homemade leverage, investors can appropriate for 


themselves the benefits of debt tax shields and that the tax impact of leverage is neutralized. This 


implies that the levered beta (i.e., equity beta) formula will be 


 


 


This alternative version of the levered beta formula is useful because it permits the analyst 


to assume that the firm has risky debt outstanding meaning that the debt bears some degree of 


default risk of the enterprise. The debt betas of corporate bonds are typically in the range of 0.15 


to 0.25 for investment-grade issues. But for noninvestment-grade debt (junk debt) the betas will 


be materially higher. By subtracting the debt beta, this formula recognizes that the creditors bear 


some of the risk of the enterprise.  


 


If, in this second formula, you assume default risk-free debt (i.e., the debt beta has a value 


of zero) and a world in which corporate taxes do matter (i.e., (1 − t) is reinserted into the formula), 


then it boils down to the same formula as the first: 


 


 


This formula is reduced to: 
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