
Problem set 4 
 
Exercise 1 : evaluating risky projects with the WACC 
 
In 1989, General Motors evaluated the acquisition of Hughes Aircraft corporation. GM 
assumed that Hughes had the same risk as Lockheed or Northrop, which had low-risk defense 
contracts similar to Hughes. GM’s WACC was thus not appropriate to value this acquisition. 
In all the exercise, assume that debt is riskless and perpetual, and that interest tax savings are 
certain. 
 
Assume the following : 
 
Comparison βE D/E 
GM 1.2 0.4 
Lockheed 0.9 0.9 
Northrop 0.85 0.7 
 
Target D/E for Hughes acquisition : 1 
Hughes’s expected real asset cash-flows next year: 300 million € 
Growth rate of Hughes’s cash-flows : 5% per year 
Marginal corporate tax rate : 34% 
Discount rate on debt : 8% (riskless rate) 
Expected return of the market portfolio : 14% 
 

1) Estimate Hughes’ beta of operating assets.  
2) compute the WACC for the Hughes acquisition. 
3) determine the value of this acquisition with the WACC computed in 2) 
4) determine the value of Hughes with GM’s WACC. 
5) Apply the adjusted present value method to value Hughes acquisition. 

 
Exercise 2 : adjusted cost of capital formula 
 
The objective is to derive a formula for the WACC that depends on the unlevered cost of 
capital, and on the leverage ratio. 

1) Recall the formula that relates the asset beta to the debt and equity beta. 
2) Derive from equation 1) the expected return on debt and equity, using the CAPM.  
3) Compute the WACC using the expected return on debt and equity derived in 2). 
4) Replace the asset beta by its value in terms of the operating assets beta, and the tax 

savings assets beta, to obtain the WACC in terms of the operating assets beta. 
5) Assume that debt is perpetual, and risk-free, and that tax shields are risk free, to obtain 

the adjusted cost of capital formula. 
 



 
Exercise 3 : Marriott example again 
 
Recall the Marriott example we saw in class with corporate taxes.  
 
 
 

βE 
 

D(€billion) E(€billion) 
 

Church’s chicken 
 

0.75 0.004 
 

0.096 
 

McDonalds 
 

1.00 
 

2.3 
 

7.7 
 

Wendy’s 
 

1.08 
 

0.21 
 

0.79 
 

 
Assume that debt is riskless and perpetual, the risk free rate is 4%, the market risk premium is 
8.4%, the corporate tax rate is 34% and the CAPM holds. The target D/E is 0.4 for Marriott 
division. 
 

1) Estimate the WACC of the Marriott restaurant division by computing the expected 
return on equity. 

2) Estimate the WACC using the formula derived in exercise 2. 
 
 
Exercise 4 : Adjusted present value  
 
The HTT Company is considering a new product with a 5-year life. Sales and net income 
after taxes for the new product are as follows. 
 
Year Net sales in  $000 Net income after taxes in $000 
1 1000 40 
2 2000 75 
3 4000 155 
4 6000 310 
5 2000 75 
 
The equipment to produce the new product costs $500,000, which would be borrowed at an 
interest rate of 14%. However, the machine only adds $300,000 to the firm’s debt capacity in 
years 1, 2 and 3, and $200,000 in years 4 and 5. Tax shields are certain and the risk-free rate 
is 6%.  
Although net income includes the depreciation deduction, it does not include the interest 
deduction (it assumes that the equipment is financed with equity). The equipment can be 
depreciated on a straight-line basis over a five-year life at $100,000 per year. The equipment 
is expected to be sold for $100,000 in 5 years. 
Net working capital (NWC) required for the new product is estimated to be equal to 10% of 
net sales, and will be needed at the beginning of the year. It means that if sales were 1$ in 
year 1, the NWC needed to support this one dollar of sales would be committed at the 
beginning of year 1.  
The company’s discount rate for the after-tax cash flows associated with the new product is 
18% and the tax rate is 40%.  

1) compute the project’s NPV. 


