c. Exercise

To further analyze these alternatives, consider the following example of four mutually exclusive projects. 

 Cash flows

	 Year        
	 A  
	B 
	 C 
	 D 
	PV factor at 10%

	 0
	
	
	
	
	

	 1   
	
	
	
	
	

	 2   
	
	
	
	
	

	 3   
	
	
	
	
	

	 4  
	
	
	
	
	

	 5  
	
	
	
	
	


For each of these four projects, compute the NPV at 10%, the payback period, ARR, PI and IRR.  You should find that each project could be optimal if you merely select the proper criterion. You should be able to explain your results.

Further examples

i. Yuppie nostalgia

Suppose you purchase a Lexus for $40,000 and want to pay for it in three equal annual installments beginning one year from today. If the interest rate (r) is 10%, what are your annual after-tax payments, assuming a marginal tax rate () of 28%? and that you are clever enough to get a tax deduction on any interest payments.

First, using an annuity table, determine the annual payment:
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Now determine how this payment splits into interest and principal:

	Period
	Opening balance
	Payment
	Interest
	Amortiz-ation
	New balance
	After-tax payment

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	PV
	
	
	
	
	
	


Here interest is r ( the opening balance; amortization = payment    interest; 
new balance = opening balance   amortization; 
after-tax payment = payment ( interest.

This calculation of the tax shield from interest payment deductibility becomes very important in subsequent work.

ii. Mortgages

Suppose that you have two offers for the $1,000,000, 30-year mortgage on your studio condo. 

I. 10% with 3 points up front


II. 10.5% with 0 points up front
Which alternative has the lowest net present cost?
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The key is again to determine the incremental cash flows. In this case we determine the incremental cash flows on the assumption that we accept the first offer and not the second. So we are comparing an immediate cash payment of $30,000 versus 360 monthly payments of $371 (= 9147   8776). We get Exhibit 4:

Exhibit 4: NPV profile
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Note however that this analysis omits a very important aspect of the real problem (besides taxes). Can you figure out what’s the subtle problem?
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