CHAPTER 6

NET PRESENT VALUE AND OTHER INVESTMENT CRITERIA
Solutions to Questions and Problems

NOTE: All end-of-chapter problems were solved using a spreadsheet. Many problems require multiple steps. Due to space and readability constraints, when these intermediate steps are included in this solutions manual, rounding may appear to have occurred. However, the final answer for each problem is found without rounding during any step in the problem.

1.
a.
The payback period is the time that it takes for the cumulative undiscounted cash inflows to equal the initial investment.   



Project A:



Cumulative cash flows Year 1 = $4,000
 
= $4,000



Cumulative cash flows Year 2 = $4,000 +3,500 
= $7,500



Payback period = 2 years


Project B:



Cumulative cash flows Year 1 = $2,500 


= $2,500



Cumulative cash flows Year 2 = $2,500 + 1,200 

= $3,700


Cumulative cash flows Year 3 = $2,500 + 1,200 + 3,000 
= $6,700


Companies can calculate a more precise value using fractional years. To calculate the fractional payback period, find the fraction of year 3’s cash flows that is needed for the company to have cumulative undiscounted cash flows of $5,000. Divide the difference between the initial investment and the cumulative undiscounted cash flows as of year 2 by the undiscounted cash flow of year 3. 


Payback period = 2 + ($5,000 – $3,700) / $3,000



Payback period = 2.43


Since project A has a shorter payback period than project B has, the company should choose project A.  

b.
Discount each project’s cash flows at 15 percent. Choose the project with the highest NPV. 


Project A:



NPV = –$7,500 + $4,000 / 1.15 + $3,500 / 1.152 + $1,500 / 1.153


NPV = –$388.96



Project B:


NPV = –$5,000 + $2,500 / 1.15 + $1,200 / 1.152 + $3,000 / 1.153


NPV = $53.83



The firm should choose Project B since it has a higher NPV than Project A has.  

3.
When we use discounted payback, we need to find the value of all cash flows today. The value today of the project cash flows for the first four years is:


Value today of Year 1 cash flow = $7,000/1.14 

= $6,140.35


Value today of Year 2 cash flow = $7,500/1.142 = $5,771.01


Value today of Year 3 cash flow = $8,000/1.143 = $5,399.77


Value today of Year 4 cash flow = $8,500/1.144 = $5,032.68

To find the discounted payback, we use these values to find the payback period. The discounted first year cash flow is $6,140.35, so the discounted payback for an $8,000 initial cost is: 


Discounted payback = 1 + ($8,000 – 6,140.35)/$5,771.01 = 1.32 years

For an initial cost of $13,000, the discounted payback is:


Discounted payback = 2 + ($13,000 – 6,140.35 – 5,771.01)/$5,399.77 = 2.20 years


Notice the calculation of discounted payback. We know the payback period is between two and three years, so we subtract the discounted values of the Year 1 and Year 2 cash flows from the initial cost. This is the numerator, which is the discounted amount we still need to make to recover our initial investment. We divide this amount by the discounted amount we will earn in Year 3 to get the fractional portion of the discounted payback.


If the initial cost is $18,000, the discounted payback is:


Discounted payback = 3 + ($18,000 – 6,140.35 – 5,771.01 – 5,399.77) / $5,032.68 = 3.14 years
6.
First, we need to determine the average book value of the project. The book value is the gross investment minus accumulated depreciation. 
	
	Purchase Date
	Year 1
	Year 2
	Year 3

	Gross Investment
	$8,000
	$8,000
	$8,000
	$8,000

	Less: Accumulated depreciation
	0
	4,000
	6,500
	8,000

	Net Investment
	$8,000
	$4,000
	$1,500
	$0



Now, we can calculate the average book value as:



Average book value = ($8,000 + 4,000 + 1,500 + 0) / (4 years)


Average book value = $3,375

To calculate the average accounting return, we must remember to use the aftertax average net income when calculating the average accounting return. So, the average aftertax net income is: 


Average aftertax net income = (1 – tc) Annual pretax net income


Average aftertax net income = (1 – 0.25) $2,000


Average aftertax net income = $1,500


The average accounting return is the average after-tax net income divided by the average book value, which is: 

Average accounting return = $1,500 / $3,375


Average accounting return = 0.4444 or 44.44%
7.
The IRR is the interest rate that makes the NPV of the project equal to zero. So, the equation that defines the IRR for this project is:

0 = C0 + C1 / (1 + IRR) + C2 / (1 + IRR)2 + C3 / (1 + IRR)3

0 = –$8,000 + $4,000/(1 + IRR) + $3,000/(1 + IRR)2 + $2,000/(1 + IRR)3 


Using a spreadsheet, financial calculator, or trial and error to find the root of the equation, we find that:


IRR = 6.93% 

Since the IRR is less than the required return we would reject the project.
8.
The IRR is the interest rate that makes the NPV of the project equal to zero. So, the equation that defines the IRR for this Project A is:

0 = C0 + C1 / (1 + IRR) + C2 / (1 + IRR)2 + C3 / (1 + IRR)3

0 = – $2,000 + $1,000/(1 + IRR) + $1,500/(1 + IRR)2 + $2,000/(1 + IRR)3 


Using a spreadsheet, financial calculator, or trial and error to find the root of the equation, we find that:


IRR = 47.15% 

And the IRR for Project B is:

0 = C0 + C1 / (1 + IRR) + C2 / (1 + IRR)2 + C3 / (1 + IRR)3

0 = – $1,500 + $500/(1 + IRR) + $1,000/(1 + IRR)2 + $1,500/(1 + IRR)3 


Using a spreadsheet, financial calculator, or trial and error to find the root of the equation, we find that:


IRR = 36.19% 
9.
The profitability index is defined as the PV of the cash inflows divided by the PV of the cash outflows. The cash flows from this project are an annuity, so the equation for the profitability index is:


PI = C(PVIFAR,t) / C0

PI = $40,000(PVIFA15%,7) / $160,000


PI = 1.0401
