CHAPTER 7

MAKING CAPITAL INVESTMENT DECISIONS
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.

2.
We will use the bottom-up approach to calculate the operating cash flow for each year. We also must be sure to include the net working capital cash flows each year. So, the total cash flow each year will be:

	
	
	
	Year 1
	Year 2
	Year 3
	Year 4

	
	Sales
	
	$7,000
	$7,000
	$7,000
	$7,000

	 
	Costs
	
	2,000
	2,000
	2,000
	2,000

	 
	Depreciation
	
	  2,500
	  2,500
	  2,500
	  2,500

	 
	EBT
	
	$2,500
	$2,500
	$2,500
	$2,500

	 
	Tax
	
	     850
	    850
	    850
	    850

	 
	Net income
	
	$1,650
	$1,650
	$1,650
	$1,650

	 
	 
	
	
	
	
	

	 
	OCF
	0
	$4,150
	$4,150
	$4,150
	$4,150

	 
	Capital spending
	–$10,000
	0
	0
	0
	0

	 
	NWC
	      –200
	  –250
	  –300
	  –200
	     950

	 
	Incremental cash flow
	–$10,200
	$3,900
	$3,850
	$3,950
	$5,100



The NPV for the project is:


NPV = –$10,200 + $3,900 / 1.12 + $3,850 / 1.122 + $3,950 / 1.123 + $5,100 / 1.124

NPV = $2,404.01
3. 
Using the tax shield approach to calculating OCF, we get:



OCF = (Sales – Costs)(1 – tC) + tCDepreciation 

OCF = ($2,400,000 – 960,000)(1 – 0.35) + 0.35($2,700,000/3) 

OCF = $1,251,000


So, the NPV of the project is:


NPV = –$2,700,000 + $1,251,000(PVIFA15%,3)


NPV = $156,314.62


4. 
The cash outflow at the beginning of the project will increase because of the spending on NWC. At the end of the project, the company will recover the NWC, so it will be a cash inflow. The sale of the equipment will result in a cash inflow, but we also must account for the taxes which will be paid on this sale. So, the cash flows for each year of the project will be:

	
	Year
	Cash Flow
	
	

	
	0
	– $3,000,000
	
	 = –$2.7M – 300K

	
	1
	1,251,000
	
	

	
	2
	1,251,000
	
	

	
	3
	1,687,500
	
	 = $1,251,000 + 300,000 + 210,000 + (0 – 210,000)(.35)



And the NPV of the project is:


NPV = –$3,000,000 + $1,251,000(PVIFA15%,2) + ($1,687,500 / 1.153) 

NPV = $143,320.46

6.
First, we will calculate the annual depreciation of the new equipment. It will be:


Annual depreciation charge = $925,000/5 

Annual depreciation charge = $185,000


The aftertax salvage value of the equipment is:


Aftertax salvage value = $90,000(1 – 0.35) 

Aftertax salvage value = $58,500

Using the tax shield approach, the OCF is:


OCF = $360,000(1 – 0.35) + 0.35($185,000) 

OCF = $298,750

Now we can find the project IRR. There is an unusual feature that is a part of this project. Accepting this project means that we will reduce NWC. This reduction in NWC is a cash inflow at Year 0. This reduction in NWC implies that when the project ends, we will have to increase NWC. So, at the end of the project, we will have a cash outflow to restore the NWC to its level before the project. We also must include the aftertax salvage value at the end of the project. The IRR of the project is:


NPV = 0 = –$925,000 + 125,000 + $298,750(PVIFAIRR%,5) + [($58,500 – 125,000) / (1+IRR)5]


IRR = 23.85%

8.
To find the BV at the end of four years, we need to find the accumulated depreciation for the first four years. We could calculate a table with the depreciation each year, but an easier way is to add the MACRS depreciation amounts for each of the first four years and multiply this percentage times the cost of the asset. We can then subtract this from the asset cost. Doing so, we get: 


BV4 = $9,300,000 – 9,300,000(0.2000 + 0.3200 + 0.1920 + 0.1150) 

BV4 = $1,608,900

The asset is sold at a gain to book value, so this gain is taxable.


Aftertax salvage value = $2,100,000 + ($1,608,900 – 2,100,000)(.35) 

Aftertax salvage value = $1,928,115
12.
If we are trying to decide between two projects that will not be replaced when they wear out, the proper capital budgeting method to use is NPV. Both projects only have costs associated with them, not sales, so we will use these to calculate the NPV of each project. Using the tax shield approach to calculate the OCF, the NPV of System A is:


OCFA = –$120,000(1 – 0.34) + 0.34($430,000/4) 

OCFA = –$42,650

NPVA = –$430,000 – $42,650(PVIFA20%,4) 

NPVA = –$540,409.53

And the NPV of System B is:


OCFB = –$80,000(1 – 0.34) + 0.34($540,000/6) 

OCFB = –$22,200

NPVB = –$540,000 – $22,200(PVIFA20%,6) 

NPVB = –$613,826.32

If the system will not be replaced when it wears out, then System A should be chosen, because it has the less negative NPV.

13.
If the equipment will be replaced at the end of its useful life, the correct capital budgeting technique is EAC. Using the NPVs we calculated in the previous problem, the EAC for each system is:


EACA = – $540,409.53 / (PVIFA20%,4) 

EACA = –$208,754.32

EACB = – $613,826.32 / (PVIFA20%,6) 

EACB = –$184,581.10

If the conveyor belt system will be continually replaced, we should choose System B since it has the less negative EAC.

16.
To determine the value of a firm, we can simply find the present value of the firm’s future cash flows. No depreciation is given, so we can assume depreciation is zero. Using the tax shield approach, we can find the present value of the aftertax revenues, and the present value of the aftertax costs. The required return, growth rates, price, and costs are all given in real terms. Subtracting the costs from the revenues will give us the value of the firm’s cash flows. We must calculate the present value of each separately since each is growing at a different rate. First, we will find the present value of the revenues. The revenues in year 1 will be the number of bottles sold, times the price per bottle, or:



Aftertax revenue in year 1 in real terms = (2,000,000 × $1.25)(1 – 0.34) 




Aftertax revenue in year 1 in real terms = $1,650,000

Revenues will grow at six percent per year in real terms forever. Apply the growing perpetuity formula, we find the present value of the revenues is:  



PV of revenues = C1 / (R – g) 


PV of revenues = $1,650,000 / (0.10 – 0.06)


PV of revenues = $41,250,000

The real aftertax costs in year 1 will be:


Aftertax costs in year 1 in real terms = (2,000,000 × $0.70)(1 – 0.34) 


Aftertax costs in year 1 in real terms = $924,000


Costs will grow at five percent per year in real terms forever. Applying the growing perpetuity formula, we find the present value of the costs is:


PV of costs = C1 / (R – g) 


PV of costs = $924,000 / (0.10 – 0.05) 



PV of costs = $18,480,000


Now we can find the value of the firm, which is:



Value of the firm = PV of revenues – PV of costs


Value of the firm = $41,250,000 – 18,480,000 



Value of the firm = $22,770,000
29.
The project has a sales price that increases at five percent per year, and a variable cost per unit that increases at 10 percent per year. First, we need to find the sales price and variable cost for each year. The table below shows the price per unit and the variable cost per unit each year.
	 
	 
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	 
	Sales price
	$40.00
	$42.00
	$44.10
	$46.31
	$48.62

	 
	Cost per unit
	$20.00
	$22.00
	$24.20
	$26.62
	$29.28



Using the sales price and variable cost, we can now construct the pro forma income statement for each year. We can use this income statement to calculate the cash flow each year. We must also make sure to include the net working capital outlay at the beginning of the project, and the recovery of the net working capital at the end of the project. The pro forma income statement and cash flows for each year will be:

	 
	 
	Year 0
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	 
	Revenues
	
	$400,000.00
	$420,000.00
	$441,000.00
	$463,050.00
	$486,202.50

	 
	Fixed costs
	
	50,000.00
	50,000.00
	50,000.00
	50,000.00
	50,000.00

	 
	Variable costs
	
	200,000.00
	220,000.00
	242,000.00
	266,200.00
	292,820.00

	 
	Depreciation
	
	80,000.00
	80,000.00
	80,000.00
	80,000.00
	80,000.00

	 
	EBT
	
	$70,000.00
	$70,000.00
	$69,000.00
	$66,850.00
	$63,382.50

	 
	Taxes
	
	23,800.00
	23,800.00
	23,460.00
	22,729.00
	21,550.05

	 
	Net income
	
	$46,200.00
	$46,200.00
	$45,540.00
	$44,121.00
	$41,832.45

	 
	OCF
	
	$126,200.00
	$126,200.00
	$125,540.00
	$124,121.00
	$121,832.45

	 
	 
	
	
	
	
	
	

	 
	Capital spending
	–$400,000
	
	
	
	
	

	 
	NWC
	–25,000
	
	
	
	
	25,000

	 
	 
	
	
	
	
	
	

	 
	Total cash flow
	–$425,000
	$126,200.00
	$126,200.00
	$125,540.00
	$124,121.00
	$146,832.45



With these cash flows, the NPV of the project is:


NPV = –$425,000 + $126,200 / 1.15 + $126,200 / 1.152 + $125,540 / 1.153 + $124,121 / 1.154 





+$146,832.45 / 1.155

NPV = $6,677.31


We could also answer this problem using the depreciation tax shield approach. The revenues and variable costs are growing annuities, growing at different rates. The fixed costs and depreciation are ordinary annuities. Using the growing annuity equation, the present value of the revenues is:


PV of revenues = C {[1/(r – g)] – [1/(r – g)] × [(1 + g)/(1 + r)]t}(1 – tC)   

PV of revenues = $400,000{[1/(.15 – .05)] – [1/(.15 – .05)] × [(1 + .05)/(1 + .15)]5}

PV of revenues = $1,461,850.00


And the present value of the variable costs will be:


PV of variable costs = C {[1/(r – g)] – [1/(r – g)] × [(1 + g)/(1 + r)]t}(1 – tC)   

PV of variable costs = $200,000{[1/(.15 – .10)] – [1/(.15 – .10)] × [(1 + .10)/(1 + .15)]5}

PV of variable costs = $797,167.58


The fixed costs and depreciation are both ordinary annuities. The present value of each is:


PV of fixed costs = C({1 – [1/(1 + r)]t } / r )

PV of fixed costs = $50,000({1 – [1/(1 + .15)]5 } / .15)


PV of fixed costs = $167,607.75


PV of depreciation = C({1 – [1/(1 + r)]t } / r )

PV of depreciation = $80,000({1 – [1/(1 + .15)]5 } / .15)


PV of depreciation = $268,172.41


Now, we can use the depreciation tax shield approach to find the NPV of the project, which is:


NPV = –$425,000 + ($1,461,850.00 – 797,167.58 – 167,607.75)(1 – .34) + ($268,172.41)(.34)



+ $25,000 / 1.155

NPV = $6,677.31


Challenge

