NPV and Capital Budgeting

7.1        Which of the following should be treated as incremental cash flows when computing the NPV of an 

investment?

a. A reduction in the sales of a company’s other products caused by the investment

b. An expenditure on plant and equipment that has not yet been made and will be made only if the project is accepted

c. Costs of research and development undertaken in connection with the product during the past three years

d. Annual depreciation expense from the investment

e. Dividend payments by the firm

f. The resale value of plant and equipment at the end of the project’s life

g. Salary and medical costs for production personnel who will be employed only if the project is accepted

7.2
Your company currently produces and sells steel-shaft golf clubs.  The Board of Directors wants you to consider the introduction of a new line of titanium bubble woods with graphite shafts.  Which of the following costs are not relevant?

I. Land you already own that will be used for the project, but otherwise will be sold for $700,000, its market value.  

II. A $300,000 drop in your sales of steel-shaft clubs if the titanium woods with graphite shafts are introduced.  

III. $200,000 spent on Research and Development last year on graphite shafts.  

a. I only

b. II only

c. III only

d. I and III only

e. II and III only

7.3
The Best Manufacturing Company is considering a new investment. Financial projections for the investment are tabulated below. Cash flows are in $ thousands, and the corporate tax rate is 34 percent. Assume all sales revenue is received in cash, all operating costs and income taxes are paid in cash, and 

all cash flows occur at the end of the year.

	
	Year 0
	Year 1
	Year 2
	Year 3
	Year 4

	Investment
	$10,000
	-
	-
	-
	-

	Sales Revenue
	-
	$7,000
	$7,000
	$7,000
	$7,000

	Operating Costs
	-
	2,000
	2,000
	2,000
	2,000

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

	Net Working Capital

(end of year)
	200
	250
	300
	200
	-


a. Compute the incremental net income of the investment in each year.

b. Compute the incremental cash flows of the investment in each year.

c. Suppose the appropriate discount rate is 12 percent. What is the NPV of the project?

7.4
According to the February 7, 2002, issue of The Sports Universe, the Seattle Mariner’s designated runner, Andy Schneider, signed a three-year contract in January 2002 with the following provisions:

· $1,400,000 signing bonus

· $2,500,000 salary per year for three years

· 10 years of deferred payments of $1,250,000 per year (these payments begin in year 4)

· Several bonus provisions that total as much as $750,000 per year for the three years of the contract 

Assume that Schneider has a 60-percent probability of receiving the bonuses each year, and that he signed the contract on January 1, 2002. Use the expected value of the bonuses as incremental cash flows. Assume that expected cash flows are discounted at 12.36 percent.  Ignore taxes.  Schneider’s signing bonus was paid on January 1, 2002.  Schneider’s salary and bonuses other than the signing bonus are paid at the end of the year.  What was the present value of this contract in January when Schneider signed it?

7.5
Benson Enterprises is evaluating alternative uses for a three-story manufacturing and warehousing building that it has purchased for $225,000. The company can continue to rent the building to the present occupants for $12,000 per year.  The present occupants have indicated an interest in staying in the building for at least another 15 years. Alternatively, the company could modify the existing structure to use for its own manufacturing and warehousing needs. Benson’s production engineer feels the building could be adapted to handle one of two new product lines. The cost and revenue data for the two product alternatives are as follows:

                                                                                                            Product A

Product B


Initial cash outlay for building modifications

        $36,000

   $54,000


Initial cash outlay for equipment


        144,000

   162,000



Annual pretax cash revenues (generated for 15 years)
        105,000

   127,500


Annual pretax expenditures (generated for 15 years)
          60,000                           75,000


The building will be used for only 15 years for either Product A or Product B. After 15 years, the building will be too small for efficient production of either product line. At that time, Benson plans to rent the building to firms similar to the current occupants. To rent the building again, Benson will need to restore the building to its present layout. The estimated cash cost of restoring the building if Product A has been undertaken is $3,750. If Product B has been manufactured, the cash cost will be $28,125. These cash costs can be deducted for tax purposes in the year the expenditures occur.



Benson will depreciate the original building shell (purchased for $225,000) over a 30-year life to zero, regardless of which alternative it chooses. The building modifications and equipment purchases for either product are estimated to have a 15-year life.  They will be depreciated by the straight-line method. The firm’s tax rate is 34 percent, and its required rate of return on such investments is 12 percent.



For simplicity, assume all cash flows occur at the end of the year. The initial outlays for modifications and equipment will occur today (year 0), and the restoration outlays will occur at the end of year 15.  Benson has other profitable ongoing operations that are sufficient to cover any losses.  Which use of the building would you recommend to management?

7.6
Dickinson Brothers, Inc., is considering investing in a machine to produce computer keyboards.  The price of the machine will be $400,000 and its economic life is five years.  The machine will be fully depreciated by the straight-line method. The machine will produce 10,000 keyboards each year. The price of each keyboard will be $40 in the first year and will increase by 5 percent per year. The production cost per keyboard will be $20 in the first year and will increase by 10 percent per year. The corporate tax rate for the company is 34 percent. If the appropriate discount rate is 15 percent, what is the NPV of the investment?

7.7
Scott Investors, Inc., is considering the purchase of a $500,000 computer with an economic life of five years.  The computer will be fully depreciated over five years using the straight-line method.  The market value of the computer will be $100,000 in five years.  The computer will replace five office employees whose combined annual salaries are $120,000.  The machine will also immediately lower the firm’s required net working capital by $100,000.  This amount of net working capital will need to be replaced once the machine is sold.  The corporate tax rate is 34 percent.  Is it worthwhile to buy the computer if the appropriate discount rate is 12 percent?


7.8
The Gap is considering buying cash register software from Microsoft so that it can more effectively deal with its retail sales.  The software package costs $750,000 and will be depreciated down to zero using the straight-line method over its five-year economic life. The marketing department predicts that sales will be $600,000 per year for the next three years, after which the market will cease to exist. Cost of goods sold and operating expenses are predicted to be 25 percent of sales. After three years the software can be sold for $40,000. The Gap also needs to add net working capital of $25,000 immediately. The additional net working capital will be recovered in full at the end of the project life. The corporate tax rate for the Gap is 35 percent and the required rate of return relevant to the project is 17 percent. What is the NPV of the new software?

7.9
Commercial Real Estate, Inc., is considering the purchase of a $4 million building.  The company will enter into a long-term lease to commercial tenants, with payments made annually.  The building will be fully depreciated over 20 years via the straight-line method.  In addition, the market value of the building will be zero at that time.  The annual lease payments will increase at 3 percent per year.  The appropriate discount rate for all cash flows is 12 percent.  The corporate tax rate is 34 percent.  What is the least amount of money that Commercial Real Estate should ask for the first-year lease payment? Assume that the first lease payment is made immediately after the signing of the contract.

7.10
Royal Dutch Petroleum is considering a new project that complements its existing business.  The machine required for the project costs $2 million.  The marketing department predicts that sales related to the project will be $1.2 million per year for the next four years, after which the market will cease to exist.  The machine will be depreciated down to zero over its 5-year economic life using the straight-line method.  Cost of goods sold and operating expenses related to the project are predicted to be 25 percent of sales.  After four years the machine can be sold for $150,000.  Royal Dutch also needs to add net working capital of $100,000 immediately.  The additional net working capital will be recovered in full at the end of the project’s life.  The corporate tax rate 35 percent.  The required rate of return for Royal Dutch Petroleum is 16.55 percent.  Should Royal Dutch proceed with the project?  

7.11
Majestic Mining Corporation (MMC) is negotiating the purchase of a new piece of equipment for its current operations.  MMC wants to know the maximum price that it should be willing to pay for the equipment.  You are given the following facts:

a. The new equipment would replace existing equipment with a current market value of $20,000.

b. The new equipment would not affect revenues, but before-tax operating costs would be reduced by $10,000 per year for eight years.  These savings in cost occur at year-end.

c. The old equipment is now five years old.  It is expected to last for another eight years, and will have no resale value at that time.  It was purchased for $40,000 and is being depreciated to zero by the straight-line method over 10 years.

d. The new equipment will be depreciated to zero by the straight-line method over five years.  MMC expects to sell the equipment for $5,000 at the end of eight years.  The proceeds from this sale will be subject to taxes at the ordinary corporate income tax rate of 34 percent.

e. MMC has profitable ongoing operations.

f. The appropriate discount rate is 8 percent.

7.12
A firm is considering an investment of $28,000,000 (purchase price) in new equipment to replace old equipment with a book value of $12,000,000 and a market value of $20,000,000.  If the firm replaces the old equipment with the new equipment, it expects to save $17,500,000 in operating costs the first year.  The amount of these savings will grow at a rate of 12 percent per year for each of the following three years.  The old equipment has a remaining life of four years.  It is being depreciated by the straight-line method.  33.3% of the original book value of the new equipment will be depreciated in the first year, 39.9% will be depreciated in the second year, 14.8% will be depreciated in the third year, and 12.0% will be depreciated in the final year.  The salvage value of both the old equipment and the new equipment at the end of 4 years is 0.  In addition, replacement of the old equipment with the new equipment requires an immediate increase in net working capital of $5,000,000, which will not be recovered until the end of the four-year investment. Assume that the purchase and sale of equipment occurs today and all other cash flows occur at the end of their respective years.  If the firm’s cost of capital is 14 percent and is subject to a 40 percent tax rate, find:

a. 
the net investment 

b. 
the after-tax incremental cash flow at the end of each year

c. 
the internal rate of return on the investment

d. 
the net present value of the investment

Capital Budgeting with Inflation

7.13
Consider the following cash flows on two mutually exclusive projects.

Year

Project A
Project B

  
0

-$40,000

-$50,000

1

   20,000

   10,000

2

   15,000

   20,000

3

   15,000

   40,000

The cash flows of Project A are expressed in real terms while those of Project B are expressed in nominal terms.  The appropriate nominal discount rate is 15 percent and the inflation rate is 4 percent.  Which project should you choose?

7.14
Etonic Inc. is considering an investment of $250,000 in an asset with an economic life of five years.  The firm estimates that the nominal annual cash revenues and expenses at the end of the first year will be $200,000 and $50,000, respectively.  Both revenues and expenses will grow thereafter at the annual inflation rate of 3 percent.  Etonic will use the straight-line method to depreciate its asset to zero over five years.  The salvage value of the asset is estimated to be $30,000 in nominal terms at that time.  The one-time net working capital investment of $10,000 is required immediately and will be recovered at the end of the project.  The nominal discount rate for all cash flows is 15 percent.  All corporate cash flows are subject to a 34 percent tax rate.  What is the project’s total nominal cash flow from assets in year 5?

7.15
Sanders Enterprises, Inc. has been considering the purchase of a new manufacturing facility for $120,000.  The facility is to be fully depreciated on a straight-line basis over seven years.  It is expected to have no resale value after the seven years.  Operating revenues from the facility are expected to be $50,000, in nominal terms, at the end of the first year.  The revenues are expected to increase at the inflation rate of 5%.  Production costs at the end of the first year will be $20,000, in nominal terms, and they are expected to increase at 7% per year.  The real discount rate is 14 percent.  The corporate tax rate is 34 percent.  Sanders has other ongoing, profitable operations.  Should the company accept the project?  

7.16
Phillips Industries runs a small manufacturing operation.  For this fiscal year, it expects real net cash flows of $120,000.  Phillips is an ongoing operation, but it expects competitive pressures to erode its real net cash flows at 6 percent per year in perpetuity.  The appropriate real discount rate for Phillips is 11 percent.  All net cash flows are received at year-end.  What is the present value of the net cash flows from Phillip’s operations?

7.17
The Biological Insect Control Corporation (BICC) has hired you as a consultant to evaluate the NPV of their proposed toad ranch.  BICC plans to breed toads and sell them as ecologically desirable insect-control mechanisms.  They anticipate that the business will continue into perpetuity.  Following the negligible start-up costs, BICC expects the following nominal cash flows at the end of the year.



Revenues

$150,000



Labor Costs

    80,000



Other Costs

    40,000

The company will lease machinery for $20,000 per year.  The lease payments start at the end of year 1 and are expressed in nominal terms. Revenues will increase by 5 percent per year in real terms.  Labor costs will increase by 3 percent per year in real terms.  Other costs will decrease by 1 percent per year in real terms.  The rate of inflation is expected to be 6 percent per year.  BICC’s required rate of return is 10 percent in real terms.  There are no taxes.  All cash flows occur at year-end.  What is the NPV of BICC’s proposed toad ranch today?

7.18
Sony International has an investment opportunity to produce a new stereo color TV.  The required investment on January 1 of this year is $32 million.  The firm will depreciate the investment to zero using the straight-line method over four years.  The investment has no resale value after completion of the project.  The firm is in the 34 percent tax bracket.  The price of the product will be $400 per unit, in real terms, and will not change over the life of the project.  Labor costs for the Year 1 will be $15.30 per hour, in real terms, and will increase at 2 percent per year in real terms.  Energy costs for Year 1 will be $5.15 per physical unit, in real terms, and will increase at 3 percent per year in real terms. The inflation rate is 5 percent per year.  Revenues are received and costs are paid at year-end.  Refer to the table below for the production schedule.  

	
	Year 1
	Year 2
	Year 3
	Year 4

	Physical production, in units
	   100,000
	   200,000
	   200,000
	   150,000

	Labor input, in hours
	2,000,000
	2,000,000
	2,000,000
	2,000,000

	Energy input, physical units
	   200,000
	   200,000
	   200,000
	   200,000



The real discount rate for Sony is 8 percent.  Calculate the NPV of this project.  

7.19
Sparkling Water, Inc., expects to sell 2 million bottles of drinking water each year in perpetuity.  This year, each bottle will sell for $2.50 in real terms and will cost $0.70 in real terms.  Sales income and costs occur at year-end.  Revenues will rise at a real rate of 7 percent annually, while real costs will rise at a real rate of 5 percent annually.  The real discount rate is 10 percent.  The corporate tax rate is 34 percent.  What is Sparkling worth today?

7.20
International Buckeyes is building a factory that can make 1 million buckeyes a year for five years, after which the market will cease to exist.  The factory costs $6 million, paid immediately.  In Year 1, each buckeye will sell for $3.15 in nominal terms.  The price will increase 5 percent each year in real terms.  Variable costs will be $0.2625 per buckeye in nominal terms in Year 1 and will rise by 2 percent each subsequent year in real terms.  International Buckeyes will fully depreciate the factory over five years by the straight-line method.  The firm will be able to sell the factory for $638,140.78 in nominal terms at the end of Year 5.  The nominal discount rate for cash flows is 20 percent.  The rate of inflation is 5 percent.  Cash flows, except for the initial investment, occur at the end of each year.  The corporate tax rate is 34 percent.  What is the NPV of the project?  

7.21
After extensive medical and marketing research, Pill, Inc. believes it can penetrate the pain reliever market.  It is considering two alternative products.  The first is to produce a medication for headache pain.  The second is a pill for headache and arthritis pain.  Both products would be introduced at a price of $4 per package in real terms.  The headache-only medication is projected to sell 5 million packages a year, while the headache and arthritis remedy would sell 10 million packages a year.  Cash costs of production in the first year are expected to be $1.50 per package in real terms for the headache-only brand.  Production costs are expected to be $1.70 in real terms for the headache and arthritis pill.  All prices and costs are expected to rise at the general inflation rate of 5 percent.  

Either product requires further investment.  The headache-only pill could be produced using equipment costing $10.2 million.  That equipment would last three years and have no resale value.  The machinery required to produce the broader remedy would cost $12 million and last three years.  The firm expects that equipment to have a $1 million resale value (in real terms) at the end of year 3.  

Pill, Inc. uses straight-line depreciation.  The firm faces a corporate tax rate of 34 percent and believes that the appropriate real discount rate is 13 percent.  Which pain reliever should the firm produce? 

Equivalent Annual Cost and Replacement with Unequal Lives

7.22
A machine with a 4-year life is purchased for $12,000.  The annual year-end operating cost is $6,000.  At the end of four years, the machine is sold for $2,000.  The cash outflows each year can be represented as follows:

C0                

C1

C2

C3

C4


$12,000

$6,000

$6,000

$6,000

$4,000

The cost of capital is 6 percent.  Ignore taxes.  What is the present value of the cost of operating a series of such machines in perpetuity?

7.23
A machine costs $60,000 and requires $5,000 maintenance for each year of its three-year life.  The maintenance costs are paid at the end of each year.  After three years, the machine will be replaced.  Assume a tax rate of 34 percent and a discount rate of 14 percent.  If the machine is depreciated over three years using the straight-line method, with no salvage value, what is the equivalent annual cost (EAC)?  

7.24
United Healthcare, Inc. needs a new admitting system.  The system costs $60,000, requires $2,000 in maintenance for each year of its five-year economic life, and has no salvage value.  The maintenance costs are paid at the end of each year.  The system will be fully depreciated using the straight-line method over five years.  Assume a tax rate of 35 percent and an annual discount rate of 18 percent.  What is the equivalent annual cost of this admitting system?

7.25
Bridgton Golf Academy is evaluating different golf practice equipment.  The “Dimple-Max” equipment costs $45,000, has a three-year life, and costs $5,000 per year to operate.  The relevant discount rate is 12 percent.  Assume that the straight-line depreciation method is used and that the equipment is fully depreciated to zero.  Furthermore, assume the equipment has a salvage value of $10,000 at the end of the project’s life.  The relevant tax rate for income and capital gains is 34 percent.  All cash flows occur at the end of the year.  What is the equivalent annual cost (EAC) of this equipment?

7.26 
Office Automation, Inc. must choose between 2 copiers, the XX40 or the RH45.  The XX40 costs less than the RH45, but its economic life is shorter.  The costs and maintenance expenses of these two copiers, expressed in real terms, are given as follows:  



Copier
Year 0

Year 1

Year 2

Year 3

Year 4
          Year 5


XX40
$700

$100

$100

$100

      -                        -


RH45
$900

$110

$110

$110

$110
           $110


All cash flows occur at year-end.  The inflation rate is 5 percent, and the nominal discount rate is 14 percent.  Assume that revenues are the same regardless of the copier, and assume that whichever copier the company chooses, it will continue to buy that model forever.  Which copier should the company choose? Ignore taxes and depreciation.

7.27
Plexi Glasses, Inc. must choose between two facilities.  Facility 1 costs $2.1 million and has an economic life of seven years.  The maintenance costs for Facility 1 are $60,000 per year.  Facility 2 costs $2.8 million and has an economic life of 10 years.  The annual maintenance costs for Facility 2 are $100,000 per year.  Both facilities will be fully depreciated to zero by the straight-line method.  The facilities will have no resale values at the end of their economic lives.  The corporate tax rate is 34 percent.  Revenues from the facilities are the same.  The company is assumed to earn sufficient revenues to generate tax shields from depreciation.  Assume all cash flows besides the initial investment occur at the end of the year.   If the appropriate discount rate is 10 percent, which facility should Plexi Glasses, Inc. choose? 

7.28
Pilot Plus Pens is deciding when to replace its old machine.  The old machine’s current salvage value is $2 million. Its current book value is $1 million. If not sold, the old machine will require maintenance costs of $400,000 at the end of the year for the next five years.  Depreciation on the old machine is $200,000 per year.  At the end of five years, the old machine will have a salvage value of $200,000 and a book value of $0.  A replacement machine costs $3 million now and requires maintenance costs of $500,000 at the end of each year during its economic life of five years.  At the end of the five years, the new machine will have a salvage value of $500,000.  It will be fully depreciated by the straight-line method.  In 5 years, a replacement machine will cost $3,500,000.  Pilot will need to purchase this machine regardless of what choice it makes today.  The corporate tax rate is 34 percent and the appropriate discount rate is 12 percent.  The company is assumed to earn sufficient revenues to generate tax shields from depreciation. Should Pilot Plus Pens replace the old machine now or at the end of five years?  

7.29
Gold Star Industries is contemplating a purchase of computers.  The firm has narrowed its choices to the SAL 5000 and the DET 1000.  Gold Star would need 10 SALs, where each SAL costs $3,750 and requires $500 of maintenance each year.  At the end of the computer’s eight-year life, Gold Star expects to sell each one for $500.  Alternatively, Gold Star could buy eight DETs.  Each DET costs $5,250 and requires $700 of maintenance every year.  Each DET lasts for six years and has a resale value of $600 at the end of its economic life.  Gold Star will continue to purchase the model that it chooses today into perpetuity.  Ignore tax effects and assume that the maintenance costs occur at year-end.  Which model should Gold Star buy if the appropriate discount rate is 11 percent?  

7.30
Harwell University must purchase word processors for its typing pool.  The university can buy 10 EVF word processors that cost $8,000 each and have annual, year-end maintenance costs of $2,000 per machine.  The EVF word processors will be replaced at the end of year 4 and have no value at that time. Alternatively, Harwell can buy 11 AEH word processors to accomplish the same work.  The AEH word processors will be replaced after three years.  They each cost $5,000, and have annual, year-end maintenance costs of $2,500 per machine.  Each AEH word processor will have a resale value of $500 at the end of three years.  The university’s opportunity cost of funds for this type of investment is 14 percent. Because the university is a non-profit institution, it does not pay taxes.  It is anticipated that whichever manufacturer is chosen now will be the supplier of future machines.  Would you recommend purchasing 10 EVF word processors or 11 AEH machines?

7.31
DJ Party, Inc. is considering the replacement of its old, fully depreciated sound mixer.  Two new models are available.  Mixer X costs $400,000, has a five-year economic life, and yields cash flow savings of $120,000 per year.  Mixer Y costs $600,000, has an eight-year economic life, and yields cash flow savings of $130,000 per year.  No new technological developments are expected.  Ignore taxes.  The cost of capital is 11 percent.  Should DJ Party, Inc. replace the old mixer with X or Y?  

7.32
KZD Construction must choose between two pieces of equipment.  Tamper A costs $600,000 and lasts five years.  This tamper requires $110,000 of maintenance each year.  Tamper B costs $750,000, but lasts 7 years.  Maintenance costs for Tamper B are $90,000 per year.  All maintenance costs occur at the end of the year.  The appropriate discount rate for KZD Construction is 12 percent. Ignore taxes. Which machine should KZD purchase?

7.33
Klious Pharmaceuticals must decide when to replace its autoclave.  Klious’ current autoclave will require increasing amounts of maintenance at the end of each year.  The resale value of the equipment falls every year.  For example, if the firm replaces the old machine today, it will incur no maintenance costs related to the old machine and will be able to sell it immediately for $900.  If the firm replaces the old machine at the end of the first year, it will incur maintenance costs of $200 and be able to sell the machine for $850.  Refer to the following table for complete data:

	Year
	Maintenance Costs
	Resale Value

	0 (Today)
	$0
	$900

	1
	200
	850

	2
	275
	775

	3
	325
	700

	4
	450
	600

	5
	500
	500

	
	
	


In any year, Klious can purchase a new autoclave for $3,000.  The equipment has an economic life of five years.  At the end of each year, the equipment requires $20 of maintenance.  Klious expects to sell the machine for $1,200 at the end of five years.  Klious pays no taxes and employs a discount rate of 10 percent.  Maintenance costs and the realization of the resale value occur at the end of each year.  (Note: the foregone resale value occurs at the beginning of each year.)  When should Klious replace its current machine? 


