PROBLEM 11–10B Basic Net Present Value Analysis [LO1]

CHECK FIGURE

NPV: $394,514
Hilly Mines, Inc., owns the mining rights to a large tract of land in a mountainous area. The tract contains a mineral deposit that the company believes might be commercially attractive to mine and sell. An engineering and cost analysis has been made, and it is expected that the following cash flows would be associated with opening and operating a mine in the area:
	Cost of equipment required .........................................
	800,000
	

	Annual net cash receipts ............................................. 
	305,000
	*

	Working capital required ............................................. 
	225,000
	

	Cost of road repairs in three years ............................... 
	66,000 
	

	Salvage value of equipment in five years ..................... 
	200,000
	

	
	
	

	*Receipts from sales of ore, less out-of-pocket costs for salaries, utilities, 
  insurance, and so forth.


The mineral deposit would be exhausted after eleven years of mining. At that point, the working capital would be released for reinvestment elsewhere. The company’s required rate of return is 19%.

Required:

(Ignore income taxes.) Determine the net present value of the proposed mining project. Should the project be accepted? Explain.

PROBLEM 11–11B Preference Ranking of Investment Projects [LO2]

CHECK FIGURE

(1) Project profitability index for project 1: 0.172
Janesville Company is investigating four different investment opportunities. Information on the four projects under study is given below:
	
	Project Number

	
	1
	2
	3
	4

	Investment required ............ 
	$(500,000)
	$(450,000)
	$(220,000)
	$(470,000)

	Present value of cash inflows at a 10% discount rate ........
	    586,080
	    522,000
	    266,400
	    616,650

	Net present value ................ 
	$    86,080
	$    72,000
	$    46,400
	$  146,650

	Life of the project ................ 
	9 years
	18 years
	9 years
	6 years

	Internal rate of return .......... 
	16%
	15%
	17%
	22%


Because the company’s required rate of return is 12%, a 12% discount rate has been used in the present value computations. Limited funds are available for investment, so the company can’t accept all of the available projects.

Required:

1.
Compute the project profitability index for each investment project.

2.
Rank the four projects according to preference, in terms of:

a.
Net present value.

b.
Project profitability index.

c.
Internal rate of return.

3.
Which ranking do you prefer? Why?
PROBLEM 11–12B Preference Ranking of Investment Projects [LO2]

CHECK FIGURE

(1) Project profitability index for Project A: 0.49
Bolingbrook Company has limited funds available for investment and must ration the funds among four competing projects. Selected information on the four projects follows:
	Project
	Investment Required
	Net Present Value
	Life of the Project (years)
	Internal Rate of Return

	A ...................... 
	$880,000
	$434,360
	7
	24%     

	B ...................... 
	$685,000 
	$371,170
	12
	20%     

	C ...................... 
	$580,000 
	$223,220 
	7
	21%     

	D ...................... 
	$780,000 
	$165,060 
	3
	22%     


The net present values above have been computed using a 10% discount rate. The company wants your assistance in determining which project to accept first, which to accept second, and so forth. The company’s investment funds are limited.
Required:

1.
Compute the project profitability index for each project.

2.
In order of preference, rank the four projects in terms of:

a.
Net present value.

b.
Project profitability index.

c.
Internal rate of return.

3.
Which ranking do you prefer? Why?

PROBLEM 11–13B Simple Rate of Return; Payback [LO3, LO4]

CHECK FIGURE

(2) 6.5% simple rate of Return

Pie Guy Pizza Parlor is considering the purchase of a large oven and related equipment for mixing and baking “crazy bread.” The oven and equipment would cost $180,800 delivered and installed. It would be usable for about 15 years, after which it would have a 10% scrap value. The following additional information is available:

a.
The owner of the pizza parlor estimates that purchase of the oven and equipment would allow the pizza parlor to bake and sell 70,000 loaves of crazy bread each year. The bread sells for $1.30 per loaf.

b.
The cost of the ingredients in a loaf of bread is 40% of the selling price. The owner estimates that other costs each year associated with the bread would be as follows: salaries, $19,000; utilities, $9,000; and insurance, $4,000.

c.
The pizza parlor uses straight-line depreciation on all assets, deducting salvage value from original cost.
Required:

(Ignore income taxes.)

1.
Prepare a contribution format income statement showing the net operating income each year from production and sale of the crazy bread.

2.
Compute the simple rate of return for the new oven and equipment. If a simple rate of return above 5% is acceptable to the owner, will he purchase the oven and equipment?

3.
Compute the payback period on the oven and equipment. If the owner purchases any equipment with less than a nine-year payback, will he purchase this equipment?

PROBLEM 11–14B Basic Net Present Value Analysis [LO1]

CHECK FIGURE

(2) NPV: $62,432
Wilmette Bakery would like to buy a new machine for putting icing and other toppings on pastries. These are now put on by hand. The machine that the bakery is considering costs $85,000 new. It would last the bakery for eight years but would require a $5,000 overhaul at the end of the fourteenth year. After seventeen years, the machine could be sold for $3,500.
The bakery estimates that it will cost $15,000 per year to operate the new machine. The present manual method of putting toppings on the pastries costs $35,000 per year. In addition to reducing operating costs, the new machine will allow the bakery to increase its production of pastries by 4,000 packages per year. The bakery realizes a contribution margin of $0.80 per package. The bakery requires a 14% return on all investments in equipment.
Required:

(Ignore income taxes.)

1.
What are the annual net cash inflows that will be provided by the new machine?

2.
Compute the new machine’s net present value. Use the incremental cost approach, and round all dollar amounts to the nearest whole dollar.

PROBLEM 11–15A Net Present Value Analysis of a Lease or Buy Decision [LO1]

CHECK FIGURE

(1) NPV in favor of learning: $71,549
Bronzeville Products wants an airplane for use by its corporate staff. The airplane that the company wishes to acquire, a Zephyr II, can be either purchased or leased from the manufacturer. The company has made the following evaluation of the two alternatives:
Purchase alternative. If the Zephyr II is purchased, then the costs incurred by the company would be as follows:
	Purchase cost of the plane........................................ 
	$780,000  

	Annual cost of servicing, licenses, and taxes .............. 
	8,000  

	Repairs:
	 

	
First three years, per year ................................... 
	3,000  

	
Fourth year ........................................................ 
	5,000  

	
Fifth year ........................................................... 
	10,000  


The plane would be sold after five years. Based on current resale values, the company would be able to sell it for about one-half of its original cost at the end of the five-year period.

Lease alternative. If the Zephyr II is leased, then the company would have to make an immediate deposit of $55,000 to cover any damage during use. The lease would run for five years, at the end of which time the deposit would be refunded. The lease would require an annual rental payment of $130,000 (the first payment is due at the end of Year 1). As part of this lease cost, the manufacturer would provide all servicing and repairs, license the plane, and pay all taxes. At the end of the five-year period, the plane would revert to the manufacturer, as owner. Bronzeville Products’ required rate of return is 10%.
Required:

(Ignore income taxes.)

1.
Use the total-cost approach to determine the present value of the cash flows associated with each alternative.

2.
Which alternative would you recommend that the company accept? Why?

PROBLEM 11–16B Simple Rate of Return and Payback Analysis of Two Machines [LO3, LO4]

CHECK FIGURE

(1b) 19.4% simple rate of return
O’Rode Furniture is considering the purchase of two different items of equipment, as described below:

Machine A. A machine has just come onto the market that compresses sawdust into various shelving products. Currently, the sawdust is disposed of as a waste product. The following information is available about the machine:

a.
The machine would cost $408,000 and would have a 10% salvage value at the end of its 12-year useful life. The company uses straight-line depreciation and considers salvage value in computing depreciation deductions.

b.
The shelving products produced by the machine would generate revenues of $310,000 per year. Variable manufacturing costs would be 16% of sales.
c.
Fixed annual expenses associated with the new shelving products would be: advertising, $39,000; salaries, $106,000; utilities, $4,900; and insurance, $600.
Machine B. A second machine has come onto the market that would automate a sanding process that is now done largely by hand. The following information is available about this machine:

a.
The new sanding machine cost $172,000 and would have no salvage value at the end of its 10-year useful life. The company would use straight-line depreciation.
b.
Several old pieces of sanding equipment that are fully depreciated would be disposed of at a scrap value of $9,500.

c.
The new sanding machine would provide substantial annual savings in cash operating costs. It would require an operator at an annual salary of $15,150 and $4,800 in annual maintenance costs. The current, hand-operated sanding procedure costs the company $86,000 per year.
O’Rode Furniture requires a simple rate of return of 17% on all equipment purchases. Also, the company will not purchase equipment unless the equipment has a payback period of four years or less.
Required:

(Ignore income taxes.)

1.
For machine A:

a.
Prepare an income statement showing the expected net operating income each year from the new shelving products. Use the contribution format.

b.
Compute the simple rate of return.

c.
Compute the payback period.

2.
For machine B:

a.
Compute the simple rate of return.

b.
Compute the payback period.

3.
According to the company’s criteria, which machine, if either, should the company purchase?

PROBLEM 11–17B Simple Rate of Return; Payback [LO3, LO4]

CHECK FIGURE

(3) Payback: 2.2 years

Saitama Amusements Corporation places electronic games and other amusement devices in supermarkets and similar outlets throughout Japan. Saitama Amusements is investigating the purchase of a new electronic game called Mythical Marauders. The manufacturer will sell 20 games to Saitama Amusements for a total price of ¥167,000. (The Japanese currency is the yen, which is denoted by the symbol ¥.) Saitama Amusements has determined the following additional information about the game: 
a.
The game would have a five-year useful life and a negligible salvage value. The company uses straight-line depreciation.

b.
The game would replace other games that are unpopular and generating little revenue. These other games would be sold for a total of ¥21,000.

c.
Saitama Amusements estimates that Mythical Marauders would generate annual incremental revenues of ¥207,000 (total for all 20 games). Annual incremental out-of-pocket costs would be (in total): maintenance, ¥44,000; and insurance, ¥8,200. In addition, Saitama Amusements would have to pay a commission of 43% of total revenues to the supermarkets and other outlets in which the games were placed.
Required:

(Ignore income taxes.)

1.
Prepare a contribution format income statement showing the net operating income each year from Mythical Marauders.

2.
Compute the simple rate of return on Mythical Marauders. Will the game be purchased if Saitama Amusements accepts any project with a simple rate of return greater than 11%?

3.
Compute the payback period on Mythical Marauders. If the company accepts any investment with a payback period of less than five years, will the game be purchased?

PROBLEM: 11–18B Net Present Value; Total and Incremental Approaches [LO1]

CHECK FIGURE

(1) NPV in favor of the new generator: $10,926
Community Hospital has an auxiliary generator that is used when power failures occur. The generator is worn out and must be either overhauled or replaced with a new generator. The hospital has assembled the following information:
	
	Present Generator
	New Generator

	Purchase cost new .................................... 
	$15,000
	$21,000

	Remaining book value ...............................
	$8,000
	—

	Overhaul needed now ............................... 
	$7,000
	—

	Annual cash operating costs ..................... 
	$11,000
	$6,000

	Salvage value-now .................................. 
	$3,000
	—

	Salvage value-eight years from now .......... 
	$2,000
	$4,000


If the company keeps and overhauls its present generator, then the generator will be usable for five more years. If a new generator is purchased, it will be used for five years, after which it will be replaced. The new generator would be diesel-powered, resulting in a substantial reduction in annual operating costs, as shown above.
The hospital computes depreciation on a straight-line basis. All equipment purchases are evaluated using a 7% discount rate.
Required:

(Ignore income taxes.)

1.
Should Community Hospital keep the old generator or purchase the new one? Use the total-cost approach to net present value in making your decision.

2.
Redo (1) above, this time using the incremental-cost approach.

PROBLEM 11–19B Net Present Value Analysis of a New Product [LO1]

CHECK FIGURE

(1) Year 3 net cash flow: $(10,625)
Starlight Company has an opportunity to produce and sell a revolutionary new smoke detector for homes. To determine whether this would be a profitable venture, the company has gathered the following data on probable costs and market potential:

a.
New equipment would have to be acquired to produce the smoke detector. The equipment would cost $140,000 and be usable for 16 years. After 16 years, it would have a salvage value equal to 10% of the original cost.

b.
Production and sales of the smoke detector would require a working capital investment of $44,000 to finance accounts receivable, inventories, and day-to-day cash needs. This working capital would be released for use elsewhere after 16 years.

c.
An extensive marketing study projects sales in units over the next 16 years as follows:
	Year
	Sales in Units

	1 .............
	2,000

	2 .............
	5,000

	3 ............
	8,000

	4–12 ....... 
	10,000


d.
The smoke detectors would sell for $45 each; variable costs for production, administration, and sales would be $25 per unit.

e.
To gain entry into the market, the company would have to advertise heavily in the early years of sales. The advertising program follows:
	Year
	Amount of Yearly Advertising

	1–2 ...........
	   $74,000              

	  3 ............
	$53,000              

	4–12 .........
	   $43,000              


f. Other fixed costs for salaries, insurance, maintenance, and straight-line depreciation on equipment would total $125,500 per year. (Depreciation is based on cost less salvage value.)

g. The company’s required rate of return is 7%.
Required:

(Ignore income taxes.)

1.
Compute the net cash inflow (cash receipts less yearly cash operating expenses) anticipated from sale of the smoke detectors for each year over the next 16 years.

2.
Using the data computed in (1) above and other data provided in the problem, determine the net present value of the proposed investment. Would you recommend that Starlight Company accept the smoke detector as a new product?

PROBLEM 11–20B Net Present Value Analysis [LO1]

CHECK FIGURE

(1) Net annual cash receipts: $146,222
George Grayson will retire in three years. He wants to open some type of small business operation that can be managed in the free time he has available from his regular occupation, but that can be closed easily when he retires. He is considering several investment alternatives, one of which is to open a laundromat. After careful study, Mr. Grayson has determined the following:

a.
Washers, dryers, and other equipment needed to open the laundromat would cost $155,000. In addition, $8,000 in working capital would be required to purchase an inventory of soap, bleaches, and related items and to provide change for change machines. (The soap, bleaches, and related items would be sold to customers at cost.) After three years, the working capital would be released for investment elsewhere.

b.
The laundromat would charge $1.55 per use for the washers and $0.80 per use for the dryers. Mr. Grayson expects the laundromat to gross $3,565 each week from the washers and $2,080 each week from the dryers.

c.
The only variable costs in the laundromat would be 7½ cents per use for water and electricity for the washers and 9 cents per use for gas and electricity for the dryers.

d.
Fixed costs would be $5,600 per month for rent, $2,900 per month for cleaning, and $2,015 per month for maintenance, insurance, and other items.

e.
The equipment would have a 11% disposal value in three years.
Mr. Grayson will not open the laundromat unless it provides at least a 13% return.
Required:

(Ignore income taxes.)

1.
Assuming that the laundromat would be open 52 weeks a year, compute the expected annual net cash receipts from its operation (gross cash receipts less cash disbursements). (Do not include the cost of the equipment, the working capital, or the salvage values in these computations.)

2.
Would you advise Mr. Grayson to open the laundromat? Show computations using the net present value method of investment analysis. Round all dollar amounts to the nearest whole dollar.

PROBLEM 11–21B Net Present Value Analysis of Securities [LO1]

CHECK FIGURE

(1) $11,190 NPV of common stock

Jessica Nekton received $150,000 from her mother’s estate. She placed the funds into the hands of a broker, who purchased the following securities on Ms. Nekton’s behalf:

a.
Common stock was purchased at a cost of $75,000. The stock paid no dividends, but it was sold for $170,000 at the end of six years.

b.
Preferred stock was purchased at its par value of $47,000. The stock paid a 8% dividend (based on par value) each year for four years. At the end of four years, the stock was sold for $33,000.

c.
Bonds were purchased at a cost of $28,000. The bonds paid $1,000 in interest every six months. After four years, the bonds were sold for $35,000. (Note: In discounting a cash flow that occurs semiannually, the procedure is to halve the discount rate and double the number of periods. Use the same procedure in discounting the proceeds from the sale.)

The securities were all sold at the end of six years so that Ms. Nekton would have funds available to start a new business venture. The broker stated that the investments had earned more than a 12% return, and he gave Ms. Nekton the following computation to support his statement:
	Common stock:
	

	
Gain on sale ($170,000 − $75,000) ............. 
	$ 95,000

	Preferred stock:
	 

	
Dividends paid (8% × $47,000 × 6 years) ... 
	22,560

	
Loss on sale ($33,000 − $47,000) ............... 
	(14,000)

	Bonds:
	 

	
Interest paid ($1,000 × 12 periods) ............... 
	12,000 

	
Gain on sale ($35,000 − $28,000) ............... 
	     7,000 

	Net gain on all investments ............................. 
	$122,560

	
	


	$122,560 ÷ 6 years
	=
	13.6%

	$150,000
	
	


Required:

(Ignore income taxes.)

1.
Using a 12% discount rate, compute the net present value of each of the three investments. On which investment(s) did Ms. Nekton earn a 12% rate of return? (Round computations to the nearest whole dollar.)

2.
Considering all three investments together, did Ms. Nekton earn a 12% rate of return? Explain.

3.
Ms. Nekton wants to use the $238,000 proceeds ($170,000 + $33,000 + $35,000 = $238,000) from sale of the securities to open a fast-food franchise under a 11-year contract. What net annual cash inflow must the store generate for Ms. Nekton to earn a 9% return over the 11-year period? Ms. Nekton will not receive back her original investment at the end of the contract. (Round computations to the nearest whole dollar.)

PROBLEM 11–22B Keep or Sell Property [LO1]

CHECK FIGURE

PV of cash flows for the alternative of keeping the property: $382,340
Barton Laski, professor of languages at a southern university, owns a small office building adjacent to the university campus. He acquired the property 12 years ago at a total cost of $760,000—$71,000 for the land and $689,000 for the building. He has just received an offer from a realty company that wants to purchase the property; however, the property has been a good source of income over the years, so Professor Laski is unsure whether he should keep it or sell it. His alternatives are:
Keep the property.  Professor Laski ‘s accountant has kept careful records of the income realized from the property over the past 10 years. These records indicate the following annual revenues and expenses:
	Rental receipts ............................................. 
	
	$172,000

	Less building expenses:
	
	

	
Utilities .................................................... 
	$30,100 
	

	
Depreciation of building ............................ 
	19,600 
	

	
Property taxes and insurance..................... 
	21,200 
	

	
Repairs and maintenance .......................... 
	12,100 
	

	
Custodial help and supplies ....................... 
	 45,100 
	 128,100

	Net operating income .................................... 
	
	$ 43,900


Professor Laski makes a $14,100 mortgage payment each year on the property. The mortgage will be paid off in 10 more years. He has been depreciating the building by the straight-line method, assuming a salvage value of $9,600 for the building, which he still thinks is an appropriate figure. He feels sure that the building can be rented for another 16 years. He also feels sure that 16 years from now the land will be worth 1.52 times what he paid for it.
Sell the property.  A realty company has offered to purchase the property by paying $209,000 immediately and $30,000 per year for the next 16 years. Control of the property would go to the realty company immediately. To sell the property, Professor Laski would need to pay the mortgage off, which could be done by making a lump-sum payment of $91,000. Professor Laski requires a 12% rate of return. (Ignore income taxes.)
Required:

(Ignore income taxes.) Professor Laski requires a 12% rate of return. Would you recommend he keep or sell the property? Show computations using the total-cost approach to net present value.
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