UGBA 103: Introduction to Finance 

Spring 2006
Instructor: Gregory La Blanc

Homework # 4
Due Thursday March 3
Bill Hung 17508938
Patrick Wang 16664628

ZhenZhen Qi 18347972
1. Bo Travel Agency is a small firm owned by Jim Bo that has just purchased $20,000 worth of computer upgrades. Under current tax laws, Bo has a choice of expensing or depreciating a small investment such as this. Bo’s tax rate is 40%. 
a. What is the present value of the depreciation tax shield if the computers are depreciated straight line over the next five years? The cost of capital is 10%


PV 
= (0.4)4000/1.1 + (0.4)4000/1.1^2 + (0.4)4000/1.1^3 + (0.4)4000/1.1^4 + 

    (0.4)4000/1.1^5


=6065.26
b. What is the PV of the tax saving if the computers are expensed immediately?


PV
=  0.4(20000)



= 8000
c. Would you recommend that Bo capitalize or expense the computer purchase?



Bo should expense the computer purchase so that he can have more 


present value of tax savings.
2. Cheit and Cheit currently has a machine that has five years of useful life left on it. Its current net book value is $50,000, and it is being depreciated using straight line to its expected zero salvage value in five years. It generates $60,000 per year in sales revenue, requiring $30,000 in operating expenses, excluding depreciation. If the firm sells the machine now, it could get $30,000 for it. The firm is considering buying a new machine to replace this one. The new machine would have a useful life of five years and a salvage value of $5000. It costs $65,000. It is expected to generate $70,000 in sales revenue and require $25,000 in operating expenses annually, excluding depreciation. The project’s cost of capital is 10%, the firm will use S.L. Depreciation to $5,000 over five year, and the relevant tax rate is 40%. What is the NPV of replacing the old machine?
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NPV = $13,254.32 
3. Huang’s Roadbuilding Company is considering the purchase of a new truck. The truck costs $95,000 and an additional $5,000 is needed to paint the logo on the truck. Assume the truck falls into the MACRS three year class. The truck will generate no additional revenues, but it will reduce cash operating expenses by $35,000 per year. The truck will be sold for $40,000 after its five year life, logo and all. An inventory investment of $4,000 will be required for the life of the truck. Suppose Huang is in the 45% tax bracket. 
Truck Project Cash Flows

	
	0
	1
	2
	3
	4
	5

	New Truck
	-100000
	
	
	
	
	

	Dep. Truck
	
	33,333
(0.45)
	45,000
(0.45)
	15000
(0.45)
	7000
(0.45)
	

	Change 
Net income
	
	35000(0.55)
	35000(0.55)
	35000(0.55)
	35000
(0.55)
	35000
(0.55)

	SV truck
	
	
	
	
	
	40000(0.55)

	Inventory
	-4000
	
	
	
	
	4000

	Net Cash Flow
	-104000
	34249.85
	39500
	26000
	22400
	45250


a. What is the net investment?


$104,000
b. What is the after tax net operating cash flow for each of the five years of the investment?


See table
c. What is the after tax salvage value?


$22,000
d. Assuming a 10% cost of capital, what is the NPV Of the investment?


$22,711.23 
4. Suppose, RheeWear, makers of athletic garments, is considering the purchase of a new knitting machine that will cost $250,000. It will have an eight year useful life. It can be depreciated to a $10,000 salvage value on a straight line basis. Incremental operating income will be $100,000 per year before taxes, in real terms. RheeWear’s marginal tax rate is 40%. Inflation is expected to average 5% per year, and the projects cost of capital in real terms is 8%. The salvage value will be $10,000 in real terms. 

a. Calculate the NPV in real terms

	
	0
	1
	2
	3
	4
	5
	6
	7
	8

	New machine 
	-250,000
	
	
	
	
	
	
	
	

	Dep. Machine
	
	30000

(0.4)
	30000

(0.4)
	30000

(0.4)
	30000

(0.4)
	30000

(0.4)
	30000

(0.4)
	30000

(0.4)
	30000

(0.4)

	Net income
change
	
	100000
(0.6)
	100000

(0.6)
	100000

(0.6)
	100000

(0.6)
	100000

(0.6)
	100000

(0.6)
	100000

(0.6)
	100000

(0.6)

	SV machine
	
	
	
	
	
	
	
	
	10000

	Real cash flow
	-250,000
	71111.11
	70288.07
	69525.99
	68820.36
	68167
	67562.04
	67001.88
	76483.23




NPV real = $153,923.99 
b. Calculate the NPV in nominal terms.



NPV nominal = $690,724.79 
5. The Fifo Café is is looking for the optimal replacement cycle for its griddles. New griddles cost $70,000 apiece. Their resale value, like new cars, drops rapidly at first, but then declines more slowly. However, annual operating costs increase with age. The Fifo manager has carefully considered these factors and boiled down the cash flows from various replacement cycles to the following:

	Year
	1
	2
	3
	4

	Operating Costs each year after purchase
	20
	30
	40
	50

	Salvage Value if held for this time period
	45
	30
	25
	20


The data are in $’000s. The operating costs are after taxes and after the effect of the depreciation tax shield. The salvage value is also after taxes. The cost of capital is 10%. What is the equivalent annual cost (EAC) for replacing the griddles after every one, two, three, four years?
	
	0
	1
	2
	3
	4

	1 year cycle
	
	
	
	
	

	Purchasing
	-70000
	
	
	
	

	
	
	
	
	
	

	Salvage Value
	
	45000
	
	
	

	Operating Costs
	
	-20000
	
	
	

	Net Cash Flows
	-70000
	25000
	
	
	

	npv
	($47,272.73)
	
	
	
	

	eac
	$52,000.00 
	
	
	
	

	
	
	
	
	
	

	2 year cycle
	
	
	
	
	

	Purchasing
	-70000
	
	
	
	

	
	
	
	
	
	

	Salvage Value
	
	
	30000
	
	

	Operating Costs
	
	-20000
	-30000
	
	

	Net Cash Flows
	-70000
	-20000
	0
	
	

	npv
	-88181.82
	
	
	
	

	eac
	$50,809.52 
	
	
	
	

	
	
	
	
	
	

	3 year cycle
	
	
	
	
	

	Purchasing
	-70000
	
	
	
	

	
	
	
	
	
	

	Salvage Value
	
	
	
	25000
	

	Operating Costs
	
	-20000
	-30000
	-40000
	

	Net Cash Flows
	-70000
	-20000
	-30000
	-15000
	

	npv
	-124244.93
	
	
	
	

	eac
	$49,960.73 
	
	
	
	

	
	
	
	
	
	

	4 year cycle
	
	
	
	
	

	Purchasing
	-70000
	
	
	
	

	
	
	
	
	
	

	Salvage Value
	
	
	
	
	20000

	Operating Costs
	
	-20000
	-30000
	-40000
	-50000

	Net Cash Flows
	-70000
	-20000
	-30000
	-40000
	-30000

	Npv
	-163518.2
	
	
	
	

	Eac
	$51,585.22 
	
	
	
	


6. Kurt, the Copy Guy, is considering buying two alternative copy machines. Machine A will cost $50,000, have expenses (exc. Depreciation) of $34,000 per year, and have a useful life of six years. Machine B will cost $70,000, have a useful life of five years, and will have expenses (exc. Dep.) of $26,000 per year. Kurt uses straight-line dep. And pays taxes at the rate of 35%.  The projects cost of capital is 13%. Net salvage value is zero for each machine at the end of its useful life. Assuming that the project for which the machines are to be used is very profitable, which machine should be purchased.
	MachineA
	
	
	
	
	
	
	

	cost 
	-50000
	
	
	
	
	
	

	Dep
	
	2916.667
	2916.667
	2916.667
	2916.667
	2916.667
	2916.667

	Oe
	
	-22100
	-22100
	-22100
	-22100
	-22100
	-22100

	cashflow
	-50000
	-19183.3
	-19183.3
	-19183.3
	-19183.3
	-19183.3
	-19183.3

	126,686
	EAC =
	$31,690.99 


	
	
	
	
	

	
	
	
	
	
	
	
	

	MachineB
	
	
	
	
	
	
	

	Cost
	-70000
	
	
	
	
	
	

	Dep
	
	4900
	4900
	4900
	4900
	4900
	

	Oe
	
	-16900
	-16900
	-16900
	-16900
	-16900
	

	cashflow
	-70000
	-12000
	-12000
	-12000
	-12000
	-12000
	

	112,206
	EAC=
	$31,902.02 


	
	
	
	
	


We should purchase Machine A given that the Equivalent Annual Cost of ownership is lower than that of Machine B

7. For this problem it might be easier to use EXCEL.  You have an assignment to calculate the NPV and the IRR for a capital budgeting project. The information that you have assembled is this: 1. The outlay for the capital equipment is $1,000,000. It will be depreciated as five year property under MACRS. After 10 years, it will be salvaged for $200,000 (before taxes). 2. The investment in working capital is $250,000, which will be recovered in 10 years. 3. Sales revenues will be $500,000 in year 1. Sales will grow 10% annually for years 2-5. Sales will grow at 0% for years 6-10. 4. There are two components to cash operating expenses. Fixed expenses will be $100,000 in year 1, and these will grow at 2% annually for the entire life of the project. Variable operating expenses of 10% of the year’s sales will also be incurred. 5. the income tax rate is 34%. 6. the cost of capital is 11%.

a. What is the net operating cash flows fro years 1-10? What are the total cash flows, inclusive of investing cash flows and operating cash flows, for years 1-10?


299000
368180
355983.6
364435.272
402565.1774
381552.367
360510.9803
359024.4459
357508.1809
737961.5905

b. What is the NPV and the IRR?



NPV = 990536.56



IRR = 26%

8. Ed’s Bait Shop has been very successful for 10 years. However the growth potential in his area has declined recently, and therefore Ed is considering entering into a new field, management consulting. Ed can enter into this field by purchasing and renovating a small office building at a cost of $100,000 all of which will be depreciated on a straight line basis to zero book value over ten years. He expects to sell the business and the building for $60,000 at the end of eight years.  It is estimated that the revenue from the project will be $100,000 per year during the next two years and $150,000 in years 3 thru 8. Variable costs (including all labor and materials) are expected to be 65% of revenue. At the expected revenue levels, Ed expects to maintain about $30,000 in receivables, and accounts payable are expected to average around $5000. Ed has determined that the cost of capital for this project is 17.31% and the tax rate is a flat 35%. What is the NPV of this project?


NPV = ($25,626.03)

See attached table for calculations
9. A Top Dog franchisee is considering replacing his kitchen equipment. The equipment currently has a net book value of $60,000, and will continue to be depreciated on a straight line basis to a net book value of zero over the next three years. The franchisee estimates that the current equipment could be used for another six years at which time it could be sold for $10,000. The purchase price for the new equipment is $300,000, and it would be depreciated over six years on a straight line basis to a book value of $50,000. The new equipment would produce pretax operating expense savings of $80,000 per year as compared to the old equipment over it six year useful life. The old equipment can be sold for $25,000.  Installation would cost $30,000 which would be expensed immediately. The new equipment could be sold at the end of six years for $40,000. 
a. If the franchisee has a marginal tax rate of 30%, what would be the marginal expected cash flow from buying the new machine?

-285500
62500
62500
62500
68500
68500
64500

see attached spreadsheet for calculations
b. What is the IRR Of the project?



9.49%
c. If the cost of capital is 12%, what is the NPV of the project?



($20,306.11)
d. Graph the NPV as a function of the cost of capital.
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e. Graph the NPV as a function of the annual pretax operating expense savings, given a 12% cost of capital. 

[image: image2.emf]NPV as a function of OE savings

($50,000.00)

$0.00

$50,000.00

$100,000.00

$150,000.00

$200,000.00

$250,000.00

80000 100000 120000 140000 160000

Pre-tax OE savings

NPV


10. Using Exhibit 5, from Green’s Grocery, What are Green’s forecasted Net Cash Flows for the next 10 years?


See spreadsheet for calculation


44.93

38.5084 
37.777392
37.64114496
41.66049236
47.01666867
53.52446524
61.63180449
71.29909324
82.44665234

