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1. Suppose the nominal discount rate is 10.21% and the expected inflation rate is 3%. Consider a 10-payment annuity of $120,000 (real cash flow) per year with the first payment due in one year’s time.

a) Determine the NPV of the annuity using the regular annuity formula and real amounts.

real interest rate 
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$842,829.78

b) Show how to get the same result with the growing annuity formula and nominal amounts.
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$842,829.78
2. Suppose the expected real discount rate is 7% and the expected inflation rate is 4%. Consider a 12-payment annuity of $160,000 (nominal cash flow) per year with the first payment due in one year’s time.

a) Determine the NPV of the annuity using the regular annuity formula and nominal amounts.

nominal interest rate = [(1.07)(1.04)] – 1 = 0.1128
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$1,025,065.87

b) Show how to get the same result with the growing annuity formula and real amounts. (Note: The growth rate is not –4%)
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$1,025,065.87
3. The Churchill Bay Mining Company Inc. (CBMC) is considering a project to bring the proposed “Chaparral II” mine into production phase. The CBMC currently has a 5-year lease commitment for the land with the Province of Manitoba. If Chaparral II is accepted it will start immediately and continue for the next five years. Assume that the after-tax cost of capital is 15% per year (effective) and that the applicable corporate tax rate is 36%.

a) The province of Manitoba charges $2.4 million per year (payable at the beginning of each of the 5 years) for the lease of the land. For the purposes of the Chaparral II project analysis, what is the NPV of the incremental after-tax lease cash flows (expenses) paid by CBMC?


$0, it is a sunk cost.

b) Each year the Chaparral II mine is in operation it will produce incremental revenues of $24 million and incremental expenses of $13 million. For simplicity assume that these before-tax amounts occur at the end of each of the 5 years. What is the NPV of the after-tax revenues net of expenses?
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$23,599,171.89
c) To get the Chaparral II mine producing, excavation equipment and several mobile buildings (trailers) must be purchased. The costs for these will be paid immediately. Excavation equipment costs will total $18.5 million and mobile buildings will total $1.95 million. At the end of the project, the excavation equipment may be sold for salvage of $4.25 million and the mobile buildings removed and sold for $700,000. The CCA rates applicable are 50% for excavation equipment and 30% for mobile-buildings. Fill in the following table.

	
	Initial Cost Cash Flow
	PV of CCA tax shields
	PV of Salvage
	NPV of cash flows related to each asset purchase

	Excavating equipment
	-$18,500,000
	$4,203,824.44
	$2,113,001.13
	-$12,183,174.43

	Mobile-buildings
	-$1,950,000
	$353,952.57
	$348,023.71
	-$1,248,023.72


d) A labour shortage will occur if the Chaparral II project is accepted. This will result in increased labour costs at the other CBMC mines. The additional labour costs at the other mines will total $1.45 million per year and will continue into the foreseeable future. Are these expenses relevant to the Chaparral II project analysis? If so, how will they affect the project’s NPV?
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-$6,186,666,67
e) Working Capital requirements if the Chaparral II mine projected is accepted:

	Working Capital Items
	Initial Requirement Year 0
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	Accounts receivable
	$0
	$210,000
	$210,000
	$270,000
	$270,000
	$130,000
	$0

	Inventory
	$60,000
	$95,000
	$95,000
	$95,000
	$95,000
	$50,000
	$0

	Accounts payable
	$40,000
	$85,000
	$85,000
	$85,000
	$85,000
	$30,000
	$0

	Taxes payable
	$0
	$30,000
	$30,000
	$40,000
	$40,000
	$40,000
	$0


W/C
20,000
190,000
190,000
240,000
240,000
110,000
0

If the Chaparral II project is rejected, there will be no working capital requirements.

i) In the table below, indicate the yearly cash inflows and outflows related to the net working capital requirements if the project is accepted.

	
	Year 0
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	Cash Flow
	-$20,000
	-$170,000
	$0
	-$50,000
	$0
	$130,000
	$110,000


ii) What is the NPV of the working capital cash flows?
-$88,512.89
f) In 5 years (at the end of the lease agreement with the province of Manitoba) the land must be restored to its natural condition. If the Chaparral II project is not accepted, the restoration costs will entail minor removal costs related to an exploration shed, and minor-clean costs related to exploration drilling and ore samples. These expenses are estimated to total $220,000. If the project is accepted, there will be major environmental damage that must be repaired. These expenses are estimated to total $5.5 million. In addition, if the project is accepted, the exploration shed must be removed now with an estimated expense of $85,000.

i) In the table below, indicate the incremental removal and clean-up costs associated with accepting the project. In the first row, indicate the before-tax amounts; in the second row, indicate the after-tax amounts. (Remember that cash outflows are negative amounts.)

	
	Year 0
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	Before-tax amount
	-$85,000
	
	
	
	
	-$5,280,000
	

	After-tax amount
	-$54,400
	
	
	
	
	-$3,379,200
	


Note: In year 5 the incremental costs generated by the project is $5,500,000 minus the $220,000 that would have been spent without the project.

ii) The NPV of the incremental after-tax removal costs is
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-$1,734,459.62
g) What is the NPV of the Chaparral II project?
$2,158,334.56
NPV = $23,599,171.89 - $12,183,174.43 - $1,248,023.72 - $6,186,666.67 - $88,512.89 - 1,734,459.62 = $2,158,334.56
h) Should the Chaparral II project be accepted?
Yes, since NPV>0.
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