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PROBLEM SET 2

1. You own an oil pipeline which will generate a $2 million cash return over the coming year.
The pipeline's operating costs are negligible and it is expected to last for a very long time.
Unfortunately, the volume of oil shipped is declining, and cash flows are expected to decline
by 4% per year. The discount rate is 10%.

(a) What is the present value of the pipeline's cash flows if its cash flows are assumed to
last forever?

(b) What is the present value of the cash flows if the pipeline is scrapped after 20 years?

2. Mr. Cyrus Clops, the president of Giant Enterprises, has to make a choice between two

mutually exclusive investments:

Cash flow, thousands of dollars

Project time 0 time 1 time 2 IRR%
A -400 241 293 21
B -200 131 172 31

The opportunity cost of capital is 9%. Mr. Clops is tempted to take B, which has the higher IRR.
(a) Explain to Mr. Clops why this is not the correct procedure.
(b) Show him how to adapt the IRR rule to choose the best project.
(c) Show him that this project also has the highest NPV.

3. Pepe's Ski Shop is contemplating replacing its ski boot foam injection equipment with a new
machine. The old machine has been completely depreciated but has a current market value
of $2000. The new machine will cost $25,000 and have a life of ten years and have no value
after this time. The new machine will be depreciated on a straight-line basis assuming no
salvage value. The new machine will increase annual revenues by $10,000 and increase
annual non depreciation expenses by $3,000.

(a) What is the additional after-tax net cash flow realized by replacing the old machine
with the new machine? (Assume a 50% tax rate for all net income, including capital
gains on the sale of the old machine. Draw a time line.)

(b) At a cost of capital of 12%, what is the present value of this cash flow stream? At
this cost of capital of 12%, is the project worthwhile?



4. The treasurer of Takamatsia, Inc. has submitted a proposal to the board of directors that, he
argues, will increase profits for the all-equity company by a whopping 55%. The project
requires an initial outlay of $900 and has an expected life of five years, with no salvage value
or liquidation value. The project will save $290/year in labor costs for each of the five years,
but it will have no effect on revenues. The firm has a 50% tax rate and uses straight-line
depreciation over the asset's five-year life. Income statements for the firm without adoption
of the project are given below.

(a) Complete a second set of income statements for the situation if the firm does adopt
the project to verify that net income will increase by 55% relative to the situation if
the firm does not adopt the project.

(b) The project has a 10% cost of capital, should the firm adopt the project?

INCOME WITHOUT ADOPTION OF THE PROJECT

Year 1 Year 2 Year 3 Year 4 Year 5

Revenue 1,000 1,000 1,000 1,000 1,000
Variable Cost 500 500 500 500 500
Depreciation 300 300 300 300 300
Taxable Income 200 200 200 200 200
Taxes _100 100 100 100 _100
Net Income 100 100 100 100 100

5. Borghia Pharmaceuticals has $1 million allocated for capital expenditures. Which of the
following projects should the company accept to stay within the $1 million budget? How
much does the budget limit cost the company in terms of its market value? The opportunity

cost of capital for each project is 11 percent.

Investment, NPV, IRR,
Project Thousands of Dollars Thousands of Dollars Percent
1 300 66 17.2
2 200 -4 10.7
3 250 43 16.6
4 100 14 12.1
5 100 7 11.8
6 350 63 18.0
7 400 48 13.5




6. Consider the following projects:

Project Co Cl1 C2 C3 C4 Cs
A -1,000 +1,000 0 0 0 0
B -2,000 +1,000 +1,000 +4,000 +1,000 +1,000
C -3,000 +1,000 +1,000 0 +1,000 +1,000

If the opportunity cost of capital is 10 percent, which projects have a positive NPV?
Calculate the payback period for each project.
Which project(s) would a firm using the payback rule accept if the cutoff period were

three years?

7. The treasurer of Davids, Inc., has projected the cash flows of projects 4, B, and C as follows.

Suppose the relevant discount rate is 12 percent a year.

Year Project Project Project
A B C

0 $100,000 $200,000 $100,000

1 70,000 130,000 75,000

2 70,000 130,000 60,000

a. Compute the profitability indices for each of the three projects.
Compute the NPVs for each of the three projects.

c. Suppose these three projects are independent. Which projects should Davids accept based on
the profitability index rule?

d. Suppose these three projects are mutually exclusive. Which project should Davids accept
based on the profitability index rule?

e. Suppose Davids’ budget for these projects is $300,000. The projects are not divisible. Which
projects should Davids accept?

8. The Spectrum Computer Corporation is trying to choose between the following two mutually

exclusive design projects:

Year Cash Flow (1) Cash Flow (IT)

0 -$15,000 -$2,000




7,000 1,500
7,000 1,500
7,000 1,500

a. If the required return is 9 percent and Spectrum Computer applies the profitability

index decision rule, which project should the firm accept?

b. If the company applies the NPV decision rule, which project should it take?

c. Explain why your answers in (a) and (b) are different.

. a.What is the payback period on each of the following projects?

CASH FLOWS, DOLLARS

Project C, C C, G, C,
A -5,000 +1,000 +1,000 +3,000 0
B -1,000 0 +1,000 +2,000 +3,000
C -5,000 +1,000 +1,000 +3,000 +5,000

b. Given that you wish to use the payback rule with a cutoff period of 2 years, which
projects would you accept?

c. Ifyou use a cutoff period of 3 years, which projects would you accept?

d. If the opportunity cost of capital is 10 percent, which projects have positive NPVs?

e. "Payback gives too much weight to cash flows that occur after the cutoff date." True or
false?

f."If a firm uses a single cutoff period for all projects, it is likely to accept too many short-
lived projects." True or false?

g. If'the firm uses the discounted-payback rule, will it accept any negative-NPV projects?
Will it turn down positive-NPV projects? Explain.

10. a. Calculate the net present value of the following project for discount rates of 0, 50, and

100 percent

Cash Flows, Dollars

CO C 1 CZ

-6,750 +4,500 +18,000




b. What is the IRR of the project?

11. Which of the following should be treated as incremental cash flows when deciding
whether to invest in a new manufacturing plant? The site is already owned by the
company, but existing buildings would need to be demolished.

a.The market value of the site and existing buildings

b. Demolition costs and site clearance

c.The cost of a new access road put in last year

d. Lost earnings on other products due to executive time spent on the new facility

e.A proportion of the cost of leasing the president's jet airplane

f. Future depreciation of the new plant

g. The reduction in the corporation's tax bill resulting from tax depreciation of the new
plant

h. The initial investment in inventories of raw materials

1. Money already spent on engineering design of the new plant

12. Machines A and B are mutually exclusive and are expected to produce the following cash

flows:
CASH FLOWS, THOUSANDS OF DOLLARS
Machine Cc0 Cl C2 C3
A -100 +110 +121
B -120 +110 +121 +133

The opportunity cost of capital is 10 percent.

a. Calculate the NPV of each machine.

b. Use present value table to calculate the equivalent annual cash flow from each
machine.

c.  Which machine should you buy?

13. Consider the following statements: “We like to do all our capital budgeting calculations in

real terms. It saves making any forecasts of the inflation rate.” Discuss briefly.



