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Chapter 11
Capital Budgeting Cash Flows and Risk Refinements
( Instructor’s Resources

Overview

This chapter expands upon the capital budgeting techniques presented in the previous chapter (Chapter 10). Shareholder wealth maximization relies upon selection of projects that have positive net present values. The most important and difficult aspects of the capital budgeting process is developing good estimates 
of the relevant cash flows.  Chapter 11 focuses on the basics of determining relevant after-tax cash flows of a project, from the initial cash outlay to annual cash stream of costs and benefits and terminal cash flow. It expands capital budgeting to consider risk with such methods as scenario analysis and simulation. Additionally, two basic risk-adjustment techniques are examined: certainty equivalents and risk-adjusted discount rates.

( Answers to Review Questions


1.
Capital budgeting projects should be evaluated using incremental after-tax cash flows, since after-tax cash flows are what is available to the firm. When evaluating a project, concern is placed only on added cash flows expected to result from its implementation. Expansion decisions can be treated as replacement decisions in which all cash flows from the old assets are zero. Both expansion and replacement decisions involve purchasing new assets. Replacement decisions are more complex because incremental cash flows resulting from the replacement must be determined.


2.
The three components of cash flow for any project are (1) initial investment, (2) operating cash flows, and (3) terminal cash flows.


3.
No aspect of the company is being replaced in an expansion decision.  Consequently, managers only have to deal with additional revenues and costs.  In a replacement decision, managers are focusing on incremental cash inflows and outflows. For instance, in a replacement decision managers have to consider any after-tax cash received from the liquidation of an old asset when a replacement asset is being considered.  The expansion decision is a special type of replacement decision, wherein cash flows from the “old” asset (i.e., situation) are zero.

4.
Sunk costs are costs that have already been incurred and thus the money has already been spent. Opportunity costs are cash flows that could be realized from the next best alternative use of an owned asset. Sunk costs are not relevant to the investment decision because they are not incremental. These costs will not change no matter what the final accept/reject decision. Opportunity costs are a relevant cost. These cash flows could be realized if the decision is made not to change the current asset structure but to utilize the owned asset for this alternative purpose.


5.
a.
The cost of the new asset is the purchase price. (Outflow)

b.
Installation costs are any added costs necessary to get an asset into operation. (Outflow)

c.
Proceeds from sale of old asset are cash inflows resulting from the sale of an existing asset, reduced by any removal costs. (Inflow)

d.
Tax on sale of old asset is incurred when the replaced asset is sold due to recaptured depreciation, capital gain, or capital loss. (May be an inflow or an outflow)

e.
The change in net working capital is the difference between the change in current assets and the change in current liabilities. (May be an inflow or an outflow)


6.
The book value of an asset is its strict accounting value.


Book value  installed cost of asset – accumulated depreciation


Gains and losses in the sale of an asset may have tax consequences, and hence are both key forms of taxable income. More specifically, taxable income may arise from (1) capital gain: portion of sale price above initial purchase price, taxed at the ordinary rate; (2) recaptured depreciation: portion of sale price in excess of book value that represents a recovery of previously taken depreciation, taxed at the ordinary rate; and (3) loss on the sale of an asset: amount by which sale price is less than book value, taxed at the ordinary rate and deducted from ordinary income if the asset is depreciable and used in business. If the asset is not depreciable or is not used in business, it is also taxed at the ordinary rate but is deductible only against capital gains.


7.
The asset may be sold (1) for more than its book value, (2) for the amount of its book value, or 
(3) at a price below book value. In the first case, taxes arise from the amount by which the sale price exceeded the book value. In the second case, no taxes would be required. In the third case, a tax 
credit would occur.


8.
The depreciable value of an asset is the installed cost of a new asset and is based on the depreciable cost of the new project, including installation cost.


9.
Depreciation is used to decrease the firm’s total tax liability and then is added back to net profits after taxes to determine cash flow. Table 11.6 and Equation 3.4 (refer to the text) are equivalent ways of expressing operating cash flows. The earnings before interest and taxes in Table 11.6 is the same as the EBIT terminology in Equation 3.4. Both models then take out taxes and add depreciation back in.

10.
To calculate incremental operating cash inflow for both the existing situation and the proposed project, the depreciation on assets is added back to the after-tax profits to get the cash flows associated with each alternative. The difference between the cash flows of the proposed and present situation, the incremental after-tax cash flows, are the relevant operating cash flows used in evaluating the proposed project.

11.
The terminal cash flow is the cash flow resulting from termination and liquidation of a project at the end of its economic life. The form of calculating terminal cash flows is shown below:

Terminal Cash Flow Calculation:

	After-tax proceeds from sale of new asset
	–
	After-tax proceeds from sale of old asset
	(
	Change in net working capital
	
	Terminal cash flow


Extended Presentation:

	Proceeds from sale of new asset ( tax on sale of new asset
	–
	Proceeds from sale of old asset ( tax on sale of old asset
	(
	Change in net working capital
	
	Terminal cash flow



The relevant cash flows necessary for a conventional capital budgeting project are the incremental after-tax cash flows attributable to the proposed project: the initial investment, the operating cash inflows, and the terminal cash flow. The initial investment is the initial outlay required, taking into account the installed cost of the new asset, proceeds from the sale of the old asset, tax on the sale of the old asset, and any change in net working capital. The operating cash inflows are the additional cash flows received as a result of implementing a proposal. Terminal cash flow represents the after-tax cash flows expected to result from the liquidation of the project at the end of its life. These three components represent the positive or negative cash flow impact if the firm implements the project and are depicted in the following diagram for a project lasting five years:
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12.
There is usually a significant degree of uncertainty associated with capital budgeting projects. There is the usual business risk along with the fact that future cash flows are an estimate and do not represent exact values. The uncertainty of each project cash flow stream will be different and thus each project has its own unique risk. This uncertainty exists for both independent and mutually exclusive projects. The risk associated with any single project has the capability to change the entire risk of the firm. The firm’s assets are like a portfolio of assets. If an accepted capital budgeting project has a risk different from the average risk of the assets in the firm, it will cause a shift in the overall risk of the firm.

13.
Risk, in terms of cash inflows from a project, is the variability of expected cash flows, hence the expected returns, of the given project. The breakeven cash inflow(the level of cash inflow necessary in order for the project to be acceptable(may be compared with the probability of that inflow occurring. When comparing two projects with the same breakeven cash inflows, the project with the higher probability of occurrence is less risky.

14.
a.
Scenario analysis uses a number of possible inputs (cash inflows) to assess their impact on 
the firm’s net present value (NPV) return. Scenario analysis can be used to evaluate the impact on return of simultaneous changes in a number of variables, such as cash inflows, cash outflows, and the cost of capital, resulting from differing assumptions relative to economic and competitive conditions. In capital budgeting, the NPVs are frequently estimated for the pessimistic, most likely, and optimistic cash flow estimates. By subtracting the pessimistic outcome NPV from
the optimistic outcome NPV, a range of NPVs can be determined.

b.
Simulation is a statistically based approach using random numbers to simulate various cash flows associated with the project, calculating the NPV or internal rate of return (IRR) on the basis of these cash flows, and then developing a probability distribution of each project’s rate of returns based on NPV or IRR criterion.

15.
Risk-adjusted discount rates (RADRs) reflect the return that must be earned on a given project in order to adequately compensate the firm’s owners. The relationship between RADRs and the capital asset pricing model (CAPM) is a purely theoretical concept. The expression used to value the expected rate of return of a security ki (ki  RF  [b ( (km  RF)]) is rewritten substituting an asset for a security. Because real corporate assets are not traded in efficient markets and estimation of a market return, km, for a portfolio of such assets would be difficult, the CAPM is not used for real assets.

16.
A firm whose stock is actively traded in security markets generally does not increase in value through diversification. Investors themselves can more efficiently diversify their portfolio by holding a variety of stocks. Since a firm is not rewarded for diversification, the risk of a capital budgeting project should be considered independently rather than in terms of their impact on the total portfolio of assets. In practice, management usually follows this approach and evaluates projects based on their total risk.

17.
RADRs are most often used in practice for two reasons: (1) financial decision makers prefer using rate of return-based criteria, and (2) they are easy to estimate and apply. In practice, risk is subjectively categorized into classes, each having a RADR assigned to it. Each project is then subjectively placed in the appropriate risk class.

18.
A comparison of NPVs of unequal-lived, mutually exclusive projects is inappropriate because it may lead to an incorrect choice of projects. The annualized net present value (ANPV) converts the NPV 
of unequal-lived projects into an annual amount that can be used to select the best project. 
19.
Real options are opportunities embedded in real assets that are part of the capital budgeting process. Managers have the option of implementing some of these opportunities to alter the cash flow and risk of a given project. Examples of real options include:


Abandonment—the option to abandon or terminate a project prior to the end of its planned life.


Flexibility—the ability to adopt a project that permits flexibility in the firm’s production process, such as being able to reconfigure a machine to accept various types of inputs.


Growth—the option to develop follow-up projects, expand markets, expand or retool plants, and so on, that would not be possible without implementation of the project that is being evaluated.


Timing—the ability to determine the exact timing of when various actions of the project will be undertaken.

20.
Strategic NPV incorporates the value of the real options associated with the project while traditional NPV includes only the identifiable relevant cash flows. Using strategic NPV could alter the final accept/reject decision. It is likely to lead to more accept decisions since the value of the options is added to the traditional NPV as shown in the following equation:

NPVstrategic  NPVtraditional  value of real options
21.
Capital rationing is a situation where a firm has only a limited amount of funds available for capital investments. In most cases, implementation of the acceptable projects would require more capital than is available. Capital rationing is common for a firm, since unfortunately most firms do not have sufficient capital available to invest in all acceptable projects. In theory, capital rationing should not exist because firms should accept all projects with positive NPVs or IRRs greater than the cost of capital. However, most firms operate with finite capital expenditure budgets and must select the best from all acceptable projects, taking into account the amount of new financing required to fund these projects.

22.
The IRR approach and the NPV approach to capital rationing both involve ranking projects on the basis of IRRs. Using the IRR approach, a cut-off rate and a budget constraint are imposed. The NPV first ranks projects by IRR and then takes into account the present value of the benefits from each project in order to determine the combination with the highest overall net present value. The benefit of the NPV approach is that it guarantees a maximum dollar return to the firm, whereas the IRR approach does not.

( Suggested Answer to Focus on Ethics Box: A Question 
of Accuracy

What would your options be when faced with the demands of an imperial chief executive officer (CEO) who expects you to “make it work”? Brainstorm several options.

There is a chance that you may be working for an “imperial CEO” at some point in your career. This may be by choice or by chance. While the “make it work” mandate may seem like an order to do anything it takes to accomplish your job, you are under no obligation to do anything unethical or illegal. If that is the only way to accomplish the job, the best approach is to ask your superior directly, “Is (this) what you want me to do?” 

If the answer is that you should break the law or do something unethical, you may have three viable options other than doing something that you should not do. One option is to seek the guidance of your “mentor” if you have one in the company. He or she may be able to intervene on your behalf. Another option is to take the matter over your boss’s head (in the case of a CEO, that would be the board of directors). The third option is to evaluate your career options. You may be better served working elsewhere. Realistically, by offering opposition to an “imperial CEO,” you may be limiting your career in your present company. 

However, do not immediately assume that “do whatever it takes” or “make it work” automatically includes anything unethical or illegal. The CEO may just be stating that more resources or effort need to be put into solving the problem.

( Answers to Warm-Up Exercises

E11-1.
Classification of project costs and cash flows

Answer:
$3.5 billion already spent – sunk cost (irrelevant)


$350 million incremental cash outflow – relevant cash flow


$15 million per year cash inflow – relevant cash flow


$450 million for satellites – opportunity cost and relevant cash flow

E11-2


Finding the initial investment

Answer:
$20,000   Purchase price of new machinery




  3,000   Installation costs

  4,500   After-tax proceeds from sale of old machinery

$18,500   Initial investment 

E11-3.


Book value and recaptured depreciation

Answer:
Book value  $175,000  $124, 250  $50,750


Recaptured depreciation  $110,000  $50, 750  $59,250

E11-4.


Sensitivity analysis

Answer:
Using the 12% cost of capital to discount all of the cash flows for each scenario to yield the following NPVs, resulting in a NPV range of $19,109.78:

	Pessimistic
	Most Likely
	Optimistic

	$3,283.48
	$6,516.99
	$15,826.30


E11-5.
Risk-adjusted discount rates

Answer:
Project Sourdough RADR  7.0%


N  7, I  7%, PMT  $5,500

Solve for PV  $29,641.09

NPV  PVn  Initial investment

NPV  $29,641.09  $12,500

NPV  $17,141.09


Project Greek Salad RADR  8.0%


N  7, I 8%, PMT  $4,000
Solve for PV  $20,825.48

NPV  PVn  Initial investment

NPV  $20,825.48  $7,500

NPV  $13,325.48

Yeastime should select Project Sourdough.

E11-6.
ANPV
Answer:
You may use a financial calculator to determine the IRR of each project. Choose the project with the higher IRR.


Project M


Step 1:
Find the NPV of the project


NPVM  Keystrokes


CF0  $35,000; CF1  $12,000; CF2  $25,000; CF3  $30,000


Set I  8%


Solve for NPV  $21,359.55


Step 2:
Find the ANPV
N  3, I  8% PV  $21,359.55

Solve for PMT  $8,288.22


Project N


Step 1:
Find the NPV of the project


NPVM  Keystrokes


CF0  $55,000; CF1  $18,000; CF2  $15,000; CF3  $25,000


CF4  $10,000; CF5  $8,000; CF6  $5,000; CF7  $5,000


Set I  8%


Solve for NPV  $13,235.82


Step 2:
Find the ANPV
N  7, I  8%, PV  $13,235.82

Solve for PMT  $2,542.24


Based on ANPV, you should advise Outcast, Inc. to choose Project M.

( Solutions to Problems

Note: The MACRS depreciation percentages used in the following problems appear in Chapter 4,
Table 4.2. The percentages are rounded to the nearest integer for ease in calculation.

For simplification, five-year-lived projects with five years of cash inflows are typically used throughout this chapter. Projects with usable lives equal to the number of years of cash inflows are also included in the end-of-chapter problems. It is important to recall from Chapter 4 that, under the Tax Reform Act of 1986, MACRS depreciation results in n  1 years of depreciation for an n-year class asset. This means that in actual practice projects will typically have at least one year of cash flow beyond their recovery period.

P11-1.
Relevant cash flow and Classification of expenditures

LG 1; Basic

a.
Operating expenditure – lease expires within one year

b.
Capital expenditure – patent rights exist for many years

c.
Capital expenditure – research and development benefits last many years

d.
Operating expenditure – marketable securities mature in under one year

e.
Capital expenditure – machine will last over one year

f.
Capital expenditure – building tool will last over one year

g.
Capital expenditure – building will last for more than one year

h.
Operating expenditure – market changes require obtaining another report within a year

P11-2.
Expansion versus replacement cash flows

LG 2; Intermediate

a.


	Year
	
	Relevant Cash Flows

	Initial investment
	
	($28,000)

	1
	
	4,000

	2
	
	6,000

	3
	
	8,000

	4
	
	10,000

	5
	
	4,000


b.
An expansion project is simply a replacement decision in which all cash flows from the old asset are zero.

P11-3.
Sunk costs and opportunity costs

LG 2; Basic

a.
The $1,000,000 development costs should not be considered part of the decision to go ahead with the new production. This money has already been spent and cannot be retrieved so it is a sunk cost.

b.
The $250,000 sale price of the existing line is an opportunity cost. If Masters Golf Products does not proceed with the new line of clubs, they will not receive the $250,000.

c.
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P11-4.
Sunk costs and opportunity costs

LG 2; Intermediate

a.
Sunk cost—The funds for the tooling had already been expended and would not change, no matter whether the new technology would be acquired or not.

b.
Opportunity cost—The development of the computer programs can be done without additional expenditures on the computers; however, the loss of the cash inflow from the leasing arrangement would be a lost opportunity to the firm.

c.
Opportunity cost—Covol will not have to spend any funds for floor space but the lost cash inflow from the rent would be a cost to the firm.

d.
Sunk cost—The money for the storage facility has already been spent, and no matter what decision the company makes there is no incremental cash flow generated or lost from the storage building.

e.
Opportunity cost—Foregoing the sale of the crane costs the firm $180,000 of potential cash inflows.

P11-5.
Personal finance: Sunk and opportunity cash flows

LG 2; Intermediate

a.
The sunk costs or cash outlays are expenditures that have been made in the past and have no effect on the cash flows relevant to a current situation. The cash outlays done before David and Ann decided to rent out their home would be classified as sunk costs. An opportunity cost or cash flow is one that can be realized from an alternative use of an existing asset. Here, David and Ann have decided to rent out their home, and all the costs associated with getting the home in “rentable” condition would be relevant.

b.
Sunk costs (cash flows):


Replace water heater


Replace dishwasher


Miscellaneous repairs and maintenance

Opportunity costs cash flows:


Rental income


Advertising


House paint and power wash

P11-6.
Book value

LG 3; Basic

	
Asset
	Installed
Cost
	Accumulated
Depreciation
	Book
Value

	A
	$  950,000
	$   674,500
	$275,500

	B
	40,000
	13,200
	26,800

	C
	96,000
	79,680
	16,320

	D
	350,000
	70,000
	280,000

	E
	1,500,000
	1,170,000
	330,000


P11-7.
Change in net working capital calculation

LG 3; Basic

a.


	Current Assets
	
	Current Liabilities

	Cash
	$  15,000
	
	Accounts payable
	$  90,000

	Accounts receivable
	150,000
	
	Accruals
	40,000

	Inventory
	10,000
	
	
	               

	Net change
	$155,000
	
	
	$130,000


Net working capital  current assets  current liabilities

(NWC  $155,000  $130,000

(NWC  $25,000

b.
Analysis of the purchase of a new machine reveals an increase in net working capital. This increase should be treated as an initial outlay and is a cost of acquiring the new machine.

c.
Yes, in computing the terminal cash flow, the net working capital increase should be reversed.

P11-8.
Calculating initial investment

LG 3; Intermediate

a.
Book value  $325,000 ( (1 0.20 – 0.32)  $325,000 ( 0.48  $156,000
b.
Sales price of old equipment
$200,000


Book value of old equipment
  156,000



Recapture of depreciation
$  44,000



Taxes on recapture of depreciation  $44,000 ( 0.40  $17,600


After-tax proceeds  $200,000  $17,600  $182,400
c.
Cost of new machine
$ 500,000


Less sales price of old machine
(200,000)


Plus tax on recapture of depreciation
     17,600



Initial investment
$ 317,600
P11-9.
Initial investment at various sale prices

LG 3; Intermediate

	
	(a)
	(b)
	(c)
	(d)

	Installed cost of new asset:
	
	
	
	

	 Cost of new asset
	$24,000
	$24,000
	$24,000
	$24,000

	 Installation cost
	    2,000
	    2,000
	    2,000
	    2,000

	   Total installed-cost
	26,000
	26,000
	26,000
	26,000

	After-tax proceeds from sale
	
	
	
	

	   of old asset:
	
	
	
	

	Proceeds from sale
	
	
	
	

	   of old asset
	(11,000)
	(7,000)
	(2,900)
	(1,500)

	 Tax on sale of old asset*
	    3,240
	    1,640
	           0
	      (560)

	  Total after-tax proceeds
	   (7,760)
	  (5,360)
	   (2,900)
	   (2,060)

	Initial investment
	$18,240
	$20,640
	$23,100
	$23,940



Book value of existing machine  $10,000 ( [1  (0.20  0.32 0.19)]  $2,900


 *Tax Calculations:

a.
Recaptured depreciation

$10,000  $2,900

$7,100



Capital gain

$11,000  $10,000

$1,000



Tax on ordinary gain

$7,100 ( (0.40)

$2,840



Tax on capital gain

$1,000 ( (0.40)

     400


Total tax



$3,240

b.
Recaptured depreciation

$7,000  $2,900

$4,100



Tax on ordinary gain

$4,100 ( (0.40)

$1,640

c.
0 tax liability

d.
Loss on sale of existing asset

$1,500  $2,900 

($1,400)



Tax benefit

$ 1,400 ( (0.40) 

 $   560

P11-10.
Calculating initial investment

LG 3; Challenge

a.
Book value  ($60,000 ( 0.31)  $18,600

b.
Sales price of old equipment
$35,000


Book value of old equipment
  18,600


Recapture of depreciation
$16,400




Taxes on recapture of depreciation  $16,400 ( 0.40  $6,560




Sale price of old roaster
$35,000


Tax on recapture of depreciation
  (6,560)





After-tax proceeds from sale of old roaster
$28,440

c.
Changes in current asset accounts





Inventory
$   50,000





Accounts receivable
     70,000




Net change
$ 120,000




Changes in current liability accounts






Accruals
$ (20,000)






Accounts payable
40,000






Notes payable
    15,000



Net change
$  35,000




Change in net working capital
$  85,000

d.
Cost of new roaster
$130,000



Less after-tax proceeds from sale of old roaster
28,440



Plus change in net working capital
    85,000


 Initial investment
$186,560
P11-11.
Incremental operating cash inflows

LG 3; Intermediate

a.
Incremental profits before depreciation and tax 

$1,200,000  $480,000




$720,000 each year

b.


	Year
	(1)
	
	(2)
	
	(3)
	
	(4)
	
	(5)
	
	(6)

	PBDT
	$720,000
	
	$720,000
	
	$720,000
	
	$720,000
	
	$720,000
	
	$720,000

	Depr.
	  400,000
	
	 640,000
	
	  380,000
	
	 240,000
	
	 240,000
	
	 100,000

	NPBT
	320,000
	
	80,000
	
	340,000
	
	480,000
	
	480,000
	
	620,000

	Tax
	128,000
	
	32,000
	
	136,000
	
	192,000
	
	192,000
	
	248,000

	NPAT
	192,000
	
	48,000
	
	204,000
	
	288,000
	
	288,000
	
	372,000


c.

	Cash
flow
	(1)
$592,000
	(2)
$688,000
	(3)
$584,000
	(4)
$528,000
	(5)
$528,000
	(6)
 $472,000

	(NPAT  depreciation)

	PBDT  Profits before depreciation and taxes

	NPBT  Net profits before taxes

	NPAT  Net profits after taxes


P11-12.
Personal finance: Incremental operating cash inflows



LG 3; Challenge

	Richard and Linda Thomson
Incremental Operating Cash Flows
Replacement of John Deere Riding Mower

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

	Savings from new and improved mower
	$500
	$ 500
	$500
	$500
	$500
	—

	Annual maintenance cost
	120
	120
	120
	120
	120
	0

	Depreciation*
	  360
	   576
	  342
	  216
	  216
	   90

	Savings (loss) before taxes
	20
	(196)
	38
	164
	164
	(90)

	Taxes (40%)
	      8
	    (78)
	   15
	   66
	   66
	 (36)

	Savings (loss) after taxes
	12
	(118) 
	23
	98
	98
	(54)

	Depreciation
	  360
	   576
	  342
	  216
	  216
	   90

	Incremental operating cash flow
	$372
	$ 458
	$365
	$314
	$314
	$ 36

	
	*MACRS Depreciation Schedule

	
	Year
	  Base  
	MACRS
	Depreciation
	

	
	Year 1
	$1,800
	20.0%
	$360
	
	

	
	Year 2
	1,800
	32.0%
	576
	
	

	
	Year 3
	1,800
	19.0%
	342
	
	

	
	Year 4
	1,800
	12.0%
	216
	
	

	
	Year 5
	1,800
	12.0%
	216
	
	

	
	Year 6 
	1,800
	5.0%
	90
	
	


P11-13.
Incremental operating cash inflows

LG 3; Intermediate

a.


	Year
	Revenue
	Expenses
(excluding
depreciation
and interest)
	Profits before
Depreciation
and Taxes
	Depre-ciation
	Net
Profits
before
Taxes
	

Taxes
	Net
Profits
after Tax
	
Operating
Cash
Inflows

	New Lathe
	
	
	
	
	
	
	
	

	1
	$40,000
	$30,000
	$10,000
	$2,000
	$   8,000
	$3,200
	$4,800
	$6,800

	2
	41,000
	30,000
	11,000
	3,200
	7,800
	3,120
	4,680
	7,880

	3
	42,000
	30,000
	12,000
	1,900
	10,100
	4,040
	6,060
	7,960

	4
	43,000
	30,000
	13,000
	1,200
	11,800
	4,720
	7,080
	8,280

	5
	44,000
	30,000
	14,000
	1,200
	12,800
	5,120
	7,680
	8,880

	6
	0
	0
	0
	500
	(500)
	(200)
	(300)
	200

	Old Lathe
	
	
	
	
	
	
	
	

	1–5
	$35,000
	$25,000
	$10,000
	0
	$10,000
	$4,000
	$6,000
	$6,000


b.
Calculation of incremental cash inflows

	Year
	New Lathe
	Old Lathe
	Incremental Cash Flows

	1
	$6,800
	$6,000
	$800

	2
	7,880
	6,000
	1,880

	3
	7,960
	6,000
	1,960

	4
	8,280
	6,000
	2,280

	5
	8,880
	6,000
	2,880

	6
	200
	0
	200


c.
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P11-14.
Terminal cash flows—various lives and sale prices

LG 3; Challenge

a.


After-tax proceeds from sale of new asset

3-year*
5-year*
7-year*

 Proceeds from sale of proposed asset

$10,000
$10,000
$10,000

 ( Tax on sale of proposed asset*


16,880
    400
 4,000

Total after-tax proceeds-new


$26,880
$9,600
$  6,000

  Change in net working capital


30,000
30,000
30,000
Terminal cash flow


$56,880
$39,600
$36,000


*1.
Book value of asset
 [1 (0.20  0.32  0.19)] ( $180,000  $52,200


Proceeds from sale
 $10,000


$10,000  $52,200
 ($42,200) loss


$42,200 ( (0.40)
 $16,880 tax benefit

 2.
Book value of asset
 [1  (0.20  0.32  0.19  0.12  0.12)] ( $180,000  $9,000


$10,000  $9,000
 $1,000 recaptured depreciation


$1,000 ( (0.40)
 $400 tax liability

 3.
Book value of asset
 $0


$10,000  $0
 $10,000 recaptured depreciation


$10,000 ( (0.40)
 $4,000 tax liability

b.
If the usable life is less than the normal recovery period, the asset has not been depreciated fully and a tax benefit may be taken on the loss; therefore, the terminal cash flow is higher.

c.





(1)
(2)
After-tax proceeds from sale of new asset 

Proceeds from sale of new asset
$  9,000
$170,000


Tax on sale of proposed asset*
0
(64,400)


Change in net working capital
30,000
  30,000
Terminal cash flow
$39,000
$135,600

*1.
Book value of the asset  $180,000 ( 0.05  $9,000; no taxes are due


2.
Tax  ($170,000  $9,000) ( 0.4  $64,400.

d.
The higher the sale price, the higher the terminal cash flow.

P11-15.
Terminal cash flow–replacement decision

LG 3; Challenge

After-tax proceeds from sale of new asset 


Proceeds from sale of new machine
$75,000

 Tax on sale of new machinel
(14,360)



  Total after-tax proceeds-new asset

$60,640



 After-tax proceeds from sale of old asset



Proceeds from sale of old machine
(15,000)

 Tax on sale of old machine2
    6,000


  Total after-tax proceeds-old asset

(9,000)

 Change in net working capital

  25,000
Terminal cash flow

$76,640

1Book value of new machine at end of year.4:


[1  (0.20  0.32 0.19  0.12) ( ($230,000)]

$39,100


$75,000  $39,100

$35,900 recaptured depreciation


$35,900 ( (0.40)

$14,360 tax liability

2Book value of old machine at end of year 4:


$0


$15,000  $0

$15,000 recaptured depreciation


$15,000 ( (0.40)

$6,000 tax benefit

P11-16.
Relevant cash flows–no terminal value

LG 3; Challenge

a.
Installed cost of new asset




Cost of new asset
$76,000




Installation costs
    4,000



Total cost of new asset

$80,000




After-tax proceeds from sale of old asset




Proceeds from sale of old asset
(55,000)




Tax on sale of old asset*
  16,200



Total proceeds, sale of old asset

 (38,800)

Initial investment

$41,200



*Book value of old machine:



[1  (0.20  0.32  0.19)] ( $50,000

$14,500



$55,000  $14,500

$40,500
gain on asset



$35,500 recaptured depreciation ( 0.40

$14,200



$5,000 capital gain ( 0.40

    2,000


Total tax on sale of asset

$16,200
b.

	Calculation of Operating Cash Flow

	Year
	
	(1)
	
	(2)
	
	(3)
	
	(4)
	
	(5)
	
	(6)

	Old Machine
	
	
	
	
	
	
	
	
	
	
	
	

	PBDT
	
	$14,000
	
	$16,000
	
	$20,000
	
	$18,000
	
	$14,000
	
	$       0

	Depreciation
	
	   6,000
	
	   6,000
	
	    2,500
	
	           0
	
	           0
	
	         0

	NPBT
	
	$  8,000
	
	$10,000
	
	$17,500
	
	$18,000
	
	$14,000
	
	         0

	Taxes
	
	   3,200
	
	   4,000
	
	    7,000
	
	    7,200
	
	   5,600
	
	0

	NPAT
	
	$  4,800
	
	$  6,000
	
	$10,500
	
	$10,800
	
	$  8,400
	
	$       0

	Depreciation
	
	6,000
	
	6,000
	
	2,500
	
	0
	
	0
	
	0

	Cash flow
	
	$10,800
	
	$12,000
	
	$13,000
	
	$10,800
	
	$  8,400
	
	$       0

	New Machine
	
	
	
	
	
	
	
	
	
	
	
	

	PBDT
	
	$30,000
	
	$30,000
	
	$30,000
	
	$30,000
	
	$30,000
	
	$       0

	Depreciation
	
	  16,000
	
	  25,600
	
	  15,200
	
	    9,600
	
	    9,600
	
	  4,000

	NPBT
	
	$14,000
	
	$  4,400
	
	$14,800
	
	$20,400
	
	$20,400
	
	$4,000

	Taxes
	
	    5,600
	
	    1,760
	
	    5,920
	
	    8,160
	
	    8,160
	
	1,600

	NPAT
	
	$  8,400
	
	$  2,640
	
	$  8,880
	
	$12,240
	
	$12,240
	
	$2,400

	Depreciation
	
	  16,000
	
	  25,600
	
	  15,200
	
	    9,600
	
	    9,600
	
	  4,000

	Cash flow
	
	$24,400
	
	$28,240
	
	$24,080
	
	$21,840
	
	$21,840
	
	$1,600


	Incremental
	
	
	
	
	
	

	After-tax
	
	
	
	
	
	

	 Cash flows
	$13,600
	$16,240
	$11,080
	$11,040
	$13,440
	$1,600


c.
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P11-17.
Integrative—determining relevant cash flows

LG 3; Challenge

a.
Initial investment:



 Installed cost of new asset 



Cost of new asset
$105,000




 Installation costs
      5,000




Total cost of new asset

$110,000




 After-tax proceeds from sale of old asset  




 Proceeds from sale of old asset
(70,000)




 Tax on sale of old asset*
    16,480




Total proceeds from sale of old asset

(53,520)




 Change in working capital

    12,000



Initial investment

$  68,480




*Book value of old asset:





[1  (0.20  0.32)] ( $60,000

$28,800





$70,000  $28,800  $41,200 gain on sale of asset





$31,200 recaptured depreciation ( 0.40

$12,480





$10,000 capital gain ( 0.40

    4,000





Total tax of sale of asset

$16,480

b.


	Calculation of Operating Cash Inflows

	

Year
	Profits before
Depreciation
and Taxes
	

Depreciation
	
Net Profits
before Taxes
	

Taxes
	
Net Profits
after Taxes
	Operating
Cash
Inflows

	New Grinder

	1
	$43,000
	$22,000
	$21,000
	$8,400
	$12,600
	$34,600

	2
	43,000
	35,200
	7,800
	3,120
	4,680
	39,880

	3
	43,000
	20,900
	22,100
	8,840
	13,260
	34,160

	4
	43,000
	13,200
	29,800
	11,920
	17,880
	31,080

	5
	43,000
	13,200
	29,800
	11,920
	17,880
	31,080

	6
	0
	5,500
	5,500
	2,200
	3,300
	2,200

	Existing Grinder

	1
	$26,000
	$11,400
	$14,600
	$5,840
	$8,760
	$20,160

	2
	24,000
	7,200
	16,800
	6,720
	10,080
	17,280

	3
	22,000
	7,200
	14,800
	5,920
	8,880
	16,080

	4
	20,000
	3,000
	17,000
	6,800
	10,200
	13,200

	5
	18,000
	0
	18,000
	7,200
	10,800
	10,800

	6
	0
	0
	0
	0
	0
	0

	Calculation of Incremental Cash Inflows

	Year
	New Grinder
	Existing Grinder
	Incremental Operating
Cash Flow

	1
	$34,600
	$20,160
	$14,440

	2
	39,880
	17,280
	22,600

	3
	34,160
	16,080
	18,080

	4
	31,080
	13,200
	17,880

	5
	31,080
	10,800
	20,280

	6
	2,200
	0
	2,200


c.
Terminal cash flow:



 After-tax proceeds from sale of new asset 



Proceeds from sale of new asset
$29,000





Tax on sale of new asset*
  (9,400)




  Total proceeds from sale of new asset

  19,600




After-tax proceeds from sale of old asset  




Proceeds from sale of old asset
0




 Tax on sale of old asset
           0



  Total proceeds from sale of old asset

0




 Change in net working capital

  12,000
Terminal cash flow

$31,600



*Book value of asset at end of year 5

$5,500




$29,000  $5,500 

$23,500
recaptured depreciation




$23,500 ( 0.40

$9,400

d.
Year 5 relevant cash flow:



Operating cash flow
$20,280



Terminal cash flow
  31,600


Total inflow
$51,880
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P11-18.
Recognizing risk


LG 4;  Basic


a. and b.

	Project
	Risk
	Reason

	A
	Low
	The cash flows from the project can be easily determined since this expenditure consists strictly of outflows. The amount is also relatively small.

	B
	Medium
	The competitive nature of the industry makes it so that Caradine will need to make this expenditure to remain competitive. The risk is only moderate since the firm already has clients in place to use the new technology.

	C
	Medium
	Since the firm is only preparing a proposal, their commitment at this time is low. However, the $450,000 is a large sum of money for the company and it will immediately become a sunk cost.

	D
	High
	Although this purchase is in the industry in which Caradine normally operates, they are encountering a large amount of risk. The large expenditure, the competitiveness of the industry, and the political and exchange risk of operating in a foreign country adds to the uncertainty.



Note: Other answers are possible depending on the assumptions a student may make. There is too little information given about the firm and industry to establish a definitive risk analysis.

P11-19.
Breakeven cash inflows and risk


LG 4; Intermediate

a.
Project X
Project Y

N  5, I  15%, PMT  $10,000
N  5, I  15%, PMT  $15,000


Solve for PV  $33,521.55
Solve for PV  $50,282.33


NPV  PV  Initial investment
NPV
 PV  Initial investment


NPV  $33,521.55  $30,000
NPV
 $50,282.33  $40,000


NPV  $3,521.55
NPV
 $10,282.33

b.
Project X
Project Y

N  5, I  15%, PV  $30,000
N  5, I  15%, PV  $40,000


Solve for PMT  $8,949.47
Solve for PMT  $11,932.62

c.
Project X
Project Y


Probability  60%
Probability  25%

d.
Project Y is more risky and has a higher potential NPV. Project X has less risk and less return while Project Y has more risk and more return, thus the risk–return tradeoff.

e.
Choose Project X to minimize losses; to achieve higher NPV, choose Project Y.

P11-20.
Basic scenario analysis


LG 4; Intermediate

a.
Range A  $1,800  $200  $1,600
Range B  $1,100  $900  $200

b.

	NPVs

	Outcome
	Project A
	Project B

	Pessimistic
	$   6,297.29
	$   337.79

	Most likely
	513.56
	513.56

	Optimistic
	7,324.41
	1,364.92

	Range
	$13,621.70
	$1,702.71


c.
Since the initial investment of Projects A and B are equal, the range of cash flows and the range of NPVs are consistent.

d.
Project selection would depend upon the risk disposition of the management. (A is more risky than B but also has the possibility of a greater return.)

P11-21.
Scenario analysis


LG 4; Intermediate

a.
Range P  $1,000  $500  $500



Range Q  $1,200  $400  $800

b.


	NPVs

	Outcome
	Project P
	Project Q

	Pessimistic
	$72.28
	$542.17

	Most likely
	1,608.43
	1,608.43

	Optimistic
	3,144.57
	4,373.48


c.
Range P $3,144.57  $72.28  $3,072.29



Range Q $4,373.48  ($542.17)  $4,915.65



Each computer has the same most likely result. Computer Q has both a greater potential loss and a greater potential return. Therefore, the decision will depend on the risk disposition of management.

P11-22.
Impact of inflation on investments


LG 4;  Easy

a, b, and c.

	


Year
	
Investment Cash Flows
	

Current NPV (a)
	
Higher Inflation NPV (b)
	
Lower Inflation NPV (c)

	0

1

2

3

4

5
	(7,500)

2,000

2,000

2,000

1,500

1,500
	(7,500)

1,878

1,763

1,656

1,166

1,095
	(7,500)

1,860

1,731

1,610

1,123

1,045
	(7,500)

1,896

1,797

1,703

1,211

1,148

	Total NPV
	$  58
	$ (131)
	$  254


d.
As the inflation rate rises the NPV of a given set of cash flows declines.

P11-23.
Simulation


LG 4; Intermediate

a.
Ogden Corporation could use a computer simulation to generate the respective profitability distributions through the generation of random numbers. By tying various cash flow assumptions together into a mathematical model and repeating the process numerous times, a probability distribution of project returns can be developed. The process of generating random numbers and using the probability distributions for cash inflows and outflows allows values for each 
of the variables to be determined. The use of the computer also allows for more sophisticated simulation using components of cash inflows and outflows. Substitution of these values into the mathematical model yields the NPV. The key lies in formulating a mathematical model that truly reflects existing relationships.

b.
The advantages to computer simulations include the decision maker’s ability to view a continuum of risk–return tradeoffs instead of a single-point estimate. The computer simulation, however, is not feasible for risk analysis.

P11-24.
Risk-adjusted discount rates–basic

LG 5; Intermediate

a.
Project E



N  4, I  15%, PMT  $6,000



Solve for PV  $17,129.87



NPV  $17,129.87  $15,000



NPV  $2,129.87



Project F

C0  $11,000; C1  $6,000; C2  $4,000; C3  $5,000; C4  $2,000

Set I  15%

Solve for NPV  $1,673.05

Project G

C0  $19,000; C1  $4,000; C2  $6,000; C3  $8,000; C4  $12,000

Set I  15%

Solve for NPV  $1,136.29



Project E, with the highest NPV, is preferred.

b.
RADRE  0.10  (1.80 ( (0.15  0.10))  0.19



RADRF  0.10  (1.00 ( (0.15  0.10))  0.15



RADRG  0.10  (0.60 ( (0.15  0.10))  0.13

c.
Project E



N  4, I  19%, PMT  $6,000



Solve for PV  $15,831.51



NPV  $15,831.51  $15,000



NPV  $831.51



Project F



Same as in part a, $1,673.05

Project G

C0  $19,000; C1  $4,000; C2  $6,000; C3  $8,000; C4  $12,000

Set I  13%

Solve for NPV  $2,142.93

	Rank
	Project

	1
	G

	2
	F

	3
	E


d.
After adjusting the discount rate, even though all projects are still acceptable, the ranking changes. Project G has the highest NPV and should be chosen.

P11-25.
Risk-adjusted discount rates–tabular


LG 5; Intermediate

a.
Project A



N  5, I  8%, PMT  $7,000



Solve for PV  $27,948.97



NPV  $27,948.97  $20,000



NPV  $7,948.97



Project B



N  5, I  14%, PMT  $10,000



Solve for PV  $34,330.81



NPV  $34,330.81  $30,000



NPV  $4,330.81



Project A, with the higher NPV, should be chosen.

b.
Project A is preferable to Project B, since the NPV of A is greater than the NPV of B.

P11-26.
Mutually exclusive investment and risk


LG 5; Intermediate

a.
N  6, I  8.5%, PMT  $3,000



Solve for PV  13,660.76



NPV  $13,660.76  $10,000



NPV  $3,660.76

b.
N  6, I  10.5%, PMT  $3,800



Solve for PV  $16,310.28



NPV  $16,31.28  $12,000



NPV  $4,310.28

c.
Using NPV as her guide, Lara should select the second investment. It has a higher NPV.

d.
The second investment is riskier. The higher required return implies a higher risk factor.

P11-27.
Risk-adjusted rates of return using CAPM

LG 5; Challenge

a.
rX  7%  1.2(12%  7%)  7%  6%  13%



rY  7%  1.4(12%  7%)  7%  7%  14%



NPV calculation for X:

N  4, I  13%, PMT  $30,000



Solve for PV  $89,234.14



NPV  $89,234.14  $70,000



NPV  $19,234.14



NPV calculation for Y:

C0  $78,000; C1  $22,000; C2  $32,000; C3  $38,000; C4  $46,000

Set I  14%

Solve for NPV  $18,805.82

b.
The RADR approach prefers Project Y over Project X. The RADR approach combines the risk adjustment and the time adjustment in a single value. The RADR approach is most often used in business.

P11-28.
Risk classes and RADR

LG 5; Basic

a.
Project X

C0  $180,000; C1  $80,000; C2  $70,000; C3  $60,000; C4  $60,000; C5  $60,000

Set I  22%

Solve for NPV  $14.930.45



Project Y

C0  $235,000; C1  $50,000; C2  $60,000; C3  $70,000; C4  $80,000; C5  $90,000

Set I  15%

Solve for NPV  $2,663.99



Project Z

C0  $310,000; C1  $90,000; C2  $90,000; C3  $90,000; C4  $90,000; C5  $90,000

[or, C0  $310,000; C1  $90,000; F1  5]

Set I  13%

Solve for NPV  $8,306.04

b.
Projects X and Y are acceptable with positive NPV’s, while Project Z with a negative NPV is not. Project X with the highest NPV should be undertaken.

P11-29.
Unequal lives–ANPV approach


LG 6; Intermediate

a.
Machine A
C0  $92,000; C1  $12,000; C2  $12,000; C3  $12,000; 

C4  $12,000; C5  $12,000; C6  $12,000

[or, C0  $92,000; C1  $12,000; F1  6]

Set I  12%

Solve for NPV  $42,663.11



Machine B

C0  $65,000; C1  $10,000; C2  $20,000; C3  $30,000; C4  $40,000

Set I  12%

Solve for NPV  $6,646.58



Machine C

C0  $100,500; C1  $30,000; C2  $30,000; C3  $30,000; C4  $30,000; C5  $30,000

[or, C0  $105,000; C1  $30,000; F1  5]

Set I  12%

Solve for NPV  $7,643.29

	Rank
	Machine

	1
	C

	2
	B

	3
	A



(Note that Machine A is not acceptable and could be rejected without any additional analysis.)

b.
Machine A



N  6, I  12%, PV  $42,663.11



Solve for ANPV (PMT)  –$10,376.77



Machine B

N  4, I  12%, PV  $6,646.58

Solve for ANPV (PMT)  $2,188.28



Machine C



N  5, I  12%, PV  $7,643.20



Solve for ANPV (PMT)  $2,120.32

	Rank
	Machine

	1
	B

	2
	C

	3
	A


c.
Machine B should be acquired since it offers the highest ANPV. Not considering the difference in project lives resulted in a different ranking based in part on Machine C’s 
NPV calculations.

P11-30.
Unequal lives–ANPV approach


LG 6; Intermediate

a.
Sell

CF0  $200,000; CF1  $200,000; CF2  $250,000

Set I  12%

Solve for NPV  $177,869.90



License

CF0  $200,000; CF1  $250,000; CF2  $100,000

CF3  $80,000; CF4  $60,000; CF5  $40,000

Set I  12%

Solve for NPV  $220,704.25



Manufacture

CF0  $450,000; CF1  $200,000; CF2  $250,000; CF3  $200,000; CF4  $200,000; 

CF5  $200,000; CF6  $200,000

[or, CF0  $450,000; CF1  $200,000; F1  1; CF2  $250,000; F2  1; CF3  $200,000; F3  4]

Set I  12%

Solve for NPV  $412,141.16

	Rank
	Alternative

	1
	Manufacture

	2
	License

	3
	Sell


b.
Sell



N  2, I  12%, PV  $


Solve for ANPV (PMT)  $105,245.28



License

N  5, I  12%, PV  $220,704.25

Solve for ANPV (PMT)  $61,225.51



Manufacture



N  6, I  12%, PV  $412,141.16



Solve for ANPV (PMT)  $100,243.33

	Rank
	Alternative

	1
	Sell

	2
	Manufacture

	3
	License


c.
Comparing the NPVs of projects with unequal lives gives an advantage to those projects that generate cash flows over the longer period. ANPV adjusts for the differences in the length of the projects and allows selection of the optimal project. This technique implicitly assumes that all projects can be selected again at their conclusion an infinite number of times. 

P11-31.
Personal finance: NPV and ANPV decisions



LG 6; Challenge

	a. and b.
	Unequal-Life Decisions
Annualized Net Present Value (ANPV)

	
	
	Samsung
	Sony

	
	Cost

Annual benefits

Life

Terminal value

Required rate of return
	$ (2,350)

   $      900


     3 years

 $      400

   9.0%
	$ (2,700)

$    1000

         4 years

      $     350

9.0%


a.
CF0  $2,350; CF1  $900; CF2  $900; CF3  $900  $400  $1300

Set I  9%

Solve for NPV  $237.04

b.
N  3, I  9%, PV  $237.04 



Solve for ANPV (PMT)  $93.64

c.
CF0  $2,700; CF1  $1,000; CF2  $1,000; CF3  $1,000; CF4  $1,000  $350  $1350

Set I  9%

Solve for NPV  $787.67

d.
N  4, I  9%, PV  $787.67 



Solve for ANPV (PMT)  $243.13

e.
Richard and Linda should select the Sony set because its ANPV of $243.13 is greater than the $93.64 ANPV of Samsung.

P11-32.
Real options and the strategic NPV

LG 6; Intermediate

a.
Value of real options  value of abandonment  value of expansion  value of delay



Value of real options  (0.25 ( $1,200)  (0.30 ( $3,000)  (0.10 ( $10,000)



Value of real options  $300  $900  $1,000  $2,200



NPVstrategic  NPVtraditional  Value of real options  1,700  2,200  $500

b.
Due to the added value from the options Rene should recommend acceptance of the capital expenditures for the equipment.

c.
In general this problem illustrates that by recognizing the value of real options a project that would otherwise be unacceptable (NPVtraditional  0) could be acceptable (NPVstrategic  0). It is thus important that management identify and incorporate real options into the NPV process.

P11-33.
Capital rationing–IRR and NPV approaches


LG 6; Intermediate
a.
Rank by IRR
	Project
	IRR
	Initial Investment
	Total Investment

	F
	23%
	$2,500,000
	$2,500,000

	E
	22
	800,000
	3,300,000

	G
	20
	1,200,000
	4,500,000

	C
	19
	
	

	B
	18
	
	

	A
	17
	
	

	D
	16
	
	



Projects F, E, and G require a total investment of $4,500,000 and provide a total present value of $5,200,000, and therefore a NPV of $700,000.

b.
Rank by NPV (NPV  PV – Initial investment)

	Project
	NPV
	Initial Investment

	F
	$500,000
	$2,500,000

	A
	400,000
	5,000,000

	C
	300,000
	2,000,000

	B
	300,000
	800,000

	D
	100,000
	1,500,000

	G
	100,000
	1,200,000

	E
	100,000
	800,000




Project A can be eliminated because, while it has an acceptable NPV, its initial investment exceeds the capital budget. Projects F and C require a total initial investment of $4,500,000 and provide a total present value of $5,300,000 and a net present value of $800,000. However, the best option is to choose Projects B, F, and G, which also use the entire capital budget and provide an NPV of $900,000.

c.
The internal rate of return approach uses the entire $4,500,000 capital budget but provides $200,000 less present value ($5,400,000 – $5,200,000) than the NPV approach. Since the 
NPV approach maximizes shareholder wealth, it is the superior method.

d.
The firm should implement Projects B, F, and G, as explained in Part c.

P11-34.
Capital Rationing-NPV Approach



LG 6; Intermediate

	a.
	Project
	PV
	Initial Investment
	Total Investment

	
	A
	$384,000
	
	

	
	B
	 210,000
	
	

	
	C
	 125,000
	$100,000
	$100,000

	
	D
	 990,000
	
	

	
	E
	 570,000
	
	

	
	F
	 150,000
	$100,000
	$200,000

	
	G
	 960,000
	$800,000
	$1,000,000


b.
The optimal group of projects is Projects C, F, and G, resulting in a total net present value of $235,000. Project G would be accepted first because it has the highest NPV. Its selection leaves enough of the capital budget to also accept Project C and Project F.

P11-35.
Ethics problem


Challenge

Student answers will vary. Some students might argue that companies should be held accountable for any and all pollution that they cause. Other students may take the larger view that the appropriate goal should be the reduction of overall pollution levels and that carbon credits are a way to achieve that goal. From an investor standpoint, carbon credits allow the polluting firm to meet legal obligations in the most cost-effective manner, thus improving the bottom line for the company and investor.

( Case

Cases are available on www.myfinancelab.com.

Evaluating Cherone Equipment’s Risky Plans for Increasing Its Production Capacity

a.
1.



Plan X


CF0  $2,700,000, CF1  $470,000, CF2  $610,000


CF3  $950,000, CF4  $970,000, CF5  $1,500,000


Set I  12%


Solve for NPV  $349,715.18

Plan Y


CF0  $2,100,000, CF1  $380,000, CF2  $700,000


CF3  $800,000, CF4  $600,000, CF5  $1,200,000


Set I  12%

Solve for NPV  $428,968.70

2.
Using a financial calculator the IRRs are:


IRRX  16.22%


IRRY  18.82%


Both NPV and IRR favor selection of Project Y. The NPV is larger by $79,254 
($428,969  $349,715) and the IRR is 2.6% higher.

b.


Plan X


CF0  $2,700,000, CF1  $470,000, CF2  $610,000


CF3  $950,000, CF4  $970,000, CF5  $1,500,000


Set I  13%

 Solve for NPV  $261,105.40

Plan Y


CF0  $2,100,000, CF1  $380,000, CF2  $700,000


CF3  $800,000, CF4  $600,000, CF5  $1,200,000


Set I  15%

Solve for NPV  $225,412.37

The RADR NPV favors selection of Project X.

	Ranking

	Plan
	NPV
	IRR
	RADRs

	X
	2
	2
	1

	Y
	1
	1
	2


c.
Both NPV and IRR achieved the same relative rankings. However, making risk adjustments through the RADRs caused the ranking to reverse from the nonrisk adjusted results. The final choice would be to select Plan X since it ranks first using the risk-adjusted method.

d.
Plan X
Value of real options  0.25 ( $100,000  $25,000

NPVstrategic  NPVtraditional  Value of real options

NPVstrategic  $261,105.40  $25,000  $286,105.40

Plan Y

Value of real options  0.20 ( $500,000  $100,000

NPVstrategic  NPVtraditional  Value of real options

NPVstrategic  $225,412.37  $100,000  $325,412.37

e.
With the addition of the value added by the existence of real options the ordering of the projects is reversed. Project Y is now favored over project X using the RADR NPV for the traditional NPV.

f.
Capital rationing could change the selection of the plan. Since Plan Y requires only $2,100,000 and Plan X requires $2,700,000, if the firm’s capital budget was less than the amount needed to invest in Project X, the firm would be forced to take Y to maximize shareholders’ wealth subject to the budget constraint.

( Spreadsheet Exercise
The answer to Chapter 11’s Isis Corporation spreadsheet problem is located on the Instructor’s Resource Center at www.pearsonhighered.com/irc under the Instructor’s Manual.

( Group Exercise

Group exercises are available on www.myfinancelab.com.

Risk within long-term investment decisions is the topic of this chapter. The investment projects of the previous two chapters will now have risk variables introduced. The cash flows estimated previously will now be characterized by a lack of certainty. Each estimated dollar flow is now assigned three possible levels for three possible states of the worlds: pessimistic, most likely and optimistic. Original estimates serve as the most likely value and the others are placed around this value.

Analysis of these estimates begins with a calculation of the ranges for each outcome. A simplified RADR is then calculated using the previously-determined discount rate. The risk-adjusted NPV is then calculated. The final task is to complete this three-chapter odyssey.

Using information from Chapters 10 and 11, the groups are asked to defend their choice of investment projects. As pointed out in the assignment, groups should use this assignment to defend their choices in the form of documents as presented to their board of directors. This conclusion should summarize all the work done across the chapters and students should take pride in the quantity of their effort.
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