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Chapter 13

Risk and Capital Budgeting

Discussion Questions

	13-1.
	If corporate managers are risk-averse, does this mean they will not take risks? Explain.

Risk-averse corporate managers are not unwilling to take risks, but will require a higher return from risky investments. There must be a premium or additional compensation for risk taking.

	
	

	13-2.
	Discuss the concept of risk and how it might be measured.

Risk may be defined in terms of the variability of outcomes from a given investment. The greater the variability, the greater the risk. Risk may be measured in terms of the coefficient of variation, in which we divide the standard deviation (or measure of dispersion) by the mean. We also may measure risk in terms of beta, in which we determine the volatility of returns on an individual stock relative to a stock market index.

	
	

	13-3.
	When is the coefficient of variation a better measure of risk than the standard deviation?

The standard deviation is an absolute measure of dispersion while the coefficient of variation is a relative measure and allows us to relate the standard deviation to the mean. The coefficient of variation is a better measure of dispersion when we wish to consider the relative size of the standard deviation or compare two or more investments of different size.

	
	

	13-4.
	Explain how the concept of risk can be incorporated into the capital budgeting process.

Risk may be introduced into the capital budgeting process by requiring higher returns for risky investments. One method of achieving this is to use higher discount rates for riskier investments. This risk-adjusted discount rate approach specifies different discount rates for different risk categories as measured by the coefficient of variation or some other factor. Other methods, such as the certainty equivalent approach, also may be used.

	
	


	13-5.
	If risk is to be analyzed in a qualitative way, place the following investment decisions in order from the lowest risk to the highest risk:

a. New equipment.

b. New market.

c. Repair of old machinery.

d. New product in a foreign market.

e. New product in a related market.

f. Addition to a new product line.

Referring to Table 13-3, the following order would be correct:

repair old machinery (c)

new equipment (a)

addition to normal product line (f)

new product in related market (e)

completely new market (b)

new product in foreign market (d)

	
	

	13-6.
	Assume a company, correlated with the economy, is evaluating six projects, of which two are positively correlated with the economy, two are negatively correlated, and two are not correlated with it at all. Which two projects would you select to minimize the company’s overall risk?

In order to minimize risk, the firm that is positively correlated with the economy should select the two projects that are negatively correlated with the economy.

	
	

	13-7.
	Assume a firm has several hundred possible investments and that it wants to analyze the risk-return trade-off for portfolios of 20 projects. How should it proceed with the evaluation?

The firm should attempt to construct a chart showing the risk-return characteristics for every possible set of 20. By using a procedure similar to that indicated in Figure 13-11, the best risk-return trade-offs or efficient frontier can be determined. We then can decide where we wish to be along this line.

	
	


	13-8.
	Explain the effect of the risk-return trade-off on the market value of common stock.

High profits alone will not necessarily lead to a high market value for common stock. To the extent large or unnecessary risks are taken, a higher discount rate and lower valuation may be assigned to our stock. Only by attempting to match the appropriate levels for risk and return can we hope to maximize our overall value in the market.

	
	

	13-9.
	What is the purpose of using simulation analysis?

Simulation is one way of dealing with the uncertainty involved in forecasting the outcomes of capital budgeting projects or other types of decisions. A Monte Carlo simulation model uses random variables for inputs. By programming the computer to randomly select inputs from probability distributions, the outcomes generated by a simulation are distributed about a mean and instead of generating one return or net present value, a range of outcomes with standard deviations are provided.


Problems
1.
Risk Averse (LO2) Assume you are risk averse and have the following three choices. Which project will you select? Compute the coefficient of variation for each.

	
	Expected 
Value
	Standard 
Deviation

	A
	$1,800
	$900

	B
	2,000
	1,400

	C
	1,500
	500


13-1.
Solution:
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A. $900 / $1,800 = .50

B. 1,400 / 2,000 = .70

C. $500 / $1,500 = .33

Based on the coefficient of variation, you should select Project C as it is the least risky.

4.
Coefficient of variation (LO1) Shack Homebuilders, Limited, is evaluating a new promotional campaign that could increase home sales. Possible outcomes and probabilities of the outcomes are shown below. Compute the coefficient of variation.

	Possible Outcomes
	Additional Sales in Units
	Probabilities

	Ineffective campaign

	40
	.20

	Normal response

	60
	.50

	Extremely effective

	140
	.30


13-4. Solution:

Shack Homebuilders, Limited

Coefficient of variation (V) = standard deviation/expected value.
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8.
Coefficient of variation (LO1) Five investment alternatives have the following returns and standard deviations of returns.

	Alternative
	Returns:

 Expected Value
	Standard Deviation

	A

	$ 1,000
	$ 590

	B

	3,000
	600

	C

	3,000
	750

	D

	5,000
	2,300

	E

	10,000
	800



Using the coefficient of variation, rank the five alternatives from lowest risk to highest risk.

13-8.
Solution:
Coefficient of variation (V) = standard deviation/expected value

	
	
	Ranking from lowest to highest

	A
	$590/$1,000 = .59
	E (.08)

	B
	$600/$3,000 = .20
	B (.20)

	C
	$750/$3,000 = .25
	C (.25)

	D
	$2,300/$5,000 = .46
	D (.46)

	E
	$800/$10,000 = .08
	A (.59)


9.
Coefficient of variation (LO1) In problem 8, if you were to choose between Alternatives B and C only, would you need to use the coefficient of variation? Why?

13-9.
Solution:
You would not need to use the coefficient of variation. Since B and C have the same expected value, they can be evaluated based solely on their standard deviations of return. C has a larger standard deviation and so is riskier than B for the same expected return.

10.
Coefficient of variation and time (LO1) Sensor Technology wishes to determine its coefficient of variation as a company over time. The firm projects the following data 
(in millions of dollars):

	Year
	Profits:

Expected Value
	Standard

Deviation

	1

	$ 90
	$ 31

	3

	120
	   52

	6

	150
	   83

	9

	200
	  146



a.
Compute the coefficient of variation (V) for each time period.


b.
Does the risk (V) appear to be increasing over a period of time? If so, why might this be the case?

13-10.
Solution:
Sensor Technology
a.

	Year
	Profits: Expected Value
	Standard Deviation
	Coefficient of Variation

	1
	 90
	  31
	.34

	3
	120
	  52
	.43

	6
	150
	  83
	.55

	9
	200
	146
	.73


b.
Yes, the risk appears to be increasing over time. This may be related to the inability to make forecasts far into the future. There is more uncertainty.

11.
Risk-averse (LO2) Tim Trepid is highly risk-averse while Mike Macho actually enjoys taking a risk.


a.
Which one of the four investments should Tim choose? Compute coefficients of variation to help you in your choice.

	Investments
	Returns:

Expected Value
	Standard

Deviation

	Buy stocks

	$ 8,800
	$ 5,600

	Buy bonds

	7,000
	2,060

	Buy commodity futures

	16,900
	22,100


	Buy options

	11,600
	12,400



b.
Which one of the four investments should Mike choose?

13-11.
Solution:
Coefficient of variation (V) = standard deviation/expected value.

Buy stocks
$5,600/8,800 = .636

Buy bonds
$2,060/7,000 = .294

Buy commodity futures
$22,100/16,900 = 1.308

Buy options
$12,400/11,600 = 1.069

a.
Tim should buy the bonds because bonds have the lowest coefficient of variation.

b.
Mike should buy the commodity futures because they have the highest coefficient of variation.

14.
Risk-adjusted discount rate (LO3) Micro Systems is evaluating a $50,000 project with the following cash flows.

	Year
	Cash Flows

	1

	$ 9,000

	2

	12,000

	3

	18,000

	4

	16,000

	5

	24,000



The coefficient of variation for the project is .726.

Based on the following table of risk-adjusted discount rates, should the project be undertaken? Select the appropriate discount rate and then compute the net present value.

Coefficient 
Discount

of Variation
   Rate
      0 – .25

6%

   .26 – .50

  8

   .51 – .75

12

   .76 – 1.00

16

 1.01 – 1.25

20

13-14.
Solution:
Micro Systems

	Year
	Inflows
	PVIF @ 12%
	PV

	1
	$ 9,000
	.893
	 $  8,037

	2
	12,000
	.797
	  9,564

	3
	18,000
	.712
	  12,816

	4
	16,000
	.636
	  10,176

	5
	24,000
	.567
	  13,608

	PV of Inflows
	$54,201

	Investment
	  50,000

	NPV
	$  4,201


Based on the positive net present value, the project should be undertaken.

16.
Discount rate and timing (LO1) Fill in the table below from Appendix B. Does a high discount rate have a greater or lesser effect on long-term inflows compared to recent ones?

	Discount Rate

	Years
	6%
	18%

	  1

	_______
	_______

	10

	_______
	_______

	20

	_______
	_______


13-16.
Solution:
Discount Rate

	Years
	6%
	18%

	  1
	.943
	.847

	10
	.558
	.191

	20
	.312
	.037


The impact of a high discount rate is much greater on long-term value. For example, after the first year, the high discount rate value produces an answer that is 89.8% of the low discount rate (.847/.943). However, after the 20th year, the high discount rate value is only 11.90% of the low discount rate (.037/.312).

17.
Expected value with net present value (LO1) Debby’s Dance Studios is considering the purchase of new sound equipment that will enhance the popularity of its aerobics dancing. The equipment will cost $25,000. Debby is not sure how many members the new equipment will attract, but she estimates that her increased annual cash flows for each of the next five years will have the following probability distribution. Debby’s cost of capital is 11 percent.

	Cash Flow
	Probability

	$3,600

	.2

	  5,000

	.3

	  7,400

	.4

	  9,800

	.1



a.
What is the expected value of the cash flow? The value you compute will apply to each of the five years.


b.
What is the expected net present value?


c.
Should Debby buy the new equipment?

13-17.
Solution:
Debby’s Dance Studios
a. Expected Cash Flow



Cash Flow


 P

	$3,600
	×
	.2
	   $   720

	  5,000
	×
	.3
	  1,500

	  7,400
	×
	.4
	  2,960

	  9,800
	×
	.1
	     980

	
	$6,160


b.
Net Present Value



(Appendix D)

$6,160 × 3.696 (PVIFA @ 11%, n = 5) = 

$22,767
Present Value of inflows

  25,000
Present Value of outflows

$(2,233)
Net Present Value

c.
Debby should not buy this new equipment because the net present value is negative.

20.
Risk-adjusted discount rate (LO3) Referring to problem 19, Mr. Golff is likely to hold the complex of his choice for 25 years, and will use this time period for decision-making purposes. Either apartment complex can be acquired for $200,000. Mr. Golff uses a risk-adjusted discount rate when considering investments. His scale is related to the coefficient of variation.

	Coefficient

of Variation
	Discount 

 Rate
	

	     0 – 0.20

	5%
	

	0.21 – 0.40

	9
	(cost of capital)

	0.41 – 0.60

	13
	

	  Over 0.90

	16
	



a.
Compute the risk-adjusted net present values for Palmer Heights and Crenshaw Village. You can get the coefficient of correlation and cash flow figures (in thousands) from the previous problem.


b.
Which investment should Mr. Golff accept if the two investments are mutually exclusive? If the investments are not mutually exclusive and no capital rationing is involved, how would your decision be affected?

13-20.
Solution:
Mr. Sam Golff (Continued)
a.
Risk-adjusted net present value

	
	Palmer Heights With V = .435, discount rate = 13%
	Crenshaw Village With V = .310, discount rate = 9%

	Expected Cash Flow
	$ 30,000
	 $  25,000

	IFPVA (n = 25)
	     7.330
	     9.823

	Present Value of Inflows
	$219,900
	$245,575

	Present Value of Outflows
	  200,000
	$200,000

	Net Present Value
	$  19,900
	 $  45,575


13-20. (Continued)

b.
If these two investments are mutually exclusive, he should accept Crenshaw Village because it has a higher net present value.


If the investments are non-mutually exclusive and no capital rationing is involved, they both should be undertaken.

21.
Decision-tree analysis (LO4) Allison’s Dresswear Manufacturers is preparing a strategy for the fall season. One alternative is to expand its traditional ensemble of wool sweaters. 
A second option would be to enter the cashmere sweater market with a new line of high-quality designer label products. The marketing department has determined that the wool and cashmere sweater lines offer the following probability of outcomes and related 
cash flows.
	
	Expand Wool
Sweaters Line
	
	Enter Cashmere

Sweaters Line

	Expected
 Sales
	Probability
	Present Value 
of Cash Flows from Sales
	
	Probability
	Present Value of Cash Flows from Sales

	Fantastic

	.2
	$180,000
	
	.4
	$300,000

	Moderate

	.6
	  130,000
	
	.2
	  230,000

	Low

	.2
	    85,000
	
	.4
	            0



The initial cost to expand the wool sweater line is $110,000. To enter the cashmere sweater line the initial cost in designs, inventory, and equipment is $125,000.

a.
Diagram a complete decision tree of possible outcomes similar to Figure 13–8.  Note that you are dealing with thousands of dollars rather than millions. Take the analysis all the way through the process of computing expected NPV (last column for each investment).


b.
Given the analysis in part a, would you automatically make the investment indicated?

13-21.
Solution:
Allison’s Dresswear Manufacturers
	a.
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	
	Expected Sales
	Probability
	Present Value of cash flows from sales
	Initial cost
	NPV
(3) – (4)
	Expected NPV
(2) × (5)

	Expand 
	Fantastic
	.2
	$180,000
	$110,000
	$70,000
	$14,000

	Wool
	Moderate
	.6
	     130,000
	   110,000
	       20,000
	      12,000

	Sweaters
	Low
	.2
	       85,000
	   110,000
	    (25,000)
	(5,000)

	
	
	
	
	
	Expected NPV
	$21,000

	

	

	Enter 
	Fantastic
	.4
	$300,000
	$125,000
	$175,000
	$70,000

	Cashmere
	Moderate
	.2
	230,000
	125,000
	105,000
	21,000

	Sweaters
	Low
	.4
	0
	125,000
	(125,000)
	(50,000)

	
	
	
	
	
	Expected NPV
	$41,000


b.
The indicated investment, based on the expected NPV, is in the Cashmere sweater line. However, there is more risk in this alternative so further analysis may be necessary. It is not an automatic decision.
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