CHAPTER 2

RETURN AND RISK BASICS
CHAPTER 2
Answers to Questions

1. 

The difference is because of the definition and measure​ment of return.  In the case of the WSJ, they are only referring to the current dividend yield on common stocks versus the promised yield on bonds.  In the University of Chicago studies, they are talking about the total rate of return on common stocks, which is the dividend yield plus the capital gain or loss during the period.  In the long run, the dividend yield has been 4-5 percent and the capital gain has averaged about the same.  Therefore, it is important to compare alternative investments based upon total return.

2. 

The two sources of return on an investment are income and changes in value or price. The cumulative simple interest on principal is likely to be the largest source of return after a few years. However, after many years of reinvestment, interest-on-interest is likely to be the largest source of return on a bond.

3. 

Because the reinvested income generates additional income through reinvestment.

4. 

An investor's required rate of return is a function of the economy's risk free rate (RFR), an inflation premium that compensates the investor for loss of purchasing power, and a risk premium that compensates the investor for taking the risk.  The RFR is the pure time value of money and is the compensation an individual demands for deferring consumption.  More objectively, the RFR can be measured in terms of the long-run real growth rate in the economy since the investment opportunities available in the economy influence the RFR.  The inflation premium, which can be conveniently measured in terms of the Consumer Price Index, is the additional protection an individual requires to compensate for the erosion in purchasing power resulting from increasing prices.  Since the return on all investments is not certain as it is with T-bills, the investor requires a premium for taking on additional risk.  The risk premium can be examined in terms of business risk, financial risk, liquidity risk, exchange rate risk and country risk.

5. 

Two factors that influence the RFR are liquidity (i.e., supply and demand for capital in the economy) and the real growth rate of the economy.  Obviously, the influence of liquidity on the RFR is an inverse relationship, while the real growth rate has a positive relationship with the RFR--i.e., the higher the real growth rate, the higher the RFR.It is unlikely that the economy's long-run real growth rate will change dramatically during a business cycle.  However, liquidity depends upon the government's monetary policy and would change depending upon what the government considers to be the appropriate stimulus.  Besides, the demand for business loans would be greatest during the early and middle part of the business cycle.

6. 

The factors that influence the risk premium on an investment are business risk, financial risk, liquidity risk, and systematic risk. Business risk is a function of sales volatility and operating leverage and the combined effect of the two variables can be quantified in terms of the coefficient of variation of operating earnings.  Financial risk is a function of the uncertainty introduced by the financing mix.  The inherent risk involved is the inability to meet future contractual payments (interest on bonds, etc.) or the threat of bankruptcy.  Financial risk is measured in terms of a debt ratio (e.g., debt/equity ratio) and/or the interest coverage ratio.  Liquidity risk is the uncertainty an individual faces when he decides to buy or sell an investment.  The two uncertainties involved are:  (1) how long it will take to buy or sell this asset, and (2) what price will be received.  The liquidity risk on different investments can vary substantially (e.g., real estate vs. T-bills). Systematic risks affect the economy or financial system e.g interest rates.

7. 

The increased use of debt increases the fixed interest payment.  Since this fixed contractual payment will increase, the residual earnings (net income) will become more variable.  The required rate of return on the stock will change since the financial risk (as measured by the debt/equity ratio) has increased.

8. 

The Capital Market Line graphs the expected relationship between risk and return. Risk is plotted on the horizontal axis and on the vertical axis.  Investments with low risk return combinations will lower on the CML. As the investment’s risk increase so will required returns. As to the locations of the five types of investments on the line, the U.S. government bonds should be located to the left of the other four, followed by United Kingdom government bonds, low-grade corporate bonds, common stock of large firms, and common stocks of Japanese firms.  U.S. government bonds have the lowest risk and required rate of return. 
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9.  

The nominal required rate of return has two components, 1) Nominal risk free rate and 2) the risk premium. If expected inflation rises to 7% the nominal risk free rate will rise by 7% points. This in turn will cause the nominal required return to rise by 7% points. If the required return did not change this means that you are not being compensated for inflation risk. 

10. 

Both changes cause an increase in the required return on all investments.  Specifically, an increase in the real growth rate will cause an increase in the economy's RFR because of a higher level of investment opportunities.  In addition, the increase in the rate of inflation will result in an increase in the nominal RFR.  Because both changes affect the nominal RFR, they will cause an equal increase in the required return on all investments of 5 percent. The graph should show a parallel shift upward in the capital market line of 5 percent. Returns on government bonds and common stocks would rise by 5 percentage points.
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11. 

Such a change in the yield spread would imply a change in the market risk premium..  In this case, because the yield spread (risk premium) declined, it implies a decline in the slope of the CML as shown in the following graph. Specifically, the risk premiums have declined by 150 basis points. Thus the required rate of return on all risky investments (including common stocks) will decline.
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12. 

The ability to buy or sell an investment quickly without a substantial price concession is known as liquidity.  An example of a liquid investment asset would be a United States Government Treasury Bill.  A U.S. Treasury bill can be bought or sold in minutes at a price almost identical to the quoted price.  In contrast, an example of an illiquid asset would be a specialized machine or a parcel of real estate in a remote area.  In both cases, it might take a considerable period of time to find a potential seller or buyer and the actual selling price could vary substantially from expectations. All else equal, an illiquid investment should have a higher risk premium than a liquid investment.

CHAPTER 2
Answers to Problems
1. 

Return relative = (39 + 1.50)/34 = 1.1911



HPR  = 1.191 - 1 = 0.191 or 19.11%

2. 

Return relative = (61 + 3)/65 = 0.985  


HPR  = 0.985 - 1 = -0.015 or –1.5%

3. 

$4,000 used to purchase 80 shares at  $50 per share



Return relative = (4720 + 400)/4000 = 1.28



HPR  = 1.280 - 1 = 0.28 or 28%


HPR due to price increase alone = (4720/4000) –1 = 1.180 –1 = 0.18



HPR due to dividend income = 0.28 – 0.18 = 0.10

4. 

(1 + Nominal HPR) = (1 + Real HPR)(1 + Inflation Rate)



For Problem # 1: 
(1 + HPR) = 1.191



at 4% inflation:  
(1 + Real HPR) = 1.1911/1.04 = 1.1453. Real HPR = 0.1453



at 8% inflation:
(1 + Real HPR) = 1.1911/1.08 = 1.103. Real HPR = 0.103

  

For Problem # 2:  (1 + HPR) = 0.985

  

at 4% inflation:
(1 + Real HPR) = 0.985/1.04 = 0.947. Real HPR = -0.053

  

at 8% inflation:  
(1 + Real HPR) = 0.985/1.08 = 0.912. Real HPR = -0.088

  

For Problem # 3:  (1 + HPR) = 1.280

  

at 4% inflation: 
(1 + Real HPR) = 1.280/1.04 = 1.231. Real HPR
 = 0.231

  

at 8% inflation: 
(1 + Real HPR) = 1.28/1.08 = 1.185. Real HPR = 0.185 

5. 

Asset A. Annualized HPR = 1.101/(8/12) – 1 
= 0.1537



Asset B. Annualized HPR = 0.941/(15/12) – 1
= -0.0483



Asset C. Annualized HPR = 1.081/2 – 1 
= 0.0392



Asset D. Annualized HPR = 1.151/3 – 1 
= 0.0477



Asset E. Annualized HPR = 1.051/(18/52) – 1 
= 0.1513

6.  

The table below shows the calculation of arithmetic mean (AM) and standard deviation (SD) using formulas provided in the text.

	
	
	U.S. T-Bills
	
	
	U.K. Stock
	

	Year
	Return
	Return - AM
	(Return - AM)2
	Return
	Return - AM
	(Return - AM)2

	1
	0.063
	-0.016
	0.000256
	0.15
	0.0366
	0.00133956

	2
	0.081
	0.002
	4E-06
	-0.043
	-0.1564
	0.02446096

	3
	0.076
	-0.003
	9E-06
	0.374
	0.2606
	0.06791236

	4
	0.09
	0.011
	0.000121
	0.192
	0.0786
	0.00617796

	5
	0.085
	0.006
	3.6E-05
	-0.106
	-0.2194
	0.04813636

	SUM
	0.395
	
	0.000426
	0.567
	
	0.1480272

	AM
	0.079
	
	
	0.1134
	
	

	σ2
	
	
	0.0001065
	
	
	0.0370068

	σ
	
	
	0.0103199


	
	
	0.192372




a. For U.S. T-Bills AM = 7.9% and the standard deviation (σ) = 1.03%

For U.K. stock AM = 11.34% and the standard deviation (σ) = 19.24%

b. For U.S T-bills the CV = 1.03/7.9 = 0.1304

For U.K stock the CV = 19.24/11.34 = 1.697

The average return of U.S. Government T-Bills is lower than the average return of United Kingdom Common Stocks because U.S. Government T-Bills are risk free, therefore the risk premium would equal 0.  The U.K. Common Stocks are subject to the following types of risk:  business risk, financial risk, liquidity risk, exchange rate risk, (and to some extent) country risk.

c. For U.S. T-Bills

GM= [(1.063)(1.081)(1.076)(1.090)(1.085)]1/5 -1 = 0.079

For U.K. Common stock



 GM = [(1.150)(.957)(1.374)(1.192)(.894)] 1/5 -1 = 0.10

 In the case of the U.S. Government T-Bills, the arithmetic and geometric means are approximately equal (.079) because the standard deviation is almost zero.  The geometric mean (.10) of the U.K. Common Stocks is lower than the arithmetic mean (.113). This difference can be attributed to higher standard deviation of U.K. stock returns. 

7. 
The table below shows the calculations

	
	
	Stock T
	
	
	Stock B
	

	Year
	Return
	Return - AM
	(Return - AM)2
	Return
	Return - AM
	(Return - AM)2

	1
	0.19
	0.136
	0.018496
	0.08
	0.064
	0.004096

	2
	0.08
	0.026
	0.000676
	0.03
	0.014
	0.000196

	3
	-0.12
	-0.174
	0.030276
	-0.09
	-0.106
	0.011236

	4
	-0.03
	-0.084
	0.007056
	0.02
	0.004
	0.000016

	5
	0.15
	0.096
	0.009216
	0.04
	0.024
	0.000576

	SUM
	0.27
	
	0.06572
	0.08
	
	0.01612

	AM
	0.054
	
	
	0.016
	
	

	SD
	0.1281796
	
	0.1281796
	0.063482
	
	0.063482

	GM
	0.0475737
	
	
	0.014348
	
	


a.
AM(T)  =[ (.19) + (.08) + (-.12) + (-.03) + (.15)]/5 = 0.054

       AM(B) =
[(.08) + (.03) + (-.09) + (.02) + (.04)]/5 = 0.016

Stock T is more desirable because the arithmetic mean annual rate of return is higher.

b. σ (T) =  √[(.19 -.054)2 + (.08 -.054)2 + (-.12 - .054)2 +  (-.03 -.054)2 + (.15 - .054)2]/4 


σ (T) = 0.1281

σ (B) =√ [(.08 -.016)2 + (.03 -.016)2 + (-.09 - .016)2 + (.02 -.016)2 + (.04 - .016)2]/4



σ(B) = 0.0634

 

By this measure, B would be preferable.


c. 
CV(T) = 0.1281/0.054 = 2.37. 



CV(B) = 0.0634/0.016 = 3.96 



By this measure, T would be preferable.


d. 
GM(T) = [(1.19)(1.08)(.88)(.97)(1.15)] 1/5 – 1 = 0.0475


GM(B) = [(1.08)(1.03)(.91)(1.02)(1.04)] 1/5 – 1 = 0.1435

      
Stock T has more variability than Stock B.  The greater the variability of returns, the



greater the difference between the arithmetic and geometric mean returns.

8.   
The worksheet below provides calculations for mean, variance, and standard deviation.

	
	
	U.S. T-Bills
	

	Year
	Return
	Return - AM
	(Return-AM)2

	1990
	0.0751
	-0.0039
	0.00001521

	1991
	0.0542
	-0.0248
	0.00061504

	1992
	0.0345
	-0.0445
	0.00198025

	1993
	0.0302
	-0.0488
	0.00238144

	1994
	0.0429
	-0.0361
	0.00130321

	1995
	0.0551
	-0.0239
	0.00057121

	1996
	0.0502
	-0.0288
	0.00082944

	1997
	0.0507
	-0.0283
	0.00080089

	1998
	0.0481
	-0.0309
	0.00095481

	1999
	0.0466
	-0.0324
	0.00104976

	2000
	0.0585
	-0.0205
	0.00042025

	2001
	0.0345
	-0.0445
	0.00198025

	2002
	0.0162
	-0.0628
	0.00394384

	2003
	0.0102
	-0.0688
	0.00473344

	SUM
	0.607
	
	0.02157904

	AM
	0.0433571
	
	

	VAR
	
	
	0.0016599

	SD
	
	
	0.0407422




Average T-Bill rate = 0.0433 0r 4.33%



Standard deviation for T-Bills = 0.0407 or 4.07%

9.  

Inflation rate = (170 – 160)/160 = 0.0625


Real U.S. T-Bill rate 

= (1.055)/(1.0625) – 1 = -0.007 or -0.7%


Real LT U.S. T-Bond rate
= (1.075)/(1.0625) – 1 = 0.01176 or 1.17%


Real U.S. stock return
= (1.1160)/(1.0625) – 1 = 0.0503 0r 5.03%

10.  
Nominal RFR = (1 + .03)(1 + .04) - 1 = 1.0712 - 1 = .0712 or 7.12% per year.

11. 
If you assumed the nominal risk free rate to be proxied by U.S. T-bill rates then 



Return on common stock = (1 + .055)(1 + .05) - 1

                       = 1.1077 - 1 = .1077 or 10.77%



If you assumed the nominal risk free rate to be proxied by U.S. T-bond rates then 



Return on common stock = (1 + .075)(1 + .05) - 1

                       = 1.1287 - 1 = .1287 or 12.87%


As an investor becomes more risk adverse, the investor will require a larger risk premium to own common stock.  As risk premium increases, so too will required rate of return.  In order to achieve the higher rate of return, stock prices should decline.

12.  
Nominal rate on T-bills = (1 + .03)(1 + .05) - 1 

                            = 1.0815 - 1 = .0815 or 8.15%



The required rate of return on common stock is equal to the risk-free rate plus a risk premium.  Therefore the approximate risk premium for common stocks implied by these data is:

    


0.14 - 0.0815 = 0.0585 or 5.85%.




A more accurate way of calculating the risk premium would be




(1 + .14)/(1 + .0815) – 1 = 0.05409 or 5.41% 

Chapter 2

Answers to Spreadsheet Exercises

1. 

	 
	 
	Holding
	 
	 
	Annualized

	Asset
	HPR
	Period
	 
	Years
	HPR

	A
	0.1
	8
	months
	0.6667
	0.1537

	B
	-0.06
	15
	months
	1.25
	-0.0483

	C
	0.08
	2
	years
	2
	0.0392

	D
	0.15
	3
	years
	3
	0.0477

	E
	0.05
	18
	weeks
	0.3462
	0.1513


2.

	Initial Investment
	 $10,000.00 
	 $10,000.00 
	 $10,000.00 

	Interest rate
	4.00%
	10.00%
	7.00%

	Years 
	
	15
	12
	25

	Future value
	$18,009.44 
	$31,384.28 
	$54,274.33 

	Total interest
	$8,009.44 
	$21,384.28 
	$44,274.33 

	Simple interest
	$6,000.00 
	$12,000.00 
	$17,500.00 

	Interest on Interest
	$2,009.44 
	$9,384.28 
	$26,774.33 

	%
	
	25.09%
	43.88%
	60.47%


3.  Student Exercise. Use data for another company. Use Excel

	Year
	Ending Price
	DPS
	HPR
	Ret. Rel.

	2004
	35.65
	0.172
	0.0998
	1.0998

	2003
	32.57
	0.157
	-0.0579
	0.9421

	2002
	34.74
	0.144
	0.0007
	1.0007

	2001
	34.86
	0.14
	0.0642
	1.0642

	2000
	32.89
	0.135
	0.4241
	1.4241

	1999
	23.19
	0.13
	0.2152
	1.2152

	1998
	19.19
	0.13
	0.4343
	1.4343

	1997
	13.47
	0.125
	0.6539
	1.6539

	1996
	8.22
	0.11
	0.3589
	1.3589

	1995
	6.13
	0.11
	0.3277
	1.3277

	1994
	4.7
	
	
	

	
	
	
	
	

	AM
	
	
	0.2521
	

	GM
	
	
	
	0.2338

	SD
	
	
	0.2262
	


4.  Using NORMDIST function in Excel.

	
	
	Probability

	below 0%
	0
	0.1326

	below -5%
	-0.05
	0.0909

	below 5%
	0.05
	0.1858

	above 10%
	0.1
	0.7493

	above 0%
	0
	0.8674
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