Chapter 9: Capital Market Theory: An Overview

9.1
a.
The capital gain is the appreciation of the stock price.  Because the stock price 

increased from $37 per share to $38 per share, you earned a capital gain of $1 per share (=$38 - $37).  

Capital Gain 
= (Pt+1 – Pt) (Number of Shares)



= ($38 - $37) (500)



= $500



You earned $500 in capital gains.  

b. The total dollar return is equal to the dividend income plus the capital gain.  You received $1,000 in dividend income, as stated in the problem, and received $500 in capital gains, as found in part (a).  

Total Dollar Gain 
= Dividend income + Capital gain 



 
= $1,000 + $500




= $1,500
Your total dollar gain is $1,500.  

c. The percentage return is the total dollar gain on the investment as of the end of year 1 divided by the $18,500 initial investment (=$37 ( 500).  

Rt+1 
= [Divt+1 + (Pt+1 – Pt)] / Pt

= [$1,000 + $500] / $18,500


= 0.0811

The percentage return on the investment is 8.11%.  

d. No.  You do not need to sell the shares to include the capital gains in the computation of your return.  Since you could realize the gain if you choose, you should include it in your analysis.  

9.2
a.
The capital gain is the appreciation of the stock price.  Find the amount that Seth 

paid for the stock one year ago by dividing his total investment by the number of shares he purchased ($52.00 = $10,400 / 200).  Because the price of the stock increased from $52.00 per share to $54.25 per share, he earned a capital gain of $2.25 per share (=$54.25 - $52.00). 

Capital Gain 
= (Pt+1 – Pt) (Number of Shares)





= ($54.25 - $52.00) (200)





= $450



Seth’s capital gain is $450.  

b.
The total dollar return is equal to the dividend income plus the capital gain.  He received $600 in dividend income, as stated in the problem, and received $450 in capital gains, as found in part (a).  

Total Dollar Gain 
= Dividend income + Capital gain






= $600 + $450






= $1,050



Seth’s total dollar return is $1,050.

c.
The percentage return is the total dollar gain on the investment as of the end of year 1 divided by the initial investment of $10,400.  

Rt+1 
= [Divt+1 + (Pt+1 – Pt)] / Pt​


​= [$600 + $450] / $10,400


= 0.1010

The percentage return is 10.10%.  

e. The dividend yield is equal to the dividend payment divided by the purchase price of the stock.  

Dividend Yield 
= Div1 / Pt



= $600 / $10,400



= 0.0577

The stock’s dividend yield is 5.77%.  

9.3 Apply the percentage return formula.  Note that the stock price declined during the period.  Since the stock price decline was greater than the dividend, your return was negative.   

Rt+1 
= [Divt+1 + (Pt+1 – Pt)] / Pt​


= [$2.40 + ($31 - $42)] / $42


= -0.2048


The percentage return is –20.48%.  

9.4 Apply the holding period return formula.  The expected holding period return is equal to the total dollar return on the stock divided by the initial investment.  

Rt+2 
= [Pt+2 – Pt] / Pt​



= [$54.75 - $52] / $52




= 0.0529


The expected holding period return is 5.29%.  

9.5 Use the nominal returns, R, on each of the securities and the inflation rate, (, of 3.1% to calculate the real return, r.  

r 
= [(1 + R) / (1 + ()] – 1

a. The nominal return on large-company stocks is 12.2%.  Apply the formula for the real return, r.

r 
= [(1 + R) / (1 + ()] – 1


= [(1 + 0.122) / (1 + 0.031)] – 1


= 0.0883

The real return on large-company stocks is 8.83%.  

b. The nominal return on long-term corporate bonds is 6.2%.  Apply the formula for the real return, r.

r 
= [(1 + R) / (1 + ()] – 1


= [(1 + 0.062) / (1 + 0.031)] – 1


= 0.03

The real return on long-term corporate bonds is 3.0%. 

c. The nominal return on long-term government bonds is 5.8%.  Apply the formula for the real return, r.

r 
= [(1 + R) / (1 + ()] – 1


= [(1 + 0.058) / (1 + 0.031)] – 1


= 0.0262

The real return on long-term government bonds is 2.62%.  

d. The nominal return on U.S. Treasury bills is 3.8%.  Apply the formula for the real return, r.

r 
= [(1 + R) / (1 + ()] – 1


= [(1 + 0.038) / (1 + 0.031)] – 1


= 0.00679

The real return on U.S. Treasury bills is 0.679%.  

9.6 The difference between risky returns on common stocks and risk-free returns on Treasury bills is called the risk premium.  The average risk premium was 8.4 percent (= 0.122 – 0.038) over the period.  The expected return on common stocks can be estimated as the current return on Treasury bills, 2 percent, plus the average risk premium, 8.4 percent.  

Risk Premium 
= Average common stock return – Average Treasury bill return



= 0.122 – 0.038





= 0.084
E(R) 

= Treasury bill return + Average risk premium



= 0.02 + 0.084



= 0.104

The expected return on common stocks is 10.4 percent.  

9.7 Below is a diagram that depicts the stocks’ price movements.  Two years ago, each stock had the same price, P0.  Over the first year, General Materials’ stock price increased by 10 percent, or (1.1) ( P0.  Standard Fixtures’ stock price declined by 10 percent, or (0.9) ( P0.  Over the second year, General Materials’ stock price decreased by 10 percent, or (0.9) (1.1) ( P0, while Standard Fixtures’ stock price increased by 10 percent, or (1.1) (0.9) ( P0.  Today, each of the stocks is worth 99% of its original value.  

	
	2 years ago
	1 year ago
	Today
	

	
	
	
	
	

	General Materials
	P0
	(1.1) P0
	(1.1) (0.9) P0
	= (0.99) P0

	Standard Fixtures
	P0
	(0.9) P0
	(0.9) (1.1) P​0
	= (0.99) P0


9.8 Apply the five-year holding-period return formula to calculate the total return on the S&P 500 over the five-year period.

Five-year holding-period return 
= (1 +R1) ( (1 +R2) ( (1 +R3) ( (1 +R4) ( (1 +R5) – 1 





= (1 + -0.0491) ( (1 + 0.2141) ( (1 + 0.2251) ( 

(1 + 0.0627) ( (1 + 0.3216) – 1

= 0.9864

The five-year holding-period return is 98.64 percent.  

9.9 The historical risk premium is the difference between the average annual return on long-term corporate bonds and the average risk-free rate on Treasury bills.  The average risk premium is 2.4 percent (= 0.062 – 0.038).  

Risk Premium 
= Average corporate bond return – Average Treasury bill return



= 0.062 – 0.038



= 0.024
The expected return on long-term corporate bonds is equal to the current return on Treasury bills, 2 percent, plus the average risk premium, 2.4 percent.  

E(R) 

= Treasury bill return + Average risk premium



= 0.02 + 0.024



= 0.044


The expected return on long-term corporate bonds is 4.4%.

9.10
a.
To calculate the expected return, multiply the return for each of the three scenarios by the 

respective probability of occurrence.  

E(RM)
= RRecession ( Prob(Recession)+ RNormal ( Prob(Normal) + RBoom ( Prob(Boom)


= -0.082 ( 0.25 + 0.123 ( 0.50 + 0.258 ( 0.25


= 0.1055

The expected return on the market is 10.55 percent.  

E(RT)
= RRecession ( Prob(Recession)+ RNormal ( Prob(Normal) + RBoom ( Prob(Boom)


= 0.035 ( 0.25 + 0.035 ( 0.50 + 0.035 ( 0.25


= 0.035

The expected return on Treasury bills is 3.5 percent.  

b. The expected risk premium is the difference between the expected market return and the expected risk-free return.  

Risk Premium 
= E(RM) – E(RT)



= 0.1055 – 0.035



= 0.0705

The expected risk premium is 7.05 percent.   

9.11
a.
Divide the sum of the returns by seven to calculate the average return over the seven-year 

period.  




[image: image1.wmf]R


= (Rt-7 + Rt-6 + Rt-5 + Rt-4 + Rt-3 + Rt-2 + Rt-1) / (7)




= (-0.026 + -0.01 + 0.438 + 0.047 + 0.164 + 0.301 + 0.199) / (7)




= 0.159



The average return is 15.9 percent.  

b. The variance, (2, of the portfolio is equal to the sum of the squared differences between each return and the mean return [(R - 
[image: image2.wmf]R

)2], divided by six.  

	R
	R - 
[image: image3.wmf]R


	(R - 
[image: image4.wmf]R

)2

	-0.026
	-0.185
	0.03423

	-0.01
	-0.169
	0.02856

	0.438
	0.279
	0.07784

	0.047
	-0.112
	0.01254

	0.164
	0.005
	0.00003

	0.301
	0.142
	0.02016

	0.199
	0.040
	0.00160

	
	Total
	0.17496


Because the data are historical, the appropriate denominator in the calculation of the variance is six (=T – 1).  



(2  
= [((R - 
[image: image5.wmf]R

)2] / (T – 1)




= 0.17496 / (7 – 1)




= 0.02916



The variance of the portfolio is 0.02916.  



The standard deviation is equal to the square root of the variance.  

· = ((2 )1/2
= (0.02916)1/2
= 0.1708


The standard deviation of the portfolio is 0.1708.

9.12
  a.
Calculate the difference between the return on common stocks and the return on Treasury 



bills.  

	Year
	Common

Stocks
	Treasury

Bills
	Realized 

 Risk Premium

	-7
	   32.4%
	   11.2%
	      21.2%

	-6
	-4.9
	14.7
	 -19.6

	-5
	21.4
	10.5
	   10.9

	-4
	22.5
	  8.8
	   13.7

	-3
	  6.3
	  9.9
	    -3.6

	-2
	32.2
	  7.7
	   24.5

	Last
	18.5
	  6.2
	   12.3


b. The average realized risk premium is the sum of the premium of each of the seven years, divided by seven.  

Average Risk Premium 
= (0.212 + -0.196 + 0.109 + .137 + -0.036 + 0.245 + 0.123) / 7




= 0.0849
The average risk premium is 8.49 percent.  

c. Yes.  It is possible for the observed risk premium to be negative.  This can happen in any single year, as it did in years -6 and -3.  The average risk premium over many years is likely positive.  

9.13
a.
To calculate the expected return, multiply the return for each of the three scenarios by the 

respective probability of that scenario occurring.  

E(R)
= RRecession ( Prob(Recession)+ RModerate ( Prob(Moderate) + RRapid ( Prob(Rapid)




= 0.05 ( 0.2 + 0.08 ( 0.6 + 0.15 (0.2




= 0.088



The expected return is 8.8 percent.  

b. The variance, (2, of the stock is equal to the sum of the weighted squared differences between each return and the mean return [Prob(R) ( (R - 
[image: image6.wmf]R

)2].  Use the mean return calculated in part (a).  
	R
	R - 
[image: image7.wmf]R


	(R - 
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)2
	Prob(R) ( (R - 
[image: image9.wmf]R

)2

	0.05
	-0.038
	0.001444
	0.0002888

	0.08
	-0.008
	0.000064
	0.0000384

	0.15
	  0.062
	0.003844
	0.0007688

	
	
	Variance
	0.0010960



The standard deviation, (, is the square root of the variance.  


( 
= ((2)1/2



= (0.0010960)1/2​​


= 0.03311

The standard deviation is 0.03311.  

9.14
a.
To calculate the expected return, multiply the market return for each of the five 

scenarios by the respective probability of occurrence.  


[image: image10.wmf]R

M 
= (0.23 ( 0.12) + (0.18 ( 0.4) + (0.15 ( 0.25) + (0.09 ( 0.15) + (0.03 ( 0.08)


= 0.153

The expected return on the market is 15.3 percent.  

b. To calculate the expected return, multiply the stock’s return for each of the five scenarios 

by the respective probability of occurrence.  




[image: image11.wmf]R

 
= (0.12 ( 0.12) + (0.09 ( 0.4) + (0.05 ( 0.25) + (0.01 ( 0.15) + (-0.02 ( 0.08)




= 0.0628



The expected return on Tribli stock is 6.28 percent.  

9.15
a.
Divide the sum of the returns by four to calculate the expected returns on Belinkie 

Enterprises and Overlake Company over the four-year period.  




[image: image12.wmf]R

Belinkie
= (R1 + R2 + R3 + R4) / (4)




= (0.04 + 0.06 + 0.09 + 0.04) / 4




= 0.0575



The expected return on Belinkie Enterprises stock is 5.75 percent.  




[image: image13.wmf]R

Overlake
= (R1 + R2 + R3 + R4) / (4)




= (0.05 + 0.07 + 0.10 + 0.14) / (4)




= 0.09



The expected return on Overlake Company stock is 9 percent.  

b. The variance, (2, of each stock is equal to the sum of the weighted squared differences between each return and the mean return [Prob(R) ( (R - 
[image: image14.wmf]R

)2].  Use the mean return calculated in part (a).  Each of the four states is equally likely.  

Belinkie Enterprises:  

	R
	  R - 
[image: image15.wmf]R


	(R - 
[image: image16.wmf]R

)2
	Prob(R) ( (R - 
[image: image17.wmf]R

)2

	0.04
	-0.0175
	0.00031
	   0.000077

	0.06
	  0.0025
	0.00001
	   0.000003

	0.09
	  0.0325
	0.00106
	   0.000264

	0.04
	-0.0175
	0.00031
	   0.000077

	
	
	Variance
	   0.000421




The variance of Belinkie Enterprises stock is 0.000421.
Overlake Company:  

	R
	  R - 
[image: image18.wmf]R


	(R - 
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)2
	Prob(R) ( (R - 
[image: image20.wmf]R

)2

	0.05
	 -0.04
	0.0016
	   0.0004

	0.07
	 -0.02
	0.0004
	   0.0001

	0.10
	   0.01
	0.0001
	   0.000025

	0.14
	   0.05
	0.0025
	   0.000625

	
	
	Variance
	   0.00115




The variance of Overlake Company stock is 0.00115.

9.16
a.
Divide the sum of the returns by five to calculate the average return over the five-year 

period.  


[image: image21.wmf]R

S
= (R1 + R2 + R3 + R4 + R5) / (5)


= (0.477 + 0.339 + -0.35 + 0.31 + -0.005) / (5)


= 0.1542

The average return on small-company stocks is 15.42 percent.  


[image: image22.wmf]R

M
= (R1 + R2 + R3 + R4 + R5) / (5)


= (0.402 + 0.648 + -0.58 + 0.328 + 0.004) / (5)


= 0.1604

The average return on the market index is 16.04 percent.  

b. The variance, (2, of each is equal to the sum of the squared differences between each return and the mean return [(R - 
[image: image23.wmf]R

)2], divided by four.  The standard deviation, (, is the square root of the variance.  

Small-company stocks:

	RS
	             RS - 
[image: image24.wmf]R

S
	(RS - 
[image: image25.wmf]R

S)2

	0.477
	0.3228
	0.10419984

	0.339
	0.1848
	0.03415104

	-0.35
	-0.5042
	0.25421764

	0.31
	0.1558
	0.02427364

	-0.005
	-0.1592
	0.02534464

	
	Total
	0.44218680


Because the data are historical, the appropriate denominator in the variance calculation is four (=T – 1).  



(2S  
= [((RS - 
[image: image26.wmf]R

S)2] / (T – 1)




= 0.44218680 / (5 – 1)




= 0.1105467



The variance of the small-company returns is 0.1105467.



The standard deviation is equal to the square root of the variance.  

(S
= ((2S )1/2

= (0.1105467)1/2


= 0.33249

The standard deviation of the small-company returns is 0.33249.  

Market Index of Common Stocks:

	RS
	             RS - 
[image: image27.wmf]R

S
	(RS - 
[image: image28.wmf]R

S)2

	0.402
	0.2416
	0.05837056

	0.648
	0.4876
	0.23775376

	-0.58
	-0.7404
	0.54819216

	0.328
	0.1676
	0.02808976

	0.004
	-0.1564
	0.02446096

	
	Total
	0.89686720


Because the data are historical, the appropriate denominator in the variance calculation is four (=T – 1).  



(2S  
= [((RS - 
[image: image29.wmf]R

S)2] / (T – 1)




= (0.89686720) / (5 –1)




= 0.2242168



The variance of the market index of common stocks is 0.2242168.



The standard deviation is equal to the square root of the variance.  



(S
= ((2S )1/2



= (0.2242168)1/2




= 0.47352



The standard deviation of the market index is 0.47352.

9.17
Common Stocks:


Divide the sum of the returns by seven to calculate the average return over the seven-year 

period.  
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CS
= (R1 + R2 + R3 + R4 + R5 + R6 + R7) / (7)




= (0.3242 + -0.0491 + 0.2141 + 0.2251 + 0.0627 + 0.3216 + 0.1847) / (7)




= 0.1833

The average return on common stocks is 18.33 percent.  

The variance, (2, is equal to the sum of the squared differences between each return and the mean return [(R - 
[image: image31.wmf]R

)2], divided by six.  


	    RCS
	             RCS - 
[image: image32.wmf]R

CS
	(RCS - 
[image: image33.wmf]R

CS)2

	0.3242
	0.1409
	0.0198

	-0.0491
	-0.2324
	0.0540

	0.2141
	0.0308
	0.0009

	0.2251
	0.0418
	0.0017

	0.0627
	-0.1206
	0.0146

	0.3216
	0.1383
	0.0191

	0.1847
	0.0014
	0.0000

	
	Total
	0.1102


Because the data are historical, the appropriate denominator in the variance calculation is six (=T – 1).  



(2CS  
= [((RCS - 
[image: image34.wmf]R

CS)2] / (T – 1)




= (0.1102) / (7 – 1)




= 0.018372


The variance of the common stock returns is 0.018372.  


Small Stocks:


Divide the sum of the returns by seven to calculate the average return over the seven-year 

period.  




[image: image35.wmf]R

SS
= (R1 + R2 + R3 + R4 + R5 + R6 + R7) / (7)




= (0.3988 + 0.1388 + 0.2801 + 0.3967 + -0.0667 + 0.2466 + 0.0685) / (7)




= 0.2090

The average return on small stocks is 20.90 percent.  

The variance, (2, is equal to the sum of the squared differences between each return and the mean return [(R - 
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)2], divided by six.  


	    RSS
	             RSS - 
[image: image37.wmf]R

SS
	(RSS - 
[image: image38.wmf]R

SS)2

	0.3988
	0.1898
	0.0360

	0.1388
	-0.0702
	0.0049

	0.2801
	0.0711
	0.0051

	0.3967
	0.1877
	0.0352

	-0.0667
	-0.2757
	0.0760

	0.2466
	0.0376
	0.0014

	0.0685
	-0.1405
	0.0197

	
	Total
	0.1784


Because the data are historical, the appropriate denominator in the calculation of the variance is six (=T – 1).  



(2SS 
= [((RSS - 
[image: image39.wmf]R

SS)2] / (T – 1)




= (0.1784) / (7 – 1)




= 0.029734


The variance of the small stock returns is 0.029734.  


Long-Term Corporate Bonds:


Divide the sum of the returns by seven to calculate the average return over the seven-year 

period.  




[image: image40.wmf]R

CB
= (R1 + R2 + R3 + R4 + R5 + R6 + R7) / (7)




= (-0.0262 + -0.0096 + 0.4379 + 0.0470 + 0.1639 + 0.3090 + 0.1985) / (7)




= 0.1601

The average return on long-term corporate bonds is 16.01 percent.  

The variance, (2, is equal to the sum of the squared differences between each return and the mean return [(R - 
[image: image41.wmf]R

)2], divided by six.  


	    RCB
	             RCB - 
[image: image42.wmf]R

CB
	(RCB - 
[image: image43.wmf]R

CB)2

	-0.0262
	-0.1863
	0.0347

	-0.0096
	-0.1697
	0.0288

	0.4379
	0.2778
	0.0772

	0.0470
	-0.1131
	0.0128

	0.1639
	0.0038
	0.0000

	0.3090
	0.1489
	0.0222

	0.1985
	0.0384
	0.0015

	
	Total
	0.1771


Because the data are historical, the appropriate denominator in the calculation of the variance is six (=T – 1).  



(2CB
= [((RCB - 
[image: image44.wmf]R

CB)2] / (T – 1)




= (0.1771) / (7 – 1)




= 0.029522


The variance of the long-term corporate bond returns is 0.029522.  


Long-Term Government Bonds:


Divide the sum of the returns by seven to calculate the average return over the seven-year 

period.  




[image: image45.wmf]R

GB
= (R1 + R2 + R3 + R4 + R5 + R6 + R7) / (7)




= (-0.0395 + -0.0185 + 0.4035 + 0.0068 + 0.1543 + 0.3097 + 0.2444) / (7)




= 0.1568

The average return on long-term government bonds is 15.68 percent.  

The variance, (2, is equal to the sum of the squared differences between each return and the mean return [(R - 
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)2], divided by six.  


	    RGB
	             RGB - 
[image: image47.wmf]R

GB
	(RGB - 
[image: image48.wmf]R

GB)2

	-0.0395
	-0.1963
	0.0385

	-0.0185
	-0.1383
	0.0191

	0.4035
	0.2467
	0.0609

	0.0068
	-0.1500
	0.0225

	0.1543
	-0.0025
	0.0000

	0.3097
	0.1529
	0.0234

	0.2444
	0.0876
	0.0077

	
	Total
	0.1721


Because the data are historical, the appropriate denominator in the calculation of the variance is six (=T – 1).  



(2GB
= [((RGB - 
[image: image49.wmf]R

GB)2] / (T – 1)




= (0.1721) / (7 – 1)




= 0.02868


The variance of the long-term government bond returns is 0.02868. 


U.S. Treasury Bills:


Divide the sum of the returns by seven to calculate the average return over the seven-year 

period.  
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TB
= (R1 + R2 + R3 + R4 + R5 + R6 + R7) / (7)




= (0.1124 + 0.1471 + 0.1054 + 0.0880 + 0.0985 + 0.0772 + 0.0616) / (7)




= 0.0986

The average return on the Treasury bills is 9.86 percent.  

The variance, (2, is equal to the sum of the squared differences between each return and the mean return [(R - 
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)2], divided by six.  


	    RTB
	             RTB - 
[image: image52.wmf]R

TB
	(RTB - 
[image: image53.wmf]R

TB)2

	0.1124
	0.0138
	0.0002

	0.1471
	0.0485
	0.0024

	0.1054
	0.0068
	0.0000

	0.0880
	-0.0106
	0.0001

	0.0985
	-0.0001
	0.0000

	0.0772
	-0.0214
	0.0005

	0.0616
	-0.0370
	0.0014

	
	Total
	0.0045


Because the data are historical, the appropriate denominator in the calculation of the variance is six (=T – 1).  



(2TB
= [((RTB - 
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TB)2] / (T – 1)




= (0.0045) / (7 – 1)




= 0.00075


The variance of the Treasury bill returns is 0.00075.

9.18
a.
Divide the sum of the returns by six to calculate the average return over the six-

year period.  
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S
= (R1 + R2 + R3 + R4 + R5 + R6 + R7) / (6)




= (0.0685 + -0.0930 + 0.2287 + 0.1018 + -0.2156 + 0.4463) / (6)




= 0.0895



The average return on small-company stocks is 8.95 percent.  
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T
= (R1 + R2 + R3 + R4 + R5 + R6 + R7) / (6)




= (0.0616 + 0.0547 + 0.0635 + 0.0837 + 0.0781 + 0.056) / (6)




= 0.0663



The average return on U.S. Treasury bills is 6.63 percent.  

b. The variance, (2, of each security is equal to the sum of the squared differences between each return and the mean return [(R - 
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)2], divided by five.  The standard deviation is equal to the square root of the variance.  

Small-Company Stocks:

	    RS
	         RS - 
[image: image58.wmf]R

S
	(RS - 
[image: image59.wmf]R

S)2

	0.0685
	-0.020950
	0.000439

	-0.0930
	-0.182450
	0.033288

	0.2287
	0.139250
	0.019391

	0.1018
	0.012350
	0.000153

	-0.2156
	-0.305050
	0.093056

	0.4463
	0.356850
	0.127342

	
	Total
	0.273667


Because the data are historical, the appropriate denominator in the calculation of the variance is five (=T – 1).  



(2S
= [((RS - 
[image: image60.wmf]R

S)2] / (T – 1)




= (0.273667) / (6 –1)




= 0.054733



The variance of small-company stocks is 0.0547.  



The standard deviation is equal to the square root of the variance.  



(S
= ((2S )1/2



= (0.054733)1/2




= 0.2340



The standard deviation of small-company stocks is .2340. 

U.S. Treasury bills:

	    RT
	         RT - 
[image: image61.wmf]R

T
	(RT - 
[image: image62.wmf]R

T)2

	0.0616
	-0.004667
	0.000022

	0.0547
	-0.011567
	0.000134

	0.0635
	-0.002767
	0.000008

	0.0837
	0.017433
	0.000304

	0.0781
	0.011833
	0.000140

	0.0560
	-0.010267
	0.000105

	
	Total
	0.000713


Because the data are historical, the appropriate denominator in the calculation of the variance is five (=T – 1).  



(2T
= [((RT - 
[image: image63.wmf]R

T)2] / (T – 1)




= (0.000713) / (6 –1)




= 0.000143



The variance of small-company stocks is 0.000143.  



The standard deviation is equal to the square root of the variance.  



(T
= ((2T )1/2



= (0.000143)1/2




= 0.0119



The standard deviation of small-company stocks is 0.0119. 

c. The average return on Treasury bills is lower than the average return on small-company stocks.  However, the standard deviation of the returns on Treasury bills is also lower than the standard deviation of the small-company stock returns.  There is a positive relationship between the risk of a security and the expected return on a security.  

9.19
According to the normal distribution, there is a 95.44 percent probability that a return will be within two standard deviations of the mean.  Thus, roughly 95 percent of International Trading’s returns will fall within two standard deviations of the mean.  



Range of Returns 
= 
[image: image64.wmf]R

 ( (2 ( ()






= 0.175 ( (2 ( 0.085)






= [0.005, 0.345]

The range in which 95 percent of the returns will fall is between 0.5 percent and 34.5 percent.  
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