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Chapter 10

Capital Markets and the Pricing of Risk
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10-1. Startup has a higher expected return, but is riskier. It is impossible to say which stock I would prefer. It depends on risk performances and what other stocks I’m holding.

10-2. Return from 1/2/03 
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Return from 2/5 
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Return from 514 
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Return from 8/13 
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Return from 11/12 
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Return for the year is:
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10-4. 
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a. Average Return over this period: 1.60%

b. Standard Deviation over the Period: 5.46%

10-5. Both numbers are useful. The realized return (in problem 10.5) tells you what you actually made if you hold the stock over this period. The average return (problem 10.6) over the period can be used as an estimate of the monthly expected return. If you use this estimate, then this is what you expect to make on the stock in the next month.

10-6. 
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10-7. For large portfolios there is a relationship between returns and volatility—portfolios with higher returns have higher volatilities. For stocks, no clear relation exists.


10-8. The expected payoffs are the same, but bank A is less risky.

a. Expected payoff is the same for both banks
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b. Bank B
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Bank A
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Now the bank has 100 loans that are all independent of each other so the standard deviation of the average loan is
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But the bank has 100 such loans so the standard deviation of the portfolio is
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Which is much lower than Bank B

10-9. A risk-averse investor would choose the economy in which stock returns are independent because this risk can be diversified away in a large portfolio.

a. 
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Because all S firms in the portfolio move together there is no diversification benefit. So the standard deviation of the portfolio is the same as the standard deviation of the stocks—12.25%

b. 
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Type I stocks move independently. Hence the standard deviation of the portfolio is
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10-10. 
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	Expected return of a stock
	0.05

	Standard Deviation of a stock
	0.122474


	Number of Stocks
	Type S
	Type I

	1
	12.25%
	12.25%

	2
	12.25%
	8.66%

	3
	12.25%
	7.07%

	4
	12.25%
	6.12%

	5
	12.25%
	5.48%

	6
	12.25%
	5.00%

	7
	12.25%
	4.63%

	8
	12.25%
	4.33%

	9
	12.25%
	4.08%

	10
	12.25%
	3.87%

	11
	12.25%
	3.69%

	12
	12.25%
	3.54%

	13
	12.25%
	3.40%

	14
	12.25%
	3.27%

	15
	12.25%
	3.16%

	16
	12.25%
	3.06%

	17
	12.25%
	2.97%

	18
	12.25%
	2.89%

	19
	12.25%
	2.81%

	20
	12.25%
	2.74%

	21
	12.25%
	2.67%

	22
	12.25%
	2.61%

	23
	12.25%
	2.55%

	24
	12.25%
	2.50%

	25
	12.25%
	2.45%

	26
	12.25%
	2.40%

	27
	12.25%
	2.36%

	28
	12.25%
	2.31%

	(Continues)
	
	

	(Continued)
	
	

	Number of Stocks
	Type S
	Type I

	29
	12.25%
	2.27%

	30
	12.25%
	2.24%

	31
	12.25%
	2.20%

	32
	12.25%
	2.17%

	33
	12.25%
	2.13%

	34
	12.25%
	2.10%

	35
	12.25%
	2.07%

	36
	12.25%
	2.04%

	37
	12.25%
	2.01%

	38
	12.25%
	1.99%

	39
	12.25%
	1.96%

	40
	12.25%
	1.94%

	41
	12.25%
	1.91%

	42
	12.25%
	1.89%

	43
	12.25%
	1.87%

	44
	12.25%
	1.85%

	45
	12.25%
	1.83%

	46
	12.25%
	1.81%

	47
	12.25%
	1.79%

	48
	12.25%
	1.77%

	49
	12.25%
	1.75%

	50
	12.25%
	1.73%

	51
	12.25%
	1.71%

	52
	12.25%
	1.70%

	53
	12.25%
	1.68%

	54
	12.25%
	1.67%

	55
	12.25%
	1.65%

	56
	12.25%
	1.64%

	57
	12.25%
	1.62%

	58
	12.25%
	1.61%

	59
	12.25%
	1.59%

	60
	12.25%
	1.58%

	61
	12.25%
	1.57%

	62
	12.25%
	1.56%

	63
	12.25%
	1.54%

	64
	12.25%
	1.53%

	65
	12.25%
	1.52%

	66
	12.25%
	1.51%

	67
	12.25%
	1.50%

	68
	12.25%
	1.49%

	69
	12.25%
	1.47%

	70
	12.25%
	1.46%

	71
	12.25%
	1.45%

	72
	12.25%
	1.44%

	73
	12.25%
	1.43%

	74
	12.25%
	1.42%

	75
	12.25%
	1.41%

	(Continues)
	
	

	(Continued)
	
	

	Number of Stocks
	Type S
	Type I

	76
	12.25%
	1.40%

	77
	12.25%
	1.40%

	78
	12.25%
	1.39%

	79
	12.25%
	1.38%

	80
	12.25%
	1.37%

	81
	12.25%
	1.36%

	82
	12.25%
	1.35%

	83
	12.25%
	1.34%

	84
	12.25%
	1.34%

	85
	12.25%
	1.33%

	86
	12.25%
	1.32%

	87
	12.25%
	1.31%

	88
	12.25%
	1.31%

	89
	12.25%
	1.30%

	90
	12.25%
	1.29%

	91
	12.25%
	1.28%

	92
	12.25%
	1.28%

	93
	12.25%
	1.27%

	94
	12.25%
	1.26%

	95
	12.25%
	1.26%

	96
	12.25%
	1.25%

	97
	12.25%
	1.24%

	98
	12.25%
	1.24%

	99
	12.25%
	1.23%


10-11. Investors can costlessly remove diversifiable risk from their portfolio by diversifying.  They therefore do not demand a risk premium for it.


a. Diversifiable Risk


b. Systematic Risk


c. Diversifiable Risk


d. Diversifiable Risk

10-12. An efficient portfolio is any portfolio that only contains systemic risk—it contains no diversifiable risk.


10-13. Beta measures the amount of systemic risk in a stock


a. 
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c. A firm that moves independently has no systemic risk so Beta = 0

A. E[RM] = ½ (30%) + ½ (-10%) = 10%

i.. E[R] = 4% + 1.5 (10% - 4%) = 13%

ii. Actual Expected return =

 (43% - 17%) / 2 = 13%

B i. . E[R] = 4% - 1(10% - 4%) = -2%

ii. Actual l expected Return =

 (-22% + 18%) / 2 = -2%
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b. 
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10-14. 
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10-23.
a.
This statement is inconsistent with both.

b.
This statement is consistent with both.

c.
This statement is inconsistent with the CAPM but not necessarily with efficient capital markets.
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		Expected return of a stock		0.05				Number of Stocks		Type S		Type I

		Standard Deviation of a stock		0.1224744871				1		12.25%		12.25%

								2		12.25%		8.66%

								3		12.25%		7.07%

								4		12.25%		6.12%

								5		12.25%		5.48%

								6		12.25%		5.00%

								7		12.25%		4.63%

								8		12.25%		4.33%

								9		12.25%		4.08%

								10		12.25%		3.87%

								11		12.25%		3.69%

								12		12.25%		3.54%

								13		12.25%		3.40%

								14		12.25%		3.27%

								15		12.25%		3.16%

								16		12.25%		3.06%

								17		12.25%		2.97%

								18		12.25%		2.89%

								19		12.25%		2.81%

								20		12.25%		2.74%

								21		12.25%		2.67%

								22		12.25%		2.61%

								23		12.25%		2.55%

								24		12.25%		2.50%

								25		12.25%		2.45%

								26		12.25%		2.40%

								27		12.25%		2.36%

								28		12.25%		2.31%

								29		12.25%		2.27%

								30		12.25%		2.24%

								31		12.25%		2.20%

								32		12.25%		2.17%

								33		12.25%		2.13%

								34		12.25%		2.10%

								35		12.25%		2.07%

								36		12.25%		2.04%

								37		12.25%		2.01%

								38		12.25%		1.99%

								39		12.25%		1.96%

								40		12.25%		1.94%

								41		12.25%		1.91%

								42		12.25%		1.89%

								43		12.25%		1.87%

								44		12.25%		1.85%

								45		12.25%		1.83%

								46		12.25%		1.81%

								47		12.25%		1.79%

								48		12.25%		1.77%

								49		12.25%		1.75%

								50		12.25%		1.73%

								51		12.25%		1.71%

								52		12.25%		1.70%

								53		12.25%		1.68%

								54		12.25%		1.67%

								55		12.25%		1.65%

								56		12.25%		1.64%

								57		12.25%		1.62%

								58		12.25%		1.61%

								59		12.25%		1.59%

								60		12.25%		1.58%

								61		12.25%		1.57%

								62		12.25%		1.56%

								63		12.25%		1.54%

								64		12.25%		1.53%

								65		12.25%		1.52%

								66		12.25%		1.51%

								67		12.25%		1.50%

								68		12.25%		1.49%

								69		12.25%		1.47%

								70		12.25%		1.46%

								71		12.25%		1.45%

								72		12.25%		1.44%

								73		12.25%		1.43%

								74		12.25%		1.42%

								75		12.25%		1.41%

								76		12.25%		1.40%

								77		12.25%		1.40%

								78		12.25%		1.39%

								79		12.25%		1.38%

								80		12.25%		1.37%

								81		12.25%		1.36%

								82		12.25%		1.35%

								83		12.25%		1.34%

								84		12.25%		1.34%

								85		12.25%		1.33%

								86		12.25%		1.32%

								87		12.25%		1.31%

								88		12.25%		1.31%

								89		12.25%		1.30%

								90		12.25%		1.29%

								91		12.25%		1.28%

								92		12.25%		1.28%

								93		12.25%		1.27%

								94		12.25%		1.26%

								95		12.25%		1.26%

								96		12.25%		1.25%

								97		12.25%		1.24%

								98		12.25%		1.24%

								99		12.25%		1.23%
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		Problem 5.5														Problem 5.6														Problem 5.8

		Ford Motor Co (F)														Ford Motor Co (F)														Ford Motor Co (F)

		Month		Stock Price		Dividend				Return		1+R				Month		Stock Price		Dividend				Return						Month		Stock Price		Dividend				Return

		Aug-97		43.000		0.000				0.05199		1.05199				Aug-97		43.000		0.000				0.05199						Aug-97		43.000		0.000				0.05199

		Jul-97		40.875		0.420				0.08671		1.08671				Jul-97		40.875		0.420				0.08671						Jul-97		40.875		0.420				0.08671

		Jun-97		38.000		0.000				0.01333		1.01333				Jun-97		38.000		0.000				0.01333						Jun-97		38.000		0.000				0.01333

		May-97		37.500		0.000				0.07914		1.07914				May-97		37.500		0.000				0.07914						May-97		37.500		0.000				0.07914

		Apr-97		34.750		0.420				0.12096		1.12096				Apr-97		34.750		0.420				0.12096						Apr-97		34.750		0.420				0.12096

		Mar-97		31.375		0.000				-0.04563		0.95437				Mar-97		31.375		0.000				-0.04563						Mar-97		31.375		0.000				-0.04563

		Feb-97		32.875		0.000				0.02335		1.02335				Feb-97		32.875		0.000				0.02335						Feb-97		32.875		0.000				0.02335

		Jan-97		32.125		0.385				0.00806		1.00806				Jan-97		32.125		0.385				0.00806						Jan-97		32.125		0.385				0.00806

		Dec-96		32.250		0.000				-0.01527		0.98473				Dec-96		32.250		0.000				-0.01527						Dec-96		32.250		0.000				-0.01527

		Nov-96		32.750		0.000				0.04800		1.04800				Nov-96		32.750		0.000				0.04800						Nov-96		32.750		0.000				0.04800

		Oct-96		31.250		0.385				0.01232		1.01232				Oct-96		31.250		0.385				0.01232						Oct-96		31.250		0.385				0.01232

		Sep-96		31.250		0.000				-0.06716		0.93284				Sep-96		31.250		0.000				-0.06716						Sep-96		31.250		0.000				-0.06716

		Aug-96		33.500		0.000				0.03475		1.03475				Aug-96		33.500		0.000				0.03475						Aug-96		33.500		0.000				0.03475

		Jul-96		32.375		0.385				0.01189		1.01189				Jul-96		32.375		0.385				0.01189						Jul-96		32.375		0.385				0.01189

		Jun-96		32.375		0.000				-0.11301		0.88699				Jun-96		32.375		0.000				-0.11301						Jun-96		32.375		0.000				-0.11301

		May-96		36.500		0.000				0.01742		1.01742				May-96		36.500		0.000				0.01742						May-96		36.500		0.000				0.01742

		Apr-96		35.875		0.350				0.05382		1.05382				Apr-96		35.875		0.350				0.05382						Apr-96		35.875		0.350				0.05382

		Mar-96		34.375		0.000				0.10000		1.10000				Mar-96		34.375		0.000				0.10000						Mar-96		34.375		0.000				0.10000

		Feb-96		31.250		0.000				0.05932		1.05932				Feb-96		31.250		0.000				0.05932						Feb-96		31.250		0.000				0.05932

		Jan-96		29.500		0.350				0.03377		1.03377				Jan-96		29.500		0.350				0.03377						Jan-96		29.500		0.350				0.03377

		Dec-95		28.875		0.000				0.02212		1.02212				Dec-95		28.875		0.000				0.02212						Dec-95		28.875		0.000				0.02212

		Nov-95		28.250		0.000				-0.01739		0.98261				Nov-95		28.250		0.000				-0.01739						Nov-95		28.250		0.000				-0.01739

		Oct-95		28.750		0.350				-0.06506		0.93494				Oct-95		28.750		0.350				-0.06506						Oct-95		28.750		0.350				-0.06506

		Sep-95		31.125		0.000				0.01220		1.01220				Sep-95		31.125		0.000				0.01220						Sep-95		31.125		0.000				0.01220

		Aug-95		30.750		0.000				0.06034		1.06034				Aug-95		30.750		0.000				0.06034						Aug-95		30.750		0.000				0.06034

		Jul-95		29.000		0.310				-0.01479		0.98521				Jul-95		29.000		0.310				-0.01479						Jul-95		29.000		0.310				-0.01479

		Jun-95		29.750		0.000				0.01709		1.01709				Jun-95		29.750		0.000				0.01709						Jun-95		29.750		0.000				0.01709

		May-95		29.250		0.000				0.07834		1.07834				May-95		29.250		0.000				0.07834						May-95		29.250		0.000				0.07834

		Apr-95		27.125		0.310				0.02084		1.02084				Apr-95		27.125		0.310				0.02084						Apr-95		27.125		0.310				0.02084

		Mar-95		26.875		0.000				0.02871		1.02871				Mar-95		26.875		0.000				0.02871						Mar-95		26.875		0.000				0.02871

		Feb-95		26.125		0.000				0.03465		1.03465				Feb-95		26.125		0.000				0.03465						Feb-95		26.125		0.000				0.03465

		Jan-95		25.250		0.260				-0.08484		0.91516				Jan-95		25.250		0.260				-0.08484						Jan-95		25.250		0.260				-0.08484

		Dec-94		27.875		0.000				0.02765		1.02765				Dec-94		27.875		0.000				0.02765						Dec-94		27.875		0.000				0.02765

		Nov-94		27.125		0.000				-0.08051		0.91949				Nov-94		27.125		0.000				-0.08051						Nov-94		27.125		0.000				-0.08051

		Oct-94		29.500		0.260				0.07243		1.07243				Oct-94		29.500		0.260				0.07243						Oct-94		29.500		0.260				0.07243

		Sep-94		27.750		0.000				-0.05128		0.94872				Sep-94		27.750		0.000				-0.05128						Sep-94		27.750		0.000				-0.05128

		Aug-94		29.250		0.000										Aug-94		29.250		0.000										Aug-94		29.250		0.000

		Total Return (product of 1+R's)										1.67893				Average Monthly Return								1.60%						Average Monthly Return										1.60%

		Equivalent Monthly return = (Total Return)^(1/36)-1 =										1.45%				Std Dev of Monthly Return								5.46%						Std Dev of Monthly Return										5.46%

																														Std Error of Estimate = (Std Dev)/sqrt(36) =										0.91%

																														95% Confidence Interval of average monthly return										-0.22%		3.41%
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		Problem 5.5														Problem 5.6														Problem 5.8

		Ford Motor Co (F)														Ford Motor Co (F)														Ford Motor Co (F)

		Month		Stock Price		Dividend				Return		1+R				Month		Stock Price		Dividend				Return						Month		Stock Price		Dividend				Return

		Aug-97		43.000		0.000				0.05199		1.05199				Aug-97		43.000		0.000				0.05199						Aug-97		43.000		0.000				0.05199

		Jul-97		40.875		0.420				0.08671		1.08671				Jul-97		40.875		0.420				0.08671						Jul-97		40.875		0.420				0.08671

		Jun-97		38.000		0.000				0.01333		1.01333				Jun-97		38.000		0.000				0.01333						Jun-97		38.000		0.000				0.01333

		May-97		37.500		0.000				0.07914		1.07914				May-97		37.500		0.000				0.07914						May-97		37.500		0.000				0.07914

		Apr-97		34.750		0.420				0.12096		1.12096				Apr-97		34.750		0.420				0.12096						Apr-97		34.750		0.420				0.12096

		Mar-97		31.375		0.000				-0.04563		0.95437				Mar-97		31.375		0.000				-0.04563						Mar-97		31.375		0.000				-0.04563

		Feb-97		32.875		0.000				0.02335		1.02335				Feb-97		32.875		0.000				0.02335						Feb-97		32.875		0.000				0.02335

		Jan-97		32.125		0.385				0.00806		1.00806				Jan-97		32.125		0.385				0.00806						Jan-97		32.125		0.385				0.00806

		Dec-96		32.250		0.000				-0.01527		0.98473				Dec-96		32.250		0.000				-0.01527						Dec-96		32.250		0.000				-0.01527

		Nov-96		32.750		0.000				0.04800		1.04800				Nov-96		32.750		0.000				0.04800						Nov-96		32.750		0.000				0.04800

		Oct-96		31.250		0.385				0.01232		1.01232				Oct-96		31.250		0.385				0.01232						Oct-96		31.250		0.385				0.01232

		Sep-96		31.250		0.000				-0.06716		0.93284				Sep-96		31.250		0.000				-0.06716						Sep-96		31.250		0.000				-0.06716

		Aug-96		33.500		0.000				0.03475		1.03475				Aug-96		33.500		0.000				0.03475						Aug-96		33.500		0.000				0.03475

		Jul-96		32.375		0.385				0.01189		1.01189				Jul-96		32.375		0.385				0.01189						Jul-96		32.375		0.385				0.01189

		Jun-96		32.375		0.000				-0.11301		0.88699				Jun-96		32.375		0.000				-0.11301						Jun-96		32.375		0.000				-0.11301

		May-96		36.500		0.000				0.01742		1.01742				May-96		36.500		0.000				0.01742						May-96		36.500		0.000				0.01742

		Apr-96		35.875		0.350				0.05382		1.05382				Apr-96		35.875		0.350				0.05382						Apr-96		35.875		0.350				0.05382

		Mar-96		34.375		0.000				0.10000		1.10000				Mar-96		34.375		0.000				0.10000						Mar-96		34.375		0.000				0.10000

		Feb-96		31.250		0.000				0.05932		1.05932				Feb-96		31.250		0.000				0.05932						Feb-96		31.250		0.000				0.05932

		Jan-96		29.500		0.350				0.03377		1.03377				Jan-96		29.500		0.350				0.03377						Jan-96		29.500		0.350				0.03377

		Dec-95		28.875		0.000				0.02212		1.02212				Dec-95		28.875		0.000				0.02212						Dec-95		28.875		0.000				0.02212

		Nov-95		28.250		0.000				-0.01739		0.98261				Nov-95		28.250		0.000				-0.01739						Nov-95		28.250		0.000				-0.01739

		Oct-95		28.750		0.350				-0.06506		0.93494				Oct-95		28.750		0.350				-0.06506						Oct-95		28.750		0.350				-0.06506

		Sep-95		31.125		0.000				0.01220		1.01220				Sep-95		31.125		0.000				0.01220						Sep-95		31.125		0.000				0.01220

		Aug-95		30.750		0.000				0.06034		1.06034				Aug-95		30.750		0.000				0.06034						Aug-95		30.750		0.000				0.06034

		Jul-95		29.000		0.310				-0.01479		0.98521				Jul-95		29.000		0.310				-0.01479						Jul-95		29.000		0.310				-0.01479

		Jun-95		29.750		0.000				0.01709		1.01709				Jun-95		29.750		0.000				0.01709						Jun-95		29.750		0.000				0.01709

		May-95		29.250		0.000				0.07834		1.07834				May-95		29.250		0.000				0.07834						May-95		29.250		0.000				0.07834

		Apr-95		27.125		0.310				0.02084		1.02084				Apr-95		27.125		0.310				0.02084						Apr-95		27.125		0.310				0.02084

		Mar-95		26.875		0.000				0.02871		1.02871				Mar-95		26.875		0.000				0.02871						Mar-95		26.875		0.000				0.02871

		Feb-95		26.125		0.000				0.03465		1.03465				Feb-95		26.125		0.000				0.03465						Feb-95		26.125		0.000				0.03465

		Jan-95		25.250		0.260				-0.08484		0.91516				Jan-95		25.250		0.260				-0.08484						Jan-95		25.250		0.260				-0.08484

		Dec-94		27.875		0.000				0.02765		1.02765				Dec-94		27.875		0.000				0.02765						Dec-94		27.875		0.000				0.02765

		Nov-94		27.125		0.000				-0.08051		0.91949				Nov-94		27.125		0.000				-0.08051						Nov-94		27.125		0.000				-0.08051

		Oct-94		29.500		0.260				0.07243		1.07243				Oct-94		29.500		0.260				0.07243						Oct-94		29.500		0.260				0.07243

		Sep-94		27.750		0.000				-0.05128		0.94872				Sep-94		27.750		0.000				-0.05128						Sep-94		27.750		0.000				-0.05128

		Aug-94		29.250		0.000										Aug-94		29.250		0.000										Aug-94		29.250		0.000

		Total Return (product of 1+R's)										1.67893				Average Monthly Return								1.60%						Average Monthly Return										1.60%

		Equivalent Monthly return = (Total Return)^(1/36)-1 =										1.45%				Std Dev of Monthly Return								5.46%						Std Dev of Monthly Return										5.46%

																														Std Error of Estimate = (Std Dev)/sqrt(36) =										0.91%

																														95% Confidence Interval of average monthly return										-0.22%		3.41%
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