CHAPTER 13: EMPIRICAL EVIDENCE ON SECURITY RETURNS

Note:
For end-of-chapter problems in Chapter 13, the focus is on the estimation procedure.  To keep the exercise feasible, the sample was limited to returns on nine stocks plus a market index and a second factor over a period of 12 years.  The data were generated to conform to a two-factor CAPM so that actual rates of return equal CAPM expectations plus random noise, and the true intercept of the SCL is zero for all stocks.  The exercise will provide a feel for the pitfalls of verifying social-science models.  However, due to the small size of the sample, results are not always consistent with the findings of other studies are reported in the chapter.

1.
Using the regression feature of Excel with the data presented in the text, the first-pass (SCL) estimation results are:

	Stock:
	A
	B
	C
	D
	E
	F
	G
	H
	I

	R Square
	0.06
	0.06
	0.06
	0.37
	0.17
	0.59
	0.06
	0.67
	0.70

	Observations
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Alpha 
	9.00
	-0.63
	-0.64
	-5.05
	0.73
	-4.53
	5.94
	-2.41
	5.92

	Beta
	-0.47
	0.59
	0.42
	1.38
	0.90
	1.78
	0.66
	1.91
	2.08

	t-Alpha
	0.73
	-0.04
	-0.06
	-0.41
	0.05
	-0.45
	0.33
	-0.27
	0.64

	t-Beta
	-0.81
	0.78
	0.78
	2.42
	1.42
	3.83
	0.78
	4.51
	4.81


2. The hypotheses for the second-pass regression for the SML are:

· The intercept is zero; and,

· The slope is equal to the average return on the index portfolio.

3.
The second-pass data from first-pass (SCL) estimates are:

	
	Average Excess Return
	Beta

	A
	5.18
	-0.47

	B
	4.19
	0.59

	C
	2.75
	0.42

	D
	6.15
	1.38

	E
	8.05
	0.90

	F
	9.90
	1.78

	G
	11.32
	0.66

	H
	13.11
	1.91

	I
	22.83
	2.08

	M
	8.12
	


The second-pass regression yields:

	Regression Statistics

	Multiple R
	0.7074

	R Square
	0.5004

	Adjusted R Square
	0.4291

	Standard Error
	4.6234

	Observations
	9


	
	Coefficients
	Standard Error
	t Statistic for=0
	t Statistic for =8.12

	Intercept
	3.92
	2.54
	1.54
	

	Slope
	5.21
	1.97
	2.65
	-1.48


4.
As we saw in the chapter, the intercept is too high (3.92% per year instead of 0) and the slope is too flat (5.21% instead of a predicted value equal to the sample-average risk premium: rM ( rf = 8.12%).  The intercept is not significantly greater than zero (the t-statistic is less than 2) and the slope is not significantly different from its theoretical value (the t-statistic for this hypothesis is (1.48).  This lack of statistical significance is probably due to the small size of the sample.

5.
Arranging the securities in three portfolios based on betas from the SCL estimates, the first pass input data are:

	Year
	ABC
	DEG
	FHI

	1
	15.05
	25.86
	56.69

	2
	-16.76
	-29.74
	-50.85

	3
	19.67
	-5.68
	8.98

	4
	-15.83
	-2.58
	35.41

	5
	47.18
	37.70
	-3.25

	6
	-2.26
	53.86
	75.44

	7
	-18.67
	15.32
	12.50

	8
	-6.35
	36.33
	32.12

	9
	7.85
	14.08
	50.42

	10
	21.41
	12.66
	52.14

	11
	-2.53
	-50.71
	-66.12

	12
	-0.30
	-4.99
	-20.10

	Average
	4.04
	8.51
	15.28

	Std. Dev.
	19.30
	29.47
	43.96


The first-pass (SCL) estimates are:

	
	ABC
	DEG
	FHI

	R Square
	0.04
	0.48
	0.82

	Observations
	12
	12
	12

	Alpha
	2.58
	0.54
	-0.34

	Beta
	0.18
	0.98
	1.92

	t-Alpha
	0.42
	0.08
	-0.06

	t-Beta
	0.62
	3.02
	6.83


Grouping into portfolios has improved the SCL estimates as is evident from the higher R-square for Portfolio DEG and Portfolio FHI.  This means that the beta (slope) is measured with greater precision, reducing the error-in-measurement problem at the expense of leaving fewer observations for the second pass.

The inputs for the second pass regression are:
	
	Average Excess Return
	Beta

	ABC
	4.04
	0.18

	DEH
	8.51
	0.98

	FGI
	15.28
	1.92

	M
	8.12
	


The second-pass estimates are:

	Regression Statistics

	Multiple R
	0.9975

	R Square
	0.9949

	Adjusted R Square
	0.9899

	Standard Error
	0.5693

	Observations
	3


	
	Coefficients
	Standard Error
	t Statistic for =0
	t Statistic for=8.12

	Intercept
	2.62
	0.58
	4.55
	

	Slope
	6.47
	0.46
	14.03
	-3.58


Despite the decease in the intercept and the increase in slope, the intercept is now significantly positive, and the slope is significantly less than the hypothesized value by more than three times the standard error.

6.
Roll’s critique suggests that the problem begins with the market index, which is not the theoretical portfolio against which the second pass regression should hold.  Hence, even if the relationship is valid with respect to the true (unknown) index, we may not find it.  As a result, the second pass relationship may be meaningless.
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7.

Except for Stock I, which realized an extremely positive surprise, the CML shows that the index dominates all other securities, and the three portfolios dominate all individual stocks.  The power of diversification is evident despite the very small sample size.

8.
The first-pass (SCL) regression results are summarized below:

	
	A
	B
	C
	D
	E
	F
	G
	H
	I

	R-Square
	0.07
	0.36
	0.11
	0.44
	0.24
	0.84
	0.12
	0.68
	0.71

	Observations
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Intercept
	9.19
	-1.89
	-1.00
	-4.48
	0.17
	-3.47
	5.32
	-2.64
	5.66

	Beta M
	-0.47
	0.58
	0.41
	1.39
	0.89
	1.79
	0.65
	1.91
	2.08

	Beta F
	-0.35
	2.33
	0.67
	-1.05
	1.03
	-1.95
	1.15
	0.43
	0.48

	t- Intercept
	0.71
	-0.13
	-0.08
	-0.37
	0.01
	-0.52
	0.29
	-0.28
	0.59

	t-Beta M
	-0.77
	0.87
	0.75
	2.46
	1.40
	5.80
	0.75
	4.35
	4.65

	t-Beta F
	-0.34
	2.06
	0.71
	-1.08
	0.94
	-3.69
	0.77
	0.57
	0.63


9. The hypotheses for the second-pass regression for the two-factor SML are:

· The intercept is zero;

· The market-index slope coefficient equals the market-index average return; and,

· The factor slope coefficient equals the average return on the factor.

(Note that the first two hypotheses are the same as those for the single factor model.)

10.
The inputs for the second pass regression are:

	
	Average

Excess Return
	Beta M
	Beta F

	A
	5.18
	-0.47
	-0.35

	B
	4.19
	0.58
	2.33

	C
	2.75
	0.41
	0.67

	D
	6.15
	1.39
	-1.05

	E
	8.05
	0.89
	1.03

	F
	9.90
	1.79
	-1.95

	G
	11.32
	0.65
	1.15

	H
	13.11
	1.91
	0.43

	I
	22.83
	2.08
	0.48

	M
	8.12
	
	

	F
	0.60
	
	


The second-pass regression yields:
	Regression Statistics

	Multiple R
	0.7234

	R Square
	0.5233

	Adjusted R Square
	0.3644

	Standard Error
	4.8786

	Observations
	9


	
	Coefficients
	Standard Error
	t Statistic for  =0
	t Statistic for =8.12
	t Statistic for =0.6

	Intercept
	3.35
	2.88
	1.16
	
	

	Beta M
	5.53
	2.16
	2.56
	-1.20
	

	Beta F
	0.80
	1.42
	0.56
	
	0.14


These results are slightly better than those for the single factor test; that is, the intercept is smaller and the slope on M is slightly greater.  We cannot expect a great improvement since the factor we added does not appear to carry a large risk premium (average excess return is less than 1%), and its effect on mean returns is therefore small.  The data do not reject the second factor because the slope is close to the average excess return and the difference is less than one standard error.  However, with this sample size, the power of this test is extremely low.

11.
When we use the actual factor, we implicitly assume that investors can perfectly replicate it, that is, they can invest in a portfolio that is perfectly correlated with the factor.  When this is not possible, one cannot expect the CAPM equation (the second pass regression) to hold.  Investors can use a replicating portfolio (a proxy for the factor) that maximizes the correlation with the factor.  The CAPM equation is then expected to hold with respect to the proxy portfolio.

Using the bordered covariance matrix of the nine stocks and the Excel Solver we produce a proxy portfolio for factor F, denoted PF.   To preserve the scale, we include constraints that require the nine weights to be in the range of [-1,1] and that the mean equal the factor mean of 0.60%.  The resultant weights for the proxy and period returns are:

	Proxy Portfolio for Factor F (PF)

	
	Weights on Universe Stocks
	Year
	PF Holding Period Returns

	A
	-0.14
	1
	-33.51

	B
	1.00
	2
	62.78

	C
	0.95
	3
	9.87

	D
	-0.35
	4
	-153.56

	E
	0.16
	5
	200.76

	F
	-1.00
	6
	-36.62

	G
	0.13
	7
	-74.34

	H
	0.19
	8
	-10.84

	I
	0.06
	9
	28.11

	
	
	10
	59.51

	
	
	11
	-59.15

	
	
	12
	14.22

	
	
	Average
	0.60


This proxy (PF) has an R-square with the actual factor of 0.80.

We next perform the first pass regressions for the two factor model using PF instead of P:

	
	A
	B
	C
	D
	E
	F
	G
	H
	I

	R-square
	0.08
	0.55
	0.20
	0.43
	0.33
	0.88
	0.16
	0.71
	0.72

	Observations
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Intercept
	9.28
	-2.53
	-1.35
	-4.45
	-0.23
	-3.20
	4.99
	-2.92
	5.54

	Beta M
	-0.50
	0.80
	0.49
	1.32
	1.00
	1.64
	0.76
	1.97
	2.12

	Beta PF
	-0.06
	0.42
	0.16
	-0.13
	0.21
	-0.29
	0.21
	0.11
	0.08

	t- Intercept
	0.72
	-0.21
	-0.12
	-0.36
	-0.02
	-0.55
	0.27
	-0.33
	0.58

	t-Beta M
	-0.83
	1.43
	0.94
	2.29
	1.66
	6.00
	0.90
	4.67
	4.77

	t-Beta PF
	-0.44
	3.16
	1.25
	-0.97
	1.47
	-4.52
	1.03
	1.13
	0.78


Note that the betas of the nine stocks on M and the proxy (PF) are different from those in the first pass when we use the actual proxy.

The first-pass regression for the two-factor model with the proxy yields:

	
	Average Excess Return
	Beta M
	Beta PF

	A
	5.18
	-0.50
	-0.06

	B
	4.19
	0.80
	0.42

	C
	2.75
	0.49
	0.16

	D
	6.15
	1.32
	-0.13

	E
	8.05
	1.00
	0.21

	F
	9.90
	1.64
	-0.29

	G
	11.32
	0.76
	0.21

	H
	13.11
	1.97
	0.11

	I
	22.83
	2.12
	0.08

	M
	8.12
	
	

	PF
	0.6
	
	


The second-pass regression yields:
	Regression Statistics

	Multiple R
	0.71

	R Square
	0.51

	Adjusted R Square
	0.35

	Standard Error
	4.95

	Observations
	9


	
	Coefficients
	Standard Error
	t Statistic for  =0
	t Statistic for =8.12
	t Statistic for =0.6

	Intercept
	3.50
	2.99
	1.17
	
	

	Beta M
	5.39
	2.18
	2.48
	-1.25
	

	Beta PF
	0.26
	8.36
	0.03
	
	-0.04


We can see that the results are similar to, but slightly inferior to, those with the actual factor, since the intercept is larger and the slope coefficient smaller.  Note also that we use here an in-sample test rather than tests with future returns, which is more forgiving than an out-of-sample test.

12.
(i) Betas are estimated with respect to market indexes that are proxies for the true market portfolio, which is inherently unobservable.

(ii) Empirical tests of the CAPM show that average returns are not related to beta in the manner predicted by the theory.  The empirical SML is flatter than the theoretical one.

(iii) Multi-factor models of security returns show that beta, which is a one-dimensional measure of risk, may not capture the true risk of the stock of portfolio.

13.
a.
The basic procedure in portfolio evaluation is to compare the returns on a managed portfolio to the return expected on an unmanaged portfolio having the same risk, using the SML.  That is, expected return is calculated from:

E(rP ) = rf + P [E(rM ) – rf ]

where rf is the risk-free rate, E(rM ) is the expected return for the unmanaged portfolio (or the market portfolio), and P is the beta coefficient (or systematic risk) of the managed portfolio.  The performance benchmark then is the unmanaged portfolio.  The typical proxy for this unmanaged portfolio is an aggregate stock market index such as the S&P 500.

b.
The benchmark error might occur when the unmanaged portfolio used in the evaluation process is not “optimized.”  That is, market indices, such as the S&P 500, chosen as benchmarks are not on the manager’s ex ante mean/variance efficient frontier.

c.
Your graph should show an efficient frontier obtained from actual returns, and a different one that represents (unobserved) ex-ante expectations.  The CML and SML generated from actual returns do not conform to the CAPM predictions, while the hypothesized lines do conform to the CAPM.

d.
The answer to this question depends on one’s prior beliefs.  Given a consistent track record, an agnostic observer might conclude that the data support the claim of superiority.  Other observers might start with a strong prior that, since so many managers are attempting to beat a passive portfolio, a small number are bound to produce seemingly convincing track records.

e.
The question is really whether the CAPM is at all testable.  The problem is that even a slight inefficiency in the benchmark portfolio may completely invalidate any test of the expected return-beta relationship.  It appears from Roll’s argument that the best guide to the question of the validity of the CAPM is the difficulty of beating a passive strategy.

14. The effect of an incorrectly specified market proxy is that the beta of Black’s portfolio is likely to be underestimated (i.e., too low) relative to the beta calculated based on the “true” market portfolio.  This is because the Dow Jones Industrial Average (DJIA), and other market proxies, are likely to have less diversification and therefore a higher variance of returns than the “true” market portfolio as specified by the capital asset pricing model.  Consequently, beta computed using an overstated variance will be underestimated.  This result is clear from the following formula:
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An incorrectly specified market proxy is likely to produce a slope for the security market line (i.e., the market risk premium) that is underestimated relative to the “true” market portfolio.  This results from the fact that the “true” market portfolio is likely to be more efficient (plotting on a higher return point for the same risk) than the DJIA and similarly misspecified market proxies.  Consequently, the proxy-based SML would offer less expected return per unit of risk.
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q1-q4

		DATA FOR EXERCISE: TEST OF THE SINGLE, AND TWO FACTOR  CAPM

						Excess Returns (%)

												Stocks

		Year		Market Index		A		B		C		D		E		F		G		H		I

		1		29.65		33.88		-25.20		36.48		42.89		-39.89		39.67		74.57		40.22		90.19				2nd pass -- stocks

		2		-11.91		-49.87		24.70		-25.11		-54.39		44.92		-54.33		-79.76		-71.58		-26.64

		3		14.73		65.14		-25.04		18.91		-39.86		-3.91		-5.69		26.73		14.49		18.14				avg return		beta

		4		27.68		14.46		-38.64		-23.31		-0.72		-3.21		92.39		-3.82		13.74		0.09				5.18		-0.47

		5		5.18		15.67		61.93		63.95		-32.82		44.26		-42.96		101.67		24.24		8.98				4.19		0.59

		6		25.97		-32.17		44.94		-19.56		69.42		90.43		76.72		1.72		77.22		72.38				2.75		0.42

		7		10.64		-31.55		-74.65		50.18		74.52		15.38		21.95		-43.95		-13.40		28.95				6.15		1.38

		8		1.02		-23.79		47.02		-42.28		28.61		-17.64		28.83		98.01		28.12		39.41				8.05		0.90

		9		18.82		-4.59		28.69		-0.54		2.32		42.36		18.93		-2.45		37.65		94.67				9.90		1.78

		10		23.92		-8.03		48.61		23.65		26.26		-3.65		23.31		15.36		80.59		52.51				11.32		0.66

		11		-41.61		78.22		-85.02		-0.79		-68.70		-85.71		-45.64		2.27		-72.47		-80.26				13.11		1.91

		12		-6.64		4.75		42.95		-48.60		26.27		13.24		-34.34		-54.47		-1.50		-24.46				22.83		2.08

				8.12		5.18		4.19		2.75		6.15		8.05		9.90		11.32		13.11		22.83

						A		B		C		D		E		F		G		H		I				SUMMARY OUTPUT

				R Square		0.06		0.06		0.06		0.37		0.17		0.59		0.06		0.67		0.70

				Intercept		9.00		-0.63		-0.64		-5.05		0.73		-4.53		5.94		-2.41		5.92				Regression Statistics

				Beta		-0.47		0.59		0.42		1.38		0.90		1.78		0.66		1.91		2.08				Multiple R		0.7074

				t-Intercept		0.73		-0.04		-0.06		-0.41		0.05		-0.45		0.33		-0.27		0.64				R Square		0.5005

				t-Beta		-0.81		0.78		0.78		2.42		1.42		3.83		0.78		4.51		4.81				Adjusted R Square		0.4291

																										Standard Error		4.6234

																										Observations		9

		SUMMARY OUTPUT																								ANOVA

																												df		SS		MS		F		Significance F

		Regression Statistics																								Regression		1		149.9156040433		149.9156040433		7.0132245145		0.0330255123

		Multiple R		0.2493663222																						Residual		7		149.6329150925		21.3761307275

		R Square		0.0621835626																						Total		8		299.5485191358

		Adjusted R Square		-0.0315980811

		Standard Error		39.7330084802																								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Observations		12																						Intercept		3.92		2.54		1.54		0.1666342974		-2.0872313872		9.933228826		-2.0872313872		9.933228826

																										X Variable 1		5.21		1.97		2.65		0.0330255123		0.5574898509		9.8531785309		0.5574898509		9.8531785309

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		1046.7926378266		1046.7926378266		0.6630675275		0.434441478

		Residual		10		15787.1196288401		1578.711962884

		Total		11		16833.9122666667

				Coefficients		Standard Error		t Stat		P-value		Lower 95%

		Intercept		8.9969458388		12.3923346728		0.7260089464		0.4844786251		-18.6149012906

		Market Index		-0.4704294517		0.5777176334		-0.8142895845		0.434441478		-1.7576647789

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.2395899398

		R Square		0.0574033392

		Adjusted R Square		-0.0368563268

		Standard Error		52.3300339156

		Observations		12

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		1667.6821955591		1667.6821955591		0.6089915403		0.4532436014

		Residual		10		27384.3244961076		2738.4324496108

		Total		11		29052.0066916667

				Coefficients		Standard Error		t Stat		P-value		Lower 95%

		Intercept		-0.6311023916		16.3212230467		-0.0386675919		0.9699164779		-36.9970598669

		Market Index		0.5937735115		0.760878285		0.7803791004		0.4532436014		-1.1015692502

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.2382746029

		R Square		0.0567747864

		Adjusted R Square		-0.037547735

		Standard Error		36.9459171819

		Observations		12

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		821.6238025276		821.6238025276		0.6019218485		0.4558023103

		Residual		10		13650.0079641391		1365.0007964139

		Total		11		14471.6317666667

				Coefficients		Standard Error		t Stat		P-value		Lower 95%

		Intercept		-0.6362193382		11.5230683008		-0.0552126675		0.9570565758		-26.3112199563

		Market Index		0.4167740591		0.5371933477		0.7758362253		0.4558023103		-0.780167517

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.6084407349

		R Square		0.3702001279

		Adjusted R Square		0.3072201407

		Standard Error		39.1254252359

		Observations		12

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		8998.1274010892		8998.1274010892		5.8780597515		0.0357869726

		Residual		10		15307.9889989108		1530.7988998911

		Total		11		24306.1164

				Coefficients		Standard Error		t Stat		P-value		Lower 95%

		Intercept		-5.050588448		12.2028354329		-0.4138864673		0.6876942279		-32.2402048856

		Market Index		1.379241266		0.5688833778		2.4244710251		0.0357869726		0.1116898905

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.4098903576

		R Square		0.1680101053

		Adjusted R Square		0.0848111158

		Standard Error		43.6213560466

		Observations		12

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		3842.5159331914		3842.5159331914		2.0193767535		0.1857273434

		Residual		10		19028.2270334752		1902.8227033475

		Total		11		22870.7429666667

				Coefficients		Standard Error		t Stat		P-value		Lower 95%

		Intercept		0.7289817405		13.6050720469		0.0535816156		0.9583238237		-29.585013117

		Market Index		0.9013054809		0.6342541767		1.4210477661		0.1857273434		-0.5119011367

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.7710340492

		R Square		0.594493505

		Adjusted R Square		0.5539428555

		Standard Error		31.9193683635

		Observations		12

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		14936.810699436		14936.810699436		14.6605174625		0.0033248018

		Residual		10		10188.4607672307		1018.8460767231

		Total		11		25125.2714666667

				Coefficients		Standard Error		t Stat		P-value		Lower 95%

		Intercept		-4.5275763777		9.9553371475		-0.4547888545		0.6589743182		-26.7094536992

		Market Index		1.7770232584		0.464107367		3.8289055176		0.0033248018		0.7429274235

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.2397682973

		R Square		0.0574888364

		Adjusted R Square		-0.03676228

		Standard Error		58.4147689926

		Observations		12

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		2081.3367020871		2081.3367020871		0.6099539042		0.4528971703

		Residual		10		34122.8523645796		3412.285236458

		Total		11		36204.1890666667

				Coefficients		Standard Error		t Stat		P-value		Lower 95%

		Intercept		5.9364701888		18.2189920895		0.32583966		0.7512615876		-34.6579809546

		Market Index		0.6633387146		0.8493502855		0.7809954572		0.4528971703		-1.2291319831

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.8188797513

		R Square		0.6705640471

		Adjusted R Square		0.6376204518

		Standard Error		29.1339452304

		Observations		12

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		17276.9815531404		17276.9815531404		20.3549139454		0.0011227341

		Residual		10		8487.8676468595		848.786764686

		Total		11		25764.8492

				Coefficients		Standard Error		t Stat		P-value		Lower 95%

		Intercept		-2.410249755		9.0865910598		-0.265253464		0.7962019458		-22.6564398309

		Market Index		1.9111646697		0.4236073364		4.5116420453		0.0011227341		0.9673085421

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.8354729816

		R Square		0.698015103

		Adjusted R Square		0.6678166133

		Standard Error		29.7909500024

		Observations		12

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		20513.903179519		20513.903179519		23.1142388194		0.0007152807

		Residual		10		8875.007020481		887.5007020481

		Total		11		29388.9102

				Coefficients		Standard Error		t Stat		P-value		Lower 95%

		Intercept		5.9182355268		9.2915043882		0.6369512707		0.5384639624		-14.7845299765

		Market Index		2.082515892		0.4331601807		4.8077269909		0.0007152807		1.1173746973
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		Data

						Excess Returns (%)																		Beta portfolios								CML

												Stocks												Small		Medium		Large

		Year		Market Index		A		B		C		D		E		F		G		H		I		ABC		DEG		FHI				SD		Average

		1		29.65		33.88		-25.20		36.48		42.89		-39.89		39.67		74.57		40.22		90.19		15.05		25.86		56.69		Index		20.74		8.12

		2		-11.91		-49.87		24.70		-25.11		-54.39		44.92		-54.33		-79.76		-71.58		-26.64		-16.76		-29.74		-50.85		A		39.12		5.18

		3		14.73		65.14		-25.04		18.91		-39.86		-3.91		-5.69		26.73		14.49		18.14		19.67		-5.68		8.98		B		51.39		4.19

		4		27.68		14.46		-38.64		-23.31		-0.72		-3.21		92.39		-3.82		13.74		0.09		-15.83		-2.58		35.41		C		36.27		2.75

		5		5.18		15.67		61.93		63.95		-32.82		44.26		-42.96		101.67		24.24		8.98		47.18		37.70		-3.25		D		47.01		6.15

		6		25.97		-32.17		44.94		-19.56		69.42		90.43		76.72		1.72		77.22		72.38		-2.26		53.86		75.44		E		45.60		8.05

		7		10.64		-31.55		-74.65		50.18		74.52		15.38		21.95		-43.95		-13.40		28.95		-18.67		15.32		12.50		F		47.79		9.90

		8		1.02		-23.79		47.02		-42.28		28.61		-17.64		28.83		98.01		28.12		39.41		-6.35		36.33		32.12		G		57.37		11.32

		9		18.82		-4.59		28.69		-0.54		2.32		42.36		18.93		-2.45		37.65		94.67		7.85		14.08		50.42		H		48.40		13.11

		10		23.92		-8.03		48.61		23.65		26.26		-3.65		23.31		15.36		80.59		52.51		21.41		12.66		52.14		I		51.69		22.83

		11		-41.61		78.22		-85.02		-0.79		-68.70		-85.71		-45.64		2.27		-72.47		-80.26		-2.53		-50.71		-66.12		ABC		19.30		4.04

		12		-6.64		4.75		42.95		-48.60		26.27		13.24		-34.34		-54.47		-1.50		-24.46		-0.30		-4.99		-20.10		DEG		29.47		8.51

		Average		8.12		5.18		4.19		2.75		6.15		8.05		9.90		11.32		13.11		22.83		4.04		8.51		15.28		FHI		43.96		15.28

		SD		20.74		39.12		51.39		36.27		47.01		45.60		47.79		57.37		48.40		51.69		19.30		29.47		43.96

		SCL Estimates				-0.47		0.59		0.42		1.38		0.90		1.78		0.66		1.91		2.08		0.18		0.98		1.92

						ABC		DEG		FHI																				2nd pass Porfolios

				Multiple R		0.19		0.69		0.91																				Average		Beta

				R Square		0.04		0.48		0.82																				4.04		0.18

				Adjusted R Square		-0.06		0.42		0.81																				8.51		0.98

				Standard Error		19.86		22.36		19.38																				15.28		1.92

				Observations		12		12		12

				Alpha		2.58		0.54		-0.34

				Beta		0.18		0.98		1.92																				SUMMARY OUTPUT

				t-Alpha		0.42		0.08		-0.06

				t-Beta		0.62		3.02		6.83																				Regression Statistics

																														Multiple R		0.9975

																														R Square		0.9949

																														Adjusted R Square		0.9899

																														Standard Error		0.5693

		ABC																												Observations		3

		SUMMARY OUTPUT

																														ANOVA

		Regression Statistics																														df		SS		MS		F		Significance F

		Multiple R		0.1934688234																										Regression		1		63.7585332629		63.7585332629		196.7324862983		0.0453114387

		R Square		0.0374301856																										Residual		1		0.3240874675		0.3240874675

		Adjusted R Square		-0.0588267958																										Total		2		64.0826207305

		Standard Error		19.8567627513

		Observations		12																												Coefficients		Standard Error		t Stat										Upper 95.0%

																														Intercept		2.62		0.58		4.55										9.9551248333

		ANOVA																												X Variable 1		6.47		0.46		14.03										12.3304852386

				df		SS		MS		F		Significance F

		Regression		1		153.3227628028		153.3227628028		0.38885684		0.5468604407

		Residual		10		3942.9102696046		394.2910269605

		Total		11		4096.2330324074

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		2.5765413697		6.1931290618		0.4160322422		0.6861740135		-11.2226124963		16.3756952356		-11.2226124963		16.3756952356

		Market Index		0.180039373		0.2887171755		0.6235838677		0.5468604407		-0.4632626944		0.8233414403		-0.4632626944		0.8233414403

		DEG

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.6904287128

		R Square		0.4766918075

		Adjusted R Square		0.4243609883

		Standard Error		22.3612153096

		Observations		12																		2nd pass Porfolios

																						Average		Beta

		ANOVA																				4.0385075925		0.1800334885						F		Significance F

				df		SS		MS		F		Significance F										8.507561637		0.9813689301						196.5556529029		0.0453317478

		Regression		1		4554.8172950528		4554.8172950528		9.1091982572		0.0129363846										15.2821539655		1.9236345906

		Residual		10		5000.2395012435		500.0239501243

		Total		11		9555.0567962963																SUMMARY OUTPUT

																														P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%				Regression Statistics								0.1379538603		-4.7136696941		9.9589109416		-4.7136696941		9.9589109416

		Intercept		0.5382878271		6.9742431899		0.0771822565		0.9400009962		-15.0012970767		16.0778727308		-15.0012970767		16.0778727308				Multiple R		0.9974658567						0.0453317478		0.606254495		12.3338569292		0.606254495		12.3338569292

		Market Index		0.9812951538		0.3251318962		3.018144837		0.0129363846		0.2568560186		1.7057342891		0.2568560186		1.7057342891				R Square		0.9949381352

																						Adjusted R Square		0.9898762705

																						Standard Error		0.569599697

		FHI																				Observations		3

		SUMMARY OUTPUT																										MS

																						ANOVA						63.7712658613

		Regression Statistics																						df		SS		0.3244438149

		Multiple R		0.9073644852																		Regression		1		63.7712658613

		R Square		0.823310309																		Residual		1		0.3244438149

		Adjusted R Square		0.8056413399																		Total		2		64.0957096761		t Stat

		Standard Error		19.380598539																								4.5422700552

		Observations		12																				Coefficients		Standard Error		14.0198307016

																						Intercept		2.6226206238		0.5773810434

		ANOVA																				Slope		6.4700557121		0.4614931414

				df		SS		MS		F		Significance F

		Regression		1		17501.9610545385		17501.9610545385		46.596397589		0.000045907

		Residual		10		3756.0759973133		375.6075997313

		Total		11		21258.0370518518

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		-0.3398635353		6.0446181259		-0.0562258075		0.9562694782		-13.8081143576		13.128387287		-13.8081143576		13.128387287

		Market Index		1.92356794		0.2817937516		6.8261554032		0.000045907		1.2956922252		2.5514436549		1.2956922252		2.5514436549
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