Regression relating Blood Alcohol Content to Breath Alcohol Content In 59 Austrians (32 Males, 27 Females)




P1. Use the Full model and No Gender/Interaction model to test whether the BAC/BRAC linear relationship is equivalent for Males and Females.




P2. Show that the Full model and Male Only and Female Only models give the same regression equations for Males and Females.




[bookmark: _GoBack]P3. Based on the Full Model, test whether the BRAC slope coefficients are the same based on the t-test. Based on the Male & Female Only models, test the same hypothesis. (Hint: The estimates for the M&F only models are independent).




P.4.Use Bartlett’s test to test whether the error variances are equal for the Male and Female regressions.
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Full Model No Gender/Interaction

X'X X'Y X'X X'Y

59 482.1 27 234.1 1000 59 482.1 1000

482.1 4092.11 234.1 2100.71 8439.72 482.1 4092.11 8439.72

27 234.1 27 234.1 482.8

234.1 2100.71 234.1 2100.71 4324.9 INV(X'X) Gamma-hatSE(Gamma-hat)t

0.454 -0.053 2.587 1.099 2.353

INV(X'X) Beta-hat SE(Beta-hat)t -0.053 0.007 1.758 0.132 13.315

0.897 -0.112 -0.897 0.112 4.267 1.539 2.772

-0.112 0.014 0.112 -0.014 1.535 0.195 7.865 Y'Y Y'PY SSE dfE MSE

-0.897 0.112 1.993 -0.234 -3.347 2.295 -1.458 17572.88 17421.14 151.743 57 2.662

0.112 -0.014 -0.234 0.028 0.421 0.274 1.535

V(Gamma-hat)

Y'Y Y'PY SSE dfE MSE 1.209 -0.142

17572.88 17427.53 145.350 55 2.643 -0.142 0.017

V(Beta-hat)

2.370 -0.295 -2.370 0.295

-0.295 0.038 0.295 -0.038

-2.370 0.295 5.267 -0.618

0.295 -0.038 -0.618 0.075

Male Only Female Only

X'X X'Y X'X X'Y

32 248 517.2 27 234.1 482.8

248 1991.4 4114.82 234.1 2100.71 4324.9

INV(X'X) Delta-hatSE(Delta-hat)t INV(X'X) Eta-hat SE(Eta-hat)t

0.897 -0.112 4.267 1.395 3.059 1.096 -0.122 0.920 1.876 0.491

-0.112 0.014 1.535 0.177 8.680 -0.122 0.014 1.956 0.213 9.199

Y'Y Y'PY SSE dfE MSE Y'Y Y'PY SSE dfE MSE

8587.84 8522.739 65.101 30 2.170 8985.04 8904.791 80.249 25 3.210

V(Delta-hat) V(Eta-hat)

1.946 -0.242 3.519 -0.392

-0.242 0.031 -0.392 0.045
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		ID		Gender		BRAC		BAC		X0		BRAC		Female		BRAC*F		BAC				Full Model																		No Gender/Interaction

		1		1		0.061		0.134		1		6.1		0		0		13.4				X'X										X'Y								X'X						X'Y

		4		1		0.084		0.167		1		8.4		0		0		16.7				59		482.1		27		234.1				1000								59		482.1				1000

		6		1		0.075		0.148		1		7.5		0		0		14.8				482.1		4092.11		234.1		2100.71				8439.72								482.1		4092.11				8439.72

		7		1		0.086		0.174		1		8.6		0		0		17.4				27		234.1		27		234.1				482.8

		11		1		0.052		0.114		1		5.2		0		0		11.4				234.1		2100.71		234.1		2100.71				4324.9								INV(X'X)						Gamma-hat		SE(Gamma-hat)		t

		12		1		0.072		0.138		1		7.2		0		0		13.8																						0.454		-0.053				2.587		1.099		2.353

		14		1		0.088		0.167		1		8.8		0		0		16.7				INV(X'X)										Beta-hat		SE(Beta-hat)		t				-0.053		0.007				1.758		0.132		13.315

		16		1		0.084		0.155		1		8.4		0		0		15.5				0.897		-0.112		-0.897		0.112				4.267		1.539		2.772

		17		1		0.066		0.148		1		6.6		0		0		14.8				-0.112		0.014		0.112		-0.014				1.535		0.195		7.865				Y'Y		Y'PY		SSE		dfE		MSE

		19		1		0.065		0.144		1		6.5		0		0		14.4				-0.897		0.112		1.993		-0.234				-3.347		2.295		-1.458				17572.88		17421.137046221		151.742953779		57		2.662

		21		1		0.056		0.179		1		5.6		0		0		17.9				0.112		-0.014		-0.234		0.028				0.421		0.274		1.535

		23		1		0.097		0.21		1		9.7		0		0		21																						V(Gamma-hat)

		25		1		0.08		0.169		1		8		0		0		16.9				Y'Y		Y'PY		SSE		dfE		MSE										1.209		-0.142

		27		1		0.088		0.181		1		8.8		0		0		18.1				17572.88		17427.5302461309		145.350		55		2.643										-0.142		0.017

		29		1		0.079		0.179		1		7.9		0		0		17.9

		30		1		0.069		0.14		1		6.9		0		0		14				V(Beta-hat)

		31		1		0.078		0.157		1		7.8		0		0		15.7				2.370		-0.295		-2.370		0.295

		34		1		0.087		0.19		1		8.7		0		0		19				-0.295		0.038		0.295		-0.038

		36		1		0.064		0.136		1		6.4		0		0		13.6				-2.370		0.295		5.267		-0.618

		37		1		0.098		0.169		1		9.8		0		0		16.9				0.295		-0.038		-0.618		0.075

		41		1		0.055		0.118		1		5.5		0		0		11.8

		42		1		0.068		0.146		1		6.8		0		0		14.6

		44		1		0.092		0.196		1		9.2		0		0		19.6				Male Only																		Female Only

		46		1		0.088		0.164		1		8.8		0		0		16.4				X'X						X'Y												X'X						X'Y

		47		1		0.07		0.136		1		7		0		0		13.6				32		248				517.2												27		234.1				482.8

		48		1		0.061		0.136		1		6.1		0		0		13.6				248		1991.4				4114.82												234.1		2100.71				4324.9

		50		1		0.069		0.156		1		6.9		0		0		15.6

		52		1		0.115		0.223		1		11.5		0		0		22.3				INV(X'X)						Delta-hat		SE(Delta-hat)		t								INV(X'X)						Eta-hat		SE(Eta-hat)		t

		54		1		0.078		0.175		1		7.8		0		0		17.5				0.897		-0.112				4.267		1.395		3.059								1.096		-0.122				0.920		1.876		0.491

		56		1		0.104		0.224		1		10.4		0		0		22.4				-0.112		0.014				1.535		0.177		8.680								-0.122		0.014				1.956		0.213		9.199

		58		1		0.087		0.158		1		8.7		0		0		15.8

		59		1		0.064		0.141		1		6.4		0		0		14.1				Y'Y		Y'PY		SSE		dfE		MSE										Y'Y		Y'PY		SSE		dfE		MSE

		2		2		0.099		0.2		1		9.9		1		9.9		20				8587.84		8522.7393861672		65.101		30		2.170										8985.04		8904.7908599637		80.249		25		3.210

		3		2		0.08		0.147		1		8		1		8		14.7

		5		2		0.051		0.114		1		5.1		1		5.1		11.4				V(Delta-hat)																		V(Eta-hat)

		8		2		0.101		0.216		1		10.1		1		10.1		21.6				1.946		-0.242																3.519		-0.392

		9		2		0.084		0.155		1		8.4		1		8.4		15.5				-0.242		0.031																-0.392		0.045

		10		2		0.069		0.148		1		6.9		1		6.9		14.8

		13		2		0.083		0.161		1		8.3		1		8.3		16.1

		15		2		0.071		0.142		1		7.1		1		7.1		14.2

		18		2		0.094		0.223		1		9.4		1		9.4		22.3

		20		2		0.102		0.223		1		10.2		1		10.2		22.3

		22		2		0.105		0.24		1		10.5		1		10.5		24

		24		2		0.095		0.188		1		9.5		1		9.5		18.8

		26		2		0.052		0.121		1		5.2		1		5.2		12.1

		28		2		0.103		0.175		1		10.3		1		10.3		17.5

		32		2		0.094		0.195		1		9.4		1		9.4		19.5

		33		2		0.088		0.172		1		8.8		1		8.8		17.2

		35		2		0.078		0.159		1		7.8		1		7.8		15.9

		38		2		0.107		0.224		1		10.7		1		10.7		22.4

		39		2		0.082		0.152		1		8.2		1		8.2		15.2

		40		2		0.081		0.152		1		8.1		1		8.1		15.2

		43		2		0.107		0.234		1		10.7		1		10.7		23.4

		45		2		0.081		0.153		1		8.1		1		8.1		15.3

		49		2		0.085		0.182		1		8.5		1		8.5		18.2

		51		2		0.096		0.238		1		9.6		1		9.6		23.8

		53		2		0.088		0.184		1		8.8		1		8.8		18.4

		55		2		0.055		0.133		1		5.5		1		5.5		13.3

		57		2		0.11		0.197		1		11		1		11		19.7
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