STA 6127 – Exam 2 – Spring 2008

. 

1. In a country, the mean annual income for immigrants (1) is smaller than for natives (2). The mean number of years is smaller for immigrants than for natives, and annual income is positively related to number of years of education. Assuming that there is no interaction, the difference in the mean annual income between natives and immigrants, controlling for education is:

a) Less than 
b) Greater than 
c) Possibly equal to 
2. In the model E(Y) =  +  X + 1Z1+ 1XZ1  where Z1 is a dummy variable identifying individuals in group 1 (circle any correct answer(s)):

a) The qualitative predictor has two levels

b) One line has slope  and the other line has slope 1
c) 1 is the difference in the sample means for groups 1 and 2

d) 1 is the difference in the adjusted means (controlling for X) for groups 1 and 2

3. A forward selection regression model is fit, relating Y to 3 predictors: X1, X2, and X3. Of the bivariate correlations, the correlation between X1 and Y is highest (P=.020). Of the partial correlations between Y and X2 and X3, controlling for X1, the one for X2 is highest (P=.047). The partial correlation between Y and X3, controlling for X1 and X2 has a P-value of .15. If we are using a significance level to enter of SLE=0.10, our selected model is: 

a) E(Y)=1X1+2X2+3X3
b) E(Y)=1X1+2X2
c) E(Y)=1X1
d) None of the above

4. A study is conducted to compare men’s and women’s attitudes toward a political candidate. Further, two potential campaign ads are to be compared. Random samples of 100 males and females of the candidate’s party are selected from voter registration lists. Of the males, 100 see Ad 1, the remaining 100 males see Ad 2. Similarly, 100 females see each of the 2 ads. Post-exposure, each person is asked to rate the candidate on a 0-10 continuous scale. This would best be described as a:

a) 2-Factor ANOVA

b) 1-Way ANOVA with dependent samples (Randomized Block Design)

c) Repeated Measures ANOVA with two Factors

d) Analysis of Covariance

5. The following partial ANOVA table was obtained from a 2-way ANOVA where 4 newspaper editorials regarding a statewide referendum were to be compared. A total of 60 Republicans, 60 Democrats, and 60 Independents were sampled, and 15 of each were exposed to editorials 1, 2, 3, and 4, respectively. A numeric measure of attitude toward the referendum was obtained for each subject.

	Source
	df
	Sum of Squares
	Mean Square
	F

	Editorials
	
	3600
	
	

	Political Party
	
	4000
	
	

	Editorial*Party
	
	7200
	
	

	Error 
	
	
	
	---

	Total
	179
	23200
	---
	---


a) Complete the ANOVA table

b) Test whether the editorial effects differ among the parties (and vice versa) (=0.05).

i. Test Statistic: _________________________

ii. Conclude interaction exists  if test statistic is ________________________

iii. P-value is above or below 0.05 (circle one)

6. A study is conducted as a 2-Factor ANOVA, with each factor at 3 levels. The Mean Square error was computed to be 180, and each cell of the table is based on 10 replicates (n=10). Obtain the minimum significant difference for comparing means for levels of Factor A (or, equivalently B), based on Bonferroni’s method with experiment-wise error rate of 0.05, by completing the following parts (assume no interaction exists):

a) Number of comparisons among levels of Factor A

b) Critical t-value for simultaneous comparisons

c) Standard error of difference between means of 2 levels of Factor A:

d) Bonferroni minimum significant difference (part you’d add and subtract from estimated difference between level means):

7. An Analysis of Covariance is conducted to compare three exercise regimens with respect to conditioning. Each participant is given a test to measure their baseline strength prior to training (X). Out of the 30 participants, 10 are assigned to method 1 (Z1=1, Z2=0), 10 are assigned to method 2 (Z1=0, Z2=1), and the remaining 10 receive method 3 (Z1=0, Z2=0). After training, each participant is given a test of their strength (Y) . 

· Model 1: E(Y) =  +  X
· Model 2: E(Y) =  +  X + 1Z1 + 2Z2
· Model 3: E(Y) =  +  X + 1Z1 + 2Z2+ 1XZ1 + 2XZ2  

a) Test whether the slopes relating Y to X differ for the three exercise regimen.

i. Null /Alternative Hypotheses:

ii. Test Statistic:

iii. P-value/Conclusion:

b) Based on Model 2, test whether the three regimens differ, after controlling for X
i. Null / Alternative Hypotheses:

ii. Test Statistic:

iii. P-value/Conclusion:

c) Give the adjusted means for the 3 regimens.  (X-bar=29)
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A regression model is being considered with 3 potential predictor variables. We obtain the following model fits.


[image: image3.emf]Model b1 p-value b2 p-value b3 p-value

X1 0.712 0.0034 #N/A #N/A #N/A #N/A

X2 #N/A #N/A 1.324 0.0000 #N/A #N/A

X3 #N/A #N/A #N/A #N/A -0.267 0.6033

X1,X2 0.411 0.0085 1.104 0.0000 #N/A #N/A

X1,X3 0.706 0.0046 #N/A #N/A -0.186 0.6541

X2,X3 #N/A #N/A 1.318 0.0000 -$0.190 0.5244

X1,X2,X3 0.4067 0.0106 1.101 0.0000 -0.157 0.5321


a) Based on stepwise regression with SLE=0.10 and SLS=0.10, give the models selected in order (write NO VARIABLES ENTERED if no new variables meet entry criteria). Be sure you include all aspects of the process (that is, the forward and backward elements). 
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		Y		X1		X3		X2		X3		e												SUMMARY OUTPUT																						SUMMARY OUTPUT																						SUMMARY OUTPUT																										Model		b1		p-value		b2		p-value		b3		p-value

		114.1336787136		38.9319951762		25.7808631734		71.6063188721		25.7808631734		-7.722483133																																																																																		X1		0.712		0.0034		0		0		0		0

		137.5296753771		51.0282690255		24.736563167		84.4000216803		24.736563167		0.3564946383												Regression Statistics																						Regression Statistics																						Regression Statistics																										X2		0		0		1.324		0.0000		0		0

		133.0073933936		52.6828047339		32.4012229005		76.5678853187		32.4012229005		2.7888381737												Multiple R		0.6216159856																				Multiple R		0.8243168444																				Multiple R		0.12372343																								X3		0		0		0		0		-0.267		0.6033

		140.2639647871		48.7321587014		29.8474368113		87.7674940258		29.8474368113		3.4148706618												R Square		0.3864064336																				R Square		0.67949826																				R Square		0.0153074871																								X1,X2		0.411		0.0085		1.104		0.0000		0		0

		136.5147374976		61.2335328595		30.9826669611		84.3534555516		30.9826669611		-3.8546477299												Adjusted R Square		0.3523179021																				Adjusted R Square		0.6616926078																				Adjusted R Square		-0.0393976525																								X1,X3		0.706		0.0046		0		0		-0.186		0.6541

		114.4137007636		43.5820596875		34.0093573261		66.92292138		34.0093573261		-4.0205668483												Standard Error		6.5886684547																				Standard Error		4.7618142606																				Standard Error		8.3465610316																								X2,X3		0		0		1.318		0.0000		-$0.190		0.5244

		138.9382625725		57.7079675975		27.4540105541		80.8592735412		27.4540105541		1.7189904611												Observations		20																				Observations		20																				Observations		20																								X1,X2,X3		0.4067		0.0106		1.101		0.0000		-0.157		0.5321

		128.8466030396		63.9010808198		30.0095224095		76.6161396969		30.0095224095		-7.7323784353

		128.6219543239		47.3471858539		33.6973551687		73.4309471428		33.6973551687		3.6559049477												ANOVA																						ANOVA																						ANOVA

		134.6932735864		55.3229996411		33.824243322		78.4411203968		33.824243322		2.2702624847														df		SS		MS		F		Significance F														df		SS		MS		F		Significance F														df		SS		MS		F		Significance F

		120.0763593865		51.5729369807		30.8951747077		74.1341798149		30.8951747077		-8.335482562												Regression		1		492.075072094		492.075072094		11.3353792882		0.0034348474												Regression		1		865.3172572525		865.3172572525		38.1619415877		0.0000078506												Regression		1		19.4935492189		19.4935492189		0.2798180799		0.6032832315

		122.1705348293		40.0128386798		34.1781959226		79.6303699845		34.1781959226		-3.323684723												Residual		18		781.3899360994		43.4105520055																Residual		18		408.147750941		22.6748750523																Residual		18		1253.9714589746		69.6650810541

		128.0499553708		44.5241938804		26.2040305945		74.1204578136		26.2040305945		1.7647471395												Total		19		1273.4650081935																		Total		19		1273.4650081935																		Total		19		1273.4650081935																										0.0084593515						X1		0.7061603348		0.2167390069		3.2581137324		0.0046301612

		130.1654790417		44.0720726954		29.3722542513		76.8984297993		29.3722542513		3.1122181099																																																																																						0.0000259453						X3		-0.1862028758		0.4082919853		-0.456053223		0.6541237556

		135.3172239		57.3289584179		36.0333604779		79.4124777913		36.0333604779		1.8740183805														Coefficients		Standard Error		t Stat		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%								Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		133.0530175132		50.8464667189		35.2118139138		83.580316843		35.2118139138		-0.3128934623												Intercept		94.3633118277		11.0756741953		8.5198706791		0.0000000988		71.0941838377		117.6324398177		71.0941838377		117.6324398177						Intercept		27.409162091		16.8546822825		1.6262046137		0.1212852703		-8.0012113405		62.8195355226		-8.0012113405		62.8195355226						Intercept		139.4331974787		15.4476573841		9.0261710246		0.0000000422		106.9788736626		171.8875212948		106.9788736626		171.8875212948

		138.9401146447		57.7192680692		22.5487281871		79.6560632098		22.5487281871		1.0858548194												X1		0.7121654464		0.2115255681		3.366805502		0.0034348474		0.2677667191		1.1565641737		0.2677667191		1.1565641737						X2		1.3239652027		0.2143193284		6.1775352356		0.0000078506		0.8736970028		1.7742334025		0.8736970028		1.7742334025						X3		-0.2670204056		0.5047851441		-0.528978336		0.6032832315		-1.3275346387		0.7934938276		-1.3275346387		0.7934938276																				X2		1.3178351878		0.2180472109		6.0438066718		0.0000131554

		131.799960051		59.0103185357		29.6343149178		75.9306819619		29.6343149178		-1.9663821149																																																																																												X3		-0.1904202348		0.2929952901		-0.6499088592		0.5244368651

		137.422415029		58.9565219241		27.1633042151		80.8538393104		27.1633042151		-0.5045421858

		142.4732887394		53.3987817005		33.5809716792		84.5328420128		33.5809716792		6.6751999839

																								SUMMARY OUTPUT																						SUMMARY OUTPUT																						SUMMARY OUTPUT

																								Regression Statistics																						Regression Statistics																						Regression Statistics

																								Multiple R		0.8884407607																				Multiple R		0.8290165144																				Multiple R		0.8913827372

																								R Square		0.7893269852																				R Square		0.6872683811																				R Square		0.7945631841

																								Adjusted R Square		0.7645419247																				Adjusted R Square		0.6504764259																				Adjusted R Square		0.7560437811

																								Standard Error		3.9725877808																				Standard Error		4.8401067906																				Standard Error		4.0436415863

																								Observations		20																				Observations		20																				Observations		20

																								ANOVA																						ANOVA																						ANOVA

																										df		SS		MS		F		Significance F														df		SS		MS		F		Significance F														df		SS		MS		F		Significance F

																								Regression		2		1005.1802957045		502.5901478523		31.8468854756		0.000001781												Regression		2		875.2122345447		437.6061172723		18.6798548205		0.0000511635												Regression		3		1011.8484117413		337.2828039138		20.6276090118		0.0000095754

																								Residual		17		268.2847124889		15.7814536758																Residual		17		398.2527736488		23.426633744																Residual		16		261.6165964521		16.3510372783

																								Total		19		1273.4650081935																		Total		19		1273.4650081935																		Total		19		1273.4650081935

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

																								Intercept		23.3855291755		14.1259833862		1.6554974288		0.1161652662		-6.4176903532		53.1887487042		-6.4176903532		53.1887487042						Intercept		33.6749181941		19.6582575989		1.713016427		0.1048860079		-7.800379543		75.1502159311		-7.800379543		75.1502159311						Intercept		28.5771613362		16.5177930082		1.7300835119		0.102853939		-6.4389953611		63.5933180334		-6.4389953611		63.5933180334

																								X1		0.4109579605		0.1380445993		2.9769941209		0.0084593515		0.1197093171		0.7022066038		0.1197093171		0.7022066038						X2		1.3178351878		0.2180472109		6.0438066718		0.0000131554		0.8577957898		1.7778745858		0.8577957898		1.7778745858						X1		0.4066560904		0.1406750519		2.8907477553		0.0106433818		0.1084383045		0.7048738764		0.1084383045		0.7048738764

																								X2		1.1035011964		0.1935276811		5.7020328574		0.0000259453		0.6951934838		1.5118089091		0.6951934838		1.5118089091						X3		-0.1904202348		0.2929952901		-0.6499088592		0.5244368651		-0.8085862565		0.427745787		-0.8085862565		0.427745787						X2		1.1007710392		0.1970355089		5.5866632644		0.0000409191		0.6830744226		1.5184676558		0.6830744226		1.5184676558

																																																																				X3		-0.1564969152		0.2450625009		-0.6386000085		0.5321186574		-0.6760062061		0.3630123757		-0.6760062061		0.3630123757

																								SUMMARY OUTPUT

																								Regression Statistics

																								Multiple R		0.6275528987

																								R Square		0.3938226407

																								Adjusted R Square		0.3225076572

																								Standard Error		6.7385879821

																								Observations		20

																								ANOVA

																										df		SS		MS		F		Significance F

																								Regression		2		501.5193523201		250.75967616		5.5222987037		0.0141937629

																								Residual		17		771.9456558734		45.4085679926

																								Total		19		1273.4650081935

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

																								Intercept		100.3314719722		17.3082121823		5.7967553734		0.000021461		63.8143366184		136.8486073259		63.8143366184		136.8486073259

																								X1		0.7061603348		0.2167390069		3.2581137324		0.0046301612		0.2488810058		1.1634396637		0.2488810058		1.1634396637

																								X3		-0.1862028758		0.4082919853		-0.456053223		0.6541237556		-1.047623659		0.6752179073		-1.047623659		0.6752179073
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