STA 6166 – Exam 3 – Fall 2015    PRINT Name ________________________

Conduct all tests at the  = 0.05 significance level.
Q.1. A researcher is interested in the correlation between height (X) and weight (Y) among 12 year old male children. He selects a random sample of n = 18 male 12-year olds from a school district, and intends on testing H0:  = 0 versus HA:  ≠ 0, where  is the population correlation coefficient.

His sample correlation is 
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Test H0:  = 0 versus HA:  ≠ 0:

Test Statistic = _________________________    Rejection Region: ___________________________
Q.2. A study was conducted to test whether the proportions of males and females who prefer one brand of coffee (A) to another brand (B). Samples of 50 male and50 female coffee drinkers and their preferences were obtained, with 30 males preferring Brand A, and 20 females preferring A. Let pM and pF represent the population proportions of males and females preferring brand A.
p.2.a. Obtain a point estimate of pM – pA:

p.2.b. Suppose we want to test H0: pM – pF = 0   versus  H0: pM – pF ≠ 0 , give the estimated standard error under the null hypothesis.

p.2.c. Conduct the test, by giving the test statistic, rejection region, and conclusion.

Test Statistic: __________________   Rejection Region: ________________   Reject H0?  Yes  /  No
p.2.d. Give the observed and expected cell counts for the Chi-Square test


[image: image2.emf]Observed Brand A Brand B Total Expected Brand A Brand B Total

Male Male

Female Female

Total Total


Q.3. A company productivity office is interested in the effects of lighting and music on employee productivity. Factor A (lighting) had 2 levels (soft and bright) and Factor B (music) had 3 levels (jazz, easy listening, and pop). They selected 30 offices within the firm, and randomly assigned them so that n = 5 received each of the 6 combinations of lighting and music. The response measured was the total output for each office. The summary data are given below.

[image: image3.emf]Mean Productivity ANOVA

Lighting\Music Jazz Easy Pop Overall Source df SS MS F F(0.05)

Soft 30 40 50 40 Lighting

Bright 20 40 60 40 Music

Overall 25 40 55 40 L*M 5000

Error 48000 #N/A #N/A

Total 57500 #N/A #N/A #N/A


p.3.a. Complete the ANOVA table.

p.3.c. Assuming the interaction is not significant, use Bonferroni’s method to compare all 3 pairs of music types. Which types (if any) are significantly different?

Q.4. In order to help estimate the peak power demand of a generating plant, data was collected to see if there was a linear relationship between the forecast high temperature for a day and the peak load demand for that day. Computer analysis of the data gave the following (abbreviated) results:

Variable        N       Mean       Std Dev           

temp           10      91.400      6.687         

load           10     195.000     45.225   
                         Analysis of Variance

                          Sum of          Mean

Source           DF       Squares        Square   F Value   Pr > F

Model             1         16735         16735     80.01   <.0001

Error             8          1673           209   

Corrected Total   9         18408
                       Parameter Estimates
                     Parameter       Standard

Variable     DF       Estimate          Error    

Intercept     1     -394.42097       66.05542

temp          1        6.44881        0.72097              

p.4.a. Give a 95% confidence interval for the increase in expected peak load for a 1 degree increase in predicted high temperature.

p.4.b. Give a point estimate and 95% confidence interval for the mean peak load when the forecast high is 84.
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Point Estimate: __________________________   95% CI: __________________

p.4.c. Compute r2, the coefficient of determination

Q.5. A regression model is fit, relating height (Y, in cm) to hand length (X1, in cm) and foot length (X2, in cm) for a sample of n=75 adult females. The following results are obtained from a regression analysis of:   

                                                            Y = 0 + 1X1 + 2X2 +  ~ NID(0,2)


[image: image5.emf]Regression Statistics

R Square

ANOVA

df SS MS F* F(0.05)

Regression 1105.52

Residual #N/A

Total 1793.85 #N/A #N/A #N/A

Coeff StdErr t* t(.025)

Intercept 74.41 7.97 #N/A #N/A #N/A

X1 2.38 0.49 #N/A

X2 1.73 0.37 #N/A


p.5.a. Complete the tables. 

p.5.b. The first woman in the sample had a hand length of 19.56cm, a foot length of 25.70cm, and a height of 

160.60cm.  Obtain her fitted value and residual.

Fitted value = _____________________________________   Residual = _____________________________
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Sheet1

		yarncnt		stitchlng		burststr		cyarncnt		cstitchlng		cyc^2		csl^2		cyc*csl										SUMMARY OUTPUT																				SUMMARY OUTPUT

		24		2.7		7.9		-2.8571428571		-0.1021428571		8.1632653061		0.0104331633		0.2918367347

		24		2.7		7.86		-2.8571428571		-0.1021428571		8.1632653061		0.0104331633		0.2918367347										Regression Statistics																				Regression Statistics

		24		2.7		7.85		-2.8571428571		-0.1021428571		8.1632653061		0.0104331633		0.2918367347										Multiple R		0.7201665374																		Multiple R		0.9566113653

		24		2.7		7.91		-2.8571428571		-0.1021428571		8.1632653061		0.0104331633		0.2918367347										R Square		0.5186398416																		R Square		0.9151053042

		24		2.74		7.38		-2.8571428571		-0.0621428571		8.1632653061		0.0038617347		0.1775510204										Adjusted R Square		0.5097257646																		Adjusted R Square		0.9066158346

		24		2.74		7.32		-2.8571428571		-0.0621428571		8.1632653061		0.0038617347		0.1775510204										Standard Error		0.5899669692																		Standard Error		0.2574807601

		24		2.74		7.37		-2.8571428571		-0.0621428571		8.1632653061		0.0038617347		0.1775510204										Observations		56																		Observations		56

		24		2.74		7.33		-2.8571428571		-0.0621428571		8.1632653061		0.0038617347		0.1775510204

		24		2.8		7.3		-2.8571428571		-0.0021428571		8.1632653061		0.0000045918		0.006122449										ANOVA																				ANOVA																								ANOVA		Model1								Model2								Model3

		24		2.8		7.22		-2.8571428571		-0.0021428571		8.1632653061		0.0000045918		0.006122449												df		SS		MS		F		Significance F												df		SS		MS		F		Significance F																df		SS		MS				df		SS		MS				df		SS		MS

		24		2.8		7.23		-2.8571428571		-0.0021428571		8.1632653061		0.0000045918		0.006122449										Regression		1		20.2509260952		20.2509260952		58.1821136486		0.0000000004										Regression		5		35.7314043365		7.1462808673		107.79298931		1.48440094046114E-25														Regression		1		20.2509		20.2509				1		17.4997		17.4997				2		34.4914		17.2457

		24		2.8		7.25		-2.8571428571		-0.0021428571		8.1632653061		0.0000045918		0.006122449										Residual		54		18.7952953333		0.3480610247														Residual		50		3.314817092		0.0662963418																		Residual		54		18.7953		0.3481				54		21.5466		0.3990				53		4.5548		0.0859

		24		2.9		7.18		-2.8571428571		0.0978571429		8.1632653061		0.0095760204		-0.2795918367										Total		55		39.0462214286																Total		55		39.0462214286																				Total		55		39.0462						55		39.0462						55		39.0462

		24		2.9		7.23		-2.8571428571		0.0978571429		8.1632653061		0.0095760204		-0.2795918367

		24		2.9		7.17		-2.8571428571		0.0978571429		8.1632653061		0.0095760204		-0.2795918367												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%								ANOVA		Model4								Model5

		24		2.9		7.2		-2.8571428571		0.0978571429		8.1632653061		0.0095760204		-0.2795918367										Intercept		6.5317857143		0.0788376524		82.8510935172		1.34900934204164E-58		6.3737257378		6.6898456908		6.3737257378		6.6898456908				Intercept		6.2308696629		0.0833916747		74.7181260997		5.73178729884452E-53		6.0633725549		6.3983667709		6.0633725549		6.3983667709										df		SS		MS				df		SS		MS

		26		2.7		7.35		-0.8571428571		-0.1021428571		0.7346938776		0.0104331633		0.0875510204										cyarncnt		-0.2430333333		0.0318618579		-7.627720082		0.0000000004		-0.3069125123		-0.1791541544		-0.3069125123		-0.1791541544				cyarncnt		-0.2534053483		0.0155757554		-16.2692171946		1.29884656007481E-21		-0.2846901738		-0.2221205228		-0.2846901738		-0.2221205228								Regression		5		35.7314		7.1463				3		35.5942		11.8647

		26		2.7		7.29		-0.8571428571		-0.1021428571		0.7346938776		0.0104331633		0.0875510204																														cstitchlng		-5.7200848033		0.4195008552		-13.6354544517		1.7974438889567E-18		-6.5626770685		-4.8774925381		-6.5626770685		-4.8774925381								Residual		50		3.3148		0.0663				52		3.4520		0.0664

		26		2.7		7.38		-0.8571428571		-0.1021428571		0.7346938776		0.0104331633		0.0875510204																														cyc^2		0.040490937		0.0094849964		4.2689459681		0.0000875418		0.0214397611		0.0595421128		0.0214397611		0.0595421128								Total		55		39.0462						55		39.0462

		26		2.7		7.38		-0.8571428571		-0.1021428571		0.7346938776		0.0104331633		0.0875510204																														csl^2		6.9250506713		5.1951978445		1.3329715015		0.1885833744		-3.5098112984		17.3599126411		-3.5098112984		17.3599126411

		26		2.72		7.18		-0.8571428571		-0.0821428571		0.7346938776		0.006747449		0.0704081633																														cyc*csl		-0.1238593607		0.1647835408		-0.7516488607		0.4557858978		-0.4548368432		0.2071181217		-0.4548368432		0.2071181217

		26		2.72		7.2		-0.8571428571		-0.0821428571		0.7346938776		0.006747449		0.0704081633										SUMMARY OUTPUT

		26		2.72		7.25		-0.8571428571		-0.0821428571		0.7346938776		0.006747449		0.0704081633																														SUMMARY OUTPUT

		26		2.72		7.15		-0.8571428571		-0.0821428571		0.7346938776		0.006747449		0.0704081633										Regression Statistics

		26		2.78		6.44		-0.8571428571		-0.0221428571		0.7346938776		0.0004903061		0.0189795918										Multiple R		0.9398666011																		Regression Statistics

		26		2.78		6.48		-0.8571428571		-0.0221428571		0.7346938776		0.0004903061		0.0189795918										R Square		0.8833492278																		Multiple R		0.9547728692

		26		2.78		6.42		-0.8571428571		-0.0221428571		0.7346938776		0.0004903061		0.0189795918										Adjusted R Square		0.8789473119																		R Square		0.9115912317

		26		2.78		6.46		-0.8571428571		-0.0221428571		0.7346938776		0.0004903061		0.0189795918										Standard Error		0.2931537005																		Adjusted R Square		0.9064907258

		26		2.9		6.29		-0.8571428571		0.0978571429		0.7346938776		0.0095760204		-0.083877551										Observations		56																		Standard Error		0.2576531787

		26		2.9		6.23		-0.8571428571		0.0978571429		0.7346938776		0.0095760204		-0.083877551																														Observations		56

		26		2.9		6.23		-0.8571428571		0.0978571429		0.7346938776		0.0095760204		-0.083877551										ANOVA

		26		2.9		6.25		-0.8571428571		0.0978571429		0.7346938776		0.0095760204		-0.083877551												df		SS		MS		F		Significance F										ANOVA

		26		2.94		5.33		-0.8571428571		0.1378571429		0.7346938776		0.0190045918		-0.1181632653										Regression		2		34.491449547		17.2457247735		200.6738068887		1.87293143963745E-25												df		SS		MS		F		Significance F

		26		2.94		5.26		-0.8571428571		0.1378571429		0.7346938776		0.0190045918		-0.1181632653										Residual		53		4.5547718816		0.0859390921														Regression		3		35.5941930841		11.864731028		178.7256510934		2.26821016271482E-27

		26		2.94		5.31		-0.8571428571		0.1378571429		0.7346938776		0.0190045918		-0.1181632653										Total		55		39.0462214286																Residual		52		3.4520283445		0.0663851605

		26		2.94		5.3		-0.8571428571		0.1378571429		0.7346938776		0.0190045918		-0.1181632653																														Total		55		39.0462214286

		30		2.68		6.6		3.1428571429		-0.1221428571		9.8775510204		0.0149188776		-0.383877551												Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		30		2.68		6.52		3.1428571429		-0.1221428571		9.8775510204		0.0149188776		-0.383877551										Intercept		6.5317857143		0.039174311		166.7364541299		8.74829601768007E-74		6.4532119968		6.6103594318		6.4532119968		6.6103594318						Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		30		2.68		6.51		3.1428571429		-0.1221428571		9.8775510204		0.0149188776		-0.383877551										cyarncnt		-0.223626397		0.0159037284		-14.0612560383		1.59251216479079E-19		-0.2555252366		-0.1917275575		-0.2555252366		-0.1917275575				Intercept		6.2991142538		0.0666666107		94.4867931191		7.48645576805045E-60		6.1653379125		6.4328905952		6.1653379125		6.4328905952

		30		2.68		6.57		3.1428571429		-0.1221428571		9.8775510204		0.0149188776		-0.383877551										cstitchlng		-5.6525057138		0.4391100874		-12.872639176		6.06159766093282E-18		-6.5332490132		-4.7717624145		-6.5332490132		-4.7717624145				cyarncnt		-0.250097786		0.0154130897		-16.2263239683		5.35681392724201E-22		-0.2810264132		-0.2191691589		-0.2810264132		-0.2191691589

		30		2.77		6.2		3.1428571429		-0.0321428571		9.8775510204		0.0010331633		-0.1010204082																														cstitchlng		-5.5324517061		0.3870569131		-14.2936387885		1.19489701055183E-19		-6.3091382241		-4.7557651881		-6.3091382241		-4.7557651881

		30		2.77		6.28		3.1428571429		-0.0321428571		9.8775510204		0.0010331633		-0.1010204082																														cyc^2		0.0380030052		0.0093242989		4.075695744		0.0001574993		0.0192924307		0.0567135797		0.0192924307		0.0567135797

		30		2.77		6.28		3.1428571429		-0.0321428571		9.8775510204		0.0010331633		-0.1010204082										SUMMARY OUTPUT

		30		2.77		6.24		3.1428571429		-0.0321428571		9.8775510204		0.0010331633		-0.1010204082

		30		2.8		5.71		3.1428571429		-0.0021428571		9.8775510204		0.0000045918		-0.0067346939										Regression Statistics

		30		2.8		5.81		3.1428571429		-0.0021428571		9.8775510204		0.0000045918		-0.0067346939										Multiple R		0.6694611211

		30		2.8		5.81		3.1428571429		-0.0021428571		9.8775510204		0.0000045918		-0.0067346939										R Square		0.4481781927

		30		2.8		5.75		3.1428571429		-0.0021428571		9.8775510204		0.0000045918		-0.0067346939										Adjusted R Square		0.4379592703

		30		2.84		5.47		3.1428571429		0.0378571429		9.8775510204		0.0014331633		0.1189795918										Standard Error		0.631672625

		30		2.84		5.44		3.1428571429		0.0378571429		9.8775510204		0.0014331633		0.1189795918										Observations		56

		30		2.84		5.49		3.1428571429		0.0378571429		9.8775510204		0.0014331633		0.1189795918

		30		2.84		5.42		3.1428571429		0.0378571429		9.8775510204		0.0014331633		0.1189795918										ANOVA

		30		2.96		5.17		3.1428571429		0.1578571429		9.8775510204		0.0249188776		0.496122449												df		SS		MS		F		Significance F

		30		2.96		5.23		3.1428571429		0.1578571429		9.8775510204		0.0249188776		0.496122449										Regression		1		17.4996649519		17.4996649519		43.8576766743		0.0000000169

		30		2.96		5.22		3.1428571429		0.1578571429		9.8775510204		0.0249188776		0.496122449										Residual		54		21.5465564767		0.3990103051

		30		2.96		5.18		3.1428571429		0.1578571429		9.8775510204		0.0249188776		0.496122449										Total		55		39.0462214286

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

																										Intercept		6.5317857143		0.0844108051		77.3809194857		5.23286449374825E-57		6.3625522394		6.7010191892		6.3625522394		6.7010191892

																										cstitchlng		-6.2378184359		0.9419111085		-6.6225128671		0.0000000169		-8.1262365088		-4.3494003631		-8.1262365088		-4.3494003631
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		Y		X1		X2				Y		X1		X2								SUMMARY OUTPUT

		1606		195.6		257				160.6		19.56		25.7

		1585.2		178.9		210.4				158.52		17.89		21.04								Regression Statistics

		1576.4		194.5		224.3				157.64		19.45		22.43								R Square

		1551.3		133.7		236.2				155.13		13.37		23.62

		1618.4		193		200.8				161.84		19.3		20.08								ANOVA

		1653.1		196.6		245.6				165.31		19.66		24.56										df		SS		MS		F*		F(0.05)

		1564.6		186.4		230.5				156.46		18.64		23.05								Regression				1105.52

		1539.2		183.4		222.5				153.92		18.34		22.25								Residual										0

		1702.9		214.6		280.4				170.29		21.46		28.04								Total				1793.85		0		0		0

		1593.5		189.5		233				159.35		18.95		23.3

		1614.8		191.5		236.7				161.48		19.15		23.67										Coeff		StdErr		t*		t(.025)

		1721.3		205.7		263.2				172.13		20.57		26.32								Intercept		74.41		7.97		0		0		0

		1614.6		191.6		236.1				161.46		19.16		23.61								X1		2.38		0.49						0

		1614.4		191.3		236.5				161.44		19.13		23.65								X2		1.73		0.37						0

		1485.3		174.1		212				148.53		17.41		21.2

		1640.1		193.7		238.5				164.01		19.37		23.85

		1550.9		184.9		227.4				155.09		18.49		22.74

		1597.2		189.4		232.4				159.72		18.94		23.24

		1577.4		189.3		237				157.74		18.93		23.7

		1531.1		173.9		204.2				153.11		17.39		20.42

		1669.5		199.7		246.6				166.95		19.97		24.66

		1583.5		189.9		238.2				158.35		18.99		23.82

		1634.1		195		240.5				163.41		19.5		24.05

		1594.8		189.2		232.1				159.48		18.92		23.21

		1619.5		193.3		239.9				161.95		19.33		23.99

		1620.5		193.7		241.3				162.05		19.37		24.13

		1571.7		188.5		232.2				157.17		18.85		23.22

		1584.6		189		232.2				158.46		18.9		23.22

		1682.6		200.7		249.7				168.26		20.07		24.97

		1631.2		195.1		242.3				163.12		19.51		24.23

		1611.8		190.8		235.3				161.18		19.08		23.53

		1607.6		188.4		230.6				160.76		18.84		23.06

		1510.4		184.7		237.2				151.04		18.47		23.72

		1685.5		202.1		250.9				168.55		20.21		25.09

		1555		184.9		227.2				155.5		18.49		22.72

		1627.7		193.6		239.8				162.77		19.36		23.98

		1535.8		188.6		242.8				153.58		18.86		24.28

		1527.3		178.6		219.2				152.73		17.86		21.92

		1559.5		187.5		230.9				155.95		18.75		23.09

		1534.7		182.1		220.6				153.47		18.21		22.06

		1519.4		177.2		219.3				151.94		17.72		21.93

		1646		195		241.5				164.6		19.5		24.15

		1581.7		186.3		226.8				158.17		18.63		22.68

		1572		188.2		230.5				157.2		18.82		23.05

		1645.9		196.6		244.4				164.59		19.66		24.44

		1670.8		198.6		251.4				167.08		19.86		25.14

		1582.8		189.5		232.6				158.28		18.95		23.26

		1575.9		187.5		232.8				157.59		18.75		23.28

		1562.1		185.9		229.9				156.21		18.59		22.99

		1587.4		190.4		234.5				158.74		19.04		23.45

		1639.6		191.3		233.8				163.96		19.13		23.38

		1570.6		186.5		231.9				157.06		18.65		23.19

		1541.6		182.7		227.5				154.16		18.27		22.75

		1676.8		201.4		252.7				167.68		20.14		25.27

		1617.4		193.7		240.3				161.74		19.37		24.03

		1661.2		195.9		239.2				166.12		19.59		23.92

		1663.2		189.5		226.2				166.32		18.95		22.62

		1607.3		190.2		233.9				160.73		19.02		23.39

		1627		191.3		234.1				162.7		19.13		23.41

		1643.3		190.3		231.7				164.33		19.03		23.17

		1607.6		190		233.8				160.76		19		23.38

		1713.1		202.3		260.4				171.31		20.23		26.04

		1582.7		187.5		230.5				158.27		18.75		23.05

		1562.3		190.6		237.9				156.23		19.06		23.79

		1630.2		196		247.2				163.02		19.6		24.72

		1605.4		189.6		231.7				160.54		18.96		23.17

		1582.8		189.1		233.4				158.28		18.91		23.34

		1588.5		188.5		232.3				158.85		18.85		23.23

		1604.1		189.9		231.4				160.41		18.99		23.14

		1606		189.1		232.6				160.6		18.91		23.26

		1541.3		182.6		225.7				154.13		18.26		22.57

		1604.8		188		230.6				160.48		18.8		23.06

		1592.1		188.9		232				159.21		18.89		23.2

		1518.3		184.6		227.2				151.83		18.46		22.72

		1553.6		186.8		230.3				155.36		18.68		23.03
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