STA 6127 – Exam 3 – Spring 2010   PRINT Name __________________________

Q.1. A linear regression model is fit, relating Y=Math Score on a standardized exam to Age and Education level. The following output gives the results of the regression model. Complete the parts below the output.  The model is:  E(Y) = AAGEEEDU

[image: image1.emf]ANOVA

df SS MS F P-value

Regression 2 569545 284772.5 43.65623 0.0000

Residual 27 176122.8 6523.067

Total 29 745667.8

CoefficientsStandard Error t Stat P-value Lower 95%Upper 95%

Intercept -100.69 341.66 -0.2947 0.7705 -801.72 600.33

Age 44.72 51.93 0.8612 0.3967 -61.83 151.27

Education 61.55 49.24 1.2499 0.2221 -39.49 162.58


p.1.a.  Give the predicted score for a child whose AGE=12.0 and EDU = 6.  ________________________
p.1.b. Give the test statistic and P-value for testing H0: A=E=0     Test Stat ________    P-Value ______
p.1.c.  Give the test statistic and P-value for testing H0: A=0     Test Stat ________    P-Value ______

p.1.d.  Give the test statistic and P-value for testing H0:E=0     Test Stat ________    P-Value ______

p.1.e.  Which statement best describes the results of the experiment (Choose only one)

i)  Neither Age or Education are associated with math scores

ii)  Adjusting for Age, Education is associated with math scores

iii) Adjusting for Education, Age is associated with math scores

iv)  As a “group” of variables, Education and Age are associated with math scores

p.1.f.  This appears to be an example where multicollinearity exists       Yes   or   No

Q.2. A regression model is fit with 4 predictor variables and 24 observations. 
p.2.a. Above what value (in absolute valuable) would the DFBETAS measure for an individual case to be for us to feel that that case has highly influenced that regression coefficient?
p.2.b. Above what value (in absolute valuable) would the DFFITS measure for an individual case to be for us to feel that that case has highly influenced that cases predicted value?

Q.3.  A logistic regression model is fit, relating whether a coupon is redeemed (Y=1, if yes, 0 if not) to the Value of the coupon (V=$5, $10, $15, $20) for a product with a base price of $75. The estimated regression coefficients and statistics are given below for the model:  log(odds(redeem)) = V

[image: image2.emf]Variable B SE Wald df Sig Exp(B)

Value 0.152 0.032 22.336 1 0.000 1.164

Constant -4.082 0.529 59.492 1 0.000 0.017


p.3.a.  Give the (Wald) Test statistic, Rejection Region,  and P-value for testing H0:  = 0 vs HA: ≠0.  

Test Statistic ____________   Rejection Region _____________  P-value _______________

p.3.b. Give the fitted probabilities for a coupon to be redeemed when the Value is $5 and when $20:
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Q.4.  Two regression models were fit, relating advertising price for newspaper ads (Y in $) to circulation (X in 10000s). The authors fit a linear regression and quadratic regression relating Y to X, based on n=160 papers. Test H0: The relationship is linear (  vs HA: The relation is nonlinear (≠at the = 0.05 significance level. For the model:   E(Y) = 1 X X2
· 
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p.4.1.: Test Statistic:

p.4.b. Rejection Region:    Test Statistic   >  or  <  ____________________

p.4.c. Do you conclude that the relationship is not linear?  Yes  or  No
Q.5.  A survey measured Chinese residents willingness to engage in rightful resistance to local authorities (Y=1 if Yes, 0 if No). The independent variables were:
Age, Male(yes=1,no=0), Education, Annual Household Income,  Party Member (yes=1,no=0),               PLA Vet (yes=1,no=0), More Trust in high levels of government than low levels (interval scale)

· For the null model:  log(odds(Y=1)) = , -2logL = 619.77. 

· For the full model: log(odds(Y=1)) = Age + … + 7 TrustHigh,  -2logL = 523.89

[image: image5.emf]Variable B SE Wald X2 Exp(B)

Intercept -3.72 0.56 44.13 0.02

Age 0.05 0.09 0.31 1.05

Male 0.59 0.3 3.87 1.80

Educ 0.05 0.05 1.00 1.05

HHInc 0.02 0.07 0.08 1.02

Party 0.45 0.36 1.56 1.57

PLA Vet 1.02 0.42 5.90 2.77

HighTrust 0.18 0.1 3.24 1.20


p.5.a. Test H0:  versus HA: Not all i = 0

Test Statistic ______________    Rejection Region ______________   P-Value < or > 0.05
p.5.b. Controlling all other factors, the odds of a male engaging in rightful resistance is ________ times the odds of a female engaging in rightful resistance
p.5.c. If you ran backward elimination with SLS=0.05, which factor would be the first to be eliminated? Hint: Compare the smallest (B/SE)2 with the critical chi-square value with 1 degree of freedom.

Factor eliminated ___________________    because ________    < or >    ________________ 

Q.6. An ordinal regression model is fit, relating a quality relating of beer (Y=Good (3),Fair(2),Poor(1)) to the price the rater was told it cost (X=$2,$3,$4). Note, in reality it was always the same beer. A model is fit, where:
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[image: image7.emf]Goodness - of - Fit  

  Chi - Square  df  Sig.  

Pearson   1.294  3  .731  

Deviance   1.291  3  .731  

Link function: Logit.   

 


	Parameter Estimates

	
	
	Estimate
	Std. Error
	Wald
	df
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Threshold
	[quality = 1.00000]
	.076
	.368
	.043
	1
	.836
	-.646
	.798

	
	[quality = 2.00000]
	1.794
	.395
	20.655
	1
	.000
	1.021
	2.568

	Location
	price
	.418
	.171
	5.953
	1
	.015
	.082
	.754

	Link function: Logit.
	
	
	
	
	
	
	


p.6.a. Complete the following table of fitted Probabilities:


[image: image8.emf]Fitted Price=2 Price=3 Price=4

P(Poor) 0.319 0.235 0.169

P(Fair) 0.404 0.396  

P(Good) 0.277 0.368  


p.6.b.  The Pearson Goodness-of-fit statistic for this model, compared to the saturated model which fits 6 distinct logits to the first 2 rows of the above table (and perfectly fits the sample data) is equal to 1.294 which under the null hypothesis that our regression model is appropriate has a P-value of 0.731 (based on chi-square distribution with 3 df (6 logits – 3 Parameters in our model). Do you feel our model is appropriate?  Yes  or   No
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		13.5181737724		8		1000		8.4879729911		1016.9759459823

		11.1775566881		5		700		38.459006646		776.918013292

		12.3306985687		6		800		9.7246584119		819.4493168237

		13.7397381512		8		1000		33.8145582646		1067.6291165291

		10.6189153722		5		700		-9.1211518338		681.7576963324

		12.0300912503		6		800		13.2321815727		826.4643631454												Variable		B		SE		Wald		df		Sig		Exp(B)

		13.0434583575		7		900		6.2373715082		912.4747430164												Value		0.152		0.032		22.336		1		0.000		1.164

		12.5815607166		7		900		-1.2642544789		897.4714910422												Constant		-4.082		0.529		59.492		1		0.000		0.017

		13.7798699911		8		1000		-36.4736365555		927.0527268891

		10.6077761162		5		700		-54.8697016711		590.2605966578

		11.7728202155		6		800		-78.5037173046		642.9925653909

		12.0784630879		6		800		43.8258211943		887.6516423887

		11.0174871059		5		700		-31.7236299452		636.5527401096

		13.3599353008		7		900		0.3729496711		900.7458993423

		10.1696829127		4		600		-23.9000996771		552.1998006458

		11.7815179907		6		800		37.7431206289		875.4862412577

		12.6656392102		7		900		26.9827751254		953.9655502507

		14.8255867183		9		1100		-1.0385292626		1097.9229414748

		10.4980620746		4		600		-11.092765817		577.814468366

		14.7558519242		9		1100		-30.3922433886		1039.2155132227

		12.4608600116		6		800		81.8802163849		963.7604327698

		12.4979400006		6		800		-27.2664237855		745.467152429

		11.6670735801		6		800		-41.8710328631		716.2579342737

		12.6055177465		7		900		84.9559000926		1069.9118001852

		13.093508713		7		900		55.2624896955		1010.5249793909

		13.2998138371		7		900		-28.4187535726		843.1624928548
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Sheet4

		SUMMARY OUTPUT



		Regression Statistics

		Multiple R		0.9622441706

		R Square		0.9259138439

		Adjusted R Square		0.9204259805

		Standard Error		40.3827519595

		Observations		30



		ANOVA

				df		SS		MS		F		Significance F

		Regression		2		550286.809095378		275143.404547689		168.7202786278		5.5137914893136E-16

		Residual		27		44030.6997072665		1630.7666558247

		Total		29		594317.508802644



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

		Intercept		49.6545331931		170.8291256167		0.2906678414		0.7735264028		-300.8578758348		400.1669422211		-300.8578758348		400.1669422211

		Age		22.3601243061		25.9652554605		0.8611555677		0.3967357444		-30.9161786057		75.6364272178		-30.9161786057		75.6364272178

		Education		80.773211327		24.6200627365		3.2807882007		0.0028560451		30.2570158653		131.2894067886		30.2570158653		131.2894067886











Sheet5

		SUMMARY OUTPUT



		Regression Statistics

		Multiple R		0.873959544

		R Square		0.7638052846

		Adjusted R Square		0.7463093798

		Standard Error		80.7655039191

		Observations		30



		ANOVA

				df		SS		MS		F		P-value

		Regression		2		569545.022498552		284772.511249276		43.6562322133		0.0000

		Residual		27		176122.798829066		6523.0666232987

		Total		29		745667.821327619



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

		Intercept		-100.69		341.66		-0.2947		0.7705		-801.72		600.33		-801.7157516696		600.3338844421

		Age		44.72		51.93		0.8612		0.3967		-61.83		151.27		-61.8323572113		151.2728544355

		Education		61.55		49.24		1.2499		0.2221		-39.49		162.58		-39.4859682693		162.5788135771











Sheet1

		Age		Education		E(Y)		eps		Y

		10.6207464827		5		700		8.4413613877		716.8827227753

		10.0325022126		4		600		27.1820681519		654.3641363038

		11.9472334971		6		800		-56.2093873668		687.5812252663

		11.33640553		5		700		31.662807487		763.325614974

		13.5181737724		8		1000		8.4879729911		1016.9759459823

		11.1775566881		5		700		38.459006646		776.918013292

		12.3306985687		6		800		9.7246584119		819.4493168237

		13.7397381512		8		1000		33.8145582646		1067.6291165291

		10.6189153722		5		700		-9.1211518338		681.7576963324

		12.0300912503		6		800		13.2321815727		826.4643631454

		13.0434583575		7		900		6.2373715082		912.4747430164

		12.5815607166		7		900		-1.2642544789		897.4714910422

		13.7798699911		8		1000		-36.4736365555		927.0527268891

		10.6077761162		5		700		-54.8697016711		590.2605966578

		11.7728202155		6		800		-78.5037173046		642.9925653909

		12.0784630879		6		800		43.8258211943		887.6516423887

		11.0174871059		5		700		-31.7236299452		636.5527401096

		13.3599353008		7		900		0.3729496711		900.7458993423

		10.1696829127		4		600		-23.9000996771		552.1998006458

		11.7815179907		6		800		37.7431206289		875.4862412577

		12.6656392102		7		900		26.9827751254		953.9655502507

		14.8255867183		9		1100		-1.0385292626		1097.9229414748

		10.4980620746		4		600		-11.092765817		577.814468366

		14.7558519242		9		1100		-30.3922433886		1039.2155132227

		12.4608600116		6		800		81.8802163849		963.7604327698

		12.4979400006		6		800		-27.2664237855		745.467152429

		11.6670735801		6		800		-41.8710328631		716.2579342737

		12.6055177465		7		900		84.9559000926		1069.9118001852

		13.093508713		7		900		55.2624896955		1010.5249793909

		13.2998138371		7		900		-28.4187535726		843.1624928548
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