STA 6167 – Exam 3 – Spring 2013   PRINT Name __________________________________________________________
Conduct all tests at  = 0.05 significance level.
Q.1. A study was conducted to compare Y=Average Daily Weight Gain (Kg) under 2 Grazing Conditions (Z=1 if Continuous, 0 if Rotated), adjusting for a Covariate X = Stock Rate (Animals/hectare). Three regression models were fit:
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The results are given below. Answer the following questions:


[image: image2.emf]ANOVA Model1 ANOVA Model2 ANOVA Model3

df SS df SS df SS

Regression 1 0.1254 Regression 2 0.1344 Regression 3 0.1354

Residual 13 0.0338 Residual 12 0.0248 Residual 11 0.0238

Total 14 0.1592 Total 14 0.1592 Total 14 0.1592

Coefficients Standard Error Coefficients Standard Error Coefficients Standard Error

Intercept 1.1372 0.1042 Intercept 1.1876 0.0959 Intercept 1.1463 0.1166

X=SR -0.0658 0.0095 X=SR -0.0677 0.0085 X=SR -0.0639 0.0104

Z=CG -0.0505 0.0241 Z=CG 0.0856 0.2081

XZ -0.0125 0.0190


p.1.a. Overall sample size = ______   p.1.b.  Proportion of variation in Y explained by model 3 = __________________
p.1.c. Bivariate correlation between Y and X = ______________________________________________

p.1.d. Test whether Grazing Conditions are significantly different, controlling for Stock Rate:   H0: ________  HA: ______

Test Statistic: ___________________________  Reject H0 if the test statistic falls in the range ____________________

Q.2. A Poisson regression model was fit, relating apprentice migration to Edinburgh, from n=33 counties in Scotland during the late 18th century. The response was number of apprentices emigrating to Edinburgh, with predictors: counties’ Distance, Population (1000s), degree of Urbanization, and direction from Edinburgh (1=North, 2=West, 3=South). The following regression models were fit, with a log link function, and the reference direction being North:
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[image: image4.emf]Model1 Estimate Std. Errorz value Pr(>|z|) Model2 Estimate Std. Errorz value Pr(>|z|)

(Intercept) 4.2517 0.2477 17.164 0.0000 (Intercept) 2.6785 0.2745 9.757 0.0000

Dist -0.0340 0.0019 -17.592 0.0000 Dist -0.0115 0.0017 -6.589 0.0000

Pop 0.0213 0.0015 14.014 0.0000 Pop 0.0159 0.0016 9.992 0.0000

Urban -0.0358 0.0041 -8.837 0.0000 Urban -0.0188 0.0043 -4.422 0.0000

West 0.2324 0.1836 1.265 0.2060 West 1.6897 0.3652 4.627 0.0000

South 1.1065 0.1500 7.377 0.0000 South 3.7072 0.2525 14.681 0.0000

Dist*West -0.0275 0.0057 -4.844 0.0000

Dist*South -0.0609 0.0057 -10.74 0.0000

Residual Dev df Residual Dev df

256.31 27 84.362 25


Note, that in R, Residual Deviance is ((-2logLikelihood(Current Model)) – (-2logLikelihood(Model with Mean=Y)))
p.2.a. Use the likelihood-ratio test to test H0: DW = DS = 0 (No interaction between Direction and distance).
Test Statistic: ___________________________  Reject H0 if the test statistic falls in the range ____________________

p.2.b. East Lothian is a distance of 33 from Edinburgh, has a population of 30 (in 1000s), and is South of Edinburgh. Give their predicted values for each model, and residuals. The observed number of apprentices is 44.

Model 1: Predicted = _________________________    Residual = ____________________________________

Model 2: Predicted = _________________________    Residual = ____________________________________

Q.3. A logistic regression model is fit relating 2-week post-exposure brand recall (Y=1 if Yes, 0 if No) to Exposure to Comedic Violence in advertisement. The Predictors are HI (High-intensity = 1, Low-Intensity = 0), and SC (Severe Consequences = 1, Not Severe = 0). Consider the following 5 Models of the probability that the brand is recalled (), based on a logit link:
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-2lnLikelihood for the 5 models are:  Mod 0: 185.50    Mod1:  180.50   Mod 2: 182.40   Mod3:  177.36   Mod 4: 175.51
p.3.a. Test whether Probability of Brand Recall is associated with High Intensity (Not controlling for SC):

Test Statistic: ___________________________  Reject H0 if the test statistic falls in the range ____________________

p.3.b. Test whether there is a significant interaction between HI and SC (controlling for their main effects):

Test Statistic: ___________________________  Reject H0 if the test statistic falls in the range ____________________

p.3.c. Consider Model 3 (although SC is only moderately significant):

p.3.c.i. Give the predicted probabilities for the four conditions (HI=0/SC=0, HI=1/SC=0, HI=0/SC=1, HI=1/SC=1):
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HI=0/SC=0: ______________ HI=1/SC=0: _____________  HI=0/SC=1: ______________  HI=1/SC=1: ____________

p.3.c.ii. Construct a 95% CI for the Odds Ratio (HI=1/HI=0), controlling for SC
Lower Bound = ____________________________   Upper Bound = __________________________________

Q.4. A study was conducted, relating Napthelene peak area (Y), measured as a function of the time since discharge (X) of gunshot cartridges. Three cartridges were shot, each measured at X=0,2,9,24,32 hours. Note: the model has serious non-constant variance, ignore this for this problem. The equation fit, based on diffusion theory is:
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p.4.a. Give the expected value when:   X = 0 ____________________    X→∞ ________________________
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Formula: y ~ b0 + b1 * exp(-b2 * sqrt(x))

Parameters:

   Estimate Std. Error t value Pr(>|t|)    

b0  16.6466    24.5650   0.678  0.51085    

b1 178.9799    35.0639   5.104  0.00026 ***

b2   0.7201     0.3923   1.836  0.09127 .  
p.4.a. Give the fitted values for the following times:   t=0, t=10, t=20, t=30 and locate them on the graph.
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												Intercept		1.1875982471		0.0958507671		12.3900755585		0.0000000338		0.9787573659		1.3964391282		0.9787573659		1.3964391282																XZ		-0.0125		0.0190

												X=SR		-0.0676638995		0.0084923569		-7.9676231138		0.0000039192		-0.0861671558		-0.0491606432		-0.0861671558		-0.0491606432

												Z=CG		-0.0504788149		0.024077797		-2.0964880993		0.0579048423		-0.1029398278		0.0019821981		-0.1029398278		0.0019821981

												SUMMARY OUTPUT



												Regression Statistics

												Multiple R		0.9221071081

												R Square		0.8502815189

												Adjusted R Square		0.8094492058

												Standard Error		0.0465492722

												Observations		15



												ANOVA

														df		SS		MS		F		Significance F

												Regression		3		0.1353648178		0.0451216059		20.8237411916		0.0000767611

												Residual		11		0.0238351822		0.0021668347

												Total		14		0.1592



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

												Intercept		1.1462527209		0.1165556043		9.8343852898		0.0000008733		0.8897155654		1.4027898764		0.8897155654		1.4027898764

												X=SR		-0.0639301072		0.0103849448		-6.1560372663		0.0000714608		-0.0867872167		-0.0410729978		-0.0867872167		-0.0410729978

												Z=CG		0.085608958		0.2081413862		0.41130195		0.6887507196		-0.3725071442		0.5437250602		-0.3725071442		0.5437250602

												XZ		-0.0125234038		0.0190191153		-0.6584640593		0.5237826783		-0.0543841943		0.0293373866		-0.0543841943		0.0293373866
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