STA 6167 – Spring 2011 – Exam 3 PRINT Name _____________________________
Conduct all tests at  = 0.05 significance level.
Q.1. A study considered the relationship between number of matings  (Y) and age (X) among n=41 African elephants. The researchers considered 3 Poisson Regression models with log link functions:
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The results for the 3 models are given below:

[image: image2.emf]Model B0 (SE) B1 (SE) B2 (SE) -2log(L)

1 .987 (.095) #N/A #N/A 2.88

2 -1.582 (.545) .069 (.014) #N/A -20.48

3 -2.857 (3.036) .136 (.158) -.001 (.002) -21.67


p.1.a. Based on Model 2 versus Model 1, test whether there is a (linear) association between the log of the mean number of matings and age, based on the Wald and Likelihood-Ratio Tests.   H0: HA: ≠

Wald Test Stat: _____________________    LR Test Stat: ____________________  Rejection Region: _____________

p.1.b. Based on Model 3 versus Model 2, test whether there is a nonlinear association between the log of the mean number of matings and age, based on the Wald and Likelihood-Ratio Tests.   H0: HA: ≠

Wald Test Stat: _____________________    LR Test Stat: ____________________  Rejection Region: _____________

p.1.c. Obtain the predicted value (estimated mean) for elephants of age = 40, based on each model:
Model  1 __________________       Model 2 _________________    Model 3 ________________________

Q.2. A nonlinear regression model is to be fit, relating Area (Y, in m2) of palm trees to age (X, in years) by the Gompertz model:  E(Y) = +exp[-exp(-X)]    for 
p.2.a. What is E(Y), in terms of the model parameters when X=0?

p.2.b. What is E(Y), in terms of the model parameters when X  →∞?
Q.3. An experiment was conducted to compare chlorophyll content (Y) in grass clippings for plots assigned to one of 4 Nitrogen sources (NIT), and 3 levels of length of thatch accumulation (THATCH).  It was conducted as Split-plot experiment, with Nitrogen applied to Whole plots, and length of thatch accumulation applied to subplots. The experiment was conducted in 2 blocks (BLOCK). The partial ANOVA table is given below. Both factors are fixed.
	Source
	df
	SS
	MS
	F
	F(.05)
	Sig. Effect?

	Block
	 
	0.5
	 
	#N/A
	#N/A
	#N/A

	Nitrogen
	 
	37.5
	 
	 
	 
	Yes / No

	BlockxNitrogen
	 
	1.5
	 
	#N/A
	#N/A
	#N/A

	Thatch
	 
	4.0
	 
	 
	 
	Yes / No

	NitrogenxThatch
	 
	4.2
	 
	 
	 
	Yes / No

	Error(2)
	 
	4.0
	 
	#N/A
	#N/A
	#N/A

	Total
	 
	51.7
	#N/A
	#N/A
	#N/A
	#N/A


p.3.a. Complete the ANOVA table, including selecting whether the factor is significant or not based on the appropriate F-test.
p.3.b. Assuming the interaction between Nitrogen and Thatch is not significant, compute Bonferroni’s minimum significant differences for  i) comparing all pairs Nitrogen sources and ii) comparing all pairs of thatch lengths.

BijNIT = ______________________________                           BijThatch = ______________________________
Q.4. An Analysis of Covariance is conducted to compare 3 treatments. Pre-treatment (X) and post-treatment scores (Y) are obtained for each individual. The treatment group Pre-treatment means are all equal :  
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. Which statement(s) are necessarily true, assuming an additive (no interaction) model (circle the correct response):
p.4.a. There is no treatment effect                   Yes / No
p.4.b. The total sum of squares  is 0                 Yes / No
p.4.c. The post-treatment  adjusted means and unadjusted meanwithin each treatment are equal       Yes / No
Q.5. A repeated measures Analysis of Variance is conducted to compare 3 diet plans. A sample of 30 subjects is selected, with n1=10 receiving Diet 1, n2=10 receiving Diet 2, and n3=10 receiving Diet 3. Each subject’s weight change is measured at 3 time points. 

p.5.a. Complete the following ANOVA table.


[image: image4.emf]ANOVA

Source df SS MS F_obs F(.05)

Diet 2000

Subject(Diet) 5400

Time 3600

Time*Diet 800

Error2 13500

Total 25300


p.5.b.  Significant:   p.5.b.i.   Diet effects?    Yes / No    p.5.b.ii.   Time effects?      Yes / No    p.5.b.iii. Interaction?   Yes/No
p.5.c. Assuming the interaction between Diet and Time is not significant, compute Bonferroni’s minimum significant differences for  i) comparing all pairs of Diets   and ii) comparing all pairs of time periods.

BijDiet = ______________________________                           BijTime = ______________________________

Q.6. An Analysis of Covariance is conducted to compare the readability of 3 newspaper writers’ articles. The researcher samples 4 articles each from the 3 journalists (thus, 12 total articles), and assesses a readability index (Y) to each article. As a covariate, the length of the article (X, in 100s of words) is obtained. The following 3 models are fit, where Z1=1 if writer 1, 0 otherwise; and Z2=1 if writer 2, 0 otherwise:

· Model 1: E(Y) = X      R12 = 0.10

· Model 2: E(Y) = X + 1Z1 +  2Z2      R22 = 0.60         
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· Model 3: E(Y) = X + 1Z1 +  2Z2 + 1XZ1 + XZ2     R32 = 0.66

p.6.a. Test H0: No interaction between writer and article length (
p.6.a.i.  Test Statistic:

p.6.a.ii. Reject H0 if the test statistic falls in the range ______________________________________

p.6.b. Assuming no interaction, Test H0: No interaction writer effect, controlling for article length ( 

p.6.b.i.  Test Statistic:

p.6.b.ii. Reject H0 if the test statistic falls in the range ______________________________________

p.6.c. Based on model 2, give the adjusted means for each writer (X-bar = 10)

p.6.c.i.  Writer 1 _____________    p.6.c.ii. Writer 2 ________________  p.6.c.iii. Writer 3 ______________

Q.7. An enzyme kinetics study of the velocity of reaction (Y) is expected to be related to the concentration of the chemical (X) by the following model (based on n=18 observations):
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The following results are obtained.

                             The NLIN Procedure

                                      Approx     

        Parameter      Estimate    Std Error               

        b0              28.1          0.73     

        b1              12.6          0.76    

p.7.a.  Give a 95% Confidence Interval for the Maximum Velocity of Reaction
p.7.b. .  Give a 95% Confidence Interval for the dose needed to reach 50% of Maximum Velocity of Reaction

p.7.c. Give the predicted velocity when X=0, 10, 20, 30 and difference between each
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Q.8. A study was conducted to observe the effect of ginkgo on acute mountain sickness (AMS) in Himalayan trekkers. Trekkers were given either acetozalomide (ACET=1) or placebo (ACET=0) and either ginkgo biloba (Ginkgo=1) or placebo (Ginkgo=0). Further a cross-product term was created: Acetgink=ACET*GINKGO. Three models are fit:
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	Model
	Null (No IVs)
	Acet
	Acet,Ginkgo
	A,G,A*G

	-2ln(L)
	532.378
	501.663
	501.444
	501.318


[image: image8.png]Variables in the Equation

B SE wald o Sig Exp(E)
Slepacat 1238 233 | 28085 000 201
Constant | .56 135 | 23542 000 519

a Variable(s) entered on step 1: acet





p.8.a. Test whether there is a significant Acetozalomide Effect :
p.8.a.i. H0:                                    HA:

p.8.a.ii.    Likelihood-Ratio Test Statistic: ____________________    Rejection Region: ______________

p.8.a.iii.   Wald  Test Statistic: _____________________________    Rejection Region: _______________
p.8.b. Test whether there is either a Ginkgo main effect and/or ACET*GINKGO interaction (controlling for ACET) 

p.8.b.i.  H0:                                                HA:

p.8.b.ii.  Likelihood-Ratio Test Statistic: ___________________    Rejection Region: __________________

p.8.c. Based on Model 1 give the predicted probabilities of suffering from AMS for the Acetozalomide and non-acetozalomide users:

Acetozalomide:

Non-Acetozalomide:

Have a Great Summer!
� EMBED Equation.DSMT4  ���
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