STA 6207 – Final Exam – Fall 2009   PRINT Name ____________________

All Questions are based on the following 2 regression models, where SIMPLE REGRESSION refers to the case where p=1, and X is of full column rank (no linear dependencies among predictor variables).
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Given:    
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Cochran’s Theorem: Suppose Y is distributed as follows with nonsingular matrix V:
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1. For model 2, derive the least squares estimate for 
2. For model 2, obtain 
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in matrix form (quadratic forms in Y). Obtain the distributions of the two sum of squares (be specific with regard to their family of distributions, degrees of freedom, and non-centrality parameters). 
3. A regression model is fit, where X is the dose individuals receive and Y is a measure of therapeutic response. The following table gives the sample size, mean, and variance for each level of dose (the overall mean is 25). Consider the simple linear regression model Y=X

[image: image5.emf]X Sample Size Mean  Variance

0 4 11 4

2 9 16 5

4 4 24 3

8 9 30 5

16 4 49 4


· Obtain the weighted least squares estimate of 
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· Obtain the fitted values in the original scale: 
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· Test whether the relationship between dose and response is linear (=0.05). 

4. A study was conducted to measure the effects of pea density (X1, in plants/m2) and volunteer barley density (X2, in plants/m2) on pea seed yield (Y). The researcher fit a nonlinear regression model:

[image: image8.png]- kX
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Assuming 12, 3>0, what is E(Y) as pea density goes to infinity?

Assuming 12, 3>0, what is E(Y) as volunteer barley density goes to infinity?
The following table gives the estimated regression coefficients, standard errors, z-stats, and P-values (the sample size was huge):


[image: image9.emf]Coefficient Estimate Std Error Z P-value

B1 7.6 2 3.80 0.00014

B2 0.019 0.007 2.71 0.00664

B3 0.17 0.05 3.40 0.00067


What can we say about mean pea seed yield as volunteer barley density increases, controlling for pea density (=0.05)?

a)  Increases            b)  Decreases     c) Not Related to barley density

What can we say about mean pea seed yield as pea density increases, controlling for volunteer barley density (=0.05)?

a)  Increases            b)  Decreases     c) Not Related to pea density

Give the estimated pea yield for the following combinations of pea density and barley density:  (pd=100,bd= 0), (100, 200), (200, 0), (200,200).
100 , 0:

100 , 200:

200 , 0:

200 , 200:

5. A marketing department is interested in the effects of changing advertising levels for television and internet on sales. They vary X1=TV ad $, and X2=internet ad S and obtain the following regression results:
	X'X
	 
	 
	 
	X'Y

	20
	416.5343
	406.487
	 
	3676.373

	416.5343
	9546.826
	8733.245
	 
	78940.14

	406.487
	8733.245
	9111.308
	 
	77022.41

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	(X'X)^(-1)
	 
	 
	 
	betahat

	0.800494
	-0.01832
	-0.01815
	 
	98.54071

	-0.01832
	0.00127
	-0.0004
	 
	2.093241

	-0.01815
	-0.0004
	0.001303
	 
	2.050869

	 
	 
	 
	 
	 

	SS(Resid)
	 
	 
	 
	 

	608.6247
	 
	 
	 
	 


· Give the analysis of variance.

· Set up and conduct the general linear test that the effects of changing each type of advertising are equal in terms of sales at the =0.05 significance level.
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