STA 6207 – Exam 2 – 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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·  Show that for simple regression, when we have ni observations at the ith distinct level of X, the Pure error sum of squares can be written as 
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· An experiment was conducted to study the relationship of between yield from a chemical reaction (y) and the reaction temperature (x). The following data were obtained from n=12 runs. The fitted equation based on n=12 runs was Y-hat = 92.68-0.15x. Complete the table by filling in values for X=100.

[image: image3.emf]Level(i) 1 2 3 4 5 6

n(i) 1 2 2 3 2 2

x(i) 60 70 80 90 100 110

y(i) 51 82,78 90,96 100,89,99 82,84 54,52

y-bar(i) 51 80 93 96   53

S^2(i) 0 8 18 37 2

y-hat(i) 83.81 82.34 80.86 79.38   76.42

n*(ybar-yhat)^2 1076.77 10.92 294.84 828.62   1097.44

(n-1)S^2 0 8 18 74   2


· Conduct the Lack-of-Fit F-test by completing the following table:   (H0: Linear Model is appropriate)

[image: image4.emf]Source df SS MS F F(.05)

Lack-of-Fit

Pure Error


Do you reject the hypothesis that a linear fit is appropriate at the 0.05 significance level?   Yes / No

Based on the same dataset, a quadratic model is fit based on the original (non-centered) X values:
E(Y) = 0+1X+2X2      

· Give the fitted value for X=100
· Compute simultaneous 95% CIs for 1 and 2 based on Bonferroni’s adjustment.

[image: image5.emf]Estimate Std. Error

Intercept -427.018 32.774

X 12.260 0.772

X^2 -0.072 0.004


· Based on your simultaneous CIs give an approximate confidence interval for the X value where Y is maximized.
A regression model is to be fit, relating mean January High temperature (Y) to 3 potential predictors (ELEVation, LATitude, and LONGitude). The following results are obtained:

	 
	 
	 
	 
	 
	 
	df
	SS
	MS

	 
	b
	SE(b)
	t Stat
	P-value
	Regression
	1
	2311.213
	2311.213

	Intercept
	60.94146
	0.363461
	167.6699
	0
	Residual
	367
	8428.007
	22.9646

	ELEV
	-0.00188
	0.000187
	-10.0321
	4.32E-21
	Total
	368
	10739.22
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Intercept
	129.2194
	1.1704
	110.4105
	0.0000
	Regression
	1
	9768.30
	9768.30

	LAT
	-2.2656
	0.0373
	-60.7646
	0.0000
	Residual
	367
	970.92
	2.65

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Intercept
	87.8721
	9.7737
	8.9906
	0.0000
	Regression
	1
	261.75
	261.75

	LONG
	-0.2990
	0.0988
	-3.0280
	0.0026
	Residual
	367
	10477.47
	28.55

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Intercept
	129.5893
	1.2998
	99.7002
	0.0000
	Regression
	2
	9769.44
	4884.72

	ELEV
	0.0000
	0.0001
	0.6563
	0.5120
	Residual
	366
	969.78
	2.65

	LAT
	-2.2796
	0.0430
	-53.0544
	0.0000
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Intercept
	105.6653
	6.5092
	16.2332
	0.0000
	Regression
	2
	854.10
	427.05

	ELEV
	0.0023
	0.0001
	16.2047
	0.0000
	Residual
	366
	1049.01
	2.87

	LONG
	-0.7846
	0.0676
	-11.6090
	0.0000
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Intercept
	117.5506
	2.9467
	39.8925
	0.0000
	Regression
	2
	9814.92
	4907.46

	LAT
	-2.3027
	0.0374
	-61.5047
	0.0000
	Residual
	366
	924.30
	2.53

	LONG
	0.1297
	0.0302
	4.2967
	0.0000
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Intercept
	57.9594
	7.2895
	7.9510
	0.0000
	Regression
	3
	9976.42
	3325.47

	ELEV
	-0.0014
	0.0002
	-8.7908
	0.0000
	Residual
	365
	762.80
	2.09

	LAT
	-2.0491
	0.0446
	-45.9090
	0.0000
	Total
	368
	10739.22
	 

	LONG
	0.6718
	0.0675
	9.9520
	0.0000
	 
	 
	 
	 


· Based on Stepwise Regression with SLS=SLE=0.05, what will be the sequence of models selected and the final model. Give BRIEFLY the reason for each step.

· Compute SBC and Cp for the 3 2-variable models and the 3-variable model (Cp for the 3-variable model will be 4 by definition). Based on each criteria which model is selected?
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· ELEV, LAT        Cp= _______________________       SBC = ______________________________

· ELEV, LONG        Cp= _______________________       SBC = ______________________________

· ELEV, LAT        Cp= _______________________       SBC = ______________________________

· ELEV, LAT, LONG        Cp= ____      SBC = ______________________________

· Which model will have the highest adjusted-R2?

· Give the Sequential and Partial sums of squares for each variable (for the ordering: ELEV, LAT, LONG) by completing the following table:


[image: image7.emf]Variable Sequential SS Partial SS

ELEV

LAT

LONG
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