STA 6127 – Spring 2009 – Exam 2

PRINT Name ______________________________________

True or False: 
A study is conducted to compare the effects of three methods of warming up on performance in trained athletes. Samples of 15 males and 15 females who are varsity athletes are selected, and five of each are randomly assigned to each method. The response measured was a performance score on a skills test for each athlete. The primary research goal is to determine whether method effects differ, and whether they are “consistent” among males and females. This design is best described as a 2-Way ANOVA.
The purpose of multiple comparison methods (like Bonferroni’s) is to construct a set of simultaneous confidence intervals so that all intervals contain the true parameter with 

(1-)100% confidence. This involves decreasing the confidence level of each individual interval to (1-C)100%, where C=the number of simultaneous confidence intervals being constructed.
When we conduct an Analysis of Covariance, and there is an interaction, the differences among the means of any pair of treatment groups is the same at each level of the covariate X.
When we run an experiment as a Randomized Block Design, our goal is to compare g groups/treatments while removing block variation. The general effect is to make it easier to determine treatment effects when they exist (than using a 1-Way ANOVA with independent samples).
In a Repeated Measures Design where each treatment is assigned to n individuals (individuals receive only one treatment), and measurements are made at t time points, the individual treatment means are based on nt measurements.

A study measured the effects of shelf space on product sales. One product studied was Coffeemate. A sample of 6 stores were selected, and within each store the amount of space allotted to Coffeemate was 1/3 of the combined space for it and its competitor for one week, ½ for one week, and 2/3 for one week. Thus, each store was observed under each condition. Mean sales (units, across stores) in the 1/3 condition was 61, in the ½  condition was 68.17, and in the 2/3 condition was 73.67. Complete the following ANOVA table.

	Source of Variation
	Degrees of freedom
	Sum of squares

	Shelf Space (Trts)
	
	

	Store (Blocks)
	
	8224

	Error
	
	69.4

	Total
	
	


Test whether true mean sales differ among the three allocation strategies. That is, test:

H0: vs   HA: Not all i are equal     at the 0.05 significance level.

Test Statistic:  

Reject H0 if the test statistic falls in the range: _________________________

The P-value for this test is Larger   or    Smaller than 0.05

Obtain the Bonferroni B value for comparing all 3 pairs of strategies:
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Which pairs of strategies (if any) are significantly different based on your B value?

A repeated measures design is conducted to compare the effects of 3 methods of training workers in a large agricultural production facility. A sample of 60 employees are selected, and randomly assigned such that 20 receive method A, 20 receive method B, and 20 receive method C. Each worker’s output is measured at 4 time points post training. Complete the following ANOVA table.

	Source
	df
	SS
	MS
	F
	F(.05)

	Method
	 
	4000
	 
	 
	 

	Worker(Method)
	 
	5700
	 
	#N/A
	#N/A

	Time
	 
	9000
	 
	 
	 

	Method*Time
	 
	600
	 
	 
	 

	Error2
	 
	17100
	 
	#N/A
	#N/A

	Total
	239
	36400
	#N/A
	#N/A
	#N/A


For testing H0: No Method by Time Interaction, we Reject  / Fail to Reject   H0
For testing H0: No Method Main Effect, we Reject  / Fail to Reject   H0
For testing H0: No Time Main Effect,  we Reject  / Fail to Reject   H0
------------------------------------------------------------------------------------------------------------
An experiment is conducted to compare 3 memory improvement techniques. A sample of 30 individuals is obtained, and randomly assigned so that 10 receive method 1, 10 receive method 2, and 10 receive method 3. Pre-treatment memory scores were obtained (X) and post-treatment scores (Y) were measured. The following 3 models were fit:
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	Model Summary

	Model
	R
	R Square
	
	Std. Error of the Estimate
	Change Statistics

	
	
	
	
	
	R Square Change
	F Change
	df1
	df2
	Sig. F Change

	1
	.407a
	.165
	
	4.14812
	.165
	5.553
	1
	28
	.026

	2
	.816b
	.666
	
	2.72189
	.501
	19.516
	2
	26
	.000

	3
	.843c
	.711
	
	2.63446
	.045
	1.877
	2
	24
	.175


	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	37.977
	6.327
	
	6.002
	.000

	
	X
	.445
	.189
	.407
	2.356
	.026

	2
	(Constant)
	36.925
	5.501
	
	6.712
	.000

	
	X
	.543
	.152
	.497
	3.569
	.001

	
	Z1
	-.018
	1.484
	-.002
	-.012
	.991

	
	Z2
	-6.648
	1.244
	-.714
	-5.342
	.000

	3
	(Constant)
	46.185
	9.341
	
	4.944
	.000

	
	X
	.284
	.261
	.260
	1.089
	.287

	
	Z1
	-19.317
	11.600
	-2.076
	-1.665
	.109

	
	Z2
	-8.259
	13.612
	-.888
	-.607
	.550

	
	XZ1
	.592
	.345
	1.940
	1.716
	.099

	
	XZ2
	.034
	.390
	.126
	.088
	.930

	a. Dependent Variable: Y
	
	
	
	


Test whether there is an interaction between pre-treatment score and method:
Test Statistic _____________   F(.05) = _________________  P-Value = ____________

Assuming no interaction, test for differences among methods:

Test Statistic _____________   F(.05) = _________________  P-Value = ____________

Give the differences in estimated adjusted means:
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