STA 6127 – Exam 2 – Spring 2005

1. Interaction terms are needed in a Two-way ANOVA model when (circle any correct answer(s)):

a) Each explanatory variable is associated with the response.

b) The difference in means between two categories of one explanatory variable varies greqatly among the levels of the other explanatory variable.

c) The mean square for the interaction term is much larger than the mean square error.

2. A researcher is interested in comparing children from 3 different cultures with respect to their math skills. She samples children from each of the cultures, obtains their age and gives each of them a standardized math exam.  This would best be described as a:

a) 2-Factor ANOVA

b) 1-Way ANOVA with dependent samples (Randomized Block Design)

c) Repeated Measures ANOVA with two Factors

d) Analysis of Covariance

3. In the model E(Y) =  +  X + 1Z1 where Z1 is a dummy variable identifying individuals in group 1 (circle any correct answer(s)):

a) The qualitative predictor has two levels

b) One line has slope  and the other line has slope 1
c) 1 is the difference in the sample means for groups 1 and 2

d) 1 is the difference in the adjusted means (controlling for X) for groups 1 and 2

4. A researcher is interested in comparing 4 computer search engines in terms of search times for his research assistants. He gives his assistants lists of items to be researched and measures the amount of time taken to complete the list. Because he knows there is a large amount of variability in his assistants’ typing and analytical skills, he has each assistant use each search engine. This would best be described as a:

e) 2-Factor ANOVA

f) 1-Way ANOVA with dependent samples (Randomized Block Design)

g) Repeated Measures ANOVA with two Factors

h) Analysis of Covariance

5. The following partial ANOVA table was obtained from a 2-way ANOVA where three advertisements were being compared among men and women. A total of 30 males and 30 females were sampled, and 10 of each were exposed to ads 1, 2, and 3, respectively. A measure of attitude toward the brand was obtained for each subject.

	Source
	df
	Sum of Squares
	Mean Square
	F

	Ads
	
	1000
	
	

	Gender
	
	500
	
	

	Ads*Gender
	
	1200
	
	

	Error 
	54
	
	
	---

	Total
	59
	5400
	---
	---


a) Complete the ANOVA table

b) Test whether the ad effects differ among the genders (and vice versa) (=0.05).

i. Test Statistic: _________________________

ii. Conclude interaction exists  if test statistic is ________________________

iii. P-value is above or below 0.05 (circle one)

6. A researcher is interested in comparing 4 diet plans. She selects 160 subjects and randomly assigns 40 subjects to each diet. She will measure their weight loss at 3 time points over the course of the year. Her analysis of variance will have the following sources of variation. Give her degrees of freedom for each source (actual numbers, not symbols).

	Source
	Degrees of freedom

	Diets
	

	Subjects(Diet) --- Error1
	

	Time Points
	

	Diets*Time
	

	Time*Subjects(Diet) --- Error2
	

	Total
	479


7. An Analysis of Covariance is conducted to compare two methods of training new employees of a large firm. Each new employee is given a standardized test prior to training to measure their natural level of intelligence (X). Half the employees are assigned to method 1 (Z1=1), the other half receive method 2 (Z1=0). After training, each employee is given a test of their knowledge of firm policies (Y) . There are 15 employees in each group.

· Model 1: E(Y) =  +  X + 1Z1 

· Model 2: E(Y) =  +  X + 1Z1 + 1XZ1       

[image: image1.wmf]Model Summary

.803

a

.645

.619

3.97534

.645

24.541

2

27

.000

.807

b

.651

.610

4.01947

.006

.410

1

26

.527

Model

1

2

R

R Square

Adjusted

R Square

Std. Error of

the Estimate

R Square

Change

F Change

df1

df2

Sig. F Change

Change Statistics

Predictors: (Constant), Z1, X

a. 

Predictors: (Constant), Z1, X, XZ1

b. 

[image: image2.wmf]Coefficients

a

44.130

18.472

2.389

.024

.381

.154

.290

2.478

.020

10.239

1.481

.809

6.914

.000

55.518

25.784

2.153

.041

.286

.215

.218

1.332

.194

-13.483

37.057

-1.065

-.364

.719

.199

.311

1.862

.641

.527

(Constant)

X

Z1

(Constant)

X

Z1

XZ1

Model

1

2

B

Std. Error

Unstandardized

Coefficients

Beta

Standardized

Coefficients

t

Sig.

Dependent Variable: Y

a. 


a) Test whether the slopes relating Y to X differ for the two training methods.

i. Null /Alternative Hypotheses:

ii. Test Statistic:

iii. P-value/Conclusion:

b) Based on Model 1, test whether the two methods differ, after controlling for X
i. Null / AlternativeHypotheses:

ii. Test Statistic:

iii. P-value/Conclusion:

c) Give the difference in adjusted means for the 2 methods.

