STA 6167 – Exam I – Spring 2008
For all problems, use =0.05
A multiple regression model is fit relating a response Y to 6 predictors: X1, X2, X3, X4, X5, X6. We fit 2 models (each based on a sample of n=34 cases):
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For model i), the error sum of squares is 1500. For model 2 it is 1850.

Test H0:  at the =0.05 significance level.

A regression model is fit, relating breaking strength of a fiber (Y) to the amount of an additive applied to it (X1), the amount of time it is heated (X2), and the temperature (X3) at which it is heated. The fitted equation and coefficient of multiple determination are given below (n=24):
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Give the predicted breaking strength of a fiber with X1=10 units of additive, heated for X2=15 minutes, at X3=300 degrees

Test H0: at the =0.05 significance level.
An experiment is conducted to compare five formulations of cookies and 4 cooking temperatures in an oven. Due to the nature of the experiment and time constraints, it was decided that on each of 7 days, there would be 4 cooking periods (one at each of the 4 temperatures), with each formulation being prepared in each cooking period. Give the Analysis of Variance table, including all sources of variation, degrees of freedom, and appropriate F-statistics. The response is a measure of cookie quality.
A study is conducted to compare the effects of 5 methods of practicing to play the trombone among college band trombone players. A sample of 30 trombone players is obtained, 6 are assigned at random to each of the 5 methods of practicing. Baseline measures of ability (X) are obtained as well as a post-practice score (Y). The researchers find no interaction between the effects of baseline score and method of practicing. The estimated regression equation is:      
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    where M1,…,M4 are dummy variables for methods 1, 2, 3,  and 4, respectively. 

· Give the adjusted means for methods 1 and 5, where the overall mean practice score is 24.2.
· How large would SSE have to be for the model E(Y)=X, for us to conclude that the methods of practicing effects are not all equal?
A study is conducted to compare 4 varieties of cat food on weight gain in kittens. 4 Kittens are selected at random from each of 12 litters with 4 or more kittens. Of the 4 kittens selected from each litter, one is assigned to variety A, one to B, one to C, and one to D (at random). Weight change at 16 weeks is obtained for each kitten. Complete the following ANOVA table and use Bonferroni’s method to compare all pairs of variety (population) mean weight change.

  
[image: image4.emf]Source df SS MS F Critical F

Variety 600

Litter

Error 990

Total 47 3000


Variety Means:   A: 21     B: 28      C: 22      D: 27
H0: No Variety Differences  

HA: Variety Differences Exist

Test Statistic_______________________    Rejection Region ________________

Critical t-value for Bonferroni’s Method:  _________________

Standard error of Difference between 2 Variety Means:

Bij
Comparison                       Confidence Interval             Conclude

A vs B

A vs C

A vs D

B vs C

B vs D

C vs D

A study is conducted to compare 5 methods of oiling bowling alleys (Factor A) on scores by professional bowlers. A random sample of 10 professional bowlers (Factor B) are observed twice on each of these 5 oiling methods (the scores are totals pins over 7 games/100). These are the only oiling methods of interest. The partial ANOVA table is given below for the model:
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[image: image6.emf]Source df SS MS F Critical F

Oiling Method 4 43.0 10.75

Bowler 9 10.1 1.12

OilxBowler 36 24.3 0.675

Error 50 37.5 0.75

Total 99 114.9


Conduct the following tests:

H0: No bowler/oiling method interaction:   ab2 = 0

HA: bowler/oiling method interaction:   ab2 > 0

Test Statistic ______________      Rejection Region ________________

Do you conclude there is a significant interaction? ____________________

H0: No Oiling Method Differences: 

HA: Differences exist among oiling methods  (Not all i = 0)

Test Statistic ______________      Rejection Region ________________

Do you conclude there is a significant oiling method effect? ____________________

H0: No bowler effect:   b2 = 0

HA: bowler effect exists:   b2 > 0

Test Statistic ______________      Rejection Region ________________

Do you conclude there is a significant interaction? ____________________
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