STA 4210 – Exam 1 – Fall 2012 – PRINT Name _________________________
For all significance tests, use  = 0.05 significance level.
Q.1. A study is conducted to compare r = 4 styles on comfort ratings for truck drivers on long trips. A sample of 40 truck drivers is obtained, and randomly assigned so that 10 test style A, 10 test style B, 10 test style C, and 10 test style D. An overall comfort rating score (Y) is obtained over the course of the trip for each driver. The data are coded such that higher scores mean higher comfort. Summary statistics are given below: 


[image: image1.emf]Seat  n mean SD

A 10 14 5

B 10 18 4

C 10 10 3

D 10 18 4

  
p.1.c. Based on your answers to p.1.a. and p.1.b., complete the following ANOVA table for testing H0:A = B = C = D:


[image: image2.emf]ANOVA

Source df SS MS F* F(0.95)

Treatments

Error

Total


p.1.d. The P-value for the test is (Circle One):             > 0.05           < 0.05           Need More Information
Q.2. For the following 2 scenarios (A and B), give E{MSTR}/E{MSE}:

p.2.a. n1 = n2 = n3 = 10       E{MSTR}/E{MSE} = __________________

p.2.b. n1 = n2 = n3 = 5       E{MSTR}/E{MSE} = __________________

p.2.c. Is the power to detect treatment effects to higher for scenario A  or scenario B?  (Circle One)
Q.3. An experiment is conducted as a Completely Randomized Design to compare the durability of 5 green fabric dyes, with respect to washing. A sample of 30 plain white t-shirts was obtained, and randomized so that 6 received each dye (with each shirt receiving exactly one dye). A measure of the color brightness of the shirts after 10 wash/dry cycles is obtained (with higher scores representing brighter color). The error sum of squares is reported to be SSE = 2000. The mean scores for the 5 dyes are: 
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p.3.a. Compute Tukey’s HSD, and determine which means are significantly different with an experiment-wise (overall) error rate of E = 0.05, by joining lines to means that are not significantly different.

                                                                                                                                            D5     D2    D1     D4     D3

p.3.b. Compute the Bonferroni MSD, and determine which means are significantly different with an experiment-wise (overall) error rate of E = 0.05, by joining lines to means that are not significantly different.
                                                                                                                                              D5     D2    D1     D4     D3

Q.4. An experiment is conducted to compare three map styles on the time it takes to complete a map reading task. There were 3 subjects per treatment (9 subjects total). Times to complete the task are given below. Complete the ANOVA table.

[image: image4.emf]Style1 Style2 Style3 ANOVA

j=1 30 50 10 Source df SS MS F* F(0.95)

j=2 35 45 20 Treatments

j=3 25 40 15 Error

Total


Q.5. When testing H0:12r2, based on Hartley’s test, how large does the ratio of the largest to smallest standard deviations among the treatments need to be to reject H0, when r = 5 and n1 = n2 = n3 = n4 = n5 = 5?
Q.6. A city’s police force is interested in purchasing new uniforms. They select 4 styles, two from Brand A, and two from Brand B. They randomly assign officers to wear the 4 styles (8 officers per style), and record their comfort scores. They wish to compare the two brands by a contrast (assume styles 1 and 2 are for Brand A, and styles 3 and 4 are brand B). The results of their analysis include:  
[image: image5.wmf]2

1234

6070504050

YYYYsMSE

····

======



[image: image6.wmf]{

}

1234

^

^

p.6.a.  Compute  :                      

                    

p.6.b. Compute  :

p.6.c. Obtain a 95% Confidence Interval 

for :  
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Q.7. You are considering making a set of g simultaneous 95% confidence intervals for some pre-planned contrasts. What would be necessary for the widths of the Bonferroni intervals to be wider than the corresponding Scheffe’ intervals?

Q.8. We are conducting the Kruskal-Wallis test, based on r = 3 treatments, and 4 replicates per treatment. What will the 3 treatment rank sums add up to?
p.1.a. Compute the treatment sum of squares:


SSTR=


p.1.b. Compute the error sum of squares:


SSE=
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