STA 6208 – Exam 1 – Spring 2013   PRINT Name _____________________
CONDUCT ALL TESTS AT  = 0.05 SIGNIFICANCE LEVEL.
Q.1. Jack runs a small firm with 3 employees. He plans to conduct an experiment to compare them with respect to the quantity of their output using a new drill press, observing each employee’s output over 5 sessions. Jill has a large firm with many employees. She plans on sampling 3 at random, and observing each employee’s output over 5 sessions.

p.1.a. Clearly state Jack’s (treatment effects) model, describing all elements and assumptions.

p.1.b. Derive (Showing all work) 
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for Jack’s model.
Continued
p.1.c. Clearly state Jill’s model, describing all elements and assumptions.

p.1.d. Derive (Showing all work) 
[image: image2.wmf]{

}

{

}

{

}

{

}

,,,,

ii

EYVYEYVY

······

for Jill’s model.

Q.2. A forensic researcher is interested in the ridge densities between males and females and Caucasians and African-Americans. Samples of r=100 from each sub-population are obtained and for each subject, the number of ridges per 25mm2 is measured. Means (standard deviations) are given in the following table.

[image: image3.emf]Gender\Race Caucasian African-American

Female 13.40 (1.24) 12.60 (1.43)

Male 11.10 (1.31) 10.90 (1.15)


p.2.a. Complete the following ANOVA table, providing tests for interaction, as well as main effects for gender and race.


[image: image4.emf]Source df SS MS F F(0.05) Significant Effects?

Gender

Race

Gender*Race

Error

Total


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: 
[image: image5.wmf]12345

3025403520

YYYYY

·····

=====


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. A wine company produces bottles of wine that have mean alcohol contents (percentages) that are normally distributed, with 95% of all bottle means between 10.5 and 13.5. For specimens within bottles, alcohol contents are normally distributed with 95% of specimens falling within 0.6 of the bottle mean. Based on the 1-way random effects model, give:
2a = 

2 =

I = 
Q.5. A textile engineer is interested whether the mean breaking strength of Yarn Type A is larger than the of  Type B. Assuming that the sample standard deviations are 10, how large should each sample size be if we want P(Reject H0: A - in favor of HA:A -  A -  Show all work.

Q.6. Geographers are interested in the effect of map extent (Percentage of a map showing up on computer screen at one time) on response time for completing a map reading task. They sampled 80 individuals, and randomly assigned them to 4 extents (full, 40%, 25%, 10%), such that 20 individuals received each extent. Note that this a fixed effects model.   yij = i + eij   eij ~ NID(0,2).

[image: image6.emf]Treatment r Mean SD

Full Extent 20 34 10

40% Extent 20 35 8

25% Extent 20 38 8

10% Extent 20 45 13


p.6.a. Complete the following ANOVA table


[image: image7.emf]ANOVA

Source df SS MS F F(.05)

Treatments

Error

Total


p.6.b. Give a contrast that compares the average of the last 3 treatments (less than full extent) with the full extent.

p.6.c. Give a 95% Confidence Interval for the contrast.

p.6.d. Use the F-test to test H0: C = 0   vs  HA: C ≠ 0

Test Statistic: _______________________________  Rejection Region: ____________________________

Q.7. Researchers measured water accumulation in multi-layer clothing. They considered 3 types of outer layers (wool, polyester, down) and the same 3 types of inner layers (wool, polyester, down). They had 2 replicates at each combination of outer and inner layers.
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p.7.a. Complete the following ANOVA table.


[image: image9.emf]ANOVA

Source df SS MS F F(0.05)

Outer 13.62

Inner 75.37

Interaction 35.04

Error

Total 134.26


p.7.b. The P-value for testing H0: ()11 = … = ()33 = 0 is       > 0.05           < 0.05      (Circle one)
p.7.c. The following table gives the cell means for all combinations of outer (rows) and inner (columns). Use Tukey’s method to compare all pairs of treatments (combinations of outer and inner layers), and draw lines connecting all treatments that are not significantly different. Note: W/P ( Outer = Wool, Inner = Polyester

[image: image10.emf]Outer\Inner Wool Polyester Down

Wool 22.35 25.40 25.40

Polyester 21.55 23.65 26.20

Down 20.50 19.15 27.30
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