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Conduct Individual Test/{l's at o = 0.05 significance level, and all simultaneous tests/Cl's @ experimentwise rate 0.05

Q.1. An experiment is conducted to study variation in breaking strength of denim jeans in a large automated
manufacturing facility. There are 1000s of machines. Each machine has a true mean breaking strength of jeans that it
produces, and these means are normally distributed. Approximately 95% of the machines have means between 40 and 60.
Within a given machine, approximately 95% of individual pairs of jeans lie within 6 of that machine’s mean. The model

fitis: y, =g +e, g~ ND(p.00) e ~NID(0,0°) {u} Lie,}

For this scenario, obtain the following parameters and measures:
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(Q.2. An experiment is conducted to estimate the effects of 3 brands of shoes on one mile run times for a sample of 4
runners. Bach runner’s time is measured 5 times in each brand of shoe. The experimenters treat the shoes as fixed and the
runners as random.

p.2.a. Write out the statistical model, allowing for main effects and interaction of shoes and runners (be specific on
parameters and ranges of subscripts): o -
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p.2.b. Complete the following table. Whenever possible, use actual numbers, not symbols. For the sum of squares, write

out the relevant summationi)\ S e N |
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Q.3. A wine tasting is conducted, with a sample of a judges, each rating a sample of b wines. Note that each judge only
rates each wine once.
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p3b. Derive F{MSA} = E{Jﬁi[bZ? - ab}i}
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p.3.c. The study had 9 judges and 10 varieties of wine. Complete the following ANOVA table testing:
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.4. An experiment was conducted to determine the effects of viewing a magical film versus a non-magical film in

* children. Sarmples of 32 6-year olds, and 32 8-year-olds were selected; and randomly assigned such that 16 of each age-
group viewed the magical film and 16 of each age-group viewed the non-magical. The foliowing table gives the means
(SDs} for each treatment. The response (Y) was a score on an imagination scale {rating of a child acting out an object or
animal).
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p.1.a. The foliowing table gives the means (SDs) for each treatment:
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Q.5. An experiment is conducted to compare 4 navigation techniques (Factor A, Fixed), 2 input methods (Factor B,
Fixed), in 36 subjects (Factor €, Random). Each subject is measured in-each combination of levels of A-and B-once.. - oo
Consider the model, where y is the task completion time:
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Q.6. An unbalanced two-way ANOVA was conducted to compare ethics scores on an exam (Y) among members of the

U.8. Coast Guard. The factors were Gender {X,=1 if Male, -1 if Female) and Rank (3(;=1 if Officers, -1 if Enlisted). The
sample sizes Weére: M/Q =72, M/E =180, F/O = 15, F/E =32 Fotur regféssions models were Tit:

Model 1: E{¥,} = B+ BXyy + B X,y + BXyu Xy, SSE =42088  ¥1=3635-2.40X, +3.85X, 0.50X.X,
Model 2: E{Y,.} = /4 + B.X,, + BXoy SSE,=42122  ¥:=3623-221X, +3.52X,

Model 3: E{¥,.} =+ B, X, + BX Xy SSE, =42873  ¥5=3475+330X,+039X X
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p.6.c. Based on Model 2, give the predicted scores for all combinations of Gender and Rank.
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Q.7. A study was conducted, measuring the effects of 3 electronic Readers and 4 Illumination levels on time for people
to read a given text {100s of seconds). There were a total of 60 subjects, 3 assigned to each combination of

Reader/Illumination level. For this analysis, consider both Reader and Illumination level as fixed effects.

p.7.a Complete the following ANOVA table, and test for significant Reader/Illumination Interaction effects, as well as
main effects for Reader and tumination levels.
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p.7.b Use Tukey's Method to make all pairwise comparisons among Readers.
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p.7.c Use Bonferroni’s method to make all pairwise comparisons among Ilfumination levels.
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