STA 6208 — Exam 1 — Spring 2015
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For Each Problem, assume the Completely Randomized Design (1-Way ANOVA): ©
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Q.1 Denve E{MSTHS} for the balanced [-Way ANOVA with t treatments and t replicates per treatment by
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p.1.c. Use results from p.1.a. and p.1.b. to obtain: E{SS..s} and E{ MSqgrs} g Q’
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Q.1.d. For which scenario of the parameter values, will the power of the F-test be highest (assume t =3, 1, =1, =13 = )
Scenario I: 1y =80, 1, =100, gy =120, =10 or Scenario2: p; =90, u, =100, i, =110, =5

Compute E{MSs} for each scenario {(as a function of'r). ?@
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Q.2. A published report, based on a balanced 1-Way ANOVA reports means (SDs) for the three treatments as:
Trtl: 70(8) Trt2: 75(6) Trt3: 80(10) Tragically, the anthors fail to give the treatment sample sizes.

p.2.a The Treatment degrees of freedom is the same for each sample size. The error degrees of freedom are:
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p.2.b. Complete the following table, given arbitrary levels of the number of replicates per treatment:
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p-2.c. The smallest r;, so that these means are significantly different is: g
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Q.3. A study is conducted to compare 4 menus in terms of numbers of calories ordered by restaurant customers (in 100s of
calories). The treatinents (menus) are {consider them increasing in order of inforination provided):

1} No Calories Reported 2} Calories Reported  3) Rank-Ordered Calories 4) Color-Coded Calories

‘The sample sizes are all based on samples of r = 20 customers per menu. The sample means and estimated variance are:

Y.=17.6 Y2 =168 Y2=160 Yuw=144 V.=162 s*=MSErr =196.0.

p.3.a. Complete the foﬂowmg table totest Ho: py = o =13 = 1y >
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p.3.b.: Give 3 orthogonal contrasts, and their estimates and estimated standard errors

Contrast 1: Menu 1 vs Menus {2,3,4}  Confrast 2: Menu 2 vs Menus {3, 4} Contrast 3: Menu 3 vs Menu 4
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p-3.c. Obtain Simultaneous 95% Cls for each (population) contrast, based on Bonferroni’s method
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.4. Players in the English Premier Soccer League are classified as one of 4 positions (Defender, Forward, Goalie, or
Midfielder}. Random samples of 8 players were selected from each position for players during the 2014 scason. The
players’ Body Mass Indices were measured. The within position (Error) sum of squares is SSE = 68. The means for the 4
positions are: 22.77 (D), 22.19 (F), 24.11 (G), and 23.16 (M). @@[(, =22 +g =23
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p.4.a. Compute the standard error of the difference between 2 means: {Y =1 ;'.} MSE = 5 - 2, Va1
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p.4.b. Compute Tukey’s Honest Significant Difference for simuitaneously comparing all pairs of positions, with a family-
wise error rate of 0.05. Identify significant differences (if any) among all pairs of means.
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p.4.c. Compute Bonferroni’s Minimum Significant Difference for simultaneously comparing all pairs of positions, with a
family-wise error rate of 0.05. ldentify significant differences (it any) among all pairs of means.
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p.4.d. Compute Scheffe’s Minimum Significant Difference for simultaneously comparing all pairs of positions, with a
family-wise error rate of 0.05. Identify significant differences (if any) among all pairs of means.
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Q.5. Consider the following 2 models:

Model 11 y, =p,+e, i=L..t;j=L...r, Model 2: y, = p+e, i=1..6j=1..5
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p.5.c. Three brands of cellphones are to be compared in terms of sound quality. Samples ofr, =2, 1, =3, 5 =2 are
obtained, with the following sound quality scores: Brand 1: 8,9; Brand 2: 8, 7, 6; Brand 3: 5, 6.

Brandl Brand2 Brand3
8 8 5
9 6

7
6 ~
My 8y 7 5.5 A

Obtain the Error Sum of Squares and Degrees of Freedom for each model:
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p.5.d. Conduct the General Linear Test to test Hy: 1y = 1o = p3
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