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{231 1. (a) Assume a one-way anova with the same number of observations for each treatment.
Suppose the degrees of freedom for treatments is 4 and the degrees of freedom for
error is 45, Find (1) the number of treatments, and (ii) the number of observations
for each treatment.
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(b) Give the degrees of [reedom for the three-way interaction in a 2 x 3 x 4 three-way
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(¢} For a one—way anova with three groups, the sample sizes ave 10, 10, and 20; and
the corresponding variances are 30, 70, and 40. I'ind the MSE.
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{(d) Tn a one way anova with three groups, you are interested in the differcnce between
the mean of the first gronp and the average of the means of the other groups. If
the MSE is 60 and the sample sizes are 10, 6, and 12, find the standard error for
this difference.
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(¢) For a one-way anova with 3 treatments and 5 subjects per treatment, the sum of
squarcs total is 450 and the sum of squares for treatments is 150. Find (i} the I
statistic for testing no treatment differences, (ii) the degrees of freedom for the
null distribution of this statistic.
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(23] 2. {a] You are using SAS to analyze a 4 x 2 anova using the statements CLASS A B;
MODEL Y=A B A*B;. Write a contrast statement, for the difference between p3

and fizs- A= At "ﬁt * (H,B),,c
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{by In a 2 x 2 anova the population means are p; = 20, pag =
{122 = 36. Is there an interaction in this model? Explain why or why not.
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(¢) In a 4-way anova with 5 observations per cell, give the tolal number of main

effects and interaclions in the anova table,
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(d) An analysis of covariance is used to analyze data from an experiment Ve
treatments and two covariates. There are ten subjects in each treatment group.
I'ind the degrees of freedom for error.
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fe) You ran a one—way anoara with three groups and calculated an F-statistic, say

1 _q, for comparing the means of groups 1 and 2. An examination of the residuals
revealed a very large outlier in group 3. If you rerun the analysis withont the
outlier, what change in Fy_; and its P-value do you expect. Explain why you
expect this change.
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(25) 3. For this question refer Lo the output for PROC GLM given as OUTPUT FOR, PROB-
LEM 3.

ia)

Write the anova maodel for this analysis using the cell means model. {Give ox-
plivit nmnerical values for number of groups being compared and the numbers of
obsctvations per group.)

State the usual null hypothesis for this model, give the test statistic with degrees
of freedomn, the P-value and write one sentence deseribing the conclusion in words.
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Which pairs of means differ significantly according to the Tukey H3D procedure
given in the output?

Q¥3 A fron [ EH

What is the standard error for the estimate of the mean of the first group?
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Give the estimate tor the parameter o of vour model.
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(25) 1. For this question refer to the output for PROC GLM given as QUTPUT FOR PROB-

LEM 4.

{a)

{ly)

(1)

Write the anova model for the analysis marked PART A using the cell means
model. (Give explicit mmmerical values for number of groups being compared and
ithe nmmbers of observalions per group.)
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summarize the results of the hypothests tests for the PART A analysis.
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The PART B analysis consists of two runs. cne for each level of the factor A.
Summarize the results for A at level 1.
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Sumnearize the results for A at level 2

F ;b*bf?y) £, > 376 P-.07
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Do you have reason to doubt the assumption of equal variances for the analvses
done at the two different levels of A, Explain why or why not.
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