Assignment #1 part 1
[image: ]
[image: ]

1. Consider the data from problem 3.26. Use a hand calculator to answer these questions (do not use R). Show your work!
a. Calculate the sums of squares and construct the ANOVA table of this experiment (you may use a hand calculator but not R). Show your work!

b. Give the rejection region of the test that the three circuit types have the same mean response time (use α = 0.05): _______________
c. Do we have enough evidence to conclude that the three circuit types don’t have the same mean response time? ____
d. Construct a 90% confidence interval for the mean response time of circuit type 2 ________________





e. Construct a 95% confidence interval for the difference in mean response time between circuits of types 2 and 3 ______________


f. Calculate Tukey’s HSD ________. Using Tukey’s HSD method, which circuit types have the same mean response time and which circuit types have different mean response times?



g. Suppose circuit type 2 is the control treatment. Use Dunnett’s method to perform comparisons of the other two treatments means to the control. 


h. Write down a contrast that can be used to compare the mean response time of circuit type 3 to the average of the mean response times of the other two circuit times _______________________ Construct a 95% confidence for your contrast.
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2. Solve problem #3.49. Use MSE found in problem 3.26 as the value of σ2. Answer: ____
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3. Use R to solve problem #3.14. Copy/paste the R output that helped you answer each question (you can paste into this file or into a separate file). For part c), be sure to construct plots of residuals and carry out statistical tests of normality and constant variance.
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326 The response time in milliseconds was determined
for three different types of circuits that could be used in an
automatic valve shutoff mechanism, The results from a com.
pletely randomized experiment are shown in the following
table:

Circuit Type Response Time
1 o 1 1 8 s
2 0 a3 1 3
3 6 s 8 16 1

(a) Test the hypothesis that the three circuit types have the
same response time. Use a = 0.01

(b) Use Tukey's test to compare pairs of treatment means.
Usea=0.01
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(€) Use the graphical procedure in Section 3.53 1o com-
pare the treatment means. What conclusions can you
draw? How do they compare with the conclusions from
part (0)?

(@ Construct a set of orthogonal contrasts, assuming that
at the outset of the experiment you suspected the
response time of crcuit type 2 to be different from the
other two.

(6) Ifyou were the design engineer and you wished o min-
imize the response time, which circuit type would you
select?

() Analyze the residuls from this experiment. Are the
basic analysis of variance assumptions satisfied?
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B89 Refer to Problem 3.26. If we wishio detecta maximum
diffesence in mean response times of 10 millseconds with a
probabilty of at least 0.90, what samle size should be used?
How would you obtain a preliminary estimate of 027
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B A product developer is investigating the tensile
strength of anew synthetic fiber tha willbe used 10 make cloth
for men's shirs. Strength i usually affected by the percent-
age of cotton used in the blend of materials for the fiber. The
engincer conducts a completely randomized experiment with




image5.PNG
five levels of cotton content and replicates the experiment five
times. The data are shown in the following table.

Cotton Weight Percent Observations
15 7 07 15 1 9
0 oo s
25 419 19 18 s
30 o2 2 1 23
3s 7 10 1mo1son

(a) Isthere evidence to support the claim that cotton con-
tent affects the mean tensile strength? Use @ = 0.05.

(b) Use the Fisher LSD method to make comparisons
between the pairs of means. What conclusions can you
draw?

(&) Analyze the residuals from this experiment and com-
ment on model adequacy.




