Stat 2470, Exam #3, Fall 2014 Name K t Y

Instructions: Show all work. Use exact answers or appropriate rounding conventions. If you use your
calculator, you can show work by saying which calculator commands you used.

1. Two different companies have applied to provide cable television service in a certain region. Let
p denote the proportion of all potential subscribers who favour the f|rst company over the
second. Consider testing Hy:p = 0.5,H,:p # 0.5 based on a sample of 25 individuals who
favour the first company and x represent the observed value for X.
a. Which of the following rejection regions is most appropriate and why? (3 points) —
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b. Inthe context of this problem, describe the Type | and Type |l errors. (6 points)
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c. Compute the probability of a Type Il error for the selected region when p = 0.3. (5 points)
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d. Using the selected region, what would you conclude if 6 of the 25 queried favoured
company one? (5 points)

et e pbalialtly Tt T e

PMO\T(LM o clone B {;73% v FrwadL



2. Anarticle described an investigation into the coating weights for large pipes resulting from a
galvanized coating process. Production standards call for a true average weight of 200 Ibs. per
pipe. Using a sample of 30 pipes, the mean of the samples is X = 206.73 with standard
deviation of s = 6.35. Test the appropriate hypothesis for this problem. Be sure to include
correct hypothesis test notations, and the significance level you choose, as well as your final
conclusion stated in terms of the context of the problem. (10 points)
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A manufacturer of nickel-hydrogen batteries randomly selects 100 nickel plates for test cells,
cycles them a specified number of times, and determines that 14 of the plates have blisters.
Does this provide compelling evidence for concluding that more than 10% of all plates blister
under such circumstances? State and test the appropriate hypothesis test. (10 points)
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4. The accompany“ing table gives summary data on cube compressive strength (N/mm?) for

concrete specimens made with a pulverized fuel-ash mix. ‘
Age (days) Sample Size Sample Mean Sample Standard
T T Deviation
7 68 26.99 4.89
28 74 35.76 6.43

a. Calculate and interpret a 99% confidence interval for the difference between true average
7-day strength and true average 28-day strength. (6 points)
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b. Conduct an appropriate hypothesis test to determine if the curing process improves the
strength ofthe concrete. State the hypotheses to be tested, the P-value and your
conclusion.|/(7 points)
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5. Suppose that COMPASS math placement scores for a sample of 10 incoming students to CSCC
are taken. Then the students undergo a two week remediation program in an attempt to
improve their initial placement, and then are retested. Use the information below to determine

if the remediation program improved students’ placement scrores by more than 5 points. Use
the significance level of 0.05. (12 points)

Student
1 2 3 4 5 6 7 8 9 10
No 19 21 25 24 11 20 21 26 18 14
remediation
With 21 24 28 29 26 21 20 28 24 26
remediation
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6. Itis thought that the front cover and nature of the first quesﬁion on mail surveys influence the
response rate. An article tested the theory by experimentiné with different cover designs. One

cover was plain, and one used the image of a skydiver. The re searchers speculated that the
return rate would be lower for the plain cover. (10 points) F

Cover Number Sent Number Returned
Plain 307 156
Skydiver 388 175

Does this data support the hypothesis of the researchers? Test the relevant hypotheses using
a = 0.1. State the hypotheses, P-value, and conclusion in context of the problem.
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7. Six samples of each of four types of cereal grain grown in a certain region were analyzed to
determine thiamin content, resulting in the following data (ng/g).
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Does this data suggest that at least two of the grains differ with respect to true average thiamin
content? Use a level @ = 0.05 test based on the P-value. (12 points)
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8. Consider the accompanying table with data on plant growth after the application of five
different types of growth hormone.

1: 13 17 7 14
2| B 13 20 17
3 18 15 20 17
4: 7 11 18 10
5 6 11 15 8

a. Perform an F-test on the data. Clearly state the hypotheses, test statistic, P-value for the
test, and the conclusion. (12 points)
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b. If the null hypothesis is rejected, perform Tukey’s procedure. (12 points)
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