STA362: Exam 2 (Fall 2001) Name 7 v/

Instructions: You must show all work to receive full credit, except in cases where calculator stat functions are
used. Be sure your answers are in the context of the problems. Clearly articulate your written
responses. Completeness and conciseness will benefit you. Point values in <>.

1. The manufacturer of a power supply is interested in the variability of output voltage. He has tested 12
units, chosen at random, with the following resuits:
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a] Estimate the variance of the population of output voltages with 90% confidence. Interpret the result in
context. <10>
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b] What assumption(s), if any, are required to validate the confidence interval result given above? How
might you go about checking this/these assumption(s)? <5>
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c¢] We have found a 100(1 - a)% Cl for o? by using the method of pivotal quantities on the expression
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Such an interval is called a “two-sided” interval because we are “centering” the confidence probability on
the sampling distribution of the sample variance. However, the followmg, for example, is also true:

((n l)s

Such an interval is called a “one-sided” 100(1 - a)% confidence interval for o Using an appropriate
starting expression and the method of pivotal quantities, derive the general form of a one-sided
100(1 - a)% confidence interval for o that has the form [0, upper endpoint). <15>
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120 Miami University Oxford undergraduates were surveyed whether or not they feel that racial prejudice is a
problem on their campus. The possible responses were Y = it is a problem or N = it is not a problem. Here
are the collected data:
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a] Estimate the true proportion of all MU undergraduates who feel that racial prejudice is a problem on
campus. Use a 90% confidence level, and interpret the interval in context. <10>
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b]  Can you be 90% confident that those who feel that racial prejudice is a problem on campus constitute
only a minority of the MU undergraduate population? Use your result from part a] to justify and/or explain
your response. <5>
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c] How many students should be randomly polled to estimate, correctly to within + 4%, the true percentage
that feel racial prejudice is a problem while maintaining 90% confidence? <5>
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d] Suppose the same survey was given to a sample of 186 Ohio University students regarding racia!
prejudice on the OU campus. In that sample, 71 students felt racial prejudice is a problem there. Use a

confidence interval to determine if there is reason to believe that a higher proportion of all OU students
feel that racial prejudice is a problem at OU than do MU students for Oxford. Use 90% confidence. <15>
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Data were collected on 57 males and 35 females that were chosen randomly; suppose the samples were
chosen independently from one another. Summary statistics on sample pulse rates are shown below.

N MEAN MEDIAN STDEV MIN MAX Q1 Q3
M_pulse 57 70.42 70.00 9.95 48.00 92.00 63.00 75.00 ~ 1w
F_pulse 35 76 .86 78.00 13.62 58.00 100.00 66.00 86.00
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An analyst looking at stem and leaf plots of the male and female pulse rates decided that it was reasonable to
assume the data came from normal populations.

a] Is there convincing evidence that the true mean pulse rate is higher for females than for males? Use a
95% confidence interval, and state your conclusion in context. <15>
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b] Pulse rates for the same person vary over time. Suppose these 92 subjects had their pulse recorded
twice -- once in the morning and once in the afternoon. If you want to consider the difference in mean
pulse rates between morning and afternoon, is it appropriate to use the paired difference approach or the
independent samples approach? Why? <5>
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c] Estimate the true mean puise rate for females with 99% confidence. Interpret. <10>
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Briefly discuss the concept of maximum likelihood estimation and why it can be a useful method in some
sampling situations. <5>
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