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University of Texas at Austin

Problem Set # 5

Confidence interval for the sample average (the normal case).

Provide your complete solutions for the following problems.

Problem 5.1. A student uses computer software to generate 10 random numbers from a N(500, 100)
distribution. From these ten numbers, she computes a 95% confidence interval. She then repeats this
process (generating a new set of 10 random numbers from a N(500, 100) distribution each time) until she
has produced 1000 such intervals. Which of the following is true?
a. Approximately 95% of the intervals will contain the value 500.
b. Approximately 95% of the intervals will contain the value 100.
c. Approximately 97.5% of the intervals will contain the true mean because the probability that a standard
normal random variable is less than 1.96 is 0.975. She incorrectly used the formula for a 97.5% confidence
interval.

Solution: a.

Problem 5.2. A random sample is collected of size n from a population with standard deviation σ and
with the data collected a 95% confidence interval is computed for the mean of the population. Which of the
following would produce a new confidence interval with smaller width (smaller margin of error) based on
these same data?
a. Increase σ.
b. Use a smaller confidence level.
c. Use a smaller sample size.

Solution: b.

Problem 5.3. A random sample of 85 students in Chicago city high schools take a course designed to
improve SAT scores. Based on these students, a 90%-confidence interval for the mean improvement in SAT
scores for all Chicago city high school students is computed as (72.3, 91.4) points. The correct interpretation
of this interval is . . .
a. 90% of the students in the sample improved their scores by between 72.3 and 91.4 points.
b. 90% of the students in the population should improve their scores by between 72.3 and 91.4 points.
c. Neither of the above.

Solution: c.

Problem 5.4. How well does a new medication reduce blood pressure relative to baseline?
One hundred patients had their blood pressure measured before and after taking the drug. The average

reduction in blood pressure for these patients is observed to be x̄ = 30 mm Hg. Assume that the reduction
in blood pressure for the new medication follows a normal distribution with unknown mean µ and standard
deviation σ = 10 mm Hg. A 90% confidence interval for µ is . . .
a. 30 ± 1.645
b. 30 ± 1.96
c. 30 ± 16.45

Solution: a.

Problem 5.5. To assess the accuracy of a kitchen scale, a standard weight known to weigh 1 gram is weighed
a total of n times and the sample average x̄ of the weighings is computed. Suppose the scale readings are
normally distributed with unknown mean µ and standard deviation σ = 0.01 g. How large should the sample
size n be so that a 90% confidence interval for µ has a margin of error of ±0.0001?
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a. 165
b. 27061
c. 38416

Solution: b.

Problem 5.6. You wish to find a 95% confidence interval for the mean number of times men change channels
with a remote control during a commercial. Based on a preliminary study, you estimate σ = 15. How many
commercials’ worth of data do you need to have a margin of error no more than 3?
a. 10
b. 96
c. 97

Solution: c.

Problem 5.7. A radio station wants to know if residents in their area are in favor of a proposed tax increase.
They invite listeners to call in to respond to the poll. Of the 800 who responded, 645 were against the tax.
The station calculated a 95% confidence interval and declared between 77.9% and 83.4% of residents oppose
the new tax.

What is your comment on this finding? Do you find it credible? Why?

Solution: It’s a terribly biased polling mechanism.

Problem 5.8. A hospital administrator wishes to study the mean birth weight of babies born at a particular
hospital in 2014. She extracts the birth weights of all births in the hospital in 2014 and computes the 95%
interval as (3200, 3700) grams. She wants to use this interval to describe the mean birth weight of babies
born at this hospital in 2014.

What is your comment on this finding? Do you find it useful for the particular stated purpose? Why?

Solution: Nope. All the data are already known for the entire population.

Problem 5.9. You want to construct a 92% confidence interval. The correct z∗ to use is . . .

Solution: 1.75
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