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Exercise 1 (Adapted from Stine and Foster, Chapter 15, Question 37) Consider the situations described
below. Identify the population and sample, explain what the parameter p or µ represents, and tell whether
we can use the given information to create a confidence interval. If so, find the 90% confidence interval.

(a) A survey of customers at a Rema 1000 asks whether they found shopping at Rema 1000 to be a
better experience than at Kiwi. Of the 2,500 forms distributed to consumers, 325 were completed,
and 250 of these said that the experience was at Rema 1000 was better.

(b) A sample of 1,000 customers of DNB who were given loans during the last two years contains 2
customers who have defaulted.

Exercise 2 (Adapted from Stine and Foster, Chapter 15, Question 53) Click fraud has become a major
concern as more and more companies advertise on the internet. Click fraud is an internet crime where
a person or computer program is used to register clicks on pay-per-click advertising.

For example, suppose that OsloMet advertises with Google. Then, Google places an ad for OsloMet’s
website at the top of the search results page, and OsloMet pays a fee to Google anytime someone clicks
on the link. That’s fine when the person who clicks the link is someone who is interested in the OsloMet
website, but it is a crime when it’s a computer program pretending to be a customer.

Suppose that an analysis of 1,200 clicks coming into OsloMet’s website last week identified 175 of these
clicks as fraudulent clicks.

(a) Under what conditions does it makes sense to treat these 1,200 clicks as a sample? What would be
the population?

(b) Show the 95% confidence interval for the population proportion of fraudulent clicks. Round your
final answer to two decimal points.

(c) If a company pays Google $4.50 for each click, give a confidence interval (again, rounding your final
answer to two decimal points) for the mean cost due to fraud per click.
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Exercise 3 (Stine and Foster, Chapter 15, Question 29) A summary of sales made in the quarterly
report of a department store says that the average retail purchase was $125 with a margin of error equal
to $15. What does the margin of error mean in this context?

Exercise 4 (Stine and Foster, Chapter 15, Question 31) To prepare a report on the economy, analysts
need to estimate the percentage of businesses that plan to hire additional employees in the next 60 days.

(a) How many randomly selected employers must you contact in order to guarantee a margin of error of
no more than 4%?

(b) If analysts believe that at most 20% of firms are likely to be hiring, how many must they survey to
obtain a margin of error of 0.04?

Exercise 5 (Orkla Foods) Orkla Foods is planning a line of frozen organic dinners, and the company
plans to conduct a survey to measure the calorie intake of Norwegians. The company nutritionist wants
to know the average calorie intake to within ±50 calories with 95% confidence. What sample size do
they need for the survey? A pilot study of 25 people shows a standard deviation of 430 calories.

Exercise 6 (Video Games) A video game developer wants to know how intensely customers play its
most recently released game. It is planning to run a small survey of its customers.

(a) If the developer wants to know the average number of minutes spent daily playing the game to within
±10 minutes, how small does the standard error of the mean of a sample need to be?

(b) Would a sample of n = 200 customers be enough to meet the goal stated in part (a), or is there
missing information?

(c) The developer would like to know the proportion of customers who have played its game in the last
week to within 5% (i.e., ±0.05). How many customers does it need to survey?
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Exercise 7 (Credit Cards) Mastercard is considering offering an OsloMet alumni credit card. The
profitability of offering such a card depends on: (1) the proportion of all alumni who will sign up for
the credit card, p, and (2) the average monthly balance (in kroner) that those who sign up for the card
will carry, µ. Before deciding whether to launch the OsloMet alumni card, Mastercard conducts a pilot
study. Specifically, pre-approved credit card offers are sent by mail to a simple random sample of 1,000
OsloMet alumni. Summary statistics for the pilot sample are shown below.

Summary Statistics for Pilot Sample
Number of offers 1,000
Number accepted 140
Proportion who accepted p̂ = 0.14
Average of monthly balance x = 1, 990.50 kroner
SD of monthly balance s = 2, 833.33 kroner
Kurtosis K4 of monthly balance 2.975

(a) What is the 95% CI for p, the proportion of all OsloMet alumni who will accept the card offer?

(b) Given the results in part (a), if MasterCard launches the OsloMet credit card, would 20% of all
OsloMet alumni accept the offer?

(c) What is the 80% CI for p?

(d) How would the answer in part (c) change if we had a larger sample size?

(e) What is the 95% CI for µ, the average monthly balance that those who sign up for the credit card
will carry?

(f) What is the 80% CI for µ?

(g) Let’s look at the profit that Mastercard earns from the credit cards. Let Yi be the profit per credit
card offer. The summary statistics for Yi are shown below.

Summary Statistics for Yi
y 12.867 kroner
s 117.674 kroner
n 1,000
s/
√
n 3.721 kroner

Kurtosis 44.061

Do the data satisfy the sample size condition?

(h) What is the 95% CI for the average profit per offer?

(i) Suppose there are currently 100,000 OsloMet alumni. If Mastercard makes credit card offers to these
100,000 alumni, what is the 95% CI for Mastercard’s total profit?

(j) On the basis of the results in part (i), would you recommend that Mastercard launch the OsloMet
credit card?
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Exercise 8 (Stocking Supermarket Shelves) A company that stocks shelves in supermarkets is
considering expanding the supply that it delivers. Items that are not sold must be discarded at the end
of the day, so it only wants to schedule additional deliveries if stores regularly sell out. A break-even
analysis indicates that an additional delivery cycle will be profitable if items are selling out in more than
60% of markets. A survey during the last week in 45 markets found the shelves bare in 35. Should the
company add an additional delivery cycle?

(a) State the null and alternative hypothesis.

(b) Is the hypothesis test in part (a) one-sided or two-sided?

(c) Describe the Type I and Type II errors.

(d) What is the test statistic?

Exercise 9 (Stata) For this exercise, use Stata’s built-in nslw88 dataset, which contains data from a
simple random sample of 1,878 women. You can access this dataset by typing sysuse nlsw88 in the
command line.

(a) Tabulate the variable union (Hint: use the tabulate command). What do you think the values of
the variable union mean?

(b) What is the 90% confidence interval for the proportion of the female population that are union
members? (Hint: use the ci command)

(c) Does the sample size condition hold for the CI you constructed in part (b)? (Hint: use the results
from part (a))

(d) What are the sample mean and SD of the variable union? (Hint: use the summarize command)

(e) Use the results from part (d) to calculate by hand (i.e., without using Stata) the 90% confidence
interval for the proportion of the female population that are union members. Do you get the same
confidence interval as in part (b)? (You should have, with some rounding error).

(f) Repeat parts (b) and (e) for the variable wage; this variable corresponds to the individual’s hourly
wage (in dollars).

(g) Does the sample size condition hold for the CI you constructed in part (f)? (Hint: use the command
summarize wage, detail to find the kurtosis)
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