Hypothesis Tests 2
STAT-UB.0103 — Statistics for Business Control and Regression Models

Tests on the population mean (known variance)

1. Is a soda-dispensing machine performing according to specification? Pepsi’s dispensing ma-
chine is designed to fill bottles with exactly 2 liters of their product. To test if the machine is
performing according to specification, we collect a sample of 100 “2-liter” bottles. The average
quantity contained in the sample bottles is £ = 1.985 liters. The (population) standard devia-
tion of the fill is known to be 0.05. Test whether the machine is in control, at the 5% level of
significance.

(a) What are the null and alternative hypotheses?

(b) What is the test statistic?

(¢c) What is the rejection region?

(d) What assumptions are you making?

(e) What is the result of the test?



2. Before Facebook’s recent redesign, the mean number of ad clicks per day was 100K, and the
standard deviation was 35K. In the 49 days after the redesign, the mean number of ad clicks
per day was 105K. Is there significant evidence that the redesign affected ad clicks? Perform a
test at the 5% level, assuming the redesign did not affect the population standard deviation.

(a) What are the null and alternative hypotheses?

(b) What is the test statistic?

(c) What is the rejection region?

(d) What assumptions are you making?

(e) What is the result of the test?
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Tests on the population mean (unknown variance)

3. This is a variation of problem 1. A certain population has unknown mean g and unknown
standard deviation o. You want test (at significance level 5%) the null hypothesis Hy : p = 2
against the alternative H, : p # 2. To this end, you collect a sample of size n = 100. The
sample mean is & = 1.985 and the sample standard deviation is s = 0.5.

(a) What is the test statistic?

(b) What is the rejection region?

(c) What assumptions are you making?

(d) What is the result of the test?

(e) How is this problem different from problem 77?7
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One-sided alternatives

4. The average nicotine content of a brand of cigarettes must be less than 0.5 mg for it to qualify
as a Low Nicotine brand. The manufacturer of Lucky Strikes Cigarettes claims that it is a Low
Nicotine brand. To test this claim, the FDA takes a random sample of 20 cigarettes (one pack)
of Lucky Strikes. They find an average nicotine content of 0.4 mg, with a sample standard
deviation of 0.2 mg. Test the manufacturer’s claim, at the 1% level of significance. Assume
that the nicotine measurements are normally distributed.

(a) What are the population and the sample?

(b) What are the null and alternative hypotheses?

(c) What is the test statistic?

(d) What is the rejection region?

(e) What assumptions are you making?

(f) What is the result of the test?
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