
MA 116 B1 Assignment 4

Due Friday July 25 11:59 pm

In class discussion of Assignment 4 questions: 12:30-12:50 TueWedThu.

Question 1

(a) Construct a confidence interval for p1 − p2 at the given level of confidence.

x1 = 374, n1 = 501, x2 = 442, n2 = 597, 95% confidence,

where the two random samples are independently obtained.

(b) Construct a confidence interval for µ1 − µ2 at the given level of confidence,

x1 = 5275, s1 = 150, n1 = 32, x2 = 5240, s2 = 200, n2 = 32, 90% confidence,

where the two random samples are independently obtained.

Question 2

The following table displays a random sample of 5 paired observations. Assume that the
variable d is normally distributed.

Index xi yi di

1 10 12
2 8 9
3 12 12
4 7 8
5 8 8
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(a) Test whether µd < 0 at a significance level α = 0.1 using a t-test. Show your steps
when calculating the mean difference d and the standard deviation of the differences sd.

(b) Test whether µd ̸= 0 at a significance level α = 0.1 using a confidence interval approach.

Question 3

A pharmaceutical had developed an updated version of an existing vaccine and wanted
to know if the new version offers a higher rate of protection against flu compared to the older
version. Researchers conducted two independent randomized trials:

1. In the first trial, 400 individuals received the updated vaccine, and 340 of them did
not contract the flu.

2. In the second trial, 400 individuals received the older version of vaccine, and 330 of
them did not contract the flu.

Conduct a hypothesis test at α = 0.05 significance.

Question 4

A company wants to test whether a new training program improves employee produc-
tivity. To investigate this, a random sample of 5 employees is selected. For each employee,
the number of units produced per day is recorded before the training and again after the
training. Let xi be the number of units produced before training, and yi be the number of
units produced after training for employee i.

1. A random sample is given by {(10, 10.5), (8, 11.2), (3.2, 8.4), (7.5, 15), (15, 24.6)}.
Calculate d and sd of this sample.

2. Assume d is normally distributed. Conduct a hypothesis test at α = 0.05 significance
level.

Question 5
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 Two cases that the new variable t follows Student’s t-distribution

1. Both populations are normal

2. Both n1, n2 > 30.

The degree of freedom of the Student’s t-distribution is the smaller of n1 − 1 and
n2 − 1.

We want to know if an experimental drug relieves symptoms attributable to the common
cold. Let µ1 be the mean time until cold go away for anyone who (hypothetically) take the
drug. Let µ2 be the mean time until cold go away for anyone who is not taking this drug.
We assume x1 and x2 are approximately normal variables.

• 14 individuals with colds are randomly assigned to take the drug (Group 1).

• Another 14 individuals are randomly assigned to take a placebo (Group 2).

Group 1 (Drug): sample mean x1 = 5.9 days, sample standard deviation s1 = 1.2 days.
Group 2 (Placebo): sample mean x2 = 7.1 days, sample standard deviation s2 = 1.5 days.

Do a hypothesis test at α = 0.05.
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Reference of the standard normal distribution table and the Student’s t-distribution table.
STATISTICS: Informed Decisions Using Data, Michael Sullivan, 7e.
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