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Last Time...

1 Independent Samples from Two Populations

Large Sample Confidence Intervals and Hypothesis Tests

Small Sample Confidence Intervals and Hypothesis Tests when
σ1 = σ2 = σ
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Today’s Agenda

1 Independent Samples from Two Populations

Small Sample Inferences when σ1 6= σ2

2 Matched Pairs Design

3 Examples
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Independent Samples from Two Populations:
Small Sample Inferences when σ1 6= σ2

Last time, we considered the case there σ1 = σ2.
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Example: A 95% Confidence Interval for µ1 − µ2

Example

Suppose n1 = 25 and n2 = 36 are the number of exam grades from
Section 1 and Section 2 (for the same exam) respectively, and
suppose the following summary statistics are obtained:

Section 1 Section 2

x 68.2 64.5
S 10.4 8.9

1 Compute a 95% confidence interval for the difference in
average exam grades, µ1 − µ2.

2 Test the One-Sided hypothesis H0 : µ1 − µ2 = 1 versus
H1 : µ1 − µ2 > 1 at the α = 0.05 level.
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Matching Pairs
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Data Arising from Matched Pairs Design
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Inferences About Large Samples of Matched Pairs

When n is large, the Central Limit Theorem applies to the
differences D1, . . . ,Dn. Thus,

Z =
D − δ

SD/
√

n

is approximately distributed as N(0, 1). We can now apply our
earlier techniques to get confidence intervals and hypothesis tests
concerning the mean of D, δ.
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Example: Confidence Interval and Hypothesis Test for δ

Example

Consider the following summary statistics for data arising from a
matched pairs design:

n mean sd

differences 64 5.2 2.1

1 Compute a 99% confidence interval for δ.

2 Perform a hypothesis test for H0 : δ = 3 versus H1 : δ > 3 at
the α = 0.05 level.
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Inferences about Small Samples of Matched Pairs
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Example: Confidence Interval and Hypothesis Test for δ

Example

Consider the following summary statistics for data arising from a
matched pairs design:

n mean sd

differences 16 5.2 2.1

1 Compute a 95% confidence interval for δ.

2 Perform a hypothesis test for H0 : δ = 1 versus H1 : δ > 1 at
the α = 0.25 level.
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For Next Time

Read Section 10.4 from Johnson and Bhattacharyya

Group Problems:

Group 1 2 3 4 5

Problem 10.33 10.35 10.37 10.39 10.41

Group 1 2 3 4 5

Problem 10.33 10.35 10.37 10.39 10.41
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