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HOMEWORK OF LECTURE 17: 
QUESTIONS AND SOLUTIONS



EXERCISE 10.10

Newbold et al (2013)



EXERCISE 10.10:  SOLUTION

 Answer:
Two-Sample t-Test for the Difference of Means 

(Unequal and Unknown Variances)

Two-tailed Test



EXERCISE 10.10:  SOLUTION

 Answer:

𝜈 is given by the 

Welch–Satterthwaite 

formula. Calculated 

value:



EXERCISE 10.10:  SOLUTION

 Answer:



EXERCISE 10.10:  SOLUTION

 Answer:



LECTURE 18: TESTS OF THE 
DIFFERENCE BETWEEN TWO 
NORMAL POPULATION 
PROPORTIONS



TWO SAMPLE TESTS

Newbold et al (2013)



TWO POPULATION PROPORTIONS

Newbold et al (2013)



TWO POPULATION PROPORTIONS

Newbold et al (2013)



TEST STATISTIC FOR TWO 
POPULATION PROPORTIONS

H0: Px - Py = 0

H1: Px - Py ≠ 0

Two-tailed Test

Newbold et al (2013)



GENERAL HYPOTHESIS TEST FOR 
DIFFERENCE OF TWO PROPORTIONS

H0: P1 – P2 = a

H1: P1 – P2 ≠ a

Two-tailed Test

Note:

When 𝐻0: 𝑝1 − 𝑝2 = 0 ,we assume the two

population proportions are equal (𝑝1 = 𝑝2) and

use the pooled variance for the test.

When 𝐻0: 𝑝1 − 𝑝2 = 𝑎 ≠ 0 ,the proportions are 

not equal, but we assume a fixed difference

𝑎under the null. The pooled variance is still

used because it reflects the expected

variability of the difference under 𝐻0.

For confidence intervals, we do not assume 

any fixed difference, so we use the separate

variances of each sample.

Key idea:

Pooled variance → for hypothesis testing under

the null

Separate variances → for estimation (confidence

intervals)



DIFFERENCE OF TWO POPULATION 
PROPORTIONS: WHY ARE THE STATISTICS 
DIFFERENT FOR CONFIDENCE INTERVALS AND 
HYPOTHESIS TESTS? 

Key Takeaway:

Confidence interval: uses separate sample proportions ෝ𝑝1 and ෝ𝑝2.

Hypothesis test: uses a pooled proportion based on 𝐻0.

The statistics differ because the hypothesis test assumes equality 

under 𝐻0, while the confidence interval does not.



DECISION RULES: TEST STATISTIC 
FOR TWO POPULATION 
PROPORTIONS

Two-Tailed TestRight-Tailed TestLeft-Tailed Test

RR = [z1-; +∞[RR = ]-∞; z]
RR = ] -∞; -z1-/2]U[z1-/2; +∞[ 

z1-z z/2

z1-/2

z z1- z/2 z1-/2

Newbold et al (2013)



TEST STATISTIC FOR TWO 
POPULATION PROPORTIONS: 
EXAMPLE

Newbold et al (2013)



TEST STATISTIC FOR TWO 
POPULATION PROPORTIONS: 
EXAMPLE

H0: Px - Py = 0

H1: Px - Py ≠ 0

Two-tailed Test

Newbold et al (2013)



TEST STATISTIC FOR TWO 
POPULATION PROPORTIONS: 
EXAMPLE

RR = ] -∞; -1.96]U[1.96; +∞[ Newbold et al (2013)



LECTURE 18: TESTS OF 
EQUALITY OF TWO 
VARIANCES



TWO SAMPLE TESTS

Newbold et al (2013)



TESTS OF EQUALITY OF TWO 
VARIANCES

Two-Tailed Test

Right-Tailed Test

Left-Tailed Test

Newbold et al (2013)



TESTS OF EQUALITY OF TWO 
VARIANCES

Newbold et al (2013)



TESTS OF EQUALITY OF TWO 
VARIANCES: TEST STATISTIC

Newbold et al (2013)



F-TEST FOR TWO VARIANCES: 
REJECTION REGIONS

RR = [F1-; +∞[ RR = [0; F]

RR = [0; F/2]U[F1-/2; +∞[ 

Two-Tailed Test

Right-Tailed Test
Left-Tailed Test



F-TEST FOR TWO VARIANCES: P-
VALUES

Two-Tailed TestRight-Tailed Test

Left-Tailed Test

Note:  Due to the asymmetry of the F distribution, the two-tailed p-value is 

obtained by doubling the probability corresponding to the more extreme tail.



SOME COMMENTS ON 
HYPOTHESIS TESTING

Newbold et al (2013)



HOMEWORK OF LECTURE 18: 
QUESTIONS



EXERCISE 10.15

Newbold et al (2013)



EXERCISE 10.16

Newbold et al (2013)



EXERCISE 10.24

Newbold et al (2013)



EXERCISE 10.25

Newbold et al (2013)



THANKS!
Questions?
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