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HOMEWORK OF LECTURE 15: 
QUESTIONS AND SOLUTIONS



EXERCISE 9.33

Newbold et al (2013)



EXERCISE 9.33:  SOLUTION

 Answer:

Two-Tailed Test

n× ො𝑝×(1- ො𝑝) = 199 × 0.5226 × (1-0.5226) = 49.65> 5 

Note:

Since n× ො𝑝×(1- ො𝑝) > 5, the

normal approximation is valid

and the one-sample proportion

test can be applied.



EXERCISE 9.33:  SOLUTION

 Answer: RR = ] -∞; -1.645]U[1.645; +∞[ 

P-value = 2 × P(T > 0.64) ~ 0.522

z1-/2

Decision rule: Reject H₀ if the 

test statistic z0 is in the rejection 

region (RR) or if p-value < α.

z0 = 0.64 ∈ RR



INFERENCE FOR A POPULATION
PROPORTION

Note: The statistic used for a confidence interval and for a 

hypothesis test for a population proportion are different.

Key difference:

Confidence interval: standard error based on ෝ𝑝.
Hypothesis test: standard error based on 𝑝0.



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

Note: The difference comes from the role played by the 

unknown population proportion 𝑝 in each procedure.

Key Takeaway:

Confidence interval: estimates variability using ෝ𝑝.
Hypothesis test: evaluates evidence assuming p = 𝑝0.
The statistics differ because estimation and hypothesis testing 

answer different statistical questions.



LECTURE 16: TESTS OF THE 
VARIANCE OF A NORMAL 
DISTRIBUTION



TESTS OF THE VARIANCE OF A 
NORMAL DISTRIBUTION

Newbold et al (2013)

H0: σ
2 = σ0

2

H1: σ
2 ≠ σ0

2 Q

Two-Tailed Test



TESTS OF THE VARIANCE OF A 
NORMAL DISTRIBUTION

Newbold et al (2013)

Q



TESTS OF THE VARIANCE OF A 
NORMAL DISTRIBUTION: DECISION 
USING THE RR

Newbold et al (2013)

Two-Tailed TestRight-Tailed TestLeft-Tailed Test

RR = ] -∞; 𝜒𝑛−1,𝛼/2
2 ]U[𝜒𝑛−1,1−𝛼/2

2 ; +∞[ 
RR = ]-∞; 𝜒𝑛−1,𝛼

2 ] RR = [𝜒𝑛−1,1−𝛼
2 ; +∞[

q q
q

q



TESTS OF THE VARIANCE OF A 
NORMAL DISTRIBUTION: DECISION 
USING THE P-VALUE

RR = [𝜒𝑛−1,1−𝛼
2 ; +∞[

Two-Tailed Test

Right-Tailed TestLeft-Tailed Test

Note: 

𝑄 denotes the random test

statistic, while 𝑞0 is its

observed value.

For a two-tailed test, the p-

value is twice the smaller tail

probability.



EXERCISE 9.49

Newbold et al (2013)



EXERCISE 9.49 A):  SOLUTION

 Answer:

Right-Tailed Test

Q



EXERCISE 9.49 B):  SOLUTION

 Answer:

RR = [16.919; +∞[ 

q0

q0

Decision Using the RR



HOMEWORK OF LECTURE 16: 
QUESTIONS



EXERCISE 9.51

Newbold et al (2013)



LECTURE 16: TESTS OF THE 
DIFFERENCE BETWEEN TWO 
NORMAL POPULATION 
MEANS



TWO SAMPLE TESTS

Newbold et al (2013)



INDEPENDENT SAMPLES 

Newbold et al (2013)



DIFFERENCE BETWEENTWO
MEANS

Newbold et al (2013)



TESTS FOR THE DIFFERENCE BETWEEN 
TWO NORMAL POPULATION MEANS 
(KNOWN VARIANCES)

Newbold et al (2013)



TESTS FOR THE DIFFERENCE BETWEEN 
TWO NORMAL POPULATION MEANS 
(KNOWN VARIANCES)

Formula given in the 

formula sheet

Newbold et al (2013)



TESTS FOR THE DIFFERENCE BETWEEN 
TWO NORMAL POPULATION MEANS 
(KNOWN VARIANCES)

Two-Tailed Test

Newbold et al (2013)



HYPOTHESIS TESTS FOR TWO 
POPULATION MEANS

Two-Tailed TestRight-Tailed TestLeft-Tailed Test

Newbold et al (2013)



TESTS FOR THE DIFFERENCE BETWEEN TWO 
NORMAL POPULATION MEANS (KNOWN 
VARIANCES): DECISION USINGTHE RR

RR = ] -∞; -z1-/2]U[z1-/2; +∞[ 

RR = ]-∞; z] RR = [z1-; +∞[

z1-

z1-z

z z/2
z1-/2

z/2

z1-/2

Two-Tailed TestRight-Tailed TestLeft-Tailed Test

Newbold et al (2013)



EXERCISE 10.6

Newbold et al (2013)



THANKS!
Questions?
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