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LECTURE 6 HOMEWORK: 
QUESTIONS AND SOLUTIONS



EXERCISE 7.49

Newbold et al (2013)



EXERCISE 7.49 A):  SOLUTION

 Answer:

CI95% (σ) = (1.73, 3.72)

CI95% (σ2) = (2.99, 13.85)
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EXERCISE 7.49 B):  SOLUTION

 Answer:

CI99% (σ2) = (2.49, 19.14)



LECTURE 7: SAMPLE SIZE 
DETERMINATION - LARGE 
POPULATIONS 



SAMPLE SIZE DETERMINATION

Note: Only the determination of 

sample size for large samples will be 

covered, considering either a mean or a 

proportion.



SAMPLE SIZE DETERMINATION: 
POPULATION MEAN
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SAMPLE SIZE DETERMINATION: 
POPULATION MEAN
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SAMPLE SIZE DETERMINATION: 
POPULATION MEAN
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REQUIRED SAMPLE SIZE
EXAMPLE: POPULATION MEAN

n = 
𝑧

1−
𝛼
2×𝜎2

2

𝑀𝐸2

ME = 5 1 – α = 0.9 => 1 - α /2 = 0.95 => z0.95 = 1.645

Note: Since n, the sample size, must 

always be an integer, the result is 

rounded up.



EXERCISE: SAMPLE SIZE

The academic affairs committee at a university wants to 

estimate the average number of hours per week that students 

spend studying outside the classroom.

How large of a sample is required to estimate the population 

mean with a 90% confidence interval if the margin of error is to 

be at most 2 hours?

Assume that the population is normally distributed and that the 

population standard deviation is known to be 𝜎 = 8 hours.



EXERCISE:  SOLUTION

 Answer:

Alternative Solution:

ME = 

𝑧
1−

𝛼
2×𝜎

𝑛
< 2  n > (1.645×8/2)2 = 43.3 ~ 44



SAMPLE SIZE DETERMINATION: 
POPULATION PROPORTION
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SAMPLE SIZE DETERMINATION: 
POPULATION PROPORTION
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SAMPLE SIZE DETERMINATION: 
POPULATION PROPORTION
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REQUIRED SAMPLE SIZE EXAMPLE: 
POPULATION PROPORTION

ME = 0.03 1 – α = 0.95 => 1 - α /2 = 0.975=> z0.975 = 1.96



REQUIRED SAMPLE SIZE EXAMPLE: 
POPULATION PROPORTION
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EXERCISE 7.70

Newbold et al (2013)



SAMPLING DISTRIBUTIONS 
FOR TWO SAMPLES

Sampling 

Distribution of 

the Difference 

Between Two 

Sample Means

Sampling

Distribution of 

the Difference 

Between Two 

Sample 

Proportions

Sampling

Distribution of 

the Ratio of Two 

Sample Variance



LECTURE 7: SAMPLING 
DISTRIBUTION OF THE 
DIFFERENCE BETWEEN TWO 
SAMPLE MEANS



DIFFERENCE OF TWO SAMPLE 
MEANS



SAMPLING DISTRIBUTION OF
ഥ𝑿𝟏 − ഥ𝑿𝟐 (KNOWNVARIANCE)

ProbabilidadesEstatistica2019.pdf

Note: 

• If we have two normal populations with known variances, the random variable ഥ𝑿𝟏 − ഥ𝑿𝟐 has a normal 

distribution.

• If the population distributions are unknown, but the variances are known and the sample sizes are large

(𝑛1 ≥ 25 and 𝑛2 ≥ 25), then the random variable ഥ𝑿𝟏 − ഥ𝑿𝟐 has an approximately normal distribution.
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ProbabilidadesEstatistica2019.pdf

SAMPLING DISTRIBUTION OF ഥ𝑿𝟏 − ഥ𝑿𝟐
(UNKNOWN BUT EQUALVARIANCES)

Note: 

• If we have two normal populations with unknown but assumed equal variances, the random variable

T has a Student’s t distribution with 𝑛1 + 𝑛2 − 2 degrees of freedom.

• If the population distributions are unknown, but the variances are unknown and assumed equal, and

the sample sizes are large (𝑛1 ≥ 25 and 𝑛2 ≥ 25), then the random variable ഥ𝑿𝟏 − ഥ𝑿𝟐 has an

approximately normal distribution.
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SAMPLING DISTRIBUTION OF ഥ𝑿𝟏 − ഥ𝑿𝟐
(UNKNOWN BUT UNEQUAL VARIANCES)

Note: 

• If we have two normal populations with unknown but assumed unequal variances, the random

variable T has a Student’s t distribution with v degrees of freedom.

• If the population distributions are unknown, but the variances are unknown and assumed unequal, 

and the sample sizes are large (𝑛1 ≥ 25 and 𝑛2 ≥ 25), then the random variable ഥ𝑿𝟏 − ഥ𝑿𝟐 has an

approximately normal distribution.

ProbabilidadesEstatistica2019.pdf
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EXERCISE 1



EXERCISE 1:  SOLUTION

 Answer:

X2 ~ Normal(8, 22) 

X1 ~ Normal(7.5, 1.42) 



EXERCISE 1:  SOLUTION

 Answer:



EXERCISE 2

ProbabilidadesEstatistica2019.pdf
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EXERCISE 2 A):  SOLUTION

 Answer:

X2 ~ Normal(8, 22) 

X1 ~ Normal(7.5, 1.42) 



EXERCISE 2 A):  SOLUTION

 Answer:

X2 ~ Normal(8, 22) 

X1 ~ Normal(7.5, 1.42) 



EXERCISE 2 B):  SOLUTION

 Answer:

X2 ~ Normal(8, 22) 

X1 ~ Normal(7.5, 1.42) 



EXERCISE 2 B):  SOLUTION

 Answer:

X2 ~ Normal(8, 22) 

X1 ~ Normal(7.5, 1.42) 



EXERCISE 2 B):  SOLUTION

 Answer:

X2 ~ Normal(8, 22) 

X1 ~ Normal(7.5, 1.42) 



HOMEWORK OF LECTURE 7: 
QUESTIONS



EXERCISE 41

Note: Only complete part (a) of 

Exercise 41, as part (b) involves 

topics not yet covered.

Murteira et al (2015), Chapter 6



THANKS!
Questions?
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