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6.2  Sampling Distribution of Sample Means and Estimation of 
Population Mean

▪ Population parameter
⇨ Characteristic values of a population,     

- population means, variance, etc

▪ Sample statistic
⇨ random variable of samples to   

estimate population parameter
- sample mean and sample variance.

▪ Sample statistic can be a good estimate 
of the population parameter?   
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[Ex 6.2.1] Consider a population consisting of five salespeople from a 
company. Consider the  number of years of service at this company.  

6, 2, 4, 8, 10

1) Obtain the mean and variance of this population.
2) Obtain all possible samples of size two by simple random sampling with 

replacement in this population and calculate each sample mean. In 
addition, calculate the mean and variance of all these possible sample 
means and compare them with the mean and variance of the population.

3) Prepare a frequency distribution of sample means and draw a bar chart. 
Compare this with the distribution of the population. 

(
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<Answers of Ex6.2.1>

6.2.1 Sampling Distribution of Sample Means

1) The mean and variance of the population is  𝝁= 6,  𝝈𝟐= 8 

2) The number of all possible samples with replacement is 5 × 5 = 25. 
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<Answers of Ex6.2.1>

• Some of these sample means are exactly the same as the population 
mean 𝝁 = 6, but some others such as 2 or 10 are significantly different. 

• Mean of all possible 25 sample means is also 6.
=> sample mean can be a good estimate of the population mean 𝝁
=> ഥ𝒙 is an unbiased estimator of 𝝁

• Variance of all possible sample means is 4 
=> population variance 𝝈𝟐= 8 divided by the sample size n=2, 

i.e.,  
𝝈𝟐

𝒏

(
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• Mean of all 25 possible sample means is the same as 
population mean. 

⇨ Sample mean is an unbiased estimator of population 
mean

• Variance of the sample means is the population 
variance divided by the sample size

Sample 

Mean
Frequency

Relative 

Frequency

2

3

4

5

6

7

8

9

10

1

2

3

4

5

4

3

2

1

0.04

0.08

0.12

0.16

0.20

0.16

0.12

0.08

0.04

25 1.00
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[Theorem] If a population is normally distributed with mean 𝝁 and variance 𝝈𝟐, 
⇨   distribution of all possible sample means is exactly a normal distribution 

with mean 𝝁 and variance 
𝝈𝟐

𝒏
.

[Theorem] (Central Limit Theorem) 
If an infinite population has mean 𝝁 and variance 𝝈𝟐,
⇨ distribution of all possible sample means is approximately  a normal 

distribution with mean 𝝁 and variance 
𝝈𝟐

𝒏
.  ഥ𝑿 ~ 𝑵(𝝁,

𝝈𝟐

𝒏
)

(
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▪ Central Limit Theorem(CLT) - Simulation

(

6.2.1 Sampling Distribution of Sample Means



2021년 1월 17일 9

Thank you


