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Chapter 7 Sampling and Sampling Distribution 
Motivating Example: 
There are ퟐퟓퟎퟎ managers in the electronic associates. The average annual salary 
of ퟐퟓퟎퟎ managers is $ퟓퟏퟖퟎퟎ. That is, 

흁 =
∑ 풚풊

ퟐퟓퟎퟎ
풊 ퟏ

ퟐퟓퟎퟎ = ퟓퟏퟖퟎퟎ ≡ 풑풐풑풖풍풂풕풊풐풏 풎풆풂풏, 

 
where 풚풊  is the  풊풕풉  manager’s annual salary. Also, assume the population 
variance of the salary data is  

흈ퟐ =
∑ (풚풊 − 흁)ퟐퟐퟓퟎퟎ

풊 ퟏ

ퟐퟓퟎퟎ =
∑ (풚풊 − ퟓퟏퟖퟎퟎ)ퟐퟐퟓퟎퟎ

풊 ퟏ

ퟐퟓퟎퟎ = ퟒퟎퟎퟎퟐ. 

Assume that ퟏퟓퟎퟎ of the ퟐퟓퟎퟎ managers have completed the training program. 
Then,  

풑 =
ퟏퟓퟎퟎ
ퟐퟓퟎퟎ = ퟎ. ퟔ ≡ 풑풐풑풖풍풂풕풊풐풏 풑풓풐풑풐풓풕풊풐풏 풐풇 풄풐풎풑풍풆풕풊풏품 풑풓풐품풓풂풎. 

 
Objective:  
We try to just use part of the data (because it is too costly and time consuming to 
use all the data) and thus obtain the accurate guess for the population mean, 
variance and proportion.  
 

7.1. Simple random sampling and point estimate: 

Simple random sampling from finite population: 
A simple random sample of size 풏 from a finite population of size 푵 is a sample 
selected such that each possible sample of size 풏 has the same probability of being 
selected.  
 
Note:  

The total number of random samples is = 푵!
풏! (푵 − 풏)!. Thus, the probability of  

a specific random sample being selected is ퟏ
푵
풏

. 

Note:  
The above sampling is also called a random sample without replacement since we  
did not place a selected element back into the population. That is, the sample  
element can not be selected twice.  
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Simple random sampling from infinite population: 
 Each element selected comes from the same population. 
 Each element is selected independently. 

 
Motivating Example: 
Suppose we randomly select ퟑퟎ managers as a sample. Let 풙ퟏ, 풙ퟐ, ⋯ , 풙ퟑퟎ be the 
annual salaries of the ퟑퟎ  managers (a sample). Suppose ퟏퟗ  of them have 
completed the training program. Thus,  

풙 =
∑ 풙풊

ퟑퟎ
풊 ퟏ

ퟑퟎ = ퟓퟏퟖퟏퟒ ≡ 풔풂풎풑풍풆 풎풆풂풏 

and  

풑 =
ퟏퟗ
ퟑퟎ = ퟎ. ퟔퟑ ≡ 풔풂풎풑풍풆 풑풓풐풑풐풓풕풊풐풏. 

Note:  
풙 and 풑 are sensible estimates of 흁 and 풑.  

 

Point estimate: A point estimate is a statistic based on a sample of size 풏 (not 
necessary to be simple random sample) from a finite population of size 푵. Suppose 
풙ퟏ, 풙ퟐ, ⋯ , 풙풏 is the sample. Then,  

풙 =
∑ 풙풊

풏
풊 ퟏ

풏 ≡ 풔풂풎풑풍풆 풎풆풂풏 

풔ퟐ =
∑ (풙풊 − 풙)ퟐ풏

풊 ퟏ

풏 − ퟏ ≡ 풔풂풎풑풍풆 풗풂풓풊풂풏풄풆 

and the sample proportion 풑 are point estimates of the population mean 흁, the 
population variance 흈ퟐ, and the population proportion 풑, respectively.  
 
Note: 
풙, 풔ퟐ, and 풑 are not the only estimates. They are just some sensible estimates.  
 
Note:  
The absolute difference between the estimate and the parameter, for examples, 

|풙 − 흁|, 풔ퟐ − 흈ퟐ , |풑 − 풑|, 
is referred to as the sampling error.  
 
 
 
 



3 
 

Example 1:  
Suppose we have a population of ퟒퟎ elements 

 
ퟏퟒퟖ ퟏퟒퟖ ퟏퟒퟗ ퟏퟒퟗ ퟏퟓퟑ ퟏퟓퟒ ퟏퟓퟓ ퟏퟓퟓ ퟏퟓퟔ ퟏퟓퟔ 
ퟏퟓퟕ ퟏퟓퟕ ퟏퟓퟖ ퟏퟓퟖ ퟏퟓퟖ ퟏퟓퟖ ퟏퟓퟖ ퟏퟓퟗ ퟏퟓퟗ ퟏퟔퟎ 
ퟏퟔퟎ ퟏퟔퟎ ퟏퟔퟏ ퟏퟔퟐ ퟏퟔퟐ ퟏퟔퟐ ퟏퟔퟑ ퟏퟔퟑ ퟏퟔퟑ ퟏퟔퟑ 
ퟏퟔퟒ ퟏퟔퟒ ퟏퟔퟒ ퟏퟔퟒ ퟏퟔퟓ ퟏퟔퟓ ퟏퟔퟓ ퟏퟔퟓ ퟏퟔퟓ ퟏퟔퟔ 

Suppose the first row of the table of random numbers is  
ퟔퟑퟐퟕퟏ ퟓퟗퟗퟖퟔ ퟕퟏퟕퟒퟒ ퟓퟏퟏퟎퟐ ퟏퟓퟏퟒퟏ ퟖퟎퟕퟏퟒ ퟓퟖퟔퟖퟑ ퟗퟑퟏퟎퟖ ퟏퟑퟓퟓퟒ ퟕퟗퟗퟒퟓ 
Please use simple random sampling to obtain a sample of ퟓ elements. 
[Solution:]  
According to the random numbers, 

ퟔퟑ, ퟐퟕ, ퟏퟓ, ퟗퟗ, ퟖퟔ, ퟕퟏ, ퟕퟒ, ퟒퟓ, ퟏퟏ, ퟎퟐ, ퟏퟓ, ퟏퟒ. 
Therefore, the data are  

ퟏퟔퟑ, ퟏퟓퟖ, ퟏퟓퟕ, ퟏퟒퟖ, ퟏퟓퟖ. 
 


