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7.3. Other sampling methods: 

1. Stratified Random Sampling: 
 The population is divided into groups of elements called strata according 

to some “characteristic” of the data. 
 A simple random sample is taken from each stratum. 

 
How to determine the sample size in each stratum? 

 According to the size of the stratum. 
 According to the variance of each stratum. 

 
2. Cluster Sampling: 

 The population is divided into several separate groups of elements called 
clusters. 

 A simple random sample of the clusters is taken. All elements within these 
sampled or “selected” clusters are in the sample. 

Note:  
One of the primary applications of cluster sampling is area sampling, where clusters 
are city blocks or other well-defined areas!! 
 
3. Systematic Sampling: 

 Select randomly one of the first 푵 풏 elements, where 풏 and 푵 are the 
sample size and the population size, respectively. 

 Starting from the first selected element, select every 푵 풏 풕풉 element 
after the first element.  

 
Example 7: 
Suppose 풏 = ퟓퟎ, 푵 = ퟓퟎퟎퟎ, 풚ퟏ, 풚ퟐ, ⋯ , 풚ퟓퟎퟎퟎ are the elements in the population. 

Since 푵 풏 = ퟓퟎퟎퟎ
ퟓퟎ = ퟏퟎퟎ , by using systematic sampling, we should select 

randomly one from the first ퟏퟎퟎ  elements first. Suppose the third element is 
selected, i.e. 풙ퟏ = 풚ퟑ. Then, select every ퟏퟎퟎ풕풉 element after 풚ퟑ, thus  

풙ퟐ = 풚ퟏퟎퟑ, 풙ퟑ = 풚ퟐퟎퟑ, ⋯ , 풙ퟓퟎ = 풚ퟒퟗퟎퟑ . 
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Example 8: 
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 number is  
ퟔퟑퟐퟕퟏ ퟓퟗퟗퟖퟔ ퟕퟏퟕퟒퟒ ퟓퟏퟏퟎퟐ ퟏퟓퟏퟒퟏ ퟖퟎퟕퟏퟒ ퟓퟖퟔퟖퟑ ퟗퟑퟏퟎퟖ ퟏퟑퟓퟓퟒ ퟕퟗퟗퟒퟓ 
Please use systematic sampling to obtain  
(a) a sample of ퟓ elements. 
(b) the sample mean and sample variance based on (a). 
[Solution:] 

(a) ퟒퟎ
ퟓ = ퟖ. Thus, we need to divide the original data into ퟓ subsets and select 

ퟏ element from these subsets. The subsets are  

퐒퐮퐛퐬퐞퐭 ퟏ ퟏퟒퟖ ퟏퟒퟖ ퟏퟒퟗ ퟏퟒퟗ ퟏퟓퟑ ퟏퟓퟒ ퟏퟓퟓ ퟏퟓퟓ 

퐒퐮퐛퐬퐞퐭 ퟐ ퟏퟓퟔ ퟏퟓퟔ ퟏퟓퟕ ퟏퟓퟕ ퟏퟓퟖ ퟏퟓퟖ ퟏퟓퟖ ퟏퟓퟖ 

퐒퐮퐛퐬퐞퐭 ퟑ ퟏퟓퟖ ퟏퟓퟗ ퟏퟓퟗ ퟏퟔퟎ ퟏퟔퟎ ퟏퟔퟎ ퟏퟔퟏ ퟏퟔퟐ 

퐒퐮퐛퐬퐞퐭 ퟒ ퟏퟔퟐ ퟏퟔퟐ ퟏퟔퟑ ퟏퟔퟑ ퟏퟔퟑ ퟏퟔퟑ ퟏퟔퟒ ퟏퟔퟒ 

퐒퐮퐛퐬퐞퐭 ퟓ ퟏퟔퟒ ퟏퟔퟒ ퟏퟔퟓ ퟏퟔퟓ ퟏퟔퟓ ퟏퟔퟓ ퟏퟔퟓ ퟏퟔퟔ 

The first random number between ퟏ  and ퟖ  are ퟔ . Therefore, the sample we 
select are ퟏퟓퟒ, ퟏퟓퟖ, ퟏퟔퟎ, ퟏퟔퟑ, 퐚퐧퐝 ퟏퟔퟓ.  
(b) The sample mean is  

풙 =
ퟏퟓퟒ + ퟏퟓퟖ + ퟏퟔퟎ + ퟏퟔퟑ + ퟏퟔퟓ

ퟓ = ퟏퟔퟎ 

and the sample variance is  
   풔ퟐ 

=
(ퟏퟓퟒ − ퟏퟔퟎ)ퟐ + (ퟏퟓퟖ − ퟏퟔퟎ)ퟐ + (ퟏퟔퟎ − ퟏퟔퟎ)ퟐ + (ퟏퟔퟑ − ퟏퟔퟎ)ퟐ + (ퟏퟔퟓ − ퟏퟔퟎ)ퟐ

ퟒ
= ퟏퟖ. ퟓ. 
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Example 9: 
Suppose we have a population of ퟐퟕ elements 

퐒퐭퐫퐚퐭퐮퐦 ퟏ ퟏ ퟐ ퟑ ퟒ ퟓ ퟔ ퟕ ퟖ ퟗ 
퐒퐭퐫퐚퐭퐮퐦 ퟐ ퟏ ퟑ ퟓ ퟕ ퟗ ퟐ ퟒ ퟔ ퟖ 
퐒퐭퐫퐚퐭퐮퐦 ퟑ ퟐ ퟒ ퟔ ퟖ ퟗ ퟏ ퟑ ퟓ ퟕ 

Suppose the first row of the table of random number is  
ퟔퟑퟐퟕퟏ ퟓퟗퟗퟖퟔ ퟕퟏퟕퟒퟒ ퟓퟏퟏퟎퟐ ퟏퟓퟏퟒퟏ ퟖퟎퟕퟏퟒ ퟓퟖퟔퟖퟑ ퟗퟑퟏퟎퟖ ퟏퟑퟓퟓퟒ ퟕퟗퟗퟒퟓ 
Please use stratified random sampling to obtain a sample of ퟓ elements (ퟐ data 
from stratum ퟏ, ퟏ data from stratum ퟐ, ퟐ data from stratum ퟑ) and find the ퟔퟎ 
percentile of the sample.  
[Solution:]  
The random numbers are ퟔ, ퟑ, ퟐ, ퟕ, ퟏ. Therefore the selected data are   

ퟔ, ퟑ, ퟑ, ퟑ, ퟐ. 
퐓퐡퐞 ퟔퟎ percentile is 

ퟑ + ퟑ
ퟐ = ퟑ. 

 
Example 10: 
Suppose we have a population of ퟒퟎ elements 

퐂퐥퐮퐬퐭퐞퐫 ퟏ ퟏퟒퟖ ퟏퟒퟖ ퟏퟒퟗ ퟏퟒퟗ ퟏퟓퟑ ퟏퟓퟒ ퟏퟓퟓ ퟏퟓퟓ 
퐂퐥퐮퐬퐭퐞퐫 ퟐ ퟏퟓퟔ ퟏퟓퟔ ퟏퟓퟕ ퟏퟓퟕ ퟏퟓퟖ ퟏퟓퟖ ퟏퟓퟖ ퟏퟓퟖ 
퐂퐥퐮퐬퐭퐞퐫 ퟑ ퟏퟓퟖ ퟏퟓퟗ ퟏퟓퟗ ퟏퟔퟎ ퟏퟔퟎ ퟏퟔퟎ ퟏퟔퟏ ퟏퟔퟐ 
퐂퐥퐮퐬퐭퐞퐫 ퟒ ퟏퟔퟐ ퟏퟔퟐ ퟏퟔퟑ ퟏퟔퟑ ퟏퟔퟑ ퟏퟔퟑ ퟏퟔퟒ ퟏퟔퟒ 
퐂퐥퐮퐬퐭퐞퐫 ퟓ ퟏퟔퟒ ퟏퟔퟒ ퟏퟔퟓ ퟏퟔퟓ ퟏퟔퟓ ퟏퟔퟓ ퟏퟔퟓ ퟏퟔퟔ 

Suppose the first row of the table of random number is  
ퟔퟑퟐퟕퟏ ퟓퟗퟗퟖퟔ ퟕퟏퟕퟒퟒ ퟓퟏퟏퟎퟐ ퟏퟓퟏퟒퟏ ퟖퟎퟕퟏퟒ ퟓퟖퟔퟖퟑ ퟗퟑퟏퟎퟖ ퟏퟑퟓퟓퟒ ퟕퟗퟗퟒퟓ 
Please use clustering sampling to obtain a sample of ퟖ elements. 
[Solution:]  
The ퟑ퐫퐝 cluster is selected since the first random number is ퟔ over ퟓ. Therefore, 
the sample of ퟖ elements are  

퐂퐥퐮퐬퐭퐞퐫 ퟑ ퟏퟓퟖ ퟏퟓퟗ ퟏퟓퟗ ퟏퟔퟎ ퟏퟔퟎ ퟏퟔퟎ ퟏퟔퟏ ퟏퟔퟐ 
 

 


