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Chapter 3 Descriptive Statistics: Numerical 

Methods 
Suppose 풚ퟏ, 풚ퟐ, ⋯ , 풚푵  are all the elements in the population and 풙ퟏ, 풙ퟐ, ⋯ , 풙풏 
are the sample drawn from 풚ퟏ, 풚ퟐ, ⋯ , 풚푵, where 푵 is referred to as the population 
size and 풏  is the sample size. In this chapter, we introduce several numerical 
measures to obtain important information about the population. These numerical 
measures computed from a sample are called sample statistics while those 
numerical measures computed from a population are called population parameters.  
 
In practice, it is not realistic or not possible to obtain population parameter from a 
population, for example, the average lifetime of ퟏퟎퟎퟎퟎퟎ  bulbs. Therefore, the 
sample statistic can be used to estimate the population parameter, for example, the 
average lifetime of ퟏퟎퟎ  bulbs can be used to estimate the average lifetime of 
ퟏퟎퟎퟎퟎퟎ bulbs. 
 

3.1. Measure of location: 

Example 1: 
Suppose the following data are the scores of ퟏퟎ students in a quiz,  

ퟏ ퟑ ퟓ ퟕ ퟗ ퟐ ퟒ ퟔ ퟖ ퟏퟎ 
Some measures need to be used to provide information about the performance of 
the ퟏퟎ students in this quiz. 
 
1. Mean: 
Sample mean: (퐬퐚퐦퐩퐥퐞 퐬퐭퐚퐭퐢퐬퐭퐢퐜) 

풙 =
∑ 풙풊

풏
풊 ퟏ

풏  

Population mean: (퐩퐨퐩퐮퐥퐚퐭퐢퐨퐧 퐩퐚퐫퐚퐦퐞퐭퐞퐫) 

흁 =
∑ 풚풊

푵
풊 ퟏ

푵  

Basically, the mean can provide the information about the “center” of the data. 
Intuitively, it can measure the rough “location” of the data.  
 
Example 1 (continue): 

풙 =
ퟏ + ퟑ + ⋯ + ퟏퟎ

ퟏퟎ = ퟓ. ퟓ. 
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2. Median: 
The data are arranged in ascending (or descending) order. Then,  
1. As the sample size is odd, the median is the middle value. 
2. As the sample size is even, the median is the mean of the middle two numbers.  
 
Example 1 (continue): 

ퟓ + ퟔ
ퟐ = ퟓ. ퟓ. 

 
If the data are ퟏ, ퟐ, ퟑ, ퟒ, ퟓ, ퟔ, ퟕ, ퟖ, ퟗ, ퟏퟎ, ퟏퟏ. Then, 

풎풆풅풊풂풏 = ퟔ. 
 
Note:  
The median is less sensitive to the data with extreme values than the mean. For 
example, in the previous data, suppose the last data has been wrongly typed, the 
data become ퟏ, ퟑ, ퟓ, ퟕ, ퟗ, ퟐ, ퟒ, ퟔ, ퟖ, ퟏퟎퟎ.  Then the median is still ퟓ. ퟓ  while the 
mean becomes ퟏퟒ. ퟓ. 
 
3. Mode:  
The data value occurs with greatest frequency (not necessarily to be numerical).  
 
Note:  
If the data have exactly two modes, we say that the data are bimodal. If the data  
have more than two modes, we say that the data are multimodal. 
 
4. Percentile: 
The 풑풕풉 percentile is a value such as at least 풑 percent of the data have this value 
or less and at least (ퟏퟎퟎ − 풑) percent of the data have this value or more.  
 

Note:  
ퟓퟎ퐭퐡 퐩퐞퐫퐜퐞퐧퐭퐢퐥퐞 ＝ 퐦퐞퐝퐢퐚퐧. 

 
 
The procedure to calculate the 풑풕풉 percentile: 
1. Arrange the data in ascending order. 
2. Compute an index 풊,  

풊 = 풏 ∙
풑

ퟏퟎퟎ . 
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3. (a) If 풊 is not an integer, round up, i.e., the next integer value greater than 풊    
denote the position of the 풑풕풉 percentile.  
(b) If 풊  is an integer, the 풑풕풉  percentile is the average of the data values in 
positions 풊 and 풊 + ퟏ. 

 
Example 1 (continue): 
Please find ퟒퟎ풕풉 percentile and ퟐퟔ풕풉 percentile for the previous data. 
[Solution] 
Step 1: the data in ascending order are  

ퟏ, ퟐ, ퟑ, ퟒ, ퟓ, ퟔ, ퟕ, ퟖ, ퟗ, ퟏퟎ. 
Step 2:  
For ퟒퟎ풕풉 percentile, 

풊 = ퟏퟎ ∙
ퟒퟎ

ퟏퟎퟎ = ퟒ. 

For ퟐퟔ풕풉 percentile,  

풊 = ퟏퟎ ∙
ퟐퟔ

ퟏퟎퟎ = ퟐ. ퟔ. 

Step 3:  

ퟒퟎ풕풉 풑풆풓풄풆풏풕풊풍풆 =
ퟒ + ퟓ

ퟐ = ퟒ. ퟓ 

and 
ퟐퟔ풕풉 풑풆풓풄풆풏풕풊풍풆 = ퟑ. 

 
5. Quartiles: 
When dividing data into 4 parts, the division points are referred to as the quartile!! 
That is, 

푸ퟏ = 풕풉풆 풇풊풓풔풕 풒풖풂풓풕풊풍풆 풐풓 ퟐퟓ풕풉 풑풆풓풄풆풏풕풊풍풆 
             푸ퟐ = 풕풉풆 풔풆풄풐풏풅 풒풖풂풓풕풊풍풆 풐풓 ퟓퟎ풕풉 풑풆풓풄풆풏풕풊풍풆  

 푸ퟑ = 풕풉풆 풕풉풊풓풅 풒풖풂풓풕풊풍풆 풐풓 ퟕퟓ풕풉 풑풆풓풄풆풏풕풊풍풆. 
 
Example 1 (continuous): 
Find the first quartile and the third quartile for the previous example. 
 
Step 2:  
For the first quartile, 

풊 = ퟏퟎ ∙
ퟐퟓ

ퟏퟎퟎ = ퟐ. ퟓ. 

For the third quartile,  
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풊 = ퟏퟎ ∙
ퟕퟓ

ퟏퟎퟎ = ퟕ. ퟓ. 

Step 3:  
푸ퟏ = ퟑ 

and 
푸ퟑ = ퟖ. 

 


