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The 5-Number Summary 
and Boxplots 

MATH 2300 
Section 3.3 

Quartiles 

�  Quartiles divide the data into four equal-sized groups. 

�  25% of  the data are less than Q1, the first quartile. 

�  The second quartile is the median Q2. 

�  75% of  the data are less than Q3, the third quartile. 
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Calculating Quartiles 
1.  Arrange data in ascending order. 

2.  Locate the median. 

3.  Q1 is the median of  all data to the left of  the 
overall median. 

4.  Q3 is the median of  all data to the right of  the 
overall median. 

The Five-Number Summary 

�  A quick summary of  both center and spread. 

Minimum, Q1, Q2 , Q3, Maximum 
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Example: Quartiles 
Original:   
 

6 -5.2 -1 3.5 3.2 -1.7 -1.5 1 4.9 1.4 7 3.7 -12

Sorted:   
 
-12 -5.2 -1.7 -1.5 -1 1 1.4 3.2 3.5 3.7 4.9 6 7

Median 

To the left of the median:   
 
-12 -5.2 -1.7 -1.5 -1 1

To the right of the median:   
 
3.2 3.5 3.7 4.9 6 7

Q1= [-1.7+(-1.5)]/2 = -1.6 Q3= [3.7+(4.9)]/2 = 4.3 

Five-Number Summary:   
-12,   -1.6,   1.4,   4.3,   7 

Basic Box Plots 

Graphical Displays of 
Five-Number Summaries   

Min Q1 Q3 Max 

(Horizontal Display) 

x

Min 

Q1 

Q3 

Max 

(Vertical 
Display) 

x
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Example: Basic Box Plot 

Five-Number Summary:   
-12,   -1.6,   1.4,   4.3,   7 

0-10 10 

The Interquartile Range 
�  The Interquartile range is a measure of  variability that is 

resistant to outliers. 

�  Potential Outlier: 
�  An observation more than 1.5 times the IQR from the 

nearest quartile. 

�  Boxplots can be modified to show outliers based on this. 
�  Draw the line to either Q1 – IQR or Q3 + IQR 
�  Then draw any observations outside this region as dots or 

Xs 

IQR = Q3 – Q1 
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Example: Box Plot 
Five-Number Summary:   

-12,   -1.6,   1.4,   4.3,   7 

0-10 10 

IQR= 4.3 – (-1.6) =5.9	


Q1 – 1.5IQR= -1.6 – 8.85= -10.45	
 Q3 + 1.5IQR = 4.3+ 8.85 = 13.15	


Big Bank (wait times): 
4.1  5.2  5.6  6.2  6.7  7.2 
7.7  7.7  8.5  9.3  11.0 
 
 
 
 
 
Best Bank (wait times): 
6.6  6.7  6.7  6.9  7.1  7.2 
7.3  7.4  7.7  7.8  7.8 
 

Bank Example 
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Comparisons Using Box Plots 

lower quartile   =   5.6 

high value (max)   =   7.8 
upper quartile   =   7.7 

median   =   7.2 
lower quartile   =   6.7 

low value (min)   =   6.6 
Best Bank Big Bank 

high value (max)   =   11.0 

low value (min)   =   4.1 

upper quartile   =   8.5 
median   =   7.2 

Choosing a Summary 

�  s2 and s are best used to describe the spread of  
relatively symmetric datasets with no outliers. 
�  s should only be used with     , not the median 

�  The five-number summary is best used for skewed 
distributions or those having extreme outliers. 

x


