
2.2.1 

2.2:  Frequency Distributions and Their Graphs 
 
Frequency distributions: A frequency distribution is a way of summarizing quantitative data by 
grouping it into classes. For each class, we write the frequency, the number of data points that 
fall into that class. Usually the class is a range of data values, rather than just a single data value.  
 
 
Example 1: This is a frequency distribution of family income data.  

 Source: U.S. Census Bureau, 2013-2017 American Community Survey 5-Year Estimates.  
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_17_
5YR_DP03&src=pt  
 

 
 
 
 
 
 
 
 
 
 
 
 

 
The relative frequency for a class is the proportion of the data that fall into that class. Relative 
frequencies are often written as percentages.  
 

Frequency
Relative frequency = 

Sum of all frequencies
 

 
 
Note: The last class in Example 1, incomes of $200,000 or more, is called an open-ended class.  
 
 
 
Histograms:  
 
A histogram is a specific type of bar graph used to represent quantitative data. The values for the 
variable are on the horizontal axis, and the frequencies or relative frequencies are on the vertical 
axis. All values within the range of the variable are represented on the x-axis.  
 
 
 
 
 



2.2.2 

Example 2: Create a histogram for family income, based on the data in Example 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Creating a frequency distribution:  
 
To create a frequency distribution, you need to decide the number of classes and the class width.  

 Usually (but not always!) the classes will have equal width.  
 The classes cannot overlap.  
 Every data point (observation) must fall into one of the classes.  
 There cannot be gaps between the classes.  

 
The lower class limit of a class is the smallest value that can appear in the class.  
The upper class limit of a class is the largest value that can appear in the class.  
The class width is the difference between consecutive lower class limits.  
 
If we know how many classes we want, we can divide the range of data by the desired number of 
classes.  
 

Largest data value  Smallest data value
Class width 

Number of classes


  

 
 

The midpoint of a class is the value halfway between the lower limit of a class and the lower 
limit of the next class.  

 
 

Lower limit of class  Lower limit of next class
Class midpoint =

2


 

 
A frequency polygon, or a relative frequency polygon, is created by drawing line segments 
between the midpoints of the classes.  



2.2.3 

Example 1:  Create a frequency distribution, relative frequency distribution, frequency 
histogram, and relative frequency histogram for the current Astros’ batting average.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.2.4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Histograms for discrete data:  
 
When constructing a histogram for discrete (countable) data, the classes can either be a single 
value or a range of values.  
 
Example 3: Create a histogram representing the number of siblings in the families of everyone 
in our class.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2.2.5 

Shapes of histograms:  
 
 
 
 
 
 
 
 
 
 
 
 
 
   Symmetric    Skewed Left    Skewed Right 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Unimodal         Bimodal       Uniform 
 
 
 
 
The mode is the most frequent data value.  
 
 
 
 
 
 


