
1. Introduction
Welcome to the series of e-Learning module on Statistics.

 At the end of this session, you will be able to:

� Explain what is a Histogram

� Explain the rules for making Histograms
� Explain different types of Histograms

� Explain what is a Frequency Polygon

� Explain what are the statistics derived from Histograms 
� Explain what is a Box-and-Whisker Chart or Plot 

� Explain how to prepare a Box-and-Whisker Plot 

� Explain how to interpret a Box-and-Whisker Plot 

In this module, we are going to coverthe concept of Histogram.

As you know, there are two types of natural scale graphs:

A) Time series graph
B) Frequency graphs

In frequency graphs, data expressed in terms of items or class intervals, and not 
in time.

There are 5 categories of frequency graphs. They are:
1. Histograms

2. Frequency Polygons

3. Frequency Curves
4. Ogives

5. Z-Charts

In today’s session, we are going to discuss two widely used types of frequency 

graphs, i.e. Histograms and Frequency Polygons.

Histogram provides visual representation of distribution of real-life data against 

variables other than time.

Let  us  take  an  example  that  shows  the  results  of  a  final  exam  given  to  a 

hypothetical class of students.

A bar of a certain colour denotes each score range. This histogram if compared 

with those of classes from other years that received the same test from the same 

professor, then the conclusions drawn about intelligence changes among students 
and the improvement or decline of the professor's teaching ability.







 

 

 
 





 

 





 
 

 

 
 

 





3. Frequency Polygons
Now, we can discuss about frequency polygon. A polygon is a drawing consisting 

of several angles. A frequency polygon is created from a histogram when straight 
lines join the mid-points of the rectangles and the extremes are joined with the 

base.

As shown in the pictures, the histogram of students’ distribution is converted to a 
frequency polygon.

As the histogram and frequency polygon are very similar graphs, you may wonder 
why it is necessary to have two similar graphs. It will be good for you to know 

their respective advantages.

Now, let us list the advantages of histogram.

1. Each rectangle shows distinctly separate class in the distribution.

2. The  area  of  each  rectangle  in  relation  to  all  other  rectangles  shows  the 
proportion of the total number of observations pertaining to that class.

Let us list the advantages of frequency polygon.
1. It is simpler to understand compared to the underlying histogram.

2. It shows a vivid outline of the data pattern.

3. As the number of classes and number of observations increase, the frequency 
polygon becomes smoother & makes it easier to interpret the data.

Histograms are used to calculate various statistics. Let us take a quick look at 
some of the most commonly used ones.

1. Mean is the average of all the values.
2. Minimum is the smallest value.

3. Maximum is the biggest value.

4. Standard  Deviation  is  an  expression  of  how widely  spread  the  values  are 
around the mean

5. Mean Class Width is the x-axis distance between the left and right edges of 

each bar in the histogram.  
6. Number of Classes is the number of bars, including zero height bars in the 

histogram.

7. Skewness is zero, if the histogram is symmetrical. If the left hand tail is longer, 
skewness will be negative. If the right hand tail is longer, skewness will be 

positive.

Let us now take a look at Box-and-Whisker plots. 

A box-and-whisker plot is a type of  diagram depicting groups of numerical data 
through their five-number summaries : the sample minimum, 

lower quartile (Q1), median (Q2), upper quartile (Q3), and sample maximum. 



As the name indicates, boxes are drawn to represent the data clusters (the 

quartiles and medians) and whiskers are drawn at either end of boxes to 
represent the minimum and maximum samples.





In a box-and-whisker plot, the concentration of data is divided into two quartiles 
based on medians.

The concentration is then visually depicted using boxes and line connectors.
The line connectors are also called “whiskers”. This is how the name “Box-and-

Whiskers” came into being.

In statistics, it is assumed that data points are clustered around some central 

value. The "box" in the plot contains, and thereby highlights, the middle half of 

these data points. 
They are also known simply as “Box Plots” 

Box plots are depicted using the five-member summaries of numerical data. 
These summaries are: 

• The Smallest Observation

• Lower Quartile

• The Median

• Upper Quartile

• The Largest Observation 

This is the smallest observation also known as the sample minimum.

This is the “lower quartile”, representing data points below the median.

This is the “Median” of data points.

This is the “upper quartile”, the collection of data points above median.

This is the “Largest observation” also known as the “sample Maximum”.









lowest quartile. This will also be the most economical approach for the company.

We have used a plotter chart in this example. However this is not mandatory, you 

can use any other type of chart. In fact it is not mandatory to show the data 

points within the box at all. All we need is to show the 5 summaries i.e, sample 
minimum, lower quartile, median, upper quartile and sample maximum.

In the example discussed earlier, we had prepared a vertical Box plot. However, 

boxes can be plotted vertically or horizontally as per your convenience. 
If required, multiple boxes (each representing a unique data set related to same 

matter) can be represented in same graph, each with its own whiskers. See this 

example. 

There is no colour code prescribed for Box plots. You can choose what works for 

you.
If required, multiple boxes (each representing a unique data set related to same 

matter) can be represented in same graph, each with its own whiskers. See this 

example. 

Box-and-whisker plots are used for a variety of purposes in our daily lives. 

Some examples are:
1. Policy making: To determine the most deserving segment to benefit from 

policies. 

2. Financial decision making: To determine the most economical actions to 

achieve objectives. 

3. Understanding of imbalances: For example: Social and Economic conditions 

across regions.

Here’s a summary of our learning in this session:

� Explain what is a Histogram
� Explain the rules for making Histograms

� Explain different types of Histograms

� Explain what is a Frequency Polygon
� Explain what are the statistics derived from Histograms 

� Box-and-Whisker Plots

� Preparing Box-and-Whisker Plots (We also briefly discussed examples of 
using these diagrams for real-life purposes.)


