
 

Data 

We do not generally associate data with mathematics. However, data          

is the base of all operations in statistics. So let us learn more about              

data collection, primary data, secondary data, and a few other          

important terms. 

What is Data? 

 

Data can be defined as a systematic record of a particular quantity. It             

is the different values of that quantity represented together in a set. It             

is a collection of facts and figures to be used for a specific purpose              

such as a survey or analysis. When arranged in an organized form, can             

be called information. The source of data ( primary data, secondary           

data) is also an important factor. 

Types of Data 
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Data may be qualitative or quantitative. Once you know the difference           

between them, you can know how to use them. 

● Qualitative Data: They represent some characteristics or 

attributes. They depict descriptions that may be observed but 

cannot be computed or calculated. For example, data on 

attributes such as intelligence, honesty, wisdom, cleanliness, 

and creativity collected using the students of your class a 

sample would be classified as qualitative. They are more 

exploratory than conclusive in nature. 

● Quantitative Data: These can be measured and not simply 

observed. They can be numerically represented and 

calculations can be performed on them. For example, data on 

the number of students playing different sports from your class 

gives an estimate of how many of the total students play which 

sport. This information is numerical and can be classified as 

quantitative. 
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Data Collection 

Depending on the source, it can classify as primary data or secondary            

data. Let us take a look at them both. 

Primary Data 

These are the data that are collected for the first time by an             

investigator for a specific purpose. Primary data are ‘pure’ in the sense            

that no statistical operations have been performed on them and they           

are original. An example of primary data is the Census of India. 

Statistics 

Secondary Data 

They are the data that are sourced from someplace that has originally            

collected it. This means that this kind of data has already been            

collected by some researchers or investigators in the past and is           

https://www.toppr.com/guides/economics/organisation-of-data/raw-data-classification-of-data-and-variables/
https://www.toppr.com/guides/general-awareness/current-affairs/population-census/
https://www.toppr.com/guides/maths/sequences-and-series/means/


 

available either in published or unpublished form. This information is          

impure as statistical operations may have been performed on them          

already. An example is an information available on the Government of           

India, the Department of Finance’s website or in other repositories,          

books, journals, etc. 

Learn how to find the Mode of the data and its relationship with the 

Median and Mean here. 

Discrete and Continuous Data 

Discrete Data: These are data that can take only certain specific values            

rather than a range of values. For example, data on the blood group of              

a certain population or on their genders is termed as discrete data. A             

usual way to represent this is by using bar charts. 

Continuous Data: These are data that can take values between a           

certain range with the highest and lowest values. The difference          

between the highest and lowest value is called the range of data. For             

example, the age of persons can take values even in decimals or so is              

the case of the height and weights of the students of your school.             

These are classified as continuous data. Continuous data can be          
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tabulated in what is called a frequency distribution. They can be           

graphically represented using histograms. 

Learn How to represent data in Bar Graphs and Histogram here. 

Solved Example for You 

Question: A dataset is as follows: {3, 8, 7, 4, 6, 1, 5}. Calculate the               

range of this set. 

Answer: Range is a statistical measure that estimates the difference          

between the highest and lowest values from a dataset. Here, range =            

8-1 = 7. 
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Mean 

There are six chocolates lying in the bowl, that you and your 2 friends              

are eyeing greedily. In the spirit of fairness, all three of you pick up              

two chocolates each. See what you did here, you calculated the Mean            

of the data given to you! So let us check out a few concepts and               

methods of this measure of central tendency… 

 Arithmetic Mean 

When we are faced with a large set of data, it helps to calculate              

averages to help make sense of this data. One such average is called             

the Mean, sometimes also known as the Arithmetic Mean. Mean is the            

measure of central tendency most commonly used. Mean is equal to           

the sum of all the values of a collection of data divided by the number               

of values in the data. In simpler terms, you add up all the values in a                

data set and divide it by the number of values you added. It can be               

denoted as follows, 

Let the data set be x1, x2, x3……xn 

Mean = (x1 + x2……. xn) / n 



 

Example : 

Marks obtained by 5 students are 15,18,12,19 and 11 

The Arithmetic Mean of marks obtained by students is, 

Mean = (x1 + x2……. xn) / n = (15+18+12+19+11) / 5 = 15 

 

Mean of Grouped Data 

Grouped data is data that has been bundled together for easy           

understanding. A frequency distribution table is created, which shows         

the frequencies of the given data set. Let us see the methods of             

calculating Mean of grouped data. 

Direct Method 



 

This is the shortest and simplest method to calculate the arithmetic           

mean of a grouped data set. The steps are as follows 

1. Prepare a table containing four columns. 

2. In column 1 write the class interval. 

3. In column 2 write the corresponding class marks (midpoint of 

the class interval) denoted by xi 

4. In column 3 write the corresponding frequencies (fi) of the 

class intervals 

5. In column 4 write the product of column 2 and column 3 which 

is denoted by xifi 

6. Calculate Mean by the Formula Mean = ∑xifi / ∑ fi 

Assumed Mean Method 

Also called the shift of origin method, this method is used when the             

calculation by the direct method becomes very tedious. Steps to be           

followed are, 

1. Prepare a table containing five columns 

2. Write the class intervals in column 1 

3. Write the corresponding class marks in column 2, denoted by 

xi.  



 

4. Take the central value from amongst the class marks as the 

Assumed Mean denoted as A. 

5. In column 3 calculate the deviations, i.e. di = xi – A 

6. In column 4 write the frequencies (fi) of the given class 

intervals 

7. In column 5 find the mean of di using formula Mean of di = 

∑xidi / ∑ di 

8. To finally to calculate the Mean, we add the assumed mean to 

the mean of the di 

Step deviation method 

This is also called the shift of origin and scale method. Steps to be              

followed are 

1. Prepare a table containing five columns 

2. Write the class intervals in column 1 

3. Write the corresponding class marks in column 2, denoted by 

xi.  

4. Take the central value from amongst the class marks as the 

Assumed Mean denoted as A. 

5. In column 3 calculate the deviations, i.e. di = xi – A 



 

6. In column 4 calculate the values of ui, ui= di/h, where h is the 

class width. 

7. In column 5 write the frequencies (fi) of the given class 

intervals 

8. Calculate the product of Column 4 and column 5, which is fiui 

9. Find the Mean of ui = ∑xiui / ∑ ui 

10. To find the mean we add the assumed mean A to the product 

of class width (h) with mean of ui 

Solved Example for You 

Q : The mean of 20 observation is 15. One observation of the 20 is               

deleted and two more observations are added. However, the mean          

remains 15, find the sum of the two added observations. 

Sol : Mean = (x1 + x2……. xn) / n 

Given the Mean of 20 0bservations is 15, thus sum of these            

observations = 20 x 15 = 300 

When 20 is deleted and two more observations are added the sum of             

observations 



 

= 300 – 20 + X + Y 

= 280 + X + Y 

The number of observations is now 21, and the mean remains 15 

15 = (280 + X + Y) / 21 

280 + X + Y = 15 × 21 

X + Y = 35 

So the sum of the two added observations is 35. 

 

 

 

 

 



 

Median 

So let’s say for example in a tough exam, you and your friends             

performed very averagely. However, this one brainiac scored 100%.         

Now when you calculate the average marks of the class, it’s higher            

due to his score. But, this is not a fair representation of the reality.              

Here is where the concept of Median will help you out. 

 Median 

In simplest terms, Median is the middle most value of a given data set.              

It is the value that separates the higher half of the data set, from the               

lower half. It may be said to be the “middle value” of any given              

population. To calculate the Median the data should be arranged in an            

ascending or a descending order, the middlemost number from the so           

arranged data is the Median. 

To calculate the Median of an odd number of terms, we arrange the             

data in an ascending or descending order, and the middlemost term is            

the Median. And to calculate the Median of an even number of terms,             



 

we arrange the data in an ascending or decending order and take an             

average of the two middle term. 

● So if n is an odd number, M = (  
● n+1 

● (2) 

●  )th term 

● And if n is a even number, M = [ (  
● n 

● 2 

● ) 
●  + 1 ) th term +  
● n 

● (2) 

●  th term ] ÷ 2 

Example : So lets find the Median of the following data 

6, 2, 7, 9, 4, 1 

First let’s arrange in ascending (or descending) order 

1, 2, 4, 6, 7, 9 



 

Now as you see its an even number of terms, so we use the formula 

M = [ (  

n 

2 

) 

 + 1 ) th term +  

n 

(2) 

 th term ] ÷ 2 

M = (4 + 6) ÷ 2 = 5 

Median of Grouped Data 

To find the Median of groued data, we cannot just pick the middle             

value anymore since the data is divided into class intervals. Here we            

have to follow the given steps, 

1. Prepare a table with 3 columns. 



 

2. In column 1 write the given Class Intervals. 

3. In column 2, write the corresponding frequencies denoted by fi 

4. Calculate and write the Cumulative Frequency (less than type) 

in column 3, denoted by cf 

5. Find the total of fi denoted by N, and calculate N/2 

6. Locate the Cumulative Frequency which is greater than or 

equal to N/2, and note down its corresponding Median Class 

7. Calculate Median using following Formula M = L + (  
8. n 

9. 2 

10.  – cf )  
11. h 

12. f 

13.  

Where, 

L is Lower limit of Median Class 

n is Total frequency 

cf is the cumulative frequency of the class preceding the Median Class 

f is the frequency of the Median class 



 

h is the width of the Median Class 

Median from an Ogive Curve 

As we have seen in the Cumulative Frequency topic, the Median of a             

data can also be calculated by plotting the Less than frequency curve            

and More than frequency curve. They point at which they intersect,           

the corresponding value on the X-axis, is the Median of the given            

data. 

 

Solved Example for You 

Q : From the table, find the median class for the following table 



 

 

Sol : To find the median class, first let us find the total number of               

frequencies 

So here f = 20 

Formula to obtain Median Class, is  

Totalnumberoffrequencies+1 

2 

So, Median Class =  

20+1 

2 

 = 10.5 



 

Hence the Median class of 10.5 lies between the intervals 10.5 – 13.5 

 

 

 

 

 

 

 

 

 

 

 



 

Mode 

Did you know, the origin of the word “Mode” in fact comes from the              

French. It is derived from the French expression “a la mode”,           

meaning fashionable! Mode is nothing but the most popular number          

in any given population or data and an important measure of central            

tendency. 

 Mode 

Mode is the value which occurs most frequently in a set of            

observations. Simply put, it is the number which is repeated most, i.e.            

the number with the highest frequency. In the field of statistics, it is an              

important tool to interpret data in a relevant manner. Now it is            

possible for the data set to be multimodal (have more than one mode)             

which means more than one observation has the same number of           

frequencies. 

Example: Let us find the Mode of the following data 

4, 89, 65, 11, 54, 11, 90, 56 



 

Here in these varied observations the most occurring number is 11,           

hence the Mode = 11 

 

Mode of Grouped Data 

As we know that Mode is the most frequently occurring number of a             

data set. This is easily recognizable in an ungrouped dataset, but if the             

data set is presented in class intervals, this can get a bit tricky. So how               

can we calculate Mode of grouped data? 

Steps to be followed to calculate the Mode are, 

1. Create a table with two columns 

2. In column 1 write your class intervals 

3. In column 2 write the corresponding frequencies 

4. Locate the maximum frequency denoted by fm 



 

5. Determine the class corresponding to fm , this will be your 

Modal class 

6. Calculate the Mode using given formula 

  

Mode = L + 

f 

m 

− 

f 

1 

(2 

f 

m 

− 

f 

1 



 

− 

f 

2 

) 

 × h 

Where, 

L = lower limit of Modal Class 

fm = frequency of modal class 

h = width of modal class 

f1 = frequency of pre modal class 

f2 = frequency of post modal class 

Relation between Mean, Median, and Mode 

There is an inter-relation between the measures of central tendency.          

Professor Karl Pearson has suggested an empirical relationship        



 

between Mean, Median, and Mode. Via this equation, if the values of            

two measures are known we can find the third measure. The equation            

is as follows 

Mean – Mode = 3 [ Mean – Median ] 

 

Solved Examples for You 

Q: If the difference between the mode and median is 2, then find the              

difference between the median and mean. 

Sol : We know, Mean – Mode = 3 [ Mean – Median ] 

Mode = 3 x Median – 2 x Mean 



 

Mode – Median = 2 x (Median – Mean) 

2 =2 x (Median – Mean) 

Median – Mean = 1 

Q: The pre modal class and the post modal classrectangles have the            

same height. If the modal class is 40-60 , then what is the mode? 

Sol : The modal class as given is 40-60 

So, L = 40 and h = 20 

Frequency of Modal Class = fm 

Frequency of pre modal class = fm-1 = Frequency of post modal class 

Mode = L + 

f 

m 

− 



 

f 

1 

(2 

f 

m 

− 

f 

1 

− 

f 

2 

) 

 × h 

= L + 

f 

m 



 

− 

f 

m 

−1 

(2 

f 

m 

− 

f 

m 

−1− 

f 

m 

−1) 

 × h 

= 40 +  



 

f 

m 

− 

f 

m 

−1 

( 

f 

m 

− 

f 

m 

−1)2 

= 40 + 10 = 50 

 



 

Bar Graphs and Histogram 

What is a bar chart? What is a histogram? These are a diagrammatic             

representation of data. The use of tabular data and graphs and charts            

makes it easy to understand the concept of bar charts and histograms.            

In this lesson, we will learn definitions and examples on how to draw             

a bar chart and a histogram. 

Diagrammatic Representation of Data 

Data can be presented in the form of organized information, combined           

in tables or even graphically represented. Imagine seeing a set of data            

in the written form or in tabular form versus a graph that gives you the               

same information. Isn’t it simpler and quicker to comprehend data if           

we can visually see it? 

It is for this purpose that data can be organized graphically for            

interpretation in a single glance in Statistics. The two forms of           

graphical representation that we shall cover in this lesson are bar           

diagram and histogram. 

Bar Diagram 
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Also known as a column graph, a bar graph or a bar diagram is a               

pictorial representation of data. It is shown in the form of rectangles            

spaced out with equal spaces between them and having equal width.           

The equal width and equal space criteria are important characteristics          

of a bar graph. 

Note that the height (or length) of each bar corresponds to the            

frequency of a particular observation. You can draw bar graphs both,           

vertically or horizontally depending on whether you take the         

frequency along the vertical or horizontal axes respectively. Let us          

take an example to understand how a bar graph is drawn. 

Sports No. of Students 

Basketball 15 

Volleyball 25 

Football 10 
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Total 50 

The above table depicts the number of students of a class engaged in             

any one of the three sports given. Note that the number of students is              

actually the frequency. So, if we take frequency to be represented on            

the y-axis and the sports on the x-axis, taking each unit on the y-axis              

to be equal to 5 students, we would get a graph that resembles the one               

below. 

The blue rectangles here are called bars. Note that the bars have equal             

width and are equally spaced, as mentioned above. This is a simple            

bar diagram. 

 

Histogram 

A bar diagram easy to understand but what is a histogram? Unlike a             

bar graph that depicts discrete data, histograms depict continuous data.          
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The continuous data takes the form of class intervals. Thus, a           

histogram is a graphical representation of a frequency distribution         

with class intervals or attributes as the base and frequency as the            

height. 

The key difference is that histograms have bars without any spaces           

between them and the rectangles need not be of equal width. So, we             

will understand histograms using an example. 

 

In this case, see that we are considering class intervals such as 0-5,             

5-10, 10-15 and 15-20. These are continuous data. In case, the class            

intervals given to you are not continuous, you must make it           

continuous first. 

Here, you can interpret the histogram using the information that the           

graph gives. Consider the frequency to be as given on the left vertical             

axis and ignore the values on the right vertical axis. Thus, for the class              



 

interval 0-5, the corresponding frequency is 3. Again, for 5-10, the           

frequency is 7, and so on. 

Note that we have taken the simple case of a histogram with bars of              

equal width. But as mentioned, it might not be the case if the class              

intervals are not even in size. In that case, you will get a histogram              

with bars stuck to each other (without any space between them) but            

with different widths. It could look something like this, but exactly           

how it will look depends on the data: 

 

Solved Example for You 

Question: What is a histogram and distinguish between a histogram          

and a bar chart. 
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Answer: A histogram is a graphical representation of a frequency          

distribution with class intervals or attributes as the base and frequency           

as the height. 

Parameter Bar Chart Histogram 

Definition 
Pictorial representation in the    

form of spaced bars to depict      

numerical data. 

The graphical representation   

in the form of bars with no       

spaces between them to    

depict frequency distributions. 

Type of data Represents categorical data. Represents quantitative data. 

Spaces Equally spaced bars. No spaces between bars. 

Width Equal width. 
Width may vary. 

 

 

Cumulative Frequency Curve 
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As we know, a picture speaks a thousand words. In the world of             

statics, graphs, in particular, are very important, as they help us make            

sense of the data and understand it better. So let us study the graphical              

representation of Cumulative Frequency Curve. 

What is Cumulative Frequency? 

The frequency is the number of times an event occurs within a given             

scenario. Cumulative frequency is defined as the running total of          

frequencies. It is the sum of all the previous frequencies up to the             

current point. It is easily understandable through a Cumulative         

Frequency Table. 

Marks 

Frequency 

(No. of  

Students) 
Cumulative Frequency 

0 – 5 2 2 

5 – 10 10 12 



 

10 – 15 5 17 

15 – 20 5 22 

Cumulative Frequency is an important tool in Statistics to tabulate          

data in an organized manner. Whenever you wish to find out the            

popularity of a certain type of data, or the likelihood that a given event              

will fall within certain frequency distribution, a cumulative frequency         

table can be most useful. Say, for example, the Census department has            

collected data and wants to find out all residents in the city aged below              

45. In this given case, a cumulative frequency table will be helpful. 

Cumulative Frequency Curve 

 



 

A curve that represents the cumulative frequency distribution of         

grouped data on a graph is called a Cumulative Frequency Curve or an             

Ogive. Representing cumulative frequency data on a graph is the most           

efficient way to understand the data and derive results. 

Learn more about Frequency Polygon here. 

There are two types of Cumulative Frequency Curves (or Ogives) : 

● More than type Cumulative Frequency Curve 

● Less than type Cumulative Frequency Curve 

More Than Type Cumulative Frequency Curve 

Here we use the lower limit of the classes to plot the curve. 

How to plot a More than type Ogive: 

1. In the graph, put the lower limit on the x-axis 

2. Mark the cumulative frequency on the y-axis. 

3. Plot the points (x,y) using lower limits (x) and their 

corresponding Cumulative frequency (y) 
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4. Join the points by a smooth freehand curve. It looks like an 

upside down S. 

Learn more about Bar Graphs and Histogram here in detail. 

Less Than Type Cumulative Frequency Curve 

Here we use the upper limit of the classes to plot the curve. 

How to plot a Less than type Ogive: 

1. In the graph, put the upper limit on the x-axis 

2. Mark the cumulative frequency on the y-axis. 

3. Plot the points (x,y) using upper limits (x) and their 

corresponding Cumulative frequency (y) 

4. Join the points by a smooth freehand curve. It looks like an 

elongated S. 

Cumulative Graphs can also be used to calculate the Median of given            

data. If you draw both the curves on the same graph, the point at              

which they intersect, the corresponding value on the x-axis, represents          

the Median of the given data set. 
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Learn more about the Frequency Distribution here. 

Solved Example for You 

Q: From the given Less than frequency curve, calculate the frequency           

between 600 and 1000 

 

Sol: By observing the graph, we can see that corresponding values for            

class intervals between the frequency 

600 – 1000 = 16 – 10 = 6 

Hence the frequency between said class intervals is 6. 
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Frequency Distribution 

By now we all the concept of frequency of data. But what is the              

meaning of frequency of a group of data and what is frequency            
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distribution? This lesson simplifies frequency distribution table for        

both, grouped and ungrouped data using simple examples. 

Organization of Data 

Statistics refers to the collection, organization, distribution, and        

interpretation of data or a set of observations. It is useful in            

understanding what a dataset reveals about a particular phenomenon.         

Trends can be studied and results can be drawn from data           

interpretation. Hence, statistics is a very useful tool to study data. 

Frequency Distribution: Introduction 

 

To understand frequency distribution, let us first start with a simple           

example. We consider the marks obtained by ten students from a class            

in a test to be given as follows: 
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23, 26, 11, 18, 09, 21, 23, 30, 22, 11 

This form of data is known as raw data. A statistical measure called             

range can be defined. It is the difference between the largest and            

smallest values of a data set. Here, range = 30 – 09 = 21. 

Frequency Distribution Table 

Now, imagine how difficult and cumbersome this process would get if           

there were a larger number of observations. If we were to include the             

test scores of all 20 students in this class, it would be very difficult to               

understand and interpret such data unless it is ‘organized’. 

The objective of statistical interpretation is to organize data into a           

concise form so that interpretation and analysis become easy. It is for            

this reason that we organize larger data into a table called the            

frequency distribution table. 

Ungrouped Data 

Let the test scores of all 20 students be as follows: 

23, 26, 11, 18, 09, 21, 23, 30, 22, 11, 21, 20, 11, 13, 23, 11, 29, 25, 26,                   

26 



 

Note that the term frequency refers to the number of times an            

observation occurs or appears in a data set. Hence, in case of            

repetitions, the frequency increases. The table below will help you          

understand this better: 

Marks obtained in the test No. of students (Frequency) 

09 1 

11 4 

13 1 

18 1 

20 1 

21 2 

22 1 



 

23 3 

25 1 

26 3 

29 1 

30 1 

Total 20 

In the example above, the frequency refers to the number of students            

getting a particular mark in the test. Also, note that your frequency            

must always total the number of observations after tallying. Here, the           

total we have obtained after tallying the test scores of the students is             

20 which is also the number of observations given. 

Read more about Bar Graphs and Histograms here in detail. 
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A frequency distribution such as the one above is called an ungrouped            

frequency distribution table. It takes into account ungrouped data and          

calculates the frequency for each observation singularly. 

Grouped Data 

Now consider the situation where we want to collect data on the test             

scores of five such classes i.e. of 100 students. It becomes difficult to             

tally for each and every score of all 100 students. Besides, the table we              

will obtain will be very large in length and not understandable at once.             

In this case, we use what is called a grouped frequency distribution            

table. 

Learn more about Range and Mean for Grouped Data here in detail. 

Such tables take into consideration groups of data in the form of class             

intervals to tally the frequency for the data that belongs to that            

particular class interval. 

Take a look at the table below to understand the concept better: 

Marks obtained in the test (Class Interval) No. of students (Frequency) 
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0-5 3 

5-10 11 

10-15 38 

15-20 34 

20-25 9 

25-30 5 

Total 100 

The first column here represents the marks obtained in class interval           

form. The lowest number in a class interval is called the lower limit             

and the highest number is called the upper limit. This example is a             

case of continuous class intervals as the upper limit of one class is the              

lower limit of the following class. 



 

Note that in continuous cases, any observation corresponding to the          

extreme values of a class is always included in that class where it is              

the lower limit. For example, if we had a student who has scored 5              

marks in the test, his marks would be included in the class interval             

5-10 and not 0-5. 

Analogous to continuous class intervals are disjoint class intervals. An          

example of such as case would be 0-4, 5-9, 10-14, and so on. The              

frequency distribution can be done for disjoint data as well, similar to            

how it is done above. 

Solved Example for You 

Question: The following is the distribution for the age of the students            

in a school: 

Age 0-5 5-10 10-15 15-20 

No. of Students 35 45 50 30 

Calculate: 

● The lower limit of the first class interval. 
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● The class limits of the third class. 

● The classmark for the interval 5-10. 

● The class size. 

Answer: 

● The lower limit of the first class interval i.e. 0-5 is ‘0’. 

● The class limits of the third class, i.e. 10-15 are 10 (lower limit) 

and 15 (upper limit). 

● The classmark is defined as the average of the upper and lower 

limits of a class. For 5-10, the classmark is (5+10)/2 = 7.5 

● The class size is the difference between the lower and upper 

class-limits. Here, we have a uniform class size, which is equal 

to 5 (5 – 0, 10 – 5, 15 – 10, 20 – 15 are all equal to 5). 
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Frequency Polygon 

The relevance of presentation of data in the pictorial or graphical form 

is immense. Frequency polygons give an idea about the shape of the 

data and the trends that a particular data set follows. Let us learn the 

step by step process of drawing a frequency polygon, with or without 

a histogram. 

 Presentation of Data 
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The key objective of statistics is to collect and organize data. One of 

the basics of data organization comes from presentation of data in a 

recognizable form so that it can be interpreted easily. You can 

organize data in the form of tables or you can present it pictorially. 

Pictorial representation of data takes the form of bar charts, pie charts, 

histograms or frequency polygons. The benefit of this is that data in 

the visual form is easy to understand in one glance. 

Frequency Polygon 

A frequency polygon is a graphical form of representation of data. It is 

used to depict the shape of the data and to depict trends. It is usually 

drawn with the help of a histogram but can be drawn without it as 

well. A histogram is a series of rectangular bars with no space 

between them and is used to represent frequency distributions. 

Steps to Draw a Frequency Polygon 

● Mark the class intervals for each class on the horizontal axis. 

We will plot the frequency on the vertical axis. 
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● Calculate the classmark for each class interval. The formula for 

class mark is: 

Classmark = (Upper limit + Lower limit) / 2 

● Mark all the class marks on the horizontal axis. It is also known 

as the mid-value of every class. 

● Corresponding to each class mark, plot the frequency as given 

to you. The height always depicts the frequency. Make sure 

that the frequency is plotted against the class mark and not the 

upper or lower limit of any class. 

● Join all the plotted points using a line segment. The curve 

obtained will be kinked. 

● This resulting curve is called the frequency polygon. 

Note that the above method is used to draw a frequency polygon 

without drawing a histogram. You can also draw a histogram first by 

drawing rectangular bars against the given class intervals. After this, 

you must join the midpoints of the bars to obtain the frequency 
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polygon. Remember that the bars will have no spaces between them in 

a histogram. 

Solved Example for You 

Question: Construct a frequency polygon using the data given below: 

Test Scores Frequency 

49.5-59.5 5 

59.5-69.5 10 

69.5-79.5 30 

79.5-89.5 40 

89.5-99.5 15 

Answer: We first need to calculate the cumulate frequency from the 

frequency given. 



 

Test Scores Frequency Cumulative Frequency 

49.5-59.5 5 5 

59.5-69.5 10 15 

69.5-79.5 30 45 

79.5-89.5 40 85 

89.5-99.5 15 100 

We now start by plotting the class marks such as 54.5, 64.5, 74.5 and 

so on till 94.5. Note that we will also plot the previous and next class 

marks to start and end the polygon, i.e. we plot 44.5 and 104.5 as well. 

Then, the frequencies corresponding to the class marks are plotted 

against each class mark. Like you can see below, this makes sense as 

the frequency for class marks 44.5 and 104.5 are zero and touching the 



 

x-axis. These plot points are used only to give a closed shape to the 

polygon. The polygon looks like this: 

 

(Source: Stats LibreTexts) 

 

Range and Mean Deviation 

The field of statistics has practical applications in almost all fields of 

life. In finance and investing and manufacturing and various other 

fields. Whether you want to launch a rocket or calculate a students 

performance we take the help of statistics. Now let us learn the 

concepts of range and mean deviation. 
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 Range and Mean Deviation 

For a given series of data, statistics aims at analysis and drawing 

conclusions. The various measures of central tendency – mean, 

median and mode represent the values in a series. However, we can 

further implement this analytical claim of statistics, by measuring the 

scattering and dispersion of data around these measures of central 

tendency. 

For example, the range, in a series of men distributed by their ages, 

gives us an idea of how much the ages can vary from the central value. 

So without further ado, let us jump right into the concepts of range 

and mean deviation. 

Range 

The range can be simply understood as the value that tells us about the 

scattering of data. This gives us an idea of how much the data can 

vary. Consequently, it is related to the maximum and minimum values 

in a distribution. The range is the difference between the maximum 

and the minimum value in a distribution. Notably, it only gives us the 
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idea of the spread of data. It does not tell us about the dispersion of 

values from a measure of central tendency. 

Range = Maximum value – Minimum value 

Mean Deviation 

 

To understand the dispersion of data from a measure of central 

tendency, we can use mean deviation. It comes as an improvement 

over the range. It basically measures the deviations from a value. This 

value is generally mean or median. Hence although mean deviation 

about mode can be calculated, mean deviation about mean and median 

are frequently used. 

Note that the deviation of an observation from a value a is d= x-a. To 

find out mean deviation we need to take the mean of these deviations. 

https://www.toppr.com/guides/economics/organisation-of-data/raw-data-classification-of-data-and-variables/


 

However, when this value of a is taken as mean, the deviations are 

both negative and positive since it is the central value. 

This further means that when we sum up these deviations to find out 

their average, the sum essentially vanishes. Thus to resolve this 

problem we use absolute values or the magnitude of deviation. The 

basic formula for finding out mean deviation is : 

Mean deviation= Sum of absolute values of deviations from ‘a’ ÷ The 

number of observations 

Solved Example for You 

Q: The sum of squares of deviation of variates from their A.M. is 

always 

a. Zero 

b. Minimum 

c. Maximum 

d. Cannot be said 
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Sol: The correct option is “B”. It is a fundamental concept that the 

sum of squares of deviation of any variate from their arithmetic mean 

is always minimum. 

 

 

 

 

 

 

 

Range and Mean Deviation for Grouped 
Data 

Most of the data we deal with in real life is in a grouped form. The 

amount of data is generally large and is associated with corresponding 
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frequencies (sometimes we divide data items into class intervals). For 

example- we are given data about people of varying age groups in a 

library. The data will be displayed as classified into intervals 

associated with their frequencies depending on the number of people 

belonging to each interval. Here, we will be studying methods to 

calculate range and mean deviation for grouped data. 

 Grouped Data: Further Classification 

Grouped data can be further classified into two types. These are: 

● Discrete frequency distribution- In this type, the individual data 

members are accompanied by their corresponding frequencies. 

Effectively there are two columns. One column is for the 

individual data items denoted by X and other column consists 

of frequencies denoted by f. 

● Continous frequency distribution- In this classification, the data 

members are grouped into various class intervals and are 

associated to their corresponding frequencies. In essence, there 



 

is one column for class intervals and another column for 

frequencies. 

 

Discrete Frequency Distribution 

Range 

As we know already that range is defined as the difference between 

the maximum and minimum value. Here also we select the largest 

value denoted by L and smallest value denoted by S. Thereafter range 

is calculated as Range= L-S. 

Mean Deviation 

Mean deviation calculates the dispersion of data items around a 

measure of central tendency( generally taken as median or mode). So 
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before calculating mean deviation, we need to calculate mean or 

median according to the need of the problem. 

Learn more about Range and Mean Deviation in detail here. 

Mean for Discrete Frequency Distribution 

Mean is calculated as the ratio of the summation of the product of data 

items with their corresponding frequency to the summation of 

frequency. Mathematically: 

Mean= ∑fX÷N 

Here, ∑fX= Summation of the product of data members (X) with their 

corresponding frequencies (f) and N= Summation of the 

frequencies(∑f) 

Median for Discrete Frequency Distribution 

Firstly, grouped data is arranged in ascending or descending order 

(mostly ascending order). Then, A separate column for cumulative 

frequency is constructed. Further, we note whether the value of 

summation of frequency or the last value of cumulative frequency 

column is even or odd. This value is denoted as N. 
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If N is odd then we calculate N/2. If N is even then we calculate: 

[(N/2) + (N/2 +1)]/2 . This calculated value, in either case, is 

compared to the cumulative frequencies. The observation whose 

corresponding cumulative frequency is just greater than this value is 

termed as the median. 

Learn about Variance and Standard Deviation here. 

Mean Deviation Calculation 

The calculated mean or median is denoted by ‘a’. We calculate the 

absolute value of the deviation of each observation from ‘a’. Further, 

we find the summation of the product of deviations for each 

observation with their corresponding frequency. Lastly, this is divided 

by the summation of frequency column termed as N. 

Mean Deviation= (∑ fD)/N 

Here, ∑fD= Summation of the product of the absolute value of 

deviation (D, calculated as |X-a|) with the corresponding frequency (f) 

Continuous Frequency Distribution 

Range 

https://www.toppr.com/guides/maths/statistics/median/
https://www.toppr.com/guides/maths/statistics/variance-and-standard-deviation/


 

In case of continuous frequency distribution, range, according to the 

definition, is calculated as the difference between the lower limit of 

the minimum interval and upper limit of the maximum interval of the 

grouped data. That is for X:  0-10, 10-20, 20-30 and 40-50, range is 

calculated as 40-0=40. 

Mean Deviation 

Let’s recall the mathematical formulae for calculating mean and 

median for the continuous frequency distribution of grouped data 

Median for continuous Frequency Distribution 

The calculation of median commences with arranging the grouped 

data generally in ascending order. After this, we make a separate 

column consisting of cumulative frequencies. The summation of 

frequencies or the last value is denoted as N. Then we proceed to 

calculate (N/2). 

Now we check the cumulative frequency which is just greater than this 

value and the class it corresponds to. This class is noted as the median 

class. After deducing the median class, we apply the following 

formula: 
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Median= l + [ (N/2 – C)/f]/h 

Here, C= Cumulative frequency corresponding to the class just before 

the median class and h= Size of the class intervals 

Mean for Continuous Frequency Distribution 

According to the definition, calculation of mean in this case also 

remains the same as in the case of the discrete frequency distribution 

of grouped data. The only difference is that the mid-points of each 

class denoted by Xi [ Xi= (h+l)/2]  are used to represent the class. 

Mean is calculated: 

Mean= ∑fXi/N 

Here, ∑fXi= Summation of the product os mid-points of each class 

with the corresponding frequency 

Calculation of Mean Deviation 

The calculation of mean deviation here proceeds in the same manner 

as for discrete frequency distribution except for the introduction of the 

concept of mid-points. For ease of calculation, it is assumed that the 

frequency of a class is centered around the mid-point of the interval. 



 

The mid-point is calculated as : (sum of upper and lower limit of the 

class)/2. The following formula is used: 

Mean Deviation= (∑ fD)/N 

Shortcut method or Step-Deviation method 

Note: This method helps in finding mean deviation about mean only 

The step-deviation method is used to easily calculate the mean 

compared to the traditional method. This method makes use of the 

concept of assumed mean to find out the actual mean. What is 

assumed mean? For the purpose of ease of calculations, a particular 

observation(or mid-point) is assumed to be the mean and deviations 

are recorded about this assumed mean. Later the actual mean is found 

out. 

Note that the step deviation aids in finding only the mean. The 

remaining approach for calculation of mean deviation remains same as 

explained above. The assumed mean and factor by which the 

deviations are reduced are denoted by ‘m’ and ‘c’ respectively. 
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Deviations are calculated as : D’= (Xi-m)/c. Lastly, the actual mean is 

calculated as : 

Actual Mean= m + (∑fD’/N)×c 

Here, m= The assumed mean 

D’= The step deviations 

c= The common factor by which deviations are reduced 

Learn Range and Mean Deviation for Ungrouped Data here. 

A Solved Example for You 

Q: Find the mean deviation about mean for following data. Use 

step-deviation method. 

Marks 

obtained 10-20 20-30 30-40 40-50 50-60 60-70 70-80 

Number of 

students 2 3 8 14 8 3 2 
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Ans: Here the assumed mean 

Marks 

obtained 

Number 

of 

students(

f) 

Mid-point

s(Xi) D’=(Xi-45)/10 fD’  |Xi – a|  f|Xi – 

a| 

10-20 2 15 -3 -6 30 60 

20-30 3 25 -2 -6 20 60 

30-40 8 35 -1 -8 10 80 

40-50 14 45 0 0 0 0 

50-60 8 55 1 8 10 80 

60-70 3 65 2 6 20 60 

70-80 2 75 3 6 30 60 



 

 ∑=40   ∑=0  ∑=400 

The assumed mean(m) and common factor(c) are taken to be 45 and 

10 respectively. 

Actual mean (a)= 45 + (0/40)×10 = 45 

So, mean deviation = 400/40= 10 

 

 

 

 

 

 



 

Range and Mean Deviation for 
Ungrouped Data 

Ungrouped data is the type of distribution in which the data is 

individually given in a raw form. For example, the scores of a batsman 

in last 5 matches are given as 45,34,2,77 and 80. Deduction of range 

and mean deviation from this data will help us to conclude his form 

and performance. Here, we will be studying methods to calculate 

range and mean deviation for individual series distribution. 

 Range and Mean Deviation 

 

The range is defined simply as the difference between the maximum 

and minimum value in the distribution. Mean deviation is defined 
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mathematically as the ratio of the summation of absolute values of 

dispersion to the number of observations. 

In simple words, mean deviation represents the dispersion of all the 

data items in the series relative to the measure of central tendency, 

taken as median or mean in our course. Note that mean deviation 

about mode can also be calculated. 

Range of Ungrouped Data 

We know now that range is the difference between the maximum and 

minimum value. Hence for ungrouped data, we arrange the series in 

ascending or descending order. This helps us to select the highest and 

lowest values in the distribution. Henceforth, we simply subtract the 

minimum value from the maximum value. 

For example – The marks of a student in 5 tests of the chapter 

statistics are(out of 20)- 11, 14, 16, 13 and 18. Arranging them in 

ascending order- 18, 16, 14, 13 and 11. The range of the data is given 

as- 18-11=7. 

Range= Maximum value – Minimum value 
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Mean Deviation for Ungrouped Data 

As mentioned earlier, mean deviation measures the dispersion of data 

about a measure of central tendency. This measure of central tendency 

is generally median or mean. Let’s start with recalling how to 

calculate mean and median for individual distribution series. 

Calculating Mean and Median 

For calculation of median, we first arrange the data in ascending or 

descending order(generally ascending order). Further, we count the 

number of observations which is denoted by n. Now depending on 

whether n is even or odd, the further calculation is bifurcated as: 

● If n is an odd number then the value of (n+1)/2th item is the 

median. 

● If n is an even number then median is given as: [ value of 

(n+1)/2th item + value of (n/2 +1)th item]÷2  

Mean is simply calculated as the ration of summation of observations 

to the number of observations. 
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Mean= Sum of observations/number of observations 

Calculating Mean Deviation 

After calculating mean and median we move forward to mean 

deviation. The value relative to which mean deviation is calculated is 

denoted by ‘a’. Further deviations for the data members are calculated 

as the modulus(absolute value) of the difference of ‘a’ from the data 

member. Deviation of a value X is given as |X – a|. 

Lastly, the summation of these deviations for all data members is 

divided by the number of observations denoted by n. 

Mean Deviation=[ ∑|X – a|]÷n 

Here, ∑|X-a| = The summation of the deviations for values from ‘a’ 

n= The number of observations 

Solved Example for You 

Q: Find the mean deviation about median for the following: 
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X 7 9 5 8 11 13 10 

Ans: Number of observations n = 7 

X |X-a| 

5 3 

7 1 

8 0 

9 1 

10 2 

11 3 

13 5 



 

 ∑=15 

As n is odd median is calculated as = value of (n+1)/2 th item= 8/2 th= 

4th item= 8 

Hence mean deviation=  15/7= 2.14 

 

 

 

 

 

 

 

 



 

Variance and Standard Deviation 

A measure of dispersion is important for statistical analysis. Such 

concepts find extensive applications in disciplines like finance, 

business, accounting etc. We rely a lot on such measures from 

analyzing a stock to studying a student’s performance. We now know 

about range and mean as measures of dispersion. Now let us study the 

most widely used tools in the dispersion toolbox- Variance and 

Standard Deviation. 

 Need for Variance and Standard Deviation 

We have studied mean deviation as a good measure of dispersion. But 

a major problem is that mean deviation ignores the signs of deviation, 

otherwise they would add up to zero. To overcome this limitation 

variance and standard deviation came into the picture. Unlike mean 

deviation, standard deviation and variance do not operate on this sort 

of assumption. Rather they make use of the squares of deviations. 

Standard Deviation 

Standard deviation is the most important tool for dispersion 

measurement in a distribution. Technically, the standard deviation is 

https://www.toppr.com/guides/business-mathematics-and-statistics/measures-of-central-tendency-and-dispersion/measure-of-dispersion/
https://www.toppr.com/guides/general-awareness/financial-banking-institutions-in-india/introduction-to-finance/
https://www.toppr.com/guides/business-studies/nature-and-purpose-of-business/concept-and-characteristics-of-business/
https://www.toppr.com/guides/principles-and-practice-of-accounting/meaning-and-scope-of-accounting/meaning-of-accounting/
https://www.toppr.com/guides/business-mathematics-and-statistics/measures-of-central-tendency-and-dispersion/range-mean-deviation/
https://www.toppr.com/guides/economics/measures-of-dispersion/standard-deviation/
https://www.toppr.com/guides/maths/probability/mean-and-variance-of-random-variables/
https://www.toppr.com/guides/reasoning-ability/statements/statements-and-assumptions/


 

the square root of the arithmetic mean of the squares of deviations of 

observations from their mean value. It is generally denoted by sigma 

i.e. σ. 

Note that unlike mean deviation that can be measured by mean, 

median and mode, S.D. can be measured by mean only. As there are 

three classes of distributions, we calculate the standard deviation for 

all three types in a different way. Let us study them individually. 

Individual Series 

Initially, we calculate the value of the arithmetic mean. Further, we 

calculate the value of deviation for each observation about mean using 

the formula: D= X – Mean. In the next step, we divide the summation 

of squares of these deviations by the number of observations. Finally, 

the square root of this value is the standard deviation. The formula is 

as follows: 

Standard Deviation (σ)= √[∑D²/N] 

Here, D= Deviation of an item relative to mean 

N= The number of observations 
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Discrete Series 

In discrete series, each observation is associated with a frequency. 

Hence, the formula for calculation of standard deviation changes 

accordingly to include frequency. The formula is as follows: 

Standard deviation(σ)= √(∑fD²)/N) 

Here, D= Deviation of an item relative to the mean calculated as, D= 

X – Mean 

f= Frequencies corresponding to the observations 

N= The Summation of frequency 

Frequency Distribution Series 

The approach towards the calculation of standard deviation for 

frequency distribution is pretty much the same as for discrete series. 

The only difference occurs when using the values of observations. The 

mid values of the classes are derived dividing the sum of upper and 

lower value of class and this value is used for calculations. The 

formula is: 
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Standard deviation(σ)= √(∑fD²)/N) 

Here, D= Deviation of an item relative to the mean calculated as, D= 

Xi – Mean 

f= Frequencies corresponding to the observations 

N= The summation of frequency 

Another Approach for Standard Deviation 

There is another formula for calculation of standard deviation, 

effectively derived from the traditional formula. The formula is: 

Standard Deviation= {√[N∑fx² – ( ∑fx)²]} ÷ N 

f = Frequency corresponding to an observation 

x= The value of observation (for discrete distribution) or the mid-point 

of the class (for frequency distribution) 

Variance 



 

 

Although standard deviation is the most important tool to measure 

dispersion, it is essential to know that it is derived from the variance. 

Variance uses the square of deviations and is better than mean 

deviation. However, since variance is based on the squares, its unit is 

the square of the unit of items and mean in the series. 

With this in mind, statisticians use the square root of the variance, 

popularly known as standard deviation. Effectively, the square root of 

the variance is the standard deviation. With the knowledge of 

calculating standard deviation, we can easily calculate variance as the 

square of standard deviation. 

Variance = ( Standard deviation)² = σ×σ 

Short Method to Calculate Variance and Standard Deviation 

https://www.toppr.com/guides/maths/squares-and-square-roots/


 

We are familiar with a shortcut method for calculation of mean 

deviation based on the concept of step deviation. Similarly, such a 

method can also be used to calculate variance and effectively standard 

deviation. We use this approach when the values of observations 

(discrete series) or the values of mid-points of intervals (frequency 

distribution) are too large. 

This method simplifies the calculation of mean and variance in such 

cases. Here, we assume a value in the series as the mean and divide 

the deviations by width h of the intervals ( known as step deviations 

D’). Lastly, we use the step deviations to calculate standard deviation 

as follows: 

Standard deviation(σ)= √[N×(∑fD’²) – (∑fD’/N)²]  × (h/N) 

Here, D’= Step-deviation of observations relative to an assumed value, 

calculated as D’= (X-A)/h 

N= The summation of frequency 

h= Width of the class 

https://www.toppr.com/guides/maths/statistics/frequency-distribution/
https://www.toppr.com/guides/maths/statistics/frequency-distribution/
https://www.toppr.com/guides/maths/statistics/mean/


 

An Illustration for You 

Q: Calculate variance and standard deviation for the following data: 

  x 2 4 6 8 10 

  f 3 5 9 5 3 

Ans: 

x f fx D D² fD² 

2 3 6 -4 16 48 

4 5 20 -2 4 20 

6 9 54 0 0 0 

8 5 40 2 4 20 



 

10 3 30 4 16 48 

 ∑= 25 ∑= 150   ∑= 136 

Mean= ∑fx/∑f= 150/25= 6 

Hence, variance= ∑fD²/N= 136/25= 5.44 

And standard deviation= √(5.44)= 2.33 

 

 

 

 

 

 



 

 

 

 

 


