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 The measures of central tendency or average enable us to

compare two or more distributions pertaining to the same

time period or within the same distribution over time.

 According to Clark, “Average is an attempt to find one

single figure to describe whole of figures.”

Measures of central tendency include

 Mean

 Median

 Mode



Mean can be classified into
 Arithmetic Mean
 Geometric Mean
 Harmonic Mean

Arithmetic Mean
 The most popular and widely used measure of representing the

entire data by one value is known as arithmetic mean.
 It is obtained by adding together all the items and by dividing

this total by the number of items.
 Arithmetic Mean is of two types. They are

• Simple Arithmetic Mean
• Weighted Arithmetic Mean



 Individual Data Series:
When data is given on an individual basis where data are

listed out and all the observations have a frequency of 1.
E.g.: 5, 8, 12, 25, 28, 35, 80, 85, 91
 Discrete Data Series:

When data is given along with their frequencies. Data are
listed out along with their corresponding frequency in the form of
a table.
E.g.:



 Continuous Data Series:
When data is given based on ranges along with

their frequencies. The class intervals along with their
corresponding frequency are listed out in the form of a
table.
E.g.:



Direct Method: 
�X=∑x

n
where 

�X =  Arithmetic Mean
∑x = Total of all observations
n = Number of observations

Shortcut Method: 
�X=A+∑d

n
where 

�X =  Arithmetic Mean
A = Assumed Value
∑d = X-A
n = Number of observations



Calculate arithmetic mean of the weight of 10 students in a class. 

Solution: Direct Method

�X = ∑x
n

= 500
10

= 50

�X =50

S.No. 1 2 3 4 5 6 7 8 9 10

Weight 42 56 49 50 49 53 52 48 47 54

S.No. Weight (X)
1 42

2 56

3 49

4 50

5 49

6 53

7 52

8 48

9 47

10 54

∑x = 500



Calculate arithmetic mean of the weight of 10 students in a class. 

Solution: Shortcut Method

�X=A+∑d
n

=49+ 10
10

= 49+1
=50 

�X =50

S.No. Weight
(X)

d = X-A
(X-49)

1 42 -7
2 56 7
3 49 0
4 50 1
5 A= 49 0
6 53 4
7 52 3
8 48 -1
9 47 -2
10 54 5

∑d=10



1. The marks obtained by 10students in statistics are given below. Calculate 
arithmetic mean by direct method and shortcut method. 

2. From the following data calculate arithmetic mean by direct method and 
shortcut method. 

54,56,70,79,89,138,150,220,273,290,300,340
3. Calculate arithmetic mean by direct method and shortcut method. 

74,32,56,40,79,84,92,27,30,41,52,67

S.No. 1 2 3 4 5 6 7 8 9 10

Marks 62 43 31 75 55 59 45 42 45 90



Direct Method: 

�X=∑fx
∑f

where 

�X =  Arithmetic Mean
∑f = Frequency

Shortcut Method: 

�X=A+∑fd
∑f

where 

�X =  Arithmetic Mean
A = Assumed Value
d = X-A
∑f = Frequency



1. Calculate Arithmetic Mean from the following data

2. Calculate Arithmetic Mean from the following data through direct & 
shortcut method

3. Calculate Arithmetic Mean from the following data through direct & 
shortcut method

Income 20 30 40 50 60 70 80

No. of Families 12 15 10 13 20 14 16

Marks 25 30 35 40 45 50 55 60 65 70

No. of 
Students 3 8 12 9 4 7 15 5 10 7

Daily Wages 32 37 42 44 47 50 55

No. of Workers 4 7 9 20 15 9 3



Direct Method: 
�X=∑fm

∑f
where 

�X =  Arithmetic Mean
m = Midpoint
∑f = Total of Frequency

Shortcut Method: 
�X=A+∑fd

∑f
where 

�X =  Arithmetic Mean
m = Midpoint
A = Assumed Value
d = m-A
∑f = Frequency



Step Deviation Method: 

�X=A+∑fd
∑f

* C where 

�X =  Arithmetic Mean
m = Midpoint
A = Assumed Value

d = 
m−A
C

C = Class Interval
∑f = Frequency



1. Calculate Arithmetic Mean from the following data through direct & 
shortcut method

2. Calculate Arithmetic Mean from the following data through shortcut 
method & step deviation method.

3. Calculate Arithmetic Mean from the following data through shortcut 
method & step deviation method

Income 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

No. of 
Factories 6 12 15 10 8 4 11 9 14 11

Income 0-10 10-20 20-30 30-40 40-50 50-60

No. of 
Factories 27 32 57 73 61 46



1. Calculate Arithmetic Mean from the following data through direct & 
shortcut method

2. Calculate Arithmetic Mean from the following data through shortcut 
method & step deviation method.

Marks 0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99

No. of 
Students 3 4 7 4 5 7 8 6 4 2

Income 0-10 10-20 20-30 30-40 40-50 50-60

No. of 
Factories 27 32 57 73 61 46



�X W=∑WX
∑W

where 

�X W =  Weighted Arithmetic Mean
∑W= Total of Weight

1. Calculate the average marks scored by a student in 5 subjects. 

The marks are English – 85, Tamil – 70, Maths – 90, Science – 60,  

Social – 55. The weights are English – 1, Tamil – 2, Maths – 5, 

Science – 4,  Social – 3.



𝐻𝐻.𝑀𝑀= N
∑(1x)

𝐻𝐻.𝑀𝑀= N

∑(fx)

𝐻𝐻.𝑀𝑀= N

∑( fm)



1. Calculate Harmonic Mean
2,97,150,5,285,427,550

2. Calculate Harmonic Mean

3. Calculate Harmonic Mean

Wages 60 45 25 75 80 15 30
No. of 
Workers 4 9 7 21 6 3 2

X 0-10 10-20 20-30 30-40 40-50 50-60 60-70

F 7 8 20 11 9 3 4



1. Calculate Harmonic Mean
42,57,21,115,127,39,55

2. Calculate Harmonic Mean

3. Calculate Harmonic Mean

Wages 5 12 17 20 25 30
No. of Workers 3 2 5 9 5 2

X 0-20 20-40 40-60 60-80 80-100

F 4 5 12 8 6



Median is the middle value of a group of data.  

 Arrange in ascending order 
 To calculate median: 

Median = N+1
2

th item 

 Calculate cummulative frequency 

 Calculate Median = N+1
2

th item and find out the value in the 
cummulative frequency column

 The X value corresponding to the cummulative frequency 
is the median. 



Median = L + ( 
N
2 − c.f

𝑓𝑓
) * C where

Median Class =  
N
2

L = Lower Value of Median Class 
c.f. = Cummulative frequency of the class preceding the Median Class 
f = Frequency of Median Class 
C = Class interval of Median Class 



1. Calculate median from the following data 
49,52,47,48,42,55,56,54,50,52,51,59,57,41,43

2. Calculate median from the following data 
5,8,12,15,20,25,32,40

3. Calculate median from the following data 

4. Calculate median from the following data 

Income 500 600 700 800 900 1000 1100 1200 1300

No. of 
Families 4 6 5 7 15 20 9 3 6

Income 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

No. of 
Families 3 9 10 20 16 18 9 4 1



1. Calculate median from the following data 
35,46,29,57,60,73,20,59,50,70.

2. Calculate median from the following data

3. Calculate median from the following data 

Wages 20 25 30 35 40 45 50 55

No. of Workers 10 7 12 12 25 15 9 20

C.I 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

F 7 8 7 8 12 11 6 11 10



The most frequent number-that is, the number that
occurs the highest number of times is mode.

Mode= L + ( f1−f0
2f1−f0 −f2

) * C where

Modal Class =  
N
2

L = Lower Value of Modal Class 
f1 = Frequency corresponding to the modal class
f2 = Frequency corresponding to the post-modal class
f0 = Frequency corresponding to the pre-modal class
C = Class interval of Median Class 



1.Calculate mode
12,14,16,18,26,16,20,16,11,12,16,15,20,24

2. Calculate mode

3. Calculate mode

4. Calculate mode

X 4 7 11 16 25

f 3 9 14 21 13

C.I 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

f 4 7 15 11 6 9 4 3

C.I 0-15 15-30 30-45 45-60 60-75 75-90 90-105

f 12 7 15 20 9 7 5



Mode = 3 Median – 2 Mean

In a distribution, mean and median are 62.5 and
65.2 respectively. Calculate mode.



1. Calculate mean, median and mode 
273,54,79,138,56,89,220,340,300,290,150,70

2. Calculate mean, median and mode

3. Calculate mean, median and mode

X 25 50 35 45 20 55 30 40

f 7 9 12 15 10 20 12 25

C.I 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

f 10 12 15 37 52 35 11 4



1. Calculate mean, median and mode 
273,54,79,138,56,89,220,340,300,290,150,70

2. Calculate mean, median and mode

3. Calculate mean, median and mode

X 20 25 30 35 40 45 50 55

f 10 7 12 12 25 15 9 20

C.I 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

f 3 9 10 20 16 18 9 4 1



G.𝑀𝑀= Antilog ∑log x𝑁𝑁

G.𝑀𝑀=Antilog ∑f log x∑ 𝑓𝑓

G.𝑀𝑀= Antilog ∑f log 𝑚𝑚∑ 𝑓𝑓







1. Calculate geometric mean
25,37,356,545,976,500,750

2. Calculate geometric mean

3. Calculate geometric mean

X 15.5 22.3 36.4 17.8 21.9

f 7 16 9 4 6

C.I 0-100 100-200 200-300 300-400 400-500 500-600 600-700 700-800

f 20 15 12 13 5 25 17 5



1. Calculate geometric mean
44,49,51,46,48,52,47,45,44,50,49,48

2. Calculate geometric mean

3. Calculate geometric mean

X 45 52 59 62 75 80

f 3 9 6 5 2 1

C.I 0-10 10-20 20-30 30-40 40-50 50-60 60-70

f 5 7 12 8 9 5 4
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