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Inclusive Method: 

When the upper limit of  the class is added or included in the same class is called as inclusive method 

Example 2: 



Exclusive Method: 

When the upper limit of  the class is included in next class is called as exclusive method 















For Eg. Average Marks, Average Profit, Average run rate of team in one day









ARITHMETIC MEAN

Definition:

Arithmetic mean (A. M.) or simply mean  

is defined as the ratio of total of all the  

observations to the number observations.

A.M. =



CALCULATION OF ARITHMETIC MEAN :

Case 1 :

UNGROUPED DATA OR INDIVIDUAL OBSERVATIONS

Suppose there are n observations X1, X2, …., Xn. The arithmetic mean  
of these observations is denoted by X and is calculated as ,

X=
𝑥 1 + 𝑥 2 +⋯ . . +𝑥 𝑛 =

σ X

𝑛 𝑛

Example :

The monthly income (in Rs.) of 10 families in a village is as follows  

1200, 1000, 1100, 1250, 950, 1300, 1150, 1200, 1050

Find the average income of these families.

Sol. Here, n = 10

∑X = 1200 + 1000 + ……. + 1050 = 11550

Arithmetic Mean = 
σ X

=
11550

10

= Rs. 1155



CASE 2 :

DISCRETE FREQUENCY DISTRIBUTION

Suppose there are n observations x1, x2, ……xn with  

frequencies f1, f2, …….. fn respectively.

In tabular form they are,

The arithmetic mean of such data is given by,

ഥ

X

=
𝑓 1 𝑥 1 + 𝑓 2 𝑥 2 + 𝑓 3 𝑥 3 ………+

𝑓 𝑛 𝑥 𝑛 𝑓1 + 𝑓 2 +

……𝑓𝑛
= 
σ

𝑓 𝑥 N

= σ
𝑓

Where N



EXAMPLE Calculate arithmetic mean for the following frequency  distribution

X 5 6 7 8 9 10

F 6 10 9 6 5 4

Sol. To calculate arithmetic mean, let us prepare following table :

X f fx

5 6 30

6 10 60

7 9 63

8 6 48

9 5 45

10 4 40

Total 40 286

N = ∑ f = 40, ∑ f X = 286

Arithmetic mean = X =
∑ f X

= 
286 

= 7.15
∑ f 40



CASE 3 :
CONTINUOUS FREQUENCY DISTRIBUTION

In continuous frequency distribution, frequency is associated  

with class and not a single value. For calculation purpose we  

assume that the frequency is associated with mid-value of  

class.

Let X1, X2, ……Xn be the mid – value of n classes with

frequencies as f1, f2, ….. fn respectively. The arithmetic mean of

such a data is given by,



EXAMPLE

Compute arithmetic mean for the following frequency

distribution

Profit (Rs.) Per shop. 0-100 100-200 200-300 300-400 400-500

No. of shops 10 18 27 13 12



.Example 1:



Example 2



Example 3



Example 4



Example 5

Example 6



From the following data find the missing frequencies, it is given that  

mean is 15.3818 and total frequency is 55

Class 9-11 11-13 13-15 15-17 17-19 19-21

Frequency 3 7 --- 20 --- 5

Example

Class Mid value (xi) Frequency (fi) fixi

9-11 10 3 30

11-13 12 7 84

13-15 14 a 14a

15-17 16 20 320

17-19 18 b 18b

19-21 20 5 100

Total 35+a+b =N=55 534+14a+18b

=∑fixi





Arithmetic mean using shortcut method, X=A+  ( ∑Fd / ∑F) 

A= assumed mean in the above series

= 10.5+(300/150)

=10.5+2

=12.5

Wages (X) 3-6 6-9 9-12 12-15 15-18

Number of  

workers (f)

10 20 30 40 50

Find the arithmetic mean using shortcut method



Class interval
Class mark 

(xi)

Frequency 

(fi)
di = xi - 25 fi di

0 - 10 5 7 -20 -140

10 - 20 15 10 -10 -100

20 - 30 25 15 0 0

30 - 40 35 8 10 80

40 - 50 45 10 20 200

Σ fi = 50 40

Class interval 0-10 10-20 20-30 30-40 40-50

Number of  

workers (f)
7 10 15 8 10

Example 2 : Find the mean of the following frequency distribution :

Assumed mean A = 25;

N = 50 

Σfi di = 40

⇒ Mean = 25 + 40 / 50
⇒ Mean = 25.8





Weighted Arithmetic Mean













MERITS AND DEMERITS OF ARITHMETIC MEAN



The median is that value of the data which  divides the data 

in two equal groups, one  group consists of all the 

observations  greater than median and the other group  

consists of all the observations smaller than  median.

In other words if the observations are

arranged in increasing or decreasing order,  then the 

middle observation will be the  median.

MEDIAN



COMPUTATION OF MEDIAN

Case I :

UNGROUPED DATA OR INDIVIDUAL OBSERVATIONS

In case of ungrouped data, to find median firstly  

arrange the observation in increasing or decreasing order, Let  

there be n observations.

Case :

I .If n is odd number, then the median is  

observation.

𝑛 +
12

II. If n is even number, then the median is



Example : Compute the median for the following data:  

3000, 3500, 2500, 3050, 3200, 2800, 2900

Solution :

Firstly  arrange the observations in increasing order.

2500, 2800, 2900, 3000, 3050, 3200, 3500

Here n = 7, a odd number

 Median = observation

= 4th observation  

Median =3000



Example: Following are the temperatures recorded in a city

during first 10 days of a month. Obtain the median

temperature,
40, 42, 38, 37, 41, 40, 37, 38, 35, 42

Solution: The Observations in increasing order are :  

35, 37, 37, 38, 38, 40, 40, 41, 42, 42

Here n =10, a even number

 Median =

=

=
38 + 40

2

Median = 39.



Case 2 :

DISCRETE FREQUENCY DISTRIBUTION

In case of discrete frequency distribution, the median is  

calculated using following steps :

Step 1 : Obtain less than cumulative frequency

distribution.

: Obtain N, the total of all frequency.

: If N is odd, median will be the value of

Step 2

Step 3
𝑡ℎ

N + 1 observation
2

If N is even, median will be the mean

of
N  

2 2

𝑡ℎ 𝑡ℎ

and
N + 1 observation





Case 3 :

CONTINUOUS FREQUENCY DISTRIBUTION



Example : For the following frequency distribution find the median

Class 0-100 100-200 200-300 300-400 400-500 500-600 600-700

Frequency 9 15 18 21 18 14 5

Classes Frequencies Lcf

0 —100 9 9

100-—200 15 24

200 —300 18 42

300 —400 21 63

400 —500 18 81

500 —600 14 95

600— 700 5 100

Solution : Firstly we will obtain less than cumulative frequency  
distribution

Here N = f = 100 
N

= 50
2

Median class is the class for which the less than cum. Frequency-is

just greater than 50.

 Median class = 300 – 400



L = 300, h= 100, f = 21, c.f. = 42

2 1
3 0 0 

5 0  4 2
 1 0 0

= 300 + 38.0952

= 338.095238







Computation of   median –By Graphical  Method
Median can be obtained graphically by means of ogive curve. 

Plot less than cumulative frequency curve taking  upper boundaries on X axis, and less than 

cumulative  frequency on Y- axis Draw a line parallel to X axis

passing through the point on N/2 Y-axis. From the point of

• intersection of this line and ogive curve, draw a

• perpendicular to X-axis. The value at the foot of this  perpendicular

(on X-axis) is the value of median



Height (cm) Frequency L.C.F

150-155 4 4

155-160 7 11

160-165 18 29

165-170 11 40

170-175 6 46

175-180 4 50

Height (cm) Frequency

150-155 4

155-160 7

160-165 18

165-170 11

170-175 6

175-180 4

Example : Find the median graphically using following data :

Solution: Here N = 50 N/2 = 25





MERITS AND DEMERITS OF MEDIAN



MODE

Mode is the value of the data which occurs most  frequently in the data. 

It is the most repeated  observation of the data.

Example :

In election results, a party with largest votes is  considered to be a representative of that area.

Here mode is appropriate average. Similarly  modal shoe size is which demanded by the largest  

number of people, modal wage is the wage that is  earned by more workers than any other wage.



COMPUTATION OF MODE
Case I :

UNGROUPED DATAAND DISCRETE FREQUENCY DISTRIBUTION

For ungrouped data as well as for discrete frequency distribution, mode

is that value which occurs maximum number of times i.e. it is the value

with highest frequency in the data.

Example 1 : Find the mode of the following data :  

31, 35, 40, 31, 30, 35, 38, 30, 31, 32.

Solution : Here 31 repeats 3 times which is highest number of times :

∴ Mode = 31.

Example 2 : Find the mode of the following data :  

40, 42, 35, 40, 38, 42, 37, 32

Solution : Here 40 occurs twice as well as 42 also occurs twice, which is  

maximum number of times.

∴ for this data there are two modes 40 and 42. Thus data are bimodal.



Example 3 : Obtain the mode for the following frequency distribution

X 5 6 7 8 9 10 11

Y 8 10 18 14 11 7 3

Solution : Here maximum frequency is 18 which occurs for X = 7,

∴ Mode = 7



Case II : CONTINUOUS FREQUENCY DISTRIBUTION



Example







h



Computation of  Mode – By  Graphical Method



MERITS AND DEMERITS OF MODE



PARTITION VALUES

□Quartiles

□Percentiles

□Deciles



DEFINITIONS
Quartiles:

The observations Q1, Q2, Q3 which divide the total number of  

observations into 4 equal parts are called quartiles.

Deciles :

The observations D1, D2,….., D9 which divide the total number  

of observations into 10 equal parts are called deciles.

Percentiles :

The observations P1, P2,….. ,P99 which divide the total number  

of observations into 100 equal parts are called percentiles.





Unit 3 :

Measures Of  Dispersion



Batsman A : 40 45 35 30 50 200 40

Batsman B : 120 00 60 00 20 200 40

The measures of central tendency or averages gives us an idea of the value about  

which the observations are concentrated. But we cannot get complete idea about  

the data by averages only. There may be a number of case where averages are  

same but data differ widely from each other. To illustrate this point, consider the  

following, example :

The runs scored by two batsmen in 5 one-day matches as follows :  

Match No. : 1 2 3 4 5 Total Mean

In the above example we see that on an average both the batsmen have  

scored same 40 runs. But if we observe each observation, then it can be seen that  

batsmen A is more consistent than batsman B, because the observation of A are  

near about its mean 40, while for B the observations are far away from its mean

40. Thus there is less variation in the observations of A than that of B.

By dispersion we mean the variations in the observations from average.

Average will be a good representative if dispersion is less. Thus the average of 6  

data will be more reliable or representative if the data have less variations.



Requisites for an Measures of  

Dispersion



Absolute Measures Relative Measures

1. Absolute measures of dispersion are expressed

in the same measuring units in which the  

original data are given such as Rupees, cm, kgs  

etc.

A measures of relative

dispersion is the ratio of a  

measure of absolute dispersion  

to an appropriate average. It is  

also known as coefficient of  

dispersion.

2. The absolute measures of dispersion can be used

for comparison only when the variables are  

expressed in the same units and the distributions  

have the same average size.

Variability of all kinds of

distributions can be compared  

using relative measures of  

dispersion

3. Range , quartile deviation , mean deviation ,

standard deviation , variance are examples of  

absolute measures of dispersion.

Coefficient of range,

coefficient of quartile  

deviation, Coefficient , mean  

deviation ,, mean variation  

are some examples of relative  

measures of dispersion.



The various measures of dispersion are :

▪ Range and coefficient of range

▪ Variance

▪ Standard deviation

▪ Coefficient variation.



Range and Coefficient of Range



Example

Example

L-S

Largest Observation(L)Largest Observation(L)

Smallest Observation(S)



Largest Observation(L)

Smallest Observation(S)



L  - S



Quartile Deviation

It is a measure of dispersion based on the upper quartile Q3 and  

the lower quartile Q1. It is also known as semi- inter quartile  

range and is defined as







Discrete Series







Variance , Standard Deviation and 
Coefficient  of Variation.





Merits and Demerits of Range

•Merits:

•Range is the simple to understand and easy to calculate.

• It should be rigidly defined.

• It requires less time to calculate.

•Demerits

•Range is not based on all the observations of data

•Range is very affected by fluctuations of sampling.

•Range cannot be computed for the distributions with open  

end classes.

•Range is not suitable for further mathematical treatments.



Merits and Demerits of Quartile deviation

•Merits:

• It is the simple to understand and easy to calculate.

• It can be computed for the distributions with open end  classes.

• It is not affected by the presence of  extreme values.

•Demerits

• It not based on all the observations of data

• It is affected by fluctuations of sampling.

• It is not suitable for further mathematical treatments.



Coefficient of variation





Properties of Variance and Standard  deviation
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Mean Deviation - Individual Series 



Mean Deviation - Discrete Series 



Mean Deviation - Continuous Series 



Standard Deviation    1. Individual Series  a)Actual Mean b)Assumed Mean(short-cut  Method) 



Standard Deviation    2. Discrete Series   



Standard Deviation    2. Discrete Series (short-cut  Method)  



Standard Deviation    3. Continuous Series  



UNIT 4 : Correlation and Regression( for ungrouped data ) 



Karl Pearson formulated perhaps the greatest formula to find the degree of  correlation.

He being a reputed, well known statistician, worked very hard on the theory of  correlation. This 

formula was established in 1896.

Merits and Demerits of  Pearson’s method of  studying correlation:

Merits:

1. This method indicates the presence or absence of  correlation between two variables and gives 

the exact degree of  their correlation.

2. In this method, we can also ascertain the direction of  the correlation; positive, or negative.

3. This method has many algebraic properties for which the calculation of  co-efficient of  

correlation, and other related factors, are made easy

Demerits:

1. It is more difficult to calculate than other methods of  calculations.

2. It is much affected by the values of  the extreme items.

3. It is based on a many assumptions, such as: linear relationship, cause and effect relationship 

etc. which may not always hold good.

Assumptions:

Karl Pearson based his formula on following basic assumptions:

(A) Two variables are affected by many independent causes and form a normal distribution.

(B) The cause and effect relationship exists between two variables.

(C) The relationship between two variables is linear. It is often denoted by r.








