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Measures of Variability ( fAgea7=fiadd UﬁW)

A measure of variability is a summary statistic that represents the amount of
dispersion in a dataset. How spread out are the values? While a measure of
central tendency describes the typical value, measures of variability define
how far away the data points tend to fall from the centre. We talk about
variability in the context of a distribution of values.

Variability refers to how spread out a group of data is. In other words,
variability measures how much your scores differ from each other.
Variability is also referred to as dispersion or spread.
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Measures of Variability : fager7=fladdl gféamt
1. Range AT

2. Quartile Deviation : ag’efm" fager1/ ageﬁﬁ favwv

3. Average/Mean Deviation : el faaerT

4. Standard Deviation : JHTUT [aTcrT



Quartlle Deviation : ag’efm" fager7

A median divides a given dataset into two equal halves. similarly, the quartiles
are used to divide a given dataset into four equal halves. Therefore, logically
there should be three quartiles for a given distribution, but if you think about
it, the second quartile is equal to the median itself! We’ll deal with the other
two quartiles,

First Quartile (Q1)

The first quartile or the lower quartile or the 25th percentile, also denoted

by Q,, corresponds to the value that lies halfway between the median and the
lowest value in the distribution (when it 1s already sorted in the ascending
order). Hence, 1t marks the region which encloses 25% of the initial data.
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Second Quartile (02) means median

Third Quartile (Q3) :

The third quartile or the upper quartile or 75th percentile, also denoted
by Q3, corresponds to the value that lies halfway between the median and
the highest value in the distribution (when it is already sorted in the
ascending order). It, therefore, marks the region which encloses the 75%
of the initial data or 25% of the end data.
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Quartile Deviation (Q):

The Quartile Deviation(QD) is half of the difference between the upper and
lower quartiles. Mathematically we can define as:

Quartile Deviation ( Q) = (Q; —Q,) /2.

* Quartile deviation is based on the difference between the first quartile
(O1)and the third quartile (03)in the frequency distribution and the
difference is also known as the inter quartile range, the difference divided
by two is known as quartile deviation or semi inter quartile range.
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Q3 -Q] ( Q= Quartile Deviation, Q3 = Third Quartile, Q1= First Quartile )




Calculate Quartile Deviation when Frequency Distribution Table is given

Calculation of Q1 Calculation of Q3

1 50

(N/4- F) (3N/4—F)
70-74 0] =0 U — Xi 0 1= U S— X i
65-69 3 49 fm fm
3N/4 =(3x50) /4= 37.5
il R N/4 = 50/4 =12.5 = dlédllr\{%tll 3IN/4 HITT
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Home work :Calculate quartile Deviation from given frequency distribution table

Ex-1 Ex-2 Ex-3 Ex-4
CENON CENOEN o
3841 1
80-89 7 60-64 1 37.41 2
7079 11 it
55-59 7 32-36 7
60-69 13 30-33 0
50-54 19 2731 8
50-59 15 2629 5
4549 14 )
40-49 10 2226 4 2225 4
30-39 3 40-44 9 17-21 5 1821 8
2029 5 3539 6 12-16 3 i
10-13 9
10-19 1 3034 2 7-11 2
6-9 2



Standard Deviation : SD or

Standard deviation is the measure of dispersion of a set of data from its mean.
It measures the absolute variability of a distribution; the higher the
dispersion or variability, the greater is the standard deviation and greater
will be the magnitude of the deviation of the value from their mean.

The sum of the squares of the deviations of the scores in a collection from the
mean of the collection is given by the difference between the sum of the
squares of the scores divided by their number.

Standard Deviation is the square root of the arithmetic mean of the squared
deviations of measurements from their mean.



TH107 fd<ei : SD or ¢
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Calculate Standard Deviation by using Assumed Mean ( Short Method)

x’= deviation of Xm from A.M, f- frequency,
N= No.of Students

70-74 > fx’= Sum of multiplication of f and x’
65-69 67 3 +4  +12 48
60-64 62 4 +3  +12 36 ]2
55-59 57 7 +2 +14 28 Y fx’ 2 > X
50-54 52 8 +1 +8 8 SD=1 || ---------- e
N N

45-49 47 12 0 0 0
40-44 42 5 -1 -5 5
35-39 37 7 -2 -14 28 212 22

4 32 2 6 1 SD=5 ) N
30-34 3 3 - 8 50
25-29 27 1 -4 -4 16

N=50 foaz oY) ZfX’ 2 _ SD= 5X2.01 > fx’2 = Sum of

SD =10.05 multiplication of f and
212 square of deviations




Home work :Calculate Standard deviation from given frequency distribution table

Ex-1 Ex-2 Ex-3 Ex-4
CENOE CHENONN CHNmm
38-41 1
80-89 7 60-64 1 37-41 2
7079 11 it
55-59 7 32-36 7
60-69 13 30-33 0
50-54 19 2731 8
50-59 15 2629 5
45-49 14 )
40-49 10 2 4 22-25 4
30-39 3 40-44 9 17-21 5 1821 8
2029 5 3539 6 12-16 3 i
10-13 9
10-19 | 30-34 2 7-11 2
6-9 2



