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< DEFINITION

» According to Dr. Bowley, “Dispersion is the
measure of the variation of the items.”

> giR¥ET
> Sfo 919l & IAFAR, GREUT Al & fI=Ror o1

HIY %I (Dispersion is the measure of the variation
of the items. - Dr. Bowley)
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> In the words of Spiegel, “The degree to
which numerical data tend to spread about
an average value is called the variation or
dispersion of the data.”

> Wiid & FUR, H&I™S dldbs (@ 9 e &
a3l 3R Bo @ ot 4/ @ ugftd @d § S9
dMT $I S 3ifdpsi &1 faa=or a1 gRemer Fed 2 I

(The degree to which numerical data tend to
spread about an average value is called the
variation or dispersion of the data - Spiegel)
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s Objectives Related to the Measurement of
Dispersion

> Following are some specific objectives
related to the measurement of dispersion :

(i) To know the variation of different values of
the items from the average value of a series.

< gR&YY & AT | Heta SAH
> gREmer & "9 ¥ defta §v 9= Suw fefaiea
B

(1) sf@en & 9 I ¥, Al (Items) & faf=1 el
& SET A ST BRAT |



MEASURES OF DISPERSION @€  uReo & 19

(ii) To know about the composition of a series
or the dispersal of values on either sides
of the central tendency.

() sTe W dEAC B IR H YA U BT B

VI e N R 1 s 2 B T ) I R T
P fSERET A1 Borg foar 2|

(i) To know the range of values (i.e.,
difference between the highest and the
lowest value).

(3) Wg Yal &1 drr faaR (srrfa S=a e = A9
gl H 3iR) ST ST |
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(iv) To compare the disparity between two or
more series in order to find out the
degree of variation.

(4) <1 a1 AP sTRN H TR T dTell JHC
& Jor T IRd Ig fAwaa H_Ar f fres fa=wmor
B! AT 3D B

(v) To know whether the central tendency
truly represents the series or not.

(5) GREYYT HT T ST I§ ST BT & b A1
AT BT el URFRIE $HR 38T 2 I1 781 |
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Absolute and Relative Measures of
Dispersion

» There are two measures of dispersion, as
discussed under :

o gREYYr & fARYeT T AUl A
> gReyer & fA=ferRad <1 919 Bl & :
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< ABSOLUTE MEASURE

» When dispersion of the series is expressed in terms of the
original unit of the series, it is called absolute measure of
dispersion. Thus, dispersion of price series would be
expressed in terms of rupees; dispersion of weight series
would be expressed in terms of kilograms; and so on.

»faRue A1Y

> gRETYT BT fARUeT AT 98 BT & 59 S2i SPIsdl | Jad fear oan &
S 9 sifps &l 3| aReUTT & f*RUS A9 &7 s 31 Aifeld o8
(Original Unit) § & =yqa f&ar oiar 8 sigid S sodl § <
far <irar ® R 4 sifes 81 €| O $iMa $9Ai H§, ddis BT Alex #,
Io B! fraum™ & =aa fhar Siar 2|
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» Absolute measure of dispersion is used when only one set
of statistical distribution is under consideration. It cannot
be used when comparison is involved across two or more
sets of statistical series with different units of
measurement (like ‘rupee’ in one case and ‘kilogram’ in
the other).

> ufReuer & fARUET A9 &1 YT 98f Sfud Bar 8 W8l Pad
fordt U &) fAaRor &1 guie BT BT 2| S9 §RT S AT & |
S sfGTell DI AT T2 DI ST Fhwel |
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s+ Relative Measure

» The relative measure of dispersion expresses the
variability of data in terms of some relative value or
percentage. Thus, if one states that 26 percent of the
people in India are below poverty line, one is referring to
the relative variability of data.

o e HY

> UR&AYYT BT |TUeT A9 98 Il & foH sifbs & R &I U
T Ufeg © ¥U | o fhar ar € | Seekv @ oy, afe a8
P8l WY fb wRa § 26 wfoeg aafdd Fefqar ar | <= € a
I HIUeT A9 B |

L)
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In such cases, absolute variability is divided by the mean
value of the series or percentage of the absolute
variability is determined. This measure of dispersion is
used when one studies two or more series
simultaneously. Relative measure of dispersion is known
as Coefficient of Dispersion.

P 311t 2 1 2 e o T L o e s | G
& < 2 91 SS9 yfova Sia fhar Sier €1 Hue |19 @
TART 981 Sfd ST 8 STef &F AT ]I 9 3Ifed Eetreli ol o
HY 8| 39 UREUl Uile (Coefficient of Dispersion) ¥
P ST 8 |
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In such cases, absolute variability is divided by the mean
value of the series or percentage of the absolute
variability is determined. This measure of dispersion is
used when one studies two or more series
simultaneously. Relative measure of dispersion is known
as Coefficient of Dispersion.

P 311t 2 1 2 e o T L o e s | G
& < 2 91 SS9 yfova Sia fhar Sier €1 Hue |19 @
TART 981 Sfd ST 8 STef &F AT ]I 9 3Ifed Eetreli ol o
HY 8| 39 UREUl Uile (Coefficient of Dispersion) ¥
P ST 8 |
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< Methods of Measuring Dispersion (TR&Tor
T B P AR

> Following are the methods of absolute and
relative measures of dispersion :

> yReer & fAR9e |19 Tur e 99 fA=ferfRad € -
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feRU&T A9 (ABSOLUTE MEASURE)

'\“IT&&T HIY (RELATIVE MEASURE)

(1) "™ (Range)

(2) Tgi® faTem, iR aged® WM
(Quartile Deviation; Inter Quartile
Range)

(3) A" fage™ (Mean Deviation)

(4) A% fa=ieT (Standard Deviation)

(1) I T[UTie (Coefficient of Range)
(2) agde fage unie (Coefficient of

Quartile Deviation)

(3) wrea fa=gre™ TUTih (Coefficient of

Mean Deviation)

(4) w1 fa=rer Ui (Coefficient of

Standard Deviation)
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Range (TRT9)

> Range is the difference between the
highest value and the lowest value in a
series.

> Ig gAY Bl HeW WRoIdd A9 2| Wi fohd)
sEgar # Affean (H) w6 <gAa (L) 1. @ &9
PT 3R 2 |
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< Coefficient of Range (19 T[Uli®)

> Range is an absolute measure of dispersion. As such
it cannot be used for comparisons. To make it
comparable we find its coefficient. It is the ratio
between (i) the difference between the highest and
lowest values of the series and (ii) the sum of the
lowest and highest values of the series.

> W gRemer &1 U6 FRue A/ B /e w8 | gadei &
3% UHR | T 7@l B WDl | W AT I 90 @ forg
HIUE ¥ H g US| §9e fog W [unis (Coefficient of
Range) fRaTal ST 8| W [UIe 9 & d99 9 A9 (H)
TAT HeH BIe 71 (L) & 3R (H-L) T 597 a1 (H+L) &1

3T B |
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» Inter Quartile Range and Quartile Deviation (QD) and
Their Coefficient

& @R Tgde W U9 ageie faae™ qenr S9aT [oTie)
> Inter Quartile Range (3R Ig® W)

> Difference between third Quartile (Q;) and first
Quartile (Q,) of a series, is called Inter Quartile
Range.

> A gEen & T (Q) T WM Igds (Q,) B AR Bl
3R agedd R HEd ¥ |

> Formula ()
Inter Quartile Range (3R Iged TWH) = Q; - Q,
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# Quartile Deviation (Tgd® fa=c)

» Quartile Deviation is Half of Inter Quartile Range.
> agd® g ook agYe RN &7 37T ST 2 |

> Formula ()

Q,-Q
Tggeid fage Quartile Deviation = 3 1

2

It is also called Semi - inter Quartile Range.

9 3G AR IgdP W (Semi - inter Quartile Range) W
PEd § |
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» Coefficient of Quartile Deviation

» Coefficient of quartile deviation is calculated using
the following formula :

> Formula
Q; - -
Coefficient of QD = —> Q1 +Q3 Q,
2 2
Q3 Q4
Q3 +Q,
Q3 — Q4

Coefficient of Quartile Deviation =

Q3+ Q4
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> Given the following data, find out quartile deviation and
the coefficient of quartile deviation.

Wages (Rs) 0-5 | 5-10 | 10-15 | 15-20 | 20-25 | 25-30

Number of Workers 4 6 3 8 12 7

(Ans. QD = 6.87, Coefficient of QD = 0.4)
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< Mean Deviation ({reT fage)

» “Mean Deviation is the Arithmetic Average of
deviations of all the values taken from a statistical
average (mean, median, or mode) of series. In taking
deviation of values. Algebraic signs + and - are not
taken into consideration, that is negative deviations
are also treated as positive deviations.”

> saar o & wiREeE siibd (F9iak @y, AfegsT a1
§g®) ¥ e v i gl @ fogesl & |HiaR w1
o SHHT A foges der W B Yol @ A=
FeTaa a7 dorRY ffrg + 9= — 91 Big far S
2 i komee fages fY e-re 99 fore g €
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> Calculation of mean deviation involves the
following steps :

(i) We first of all find out mean, median or mode of a
series.

> A1y fagre fA=ferfRad 7 9 sia fham o 9oar 2 -

(1)999 UBel @Al BT FHIAR ARY, ARAST AT 9gAD
ST B |
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(ii) As a second step, we find out the deviations of
different items from the (central value mean,
median or mode of the series.)

These deviations are added up. While adding up
these deviations positive (+) and negative (-) signs
are ignored. All deviations are treated as positive.

(2) H@e & WHiAR AT AT AIIGT AT Igadd DI Fergdl A
faft=1 #<} @1 fages ur< fsar S 21 39 fQwesi &
s forr o ®1 39 fAmemi & Sisd 9@ @)
g-® (Positive) T () FviA® (Negative) sl
D A | T8 @M AT | ¥4 g @ eMee A
forar Sirar 21
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(iiif) On both sides of the deviation, from the mean,
are drawn two straight lines signifying that while
calculating deviation negative signs have been

ignored and all deviations have been treated as
positive.

(3) 9T | i foge U 8l € S9@ QI IR &l W
G @Y g1 &) oIl 8 foepr 3ef giar & 6 fRme™
P! TUFET BRA G FUMTHS el IR &4 81 faan
T 2 9o 9 faae geTeHe 99 forw e |
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(iv) Mean deviation is known by dividing the sum
total of the deviation by the number of items.

(4) foTai @ ART B F&f B GAT W 9T R ARg
fd=re9 (Mean Deviation) ST &% «d 2 |
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FORMULA
if deviations are taken from median, the following formulaisused:
IX—M|  Zdm |
= or
N N
And, if deviations are taken from arithmetic average of the series, then

MD

ﬁx-ﬂ z@;
MD = Or
X N N
(Here, MD =Mean deviation; X — M= Deviation from the

median; X — X =Deviation from the arithmetic average; N =Number of items.)
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MDg _ MeanDeviation

1. Coefficient of MD from Mean—- X _
X Arithmetic Mean

MDm Mean Deviation
M Median

2. Coefficient of MD from Median =

MD, MeanDeviation
V4 Mode

3. Coefficient of MD from Mode —
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Standard Deviation (fF& fd=e)

> This is sometimes called as ‘Root Mean Square
Deviation’. This is generally denoted by (sigma) of
the Greek language. Standard Deviation is the
square root of the arithmetic mean of the squares of
deviations of the items from their mean value.

> AMe fagaa gR&uer N e Jd HalNoNe dsnae fafr #
SHST VAN 99 Af¥S BT T SHST WANT HEH Ul Plel
f= (Karl Pearson) 3 f&ar o1 39 fges oot W 9w
(Root Mean Square Deviation) i ®ar wiar 81 39 Mo

q9T & 3R o R (Sigma) gRT e fhar o 81 A
e waiae 9y | forw v A=l & o9 @ Ag BT ARg Pl

T T |
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() The value of its deviation is taken from arithmetic
mean.

(ii) Plus and minus signs of the deviations taken from
the mean are not ignored.

(1) 39® 9 © fdgd ¥aq FHIR 91 ¥ & Mo oma
3 |

() (+) Torm () freel @1 BT T8l ST |
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+ Combined Standard Deviation (Arfe® A& fa=er)

» Just as it is possible to calculate combined mean of
two or more groups, similarly the combined standard
deviation of two or more groups can be calculated.
The combined standard deviation of two groups is
denoted by o,, and is computed as follows:

> O teR 1 a1 Afe Wl @ fou wrfes " S
ST W9 BT B, S USR & AT f¥w wgel @ forg
Afe® AM® fd=e<l (Combined Standard Deviation)
oa fear o1 9ear 21 < WEl @ oy 9rfed e
ferer o=t = &1 YART AR =1 fHAT S Fehar @ -
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Formula ()
2 2

2 2
\/Nl 4 +N2 02 +N1 d1 +N2 d2
N1 +N2

ot [ 5
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Where, 0,, = Combined standard deviation;
o, = Standard deviation of the first group;

o, = Standard deviation of the second
group;

d, = X, - X, d, = X, = X,
O,, = &I 98I & AFfed aFa faae
O, = Usc 998 &1 9Ha faaes
O, = T g @ A& fadge™
d, =T(1 '7(12! d2=)_(2 '7(12-
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> The above formula can be extended to calculate the
standard deviation of three or more groups. For
example, combined standard deviation of three
groups is given by :

> 39 A BT TN i 91 3t |l of Refa # & foar
ST [T ¥ | SRRV @ forg, A9 wvel © fog Wit
A faae sfaiRad g &1 TN IR a0 fhar o
HPHaT B -
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N1°1 +N2 2 N3 3 +N1d1 + N d2 +N d
N1+N2+N

G123 %
3

Where (!13‘?) , dy = X, = X 035 ds = i2 'i123; d; = is ')_(123
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< Variance (T80

» Variance is another measure of
dispersion. The term variance was first
used by R.A. Fisher in 1918. variance is
the square of the standard deviation.
Symbolically,

> UERUT URAYY BT Y 3T AU 8| TERIT g
BT Hed USA YA IRU. IR (R.A.
Fisher) 7 6 1918 # f&ar o | U&= 9
fdae (Standard Deviation) &1 o =
Hidfad ©7 9,
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FORMULA
Variancez(SD)2 —c?
Calculatio nof VVariance (';r\:R'UT Gl T|'U'|T-|'|')

Zf(X—)_()z

(Actual Mean Method)

(i) Variance =

(o) 3 (areafas e fafer)
i _ 5 fd? 5 fd?
(ii) Variance = N — N (Assumed MeanMethod)
(=) (foua ey fafd)

2

’ 2 ’

(iii) Variance = Zf:l — [ Zid ] ><C2 (Step — deviation IVIethod)
(=) (e — frarer fAR)
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Coefficient of Variation (fa=Ror [vic)

» Coefficient of variation is 100 times the coefficient of dispersion based
on standard deviation of a statistical series. It was first used by the
famous statistician Karl Pearson. That is the reason why it is called Karl
Pearson’s Coefficient of Variation. In the words of Karl Pearson,
“Coefficient of variation is the percentage variation the mean, the
standard deviation being considered as the total variation in the mean.”

% Coefficient of Variation (f=~vr 1vis)

> fIeRer uiie A9 e @1 ufova 99 3| 98 fodl s@er w smRa
qRETYT TOlie BT 100 AT BIAT &1 SHPI TN He9 Ul Ui =i+
Pl FIRT (Karl Pearson) S 3T 27| I8! SR & 6 39 dlet {UIREH
%1 fd=RT [Uie (Karl Pearson’s Coefficient of Variation) ®&l &[T 3 |
Hlcl R @ W&l 4§, feRer qone 9 § g9 aren gfova faeRer @
SIafes A e &1 4 | 819 Tl ol fa=Ror 941 e 3 [
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<+ Formula
Coefficient of variation or CV

.O.
= Xx 100

= Coefficient of Standard Deviation x 100








