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MEASURES OF DISPERSION
In this topic we study the following measures of dispersion: range and
standard deviation. these measures have the same units as that of the
observation for example C.M. Hours etc. and the measures are called
absolute of measures of dispersion.

of the respective absolute measure.
4.3 RANGE AND COEFFICIENT OF RANGE

Ranee is a crude measure of dispersion. However, it is the simplest
measure and suitable if the extent of variation is small.

Definition : If L is the largest observation and S is the smallest
observation then range is the difference between L and S. Thus,

Range=L-S
and the corresponding relative measure is

_ L-S
Coefficient of range = ¢

In case of frequency distribution lower limit of first and upper limit
of last class intervals are taken to be the smallest and the largest
observations respectively.

Note : Requisites of good measures of dispersion are same as those
of average.
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Merits of Range :
calculate.

(2) Itis rigidly defined.

Demerits of R:.mge : (1) It is not based on all observations. It does
ot give proper idea regarding variation between the extreme
observations.

For example : Range of 0, 3. 5, 200 is same as that of 0, 50, 100,
150, 200, however, variation patterns are different.

(2) It cannot be determined for frequency distribution with open
end class.

Applications of Range :

Range is suitable measure of dispersion in case of small group with
less variation. (i) It is widely used in the branch of statistics known as
Statistical Quality Control. (ii) The changes in prices of shares lowest
and highest observations are used. (iii) Temperature at a certain place is
recorded using maximum and minimum value. (iv) Range used in
medical sciences to check whether blood pressure, hemoglobin count
etc. is normal.

Nlustration 1 : Compute range and coefficient of range for the
following data :

(D It is stmple to understand and casy to

100, 24, 14, 105, 21, 35, 106.
Solution : Here,

Smallest observation (S) = 14
Largest observation (L) = 106
Range = L-S = 106-14 = 92
L-S 92
Coefficient of range = 1T +S ~ 106+ 14
92
=120 - 0.7667 I

Nlustration 2 : Determine the range and the coefficient of range

orthefollowing data : 50-300 300-450 450-600
Electricity consumption per month 100-150 1

4 23
o o amile . s % 8
Range = Largest obscrvatlon.(L) <
_ mallest observation (S)
= 600- 100 500

Coefficient of range
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4.4 STANDAR
VARIATION

Here we discuss a measure of dispersion which satisfies most of the

requisites of good measure and free from the drawbacks present in the

other measures of dispersion.

Definition : The positive square root of mean of squares of the
deviations taken from arithmetic mean is called as standard deviation
(S.D)

It is denoted by o (read as sigma, a lower case Greek letter).

Z T %\ _
(x ~x) for individual observations

n ;
)

_ Zf(x—i!z
B \/ N

Aﬁer simplification we can have computational fo
more suitable form as follows :

Therefore, ©

for frequency distributions

rmula for 0 in

YR - _ -
% = n X2 for individual observation
fxz2 - . eihution:

= N —X for frequency distribut

where, x is a arithmetic mean.

Note : The - ; Fiis
quantlt 62 ° ] R. A. 1
suggested the term varial);ce is called as variance. Prof

Relative mea ) .
sure of $.D. is called coefficient of variatio™

Coefficie o
measure of sltl: ?jf Vanat-lon : Prof. Karl Pearson S“ggeSted ¢ ariati®”
OV ndard deviation. It is called as coefficient © ¥

per h&

(4.1)

.

b given b S.D
ivenby Cv. - x 100 =— x 100%
: IxI
ficient of variation i
; variation is always expressed in pefce“tage' becﬂ"se

ks: (1) R ' .
) RHS. of (4.1) includes the multiplier 1 jied”
P

1AM

small ip :
: ma o ti
ny cases. Thus, for convenience it 15 mul




on)?LdL&D_QmLC N 3@1‘% b 5@50 un Dg dq @
36.15,95, io i

e Ly ToTAL
% 36 15 o5 16 4., -
@xr 1296 925 €25 106 19¢

<
= 7=

6= e ————————
U= X
« = 3-402
st S
— <« N -
Loy 1066
% ..




F -

S Compie 5 p_om GV, ¢ maskd Swed byjs
— Candided-e) 3\n&n—bﬂﬂ‘ﬂ—f RTINS

54,61, 64,69 58.56,49,57. 6550

_ Aolubon — )_ej-d = s SioET7 —\

o d=2x-q d~
5y 5hy-57 =—3% 9
61 cl-57=14 16 .
64 §4-57 =7 49 - d=3
69 £9 -57 = 12~ 14y 0
58 58-57 = L 1 d =337
56 56 -57 =-1 1
49 49-57 = -8& 64 h=]0o
&7 57-57 =0 0
55 55-57=-2 by
50 56-57 = -] 49
Total ld = 3] 237
TTT————t
[£d> /e v
§ = n (b J
= [ 337 <d\=-
Lo h
el -
\@_ L D P I
I 20 »







e ——————— ——eam — —

"_m
— Ywo

ée\loum _data 'zrep'resem‘s the goo)ﬁ _scoved by .
deams in  Joof bal) _matehes.

| Nunbet_¢}_goals Scard | O L] Qé ES L;_ - —
&D__J M_QL})QS b T{C‘[D_.H — ll ,' é‘ ’L_{'—" T i -
. No. G}fﬂqﬁ}ﬁﬁ_h_f}__rﬁdmp’ ,‘8 'Ox L e
; SRS SN WY TS SN TN SUS—
d S S |
ﬁ Soluon _&_,'_”v _Numbm 3001)5 5£0’nid SEL ¥ 5 ol [
§ ____Numbex__@é madches _Plc:yfc) .
:—jégﬂ—w_j " Teum 8
— ———r e
L% F P e = o [ frex=gx]
0 | 20 0O [oxd-o0 | |0, 18] o |oxo:0]
Lo v nxd =gz [ 6] 10 [y =30
.. 1 g \6 16%x2 =32 || L | 7| W |iux2 ~a3]
313 | a9 lax3 =97 |3 1 6 18 [ars -'éi;t
4L l2 | & [8x4 = [ 1A | a | 16 (16 = 6qf
Total | 45 | 45 | 105 | |l 551 58 | Jzel




e y

Tme g - T&nf&
_\/228-1 [ 3:86 - 163
¢ o = Y
==V PN
A
c=-]13] - g = \359;.{
CV == yip0 OV =Z o
SC B p &
Akl L = 1352
— —x;i-o-e}v m— Togg K10®

CV= 13%Xj00

c.\V

= 1043 %100

v

- 104-964




=

Standard  Deviation Mb%d

i Glep-. " Decicle _agsumed mean ¢
___5*}&[9_-_2 Fmol ~the DJP\)ICLﬁODS c=2x-0 .

_ Step-3: Find the S¥ep dev aHons ; J':»:."‘E
srep -t Find the Sumof d e € d =

zd', 2" Jos individual -obsewarions
é,;fd‘ ,22*&'7' &:}% éyeguean nhbﬁﬂ)uﬁon

Step- 5 1 Rpply the Joymuly

g = / éa‘_L £0) \L L dss individual obs
YV n b/ J
- T 7
- | £49 C 5’F‘3’> I ) Jaqugﬂﬁy_clﬁit




—
- Mecm- O ijd Xh

S B ’ —e 50 + ‘30_?(,1_0 —4._/.___/ww————« —

—

| e 20|
— Coefficient Oj \Jomiaion ) |

S e A N 06

£ xioo
3

=5 M%d*:— E' »

e me n o s Z L 20 1
N .. e G

% v—" BT 85?100“ — ~
rcv g7 ' :




Calcwade Ahe Shandetd Dediadon £ Coglicien of
Nariadon Jee  Fhe dequency distaibudion ¢f marks
] Gj 100 coociclares cfiven bow

Miks  0-20 20-40  40-66  60-86_80—100

Jeeguency 5 12 32 4o i S

e Wwie a_\Jr_ep-c)e\J\mﬁ%on me thod +05U0d '5—
S . y\’x.fd'%i

—CI_QSB - -__i i Iﬁid,,_\@u 2. “___atgegu,enq o\Lt—E 8 ;;Fx,ej‘,ﬂ(;f:m L)
£ANe L )

,\ &) \ el

L EET b B ~24  EY-220  -lox-2
__:);_B—L’\b“ | 30 | W =1 nx-1=92| H2x-
Lo -60 | BD | 32, .| .©| .32%06:-0 -|--0%0
E__é_i_o -80 70 4o 1 | Lox):=yo | ¥40
g6-J60 90 - . I . 2. | w2z | ax22




