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Quartile Deviation  eed on quartites is called quargy,

An absolute measure o : quaﬂilc range.
HOW . ;
per and lower quarj,

differenc
; ()3. ()‘

of dispersion
v . semi-inte
deviation. It is also Kt o between the up

Inter quartile range js the

(1e) Inter quartile range

Qemi Inter quartile range

Q: ¢

W —

2

For an individual series,

; th
+1
0, = Value of | 4~

item

|

. =th

o

L (n+l .
¢, = Value of ;317” item

e

where n - number of items
For a discrete frequency distribution,

0, . is given by the formula

h
| N+l
0, = Value of ( ) item

L 4
where N — Total frequency -
For a continuous frequency distribution,

( N
s « ;‘mm |
Q=L+~
| J ¥

where L = Lower limit of the ¢ - class

m= Cumulative Irequency preceding the Q - class
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when L, — Lower limit of the O class

m, — Cumulative frequency preceding the ¢y class

1, — Frequency of the Oy class
C - Length of the class interval
[llustration: [lndividhal series|
Find the upper and lower q‘uartiles of the following data. Also find the

quartile deviation.
36, 43. 47,28, 18. 9, 32

Solution:
Arranging the values in order we have

0. 18, 28, 32, 36, 43, 47
n=7

n+l i .
e) = Vafue of T item

—_—

7+1 t i
= Value of T item

= Value of ond item

0 =18
[+l i :
05 = Value of ° ol item

7 +1 th )
= Value of 3 ) item

= Value of g item
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Fxercise
Find the Inter qu e and quarﬂ!e (lm’t'taI "
LA mount of Bill paid by 10 patients 1n a hosp! »‘
L , 3100.9200, 10300 1400, 12500, 4600, 3600,

& §700), 6RO0, 7000, . :
10 main cities of India over a particyls,

| ation of the following dar,
arlile rang

Rupec
- Number of accidents taking place in
vear are

630,720, 510,400, 395,277. 138, 349, 565, 365.

1 A survey was carried out in hospitals to find the percentage of people

admitted m.
15,26, 38,40,24,37,10.6
4 Amount of ten project groups allotted with a stipend amount per month are

12500, 11675, 10750,9500, 8000, 10500, 5750, 6500,7725,8930

Ilestration: [Discrete Frequency distribution]
Calculate quartile deviation of the following data of marks obtained by

50 students.

| Marks:  [10/20[30]40 |50 |60
| No.of Students: [ 4 | 7 {15 8|79

Solution
Jﬁ Aarks | Frequency | Cumulative Frequency
|10 4 4
;’ 20 7 11
%0 | s - 2
40 g 34
50 7 41
60 7 50 *
by : SO o——————

N = Total Frequency
=50
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- O, = Value of d :
. 4 , item

Val rfiole“
= vValue of - -
) e

\ 4 1

= Value of 12.75
= Value of 26 (next highest v
Q, = 30

-

alue of 12.75 in the Cf column)

) V+I th
Q- = Value of 3(/ 2 ) item

= Value of 3(12.75)
= Value of 38.25
= Value of 41 [Next highest value of 38.25 in the cf column]

0, =350
_ 95-9
. D.D= 5
~50-30
2
20
-.-.i_zlo \\}\‘\

Exercise ,, '

Calculate the Q.D of the following

. Viheun (s 125135145 |ss|es!|7s
./1/ In take/day (mgs) :
i No.of families: |32 4?.“‘”19? 11O [ 83 136 | 14

N

Eis }Mﬂﬁipﬁcaﬁon factors for Conversion 1o substance concentration in plasma

TS U 1 R Y e 81 6 O T
uitiplicaion (

0.784 | 0587 | 0250 | 0510157 [1.179 | 041103230166 10714
factor : 3 "
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‘}/ﬁ\e amount of yield of rice fmn:lO acre paddy field were found to be

| Field . ,..L_««—-‘-z— ¥ 4 }' Jmiﬂﬁé 7 . 7959 13%(;
; wl:‘-.ic%d 1880 | 1760 | 1640 | 1600 | 1920 | 1800 1860 | 1960 | 1730 } 1830}
JI !—k-—gi)_ .._..A-,_,__.JL.,,MMM.,L_ it B i E”‘”“MhWLV o

' i re | ed in varyin
The placma protein fractions after separation are isolate rying

Y concentrations
2
('M 13JL§'2212° 54
THustration: ' .
. ‘o rg ing data:
Caleulate the semi-Inter quartile range of the following
Jo—— : : ] 5. 4 y - 470
TWeh [ Lo 1 420- 420 | 430- 439 | 440- 449 | 450- 459 Mﬂdﬁ”:"’ 1
o o .
w2 42 <4 43 18
—— SRR
—T1_ Corrected | Cumulative
Weight (gms) j No of apples class al | F
30~ 419 | ¥} - | ;;
420~ 429 20 4195-4295 34 O class
 4%0-439 | 2 4295-4395- Q‘ifr
] | 44 17 Oy class
_ MU 449 i3 4395-4495 130
J s as |85 ues-ases| 1)
u”/ . U ;
Cao0-409 | 1B | 4595-4695 193
L4471 [ 4695-4795 | 200
Y7 = lowl Freguency
= 200
A" ,.
For & = 7#% . .

Lmﬁl‘?}gi*‘lz;m%;@
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-4——m f
L+ i
(50-34
- 429.5-:-( o )10 = 4333
Q,= 4333
For &,
3N 3(200
_ 300) _ 150:
-t 4
C=10
L =4495
f=45
m =130
3N
T—m
0 = L+ 7 C
_ 4495+ —-—130_1’0)10
45
G =453.9
-. Semi — Inter quartile range
05 -0
2
_ 453.9-4333
= 2
= 10.322
Coefficient of Quartile Deviation
Os -0,
05 +Q,

453.9-433.3

= 4530+4333 00116
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Exercise :
Calculate the Quartile deviation and its relative meastires of dispersion of the
following data:

Calcium Intake /T ! | - } .
| 10.5-0.6[0.6-07]07-08 08-09[09-10110-11{11-12
V| dayin(p) . . ‘ ¢
" [Noofl Children: T 43 18 27 29 32 35 130
AWeight of rats(g): | 91-100 [ 101=110 1 151120 | 121-130 [ 131-140 [ 141150
2 | No.of. rats: 30 | 36 24 25 20 5 |
o[ Weight(g): | 410-420 | 420-430 | 430 - 440 [ 440450 [ 450 - 460 | 460 - 470
‘__.J'f\l No.of Oranges 14 12 3 5 I 2

Remark

(i) For a symmetrical distribution Q; — Median = Median — ¢,

O + 0,

(ie) Median = - Q,+0.D
= 0,-0.D
(ii) For a skewed distribution Median # 0; + Quartile deviation # 05 —
Quartile deviation. .
Mean Deviation: #

Range and Inter quartile range depends only on the two values, extreme
values. Since the above two measures are not computed, involving all the
items of the given series, it is considered to be inferior. :

To compute the measure of dispersion based on all the items of the given
series, we have a measure called mean deviation.

Definition

Mean deviation is the arithmetic mean of the absolute deviations of
various items from Mean, Median (or) Mode.

Steps to be followed to compute the Mean deviation |

(i) Compute the average [Mean (or) Median (or) Mode] of a given data

(ii) Calculate the deviation d = x —average where x - is the value of the

item

(iii) Find ld‘ , [this is obtained by ignoring (+) (or) —- sign of the deviation.
Apply the formula ;

Sld| . \ ‘
_ 21 rindividual series] where n = no. of items
" (_ab),“ M‘D ‘n Lo ! ;

— — s Az e g ¥ " ‘]
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L For a frequency distribution] where N = Total

(b)y M.D =
Frequency
Nofte
d! —is read as "Modulus d*
Relative Measure of M.D

.Co.efﬁment of Mean deviation is known as the relative measure of mean
deviation.

It is the rati9 between the mean deviation and the average [Mean (or)
Mode (or) Median] chosen for deviation. :

: M.D
(i.e.,) Coefficient of jation = -
) It Glmean ceviation Mean (or) Median (or) Mode

[llustration; (individual series)

“Compute the mean deviation for the following weights (g) of 6 fishes
54, 48, 43, 47, 62, 40. | |

Solution
Since the given series is an individual series.

_2_2_5 =49.17 =49 (approx)

48 | 48-49=-1
43 | 43-49=-6| 6

62 | 62-49=13 |13
41 | 41-49=-8 | 8
295 35
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. Mean deviation = =

36

§}

= 5.833

—

M.D

Coefficient of mean deviation = — 4

_ 3833 1190
29

Exercise

Calculate the mean deviation of the following
1. Height (cm) of 7 children are

10.12,56.90.92,94.,93
Marks of 6 students are
32,42,72,82,62,52,92
Number of trees in 8 different places are
3,9.15.24,11,6,8,17

£

o

4. Number of patients in 8 hospitals located at various places are
52,58,64,76,78,84.90,43

Weight of 7 frogs are (gms)
24,28,40,36,48,32,. 44
lllu§tration: [Frequency distribution)|

Compute the mean deviation for the following weights (g) of 40 fishes

, Weight (2) | No.of Fishes
10 5
20
30 10

L

80 12
RS . ol SR
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Vieasures of Dispersion
it .

g’(\!ﬁ'!n"
S A d=x-FT fidl |
10131 %1 -4 8575
2012 | 40 | -335 1335) 67 |
30010} 300 | -235 1235 93¢ |
i i | . Fa
701101700 | 165 165 | 165 |
80 |12 | 960 3 265 1265 318 |
{ i i
(901 ] 9 | 365 [365] 365 |
140 2120 | 1 1
[ [40j2140) ]\ 1059
2 fx 2140
r= = n§3 5= —— =535
2/ 53.: 40
L/
- Mean deviation = =5
1039
40
= 25975
MD
- Coefficient of M.D = ==
25975 |
8 = (0.486
§3.5

Note: In case of a continuous series. x is the mid value of the class
in:ervals.
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