BAMPLEL. Find the range and the coefficient of range for the following observations:
65, 70, 82, 59, 81, 76, 57, 60, 55 and 50 [CA PEE-I, Nov. 2003]
SOLUTION. Range= L-§ R
Here, L=82 and S=50
““Range = 82-50=232

IV TR
Coefficient of range = T8 o BRW50- 0TI 0.24.

MPLE2. Calculate range and coefficient of range from the following data:

lar,ks 5% 10-20 20-30 30-40 40-50 50- 60 60-70 70-80 80-90
Jo. of Students : 2 6 P 25 20 10 7
SOLUTION. Range = L-S= 90 - 10 =280

I =88 90-10 = 80 0% S 0.

and Coefficient of range = I<S = 90+10 _ 100



BAMPLE 3. Find the quartile deviation of the daily wages (in Rs.) of 7 persons given below:
120 70 150 100 190 170 250

SOLUTION. Arranging the data in ascending order of magnitude, we get
70 100 120 150 170 190 250

3(n+1)
4

n+l s 7+1

3 3 =-6

:2,

Here, n = 17,

Loy 1
Q, =.size of [%t—)th item = size of second item = 100

3(n+1)

7 thitem = size of sixth item = 190

Q, = size of




46
. EE _0.};91 - 129,;_&9 = 45.
Hence Quartile Deviation 2 il following frequiency distribution .
. PPy 0
GUMPLEA. Calculate the quartile fevrer 64 66 68 70 n
o b B S e AR B
ool 22l 0 N
SOLUTION. CALCULATION FOR QUARTIL
7
:g {5 28
o 18 46
66 20 66
68 : 15 it
70 13 94
9 103
7 i s
. N=3f =103
i
Nl o0 I(N+1) _
Here, N e 26 and il 78
Q, = size of N-}—lth item = size of 26thitem = 62
Q, = size of 3’(Af;r])th item = size of 78th item = 68
Hence Quartile Deviation = 03501 = 68562 =3

EXAMPLES. Calculate quartile deviation from the following distribution :

X TS 8§-10 11-13 14-16 17-19
Frequency @ 14 24 38 20 4
SOLUTION, CALCULATIONS FOR QUARTILES
Class Boundary Frequency (f) Less than cf
o .= T8 ) 14 -
?""‘_].5 - 105 24 .
(341105 - 135 38 »
135 - 165 20 #
165 - 195 4 4
100
N=Yf=100 o

0
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Computation of Q, : We have %[- = 1—949 =25;and the c . just greater than or equeaf s 7%

is 38. The class corresponding to this cf. is 7.5 - 10.5. Thus Q, -classis75- 105

_ 2c 25-14
Q = I+ 4.'( xh = 15+=5—x3 =75+1375= 8875

Ty e
Computation of Q,: %i =175;and the cf. just greater than or equal to 75 is 76. The class
corresponding to this c.f. is 105 - 13.5. Thus Q, - class is 105 - 13.5.

ey 75-38

Q=1+ xh =105+ =2=x3 =105+ 292 = 1342

Computation of Quartile Deviation:

- 13.42 - 8875
QD. = 9-379‘— =4 288 = 227 (app)




EXAMPLE 8. Find the inter-quartile range and the coefficient of quartile deviatioy, /

—
-

following data:
Markslessthan : 10 20 30 40 50 60 70 g
No. of Students : 4 16 40 76 9% 112 120 py
SOLUTION, We shall first convert the given cumulative frequency distribution into ap org:
frequency distribution. A
Marks " er B S o RS e cf‘\,:
0-10 4 4 N
10-20 12 16 L
20-30 24 | 40 |
30-40 36 76 |
40-50 20 % |
50-60 16 112
60-70 8 120
70 - 80 5 125
| N=125 e
Computation of Q, : & i = 31.25; the c.f. just greater than or equal to 31
1 Zi, 4 just gr or equal to 31.25is4)
Therefore Q, lies in the class 20 - 30 and is given by
N

: 3N :
Computation of Q,: T 93.75; the c.f. just greater than or equalto 93.75 is 96. Therefore

Q, lies in the class 40 - 50 and is given by

N <

.4 93.75-76
f 20

Inter-quartile range = Q- Q, =48.88 - 2635 = 22.53

%-0 _ 4888-2635 79 253
G+Q T 88842635 T 753 = 030 (app)

x10 = 4888

Q3 T

and Coefficient of Q.D. =
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SOLUTION. Arranging the data in ascendm

Here,

26

g |

29 39

nt!l
2

Median

—
—

—
—

—
—

¢ order of magnitude, we get
46 56 65 72

+1
size of( 5 )th item

size of (5.5)th item

sth item + 0.5 (6th item = 5th item)

56+ 0.5 (65-6) = 56 +4.5 = 60.5
=

17

8511




CALCULATION oF MEAN DEVIATION

/—f . . 4
- X Deviation from Median Absolute Deviation from Median
1 L—-—f D= X-Md , Dl o
| 2 -345 35
29 315 315
3 215 IS
4 -145 145 |
56 45 45
65 45 45
72 115 1.5
79 18.5 185
85 245 245
99 385 385
n=10 Y|D| =204
XDl _ 204
M.D. (about median) = = 10 = 204
e . _ .Mean Deviation 204 %
Coefficient of M.D.-= Medom — = g5 = 034
i DAMPLEND. Calculate mean deviation about the mean for the following data:
UX 5 000 LS ol e e s gl
PP e g T ST 48
2( SOLUTION. CALCULATIONS FOR MEAN DEVIATION
bl f X D=X-% || flDl
10 3 30 -2 2 6
f 11 12 132 -1 1 12
k[ 0 18 216 0 0 0
13 12 156 ¥ 12
14 3 42 2 2 6
| N=Y{=48  YfX=5I6 31D =
_ X 576
Mean: X = Xi)‘ = 12
Mean Deviation about Mean = ZfN 48 = 075.

EXAMPLE 11, Calculaze the mean deviation from the median for the following data:
Marks < 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90
No. of Students: 2 6 12 18 25 20 10 7



i}qls_o calculate the coefficient of mean deviation from mediantgelhi

CALCULATION OF MEAN

DEVIATIO.N e E

" Marks  Mid-value  No. of Students  Less than““-'s{%ﬂ A |l / lD
£ X f cf 39.8 196
;Tzo 15 2 2 -398 29.8 1783
| 20-30 2 6 g -8 198 2y
1 30-40 35 12 20 -198 9.8 176,

0-50 45 18 c g i 02
50-60 |55 25 63 P 102 204
60-70 65 20 8 1p 202 0
70-80 75 10 93 02 302 21
80-9 85 7 100 302 ' 5
N=Yf =100 )

Computation of Median : We have —1; = 50. The c.f. just greater than or equal

and the corresponding class interval is 50 - 60. Thus the median class is 50 - 60..

N

=0 50-38
Median (Md) = [+ 2)‘ xh = 0+ 75 x10
120 &S
= 50+-55— = 50+4.8 = 548.
Computation of Mean Deviation :
25 YfIDI _ 12948 i
. Coefficient of MD. from median = M.D. (about median) _ 12.948 =02
Median C548 T
BXAMPLE12. Calculate the mean deviation from the mean for the followin g data:
~Marks 2 0-10 10-29 20-30  30-4p 40-50 50-¢
No. of Students: 6 3 8 /5 3 ;

[C.A. Foundation,
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CALCULATION OF MEAN DEVIATION FROM MEAN

AR RO BN iadt) Gar i) 1Y 7 oty RSV Y ) SRl (D)
; 0-10 5 6 30 284 284 1704
Ll o10-20 15 5 7 -184 184 920
Pl o20-30 25 8 200 -84 84 6722
30-40 35 15 525 16 16 240
40-50 45 315 16 e 812
50-60 55 330 216 26 1296
60-70 65 195 316 36 948
N=50 Y 1X =1670 Y fIDl = 6592
Computation of Mean:;
_ XX _ 1670

X < N =ﬁ=33.4

Computation of Mean Deviation about Mean:

up = Sf1DI _ 6592

N ey 13.18 (app.).
EXAMPLE13. Calculate the mean deviation and its coefficient’
Marks 121-25 26-30 31-35 36-40 41-45 46-50 5155
No.of Students : 5 ' 15 28 42 15 12 3

[Dethi Univ. B.Com. 2004)
N.{the mean deviation gives the best results when deviations are taken from medianJ
b/ Since nothing is specified in the question, we shall take deviations Trom median. J

CALCULATION OF MEAN DEVIATION

Marks  Mid-Value No. of Students . N %
g X S G T R B i ol
205-255 23 5 > -13.93 13.93 69.65
255-305 28 15 20 -893 8.93 133.95
305-355 33 28 48 393 393 11004
355-405 38 42 90 1.07 1.07 4494
405-455 4 15 105 6.07 607 9105
I |455-505 48 12 117 1107 1107 13284
- |505-555 53 3 120 1607 16.07 4821
Stasainy - S :
N=Yf=120 Y. f1DI = 63068
\




@nputation of Mediqy, . 4

120 il
2 2 =00 the c.f. just greater than or equal to 60is 90,
1 median lies in the class 355 495 and is given by .

41 'V
Ay % 1
i N ‘-
Y.‘ i
Ay
0
‘ e

- ‘*C .
Median (Md) = +‘27xh = 355+ 8085 3551143 = 363

g .~ _ YfIDl _ 63068
M.D. (about Median) = =N = o =526

¥
P
P
[

s it oot DY
C§9§ff1c1ent of Mean Deviation (about median) = Nodar = 0-142.




EXAMPLEW. Calculate standard deviation of the following marks oblained by 5 Studeny g |
tutorial group:

Marks obtained : 8§ 12 13 15 22 [Delhi Univ. B.Com, | 997]
SOLUTION. CALCULATION OF STANDARD DEVIATION .
Marks obtained (X) X-X ' (X - XQ
8 -6 36
12 =2 4
13 B 1
5 1 1
22 8 64
TX =70 S (x-X) =106
) e N
AT e ek

S A e 108
and ¢ = R J 5 = v21.2 = 46 (app.).



E us the standard deviation of wages for the group of 10 workers is Rs. 6.
8. Calculate the standard deviation for the following data

s, 20 30 40 50 60 70
G 8 12 20 10 6 4

N=60 YiX =240 - : v 1(x-%) =134
X ZT(/K = 2&%9 =4 o

o , XX r1340 - i =375,

4

DAMPLE 10, Calculate the mean and standard deviation from the following data.

Marks 2 0-10 10-20 20-30 30-40 40-50 50-60 60-70
No. of Students : 10 15 25 25 10 10 5

SGLUTION. CALCULATION OF STANDARD DEVIATION

5 10 50 -26 676 N 6760
15 15 225 -16 256 3840
25 25 625 -6 36 900
35 25 875 4 16 ° 400
45 10 450 14 196 1960
55 10 550 24 576 5760
65 5 325 34 1156 5780

- N=100 fX =3100 S H(x-X)" = 25400
}
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ERAMPLE 18, F- .
rom the following information, find the standard deviation of Xand ¥ i

X =
LX =25 Yy =25 IX =6750, Yy? =4840, N=10

1997)
[Delhi Univ. B.Com- ! '
SOWTION. Standard Deviation of X variable,

o = |ZXP (ZXY _ lors0_(235Y
X N |'N 10 |10
~11.08
= J675-(235)" = J75-55225 = 12T
* Standard deviation of Y variable.
2
1‘ G, = JZYZ [ZY] \/@0 (21500)2 = Jes4-(25)
% g = 10
,,1 = J684-625 = V59 =7.68.

n mbers.
" BXAMPLE19. Find the mean and standard deviation of first 1 natural :ut
Mﬂlﬂmlﬁe first n natur_al numbers are 1,2,3,.... n- We know tha

—

n(n+1)
X VX = 142%3F k0= 5
e wlre1n )
and yX2= 2422434 40 = 5

Y X 1+2+3+ 4n _n(ntl) _ ntl
n

n —2_—

' _ ¥ x? n(n+1)(2n+1) n+1
' ] and Z—-—— f
41 _(n+1)(2n+1) (n+1)® _ J?(n+l)(2n+l)—3(n+l)2
| 5 6o . 2
d

- \/@1)[4'1;22—3”-3] =an+ll)§n A \/;12_1

Mean = A =

2_|
Thus, the mean of first #naturaln bersis o and their standard deviation is 5—1—2-'
| -"Zj _ Z" ,Y\(Y\ﬂ\(gf)ﬂi) .
V=) -} G
? 1 de="11 (i D 2 33 (ﬂ(ﬂu)\ |
Ve " ‘\’- - —
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EXAMPLE22. Calculate the arithmetic mean and standard deviation from the f 55

Class Interval ;  5_15 15— 95 56, 35 35-45 ;
Frequency : 8 12 15 9
[Delhi Univ. B.Comnt. 1973]
SOLUTION, CALCULATION OF A.M. AND S.D.
. 2
Class Mid-value Frequency u= ')%I'A fu fu
Interval X f (A= 30, h=10)
5-15 10 8 w2 -16 32
15-25 20 12 -1 -12 2
25-35 30 15 0 0 0
35-45 40 9 1 9 9
45-55 50 6 2 12 24
N=20 2fu = 2tur \=77




|
&]eulaﬂon of Arithmetic Mean. The A.M.is given by the formula
| in TR~ M = :Z =

X .= At N xh -30+50x10 =30-14=286.

%Culaﬂon of Standard Deviation. The S.D. is given by the formula

i Efuz Y fu : TN
' G- = \l———N —LT} X h = \/—50—(—50) x10
Y

[+ = J1.54-0.0196x10 = 12.33.

-,-t"-ﬂn—-oﬂ-—v‘-p
s




Delhi Univ. B.Com, 5,
m=60 X,=15 0,=6 [ Ong

Sowmon, 1c; denote the combined mean and ¢ denote the combined Stand,,

1800+900 2700
deviation, Thep, X = n,);, ::ZXZ = 90)(;(()): 2(()) 2 150 T 150 ‘18
11

and Jnl (of +d,2)+ n, (0% +d22)
G =

’

d=X-%=20-18=2 = di=

4=X~X=15-18=23 > d; =

o = [20(64+4)+60(36+9) _ [90x68+60x45
90+ 60 > 150

6120+2700 _ (3820
V[—__;;;——— 150 = V588 =767 (app.)

/ EXAMPLE 29, Find 11, missing information from the

it o il AN el Ak aad A e oo and Bl

following :
Group | Group I Group III Combined
Number 50 ? 90 200
Standard Deviation 6 7 2 7.746
Mean 113 ? 115 116
[Delhi Uniy, B Com. (H) 1992]
SOLUTION. Let n,, n,, ny denote the number of observations in Group ] Group I Groy Il
respectively. Then we are given .

o+ my+n, = 200
But »,=50 and =90 . 50+m,+90=200 = n,= 60
Let X,, X,,X; denote the means of Group J Group I Group /I respectively + Thin

combined mean, X, is given by




n|+n2+n3

&
i

16 = 20X113+60x X, +90x115

: 200

A, 23200 = 5650 +60 ¥, + 10350

= 60 X, = 23200 5650 - 10350 = 7200

= Xy = 7% =120

Letoy, 63, 65 denote the standard deviations of Group I, Group I, Group III respectively.
Then the combined standard devig

tion, ¢, is given by

2
ey ’nl(of +d,2)+n2(o§+d§)fn3(c§+d3)

N +n,+n,

> (n, + n, o = n (o + d?)+ ny (o5 + d2)+ nyo} + d?)
where d=X-X=113-116=-3
d, = X;- X =120-116=4
&y = X=X = 15 1ig=iy
200 (7.746)* =

50 (36 +9) + 60 (49 + 16)+90 (a3 +1)
= 200 (60.000516) = 2250 + 3900 + 90 + 90 o}

= 12000 = 6240 + 90 62
= 9063 = 12000 - 6240 = 5760
5760
B 0T oy =0
> ! oy = 8 (rejecting - ve value)

Thus the missing figures are: n,=60, X, =120 and ¢, =3



EXAMPL icient of variation from the dy, .
b . Calculate standard deviation and coefficient of Bivg,
elow:

75
Midpoint : 5 15 25 35 45 55 5(5) 10
Frequency : s g 7 12 28 20
i [Delhi Univ. B.Cop, 19

CALCULATION OF STANDARD DEVIA:'IION
AND COEFFICIENT OF VIO g

SoLUmoN

N =100 Efu = quz =34

Computation of arithmetic mean :
X = A4 L04 Efu

Computation of standard deviatzon 3

0
Xh = 45+mx10 45

%“l[%)th -$2 |

= 1.849x10 = 1849
Computation of coefficient of variatiqy, .

=9 _ 1849
CV 7 X100 = 5 X100 = 41.00%,




8. Calculate standard deviation and coefficient of variation from the foliowing

shwierval :5-10 10-15 15-20 20-30 30-40 40-50 50-60 6070

4 requency  : |y 9 3 8 4 12 17 3] f
.W“"- Since class intervals are unequal, we shall use ¢ (the common factor) instead 0
- hm the formula,
L o

CALCULATION OF STANDARD DEVIATION AND
COEFFICIENT QF VARIATION
'mlj,a IR T veman

. % : | S SRR ‘g RS G R e A AR A LR S !
s el i e e X280 ebion psvidh .t M
_{ AR5 e g A ‘i LT

B o-10 15 235 1'1 ,' Z385 13475

- 10-15 125 B 9 -225 5625

] 15-20 175 -15 3 -45 6.75

| 20-30 250 0 8 0 0

| 30-40 350 20 4 8.0 16.00

|- 40-50 450 40 12 480 192.00

50 - 60 55.0 6.0 17 102.0 612.00

60 -70 65.0 8.0 31 2480 1984.00
N=Yf Y fu Y fu?
=95 =3405  =3001.75

- Computation of Arithmetic Mean :

= A+Zf i 25+3‘;(;5x5 =25+ 17.92 = 42.92

Computation of Standard Deviation :

2 2
B D0l )) A \/3001,75_(340.5)
T \/ NN )2e %5 T e
= 31597 - 12847 x5 =433 x 5 = 21,65

Computation of Coefficient of Variation :

o 5. 210
CV = Sz—xlOO 4292xlOO = 50.44%,

BAMPLE 4L A purchasing agent obtained samples of lamps from two sy

ppliers. He had the
samples tested in his own laboratory for the lengths of life with the following results:




ity S

= 1000 + 106.67 = 1106.67

- B
o /%_(%)szoo

= JL133-0284 x 200

= J0.849 x 200 =0.921 x 200

1842

Ped
S
Il
l§
(3]

>ila
K
o
~J

Il
o
=
*

\ — g s "‘;. "'“. A\.“;. ~" B
ength of e fm Rourg) 2 ™ . B
SO PR :
700 - 900
900 - 1100
1100 - 1300
1300 - 1500 B
e life:
() Which company's lamps have greater averafe / [Delhi Univ. B.Com, 20y
(1)) Which, company's lamps are more uniform: ANDARD DEVIATION
SowwTion, CALCULATIONS FOR MEAN AND STANDA o
o CompanyB
Length of life| Mid-valye| , = X—;é'oo—og : Com;m")’ f v f f“ﬁ fud ]
: 3 h U | %
_(m‘hours) e (A= 1000, h = 200) f 10 | 10 3 -3 3
700- 900 | 300 -1 U de £ | 0|
900-1100 | 1000 0 16 il ! 58 0 S B
1100-1300 | 1509 1 265 G e 30 6]
1300 -1500 | 149 2 B
R REET
\_\_L
Company 4 : Gompont 3
X = A+%xh X = A+%Xh
= 1000 +32,, 509 = 1000+ 200

1000 +50 = 1050

2 2
-~
= 2“'7‘(15)2 200
Voo~ {gg)

= 045200625 x 200
= V03875200 = .67 X 200
= 1244
CV= 2 x100 = 1244
1050 X100




() The lamps of company A have greater average life.

”(u) The lamps of company Bare more uniform, because C.V. of samples of bulbs from
" company Bis less than that of company A. ’ :




