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gfe - ? |
¥. TAcyTeh
Index Number
ﬁ'&!liiﬁ ndex Number): -
« -e m;ﬁmmmmmmmmm

) o W T = - “figwie ¥ T fafie TR A IR

) oh - " friwi ffie g wEen W SR I SR

N R A wee e T a5 Hevard g . ,
i @ i S e R A Fore AR T T T e Sq@

Far A"’

P+ ¥FR (Index Number) :
P 1 TR vEdm.

?) fma 433 (Price Index Number)

?) 3% fFma fSa=+ (Index Number of whole sele prices)

3) fyalz @ fA3wWs (Cost of Living Index Number)

¥) i 39T ST+ (Index Number of Industrial produetion)

Y) Taaup anfor ufngdt 53+ (Index Number of Investment and securities)

E) 3@t 1S3 (Other Index Number)
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mmm:-%ﬂﬁﬁﬁﬁ 3 EIERIG
ﬁs\ﬁaﬁwﬁm%mﬁa_ widwa oo aﬁa%rﬁﬁamm
31 mﬁa%ﬁ%m:—mmﬁammaﬁmm
Fismen v s . w3 P snfds JIFHTHTTF (Economic Barometers) 31 ;:;:
¥) Wﬁﬁ:—ﬁﬁﬁ%m@?ﬁaaﬂmmmm.w@wﬁwﬁ
hﬁﬂ%mﬂ
ﬁ%mwmmmwﬁmmmmﬁiﬁm%mﬁ;
mmmmmmmmmﬁ&mmmmm
mﬁ.aﬁgﬁmmmmﬁmmmﬁhmmam.ﬁmmm
mm,m-ﬁ,ﬁﬁummmwﬂammmmm
IR P weae fifre s svg e
fwisr=n ®QIQT (Limitations of Index Number)
ﬁm%ﬁﬁuwmm%@mﬂmﬁmm.m@ﬁiﬁmm
Nmmwmmﬁ%ﬁgﬁ%m.ﬁ%ﬂmm@am-
1) orewe fred : fdmiemn @ feom freed R we e @ e e,
) vl - Fds R =euiesd (Random-Sample) daN Fwamd ¥a @S SN =mEd
TR aie W EE wes v 2 3dte 99 i dr oof s,
1) Rdte e : fafaw stowrd fafim fdais mm 3@ s w2 g s
1 FTEE I Bd TE@al.
¥) TN A : frdui R fafie st wm 0 mam wmee 3R e gen
HEQIETE A
y) aitrs T - fus @ swa frawe anfor wifis ot wim s,
Pewis TR wwaEt FRagd:
= geie T qan FS I,
?) PR 3tw Piftae 0@ - e RuEd! aRne fRws 99 F3 e,
S FE SRR FEwE @R e o A fifved = v o
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-1 100
Po

Tt G = Py T T

= P 3mum Tt fFmm
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o) Wm_mmmﬁéﬂmmawumramm%m
STt Tt YR ZRUATEAT 29 g Rd. T A fdEETe WA ¥R AvarEdl 41 gAr
T IFE AR, AR Fogd GEie FegiaEa 3 gAEe ad.
R 04T 27 G AR
) e/ R
?) TE /T8 ¥R

{Fﬂ'ﬂm wrfta Area {idft (Weighted Average of Relative Method) a1 Ugdial iiaiis
I vl 3@ Wt revama. fate =@ s wan FEE @1 g I FwE. = gy gee
ST,

I
Index Number = v
v
Where- I = Price Relative (qeIT{9d)
V=Value (WR far amam auia {e x mur uf= 5mm)

) mm:-mwﬁﬁwwﬁwmw@mmﬁww(w
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ﬁi‘”% TIR =10
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=221, 737 FIAE F90=4] 5r=1=] 559 EVATCI R E T = ';?:-:q = 33
DA

_ e >
Ex1-  Calculate index Number from the following data by 2gzregative method 2king o,
T Ll

Year as a base year.

Item 1990 1999 1992

A 2.10 255 3.00

B 0.75 1.05 1350

C 150 1.95 225

D 1.80 240 285

Solution :- Contribution of index number.

Item 1990 1999 :1992

T 2.10 255 3.00

B 0.75 1.05 150

& 150 1.95 275

D 1.80 240 285

; 6.15 7.95 9.60

Index Number
- 2Py x 100
PO

; Taking as a base year (1990)

5
»100 =129.3
5

Taking base year 1991

9.60
- »100 =120.8

P
= T -
Comsmcsom of IzZew Ne==ber
—_— i
. ase Il N=o=
D = Nezmiber =
Weighted Index No=bar
- -
T - Yo, P
=== =100 =) Pzt !-"—I:d :__. ::————l j:
i) Laspeyre's Method Poy " 5 o B = IS
r g 7%
Tpg  Izs
yo.a YD ;
— ,‘ ’ L 0 — x'j}
Bowleys M=ol o — .
m) =¥ e, -
T
,iS_:'.:. " 122, - —\‘_—;'—F
H = - or I
v) Fisher's Ide2] M=thod : Poq Voa  Teem X

Where, L= Laspeyres =2 P=P==sches Incx

s 3 ) Pazsches M=sind (3) Doriish =2
Prob 1: Find cut index mx=ber (1) Laspay==s Mezhod (2) Pa=cie=’s

Bowley's Mathod (4) Fisher's 1é=2] Method.

2015 | 2016 _
Comnodity Price Quamtity l Price ! QuaniRy
5 ‘ 12 (<)
Rice : i3 0
Whezt 3 20 - | -5_ ! ‘:"_: -
Jawar 10 24 | 15 i :\t;-\
Bajra 5 100 T | 200
Soluotiorr
2015 2016

Commodity | P, q, P, q, Pa. Pg, Pg Pq,
Rice 8 30 12 leo lao | 70 35S0 £20
Wheat 3 20 | 40 &0 160 | 120 82
Jawar 10 | 24 15 | 30 240 450 300 | 30
Bajra 5 |10 | ¢ |200 |00 s00 Jioo0 | 200

P Fay |1hg; kP:‘-'-.n I Pig;

=1200 |=2130 EIGSJ [:1-2-:0

N z
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1) Laspeyre’s Method

po =Equ0
' ZPyqq

x100

Py, =1.20x100

Py, =120

3) Dorbish and Bowley's Method

IPq, L, Eha

IPyq, | IP,

ry = oo TRy
1440 2130

By, = 12001900 .19
12+1.

Py, =-%3x1oo
232

Pol =—2—X100

? Py, =1.16x100
1

By, =116

Prob 2 Calculate Index No. by (1) Laspeyre’s Method (2

Method (4) Fisher's Ideal Index No.

2)

4)

Paasche’s Method

Py, =1.12x100
1

IPOl =112

Fisher’s Ideal Method

%100
Py = fxplqoxzplql
U YIRyq, ZPyq,
: [1440 2130
0 =\ X Ta
1 1200 1900

1
B, =V12x112""

1

Py, =1.15x100

By, =115

) Paasche’s Method (3) Dorbish and Bowley’s

_ 2015 2016
| COMMODITY | Price Quantity Price Quantity
A 10 44 20 33
i B 15 45 30 10
T 19 50 10 70
D ~ 31 49 15 22

| aaan

24

faderien
sqraaTias wifeadt
goTulion:
e | 2015 2016
iy | P P | q | P | Pa | P | P
Commodity | Ty % ' |
440 660 330 880
10 | 44 20 33
- 675 300 150 1350
15 | 45 30 10 : :
— 19 | 50 10 20 950 200 380 500
C
@ D 31 49 15 22 1519 330 682 375
Il | P 2T, ZPqo
-3584 | =1490 | =1542 [ =3465
1) Laspeyre’s Method 2) Paasche’s Method
TP
= Zh, = _1&,( 100
0, ==X 100 % =3P -
I ZIPqo o1
1490
P, =223,100 o, =155 X100
1 3584
By, =0.96x100 Py, =0.96x100
3) Dorbishand Bowley’s Method 4) Fisher’s Ideal Method
_— —4 100
:ﬁi*:;ﬂ . 3465_1490"
Fo == X100 0, = V3582 1542
rde i i 100
To, = 220 ; 0% «100 Py, = J0.96x0.96"
= ——x100
Pol = 1 :2 x 100 Pol _ 0.9216,‘
P, =0.96x100 P, =0.96x100
! 1
Po] = 96
25

@ Scanned with OKEN Scanner



frdnrion
=i il . bl =
, ‘ Vi aenfiren wifeef
Prob 3: Find out Fisher Ideal Index Number \ —
—1
2015 2006 P = JO.H362% 08357
(U
Article Price Tolal Value Price Total Valye 100
—— - KK
A 5 50 4 18 I, = Jo6or
B B 18 7 19 Iif:;ﬁ?bj
o RS
C g 18 5 20 | that 204
rrob 4¢ Glven thi & - ety = 200
Solution: In this example Quantity will nol be given. So firstly we have (o find ouy Quantjiy, M %1y =279 L1 =156, Ly =198, Ll
applying following formula, Y Ll :
pply "§ ollowing formula [ind out Fisher’s [deal Index Methiod
Total Value
uvantily = ———— = .
Q Y Price Solution: ERE— ',
U, Ly
Calculation of 2015 Calculation of 2016 T ___L,U‘y_—‘»'——
U \2ry, EZhay
50 48 G
A==—=10 A=—=12
5 q 2100
. Jm 156
B=18_, p=42_, Yo, =\ 708 ™ 204
8 7 w100
[, =137 %0.59
1 20 0
C= -6— =3 C= E— =4
%100
1= 4J0.8083
2015 2016 oy =GR
Article P 9 P, a9 Pyq, P.q, Py, rq, M
A 5 10 4 12 50 48 60 40
B 8 6 7 7 48 419 56 42 :
) - I'rob 1 5 Compute Index numbers ([rom the following, data using:
C 6 3 5 4q 18 20 24 15
. ar
Llyq | IPq, Zhha, [ZPq, Commodity Base year SRS :
=116 | =117 [ =140 | =97 Qly Price | Qly Price
Fisher Ideal Method: A 12 10 15 12
20 5
EPq, IPq, " - . -
By, = EPl"lo xzplql c 24 5 20 9
090 01 D 5 16 5 14
100
97 117
Py = —x—2=
] 116 140
26 27
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errerTiy, H‘i’ﬁam
f‘f;‘-’h p 4
i & ikl
Solution : Construction of Index number by differn formula = aifes T ____..,———2}—1—(;"';:]
+ = - __-___—___——-:-—- Y
(nmm(sdl!y Naae year Current year| ”——E;;n—rn_n-d_';;—‘ 2”’) rﬂé | — = '/a‘u’
1 i VJ'U' rce ! :
 CricefQty | Price ly | Poqo l']ql Poly | P19p I P;_‘__._ce ._—-—-:‘—r;—“"“""_—-.:'_ %4}
Po | 90| i | f P 7z 91—
= 1 ‘ )
A 12 foo | 1s (12 [ 44| 120] 180 | 150 - 4 4 £
[ 10
b 1507120 s| 75[ 105 100 [ 140 ;’ 5 10 4 1%
C 20 | 5 20| 9 216| 120] 180 | 100 z
. stion of fishers [del Index.
D S 116 5 14| 70| eof 70| o Solution & Calculation i
, ) ) " dit 2005 -
PGy |21y [ 2Py (21 Commodity price Oty | Price Oty | Fado Piqs| Pedy| Pibs
505 | 425| 530 | 470 Pa | dn Py | ~ T
140 5| 50 j00 ] 160 | 250 | <0
0 Laspeyre’s Index: :: Bl 64 o | a0 | 516 | 312 | 720 | #40
[s 0l 70| 10] 720 700 | 700 | 700 700
= LPy% 5 D 2 10| 4| 16| _ao] 20/ 64} 32
; o1 Lpoqy e 425 o0 Iy | 28 |20 | 2V
J‘ 1516 | 1397 (1724 1572
=118.82
I i) Paasche’s Index: hl Fisher's Ideal IndexNo: -
1 pI Lx100 _530 . By, = P, P 100
| 01 zpo(h 470 & o Lpoqo zpbth
| 1516 1734
] = J1392 1572
i) Fisher's Ide; :
) isher's Ideal IndexNo: = 1.3475 2100
z
Py ™ ZPiy , ZPy g =134.75
1 ZPe9  Zpoay )
| or Time Reversal Test = pgy 2 pyg =1
r
‘ 5 Zpo% , LPo
Pgs = LxP 0" Zpya Lpiqa
| =+/118.82x112.77 Substituting, the values
f = 115.76 J151a 17341572 1392 fiees
¥ = - -
p'” p1° 1392 1572 1734 1516

Prob 6 : Compute Fisher’s idel Index from the following data and show that It satletles time
reversal test and factor reversal test Time reversal test is satified.

“- 7‘.
29

) - 20
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Factor Reversal Test = Por: Aon =

q =\/§:p'q_’1,,;"-:p!qi
o1 2pga, pyq,

Zpa,
Py,

1734

_‘P516 1734 1572 1734
I

= “< > =
1392 1572 1392 1516 1392

Ip
=08 Is also equal to
13

Zpoq[]

Faclor reversal test is satified.

Prob 7: Compute Index Number of price by a suitable method from the data given beloy-

Commodity Base year Current year
Price Qty Price Qty
A 2 20 4 44
B 4 24 5 30
C 6 30 8 10
D 8 40 10 60

Solution:- Find out quantity.

i) Value+Price = Quantity]ii)
20+ 2=10
244 =6
30+6=5
40+6=5

Calculation of the Fisher's ideal In

Value = Price = Quantity
44 -4 =11
30+5=6
40:8=5
60+19=6

dex Number.

g FHEAE]
Commodily| Baseyear Currenl year
Price Qty| Price Qly Poqol P191| Po% P19
Po| qo Py a1
2 10| 4N 20| 221 40 A4
" T 6| 5| 6 | 24| 2] 30] 30
B £
- .C =1 5| 8] 5 | 30| 30f 40 40
—— | 8| 5| 10| 6 | 40] 48/ S0 60
Ef’gq‘) f.l"lq] AT ):P,‘]u
114 124] 160 174

r Fisher's Ideal IndexNo:
5= PG TP 00
B Tpe9o L Pl

=1.3475x 100

Prob 8: Calculate fishers Ideal index number from the following data:

Commodity Price Quantity
2008 2009 2008 2009
Rice B 10 100 40
Wheat 4 5 60 120
Jawar 10 12 20 80

Solution:- Find out Fishers Idel index number:

Commodity | Base year [Current year
Price |Qty [ Price |Qty [ Poqo] P1q1| Pe9,| P19
Polqo] Pil|aqs

Rice 8 | 10f 100 40| 1000 BO[ 4000 320
Wheal 4 5 60 |120| 300 20| 7200 480
Jower 10 |12 20| 80 240 120| 1600 800

P9 | ZP 9 [ ZPeMy | 2P %
1540 320128001600

30

31
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0 Fisher's Ideal Index No: R
Calculate Index Number
p. = P9 - M x 100 ‘ (1) Laspeyre Method (2) Paasche’s Method
o1 \/ _
TpeQ LPo% A _ Zpri9e <100 B I 2pq, <100
f Por z 0l Zpea
160 174 Po90
114 4 y 600
P ke =——x100
f =550 * 1% 410 "
=1.3475x100 ;
B 60,000
; ~ 7550 S111.%6
: =109.09
or [ -
| (3) Fisher’s Ideal Index Method (4)Dorbish and Bowley Method
i L ; x100
] Po = —Zm)-x-E—P-‘i'- [ZP]% +ZP1Q|]
=V118.82x112.77 k VEPodo  ZPot: _LZPo%  ZPoh] 09
= ' x100 o 2
. ] 600 490 0909
Prob 9: Find out Index Number by all method from the following 5 = * 2i0 P, - [1.0909 +1.1136] i
Commodity 2001 2002 ; 100 e 2
Price Qty Price | Qty = J1.0909 % 1.1136 . P =" * 100
A 15 30 16 | 20 100
B 8 10 10 | 15 _ - J121482624 = 110225 x 100
. : 10 2 | =1.1022x100
Solution :
Commodity L £00 . Prob 10: Find out the Index Number for the year 2002 of the group of four commodityes by
PriceIQty PricgQty| Poqo| P1q1| Po9|P190 E Laspeyre method, Paasche’s method Fisher’s Ideal and Dorbish and Bowley Method
L
PD qo Pl ql ; S
— 8 Commodity 2001 2002
15 |30 16 |20 450 320] 300 | 480 i P a2 = =
Tice Tice
B 8 [10 | 1015 so| 150] 120( 100 | 2] By
c 2 [10] 2 ; A 2 20 5 15
10 20 20 200 2
— 0 b B — 4 — = 4 = Ri — 5 —
P
oo |=P19; | ZPg9;| ZP1 9 & 3 a0 ) -
550] 490| 440] 600 D . . 10 p
32 33
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- =
—" b b
- o i == F % Prod 110 Cakulzte Indey Nu= znber by 2ll method oo S § Soflowmg
PoceQuy | P Qer| Pedej M1 R h = - —r —
Polqe | I i® ‘ =l oC | :m-a\
> 10 < |13 | = x| J ~ Rxe 3 45 100 0 _
i Bl B S e ey T wWheat NS 1 0
o il el Mt Bid _ = 1 Tower =] 27 | S 3
e - 5 > 12 10 e 12y N 1 i -
-~ - 1 ‘\' - = " -
D sl sjmw] s It N S Sclotion :
pE o RIS G |Th% - !.; 003 003
- -
B = = Pricd Oty PricdQty| Peqs] Piqu] Pedy|Pige
Calculate Index Numb Polge | Faln _
Y tt . - _ _ _
Laspeyre Method @ Paasche's Method Rice 93)100] 45 (|s0| S30] 405 &5/
= ) Wheat as| 11| 37 |10| w4 37| etjeor
TrQ ipg: - =) 27 25| sa] 133|135
P =:—P‘—"-x1m P~ < =100 Jower 31 sl 27| 3} 355 8§ 5
9 Irs l“:q‘ o] =P1%| =Pomn P10
m b
'%‘{‘m N Taka ! 10259 4301 9163 | 5042
T =216 : — -
() Fisher's Ideal Indc_\ Method (4) Deorbish and Bowley Method Calculate Index Number
(1) Laspeyre Method @ Paasche's Method
I by by
5 ,-—m» ey [EST::+‘:‘§%] S 5 X SR _Ipa
0 YIp: Iped R e 01 Tpg, @ Tpa
x100 042 4301
220+216 =——x100 = x100
=\°£x}2 For _e2q] ],mg 1059 9163
i ?
100 =
—\2203:1]63* pm=L&xlm
x100 (3) Fisher’s Ideal Index Method (4) Dorbish and Bowley Method
= V480188 =21915x100 N -
=21913x100 =21915 Trae  IPa £ =P =P
L = ZPods  XP:S
=219.13 = LA 20100
TpPo% IPG: Po1 2
—— [ 52 4501
i i =TT [
“Yimse 9163 Por = 2 b
as
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[0.4915 + 0.4912] i '
——— ) [ \] P = X
= V0.4915 < 0.4912 01 2 Calculate Index Number
0.9827 o (1) Laspeyre Methad (2) Paasche’s Method
——x100 P =,
- 0 2
V02414248 P g _ZPa
=0.49135 % 100 Py =0 % 0 P53 =%
= 04913 x 100 01  ¥pyq, Zpod
i a5
=——x100 =——x 100
ing data: 348 420
Prob 12: Calculate Index Number by all method from the following
- 08 = 83.63
Artical 2007 2008 -
Price | Total Value Price | Total Value (3) Fisher’s 1deal Index Method (4) Dorbish and Bowley Method
1 in Rs. in Rs.
in Rs. inRs _ Foa Zpa x100 Zpi% , ZPi%
A 15 150 12 144 o = |EPido, EPidr i e
o1 5 ¥ _L%PaY 0% J 100
Po90 Po P, =
24 144 21 147 01 2
= 60 x100
C 18 54 15| s (291 oL [EL 3_5l]
348 420 248 420
Note - J————'Xlﬂn p01 =——2_—X100
In this problem price in Rs. Given and total value given but quantity (weight) are ngy = +0.8362 x 0-?0157
X
given first calculate quantity by the help of Price. = 0.698812 [0.8362 +0.8357)
_ p01 = ——é——— x 100
2007: A_150 10 B-LM—— ——I—SE—S gk
’ - 5 - 24 18 =08359X100
1.6719
144 147 60 =899 Po1 = x 100
2008: A=—=12 B=—=7 C=—=4 2
12 5 21 15
Solution : =0.8359 x 100
Artical 2007 2008
PricdQty | PricdQty | Poqo| P ‘
P | q P | q do] ®1% | Potly| Pafhe | Prob 13: Construct Index Number of the following data using method Laspeyre, Paasche’s,
9 LIt Fisher's Ideal and Dorbish and Bowley
A 15 | 10 12 | 12 150 144 180 120 ——
B 24| 6 | 21 144 147 1 o3 | 126 Commodity Base_ iear Current year
c 18 3] 15] 4 54| 60| 72| 45 | Total Price] Qty | Total Price| Qty
TP |ZP19; [1ZP9; [ ZP1% —A 28 7 a8 || 8
348| 351| 420) 291 — B 10 5 12 4 a
C 12 4 B 25 5
D 12 2 24 3

36
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1 | |
; : ; It : . 3
/ Note : In this problem total price glven first calculate per un \“ S aifeaf =iy
Price = MEE H Prob 14; Culculate the Index Number from the following data using (i) Laspeyre (ii) Paasche’s
quantity § (iii) Fisher’s and (iv) Dorbish and Bowley method.
Solution : . |ﬁ [ Commodity Base year (2009) | Current year (2010)
Commodity | Base ye.;r Current year % Price Oty Prge Oy
PricdQty| PricdQty | Podo P1q1| Po94| P190 B A 8 100 10 120
% lia ! B 4 60 5 80
Tofdol 115 ” 55 1| ' C 10 20 12 25 _
2l 7| 6|8 | 28] 48[ 32| 42 C 0 _
= = D 12 |25 15 30
B 25| 3|4 10 12 8| 15 : — . P p 5
c 3| 4] 5|5 12] 25| 15[ 20 ﬁ Solution - -
D B 6] 2 8| 3 12 724 18] 16 i Commodity | Base year |Current year|
- i icd Poqo| P
zpﬂq{) zplql zpuql zplqo P;Ke Qt]f P:c Q(’Y 090 191 p0q1 P‘[qo
0 |90 1191 - o
] 62| 109] 73| 93 A 8 [100] 10 120 { 800 | 1200 | 960 | 1000
Calculate Index Number 1L_® 4| 60| 5|80 | 2e0] a00] 320] 300
(1) Laspeyre Method (2) Paasche’s Method l ) C 10 | 20] 12 [25 | 200| 300] 250 240
I D 12 | 25| 15 [ 30 | 300| 450 360| 375
p, = 2P0, 100 p =ZPd, 10 e 3| 5| a| 6| 15| 24| 18] 20
% Zpoto 01 Zpea, ] TPodo|zP19; |ZPp9; | ZP1%
93 -
= X100 =109 100 ] 1555 | 2374 | 1908 | 1935
73 Calculate Index Number
=15x100 =1.4932 x 100 (1) Laspeyre Method (2) Paasche’s Method
= 14932 5 i
3) Fisher’s Ideal Index Method (4) Dorbish and Bowley Method Py = LP% 100 Py = P9 100
100 o1 Zpgdo 01 Zpyq
x z
_ [ZP1% . ZPi% ZPio , IR 21935 100 =27 10
P X z z
0 VZpody ZPoas p,, =L=Podo *Poi] .o 1555 1908
; 2 Sz
93 1097 [93 109 ] 3) Fisher’s Ideal Index Method (4) Dorbish and Bowley Method
= _|——x— —_——
62 73 62 73 -
Por = X0 =100 Zpi9 , ZPiG
- J150x14932 % : Pyy = ZPido , 2 Prdh Z Podo * Zpot
J;—;lm P —M 100 o1 ZPodo ZPodi Pyg =™ - > x 100
= v2.2398 o1 2 x
=1.4966 x 100 2.9932 %10 [1935 2374
Py == 7! 193 774 1555 * 1908
= x p =__1555 1908 «100
=1.4966 x 100 ! 1555 1908 01 :

[ N
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mﬂlﬁﬁ mﬁ‘:ﬂd }I ]
™)
[1.2444 +1.2442] \1 — R Ll
X100 Pot = x 100 | —
- 12440 %1265 ‘ (1) Paasche’s Method
2.4886
—— 10 P = ——x100 - Ep'lu 100
- (1548282 0o 2 Poi ™ S, x
- 12443 100 = 12443 x100 5766 100
352

ex Number by (i) Laspeyre (i

Prob 15: Culculate Ind
EP]C“ =363,

El‘qu = 225,
=pyq, =310 EPu =330

Calculate IndexN

(1) Laspeyre Method

2P, 00
ZPoqo

=-3£)-x]00
22

(3) Fisher’s Ideal Index Method

Po1

Por =

x100
’310 365
= J—x—
225 330

B CE TR T e
x1
- Jis9s Y

=12345x100

Prob 16: : : e
rob 16: Culculate (i) Paasche’s and (ii) Fisher’s 1deal Index from the following Informati
ation

IPyq, =352, IPyqp =282,
IPq, =576.6, ZPq, =467.6,

) Paasche’s (iii) Fisher’s Informajq,,

umber

(b)) Paasche’s Method

B _2Zpd
01 Zpyq

=_%5_ x]m
330

x 100

farkarin

her's Ideal Index Method
p— )

_ [Epsto , EP1h
Y padn Zpoh

’467.()
o |
282

= /1,658 x 1,638

- %100
= 2716

= 1.648 x 100

(2) Fls

Po1

10

he year 2010 from the following information

Prob 17; Find out the Index Number for t
“Commodity 2005 2010
Price Qty Price Qty
Wheat . BO || 40 | 100 50
Rice _ 100 20 | 160 10
Sugar . 3 10 8 8
Solution:
Commodity | 2005 2010 i
Pricd Qty | PricdQty| Poqo| P191| Po94| P190
i Polqo | P1|m .
Wheat 30 | 40 | 100 | 50 | 3200 [ 5000 4000 | 4000
Rice 700 | 20 | 160 | 10 | 2000 [ 1600 1000 | 3200
Sugar 3(10| 8| 8] 30] 64| 24| 80
£Py9p | £P19; | EP%| EP1%0
) i 5230 | 6664 | 5024 | 7280
Calculate Index Number ) h

(1) IndexNo. by Fisher’s Ideal Formula:

»100
_ [EP%  EPi%
Po1 X -
P90 ZPodi
’7230 T77hb
= X
5230 5024

40
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—xI0 |
-4y139x133 | egprta® wfeafl p—
. ——
—— 0 x100
- 18487 - J20022
:I_'G"T\Im =1415x100
/s Method
(3) Paasche’s M Method (k)] Paasche’s !
(2) Laspeyre Method fethod (2) Laspeyre Me
&
5 P9
P9 00 Po1 = 2Py, Por = =P <100 Por " Tpoar "
Pol = Tpoqs . ZPoq ‘ ZPodo 091
oo
oAl S =312 400 =32 100
=== x100 = 5023 <100 360 406
. 1.33 x 100 =142x100 =1.41x100
SERE e [cxz]
. o
i | Pprob 19: Find the Lasperyre’s and Passches price Index number from the following dafa:
Prob 18: Given the following data what Index Number will you use for purpoes of compar; Commodity 2010 2011
Given reasons. "oy 1 Price Qty Price Qty
Years Wheat Rice Jawar g ;i ;g ;3 ;g
X : C 30 10 31 09 _
Price Qty Price Qty Price Qty D 08 45 1.2 50
2008 2 100 3 50 2 5 | Solution:
2010 3 105 4 60 25 8 ; Commodity | Base year Current ye
Solution : Since we are given both current as well as base year prices and quantities- (2010) (2011)
Fisher’s Ideal Index shall be useful : PricgQty | PriceQty | Poqo P1q1| Po9;| P19
i Po |go | P1 [ ]
c dJ f = o =
gRmocy ,2003 2‘010 = 1 A 12 |20 2.0 |16 24| 32.0| 192 40
PriceQty | Pricd Qty | Pogo| P11 | Pods{ P10 [ B 21135 | 24 [38 | 735 912] 79.8] 84
Po[qo | Pild - | C 30 |10 | 41 o9 | 300] 369)27.04 d1
Wheat 2 [too | 3fos | 200] 315] 2101 300 ; D 08 |45 | 12 |50 [ 360 60.0] 400} 54
Rie | 3|50 460 | 150] 240| 180[ 200 ; TPod 2P 9; | ZPod| TP1%
Sugar 2| 5({25] 8 10] 20| 16)125 ; . = 1635122011 1661 219
2Py [EPy9; [ZPo%:[ ZP1% ] Calculate Index Number
- 360l 3575] 406] 5125 5 (1) Laspeyre Method (2) Paasche’s Method
(1) IndexNo. by Fisher’s Ideal F : 1
'y r’s [deal Formula: _Ipde Tpia;
P, =— %100 P, =— —x100
5 =100 X100 01 Zpoao 01 Zpgq,
Po = ZPi% , ZP19 5125 575 = -
ZpPode 2 = iy = 100 = -1
Podo ZPod 360 406 1635 166 <1
-V L
vx-;.t-%.o
43
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4, TIFRETEHIT UgaTeT (THERAT 9eT)

Frequency Distribution

uzmm(sms)ﬁwwuﬁwmcam%anhﬁmmﬁwﬁmmm;{;
w Ffa far mera A1g ¥ wa. ggETa fafay qeareh (Values, size, measurement) IRER Aoy 4
aRamad (Frequency) T fafie @ miseh . Saras gl Y qEsaa o A qﬁ
m;@ﬁamamﬁmmmm.mmmmmmmﬁ j
Hed .
) ITFEY HTFA § T T (Ascending order) f&aT IaaT F9 (Descendin
wmmmwmwmmm‘mmﬁmm(&f;eswwﬁ%d?
mwamqﬁmmmmwmwam
TG T FOMN Tgefleal YEHTe W FEVIAT. FIB, TS, ¥ 1ur g s e 3k e sk
TR WA WA T TewTea] FTOTETE TR FHeh) 7. -
3) suF favoun gow ¥ 9
%m:r,: :%W;r;ﬂ@?m HATHIHAHTAT (Size, measurement) IRATY fFar feAms) THATAT TR
3) fafew wiferdirg momEr .
eee 9TE (Component of series):~
SF TR Wiets 91 HeF TR
1) TS AFRH, TS AR R veged
(N!easu_remenl, size, series) = M
?) W@ﬁﬁ'fﬂﬁ?ﬂﬁm([’requencyhf
3) T 9GHET (No. of items) = n

eqrawias wifeah wifwadkrg qaael
1) g ST, YEIET 3T f @ WG (Mcasurement slze, value = M):=

qar faftre qond sam g /AT S wzfifa %@ rama. @ qoaata qzTel SIFTEA
(Measurement) TGT1 JTTHTC (Size), TRHEY (Value) 310 FUTATd, AT qUimfa e (Variable) 3@
TEUrArd. gaend I (Height) 999 (weight), I9H (Income), o1 (Marks) Feard) .

R) wgidt HEA frar ar@@n (Frequency):=
mmmwﬁﬂnﬁmWMm@mmmﬁmwmmﬁﬁmmﬂ
a7t Fremf] fradYes. wmge qarn 3 fd) Rrenadf s, g smreTATET qard) wen fd
a1 G T8 AN, W g5 wen fa At R e,
3) TEU TEEEAT (No. of ilems):= .
mmw%ﬁ%mmmmmnﬁmﬁmmhﬁﬂmmwmm
No. of items (n) €.
qgaT@® WHR (Kinds of serles):=
TEATRR Y @ WRETAT IR WTte i ST 954,

{) e vguTen fRan dfReE (Simple or individual series):=
O 37 TG @A ATES STad W YgHIe aan B a1, € uzETe el afEwrR

qenTe’ €. T TR 1 AT K AR (measurement, size) i (values) B 9ma
o, v yeTow ‘Aafaad: fehan ATl weETel’ ar TV

T~ aidte o Rreneats qudt a1 fawama fraree o

Marks In marathi: 15, 19, 20, 22, 23, 26,22, 23,23

e TeHTS TTEEHHT Higd A4,

Name of students: A, B, C, D, E F G, H,I

Marks in marathi: 15, 19, 20, 22, 23, 26, 22,23,23

e 1o O el @ gy feradf oA

R) @fta a1 @da 9qHIeT (Discrete Series):=
R SFEET e @ g et e, W G RevE AT (Frequency)

HFRHATEEA (measurement) fefeeh 9ma. =N wgATew Wisd (Discrete Series) Y FEOT.
@fEad (Discrete Series) ! w1 WA IZTENEE BEITd .
T AfFRF S (Individual series) e} fedem IR Ry I frafaomu w30 @
Frameff a2, TR Ry < araTi § 3. W 33 0 et ¥ R amia. Teve 23 < Frafa
¥ MR, TR AR ¥ IE W gETee w géa w3

Marks in Marathl: 15, 19, 20, 22, 23, 25, 22, 24, 26, 27,

No. of students: 1 1 1 2 4 1 2 11 1
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P el |
3)gaa TEHTe (Continuous of group series ' |
qzureA M2 (Group) 7 aAn (Frequency) woft I e AqH faen T

ﬁm.mmmﬂm?m(@wpﬂ%mamm
mmmmﬁﬂﬁzfgvm&ﬁ.mm 1 7T T (Lo,
)m.mo%t(o-zo)mmoﬂmozﬁm ™

1

(Continuous serics)
Tzl anarital (Frequency)
aaq 3944 matz1 (Upper limit

gz - ©F A A

(Wages (Rs): 5001000 1000-1500 1300-2000  2000-2500
No. of employees (f): 4 10 24 30
2500-3000 3000-3300  3500-4000
19 5 8
ddd YeHTSd UTH:-

) ® w4fgr (Class limit):- ‘
iz S (Lower limit) @ 913 7 (Upper limit) aftes SHTUA T2 T Ty

giferfi ga@ (Lower limit L,) AT (Upper limit L,) &1 a8 Tz A, TR 20-30 'a;&
Fmearg & ante (g7) Lower limit (L,) 0 3@ T Upper limit (L,) 30 4 =R, ﬂzim‘
) o it far M2 HaAT (Class interval):-

el 3A gedie (913 qe4 (Upper limit) T @& J4 (Lower limit)) &I marﬁa
e 77 3% R, J2TETTd R0-¥o e S 0 IR, TNl AT @ FIEE I T, 3
g FM (Class interval) = L,- L,
3) eV @M@l (Class frequency):-

71 Gzt AT T T2 WU e aRETl e, Gl TS SaeiFATA HEe
aTaTiEl T, WA {00 -300 T M IAAIFAT HEAT 4o AR, A1 ARAMEH A0 Feam
TFV 9GHEAT (Total frequency} (n) .
T AEfdg (Class midpoint):-

A Y78 TS F'A GoA (lower limit) 9 HI3 o4 (Upper limit)aT=A1 Tl 37d. o
Wﬁ'ﬁk(m\') T TEUrdrd.

L +L
M,V_S—J—;———z—
sffdia . Zzerd 200 1 T WZROAT, WA FAT T A TA.
_40420_60 o
2 2

%) ATTHF TZHTA (Exclusive series)
3) AMEATF TZAA (Inclusive series)
{) aad® YEHTEl (Exclusive series):~
A T2 A (Class interval) F2 AT
qF AEA. T8 ATIAF TGHIA (exclusive series) I,

ﬁ,mnmﬁ%gmimmm

Income No of employees
100-200 50
200-300 100
300-400 200
400-500 B 50
400

i TeATATS qﬁmﬂtoo-?o:ammmmmgvﬁaoo-:oonmﬁamgae _
R, TR 200 &, ITA (Income) AT A T FE] T2 F0A1 € W FEdl. a7
mmmawmmﬁa%ﬁmmﬁﬂmmﬁ%omnm)m

1) WHIAYS YEATA (Inclusive series):~
mm@amﬁémmmum)mmﬁa&aﬁﬁm Fr= GETAEA 38

T YT g, JErerrd -
Income (Rs.) B No.of employees
100-199 - 5
200-299 10
300-399 15
400-499 5
35

F0% T2 W1 g1 gAY Hal. A 39 (:Income) L00-%]% HHI. I M IAH
300 IR, W1 AT WA 200 -3%% <A TIG Fon L.
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wiferfyg

erauriow wiford \m
Ndeq wRUawa gEME! WA wu (Preparation of serics)
Pd-H (361
s Tollowlng lable relates to the slze of famlly In a spample survey © amllles, A"'nn
them In the form of discrete serles. -
5 4 6 3 11 7 10 5 ¢
1 210 ¢« 8 2 2 7 95 5 4
34 2 5 67 4 8 9 B 5 3
Solution: __—
Sleeof amlly Noof Famlles Tall T 01"] 1
I 3 ’ '
3 3 2,22
3 4 3,333
4 5 44,4, 4, 4
5 7 5555555
6 k] 6, 6,6
7 3 7,77
8 q 8,86,88
9 2 9,9
10 2 10, 10
N =36 _

Prob.2:
Marks of 30 students are glven below. Prepare discrele serics.

60 62 61 62 60 62 63 60 62 61
62 62 64 61 64 62 64 62 59 62
60 61 62 63 61 63 61 60 61 62

solutlon :Conversion of simple serles into discrete serles,

Mark No of student Tally Poinls
59 | 59
60 5 60, 60, 60, 60, 60
61 7 61, 61, 61, 61, 61, 61, 61
62 10 62,62,62,62,62,62,62,62,62,62
63 4 63, 63, 63, 63
64 k} 64, 64, 64
N = 30

o 9=

15 20 9

Prob.3:
5 8 9 12 16 15 20 12 5 9 1012 16 8 5

10 5 9 1216 2011 10 9 18 10 12

Prepare discrete series.
Lowest Value = 5

Highest Value = 20

1 F Tall Points
5 4 — 5 55 5
8 2 8,8
9 5 9,9,99,9
10 4 10, 10, 10, 10
11 1 11
12 5 12,12, 12,12, 12
15 2 15, 15
16 3 16, 16, 16
18 1 18
20 3 20, 20, 20
Prob- 4:
10 15 15 20 25 35 45 50 15 20 10 25 10 35 30
40 50 15 40 45 20 25 30 10 20 30 40 35 25 35
Prepare discrete series.
Lowest Value = 10 Highest Value = 50
% F Tall Points
0 ] 10, 10, 10, 10
15 4 15, 15,15, 15
20 4 20, 20, 20, 20
25 4 25,25,25,25
30 3 30, 30, 30
35 4 35,35, 35 35
40 3 40, 40, 40
45 2 45, 45
50 2 50, 50
~ N=30
Prob-5: -
110 108 106 104 102 108 106 110 112 114 116 118 120 118 120 118
112 110 106 104 106 116 102 104 108 116 120 116 112 110 108 104
:[l)g }l]Jg 106 116 118 120 112 106 120 104 102 106 110 112 114 118
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\"ml
Find out the [requencies of the various value . '

Highest Value = 120

Preparation and Converslon of Continuous Serles:

Lowest Value = 102
X F Tall Points Type of Continuous Series:
5 3 i 102, 102, 102 (A) Exclusive series  (B) Inclusive series (C) Less than series
}Oi P 104, 104, 104, 104, 104, 104 (D) More than series (E) Irregular series (F) Class interval or Mid value series
106 7 106, 106, 106, 106, 106, 106,106 (A) Exclusive series _
108 5 108, 108, 108, 108,103 Size of item | Frequency
110 7 110, 110, 110, 110, 110,110 110 0-10 3
12 5 112, 112, 112, 11:, :11: 10-20 5
114 2 114, 20-30 7
116 5 116, 116, 116, 116, 116 30-40 10
18 5 118, 118, 118, 118, 118 050 %
20, 120, 120, 120, 120 -
120 5 1 50-60 15
i N30 - 60-70 8
Prob-6: gk
20 40 100 120 140 40 60 100 20 40 80 60 180 200 140 40 100 :g 22 i
20 120140 100 20 60 80 60 100 140 140 160 180 200 120 140 60 90-100 2
80 40 20 40 80 60 100 120 140 180 200 140 160 140 80 20 (B) Inclusive sernes
Size of item Frequency
Prepare a frequency table and construct a discrete series from the following data, 09 3
Lowest Value = 20 Highest Value = 200 10-19 5
_ E 20-29 8
X F Tall Points 30-39 10
| - 40-49 12
20 6 20, 20, 20, 20, 20, 20 S5LEs -
40 6 40, 40, 40, 40, 40, 40 60-69 9
60 6 60, 60, 60, 60, 60, 60 70-79 4
80 5 80, 80, 80, 80, 80 (C) Less than series _
100 6 100, 100, 100, 100, 100,100 — Mark No of Students
120 4 120, 120, 120, 120 Less than 10 6
140 9 | 140, 140, 140, 140, 140, 140, 140, 140 140 Less than 20 18
160 2 160, 160 Less than 30 32
- Less than 40 5
180 3 ¢} 180, 180, 180 A ©
200 3 " 200, 200, 200 sz, than 30 d
—— , 200, Less than 60 81
Less than 70 92
Less than 80 100

50
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¥ {
wrEaias WW \Q\\ . iR
(D) More than e @E o ble taking 5 as class interval:
r—_m_’- From the above data prepare a frequency table g
More than 10 100
More than 20 93 Solution: . =
More than 30 81 Age’of group | No of persons ) Tally
o - 1520 8 18, 15, 17, 18,19, 16,19, 17 ;
More than 50 52 20-25 20 22,24, 21, 22, 21, 22, 24, 22, 20, 23,
More than 60 al 20, 21, 24, 23, 22, 20, 22, 24, 20, 21
More than 70 30 25-30 8 28, 25, 26, 27, 26, 29, 25, 26
More than 80 16 30-35 4 33,31, 32,31
More than_90 10 35-40 3 36, 36, 37
(E) Irregular series i 40-45 4 42, 42, 44, 40
= 45-50 2 48, 47
Marks No of §ludcnls e . 52
10-15 8 N =50
16-17.5 7 T =
17.5=20 I Convert the following series into a series of equal interval of 6 and 10
20=3) L Class F
30-36 9 0-3 n
37-40 11 . 3-6 8
40-50 20 6-10 10
g 10-12 14
57-60 _ 12-15 16
(F) Class interval or Mid value series 15-18 20 |
Mid Value No of Students 18-20 24 5
; 8 20-24 14
i 12 24-25 16
- 14 25-28 11
35 26 28-30 10
45 20 30-36 6
% 10 Solution:(A)  Class interval of 6
65 Class F
75 0-6 12
Prob- 7: 6-12 24
The age’s of 50 persons who traveled from Mumbai to Pune on a particular day are as follows, 1218 %
18 28 22 24 36 42 15 25 33 21 22 26 36 31 21 17 22 27 24 22 26 18-24 o
20 23 19 52 32 20 29 48 16 21 31 42 37 25 24 19 23 22 0 24-30 ¥
22 24 20 17 21 26 20 44 47 40 30-36 .
52 53
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rarnidnw wilond) :
l 10 S i vl vy tovwren ,
R A — g
CClass o 1 ot —— EPR—— :
0 2 Marks Mo, of students
W02 4 SsrTR A e B 3
020 | ARIEREL ho ﬁ;:’«:’)‘:l ‘
P a ’ v " Ay .
pi A 04390 71 I‘l“ . I :
Bk S R 3500360 189 [3494710] .
g cent the fallpwing data of perventage marks of 60 students In the formof "‘-"l“l‘nc, 360370 105 1210 '”?' I
\ I‘;:I :n'|A\\ﬂ of equal wiilth, one class belng 09 370-300 80 105-48) i
table with ten 00 -390 M [45-7] -
17 30 63 A4 03 60 38 70 0p 67 B2 21 44 57 40 3 N Me 0-400] 07 [ 7-0] !
3 87 67 20 N =520 }
AT :\"\ :\) 75 &0 ‘\‘ (\P] 7‘) 28 .\1\ 'l: 0\‘ ‘l‘\ no l‘l‘l \) } ) ) l'nllp m r— ) e T | M o G CaD fJ
a3 11 3% 82 10 21 00 41 60 32 73 I M RA 62 A% o0 3 4D 57 Vrom the followlng frequency distrdbutlon form data by inclusive method laking 4 as
: the magnitude of claas Intervali
Salution: (017 18 22 11 16 19 24 29 10 25 26 32 14 17 20 23 27 %0 12
Marks | Noof Staden Tally — 16 16 24 D6 16 15 21 20 A3 3B 34 13 10 16 20 22 29 29 23 3
) o 0o, (0, 0, |
10-19 0l 17, 11, 10 Solutlon iWrequency distribution table, (Inclusive Method) 1
28 24, 2) ;
20-29 o0 s el \ P i
s % W AL AL 26, A2, 40, 20, 42, 38, 32, 1) Claan I'requency Tally Wars '
ey ’ [E b 10,11, 12,13, 10
049 (\H 41, 44, 49,42, 40, 41, 40 , 5
50-59 ) 54, 58, §7, 54, 52, 57, 53, 54, 57 e ! Sere g b g '
80-69 n A, 60, 67, &3, 60, 67, 64, 63, 60, 62, 60 18-21 7 19, 1, 20, 16, 18, 21, 20
T0-T9 08 70,7, 75, M, n 22=25 7 22,224,209, 23,24, 22, 23
§0-89 o4 82, BO, 82, BR 26=29 0 29,26, 27, 28, 29, 29
90-9 0 02, 9, N2 30-3) 4 32, 30, 33, 31
N =60 =37 2 36, 34
Prob- 10: ML) R R N a
Convert the followlng serles Into exclusive continuous serles: N =40
Marks No. of slidents Prob- 12 l
e 30 R0 Make a frequency distribution uslng Tally Bars system with Intervals of 10 from the I
Above MO 470 followlng data (Beginnlng from 30) and also prepare less than cumulative frequency distribu- E
Above 250 399 ton ‘
Above 360 40 36 43 57 B1 90 92 74 ‘ !
e 1Ay 105 ) ) 60 B5 41 87 34 63 84 93 71 55 36 63 !
Above A80 45 -
Above 390 7 J9 44 59 43 90 82 BB 72 73 45 53 64 79 B35 95 6B 65 69 B3 BO
|
Solutlon:(l)  Frequency distribution ‘Tally Dars Systems ‘t
M L
, 55 !
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e witas
Mark No, of student TallyBars s
36, 4, 39 Solution: .
s g 4, 43,45 Mark No of Students
40-50 6 40,43, 41, 44, % 0-10 15 [15 - 0]
50-60 6 57,57, 55, 56, %9, 33 10-20 15 (30 - 15]
60-70 7 ¢6, 63, 63, 64, 68, 65, &7 20-30 12 (42 - 30)
70-80 5 74,71,72,73.79 3040 24 [66 - 42]
i . 40-50 1 (70 - 66]
85, 83, 80
80-90 8 81, 85, 84, 82, 68,5 % 50-60 5 [75 - 70)
90-100 5 9, 92, 93, 90. % 60-70 3 (78 - 73]
N =40 - 70-80 2 [80-78]
(i)Less than cumulative frequency distribution. N =80 B
Mark No of Students Prob- 14: .
3201 = The following are marks obtained by 40 students in English, tabulate the data in the
Less than 40 3 [ form of an exclusive continuous series with class interval of 10 (One of the group being 30 to
Less than 50 9 (3+6] 40):
Less than 60 15 (9 + 6] 35 I{_) 55 22 5 48 30 20 30 23 50 32 7 18 15 55 37 29 25 42
Less th 70 22 (15 +7) 33 45 37 26 29 32 3824 3010 B 7 15 45 48 50 27 29 30 15
ess than
Less than 80 27 22+ 5] Solution : Frequency distribution table. -
& Mark | No. of student ~__ TallyPoint B
27+8 - e y _
Less than 90 35 [ ] 10 7 Y
Less than 100 7 40 [35: 5] 10-20 6 10,18, 15, 10, 15, 15
Prob- 13: 20-30 10 22, 20, 23, 29, 25, 26, 29, 24,27, 29
Convert the following series into exclusive continuous series 20=40 by 35, 30, 30, 32, 37, 33, 37, 32, 38, 30, 30
40-50 7 48, 50, 42, 45, 45, 48, 50
Marks No of Students 50-60 2 e
Less than 10 15 - N =40 _
Less than 20 30 Prob-15:
Less than 30 42 Convert lhgeries in to exclusive type:
Size Frequency
Less than 40 66 0-9 1
Less than 50 70 10-19 2
Less than 60 75 ig—iz °
E 6
Less than 70 78 40-49 12
__Less than 80 80 _ 50-59 8
60-69 5
70-79 3
56
57
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Exclusive type)

Alter rearrangement (
Size _er_qﬂf_“_‘l..—-—-
-5-95 1
9.5-19.5 2
19.5-29.5 6
29.5-39.3 6
39.5-49.5 10
49.5-595 8
59.5-69.5 5
695-795 3 ]
N=43 ]
l’mb-“:Cunverf the following series less than and more than
% F
0-5 3
5-10 B
10-15 7
15-20 6
20-25 4
N=28
Solution ; Convert in lessthan
% F
Less than 5 3
Less than 10 11 (8+3]
Less than 15 18 [11+7])
Less than 20 24 (18 + 6]
Less than 25 28 [24 + 4)
Convert in more than -
x F i
More than 0 28
More than 5 25 [28 - 3]
More than 10 17 [25 - 8]
More than 15 10 §17 - 7]
More than 20 4 [10 - 6]

| 3)  TzETA yETCAM,
! 3) HAA AT T2 AL
| v)  mzworfiga g3 am.
Problems

P iL sl ENNRREE SN PR G BR o =

5)

,6)

Prepare Discrete series with the help of following information:

15 14 16 13 11 12 1817 2015 14 15 15 11 12 20 16 18 13 12
17 19 15 16 17 13 13 14 12 15 16 17 14 15 18 19 20 15 16 17
Prepare Discrete series with the help of following information:
10 12 13 10 12 14 17 11 14 15
16 17 12 13 10 12 18 19 20 17
11 14 12 14 14 17 20 18 19 20
7) Following data relates to the height of 30 students arrange in the form of a Disaete
Series
110 128 114 133 103 150 114 113 128 113
103 115 110 133 110128 115 114 117 120
114 103 150 128 110 103 115 120 170 133
7) Prepare Discrete Series:
101 105 111 106 102 109 105 113 205 115
111 106 109 109 110114 119 119 113 114
8) Prepare Discrete Series:
11 10 17 15 15 10 12 14 13 66
18 19 20 15 16 14 12 17 15 10
20 19 15 15 14 16 17 15 16 20
12 15 17 14
9) Prepare Discrete Series:
311 310 317 315 315 310 321 321 312 320
314 313 322 316 321 318 319 320 315 321
316 314 312 317 315 320 321 322 323 310
320 319 315 315 314 316 317 315 316 320
312 315 317 314 328 330
10) Following inclusive series in exclusive series
__Marks | Frequency
09 | 3 B
10-19 5
20-29 7
30-39 9
40,49 15
50-59 2
59
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1) Following inclusive serics in exclusive series
Marks Frequency

Less than 0 7

Less than 20 13

Less than 30 3

Less than 40 :|9

Less than 50 59

Less than 60 63

Less than 70 64

12)  From the

units.
77 67 72 61 81

72 75

¢7 82 76 76 70
The age of 50 women
18 28 22 24 36 4
26 16 20 23 19 3
20 45 47 40 22 24 20
Present the following data in a gr
just 09 10-19 and 20-29

41 17 83 63 54 92 60 68 7
033 979 2830 42 93 80
3 92 08 55

13)

14)

32756

10 23 0 41 60 32 72 3

15) The following are marks o
form of exclusive continuous series Wi

40
35 10 55 22

84 83
who have comm
21525 33 21 22 26

scores given below Prepar

78 65 86 73 67

71 60 70 72 69
itted suicide are as follows:

36 31 21 17 22 27 »4
31 42 37 25 24 19 33
2

2 3219 20 18 16 21

17 21 20
oup table with a class interval of 10 but gr,
Up w

0 76 82

33
32
60

5 48 30 20 23 23 30 32

33 45 37 26 29 32 38 24 3010 8

16)  Convert the series in to exclusive type

yark No of Students

More than 0 100

More than 10 90

More than 20 75

More than 30 50

More than 40 25

More than 50 15

More than 60 5

More than 70 0 J

7

e a frequency distribution Table. Take S
lnt !
-

44 57 49 34 73 54 63
57 67 24 64 63 11 35
33 40 57 67 52 43 gy

7 18 15
15 45 48

btained by 40 students in statistics. Tabulate the ¢
th a class interval of 10 one of the groy abt;[n ‘
P ngl:

|
N
2 |

?
] \f
i

62 i

—t
wr
R e

4

«

6. S el TR

Measures of Central Tendency

| Areq (Mean):-

AiCTRTET WTATen ST HEel T TR, WiferA ¥ @ Ul
. e R .
qof wereht WRARE O AT e {9, A Sgedon WieTR I
. 1 WROAE
aregrdt =& (Defination of Mean ):- i '
"ﬁmmﬁ“ﬁammaﬁmmﬁammmwm

92 T AT .

| e W q w1 (Objectives and Functions of Averages):-

1 Fdl THF GRW T W XY AgH FO :-

:“."“'a"wmm-mmmmmmﬁmam
ﬁﬁfﬁ!‘ Waﬁﬂm.mmsﬁmmmﬁmamﬁmmw
T IugEa fhdtad Wit aevam wea fred. o
2) qEATeH® AT F -

qreqTeRR. WHT WififAftes wed ww 8
R goT TEO F arg A fiofa e Fd. o R
3 fife wifersn farSwma see s -

. o fofa dar . fifyw = wEde

fyeror, Frawan, FEEEY  $eATE) WV QUATHiaT HTEATET 39A B "

61
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R ) Mﬂw
= \ earraTfn wifGaRY
mem ¥er (Kind of Averages )= N '
T faan ma® (A.-uhmcucnvcmgvorMean) E W AR
- o yreE R EHRATE O 9 .
W%wwmmwwwwmvm
4) U AT (Geometric Mean):-

#FHa syt afrom

S

1)
2) qu@  (Median)

3) i (Mode)
)] T’ﬁm gng  (Geomelric Mean)
5) EUS® A (Harmonic Mean)

1) gUiat ¥4 (Mean):-
R Trvard o7 W T AR, § WM mﬁ TR A L AR ey

"

oTeq @ AT,
anian wmert AR

. ammmmrﬁeﬁam‘amﬁwwmﬁa’f

. w7 T e STFNEET AEed .

. @ ey wda R AwEE A SRR F@.

. wim e R v FE T T TR o S .

2) TGS (Median):- :
-wmmﬁmwmm%@mmmwmm

AT T I FAFET A TEHHNS N TEIAT TROTHS HEZF 3 e,

Tyt i
¢ g TEEISE S §NHE WTE farm.

WWF@WWHWWWWW%%.@WWW

Ui AIEA HISA1 95T FHt I TEH 951 A wEed 23,
*  TERY SEAF T S 0 Yo7 TR S T ONR HTEd e A, U ¥ UTeA G
o R Ted WHIR Arenen Yedfa .
gUcH$ UM (Harmonic Mean):-
! YEHIe TEH TS A W AeaEan s 7 Bied ve ada = Fua

RIS TEAT 3T (Ascending) fFal 37aU@ (Descending) Ut avr?‘f
“‘geATRS TR vEEe e TS SR (Reciprocal) Thigd wT=a aG&! (n) ¥

o qUF TEHIGE HHUS (Size) FFaT Teamon TRV,
¢ TS R ENedlS Ig ST,

3) YqRA<F (Mode)-

‘Wm&mﬁmmmmmﬁﬁﬁmwwﬁmm
e 37 T, Wmmwﬁwﬁw,@%ﬁmwmm
T3 9 Had TEHTO AR TRHEN Hafid T2 i e e,

¢ TSNS ST g Rrar Fe T, w3 I e drg wr o an s,

* T TE e FH! A T TR TG Wee A6 YIS g1 e Tl e
ST

o aM, YT, §EY N IR & Oren gy sy arEd,

62 E 63
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i ﬂCS):- I

P e

1)

Mrﬂﬁm (Short-cut Method) )
vy 9ga (Direct Metho® p— : JA—
- ) fden QeI TER T4 Hafty

) e wd et (m) AT D i e s T e
(Zm) RUP) F1E. /A (x) fraz.

2) R TGIEATHl TG HCTHNEA (4)
Rrae (dy) F1e0 d ®H® (+) Femm
834 a0 FE Zdx Yﬁ‘ﬁmﬁ’l

2) WW () 1w

3 Grefe g IR FE RIS

zm

a=—

n

s By

. ##ra wpere afrom

Gfed TGUTOHE) WHIAU HIed, Wedhl 9 qfres FTE.
(Calculation of Mean, Median & Mode in Discrete Series)
1) Mean (a) mﬁi
ﬂﬂﬂi"r&'ﬂ (Direct Mnlhog:L
1) g (m) anfr qgEEn (p qn

FE AP gEATH! A0

FO Imf a MYT FE.

@Y 9gd (Indirect Method)

1) Pown st fFan wafia sman
fyTde Ta 92 g AT (x) FE T
9 SR (¢) fawem dx) F29.

2y A% el gafia gEedd A
HP TGN (fdx) A0 FeA Ifdx

Zmf
a=—" e T
3) GAS YA AaeT F6A (a) FEO.
a=x+
n

afies gzttt agqqaﬁ'a'l J7AN Variation, Skewness 3. TOMTHal TG .

g1 YEHISd SgA ©Y T=d  (Short cut Method) 3941 JTTorcst .
Median Caraul

»  Median &0 2) : -
mmmcm)m(mmwwmamﬁawmm \ 1) %@mmmmmﬁm(CumulaﬁveFrquenq)ﬂ'ﬁ?{flih‘lﬁel.
m)m@mawm@uﬂ)ﬁwaﬁﬁmmwﬁ%mmmm Ry e TS () WM R
raFa T 13) AT WEAR 9E WY e,
) IR GG TGHEAT (n) FIEH (Uneven Number) 3e™ a1\
th M =size of (—2—) item
. n+l) . )
RESRRE (—2—) i gy oA FEu S HIh AERAAT (cf) A ¥ oe T weqed (m) e .
) GO TEEEA (n) ¥ (Even Number) 3THCITH 13 Mode H1eul.
th 1 1) W@mm (GTOUDinE)m ?\'JTmGrouaingTablemm.
M =sizeof [E) item || Size FI I Ill. v v. Vi
2 oW [ | dtdt dem | dda | ofFh e | ok 2l
3) Mode &0 Feme | gE | @i dae | @eEh ()| |l e | qen wg
Safrs TG Mode TGV FVEIE QTN e A . FATERA (e |30(w)| dw | dawen | dd | e
@,mmmm@ammmmmmm g 3@ I, quency) [P QTR & () | D wata | W (e)| f wearh
.. 7 = Most Repeated item (ST&d ¥a&1 MR 98 ) g gata #13 gepata #3 0 %ﬂﬂ:?h A3 wg aﬂaa::ﬂ (:rz)iﬂ%
T e @ Aq 3RS T (Mode) IFTE AR, (Not clear) 3 D ST FEA
a‘(ﬁ@sa: s 0 ._ HI3 73 A3 vy |wafa @3 g
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ﬁ%mmt@wmﬁmrmm C.F. TR FTE,
qerE T2 (m) 4 AEE T2 (Median Group) ardte qarem aEgrE IE FTEN.

th
M =sizeof [121-) ftem

mwmmmmmmmmmmmaw (C.F) mofa=

.ai,mmmmwmmmﬁwmﬁ.

wrantia® wiford
o e gl @ w. _ - | |
! mszﬁamh%R!ﬁ‘E'WW“ﬂWm?@)&ﬁﬁ:m wfr_erm&mmw
mmﬁfaﬁmmwﬂmmm.adafﬁﬂnzﬂmq““ guIrh Af wm, o 2 ® ilan
- : S e T yfree® (Mode) R TR, ™y 10
3 vegen wata A7 pE ) 4 "
i | n I v v Vi @’Tﬁﬁ Iy iy
gea Size | 1 | .‘ > =
/ | ) 2 3
= 7 | v 7 | 03
v/ J v | < 1 . 04 gré@ A M2, FAF T2 (Median Group) B,
t <req gon gaend 94 Size)

Z = Most Repeated item a4
s@fea fa waa qEATRd

(Calculation of Mean, Me

1) Mean

|t 9,
dian & Mode in continuous

Ty FTE (Direct Method)

_1) T T TE el (Middle Value)

J)

4)

5)

ma@wm.

Series):—

&g 9&a (Indirect Method)

e T —]
1) e IR WA e (MLV.) T Sy

2) AEE TaR T e W (1) Figy

e TR AR (2) TR fEmm i
(dx) T FIE.

Rraeq @t (i) VYT F1E 9 =R w
Rraomen WM 334 98 R=eT (dxi) g
FTau.

qz Rred (dxi) T WETUA 93 HEAT gy
MR, 1 ST WG () 3091 e
Ifdx i FTe.

Qe A aGd FEA Ied Fe9,
Tfdx

n

xi

a=x+

Continuous Series Wi @@ @ Tegdal (Short Cut Method) ST 37N .

L, = Weaa i = #m (Lower limit of the Median Group)
L, = Her Mer Jeran i (Upper limit of the Median Group)
i = 2a 9t 37T (Class Interval)

f = HEgT TR UZHE

¢ -mmgﬂwmmmm

; m = T FIEOS HAH T] [-;—J

iv) 2% YarEn e T WS GaATAl WIgdH HAF (Median) Mg FE.

M-L1+-I:2—ﬁ—li(m-c) OR M=LI+-;-(m-c)
3  Mode FEU
i) mmlaqar-ﬁmﬁ(Byobsewation)mﬁmmmm#ﬂﬁmm
L e, sl v (1) fafire ek aen S @ Ifig M A €, T
%_mmmmmmm.mmmamm@mwm
kﬁmmﬁﬂmmﬁwﬂwﬁmaﬁammﬁ%&mmm
Si) rraﬁwmﬂﬁ‘f!ﬁvi%wmz?ﬁ (Grouping & Analysis) : STl e faes me sfam
&- m,wmmmmmmmmawwm
; FTRY. I T2 TeEER wata wra IR gifaat @ 4w T2 (Mode Group) .
EL W@wmﬁwwmmmq&:ﬁtﬁm.

e merh Fraw €im L= e merh s=rad Hm

F’ = 2 " I _ f, = i meren ST TeTh TEEEn
{.= yfree TeT 9% wE fo= e e e e TgHEn
F\pplying following formula
f, - f
Z=L, +—1-C2—(L,-1) Z=L L hh
M -fp-f 2 OR 172 -, - M
l 67
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Individual / Simple Series

Ex. 1: Calculate Mean, Mediam and Mode for the given data
Marks 25, 15, 23, 24, 27, 25 23 25,
Solution : Calculation of Mean, Mediam and Mode

20

1. Arrange the series in ascending order

Sr.  |Arranged
No. [Series M
: 15 Mean (Direct - Methord ) 4=~
2 20 .
" . Where TM stands for the total of values /items; .
i 2:; n stands for number of items ; ‘a’ stands for average /Mean / Arithmetj;
2
Ef,, 25 Mean.
7 25 Substitute the value in the above formula.
8 27
9 40 o=223 2478 Marks
l Tm=223 9 _

3, Calculation of mode (Z)
Most repeated item is called mode.

2. Calculation of Median

th
M =sizeof(§%]—] item ,

th
=sizeof (?—;—1) item

= size of 5™ item
. Median = 25 marks

times,
so mode = 25 marks

Ex. 2 : The following are the marks secured by
and Mode
Marks 70, 80, 60, 93,

Solution : Arrange the series in ascending order
1. Calculation of Mean

42, 63, 60, 43, 37.

=ﬂq =60marks
10

.. By observation 25 repeated thrj

10 students. Calculate Mean Mediy,

|

B Rt . SR s =

o 2. Calculation of medlan 3. Calculation of mode (z) Most
S.I;Jo. M:;r;s repcated item is 60 which
th .
+1 repeated twice
g :g M = Size [112—] itemn
4 22 z = 60 marks
5 0 th
10+1
6 60 = size of [-—'] item
7 63 z
8 gg = size of 55™ item
9
10 93 R 5™ item+ 6™ item
Tm=600|  SEEO T
_ 60+60
2
= 60 marks

median = 60 marks

Ex. 3 : Calculate Mean, Median, and Mode from the following. Marks obtained by
seven students are as under.

Marks 103, 96, 131, 150, 114, 124, 103.
Solution : Arrange the series into ascending arder
S.No. [Marks 1. Calculation of Mean 2. Calculation of Median
1 96
Im th
2 103 a=— . n+l) .
3 103 n M=S:zeof[ > ) item
4 114
5 | 124 72 "
6 131 7 = Size of(--—-—7 ; 1] item
7 150 =117.285marks
Zm=2821

=size of 4™ items

3. Calculation of Mode (Z) Median =114 marks

By observation 103 repeated twice
. Z =103 marks

Ex. 4 : Find out the Mean, Median and Mode with the help of given values.
Marks. 54, 70, 55, 40, 30, 73, 64, 70, 75, 62
Solution : Arrange the series in ascending order

69
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. Calculation of Medj ‘h\l‘
S.No.] Marks 1, Calculation of Mean 2. m

ANO.

1 30 : n+1)" !

2 40 ,,=Eﬂ M =size of [—2——) item

3 54

4 55

5 | 62 Bl o[ 1041)" |

6 64 10 =sizeo item 1

70 = 59.3 marks 3

; 70 =size of 5.5"items

9 73 =62+.05(64-62)

0] 7 —62+.05(2)

Im=523 —62+1
M = 63 marks

3. Calculation of Mode (2)
By observation most repeated value is

70 (repeated 2 times)
. Z =70 marks
Ex. 5 : Income perday of 10 families are given below calculate Mean Median awf
Mode

Income 125, 240, 510, 525, 400, 450, 130, 400, 240, 150.
Solution : Arrange the series in ascending order
S.No. lincome | 1. Calculation of Mean 2. Calculation of Median
1 = 112;5)’ - ' n+1)"
2 130 n M= size of [_Z—J item
A B _ 3170
5 240 10 . 10+1)"
6 400 =Rs. 317 - sze °f( 2 ] e
7 400
8 450 =size of 5.5" items
? 510 =240+.5 (400 - 240 )
01 525 = 240+5 (160)
Zm=3170 M=Rs. 320

3. Calculation of Mode
Series is bimodel because 240 and 400 both occurs two times
That means mode is illdefined.

70

L SRS RISS

SR P

syt aford
eeueed wifeah 4

Ex. 6 : Find out Mean, Median and Mode from the following data.
Gize 6, 10, 12, 14, 10, 12, 18, 12, 10, 20, 12.

Solution: Calculation of Mean by short cut method.
ut deviation from any item (we take 12 as assumed mean)

Find o
S. Arranged sdx
No. | Siries dx 1. Mean =x+——
1 06 -6 n
2 10 -2 where x is assumed mean.
-2
2 } g 2 vdx stands for total of deviation from A.M.
5 12 0 n = stands for total number of items
6 12 0
7 12 0 - 124 &
8 12 0 11
AT HEE
11 20 8 = 12.3636 unit
] Tdx =4
2. Calculation of Median 3. Calculation of Mode (2).
th By observation 12 repeated
M = size of (1‘;—1] items maximum (4) times
Mode = 12 units
. (11 +1]"’ _
= size of 2 items

= size of 6™ items
Median = 12 unit

Ex. 7 : A Class of 15 boys and girls was given common intelligence test and the
following marks were obtained.

S.No.1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Girls 90 75 74 75 55 52 13 30 51 64 60 58 69 70 72
Boys 46 43 15 35 56 60 64 8 80 75 71 56 55 49 48
i) Calculate Mean Median and Mode for both the series
ii) On the basis of these series prove that who is more intelligent.
Solution: Data Arranged in ascending order
7
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Solution : Calculation of Mean

Mode = 64 units

a;" m % .
/___——;:'—— 1. Cn]culall'on Of Mean 2 Calm] : I R >
. 2 3 a 0“ A
- 0 N
Peviation | s T (g . iR v sy afom?
[rom = F-ﬂ n h{ - slze Ot n+] Ih
477 }J ; Sr. Arranged 1. Mcan by short cut method
g 60 +-Z- h\' No. | Series dx/60 )
-9 = - Edx
8 101 15 : 1 ) 1 40 -20 a=X+—
5 = 60 +47 Size of (*i*\l ol | 2 ) =2 )
- _J ] i 3 50 -10 -14
- = 60.47 marks [ 4 53 7 sl o=
Slze of gm ; 16
i M = temg 3 | 5 53 £
4 64 ma rks, y 6 57 3 = 57.4375 unils
9 7 57 -3
10 3. Calculation of Mode 8 57 -3 2. Calculation of Median
12 |108 74 repeated twice, so mode is 74 markg il 60 0 -
2| 74| 14 - 10 60 0 _—
13 74 | 14 [ n 60 0 M=sizeof | —— | [tems
0
1 R (s & 3
15] 90 ] 30 415 63 3 16+1\"
Tdr=7 ! 15 63 3 = size of items
- §
Boys dx i 16£x = Boxd _2401 =size of 8.5"ilems
= .9 = ' . th i ih g
Marks Deviation 1. Calculation of Mean 2. Calculation of Meq; = X = size of 8" items + .5 (9" items - 8" items)
= “’j’;‘ =35 13 % {1 3. Calculation of Mode -57+.5(60-57)
¥ a=55+— : n+1)" ‘ by observation mode is 60. =57+15
35 | -20 15 M =size of [——2—-) itemg & - 58,5 unis
43 (-12 =55+ .87
:g :3 = 55.87 marks ] lh Ex. 9: Following are the variables 100, 104, 80, 64, 72, 48, 64, 52, 64, 94, 86.
49 6 size of (_5_";1) it Calculate Mean Mediam and Mode for the above.
55| 0 € fems § golution: S.No. 1 2 3 4 5 6 7 8 9 10 11
56 1 size of 8™ items Arranged series 48 52 64 64 64 72 80 86 94 100 104
gg 5], M50 miacks { 1. Calculation of Mean 2. Calculation of Median
64 9 ; _Zm th
71 | 16 107 3. Calculation of Mode ' . n=— M:sizeof(n—;_l] {hermi
75 | 20 Mode 56 repeated twice, so mode is 56 marks 478
80 | 25 BET 1n+\"
85 | 30— On the basis of avera i : ; - '
ge marks of boys & girls G - = i = size of item
Tdx =13 intelligent then boys. yscg irls are m, 75.27 units
el thi
Ex. 8 : Find out Mean, Median and Mode from the following figures. i ;l:i:ft: e
57, 60, 80, 40, 60, 65 43, 63, 60, 53, 57, 63, 53, 57, 60, 50 3. Calculation of Mode
- By observation most repeated value is 64

kil

Scanned with OKEN Scanner



IS ..,

ammivs wifead)

Ex. 10 : The following are the ra
a0, 28, 27, 28, 40, 3§, 41,

Solution : 1. Calculation of Mean 2. Calculation of Median

T vy
infall in Nagpur district in 10 days. R“m .
39, 31. Calculate mean medlan and mode ,

Sr. | Rainfall By direct method -
No. | (inm. m) dx/30 m M=slze of ( ] ltemg

| 17 | -1 1= — 2

2 27 -3 n

k| 28 -2 319 1041\ ‘ ]

4 28 g 0 =sizeol | 5= | itemg

5 30 .

6 3 1 ol mm =size of 5.5™items

Z 32 g By short cut method- ) 5% items + 6™items

9 10 10 a=x +Eh_i._r 2

10 H 41 11 n 10431

Im = =19 = =30.5m.m

- 30+E K
10
= 31.9 m.m.

3. Calculation of Mode = most repeated item is mode . Mode = 28 m.m

Discrete Series

Ex. 11 : Calculate Mean, Median and Mode for the following
size 6 7 8 9 10 11 12

f 5 8 10 12 7 6 4

Solulion:

1. Calculation of Mean 2. Calculation of Median

Size | [ [dx/9 | fdx |cf
6 [ 5] 3(-15]5 . =Y+Lﬁi‘ ne1 )"
7 8| -21-16]13 M=size of S items
8 10 -1 | -10]23 10
9 2 0|3 =9
10 l'7 (1) 7 |42 { 52] _ 5241\
= size of items
n|e| 2| 12|44 =9-0.19 2
] e = 8.81 units size of 26.5™items Lies in of
n=52 Zdx =10 35 whose corresponding|

value is 9
“. Median = 9 units

maximum frequency -- Z = 9 units.

— R dfra ot whom
Ex, 12 : Calculate mean median and mode for the following distribution
Size 2 4 6 8 10 12
Solution @
Size | [ mf | cf | 1- Calculation of Mean 2. Calculation of Median
=2 1 6 12 6| Mean by direct method "
1

4 8 32 | 14 m - n+l)

6 | 16 96 | 30 ﬂ'-'—"f M =sizc of 2 items

8 15 120 | 45

10 13 130 | 58 _462 641"

12 6 72 | 64 64 =size of( 2 ] items

n=64 ZImf =462
) =7.22 = size of 32.5™ items

Which lies in Cf 45, Corresponding
value of which is 8

3. Calculation of Mode, By Grouping Table et

Grouping Table Analysis Table

Gize | f [Freuenc S5.N. | Size _
2 61 = 1 6 By grouping and
4 s.]m- 40 2 6|8 analysis table mosli
6 16J]31=24— 39 3 |-18]10l12 rcpealeg .r;ze is 6 which
8 | 15 ) 44 4 6 4 |2 | repeated 5 items.
10 13-119 28 (344 | 5 |6|s 4 .. Mode is 6 units
12 § 64 _ - 6 |els|10
- 514 (21 |12

Ex. 13 : Find out mean median and mode from the following series
size7 8 9 10 11 12 13 14

Size | f |dx/10[fdx | cf | Solution: 1. Calculation of Mean
7 5| -3 -15 5
81 812 (16 | 13 Bfdx
9 ]112] -1 -12 25 a= X+——0
10 | 22| 0 0 47
mf 7f1 7 | 54 7
12| 6|2 [12 |60 =10+ =2
13 3| 3 9 | 63
14 2| 4 8 65 =10-0.108
n=65 Ifdx =-7 i a =9.892 units

75
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Tabl . Calculation of Mcdlarx | efa wifrard) #Am vt nlmﬂ
CGrouping Jable ————r
P —— n+1 i} r’—/;;— ..-—'l-—"-‘lrl“-c;( J { Size | [tem Contalning Max. :J" ‘tl’
- NCY LR Eh : p r 4 . . 1
e llrr = _L _‘ I - 0] M= size of [ 2 ] iterns ﬁp‘_‘; | —— ) 6 - fro quency " nny
—‘]'7 = i 155 mﬂ_] 13. 27 L
-‘ J 13‘ 25 'ﬁﬂ 3 ] 24 1 M 3 l
3 o ] 20 12 65+1)" 160 | 17347 H 7| 100 v
o | 12914, 1 sof | ——| Ite o1 2047 1] . M re viv] (v 3
0 29 KED =slze 0 2 ms [ 23 43 60 1ol 1 N el B Y L .
! LT] 1'] N ] 35| | 14 N s 17;]401-] 2 :l 1 a7 164 Y1 Y !
12 PIRED . 3 " = size of 33™ilems 165 ”-] i o ¢ 165 o ;
13 3 5 - which lies incf 47 Wl‘IIJS,l:cul-cg,.pm,,“:ll 166 04 ] 13 4 166
14 24 value Is 10 ny 1681 A4 168

|
Medlan = 10 units By analysis table size 163 occurs maximum times (6) ..mode Is 163 cms.

/\rulysisTablc

‘ 5 T3 [4]5 |o | Total i i

;'" L 3. Calculation of Mode Ex. 15 :;z';?ﬁ':i?;;';:l:m obtained by the students in Maths (out of 100) Calculate
8 X 1 From the above analysis table we i Mear 20 25 30 40 4

9 v v 3 that 10 occurs maximum number of timg, | Marks = ; : 5 50 52 56 60 62

1w |viviviviviv] ¢ hence modal size is 10 or by observatig, f| No.of students 0 17 19 23 9 7 5 1

1 VIV 3 item10 having max frequncy so mode is 1pll  golution Calculaton of Mean, Medlan

12 v 1 units. i, L. i

13 @%4‘2‘; rfjs,:] dz Calculationof Mean 2, Calculation of Medlan

14 gg 7| -20 [-140 9 n-x+5m_x oy th

415 | -150 | 17 n M = size (__
Ex14 : Find out Mean Median and Mode from the following data . 30 }2 5| -85 34 - sizeof | =5 item
Hight 155 158 160 161 163 164 165 166 168 40 19| o] ofss -45+[_"_
No. of persons 3 o 14 20 23 17 1N 9 4 43 23 5| 115] 78 100 10041\
SO' t ) ?2 9 7 63 87 =45 - 7.8 = size of 2 item
then 1.Calculationof Mean 2. Calculation of Median 56 741 11 77 | 94 =44.22 marks = size of 50.5M;

Size | | Jdx/163 | fdx | cf %0 sl 15| 75 99 -BIZEION 0.5 e

55 | 3] -8 24 3 n=x+zfdx a1} 63 1 17 17 |100 which lies in c.f. 55 whose
158 | 10| -5 -50 13 n M =size of =i items jn:lﬂ“— Tdx —78 corresponding value is 45
160 14 -3 -42 27 i Median = 45 marks

161 | 20| -2 40 | 47 -70 . f_ 3. Calculation of Mode

163 | 23| o o | 70| =183+ 17 111+1 By observation size 50 having max - _

164 |17} 1 17 87 e =size of (-T itemg | 4 g max - frequency so Mode is 50 marks

165 | 11| 2 2 | 98| =163+(_63) ‘

166 | 9| 3 27 | 107| =163-.63 = size of 56™ items which }| Ex 16 Calculate Mean Median and Mode from the following data

168 | 4] 5 20 | 111} _162.37Cms lies In cdf_ of 70 whose | Marks 10 15 20 25 30 35 40 45 50

n=111 Ifdx = -70 corresponding size Is 163 Frequncy 4 5 8 12 15 10 3 2 1
Median = 163 cms Jution :
3. Calculation of Mode by grouping table So
Grouping table

76 =

= N
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/Cﬂkul-‘“m nf .\!(‘.\TL 2. Ca]mL N N
Marksfi TS ! ‘_.Lt_- as :-———L:M' xi Ml\i '-
- = — .
r.———-‘.‘z-__,_:r—"" 16 4 n M= size of (LI:J- L] ' 3. Cal(,"lll-ﬂlf)ﬂ of mode by grou m ﬂm M
"5‘ 5[ -3 5] 9 2 it 8 — requency i hii
‘ ~J
.16 (17 -33
ZD lg f -:2 29 =30*(-56)’5 b ’% B;U’ : 2 . 5 By analysis table class 60-70
2'3 5 0 044 = size of (.ELO:J th 4 58:30 4_l 6-T 13— occurs maximum times (6)
2 || 1 10 |54 «30-275 2 il’ry‘ 30-40 7...1 - ] S therefore modal group is 60-70
o |3 2 6|57 = 27.25 marks = size of 30.5m 40-50 131 11 317 N -
45 2 3 6 (59 which lies { b ! |50-60 | 187 .l 55
1] 4 a]60 ned, 2070 il Kr= ] -
s (1 > correspondin Wh. m 41 59+ Z=L v —1 20y
Zfdx =-33 B valy hoh 70-80 17 A 2f. — fo—
) | marks. ¢ 1‘% | 17090 | 9 l 261 oo 50 v=h-h
| i i 15
3. Calculation of Mode 90-100) 6 b } 604 24-18
= _ = —_—
By observation item 30 having maximum frequency mode is 30 markg Analysis table ) 2r24-18-17 )
. 1 ]2 |3 |4
Continuous Series "':;; - 5 16 |Total 60,5710
- 48-35
Ex. 17 : Calculate Mean Median and Mode from the following data g'zg - =60 + 4.62
Marks 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 9¢ 10 0-50 v 1
A ; v| vV
I:ol. oé students 2 4 7 13 18 24 17 9 6 ggg ol ol v 2 Mode = 64.62 marks
olution :
2. Calculation of Median 0-80 v| IV 3
m —55 0-90 M
marks | f | mv |dx 5 fdx |cf (n th 0-100
020 | 2115 . =12 M =size of -i) item
20-30 4125 -3 50 6 Ex. 18 : Calculate Mean Median
and Mode from g
ig-;g ]; 35 2 |14 13 o 100\" Monthly 300-325, 325-350, 350-375, 375-400 the following frequency distribusion
50-60 |18 .3,2 -(11 -13 ii mseol{y) T Income in Ks. , 400425, 425-450, 450-475, 475-500
60-70 12465 1 | 24| 68| Size of 50" item which lies in : i 17 80
c.f. 68 w o . 227 326 248
gg_gg 1'7; g g 123; gi corresponding class is 60-70 i.e. median ‘}:lli.n Solution : Calculation of Mean and Median = ?
90-100| 6|95 4 24 | 100 L-L ¢ Income | f Im.v B87.5dx |[(i)25 [fd
== u, & ix | cf -
L Fu=62 Mk i 99,350 el o 0 =i 2 1. Mean by step deviation method
o ) 2( 34| =2 Efdx
1. Calculation of Mean - 350-375 80 1362.5 -25 -1 . a=x+ Jdx .
3fd =60+ 77 (5040 el =1 3 0| 32 .
1 X . & 5 25 1
iR - 60425 50 (248 1375 | 50| 2| sse| oo 38754020 x25
il iy 450-475 | 88 |462.5 75 i ol 203 1000
5+ 62 mar 475500 | 9lasrs| 100 | 4| "3 el = 387.5 + 24.825
= 61.2 marks n=1000 Tfdx = 993 Mean = Rs. 412.325
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, ik , i et wifrf) dAra syt afema
4 = 2. Calculation of Median N A ———ate Mean Median and Mod
W, R A / fdx | df ; § =71 : Calculate V"¢ ode from the following data
ages m. 75 |1 /10 " "i § Ex o 0-10 10-20 20-25 25-30 30-40 40-50 5060 60-65 65-67.5 67.5.70 70-80
40-50 11 [45 [-30 [ -3 |-33 :1;' M = size of ) item Wag®s "0 15 10 13 30 312 9 9 p . p
50-60 |23 |55 [-20 [ -2 |46 (o
60-70 40 |65 |-10 | -1 [-40 ;: 200 th 50|ul10:'__'._ 1. Calculation of Mean
70-80 |60 |75 oJo|o0 |1 = size of (——J item — | /! d Xfd
30-90 |35 [85 |10 | 1 |35 [169 e ) ages | ! MV s o | fdx |cf ;..,,J’;ﬁ‘,
90-100 (16 (95 [20 [ 2 (32 | 185 = size of 100™ item which lies in el 570 10| 5 -gg :; ::g ;g
100-110 2 102 ;Jg 3 g: ;g; corresponding class is 70-80 med class 10-20 15 ;g '20 2| -46| 48 =45 ,'_8(1,10
110-120 11 23 i 155
- -30 -
=200 Tfdx = -1 oM=L+ 2 =) 2040 |30 oy -l B e £ 4 =45.5.55
1. Calculation of Mean 43’23 Zlss | 0| 1| 2tfia Rs. 3045
80-70 50- 65 | 20 | 2| 36]149 |5 g ,
o =70+ (100 -74) 63_23 12 13| 3| 1|ss culation of Median
70- = = th
o =-86 - i
-1 =70+ (26) 2155 Ifdx M =size of (2) item
=75+ﬁx 10 60 f Mode by inspection
culation o ; 1
= 75-0.05 i rrllog:’! class (40-50) having maxi AT (ET _
= Rs 74.95 ncy 2 ) e
freque
3. Calculation of mode B ing tabl = size of 775
Fl::q:e:l; —L P By analysis table modal class is 70-80 Z=1; + fo_f ifz ik which lies in cf 78 wl:?m :
TET . : 4 > . fi=f P (30-40) median class ose corresponding, class =
40-50 |11 -] 1~ Jo ; 32-30
34 - Z=ly+ =i - 10 N
e 423:] Jes | 7 1231 2h-fo-fa | =40+5232-30-21 M=p+l2h,
70-80 60~]m°'} 95: . ]135 60-40 T ETas 7 g
- — = =70+ —— x10 = 13 40-
prs0 185 gis mar *2x60-40-35 13 =30+ 2L 77545
90-100 16— - 60 30
100-110| o ] 5 ]31 2010 - 40+1.54
- x
110-120| 6] 1] : S Z = Rs. 41.54 =30+35%(29_5)
Analysis table
=70+4.44 = 30+9.83
Class having No.of times Mode = Rs 74.44 Rs, = 39
fnaximum frequency |class repeal| ede : 2 83
40-50
50-60 v 1 Ex. 22 : Calculate Mean, Median and Mode
60-70 v v v 3 ; e ¥ 3
70-80 || v [v]v v 6 Age 10-19  20-29  30-39  40-49  50-59  60-69
80-90 viv| v 3 f 6 15 12 10 6 3
0-100 N 1 Solution : For calculation of mean, median, mode convert the series into exclusi
e by substracting 0.5 from lower limit & by adding 0.5 in upper limit. tve form
! 110-120
k 82 83

G Scanned with OKEN Scanner



esrainifam ol eed

bl wgfigy """l"

T ]
o |4
DU I
LY IR
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‘ _F

MV
45
N
1n
A4 5
nn
h' ]

i/

e
70
"

(1
1
Pl
W)

" Cnlh Ill.lllun n! Menn

A=
"

-~ M%) 1
h/

Al
0

~Mh

= .50,

mean = 18,20

1 fily
L

e ]l

)

2

70
yuvarn

peter [ fedn | el
BN
1 In |2
( 0]
| 10149
) 1214
» 1 Y fi?
,/f’l '"4’

A nl:ul.nllunnhmuluIuy,nmuplurhllvlt'

2. Caleulatiom ol Mel)an

. N ih
M = nlre of : J Hen

('}7 "I"
4 "
w alze of ] mn

wulzoof 26" Hem [lew fn ¢ LA i F”
whione mmmprmalfuy, clavs 19 295 'Wq

] l,
. M=l b AL (i1~ 0)
| / H
=200 'lw'r,’l-" 29.5 (26 21)
“295 “:;ﬁ or  29504.16

M « 39.67 yearn

'rom the above analysls [able the may
frequency s apalnat the group 29,6595

- f" “'f"f‘l

‘ﬁ_i‘b-.

E’ TN A s modal class 18 295 - 39.5
i I"') r l'l ) | -
noun|1s a7 (179 5 Pl 4 fi = Jy 1
0.8:090 (1271 ga:t 0 (137 YU f
195495 | 1) - 15 IQH
15590 | 6] . 19 12 m B
".'),";.(.'J.r,7__:)_;‘J - «3084 oo %10
f\lmlynlnlnhh- [ - J .
S R i (il o ey "2"!“' r F s "”
12T [0 T6 No ol Tiems 2425
_ Jann repert
RAZLEN I I A I =951 210
195295 (v [vIv]ov 1 I
29.5-09-H vivivv| v ] = 295030 = 005 years
‘l:)..:?-d:),.'l v v |V J nince Made In beyond modal group so we
:":é:’i?‘ ,_J v I apply another formula, or  Is more (hap
LA L ]
S Sy b0 we apply another formula,
. /
7-1. L o 4 100 ,
h! /) : e 151 <10 =29.54 T 29504 =335 unlis

:a_

04

—

‘"i I?"‘:‘

o v wpedvefy atverriy

Totate mean, medlan and moda for the following data
L [ L VAR YT T

I'e AR cel

o
e b A

/ anl platlon of nean, median and mode (st convert the below serles Into

” glution frenjuenn y distribution,

lln“"" ) '
7 M v, :Iv l iy rf_f‘ Lo Caleulation of Mean
L ho| W ARy %
jo- 2 l‘j ;,, 20 |2 74 lh Y /"”4
2040 qolm |0 a0 ] b
A0\ s | o o] of o7 sy 30
4050 a7 | {10 |1 |77 |12 1'""’
701! w | 8|27 |
) 9|7 30 1 ) - 46333 un
70 10 alms |40 A | 10 | 150 AN anit
B0 e = 20 '
| n-19 2. Caleulation of Median

Caleulation of Mode
pyation class 40-50 having

‘ql[fl'”‘yy

h
3 M = 8120 of ('}'] ftem

I’ obser
maxlmum fr

' Mmli‘l group s 40-60 , 150 th
Y] [1 /u = plze of | - ‘7 o "pm
pormul ZelLl4 2/, - e -
/ fo=f = nlze of 7% lem
41 -40 which les In ¢f 97 whose class is 40-50
=404 - - 1()
2#41 ~40-27

I, =1
M= L+ 2.1 (1 ~c)

/
S s
=40 ¥ ———=(75 - 56)
=40+ <
ot =40 4 —-(w)
« 404 0,67
= 4044,634

7 = 40,67 unils,
Medlan = 44,634 units

Ix, 4 ¢ Calculate Mean Medlan and Mode from the following

Marks (above) 0 10 20 30 40 50 60 70 B0
No, of students 150 140 100 80 KO 70 30 14 0
golutlon : Conver the serlea Into continuous serles

05
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ccammpdbhcn — TN e ot e
Claws |1 MV [dx [0 1 (dx _‘J‘ 2. Calculation of Median \ /.—C—;l'c‘“—h'.’ Mean, Median, WMode from the ’,J:}”:%
010 [10[ 5 |30 [-3]-30]10 Vo -y , T
10-20 {40| 15 |-20 [-2]-BO| 50 M = size of [;J jterns s (B8 TS ) b than ?“J f’J “ 80 190
2030 {20 25 |10 [-1]-20| 70 Si«w A cars 8 20 30 7a s
30400 35 10 oo |70 en D N*’;ﬁ’f‘ FirA corver! the wTies 1789 erclyan e form
40-50 |10 45 |10 | 1| 10] 80 150 o “
50-60 (40 55 |20 | 2] 80| 120 = size of ( 5 | Mo s 11 '4’., f’}',’) 'ﬂo]f-ﬂ c.; 1. Caloulstion of SMepr,
60-70 [16( 65 |30 3] 48] 136 = size of 75" itemn lies in of B0 whose .20 ? llrj -;U 2 (-241 20 G= 7.2-&__(3, e
70-80 |14] 75 [40 | 4] 56] 150 asg & 520 |12|% . - =
_ (40-50) Hora I E N IR I A
n=13 g (40-50) median class :;‘I)J 20 |70 2;) ; :j ;) 5.4
,') z 2 1 = —_—3
1. Calculation of Mean L -1 30_103 10 |90 1 4V 4_( 2 P
2 ety =85 "=t Lfds =24 =503
P a L 40 2 Calculstion of Median Ps. =53 (cores)
i 40 + 22875 _79) (aY.
J'Sfiﬁ-érlﬂ !g-sizz'-””_z') ilem 3. 3’!:}7’7;2"1:3’}’_‘]?7-:_,!4_,6 =
10 ’ mezri freguency
25 o4 -404—1-6(5) o0\® e
+ T .. — (%J item . Mode :1_:-2;'1 :-:’ &e
- 3544.267 , o fa
S Median = 45 units size of 40" item which lies _
e = 254 o goy)mr,dxzn class 4050 =50 212 o
3. Calculation of Mode by grouping table L, 3r2-12-2
k = “"—'_‘m_‘} 1%
Size il 4 ’__ 4 2 51 Fromthe analysis modal group is not deg M=k J e o P 0
0-10 |10} .. 5)-72
10-20 4()..[ 50 ] 707 class (10-20) & (50-60) both repeated ¢ 40
20-30 | 201 60 60- tlimes s0 series is bi modal) lwnceweapp}] 2_4_0..,60 (40-20) 3‘2
10.40 U-—J 20 R % this formula =
40-50 | 10 50_] L ] 50-n Z=3M-2 20 20) e
50-60 |40 ] 56— ] 66~ Mean = 3(45) -2(39.267) =40+ Mode =Fs. 5286 (crores)
60-70 {1671 44~ - 70 = 135 - 78.534 &
70‘”0 |4- o 5(/49’ u 'ls 404_-
Analysis table R ’
Class [I 12 [3 [4 |5 Jo [Jotal = 4041333
TSN B B4 B 4 2 Rs. = 5333 (crores)
1020 |v|v|v | p
20-30 v v 2
:ggg y . 2 fx 26 The following data relates {o the profits made by cocler compz=y = Nazpo=
50-60 |v | viv] 4 Profits (lakhs) Rs above 0 10 20 30 40 50 D
50-70) viv] 2 o, of companies 238 211 180 93 14 20 9
4l =4 Solution : Convert the series into exclusive form

e N

€7
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carraTias wifead

&Era oyeitedy

Profits| 1 M.V[IY4 [/ [ dx]| ef
510 7] 5] 20| 2 |51 | 27
10-20 [31 [15 |10 | -1 |-31 | 58

20-30 |87 [ 25 o] 0 0| 145

30-40 [49 |35 |+10 1 149 | 194
40-50 |24 |45 |+20 2 148 | 218 L,- L‘I
50-60 {11 |55 ] 30 | 3 |33 | 229 M=L + 7 (m-¢)
60-70 | 9|56 | 40 | 4 |36 | 238
=238 Tfdx = 81 . 30-20
1. Calculation of Mean =20+ 87 (119-58)
dx .
a=X+Zf‘><l =20+ﬂ9
n 87
25 81 i =20+701
ot Rs. = 27.01
= 25+3.403 Rs.=28.403
3. Calculation of mode Grouping table
i 3 4 5 6 .
Profit 11 . 2 = By analysis table modal class is 20-30
0-10 {2777 5g | 145
vseed] bR S Lo B Ua —n+—hith
- T136 . g 160 2F_ f
30-40 |49 1 17 ] 84 | _] h=h- 12
sofid=iu 14| | oz
60-70 | 9 il 2x87-31-49
56
Analysis table - =20+ o a1- 29 <10
i Total 56
0-10 ~ o T =20+=—x(10)
10-20 v lv|v 3 o4
20-30 [~ v v v v 6 = 20+5.96
30-40 | M [YIY] 4 Z =Rs. 2596
40-50 1
50-60
60-70
Ex. 28 : Calculate Mean Median and Mode for the given data
Temp °c -40 to -30, -30to-20, 20to-10, 10to0, Oto10, 10-20,
No. of days 10 28 30 42 65 180 10

Solution:- Calculation of Mean, Median

2. Calculation of Mcdi‘«m\é

238

M = size of (T] (m) item

size of 119™ item lies in ¢
group of (20-30) med class

f]qs'.

20-30 |

FAa et afm

th
365 .
M= size of (—2-—'] item

garreT T '

T MV ] dy [i [dx Jcf
ﬂ/ﬂg/ﬂ)’%’ 3530 |3 [30 [10
30 to 0 |28 (-25)|-20 -2 |-56 |38
3010 0 |15 [-10 [-1 |30 |68
20t0° s s o [ofo i
.10 to 65| 5 [10]|1 |65 175
0 toig 180| 15 |20 [2 [ 360355
10-30 10| 25 1303 [30 |365
ﬁ'f—';ggg fdx = 339

5, Calculation of Median

ize of 182.5th item which lizs in
sl

=L

L +=2_1L(m-c)

10
10+ 22 (182.5-175)
=10+ 180(

10
_10.38.(17.5)
=10+ 755

=10 + 0.42
=1042c

- Calculation of Mean

a=1+§&xi

n

==5+—x10
365

=-5+929
=4.29 %¢ mean

. Calculation of Mode

By observation modal group is (10-20)
h=f :

—_— X

2/, - -h
180-65

2x180-65-10
=10 +4.04

Z=14.04"¢

Z=L1+

=10+ 10

Ex. 29 : Compute Mean Median and Mode from the following
: 20-30

10-20
15

Age 0-10
No. of person 20

Solution : Computation of Mean, Median

18

30-40

n=15

age | f M.V [dx35 i/10 | fdx | cf
5.10 |20 | 5 |30 (-3 [-60] 20
10-20 15 [15 |-20 |-2 |-30| 35
20-30 [18 |25 (-10 |-1 |-18) 53
30-40 |22 |35 0|0 017
40-50 [25 |45 [ 10 (1 25100
50-60 {10 |55 |20 |2 20)110
60-70 | 5 |65 [30 |3 15]115
Zfdx =—48

40-50 50-60 60-70
25 10 15

. Calculation of Mean

Zfdx

n

E35+:4;8-x10
115

a=x+ xi

=35-4174
=30.826 years

89

G Scanned with OKEN Scanner



i

_—l aifeTd) Uiril]
- ”'1""ﬁm .
[ Median 3, Calculation of Mode —
. edic '
2. Calculation © N By observation class having ., h
ny . frequency fs modal class e (40{"[,] *'ml,," 8
M = size of 3 ilem i j!
h Z: L’+—-2-7-—I—j_-_/."_}__xf 3
I - - §
115 . 1 0 2 —1
= size of [—-?:') itlem ‘
o d0s 2522 " i

lies in ¢f 75

i f 57.5" which
size 0 (30-40)

whose coresponding class is

L,-L
M=L po2 2 (m=c)
! f
40-30
_an o 0= 575-53)
30+ = (
10
=30+—(4.5
3 +22( )

=30 + 2.045
M = 32.045 ycars

2%25-22-10

=40-0»—:lx10
18

=40 + 1.67
Z = 41.67 years

Ex. 30 : Calculate Mean Median and Mode of the following data

More than 10 20 30

Frequency 115

40
103 88 68

60 70 80
23 13 3

50
43

Solution : First convert the series into continuous series

Class | £ MLV Jdx %0 fdx| cf
0-20 12 |15 30 -3 [-36] 12
D0-30 |15 [25 |[-20 [-2 =301 27
ho-40 po |35 |-10 |1 [-20] 47

4H0-50 R5 |45 010 0] 72
F0-60 RO |55 |10 |1 | 20| 92
(0-70 [10 |65 |20 |2 | 20{102
70-80 |10 |75 (30 |3 | 30j112
B0-90 p3 |85 |40 |4 |12 |115

n=115 Sfdx = -4

a=x+

1. Calculation of Mean

x|

3fdx
n

=45+ix10
115

-15+-0
115

=45 - 0.35
= 44.65 units

araa i

¢ alcul

ation of Median 3

aifrrdt By g brdhr Siewm

Caleulation of Mol

th By wobservation « lase, comlpining
M size of (EJ jtem mazimum [requency is 80 %) je. prurlel ,L,,_,.'
“ 2
i Z'-‘f,, 4 2//1 I/‘/ 7
- pize of (J;‘)] itemn oS
\ o - . (
w40 2529 19

ize of 57.5% stem [t lies In c.f, 72
5 r;“,ndjn;; class 19 (40 -50) median

' 2,25-20-29)

cores 5
|ass Iy 1) P
cla L}—LJ( | 5‘)-40110
Muly =27 m-c
/ 404 %,w
404 —5%'5—42(57-5'47) “40 45
7Z = 45 units
10(10.5
=404 "(‘_l
25
=40+ 4,2

M =442 unils

Fx. 31: Find the Mean Median Mode from the following data

Class 47
f 12
Solution :

8-11 12-15 16-19 20-23 2427
23 40 65 17 3

Since there is an inclusive class interval distribution we shall convert it into

exclusive form by adding.5 and sbstracling,5 1o upper limit and from lower Jimit
respectively
[Class f [MV [dx35] /4] fdx| cf| 1. Calculation of Mean
5575 (12|55 |8 |2 [-24 12 Ifdx .
75.11.5 (23|95 |-4 |1 |-23|35 B
11.5-15.5 [40 [13.5 | 0 0o |75
15.5-19.5 |65 |17.5 | 4 1 | 65 {140 2135421,
10523517 |215 | 8 |2 |34 157 LTk
2352753 |255 | 12 |3 |9 [160 =135+ 1.525
n=160 Yfdx =61 = 15.025 units

90

91
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ilifra trpivedy ,'M

» atl o Mode
2. Calculation of Median 3. Caleulation « e
: By dsapection clabs having m
" frequency s modal clasa Le, 155 |, 1‘1“'
M = rize of 5 ilem Py P}
2ol 4 mrdmthe
160" 2fi-h- i
m aize of ( ?‘] items r (,f;/m »
w slze of BO™item [t lles in of. 140 @159+ 2%05-40-17
whose class Is 15,5 (o 19.5 med class . ﬂl’j_ii_
Mol L"S !'L(m- ) 130 --57
d 100

54 l,t.—)"r.;_" ]fi

1R
«185, o

=15.5 + 0.3076
M = 158076

[x. 32 : Find out Mean Median and Mode for the given series

Note : In (his problem some llems are given in less than and some Items are given |y
group therefore portion of less than will be converted in group and last 3 group will take

5
'(80-75)

as it is,

Solution:

Marks No. of studenls

Less than 10 12

Less than 20 16

Less than 30 21

Less than 40 25
40-50 28
50-60 20
60-70 22

1. Calculation of Mean

{5 EL 10
95

= 45 - 1,053a
= 43,947 units

T P
M

«]15.5 + 1,3698
7 = 16,8698 unit

2. Calculation of Median

2

‘ - th
= glze of (%'1) item

= gize of 47.5™ ilem

th
m = size of (""J item

It lics in .l 53 whose corresponding class is (40-50)) ‘

med class

M:-:LI .|._I:2_;_.L.L(J”—c)

_40+ 50-40

(47.5-25)

10{22,5
=40 + _I_).
28
= 40 + 8.036
M = 48.036 unils

92

A

et 1phedy sftvern

o s _,-l—fd—a',:""'"- (1 % Caleadaticnn of $cufe | g hmersatiom rrerdal o1
=== aA ¢ s Tvarkem trewial clans 1a
s ( MV 0 (x|l | 4050 (having marimum freceney) SRS
¢ |an® e
B -AB 12 .
0 ﬁ’ N 4’ 12 :z 7/ Ly /) fu xi
01 4|19 -. 2 |16 7I| ny I)
10-20 s ) A0 |2
00| 1% | 4|25
2001 4 (35 | - 4 A0, 2R
30-40 45 0 0153 Y a1 10
30-50 |28 ,; 0 20 {73 #28-4-20
60 [20 | 44 5 2
??:.7” __Z-Z_ 05 2 . 10 =A40) 4 ‘;5110
A ) - Sl
/[/'.."'i’-—-——' 2 -0+ 7.5

£x. 33
ote:H

f()fm “10
will take

5o|ul|0n :

as it o,

Jass
C re than 100

¢ than
mz:" than 300
More than 400
500-600
600-700
700-800
| 800-900

i

100

80
70
M)

15
20

1.

Mode = 475 units

Zfd
a=x 6‘---1-7.1
n

-40
5550 4 e
J/100

= 550 - 20

Mean = 530 units

—rr-al i
Class
100-200 | 5
200-300 | 15
100-400 | 10
400-500 | 70
500-600 | 40
600-700 | 25
700-800 | 15
800-900 | 20
5 =200

Calculation of Mean

for the followng distribution Calculate Mean, Median and Mode

alf Pmhlcm is given in more than form and remaining,
refore portion of more than will be

half is simple continuons

converted inlo continous series remaining
’

2. Caleulation of Median

‘ .
m = size of (-Z-J itern

200\
= gize of (_Z—J itern

= size of 100™ itemn it lies in

c.f. 100 whose coresponding class is
400-500

M=L, +b}—l'!-(m-c)

500 - 400

=400 00-2
r o (100-20)

100
=400 4 —— (7
! 70 (70)

= 400 + 100
M = 500 units

93
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3. Calculation of Mode by nlas‘.m
e fdx | of | modalclass is 400-500 having max
Class N LS BT frequency
> 5
100-200 51180 -4 -20 i _y |
200300 | 15 |230] 3 A5 20 Zul,4 Nl
00-400 | 10 [380f -2 20 30 2h-f-h
400-500 | 7O | 450 -t -70 | 100 _—
300-600 | 40 | SN0 0 0 140 24004 ’ (100)
600-700 | 25 | 650 1 25 [ 165 2x70-10-40
700-800 | 15 |70 2 30 | 180 60
SOO-900 | 20 | 850 k! 60200 =400 + : x 100
N - ] 5 -
L ih - = 400 + 66.67

Z = 466.67 units

Ex. 34 : Calculate Mean, Median and Mode from the following data

marks 0-10

10

5

10-20 20-22 22-27 27-30 30-40 40-47 47-50 50-60 60-70

15
Solution : In this problem the class interval are unequal for the calculations the serieg i

17 3 35 18 2 10 5

should be taken into equal interval.

Class | f |m.v [dwi[fdx]c.t. 1. Calculation of Mean
0-10 |10 513 |-30] 10 fdx
10-20 |15 [15 | -2 |30 25 aAsX +—=—x|
20-30 25| 2 | -1 [-25] 50 n
30-40 |35 (35 [ 0 | of &5 -30
40-50 [20 {45 | 1 | 20105 5oy <10
50-60 |10 | 55 2 120(115 =35-25
60-70 [5 65 :3 15 |120 = 32.5 unit
=120 Ifidx = -30
2. Calculation of Median 3. Calculation of Mode
" By observation modal group is 30-40
M = size of [ﬂ] item having maxi frequency.
2
" Z=L+ hi-h x
, 120)" 2fi-h-h
= size of | item
R di =304—2=5 19
it lies in c.f, 85 whose corresponding = T
class is (30-40) 2%35-25-20
10
= =30
M=L.l+[7le(m—c) +70—-4 0

o™ utfrerd A pleoft afromit
"/"’f
40 -0 (450 - 50 L
_30 __{r,- ((v( ) 1 2%
«“ 30+ 4
10 Z = 31 units,
2 (10
30+35(10)

M = 32.857 units

a5 ¢ Find out Mecan,

Mcedian and Mode for the following

Ex. o <5000 to 4000 -4000 ;o -3000  -3000 :; -2000  -2000 to -1000  -1000 to 0
prolits 3 14 27
f ) 0-1000 1000-2000 2000-3000 3000-4000 4000-5000
|1ful'lls 40 70 105 10 30
50hl|l°n . ) 1. Calculation of Mean
/-IFE:"'T— m.v_|dx/100] fdx |c.f Ifix
Profits ~1000 3 [4500 | -4 12 |3 asx+ - x{
b, el B
.2000 |12 2500 f- ‘ =-5004+ 814
3033 10 Joo0 |14 f1s00|-1 14 |36 500+ =75 *(1000)
.2300 i 27 t500 | O 0 |63 = -500 + 19308
-1 1000 40 500 | 1 40 (103 =Rs 143.80
ote 2000 |70 [1500 | 2 40 |17
100 {0 3000 [105[2500| 3 3151278 2. Calculation of Median
200019 %000 |10 [3s00| 4 |40 |28 R
3000 to <0 |30 asoo | 5 {150 [a1s o fn
1000 to = Me=sizeof | = | jtem
y=318 Ifdx =614 2
— 318"
3. Calculation of Modcl ; = size of [T] i
by observation modal group is
(2000,3000) size of 159™item. 1t lies in cf 173
ol med class = 1000 to 2000
Z =.’ +__._l_-—0——)< i B
VT 2fi-fo- M=Ll+[7)f ‘(m-c)
00 + _,J.E?i_ x 1000
= 2000 3%105-70-10 =1000+ 22091000 15 _, 5
2000 + 35x1000 7
- 130 =1000+ @9(56)
= 2000 + 269.23 70
Z = Rs 2269.23 = 1000 + 800

= Median Rs. 1800/-

A

94
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Ex. 36 : Calculate Mean, Median and Mode for the following \‘
class 10-30 30-50 50-70 70-90 90-110 110-130 130-150
f 5 10 18 25 15 7
Solution :

ass { v |dx/20 [fdx | cf
1[1)‘;!(’} 5 1;0 ‘:{2 1515 1. Calculation of Mean
30-50 1040 | -2 [-20 |15 S fdv
50-70 18 | 60 -1 -18 |33 a =X+-S—ni
70-90 25 | RD 0 0 |58
90-110 | 20 (100 1 20 |78 280 15120
110-130 [ 15120 2 |30 |93 100
130-150 | 7 | 140] 3 21 | 100 « 80 + 36

n=100 Yfdv =18 = 83.6 units

3. Calculation of Mode
by observation modal class is

70-90

Z=1,

=70+

iz
2~ fo-f2

25-
704 ———m—— ————x
2x25-18-20

-

7’

50 - 38
=70+ 11.67
Z = B1.67 units

fo

18

‘ﬂqzo

xi

2. Calculation of Median

™
M =size of -'!\ it
ire ¢ 21] item

159]"‘,
> tem

= size of 50™ item which lies in of 538
so med class (70-90)

= size of [

M=L, o+ !1_" !](m—r)
90 - 70

= :‘n . —
25

(s0- )

=70+ 116
M = 8316 units

arr(a

7 wifor!

v gqrd) afverm

e

Cl‘fﬂl"“ Memr

Exercise - Simple series

Median, Mode,

CinRs 30, 00, 40, 50,70, B0, 90, 45, 20, 25
) Incom ored 40 42 45 50 65 60 62 70 B0 75 46 52 55 57 64 76 78 63 6) 1
2) M;,Lﬂ"ﬁm 12 1415 16 18 20 22 17 11 |9 |
3 Mein'i 20 18 22 24 30 35 42 40 41 46 47 45
0 Tt'“": ¢ 0 3 32 42 70 75 T2 82 R 8w 9 95 g
5 » ;;,,n?nm"“ 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240
g m ~2m a0 105 10250230 120 125 10 S0y 210
n m o0 4500 3000 4000 3500 6000 6500 5500 2%00 200
g m 5 0 35 50 60 9 100 75 125 150 200 250
9" p B 2015 19 % 51 30 g
:t:::: 0 MO 42 50 %N BT6 M oM T2 o s 5
e 160 155 157 158 162 165 163 164 g5
0 40 100 120 110 130 45 %5 g
o 13 46 43 35 56 0 64 BS B0 75 Bl 40 %5 43 49 47
o m 10 30 55 6 61 58 62 70 67 8 T2 74 75 73 71 74
S Series Calculate Mean, Median and Mode for the following data,
Dm0 20 30 40 SO O 70 B % 100

(15 12 10 8 4 4 3 5 2 2
5 100 500 300 400 500 600 700 800 %00 1000

[0 B 45 15 2 13 12 0 7 3
e P 1 14 15 16 17 18

f 9 4 5 7 10 9 3
ps % I B @S N .

' 4 14 n 30 2 m m
- " 0 N 4 0 @ D M w1

: . a 10 12 o7 6 1 2 4 2
_t 97
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s s
T n 1 b 18 X \\‘ s wifeTH! BN TR e
I 2 : ™ 020 2030 30404050 50-6060-70
i . - R X 8 5 i 0-10
N . - | m
0 S 5 X 8 s 85 & n . w0 12 = = = - 3
m : . * . 1 f .
2 ) . T 3 E a0 280-290 290-300 300-310 310-320 320-330 330-340 340-350
% = w W 0 ol e & o4 65 66 ; 5) oo 18 35 42 50 45 20 8
, BN X ¥ x® 2 X0 10 s | rslessthan 50 120 190 260 330 400
. ¢ | >
9 m Q0 ~ 100125 130 173200 ) Wagt . 20 40 70 8095 100
1 3 2 1 ; No.uﬂ"hm
i 5 e 2 . < ¥ 1015 20 25 30 35 40 45
-y ™ -~= - I’ I;‘S-"l-han
) m TEURLARSARA LRGSR AR Y §F DN 4
'_ % & i 8 R : . ; No.of students 20 224 465582631644 650653 655
. § . orsunder 10 20 30 40 50 60 70 80
Mm 100200 X0 400 K0 &0 700 N0 | g AgeimE -
b i 15 60
(2 N N %S NN 5 W | Noofperon  ° 0 X G I
Mm 5 10 153 M 3 N B 0 H5 0 | g Markslessthan 25 30 3B 40 45 50 5 60 65
t . U « B R v 2 5 2 10 S 6 ?' No. of students 6 18 35 6 75 8 93 98 100
Hm 9 B ¥ ¥ S5 M & @ § 2w o R scoredlessthan 20 40 60 80 100120140 160150
£ 10 13 2 3 0 20 15 10 6 6 i No. of batsman 6 25 6 88 153236291311320
Hm 4 3 3 7 3 !
= 6 7 SRR TR R [T 1) Markeabove 0 10 20 30 40 50 60 70 80
7 2 15 >3 ‘
| . 3 20 10 16 1 4 [ o.ofstudents 150 140 100 80 80 70 30 14 0
Bm 0 & N 5 €& & M 5 0 &S 9f P =
: inyears 55 50 45 40 35 30 25 20
& 0 1 2 20 24 12 10 S8 3 5 12)Age
Continuous series Calculate Mean, Median, Mode No.of persons 32 78 144 259 263 449 494 525
D m 010 1020 200X40 4050 5060 670 7080 13 Huinchessabove 48 50 52 54 56 58
£ 12 13 20 20 15 10 5 5 No. of person 100 80 65 30 17 8
= = 3 = 0 € 0 0 X 14) Marks more than 0 10 20 30 40 50 60 70
i 500 2 :
5 & ik m:: . - No.ofstudents 100 90 75 50 20 10 5 0
3 0 2030 040 4050 5060 6070 70-80 S0-90 90
X , ’ S 5 Profitin 000 Rs more than10 20 30 40 50 60 70 80 90
f 3 5 6 4 6 5 7 5 6 3 A
No. of firms 100 97 90 70 40 25 15 8 3
P —
. 99
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Geometric Mean And Harmonic Mean

MUV T @ I AT ) 2 ST W AICAHTON O O 3R, v
TERTAT W TR FR A R O U

mwhmmmwﬁmmmmmmh%
T TR AT (Geometric Mean) WT&%

) WG T (Direct Method):-

mmmmmmﬁmmmmmmmm

A TS A1 HTST FE IS,

GM.= J"'l X MMy XMy XMy X,

¥) ¥Y WINF TZdl  (Logarithms Method)

mmmmmmﬂmmmmmm@mmm
STV (Log Tabel) IWAM F ©Y 0 YT Feard 7 @i I w63 Llog FTzam. @
%dmwm:ﬁéﬂ(n)ﬂm%mmﬁ@mnﬁmanu-m@wﬁtﬁm.m

Geometric Mean (G.M.) = Antilog of ( Llog J
n

Where Zlog m stands for total of logs of variables

n stands for number of items

100

e,

—

mﬂp‘l‘ﬁm ""i
/—Wm (Harmonic Mean): -
2

) ¥a9 qezdl (Direct Method):-

Fdra Tt ofrom

m@mmmawmmmmﬁwwmmmﬁmwm

Wm.mmmm@mmm@am(%’)mmm_mmﬁw
) 7 s ST, AT IS AT I Fen A,

e #reg (Harmonic Mean)
HM = L
1 1 1 1
R et A _
P"l m‘z m3 m"

a) wreft 9=t (Reciprocal Method):-

mwﬂwmmmmm-%m%mmﬁmm@
mmwmmmmm,mmmﬁmﬂm 3
R T A TR T mmammma‘é‘“'mﬁiﬂaﬂm.m

§

HM = Reciprocal of[

Z Reciprocal
n

Individual series
Ex. 1: Calculate Geometric mean (G.M.) and Harmonic mean (H.M.) of the following
series
Weight kg 52 58
Solution :

60 61 63 64 70 74 80 85
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b~ £-par~= h.“-\c-i! li': n‘a.ﬁﬂ%
Cakulation of GM. Calulation of HM { Tlog N
[veghtn § Werght Reapnval] GM. = Anti-log Ofl\ = - )
ke (| o - — :
| 52 1710 _:.E lml'r_’_:_\ 18,1632
58 1763 38 | 00T = Anti-log of =t
&0 15782 60 | Qoless _
6!l LT8G &1 | Q0T = Anti-log of (1.81632)
&3 1.7993 &3 | 00157 | GML = 6554 kg
&4 1.8062 64 | 001382 _
Pt et = -2 IRed
i 18851 70 | QO3 | A1 = Reciprocal of (-.__F_".E[\
T4 1.88%2 74 | Q01551 n J
80 1.90G1 80 | 00135 p
33 2Q S5 | 001178 : 013306
83 1.9294 8s 1 ¢ ,OIL-V = Rediprocal of [ )
z=10 Zlog ==18.162 || ZTRed.= = 0.1SX6 10
= Redprocal (0.01530)

HML = 6533 kg

Ex 2: Calculate G and HOM of the following values

NM=1 7 18 &, 91, 10G,
Sclction : Calculation of GAL
M Los Reaprocal
1 0.0000 1.00000
7 0.8451 0.142857
18 12553 0.0353555
83 1.8129 0.0153846
91 1.8129 0.010%8201
103 [2.0120 0.00266666
3753 |25740 0.00369565
115 |2.0607 0.00869355
g2 1.9638 0.01085936
29 1.4624 0.03448275
m=10|Zlog m=| ZRed.m=
15.5452 | 1.2912089

115, 92, 29.

—
2D,

Elog]

n

GAL = Anti-log of (

15.9452
=Anti—logof( Jm ]

= Anti-log of (159452)
G\ =3931
Calculation of HM.
ZReciproml]

HM = Rediprocal of ( =

. 12912089
= Redprocal of [T"]

= Rediprocal (0.1291208)
HM. = 7.744680

102

wifeTH

23

M and H.M of the following serjes
yles (R) 5000 6500 S900 10400 13309

Calculation of GM and HM
e

Soluh'on: i )
{—&1'5 Log m Reciprocal M
No| BS——os5Jo.0002
s 18129 0.000158
2 %00 | 39494 [0.00011235
3 |jas00 | 40170 [0.00009615
4 M0 | 41239 |0.00007518
é"'!—};_;ﬂilogm= IRecim=
"7 | 10.6022 | 0.000637487
N B

£ 4 Find out Geometric mean and Harmonic mean for th
75 & 70 8§ 375 800 90
on: Calculation of GM and HM

=50
Soluti

(m. | log-

3

Reciprocal

26990
1.8751
5 [1.9294
1.8451
0.29031
25740
29031
1.9542

=) 2 U e G 1D A
g -
-

&

0.002
0.013333
0.0117647
0.0142857
0.125
0.0026666
0.00125
0.011111

Zlog m
=16.683

= 0.

T Rec.m

181411

F2 T e

GM. = Anli-log 0[[51_05)
n

= Anti-log of (L“%T_lz_)

= Anti

i-log of 3.92
GM. = Rs 83260 o

HM. = Reciprocal of [5'.*_“_“1‘“_@!)

n
= Rediprocal of (——__.: : Dﬁg:m]

= Rediprocal 0,000]
HM. = Rs. 784373 s

e fol]owing series

n

G.M = Anti-log Of(Elog]

= Anti-log of (16%33-]
= Anti-log of 2.0853

GM=1217
-
HM = Reciprocal of (—e'i:lc"l]

; 0.1814
= Reciprocal of (_SJJ

= Reciprocal 0.0362822
HM = 2756

103
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TS WIS o ™ t‘:ﬁs ‘qﬁ% wifo &2 vy wiem
- : i d Harmonic mean from the i
following data R mmemc B m the given values.
Ex5 : Calculate G.M anc[-H_.\l frum th:GD i 8325 e 7" Fmo' o 25 310 135 10 20 9 45
m=500 1500 2000 2500 3000 & NEE '(_:alcul““o" of GM and HM
Solution : Calculation of GM and HM 10w Solﬂtion : ﬁ_;]_
= 02 eCIpros ':l o
Values[log M. Reciprocal GM = Anti-log of [ &1 Nalues| 108 ™ m | GM=Anti-log of [ °“]
\ M / | (@) 1555 [0.0238095 "
800 [2.9031 [0.00125 . 7 (1622 | 01052631
1500 [3.1761 |0.0006666 ) 241358 = | 19777 isas ‘ 19.0048)
2000 B.3010 0.0005 =Anti-log ("5 5 [ ggi‘ . = Anti-log | —-— |
= =5 y 2 3979 . /
2500, p.3979 | fL.O00% = Anti-log (3.01697) 35 |17a1a 000322580, = Anti-log (1.90445)
3000 B.4771 gom:ma G.M = 1040.0 310 :-13(13 0.00740740 GM = 80.24
850 [.4393 [0.003636 s | ‘
p0 |01 .
275 [.4393 [0.003636 IRecoprocal 0 |19 54545 _ IRediprocal
325 P.5119 |0.0030769 H.M = Recoprocal of ( n 220 ;31:;; 8-3%30927 H.M = Reciprocal of | =L
n=8 |Elogm |IReclm 97 1'2]qo 0.0024 09638
>4 1358 =0.0110385 0.0110385 15 |20 0.235566368
— - = Recoprocal of | =™ 35— —|zlogm | ERea.m = Redprocal _-ID_J
: | 10.0448 | =0.235566368 ‘
= Recoprocal of 0.001378 — = Reciprocal 0.0235566
HM = 724.7427 HNM = 4245
: 2 M of the following val . i
g:.ﬂﬁ ;?1@a:;&c \!z:;d }sic;l oﬁlheuo :;\m:f?\ It:)s - Fr§: Calculate Harmonic mean and Geometric mean from the given values
y Wages in / ) 5 14374 120674 1238 192 310
Solution : Calculation of GM and H.M M= 20498 ]34?] “ B 10 5
Golution © Calclation of GM and HM
Daily logm |Reciprocal £l :_.-—-—-'—l"f Reciprocal M
e DE‘ m p g
Wopene 5 = GM. = Anti-log of ( Og] —;5%3" 33115 | 0.0000485 GM = Anti-log of (E’%]
500 2699 | 0.002 15491 | 41900 | 0.00006455 .
75 1.8751 | 0.0133 ; 17.4431 18374 4107 - X058
i : = Anti-log of | ™5 120674 [5.0813 | 0.00000829 - Anti-log (- 5 )
- syl B . 1238 [30927 | 0000807754 10
1.6021 0.025 = Anb-}og of (1.74431) 102 22833 | 0.00520833 = Anti-log 259598
37 1.5682 0.0270 GM = Rs 5550 0.00322580
10 1.0000 | 0.1000 310 24914 - S-ol G.M = 7868
70 1.8451 | 0.01428 . ZIReciprocal g5 16532 1002222221 TRedorocl
85 1.9294 0.01176 H.M = Redprocal of . 10 1.0000 |0.10 HLM = Reciprocal of focinza) iahintin
8 0.9031 | 0.125 5 0.6990 10.20 P n
: : = LZReci.m
n=10 |Zlogm |ERecirm I 034614 n=10 |Elogm f & . 0.331655094
= Reciprocal of 0.034614
HM =Rs 2%89 = = Reciprocal of 0.033165
HM = 30.1518
104
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Ex. 9 : Find G.M and H.M from the following data

M=192258 28994 35 22000

5366 594 6 263 1568

Solution : Calculation of GM and H.M

M log m _[Reciprocal M
192258 | 5.2837 | 0.00000520
28994 |[4.4623 | 0.000034489
35 1.5441 | 0.028571428
22000 |4.3424 | 0.0000454545
5366 3.7297 | 0.000186358
594 2.7738 | 0.00168350
6 0.7782 | 0.1666666
263 2.4200 | 0.00380228
1568 3.1953 | 0.0006377551
n=9 |Elog m=| ZReci.m=
28.5295 ] 0.20163246

Zlog
G.M = Anti-log of | —

28.5095
9

= Anti-log of 3.1699
= 1479.00

= Anti-log of (

IReciprocal
H.M. = Reciprocal of | —— ——

n

] 0.20163246
= Reciprocal of | ——(———

9

= Reciprocal (0.022403)
H.M = 44.6368

Ex. 10 : Calculate G.M and H.M for the following values

m=5038 258 883 554 1228
Solution : Calculation of G.M and HM
M log m Reciprocal M
5033 13.7023 [0.000198
258 |2.4116 [0.003875
888 129484 [0.0011261
554 (29484 |0.0011261
1228 [3.0892 [0.0008143
40 16021 |0.025
58 [1.7634 |[0.017241
7 0.8451 |0.142857
310 [2.4914 |0.003225
n=9 |Zlog m= LReci.m =
21.5970 | 0.1961422

40 58 7 310

Zlog
G.M = Antilog of

n

21.597
= Antilog ( ]

9

= Antilog (2.39966)
=2509

IRedprocal
H.M = Rediprocal

n

0.1961
= Reciprocal of ( 422)

9

= Reciprocal of 0.0217935
= 45.8852

—

M@a;l]culate G.M and H.M for the following data
11

0.989 0.012 0.008 0.0009 0.00007 9.778 48983

F4rm TR fom

M 0:874' Calculation of GM and HM
Solqu“ @:Redérocal M
@;‘_’9414 T.1241647
874 19952 1.0111223
0987 |, 0702 |83.33333
0012|7931 |125.00
0.008 9542 [0.111111
0009 170451 [142857142
0.00007 17 o6 [0.103092
9.7 18943 |0.0127551
784 |y9534 [0.00111321
8983|7055 [0.0055959
1787 |79533 [0.01113585
898 ) |3.0927 |0.00080775
_L23/-2,.- Tlog m= ZReci.m=
[L 1.8509 _[15607.44507

1787 898 1238

Il
GM = Antilog of [ :g}

18
= Antilog ( 509}

12

= Antilog 0.1542
= 1427

ZRedi
H‘MZRECiprocalof( eq:mm]]

12

= Reciprocal of 1300.6204
H.M = 0007688

15607.445
=Redpmcalof[ 60744307)

Exd2: Calculate G.M and H.M for the given values

04786 00324 00067 875
l:olution . Calculation of G.M and HM
1 | logm Reciprocal m
53786 | 1.6799 [2.0894274
00324 |2.5105 |30.8641975
00067 |3-8261 [149.253731
375 0.9420 |0.11428571

27563 |2.4402 0.00362805
5g31.0 |3.7658 |0.000171497
759448.0 | 5.8804 [0.00000131674
n=7 Ilog m=| ERecim=
| 9.0449 |182.325442

27563 5831 759448

Zlog
n
9.0449]

=Antilogof[ -

= Antilog of 1.2921
GM=1959

GM = Antilog of (

IRedprocal
HM = Rediprocal of ===
. 182325442
= Redprocal of (——7—}

= Redprocal of 26.046491
HM = 0.038392
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Ex. 13 : Calculate G.M and H.M for the given values NN
M=.8974 0570 .0081 5677 .0002 0984 0854 5672
Solution : Calculation of GM and H.M Elo*
G.M = Anti-log of
M logm |Reciprocal M
0.8974 [Tos30 [1.1143 T
0.0570 [2.7559 17.5438 = Anti-log of 3
0.0081 |30085 ([123.4568
0.5677 |T.7541 |1.7615 ) 16 +6.3508
=Anti-logof | —————
0.0002 33010 |5000.00 S
0.0984 [2.9930 |10.1626 G.M = .06220
0.0854 |29315 [11.7096 ‘ TRedprocal
0.5672 |1.7538 [1.7630 H.M = Reciprocal of g
n=8 |Zlogm=|ZRecim=
P 5167.5116
103508 |5167.5116 = Reciprocal of ("T—]
= Reciprocal 645.9359
H.M = 001548
Ex. 14 : Calculate G.M and H.M for the given values
M =.7530 2536 0952 0064 .0013 05
Solution : Calculation of G.M and H.M T
M logm [Reciprocal m G.M = Anti-log of [" )
0.7530 | 18768 |1.32802
0.2536 14041 [3.94321 —7
_ = Anti-log of
0.0952 | 29786 [10.50420
0.0064 |3s062 [156.25 =ant-logof
0.0013 31139 [769.23076 G.M = 0.01638
0.0007 |3 1428.57142 IReciprocal
=001 H.M = Reciprocal of (——:’—
0.0009 | 29542 [1111.11111
0.0205 | 23118 [48.78048 . 3552.70769
=Reciprocal of | ——
n=9 [Elog m=|EZReci.m= 2
ol e e = Rediprocal of 394.7452
v 17.9292 |3552.70769 H.M = 002533

-
/—:l-;u',:_; G.M and H.M for the s,m\ =T S sy vﬁ:\j
M ) l“ Calculation of GM and ILM -
Sowuo Reciprocal m Tlow
log M C = | G. M= = Ant-] (-&L
@;“'ﬁsﬁr 03628 og of | —
I-I‘sq.' 1'0312 0.{“\53
1.4 : 5
g67 | 1.8240 i = Anti-log of ket
il 12828 7
).7795 15918
' - =y | 33333333 -
[)0003 14771 - = *‘\nli-log of ['i:—:—bi.l_o_
o097 | 20ses | 103:09% >
e 10000.0 GM = 06459
5.0001 | 4.0000 -
7 plosmT| TR HA = Reciprocal of [ER_@L__“‘]
n=f
36710 | 13439.6603 n
.—-”_‘f

00007

Solution :

M logm | Reciprocal m
0009 |aoss2 | 111111111
005 36920 [200.0
03 |20031 |[125
00007 | 58451 | 14285.7142
35 0.6990 |[0.20
75 1.8751 |0.1333
475 26767 |0.00210
2574 |3.4106 |0.00038§
56725 |4.7538 | 0.0000176
n;IO Tlog m=| ZRec.m=

27197 | 156109110

¢

= Reciprocal of [-134.3_9_‘1‘9]

= Rediprocal of 1919 05
H.M = 0003208 o4

16 : Calculate G.-M and H.M for the given data
5 08 8
m=.0009 005

5 B 4B 31 sems
Calculation of GM and HM

G.M = Anti-log of [EIOS]
n

- [?_7197]

= Anti-log (27197)
GM = 1570

e

H.M = Reciprocal of[ mpm‘]

F

15610.9110)
10

= Reciprocal of 1361.0911
H.M = 0.0006405

= Redprocal of (
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poced < ; . k_ﬁw
/::::,;_M\! mda_“‘"rﬁ!mv.mm N

e Find ont .M and LM of the faflowing series e R
M-y mm a3 9 8 3 a7 ok ones :; BT a7 W3 TR 3T AER 3omm —
7/ -y 3 - =" = £~k " b T
Sotation « Calcalation of GMand HM - o0 |0 tom of| &% % :/ﬁ"“,.fﬂ%i:.. :‘-" e - sl "
M Jwmm [Feoprocaim "3 l = T i CM - fm g o Tt
773 |57 |0 0002647 i | == (P | 'i:,';.-:.é.:, ‘ -
2432 (19239 (00011459 - Anth-lo i ] o7 (225 | rerre |
111 | 21284 |6 0044948 madacd WY s 1E750 b o e " - s IR
19 |1.27%8 (00526313 - Antilog (1.5477) e (2P | amae =, e T
) 0931 {0125 CM=3870 1 s [058EE ST | - -
i = i | % b o | 1reame \ C < > g
. Loy (20 TR econscal { Ig978 LMD 1 28
" X - HM = Restproaal of | | E | o O30 ‘
07 | 28451 [14.285714 o | ¥ !» sl ! HM-§ .
_ ] | - o | 833333 ', teopmGlof T oT
o6 | 37an | 146 6sseh (:1541;.5-"3 gz (202 | r o
. - - = | k- e I /
0om| T9502 (11101111101 Reciprocal of 5 ) | |8 [3705T | 1250 't ,
: 3 - | epee = .= '?\___‘--—--_‘ — ~e T AR
n=9 flog m=|LRecim = = Reciprocal of 1435051 l o poofagsg | TLILIIRIIT | !
5229 [1294.24619 FLM = 0.006653 | = fwgm=| ZFemm= L o L e
Ex. 13 : Calculate GM and HM for the given valaes | "7 lss2s [ 1321613408 | LM =~ go7s -
|': /’;’-—- =
M= 9597 G908 (827 00512 000333 0487 5 2 1 47 ; W= Calcalatz BEM and CM for Be Silows
Solation : Calculation of GM and H.M | &% oom come  as2e SES—
- | y-o9 005 TR GOX 0SS amms o
- —al BB o
G_L{-;_nﬁ,lcch(“ﬁ‘-’: \l : .—m;f:.a:'c-;fz:ctcfc_‘,c[ard[-i_‘..: S ar
M |logm |Reciprocal m . =) ;"’F‘!_':_ = ) M = 2ailow of g
— g M - e » S = N
09997 | 19955 |1.010407 2615 | = |igsgz |L-ILILL ar
106 1.2 ?_,'_ L e
0.9908 | 100z = = Arti-lo cf( - I 2 - e
19950 |1.009285 Z 0 s |3 |20 - A 1oy, | DSOSS
00827 | 29175 |12.0916594 _ | - =
B = ’ (35 «5.5156 | qouns | 4502 |25000.0 )
J G - o R \ . _ po—
4 17177 19157084 l’.ﬂﬂ-‘[ﬁsﬁfl 19 J i . -3 12 0150150 . fm.ss \
s = Q157 | e = Aoty =N
333 | 45704 | 300300200 _ I S 3565 = —
0 - = Antilog of (29513) aszt [ross |TSORES s
0467 | 266y |21.413276 % - E e .
0.9 16 11111 GM = 07794 055 (10045 7EETEEE = Actilog | 156088
. | - |
1.542 ATTITI , , s |Gamr |12500 - GM - o5
0.2 IPecprocal ‘ !
: 13010 |5.00 HM =Pedproaal of | ——— l - s
: = 03 3o [3333335 M = B . Tecoea®
01 Looog | 10.00 bos | i fecrroal o -
007 38151 |1428714 SR | L=k T
= L 10 150 |1mms  AL0 | = Beciponcal | s )
n=10 |Zlog m=|LPecim= ) —_— PoocE | =
~ = Reciprocal of 3260455 14=10 Elogm=}{ZRecm= = h ‘
Iy - - i AaCTrTen 1"!_—'-\__ [
12918 | 326045557 H.M = 0.003067 | B56088 125701.03233 EM-cmms
19
m
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. a4 n’-{am b LA
i Series SN M‘ logf [Reci ——— 21 et oy
Discrete and Continuous Séfi oo B procal [Reci xf i
_ Vg JrsONS X
Formula for geometric mean :ﬂ kg 2/ GM= AL of [E"_E_f_
| o 0 1.7160 3432 0.01923 |03 —] n
— Llogf . Anti-logof (——:f‘—] _,,2/ gz 17634 | 56.4288 | 001724 0-5?1‘:5
n ! % 28 | 17782 49.78% | 001666 |0 46648 =AL (35'.1’534_
ds for tatal of prod 0 1.7853 | 67.8414 | 001639 |04 200
Where n stands for total of frequency Tlogx / stan productoflog | |7 32 1.1993 | 755706 | 0.01587 o_crzjgfz = AL (1.7947)
yariables with can'espﬂnding frequency 43 p 1.8062 7_2243 0015625 |p 0615 GM = 6233 kg
( £Reciprocal 44 s 1.8451 | 14.7608 | 0014255 [0.17429
Harmanic Mean = Reciprocal of | =—, 70 Yo [18692 [209072 | 001351 021616 [HM = Reci of [ 0/
74 2 1.9031 [ 3.8062 00125 0.025 n
\here SRecprocalx f stands for sum of product of reciprocal Value wi 52 }_‘_Lozm 19.2940 | 0011764 ]0.117¢4 s 573
) . < 3 w [ = 227
corressponding frequency of each item =] 4 « 200 i'j';: i LReci. f " Rl‘ri( 2[1;:64)
'n stands for total of frequency. L 2).227164) = Reci 0.016136
Ex. 21 : Calculate Geometric mean and Harmonic mean of Age of the following Seriy — HM = 61.97 kg
r 8 9 s .
Age 10 12 17 22 30 o1 . The following table gives the weights of 35 .
No. of person 3 4 9 1 n 14 i 2 fr -L;e seomfl“i‘ mean and harmoic mean PErsons in a sample enquiry
Solution : Calculation of Geometric mean & HM of Age. a""‘m 130 135 140 145 146 148 140
o wagh 3 150 157
Age |[No. .0' log x log x.f [Reciprocal|rec A= Anti-log of (‘II} No. ms 3 6_ 6 3 5 2 3 3
. reion x n . » Calculation of grometric mean and harmoni
o1 3 [1.0000 |30 [0 3 Sotation - . S ——
12 | ¢ |10792|4316s o0s333 pa33az L [L4as) g | No-of [t logx{ [Recix [Recixf
17 | 9 1.2304 | 11.0736 [0.05882 P.52941 =Anti-log | T2 ) rsof] - M « Arehd Llog f
by | 14 |1.3424 | 187936 [0.04545 D.63636 s =1 3 |21} 63417 |0.00769 |0 03057 ti-log of
= Anti-log (1.3456) 13 am s n
b7 | 12 |1.4314 | 171768 [0.037037 P.44444 | G\ = 2216 Year 133 4 |2130 185212 10.00741|0.02964
Ds | 14 11172 | 202608 [0.035714 pagoos | =te 14 6 214561 [ 128766 |0.00714 {0 04234 (75515
po | 4 1.1624 | 55496 [0.034452 P.13793 ( Reciprocal f 3 6 |21618 | 129688 10.0069) |0.04140 ot ' %
‘ besbai atmed & 14> = \ B
5o | 2 La771 | 29342 [0.03333 b.ossss | HM = Recap. - 15 3 |2164 164932 1000655 1002055 = AL 21573
n=62 Tlogx.f b Rec.« f ws | 3 ;~'2"‘ 108515 1000676 1003350 | GM = 1437 aal
= ot { 294309 e 2 |21732 (43464 1000671 {001342 '
8§3.4254 Q48096 | e Siio] =
= Reaprocal e l ' 3 E,Iffl 6,::253 0.00657 | 0.02001 HA ' (}'_Rmf]
= Reciprocal (0.067343) s | 3 2195 65877 100063 Jooron [ " Redof|
H.M = 21.03 Year e Llog=.f T Reci.xf
Ex. 22: Calculate G.M and H.M of the following e =t ol 024334 = Reci 1( Dzm]
Weightinkg 52 58 6 61 6 & 0 74 80 8 N >
Noofperson 20 32 28 38 42 4 8§ 16 2 10 P v o
Solution : Calculation of GM and HM ) -
m
113
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Ex. 24 : Calculate G.M and H.M from the following data \
Marks 29 46 47 58 o 83

No. of students 5 )
armonic mean

Calculation of geometric mean and h

Solution : Elogf
Narkelf [logx [logxf | Recix [Recix.f | GM=Anti-logof | = )
5515 [1.4624|7.1320 |0.03#48 [0.17241
46 |3 [1.6628(6.6512 0.02173 | 0.08692 3% 3
47 1 [1.67211.6721 0.02127 | 0.02127 - Anti-Iog( : ]
58 [3 [1.7634]5.2902 |0.01724 0.05172 21
64 |6 |1.8062[10.8372 |0.0156250.09375 = Anti-log (1.6867)
83 [2 |1.9191]3.8382 0.012048] 0.024096 | G.M = 48.61 Marks
pr = Zlogx.f = IRecix.f = fReci f
21 35.4209 0.450166 | H.M = Reciprocal of (—T‘]

, 0.450166
= Reciprocal 21

= Reciprocal (0.021436)
H.M = 46.650 M arks.

Ex. 25 : The number of families and income per head of different class of people j,
village are given bellow calculate geometric mean and harmonic mean.

Income per head 1000 80 40 750 100 150 120 60
No. of families 1 50 25 2 3 4 3 5
Solution : Calculation of geometric mean & harmonic mean. Slog f
: o8
Income|f | log x | log x.f [Reciprocal [Reci x.f G.M = Anti-log of ( " J
Rs. X

1000 |I_P.0000{3.0000 [0-001 0.001 173.7907
80 50{1.9031(95.1550 |0.125 0.625 = Anti-log | =937
40 25(1.6021140.0525 |0.025 0.625
750 |2 R.8751|5.7502 |0.00133 |0.00266 = Anti-log (1.8657)
100 |3 P.0000|6.0000 [0.01 0.03 G.M = Rs. 73.91
150 4 P.1761|8.7044 |0.00666 0.02666 IRedif
120 |3 p.0792{6.2376 |0.008333 0.024999 | p\f = Reciprocal of [ )
60 5 [1.7782|8.8901 |0.016666 [0.083333 "

1 = Llogx.f = FRecix. f = 1.418652

93 173.7907 1.418652 = Reciprocal — 93

= Reciprocal (0.015254)
H.M = Rs. 65.55

aifea®

ﬂﬂ@zalculaic G.M and H.M from the tollowing dara A s wftomy
26° 30 25 10 79

ExX- 17 18 65
f . Calculation of G.M and HM
tion -
solt __——Tlog xf | Recix [Recixf] GM = Anti-] Zlog s
<] %g'f:o':’ 0.02882 [0.117647] e TJ
72 |15553 [3.7659 |0-0555 | 0.16666
8P |27 (44313 [0.0333 [ 009999 = ARile (3@3
30 [|5070 |0.0895 (004 f020 B2
2515 |, qo00 |4.0000 0.1 0.40 Anll lo 13
0|2 :-;”29 1.8129 0.01538 |0.01538
S+ Flogx.f = LRecix.f[ HM = Reciproca| of (M
J"‘; 27.1506 -1.028248 n
2 /_-
L=

= Reciprocal (1.0_2§2"_3J
20

= Reciprocal (0 051412
lar

114

HM = 1945 )

- . Calculate the geomelric mean and harmonic mean of i
;wzcs 50 75 110 120 130 135 159 e following ralue
e 5 6 2 1. 2 3 1
solation * . Calculation of geometric mean and harmonije mean
ﬁgl‘l'}’c Tog x | log x.f Rcc;procal Reci x.f GM = Arntilog of (Zlng[}
B 1.6990 [8.4950 [0.02 ).10 7 !
-3? 6 1.8751 | 11.2506 [0.013333 }.079999 38.7024
;io 2 2.0414 4.0828 10.009090 D.0181818 = Anti-log (‘TJ
12 1 2.0792 2.0/‘32 0.008333 .008333 ik
o 2 pa139 (2278 Jo.007692 porsass |, T ““ '°3“935”
35 |3 1303 (63909 [0.007407 p.022222
150 1 2.1761 [2.1761 | 0.006666 |.006666 IReci. f

7=20 Llogx.f IRecix.f | H-M = Recip. OI( n ]
=35.7024 =0.250787
0.250787
= Recip. [ 20 ]
= Recip. (0.012539)
HM = 7975
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' g
eqrranfr wiferh T o,
I, 28 : Calculate Geometric mean 1nd Harmonic mean from the givm
;.\;'v 5 20 2 2 30 3B 47 50

2 2
No. of persons 3 4 7 10 6 3

Solution : Calculation of Geomelric mean and [Harmonic mean e
og
Ape] t [logx |lop xf Reci x Reci x [ G.M = Anti-log of ( n_]
a1y (11761 [ 30283 [0.0666  |0.19999
20 |4 [1.3010]5.2040 0.05 0.20 52.6802
22 |7 |1.3924 [0.00e8 [0.04545 0.31818 - Anti-log |~
27 110 [1.4314 | 143140 0.03703 |0.37037
10 |6 [1.4771 |8.8620 [0.03333 0.19999 = Anti-log (1.4238)
s |3 [1.5441 [4.6323 0.02857 [0.085714 | GM = 26.54 Years
47 |2 [1.6721 |3.3442 0.012276 |0.04255 ZReci. f
s0 |2 [Lewo 3980 [0.02 004 | yn = Reciprocal of ( : ]
n= Tloga.f LReci.x.f
37 =52.6802 =1.456794 1456794
= Reciprocal of —37—-}

= Reciprocal of 0.039372
H.M = 25.398 years
Ex. 29 : Find out Geometric mean and Harmonic mean for the following values
Item 55 60 64 65 70 72 75
f 3 4 6 7 5 2 1
Solution : Calculation of geometric mean and harmonic mean

Zlogf
Item|f Jogx [logx.f [Recix | Reci x.f | G.M = Anti-log, of
55 |3 [1.7404 |5.2212 |0.01818 | 0.05454
60 |4 [1.7782 7.1128 [0.01667 | 0.06666 50.6767
64 |6 [1.8062 |10.8372 |0.01562 | 0.09372 = Anli-log (—2-8_)
65 |7 [1.8129 |12.6903 |0.01538 | 0.010766 )
70 |5 [1.8451 {9.2255 [0.01429 | 0.07145 = Anti-log (1.80988)
72 |2 [1.8573 |3.7146 [0.01389 | 0.02778 | G.M = 64.54
75 |1 [1.8751 [1.8751 ]0.01333 | 0.01333 IReci. f
1 Elogx.f ZReci.x.f| H.M = Reciprocal of %
28 50.6767 =0.43516
_ 43516
= Reciprocal of ETH
= Reciprocal of 0.01554
H.M = 64.35
116

mﬂﬁﬂrmd put geometric mean and harmonic meap (e —
EOly 1S e gy T vl
10
4 2 2
em 2 ;
eae™ - jculation of geomelric mean and harmanic mean,
.on =
golut! WW Rchproml Reci x.f ] GM = Antilog of [Z'Oﬁf
Al ; Th
fien | Toost | 01111 (022237 " ]
i 0113" 4.4556 |0.07622 | 030768 47.207
5 :146' 57305 | 0.07143 |0.35715 = Anti-log (*E—Z
(3|76t |8:2927 0.02666 0.46669 Ann-lo
5 |7 |Lg0un [120841 | 006250 1062500 | G & (1.8019)
6 9 12304 |11.0736 0.05882 |0.52938
9 9 |0.05555 |o0.16
17 3 135-21-2-—7-@—5— (:‘665 HM = Recipr lof | ZReci.f
LB’_/ Tlogx.f LRecix. f procal of -——-_n
o L"’L"7-2077 =2.67478
\/-ﬂ’ = Recj [2‘67478]
Procal of | ——
40
Bige R“'Pfoca\ of 0.0668
tric mean and harmonic
. Compute BeOMe Mmean from the data g
g 31 j0.50 5060 6070 70-80 80-90  90.109 iven belaw
marks 4 8 105 2 3
|5 gtion' Calculation of geometric mean and harmonic mean
0
_,1 Mid (logx [ logx.f [Recip. x |Reci x.f
e s [ 115724 [ 0
516 ; 02222 [0.15554 | GM = °3f
55  [1.7404 | 13.9232 | 0.01818 |0.14544 ratiegct
es  [1.8129 | 18.1290 | 0.01538 {0.15380
75 [1.8751 |9.3755 | 0.01333 |0.06665 - An 62792
a5 [19294 | 38588 |0.01176 |0.02352 Higg
o5 19777 59331 |0.01053 {0.03150 = Antilog (1.7940)
e LZlogx.f ZReci.x. f
bs | =62.792 =0.57654| = 6223 marks

IReciprocal f
HM= Reciprocal of T

0.57654

- Reciprocal of [T]= Reciprocal of 0.01647 =60.72 marks.
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wrenfam wifwoad) v g g
I'x, 32 : Find out geometric mean and harmonic mean from the data Kim
Markn 0-20 20-40 40-60 0()-H0) H#0-100

f{ 19 21 102 25 24

i ' ome -an and harmonic mean
Solution : Calculation of geomeltric mean a i

T T Tvid [Topx [lop xf [Recip x [Reci xf {GM = Anti-log of[ELOg_L]
value x . N
020 (19 ] 10 1.0000 [ 19.0000 ”'(])331 :)}:2‘)3 o
),033. .6 : =
2040 |21 | 30 [1.477031.0191 el ( 54
A0-60 [102] 50 1.6990 173298 |0.02  |2.04 o8 | o
6080 [25 | 70 1.8451 |46.1275 10.0143 [0.3575 = Anti-log (1.6565)
B0-100{24 | 90 1.9542 [46.9008_[0.01111].26664 |5 M = 4534 Marks
" logx.f p-Reci.x. f s
191 :316.3454 =5,2634 H.M = Reci. of (_.ﬂ_f-]
n

" (5,2634
= Reci. 191

= Reci, (0.027556)
H.M = 36,2897 Marks

I'x. 33 : Compute the value of geometric mean and harmonic mean for the given dat
Height ininchess  60-62  62-64  64-66  66-68 68-70  70-72

f 1 3 5 6 3 2

Solution : Calculation of geometric mean and harmonic mean

Height[f | Mid | log x logx f |Reciprca| Reci x.f . Llog f
Inches|  alue x ’ X G.M = Anti-log of n
b0-62 [1 [ 61 [1.7853 [1.7853  0.01639 [0.01639
62-64 |3 | 63 |1.7993 [5.3979  0.01587 [0.04761 36.4233
b-66 |5 | 65 [1.8129 [9.0645 0.01538 [0.07690 = Anti-log | —5g
66-68 [6 | 67  [1.8261 (109566 ].01493 |0.08958 )
68-70 |3 | 69 |1.8388 |5.5164  0.01449 [0.04347 = Anti-log (1.821165)
7072 [2 | 71 [1.8513 [3.7026 [0.01408 [0.02816 | G-M = 66.24 Inchess

r= Llogx.f EReci.x.f . IReci. f

0 -36.4233 ~0.30211 | H-M = Recip. of | —

- Recip. [ 030211]

= Recip. (0.015)
H.M = 66.67 Inchess

ELJ
size

sol

G |
049
50-59
60-69
70-79

Sal“uon

20 23

6

5 : i
f t . Calculation of geometric mean and harmonc mean

log x.f Reciprocal

X

Reci x f

17.421
16.6704
27.6804
9.8904
10.4184
16.2864
58.0382
5.7807

0.06896
0.040816
0.028985
0.022471
0.018348
0.015503
0.13422
0.0118343

1.034353
0.459795
0.521739
0.13483]
0.1100917
0.1395343
0.4161073
0.0355029

40-49

10

,—r—'
10 |
70
189
60
38

m.v
()
345
545
64.5
74.5
R4.5

Llogx.f
162.1859

—

IReciy, f

2.8820837

5: Calculate Geometri

50-59
70

60-69

189 60

¢ mean and Harmonic mean for the
70-79

38

log x

log x.f Recip

X

Recip
x.f

31 3

'A-nﬁ-log ‘(w i
100 )
= Anti-log (15218)
GM = 4186 Year,

HM = Recip, of [ E’fﬂi}

n

100

= Recip, (0.0288;
HM = 3469 Years, )

- Recip, (L%sz]

given values

80-89

f on ¢ Calculation of geometric mean and harmonic mean
ghot® =

G.M = Anti-log of (E"’Sf J
n

1.6484
1.7364
1.8096
1.8722
1.9269

16.484
121.548
342.0144
112.332
73.2222

0.0225
0.0183
0.0155
0.0134
0.01183

0.225
1.281
2.9295
0.804
0.4495

= Anti-log [iéo_%;m;]

= Anti-log (1.8136)
GM = 65.10

Zlogx.f
665.6006

FRecix.f

5.689

n

. [5.689
= Redip. (*—]

H.M = Recip. of [EREG‘_IJ

367

= Recip. 00155
HM = 645161

119
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. = T ,,i—%ﬁ?' .
o wipeEl oy | Wetﬁc mean and Harmopic e i 1
: i the given serj \ cu =135 g & or t s
Ex 36 : Calculate Geometric me2n and Harmonic mean for 24 m L ca! - 5105 105-135  135-165 165195 l;_f;lzl-omng
- 40 _E) &0- - - J 25 S~
Class 0-20 2040 40-60 6080 80-100 E—,g: : “ | 19 23 . 5 25
, i 2 15 20 & ‘ !.a‘ oA f2 [;ufﬂ“‘:m of Geometnc mean and Hannonic mean 4
Solution : Calculation of Geometoc mean and Harmonic mean > on ° | log X log x.f RmﬁT Recix |
' - “27] G.M = Anti-log of [ Zlogf o 1 T M Angige [ Tlog ¢
Class f | mid log x log x f RE‘:?P x| Rea xf B i | " i WK | G542 |4 7710 0.11111 0 u-log of ; -?-—g.;’_]
o - i ' | — 0.95 : ' 3355 \
b7 lue J = 9 — - 2 n J
0-20 | 5 "stJ 1770000 | 5.0000_[0.10000| 0.5000 (100751 % ; 12 |1 0752 ‘;5{*9 8.33333 0.74999 ;
2040 |12| 30 |1.4771]177252|0.0333 0.39%6 = Anti-log | e 72137 19|13 1 1.-(_:1 sl \a ?t_&?? 1.26664 =Mh_[%‘m:
60 |15 | 50 |1.6990 |25.485 [0.0200 | 03000 \ & ] bos-165 5 |18 [12553 | 283719 1005555 1127777 .68
wen |20 70 |18451 36902 |0.0143 | 02860 = Anti-log (16730 b 193127 |21 [13222 95354 0.04761 103333 G Anti-log 1 2045
animls | 90 |1.9542]15.63360.01111 0.0%88 | G.M = 47.75 105_22,2 “; 24 |1.3802 5.5208 0.011666 0.16666 M =160,
- -  log.r f F Recix. f - 1:"75_35; Lz 1.4314 [ 14314 [0.037037 | 0.037037 )
= plogx.) 2eqi F° o —1T - = " a2
&) 100.7454 1.5744 | HM = Recip. of (-—_.__L 5252 :: Zlogx.f ZReci.x. HM - Recip, of | IRexi. £
von 65 | k819092 =4.386926 S
‘(15744 \ | e - 4 .
- Recip. | 55~ | — Recip, [ 43866
\ \ 68 }
= Recip. (0.02624) = Redip, (0.06451)
= 38.1098 HM =153
H.M = 38.1098
G.M and H.M for the followi
Ex. 37 : Calculae Geometric mean and Harmonic mean 5 9 a]gﬂlale by 1055 - WmE )
km 04 48 812 1216 1620 o7k 10-25 - i e 70-85 5109
f E 12 20 g 5 f g lation of GM and HM ’ :
Solution : Calculation of Geometric mean and Harmonic mean so!nb"’“ . Calcu - \
: : . Zlog " Tog x_|log x f | Recipr x[Req x1 ] G-M = Antilog of (‘—‘:i‘_’.g_ﬁ
Class | f fm.v| logx |log xf [Recipx |Red xf | GM = Anti-log of —T-J 1.2432 ;;;i(:a 3836]4 0342857 [ 5
0-4 |4 [2 [03010([1.204 035000 | 2.0000 \ 1.511 : 03076 [0.676923
4-8 12 |6 |0.7782 933 0.166667 | 2.0004 7 173.7748 1. 5
512 bo (10 |10000 43034 0.10000 | 20000 T (bl 1'?-399 16,6934 ogféog . = Antilog (Leezz20
. 20. \ = Anti-log 1.7959 |46.6934 D. 0.416 {1,
12-16 |9 |14 11.1461 103149 [0.0714 |06426 50 1.8893 [5.6679  10.01290 |0.03870 ey
16-20]1 5 (B |1.2553 [6.2765 |0.0556 02780 = Anti-log (0.94267) 1.9661 |1.9661 |0.01081 [0.0108108 - 452 ::i](.k.::a”
n= Flogx. f IRecix.f| G.M = 8.762 km Flog x. f TRecix.f
=6.9210 =47.1338 Pl [ZReci. f‘J'  68.8220 2.4116058) HM = Recip. of (ERE“” J
vl = . B — \ n
n
(69210 - Recip. ( 24116058
= Recip. 50 Lol
. = Redp. (0.02364
= Recip. (0.13842) B )
H.M = 7.246 km 4230 marks
120
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SRR — Wil vyifreg,

x40 ¢ Calenlate Geometrde mean and Harmonic mean for the lnlluwN

L 1

Class 1525 1524 AS-45 1585 B0 P I 75.A8
LR . . e . . I .
i A 1" 19 14 0 ) A "
11 Wie mean 1
Solutlon @ Calculation of Ceometeic mean and Tlarow 1 '
‘ x : Y
Clases T 0 M) o fo s E | Recip s [Rech sl PG = Antlog of [ loy
V. N o - &
TR I L O T LN B R IR 0 oo o
5 : i ) M 60N
ALTRU N UL B 16 METT ooV o \!::. o Adtivlon l n]
edh e o | IEARS W AWD O 02% 04750 a0
15 8% fraso [ reowo | 2 786 ooy 0 2R00 - Anti-log (1 64
sh.08 [0 oo 1N O 00le6 (0 “ 40108
6878 |2 ) | 441 AN (AN T (AN AR
s fo [ l ' 25 10.07° Re
CHhONS o (RO 1 v AR 0012 0075 1M = R“\'I‘- of vel g
LTI K IV LA R AR LA aoro ol 14 o
. ’ ". g Yo/ YRear v :
. Anony
AN WO N «1 46914 = "
| deo] 1 l-eseodel  1=13050 Rectp. | o

« Recip (0.024459)
M = 40 AW

Ex. 41 : Caleulate Geometric mean and Harmonic mean for the following data

Class 07 74 14-21 21-28 2815 35-42
1 v 1 4 19 12 9
Solution : Calculation of Geometne mean and Harmonic mean
. e —————— - —— e cnimems - ——— ey L I(\K’
Claws | € [midd Jlogx | log xd [Recip x Recipr x( (iM-J\nll-ln}'.n'l n \
Jvalx) j
07 17 125 0544138087 [0.2857 |1.9999 SN
aoa i s o212 {2332 0.09523 [1.04753 - Anticlog | 1900
14-21 |24 |17 % [1.24230 (29 832 ) 05714 |1 27106 \ 4
y1oo8 [10 [24.5 |1 3802 |20 1948 004081 (077539 « Anti-log (1.2624)
28.15 112 |35 |1.4083 [ 179790 003174 |0 W08 | G M = 1830
.42 [0 [38.5 |1.5865 14 2005 J0.02597 |0 23070 ( YReci f
war” [Ra Rty . Y i ‘
n Y. log v/ N Reviov f HLM = Recip. of ! P :
[ ’ ) !
82 103.5178]  1-580882 |

( 5 mm: \.l

- Rl“lll‘ ‘ ) K2 :.

- R“"|p (l.trr—imly
FM = 141183

11"' l'..mm-hlo' mean and Marmons iy ——
™ Jate Vonic me T iy
1 (alev [0 20 0 40 t Can for gy, m

H
"t‘ll
oY

Iullnwing daty

5 | iy o
'w " et . SR 6 "
) " 0 "
:‘J , ol -.|"I‘|W o erting the serles into SULITTTITIT ferey o
\ I S AR e
pl Y T Lo, v 1 e T O
hl‘h“?—"f"’w il T R ' |‘l|' I cpoaf) GMe Anny Loy, m[).h-“’
'11"'11 | ";':L * li_ln‘-l'l-l-i’ \ -I'I"'“ ' " I_I_ltﬁn’r"—" n ]
- “1n : l |"n| [TURLE K 1) “‘!flflf! 1] 5'"""] y
0 \ 5 9 [‘ ' | W7 e22 lom 0.7 *I\““_'”'l ( "a.l.l"wi]
’ p L " g J
|0 W0 | ol Gt 0 e 10 ”.JH V7 074215 - Anth 1o
a0 0 0 o fres S LR 002222 0 66666 v O lI,‘\WM)
W 'r“ W :.:’! WIURL VOV L oomEnlg 1454545 MAY marky
ot - 414 f .
:lﬂ o H.' @ | W7 i 20 2514 "_‘Jl'_‘l_‘i_ _'!_1[1{#_12 TEM < g Ip of U‘an Y
r‘n T,‘ ‘1_.- gl .‘.'Hn vl ,-“l'iJ Y ’ " )
- #'ln I 7'";']_"1" ‘_ . '..‘_n'l_‘ll“i ”
LIS o .} 09035
- = Necip (
/ V \ 10
i Hi‘t'lln (("“71 N
Ut}
= 20 1) marks, )
ble gives the length of
. JMlowling ta Bh of electric 14
(s AR “h:“::m and Harmonic mean mps in hours calculate
d e v
Geom®! < poo 1200 1600 2000 2400 2800 3
l,‘.‘,\t\' Al 16 I () 75 92 105 120
i | c nvert the series into continuous series
Cetion t & -
H‘l"l TV [Hop « [log x ! Reciprocal [Recy x| GM = AL Llog
» 1N X n
ite ¢ S -
oS r?ﬂﬂ 2 30101 9.204 0 (0% ) ()2
:‘ I‘"' A e 2 7780 13330 0 0016666 |0 019999 = Al ( qu? IHZ
400 a0 ?;i 1000 |3 0000 60000 10,001 (.12 1200
N\).I?"“‘ 24 [1400 |3 1401 755064 000714 {0 017142 = AL (1.168735)
200 1o s oo 12553 48 8295 P 000555 |0 008311 = 147400 hours
a0- 2000 17 200 V124 56 8208 P 0004545 |0.0077272 R
wo- 2400 |,1 w00 |3 415044395 Pooosae |oooswege| 1 pdiH,.,‘,[ oot ';/}
(1400 2"-;:: s (000 |3 477152 1565 0001333 |0 00499 Lo
| » S o
!:“‘1,]7 ;""‘ Llogx f LRecief {0.103201
40).24K2 -0) 10320 = Reci | — J
l'.’UL__,‘L—f - 340.24 201 T
— = Reci (0000%4)
= 1162.79 hours.
e 123
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e e e W‘h"l\ Mt;;[culﬂm Geometric mean and Harmaonic mean for ), = TR ooy
Ex. 44 : Find out Geometric mean and Harmonic mean for. lhe. f0110wi“m fx et pelow 100 200 300 00 509 600 ¢ Biven d,,
to marks obtained by 130 competitors at the LA.S. Examination (out of 200 ity ome Rs- : 5 11 20 15 60 g 70 gy 5
- > 10 . [ :
Marks above 50 75 100 125 150 175 ‘::‘. of P"""Com.c,t the series into continuous serjes 85 90 100
No. of competitors 130 125 . 80 ' 0 36 L ‘salulion T‘m log x | log x. . “"ﬁ ReapxT cm Llog s
Solution : Convert the series into continous senes GM = AL of “:logj lrﬂm ,‘-ll-:“—T T e M= AL of [~L
Marks [ £ [M.V. [logx_Jlopx JRedp x fRedxf . =5 (2 bi761|130566 000665 |o
50-75 | 5 [625 |1.7959 | 89795 |0.016 0.050 3100 o016 1'% [ 1979 |21.5811 0.004 003999 AL [ 20825
75.100 | 45 [87.5 [1.9420 | 8739 |0.011428 |0.514285 - AL [ 2682083 2 1o |20 aphod on =il el 0.036 o
100-125 [ 30 {1125 |2.0511 [61.533 | 0.008888 (0.266666 130 :w—%o 25 |350 532 | 39.798 T 007142 -AL@s
125-150 | 14 [137.5 |2.1383 [ 29.9362  |0.0072727 | 0.10181818 = AL (206383 -”Mwo {5 453 E':;.uu 27.404 dommza ool | CM =355 i
150-175 | 22 |162.5 |2.2108 [48.6376  |0.0061538|0.1333846 | G M = 1158 mark: Faned TGl ] iyl s 1810.0181815 2
175-200 {14 |167.5 }2.2730 131.622 P.0053339 100746662 ' ﬂu'*(ﬂ 15 |650 b 3751 143755 1.001532; 3-023076 MM = Regi (XReqf
= o ) - 007V [ 50 P87 : - 006 ’ P .
n= Zlogr.f fRecixf | HM-= Rm[EB."P_-__f_ 0500 |2 ) |ss0_p9294 129291 o oonizes om{?ﬁi T]
130 =268.2983 =1.17281998 n :wl,____-— Tlogr - o
e = E eCx.f = 0
! = i ‘34044]
- Reci[ 1172805y joo| o0 03s0un| P (“ﬁr]
130 J | - Recip (003 )
= Reci (0.0{»02]6

HM = 110845 Marg . :c;lmme the G.M and HM for the lollowing data

Ex. 45 : The following table gives the number of persons in various income

Ex 10 20 30 35
Broy o less than 40 4
estimate the value of Geometric mean and Harmonic mean / il [ﬁi rs 10 35 50 65 70 B: .
, . of wOrk€ L 100
I;;comfe above 5(30 II;O 15.?: 23(:) 25;)20 30]0: 35(:0 ;;:ﬁom By converting the series into continuous serjes weges
0.0 persons / :
Solution : Byimnvert the series into continuous series we get & [Ilogf] m—f’-“:‘?‘j log x |log x.f R“;'P"x"] Reci x.f ] GM = Antilog (El_oiq
Income [ [M.V.[logx log xf | Recix | Recixf ' n _—T0 |5 [06990]6990 102 2 000 n
500-1000 |18 |750 |2.8751 [51.7518 |0.001333 [0.023999 p-10 5 (15 [1.1761 | 29.4025 |0.06666 |1.66666
i " - 228587 0 |2 o c 1373894
1000-1500 |4 {1250 [3.0969 |12.3876 [0.0008  |0.0032 = AL 10-29 15 |25 [1.3979 | 209685 [0.04 0.6 = Anti-log —____)
1500-2000 |6 [1750 |3.2430 |19.458  [0.000571 [0.003428 70 203012 | 525 [15119 | 226785 [0.03076  o.46153 1
2000-2500 [ 10 {2250 {3.3522 |33.522  [0.000444 |[0.004444 = AL (3.2653) P2 15 | 375 15740 (787 0.02666  0.13333 = Anti-log (13733
2500-3000 | 16 [2750 |3.4393 [55.0288 |0.0003636 [0.00381818| G M = 1843/ B4 117 [ 3255 [1.6284 | 27.6828 [0.023529 |0.39999 =864
3000-3500 | 12 [3250 {3.5119 |42.1428 |0.0003076 |0.0036923 - 134;} 13 | 475 [1.6767 |21.7971 0.021052 J0.27368 .
50 |3.5 edi. 5 .| IRed.
3500-4000 | 04 [3750 [3.5740 1241.296f 0.0002666 {;201_066}66 HM:RM[ - I] e :k,g,_f TRecr.f | HM = Recip. of(—n—l)
S og . eci.x. 137.3894 5535
70 =228.587 =0.0456494 - D1 :
— [ 0.0456494 e [ 553519
=Redi = ] edip. | o0
=Reci (0.000652) = Recip. (0.05535)
= 1533.74 HM = 18.06
H.M= Rs.1533.74
— | 1
124 =

G Scanned with OKEN Scanner



) - W .‘1‘“-““?% v
S—— { 1 and Harmonic mean, \
* e the Geometric mean ¢
Ex. 48 : Determin¢ up 350 360 370 380 390
Wages in Rs. above 330 o 47 39 20 115
60 v

No. of labours - . ous series A r
Solulion:Cnn\'rrt the serics |n|0c0nllrju Ty GM Anh'log ‘%
e T TR T e "
Wages | Tﬁ'l 5750 | 20.2 0.0029 8 ' 15
330-340 (8135 12050 1269 0.0028985 9.0144927 = Anti-log %
p10-350 5 (313 220 | 204016 [0.0028169 0.0225352 | : ]
35036018 |22 152023 [ 46.1214 [0.0027397 (0.049315 = Anti-log (25,
360-370 [ 18 3;5 Se740 | 2574 |0.0026666 [0.0266666 |G.M = Rs. 363 )
p70-380 10| [2.5855 | 15513 |0.0025974 |0.0155844 o
350-338 . 3;5 ) 5966 | 12.983 0.00253164 0.0126582 H_M=Reci.(‘—e£[;£
220—1——‘;:'_* - 5103-\'-! - zRecvx_f: n
_——J = = Reci, —\6—0\‘2

= Reci., (0.002752)
H.M = Rs. 363.372

Ex. 49 : Calculate Geometric mean and Harmonic mean for the distribution of age of
patient turned out - in a hospital on a particular day was as under

Ageinyearsabove 10 20 30 40 50 60 70-80
No. of patients 148 124 109 71 30 16 01
Solution : Convert the series into continuous series we get

G.M = Antilog of [Fﬁﬁ]

Age |f |[mid|logx | log x.f Rcilpx Reci x.f ;
val x ]
10-20 |24 [ 15 |1.1761 | 28.2264 | 0.06666 [1.599999 229.0861
20-30 (15|25 |[1.3979 | 20.9685 | 0.04 0.6 = Antilog —m__)
30-40 (38 |35 |[1.5441 | 58.6758 [0.02857 | 1.08571 )
40-50 |41 [45 |1.6532 | 67.7812(0.02222 | 0.911111 = Antilog (1.5478)
50-60 |14 [55 |1.7404 | 24.3656 |0.0181818 | 0.254545 = 35.30 years.
60-70 |15 [ 65 |1.8129 | 27.1935 |0.01538 0.230769 TReci
70-80101 |75 |1.8751 1.8751 [0.013333 | 0.013333 HM = Recip. of [—Fl‘_[]
n= Elogx.f = IRec.x.f = n
148 =153.648 4.695466 4.695466
= Recip. 148 ]
= Recip. (0.031726)
= 31.5198

HM = 31.52 Years.

o eaite G
50‘0I 45

“-ve

culate Geometric mean and

Harmonj, Mean 1o g afrmg
90 " the given darg

60 75

32 30 105
15 12
cf on conver! the series into continuoys series 0
t * = =
gl _— Mid [log x log x.f [Reg G I
i eciprocal S M= lo

Class Val. x X [ReTar) o (\ngi
/‘?g*‘ 7.5 ?g;g; ;;éijs 0:13333 W
015 20 22.5 . . 0.04444 0.88 e 229.49¢8
2 [ o5 oo Jomes o | (S0
30'40 28 |523 |1 293 | 21. 218 | 0.01904 0.45714 = AL (1.6392
560 (15 |67.5 |18 19516 1 0.0148148 |0,1777,7, iy
5075 21 [82.5 [1.9165| 402465 |0.01212)5 0.254545 )
75.935 1 |97.5 |1.9890|21.879 0.,0102504 0.1128205| H.M=Reg| ZRe€Ci.f
9&1120 12 | 1125 |2.0532 | 24.6144 | 0.008888 0.106666 eci ‘T‘]
105 pope Zlogx.f= m

229.4968 v , | 4.664485

1401 = 4.66 = Rec [

// *"_“‘-ﬁﬁJ : ‘TE—

= Reci (0.033317

H.M= 30,014
51 ; From the given dala calculate Geometric meap, and Harmgop;
’ * omc
Works aboVe = 60 75 g9y 100 e
of students 100 95 75 50 25 15 ‘
l:ol.uﬁon : Convert the series into continuous series
0
t [ mid | log x | log x.f Reci ————
f | mid | log & eclpx  [Reci x.f
el G Antio (21
0|75 [0-8751[8751 [0.13333 |13335 n
15 (225 |1.352220.283 |0.04444 | 0.66666
25 [37.5 [1.574039.35  10.02666 | 0.6666 = Anti-log [I_SBEEE
25 |52.5 [1.7202 143.005 0.190476 |0.476190 100
10 |67.5 |1.8293 |18.293  0.0148148 | 0,148148 = Anti-log (1.5873)
10 825 [1.9165]19.165 [0.0121212 |0.121212 = 38.67 marks
5 §95.0 [1.9777|9.8888 [0.0105263 |0.052631 .
N R 1 = HM . IReci. f
n= ng'f— ERec.x.f: -M = Reci. of T
100 | 158.7355 3.464771
- Red. (3.4]6:077]]
= Redi. 0.034647
= 28.868 marks,
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121

@ Scanned with OKEN Scanner



-

o)

mﬁi ﬂ“ad Try YOI-"' SEIf )
4 harmonic mean of the following serijeg
metric mean a"52 75.8 642 920 7580

alc'u]ateGMand HM - 12 004 005 03 & o

2) C =
i 6 14 0.
- GM = 0911 HM= 0.0057 | )
5% l an and harmonic med

Calculate geomelric me 450, 2500, 7200, 520, 480, 360, 200, 150, 120, 9, 9%, aqu

3)
200
Annual Inc. 1060, 1200,
Ans. GM= 377.20 HM= 1i6.40 - mean
ind : . mean and harmo 2
Yo oustsge(;:c;1 Et;oc rn150 20 15 10 6 250 2000 300 1500 450 g h
Size
Ans. GM= 88.69, HM 1212& e alnes
i t GM and HM for the folio¥
” F'md 0“3756 4 37 6 093 005 .002 00004 9570
Slzle late geometric mean and harmonic mean of the following series
) Mot T 18 19 20 22 25 28

Price of Toyes 12 14 15
N:ofToys);old 24 28 35 48 159 185 200 152 110

Ans. GM =21.01, HM=2057 _ |
7) Calculate geometric mean and harmonic mean of the following series

Size 10 40 80 180 200 210 305

f 6 8 15 24 38 9 4

Ans. GM = 1297, HM=76.091
Calculate geometric mean and harmonic mean of the following series

WagesinRs. 100 110 140 180 290 380 560 1100 2400
No. of marks 40 65 56 96 24 56 38 40 24
Ans. GM =2604, HM = 193.873

) Calculate geometric mean and harmonic mean
Class 15-25 2535 35-45 4555 55-65 65-75 75-85  85-95

Freq. 4 1 19 14 0 2 6 4
Ans. GM =43.98, HM = 40.834
) Calculate geometric mean and harmonic mean for the given class

Marks 10-25 2540 40-55 55-70 70-85 85-100
No. of students 6 22 4 26 3 1
Ans. GM=45.2 marks, HM =423 marks,
gl
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9. qfeRuT

Dispersion

o e G2 M. 9@ A T R oF e swraren e @ s, @
@ e TER S T TS T R e I 9 w0 st s, Rt
" m@aﬁﬁaﬁmmﬁmmmwmmﬁ@mma

mwmmmmmmw@m,
ﬁam@aqﬂmﬁm.m%mmm,mmmmmm%m
Waﬁﬁ@ﬁamﬁammq@mﬁm@m_

q, S A Frferromr =amear
“yrafer @ TenTedte fafae sgrde fraeTa T am.”
afr TR e €9 W o s g,

5) i< fergaregan e .
q) foare Faom=a g SR NUELH
ﬁ)mﬁmmﬁmmmmmﬁﬁﬁ%ﬁaﬁﬁmﬁﬁmm.
3) T WG AMUFTETS! 7EH w0,
faeq Sreudr=dl qegeft (Method of Measuring Dispersion):-

Rrae FIRUVATHIT WIS Teed e wiam.

i) R (Range) ii) TR Tgef® AR (Inter Quartile Range) iii) 94 fa=red (Quartile
Deviation) iv) ATe f¥=@A (Mean Deviation) v) W9 fa=e (Standard Deviation)
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—— ,

fawnnC (Range)'~ ‘
faeom A1 sefpamen n'rnalfr1
TR Gl wrafa w3
o g 1A 37 {\fmrn :
A iy ey WY i,
(Af)wullr Measure)

ue and a) Range = 1L

(gt )

' . an s ey, ;

" - " T 7 rf‘: s & g (g N‘Lnﬂ“

yen  earftes st o 7 s gy oy

e £ T b 7131 Favanna mrg gy f’u.,,,'"“
3y vpornA, !

(Corefficient of Range)

a) me--ll-l,

Where H = Highest val

where 1= Highest value and

(Absoulte Measure)

=L ure)
e ( Relative meas
[ Range Ty (

" Aufiew wEITH

(Individual Serics)
clent from the following data,

p) Co-efficiento

-effl
v, 1: Calculate range and it8 co ef
:; 60 70, ‘50, 45, 3B, 42, 63, 58, 39

Solution : Arrange the serics Into ascending order.
K1} 39 40 12 15 50 58 60 63 70

a) Range=L-S(Large valuc-small value) b) Co-efficient of Range » H-,

——

iy |

iy Wiy
Marﬂ i e and Co-efficient of ranyae, iy
0 e G I A
P ys 20 7 (e seeren Into ascending arder,
wlL “oﬂ,,\rr;rf;ﬂ a5 A% S0 65 70y gn
40
wrk’lﬁ f-l b) Co-elficient of Pange « ”; ’1 H’)_'! 15
) g;ﬂfﬂ[ 90 [, =15 el “A) 15
 ; Sl
P o0 - 15 - 75.
) pang .75 Marks 195 ~0.7142
, are the monthly income of 12 persons of 4 ¢
4. The "’”f:lui-:!bco.emcicm of range, “rtain company Find
s:’, ghel? n 1500 1400 2000 3000 2700 3500 4000 6000 909 SE00 4500 7800

[ﬂ‘nmc > ange the weries Into ascending order,
‘ ’

g1 00 1800 2000 2700 30003500 4000 4500 5500 6000 7800 900
(ncom® {1 = 9000 and L= 1500 b) Co-effcient of Range = ML -39
g et T s
P G000 - 1500 -

7500 "l " 0714

arks obLalneC by 10 students in the subject English are given below find

" 'The m N ] i "
or H-L (Highest value - lowest value) Hel Ex'fhngc and its Co-efficient
Mol 203 oul 1 4 25 70 40 65 60 30 69 50 75
h . tnf‘.,:_ ! ks . > » ¢ -
. Ronge=70-38 701% Mar on ArFange the series into ascending order,
Range = 32 solu 30 40 50 54 60 65 69 70 75
R Marks b . H-1
UFJE U ) Co-effcient of range g;}_ "
ce - L vl
Co-efficlent of Range = 0,294 g Rang =75 -25 A
et
Ex. 2: Calculate the range and co-efficient of range. =30 Nfaskt i 75425 150
Income (inrs) 50 100 700 B0 209 80 70 150 600 1000 195 a N
Solution : Arrange the serles inlo ascending order, (Discrete Series)
I 50 g2
ncome 70 80 100 150 209 600 700 800 1000 0% {1 6: Find out range and its Co-efficient of the following,
a) Here = 1050, b) Co-efficient of Range = H-L . 1050 -50 e 20 30 40 50 60 70 80 90 100
[.=50 H+ L 1050 + 50 ( 10 5 23 12 3 12 14 9 12
“ Range w=ll-1, 1000 ¢olution : Calculation of range and its Co-efficient.
=1050 - 50 oo % Ge 20 30 40 50 60 70 80 90 100
= 1000 [ 10 5 23 12 3 12 14 9 12
130 131
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s WHEH p
—r— nsize (H)“ 100 b) Co-effcient of Range z_g_:!_.. l:“ ! m’mm aifea
a) Here largest i 0 He L = ./-—— —oH. ,
' Lowest no. in size (L) A %k\ : Kﬁ'_ ") Range EEL m‘m
H-L _80 9 1 %‘»——1’2 Highesst marks =90 b) Co-efficient f 90-1p
e e - Y . 10 + O range —._;__
Rang . 100-20 120 5 0.567 ;0.30 g Lowest marks =10 ge %710
. he followi | |40-40 = Range =90 - 10
=80 dits co-efficient from the following, RE 50 7 0 stk _ 80
7 Cllcﬂlﬂlf the fangc an 40 50 20 19 15 45 : 43:60 13 arks 100
= g 27 5% 2 6 5 12 %0 | 17 =0.8
Age s 5 1o’ : ; ;g'so 13
5 8 ] _officient. 04 15
No of P'erson . o and its co-efficien 5090 1 12
Sululion:C.ﬂculnhon Of;nngw 20 25 27 30 40 45 50 l BU/r;’ 100
Arranged Series 15 ; . 1 5 6 14 21 12 9 | o Calculate Range and co-efficient of range from the follgy;
{ 5 - j ;:nthl y Income above 10001500 2000 2500 309g 455, ing.
a) HereH=50 and L=15 b) Co-eflcient of Range = H- <09 | " come - 50 48 45 49 g4 13 4000 4500
Range =H - L *L m : Isr,l;.lukiOf' . Calculation of Range and its coefficient, 5 3
=50-15 :3_5 | pirst convert the seri:es into continuous frecluency distribution
= 35 Yt!MS H@-m m 65 - 0-538 : lOnl lY NO. 0] a) Range = H = L
‘ , ?ncome RPersons  Highest number 1 ) Coelf.of Range-H=L
(Col‘llil.lﬂus series) ‘ 1000_]500 § income = 5000 (H) H+L
3 ' |ve0-2000
< iont of range from the following, 1500 5 Lowest number ; 5000
. Calculate range and co-efficien ' 1hn00-2500 : A in =29-1000
e i calcl) s050 5070 7090 90-110 110130 130150 ;288_3000 9 income = 1000 (L) 500071000
Class 10; 5 9 3 2 6 8" 3000_3500 lg . Range = 5000-1000 = 4000 1000
f - .4000 -
its co- : 00-40 ==
Solution ; Calculation of range and its co-efficient T 2300-4500 2 6000
b) Co-eff Ko | lisoo5000 3] = 0.667
Class ( 2) Range=H-L ) Co-e .OfRange :__‘E:E EP—Tn=50
;ggg l; Highest RbECASS (H)=150 K 3 T W fa=R  (Inter Quartile Range)
E i = 2 ge):-
R Lowest number in class (L) =10 150 Gl g ‘ |
50-70 | 9 ‘ ik 10 EO\ : FICTE! ‘ qUF (First 9uartde or Lower Quartile) 3 T wqdH (Thi
70'90 3 . Rﬂnge +m |l < U er Quarllle) m m W‘Rﬁa ('rh_"d
90-110) 2 = 140 | Quittleor™ PP T MG HEwT T i =g e s
110-130 | 6 i 190 | o, A T TRATR IR B wuen 509 wmmn frem
T i e .
130-1501 8 160 | Inter Quartile Range = (Q,-Q))
) =087 | Where Q, stands for upper Quartil ; =
Ex. 9: Find out range and its Co-efficient of the following, 1 e PP i".' ¢ (Third) 359 =g (qefta)
Marks less than 90 g0 70 60 50 40 30 20 | and  Qstands for lower Quartile (First) JFan wigefa (7o)
42 35 20 j  ¥gd% =S (Quartile Deviation) :-
Noofstudents 100 B8 72 55 12 el 3 S )
Solution : Calculation of range and its co-efficient. o st 7 | IEE"“E”S . Hrm ot wem R e U faaed o o, oEa
First convert the series into continuous frequency distribution. H d (Semi-Inter Quartile Range) 38! TguraTa.
il :
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wﬁm%mﬁmammmwﬁww%m
Q.D:——-—03;Q'

Q:-Q
Coeff. of QD. = . T,

Individual series

Ex. 1: Find out Inter quartile range, quartile deviation and its co-efficient from "

following data.

Arranged| Item 20 28 10 14 11 18 19 25 24 17. 15 8 . 5 39 %
Series Solution : Calculation of Inter quartile range Q.D. & its Co-efficient (Firg ;
5 | arrange the series in ascending order).
lg a) Calculation of lower Quartile b) Calculation of upper Q“al'tile
11 th th
n+l) | ) n+1)"
11; Q, = size of [TJ item Q,= Size of 3(TJ item
17 Where n stands for tolal "
18 | qumber of items —Size of 3 15+1)7
19 . Q,=5Sizeo 2 item
20 15+1) . .
24 Q, = size of ( " J item = size of 3(4)"item
25 =size of 12" item
26 =size of 4"item = size of 12™item is 25
28 Value of 4"item =11 » Q,=25 unit
30 | + Q=11 unit
c¢) Calculation of inter Quartile range d) Calculation of co-efficient of Quartj,
= Q,-Q deviation
=25-11 B
=14 unit = _.Q_J.__.Q]_
Calculation of inter Quartile deviation Q+0Q,
QD= QJ-Q] - 25-11
) 2 25+11
_ 25-11 _ E
2 36
= 3- =7

ﬁ@‘ —ler quartile range,
[ate in
Tcale

quartile deviation and g ¢q ff
“Cicieny ¢

: rom th
[ 2“4:15 450 300 150 600 ggg e
0" o Rs- 59 , 1000 799
o in Ca]wmlion of lower & upper quartile 50 8o
e |!0“: w1 h X
aa|l -
W 3 Qi =sizeof (T) tem ) @ =slzeof 3275y Ttem
Ft"‘-?s = sfze of B.25n item
.“'r;omc in Rs 10411 i = size of 8% jyer o5
g 150 = size of [ ) item Size of 9™ j1opy, . Hleaiins
250 4 800 +.25 (9g¢ . P item)
300 = size of 2.75" Item 800 + 25 (180)
450 = size of 2™ Item + .75 =800 + 45
550 (3" Item - 2™ Item) Q,=Rs. 845
600 =250 +.75(300-250) <) Calculation ¢
700 = 250 +.75 (50) Hlation of inter Quartile range
800 =250 +37.5 =0Q,-Q,
# = 885
Q; = Rs. 287.50 == 555%7.5
on of Quartile deviation .

Calcy lati

"
d

e) Calculation of

: co-effici
quartile deviation ient of

-4
QD 2 = _gi_(z_] = 845._287.5
- 875 + Q —
e 2‘9.3-2———— 3T 8454287 5
_ 5575
Rs. 278-75 11325 =0.492
.The following are daily expenditare of 11 families Calculate | :
3: The -efficient. Inter quartile range

D &itsco

Daily expd. Rs. 1500 2000 2500 2750 3000 4000 5000 5200 6000 6500
8000

Solution : Calculation of lower quartile & upper quartile

a) Calculation of lower quartile b) Calculation of upper quartile

th th
H+ 1 =i n+ 1
Q, =size of (—4—) item Q,=size of 3(_4_)

11+1\"
= size of = item

= size of 34item

Q,=Rs. 2500

th
= size of 3[-1—142] item

= size of 3(3)" item
=size of 9" item
Q, =6000/-

134
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o use Quartile range d) Calculation of quariile deviyy \ ﬂr,mﬁ"‘ wfort f
 of Inter QU2 _ lig ] /;ﬁicient of quartile deyjat:
) Cakulation ¢ QD= ——QJ 2 & 3 ‘ 5: C-‘!]‘“Inticnzomc of 10 families. 'ation 5 - i
| &

6000 7050 8000 900g

.2500 4500 10500 1
- 6000 -250 6000 - 2500 e : i 1000 13
 Rs. 3500 { S . Calculation °“1“‘"“'em %00 15000 140,
. of co-effcient © n+1
Calculation © —sizeof | ——| it
¢ 0 _ 3500 ) @ size 4 em b) Q,=Size o 3[,,:;1 th .
D" 9_!__.'. 2 | 3 4 item
QD "0, +Q, =Rs. 1750 _ f(]0+1] i
60({)-25(” =s5ize 0 _4 Item =size of 3[@:1 th .
=00+ 500 » iy =
- 1re the marks abtained by 15 students in m:;;om“a“cy =size 2 - size of 8,25 e
Ex. 4 : The following d its co-efficient. C'Un,lh .o of 2.75M it size of g jlepy, 25
‘le range, Q.Dand1 h =size 0 item (9™item - gmiy.
inlef qﬂafh e 85 75 60 40 30 35 50 75 40 75 80 45 Size Of 2|\d item + '75 (3’dil8m . o 12000 N "2?5 ltem)
Marks 70 80 - fupper and lower quartile. 5 I{ 9w jtem) = 12000 + :25 83000'12000)
Solution : Calculation © upp = 6000 + .75 (7050-6000) = 12000 + 759 00)
ks 0" ; n+1)h - 6000 +.75 (1050) 0.
505 o -sizeof (n: J item b) @y =sizeof 3| == | i = 6000 +787.5 358 12750
35| ™ | Q,= Rs 6787.50
45 th . 1541\ ” : d) Calculati
40 = size of (15 : 1) e = size of S(T) item Calculation of semi inter quartile range ation of co-efficient of
40 . - =
45 . = size of 12" jtem oD =_Q__:LEQ_L QD =§:-+—%
50 20 of 16) em Q,=75 marks ' l
55 =sizeof | 7 w = 12750-6787.50
. " = T A ———
gg - size of 4*item ¢) Calculation of inter quartl 2 12750 + 6787 50
75| Q=40 marks LQR.=Q,-Q, 5 _ 596250 _ 596250
75 =75-40 =72 19537.50
75 d) Calculation of =35 marks =Rs. 2981.25 =0.305
80 .
80 -0 -efficient of :
= QD = 5 e) Co-efficient o Discrete series
= Q2,-0Q i i i
_75-40 QD =53**Ql g2 6 Calculate the inter quartile range, Q.D & its co-efficent of the following
Y 3 1 : "
2 At 15 20 25 30 35 40 45 50 55 60 65 70
S _75-40 \oofPersons 5 15 10 16 22 23 18 10 7 1 o
=% 75-40 solution : Calculation of lower quartile and upper quartile,
=175 =0.30
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— / a b) Q, =size My 1\ ‘
Ace]t_|<! () hem Sy ealanol 3[~-Ll. '-
FT“T 0 Qestreol {7 47 ey,
':1 15| 20 . atal of ‘

al ; - t-“hl\ (OT h o

s [10] 30 heren - 1534 1\

30 16 | 46 | frequency (cumulative slze of 3 "‘T-l |

> - nCY ' l

s 22| 68 frequency) X = size of 115 5w

‘O ‘_l] Ql n*' ] “l\n‘

45 18109 Q, = size of L#—I ) e Q le 5.5 (e, liey §

25 |10 (119 " ’ cumulative frq of 59 the
sz [ 71126 h

s0 [12 {138 153+1Y) Q) =50 years

:g ; 147 =sizeof | =

70 | 6183 - size of 38.5%item ¢) Calculation of

QR = QJ = Q|

Q, i.c 385" item lies in the

cumulative frequency of 30 = 50-30
B o =20 ycars
Q,= 30 years
d) Calculation of ¢) Calculation of co-ellicion of
Y
£-G & -Q
Q,-Q .

QD [ ] ‘2 Q Ql‘ +QI
o _50-30
2 50+30
=10 ycars “0.25

Ex. 7: Calculate co-effcient of quartile deviation and LQ.R from the follow[ns_
Size 10 20 30 40 50 60 70 80 90 100

{ 5 6 8 10 15 25 18 12 14 6
Solution : Calculation of lower quartile and upper quartile,

Size [l J.f
10 |5 5 th th

1
20 6111 ﬂ) Ql = size of (LI";_] item l‘l) - sizc of J(MJ “('.n\
30 [8]19 4
40 10| 29 th "
50 |15 ) 44 — 119+1 119+1
60 ps [ 69 v °f( slzeof ==
;g ;g g; = size of 30" {tem = size of 3(30)" item
90 14 113 Q =50 = size of 90™ item
100 | 3 [119] Q, =80

a 138

o

5 ulfer?

a
dﬂ“n'I yation ol co-elficlent of
-“ \.‘l )
) ¢

! Q,y _U,l
QP "0, +Q

) Calculation of
IQR - Q, Q

= K0 . 5
=30

80 - 50 ) Calcylag
- ﬂ[l- i 50 ool Quartile deviation
- QJ .'_QL
20 2
“130 B0 -1
-0.2) gl
2
=15
; ind out inter quartile range Q.D & I1g co-efficlent of (o dally wages from th
X i mbll‘- ' ¢
ollowin8 50 100 150 200 250 30p 490 150

/i ."-9
”“"y;‘j:,,ms 10 20 25 15 28 4
No, of W

n: Calcu
"]

18 7
lation of upper Quartile & Lower Quartile,

solull“r___q i th
_/-" "n+ th
l).ullz"1 (et [ Q,=slzcof (TJ Item b) Q,=slze of 3(1{.;.1) Bei
wapt
RS L —t——1
%-"m 10 129 41" 1304 Y}
00 20| 30 = sizc of 1 ltem =glz0 [:][--.—LJ
%o [25] 55 4
;bﬂ 15| 70 = slze of 35" jtem = slz¢ of 105" tem
250 ?g ]‘1’&: Q,= Rs. 150 . Q) = Rs, 300/.
0
igo 18 }gg
o J 7112 d) Calculation of ¢) Calculat .
_4_5'_:)__ = lculatian of ) ot Qon of Co-eff, of
IQR =Q, -G, QD =_J-i__L QD ® >
= 300-150 Q+Q
= Rs. 150 - 300 -150 300 - 150
2 " 300+ 150
= Rs. 75 = 0.33

gx.9: The following scries shows percentage of marks obtained by 155 students in
te flnal examination find out IQR, QD & coeff. QD,

%, of marks obtained a5 38 6 55 59 65 68 75 7
o, of shudents 10 14 22 23 15 30 24 14 3
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e {
mZl (”")b item b) Q, =size OW

f | t 1:1
% a i (1 —
=<1ze O 4
marks| 1 a) QI sz 4
35 |iof 10 i
s [re] 24 15541 = si%8 Of 3(§5\+\1 8
45 g; ;g =size of ‘—T . 3
5 |is] s - size of 39%item = size of 117%irery,
68 24 (138 Q-
75 |14 [152
L’E:Jc:xiﬁonol d) Calculation of e) Calculation OfC0~e[f_nI
9]
-0.-0 _0,-Q _Q9-Q
IQR Q; 1 QD =—75" QD Q
- 68 - 46 2 3+Q,
=22 _ 68 —46 _ 68-46
2 ) 68 +46
=1 =0.19

Ex 10: The runs scored by a group of 99 cricket players in a season were givep in the
following table.
Runs Scored 25 35 45 55 65 75 90
No.of players 6 11 25 30 17 8 2
From the above data calculate IQR, QD & its coefficite

Solution : Calculation of lower & upper quartiles.

Runs |f |c.f +1 o . n+1 -
scored| a) Q=sizeof (ET] item b) Q;=sizeof 3 3 | item
25 6| 6 _
35 1117 th = size of 3(25)™item
45 [25)42 g [99”) - = size of 75%item
55 30|72 4 Q3 = 65 runs
65 17|89 = size of 25™item
75 8197
90 | 2]99] = Qi=45runs .
¢) Calculation of d) Calculation of e) Calculation of co-eff. of
[QR= QJ -Ql Q.D - QJ —QI Q.D - QJ—Q]
=65-45 2 Q3 +Q1
=20 _
=% _65-45
2 65+45
=10 =0.18
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aifea®

Mﬁ"/ ConlinuouM

; ducted ;
. A survey was condl regarding the daflv u
oo :;o;lls by top execulives in a company details obmyn::dm:rdm“d .
wo'fl ’ @in minutes) 15-20 20-25 25.3; 3040 40.5¢ 501;5 under,
h artile range, Quartite Deviati 7
e Inter Qu lation and ji5 -
caleu’® Calculation of lower quartile, co-efficient,

-

Physical

tme

golution * .
Cumulative| Q, = Size of [1'_)
freq (c.f) 3) Ttem
B 6
17 e 94\
12 Size of [T] Mo
56 .
Size of 23.5n |
75 ; L tem
&7 "I;l;:s ‘;\alue lies in the cumulative freque
i N

94 ch group is 25.30 (quartile class) ncy 32 of

o Q] = L‘ +.if__h(ql_ C)

Where L, stands for lower limit of quartile class
L, stands for upper limit of quartile s
f stands for frequency of quartile class

q, stands for lower quartile number

¢ stands for cumualative frequenqr Preceding to quartile class

3
a) - Q1=25+ 15

) (23.5-17) b) Calculation of upper quartile

n+1 .
% = size of [T} Ttem

%)
=25+ |75 (65)

=25+2.167

th
o n+1
=27.167 minutes =size of 3 (T] Item

94+1\"
3 ) Item
size of 70.5" Item
- upper quartile class is 40-50

=size of 3(

b Y
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@M@lmhli% ofInterm .
n |
l’.’ L‘ IQR = Q3 - Ql Be

L] + -——":‘_‘ (qj = C)

g - @~

0-40 .
40+ 2= (705-56)

19

10
— (14.5)
=40+ 7 (

=40+ 7.63
= 47‘63 m'mUt‘-’s

culation of Quartile deviation
QJ = Ql

QD= —5—

2
47.63-27.167
= ————2‘_'—'__
20.463

2
=10.2315 minutes

e) Cal

Ex.12: Calculate IQR, QD. & co-eff.

Class 14
f 4 6 20

Solution:

Class f |cf
145-150 | 4| 4
150-155 | 6] 10
155-160 | 20| 30
160-165 | 30 | 60
165-170 | 65 |125
170-175 | 40 [165
175-180 | 251|190
180-185 | 10 |200

¢) Calculation of

IQR=Q,-Q,
=173.125 - 163.33
=9.795

IQR =9.795 units

=47.63 - 27.167
IQR = 20.463 minutes

f Calculation of co-eff. of

Q] -Ql
QD= Q+Q

47.63-27.167
T 47.63+427.167

_20.463
"~ 74.797
=0.273

of Q.D. for following frequency disttibuum
5.150 150-155 155-160 160-165 165-170 170-175 175-180 180-185

65 40 25 10
a) Calculation of Quartiles (lower),

th
n+1
q, = size of [T] Item

200"
= size of —4— Item

=size of 50" Item
" Lower Quartile Class is (160-165)

L-L
f

Q=L+ (q,-0)

5
0+ 30 (20)

=160 +3.33
Q, =163.33 units

™

142

|

ancd<e!

ﬂmﬂﬂﬁl lion of upper Quartile e
a N
p cole th d) Q- %-9
(" +1 ] Item T
f3
- size 0 4
b _ 173125 16335
u e
3 3@9 1 Item 2
=size of 9 7 9795
h Jtem 2
=sizeé of 150°
per Quartile class is (170 - 175) QD = 4.8975 units
up
-L
oot
Qs
e) Co-eff. of QD = Q-0
=170,(1?2‘.4%1—7—0-(150 ~125) Q+Q
s _ 173.125-163.33
170+ 25 @) 173125 +16333
=170+ 3.125 = 3}_;6_735%
2 _173.125 units Co-eff. of QD = 0,029
.13 FOr the following distribution Calculate IQR & Q.D
Jass 20-30 30-40 40-50 50-60 60-70 70-80  80-9¢
5 14 20 25 17 1 A

f

o [ ] I
030]| 5| 3 a) ¢, =sizeof [_J item
30-40 |14 | 19 2
40-50 [20] 39 )
50-60 |25 [ 64 = 100 )
60-70 |17 g; ) B
.80 (11 _
Bngg 81100 = size of 25" jtem
" lower quartile class is (40-50)
L L
Q=h+ (q;-¢)
f
50-40
=40+ _
20 (219

golution : Calculation of Quartiles lower & upper.

b) Calculation of upper Quartile
th
4, =sizeof3(%] item
= size of 3(25)" jtem

=size of 75" jtem
upper Quartile class is 60 - 70

Q=L+ Rk (93-c¢)

70-60
17

=60+

(75-64)
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aiferd! 10 X,
M -604»7[._.7_('“) 't MT:lationOI
0 ' a
.‘0,.;.6(6) = 60 + 6.47 E IQR‘QJdQl .
043 Q, = 66.47 units | _8.125" 726
- 1‘5
3 units ¢) Comeffi i 25,475 ur
oif g Calculation of efficientyy |
(oo of i
Calculation © 2,-9 -0 d
r) IQR- QI—Q| Q-D. _—-i-—_ Q.D Eji-\QL l
- 66.47 - 43 66.47 - 43 |
- 2347 units _ WA = = 66.47ﬂm
2 : m 15° cal
= 11,735 units =0.214 | Ex 11,15
ing table.
from the following
. Calculate IQR & Q.D ; : -
Ex. 14 : Calcu 30560 c0:70 70-80 80-90 90-100 100-110 110129 solut:ﬁ:radi“
Wages 5 5 8 17 30 40 20 10 and S
rsons 1 . .
NOI' olr:: 4 a) Calculation of Jower quartile. b) Calculation of “PPEquaru 3
ion: .
" Eiled i s n\" Calculation ©f UPP
oo (18| \ o | Bl 1
50 . 1 e 2
s 0 | % =sizeof (%9] item =5'Z‘3°f3(—ig] tem 155‘%2'2 22| 49
5. .
90-100 |40 {120 , - i 005 (31| 80
100-110 |20 |140| = size of 37.5%item T L 15530 142 122
110-120] 10 1150 . jower Q class is (70 - 80) &, NHAFSECAsEIS 0 10 32?-40.5 32 |154
L-L Q=L +I1 L 30:5'45'5 26
Q, =L, +——(9,~¢) 3=ty $5.5-50.5 |19 {197
: f 05,555 14213
on . 100-90
=70 +M(375 - 33) =90+ 40 (1]2'5 -H) )
17 ¢ Inter quartile range
100-90 ;
=70+ 10 =90+ 1125-g] IQR=Q;~C
=70+3749) w0 (1254 - 41.60 - 26.18
=70 +2.65 10 =15.42 Marks
= 72.65 units =80+ 40 (32'5)
=90 + 8.125
= 98,125 units

d) Calculation of
QD- &;_QL

2

25475

S e—

2
=12.7375 units

culate inter quartile range Q.D, & its co-efficient from the following.
16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-53

31 42 32 26 19 14

convert the Inclusive se‘ries into Exclusive form by adding .5 into upper limits
- g 5 from lower limit.

Sl TR U FTH T s M 5 3 weema @ wd v

er & lower quartile

i th
a) ql=sizeo[(z] item

. (213]“‘.
=sizeof o+ item

=53.25" item
which lies in group 255 to 30.5 (lower quartile class)
By applying formula
L -L,

ae Q] =L)+ f (q[-c)

=255+ 20225 (53 55 _49)

25542
=255+ (4.25)

=255+ .68
Q, =26.18 marks

145
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- QJ 'Ql

b) qs.—_ SiZEOf3 = 3

d) Quartile devizN‘
— m
[I'_) item
a

= size of 3(53.25)"item

= size of 159.75™ item : _ 41.60—-26.18
which lies in the group of 40.5-45. 2
(upper quartile group) P
By applying formula
L e) Co-eff. of
ool
Q;F'-q*'T‘(‘Ia c) QD=Qe‘__%—
. Q3 + Ql
_1054+ 3552403 (15975 154)
o _4160-26.18
> 41.60 +26.18
= —(5.75
105+ (5.75) s
=40.5+1.10 -2
= 41.60 marks .

Ex. 16 : Calculate inter quartile range, Q.D & its co-efficient from the fouowing b
Wages in Rs. above 0 50 100 150 200 250
No. of Workers 500 423 380 275 200 75 50 0
Solution : By converting the series into continuous series we get

Wages [f |cf
in Rs.

0-50 | 77( 77
50-100| 43 [120
100-150 | 105 |225
150-200| 75 {300
200-250(125 [425
250-300| 25 |450
300-350| 50 {500
350-4001 01500

a) Calculation of lower quartile

N\
0 =5izeof(-;] item

(500",
=sizeof i item

= size of 125" item
. lower quartile gp is (100-150)

I
300 35 :

"~ no500 By applying formula
L-L 150-100
¢) Calculation of Q=L+ q;~¢) =100+ ———"(125—
) no 1 7 (1) o (125-120)
LQR=0Q,-Q,
=100 +->2
=230 - 102.38 =100+-=(5) =100+ 2.38
IQR = Rs. 127.
" 7.62 Q,=Rs. 102.38
146

“ -

ﬂyﬂﬂﬁﬁllatiof! 9f upper quartile __é______ -
b) Cala " th d) QD. = ‘_]‘;—Q_]_
,sizeof'." I) item ATt
13~ o
ize of 3(125)" item _ _&2‘\
= s!ze of 375" ilen:l
- Qua rtile class 15 (200-250) ) 12_7—61
er :
- 0 -‘L,.»,”"L’*}l“ (95 -¢) QD = 630,
ne
A 250 —200 e) Co-eff, of QD= —Q—£(_2l
~ ~300
% +~_1_2—5———(375 ) Q;+Q,
230-
50 (s P
_200+—2(75) o 1
- 125
=200+ 30 =12L.62.
=230/ 27

o Find out Q.D. IQR & coeff of Q.D of the fo]lowing data
. 17¢ '

inRs_below 100 200 300 400

500 600 700
Jncome 800 900
No. of workers 10025 50 75 135 185 210 235 45
golution : By converting the series into continuous series we get.
{ation of upper and lower quartile.
o T [t n)"
f |c —si .

come |~ 4 —— a) ¢,=size of(—} ltem
20 10| 10 2
100-200 |15 gg .
200-300 |25 =size f@ i
300-400 |25 1;2 %) tem

500 | 60 _
fng Zgg 50 | 185 = size of 62.5" item
2?)0:700 25 210| ». lower quartile class is 300-400
700-800 (25 | 235( Co Ll
800-900 |15 [250 FQ=h = )

tion of 400-

¢) Calcula - 3004+ 300( 625-5)

LQR =Q; -0

=610 - 350 = 300+%(125)
Rs. =260
Q,=Rs. 350
147
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- RS '
-—_—__‘———"-'—m— d) Q.D - QJ -QIN\ @ﬁ
f3["J item 2 %pper quartile Imfirrm :
=¢1z€0 5 ¢ '
b) =577 4 . _610-350 p cole R d) Qp =2-Q ‘:
= size of 3(62.5'~)l.h|lem 2 _size of3[-‘;] item 2 :
- size of 187.5"item Q.D. =130/- - . 17145917 ‘
. 39 qurtile class is (600-700) . size of 3(17:-;’{) item r——t ‘.
-L - size of 525" QD = 28,985 |
_Labza(g,-e) Q S in group (110-130)
» Q=h of e) Co-eff.of QD, ==3=% hich li€
_ QyFQl _I:z__'_.l_‘_‘.(q]—c) Q-0
700 - 600 _185 n.=L?t ¢) Co-eff. of Qp =31
04 (187.5 Qs f :
=60 25 __6]0-350 Q3+Ql
"~ 610+35; 130-110 55 5_50)
100 +3% S0+ —7 7 117.14- 59,17
= 600+——-(2-5) - BETTITVR Y TS
5 260 - 17144 59.07
=600+ 10 90 2110+ -'7-(2-5) 5797
Q,= Rs. 610 Co-eff. of Q.D.=0.27 b =
) . _110+ = Co-eff. of QD = 328
Ex. 18 : Following are thedata of daily earnings (in rs) of employees in , com K 7
Eamingsbelow 30 50 70 90 110 130 150 179 ot g,- % 11714
57 3
No. of empoyees 4 12 24 44 50 63 68 7 g: A firm is in the busmcss'of software development last year it made the
Calculate QD its coefficient and LQ-R. f"ul wing payments for out sourcing payment,
Solution : Convert the series into continuous serielsc-u] S . szmenl made (in Rs.) above 0 1000 2000 3000 4000 5000 6000 7000 8000
Earnings [1_[c.f a) Calculation of lower quartile, o of persons 100 97 8 @2 4 19 13 g g
030" Tl . . nh‘ culate QR QD &its coefficient,
30-50 812 q, =sizeof (Z) ltem i 1 : Convert the series into continous series,
50-70 |12 [24 Solution
70-90 |20 |44 " ﬁ;;mfeﬁ—] f et a) Calculation of lower quartile.
90-1}20 g gg =§izeof(—) item in Rs. 5173 N 100"
110- ~10000 =si —| i =si —1 i
130-150 | 6163 = size of 17.5™ item [1’000-2000 8| 11 =S of[J W fysiee OI( 4 ) tem
150-170 g gg which lies in quartile group (50-70) 2000-3000 1(7} ;g = size of 25" item
170190 . 3000-4000 |3 which lies in quartile class of 2000-3000
70 . Q =L1+17-L1 =) 4000-5000 |23 | 81
o £ co0-6000 | 6 87| L-L
: 000| 6] 93]  ~@=h? USD
c¢) Calculation of 6000- f
=50+ 2= (375_12) 7000-8000 | 3| 96
LQR =0Q,-Q, iBO__UO'gOOO 4100 = 2000+ ——30001_72000 (25 -1 1)
=117.14 - 59.17 20
=50+ =—(5.5) 1000
LQ.R=57.97/- 12 =2000+ —== (14) =2000 + 82353 Q=¥ 2823.53
=50+9.17 Q,=%.59.17
148 149
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c)

b) Calcul

ation of upper quartile

th
n) .
q, =size of S[IJ item

=size of 3(

100

4

th
J item d)

- size of 75" item

which lies in 400

L=k +-——-;—Ij‘(‘13 ")

L,

= 4000+[

_5_9!1:‘39”_0](75—58)

0-5000

23 e)

1000
_ 2EE (17
= 4000 + 23( )

= 4000 + 739.13

Q,= T 4739

Ex. 20 ; Calculate LQ.R, Q.D & its coefficien
Expenditure (Rs) 78-82

No. of students

Solution : Convert the series into exclusive form by adding .5 into upper limit of each, clag
and subtract .5 from lower limit of each class and arrange the same into ascending orge,

we gel.

13

2

73-77 68-72 63-67
6 7 12

Calculation of upper quartile and lower quartile

ExPenditure |[ |c.f
47.5-52.5 91 9
52.5-57.5 13122 = size of 16.75" item lies in gp 52.5 to 57.5
57.5-62.5 1840 L-L,
62.5-67.5  |12[52 £ Q=L +2 (g, —c) = 52,54 2/-2=525 v
67.5-72.5 7(59 1=h Vi (1=¢) 3 (1675-9)
72.5-77.5 665 5
77.5-82.5 2167 =525+ _(7,75) =525+ 38.75
13 13
=525+298 Q, =55.48

t for the following data.

th 67 th
a) q, =size of (%’J item =size of (—4—-) item

Calculation of \W

IOR =Q;-0Q,
=4739.13 - 2823_53
=1915.60

I.Q.R = Rs. 1915.60

_ Qs - Ql
Q.D. === =

4739.13- 2823 53
=
2

= Rs. 957.8
Q.D = Rs.957.80

Co-eff. of Q.D =-23——-9.L_
Q3 + Ql
- 4739.13- 28?35
173913+ 2855
_ 1915.60
7562.66
Co-eff. of Q.D =0.25

53-57  48-52
13 9

58-62
18

p P

o]
Size
El
6
9
1
15
18
21
%

@

th
n .
_size of 3(;] item

=siZ€ o
whid‘ lies

.'.Q3=L‘+

ihe foll
M=3 6
golution : 5) Calculation of

aifea

th
67 |
: _dize of 3(..3_) item
3

f 50.25"item
in the group 62.5 - 67.5

£7_:-£"-—(03 'C)

f

67.5-623 (5055 40)

=625+ 12

5
~ (10.25
=625+ 15 (10.25)

51.25

-62.5+ 12
=625+ 4,27

" 77
Qs-?667

2 Calculate quartiles 5™ decile and 60*

owing details.
12 15

+llh

=size of 2.5™ item

=size of 2™ item +.5
(size of 3" item - size of 2"
iten)

27

=6+.5(9-6)
=6+1.5
= 7.5 units

q]=size of ["T) item

: 9+1\",
=size of = item

=67.77 . 55.48

=%11.29

QD =2-Q
2

_ 57775548
LD777-5548
2

=3 5.64
e) Calculation of co-efficient of

Qp=2%-%
QJ + QI
67.77 + 55.48

_ 1129
12325
=0.091

18 21 24 27

th
b) Q3=sizeo[3[.'ﬂ'_1_) item
4

th
=size of3 [2:_1.) item

= size of 7.5 itern
= size of 7™ item + .5

(size of 8™item - size of 7"item)
=21+.5(24-21)
=21+.5(3)
=21+1.5
=22.5 units

percentile and quartile deviation from

180
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M uld)coe“ onD—Q “
3

+ Q1
D.
¢) Caleulation of Q. 257
225-75 ===
= 225+75
i Decile f) Calculation of 60™ percentile

) Calculation of 3

n+l
=size ofS[ 10 } item

th
9+1) .
Z | ilem
=size ofS[ 10 )

= size of 5™ unils

1)
=size 0[60( 100 ) item

th
9+1

=size of 60(0.1)"item
=size of 6™ item

D, =15 units. Py =18 units

7 : th percentile, 65™ percentil !
Ex. 22 : Calculate quartiles, Q.D., 7" decile, 407 pe P ¢ fortheg;
detailes.

Size 2 5 . 7 8 9 N

f 5 8 7 12 8 16

13 15 17
13 6 4

Solution: @) Calculation of b) Calculation of

Size|f k.f o th » - n..

_3, g 135 Q, =size of (T] item Q,=size of 3 1 o
7 7 120 " .

8 [122 =size of (79:1] item =size 0f3[794-:—1] liem
9 8 |40

el o = size of 20" item = size of 60" item

15 65| - Q=7 units Q,=13 units

17 | 479

d) Calculation of decile
c) Calculation of

W f 7|h ch"G
ation ©
calc¥

f) Calculati i
th SHlatan o Percentile
e ’“’1] item : ns1\®
=size :
_size of 7(—'{6-‘ of 40[ = ) e
th
7 Z?_i-l—) item Peo =5ize of 40 79 41\* _
55'113 Of 10 —E— item
_size of 56“‘ item =11 units = size of 40(.8)"
1 tion of 65" percentile = size of 32 jtem
5) Cakula th Pao = B units
+1Y .
item
_size of 65[ 100 ]
_ ize of 65(8)" item
_size of 52" item Pes = 11 units
he following table find out quartiles, 2* decile, 8% decilo 1= .
Ex. ’F:ET; Q. Deviation and its coefficient. decile, 15% Ppercentile,
erce ! )
45:3 j0 1020 2030  30-40 4050 5060 6070 70.80
golution * a) Calculation of quartile lower b) Calculation of isppér il
@Eg—f; =size of | = i ite th
510 | 2 q,=size P m 4, =size of 3[1] i
20| 4| 6 4
30-40 |20 q,=size of T item = size of 120" item
050 |30} 72 which lies in c. 154
e 4; :éfl =size of 40% item - upper Q class is 60-70
60-70 |3
Lu,go | 61160] . 41=lies in c.f 44 i.e (30-40) group .

Q1=I-'1“'11}Ll (‘h‘c)

Q3=11+L‘}[“ (35-)

7
=60+ 03 0 (120-119)
h 40-30
=si it =30+ (40-24)
. =5 fl— 10
Q. =¥ D =size o ( 10 ) item — 60+ 3_5(1)
10 =
= ———13_ 4 D =size of (79 +1]lh item a0y _26(16) 60+ 285 i
. 10 =30 + 8 = 38 unit Q,= 60.285 units
=3 units =size of 8" item D =5 units
) 152

153
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U
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Which Tea e edf 24 clana | 404
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A0 40
“d
)
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100,
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d) From mean
Lda

Jﬂ’ el

n

100

"0

=10
Co-efficient of

dn

Sa=—
a

10
60
= 0.166 approx.

Ex. 3: Calculale mean deviation from different averages from the followip,

¢) From median
Ydm

Sme=——

n

.10
10
=10
Co-elficient of

dam

o =—
m

10
575

= (0.1739 approx.

Bday,

Marks. 18 19 22 22 27 22 20 29 28
Solulion:
Deviation JD¢v. Trompey, from] ) Calculation of mean deviation
Rearmge|from mean median | mode Calculation of mean
Series =23 =22 22 I
18 5 . 4 =
19 4 3 3
20 3 2 2 _207
22 1 0 0 9
22 1 0 0 = 23 Marks
22 1 g 0
7 4 5
gB 5 6 6 b) Calculation of median
29 6 7: 7 n+l th
Im=207| Zda=30 |Zdm=27]3d;=27 = size of [TJ item
g 941\
¢) Calculation of mode most mszeol| =3~ Mem
repeated item is 22 . -
. 7 =22 Marks =size of 5" item
o i.e. 22 Marks
158

{ mean ¢) Calculation of M '
[ation © ( B D,
0 Cnf o from mean rom median f) C"]l'ulaﬁn et
de\"““w P Edm fr()m Mode N of M.D.
ﬂfﬂ m'*—,——
Jﬂ‘(’r : 5.4z
X n
0
5‘39’ = 39 =-2-Z
. 333 Coeff. of _;
coell . sm=Sm Coeff. of
oa e
(5":’ " 62::{2_
a . :
=:°'—'2333 2 3
0.144 apporX: = 0136 appox 2
= U “U]aﬁapprax

A N
tions. o
et s, 30, 30, 45, "
X -2:‘.'011 . Calculation of mean deviation
gplutiol* .
30 dmf30 gz/::}() e i Yon
:’T": d:;.,ﬂ 10 10 ) Mean ___n_
. 5 5 5
5 | o : 2 H
30 ’ 0 0 :
3{5’ 15 15 15 5
jm =30|zdm =30 |Zdz =30
o=
o
d) mean dev. b) Median =size of (%_1] .
Lda
) Ed 541\
=size of [_+_1J bl
= :‘32 =6 unit 2
= =size of 34 jtem
Coeff. of M.D. e
_én
) a c) Z (n“lode) - mOSt
rePEﬂlaﬁve item is 30
.—_—6— =20 . fiode is 20
30
K 159
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e wieah
i ) M.D. from mode Sy h\
Spip o =" )
o MD.from median ¢ :
5 « 20
] --5 ‘i
= 6 unll . N
om C(')'Q[f, “l' lIZ ‘.s‘z
Co-eff. of MD ® - u‘;
al g
0 <
« (.20 &
Calculate mean deviation from Mean, Medlan & Mode,
E‘,S‘p f-ein Re. 318 324 325 313 324 315 338 319
T ' J rdic mode
Solution: Calculation of Mean median & .
a) Mean =
Amnga "
i inv321.5d2/3
Semslad‘mz*) ; 8.5 11 2576
315 7 6.5 9 _.8
S e : = 322/-
318 -
319 3 2.5
4 2 2.5 0 "’
KyL ;2; gg (1) b) Median = size of (-”-I._l_) i
325 ; ap
8] 16| 165 14
Em;2576 Tdo=46|Tdm =46 |Idz =46

. ( 8+1\"
size o 5| T

= slze of 4.5" Jiop,
= sjze of 4 I[cm +5
(5l|| “Cl’n'4"‘ “L‘m)

d) Calculation of mean deviation from mean

Mean dev. =-r% =dn

46 =319+.5 (324 - 31y)
—iR =319 + .5 (5)
- =319+25

5.75 - 321:5/-

Coweff.of MD.= 22
n

¢) Mode = Most repeated item is 3
875
JErY)
=0.01785

160

’

" aiferrl
'ﬂ“fﬂm tion of medlan deviation from 0 ('-‘ltulnnnnu! M| ——
) Cﬂh-u[-‘ v e deyiggion from
O eandeV Ty Made o 22
L "
A6 575 ”
B X et
,‘i',”,, C
chlvn! of 6™ edinn oelficlent of g, 42
ot 575 2
©3215 3.7
= 0,01788 -'[1)2/1
= 0.177
Discrele Serieg !
te the mean deviation & lts co-efficieny fro
61 compH — 15 20 25 M mean, medjan and mod
[ | nfscrvlcﬂ (Iny ) J 0 a5 0 45 e
(N C .
enp oy Payers » ) 18 O B 10 y
fncom Calculation of mean, medlan and mode, ‘
‘IO ; g M
01|uul\l|““ Om-_n_ﬁ‘_l‘t“v. frc:Il:l fr:::r:\n 'f:]ﬂ.’r“_'IH_f!Hrﬂn\ mode
A (U ! ‘%‘-—'_——
W ( [m.f 31.35 {.da |ef mﬂ(‘;um f.d Deviation from
’M‘g_—-—s—- 75 16.35] 81,75 5 15 - {;15 —'I‘.'E'_(ﬁ dz fdz
20 9l 180 11.35(102.15( 14 10l 99 10 50
25| 18| 450|  635| 1143132 5| 90 5| 45
35| 8| 280 3.65| 29.2|46 5| 40 3130
40 10| 400 8.65f B6.5350 10 100 10| B0
45| 14| 630] 13.65] 191170 15 210 ;‘5) ;50
/ =70 E"lf zfdﬂ Eﬁh” . :n
-2195 -613.1 605 o

[ mean
) Calculation ©

n
295
= 70
=31.35 years

ne

¢ Dy observation item having
max. [req. is mode i.e. 25

b) Calculation of median

v

ne1\"
m = size of (-2—) Item

704+1\"
= gize of 5| Mtem

=size of 35.5" Item

355 lies in c.f. 38 whose corresponding
alue is median L.e = 30 years

181
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aifGah! A+t
et 4) M.D. from Mean f) M.D. frq “’ﬁ\ M .
from Median m M°d mfrom median fy ¢
¢) M.D.fro zda.f Sfdy ¢ Calcu'“"o alculatiop, of M. T
fdm = === ¢ = Zfdm D. from Mode
Tu " o b2 Mz
=_6,1_§'_1. 635 560 )
605 70 ‘7‘0~ sk
o o 92 560
70 = 8.758 Yrs- = 9.07 62:\_
- 8.642 5 14 ~6.0869 %
om Co-efficient of da= Co-efficient of Sm =6.0869
Co-cfficient of OM=T" g et Sz Sm=—r— Co-efficie 6.036
> - 8.758 Y| et of O i ntof 5750869
.-l i C 20
S0 3135 K 60869 =030
e =0.279 X 20 :
=0.2 . ~0y
late mean deviation and co-efficient of M.D. from mean, med; calculate M.D. from mean, median and mg
Ex. 7: Calculate . an&m X 8: t € and thej, coeffic
of the following series % {lowing da 1cient for the
Size 5 10 Age(m)’ 9 12 16 23 4
( 2 8 19 24 17 12 ofo'JdentS 7 20 ¢ ]
sTubiin Nol- ﬁon'calmlaﬁon of mean deviation from
olution : . g . "
d - dz from 1;) (.:al.c‘ﬂahon Of Meg 50 mean median mode
fmin dm 20 eviation _—T1 | da/ f d;n/ dz/ a) Mean I by 5o
0.67 ffda [ 0 |fd n =
size (| mi_pY (0o jIRLT 2 S| Mean =27 peel m"{é’i22 a0l o 2 | 18[4] 5 1 '
51 2| 10 [16.63] 33.26 n 18| 9 ) 1 _1530 o
80 228 1.67(20.0421 12|3] 36 = _1lo
10| 8| 80 [11.63 93.04/10/10{ 80 10 1912 74
15 |19 285 | 6.63| 125.92|29] 8| 95| 5 | % _19% 20|16 320 ggg v 2 92i] 52 =2067 b
20 24| 480 | 163 39.12|53[ of Of O 0 92 [ 7| 147 20 e ledl 2 7(1] 7 : =1486
25 |17] 425 | 3.37] 57.29|70| 5| 85 5 [ 85 a=2163 1 |ao] 449 133| 266164 2 400 o
30 [12| 360 | 8.37| 100.44|82| 10| 120| 10 120 2| 7| 161] 233116 2101 7| & coeffic B
1337|9215/ 150| 15 | 150 i 3| 72/ 333] 999174 4 | 12|2) ¢ cientof da=—"_
35 [10] 350 [13.37] 13.3 _ b) Calculati u|3| 72 e
n=| sinf Ifda Efdm Ifdz ation of medizy | [ [74j1530 Zfda fdm|  |Zfdz
921990  |=462.44 =560 =560 () 1 110 =110 k724 =148
— . = m=size of | — | jem e 20.67
¢) Z=item having max frequency is mode d) Median = 0.07189
. 20is mode th
. 9\ =size of(g) item
d) Calculation of M.D. from = size of (?] item 2 e) M.D. from med. f) co-efficient of
z : ;
eI =Soatt _Eii5E = 46 which liesin (7Y ) _Zfdm SO
- no0 92 53 corresponding Itemisy =size of 5| item " e
Co-efficient of - median is 20 110 s
ol 506 o =size of 37" item = -
mean 2163 . Median = 20 units =1.486 — 0783
162 163
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LR ‘“M !:_f;f:

i) co-ofﬂcm

m'nm Thean deviation find its coefficient
o,calculﬁlcﬂ 28 29 30 31 32 33
1 '
25

f iy
M

N median & mode

yze——" 0
o = item having by MO TR 2 3 6 205 4 2 2
¢ = Mt 1o -
i‘n::‘um freq is mode ,E‘l ‘]% ME 1? Jation of Mean Deviation [rom Mean, Median, Mode
” ¢ 74 R ( . Calculd :
i 22 units Q ion * Mode
= 1.67506 =0 Sﬂl“//'ﬂifﬁ dm from |47/ | Mode| Mean=Z"f
-~ g; g0/ fda cf |median/fdm|yg fdz n
' an, median, mode and their CO-cff; .+ m.r | =——1 29| 10] 3 30 4 40
Calculate mean deviation from me flc.,n ﬂ#‘/lﬁbﬁ ’fgg 228 22| 2 24 3 36 :32765_
Ex. 93 Calenld 1 a12f 1 735 1| 13 2
ing 9 100 11 12 12 .90 11. 2 6 .
& 20 12 Nl 168] O 1l 1| 20
S 16 15 . a) mean =y, Y | | 2 6| rqp| 1.10 22| 6 0 0 b : : n)"
; ulation of Mean Deviation TSl [ 990 580 510 10.5] 66| 2 10 1| 05| P)Median =Size Of(iJ
Solution: aleula —_-{-—-—"'Er-llim/? [dm Hz=9|(dz n Jd 5 151 3.10 12.4| 70 3 12 ) 08
Srymm e I EN N, oy oy PTR I <ay()| | 3] 4] 54| 30| 082| 72| 4| o8 3 0§ 74
-—r"r 3 |-28] 341 & a2 [32]4 64 o 12 © 10| 10.2]| 74 5 10 4 08 = [—_.
2.41| 38562 5 o) | %3 66| S5.10L — 2
5 |16 -3 |48 naslas| 1 |15 |3 |4 =8. 5 11 2 ¥fdx = Tfdm = Ifdz= -
o 15 ]2 [aof 14l 2R3 6 {0 |2 |40 I N e e P ' = g | 7 item lies in a1 (ct
7 20 |1 |20 0;; so8l70] 1 12 |1 |12 : 4 74 fpoes | 1274 35 | . med. is 28 unit
: 0. : d !
8 ;g (: :,g 1.59] 39.75|95| 2 gg ? 100 b) é‘a:-_fni L;/dc {em d) Calculation of M.D. from e) Co-efficient of M.D,
* ol 2 [20] 259| 259105 3 16 |2 |8 () 2 max fred _Efda ga
: 3.59| 14.36[109( 4 18346 | hovin8 Mean = .
1201 L4 | 4] 459] A4S v 2fiz 110 P29 127.40
n= Zﬁh’ ):fdﬂ f” 517 =1.6678 =" ___172162
110 |5 183.46 =181 74 27.90
th =1.72162 -
G . Zfdm =0.0617
¢) Coefficient of iury W5 B\ item Sm==2— j .
sa d) Median =siz¢ of 2 &) n 0 Calculation of M.D. from median g) Co-efficient of M.D
~mean th _181 Ifdm _ Om
_ 16678 = size of (1—122] tem 110 om== median
- = 1.645 17 _17162
=0.225 = size of 55™ item 71 T
med = 7 units. =1.7162 =0.0612
f) Co-efficientof  g) By observationitem h) Mode i) Co-efficientd }) Calculation of M.D. from mode i) Co-efficient of M.D.
having maximum Tfdz 5z _0z
5nl=°'%;— frequency is mode i.e. 9. 6z= "{1—‘ oz 5 6::2:& T2
. n
o100 _217 LI 135 LEL
7 110 9 = 29
=0.235 =1.972 = 0219 =1.8243 =0.0629
164 165
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sqraandd

Continuous Series

m—

Ex. 11 : Calcul

ate M.D. from
10-15 15-2

0 20-25 25-30 30-35 35-40

Ty

the different averages for the following

M.0-5 510
( 449 705 507 o1 109 52 16 4
Solution : Calculation of M.D from mean, median a.nd Mode.
Mean Median Mod
] da/ dm/from ‘HTQR
M Mv]e ldx dx [10.47fda cf 19.34 fdm |78 A
—55] 2.5] 449 |4 [[1796 797|3578.53 | 449]  6.84 |3071.16 '3“53*5\
5-1.6 75| 705 3 |-2115| 2.97 2093.85 [1154]  1.84 [1297.20 | ¢ 5, 228.6&
10-15|12.5] 507 |2 |-1014 2.03|1029.21 |1661]  3.16 11602.12 | 4,4 2375.50
15-20]17.5( 281 |1 | -281 7.03[1975.43 [1942)  8.16 [2292.96 | 9 g 2722.76
20-25[22.5[109 | 0 0112.03]1311.27 p051 13.16 |1434.44 |14 ¢g 1600,93
0B 'sa 1| s2[i7.03| 88556 p103| 1816 [ 94432 19 g 160
30-35|325| 16]2| 32[22.03 352.48 2119 23.16 [.370.56 |24.65 393,35
35-40|37.5] 4[3] 12/27.03 108.12 2123 28.16 | 112.64 [29.¢3 1;1589
5 Ifdx = Zfda = Sfdm = E],};‘Z
2123 |.s110f  [11335.45] | 11125.40 10344‘
\.Zq

a) Calculation of mean

b) Calculation of Median

C) M.D. fI'Om Megy

~aifcient ©f B

8) Calculation of Mode efwn
By Observaﬁon o .

f ont maximu ode| class jg 5.
§m= m m frequency) 18 5-10 (hi"Ving
Z= fi-f
5.240 L+—1"Jo
:—é"g 2}’1_1'0__&)(([2—[1)
40561 — 5. 705-449
2x705- 449 _ 507 *(10~5)
256
=5+—=—
1540
=5+282
=7.82
Ifdz '
Calculation of 6z =- n i) Co-efficient of 5z=_92
" mode
1084402 j
~ 2123 _5.108
=5.108 . g::a

Compute mean deviation from different averages from the fol1owi
ing.

Zfd.r . th 2:
=x+ xi o nl. Sa < Lfa Ex 12:
" m=size of(zJ item a = Wages(iﬂRs')so'35 35-40 40-45 45-50 50-55 55-60 60-65 65.79
-5110 ) 11335 waorkers. 12 18 22 27 17 23 29 8
=254 53 ) (ZIZSJhitcm da:??igis golution : Calculation of mean deviation from mean, median & mode.
L2 _— = = -
= = =5, =
22.5 +(-2.407) x 5 ey 34 r’ NVERE DR ev. Dev
=22.5-12.035 S ; ) Wages[Mid 5 rom rom from
= 10.465 jes in cf (1154) corresponding Valuelf (50.32) |fda f medianfidm  |mode|fdz
= approx 10.47 class is 5-10 (med class) ) fdx mean/da 9.81 " lser
L -1, M35 (325 [12[-3 |-36 17.82 |213.84 | 12| 17.31 |207.72 [14.17 170.04
. M=1]+_f_(m_c) . 540375 |18]-2 |-36 | 12.82 [230.76 | 30| 12.31 |221.58 | 9.17| 165.06
045 (425221 [-22 Z.gg 172.04 | 52| 7.31 [160.82 | 4.17] 91.74
. _ 4 sl2710 | o , 76.14 | 79| 2.31 | 62.37 | 0.83| 22.41
10-5 e) Cal 45-50 | 47.5 | 2
3) Co-fficient of MD. = 5+ —=(1061.5-449) ) Maé“ﬁs;"ﬁ‘ o | Es(525117) 1 | 17 2.18 | 37.06 | 96| 2.69 | 45.73 | 5-83| 99.11
) D. edim| fecen|s57.5(23] 2 | 46 7.18 [165.14 [119] 7.69 |176.87 [10-83] 249.09
_ ba Xfis 65(625[29] 3 | 87 12.18 [353.22 |148| 12.69 [368.01 [15-83] 459.07
B _ 5 _ fdm 60
= ean = 5+ 255 (6125) om=== | lco|e75| 8| 4 |32 | 17.18 |137.44 |156] 17.69 |141.52 P0-83] 166.64
N = = Ifda= Ifdm= Ifdz=
2 - ;5 ;44'34 _ 54 156 i 13fs; 64 1.{3:' 62 1:{223 16
1047 b 2173 — 88 . i . u
=0.510 =5.240
167

166
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aifeT®

= <F wret! B Calculation of M.D. €) Coeff_of \ ﬁg@" = mean deviation from mean median and\m
Clclation of mean from mean 7 :Calf“la mode from ghe fullowi.-.g
” £in Sfs da= 92 fe 0 10-15 1520 2025 5.3
T xi Sa=—— Meg o> o 51 30-35
—x+ " » e T 22 60 85 32 8
_ __8 - X - )
-3 ih[f! .| 138564 \-5"583 P CalcUI-'mon of mean deviation from different averages,
=430 T B 3R 50111""" : o mean dev. from median dev. from mod
L5282 - 5.882 17 dev: 0T o/ I T o T—
T oS0 T ol Q‘&x D0.45 |fda cf 2097 [fdm 21.60](dz
. e) Calculation of Moge a}?‘f;"i‘ -3 13 }Zgg gggg 13 18471 55,41 19.1] 5737
£ Calculation of media By inspection methog ‘}0 75l 712 | Suchi7as0ls 13471 94.29) 141| 957
in the class 45-5 Mode 51 22 |-1 |2 ‘ : 2| 8.470186.34| 91
3@ . ks 5125 0 | 2.95(177.00 92 200.2
(AE] e 012175 {60 | 0 F s 3.471208.24| 41| o4
ma=szrof \2 Z=1L + fi-f, 15-20 2585 |1 85 | 2.05]174.251177) 1.53 [130.05| .99 76.5
25 -7 () 025PE2 |55 |2 | 64 | 7.051225.6012091 6.53 120 96| 5.90| 155 5
& 1=h-f 1530 B7- 3 | 24 [12.05] 96.40121711.53| 92 2 '
(156) 3 o sprsl 8 - :24110.90| 87.
—szr of \ 7 _ 27-2 BEE—Tn=| |Zfdx Zfda= fdm = Yfdz - |
" Bl 2x27 -2 33" 217|  |-128 992.65 975.53 =
& - which lies in the class 45-50 =17 i = — : 954 70
=76 iz 5 tion of Mean b) Calculation of d) Calculatio f Med;i
=45+—x5 2 calcula M.D. from Mean n of Median
LI_ i (H—C) 15 ZId-T 7 th
Mefm=L + ' - g=x+—— X1 Xfda i ny .
f =45+ 1.67 n Sa=L" m = size of 2 item
Az Z=Rs. 46.67 n
Y e )(73—52) —175+-1—2§’<5 9
=5+ T ol e o [217)"
. ~ +2.95 217 =size of | — | item
s f) Calculation of M.D, =17.5 e 2
=45+ —(26) from median =2045 =D .
= g Mean = 2045 units = §[ze Of 1085”! item
Median = 49.51 Sm = Zfdm which lies in the class (20-25)
n () Calculaﬁon of COEff. Of Lz -1
_ 1384.62 oa M=1L+ f ‘ (m—c)
156 oe= mean
=8.876 4574 =20+ 258'520(103.5-92)
~ 2045 e) Calculation of
g) Co-efficient of h) Calculation of MD. from Mode i) Co-efficient of =0.224 Sl =20+ %(165)
- Ifdm
sm=—2" e 5z=_92 om =fT =20+097
medimn n mode M =20.97
_8576 142316 9.1228 _97553
4981 T 156 T 217
=0.178 =9.1278 =0.195 sm=4.495
p 169
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tferh) F
grpranfam W e g Calculation of Mode "ty
atfon of coells By Inspection moly) \

) Caloul clag, |
sm f~f Ay
om= prlr:;l'«;'l Z=Ty4 ——"L-""""’f
1495 ZII "fu ) f;
4495
® .-1“»-()7 85 - (JO
all = 20 + e
02143 2x85~-6()..32"‘5
m 20 | ..]-_.2.?.
78
= 20 + 1.60

= 21,60 mode

h) Calculation of M.D. i) Calculation of coeff, of M.p

from mode 5
z
Lz Z=
51 ._,..:%-- mode
95.1_7 = ﬂ
- .__...217 21.60
- 440 = (.203

Ex.14: Find out coefficient of mean deviation in the following series from
Meap
4

median and mode.
Age (in year) 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

No. of Person 20 25 32 40 42 35 10 8
Solution : Calculation of mean deviation from

Mean Median Mode
m-=35
rf.\'/—1—0—
Age in M. da/ dm/ dz/
yrs) (v | ( x fdx 65| fda cf |37.25 fdm 42.22 fd
0-10] 5| 20[-3| -60 [31.5 530[ 20[32.25 64537.22[ i7"
10-20|;5| 25|-2| -50 [21.5| 537.5| 45[22.25 556.2527.22 54“
20-30ps| 32[-1| -32 115 368| 77[12.25 392(17.22 5530'5
30-40p5| 40lo| o0 |15 60{117| 2.25 90 7.22 zsé'mI
40-50)5| 42| 1| 42 |85 357159 7.75 325.5 2.78 116'80
50-60/55| 35|2| 70 [18.5| 674.5[194|17.75 621.2512.78 44'776
60-705|  10{3| 30 285 285p04]27.75 277.522.78 227':
70-80[75 Bl4| 32 [38.5 308p12{37.75 302032.78 262.22
n=212] Ivfix=32(  [Ifda=3093 Efdm = 3209, zfdz=331§m
170

,,@""m n b) Calculation of P
0]1 0[ m[’ﬂl o "3
an—ul.ﬂi M.D. from mean ¢) Ca]mlilion,f
1) £fdx i y o coeff,
51+ fn 5ﬂ:£a. Jq?__&
n Megn
32 .10
g 5451’2’}:1 :yﬁ _1439
2 —
= 65 yc,‘_]rﬂ- =14.59 =0399
- . .
. Median e) Calculation of )
lcul"“on of . f) Calculation of coeff, of
d) th g = Hdm
- (ﬂ) item R dm=_9m_
"= sizf 2 median
32095 -
th = — ” 15.14
-0 of (212—] item ]212 "7
s 2 =15.14 = 0.406
- 06" item g Eal_culalion of mode
5.5,}1 lies in c1as$ (30-40) y Inspection modal class is 40.50
c
e Jﬂ—"q —C) Z=l'+—f'.;["__x1'
M:L,+—7“’('" 2fi-f- 1,
= 42 -40
=30 =404+ —""""
) 0+%—(106—W) -0
2x10
10 =40+ [
=30+35(29) 34'75}
=40+2.22
230+7.25 -
M= 37.25 Years Z=4222 years
) Calculation of M.D. from mode i) Calculation of coefficient of
= ‘Eﬁi oz= gz
n mode
’3318.84 =15.654
212 4222
=15.654 =0.3707
£, 15: Calculate mean deviation from mean, median & mode and their coefficient from
ihe following data.
0-2 3-5 6-8 9-11 12-14
e 1465 451 86

171
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iferl ——————— g,
- LLL ,wwﬂﬂm Dev. N N
— an from3.93 g -
"™ 1 ""/'] op |ida___Jf__fmedian fdm |4 54 lhmd(.
3 fidx Ml T 6A0| 200 (1R800 [ Iy
i(Clase M.V ( r-—-""'"J.‘,-1_| 298 RISY|
. <77 -1 20.30|2108[0.07 | 102,55 14
vl ~Tlo ol 002 » it 34 gl
Vel afies| Ol | a0z 1362022559307 01084.571 5 ¢ ) %
oal 2] ! ]'}2 o2 | 5177220050.07 | 522,02| 58 |10y !
omlro] B8l 2170 g2 18.04[264719.07 | 1814 g.¢ | 6y
(2141 13 _,_..g- """1’“ yfi o= Lfda= Xfdm = [ Xj],“;
o el [T ‘ : , (3
e 1888.22 911-27 &
3'!*1} ———--‘"l’t L___._-—-—-L—— T — 4319."
I S . b) Calculation of M.D, ¢) Calculation 0“0},]
a) Calculation of me: (rom mean 50 &0 +0f
. e
geit 3“{","' %l da= Eﬁﬂ m
n
I n 1468
wd 4 :—-"--13 _3888'22 3.98
2617 2647 =0.369
- 40(”(’ - ].468
= 308 apprx.
{ edian {
d) Calculation of median ¢) MD. from m ) Coeff. of
th :Eid—'l 5’":__{'_”-‘
m-sllcnl(g} flem % miediay
h =3(;i‘:1'37 =-!i7.7_6
2647 39
esizeof| = | Item
slnuf[ 2 ] . = 1.4776 =037
n jlem hi he
1323.5" item lies In the g Calculation of ol
group (3-5) by observation modal group is (3-5)
- medlan class = 3-5 -
L,-1 o Z=L o+ —H—t—x(i
Ma=l, QJT-L(III—C) af - f- ( )
1465 - 643
5-3 = 3
=342 (1335 -64) 3 retaes—oa3 51 )
822
2(680.5 =3+ 3
=3+—(]—’4—é§-)- 3 1836
=1.93 =3+(0.447 x 3)
=3+1,34
Z=434
1m2

T

R ik

m::[allallon of M.D. from mode
h=

Ifdz
57'-‘ H 52‘:_?1__
4349.16 fixe
_Bier)
= 72647 1643
- 1.643 Hiod
=0.378¢
5 calcumc mean deviation for the following data
v, 16 '
jorks 3OV 0 102030 4 5 60
ok dents 150 130100 80 49 55
Nol. oﬁon . Calculation of mean deviation from mean, median g mog
Golu da/ Mode,
dm
ted ]
Cm?ver r“m'v, dx|fdx |31 |[fda |cf 31.25|fdm 54‘”
Wzo 05(-3]-6026] 520 20 26.25““52“5'2‘9'7415"
0_120 30| 15|-2| 60| 16 480 | 50/16.25( 4g7l1q'se 528'8
10.30 20( 25 (-1 -20| 06| 120 | 70| 6.25( ;5 9.44 133'2
030yl 35| 0| 0 4| 160 |110| 375| 5] el 1B
040 |15 45| 1| 15 | 141 210 112501375/ 206 25{10.5¢] 122
fg.so 10 55| 2| 20 | 26) 240 |13523.75| 2375150 5] Hoc
5060 15| 65|31 45 | 34| 510 |150/33.75|506.25]30 5¢] oo
}"0/—"",7; Zfdx Ifda Zfdm . X 4
/1_5_(3__ =-60]  |=2240 22375 2205 6
Calculation of mean  b) Calculation of M.D, d) Calculation of med:
2) sfix from mean L
I sia vy | i
=x+ 5a=zfd“ m=sizeof[§] item
=35+.-—69-X10 22”40 th
150 oot =sizeof 15—0 item
P 150 2
i ea ks =14.93 ,
=sizeof 75" item lies
Coel. of e) Calculation of M.D, in the gp (30-40)
) 5 from median L,-1
- L
5a=-m—2n- _Zfdm M=l f (=)
n
14.93 =30+22-30055_7
e Jﬁf—f 30+ 1‘;05 -
- 0.48 i
=14.917 = 31.25 marks

173
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f) Coelf. ol from MO " o
Z=l + i
"
40-20
14917 2205.6 a0
our ™ 2x40-20-15(10)
=0.477 _ 14,704 -
5 :30""3)((10)
i =30+4.44
S2=—71
i) Coeff. of mode Sa0eai
14.704
——
34.44
=0.427
i i data.
deviation for the given
. Calculate mean . . y
e y 10 20 30 40 50
Marks below s . . o o 8 “

tudents 5 L
No. of s ¢ mean deviation.

: :Calculationo :
Solution oy rom mean ev. from medlanpz/
Converled-_j v ldxlidx }2.33 fda fef 42.78 fdm 13.85
é‘;_r_ifs___—-l m:TTﬁW 186.67 | 5p7.78 188.9 P8.85[194.25
=010 | 5|05 3| 39|27.33| 35529 18p7.78| 36114 RB.85R375 s
10-20 |13 ;g | 18|17.33| 155.97 p7[17.78 |  160.02 118.85)169.¢5
20-30 | 9 32 l1| 13| 733| 9529 0| 778( 10L14 | 88511505
30-40 13 ol o 267 48.06 58] 2.22 39.96 | 1.15| 20.71
40-50 13 52 1] 10|12:67| 126.67 [68[12.22 122.2 [11.15] 1115
50-60 10 o2 |2| 20|2267| 2267p8p222| 2222 PLI5| 2115
gggg 12 |72 |3 | 36|3267| 392.04p0p2.22] 386.64 PIL.15| 3734
oy 7 Tfix | £fda= Ifdm = Ifdz =
& 4|  |158669 | | 1582.2 15715
a) Calculation of mean b) Calculation of M.D. ¢) Co-efficient of
from mean
da
=x+Hi‘£)(i Efdﬂ 5IJ=
n e Lo mean
—15+) 210 : . a
=5+ 50" _1586.69 VRS
4577 90 = 0.416
= 42.33 Marks. =17.63

A

1

o _ ) Calculation of mN
mﬂm Cﬂlc[jlﬂlion Of M'D g by Obscwalion moda] \
h) d 8pis (341‘

qifca®!

Wan e)
a
d

Calculation of MD. o T
from mcdian D-Of!]d(‘nt 0{

th
nl item .
dizcﬂf[i] e :Efdm é'm:_ﬂ’__
m n mnﬁa"
th
90) item 15825 _17553
,5izeof(“2‘J 90 =17.583 T3 =041
th t m .
_4ize0 45" ite 8) Calculation of mode

the (40-50) class

which Jies in Y inspection modal class js 10-50
-1
=L S (m—e) Z=1, +—£31in
. M= 2fl —fu -,
50-40 (45 40) 18
_40+—T5 =40+ -13
=40+"1g 2x18-13-35%(10)
0
_10+22(5) =40+22
- 18 K 13
40+ 278 = 42.78 marks =40+385 = 43.85 marks
Zfdz :
calculation 97=77— ) Co-efficient of 52=—92
h) mode
7345461 17461
90 - 4385 =0.398
" 18: Calculate M.D. & its coefficient for the following,
M(;re than Marks 0 1020 30 40 50 4 70
10 9 75 60 50 25 15

No_ofsmdents

solation : Converted series calculation of mean deviation,

| m—45 Dev. from - —
dx dm/

[;"k:L_L; 10 |fdx |mean 37 |fda |cf 40 |fdm SSEV‘;:;}meOde
Tew0f10] 5[ -4 -40 32 | 320( 10[+35] 350 [40 [ 400
p20f15| 15] -3 -45 22 | 330] 25[+25( 37530 | 450
030[15] 25| -2 -30 12 | 180| 40{+15]| 225 |20 | 300
p40]/10] 35| -1 -10 2 20| 50/ +5( s0]10] 100
1050125 | 45 0 0 8 | 200] 751 5[/125| 0] o
506010 | 55 1 10 18 | 180| 85 15| 150 (10 | 100
§0-70{10 | 65 2 20 28 | 280] 95 25| 250 |20 | 200
1080 5( 75 3 15 38 | 190]100 35| 17530 | 150

n= Zfdx Ifda Zfdn Ifdz

100 -80 1700/ =170 =1700

14
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i

e ifoTH i} ' | da/ Tmy] T
: an b) Calculation of M. ) Co C‘flciemorh\ ‘;ﬁﬁ/r’d" fdx |63.85[(da of ;;nérm\?—-—_.__ ;
T Calculation of M€ sfin . Wl ABET3T21 [18.85[131.95] 7117 51 15512286 fd
N LB W7 [ 42 8.85| 70.8 : 2117 86112555
Ifix . n —~ 3550 "5 [-2|-16 | B 80115| 75| ¢y 02
R e Mean 40_60 8120 1[-10| 1.5 1150125) 25| e 7.86| 62.85
, _1700 179 0 70[ 10 25 o| 0|11.15 55.75(30(12.5 47| 21 214
15 :’-L"xm] - 100 3 "0_30 5 g5 | 1| 2[21.15 42.30/322255] s ;2.14 60.7
=4 100 -17.0 s ™ol 252 | 2| 6|31.15] 93.45(35]325| o 0|2214] 44.28
459 6070|399 H— = [ 97.5132.14 96,4,
-45-8 w?: Ifdx Zfda = fdm :'_-“W
- 37 marks c) Calculation of M.D. f) Co-efficie,-“ 15 _._J='39 A05:75 412.50 s
from median of A ‘*—-—___ilg_m
| Calruhtionofmcdiﬂn sm=5m L o of mean b) Calculation of M.p,
% - _Efdm m : jeulati® from mean ©) Calculation of coeff, of
n N = n h) z dx .0
m'S'NO'[E] =i ’ (5'771:}_7_ ;A‘*"{‘,ﬂx’ :Zfd“ Fe da
-1_?0—0- 40 n niean
th - =
00)". 100 =0.425 -39 |x10
m-siZt‘Of('%‘J item =17 =75+ 35 * _405.75 _11592
35 63.85
i 3
. - g) Calculation of mode _75- 11.14 =11.592 =018
m=sizeof 50™ item liesin by inspection modal Broup js 49 _63.85 marks 15
[hE gfoup (30‘40) I fl _fo ~50
Z=h 4o i i Calculati
fi=bir, _ Vi — tion of median e) Calculation of M.D, .
M=L|+J—fa(m ) h=h=h d calulet h from median 8) Calculation of mode
25-10 ; f(D-J item Zfdm Z= f-f .
- =40+ —mm8M8M8 — =size0 = A I
=30+591_0£(50-40) [2x25-10~1oJ“° ¥ % n 2h~fh-F,
th by inspection modal
10 —40+[ 22 )x10 ool 2| item ~412.50 class is 60-70
=30+| —(10) =4+ 30 Ll 35
10 , . = 11.785 2=60+—9-8 20
= 40 marks =45 units =5i290f17'5 item IDXZ*B—S
jiesin (60-70) med. class f) - Calculation of coeff, 6042 (10)
! =6U+ 10
h) Calculation of M.D. from mode i) Co-efficient of M.D. MeL +l~z"| (m-c) Sm=_0M 20-13
5z 17 e median 2
_Ydz 100, =22 =2 -0378 =60+(10)
“Th 100 z & 70-60175_15) _11.7857 7
:60+’ 10 ( - 62,5 _6O+20
Ex. 19 : Calculate M.D. & coefficient from the following data. 10 =0.188 7
Marks upto 50 60 70 80 90 100 =60+5(25) T8
=62.86 marks
No. of Student 7 15 25 30 32 35 -60+25
Solution : Converled series =62.5 marks
Calculation of mean deviation from mean median and mode.
176 17
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qnailed TUGRIRL anwnia e vorrel) (rgerandan gt e agdiing i e
R} [\l ' . ‘
o wvaed) e unt A (Mean) ST ),

Aol gt 10, e QlAC AR A e Py, iy

b i VATt ) amﬁ)l ¥

AITCEL ST ST,

it [astesaredl

R ER
{ Aserel arit Qe orea daa e

Af) anraa g e
o) (Y T TR TN (Caetficlent of standard gy,
Lent of Veulation) 8 @il il T 0, Q)T AT ey :m;ﬂj
et e P s anfr A e vy s i @), R g g ufhmu
P e, iy (s o et (e st ) sy e et Q1 i 1y 'ﬁ:

ol qeTiars SV ) & dlsifing wamdAd) worf) e e o i) b

(it el i stges Al Nar e,

ity Pregart aimv
iy Pt ann a(slgma) R 8.0, it iRk egrarr amaln wla an),

rgdea 1Y
T S,
iy (e e

it st 8 A

st P i (Coefll

'" ]‘"E

1) Al v wm Pa@ared) e
(Calculation of Standard deviation (n Stmple / Incluyldual Serles)
el A4 gl dreisn 0, M wravarRar e e, e,
Iy e vgd (Direct Method) 8., arguariar wrefles wadia MECURIRIC

fu M
“1‘“’ ’h‘al’l” ’M'”r""‘ ne (Mean) 411 w
” ' I-‘uf.‘]r‘-,’lppilr' Y
p a1+ URSLUI KLU GO B L Erem U

et -
oy ,
'n'"]r”d' n'[" "‘[41'1 "’. an

“) J"fﬂl"“

rlﬂ-i'“ i
g, ),

}iu;lj
' ,“

i) mfgea @ stidean wigz vy i B
(§hort-cut Method) '

U]

geedi (b " Al (Square) wrah It i
e® a1 I’l"""’f

I ) " [ . 3
ettt 808 4 i v g2
ot wreen AT VA

ot 8 Ldv? _;:I—‘?
frhf” 5D, s |—— ‘(_ {}J

R

A o
P (5.,) rim,

1l gyt il '7
ur e e .
' fien WJ”‘" A (Ansumed Mean) e e g yeng, AT 31 g 3

) (970 T clx W A0T W Sy, 30 W e

S PV I L I [ I B P L
IIJ :m{%m ::rr: " R T dx* 0 O Am 3 Ay sy Ly’
7 rgurdald,

el AT Fr w1,

§0D.=

) o ferere T (Co-efficient of $,,) Aravaetfen e g sz wrem

5.D. 8D,
Co-efficient of S.D. - or ==

where .D. stands for standard devlatlon ‘a’ stands for mean,

) foreren 076 Coeflflcient of Varlatlon (C.V.)

CV. = 5.0. o Zx100
menn n

or Co-efficlent of 5.D. x100
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¢ : g 134 140 1
ey t'he 132 1210 L‘:“ 'l d its coefficient. ¢ s
Index MO o Jation of ctandard deviation and 1t
= b =
" jon LJ!\.'U h]
; Im b) S.D. = |Xdd?
a) mean =— -
32 —
. 2
2 B
:1:‘6Unit
=V
. d) C : i
Q) Co-efficient of ) Coefficientofyyyy
s.D _SD - X
S.D=r mean L
7.5 =7.36x1
1% 15,
=0.0541 =541
CV=541%

Ex 2 : Calculate S.D. & its coefficient and C.V. from direct and indirect methoq,
x2: -D.

Calculate s.D., cocff. of S.D. and C.v. 3’\\
i 130 140 128

Size 120 105 90 152 100 198 70 65 45 55
Solution : Calculation of standard deviation direct method indirect method.
: i a) Calculation of mean Direct methog
X Hw100|dx*  [dx/152 i’ =
120 20| 400 -32 1024 L - Et“_
105 5 25| 47| 2209 n ;
90| -10| 100 -62 334; 1000 =
152 52| 2704 0 0 =J:
100 0 0] 952| 2704 _ m
198 og| 9604 46| 2116 =100 unit
70! 30| 900| -s2f 6724 o
65| -35| 1225|  -87| 7569] Co-efficient of S.D. 4473
45 55| 3025 -107|11449
55| -45 2025 -97| 9409 _ S.D
7.!’: ):dx: dez=)_'dx= mxz= mean
000l o Po0os|3520 k7048 473
100
=447
180

™Y

b) Cv. =22 | 100

mean

:___;‘lm)

100
= 44.73%

C.V. of both series for the given data,

late
_S:CJICH .
L;e(bﬂ.\'s 48 46 49 4348 35 55 50 65 56 71 g5 85
'\hr:(-irls) 55 75 90 74 52 30 45 65 58 49 70 63 61 50
\arks (& Calculation of 5.D. short cut method.
olution + =
SolV Girls a) Calculation of mean
E‘\\\}. g | d'z
ST Iy |dy/60{ %Y _Im
L—‘@l’:}-—_@— 55 5 25 bO)’S "T b)Girls(M):ﬂ
B 71 s1|7s| v15] 225 "
$1 0| 1a4|74| 14| 19 14 1
Yl gl wofs2| 8 64 = 57.57 marks = 61.21 marks
B 50| 00[30( -30( 900
=] of 0[45| -15| 225|c) S.DBoys d) S.D.Girls
;0 5 25| 65 +5 25 -
&5 [+10 100[58[ -2 4 _ [Zdx? (Zdy Tdy? (zdy)
| +1] 01169 +9| 81 Nn o n _T]
7| 16| 256]70( +10( 100
75| 20| 400| 63 +3 9 2 1
olos| es|er| +1| 1]~ [3066_ E’_] - E_(E)
55| 30| 900[50| -10| 100 14 14 1 (1
[T g |2y ZAX [ 54,2 T
=z =219-6.60 - 1
<6136 | 3066 [857 2] o _,/20193-(1214)
=yai240 =203.93-1474
= 14.57
=1202.456
=14.23
181
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f) Girls C.V. =——yx )
mean

,=__S_‘_£.)_x100
&) CV " inean 1423 ]
457 100 = 25.30% “e1217100
_M27,100 = 25 1.21 22,

" 5757
4:Find out s.D. its coefficient and C.V. from the following daty by dirg
Ex. 4+ ]
indirect method- 5 38 15 20 2 35 27 o X
Marks 25 26 lculation of S.D. by direct method. 23
. . Direct method, calculé ly
Solution : T Zm
mr—ocvnahon from a) mean =——
r——uctual .1____ssum_C£i__M£‘1’;—0 et "
Marks mean [d2”_{M) | MegnE5 =50 D12
—s | 1| L2 = 12
2 0|26 | -4 16
26 2 B 2 4 = 26 marks
32
38 | 12| 144] 38 8 6;
a1 n2afs [ 15 22 e
15 00 P e
0 | 6| 3|20 ]| -10 100{p) S.D. = "
2 | 4| 16|22] -8 | &
35 9| 81|35 5 zg 510
27 1 1| 27 -3 - ﬁ
30 | 4| 16/ 30 0 g
23 | 3] 9|z 7 41 =425
9 | 7| 49|19 -11 |12
3 =6.52
tm= |Edx |Tdx? Tdx Tdx
312 0 Lsio =48 |-
B Short cut method
dx* [ Zdy
d = -| = ==
C) C.V. =;x100 d) S5.D. n [ n E) CV. QXIUO
6.52
=25c100 . @_(ﬁ}* =
=25% e L = 25%
=y58.5-16 =6.52
Ex. 5: Calculate S.D. & its coefficient for the following data
Wages Rs. 15 16 18 20 22 23 25 26 27 28

Solution : Calculation of standard deviation

3

=1 In

M/#;T dx! a) HISSE =T, N
msﬁﬁf—/@‘ b) S, - L7
R""" '7 36 2.2_g9 :
AR IR 10
14 s =22 @
| 2 Z
0 0
5 ‘1’ 1 i -
2] 3| 9| CV.==x100 N
By 16 a 383
2? 5 g‘; _4382 oo
[ 24 =19.92%
0 [ |-
gl

@ (Discrete series)
e

|

5D, ST WA G TG e G N
ﬂng?ﬁ (Direct Method) A
i o TGO WAL 1S HTGT TS Wt ey e g,

mf
a=——

n
i S AT WS dx T FEl
gy T dx <1 TOMFR & f.dx T e
iv) fdx <t A0S A Zfdx FTEmE.
y) fdx 3T dx ST TOIER fdx* e,
yiy fid A AOT T Bfdx® FEL

S,D_ﬁ@mmmﬂﬁ@@mmm_
(Note when Lfdxis Zero use this formula)

Tfdx’
) 5D.= |22
n
2
Tfdx® [ Zfdx
i) $0-= T'(T

Where fdx2 Stands for fdxdx
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oo wiforf)
P sfands {or total of fd:z

aif ™!

yefficient of variation for

V
V .l C(
,Culculﬂ‘ 5

the fﬂ”(lwlnP det [ ll"d!',.,'
2] 2? : . l"

B
n Stands for total of frequency L"1 17 19 20)
y 9 22 21
oy et @ (Short-cut Metho ”!"d;ﬁtut"'"“ ’ { standard d > 17 g 1: S
| Mean) @@ A0 A dy TN T W O aleulation © standard deviation, Toon g
]) (A',wllml'( [} i ._afd" ;}m 11"" wllon 4 /____.—-,.,——-— — “
i f yfﬁ"ldl mwﬁq d e 50 1(1"/ { ? LAl '—,.__., e
) e (dy? wrarn sfi e A ( ¢ |22 fex JIv ) a) S, - L8 ‘["/'fl"
i) fdx anfn d,.—ng‘nﬂ.‘ﬂﬂl fdx 4 x| r‘r‘]xz'l,r.;,- w,?/?' 56 ;wg n n J b) mean ““w,
g i F T (T w7 Ty, | (15 | 9|5 | ?5,; —— "
] 7 5|3 -00 _J’"D') (249;
2 ' IS 2 56| 112 ¢ Jmm o [ 222 w29, 49
gt (Y] o, s.D.= 5”—’2—(3'["—’ % 0 1|21 | 1z 7 '71) R
SD=y=7" "\ " n W yz|-)T “24
. 21 [l 0 0 0 _ F\__ Bt 146
Where i stands for Common factor or slep devialion, 1 |5 3 ,:(5; ;'513 " 23,62—(1.4r,)? "an = 23 41,
i g 15 5|1 ———
Er.ﬁ:CaI:ulalcC.V. for the following data by direct and short culmcllmd v g? 7 217 | 1519 .—Jﬁozhz_nm ;
vaks 10 112131 16 17 15 1 | 74| 8 [112] B2 Wy ) CV, =Ly
Solution : Direct method Short cut method Emf 71 L’W Fiens .64 4,
dx/ ) dx/ A a) a= - b) Direcy Methog o= 2 ZS,T(,”U”
v [f |t f13.5 [fdx fix' |14 |fdx Jix - pD. mean and C.V., f " 19.78%
o151 5035175 61:25] -4| -20 80 245 S.D.=\/-XT"1 E,,s:CalfulﬂfES' 0 V. for the following data,
1l 7l 77 (25173 43.75| 4| -21| 63 70 " sifﬂ(a““) 8 1012 15 25 59 g
12 [1o]120 [.1.5] -15 ;272 2| -20 :? =135 = Ngorfarms 24 35 42 58 63 16 ¢ 4
1311 143 .5 -5.5 . -1 -1 =J\5 ) . i fslnnda | devia
13 hsl20f 5] 7.5 375| o O g 0 Soluhon._(i‘i‘”'al Lo rd deviatlon,
152|180 [15] 18] 27| 1| 12 1 _ — [dx/
sl o6 53] 15| 375 12| 24 =365 il 25 | fdx__Jfdx? _ (B (xfuxY
1 2.5 2 f | a) S.D= o= filx
5 27 suell_fot—g0 [ o600 | V) > -| =
171 31 51 li35]105]3675) 3] 9 T =1.910 yy; 7 (24 [-20 " =
|1l T8 liaa] 45| 2025 4| 4| 16 [<) Shortcutmethod o) | 315 17 595 lgi;g
nx Tfd 2 42 -15 -630
N A B e ol ot B T 015 13| 754 | 9802 . *_58392-(__-2714,’
i -0 bpsss| [=351273 | T) ' |63 [-10| -630 | 6300 250 | 250
160 0 0 518
= ; 19|25 | 225 | s625 =\233.57-117.85
) = / =35 o| 150 [ 7500 f——
=— = e | e 75 3 5 -
d) C.V. a,]oo 70 (70) mire tix |zt =yt b) mean il
G 250 - = 10.76 acres. n
: ~f29- =- =58392
s 0 (=) — = (Y
=14.15% = o 10.76 0
3.65 Qo -~ cV. =—x100 = 14144 %100 =76.07% =25-10.856
=1,910 units 4 = 14.144 acres
184 185
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prapew Sy 7 I 5 1 e .
:z_ 1 te $.0. & C.V fot the following data by direct methog, M’\ Aﬁ‘  aiinuous Series) N
b ® :\‘!“:'.:;' 1 8 10 13 18 24 30 (tﬂﬂ ( frn Short Cut Method simg 35
g s OO0 - g qifran - : T M gy
Amount ¢ - 5 60 52 3 : 1,
, ) m‘ . -
catgtion : Calulstion of &D. by direct me e N Q nea @ (mid value) [ -2.:1..] M e o3
N - ey R ) wm,
'\"'T-'— ' [w.’ ft ]: S n NAALS v T T MR (Assumeq Mean) 53 gy
Y :.._..[__ i) MY MLV (M Value) g 5 .
L_‘_.T.;l.; ". .L-::j a) n " -:-3-25‘3 " ,lfgd il T2 e (Dcvlntmn) e 0 7y
| s f:]t‘e 1408 e 250 paa . - 7 d
{ "\; |45l 4% 4500 ,6_‘5:2_' J:‘S\‘] - 'RS. 15.15 " ) ,;mﬁ“ dx 1l WT( L WFTI if(‘x m.
13 [a0] TRI014C "\ %0 L 230 sy, W TR A A0 T ey
1 [32] 930 o84S : . e d e A T bfaed g,
sg s Sedil0 ;f; =J276.85 - 229.58 ¢) C.v ==x10p 5D arrarER T AT TN I 7y,
e |17 SI01E3 LA
- - f-—. :
L4 Il‘ :‘-’" = =z 4!’.3 - 6,88 E!l’f_,__[.tﬂ—x—] X’
230 1~29,0220 = Rs 6.88 thousand, 15.15 X 100 a*\| n
=45.419
csleulate 5.D. and C.V. of the scores given below,
; 1t ! : A
Ex. 10: Calculate C.V. for the following data. i 1‘ 0-10 10-20°20-30 3040 40-50 5060 0.7 70-80 80.50
Sice 1 2 3 4 5 6 7 ““":Cmdidatcs 8 15 17 28 25 34 4 9
f 10 18 30 25 12 3 2 t\'"]' ‘:io;,(’-a]culalion of standard deviation,
. - _ y i golu g fdx?
Solution : Calculation of standard deviation. —T—vTdx Jldx_|fdx
G LT3 02| 128 |,y oo (M2 _(3fixY i
N TS ; b) Mean =x + 2fdx 010 s | 15] 3] -45| 135 n e
IR Efdx? [zﬂu) n |u-23 :7 25| -2| -34| 68
aliel . ) 2 |a) O= | .3 _
2f1sf 2 [-36] 72 \) x L n -7 o ol2s | 3s[-1[ -28] 28 632 (28
3/30] -1 |-30] 30 =4+| 1< o las 45| of O O === —=| x10
sjasf o f ot o . 7 100 1050 2| 55| 1| 24| 24 150 {150
sli2] 1 2] 12 " ﬂ_[:?_) =472 w8015 | 65| 2| 36| 72 OB TTE
6l 3] 2 |08 12 1 1 = 3.28 unjt egég o| 75| 3| 27| 81 =v4.213-0.035x10
7] 21 3|06 18 - 24| 96
=231-52 w090 685] 4 =J4.178 x10 b) Mean =x+ 2%
o I L D 9~ CV.=Zxigg = A\ ) 04410 %
Oq F-72|=234 =y1.82 " oa 150 =-28 |=632 -26445cores -28
=1.349 1349 X ' =45+(§)110
_ﬁxlm ‘) C'v =-“—X100 , (187) o0
=45-{, x
=41.128%
204 100 = 45-1.87
43.13 =43.13 scores
=47.39%
18 187
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T LR Calinlate
1o el nl
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salation 1 Caloulation ol AR
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am f 1A I ny h“i
MEURE inf WY U
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o o] e oo 2 \) nl
[0 1] veng AR ]|
vo| afbing e M 0
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M1 || ' 80y
Yl
b) mean =\ -l'| .

~TH l]~]”
200

I 0m)sl0
<R 08

-4--:::-‘.:‘_':—-;:!-“-’_--“---‘—:“ = Seag, o

s a0 0F =

e CV, from the Pl b g b on of vy, “f%"“\
Wlm:\
T

S L TR T R T (T T i

fil) th 16 1]
U [n.n]‘
UL I e
J»‘uw [ Y

=
Jon 200

“Jamm (o)’

<R 000025 x 11

h

2

IR0 = Th Y0 e

(3]
O SR AR (1))
l) ( Vn P

18w
404
=“21.21'%

w00

= 24095 unlta

)

|

1
e, N

Ev, 10 Catentate 5,0, and GV feom the followlng distelbutlon of aeores of 109

alindents,
M 050 1A0-160 o170
( N 12 20
Solutlon Caleulation of 5.1,
(TS X L8 P
TAOS TR0 W Ean) <2 In| 2
A0 82 Iss] -1 <12 12
160070020 J1oh] 0 () 1]
120180020 750 1] dnl Do
TROCINOL TN [INS] 21 o) Y2
190-200f o 19ns) 3 anf oAt
e YA BV
) .
S sl T I L7 P

170180
Ja

HO-190 190200
1l f

— 7' ‘
DRY —\/W‘ (.’J"IJ o
n T
= —
_J?Ih‘l (fl?] 10
100 L 100

-Jl.llﬁ (.h?)' # 10 "Jl.f-l-'fh(lﬁ‘ 10
<120 10 =12,

100

i m
q t "
W i POV S
o i
) S0 2 1214
SLLGANTIT 1713”1
I 171,20 unita ~7.55%,
B L
| apent obtalned samplug i |
jirchaalng " lampy 1y
wit labartory fur "M vy
" Hjln"'l'l"" jn hla o y futlengih of f)fa Nnd vy, n,:':fbllm he hag
"Wml- O00-901) G TR st
u"|m| (ife i fae ZN0-900-900-1100 - 1100. 311y 1300- 144y
'||[' K ‘P) A g
"\ " ; . #0
(4 i f i 2% Yy
(n ”' ‘("”. |'|'1””“ ”' _‘I,I). ol A /Al l””l"l"ly.
ol 10" . [ 01
et v [yt [t I A 7 P
ol vyt (e 8 LA (O PR (77
i’llrJ i e 1/ NI 7"'1' .”.’ i | wn ‘% N = -'—%-~
i 9n ltooof-1y <2 25 50-[1oo0f ¢ 0 4
T | 0 fraoot o) 0 R I (717 | Y R
:Inimwm 20 fravof 1 20 |20 L ¢ fauu) 2| gu | o
s =" : .". TR e .
=100 Ll =35 gfit? = 105 [ 3l ,'f“""”f, p
) I f— ¢ o (LN e (]
.—-"”’J‘——J’ _‘___—_——q

l, w"Imny A *****

yi' (2
g 30

T amil
105 [ L ¥ 200)
Yoy Lo
-J 17— (a9) # 200
SJL17 - 0.1521 2200
~JL0179 # 200
1,008 # 200

201,78 hrs

b) Calculation of smean
. -4
=1200 4 ( /
o0 )’20”

= 1200 -(,39) » 200

= 120074
= 1122 houry

201,74
'V, et 100
) CVThr

=17.9%%,
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Yfdx
Company P ¢) Mean =X+~ . f Cy .o m\
) Y
67 _[37) 200 37 a
d * ‘"ti;-o] =1000 + == x 200
) 7*\%0 90 iy
= 07444-(.41)"200 :](100+(.41)x200 .::JH;I\'[,:
— - ' J-
~1000 + 82 .
= 200
- Jo7ass - 01651 = 1082 hours

J5763x200
= (.7591% 200 Conclu

sion C.V in life of lamps of Co. A = 17,987,

.151.82hours .V in life of lamps of Co. B =14.03%

From the above it can be concluded th

at the lamps of

alf?T

M jance and coefflcie
‘“Mlc var Aﬂln["”
|6'C'I 60-64 6574 75-79 80-84 g Ance for 1l ( iy

4 " .
sIn Ke: o9 % lﬂﬂn:l'm’nﬂ daty
04 i

L4
g ents 10 A0 B 22 g,
o of 8 fles ghould be converted Into an exclus( 7
M o 51 educt 5 from lower limitof each gy *

fey by
"'-h frou y‘l'lhn )
cafhg;mlauon of 5.0 P B0 Upper gy

m.v. dx/82(dx  |fdx?
Z[10| 62 -20] <2001 4000
F621 4o [69.5] -12:5] -500| 6250
usTh2lss| 77| 5| -175| B
745'745 22 82 0 0 0 €) Cy \2.,“')
19.5-34'5 26 [89.5| 7.5 195| 14625 a

\ -\

B are more uniform than that of A, @ 4.
945~ 1045 71102 20| 140| 2800 .'7713{"'“)
Ex. 15 : Calculate C.V. of the following EE;’::)- 1045 99/ e Ifdx Ifdxz ~13.26%
Weight in kg. 20-25 25-30 30-35 35- - 45-50 ﬂ =-390117637 5
No. of girls 3 6 12 18 6 5 Varlance .[!l"_‘,_ ‘[.I/Jx y
1« Calculation of 5.D- 2 ! i n ~d
Solation a 1 — zfdxz _ E[dx ” z[de g ‘zﬁ b) mean x4 z'idi n
Weight[l_[M.V.[dx{fdx (dx! |a) > n n ) 5D A n n n 1763
_ﬁ)-ZS 3 225 '2 ‘6 12 3 .__1:5_;:2- "_3:’9"
25-30| 6[27.5|-1 -6 i 2 -82+('_329 150
395225 |0 of O - 1_02_[2] <5 . E@E_[ﬂ) 150 “117.58.6.74
3s-0[18[7.5 | 1| 18 18 50 (50 150 \ 150 -82.26 =110.62
10-45| 6l42.5| 2| 12| 24 “794
as.50| 5la7.5 | 3| 15 45 ~J21-(066) x5 _11758-6.76 kg a»artance
i 2
bt Lfdn\ 1 2.1~ 4356 x5 11082 =1053kg V1102
| =33 (=105 =1053kg
= n =1.290x5
=6.45 Kg
b) Mean=x+Eﬁ—IXi
" he following data Calculate C
51.17:Froml A culate C,V, ¢
=32.5+§x5 ) S =%x100 cater variation in marks. or each serles which series shows
6 Marks  10-20 20-30 30-40 40-50 50-60 60-70 70-80
=32.5+(.66K5) =3§x]00 c]assA 2 8 12 16 15 17 6
=325+33 N 18‘ 0168 ClassB 3 10 10 12 18 20 7
=35.8 Kg. 6% solution : Calculation of S.D.
w |

"
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A Class B — Class A % dx/500]fdx Jrdwr | afm
— > dx |fdx_|fdx fit 4 1-161 64 ¥
- ~dx]idx [fdx* |t - Ty om0 1 1-350( 64 |2) mean <y, Sfdx
T 2 - 1 32 8 E
20-30| 8| 25|-2| -1¢] 32 10 A 3d 10 3" ha0| 5 [-1500 2 [-10] 20
5(-1] -12[ 12 (10 33 010 g|-s0q -1 | -8 8 500,/ 212
30-40(12 i;} 5 o o |12 o o 0 =45+7x10 Bl lnooto 0 ‘0 501 0 0 0 U0 ¢ E 1000
’ . 1
;3-23 12 g5/ 1| 15] 15 |18 1 ;g ;3 =-45+46_3 0o ;ggg 14| 1500 1 141 14 = 500-200
60-70 17| 651 2 ?; gi 22 é 211 63 49.34 Marks “188 :g 3000 13_“_22@ 2 26 | 52 Average daily Profil R, 300
70-80] 6 7513 N A n= :ﬁi’\ Zf.f.\':
jrm— n= Zfdl Zfd-r] n= Zfd‘ Eﬁf‘z E i 2 /‘60 ‘:.12 :‘212
76 33 |10 [ =40 |-238 filx
40
=45+—x10
Class B d) Mean * 80 0 CV.=Zx100
=45+5 n
=50 unils 1868.1
: ) 00 10
238 (40 10 X = 622.7%
e 5D- =5 "|s0) " =V26181 i 1000
- -618—1-.1884Km = 3‘53"0-0‘4K
- J2975-(05)' x10 =2.430024 x _ /349 x 1000
=1.559x%10 =1 8681x1000
=2.975-0.25x10 =15y =
2975-0.25x% - 1868.1
=2.725x10 15,59
c) CV. =—X= .
=16.51 ) 49.34 g £ 19; Find out the S.D & C.V. of the following.
a =31.59% 'ﬁmeinSCCO“d Below 30 60 90 120 150 180 210
) CV. =Zx100 o,of phone calls 9 26 69 151 232 276 300
1651 solution : Convert the series into continuous scrics.
= e [ [m]dx]fdx [fdxd Hir |
=133.02% 0-30[ 9 15 -3 -27 81 a) mean =X+ X |
. o p60[ 17 45| -2 -34] 68 U
Class ‘B’ has greater variation compare to class A s0-90| 43 75| -1| -43] 43 137
L : . 00-120| 82 105 of of 0 S0 80
Ex. 18 : The daily profit or loss of 60 branches of male are given below find out (Y, 10-150| 81] 135 1| 81| 81
Loss/Profit -4000 to 3000, -3000 to -2000, -2000 to ~1000, -1000 to 0, 0-1000, 1000-20 | |;50.180] 44| 165| 2| 88| 176 =105 +(0.457) 30 }
No. of branches 4 6 5 8 10 u | [w2t0] 24195 3] 72| 216 =105+ 1371 |
2000-3000 n= Tfdx | Tfdx? = 118.71 seconds 1
(13 . =137| =665 |
Solution : Calculation of 5.D 5
193 g
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—E

1
Efic EI_“_’) i
b) 9% p n
1
665 _ 1.3_?.] x 30
“\300 |300

_ Ja217-(0457) x30

-J2.217-.2088 30

-14174x30 =42.51

Ex. 20 : Calcula

¢) Calculation Oh

...;”00

<425
gy
= 35'80%

te S.D. and C.V. from the following data

Size less than 70 60 50 40 30 20 10
f 40 39 38 36 29 14 06
Solution : Convert the series into continuous series
Size |f |m.v]|dx|fdx fdx? v :
010161 5 4 17 24 |a) Mean b) S.D. = JT‘[EEE],:
10-20] 8| 15 -1 -8 8 Sfix ol
20300150 29 @ O O 4 =x4+i—xi
a0-40| 7| 33 | 7 7 n _[2 =y
40-50 2| 45 4 4 8 3 2055 *0
50-60/ 1] 59 A 3 9 =25+ o x10
- 65 4 4 16
= 2 =25-5 = 108-([].05):l x10
n= Ifdx| Ifdx B
40 =2 =72 = 1_8".0025)(10
¢) Calculation of C.V =v1.7975 %10
=Zx100 =1.340x10
; =13.40
=13'40x100
245
=54.69%

Ex. 21: Calculate C.V. from
Income {in Rs.) more than
No. of persons

Solution : Calculation of S.D

50

the following information.
1000 2000 3000 4000 5000
35 22 18 15

6000 7000
12 5

194

aifes! -
m{m /}/‘I""W 1 \
(o, Y ps002| -39 ©0 o
OS0! 1| -13 13
'0093000 4 p500|0 3 =35°°*[‘—]x1000
'1{10"000 3 1500| 1 2 50
P00l 3 ksoo|2| 6 12 = 3500 + 149
:000'7003 5 7500 | 4 20| 80
L —
e Bfdx| £fdx® b) .. = [¥& (rfaxY
50 =7_|=231 n T} %
//__-——
231 (7V
=—x100 = |—=|
)cawatw“"fcv a S0 [50] e
(
2144.8
= x 100 -
3640 =V462-(.14]" x1000
= 58.92%
=v‘4.6004x1000
=2.1448x1000 =21448
" cind out coefficient of S.D for the following,
::;rksmorethan 0 102030 40 50 g g 80
o students 150 130 100 90 80 70 33 ;4 .
Ejuﬁon . Calculation of 5.D.
0.
1 Tmv. Jdx [fdx_|fdx? _ |Efax (Efix)
Eﬁ%—%ﬁﬁs ~a| -80] 320 Bl S Sy _{:‘) X!
on| 30 133 ol ag
d 25|-2( -2 xfd
00 1 35] -1] -10] 10ja) Mean =x+ fxxl = (885 _ ﬁlxw
340, 10 n 150 {150
I I % 40
0-68| 40 55 =z .—_EE
:D.m 20 62 l; ‘112 ig P30 =\59-(567)' x10
080 5 7
s 5 85| 4| 20/ o =45-(567)x10  —59- 32510
Lt 2 =45-5.67
n= Zfdx ):fdx =39.33 marks =4/5.5785x10
150 -85 885 '
= =2.362x10
= 23.62 marks
o 23.62
=2x100 ==—/—x100 = 60.05%
| CV. =X 39.33

195
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aifea®

e ~ Trom the following data. N fgﬂfﬁﬁ.nd Sat 5.D. & its coefficient fo_r the fOlIowN
. zJ.Caltullle the C-o'l 20 -20to-10 -10100  0-10 10-29 20.3 Uzg:f' ) 1-8  9-16 17-24 25-32 33.49 41-48 49.5¢ 57-64
e R . o- - g -
c 401030 30 2 65 189 0 g e s 7 18182 gy
Temp 28 10 O worke™ S ofS.D
[ days 10 No- ¢ jculation of 5-L
No. 0 a) Calculatio of SD lﬁan:Ca
Solution: :!dx‘ : 50l0 —
Temp "C ! EE—T‘% 160 o= |HE (v mr’jmx dx| fdx fdx?
oto-20) 2824 2 Tl 120 £ 0-5‘8‘2 7 |1251-3| -2 63 1a) Me 2fdx
2010-10] 39 -15 gl -a2| 42 794 (6N 851621 18 [205|-2| -36 72 A =x4 =
1010 O 4374 ) ol 0 N —-——[J ¥ 652021 13 |28.5)-1) 13 13 A
010101 63 51 g0l 180 365 \365 ) *10 #5922 94 |36.5]0 0 0 —16.c. [ =35
10-20] 181 ;5 2| 201 40 32-5‘40'5 17 |44.5]1 17 17 - 6'5+(1—06)>c8
20-30| 10 L —— = 2.17534-—(0_07121 40,5-48-5 10 |52.5] 2 20 40
n= Zfil| Zfix ) xi 48-?2?'5 6 |60.5[3] 18 54 =36.5+(-2.8)
65 = =794 =W Y
2_____L___Z§.—7-9—- 217534 005073 ;4 /56/" =100 Tfdx =-35| Tfdx? =339 =337
L 7 100 i
Yk, ¢) CV. =;x =42.17026 x1¢ _—
b) a=x+= s =1.4731x10
=——x100 =14.73°C 2 2
=5+3§.x10 4.28 _ _E_[_d_x_,_(zfdx) X i
365 = 344.158% 7\ n n
=5-712 =428% . c) Coeff.of SD, =Z
. =35 a
Ex. 24 : Calculate C.V. for the following data. - 2?——[_136) x8
0 60 .50 40 30 20 100 _l446
Marks more than 7 33.7
Noofstudents 7 18 40 5063 69 -3.39-(35)" x8 - 429
Solution : Calculation of 5.D. b) S.D
Converted - i a) Mean o =J3.39-0.1225x8
Series I |m.v]dx|fdx |fdx Zfdx . 2 - N 8
7080| 7 75| 2[ 14| 28| =X+ —xi - |Ee _(gﬁ]” =1:8076x
60-70 11 65| 1{ 11| 11 n n 5=14.46
50-60| 22 555 0 O 0 =55+[£)x10
ggig 12 ;g '; ';2 ;g 65 _ lﬁ—(-—”]!xm fx.26: Calculate C.V. from the following disorganised series,
2030] 225|-3| -6] 18|  =55-(262)x10 5 65 sz 10-15 15-25  25-45 452-:0 502-:0 6(;—30 801-(1]20
N 17 15
n= tfax|spad| = 55-2.62 “Nissi-(aara| b
E =17 ={19 = 52.38 marks I:83] ('262) e Solution : Calculation of S.D. and mean.
- =~/1.831-0.0686x1l
¢) Calculation of C.V, =Zx100 ='3'28x|oo =25.35% =1.328x10
4 52.38 = 13.28 marks
' 19 - 197
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— L i,
— m——rr ! L]
dx [ fdx \

- "f".‘ WX ﬂ-_’:‘ —
o Jeafr e vt o
gl = N .\r -l”l?..r" 00,49 9
l"::' :z ?‘2 ];r; .187.5 2343.75 a) Mean w4 2t
25-43( 1) ( 0 n
45.50( 25]47.5 0 P
2wl ss| 7.5 210 1575 40
2333 RS 7(; 22,5 | 675 15187.5 r='47.5+]_3_55
80| : h
0.0 0] 100) 525 | 524 27O0R0 “47.513
ne Yfilx xﬁ’-"z = = 50,5 units
135 =105 71775
N ¢. T
¥ ( );ﬁlrJ’ ¢) Caleulation of C.V. =g-x100
B |, | e— | — fl
T U : Skewness
= — .
71775 (_lg;r 50,5 <100 __— :
135 L135 = 45.26% m%mﬁ gﬁfﬁfﬁﬁmr&mmﬁﬂww&mhmahﬁummmm
T 22 i mamﬁrﬂm(mﬁmﬁmm)m@%gmmﬁq
=y/531.67-9 - 2 T @mmwﬂaﬂmﬂam.a@m T TR 3 T
52267 . Mmmmmmmm&mmmm,
522,67 e 01 |
R T il UTSTT ST araol g, foren veord o Ay g, s wzEen

o=22.86 unils Wmmm fig s mmmmmmmmmm
TR, WIS, Aeofta Wi med, Rerd v s § fied mel qom

- a

O i

" :
"ﬁmwmmwﬁwﬁmaﬁaﬁﬁmm.mﬁmmm e,

A 3""“' ‘1! Th Sl II, ! Tt ﬂ & Eﬁ R
(Ki d f Sk ness):— X
E“E‘a TR nas o ew .

Ly wg f (Rowden ) @ e T

b o 7 P TS SR deg ov ARfER FHIA

w, v oy feew arean ) wEER . 3N

TR a=M=Z areft furet 3. 0 g=m=z

—

o 199
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Positive gkewness) : T qeATSN WA N

e faeant wmmaammm.

wness) @ AR Z myy)

5 3 soomren ferat QA
fﬁ?ﬁ?ﬁ%%ﬂmﬂaﬁmmﬂﬂt@wﬁm
amammwmmmmmmﬁAWWﬁﬂﬂﬂﬂ“ﬁ$WQﬁﬁ
fymar gif® FT (Factors of Skewness):~ |

ﬁwﬂﬁuﬁamﬁmﬂamﬁﬁ. amz
L i s (), O (M) @ Y (2) A T T T A
2. W(NDMW(Q.)HW@W(Q,)%WWW_

3. umm@mﬁmﬁﬁ.(&)ﬁmmm.
4, W(Z)mwmmm.

5. mﬁmmm@mm%@mazm.
6 wwm o (a), s (Z)#0 i R s,
fifiw R TR TR

L @ fered fogwan SmR@ FOAR FT Mean iU Modewuzmﬁﬁm,ﬁ
7y Fea 4.
SK=a - Z = (mean - mode)

mean—mode
S.D

-z
e 7% ()= =

W e ToeE R @ [ =)
S.D.

2. ;@ T e TIF FIGVATRA, Median 37for Quartiles =T I9QM FIE W,
SK=0Qy+Q,-2M

aifea!

l= Q3"'Ql

ent of skewness
n's co-efficient of skewness

y Karl Pears,:od‘-’ is defined the following formula is used for measurin
ff}?: o e g karl pearson’s co-
ent0
(ffict Mean-Mode or 7%, 8-z
J’S'mdarddcviation (o) (o)

enmodeis ill defined the following formula is used for measurin
dentof skewness g karl pearsons
3(Mcan-Median)
J= Standard deviation

3(x-m) 3(a-m)
In symbol, - or -

co—[.’r rl

2, Bowley’s co-efficient of skewness

skewness =0, + 0, — 2M

Q] at Q| _2M
fficient of skewness ==—————
coeffi o0

Ex. 1: Calculate skewness and co-efficient of skewness by karl pearsons method from
the following data (prices of a cos shares during the last seven days are).

Share price (in Rs.) 35 38 30 40 42 50 38

Solution : Calculation of mean.

Chare [Deviation | 7,2/ a) Calculation of mean =£‘E or =Z_m
Prices [from > n n
Day|(x) |Mean(dx) (x—x) Tx stands for total of all variables, n stands for
1] 35| -4 16 total no of variables.
2 38 -1 1
3| 30| -9 81 o 2B
4l 40| 1 1 7
5| 42 3 9 =39
6] 50| 11 121 mean Rs =39
7] 38y -1 1
Iy 273 Zdx=0 vax2 =23

200
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nifend)

ol ol ||\“‘|“
fteny

wramlam

¢) Calenlation of slanday 'l"\'l\ll h“\
w—— ¥ |\|‘

: RY]
n( ‘\) Oy
i . o e 4’1

Ui

howness
Calenlation ol s .
. mean mode “ \Pm

ll) (‘.\'\“‘l“‘ wl “\,h‘\

Iy vhsein alton
*0 n\ﬁ.h‘ 1n ON,

m ||~!n\\|1

showness ©

wlY- .r\.“ 7
N | ) 5
kewnosd mean-mode S5, sg:
¢) Coell, of Bhewness e D
BRLERLEEY IR P2
AWA

warl Poarslons co-efficlent of akewnesa from (1o
Px. 21 Find out bowleys Karl I data Blver

below, s a5 60 A7 4B 1) 45 10

Q1QM

Solutlon t Dowleys )= 0,

=2

N2
Karl Pearslon J===or ==
' 0 o

‘:Avrrrl.:nnﬂl(d\:l-‘lﬁl dy? a) Caleulation of Medlan Sivcn[‘[m)m item
= [ -10] 100 2
:2 2 2: Sizoof 5" item
13 2 q M =45 units
45 0 0
:: 8 3 Q.*Sir.col'(g-l-ljm item Q --Sizcol‘l(m "
47 42 ] A A |3 J item
0 M8 25 | eSizeol2.5" item = $1z00( 7.5 item
I 2 409 Ddr= 2 iy’ =362 S Sizeof 2" ftem

“Sizeol 7" item

4‘.5(3“' -2""llcm) +.5 (8 item-7"tem)

@40+.,5(43 - 40) =45+,5(47 - 45)
=40+.503) = 45+1
“40+15 = 46 unils

=415 units

202

. "m

r‘mfi\'ﬁ ""n" ) “\.h\\-n coell, of l‘) Ru\rl \ h“m
ol -|||||Inu ol M "'“"W
. v "

| ; Wihesy:
||) ‘“‘ () | ()I . )'\’ l -af!f-(..'.!’!:_'!"""' -
50,0 S o 4sd
IR (h " h ND
S (0!
agA1I= 2 SUALRET
[ R "(".-‘.'t,.\ ﬁ]i\‘
=05 =002
s 634
24039 “+0.0047

Ym 103

\ B veran, B mmw— _l" ')‘*
of mean a= r S
caleulation n )

l » .

) calation of mode (2) the most repeated value |5 4% (repeated thrice)
Calc

) . 748

eulation of standard deviation
i) Cak )

o () [362 (-2 -
AT o "\5)  moa-(ay
=\10,17

pu 31 Colculate karl pearsons coefficlent of skewness from the following data
" M= 28 19 22 43 26 28 23 25 20
By arranging the series In ascending order we gel,

102205 =634

Solutlon?
Computaton of coelficient of skewness

] A a) Calculation of mean
Serles M_|(m-26)] dx? Im
1 -7 4 )
2 -4 36 "
22 -11 ] 6 23'1
2) -3 o "
25 -1 1 -
y g 0 26
28 +2 q
28 +2) 41 b) Calculation of mode by observation most repeated
13 +17] 289 item is 28
Dn=234 | Tdv =0| ¥dx? = 408 S mode=28

203
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aetes WO 9 Coleltion ol KarTpos
 standard devl cocfficient of skewpe  Song

aifor

11 pearsons cocefficient of gk \f‘tm
ﬂﬂmﬁ:culﬂlc karl P of a firm. tWness r"lmlhefnllmﬂny '

0 Calculation © Fjlgzc (10 cmpmyccs data of the
, 3 _a-z : e T 120 140 120 180
. _-__J I —"_'S D or = ﬁcan-[’nodc ll“ ¢ in RS 1 75 185 130 200
= ¢ fl .
S.D S.D lnfl‘:lﬁlon. o of mode by observation 120 repeated (wi .
~26-28 s C1|C“l‘1”0 T @ therefore mode |
08 (0 1 = = b - b) Calculation of mean ¢) Caleulay] 5 Ra, 120,
o= T'(EJ s - 1nf“mc wdx’ B allon of standa g deviation
o =2 W 50[ 2500 a r YRy
_J3533-0 673 00 | 30| 900 - —1( 0
=-0.297 120 | .g0| 100 _ 1500 noAn
3533 0 | _a0| 900 "o
73 120 +30| 900 100 1
=6. 80 | 25| 625 = Rs. 150 - ﬂ(."_)
Ex. 4: The data of height of 10 students are given below calculate kar] Pearsy, :;g +35 1223 d) Ealculallon of co-efficient 10 {10
X, - keaness. .20] 400 |of skewness =
e""f“e“.”;ih; o 55 st 57 55 59 55 57 130 | 2ol 2500 . 1005-0
Height I :on of coeff. of skewness. % 200 o O =— =V1005
Solution : Computation © coefh. 150 | —1+—] V]
) =" : L— = Zd\'z = Rs. = 31'70
Rearange[ix a) Calculation of mean = |2 | 050 150-120
Series _(x-55) [dx? | Im 1500 |0 — B 31.70
—50 | 5 | 25 a=—= ’
53 | 2] 4 "
g; _(1) ":l) =i5_9 31”70 - 0.9‘16
10
55 0 0 , [ ing data find
=55 inches . From the following data find out karl pearsons coeffici
:g g 8 g::leys coeff of skewness. tcient of skewness &
57 | +2 4 | b) Calculation of mode most repeatative item is 55 o 10 11 12 13 14 15 16 17
57 +2 4 (repeated 4 itmes) ( 2 4 8 10 8 5 2 1
Z"'5_9550 +4 d 126 ~» mode =S55inches solution : Computation of coeff. of skewness.
% Idx = (| Zdx? =54 —_f ?; - :?dx:zl)x w| @ Calculation of mean
¢) Calculation of standard deviation d) Calculation of karl pearsons coeff o 11(-(5 2|-3] 6| 18 |2 . 4+ Zldx
0 o skewness il 41-2] -8 | 16 6 n
SD= __x_(__) a—z 19| 8]-1| -8 8 |14
n n J= 1310 0 O 0 |24 =]3+£
- _ = uls| 1| 8| 8 P2 40
_ ’_si(ﬂJ- 5555 sl 5] 2] 10 | 20 37 =13+15 =13.15
10 \10 - 2 16| 2] 3| 6 18 |39
32 vl 1] 4| 4| 16 J4o ,
-53 0 = = b) Calculation of mode
ety =>= =0 1 | Efdx| Zfdx by observation item having maximum frequency is called
=2.32 inches 2.32 40 6 quercy
: =6 |=104 mode so mode is 13
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i@

‘ ayiati d) Calculation of kar] PGarson l\ Mm /m a) Mean = +_Zfdx N
— ( standar¢ -z AN /d(fdx -rdx? | ¢ x+=— —
) Calt e ) R fu@_/g,g‘ 90 9 so. - JL,(E&}‘
MR- ora| | 36| 72 =4+ 2 " )
= _13.15-13 T 2 30
e ) 18 7| -30 5 100
1.605 A5 I I =4-72 = 8\4(;73);
_0.15 f f; " +1§ s =3.28 100 { 709
1.605 5 3 *2 18 = .
+6 b) Mode=by observation -
=0.09345 ? 2}37%“ item having maximum 2'34'("72)1
/ﬂ/, Lfdx frequency is mode =V23303
; 00 =72 =234 | . mode is ‘3" 2
f) Calculation of lowﬂquam] l///—- i
¢ - x—z
. = (v} =£;Z =1.34
Q,=Sizeof (EJ item efficient of skewness c ' o
4 ' i
dian J_3.28-—3
0) Calculation of medid . 40\" =132 =0209
th =Sizeof &5 item
n | . o
M=Sileof(5) e Ccalculate karl pearsons co-efficient of skewness from the following d
=Sizeof 10™ itemwhich Iiesin E;,B: p 6 8 10 12 14 16 8 data,
th . o
,Simf(i‘l] tem - Q=12units T A
"5 2 . .
. tion : a) Calculation of mean ¢) St .
_Sizeof 20 item which lies in cf 24 ‘ 5012 T i ) Standard deviation
2 a =x+ 3
- 13 unit x-10) fdx_|fdx _ [zfax’ -
M » ‘T%LT 12| 72 n SD. = - _(z:;:k)
Q,=Sizeof 3| = | item h) Bowleys coeff of skewness o4 4|38 gg a=10+ =5
9 = 4 Q,+Q,-2M s5| 2|19 21 ;
. 31221 HEA I _ [ (Y
a Q,-Q, : ! o | 4| 8 =10-0.285 TREN
. 40 . 12]2
=Sizeof 3| — | item |4 4| 16 =9.715
=Sizeof 3(10)Lh item 14-12 L;‘: fix Zfdxz b) Mode i;tl'letvatl}:m . -(—0.29)
& corresponding to the fea—
=Size of 30" item 2020 p1 =-6 |=324 | maximum frequency i.e. 8 15.43-0.084
2 — ~. mode is 8 unit =153
- Q =14 UNIT -0 345
: =3917
Ex.7: Calculate karl pearsons coeff of skewness from the following data | d) Karl pearsons co-efficient of skewness i)
Size 1 2 3 4 5 6 7 c
frequency 10 18 30 25 12 3 2 2758 _1ms
3917 3917
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from the following series, \ ;”@'a *
w2 o ing table cal <
5 87 59 13 q s /@:ﬂm the follo‘:*mg . fnlzle Karj Pearson, ot vy
'S ; 2 1 2 2 0 e l:'. ‘étg) 130 .._\ 230 J@) 350 _:C.,' 0— “m“&
2 AW 3 25 9 16 ° 450
. P - ,-:'.t"fs ) fici . < 5 P
2) Calculation of mean =x;:-f£ .l co mputation of coefficient of skewness,
[ — o ) )
2 i3 i 373 E: —195 a) ca!m!zh{.'nof ean <, A-f-i(
9, |G oA =5+—2 fdx_|fd =
1 ER | o] 199 32 100 - 3150 250 67300 )
[tz | -2 49 %5 =319 % | 25]-10q-25001 250000 =300 2300)
V=l 1 7] 17 77 He -0 10| -3q -950] 47500 U 78
3 = 2 0 ] ° . :) . . . o 16 g 0 0 "3':0-2;_457
121 . | 1 -;E b) Mo esﬂ:éﬂlﬁemﬂﬁpondmgtog_‘a_._ ) %0 s| 5@ 200} 10000 =270513
3 ¢ : 2 : g 9.: frequency ie2 Ty = 5{ 100 5001 50000 b) modeby inspection :
4 I 3 9] 94 . node =2 unit £ sl 150 900{ 135000 (having max &Equ’t‘ ;“n;c)dasz:o
I sf 32| 9 L -,
150 22 | o] sofs3 _ . e | |-
i P Y T ) meam=smof[f=;~l‘ _l 23001560000 9 SD JW )
{12 L o ' i - —_—
1= 217 1£ gsjitv 2}‘\ ‘// \ o\ q )
f12 - a-z
Lole= ::;‘_: _'.:.‘:‘:- . mess =~
§ ;,,‘:: —"l:': —-i - :smof{lw‘] ttr\ a c‘gfi.ofskE“ G _ [360000 i/—BOO
: . oz 2 )= 270.513—200 Y 3 —“)
. Calealztion of SD. Kar] pezrons co-effident of _270513-200 =
Y (e 79.434 e ——
S = 70513 =\ 7179.49-(-29.49)"
- » { = {"\:~
G5 ;9;;31 V7179.49-869 6601
= - = U.Ox 7 =
263 =v'6309.8299
204 =79.434
Z’f fe 11 : Calculate co-eff. of skewness from the following data.
Py 3 " 20-30 3040 4050 5 70 7
or co-efficient of skewness with the help of median 1078 (-196Y ae 010 10-20 S N
=== i 10 15 15 26 14 8 5 7
3(z2m) Y100 {100 ) )
J=— Slntion : Calculation of mean mode and S.D.
G ﬁ“&l
=4/10.78—(-1. ' CXfde .
_3(4042) \ (-L9%) 7 Mean =x+ j’; xi
263 =/6.94
= P -
_3(2.04) 2.63 —35-(m)x10
263 =33-2
=23 =34.8 years

¥

209

G Scanned with OKEN Scanner



R ifeah b) Calculation mode
/ B)’ observation Class haVin \
g maxi

a-35)

—T | is modal class i.e. My
.. (30-40) modal class "'frﬁ
{ _ fl'fo .
Age Z=L +—————xj
,g-?/}g 26, -fy-f,
10-2
30l 15 26-15
20 33 9 =30+ ———x10
30-;0 + 2%26-15-14
40-
50-60| 8 = +H
e ; 30 23><10
70-80] 1 =30+478 =347g
n=
1,122 ¢) Calculation of
I i s
d) C;,lculationOfc°'3“'°‘e"mfSkewnes SD. = Ifdx’  (Tfdx )
a-z o n TJ X1
T o
34.8-34.78 _ }ﬁ_(i e
=% 100 {100
) 0.02 =+/3.68-.0004 x 10
09,18
- 0.0010 =v3.6796 x10 =1.918x1

=195

Ex. 12 : Calculate karl pearsons and Bowleys coefficient of skewness for the folloy
h

Sizeofitem 0-5 5-10 10-15 15-20  20-25 25-30 36-35
f 7 9 13 18 25 10 5
Solution : Calculation of mean and 5.D median.
Size | Jm.v]dx fdx [fdx? |c.f 5
05| 7| 2.5/-3] -21] 63| 7| a) Calculation of mean =x+ii"_x,-
5-10 9] 7.5 -2| -18 36[16 n
10-15]13]12.5| -1] -1¥ 13(29 8
15-20|18{17.5| O O 0[47 =17.5+—x5"
20-25125]22.5) 1) 25 25(72 87
25-30|10(27.5| 2 20| 40|82 =17.5+.459
30-35[ 5[32.5| 3 15 45/87 = 17.959 units
n4 Sfdx Efdxz =17.96 units
7
=8 =222

20

_ [r552-(092)'%5
_ 2.552_.008464)(5
- 2'543536)(5

=1'595x5
-7.975

tion of mode by grouping table

la
)T
Class | ]
05 716 1 297
5.12 193“ ]22 ]40'
10-1 " -
15-2012131 ]43 ]53 }6
20-25 ) |40
1530 tofP? Ji5 ]40
30-3509 |1 =
e
Analysis table
— 5. | Classcontaining
No. maximum frequency
1 [20-25
2 [20-25 |25-30
3 |20-25 15-20
4 [20-25 [25-30 |15-20
5 |20-25 [25-30 [15-20
6 20-25 15-20]10-15
No. of 06 | 03 [ 04 [ ot
times Class
\mﬁated

correspondin
" median clasg = 15-20

Calculalion of medijan

h
m =§j n 8
lZCOf(E] item

— 87 th
Slzeof(TJ item

=Sizeof 43 5t item whic

h l. .
g class is 1520 7

M=, +ii1(,,w)

J

5
=15+=_
~(435-29)

5
=15+~
18(14.5)

=15+4.03
=19.03 units

By grouping and analytical table
(20-25) repeated six times

" modal class is 20-25
fi=1y xi
2fi~h- 1,
25-18
2x25—18-10x
7
50-28

=20+
22
=20+1.59

=21.59 units

Z=L+

Z=20+ 5

=20+ x5
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o C lcuhm:" 3) ltem
a-7
s
. 87 th
9 =S' —_— A
17 96?:'5 oo ( 4 j Hem
= '9 - ]
7 Size of 21.75™ item Which s
B ) ; i ligs |
8 .. Lower quartile group j "U;
1975 L,-L Reh
j=-0455 Q=L+ I(ql"‘)
15-10
' ) =10+
g Calculation of Oy ,, 13 (21'7546)
n .
1] = ]lcm = 5
\ <sizeof 3(4) =10+2(5.75)
p 3 =10+2.21
of 3 __—J item =12.21
=5ize © 4 QI .

i jtem which Jies in df

aifer® “oetf, of 5K ) Coleulation of Quargis
gmﬁ"‘ carl pcnl'S"" . o\
ali of K q|=S|zcof(_)
R}

=Size of 65.25 .
ngpis@B) h) Calculation of Bowleys coef ofy,
upl‘.,echlasS is 20- ] = Q;+Q,-2M 7
Q,=LI+EE’L'(q"C) o
23.65+12.21- 2x19,03
220+ B2 652547) STYS 12 )
= .05-12.21
5 J= 35.86-38.06
=20+ 3.65 -2.2
0, =23.65 units Tlas T192

Ex. 13: Calculate co-efficient of skewness for the following details by karl pearsony

& Bowleys method.
Class 10-20 20-30 30-40 40-50 50-60 60-70 70-80
f 15 20 10 25 14 10 6

Solution:i) Calculation of mean, S.D. and mode.

n

ﬂ“ﬂm fdx’ ' Frween
/ﬁ/; 135 @) Calculation of meap - %/i
“Kf/5 153 '2 .40 80
@ ;0 2204|1010 .
220 0| 32 ol o .0 ”“(ﬂ 10
10'50 14 5:_) 2 20 40 =45.43
50,60 10 62 3 18 54 =407 Units
W s| Pl —T—>
SR o pm E7 —
= 43|=333 | b) Calculation of S o= ~fd\t_ Ifidx \!
oo | == n |——] xto
. f mode _ )
%lculatlof';izn/mspectlon ?lass having YA
4] by © serva gency is 40-50 is modal gp = “(__ %10
um {re4 p 100 \ 100
e SfimJo _xi
/I—-/ = B
.‘ Z=Ll+2ﬁ"ﬂ>‘f2 3.33-.1849x1¢
/2,5:.12«—-“0 =V3.145x10
=40+7725-10-14 =1.773x10
=17.73
1510
=40+"6 d) Calculation of co-efficient of sk
=40+5'77_ _a-z
7,=45.77 units s
; . by Bowleys method
j) Calculation of coeft of 51.< y oo St _40.7-45.77
Cﬁs‘f’” __c—§_ a) Calculation of median _T'B
=—5[15[15 th '
10-20{15 o
10-30[2035 m = Size of (3) item 2307
30-40{10 45 17.73
10-50[25| 70 i = -0.285
50-60[14|84 o (100
40-70[10]94 =Size o 5| item
n.80] 6/100

= Size of 50" item

which lies in c.f. of 70 whose corresponding class is 40-50
L,-L, 50-40
f

. M=L+ (m-c) =40+ (50-45)

=40+%(5) =40+2 =42 units
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sl wieR) qifeTh
e ¢) Calculation of up e artile c - Prvermy
b Calculation of lower quartile Pper Qunrtile N Mlculﬂﬁon of lower Qua ) Upper Quartile
) n\* (o U
n b Q"‘SIZC of 3(-) : b _’_’_) item = n m
o, = Size of (3] item q) Hem -5 of | 3 % = Size of 3(;) item
|
L) . th th
100) . = Size of 3[100)" 365) . ) it
- Size of LTJ item (T iten, _sizeof (74 tem =olezol 3(3‘25) item
‘ 211 lin in of =Size of 75n; » jtem i
= Size of 2§* item which liesin¢ 75" item whig, . oof 91.25 =Size of 973 e ;
9 b & . R inef. % . A 2 6ize SR ge s 375% it
o1 35 commesponding class 2030 is tower - in e 84 corresponding clag 5{15:;Q ' :I|ics in c.f. 110 _ whichliesincf o355
Quartile class v 0 =1 oL L which " Jass is (-10 0 0) *+ Qclass s 10-20
L&l ~ QL= (g, ) . quartile L 20-10
Q=L+ =2 (q,¢) £05h ' ,LI,L.LJ%—'(Q.-C) Q=10+ 22 (27375.175)
=50+— 2 Q
30-20 g (7370) 0-(~10) 10
=gm_13-(25-|5) o g +T(91.25-68) =1o+l-%(9s.7s)
" =50+ﬁ(5) o =10+5.49
=20«56(5) = 53.57 units =_10+Z_2.(23.25) =15.49 units
=20+25 (, =225units _.{0+553 =-447 units
d) Calculation of co-efficient of skewness tion of Bowleys co-efficient of skewness J =w
JoQQAM _SISTERS2xd2 | 45 _ oo g) Caleulat Q-Q
22
Q-Q, QIR i s ao+(447)-2(1042) 11022084 _-982
Ex. 14 : Calculate Bowleys coefficient of skewness from the following dat,, T a7) S TTT = 596 " -0.49
Temperature '’ -40t0-30 -30t0-20 -20t0-10 -10to0 0t010 10to2g 9 i 1549 (—4- : .
No. of days 10 28 30 42 65 180 10 15; From the following calculate Bowleys & Karl pearsons coefficient of
Solution : Calculation of median & quartiles. " E;:;wn;ss
; !
a) Calculation of median = Size of (EJ item Class 020 20-40 40-60 60-80  80-100
2 f 2 4 16 8 10
Temp oc' |1 p wSiparcf 365 0 ) - solution:i) Calculation of ‘' by Bowleys method.
-40 to -30] 10 10 U 2 item =Size of 182.5" item n ) A
gg :g ']28 gg 23 which lies in cf of 355 Cass |t |c.f] a) Calculation of median=Size of (E) item=Size Of(_z'] item
- <+ Corresponding class is median cl 020 2[ 2 i
Dot & e L Lg - lza(;‘ e 2040{ 4| 6| . Size of 20" item which lies in cf 22 corresponding class 40-60 s
s M= 27y -10 i o
gty chodil M=L + T (m<) =10+ 56 (182.5-.175) Zggg lg’ gg median class
[20t030[10 _|365 - o1001040f . ppop Lol (o) 40+ 80 506) -40+175
_ n= 365 =lO+-]8_O(7S) =10+0.42 M= 10.42 units LA 1 £ 16
. M =575
25
244
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b) Calculation of lower Quartile
h
n .
g,= Size of (E) jitem

40Y",
= Size of vy item

¢) Upper Quartile

g, =Size of 3(;—1)

= Size of 3(10)" jtem

= Size of 30" item
which lies in cf 30 corresponding o
ass

N

item

= Size of 10" item i Jowing details calcul
; L.-L 60, the follo B ulate Karl pe,
lies in cf 22 corresponding Q, =L+ 2f L (q,-c) Y i 1611:'2:; Pearsons ang Bowley’s cO-efficient
Q class is 40-60 e ofske‘“:;es 10-20 20-30  30-40 4050 5.4 6070
N - My W R i
Q = L+ L1 (q,) = 60+ (30-22) Daljy;workers 10 93 - 3530 780
f &) 420 g No.© D Series is Bi modal so mode is ill defineg 20
= =80 unit [ution ¢
= 40+ 60_40(”"6) Q,+ ) g other formula for calculation of J=3(“'m) '
5 Coeff. of skewnews J=-3Q~QI_'EI_VI_ . Weuse an ——— With the help of median we
=40+ 3Q '
=45 units l leulate value_(ﬂ a) Calculation of Mean 5=y 4 Lfdx .
~80+45-2x575 v dx[fdx [fdx? |cf i
 80-a5 — 51-3-30| 90 10
25 | -2| -70 | 140| 45 a5 S
_125-115 35 | -1]-25| 25 70 170110
35 510l o 0105 e
i i 55 | 1| 30| 30]135 -0.294
ii) Calculation of coeff. of skewness by 10 -
== = 2| 30 60/150 44.706
Karl pearsons method 0.286 65
P _ 35 75 | 3| 60| 180170 b) Calculation of Median
V.| dx|fdx |fdx?
SRR R e et
20-40( 4| 30 -1 -4 4 =-5 |=525 m = Size of 7] item
40-60[16] 50 0 O O b) Calculation of mode = |
60-80| 8| 70 1| 8| 8 by inspection 40-60 gp having g Calculation of S.D. 170
80-100/10| 90 2| 20| 40 maximum frequency so it is modal clag Efdxl (Zfdsz B = Size of (TJ item
ik Ifdy Tfdx? f, -f =] ==
40 _f f =] +—10 n h =Size of g5* item which lies in
= ~201-60 2t 4, -f, > c.f. of 105
a) Mean =x+2fdxxi =7 164 = _5_22_ i) %10 . Med class = 40-50
. 2x16-4-8 x20 170 170 M=L +L1'LI( )
=L,+——-(m-
.y 12 > of
=30+-520 =40+ —2x20 =|/3.0882—(0.0294)’ x10
=50+10 20 =4O+M(85-70) =40+—19(15)
~ 60 units =40+12 =v/3.0882—0.00086 x10 35 35
. Z=52uni . = 4.29 =44.29 units
i - B8535 x10 =1.757x10 =17.57 units__ 0"

216
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s WHCAR
o _3(a-m) _
d) Kar] pearsons coeff of sk =——"

k
i) Calculation of Bowleys coeff. of ske

a) Lower quarﬁ]e
n '*_
q,=Size of :1_ item

170\
= Size of ] item

=Size of 42,5" item .
which lies in cf of 45 corresponding

Q, class is (20-30)
QL+ (a<)

30-20
=20+2222 (42.5-10
20+ ( )

10
=20+—(32.5
20+35( )

=20+9.29
=29.29 units

44.70644.29) 3(0-N

=——J 1.243

=

17.57 17.57 '17\

b) Lower quartile
n th
q, = Size of 3(:‘—) item

=Size of 3(42.5)" jtep,

=Size of 127 5* item,
which lies in cf of 135

Corresponding upper

Q.C. =50-60

60-50
70 (127.5-105)

0,=50+

10
=50+—(22.
0+30( 5)

=50 +7.5=57.5 units

c) Bowleys J =23iQL"M
QJ 'Q;
_ 57.5+2?.29-2 (44.29]
57.5-29.29
_86.79-88.58
__TS.ZT—

179
2821 0063

Ex. 17 : Calculate Bowleys co-efficient of skewness of the following data
Weight under 99 100-109 110-119 120-129 130-139 140-149 150-159 160-169

f 1 14 66 122

Weight 170-179 180-189
f 12 5 2

Solution : Calculation of Quartiles & Median

145 121 65 31

190-199 200 and over

Mf distribution is gﬁven for Calculaﬁon of med; &‘?ﬂl
mclt{s type class so we convert it by adding Sin edian and

- Quartj)
ve .. Upper |j e we
e fshfl::,m lower limit of each gp we get Tt 0f each clagg g
d ?’ 1 a) Calculation of Median
— 1 th
[aSS 01 e, n
0_5-99-5 14| 15 m = Size of (— item
109.5 2
99'?119.5 66 8;
109.5° 5|122 20 th
119‘5'15325 145|348 =Size of (ﬁﬁ) item
12 49,5 121 = 2
}433:5.159- - g = Size of 293%item
159.5-163-2 'i‘ o277 + Med class is 129.5.139 5
-179.
16951 5| 5|582 M=L +L2'Ln
,79.5,189-5 5| 584 == (m-)
5-199.
139-5 209.5| 2|586 1
199.5- = =129.5+ 39.5-129.5 (293_203)
586 145
| =129.546.21 =135.71 unjs
th
; = Size of Z | item =Sizeof =86 g item
p) Calculation of Q=Sizeof | 7 4

_cize of 146.5" item
‘ Sf:wer Q. class is 119.5 to 129.5

Ql:[qﬂ‘z;Ll (g,-c) =1195+

n

129.5-119.5

146.5-81) =1195+537 =124,
T ( ) =1195+537 =124.87

th
0, = Size of 3(4} = Size of 3(146.5)" item = Size of 439.5" item

., upper Q class = 139.5-149.5

218

. 10(91.5
0, =l39.5+149'5—139'5(439.5—348) =139.5+ (121 ) . 139.5 +7.56 = 147.06
0,+Q,-2M _147.06+124.87-2(135.71) _27193-271.42
BOW]QYS coeff. of SK = 3 Q3 -l-QI = 14706_1’2487 22.19
=031 02098
22.19
= 219
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Solution : More than series is
distribution

Calculation of median & Quartiles
Class |F C.f
0-15] 20 20
15-30] 30 50
30-45| 30 80
45-60] 35 |115
60-75| 45 |160
75.90] 15 |175
90-105] 5 180
— [N=180

b) Calculation of lower Quartile
n h ]
q,= Size of 2 item

180)" .
= Size of s item

=Size of 45" item
. Lower Qclass=15-30

L,-L
Q=L+ If '(q,—c)

=15+ (45-20)

30-15
30
15
=15+—(25
30( )
=15+12.5 =27.5 marks

d) .. Bowley’s coefficient of skewness
_Q+Q-2M 66674275 -2(49.29)

a) Median = Sjze of (E)m )

-~ med class 45-g0

J

Q-Q 66.67 —27.5
_417-9858 _

317 01126

givenso first we convert the series into continy,
US&
e

Qu
(710’
2
= Size of (1\89 ) .
2
= SiZe of 901}' i[em

_1 L -L
e BB g

_ac, 60-45
=45+ =55—=(90-380)

=45+1_5ﬂ]_)
35

=45+ 429 = 49.29 Markg
¢) Upper Quartile
th
— 1 n
q,=Size of 3(2) item

= Size of 3(45)m item

= Size of 135" jtem
upper Q class =60 - 75

L1
Q=L +=—"(q,~)
75—
=60+ 60(135—115)
15
=60+-=(20

45( )

=60 + 6.67 = 66.67 marks

220

ute the coefficient of skewnegg |,
B‘-]qthfc;ollowmg data  Bowleys ing Kar| frem
s - 2 3 4 57 819 11-14 15.20 Pearsop g Methoq
ze g 12 16 20 11.7 19 24 39 ;1'25 26-34 35.45
| cingrouped data 5 willbe added & subtracteq from tho 53
Note CIr Tespect;
e ve limjpg
soluti S MVAx/20lfdx  Tfdx™ 1oy @ Cal '
%’9’ o 20 -180] 300 | htionotiy
2| 1] 19 228 433y 5 asxeMdx 0
Jl16] 2| -18[ -288 5184 3 n “20"[ -
3|20 3| -17] -3400  5780] 57 03893 Ly 0
7| 4 -}2 -272f  4357| 74 . =16.11 unjyg
6| - -266] 3724 ) i ;
7.5|19 93 aluclat
45'?10.5 24] 9 71; 2'9226 4 2904]117 _elSD,
: 5| -7.5| -292.5 219375
145[3912 156 _ [2fdx?
12'2.20.5 52(17.5§ -2.5| -130 325|208 5D, = :x -(E@’i]z
;0'5-25.5 50 234 31 1500 450|258 "
0 s 28] 30 10{ 280 2800286 o0
B lss|s0 0] 20| 60 12000]31¢ v ——3175(@2]’
316 -1230.5/47644.75) | =VIS0724- (3.804)"
Calculation of Mode =
;))’ inspection modal class is 14.5 + 02,05 JW
=V135560 g
. fl'fo X(Lz—ll) o=11.64
1 2f1'f0“'f2 e) CalculationofMedian&Qumﬂes
th
52-39 : n
=145+ —————[(20.5-14. m = Size f[-} [
]45+[2xsz—39—50J( 145) “z) tem
13 316)"
=14'5+E(6) =Size of [—22) item
=14.5+E =Size of 158t item
15 - med class = (14.5-20.5)

=145+5.2 =19.7 units

=14.5+——2°‘5‘”'5(155—156)
0 - Coeff of 5k =222 —10=07
' =14.5+(i](2)
-3.59 )
T i =145+023 = 1473 units
' 221
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wifeah) .
eTTAI® T g) Calculation of lower upper Qunrmcm

rCaImlaﬁon of lower Quartiles

i
n) .
q, = Size of [EJ item

316)"
= Size of (T) item

th
n
q, = Size of 3(2) item

= Size of 3(79)" item

=Size of 237™ item
. Qclass= 20.5t0 25.5

h s
= Size of 79" item 255-20
5-20.5
Q class (4.5 to 75) qJ =20.5+T(237_208)
Q=45+ (7 5
=20.5+—(29
_45+>(5) =20.5+29
19 =23.4 units

=45+ .79 = 5.29 units

Q,+Q,-2M _234+529-2(14.73) _2869-2945
Q,-9Q 234-5.29 18.11

h) Bowleys coeff of Sk =

277 00425
1811

Ex. 20 : Calculate co-efficient of skewness of the following series
Size below1000 900 800 700 600 500 400

160 144 104 50 37 28 5
Solution:i) Calculation of co-efficient of skewness

Converted . Tfdx
Series f IM.V|dxlfdx lfdx? |a) Calculation of mean =x+ xi
300-400] 5| 350 -3] -15] 45 : il
400-500| 23| 450 -2| -46| 92 110
500-600] 9| 550(-1] -9 9 =650+[——]x100
600-700] 15/ 650 o of © 160
700-800| 52| 7500 1| 52| 52 =650 + 68,75
800-900 40| 8500 2| 80| 160 =718.75
900-1000/ 16| 950 3 48| 144
= S| Sfde?
_ =110/=502

222

e H

mode
"‘;?:lalioi:‘li‘;; gp- having maximum
v

ps€ is 700 - 800
b) by oc is modal &P

: B
lation of
j Coe

) Calculation of median

th
nij .
M= Size of (EJ item

160\" .
=Size of R item

owleys co-efficient of skewnesg

b) Calculation of lower Quartile
th
q; =Size of []—:0-] item

9; =Size of 40th item
~ Qclass = 600-700

=Size of goth item lies in gp 700-800 L1
= v
L,-L, CisLud f Hg;~c)
" M=Ll + f (m - C)
700 -
800700 0% ]5600(40-37)
=700+ ———(80-52)
52 i
100 =6OO+E(3)
=700+—5?(28) I,
=700 + 53.85 = 753.85 Q, =620 units
223
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W d) 1=t m
g culation of uppe T_‘Q-~

) Cal 3TN
160 jtem
q’.clzeof B[TJ 1 =840+620_2(753&3)
840 - g5~
:.-1 0
=sizeof 1 00 1460
p«‘er"“’wO’g =2200-1507.7
Vi 220
900-8%0(120-104)
QJ"’SO[“ 40 =-47.7
220
- wm%ollf’) =.022

- 500+ 40 =840 units

Try your self

ulateKarl pearson'’s and Bowley’s coefficient of skewness from the fo] OWingg
a aly,

1) Ca
Marks 18 23 22 19 17 & = R 18 24
2) Calculate co-efficient of skewnes by Bowley’s & karl pearons’s method for the Bivey
data.

e 3 ¢ 5 6 8 10 8 9 A7 8 9 5

3) Thesedataare the sample of daily production rate calculate Bowley’s & Kar| e
co-elficient of skewness.
Size 17 21 18 27 17 21
4) Forthe following data calculate ] with the help of Mean, Median & Quartiles p, and
Mean deviation.
Size 24 29 19 14 30 19 27 30 19 28 12
5) Calculat ‘' by Karl pearson’s & Bowleys method, Mean deviation and Quarti
deviation.
Size 20 30 60 30 20 42 75 32 30 40 25 50

20 22 18 23 18

6) Calculat co-efficient of variation and M.D. for the following .
SizeA 24 23 29 27 22 27 24 21 25 26
SizeB 29 27 28 30 29 30 28 34 35 34

which group is more variable,

2

Wnpnnies Altdand B Itd are recorded as fon Prreen
» Plows,

are P! 15 1
7 shUd 2 13 7 14 TR
' 113 1 P .114 = a7 ns
L.d co'sshare prices are more variable also calculate Pearsons ¢ ’
hict c.V. of both series which Co’s share Prices Ocff. of skewness,

t ’ s dare mo "
9 find f;:e powleys co-efficient of skewness, Fe consistent ang also
cled 20 60 25 55 45 75 35 725 90 19 =
20 45 65 50 40 55 35 15 80 25 55

rices of two companies Xand Y are given beloyy find
9 Shar:cfr’variabimy? _
red
b einrs) 519 522 525 518 535 5

xCo

yCo
out which of them shows

coX A€ 54 519
CoY (Price in 15) 2Ee 2142_ 2166 2122 2130 734 245 213
fhe share prices of two companies are given as under.

10)TCO 49 51 54 52 50 52 53 56 sg -
7o 105 108 107 105 106 101 103 104 g5 104

hich Cos share are more stable.

Show W
(1) Following are runs scored by two bats man in the 10 one day matches are given
A6 20 5 20 76 90 102 6 108 99

p 20 40 30 35 58 60 76 62 42 3
show 1) Who is more consistcent
2) Who is more run scorer

12)The height and weight of 10 students are given below calculate C.V. and give your
conclusion also calculate co-efficient of skewness by Bowleys method.

Height in inches 50 55 60 57 69 50 65 64 54 59

Weight Lbs 124 123 127 122 124 125 126 120 129 128
13)Find out Bowleys & Pearsons co-efficient of skewness for the following.

Wages in Rs. 5 10 15 20 25 30 35 40 45 50

Noof workers 2 3 6 5 15 10 15 0 8 9

225
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14) Calculate ] by Bowleys & C.V. for the following. \

25 29 30 35 40 45 48 59
15 22 31 28 22 12 9 8
15) Calculate pearsons & Bowleys coefficient of skewness and C.V,

10 11 12 13 14 15 16 17 18 19
3 2 7 4 3

Marks 15 19 20
f 10 12 14

Size
f 3 2 1 4 5
16) Calculate C.V. and Bowleys co-efficient of skewness.
15 20 25 30 35 40 45 50
10 7 5

Size 10

f 8
17) Calculate Bowleys co-efficient of skewness and C.V.

Size 500 800 950 1000 1250 1500 1800 1900 2000

£ 3 23 6 14 28 40 36 15 8
20) Calculate C.V. and co-efficient of skewness by both method.

Size 10 15 18 20 22 28 30 35 38 40 45

f 7 16 25 5 12 29 58 82 47 25 4
21) Calculate C.V. and co-efficient of skewness by both method.

Class 0-50 50-100 100-150 150-200 200-250  250-300 300-350

f 12 19 38 35 45 25 8
22) Calculate co-efficient of skewness by both methods and C.V.

Class 0-25 25-50 50-75 75-100 100-125

d 6 5 5 8 2 4

16 27 31 19 12

125-150

23) Find out mean deviation from mean and S.D and C.V.
Weight  0-15 1530 30-45 45-60 60-75 75-90  90-105
f 8 12 10 7 15 8 3 7

105-130

24) Find out co-efficient of skewness by Bowleys & Karl pearson methods and C.V.
Class 0-200 200-400  400-600 600-800 800-1000
f 14 5 16 15 10

226

gﬂﬁﬁ coeff, of Ske\meﬁs a-:nd CV. fol' the fOUowing daN
cu]ate

z 50 50-60 60-70 70-80  80-90 90-100 100-110 110-129
as 1 6 14 12 22 20 8 3
f e skewness by bottumethod acd Gy,

ﬂcﬂmlaso,gs 3540 40-45 4550 5055 5560 6065
s : 8 12 20 15 8 3

7 :lﬂlcu]ate co-efficient of skewnessand C.V.

7 Eeammgper day in Rs.upto 100 200 300 400 500 o 700 800 900
. 31527 83 50 10 8 95 gy

5 Fndoutco-efficient of skewness by both method and C.V. for the folowing data,
) comebeloy v(inRs.) 1000 2000 3000 4000 5000 6000 7000 gogg 9000
o of Persons 50 85 135 185 210 250 285 345 49
x)Find out Bowleys co-efficient of skewness and C.V. for the givendata.
Mazksmorf-'than 0 10 20 3040 50 60 70 80 9o

Noofstudents 100 9 75 60 50 30 25 15 5

3) Find out C-V- and Bowleys co-efficiant of skewnes.
Income above (inRs.) 1000 900 800 700 600 500 400 300 200 100

No.of Persons 0 20 110 250 400 550 700 850 900 1000

———
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gHe - U
Q. HagHd¥Y
Correlation
Rifig wifcaeE T, SRR T ST fesaT 379 Tren Heran L,

ﬁﬁﬁmmmmwnﬁﬂﬁaﬁm@mmmwmm
mmmmwm%mﬁwmmumaﬁwm
mmmmmﬁmmmwmmwmm\?
am@raﬁ%nqeﬁmmwm ‘wEgay’ (Correlation) 318 Tz, :

A IO FE d THIFHRG AT TR aieda i w2 i,

e frore Fi=ar I, T i TR FEeuTeAT HEare 3 @R e

ggEey WUATHNGT 9 (Graph), IGE| (Diagram), ¥ (Formula) 9gdi=n TR 9,
AT Ty (Positive correlation) WA Waift QH e 1 Wt b fedht agwam am
AT HEHaY WUIATd. VI Hg8ad (Negative Correlation) 3 fawa foFan 2R vaeht e
ez o aceama. @t G forama Fomenss gedey fogd Ad) s geg ‘an’ e B
é”@m“‘im-ﬂﬁ?aﬂm@m(cﬂse)mgﬂi ‘qfeomg’ Ed. SEe e
s, G 3 A ATt gHETET TR A oEd). A T R w
ST TR B TR e TGaToka o= Wi AT} gt e o 1 R
TG STE FE FAG AR e T 3 Nw@vaTn waw FoAd dat. G T A
IO e ST WAt T T1eh 51 e qearaira RO I AR, 79 et
mm%~mwﬁﬁwﬂw&mﬁq@awﬁmﬁmmw

228

i

e .
i T 31, T 1 e o T,
€7 e BRI sty
AT T AT o e A
ﬂmaﬂmmmmmum.mmaamma%m .
Wawmm@mmﬁ@ﬁaﬁ T 7,
;ﬁﬂ‘ gem Wegid, T e gfom wegrer o ——
apet e 3 S
Mﬂa@ﬁ' :cﬁﬁ—aﬁﬂqmuﬁlﬁqﬁqﬁw s 078 e

mﬁmmﬁﬁﬁmwmmwﬂm,
Wamli_wmmmmhmﬁ-mwmmm
mwmmmm.
" e R TEEE SR AT, I3, G g R w3 4 fr
& A I R 7 G I SIS AR 7 gy 72 & el a1 wareoma
s e Y 9 TS Y TR GO B W ot wig g 2 $fetiain et
mmmmwa%@amgéammaﬂaamﬁmﬁﬁma;@ﬁ@mm
47 A ol
A YR G SOl -
| A% UgEaY (Positive Correlation): BATH® TEHaUI agiH Yoad fFa Fgem
7 R U, OH TSHTRAINE S U Ugd 5@ fha1 aRadd 8 3T T & T
m.mmwa@wm,mﬁm@m,mqm
RO ST ean T 37 G AT R T 39 T ) T I e
VT 3} (+) T HeEE T ATRAT.

—

6N

ara, Fm TR W, U T S T T ey s ot
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2) FUITea Weaad (Negative Correlation): W ) mm
i 7 = it g, e TR (-) @ 4 A, |
£ “ifiemq
- I, Ay
O o o s 3, 1 6 I T 2 e ™
37) gov agqay (Simple Correlation):- aA W WD} = W Sz, o
o i ST T, O T i ST G T SR G FEE 0 ity
a) s Fqvl @gHaY (Partial Correlation):- 3701 'H%HEIHT% g3 PTE 3 fiy
e, S AT G T o R S . S WEHA % oo g
F) agﬁ‘w gga4d (Partial Correlation):- E@ﬁiﬂ Wm H @aF T% afy w
s STt Rl T wgdl. ® A @ gy WeEdue WiE 9 AR,
agEdR A f w1 Remere gdan T e
1) WREET TE0: R 3 A WeHaY TS T YA (0) HEHAY AR W uH W,
2) f weday W w1 29 fawam R R v qoiver A yEmE T
fada Zrafia sie | QU Geady 3@ U 9 7 0 (+1) AT STEal.
3) R Heway AW YAFE Geeag @0 fFar 9 iema @ 3 R w=hm
ArZaa A1 TAE™ HeHay (+ ) =4 WA Aeed dl.
1) ¥ g aeeay o Aedi geEay Fe,
2) (A= 9Zd gegay FTev.
3) gt fames TR TEd TEHAY Feol (Coefficient of Concurrent Deviation)
4) fadm fearear edi Hggag Fed. (Scatter or Dott Diagram)
5)  fagt@ren sea e wewan #ed. (Graph)
F1d Rrerwa qh vga (wgEeEw TF) (Karl Pearson’s Co-efficient of Correlation):
m@mmmmmmmmwmammmﬁm%
w2 gl w3, frave 2t wRey o wwier e @ e frere g S At

—

‘ﬂmm@@ )Iﬂ . T
. (Botany faer, s T FTTACHA T0im oy e s

A e
o e T I AT T SRS il T S
) gefet T T

Wmmwmmmmhm.

) mwwmg@mmﬁﬁwﬂm?mﬁ4mmm
1) gwaﬁm nferdta fagiar T s stEd am,

5 fmﬁmmwmwwammﬁﬁmmm.a
0 " e o O S S e frvdm e s,

N e R A T ST .

.. oo (Degree of correlalion):'“ .

? gggda 7@ (Lack of Correlation) :~ 2 faara v deEd T T o FeHan

. IR TEEad TF o I, ’

ﬁ@g weq g9 (Perfect of correlation):~ 2 fama uqiﬁ u;u]qﬁ‘l AT YHTE S
2%: a7 gaifaa rEdie at e} o BT WeeaY (Perfect positive correlation) am aﬁ
m;*maréﬂﬁaﬁazaaﬂgvm (+ ) 391 A, e F 4R fm ewem A g
Wmﬁﬁm%@@mﬁﬁmmaﬁmmﬁaﬁm—zg
) AR weddy H@® (Partial correlation):- e R ﬁ’mﬁ T :zﬁ’mm
%maﬁﬂmﬁma%ammmmmmm.mmmmmﬂ
T (Levels) Hifereama ard.

§) i Ao Y@ aY .

TEU Tafel (Limit of Correlation) : » . TEaTd
3N VTS TREAY Ty FRe AT & A §eRa A ST

Wﬂ%aﬁ!mmmm%%aﬁwm@mﬁ
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- ES— Ry W i s et
1) Feg T ey W 0 3 T 1 & WM mﬁnﬁ"r‘*“d’ ; SR i
mm%_mmmwwmmmmmﬁm rnim“‘“lcvc'o“) (Maximum Leve] of ) _
) 5 i : i
mmﬁ.mw(uywwmmm.m@ iy o
e wifda i . N Mﬁﬂﬁq&m@:—aﬁaﬁmummmﬁ
qreda (v Fwof- :) Mmﬂﬁvwmmmmmmm'ﬁm
%. | gEgauR T AT (Posiltive) TTE (Negative) M:ﬁ: mmﬁgaugmaa PE. Qe mmﬁmmmm@ﬁﬁm
et ; g T | G e 20 (67 B ) 7 83 i
— it mwmm%mﬁ.mummm
2 | T FERE ! (1)\ [gigniﬁﬁ"")amw%.m)mmuwsﬁmmma o ¥ s ke
3 | 3w wda shem +0.7510 1 07501 mﬂaﬁ‘""‘ a@@?ﬁwmﬂﬁmﬂmﬁ.s)mm"%mmm
3 | wem ww gfEm +0.30 to 0.75 -0.30 to 0.75 WW‘ Eﬂ i il wEEdY R R A A, 5 0 5T 3
(%
5 | P wtia wfwm 0to 0.30 0to 030 1Pk TYPE NO. 1
WHEN TWO SERIES WILL BE GIVEN
. . —\ .- . ) .
FeEaY T IR et (£ 1) A A sita rd. A 1 em eiedt g T Karl P‘:‘”"“ Coefficient of Correlation can be computed either by Direct Method or Short
Sl SR Fam. Tl tMethoc:
(+1) B T ' ([:)t':rcd Method: .~ : s
+1) Ui gREaY (Fafeaa AM@=vM) (Perfect Correlation) To clculate K.P. Coefficient of Correlation of Individual Series the following process is
g :))ZZ)( 5277:1' :ﬁ@iﬁm Tgaay (High. l?egree Correlation) nvolved: i) Arithmetic Mean of both the series (x) & (}) are calculated. ii) Deviation of
o U.
e ;—m = qeqy i’tﬂﬁ?ﬂ' . Heq9Y (Moderate Degree Correlation) \he x series and y series are computed from their respective arithmetic mean for all individual
k @ TR SoftaT TgEEY (Low Degree Correlation) ues, Deviation are denoted by symbols dx and dy. iii) Deviations are squared and added to
(0) T wgEsyTE o 3T i ) . »
s R wgdh- findout de2 and Tdy”.iv) Individual dx and dy values are multiplied (2dxdy ) and their
o & wef wif A - = olal (dedy) is obtained) v) Standard deviation (5.D.) of both the series are computed from
MlE‘SI.i?ﬁiial Feow g ¥ gad giferdiy SR mm M T X . | ?gjl the following formula. .
HEH=Y U g1 e+ e 9 T e, 3vRe) gehe RS 2 2
€ 3t s s Wmﬁxm;'n T HEHY HTHIAT I=oan Rt @ 2m SD, or 8, = L 5D, or 5, =2
mmm‘u’wmém’ 1 55 WY FTeTan . v st . > 1=
S sﬁqsEl’robablq;;rror) 3 TRTATA. G faym WGy O FEA vi) Coefficient of Correlation is obtained from the following formula.
QT ledl 4.
- - - Y dxdy
P.E.=0.6745 x 1- (r) nxdxxdy
- Jn vii) This direct method can fusther be sim lified if instead of calculating S.D. of the series the
‘ P -
T0& Y1 PE. sﬁq:.{ FeH Te various values are taken directly to the formula for coefficient of correlation. Formula of
D HEHET AT H g (D TreieyER fola . alculating ‘r* can thus be written as
X eterminati sy L .
FRHS Qo (r) Frfaam 3w . ¢ 4 pg ion of Limit) :~ SRl wwreq fayw (PE) e T dxdy Sardy
L. 5 o ———————
==
—— — n n m—
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sy AiGah! ' W e —\‘m“:
s v _ 189
Where, N i _ & X= 22
~ 10 1
he Products of the Deviation of values from tp, —
Tdxdy = Total of the Fr © Tespectiy, X=189
Arithmetic Mean in both the Series. . 2 or 19
D. of x Series 5.D. of y Series
N = Number of Items s.D.
2 2
; dx 2dy
B S.D. of x Series |z Sy =
ox 5x ’E n
dy = S.D. of y Series
’ g . . 105 svs |25
Prob 1: Calculate Karl Pearson’s Coefficient of Correlation by Direct Methog, §x = —ia- Y 10
; 18, 19, 20, 21, 22, 23, 24, 25, 26, 27
Age of Husband . . By = ‘/2_5
Age of Wife : 17,17, 18, 18, 18, 19, 19, 20, 21, 22
. dy =158
Solution: Let us assumed that Age of Husband = x Series and Age of Wife = ¥ Series OR
x dy =24 | dy? y dy =19 dy? _?dy\ oy applying K-P Coefficient of Correlation
a
S Then by 8P
18 6 36 17 -2 04 1 ¥ dxd
19 5 25 17 2 Zdxdy re=——
| ' o 10 r=xoxxdy Jzddxzdy?
20 -4 16 18 -01 01 64
21 3 09 18 01 45 r= 45
& 3 . 01 - -
0 =70 x3.24 x1.58 \105x25
2 2 04 18 -01 01 5 p
23 '1 01 . +00 00 = 45 r=
5 o 00 TR 2625
+00 00 00 s
25 1 01 20 ) 01 i r=0.87 5123
26
2 04 21 +2 04 04
27 3
- 0 2 +3 09 09 Short- Cut Method
) 7 ] i i i hod the following steps are taken.
N=10 Tdx?=105 N=10 Zdy2 =25 | Tdxdy=45 Incalculating Coefficient of Correlation by Short Cu.t Met. ] d
Lx=242 Zy =189 ) Some convenient value are taken as assumed mean in series x an Y-
, ] . i ive
Mean x Series Mean y Series i) Deviation are found out from the assumed mean of the x series and y series from their respect
X= Zx _ 5 individual values, Deviation are denoted by symbol dx and dy.
n X==Y I
n i) Deviations are added upto find Tdx and Xdy.
el — 238
24
Be— B ——
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sy wifead ‘
——
iv) Individual dx and dy values are multiplied and their total (Zdxdy) is ob

tained.

v) Deviations (dx and dy) an squared up and their total (dez and Edyz ) are Obtained

vi) Apply the following formula.

n.Zdrdy-(Zdx x zdy)
\/andJc2 —(de)z x\/andy2 —(Xdy)2

r=

When, N = Number of items

dedy = Total of Product of the Deviations of value from the respective arithmey;
c

mean in both the Series.
XYdx, Ed)' = Sum of the Deviation from the assumed mean in x and ¥ Series

respectively.

Tda2. }'_dy2 = Sum of the Square of the Deviations from the assumed mean in X and y
Series respectively.

Formula for Log.

r = Antilog of (log A

_log B + log CJ
2

Probable Error (P.E.)

Probable Error of the Correlation Coefficient applicable for the measurement of reliability of
the computed value of the Correlation Coefficient the Probable Error (P.E.) is defined by

2
P.E.=0.6745x 1-(r)°
n

When, 0.6745 is a constant number
r = Karl Pearson Coefficient of Correlation

N = No. of Pairs of observations again.

236

- b

ntof Cocfficient of Correlation.
jfica

i J with 6 times of Probable Error (P.E.)
are

+of Correlation (1) is More Than or Greater Than 6 times of P.E, The Coefficient of
[Coemde?s . onificant or r> 6 P.E.

elation (x) is Less Than or Smaller Than 6 times of P.E. The Coefficient o

o Corr
IS o ficant or r <6 P.E.

f T
bl e (r) is Unsign!

coreatio"

and lower limits within which the Correlation Coefficient in the population is
(r+PE.) and (r - P.E.) respectively.

Properties of Correlation Coefficient.

The following are the important properties of Correlation Coefficients.
e

) The values of r has no units.

Y Its formula is symmetrical r xy = ryx

) Its value lie between —1 to 1 _1<r s 1

{) Ifr=0there is no Correlation.
5 ltr=1Correlation is Perfectly Positive.

§ Ifr=-1Correlation is Perfectly Negative.

-1 the higher the relationship between the variables.

7 The closer the value of r is to 1 or

jon coefficients.
B Correlation Coefficient is the geometric mean between the two regression

r= ,foy xByx
Prob 2: Calculate Coefficient of Correlation between I”'lE‘iSht a
lestof PE. Show whether or not relationship is significant.

Student; 1, 6 7 & 9% 10
Helght; 70, 72

nd Weight of 10 student and by the

2, 3 4 5
57, 59, 62, 63, 64, 65, 38, 66,
Weht in poundy): 113, 117, 126, 125, 130, 128, 110,132, 140,149

27
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ey wifeed) | - ﬂﬁw‘ﬂ
R e, | e
Solution: Let us ascumed that Height of Student = x Series Weight of 5""""“‘3-'4‘\ f Antilog of {‘Uﬂ 5190 - JSZ?L%E'—‘-L‘}.T- 12730} .
..__‘ — D ‘"“S. ; f’ ) 2 .
Student] Heighy (Qy =od a4l y dy = 10 dy: T \
\ : — ! top of | 3.7152 — 23393 + 4.1066
53 8 64 m |z 289 136 ‘ pe NSO 2 '
2 59 4\ 3 7 | - !
6 n 13 169 78 | (37152 - 7:4459
3 62 3 09 126 4 16 12 | re Anlllog Ol | 9./ 1L —r
4 63 2 04 125 5 '
) N 25 10 f r= Antilog of [_3.7152 - 3.72295]
- -1 01 130 0 0 " -
0 : .
6 65 0 00 128 2 A 0 '. ¢ = Antilog of 1.9923
7 58 -7 49 110 =20 400 140 i
|
8 |
66 1 01 132 2 4 2 | alation of PE. -
9 70 [ OY
7 5 25 140 10 100 50 ST 1—(r!2
10 2 7 i O E.=0.6745%
19 o |19 361 133 I : Jn
N=10| N=10| Y dy=- S 4y 2= = )
Zdv=-14] ¥ dy?= 238 N =10 Tdy-30[¥dy?=1368| Telrdly = 56 i e 1-(0.9824)°
—— L= U OXR———F=—
P J’l‘[‘)
By applying K.P. Cocfficient of Correlation 0.965
| l" . I
e nxZdidy-(Zdx x Tdy) | T
Jﬂxzdxz— Tdx 2><\/n>< dy? - ) :
(Zdx) xJnxTdy* - (Zdy) p.E.=o.674sx°'g314:9
e 10x561-( 14 x -30) P.E.=0.6745x0.0110
mezss- -14 szw 1368 - (-30)>
(-14) . (-30) P.E. = 0.007447
re 5610 - 420 (anclusion: There is low degree Positive Correlation between Height and Weight.
V2380 -196/13680 - 900
e 519 ' '
T | b 3 Calculate Coefficient of Correlation and its Probable Error.
hxrle 80, 45, 55, 56, 38, 60, 63, 68, 70, T 8
Then by applying Log Table lI ) > %6 %80 7
(Ml w2, 56, S0, 48, 60, 62 6, 6. A T4 %
¢ = Antilog of[log/\ __logB+log C] } Slution: Let us assumed that Paper 1 = x Series
= .
|i - pAL
238
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Paper 11 = y Series \Wﬁx. m 1ying Log Table
= by 3PP log B +log C
» : ot el
5 dx =60 dx? y dy =60_ dy2 F‘m r:Anthg of | log A 2
80 +20 400 82 +22 484 440 oz 15550'+1
og +log 18114

45 -15 225 56 -4 16 &0 - Antilog of[logwul - > ]
55 -5 25 50 -10 100 50

- 6 48 -12 144 4.1917 + 4.2579
56 q 1 48 r:—AnﬁlOg of [4.1881 - ‘——2
58 2 04 60 00 00 00
60 0 00 62 +2 04 00 | oy B
65 45 25 64 +4 16 20 ¢= Antilog of | 4.1 2

5 5 2
68 | +8 64 6 . 5 40 | - Antilog of [4.1881 — 4.2248]
70 +10 100 70 +10 100 100 }
75 +15 225 74 +14 196 210 r= Antilog of [1‘%33]
85 +25 625 90 +30 900 75
- - ° _ r=0.9189
N=11 | dx=57 |£dx2=1709 | N=11 | Zdy=61 | ¥dy?=1985 | Zdxdy=171g )
- Glalation of PE.-

By applying Karl Pearson’s Coefficient of Correlation. 1- (r)z
P.E.=0.6745% =
n

nxXTdxdy-(Zdx x Tdy)

r=

2 p
) JHXZC]IZ - (de) x\/ancly2 —(}:‘.dy)2 DE.= 06745 1- (0.9189)
o 11x1718—( 57 x 61) | i 1-(08443)
Jllx 1709 - (57)* x J]lx 1985 (61)° PE=0675x— T
| 0.15556
= 18898 — 3477 l P.E.=0.6745x 3316
18799 — Z - '
V18799 — 3249 \/21835- 3721 l PE. = 0.6745x 0.0469
1501 v P.E.=0.03163
V15550 V18114 ; (nclusion: There is low degree Positive Correlation between Paper I and Paper IL
followin
Iub 4: Find Coefficient of Corrulation between Student and Regular Player of the following
Yudents,
L — 21|

P
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TR wHeTR!

s, 16 17, 18

-

250, 200, 130, 120, 100, &0

Age

No.of Student:
Regular Flayer: 200, 130, %0, 448, N, 12

od that Age = x Series and Regular Play = y Serjes Firsy

—

Golution: Let us assurm ¥ We
alculate Percentage of Regular Player. e ":“.5‘
Regular player x 100
= —_—
No. of Students
e 200x100 -850
230
130x100
v= =D
- 200
y= 20 xFI(IJ —60
130
y= -!-le(l)=40
120
30x100
] _—_30
‘ 100
12x100 5
3 = J
80
x | dx=18 |y dy =10 dy? dxdy
15 3 i = -
” 9 k6 10 1600 120
-2 =
17 : c® 1225 70
-1 1
= 20 400 20
18 0 0
40 00 00 .
19 1 1 3
20 . -10 100 -10
2 4 -
) _—_:h'_—'g“"——-i._ -25 625 50
N6 | Tdr--
L&TX"5 | 3de?=19 | N=
LD L N6 | Tdyo {Xdy?=3950] Tdxdy=-20
242

ifead

/-;g?p'plying Karl Pearson’s Coelticient of Correlation.
o and.rdy—():dt ” Zdy)
N eI R
6x-270-( -3x 60)

- ngw-(-a)z ><\]6=<3950-((,o)2

1620 - (-180)
J114-9423700 - 3600
- 1440
r = —
J105 20100
Then by applying Log Table
r= Antilog of | Log A -w ]
r= Antilog of | Log - 140 —812 208 20'00]
[ 2.0212 +4.3032
r = Antilog of L-—3.1584 -—;——]

i 6.3244
r = Antilog of | -3.1584 Vg ]

r = Antilog of [-3.1584 - 3.1622]

r = Antilog of [—i.9962]

Calculation of P.E.:-

1—(r)2

P.E.=0.6745%
Jn

1-(-09913)°
PE.=06745x— -
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—_C el

/ &
- 7 .
LS 2.449

5% 0.0173
P.E.=0.67 2449

P.E.=0.6745x 0.00706

Prob 5: Following table gives the distribution of the total population ang those
and partially blind among them. Find out if there is any relation between Ageand Bl(') are t%ﬂ)
its Probable Error. '"dﬂssw

1020,  20-30, 30-40, 40-50,  50-60,

Age 60-70, 70-80
No.ofPerson : 90, 80, 60, 50, 30, 20, 10
Blind . 45, 40, 30, 30, 25, 18, i0

Solution: Let us assumed that Age = x and Blindness = y Series.

Midvalue of Age will be taken as x and y that is Blindness will be calculateq
e

_ Blind x 100
y No. of Person

_45x100
90

40x100
= = 5
80 0

30x100
60

230x100_60
50

b 0 =83

_18x100
y 0 s
10

50

=50

y 100

//’Tf A - =
age |MV.|dx =45| i-10 d? |y | dy 60| dy? | dxdy
L — _ 0 3
wa2| 1B 3 : 9 50 -10 100 30
p0-30| 25 | 20 2 4 50 -10 100 20
30-40 | 35 -10 -1 1 50 -10 100 10
0-50| 45 | O 0 0 60 0 0 00
50-60 | 35 10 1 1 83 23 529 23
60-70 | 63 20 2 4 90 30 900 60
70-80 | 75 30 3 9 100 40 1600 120
N=7 Tdx=0 | Tdy?=|N=7 | Xdy=63|Tdy?= | Zdxdy=
28 3329 263
By applying Karl Pearson’s Coefficient of Correlation.
o nxXdxdy-(Zdx x Tdy)
Jn x Tdx? - (de)2 x Jn x Zdy? —(Z'.dy)2
7x263=( 0x 63)
Ir=
ﬁ x28-(0)” x J;x 3329 (63)"
o 1841-0
196 —0~/23303 - 3969
Lo 1841
J196+/19334
Then by applying Log Table:-
LogB+LogC
r = Antilog of[ Log A - _g_z_g__ ]
Log2.2923 + Log 4.2863
r = Antilog of | Log 3.2650 — 2
6.5786
r = Antilog of [3.2650 -— ]
245
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e WHETH
/“‘";_[;;5-0— _ 3.2893]

r= [\ntllog
¢ = Antilog of [— 1.9757]

Calculation of PE.=- 2
1-(r)

_ r-45 X ——=
P.E.=0.67 J;

- (-09456)°
PE=0675x— 1

1-0.8941
2.6451

0.1059
2.6451

P.E.=0.6745x0.0400
P.E. =0.02700

P.E.=0.6745%

P.E.=0.6745x

Prob 6. Find out co-efficient of Co-relation from the data.

Price(nRs): 78, 36, 98, 25, 75, 8, 90, 62, 65 39
Supply (inkgs):85, 51, 91, 60, 68, 62, 86, 38, 53, 47
Denoting that Price By “x” & supply by “Y".

e | de [y | dyees) dy? drdy |

78 3 9 85 17 289 51 i

36 -39 1521 21 -17 289 663

9? 23 529 91 23 529 529

25 50 2500 60 -8 64

75 p 400

0 68 0 0 0
3; 7 49 62 -6 36 -42
15 225 86 18
6 e 324 270
168 58 -10
65 i 100 o v 106G 130
39 e -15 225 150
129 | 47 2
o Il ] 21 441 756
n=10(¥ dx=-100 ) 2 E
— L dI ‘6398 =
— —— [ 2ax R0 | r\f 10 Zdyz =19 7Edy2 =2297 dedy =12907
—
246

gt Lreet
ons Co-efficient of Co-relation

nx Zdrdy - (ZdxxZdy)

r \ﬁ\dexz —(}.".dx)2 xJandy2 -(zdy)’
10x2907 - (-100x-19)
\ﬁx6398—(—100)2 x\[10x2297 - (~19)}
29070 —1900
~ J63980 - 10000 x /22970 361
27170
~ 753980 x /22609

27170
T 232.34x150.36

27170
"~ 34934.64

Probable Error
2

PE=0.6745
Jn

0.6745 1=%7 :
' J1o

3.16

=0.6745

0.6745 09
e 3.16

- 0.6745x 0.12

Prob 7. Calculate Karl Pearsons Co-efficient of co-relation and it’s Probable Errors.

30, 31, 33 35 36, 39

AgeofHusband: 23, 27, 28, 29,
28, 29, 30, 32

Age of Wife: 18, 22, 23, 24, 25, 26,
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- pand by “x” and age of Wife by “y”. Y e
e L‘T:' 3;“3{1{_}1—5——""‘:‘/ = ) “‘~ y ' ﬂ‘ﬂﬁm n.zq‘.!'l
neors I T Tes | 4 T et b =
0 — ——— ; e
g | 7 49 : prob
L _ 49 49
B 9 22 -3 9 =
= | 3 23 2 4 9 P.E=0.6745
A 2 4 4 Jn
28 = 1 24 -1 1 )
29 -1 25 0 0
0| 0 ? 2% 1 1 £ _06745 = oy
21 ; 9 28 .I: 9 ; J1o
>
_ 25 29 16
35 5 - N N 20 1-098
| 9 g 32 29 63 ’
. -
| 2.915 = d i _—_7 2 = \ 0.02
io| zar-t | paeas| ne10 | 2 2.dy"=163 | Tdvdy oy, =0.6745 ——
S 316
. =0.6745 x0.0063
Karl Pearsons co-efficient of Co-relation
nx):drdy—(dedey)
r= =
\nnz e - ( Ydx )2 x \EX Zd)’Z . (Z dy )2 p;-ob Bt.:;lr;d out co-efficient of co-relation between the highest and weight of 10 students by Test
0. pl’O .
10x186—(11x7) Hight 57, 39, 62 63, 64 6, 38 6, 70, 72
\Ex 2 15— (11)2 N Jle 163 — (7)2 Weight: 113, 117, 126, 125, 130, 128, 110, 132, 140, 149
Denoting that hight by “x” & Weight by “y”
= T L _7 x dx(65) dx? y dy(128) dy2 dxdy
2150-121 B -
xv1630-49 57 -8 64 113 -15 225 120
1783 59 -6 36 117 -11 121 66
—_— 62 -3 9 126 2 4 6
V2019 x 1581 63 2 4 125 3 9 6
" 64 =1 o 3 130 2 4 2
s B 65 0 0 128 0 0 0
45.04x39.76 58 7 49 110 -18 324 126
1783 66 1 1 132 4 16 4
=—— 70 5 25 140 12 144 60
1790.79 72 7 49 149 21 41 147
=10 |y dx2=14| ¥ dx?=238 |n=10 Xdy=10 | xdy?=1288 | Zdxdy=533
Karl Pearsons co-efficient of Co-relation
yI 249
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//__:—Z:de'(zdzxzdy)

n

= = 2 e 2
r ‘ﬁ;zdx‘"(zd‘) x.jn—xid) (Zdy)

10x533-(-14x-10)

i 2
) \’10x233-(-—14)2 x\lﬂxlzss_(_lo)

5330140
o
= Toe0 - 196 x 12850~ 100
5190
.. Ao

5190
e
= 46.73x113.05

5190

Probable Error

1
E=0.6745
g =

1-0.982

Jio

1-0.96
3.16

=0.6745

=0.6745

0.04
=0.6745 —
3.16

=0.6745 x 0.013

mﬁﬁ ““E Id l -
B yY
prob % Calculate co-efficient of co-relation from the following data
[ntelligence Ratio: 105, 104, 102, 101, 120, 99, 98, 95 o3 9
Arithmetric: 101, 103, 100, 98, 95 96, 104, 92, 94 94
Denoting that Intelligence Ration by “x* & Arithmatic by “y~
| dx00) | s y | dy(ioo) dy? drdy
105 5 25 101 1 1 5
104 4 16 103 3 9 12
102 2 4 100 0 0 0
101 1 1 98 2 4 2
100 0 0 95 -5 25 0
99 -1 1 96 -4 16 4
98 2 4 104 4 16 kY]
96 -4 16 92 K 64 32
93 -7 49 97 -3 9 21
92 8 64 94 % 36 48
n=10 | £dx=10| £ dx?=180 [ n=10 | Zdy =20 | Tdy?=180 | Zdxdy=112
Karl Pearsons Co-efficient of co-relation
andrdy-(Ecthdy)
r=
\F\x):d.rz ~(Tdx)? x\]nxzdyz -(zdy)?
10x112-(-10x-20)
J10x180-(-10)" x| 10x180- (~20)*
1120-200
/1800 — 100 x /1800 - 400
920
{1700 x V1400
920
T 41.23x37.42
920
T 1542.83
251
N A

G Scanned with OKEN Scanner



Probable Errors y
1-r

1=0.6745 ——
PE=0.67 \/1:

-0.60°
G
=0.6745 f—-] 0

1-0.36

=0.6745 — 316

L L 0.64
=0.674 316
=0.6745 x 0.20

=0.14

Prob 10: The following Table use the marks if 10 by a group of 12 students ; in t
and d calculate the co-efficient of co-relation between the marks of 10 in two

wo EXimmau

Exam.nah
Students: , 2 3 4 5 6 7 & 9 10 711
Marksin Exam A: 14, 13, 17, 14, 18, 12, 20, 16, 18, 17, 19, 7
Marksof ExamB: 18, 16, 18, 15, 19, 16, 18, 15, 21, 17, 18, 2
Denoting that Marks in Exam A by “x” & Marks in Exam B by “y”
x | dx{20) dx? y dy (18) dy? i Tz?
14 -6 36 18 0 0 =
13 -7 49 16 -2 4 14
17 -3 9 18 0 0 0
14 -6 36 15 3 9 18
18 -2 4 19 1 1 "
1 -4 16 15 3 g o
18 -2 4
21 3 9 %
17 -3 9
19 17 -1 1 3
-1 1
21 1 18 0 0 0
= ! _ 20 2 4 )
n=12| Fdx=41 2 i 3
- Zda\: 229 n=12 Zdy =.5 Zdyz =41 dedy 57
Pl

mﬂmw@wﬁ

m—}"—c:;sons Co-efficient of Co-relation

“XZdey—(dex}:dy)
\/“"dez—(de)z x\/nxzdyz—(j_:dy)z

12x57 - (—41x—5)

r=

J12x229 —41)? \/12x41

~ 684 - 205
V2748 1681 x /492 — 25

479

" J1067 x 467

479
T 32.66x21.61

479

705.78

Probable Errors

1- 2
P.E=0.6745

Vn

1-0.682
J12

1-0.46

=0.6745

=0.6745

0.54
=0.6745 —
3.46

=0.6745x%0.16
Prob 11: Calculate the co-efficient of co-relation between the test scores and scales

Test Scores:- 14, 19, 24, 21, 26, 22, 15, 20, 10

Scales: 31, 36, 40, 37, 50, 45, 33, 4], 39
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T | &0 dy:‘my\ m“
— ’/‘.A,J 361 *—\‘
| —] -19
Y ” 196 228
2 6 -14
] p % 2
1 - 4 48 -2 4 :
24 -2 25 37 -13 169 :
. 50 0 0
27 ; :
26 0 e " ¢ ° :
X : " -17 289
- 121 3 »
5| 5 41 9 81 54
ko 3; 9 39 -11 121 .
19 . @ = = |
2&——54 :dez=444 " Zd){ i Zdyz 124? dedy =733
n=9 ZdT | . 7 :
Karl Pearsons Co-efficient of Co-relation
andxdy—():dxedy)
r= - - :
nx Edx? _(de) x\Fdey —(Edy)
9><733—(—54x—90)
) 2
9x 444 - (-54)° x9x1246 - (-90)
6597 — 4860
~ J3996-2916 xV/11214-8100
1737
J1080 x 3114
1737
~ 3286 x 55.80
177
1833.59
Probable Errors
1- 2
PE=06745 —_
Vn

Pl

wgHEn
—
1-0.95?
=0.6745 ————
Jo
1-0.90
=0.6745
0.1
=0.6745 —
3
=0.6745 x 0.03
=0.02
Prob 12: Find out the co-efficient of co-relation between the hight of fatheral and sons.
Height of Fathers: 65, 66, 67, 67, 68, 69, 71, 73
HeightofSons: 67, 68, 64, €8, 72, 70, 69, 70
Denoting that height of father by “x” & Height of sons by “y”
x dx(67) dx? y dy(68) dy* dxdy
65 2 | a4 | e -1 1 2
66 -1 1 68 0 0 0
67 0 0 64 -4 16 0
67 0 0 68 0 0 0
68 1 1 72 4 16 4
69 2 4 70 2 4 4
71 4 16 69 1 1 4
73 6 36 70 2 4 12
n=8 | Xdx=10 [ $dx2=62 | n=8 | Tdy=4 [ zdy?=42 [ Tdxdy=26
Karl Pearsons co-efficient co-relation
andxdy—(dedey)
r=
\/andJc2 —(de)z x‘jnx}:dy2 —(Zdy)2
Bx26-(10x4)
(Bx62-(10)° x8x42-(4)*
255
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s D W | et i .
208 - 40 o — : e
J196 =10 x /336 - 16 Denoting that Advertisement cost (Rs) by “x” and sales (Rs.) by “y
168 (%), 20D il y | e dy’ dzdy
=T 9 | 43 1849 47 15 225 "
J396 x V320 il 289 | s3 9 o1 1
g2 | -20 400 58 -4 16 20
168 ”
. — 90 8 86 24 576 192
19.90 x 17.89 82 0 0 62 0 0 0
_ 168 Y 3249 60 2 4 i1
~ 35601 98 16 256 91 29 841 464
16 -46 2116 51 -11 121 506
78 A 16 84 22 484 -88
Probable Error ) n=10| £dx=-170| $dx?=8288| n=10 | Tdy=10 | $dy?=23%4 | Tdxdy= 2004
1-r
" L= . r par i oo
P.E=0.6745 7—; Karl Pearsons co-efficient of co-relation
, r nx Tdxdy-(ZdxxTdy)
1-0.47 =
=0.6745 —J'T;_ \Fmdez-(de)szandyz -(E:dy)2
1-022 102024 - (~170%40)
=0.6745 ——— =
28 J10x8288 - (~170)? 1052384 - (40)?
=0.6745 g—g 20,240 - (-6800)
' /82880 — 28900 x /23842 — 1600
=0.6745 x 0.28
27040
Prob 13: Calculate co-efficient of co-relation between Advertisement cost and sales as per s /53980 x 22240
data given below.
s _ o 27040
Advertisement cost (Rs.): 39, 65, 62, 90, 82, 75, 25, 98, 36, 78 = 23234 » 149.13
Sales: 47, 53, 58, 86, 62, 68, 60, 91, 51, 84
27040
" 34,648.86
; 257
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—
Probable Error
1- 1'2
pPE=0674 ~ 77

1 - 078

=0.6745 T‘B"

1-0.61

06745 575

0.39

=0.6745 -;l"g

Prob 14: Calculate co-efficient of co-efficient between price and supply.
8, 19 20, 2, 2 2B, 24 25 26

Price: ]7.!
32, 33, 34, 29, 26, 23

supply'_ 38, 37, 38: 39'
Denoting that price by “x" and supply by “y" _

- —
C | (9 ds? y | dy(29) dy? dxdy
— o ‘ﬁ_-_-—-—u
17 2 4 38 9 81 -18
19 0 0 38 9 81 0
20 1 1 33 4 16 4
21 2 4 2 3 9 6
22 3 9 33 4 16 12
23 4 16 34 5 25 20
24 5 25 29 0 0 0
25 6 36 26 -3 9 -18
2 7 49 23 | -6 36 42
n10| $dx=25 | 3dx?=145 | n=10 | £dy=33 | Fdy?=337 | Tdxdy-u

Karl Pearsons co-efficient of co-relation
and.rdy—():dxxEdy)
\jand.x2 —(')_."d:r)2 x\/m‘:')_",c!),r2 —(Zdy )2

I=

258
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—
10x(—44)-(25x33)

J10x145- (25)? xJ10x337—(33)2

-440 - 825
J1450 - 625 x V3370 - 1089
-1265

J825x /2281

-1265
28.72 x47.76

-1265
1371.67

Probable Error
2

vn

1 -(-092)°
=0.6745 ———1-
J10

1 -0.85
3.16

0.15
=0.6745 —
3.16

=0.6745 x 0.05

Prob15 ; Calculate Karl Pearsons co-efficient of co-relation

P.E =0.6745

=0.6745

X= 2, 4, 6, 8, 10
Y= 12, 14, 16, 18, 20,

259
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/
d dy?

,._-—-——-?r"""—ﬂ‘r’ y y y

£ o= 4 16
_._-——-'_r’" 16 12 16
12 4 14 -2 4 P

4 -2 0 16 0 0 0

6 0 4 18 2 4 4

8 i 16 20 4 16 16
10 ] -
| 0] L e | Zdy=0 | Zdy™=10 | Ty
nes| pdx=0| Bdrm L Y=40
L

Karl Pearsons co-efficient of Co-relation

nx Zdxdy -(ZdxxZdy)
” nxzdxz—(zdx)zx\/r:zdyz—(idy)z
5x40-(0x0)

"~ fsxa0-(0)" x 5x40-(0)*

e A
" 7200 - 0 x /200 - 0
_ 200
" 200 x V200

200 200
1414 x 1414 199.94

Probable Error

1 -(-092)

Jio

1-10%

J5

=0.6745

=0.6745

1-1 0
=06745 —— =

Y 0.6745 T
=0.6745 x 0

R

et ETH
C —

TYPE NO. 2
WHEN TABLE WILL BE GIVEN

The frequency distribution in which the values of two variable and i i i

. ) B Hes. y occurs in pairs with
uencies (f) is called a Bivariate Frequency Distribution. It is al i

f;:t:lle o Correlation Table. is also called Variable Frequency

It is applicable if the number of observation are very large and data have been classified
according to two measurements.

affFa qEATd UEEHY TV H1EW (Calculation of Coefficient of Correlation in Grouped Data)
A S Wk ST a1 QF waa YeHTen fhat U Wi @ U wad yeHen wwia T foen

m'mﬁmmmmrqﬁnmﬁmﬁmaﬁmﬁﬁmm.w”

Al T TrdaY VRt (Correlation Table) 378 TRvrdTd. 41 Ififehd UeHeiHital HREY 0T Hieal

@il TGATE D FHTm.

1) P Hde Anufidies e WHIGS! (x) T I GG (y) TG 3 A1 o, e

rERifEa (Column) T 3% 7 s wffe @ gy Tt w1 FUH T TCH THS W

(M.V,) TEITE HIGR TR T} 3 T T Tl FH1 8.

2) FieTHR TR T I T TS S TGHITRal (§ad TEHTST SHCTH) HEed FTeh

A AT @R TR 1 W1 GEHTSTh 1 R AT Feqd T % yereRa (+) e de s

y GeETOHiE fore dy T Fedt (a1 fonft w e s SavarERe! am 4 e famea st

foramra = e TeH WG fareA e )

3) Tt SR Frede Rreeen eEe TF fdx @ fdy 6 yF F1e0 3w famfirdta 3t

&1 Yfdx 9 Lfdy Feo.

o Feoren o) 3 (dy) 3 SR (fdx) T (fdy) 1 e T sneen ded 3 e

(Zfdx?) 3 (Tfdy?) g Hiem.

5) a1 wepTeean afiigha wgatea fdxdy Wmﬁﬁmmﬁammmmm%@aim
Wmmmﬁ%mmmﬁm%ﬁﬁamé@%mwmm
mmwwmmmmmamwmmmm@w
¥ fdxdy 24

6) mmmm@mmmmmmmmmmam
vt TR SR TEETS P Tgdte I FO 9 5W,

nx T fdxdy - (Zfdx x T fdy)
nx X fdx? —(Zfdx)2 x\gx}_'.fdy2 --(Efdy)2

Ir=
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vy ﬂgmﬂ"/:;___m e
Prob.1. From the following bivariate table find out the Karl Pearson’s ‘°"'rﬂclcm Putting the values In above formula -
of
and its probable error. cn"ﬂl.nuqn 20 x 18- (-11x -9)
Marks In Marks in statislics (1 1J2 7 lei)?
e ica] 020 [20-10] 40-60 [ 60-60 ] 80-100 | Total y20x51-(-11)" y20x47-(-9)
0-20 | 2 22’- ; - f g 360 -99
20-40 - = -
43—60 - = = - = . J1020 - 1214940 - 81
60-80 [ - | ! 1 1 ! 4 261
80-100 2 L - = - 3 =
Tolal 7 6 2 1 4 20 3899 X 3859
Solution := Calculate Co-elficient of Correlation: N __?-L_
Marks in statistics = x marks in Economics =y 29.98 x 29.31
w  P-20 [20-10 [10-60 j60-80 [ 8O- 100{ Total 261
mv | 10 a0 50 70 90 -87—8.7]3
de |-10] -20 0 +l10] +20 =297
[ -1 -2 0] +1 +2
- I Y BN iyt fdducy lation of Probable Error-
02010 Lol -2 PP o] -] - oraEmmm Calculation
. - 2
20-40 [30 f10]-1 1 9y 1 Y (1 [ R ) I R ) ) PE-067451-(r)
40-60|50 | 0] 0 - - - - - P olalo =0 _T—n
so-a0 70 o1 | - FF W B T LT AT "
so-100]90 [20[e2 Fafd [ - - = | 3 |e6liz]-s =.6745h};:ﬂ-
ITolal — 7 6 2 1 4 20 [Ey frav] Eda 20
N il B 745 1700
fdx -4 -6 0 1 8 [--n| N . 447
fdx2 28 6 0 1 16 Z-[ds);z -
fxdy | 3| 6| o| 1| @8 |Efr =6745——
, | !
- dy m' 447
By applyi 6745 %0951
y applying Karl's Pearson’s Co-efficient of Correlation formula 4.47
P.E.=0.14
n.Z fdwdy - (Z fdv. X d :
r= Zdy) . .
lation between marks in Economics and marks in
n.% fdx’ - . \/ 2 2 There is very low degree negative corre
\/ (Zfd.\') n.Z fdy” - (Efdy) statistics.
Prob.2.Calculate the co-efficient of correlation between the age of husbands and wifes from the
following table and also find out probable error.
263
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wmaafas wifead
Age of ~ Age of Husbands \m‘ i wgwdn
Wifes [20-30 ] 30-40 | 40-50 ] 50-60 | 60-70 T Total — 8800 (~272)
15-25 | 5 9 3 - = 17 =
25-35 - 10 25 2 = 37 /9200 — 64+/15400 — 1156
35-45 - 1 12 2 - 15
s | - | - | 4] B __ 88004272
55-65 - B = 4 2 6 V9136 x /14244
Total 5 20 44 24 7 100
9072
Solution :- Calculate Co-efficient of Corr?lalion: Denoling = 95.582 x 119.348
Age of Husband =x Age of wifes=y
x [20-3q 30-4q10-50 [0-60 | 6070 Total _ 072
mv |25 | 35| 45| 55| 65 11407.520
dr [-20 [-10] 0| +10| +20 Fe
| -2 -1 0] +1 +2 OR
y mvdy i fdy ld,vzrdzdy
i 20 i8] [o] =
15-25 [20 f20(-2 - - ‘
2 S ﬂg o 3 = 17 _1-34188 |+a8 Calculation of Probable Error- |
25-35 (30 frof-1 | - Eo s o - a7 [-37]37 |8 2
35-45 [40 | 0f 0 - O] Jol ool - 15 Jo]ofo P.E.=0.67451-(r)
45-55 [30 }10[+1 - [ - Tedy fe (eds 25 fas |25 [ 26 Vn {
ss-65 (60 [20+2 | - [ - [- By B2 [ 6 [z {24 [+16 1-(80) i
hotal | —— | 5 | 20 | 44| 24| 100 | 100 [ ] 6 =6745——— :
- 34[<154] O 100 |
fdx -w: ;20 0| +24] +14 !_'d;' N 1-.64
2 [20 [ 20| o 24| 28 |Zra2 =M ,
fdrdy [20 | 28 | 0| 22| 18 :;d“ L, i
- ! dy | - 7452 1
10
By applying Karl’s Pearson’s Co-efficient of Correlation formula _ £745x.36
10
o= n.x fdxdy - (I fdx. T dy) T’;E. =.0242
1= ! the co-effici ion for the following data.
\/n.):fd.\' (Z fdx) \/n‘EdeZ —(Zfdy)z Pmbi. Cal:ulate the co:efflmer:gt):;:%eil;ho“ or the fo 8
geo 1
- “Ta0-50 p0-60 [ Total
Putti Husband [70-20_[20-30 [P0-40 [0-5 -
ing the values in above formula — 15-25 6 3 - - - 22
25-35 3 15 11 - -
& 100 88 - (+8 x -34) 35-45 N R TR U AN 2
2 45-55 - - 6 |12
1/100x92~(8) J100x154_(_ 2 B - B i 6 9 |
34) 55-65 . s 100
Total 9 29 |31 12 -
. 265
264 =
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Calculate co-efficlent of correlation.
Solutlon: Denoting

Ageof IHusband - %
Ageol Wife-Y
w  [10-2 20-3¢)r0-40 f10-50] 50-60 | Total

mv| 13 25 15 45 59

a [~20 | -10[ of 10| 20
| -2 | -1 o vr| +2
y‘{m vy | ﬂ[ldvzhlu'v
s-asafai-2] o P RS a] - J - | - [-18 [36] 30
25-33) 0] -1]29 3 ['—"Jm 0l )] - 29 |29 21|21
weasfo oo |- Wy fodyf - Ja2 ool o
1558 [so prof 1 [ = |- B el led s | ar [ [ai s
ss-osfooj2o[ 2 |- [- [ - Fs2a| o a6 20
Toal | | o[ 20] a1 22/ 9 | 100 FR[]Ztd
- - 8122

o w20 o 22| 1 [F[n

fdy2 6| 29 0| 22| 36 |Efd

=127
fdedy | 30 21 I [d;
d(v‘ | '

=
=
L
f=1

By applying Karl’s Pearson’s Co-efficient of Correlation formula

n. L fdvdy - (Zﬁh’Zdy)
R ey ~(z sy’

Pulting the values in above formula -

100x 99 - (-7 x -8)

J“JO*HJ (7) \}100»«122 (-8)

- 9900 - 56
V12300 - 4912200 - 64

9844

312251::\112136

266

mﬂmﬁiﬁ ﬂw . 'u
- 9844
-—
110.6842 x 110.1635
9844
= 12193.3589
=().8073
| s r=081 (approll
Calculation of Probable Crror-
E 067451—&)’
PE=0TE TN
6745 81)
1-(0.06561
45___( )
10
3489
=,6745 —
10
_6745x.3439
T
P.E.= 0 0232
Prob.4.Calculate Karl Pearson s co-efficient of correlation in the following. Calculate co-effocient
of correlation.
Pages of books _ !
Price inRs| 0-100 | 100-200 | 200-300 | 300-40 Total \
0-5 3 1 = - 1 \
5-10 1 4 5 - 10 i
10-15 - 6 4 3 13 ‘
15-20 - 10 5 2 17
20-25 - 1 4 _ 1 _ 6
Total 4 22 18 6 :50
267
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Solution : \m M’;__-—m—— b

Denoting :

=03773
Pages of books = % 03
PriceinRs. =Y
Thus the co-efficient of correlation between pages of books and price is 0.38 (approx).
x  0-100100-200 200-300 300-400 Total prob.5. Find ot:t the value of co-efficient f)f,m"e}a"o"'.
Pages ofmy] -50] -150 | -250 -350 Mark in F/A
2N N I B P Mark in PBM [ 20-30 [ 30-40 | 40-50 | 50-60 | 60-70 | Total
: 3
= I -1 0 +1 +2 _,-—5—5-—-'6—5— = — _ _ 6 6
y mvdy | ©y 1dy? fdndy 24 1 25
0-5 2.5-10 -2 4 |-8 16 45-55 -
5-10] 7.9 -5| -1 ) 3 ) 1 = = 10 |-10 | 10 | -4 35-45 - - 15 - - 15
10-150123 o) o PGP Bl s| - 3 [ o o]0 25-35 = 8 | 29 - - 37
Jd .- I ] 0 0
15-20[17.5] +5] +1 6 31172 17 17 | 9
. - 0 5 4 o 15—25 5 12 - - - 17
20-25)22.5+10) 42 | - 10 5 20 6 |12 |24 |12 I S
Total -4 [ da 8fss 1 | 5o Total 5 20 44 24 7 100
—_— Zfdy’ Thd| )
O IS R B R 7 e Solution : Mark in F/A=x, MarkinPBM=y
fo2 | 4] o |18 | 24 [-26 | N 30-40 [10-50 [50-60 [ 60-70] Total |
] _ |
fdedy | 7| o 8 | 8 ‘.fa'g 35| 45| 53| 65 ‘[
Iidrdy | ——p 10| 0| +10[ +20 |
J— |
By applying the formula : S B r
Ky fdy? (dedy
r= nZ fdxdy —(Z fdx. £ dy) N I 7)) IR PN ET X
2 2 =
\/n.Zfdx -(Z sdx) \/"-Efdyz'-(Zfdy)z N N X D9 2 P BT B0 (R T
_ sl - | - [ [o]ofo
Puttingthevaluesinaboveformula- EJZB ol - | - |37 7 7|8
17 34 |66 [44
50"23—(26x11) zﬂlz - - = ¥ i
30| 44| 24| 7 | 100 [Efy sz':,’.:

= T&\—___
2 ~ -3 [ h
50 x 46-(26)" /50 x 67-(11)2 P T —=20 el EREN B 1

= 1150 + 286 2 [T20 20| of 2 28 [E1dz?

m 3350 -121 fdedy [ 20 | 32| 0| 24| 26 [ ,

i By applying Karl Pearson'’s formula :

) \ |

mm n.Zfdxdy—(Zfdx.Zde)

864 r= . ) T " )1

) —(% fdx)’ {n. L Ay’ ~(Z Ay

28955 JnE ar? (£ jax)’ YT fay

Putting the values in above formula —

269
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sraaTiE wifcad

100 x 102 - (8 x -34) \W

mmﬁ’,ﬂﬁ agway

—_ .
) 2 Putting the values in above formula —
2 e
Jmom-(a) J100x 154 - (-34) i
PRk o e e ey
10200 + 272 B} _ e
) g7 x 102 (46)” 67 116 - (58)
9200 - 64415400 - 1156 “ \i
—_— 4422 - 2392
" Tl = Joaa—2116\7772-2704
V913614244 -211
2030

10472 10472 -
- Ta7is5068

“9558x11935  11407.47

= 0917 2030 2030
S g
. 1=92 (approx.) 68.687 x71.189 4889.758
Prob.6.Calculate the rank co-efficient of corrlation gf thefollowing. [—r =042 (approxil
AZEAIyeaE Prob.7. Find out the correlation from the following data.
Test Marks 19 20 21 | 22 )
200-250 4 4 2 | 1 T X | 30-35]35-40] 40-45/45-50] 50-55] 55-60 Total
250-3 80-90 2 3 2 - - - 7
> 00 3| s 4 | 2 90-100 - 2 5 | 4 2 - 13
0-350 2 6 8 5 100-110 - 4 8 5 1 - 18
350-400 1 4 110-120 - - 2 3 1 1 17
. 6 10
Solution : = 120-130_ 1 - - 2 1 1 5
N Total 3 9 17 | 14 5 2 50
Agein year X L B 20 {21 | 22 |Total = =
X m.y - - - ) - .
§ - Solution: Calculation of co-efficient of correlation.
3 | 1] 0lu |4 15-5050-55[55-60| Total
)'i~ o I I R B 47.5| 525|575
m.v dy i
p0o-250| 225] s0 [ [, [0 . |2 My v fduey R
p50-300{ 275 ' M4 | u lu] R 12 S
003 Tt s s LT 0 by by
-3501 3250 +s0 1 K2 . |0 3 <! 0 N
= 2 0] . - - I{= 28] 14
B50-400 a7sla00 b2 |, [ . = 8 Ilglo 21 1] 21 16 > . _ :“ 6
Total — 1; 176 o[ 21 | 42| 84| 50 bo-10091p 13| - I, Il S8l o) - 103 1Ea B
I 19 |20 |18 i > —= 100-110{05 T, T sl - || o o}f
e =10 020 |36 [ T N E B - - - 0 . SR HE)E 7| 7| 7]o
P || Iy — p10-120015) 10] 1] - | - P2 3 1B LA
100 0 f20 |72 [TRz] D ool a0 2] = | = | - Pl T afeln] s | 10] 20410
frdy | o | o [or T—==il2] = = Tfdy| ze’ |Efd
1 " 18 |48 |Tfay ___, Toal ——| 3| of 17| 14| 5| 2 |5Q 0% | dy
= = Thdx [
By applyi _all = ol 14| 10| 6 |=8] N
n.% fdx gl Pearson’s formula : il 6 i - __TW
= . - 2 14| 20 3
‘ \/—W\d)’(ifdx.z fdy) we Yl LT e 2]
n. - 2 fdrd: 4| 8 dy
(Z ) N Ay’ (3 fay)? Tl — ]
Jdy) M
B—
270 S
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By applying Karl Pearson's formula :
n.¥ fdxdy - (Z fdr. £ fdy)
r= 2
ﬁ.z fde? - (£ fdx)’ \}uudy’ -(Z fdy)
Pulting the values in above formula -
50 x 26 — (15 x -10)
J50%73 - (15)° Jsoxes—(-m)’
1300 + 150
/3650 - 22543400 - 100
1850
V342543300
~ 1450
" 585235 x 57.4456
1450
33619176
r=04313
Prob.8.Calculate the co-efficient of correlation.
“+” Series
Y Series| 16-14 18-20| 20-22| 22-24 Total
10-20 2| 1| 1 =i
20-30 3l 2| 3 2| 10
3040 3 4 5 6 18
40-50 2 2 3 4 n
50-60 - 1 2 2 5
60-70 - 1 2 1 4
Total 10] 11| 16 15| s2
272

e e

wrTan
golution : Calculation of co-efficient of correlation.
16-18{ 18-20 |20-22 | 22-24| Toral
17 [ 19 |21 | 23
- | -2 o | 2
-2 | o | 1
: Ky By (duty
szﬂlﬂl‘ a| -8 18] 10
T 1T, I, &, ] -w] o]
033111150613000
Z~zzg]3§4 | ol -2
- W, B, s ] w2
s0-70| 65 | 30| 2 NN 5N C1 R 1 I R Y S
Tidy | Tth-| Iy
Total *{ 10| 10 | 16| 15 | sa=15]=9N] d
T [
iz |-20 | -11 o 15 || N
fa2 | 40| 11 o | 15 Efdﬁ:’
fdrdy [ 10 | -3 0| 9 | =fdx
By applying Karl Pearson’s formula
n. X fdxdy — (T fdr. T fdy)
r= 2 2 2 2
Jn.E et (2 o)’ Yo T sy’ (2 dy)
Putting the values in above formula:
52x16-(-16x15)
J52 % 66— (-16)" 52 x93 - (15)°
832+240
~ 3432256 /4836 - 225
1R
43176\}4611
1072
~ 56.3560 x 67.9043
L 0.2801
33268147 1
‘Tr=[l.28(appr:ox.] l
= n

T
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\" e

e
-efficient of correlation,
Prob.9 Calculate the co 53200 1 27056
Marksin KTarks in Accounlancy J}:’i};ﬂll ~ 23104 J?UHUU -316M
- - |40~
Statistics [20- | 25- ] 30- | 35 _—
35" 01 20| 4 -1 - o201
d " Ja2a96 w116
25- g [ 48| 12
- | -|wj2]| &l W
45- - {10 41 2 206,1456 4 197.7777
- 2
55- - 26144
Selution: . 407710026
Calculation of co-efficient of correlation.
20-25|25-31] 30-35[35-40{10-44 Tota r=0.641 (npprox)
ks in A/C
2 " m{225 [27.5 | 925 |37.5 [425
1 d» [ -10] -5 0| +5 10
4 2 1 0] +#1 ]| *+2
b L L i}
y mwdy i My 1dy* 1drdy When three series will be given in the prob
15-25 [20 [-20 -2 |a] fool, JoT ] - | - | B4 |-128)254 |200 Important 'olnt
25-35 |30 [-10]-1 [18 R 1M 0 12 -4 - |72 | -72| 72} 60
o T 1o F )] In this type three serfes will be given fn the problem first series will be called as a*%’ series
35-45 (40| of o] - 10l ot 10 4] 44 0 0 b rr y Ly
ot 1, |2 . and by the help of second and thired serles we have to prepare Y’ serles
as-55 [s0 | 10 o | - B0 |0d 5]yl o) 1 18| 18 | -2
ssasfeof20l2|- |- |- |- 4, 2 al sl 8 (2) Y’ serles will be prepare In percentage by the help of second and (hired series means on
. NN ES pAArs the basls of 100
T e )] Alter preparing, Y’ serles problem will be solve just like type No-1
dz -85 9-88| o 16| 16|
w2 (192 8 :,d‘:; N Prob.10,The followlng, table gives the distribution of the total population and those who are
g Bi| @] 1o Safce | wholy or partly blind among them. l'ind out if there Is any relationship between the age and
dody [170] 78 o of 12]zme dnesa;
y g; ) @ blindness
By applying Karl Pearson's formula Age Noi of pemon"’n No. of Blind
(inthousand)
n.X fdxdy - (Z fdx. 0-10 100 59
r= 2 — 1(21 L /dy) 10-20 60 10
JnEfae - (L faz) Jn.E fay? - (£ sy’ 20-30 40 40
30-40 36 10
40-50 24 36
Putting the values in above formula: 50-60 . 12
. 200 » 266 - (152 x 178) gg"gg 4 A
J?m‘sza -(-152)? Jzooy.asz;-(m)’

274
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Solution: . , e and blindness.
Correlation is to be calculated bEf“ een ag Biidea
Total Blindness Calculation
Eaacti thousands
Population 'y’ series
100 x 55 55
100 55 10010055 =
100 x 40 7
60 40 100100 40 = o= 6
100 x 40
10 40 40:.100..40 = 100
100x 40
39 40 36100 40 =— 111
100 x 36
24 36 24..100.. 36= 7 150
100 x 22
11 22 11000 2= 200
100x18
6 18 6.:.100.. 18 = i 300
100x 15
3 15 3:.100 15= : 500
Calculation of co~efficignt of correlation. .
X |mv| dx | dx? y dy dy? Exdy
(35) . (150) B
0-10| 5 -30 | 900 | 55 -95| 9025 | 2830
10-20 [ 15) -20 | 400 | 67| -83| 889 1660
20-30 | 25| -10 | 100 [100 [ -50 | 2500 500
3040 | 35 0 0 |11 -39 | 1521 0
40-50 | 45 +10 | 100 | 150 0 0 0
:g-gg :5 +20 [ 400 | 200 | +350 | 2500 1000
o 72 *+30 1 900 [300 | +150 | 22500 | 4500
— > 40 160:3_ 500 | +350 122500 [ 14000
Tdx=40) Tdx*= | N-8 (xdy=283| zay2- Sdxdy=
- el ] 167435 [ 24510
276

wgaan

—_—
By applying the formula:
n.Zdxdy —(Zdr.Zdy)

r=

Jn,2d12 ~(Zdx) T dy? —(Zdy)’

Putting the values in above formula:

_ 8 x 24510 - 40 x 283
,/8 x 4400 - (40)2 Js x 167435 - (283)°

_ 19608011320
35200 - 16001339480 - 80089
184760

" J336004/1259391

_ 184760
"~ 183.303 x 1122.226

184760
" 205707.3741

r=0.8982

. Co-efficient of Correlation =90
Calculation of Probable Error-

1-()°

.E.= 0.6745——F——
; i

T 28284

13058

—_—

= 28284

P.E.=0.46
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Prab L The follosv g table glves the dasattication of popalation and deal " l"""m E]T..l.nlnu ol coeefflclem ufl_uuulnllun I
anvong them. Find ont 1 there nany relation between the age mnd deatls, ' m v | e | Il y liy ,|yi dady
e A Nuco{permona Inooo) | No of Dealla () ((CTU .
“‘:::: ';[: ;‘,’ 05 [0 oo | owo | <100 | 10000 | 3000
20-30 a0 1 10-200 15 | =20 | 400 | w0 | <020 { iat00 | 2400
..:{:"l” b1 A0 20 W 2n =~ 10 100 120 =6l 36010 0
40-50 10 " | f
060 vl 20 30-400 3% 0 0 lf_.ll =20 400 [)
60-70 3 10 A0-50] 4% 10 100 | 180 0 0 )
7080 2 10 so-ool 88 | 20 | 400 | 2m6 | 4106 | 11236 | 2120
Solutlong 60-70] 6% 30 000 | 333 ] 4153 2309 4590
;\*nrwlullnn In lullm caleulated between age and death, 70-80| 75 40 L1eoo | soo | +320 | 102400 | 12600
jo= K Yoalh= : e e | s e | =
'”':I'lh‘llh ”p,,|||“I( |; ‘}’ | ) " Ydu=A0] Tade?=| N-i |Ldy=270] Tdy’= Ydrdy=
- . of the population (No. of #'ersons) and No of preraons are differen| " . gAdh) e
each W“;'l‘ "Ll'nlnl‘l the No. ol deathvare on the different basls, e M L
O Lake the deaths on a particular base, we have taken the bas
1 , b avetaken the base 100 thous
II‘UMII I Deaths - quation Calculation Deatli In 100 RSB BBy applying the formula ¢
opulation
ot . i Y
(In thounanda) ,y‘,l:::;l':h e n L dudy = (L de Yaly) -
100 x40 \F.)_'m’ -(2dr)’ ﬁ’i'"z = (%.dy)
50 10 504100, 40 = ar..l -4 80 Putting the values In aboye formula;
K\
B v 25510 = (40 # 279)
- | 1
48 27 15,100, 27 = 022 60 Jn— ¥ 4400 - (40) J; # 165445 - (279)
15
204080 = 10160
30 20000 3w 200 " 35200 - 10001323560 - 77841
2
, 192929
28 10 . , 00 x 40 * Tawvon J1245
25,100, 40 u-—?;,-_. 160 333(.00 1245719
192920
18 10 18,100, 10w 0210 - 1633030 » 11161178
"’ 192920 _
4 20 75100, 20 « 0*2 2015877411
' 7 286

£ 9129
3 0 300 o2
5 G |

:, Co-efficient of Correlation =94

2
v 20100100 Sl 500 Calculation of Probable Error-

e

2

e mn
270
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1-(r
P.E.=0.6745 _ o 100x1500
\/;l_ 3000 1500 3000..100.. 1500 = W =50
2
1-(.943) s . 100 x 1000
= 6745 — 7 2500 1000 2500..100 ... 1000=——— =
V8 =0 40
- 100 x 300
= 6745 =889 1000 300 1000 - 100 -, 300 =——— =130
2.8284 1000
110751 100 x 200
=6745 i 100 B0/ c
T 800 200 800 100 .. 200 25
E, = 2% 100 x 50
PE.=0.264 500 50 500 2,100 5. 50= —— =10
Prob.12. Calculate co-efficient of correlation between a i ;
ge and playing habit from th ; 6
ga _ e following 200 6 200,100, 6= ]?0; -3
Age Population No of Players
15-20 1500 1200 Calculation of co-efficient of correlation. N
:3;; i”“" 1560 x | dx | dx? y | dy [ dy? dxdy
2 e 2280 (37.5) (30)
30-35 3000 1500 -
175 -20 400 80 N +40 1600 - 800
35-40 2500 1000
40-45 225 -15 225 78 +38 1444 =570
J 1000 300 _
45-50 275 -10 100 57 +17 283 -170
800 200
50-53 500 50 325 -5 25 50 + 10 100 =50
55-60 200 6 375 0 0 40 0 0 0
Solution: N 25| +5 25 30 | -10] 100 50
Correlation i 475 +10 100 25 =20 225 -150
. rrelation is to be calculated between age and playing habi _ - _ 00 _450
<o 1) Age= 2) Playing habit (Amo playmng it (No. of players) 525 +15 225 10 30 9 35
ng No. of Players)= y 575| +20 | 400 3 | 37| 1360 -750
Population No.of  Equatio . N9 | Zdr=0 | Zd#2=1500 | N=0 |Zdy=13 [zdy?=6027 | Tdndy=-2980
q n Calculation i

players No. of players =

in%'y’ series By applying the formula
~ By applying the formula:
1500 1200 1500100, 1200 <120 * 1200
1500 =80 n. T dxdy — (Zdr.Zdy)

r=
Jn.zad - (Zdx)’ Jnzdy* -(£dy)’

Putting the values in above formula:

4000 2280 4000 100
2100 . 2280 = ~2>2280
2280 9 x (-2980) - (0x 13)

4000 =57 _
Jox1500- (0)° J; x 6027 - (13)*

2000 1560 2000100, 1560 = 120X 1560
2000 =78

280 281
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e 00 2 80100512 =12
1350054074 80 o i 20 =15
_ -26820 Calculation of co-efficienzl of correlation.
~ 116.1895 x 232.538 % dx | dx y | & dyt | dudy
(17) 40
_ 26820 15 _2 f 80 | +40 | 1600 | -80
27018.4972 16 = 1 75 | +35 | 1225 =35
| £= 9926 17 0 0 60 | +20 | 400 0
18 +1 1 40 0 0 0
=, Co-efficient of Correlation = -.99 19 +2 4 30 -10 100 -20
Prob.13, Find correlation Co-efficient between age and playing habit of the following students: 20 i 3 L = 2625 73
3 ) = = = =6 |Tdy=60 [Edy*=3950 [Edxdy=-210
Agein year: 15 16 17 18 19 20 I:I S | e el [ L Y i
Number of Student: 250 200 150 120 100 80 By applying the formula :
Regular player: 200 150 90 48 30 12
. dy —(Zdv.2d
Solution: Le nECY 2 (B Zdy) 2
_ Tde —(Tdx)* o Zdy? —(2d
Correlation it is to be calculated between age and playing habit (No. of students) ﬁz v —(Zdv) y (Zdy)
Age=x No. of students =y Putting the values in above formula:
;\Io. of Regular  Equation Calculation  No. of players 6% 210 - (3 x 60)
tudents player in%'’y’ series = 2 2
6x11-(3) Je:agso-(ﬁo)
250 200 250100 200 = m2X gy
250 . -1260-180
V114 -9y23700 - 360
200 150 200100 150 =1i“;"ﬁ =75 -1440
o "~ V10520100
150 B 5 100 x 90
90 150100 . 90 =—15’;— 60 _ -1440
10.246 x 141.7745
o S48 = = W SN
= -40 __-1440
1452.7491
100 30 100 100 - 39=0X¥ 2
100 . Co-efficient of Correlation= 0.99
283
282
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Prob.14. The following are the results of B.Com Examination. T i
Age of Candidates Successful 150 81 150100 . 81 = 50 -
Candidates appeared Candidales
100 x 12
13504 2 Ah 25 12 25,100 12 = - 48
14-15 300 180 25
15-16 100 65 100 x 33
16-17 50 34 75 33 75100, 33 = 75 =44
17-18 150 90 = —— -
18-19 400 252 w [my | de | dx? [y | dy | odyt | dxdy
19-20 250 145 _| 174 (58)
20-21 150 81 13-14 | 13.5| -4 16 62 +4 16 -16
21-22 25 12 14-15 [ 145 -3 9 60 | +2 4 -6
22-23 75 33 15-16 | 155 -2 4 65 +7 49 -14
16-17 | 165 | -1 1 68 | +10 100 -10
Calculate Co-efficient of Correlation between age and successful Candidates in the examination il e 0 ‘ 66 +8 o .
Solution : 18-19 [ 185 | +1 1 | 63| +5| 25 +5
i In this example % of Success with the students are to be calculated. 19-20 | 195 | +2 ) 58 . 4 e
N "dldaldes Candidates  Equation Calculation Success(ul 20-21)205| +3 9 54 -4 16 -12
BRSE el Candidates in%'y series 21-22|215| +4| 16 | 48| -10] 100 [ -40
100 22-23| 225] +5 25 44 | - 14 196 -70
200 124 2001002 124 =2 _ g o ——
200 |N=10 Fdx=5 Td»2=85 | N=10| Zdy=8[dy“=570 Fdzdy=-163
300 . 100 x 180 : b v S .
180 300.100.. 180 =——— =60 By applying Karl Pearson's Co-efficient of Correlation formula
300 n.Tdxdy — (Zdx. Zdy)
r=
2 _ 2 2i_ 2
100 65 100 5100 . 65 = 100 x 65 s \E.de (Zdx) \F.Zdy (zdy)
100
Putting the values in above formula:
50 34 501002, 34 = 20X o
10x-163 - (5 x8)
- 2
150 99 150100, 99 = =% ﬁ x 85 - (5) J;o «570-(8)°
150 =66
400 100 x 252 - —1630-40
252 400100 . 252 =T <63 850-25\!%0—64
5 - -1670
250 145 250100 145 = 100 x 145 = 1670 _
305 145 S T =58 287228 x 75.0733  2156.3154
285
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?) e aeyl gEas @R @l
N (31) e g e (%) o ST e SThA e
(F) T T ISHAY ThET (3) e THA IGRAYT e
(k) T Wy wEdien fraeAtedn antan A A 8w W e s
(3) =goHTET (%) TUCH HIEATITEI
(%) WA ArEAAIET (3) wrfeaTd
(3) e TaR AUl STUTaET HTEYaH HE T S FAAHATE awan fudy
HITHTY AT A dogt w1 Hewidte araviiet Fivrd! 9raofl Tgumar ?
(%) gz Iweavh =it (@) F13 Ioeavht ar=oft
(%) kg =il (3) x i smaof
(¥) Iuvte fhme REwm=a ..., 1 FSaeTaT AT wEA AT ATar.
(3) frarean Fream (=) 9 fdwmis
(%) wrdfean fdas (3) "=t Fdms
(v) FTR EgEAT wiEEt aTeETdETd! S RgeRraT IuET AT ?
(31) weoft @atar s (@) wm i P
(%) oo fma fdoms (3) TOAR FvraTR
() iegr SMum awieh simvitaa amavaw ar@a i FA wrerahaTd TTwe M
TITHTY HIEATR IR Tog1 1 HIwidte araviien ST wreof wgomam ?
ga))gmm“ﬁ =t (9) e Tt s
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