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Computation of Mean Deviation in Discrete Series
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Calculation of Mean Deviation with the help of Mean
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Uses and Application of Standard Deviation
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Demerits of Standard Deviations qu J%d;gv
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Calculation of Standard Deviation in case of Individual Series

%}é)lﬁi_‘gt‘%gﬁuﬁjI,Cl,&;u/j;;j;lﬁl‘g@./u’l,‘a,@/ﬂlbgKL/&];I,WI}L&)V;I
G E S U Nl e A SIS N o 51dZ

(Direct Method of Standard Deviation) < Aeal/6. V:.V‘; d/ JV]L)’/.L;»
_EE A (SD)SIAG el S5 1

1,3,5,4,6,11

S Pibnliwe_s 1 f
S A IAL sl borsl 2
U/ e JAN b3
Wiy W2 S AP s 5

-LL v
(X)s14! (dx=X-X) dx?
X=5

1 -4 16
3 2 4
4 -1 1
5 0 0
1 +1 1
11 +6 36
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X=30 -7 $dX2=58
+7
>dx_0
= BN
bl= X = TN
6 IGIEN 30 = s Bl SX= Ulg
B
T
X=5
. Yax*
JV’djLﬂ/‘ZD = =
N
1S LU =N S8=3dX2zU\z
_ [58
6
=-f0.67

SIASASD (s) = 3.1096

Coefficient of Standard Deviation =

HlQ
= .
[
8

Coefficient of Standard Deviation = 0.62192

3 et 2SI 16.6

Indirect Method for Calculation of Standard Deviation

ISP L b £ APy 3 per
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-J /’;/ g ] |
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1 4 16 (-4 x -4)
3 -2 4(-2x-2)
4 -1 1(-1x-1)
5 0 0
6 +1 1(1x1)
11 +6 36 (6x6)
-7 »dX?=58
+7
dx= 0

Wb U AG e g e,
6=N 0 = 2dx 58 = 2dX*,Ulz

N N2
58 0
Y6 6
=/967-0
SIASASD = 3.1096
e Qb Sl Bl U AU 231096, BESIAS Nme UR AU s ey

2

\;T' z ‘ ZdX Y
= -

Variance = ¢

=3.1097 x 3.1097

Variance = 9.670
SIS0 16.7
Calculation of Standard Deviation in Discrete Series

i .ld/.lrvg uﬂ/uiﬁjc‘/'/@/;lc‘/’/wﬂd;ﬁ.‘at‘lggﬂ'/.uﬁ/lb}u!jb’/ Ko s b ($ou
—e b’

:Direct Method(bﬂgf} )3 /.:/U -1

211



I Prdic el 3 h e b et s i St EV A e
g F

SIS () sa S 2

LSS A3

P (B ST p L 1A 4

ST B S

A (sl os ) 3 Fltd
Indirect Method (Assumed Mean)
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SIS Ny 5 P b Gt
X fx d (x-x) fd fd2 (fdxd)
6 6 8 8 64
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14 56 0 0 0
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48 +2 6 12
54 +4 12 48
40 +6 12 72
> fx=280 »fd2=288
<= 280
-
[
Tax?
0_ -
N
_ [288
A 20
=~j14.4

SIAS e =3.7947

Variance = o2

=3.7947 x 3.7947

Variance = 14.4

X dA=16 fd fdxd fd?
6 -10 -10 100

8 -8 -16 128
12 4 20 80
14 2 -8 16
16 0 0 0

18 +2 6 12
20 +4 8 32
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368 (40
20 \20)

=.f184-4

=-f14.4
SIS o=3.7947

PSS ST 169

Calculation of Standard Deviation in Continuous Series
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ISy
LI B LA ST
Yty e 2

-Q/wr}ijﬁu(umé_nl/v’@ﬂ@uk/)cuu@/ﬂ(}? -3

-Q/g;jdf]d/&vg;ﬂ;/wl/cud/)bf";n%)uﬁd} 23Jl5’*

X))t | 0-10 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70
(F)s’ 1 2 3 4 5 4 1
T RPN ST -
=52, s Mp5is | Mpf |d=X=38|fd(1x5)6 | fd? fdxd
Mp - X
0-10 5 5 33 33 1089
10-20 15 30 23 46 1058
20-30 25 75 13 -39 507
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30-40 4 35 140 -3 -12 36
40-50 5 45 225 +7 35 245
50-60 4 55 220 +17 68 1156
60-70 1 65 65 +27 27 729
N =20 Mf =760 -130 | =fd*=4820
+130
2fd=0
X-F
X 760
20
X=38
xf
{4820
=241
(SD)SIAS = & = 15.524
PSS s S
Calculation of Standard Deviation with the help of Assumed Mean
_JAEE
-Q’/J/L/;Ujﬂbg(f/cu:ﬁuh/} =2
U Phisbots 35 59§
PO AS e 24 S (35) sl S
=Had | IF mp SIS | X-AA=35 fd fdxd fd?
0-10 1 5 -30 -30 900
10-20 2 15 -20 -40 800
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20-30 3 25 -10 -30 300
30-40 4 35 0 0 0
40-50 5 45 +10 +50 500
50-60 4 55 +20 +80 1600
60-70 1 65 +30 +30 900
N=20 -100 £fd?=5000
+100
2fd =+60
. \/ 22 [Efd]'
6 = =fd, 20=N 5000 = =fd? LUz
. ’5000 " [ 60 }
20 20

=+f250-9

=241

=15.524

I ]@@;@/&Mﬂ/&%dlju
Calculation of Standard Deviation by Step Deviation Method
eHladh | Pl | MpEISS | A=3S /10 fd | fd? fdxd

0-10 1 5 -30 -3 -3 9
10-20 2 15 -20 -2 -4 8
20-30 3 25 -10 -1 3 3
30-40 4 35 0 0 0 0
40-50 5 45 +10 +1 5 5
50-60 4 55 +20 +2 8 16
60-70 1 65 +30 +3 3 9
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o :szd‘ —I:Eﬁ] ® 1
N N

- 10 fd-50

10=i, 6=3fd, 20=N 50=3fd> ;Ug

=2.5-0.09%10
=\f2.41:x:10

=1.5524x10
= 15.524
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X 100-200 200-300 300-400 | 400-500 | 500-600 | 600-700

F 4 3 5 8 6 4
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Calculation of Coefficient of Correlation IJ’
x Dev. of x dx2 y | Dev.ofy [StepDev.| d)?2 dxdy
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dx
15 -2 4 80 +40 +8 64 16
16 -1 1 75 +35 +7 49 -7
17 0 0 60 +20 +4 16 0
18 +1 1 40 0 0 0 0
19 +2 4 30 -10 -2 4 -4
20 +3 9 20 -20 -4 16 12
n==o6 2 dx+3 Y d*19 x=6 +65 +13 > dy*149 -39
_t“’{.ufﬁ d/{ u"" //LJ ,vu( Scale,fv/r’/ dfu“ VA/’JJE (f/ - .J/‘/b/i Step Diviation
5 dray - EEED)
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2 2
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4.18330013x10.99227 45.9839645
-éo/i;{él:«'/;'é%j'%/gﬂﬂ’/c/kﬁuwidjéﬂ : IOJT.V
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23 22 24 17 19 20 18 21
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=

> _ 259-168
\/506—(48)2\/140_(28)2 J506 28812098
8 8
218442 14.765%6.4807
91
" 95.688
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Changes in Parameter of Calculation of Correlation
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(1) Xy =na+bxx (i) Zx =na+bXy

Txy = aZx + bXx’? xy = aXy + by’
FomtslrcFh s i SsE SIS, 2./(}’”@"3 Sb sl a 258 S5 A
LyS
LGS e hme nZ S Method of least squares e su(/énLiel f 58 28

X 2 4 6 8 10
y: 5 7 9 8 11
S
X x? y Xy »
2 5 10 4 25
4 7 28 16 49
6 9 54 36 81
8 8 64 64 64
10 11 110 100 121
Sx=30| Xy=40 | Xxy=266 | xx* =220 | Xy’ =340

Regrassion equation yonx =y =a + bx

-uij:/lgJJW'J'}V};J§@/}2’.£L)}F@¢‘§J b sl a

Xx=na+bXy ... (1)

Ixy = a¥x +bEx® )
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40=5a+30b ... (1)
266=30a+220b ... )

see e 6 f (1) el
240 =304 +180b
266 = 30a+220b
+26 =+ 40b

b=26+40=0.65

(&St Fetladed S b
40 = 5a+30x0.65
40=5a+19.5
~5a=19.5-40
_ 205

5
a=4.1

‘L:«F;Vu)i/f/ y4x 142./@/)@,‘:‘36/17 »la Jﬁ:«bl/u%/é y4x

y=4.1+0.65x

+a

Regression equation y on x = a + by

i alrns s

Xx=na+bXy ... (1)

Txy = aXx +bEx® )
1 U ey

30=5a+40b o (1)

266=40a+340b o 2)
s e 89 (1) Aebls

240 = 40a+320h (1)

266=40a+340b o 2)

+26 =+20b
b= 26 =13
20

4L/@Auﬁ l/alﬁl/!/ca{:"d/b
30=5a+40x1.3 ... (1)
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_Zq )U'l uwuu‘%/fwz_nL/UW/ Method of least squares< 4 JJP‘»L@'J" 3l :3J‘.’f"?

X: 2 4 6 8 10
y: 5 7 9 8 11
xX—X 2 y—y 2
X % X y v y Xy
2 -4 16 5 -3 9 12
4 -2 4 7 -1 1 2
6 0 0 9 +1 1 0
8 +2 4 8 0 0 0
10 +4 16 11 +3 9 12
Sx 30 Sx 0 Sx2 40 Sy=40 Sy 0 Sy 20 Sxy 26
Mean 6 Mean 8

Regression equation y on x on y

x—-6=1.3(y-98)

x—6=13y-104
x=13y-10.4+6
x=13y-44

Regression equation y on x on y
_ o _
-F)=r==(x-%)
ox
XX _
<y—y>=§f<x—x>
26
—8=—(x-6
Y 20F %

y—8=0.65(x-6)

y—8=0.65x-3.90
y=0.65x-3.9+8
y=0.65x—-4.1
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bxyOI' I"O-—= (Zfd )2 Xi—

Sdvdy — (Xfdx x Zfdy)
oy

byx=r—= ZS’[ > xl_l
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E
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dx dy
2 3 9 5 -1 1 +3
4 -1 1 7 +1 1 1
6 +1 1 9 +3 9 +3
8 +3 9 8 +2 4 +6
10 +5 25 11 +5 25 +25
Sx 30 Sdx5 | Sd2 45 Sy=40 Sdy +10 | $y2 40 Sdxdy +36
dedy—deXZdy 36_5><10
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dedy_dedey 36_5><10
byx = = 552 =?=+0.65
P ) ML C M
N 5

Jﬂguﬁ&ﬂZ/ﬁLﬂf&u}dﬁﬁd/byx ! bxy

(‘}/ﬂu U'}i/’j»_gyf;d/obl/u%/écMethod of least squaresc/?»wiéfé;g‘; :SJ'.’?'?
Ze 3 ML AGLSF 23 St e i §y w10y Soa i Sy e S

x: | 10 15 35 40 50
100 | 30 | 110 | 80 | 120
S
X X y Xy )
10 100 1000 100 10,000
15 90 1350 225 8,100
35 110 3850 1225 12,100
40 80 3200 1600 6,400
50 120 6000 2500 14,400
Sx 150 | Sy 500 | Sxy 15400 | Sx?5652 [ Sy* 51000

Regression equation yonx =y =a + by

Two normal equations are
Xy =na+bXx 150 =5a+500b ...()
Txy = aZx + bEx’ 15400 = 500a + 510005 .....(2)

St e sl g S BB Tk b w0 sl JELA

sz e 1005 (1) e hslr
15400 = 500a + 500006 ....(1)
15400 = 500a + 510005 .....(1)
+400 =1000b
L 400 _

= -04
1000

b=

1Lt bl d S
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150 =5a+500x0.4

50 =5a+200
—5a=200-150
50
—-a=—
5
a=-10
42./@/};/::«'3&‘
x=-10+04y
Regression equation yonx =y =a + by
&UVJ}};/’»
2y = na+bXx 500 =5a+150b
Txy = ax + bxx’ 15400 = 150a + 56505
500=5a+1506 ... (1)
15400 =150a + 56506 .....(2)
sz e 308 (1) Aetils
15000 =150a +45005 .....(1)
15400 =150a +56506 .....(2)
+ 400 = +1150b
b= 400 _ 0.3478—-0.347826087
450
4L/@/;ut(1)/u;uu§d/b

500 =5a+150b ....(1)

500 = 5a+150x0.347826087
500 = 5a+52.1739131
~5a=52.1739131-500

+5a = +447.826087

+a= SIS0 89.5652134

» =89.5652175+0.347826087x

_Susur el At A
xony x=-10+04y

yonx y=89.562175+0.3467826087x
g’[dfﬂef}i/’jd/yg XJ/t'ungj)U(y J.agfo..//ﬂu,‘:g»u(x wiéi./(’}/@uuﬁﬁui
-U‘C@{ifﬂu@/ju( X4y J/L“uzzb//}w:‘gtfx m{/ﬂufg»Jy ufﬁfz/’d'-d"c
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e bl o S L

Mean x =30, Mean y =100
y= J/_.«%uff_/&&/)&gu(xﬂ.d/noﬂﬁgf&gugd/ym&gugd/x uﬁé}_égu"{ﬂ

_‘4:4'%«‘0;-&/@/0&*}'(&';&‘@2/6 X4y ﬂiidﬂf.w@:’lﬂ_ﬂ70

x=-10+ 0.4y
x=-10+(0.4y x 70 = 18) 708 § .1

Ut x= 18 41 y =700k = 307 = 100 S n S x LU
APy x L s x =23 S Ly iy Aot b

J =89.562174+0.3467826087x
Jex=23

) =89.562174+0.3467826087x 23

7 =89.562174+8

=97.56
y=97.56 x=23J _2x=30"y= 100w P ouind y LA
(126 45) by S £ E SUFEAAL Uil
G uy QLA

Ay g x e s =3 ey ()

10300 40
=————F+—x =
YT 15 115 £ x=23

10300 40 10300 920
- x23 =

115 115 15 115
y=10 Lo S x gy el y= 110 2l i)
x=-10 + 0.4y
~10+0.4x110
—10+44=34
Lz el e midL A

=97.56

Coefficient of Correlation is +/bxy xbyx
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40 _
115

16

\/0.4><

v0.13913 =+0.37

- /}’Z{"i/.l:f/ﬂ/}(igfluz z“f!/& byx s/ bxy uj»f}?.,

_é&ﬁlpabtfﬁ/guc/@»lﬁkf“;'@/) 26in;{
=3/ 91 97 108 | 121 67 124 | 51 73 111 57
e 71 75 69 97 70 91 39 61 80 47
Compulation of Regression Euqation
Sales Dev. from x x? Dev. from 2 xy
b Mean 90x Mean 70
91 +1 1 71 +1 1 1
97 +7 49 75 +5 25 35
108 +18 324 69 -1 1 -18
121 +31 961 97 +27 729 +837
67 -23 529 70 0 0 0
124 +34 1156 91 +21 441 714
51 -39 152 39 +31 961 1209
73 -17 289 61 -9 81 153
111 +21 441 80 +10 100 210
57 -33 1089 47 -23 529 759
Sx 900 Sx 0 Sx* 6360 | Sy 700 Sy 0 Sy* 2868 | Sxy 3900
Mean f=@=90 Mean37=m=70
10 100
bxy =§—?; =% =0.6132
xy:%z%zl.%l

Regresrew equation xony =x- 5 =bxy (v- 3)
=(x—-90)=+1.361(y-70)

= (x—90) = +1.361y-95.27
= x=1.361y-95.27+90

x=1.361y-5.27 (1)

Regression equation y on x - (¥ —¥) = bxy(x —X)
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(y—70) = 0.6132(x—90)
y—70=0.6132x—55.188
1 =0.6132x—55.188+70

y=0.6132x+14812 (9
-L}gltt"ﬁgf“;'@/);’/u;/'u:f'ab/?/)b;')ljfuﬁL WALJ/!‘!}HQLDMCJ%HQLUJ%» 37in‘?
el | 1 2 3 4 5 6 7
tELC | 46 | 42 | 44 | 40 | 43 | 41 45
=tELD | 40 | 38 | 36 | 35 | 39 | 37 | 41
JETIE e n LAEDEN s etB37L CEL N1 L ne L FDE S sl T
-f&ﬁlgd/é;d/athcu’uﬁgﬁw
=B byt e b Dl x St e bl C S
-(n/?é./pl’“‘ y4x obl/u%/jt,{l_ﬂ x= 37,'/..«90{;2(}/'/(}"‘

Compulation of Regression Euqgation y on x

Sales Dev. from X y Dev. from V? xy
X Mean 90x Mean 28 y
46 +3 9 40 +2 4 +6
42 -1 1 38 0 0 0
44 +1 1 36 -2 4 -2
40 -3 9 35 -3 9 +9
43 0 0 39 +1 1 0
41 -2 4 37 -1 1 +2
45 +2 4 41 +3 9 +6
Sx 301 0 Sx*28 | Sy 266 0 Sy* =28 | Sxy=+21
Mean x or )?=¥=43 Mean y or )7=¥=38
bxy = &)2; = 21 =+0.75
Xx 28

Regresrew equationxony=(y- y) =byx (x- x )
y—38=0.75(x—43)
y—38=0.75x-32.25
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y=0.75x—-32.25+38
y=0.75x+5.75
Jw x=37)1 y=0.75x37+5.75
y=27.75+5.75=33.5
_LnLJatt‘533.50}?&}?}}?}”Déﬁ@/d”

Learning Outcomes 6&3 I 20.7

ZYaLun Chou-9tuff@ﬁég;ﬁ9/ﬁo;qi-9L“/J%Kjﬂmuwiayé"»wy,f

261 I F I uenL el Fte PSS tupnd w\Fenips F b
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G2k £ 52 pstee Qo S je 31T d GEGEL A G2 st e L £ 521
e LU ot e s

— S A0 A AT URIL Sl e

et ST UL oL SRl U Fod £1¢"U*Method of Least Squared
e vy AU

C I MGl gt AP gt AP AL A6 VP A

L A F Syt P m A TSP bl (7213 SO e bt
Method of (% 6x Mo £ ol 62l e e llomlien So - Y fie bl dloL o
_bag/t“mf‘a b Least Squares

Sl 3 J’,{gut;/giu}&wuﬁuk"wv&’?y:(Raﬁon of Variation)et £
e e l0sk S L AUl Ut L SO 3L

Key Words L‘Li”d/gg 20.8

L aF e A e /U P hslend =15 : Regression Analysis w2/, %
et

Z OiAnL U5 862 LUt 3501 Method of Least Squares <346 bier 2 )

_e bl fc; ﬂ/u;fu‘:; St ST Uil Uy
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Terminal Questions

= Ul 3 209
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(u‘?b)
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c«U'r‘d@/"

e Fle i
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atgv’iﬁ Q | 12 | 13| 15 | 23| 24|38 42| 48

(Jffu;/%)
=31/ y: | 50 [ 56| 58 [70]72|88]92]095
(UEuPD)

y=3.87+0.125x : 12
SNy} L«‘ﬁ/g/ .6

A 6 2 10 4 8
B 9 11 5 8 7
-é}%‘]&bbfﬁ/@ 7
M: 15 27 27 30 34 38 46
N: 120 140 150 170 180 200 250

yonx y=40.62 +4.2657x —I%

x ony k=0.2189 y-6.8383

Reference Books J(w/ Zf“ 20.10

Fundamentals of Statisitcs : Gupta S.C
Statistics : Gupta B.N

Business Statistics : J K Sharma
Business Statistics : C R Reddy

Business Statistics : R. S Bharadwaj

304



Jv)'@/]/)bw'&/lﬁ” 3VIJU:

Index Number and Moving Average

Index Numbers sl $2#1 21 JK !
Important Index Numbers )w!djw!ﬂ | -22 JK [
Moving Average J:/}‘LSJ/] -23 é( /

SRS e 24 36

Pasche and Laspeyres Index Numbers
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Index Numbers
Unit Structure -3 VJ (j Kl
Introduction /3;/
Objectives yrdrz
Meaning and Definition of Index Numbers - /3(}:““ Bl S/
Characteristics of Index Numbers a&uﬁ d/; el $s 25
Uses of Index Numbers 2 WEIL 5Ll S 21

Types of Index Numbers

Problems in the Construction of Index Numbers
Learning Out Comes

Key Words

Terminal Questions

Reference Books
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Meaning and Definition of Index Numbers
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S o 2
2014 2020 2014 2020
P 16 40 100 120
Q 4 12 30 20
R 2 4 40 50
S 4 10 20 16
T 2 10 80 60
AR
A2 Py 9y P q, Pdo Pdo | P4 | Pt
P 16 100 | 40 [ 120 4000 1600 | 4800 | 1920
Q 4 30 | 12 20 360 120 240 80
R 2 40 4 50 160 80 200 100
S 4 20 | 10 16 200 80 160 64
T 2 80 | 10 60 800 160 600 120
Xpdy | Zpodo | PG | 2 Pod,
5520 | 2043 | 6000 | 2284
eI
P 2\/2191% X 2 11 x100
2P0 2Pl
= %X%XIOO

=+/2.7019085x2.626970x100

=+/7.0978325722x100

=2.6641757773 x 100

=266.41
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_ &5 (Index Numbers) L/, 2#1
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(1
@
3
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(1
@
3
(4

o1 = 42020 = 42021
s 40 60
WEs 60 90
urd 85 125
& 25 35
<y 30 40

(145.83 : —122)

_ Ll Sl 2019

5

A2 =2 J42019

= 42020
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M 50 70
N 40 60
0 80 90
P 110 120
Q 20 20
(120 : =122)
_“érkﬁ/ufmg_ézowfuug/ 2018 (6
o1 4 22018 e J22019
E 36 39
F 40 40
G 46 50
H 40 46
(108.02 : —1%)
_“é ")b‘” /Jgi le 3 /u;r; ey V:’»lﬁu: 300 (7
o1 =4 42017 =8 U42018
N7 162 171
ik 256 164
& 257 189
und 132 145
(82.9: 1)
Y (P/in'ucﬁg FPrice Relative_uzuffd;ﬁd:“@luﬁdjg/) @
o] i U42015 s J42016
A 50 70
B 40 60
C 80 90
D 110 120
E 20 20
(120.9 : —I122)
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A = U2015 s U22016 s J22017
urd 495 504 538
ok 306 408 426
& 102 152 182
yEs 246 304 258

(122.194-£2017.51119.062- 2016 : —122)
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o1 = 42012 e U22013
M 45 55
N 60 70
o) 20 30
P 50 75
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R 120 130
(124.3 (ii) 125.52 () : <12)
LSS L B el S (11
% 2010 2020
b’ug iz b“v"f’.: Iz
I 20 8 40 6
ok 50 10 60 5
& 40 15 50 15
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(121.77 : =122)
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;“lf;l Jl/dj.l{f JLuls
i = i o
M 12 10 15 12
N 15 7 20 5
0) 24 5 20 9
P 5 16 5 14
(115.75 : =12)
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Statistical Methods : Gupta S. P
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