
v“Statistics may be rightly called the science of averages and their

estimates” – A.L.BOWLEY & A.L. BODDINGTON v

15.1  Hkwfedk (Introduction)

ge tkurs gSa fd lkaf[;dh dk ljksdkj fdlh fo'ks"k mís'; osQ fy,
,df=kr vk¡dM+ksa ls gksrk gSA ge vk¡dM+ksa dk fo'ys"k.k ,oa O;k[;k
dj muosQ ckjs esa fu.kZ; ysrs gSaA geus fiNyh d{kkvksa esa vk¡dM+ksa dks
vkysf[kd ,oa lkj.khc¼ :i esa O;Dr djus dh fof/;ksa dk
vè;;u fd;k gSA ;g fu:i.k vk¡dM+ksa osQ egRoiw.kZ xq.kksa ,oa
fo'ks"krkvksa dks n'kkZrk gSA geus fn, x, vk¡dM+ksa dk ,d
izfrfuf/d eku Kkr djus dh fof/;ksa osQ ckjs esa Hkh vè;;u fd;k
gSA bl ewY; dks osaQnzh; izo`fÙk dh eki dgrs gSaA Lej.k dhft,
fd ekè; (lekarj ekè;)] ekfè;dk vkSj cgqyd osaQnzh; izo`fÙk dh
rhu eki gSaA osaQnzh;  izo`fÙk osQ eki gesa bl ckr dk vkHkkl fnykrs
gSa fd vk¡dM+s fdl LFkku ij osaQfnzr gSa foaQrq vk¡dM+ksa osQ leqfpr vFkZ foospu osQ fy, gesa ;g
Hkh irk gksuk pkfg, fd vk¡dM+ksa  esa fdruk fc[kjko gS ;k os osaQnzh; izo`fÙk dh eki osQ pkjksa vksj
fdl izdkj ,df=kr gSaA

nks cYyscktksa }kjk fiNys nl eSpksa esa cuk, x, juksa ij fopkj djsa%
cYysckt A % 30] 91] 0] 64] 42] 80] 30] 5] 117] 71
cYysckt  B %  53] 46] 48] 50] 53] 53] 58] 60] 57] 52

Li"Vr;k vk¡dM+ksa dk ekè; o ekfè;dk fuEufyf[kr gSa%
cYysckt A cYysckt B

ekè; 53 53

ekfè;dk 53 53

Lej.k dhft, fd ge izs{k.kksa dk ekè; ( x  }kjk fu:fir) muosQ ;ksx dks mudh la[;k ls
Hkkx nsdj Kkr djrs gSa]

15vè;k;

lkaf[;dh (Statistics)

Karl Pearson

(1857-1936 A.D.)
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n =

= ∑

ekfè;dk dh x.kuk osQ fy, vk¡dM+ksa dks igys vkjksgh ;k vojksgh Øe esa O;ofLFkr fd;k
tkrk gS vkSj fiQj fuEufyf[kr fu;e yxk;k tkrk gS%

;fn izs{k.kksa dh la[;k fo"ke gS rks ekfè;dk 
1

2

n + 
 
 

ok¡ izs{k.k gksrh gSA ;fn izs{k.kksa dh la[;k

le gS rks ekfè;dk 
2

n 
 
 

osa vkSj 1
2

n 
 
 

+ osa izs{k.kksa dk ekè; gksrh gSA

ge ikrs gSa fd nksuksa cYyscktksa A rFkk B }kjk cuk, x, juksa dk ekè; o ekfè;dk cjkcj gS
vFkkZr~ 53 gSA D;k ge dg ldrs gSa fd nksuksa cYyscktksa dk izn'kZu leku gS\ Li"Vrk ughaA D;ksafd
A osQ juksa esa ifjorZu'khyrk 0 (U;wure) ls 117 (vf/dre) rd gSA tcfd B osQ juksa dk foLrkj
46 (U;wure) ls 60 (vf/dre) rd gSA

vkb, vc mi;qZDr Ldksjksa dks ,d la[;k js[kk ij vafdr djsaA gesa uhps n'kkZbZ xbZ vko`Qfr;k¡
izkIr gksrh gSa (vko`Qfr 15-1 vkSj 15-2)A

cYysckt A osQ fy,

vko`Qfr 15.1

cYysckt B osQ fy,

ge ns[k ldrs gSa fd cYysckt B osQ laxr fcanq ,d nwljs osQ  ikl&ikl gSa vkSj osaQnzh;  izòfÙk
dh eki (ekè; o ekfè;dk) osQ  bnZ fxnZ xqfPNr gSa tcfd cYysckt A osQ laxr fcanqvksa esa
vf/d fc[kjko gS ;k os vf/d iSQys gq, gSaA

vr% fn, x, vk¡dM+ksa osQ ckjs esa laiw.kZ lwpuk nsus osQ  fy, osaQnzh;  izo`fÙk dh eki i;kZIr
ugha gSaA ifjorZu'khyrk ,d vU; ?kVd gS ftldk vè;;u lkaf[;dh osQ varxZr fd;k tkuk pkfg,A

osaQnzh;  izo`fÙk dh eki dh rjg gh gesa ifjorZu'khyrk osQ o.kZu osQ fy, ,dy la[;k pkfg,A
bl la[;k dks ^izdh.kZu dh eki (Measure of dispersion)* dgk tkrk gSA bl vè;k; esa ge
izdh.kZu dh eki osQ  egRo o mudh oxhZo`Qr ,oa voxhZo`Qr vk¡dM+ksa osQ fy, x.kuk dh
fof/;ksa osQ ckjs esa i<+saxsA

vko`Qfr 15.2
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15.2 izdh.kZu dh eki (Measures of dispersion)

vk¡dM+ksa esa izdh.kZu ;k fo{ksi.k dk eki izs{k.kksa o ogk¡ iz;qDr osaQnzh; izo`fÙk dh eki osQ vk/kj ij
fd;k tkrk gSA

izdh.kZu osQ fuEufyf[kr eki gSa%
(i) ifjlj (Range) (ii) prqFkZd fopyu (Quartile deviation) (iii) ekè; fopyu (Mean

deviation) (iv) ekud fopyu (Standard deviation).

bl vè;k; esa ge] prqFkZd fopyu osQ vfrfjDr vU; lHkh ekiksa dk vè;;u djsaxsA

15.3  ifjlj (Range)

Lej.k dhft, fd nks cYyscktksa A rFkk B }kjk cuk, x, juksa osQ  mnkgj.k  esa geus Ldksjksa esa
fc[kjko] izR;sd  Ükà[kyk osQ vf/dre ,oa U;wure juksa osQ vk/kj ij fopkj fd;k FkkA blesa ,dy
la[;k Kkr djus osQ  fy, ge izR;sd  Ükà[kyk  osQ  vf/dre o U;wure ewY;ksa esa varj izkIr djrs
gSaA bl varj dks ifjlj dgk tkrk gSA

cYysckt A osQ fy, ifjlj = 117 – 0 = 117

vkSj cYysckt B, osQ fy, ifjlj = 60 – 46 = 14

Li"Vr;k ifjlj A > ifjlj B, blfy, A  osQ  Ldksjksa esa izdh.kZu ;k fc[kjko vf/d gS tcfd
B osQ Ldksj ,d nwljs osQ vf/d ikl gSaA

vr% ,d  Ükà[kyk dk ifjlj = vf/dre eku – U;wure eku
vk¡dM+ksa dk ifjlj gesa fc[kjko ;k izdh.kZu dk eksVk&eksVk  (rough) Kku nsrk gS] foaQrq osaQnzh;

izo`fÙk dh eki] fopj.k osQ ckjs esa oqQN ugha crkrk gSA bl mís'; osQ fy, gesa izdh.kZu osQ vU;
eki dh vko';drk gSA Li"Vr;k bl izdkj dh eki izs{k.kksa dh osaQnzh; izòfÙk ls varj (;k fopyu)
ij vk/kfjr gksuh pkfg,A

osaQnzh;  izo`fÙk ls izs{k.kksa osQ  varj osQ  vk/kj ij Kkr dh tkus okyh izdh.kZu dh egRoiw.kZ
eki ekè; fopyu o ekud fopyu gSaA vkb, bu ij foLrkj ls ppkZ djsaA

15.4 ekè; fopyu (Mean deviation)

;kn dhft, fd izs{k.k x dk fLFkj eku a ls varj (x – a)  izs{k.k x dk a ls fopyu dgykrk
gSA izs{k.k x dk osaQnzh;  ewY; 'a' ls izdh.kZu Kkr djus osQ  fy, ge a ls fopyu izkIr djrs gSaA
bu fopyuksa dk ekè; izdh.kZu dh fujis{k eki gksrk gSA ekè; Kkr djus osQ fy, gesa fopyuksa dk
;ksx izkIr djuk pkfg,] foaQrq ge tkurs gSa fd osaQnzh;  izo`fÙk dh eki izs{k.kksa osQ leqPp; dh
vf/dre rFkk U;wure ewY;ksa osQ eè; fLFkr gksrk gSA blfy, oqQN fopyu ½.kkRed rFkk oqQN
/ukRed gksaxsA vr% fopyuksa dk ;ksx 'kwU; gks ldrk gSA blosQ vfrfjDr ekè; x  ls fopyuksa dk
;ksx 'kwU; gksrk gSA
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0
0

n
= =

fopyukas dk ;kxs
lkFk gh fopyukas dk ekè; ¾

iz{s k.kksa dh la[;k

vr% ekè; osQ lkis{k ekè; fopyu Kkr djus dk dksbZ vkSfpR; ugha gSA
Lej.k dhft, fd izdh.kZu dh mi;qZDr eki Kkr djus osQ  fy, gesa izR;sd eku dh osaQnzh;

izo`fÙk dh eki ;k fdlh fLFkj la[;k 'a' ls nwjh Kkr djuh gksrh gSA ;kn dhft, fd fdUgha nks
la[;kvksa osQ varj dk fujis{k eku mu la[;kvksa }kjk la[;k js[kk ij O;Dr fcanqvksa osQ chp dh nwjh
dks n'kkZrk gSA vr% fLFkj la[;k 'a' ls fopyuksa osQ  fujis{k ekuksa dk ekè; Kkr djrs gSaA bl ekè;
dks ^ekè; fopyu* dgrs gSaA vr% osaQnzh;  izo`fÙk 'a' osQ lkis{k ekè; fopyu izs{k.kksa dk 'a' ls
fopyuksa osQ  fujis{k ekuksa dk ekè; gksrk gSA 'a' osQ lkis{k ekè; fopyu dks M.D. (a) }kjk izdV
fd;k tkrk gSA

M.D. (a) 
' 'a

=
ls fopyuksa oQs fuji{s k eku dk ;ksx

iz{s k.kkas dh l[a ;k

fVIi.kh  ekè; fopyu osaQnzh; izo`fÙk dh fdlh Hkh eki ls Kkr fd;k tk ldrk gSA foaQrq
lkaf[;dh; vè;;u esa lkekU;r% ekè; vkSj ekfè;dk osQ lkis{k ekè; fopyu dk mi;ksx fd;k
tkrk gSA

15.4.1 voxhZo`Qr vk¡dMksa osQ fy, ekè; fopyu (Mean deviation for ungrouped

data) eku yhft, fd n izs{k.kksa osQ vk¡dM+s x
1
, x

2
, x

3
, ..., x

n
 fn, x, gSaA ekè; ;k ekfè;dk osQ

lkis{k ekè; fopyu dh x.kuk esa fuEufyf[kr pj.k iz;qDr gksrs gSa%

pj.k&1 ml osaQnzh; izo`fÙk dh eki dks Kkr dhft, ftlls gesa ekè; fopyu izkIr djuk gSA eku
yhft, ;g ‘a’ gSA

pj.k&2 izR;sd izs{k.k x
i 
dk a ls fopyu vFkkZr~ x

1
– a, x

2
– a, x

3
– a,. . . , x

n
– a Kkr djsaA

pj.k&3 fopyuksa dk fujis{k eku Kkr djsa vFkkZr~ ;fn fopyuksa esa ½.k fpÉ yxk gS rks mls gVk

nsa vFkkZr~ axaxaxax n −−−− ....,,,, 321 Kkr djsaA

pj.k&4 fopyuksa osQ fujis{k ekuksa dk ekè; Kkr djsaA ;gh ekè; 'a'  osQ lkis{k ekè; fopyu gSA

vFkkZr~ 1M.D.( )

n

i

i

x a

a
n

=

−

=

∑

vr%        M.D. ( x ) = ∑
=

−
n

i

i xx
n 1

1
, tgk¡  x = ekè;
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rFkk M.D. (M) =
1

1
M

n

i

i

x
n =

−∑ , tgk¡  M = ekfè;dk

AfVIi.kh  bl vè;k; esa ekfè;dk dks fpÉ M  }kjk fu:fir fd;k x;k gS tc rd fd
vU;Fkk ugha dgk x;k gksA vkb, vc mi;qZDr pj.kksa dks le>us osQ fy, fuEufyf[kr
mnkgj.k ysa%

mnkgj.k&1 fuEufyf[kr vk¡dM+ksa osQ fy, ekè; osQ lkis{k ekè; fopyu Kkr dhft,%
6] 7] 10] 12] 13] 4] 8] 12

gy ge Øec¼ vkxs c<+rs gq, fuEufyf[kr izkIr djrs gSa%

pj.k 1 fn, x, vk¡dM+ksa dk ekè;

6 7 10 12 13 4 8 12 72
9

8 8
x

+ + + + + + +
= = =  gSA

pj.k 2 izs{k.kksa osQ ekè; x ls Øe'k% fopyu x
i
– x

vFkkZr~ 6 – 9, 7 – 9, 10 – 9, 12 – 9, 13 – 9, 4 – 9, 8 – 9, 12 – 9 gSaA

;k –3, –2, 1, 3, 4, –5, –1, 3 gaSA

pj.k 3 fopyuksa osQ fujis{k eku ix x−

3, 2, 1, 3, 4, 5, 1, 3  gaSA

pj.k 4 ekè; osQ lkis{k ekè; fopyu fuEufyf[kr gS%

( )M.D. x  =

8

1

8

i

i

x x
=

−∑

=
3 2 1 3 4 5 1 3 22

8 8

+ + + + + + +
=  = 2.75

AfVIi.kh  izR;sd ckj pj.kksa dks fy[kus osQ LFkku ij ge] pj.kksa dk o.kZu fd, fcuk gh
Øekuqlkj ifjdyu dj ldrs gSaA

mnkgj.k 2 fuEufyf[kr vk¡dM+ksa osQ fy, ekè; osQ lkis{k ekè; fopyu Kkr dhft,%

12, 3, 18, 17, 4, 9, 17, 19, 20, 15, 8, 17, 2, 3, 16, 11, 3, 1, 0, 5

gy gesa fn, x, vk¡dM+ksa dk ekè; ( x ) Kkr djuk gksxkA
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20

1

1

20
i

i

x x
=

= ∑  = 
200

20
  =  10

ekè; ls fopyuksa osQ  fujis{k eku vFkkZr~ xxi −  bl izdkj gSa%

2, 7, 8, 7, 6, 1, 7, 9, 10, 5, 2, 7, 8, 7, 6, 1, 7, 9, 10, 5

blfy, 124
20

1

=−∑
=i

i xx

vkSj M.D. ( x ) =  
20

124
  =  6.2

mnkgj.k 3 fuEufyf[kr vk¡dM+ksa ls ekfè;dk osQ lkis{k ekè; fopyu Kkr dhft,%
3, 9, 5, 3, 12, 10, 18, 4, 7, 19, 21

gy ;gk¡ iz{ks.kksa dh la[;k 11 gS tks fo"ke gSA vk¡dM+ksa dks vkjksgh Øe esa fy[kus ij gesa 3, 3, 4,

5, 7, 9, 10, 12, 18, 19, 21 izkIr gksrk gSA

vc ekfè;dk  = 
11 1

2

+ 
 
 

ok¡ ;k 6ok¡ izs{k.k = 9 gSSA

fopyuksa dk Øe'k% fujis{k eku Mix −  bl izdkj ls gSA

6, 6, 5, 4, 2,0, 1, 3, 9, 10, 12

blfy,
11

1

M 58i

i

x
=

− =∑

rFkk ( )
11

1

1 1
M.D. M M 58 5.27

11 11
i

i

x
=

= − = × =∑

15.4.2 oxhZo`Qr vk¡dM+ksa osQ fy, ekè; fopyu (Mean deviation  for grouped data)

ge tkurs gSa fd vk¡dM+ksa dks nks izdkj ls oxhZo`Qr fd;k tkrk gSA
(a) vlrr ckjackjrk caVu (Discrete frequency distribution)

(b) lrr ckjackjrk caVu (Continuous frequency distribution)

vkb, bu nksuksa izdkj osQ vk¡dM+ksa osQ fy, ekè; fopyu Kkr djus dh fof/;ksa ij ppkZ djsaA

(a) vlrr ckjackjrk caVu eku yhft, fd fn, x, vk¡dM+ksa esa n fHkUu isz{k.k x
1
, x

2
, ..., x

n
 gSa

ftudh ckjackjrk,a¡ Øe'k% f
1
, f

2 
, ..., f

n
 gSaA bu vk¡dM+ksa dks lkj.khc¼ :i esa fuEufyf[kr izdkj ls

O;Dr fd;k tk ldrk gS ftls vlrr ckjackjrk caVu dgrs gSa%
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x : x
1

x
2
     x

3
 ... x

n

f : f
1

f
2
      f

3
 ... f

n

(i) ekè; osQ lkis{k ekè; fopyu loZizFke ge fn, x, vk¡dM+ksa dk fuEufyf[kr lw=k }kjk ekè;
x  Kkr djrs gSa%

1

1

1

1

N

n

i i n
i

i in
i

i

i

x f

x x f

f

=

=

=

= =

∑
∑

∑
,

tgk¡ 
1

n

i i

i

x f
=

∑  izs{k.kksa x
i 
dk mudh Øe'k% ckjackjrk f

i
 ls xq.kuiQyksa dk ;ksx izdV djrk gSA

rFkk
1

N
n

i

i

f
=

=∑  ckjackjrkvksa dk ;ksx gSA

rc ge izs{k.kksa  x
i 
dk ekè; x ls fopyu Kkr djrs gSa vkSj mudk fujis{k eku ysrs gSa vFkkZr

lHkh i =1,2,..., n osQ fy, xxi − Kkr djrs gSaA

blosQ i'pkr~ fopyuksa osQ fujis{k eku dk ekè; Kkr djrs gSa] tksfd ekè; osQ lkis{k okafNr
ekè; fopyu gSA

vr% 1M.D. ( )

n

i i

i

i

f x x

x
f

=

−

=

∑

∑
  = 

1

1

N

n

i i

i

f x x
=

−∑

(ii) ekfè;dk osQ lkis{k ekè; fopyu ekfè;dk osQ lkis{k ekè; fopyu Kkr djus osQ fy, ge
fn, x, vlrr ckjackjrk caVu dh ekfè;dk Kkr djrs gSaA blosQ fy, izs{k.kksa dks vkjksgh Øe esa
O;ofLFkr djrs gSaA blosQ i'pkr~ lap;h ckajckjrk,¡ Kkr dh tkrh gSaA rc ml izs{k.k dk

fu/kZj.k djrs gSa ftldh lap;h ckajckjrk 
N

2
, osQ leku ;k blls FkksM+h vf/d gSA ;gk¡ ckjackjrkvksa

dk ;ksx N ls n'kkZ;k x;k gSA izs{k.kksa dk ;g eku vk¡dM+ksa osQ eè; fLFkr gksrk gS blfy, ;g visf{kr
ekfè;dk gSA ekfè;dk Kkr djus osQ ckn ge ekfè;dk ls fopyuksa osQ fujis{k ekuksa dk ekè; Kkr
djrs gSaA bl izdkj

1

1
M.D.(M) M

N

n

i i

i

f x
=

= −∑
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mnkgj.k 4  fuEufyf[kr vk¡dM+ksa osQ fy, ekè; osQ lkis{k ekè; fopyu Kkr dhft,%

x
i

2 5 6 8 10 12

f
i

2 8 10 7 8 5

gy vkb, fn, x, vk¡dM+ksa dh lkj.kh 15-1 cukdj vU; LraHk ifjdyu osQ ckn yxk,¡

lkj.kh 15.1

x
i

f
i

f
i
x

i
xxi − f

i
xxi −

2 2 4 5.5 11

5 8 40 2.5 20

6 10 60 1.5 15

8 7 56 0.5 3.5

10 8 80 2.5 20

12 5 60 4.5 22.5

40 300     92

40N
6

1

==∑
=i

if ,   300
6

1

=∑
=i

ii xf ,   92
6

1

=−∑
=

xxf i

i

i

blfy,
6

1

1 1
300 7.5

N 40
i i

i

x f x
=

= = × =∑

vkSj
6

1

1 1
M.D. ( ) 92 2.3

N 40
i i

i

x f x x
=

= − = × =∑

mnkgj.k 5 fuEufyf[kr vk¡dM+ksa osQ fy, ekfè;dk osQ lkis{k ekè; fopyu Kkr dhft,%

x
i

3 6 9 12 13 15 21 22

f
i

3 4 5 2 4 5 4 3

gy fn, x, vk¡dM+s igys gh vkjksgh Øe esa gSaA bu vk¡dM+ksa esa laxr lap;h ckjackjrk dh ,d drkj

vkSj yxkrs gSa (lkj.kh 15-2)A
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lkj.kh 15.2

x
i

3 6 9 12 13 15 21 22

f
i

3 4 5 2 4 5 4 3

c.f. 3 7 12 14 18 23 27 30

vc, N = 30 gS tks le la[;k gS,
blfy, ekfè;dk 15oha o 16oha izs{k.kksa dk ekè; gSA ;g nksuksa izs{k.k lap;h ckjackjrk 18 esa fLFkr

gSa ftldk laxr izs{k.k 13 gSA

15 16 13 13
M 13

2 2

+ +
= = =

ok¡ ok¡i{sz k.k izs{k.k
blfy, ekfè;dk

vc ekfè;dk l s fopyuk s a  dk fuji s{ k eku vFk k Zr ~ Mix −  fuEufyf[kr

lkj.kh 15-3 esa n'kkZ, x, gS
lkj.kh 15.3

Mix − 10 7 4 1 0 2 8 9

f
i

3 4 5 2 4 5 4 3

f
i

Mix − 30 28 20 2 0 10 32 27

8 8

1 1

30    M 149
i i i

i i

f f x
= =

= − =∑ ∑vkSj

blfy, M. D. (M) =

8

1

1
M

N
i i

i

f x
=

−∑

=
1

149
30

×  = 4.97

(b)   lrr ckjackjrk caVu ,d lrr ckajckjrk caVu og  Ükà[kyk gksrh gS ftlesa vk¡dM+ksa dks fofHkUu
fcuk varj okys oxks± esa oxhZo`Qr fd;k tkrk gS vkSj mudh Øe'k% ckjackjrk fy[kh tkrh gSA
mnkgj.k osQ fy, 100 Nk=kksa }kjk izkIrkdksa dks lrr ckajckjrk caVu esa fuEufyf[kr izdkj ls O;Dr
fd;k x;k gS%

izkIrkad 0-10 10-20 20-30 30-40 40-50 50-60

Nk=kksa dh la[;k 12 18 27 20 17 6
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(i) ekè; osQ lkis{k ekè; fopyu ,d lrr ckajckjrk caVu osQ ekè; dh x.kuk osQ le; geus
;g ekuk Fkk fd izR;sd oxZ (Class ) dh ckjackjrk mlosQ eè;&fcanq ij osaQfnzr gksrh gSA ;gk¡ Hkh
ge izR;sd oxZ dk eè;&fcanq fy[krs gSa vkSj vlrr ckjackjrk caVu dh rjg ekè; fopyu Kkr
djrs gSaA

vkb, fuEufyf[kr mnkgj.k ns[ksa

mnkgj.k 6 fuEufyf[kr vk¡dM+ksa osQ fy, ekè; osQ lkis{k ekè; fopyu Kkr dhft,%

izkIrkad 10-20 20-30 30-40 40-50 50-60 60-70 70-80

Nk=kksa dh la[;k 2 3 8 14 8 3 2

gy fn, x, vk¡dM+ksa ls fuEu lkj.kh 15-4 cukrs gSaA

lkj.kh 15.4

izkIrkad Nk=kksa dh eè;&fcanq f
i
x

i
xxi −  f

i
xxi −

la[;k

f
i

x
i

10-20 2 15 30 30 60

20-30 3 25 75 20 60

30-40 8 35 280 10 80

40-50 14 45 630 0 0

50-60 8 55 440 10 80

60-70 3 65 195 20 60

70-80 2 75 150 30 60

40 1800 400

;gk¡
7 7 7

1 1 1

N 40 1800 400i i i i i

i i i

f , f x , f x x
= = =

= = = − =∑ ∑ ∑

blfy,
7

1

1 1800
45

N 40
i i

i

x f x
=

= = =∑
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vkSj ( )
7

1

1 1
M.D. 400 10

N 40
i i

i

x f x x
=

= − = × =∑

ekè; osQ lkis{k ekè; fopyu Kkr djus dh y?kq fof/  ge in fopyu fof/ (Step-

deviation method) dk iz;ksx djosQ x  osQ dfBu ifjdyu ls cp ldrs gSaA Lej.k dhft, fd
bl fof/ esa ge vk¡dM+ksa osQ eè; ;k mlosQ fcYoqQy ikl fdlh izs{k.k dks dfYir ekè; ysrs gSaA
rc izs{k.kksa (;k fofHkUu oxks± osQ eè;&fcanqvksa) dk bl dfYir ekè; ls fopyu Kkr djrs gSaA ;g
fopyu la[;k js[kk ij ewy fcanq (origin) dks 'kwU; ls izfrLFkkfir dj dfYir ekè; ij ys tkuk
gh gksrk gS] tSlk fd vko`Qfr 15-3 esa n'kk;kZ x;k gSA

;fn lHkh fopyuksa esa dksbZ lkoZ xq.ku[kaM (common factor) gS rks fopyuksa dks ljy
djus osQ fy, bUgsa bl lkoZ xq.ku[kaM ls Hkkx nsrs gSaA bu u, fopyuksa dks in fopyu dgrs gSaA
in fopyu ysus dh izfØ;k la[;k js[kk ij iSekus dk ifjorZu gksrk gS] tSlk fd vko`Qfr 15-4 esa
n'kkZ;k x;k gSA

fopyu vkSj in fopyu izs{k.kksa osQ vkdkj dks NksVk dj nsrs gSa] ftlls xq.ku tSlh x.kuk,¡

ljy gks tkrh gSaA eku yhft, u;k pj 
h

ax
d i

i

−
= gks tkrk gS] tgk¡  ‘a’ dfYir ekè; gS o h

lkoZ xq.ku[kaM gSA rc in fopyu fof/ }kjk x  fuEufyf[kr lw=k ls Kkr fd;k tkrk gS%

vko`Qfr 15.3

vko`Qfr 15.4
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Nk=kksa dh
la[;k

izkIrkad

  
1

N

n

f di i
ix a h

∑
== + ×

vkb, mnkgj.k 6 osQ vk¡dM+ksa osQ fy, in fopyu fof/ yxk,¡A ge dfYir ekè; a = 45

vkSj  h = 10, ysrs gSa vkSj fuEufyf[kr lkj.kh 15-5 cukrs gSaA

lkj.kh 15.5

eè;&fcanq
45

10

i
i

x
d

−
=

i if d xxi − f
i

xxi −

f
i

x
i

10-20 2 15 – 3 – 6 30 60

20-30 3 25 – 2 – 6 20 60

30-40 8 35 – 1 – 8 10 80

40-50 14 45 0 0 0 0

50-60 8 55 1 8 10 80

60-70 3 65 2 6 20 60

70-80 2 75 3 6 30 60

40 0 400

blfy, x =

7
  

1
f di i

ia h
N

∑
=

+ ×  = 
0

45 10 45
40

+ × =

vkSj
7

1

1 400
M D ( ) 10

N 40
i i

i

x f x x
=

= − = =∑. .

AfVIi.kh  in fopyu fof/ dk mi;ksx x Kkr djus osQ fy, fd;k tkrk gSA 'ks"k izfØ;k
oSlh gh gSA

(ii) ekfè;dk osQ lkis{k ekè; fopyu fn, x, vk¡dM+ksa osQ fy, ekfè;dk ls ekè; fopyu Kkr
djus dh izfØ;k oSlh gh gS tSlh fd geus ekè; osQ lkis{k ekè; fopyu Kkr djus osQ fy, dh

FkhA blesa fo'ks"k varj osQoy fopyu ysus osQ le; ekè; osQ LFkku ij ekfè;dk ysus esa gksrk gSA
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vkb, lrr ckjackjrk cVau osQ fy, ekfè;dk Kkr djus dh izfØ;k dk Lej.k djsaaA vk¡dM+ksa
dks igys vkjksgh Øe esa O;ofLFkr djrs gSaA rc lrr ckjackjrk caVu dh ekfè;dk Kkr djus osQ
fy, igys ml oxZ dks fu/kZfjr djrs gSa ftlesa ekfè;dk fLFkr gksrh gS (bl oxZ dks ekfè;dk
oxZ dgrs gSa) vkSj rc fuEufyf[kr lw=k yxkrs gSa%

N
C

2l h
f

−

= + ×ekfè;dk

tgk¡ ekfè;dk oxZ og oxZ gS ftldh lap;h ckjackjrk 
N

2
 osQ cjkcj ;k mlls FkksM+h vf/d gks]

ckajckjrkvksa dk ;ksx N , ekfè;dk oxZ dh fuEu lhek l] ekfè;dk oxZ dh ckajckjrk]f ]  ekfè;dk
oxZ ls lVhd igys okys oxZ dh lap;h ckjackjrk C vkSj ekfè;dk oxZ dk foLrkj h gSA ekfè;dk
Kkr djus osQ i'pkr~ izR;sd oxZ osQ eè;&fcanqvksa x

i
 dk ekfè;dk ls fopyuksa dk fujis{k eku vFkkZr~

Mix −  izkIr djrs gSaA

rc
1

M.D. (M) M
N 1

n
f xi i

i
= −∑

=

bl izfØ;k dks fuEufyf[kr mnkgj.k ls Li"V fd;k x;k gS%

mnkgj.k 7  fuEufyf[kr vk¡dM+ksa osQ fy, ekfè;dk osQ lkis{k ekè; fopyu Kkr dhft,A

oxZ 0-10 10-20 20-30 30-40 40-50 50-60

ckjackjrk 6 7 15 16 4 2

gy fn, x, vk¡dM+ksa ls fuEu lkj.kh 15-6 cukrs gSa%

lkj.kh 15-6

  oxZ ckjackjrk lap;h ckjackjrk eè;&fcanq Med.xi − f
i

Med.xi −

f
i

       (c.f.) x
i

0-10 6 6 5 23 138

10-20 7 13 15 13 91

20-30 15 28 25 3 45

30-40 16 44 35 7 112

40-50 4 48 45 17 68

50-60 2 50 55 27 54

50 508
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;gk¡ N = 50, blfy, 
N

 
2

oha ;k 25oha en 20&30 oxZ esa gSaA blfy, 20&30 ekfè;dk oxZ gSA

ge tkurs gSa fd

ekfè;dk = 

N

2
C

l h
f

−

+ ×

;gk¡  l = 20, C=13,  f = 15,  h = 10 vkSj N = 50

blfy,] ekfè;dk 10
15

1325
20 ×

−
+=  = 20 + 8 = 28

vr%] ekfè;dk osQ lkis{k ekè; fopyu

M.D. (M)     = 

6

1

1
M

N
i i

i

f x
=

−∑  =  508
50

1
×      =  10.16 gSA

iz'ukoyh 15.1

iz'u 1 o 2 esa fn, x, vk¡dM+ksa osQ fy, ekè; osQ lkis{k ekè; fopyu Kkr dhft,A
1. 4, 7, 8, 9, 10, 12, 13, 17

2. 38, 70, 48, 40, 42, 55, 63, 46, 54, 44

iz'u 3 o 4 osQ vk¡dM+ksa osQ fy, ekfè;dk osQ lkis{k ekè; fopyu Kkr dhft,A
3. 13, 17, 16, 14, 11, 13, 10, 16, 11, 18, 12, 17

4. 36, 72, 46, 42, 60, 45, 53, 46, 51, 49

iz'u 5 o 6 osQ vk¡dM+ksa osQ fy, ekè; osQ lkis{k ekè; fopyu Kkr dhft,A
5. x

i
5 10 15 20 25

f
i

7 4 6 3 5

6. x
i

10 30 50 70 90

f
i

4 24 28 16 8

iz'u 7 o 8 osQ vk¡dM+ksa osQ fy, ekfè;dk osQ lkis{k ekè; fopyu Kkr dhft,A

7. x
i

5 7 9 10 12 15

f
i

8 6 2 2 2 6
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8. x
i

15 21 27 30 35

f
i

3 5 6 7 8

iz'u 9 o 10 osQ vk¡dM+ksa osQ fy, ekè; osQ lkis{k ekè; fopyu Kkr dhft,A
9. vk; izfrfnu

0-100 100-200 200-300 300-400 400-500 500-600 600-700  700-800
(` esa)

O;fDr;ksa   
4          8    9    10     7      5       4        3

dh la[;k

10. Å¡pkbZ
95-105 105-115 115-125 125-135 135-145 145-155(cm esa)

yM+dksa dh
9 13 26 30 12 10

la[;k

11. fuEufyf[kr vk¡dM+ksa osQ fy, ekfè;dk osQ lkis{k ekè; fopyu Kkr dhft,%

vad 0-10 10-20 20-30 30-40 40-50 50-60

yM+fd;ksa dh
6 8 14 16 4 2

la[;k

12. uhps fn, x, 100 O;fDr;ksa dh vk;q osQ caVu dh ekfè;dk vk;q osQ lkis{k ekè; fopyu
dh x.kuk dhft,%

vk;q (o"kZ esa) 16-20 21-25 26-30 31-35 36-40 41-45 46-50 51-55

la[;k 5 6 12 14 26 12 16 9

[laosQr izR;sd oxZ dh fuEu lhek esa ls 0-5 ?kVk dj o mldh mPp lhek esa 0-5 tksM+ dj fn,
x, vk¡dM+ksa dks lrr ckjackjrk caVu esa cnfy,]

15.4.3 ekè; fopyu dh ifjlhek,¡ (Limitations of mean deviation) cgqr vf/d fopj.k
;k fc[kjko okyh  Ükà[kykvksa esa ekfè;dk osaQnzh; izo`fÙk dh mi;qDr eki ugha gksrh gSA vr% bl n'kk
esa ekfè;dk osQ lkis{k ekè; fopyu ij iwjh rjg fo'okl ugha fd;k tk ldrk gSA

ekè; ls fopyuksa dk ;ksx (½.k fpÉ dks NksM+dj) ekfè;dk ls fopyuksa osQ ;ksx ls vf/d
gksrk gSA blfy, ekè; osQ lkis{k ekè; fopyu vf/d oSKkfud ugha gSA vr% dbZ n'kkvksa esa ekè;
fopyu vlarks"ktud ifj.kke ns ldrk gSA lkFk gh ekè; fopyu dks fopyuksa osQ fujis{k eku ij
Kkr fd;k tkrk gSA blfy, ;g vkSj chtxf.krh; x.kukvksa osQ ;ksX; ugha gksrk gSA bldk vfHkizk;
gS fd gesa izdh.kZu dh vU; eki dh vko';drk gSA ekud fopyu izdh.kZu dh ,slh gh
,d eki gSA
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15.5  izlj.k vkSj ekud fopyu (Variance and Standard Deviation)

;kn dhft, fd osaQnzh;  izo`fÙk dh eki osQ lkis{k ekè; fopyu Kkr djus osQ fy, geus fopyuksa

osQ fujis{k ekuksa dk ;ksx fd;k FkkA ,slk ekè; fopyu dks lkFkZd cukus osQ fy, fd;k Fkk] vU;Fkk

fopyuksa dk ;ksx 'kwU; gks tkrk gSA

fopyuksa osQ fpÉksa osQ dkj.k mRiÂ bl leL;k dks fopyuksa osQ oxZ ysdj Hkh nwj fd;k tk

ldrk gSA fulansg ;g Li"V gS fd fopyuksa osQ ;g oxZ ½.ksrj gksrs gSaA

ekuk  x
1
, x

2
, x

3
, ..., x

n
 , n izs{k.k gSa rFkk x  mudk ekè; gSA rc

2

2 2 2 2

1

1

( ) ( ) ....... ( ) ( )
n

n i

i

x x x x x x x x
=

− + − + + − = − .

;fn ;g ;ksx 'kwU; gks rks izR;sd )( xxi − 'kwU; gks tk,xkA bldk vFkZ gS fd fdlh izdkj

dk fopj.k ugha gS D;ksafd rc lHkh izs{k.k x osQ cjkcj gks tkrs gSaA ;fn ∑
=

−
n

i

i xx
1

2)( NksVk gS rks

;g bafxr djrk gS fd izs{k.k x
1
, x

2
, x

3
,...,x

n
] ekè; x  osQ fudV gSa rFkk izs{k.kksa dk ekè; x osQ

lkis{k fopj.k de gS A blosQ foijhr ;fn ;g ;ksx cM+k gS rks izs{k.kksa dk ekè; x  osQ lkis{k fopj.k

vf/d gSA D;k ge dg ldrs gSa fd ;ksx ∑
=

−
n

i

i xx
1

2)(  lHkh izs{k.kksa dk ekè; x osQ lkis{k

izdh.kZu ;k fopj.k dh eki dk ,d larks"ktud izrhd gS\
vkb, blosQ fy, N% izs{k.kksa 5, 15, 25, 35, 45, 55 dk ,d leqPp; A ysrs gSaA bu izs{k.kksa dk ekè;
30 gSA bl leqPp; esa x ls fopyuksa osQ oxZ dk ;ksx fuEufyf[kr gS%

∑
=

−
6

1

2)(
i

i xx = (5–30)2 + (15–30)2 + (25–30)2  + (35–30)2 + (45–30)2 +(55–30)2

= 625 + 225 + 25 + 25 + 225 + 625 = 1750

,d vU; leqPp; B ysrs gSa ftlosQ 31 izs{k.k fuEufyf[kr gSa%

15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37,

38, 39, 40, 41, 42, 43, 44, 45.

bu izs{k.kksa dk ekè; y = 30 gSA

nksuksa leqPp;ksa A rFkk B osQ ekè; 30 gSA

leqPp; B osQ izs{k.kksa osQ fopyuksa osQ oxks± dk ;ksx fuEufyf[kr gSA
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∑
=

−
31

1

2)(
i

i yy = (15–30)2 +(16–30)2 + (17–30)2  + ...+ (44–30)2 +(45–30)2

=  (–15)2 +(–14)2 + ...+ (–1)2 + 02 + 12 + 22 + 32 + ...+ 142 + 152

=  2 [152 + 142 + ... + 12]

= 
15 (15 1) (30 1)

2
6

× + +
× = 5 × 16 × 31 = 2480

(D;ksafd izFke n izko`Qr la[;kvksa osQ oxks± dk ;ksx = 
6

)12()1( ++ nnn
 gksrk gS] ;gk¡ n = 15 gS)

;fn ∑
=

−
n

i

i xx
1

2)(  gh ekè; osQ lkis{k izdh.kZu dh eki gks rks ge dgus osQ fy, izsfjr gksaxs

fd 31 izs{k.kksa osQ leqPp; B dk] 6 izs{k.kksa okys leqPp; A dh vis{kk ekè; osQ lkis{k vf/d
izdh.kZu gS ;|fi leqPp; A esa 6 izs{k.kksa dk ekè; x osQ lkis{k fc[kjko (fopyuksa dk ifjlj &25
ls 25 gS) leqPp; B dh vis{kk (fopyuksa dk ifjlj &15 ls 15 gS) vf/d gSA ;g uhps fn,
x, fp=kksa ls Hkh Li"V gS%
leqPp; A, osQ fy, ge vko`Qfr 15-5 ikrs gSaA

leqPp; B, osQ fy, vko`Qfr 15-6 ge ikrs gSa

vr% ge dg ldrs gSa fd ekè; ls fopyuksa osQ oxks± dk ;ksx izdh.kZu dh mi;qDr eki ugha gSA

bl dfBukbZ dks nwj djus osQ fy, ge fopyuksa osQ oxks± dk ekè; ysa vFkkZr~ ge  ∑
=

−
n

i

i
xx

n 1

2)(
1

.

ysaA leqPp; A, osQ fy, ge ikrs gSa]

vko`Qfr 15.5

vko`Qfr 15.6
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ekè; 
1

6
= × 1750 = 291.6 gS vkSj leqPp; B, osQ fy, ;g 

31

1
× 2480 = 80 gSA

;g bafxr djrk gS fd leqPp; A esa fc[kjko ;k fopj.k leqPp; B dh vis{kk vf/d gS tks nksuksa

leqPp;ksa osQ visf{kr ifj.kke o T;kfefr; fu:i.k ls esy [kkrk gSA

vr% ge ∑ −
2)(

1
xx

n
i dks izdh.kZu dh mi;qDr eki osQ :i esa ys ldrs gSaA ;g la[;k

vFkkZr~ ekè; ls fopyuksa osQ oxks± dk ekè; izlj.k (variance) dgykrk gS vkSj 2σ (flxek dk

oxZ i<+k tkrk gS) ls n'kkZrs gSaA

vr% n izs{k.kksa x
1
, x

2
,..., x

n
 dk izlj.k

2 2

1

1
( )

n

i

i

x x
n

σ
=

= −∑ gSA

15.5.1 ekud fopyu (Standard Deviation) izlj.k dh x.kuk esa ge ikrs gSa fd O;fDrxr

izs{k.kksa x
i
 rFkk x dh bdkbZ izlj.k dh bdkbZ ls fHkUu gS] D;ksafd izlj.k esa (x

i
– x ) osQ oxks± dk

lekos'k gS] blh dkj.k izlj.k osQ /ukRed oxZewy dks izs{k.kksa dk ekè; osQ lkis{k izdh.kZu dh

;Fkksfpr eki osQ :i esa O;Dr fd;k tkrk gS vkSj mls ekud fopyu dgrs gSaA ekud fopyu dks

lkekU;r% σ, }kjk iznf'kZr fd;k tkrk gS rFkk fuEufyf[kr izdkj ls fn;k tkrk gS%

2

1

1 n

i

i

( x x )
n

σ
=

= −∑ ... (1)

vkb, voxhZo`Qr vk¡dM+ksa dk izlj.k o ekud fopyu Kkr djus osQ fy, oqQN mnkgj.k
ysrs gSaA

mnkgj.k 8  fuEufyf[kr vk¡dM+ksa osQ fy, izlj.k rFkk ekud fopyu Kkr dhft,%

6, 8, 10, 12, 14, 16, 18, 20, 22, 24

gy  fn, x, vk¡dM+ksa dks fuEufyf[kr izdkj ls lkj.kh 15-7 esa fy[k ldrs gSaA ekè; dks in

fopyu fof/ }kjk 14 dks dfYir ekè; ysdj Kkr fd;k x;k gSA izs{k.kksa dh la[;k  n = 10 gSA
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ekè; ls fopyu
(x

i
– x )

lkj.kh 15.7

x
i

14

2

i
i

x
d

−
= (x

i
– x )

6 –4 –9 81

8 –3 –7 49

10 –2 –5 25

12 –1 –3 9

14 0 –1 1

16 1 1 1

18 2 3 9

20 3 5 25

22 4 7 49

24 5 9 81

5 330

blfy,] ekè; x = dfYir ekè; + h
n

d
n

i

i

×

∑
=1

=
5

14 2 15
10

+ × =

vkSj izlj.k σ2  =

10
2

1

1
( )i

i

x x
n =

−∑ = 
1

330
10

× =  33

vr%   ekud fopyu σ = 33  = 5.74

15.5.2 ,d vlrr ckjackjrk caVu dk ekud fopyu (Standard deviation of a

discrete frequency distribution) eku ysa fn;k x;k vlrr caVu fuEufyf[kr gS%
x : x

1
,   x

2
,     x

3
 ,. . . , x

n

f : f
1
,    f

2
,     f

3
 ,. . . ,  f

n

bl caVu osQ fy, ekud fopyu  2

1

1
( )

N

n

i i

i

f x xσ
=

= −∑ , ... (2)
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tgk¡
1

N
n

i

i

f
=

=∑ .

vkb, fuEufyf[kr mnkgj.k ysaA

mnkgj.k 9  fuEufyf[kr vk¡dM+ksa osQ fy, izlj.k o ekud fopyu Kkr dhft,%

x
i

4 8 11     17      20      24      32

f
i

3 5  9  5  4  3  1

gy vk¡dM+ksa dks lkj.kh osQ :i esa fy[kus ij gesa fuEufyf[kr lkj.kh 15-8 izkIr gksrh gS%

lkj.kh 15.8

x
i

f
i

f
i 
x

i
x

i 
– x

2)( xx
i
− f

i

2)( xxi −

4 3 12 –10 100 300

8 5 40 –6 36 180

11 9 99 –3 9 81

17 5 85 3 9 45

20 4 80 6 36 144

24 3 72 10 100 300

32 1 32 18 324 324

30 420 1374

N = 30, ( )
7 7

2

1 1

420, 1374i i i i

i i

f x f x x
= =

= − =∑ ∑

blfy,

7

1 1
420 14

N 30

i i

i

f x

x == = × =

∑

vr izlj.k 2( )σ  =

7
2

1

1
( )

N
i i

i

f x x
=

−∑

=
1

30
 × 1374 = 45.8

vkSj ekud fopyu 45.8σ =  = 6.77
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15.5.3 ,d lrr ckjackjrk caVu dk ekud fopyu (Standard deviation of a continuous

frequency distribution)   fn, x, lrr ckjackjrk caVu osQ lHkh oxks± osQ eè; eku ysdj mls

vlrr ckjackjrk caVu esa fu:fir dj ldrs gSaA rc vlrr ckjackjrk caVu osQ fy, viukbZ xbZ fof/

}kjk ekud fopyu Kkr fd;k tkrk gSA

;fn ,d n oxks± okyk ckjackjrk caVu ftlesa izR;sd varjky mlosQ eè;eku x
i
 rFkk ckjackjrk

f
i
, }kjk ifjHkkf"kr fd;k x;k gS] rc ekud fopyu fuEufyf[kr lw=k }kjk izkIr fd;k tk,xk%

2

1

1
( )

N

n

i i

i

f x x
=

= −∑σ  ,

tgk¡ x ] caVu dk ekè; gS vkSj 
1

N
n

i

i

f
=

=∑ .

ekud fopyu osQ fy, vU; lw=k gesa Kkr gS fd

izlj.k 2( )σ  =
2

1

1
( )

N

n

i i

i

f x x
=

−∑ = 
2 2

1

1
( 2 )

N

n

i i i

i

f x x x x
=

+ −∑

=
2 2

1 1 1

1
2

N

n n n

i i i i i

i i i

f x x f x f x
= = =

 
+ − 

 
∑ ∑ ∑

 =
2 2

1 1 1

1
2

N

n n n

i i i i i

i i i

f x x f x x f
= = =

 
+ − 

 
∑ ∑ ∑

= 2 2

1

1
N 2 . N

N =

  
+ −  

  
 

n

i i

i

f x x x x  
1 1

1
N

N

n n

i i i i

i i

x f x x f x
= =

 
= = 

 
∑ ∑tgk¡ ;k

= 
22 2

1

2
1

N

n

i i

i

x xf x
=

+ −∑  
22

1

1

N

n

i i

i

xf x
=

= −∑

;k 2
σ =

2

2

2 2=1

2
1 1 =1

1 1
N

N N N

n

i in n n
i

i i i i i i

i i i

f x

f x f x f x
− =

 
       − = −        
 

∑
∑ ∑ ∑
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vr% ekud fopyu σ = 

2

2

1 =1

1
N

N

n n

i i i i

i i

f x f x

−

−
 
 
 

∑ ∑ ... (3)

mnkgj.k 10 fuEufyf[kr caVu osQ fy, ekè;] izlj.k vkSj ekud fopyu Kkr dhft,%

oxZ 30-40 40-50 50-60 60-70 70-80 80-90 90-100

ckjackjrk     3     7         12     15          8        3           2

gy fn, x, vk¡dM+ksa ls fuEufyf[kr lkj.kh 15-9 cukrs gSaA

lkj.kh 15.9

oxZ ckjackjrk eè;&fcanq f
i
x

i
(x

i
– x )2 f

i
(x

i
– x )2

(f
i
) (x

i
)

30-40 3 35 105 729 2187

40-50 7 45 315 289 2023

50-60 12 55 660 49 588

60-70 15 65 975 9 135

70-80 8 75 600 169 1352

80-90 3 85 255 529 1587

90-100 2 95 190 1089 2178

50 3100 10050

vr% ( )xekè;  =

7

1

1 3100
62

N 50
i i

i

f x
=

= =∑

izlj.k (σ2) =

7
2

1

1
( )

N
i i

i

f x x
=

−∑

=
1

10050
50

×  = 201

vkSj ekud fopyu σ = 201  = 14.18
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mnkgj.k 11 fuEufyf[kr vk¡dM+ksa osQ fy, ekud fopyu Kkr dhft,%

x
i

3  8 13 18 23

f
i

7 10 15 10   6

gy ge vk¡dM+ksa ls fuEufyf[kr lkj.kh 15-10 cukrs gSa%

lkj.kh 15.10

x
i

f
i

f
i
x

i
x

i

2 f
i
x

i

2

3 7 21 9 63

8 10 80 64 640

13 15 195 169 2535

18 10 180 324 3240

23 6 138 529 3174

      48     614 9652

vc lw=k (3) }kjk

σ  = ( )
221

N
N

i i i if x f x−∑ ∑

=
21

48 9652 (614)
48

× −

=
1

463296 376996
48

−

=
1

293 77
48

.×  = 6.12

blfy,] ekud fopyu σ = 6.12

15.5.4. izlj.k o ekud fopyu Kkr djus osQ fy, y?kq fof/  (Shortcut method to find

variance and standard deviation) dHkh&dHkh ,d ckjackjrk caVu osQ izs{k.kksa x
i
 vFkok

fofHkUu oxks± osQ eè;eku  x
i
 osQ eku cgqr cM+s gksrs gSa rks ekè; rFkk izlj.k Kkr djuk dfBu gks

tkrk gS rFkk vf/d le; ysrk gSA ,sls ckjackjrk caVu] ftlesa oxZ&varjky leku gksa] osQ fy, in

fopyu fof/ }kjk bl izfØ;k dks ljy cuk;k tk ldrk gSA
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eku yhft, fd dfYir ekè; ‘A’ gS vkSj ekid ;k iSekus dks 
h

1
 xquk NksVk fd;k x;k gS

(;gk¡ h oxZ varjky gS)A eku ysa fd in fopyu ;k u;k pj y
i
 gSA

vFkkZr~
A

i

i

x
y

h

−
=   ;k  x

i
 = A + hy

i
... (1)

ge tkurs gSa fd 1

N

n

i i

i

f x

x
=

=

∑
... (2)

(1) ls  x
i
 dks (2) esa j[kus ij gesa izkIr gksrk gS

x  = 1

A )

N

n

i i

i

f ( hy

=

+∑

=
1 1

1
A

N

n n

i i i

i i

f h f y

= =

+
 
 
 
∑ ∑ = 

1 1

1

N
A

n n

i i i

i i

f h f y

= =

+
 
 
 
∑ ∑

= 1N
A

N N

n

i i

i

f y

. h =+

∑
       

1

N

n

i

i

f

=

=
 
 
 

∑D;ksafd

vr% x = A + h y ... (3)

vc] pj  x dk izlj.k]   
2 2

1

1
)

N

n

x i i

i

f ( x xσ
=

= −∑

=
2

1

1
(A A )

N

n

i i

i

f hy h y
=

+ − −∑ [(1) vkSj (3) }kjk]

=
2 2

1

1
( )

N

n

i i

i

f h y y
=

−∑

=

2
2

1

( )
N

n

i i

i

h
f y y

=

−∑ = h2  pj y
i 
dk izlj.k

vFkkZr~ 2

xσ =
22

yh σ

;k xσ = yhσ ... (4)
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(3) vkSj (4), ls gesa izkIr gksrk gS fd

xσ =

2

2

1 1

N
N

n n

i i i i

i i

h
f y f y

= =

 
−  
 

∑ ∑ ... (5)

vkb, mnkgj.k 11 osQ vk¡dM+ksa esa lw=k (5) osQ mi;ksx }kjk y?kq fof/ ls ekè;] izlj.k o ekud
fopyu Kkr djsaA

mnkgj.k 12  fuEufyf[kr caVu osQ fy, ekè;] izlj.k o ekud fopyu Kkr dhft,%

 oxZ 30-40 40-50 50-60 60-70 70-80 80-90 90-100

ckjackjrk 3 7 12 15 8 3 2

gy eku ysa dfYir ekè; A = 65 gSA ;gk¡ h = 10

fn, x, vk¡dM+ksa ls fuEufyf[kr lkj.kh 15-11 izkIr gksrh gSA

lkj.kh 15.11

oxZ ckjackjr eè;&fcanq y
i
= 

65

10

ix −
y

i

2 f
i  

y
i

f
i 
y

i

2

f
i

x
i

30-40 3 35 – 3 9 – 9 27

40-50 7 45 – 2 4 – 14 28

50-60 12 55 – 1 1 – 12 12

60-70 15 65 0 0 0 0

70-80 8 75 1 1 8 8

80-90 3 85 2 4 6 12

9 0-100 2 95 3 9 6 18

 N=50 – 15 105

blfy,
15

A 65 10 62
50 50

i if y
x h= + × = − × =

∑

izlj.k ( )2
2 22

N
2

N
i i

h
f y f yi iσ

 
= −∑ ∑ 

 

2020-21



392 xf.kr

= 
( )

2
10 2

50 105 ( 15)
2(50)

 × − −  

= 
1

[5250 225] 201
25

− =

vkSj ekud fopyu 201σ =    = 14.18

iz'ukoyh 15.2

iz'u 1 ls 5 rd osQ vk¡dM+ksa osQ fy, ekè; o izlj.k Kkr dhft,A

  1. 6, 7, 10, 12, 13, 4, 8, 12

  2. izFke n izko`Qr la[;k,¡

  3. rhu osQ izFke 10 xq.kt

  4. x
i

6 10 14 18 24 28 30

f
i

2 4 7 12 8 4 3

  5. x
i

92 93 97 98 102 104 109

f
i

3 2 3 2 6 3 3

  6. y?kq fof/ }kjk ekè; o ekud fopyu Kkr dhft,A

x
i

60 61 62 63 64 65 66 67 68

f
i

2 1 12 29 25 12 10 4 5

iz'u 7 o 8 esa fn, x, ckjackjrk caVu osQ fy, ekè; o izlj.k Kkr dhft,A

  7. oxZ 0-30 30-60 60-90 90-120 120-150 150-180 180-210

ckjackjrk 2 3 5 10 3 5 2

  8. oxZ 0-10 10-20 20-30 30-40 40-50

ckjackjrk 5 8 15 16 6
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  9. y?kq fof/ }kjk ekè;] izlj.k o ekud fopyu Kkr dhft,A

Å¡pkbZ 70-75 75-80 80-85 85-90 90-95 95-100 100-105105-110 110-115

(lseh esa)

cPpksa dh 3 4 7 7 15 9 6 6 3

la[;k

10. ,d fM”kkbu esa cuk, x, o`Ùkksa osQ O;kl (feeh esa) uhps fn, x, gSaaaA

 O;kl 33-36 37-40 41-44 45-48 49-52

 o`Ùkksa la[;k 15 17 21 22 25

o`Ùkksa osQ O;klksa dk ekud fopyu o ekè; O;kl Kkr dhft,A

[ laosQr igys vk¡dM+ksa dks lrr cuk ysaA oxks± dks  32.5-36.5, 36.5-40.5, 40.5-44.5, 44.5 - 48.5,

48.5 - 52.5 ysa vkSj fiQj vkxs c<+sa ]

15.6 ckjackjrk caVuksa dk fo'ys"k.k (Analysis of Frequency Distributions)

bl vè;k; osQ iwoZ vuqHkkxksa esa geus izdh.kZu dh oqQN ekiksa osQ ckjs esa i<+k gSA ekè; o ekud
fopyu dh ogh bdkbZ gksrh gS ftlesa vk¡dM+s fn, x, gksrs gSaA tc gesa nks fofHkUu bdkb;ksa okys
caVuksa dh rqyuk djuh gks rks osQoy izdh.kZu dh ekiksa dh x.kuk gh i;kZIr ugha gksrh gS vfirq ,d
,slh eki dh vko';drk gksrh gS tks bdkbZ ls Lora=k gksA bdkbZ ls Lora=k] fopj.k dh eki dks
fopj.k xq.kkad (coefficient of variation) dgrs gSa vkSj C.V. }kjk n'kkZrs gSaA

fopj.k xq.kkad dks fuEufyf[kr izdkj ls ifjHkkf"kr djrs gSa%

100C.V.
x

σ
= × , 0≠x

;gk¡ σ vkSj x Øe'k% vk¡dM+ksa osQ ekud fopyu rFkk ekè; gSaA
nks  Ükà[kykvksa esa fopj.k dh rqyuk osQ fy, ge izR;sd  Ükà[kyk dk fopj.k xq.kkad Kkr djrs

gSaA nksuksa esa ls cM+s fopj.k xq.kkad okyh  Ükà[kyk dks vf/d fopj.k ;k fc[kjko okyh  Ükà[kyk dgrs
gSaA de fopj.k xq.kkad okyh  Ükà[kyk dks nwljh ls vf/d laxr (consistent) dgrs gSaA

15.6.1 nks leku ekè; okys ckjackjrk caVuksa dh rqyuk   (Comparison of two frequency

distributions with same mean)    eku ysa  
1x rFkk σ

1
igys caVu osQ ekè; rFkk ekud

fopyu gSa vkSj 
2x rFkk  σ

2
 nwljs caVu ossQ ekè; vkSj ekud fopyu gSaA
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rc C.V. (igyk caVu) = 100
1

1 ×
x

σ

vkSj C.V. (nwljk caVu) = 100
2

2
×

x

σ

fn;k gS
1x = 

2x  = x  (eku ysa)

blfy, C.V. (igyk caVu) = 1001 ×
x

σ
... (1)

vkSj C.V. (nwljk caVu) = 1002 ×
x

σ
... (2)

(1) vkSj (2) ls ;g Li"V gS fd nksuksa C.V. dh rqyuk σ
1
 vkSj σ

2
 osQ vk/kj ij gh dh tk ldrh

gSA vr% ge dg ldrs gSa fd leku ekè; okyh  Ükà[kykvksa esa ls vf/d ekud fopyu (;k
izlj.k) okyh  Ükà[kyk  dks vf/d iz{ksfir dgk tkrk gSA lkFk gh NksVh ekud fopyu (;k izlj.k)
okyh  Ükà[kyk dks nwljh dh vis{kk vf/d laxr dgk tkrk gSA

vkb, fuEufyf[kr mnkgj.k ysaA

mnkgj.k 13 nks dkj[kkuksa A rFkk B esa deZpkfj;ksa dh la[;k vkSj muosQ osru uhps fn, x, gSaA
A B

deZpkfj;ksa dh la[;k 5000 6000

vkSlr ekfld osru 2500 # 2500 #

osruksa osQ caVu dk izlj.k 81 100

O;fDrxr osruksa esa fdl dkj[kkus A vFkok B esa vf/d fopj.k gS\

gy dkj[kkus A esa osruksa osQ caVu dk izlj.k (σ
1

2) = 81

blfy,] dkj[kkus A esa osruksa osQ caVu dk ekud fopyu (σ
1
) = 9

lkFk gh dkj[kkus B esa osruksa osQ caVu dk izlj.k (σ
2

2) = 100

blfy,] dkj[kkus B esa osruksa osQ caVu dk ekud fopyu (σ
2
) = 10

D;ksafd] nksuksa dkj[kkuksa esa vkSlr (ekè;) osru leku gS vFkkZr 2500 # gS] blfy, cM+s ekud
fopyu okys dkj[kkus esa vf/d fc[kjko ;k fopyu gksxkA vr% dkj[kkus B esa O;fDrxr osruksa
esa vf/d fopj.k gSA
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mnkgj.k 14 nks osruksa dk fopj.k xq.kkad 60 rFkk 70 gS vkSj muosQ ekud fopyu Øe'k% 21
vkSj 16 gSA muosQ ekè; D;k gSa\

gy fn;k gS C.V. (igyk caVu) = 60, 
1σ = 21

C.V. (nwljk caVu) = 70, 
2σ  = 16

eku ysa 
1x vkSj 

2x Øe'k% igyh o nwljh caVu osQ ekè; gS] rc

C.V. (igyk caVu) = 
1

1

x

σ
× 100

blfy, 60 = 1

1

21 21
100   100 35

60
x

x
× = × =; k

vkSj C.V. (nwljh caVu) = 
2

2

x

σ
×100

vFkkZr~ 70 = 2

2

16 16
100 100 22.85

70
x

x
× = × =; k

vr% 1x  = 35 vkSj 2x = 22-85

mnkgj.k 15 d{kk 11 osQ ,d lsD'ku esa Nk=kksa dh Å¡pkbZ rFkk Hkkj osQ fy, fuEufyf[kr ifjdyu
fd, x, gSa%

Å¡pkbZ Hkkj
ekè; 162.6 lseh 52.36 fdxzk-
izlj.k 127.69 lseh2 23.1361 fdxzk-2

D;k ge dg ldrs gSa fd Hkkjksa esa Å¡pkbZ dh rqyuk esa vf/d fopj.k gS\

gy fopj.kksa dh rqyuk osQ fy, gesa fopj.k xq.kkadksa dh x.kuk djuh gSA
fn;k gS Å¡pkb;ksa esa izlj.k = 127.69 lseh2

blfy, Å¡pkb;ksa dk ekud fopyu = 127.69cm = 11.3 lseh

iqu% Hkkjksa esa izlj.k = 23.1361 fdxzk-2

blfy, Hkkjksa dk ekud fopyu = 23.1361  fdxkz -  = 4.81 fdxzk-

vc] Å¡pkb;ksa dk fopj.k xq.kkad 100= ×
ekud fopyu

ekè;
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=
11.3

100 6.95
162.6

× =

vkSj Hkkjksa dk fopj.k xq.kkad =
4 81

100
52 36

.

.
× = 9.18

Li"Vr;k  Hkkjksa dk fopj.k xq.kkad Å¡pkb;ksa osQ fopj.k xq.kkad ls cM+k gSA
blfy, ge dg ldrs gSa fd Hkkjksa esa Å¡pkb;ksa dh vis{kk vf/d fopj.k gSA

iz'ukoyh 15.3

1. fuEufyf[kr vk¡dM+ksa ls crkb, fd A ;k B esa ls fdl esa vf/d fc[kjko gS%

vad 10-20 20-30 30-40 40-50 50-60 60-70 70-80

lewg A 9 17 32 33 40 10 9

lewg B 10 20 30 25 43 15 7

2. 'ks;jksa X vkSj Y osQ uhps fn, x, ewY;ksa ls crkb, fd fdl osQ ewY;ksa esa vf/d fLFkjrk gS\

X 35 54 52 53 56 58 52 50 51 49

Y 108 107 105 105 106 107 104 103 104 101

3. ,d dkj[kkus dh nks iQeks± A vkSj B, osQ deZpkfj;ksa dks fn, ekfld osru osQ fo'ys"k.k dk
fuEufyf[kr ifj.kke gSa%

iQeZ  A iQeZ  B

osru ikus okys deZpkfj;ksa dh la[;k 586 648

ekfld osruksa dk ekè; 5253 # 5253 #

osruksa osQ caVuksa dk izlj.k 100 121

(i) A vkSj B esa ls dkSu lh iQeZ vius deZpkfj;ksa dks osru osQ :i esa vf/d jkf'k
nsrh gS\

(ii) O;fDrxr osruksa esa fdl iQeZ  A ;k B, esa vf/d fopj.k gS?
4. Vhe A }kjk ,d l=k esa [ksys x, iqQVcky eSpksa osQ vk¡dM+s uhps fn, x, gSa%

fd, x, xksyksa dh la[;k 0 1 2 3 4

eSapks dh la[;k 1 9 7 5 3
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Vhe B, }kjk [ksys x, eSpksa esa cuk, x, xksyksa dk ekè; 2 izfr eSp vkSj xksyksa dk ekud
fopyu 1-25 FkkA fdl Vhe dks vf/d laxr (consistent)le>k tkuk pkfkg,\

5. ipkl ouLifr mRiknksa dh yackbZ x (lseh esa) vkSj Hkkj y (xzke esa) osQ ;ksx vkSj oxks± osQ ;ksx
uhps fn, x, gSa%

212
50

1

=∑
=i

ix ,  

50
2

1

902.8i

i

x
=

=∑ ,  261
50

1

=∑
=i

iy , 

50
2

1

1457.6i

i

y
=

=∑

yackbZ ;k Hkkj esa fdlesa vf/d fopj.k gS\

fofo/ mnkgj.k

mnkgj.k 16 20 izs{k.kksa dk izlj.k 5 gSA ;fn izR;sd izs{k.k dks 2 ls xq.kk fd;k x;k gks rks izkIr
izs{k.kksa dk izlj.k Kkr dhft,A

gy eku yhft, fd izs{k.k x
1
, x

2
, ..., x

20
 vkSj x  mudk ekè; gSA fn;k x;k gS izlj.k = 5 vkSj

n = 20. ge tkurs gSa fd

izlj.k 2

20
2

1

1
( )i

i

x x
n

σ
=

= −∑ , vFkkZr~ 
20

2

1

1
5 ( )

20
i

i

x x
=

= −∑

;k ∑
=

−
20

1

2)(
i

i xx = 100 ... (1)

;fn izR;sd izs{k.k dks 2 ls xq.kk fd;k tk,] rks ifj.kkeh iszs{k.k  y
i 
, gSaA

Li"Vr;k y
i
 = 2x

i
 vFkkZr~ x

i
 = i

y
2

1

blfy, ∑∑
==

==
20

1

20

1

2
20

11

i

i

i

i
xy

n
y =  ∑

=

20

120

1
.2

i

i
x

vFkkZr~ y = 2 x    or   x = y
2

1

 x
i
 vkSj x  osQ eku (1) esa izfrLFkkfir djus ij gesa izkIr gksrk gSA

220

1

1 1
100

2 2
i

i

y y
=

 
− = 

 
∑ , vFkkZr~ ∑

=

=−
20

1

2 400)(
i

i
yy

vr% u, isz{k.kksa dk izlj.k  = 
21

400 20 2 5
20

× = = ×
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AfVIi.kh  ikBd è;ku nsa fd ;fn izR;sd izs{k.k dks k, ls xq.kk fd;k tk,] rks u, cus izs{k.kksa

dk izlj.k] iwoZ izlj.k dk k2 xquk gks tkrk gSA

mnkgj.k 17 ik¡p izs{k.kksa dk ekè; 4-4 gS rFkk mudk izlj.k 8-24 gSA ;fn rhu izs{k.k 1] 2 rFkk

6 gSa] rks vU; nks izs{k.k Kkr dhft,A

gy ekuk 'ks"k nks izs{k.k x rFkk y gSaA

blfy,]  Ükà[kyk 1, 2, 6, x,  y gSA

vc] ekè; x  = 4.4 = 
1 2 6

5

x y+ + + +

;k 22 =  9 + x + y

blfy, x + y = 13 ... (1)

lkFk gh izlj.k = 8.24 = 
2

5

1

)(
1

xx
n i

i∑
=

−

vFkkZr~ 8.24 ( ) ( ) ( ) ( )
2 2 2 22 21

3.4 2.4 1.6 2 4.4 ( ) 2 4.4
5

x y x y = + + + + − × + + ×
 

;k 41.20 = 11.56 + 5.76 + 2.56 + x2 + y2 –8.8 × 13 + 38.72

blfy, x2 + y2  = 97 ... (2)

ysfdu (1) ls, gesa izkIr gksrk gS

x2 + y2  + 2xy = 169 ... (3)

(2) vkSj (3), ls gesa izkIr gksrk gS

2xy = 72 ... (4)

(2) esa ls (4), ?kVkus ij]

x2 + y2  –  2xy = 97 – 72  vFkkZr~  (x – y)2 = 25

;k x – y = ± 5 ... (5)

vc (1) vkSj (5) ls] gesa izkIr gksrk gS

x = 9, y = 4 tc x – y = 5

;k x = 4, y = 9 tc x – y = – 5

vr% 'ks"k nks izs{k.k 4 rFkk 9 gSaA

mnkgj.k 18 ;fn izR;sd izs{k.k  x
1
, x

2
, ...,x

n 
dks ‘a’, ls c<+k;k tk, tgk¡ a ,d ½.kkRed ;k

/ukRed la[;k gS] rks fn[kkb, fd izlj.k vifjofrZr jgsxkA
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gy eku ysa izs{k.k x
1
, x

2
, ...,x

n 
dk ekè; x gS] rks mudk izlj.k

2)(
1

1

2

1 xx
n

n

i

i∑
=

−=σ }kjk fn;k tkrk gSA

;fn izR;sd izs{k.k esa a  tksM+k tk, rks u, izs{k.k gksaxs

y
i
 = x

i
 + a ... (1)

eku yhft, u, izs{k.kksa dk ekè; y  gS rc

y  =
1 1

1 1
( )

n n

i i

i i

y x a
n n= =

= +∑ ∑

=
1 1

1 n n

i

i i

x a
n = =

 
+ 

 
∑ ∑ = ax

n

na
x

n

n

i

i
+=+∑

=1

1

vFkkZr~ y = x + a ... (2)

vr% u, izs{k.kksa dk izlj.k

2

2σ  =
2

1

1
( )

n

i

i

y y
n =

−∑ = 
2)(

1

1

axax
n

n

i

i −−+∑
=

    ((1) vkSj (2)osQ mi;ksx ls)

=
2

1

1
( )

n

i

i

x x
n =

−∑ = 
2

1σ

vr% u, izs{k.kksa dk izlj.k ogh gS tks ewy izs{k.kksa dk FkkA

AfVIi.kh   è;ku nhft, fd izs{k.kksa osQ fdlh lewg esa izR;sd izs{k.k esa dksbZ ,d la[;k tksM+us
vFkok ?kVkus ij izlj.k vifjofrZr jgrk gSA

mnkgj.k 19 ,d fo|kFkhZ us 100 izs{k.kksa dk ekè; 40 vkSj ekud fopyu 5-1 Kkr fd;k] tcfd
mlus xyrh ls izs{k.k 40 osQ LFkku ij 50 ys fy;k FkkA lgh ekè; vkSj ekud fopyu D;k gS\

gy fn;k gS] izs{k.kksa dh la[;k (n) = 100

xyr ekè;  ( x ) = 40,

xyr ekud fopyu  (σ ) = 5.1
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ge tkurs gSa fd  ∑
=

=
n

i

ix
n

x
1

1

vFkkZr~
100

1

1
40

100
i

i

x
=

= ∑   ;k    

100

1

i

i

x
=

∑ = 4000

vFkkZr~ isz{k.kksa dk xyr ;ksx = 4000

vr% isz{k.kksa dk lgh ;ksx = xyr ;ksx  –50 +40

= 4000 – 50 + 40 = 3990

blfy, lgh ekè;  =
3990

100 100
=

lgh ; kxs
= 39.9

lkFk gh ekud fopyu σ =

2

2

2
1 1

1 1n n

i i

i i

x x
n n= =

 
−  

 
∑ ∑

= ( )2

1

21
xx

n

n

i

i −∑
=

vFkkZr~ 5.1 = 
2 2

1

1
(40)

100

n

i

i

x
=

−× ∑xyr

;k 26.01 = 
2

1

1
 

100

n

i

i

x
=

× ∑xyr – 1600

blfy, 2

1

n

i

i

x
=

∑xyr = 100 (26.01 + 1600)  = 162601

vc lgh   
2

1

n

i

i

x
=

∑ = xyr  ∑
=

n

i

i
x

1

2

– (50)2 + (40)2

         = 162601 – 2500 + 1600 =  161701

blfy, lgh ekud fopyu

= 

2

2
( )

i
x

n
−

∑lgh
lgh ekè;
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= 
2161701

(39 9)
100

.−

= 1617 01 1592 01. .− = 25   =  5

vè;k; 15 ij fofo/ iz'ukoyh

1. vkB isz{k.kksa dk ekè; rFkk izlj.k Øe'k% 9 vkSj 9-25 gSaA ;fn buesa ls N% izs{k.k 6] 7] 10]

12] 12 vkSj 13 gSa] rks 'ks"k nks isz{k.k Kkr dhft,A

2. lkr izs{k.kksa dk ekè; rFkk izlj.k Øe'k% 8 rFkk 16 gSaA ;fn buesa ls ik¡p izs{k.k 2] 4] 10]

12] 14 gSa rks 'ks"k nks isz{k.k Kkr dhft,A

3. N% isz{k.kksa dk ekè; rFkk ekud fopyu Øe'k% 8 rFkk 4 gSaA ;fn izR;sd isz{k.k dks rhu ls

xq.kk dj fn;k tk, rks ifj.kkeh izs{k.kksa dk ekè; o ekud fopyu Kkr dhft,A

4. ;fn n izs{k.kksa x
1
, x

2
, ...,x

n
 dk ekè; x rFkk izlj.k σ2 gSa rks fl¼ dhft, fd izs{k.kksa ax

1
,

ax
2
, ax

3
, ...., ax

n
  dk ekè; vkSj izlj.k Øe'k%  a x  rFkk  a2σ2 (a ≠ 0) gSaA

5. chl izs{k.kksa dk ekè; rFkk ekud fopyu Øe'k% 10 rFkk 2 gSaA tk¡p djus ij ;g ik;k x;k

fd izs{k.k 8 xyr gSA fuEu esa ls izR;sd dk lgh ekè; rFkk ekud fopyu Kkr dhft, ;fn

(i) xyr izs{k.k gVk fn;k tk,A

(ii) mls 12 ls cny fn;k tk,A

6. ,d d{kk osQ ipkl Nk=kksa }kjk rhu fo"k;ksa xf.kr] HkkSfrd 'kkL=k o jlk;u 'kkL=k eas izkIrkadksa

dk ekè; o ekud fopyu uhps fn, x, gaS%

fo"k; xf.kr HkkSfrd jlk;u

ekè; 42 32 40.9

ekud fopyu 12 15 20

fdl fo"k; esa lcls vf/d fopyu gS rFkk fdlesa lcls de fopyu gS\

7. 100 isz{k.kksa dk ekè; vkSj ekud fopyu Øe'k% 20 vkSj 3 gSaA ckn esa ;g ik;k x;k fd

rhu izs{k.k 21] 21 rFkk 18 xyr FksA ;fn xyr isz{k.kksa dks gVk fn;k tk, rks ekè; o ekud

fopyu Kkr dhft,A
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lkjka'k

® izdh.kZu dh eki vk¡dM+ksa esa fc[kjko ;k fopj.k dh ekiA ifjlj] prqFkZd fopyu]
ekè; fopyu o ekud fopyu izdh.kZu dh eki gSaA
ifjlj = vf/dre ewY; & U;wure ewY;

® voxhZo`Qr vk¡dM+ksa dk ekè; fopyu

( ) ( )– – M
M.D. ( ) , M.D. (M)

N

i ix x x
x

n
= =
∑ ∑

tgk¡ x = ekè; vkSj M = ekfè;dk
® oxhZo`Qr vk¡dM+ksa dk ekè; fopyu

( ) ( )– – M
M.D. ( ) , M.D. (M) , N

N N

i i i i

i

f x x f x
x f= = =

∑ ∑
∑tgk¡

® voxhZo`Qr vk¡dM+ksa dk izlj.k vkSj ekud fopyu

( )
22 21 1

, ( )
N

i i if x x x x
n

σ σ= = − = −∑ ∑

® vlrr ckjackjrk caVu dk izlj.k rFkk ekud fopyu

( ) ( )
2 22 1 1

,
N N

i i i if x x f x xσ σ= − = −∑ ∑

® lrr ckjackjrk caVu dk izlj.k rFkk ekud fopyu

( ) ( )
222 21 1

, N
N N

i i i i i if x x f x f xσ σ= − = −∑ ∑ ∑

® izlj.k vkSj ekud fopyu Kkr djus dh y?kq fof/

( )
22 2

2
N

N
i i i i

h
f y f y = −  ∑ ∑σ , ( )2 2

N
N

i i i i

h
f y f y−∑ ∑σ

tgk¡ 
Ai

i

x
y

h

−
=

® fopj.k xq.kkad C.V. 100, 0.x
x

= × ≠
σ

® leku ekè; okyh  Ükà[kykvksa esa NksVh ekud fopyu okyh  Ükà[kyk vf/d laxr ;k de
fopj.k okyh gksrh gSA
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,sfrgkfld i`"BHkwfe

lkaf[;dh dk mn~Hko ySfVu 'kCn ‘status’ ls gqvk gS ftldk vFkZ ,d jktuSfrd jkT; gksrk
gSA blls irk yxrk gS fd lkaf[;dh ekuo lH;rk ftruh iqjkuh gSA 'kk;n o"kZ  3050 bZ-iw-
esa ;wuku esa igyh tux.kuk dh xbZ FkhA Hkkjr esa Hkh yxHkx 2000 o"kZ igys iz'kklfud vk¡dM+s
,df=kr djus dh oqQ'ky iz.kkyh FkhA fo'ks"kr% panzxqIr ekS;Z (324&300 bZ-iw-) osQ jkT; dky
esa dkSfVY; (yxHkx 300 bZ-iw-)osQ vFkZ'kkL=k esa tUe vkSj e`R;q osQ vk¡dM+s ,df=kr djus dh
iz.kkyh dk mYys[k feyk gSA vdcj osQ 'kkludky esa fd, x;s iz'kklfud losZ{k.kksa dk o.kZu
vcqyiQt+y }kjk fyf[kr iqLrd vkbus&vdcjh es fn;k x;k gSA

yanu osQ osQIVu John Graunt (1620&1675) dks muosQ }kjk tUe vkSj e`R;q dh
lkaf[;dh osQ vè;;u osQ dkj.k mUgsa tUe vkSj e`R;q lakf[;dh dk tud ekuk tkrk gSA
Jacob Bernoulli (1654&1705) us 1713 es izdkf'kr viuh iqLrd Ars Conjectandi  esa
cM+h la[;kvksa osQ fu;e dks fy[kk gSA

lkaf[;dh dk lS¼kafrd fodkl l=kgoha 'krkCnh osQ nkSjku [ksyksa vkSj la;ksx ?kVuk osQ
fl¼kar osQ ifjp; osQ lkFk gqvk rFkk blosQ vkxs Hkh fodkl tkjh jgkA ,d vaxzs”k Francis

Galton (1822&1921) us tho lkaf[;dh (Biometry) osQ {ks=k esa lkaf[;dh fof/;ksa osQ
mi;ksx dk ekxZ iz'kLr fd;kA Karl Pearson (1857&1936) us dkbZ oxZ ijh{k.k (Chi

square test) rFkk baXySaM esa lkaf[;dh iz;ksx'kkyk dh LFkkiuk osQ lkFk lkaf[;dh; vè;;u
osQ fodkl esa cgqr ;ksxnku fn;k gSA

Sir Ronald a. Fisher (1890&1962) ftUgsa vk/qfud lkaf[;dh dk tud ekuk tkrk
gS] us bls fofHkUu {ks=kksa tSls vuqokaf'kdh] tho&lkaf[;dh] f'k{kk] o`Qf"k vkfn esa yxk;kA

— vvvvv —
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