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  cwiNvZ, ew¼gZv I m~PjZv 
Moments, Skewness and Kurtosis 

 

 
 

f‚wgKv 
MYmsL¨v wb‡ek‡bi †K› ª̀xq cÖeYZv I we Í̄vi cwigvc m¤ú‡K© c~‡e©i Aa¨v‡q we Í̄vwiZ Av‡jvPbv K‡iwQ| G BDwb‡U 
Avgiv †Kv‡bv MYmsL¨v wb‡ek‡bi cÖK…wZ AviI Rvbvi Rb¨ AviI fv‡jvfv‡e wKQy ˆewkó¨ †hgbÑ ew¼gZv I m~PjZv 
m¤̂‡Ü Av‡jvPbv Kie| ew¼gZv  m~PjZvi cwigvc wbY©‡qi cwiNvZ bvgK Aci GKwU cwigv‡ci mvnvh¨ †bqv nq| 
 

 

 
BDwbU mgvwßi mgq   BDwbU mgvwßi m‡e©v”P mgq ỳB mßvn 

G BDwb‡Ui cvVmg~n 
cvV-7.1:  cwiNvZ 
cvV-7.2:  cwiNvZ wbY©q c×wZ 
cvV-7.3:   ew¼gZv I Gi cÖKvi‡f` 
cvV-7.4 :  ew¼gZvi cwigvc 
cvV-7.5 :  m~PjZv 
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 cwiNvZ  
(Moments) 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  
• cwiNvZ Gi msÁv cvi‡eb; 

• cwiNv‡Zi cÖKvi‡f` m¤ú‡K© ej‡Z cvi‡eb; 

• wewfbœ cÖKvi cwiNv‡Zi g‡a¨ m¤úK© wbY©q Ki‡Z cvi‡eb| 
 
cwiNvZ (Moment) 
†Kvb Z_¨ mvwii cÖwZwU gvb n‡Z †h †Kv‡bv GKwU aªæeK ev MvwYwZK M‡oi e¨eavb †bqv nq| cÖwZwU e¨eavb GKB 
NvZ wb‡q G‡`i mgwó‡K Z_¨ msL¨v Øviv fvM Ki‡j †h gvb cvIqv hvq Zv‡KB cwiNvZ ev Moment e‡j| 

wb‡¤œ cwiNv‡Zi msÁvi MvwYwZK iƒc Ges cÖKvi‡f` m¤ú‡K© Av‡jvPbv Kiv n‡jv Ges cwimsL¨v‡b mvaviYZ cÖ_g, 
wØZxq I Z…Zxq Ges PZz_© cwiNvZ eûjfv‡e e¨eüZ nq| cieZx© cwiNvZ¸‡jv (5g, 6ô, ---) e¨envi nq bv 
ej‡jB P‡j, G Aa¨v‡q cÖ_g PviwU cwiNv‡Zi g‡a¨ Av‡jvPbv mxgve× ivLv n‡q‡Q|  

cwiNv‡Zi cÖKvi‡f` (Types of Moment) :  
web¨v‡mi wewfbœ we› ỳ n‡Z cwiNvZ wbY©q Kiv nq| MvwYwZK Mo n‡Z msÁvwqZ cwiNvZ¸wj‡K †kvwaZ ev †K› ª̀xq 
cwiNvZ e‡j| MvwYwZK Mo e¨ZxZ Ab¨ †h †Kvb we› ỳ n‡Z msÁvwqZ cwiNvZ¸wj‡K A‡kvwaZ cwiNvZ e‡j| ZvB 
†Kvb web¨v‡mi cwiNvZ mvaviYZ: ỳBfv‡e msÁvwqZ Kiv hvq|  

cwiNv‡Zi msÁvi Dci wfwË K‡i G‡K cÖavbZ ỳÕfv‡M fvM Kiv hvq| h_v: (1) A‡kvwaZ ev KuvPv cwiNvZ (Raw 

Moments); (2) †kvwaZ ev †K› ª̀xq cwiNvZ (Central Moments); MvwYwZK Mo n‡Z|  

(1) A‡kvwaZ ev KuvPv cwiNvZ (Raw moments) : †Kvb Z_¨ mvwi ev mviYxi wewfbœ gvb †_‡K MvwYwZK Mo 
e¨ZxZ Ab¨ †Kv‡bv aªæeK n‡Z wePz¨wZ wb‡q cwiNvZ wbY©q Ki‡j Zv‡K KuvPv ev A‡kvwaZ cwiNvZ e‡j|  

A‡kvwaZ cwiNvZ MÖxK Aÿi rµ′ = [1,2,3.4] Ges D”PviY (wgD r cÖvBg ev W¨vk) Øviv cÖKvk Kiv nq ] r Gi gvb 
1 emv‡bv n‡j 1µ ′  n‡e Ges Bnv cÖ_g KuvPv cwNvZ n‡e| Abyiƒc fv‡e r = 2, 3, 4 ev Ab¨ wKQz n‡j ZZ Zg KuvPv 
cwiNvZ ejv n‡e|  

†h †Kvb aªæeK msL¨v (a) n‡Z, 
i) A‡kÖwYK…Z Z‡_¨i †ÿ‡Î: awi †Kvb GKwU PjK x Gi n msL¨K gvb h_vµ‡g x1, x2, ----xn Ges Mo e¨wZZ †Kvb 

GKwU msL¨v a(x≠a) n‡j- 
n

ax
r

r

∑ −
=′

)( 1µ -----------(i)     [ r = 1, 2, 3, 4]  

GLb Dc‡ii m~ÎwU‡Z r = 1, 2, 3 Ges 4 emv‡j cvB- 

r =1 n‡j 1g A‡kvwaZ cwiNvZ, 
n

ax∑ −
=′

)( 1

1µ ;   

r = 2 n‡j 2q A‡kvwaZ cwiNvZ, 
n

ax∑ −
=′

2

1

2

)(
µ ;   

cvV-7.1 
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r = 3 n‡j 3q A‡kvwaZ cwiNvZ, ;
)( 3

1

3
n

ax∑ −
=′µ   

4=r n‡j 4_© A‡kvwaZ cwiNvZ 
n

ax∑ −
=′

4

1

4

)(
µ ; 

D‡jøL¨ Dc‡ii cwiNvZ¸‡jv †Kvb GKwU msL¨v (MvwYwZK Mo e¨wZZ) a †_‡K wbY©xZ nq GRb¨ D³ cwiNvZ 
¸‡jv‡K a †_‡K wbY©xZ ev ‘a’ †_‡K gvcv ev ‘a’ Gi mv‡c‡ÿ wbYx©Z cwiNvZ ejv nq| †hgb a =5 n‡j, 5 †_‡K 
wbYx©Z ev gvcv cwiNvZ ejv nq| a = 0 n‡j, 0 †_‡K wbY©xZ cwiNvZ ej nq| 

ii) †kÖwYK…Z Z‡_¨i †ÿ‡Î : aiv hvK †Kv‡bv MYmsL¨v wb‡ek‡bi n msL¨K gvb ev †kÖwYi ga¨gvb h_vµ‡g x1, x2, 

.....xn Ges G‡`i mswkøó MYmsL¨v f1, f2,.....,fn I Gi MvwYwZK Mo x  MvwYwZK Mo e¨wZZ †h †Kvb GKwU msL¨v 

)( axa ≠  Ges Nf
n

i

i =∑
=1

 n‡j  

N

axf r

ii

r

∑ −
=′

)(
µ -----------(ii)       [ r = 1, 2, 3, 4]  GLb,  

r =1 n‡j cÖ_g A‡kvwaZ cwiNvZ,  
N

axf ii∑ −
=′

)(
1µ ; 

r = 2 n‡j wØZxq A‡kvwaZ cwiNvZ, 
N

axf ii∑ −
=′

2

2

)(
µ ; 

r= 3 n‡j PZz_©K A‡kvwaZ cwiNvZ, 
N

axf ii∑ −
=′

3

3

)(
µ ; 

r= 4 n‡j PZz_©K A‡kvwaZ cwiNvZ, 
N

axf ii∑ −
=′

4

4

)(
µ ; 

GKwU welq D‡jøL Kiv cÖ‡qvRb †h hw` Dc‡ii A‡kvwaZ cwiNv‡Z †h †Kvb GKwU msL¨v a Gi ’̄‡j k~b¨ aiv nq 
Z‡e Zv‡K g~j we› ỳi mv‡c‡ÿ cwiNvZ ejv nq|  

(2) †kvwaZ ev †K› ª̀xq cwiNvZ (Central Moments): †Kvb wb‡ek‡bi ev mvwii wewfbœ gvb †_‡K MvwYwZK M‡oi 
wePz¨wZ wb‡q cwiNvZ wbY©q Ki‡Z n‡j Zv‡K †K› ª̀xq ev †kvwaZ cwiNvZ e‡j|  

†K› ª̀xq cwiNvZ Ab¨vb¨ cwiNv‡Zi b¨vq cÖ_g PviwU we‡kl fv‡e e¨eüZ nq Ges 1µ , 2µ , 3µ , 4µ  Øviv h_vµ‡g 
cÖ_g PviwU †K› ª̀xq cwiNvZ cÖKvk Kiv nq|  

i) A‡kÖwYK…Z Z‡_¨i †ÿ‡Î: aiv hvK †Kvb GKwU PjK x Gi n msL¨K gvb h_vµ‡g x1, x2, ----, xn Ges Gi 
MvwYwZK Mo x  n‡jÑ 

 ‘r’ Zg †K› ª̀xq cwiNvZ 
n

xx
r

i

r

∑ −
=

)(
µ  -----------(iii)  [ r = 1, 2, 3,4] 

GLb  r = 1 n‡j cÖ_g †K› ª̀xq cwiNvZ, 
n

xxi∑ −
=

)(
1µ = 0 

 r = 2 n‡j wØZxq †K› ª̀xq cwiNvZ, 
n

xxi∑ −
=

2

2

)(
µ  = †f`vsK 
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 r = 3 n‡j Z…Zxq †K› ª̀xq cwiNvZ, 
n

xxi∑ −
=

3

3

)(
µ  

 r = 4 n‡j PZz_© †K› ª̀xq cwiNvZ, 
n

xxi∑ −
=

4

4

)(
µ  

ii) †kÖwYK…Z (wew”Qbœ ev Awew”Qbœ MYmsL¨v mviYx) Z‡_¨i †ÿ‡Î : aiv hvK, †Kv‡bv GKwU MYmsL¨v mviYxi †kÖYxi 
ga¨gvb n‡jv x1, x2, x3, -----xn Ges G‡`i mswkøó MYmsL¨v h_vµ‡g f1, f2, ....., fn I Gi MvwYwZK Mo x  †hLv‡b 

∑
=

=
n

i

i Nf
1

 n‡jÑ 

 ‘r’ Zg †K› ª̀xq cwiNvZ 
N

xxf
r

ii

r

∑ −
=

)(
µ  -----------(iv)         [ r = 1, 2, 3,4] 

GLb  r = 1 n‡j cÖ_g †K› ª̀xq cwiNvZ, 1µ = 
N

xxf ii∑ − )(
 = 0  

 r = 2 n‡j wØZxq †K› ª̀xq cwiNvZ, 
N

xxf ii∑ −
=

2

2

)(
µ = †f`vsK 

 r = 3 n‡j Z…Zxq †K› ª̀xq cwiNvZ, 
N

xxf ii∑ −
=

3

3

)(
µ  

 r = 4 n‡j PZz_© †K› ª̀xq cwiNvZ, 
N

xxf ii∑ −
=

4

4

)(
µ  

 
†kvwaZ ev †K› ª̀xq cwiNvZ I A‡kvwaZ cwiNv‡Zi g‡a¨ m¤úK©  
(Relation between Central moments and Raw moments):  
cÖ_g PviwU †kvwaZ ev †K› ª̀xq cwiNvZ‡K A‡kvwaZ ev KuvPv cwiNv‡Zi gva¨‡g cÖKvk  
wb‡¤œ cÖ_g PviwU †kvwaZ ev †K› ª̀xq cwiNvZ‡K A‡kvwaZ ev KuvPv cwiNv‡Zi gva¨‡g cÖKvk Kiv nj:  

01 =µ  

2

122 µµµ ′−′=  

3

1133 23 µµµµ ′+′−′=  

4

1

2

121344 3.6.4 µµµµµµµ ′−′′+′′−′=  
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 cwiNvZ wbY©q c×wZ  
(Determining Procedure of Moment's) 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  
• cwiNvZ wbY©q c×wZ m¤ú‡K© ej‡Z cvi‡eb; 
• cwiNv‡Zi ms‡kvabx Ki‡Z cvi‡eb; 
• g~j I †¯‹‡ji Dci cwiNv‡Zi cÖfve m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 
cwiNvZ wbY©q c×wZ t 
†Kvb Pj‡Ki wKsev Pj‡Ki MYmsL¨v wb‡ek‡b mvaviYZ: PviwU cwiNvZ t µ′

1
 , µ

2
 , µ

3
  Ges µ

4
  †ewk e¨eüZ 

n‡q _v‡K| µ′1 (Pj‡Ki Mo)  Ges µ2 (Pj‡Ki †f`vsK)  Gi wbY©q c×wZ Av‡M Av‡jvwPZ n‡q‡Q|  

cÖ_‡g A‡kvwaZ cwiNvZ µ′
1
, µ′

2
, µ′

3
 Ges µ′4 (m~Îmg~n c~‡e© †`Iqv Av‡Q) wbY©q Ki‡Z n‡e|  

A‡kvwaZ cwiNv‡Zi mvnv‡h¨ cvV-7.1 Gi m~‡Îi mvnv‡h¨ †K› ª̀xq cwiNvZ µ
1

 ,µ
2

 , µ
3

  Ges µ
4

  wbY©q Kiv hvq|  

cwiNv‡Zi ms‡kvabx t 
†kªwYK…Z MYmsL¨v wb‡ek‡bi †ÿ‡Î cwiNvZ wbY©‡qi mgq †kÖwYi gvb¸‡jv‡K H †kÖwYi ga¨gv‡bi mgvb Abygvb Kiv 
nq KviY wn‡m‡e g‡b Kiv nq †h ga¨we› ỳ‡Z H ‡kªYxi mKj MYmsL¨v †K› ª̀xf‚Z _v‡K| e¨envwiK †ÿ‡Î GB 
Abygvb mKj mgq mwVK bq hvi d‡j cÖwZ †kÖwYi ga¨gv‡bi mv‡_ M‡oi e¨eav‡bi gv‡bi eM©, NbZ¡ BZ¨vw` †bqvi 
d‡j cwiNvZ wbY©‡q wKQyUv fyj dj †`q cwiNvZ wbY©‡q G fzj‡K †kÖwYKiY fzj ejv nq| G fzj ev ÎæwUi ms‡kvab 
Kiv cÖ‡qvRb| D”PZi cwiNvZ wbY©‡qi †ÿ‡Î GB ÎæwU AviI cÖKU| Z‡e we‡Rvo msL¨v cwiNv‡Zi †ÿ‡Î GB fzj 
ms‡kva‡bi cÖ‡hvRb nq bv KviY ÎæwUi FbvZ¥K I abvZ¥K gvbmg~n ci¯úi GKÎxKi‡Yi d‡j ÎæwUi cwigvY 
mvavibZ _v‡K bv| wKšÍz †Rvo msL¨K cwiNv‡Zi †ÿ‡Î mg Í̄ gvb¸‡jv abvZ¥K nIqvi d‡j ÎæwU ms‡kvab Ki‡Z 
n‡eB| W.F. Seffered G ai‡Yi ÎæwU ms‡kva‡bi Rb¨ wb¤œwjwLZ m~Î w`‡q‡Qb Ges Zuvi bvgvbymv‡i G‡K 
†mdvW© ms‡kvabx ejv nq|  

ÎæwUgy³ µ
2

  = µ
2

 – 
d

2

12
  

ÎæwUgy³ µ
3

  =µ
3

  

ÎæwUgy³ µ
4

  = µ
4

  – 

µ2d
2

2   + 
7

240
  d

4
 

GLv‡b d n‡jv †kÖwY e¨eavb|  

 

cvV-7.2 
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cwiNv‡Zi Dci g~j I gvcbx cwieZ©‡bi cÖfve  
(Effect of change of origin and scale on Moments) 
aiv hvK, †Kvb GKwU PjK x Gi n msL¨K gvb ev †kÖwYi ga¨gvb¸‡jv h_vµ‡g x1, x2, ....., xn Ges G‡`i mswkøó 
MYmsL¨v h_vµ‡g f1, f2, ....., fn I Gi MvwYwZK Mo ax,  †h †Kvb GKwU Ges ∑ = Nf i  

Avgiv Rvwb, r A‡kvwaZ cwiNvZ, )(..........
)(

)( i
N

axf
x

r

ii

r

∑ −
=′µ     r =1, 2, 3, 4 

Avevi awi, 
c

ax
u i

i

−
=  GKwU bZzb PjK| †hLv‡b, a g~jwe› ỳ I c gvcbx, (c>0) 

GLb,  
c

ax
u i

i

−
=  

 ev, xi-a = cui ...............(ii) 

GLb, mgxKiY (ii) Gi gvb mgxKiY (i) G emvBÑ 
N

cuf
x

r

ii

r

∑
=′

)(
)(µ  

N

uf
c

r

iir ∑=  

‡h‡nZz, Dc‡ii mgxKiYwU‡K ‘a’ Gi †Kvb Aw Í̄Z¡ †bB| wKš‘ c Gi Aw Í̄Z¡ we`¨gvb| myZivs A‡kvwaZ cwiNvZ g~j 
we› ỳ n‡Z ¯̂vaxb wKš‘ gvcbxi Dci wbf©ikxj| 
 
������� ��	
 ���
�  
D`vniY-1 
5, 8, 12, 17, 18, 21, 24 GB Z_¨gv‡bi Rb¨ (1) A‡kvwaZ cwiNvZ mg~n (2) †K› ª̀xq cwiNvZ mg~n wbY©q Kiæb|  
 
mgvavb t  
cwiNvZ wbY©q mviYx 

x
i
  

x
2

i
  x

3

i
  x

4

i
  

5 25 125 625 

8 64 512 4096 

12 144 1728 20736 

17 289 4913 83521 

18 324 5832 104976 

21 441 9261 194481 

24 576 138224 331776 

Σ x
i
 =105 Σ x

2

i
  =1863 Σ x

3

i
 =36195 Σ x

4

i
 =740211 

 
GLb A‡kvwaZ cwiNvZmg~n 
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iiii)))) �
���
 �����     

µ′
1

  = 

∑
i=1

n
x

1

n   = 
105

7
  = 15 

µ′
2

  = 

∑
i=1

n

x
2

i

n   = 
1863

7
  = 266.143 

µ′
3

  = 

∑
i=1

n

x
3

i

n   = 
36195

7
  = 5170.714 

µ′
4

  = 

∑
i=1

n

x
4

i

n   = 
740211

7
  = 105744.429 

ii) ����� �����  
x
i
  (xi-A) A=17 (xi-A)2

 (xi-A)3 (xi-A)4 

5 -12 144 -1728 20736 

8 -9 81 -729 6561 

12 -5 25 -125 625 

17=A 0 0 0 0 

18 1 1 1 1 

21 4 16 64 256 

24 7 49 343 2401 

Σ x
i
 =105 Σ(xi-A) =-14 Σ(xi-A)2 =316 Σ(xi-A)3 =-2174 Σ(xi-A)4 =30580 

µ′
1

  = 

( )

n

Ax
n

i

i∑
=

−
1 = = -2 

µ′
2

  = 

( )

n

Ax
n

1i

2

i∑
=

−

= = 45.143 

µ′
3

  = 

( )

n

Ax
n

1i

3

i∑
=

−

= = - 310.57 

µ′
4

  = 

( )

n

Ax
n

1i

4

i∑
=

−

= = 4368.57 
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†K› ª̀xq cwiNvZmg~n 
i)  mivmwi c×wZ : 

 
x
i
  (xi-x) x=15 (xi-x)2

 (xi-x)3 (xi-x)4 

5 -10 100 -1000 10000 

8 -7 49 -343 2401 

12 -3 9 -27 81 

17 2 4 8 16 

18 3 9 27 81 

21 6 36 216 1296 

24 9 81 729 6561 

Σ x
i
 =105 Σ(xi-x) =0 Σ(xi-x)2 =288 Σ(xi-x)3 =390 Σ(xi-x)4 =20436 

GLv‡b 7wU Z_¨gv‡bi MvwYwZK Mo =  = 
105

7
  = 15 

†K› ª̀xq cwiNvZmg~n 
µ
1

 = 0 

µ
2

  = 

( )

n

xx
n

1i

2

i∑
=

−

= = 41.14 

µ
3

  = 

( )

n

xx
n

1i

3

i∑
=

−

= 
-390

7
  = –55.714 

µ
4

  = 

( )

n

xx
n

1i

4

i∑
=

−

 = 
20436

7
  = 2919.428 

Ab¨fv‡e, A‡kvwaZ cwiNv��
 ������ ��
 ������ ��
 ������ ��
 ������ †K› ª̀xq cwiNvZmg~n 
µ
1

 = 0 

µ
2

  = µ′
2

  – µ′
2

1
  

= 266.143 – (15)
2
 

= 266.143 - 225 

= 41.143 

µ
3

  = µ′
3

  – 3µ′
2

 µ′
1

  + 2µ′
3

1
  

= 5170.714 - 3 × 266.143 × 15 + 2 × (15)
2
 

= 5170.714-11976.435+6750.00 

= -55.714 
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µ
4

  = µ′
4

  – 4µ′
3

 µ′
2

1
  +  

2

12µµ6 ′′  3µ′
4

1
  

= 105744.429 - 4×5170.714×15+6×266.143×(15)
2
-3×(15)

4
 

= 2919.428 
 
������ ��	
 ���
�  
 i)  mivmwi c×wZ : 
 
D`vniY-2t wb‡¤œ cÖ̀ Ë MYmsL¨v wb‡ekb †_‡K 1) A‡kvwaZ cwiNvZ mg~n (2) †K› ª̀xq cwiNvZ mg~n wbY©q Kiæb| 
‡kªYx 40-45 45-50 50-55 55-60 60-65 65-70 

MYmsL¨v 3 14 17 32 15 7 

mgvavb t 
‡kªYx ga¨gvb 

xi 
MYmsL¨v 

ƒi 

ƒixi 
ƒ

i
 x

2
i
  ƒ

i
 x

3
i
  ƒ

i
 x

4
i
  

40-45 42.5 7 297.5 12643.75 537359.4 22837773.44 

45-50 47.5 12 570 27075 1286063 61087968.75 

50-55 52.5 19 997.5 52368.75 2749359 144341367.2 

55-60 57.5 18 1035 59512.5 3421969 196763203.1 

60-65 62.5 13 812.5 50781.25 3173828 198364257.8 

65-70 67.5 1 67.5 4556.25 307546.9 20759414.06 

  N=ƒi=
70 

ƒixi =3780 
ƒ

i
 x

2
i  = 206937.5 

 

ƒ
i
 x

3
i  = 11476125 

 

ƒ
i
 x

4
i  = 644153984.4 

 
GLb A‡kvwaZ cwiNvZmg~n 
 i)  mivmwi c×wZ : 

GLb,  1µ ′ =  =  = 54  

 µ′
2

  =  = = 2956.25 

 µ′
3

  = =  = 163944.64 

 µ′
4

  = =  = 9202199.77 
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 ii)  mswÿß c×wZ : 
 

‡kªYx ga¨gvb 
xi 

MYmsL¨v ƒi 
di=

c

A-x i  
fidi fidi

2
 fidi

3
 fidi

4
 

40-45 42.5 7 -3 -21 63 -189 567 

45-50 47.5 12 -2 -24 48 -96 192 

50-55 52.5 19 -1 -19 19 -19 19 

55-60 57.5=A 18 0 0 0 0 0 

60-65 62.5 13 -1 -13 13 -13 13 

65-70 67.5 1 -2 -2 4 -8 16 

  N=Σƒi=70  ∑ fidi=-79 ∑ fidi
2 =147 ∑ fidi

3=-

325 
∑ fidi

4=807 

µ′
1

  =    x C =  x5 = 54 

µ′
2

  =   x C
2 

=  x5
2 

= 2956.25 

µ′
3

  =  x C
3
 =  x5

3
 = 163944.64 

µ′
4

  =  x C
4
 =  x5

4
 = 9202199.77 

†K› ª̀xq cwiNvZmg~n 
 i)  mivmwi c×wZ : 
 

‡kªYx ga¨gv
b xi 

ƒi fixi ƒi ( )x
i
-x   ƒi ( )x

i
-x

2
   ƒi ( )x

i
-x

3
   ƒi ( )x

i
-x

4
   

40-45 42.5 7 297.5 -80.5 925.75 -10646.125 122430.4375 

45-50 47.5 12 570 -78 507 -3295.5 21420.75 

50-55 52.5 19 997.5 -28.5 42.75 -64.125 96.1875 

55-60 57.5 18 1035 63 220.5 771.75 2701.125 

60-65 62.5 13 812.5 110.5 939.25 7983.625 67860.8125 

65-70 67.5 1 67.5 13.5 182.25 2460.375 33215.0625 

 Σ x
i
 

=330 

Ν=Σfi 

=70 
ƒixi =3780 Σƒi ( )x

i
-x  = 

0 

Σƒi( )x
i
-x

2
 

=2817.5 

Σƒi ( )x
i
-x

3
 =-2790 Σƒi ( )x

i
-x

4
 

=247724.375 

 

GLv‡b 7wU Z_¨gv‡bi MvwYwZK Mo =  =  = 54 

†K› ª̀xq cwiNvZmg~n 
µ
1

 = 0 
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µ
2

  = 

( )

N

xxfi
n

i

i∑
=

−
1

2

= = 40.25 

µ
3

  = 

( )

N

xxfi
n

i

i∑
=

−
1

3

= = –39.85 

µ
4

  = 

( )

N

xxfi
n

i

i∑
=

−
1

4

 = = 3538.91 

Ab¨fv‡e, A‡kvwaZ cwiNv��
 ������ ��
 ������ ��
 ������ ��
 ������ †K› ª̀xq cwiNvZmg~n 
µ

1
   = 0 

µ2 = µ′
2

  – µ′
2
1  = 15291.97– (54)2 = 174.425 

µ
3

   = µ′
3

  –3µ′
2

 µ′
1

  + 2µ′
3
1  

= 898565.84– 3×898565.84×54+2(54)3 

= 898565.84– 145567666.1 + 314928 

= –144354172.3 

µ
4

   = µ′
4

  –4µ′
3

 µ′
1

  + 6µ′
2

 µ′
2

1
  – 3µ′

4

1
  

=53754090.44 – 4×898565.84×54 + 6×12375.97 (54)2 – 3(54)4 
= 53754090.44 – 194090221.4 + 216529971.1 – 25509168  

= 225374672.1 

 
 

 mvims‡ÿc:  

†kªwY‡Z MYmsL¨v wb‡ek‡bi †ÿ‡Î cwiNvZ wbY©‡qi mgq †kªwYi gvb¸‡jv‡K H †kªwYi ga¨gv‡bi mgvb Abygvb 
Kiv nq| 
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 ew¼gZv I Gi cÖKvi‡f`  
(Skewness and Types of Skewness) 
 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  
• ew¼gZv m¤̂‡Ü ej‡Z cvi‡eb; 

• ew¼gZvi cÖKvi‡f` m¤̂‡Ü e¨vL¨v Ki‡Z cvi‡eb| 
 
ew¼gZv  
(Skewness) 

c~‡e©i BDwb‡U Avgiv MYmsL¨v wb‡ek‡bi †K› ª̀xq cÖeYZv I we Í̄vi m¤ú‡K© Av‡jvPbv K‡iwQ Ges G¸‡jv wKfv‡e 
cwigvc Kiv hvq eY©bv K‡iwQ| †K› ª̀xq cÖeYZv Ges we Í̄vi †Kv‡bv MYmsL¨v wb‡ek‡bi ỳwU ˆewkó¨| ỳwU web¨v‡mi 
MVb ˆewkó¨ Mo I we Í̄vi cwigvc Awfbœ n‡jI Zv‡`i wfbœ n‡Z cv‡i| webv‡mi MVb ỳwU ˆewk‡ó¨i Øviv e¨vL¨v Kiv 
nq G‡`i ejv nq ew¼gZv I m~PjZv| 
†Kvb MYmsL¨v wb‡ek‡bi ew¼gZv ej‡Z †evSvq Bnv GKwU mylg wb‡ekb (Symmetrical distribution) †_‡K KZUv 
Ges wKfv‡e ew¼g| cwiwgZ wb‡ekb (Normal distribution) GKwU mylg wb‡ekb ev web¨vm hvi Mo, cÖPyiK Ges 
ga¨gv mgvb Ges G¸‡jv GKB we› ỳ‡Z _v‡K| K wP‡Î GKwU mylg wb‡ek‡bi wPÎ †`Lvb nj|  

 
wPÎ: K 

†Kvb wb‡ek‡bi mylg Ae ’̄v †_‡K wePy¨wZ gvÎvB nj wb‡ekbwUi ew¼gZv| wb‡ek‡bi ew¼gZv ej‡Z eySvq H 
wb‡ek‡bi †iLv mylg †iLvi Zzjbvq nq Wv‡b A_ev ev‡g KZUzKz Suy‡K Av‡Q|  
hw` MYmsL¨v wb‡ek‡bi †iLvi †jR Wvb w`‡K †ewk nq Zv‡K Wvbw`‡K ew¼g ev abvZ¥K ew¼g (Positively 

Skewed) ejv nq| wPÎ-L †Z †`Lvb nj|  
Avevi hw` MYmsL¨v wb‡ek‡bi †iLvi †jR evg w`‡K †ewk j¤̂v nq Z‡e Zv‡K evgw`‡K ew¼g ev FbvZ¥K ew¼g 
(Negetively Skewed) ejv nq| wPÎ-M †Z †`Lvb nj|  

 
wPÎ-L, abvZ¥K ew¼g web¨vm                wPÎ-M, FbvZ¥K ew¼g web¨vm 

ew¼gZv cixÿv t 
wb¤œwjwLZ Dcv‡q †Kvb MYmsL¨v wb‡ek‡bi ew¼gZv cixÿv Kiv hvq| 

cvV-7.3 



e¨emvq cwimsL¨vb 

BDwbU 7 c„ôv  107 

(K) hLb Mo, cÖPyiK Ges ga¨gvi gvb GK nq bv|  
(L) hLb Z_¨mg~n QK KvM‡R cøU Kiv nq ZLb Zviv mylg †iLv w`‡e bv A_©vr †iLvi †K› ª̀ †_‡K ỳ'fvM Ki‡j 

cÖwZwU fvM mgvb n‡e bv|  
(M) ga¨gv †_‡K Z_¨mg~‡ni abvZ¥K wePy¨wZi mgwó FYvZ¥K wePy¨wZi cig mgwói mgvb n‡e bv|  
(N) ga¨gv †_‡K PZz_©Kmg~n GKB ~̀i‡Z¡ _vK‡e bv|  
 
 

 mvims‡ÿc:  

‡Kvb wb‡ek‡bi mylg Ae ’̄v †_‡K wePy¨wZi gvÎvB nj wb‡ekbwUi ew¼gZv| 
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 ew¼gZvi cwigvc 
(Measures of Skewness) 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

• ew¼gZvi cwigvc wbY©q Ki‡Z cvi‡eb; 

• wewfbœ cÖKvi ew¼gZvi cwigvc m¤ú‡K© wjL‡Z cvi‡eb; 
• fvj ew¼gZv cwigv‡ci ag© m¤ú‡K© ej‡Z cvi‡eb| 

ew¼gZv cwigvc (Relative measures of Skewness) 
ew¼gZv cwigv‡ci Rb¨ mvavibZ wZb ai‡bi cwigvc e¨eüZ nq| †hgbÑ 
(1) Kvj© †cqvim‡bi ew¼gZv cwigvc 
(2) evDwji ew¼gZv cwigvc 
(3) cwiNvZ wfwËK ew¼gZv cwigvc|  

(1) Kvj© †cqvim‡bi ew¼gZv cwigvc  
Kvj© †cqvimb (1857-1936) bvgK GKRb weªwUk cwimsL¨vbwe` ew¼gZv cwigv‡ci Rb¨ wb‡¤œi m~Î ˆZwi K‡ibÑ 

ew¼gZvsK (S
kp

 ) = 
MvwYwZK Mo – cÖPyiK
cwiwgZ e¨eavb    = 

x -Mo

σ
   

�� ��� ���
 ��
� ��� �  �
� ��  ��, ���"� #$�, �����
  

ew¼gZvsK (S
kp

 ) = 
3(MvwYwZK Mo – ga¨gv)

cwiwgZ e¨eavb    = 
x -Me

σ
   

 

S
kp

  Gi gvb - 1 †_‡K +1 Gi g‡a¨ _v‡K|  

GLv‡b S
kp  

 = 0 n‡j mylg wb‡ekb n‡e A_©vr ew¼gZv k~b¨|  

 S
kp

 >0 n‡j abvZ¥K ew¼g 

 S
kp

 <0 n‡j FYvZ¥K ew¼g 

 
(2) evDjxi ew¼gZv cwigv‡ci m~Î njÑ  
Pj‡Ki Z_¨gvbmg~‡ni ev †Kvb MYmsL¨v wb‡ek‡bi PZz_©K Gi Dci wfwË K‡i Aa¨vcK evDjx ew¼gZv wbY©‡qi 
Rb¨ AviI GKwU cwigvc cȪ ÍzZ K‡ib|  

ew¼gZvsK = 
(Q3-ga¨gv) – (ga¨gv-Q1)
(Q3-ga¨gv)+(ga¨gv-Q1)

     

S
kp

 = 
Q3+Q1–2M

Q3–Q1
  

GLv‡b S
kp

 = evDjxi ew¼gZv cwigvc 

 Q1 = cÖ_g PZz_©K 
 Q3 = 3q PZz_©K 

cvV-7.4 
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 Me = ga¨gv|  
S

kp
  Gi gvb ± 1 Gi g‡a¨ _v‡K|  

 
(3) cwiNvZ wfwËK ew¼gZvi cwigvc 
Pj‡Ki Z_¨gvbmg~‡ni ev †Kvb MYmsL¨v wb‡ek‡bi 2q Ges 3q cwiNv‡Zi mvnv‡h¨ H wb‡ek‡bi ew¼gZvi cwigvc 
Kiv hvq| β1  †K ew¼gZvi Av‡cwÿK cwigvc wn‡m‡e wPwýZ Kiv nq Ges Gi m~Î njÑ 

β
1
  = 

µ
2
3

µ
3
2

  

hw` β
1
 =0 nq Z‡e wb‡ekbwU mylg n‡e| mvaviYZ ew¼gZv cwigv‡ci Rb¨Ñ 

 

r
1

  = β
1
  =  

µ
2
3

µ
3
2

  = 
µ

3

µ
2

µ
2
  e¨eüZ nq|  

 

hw` r
1

  = 0 nq Z‡e mylg wb‡ekb n‡e| 

hw` r
1

  > 0 nq Z‡e abvZ¥K ew¼g| 

 r
1

  < 0 nq Z‡e FYvZ¥K ew¼g|  

������� ��	
 ���
�     
D`vniY-1 
cvV-7.2 G D`vniY-1 G ewY©Z Z_¨gvb mg~‡ni (1) Kvj© †cqvim‡bi (2)evDwji (3)cwiNvZ wfwËK ew¼gZv 
cwigvc wbY©q Kiæb|  
 

mgvavb t Z_¨gvbmg~n‡K gv‡bi DaŸ©µgvbymv‡i mvRv‡j nqÑ 
5, 8, 12, 17, 18, 21, 24 
(1) Kvj© †cqvim‡bi ew¼gZv cwigvc 

GLv‡b MvwYwZK Mo = 
_
x  = 

105

7
  = 15 

i)  mivmwi c×wZ :  
x

i
  (xi- x ) x =15 (xi- x )

2
 (xi- x )

3
 (xi- x )

4
 

5 -10 100 -1000 10000 

8 -7 49 -343 2401 

12 -3 9 -27 81 

17 2 4 8 16 

18 3 9 27 81 

21 6 36 216 1296 

24 9 81 729 6561 

Σ x
i
 =105 Σ(xi-x)=0 Σ(xi- x )

2
=288 Σ(xi- x )

3
=-390 Σ (xi- x )

4
=20436 
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†K› ª̀xq cwiNvZmg~n 
µ
1

 = 0 

µ
2

  = 

( )

n

xx
n

1i

2

i∑
=

−

=   = 41.143 

µ
3

  = 

( )

n

xx
n

1i

3

i∑
=

−

= 
-390

7
  = –55.714 

µ
4

  = 

( )

n

xx
n

1i

4

i∑
=

−

 = 
20436

7
  = 2919.428 

 

ga¨gv  = 
n

2
  Zg = 

7

2
  = 3.5 Ges Gi cieZx© c~Y©msL¨v 4_© Zg ivwki gvb 

 = 17 

cwiwgZ e¨eavb = ‡f`vsK  = µ
2
  = 41.143  = 6.414 

�� ��� ���
 ��
� ��� �  �
� ��  ��, �����
  

ew¼gZvsK = 
3(MvwYwZK Mo – ga¨gv)

cwiwgZ e¨eavb    
3(15– 17)

6.414
   = 

3(–2)

6.414
   = - 0.9354 

 

(2) evDwji ew¼gZv cwigvc:  

∴ evDjxi ew¼gZvsK = 
Q3+Q1–2M

Q3–Q1
  

   = 
21+8–2×17

21–8
  

   = 
-5

13
   

   = –0.385 FYvZ¥K ew¼g|  

GLv‡b, 1g PZz_©K Q1 = 
n+1

4
  Zg = 

7+1

4
   = 2q ivwki gvb= 8 

3q PZz_©K Q3 = 
3(n+1)

4
  = 6ô ivwki gvb = 21  

(3) cwiNvZ wfwËK ew¼gZv cwigvc:  

Avevi, cwiNvZ wfwËK ew¼gZvsK β1 = 
µ
2

3

µ
3

2

  

    = 
- 55.714

41.143 41.143
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    = 
–55.714

263.903
    

    = – 0211 

%&���, 3q cwiNvZ µ
3

  = -55.714 

2q cwiNvZ µ2 = 41.143 
 

������ ��	
 ���
�     
i) �
���
 �����  

cvV-7.2 G D`vniY-2 G ewY©Z Z_¨gvb mg~‡ni (1) Kvj© †cqvim‡bi (2)evDwji (3)cwiNvZ wfwËK ew¼gZv 
cwigvc wbY©q Kiæb|  
‡kªYx 40-45 45-50 50-55 55-60 60-65 65-70 

MYmsL¨v 7 12 19 18 13 1 

mgvavb t ew¼gZv I m~PjZv wbY©q 
i) �
���
 �����  

‡kªYx ga¨gvb 
xi 

ƒi µg‡hvwRZ 
MYmsL¨v 

ƒi (xi- x ) ƒi (xi- x )
2
  ƒi (xi- x )

3
  ƒi (xi- x )

4
 

40-45 42.5 7 7= pcf(Q1) -80.5 925.75 -10646.125 122430.4375 

45-50 47.5 12=F(Q1) 19= pcf(Me) -78 507 -3295.5 21420.75 

50-55 52.5 19=F(Me) 38= pcf(Q3) -28.5 42.75 -64.125 96.1875 

55-60 57.5 18=F(Q3) 56 63 220.5 771.75 2701.125 

60-65 62.5 13 69 110.5 939.25 7983.625 67860.8125 

65-70 67.5 1 70 13.5 182.25 2460.375 33215.0625 

 Σ x
i
 

=330 

Ν=Σfi =70  Σƒi (xi- x )= 

0 

Σƒi(xi- x )
2 

=2817.5 

Σƒi (xi- x )
3
=-

2790 

Σƒi (xi- x )
4 

=247724.375 

 
(1) Kvj© †cqvim‡bi ew¼gZv cwigvc 

GLv‡b MvwYwZK Mo = 
_
x  = 

105

7
  = 15 

ew¼gZvsK = 
MvwYwZK Mo – cÖPyiK
cwiwgZ e¨eavb     

�� ��� ���
 ��
� ��� �  �
� ��  ��, ���"� #$�, �����
  

ew¼gZvsK = 
MvwYwZK Mo – cÖPyiK
cwiwgZ e¨eavb     

ga¨gv 

GLv‡b 
n

2
  = 

70

2
  = 35, hvi †P‡q eo µg‡hvwRZ msL¨v nj 38|myZivs ga¨gv 50-55 †kÖwYi g‡a¨ Ae ’̄vb K‡i|  

AZGe, m~Îvbymv‡i ga¨gv  
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M = L + 

n

2
–pcf

f(Me)
  × h 

∴ M = 50 +

70

2
 – 19

19
  × 5   [GLv‡b L = 50, F(Me) = 19, pcf = 19, h = 5] 

 = 50 + 
35 – 19

19
  × 5 

 = 50 + 4.210 

 = 54.210 
 ∴ wb‡Y©q ga¨gv = 54.210 
cÖPyiK 
GLv‡b †`Lv hv‡”Q 50 †_‡K 55 b¤̂‡ii g‡a¨ QvÎmsL¨v AwaK A_©vr 19 Rb| myZivs cÖPyiK †kÖwY nj 50-55| 

m~Îvbyhvqx, cÖPyiK Mo = L + 
∆1

∆1 + ∆2
  × h 

GLv‡b, L  = 50 
 ∆1  = 19-12=7 
 ∆2 = 19-18 = 1 
  h = 55-50 = 5 

∴ Mo = 50 + 
7

7+1
  × 5 

  = 50 + 4.375 
  = 54.375 
∴ wb‡Y©q cÖPyiK = 54.375 

cwiwgZ e¨eavb = ‡f`vsK  = µ
2
  = 41.143  = 6.414 

ew¼gZvsK = 
MvwYwZK Mo – cÖPyiK
cwiwgZ e¨eavb    

15 – 54.375

6.414
   = -6.1389 

�� ��� ���
 ��
� ��� �  �
� ��  ��, ���"� #$�, �����
  

ew¼gZvsK = 
3(MvwYwZK Mo – ga¨gv)

cwiwgZ e¨eavb    
3(15 – 54.210)

6.414
   = -6.1131 

 
(2) evDwji ew¼gZv cwigvc:  

∴ evDjxi ew¼gZvsK = 
Q3+Q1–2M

Q3–Q1
  

1g PZz_©K 

GLv‡b 
n

4
  = 

70

4
  = 17.5, 17.5 Gi †P‡q eo µg‡hvwRZ MYmsL¨v n‡”Q 19| A_©vr 45-50 †kÖwY‡Z Q1 Aew ’̄Z| 

∴ Q1 = L1 + 

n

4
 - pcf(Q

1
)

F(Q1)
  × h 
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∴ Q1 = 45 + 

70

4
 – 7

12
  × 5 GLv‡b, L1 = 45, n = 70, pcf(Q1) = 7, F(Q1) = 12, h = 5 

 = 45 + 
10.5

12
  × 5 

 = 45 + 8.75 

 = 53.75 

3q PZz_©K 

Avevi,
3n

4
  = 

3×70

4
  = 52.5, 52.5 Gi †P‡q eo µg‡hvwRZ MYmsL¨v n‡”Q 56, A_©vr 55-60 †kÖwY‡Z Q

3
 

Aew ’̄Z| 

∴ Q
3

 = L
3

 + 

n

4
 - pcf(Q

3
)

F(Q3)
  × h 

∴ Q
3

 = 55 + 

3×70

4
 – 38

18
  × 5 [GLv‡b, L3 = 55,  pcf(Q3) = 38, F(Q3) = 18, h = 5] 

 = 55 + 
52.5 – 38

18
  × 5 

 = 55 + 
-3.5

18
  × 5 

 = 55 – 0.9722 

 = 54.0278   

∴ Q
3
 = 54.0278 

1g PZz_©K Q1 = 53.75 
3q PZz_©K Q3 = 54.0278 

evDjxi ew¼gZvsK = 
Q3+Q1–2M

Q3–Q1
  

= 
54.0278+53.75-2(54.210)

54.0278-53.75
 =

107.778-108.42

.2778
 = –2.311 FbvZ¥K ew¼g|  

 
(3) cwiNvZ wfwËK ew¼gZv cwigvc:              

Avevi, cwiNvZ wfwËK ew¼gZvsK  β
1

  = 
µ

2
3

µ
3
2

  = 
(35405.568)

2

(174.425)
3  = 

1253554245.4026

236.22
  

 

 mvims‡ÿc:  

GKwU mylg web¨v‡mi Mo, cÖPyiK Ges ga¨gv GKB we› ỳ‡Z _v‡K| wKšÍz GKwU ew¼g web¨v‡mi Mo, cÖPyiK Ges 
ga¨gv GKB we› ỳ‡Z _v‡K bv| 
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 m~PjZv  
(Kurtosis ) 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

• m~PjZv wK Zv ej‡Z cvi‡eb; 

• m~PjZvi cÖKvi‡f` wjL‡Z cvi‡eb; 
• wewfbœ cÖKvi m~PjZvi cwigvc Ki‡Z cvi‡eb| 

m~PjZv (Kurtosis) 

c~‡e©i cv‡V Avgiv †R‡bwQ †h †Kvb MYmsL¨v wb‡ek‡bi †iLv GKwU mylg †iLvi PvB‡Z Wv‡b A_ev ev‡g Suy‡K 
_vK‡j ew¼gZv wb‡ ©̀k K‡i| MYmsL¨v wb‡ekb †iLvi Avi GKwU ˆewkó¨ nj GUv GKwU cwiwgZ †iLvi Zzjbvq 
†ewk A_ev Kg m~Pj n‡Z cv‡i| myZivs m~PjZv wZb cÖKvi n‡Z cv‡i| †hgbÑ ga¨gm~Pj (mesokurtic), AwZm~Pj 
(Platykurtic) Ges AbwZm~Pj (Leptokurtic). 
(K) ga¨g m~Pj t G‡ÿ‡Î m~PjZvi gvÎv ¯̂vfvweK ev mylg †iLvi mgZzj¨|  
(L) AwZm~Pj t G‡ÿ‡Î †Kv‡bv MYmsL¨v wb‡ek‡bi m~PjZvq gvÎv cwiwgZ †iLv A‡cÿv AwaK m~Pj| 
(M) AbwZm~Pj t G‡ÿ‡Î †Kv‡bv MYmsL¨v wb‡ek‡bi m~PjZvi gvÎv cwiwgZ †iLv A‡cÿv Kg m~Pj|  
wb‡Pi wP‡Î  GKB Mo Ges GKB †f`vsK m¤úbœ wZbwU †iLv K, L Ges M †`Lv‡bv nj hv‡`i m~PjZv GK iKg 
bq|  

 
 
wP‡Î K †iLvwUi eµZv cwiwgZ †iLvq eµZvi mgZzj¨ Ges GwU mgm~Pj ev ga¨m~Pj †iLv| M-†iLvwU cwiwgZ 
†iLv K A‡cÿv AwaK m~Pj myZivs GwU AwZ m~Pj †iLv| L-†iLvwU ¯̂ím~Pj †iLv KviY GwU cwiwgZ †iLv A‡cÿv 
Kg m~Pj| myZivs †`Lv hv‡”Q †h, MYmsL¨v wb‡ekb mg~‡ni †iLv wZbwUi GKB Mo Ges GKB †f`vsK _vKv m‡Z¡I 
†iLv¸‡jvi m~PjZv GK bq|  

cvV-7.5 
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m~PjZvi cwigvc (Measure of Kurtosis) 
 

2q Ges 4_© cwiNv‡Zi Dci wfwË K‡i m~PjZv cwigv‡ci Rb¨ wb¤œwjwLZ m~Î e¨envi Kiv nq|  

β
2
  = 

µ
4

µ
2

2      

GLv‡b, µ
4

 = 4_© ‡K› ª̀xq cwiNvZ 

 µ
2
  = 2q †K› ª̀xq cwiNvZ 

mylg †iLvi Rb¨ β
2
  Gi gvb nq 3| hLb β

2
  Gi gvb 3 Gi †P‡q eo ZLb †iLvwU cwiwgZ †iLvi †P‡q AwaK 

m~Pj A_©vr †iLvwU AwZm~Pj| Avevi β
2
  Gi gvb 3 Gi †P‡q Kg n‡j †iLvwU cwiwgZ †iLvi †P‡q Kg m~Pj A_©vr 

†iLvwU ¯̂ím~Pj| β
2
  Gi gvb 3 n‡j †iLvwU ga¨m~Pj Ges G m~PjZv cwiwgZ †iLvi m~PjZvi mgZzj¨|  

������� ��	
 ���
�     
D`vniY-1 
cvV-7.2 G ewY©Z D`vniY-1 G ewY©Z Z_¨gvbmg~‡ni m~PjZv wbY©q Kiæb|  
5, 8, 12, 17, 18, 21, 24 

mgvavb t	 
x
i
  ( )xx i − x=15 ( )2

i xx −  ( )3

i xx −  ( )4

i xx −  

5 -10 100 -1000 10000 

8 -7 49 -343 2401 

12 -3 9 -27 81 

17 0 4 8 16 

18 1 9 27 81 

21 6 36 216 1296 

24 9 81 729 6561 

Σ x
i
 =105 Σ ( )xx i − =0 Σ ( )2

i xx − =288 Σ ( )3

i xx − =390 Σ ( )4

i xx − =20436 

 
†K› ª̀xq cwiNvZmg~n 
µ
1

 = 0 

µ
2

  = 

( )

n

xx
n

1i

2

i∑
=

−

=  = 41.143 

µ
3

  = 

( )

n

xx
n

1i

3

i∑
=

−

= 
-390

7
   = –55.714 

µ
4

  = 

( )

n

xx
n

1i

4

i∑
=

−

 = 
20436

7
  = 2919.428 
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m~PjZvi cwigvY 

β
2

  = 
µ

4

µ
2

2      GLv‡b, µ
4

 = 4_© cwiNvZ = 2919.428, µ
2

  = 2q cwiNvZ = 41.143 

AZGe, β
2
   = 

2919.428

(41.143)2
  

  = 
2919.428

1692.746
  

  = 1.725 
GLv‡b †`Lv hvq β

2
  -Gi gvb 3 Gi †P‡q Kg| A_©vr web¨vmwU AbwZm~Pj| 

 

������ ��	
 ���
�  
D`vniY-2t  
cvV-7.2 G ewY©Z D`vniY-2 G ewY©Z Z_¨gvbmg~‡ni m~PjZv wbY©q Kiæb|  

‡kªYx 40-45 45-50 50-55 55-60 60-65 65-70 

MYmsL¨v 7 12 19 18 13 1 

 
†K› ª̀xq cwiNvZmg~n 
i) ������ ���	
 
‡kªYx ga¨gvb 

xi 

ƒi ƒi ( )xx i −  ƒi ( )2

i xx −  ƒi ( )3

i xx −  ƒi ( )4

i xx −  

40-45 42.5 7 -80.5 925.75 -10646.125 122430.4375 

45-50 47.5 12 -78 507 -3295.5 21420.75 

50-55 52.5 19 -28.5 42.75 -64.125 96.1875 

55-60 57.5 18 63 220.5 771.75 2701.125 

60-65 62.5 13 110.5 939.25 7983.625 67860.8125 

65-70 67.5 1 13.5 182.25 2460.375 33215.0625 

 Σ x
i
 =330 Ν=Σfi 

=70 
Σƒi 

( )xx i − = 0 
Σƒi ( )2

i xx −  

= 2817.5 

Σƒi ( )3

i xx −  

= - 2790 

Σƒi ( )4

i xx − = 

247724.375 

†K› ª̀xq cwiNvZmg~n 
µ
1

 = 0 

µ
2

  = 

( )

N

xxfi
n

1i

2

i∑
=

−

=  = 40.25 

µ
3

  = 

( )

N

xxfi
n

1i

3

i∑
=

−

=  = –55.714 
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µ
4

  = 

( )

N

xxfi
n

1i

4

i∑
=

−

 = = 3538.91 

m~PjZvi cwigvY 

β
2

  = 
µ

4

µ
2

2      GLv‡b, µ
4

 = 4_© cwiNvZ = 2919.428, µ
2

  = 2q cwiNvZ = 41.143 

Ges β
2

  = 
µ

4

µ
2
2

 = 
82620.946

(1256.111)2
 = 0.0524 

GLv‡b †`Lv hvq β
2
-Gi gvb 3 Gi †P‡q Kg|  

myZivs GUv ¯̂ím~Pj wb‡ ©̀k K‡i| 
 
 

 mvims‡ÿc:  

MYmsL¨v wb‡ek‡bi Avi GKwU ˆewkó¨ nj GKwU cwiwgZ †iLvi Zzjbvq Kg ev †ekx m~Pj| GB myPj ˆewkó¨‡K 
myPjZv e‡j| 
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P~ovšÍ g~j¨vqb-7 

 
iPbvg~jK cÖkœ: 
1| cwiNv‡Zi msÁv wjLyb: 2q I 4_© †Kw› ª̀q cwiNvZ wKfv‡e wbY©q Kiv hvq? wjLyb| 
2| cwiNv‡Zi ms‡kvabx †K cÖeZ©b K‡ib? cwiNv‡Zi Dci g~j I †¯‹‡ji cÖfve wKfv‡e wbY©q Ki‡eb, wjLyb| 
3| ew¼gZvi msÁv wjLyb? ew¼gZvi cwigvc¸‡jv eY©bv Kiæb| 
4| ew¼gZvi cig cwigvc m¤ú‡K© wjLyb| Kvj© wcqvim‡bi ew¼gZvi cwigvc c×wZ eY©bv Kiæb| 
5| m~PjZvi msÁv wjLyb| †Kw› ª̀q cwiNvZ e¨envi K‡i m~PjZv wbY©q c×wZ Av‡jvPbv Kiæb| 
6| ew¼gZv I m~PjZvi cv_©K¨¸‡jv wjLyb| e¨vL¨v Kiæb hLb- 
 K)  β

2
 = 3 

 L)  β
2
> 3 †h †Kvb abvZ¥K msL¨v 

 M)  β
2
<3 †h †Kvb abvZ¥K msL¨v 


