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ms‡køl I wbf©iY 

Correlation & Regression 

 

 
 

f‚wgKv 
†Kvb mgMÖ‡Ki ỳB ev Z‡ZvwaK Pj‡Ki g‡a¨ †h m¤úK© cwijwÿZ nq Zv nj ms‡køl| m¤ú‡K©i gvÎv GKgyLx n‡Z 
cv‡i Avevi wecixZ gyLx n‡Z cv‡i ‡hgb fvj covïbv Ki‡Ôj fvj djvdj Avkv Kiv hvq| Giƒc m¤úK© GK gyLx 
m¤úK©| Avevi AwZwi³ e„wó‡Z dmj Lvivc nq| Giƒc m¤úK©‡K wecixZ gyLx m¤úK© ejv nq| ỳBwU PjKi g‡a¨ 
m¤úK© Av‡Q GUzKz Rvb‡j Pj‡ebv Zvi Rb¨ cÖ‡qvRb Pj‡Ki m¤ú‡K©i gvÎv KZUzKz Zvi cwigvc m¤ú‡K© Rvbv| 
m¤úK© cwigv‡ci Rb¨ Kvj© wcqv©mb GKwU cwigvc c×wZ †ei K‡i‡Qb hv‡K ejv nq ms‡kølv¼ ev Co-efficient of 
correlation| ms‡kølv‡¼i gv‡bi cwigvY ỳBwU Pj‡Ki ga¨Kvi m¤ú‡K©i gvÎv wb‡ ©̀k K‡i| Avevi GKwU Pj‡Ki 
MwZkxjZvi cwi‡cÖwÿ‡Z Aci Pj‡Ki Kx ai‡bi cwieZ©b nq Zvi cwigvc c×wZ‡K e‡j wbf©iY (Regression)|  
 
 

 

BDwbU mgvwßi mgq   BDwbU mgvwßi m‡e©v”P mgq 1 mßvn 

 

 

 

 

 

 

 

 

 

G BDwb‡Ui cvVmg~n 
cvV-8.1 :  ms‡kø‡li aviYv I cÖKvi‡f` 
cvV-8.2 :  ms‡kø‡li cwigvc: ˆjwLK c×wZ, MvwYwZK c×wZ 
cvV-8.3 :  wbf©iY, wbf©iv¼ I e¨envi 
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 ms‡kø‡li aviYv 
Concept of correlation 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  
• ms‡kø‡li msÁv w`‡Z cvi‡eb; 
• ms‡kø‡li e¨envi Ki‡Z cvi‡eb; 
• ms‡kø‡li wewfbœ mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

ms‡kø‡li aviYv 
mvaviYZ ỳwU Pj‡Ki g‡a¨ GKwU Pj‡Ki gv‡bi cwieZ©‡b Ab¨ Pj‡Ki gv‡bi cwieZ©b nq A_ev nq bv| A_©vr G 
†ÿ‡Î Avgiv ej‡Z cvwi, PjK ỳwUi g‡a¨ m¤úK© i‡q‡Q| hw` gv‡bi cwieZ©b bv nq Z‡e Avgiv ej‡Z cvwi 
Zv‡`i g‡a¨ †Kvb m¤úK© †bB| G welq¸‡jv‡K msÁvwqZ Ki‡j Avgiv ms‡kø‡li aviYv cve|  

ms‡kølY: ỳB ev Z‡ZvwaK Pj‡Ki g‡a¨ †h cvi¯úwiK m¤úK© we`¨gvb _v‡K Zv‡K ms‡kølY e‡j| †hgb, evRv‡i 
†Kvb wRwb‡mi mieivn †e‡o †M‡j `vg K‡g hvq Avevi wecixZ w`‡K mieivn K‡g †M‡j `vg †e‡o hvq A_©vr 
P‡jv mieiv‡ni Dci `vg ev‡o ev K‡g| G m¤úK©‡K ms‡kølY e‡j| 

ms‡kølY cÖKvi‡f` wb¤œiƒc: 
1. mij ms‡køl 

K. c~Y© abvZ¥K ms‡køl 
L. AvswkK abvZ¥K ms‡køl 
M. c~Y© FYvZ¥K ms‡køl 
N. AvswkK FYvZ¥K ms‡køl 
O. k~b¨ ms‡køl 

2. eûav ms‡køl 
3. AvswkK I m¤ú~Y© ms‡køl 
4. ‰iwLK I eµ‰iwLK ms‡køl 
 

1. mij ms‡køl 
�� ������, ���
����, ������� �� ���������� �������� ���� ���� ����‡k¦i ����� €��� �!�"��� #$ 
�%��&' ("� )��� ������ ��� *+। ("� #‚$� ��. ���� �%�� /�0 ���� �� ���1� ��������� 23�� 
����(�� ��� ������ ��� *+। #$ ("��� ��. ��$� ��� ��������� 4�" 5�1 �6 ("�$� ���7 �������� 
(9�: �� ;��) *+ ��� �"� 5�+ �5, ���1� ��. ��������="��� �%�� /�0। #$ ("��� �� ����� ��. � 
��������="�� ��>?= �� ����=�>?= *�� ����। #$  ("��� ���@��� ��������="��� � �%���� ���AB
 
�� ��" ���AB ��"।  
 

K. C
 � D��E�  ���AB
F ��@� �%��&' #$  ("��� ��. ��$ ("��� ��� 9�:  �� ;���� ���� ���� 
�6$� ���7 5�1 9�: �� ;�� ��+ ��� GKwU ("��i cÖwZwU ��� 9�:� �� ;���� Aci Pj‡Ki Abyl½x gv‡bi 
e„w×i ����� ���� ���� ��� ("� #$� � ms‡køl‡K C
 � D��E� ���AB
 ��"। ����� ���AB����� ��� r=1 
*H।  

cvV-8.1 
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L. �C
 � D��E� ���AB
F ��@� �%��&' #$ ("��� ��. ��$ ("��� ��� 9�: �� ;���� ���� ���� �6 
("�$� ��� 9�:  �� ;�� ��+ ��I GKwU ("��� ��� 9�: �� ;���� mv‡_ Aci Pj‡Ki Abyl½x gv‡bi e„w× ev 
n«v‡mi ����� ���� �� ���� ��� ("� #$� ms‡køl‡K �C
 � D��E� ���AB
 ��"। ����� ���AB����� ��� 0 
����� ���� ��I 1 ����� �� *+। 
 

M. C
 � J
�E� ���AB
F  ��@� �%��&' #‚$ ("��� ��. ��$ (�"��� ��� ��K�" �� ���" 5�1 �6$� 
��� ��� �� ���K ��I � ��K� �� ���� ����� LM+ ("�� �N� ���� ��� ("� #‚$� � �%���� C
 � J
�E� 
���AB
 ��"। �����  ���AB����� ���  r=-1 *H। 
 

N. �C
 � J
�E� ���AB
F ��@� �%��&' #‚$ ("��� ��. ��$ ("��� ��� 9�: �� ;�� ���" 5�1 �6 
("�$� ��� ;�� �� 9�: ��+ ��I � cwieZ©‡bi ����� ����� *+। ��� ("� #$� ms‡køl‡K �C
 � J
�E� 
���AB
 ��"। ����� ���AB����� ��� -1 Gi †P‡q eo Ges 0 �� †QvU n‡q ����।  
 

O. k~Y¨ ms‡køl: hw` ỳBwU Pj‡Ki g‡a¨  †Kv‡bv ai‡bi mij ˆiwLK m¤úK© bv _v‡K A_©vr Zv‡`i g‡a¨ †Kvb m¤úK© 
cwijwÿZ nq bv ZLb †mB Pj‡Ki ms‡køl‡K ïb¨ ms‡køl e‡j| 
 

2| �QD��QD��QD��QD�    ���AB
���AB
���AB
���AB
 ����R ����� #S�+� ���� ���� €��� � �� ("��� ��. ��$ €���� �� ��������� 4�"  
��� €��� �!�"�7 5�1 �������� *+ ��� ���1� �.��� ��������="��� � �%���� �QD� ���AB
 ��"।  �6 
���+ �����R� #S�+� ���� ���� ("��� ���@��� ��������="��� �%���� �QD� ���AB
 ��"। �5��F 
D���� ��� 2�� 4"�, �=��� ���, ���� L� �����', ��� 2�+��T� �����
, �=U���� V�*���� �����
, W5 ����
 
S����1 ("�!�"� ��@� �%��&'। � �%��S �QD� ���AB
।  
 

3| /����/����/����/����    7777    �X
 ��X
 ��X
 ��X
 �:::: #‚�+� ��D� ("� ��@� �%��&' *�"7 �6�6 ("��Z*�� ����(��� ��S�� �*-�[� 
���? \]��� #$ ("��� �*-�[� ��
 �+ ��� *�" ���� /���� �* �[� ��"। �5��F Z^, �5�T�� 7 (��*1� 
��@� �%�� &' *�"7 5?� �5�T���� ����(��� ��S�� ���? \]��� Z^ 7 (��*1�� �* �[� ��
 �+ ��� *+ 
�?� ���� /���� �* �[� �"� *+। ���_��, �* �[� ��
 �+ ���� ��+ ��@� �%���� ��" ("��� 
����(�� ��� *�" �?� ���� �X
 � �* �[� �"� *+।  
 

4| €��?�€��?�€��?�€��?�    7777    �`�`�`�`    €��?�€��?�€��?�€��?�: : : : €��?� ��� �`���?� �*-�[� ��M �� ��� ("��Z�*� ��������� *����  D������*���� 
L��। 5�1 #$ ("��� ��������� *�� ��$ �N� ������  *+ ��� ���1� ��. ��a��� �* �[��� €��?� �*-
�[� ��"। ������Z�*� ��������� *����  0� ��T��  L�N���  ��� *�" ��$ ��"��?� ��7+� 5�+। ���b� 
������$ "�� ��� 5��F    
X:  5 10 15 20 

Y:  4 8 12 16 
 

L����' ������$�� #�U� ("��� ���S ���� *��� 9�: ���+�0। 5�1 ��� !�"��� ��T�� L�N��� ��� *+ 
��*�" ��$ ��"��?� ��7+� 5��� 
 

���_�� 5�1 #$  ("��� ������� �N� ������ �� ��������� M��� �� *+ ��� ���1� ��. �5 �*-�[� c�U 
���� �` €��?� �* �[� ��" ����� ("��� ����Z*�� 0� ��T�� L�N��� ���" �`��?� ��7+� 5�+। 
���b� ������$ "�� ��� 5��F 
X:  10 16 23 36 30 

Y:  5 7 10 14 28 

L����' ������� ("��� ���!�"� ���� *��� 9�: ��H��। ��S �������� ���!�"��� 0� ��T�� L�N��� ���" 
��$ �`��?� ��7+� 5���। 
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 mvims‡ÿc:  

†Kvb mgMÖ‡Ki ỳB ev Z‡ZvwaK Pj‡Ki g‡a¨ †h m¤úK© cwijwÿZ nq Zv nj ms‡køl| ms‡køl ỳB ai‡Yi; 1| 
abvZ¥K ms‡køl 2| FbvZ¥K ms‡køl| wP‡Îi mvnv‡h¨ ỳBwU Pj‡Ki g‡a¨Kvi cvi¯úwiK m¤úK© cÖKvk Kiv hvq| 
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 ms‡køl cwigvc  
Measures of Correlation 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  
• ms‡kø‡li gvÎv cwigvc Ki‡Z cvi‡eb; 

 

f‚wgKv 
ỳ'wU Pj‡Ki g‡a¨ ms‡køl Av‡Q G ÁvbUzKz Avgv‡`i D‡Ï‡k¨i Rb¨ h‡_ó bq| PjK ỳBwUi g‡a¨ ms‡kø‡li cwigvY 
Rvbv `iKvi A_©vr PjK ỳ'wUi g‡a¨ m¤ú‡K©i gvÎv cwigvc `iKvi| G cv‡V ms‡køl Gi cwigvc c×wZ m¯ú‡K© 
Av‡jvPbv Kiv nj| 

ms‡kø‡li gvÎv ej‡Z ỳ'wU Pj‡Ki ga¨Kvi m¤ú‡K©i cwigvY‡K eySvq| A_©vr av‡bi Drcv`b e„w×‡Z mvi I e„wói 
m¤úK© Lye Mfxi| Avevi AwZe„wó dm‡ji ÿwZi KviY| 

ci¯úi m¤úK© hy³ ỳ'wU Pj‡Ki cwieZ©‡bi cÖK…wZ Ges Dnv‡`i g‡a¨ we`¨gvb mij‰iwLK m¤ú‡K©i gvÎv‡K 
ms‡kølv¼ ev Co-efficient of correlation e‡j| 
 
ms‡kølv¼ wbY©q c×wZ 
ỳ‡Uv Pj‡Ki g‡a¨ mn-m¤Ü̂ wbY©q Kivi wewfbœ c×wZ¸‡jv n‡”QÑ 

K. ‰jwLK c×wZ 

1. we‡ÿc wPÎ 

2. mnR †iLvwPÎ 

L. MvwYwZK c×wZ  

 1. Kvj© wcqvim‡bi mn-m¤̂Ü c×wZ 

 2. w¯úqvig¨v‡bi †kÖwYµg ev i¨vsK mn-m¤̂Ü c×wZ 

 3. mnMvgx e¨wZµgx c×wZ 

 4. b~¨bZg eM© c×wZ 

K. ‰jwLK c×wZ 

1. we‡ÿc wPÎ 

we‡ÿc wPÎ: ỳÕwU Pj‡Ki g‡a¨ cvi¯úwiK m¤úK©‡K †j‡Li mvnv‡h¨ cÖKvk Kiv hvq we‡ÿc wP‡Îi gva¨‡g wØPjK 
wewkó Z_¨‡K †jL Gi gva¨‡g Dc ’̄vcb Kiv‡K ejv nq we‡ÿcwPÎ| we‡ÿcwP‡Îi gva¨‡g ms‡køl m¤ú‡K© 
wbgœwjwLZ gšÍe¨ Kiv nq| 

1| we‡ÿc wP‡Îi we› ỳ¸wj hw` D×©Mvgx ev wbgœMvgx nq Zvn‡j PjKØ‡qi g‡a¨ m¤úK© Av‡Q e‡j cÖwZqgvb nq Ges 
hw` we› ỳ¸wji we‡kl †Kvb MwZc_ bv _v‡K Z‡e PjK Ø‡qi g‡a¨ †Kvb m¤úK© †bB| 
wPÎ †`Lyb: 

cvV-8.2 
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K. wPÎt DaŸ©g~Lx L. wPÎt wbgœg~Lx M. wPÎt †Kvb m¤úK© †bB 
 

2| hw` PjKØ‡qi Ae¯’v‡bi MwZ Wvbw`‡K DaŸ©Mvgx nq A_©vr wP‡Îi evg w`‡K wbP n‡Z we› ỳ¸‡jv Dc‡ii w`‡K 
DV‡Z _v‡K ZLb PjKØ‡qi g‡a¨ abvZ¥K ms‡køl we`¨gvb eyS‡Z n‡e| wPÎ K. †`Lyb: 
 
3| hw` PjKØ‡qi Ae ’̄v‡bi MwZ Wvbw`‡K wbgœgyLx nq A_©vr wP‡Îi evg w`K †_‡K Wvb w`‡K wb¤œMvgx nq, ZLb 
PjK¸‡jvi g‡a¨ FYvZ¥K ms‡køl we`¨vgvb eyS‡Z n‡e| (wPÎ L. †`Lyb)| 
 
4| hw` PjKØ‡qi g‡a¨ †Kvb m¤úK© bv _v‡K Z‡e we› ỳ¸‡jv wewÿßfv‡e †jL KvM‡R Ae ’̄vb Ki‡e| 
wPÎ M. †`Lyb: 
 
5| we‡ÿc wP‡Îi we› ỳ¸‡jvi mij‡iLv †_‡K Lye †ewk wePz¨Z _v‡K ZLb eyS‡Z n‡e PjKØ‡qi ms‡kø‡li gvÎv Lye 
Kg| wP‡Î †`Lyb: 
 

 
wPÎ t m¤ú‡K©i gvÎv Kg 

 

hw` PjKØ‡qi ga¨ m¤ú‡K©i gvÎv Lye †ekx nq Z‡e we› ỳ¸‡jvi mij †iLvi LyeB KvQvKvwQ n‡e| wPÎ †`Lyb: 
 

 
wPÎt m¤ú‡K©i gvÎv †ewk 

2. mnR †iLvwPÎ 

†h †iLvwPÎ ỳwU wb‡ek‡bi ivwk¸‡jv MÖv‡d Dc ’̄vcb K‡i Zv‡`i MwZ ˆbKU¨ ev cÖeYZv ch©‡eÿY K‡i mn-m¤̂Ü 
m¤ú‡K© GKwU aviYv w`‡q _v‡K Zv‡K mnR †iLv-wPÎ e‡j| G c×wZ‡Z Pj‡Ki gvb¸‡jv w`‡q MÖvd KvM‡R †iLv 
AsKb Ki‡j ỳÕwU †iLv cvIqv hvq, hvi GKwU x Pj‡Ki Rb¨ AciwU y Pj‡Ki Rb¨| GB ỳÕ‡Uv †iLv Øviv 
PjKØ‡qi MwZ Ges cÖK…wZ eySv hvq Ges Zv‡`i g‡a¨ mnm¤úK© Av‡Q wKbv ZvI eySv hvq| hw` ỳ‡Uv †iLv GKB 
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w`‡K EaŸ©gy‡L ev wb¤œgy‡L P‡j A_©vr ỳÕwU †iLv hw` G‡K Ac‡ii mgvšÍivj nq Zvn‡j eyS‡Z n‡e Zv‡`i g‡a¨ 
abvZ¥K mn-m¤̂Ü we`¨gvb| Avi hw` †iLv ỳwU wecixZ gy‡L P‡j Zvn‡j eyS‡Z n‡e Zv‡`i g‡a¨ FYvZ¥K mn-m¤̂Ü 
we`¨gvb| GB c×wZ‡Z mn m¤̂Ü mnM‡K msL¨vq cÖKvk Kiv hvq|  

D`vniY-1: wb‡¤œv³ Z_¨ †_‡K mn-m¤̂Ü †jL AsKb Kiæb| (Draw a correlation graph from the follwing 

data) 

Period Jan. Feb. Mar April May June 

Variable 1 15 18 22 20 25 20 

bariable 2 30 35 43 41 51 40 
 

Picture 

 
FIGURE: CORRELATION GRAPH 

 

GB c×wZ Kvwjb mvwii †ÿ‡Î e¨eüZ nq| we‡ÿc wP‡Îi g‡Zv GB c×wZ‡ZI mn-m¤̂‡Üi msL¨vZ¥K gvb cvIqv 
hvq bv| 
 
L. MvwYwZK c×wZ 
1. Kvj© wcqvim‡bi mn-m¤̂Ü c×wZ 
ms‡kølv¼ wbY©q: 

ms‡kølv¼ Øviv ỳ'wU Pj‡Ki mij ˆiwLK m¤ú‡K©i kw³i gvÎv I cwieZ©‡bi w`K cwigvc Kiv nq| Karl pearson 

me©cÖ_g ms‡kølv¼ wbY©‡qi myÎ cÖ̀ vb K‡ib| Karl pearson Gi ms‡kølv¼ wbY©‡qi myÎwU wb¤œiƒc- 
 

Karl Pearson Gi myÎ wb¤œwjwLZ Abygv‡bi Dci wfwË K‡i wbY©q Kiv nq: 
1| PjK Ø‡qi g‡a¨ ˆiwLK m¤úK© we`¨gvb 
2| PjK Ø‡qi g‡a¨ m¤ú‡K©i KviY I cÖfve we`¨gvb 
3| ¯̂vaxb Pj‡Ki GKwU gv‡bi Rb¨ wbf©ikxj Pj‡Ki GKvwaK gvb we`¨gvb n‡Z cv‡i| 
 

Zvn‡j, Avgiv Karl Person-Gi mn-m¤̂Ü AsKwUi m~Î‡K wb‡¤œv³ iƒ‡c cÖKvk Ki‡Z cvwi:  
 

GK bR‡i ms‡kølv‡¼i m~Îvewj: 
 

�) �) �) �)     �����d�
3� ���� �*�d�
3� ���� �*�d�
3� ���� �*�d�
3� ���� �*----�[� �[� �[� �[�     
i) ������ �:��F ������ �:��F ������ �:��F ������ �:��F     
• hLb x I y -Gi gvb Rvbv I c~Y©msL¨v| 
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��,  r = 
{ }{ }2222 )y(yN)x(xN

)y)(x(xyN

Σ−ΣΣ−Σ

ΣΣ−Σ
 

• hLb mn‡f`vsK, †f`vsK ev cwiwgZ e¨eavb †`qv _v‡K| 

 ��, r = 
yxN

xy

σσ

Σ  

 ��, r = 
yx

xyCov

σσ

)(
 

†hLv‡b,
 

Cov (xy) = xy-Gi mn-†f`vsK (convarience of xy)

  x= X Pj‡Ki cwiwgZ e¨eavb (Standard devialion of X variable) 

 y = Y Pj‡Ki cwiwgZ e¨eavb (Standard deviation of Y variable)  

 x = X- X    

 y = Y-Y  

ii) ����e����e����e����e    �:�� �:�� �:�� �:�� :  
• x I y-Gi gvb ¸‡jv eo n‡j dx= xi –Ax  Ges dy= yi - Ay hLb ��f� TK �� ����� TK 

���� ��g��� ��H� *H।  

 r = 




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��, r = 
2222 )()( yyxx

yxyx

ddNddN

ddddN

Σ−ΣΣ−Σ

Σ−Σ
 

 
????) ) ) )     �d�
3��d�
3��d�
3��d�
3�/ / / / �)("� ���� �*�)("� ���� �*�)("� ���� �*�)("� ���� �*----�[��[��[��[�  
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r = 











 Σ

−Σ







 Σ

−Σ

ΣΣ
−Σ

N

fd
fd

N

fd
fd

N

fdfd
dfd

y

y

x

x

yx

yx

2

2

2

2
)()(

 

 
D`vniY:    
�) �) �) �)     �����d�
3� �����d�
3� �����d�
3� �����d�
3� ����    �*�*�*�*----�[� �[� �[� �[�     
i) ������ �:��F ������ �:��F ������ �:��F ������ �:��F     
• hLb x I y -Gi gvb Rvbv I c~Y©msL¨v| 
D`v-1 :  wb‡gœi ỳwU PjK n‡Z (K) mivmwi wbq‡g (L) g~j I gvcbxi cwieZ©b K‡i ms‡kølvsK wbY©q Kit 
 

gRyix (UvKvq) 110 125 130 131 150 161 155 

RxebhvÎvi e¨q m~PK 91 90 95 88 85 81 75 

mgvavbt awi gRyix PjK xi Ges Rxeb hvÎvi e¨q m~PK PjK yi 

(K) mivmwi wbq‡g ms‡kølvsK wbY©‡qi ZvwjKvt 
xi yi (X- X )   (Y-Y ) (X- X )

2
   (Y-Y )

2 (X- X )(Y-Y )   

110 

125 

130 

131 

150 

161 

155 

91 

90 

95 

88 

85 

81 

75 

-28.86 

-13.86 

-8.86 

-7.86 

11.14 

22.14 

26.14 
 

4.57 

3.57 

8.57 

1.57 

-1.43 

-5.43 

-11.43 
 

832.73 

192.02 

78.45 

61.73 

124.16 

490.31 

683.45 
 

20.90 

12.76 

73.47 

2.47 

2.04 

29.47 

130.61 
 

-131.92 

-49.49 

-75.92 

-12.35 

-15.92 

-120.20 

-298.78 
 

Σ xi 

=962 

Σ xi 

=605 
Σ(X- X ) = 0 Σ(Y-Y )=0 Σ (X- X )

2
  

=2462.86 

Σ(Y-Y )
2
 

=271.71 

Σ(X- X )(Y-Y ) 

= -704.57 
 

 r =   
22

yx

xy

ΣΣ

Σ
  

��, r  = 
22 )()(

))((

yyxx

yyxx

−−Σ

−−Σ   �?���, x = X- X    y = Y-Y

 

 = 
71.27186.2462

57.704

x

−

 
 = 

69.669183

57.704−

 
= 

03.818

57.704−
 

=  80.0−

 

(cÖvq) (D:) 
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����,  mivmwi wbq‡g ms‡kølvsK wbY©‡qi ZvwjKvt 
xi yi 

2

ix  2

iy  xi yi 
110 

125 

130 

131 

150 

161 

155 

91 

90 

95 

88 

85 

81 

75 

12100 

15625 

16900 

17161 

22500 

25921 

24025 

8281 

8100 

9025 

7744 

7225 

6561 

5625 

10010 

11250 

12350 

11528 

12750 

13041 

11625 

Σ xi =962 Σ yi =605 Σ 2

ix =134232 Σ 2

iy =52561 Σ xi yi =82554 
 

Avgiv Rvwb, K. P.-Gi m~Î = 







 Σ

−Σ






 Σ

−Σ

Σ
−Σ

n

y
y

n

x
x

n

yx
yx

i
i

i
i

ii
ii

2
2

2
2 )()(

 

 

= 









−








−

−

7

)605(
52561

7

)962(
134232

7

)605)(962(
82554

22

 

= 
71.27171.2025

29.590

×

−

 

= 
66.550405

29.590−

  

= 
89.741

29.590−

 

= 7956.0−

 

= 80.0−

 

(cÖvq) ............. (i)

 
  
ii) ����e����e����e����e    �:�� �:�� �:�� �:�� :  
•  x I y-Gi gvb ¸‡jv eo n‡j dx= xi –Ax  Ges dy= yi - Ay hLb ��f� TK �� ����� TK 

���� ��g��� ��H� *H। 
xi yi dx= xi –Ax(131) dy= yi - Ay(81) dxdy d

2
x d

2
y 

110 

125 

130 

131(Ax) 

150 

161 

165 

91 

90 

95 

88 

85 

81(Ay) 

75 

-21 

-6 

-1 

0 

19 

30 

24 

10 

9 

14 

7 

4 

0 

-6 

-210 

-54 

-14 

0 

76 

0 

-144 

441 

36 

7 

0 

361 

900 

576 

100 

81 

196 

49 

16 

0 

36 

  Σdx = 45 Σdy= 38 Σ dxdy =-346
 

Σd
2

x =2315 Σd
2

y =478 
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 r = 











 Σ

−Σ






 Σ

−Σ

ΣΣ
−Σ

N

d
d

N

d
d

N

dd
dd

y

y

x

x

yx

yx

2

2

2

2
)()(

 

=









−








−

−−

7

)38(
478

7

)45(
2315

28.244346

22
 

= 
{ }{ }28.20647828.2892315

28.590

−−

−
 

 

= 
72.27172.2025

28.590

x

−
 

 

 

= 
63.550428

28.590−  

 

= 
90.741

28.590−
 

= 80.0−

 

(cÖvq) (D:) 
 
2. µwgK ms‡kølv¼: C.E. Spearmar (1904) µwgK ms‡kølv¼ cwigvc c×wZ Avwe¯‹vi K‡ib| wZwb wQ‡jb 
GKRb e„wUk g‡bvweÁvbx wZwb cÖ_‡g µwgK PjK¸wj‡K gv‡bi µgvbymv‡i mvwR‡q quantify K‡ib| AZci 
AvbyµwgK ms‡kølv¼ wbY©‡q †h myÎwU †ei K‡ib Zv wbgœiƒc: 

R = 
1)N(N

Σd

−
−

2

26
1   

GLv‡b 
R = AvbyµwgK ms‡kølv¼ 
d = ỳBwU `‡ji/MÖæ‡ci µ‡gi cv_©K¨ 
N = Z_¨ msL¨v 
 
wbY©q c×wZ: 
1| cÖwZ †Rvov ev MÖæ‡c cÖvß ˆewk‡ó¨i gv‡bi µg Abymv‡i mvRv‡Z n‡e| 
2| cÖwZ †Rvovq µ‡gi cv_©K¨ wbY©q Ki‡Z n‡e| 
3| eo gv‡bi µwgK 1, AZci 2, 3 .......... ivwk¸wj‡K gv‡bi gvÎvq cÖKvk Kiv‡K rank cÖ̀ vb ejv nq| GKB 
gv‡bi µg¸wji Mo †ei K‡i Mo gvb‡K D³ µg ’̄v‡b ’̄vcb Ki‡Z n‡e| 
4| AZci Spearman Gi AvbyµwgK ms‡kølv‡¼i myÎ e¨envi K‡i ms‡kølv¼ wbY©q Ki‡Z n‡e| 
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D`vniY: †Kvb GKwU †Kv¤úvwb‡Z kªwgK‡`i `ÿZvi Z_¨ µgvbymv‡i wb‡gœ †`Iqv nj| ¸YvbyµwgK ms‡kølv‡¼i gvb 
wbY©q Kiæb| 
kªwg‡Ki `ÿZv 1 2 5 4 3 

mycvifvBRv‡i `ÿZv 1 3 4 5 2 

 
mgvavb: AvbyµwgK ms‡kølv¼ wbY©q Ki‡Z wb‡gœv³ †UwejwU e¨envi Ki‡ev| 
 

xi kªwg‡Ki `ÿZv yi mycvifvBRv‡ii `ÿZv d=x-y d
2 

1 

2 

5 

4 

3 

1 

3 

4 

5 

2 

0 

-1 

1 

-1 

1 

0 

1 

1 

1 

1 

†gvU   ∑ d
2=4 

 

∴ R = 
1)N(N

Σd

−
−

2

26
1   

GLv‡b 
Σ d

2
=8 

N=5 

∴ R = 
1)-5(5

46
1

2

×
−  

= .80
5
1

1 =−  

∴ wb‡Y©q `ÿZvi AvbyµwgK ms‡kølv¼ R =.80 
 
3. KbKv‡i›U e¨eavb c×wZ (Concurrent deviation method) : G c×wZwU cwimsL¨v‡b Lye Kg e¨eüZ 
nq| wb‡¤œ m~ÎwU †`Iqv n‡jv:  

aiv hvK, ỳwU PjK x I y Gi N †Rvov gvb h_vµ‡g (x1, y1) , (x2, y2), ----, (xN.yN) Ges KbKv‡i›U 

ms‡kølvsK rc n‡jÑ rc = ±  
±2c-n

n
  

 
4. b~¨bZg eM© c×wZ (Method of Least squares) : G c×wZwU Av‡jvPbvi c~‡e© wbf©iY m¤ú‡K© aviYv _vKv 
`iKvi| hv GB Aa¨v‡q : †k‡l Av‡jvPbv Kiv n‡q‡Q| hw` x Gi Dci y wbf©ivsK byx Ges y-Gi Dci x Gi 
wbf©ivsK bxy n‡j- r = byx.bxy  
 

ms‡kølv‡¼i ag© ev ˆewkó¨ : ms‡kølv‡¼i cÖavb ag©̧ ‡jv wb¤œiƒc: 
1| ms‡kølvsK g~jwe› ỳ I gvcbx n‡Z ¯̂vaxb 
2| ms‡kølv‡¼i gvb me©̀ v -1 †_‡K +1 Gi ga¨ Aew ’̄Z 
3| PjK ỳ'wU ¯̂vaxb n‡j rxy = o 
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4| ms‡kølv¼ cÖwZ mg A_©vr rxy = ryx 

5| ms‡kølv¼ GKwU GKK gy³ msL¨v 
 

ms‡kølv¼, rxy gv‡bi e¨vL¨v : 
1) r = +1 n‡j, PjK Ø‡qi g‡a¨ c~Y©abvZ¥K m¤úK© we`¨vgvb 
2) r = -1 n‡j, Pj‡Ki g‡a¨ c~Y© FYvZ¥K m¤úK© we`¨gvb 

3) r = 0 n‡j, Pj‡Ki g‡a¨ ‡Kvb m¤úK© ‡bB| 

 

ms‡kølv‡¼i mxgve×Zv: ms‡kølv¼‡Ki mxgve×Zv¸‡jv wb‡¤œ †`Iqv nj: 

1| ms‡kølv¼ ïaygvÎ ˆiwLK m¤ú‡K©i gvÎv I cwieZ©‡bi w`K wbY©q Ki‡Z cv‡i wKšÍz eµ ˆiwLK m¤úK© wbY©q 
Ki‡Z cv‡i bv|  

2| ms‡kølv¼ cÖvšÍxq gvb Øviv cÖfvweZ nq| 

3| ms‡kølv¼ MYbvi Rb¨ Z_¨¸wj hw` mg¸b m¤úbœ bv nq Z‡e PjK Ø‡qi m¤ú‡K©i cÖK…Z wPÎ bvI w`‡Z cv‡i| 

 

m¤¢ve¨ wePy¨wZ: ms‡kølv‡¼i m¤ú‡K© e¨vL¨v `v‡bi m¤¢ve¨ wePy¨wZ GKwU ¸iæZ¡c~Y© f‚wgKv iv‡L| †Kvb Z_¨ wek¦ n‡Z 
wewfbœ AvKv‡ii bgybv msMÖn K‡i ms‡kølv‡¼i gvb r wbY©q Ki‡j r Gi wewfbœ gvb cvIqv hv‡e Ges G‡`i web¨vmwUi 
GKwU †f`v¼ gvb cvIqv hv‡e hvi cwiwgZ e¨eavb gvb‡K SE (r) Øviv m~wPZ Ki‡j,  

SEr
 = 1-r2

(n-2)
  | m¤¢ve¨ wePy¨wZ P.E(r) = .6745

1-r2

n-2
  ; G †ÿ‡Î .6745 nj cwiwgZ web¨v‡mi kZKiv 

50% Z_¨ gvb  p ± .6745x Gi wfZi we`¨gvb _v‡K| m¤¢ve¨ wePy¨wZ PE(r) Gi Dci wbf©i K‡i r Gi gv‡bi 
e¨vL¨v :  

1| r Gi gvb hLb P.E.(r) Gi †_‡K †QvU nq. ZLb ms‡kølv¼ †gv‡UB h_v_© bq 

2| hw` r> 6 P.E(r) ZLb ms‡kølv¼ wbwðZfv‡e h_v_©  

3| hw` r Gi gvb P.E(r) Gi †P‡q eo ZLb ms‡kølv¼ h_v_©fv‡e we`¨gvb| 
 

 mvims‡ÿc:  

ms‡kølv‡¼i gvÎv ms‡kø‡li cwigvY †K eySvq| ỳ'wU ¯̂vaxb Pj‡Ki ms‡kølv¼ r=o, m¤¢ve¨ wePy¨wZ, ms‡kølv‡¼i 
cwigvb m¤ú‡K© e¨vL¨v cÖ`vb K‡i| 
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 wbf©iY 
Regression 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  
• wbf©iY I ms‡køl Gi cv_©K¨ wK Zv ej‡Z cvi‡eb; 
• wbf©i‡Yi ag©vejx I Zvi cÖgvY Ki‡Z cvi‡eb| 
• wbf©i‡Yi mwnZ ms‡kø‡li m¤úK© wbY©q Ki‡Z cvi‡eb| 

 

wbf©iY  

wbf©iY cÖwµqvwU me© cÖ_g cÖL¨vZ RxeZË¡we` m¨vi †dwÝm †MjUb (1822-1911) cÖ`vb K‡ib| wb©fiY we‡køl‡Y 
¯̂vaxb Pj‡Ki cwieZ©‡b Aaxb Pj‡Ki †h Mo cwieZ©b cwijwÿZ nq Zvnv we‡kølY Kiv nq| wbf©i‡Yi kãMZ A_© 
n‡”Q ÒMo gv‡bi w`‡K AvmvÓ A_©vr wbf©iY, m¤úK© hy³ ỳÕwU Pj‡Ki GKwUi wbw ©̀ó gv‡bi Rb¨ Ab¨ Pj‡Ki Mo 
gvb wbY©q K‡i| G fv‡e m¤ú‡K©i mgxKi‡Yi gva¨‡g ¯̂vaxb Pj‡Ki †Kv‡bv GKwU gv‡bi Rb¨ wbf©ikxj Pj‡Ki gvb 
cÖv°jb K‡i| 

wbf©iY †iLv 

we‡ÿc wP‡Îi †ÿ‡Î †`Lv hvq †h, ỳÕwU Pj‡Ki g‡a¨ m¤úK© _vK‡j PjK ỳÕwUi wewfbœ gvb †jL KvM‡R ’̄vcb 
Ki‡j we› ỳ¸wj GKwU c_ wb‡ ©̀k K‡i| wbf©iY †iLv GKwU Pj‡Ki gvb¸‡jvi wecix‡Z Ab¨ GKwU Pj‡Ki h_v_© 
Mo gvb cÖKvk K‡i| hw` x I y ỳBwU PjK nq, Zvn‡j ỳÕwU wbf©iY †iLv cvIqv hv‡e- 

y=a+bx

b

b

Y

0
X

Gi 1 GKK

 
wPÎt wbf©iY †iLv 

&1| GKwU †iLv x Pj‡Ki gvb¸wji wecix‡Z y Pj‡Ki Mo gvb cÖ̀ k©b K‡i| 
2| Ab¨ †iLvwU y Pj‡Ki gvb¸wji wecix‡Z x Pj‡Ki Mo gvb cÖ̀ k©b K‡i| 
 
1g wU‡K x Pj‡Ki Dci y Pj‡Ki wbf©iY †iLv Gi 2q wU‡K y Pj‡Ki Dci x Gi wbf©iY †iLv e‡j| 
wbf©iY mgxKiY 
 cÖvß wbf©iY †iLv‡K mgxKi‡Yi mvnv‡h¨ †`Lv‡bv nj: 
1| y=a1+b1x; x Gi Dci y Gi wbf©iY †iLv 
2| x=a2+b2y; y Gi Dci x Gi wbf©iY †iLv 
Dc‡iv³ mgxKiY ỳÕwU‡Z a1, b1 Ges a2, b2 †K ejv nq aªæeK| GLv‡b b1, b2 †K wbf©iv¼ ejv nq| 

cvV-8.3 
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wbf©iv¼ 
Coefficient of Regression 

¯̂vaxb Pj‡Ki cÖwZ GKK cwieZ©‡b Aaxb Pj‡Ki Mo cwieZ©‡bi cwigvY‡K wbf©iv¼ e‡j| wbf©iY mgxKi‡Yi b1 
I b2 Gi gvb wbf©iv¼ ejv nq| x Pj‡Ki Dci y Pj‡Ki wbf©iv¼‡K b1 (byx)  Øviv Ges y Pj‡Ki Dci x 

Pj‡Ki wbf©iv¼‡K bbb2(bxy)   Øviv cÖKvk Kiv nq| 
 
1. x-Gi Dci y-Gi wbf©iv¼t 

  b1 = 2)(

))((

xx

yyxx

−Σ

−−Σ
 

A_ev, b1 =

N

x
x

N

yx
xy

2
2 )(

.

Σ
−Σ

ΣΣ
−Σ

 

ev, b1 = 22 )(

..

xxN

yxxyN

Σ−Σ

ΣΣ−Σ
 

2. y-Gi Dci x-Gi wbf©iv¼t 

  b2 = 2)(

))((

yy

yyxx
v

−Σ

−−Σ
 

A_ev, b2 =

N

y
y

N

yx
xy

2
2 )(

.

Σ
−Σ

ΣΣ
−Σ

 

ev, b2 = 22 )(

..

yyN

yxxyN

Σ−Σ

ΣΣ−Σ  

 
wbf©iv‡¼i cÖKvi‡f` 
wbf©iv‡¼i mvnv‡h¨ ỳwU Pj‡Ki g‡a¨ weivRgvb m¤̂Ü A¼ wbY©q Kiv hvq| wbf©ivsK wewfbœ cÖKvi n‡q _v‡K A_©vr 
K‡qKwU c×wZ‡Z wbf©iv¼ wbY©q Kiv hvq| wbf©ivs‡Ki G c×wZ‡K cÖavbZ ỳwU fv‡M fvM Kiv hvq| h_vÑ (K) x-

Gi Dci y-Gi wbf©iv¼ (L) y-Gi Dci x-Gi wbf©iv¼| 
 

wbf©iv‡¼i ˆewkó¨ ev ag© 

wbf©iv‡¼i ˆewkó¨ ev ag© wb‡gœ †`Iqv nj 
1| wbf©ivsK g~jwe› ỳi Dci ¯̂vaxb I gvcbxi Dci wbf©ikxj| 

2| rxy= yxxy bb ×  

3| ỳÕwU wbf©iv‡¼i Mo ms‡kølv‡¼i †P‡q eo ev mgvb| 
 
wØPjK wbf©iY †iLv wbY©‡qi c×wZ 

mvaviYZ ỳwU c×wZ‡Z wePjK wbf©iY †iLv wbY©q Kiv nq| 

1. we‡ÿß wPÎ 
2. b~¨bZg eM© cÖwµqv 

Avgiv GLv‡b ïay b~¨bZg eM©cÖwµqv Av‡jvPbv Kie| †Kbbv mn-mgÜ As‡k wewÿß wPÎ m¤ú‡K© ejv n‡q‡Q| 
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b~¨bZg eM© c×wZ: Dbwesk kZvãx‡Z divwm MwYZwe` GbwWªb †jMbwWª me©cÖ_g b~¨bZg eM© cÖwµqv e¨envi K‡ib| 
b~¨bZg eM© cÖwµqvi g~j welq nj, ÒAw¼Z wbf©iY †iLv n‡Z cÖwZwU we› ỳi wePz¨wZi e‡M©i †hvMdj n‡e b~¨bZgÓ 
wbf©iY †iLv wbY©‡qi Rb¨ a I b aªæeK cÖv°jb Ki‡Z nq b~¨bZg wePz¨wZi e‡M©i gva¨‡g| 
 
K) x- Gi Dci y -Gi wbf©iY mgxKiY wbY©q I g~j¨vqY:  
†h †Kvb cÖ̀ Ë DcvË †_‡K b~¨bZg eM© c×wZ‡Z x-Gi Dci y-Gi wbf©iY †iLvi mgxKiYwU wb¤œiƒct 
y = a1 + b1x   †hLv‡b, y = Aaxb PjK  x = ¯̂vaxb PjK 

a1 = xby 1−  (aªæeK) 

b1 =

N

x
x

N

yx
xy

2
2 )(

.

Σ
−Σ

ΣΣ
−Σ

 (aªæeK)  

ev, b1 = 22 )(

..

xxN

yxxyN

Σ−Σ

ΣΣ−Σ

   N

y
y

Σ
=   

N

x
x

Σ
=

 
g~j¨vqb t 

y = a1 + b1x ......................... (1) 

Σy = Na1 + b1Σx .................. (2) 

Σxy = a1Σx + b1Σx
2
 .............. (3) 

2 bs mgxKiY‡K N Øviv fvM K‡i cvIqv hvq: 

N

xb

N

Na

N

y Σ
+=

Σ 11  

A_©vr y = a1 + b1 x  ............... (4) 

∴ a1 = xby 1−  

Avevi 2 bs mgxKi‡Yi Dfq cv‡k¦© Σx Øviv ¸Y K‡i cvB, 
Σx Σy = Na1 Σx + b1Σx

2
 .................. (5) 

Ges 3 bs mgxKi‡K N Øviv ¸Y K‡i cvB, 
NΣxy =Na1Σx + Nb1Σx

2
 .............. (6) 

GLb 6 bs mgxKiY †_‡K 5 bs mgxKY we‡qvM K‡i cvB, 
NΣxy - ΣxΣy = b1 [NΣx

2- (Σx)
2
] 

∴ b1 = 
( ) ( )

N

x
x

N

yx
xy

xxN

yxxyN
2

2

22

.

Σ
−Σ

ΣΣ
−Σ

=
Σ−Σ

ΣΣ−Σ

 

(L) y-Gi Dci x-Gi wbf©iY mgxKiY wbY©q I g~j¨vqb t 
b~¨bZg eM© c×wZ‡Z y-Gi Dci x-Gi wbf©iY †iLvi mgxKiYwU wb¤œiƒc t 
x = a2 + b2x †hLv‡b,   y = ¯̂vaxb PjK  x = Aaxb PjK 

a2 = ybx 2−  (aªæeK) 
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b2 =

N

x
x

N

yx
xy

2
2 )(

.

Σ
−Σ

ΣΣ
−Σ

 (aªæeK)  

ev, b2 = 22 )(

..

yyN

yxxyN

Σ−Σ

ΣΣ−Σ

  
N

x
x

Σ
=

  
N

y
y

Σ
=

 
g~j¨vqb t 
x = a2 + b2y ......................... (1) 

Σx = Na2 + b2Σy .................. (2) 

Σxy = a2Σy + b2Σy
2
 .............. (3) 

 
c~‡e©i c×wZ‡Z mgvavb K‡i cvB, 

†hLv‡b, b2 =

N

y
y

N

yx
xy

2
2 )(

.

Σ
−Σ

ΣΣ
−Σ

  

A_ev, b2 = 22 )(

..

yyN

yxxyN

Σ−Σ

ΣΣ−Σ

 
 a2 = ybx 2−  (aªæeK) 
 
wePz¨wZ MÖn‡Yi gva¨‡g b1 I b2 -Gi gvb wbY©qt 
hLb x I y Pj‡Ki gvb AZ¨šÍ eo nq ZLb PjKmg~‡ni †h †Kvb GKwU gvb‡K KvíwbK Mo a‡i Zv †_‡K 
cÖwZwU Pj‡Ki wePz¨wZ MÖn‡Yi gva¨‡g b1 I b2 Gi gvb wbY©q Kiv nh| †m †ÿ‡Î m~Î ỳÕwU wb¤œiƒ‡c wjL‡Z 
n‡e- 

(i) b1 =

N

dx
dx

N

dydx
dxdy

2
2 )(Σ

−Σ

ΣΣ
−Σ

 

A_ev, b1 = 22 )(

.

dxdxN

dydxdxdyN

Σ−Σ

ΣΣ−Σ
 

(ii) b2 =

N

dy
dy

N

dydx
dxdy

2
2 )(Σ

−Σ

ΣΣ
−Σ

  

A_ev, b2 = 22 )(.

..

dydyN

dydxNdyN

Σ−Σ

ΣΣ−Σ

 
 

 

†hLv‡b, 
dx = x-Pj‡Ki KvíwbK Mo †_‡K gvbmg~‡ni cv_©K¨ 
dy = y-Pj‡Ki KvíwbK Mo †_‡K gvbmg~‡ni cv_©K¨ 
N =  †gvU `dvi msL¨v| 
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mn-m¤̂Ü AsK I cwiwgZ e¨eav‡bi mvnv‡h¨ wbf©iv¼ wbY©q 
Calculation of Coefficient of Regression with the help of Correlation Coefficient and Standard 

Deviation 

hLb ỳ‡Uv Pj‡K cwiwgZ e¨eavb (Standard Deviation) I mn-m¤̂Ü AsK †`qv _v‡K ZLb wb¤œwjwLZ m~‡Îi 
gva¨‡g wbf©iv¼ wbY©q Kiv nq t  

1| x-Gi Dci y-Gi wbf©iv¼ t b1 = 
y

y
r

σ

σ
 

2| y-Gi Dci x-Gi wbf©iv¼ t b2= 
y

xr
σ

σ   

†hLv‡b r = x I y Pj‡Ki mn-m¤̂Ü AsK 

xσ = x Pj‡Ki cwiwgZ e¨eavb 

yσ  = y Pj‡Ki cwiwgZ e¨eavb 
MvwYwZK Mo, mn m¤̂Ü AsK I cwiwgZ e¨eav‡bi mvnv‡h¨ wbf©iY mgxKiY wbY©q:  
Calculation of Regression Equation with the help of Mean, standard Deviation and Coefficient of 

correlation 
 

hw` †Kvb mgm¨v‡Z yxyx σσ ,,, I r-Gi gvb ÁvZ _v‡K Z‡e Zv †_‡K wbf©iY mgxKiYØq mn‡RB wbY©q 
Kiv hvq| G †ÿ‡Î mgxKiY ỳÕwUi cÖv_wgK AvKvi n‡e wb¤œiƒc t 

1|  x-Gi Dci y-Gi wbf©iY mgxKiY t ( ) =− yy
x

y
r

σ

σ
( )xx −  

2|  y-Gi Dci x-Gi wbf©iY mgxKiY t ( ) =− xx
y

xr
σ

σ
( )yy −  

wbf©iv‡¼i mvnv‡h¨ mn-m¤̂Ü AsK wbY©q 
Calculation of Coefficient of Correlation with the help of Coefficient of Regression 

hLb b1 I b2 Gi gvb cvIqv hvq Zvn‡j Zv Øviv mn-m¤̂Ü AsK (r) wbY©q Kiv hvq| G †ÿ‡Î mgxKiY 
n‡e wb¤œiƒc t  r = 21 bb ×  

†hLv‡b, r = mn-m¤̂Ü AsK 
b1 = x-Gi Dci y-Gi wbf©iv¼ 
b2 = y-Gi Dci x-Gi wbf©iv¼| 

ms‡kølY I wbf©i‡Yi g‡a¨ cv_©K¨ 
ms‡køl I wbf©i‡Yi g‡a¨ †Kvb †Kvb †ÿ‡Î wgj Av‡Q Avevi †Kvb †Kvb †ÿ‡Î A‡bK cv_©K¨ we`¨gvb| wb‡gœ 
ms‡kølY I wbf©i‡Yi g‡a¨ cv_©‡K¨i Zzjbvg~jK Av‡jvPbv †`Iqv nj: 

ms‡kølY wbf©iY 

1| ms‡kølY-Gi gva¨‡g ỳB ev Z‡ZvwaK Pj‡Ki †Kvb 
m¤úK© Av‡Q wKbv Zv‡K eySvq| 

2| ms‡kølY-G PjK mg~‡ni m¤ú‡K©i KviY I cÖfve 
we‡kølY Kiv hvq bv| 

3| ms‡kølY-G ¯̂vaxb PjK I wbf©ikxj Pj‡Ki aviYv 

1| ỳB ev Z‡ZvwaK ¯̂vaxb Pj‡Ki Rb¨ wbf©ikxj 
Pj‡Ki Mo gvb wbY©q Kiv eySvq| 

2| wbf©i‡Yi cÖavb KvR nj m¤ú‡K©i KviY I cÖfve 
we‡kølY Kiv| 

3| wbf©i‡Y †h PjK cÖfvweZ nq Zv‡K wbf©ikxj PjK 
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†bB| 

4| rxy I ryx wbY©q Ki‡j GKB gvb cvIqv hvq| 
5| ms‡kølv‡¼i gvb me©̀ v-1 I +1 Gi g‡a¨ Aew ’̄Z| 
6| ms‡kølY-Gi †ÿ‡Î cÖ‡Z¨KwU PjKB ˆ`e we‡ePbv 

Kiv nq| 

e‡j| evwK PjK¸‡jv ¯̂vaxb PjK| 

4| wb©fi‡Yi †ÿ‡Î wbf©ivsK bxy≠byx 

5| wbf©iv‡¼i gvb- α †_‡K +α Gi g‡a¨ mxgve×| 
6| wbf©i‡bi †ÿ‡Î ïay gvÎ wbf©ikxj PjK ˆ`e PjK 

wnmv‡e we‡ewPZ| 
   

�� ���� ��M ����i� W���"=�� ���� ��M ����i� W���"=�� ���� ��M ����i� W���"=�� ���� ��M ����i� W���"=    
�) �) �) �)     �����d�
3� ���� �d�
3� ���� �d�
3� ���� �d�
3� ���� ��M ���i��M ���i��M ���i��M ���i        

i) ������ �:��F ������ �:��F ������ �:��F ������ �:��F     
• hLb x I y -Gi gvb Rvbv I c~Y©msL¨v| 

 x Gi Dci y Gi wbf©i †iLv t 
Avgiv Rvwb, x Gi Dci y G wbf©iY †iLvi mgxKiY- y = a1+b1x ............ (i) 

Avevi, b1 = 

n

x
x

n

yx
yx

i
i

ii
ii

2
2 )(Σ

−Σ

Σ
−Σ

 [GLv‡b, b1 = byx] 

Ges  a1 = xby 1−  

y Gi Dci x Gi wbf©iY †iLv t 
Avgiv Rvwb, y Gi Dci x G wbf©iY †iLvi mgxKiY- x = a2+b2y ............ (ii) 

Avevi, b2 = 

n

y
y

n

yx
yx

i

i

ii

ii

2
2 )(Σ

−Σ

Σ
−Σ

 [GLv‡b, b2=bxy] 

Ges  a2 = ybx 2−  

ii) ����e����e����e����e    �:�� �:�� �:�� �:�� :  
• x I y-Gi gvb ¸‡jv eo n‡j dx= xi –Ax  Ges dy= yi - Ay hLb ��f� TK �� ����� TK 

���� ��g��� ��H� *H।  
x Gi Dci y Gi wbf©iY mgxKiY t 
Avgiv Rvwb, x Gi Dci y G wbf©iY †iLvi mgxKiY- y = a1+b1x ............ (i) 

 

Avevi, b1 = 

N

)d(
d

N

d.d
dd

2

x2

x

yx

yx

Σ
−Σ

ΣΣ
−Σ

   [GLv‡b, b1 = byx] 

Ges a1 = xby 1−  

y Gi Dci x Gi mgxKiY t 
Avgiv Rvwb, y Gi Dci x G wbf©iY †iLvi mgxKiY- x = a2+b2y ............ (ii) 
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Avevi, b2 = 

N

)d(
d

N

d.d
dd

2

y2

y

yx

yx

Σ
−Σ

ΣΣ
−Σ

 [GLv‡b, b2=bxy] 

Ges  a2 = ybx 2−  
 
b~¨bZg eM© c×wZ:  
K) x- Gi Dci y -Gi wbf©iY mgxKiY wbY©q I g~j¨vqY:  
Avgiv Rvwb, x Gi Dci y G wbf©iY †iLvi mgxKiY- y = a1+b1x  

y = a1 + b1x ......................... (1) 

Σy = Na1 + b1Σx .................. (2) 

Σxy = a1Σx + b1Σx
2
 .............. (3) 

(L) y-Gi Dci x-Gi wbf©iY mgxKiY wbY©q I g~j¨vqb t 
Avgiv Rvwb, y Gi Dci x G wbf©iY †iLvi mgxKiY- x = a2 + b2y 

x = a2 + b2y ......................... (1) 

Σx = Na2 + b2Σy .................. (2) 

Σxy = a2Σy + b2Σy
2
 .............. (3) 

 
????) ) ) )     �d�
3��d�
3��d�
3��d�
3�/ / / / �)("� ���� �)("� ���� �)("� ���� �)("� ���� ��M ���i��M ���i��M ���i��M ���i     
 

r = 











 Σ

−Σ







 Σ

−Σ

ΣΣ
−Σ

N

fd
fd

N

fd
fd

N

fdfd
dfd

y

y

x

x

yx

yx

2

2

2

2
)()(

 
 
D`vniY: 
�) �) �) �)     �����d�
3� ���� �*�d�
3� ���� �*�d�
3� ���� �*�d�
3� ���� �*----�[� �[� �[� �[�     

i) ������ �:��F ������ �:��F ������ �:��F ������ �:��F     
• hLb x I y -Gi gvb Rvbv I c~Y©msL¨v| 

wb‡gœ wfKviæb wbmv byb K‡j‡Ri mvZ Rb QvÎxi cwimsL¨vb I hyw³we`¨vii b¤̂i †`qv njt 
cwimsL¨v‡bi b¤̂i 42 50 55 62 70 73 78 

hyw³we`¨vi b¤̂i 40 57 51 60 65 67 70 

 
wbf©iY‡iLvØq wbY©q Ki Ges GKRb QvÎxi cwimsL¨v‡bi b¤̂i 52 n‡j hyw³ we`¨vi b¤̂i Ges hyw³ we`¨vi 
b¤̂i 58 n‡j cwimsL¨v‡bi b¤̂i wbY©q Ki| 
mgvavb: aiv hvK, cwimsL¨v‡bi b¤̂i PjK, xi Ges hyw³we`¨vi b¤̂i PjK yi 
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wbf©ivsKØq wbY©‡qi ZvwjKv 
xi yi xy x

2
 y

2
 

42 

50 

55 

62 

70 

73 

78 

40 

57 

51 

60 

65 

67 

70 

1680 

2850 

2805 

3720 

4550 

4891 

5460 

1764 

2500 

3025 

3844 

4900 

5329 

6084 

1600 

3249 

2601 

3600 

4225 

4489 

4900 

xi =430 yi =410 xy = 25956 x
2 
=27446 y

2 
= 24664 

 
x Gi Dci y Gi wbf©i †iLv t 
Avgiv Rvwb, x Gi Dci y G wbf©iY †iLvi mgxKiY- y = a1+b1x ............ (i) 

 

Avevi, b1 = 

n

x
x

n

yx
yx

i
i

ii
ii

2
2 )(Σ

−Σ

Σ
−Σ

 [GLv‡b, b1 = byx] 

= 

7

)430(
27446

7

)410)(430(
25696

2

−

−

 = 
29.2641427446

71.2518525956

−

−  = 75.0
71.1031

29.770
=  

Avevi, a1 = xby 1−
n

xi

n

y Σ
−

Σ
= )75.0(

7

430
)75.0(

7

410
−= = 58.57-46.07=12.50  

GLb a2 Ges b2 Gi gvb mgxt (i) emvB- x = 12.50+0.75x 
BnvB wb‡Y©q x Gi Dci y Gi wbf©iY mgxKiY| 
GLb, cwimsL¨v‡Yi b¤̂i 52 (x=52) n‡j hyw³we`¨vi b¤̂i (y) wbgœiƒc n‡e- 
ye ev y = 12.50+(0.75)(52) = 51.5 (Dt) 
 

y Gi Dci x Gi wbf©iY †iLv t 
Avgiv Rvwb, y Gi Dci x G wbf©iY †iLvi mgxKiY- x = a2+b2y ............ (ii) 

Avevi, b2 = 

n

y
y

n

yx
yx

i

i

ii

ii

2
2 )(Σ

−Σ

Σ
−Σ

 

 

[GLv‡b, b2=bxy] 

 

= 

7

)410(
24664

7

)410)(430(
25956

2

−

−

 = 
29.2401424664

71.2518525956

−

−  = 19.1
71.649

29.770
=  
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Avevi, a2 = ybx 2− = 
n

xΣ
- (1.19) 

n

yΣ
= 

7

430
- (1.19) 

7

410
= 61.43-69.7=-8.27 

 
 

GLb a2 Ges b2 Gi gvb mgxt (ii) emvB- x = -8.27+1.19y 
BnvB wb‡Y©q y-Gi Dci x Gi wbf©iY mgxKiY| 
GLb, hyw³we`¨vi b¤î 58 (y=58) n‡j cwimsL¨v‡bi b¤̂i wb¤œiƒc n‡e-  
x = -8.27+(1.19) 58 =60.75 (Dt) 

 

ii) ����e����e����e����e    �:�� �:�� �:�� �:�� :  
•  x I y-Gi gvb ¸‡jv eo n‡j dx= xi –Ax  Ges dy= yi - Ay hLb ��f� TK �� ����� TK 

���� ��g��� ��H� *H। 

xi yi dx= xi –Ax(55) dy= yi - Ay(57) dxdy d
2

x d
2

y 

42 

50 

55 

62 

70 

73 

78 

40 

57 

51 

60 

65 

67 

70 

-13 

-5 

0 

7 

15 

18 

23 

-17 

0 

-6 

3 

8 

10 

13 

2.21 

0 

0 

0.21 

1.2 

1.8 

2.99 

1.69 

0.25 

0 

0.49 

2.25 

3.24 

5.29 

2.89 

0 

0.36 

0.09 

0.64 

1 

1.69 

  Σdx = 45 Σ dy = 11 Σ dxdy 

=841 

Σ d
2

x 

=1321 

Σ d
2

y 

= 667 

x Gi Dci y Gi wbf©iY mgxKiY t 
Avgiv Rvwb, x Gi Dci y G wbf©iY †iLvi mgxKiY- y = a1+b1x ............ (i) 

 

Avevi, b1 = 

N

)d(
d

N

d.d
dd

2

x2

x

yx

yx

Σ
−Σ

ΣΣ
−Σ

   [GLv‡b, b1 = byx] 

= 

7

)45(
1321

7

)11)(45(
841

2

−

−

  

= 
2891321

71.70841

−

−  = 75.0
1032

3.770
=  

 

Ges  xby 11 =a −  = 58.57-(0.75)(61.43) = 12.50  

 

GLv‡b, x = Ax+ dx =55+
7

45
= 61.43   
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Ges  y = Ay+dy = 57+ 
7

11
 = 58.57 

GLb a1 Ges b1 Gi gvb mgxt (i) emvB- y = 12.50+(0.75)x 
BnvB wb‡Y©q x Gi Dci y Gi wbf©i †iLvi mgxKiY| 
GLb, cwimsL¨v‡Yi b¤̂i 52 (x=52) n‡j hyw³we`¨vi b¤̂i wbgœiƒc n‡e- 
y = 12.50+(0.75) 52 = 51.5 (Dt) 
 

y Gi Dci x Gi mgxKiY t 
Avgiv Rvwb, y Gi Dci x G wbf©iY †iLvi mgxKiY- x = a2+b2y ............ (ii) 

 

Avevi, b2 = 

N

)d(
d

N

d.d
dd

2

y2

y

yx

yx

Σ
−Σ

ΣΣ
−Σ

 [GLv‡b, b2=bxy] 

= 

7

)1.1(
67.6

7

)1.1)(5.4(
41.8

2

−

−

  

= 
173.067.6

71.041.8

−

−   

= 19.1
497.6

7.7
=  

Avevi, a2 = 27.8698.6943.61)57.58)(19.1(43.612 −=−=−=− ybx  

GLb a2 Ges b2 Gi gvb mgxt (ii) emvB- x = -8.27+(1.19)y 
BnvB wb‡Y©q y-Gi Dci x Gi wbf©iY mgxKiY| 
GLb, hyw³we`¨vi b¤î 58 (x=58) n‡j cwimsL¨v‡bi b¤̂i wb¤œiƒc n‡e t  
xe = -8.27+(1.19) (58) =60.75 (Dt) 
b~¨bZg eM© c×wZ:  
mgvavb: aiv hvK, cwimsL¨v‡bi b¤̂i PjK, xi Ges hyw³we`¨vi b¤̂i PjK yi 

wbf©ivsKØq wbY©‡qi ZvwjKv 
xi yi xy x

2
 y

2
 

42 

50 

55 

62 

70 

73 

78 

40 

57 

51 

60 

65 

67 

70 

1680 

2850 

2805 

3720 

4550 

4891 

5460 

1764 

2500 

3025 

3844 

4900 

5329 

6084 

1600 

3249 

2601 

3600 

4225 

4489 

4900 

xi =430 yi =410 xy = 25956 x
2 
=27446 y

2 
= 24664 
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K) x- Gi Dci y -Gi wbf©iY mgxKiY wbY©q I g~j¨vqb:  
Avgiv Rvwb, x Gi Dci y G wbf©iY †iLvi mgxKiY- y = a1+b1x  

y = a1 + b1x ......................... (1) 

Σy = Na1 + b1Σx .................. (2) 

Σxy = a1Σx + b1Σx
2
 .............. (3) 

  

 (2) 7 (3) mgxKiY � ��� ����H ��S  
410=7a+430b .................. (4) 

25956=430a+27446b...........(5) 

(4)�� �� 430 )��� ��� (5) �� 7 )��� !� ��� ���  
(4)�� ���� (5)�� ��=��
 ���H�T ��� ��S  
176300=3010a+184900b 

181692=3010a +192122b 

-5392 = -7222b 

-5392 = b 

-7222 

 b = 0.75 

b �� ��� (4) mgxKiY � ��� ����H ��S 
410=7a+430b 

410=7a+430(0.75) 

 410-322.5= 7a 

 87.5 = 7a 

87.5 = a 

7 

 a = 12.50 

GLb a1 Ges b1 Gi gvb mgxt (i) emvB- y = 12.50+(0.75)x 
BnvB wb‡Y©q x Gi Dci y Gi wbf©i †iLvi mgxKiY| 
GLb, cwimsL¨v‡Yi b¤̂i 52 (x=52) n‡j hyw³we`¨vi b¤̂i wbgœiƒc n‡e- 
y = 12.50+(0.75) 52 = 51.5 (Dt) 
 
(L) y-Gi Dci x-Gi wbf©iY mgxKiY wbY©q I g~j¨vqb t 
Avgiv Rvwb, y Gi Dci x G wbf©iY †iLvi mgxKiY- x = a2 + b2y 

x = a2 + b2y ......................... (1) 

Σx = Na2 + b2Σy .................. (2) 

Σxy = a2Σy + b2Σy
2
 .............. (3) 

 

(2) 7 (3) mgxKiY � ��� ����H ��S 

430=7a+410b .................. (4) 

25956=410a+24664b ...........(5) 

(4)�� �� 410 )��� ��� (5) �� 7 )��� !� ��� ���  
(4)�� ���� (5)�� ��=��
 ���H�T ��� ��S  
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176300=2870a+168100b 

181692=2870a +172648b 

-5392 = -4548b 

-5392 = b 

-4548 

 b = 1.19 

b �� ��� (4)mgxKiY � ��� ����H ��S 

430=7a+410b 

430=7a+410(1.19) 

 430-487.9= 7a 

 57.9 = 7a 

57.9 = a 

7 

 a = - 8.27 
GLb a2 Ges b2 Gi gvb mgxt (ii) emvB- x = -8.27+(1.19)y 
BnvB wb‡Y©q y-Gi Dci x Gi wbf©iY mgxKiY| 
GLb, hyw³we`¨vi b¤î 58 (x=58) n‡j cwimsL¨v‡bi b¤̂i wb¤œiƒc n‡e t  
xe = -8.27+(1.19) (58) =60.75 (Dt) 
 

 mvims‡ÿc:  

wbf©ib n‡”Q GKwU ¯̂vaxb Pj‡Ki Dci Avi GKwU wbf©ikxj Pj‡Ki wbf©iY| wePy¨wZ mg~‡ni e‡M©i mgwó b~¨bZg 
K‡i †h c×wZi gva¨‡g wbf©iv‡¼i gvb †ei Kiv nq Zv‡K b~¨bZg eM© c×wZ e‡j wbf©iv¼‡K mvaviY| byx Øviv 
cÖKvk Kiv nq| 

byx =

Σxiyi

n
-  

_

x   

_

y 

Σxi2

n
- 

_

x 2

 =
(x i − x )(yi − y )∑

(x i − x )
2∑

 

 
 
 

 



weweG †cÖvMÖvg  

BDwbU 8  c„ôv  144 

 

 
P~ovšÍ g~j¨vqb-8 

 
iPbvg~jK cÖkø t  
1| ms‡kø‡li msÁv wjLyb| wcqvim‡bi ms‡kølv¼ r Gi m~Î wjLyb|  
2| ms‡kølv‡¼ msÁv wjLyb| ms‡kølv‡¼i ag©¸‡jv wjLyb| 
3| ms‡køl KZ cÖKvi wjLyb| we‡ÿc wP‡Îi mvnv‡h¨ wK fv‡e ms‡kø‡li e¨vL¨v Kiv hvq wjLyb| 
4| ms‡kø‡li m~ÎwU wjLyb? cÖgvY Kiæb †h ms‡kølvs‡Ki gvb me©`v - 1 I + 1 Gi g‡a¨ Ae ’̄vb K‡i| 
5| k~b¨ ms‡kø‡li msÁv wjLyb| cÖgvb Kiæb ỳBwU ¯̂vaxb Pj‡Ki †ÿ‡Î ms‡kølv¼ r = 0| 

6| wb¤œwjwLZ gvb¸‡jvi A_© e¨vL¨v Kiæb 
 1. r = 0  2  r = −1 3. r ≤ +1 
7| m¤¢ve¨ wePy¨wZi msÁv wjLyb| m¤¢ve¨ wePy¨wZi mvnv‡h¨ ms‡kølv‡¼i e¨vL¨v wKfv‡e †`Iqv hvq wjLyb| 
8| wbf©iY †iLvi msÁv wjLyb| b~¨bZg c×wZi aviYv wjLyb? 
9| wbf©iY †iLvi cwigvb wKfv‡e wbY©q Kiv hvq wjLyb? cÖvKKwjZ †iLv wbY©q Kiæb 
10| wbf©iv‡¼i msÁv wjLyb| wbf©iv‡¼i mv‡_ ms‡køl‡Yi cv_©K¨ wbY©q Kiæb| 
11| cÖgvY Kiæb ms‡kølv¼ wbf©iv¼Ø‡qi R¨vwgwZK M‡oi mgvb|  
 
 


