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˝√√˘ 6 + 14 = 20º ¤¬ı˛ ’Ô« ˝√√˘ ‹ Œ|Ìœ¬ı˛ Î¬◊X«Ó¬¬ı˛ Œ|Ìœ ¸œ˜±z¬ 50·5-¤¬ı˛ ¶§äÓ¬¬ı˛ Ú•§¬ı˛ õ∂±5

Â√±ÀS¬ı˛ ¸—‡…± ˝√√˘ 20 Ê√Ú, ’Ú≈¬ı”̨¬Ûˆ¬±À¬ı ¤fl¡øÈ¬ Œ|Ìœ¬ı˛ ’øÒfl¡Ó¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛ √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± ¬ı˘ÀÓ¬

Œ¬ı±Á¡± ˛̊ ¸—øù≠©Ü Œ|Ìœ¬ı˛ øÚ•ßÓ¬¬ı˛ Œ|Ìœ ¸œ˜±z¬ ’À¬Ûé¬± ’øÒfl¡Ó¬¬ı˛ ¬Û «̊±À ˛̊ √Ù¬±·≈ø˘¬ı˛ ¸—‡…±º ¤fl¡ ◊̋√√ Â√Àfl¡¬ı˛

ÚœÀ‰¬¬ı˛ ø√fl¡ ŒÔÀfl¡ ø¡ZÓ¬œ ˛̊ Œ|Ìœ¬ı˛ ’øÒfl¡Ó¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛ √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± ˝√√˘ 3 + 7 = 10º ¤¬ı˛

’Ô« ˝√√˘ ‹ Œ|Ìœ¬ı˛ øÚ•ß Œ|Ìœ ¸œ˜±z¬ 60·5-¤¬ı˛ ’øÒfl¡Ó¬¬ı˛ Ú•§¬ı˛ õ∂±5 Â√±ÀS¬ı˛ ¸—‡…± ˝√√˘ 10º ¤ ◊̋√√ˆ¬±À¬ı

¶§äÓ¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛ √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± fl¡± «̊Ó¬ Î¬◊2‰¬Ó¬¬ı˛ Œ|Ìœ ¸œ˜±Àz¬¬ı˛ ¸Àe· ≈̊q¡ ¤¬ı— ’øÒfl¡Ó¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛

√flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± fl¡± «̊Ó¬ øÚ•ßÓ¬¬ı˛ Œ|Ìœ ¸œ˜±Àz¬¬ı˛ ¸Àe· ≈̊q¡º Ò¬ı˛± ˚±fl¡ Œfl¡±Ú ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛

Œ|Ìœ ¬Ûø¬ı˛̧ —‡…±·≈ø˘ Î¬◊¬ÛÀ¬ı˛¬ı˛ ø√fl¡ ŒÔÀfl¡ ˝√√˘ ˚Ô±√flË¡À˜ f1, f2, f3 ......º ¶§̂ ¬±¬ıÓ¬– ¶§äÓ¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛

√flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…±·≈ø˘ ˝√√À¬ı ˚Ô±√flË¡À˜ f1, f1 + f2, f1 + f2, + f3 ......º √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…±

øÚÒ«±¬ı˛Ì fl¡¬ı˛ÀÓ¬ ˝√√À¬ıº Â√fl¡øÈ¬ Œ|Ìœ ¸œ˜± ’Ú≈̧ ±À¬ı˛ Œ√› ˛̊± Ú± Ô±fl¡À˘ Ó¬± Œ|Ìœ ¸œ˜±z¬ ’Ú≈̧ ±À¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú

fl¡À¬ı˛ õ∂fl¡±˙ fl¡¬ı˛ÀÓ¬ ˝√√ ˛̊º Œ˚ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ ¤ ◊̋√√ √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…±·≈ø˘ Œ√‡±Ú ˝√√ ˛̊ Ó¬±Àfl¡

√flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú (Cumulative frequency distribution) ¬ıÀ˘º 7 Ú— Â√fl¡ ¡Z±¬ı˛±

õ∂fl¡±ø˙Ó¬ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÚøÈ¬ ŒÔÀfl¡ ·øÍ¬Ó¬ √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú øÚÀ•ß¬ı˛ Â√fl¡ ¡Z±¬ı˛± õ∂fl¡±˙

fl¡¬ı˛± ˝√√˘º

Â√fl¡ Ú—ñ4

¤fl¡øÈ¬ fl¡À˘ÀÊ√ 50 Ê√Ú Â√±ÀS¬ı˛ õ∂±5 Ú•§À¬ı˛¬ı˛ √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú

√ flË¡˜À˚Ãø·fl¡ ¸—‡…±

Œ|Ìœ ¸œ˜±z¬ ¬Ûø¬ı˛¸—‡…± ¶§äÓ¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛ ’øÒfl¡Ó¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛

30·5 — 40·5 6 6 50

40·5 — 50·5 14 20 44

50·5 — 60·5 20 40 30

60·5 — 70·5 7 47 10

70·5 — 80·5 3 50 3

Œ˜±È¬ 50 — —

¬Ûø¬ı˛À¬ıÀ˙ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ø¬ıÀ˙ ∏̄Q Î¬◊À~‡ fl¡¬ı˛± ˚± ˛̊º ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ≈√-Ò¬ı˛ÀÚ¬ı˛ ˝√√ ˛̊ :
(a) ¸¬ı˛̆  ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú (Simple frequency distribution) ¤¬ı— (b) Œ|Ìœ ¬ı± Œ·±á¬œ¬ıX

¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Úº ¸¬ı˛̆  ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Œé¬ÀS ¤fl¡fl¡ˆ¬±À¬ı ¬ı± ¬ı…øq¡·Ó¬ˆ¬±À¬ı (Individually)

¤fl¡øÈ¬ ‰¬˘Àfl¡¬ı˛ ˜±Ú¸ ”̃̋ √√ ¤¬ı— ¬Û±˙±¬Û±ø˙ ¸—øù≠©Ü ¬Ûø¬ı˛̧ —‡…±·≈ø˘ Â√Àfl¡¬ı˛ ˜±Ò…À˜ Œ√‡±Ú ˝√√ ˛̊º Î¬◊√±˝√√¬ı˛Ì

¶§¬ı”̨¬Û 5 Ú— Â√fl¡øÈ¬ Î¬◊À~‡ fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º ¬Ûé¬±z¬À¬ı˛ Œ·±á¬œ¬ıX ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Œé¬ÀS ¤fl¡øÈ¬
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‰¬˘Àfl¡¬ı˛ ˜±Ú·≈ø˘¬ı˛ ø¬ıøˆ¬iß Œ|Ìœ ’z¬¬ı˛ ¤¬ı— ¬Û±˙±¬Û±ø˙ ¸—øù≠©Ü ¬Ûø¬ı˛̧ —‡…±·≈ø˘ Â√Àfl¡¬ı˛ ˜±Ò…À˜ Œ√‡±

˝√√ ˛̊º Î¬◊√±˝√√¬ı˛Ì ¶§¬ı”̨¬Û 7 Ú— Â√fl¡øÈ¬ Î¬◊À~‡ fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º ¬ı˛±ø˙Ó¬Ô…˜±˘±¬ı˛ ¸±ø¬ı˛fl¡¬ı˛ÀÌ¬ı˛ (Summarisation)

¸À¬ı«±»fl‘¡©Ü › ¬ı ≈̋√√˘ õ∂‰¬ø˘Ó¬ ˆ¬e·œ ˝√√˘ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Úº

[Î¬] Úflƒ¡¸± › ø‰¬S (Charts and Diagram) : ¬Ûø¬ı˛̧ —‡…±·Ó¬ ¬ı˛±ø˙Ó¬Ô…˜±˘± õ∂fl¡±À˙¬ı˛ fl¡± «̊fl¡¬ı˛œ

¬ÛXøÓ¬ ˝√√˘ Úflƒ¡¸± › ø‰¬ÀS¬ı˛ ¸±˝√√±À˚… õ∂fl¡±˙º ¬ıd≈¬Ó¬ Úflƒ¡¸± › ø‰¬ÀS¬ı˛ ¸±˝√√±À˚… ¤fl¡ ÚÊ√À¬ı˛ ¬ı˛±ø˙Ó¬Ô…˜±˘±¬ı˛

õ∂fl‘¡øÓ¬¬ı˛ Œ¬ı˙ øfl¡Â≈√È¬± ’øÓ¬¸N¬ı˛ ’Ú≈Ò±¬ıÚ fl¡¬ı˛± ˚± ˛̊º Ó¬±Â√±Î¬ˇ± ‰¬±È«¬ ¬ı± Úflƒ¡¸± Ê√øÈ¬˘ ¸˜¸…±¬ı˛ ¬ı…±‡…± ø√ÀÓ¬

¬Û±À¬ı˛ ¤¬ı— ·≈5 Ó¬Ô… ¸±˜ÀÚ Ó≈¬À˘ Ò¬ı˛ÀÓ¬ ¬Û±À¬ı˛º fl¡±˘œÚ¸±ø¬ı˛¬ı˛ õ∂¬ıÌÓ¬± øÚ¬ı”̨¬ÛÀÌ¬ı˛ Œé¬ÀS Úfl¡ƒ̧ ± ø¬ıÀ˙ ∏̄

Î¬◊¬ÛÀ˚±·œ ˝√√ ˛̊º S≈øÈ¬ ø¬ı‰≈¬…øÓ¬ ¬Û¬ı˛œé¬±¬ı˛ Œé¬ÀS ’ÀÚfl¡ ¸˜ ˛̊ ¢∂±Ù¬ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√ ˛̊º Úflƒ¡¸± ¬ı± ø‰¬S ’¬ı˙…

¬ı˛±ø˙Ó¬Ô…˜±˘±¬ı˛ ¬Û“√≈∫±Ú≈¬Û≈∫ ø¬ı¬ı¬ı˛Ì ø√ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤·≈ø˘¬ı˛ ˜±Ò…À˜ Œfl¡¬ı˘ ’±¸iß ’¬ıàÔ±¬ı˛ õ∂fl¡±˙ ‚ÀÈ¬º

Úflƒ¡¸± › ø‰¬S ’efl¡Ú fl¡¬ı˛ÀÓ¬ ˚ÀÔ©Ü ¸˜À ˛̊¬ı˛ õ∂À ˛̊±Ê√Ú ˝√√ ˛̊º

Úfl¡ƒ̧ ± › ø‰¬ÀS¬ı˛ ¸±Ò±¬ı˛Ì Ò¬ı˛Ú·≈ø˘ øÚÀ•ß Œ√› ˛̊± ˝√√˘ñ

(1) Œ¬ı˛‡±ø‰¬S ’Ô¬ı± ¢∂±Ù¬ (Line diagram of Graph)

(2) √G¬ ø‰¬S (Bar diagram)

(3) ¬Û± ◊̋√√ ø‰¬S (Pie diagram)

(4) ’± ˛̊Ó¬À˘‡, ¬Ûø¬ı˛̧ —‡…± ¬ı ≈̋√√ ≈̂¬Ê√, ›ø·ˆ¬ ◊̋√√Ó¬…±ø√ (Histogram, Frequency Polygon,

Ogive etc)

[Ï¬] Œ¬ı˛‡±ø‰¬S ¬ı± Œ˘‡ (Line diagram or Graph) : Œ¬ı˛‡±ø‰¬S ¬ı± Œ˘‡ ˝√√˘ ¬Ûø¬ı˛̧ —‡…±·Ó¬

¬ı˛±ø˙˜±˘± õ∂fl¡±À˙¬ı˛ ¸¬ı«±øÒfl¡ ¸±Ò±¬ı˛Ì ¬ÛXøÓ¬º ¸¬ı˛̆ À¬ı˛‡± ¬ı± ¬ıÀ√flË¡¬ı˛ (Straight line or curve) ¸±˝√√±À˚…

≈√øÈ¬ ‰¬±˘Àfl¡¬ı˛ ˜ÀÒ… ¸•Ûfl«¡ Œ¬ı˛‡±ø‰¬ÀS (Sine diagram) õ∂øÓ¬Ù¬ø˘Ó¬ ˝√√ ˛̊º ¤fl¡øÈ¬ Œ˘‡ fl¡±·ÀÊ√ (Graph

paper) ¤fl¡øÈ¬ ’Ú≈̂ ”¬ø˜fl¡ Œ¬ı˛‡± [’Ú≈̂ ”¬ø˜fl¡ ’é¬ ¬ı± x-’é¬] ¤¬ı— ¤fl¡øÈ¬ Î¬◊̆ •§ Œ¬ı˛‡± [Î¬◊~•§ ’é¬ ¬ı±

y-’é¬] ’efl¡Ú fl¡¬ı˛± ˝√√˘º ’Ú≈̂ ”¬ø˜fl¡ ’é¬ ¤¬ı— Î¬◊̆ •§ ’é¬ Ú±À˜ fl¡øÔÓ¬ Œ¬ı˛‡±¡Z ˛̊ Œ˚ ø¬ıμ≈ÀÓ¬ ŒÂ√√

fl¡À¬ı˛ Ó¬±Àfl¡ ”̃̆ ø¬ıμ≈ (origin) ¬ı˘± ˝√√ ˛̊º Ò¬ı˛± ˚±fl¡ x ¤¬ı— y ¤˜Ú ≈√øÈ¬ ø¬ıø26√iß ’Ô¬ı± ’ø¬ıø26√iß ‰¬˘fl¡

Œ˚ x-¤¬ı˛ õ∂øÓ¬øÈ¬ ¢∂˝√√ÌÀ˚±·… ˜±ÀÚ¬ı˛ Ê√Ú… y-¤¬ı˛ ¤fl¡øÈ¬ fl¡À¬ı˛ øÚø«√©Ü ˜±Ú Ô±Àfl¡º ¤Àé¬ÀS x ˝√√˘ øÚ¬ı˛À¬Ûé¬

‰¬˘fl¡ (Independent variate) ¤¬ı— y ˝√√˘ øÚ «̂¬¬ı˛̇ œ˘ ‰¬˘fl¡ (Dependent variate)º ¬Û”¬ı« øÚø«√©Ü ¤fl¡fl¡

’Ú≈̊ ± ˛̊œ ’Ú≈̂ ”¬ø˜fl¡ ’Àé¬ x ‰¬˘Àfl¡¬ı˛ ˜±Ú·≈ø˘ ¤¬ı— Î¬◊̆ •§ ’Àé¬ y ‰¬˘Àfl¡¬ı˛ ˜±Ú·≈ø˘ Œ√‡±Ú Œ˚ÀÓ¬

¬Û±À¬ı˛º x-¤¬ı˛ Ê√Ú… ¤fl¡fl¡ ¤¬ı— y-¤¬ı˛ Ê√Ú… ¤fl¡fl¡ øˆ¬iß ˜±À¬Û¬ı˛ ˝√√ÀÓ¬ ¬Û±À¬ı˛º ’Ú≈̂ ”¬ø˜fl¡ ’é¬Àfl¡

X-’é¬ ¤¬ı— Î¬◊~•§ ’é¬Àfl¡ Y-’é¬ ¬ıÀ˘› ’øˆ¬ø˝√√Ó¬ fl¡¬ı˛± ˝√√ ˛̊º

¤¬ı±¬ı˛ x ‰¬˘Àfl¡¬ı˛ ˜±Ú¸˜”˝√√ x1, x2, x3 ........ Ê√Ú… y ‰¬˘Àfl¡¬ı˛ ¸—øù≠©Ü ˜±Ú·≈ø˘ ˚ø√ ˚Ô±√flË¡À˜

y1, y2, y3 ....... ˝√√˚˛ Ó¬±˝√√À˘ Œ˘‡ fl¡±·ÀÊ√¬ı˛ y-’é¬ø¬ıø˙©Ü ¸˜Ó¬À˘ õ∂√M√√ ¬ı˛±ø˙Ó¬Ô…¸˜”˝√√ (x1,

y1), (x2, y2), (x3, y3) ..... ˆ≈¬Ê√ Œfl¡±øÈ¬ ¸•Ûiß P1, P2, P3 ....... ø¬ıμ≈ ¡Z±¬ı˛± ø‰¬ø˝êÓ¬ fl¡¬ı˛±
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˚±˚˛º ¤˝◊√√ ø¬ıμ≈·≈ø˘ ¸¬ı˛˘À¬ı˛‡± ¡Z±¬ı˛± ˚≈q¡ fl¡¬ı˛À˘ Œ˚ ø‰¬SøÈ¬ ¬Û±›˚˛± ˚±˚˛ Ó¬± ˝√√˘ Œ˘‡ø‰¬S

(Line diagram)º

Œ|Ìœ¬ıX ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Œé¬ÀS Œ|Ìœ ¸•Ûøfl«¡Ó¬ ¬Ûø¬ı˛̧ —‡…±·≈ø˘Àfl¡ Œ|Ìœ ˜Ò…Àfl¡¬ı˛ (Class

mark) ¸—øù≠©Ü Œfl¡±øÈ¬¬ı”̨À¬Û ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√ ˛̊º ¤fl¡ ◊̋√√ ¢∂±ÀÙ¬¬ı˛ ¬ı± Œ˘‡±¬ı˛ ˜ÀÒ… ¤fl¡±øÒfl¡ Œ¬ı˛‡±ø‰¬ÀS¬ı˛ õ∂À ˛̊±Ê√Ú

˝√√À˘ õ∂ÀÓ¬…fl¡ Œ¬ı˛‡±ø‰¬S ¬Û‘Ôfl¡ˆ¬±À¬ı ’efl¡Ú fl¡¬ı˛ÀÓ¬ ˝√√À¬ıº

Œ˘‡ø‰¬ÀS¬ı˛ ’Ú≈̂ ”¬ø˜fl¡ ’Àé¬¬ı˛ øÚÀ•ß ¤¬ı— Î¬◊̆ •§ ’Àé¬¬ı˛ ¬ı±˜ ø√Àfl¡ ‰¬˘fl¡ ≈√øÈ¬¬ı˛ ø¬ıøˆ¬iß ˜±Ú ¬Ûø¬ı˛̃ ±À¬Û¬ı˛

¤fl¡fl ¶Û©Ü¬ı”̨À¬Û Î¬◊À~‡ fl¡¬ı˛ÀÓ¬ ˝√√À¬ıº ¬Ûø¬ı˛̧ —‡…±·≈ø˘ (frequencies) fl¡± «̊Ó¬ Î¬◊~•§ ’Àé¬ Œ√‡±Ú ˝√√ ˛̊º

Œ¬ı˛‡±ø‰¬ÀS¬ı˛ Œ˚-Àfl¡±Ú ø¬ıμ≈¬ı˛ àÔ±Ú±efl¡ (co-ordinates) (a, b) ¡Z±¬ı˛± õ∂fl¡±ø˙Ó¬ ˝√√› ˛̊±¬ı˛ ’Ô« ˝√√˘ ‹

ø¬ıμ≈¬ı˛ ≈̂ Ê√ ˝√√À26√ a ¤¬ı— Œfl¡±øÈ¬ ˝√√À26√ b ’Ô¬ı± x › y ’é¬ ŒÔÀfl¡ ø¬ıμ≈øÈ¬¬ı˛ ”√¬ı˛Q b › a-¬ı˛ ˜±ÀÚ¬ı˛

¸˜±Ú≈¬Û±øÓ¬fl¡º

’Ú≈̂ ”¬ø˜fl¡ ¬Ûø¬ı˛̃ ±¬Û ˜±S± (Scale) ”̃̆  ø¬ıμ≈ ŒÔÀfl¡ ≈̇¬ı≈̨ Ú±› ˝√√ÀÓ¬ ¬Û±À¬ı˛º øfl¡z≈¬ Î¬◊~•§ ¬Ûø¬ı˛̃ ±¬Û

˜±S± ”̇Ú… ø¬ıμ≈ ŒÔÀfl¡ Œ√‡±Ú ’±¬ıø˙…fl¡º Œ˘‡ø‰¬ÀS¬ı˛ ¤fl¡øÈ¬ ¸—øé¬5 ø˙À¬ı˛±Ú±˜ ø√ÀÓ¬ ˝√√ ˛̊ :
Î¬◊√±˝√√¬ı˛Ì : Œfl¡±Ú ¤fl¡øÈ¬ Ù¬±À «̃ ˜±ø¸fl¡ Δ¬ı≈√…øÓ¬fl¡ ¬Û±‡± Î¬◊»¬Û±√ÀÚ¬ı˛ ¬Ûø¬ı˛̃ ±Ì øÚÀ•ß Œ√› ˛̊± ˝√√˘ :
Ê√±Ú≈̊ ˛±¬ı˛œñ50, ŒÙ¬¬ıË≈̊ ˛±¬ı˛œñ90, ˜±‰«¬ñ60, ¤øõ∂˘ñ120, Œ˜ñ140, Ê≈√Úñ100, Ê≈√˘± ◊̋√√ñ

150, ’±·©Üñ90, Œ¸ÀõI◊•§¬ı˛ñ130, ’À"√√±¬ı¬ı˛ñ150, ÚÀˆ¬•§¬ı˛ñ120, øÎ¬À¸•§¬ı˛ñ130

Î¬◊¬ÛÀ¬ı˛±q¡ ¬ı˛±ø˙Ó¬Ô…˜±˘±Àfl¡ Œ¬ı˛‡±ø‰¬ÀS¬ı˛ ¸±˝√√±À˚… øÚÀ•ß õ∂fl¡±˙ fl¡¬ı˛± ˝√√˘ ñ

¤fl¡øÈ¬ Ù¬±À «̃¬ı˛ ˜±ø¸fl¡ Δ¬ı≈√…øÓ¬fl¡ ¬Û±‡± Î¬◊»¬Û±√ÀÚ¬ı˛ Œ¬ı˛‡±ø‰¬S

⎯⎯⎯→
˜±¸

ø‰¬S Ú—ñ1
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Œ¬ı˛‡±ø‰¬SøÈ¬ÀÓ¬ ˜±¸¸ ”̃̋ √√Àfl¡ Î¬◊~•§ ’é¬À¬ı˛‡± ˛̊ ¤¬ı— Î¬◊»¬Û±√ÀÚ¬ı˛ ¬Ûø¬ı˛̃ ±ÌÀfl¡ ’Ú≈̂ ”¬ø˜fl¡ ’é¬À¬ı˛‡± ˛̊

øÚ•ßø˘ø‡Ó¬ ¬Ûø¬ı˛̃ ±¬Û ˜±S± (Scale) ’Ú≈̊ ± ˛̊œ Œ√‡±Ú ˝√√À ˛̊ÀÂ√º

¬Ûø¬ı˛̃ ±¬Û ˜±S± (Scale) : ’Ú≈̂ ”¬ø˜fl¡ ’é¬ OX ¬ı¬ı˛±¬ı¬ı˛ ŒÂ√±È¬ ¬ı·«Àé¬ÀS¬ı˛ 2øÈ¬ ¬ı± ≈̋√√ Δ√‚«… = 1 ˜±¸

¤¬ı— Î¬◊̆ •§ ’é¬ OY ¬ı¬ı˛±¬ı¬ı˛ ŒÂ√±È¬ ¬ı·«Àé¬ÀS¬ı˛ ¤fl¡øÈ¬ ¬ı± ≈̋√√ = 10øÈ¬ ¬Û±‡± ÒÀ¬ı˛ ¬Û±‡±¬ı˛ ˜±ø¸fl¡ Î¬◊»¬Û±√ÀÚ¬ı˛

¬Ûø¬ı˛̃ ±Ì Î¬◊¬ÛÀ¬ı˛±q¡ Œ˘‡ø‰¬S (Line diagram)-¤¬ı˛ ¸±˝√√±À˚… õ∂fl¡±˙ fl¡¬ı˛± ˝√√À ˛̊ÀÂ√º ø¬ıøˆ¬iß ˜±À¸ ¬Û±‡±¬ı˛

Î¬◊»¬Û±√Ú¸ ”̃̋ √√ ’Ú≈̂ ”¬ø˜fl¡ ’é¬À¬ı˛‡± ŒÔÀfl¡ ˚Ô±√flË¡À˜ A, B, C, D....... õ∂ ‘̂¬øÓ¬ ø¬ıμ≈·≈ø˘¬ı˛ Î¬◊~•§ ”√¬ı˛ÀQ¬ı˛

¸˜±Ú≈¬Û±øÓ¬fl¡ ø˝√√¸±À¬ı õ∂√ø «̇Ó¬ ˝√√À ˛̊ÀÂ√º

[Ì] √G¬ø‰¬S ¬ı± ¬ı±¬ı˛À˘‡ (Bar diagram or Bar graph) : Œfl¡±Ú ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ ¬Ûø¬ı˛̧ —‡…±

ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Δ˘ø‡fl¡ õ∂fl¡±À˙¬ı˛ Ê√Ú… √G¬ø‰¬S ¬ı± ¬ı±¬ı˛ø‰¬ÀS¬ı˛ ¬ı…±¬Ûfl¡ õ∂À ˛̊±· Œ√‡± ˚± ˛̊º ¬Û¬ı˛¶Û¬ı˛ ˘•§ ¤˜Ú

¤fl¡øÈ¬ ≈√-’é¬ø¬ıø˙©Ü ¸˜Ó¬À˘¬ı˛ ’Ú≈̂ ”¬ø˜fl¡ › Î¬◊̆ •§ ’é¬ ¬ı¬ı˛±¬ı¬ı˛ ˚Ô±√flË¡À˜ ‰¬˘Àfl¡¬ı˛ ˜±Ú¸ ”̃̋ √√ › ¸—øù≠©Ü

¬Ûø¬ı˛̧ —‡…±·≈ø˘ ¬Ûø¬ı˛̃ ±¬Û ˜±S± ’Ú≈̊ ± ˛̊œ Œ√ø‡À ˛̊ fl¡Ó¬fl¡·≈ø˘ ¤fl¡ ◊̋√√ õ∂±Àz¬¬ı˛ √G¬ ¬ı± ¬ı±¬ı˛ (Bar) ¬Û¬ı˛¶Û¬ı˛

˝√√ÀÓ¬ ¸˜±Ú ”√¬ı˛ÀQ ‡±Î¬ˇ± fl¡¬ı˛± ˝√√ ˛̊ (erected)º ¤fl¡ ¤fl¡øÈ¬ √G¬ ¬ı± ¬ı±À¬ı˛¬ı˛ Δ√‚«… Î¬◊̋ √√± Œ˚ ¬ı˛±ø˙Ó¬Ô…Àfl¡

¬ı± ‰¬˘Àfl¡¬ı˛ ˜±S±Àfl¡ õ∂fl¡±˙ fl¡¬ı˛ÀÂ√ Ó¬±¬ı˛ ¬Ûø¬ı˛̧ —‡…±ÀÚ¬ı˛ (frequency) ¸˜±Ú≈¬Û±øÓ¬fl¡ ˝√√ ˛̊º ¤ ◊̋√√ √G¬ ¬ı±

¬ı±¬ı˛·≈ø˘Àfl¡ ’Ú≈̂ ”¬ø˜fl¡ ’Ô¬ı± Î¬◊̆ •§ Î¬◊̂ ¬ ˛̊̂ ¬±À¬ı õ∂fl¡±˙ fl¡¬ı˛± ˚± ˛̊º fl¡±˘œÚ¸±ø¬ı˛ ¸±Ò±¬ı˛ÌÓ¬ Î¬◊̆ •§ √G¬ ø‰¬S

¡Z±¬ı˛± õ∂fl¡±˙ fl¡¬ı˛± ˝√√ ˛̊º

Î¬◊√±˝√√¬ı˛Ì : ˆ¬±¬ı˛Ó¬¬ıÀ ∏̄«¬ı˛ ¬Û“√±‰¬øÈ¬ ¬ı˛±ÀÊ√…¬ı˛ Ê√Ú¸—‡…±¬ı˛ Â√fl¡ [ 1951 ¸±À˘¬ı˛ ’±√˜ ≈̧̃ ±ø¬ı˛ (census)

’Ú≈̊ ± ˛̊œ ] øÚÀ•ß Œ√› ˛̊± ˝√√˘ñ

¬ı˛±Ê√ ¬Û. ¬ıe· Œ¬ı±•§± ◊̋√√ ø¬ı √̋√±¬ı˛ ˜±^±Ê√ Î¬◊: õ∂À√˙

Ê√Ú¸—‡…± 250 360 400 570 630

[˘Àé¬]
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õ∂√M√√ ¤ ◊̋√√ Â√fl¡ ’Ú≈̊ ± ˛̊œ øÚÀ•ß √G¬ø‰¬SøÈ¬ Œ√‡±Ú ˝√√˘ñ

√G¬ø‰¬S fl¡À ˛̊fl¡ ¬ı˛fl¡À˜¬ı˛ ˝√√ÀÓ¬ ¬Û±À¬ı˛, ˚Ô±ñ ’Ú≈̂ ”¬ø˜fl¡ √G¬ø‰¬S, Î¬◊̆ •§ √G¬ø‰¬S, ≈̊¢¨ ¬ı± Œ˚Ãø·fl¡

¬ı± Ê√øÈ¬˘ √G¬ø‰¬S ¤¬ı— ’—˙øˆ¬øM√√fl¡ √G ¬ø‰¬Sº

[Ó¬] ¬Û± ◊̋√√ ø‰¬S ¬ı± ¬ı‘M√√±fl¡±¬ı˛ ø‰¬S (Pie chart or Circular Chart) : ¬Û± ◊̋√√ ø‰¬ÀS¬ı˛ (Pie chart)

-¤¬ı˛ ¸±˝√√±À˚… ¸•Û”Ì« ¬ı˛±ø˙Ó¬Ô… › Ó¬±¬ı˛ ’—˙·≈ø˘Àfl¡ ¤fl¡ ◊̋√√ àÔ±ÀÚ Œ√‡±Ú ˝√√ ˛̊º õ∂ÔÀ˜ ¤fl¡øÈ¬ ¬ı‘M√√ ’“√±fl¡±

˝√√ ˛̊ ¤¬ı— ¬ı‘M√√øÈ¬¬ı˛ Œé¬SÙ¬˘ ¡Z±¬ı˛± ¸•Û”Ì« Ó¬Ô… ¬ı± ¬ı˛±ø˙Ó¬Ô…·≈ø˘¬ı˛ ¸˜ø©ÜÀfl¡ õ∂fl¡±˙ fl¡¬ı˛± ˝√√À ˛̊ Ô±Àfl¡º ¤¬ı±¬ı˛

¸•Û”Ì« Ó¬ÀÔ…¬ı˛ ø¬ıøˆ¬iß ’—˙·≈ø˘ ¬ı‘M√√øÈ¬¬ı˛ ø¬ıøˆ¬iß ’—˙ ¡Z±¬ı˛± ¤˜Úˆ¬±À¬ı õ∂fl¡±˙ fl¡¬ı˛± ˝√√ ˛̊ ˚±ÀÓ¬ ¬ı‘M√√±—˙¸ ”̃À˝√√¬ı˛

Œé¬SÙ¬˘, ¸•Û”Ì« Ó¬ÀÔ…¬ı˛ ¸—øù≠©Ü ’—˙·≈ø˘¬ı˛ ˜±ÀÚ¬ı˛ ¸˜±Ú≈¬Û±øÓ¬fl¡ ˝√√ ˛̊ñ¶Û©ÜÓ¬ ◊̋√√ ¸•Û”Ì« Ó¬ÀÔ…¬ı˛ Œfl¡±Ú

¤fl¡øÈ¬ ’—˙ ‹ ¸•Û”Ì« Ó¬ÀÔ…¬ı˛ ˚Ó¬ ˙Ó¬±—˙ ˝√√À¬ı Œ¸ ◊̋√√ ’—˙ ¸—øù≠©Ü ¬ı‘M√√±—˙øÈ¬ ¸•Û”Ì« ¬ı‘ÀM√√¬ı˛ Ó¬Ó¬ ˙Ó¬±—˙

√̋√À¬ıº

Y

700

600

500

400

300

200

100

O XŒ¬ı±•§± ◊̋√√ ø¬ı √̋√±¬ı̨ ˜±^±Ê√¬Û.¬ıe· ◊̋√√Î¬◊.ø¬Û.

ø‰¬S Ú— 2, ¬Û“√±‰¬øÈ¬ ¬ı˛±ÀÊ√…¬ı˛ Ê√Ú¸—‡…±¬ı˛ √G¬ø‰¬S Œ¶®˘

– Î¬◊̆ •§ ø√Àfl¡ ŒÂ√±È¬ ¬ı·«Àé¬ÀS¬ı˛ ¤fl¡øÈ¬ ¬ı± ≈̋√√ = 20
˘é¬ ø‰¬ÀS √G¬·≈ø˘ Î¬◊̆ •§̂ ¬±À¬ı ‡±Î¬ˇ± fl¡¬ı˛± ˝√√À ˛̊ÀÂ√
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¬Û± ◊̋√√ ø‰¬S ’efl¡ÀÚ¬ı˛ ≈̧ø¬ıÒ±ÀÔ« õ∂ÔÀ˜ ¤fl¡øÈ¬ ¬ı‘ÀM√√¬ı˛ ¬Ûø¬ı˛øÒÀfl¡ 100øÈ¬ ¸˜±Ú ˆ¬±À· ˆ¬±· fl¡¬ı˛± ˝√√ ˛̊º

’±¬ı±¬ı˛ ¬ı‘ÀM√√¬ı˛ Œfl¡fàÔ Œfl¡±Ì ˝√√˘ 360°º ≈̧Ó¬¬ı˛±— ¸•Û”Ì« ¬ı˛±ø˙Ó¬ÀÔ…¬ı˛ Œfl¡±Ú ’—˙ ø¬ıÀ˙À ∏̄¬ı˛ ˙Ó¬±—˙

˚ø√ P ˝√√ ˛̊ Ó¬±˝√√À˘ Ó¬ƒ√¸—øù≠©Ü ¬ı‘M√√±—À˙¬ı˛ Œfl¡fàÔ Œfl¡±Ì q = 360
100  × P (3·6 × P) øÎ¬ø¢∂ ˝√√À¬ıº

¤ˆ¬±À¬ı ¸•Û”Ì« ¬ı˛±ø˙Ó¬ÀÔ…¬ı˛ ’—˙ ø¬ıÀ˙À¯¬ı˛ Ê√Ú… ¸—øù≠©Ü ¬ı‘M√√±—˙·≈ø˘ øÚÌ«̊ ˛ fl¡À¬ı˛ ¬Û± ◊̋√√ ø‰¬S ¬ı± ¬ı‘M√√±fl¡±¬ı˛

ø‰¬S ’efl¡Ú fl¡¬ı˛± ˝√√ ˛̊º

Î¬◊√±˝√√¬ı˛Ì : ˆ¬±¬ı˛Ó¬ ¸¬ı˛fl¡±À¬ı˛¬ı˛ Œfl¡±Ú ¤fl¡ ¬ıÂ√À¬ı˛¬ı˛ ¬ı˛±Ê√¶§ ¸—√flË¡±z¬ ¬ı˛±ø˙Ó¬Ô…˜±˘± Œ√› ˛̊± ˝√√˘º ¬ı˛±ø˙Ó¬Ô…

˜±˘±Àfl¡ øÚÀ•ß ¤fl¡øÈ¬ ¬Û± ◊̋√√ ø‰¬ÀS¬ı˛ ¸±˝√√±À˚… õ∂fl¡±˙ fl¡¬ı˛± ˝√√˘ :

Î¬◊»¸ ¬ı˛±Ê√¶§ Œ˜±È¬¬ı˛

[˘é¬ È¬±fl¡± ˛̊] ˙Ó¬±—˙

fl¡±¸È¬˜¸ 10880 32

Œfl¡fœ ˛̊ ’z¬: ≈̇{√® 6800 20

’Ú…±Ú… fl¡¬ı˛ 8160 24

[fl¡À¬Û«±À¬ı˛È¬ fl¡¬ı˛ Â√±Î¬ˇ±]

fl¡À¬Û«±À¬ı˛È¬ fl¡¬ı˛ 3400 10

’Ú…±Ú… Î¬◊»¸ 4760 14

Œfl¡±Ú ¬ı‘ÀM√√¬ı˛ Œfl¡Àf Œ˜±È¬ 360° Î¬◊»¬Ûiß ˝√√ ˛̊º ≈̧Ó¬¬ı˛±— 360° ˝√√˘ 100% ¬Ûø¬ı˛̧ —‡…±¬ı˛ ¸˜±Ú≈¬Û±øÓ¬fl¡

¤¬ı— 1% ¬Ûø¬ı˛̧ —‡…±¬ı˛ Ê√Ú… Œfl¡Àf 3·6° Œfl¡±Ì Î¬◊»¬Ûiß ˝√√À¬ıº ø¬ıøˆ¬iß ”̧S ŒÔÀfl¡ ¬ı˛±Ê√¶§ ¸—√flË¡±z¬ ¬Ûø¬ı˛̧ —‡…±Ú

¸—øù≠©Ü ¬Û± ◊̋√√ ø‰¬ÀS¬ı˛ ø¬ıøˆ¬iß ’—À˙¬ı˛ Ê√Ú… Œfl¡Àf Œ˚ Œfl¡±Ì·≈ø˘ Î¬◊»¬Ûiß ˝√√À¬ı Œ¸·≈ø˘ ˝√√˘ ˚Ô±√flË¡À˜ (32

× 3·6) = 115·2°, (20 × 3·6) = 72°, (24 × 3·6) = 86·4°, (10 × 3·6) = 36° ¤¬ı— (14

× 3·6) = 14°

[Ô] ¬Ûø¬ı˛̧ —‡…± ¬ı ≈̋√√ ”̂¬Ê√ (Frequency Polygon) : ¤fl¡øÈ¬ ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛

Î¬◊¬Û ≈̊q¡ ø‰¬S ¸˝√√À˚±À· õ∂fl¡±˙ ˝√√˘ ¬Ûø¬ı˛̧ —‡…± ¬ı ≈̋√√ ”̂¬Ê√º ¤ ◊̋√√ Œé¬ÀS ‰¬˘Àfl¡¬ı˛ ˜±Ú¸ ”̃̋ √√ ’Ú≈̂ ”¬ø˜fl¡ ’Àé¬

¤¬ı— ¬Ûø¬ı˛̧ —‡…±Ú¸ ”̃̋ √√ Î¬◊̆ •§ ’Àé¬ Œ√‡±Ú ˝√√ ˛̊º ≈√ ◊̋√√ ’é¬ø¬ıø˙©Ü ¸˜Ó¬À˘ ¸—·‘̋ √√œÓ¬ ¬ı˛±ø˙Ó¬Ô…¸ ”̃̋ √√ ø¬ıμ≈

¡Z±¬ı˛± ø‰¬ø˝êÓ¬ fl¡¬ı˛± ˝√√ ˛̊ Œ˚‡±ÀÚ õ∂øÓ¬øÈ¬ ø¬ıμ≈¬ı˛ ”̂¬Ê√ ¤¬ı— Œfl¡±øÈ¬ ˚Ô±√flË¡À˜ ‰¬˘Àfl¡¬ı˛ ˜±Ú › ¸—øù≠©Ü ¬Ûø¬ı˛̧ —‡…±

õ∂fl¡±˙ fl¡À¬ı˛º ¤fl¡øÈ¬ ¬ıX ø‰¬ÀS¬ı˛ Ê√Ú… ”̇Ú… ¬Ûø¬ı˛̧ —‡…± ¸—øù≠©Ü ‰¬˘Àfl¡¬ı˛ øÚ•ßÓ¬˜ › Î¬◊X«Ó¬˜ ˜±Ú·≈ø˘

’z¬ ≈̂«¬q¡ fl¡¬ı˛± ˝√√ ˛̊ñ’Ô«±» ¬Ûø¬ı˛̧ —‡…± ¬ı ≈̋√√ ”̂¬Ê√øÈ¬ ’Ú≈̂ ”¬ø˜fl¡ ’é¬ ŒÔÀfl¡ ≈̇¬ı≈̨ ˝√√ ˛̊ ¤¬ı— ¸¬ı«À˙À ∏̄ ’Ú≈̂ ”¬ø˜fl¡

’Àé¬ ø˜ø˘Ó¬ ˝√√ ˛̊º ø‰¬ø˝êÓ¬ ø¬ıμ≈·≈ø˘ Œ¬ı˛‡±—˙ ¡Z±¬ı˛± √flË¡˜±i§À ˛̊ ≈̊q¡ fl¡À¬ı˛ Œ˚ ¬ı ≈̋√√ ”̂¬Ê√øÈ¬ ø˘ø‡Ó¬ ˝√√ ˛̊ Ó¬±

˝√√˘ ¬Ûø¬ı˛̧ —‡…± ¬ı ≈̋√√ ”̂¬Ê√º ¬Û”À¬ı«±ø~ø‡Ó¬ ¬Ûø¬ı˛̧ —‡…± Â√fl¡ Ú— 5 ’Ú≈̧ ±À¬ı˛ øÚÀ•ß ¤fl¡øÈ¬ ¬Ûø¬ı˛̧ —‡…± ¬ı ≈̋√√ ”̂¬Ê√

’efl¡Ú fl¡¬ı˛± ˝√√˘º

ø‰¬S Ú— 3 – ¬Û± ◊̋√√ ø‰¬S
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ø‰¬S Ú— 4 Â√fl¡ : Ú— 5 ’Ú≈̊ ± ˛̊œ ¬Ûø¬ı˛¬ı±À¬ı˛¬ı˛ ’± ˛̊Ó¬ÀÚ¬ı˛ ¬Ûø¬ı˛̧ —‡…±

ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ¬Ûø¬ı˛̧ —‡…± ¬ı ≈̋√√ ”̂¬Ê√

[√] ’± ˛̊Ó¬À˘‡ (Histogram) : ’± ˛̊Ó¬À˘‡ ’ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ¬õ∂fl¡±À˙¬ı˛

˚ÀÔ±¬Û ≈̊q¡ Œ˘‡ø‰¬Sº ’± ˛̊Ó¬À˘é¬-¤¬ı˛ Œé¬ÀS Ò¬ı˛± ˝√√ ˛̊ Œ˚ ¤fl¡øÈ¬ Œ|Ìœ¬ı˛ ’z¬·«Ó¬ ¬Ûø¬ı˛̧ —‡…± Œ|Ìœ¬ı˛

Δ√À‚«…¬ı˛ ˜ÀÒ… ¸˜±Úˆ¬±À¬ı ø¬ıd‘¬Ó¬º ¤Àé¬ÀS› ≈√øÈ¬ ’é¬ Ò¬ı˛± ˝√√ ˛̊ ¤¬ı— Œ|Ìœ ¸œ˜±z¬·≈ø˘ (Class

boundaries) Œ|ÌœÕ√‚«… øÚÀ«√˙ fl¡¬ı˛±¬ı˛ Ê√Ú… ’Ú≈̂ ”¬ø˜fl¡ ’Àé¬ Œ√‡±Ú ˝√√ ˛̊º ¤¬ı˛¬Û¬ı˛ õ∂øÓ¬øÈ¬ Œ|ÌœÕ√À‚«…¬ı˛

Î¬◊¬Û¬ı˛ ¬Û¬ı˛¶Û¬ı˛ ¸—˘¢ü ’± ˛̊Ó¬Àé¬S·≈ø˘ ‡±Î¬ˇ± fl¡¬ı˛± ˝√√ ˛̊ (erected) ¤˜Úˆ¬±À¬ı Œ˚Ú õ∂øÓ¬øÈ¬ ’± ˛̊Ó¬Àé¬ÀS¬ı˛

Œé¬SÙ¬˘ ¸—øù≠©Ü Œ|Ìœ¬ı˛ ¬Ûø¬ı˛̧ —‡…±¬ı˛ ¸˜±Ú≈¬Û±øÓ¬fl¡ ˝√√ ˛̊º ¸¬ı Œ|Ìœ·≈ø˘ ˚ø√ ¸˜ Δ√À‚«…¬ı˛ ˝√√ ˛̊ Ó¬±˝√√À˘

’± ˛̊Ó¬Àé¬S·≈ø˘¬ı˛ Î¬◊2‰¬Ó¬± [Î¬◊̆ •§ Δ√‚«…] Œ|Ìœ ¬Ûø¬ı˛̧ —‡…±·≈ø˘¬ı˛ ¸˜±Ú≈¬Û±øÓ¬fl¡ √̋√À¬ı ¤¬ı— Ó¬‡Ú ’± ˛̊Ó¬Àé¬S·≈ø˘¬ı˛

Î¬◊2‰¬Ó¬± ¸—‡…±·Ó¬ˆ¬±À¬ı Œ|Ìœ¬Ûø¬ı˛̧ —‡…±¬ı˛ ¸˜±Ú Ò¬ı˛± ˚±À¬ıº ’±¬ı±¬ı˛ Œ|Ìœ·≈ø˘¬ı˛ Δ√‚«… ˚ø√ ’¸˜ ˝√√ ˛̊ Ó¬±˝√√À˘

’± ˛̊Ó¬Àé¬S·≈ø˘¬ı˛ õ∂àÔ ’¸˜ ˝√√À¬ıº Œ¸Àé¬ÀS øfl¡z≈¬ ’± ˛̊Ó¬Àé¬S·≈ø˘¬ı˛ Î¬◊2‰¬Ó¬± ˝√√À¬ı ¬Ûø¬ı˛̧ —‡…± ‚ÚQ·≈ø˘¬ı˛

¸˜±Ú≈¬Û±øÓ¬fl¡º

Î¬◊√±˝√√¬ı˛Ì : 100øÈ¬ Œ√±fl¡±ÀÚ¬ı˛ ˜±ø¸fl¡ ≈̃Ú±Ù¬±¬ı˛ [È¬±fl¡± ˛̊] ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú øÚÀ•ß Œ√› ˛̊± ˝√√˘ :

õ∂øÓ¬øÈ¬ Œ√±fl¡±ÀÚ¬ı˛ ≈̃Ú±Ù¬± : 0–100 100–200 200–300 300–400 400–500 500–600

Œ√±fl¡±ÀÚ¬ı˛ ¸—‡…± : 12 18 27 20 17 6
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Î¬◊¬ÛÀ¬ı˛±q¡ Ó¬ÀÔ…¬ı˛ øˆ¬øM√√ÀÓ¬ øÚ•ß ’± ˛̊Ó¬À˘‡øÈ¬ Œ√‡±Ú ˝√√˘ :

ø‰¬ÀS ŒÂ√√ø¬ıμ≈ K ’Ú≈̧ ±À¬ı˛ ¸—‡…±·≈¬ı≈̨ ˜±Ú (Mode) øÚÌ«̊ ˛ fl¡¬ı˛± ˚± ˛̊º K ø¬ıμ≈ ŒÔÀfl¡ ’Ú≈̂ ”¬ø˜fl¡

’Àé¬¬ı˛ Î¬◊¬Û¬ı˛ ’øefl¡Ó¬ ˘•§ ’Ú≈̧ ±À¬ı˛ øÚÒ«±ø¬ı˛Ó¬ ¸—‡…±·≈¬ı≈̨ ˜±Ú ˝√√˘ 256·25º

[Ò] ’ø·ˆ¬ ¬ı± ’øÊ√ˆ¬ (Ogive) : ¤fl¡øÈ¬ ’ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ √flË¡˜À˜Ãø˘fl¡ ¬Ûø¬ı˛̧ —‡…±·≈ø˘¬ı˛ [Œ˚

Œfl¡±Ú ¤fl¡ Ò¬ı˛ÀÚ¬ı˛] ¬Ûø¬ı˛Àõ∂øé¬ÀÓ¬ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ¬ı ≈̋√√˘ ¬ı…¬ı ‘̋√√Ó¬ Δ˘ø‡fl¡ õ∂fl¡±˙ ˝√√˘ ’ø·ˆ¬ ¬ı±

’øÊ√ˆ¬, ¤ ◊̋√√ Œ˘‡ø‰¬S ’efl¡ÀÚ¬ı˛ Œé¬ÀS ≈√ ◊̋√√ ’é¬ ø¬ıø˙©Ü ¸˜Ó¬À˘¬ı˛ ’Ú≈̂ ”¬ø˜fl¡ ’Àé¬ ‰¬˘Àfl¡¬ı˛ ˜±Ú·≈ø˘

¤¬ı— Î¬◊̆ •§ ’Àé¬ ¸—øù≠©Ü √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…±·≈ø˘ Œ√‡±Ú ˝√√ ˛̊º

¶§äÓ¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛ √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…±·≈ø˘¬ı˛ Œé¬ÀS (In case of cumulative frequencies, less

then type) √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…±·≈ø˘ ≈√ ◊̋√√ ’é¬ø¬ıø˙©Ü ¸˜Ó¬À˘ Î¬◊X«Ó¬¬ı˛ Œ|Ìœ¸œ˜±Àz¬¬ı˛ (Upper class

boundaries) ¬Ûø¬ı˛Àõ∂øé¬ÀÓ¬ ø¬ıμ≈ ¡Z±¬ı˛± ø‰¬ø˝êÓ¬ fl¡¬ı˛± ˝√√ ˛̊ ¤¬ı— ¤¬ı”̨¬Û ø‰¬ø˝êÓ¬ ø¬ıμ≈·≈ø˘ Œ¬ı˛‡±—˙ ¡Z±¬ı˛± ≈̊q¡



238

fl¡À¬ı˛ ¶§äÓ¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛ ’ø·ˆ¬ (Ogive) ¬Û±› ˛̊± ˚± ˛̊º ’±¬ı±¬ı˛ ’øÒfl¡Ó¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛ ’ø·ˆ¬ ’efl¡ÀÚ¬ı˛ Ê√Ú…

√flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…±·≈ø˘ [’øÒfl¡Ó¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛] ¸—øù≠©Ü Œ|Ìœ¬ı˛ øÚ•ßÓ¬¬ı˛ Œ|Ìœ ¸œ˜±Àz¬¬ı˛ ¬Ûø¬ı˛Àõ∂øé¬ÀÓ¬

≈√ ◊̋√√ ’é¬ø¬ıø˙©Ü ¸˜Ó¬À˘ ø¬ıøˆ¬iß ø¬ıμ≈ ¡Z±¬ı˛± õ∂fl¡±ø˙Ó¬ ˝√√ ˛̊º ¤ ◊̋√√ ø¬ıμ≈·≈ø˘ Œ¬ı˛‡±—˙ ¡Z±¬ı˛± ≈̊q¡ fl¡À¬ı˛ ’øÒfl¡Ó¬¬ı˛

Ò¬ı˛ÀÚ¬ı˛ ’ø·ˆ¬˚’øÊ√ˆ¬ ¬Û±› ˛̊± ˚± ˛̊º

¶§±ˆ¬±ø¬ıfl¡ˆ¬±À¬ı, øÚ•ßÓ¬˜ Œ|Ìœ¬ı˛ øÚ•ßÓ¬¬ı˛ Œ|Ìœ ¸œ˜±Àz¬¬ı˛ Œé¬ÀS ¶§äÓ¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛ √flË¡˜À˚Ãø·fl¡

¬Ûø¬ı˛̧ —‡…± ˝√√˘ ”̇Ú… ¤¬ı— Ó¬± ’ø·ˆ¬ ’efl¡ÀÚ¬ı˛ Œ¬ı˘± ˛̊ ’z¬ ≈̂«¬q¡fl¡¬ı˛Ì ˝√√ ˛̊º ’Ú≈¬ı”̨¬Ûˆ¬±À¬ı Î¬◊2‰¬Ó¬˜ Œ|Ìœ¬ı˛

Î¬◊2‰¬Ó¬¬ı˛ Œ|Ìœ ¸œ˜±Àz¬¬ı˛ Œé¬ÀS ’øÒfl¡Ó¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛ √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…±› ”̇Ú… ˝√ ˛̊ ¤¬ı— ’ø·ˆ¬ ’efl¡ÀÚ¬ı˛

¸˜ ˛̊ ¤ ◊̋√√ Ó¬Ô… ·‘̋ √√œÓ¬ ˝√√ ˛̊º

¬Û”À¬ı«±ø~ø‡Ó¬ √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± Â√fl¡ Ú— 8 ’Ú≈̧ ±À¬ı˛ øÚÀ•ß Î¬◊̂ ¬ ˛̊ Ò¬ı˛ÀÚ¬ı˛ ’ø·ˆ¬ ’efl¡Ú fl¡À¬ı˛

Œ√‡±Ú ˝√√˘ :

[Â√fl¡ Ú— 8 ’Ú≈̊ ± ˛̊œ] Œ|Ìœ ¸œ˜±z¬ →
ø‰¬S Ú— 6

ø‰¬S·Ó¬ˆ¬±À¬ı ’ø·ˆ¬ (Ogive) ŒÔÀfl¡ ˜Ò…˜±¬ı˛ (Median) ’±¸iß ˜±Ú øÚÌ«̊ ˛ fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

¶§äÓ¬¬ı˛ Ò¬ı˛ÀÚ ’ø·ˆ¬ › ’øÒfl¡Ó¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛ ’ø·ˆ¬ ≈√øÈ¬¬ı˛ ŒÂ√√ø¬ıμ≈ ŒÔÀfl¡ ’Ú≈̂ ”¬ø˜fl¡ ’Àé¬¬ı˛ Î¬◊¬Û¬ı˛ ’øefl¡Ó¬

˘À•§¬ı˛ ¬Û±√ø¬ıμ≈¬ı˛ ’¬ıàÔ±Ú ’Ú≈̊ ± ˛̊œ ˜Ò…˜±¬ı˛ ˜±Ú øàÔ¬ı˛ ˝√√ ˛̊º ’Ú≈̂ ”¬ø˜fl¡ ¬Ûø¬ı˛̃ ±Ì·Ó¬ ˜±S± ˛̊ (horizontal

scale) ¬Û±√ø¬ıμ≈ ¡Z±¬ı˛± õ∂fl¡±ø˙Ó¬ ‰¬˘Àfl¡¬ı˛ ˜±Ú ˝√√À26√ ˜Ò…˜±º Î¬◊¬ÛÀ¬ı˛±q¡ ø‰¬S ’Ú≈̧ ±À¬ı˛ øÚÒ«±ø¬ı˛Ó¬ ˜Ò…˜±

˝√√˘ 56º
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[Ú] ˜Ò…·±ø˜Ó¬±¬ı˛ ¬Ûø¬ı˛̃ ±¬Û¸ ”̃̋ √√ (Measures of Central Tendency) : õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛̃ ±Ì

¬ı˛±ø˙Ó¬Ô…˜±˘± ŒÔÀfl¡ ø¸X±z¬ ¢∂˝√√ÀÌ¬ı˛ Œé¬ÀS ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ˜±Ò…À˜ ›·≈ø˘¬ı˛ ¸—øé¬5fl¡¬ı˛Ì ’ÀÚfl¡

¸˜ ˛̊ ˚ÀÔ©Ü ˝√√ ˛̊ Ú±  , ø¬ıÀ˙ ∏̄Ó¬ Œ˚‡±ÀÚ Ú±Ú± Ò¬ı˛ÀÚ¬ı˛ Ó≈¬˘Ú± ”̃̆ fl¡ ø¸X±z¬ ¢∂˝√√ÀÌ¬ı˛ õ∂À ˛̊±Ê√Ú ˝√√ ˛̊ Œ¸‡±ÀÚ

¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Δ¬ıø˙©Ü…·≈ø˘ ’±¬ı˛› ¸—øé¬5 ’±fl¡±À¬ı˛ ¸—‡…±¬ı˛ ˜±Ò…À˜ õ∂fl¡±˙ fl¡¬ı˛± √¬ı˛fl¡±¬ı˛ ¬ı±

‰¬˘Àfl¡¬ı˛ ˜±Ú·≈ø˘¬ı˛ ˜Ò… ’¬ıàÔ±ÀÚ¬ı˛ ¬Ûø¬ı˛Àõ∂øé¬ÀÓ¬ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ’±¬ı˛› ¸—øé¬5 ’±fl¡±¬ı˛ ø¬ıÀ˙ ∏̄

¸—‡…±¬ı˛ ˜±Ò…À˜ õ∂fl¡±˙ fl¡¬ı˛± ˝√√ ˛̊º ¤¬ı”̨¬Û ¤fl¡øÈ¬ ¸—‡…± ˚± ¬ı˛±ø˙Ó¬Ô…˜±˘±¬ı˛ ˜±Á¡±˜±øÁ¡ Œfl¡±Ô±› ’¬ıàÔ±Ú

fl¡À¬ı˛ Ó¬±Àfl¡ ¬Ûø¬ı˛̧ —‡…±Ú ·Î¬ˇ (Statistical Average) ¬ı± ≈̇Ò≈ ·Î¬ˇ (Average) ¬ı˘± ˝√√ ˛̊º ¬Ûø¬ı˛̧ —‡…±Ú

·Î¬ˇ õ∂Ò±ÚÓ¬ øÓ¬Ú õ∂fl¡±À¬ı˛¬ı˛ : (1) ˜Ò…fl¡ (Mean) ; (2) ˜Ò…˜± (Median) ¤¬ı— (3) ¸—‡…±·≈¬ı≈̨ ˜±Ú

(Mode)º ˜Ò…fl¡ ’±¬ı±¬ı˛ øÓ¬Ú Ò¬ı˛ÀÚ¬ı˛ ˝√√ ˛̊ :

(1) Œ˚Ãø·fl¡ ˜Ò…fl¡ ¬ı± ·Î¬ˇ (Arithmetic Mean or A.M)

(2) ·≈ÀÌ±M√√¬ı˛ ˜Ò…fl¡ ¬ı± ·Î¬ˇ (Geometric Mean or G.M)

(3) ø¬ı¬ıÓ«¬ Œ˚Ãø·fl¡ ˜Ò…fl¡ ¬ı± ·Î¬ˇ (Harmonic Mean or Average)

[¬Û] Œ˚Ãø·fl¡ ·Î¬ˇ (AM) : ¤fl¡øÈ¬ ‰¬˘Àfl¡¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ ˝√√˘ ‹ ‰¬˘Àfl¡¬ı˛ ø¬ıøˆ¬iß ˜±ÀÚ¬ı˛ ¸˜ø©Ü

¤¬ı— ‰¬˘fl¡øÈ¬¬ı˛ ˜±ÀÚ¬ı˛ ¸—‡…±¬ı˛ ˜ÀÒ… ’Ú≈¬Û±Ó¬º

˚ø√ x1, x2, ....... xn Œfl¡±Ú ¤fl¡øÈ¬ x ‰¬˘Àfl¡¬ı˛ n ¸—‡…fl¡ ˜±Ú (Values of the variable x)

˝√√ ˛̊ Ó¬±˝√√À˘ x-¤¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ 
x

xxx
n

x

n
n

i
i

n

=
++

==
∑

121 ......
 = 

1

1n
xi

i

n

=
∑ ¤ ◊̋√√ Ò¬ı˛ÀÚ¬ı˛ Œ˚Ãø·fl¡

·Î¬ˇ ˝√√˘ ¸¬ı˛̆  Œ˚Ãø·fl¡ ·Î¬ˇ (Simple A.M.)

õ∂˜±Ì : x x x nx x
n

xi i i i
i

n

i

n

i

n

i

n
− = − = − =

====
∑∑∑∑ b g 1 0

1111

’±¬ı˛› Î¬◊À~‡ fl¡¬ı˛± ˚± ˛̊ Œ˚ 

xx i
i

n
−

=
∑bg2

1

 Ú”…ÚÓ¬˜ ˝√√À¬ı ˚ø√ ’Ú… Œfl¡±Ú ¬Ûø¬ı˛̧ —‡…±Ú ·Î¬ˇ ˝√√ÀÓ¬

‰¬˘Àfl¡¬ı˛ ˜±Ú·≈ø˘¬ı˛ ’z¬¬ı˛ ŒÚ› ˛̊± ˝√√ ˛̊º

Î¬◊√±˝√√¬ı˛Ìñ1 Œfl¡±Ú ¤fl¡øÈ¬ ’øÙ¬À¸ 1995 ¸±À˘¬ı˛ Œ˜ ˜±À¸ 8 Ê√Ú fl¡ «̃‰¬±¬ı˛œ¬ı˛ ˜±ø¸fl¡ Œ¬ıÓ¬Ú øÂ√˘

4500, 4650, 4700, 4800, 4600, 4530, 4850 ¤¬ı— 4774 È¬±fl¡±º fl¡ «̃‰¬±¬ı˛œÀ√¬ı˛ ·Î¬ˇ ˜Ê≈√ø¬ı˛ (Mean

wage) ˝√√˘ = 

45004774
8

37404
8

+= ...

 = 4675·50 È¬±fl¡±

‰¬˘Àfl¡¬ı˛ õ∂øÓ¬øÈ¬ ˜±Ú ŒÔÀfl¡ ¤fl¡øÈ¬ ˚Ô±˚Ô Î¬◊¬Û±√Ú c ¬ı±√ ø√À ˛̊ ’ÀÚfl¡ Œé¬ÀS Œ˚Ãø·fl¡ ·Î¬ˇ øÚÌ«̊ ˛
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¸˝√√ÀÊ√ fl¡¬ı˛± ˚± ˛̊º Òø¬ı˛ x ‰¬˘Àfl¡¬ı˛ ø¬ıøˆ¬iß ˜±Ú ŒÔÀfl¡ Œfl¡±Ú ¤fl¡øÈ¬ Î¬◊¬Û±√±Ú c ¬ı±√ ø√À ˛̊ ˚Ô±√flË¡À˜

y1, y2 .... yn õ∂ ‘̂¬øÓ¬ ˜±Ú·≈ø˘ ¬Û±› ˛̊± Œ·˘ñ’Ô«±» Òø¬ı˛ y1 = xi – c õ∂øÓ¬øÈ¬ i-¤¬ı˛ Ê√Ú…

’Ô¬ı± 

yxc i
i

n

i
i

n

==
∑∑=−

11
bg

 Œ˚‡±ÀÚ n ˝√√˘ ‰¬˘Àfl¡¬ı˛ ˜±Ú·≈ø˘¬ı˛ ¸—‡…±

’Ô¬ı± y n x n nc
ni

i

n

i
i

n

= −
∑ ∑= −

1 1
/ /

’Ô¬ı± y x c= −

’Ô¬ı± 

xcx =+

Î¬◊√±˝√√¬ı˛Ìñ2 Œfl¡±Ú ¤fl¡ ¸5±À˝√√¬ı˛ 7 ø√ÀÚ Œfl¡±Ú ¤fl¡ ≈̃ø√ Œ√±fl¡±ÀÚ¬ı˛ ≈̃Ú±Ù¬± ˝√√˘ 210, 200,

250, 240 230, 245 õ∂øÓ¬ø√ÀÚ¬ı˛ ·Î¬ˇ ≈̃Ú±Ù¬± øÚÌ«̊ ˛ fl¡¬ı˛º

Òø¬ı˛ x ˝√√˘ Œ√±fl¡±Úœ¬ı˛ Δ√øÚfl¡ ≈̃Ú±Ù¬± ¤¬ı— ¤¬ı˛ ˜±Ú·≈ø˘ ˝√√˘ x1, x2, ..... x7

Òø¬ı˛ yi = xi – 200, õ∂øÓ¬øÈ¬ i-¤¬ı˛ Ê√Ú…º ’Ó¬¤¬ı y1, y2 ..... y7 ˝√√˘ ˚Ô±√flË¡À˜ 10, 0, 50,

40, 30, 40.

’Ó¬¤¬ı ·Î¬ˇ ≈̃Ú±Ù¬± 
x=++++++ 20010050403045

7
 = 200 + 25 = 225 È¬±fl¡±

Œfl¡±Ú ¤fl¡ ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ ˜±Ú·≈ø˘ ˚ø√ Ó¬±À√¬ı˛ ¸—øù≠©Ü ¬Ûø¬ı˛̧ —‡…±·≈ø˘ ¸˝√√ Œ√‡±Ú ˝√√ ˛̊ Ó¬±˝√√À˘

Œ˚Ãø·fl¡ ·Î¬ˇ øÚÌ«̊ ˛ fl¡¬ı˛± ˚± ˛̊º Ò¬ı˛± ˚±flƒ¡ x ‰¬˘Àfl¡¬ı˛ n ¸—‡…fl¡ ˜±Ú·≈ø˘ ˝√√˘ x1, x2, ..... xn ¤¬ı—

Ó¬±À√¬ı˛ ¸—øù≠©Ü ¬Ûø¬ı˛̧ —‡…±·≈ø˘ ˝√√˘ ˚Ô±√flË¡À˜ f1, f2, ..... fn, Ó¬±˝√√À˘ Œ˚Ãø·fl¡ ·Î¬ˇ øÚ•ßø˘ø‡Ó¬ ”̧S

’Ú≈̧ ±À¬ı˛ øÚøÌ«Ó¬ ˝√√ ˛̊ :

x
fxfxfx

fff
fxf

fx

N
nn

n
iii

ii
i

n

i

n

i

n
=

+++
++===

= =

∑
∑ ∑ 1122

12

1

1 1

...
...

/

Œ˚‡±ÀÚ N = fi
i

n

=
∑

1
 ¤Ò¬ı˛ÀÚ¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ ˝√√˘ ·≈¬ı≈̨Q ≈̊q¡ Œ˚Ãø·fl¡ ·Î¬ˇ (Weighed A.M)º

’±¬ı±¬ı˛ ’ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ Œé¬ÀS, ø¬ıøˆ¬iß Œ|Ìœ ’z¬¬ı˛ › Ó¬ƒ√¸—øù≠©Ü ¬Ûø¬ı˛̧ —‡…±·≈ø˘ Œ√ø‡À ˛̊

¬Ûø¬ı˛̧ —‡…± Â√Àfl¡¬ı˛ ¸±˝√√±À˚… Ó¬Ô…¬ı˛±ø˙˜±˘± õ∂fl¡±˙ fl¡¬ı˛± ˝√√ ˛̊º ¤ ◊̋√√ Œé¬ÀS Œ|Ìœ˜Ò…fl¡·≈ø˘Àfl¡ (Class Mean)

¸—øù≠©Ü Œ|Ìœ ’z¬¬ı˛·≈ø˘¬ı˛ õ∂øÓ¬øÚøÒ ø˝√√¸±À¬ı ÒÀ¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ øÚÌ«̊ ˛ fl¡¬ı˛± ˝√√ ˛̊º ¤Àé¬ÀS› 

x
fx
N

ii =∑
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Œ˚‡±ÀÚ x1, x2 ....xn ˝√√˘ Œ|Ìœ ’z¬¬ı˛·≈ø˘¬ı˛ Œ|Ìœ˜Ò…fl¡ ¤¬ı— f1, f2, .... fn ˝√√˘ ¸—øù≠©Ü Œ|Ìœ

¬Ûø¬ı˛¸—‡…±¸˜”˝√√º

Œ|Ìœ ’z¬¬ı˛·≈ø˘¬ı˛ Δ√‚«… ¸˜±Ú ˝√√À˘ ”̃̆ ø¬ıμ≈ (Origin) ¬Ûø¬ı˛¬ıÓ«¬Ú fl¡À¬ı˛ (change of origin or

base) ¤¬ı— ¬Ûø¬ı˛̃ ±¬Û ˜±S± (scale) ¬Ûø¬ı˛¬ıÓ«¬Ú fl¡À¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ øÚÌ«̊ ˛ fl¡¬ı˛± ≈̧ø¬ıÒ±Ê√Úfl¡ ˝√√ ˛̊º õ∂øÓ¬øÈ¬

Œ|Ìœ˜Ò…fl¡ ŒÔÀfl¡ c ¬ı±√ ø√À ˛̊ ¤¬ı— Ó¬±¬ı˛¬Û¬ı˛ d ¡Z±¬ı˛± ˆ¬±· fl¡¬ı˛± ˝√√ ˛̊, Œ˚‡±ÀÚ c ˝√√˘ ’Ú≈ø˜Ó¬ Œfl¡f

¤¬ı— d ˝√√˘ ¬Ûø¬ı˛̃ ±¬Û˜±S± ’Ô«±» ¸±Ò±¬ı˛Ì Δ√‚«…, ˚ø√ xi-¤¬ı˛ ¸—øù≠©Ü ÚÓ≈¬Ú ˜±Ú·≈ø˘ ˝√√ ˛̊ yi, Ó¬±˝√√À˘

y
xc

d
i

1=
−

’Ô¬ı± xi = c + d

’Ô¬ı± fixi = fic + dfiyi

’Ô¬ı± ∑ fixi = c∑ fi + d∑ fiyi

’Ô¬ı± 

1
n

∑ fixi = c + 

d
n

∑ fiyi Œ˚‡±ÀÚ ∑ fi = n

’Ô¬ı± 

xcdy =+

Î¬◊√±˝√√¬ı˛Ìñ3 ˜±ø¸fl¡ ’± ˛̊ ’Ê«√Úfl¡±¬ı˛œÀ√¬ı˛ øÚ•ßø˘ø‡Ó¬ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ŒÔÀfl¡ Œ˚Ãø·fl¡ ·Î¬ˇ øÚÌ«̊ ˛

fl¡¬ı˛ :
˜±ø¸fl¡ ’± ˛̊ : 200 ¤¬ı̨ øÚÀ•ß 200–399 400–599 600–799 800–999 1000–1199

’± ˛̊ ’Ê«√Úfl¡±¬ı˛œ ¸—‡…± :25 72 47 22 13 7

Œ˚Ãø·fl¡ ·Î¬ˇ øÚÌ«À ˛̊¬ı˛ Ê√Ú… Â√fl¡ Ú— 3.1

Œ|Ìœ’z¬¬ı˛ ¬Ûø¬ı˛¸—‡…± Œ|Ìœ˜Ò…fl¡

y
x =−⋅ 4995

200

fy

(f) (x)

0–199 25 99·5 –2 –50

200–399 72 299·5 –1 –72

400–599 47 499·5 0 0

600–799 22 699·5 1 22

800–999 13 899·5 2 26

1000–1199 7 1099·5 3 21

Œ˜±È¬ 186 — — –53
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˚ø√ y = (x – c)/d ˝√√ ˛̊ Ó¬±˝√√À˘ 

xcdy =+

¤Àé¬ÀS c = 499·5 ¤¬ı— d = 200

∴  

x

 = 499·5 + 200 

−53
186 ej

 = 499·5 – 56·99 = 442·51 È¬±fl¡±º

[Ù¬] Œ˚Ãø·fl¡ ·ÀÎ¬ˇ¬ı˛ Δ¬ıø˙©Ü… (Properties of A.M) : Œ˚Ãø·fl¡ ·ÀÎ¬ˇ¬ı˛ fl¡À ˛̊fl¡øÈ¬ ·≈¬ı≈̨Q¬Û”Ì« Δ¬ıø˙©Ü…

øÚÀ•ß Œ√› ˛̊± ˝√√˘ :

(a) ‰¬˘Àfl¡¬ı˛ ¸—·‘̋ √√œÓ¬ ˜±Ú·≈ø˘ (values) ˚ø√ ¸¬ı ◊̋√√ ¸˜±Ú ˝√√ ˛̊ Ó¬±˝√√À˘ ‹ ¸±Ò±¬ı˛Ì ˜±ÚøÈ¬ ˝√√À¬ı

Œ¸·≈ø˘¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇº

(b) x ˚ø√ y-¤¬ı˛ ¤˜Ú ¤fl¡ ’À¬Ûé¬fl¡ ˝√√ ˛̊ Œ˚ x = a + by, Ó¬±˝√√À˘ x ¤¬ı— y-¤¬ı˛ Œ˚Ãø·fl¡

·ÀÎ¬ˇ¬ı˛ ˜ÀÒ… ¸•Ûfl«¡øÈ¬ øÚ•ßø˘ø‡Ó¬ˆ¬±À¬ı õ∂fl¡±˙ fl¡¬ı˛± ˚±À¬ı :

xaby =+

(c) Œfl¡±Ú ¤fl¡ ‰¬˘Àfl¡¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ ŒÔÀfl¡ ‰¬˘Àfl¡¬ı˛ õ∂øÓ¬øÈ¬ ˜±ÀÚ¬ı˛ ’z¬À¬ı˛¬ı˛ ¸˜ø©Ü ”̇Ú… ˝√√ ˛̊º

(d) ˚ø√ Œfl¡±Ú ¤fl¡ ‰¬˘fl¡ x-¤¬ı˛ ˜±Ú·≈ø˘¬ı˛ ≈√øÈ¬ Œ·±á¬œÀÓ¬ Ô±Àfl¡ (two groups of values) ¤¬ı—

¤fl¡øÈ¬ Œ·±á¬œ¬ı˛ n1 ¸—‡…fl¡ ˜±Ú ¸˝√√ Œ˚Ãø·fl¡ ·Î¬ˇ ˝√√ ˛̊ 

x1

 ¤¬ı— ’¬Û¬ı˛ Œ·±á¬œ¬ı˛ n2 ˜±Ú ¸˝√√ Œ˚Ãø·fl¡

·Î¬ˇ ˝√√ ˛̊ 

x2

 Ó¬±˝√√À˘ ¸— ≈̊q¡ ¬ı˛±ø˙Ó¬Ô…˜±˘±¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ ¬ı± ¸— ≈̊q¡ Œ·±á¬œ¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ øÚ•ßø˘ø‡Ó¬ˆ¬±À¬ı

õ∂fl¡±˙ fl¡¬ı˛± ˚± ˛̊ : x
nxnx

nn
=

+
+

1122

12

Î¬◊√±˝√√¬ı˛Ì : 20 Ê√Ú ¬ı±ø˘fl¡±¬ı˛ ¬ı ˛̊À¸¬ı˛ ·Î¬ˇ 15 ¬ıÂ√¬ı˛ ¤¬ı— 25 Ê√Ú ¬ı±˘Àfl¡¬ı˛ ¬ı ˛̊À¸¬ı˛ ·Î¬ˇ 24 ¬ıÂ√¬ı˛

˝√√À˘ ¬ı±˘fl¡-¬ı±ø˘fl¡±¬ı˛ ¬ı ˛̊À¸¬ı˛ ·Î¬ˇ øÚÌ«̊ ˛ fl¡¬ı˛ñ

Òø¬ı˛ ¬ı±ø˘fl¡±¬ı˛ ¸—‡…± = n1 = 20, ¬ı±˘Àfl¡¬ı˛ ¸—‡…± = n2 = 24

¬ı±ø˘fl¡±À√¬ı˛ ·Î¬ˇ ¬ı ˛̧̊  

x1

 = 15, ¬ı±˘fl¡À√¬ı˛ ¬ı ˛̊À¸¬ı˛ ·Î¬ˇ 

x2

 = 24

Òø¬ı˛ 

x

 ˝√√˘ ¸ø•úø˘Ó¬ ¬ı±˘fl¡ ¬ı±ø˘fl¡±¬ı˛ ·Î¬ˇ ¬ı ˛̧̊ º

’Ó¬¤¬ı 

x
nxnx

nn
=

+
+

1122

12

 = 

20152524
2025

900
45

20 ×+×
+==

 ¬ıÂ√¬ı˛

[¬ı] ·≈ÀÌ±M√√¬ı˛ ·Î¬ˇ (Geometric mean—G.M) : ¤fl¡øÈ¬ ‰¬˘Àfl¡¬ı˛ n ¸—‡…fl¡ ˜±Ú øÚÀ ˛̊ ¤fl¡øÈ¬

Œ|Ìœ¬ı˛ ·≈ÀÌ±M√√¬ı˛ ·Î¬ˇ ˝√√˘ ‹ ˜±Ú·≈ø˘¬ı˛ ·≈ÌÙ¬À˘¬ı˛ n Ó¬˜ ”̃̆ º ¤fl¡ ‰¬˘fl¡ x ¤¬ı— n ¸—‡…fl¡ ˜±Ú·≈ø˘
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˚ø√ ˝√√ ˛̊ x1, x2, ..... xn Ó¬±˝√√À˘ Î¬◊̋ √√±À√¬ı˛ ·≈ÀÌ±M√√¬ı˛ ·Î¬ˇ, x x x x xG n
n

i

n

i
n

= = FHG
I
KJ=1 2

1

1

1

, . . . .b g Π

¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Ê√Ú…

x xG i

n

i
f n

= FHG
I
KJ=

Π
1

1

1

 Œ˚‡±ÀÚ 

nfi
i

r
=

=
∑

1

[ˆ¬] ·≈ÀÌ±M√√¬ı˛ ·ÀÎ¬ˇ¬ı˛ fl¡À ˛̊fl¡øÈ¬ Δ¬ıø˙©Ü… :

(a) ˚ø√ ‰¬˘Àfl¡¬ı˛ ¬õ∂√M√√ ˜±Ú·≈ø˘ ¸¬ı ¸˜±Ú ˝√√ ˛̊ Ó¬±˝√√À˘ Œ¸·≈ø˘¬ı˛ ·≈ÀÌ±M√√¬ı˛ ·Î¬ˇ ˝√√À¬ı ‰¬˘fl¡øÈ¬¬ı˛ ¸±Ò±¬ı˛Ì

˜±Ú (Common value)

(b) ·≈ÀÌ±M√√¬ı˛ ·ÀÎ¬ˇ¬ı˛ ˘·ƒ ˜±Ú (Logarithim value) ˝√√˘ ˜±Ú·≈ø˘ ˘·ƒ ˜±ÀÚ¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ (A.M

of log values of the variable)

(c) x ˚ø√ y-¤¬ı˛ ¤˜Ú ¤fl¡ ’À¬Ûé¬fl¡ ˝√√ ˛̊ Œ˚ y = ax, Ó¬±˝√√À˘ y-¤¬ı˛ ˜±Ú·≈ø˘¬ı˛ ·≈ÀÌ±M√√¬ı˛ ·Î¬ˇ

¤¬ı— x-¤¬ı˛ ˜±Ú·≈ø˘¬ı˛ ·ÀÎ¬ˇ¬ı˛ ˜ÀÒ… ’Ú≈¬ı”̨¬Û ¸•Ûfl«¡øÈ¬ ¬ıÊ√± ˛̊ Ô±fl¡À¬ı ’Ô«±» yG = axG

(d) ≈√øÈ¬ ‰¬˘Àfl¡¬ı˛ ·≈ÀÌ±M√√¬ı˛ ·ÀÎ¬ˇ¬ı˛ ’Ú≈¬Û±Ó¬ ‰¬˘fl¡ ≈√øÈ¬¬ı˛ ’Ú≈¬Û±ÀÓ¬¬ı˛ ·≈ÀÌ±M√√¬ı˛ ·ÀÎ¬ˇ¬ı˛ ¸˜±Ú ˝√√À¬ıº

’Ô«±»   

xyx
y GG

G
/=FH

I
K

Î¬◊√±˝√√¬ı˛Ì : øÚ•ßø˘ø‡Ó¬ Œ·±á¬œ·≈ø˘¬ı˛ (Groups) ”̧‰¬fl¡ ¤¬ı— ¸—øù≠©Ü ·≈¬ı≈̨Q ’Ú≈̧ ±À¬ı˛ ¸±Ò±¬ı˛Ì ”̧‰¬fl¡

øÚ“«Ì«À ˛̊¬ı˛ Ê√Ú… ·≈ÀÌ±M√√¬ı˛ ·Î¬ˇ-¤¬ı˛ õ∂À ˛̊±· fl¡¬ı˛ :

Œ·±á¬œ : A B C D E F

Œ·±á¬œ¸”‰¬fl¡ : 118 120 97 107 111 93

·≈¬ı˛≈Q : 4 1 2 6 5 2

·≈ÀÌ±M√√¬ı˛ ·Î¬ˇ øÚÌ«̊ ˛

Œ·±á¬œ Œ·±á¬œ¸”‰¬fl¡ ·≈¬ı˛≈Q log x f(log x)

(x) (f)

A 118 4 2·0719 8·2876

B 120 1 2·0792 2·0792

C 97 2 1·9868 3·9736
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Œ·±á¬œ Œ·±á¬œ¸”‰¬fl¡ ·≈¬ı˛≈Q log x f(log x)

(x) (f)

D 107 6 2·0294 12·1764

E 111 5 2·0453 10·2265

F 93 2 1·9685 3·9370

Œ˜±È¬ — 20 — 40·6803

log (G.M) = 1 40 6803
20 2 0340

1N
f xi i

i

n

loga f = ⋅ = ⋅
=
∑

∴  G = anti log 2·0340 = 108·1

∴  øÚÀÌ«̊ ˛ ·≈ÀÌ±M√√¬ı˛ ·Î¬ˇ ˝√√˘ 108·1 [¸±Ò±¬ı˛Ì ”̧‰¬fl¡]

[˜] ø¬ı¬ıÓ«¬ Œ˚Ãø·fl¡ ·Î¬ˇ (Harmonic Mean) :

Œfl¡±Ú ¤fl¡øÈ¬ ‰¬˘Àfl¡¬ı˛ ¤fl¡ ·≈26√ ¬ı˛±ø˙Ó¬ÀÔ…¬ı˛ ø¬ı¬ıÓ«¬ Œ˚Ãø·fl¡ ·Î¬ˇ ˝√√˘ Ó¬Ô…¬ı˛±ø˙·≈ø˘¬ı˛ ’ÀÚ±z¬Àfl¡¬ı˛

Œ˚Ãø·fl¡ ·ÀÎ¬ˇ¬ı˛ ’ÀÚ±z¬fl¡º Œfl¡±Ú ¤fl¡ ‰¬˘fl¡ x-¤¬ı˛ n ¸—‡…fl¡ ˜±Ú ¬ı˛±ø˙·≈ø˘ ˚ø√ x1, x2 .... xn ˝√√ ˛̊

Ó¬±˝√√À˘ ‰¬˘Àfl¡¬ı˛ ø¬ı¬ıÓ«¬ Œ˚Ãø·fl¡ ·Î¬ˇ (H.M) øÚ•ßø˘ø‡Ó¬ˆ¬±À¬ı õ∂fl¡±˙ fl¡¬ı˛± ˚± ˛̊ñ

H.M = n

x x x

n

xn i

n1 1 1 1
1 2 11

+ + +
= F
HG
I
KJ=

∑. . . . .
 ¤ ˝√√˘ ¸¬ı˛̆  ø¬ı¬ıÓ«¬ Œ˚Ãø·fl¡ ·Î¬ˇº

Î¬◊¬ÛÀ¬ı˛±q¡ n ¸—‡…fl¡ ˜±Ú ¬ı˛±ø˙·≈ø˘¬ı˛ ¸—øù≠©Ü ·≈¬ı≈̨Q ˚ø√ ˝√√ ˛̊ ˚Ô±√flË¡À˜ f1, f2 ..... fn Ó¬±˝√√À˘ ·≈¬ı≈̨Q¬Û”Ì«

ø¬ı¬ıÓ«¬ Œ˚Ãø·fl¡ ·Î¬ˇ øÚ•ßø˘ø‡Ó¬ˆ¬±À¬ı õ∂fl¡±˙ fl¡¬ı˛± ˚± ˛̊ :

H.M = n
f
x

f
x

f
x

n
f
x

n

n

i

i

1

1

2

2
+ + +

=
∑. . . .

 Œ˚‡±ÀÚ

n = f1 + f2 ..... fn ¤¬ı— ˜±Ú ¬ı˛±ø˙·≈ø˘¬ı˛ Œfl¡±ÚøÈ¬ øfl¡z≈¬ ”̇Ú… Ú ˛̊º

ø¬ı¬ıÓ«¬ Œ˚Ãø·fl¡ ·Î¬ˇ-¤¬ı˛ ¬ı…¬ı˝√√±¬ı˛ øfl¡z≈¬ ‡≈¬ı ◊̋√√ ¸œø˜Ó¬º ¤ ◊̋√√ ¬Ûø¬ı˛̃ ±Ì øfl¡z≈¬ é≈¬^Ó¬˜ ¬ı˛±ø˙Ó¬ÀÔ…¬ı˛ Î¬◊¬Û¬ı˛

¸¬ı«±øÒfl¡ ·≈¬ı≈̨Q ’±À¬ı˛±¬Û fl¡À¬ı˛ ¤¬ı— ¬ı‘̋ √√M√√˜ ¬ı˛±ø˙Ó¬ÀÔ…¬ı˛ Î¬◊¬Û¬ı˛ Ú”…ÚÓ¬˜ ·≈¬ı≈̨Q ’±À¬ı˛±¬Û fl¡À¬ı˛º ˚‡Ú

¬ı˛±ø˙Ó¬Ô…¸ ”̃̋ √√ ’Ó¬…øÒfl¡ ¬ıÎ¬ˇ ˜±S±¬ı˛ øfl¡•§± ’Ó¬…øÒfl¡ ¶§ä˜±S± ˛̊ ˝√√ ˛̊ Ó¬‡Ú ˜Ò…fl¡ ø˝√√¸±À¬ı Œ˚Ãø·fl¡ ·Î¬ˇ

’À¬Ûé¬± ø¬ı¬ıÓ«¬ Œ˚Ãø·fl¡ ·Î¬ˇ ’øÒfl¡Ó¬¬ı˛ ¢∂˝√√ÌÀ˚±·… ˝√√ ˛̊º
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Î¬◊√±˝√√¬ı˛Ì : ¤fl¡øÈ¬ ˜È¬¬ı˛·±øÎ¬ˇ 50 ˜± ◊̋√√˘ ”√¬ı˛Q ‰¬±¬ı˛¬ı±¬ı˛ ’øÓ¬√flË¡˜ fl¡À¬ı˛º õ∂Ô˜ ¬ı±¬ı˛ õ∂øÓ¬ ‚∞I◊± ˛̊ 50

˜± ◊̋√√˘ Œ¬ıÀ·, ø¡ZÓ¬œ ˛̊ ¬ı±¬ı˛ õ∂øÓ¬ ‚∞I◊± ˛̊ 20 ˜± ◊̋√√˘ Œ¬ıÀ·, Ó‘¬Ó¬œ ˛̊ ¬ı±¬ı˛ õ∂øÓ¬ ‚∞I◊± ˛̊ 40 ˜± ◊̋√√˘ Œ¬ıÀ· ¤¬ı—

‰¬Ó≈¬Ô« ¬ı±¬ı˛ õ∂øÓ¬ ‚∞I◊± ˛̊ 25 ˜± ◊̋√√˘ Œ¬ıÀ· ˜È¬¬ı˛ ·±øÎ¬ˇøÈ¬ ‹ ”√¬ı˛Q ’øÓ¬√flË¡˜ fl¡À¬ı˛º ˜È¬¬ı˛ ·±øÎ¬ˇøÈ¬¬ı˛ ·Î¬ˇ ·øÓ¬À¬ı·

øÚÌ« fl¡¬ı˛º

¸˜±Ò±Úñ‰¬±¬ı˛øÈ¬ ·øÓ¬À¬ıÀ·¬ı˛ ø¬ı¬ıÓ«¬ Œ˚Ãø·fl¡ ·Î¬ˇ ŒÔÀfl¡ ˜È¬¬ı˛ ·±øÎ¬ˇøÈ¬¬ı˛ ·Î¬ˇ ·øÓ¬À¬ı· øÚÒ«±ø¬ı˛Ó¬ ˝√√À¬ıº

≈̧Ó¬¬ı˛±— ·Î¬ˇ ·øÓ¬À¬ı· (H.M) = 4
1

50
1

20
1
40

1
25

800
27+ + +

=  = 30 ˜± ◊̋√√˘ õ∂øÓ¬ ‚∞I◊± ˛̊º

[˚] ˜Ò…˜± (Median) : Œfl¡±Ú ‰¬˘Àfl¡¬ı˛ ˜±Ú·≈ø˘¬ı˛ ˜Ò…˜± ˝√√˘ Î¬◊X«√flË¡˜ ’Ô¬ı± øÚ•ß√flË¡˜ ’Ú≈̧ ±À¬ı˛

¸ø7¡¡¡Ó¬ ˜±Ú ¬ı˛±ø˙·≈ø˘¬ı˛ ˜Ò…Ó¬˜ ˜±Ú (middle most value)º ˜Ò…˜± fl¡± «̊Ó¬ ¸ ”̃̋ √√ ¬ı˛±ø˙Ó¬Ô…˜±˘±Àfl¡

¤˜Ú ≈√øÈ¬ ˆ¬±À· ˆ¬±· fl¡À¬ı˛ Œ˚ ˜±Ú¬ı˛±ø˙¬ı˛¬ ¤fl¡øÈ¬ ˆ¬±À·¬ı˛ ŒÔÀfl¡ fl¡˜ ¬ı± ¤¬ı˛ ¸˜±Ú ˝√√ ˛̊ ¤¬ı— ’¬Û¬ı˛

ˆ¬±À·¬ı˛ ŒÔÀfl¡ ’øÒfl¡ ’Ô¬ı± ¤¬ı˛ ¸˜±Ú ˝√√ ˛̊º

Ó¬Ô…˜±˘±¬ı˛ Œ˜±È¬ ¬ı˛±ø˙·≈ø˘¬ı˛ ¸—‡…± ’ ≈̊¢¨ (odd) ˝√√À˘ ¬ı˛±ø˙¸ ”̃À˝√√¬ı˛ ¤fl¡øÈ¬ ˜Ò…Ó¬˜ ¬ı˛±ø˙ ¬Û±› ˛̊±

˚±À¬ı ¤¬ı— ¤ ◊̋√√ ¬ı˛±ø˙øÈ¬ ˜Ò…˜± ¬ıÀ˘ ·Ì… ˝√√À¬ıº øfl¡z≈¬ Œ˜±È¬ ¬ı˛±ø˙¬ı˛ ¸—‡…± ≈̊¢¨ (even) ˝√√À˘ ¤¬ı”̨¬Û ≈√øÈ¬

¬ı˛±ø˙ ¬Û±› ˛̊± ˚±À¬ı Œ˚·≈ø˘ ˜±Ú ’Ú≈̊ ± ˛̊œ ¬ı˛±ø˙ Œ|Ìœ¬ı˛ ˜Ò…àÔ±ÀÚ Ô±fl¡À¬ıº ¤¬ı”̨¬Û Œé¬ÀS ˜Ò…àÔ±ÀÚ

’¬ıøàÔÓ¬ ¬ı˛±ø˙≈√øÈ¬¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ ˝√√˘ ˜Ò…˜±º ‰¬˘Àfl¡¬ı˛ ˜±Ú ¬ı˛±ø˙¸ ”̃À˝√√¬ı˛ ¸—‡…± ˚ø√ 2n + 1 [ø¬ıÀÊ√±Î¬ˇ]

˝√√ ˛̊ Ó¬±˝√√À˘ ˜±ÀÚ¬ı˛ Î¬◊X«√flË¡˜ ’Ô¬ı± øÚ•ß√flË¡˜ ’Ú≈̧ ±À¬ı˛ ¸±Ê√±Ú ¬ı˛±ø˙·≈ø˘Àfl¡ (n + 1) Ó¬˜ ¬ı˛±ø˙øÈ¬ ˝√√À¬ı

˜Ò…˜±º ¬Ûé¬±z¬À¬ı˛ ˜±Ú ¬ı˛±ø˙·≈ø˘¬ı˛ Œ˜±È¬ ¸—‡…± ≈̊¢¨ ¬ı± 2n ˝√√À˘, ˜Ò…˜± ˝√√À¬ı n Ó¬˜ ¤¬ı— (n + 1)

Ó¬˜ ¬ı˛±ø˙ ≈√øÈ¬¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇº ˜Ò…˜± Œ˚À˝√√Ó≈¬ ¤fl¡àÔ±Ú øÚ «̂¬¬ı˛ ˝√√ ˛̊ Œ¸À˝√√Ó≈¬ ˜Ò…˜± ˝√√˘ ’¬ıàÔ±Ú·Ó¬ ·Î¬ˇ

(Positional average)º

Î¬◊√±˝√√¬ı˛Ì : 47, 49, 52, 80, 109, 112 ¤ ◊̋√√ Œ|ÌœøÈ¬¬ı˛ ¬ı˛±ø˙¬ı˛ ¸—‡…± ’ ≈̊¢¨ñ’Ô«±» 2n +

1 = 7 ’Ô¬ı± 2n = 6 ’Ô¬ı± n = 3

’Ó¬¤¬ı n + 1 Ó¬˜ ¬ı˛±ø˙ ¬ı± (3 + 1 = 4) ‰¬Ó≈¬Ô« ¬ı˛±ø˙ 80 ˝√√À˘ ¤ ◊̋√√ Œ|ÌœøÈ¬¬ı˛ ˜Ò…˜±º

¤ ◊̋√√ ¬ı˛±ø˙˜±˘±øÈ¬ÀÓ¬ ’±À¬ı˛± ¤fl¡øÈ¬ ¬ı˛±ø˙ 40 ’z¬ ≈̂«¬q¡ fl¡¬ı˛± ˝√√À˘ ¬ı˛±ø˙ ¸—‡…± ˝√√ ˛̊ ≈̊¢¨ ¤¬ı— Œ¸Àé¬ÀS

2n = 8 ¬ı± n = 4 Œ¸Àé¬ÀS ‰¬Ó≈¬Ô« ¬ı˛±ø˙ 52 ¤¬ı— ¬Û=˜ ¬ı˛±ø˙ 80-¤¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ ¬ı± 66 ˝√√˘

˜Ò…˜±º

¤fl¡øÈ¬ ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Œé¬ÀS ˜Ò…˜± øÚÌ«À ˛̊¬ı˛ ¬ÛXøÓ¬øÈ¬› ¸¬ı˛̆ º ¤ ◊̋√√ Œé¬ÀS

õ∂øÓ¬øÈ¬ ¶§Ó¬La… ˜±Ú¬ı˛±ø˙¬ı˛ ¸—øù≠©Ü √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± [¶§äÓ¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛] øÚÌ«̊ ˛ fl¡¬ı˛± ˝√√ ˛̊º Œ˜±È¬ ¬Ûø¬ı˛̧ —‡…±

˚ø√ N ˝√√ ˛̊ Ó¬±˝√√À˘ √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± 
N + 1

2  ¸—øù≠©Ü ˜±Ú¬ı˛±ø˙øÈ¬ ˝√√À¬ı ˜Ò…˜±º
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’ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Œé¬ÀS ˜Ò…˜± øÚÌ«̊ ˛ øfl¡Â≈√È¬± Ê√øÈ¬˘º ˜Ò…˜± øÚÌ«̊ ˛ fl¡¬ı˛±¬ı˛

Ê√Ú… ¤¬ı”̨¬Û ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÚøÈ¬¬ı˛ Œ|Ìœ‰¬˘Àfl¡ Œ|Ìœ¸œ˜±Àz¬¬ı˛ (Class boundaries) ¬ı”̨¬Û±z¬ø¬ı˛Ó¬ fl¡À¬ı˛

¤¬ı— õ∂øÓ¬øÈ¬ Œ|Ìœ ’z¬À¬ı˛¬ı˛ ¸—øù≠©Ü √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…±·≈ø˘ Œ√ø‡À ˛̊ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÚøÈ¬¬ı˛

¬Û≈Úø¬ı«Ú…±¸ fl¡¬ı˛± ˝√√ ˛̊ ¤¬ı— øÚÀ•ß¬ı˛ õ∂√M√√ ”̧ÀS¬ı˛ ¸±˝√√±À˚… ˜Ò…˜± øÚÌ«̊ ˛ fl¡¬ı˛± ˝√√ ˛̊º

˜Ò…˜± (Median) = 

L

nF

f
c

m
1

2 +
−

×

Œ˚‡±ÀÚ N ˝√√˘ ‰¬˘Àfl¡¬ı˛ ˜±Ú ¬ı˛±ø˙¬ı˛ ¸—‡…± (Total no. of observation) ¬ı± Œ˜±È¬ ¬Ûø¬ı˛̧ —‡…±

L1 ˝√√˘ ˜Ò…˜± Œ|Ìœ¬ı˛ øÚ•ßÓ¬¬ı˛ Œ|Ìœ ¸œ˜±z¬ (lower limit of the modal class)

F ˝√√˘ L1-¤¬ı˛ øÚÀ•ß¬ı˛ ¸fl¡˘ Œ|Ìœ·≈ø˘¬ı˛ ¬Ûø¬ı˛̧ —‡…±¬ı˛ ¸˜ø©Ü ’Ô¬ı± ˜Ò…˜± Œ|Ìœ¬ı˛ ¬Û”¬ı«¬ıÓ«¬œ

Œ|Ìœ¬ı˛ √flË¡˜À˚±ø·fl¡ ¬Ûø¬ı˛̧ —‡…±

fm ˝√√˘ ˜Ò…˜± Œ|Ìœ¬ı˛ ¬Ûø¬ı˛̧ —‡…±

c ˝√√˘ ˜Ò…˜± Œ|Ìœ¬ı˛ Δ√‚«…

Î¬◊√± √̋√¬ı̨Ì 1: [ø¬ıø26√iß ‰¬˘Àfl¡¬ı̨ Œé¬ÀS] øÚ•ßø˘ø‡Ó¬ ¬Ûø¬ı̨¸—‡…± ¬ø¬ıˆ¬±Ê√ÚøÈ¬ ŒÔÀfl¡ ˜Ò…˜± øÚÌ«̊  ̨ fl¡¬ı̨ :
x : 0 1 2 3 4 5 6 Total

f : 7 44 35 16 9 4 1 116

¸˜±Ò±Ú : ˜Ò…˜… øÚÌ«À ˛̊¬ı˛ Ê√Ú… Â√fl¡

x f √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…±

0 7 7

1 44 51

2 35 86

3 16 102

4 9 111

5 4 115

6 1 116 = N

¤Àé¬ÀS 
N + 1

2  = 58·5, Â√fl¡øÈ¬ ŒÔÀfl¡ Œ√‡± ˚±À26√ Œ˚ √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± 51 ’À¬Ûé¬± 58·5

¬ı‘̋ √√M√√¬ı˛ øfl¡z≈¬ ¬Û¬ı˛¬ıÓ«¬œ √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± 86 ’À¬Ûé¬± fl¡˜º ≈̧Ó¬¬ı˛±— 58·5 ¬Ûø¬ı˛̧ —‡…± ¸—øù≠©Ü ˜±Ú

¬ı˛±ø˙øÈ¬ ˝√√À¬ı √flË¡˜À˚Ãø·fl¡ ·Î¬ˇ 86 ¸—øù≠©Ü ˜±Ú ¬ı˛±ø˙ ’Ô«±» 2º ’Ó¬¤¬ı øÚÀ «̃̊ ˛ ˜Ò…˜± = 2
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Î¬◊√± √̋√¬ı̨Ì 2 : [’ø¬ıø26√iß ‰¬˘Àfl¡¬ı̨ Œé¬ÀS] øÚ•ßø˘ø‡Ó¬ ¬Ûø¬ı̨¸—‡…± ø¬ıˆ¬±Ê√Ú ŒÔÀfl¡ ˜Ò…˜± øÚÌ«̊  ̨ fl¡¬ı̨ñ

Œ|Ìœ ¸œ˜±z¬·≈ø˘ : 15-25 25-35 35-45 45-55 55-65 65-75

¬Ûø¬ı˛¸—‡…± : 4 11 19 14 0 2

˜Ò…˜± øÚÌ«À ˛̊¬ı˛ Ê√Ú… Â√fl¡

Œ|Ìœ ¸œ˜±z¬·≈ø˘ ¬Ûø¬ı˛¸—‡…± √flË¡˜À˚Ãø·fl¡ ¬Ûø¬ı˛̧ —‡…± [¶§äÓ¬¬ı˛ Ò¬ı˛ÀÚ¬ı˛]

f cu. f (less than type)

15–25 4 4

25–35 11 15

(35–45) 19 34

45–55 14 48

55-65 0 48

65-75 2 50 = N

¸˜±Ò±Ú : N
2

50
2

25 ==
, Œ˚À˝√√Ó≈¬ 15 < 25 < 34 Œ¸À˝√√Ó≈¬ ˜Ò…˜± Œ|Ìœ ˝√√˘ (35 – 45)

’Ó¬¤¬ı, L1 = 35, N = 50, F = 15, Fm = 19, c = 10

˜Ò…˜± = 35 + 
25 15

19
−

 × 10 = 35 + 5·26 = 40·26

¬[¬ı˛] ¸—‡…±·≈¬ı≈̨̃ ±Ú (Mode) : Œfl¡±Ú ‰¬˘Àfl¡¬ı˛ ˜±Úñ¬ı˛±ø˙¸ ”̃À˝√√¬ı˛ ˜ÀÒ… Œ˚ ¬ı˛±ø˙øÈ¬¬ı˛ ¬Ûø¬ı˛̧ —‡…±

¸¬ı«±øÒfl¡ñ’Ô«±» Œ˚ ˜±Úñ¬ı˛±ø˙øÈ¬ ¸¬ı«±øÒfl¡ ¬ı±¬ı˛ ¬Û±› ˛̊± ˚± ˛̊ Ó¬± ¸—‡…±·≈¬ı≈̨̃ ±Ú ¬ıÀ˘ ’øˆ¬ø˝√√Ó¬ ˝√√ ˛̊º

Œfl¡±Ú Œfl¡±Ú ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ¤fl¡±øÒfl¡ ¸—‡…±·≈¬ı≈̨̃ ±Ú Ô±Àfl¡º Œ˚ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ¤fl¡øÈ¬˜±S

¸—‡…±·≈¬ı≈̨̃ ±Ú Ô±Àfl¡ Ó¬± ˝√√˘ ¤fl¡¸—‡…±·≈¬ı≈̨̃ ±Ú ≈̊q¡ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú (Unimodal frequency

distribution)º

ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ŒÔÀfl¡ ¸—‡…±·≈¬ı≈̨̃ ±Ú øÚÌ«̊ ˛ fl¡¬ı˛± ‡≈¬ı ◊̋√√ ¸˝√√Ê√º ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú

Â√fl¡ ŒÔÀfl¡ ‰¬˘Àfl¡¬ı˛ Œ˚ ˜±ÚøÈ¬¬ı˛ ¬Ûø¬ı˛̧ —‡…± ¸¬ı«±øÒfl¡ Ó¬± Œfl¡¬ı˘ Â√fl¡øÈ¬ ¬Û «̊À¬ıé¬Ì ŒÔÀfl¡ ¸˝√√ÀÊ√ øÚÒ«±¬ı˛Ì

fl¡¬ı˛± ˚± ˛̊º

’ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ŒÔÀfl¡ ¸—‡…±·≈¬ı≈̨̃ ±Ú øÚÌ«̊ ˛ fl¡¬ı˛± Œ¬ı˙ øfl¡Â≈√È¬± fl¡©Ü¸±Ò…º ¤¬ı”̨¬Û

Œé¬ÀS ¸—‡…±·≈¬ı≈̨̃ ±Ú øÚÌ«À ˛̊¬ı˛ Ê√Ú… øÚ•ßø˘ø‡Ó¬ ”̧S ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√ ˛̊º
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¸—‡…±·≈¬ı≈̨̃ ±Ú (Mode) = 

L
ff

fff 1
10

102 2
1 +

−
−−×

’Ô¬ı± L
d

d d
i1

1

1 2
+ + Œ˚‡±ÀÚ f1 – f0 = d1

¤¬ı— f1 – f2 = d2

Œ˚‡±ÀÚ L1 ¸—‡…±·≈¬ı≈̨̃ ±Ú Œ|Ìœ¬ı˛ øÚ•ß̧ œ˜±

f1 ¸—‡…±·≈¬ı≈̨̃ ±Ú Œ|Ìœ¬ı˛ ¬Ûø¬ı˛̧ —‡…±

f0 ¸—‡…±·≈¬ı≈̨̃ ±Ú Œ|Ìœ¬ı˛ ¬Û”¬ı«¬ıÓ«¬œ Œ|Ìœ¬ı˛ ¬Ûø¬ı˛̧ —‡…±

f2 ¸—‡…±·≈¬ı≈̨̃ ±Ú Œ|Ìœ¬ı˛ ¬Û¬ı˛¬ıÓ«¬œ Œ|Ìœ¬ı˛ ¬Ûø¬ı˛̧ —‡…±

Œ˚ Œ|ÌœøÈ¬¬ı˛ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ¸¬ı«±øÒfl¡ Œ¸ ◊̋√√ Œ|ÌœøÈ¬ ˝√√˘ ¸—‡…±·≈¬ı≈̨̃ ±Ú Œ|Ìœº

Î¬◊√±˝√√¬ı˛Ì : 2·17 ’—À˙ ’± ˛̊Ó¬À˘‡ ¸•Ûøfl«¡Ó¬ ’±À˘±‰¬Ú±¬ı˛ Î¬◊√±˝√√¬ı˛ÌøÈ¬ ’Ú≈̧ ±À¬ı˛ ¸—‡…±·≈¬ı≈̨̃ ±Ú øÚÌ«̊ ˛

fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º 100øÈ¬ Œ√±fl¡±ÀÚ¬ı˛ ˜±ø¸fl¡ ≈̃Ú±Ù¬±¬ı˛ [È¬±fl¡± ˛̊] ¬Ûø¬ı˛̧ —‡…± ˝√√˘ :

õ∂øÓ¬øÈ¬ Œ√±fl¡±ÀÚ¬ı˛ ≈̃Ú±Ù¬± : 0-100 100-200 200-300 300-400 400-500 500-600

Œ√±fl¡±ÀÚ¬ı˛ ¸—‡…± (f) : 12 18 27 20 17 6

¸˜±Ò±Ú : ¸—‡…±·≈¬ı≈̨ Œ|Ìœ ˝√√˘ (200 – 300) fl¡±¬ı˛Ì ¤ ◊̋√√ Œ|Ìœ ¸—øù≠©Ü ¬Ûø¬ı˛̧ —‡…± ˝√√˘ ¸¬ı«±øÒfl¡ (27)

11 = 200, f1 = 27, f0 = 18, f2 = 20, c = 100 ¤¬ı— d1 = f1 – f0 = 9,

d2 = f1 – f2 = 27 – 20 = 7

∴  øÚÀÌ«̊ ˛ ¸—‡…±·≈¬ı≈̨̃ ±Ú = 200 + 
9

9 7+  × 100 = 200 + 56·25 = 256·25º

¤fl¡fl¡ ¸—‡…±·≈¬ı≈̨ ¸•Ûiß ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Œé¬ÀS Œ˚Ãø·fl¡ ·Î¬ˇ, ˜Ò…˜±› ¸—‡…±·≈¬ı≈̨̃ ±ÀÚ¬ı˛ ˜ÀÒ…

øÚ•ßø˘ø‡Ó¬ ¸•Ûfl«¡øÈ¬ ¬ıÊ√± ˛̊ Ô±Àfl¡º

Œ˚Ãø·fl¡ ·Î¬ˇ – ¸—‡…±·≈¬ı≈̨̃ ±Ú = 3 [Œ˚Ãø·fl¡ ·Î¬ˇ – ˜Ò…˜±]

Œ˚Ãø·fl¡ ·Î¬ˇ, ·≈ÀÌ±M√√¬ı˛ ·Î¬ˇ › ø¬ı¬ıÓ«¬ Œ˚Ãø·fl¡ ·ÀÎ¬ˇ¬ı˛ ˜ÀÒ… ¸•Ûfl«¡øÈ¬ ˝√√˘ øÚ•ß¬ı”̨¬Û:

Œ˚Ãø·fl¡ ·Î¬ˇ ≥ ·≈ÀÌ±M√√¬ı˛ ·Î¬ˇ ≥ ø¬ı¬ıÓ«¬ Œ˚Ãø·fl¡ ·Î¬ˇº

Ó¬Ô…¬ı˛±ø˙·≈ø˘ √flË¡˜ ’Ú≈̧ ±À¬ı˛ ¸±Ê√±À˘ øÍ¬fl¡ ˜Ò…øàÔÓ¬ Ó¬ÀÔ…¬ı˛ ˜±Ú ˝√√˘ ˜Ò…˜± ’Ú≈¬ı”̨¬Ûˆ¬±À¬ı

’¬ıàÔ±Ú·Ó¬ˆ¬±À¬ı ‰¬˘Àfl¡¬ı˛ ˜±Ú ¸•Ûøfl«¡Ó¬ ’±¬ı˛› ø¬ıøˆ¬iß ¬Ûø¬ı˛̃ ±¬Ûfl¡·≈ø˘ Î¬◊À~‡ fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛, Œ˚˜Ú

‰¬Ó≈¬Ô«fl¡ (Quartiles) ¬ı± ˙Ó¬±—˙fl¡ (Percentiles)º ‰¬˘Àfl¡ ø¬ıøˆ¬iß ˜±Ú·≈ø˘Àfl¡ Î¬◊X«√flË¡˜ ’Ú≈̧ ±À¬ı˛ ¸±Ê√±À˘
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øÓ¬ÚøÈ¬ ‰¬Ó≈¬Ô«fl¡ ¬Û±› ˛̊± ˚± ˛̊º Ò¬ı˛± ˚±fl¡ Œfl¡±Ú ¤fl¡øÈ¬ ‰¬˘Àfl¡¬ı˛ n ¸—‡…fl¡ ˜±Ú·≈ø˘Àfl¡ Î¬◊X«√flË¡˜ ’Ú≈̧ ±À¬ı˛

¸±Ê√±Ú ˝√√À ˛̊ÀÂ√º 

n+1
4

 Ó¬˜ àÔ±ÀÚ ’¬ıøàÔÓ¬ ‰¬˘Àfl¡¬ı˛ ˜±Ú ¬ı˛±ø˙øÈ¬Àfl¡ õ∂Ô˜ ‰¬Ó≈¬Ô«fl¡ ¬ı± øÚ•ß ‰¬Ó≈¬Ô«fl¡

(First quartile) ¬ıÀ˘, ’Ú≈¬ı”̨¬Ûˆ¬±À¬ı ø¡ZÓ¬œ ˛̊ ‰¬Ó≈¬Ô«fl¡ ¬˝√√˘ ˜Ò…˜± ¤¬ı— 

31
4

() n+

 Ó¬˜ àÔ±ÀÚ ’¬ıøàÔÓ¬

‰¬˘Àfl¡¬ı˛ ˜±Ú-¬ı˛±ø˙øÈ¬ ˝√√˘ Ó‘¬Ó¬œ ˛̊ ‰¬Ó≈¬Ô«fl¡ (3rd quartile)º ’Ú≈¬ı”̨¬Ûˆ¬±À¬ı ’¬ıàÔ±Ú·Ó¬ˆ¬±À¬ı ø¬ıøˆ¬iß

˙Ó¬±—˙Àfl¡¬ı˛ Î¬◊À~‡ fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

[˘] ø¬ıd‘¬øÓ¬¬ı˛ ¬Ûø¬ı˛̃ ±¬Û¸ ”̃̋ √√ (Measures of Dispersion) : ¤fl¡øÈ¬ ‰¬˘Àfl¡¬ı˛ ø¬ıøˆ¬iß ˜±Ú·≈ø˘

¸±Ò±¬ı˛ÌÓ¬: ¸˜±Ú ˝√√ ˛̊ Ú±º ’ÀÚfl¡ Œé¬ÀS ¤ ◊̋√√ ˜±Ú·≈ø˘ ¤fl¡øÈ¬ ’¬Û¬ı˛øÈ¬¬ı˛ ‡≈¬ı øÚfl¡È¬¬ıÓ«¬œ ˝√√ ˛̊ ’±¬ı±¬ı˛ ’ÀÚfl¡

¸˜ ˛̊ ¤fl¡øÈ¬ ’¬Û¬ı˛øÈ¬¬ı˛ ’ÀÚfl¡ ”√¬ı˛¬ıÓ«¬œ ˝√√ ˛̊º ¤fl¡·≈26√ ˜±ÀÚ¬ı˛ ¬ı± ¤fl¡øÈ¬ ¬ı˛±ø˙Ó¬Ô… Œ|Ìœ¬ı˛ ˚Ô±˚Ô õ∂fl‘¡øÓ¬

’Ú≈Ò±¬ıÀÚ¬ı˛ Ê√Ú… Œ|ÌœøÈ¬¬ı˛ ·Î¬ˇ øÚÌ«̊ ˛ Â√±Î¬ˇ±› õ∂√M√√ ˜±Ú ¬ı˛±ø˙·≈ø˘¬ı˛ ˜ÀÒ… ΔÚfl¡È¬… ¬ı± ¬Û±Ô«fl¡… fl¡Ó¬È¬±

¬ı˛À ˛̊ÀÂ√ ’Ô¬ı± ˜±Ú ¬ı˛±ø˙·≈ø˘ ›·≈̆ ø¬ı˛ ·Î¬ˇÀfl¡ Œfl¡f fl¡À¬ı˛ øfl¡ˆ¬±À¬ı Â√øÎ¬ˇÀ ˛̊ ¬ı˛À ˛̊ÀÂ√ Œ¸ ¸•ÛÀfl«¡ Ò±¬ı˛Ì±

¬¬Û±› ˛̊± õ∂À ˛̊±Ê√Úº ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ¤fl¡ ¬Ûø¬ı˛̃ ±¬Ûfl¡ ˚±¬ı˛ ¸±˝√√±À˚… ¤fl¡ Œ|Ìœ ≈̂¬q¡ ¬ı˛±ø˙·≈ø˘¬ı˛ ˜ÀÒ…

Ó¬±¬ı˛Ó¬˜… ’Ô¬ı± ˜Ò…¬ıÓ«¬œ ˜±Ú ŒÔÀfl¡ ˜±Ú¬ı˛±ø˙·≈ø˘ fl¡Ó¬È¬± Â√øÎ¬ˇÀ ˛̊ (how scattered) ¬ı˛À ˛̊ÀÂ√ Ó¬± õ∂fl¡±˙

fl¡¬ı˛± ˝√√ ˛̊ Ó¬± ˝√√˘ ø¬ıd‘¬øÓ¬¬ı˛ ¬Ûø¬ı˛̃ ±¬Ûº ø¬ıd‘¬øÓ¬¬ı˛ (Dispersion) ’±À˘±‰¬Ú± ˛̊ ¸±Ò±¬ı˛ÌÓ¬ ·Î¬ˇ ˝√√ÀÓ¬ ø¬ıøˆ¬iß

¬ı˛±ø˙¬ı˛ Œˆ¬√ (Variation) ¬ı± ø¬ı‰≈¬…øÓ¬ (Deviation) ¤¬ı˛ ø¬ıÀù≠ ∏̄Ì fl¡¬ı˛± ˝√√ ˛̊º

ø¬ıd‘¬øÓ¬¬ı˛ ø¬ıøˆ¬iß ¬Ûø¬ı˛̃ ±¬Û·≈ø˘¬ı˛ ˜ÀÒ… øÚ•ßø˘ø‡Ó¬·≈ø˘¬ı˛ ¬ı…±¬Ûfl¡ õ∂À ˛̊±· Œ√‡± ˚± ˛̊ :
1. õ∂¸±¬ı˛ (Range)

2. ·Î¬ˇ ø¬ı‰≈¬…øÓ¬ (Mean deviation)

3. ¸˜…fl¡ ø¬ı‰≈¬…øÓ¬ (Standard deviation)

[¬ı] õ∂¸±¬ı˛ (Range) : õ∂¸±¬ı˛ ˝√√˘ ø¬ıd‘¬øÓ¬¬ı˛ ¸¬ı˛̆ Ó¬˜ ¬Ûø¬ı˛̃ ±¬Ûº ¬ı˛±ø˙Ó¬Ô… Œ|Ìœ¬ı˛ ¬ı‘̋ √√M√√˜ › é≈¬^Ó¬˜

¬ı˛±ø˙¡ZÀ ˛̊¬ı˛ ’z¬¬ı˛ ˝√√˘ ‹ ¬ı˛±ø˙Ó¬Ô… Œ|ÌœøÈ¬¬ı˛ õ∂¸±¬ı˛º õ∂¸±¬ı˛ øÚÌ«̊ ˛ fl¡¬ı˛± ’Ó¬œ¬ı ¸˝√√Ê√, øfl¡z≈¬ ¤Àfl¡ ø¬ıd‘¬øÓ¬¬ı˛

≈̧á≈¬ ¬Ûø¬ı˛̃ ±¬Û ø˝√√¸±À¬ı ¢∂˝√√Ì fl¡¬ı˛± ˚± ˛̊ Ú±º ≈̃q¡ Œ|Ìœ ≈̊q¡ ¬Ûø¬ı˛̧ —‡…± øÚÀ¬ı˙ÀÚ¬ı˛ Œé¬ÀS õ∂¸±¬ı˛ øÚÌ«̊ ˛

fl¡¬ı˛± ˚± ˛̊ Ú±º ¬ı˛±ø˙·≈ø˘¬ı˛ Œfl¡¬ı˘˜±S ¬ı‘̋ M√√˜ › é≈¬^Ó¬˜ ¬ı˛±ø˙¡ZÀ ˛̊¬ı˛ ¡Z±¬ı˛± ◊̋√√ õ∂¸±¬ı˛ õ∂ˆ¬±ø¬ıÓ¬ ˝√√ ˛̊ ¤¬ı— ’Ú…±Ú…

¬ı˛±ø˙·≈ø˘ Î¬◊À¬Ûøé¬Ó¬ ˝√√ ˛̊º ¬ı˛±ø˙Ó¬Ô…˜±˘±¬ı˛ ¤fl¡øÈ¬ ¬ı˛±ø˙ ’Ó¬…±øÒfl¡ Œ¬ıø˙ ¬ı± fl¡˜ ˝√√À˘ õ∂¸±À¬ı˛¬ı˛ ˜±Ò…À˜

Î¬◊q¡ ¬ı˛±ø˙Ó¬Ô…˜±˘±¬ı˛ ¶§¬ı”̨¬Û ¸øÍ¬fl¡ˆ¬±À¬ı õ∂fl¡±˙ fl¡¬ı˛± ˚± ˛̊ Ú±º

Î¬◊√±˝√√¬ı˛Ì : Ò¬ı˛± ˚±fl¡ Œfl¡±Ú ¤fl¡øÈ¬ ‰¬˘Àfl¡¬ı˛ õ∂√M√√ ¬˜±Ú·≈ø˘ ˝√√˘ : 4, 7, 2, 1, 3, 5, –3

õ∂¸±¬ı˛ (Range) øÚÌ«̊ ˛ fl¡¬ı˛ :
¸˜±Ò±Ú : ¬ı˛±ø˙Ó¬Ô… Œ|ÌœøÈ¬¬ı˛ ¬ı‘̋ √√M√√˜ ¬ı˛±ø˙ = 7 ¤¬ı— é≈¬^Ó¬˜ ¬ı˛±ø˙ = –3

’Ó¬¤¬ı ‰¬˘Àfl¡¬ı˛ õ∂¸±¬ı˛ = 7 – (–3) = 10

Î¬◊√±˝√√¬ı˛Ìñ2 : ≈√øÈ¬ ‰¬˘fl¡ x › y-¤¬ı˛ ˜ÀÒ… ¸•Ûfl«¡ ˝√√˘ : 3y + 4x = 9 ¤¬ı— x ‰¬˘fl¡øÈ¬¬ı˛

õ∂¸±¬ı˛ ˝√√˘ 3, y ‰¬˘fl¡øÈ¬¬ı˛ õ∂¸±¬ı˛ øÚÌ«̊ ˛ fl¡¬ı˛º
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¸˜±Ò±Ú : 3y + 4x = 9

’Ô¬ı±, y = 3 – 

4
3

x

∴  õ∂¸±¬ı˛ ya f = − × =4
3

3 4

[˙] ·Î¬ˇ ø¬ı‰≈¬…øÓ¬ (Mean Deviation) : ‰¬˘Àfl¡¬ı˛ õ∂√M√√ ˜±Ú·≈ø˘¬ı˛ Œfl¡±Ú ¤fl¡ Ò¬ı˛ÀÚ¬ı˛ ·Î¬ˇ [˜Ò…fl¡

¬ı± ˜Ò…˜±] ŒÔÀfl¡ ˜±Ú·≈ø˘¬ı˛ ‰¬¬ı˛̃  ¬Û±Ô«fl¡…¸ ”̃À˝√√¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ ˝√√˘ ·Î¬ˇ ø¬ı‰≈¬…øÓ¬º Ò¬ı˛± ˚±fl¡ x ‰¬˘fl¡øÈ¬¬ı˛

n ¸—‡…fl¡ ø¬ıøˆ¬iß ˜±Ú ˝√√˘ x1, x2, .... xn ¤¬ı— c ˝√√˘ ’Ú≈ø˜Ó¬ ·Î¬ˇ ˜±Úº ’Ó¬¤¬ı ’Ú≈ø˜Ó¬ ·Î¬ˇ c

ŒÔÀfl¡ ·Î¬ˇ ø¬ı‰≈¬…øÓ¬ ˝√√˘ :

MD
n

x cc i
i

n
= −

=
∑1

1

Œ˚À˝√√Ó≈¬ 

xx i
i

n
−=

=
∑bg0

1

 Œ¸À˝√√Ó≈¬ Œ˚Ãø·fl¡ ·Î¬ˇ ˝√√ÀÓ¬ ·Î¬ˇ ø¬ı‰≈¬…øÓ¬ ˝√√˘ fl¡± «̊Ó¬ ‰¬¬ı˛̃  ·Î¬ˇ ø¬ı‰≈¬…øÓ¬

(Absolute Mean Deviation—AMD)

c-¤¬ı˛ àÔÀ˘ 

x

 ¬ı¸± ◊̋√√ ˛̊± ¬Û± ◊̋√√

∴  

AMD
n

xx xi
i

n
=−

=
∑1

1’±¬ı±¬ı˛ ‰¬˘fl¡øÈ¬¬ı˛ n ¸—‡…fl¡ õ∂√M√√ ˜±Ú x1, x2.....xn -¤¬ı˛ ¸—øù≠©Ü ¬Ûø¬ı˛̧ —‡…±·≈ø˘ Ò¬ı˛±˚±fl¡ ˚Ô±√flË¡À˜

f1 f2 ...... fn Ó¬±˝√√À˘

AMD
n

fxx xii
i

n

=−
=
∑1

1

’Ú≈¬ı”̨¬Ûˆ¬±À¬ı ˜Ò…˜± (Median – me) ŒÔÀfl¡ ·Î¬ˇ ø¬ı‰≈¬…øÓ¬ ˝√√˘ :

MD
n

x meme i
i

n
= −

=
∑1

1

Î¬◊√±˝√√¬ı˛Ìñ1 : 6 Ê√Ú ¬ı…øq¡¬ı˛ ›Ê√Ú [øfl¡. ¢∂±. ’Ú≈̧ ±À¬ı˛] 64, 60, 60, 64, 60, 64 ˝√√À˘ Œ˚Ãø·fl¡

·ÀÎ¬ˇ¬ı˛ øˆ¬øM√√ÀÓ¬ [‰¬¬ı˛̃ ] ·Î¬ˇ ø¬ı‰≈¬…øÓ¬ øÚÌ«̊ ˛ fl¡¬ı˛º

¸˜±Ò±Ú : Œ˚Ãø·fl¡ ·Î¬ˇ 

x=×+×= 603643
6

62

∴  AMDx = − + − =1
6

3 60 62 3 64 62 12
6

a f  = 2 øfl¡. ¢∂±.

Î¬◊√±˝√√¬ı˛Ìñ2 : ˜Ò…˜± ˝√√ÀÓ¬ Œfl¡±Ú ‰¬˘Àfl¡¬ı˛ õ∂√M√√ ˜±Ú·≈ø˘ 3, 9, 5, 1 ¤¬ı— 2 ¤¬ı˛ ·Î¬ˇ ø¬ı‰≈¬…øÓ¬

(MDme) øÚÌ«̊ ˛ fl¡¬ı˛º
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¸˜±Ò±Ú : õ∂√M√√ ˜±Ú·≈ø˘ √flË¡˜’Ú≈̧ ±À¬ı˛ ˝√√˘ 1, 2, 3, 5, 9

∴  ˜Ò…˜± = 3

∴  

MDme=−+−+−+−+− 1
5

1323335393 bg

= 

11
5

 = 2·2

[ ∏̄] ·Î¬ˇ ø¬ı‰≈¬…øÓ¬¬ı˛ fl¡À ˛̊fl¡øÈ¬ Î¬◊¬ÛÀ˚±·œ Ù¬˘ : (Source useful results Absolute Mean

Deviation) :

1. ¬ı˛±ø˙Ó¬Ô…·≈ø˘ ¬Ûø¬ı˛̧ —‡…± Â√Àfl¡ Œ√› ˛̊± Ô±fl¡À˘ ·Î¬ˇ ø¬ı‰≈¬…øÓ¬ øÚÌ«À ˛̊¬ı˛ Ê√Ú… øÚÀ•ß¬ı˛ ”̧S·≈ø˘ ¬ı…¬ı˝√√±¬ı˛

fl¡¬ı˛± ˚± ˛̊º

AMD
n

xx
n

xx xii
xix xi

n
=−=−

< =
∑ ∑22

1
bgbg

2. ˜Ò…˜±¬ı˛ øˆ¬øM√√ÀÓ¬ øÚÒ«±ø¬ı˛Ó¬ ·Î¬ˇ ø¬ı‰≈¬…øÓ¬ ¸¬ı«øÚ•ß (Least) ˝√√ ˛̊º

3. (i) 
ïïïïïïïïïïïï

ïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïïï

 ˝√√˘ Œ˚Ãø·fl¡ ·Î¬ˇ ¸•Ûøfl«¡Ó¬ ·Î¬ˇ ø¬ıd¬±¬ı˛±efl¡ (Co-efficient

of Mean dispersion)

(ii) 
ïïïïï

ïïïïïïïïïïïïïïïïïïïïïïïïïïïï
 ˝√√˘ ˜Ò…˜± ¸•Ûøfl«¡Ó¬ ·Î¬ˇ ø¬ıd¬±¬ı˛±efl¡

[¸] ¸˜fl¡ ø¬ı‰≈¬…øÓ¬ (Standard Deviation—SD) : ¬ı ≈̋√√˘ ¬ı…¬ı ‘̋√√Ó¬ ø¬ıd‘¬øÓ¬¬ı˛ ¬Ûø¬ı˛̃ ±¬Û ˝√√˘ ¸˜fl¡

ø¬ı‰≈¬…øÓ¬ ¤fl¡øÈ¬ ‰¬˘Àfl¡¬ı˛ ø¬ıøˆ¬iß ˜±Ú ≈̊q¡ ¬ı˛±ø˙·≈ø˘¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ ˝√√ÀÓ¬ ø¬ıøˆ¬iß ¬ı˛±ø˙¬ı˛ ø¬ı‰≈¬…øÓ¬·≈ø˘¬ı˛ ¸˜ø©Ü

”̇Ú… ˝√√À˘› ø¬ı‰≈¬…øÓ¬·≈ø˘¬ı˛ ¬ıÀ·«¬ı˛ ¸˜ø©Ü ÒÚ±Rfl¡ ¸—‡…± ˝√√ ˛̊º ’Ó¬¤¬ı Œ˚Ãø·fl¡ ·Î¬ˇ ŒÔÀfl¡ ¬ı˛±ø˙·≈ø˘¬ı˛

ø¬ı‰≈¬…øÓ¬¬ı˛ ¬ı·«·≈ø˘¬ı˛ Œ˚Ãø·fl¡ ·ÀÎ¬ˇ¬ı˛ ¬ı·«̃ ”̆ fl¡ ¸˜fl¡ ø¬ı‰≈¬…øÓ¬ ¬ı˘± ˝√√ ˛̊º Œfl¡±Ú ¤fl¡øÈ¬ ‰¬˘Àfl¡¬ı˛ n ¸—‡…fl¡

˜±Ú·≈ø˘ x1, x2 ...... xn-¤¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ ˚ø√ x  ˝√√ ˛̊ Ó¬±˝√√À˘ ¸˜fl¡ ø¬ı‰≈¬…øÓ¬, (σ ¬ı± SD) ˝√√˘ :

σ==−
=
∑ SD

n
xx i

i

n 12

1
bg

˚ø√ õ∂√M√√ ¬ı˛±ø˙Ó¬Ô…˜±˘± x1, x2 ..... xn-¤¬ı˛ ¸—øù≠©Ü ¬Ûø¬ı˛¸—‡…±·≈ø˘ ˝√√˚˛ ˚Ô±√flË¡À˜

f1, f2, .... fn Ó¬±˝√√À˘  σ = = −( )
=
∑SD

n
f x xi

i

n1 2

1
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·ÌÚ±¬ı˛ ≈̧ø¬ıÒ±¬ı˛ Ê√Ú… ¸˜fl¡ ø¬ı‰≈¬…øÓ¬¬ı˛ ”̧SøÈ¬Àfl¡ ÚÓ≈¬Ú ¤fl¡øÈ¬ ¬ı”̨À¬Û ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛ :

¤‡Ú, x x x x x nxi i i
i

n

i

n
− = − +∑∑∑

==
b g2 2 2

11
2 .

             = x nxi
i

n
2 2

1
−

=
∑

∴  S.D ¬ı± σ = −
F
HG

I
KJ==

∑∑1 12

11

2

n
x

n
xi i

i

n

i

n

’Ú≈¬ı”̨¬Ûˆ¬±À¬ı ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ˜±Ò…À˜ ¸øißÀ¬ıø˙Ó¬ ¬ı˛±ø˙Ó¬Ô…˜±˘±¬ı˛ Ê√Ú… ¸˜…fl¡ ø¬ı‰≈¬…øÓ¬¬ı˛ ”̧SøÈ¬

√̋√̆ ñ

S.D ¬ı± σ = − ∑∑
=

1 12
2

1n
f x

n
f xi i i i

i

n

e j

(S.D)2 ¬ı± σσσσσ2 Œfl¡ Œˆ¬√˜±Ú (Variance) ¬ı˘± ˝√√ ˛̊º

∴  σ2 ¬ı± Œˆ¬√˜±Ú = 
1 12

2

1n
f x

n
f xi i i i

i

n
− ∑∑

=
e j

[˝√√] ¸˜fl¡ ø¬ı‰≈¬…øÓ¬¬ı˛ fl¡À ˛̊fl¡øÈ¬ Δ¬ıø˙©Ü… :

(1) ‰¬˘Àfl¡¬ı˛ ¸fl¡˘ ˜±Ú·≈ø˘ ˚ø√ ¸˜±Ú ˝√√ ˛̊ Ó¬±˝√√À˘ ‹ ˜±Ú·≈ø˘¬ı˛ ¸˜fl¡-ø¬ı‰≈¬…øÓ¬ ˝√√À¬ı ”̇Ú…º ¤¬ı˛

ø¬ı¬Û¬ı˛œÓ¬› õ∂À˚±Ê√… ˝√√ ˛̊º

õ∂˜±Ì : Òø¬ı˛ x ‰¬˘fl¡øÈ¬¬ı˛ n ¸—‡…fl¡ ˜±Ú xi [Œ˚‡±ÀÚ i = 1 ŒÔÀfl¡ n) = c õ∂øÓ¬øÈ¬ i-¤¬ı˛ Ê√Ú…º

’Ó¬¤¬ı x
n

c c
i

n
= =

=
∑1

1

Ó¬±˝√√À˘ 

xx i−=0
SD

n
xx

n i
i

n
.= ()=−=×=

=
∑ σ1100

2

1
bg

ø¬ı¬Û¬ı˛œÓ¬ˆ¬±À¬ı Òø¬ı˛ σ = 0

’Ô¬ı± σ2 = 0
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’Ô¬ı± 
1 0

2

n
x xi − =∑ b g

’Ô¬ı± 

xx i
i

n
−=

=
∑bg2

1
0

, ¤È¬± ¸y¬¬ı ˝√√ÀÓ¬ ¬Û±À¬ı˛

˚ø√ x xi − = 0  ˝√√ ˛̊

¬ı± 

xx i=

 ˝√√ ˛̊ õ∂øÓ¬øÈ¬ i-¤¬ı˛ Ê√Ú…

’Ó¬¤¬ı ˚ø√ ¸˜fl¡ ø¬ı‰≈¬…øÓ¬ ”̇Ú… ˝√√ ˛̊ Ó¬±˝√√À˘ ‰¬˘fl¡øÈ¬¬ı˛ ¸fl¡˘ ˜±Ú ¬Û¬ı˛¶Û¬ı˛ ¸˜±Ú ˝√√À¬ıº

(ii) ¸˜fl¡ ø¬ı‰≈¬…øÓ¬ øˆ¬øM√√¬ı˛ ¬ı± Œfl¡Àf¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú øÚ¬ı˛À¬Ûé¬ (independents of origin) ˝√√ ˛̊ øfl¡z≈¬

¬Ûø¬ı˛̃ ±¬Û ˜±S±¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ (Change of scale) Î¬◊¬Û¬ı˛ øÚ «̂¬¬ı˛ fl¡À¬ı˛º

õ∂˜±Ì : Òø¬ı˛ x › y ≈√øÈ¬ ‰¬˘Àfl¡¬ı˛ ˜ÀÒ… ¸˜fl¡øÈ¬ ˝√√˘ y = a + bx, ¤¬ı— ‰¬˘fl¡ ≈√øÈ¬¬ı˛ ¸˜fl¡

ø¬ı‰≈¬…øÓ¬ ˝√√˘ ˚Ô±√flË¡À˜ σx, σy Œ¸‡±ÀÚ a ˝√√˘ ”̃̆  ’¬ıàÔ±Ú ¬ı± øˆ¬øM√√ ¤¬ı— b ˝√√˘ ¬Ûø¬ı˛̃ ±¬Û ˜±S± (Scale)

y = a + bx

’Ó¬¤¬ı yi = a + bxi   i = 1, 2, ..... n

Ó¬±˝√√À˘
yabx =+

¸≈Ó¬¬ı˛±—

yybxx ii −=− bgbg
 õ∂øÓ¬ i-¤¬ı˛ Ê√Ú…

∴ 

yybxx ii
i

n

i

n

   
  
  bgbg 222

1 1

’Ô¬ı±
1 12 2 2

11n
y y b

n
x xi i

i

n

i

n
− = −

==
∑∑ b g b g

’Ô¬ı± σ σy b x2 2 2=

’Ô¬ı±

σσ ybx =

≈̧Ó¬¬ı˛±— ¸˜fl¡ ø¬ı‰≈¬…øÓ¬ ”̃̆  ø¬ıμ≈ (= a) øÚ¬ı˛À¬Ûé¬ øfl¡z≈¬ ¬Ûø¬ı˛̃ ±¬Û ˜±S±¬ı˛ (= b) Î¬◊¬Û¬ı˛ øÚ «̂¬¬ı˛̇ œ˘º

˚ø√ õ∂øÓ¬øÈ¬ ˜±Ú Œfl¡±Ú ¤fl¡øÈ¬ ÒË≈¬ıfl¡ ¡Z±¬ı˛± ·≈Ì øfl¡•§± ˆ¬±· fl¡¬ı˛± ˝√√ ˛̊, Ó¬±˝√√À˘ ¸˜fl¡ ø¬ı‰≈¬…øÓ¬› Œ¸ ◊̋√√ˆ¬±À¬ı

õ∂ˆ¬±ø¬ıÓ¬ ˝√À¬ıº

(iii) Ò¬ı˛± ˚±fl¡ ¤fl¡øÈ¬ ‰¬˘fl¡ x-¤¬ı˛ ≈√øÈ¬ ·≈26√ ¬ı± Œ|Ìœ¬ı˛ ˜±Ú Œ√› ˛̊± ’±ÀÂ√º ˚ø√ ¤fl¡øÈ¬ Œ|Ìœ¬ı˛

n1 ¸—‡…fl¡ ˜±ÀÚ¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ ¤¬ı— ¸˜fl¡ ø¬ı‰≈¬…øÓ¬ ˝√√ ˛̊ ˚Ô±√flË¡À˜ 

x1

 ¤¬ı— 

σ1

 ¤¬ı— ’¬Û¬ı˛ Œ|ÌœøÈ¬¬ı˛
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n2 ¸—‡…fl¡ ˜±ÀÚ¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ ¤¬ı— ¸˜fl¡ ø¬ı‰≈¬…øÓ¬ ˚ø√ ˝√√ ˛̊ ˚Ô±√flË¡À˜ 

x2

 ¤¬ı— 

σ2

 Ó¬±˝√√À˘ ¸ø•úø˘Ó¬

¬ı˛±ø˙Ó¬Ô…˜±˘±¬ı˛ ¸˜…fl¡ ¬ø¬ı‰≈¬…øÓ¬ øÚ•ßø˘ø‡Ó¬ ”̧S ŒÔÀfl¡ ¬Û±› ˛̊± ˚±À¬ı :

Nnnndnd σσσ 2
11

2
22

2
11

2
22

2 =+ ()++ ()

Œ˚‡±ÀÚ 

x
nxnx

nn
nnNdxxdxx =

+
++==−=− 1122

12
121122 ,,,

¤ ◊̋√√ ”̧SøÈ¬ ’±¬ı˛› ¸±Ò±¬ı˛Ìˆ¬±À¬ı õ∂fl¡±˙ fl¡¬ı˛± ˚± ˛̊ [‰¬˘Àfl¡¬ı˛ Œ˚ Œfl¡±Ú ¸—‡…fl¡ ˜±Ú Œ|Ìœ¬ı˛ Ê√Ú…]

N n i n di i iσ σ2 2 2= + ∑∑
Œ˚‡±ÀÚ 

dxxNn iii =−=∑ ,

¤¬ı— x  ˝√√˘ Œ|Ìœ·≈ø˘¬ı˛ ¸— ≈̊q¡ Œ˚Ãø·fl¡ ·Î¬ˇ ¬ı± 

Nxnxii =∑

Î¬◊√±˝√√¬ı˛Ì : 90 Ê√Ú Â√±ÀS¬ı˛ õ∂±5 Ú•§À¬ı˛¬ı˛ õ∂√M√√ ¬Ûø¬ı˛̧ —‡…± Â√fl¡ ŒÔÀfl¡ ¸˜fl¡ ø¬ı‰≈¬…øÓ¬ øÚÌ«̊ ˛ fl¡¬ı˛ :

õ∂±5 Ú•§¬ı˛ : 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99

Â√±S ¸—‡…± : 5 12 15 20 18 10 6 4

[I.C.W.A. June ’76]

¸˜fl¡ ø¬ı‰≈¬…øÓ¬ øÚÌ«À ˛̊¬ı˛ Ê√Ú… Â√fl¡

Œ|Ìœ’z¬¬ı˛ ¬Ûø¬ı˛̧ —‡…± (f) ˜Ò…fl¡ (x)y
x =−⋅ 545

10 fy
fy

2

(1) (2) (3) (4) (5) (6)

20-29 5 24·5 –3 –15 45

30-39 12 34·5 –2 –24 48

40-49 15 44·5 –1 –15 15

50-59 20 54·5 0 0 0

60-69 18 64·5 1 18 18

70-79 10 74·5 2 20 40

80-89 6 84·5 3 18 54

90-99 4 94·5 4 16 64

Total 90 — — 18 284

yxa
b

=−,

 Ó¬±˝√√À˘ σx = bσy, ¤Àé¬ÀS 4 Ú— d¬Ày¬ y
x= − ⋅54 5

10
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’Ó¬¤¬ı a = 54·5 ¤¬ı— b = 10

σy
yy f

N

f

N
2

22
2 284

90
18
90

3156043116 =−
F
HG

I
KJ===⋅−⋅=⋅

∑∑ej

σ y = ⋅ = ⋅3116 1 77

∴  σ x = × ⋅ = ⋅10 1 77 17 7

¸˜fl¡ ø¬ı‰≈¬…øÓ¬¬ı˛ Œé¬ÀS 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

ïïï ïïïïïïïïïï

ïïï ïïïïïïïïïï

 ˝√√˘ ø¬ıd¬±¬ı˛±efl¡ (Co-efficient of dispersion)º ø¬ıd¬±¬ı˛±efl¡

’ÀÚfl¡ ¸˜ ˛̊ ˙Ó¬fl¡¬ı˛± ø˝√√¸±À¬ı õ∂fl¡±˙ fl¡¬ı˛± ˝√√ ˛̊º ˙Ó¬fl¡¬ı˛± ø˝√√¸±À¬ı õ∂fl¡±ø˙Ó¬ ø¬ıd¬±¬ı˛±efl¡Àfl¡ Œˆ¬√±efl¡ ¬ı±

Œˆ¬√¸˝√√· (Co-efficientof variation) ¬ı˘± ˝√√ ˛̊,

≈̧Ó¬¬ı˛±— Œˆ¬√±efl¡ = 
ïïïïïïïïïïïï

ïïïïïïïïïïïïïïïï

 × 100

’Ú≈˙œ˘Úœ

1. ’fl¡øÈ¬ ·≈Ì·Ó¬ ˘é¬Ì ¤¬ı— ¤fl¡øÈ¬ ‰¬˘Àfl¡¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡… Œ√‡±›º õ∂øÓ¬øÈ¬¬ı˛ Î¬◊√±˝√√¬ı˛Ì √±›º

2. ø¬ıø26√iß ‰¬˘fl¡ › ’ø¬ıø26√iß ‰¬˘Àfl¡¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡… øÚ¬ı”̨¬ÛÌ fl¡¬ı˛º õ∂øÓ¬øÈ¬¬ı˛ Î¬◊√±˝√√¬ı˛Ì √±›º

3. Ò±¬ı˛Ì±·≈ø˘ ¬ı…±‡…± fl¡¬ı˛ : Œ|Ìœ ¸œ˜±, Œ|Ìœ ¸œ˜±z¬, ¬Ûø¬ı˛̧ —‡…± ‚ÚQ, Œ|Ìœ ˜Ò…fl¡º

4. ø˝√√àÈ√√ ¢∂±À˜¬ı˛ ¸—:± √±› ¤¬ı— øfl¡ˆ¬±À¬ı ø˝√√àÈ√√¢∂±˜ ’efl¡Ú fl¡¬ı˛± ˝√√ ˛̊∑

5. ’ø·ˆ¬ (Ogiv) øfl¡∑ øfl¡ˆ¬±À¬ı Ó≈¬ø˜ ¤fl¡øÈ¬ ’ø·ˆ¬ ’efl¡Ú fl¡¬ı˛À¬ı∑

6. øÚÀ•ß¬ı˛ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Ê√Ú… ø˝√√àÈ√√¢∂±˜ › ’ø·ˆ¬ ’efl¡Ú fl¡¬ı˛ :

Â√±SÀ√¬ı˛ Î¬◊2‰¬Ó¬± [Œ¸øKI◊ø˜È¬±À¬ı˛] : 2 3 4 5 6 7 8 9 10

Â√±SÀ√¬ı˛ ¸—‡…± : 9 12 21 26 17 9 3 2 1

7. øÚ•ßø˘ø‡Ó¬ ¬ı˛±ø˙Ó¬Ô…¸ ”̃̋ √√ ŒÔÀfl¡ ¤fl¡øÈ¬ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ΔÓ¬¬ı˛œ fl¡¬ı˛ :

7, 4, 3, 5, 6 3, 3, 2, 4, 3 4, 3, 3, 4, 4

3, 2, 2, 4, 3 5, 4, 3, 4, 3 4, 3, 1, 2, 3
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8. õ∂øÓ¬ ø˜øÚÈ¬ ’z¬¬ı˛ ·‘̋ √√œÓ¬ ŒÈ¬ø˘ÀÙ¬±Ú fl¡À˘¬ı˛ ¸—‡…± ¬¸•Ûøfl«¡Ó¬ øÚÀ•ß¬ı˛ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ŒÔÀfl¡

Œ˚Ãø·fl¡ ·Î¬ˇ, ˜Ò…˜± › ¸—‡…±·≈¬ı≈̨ ˜±Ú øÚÌ«̊ ˛ fl¡¬ı˛:

ŒÈ¬ø˘ÀÙ¬±ÀÚ¬ı˛ fl¡À˘¬ı˛ ¸—‡…± : 0 1 2 3 4 5 6 7 8

¬Ûø¬ı˛¸—‡…± : 1 22 31 43 51 40 35 15 3

[Ans. : 3·90, 4, 4]

9. øÚÀ•ß¬ı˛ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ŒÔÀfl¡ õ∂±5 Œ˚Ãø·fl¡ ·Î¬ˇ ˝√√˘ 67·45 ◊̋√√ø=º f1-¤¬ı˛ ˜±Ú øÚÌ«̊ ˛

fl¡¬ı˛ :

Î¬◊2‰¬Ó¬± [ ◊̋√√ø=ÀÓ¬] : 60-62 63-65 66-68 69-71 72-74

¬Ûø¬ı˛¸—‡…± : 15 54 f1 81 24 [Ans. : 126]

10. øÚ•ßø˘ø‡Ó¬ ¬ı˛±ø˙Ó¬Ô…¸ ”̃̋ √√ ŒÔÀfl¡ ˜Ò…˜± øÚÌ«̊ ˛ fl¡À¬ı˛± :

Œ|Ìœ˜Ò…fl¡ : 115 125 135 145 155 165 175 185 195 Œ˜±È¬

¬Ûø¬ı˛¸—‡…± : 6 25 48 72 116 60 38 22 3 390

[Ans. : 153·8]

11. øÚ•ßø˘ø‡Ó¬ ¬¬ı˛±ø˙Ó¬Ô…¸ ”̃À˝√√¬ı˛ Ê√Ú… ˜Ò…˜± ŒÔÀfl¡ ·Î¬ˇ ø¬ı‰≈¬…øÓ¬ øÚÌ«̊ ˛ fl¡¬ı˛ :

Œ|Ìœ’z¬¬ı˛ : 2-4 4-6 6-8 8-10

¬Ûø¬ı˛¸—‡…± : 3 4 2 1 [Ans. : 1·4]

12. øÚ•ßø˘ø‡Ó¬ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ŒÔÀfl¡ Œ˚Ãø·fl¡ ·Î¬ˇ › ¸˜fl¡ ø¬ı‰≈¬…øÓ¬ øÚÌ«̊ ˛ fl¡¬ı˛ :

Œ¶®±¬ı˛ : 4-5 6-7 8-9 10-11 12-13 14-15 Œ˜±È¬

¬Ûø¬ı˛¸—‡…± : 4 10 20 15 8 3 60

[Ans. : 9·23, 2·48]
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2.3 ø¡Z‰¬˘fl¡ ¬ı˛±ø˙Ó¬ÀÔ…¬ı˛ ø¬ıÀù≠ ∏̄Ì (Analysis of Bivariate Data)

Œfl¡±Ú ¤fl¡ Œ·±á¬œ¬ı˛ Ê√Ú… ≈√øÈ¬ ‰¬˘Àfl¡¬ı˛ ˚≈·¬Û» ÚøÔˆ≈¬q¡ ¬ı˛±ø˙Ó¬Ô…¸˜”˝√√ ø¡Z‰¬˘fl¡ ¬ı˛±ø˙Ó¬Ô…

(Bivariate data) ¬ıÀ˘ ’øˆ¬ø˝√√Ó¬ ˝√√˚˛º ø¡Z‰¬˘fl¡ ¬ı˛±ø˙Ó¬ÀÔ…¬ı˛ Î¬◊√±˝√√¬ı˛Ì ˝√√˘ : ¤fl¡øÈ¬ Œ|Ìœ¬ı˛ Â√±SÀ√¬ı˛

›Ê√Ú › Î¬◊2‰¬Ó¬±¬ı˛ ˚≈·¬Û» ¬ı˛±ø˙Ó¬Ô…¸˜”˝√√ ’Ô¬ı± Œfl¡±Ú ¤fl¡øÈ¬ ’=À˘ ¬ı‘ø©Ü¬Û±Ó¬ › ¤fl¡¬ı˛ ø¬ÛÂ≈√ Î¬◊»¬Û±√ÀÚ¬ı˛

¬Ûø¬ı˛˜±Ì ¸—√flË¡±z¬ ¬ı˛±ø˙Ó¬Ô…¸˜”˝√√, ’Ô¬ı± øfl¡Â≈√ ¸—‡…fl¡ ¬Ûø¬ı˛¬ı±À¬ı˛¬ı˛ ’±˚˛ › ¬ı…À˚˛¬ı˛ ¬ı˛±ø˙Ó¬Ô…¸˜”˝√√º ¤fl¡˝◊√√

¸Àe· ≈√øÈ¬ ‰¬˘Àfl¡¬ı˛ ˜±Ú ¸˜øi§Ó¬ ¬ı˛±ø˙Ó¬Ô…¸˜”˝√√ ø¬ıÀù≠¯∏ÀÌ¬ı˛ Ê√Ú… ÚÓ≈¬Ú ¬ÛXøÓ¬ ¢∂˝√√ÀÌ¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º

’¬ı˙… õ∂øÓ¬øÈ¬ ‰¬˘Àfl¡¬ı˛ ˜±Ú øÚÀ«√ø˙Ó¬ ¬ı˛±ø˙·≈ø˘Àfl¡ ¶§Ó¬Laˆ¬±À¬ı ÒÀ¬ı˛ õ∂øÓ¬øÈ¬ ‰¬˘Àfl¡¬ı˛ ø¬ıøˆ¬iß ¬Ûø¬ı˛˜±¬Û,

˚Ô±ñ·Î¬ˇ ¤¬ı— ¸˜fl¡ ø¬ı‰≈¬…øÓ¬ [x yx y, , ,σ σ  Œ˚‡±ÀÚ x › y ˝√√˘ ¤fl¡øÈ¬ Œ·±á¬œ¬ı˛ ¶§Ó¬La ‰¬˘fl¡¡Z˚˛]

¬Û±›˚˛± ˚±˚˛º ø¡Z‰¬˘fl¡ ¬ı˛±ø˙Ó¬Ô…¸˜”˝√√ ø¬ıÀù≠¯∏ÀÌ¬ı˛ Œé¬ÀS õ∂Ò±ÚÓ¬ ≈√øÈ¬ ø¬ı¯∏˚˛ ø¬ı‰¬±¬ı˛ fl¡¬ı˛ÀÓ¬ ˝√√˚˛º õ∂Ô˜Ó¬:
≈√øÈ¬ ‰¬˘Àfl¡¬ı˛ ˜ÀÒ… ˚ø√ ¸˜&Ò ¬ı± Œ˚±· (Association) Ô±Àfl¡ Ó¬±¬ı˛ ˜±S± › õ∂fl‘¡øÓ¬ ø¬ı‰¬±¬ı˛ fl¡¬ı˛ÀÓ¬

˝√√˚˛, ø¡ZÓ¬œ˚˛Ó¬: ˚ø√ ‰¬˘fl¡ ≈√øÈ¬¬ı˛ ˜ÀÒ… ¸•§&Ò ¬ı± Œ˚±·¸”S ¬ı˛À˚˛ÀÂ√ Œ√‡± ˚±˚˛ Ó¬±˝√√À˘ ‰¬˘fl¡ ≈√øÈ¬¬ı˛

˜ÀÒ… ¤fl¡øÈ¬Àfl¡ [øÚˆ«¬¬ı˛˙œ˘ ‰¬˘Àfl¡] ’Ú…øÈ¬¬ı˛ [øÚ¬ı˛À¬Ûé¬ ‰¬˘Àfl¡¬ı˛] ·±øÌøÓ¬fl¡ ’À¬Ûé¬fl¡ ø˝√√¸±À¬ı õ∂fl¡±˙

fl¡À¬ı˛, øÚ¬ı˛À¬Ûé¬ ‰¬˘Àfl¡¬ı˛ õ∂øÓ¬øÈ¬ ˜±ÀÚ¬ı˛ Ê√Ú… ¬Û¬ı˛±ÒœÚ ‰¬˘fl¡øÈ¬¬ı˛ ˜±Ú ø¬ı‰¬±¬ı˛ fl¡¬ı˛± ˝√√˚˛ ¬ı± ¬Û±›˚˛± ˚±˚˛º

õ∂Ô˜ ø¬ı¯∏À˚˛¬ı˛ ¬Û˚«±À˘±‰¬Ú± ˚± ‰¬˘fl¡ ≈√øÈ¬¬ı˛ Œ˚ÃÔ ˜±Ú ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•§&Ò :±¬Ûfl¡ Ó¬±

˝√√˘ ¸˝√√·øÓ¬ ø¬ıÀù≠¯∏Ì (Correlation analysis) ¸˝√√·øÓ¬ ø¬ıÀù≠¯∏ÀÌ ‰¬˘fl¡ ≈√øÈ¬¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¡ ¸•§À&Ò¬ı˛

¬Ûø¬ı˛˜±¬Ûfl¡ ¬ı˛”À¬Û Œ˚ ·≈Ì±Àefl¡¬ı˛ Ò±¬ı˛Ì±øÈ¬¬ı˛ ’¬ıÓ¬±¬ı˛Ì± fl¡¬ı˛± ˝√√˚˛ Ó¬±Àfl¡ ¸˝√√·øÓ¬ ·≈Ì±efl¡ (Correlation

coefficient) ¬ı˘± ˝√√˚˛º ø¡ZÓ¬œ˚˛ ø¬ı¯∏˚˛øÈ¬¬ı˛ ¬Û˚«±À˘±‰¬Ú±˚˛ Œ˚‡±ÀÚ ‰¬˘fl¡ ≈√øÈ¬Àfl¡ ¤fl¡øÈ¬ ·±øÌøÓ¬fl¡

’À¬Ûé¬fl¡ õ∂fl¡±˙ fl¡¬ı˛±¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º Ó¬± øÚˆ«¬¬ı˛Ì ø¬ıÀù≠¯∏Ì (Analysis of regression) ¬ıÀ˘

’øˆ¬ø˝√√Ó¬ ˝√√˚˛º ø¡Z‰¬˘fl¡ Ó¬Ô… ¸˜øi§Ó¬ Î¬◊ø~ø‡Ó¬ ’±À˘±‰¬Ú± ˝√√˘ ø¡Z‰¬˘fl¡ ø¬ıÀù≠¯∏Ì (Bivariate

Analysis)º

[fl¡] ø¡Z‰¬˘fl¡ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú (Bivariate friquency distribution) : ˚‡Ú ø¡Z‰¬˘fl¡

¬ı˛±ø˙Ó¬Ô…¸ ”̃̋ √√ ¸—‡…± ˛̊ ‡≈¬ı Œ¬ıø˙ ˝√√ ˛̊ Ó¬‡Ú ›·≈ø˘ ¤fl¡øÈ¬ ≈√ ◊̋√√ ≈̃‡œ ¬Ûø¬ı˛̧ —‡…± Â√Àfl¡¬ı˛ ˜±Ò…À˜ ¸±ø¬ı˛fl‘¡Ó¬

fl¡¬ı˛± ˝√√ ˛̊º ¤¬ı”̨¬Û ø¡Z‰¬˘fl¡ ¬ı˛±ø˙Ó¬Ô…¸ ”̃À˝√√¬ı˛ ø¡Z ≈̃‡œ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√ÚÀfl¡ ø¡Z‰¬˘fl¡ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú

¬ı˘± ˝√√ ˛̊º ¤¬ı”̨¬Û ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ΔÓ¬¬ı˛œ fl¡¬ı˛±¬ı˛ Œé¬ÀS õ∂øÓ¬øÈ¬ ‰¬˘Àfl¡¬ı˛ Ê√Ú… Î¬◊¬Û ≈̊q¡ ¸—‡…fl¡ Œ|Ìœ

ŒÚ› ˛̊± ˝√√ ˛̊º Ò¬ı˛± ˚±fl¡, x › y ‰¬˘fl¡ ≈√øÈ¬¬ı˛ n ŒÊ√±Î¬ˇ± ˜±Ú Œ√› ˛̊± ’±ÀÂ√º ¤¬ı±¬ı˛ x-¤¬ı˛ Ê√Ú… K ¸—‡…fl¡

Œ|Ìœ ¤¬ı— y-¤¬ı˛ Ê√Ú… L ¸—‡…fl¡ Œ|øÌ ŒÚ› ˛̊± ˝√√À˘ ¡ø¡Z‰¬˘fl¡ ¬Ûø¬ı˛̧ —‡…± Â√fl¡øÈ¬ÀÓ¬ K × L Œfl¡± ∏̄

(Cell) Ô±fl¡À¬ı ¤¬ı— ¸ ”̃̋ √√ Œ|Ìœ¬ı˛ ¬Ûø¬ı˛̧ —‡…±·≈ø˘ øÚÀ ˛̊ ΔÓ¬¬ı˛œ ˝√√À¬ı ø¡Z‰¬˘fl¡ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Úº
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ø¡Z‰¬˘fl¡ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ¸±Ò±¬ı˛Ì ’±fl¡±¬ı˛ øÚÀ•ß¬ı˛ Â√fl¡øÈ¬ÀÓ¬ õ∂fl¡±˙ fl¡¬ı˛± ˝√√˘ :

Â√fl¡ Ú— 3.1

¤fl¡øÈ¬ ø¡Z‰¬˘fl¡ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú Œ˚‡±ÀÚ x › y ‰¬˘fl¡ ≈√øÈ¬¬ı˛

n ¸—‡…fl¡ ˜±Ú ¸øißÀ¬ıø˙Ó¬ ˝√√À ˛̊ÀÂ√ :

y l

x y0 – y1 y1 – y2 ...... yj-1 – yj ...... yi–1 yL Œ˜±È¬

x0–x1 fll f12 f1j f1L f10

x1–x2 f21 f22 f2j f2L f20

. . . .

. . . .
xi-1–xi fi1 fi2 fij fiL fi0
. . . .
. . . .
xk-1–xk fK1 fK2 fKj fKL fK0

Œ˜±È¬ f01 f02 ...... f0j f0L n

¤Àé¬ÀS fi0 = ∑fij ¤¬ı— foj = ∑fij
Î¬◊¬ÛÀ¬ı˛±q¡ Â√fl¡øÈ¬ÀÓ¬ ¬Ûø¬ı˛̧ —‡…±·≈ø˘¬ı˛ ¸±ø¬ı˛ ¸˜ø©Ü (row-totals) ˝√√˘ ø¬ıøˆ¬iß y ¤¬ı˛ ˜±Ú·≈ø˘¬ı˛ ¸—‡…±

Ú± ÒÀ¬ı˛ x-Œ|Ìœ¬ı˛ ˜±Ú·≈ø˘¬ı˛ ¸—‡…±º ≈̧Ó¬¬ı˛±— õ∂Ô˜ d¬y¬ › Œ˙ ∏̄ d¬y¬ ≈√øÈ¬ ˝√√˘ x ‰¬˘Àfl¡¬ı˛ ¬Ûø¬ı˛̧ —‡…±

ø¬ıˆ¬±Ê√Úº ˚± ø¡Z‰¬˘fl¡ ø¬ıˆ¬±Ê√Ú ¸•Ûøfl«¡Ó¬ x-¤¬ı˛ õ∂±øz¬fl¡ ø¬ıˆ¬±Ê√Ú (Marginal distribution of x)º

’Ú≈¬ı”̨¬Ûˆ¬±À¬ı õ∂Ô˜ ¸±ø¬ı˛ › Œ˙ ∏̄ ¸±ø¬ı˛ Œ˚‡±ÀÚ y-¤¬ı˛ ø¬ıøˆ¬iß Œ|Ìœ › ¸—øù≠©Ü ¬Ûø¬ı˛̧ —‡…±·≈ø˘ õ∂fl¡±ø˙Ó¬

Ó¬± ˝√√˘ y ‰¬˘Àfl¡¬ı˛ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ¬ı± y-¤¬ı˛ õ∂±øz¬fl¡ ø¬ıˆ¬±Ê√Ú (Marginal distribution of y)º

’±¬ı±¬ı˛ ¬Ûø¬ı˛̧ —‡…±·≈ø˘¬ı˛ Œ˚ Œfl¡±Ú ø¬ıÀ˙ ∏̄ d¬y¬ ¡Z±¬ı˛± y-¤¬ı˛ õ∂√M√√ ˜±Ú ¸ ”̃À˝√√¬ı˛ Ê√Ú… x-¤¬ı˛ ø¬ıøˆ¬iß Œ|Ìœ¬ı˛

˜±Ú·≈ø˘¬ı˛ ¸—‡… õ∂fl¡±˙ ¬Û± ˛̊º ’Ú≈¬ı”̨¬Ûˆ¬±À¬ı ¬Ûø¬ı˛̧ —‡…±·≈ø˘¬ı˛ Œ˚ Œfl¡±Ú ø¬ıÀ˙ ∏̄ ¸±ø¬ı˛ ¡Z±¬ı˛± õ∂√M√√ x-¤¬ı˛

Ê√Ú… y-¤¬ı˛ ø¬ıˆ¬±Ê√ÀÚ¬ı˛ ø¬ıÚ…±¸ (arrange of distribution of y for given x) õ∂fl¡±ø˙Ó¬ ˝√√ ˛̊º

[‡] ø¬ıÀé¬¬ÛÌ ø‰¬S (Scatter diagram) : ø¬ıÀé¬¬ÛÌ ø‰¬S ˝√√˘ ø¡Z‰¬˘fl¡ ¬ı˛±ø˙Ó¬Ô…¸ ”̃À˝√√¬ı˛ ø‰¬ÀS¬ı˛

’±fl¡±À¬ı˛ õ∂fl¡±˙º Ò¬ı˛± ˚±fl¡ x › y ‰¬˘fl¡ ≈√øÈ¬¬ı˛ n ¸—‡…fl¡ ˜±Ú ≈̊·˘ (n Pairs of values) Œ√› ˛̊±

’±ÀÂ√º ’Ú≈̂ ”¬ø˜fl¡ ’Àé¬ x-¤¬ı— Î¬◊̆ •§ ’Àé¬ y-¤¬ı˛ ˜±Ú·≈ø˘ øÚÀ«√ø˙Ó¬ ¤fl¡øÈ¬ ≈√-’é¬ø¬ıø˙©Ü ¸˜Ó¬À˘

õ∂√M√√ õ∂øÓ¬øÈ¬ ˜±Ú ≈̊·˘ ¤fl¡øÈ¬ ø¬ıμ≈ ¡Z±¬ı˛± ø‰¬ø˝êÓ¬ fl¡¬ı˛± ˚± ˛̊º ¤ˆ¬±À¬ı n ¸—‡…fl¡ ˜±Ú ≈̊·À˘¬ı˛ Ê√Ú…

¸fl¡˘ ø¬ıμ≈·≈ø˘ ¸˝√√ Œ˚ ø‰¬S ’efl¡Ú fl¡¬ı˛± ˝√√ ˛̊ Ó¬±Àfl¡ ø¬ıÀé¬¬ÛÌ ø‰¬S ¬ıÀ˘º øÚÀ•ß fl¡À ˛̊fl¡øÈ¬ ø¬ıÀ¬Ûé¬Ì

ø‰¬S Œ√› ˛̊± ˝√√˘º
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ø¬ıÀé¬¬ÛÌ ø‰¬S ŒÔÀfl¡ ‰¬˘fl¡ ≈√øÈ¬¬ı˛ ˜ÀÒ… Œ˚±· ”̧S ¬ı± ¸•ÛÀfl«¡¬ı˛ õ∂fl‘¡øÓ¬ › õ∂·±Ï¬ˇÓ¬± (Nature and

intensity) ¸•§À&Ò Ò±¬ı˛Ì± ¬Û±› ˛̊± ˚± ˛̊º 3.1(a) ŒÔÀfl¡ 3.1(d) ø‰¬S·≈ø˘ ˝√√˘ ‰¬±¬ı˛ Ò¬ı˛ÀÚ¬ı˛ ø¡Z‰¬˘fl¡

¬ı˛±ø˙Ó¬Ô…˜±˘±º õ∂Ô˜ øÓ¬ÚøÈ¬ ø¬ıÀé¬¬ÛÌ ø‰¬ÀS x › y ‰¬˘Àfl¡¬ı˛ ˜ÀÒ… ¸¬ı˛̆  ¸•Ûfl«¡ (Linear association)

õ∂fl¡±˙ Œ¬ÛÀ ˛̊ÀÂ√  , øfl¡z≈¬ 3.1(d) Ú— ø¬ıÀé¬¬ÛÌ ø‰¬ÀS õ∂√ø «̇Ó¬ ‰¬˘fl¡ ≈√øÈ¬¬ı˛ ˜ÀÒ… ¸•Ûfl«¡ ¸¬ı˛̆  Ú ˛̊ (Non-

linear association)º

[·] ¸˝√√·øÓ¬ (Correlation) : ¸˝√√·øÓ¬ ¬ı˘ÀÓ¬ ≈√øÈ¬ ‰¬˘Àfl¡¬ı˛ ˜ÀÒ… ¬Û±¬ı˛¶Ûø¬ı˛fl¡ Œ˚±· ”̧S ¬ı±

øÚ «̂¬¬ı˛̇ œ˘Ó¬± Œ¬ı±Á¡± ˛̊º ‰¬˘fl¡ ≈√øÈ¬¬ı˛ ˜ÀÒ… ¸•Ûfl«¡ ˚ø√ ¤¬ı”̨¬Û ˝√√ ˛̊ Œ˚ ¤fl¡øÈ¬¬ı˛ ¬Ûø¬ı˛̃ ±Ì ¬ı± ˜±S±

(magnitude) ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ ¸Àe· ¸Àe· ’¬Û¬ı˛øÈ¬¬ı˛› ¬Ûø¬ı˛̃ ±Ì ¬ı± ˜±S±¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ˝√√ ˛̊ Ó¬±˝√√À˘ ‰¬˘fl¡ ≈√øÈ¬

¸ √̋√·øÓ¬¬ıX (correlated) ¬ı˘± ˝√√ ˛̊º ¸˝√√·øÓ¬ ¸¬ı˛̆  ˝√√ÀÓ¬ ¬Û±À¬ı˛ ’Ô¬ı± ¸¬ı˛̆  Ú±› ˝√√ÀÓ¬ ¬Û±À¬ı˛º ≈̧ø¬ıÒ±ÀÔ«

¸¬ı˛̆  ¸˝√√·øÓ¬˜±Ú øÚÀ ˛̊ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√˘º

‰¬˘fl¡ ≈√øÈ¬ x › y-·ÀÎ¬ˇ ¤fl¡˝◊√√ ø√Àfl¡ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√À˘ ‰¬˘fl¡¡ZÀ˚˛¬ı˛ ˜ÀÒ… ÒÚ±Rfl¡ ¬ı± ¸‘√˙

¸˝√√·øÓ¬ (Positive correlation) Ô±Àfl¡ ¬ı˘± ˝√√˚˛º ¤¬ı˛”¬Û Œé¬ÀS ¸˝√√·øÓ¬ ¸˝√√·±efl¡ (= rxy) ÒÚ±Rfl¡

˝√√˚˛º ¬Ûé¬±z¬À¬ı˛ ‰¬˘fl¡ ¡ZÀ˚˛¬ı˛ ˜±Ú ø¬ı¬Û¬ı˛œÓ¬ ø√Àfl¡ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√À˘ ‰¬˘fl¡¡ZÀ˚˛¬ı˛ ˜ÀÒ… Ÿ¬Ì±Rfl¡ ¬ı±

ø¬ı¬Û¬ı˛œÓ¬ ¸˝√√·øÓ¬ (Negative correlation) ¬ı˛À˚˛ÀÂ√ ¬ıÀ˘ Ò¬ı˛± ˝√√˚˛ ¤¬ı— Ó¬‡Ú ¸˝√√·øÓ¬ ¸˝√√·±efl¡

˝√√˚˛ Ÿ¬Ì±Rfl¡º

’±¬ı±¬ı˛ ‰¬˘fl¡¡ZÀ ˛̊¬ı˛ ˜ÀÒ… ¤fl¡øÈ¬¬ı˛ ˜±Ú ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√À˘ ’Ú…øÈ¬¬ı˛ ˜±Ú ˚ø√ ’¬Ûø¬ı˛¬ıøÓ«¬Ó¬ Ô±Àfl¡ Ó¬±˝√√À˘

›À√¬ı˛ ˜ÀÒ… ¸˝√√·øÓ¬ ŒÚ ◊̋√√ ¬ıÀ˘ Ò¬ı˛± ˝√√ ˛̊ ¤¬ı— Ó¬‡Ú ¸˝√√·øÓ¬ ¸˝√√·±efl¡ ˜±Ú ˝√√ ˛̊ ”̇Ú… (rxy = 0)º

[‚] ·≈ÌÚ ¬Ûø¬ı˛‚±Ó¬ ¸˝√√·øÓ¬ ¸˝√√·±efl¡ ’Ô¬ı± fl¡± «̆ ø¬Û ˛̊±¬ı˛̧ Ú ¸˝√√·øÓ¬ ¸˝√√·±efl¡ (Product moment

Correlation Coefficient of Karl Pearson’s Coefficient of Correlation) : ·≈ÌÚ ¬Ûø¬ı˛‚±Ó¬

¸˝√√·øÓ¬ ¸˝√√·±efl¡ ˝√√˘ ≈√øÈ¬ ‰¬˘Àfl¡¬ı˛ ˜ÀÒ… ¸¬ı˛̆  ¸•ÛÀfl«¡¬ı˛ ¤fl¡øÈ¬ ¬Ûø¬ı˛̃ ±¬Û (Measure) ø¬ıÀ˙ ∏̄º x ›

y ‰¬˘fl¡ ≈√øÈ¬¬ı˛ ˜ÀÒ… ¸˝√√·øÓ¬ ¸˝√√·±efl¡ ¸±Ò±¬ı˛ÌÓ¬ rxy ’Ô¬ı± ≈̇Ò≈ r ¡Z±¬ı˛± ø‰¬ø˝êÓ¬ fl¡¬ı˛± ˝√√ ˛̊ ¤¬ı—

øÚ•ßø˘ø‡Ó¬ˆ¬±À¬ı ¸—:±ø ˛̊Ó¬ ˝√√ ˛̊º

ø‰¬S 3.1 (a)          ø‰¬S 3.1 (b)           ø‰¬S 3.1 (c)      ø‰¬S 3.1 (d)
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Var (x) = Œˆ¬√˜±Ú (x) = 1 12 2 2

11n
x x

n
x xi i

i

n

i

n

− = −
==
∑∑ a f
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1
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1 n
x

n
x ii

i

n

i
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−
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2
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2

1n
n x xi i

i

n

i
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−
F
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I
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L
N
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O
Q
PP==

∑∑

’Ú≈¬ı˛”¬Ûˆ¬±À¬ı,

Var (y) = Œˆ¬√˜±Ú (y) = 1
2

2

1

2

1n
n y yi i

i

n

i

n
− FHG
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KJ

L
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PP==
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           ∴ rxy = 

1

1 1

1

2 2

1

2 2

1

n
x y xy

n
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n
y y

i i
i

n

i
i
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i
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−
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=
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∑ ∑
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n x y x y
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i

n

i
i

n

i

n

i
i

n

i
i
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i
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−
F
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I
KJ
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I
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−
F
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I
KJ −
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I
KJ

= ==

= = = =

∑ ∑∑

∑ ∑ ∑ ∑

1 11

2

1 1

2
2

1 1

2

¤ ◊̋√√ ”̧SøÈ¬ Œ|Ìœ¬ıX Ú ˛̊ ¤˜Ú ¬ı˛±ø˙Ó¬Ô…˜±˘±¬ı˛ ¸˝√√·øÓ¬ ¸˝√√·±efl¡ øÚÌ«À ˛̊¬ı˛ Ê√Ú… ø¬ıÀ˙ ∏̄̂ ¬±À¬ı Î¬◊¬ÛÀ˚±·œ

√̋√̊ º̨

≈√øÈ¬ ‰¬±˘Àfl¡¬ı˛ ¸˝√√·øÓ¬ ¸˝√√·±efl¡Àfl¡ øÚ•ßø˘ø‡Ó¬ˆ¬±À¬ı› õ∂fl¡±˙ fl¡¬ı˛± ˚± ˛̊ :

r
n

x x y y

xy

i i
i

n

x y

=
− −

=
∑1

1
a fa f

σ σ

Œ˚‡±ÀÚ x › y ‰¬˘fl¡¡ZÀ ˛̊¬ı˛ Œ˚Ãø·fl¡ ·Î¬ˇ ˝√√˘ ˚Ô±√flË¡À˜ x y,  ¤¬ı— ¸˜fl¡ ø¬ı‰≈¬…øÓ¬ ˝√√˘ ˚Ô±√flË¡À˜

σσ xy ,

.

[„√√] ¸˝√√·øÓ¬ ¸˝√√·±efl¡-¤¬ı˛ Δ¬ıø˙©Ü… (Properties of Correlation Coefficient) :
(a) Œ˚Àfl¡±Ú ≈√øÈ¬ ‰¬˘Àfl¡¬ı˛ ¸˝√√·øÓ¬ ¸˝√√·±efl¡ ¸•Û”Ì«¬ı”̨À¬Û ¤fl¡øÈ¬ ¸—‡…± (a pure number)—’Ô«±»

‰¬˘fl¡·≈ø˘¬ı˛ ¬Ûø¬ı˛̃ ±¬Û ¤fl¡Àfl¡¬ı˛ øÚ¬ı˛À¬Ûé¬ (independent of units of measurement of the

variables)º ¸˝√√·øÓ¬ ¸˝√√·±Àefl¡¬ı˛ ¤ ◊̋√√ Δ¬ıø˙©Ü…øÈ¬ ¤¬ı˛ ¸—:± ŒÔÀfl¡ Î¬◊À~‡ fl¡¬ı˛± ˚± ˛̊º

(b) x › y ‰¬˘fl¡ ≈√øÈ¬¬ı˛ ¸˝√√·øÓ¬ ¸˝√√·±efl¡ rxy fl¡± «̊Ó¬ x › y ŒÓ¬ õ∂øÓ¬¸˜ (Symmetric) √̋√̊ ˛ñ

’Ô«±» rxy = ryz

(c) ¸˝√√·øÓ¬ ¸˝√√·±Àefl¡¬ı˛ ¸—‡…±·Ó¬ ˜±Ú ‰¬˘fl¡·≈ø˘¬ı˛ Œfl¡f › ¬Ûø¬ı˛̃ ±¬Û ˜±S±¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú øÚ¬ı˛À¬Ûé¬

˝√√ ˛̊ (independent of the change of origin and scales of the variables)

õ∂˜±Ì : Òø¬ı˛ (xi, yi), (i = 1, 2 .... n) ˝√√˘ x ¤¬ı— y ‰¬˘fl¡ ≈√øÈ¬¬ı˛ ø¬ıøˆ¬iß ˜±Ú ≈̊·˘, ÚÓ≈¬Ú

≈√øÈ¬ ‰¬˘fl¡ u ¤¬ı— v ŒÚ› ˛̊± ˝√√˘ Œ˚‡±ÀÚ u = 

xa
c
−

 ¤¬ı— v = 

yb
d
−

 ¤¬ı— a, b, c, d ˝√√˘

Œ˚Àfl¡±Ú ÒË≈¬ıfl¡ ¤¬ı— c ≠ 0 ¤¬ı— d ≠ 0.
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Ó¬±˝√√À˘ (xi, yi) ˜±Ú ≈̊·˘·≈ø˘ ¸—øù≠©Ü (ui, vi) ˜±Ú ≈̊·˘¸ ”̃̋ √√ ˝√√À¬ı

u
xa

b
v

yb
d i

i
i

i =
−

=
−

,

’Ó¬¤¬ı xi = a + cu,

¤¬ı— x a cu= +

∴  

xxcuu ii −=− bg

’Ú≈¬ı”̨¬Ûˆ¬±À¬ı, 

yydvv ii −=− bg

’Ó¬¤¬ı Œˆ¬√̃ ±Ú 

x
n

xx i
i

n
()=−

=
∑12

1
bg

= 
c
n

u ui
i

n2 2

1
−

=
∑ b g

= c2 Œˆ¬√˜±Ú (u)

      Œˆ¬√̃ ±Ú (x) = 1 2

1n
y yi

i

n
−

=
∑ b g

= d
n

v v di
i

n2 2 2

1
− =

=
∑ b g  Œˆ¬√˜±Ú (v)

¤¬ı— ¸˝√√Àˆ¬√˜±Ú (x, y) = 
1

1n
x x y yi i

i

n
− −

=
∑ b gb g

= 
cd
n

u u v vi i
i

n

− −
=
∑ a fa f

1

= cd ¸˝√√Àˆ¬√˜±Ú (u, v)

’Ó¬¤¬ı, rxy = 
)()(

),(

yx

yx

ïïïïïïïïïïïïïïïï

ïïïïïïïïïïïï
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= 
)()(

),(
22 vduc

vucd

ïïïïïïïïïïïïïïïï

ïïïïïïïïïïïï

= 

uv r
d c

cd
v u d c

v u cd=
) ( ) (

) , (
ïïïïïïïï ïïïïïïïï

ïï ïïïïïïïïïï

˚‡Ú c ¤¬ı— d ¤fl¡ ◊̋√√ ø‰¬˝ê ≈̊q¡ ˝√√ ˛̊ (same sign)ñ’Ô«±» Î¬◊̂ ¬ ˛̊ ÒË≈¬ıfl¡ ˝√√ ˛̊ ÒÚ±Rfl¡ øfl¡•§± Ÿ¬Ì±Rfl¡

Ó¬‡Ú rxy > 0 ˝√√ ˛̊ ¤¬ı— Î¬◊»¸ ÒË≈¬ıfl¡ (c ¤¬ı— d) ˚ø√ ø¬ı¬Û¬ı˛œÓ¬ ø‰¬˝ê ≈̊q¡ ˝√√ ˛̊ Ó¬±˝√√À˘ rxy > 0 ˝√√ ˛̊º

(d) – 1 ≤ r ≤ 1

Òø¬ı˛ (xi, yi) ˝√√˘ x › y ‰¬˘fl¡ ≈√øÈ¬¬ı˛ n ¸—‡…fl¡ ˜±Ú ≈̊·˘ Œ˚‡±ÀÚ i = 1, 2 .... n.

’Ó¬¤¬ı r
n

x x y yi i
i

n

x y
=

− −
=
∑1

1
b gb g

σ σ

’Ô¬ı± r
n

x x y yi

x

i

yi

n
=

−F
HG

I
KJ

−F
HG

I
KJ=

∑1

1 σ σ

’Ô¬ı± r
n

p qi i
i

n
=

=
∑1

1
Œ˚‚±ÀÚ 

p
xx

q
yy

i
i

x
i

i

y
=

−
=

−
σσ ,

∴ p q nri i
i

n
=

=
∑

1

’±¬ı±¬ı˛ 

p
xx

xx i
i

xx
i

i

n

i

n
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n
2

2

2

2

1 1 1

1 =
− F
HG

I
KJ=−

= = =
∑ ∑ ∑σσ
bg

 = 
n

nx

x

σ
σ

2

2
=
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¤¬ı— ’Ú≈¬ı”̨¬Ûˆ¬±À¬ı,

q ni
i

n
2

1
=

=
∑

¤‡Ú p qi i
i

n
+ ≥

=
∑ b g2

1
0  [¬ı±d¬¬ı ¸—‡…±¬ı˛ ¬ı·«·≈ø˘ ¸¬ı«√± ÒÚ±Rfl¡ ÚÓ≈¬¬ı± ”̇Ú… ˝√√ ˛̊]

’Ô¬ı± p q p qi i i i
i

n

i

n

i

n
2 2

111
2 0+ + ≥

===
∑∑∑

’Ô¬ı± n + n + 24r ≥ 0

’Ô¬ı± 2n (1 + r) ≥ 0

’Ô¬ı±  1 + r ≥ 0

∴ r ≥ – 1      .......... (i)

’±¬ı±¬ı˛ p qi i
i

n
− ≥

=
∑ b g2

1
0

’Ô¬ı± p q p qi i i i
i

n
2 2

1
2 0+ − ≥

=
∑∑∑

’Ô¬ı± n + n – 2rn ≥ 0

’Ô¬ı± 2n (1 – r) ≥ 0

’Ô¬ı± 1 – r ≥ 0

’Ô¬ı± r ≤ 1       .......... (ii)

(i) ¤¬ı— (ii) ŒÔÀfl¡ õ∂˜±øÌÓ¬ ˝√√ ˛̊ Œ˚ –1 ≤ r < 1

[‰¬] Œ|Ìœ¬ıX ¬ı˛±ø˙Ó¬Ô…¸ ”̃̋ √√ ŒÔÀfl¡ ¸˝√√·øÓ¬ ¸˝√√·±efl¡ øÚÌ«À ˛̊¬ı˛ ”̧S (Computation of

Correlation Coefficient from Grouped Data) : Ò¬ı˛±˚±fl¡ x › y ‰¬˘fl¡ ≈√øÈ¬¬ı˛ n ¸—‡…fl¡

˜±Ú ≈̊·˘ ¤fl¡øÈ¬ ø¡Z‰¬˘fl¡ ¬Ûø¬ı˛̧ —‡…± Â√Àfl¡ Œ√› ˛̊± ˝√√À ˛̊ÀÂ√ Œ˚‡±ÀÚ x-¤¬ı˛ Ê√Ú… K ¸—‡…fl¡ Œ|Ìœ ’z¬¬ı˛

¤¬ı— y-¤¬ı˛ Ê√Ú… L ¸—‡…fl¡ Œ|Ìœ ’z¬¬ı˛ ¤¬ı— ¸—øù≠©Ü ¬Ûø¬ı˛̧ —‡…±¸ ”̃̋ √√ ¸øißÀ¬ıø˙Ó¬ ˝√√À ˛̊ÀÂ√ (3.1 Ú—

Â√fl¡]º Ò¬ı˛± ˚±fl¡ fij ˝√√˘ (i, j) Œfl¡±À ∏̄¬ı˛ ¬Ûø¬ı˛̧ —‡…± Œ˚‡±ÀÚ i = 1, 2 ..... K ¤¬ı— j = 1, 2 ....

L. ¤¬ı±¬ı˛ ˚ø√ xi ¤¬ı— yi ˚Ô±√flË¡À˜ x-¤¬ı˛ i Œ|Ìœ¬ı˛ ˜Ò…fl¡ (Mid-value) ¤¬ı— y-¤¬ı˛ j Œ|Ìœ¬ı˛ ˜Ò…fl¡

˝√√ ˛̊ Ó¬±˝√√À˘
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¸˝√√·øÓ¬ ¸˝√√·±efl¡ øÚÌ«À ˛̊¬ı˛ ≈̧ø¬ıÒ±ÀÔ« x › y-¤¬ı˛ Ê√Ú… Œfl¡f (origin) ¤¬ı— ¬Ûø¬ı˛̃ ±À¬Û¬ı˛ ˜±S± (scale)

Î¬◊̂ ¬ ˛̊̋ ◊√√ ¬Ûø¬ı˛¬ıÓ«¬Ú fl¡¬ı˛± ˚± ˛̊º

Òø¬ı˛ u x a
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= −
 ¤¬ı— 

v
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=−

 Œ˚‡±ÀÚ a, b ˝√√˘ ˚Ô±√flË¡À˜ x › y-¤¬ı˛ õ∂¸±À¬ı˛¬ı˛ ˜Ò…˜±Ú

¸øißfl¡È¬àÔ Œ|Ìœ˜Ò…fl¡ ¤¬ı— c, d ˝√√˘ ˚Ô±√flË¡À˜ x › y-¤¬ı˛ Œ|Ìœ ’z¬À¬ı˛¬ı˛ Δ√‚«… c ¤¬ı— d ¤fl¡ ◊̋√√
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∑∑ ∑∑
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Î¬◊√±˝√√¬ı˛Ì 1 : õ∂√M√√ Ó¬Ô… ˝√√ÀÓ¬ ¶§±˜œ ¤¬ı— ¶aœ¬ı˛ ¬ı ˛̊À¸¬ı˛ ¸˝√√·±efl¡ øÚÌ«̊ ˛ fl¡¬ı˛ :

H : 23 27 28 29 30 31 33 35 36 39

W : 18 22 23 24 25 26 28 29 30 32 [I.C.W.A]

¸˜±Ò±Ú : Ò¬ı˛±˚±fl¡ ¶§±˜œ¬ı˛ ¬ı ˛̧̊  x ¤¬ı— ¶aœ¬ı˛ ¬ı ˛̧̊  y

Œfl¡Àf¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ Œ˚À˝√√Ó≈¬ ¸˝√√·±efl¡ (r) ’¬Ûø¬ı˛¬ıøÓ«¬Ó¬Ô±Àfl¡ x › y-¤¬ı˛ Œfl¡f øÚ•ßø˘ø‡Ó¬ˆ¬±À¬ı

¬Ûø¬ı˛¬ıÓ«¬Ú ¸±À¬ÛÀé¬ ¸˝√√·±efl¡ øÚÌ«̊ ˛ fl¡¬ı˛± ˝√√˘ : ui = xi – 31, vi = yi – 25

¸˝√√·±efl¡ øÚÌ«À ˛̊¬ı˛ Ê√Ú… Â√fl¡

x y u = v = u2 v2 uv

x – 31 y – 25
(1) (2) (3) (4) (5) (6) (7)

23 18 –8 –7 64 49 56
27 22 –4 –3 16 9 12
28 23 –3 –2 9 4 6
29 24 –2 –1 4 1 2
30 25 –1 0 1 0 0
31 26 0 1 0 1 0
33 28 2 3 4 9 6
35 29 4 4 16 16 16
36 20 5 5 25 25 25
39 32 8 7 64 49 56

Œ˜±È¬ 311 257 1 7 203 163 179

¶§±˜œ › ¶aœ ‰¬˘fl¡ ≈√øÈ¬¬ı˛ ¸—‡…± ˝√√˘ n = 10

r rxy uv= =

v u

v u
σ σ

) , ( ïï ïïïïïïïïïï

=
−

−−

179
10

1
10

7
10

203
10

1
10

163
10

7
10

22

.

ejej

= 1790 7
2030 1 1630 49

1783
2029 1581

1783
3207849

−
− −

= =

= 
1783

1791 0469⋅  = ·9955  = + ·996 [’±¸iß]

Î¬◊√±˝√√¬ı˛Ì 2 : Â√±SÀ√¬ı˛ ◊̋√√—À¬ı˛Ê√œÀÓ¬ (= x) ¤¬ı— ·øÌÀÓ¬ (= y) õ∂±5 Ú•§À¬ı˛¬ı˛ ¤fl¡øÈ¬ ø¡Z‰¬˘fl¡ ¬Ûø¬ı˛̧ —‡…±
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ø¬ıˆ¬±Ê√ÀÚ øÚÀ•ß¬ı˛ Â√Àfl¡ õ∂fl¡±˙ fl¡¬ı˛± ˝√√˘ñ¤ ◊̋√√ ø¡Z‰¬˘fl¡ ¬Ûø¬ı˛̧ —‡…± ø¬ıˆ¬±Ê√Ú ŒÔÀfl¡ ◊̋√√—À¬ı˛Ê√œ › ·øÌÀÓ¬

õ∂±5 Ú•§À¬ı˛¬ı˛ ¸˝√√·±efl¡ øÚÌ«̊ ˛ fl¡¬ı˛ :
y

x 15-20 20-25 25-30 30-35 35-40 Œ˜±È¬

0–20 4 2

20–40 6 5 3 1

40–60 9 4 2 1

60–80 7 4 1

80–100 1

Œ˜±È¬ 10 23 12 4 1 50

◊̋√√—À¬ı˛Ê√œ › ·øÌÀÓ¬ õ∂±5 Ú•§À¬ı˛¬ı˛ ¸˝√√·±efl¡ øÚÌ«À ˛̊¬ı˛ ·ÌÚ±¬ı˛ Ê√Ú… Â√fl¡

Œ|Ìœ˜Ò…fl¡

(xi) 17·5 22·5 27·5 32·5 37·5

Œ|Ìœ foi f voj j f voj j
2 uj vjuj

˜Ò…fl¡ –2 –1 0 1 2

(yi) vj

10 –2 4 2 6 –12 24 –10 20

30 –1 6 5 3 1 15 –15 15 –16 16

50 0 9 4 2 1 16 0 0 –5 0

70 1 7 4 1 12 12 12 –6 –6

90 2 1 1 2 4 0 0

fio 10 23 12 4 1 50 –13 55 –37 30

fio ui –20 –23 0 4 2 –37

f uio i
2 40 23 0 4 4 71

vi –14 –2 3 0 0 –13

ui vi 28 2 0 0 0 30

ui

ø˜ø˘À ˛̊ ŒÚ› ˛̊± (Cheek)
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