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1.6 ˜ÓK˛y!lÜ˛ ˛õk˛!ï˛ (Scientific Method)
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1.10 ˜ÓK˛y!lÜ˛ à Ï̂Ó£ÏîyÓ˚ ˆ«˛ Ï̂e ˜l!ï˛Ü˛ l#!ï˛§Ù)• (Ethical Principles in Scientific Validity)

1.11 à Ï̂Ó£Ïîy ˛õk˛!ï˛Ó˚ ôy˛õ§Ù)• (Steps in the Process of Research)
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1.14 ≤Ã!ï˛ Ï̂Óòl Ó˚ã˛ly (Report Writing)

1.15 §yÓ˚yÇ¢ (Conclusion)

1.16 xl%¢#°l# (Exercise)

1.17 @˝Ãsį õO# (Reference)

1.1 í˛zˆÏj¢ƒ (Objectives)

Ú§ÙyçÜ˛Ù≈ àˆÏÓ£ÏîyÛ •° Ú§yÙy!çÜ˛ àˆÏÓ£ÏîyÓ˚Û ~Ü˛ ˆàÔî (Secondary) ˛õk˛!ï˛– ~•z xôƒyˆÏÎ˚ ˆï˛yÙÓ˚y !Ü˛Ë˛yˆÏÓ

!ÓK˛yl§¡øï˛ í˛z˛õyˆÏÎ˚ §yÙy!çÜ˛ Ü˛Ù≈ àˆÏÓ£Ïîy ̨õ!Ó˚ã˛y°ly Ü˛Ó˚ˆÏï˛ •Î˚ ̂ § §¡õˆÏÜ≈˛ ~Ü˛ê˛y ôyÓ˚îy ̨õyˆÏÓ– ï˛ySÈyí˛¸y §ÙyçÜ˛Ù≈

àˆÏÓ£Ïîy ã˛y°ly Ü˛Ó˚yÓ˚ ˆ«˛ˆÏe ˆÜ˛yl ˆÜ˛yl ˜l!ï˛Ü˛ !Ó£ÏÎ˚=!° ÙyÌyÎ˚ Ó˚yáy í˛z!ã˛ï˛ ˆ§ §¡õˆÏÜ≈˛ K˛yl °yË˛ Ü˛Ó˚ˆÏÓ–

1.2 ≤ÃhflÏyÓly (Introduction)

§yôyÓ˚îï˛ àˆÏÓ£Ïîyàî !Ü˛S%È ˛õ)Ó≈!lô≈y!Ó˚ï˛ ˛õk˛!ï˛ xÓ°¡∫l Ü˛ˆÏÓ˚ ˆÜ˛yl âê˛ly (Facts) §¡õˆÏÜ≈˛ ~Ùl !Ü˛S%È ï˛Ìƒ §Ç@˝Ã•

Ü˛ˆÏÓ˚ ̂ ÎÈüÈ=!° §Çà!ë˛ï˛ ~ÓÇ í˛zˆÏj¢ƒÙ)°Ü˛– ~ˆÏ«˛ˆÏe =Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ •° ̨õk˛!ï˛àï˛Ë˛yˆÏÓ (Systematically)ñ Ü˛yÓ˚î

!ÓK˛yl Óy ˜ÓK˛y!lÜ˛ Ü˛yçÜ˛Ù≈ §¡õ)î≈Ë˛yˆÏÓ ~Ü˛çˆÏlÓ˚ •zFSÈyÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚¢#°ñ ï˛ySÈxí˛¸y §ÙyçÜ˛Ù≈ §Ùyç!ÓK˛yˆÏlÓ˚

xhs˝à≈ï˛ñ ̂ Î !ÓK˛y Ï̂lÓ˚ Ù)° !Ó£ÏÎ˚=!° •°ÈüüüÈÙylÓï˛yñ §yÙy!çÜ˛ !e´Î˚yÈüÈ≤Ã!ï˛!e´Î˚y ~ÓÇ §yÙy!çÜ˛ àë˛l– xÌ≈yÍ §ÙyçÜ˛Ù≈

àˆÏÓ£Ïîy ~Ü˛!ê˛ §Çà!ë˛ï˛ ~ÓÇ ̇ !FSÈÜ˛ !Ó£ÏÎ˚ñ ÎyÓ˚ Ù)° í˛zˆÏj¢ƒ •° ~•z §ÙyˆÏçÓ˚ âê˛ly=!°Ó˚ !˛õSÈˆÏl ̂ Î §ï˛ƒ (Truth)

°%!Ü˛ˆÏÎ˚ xyˆÏSÈñ ˆ§=!° §!ë˛Ü˛ ≤ÃÜ˛y¢ ÎyˆÏï˛ Óƒ!_´ G §ÙyˆÏçÓ˚ í˛zß¨Î˚ˆÏl §•yÎ˚Ü˛ •ˆÏï˛ ˛õyˆÏÓ˚–
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1.3 !ÓK˛yl G !ÓK˛yl§¡øï˛ àˆÏÓ£Ïîy (Science and Scientific Reseach)

àˆÏÓ£Ïîy Ü˛#⁄ ~!ê˛ Óƒ!_´ !ÓˆÏ¢ˆÏ£Ï lylyÓ˚Ü˛Ù xÌ≈ Ó•l Ü˛ˆÏÓ˚– ̂ Ü˛í˛z ̂ Ü˛í˛z Ó°ˆÏï˛ ̨õyˆÏÓ˚ ̂ Îñ ï˛yÓ˚y ̂ §Ó˚y oÓƒ!ê˛ e´Î˚ Ü˛Ó˚yÓ˚

çlƒ !lÎ˚ÙÜ˛ˆÏÓ˚ !Ó!Ë˛ß¨ xlÈüÈ°y•zl GˆÏÎ˚Ó§y•zê˛ àˆÏÓ£Ïîy Ü˛ˆÏÓ˚– ò)Ó˚ò¢≈ˆÏl !ÓˆÏ¢£Ï !Ó~M¢£Ï !Ó£ÏˆÏÎ˚Ó˚ í˛z˛õÓ˚ çl§Ù#«˛y

ã˛y°yÎ˚ÈüüüÈˆÎÙl xy§ß¨ !lÓ≈yã˛ Ï̂ñ Óy ̂ Ü˛yl §Ó˚Ü˛yÓ˚# §y•yÎƒ≤ÃyÆ ≤ÃÜ˛“ •zï˛ƒy!ò– SÈyeÈüÈSÈye#Ó˚yñ ï˛y Ï̂òÓ˚ Óy!í ¸̨Ó˚ Ü˛yç (Home-
assignment) §¡õ)î≈ Ü˛Ó˚yÓ˚ çlƒ •zrê˛yÓ˚ˆÏlê˛ ˆÌˆÏÜ˛ !Ó!Ë˛ß¨ ï˛Ìƒ §Ç@˝Ã• Ü˛ˆÏÓ˚ˆÏSÈ– àˆÏÓ£ÏÜ˛ SÈyeSÈye#Ó˚y !Ó!Ë˛ß¨ ï˛Ìƒ

§Ç@˝Ã• G !ÓˆÏŸ’£Ïî Ü˛ˆÏÓ˚ˆÏSÈ– ÓƒÓ§yÎ˚#àî ï˛yˆÏòÓ˚ §yÇàë˛!lÜ˛ §Ù§ƒy Óy oÓƒÈüÈ§¡õ!Ü≈˛ï˛ ˆÜ˛yˆÏly §Ù§ƒy §ÙyôyˆÏlÓ˚ çlƒ

Ü˛Ù≈#ˆÏòÓ˚ Ùï˛yÙï˛ §Ù#«˛y Ü˛ˆÏÓ˚ˆÏSÈl– xyÓyÓ˚ñ ̂ e´ï˛yˆÏòÓ˚ ̨ õSÈˆÏ®Ó˚ ôÓ˚î §¡õˆÏÜ≈˛ çylyÓ˚ çlƒ Ùï˛yÙï˛ §Ç@˝Ã• Ü˛Ó˚y •ˆÏFSÈ–

!Ü˛v ~Ó˚ ˆÜ˛yˆÏly!ê˛Ó˚ !ÓK˛ylÈüÈ§¡øï˛ àˆÏÓ£Ïîy Ó°y ÎyÎ˚ ly– Îï˛«˛î ˛õÎ≈hs˝ !l¡¨Ó!î≈ï˛ ò%!ê˛ í˛zˆÏj¢ƒ §Ê˛° •ˆÏFSÈÈüüüÈ

(1) ~Ó˚ !ÓK˛yˆÏlÓ˚ ˆ«˛ˆÏe xÓòyl–

(2) !ÓK˛yl§¡øï˛ ˛õk˛!ï˛ xl%§Ó˚î–

1.4 !ÓK˛yl!ã˛hs˝yÓ˚ •z!ï˛•y§ (History of Scientific Thought)

xyÙÓ˚y Î!ò xï˛#ˆÏï˛Ó˚ !òˆÏÜ˛ ï˛yÜ˛yÎ˚ñ ï˛ˆÏÓ xyÙÓ˚y !ÓK˛yl ~ÓÇ !ÓK˛yl !ã˛hs˝yÓ˚ !ÓÓï≈˛l §¡õˆÏÜ≈˛ çylˆÏï˛ ˛õy!Ó˚– ~ˆÏ«˛ˆÏe

!ÓK˛ylÈüÈÙlflÒ !ã˛hs˝yË˛yÓlyÓ˚ x˛õ)Ó≈ ˛õ!Ó˚Óï≈˛l Ü˛Ó˚y ÎyÎ˚– Î!òG !ÓK˛yˆÏlÓ˚ í˛zß¨!ï˛Ó˚ ôyÓ˚yñ Ó‡ xyˆÏà ˆÌˆÏÜ˛•z !°!˛õÓk˛

Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈñ !Ü˛v !ÓK˛ylñ !ÓK˛yl# ˜ÓK˛y!lÜ˛ ˛õk˛!ï˛ÈüüüÈ•zï˛ƒy!ò !Ó£ÏÎ˚=!° Ùye |l!ÓÇ¢ ¢ï˛y∑# ˆÌˆÏÜ˛•z í˛zqyÓl

•ˆÏÎ˚ˆÏSÈ– ~Ó˚ xyˆÏà !ÓK˛ylˆÏÜ˛ ò¢≈l (Philosophy)üÈÓ˚ ~Ü˛!ê˛ ¢yáy !•§yˆÏÓ àîƒ Ü˛Ó˚y •ï˛– ~SÈyí˛¸y ò¢≈ˆÏlÓ˚ xlƒylƒ

¢yáyñ ̂ ÎÙlÈüüüÈx!ô!Óòƒy (Metaphysics)ñ l#!ï˛¢yflf (Ethics)ñ ï˛Ü≈˛¢yflf (Logic) ~ÓÇ ly®!lÜ˛ ò¢≈l (Aesthatic
philosophy) =!°Ó˚ §ˆÏD §•yÓfliyl (Co-exist) Ü˛Ó˚ï˛–

≤Ãyã˛#lÜ˛yˆÏ°ñ Ùyl%ˆÏ£ÏÓ˚ xl%§!¶˛Í§% K˛yl •zï˛ƒy!ò !Ó£ÏÎ˚=!°ˆÏÜ˛ ôÙ≈ï˛_¥ (Theory) ~ÓÇ ôÙ≈#Î˚ !ÓŸªy§ !•§yˆÏÓ•z

˛õ!Ó˚à!îï˛ Ü˛Ó˚y •ï˛– Ü˛ˆÏÎ˚Ü˛çl @˝Ã#Ü˛ òy§≈!lÜ˛ÈüüüÈˆ≤’ˆÏê˛yñ xƒy!Ó˚fiê˛ê˛°ñ ~ÓÇ §ˆÏe´!ê˛§ñ !á fiê˛˛õ)Ó≈ ï,˛ï˛#Î˚ ¢ï˛ˆÏÜ˛ ≤ÃÌÙ

~•z ôyÓ˚îyÓ˚ !ÓˆÏÓ˚y!òÌy Ü˛ˆÏÓ˚l– ïÑ˛yÓ˚y ÓˆÏ°l ˆÎñ ÙylÓ §Ë˛ƒï˛y ~ÓÇ !ÓŸªçàï˛ §¡õˆÏÜ≈˛ §!ë˛Ü˛ ôyÓ˚îy ˆ˛õˆÏï˛ ˆàˆÏ°

§%!l!ò≈‹T Î%!_´ï˛ˆÏ_¥Ó˚ ≤ÃˆÏÎ˚yçlñ ˆÎ!ê˛ˆÏÜ˛ Ó°y •Î˚ Î%!_´Óyò (Rationalusm) !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ xƒy!Ó˚fiê˛ê˛ˆÏ°Ó˚ §lyï˛l#

Ü˛yç (Metaphysics literally meaning, “beyond physical existance”)ñ ôÙ≈ï˛_¥ (Theology the study
of God) ˆÌˆÏÜ˛ ï˛_¥!Óòƒy (Ontology the study of being and existance) ~ÓÇ (Universal Science)
å§Ó!Ü˛S%ÈÓ˚ Ù Ï̂ôƒ•z !ÓK˛ylä ̂ Ü˛ xy°yòy Ü˛ Ï̂Ó˚!SÈ°– Î%!_´Óy Ï̂òÓ˚ Î%!_´=!°Ó˚ í z̨Í§ •° K˛yl (Knowledge) Óy !Óã˛yÓ˚Ó%!k˛

(Jurisdiction) ÎyÓ˚ ≤Ãôyl ˜Ó!¢‹Tƒ •°ÈüüüÈ§ï˛ï˛y (Truth) ˆÜ˛yˆÏly §ÇˆÏÓòl¢#° !Ó£ÏÎ˚ lÎ˚ñ ÓÓ˚Ç ~!ê˛ xˆÏlÜ˛ ˆÓ!¢

ˆÓÔ!k˛Ü˛ ~ÓÇ !ÓÓ!ï≈˛ï˛ñ ~•z ôyÓ˚îy=!° ≤ÃyÎ˚¢•z ≤ÃyÌ!ÙÜ˛ xl%ÙyˆÏlÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚¢#° åˆÎÙlÈüüüÈxƒy!Ó˚fiê˛ê˛° “Law
of non-contradiction”ä–

!ÓK˛yl !ã˛hs˝yÓ˚ ˆ«˛ˆÏe í˛zˆÏÕ‘áˆÏÎyàƒ ˛õ!Ó˚Óï≈˛l âˆÏê˛!SÈ° ˆ£Ïyí˛¸¢ ¢ï˛y∑#ˆÏï˛ñ ˆÎÙl !Ó !ê˛¢ òy¢≈!lÜ˛ Ê ˛y!™§ ˆÓÜ˛l

(Francis Bacon (1561-1626) Ó°ˆÏ°l ˆÎñ !ÓK˛yˆÏlÓ˚ §,!‹T ÓyhflÏÓ çàˆÏï˛Ó˚ !Ó!Ë˛ß¨ âê˛lyÓ°# ˛õÎ≈ˆÏ˛õ«˛î (Ob-
servation) ~Ó˚ ÙyôƒˆÏÙ– ˆÓÜ˛ˆÏlÓ˚ ÙˆÏï˛ !ÓK˛yl •° ~Ü˛!ê˛ ˛õÓ˚#«˛yÙ)°Ü˛ (Emperical) Ü˛yçñ åˆÜ˛yˆÏly ˆÎÔ!_´Ü˛

Ü˛yç lÎ˚ä– ~Ó˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚•z !ï˛!l ≤ÃˆÏÎ˚yàÓyò (Empricism) ôyÓ˚îy!ê˛ ≤ÃÓï≈˛l Ü˛ˆÏÓ˚lñ Îyñ ò¢≈ˆÏlÓ˚ ~Ü˛!ê˛ Ù)°

¢yáy !•§yˆÏÓ !ÓˆÏÓ!ã˛ï˛ •Î˚– ˆÓÜ˛lÈüÈ•z ≤ÃÌÙ !ÓK˛yl§¡øï˛ xl%§¶˛yˆÏlÓ˚ xˆÏÓ!¢Ü˛ ˛õk˛!ï˛Ó˚ (Inductive method)
≤Ãã˛°l Ü˛ˆÏÓ˚lñ ~ÓÇ e´Ù¢ (“Scientific method”) !ÓK˛yl§¡øï˛ ˛õk˛!ï˛ xy!Ó‹ÒyÓ˚ Ü˛ˆÏÓ˚l–˛õ)ˆÏÓ≈ ~!ê˛ “Becon
Method” ÓˆÏ° ˛õ!Ó˚!ã˛ï˛ !SÈ°– ~•z ˛õk˛!ï˛Ó˚ Ù)° !Ë˛!_ •°ÈüüüÈôyÓ˚yÓy!•Ü˛ ˛õÎ≈ˆÏÓ«˛î (Systematic observation),
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˛õ!Ó̊Ùy˛õ (Measurement) ~ÓÇ ̨õÓ̊#«˛y (Experimentation) §Ω˛Óï˛ ~áyl ̂ Ì Ï̂Ü˛•z ly!hflÏÜ˛ï˛yÓ̊ (Atheism) ôyÓ̊îy!ê˛

çy@˝Ãï˛ •Î˚ñ Ü˛yÓ˚î ÚÚôÙ≈ï˛_¥ÛÛ ̨õÎ≈ˆÏÓ«˛î ̂ Îyàƒ lÎ˚–

ÙôƒÎ%̂ Ïà ÚÚ≤Ã̂ ÏÎ̊yàÓyòÛÛ ~ÓÇ ÚÚÎ%!_´ÓyòÛÛ Ù Ï̂ôƒ Ùï˛!Ó Ï̂Ó̊yô ã˛° Ï̂ï˛•z Ìy Ï̂Ü˛– Ü˛yÓ̊î òy¢≈!lÜ˛àîñ K˛yl xy•Ó̊ Ï̂îÓ̊ §Ó Ï̂Ì Ï̂Ü˛

Ü˛yÎ≈Ü˛Ó˚# ˛õˆÏÌÓ˚ G˛õÓ˚ =Ó˚&c xyˆÏÓ˚y˛õ Ü˛ˆÏÓ˚!SÈˆÏ°l– Ê˛Ó˚y§# òy¢≈!lÜ˛ ˆÓ˚ˆÏl ˆí˛Ü˛yê≈˛ (Rene Descartes) Î%!_´Óyò#ˆÏòÓ˚

˛õ Ï̂«˛ !SÈ Ï̂°lñ xlƒ!ò Ï̂Ü˛ !Ó !ê˛¢ òy¢≈!lÜ˛ çl °Ü˛ (John Locke) ~ÓÇ ̂ í˛!Ë˛í˛ !•í z̨Ù (David Hume) ≤Ã Ï̂Î˚yàÓyò# Ï̂òÓ˚

˛õ Ï̂«˛– xlƒylƒ ̃ ÓK˛y!lÜ˛ ̂ ÎÙlñ àƒy!°!°G àƒy!°!°ñ xy•zçƒyÜ˛ !lí z̨ê˛l ~•z ò%!ê˛ ôyÓ˚îyÓ˚ §Ç!Ù◊î â!ê˛ñ ≤ÃyÜ,̨ !ï˛Ü˛ ò¢≈l

(Natural Philosophy)ÈüÈÓ˚ Óƒyáƒy Ü˛Ó˚yÓ˚ ˆã˛‹Ty Ü˛ˆÏÓ˚!SÈˆÏ°l– §Ω˛Óï˛ñ àƒy!°!°G (1564-1642) ≤ÃÌÙ Óƒ!_´ñ !Î!l

ÓˆÏ°!SÈˆÏ°l “Laws of Nature” •° ày!î!ï˛Ü˛ ôyÓ˚îyñ ~ÓÇ à!îï˛ G ˛õÓ˚#«˛ˆÏîÓ˚ §Ç!Ù◊î â!ê˛ˆÏÎ˚ ˆçƒy!ï˛!Ó≈K˛yl

(Astronomy)ÈüÈÓ˚ !Ó Ï̂¢£Ï í z̨ß¨!ï˛ §yôl Ü˛ Ï̂Ó˚l–

x‹Tyò¢ ¢ï˛y∑#ˆÏï˛ñ çyÙ≈yl òy¢≈!lÜ˛ •zÙyl%ˆÏÎ˚° Ü˛yrê˛ (Immanuel Kant) ÚÚ≤Ã Ï̂Î˚yàÓyò ~ÓÇ Î%!_´ÓyòÛÛ ~Ó˚ Ù Ï̂ôƒ

ˆÎ !Ó Ï̂Ó˚yô ï˛y §Ùyôy Ï̂lÓ˚ í ẑ̨ Ïj¢ƒ ~Ü˛!ê˛ Ó•z ̂ ° Ï̂álÈüüüÈ‘‘Critique of Pure Reason’’ ̂ §áy Ï̂l !ï˛!l Óƒyáƒy Ü˛ Ï̂Ó˚̂ ÏSÈl

ˆÎñ x!Ë˛K˛ï˛y (Experience) •° §¡õ)î≈ !Ó£ÏÎ˚Ù)°Ü˛ x!Ë˛K˛ï˛yÓ˚ !Ó£ÏÎ˚Ù)°Ü˛ !òÜ˛!ê˛ Î%!_´!òˆÏÎ˚ xl%§¶˛yl ly Ü˛Ó˚ˆÏ°

~Ü˛!ê˛ ºÙîydÜ˛ ôyÓ˚îy çß√ ˆlˆÏÓ– ~Ó˚ ˆÌˆÏÜ˛•z çyÙ≈yl xyò¢≈ÓyˆÏòÓ˚ í˛zÍ˛õ!_ âˆÏê˛ ~ÓÇ ~áyl ˆÌˆÏÜ˛•z ÓƒyáƒyÙ)°Ü˛

ˆÜ˛Ô¢° (Interpretetive technique) !ÓhflÏyÓ˚ °yË˛ Ü˛ˆÏÓ˚ñ ˆÎÙlÈüüüÈ≤Ã˛õÑã˛Óyò (Phenomenology)ñ ˆ•ˆÏÙˆÏlï˛ƒ

(Hermenutics)ñ §ÙyˆÏ°yã˛lÙ)°Ü˛ §Ùyçï˛_¥ (Critical Socieal Theory)–

≤ÃyÎ˚ ~Ü˛•z §Ù Ï̂Î˚ñ Ê˛Ó˚y§# òy¢≈!lÜ˛ xyàfiê˛ Ü˛Ù‰ê˛ (Auguste Comte [1798-1857]) ≤Ã Ï̂Î˚yàÓyò ~ÓÇ Î%!_´Óy Ï̂òÓ˚

§Ç!Ù◊î ˆÏÜ˛!ê˛ lï%˛l ôyÓ˚îy ≤ÃÓï≈˛l Ü˛ˆÏÓ˚l Úò,‹TÓyòÛ (Posturism) !ï˛!l ÙˆÏl Ü˛ˆÏÓ˚lñ ï˛_¥ ~ÓÇ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ÙˆÏôƒ

Ó,_#Î˚ !lË≈˛Ó˚¢#°ï˛y (Cicular dpendence) !ÓÓ˚yç Ü˛ˆÏÓ˚– ïÑ˛yÓ˚ ÙˆÏï˛ Î%!_´Ó˚ ÙyôƒˆÏÙ ï˛_¥ ≤Ã!ï˛¤˛y Ü˛Ó˚y ÎyÎ˚ñ ˆÎ=!°

˛õÎ≈ˆÏÓ«˛î myÓ˚y Îyã˛y•z •GÎ˚y xyÓ!¢ƒÜ˛–

Îyã˛y•z (Verification)ÈüÈ•z xyô%!lÜ˛ !ÓK˛ylˆÏÜ˛ñ x!ô!Óòƒy ~ÓÇ ò¢≈l ˆÌˆÏÜ˛ xy°yòy Ü˛Ó˚ˆÏï˛ ÷Ó˚& Ü˛ˆÏÓ˚– ~Ó˚

ˆÌˆÏÜ˛•z í˛zÍ˛õ!_ •Î˚ñ !ÓK˛yl§¡øï˛ ̨õk˛!ï˛ (Scientific Method)– ~Ùy•z° í%˛Ü˛y•zÙ (Emile Durkheim)ñ Ü˛Ù‰ˆÏê˛Ó˚

ôyÓ˚îy!ê˛Ó˚ !ÓhflÏyÓ˚ â!ê˛ˆÏÎ˚ñ x˛õÓ˚ ~Ü˛!ê˛ Ùï˛ÓyˆÏòÓ˚ §,!‹T Ü˛ˆÏÓ˚lÈüüüÈ(Socialogical Positionism) ~SÈyí˛¸yG Ludwig
Wittgenstein, Logical Positioism ÓˆÏ° xyÓ˚G ~Ü˛!ê˛ Ùï˛Óyò §,!‹T Ü˛ˆÏÓ˚l–

!ÓÇ¢ ¢ï˛y∑#Ó˚ ≤ÃÌÙ !òˆÏÜ˛ çyÙ≈yl xyò¢≈Óyò#Ó˚y åÓƒyáƒyÙ)°Ü˛ §Ùyç!Óòä ò,‹TÓyò (Positivism) ò,ì˛¸Ë˛yˆÏÓ lyÜ˛ã˛

Ü˛Ó˚°– ò,‹TÓyòÜ˛ ˛õ!Ó˚ÙyîÓyã˛Ü˛ àˆÏÓ£Ïîy ˛õk˛!ï˛Ó˚§ˆÏD ï%˛°ly Ü˛Ó˚y •Î˚ñ ÎyÓ˚ ÙˆÏôƒ ˆÜ˛yˆÏly §%flõ‹T òy¢≈!lÜ˛ xD#Ü˛yÓ˚

!SÈ° lyñ ˆÎÙlÈüüüÈ˛õÓ˚#«˛y (Experiments)ñ §Ù#«˛y (Surveys) •zï˛ƒy!ò– x˛õÓ˚!òˆÏÜ˛ ò,‹TÓyòÈüÈ!ÓˆÏÓ˚yô#

(Antipositivism) ˛õsi#àî àˆÏÓ£ÏîyÓ˚ ÙˆÏôƒ =îàï˛ !Ó£ÏÎ˚!ê˛ xhs˝Ë%≈˛_´ Ü˛ˆÏÓ˚lñ ˆÎÙl ≤Ã›!ï˛•#l §y«˛yÍÜ˛yÓ˚ñ

xÇ¢@˝Ã•îÜ˛yÓ˚#Ó˚ ˛õÎ≈ˆÏÓ«˛î– xyˆÏÙ!Ó˚Ü˛yl §Ùyç!ÓK˛yl# Paul Lazersfield, !Î!l ò,‹TÓy Ï̂òÓ˚ ~Ü˛ç ≤ÃÓ_´y ~ÓÇÓ‡

àˆÏÓ£ÏîyÙ)°Ü˛ §Ù#«˛y ~ÓÇ ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ Ü˛yç Ü˛ˆÏÓ˚!SÈ°ñ !ï˛!lG ò,‹TÓyˆÏòÓ˚ !lÓ˚ˆÏ˛õ«˛•#lï˛y ~ÓÇ Ü˛yë˛yˆÏÙyàï˛

!§ÙyÓk˛ï˛yÓ˚ Ü˛Ìy í˛zˆÏÕ‘á Ü˛ˆÏÓ˚ˆÏSÈlñ ò,‹TÓyòÈüÈ!ÓˆÏÓ˚yô#ˆÏòÓ˚ ÙˆÏï˛ §Ùyç!e´Î˚yÓ˚ !Ó£ÏÎ˚=!°ñ ÓƒyáƒyÙ)°Ü˛ ò,!‹TË˛D# ˆÌˆÏÜ˛•z

!Óã˛yÓ˚ Ü˛Ó˚y í˛z!ã˛ï˛–

!ÓÇ¢ ¢ï˛ Ï̂Ü˛Ó˚ ̂ ¢ Ï̂£Ïî!ò Ï̂Ü˛ñ ò,‹TÓyò (Positivism) ~ÓÇ ò,‹TyÓyòÈüÈ!Ó Ï̂Ó˚yô# (Antipositivism) í z̨Ë˛Î˚ Ùï˛Óyò Ï̂Ü˛•z

§ÙyˆÏ°yã˛ly Ü˛Ó˚y •Î˚ñ ~ÓÇ ~=!° ˛õ!Ó˚Óï≈˛l G ˛õ!Ó˚Ùyç≈l Ü˛Ó˚y •Î˚– !Ó !ê˛¢ òy¢≈!lÜ˛ Ü˛y°≈ ˛õ˛õyÓ˚ (Karl Popper)

ÓˆÏ°ˆÏSÈl ̂ Î ÙylÓK˛yl Ü˛ál•z xÈüÈ˛õ!Ó˚Óï≈˛l#Î˚ Óy ò,ì˛¸ lÎ˚– ÓÓ˚Ç ~Ùl Ü˛ï˛Ü˛=!° xyl%Ùy!lÜ˛ !Ó£ÏˆÏÎ˚Ó˚ í˛z˛õÓ˚ !lË≈˛Ó˚¢#°

ˆÎ=!° §!ë˛Ü˛ ÓˆÏ° ≤ÃÙy!îï˛ lÎ˚– ~•z ï˛_¥=!° ÓyhflÏÓ í˛zòy•Ó˚ˆÏîÓ˚ §y•yˆÏÎƒ•z lyÜ˛ã˛ Ü˛Ó˚y ÎyÎ˚ñ ~•z ò,‹TÓyòÈüÈí˛z_Ó˚ (Post
postivism)ñ ò,‹TÓyò §¡õ!Ü≈̨ ï˛ ôyÓ˚îy=!° Ï̂Ü˛ §Ç Ï̂¢yôl Ü˛Ó˚̂ Ïï˛ ̨õy Ï̂Ó˚ÈüüüÈÎy Ï̂ï˛ Ó°y •Î˚ñ It is impossible to verify
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the truth although possible to subject the false beliefs, though it reatins the positivitis notion of an

objective truth and its emphasis on sceientiic method.

~Ü˛•zË˛y Ï̂Ó ò,‹TÓyò (Antipositivist)üÈˆòÓ˚ ̂ Ü˛G §Ùy Ï̂°yã˛ly Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈñ ï˛yÓ˚y ̂ Ü˛Ó°Ùye §Ùyç Ï̂Ü˛ ̨õÎ≈y Ï̂°yã˛ly

Ü˛ˆÏÓ˚ˆÏSÈl– !Ü˛v §ÙyˆÏçÓ˚ ˛õ!Ó˚Óï≈˛l Óy í˛zß¨!ï˛Ó˚ çlƒ !Ü˛S%È Ü˛ˆÏÓ˚l!l– çyÙ≈yl òy¢≈!lÜ˛ Ü˛y°≈ ÙyÜ≈˛§ (Karl Marx) ~ÓÇ

ˆÊ ˛í˛!Ó˚Ü˛ ~ˆÏO° (Friedrich Engles) ̂ °áy Ó•z “Das Capital”-~ ~•z ò¢≈ˆÏlÓ˚ Ù)° !Ó£ÏÎ˚!ê˛ í˛zˆÏÕ‘!áï˛ xyˆÏSÈ– ~•z

Ó•zˆÏï˛ ôlï˛y!sfÜ˛ §ÙyçÓƒÓfliyÓ˚ Órê˛làï˛ x§yÙƒ ~ÓÇ xò«˛ï˛yÓ˚ Ü˛Ìy Ó°y •ˆÏÎ˚ˆÏSÈ ~ÓÇ ~Ó˚ §ÙyôyˆÏlÓ˚ ˛õÌ ~Ü˛Ùye

ˆ◊î# §Ç@˝ÃyÙ ~ÓÇ ◊!ÙÜ˛ !Ó≤’Ó– ÙyÜ≈˛§‰ÓyˆÏòÓ˚ myÓ˚y ≤ÃË˛y!Óï˛ •ˆÏÎ˚ !Ó!Ë˛ß¨ ˆòˆÏ¢ÈüüüÈçyÙ≈yl#ñ •zê˛y!°ñ Ó˚y!¢Î˚y ~ÓÇ !ã˛ˆÏl

§Ùyç !Ó≤’ˆÏÓÓ˚ §)ã˛ly •ˆÏÎ˚!SÈ°– !Ü˛v ÙyÜ≈˛§Óyò Ü˛y!A«˛ï˛ §yÙy!çÜ˛ lÎ˚ Órê˛ˆÏlÓ˚ °ˆÏ«˛ƒ xç≈l Ü˛Ó˚ˆÏï˛ x§ÙÌ≈ •Î˚–

!ÓÇ¢ ¢ï˛y∑#ˆÏï˛ ˆï˛ Max Horkheimer ~ÓÇ Jurgen Habermas ï˛yˆÏòÓ˚ ≤ÃÓ!ï≈˛ï˛ (Critical Theory)-ˆï˛

~Ü˛•z ôyÓ˚îy ˆ˛õy£Ïî Ü˛ˆÏÓ˚l ˆÎñ §ÙyˆÏ°yã˛ly G §ÙyôyˆÏlÓ˚ ÙyôƒˆÏÙ•z §yÙy!çÜ˛ lƒyÎ˚ Ó^˝ê˛ˆÏlÓ˚ °ˆÏ«˛ƒ ˆ˛õÑÔSÈyˆÏly §Ω˛Ó–

ïÑ˛yÓ˚y ÙˆÏl Ü˛ˆÏÓ˚l ˆÎñ Î!òG çlàˆÏîÓ˚ §yÙˆÏl lylyÓ˚Ü˛Ù §yÙy!çÜ˛ñ Ó˚yç˜Ïl!ï˛Ü˛ ~ÓÇ xÌ≈˜Ïl!ï˛Ü˛ Óyôy xy§ˆÏÓñ

çlàî•z §ˆÏã˛ï˛l Ü˛yçÜ˛ˆÏÙ≈Ó˚ ÙyôƒˆÏÙñ §yÙy!çÜ˛ G xÌ≈˜Ïl!ï˛Ü˛ ˛õ!Ó˚Óï≈˛l xylˆÏï˛ ˛õyÓ˚ˆÏÓ–

!ÓK˛yl (Science) ≠

!ÓK˛yl Ü˛#⁄ xˆÏlÜ˛ ÙˆÏl Ü˛ˆÏÓ˚l !ÓK˛yl •° •y•z fl%Ò° Óy Ü˛ˆÏ°ˆÏçÓ˚ Ü˛!ë˛l !Ó£ÏÎ˚=!°ÈüüüÈ˛õòyÌ≈!Óòƒyñ Ó˚§yÎ˚l !Óòƒy Óy

ç#Ó!Óòƒyñ ̂ Î=!° Ó%!k˛Ùyl SÈyeSÈye#Ó˚y ̨õí˛¸yˆÏ¢yly Ü˛ˆÏÓ˚– xyÓyÓ˚ xˆÏlˆÏÜ˛Ó˚ Ü˛yˆÏSÈ– !ÓK˛yl •° ~Ü˛!ê˛ !¢“ Îy !ÓK˛yl#Ó˚y

§yòy ˆÜ˛yê˛ ˛õˆÏÓ˚ Ó˚§yÎ˚lyàyˆÏÓ˚ ˛õÓ˚#«˛yÈüÈ!lÓ˚#«˛y Ü˛ˆÏÓ˚– Ú!ÓK˛ylÛ ¢∑!ê˛ ~ˆÏ§ˆÏSÈ °ƒy!ê˛l ¢∑ ‘‘Scientia’’ ˆÌˆÏÜ˛ ÎyÓ˚

xÌ≈ K˛yl (Knowledge) !ÓK˛yl Ï̂Ü˛ ò%!ê˛ Ë˛y Ï̂à Ë˛yà Ü˛Ó˚y •Î˚ñ ≤ÃyÜ,̨ !ï˛Ü˛ !ÓK˛yl (Natural Science) ~ÓÇ §Ùyç!ÓK˛yl

(Social Science) ≤ÃyÜ,̨ !ï˛Ü˛ !ÓK˛yl xhs˝Ë%≈˛_´ !Ó£ÏÎ˚=!° ≤ÃyÜ,̨ !ï˛Ü˛ Ó› ~ÓÇ âê˛lyÓ°# ˆÎÙlñ xyˆÏ°yñ Ó›ñ ˛õ,!ÌÓ#ñ

@˝Ã•ÈüÈl«˛eñ ÙylÓ ¢Ó˚#Ó˚ •zï˛ƒy!ò– ≤ÃÜ,˛!ï˛ !ÓK˛ylˆÏÜ˛ xyÓyÓ˚ xyÓ˚G Ü˛ˆÏÎ˚Ü˛!ê˛ Ë˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚ÈüüüÈˆË˛Ôï˛ !ÓK˛ylñ

ç#Ó!ÓK˛ylñ Ë)˛ÈüÈ!ÓK˛yl •zï˛ƒy!ò– ̂ Ë˛Ôï˛ !ÓK˛yˆÏlÓ˚ G ~Ü˛y!ôÜ˛ Ë˛yà ̨õyGÎ˚y ÎyÎ˚ÈüüüÈ˛õòyÌ≈!Óòƒy (Science of physical
objects) Ó˚§yÎ˚l  !Óòƒy (Science of matter)ñ ˆçƒy!ï˛!Ó≈K˛yl (Science of clestial objects), Ë)˛ÈüÈ!ÓK˛yˆÏlÓ˚

!Ó£ÏÎ˚ •°ÈüüüÈ Geology (Science of Earth), ç#ÓÈüÈ!ÓK˛yˆÏlÓ˚ !Ó£ÏÎ˚ •° Biology (Science of human body),
Botany (Science of plants) xlƒ!òˆÏÜ˛ §Ùyç !ÓK˛yˆÏlÓ˚ !Ó£ÏÎ˚ •°ñ çlàî Óy çl§Ù!‹TÈüüüÈò° (Groups)ñ
í z̨Í˛õyòl ≤Ã!ï˛¤˛yl (Firms)ñ §Ùyç (Societies)ñ xÌ≈ÓƒÓfliy (Economics)ñ §Ùyç!ÓK˛y Ï̂lÓ˚ ò%!ê˛ Ë˛yàÈüüüÈÙ Ï̂ly!Óòƒy

~ÓÇ xÌ≈!Óòƒy–

≤ÃÜ,˛!ï˛ !ÓK˛yl G §Ùyç !ÓK˛yl §¡õ)î≈ xy°yòyñ ≤ÃÜ,˛!ï˛ !ÓK˛yl §¡õ!Ü≈˛ï˛ xyˆÏ°yã˛lƒ !Ó£ÏÎ˚=!° xˆÏlÜ˛ ˆÓ¢#ñ

!lË)≈˛°ñ §!ë˛Ü˛ñ §%!l!ò≈‹Tñ ï˛ySÈyí˛¸y ~=!° Óƒ!_´!lË≈˛Ó˚ lÎ˚– ˆÎÙlÈüüüÈ˛õòyÌ≈!ÓòƒyÓ˚ ˆ«˛ˆÏeñ ˆÜ˛yˆÏly !l!ò≈‹T ÙyôƒˆÏÙ ¢ˆÏ∑Ó˚

à!ï˛ˆÏÓà !lî≈Î˚ Óy çˆÏ° ≤Ã!ï˛§yÓ˚B˛ !lî≈ˆÏÎ˚Ó˚ ˆ«˛ˆÏe §Ó§ÙÎ˚ ~Ü˛•z Ê˛° ˛õyGÎ˚y ÎyˆÏÓñ ~ê˛y ˆÜ˛yˆÏly Óƒ!_´ñ §ÙÎ˚ Óy

fliyˆÏlÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚Ü˛ˆÏÓ˚ ly– Î!ò ò%çl SÈye xy°yòyË˛yˆÏÓ ~Ü˛•z ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ÌyˆÏÜ˛ ~ÓÇ ò%çˆÏl xy°yòy Ê˛° ˆ˛õˆÏÎ˚

ÌyˆÏÜ˛ñ ï˛ˆÏÓ Ó°y ÎyÎ˚ñ ˆÜ˛yˆÏly ~Ü˛çl Óy ò%çˆÏl•z Ë%˛° Ü˛ˆÏÓ˚ˆÏSÈ–

!Ü˛v §Ùyç!ÓK˛yˆÏl ˆ«˛ˆÏe ~Ó˚Ü˛Ù !§k˛yhs˝ ˆlGÎ˚y ÎyÎ˚ lyñ ~ˆÏ«˛ˆÏe Ê˛°yÊ˛ˆÏ°Ó˚ ÎÌyÌ≈ï˛y ~Ü˛ Óƒ!_´Ó˚ §%á

(Happyness) Óy ò%/á (Sadness)ñ ˆÜ˛yˆÏly xyl%Ùy!lÜ˛ ÙylòˆÏ[˛Ó˚ !Ë˛!_ˆÏï˛ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •°ñ ˆòáy ÎyˆÏÓ ~Ü˛•z

Óƒ!_´Ó˚ !Ó!Ë˛ß¨ !òˆÏl Óy ~Ü˛•z!òˆÏlÓ˚ !Ó!Ë˛ß¨ §ÙˆÏÎ˚ §%á Óy ò%/ˆÏáÓ˚ ˛õ!Ó˚Ùy˛õ xy°yòy •ˆÏFSÈ– Ùyl%ˆÏ£ÏÓ˚ §%á Óy ò%/á ï˛yÓ˚

˛õy!Ó˚˛õy!Ÿª≈Ü˛ xÓfliyñ Ùyl!§Ü˛ !fli!ï˛ •zï˛ƒy!òÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚– xyÓ˚G =Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ •°ñ Ùyl%ˆÏ£ÏÓ˚ §%á Óy ò%/á

ˆÜ˛yˆÏly ~Ü˛!ê˛ ã˛°Ü˛ Óy ÙylòˆÏ[˛Ó˚ !Ë˛!_ˆÏï˛ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y ÎyÎ˚ lyñ xˆÏlÜ˛=!° §¡õ!Ü≈˛ï˛ !Ó£ÏˆÏÎ˚Ó˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚–

§Ùyç !ÓK˛yˆÏlÓ˚ !Ó£ÏÎ˚=!° ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ˆ«˛ˆÏe Ë%˛° •GÎ˚yÓ˚ Ùyey ~ÓÇ x!l!Ÿã˛Î˚ï˛y xˆÏlÜ˛ ˆÓ!¢– Ê˛ˆÏ° §yÙy!çÜ˛
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ˆÜ˛yˆÏly !Ó£ÏˆÏÎ˚ !§k˛yhs˝ @˝Ã•î Ü˛Ó˚y á%Ó Ü˛!ë˛l–

ˆ§•z Ü˛yÓ˚ˆÏî ˆòáy ÎyÎ˚ñ ≤ÃÜ,˛!ï˛ !ÓK˛yˆÏlÓ˚ ˆÜ˛yˆÏly !Ó£ÏˆÏÎ˚ Ùï˛!ÓˆÏÓ˚yô xˆÏlÜ˛ Ü˛Ù– !Ü˛v ˆÜ˛yˆÏly ~Ü˛!ê˛ §yÙy!çÜ˛

§Ù§ƒy §ÙyôyˆÏlÓ˚ ˆ«˛ˆÏe ≤Ãã%˛Ó˚ !Ë˛ß¨Ùï˛ (Disagreements) ˛õyGÎ˚y ÎyÎ˚– ˆÎÙl !Ü˛Ë˛yˆÏÓ !ÓŸª §sfy§Óyò (Global
terrorism) Ó¶˛ Ü˛Ó˚y ÎyÎ˚ Óyñ ̂ Ü˛yˆÏly xÌ≈ÓƒÓfliyˆÏÜ˛ Ù®y xÓfliy ̂ ÌˆÏÜ˛ í˛zk˛yÓ˚ Ü˛Ó˚y ÎyÎ˚ñ ̂ § !Ó£ÏˆÏÎ˚ lylyÓ˚Ü˛Ù Ùï˛yÙï˛

˛õyGÎ˚y ÎyˆÏÓ– ˆÜ˛yˆÏly SÈye Óy SÈye# ˆÎ §Ùyç !ÓK˛yl !lˆÏÎ˚ ˛õí˛¸yˆÏ¢yly Ü˛Ó˚ˆÏSÈñ ï˛yÓ˚ ~•z !Ó£ÏÎ˚=!° §¡õˆÏÜ≈˛ §çyà

ÌyÜ˛y í˛z!ã˛ï˛– xflõ‹Tï˛yñ x!lŸã˛Î˚ï˛yñ Ë%˛°ñ !lÓ˚ˆÏ˛õ«˛•#lï˛yñ §Ùyç !ÓK˛yˆÏlÓ˚ §!•ï˛ !l!Óí˛¸Ë˛yˆÏÓ ç!í˛¸ï˛–

!ÓK˛yˆÏlÓ˚ ÓƒÓ•yˆÏÓ˚Ó˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚G !ÓK˛ylˆÏÜ˛ Ü˛ˆÏÎ˚Ü˛!ê˛ Ë˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚ÈüüüÈÙ)°!ÓK˛yl (Basic or
pure science) ~•z !ÓK˛yl Ù)° !Ó£ÏÎ˚=!°Ó˚ ÙˆÏôƒ !e´Î˚yÈüÈ≤Ã!ï˛!e´Î˚yñ ï˛yˆÏòÓ˚ ÙˆÏôƒ §¡õˆÏÜ≈˛ •zï˛ƒy!ò xyˆÏ°yã˛ly Ü˛ˆÏÓ˚–

í˛zòy•Ó˚îÈüüüÈ˛õòyÌ≈!Óòƒyñ à!îï˛ñ ç#Ó!Óòƒyñ ÓƒÓ•y!Ó˚Ü˛ !ÓK˛yl (Applied or practical science)ñ Ù)° !ÓK˛yl ˆÌˆÏÜ˛

°∏˛ K˛yl ˆÜ˛ñ ÓyhflÏÓ ˛õ!Ó˚ˆÏÓˆÏ¢ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ñ ˆÎÙl •z!O!lÎ˚y!Ó˚Ç ÎyÓ˚ ÙyôƒˆÏÙñ ~Ü˛ê˛y Óy!í˛¸ Óy ˆ§ï%˛ˆÏÜ˛ !Ü˛Ë˛yˆÏÓ

ÙçÓ%ï˛ ÓylyˆÏly ÎyÎ˚ ï˛yÓ˚ ôyÓ˚îyñ ˛õòyÌ≈ G Ó˚§yÎ˚l !Óòƒy ˆÌˆÏÜ˛ xç≈l Ü˛ˆÏÓ˚ ≤ÃˆÏÎ˚yà Ü˛Ó˚y •Î˚– xyÓyÓ˚ G£Ï%ô (Medi-
cine) ~Ü˛ê˛y ÓƒÓ•y!Ó˚Ü˛ !ÓK˛yˆÏlÓ˚ í˛zòy•Ó˚î ~ˆÏ«˛ˆÏe ç#Ó !Óòƒy ̂ ÌˆÏÜ˛ xy•Ó˚î Ü˛Ó˚y K˛yl ÓyhflÏˆÏÓ Ü˛yˆÏç °y!àˆÏÎ˚ Ùyl%£Ï

ˆÓ˚yàÙ%_´ Ü˛Ó˚yÓ˚ ÓƒÓfliy Ü˛Ó˚y •Î˚– ÙylÓ í˛zß¨Î˚ˆÏlÓ˚ çlƒ ~•z í˛zË˛Î˚ !ÓK˛yˆÏlÓ˚ ≤ÃˆÏÎ˚yçl–

!ÓK˛yl §¡øï˛ K˛yl ≠

!ÓK˛yˆÏlÓ˚ í˛zˆÏj¢ƒ •° !ÓK˛yl §¡øï˛ K˛yˆÏlÓ˚ í˛zqyÓl– !ÓK˛yl Ó°ˆÏï˛ ˆÓyV˛yÎ˚ Ü˛ï˛Ü˛=!° ï˛_¥ G !lÎ˚ÙyÓ°#ñ ÎyÓ˚ myÓ˚y

!ÓK˛yl§¡øï˛ í˛z˛õyˆÏÎ˚ §Çà,•#ï˛ ï˛Ìƒ G âê˛lyÓ°#ˆÏÜ˛ !ÓˆÏŸ’£Ïî Ü˛Ó˚y ÎyÎ˚– §)e (Laws) •° !Ü˛S%È âê˛lyÓ˚ ˛õÓ˚#«˛y°∏˛

Ê˛°yÊ˛°– xlƒ!òˆÏÜ˛ ï˛_¥ (Theory) •°ñ ˆÜ˛yˆÏly âê˛ly Ó˚#!ï˛Ók˛ (Systematic) !ÓˆÏŸ’£Ïî– ˆÎÙlñ !lê˛ˆÏlÓ˚ ≤ÃÌÙ

à!ï˛§)ˆÏe Ó°y •Î˚ ˆÜ˛yˆÏly ~Ü˛!ê˛ Ó› !fliÓ˚ Óy à!ï˛¢#° xÓfliyÎ˚ ÌyÜ˛ˆÏ°ñ !Ü˛ •Î˚– xl%Ó˚*˛õË˛yˆÏÓñ !mï˛#Î˚ à!ï˛§)ˆÏe Ó°y

•Î˚ !Ü˛ ˛õ!Ó˚Ùyî Ó° ≤ÃˆÏÎ˚yà Ü˛Ó˚ˆÏ° !fliÓ˚ Óy à!ï˛¢#° Ó›Ó˚ xÓfliyÓ˚ ˛õ!Ó˚Óï≈˛l §Ω˛Ó– ï,˛ï˛#Î˚ à!ï˛§)ˆÏe Ó°y xyˆÏSÈ ò%!ê˛

Ó›Ó˚ ÙˆÏôƒ §Çâyï˛ •ˆÏ° !Ü˛ âˆÏê˛– ~•z !ï˛l!ê˛ §)e ~Ü˛ §ˆÏDñ ˜ï˛Ó˚# Ü˛ˆÏÓ˚ˆÏSÈ à!ï˛¢#° Ó›Ó˚ ï˛_¥ (Theory of mving
objects)– ~Ü˛•zË˛yˆÏÓñ xyˆÏ°yÜ˛ ï˛ˆÏ_¥ (Theory of optics) xyˆÏ°yÓ˚ ôÙ≈ ~ÓÇ !Ó!Ë˛ß¨ ÙyôƒˆÏÙ ~Ó˚ ÓƒÓ•yÓ˚ §¡õˆÏÜ≈˛

!ÓˆÏŸ’£Ïî Ü˛Ó˚y •Î˚– ï˛!í˛¸Íã%˛¡∫Ü˛#Î˚ ï˛ˆÏ_¥ (Electro magnetic theory) !Óò%ƒˆÏï˛Ó˚ ˜Ó!¢‹Tƒ ~ÓÇ ~Ó˚ §,!‹T §¡õˆÏÜ≈˛

!ÓˆÏŸ’£Ïî Ü˛Ó˚y •Î˚– ˛õ!Ó˚Ùyî ï˛ˆÏ_¥ (Quantum theory) xî%ÈüÈ˛õÓ˚Ùyî%Ó˚ ˜Ó!¢‹Tƒ Óƒyáƒy Ü˛Ó˚y •Î˚– Ù•y!Óòƒy°Î˚ hflÏˆÏÓ˚Ó˚

ˆÜ˛yˆÏly ˛õòyÌ≈!ÓòƒyÓ˚ Ó•zˆÏï˛ñ ~•z ï˛_¥=!° §¡õˆÏÜ≈˛ xyˆÏ°yã˛lyÜ˛Ó˚y •Î˚– §Ùyç !ÓK˛yˆÏlÓ˚ ˆ«˛ˆÏeG ~•z ôÓ˚ˆÏlÓ˚ xˆÏlÜ˛

ï˛_¥ xyˆÏSÈ– ˆÎÙlñ ÙˆÏly!ÓK˛yˆÏlñ K˛ylÈüÈ§¡∫¶˛#Î˚ ï˛ˆÏ_¥ (Cognitive dissonance theory) ~Ü˛çl Ùyl%£Ïñ ˆÜ˛yˆÏly

âê˛ly §¡õˆÏÜ≈˛ Îy xy¢y Ü˛Ó˚y ~ÓÇ ÓyhflÏˆÏÓ Îy âˆÏê˛ñ ˆ§•z ˛õyÌ≈Ü˛ƒ Óƒyáƒy Ü˛Ó˚y •Î˚– ≤Ã!ï˛Ó¶˛Ü˛ï˛y ï˛ˆÏ_¥ (Deterrence
theory) Óƒyáƒy Ü˛Ó˚y •Î˚ ˆÜ˛l !Ü˛S%È Ùyl x˜Ïl!ï˛Ü˛ ~ÓÇ ˛x˛õÓ˚yôÙ)°Ü˛ Ü˛yˆÏç !lÎ%_´ •Î˚ñ ˆÎÙl ˆÓxy•z!lË˛yˆÏÓ àyl

í˛yí˛zlˆÏ°yí˛ Ü˛Ó˚yñ §Ê˛ê‰˛GÎ˚ƒyÓ˚ ã%˛!Ó˚ Ü˛Ó˚y •zï˛ƒy!ò– xyÓyÓ˚ ˛õ!Ó˚Ü˛!“ï˛ ÓƒÓ•yÓ˚ (Planned Behaviour) ï˛ˆÏ_¥ Ùyl%ˆÏ£ÏÓ˚

§ˆÏã˛ï˛l ÓƒÓ•yÓ˚ ~ÓÇ §!ë˛Ü˛ G Î%!_´Î%_´ ˛õSÈ® Ü˛ˆÏÓ˚l Óƒyáƒy Ü˛Ó˚y •Î˚–

˜ÓK˛y!lÜ˛ àˆÏÓ£ÏîyÓ˚ Ù)° °«˛ƒ •°ñ !Ó!Ë˛ß¨ ≤ÃyÜ,̨ !ï˛Ü˛ G §yÙy!çÜ˛ âê˛lyÓ°# §¡õˆÏÜ≈˛ §)e (Laws), xl%Ùyl

(Postulate) xy!Ó‹ÒyÓ˚ Ü˛Ó˚y– ~•z àˆÏÓ£ÏîyÓ˚ ÙyôƒˆÏÙ !ÓK˛ylÈüÈ§¡øï˛ K˛yˆÏlÓ˚ §,!‹T •Î˚– ~•z K˛yl §Ó§ÙÎ˚ §!ë˛Ü˛ lyG

•ˆÏï˛ ˛õyˆÏÓ˚– §Ó K˛yl §Ó≈çl#l §ï˛ƒ lyG •ˆÏï˛ ˛õyˆÏÓ˚ñ xˆÏlÜ˛ §ÙÎ˚ ˆÜ˛yˆÏly !Ó£ÏˆÏÎ˚ ˆÜ˛yˆÏly ~Ü˛Ü˛ §ï˛ƒ lyG ÌyÜ˛ˆÏï˛

˛õyˆÏÓ˚ñ ÓÓ˚Ç ~Ü˛y!ôÜ˛ §ï˛ƒ (Multiple truth) ~Ó˚ Ë˛yÓ˚§yÙƒ =Ó˚&c˛õ)î≈– xyÙyˆÏòÓ˚ Ó%V˛ˆÏï˛ •ˆÏÓ ˆÎñ !ÓK˛yl §¡øï˛

K˛yˆÏlÓ˚ G˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ˆÎ §ÙhflÏ ï˛_¥=!° ˜ï˛Ó˚# •ˆÏÎ˚ˆÏSÈñ ˆ§=!° !Ü˛S%È âê˛lyÓ°#Ó˚ Óƒyáƒy Ùyeñ ~•z Óƒyáƒy=!° G

§Ó§ÙÎ˚ á%Ó í˛zFã˛ ÙyˆÏlÓ˚ lyG •ˆÏï˛ ˛õyˆÏÓ˚– ~•z ÓƒyáƒyÓ˚ Ùyl ÓyhflÏÓ âê˛lyÓ˚ ˛õ!Ó˚§Ó˚ñ ˛õÎ≈ˆÏÓ«˛Ù •zï˛ƒy!ò !Ó£ÏˆÏÎ˚Ó˚ G˛õÓ˚

!lË≈˛Ó˚ Ü˛ˆÏÓ˚– Ê˛ˆÏ° !ÓK˛yˆÏlÓ˚ ˆ«˛ˆÏe ï˛_¥=!°G Ë˛y° xÌÓy áyÓ˚y˛õ •ˆÏï˛ ˛õyˆÏÓ˚– ~•z §ÙhflÏ ï˛_¥=!° Îï˛ í˛zß¨ï˛ •ˆÏÓñ
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ï˛ï˛ !ÓK˛yˆÏlÓ˚ x@˝Ãà!ï˛ G í˛zß¨!ï˛ âê˛ˆÏÓñ ~•z x@˝Ãà!ï˛ §Ω˛Ó •Î˚ñ Ë˛y° ˛˛õÎ≈ˆÏÓ«˛î ~ÓÇ Ë˛y° Îsf˛õy!ï˛Ó˚ ÓƒÓ•yˆÏÓ˚Ó˚

Î%!_´§Dï˛ ï˛ˆÏÌƒÓ˚ ÙyôƒˆÏÙ–

Î%!_´ G í˛zòy•Ó˚ˆÏîÓ˚ §y•yˆÏÎƒ xyÙÓ˚y ˜ÓK˛y!lÜ˛ ï˛_¥ §)e=!° ≤Ã!ï˛¤˛y Ü˛ˆÏÓ˚ Ìy!Ü˛– ˜ÓK˛y!lÜ˛K˛yˆÏlÓ˚ ò%!ê˛ Ù)° hflÏΩ˛

•°ÈüüüÈï˛_¥ (Theory) ~ÓÇ ˛õÎ≈̂ ÏÓ«˛î (Observation) !ÓK˛yˆÏlÓ˚ ï˛_¥ G ˛õÎ≈ˆÏÓ«˛î ò%!ê˛ ˛õÓ˚flõÓ˚ !lË≈˛Ó˚¢#° !Ó£ÏÎ˚ñ

~Ü˛!ê˛ Óyò !òˆÏÎ˚ xlƒ!ê˛ §Ω˛Ó lÎ˚– ï˛ˆÏ_¥Ó˚ §y•yˆÏÎƒ xyÙÓ˚y ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ xÌ≈ G ï˛yÍ˛õÎ≈ Ó%V˛ˆÏï˛ ˛õy!Ó˚– x˛õÓ˚˛õˆÏ«˛ñ

˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ÙyôƒˆÏÙ ˆÜ˛yˆÏly ≤Ãã˛!°ï˛ ï˛ˆÏ_¥Ó˚ í˛zß¨!ï˛ §yôyl Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚ñ xyÓyÓ˚ lï%˛l ï˛ˆÏ_¥Ó˚ §,!‹T Ü˛ˆÏÓ˚ Ìy!Ü˛– K˛yl

xy•Ó˚ˆÏîÓ˚ xlƒ ˆÜ˛yˆÏly í˛z˛õyÎ˚ñ ˆÎÙlÈüüüÈ!ÓŸªy§ (Faith) Óy «˛Ùï˛y (Authority) !ÓK˛yl ÓˆÏ° !ÓˆÏÓ!ã˛ï˛ •Î˚ ly–

1.5 !ÓK˛ylÈüÈ§¡øï˛ àˆÏÓ£Ïîy (Scientific Research)

xyÙÓ˚y çy!l ̂ Îñ ï˛_¥ (Theoris) ~ÓÇ ̨õÎ≈̂ ÏÓ«˛î (Observation) •° !ÓK˛y Ï̂lÓ˚ ò%!ê˛ Ù)° hflÏΩ˛– !ÓK˛yl§¡øï˛ à Ï̂Ó£ÏîyÓ˚

ò%!ê˛ !òÜ˛ xy Ï̂SÈÈüüüÈï˛_¥àï˛ (Theroritical) ~ÓÇ ̨õÓ˚#«˛yÙ)°Ü˛ (Emperical) !ÓK˛ylÈüÈà Ï̂Ó£ÏîyÓ˚ ï˛_¥àï˛ !òÜ˛!ê˛ ̂ Ü˛y Ï̂ly

≤ÃyÜ,̨ !ï˛Ü˛ Óy §yÙy!çÜ˛ âê˛lyÓ°# §¡õ Ï̂Ü≈̨  ~Ü˛!ê˛ xyl%Ùy!lÜ˛ ôyÓ̊îy (Obstract concept) ̃ ï˛Ó̊# Ü˛ Ï̂Ó̊ ~ÓÇ ̇  ôyÓ̊îy=!°Ó̊

ÙˆÏôƒ ˆÎ §¡õÜ≈˛ñ ï˛y Óƒyáƒy Ü˛ˆÏÓ˚– xlƒ!òˆÏÜ˛ñ ˛õÓ˚#«˛yÙ)°Ü˛ hflÏˆÏÓ˚ñ ï˛y!_¥Ü˛ ôyÓ˚îy ~ÓÇ ï˛yˆÏòÓ˚ ÙˆÏôƒ §¡õÜ≈˛=!° ÓyhflÏÓ

âê˛lyˆÏÜ˛ Ü˛ï˛ê˛y Ë˛y°Ë˛yˆÏÓ ≤ÃÜ˛y¢ G Óƒyáƒy Ü˛Ó˚ˆÏï˛˛õyˆÏÓ˚ ï˛y Îyã˛y•z Ü˛ˆÏÓ˚– ~Ó˚ ˆÌˆÏÜ˛•z í˛zß¨ï˛ï˛Ó˚ ï˛_¥ xy!Ó‹,Òï˛ •Î˚–

§ÙˆÏÎ˚Ó˚ §ˆÏD §ˆÏD ï˛_¥=!° í˛zß¨ï˛ •Î˚ ~ÓÇ !ÓK˛yˆÏlÓ˚G í˛zß¨!ï˛ âˆÏê˛– !ÓK˛yl àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏeñ ï˛_¥ G ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚

ôyÓ˚yÓy!•Ü˛ xyòylÈüÈ≤Ãòyl ã˛ˆÏ°– ~•z ò%!ê˛ ôyÓ˚îy !ÓK˛ylÈüÈàˆÏÓ£ÏîyÓ˚ Ù)° !Ë˛ï˛– ˆÎÙlñ ˆÜ˛Ó°Ùye ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ í˛z˛õÓ˚

!Ë˛!_ Ü˛ˆÏÓ˚ñ ˆÜ˛yˆÏly !Ó£ÏÎ˚ §¡õˆÏÜ≈˛ !§k˛yhs˝ @˝Ã•î Ü˛Ó˚ˆÏ°ñ ï˛yˆÏÜ˛ !ÓK˛ylÈüÈ§¡øï˛ àˆÏÓ£Ïîy ÓˆÏ° Ùylƒï˛y ˆòGÎ˚y •Î˚ ly–

àˆÏÓ£ÏˆÏÜ˛Ó˚ ≤Ã!¢«˛î ~ÓÇ xy@˝ÃˆÏ•Ó˚ G˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ñ !ÓK˛yl!Ë˛!_Ü˛ xl%§¶˛yl ò%ÈüÈôÓ˚ˆÏlÓ˚ •ˆÏï˛ ˛õyˆÏÓ˚ÈüüüÈ

xyˆÏÓ˚y•îÙ)°Ü˛ (Inductive) ~ÓÇ xÓˆÏÓ˚y•îÙ)°Ü˛ (Deductive) àˆÏÓ£Ïîy– ~Ü˛çl àˆÏÓ£ÏˆÏÜ˛Ó˚ °«˛ƒ •°ñ ÓyhflÏÓ

ï˛Ìƒ=!°Ó˚ §y•yˆÏÎƒ ï˛_¥àï˛ ôyÓ˚îy ~ÓÇ ôÓ˚î ≤Ã›ï˛ Ü˛Ó˚y– xÓˆÏÓ˚y•#Ù)°Ü˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe àˆÏÓ£ÏÜ˛ñ l%ï˛l ï˛ˆÏÌƒÓ˚

§y•y Ï̂Îƒ ≤Ãã˛!°ï˛ ï˛_¥=!°Ó˚ ̨õÓ˚#«˛yñ @˝Ã•î Ï̂Îyàƒï˛y Îyã˛y•z Ü˛ Ï̂Ó˚– xlƒ!ò Ï̂Ü˛ñ xy Ï̂Ó˚y•#Ù)°Ü˛ à Ï̂Ó£ÏîyÓ˚ ̂ «˛ Ï̂e à Ï̂Ó£Ï̂ ÏÜ˛Ó˚

°«˛ƒ •°ñ ≤Ãã˛!°ï˛ ï˛_¥=!°Ó˚ ˛õÓ˚#«˛y Ü˛Ó˚y SÈyí˛¸yG ~•z ï˛_¥=!°Ó˚ ˛õ!Ó˚Ùyç≈l G í˛zß¨!ï˛§yôl Ü˛Ó˚y– !ã˛e 1.1ÈüÈˆï˛ñ

xyˆÏÓ˚y•# ~ÓÇ xÓˆÏÓ˚y•#Ù)°Ü˛ àˆÏÓ£ÏîyÓ˚ ˛õ!Ó˚˛õ)Ó˚Ü˛ !òÜ˛!ê˛ !ã˛!eï˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– xyˆÏÓ˚y•# ~ÓÇ xÓˆÏÓ˚y•#Ù)°Ü˛ àˆÏÓ£Ïîy

•° ~Ü˛!ê˛ àˆÏÓ£Ïîy ã˛ˆÏe´Ó˚ ò%!ê˛ xô≈ (Halves) ˆÎ=!° ôyÓ˚yÓy!•Ü˛Ë˛yˆÏÓ §¡õÜ≈˛Î%_´– ˆï˛yÙyˆÏÜ˛ ò%!ê˛ !Ó£ÏÎ˚ §¡õˆÏÜ≈˛

§¡õ)î≈ GÎ˚y!Ü˛Ó•y° ÌyÜ˛ˆÏï˛ •ˆÏÓñ lÎ˚ˆÏï˛y ̂ Ü˛yˆÏly!ê˛ !lˆÏÎ˚•z Ü˛yç Ü˛Ó˚ˆÏï˛ ̨ õyÓ˚ˆÏÓ ly– §%ï˛Ó˚yÇ ~Ü˛çl  Ë˛y° àˆÏÓ£ÏÜ˛ˆÏÜ˛

˛õ%ˆÏÓ˚y àˆÏÓ£Ïîy ã˛e´!ê˛ (Research cycle) §¡õˆÏÜ≈˛ K˛yï˛ •ˆÏï˛ •ˆÏÓ– ˆÎ í˛zË˛Î˚ ≤ÃÜ˛yÓ˚ àˆÏÓ£ÏîyÓ˚ ÙˆÏôƒ §¡õÜ≈˛ fliy˛õl

Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓ–

!ÓK˛y Ï̂lÓ˚ x@˝Ãà!ï˛Ó˚ çlƒ í z̨Ë˛Î˚ ≤ÃÜ˛yÓ˚ à Ï̂Ó£ÏîyÈüüüÈï˛_¥àë˛l (Theory buildings–inductive) ~ÓÇ ï˛_¥ÈüÈ˛õÓ˚#«˛y

(Theory testing–deductive) á%Ó•z =Ó˚&c˛õ)î≈– ˆÜ˛yˆÏly Ùy!ç≈ï˛ï˛_¥ñ ÎyÓ˚ ˆÜ˛yˆÏly ÓyhflÏÓ !Ë˛!_ ˆl•zñ ï˛yÓ˚ ˆÜ˛yˆÏly

Ù)°ƒ ˆl•z– ~Ü˛•zË˛xˆÏÓñ ~Ü˛çl xˆÏlÜ˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ñ !Ü˛v ˆ§=!° !òˆÏÎ˚ Î!ò ˆÜ˛yˆÏlyñ §!ë˛Ü˛ ï˛_¥ ˜ï˛Ó˚#

Ü˛Ó˚y lÎ˚ñ ˆ§=!° ˆÜ˛yˆÏly Ü˛yˆÏç xyˆÏ§ lyñ àˆÏÓ£ÏîyÓ˚ ò%!ê˛ ôÓ˚îÈüÈ•z (Inductive & Deductive) !ÓK˛yˆÏlÓ˚ x@˝Ãà!ï˛Ó˚

çlƒ =Ó˚&c˛õ)î≈ñ !Ü˛v Îál ˆÜ˛yˆÏly âê˛ly §¡õˆÏÜ≈˛ x“ !Ü˛S%È ï˛_¥ ≤Ãã˛!°ï˛ xyˆÏSÈñ ˆ§ÈüÈˆ«˛ˆÏe xyˆÏÓ˚y•# (Inductive)

à Ï̂Ó£Ïîy ̂ Ó¢# Ü˛yÎ≈Ü˛Ó˚#ñ !Ü˛v Î!ò xyÙy Ï̂òÓ˚ Ü˛y Ï̂SÈ x Ï̂lÜ˛=!° ï˛_¥ Ìy Ï̂Ü˛ñ ̂ §ÈüÈˆ«˛ Ï̂e xÓ Ï̂Ó˚y•# (Deductive) à Ï̂Ó£Ïîy

=Ó˚&c˛õ)î≈ Ë)˛!ÙÜ˛y ˛õy°l Ü˛ˆÏÓ˚– ~Ü˛çl Ë˛y° àˆÏÓ£ÏˆÏÜ˛Ó˚ òy!Î˚c •° ˆ§ !ë˛Ü˛ Ü˛Ó˚ˆÏÓ ˆÜ˛yl ˆ«˛ˆÏe ˆÜ˛yl àˆÏÓ£Ïîy x!ôÜ˛

Ü˛yÎ≈Ü˛Ó˚#–
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!ã˛e ≠ 1.1 àˆÏÓ£Ïîy ã˛e´

§Ùyç !ÓK˛yˆÏlÓ˚  ˆ«˛ˆÏe ï˛_¥ àë˛l (Theory building) ~ÓÇ ï˛_¥ ˛õÓ˚#«˛y (Theory testing) á%Ó•z Ü˛!ë˛l– Ü˛yÓ˚î

§Ùyç !ÓK˛yˆÏlÓ˚ ̂ «˛ˆÏe ï˛_¥àï˛ ôyÓ˚îyÓ˚ x§¡õ)î≈ï˛yñ ̨ õ!Ó˚ÙyˆÏ˛õÓ˚ §!ë˛Ü˛ ̨ õk˛!ï˛Ó˚ xË˛yÓ ~ÓÇ ~Ü˛y!ôÜ˛ !•§yÓ Ó!•Ë)≈˛ï˛

!Ó£ÏˆÏÎ˚Ó˚ í˛z˛õ!fli!ï˛ñ ˆÎ=!° àˆÏÓ£ÏîyˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ñ ï˛ySÈyí˛¸y xˆÏlÜ˛ ≤Ãã˛!°ï˛ ï˛_¥ ˆÎ=!° §ÙyˆÏç Ü˛yÎ≈Ü˛Ó˚# lÎ˚

ˆ§=!°ˆÏÜ˛ ̨õ%ˆÏÓ˚y˛õ%!Ó˚ á[˛l Ü˛Ó˚yG ÎyÎ˚ ly– ̂ ÎÙlñ ̂ Ó¢ Ü˛ˆÏÎ˚Ü˛ò¢Ü˛ ôˆÏÓ˚ Ü˛y°≈ ÙyÜ≈˛ˆÏ§Ó˚ §yÙƒÓyˆÏòÓ˚ ôyÓ˚îy xÌ≈˜Ïl!ï˛Ü˛

í z̨ß¨!ï˛Ó˚ ̂ «˛ Ï̂e =Ó˚&c˛õ)î≈ Ë)̨ !ÙÜ˛y ̨õy°l Ü˛ Ï̂Ó˚̂ ÏSÈ– !Ü˛v ̨õÓ˚Óï≈̨ #ï˛ Ü˛y Ï̂° ≤ÃÙy!îï˛ •Î˚ ̂ Îñ ôlï˛y!sfÜ˛ xÌ≈ÓƒÓfliy ̨õ%Ñ!çÓyò

(Capitalism) §yÙƒÓyˆÏòÓ˚ ˆÌˆÏÜ˛ ˆÓ!¢ ≤Ãy§!DÜ˛– !Ü˛v xyçG xÓ!ô §yƒÓyòˆÏÜ˛ ~ˆÏÜ˛ÓyˆÏÓ˚ Óy!ï˛° Ü˛Ó˚y §Ω˛Ó lÎ˚–

Ó˚y!¢Î˚y Óy !ã˛ˆÏlÓ˚ ÙˆÏï˛y ̂ ò¢=!°ñ ÎyÓ˚y §yÙƒÓyˆÏò !ÓŸªy§#ñ ô#ˆÏÓ˚ ô#ˆÏÓ˚ ï˛yÓ˚yG ̨ õ%Ñ!çÓyˆÏòÓ˚ !òˆÏÜ˛ V%Ñ˛ˆÏÜ˛ˆÏSÈl ~ÓÇ Ù%lyÊ˛y

§Ó≈y!ôÜ˛Ó˚î G ≤Ã!ï˛ˆÏÎy!àï˛yÙ)°Ü˛ xÌ≈ÓƒÓfliy @˝Ã•î Ü˛ˆÏÓ˚ˆÏSÈ– ï˛ˆÏÓ Óï≈˛ÙyˆÏl ~ê˛yG ≤ÃÙy!îï˛ •ˆÏÎ˚ˆÏSÈ ˆÎñ ˛õ%Ñ!çÓyˆÏòÓ˚

~Ü˛y!ôÜ˛ ò%Ó≈°ï˛y xyˆÏSÈ– !Ó ˆÏê˛ˆÏlÓ˚ Ùê˛ˆÏàç (Mortgage) ~ÓÇ xy!Ì≈Ü˛ !¢ˆÏ“Ó˚ (Finance industries) !Ó˛õÎ≈Î˚•z

ï˛yÓ˚ ≤ÃÙyî– ~Ó˚ ˆÌˆÏÜ˛•z ≤ÃÙyî •Î˚ ˆÎñ ˛õ%Ñ!çÓyò §ÓˆÏ«˛ˆÏe xÌ≈˜Ïl!ï˛Ü˛ í˛zß¨Î˚l ~ÓÇ §ÙyçÜ˛°ƒyˆÏî Ü˛yÎ≈Ü˛Ó˚# lÎ˚–

§Ùyç !ÓK˛yˆÏlÓ˚ ï˛_¥=!° ≤ÃÜ,˛!ï˛ !ÓK˛yˆÏlÓ˚ ÙˆÏï˛y !lá%Ñï˛ lÎ˚ñ ~ÓÇ ï˛_¥=!°Ó˚ í˛zß¨!ï˛ §yôyˆÏlÓ˚ ≤Ãã%˛Ó˚ §%ˆÏÎyà xyˆÏSÈ–

!ÓK˛ylÈüÈ§¡øï˛ àˆÏÓ£Ïîy ˛õ!Ó˚ã˛y°lyÓ˚ çlƒ ò%ÈüÈôÓ˚ˆÏlÓ˚ ò«˛ï˛yÓ˚ ≤ÃˆÏÎ˚yçl •Î˚ÈüüüÈï˛_¥àï˛ ò«˛ï˛y ~ÓÇ ˛õk˛!ï˛àï˛

ò«˛ï˛y– ≤ÃÌÙ!ê˛Ó˚ §y•yˆÏÎƒ ï˛_¥àï˛ àˆÏÓ£Ïîy G !mï˛#Î˚!ê˛ §y•yˆÏÎƒ ˛õÓ˚#«˛yÙ)°Ü˛ àˆÏÓ£Ïîy ã˛y°yˆÏly •Î˚– ˛õk˛!ï˛àï˛

(Methodilogical) ò«˛ï˛y ≤ÃyÎ˚ §ÓˆÏ«˛ˆÏe ~Ü˛•zË˛yˆÏÓ ≤ÃˆÏÎ˚yçl– !Ü˛v ï˛_¥àï˛ ò«˛ï˛y ï%˛°lyÙ)°Ü˛ Ü˛!ë˛l– ~Ó˚ çlƒ

≤ÃˆÏÎ˚yçl ò#â≈ x!Ë˛K˛ï˛y– ˛õ%!Ìàï˛ !ÓòƒyÓ˚ ˆÌˆÏÜ˛ ˆÓ¢# ≤ÃˆÏÎ˚yçl ÓyhflÏÓ !¢«˛y– §ÙhflÏ Óí˛¸ Óí˛¸ !ÓK˛yl#Ó˚y

ˆÎÙlÈüüüÈàƒy!°!°Gñ !lí˛zê˛lñ l#°ˆÏÓyÓ˚ñ xy•zlfiê˛y•zlñ xƒyí˛yÙ !fløÌñ í˛yÓ˚í˛z•zlñ ÎyÓ˚y ÓyhflÏÓ âê˛lyÓ°# ̨õÎ≈ˆÏÓ«˛î Ü˛ˆÏÓ˚ñ

!Ó!Ë˛ß¨ ï˛_¥ àë˛l Ü˛ˆÏÓ˚!SÈˆÏ°lñ ˆÎ=!° ˛õÓ˚Óï≈˛#Ü˛yˆÏ° !ÓK˛yˆÏl xhs˝Ë%≈˛_´ •ˆÏÎ˚ˆÏSÈ– ˛õk˛!ï˛àï˛ ò«˛ï˛yÓ˚ §y•yˆÏÎƒ ~Ü˛çl

§yôyÓ˚î àˆÏÓ£ÏÜ˛ •GÎ˚y ÎyÎ˚– !Ü˛v ≤ÃÜ,˛ï˛ àˆÏÓ£ÏÜ˛ •ˆÏï˛ ˆàˆÏ° ï˛_¥àï˛ ò«˛ï˛y ÌyÜ˛y ˆÓ¢# =Ó˚&c˛õ)î≈–

1.6 ˜ÓK˛y!lÜ˛ ˛õk˛!ï˛ (Scientific Method)

˜ÓK˛y!lÜ˛ ˛õk˛!ï˛

≤ÃŸ¿ Ü˛Ó˚y

In
du

ct
iv

e D
eductive

Test hypothesisGeneralize from
observation

Observation
˛õÎ≈ˆÏÓ«˛î

Theory ï˛_¥
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≤Ãã˛!°ï˛ í˛zÍˆÏ§Ó˚ ˆáÑyç

xl%Ùyl ˜ï˛Ó˚# Ü˛Ó˚y

˛õ!Ó˚Ü˛“ly G xôƒyÎ˚l

!§k˛yhs˝ @˝Ã•î

Ê˛°yÊ˛ˆÏ°Ó˚ ≤Ã!ï˛ˆÏÓòl

xyÙÓ˚y xyˆÏà•z ˆçˆÏl!SÈ ˆÎñ !ÓK˛yl •° ˜ÓK˛y!lÜ˛ ˛õk˛!ï˛ x!ç≈ï˛ K˛yl– §%ï˛Ó˚yÇñ ˜ÓK˛y!lÜ˛ ˛õk˛!ï˛ xy§ˆÏ° Ü˛#⁄

˜ÓK˛y!lÜ˛ ˛õk˛!ï˛ •° ˜ÓK˛y!lÜ˛ K˛yl xç≈ˆÏlÓ˚ ~Ü˛!ê˛ ≤ÃÙy!îï˛ ˆÜ˛Ô¢°– ˆÎÙl !Ü˛Ë˛yˆÏÓ §!ë˛Ü˛ ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚ˆÏï˛ •Î˚ñ

!Ü˛Ë˛yˆÏÓ Ê˛°yÊ˛° !ÓˆÏŸ’£Ïî Ü˛Ó˚ˆÏï˛ •Î˚ñ ˆ§•z Ê˛°yÊ˛° !Ü˛Ë˛yˆÏÓ §yôyÓ˚î#Ü˛Ó˚î Ü˛Ó˚y •Î˚ •zï˛ƒy!ò– ˜ÓK˛y!lÜ˛ ˛õk˛!ï˛ˆÏï˛ñ

à Ï̂Ó£ÏÜ˛ Ï̂òÓ˚ ≤Ãã˛!°ï˛ ï˛_¥§Ù)• G Ê˛°yÊ˛°ñ !lÓ˚̂ Į̈ õ«˛Ë˛y Ï̂Ó ̨õÓ˚#«˛y Ü˛Ó˚yÓ˚ ̨õ)î≈ fl∫yô#lï˛y Ìy Ï̂Ü˛ ~ÓÇ ̂ §=!°Ó˚ ≤Ã Ï̂Î˚yçl#Î˚

˛õ!Ó˚Óï≈˛l G ̨õ!Ó˚Ùyç≈ˆÏlÓ˚ çlƒ ̂ áy°yá%!° !Óï˛ˆÏÜ≈˛Ó˚ ÓƒÓfliy Ü˛Ó˚ˆÏï˛ ̨õyˆÏÓ˚– ̃ ÓK˛y!lÜ˛ ̨õk˛!ï˛Ó˚ ã˛yÓ˚!ê˛ =Ó˚&c˛õ)î≈ ̃ Ó!¢‹Tƒ

xyˆÏSÈ–

xl%Ü˛Ó˚îˆÏÎyàƒï˛y (Replicability) ≠ xˆÏlƒÓ˚y §¡õ)î≈ fl∫yô#lË˛yˆÏÓ ̂ Ü˛yˆÏly ̃ ÓK˛y!lÜ˛ !ÓfløÎ˚ˆÏÜ˛ xl%Ü˛Ó˚î

Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ Óy ˛õ%l/≤Ã!ï˛¤˛y Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ñ ˆ§ˆÏ«˛ˆÏe Ê˛°yÊ˛° §¡õ)î≈ ~Ü˛ ly •ˆÏ°G §Ùï%˛°ƒ •ˆÏï˛•z ˛õyˆÏÓ˚–

!lË)≈˛°ï˛y (Precision) ≠ ï˛_¥àï˛ ôyÓ˚îy ÎÌy§Ω˛Ó !lË)≈˛°Ë˛yˆÏÓ §ÇK˛y!Î˚ï˛ Ü˛Ó˚y í˛z!ã˛ï˛ñ ÎyˆÏï˛ xˆÏlƒÓ˚ ˆ§•z

Ùy˛õÜ˛y!ë˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ôyÓ˚îy=!°ˆÏÜ˛ ˛õÓ˚#«˛y G ˛õ!Ó˚Ùy˛õ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

!ÙÌƒyã˛yÓ˚̂ ÏÎyàƒï˛y (Falsifiability) ≠ ~Ü˛!ê˛ ï˛_¥ ~ÙlË˛y Ï̂Ó !°á Ï̂ï˛ • Ï̂Óñ Óy ̨õÓ˚#«˛y Ü˛Ó˚y ÎyÎ˚ xÌ≈yÍ ï˛yÓ˚

ˆÜ˛yl Ë%˛° ÌyÜ˛ˆÏ° ˛õ!Ó˚Ùyç≈l Ü˛Ó˚y §Ω˛Ó Î!ò ï˛_¥=!° ˛õ%l!Ó≈ã˛yÓ˚ ly Ü˛Ó˚y ÎyÎ˚ñ ï˛ˆÏÓ ˆ§!ê˛ ˜ÓK˛y!lÜ˛ ï˛_¥ lÎ˚ ~ÓÇ ~Ó˚

ˆÌˆÏÜ˛ x!ç≈ï˛ K˛ylˆÏÜ˛ G ˜ÓK˛y!lÜ˛K˛yl Ó°y ÎyÎ˚ ly–

Ê ̨ Ï̂Î˚̂ Ïí˛Ó˚ Ù Ï̂ly§Ù#«˛î (Psychoanalysis) ~Ó˚ ÓyhflÏÓ í z̨̨ õ Ï̂Îyà#ï˛y ÌyÜ˛ Ï̂°Gñ (Psychoanalysis) ~•z Î%!_´ Ï̂ï˛

ï˛_¥ !•§yˆÏÓ ˛õ!Ó˚à!îï˛ •Î˚ ly–

!Ùï˛Óƒ!Î˚ï˛y (Parsimony) ≠ Îál ˆÜ˛y Ï̂ly ~Ü˛!ê˛ âê˛lyÓ˚ ~Ü˛y!ôÜ˛ Óƒyáƒy (Explanation) ˛õyGÎ˚y ÎyÎ˚

!ÓK˛yl#Ó˚y ï˛ál §ÓˆÏÌˆÏÜ˛ §•ç ~ÓÇ Î%!_´§Dï˛ Óƒyáƒy!ê˛ˆÏÜ˛ @˝Ã•î Ü˛Ó˚ˆÏÓ– ~•z ôyÓ˚îy!ê˛ Ó°y •Î˚ Parsimony Óy

“Occma’s Razor”, Parsimony-Ó˚ ôyÓ˚îy!ê˛ ~Ü˛çl !ÓK˛yl#ˆÏÜ˛ x!ï˛!Ó˚_´ñ ç!ê˛° ~ÓÇ x§Ç°@¿ Óƒyáƒy Ü˛Ó˚ˆÏï˛

§ˆÏÓ≈y_Ù Óƒyáƒy!ê˛ !lÓ≈yã˛l Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚–

àˆÏÓ£Ïîy §Çe´yhs˝ ˆÜ˛yˆÏly !Ó£ÏÎ˚ˆÏÜ˛ Î!ò ˜ÓK˛y!lÜ˛ ˛õk˛!ï˛ˆÏï˛ ˛õÓ˚#«˛y Ü˛Ó˚y ÎyÎ˚ ï˛ˆÏÓ ~Ó˚ §)e Óy ï˛_¥=!°ˆÏÜ˛

!ÓK˛yl Ó°y ÎyÎ˚ ly– ˆÎÙl ôÙ≈ï˛_¥ (Theology) ˆÜ˛ !ÓK˛yl Ó°y ÎyÎ˚ lyñ Ü˛yÓ˚î ôÙ≈#Î˚ ôyÓ˚îy åˆÎÙl {ŸªˆÏÓ˚Ó˚
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í˛z˛õ!fli!ï˛ä ~Ü˛çl fl∫yô#l G !lÓ˚ˆÏ˛õ«˛ ̨ õÎ≈ˆÏÓ«˛îÜ˛yÓ˚#Ó˚ ̨ õˆÏ«˛ ̨ õÓ˚#«˛y Ü˛Ó˚y §Ω˛Ó lÎ˚– ~•z ôyÓ˚îy!ê˛ ̃ ÓK˛y!lÜ˛ ̨ õk˛!ï˛Ó˚

ã˛yÓ˚!ê˛ ̃ Ó!¢‹Tƒ åxl%Ü˛Ó˚îˆÏÎyàƒï˛yñ !lË)≈˛°ï˛yñ !ÙÌƒyã˛yÓ˚ˆÏÎyàƒï˛y ~ÓÇ !Ùï˛Óƒy!Î˚ï˛yä ̨ õ)Ó˚î Ü˛ˆÏÓ˚ lyñ xl%Ó˚*˛õË˛yˆÏÓñ Ü˛°y

(Arts)ñ §Çà#ï˛ (Music)ñ §y!•ï˛ƒ (Literature)ñ ÙylÓï˛y (Humanity)ñ xy•zl (Laws) !ÓK˛yl lÎ˚–

§Ùyç!ÓK˛yl ˜ÓK˛y!lÜ˛ ˛õk˛!ï˛Ó˚ àˆÏÓ£ÏîyÓ˚ lylyÓ˚Ü˛ˆÏÙÓ˚ ò,!‹TË˛!Dñ í˛z˛õyÎ˚ ~ÓÇ ˆÜ˛Ô¢° °«˛ Ü˛Ó˚y ÎyÎ˚–

ˆÎÙlÈüüüÈ=îàï˛ (Qualitature) ~ÓÇ ˛õ!Ó˚Ùyîàï˛ (Quantitature) ï˛Ìƒ (Data)ñ Ó˚y!¢!ÓK˛ylàï˛ !ÓˆÏŸ’£Ïî (Sta-

tistical Analysis)ñ ˛õÓ˚#«˛y (Experiments)ñ ˆ«˛e §Ù#«˛y (Field survey)ñ Óƒ!_´ §Ù#«˛y (Case study)

•zï˛ƒy!ò ˆÓ¢#Ó˚Ë˛yà Ó•zˆÏï˛ ~•z§Ó !Ó!Ë˛ß¨ ˛õk˛!ï˛ §¡õˆÏÜ≈˛ xyˆÏ°yã˛ly Ü˛Ó˚y •Î˚– Îy•zˆÏ•yÜ˛ñ ˜ÓK˛y!lÜ˛ ˛õk˛!ï˛ •° ÓyhflÏÓ

ˆ«˛ˆÏe ˛õÎ≈ˆÏÓ«˛î ˛õÓ˚#«˛î ~ÓÇ !§k˛yhs˝ @˝Ã•î–

1.7 ˜ÓK˛y!lÜ˛ àˆÏÓ£ÏîyÓ˚ ôÓ˚î (Types of Scientific Research)

àˆÏÓ£ÏîyÓ˚ í˛zˆÏjˆÏ¢ƒÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ñ ˜ÓK˛y!lÜ˛ àˆÏÓ£Ïîy ≤ÃÜ˛“ˆÏÜ˛ !ï˛l!ê˛ Ë˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚ÈüüüÈ

(i) xl%§¶˛ylÙ)°Ü˛ (Exploratory)–

(ii) Óî≈lyÙ)°Ü˛ (Descriptive)–

(iii) !ÓˆÏŸ’£ÏîÙ)°Ü˛ (Explanatory)–

§yôyÓ˚îï˛ lï%˛l ˆÜ˛yˆÏly !Ó£ÏÎ˚ §¡õˆÏÜ≈˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe àˆÏÓ£ÏÜ˛ xl%§¶˛ylÙ)°Ü˛ ˛õk˛!ï˛ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚ ÌyˆÏÜ˛lñ

~ˆÏ«˛ˆÏe àˆÏÓ£ÏˆÏÜ˛Ó˚ Ù)° °«˛ •°ÈüüüÈ

(1) ˆÜ˛yˆÏly !Ó£ÏÎ˚ §¡õˆÏÜ≈˛ çylyÓ˚ §%ˆÏÎyàñ ï˛yÓ˚ §ˆÏD ç!í˛¸ï˛ §Ù§ƒy ~ÓÇ xyã˛Ó˚î §¡õˆÏÜ≈˛ K˛yl °yË˛ Ü˛Ó˚y–

(2) !Ó£ÏÎ˚ §¡õˆÏÜ≈˛ ≤ÃyÓ˚!Ω˛Ü˛ ôyÓ˚îy §,!‹T Ü˛Ó˚y–

(3) !Ó£ÏÎ˚ §¡õˆÏÜ≈˛ xôƒÎ˚l (study) Ü˛Ó˚yÓ˚ §%ˆÏÎyà G !ÓhflÏyÓ˚ §¡õˆÏÜ≈˛ çyly–

í˛zòy•Ó˚îfl∫Ó˚*˛õ Ó°y ÎyÎ˚ñ ˆÜ˛yˆÏly ˆòˆÏ¢Ó˚ xÌ≈˜Ïl!ï˛Ü˛ Ù®yÓ˚ §ÙÎ˚ §Ó˚Ü˛yÓ˚ à,•#ï˛ Ü˛Ù≈§)ã˛#=!° §¡õˆÏÜ≈˛ çlàî

x§v‹Tñ ~ˆÏ«˛ˆÏe xl%§¶˛ylÙ)°Ü˛ àˆÏÓ£ÏîyÓ˚ §y•yÎƒ ˆlGÎ˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ÈüüüÈÎyÓ˚ í˛zˆÏòò¢ƒ •°ñ çlàˆÏîÓ˚ x§v!‹TÓ˚

Ü˛yÓ˚îñ !Ü˛Ë˛yˆÏÓ ~•z x§ˆÏhs˝y£Ï SÈ!í˛¸ˆÏÎ˚ ˛õí˛¸ˆÏSÈñ åˆÎÙlñ çlàˆÏîÓ˚ ≤Ã!ï˛Óyò Ü˛Ù≈§)ã˛#ä ~ÓÇ ˛õ)Ó≈ !lô≈y!Ó˚ï˛ ˆÜ˛yˆÏly Ü˛yÓ˚î

xyˆÏSÈ !Ü˛ly •zï˛ƒy!ò çyly–

˛õ)Ó≈!lô≈y!Ó˚ï˛ Ü˛yÓ˚î=!°Ó˚ í˛zÍ§ •° xï˛#ˆÏï˛ñ Ù%oyfl≥˛#!ï˛ñ §%ˆÏòÓ˚ •yÓ˚ñ ̂ ÓÜ˛yÓ˚cñ í˛zFã˛ Ü˛Ó˚ •yÓ˚ ̂ ÙyÜ˛y!Ó°yÓ˚ ̂ «˛ˆÏe

§Ó˚Ü˛yˆÏÓ˚Ó˚ ÓƒÌ≈ï˛y– ~•z ôÓ˚ˆÏlÓ˚ àˆÏÓ£Ïîy ˛õk˛!ï˛Ó˚ §y•yˆÏÎƒ !Ü˛S%È §Ó˚Ü˛yÓ˚# ï˛ˆÏÌƒÓ˚G ˛õÓ˚#«˛y Ü˛Ó˚y •Î˚ÈüüüÈˆÎÙlñ fli(°

xyË˛ƒhs˝Ó˚#î í˛zÍ˛õyòl (GDP), ̂ ÓÜ˛yÓ˚c ̂ Ë˛yàÜ˛yÓ˚#Ó˚ òyÙ §)ã˛Ü˛ •zï˛ƒy!ò ̂ Î=!°ñ §y«˛yÍÜ˛yÓ˚ñ §Ù#«˛y •zï˛ƒy!òÓ˚ ÙyôƒˆÏÙ

§Çà,•#ï˛ •ˆÏÎ˚ˆÏSÈ– ~•z àˆÏÓ£ÏîyÓ˚ ÙyôƒˆÏÙ §Ù§ƒyÓ˚ §y!Ó≈Ü˛ §Ùyôyl §Ω˛Ó ly •ˆÏ°Gñ §Ù§ƒy ≤ÃÜ,˛!ï˛ G !ÓhflÏyÓ˚ §¡õˆÏÜ≈˛

§!ÓhflÏyˆÏÓ˚ K˛yl °yË˛ Ü˛Ó˚y §Ω˛Ë˛ •Î˚– xÌ≈yÍ ≤ÃÜ,˛ï˛ §Ù§ƒyÓ˚ §ÙyôyˆÏlÓ˚ ≤Ãò¢≈Ü˛ !•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚–

Óî≈lyÙ)°Ü˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ˆÜ˛yˆÏly âê˛lyÓ˚ ˛õ%Cyl%˛õ%C ˛õÎ≈ˆÏÓ«˛î ~ÓÇ l!ÌË%˛!_´Ó˚ í˛z˛õÓ˚ =Ó˚&c xyˆÏÓ˚y˛õ Ü˛Ó˚y

•Î˚– ~•z ˛õÎ≈ˆÏÓ«˛î ˜ÓK˛y!lÜ˛ ˛õk˛!ï˛Ó˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚•z Ü˛Ó˚y •Î˚– §%ï˛Ó˚yÇ ~ˆÏ«˛ˆÏe ≤ÃyÆ ï˛Ìƒ=!° xˆÏlÜ˛ ˆÓ¢#

!lË≈˛Ó˚ˆÏÎyàƒ– Óî≈lyÙ)°Ü˛ àˆÏÓ£ÏîyÓ˚ í˛zòy•Ó˚î!•§yˆÏÓ Ó°y ÎyÎ˚– (United States Census Bureau) myÓ˚y ̨õ!Ó˚ã˛y!°ï˛

çl§Çáƒy §Çe´yhs˝ SÈÜ˛!Ólƒy§ (Tabulation); Bureau of Labour ~Ó˚ Ü˛Ù≈§Çfliyl §Çe´yhs˝ ˛õ!Ó˚§Çáƒylñ ~ÓÇ

Ü˛Ù≈§Çfliyl §Çe´yhs˝ ̂ «˛eàï˛ Ó^˝ê˛l– ~•z §Ü˛° ï˛ˆÏÌƒÓ˚ ̨ õ!Ó˚ÙyˆÏ˛õÓ˚ ̂ «˛ˆÏe ̨ õ!Ó˚Ùy˛õ ̨ õk˛!ï˛Ó˚ ̂ Ü˛yˆÏly ̨ õ!Ó˚Óï≈˛l âê˛ˆÏ°ñ
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ï˛ Ï̂ÌƒÓ˚ !•§yÓ ò%!ê˛ í z̨̨ õy Ï̂Î˚ §Ó˚ÓÓ˚y• Ü˛Ó˚y ~Ü˛!ê˛ ̨õ!Ó˚Óï≈̨ Ï̂lÓ˚ xy Ï̂àÓ˚ !•§yÓñ xlƒ!ê˛ ̨õ Ï̂Ó˚Ó˚ñ Ê˛ Ï̂° SÈyeSÈye# Ï̂òÓ˚ Ü˛y Ï̂SÈ í z̨Ë˛Î˚

˛õ!Ó˚ÙyˆÏ˛õÓ˚ ÙˆÏôƒ ï%˛°ly §Ω˛Ó •Î˚– xlƒylƒ Ü˛ˆÏÎ˚Ü˛!ê˛ ˆ«˛ˆÏeG Óî≈lyÙ)°Ü˛ àˆÏÓ£ÏîyÓ˚ ≤ÃˆÏÎ˚yà °«˛ Ü˛Ó˚y ÎyÎ˚– ˆÎÙl

¢•Ó˚yMÈ˛ˆÏ° ÓÎ˚/§!¶˛Ü˛y°#l Î%ÓÜ˛ˆÏòÓ˚ ÙˆÏôƒ çy!ï˛àï˛ !Ë˛!_ˆÏï˛ x˛õÓ˚yôÙ)°Ü˛ Ü˛yˆÏçÓ˚ ôyÓ˚yÓy!•Ü˛ ≤Ã!ï˛ˆÏÓòlñ ôÙ≈#Î˚ G

§yÇfl,Ò!ï˛Ü˛ !ÓÓï≈̨ lñ !Ó!Ë˛ß¨ §¡±òy Ï̂Î˚Ó˚ Ù Ï̂ôƒ Ù)°ƒ Ï̂Óy Ï̂ôÓ˚ ≤Ã Ï̂Î˚yàñ Ùôƒ≤Ãy Ï̂ã˛ƒÓ˚ ̂ ò¢=!° Ï̂ï˛ àîï˛y!sfÜ˛ xy Ï̂®y° Ï̂lÓ˚ í z̨̨ õÓ˚

í z̨ß¨ï˛ ≤ÃÎ%!_´ åˆÎÙlÈüüüÈTwitter, Instragram •zï˛ƒy!òÓ˚ä ≤ÃË˛yÓ–

!Ó Ï̂Ÿ’£ÏîÙ)°Ü˛ à Ï̂Ó£ÏîyÓ˚ ̂ «˛ Ï̂e ̂ Ü˛y Ï̂ly âê˛ly Óy §Ù§ƒyÓ˚ Ü˛yÓ˚î xl%§¶˛yl Ü˛Ó˚y •Î˚– Óî≈lyÙ)°Ü˛ à Ï̂Ó£ÏîyÓ˚ ̂ «˛ Ï̂eñ

Ú!Ü˛ñ ÚˆÜ˛yÌyÎ˚Û ~ÓÇ ÚˆÜ˛lÛÈüüüÈçylyÓ˚ ˆã˛‹Ty Ü˛Ó˚y •Î˚ !Ü˛v !ÓˆÏŸ’£ÏîÙ)°Ü˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe âê˛ly Óy §Ù§ƒyÓ˚ ÚˆÜ˛lÛ ~ÓÇ

Ú!Ü˛Ë˛y Ï̂ÓÛ ï˛yÓ˚ í z̨_Ó˚ ̂ áÑyçy •Î˚– ̂ ÎÙlñ Î%ÓÜ˛ Ï̂òÓ˚ Ù Ï̂ôƒ x˛õÓ˚yôÙ)°Ü˛ Ü˛y Ï̂çÓ˚ Ü˛yÓ˚î ̂ áÑyçy •Î˚ ~ÓÇ ~•z §yÙy!çÜ˛ Óƒy!ô

ò)Ó˚#Ü˛Ó˚̂ ÏîÓ˚ í z̨̨ õyÎ˚§Ù)• í ẑ̨ ÏÕ‘á Ü˛Ó˚y •Î˚– ̨õí ¸̨y Ï̂¢ylyÓ˚ çà Ï̂ï˛ ̂ Ó¢#Ó˚ à Ï̂Ó£ÏîyÎ˚ !Ó Ï̂Ÿ’£ÏîydÜ˛ñ Î!òG ÷Ó˚&Ó˚ !ò Ï̂Ü˛ xl%§¶˛yl

~ÓÇ Óî≈lyÙ)°Ü˛ à Ï̂Ó£Ïîy á%Ó•z =Ó˚&c˛õ)î≈ Ë)̨ !ÙÜ˛y ̨õy°l Ü˛ Ï̂Ó˚– ̂ Ü˛y Ï̂ly âê˛lyÓ˚ §!ë˛Ü˛ !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ çlƒ ï˛_¥ G ÓƒyáƒyÙ)°Ü˛

Ü˛y Ï̂ç x!Ë˛K˛ G ò«˛ à Ï̂Ó£Ï̂ ÏÜ˛Ó˚ ≤Ã Ï̂Î˚yçl–

§ï˛ƒ §¡õ!Ü≈˛ï˛ ï˛_¥=!° (The theories of truth) Ù)°ï˛ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ï˛_¥!Óòƒy (Ontology)ÈüÈÓ˚ í˛z˛õÓ˚ñ xÌÓy

ÓyhflÏÓ§¡øï˛ Ü˛ï˛Ü˛=!° xl%ÙyˆÏlÓ˚ í˛z˛õÓ˚– xyÙÓ˚y ôˆÏÓ˚ !l•z ˆÎñ ÙyôƒyÜ˛£Ï≈î ÓyhflÏÓ §ï˛ƒñ Óy ˆÜ˛yˆÏly ˆÜ˛yˆÏ¢Ó˚ ÙˆÏôƒ ˆÎ

Ùy•ẑ Ïê˛yÜ˛l!í»̨ Î˚y Ìy Ï̂Ü˛ñ ̂ §!ê˛G ÓyhflÏÓ– í z̨ß¨ï˛ ôÓ˚̂ ÏlÓ˚ xî%Ó#«˛î Î Ï̂sfÓ˚ §y•y Ï̂Îƒ Ùy•ẑ Ïê˛yÜ˛l!í»̨ Î˚y ̂ òáy ÎyÎ˚ñ ï˛yÓ˚ Ü˛yçÜ˛Ù≈G

ˆÓyV˛y ÎyÎ˚ñ xyÓyÓ˚ ÙyôƒyÜ˛£Ï≈î xò,¢ƒ !Ü˛v Ü˛ï˛Ü˛=!° âê˛ly ˆÌˆÏÜ˛ ~Ó˚ x!hflÏc í˛z˛õ°!∏˛ Ü˛Ó˚y ÎyÎ˚ñ ˆÎÙlñ àySÈ ˆÌˆÏÜ˛

xyˆÏ˛õˆÏ°Ó˚ ˛õï˛l §ÙˆÏÎ˚Ó˚ §ˆÏD §ˆÏD ÙyôƒyÜ˛£Ï≈î §¡õ!Ü≈˛ï˛ ï˛_¥=!°Ó˚ ˛õ!Ó˚Óï≈˛l •ˆÏÎ˚ˆÏSÈ– Îál•zñ ≤Ãã˛!°ï˛ ï˛ˆÏ_¥Ó˚

§y•yˆÏÎƒ ˆÜ˛yˆÏly âê˛lyÓ˚ Óƒyáƒy §Ω˛Ó •ˆÏFSÈ lyñ ï˛ál•z !ÓK˛yl#Ó˚y àˆÏÓ£Ïîy Ü˛ˆÏÓ˚ ~•z ˛õ!Ó˚Óï≈˛l â!ê˛ˆÏÎ˚ˆÏSÈl–

xyÙÓ˚y Î!ò Ùy•zˆÏê˛yÜ˛l!í»˛Î˚y Óy ÙyôƒyÜ˛£Ï≈î í˛z˛õ°!∏˛ Ü˛Ó˚ˆÏï˛ lyG ̨õy!Ó˚ ï˛y•ˆÏ° ï˛y ï˛yÓ˚y !ÓÓ˚yç Ü˛Ó˚ˆÏÓ ~ÓÇ ï˛yˆÏòÓ˚

Ü˛yç Ü˛ˆÏÓ˚ ÎyˆÏÓñ Ü˛yÓ˚î ~•z §ï˛ƒ !Ó£ÏÎ˚=!° xyÙyˆÏòÓ˚ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚¢#° lÎ˚– ò¢≈ˆÏlÓ˚ Ë˛y£ÏyÎ˚ ~ˆÏÜ˛ Ó°y

•Î˚ ÚÓyhflÏÓï˛yÛ (Realism) ÎyÓ˚ myÓ˚y ˆÓyV˛yˆÏly •Î˚ ˆÎ !ÓK˛yˆÏlÓ˚ ˆÎ ôyÓ˚îy=!° !lˆÏÎ˚ ã˛ã≈˛y Ü˛Ó˚y •Î˚ ˆ§=!° ÓyhflÏÓ–

ç#Ó!Óòƒy ~ÓÇ ˛õòyÌ≈!ÓòƒyÎ˚ Úï˛_¥ÓyòÛ (Ontology) Ù)° !òÜ˛ •° ÚÚÓ›!l¤˛ §ï˛ƒÛÛ (Objective truth) ˆï˛yÙÓ˚y

•Î˚ï˛ ‘being objective’ Ü˛Ìy!ê˛ ÷ˆÏlSÈ– ÎyÓ˚ xÌ≈ •° ˆÜ˛yˆÏly âê˛lyˆÏÜ˛ñ ˆáy°y ÙˆÏl ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y ˆÜ˛ylÓ˚Ü˛Ù

˛õ«˛˛õy!ï˛c Óç≈l Ü˛Ó˚y– xyÓyÓ˚ Ó›!l¤˛ï˛y (Objectvity)üÈÓ˚ í˛zˆÏj¢ƒ •° ~Ùl!Ü˛S%È xy!Ó‹ÒyÓ˚Ü˛Ó˚y Îy §Ü˛ˆÏ°Ó˚ ˆ«˛ˆÏe

§ï˛ƒñ ˆÜ˛yˆÏly ~Ü˛çˆÏlÓ˚ Óy Ü˛ˆÏÎ˚Ü˛çˆÏlÓ˚ çlƒ §ï˛ƒ lÎ˚– ÚÙyôƒyÜ˛£Ï≈îÛ §Ü˛ˆÏ°Ó˚ çlƒñ §Ó≈e §ï˛ƒ– §Ùyç Ü˛ˆÏÙ≈Ó˚ ˆ«˛ˆÏe

~Ó˚ í˛zòy•Ó˚î xyˆÏSÈ– ~ê˛y Ó›!l¤˛Ë˛yˆÏÓ §ï˛ƒ ˆÎ ˆÜ˛yˆÏly !¢÷ Î!ò ÙyÓ˚ydÜ˛ Ùyl!§Ü˛ xyâyˆÏï˛Ó˚ §¡ø%á#l •Î˚ñ ï˛y•ˆÏ°

ï˛yÓ˚ ÙˆÏlÓ˚ G˛õÓ˚ áyÓ˚y˛õ ≤ÃË˛yÓ ˛õí˛¸ˆÏÓ– Post-Traumatic Stress Disorder (PSTD) ˛õÓ˚#«˛xˆÏÜ˛ Ó›!l¤˛ Ó°y

•Î˚– Ü˛yÓ˚î ~!ê˛ ~Ü˛!ê˛ §ï˛ƒ Ùyl!§Ü˛ §ÇÜ˛ê˛ˆÏÜ˛ !ã˛!•´ï˛ Ü˛ˆÏÓ˚ñ ˆ§!ê˛ ˆÜ˛yˆÏly §ÙyçÜ˛Ù≈# ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y Óy ly Ü˛Ó˚&Ü˛ñ

~ê˛y§ï˛ƒ–

ï˛_¥ÓyˆÏòÓ˚ Ó›!l¤˛ !òÜ˛!ê˛ •° ̂ Ü˛yˆÏly âê˛lyÓ˚ §Ó≈çl#l §ï˛ƒï˛yñ ̂ §ê˛y Ü˛yÓ˚G ̨õÎ≈ˆÏÓ«˛ˆÏîÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚¢#° lÎ˚–

K˛ylï˛_¥ (Epistemology)ñ •° Ü˛ï˛Ü˛=!° xl%Ùyl àë˛l ÎyÓ˚y §y•yˆÏÎƒ ÓyhflÏÓ ~ÓÇ §ï˛ƒˆÏÜ˛ í˛z˛õ°!∏˛ Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚–

§Ùyç !ÓK˛yˆÏl K˛ylï˛y!_¥Ü˛ =Ó˚&c˛õ)î≈ !Ó£ÏÎ˚!ê˛ •° !Ü˛ˆÏ§Ó˚ ÙyôƒˆÏÙ xyÙÓ˚y Ú§ï˛ƒÛ ˆÜ˛ §ÓˆÏÌˆÏÜ˛ Ë˛y°Ë˛yˆÏÓ í˛z˛õ°!∏˛

Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚ §Çáƒy ly ¢∑– §yôyÓ˚îï˛ !ÓK˛yl#Ó˚y ~ˆÏ«˛ˆÏe §Çáƒyàï˛ ˛õk˛!ï˛!ê˛ ˆÓ¢# ˛õSÈ® Ü˛ˆÏÓ˚l– §Çáƒyàï˛ ˛õk˛!ï˛Ó˚

ÙyôƒˆÏÙ §yÙy!çÜ˛ !Ó£ÏÎ˚=!°ˆÏÜ˛ xˆÏlÜ˛ ˆÓ¢# !lË)≈˛°Ë˛yˆÏÓ ≤ÃÜ˛y¢ Ü˛Ó˚y §Ω˛Ó– Ü˛yÓ˚î !•§yˆÏÓ Ó°y ÎyÎ˚ ˆÎ à!îˆÏï˛Ó˚

§y•yˆÏÎƒ §yÙy!çÜ˛ âê˛lyÓ°# ~ÓÇ ï˛yˆÏòÓ˚ ÙˆÏôƒ §¡õÜ≈˛=!°ˆÏÜ˛ !l˛õ%îË˛yˆÏÓ ≤ÃÜ˛y¢ Ü˛Ó˚y §Ω˛Ó–



NSOU  PGSW - VII 17

ày!î!ï˛Ü˛ §¡õÜ≈̨  =Ó˚&c˛õ)î≈ Ë)̨ !ÙÜ˛y ̨õy°l Ü˛ Ï̂Ó˚ñ Ü˛yÓ˚î ~Ó˚ §y•y Ï̂Îƒ !Ó!Ë˛ß¨ Óƒ!_´ Óy §ÙÎ˚Ü˛y Ï̂°Ó˚ Ù Ï̂ôƒ ï%̨ °ly Ü˛Ó˚y

§•ç– í˛zòy•Ó˚îfl∫Ó˚*˛õ ôÓ˚y ÎyÜ˛ñ òy!Ó˚ˆÏoƒÓ˚ ˛õ!Ó˚Ùy˛õ– òy!Ó˚ˆÏoƒÓ˚ lylyÓ˚Ü˛Ù §ÇK˛y ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– !Ü˛v Î!ò ôÓ˚y •Î˚ñ

ã˛yÓ˚ÈüÈçl §ò§ƒ !Ó!¢‹T ̨ õ!Ó˚ÓyÓ˚ ÎyˆÏòÓ˚ ÓyÍ§!Ó˚Ü˛ xyÎ˚ 25000 ê˛yÜ˛yÓ˚ Ü˛Ù ̂ §!ê˛ xˆÏlÜ˛ ̂ Ó¢# xÌ≈Ó• •ˆÏÓ– Ü˛yÓ˚îÈüüüÈ

(i) ~ê˛y ~Ü˛!ê˛ !l!ò≈‹T ˛õ!Ó˚Ùy˛õ–

(ii) §ÙyˆÏçÓ˚ ˆÎ ˆÜ˛yˆÏly Óƒ!_´Ó˚ xyˆÏÎ˚Ó˚ §ˆÏD ï%˛°ly Ü˛Ó˚y ÎyÎ˚–

(iii) ~!ê˛ ~Ü˛!ê˛ñ ÓyhflÏÓ xy!Ì≈Ü˛ xyˆÏÎ˚Ó˚ ˛õ!Ó˚Ùyî–

§Ùyç!ÓK˛yl ˆÜ˛Ó° Ó›!l¤˛ §ï˛ƒ (Objective truth) !lˆÏÎ˚ xyˆÏ°yã˛ly Ü˛ˆÏÓ˚ lyñ ~ˆÏï˛ !Ó£ÏÎ˚àï˛ §ï˛ƒñ (Sub-

jective truth) §Ùyl =Ó˚&c˛õ)î≈– !Ó£ÏÎ˚àï˛ ̂ Ü˛yˆÏlyñ Óƒ!_´ñ ̂ ày¤˛# Óy ̂ Ü˛yˆÏly !ÓˆÏ¢£ÏˆÏ«˛ˆÏe §ï˛ƒ ̨ õ!Ó˚Óï≈˛l¢#°ñ ̂ ÎÙl

!ÓŸªy§ (Beliefs)ñ Ùï˛yÙï˛ (Opinions) ~ÓÇ ˛õSÈ® (Preferences) ~=!°G §ï˛ƒñ ~ÓÇ §Ùyç!ÓK˛y Ï̂l ~=!°

Óƒyáƒy Ü˛Ó˚y •Î˚– ~=!° ˆÜ˛Ó° Ùyl%ˆÏ£ÏÓ˚ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚¢#° lÎ˚ñ ÓÓ˚Ç ÙylÓÈüÈÙˆÏlÓ˚ xÓfliyˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚–

K˛ylï˛ˆÏ_¥Ó˚ !Ë˛!_ˆÏï˛ñ ~Ü˛çl !ÓK˛yl#ñ !Ó£ÏÎ˚!Ë˛!_Ü˛ §ˆÏï˛ƒ ˆ«˛ˆÏe xl%Ùyl Ü˛ˆÏÓ˚ ˆÎñ §ï˛ƒñ Ùyl%ˆÏ£ÏÓ˚ Ë˛y£ÏyÓ˚

ÙˆÏôƒ•z xhs˝!l≈!•ï˛ xyˆÏSÈ– ~ˆÏ«˛ˆÏe àˆÏÓ£ÏÜ˛ =îàï˛ ˛õk˛!ï˛ (Qualatature method) ~Ó˚ §y•yˆÏÎƒ ˆ§•z Ë˛y£ÏyÓ˚ xÌ≈

Óƒyáƒy Ü˛ˆÏÓ˚– Ùyl%£Ï •° §yÙy!çÜ˛ §,!‹Tñ Ë˛y£ÏyÓ˚ ÙyôƒˆÏÙ Ùyl%ˆÏ£ÏÓ˚ !ã˛hs˝yË˛yÓlyÓ˚ ≤ÃÜ˛y¢ âˆÏê˛– Ë˛y£ÏyÓ˚ ÙyôƒˆÏÙ xyÙÓ˚y

ÙˆÏï˛Ó˚ !Ó!lÙÎ˚ Ü˛ˆÏÓ˚ Ìy!Ü˛– Ùyl%ˆÏ£ÏÓ˚ ÙˆÏôƒ !e´Î˚yÈüÈ≤Ã!ï˛!e´Î˚yÓ˚ ÙyôƒˆÏÙ fl∫ï˛/fl≥)˛ï≈˛Ë˛yˆÏÓñ lï%˛l lï%˛l ôyÓ˚îyÓ˚ ôÓ˚ˆÏlÓ˚

í˛zÍ˛õ!_ •Î˚–

K˛ylï˛_¥ñ ï˛_¥yÓyˆÏòÓ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ xl%ÙyˆÏlÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ñ ˆÜ˛yˆÏlyñ âê˛lyÓ˚ Ë%˛° Óƒyáƒy Ü˛Ó˚ˆÏ° !Ü˛ âê˛ˆÏï˛

˛õyˆÏÓ˚ñ Óƒyáƒy Ë%˛° •ˆÏ°Gñ ï˛yÓ˚y xl%ÙyˆÏlÓ˚ !Ë˛!_ˆÏï˛ ̂ §=!°ˆÏÜ˛ §ï˛ƒ ÓˆÏ° ôˆÏÓ˚ ̂ lÎ˚– ~Ó˚ Ê˛ˆÏ° §yÙy!çÜ˛ ôyÓ˚îy=!°Ó˚

ÓyhflÏÓ x!hflÏc !lˆÏÎ˚ §ˆÏ®ˆÏ•Ó˚ §,!‹T •Î˚– ≤ÃÜ,˛!ï˛ !ÓK˛yˆÏlÓ˚ §ˆÏD Ù)° ˛õyÌ≈Ü˛ƒ •°ñ ≤ÃÜ,˛!ï˛ !ÓK˛yˆÏlÓ˚ !Ó£ÏÎ˚=!° ÓyhflÏˆÏÓ

!ÓÓ˚yç Ü˛ˆÏÓ˚ñ xyÓ˚ñ xyÙÓ˚y ˆÜ˛ !Ü˛ Ë˛yÓ°yÙ ï˛yÓ˚ G˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ lyñ ˆÎÙl xyÙÓ˚y Î!ò ≤ÃˆÏï˛ƒˆÏÜ˛•z ÙyôƒyÜ˛£Ï≈ˆÏîÓ˚

x!hflÏc lyÜ˛ã˛ Ü˛ˆÏÓ˚ !ò•z– ï˛Ó%G ~•z ¢!_´ ÌyÜ˛ˆÏÓ ~ÓÇ ï˛yÓ˚ Ü˛yç Ü˛ˆÏÓ˚ ÎyˆÏÓ–

§ÙyçÜ˛Ù≈#ˆÏòÓ˚ ~Ü˛!ê˛ =Ó˚&c˛õ)î≈ xl%§¶˛yl ˆ«˛e •°ñ Ùyl%ˆÏ£ÏÓ˚ ç#ÓˆÏl §yÙy!çÜ˛ ˛õ!Ó˚ˆÏÓˆÏ¢Ó˚ ≤ÃË˛yÓ– §Ω˛Óï˛ñ

xyÙÓ˚y §Ü˛ˆÏ°•z ̂ òˆÏá!SÈ ̂ Îñ Ùyl%ˆÏ£ÏÓ˚ !¢«˛yÈüÈò#«˛yÓ˚ ̂ «˛ˆÏe §yÙy!çÜ˛ ̨ õ!Ó˚ˆÏÓˆÏ¢Ó˚ ~Ü˛ê˛y ôlydÜ˛ ≤ÃË˛yÓ xyˆÏSÈ– 1990

~Ó˚ ò¢ˆÏÜ˛Ó˚ ≤ÃÌÙ !òˆÏÜ˛ ~Ü˛ò° àˆÏÓ£ÏÜ˛ñ ˆò!áˆÏÎ˚!SÈˆÏ°l ˆÎ §ÙyˆÏçÓ˚ !l¡¨ xyˆÏÎ˚Ó˚ çlàˆÏîÓ˚ (Lowes quality)

Ù Ï̂ôƒ Ü˛ Ï̂°ç ̨õí Y̨Î˚yÓ˚ §Çáƒyñ í z̨Fã˛ xyÎ˚Ë%̨ _´ çlà Ï̂îÓ˚ (Highest quality) §Çáƒy ~Ü˛ÈüÈã˛ï%̨ Ì≈yÇ¢ñ xlƒ ~Ü˛!ê˛ à Ï̂Ó£ÏîyÎ˚

ˆòáy ÎyÎ˚ ÎyˆÏòÓ˚ ̂ Ó¢# ï˛Ó˚° xÌ≈ (Liquied money) xyˆÏSÈ ï˛yˆÏòÓ˚ Óy!í˛¸Ó˚ §hs˝yˆÏlÓ˚y ̨ õí˛¸yˆÏ¢yly ï˛Ìy xyˆÏÎ˚Ó˚ ̂ «˛ˆÏe

Ë˛y° Ê˛° Ü˛Ó˚ˆÏSÈ–

xyÙÓ˚y çy!l ̂ Îñ xyÎ˚ G §¡õˆÏòÓ˚ §ˆÏD !¢«˛yÓ˚ ~Ü˛ê˛y §¡õÜ≈˛ xyˆÏSÈ– Î!òG ~Ó˚ Óƒ!ï˛e´Ù °«˛ Ü˛Ó˚y ÎyÎ˚– xˆÏlÜ˛

ˆ«˛ˆÏe §Ùyç!ÓK˛yl#Ó˚y ~Ü˛!ê˛ àï˛yl%à!ï˛Ü˛ ôÓ˚î í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ó !§k˛yhs˝ @˝Ã•î Ü˛ˆÏÓ˚– !Ü˛v ÓyhflÏˆÏÓ ~•z ôÓ˚î (Pat-

tern) §Ü˛ˆÏ°Ó˚ ˆ«˛ˆÏe §ÙË˛yˆÏÓ ≤ÃˆÏÎyçƒ lyG •ˆÏï˛ ˛õyˆÏÓ˚–

í˛zòy•Ó˚î !•§yˆÏÓ Ó°y ÎyÎ˚ñ !¢«˛Ü˛àî SÈyeˆÏòÓ˚ˆÏÜ˛ ˆÜ˛yˆÏly ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ ˆòGÎ˚yÓ˚ §ÙÎ˚ àË˛#Ó˚Ë˛yˆÏÓ !ã˛hs˝y Ü˛Ó˚y Óy

xlƒ ˆÜ˛yˆÏly SÈyˆÏeÓ˚ í˛z_Ó˚ G Ùï˛yÙï˛ ˆÜ˛ !ÓˆÏŸ’£Ïî G !ÓhflÏy!Ó˚ï˛ Ü˛Ó˚yÓ˚ çlƒ í˛zÍ§y!•ï˛ Ü˛ˆÏÓ˚ ly– SÈye#ˆÏòÓ˚ ˆ«˛ˆÏe

§yôxÓ˚îï˛ §•Ùï˛ ˆ˛õy£Ïî Ü˛ˆÏÓ˚l– !¢«˛ˆÏÜ˛Ó˚ §ˆÏD SÈyeÈüÈSÈye#ˆÏòÓ˚ Ùï˛ !Ó!lÙˆÏÎ˚Ó˚ ˆ«˛ˆÏe SÈye G SÈye#ˆÏòÓ˚ xy°yòy

xy°yòy x!Ë˛K˛ï˛y ˆòáy ÎyÎ˚– §ÙyˆÏçÓ˚ ~•z ôÓ˚î (Pattern) §Ü˛ˆÏ° lyG ÙylˆÏï˛ ˛õyˆÏÓ˚ñ ÎyÓ˚y ~Ó˚ !ÓˆÏÓ˚y!ôï˛y Ü˛ˆÏÓ˚l

ˆ§=!° ï˛yˆÏòÓ˚ Óƒ!_´àï˛ x!Ë˛K˛ï˛yÓ˚ !Ë˛!_ˆÏï˛– ≤ÃÜ,˛!ï˛˛õˆÏ«˛ñ §yÙy!çÜ˛ àë˛l §Ü˛ˆÏ°Ó˚ ˆ«˛ˆÏe §ÙylË˛yˆÏÓ ≤ÃˆÏÎyçƒ
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lyG •ˆÏï˛ ˛õyˆÏÓ˚– ˆÜ˛yˆÏly ˆÜ˛yˆÏly Óƒ!_´Ó˚ ˆ«˛ˆÏe xy°yòy x!Ë˛K˛ï˛y ˆòáy ÎyÎ˚– ï˛Ó%G Ó°y ÎyÎ˚ ~•z (Pattern) ~Ü˛!ê˛

Î%!_´Î%_´ ~ÓÇ ~Ü˛çl §ÙyçÜ˛Ù≈#ˆÏÜ˛ !ò¢y ˆòáyˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚–

1.8 Ü˛lfiê˛ΔyQ ~ÓÇ ã˛°Ó˚y!¢Ó˚ ôyÓ˚îy (Concepts of Construct and Variable)

ôyÓ˚îy (Concept) !ÓÙ)ï≈˛ï˛y (Abstraction) ~Ó˚ í˛zß¨ï˛ï˛Ó˚ ˛õÎ≈yÎ˚ •ˆÏï˛ ˛õyˆÏÓ˚– !Ü˛v !Ü˛S%È ôyÓ˚îyñ ˆÎÙl Ùyl%ˆÏ£ÏÓ˚

Gçl !l!ò≈‹T ~ÓÇ Ó›àï˛– xyÓyÓ˚ !Ü˛S%È ôyÓ˚îyñ Ùyl%ˆÏ£ÏÓ˚ Óƒ!_´c !ÓÙ)ï≈˛ ~ÓÇ ò,!‹TˆÏàyã˛Ó˚ •Î˚ ly– Ü˛lfiê˛ΔyÜ˛ •° ~Ü˛!ê˛

!ÓÙ)ï≈˛ ôyÓ˚îyñ ˆÎ=!° ˆÜ˛yˆÏly âê˛ly Óƒyáƒy Ü˛Ó˚yÓ˚ çlƒ ÓySÈy•z Ü˛Ó˚y Óy ˜ï˛Ó˚# Ü˛Ó˚y •Î˚– Ü˛lfiê˛ΔyQ •° ~Ü˛!ê˛ §Ó˚° ôyÓ˚îy

ˆÎÙl Ùyl%ˆÏ£ÏÓ˚ Gçl– xˆÏlÜ˛ ˆ«˛ˆÏe Ü˛ï˛Ü˛=!° ôyÓ˚îyÓ˚ §Ùß∫Î˚ ˆÎÙl Ùyl%ˆÏ£ÏÓ˚ ˆÎyàyˆÏÎyˆÏàÓ˚ ò«˛ï˛y (Communi-

cation skill) ÎyÓ˚ ÙˆÏôƒ xhs˝Ë%≈˛_´ !Ó£ÏÎ˚=!° •°ñ ¢ˆÏ∑Ó˚ÈüÈË˛y[˛yÓ˚ (Vocabulary) ÓyÜ˛ƒàë˛l (Syntax)ñ Óylyl

(Spelling) •zï˛ƒy!ò– Gçl •° ~Ü˛Ùy!eÜ˛ xyÓ˚ñ ˆÎyàyˆÏÎyà ò«˛ï˛y •° Ó‡Ùy!eÜ˛ Ü˛lfiê˛ΔyQ Construct ~ÓÇ

ConceptsÈüÈ~Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ ˛õyÌ≈Ü˛ƒ xyˆÏSÈ– í˛zFã˛ ôyÓ˚yÓ˚ !ÓÙ)ï˛≈ï˛y •° Construct ~ÓÇ !l¡¨ ôyÓ˚yÓ˚ !ÓÙ)ï≈˛ï˛y •°

Concept ~•z ˛õyÌ≈Ü˛ƒ ˆÜ˛Ó°Ùye Ó‡Ùy!eÜ˛ Ü˛lfiê˛ΔyˆÏQÓ˚ ˆ«˛ˆÏe•z ≤Ãy§!DÜ˛ñ ~Ü˛Ùy!eÜ˛ ˆ«˛ˆÏe ~•z ˛õyÌ≈Ü˛ƒ flõ‹T •Î˚–

˜ÓK˛y!lÜ˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe Ü˛lfiê˛ΔyˆÏQÓ˚ ≤ÃˆÏÎ˚yˆÏàÓ˚ §ÙÎ˚ àˆÏÓ£ÏˆÏÜ˛Ó˚ñ ~Ó˚ §ÇK˛y xÌ≈ •zï˛ƒy!ò §¡õˆÏÜ≈˛ñ flõ‹T

ôyÓ˚îy ÌyÜ˛y òÓ˚Ü˛yÓ˚ñ ˆÎÙl Óƒ!_´Ó˚ xyÎ˚ ~Ü˛!ê˛ Ü˛lfiê˛ΔyQñ !Ü˛v xyÎ˚ñ Ùy!§Ü˛ •ˆÏï˛ ˛õyˆÏÓ˚ñ Óy!£Ï≈Ü˛ •ˆÏï˛ ˛õyˆÏÓ˚ñ Ü˛Ó˚Î%_´

Óy Ü˛Ó˚Ù%_´ xyÎ˚ •ˆÏï˛ ̨ õyˆÏÓ˚– xÌ≈yÍ §%!l!ò≈‹T Construct lÎ˚– Ü˛l‰fiê˛ΔyˆÏQÓ˚ ò%ÈüÈôÓ˚ˆÏlÓ˚ §ÇK˛y– x!Ë˛ôylàï˛ §ÇK˛y ~ÓÇ

≤ÃˆÏÎ˚yàÙ)°Ü˛ §ÇK˛y– x!Ë˛ôylàï˛ §ÇK˛yÓ˚ ˆ«˛ˆÏe §ÙyÌ≈Ü˛ ¢ˆÏ∑Ó˚ §y•yˆÏÎƒ ˆlGÎ˚y •Î˚– ˆÎÙl ÙˆÏlyË˛yÓ (Attitude)

ˆÜ˛ Ó°y ˆÎˆÏï˛ ˛õyˆÏÓ˚ fl∫Ë˛yÓ (Disposition) xl%Ë)̨ !ï˛ (Feeling) Óy ˆfl¨• (Affect) !•§yˆÏÓ– xyÓyÓ˚ ˆfl¨•ˆÏÜ˛•zñ

ÙˆÏlyË˛yÓ Ó°y ̂ ÎˆÏï˛ ̨ õyˆÏÓ˚– xÌ≈yÍñ ~Ü˛!ê˛ ¢ˆÏ∑Ó˚ §ÇK˛y Ó,_yÜ˛yˆÏÓ˚ §ÙyÌ≈Ü˛ ¢ˆÏ∑Ó˚ §y•yˆÏÎƒ §ÇK˛y!Î˚ï˛ Ü˛Ó˚y •ˆÏFSÈ– ~•z

ôÓ˚ˆÏlÓ˚ §ÇK˛y ˜ÓK˛y!lÜ˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe á%Ó ~Ü˛ê˛y ÓƒÓ•*ï˛ •Î˚ ly– ˜ÓK˛y!lÜ˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ≤ÃˆÏÎ˚yçl Ü˛yÎ≈Ü˛Ó˚#

§ÇK˛y (Operational definition)ÈüÈÓ˚ñ Ü˛yÎ≈Ü˛Ó˚# §ÇK˛yÓ˚ ˆ«˛ˆÏe ~Ü˛!ê˛ Ü˛lfiê˛ΔyQ !Ü˛Ë˛yˆÏÓñ ˆ§=!°Ó˚ ÓyhflÏÓ ˛õ!Ó˚Ùy˛õ

˛õyGÎ˚y ÎyÎ˚ñ ï˛y•z !°!˛õÓk˛ ÌyˆÏÜ˛– ˆÎÙl ï˛y˛õÙyey ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ˆ«˛ˆÏe xyÙyˆÏòÓ˚ !§k˛yhs˝ !lˆÏï˛ •Î˚ xyÙÓ˚y !Ü˛Ë˛yˆÏÓ

˛õ!Ó˚Ùy˛õ Ü˛Ó˚ñ ˆ§°!§Î˚y§ñ Ê˛yˆÏÓ˚l•y•zê˛ xÌÓy ˆÜ˛°!Ë˛l ˆflÒˆÏ°ñ xyÓ˚ xyÎ˚ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚ˆÏï˛ •ˆÏ°ñ !ë˛Ü˛ Ü˛Ó˚ˆÏï˛ •ˆÏÓñ

Ùy!§Ü˛ñ ly!Ü˛ Óy!£Ï≈Ü˛ xySÈñ Ü˛Ó˚Î%_´ xÌÓy Ü˛Ó˚ÈüÈÓ!•Ë)≈˛ï˛ xyÎ˚ñ Óƒ!_´àï˛ Óy ˛õy!Ó˚Óy!Ó˚Ü˛ xyÎ˚ !Ü˛S%È !Ü˛S%È– Ü˛lfiê˛ΔyQ

ˆÎÙlñ !¢«˛yñ Óƒ!_´cñ Ó%!k˛ •zï˛ƒy!òÓ˚ Ü˛yÎ≈Ü˛Ó˚# §ÇK˛y ˆòGÎ˚y á%Ó Ü˛!ë˛l–

Fig : 1.2 The Theoretical and emperical planes of research
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ˆÎ Ü˛l‰fiê˛ΔyQ=!°ñ !lˆÏçˆÏòÓ˚ ÙˆÏôƒ !Ó!lÙÎ˚ˆÏÎyàƒ ˆ§=!° •° ã˛°Ó˚y!¢ (Variables) ã˛° (Variables) •°ñ ˆÎ=!°Ó˚

˛õ!Ó˚Ùy˛õ ˛õ!Ó˚Óï≈˛l¢#°ñ åˆÓ¢# ˆÌˆÏÜ˛ Ü˛Ùñ ôlydÜ˛ ˆÌˆÏÜ˛ }îydÜ˛ •zï˛ƒy!òä x˛õÓ˚!òˆÏÜ˛ ˆÎÈüÈ§ÙhflÏ Ó˚y!¢Ó˚ Ùyl !fliÓ˚

ˆ§=!°ˆÏÜ˛ Ó°y •Î˚ ô &ÓÜ˛ (Constants)–

˜ÓK˛y!lÜ˛ àˆÏÓ£ÏîyÓ˚ ̂ «˛ˆÏeñ !ÓÙ)ï≈˛ Ó˚y!¢Ó˚ ÙˆÏôƒ ̂ ÎÈüÈ=!° ̨õ!Ó˚Ùy˛õˆÏÎyàƒñ ̂ §=!° •° Úã˛°Û (Variable) ̂ ÎˆÏ•ï%˛

!ÓÙ)ï≈˛ Ó˚y!¢=!° ̨õ!Ó˚Ùy˛õˆÏÎyàƒ lÎ˚ñ ï˛yÓ˚ !ÓÜ˛“ ̂ Ü˛yl Ó˚y!¢ ̂ Î=!° ̨õ!Ó˚Ùy˛õˆÏÎyàƒ ̂ §=!°ˆÏÜ˛ Úã˛°Û !•§yˆÏÓñ ̃ ÓK˛y!lÜ˛

àˆÏÓ£ÏîyÎ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ̂ ÎÙl ̂ Ü˛yˆÏly Óƒ!_´ Ó%!k˛ ̨õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚ IQ (Intelligent Quotuens) ~Ó˚ §y•yˆÏÎƒ–

~!ê˛ ~Ü˛!ê˛ §)ã˛Ü˛– IQ •° ~Ü˛!ê˛ Úã˛°Û Îyñ Ó%!k˛ lyÙÜ˛ñ Ü˛lfiê˛ΔyQ ˆÜ˛ ˛õ!Ó˚Ùy˛õ Ü˛ˆÏÓ˚– IQ, Ó%!k˛ §!ë˛Ü˛Ë˛yˆÏÓ ˛õ!Ó˚Ùy˛õ

Ü˛ˆÏÓ˚ !Ü˛lyñ ̂ §!ê˛ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ñ ̨õ!Ó˚Ùy˛õˆÏÜ˛Ó˚ xl%Ùyl ̨õk˛!ï˛ ~ÓÇ ò«˛ï˛yÓ˚ G˛õÓ˚ñ IQ ~Ó˚ ̨õ!Ó˚Ùy˛õ Ë˛y° Óy áyÓ˚y˛õ •ˆÏï˛

˛õyˆÏÓ˚– 2.1 !ã˛ˆÏe ˆòáyˆÏly •ˆÏÎ˚ˆÏSÈ ˆÎ ˜ÓK˛y!lÜ˛ àˆÏÓ£Ïîy ò%!ê˛ ï˛° (Plane) ÓÓ˚yÓÓ˚ •ˆÏÎ˚ ÌyˆÏÜ˛ñÈüüüÈ(Theoretical)

~ÓÇ (Emperical) Ü˛l‰fiê˛ΔyQ ˆòáyˆÏly •ˆÏÎ˚ˆÏSÈ Theoretical plane ÓÓ˚yÓÓ˚ ~ÓÇ Úã˛°Û Emperical plane ÓÓ˚yÓÓ˚–

≤ÃˆÏÎ˚yçl xl%§yˆÏÓ˚ Úã˛°Û ˆÜ˛ Ü˛ˆÏÎ˚Ü˛!ê˛ Ë˛yˆÏà Ë˛yà Ü˛Ó˚y •Î˚ÈüüüÈ!lË≈˛Ó˚¢#° ã˛° !lÎ˚sfÜ˛ fl∫yô#l ã˛°– Ùôƒ˛õsi#ñ

Ùôƒfliï˛yÜ˛yÓ˚# ~ÓÇ !lÎ˚sfÜ˛ ˆÎ ã˛°=!°ñ xlƒ ã˛° ˆÜ˛ Óƒyáƒy Ü˛ˆÏÓ˚ ï˛yˆÏÜ˛ Ó°y •° fl∫yô#l ã˛° ~ÓÇ ÎyˆÏÜ˛ Óƒyáƒy Ü˛ˆÏÓ˚

ï˛yˆÏÜ˛ Ó°y •Î˚ !lË≈˛Ó˚¢#° ã˛°– ˆÎÈüÈÓ˚y!¢=!°ñ fl∫yô#lÓ˚y!¢ myÓ˚y Óƒyáƒy Ü˛Ó˚y •Î˚ñ xyÓyÓ˚ !lË≈˛Ó˚¢#° Ó˚y!¢=!°ˆÏÜ˛G

Óƒyáƒy Ü˛ˆÏÓ˚ñ ˆ§=!° •°ñ Ùôƒfliï˛yÜ˛yÓ˚# ã˛°– ˆÎ Ó˚y!¢=!°ñ fl∫yô#l ~ÓÇ !lË≈˛Ó˚¢#° Ó˚y!¢ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ñ ˆ§=!°

Ùôƒ˛õsi# Ó˚y!¢– ˆÎÙlÈüüüÈxyÙÓ˚y Î!ò Ó!° ˆÓ!¢ Ó%!k˛ SÈyeÈüÈSÈye#ˆÏòÓ˚ !¢«˛yÓ˚ Ùyl í˛zß¨ï˛ Ü˛ˆÏÓ˚– ï˛ˆÏÓñ Ó%!k˛ •° fl∫yô#l

Ó˚y!¢ ~ÓÇ !¢«˛y •° !lË≈˛Ó˚¢#° Ó˚y!¢– xyÓ˚ G Ü˛ï˛Ü˛=!° Ó˚y!¢ xyˆÏSÈ ̂ Î=!° !l!ò≈‹T ̂ Ü˛yˆÏly ~Ü˛!ê˛ !lË≈˛Ó˚¢#° Ó˚y!¢ˆÏÜ˛

Óƒyáƒy Ü˛ˆÏÓ˚ lyñ ÓÓ˚Ç xˆÏlÜ˛=!° !lË≈˛Ó˚¢#° Ó˚y!¢ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ñ ˆ§=!°ˆÏÜ˛ Ó°y •Î˚ !lÎ˚sfÜ˛ ã˛°Ó˚y!¢ (Control

Variables)–

Fig : 1.3 A momological network of constructs

Fig : 1.2ÈüÈ~Ó˚ §y•yˆÏÎƒñ !Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ ã˛°ÈüÈÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ Óƒyáƒy Ü˛Ó˚y ÎyÎ˚– Î!ò Ó!°ñ Ó%!k˛ SÈyeˆÏòÓ˚ !¢«˛yÓ˚ §yÊ˛°ƒ

í˛zß¨Î˚ˆÏl §•yÎ˚ï˛y Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ Ó%!k˛Ó˚ ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ IQ •° fl∫yô#l Ó˚y!¢– ˆ§ˆÏ«˛ˆÏeñ !¢«˛yÓ˚ §yÊ˛°ƒ ˛õ!Ó˚Ùy˛õñ ˆÎÙl

Grade Pointñ !lË≈˛Ó˚¢#° Ó˚y!¢– Î!ò Ó!°ñ ˆÎñ !¢«˛yÓ˚ ÙyˆÏ˛õÓ˚ í˛z˛õÓ˚ Ó%!k˛Ó˚ ˆÎ ≤ÃË˛yÓñ ˆ§!ê˛ xyÓyÓ˚ SÈyˆÏeÓ˚ ≤ÃˆÏã˛‹Ty

(Effort) ~Ó˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ñ ï˛ˆÏÓñ ≤ÃˆÏã˛‹Ty Effort •° Ùôƒ˛õsi# ã˛°– ~ˆÏ«˛ˆÏe ÙˆÏl Ü˛Ó˚y ˆÎ SÈyˆÏeÓ˚ ≤ÃˆÏã˛‹Ty ˆÓ¢#

ï˛yÓ˚ !¢«˛yÓ˚ Ùylñ ÎyÓ˚ ≤ÃˆÏã˛‹Ty Ü˛Ùñ ï˛yÓ˚ ˆï˛ˆÏÜ˛ ˆÓ¢# •Î˚ñ xyÓyÓ˚ !¢«˛yÓ˚ §yÊ˛°ƒ Î!ò xyÎ˚ÈüÈí˛z˛õyç≈ˆÏlÓ˚ Ùy˛õÜ˛y!ë˛ •Î˚

ï˛ˆÏÓñ xyÎ˚ÈüÈí˛z˛õyç≈l •° !lË≈˛Ó˚¢#° Ó˚y!¢ ~ÓÇ !¢«˛yÓ˚ §yÊ˛°ƒ Ùôƒfliï˛yÜ˛yÓ˚# ã˛°– åÓ%!k˛ ~ÓÇ xyÎ˚ í˛z˛õyç≈ˆÏlÓ˚

Ùôƒfliï˛yÜ˛yÓ˚#ä §%ï˛Ó˚yÇ ã˛° Ó˚y!¢=!°Ó˚ ≤ÃÜ,˛!ï˛ ~ÓÇ ï˛yˆÏòÓ˚ ÙˆÏôƒ §¡õˆÏÜ≈˛Ó˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ !Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ ã˛°Ó˚y!¢

˛õyGÎ˚y ÎyÎ˚– ~•z §¡õÜ≈˛!ê˛ˆÏÜ˛•z Ó°y Momological Network–

Moderating varbaible

Effort

Intellegence Academic Earning
Acheivement Potential

Independent Moderaling Dependent
Variable Variable Variable
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1.9 àˆÏÓ£ÏîyÓ˚ ˜l!ï˛Ü˛ !Ó£ÏÎ˚ §Ù)• (Ethical Issues of Research)

l#!ï˛¢yflf (Ethics) •° !ë˛Ü˛ G Ë%˛ˆÏ°Ó˚ ÙˆÏôƒ ̃ l!ï˛Ü˛ ̨ õyÌ≈Ü˛ƒ– ï˛ˆÏÓ x˜Ïl!ï˛Ü˛ ÙyˆÏl•z !Ü˛v ̂ Óxy•zl# lÎ˚– Î!ò ~Ü˛çl

!ÓK˛yl# ÓƒÓ•yÓ˚ ˜l!ï˛Ü˛ ~ÓÇ xy•zˆÏlÓ˚ ÙˆÏôƒ ô)§Ó˚ xMÈ˛ˆÏ° (Grey zone) ˛õˆÏí˛¸– ï˛y•ˆÏ° !ï˛!l xy•zˆÏlÓ˚ ˆã˛yˆÏá ˆòy£Ï#

lÎ˚– !Ü˛v ï˛yÓ˚y Ü˛Ù≈ˆÏ«˛ˆÏe !ÓÓ˚*˛õ ≤ÃË˛yÓ ̨õˆÏí˛¸ñ ~Ùl!Ü˛ Ü˛Ù≈ˆÏ«˛e ̂ ÌˆÏÜ˛ Ó!•‹,Òï˛G •ˆÏï˛ ̨ õyˆÏÓ˚– §Ùyç Ü˛Ù≈ ~Ùl ~Ü˛!ê˛

Ü˛yçñ Îy §yÙy!çÜ˛ ~ÓÇ Ó˚yç˜Ïl!ï˛Ü˛ !Ó£ÏÎ˚=!°Ó˚ §ˆÏD §yÙO§ƒ ˆÓ˚ˆÏá àˆÏÓ£ÏÜ˛ˆÏòÓ˚ x!ôÜ˛yÓ˚ Ó˚«˛y Ü˛ˆÏÓ˚– !lÎ˚ÙyÓ°#

˜ï˛Ó˚#Ó˚ xˆÏlÜ˛ xyˆÏà ˆÌˆÏÜ˛•zñ §ÙyçÜ˛Ù≈#Ó˚y ˆ˛õ¢yàï˛ xyò¢≈ ˜l!ï˛Ü˛ï˛y §¡õˆÏÜ≈˛ §ˆÏã˛ï˛lñ ÎyˆÏï˛ §Ùyç Ü˛ˆÏÙ≈

xÇ¢@˝Ã•îÜ˛yÓ˚#ˆÏòÓ˚ fl∫yô#lï˛yñ ̨ õSÈˆÏ®Ó˚ fl∫yô#lï˛yˆÏÜ˛ ̂ Îyàƒ §¡øyl ̂ òGÎ˚y •°– ï˛ySÈyí˛¸y ̂ Ü˛yˆÏly !Ó£ÏÎ˚ !lˆÏÎ˚ Ü˛yç Ü˛Ó˚yÓ˚

§ÙÎ˚ Ü˛yˆÏçÓ˚ ˛õk˛!ï˛ñ Ü˛yˆÏçÓ˚ Ê˛°yÊ˛ˆÏ°Ó˚ @˝Ã•îˆÏÎyàƒï˛y •zï˛ƒy!ò !Ó£ÏÎ˚=!° §¡õˆÏÜ≈˛ §ÙƒÜ˛ K˛yl ÌyˆÏÜ˛– §yôyÓ˚îï˛ñ

§ÙyˆÏç !˛õ!SÈˆÏÎ˚ ˛õí˛¸y çlàîñ ˆÎÙlñ !l¡¨ÈüÈxyˆÏÎ˚Ó˚ Óƒ!_´ñ x!¢!«˛ï˛ Óy fl∫“ !¢!«˛ï˛ Ùyl%£Ïñ Ùyl!§Ü˛ Óy ¢yÓ˚#!Ó˚Ü˛Ë˛yˆÏÓ

!˛õ!SÈˆÏÎ˚ ˛õí˛¸y Ùyl%£ÏçˆÏlÓ˚ ˆ«˛ˆÏe §ÙyçÜ˛Ù≈#ˆÏòÓ˚ §çyà ˆÌˆÏÜ˛ Ü˛yç ã˛y°yˆÏï˛ •Î˚– §ÙyçÜ˛Ù≈#Ó˚y ï˛yˆÏòÓ˚ !¢«˛y G

Ü˛yˆÏçÓ˚ ˆ«˛ˆÏe ~•z §ÙhflÏ ˜l!ï˛Ü˛ !òÜ˛=!° =Ó˚&c §•Ü˛yˆÏÓ˚ !ÓˆÏÓã˛ly Ü˛Ó˚ˆÏÓ–

˜ÓK˛y!lÜ˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ˜l!ï˛Ü˛ !Ó£ÏÎ˚=!° xˆÏlÜ˛yÇˆÏ¢ñ àˆÏÓ£ÏˆÏÜ˛Ó˚ Óƒ!_´àï˛ Ó%!k˛Ù_y ~ÓÇ !lçò«˛ï˛y

=Ó˚&c˛õ)î≈ Ë)˛!ÙÜ˛y ˛õy°l Ü˛ˆÏÓ˚– ~ˆÏ«˛ˆÏe Ü˛ˆÏÎ˚Ü˛!ê˛ !Ó£ÏÎ˚ ÙyÌyÎ˚ Ó˚yáy òÓ˚Ü˛yÓ˚–

 ≤ÃÌÙï˛ ≠ ˜l!ï˛Ü˛ xyò¢≈àï˛ K˛yl ~ÓÇ @˝Ã•îˆÏÎyàƒï˛y !Ó!Ë˛ß¨ ˆòˆÏ¢ñ !Ó!Ë˛ß¨ §¡±òyˆÏÎ˚Ó˚ ÙˆÏôƒ !Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ •Î˚–

ï˛y•zñ Óƒ!_´àï˛ ò«˛ï˛y !ÓˆÏ¢£Ï Ë˛yˆÏÓ Ü˛yÎ≈Ü˛Ó˚#–

 !mï˛#Î˚ï˛ ≠ xyhs˝ç≈y!ï˛Ü˛ àˆÏÓ£ÏîyˆÏÜ˛ñ ôlï˛y!sfÜ˛ñ ≤Ã!ï˛ˆÏÎy!àï˛yÓ˚ §¡ø%á# •ˆÏ°ñ àˆÏÓ£ÏˆÏÜ˛Ó˚ í˛z˛õÓ˚ x!ôÜ˛ ã˛y˛õ §,!‹T

•Î˚– ˆ§ˆÏ«˛ˆÏe àˆÏÓ£ÏÜ˛ñ ï˛yÓ˚ !lçfl∫ !ÓˆÏÓÜ˛ G Ó%!k˛Ù_yÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚¢#° ÌyÜ˛ˆÏï˛ •ˆÏÓ–

 ï,˛ï˛#Î˚ï˛ ≠ xyÙÓ˚y çy!l Óï≈˛Ùyl §ÙˆÏÎ˚ñ ï˛Ìƒ xyòylÈüÈ≤Ãòylñ §%Ó˚«˛y •zï˛ƒy!òÓ˚ ˆ«˛ˆÏe ˆ§=!° Óƒy˛õÜ˛ x˛õÓƒÓ•yˆÏÓ˚

§%ˆÏÎyà Ó˚ˆÏÎ˚ˆÏSÈ– ï˛Ìƒ ã%˛!Ó˚ Ü˛ˆÏÓ˚ñ xˆÏlˆÏÜ˛ñ ≤Ãã%˛Ó˚ §%!Óôy ˆË˛yà Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ï˛y•z ï˛ˆÏÌƒÓ˚ §%Ó˚«˛yÓ˚ çlƒ ˆÜ˛Ó°Ùye

à Ï̂Ó£Ï̂ ÏÜ˛Ó˚ ò«˛ï˛yÓ˚ í z̨̨ õÓ˚ !lË≈̨ Ó˚ ly Ü˛ Ï̂Ó˚ ̂ Ü˛y Ï̂ly ≤Ã!¢!«˛ï˛ ~ÓÇ x!Ë˛K˛ï˛y §¡õß¨ ≤Ã!ï˛¤˛y Ï̂lÓ˚ §y•yÎƒ ̂ lGÎ˚y í z̨!ã˛ï˛–

1.10 ˜ÓK˛y!lÜ˛ à Ï̂Ó£ÏîyÓ˚ ˆ«˛ Ï̂e ˜l!ï˛Ü˛ l#!ï˛§Ù)• (Ethical Principles in Scientific

Validity)

 ˜ÓK˛y!lÜ˛ ˜Óôï˛y (Sceintific Validity) ≠ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ~ÙlË˛yˆÏÓ ˜ï˛Ó˚# Ü˛Ó˚ˆÏï˛ •ˆÏÓñ ÎyˆÏï˛ñ àˆÏÓ£Ïîy

§Çe´yhs˝ ˆÜ˛yˆÏly ≤ÃˆÏŸ¿Ó˚ ˆÓyôàÙƒ í˛z_Ó˚ ˛õyGÎ˚y ÎyÎ˚–

 §!ë˛Ü˛ !Ó£ÏÎ˚ !lÓ≈yã˛l (Fair Subject Selection) ≠ àˆÏÓ£ÏîyÎ˚ xÇ¢@˝Ã•îÜ˛yÓ˚#ˆÏòÓ˚ !lˆÏÎ˚yˆÏàÓ˚ ≤ÃyÌ!ÙÜ˛ !Ë˛!_

•°ñ àˆÏÓ£ÏîyÓ˚ ˜ÓK˛y!lÜ˛ °«˛ƒ˛õ)Ó˚îñ xlƒ ˆÜ˛yl !Ó£ÏÎ˚ =Ó˚&c ˛õyˆÏÓ ly–

 xl%Ü)˛° V%Ñ˛!Ü˛ÈüÈ°yË˛ xl%˛õyï˛ (Favourable risk-benefit ratio) ≠ àˆÏÓ£ÏîyÓ˚§ˆÏD §¡õ!Ü≈˛ï˛ ˆÎÈüÈˆÜ˛yˆÏly

Ü˛yˆÏçÓ˚ Ù)° í˛zˆÏj¢ƒ •° V%Ñ˛!Ü˛ G §Ù§ƒy Ü˛ÙyˆÏly ~ÓÇ §Ω˛yÓƒ §%!ÓôyÓ˚ §ˆÏÓ≈yFã˛Ü˛Ó˚î– ÎyˆÏï˛ñ §Ω˛yÓƒ §%!Óôyñ V%Ñ˛!Ü˛Ó˚

§Ùyl%˛õy!ï˛Ü˛ñ ~Ùl!Ü˛ V%Ñ˛!Ü˛Ó˚ ï%˛°lyÎ˚ x!ôÜ˛ •ˆÏï˛ ˛õyˆÏÓ˚–

 fl∫yô#l ̨õ%lÙ)≈°ƒyÎ˚l (Independent Reveiw) ≠ ̂ Ü˛y Ï̂ly fiê˛y!í˛ Ü˛Ó˚yÓ˚ xy Ï̂à ̨õ%lÙ)≈°ƒyÎ˚l ò Ï̂°Ó˚ §y•y Ï̂Îƒ !Ó Ï̂Óã˛ly

ò)Ó˚ Ü˛ˆÏÓ˚ ˆòáˆÏï˛ •ˆÏÓ ˆÎñ §Ù#«˛Ü˛àî !lÓ˚ˆÏ˛õ«˛ !Ü˛lyñ Óyñ àˆÏÓ£ÏîyÎ˚ xÇ¢@˝Ã•îÜ˛yÓ˚#ˆÏòÓ˚ fl∫yÌ≈ §%Ó˚!«˛ï˛ Ü˛Ó˚yÓ˚

!òÜ˛!ê˛G =Ó˚&c !òˆÏï˛ •ˆÏÓñ Ê˛°fl∫Ó˚*˛õ fiê˛y!í˛Ó˚ Ê˛°yÊ˛° ˜l!ï˛Ü˛ !òÜ˛ !òˆÏÎ˚ @˝Ã•îˆÏÎyàƒ •Î˚ ~ÓÇ Ùï˛!ÓˆÏÓ˚yˆÏôÓ˚

§Ω˛yÓly Ü˛Ù •Î˚–
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 K˛yï˛ §•Ùï˛ (Informed Constant) ≠ àˆÏÓ£ÏîyÎ˚ ÎyÓ˚y §Ω˛yÓƒ xÇ¢@˝Ã•îÜ˛yÓ˚#ñ ï˛yÓ˚y fl∫yô#lË˛yˆÏÓ !§k˛yhs˝ ̂ lˆÏÓ

ˆÎ ï˛yÓ˚y ~•z Ü˛y Ï̂ç xÇ¢@˝Ã•î Ü˛Ó˚̂ ÏÓñ ̂ §•z í ẑ̨ Ïj¢ƒ à Ï̂Ó£ÏîyÓ˚ !Ó£ÏÎ˚Ó› ï˛y Ï̂òÓ˚ çy!l Ï̂Î˚ !ò Ï̂ï˛ • Ï̂Ó–

(1) à Ï̂Ó£ÏîyÓ˚ í ẑ̨ Ïj¢ƒñ ̨õk˛!ï˛ñ V%Ñ̨ !Ü˛ñ §%!Óôy •zï˛ƒy!ò §!ë˛Ü˛Ë˛y Ï̂Ó çyly Ï̂ï˛ • Ï̂Ó–

(2) ~•z !Ó£ÏÎ˚=!° ï˛yÓ˚y §!ë˛Ü˛Ë˛yˆÏÓ Ó%V˛ˆÏÓñ ̂ Î ï˛yˆÏòÓ˚ G˛õÓ˚ !Ü˛Ó˚Ü˛Ù ≤ÃË˛yÓ ̨õí˛¸ˆÏÓ–

(3) ï˛yÓ˚y ̂ fl∫FSÈyÎ˚ ~•z Ü˛yˆÏç xÇ¢@˝Ã•î Ü˛Ó˚ˆÏÓ–

 §Ω˛yÓƒ ~ÓÇ l!ÌË%˛_´ !Ó£ÏˆÏÎ˚Ó˚ ≤Ã!ï˛ ◊k˛y (Respect for potential and enrolled subjects) ≠

ˆÎ Óƒ!_´ à Ï̂Ó£ÏîyÎ˚ xÇ¢@˝Ã• Ï̂î •zFS%ÈÜ˛ñ ï˛yÓ˚ ≤Ã!ï˛ ◊k˛y G §•yl%Ë)̨ !ï˛ ̂ òáy Ï̂ï˛– ̨õ%̂ ÏÓ˚y Ü˛Ù≈ÈüÈ˛õk˛!ï˛ Ï̂ï˛ ï˛y Ï̂òÓ˚ ÙÎ≈yòy

Ó˚«˛yÓ˚ !ò Ï̂Ü˛ lçÓ˚ Ó˚yá Ï̂ï˛ • Ï̂Ó–

!l¡¨!°!áï˛ !Ó£ÏÎ˚=!°Ó˚ ≤Ã!ï˛ lçÓ˚ Ó˚yáy ÓyN˛l#Î˚ÈüüüÈ

(i) Óƒ!_´àï˛ ̂ ày˛õl#Î˚ï˛y Ó˚«˛y Ü˛Ó˚y ~ÓÇ ̂ ày˛õl ï˛Ìƒ §%Ó˚!«˛ï˛y Ó˚yáy–

(ii) xÇ¢@˝Ã•îÜ˛yÓ˚# ï˛yÓ˚ !§k˛yˆÏhs˝Ó˚ ˛õ!Ó˚Óï≈˛l Ü˛Ó˚ˆÏï˛ ã˛y•zˆÏ° ï˛yˆÏÜ˛ §y•yÎƒ Ü˛Ó˚y– ˆ§ Î!ò ÙˆÏl Ü˛ˆÏÓ˚ ˆÎ ï˛yÓ˚ fl∫yˆÏÌ≈Ó˚

˛õ!Ó˚˛õsi# !Ü˛S%È •ˆÏFSÈñ ˆ§ ~•z Ü˛yç ˆÌˆÏÜ˛ §ˆÏÓ˚ òÑyí˛¸yˆÏï˛ ˛õyˆÏÓ˚–

(iii) àˆÏÓ£Ïîy ã˛°yÜ˛y°#l ˆÜ˛yˆÏly lï%˛l ï˛Ìƒ˛ ˛õyGÎ˚y ˆàˆÏ° ï˛yˆÏòÓ˚ çylyˆÏï˛ •ˆÏÓñ ÎyˆÏï˛ ï˛yÓ˚y V%Ñ˛!Ü˛ G °yË˛ !•§yˆÏÓ

Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

(iv) ï˛yˆÏòÓ˚ Ü˛°ƒyˆÏîÓ˚ !òÜ˛!ê˛ ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y òÓ˚Ü˛yÓ˚ñ Î!ò ï˛yˆÏòÓ˚ ÙˆÏï˛ñ Ùyl!§Ü˛ Óy ¢Ó˚#Ó˚ˆÏÜ˛ ˆÜ˛yˆÏly !Ó˛õÓ˚#ï˛

≤Ã!ï˛!e´Î˚y ˆòáy ÎyÎ˚– ï˛y•ˆÏ° §!ë˛Ü˛ ˛õòˆÏ«˛˛õ @˝Ã•îñ !ã˛!Ü˛Í§yÓ˚ ÓƒÓfliy Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

(v) àˆÏÓ£Ïîy ˆÌˆÏÜ˛ Îy çyly ˆà° ï˛yñ xÇ¢@˝Ã•îÜ˛yÓ˚#ˆÏòÓ˚ çylyˆÏï˛ •ˆÏÓ–

xl%Ùyl (Hypothesis) ≠

xl%Ùyl (Hypothesis) •°ñ ò%•z Óy ï˛yÓ˚ ˆÓ¢# ã˛°Ó˚y!¢Ó˚ ÙˆÏôƒ ˛õ)Ó≈yl%Ùy!lÜ˛ §¡õÜ≈˛ñ ã˛°Ó˚y!¢=!°Ó˚ ÙˆÏôƒ xyl%Ùy!lÜ˛

(Conjectural) §¡õÜ≈˛!ê˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚– §Ùyç!ÓK˛yˆÏlñ xl%ÙyˆÏlÓ˚ §y•yˆÏÎƒ ~Ü˛çl Ùyl%ˆÏ£ÏÓ˚ ÓƒÓ•yÓ˚ x˛õˆÏÓ˚Ó˚ í˛z˛õÓ˚

!Ü˛Ó˚*˛õ ≤ÃË˛yÓ ˆÊ˛ˆÏ° ˆ§ §¡õˆÏÜ≈˛ Ë˛!Ó£Ïƒmyî# Ü˛ˆÏÓ˚– àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ~•z ˛õ!Ó˚Óï≈˛l âˆÏê˛ñ fl∫yô#l ã˛°Ó˚y!¢Ó˚ Ü˛yÓ˚ˆÏîñ

ˆÎ!ê˛ˆÏÜ˛ Ó°y •Î˚ ÚÜ˛yÓ˚îÛ (Cause)– !lË≈˛Ó˚¢#° Ó˚y!¢Ó˚ !ã˛Ó˚˛õ!Ó˚Óï≈˛l âˆÏê˛ñ ï˛yˆÏÜ˛ Ó°y •Î˚ Ê˛° (Effect)–

í z̨òy•Ó˚îñ ̂ ÙÔ!°Ü˛ à Ï̂Ó£ÏîyÓ˚ ̂ «˛ Ï̂eñ à Ï̂Ó£ÏÜ˛Ó˚y Ùyl%̂ Ï£ÏÓ˚ !l!ò≈‹T !Ü˛S%È ÓƒÓ•y Ï̂Ó˚Ó˚ Ü˛yÓ˚̂ Ïî åfl∫yô#l Ó˚y!¢ä !lË≈̨ Ó˚¢#°

Ó˚y!¢Ó˚ !Ü˛ ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚Óï≈˛l âˆÏê˛ñ ˆ§!ê˛ ˛õÎ≈ˆÏÓ«˛î Ü˛ˆÏÓ˚ñ §ÙyˆÏç !°D åfl∫yô#l Ó˚y!¢ä !Ü˛Ë˛yˆÏÓ xyˆÏÎ˚Ó˚ å!lË≈˛Ó˚¢#°

Ó˚y!¢ä í˛z˛õÓ˚ ≤ÃË˛yÓ ˆÊ˛ˆÏ°– ˛õy!Ó˚Óy!Ó˚Ü˛ §y•zˆÏçÓ˚ G˛õÓ˚ ôˆÏÙ≈Ó˚ ≤ÃË˛yÓ– §yÙy!çÜ˛ ˆ◊î# !Ü˛Ë˛yˆÏÓñ !¢«˛yÓ˚ ÙylˆÏÜ˛

≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚–

 xl%ÙyˆÏlÓ˚ §y•yˆÏÎƒ ˆÜ˛yˆÏly §Ù§ƒyñ âê˛ly Óy ˛õÎ≈ˆÏÓ«˛î ˛õÓ˚#«˛y Ü˛Ó˚y ÎyÎ˚–

 àˆÏÓ£ÏîyÓ˚ §Ù§ƒyÓ˚ §ÙyôyˆÏlÓ˚ çlƒ ˆÜ˛yl xl%Ùyl í˛zˆÏj¢ƒñ ˛õ!Ó˚Ùyîàï˛ ~ÓÇ =îàlï˛ í˛zË˛Î˚ ≤ÃÜ˛yÓ˚ àˆÏÓ£Ïîy

˛õ!Ó˚ã˛y°ly Ü˛Ó˚y ÎyÎ˚–

 ˆÎ xl%ÙyˆÏlÓ˚ §y•yˆÏÎƒ Ü˛yÎ≈ÈüÈÜ˛yÓ˚î §¡õÜ≈˛ ≤Ã!ï˛¤˛y Ü˛Ó˚y •Î˚– ˆ§áyˆÏl Ü˛Ù˛õˆÏ«˛ ~Ü˛!ê˛ fl∫yô#l G ~Ü˛!ê˛ !lË≈˛Ó˚¢#°

Ó˚y!¢ ÌyÜ˛ˆÏÓ–

 ≤ÃˆÏÎ˚yçˆÏl àˆÏÓ£ÏÜ˛ fl∫yô#l Ó˚y!¢Ó˚ ÙyˆÏlÓ˚ ≤ÃˆÏÎ˚yçl#Î˚ ˛õ!Ó˚Óï≈˛l Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

 ~ê˛y ôˆÏÓ˚ ˆlGÎ˚y •Î˚ ˆÎñ !lË≈˛Ó˚¢#° Ùylñ fl∫yô#l Ó˚y!¢Ó˚ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ §ˆÏD ˛õ!Ó˚Ó!ï≈˛ï˛ •ˆÏÓ–
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xl%Ùyl Óy Hypothesis ò%!ê˛ Óy ï˛yÓ˚ ˆÓ¢# ã˛ˆÏ°Ó˚ ÙˆÏôƒ xyl%Ùy!lÜ˛ §¡õÜ≈˛ˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚– ~!ê˛ ˜ÓK˛y!lÜ˛

àˆÏÓ£Ïîy ˛õk˛!ï˛Ó˚ ~Ü˛!ê˛ =Ó˚&c˛õ)î≈ ˛õòˆÏ«˛˛õ– lï%˛l xl%Ùyl ˜ï˛Ó˚#Ó˚ çlƒ ˆÜ˛yˆÏly !l!ò≈‹T §ÇK˛y ˆl•z– !ÓK˛yl Óy

!ÓK˛yl#Ó˚ •z!ï˛•y§ ˛õÎ≈yˆÏ°yã˛ly Ü˛Ó˚ˆÏ° ˆòáy ÎyÎ˚ñ ÎyÓ˚ ˆÌˆÏÜ˛ ˆÜ˛yˆÏly âê˛lyÓ˚ §yˆÏ˛õˆÏ«˛ Óy !Ó˛õˆÏ«˛ Î%!_´ áyí˛¸y Ü˛Ó˚y

ÎyÎ˚– xl%Ùyl ˜ï˛Ó˚# Ü˛Ó˚yÓ˚ !l!ò≈‹T ˆÜ˛yˆÏly ˛õsiy ˆl•z– xÓˆÏÓ˚y•# (Deductive) ˛õk˛!ï˛ˆÏï˛ Î%!_´Ó˚ §y•yˆÏÎƒ ~Ü˛!ê˛

xl%Ùyl ̃ ï˛Ó˚# Ü˛Ó˚y •Î˚ ÎyÓ˚ §y•yˆÏÎƒ Ë˛!Ó£Ïƒmyî# Ü˛Ó˚y •Î˚ ~ÓÇ ̂ §!ê˛ ̨ õÓ˚#«˛yÓ˚ §y•yˆÏÎƒ ≤ÃÙyîˆÏÎyàƒ– Î!ò ̨ õÓ˚#«˛yÓ˚ Ê˛°

xl%§yˆÏÓ˚ xl%Ùyl ly ˆÙˆÏ°ñ ï˛y•ˆÏ° xl%Ùyl!ê˛ Óy!ï˛° ˆây£Ïîy Ü˛Ó˚y •Î˚– Î!ò ˛õÓ˚#«˛yÓ˚ Ê˛°yÊ˛°ñ xl%Ùyl!ê˛ˆÏÜ˛ §ï˛ƒ

≤ÃÙyî Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ ~!ê˛ @˝Ã•î Ü˛Ó˚y •Î˚– ï˛Ìy!˛õ ~!ê˛ xyˆÏÓ˚y ˛õÓ˚#«˛y Ü˛Ó˚y •Î˚–

1.11 àˆÏÓ£Ïîy ˛õk˛!ï˛Ó˚ ôy˛õ§Ù)• (Steps in the Process of Research)

§Ù§ƒy !lÓ≈yã˛l (Problem Selection) ≠

ˆÜ˛yˆÏly àˆÏÓ£Ïîy Ü˛yÎ≈ ã˛y°% Ü˛Ó˚yÓ˚ ≤ÃÌÙ ôy˛õ •° §Ù§ƒy !lÓ≈yã˛l– ~!ê˛ ˛õ)Ó≈ÈüÈ!lÓ≈y!ã˛ï˛ ˆÜ˛yˆÏly §Ù§ƒyG •ˆÏï˛ ˛õyˆÏÓ˚ñ

ˆÎ=!°Ó˚ xyˆÏÓ˚y àË˛#Ó˚ xl%§¶˛yl ≤ÃˆÏÎ˚yçlñ §Ù§ƒy !lÓ≈yã˛ˆÏlÓ˚ çlƒ Ü˛yÙƒ ˆÜ˛yˆÏly âê˛lyñ xyã˛Ó˚î Óy !Ó£ÏˆÏÎ˚Ó˚ §ˆÏD

§¡õ!Ü≈˛ï˛ ~Ü˛ Óy ~Ü˛!ôÜ˛ ≤ÃŸ¿ ˜ï˛Ó˚# Ü˛Ó˚ˆÏï˛ •ˆÏÓ– ≤ÃŸ¿=!° §Ù§ƒyÓ˚ §ˆÏD §%!l!ò≈‹T §¡õÜ≈˛ ÌyÜ˛ˆÏï˛ •ˆÏÓ– àˆÏÓ£ÏîyÓ˚

≤ÃŸ¿=!°Ó˚ ≤ÃÜ,˛!ï˛ •ˆÏÓ !Ü˛ñ ̂ Ü˛lñ !Ü˛Ë˛yˆÏÓñ Ü˛álñÉÉÉ~SÈyí˛¸y ≤ÃŸ¿=!°Ó˚ ÎyˆÏï˛ ̂ Ó¢#Ó˚Ë˛yà çlàîˆÏÜ˛ xy◊Î˚ Ü˛ˆÏÓ˚ ̂ §!òˆÏÜ˛

ˆáÎ˚y° Ó˚yáˆÏï˛ •ˆÏÓ– xlƒÌyÎ˚ àˆÏÓ£ÏîyÓ˚ í˛z˛õˆÏÎy!àï˛yG Ü˛Ù •ˆÏÓ– àˆÏÓ£ÏîyÓ˚ !mï˛#Î˚ ôy˛õ •° §y!•ï˛ƒ ˛˛õ%lÙ)≈°ƒyÎ˚î

(Leterature Reveiw) §y!•ï˛ƒ ˛õ%lÙ)≈°ƒyÎ˚ˆÏîÓ˚ í˛zˆÏj¢ƒ !ï˛l!ê˛ÈüüüÈ

Exploration Research Literature Theory
Questions Reviews

Research Operation Research Sampling
Design Lization Method Strategy

Research proposal

Pilot testing

Research Data collection
Execution

Data Analysis

Research Report
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(1) àˆÏÓ£ÏîyÓ˚ çlƒ !lÓ≈y!ã˛ï˛ !Ó£ÏÎ˚ §¡õˆÏÜ≈˛ ≤Ãã˛!°ï˛ K˛yl G ôyÓ˚îy §¡õˆÏÜ≈˛ xÓ!•ï˛ •GÎ˚y–

(2) =Ó˚&c˛õ)î≈ ˆ°áÜ˛ñ ≤ÃÓ¶˛ñ ï˛_¥ñ Ê˛°yÊ˛° !ã˛!•´ï˛ Ü˛Ó˚y–

(3) à Ï̂Ó£ÏîyÓ˚ !Ó£Ï̂ ÏÎ˚≤ÃyÆ K˛y Ï̂lÓ˚ Ù Ï̂ôƒ ̂ Ü˛yl ÊÑ̨ yÜ˛ ÌxÜ˛ Ï̂° ̂ §!ê˛ !ã˛!•´ï˛ Ü˛Ó˚y–

xyô%!lÜ˛Ü˛y Ï̂°ñ Ü˛!¡õí z̨ê˛y Ï̂Ó˚Ó˚ §y•y Ï̂Îƒ Keyword ~Ó˚ ÓƒÓ•y Ï̂Ó˚Ó˚ ÙyôƒÙ xl°y•zl ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y •Î˚– ~•zË˛y Ï̂Ó

≤ÃˆÏÎ˚yçl#Î˚ Article Óy Ó˚ã˛ly ~Ü˛!ê˛ !l!ò≈‹T ï˛y!°Ü˛y ˜ï˛Ó˚# Ü˛Ó˚y •Î˚– ˛õˆÏÓ˚ àˆÏÓ£ÏÜ˛ ≤ÃˆÏÎ˚yçlÙˆÏï˛y Article §¡õˆÏÜ≈˛

!ÓhflÏy!Ó˚ï˛ ˛õí˛¸yˆÏ¢yly Ü˛ˆÏÓ˚≤ÃˆÏÎ˚yçl#Î˚ !Ó£ÏÎ˚=!° !°!˛õÓk˛ Ü˛ˆÏÓ˚– ~•z !°!˛õÓk˛Ü˛Ó˚î xˆÏlÜ˛ í˛z˛õyˆÏÎ˚ •ˆÏï˛ ˛õyˆÏÓ˚ñ ˆÎÙl

ˆê˛!Ó°ñ Ùƒy!ê˛Δ: •zï˛ƒy!ò– §!ë˛Ü˛Ë˛yˆÏÓ §y!•ˆÏï˛ƒ ˛õ%lÙ)≈°ƒyÎ˚î Ü˛Ó˚ˆÏ° àˆÏÓ£ÏÜ˛ Ù)° àˆÏÓ£Ïîy ≤ÃŸ¿=!° §¡õˆÏÜ≈˛ !ÓhflÏy!Ó˚ï˛

K˛yl °yË˛ Ü˛ˆÏÓ˚– ˆ§•z ≤ÃŸ¿=!°Ó˚ §!ë˛Ü˛ í˛z_Ó˚ ly ˛õyGÎ˚y ˆàˆÏ° ˛õ%lÓ˚yÎ˚ !ÓˆÏÓã˛lyÓ˚ ÙˆÏôƒ Ó˚yáˆÏÓ– ˛õ%lÙ)≈°ƒyÎ˚ˆÏîÓ˚

Ùyôƒ Ï̂Ù lï%̨ l ̂ Ü˛y Ï̂ly à Ï̂Ó£Ïîy ≤Ã Ï̂Ÿ¿Ó˚ ̂ áÑyç ̨õyGÎ˚y ̂ Î Ï̂ï˛ ̨õy Ï̂Ó˚ ̂ Î=!° à Ï̂Ó£ÏîyÓ˚ l:yÎ˚ xhs˝Ë%≈̨ _´ Ü˛Ó˚y •Î˚– !Ó˚!Ë˛í z̨ÈüÈ~Ó˚

ÙyôƒˆÏÙ Ü˛y!A«˛ï˛ ≤ÃŸ¿=!°Ó˚ §Ω˛yÓƒ í˛z_Ó˚G ˛õyGÎ˚y ÎyÎ˚ ~ÓÇ ˛õ)ˆÏÓ≈ ÓƒÓ•*ï˛ ï˛_¥=!° !ã˛!•´ï˛ Ü˛Ó˚y ÎyÎ˚–

ï,̨ ï˛#Î˚ ôy˛õ •° ï˛ Ï̂_¥Ó˚ ̨õÓ˚#«˛y– ~Ó˚Ù)° í ẑ̨ Ïj¢ƒ •° ~Ü˛ Óy ~Ü˛y•zOòÜ˛ ï˛_¥ !ã˛!•´ï˛ Ü˛Ó˚y Îy Ï̂ï˛ à Ï̂Ó£Ïîy ≤ÃŸ¿=!°Ó˚

§!ë˛Ü˛ §Ùyôyl ˛õyGÎ˚y ÎyÎ˚– §y!•ï˛ƒ !Ó˚!Ë˛í˛zÈüÈ~Ó˚ ˆ«˛ˆÏe àˆÏÓ£ÏîyÓ˚ !Ó£ÏÎ˚Óy âê˛ly §ˆÏD §¡õÜ≈˛Î%_´ ˆÓ¢ !Ü˛S%È ôyÓ˚îy Óy

Ü˛lfiê˛ΔyQ Óyò ˛õˆÏí˛¸ ˆÎˆÏï˛G ˛õyˆÏÓ˚– !Ü˛S%È ï˛ˆÏ_¥Ó˚ ˛õÓ˚#«˛yÓ˚ ˆ§•z !Ó£ÏÎ˚=!°Ó˚ §!ë˛Ü˛ Ù)°ƒyÎ˚î §Ω˛Ó– Ü˛yÎ≈Ü˛Ó˚# àˆÏÓ£ÏîyÓ˚

ˆ«˛ Ï̂e ï˛ Ï̂_¥Ó˚ §y•y Ï̂Îƒ Î%!_´@˝Ãy•ƒ xl%Ùyl ̃ ï˛Ó˚# Ü˛Ó˚y •Î˚ñ ̂ §•z xl%Ùyl Ï̂Ü˛ ÓyhflÏ̂ ÏÓÓ˚ !Ë˛!_ Ï̂ï˛ ̨õÓ˚#«˛y Ü˛Ó˚y •Î˚– ÓyhflÏ!ÓÜ˛ñ

§Ó ï˛_¥ñ §Ó §yÙy!çÜ˛ âê˛lyˆÏÜ˛ §!ë˛Ü˛Ë˛yˆÏÓ Óƒyáƒy Ü˛Ó˚ˆÏï˛˛õyˆÏÓ˚ lyñ §%ï˛Ó˚yÇ ï˛_¥ !lÓ≈yã˛l §!ë˛Ü˛ •GÎ˚y òÓ˚Ü˛yÓ˚ñ ÎyˆÏï˛

!lô≈y!Ó˚ï˛ §Ù§ƒyÓ˚ §Ùyôyl §Ω˛Ó •Î˚–

1.12 à Ï̂Ó£ÏîyÓ̊ l:y !lÓ≈yã˛l ~ÓÇ ≤Ã›!ï˛ (Selection and Formulation of Research Design)

àˆÏÓ£Ïîy ≤Ã!e´Î˚yÓ˚ ˛õÓ˚Óï≈˛# ôy˛õ •° àˆÏÓ£ÏîyÓ˚ l:y ≤Ã›!ï˛– ≤ÃÌˆÏÙñ àˆÏÓ£ÏîyÓ˚ ≤ÃŸ¿=!° §!ë˛Ü˛ í˛z_Ó˚ ˛õyGÎ˚yÓ˚ çlƒ

ˆÎÈüÈ§ÙhflÏ Ü˛yÎ≈Ó°# @˝Ã•î Ü˛Ó˚y òÓ˚Ü˛yÓ˚ ï˛yÓ˚ ~Ü˛!ê˛ l#°ÈüÈl:y (Blueprint) ˜ï˛Ó˚# Ü˛Ó˚y •Î˚ ~Ó˚ xhs˝Ë%≈˛_´ !Ó£ÏÎ˚=!° •°

àˆÏÓ£Ïîy ˛õk˛!ï˛ !lÓ≈yã˛lñ §!ë˛Ü˛ lÙ%lyÈüÈã˛Î˚l ˛õk˛!ï˛ í˛zqyÓl ~ÓÇ í˛z˛õÎ%_´ Ü˛lfiê˛ΔyQ ˜ï˛!Ó˚ Ü˛Ó˚yñÈüüüÈ

àˆÏÓ£ÏîyÓ˚ l:y ≤Ã!e´Î˚yÜ˛Ó˚ˆÏîÓ˚ ~Ü˛!ê˛ =Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ •° !ÓÙ)ï≈˛ ã˛°=!°ˆÏÜ˛ Ü˛yÎ≈Ü˛Ó˚# Ü˛ˆÏÓ˚ ˆï˛y°yñ xˆÏlÜ˛ ã˛°

xyˆÏSÈñ ˆÎÙlñ Ü%˛§ÇflÒyÓ˚ñ !Ó!FSÈß¨ï˛yñ í˛zòyÓ˚ï˛y •zï˛ƒy!ò ˆÎ=!° §!ë˛Ü˛ §ÇK˛y !lÓ˚*˛õî Ü˛Ó˚y á%Ó•z Ü˛!ë˛l– Ü˛yÎ≈Ü˛Ó˚î

(Operationalisation) Ü˛Ó˚yÓ˚ ≤ÃÌÙ ôy˛õ •° !ÓÙ)ï≈˛ ôyÓ˚îy=!° Ü˛yÎ≈Ü˛Ó˚# §ÇK˛y !lô≈yÓ˚î Ü˛Ó˚y– ï˛yÓ˚˛õÓ˚ñ ~Ü˛çl

àˆÏÓ£ÏÜ˛ !Ó!Ë˛ß¨ ̨ õeÈüÈ˛õ!eÜ˛y ̂ ÌˆÏÜ˛ ~•z ôyÓ˚îy=!° §¡õˆÏÜ≈˛ ≤Ãã˛!°ï˛ ôyÓ˚îy=!° §¡õˆÏÜ≈˛ K˛yl °yË˛ Ü˛Ó˚ˆÏÓ ~ÓÇ §Ω˛yÓƒ

!ÓÜ˛“ G í˛zß¨ï˛ ˛õ!Ó˚Ùy˛õ ˜ï˛Ó˚# Ü˛Ó˚ˆÏÓ– Î!ò ˆÜ˛yˆÏly í˛z˛õÎ%_´ ˛õ!Ó˚Ùy˛õ ly ÌyˆÏÜ˛ñ ï˛ˆÏÓ !ï˛!l lï%˛l ˛õk˛!ï˛ í˛zqyÓl

Ü˛Ó˚ˆÏÓ– ~•z ̨õk˛!ï˛!ê˛ ̂ Ó¢ Ü˛‹T§yôƒ G §ÙÎ˚§yôƒñ Ü˛yÓ˚î ̨õ%ˆÏÓ˚y ≤Ã!e´Î˚yÓ˚ ÙˆÏôƒ ÓyÓ˚ÇÓyÓ˚ ̨õÓ˚#«˛y G ̨õ!Ó˚ÙyˆÏ˛õÓ˚ ≤ÃˆÏÎ˚yçl

•Î˚ñ ï˛yÓ˚˛õÓ˚ àˆÏÓ£ÏˆÏÜ˛Ó˚ Ü˛yç •° àˆÏÓ£ÏîyÓ˚ ≤ÃŸ¿=!°Ó˚ §ÙyôyˆÏlÓ˚ çlƒ §!ë˛Ü˛ !l!ò≈‹T ˛õk˛!ï˛ xÓ°¡∫l Ü˛ˆÏÓ˚ ï˛Ìƒ

§Ç@˝Ã• Ü˛Ó˚y– ~•z ˛õk˛!ï˛=!° í˛zË˛Î˚ ≤ÃÜ˛yÓ˚ •ˆÏï˛ ˛õyˆÏÓ˚ñ ˆÎÙl ˛õ!Ó˚Ùyîàï˛ å˛õÓ˚#«˛yñ §Ù#«˛y •zï˛ƒy!òä G =îàï˛

åˆÎÙlÈüüüÈÓƒ!_´ àˆÏÓ£Ïîyñ Ü˛Ù≈ àˆÏÓ£Ïîy •zï˛ƒy!òä xyÓyÓ˚ ò%!ê˛ ˛õk˛!ï˛Ó˚ §Ùß∫Î˚ Ü˛ˆÏÓ˚G Ü˛yç Ü˛Ó˚ˆÏï˛ •ˆÏï˛ ˛õyˆÏÓ˚– §Ù#«˛yÓ˚

xyÓyÓ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ ˛õk˛!ï˛ ≤Ãã˛!°ï˛ xyˆÏSÈÈüüüÈí˛yÜ˛ˆÏÎyˆÏàñ ò)Ó˚Ë˛yˆÏ£ÏÓ˚ ÙyôƒÙñ GˆÏÎ˚Ó §yˆÏË≈˛ •zï˛ƒy!ò– ˆÜ˛yˆÏly ˆÜ˛yˆÏly ç!ê˛°

~ÓÇ x!l!Ÿã˛ï˛ !Ó£ÏˆÏÎ˚Ó˚ ˆ«˛ˆÏe Ó‡Ùy!eÜ˛ ˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

àˆÏÓ£ÏÜ˛àîˆÏÜ˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˆ«˛ˆÏe çlàîñ ÎyˆÏòÓ˚ ˆÌˆÏÜ˛ ï˛Ìƒ §Çà,•#ï˛ •ˆÏÓñ !lÓ≈yã˛ˆÏlÓ˚ ˆ«˛ˆÏeG §ˆÏã˛ï˛l

ÌyÜ˛ˆÏï˛ •Î˚– ~ÓÇ lÙ%lyÓ˚ ã˛Î˚l ˛õk˛!ï˛ G =Ó˚&c˛õ)î≈ Ë)˛!ÙÜ˛y ˛õy°l Ü˛ˆÏÓ˚– ˆÜ˛yˆÏly í˛zÍ˛õyòl ≤Ã!ï˛¤˛yˆÏl §Ù#«˛y ã˛y°yˆÏï˛
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ˆàˆÏ° xyˆÏà !ë˛Ü˛ Ü˛Ó˚ˆÏï˛ •ˆÏÓñ Ü˛yÓ˚ ˆÌˆÏÜ˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚ˆÏÓñÈüüüÈÓƒ!_´ñ ≤Ã!ï˛¤˛ylñ ly!Ü˛ ≤Ã!ï˛¤˛yˆÏlÓ˚ ÙˆÏôƒ ˆÜ˛yˆÏly

◊ÙÈüÈò°– lÙ%ly ˛õk˛!ï˛ !lÓ≈yã˛ˆÏlÓ˚ ˆ«˛ˆÏe ÙyÌyÎ˚ Ó˚yáˆÏï˛ •ˆÏÓ ÎyˆÏï˛ ˆÜ˛yl ˛õ«˛˛õy!ï˛c ly •Î˚–

ï˛Ìƒ §Ç@˝Ã• (Data Collection) ≠

ï˛Ìƒ •° ã˛°Ó˚y!¢Ó˚ ̨õ!Ó˚Ùyîàï˛ Óy =îàï˛ Ùyl– ï˛Ìƒ •° ≤ÃyÌ!ÙÜ˛ !Ó£ÏÎ˚ñ ÎyÓ˚ §y•y Ï̂Îƒ xlƒylƒ ̨õ!Ó˚Ùy˛õ Óy !Ó Ï̂Ÿ’£ÏîydÜ˛

Ü˛yçÜ˛Ó˚y ÎyÎ˚– ï˛Ìƒ lyly ôÓ˚ˆÏlÓ˚ •ˆÏï˛ ˛õyˆÏÓ˚ñ §Çáƒyñ SÈ!Óñ âê˛lyñ ôyÓ˚îyñ !ã˛e •zï˛ƒy!ò– ÷ô%Ùye §Çà,•#ï˛ ï˛ˆÏÌƒÓ˚

ˆÜ˛yˆÏly xÌ≈ ˆl•z– ~•z ï˛Ìƒ=!°Ó˚ ≤Ã!e´Î˚yÜ˛Ó˚î ~ÓÇ !ÓˆÏŸ’£ÏˆÏîÓ˚ ÙyôƒˆÏÙ•z àˆÏÓ£ÏˆÏÜ˛Ó˚ í˛zˆÏj¢ƒ §y!ôï˛ •Î˚– í˛zÍˆÏ§Ó˚

!òÜ˛ ˆÌˆÏÜ˛ ï˛Ìƒ=!°ˆÏÜ˛ ò%•zË˛yˆÏà Ë˛yà Ü˛Ó˚y ÎyÎ˚ÈüüüÈ≤ÃyÌ!ÙÜ˛ (Primary) ~ÓÇ Ùyôƒ!ÙÜ˛ (Secondary)–

 ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ (Primary Data) ≠ ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ •° xy§° ï˛Ìƒ ˆÎ=!° ~Ü˛çl xl%§¶˛ylÜ˛yÓ˚# xl%§¶˛yl

ˆ«˛e ˆÌˆÏÜ˛ñ !ÓˆÏ¢£Ï ˆÜ˛yl í˛zˆÏj¢ƒ §Ó˚y§!Ó˚ §Ç@˝Ã• Ü˛ˆÏÓ˚– xÌ≈yÍ Ù)° í˛zÍ§ ˆÌˆÏÜ˛ §Çà,•#ï˛ ï˛Ìƒ=!° •° ≤ÃyÌ!ÙÜ˛

ï˛Ìƒ–

 Ùyôƒ!ÙÜ˛ ï˛Ìƒ (Secondary Data) ≠ ˆÎ §ÙhflÏ ï˛Ìƒ xyˆÏà ˆÜ˛í˛z !ÓˆÏ¢£Ï í˛zˆÏj¢ƒ §Ç@˝Ã• Ü˛ˆÏÓ˚ˆÏSÈ ~ÓÇ ˛õˆÏÓ˚

xlƒçl ï˛yÓ˚ ˆÜ˛yˆÏly í˛zˆÏj¢ƒ §yôˆÏlÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚– ˆ§=!° •° Ùyôƒ!ÙÜ˛ ï˛Ìƒñ Ùyôƒ!ÙÜ˛ ï˛Ìƒ Ù)° í˛zÍ§

ˆÌˆÏÜ˛ §Çà,•#ï˛ lÎ˚– xÌ≈yÍ ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ=!° xlƒ ˆÜ˛í˛z xlƒ í˛zˆÏj¢ƒ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏ° ˆ§!ê˛ˆÏÜ˛ñ Ùyôƒ!ÙÜ˛ ï˛Ìƒ

Ó°y •Î˚–

 §Ù#«˛y (Survey) ≠ §Ù#«˛yñ §Ùyç!ÓK˛ylñ ÓƒÓfliy˛õlyñ ÓyçyÓ˚Ë˛yï˛Ü˛Ó˚î ~ÓÇ ÙˆÏly!ÓK˛yˆÏlÓ˚ ˆ«˛ˆÏe Óƒy˛õÜ˛

ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– §Ù#«˛yÓ˚ xˆÏlÜ˛=!° ˛õk˛!ï˛ xyˆÏSÈ–

 ≤ÃŸ¿Ùy° (Questionaire) ≠ ≤ÃŸ¿Ùy°y •° Ü˛ï˛Ü˛=!° ≤Ã Ï̂Ÿ¿Ó˚ ~Ü˛!ê˛ ï˛y!°Ü˛y ~•z ≤ÃŸ¿=!° Ù%_´ÈüÈ≤Ãyhs˝ Óy Ók˛ÈüÈ≤Ãyhs˝

˛õk˛!ï˛ ~•z §Ù#«˛y !Ó!Ë˛ß¨ ˛õk˛!ï˛ˆÏï˛ §¡õß¨ Ü˛Ó˚y ÎyÎ˚ÈüüüÈò)Ó˚Ë˛y£Ïñ í˛yÜ˛ñ §Ó˚y§!Ó˚ çlàˆÏîÓ˚ ≤Ã!ï˛!e´Î˚yñ •zÈüÈˆÙ°ñ

Ê˛ƒy: •zï˛ƒy!ò–

 §y«˛yÍÜ˛yÓ˚ (Interview) ≠ §y«˛yÍÜ˛yÓ˚ •° í˛z_Ó˚òyï˛yÓ˚ §ˆÏD §Ó˚y§!Ó˚ Ü˛ÌyÓyï≈˛yñ ~•z ˛õk˛!ï˛!ê˛ ô#Ó˚à!ï˛§¡õß¨ñ

ÓƒÎ˚Ó‡° ~ÓÇ §ÙÎ˚ §yˆÏ˛õ«˛– ~ˆÏ«˛ˆÏe í˛z_Ó˚òyï˛yˆÏÜ˛ ï˛yÓ˚ !l!ò≈‹T Ü˛yç ̂ SÈˆÏí˛¸ §y«˛yˆÏï˛ xÇ¢@˝Ã•î Ü˛Ó˚ˆÏï˛ •Î˚– !Ü˛v

~•z ˛õk˛!ï˛ˆÏï˛ ˆÜ˛yˆÏly ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ àË˛#Ó˚Ë˛yˆÏÓ xyˆÏ°yã˛ly Ü˛Ó˚y §Ω˛Ó •Î˚–

 ˛õÎ≈ˆÏÓ«˛î (Observation) ≠ ˛õÎ≈ˆÏÓ«˛î ˛õk˛!ï˛ˆÏï˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ çlƒ ˆÜ˛yˆÏly Óƒ!_´ˆÏÜ˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ÙyôƒˆÏÙ

ï˛yÓ˚ Ü˛yçÈüÈÜ˛Ù≈ñ ÓƒÓ•yÓ˚ •zï˛ƒy!ò §¡õˆÏÜ≈˛ K˛yl °yË˛ Ü˛Ó˚y •Î˚– ~ˆÏ«˛ˆÏe ˙ Óƒ!_´ˆÏÜ˛ çylyˆÏly ˆÎˆÏï˛ ˛õyˆÏÓ˚ xyÓyÓ˚

lyG çylyˆÏly •ˆÏï˛ ˛õyˆÏÓ˚– ~•z Ü˛yç!ê˛ ≤ÃyÜ,˛!ï˛Ü˛ ˛õ!Ó˚ˆÏÓˆÏ¢ Óy Ü,˛!eÙ ˛õ!Ó˚ˆÏÓˆÏ¢ ˛õ!Ó˚ã˛y!°ï˛ •ˆÏï˛ ˛õyˆÏÓ˚–

≤ÃyÌ!ÙÜ˛ ï˛ Ï̂_¥Ó˚ §%!Óôy§Ù)• (Advantages of Primary Data) ≠

(i) Ë˛y°Ë˛yˆÏÓ ï˛ˆÏÌƒÓ˚ Óƒyáƒy Ü˛Ó˚y ÎyÎ˚–

(ii) Ü˛y!A«˛ï˛ !Ó£ÏÎ˚=!°Ó˚ §!ë˛Ü˛ ÓƒÓ•yÓ˚–

(iii) ï˛ˆÏÌƒÓ˚ §%ò«˛ ÓƒÓ•yÓ˚–

(iv) §!ë˛Ü˛ ï˛ˆÏÌƒÓ˚ ˆçyàyl–

(v) §%!l!ò≈‹T àˆÏÓ£Ïîy !Ó£ÏÎ˚ˆÏÜ˛ !ã˛!•´ï˛ Ü˛Ó˚y–

(vi) ò«˛ !lÎ˚sfî–

(vii) Ùy!°Ü˛yly ÓçyÎ˚ Ó˚yáy–
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≤ÃyÌ!ÙÜ˛ ï˛ˆÏÌƒÓ˚ x§%!Óôy §Ù)• (Disadvantages of Primary Data) ≠

(i) x!ôÜ˛ ÓƒÎ˚– (ii) §ÙÎ˚ §yˆÏ˛õ«˛– (iii) §!ë˛Ü˛ ≤Ã!ï˛!e´Î˚yÓ˚ xË˛yÓ– (iv) x˛õÎ≈yÆ í˛zÍ§–

Ùyôƒ!ÙÜ˛ ï˛Ìƒ (Secondary Data) ≠

ˆÎ §ÙhflÏ xyˆÏà xlƒ ˆÜ˛í˛z ï˛yÓ˚ ≤ÃˆÏÎ˚yçˆÏl §Ç@˝Ã• Ü˛ˆÏÓ˚ˆÏSÈ ~ÓÇ x˛õÓ˚ Óƒ!_´ ˆ§ ï˛Ìƒ=!°ˆÏÜ˛ !lˆÏçÓ˚ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ñ

!mï˛#Î˚ Óƒ!_´Ó˚ ˆ«˛ˆÏe ˆ§=!° Ùyôƒ!ÙÜ˛ ï˛Ìƒ– xÌ≈yÍñ Óƒ!_´ !lˆÏç §Ç@˝Ã• ly Ü˛ˆÏÓ˚– xˆÏlƒÓ˚ §Ç@˝Ã• G ≤Ã›ï˛ Ü˛Ó˚y

ï˛ÌƒˆÏÜ˛ xlƒ í˛zˆÏjˆÏ¢ƒ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏ°ñ ï˛yˆÏÜ˛ Ùyôƒ!ÙÜ˛ ï˛Ìƒ Ó°y •Î˚–

§%ï˛Ó˚yÇ Ùyôƒ!ÙÜ˛ ï˛Ìƒ ≤ÃyÌ!ÙÜ˛ ï˛ˆÏÌƒ ˛õ%lÓ≈ƒÓ•yÓ˚–

Ùyôƒ!ÙÜ˛ ï˛Ìƒ !Ó!Ë˛ß¨ í˛zÍ§ ˆÌˆÏÜ˛ §Ç@˝Ã• Ü˛Ó˚y ÎyÎ˚ñ ˆÎÙlñ ˛õeÈüÈ˛õ!eÜ˛yñ §Ù#«˛yñ Ü˛!¡õí˛zê˛yÓ˚ í˛yê˛yˆÏÓ§ •zï˛ƒy!ò–

Ù%!oï˛ ≤ÃÜ˛y¢ly (Published Printed Sources) ≠

lyly ôÓ˚ˆÏlÓ˚ ≤ÃÜ˛y¢ly ˛õyGÎ˚y ÎyÎ˚ñ ˆÎ=!°Ó˚ !ÓŸªy§ˆÏÎyàƒï˛y !Ó!Ë˛ß¨ !Ó£ÏˆÏÎ˚Ó˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ˆÎÙlÈüüüÈˆ°áˆÏÜ˛Ó˚

í z̨̨ õÓ˚ñ ≤ÃÜ˛y¢lyÓ˚ §ÇfliyÓ˚ G˛õÓ˚ñ ≤ÃÜ˛y¢lyÓ˚ §ÙÎ˚ G ï˛y!Ó˚ˆÏáÓ˚ í˛z˛õÓ˚ñ §yôyÓ˚îï˛ ̨õ)Ó≈ï˛l í˛zÍˆÏ§Ó˚ çyÎ˚àyÎ˚ lï%˛l í˛zÍˆÏ§Ó˚

G˛õÓ˚ ˆÓ¢# =Ó˚&c xyˆÏÓ˚y˛õ Ü˛Ó˚y •Î˚ñ Ü˛yÓ˚î lï%˛l í˛zÍˆÏ§Ó˚ ˆÓ°yÎ˚ í˛zß¨ï˛ ˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •ˆÏÎ˚ ÌyˆÏÜ˛–

 Ó•z˛õe (Books) ≠ Óï≈˛ÙylÜ˛yˆÏ°ñ àˆÏÓ£ÏîyÓ˚ çlƒ ˆÎÈüÈˆÜ˛yˆÏly !Ó£ÏˆÏÎ˚Ó˚ G˛õÓ˚ Ó•z ˛õyGÎ˚y ÎyÎ˚– xˆÏlÜ˛ˆÏ«˛ˆÏe•z

!Ó£ÏÎ˚ !lÓ≈yã˛ˆÏlÓ˚ xyˆÏàG Ó•zÈüÈ~Ó˚ §y•yˆÏÎƒ ˆlGÎ˚y •Î˚– !Ó£ÏÎ˚ !lÓ≈yã˛ˆÏlÓ˚ ˛õˆÏÓ˚ Ó•zÈüÈ~Ó˚ §y•ˆÏÎƒ ˆ§•z !Ó£ÏˆÏÎ˚ ˛õ)ˆÏÓ≈

!Ü˛ ôÓ˚ˆÏlÓ˚ àˆÏÓ£ÏîyÙ)°Ü˛ Ü˛yç •ˆÏÎ˚ˆÏSÈ ˆ§•z !Ó£ÏˆÏÎ˚ çyly ÎyÎ˚– ï˛yÓ˚˛õÓ˚ñ §y!•ï˛ƒ ˛õ%lÙ)≈°ƒyÎ˚î ≤Ã›ï˛ Ü˛Ó˚y ˆÎˆÏï˛

˛õyˆÏÓ˚ñ Ó•z •° Ùyôƒ!ÙÜ˛ í˛zÍ§–

 çyl≈y° ~ÓÇ §yÙ!Î˚Ü˛# (Journals/Peridicals) ≠ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˆ«˛ˆÏe çyl≈y° ~ÓÇ §yÙ!Î˚Ü˛# ˛õeÈüÈ˛õ!eÜ˛yÓ˚

Ë)˛!ÙÜ˛y á%Ó•z =Ó˚&c˛õ)î≈– Ü˛yÓ˚î ~•z ôÓ˚ˆÏlÓ˚ í˛zÍ§ ̂ ÌˆÏÜ˛ §y¡±!ï˛Ü˛ ï˛Ìƒ ̨ õyGÎ˚y ÎyÎ˚– ï˛ySÈyí˛¸y çyl≈y° ̂ ÌˆÏÜ˛ ̂ Ü˛yl

!l!ò≈‹T !Ó£ÏÎ˚ §¡õˆÏÜ≈˛ ï˛Ìƒ ˛õyGÎ˚y ÎyÎ˚–

 ˛õ!eÜ˛y˘áÓˆÏÓ˚Ó˚ Ü˛yàç (Magazines/Newspaper) ≠ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˆ«˛ˆÏe ˛õ!eÜ˛y G Ü˛yÎ≈Ü˛Ó˚# Ë)˛!ÙÜ˛y

˛õy°l Ü˛ˆÏÓ˚ ï˛ˆÏÓ ï˛yÓ˚ !ÓŸªy§ˆÏÎyàƒï˛y Ü˛Ù– x˛õÓ˚!òˆÏÜ˛ áÓˆÏÓ˚Ó˚ Ü˛yàˆÏçÓ˚ !ÓŸªy§ˆÏÎyàƒï˛y ˆÓ¢#– !Ü˛S%È !Ü˛S%È ˆ«˛ˆÏe

áÓˆÏÓ˚Ó˚ Ü˛yàç•z ï˛ˆÏÌƒÓ˚ ~Ü˛Ùye í˛zÍ§ ˆÎÙl Ó˚yç˜Ïl!ï˛Ü˛ áÓÓ˚yáÓÓ˚–

 ˜Óò%ƒ!ï˛l í˛zÍ§ (Published Selecton Sources) ≠ •zrê˛yÓ˚ˆÏlˆÏê˛ ï˛ˆÏÌƒÓ˚ ~Ü˛!ê˛ í˛zß¨ï˛ ~ÓÇ @˝Ã•îˆÏÎyàƒ í˛zÍ§–

xˆÏlÜ˛ˆÏ«˛ˆÏe•z ˆòáy ÎyÎ˚ñ Ó‡ ï˛Ìƒ ˆÜ˛yˆÏly ˛õeÈüÈ˛õ!eÜ˛y Óy çyl≈yˆÏ° ˛õyGÎ˚y ÎyÎ˚ lyñ ˆ§=!° •zrê˛yÓ˚ˆÏlˆÏê˛ ˛õyGÎ˚y

ÎyÎ˚– xyˆÏà •zrê˛yÓ˚ˆÏlˆÏê˛Ó˚ !ÓŸªy§ˆÏÎyàƒï˛y Ü˛Ù ÌyÜ˛ˆÏ°G ~Ùl ˆ§•z §Ù§ƒy ˆl•z– Ü˛yÓ˚î xï˛#ˆÏï˛ •zrê˛yÓ˚ˆÏlˆÏê˛

ˆÜ˛Ó°Ùye Ó•z ~ÓÇ çyl≈y°=!° ̨õyGÎ˚y ̂ Îï˛– !Ü˛v ~Ùl ≤ÃyÎ˚ §ÙhflÏ Ó•zñ ̨õeÈüÈ˛õ!eÜ˛y áÓ Ï̂Ó˚Ó˚ Ü˛yàç §Ó •zrê˛yÓ˚̂ Ïl Ï̂ê˛

˛õyGÎ˚y ÎyÎ˚– !Ü˛S%È !Ü˛S%È §y•zê˛ !Ê ˛ñ ï˛ˆÏÓ !Ü˛S%È ˆ«˛ˆÏe ˛õÎ˚¢y !òˆÏï˛ •Î˚–

 •zÈüÈçyl≈y°ñ (E-journal) ≠ Ù%!oï˛ çyl≈y Ï̂°Ó˚ ï%̨ °lyÎ˚ •zÈüÈçyl≈y° x Ï̂lÜ˛ o&ï˛ ̨õyGÎ˚y ÎyÎ˚– ï˛ Ï̂Óñ ̂ ï˛yÙyÓ˚ §yÓ!‹;˛˛õ¢l

ly ÌyÜ˛ Ï̂° §y¡±!ï˛Ü˛ (Latest) •zÈüÈçyl≈y° ̂ Ì Ï̂Ü˛ ï˛Ìƒ ̨õyGÎ˚y Ü˛!ë˛l • Ï̂Î˚ ÎyÎ˚– ̂ § Ï̂«˛ Ï̂e Ü˛ Ï̂°ç Óy !ÓŸª!Óòƒy°Î˚̂ ÏÜ˛

•zÈüÈ°y•zˆÏÓ Ó˚# ˆÌˆÏÜ˛ §•ˆÏç•z ~•z ï˛Ìƒ=!° §Ç@˝Ã• Ü˛ˆÏÓ˚ !≤Ãrê˛ Ü˛ˆÏÓ˚ ˆlGÎ˚y ÎyÎ˚–

 GˆÏÎ˚Ó§y•zê˛ (Website) ≠ §yôyÓ˚îï˛ GˆÏÎ˚Ó§y•zˆÏê˛ ̂ ÎÈüÈ§Ü˛° ï˛Ìƒ ̨ õyGÎ˚y ÎyÎ˚ ̂ §ÈüÈ=!° !lË≈˛Ó˚ˆÏÎyàƒ •Î˚ lyñ ï˛y•z

GˆÏÎ˚Ó§y•zê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏ° ï˛Ìƒ=!° Ë˛y° Ü˛ˆÏÓ˚ Îyã˛y•z Ü˛ˆÏÓ˚ !lˆÏï˛ •Î˚–

 G Ï̂Î˚Óœà§‰ (Web-blogs) ≠ Óï≈̨ Ùyl Ü˛y Ï̂° G Ï̂Î˚ÓÓœà§G ï˛ Ï̂ÌƒÓ˚ í z̨Í§ !•§y Ï̂Ó ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ñ ~=!° ≤ÃÜ,̨ ï˛˛õ Ï̂«˛

Óƒ!_´àï˛ í˛yˆÏÎ˚Ó˚# ~ÓÇ ~Ó˚ !ÓŸªy§ˆÏÎyàƒï˛y ~Ü˛çˆÏlÓ˚ í˛yˆÏÎ˚Ó˚#Ó˚ Ùï˛•z–
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Ùyôƒ!ÙÜ˛ ï˛ˆÏÌƒÓ˚ §%!Óôy (Advantages of Secodnary Data) ≠

 Ü˛Ù ÓƒÎ˚ §yˆÏ˛õ«˛–

 §•ç°Ë˛ƒ–

 ï˛yÍ«˛!îÜ˛ °Ë˛ƒ–

 ≤Ã Ï̂Î˚yçl#Î˚ ̂ ≤Ã«˛y˛õê˛ ~ÓÇ à Ï̂Ó£ÏîyÓ˚ ≤Ã Ï̂Ÿ¿Ó˚ çlƒ §y!• Ï̂ï˛ƒ ̨õ%lÙ)≈°ƒyÎ˚î §y•yÎƒ Ü˛ Ï̂Ó˚–

 !ÓÜ˛“ àˆÏÓ£Ïîy ̨õk˛!ï˛Ó˚ í˛zÍ§–

 à Ï̂Ó£ÏîyÓ˚ §Ω˛yÓƒÈüÈ§Ù§ƒy §¡õ Ï̂Ü≈̨  ôyÓ˚îy ̨õyGÎ˚y ÎyÎ˚–

Ùyôƒ!ÙÜ˛ ï˛ˆÏÌƒÓ˚ x§%!Óôy (Disadvantages of Secodnary Data) ≠

 §Ó§ÙÎ˚ §•ç°Ë˛ƒ •Î˚ ly–

 §¡õ)î≈ ï˛Ìƒ ̨õyGÎ˚y ÎyÎ˚ ly–

ï˛Ìƒ !Ó Ï̂Ÿ’£Ïî (Data Analysis) ≠

ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ̨ õˆÏÓ˚Ó˚ ôy˛õ •° ï˛Ìƒ !ÓˆÏŸ’£Ïî– ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ ÙyôƒˆÏÙñ àˆÏÓ£ÏîyÓ˚ Ü˛y!A«˛ï˛ ≤ÃŸ¿=!° §¡õˆÏÜ≈˛ !§k˛yˆÏhs˝

í˛z˛õl#ï˛ •GÎ˚y ÎyÎ˚– §Çà,•#ï˛ ï˛ˆÏÌƒÓ˚ ôÓ˚î å˛õ!Ó˚Ùyîàï˛ G =îàï˛ä ï˛ˆÏÌƒÓ˚ !ÓˆÏŸ’£Ïî G ò%ÈüÈÓ˚Ü˛ˆÏÙÓ˚ •Î˚ÈüüüÈ˛õ!Ó˚Ùyîàï˛

!Ó Ï̂Ÿ’£Ïî ~ÓÇ =îàï˛ !Ó Ï̂Ÿ’£Ïî– ̨õ!Ó˚Ùyîà Ï̂ï˛Ó˚ í z̨òy•Ó˚î !Ó Ï̂@˝Ã¢l §Ù#Ü˛Ó˚î àë˛lñ =îàï˛ !Ó Ï̂Ÿ’£Ïîñ ̂ ÎÙl Óƒ!_´§Ù#«˛y

(Case Study)–

̨õ!Ó˚Ùyîàï˛ ï˛ˆÏÌƒÓ˚ !ÓˆÏŸ’£Ïî (Data Analysis for Quantitative Data) ≠

àˆÏÓ£Ïîy ≤ÃÜ˛ˆÏ“ñ §Çáƒyàï˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˛õÓ˚ ˆ§=!°ˆÏÜ˛ ò%!ê˛ ˛õk˛!ï˛ˆÏï˛ !ÓˆÏŸ’£Ïî Ü˛Ó˚y ÎyÎ˚ÈüüüÈÓî≈lyÙ)°Ü˛ ~ÓÇ

!§k˛yhs˝Ù)°Ü˛– Óî≈lyÙ)°Ü˛ !ÓˆÏŸ’£ÏˆÏîÓ˚ ˆ«˛ˆÏe §Çà,•#ï˛ ï˛ˆÏÌƒÓ˚ ˛õ!Ó˚§Çáƒylàï˛ Óî≈lyñ §Ù!‹TÜ˛Ó˚îñ ~ÓÇ í˛z˛õfliy˛õly–

!§k˛yhs˝Ù)°Ü˛ !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ ̂ «˛ Ï̂e ≤ÃÜ˛“ ̨õÓ˚#«˛yÓ˚ !Ó£ÏÎ˚!ê˛ xhs˝Ë%≈̨ _´– Óî≈lyÙ)°Ü˛ !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ ̨õ!Ó˚§Çáƒylàï˛ ̂ Ü˛Ô¢°!ê˛

!ÓhflÏy!Ó˚ï˛ xyˆÏ°yã˛ly Ü˛Ó˚y •°– ̨õˆÏÓ˚Ó˚ xôƒyˆÏÎ˚ !§k˛yhs˝Ù)°Ü˛ !ÓˆÏŸ’£ÏˆÏîÓ˚ ̂ Ü˛Ô¢° xyˆÏ°yã˛ly Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– Óï≈˛ÙylÜ˛yˆÏ°

˛õ!Ó˚Ùyîàï˛ ï˛Ìƒ !ÓˆÏŸ’£Ïî §Ê˛ê‰˛GÎ˚ƒyÓ˚ ˆ≤Ãy@˝ÃyˆÏÙÓ˚ §y•yˆÏÎƒ Ü˛Ó˚y •Î˚ ˆÎÙlÈüüüÈSPSS Or, SAS.

≤Ã›!ï˛Ü˛Ó̊î (Data Preperation) ≠

àˆÏÓ£Ïîy ≤ÃÜ˛ˆÏ“Ó˚ ˆ«˛ˆÏe lyly ˛õk˛!ï˛ˆÏï˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y •Î˚ÈüüüÈí˛yÜ˛ˆÏÎyˆÏàñ §y«˛yÍÜ˛yÓ˚ñ ˛õÎ≈ˆÏÓ«˛î •zï˛ƒy!ò– ~•z

ï˛Ìƒ=!° Î Ï̂sf ÓƒÓ•yÓ˚̂ ÏÎyàƒ Ü˛ Ï̂Ó˚ ï%̨ ° Ï̂ï˛ •Î˚ÈüüüÈˆÎÙlñ ̂ fl±í˛¢#ê˛ñ xÌ≈Ü˛y ̂ ê˛:ê˛Ê˛y•z°ñ ̂ Î=!° Ü˛!¡õí z̨ê˛y Ï̂Ó˚Ó˚ §y•y Ï̂Îƒ

!Ó Ï̂Ÿ’£Ïî Ü˛Ó˚y ÎyÎ˚– ̂ Î ̂ ≤Ãy@˝Ãy Ï̂ÙÓ˚ §y•y Ï̂Îƒ ~=!° Óƒyáƒy Ü˛Ó˚y •Î˚ñ ̂ §=!° í z̨òy•Ó˚îÈüüüÈSPSS, SAS– ï˛Ìƒ í z̨̨ õfliy˛õ Ï̂lÓ˚

çlƒ !l¡¨Ó!î≈ï˛ ôy˛õ=!° xl%§Ó˚î Ü˛Ó˚ˆÏï˛ •Î˚–

ï˛ÌƒÈüÈ§Ç Ï̂Ü˛ï˛yÎ˚l (Data Coding) ≠

ï˛ÌƒˆÏÜ˛ §ÇáƒyÓ˚ §y•yˆÏÎƒ ≤ÃÜ˛y¢ Ü˛Ó˚yˆÏÜ˛ Ó°y •Î˚ ï˛ˆÏÌƒÓ˚ §ÇˆÏÜ˛ï˛yÎ˚l– ~•z §ÇˆÏÜ˛ï˛yÎ˚l ≤Ã!e´Î˚yÓ˚ §!ë˛Ü˛ Ë˛yˆÏÓ ã˛y°ly

Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛ ÚˆÜ˛yí‰˛Ó%Ü˛Û ˜ï˛Ó˚# Ü˛Ó˚ˆÏï˛ •Î˚– àˆÏÓ£Ïîy !Ó£ÏˆÏÎ˚Ó˚ ˆÜ˛yˆÏly ã˛ˆÏ°Ó˚ (Variables) !ÓhflÏy!Ó˚ï˛ ï˛Ìƒ ˆÎÙlñ

ï˛ˆÏÌƒÓ˚ Ùylñ ï˛ˆÏÌƒÓ˚ ôÓ˚î (Numeric, text etc.) ≤Ã!ï˛!ê˛ !Ó£ÏˆÏÎ˚Ó˚ ≤Ã!ï˛!e´Î˚yÓ˚ Ùyeyñ åˆÎÙlñ xyÓ•yGÎ˚y ˛õ!Ó˚Ùy˛õ

Ü˛Ó˚y •Î˚ñ §ÇáƒyÓ˚ ÙyôƒˆÏÙñ ˛õÎ≈yÎ˚e´ˆÏÙñ xhs˝Ó˚ Óy xl%˛õy!ï˛Ü˛ä Ùyey •zï˛ƒy!ò ˆÜ˛yí˛Ó%ˆÏÜ˛ xhs˝Ë%≈˛_´ ÌyˆÏÜ˛– xyÓyÓ˚ ~Ü˛!ê˛

ˆÜ˛yí‰˛ ˆÜ˛ !Ü˛Ë˛yˆÏÓ §ÇáƒyÓ˚ myÓ˚y ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ ï˛yG ~•z Ó•zˆÏï˛ ˆ°áy ÌyˆÏÜ˛– ˆÎÙl Î!ò ÙˆÏl Ü˛!Ó˚ñ ˆÜ˛yˆÏly ~Ü˛!ê˛
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!Ó£ÏÎ˚ Linkart Scale §yï˛ ˛õˆÏÎ˚rê˛ •Î˚ ~ÓÇ ~Ó˚ xƒy.Ü˛ˆÏÓ˚Ó˚ !ÓhflÏyÓ˚ Strongly disagree to strongly agree

ï˛y•ˆÏ° Strongly disagree ‘1’ myÓ˚yñ fl∫yË˛y!ÓÜ˛ ‘7’ myÓ˚y ~ÓÇ Strongly agree 7 myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •Î˚– !¢“

§Çe´yhs˝ §yÇáƒÙylˆÏÜ˛ ˆÜ˛y!í˛Ç Ü˛Ó˚y ÎyÎ˚ÈüüüÈ‘1’ í˛zÍ˛õyòlñ ‘2’ á%ã˛ˆÏÓ˚y !Ó!e´ ‘3’ xy!Ì≈Ü˛ ‘4’ fl∫yfliƒˆÏ§Óy •zï˛ƒy!ò–

xyl%˛õy!ï˛Ü˛ ï˛Ìƒ ˆÎÙl ÓÎ˚§ñ xyÎ˚ñ ˛õÓ˚#«˛yÓ˚ ˆflÒyÓ˚ =!°ˆÏÜ˛G í˛z_Ó˚òyï˛yÓ˚ í˛z_Ó˚ xl%ÎyÎ˚# §ÇˆÏÜ˛ï˛yÎ˚l Ü˛Ó˚y •Î˚–

xˆÏlÜ˛ §ÙˆÏÎ˚ §Çà,•#ï˛ ï˛Ìƒ=!° ˆÎyà Ü˛Ó˚yÓ˚ ≤ÃˆÏÎ˚yçl– ˆÎÙl ÚÚÜ˛!¡õí˛zê˛yˆÏÓ˚Ó˚ í˛z˛õˆÏÎy!àï˛yÛÛ (Benefigs of com-

puter) ˛õ!Ó˚Ùy˛õ– Î!ò í˛z_Ó˚òyï˛yˆÏÜ˛ ~Ùl ~Ü˛!ê˛ Check List ˆòGÎ˚y •Î˚ ÎyˆÏï˛ Ü˛!¡õí˛zê˛yˆÏÓ˚Ó˚ í˛z˛õÜ˛y!Ó˚ï˛y §¡õˆÏÜ≈˛

xˆÏlÜ˛=!° !ÓÜ˛“ í˛z_Ó˚ ˆòGÎ˚y xyˆÏSÈñ ï˛y•ˆÏ° Îï˛=!° !ÓÜ˛“ ˆÓˆÏSÈ ˆlGÎ˚y •ˆÏÓ ˆ§•z §Çáƒy!ê˛ •° í˛z˛õÜ˛yˆÏÓ˚Ó˚

ˆÎyàÊ˛° ~Ùl Ü˛ï˛Ü˛=!° ï˛Ìƒ xyˆÏSÈñ ˆÎÙl §y«˛yÍÜ˛yÓ˚ ≤Ã!ï˛!°!˛õñ ~=!°ˆÏÜ˛ §ÇˆÏÜ˛ï˛yÎ˚l §Ω˛Ó lÎ˚– §yôyÓ˚îï˛

ç!ê˛° ~ÓÇ ò#â≈ xôƒÎ˚ˆÏl xˆÏlÜ˛=!° ã˛° ÌyÜ˛ˆÏ° §ÇˆÏÜ˛ï˛yÎ˚ˆÏlÓ˚ §y•yˆÏÎƒ ˆlGÎ˚y •Î˚–

ï˛Ìƒ≤Ãòyl (Data Entry) ≠

§Ç Ï̂Ü˛ï˛Ü,̨ ï˛ ï˛Ìƒ=!° Ï̂Ü˛ ̂ fl±í˛¢#ê˛ñ ̂ í˛ê˛y Ï̂Ó§ ̂ ê˛:ê˛ Ê˛y•z° Óy §Ó˚y§!Ó˚ SPSS ̂ ≤Ãy@˝Ãy Ï̂Ù xhs˝Ë%≈̨ _´ Ü˛Ó˚y ÎyÎ˚– ̂ Ó¢#Ó˚Ë˛yà

ˆ≤Ãy@˝ÃyˆÏÙ ~Ü˛!ê˛ ˆ≤Ãy@˝ÃyÙ ~!í˛ê˛Ó˚ ÌyˆÏÜ˛ Îy data entry Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚– ~•z ˆ≤Ãy@˝ÃyÙ=!° ï˛Ìƒ=!°ˆÏÜ˛ ï˛yˆÏòÓ˚

ˆl!ê˛Ë˛ Ê˛Ó˚Ùƒy Ï̂ê˛ ̂ fiê˛yÓ˚ Ü˛ Ï̂Ó˚– åˆÎÙl SPSS.save files Ó˚* Į̈̂ õ ̂ fiê˛yÓ˚ Ü˛ Ï̂Ó˚– ~=!° ̂ ¢Î˚yÓ˚ Ü˛Ó˚yÓ˚ ̂ «˛ Ï̂e §Ù§ƒyçlÜ˛

• Ï̂Î˚ Ìy Ï̂Ü˛–ä ̂ §•z Ü˛yÓ˚̂ Ïî ï˛Ìƒ=!° Ï̂Ü˛ ̂ fl±í˛¢#ê˛ Óy ̂ í˛ê˛y Ï̂Ó Ï̂§Ó˚ Ùyôƒ Ï̂Ù §MÈ˛Î˚ Ü˛Ó˚̂ Ï° ̂ §=!° Ï̂Ü˛ •zFSÈyÙ Ï̂ï˛y §yçy Ï̂lyñ

˛õ!Ó˚Óï≈˛lñ ˆ¢Î˚yÓ˚ •zï˛ƒy!ò Ü˛Ó˚y ÎyÎ˚– ~Ü˛ê˛y ˆfl±í˛¢#ˆÏê˛ 256!ê˛ !Ó£ÏÎ˚ ~ÓÇ 65000 ˛õÎ≈ˆÏÓ«˛î §MÈ˛Î˚ Ü˛Ó˚y ÎyÎ˚– á%Ó

ˆÓ¢# ̨õÎ≈ˆÏÓ«˛î ̂ fiê˛yÓ˚ Ü˛Ó˚yÓ˚ çlƒ ̂ í˛ê˛yˆÏÓˆÏ§Ó˚ §y•yÎƒ ̂ lGÎ˚y •Î˚– ̂ fl±í˛¢#ˆÏê˛ ï˛Ìƒ=!°ˆÏÜ˛ ̂ Ó˚y ~ÓÇ hflÏˆÏΩ˛Ó˚ xyÜ˛yˆÏÓ˚

§yçyˆÏly •Î˚–

xl%̨õ!fliï˛Ùyl (Missing Value) ≠

ˆÎÈüÈˆÜ˛yˆÏly ÓyhflÏÓ ï˛Ìƒ Ë˛y[˛yˆÏÓ˚Ó˚ x˛õ!Ó˚ˆÏFSÈòƒ xD •° xl%˛õ!fliï˛ Ùyl– ̂ Ü˛yˆÏly ≤ÃŸ¿ Î!ò ~Ùl •Î˚ ÎyÓ˚ lylyÓ˚Ü˛Ù xÌ≈

•Î˚ Óy §Ç Ï̂Óòl¢#° •Î˚ñ ï˛ Ï̂Ó í z̨_Ó˚òyï˛y ̂ §=!° ~!í ¸̨̂ ÏÎ˚ ̂ Î Ï̂ï˛ ̨õy Ï̂Ó˚ñ ~•z ôÓ˚̂ ÏlÓ˚ ≤ÃŸ¿=!° Ï̂Ü˛ xy Ï̂à ̂ Ì Ï̂Ü˛•z §Ù#«˛yÓ˚

≤ÃyÌ•zÙÜ˛ ̨õÎ≈y Ï̂Î˚ !ã˛!•´ï˛ Ü˛ Ï̂Ó˚ Óyò !ò Ï̂ï˛ • Ï̂Ó– ï˛Ìƒ ≤Ã!e´Î˚yÜ˛Ó˚̂ ÏîÓ˚ §ÙÎ˚ !Ü˛S%È fiê˛ƒy!ê˛§‰!ê˛Ü˛ƒy° ̂ ≤Ãy@˝ÃyÙ fl∫Î˚Ç!e´Î˚Ë˛y Ï̂Ó•z

xl%˛õ!fliï˛ Ùyl=!°ˆÏÜ˛ !ã˛!•´ï˛ Ü˛ˆÏÓ˚– ˆÓ¢#Ó˚Ë˛yà §Ê˛ê‰˛GÎ˚ƒyÓ˚ ˆ≤Ãy@˝ÃeyˆÏÙÓ˚ ˆ«˛ˆÏeñ ˆÜ˛yˆÏly ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ~Ü˛!ê˛G

xl%˛õ!fliï˛ Ùyl ÌyÜ˛ˆÏ° ˛õ%ˆÏÓ˚y ˛õÎ≈ˆÏÓ«˛î!ê˛ !lˆÏçÓ˚ ˆÌˆÏÜ˛•z Ù%ˆÏSÈ ˆòÎ˚– ~Ó˚ Ê˛ˆÏ° lÙ%lyÓ˚ Ùy˛õ (Sample size)

§ÇÜ%˛!ã˛ï˛ •Î˚ñ Ê˛ˆÏ° ˆSÈyê˛áyˆÏê˛y §Ù§ƒy=!° !ã˛!•´ï˛Ü˛Ó˚ˆÏîÓ˚ §Ù§ƒy ˆòáy ÎyÎ˚– ˆ§ˆÏ«˛ˆÏe ~Ùl §Ê˛ê‰˛GÎ˚ƒyÓ˚ ˆ≤Ãy@˝ÃyÙ

ÓƒÓ•yÓ˚ Ü˛Ó˚y í˛z!ã˛ï˛ ˆÎ=!°ñ xl%˛õ!fliï˛ ÙyˆÏlÓ˚ çyÎ˚àyÎ˚ ~Ü˛ê˛y xl%!Ùï˛ Ùyl Ó!§ˆÏÎ˚ !l•zñ ~•z ˛õk˛!ï˛ˆÏÜ˛ Ó°y •Î˚

xyˆÏÓ˚y˛õ (Imputations)– Î!ò ˆÜ˛yˆÏly í˛z_Ó˚òyï˛y xˆÏlÜ˛=!° ≤ÃˆÏŸ¿Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ ly ˆòÎ˚ñ ï˛ˆÏÓ Óy!Ü˛

í˛z_ˆÏÓ˚Ó˚ àí˛¸ ÙylˆÏÜ˛ xyˆÏÓ˚y!˛õï˛Ùyl ôÓ˚y •Î˚–

xyÓyÓ˚ Î!ò í˛z_Ó˚òyï˛y ˆÜ˛Ó° ~Ü˛!ê˛ ≤ÃˆÏŸ¿Ó˚•z í˛z_Ó˚ ly ˆòÎ˚ ï˛ˆÏÓ xlƒylƒ í˛z_Ó˚òyï˛yÓ˚ àí˛¸ ÙylˆÏÜ˛ xyˆÏÓ˚y!˛õï˛

Ùyl ôÓ˚y •Î˚– Î!ò xl%˛õ!fliï˛ Ùyl!ê˛ ôyÓ˚yÓy!•Ü˛ ≤ÃÜ,˛!ï˛Ó˚ •Î˚ñ ï˛ˆÏÓ ~•z ôÓ˚ˆÏlÓ˚ xyˆÏÓ˚y˛õî ˛õk˛!ï˛ ˛õ«˛˛õyï˛ò%‹T •GÎ˚yÓ˚

§Ω˛yÓly ÌyˆÏÜ˛– ˛õ«˛˛õyï˛•#l xyˆÏÓ˚y!˛õï˛ Ùyl !lî≈ˆÏÎ˚Ó˚ çlƒ ò%!ê˛ ˛õk˛!ï˛ x!ôÜ˛ @˝Ã•îˆÏÎyàƒÈüüüÈ(i) §ˆÏÓ≈yFã˛ §Ω˛yÓly

˛õk˛!ï˛ (maximum likelyhood procedure) ~ÓÇ (ii) Ó‡ xyˆÏÓ˚y˛õî ̨õk˛!ï˛ (multiple impulation method)

~•z ò%!ê˛ ˛õk˛!ï˛•z SSPSS ~ÓÇ SAS §Ê˛ê‰˛GÎ˚ƒyˆÏÓ˚Ó˚ §y•yˆÏÎƒ §Ùyôyl Ü˛Ó˚y ÎyÎ˚–

ï˛Ìƒ Ó˚*˛õyhs˝Ó˚ (Data Transformation) ≠

xˆÏlÜ˛ §ÙÎ˚ ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ ˛õ)ˆÏÓ≈ñ ˆ§=!° ÙyˆÏlÓ˚ ≤ÃˆÏÎ˚yçl#Î˚ Ó˚*˛õyhs˝Ó˚ ≤ÃˆÏÎ˚yçl– ˆÎÈüÈ§Ó ˆ«˛ˆÏe !Ó˛õÓ˚#ï˛ ˆÜ˛y!í˛Ç
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(Reverse coding) ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ ˆ§ˆÏ«˛ˆÏe (1–7) xhs˝Ó˚ ˆflÒ° ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– (8– {minus}) ã˛ˆÏ°Ó˚ ≤ÃÜ,˛ï˛

Ùyl !Ó˛õÓ˚#ï˛ ˆflÒˆÏ° Ó˚*˛õyhs˝Ó˚ Ü˛ˆÏÓ˚– Ó˚*˛õyhs˝ˆÏÓ˚Ó˚ ˛õÓ˚ñ Ùyl=!°ˆÏÜ˛ñ §Ó˚y§!Ó˚ ÙyˆÏlÓ˚ §ˆÏD ï%˛°ly Ü˛Ó˚y ÎyÎ˚–

Ó˚*˛õyhs˝ˆÏÓ˚Ó˚ xlƒ ~Ü˛!ê˛ í˛z˛õyÎ˚ •°– ≤ÃyÆ Ùyl=!° ˆÌˆÏÜ˛ =Ó˚&cÎ%_´ §)ã˛Ü˛ ˜ï˛Ó˚# Ü˛ˆÏÓ˚ Ó‡§ÇáƒÜ˛ ÙylˆÏÜ˛ñ

x“Ü˛ˆÏÎ˚Ü˛!ê˛ !ÓË˛yˆÏà Ë˛yà Ü˛Ó˚y •Î˚– åˆÎÙlñ xyˆÏÎ˚Ó˚ ˆ«˛ˆÏe xyˆÏÎ˚Ó˚ !ÓhflÏyÓ˚ xl%ÎyÎ˚# @˝Ã&˛õ ˜ï˛Ó˚# Ü˛Ó˚yä–

1.13 ˛õ!Ó˚Ùyîàï˛ ï˛ˆÏÌƒÓ˚ !ÓˆÏŸ’£Ïî (Data Analysis for Quantitative Study)

˛õ!Ó˚Ùyîàï˛ ï˛Ìƒ !Ó Ï̂Ÿ’£Ïî ̨õ!Ó˚Ùyîàï˛ ï˛ Ï̂ÌƒÓ˚ § Ï̂D §¡õÜ≈̨ Î%_´ ~ Ï̂«˛ Ï̂e à Ï̂Ó£ÏÜ˛àîñ Ó˚y!¢!ÓK˛yl !lô≈y!Ó˚ï˛ !lÎ˚ÙÈüÈl#!ï˛

ˆÙˆÏl !ÓˆÏŸ’£Ïî Ü˛ˆÏÓ˚ ÌyˆÏÜ˛l– ~ˆÏ«˛ˆÏe =îàï˛ ï˛ˆÏÌƒÓ˚ ÙˆÏï˛yñ àˆÏÓ£ÏˆÏÜ˛Ó˚ !Óã˛yÓ˚ÈüÈÓ%!k˛ Óy ò«˛ï˛yÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚¢#°

lÎ˚– =Ùàï˛ ï˛ˆÏÌƒÓ˚ ˆ«˛ˆÏe ï˛Ìƒ §Ç@˝Ã•Ü˛yÓ˚# ~ÓÇ !ÓˆÏŸ’£ÏÜ˛ xl%Ë)˛!ï˛ (Sense) =Ó˚&c˛õ)î≈ Ë)̨ !ÙÜ˛y ˛õy°l Ü˛ˆÏÓ˚– !Ü˛vñ

˛õ!Ó˚Ùyîàï˛ ï˛ˆÏÌƒÓ˚ ˆÓ°yÎ˚ àˆÏÓ£ÏˆÏÜ˛Ó˚ !lçfl∫ÈüÈ!ã˛hs˝y ≤ÃˆÏÎ˚yˆÏàÓ˚ §%ˆÏÎyà Ü˛Ù–

!Ó£ÏÎ˚Ó›Ó˚ !Ó Ï̂Ÿ’£Ïî (Content Analysis) ≠

!Ó£ÏÎ˚Ó› !ÓˆÏŸ’£Ïî •° ˆÜ˛yˆÏly ˛õyˆÏë˛ƒÓ˚ (Text) åˆÜ˛ !Ü˛ Ó°°ñ Ü˛yˆÏÜ˛ Ó°ñ ˆÜ˛l ~ÓÇ Ó°yÓ˚ Ùyey G Ê˛°yÊ˛°ä

˛õ!Ó˚Ùyîàï˛ Óy =îàï˛ !òÜ˛=!°Ó˚ !ÓˆÏŸ’£Ïîñ !Ó£ÏÎ˚Ó› !ÓˆÏŸ’£ÏˆÏîÓ˚ ˛õk˛!ï˛ÈüüüÈ≤ÃÌÙï˛ñ xˆÏlÜ˛ Ó˚Ü˛ˆÏÙÓ˚ ˛õyë˛ƒ ÌyÜ˛ˆÏï˛

˛õyˆÏÓ˚ñ ˆÎÙlÈüüüÈáÓˆÏÓ˚Ó˚ Ü˛yàˆÏçÓ˚ áÓÓ˚ñ xy!Ì≈Ü˛≤Ã!ï˛ˆÏÓòlñ Óœà ˆ˛õy!fiê˛Ç xl°y•zl !Ó˚!Ë˛í˛z •zï˛ƒy!ò– àˆÏÓ£ÏÜ˛ñ ~•z

§ÙhflÏ ˛õyë˛ƒ ˆÌˆÏÜ˛ !l!ò≈‹T !lÎ˚Ù ˆÙˆÏl Ü˛ˆÏÎ˚Ü˛!ê˛ ˛õyë˛ƒ !lÓ≈yã˛l Ü˛Ó˚ˆÏÓñ ˆÎ=!° àˆÏÓ£ÏˆÏÜ˛Ó˚ í˛zˆÏjˆÏ¢ƒÓ˚ §ˆÏD §Çà!ï˛˛õ)î≈–

!mï˛#Î˚ ôy Į̈̂ õñ à Ï̂Ó£ÏÜ˛ñ ̨õyë˛ƒ=!° Ï̂Ü˛ !l!ò≈‹T !lÎ˚Ù Ù Ï̂lñ Ü˛ Ï̂Î˚Ü˛ !ÓË˛y Ï̂à Ë˛yà Ü˛Ó˚̂ ÏÓ– ~•z Ë˛yà=!° Ï̂Ü˛ !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚

~Ü˛!ê˛ Ü˛ Ï̂Ó˚ ~Ü˛Ü˛– ~•z ˛õk˛!ï˛ˆÏÜ˛ Ó°y •Î˚ ~Ü˛Ü˛#Ü˛Ó˚î (Unitizing) ˆÎÙlñ xl%Ùylñ Ê˛°yÊ˛°ñ §«˛ÙÜ˛yÓ˚# (En-

abler) Óyôy •zï˛ƒy!ò ~Ü˛ ~Ü˛!ê˛ ~Ü˛Ü˛–

ï,˛ï˛#Î˚ ôyˆÏ˛õñ àˆÏÓ£ÏÜ˛ ≤Ã!ï˛!ê˛ ~Ü˛ˆÏÜ˛Ó˚ çlƒ ~Ü˛ Óy ~Ü˛!ê˛ Ü˛l‰fiê˛ΔyQ åã˛°ä àë˛l Ü˛Ó˚ˆÏÓñ ˆÎ!ê˛ˆÏÜ˛ Ó°y •Î˚

ˆÜ˛y!í˛Ç– ˆÜ˛y!í˛ÇÈüÈ~Ó˚ çlƒ ~Ü˛!ê˛ ˆÜ˛y!í˛Ç !flÒÙ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ñ ÎyÓ˚ í˛zˆÏj¢ƒ •° àˆÏÓ£ÏˆÏÜ˛Ó˚ àˆÏÓ£ÏîyÓ˚ !Ó£ÏÎ˚Ó›ñ

xhs˝Ë%≈˛_´ Ü˛Ó˚y–

ˆ¢£Ï ôyˆÏ˛õ ~•z ˆÜ˛y!í˛Ç Ü˛Ó˚y ï˛Ìƒ =!° !ÓˆÏŸ’£Ïî Ü˛Ó˚y •Î˚ ~ÓÇ °«˛ Ü˛Ó˚y •Î˚ ˆÜ˛yl Theme §Ó≈y!ôÜ˛ ÓyÓ˚ âê˛ˆÏSÈ–

~Ü˛!ê˛ §Ó˚° !Ó£ÏÎ˚Ó› !ÓˆÏŸ’£Ïî •° ÙˆÏlyË˛yÓ !ÓˆÏŸ’£Ïî (Sentiment Analysis) ~•z !ÓˆÏŸ’£ÏˆÏîÓ˚ ̂ «˛ˆÏe ̂ Ü˛yˆÏly

âê˛lyñ Óy Ó› §¡õˆÏÜ≈˛ Ùyl%ˆÏ£ÏÓ˚ Ùï˛yÙï˛– ôÓ˚y ÎyÜ˛ñ ˆÜ˛yˆÏly ~Ü˛ Ó˚yç˜Ïl!ï˛Ü˛ Óƒ!_´ˆÏcÓ˚ §¡õˆÏÜ≈˛ xl°y•zˆÏl áÓÓ˚

˛õ!Ó˚ˆÏÓ¢l Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ~•z áÓÓ˚=!°ˆÏÜ˛ lylyË˛yˆÏÓ ˆ◊î#Ók˛ Ü˛Ó˚y ÎyÎ˚ÈüüüÈôlydÜ˛ñ }îydÜ˛ Óy !lÓ˚ˆÏ˛õ«˛ áÓÓ˚– ~•z

≤Ã!ï˛!ê˛ ˆ«˛ˆÏe ~Ü˛ ~Ü˛!ê˛ ˆ◊î# •° !ÓˆÏŸ’£ÏˆÏîÓ˚ ~Ü˛ ~Ü˛!ê˛ ~Ü˛Ü˛– !ÓˆÏŸ’£ÏˆÏîÓ˚ ÙyôƒˆÏÙ G•z Ó˚yç˜Ïl!ï˛Ü˛ Óƒ!_´c

§¡õˆÏÜ≈˛ñ ôlydÜ˛ Óy }îydÜ˛ ôyÓ˚îy ˛õyGÎ˚y ÎyˆÏÓ– ~•z !ÓˆÏŸ’£Ïî Î!òG •yˆÏï˛ Ü˛°ˆÏÙ Ü˛Ó˚y ÎyÎ˚ñ x!ôÜ˛ §ÇáƒÜ˛ ï˛ˆÏÌƒÓ˚

ˆ«˛ˆÏe Ü˛!¡õí˛zê˛yÓ˚ §Ê˛ê‰˛GÎ˚ƒyˆÏÓ˚Ó˚ §y•yˆÏÎƒ ˆlGÎ˚y •Î˚– ˆ§ˆÏ«˛ˆÏe  ˆÜ˛y!í˛Ç ~ÓÇ !ÓˆÏŸ’£Ïî fl∫Î˚Ç!e´Î˚Ë˛yˆÏÓ ˛õ!Ó˚ã˛y!°ï˛

•Î˚ñ ~ÓÇ ˆ§=!° ˆÓ˚Ü˛í≈˛ Ó˚yáy ÎyÎ˚–

!Ó£ÏÎ˚Ó› !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ §Ùy Ï̂°yã˛ly Ü˛Ó˚y ÎyÎ˚– ~Ó˚ Ü˛ï˛Ü˛=!° ̨õk˛!ï˛àï˛ e&!ê˛ ÌyÜ˛yÓ˚ òÓ˚&l ~•z !Ó Ï̂Ÿ’£Ïî Ï̂Ü˛ §• Ï̂ç•z

ˆÎÈüÈˆÜ˛í˛z xl%Ü˛Ó˚î Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– Schilling (2006) ~•z §Ù§ƒy ˆÌˆÏÜ˛ Ù%!_´Ó˚ í˛z˛õyÎ˚ !•§yˆÏÓ flõy•zÓ˚y° ÙˆÏí˛ˆÏ°Ó˚

í˛zqyÓl Ü˛ˆÏÓ˚ˆÏSÈl– ~•z ÙˆÏí˛ˆÏ°Ó˚ 5!ê˛ ˛õÎ≈yÎ˚ Óy ò¢y xyˆÏSÈ–

(1) ˆÓ˚Ü˛í≈˛ Ü˛Ó˚y ˆê˛˛õˆÏÜ˛ ˆê˛:ê˛ Óy ˛õyˆÏë˛ Ó˚*˛õyhs˝Ó˚ Ü˛Ó˚y–
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(2) Ù)° ï˛Ìƒ (raw data) =!°ˆÏÜ˛ §ÇÜ%˛!ã˛ï˛ á§í˛¸y (protocol)ÈüÈ~ ˛õ!Ó˚îï˛ Ü˛Ó˚y–

(3) §ÇÜ%˛!ã˛ï˛ á§í˛¸yˆÏÜ˛ ≤ÃyÌ!ÙÜ˛ !ÓË˛yà ˛õ!Ó˚îï˛ Ü˛Ó˚y–

(4) ≤ÃyÌ!ÙÜ˛ !ÓË˛yà ˆÌˆÏÜ˛ ˆÜ˛yí˛ §!¡ø!°ï˛ á§í˛¸y ˜ï˛Ó˚# Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

(5) ˆÜ˛yˆÏí˛í˛ á§í˛¸yˆÏÜ˛ !ÓˆÏŸ’£Ïî Ü˛ˆÏÓ˚ Ü˛y!A«˛ï˛ âê˛lyÓ˚ Óƒyáƒy ˜ï˛Ó˚# Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

§#ÙyÓk˛ï˛y (Limitations) ≠

!Ó£ÏÎ˚Ó› !ÓˆÏŸ’£ÏˆÏîÓ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ §#ÙyÓk˛ï˛y xyˆÏSÈ–

(1) ˆÜ˛y!í˛Ç ˛õk˛!ï˛ ÷ô%Ùye ˆê˛:ê‰˛ xyÜ˛yˆÏÓ˚ ˆÎÈüÈ§Ü˛° ï˛Ìƒ ˛õyGÎ˚y ÎyÎ˚ ˆ§áyˆÏl•z ≤ÃˆÏÎ˚yà §Ω˛Ó–

(2) lÙ%lyã˛Î˚ˆÏlÓ˚ ˆ«˛ˆÏe x!ôÜ˛ =Ó˚&c˛ xyˆÏÓ˚y˛õ Ü˛Ó˚y ≤ÃˆÏÎ˚yçlñ ly •ˆÏ° ˛õ«˛˛õy!ï˛c •ˆÏï˛ ˛õyˆÏÓ˚–

•yÓ˚̂ ÏÙ!lí z̨!ê˛Ü˛ !Ó Ï̂Ÿ’£Ïî (Hermereutic Analysis) ≠

!Ó£ÏÎ˚Ó› !ÓˆÏŸ’£ÏˆÏîÓ˚ ̂ «˛ˆÏe •yÓ˚ˆÏÙ!lí˛z!ê˛Ü˛ !ÓˆÏŸ’£Ïî ~Ü˛ !ÓˆÏ¢£Ï ôÓ˚ˆÏlÓ˚ !ÓˆÏŸ’£Ïîñ ~ˆÏ«˛ˆÏe àˆÏÓ£ÏÜ˛ñ ̂ Ü˛yˆÏly ̂ ê˛:ˆÏê˛Ó˚

!Ó£ÏÎ˚àï˛ xÌ≈̂ ÏÜ˛ §yÙy!çÜ˛üÈ˙!ï˛•y!§Ü˛ ̂ ≤Ã«˛y˛õ Ï̂ê˛ !Ó Ï̂Ÿ’£Ïî Ü˛ Ï̂Ó˚l– ~•z ôÓ˚̂ ÏlÓ˚ !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ ̂ «˛ Ï̂e =îàï˛ ï˛Ìƒ=!° Ï̂Ü˛

≤ÃÜ,˛ï˛ xˆÏÌ≈•z Óƒyáƒy Ü˛Ó˚y •Î˚– ~•z ˛õk˛!ï˛ˆÏï˛ ôˆÏÓ˚ ˆlGÎ˚y •Î˚ ˆÎñ ˆ°áÜ˛ ïÑ˛yÓ˚ x!Ë˛K˛ï˛yˆÏÜ˛ §yÙy!çÜ˛ÈüÈ˙!ï˛•y!§Ü˛

ˆ≤Ã«˛y˛õˆÏê˛ ˛õyë˛ƒ xyÜ˛yˆÏÓ˚ !°ˆÏáˆÏSÈl– ï˛y•z àˆÏÓ£ÏÜ˛ ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ ˆ«˛ˆÏe ˆÜ˛yl ~Ü˛!ê˛ xÇ¢ˆÏÜ˛ (Part) ˛õ%ˆÏÓ˚y

(Whole) !Ó£ÏÎ˚!ê˛Ó˚ ˛õ!Ó˚ˆÏ≤Ã!«˛ˆÏï˛ xôƒÎ˚l Ü˛ˆÏÓ˚ Óƒyáƒy ≤Ã›ï˛ Ü˛ˆÏÓ˚l ~•z ôÓ˚ˆÏlÓ˚ ÓƒyáƒyˆÏÜ˛ çyÙ≈yl òy¢≈!lÜ˛ Ùy!ê≈˛l

•y•ẑ Ïí˛àyÓ˚ (Martin Heidegger) ÓƒyáƒyÙ)°Ü˛ Ó,_ (Hormeneutic Circle) Ó Ï̂° x!Ë˛!•ï˛ Ü˛ Ï̂Ó˚̂ ÏSÈl– •yÓ˚̂ ÏÙ!lí z̨!ê˛Ü˛

Ü˛Ìy!ê˛ myÓ˚y ~Ü˛!ê˛ !ÓˆÏ¢£Ï Óƒyáƒy ˛õk˛!ï˛ˆÏÜ˛ ˆÓyV˛yˆÏly •Î˚–

xyˆÏÓ˚y Ë˛y°Ë˛yˆÏÓ Ó°y ÎyÎ˚ •yÓ˚ˆÏÙ!lí˛z!ê˛Ü˛ •° ÓƒyáƒyÓ˚ ï˛_¥ ~ÓÇ ÓyhflÏÓ ≤ÃˆÏÎ˚yà– §lyï˛l •yÓ˚ˆÏÙ!lí˛z!ê˛Ü‰˛ˆÏ§Ó˚

ˆ«˛ˆÏe åˆÎÙl Óy•zˆÏÓˆÏ°Ó˚ Óƒyáƒyä !°!áï˛ ˛õyˆÏë˛ƒÓ˚ Óƒyáƒy Ü˛Ó˚y •Î˚ñ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ §y!•ï˛ƒ ~ÓÇ ôÙ≈#Î˚ xy•zlÈüÈÜ˛yl%ˆÏlÓ˚

!Ó£ÏÎ˚– !ÓÇ¢ ¢ï˛y∑# Ï̂ï˛ (Heidegger) ̨õÓ˚yÙ¢≈ !ò Ï̂Î˚!SÈ̂ Ï°l ̂ Î §yÙy!çÜ˛ ÓyhflÏÓï˛y ̂ ÓyV˛yÓÈ̊üüüÈxyÓ˚G §Ó˚y§!Ó˚ xÈüÈÙôƒ!fliï˛

G áÑy!ê˛ í˛z˛õyÎ˚ •° ~!ê˛ˆÏÜ˛ ˆÜ˛Ó° ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚yÓ˚ ˛õ!Ó˚ÓˆÏï≈˛ ~!ê˛ˆÏÜ˛ xl%Ë˛Ó Ü˛Ó˚y ~ÓÇ x!hflÏcàï˛ ÓƒyáƒyÓ˚ G˛õÓ˚

=Ó˚&c xyˆÏÓ˚y˛õ Ü˛Ó˚y òÓ˚Ü˛yÓ˚– ˆ•ˆÏí˛àyÓ˚ Î%!_´ !òˆÏÎ˚!SÈˆÏ°l ˆÎñ ˛õë˛l (Text) =!° ~Ü˛!ê˛ í˛z˛õyÎ˚ ÎyÓ˚ ÙyôƒˆÏÙ ˛õyë˛Ü˛Ó˚y

ˆÜ˛Ó° ~Ü˛çl ˆ°áˆÏÜ˛Ó˚ x!Ë˛K˛ï˛y §¡õˆÏÜ≈˛ ˛õí˛¸ˆÏï˛ ˛õyˆÏÓ˚ ly ï˛ˆÏÓ ˆ°áˆÏÜ˛Ó˚ x!Ë˛K˛ï˛y=!°ˆÏÜ˛ í˛z˛õ¢ÙG Ü˛Ó˚ˆÏï˛

˛õy Ï̂Ó˚– §Ù§yÙ!Î˚Ü˛ Óy xyô%!lÜ˛ñ •yÓ˚̂ ÏÙ!lí z̨!:– ̂ Î=!° ̂ ••ẑ Ïí˛ày Ï̂Ó˚Ó˚ SÈyeÓ˚y ̃ ï˛Ó˚# Ü˛ Ï̂Ó˚!SÈ Ï̂°lñ §yÙy!çÜ˛ x!Ë˛K˛ï˛yÓ˚

ˆÎyàyˆÏÎyˆÏàÓ˚ !°!áï˛ ˛õë˛l=!°Ó˚ xyˆÏÓ˚y §#ÙyÓk˛ï˛y °«˛ Ü˛ˆÏÓ˚!SÈˆÏ°lñ ï˛yÓ˚y !°!áï˛ñ ˆÙÔ!áÜ˛ ~ÓÇ xˆÏÙÔ!áÜ˛ §•

§ÙhflÏ ôÓ˚ˆÏlÓ˚ ˆÎyàyˆÏÎyàˆÏÜ˛ xhs˝Ë%≈˛_´ Ü˛ˆÏÓ˚ ÓƒyáƒyÙ)°Ü˛ ≤Ã!e´Î˚yÓ˚ ~Ü˛!ê˛ Ü˛yë˛yˆÏÙyÓ˚ ≤ÃhflÏyÓ Ü˛ˆÏÓ˚ ~ÓÇ !°!áï˛ ˛õyˆÏë˛ƒÓ˚

ˆÎyàyˆÏÎyˆÏàÓ˚ «˛Ùï˛yˆÏÜ˛ §#ÙyÓk˛ Ü˛ˆÏÓ˚ ~Ùl §Ù§ƒy=!° xˆÏß∫£Ïî Ü˛ˆÏÓ˚– •yÓ˚ˆÏÙy!lí˛z!ê˛Ü˛§ ¢∑!ê˛ Ü˛álG Ü˛álG

ÓƒyáƒyÓ˚ ˛õ!Ó˚ÓˆÏï≈˛ Ë%˛° Ü˛ˆÏÓ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ˆÎ!ê˛ ÷ô%Ùye !°!áï˛ ˛õyˆÏë˛ƒÓ˚ Óƒyáƒy Óy §ÙyˆÏ°yã˛lyÙ)°Ü˛ ÓƒyáƒyˆÏÜ˛

ˆÓyV˛yÎ˚ñ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ ôÙ≈#Î˚ ˛õyë˛ƒ–

§Ó≈ˆÏ¢£Ïñ =îàï˛ àˆÏÓ£Ïîy ˛õk˛!ï˛Ó˚ ˆ«˛ˆÏe Ü˛ï˛Ü˛=!° fiê˛ƒyu˛yí≈˛ §Ê˛ê‰˛GÎ˚ƒyÓ˚ ˆÎÙl ATLA.ti.5, Nvivo and

QDA Hiner ~Ó˚ §y•yˆÏÎƒ fl∫Î˚Ç!e´Î˚ ˆÜ˛y!í˛Ç ~Ó˚ ÓƒÓfliy Ü˛Ó˚y •Î˚– ~•z ˆ≤Ãy@˝ÃyÙ=!° ò«˛ï˛y G o&ï˛ï˛yÓ˚ §ˆÏD Óí˛¸

xyÜ˛yˆÏÓ˚Ó˚ ï˛Ìƒ=!° ÓƒÓ•yÓ˚Ü˛yÓ˚#Ó˚ !lÎ˚Ù xl%ÎyÎ˚# §yçyˆÏï˛ñ ̨ õ,ÌÜ˛ Ü˛Ó˚ˆÏï˛ñ xˆÏß∫£Ïî Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚– lÙ%ly ̂ ê˛:ê˛

ˆí˛ê˛yÓ˚ ≤ÃyÌ!ÙÜ˛ Ù)°ƒyÎ˚ˆÏîÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ̂ ê˛:ˆÏê˛ xl%§¶˛yl Ü˛Ó˚yÓ˚ çlƒ Ü˛#GÎ˚yí≈˛ ̂ Ü˛yí˛ í˛zˆÏÕ‘á Ü˛ˆÏÓ˚ flÒ#Ù xl%ÎyÎ̊#

fl∫Î˚Ç!e´Î˚ !ÓˆÏŸ’£ÏˆÏîÓ˚ !lˆÏò≈¢ly ˜ï˛Ó˚# Ü˛Ó˚y í˛z!ã˛ï˛– ˆÜ˛yí˛=!°ˆÏÜ˛ñ í˛zFã˛e´Ù ˆÜ˛yˆÏí˛ §Çà!ë˛ï˛ Ü˛Ó˚yÓ˚ çlƒ í˛zFã˛hflÏˆÏÓ˚Ó˚
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˛õ!Ó˚Ü˛“ly ≤Ã›ï˛ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ˆÜ˛y!í˛Ç !flÒÙ!ê˛ lylyôÓ˚ˆÏlÓ˚ lÙ%ly ˛õyˆÏë˛ƒÓ˚ §y•yˆÏÎƒ ï˛yÓ˚ !lË)≈˛°ï˛y ˛õÓ˚#«˛y Ü˛Ó˚y

òÓ˚Ü˛yÓ˚– Î!ò ̂ Ü˛y!í˛Ç !flÒÙ §!ë˛Ü˛ ~ÓÇ !lÓ˚̂ Į̈ õ«˛ ly •Î˚ ï˛ Ï̂Ó ̨õ%̂ ÏÓ˚y çl§Çáƒy §¡õ Ï̂Ü≈̨  Ë%̨ ° !Ó Ï̂Ÿ’£Ïî • Ï̂Ó Îy Óƒyáƒy Ï̂Îyàƒ

lÎ˚– §Ê˛ê‰˛GÎ˚ƒyÓ˚ ˆ≤Ãy@˝ÃyÙ Ü˛ï˛Ü˛=!° ¢ˆÏ∑Ó˚ xhs˝!l≈!•ï˛ xÌ≈ Ó%V˛ˆÏï˛ ˛õyˆÏÓ˚ lyñ ÎyÓ˚ Ê˛ˆÏ° =îàï˛ !ÓˆÏŸ’£ÏˆÏîÓ˚ Ë%˛°

Óƒyáƒy •ˆÏï˛ ˛õyˆÏÓ˚–

1.14 ≤Ã!ï˛ˆÏÓòl Ó˚ã˛ly (Report Writing)

àˆÏÓ£ÏîyÓ˚ ˆ¢£Ï ˛õÎ≈yÎ˚ •°ñ àˆÏÓ£ÏîyÓ˚ ã)˛í˛¸yhs˝ ≤Ã!ï˛ˆÏÓòl Ó˚ã˛lyñ §Ù@˝Ã àˆÏÓ£Ïîy ≤Ã!e´Î˚yÓ˚ l!ÌË%˛_´Ü˛Ó˚î ~ÓÇ àˆÏÓ£ÏîyÓ˚

Ê˛°yÊ˛°ñ !Ó˚§yã≈˛ ˆ˛õ˛õyÓ˚ !í˛§yˆÏê≈˛¢l Óy ÙˆÏly@˝ÃyÊ˛ !•§yˆÏÓ !°!˛õÓk˛ Ü˛Ó˚y ~•z ≤Ã!ï˛ˆÏÓòˆÏl §Ù@˝Ã àˆÏÓ£Ïîy ≤Ã!e´Î˚y ˆÎ

§Ü˛° ˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ ï˛yÓ˚ ôyÓ˚îy ÌyÜ˛ˆÏÓ– ˆÎÙl ˆÜ˛yl ï˛_¥ (Theory) Óy Ü˛™ê˛ΔyQñ ˛õ!Ó˚Ùy˛õ àˆÏÓ£ÏîyÓ˚

˛õk˛!ï˛ •zï˛ƒy!ò í˛zˆÏÕ‘á ÌyÜ˛ˆÏÓ– ÎyˆÏï˛ xlƒ àˆÏÓ£ÏÜ˛Ó˚yñ àˆÏÓ£ÏîyÓ˚ !Ó!Ë˛ß¨ !òÜ˛=!° ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ñ ï˛yÓ˚ çlƒ

àˆÏÓ£Ïîy ˛õk˛!ï˛ !ÓhflÏy!Ó˚ï˛ Ë˛yˆÏÓ !°!áï˛ ÌyÜ˛ˆÏÓ– ~Ó˚ §y•yˆÏÎƒ xlƒ àˆÏÓ£ÏÜ˛àîñ xyˆÏÓ˚y Ü˛yç Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ ~Ó˚

§#ÙyÓk˛ï˛y xyˆÏ°yã˛ly Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

1.15 §yÓ˚yÇ¢˝ (Conclusion)

~•z ~Ü˛Ü˛ ˆÌˆÏÜ˛ xyÙÓ˚y !¢ˆÏá!SÈ ˆÎñ Îï˛«˛î ly xyÙÓ˚y ~Ü˛!ê˛ àˆÏÓ£Ïîy ˛õk˛!ï˛àï˛Ë˛yˆÏÓ !í˛çy•zl Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚ñ

ï˛ï˛«˛î xyÙÓ˚y °ˆÏ«˛ƒ ˆ˛õÑÔ!SÈˆÏï˛ ˛õyÓ˚Ó ly– ã)˛í˛¸yhs˝ Ê˛°yÊ˛ˆÏ° í˛z˛õ!fliï˛ •GÎ˚yÓ˚ çlƒ xyÙyˆÏòÓ˚ í˛z˛õÎ%_´ ˛õòˆÏ«˛˛õ=!°

§ï˛Ü≈˛Ë˛yˆÏÓ ˆÓˆÏSÈ !lˆÏï˛ •ˆÏÓ–

1.16 xl%¢#°l# (Exercise)

(1) ˜ÓK˛y!lÜ˛ àˆÏÓ£Ïîy Ó°ˆÏï˛ xy˛õ!l !Ü˛ ˆÓyˆÏV˛l⁄

(2) §yÙy!çÜ˛ àˆÏÓ£Ïîy G §Ùyç Ü˛Ù≈àˆÏÓ£ÏîyÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ ˆòáyG–

(3) ≤ÃÜ˛“ (Hypthoesis) Ó°ˆÏï˛ Ü˛# ˆÓyV˛⁄

(4) àˆÏÓ£Ïîy ≤Ã!e´Î˚yÓ˚ !Ó!Ë˛ß¨ ôy˛õ=!° Ü˛# Ü˛#⁄

1.17  @˝Ãsį õO# (Reference)

Concepts, Constructs, and Variables. (2020, August 17). Retrieved May 10, 2021, from https :/
/socialsci. libretexts. org/@go/page/26212

Formulating the Hypothesis. (2021, February 20). Retrieved May 10, 2021, from https:/ /
socialsci.libretexts.org/@go/page/7913

Oliveira, Ana Carolina, & Guedes, Cristiano. (2013). Social Work and Ethical Challenges in
Research: a bibliographic study. Revista Katdlysis, 16(spe), 119-129. https:// doi.org/
10.1590/S 1414-49802013000300008

Weinhardt, Michael. 2021. Big Data: Some Ethical Concerns for the Social Sciences.

Social Sciences 10: 36. https://doi.org/10.3390/ socsci 10020036
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http://scholarcommons.usf.edu/oa_textbooks/3/

https:// courses.lumenlearning.com/suny-hccc-research-methods/chapter/ chapter-1-science-and-
scientific-research/

https://scientificinquiryinsocialwork.pressbooks.com/chapter/1-2-science-social-science-and-
social-work/

https://www.nih.gov/health-information/nih-clinical-research-trials-you/guiding-principles-ethi-
cal-research



32 NSOU  PGSW - VII
~Ü˛Ü˛ 2  §ÙyçÜ˛Ù≈ àˆÏÓ£Ïîy (Social Work Research)

àë˛l

2.1 í ẑ̨ Ïj¢ƒ (Objectives)

2.2 ≤ÃhflÏyÓly (Introduction)

2.3 §Ùyç Ü˛ˆÏÙ≈ àˆÏÓ£ÏîyÓ˚ ÓƒÓ•yÓ˚ (Use of Research in Social Work)

2.4 §ÙyçÜ˛Ù≈ àˆÏÓ£ÏîyÓ˚ ôÓ˚î (Types of Social Work Research)

2.5 l#!ï˛ àˆÏÓ£Ïîy (Policy Research)

2.6 §yÓ˚yÇ¢ (Conclusion)

2.7 xl%¢#°l# (Exercise)

2.8 @˝Ãsį õO# (Reference)

2.1 í˛zˆÏj¢ƒ (Objectives)

~•z ~Ü˛ˆÏÜ˛ xyÙÓ˚y §ÙyçÜ˛ˆÏÙ≈ àˆÏÓ£Ïîy !Ü˛ Ë˛yˆÏÓ Ü˛Ó˚Ó ï˛y•z çylÓ–

2.2 ≤ÃhflÏyÓly (Introduction)

§yÙy!çÜ˛ Ü˛Ù≈ àˆÏÓ£ÏîyÓ˚ çlƒñ Óƒ!_´àï˛ xl%Ë)˛!ï˛Ó˚ ˆÓyV˛yÓ˚ G˛õÓ˚ x!ôÜ˛ =Ó˚&c xyˆÏÓ˚y˛õ ≤ÃˆÏÎ˚yçlñ ÎyˆÏï˛ ˜òl!®l

ç#ÓˆÏl Óƒ!_´ xyã˛Ó˚ˆÏîÓ˚ xÌ≈ í˛z˛õ°!∏˛ Ü˛Ó˚y ÎyÎ˚– ~•z Ü˛yÓ˚ˆÏî ÓƒyáƒyÙ)°Ü˛ àˆÏÓ£Ïîy §Ùyç Ü˛Ù≈ àˆÏÓ£ÏîyÓ˚ çlƒ í˛z˛õÎ%_´–

Óƒ!_´àï˛ ~ÓÇ §Ù!‹Tàï˛ §Ü˛° §Ùyç Ü˛Ù≈#ˆÏòÓ˚ ï˛yˆÏòÓ˚ ÙˆÏE˛°ˆÏòÓ˚ §Ù§ƒy=!°Ó˚ Ù)° Ü˛yÓ˚î ~ÓÇ §Ω˛yÓƒ §Ùyôyl

§¡õˆÏÜ≈˛ §ÙƒÜ˛ K˛yl ÌyÜ˛y ≤ÃˆÏÎ˚yçl– ˆ§y¢ƒy°GÎ˚yÜ≈˛ §%˛õyÓ˚Ë˛y•zçyÓ˚ ~ÓÇ ~ˆÏç!™Ó˚ ≤Ã¢y§Ü˛ˆÏòÓ˚ ˆòáyˆÏï˛ •ˆÏÓ ˆÎ

ï˛yˆÏòÓ˚ ~ˆÏç!™ ˆ≤Ãy@˝ÃyÙ=!° ï˛yˆÏòÓ˚ °«˛ xç≈ˆÏl í˛z˛õÎ%_´– ˆÓ¢#Ó˚Ë˛yà Óƒ!_´àï˛ ~ÓÇ §Ó˚Ü˛yÓ˚# xÌ≈≤ÃòylÜ˛yÓ˚# §Çfliy

≤ÃÙyî ã˛yÎ˚ ̂ Îñ ~ˆÏç!™Ó˚ ̂ ≤Ãy@˝ÃyÙ=!° ~•z ÓƒÓ•yˆÏÓ˚ Ü˛yÎ≈Ü˛Ó˚# Ë)˛!ÙÜ˛y ̨õy°l Ü˛Ó˚ˆÏï˛ §«˛Ù– ~°yÜ˛y!Ë˛!_Ü˛ §ÙyçÜ˛ˆÏÙ≈Ó˚

ˆ«˛ˆÏeñ §ÙyçÜ˛Ù≈#Ó˚y àˆÏÓ£Ïîy!Ë˛!_Ü˛ ˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ °«˛ƒ˛õ)Ó˚ˆÏî í˛zˆÏòƒyà# •Î˚– ˆÓ˚yà!Ó£ÏÎ˚Ü˛ (Clinical) §Ùyç

Ü˛Ù≈#ˆÏòÓ˚G xÓ¢ƒ•z !l!Ÿã˛ï˛ Ü˛Ó˚ˆÏï˛ •ˆÏÓ ˆÎñ ï˛yˆÏòÓ˚ •hflÏˆÏ«˛˛õ ˆÓ˚yà#Ó˚ í˛z˛õÜ˛yˆÏÓ˚•z °yˆÏà– ˆÜ˛yˆÏlyÓ˚Ü˛Ù «˛!ï˛ Ü˛ˆÏÓ˚ ly–

~SÈyí˛¸y §ÙyçÜ˛Ù≈#àî ˆÓ˚yà#ˆÏòÓ˚ °ˆÏ«˛ƒÓ˚ !òˆÏÜ˛ x@˝Ãà!ï˛Ó˚ ôÓ˚îñ ï˛yˆÏòÓ˚ §y•yÎƒ Ü˛Ó˚yÓ˚ çlƒ ï˛Ìƒ §Ç@˝Ã• Óy ˆÜ˛yˆÏly

˛õ!Ó˚Óï≈˛ˆÏlÓ˚ çlƒG ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– §ˆÏÓ≈y˛õ!Ó˚ §ÙyçÜ˛Ù≈#Ó˚y ÎÌyÎÌ G ˜l!ï˛Ü˛ ˛õ!Ó˚ˆÏ£ÏÓyÓ˚ çlƒ ÓyhflÏÓ

xÓfliy §¡õˆÏÜ≈˛ ˜ÓK˛y!lÜ˛ §y!•ˆÏï˛ƒÓ˚ §¡õˆÏÜ≈˛ §ˆÏã˛ï˛l ÌyÜ˛ˆÏÓ–

ˆÎÈüÈˆÜ˛yˆÏly âê˛lyÎ˚ §ÙyçÜ˛Ù≈#ˆÏòÓ˚ˆÏÜ˛ ˜ÓK˛y!lÜ˛ ï˛Ìƒ=!°ˆÏÜ˛ Ó%V˛ˆÏï˛G !ÓˆÏŸ’£Ïî Ü˛Ó˚ˆÏï˛ §ÙÌ≈ •ˆÏï˛ •ˆÏÓ–

≤ÃÙyî!Ë˛!_Ü˛ Ü˛yç (Evidence Basedc Practice–EBP) •°ñ §ÙyçÜ˛Ù≈# °∏˛ ≤ÃÙy Ï̂îÓ˚ !Ë˛!_ Ï̂ï˛ !§k˛yhs˝@˝Ã•î Ü˛ Ï̂Ó˚–

~Ü˛çl §ÙyçÜ˛Ù≈#ˆÏÜ˛ xÓ¢ƒ•z ˜ÓK˛y!lÜ˛ §y!•ï˛ƒ ~ÓÇ ÓyhflÏÓ ˛õ!Ó˚!fli!ï˛Ó˚ §ˆÏD §yÙO§ƒ˛õ)î≈ ≤ÃÙyî G ï˛_¥=!° Ó%V˛ˆÏï˛

˛õyÓ˚ˆÏÓ– Ó˚&!Ól ~ÓÇ ˆÓ!Ó (2017) ~Ó˚ ÙˆÏï˛ñ EBP-ˆï˛ñ ÓyhflÏÓ ˛õ!Ó˚ˆÏÓ¢ñ ÙˆÏE˛ˆÏ°Ó˚ ã˛!Ó˚e ÓƒÓ•yÓ˚ˆÏÎyàƒ í˛zÍˆÏ§Ó˚

G˛õÓ˚ =Ó˚&c ˆòGÎ˚y •Î˚– EBP ≤ÃˆÏÎ˚yˆÏàÓ˚ ˆ«˛ˆÏe °«˛ƒ Ó˚yáˆÏï˛ •ˆÏÓ ˆÎñ ˜ÓK˛y!lÜ˛ Literature Îy Ó°y •ˆÏÎ˚ˆÏSÈ ï˛yÓ˚•z

≤ÃˆÏÎ˚yà Ü˛Ó˚ˆÏï˛– ÓÓ˚Ç Literature!ê˛ ˛õÓ˚#«˛yñ Ü˛ˆÏÓ˚ ÙˆÏE˛° !lˆÏçˆÏÓ˚G ÓyhflÏÓ í˛z˛õˆÏÎyà# •hflÏˆÏ«˛˛õ ÓyN˛l#Î˚– àˆÏÓ£Ïîy

≤ÃyÆ Ê˛°yÊ˛° §ÓˆÏ«˛ˆÏe ≤ÃˆÏÎ˚yà §Ω˛yÓly lÎ˚ñ ÓÓ˚Ç §ÙyçÜ˛Ù≈# ï˛yÓ˚ !lçfl∫ !ã˛hs˝yË˛yÓly ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚ ≤ÃÜ,˛ï˛ §Ù§ƒyÓ˚
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§Ùyôy Ï̂l í ẑ̨ Ïòƒyà# • Ï̂Ó–

!¢÷ Ï̂òÓ˚ Ùyl!§Ü˛ fl∫yfliƒ !l Ï̂Î˚ Ü˛yç Ü˛Ó˚y ~Ü˛!ê˛ §ÇfliyÓ˚ Ü˛Ìy ï%̨ Ï̂° ôÓ˚y ÎyÜ˛– §Çfliy!ê˛ Óƒ!_´àï˛ xÌ≈≤ÃòylÜ˛yÓ˚# §ÇfliyÓ˚

§y•y Ï̂Îƒ f!l¡¨ xyÎ˚Ë%̨ _´ ̨õ!Ó˚Óy Ï̂Ó˚Ó˚ !¢÷ Ï̂òÓ˚ñ §y•ẑ ÏÜ˛° ̂ òÎ˚– ~ÓÇ ̂ §•z §y•ẑ ÏÜ˛° Ó˚«˛îy Ï̂Ó«˛ Ï̂îÓ˚ ≤Ã!¢«˛îG ̂ òÎ˚ ̨õ Ï̂Ó˚ fl%Ò°

ˆ¢£Ï • Ï̂° ò° ̂ ÓÑ̂ Ïô §y•ẑ ÏÜ˛ Ï̂° ã˛ Ï̂í ¸̨ Óy•ẑ ÏÓ˚ ̂ Óí ¸̨y Ï̂ï˛ ÎyGÎ˚yÓ˚ ÓƒÓfliy Ü˛ Ï̂Ó˚– ~Ó˚ Ê˛ Ï̂° !Ü˛ ÓyFã˛y Ï̂òÓ˚ Ùyl!§Ü˛ fl∫y Ï̂fliƒÓ˚ í z̨ß¨!ï˛

•ˆÏÓ⁄ l#!ï˛àï˛Ë˛yˆÏÓ Ó°y ÎyÎ˚– í˛zß¨!ï˛ •ˆÏÓ– ï˛ˆÏÓñ Î!ò ï˛y ly •Î˚ §ÙyçÜ˛Ù3#Ó˚ í˛z!ã˛ï˛ ~•z xÌ≈ˆÏÜ˛ xlƒˆÏÜ˛yˆÏly Ë˛yˆÏÓ

x!ôÜ˛ Ü˛yÎ≈Ü˛Ó˚# ≤ÃÜ˛“ Ü˛y Ï̂ç °yày Ï̂ï˛ • Ï̂Ó– xÌ≈yÍñ §ÇfliyÓ˚ §ÙyçÜ˛Ù≈#àî xÓ¢ƒ ï˛y Ï̂òÓ˚ òyï˛y §Çfliy Ï̂Ü˛ ̂ òáy Ï̂Ó ̂ Î ï˛y Ï̂òÓ˚

Ü˛Ù≈§)ã˛#ñ !¢÷ Ï̂òÓ˚ Ùyl!§Ü˛ §ÇfliyÓ˚ í z̨ß¨!ï˛ Ï̂ï˛ Ü˛y Ï̂ç °yà Ï̂SÈ–

í˛z˛õˆÏÓ˚Ó˚ í˛zòy•Ó˚î ̂ ÌˆÏÜ˛ ̂ ÓyV˛y ÎyÎ˚ ̂ Î §ÙyçÜ˛Ù≈#ˆÏòÓ˚ Ù)°ƒyÎ˚î!Ë˛!_Ü˛ àˆÏÓ£ÏîyÓ˚ G˛õÓ˚ ̂ çyÓ˚ !òˆÏï˛ •ˆÏÓ– ï˛yˆÏÜ˛ñ

Ü˛Ù≈§)ã˛#Ó˚ Ü˛yÎ≈Ü˛y!Ó˚ï˛y xl%§¶˛yˆÏlÓ˚ G˛õÓ˚ =Ó˚&c !òˆÏï˛ •ˆÏÓ– ~•z Ó•zˆÏï˛ xl%§¶˛yˆÏlÓ˚ !Ó!Ë˛ß¨ ˛õsiy §¡õˆÏÜ≈˛ !ÓhflÏy!Ó˚ï˛

xy Ï̂°yã˛ly Ü˛Ó˚y • Ï̂Ó– §Ó˚Ü˛yÓ˚# Óy ̂ Ó§Ó˚Ü˛yÓ˚# í z̨Ë˛Î˚̂ Ï«˛ Ï̂eÓ˚ xÌ≈≤ÃòylÜ˛yÓ˚# Ï̂òÓ˚ ̂ Ü˛ §ÇfliyÎ˚ §ÙyçÜ˛Ù≈#Ó˚y xÓ¢ƒ•z !l!Ÿã˛ï˛

Ü˛Ó˚ˆÏÓ ̂ Î ï˛yˆÏòÓ˚ xÌ≈ §!ë˛Ü˛ ~ÓÇ Ü˛yÎ≈Ü˛Ó˚# Ë˛yˆÏÓ ÓƒÓ•*ï˛ •ˆÏFSÈ– Î!òñ ̂ òáy ÎyÎ˚ ̂ Î ̂ Ü˛yˆÏly Ü˛Ù≈§)ã˛# çlàˆÏîÓ˚ ̂ Ü˛yˆÏly

í z̨̨ õÜ˛y Ï̂Ó˚ °yà Ï̂SÈ lyñ ï˛ Ï̂Ó ̂ §•z xÌ≈ xlƒ ̂ Ü˛y Ï̂ly Ü˛yÎ≈Ü˛Ó˚# ̂ ≤Ãy@˝Ãy Ï̂Ù fliylyhs˝Ó˚ Ü˛Ó˚y • Ï̂Ó– ̂ Ü˛y Ï̂ly Ü˛Ù≈§)ã˛#Ó˚ Ù•Í í ẑ̨ Ïj¢ƒ

Óy °«˛ƒ ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ñ ï˛yÓ˚ xÌ≈ ~•z lÎ˚ ˆÎ ˆ§•z °«˛ƒ=!° xÓ¢ƒ•z x!ç≈ï˛ •ˆÏÓ– §Çfliy=!°Ó˚ =Ó˚&c˛õ)î≈ Ë)˛!ÙÜ˛y •°ñ

ï˛yÓ˚y fl∫ï˛ Ï̂Ë˛yà#Ó˚̂ ÏòÓ˚ (Beneficiary) §y•y Ï̂ÎƒÓ˚ §!ë˛Ü˛ !ò¢y ̂ òáy Ï̂ly–

§%ï˛Ó˚yÇ §ÙyçÜ˛Ù≈ àˆÏÓ£ÏîyÓ˚ Ù)° °«˛ƒ •°ÈüüüÈ

(1) §yÙy!çÜ˛ §Ù§ƒy=!°Ó˚ §Ùyôyl Ü˛Ó˚y ~ÓÇ !Ó!Ë˛ß¨ §Ùyçàë˛lÜ˛yÓ˚# !Ó!Ë˛ß¨ !Ó£Ï̂ ÏÎ˚Ó˚ §!ë˛Ü˛ Ù)°ƒyÎ˚l Ü˛Ó˚y–

(2) §yÙy!çÜ˛ Ü˛Ù≈§)ã˛#Ó˚ Ü˛yÎ≈Ü˛y!Ó˚ï˛y ̨õÓ˚#«˛yÓ˚ çlƒ §!ë˛Ü˛ à Ï̂Ó£Ïîy ̨õk˛!ï˛ !lÓ≈yã˛l Ü˛Ó˚y–

2.3 §ÙyçÜ˛ˆÏÙ≈ àˆÏÓ£ÏîyÓ˚ ÓƒÓ•yÓ˚ (Use of Research in Social Work)

•hflÏˆÏ«˛˛õÙ)°Ü˛ àˆÏÓ£Ïîy (Intervention Research) ≠

•hflÏ̂ Ï«˛˛õÙ)°Ü˛ à Ï̂Ó£ÏîyÓ˚ Ùyôƒ Ï̂Ùñ !Ü˛v §yÙy!çÜ˛ âê˛lyÓ˚ §ÙyçÜ˛Ù≈#Ó˚y •hflÏ̂ Ï«˛ Į̈̂ õÓ˚ Ê˛°yÊ˛° §Ó˚y§!Ó˚ Ù)°ƒyÎ˚î Ü˛Ó˚y •Î˚ñ

§yÙy!çÜ˛ §Ù§ƒyÓ˚ §Ùyôy Ï̂l Ó˚«˛yÙ)°Ü˛ ÓƒÓfliy @˝Ã•î Ü˛Ó˚y •Î˚– ≤Ã!ï˛!ê˛ xôƒÎ˚̂ ÏlÓ˚ ̨õ,ÌÜ˛ ~ÓÇ §%!l!ò≈‹T ≤ÃË˛yÓ Ìy Ï̂Ü˛ ̂ Î=!°

ï˛ˆÏÌƒÓ˚ =lÙyˆÏlÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚¢#°– ï˛ySÈyí˛¸y ≤Ã!ï˛!ê˛ fiê˛y!í˛Ó˚ !Ü˛S%È §#ÙyÓk˛ï˛yG ÌyˆÏÜ˛– ~•z §#ÙyÓk˛ï˛y=!°ñ àˆÏÓ£ÏîyÓ˚

l:y ̃ ï˛Ó˚#Ó˚ §Ù Ï̂Î˚•z ̂ ÙyÜ˛y!Ó°y Ü˛Ó˚̂ Ïï˛ • Ï̂Ó– •hflÏ̂ Ï«˛˛õÙ)°Ü˛ à Ï̂Ó£Ïîy Ìy Ï̂Ü˛ ̨õÓ˚#«˛yÙ)°Ü˛ à Ï̂Ó£ÏîyG Ó°y •Î˚– à Ï̂Ó£ÏîyÓ˚

l:y ̃ ï˛Ó˚#Ó˚ ≤Ã!ï˛!ê˛ ò¢y Ï̂ï˛ ≤Ã Ï̂Î˚yçl#Î˚ •hflÏ̂ Ï«˛˛õ Ü˛Ó˚y •Î˚– ̨õÓ˚#«˛yÙ)°Ü˛ xôƒÎ˚̂ ÏlÓ˚ §y•y Ï̂Îƒ à Ï̂Ó£Ïîy §Çe´yhs˝ ≤ÃŸ¿=!°Ó˚

§Ùyôy Ï̂lÓ˚ çlƒ !lÓ˚yÙÎ˚Ù)°Ü˛ §ÇfliyÓ˚ §y•yÎƒ ̂ lGÎ˚y •Î˚– !lÓ˚yÙÎ˚Ù)°Ü˛ ÓƒÓfliyÓ˚ Ù Ï̂ôƒ ≤Ã!ï˛ Ï̂£ÏôÜ˛– !ã˛!Ü˛Í§yñ x Ï̂flfy˛õã˛yÓ˚ñ

˛õÓ˚#«˛y •zï˛ƒy!ò xhs˝Ë%≈̨ _´ !Ó£ÏÎ˚ñ ≤Ã!ï˛ Ï̂Ó˚y Ï̂ôÓ˚ Ù Ï̂ôƒ ≤Ã!ï˛Ó˚«˛yÙ)°Ü˛ §Ó˚OyÙ ≤Ã Ï̂Ü˛Ô¢° ÓƒÓfliy˛õly l#!ï˛Ó˚ ̨õ!Ó˚Óï≈̨ l Óy ̂ Ó˚yà

Óy xyâyˆÏï˛Ó˚ §Ω˛yÓƒ Ü˛yÓ˚î !•§yˆÏÓ Ù)°ƒyÎ˚î Ü˛Ó˚y í˛z!ã˛ï˛ ~Ùl ̂ Ü˛yˆÏly í˛z˛õyòyl xhs˝Ë%≈˛_´ ÌyÜ˛ˆÏï˛ ̨õyˆÏÓ˚–

xl%¢#°l !Ë˛!_Ü˛ àˆÏÓ£Ïîy (Practice Based Research) ≠

xl%¢#°l!Ë˛!_Ü˛ àˆÏÓ£Ïîy •° ôyÓ˚îy!Ë˛!_Ü˛ Ü˛Ù≈ ˛õk˛!ï˛– ~Ü˛çl àˆÏÓ£ÏÜ˛ñ §,!‹TÙ)°Ü˛ xl%¢#°lñ §,!‹TÙ)°Ü˛ ˛õk˛!ï˛ñ

§,!‹TÙ)°Ü˛ Ê˛°yÊ˛° àˆÏÓ£ÏîyÓ˚ l:yˆÏï˛ xhs˝Ë%≈˛_´ Ü˛ˆÏÓ˚ !fløÌ ~ÓÇ !í˛lñ ˆò!áˆÏÎ˚ˆÏSÈl ˆÎñ xl%¢#°l!Ë˛!_Ü˛ àˆÏÓ£ÏîyÓ˚

í˛zÍ˛õ!_ ò%!ê˛ ˛õÓ˚flõÓ˚ §¡õÜ≈˛Î%_´ ôyÓ˚îy ˆÌˆÏÜ˛ÈüüüÈ(1) §,!‹TÙ)°Ü˛ Ü˛yç !lˆÏç•z ~Ü˛ ôÓ˚ˆÏlÓ˚ àˆÏÓ£Ïîyñ ÎyÓ˚ Ê˛°yÊ˛°

§ly_´ˆÏÎyàƒñ §,!‹TÙ)°Ü˛ Ü˛yˆÏçÓ˚ Ê˛°yÊ˛° àˆÏÓ£Ïîy ≤Ã!e´Î˚y ~ÓÇ àˆÏÓ£Ïîy §Çe´yhs˝ ≤ÃˆÏŸ¿Ó˚ ˆ«˛ˆÏe Óƒy˛õÜ˛ xÓòyl

Ó˚yˆÏá– (2) §,çl¢#° âê˛ly Î!ò §,çl¢#° xl%¢#°lÜ˛yÓ˚#ˆÏòÓ˚ ≤Ã!¢«˛î ~Ç K˛yl ÌyˆÏÜ˛ ~ÓÇ ï˛yÓ˚y !¢“ ˜ï˛Ó˚#Ó˚ Ü˛Ó˚yÓ˚
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§ÙÎ˚ ̂ Î ≤Ã!e´Î˚yÓ˚ !lˆÏÎ˚y!çï˛ ÌyˆÏÜ˛ ï˛y !ÓˆÏ¢£Ïy!Î˚ï˛ àˆÏÓ£ÏîyÓ˚ !òˆÏÜ˛ !lˆÏÎ˚ ̂ ÎˆÏï˛ ̨ õyˆÏÓ˚ Îy ï˛yÓ˚˛õˆÏÓ˚ §yôyÓ˚î#Ü˛Ó˚î Ü˛Ó˚y

ˆÎˆÏï˛ ˛õyˆÏÓ˚– ~ÓÇ ˆ§!ê˛ˆÏÜ˛ àˆÏÓ£Ïîy ˛õe !•§yˆÏÓ ˆ°áy ˆÎˆÏï˛ ˛õyˆÏÓ˚– !fløÌ ~ÓÇ !í˛l ˆò!áˆÏÎ˚ˆÏSÈl ˆÎñ !Ó£ÏÎ˚Ó› ~ÓÇ

§,çl¢#° Ü˛Ù≈≤Ã!e´Î˚y ̂ ÌˆÏÜ˛ ̂ Î K˛yˆÏlÓ˚ í˛zqÓ •Î˚ñ ï˛yÓ˚y xlƒ àˆÏÓ£Ïîy ̨õk˛!ï˛Ó˚ ̂ ÌˆÏÜ˛ xy°yòy •ˆÏ°G ï˛yÓ˚ ̨ õÓ˚flõˆÏÓ˚Ó˚

˛õ!Ó˚˛õ)Ó˚Ü˛ •Î˚ÈüüüÈÓƒÓ•yÓ˚Ù)°Ü˛ àˆÏÓ£Ïîyñ ≤ÃÜ˛“=!° §ÙhflÏ §,çl¢#° Ü˛yˆÏç ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ ~ÓÇ lylyl ôÓ˚ˆÏlÓ˚

˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ˆ§•z xˆÏÌ≈ ~•z àˆÏÓ£Ïîy ˛õk˛!ï˛ ≤ÃÜ,˛!ï˛ xˆÏÌ≈•z lÙl#Î˚ ˛õk˛!ï˛–

2.4 §ÙyçÜ˛Ù≈ àˆÏÓ£ÏîyÓ˚ ôÓ˚î (Types of Social Work Research)

§yôyÓ˚îï˛ §ÙyçÜ˛Ù≈ àˆÏÓ£ÏîyˆÏÜ˛ !l¡¨!°!áï˛ í˛z˛õyˆÏÎ˚ ˆ◊î#Ók˛ Ü˛Ó˚y ÎyÎ˚ÈüüüÈ

(1) ≤ÃˆÏÎ˚yçl Ù)°ƒyÎ˚l xôƒÎ˚l (Needs Assessment Studies)

(2) ˛õ!Ó˚!fli!ï˛ !ÓˆÏŸ’£Ïî (Situational Analysis)

(3) ˛õÎ≈̂ ÏÓ«˛î G Ù)°ƒyÎ˚î (Monitoring & Evaluation)

(4) ≤ÃË˛yÓ Ù)°ƒyÎ˚î (Impact Assessment)

(5) l#!ï˛ àˆÏÓ£Ïîy (Policy Research)

≤Ã Ï̂Î˚yçl Ù)°ƒyÎ˚î xôƒÎ˚l (Needs Assessment Studies) ≠

≤ÃˆÏÎ˚yçl Ù)°ƒyÎ˚î xôƒyÎ˚l ˛õk˛!ï˛ •° ~Ü˛!ê˛ §ÙyˆÏçÓ˚ ≤ÃˆÏÎ˚yçl §¡õˆÏÜ≈˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ~Ü˛!ê˛ ˛õk˛!ï˛àï˛ í˛z˛õyÎ˚ñ ˆÎ

˛õk˛!ï˛ˆÏï˛ ≤ÃˆÏÎ˚yçl=!°ˆÏÜ˛ =Ó˚&c xl%§yˆÏÓ˚ §yçyˆÏly •Î˚ ~ÓÇ ≤ÃˆÏÎ˚yçl#Î˚ ̨ õòˆÏ«˛˛õ @˝Ã•ˆÏîÓ˚ ÓƒÓfliy Ü˛Ó˚y •Î˚ §yÙy!çÜ˛

!Ó£ÏÎ˚ (Social issue) ~Ü˛!ê˛ Ó,•_Ó˚ ôyÓ˚îy Îy §Ùy Ï̂çÓ˚ ̂ Ü˛y Ï̂ly ~°yÜ˛yÓ˚ Óy !Ó Ï̂¢£Ï çl§Ù!‹TÓ˚ § Ï̂D ç!í ¸̨ï˛ • Ï̂ï˛˛õy Ï̂Ó˚ñ

ˆÎÙlñ fl∫yfliƒ!Ó£ÏÎ˚Ü˛ ~ˆÏ«˛ˆÏe àˆÏÓ£ÏîyÓ˚ !Ó£ÏÎ˚•ˆÏï˛ ˛õyˆÏÓ˚ñ ÎyÓ˚y xï˛ƒ!ôÜ˛ ô)Ù˛õyl Ü˛ˆÏÓ˚lñ Ùyl!§Ü˛ fl∫yˆÏfliƒÓ˚ xÓfliy

§y«˛Ó˚ï˛y !Ó£ÏÎ˚Ü˛ !¢ˆÏ“ í˛zß¨Î˚l•zï˛ƒy!ò !Ó£ÏÎ˚ •ˆÏï˛ ˛õyˆÏÓ˚– ~•z ôÓ˚ˆÏlÓ˚ §Ù§ƒy=!° !ã˛!•´ï˛ Ü˛Ó˚y •ˆÏ°ñ ˆÜ˛yl §Çfliy Óy

çl§Ù!‹T ˆ§=!° §ÙyôyˆÏlÓ˚ çlƒí˛z˛õÎ%_´ ˛õòˆÏ«˛˛õ @˝Ã•î Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– §%ï˛Ó˚yÇ ≤ÃÌˆÏÙ §Ù§ƒyñ §Ù§ƒyÓ˚ ôÓ˚î ~ÓÇ

§Ù§ƒy Ùyey !lô≈yÓ˚î Ü˛Ó˚yÓ˚ çlƒ ≤ÃˆÏÎyçl Ù)°ƒyÎ˚î xôƒÎ˚l =Ó˚&c˛õ)î≈– ~•z ≤ÃˆÏÎ˚yçl Óƒ!_´àï˛ •ˆÏï˛ ˛õyˆÏÓ˚ xyÓyÓ˚

~°yÜ˛y!Ë˛!_Ü˛G •ˆÏï˛ ˛õyˆÏÓ˚– ˆË˛ÔˆÏày!°Ü˛ ~°yÜ˛yÓ˚ ˆ«˛ˆÏe ˆÜ˛yˆÏly !ÓˆÏ¢£Ï çlˆÏày¤˛#ˆÏÜ˛ x@˝Ãy!ôÜ˛yÓ˚ Ë%˛_´Ü˛Ó˚y ˆÎˆÏï˛

˛õyˆÏÓ˚– ≤ÃˆÏÎ˚yçl Ù)°ƒyÎ˚î (Needs assessment) ˆÜ˛ xˆÏlÜ˛ §ÙÎ˚ Ü˛Ù≈§)ã˛# ˜ï˛!Ó˚ñ l#!ï˛ !lô≈yÓ˚îñ §¡õˆÏòÓ˚ ˛õ%lÓ≈rê˛l

~ÓÇ àˆÏÓ£ÏîyÓ˚ l:y ˜ï˛Ó˚#Ó˚ !Ë˛ï˛ !•§yˆÏÓ àîƒ Ü˛Ó˚y •Î˚– ï˛ySÈyí˛¸y ~•z ˛õk˛!ï˛Ó˚ §y•yˆÏÎƒ Ü˛Ù≈§)ã˛#Ó˚ à!ï˛≤ÃÜ,˛!ï˛ G

Ù)°ƒyÎ˚î §Ω˛Ó–

≤ÃˆÏÎ˚yçl Ù)°ƒyÎ˚î xôƒÎ˚ˆÏlÓ˚ Ü˛ˆÏÎ˚Ü˛!ê˛ ôy˛õ xyˆÏSÈÈüüüÈ

(1) ≤ÃˆÏÎ˚yçl Ù)°ƒyÎ˚ˆÏîÓ˚ §%ˆÏÎyà §¡õˆÏÜ˛≈ !§k˛yhs˝ @˝Ã•î–

(2) ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˛õ!Ó˚Ü˛“ly–

(3) §Çà,•#ï˛ ï˛ˆÏÌƒÓ˚ !ÓˆÏŸ’£Ïî–

(4) ï˛ˆÏÌƒÓ˚ §y•yˆÏÎƒ ≤ÃˆÏÎ˚yçˆÏl x@˝Ãy!ôÜ˛yÓ˚ !lÓ≈yã˛l Ü˛Ó˚y ~ÓÇ §¡õˆÏòÓ˚ Órê˛lñ ≤ÃÜ˛“ l:y ˜ï˛Ó˚# Ü˛Ó˚yñ ˛õ!Ó˚ˆÏ£ÏÓy

≤Ãòyl !Ó£ÏˆÏÎ˚ ˛õòˆÏ«˛˛õ @˝Ã•î–

ÓyhflÏˆÏÓñ ≤ÃˆÏÎ˚yçl Ù)°ƒyÎ˚î x§Çà!ë˛ï˛ ˛õk˛!ï˛ˆÏï˛ Ü˛Ó˚y •Î˚– ˆÎÙlñ ˆÓ¢ Ü˛ˆÏÎ˚Ü˛çl Üœ˛yˆÏÎ˚rê˛ ~Ü˛•z §Ù§ƒy !lˆÏÎ˚

í˛z˛õ!fliï˛ •ˆÏï˛ ˛õyˆÏÓ˚ñ ˆÎ=!° ã˛°!ï˛ ˛õ!Ó˚ˆÏ£ÏÓyÓ˚ myÓ˚y §Ùyôxl •ˆÏFSÈ lyó ˛õ!Ó˚ˆÏ£ÏÓy ≤ÃòyˆÏlÓ˚ ˆ«˛ˆÏe áyÙ!ï˛ °&aƒ Ü˛Ó˚y



NSOU  PGSW - VII 35

ˆÎˆÏï˛ ̨ õyˆÏÓ˚– xÌÓy lï%˛l Üœ˛yˆÏÎ˚rê˛ @˝Ã&˛õ §,!‹T •ˆÏï˛ ̨ õyˆÏÓ˚– ̂ §=!°Ó˚ xy÷ §ÙyôyˆÏlÓ˚ çlƒ lï%˛l Ü˛Ù≈§)ã˛# @˝Ã•î Ü˛Ó˚y •Î˚–

˛õk˛!ï˛àï˛ Ü˛Ù≈§)ã˛# ly !lˆÏÎ˚ñ á![˛ï˛ Ü˛Ù≈§)ã˛#Ó˚ ÙyôƒÙñ §yÙ!Î˚Ü˛ §%!Óôy ̂ òGÎ˚y ̂ àˆÏ°G ̂ ¢£Ï˛õÎ≈hs˝ ~•zË˛xˆÏÓ Üœ˛yˆÏÎ˚ˆÏrê˛Ó˚

@˝Ã&ˆÏ˛õÓ˚ ˆÜ˛yˆÏly í˛z˛õÜ˛yÓ˚ •Î˚ lyñ §%ï˛Ó˚yÇ ˆÜ˛yˆÏly ˛õk˛!ï˛àï˛ ≤ÃˆÏÎ˚yçl Ù)°ƒyÎ˚ˆÏîÓ˚ ÙyôƒˆÏÙ §¡õˆÏòÓ˚ §!ë˛Ü˛ G Ü˛yÎ≈Ü˛Ó˚#

ÓƒÓ•yÓ˚ §Ω˛Ó–

̨õ!Ó˚!fli!ï˛àï˛ !Ó Ï̂Ÿ’£Ïî (Situational Analysis) ≠

˛õ!Ó˚!fli!ï˛àï˛ !ÓˆÏŸ’£Ïîñ àˆÏÓ£ÏîyÓ˚ ~Ùl ~Ü˛!ê˛ ò,!‹TË˛!D ÎyˆÏï˛ ÓyhflÏÓy!Î˚ï˛ ï˛_¥àï˛ ˛õk˛!ï˛Ó˚ §y•yˆÏÎƒ §Ùyç çàï˛

!ã˛!•´ï˛Ü˛Ó˚î ~ÓÇ Óî≈ly Ü˛Ó˚y •Î˚– Üœ˛yÜ≈˛ ÓyhflÏÓy!Î˚ï˛ ï˛ˆÏ_¥Ó˚ §y•yˆÏÎƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ ~Ü˛!ê˛ lï%˛l !òˆÏÜ˛ í˛zqyÓl Ü˛ˆÏÓ˚ˆÏSÈl

ˆÎ!ê˛ ˆÜ˛yˆÏly §yÙy!çÜ˛ âê˛lyÓ˚ ≤Ãy§!DÜ˛ï˛yˆÏÜ˛ =Ó˚&c !òˆÏÎ˚ !Óã˛yÓ˚ Ü˛ˆÏÓ˚– ˛õ!Ó˚!fli!ï˛ !ÓˆÏŸ’£ÏˆÏî Óƒy˛õÜ˛ Ü˛yë˛yˆÏÙy àë˛ˆÏlÓ˚

ÙyôƒˆÏÙ ï˛Ìƒ í˛zˆÏß√yã˛ˆÏlÓ˚ í˛z˛õÜ˛yÓ˚# Ë)˛!ÙÜ˛y ˛õy°l Ü˛ˆÏÓ˚– ~•z Ü˛yë˛yˆÏÙy ˆÜ˛yˆÏly Ü˛yçˆÏÜ˛ Ü˛ˆÏÓ˚ ~Ùl ~Ü˛y!ôÜ˛ §ÇˆÏÎyà G

§¡õÜ≈˛ˆÏÜ˛ !Óã˛yÓ˚ Ü˛Ó˚yÓ˚ !Ë˛ï˛ ˜ï˛Ó˚# Ü˛ˆÏÓ˚– ˆÎÙl ÓyhflÏÓ ˛õ!Ó˚!fli!ï˛ Ù)° çlfl∫yfliƒ Ü˛Ù≈§)ã˛#ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

ÓƒyáƒyÙ)°Ü˛ ÙƒyˆÏ˛õÓ˚ §y•yˆÏÎƒ ˛õ!Ó˚!fli!ï˛ !ÓˆÏŸ’£Ïî ò,!‹TˆÏÎyàƒ !ã˛e ï%˛ˆÏ° ôˆÏÓ˚ ˆÜ˛yˆÏly âê˛lyˆÏÜ˛ Ó%V˛ˆÏï˛ G K˛ylyç≈l

Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚– §Ùyç!ÓK˛yˆÏl !Ë˛§%ƒÎ˚y° Ü˛ÙˆÏ≤’y!:!ê˛Ó˚ §y•yˆÏÎƒ ˆÜ˛yˆÏly ç!ê˛° !Ó£ÏÎ˚ˆÏÜ˛ñ !ÓˆÏŸ’£Ïî Ü˛Ó˚y •ˆÏÎ˚

ÌyˆÏÜ˛– ~Ó˚ §y•yˆÏÎƒ ~Ü˛çl ˛õyë˛Ü˛ Ó%V˛ˆÏï˛ ˛õyˆÏÓ˚ ˛õ!Ó˚!fli!ï˛ !ë˛Ü˛ Ü˛ï˛ê˛y §Ù§ƒyÓ‡°–

˛õ!Ó˚!fli!ï˛ !ÓˆÏŸ’£ÏˆÏîñ ÙylÓ G xÈüÈÙylÓ í˛z˛õyòyˆÏl §Ü˛°ˆÏÜ˛•z =Ó˚&c §•Ü˛yˆÏÓ˚ !ÓˆÏÓã˛ly Ü˛Ó˚y •Î˚ñ ÎyˆÏï˛ §yÙy!çÜ˛

§¡õÜ≈˛=!°Ó˚ ≤ÃÜ,˛ï˛ ã˛!Ó˚e §¡õˆÏÜ≈˛ çyly ÎyÎ˚– ˆÜ˛yˆÏly ç!ê˛° §yÙy!çÜ˛ §Ù§ƒyÓ˚ §ï˛ƒ í˛zÂâyê˛ˆÏlÓ˚ çlƒ ˛õ!Ó˚!fli!ï˛

!ÓˆÏŸ’£ÏˆÏî ÙƒyˆÏ˛õÓ˚ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ñ ˛õ%Cyl%˛õ%C !ÓˆÏŸ’£Ïî Ü˛Ó˚y •Î˚ ~ÓÇ §Ω˛yÓƒ §Ùyôyl §)ˆÏe ˆáÑyçy •Î˚–

̨õÎ≈̂ ÏÓ«˛î G Ù)°ƒyÎ˚î (Monitoring and Evaluation) ≠

˛õÎ≈̂ ÏÓ«˛î G Ù)°ƒyÎ˚î (Monitoring and Evaluation {M & E}) ~Ó˚ !ï˛l!ê˛ ò,!‹TË˛!D °«˛ƒ Ü˛Ó˚y ÎyÎ˚ÈüüüÈÊ˛°yÊ˛°

§Çe´yhs˝ñ àë˛lÓyò# ~ÓÇ xydÓyã˛Ü˛ (Reflexive)– ≤Ã!ï˛!ê˛ ò,!‹TË˛!DÓ˚ !l!ò≈‹T !Ü˛S%È l#!ï˛ñ ̨õk˛!ï˛ ~ÓÇ •y!ï˛Î˚yÓ˚ (Tools)

xyˆÏSÈ ̂ Î=!°Ó˚ §y•yˆÏÎƒ lï%˛l ̂ Ü˛yˆÏly ̨ õk˛!ï˛Ó˚ í˛zqyÓl âˆÏê˛– !Ü˛v ̂ §=!°Ó˚ ÓyhflÏÓ °«˛ƒñ ̨ õk˛!ï˛ñ Ê˛°yÊ˛° •zï˛ƒy!òˆÏï˛

Óƒy˛õÜ˛ ̨õyÌ≈Ü˛ƒ ̂ òáy ÎyÎ˚– ≤ÃÜ˛ Ï̂“Ó˚ í ẑ̨ Ïj¢ƒñ ≤Ã§Dñ ~ÓÇ ̨õÎ≈̂ ÏÓ«˛î G Ù)°ƒyÎ˚̂ ÏîÓ˚ ° Ï̂«˛ƒÓ˚ í z̨̨ õÓ˚ !lË≈̨ Ó˚ Ü˛ Ï̂Ó˚ñ §Ó Ï̂Ì Ï̂Ü˛

Ë˛y° ̨õk˛!ï˛ !lÓ≈yã˛l Ü˛Ó˚y •Î˚– ÓyhflÏˆÏÓñ ~Ü˛y!ôÜ˛ ̨ õk˛!ï˛Ó˚ Ë˛y° !òÜ˛=!°Ó˚ §Ùß∫Î˚ â!ê˛ˆÏÎ˚ñ í˛z˛õÎ%_´ ̨ õk˛!ï˛ !lÓ≈yã˛l Ü˛Ó˚y

•Î˚–

Ê˛°yÊ˛° !Ë˛!_Ü˛ ̨õk˛!ï˛ (Result Oriented Approach) ≠

Ê˛°yÊ˛°!Ë˛!_Ü˛ ˛õk˛!ï˛ Ü˛yˆÏç °yàyˆÏlyÓ˚ xyˆÏàñ ˛õ)ˆÏÓ≈Ó˚ ≤ÃÜ˛ˆÏ“Ó˚ñ °«˛ƒÙyey Ü˛ï˛ê˛y x!ç≈ï˛ •ˆÏÎ˚ˆÏSÈñ ˆ§!ê˛Ó˚ §!ë˛Ü˛

˛õ!Ó˚Ùy˛õ ≤ÃˆÏÎ˚yçl– xÌ≈yÍñ ≤ÃÜ˛ˆÏ“Ó˚ Ê˛°yÊ˛° !Ü˛⁄ ̨õk˛!ï˛ í˛zqyÓl §%˛õ!Ó˚!ã˛ï˛ •hflÏˆÏ«˛˛õ ̂ Ü˛Ô¢ˆÏ°Ó˚ ~Ü˛!ê˛ í˛zòy•Ó˚î •°

xyŸã˛Î≈çlÜ˛ lï%˛l xhs˝m≈,!‹T ~ÓÇ í˛zˆÏòƒyà=!°ˆÏÜ˛ !lÎ˚sfî Ü˛Ó˚yÓ˚ çlƒ x≤Ãï˛ƒy!¢ï˛ í˛zj#˛õly– Ê˛°yÊ˛° !Ë˛!_Ü˛ M &

E ÓyhflÏÓyÎ˚ˆÏîÓ˚ ˆ«˛ˆÏe ≤ÃÜ˛“ xy!ôÜ˛y!Ó˚Ü˛ ~ÓÇ xÇ¢@˝Ã•îÜ˛yÓ˚#àîñ ˆÓ¢ !Ü˛S%È ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ ≤Ãï˛ƒy¢y Ü˛ˆÏÓ˚l– ï˛ySÈyí˛¸y

~•z ˛õk˛!ï˛ˆÏï˛ ï˛yÓ˚y çylˆÏï˛ ã˛yÎ˚ ˆÎ ~•z ˆÎyàyˆÏÎyà=!°Ó˚ lï%˛l ˛õk˛!ï˛ í˛zqyÓˆÏl !ë˛Ü˛ Ü˛ï˛ê˛y xÓòyl xyˆÏSÈ– ò#â≈Ü˛y°

ï˛yÓ˚y ~Ü˛!ê˛ xhs˝m≈,!‹T xç≈l Ü˛Ó˚ˆÏï˛ ã˛y•zˆÏÓ ˆÎáyˆÏl ~•z í˛zˆÏòƒyà!ê˛ ôyÓ˚yÓy!•Ü˛ xÓòyl ˆÓ˚ˆÏáˆÏSÈ– ˆÎÙl §•l#Î˚ Ü,˛!£Ï

(Sustaineble Agriculture) Ê˛°yÊ˛° !Ë˛!_Ü˛ ˛õk˛!ï˛ ¢!_´ ~•z §%!l!ò≈‹T ≤ÃˆÏŸ¿Ó˚ ÙˆÏôƒ xhs˝!l≈!•ï˛ ÌyˆÏÜ˛– ˆÎÔÌ

!¢«˛y ~ÓÇ í˛zqyÓl ≤Ã!e´Î˚y ̂ Ü˛yˆÏly ~Ü˛!ê˛ ̃ Ó˚!áÜ˛ ̨õk˛!ï˛ lÎ˚ñ !Ü˛v xl%Ùyl xˆÏÎyàƒ– Ê˛ˆÏ° Ü˛yÎ≈ÈüÈÜ˛yÓ˚î §¡õÜ≈˛ !lô≈yÓ˚î
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Ü˛Ó˚y á%Ó Ü˛!ë˛l– Ê˛°yÊ˛° !Ë˛!_Ü˛ ˛õk˛!ï˛ñ §Ù!‹Tàï˛ !¢«˛yÓ˚ Ù)°ƒ ~ÓÇ ≤ÃÜ˛ˆÏ“Ó˚ ˆÓyV˛y˛õí˛¸y !Ë˛!_Ü˛ í˛zß¨Î˚lˆÏÜ˛ !ÓˆÏÓã˛ly

Ü˛ Ï̂Ó˚ ly–

àë˛lÓyò# ̨õk˛!ï˛ (Constructurist Approach) ≠

àë˛lÓyò# M & E ̨õk˛!ï˛ Ï̂ï˛ xl%Ùyl Ü˛Ó˚y •Î˚ ̂ Î çlàî •° §yÙy!çÜ˛ ̨õ!Ó˚Óï≈̨ l ~ÓÇ x!Ë˛lÓ Ï̂cÓ˚ ̂ ˛õSÈ Ï̂l Ù)° ã˛y!°Ü˛y

¢!_´– ~Ó˚ Ù)̂ Ï° xy Ï̂SÈñ ̨õyÓ˚flõ!Ó˚Ü˛ xy Ï̂°yã˛ly ~ÓÇ ≤Ã!ï˛!e´Î˚yñ (Guba and Lincoln, 1989)– ̨õyÓ˚flõ!Ó˚Ü˛ ̂ ÓyV˛y˛õí ¸̨y

~ÓÇ x!Ë˛K˛ï˛yÓ˚ !Ó!lÙˆÏÎ˚Ó˚ ÙyôƒˆÏÙ §Ù!‹Tàï˛ !¢«˛yñ í˛zß¨Î˚l ~ÓÇ ˛õ!Ó˚Óï≈˛l §Ω˛Ó– àë˛lÓyò# ˛õk˛!ï˛ §Ù!‹Tàï˛ !¢«˛y

≤Ã!e´Î˚yÓ˚ ˛õÎ≈ˆÏÓ«˛î G Ù)°ƒyÎ˚î (M & E) í˛z˛õÓ˚ x!ôÜ˛ =Ó˚&c xyˆÏÓ˚y˛õ Ü˛ˆÏÓ˚– ï˛yÓ˚yñ !Ü˛ •ˆÏÎ˚ˆÏSÈ ï˛yÓ˚ G˛õÓ˚ =Ó˚&c ly

!ò Ï̂Î˚ñ §Ù!‹Tàï˛ !¢«˛y ≤Ã!e´Î˚yÓ˚ §yÊ˛°ƒ G ï˛yÓ˚ fliy!Î˚̂ ÏcÓ˚ G˛õÓ˚ !lË≈̨ Ó˚ Ü˛ Ï̂Ó˚– ~ Ï̂Ü˛w#Î˚ Ü˛yç •° !Ó!Ë˛ß¨ ̂ °y Ï̂Ü˛Ó˚ !Ó!Ë˛ß¨

ò,!‹TË˛!DÓ̊ !Ó!lÙÎ̊– ̂ Ü˛y Ï̂ly ~Ü˛!ê˛ =Ó̊&c˛õ)î≈ !Ó£Ï̂ ÏÎ̊Ó̊ !Ó Ï̂Ÿ’£Ï̂ ÏîÓ̊ ̂ «˛ Ï̂e Î!ò !Ó£ÏÎ̊!ê˛Ó̊ § Ï̂D ç!í˛̧ï˛ Óƒ!_´Ó̊~ÓÇ Óƒ!_´Ó Ï̂à≈Ó̊

§ Ï̂D xy Ï̂°yã˛ly Ü˛Ó˚y •Î˚ ï˛yÓ˚ §Ω˛yÓƒ § Ï̂Ó≈y_Ù ̨õò Ï̂«˛ Į̈̂ õÓ˚ í z̨qÓ â Ï̂ê˛– àë˛lÓyò# ̨õk˛!ï˛Ó˚ §Ó Ï̂ã˛ Ï̂Î˚ Ë˛y° !òÜ˛ •° !Ó!Ë˛ß¨

ò,!‹TË˛!DÓ˚ !Ó!lÙÎ˚– ˆ§Ó˚y Ü˛Ù≈˛õk˛!ï˛Ó˚ í˛zqyÓl §¡õˆÏÜ≈˛ ôyÓ˚îy ˛õyGÎ˚y ÎyÎ˚– ˆÎ §Ü˛° âê˛lyÓ˚ •hflÏˆÏ«˛ˆÏ˛õÓ˚ Ê˛°yÊ˛°

xl%Ùyl Ï̂Îyàƒ lÎ˚ ̂ § Ï̂«˛ Ï̂e §Ù!‹Tàï˛ !¢«˛yÓ˚ çlƒ àë˛lÓyò# ̨õk˛!ï˛ í ẑ̨ ÏÕ‘á Ï̂Îyàƒ Ë)̨ !ÙÜ˛y ̨õy°l Ü˛ Ï̂Ó˚–

xydÓyã˛Ü˛ ̨õk˛!ï˛ (Reflexive Approach) ≠

˛õÎ≈ˆÏÓ«˛î ~ÓÇ Ù)°ƒyÎ˚î (M & E) ˛õk˛!ï˛ˆÏï˛ §y¡±!ï˛Ü˛ ò,!‹TË˛!D •° xydÓyã˛Ü˛ ˛õk˛!ï˛– ~•z ˛õk˛!ï˛ §Ù!‹Tàï˛ !¢«˛y

~ÓÇ ≤Ãy!ï˛¤˛y!lÜ˛ ̨õ!Ó˚Óï≈˛l í˛zË˛Î˚ ̂ «˛ˆÏe•z §Ùyl =Ó˚&c xyˆÏÓ˚y˛õ Ü˛ˆÏÓ˚– xydÓyã˛Ü˛ ̨õk˛!ï˛Ó˚ !Ë˛!_•° àë˛lÓyò# Ùï˛Óyò

!Ü˛v ~•z ˛õk˛!ï˛ xyˆÏÓ˚y ˆÓ¢# !Ü˛S%È Îyã˛y•z Ü˛ˆÏÓ˚– xydÓyã˛Ü˛ ˛õk˛!ï˛ˆÏï˛ xÇ¢@˝Ã•îÜ˛yÓ˚#ˆÏÜ˛ !lˆÏçˆÏòÓ˚ Ùï˛yÙï˛ !Ó!lÙÎ˚

Ü˛ Ï̂Ó˚ ~ÓÇ ≤ÃÜ˛ Ï̂“Ó˚ xl%Ùylñ xyò¢≈ñ Ù)°ƒ Ï̂Óyô •zï˛ƒy!ò !Ó!Ë˛ß¨ ≤Ãy§!DÜ˛ !Ó£Ï̂ ÏÎ˚ ï˛Ü≈̨ ÈüÈ!Óï˛ Ï̂Ü≈̨ G xÇ¢@˝Ã•î Ü˛ Ï̂Ó˚– ~•zË˛y Ï̂Óñ

ï˛yÓ˚y ~Ü˛!ê˛ !Óhfl,Ïï˛ ˙Ü˛ƒÙˆÏï˛ ˆ˛õÑÔSÈyÎ˚– xydÓyã˛Ü˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ Ù)° ≤ÃŸ¿•° ˆÎ í˛zqyÓl# ≤ÃÜ˛ˆÏ“Ó˚ Ü˛yÎ≈yÓ°# ≤Ãã˛!°ï˛ñ

!¢«˛î#Î˚ ≤Ã!e´Î˚yÓ˚ ̨ õ!Ó˚Óï≈˛lˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ !Ü˛ly– ~•z ̨ õk˛!ï˛Ó˚ Ù)° ¢•z_´ •° ̂ Îñ ≤Ãã˛!°ï˛ ̨õk˛!ï˛Ó˚ ̨ õ!Ó˚Óï≈˛l Ü˛ˆÏÓ˚

lï%˛l í˛zß¨ï˛Ó˚ ˛õk˛!ï˛Ó˚ í˛zqyÓl– ~álG ˛õÎ≈hs˝ ~•z ˛õk˛!ï˛ ÓyhflÏÓ ≤ÃˆÏÎ˚yà !ÓˆÏ¢£Ï ˆòáy ÎyÎ˚ ly– ~•z ˛õk˛!ï˛Ó˚ ≤ÃˆÏÎ˚yˆÏàÓ˚

çlƒ xyhs˝!Ó˚Ü˛ ≤Ã!ï˛◊&!ï˛ ~ÓÇ !l!Óí˛¸ ≤ÃˆÏã˛‹TyÓ˚ ≤ÃˆÏÎ˚yçlñ fl∫Î˚Ç ˛õÎ≈ˆÏÓ«˛îñ ~ˆÏ«˛ˆÏe ≤ÃyÎ˚ x§Ω˛Ó–

~Ü˛!ê˛ §yÙy!çÜ˛ ≤ÃË˛yÓ Ù)°ƒyÎ˚î •° à Ï̂Ó£Ïîy ̨õ!Ó˚Ü˛“lyÓ˚ ~Ü˛!ê˛ ≤Ã!e´Î˚y ̂ Î=!°Ó˚ í z̨qÓ • Ï̂Î˚̂ ÏSÈ l#!ï˛ñ ̨õ!Ó˚Ü˛“lyñ

í z̨lÎ˚l G ≤ÃÜ˛“ (UNEP 2007) ˆÌˆÏÜ˛ SIA (Social Impact Assessment) ~Ó˚ Ù)° !Ó£ÏÎ˚Ó› •° ≤ÃÜ˛ Ï̂“Ó˚

=Ó˚&c˛õ)î≈ ≤ÃË˛yÓ G í˛zß¨Î˚lñ SIA-~Ó˚ ÙˆÏôƒ ˆÎ=!° xhs˝Ë%≈˛_´ •Î˚ÈüüüÈ

	çlàˆÏîÓ˚ ç#ÓlÎyey ≠ ï˛yÓ˚y ˆÜ˛Ùl Ü˛ˆÏÓ˚ ç#ÓlÎy˛õl Ü˛ˆÏÓ˚ñ Ü˛yçÜ˛Ù≈ Ü˛ˆÏÓ˚ñ ˆá°yô%°y Ü˛ˆÏÓ˚ ~ÓÇ Ùï˛yÙï˛

!Ó!lÙÎ˚ Ü˛ˆÏÓ˚–

ï˛yˆÏòÓ˚ §Çfl,Ò!ï˛ÈüüüÈxÌ≈yÍñ ï˛yˆÏòÓ˚ Ë˛y£Ïyñ ≤ÃÌyñ ~ÓÇ !ÓŸªy§–

ï˛yˆÏòÓ˚ §Ùyç Óy §¡±òylÈüüüÈ˛õyÓ˚flõ!Ó˚Ü˛ xyÜ˛£Ï≈îñ fliy!Î˚cñ ã˛!Ó˚eñ ˛õ!Ó˚ˆÏÓ¢ ~ÓÇ §%ˆÏÎyàÈüÈ§%!Óôy–

ï˛yˆÏòÓ˚ Ó˚yç˜Ïl!ï˛Ü˛ ÓƒÓfliy ≠ àîï˛y!sfÜ˛ ≤Ã!e´Î˚yˆÏï˛ ï˛yˆÏòÓ˚ xÇ¢@˝Ã•îñ !§k˛yhs˝ @˝Ã•ˆÏî Ë)˛!ÙÜ˛y •zï˛ƒy!ò–

ï˛yˆÏòÓ˚ fl∫yfliƒ G Ü˛°ƒyîÈüüüÈ§¡õ)î≈ fl∫yfliƒ •°ñ ¢yÓ˚#!Ó˚Ü˛ñ Ùyl!§Ü˛ñ §yÙy!çÜ˛ ~ÓÇ xy!dÜ˛ Ü˛°ƒyîñ ˆÜ˛Ó° Ùye

l#ˆÏÓ˚yà ò%Ó≈°ï˛y ˆÌˆÏÜ˛ Î%!_´ lÎ˚–

í z̨̨ õ Ï̂Ó˚ Ó!î≈ï˛ í z̨òy•Ó˚î=!° ̂ Ì Ï̂Ü˛ ̂ ÓyV˛y ÎyÎ˚ñ SIA ̂ Ü˛Ó°Ùye §yÙy!çÜ˛ !Ó£Ï̂ ÏÎ˚Ó˚ í z̨̨ õÓ˚ =Ó˚&c !ò Ï̂° • Ï̂Ó lyñ ï˛yÓ˚

§ Ï̂D ̨õ!Ó˚̂ ÏÓ Ï̂¢ ≤ÃË˛yÓ !ÓhflÏyÓ˚Ü˛yÓ˚# !Ó£ÏÎ˚=!° Ï̂Ü˛G =Ó˚&c ̂ òÎ˚–
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§yôyÓ˚îË˛y Ï̂Óñ SIA ̂ Ü˛y Ï̂ly §¡±òy Ï̂Î˚Ó˚ ̨õy¢y˛õy!¢ xlƒylƒ ̂ fiê˛Ü˛ Ï̂•y”˛yÓ˚ ~ÓÇ !Ó Ï̂¢£ÏK˛ Ï̂òÓ˚ §y Ï̂Ì §• Ï̂Îy!àï˛yÓ˚

ÙyôƒˆÏÙ Ü˛yç Ü˛ˆÏÓ˚– !l¡¨!°!áï˛ !l!ò≈‹T ˆ«˛e=!°Ó˚ §y•yˆÏÎƒ ≤ÃÜ˛ˆÏ“Ó˚ ≤ÃË˛yÓ §ly_´ Ü˛ˆÏÓ˚ ~ÓÇ ≤Ã¢ÙlÜ˛yÓ˚# ÓƒÓfliy=!°

!ã˛!•´ï˛ Ü˛ˆÏÓ˚–

 §¡±òyÎ˚ ~ÓÇ ˆfiê˛Ü˛ˆÏ•y”˛yÓ˚ˆÏòÓ˚ Ü˛yˆÏç °yàyˆÏly

 Ü˛Ù≈¢!_´ ÓƒÓfliy˛õly

 xyÓy§l ~ÓÇ Óy§fliyl

 fliyl#Î˚ ÓƒÓ§y ~ÓÇ !¢“ !Ó£ÏÎ˚Ó›

 fl∫yfliƒ ~ÓÇ §¡±òyˆÏÎ˚Ó˚ ÙD°

§yÙy!çÜ˛ ≤ÃË˛yÓ Ù)°ƒyÎ˚ˆÏîÓ˚ (SIA) §ÙÎ˚ñ ~Ü˛çl ≤ÃÓ_´y !l¡¨Ó!î≈ï˛ !Ó£ÏÎ˚=!° ≤Ãï˛ƒy¢ƒy Ü˛ˆÏÓ˚ lyÈüüüÈ

 ≤ÃÜ˛“ myÓ˚y ≤ÃË˛y!Óï˛ ˆfiê˛Ü˛ˆÏ•y”˛yÓ˚ ˆày¤˛# ~ÓÇ §¡±òyÎ˚=!° !ã˛!•´ï˛ Ü˛Ó˚y–

 ≤ÃË˛y!Óï˛ §¡±òyˆÏÎ˚Ó˚ Ù)° §yÙy!çÜ˛ !Ó£ÏÎ˚=!° §¡õˆÏÜ≈˛ ï˛Ìƒ§Ç@˝Ã• Ü˛Ó˚yñ ˆÎÙlÈüüüÈ§¡±òyˆÏÎ˚Ó˚ •z!ï˛•y§ñ xy!òÓy§#

§¡±òyÎ˚ñ ï˛yˆÏòÓ˚ §Çfl,Ò!ï˛ ~ÓÇ Ù)° âê˛lyÓ°# ÎyÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ §ÙyˆÏçÓ˚ í˛zß¨Î˚ˆÏlÓ˚ ôÓ˚î !lô≈y!Ó˚ï˛ •Î˚–

 §Ó˚Ü˛yÓ˚# xy•zl ~ÓÇ l#!ï˛=!°Ó˚ ~Ü˛!ê˛ §Ç!«˛Æ !ÓÓÓ˚î ≤Ãòyl Ü˛ˆÏÓ˚ Îy ≤ÃÜ˛ˆÏ“Ó˚ §yˆÏÌ §Ó˚y§!Ó˚ §¡õ!Ü≈˛ï˛ §yÙy!çÜ˛

≤ÃË˛yÓ=!°Ó˚ çlƒ ≤Ã¢Ùl ÓƒÓfliy=!°Ó˚ ˛õ!Ó˚˛õ)Ó˚Ü˛–

 ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ çlƒ ÓƒÓ•*ï˛ ˛õk˛!ï˛=!° Óƒyáƒy Ü˛ˆÏÓ˚ñ ~ÓÇ SIA Ü˛yÎ≈Ü˛Ó˚ Ü˛Ó˚yÓ˚ ˆ«˛ˆÏe §¡±òyÎ˚=!°Ó˚ Ë)˛!ÙÜ˛y

Óî≈ly Ü˛Ó˚y ÌyˆÏÜ˛–

 §Ω˛yÓƒ §yÙy!çÜ˛ ≤ÃË˛yÓ=!° !ã˛!•´ï˛ Ü˛ˆÏÓ˚ ~ÓÇ ≤ÃË˛yÓ =Ó˚c ~ÓÇ !ÓhflÏyÓ˚ §¡õˆÏÜ≈˛G xyˆÏ°yÜ˛˛õyï˛ Ü˛ˆÏÓ˚–

 ≤Ã¢Ùl ˛õk˛!ï˛=!°Ó˚ ~Ü˛ ï˛y!°Ü˛y–

 ≤Ã¢Ùl ˛õk˛!ï˛=!°Ó˚ x@˝Ãà!ï˛ §¡õˆÏÜ≈˛ Ë˛yà#òyÓ˚ Óy ÎyˆÏï˛ çylˆÏï˛ ˛õyˆÏÓ˚ ï˛yÓ˚ í˛z˛õÎ%_´ ˛õ!Ó˚Ü˛yë˛yˆÏÙy ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

2.5 l#!ï˛ àˆÏÓ£Ïîy (Policy Research)

§Ó˚Ü˛yÓ˚# Óy ̂ Ó§Ó˚Ü˛yÓ˚# °yË˛çlÜ˛ Óy xÈüÈ°yË˛çlÜ˛ñ ≤Ã!ï˛!ê˛ §Çfliy Ü˛ï˛Ü˛=!° l#!ï˛ G ̨õk˛!ï˛ xl%ÎyÎ˚# ̨ õ!Ó˚ã˛y!°ï˛ •Î˚–

~•z §ÙhflÏ l#!ï˛ G ˛õk˛!ï˛=!° §ˆÏÓ≈y_Ù ò«˛ï˛y G ÓƒÓ•yˆÏÓ˚Ó˚ çlƒ ~=!° !lÎ˚!Ùï˛ lÓ#Ü˛Ó˚î ≤ÃˆÏÎ˚yçl– ˛õ%lÙ)≈°ƒyÎ˚ˆÏîÓ˚

ÙyôƒˆÏÙ ~•z §ÙhflÏ l#!ï˛=!°Ó˚ §yÊ˛°ƒ ~ÓÇ x§yÊ˛°ƒ !Óã˛yÓ˚ Ü˛Ó˚y •Î˚ ˆï˛Ùl•zñ ≤ÃˆÏÎ˚yà ˛õk˛!ï˛G !Óã˛yÓ˚ Ü˛Ó˚y •Î˚– ˆÎ

àˆÏÓ£Ïîy ˛õk˛!ï˛ˆÏï˛ ~•z !Ó£ÏÎ˚=!° xhs˝Ë%≈˛_´ •Î˚ ï˛yˆÏÜ˛ ÓˆÏ° ≤ÃˆÏÎ˚yàl#!ï˛ àˆÏÓ£Ïîy (Applied policy research) ~•z

ôÓ˚ˆÏlÓ˚ àˆÏÓ£ÏîyÓ˚ Ù)°ƒ ˜Ó!¢‹Tƒ •°ñ !l!ò≈‹T ï˛Ìƒ §Ç@˝Ã• ~ÓÇ §Ω˛yÓƒ Ü˛yÎ≈Ü˛Ó˚# Ê˛°yÊ˛ˆÏ°Ó˚ Óî≈ly– !Óàï˛ !ï˛l ò¢ˆÏÜ˛ñ

§Ùyç !ÓK˛yl àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe =îàï˛ àˆÏÓ£Ïîy ˛õk˛!ï˛ (Quatitative research method) =Ó˚&c˛õ)î≈ Ë)˛!ÙÜ˛y

˛õy°l Ü˛Ó˚ˆÏSÈñ ˆÎ!ê˛ §yÙy!çÜ˛ ≤ÃˆÏÎ˚yà l#!ï˛ àˆÏÓ£ÏîyÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚¢#°– ~Ü˛!ê˛ Ë˛y° l#!ï˛ñ ¢!_´¢y°# Î%!_´Ó˚ ÙyôƒˆÏÙ

˜ï˛Ó˚# Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

xƒyí˛ˆÏË˛yˆÏÜ˛!§ ≤ÃˆÏã˛‹Ty Óy ≤Ãã˛yÓ˚y!Ë˛Îyl •° Ü˛yë˛yˆÏÙyàï˛ Óy e´!ÙÜ˛ ˛õ!Ó˚Ü˛“ly ÎyÓ˚ í˛zˆÏj¢ƒ •° ˆÜ˛yˆÏly l#!ï˛

˛õ!Ó˚Óï≈˛l ÷Ó˚& Ü˛Ó˚yñ !lˆÏò≈¢ Ü˛Ó˚y Óy ≤Ã!ï˛ˆÏÓ˚yô Ü˛Ó˚y– ~•z ≤ÃˆÏã˛‹TyÓ˚ ã)˛í˛¸yhs˝ í˛zˆÏj¢ƒ •° !§k˛yhs˝ @˝Ã•îÜ˛yÓ˚#ˆÏòÓ˚ ˛≤ÃË˛y!Óï˛

Ü˛Ó˚y–
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2.6  §yÓ˚yÇ¢ (Summary)

!¢«˛yÌ#≈Ó˚y ~Ü˛!ê˛ àˆÏÓ£Ïîy ˛õk˛!ï˛ !ÓÜ˛° Ü˛Ó˚ˆÏï˛ !°áˆÏÓ Îy ï˛yˆÏòÓ˚ !Ó!Ë˛ß¨ §yÙy!çÜ˛ âê˛ly xˆÏß∫£Ïî Ü˛Ó˚ˆÏï˛ §y•yÎƒ

Ü˛Ó˚ˆÏÓ–

2.7  xl%¢#°l# (Exercise)

1. §yÙy!çÜ˛ à Ï̂Ó£Ïîy Ü˛y Ï̂Ü˛ Ó Ï̂°⁄ !Ó!Ë˛ß¨ ôÓ˚̂ ÏîÓ˚ §yÙy!çÜ˛ à Ï̂Ó£Ïîy !°á%l–

2. §ÙyçÜ˛ Ï̂Ù≈ à Ï̂Ó£ÏîyÎ˚ ≤ÃÙyî !Ë˛!_Ü˛ xl%¢#°l Ó° Ï̂ï˛ xy˛õ!l !Ü˛ ˆÓyV˛yl–

2.8  @˝Ãsį õO#  (References)
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~Ü˛Ü˛ 3  àˆÏÓ£ÏlyÓ˚ l:y (Research Design)
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3.3 à Ï̂Ó£ÏîyàyÓ˚ Ù)° ˜Ó!¢‹Tƒ§Ù)• (Key Attributes of a Research Design)

3.4 xyË˛ƒhs˝Ó˚#î ~ÓÇ Óy!•ƒÜ˛ ˜Óôï˛y í z̨ß¨ï˛ Ü˛Ó˚y (Improving Internal & External Validity)

3.5 çl!≤ÃÎ˚ à Ï̂Ó£Ïîy l:y (Popular Research Design)

3.6 Ü˛Ù≈à Ï̂Ó£Ïîy (Action Research)

3.7 !Ù◊ ˛õk˛!ï˛ Óy §yÓ˚@˝Ãy•# ˛õk˛!ï˛ (Mixed Method or Electic Method)

3.8 §yÓ˚yÇ¢˝ (Summary)

3.9 xl%¢#°l#˝ (Exercise)

3.10 @˝Ãsį õO# (References)

3.1 í˛zˆÏj¢ƒ (Objectives)

àˆÏÓ£ÏîyÓ˚ l:y •°ñ x!Ë˛K˛ï˛yÙ)°Ü˛ àˆÏÓ£Ïîy ≤ÃÜ˛ˆÏ“ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ çlƒ ~Ü˛!ê˛ §y!Ó≈Ü˛ ˛õ!Ó˚Ü˛“ly– ~!ê˛ •°

x!Ë˛K˛ï˛yÙ)°Ü˛ à Ï̂Ó£ÏîyÓ˚ ~Ü˛!ê˛ l#° l:y (Blueprint) ÎyÓ˚ Ù)° í˛zˆÏj¢ƒ •° !l!ò≈‹T àˆÏÓ£Ïîy ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ ˜ï˛Ó˚#

Ü˛Ó˚y ~ÓÇ !l!ò≈‹T •y•zˆÏ˛õy!Ì!§ˆÏ§Ó˚ ˛õÓ˚#«˛y Ü˛Ó˚y ~ÓÇ l)ƒlï˛Ù !ï˛l!ê˛ ˛õk˛!ï˛ xhs˝Ë%≈˛_´ ÌyÜ˛ˆÏÓÈüüüÈ

(i) ï˛Ìƒ §Ç@˝Ã• ˛õk˛!ï˛

(ii) Ü˛yÎ≈ÈüÈ§¡õyòˆÏlÓ˚ í˛z˛õyÎ˚

(iii) lÙ%lyã˛Î˚l ˛õk˛!ï˛

3.2 ≤ÃhflÏyÓly (Introduction)

ï˛Ìƒ §Ç@˝Ã• ˛õk˛!ï˛ˆÏÜ˛ ò%!ê˛ ˆ◊î#ˆÏï˛ !ÓË˛_´ Ü˛Ó˚y •Î˚ÈüüüÈ≤Ãï˛ƒ«˛Óyò (Postuirist) ~ÓÇ ÓƒyáƒyÙ)°Ü˛ (Interpretive)

≤Ãï˛ƒ«˛Óyò ̨õk˛!ï˛ ≠ ̨õÓ˚#«˛yàyˆÏÓ˚ ̨ õÓ˚#«˛y ~ÓÇ §Ù#«˛y ̂ Î=!° §Ó˚y§!Ó˚ ̂ Ü˛yˆÏly ï˛_¥ Óy ≤ÃÜ˛“ ̨õÓ˚#«˛y Ü˛ˆÏÓ˚– x˛õÓ˚!òˆÏÜ˛

ÓƒyáƒyÙ)°Ü˛ ˛õk˛!ï˛ ≠ Ü˛Ù≈àˆÏÓ£Ïîyñ ï˛_¥àë˛ˆÏlÓ˚ °ˆÏ«˛ƒ ˛õ!Ó˚ã˛y!°ï˛ •Î˚ñ ≤Ãï˛ƒ«˛Óyò Óy •z!ï˛Óyã˛Ü˛ ˛õk˛!ï˛ˆÏï˛ xÓˆÏÓ˚y•

(Deductive) ˛õk˛!ï˛ ÓƒÓ•yˆÏÓ˚Ó˚ ÙyôƒˆÏÙ ÓyhflÏÓ ï˛Ìƒ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ï˛_¥ G xl%Ùyl=!° ˛õÓ˚#«˛y Ü˛ˆÏÓ˚– xlƒ!òˆÏÜ˛ñ

ÓƒyáƒyÙ)°Ü˛ ï˛ Ï̂_¥ xy Ï̂Ó˚y•# ̨õk˛!ï˛ ÓƒÓ•y Ï̂Ó˚Ó˚ Ùyôƒ Ï̂Ù ̨õÎ≈̂ ÏÓ!‹Tï˛ ï˛ Ï̂ÌƒÓ˚ §y•y Ï̂Îƒ ̂ Ü˛y Ï̂ly âê˛ly §¡õ Ï̂Ü≈̨  ï˛_¥ í z̨̨ õfliy˛õl

Ü˛ˆÏÓ˚– ≤ÃyÎ˚¢•z ̂ òáy ÎyÎ˚ ~•z ̨ õk˛!ï˛=° ̨õ!Ó˚Ùyîàï˛ G =îàï˛ ̨ õk˛!ï˛Ó˚ §Ùï%˛° ÓˆÏ° ôˆÏÓ˚ ̂ lGÎ˚y •Î˚– ̨ õ!Ó˚Ùyîàï˛ G

=îàï˛ ï˛Ìƒ •° ï˛ˆÏÌƒÓ˚ ôÓ˚îÈüüüÈ˛õ!Ó˚Ùyîàï˛ñ ˆÎÙlñ §Çáƒyñ ˆÙ!ê˛Δ: •zï˛y!ò– =îàï˛ÈüüüÈˆÎÙlñ §y«˛yÍÜ˛yÓ˚ñ ˛õÎ≈ˆÏÓ«˛î

•zï˛ƒy!ò– •z!ï˛Óyã˛Ü˛ Óy ≤Ãï˛ƒ«˛ àˆÏÓ£Ïîy ˛õk˛!ï˛ˆÏï˛ Ù)°ï˛˛õ!Ó˚Ùyîàï˛ ï˛Ìƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ ≤ÃˆÏÎ˚yçlˆÏÓyˆÏô

=îàï˛ ï˛Ìƒ G ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ÓƒyáƒyÙ)°Ü˛ àˆÏÓ£Ïîy ̨ õk˛!ï˛ˆÏï˛ ≤Ãôylï˛ =îàï˛ ï˛Ìƒ ÓƒÓ•yˆÏÓ˚Ó˚ G˛õÓ˚ ̂ çyÓ˚ ̂ òGÎ˚y

•Î˚ñ ï˛ˆÏÓ ˛õ!Ó˚Ùyîàï˛ ï˛Ìƒ G Ü˛yˆÏç °yàyˆÏly •ˆÏÎ˚ ÌyˆÏÜ˛– xyÓyÓ˚ ç!ê˛° §yÙy!çÜ˛ §Ù§ƒyÓ˚ §ÙyôyˆÏlÓ˚ çlƒ ò%!ê˛Ó˚

§Ùß∫ˆÏÎ˚Ó˚ ÙyôƒˆÏÙ àˆÏÓ£Ïîy Ü˛yÎ≈ ˛õ!Ó˚ã˛y°ly Ü˛Ó˚y •Î˚–

§%ï˛Ó˚yÇ àˆÏÓ£ÏîyÓ˚ l:y •° ˆÜ˛yˆÏly xôƒÎ˚ˆÏlÓ˚ !Ó!Ë˛ß¨ !Ó£ÏÎ˚=!°ˆÏÜ˛ Î%!_´§Çàï˛ Ë˛yˆÏÓ §ÇÎ%!_´Ó˚ ~Ü˛!ê˛ §yÙ!@˝ÃÜ˛

˛õ!Ó˚Ü˛“lyñ ÎyˆÏï˛ àˆÏÓ£ÏîyÓ˚ §Ù§ƒy=!°Ó˚ §%¤˛ §Ùyôyl Ü˛Ó˚y ÎyÎ˚– ~!ê˛ •°ñ ï˛Ìƒ §Ç@˝Ã•ñ ˛õ!Ó˚Ùy˛õ ~ÓÇ !ÓˆÏŸ’£ÏˆÏîÓ˚

~Ü˛!ê˛ l#° l:y– ~ Ï̂«˛ Ï̂e çyly í z̨!ã˛ï˛ à Ï̂Ó£ÏîyÓ˚ l:yÓ˚ ≤ÃÜ,̨ !ï˛ à Ï̂Ó£ÏîyÓ˚ §Ù§ƒyÓ˚ ≤ÃÜ,̨ !ï˛Ó˚ í z̨̨ õÓ˚ !lË≈̨ Ó˚Ü˛ Ï̂Ó˚– à Ï̂Ó£ÏîyÓ˚

l:yÓ˚ Ù)° Ü˛yç •° !Ó!Ë˛ß¨ ï˛Ìƒ G §y«˛ƒ ≤ÃÙy Ï̂îÓ˚ §y•y Ï̂Îƒñ à Ï̂Ó£ÏîyÓ˚ §Ù§ƒy=!°Ó˚ Î%!_´Î%_´ ~ÓÇ !lÓ˚̂ Į̈ õ«˛ §Ùyôyl §)e

!lô≈yÓ˚î Ü˛Ó˚yñ §Ùyç !ÓK˛yl àˆÏÓ£ÏîyÓ˚ ̂ «˛ˆÏe ≤Ãy§!DÜ˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚yÓ˚ í˛zˆÏj¢ƒ •° §%!l!ò≈‹T §y«˛ƒ ≤ÃÙyˆÏîÓ˚ §y•yˆÏÎƒ
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≤ÃÜ˛“ ̨õÓ˚#«˛yñ ̂ Ü˛y Ï̂ly Ü˛Ù≈§)ã˛#Ó˚ Ù)°ƒyÎ˚î Ü˛Ó˚y ~ÓÇ ̨õÎ≈̂ ÏÓ«˛î Ï̂Îyàƒ âê˛lyÓ˚ ï˛yÍ˛õÎ≈ Óî≈ly ~ÓÇ !Ó Ï̂Ÿ’£Ïî Ü˛Ó˚y–

à Ï̂Ó£ÏÜ˛Ó˚y x Ï̂lÜ˛ ̂ «˛ Ï̂e ̂ Î §yôyÓ˚î Ë%̨ °!ê˛ Ü˛ Ï̂Ó˚ñ ̂ §!ê˛ •° à Ï̂Ó£Ïîy §Ù§ƒyÓ˚ ã˛!Ó˚e !lÓ˚*˛õî ly Ü˛ Ï̂Ó˚•zñ xl%§¶˛yl

÷Ó˚& kÜ˛sˆÏÓ˚l– Ê˛ˆÏ°ñ §yÙ!@˝ÃÜ˛ xôƒÎ˚ˆÏlÓ˚ Ê˛°yÊ˛° §Ù§ƒy=!°Ó˚ §!ë˛Ü˛ §Ùyôyl Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ly ~Ó˚ !§k˛yhs˝=!°

@˝Ã•îˆÏÎyàƒï˛y •y!Ó˚ˆÏÎ˚ ˆÊ˛ˆÏ°–

3.3 àˆÏÓ£ÏîyàyÓ˚ Ù)° ˜Ó!¢‹Tƒ§Ù)• (Key Attributes of a Research Design)

àˆÏÓ£ÏîyÓ˚ l:yÓ˚ =îÙyl Ü˛ï˛Ü˛=!° Ù)° ˜Ó!¢ˆÏ‹TƒÓ˚ ÙyôƒˆÏÙ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ÈüüüÈ

 xyË˛ƒhs˝Ó˚#î ˜Óôï˛y (Internet Validity)

 Óy!•ƒÜ˛ ˜Óôï˛y (External Validity)

 àë˛l ˜Óôï˛y (Construct Validity)

 ˛õ!Ó˚§Çáƒylàï˛ !§k˛yˆÏhs˝Ó˚ ˜Óôï˛y (Statistical Conclusion Validity)

xyË˛ƒhs˝Ó˚#î ˜Óôï˛y åÎyˆÏÜ˛ Ü˛ƒy§%Î˚y!°!ê˛G Ó°y •Î˚ä !lË≈˛Ó˚¢#° ã˛°Ó˚y!¢ˆÏï˛ °«˛î#Î˚ ˆÎ ˛õ!Ó˚Óï≈˛l=!° âˆÏê˛ñ

ˆ§=!° xl%!Ùï˛ ≤ÃÜ˛ˆÏ“Ó˚ fl∫yô#l ã˛ˆÏ°Ó˚ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ Ü˛yÓ˚ˆÏî âˆÏê˛ !Ü˛ly ˆ§ê˛y ˛õÓ˚#«˛y Ü˛ˆÏÓ˚– Ü˛yÎ≈Ü˛Ó˚î (Casuality)

~Ó˚ !ï˛l!ê˛ ¢ï≈˛ ≤ÃˆÏÎ˚yçl–ÈüüüÈ

(i) Ü˛yÎ≈ G Ü˛yÓ˚ˆÏîÓ˚ §• ˛õ!Ó˚Óï≈˛l åÜ˛yÓ˚î ÌyÜ˛ˆÏ°ñ Ê˛° ÌyÜ˛ˆÏÓñ Ü˛yÓ˚î ly ÌyÜ˛ˆÏ° Ê˛°G ÌyÜ˛ˆÏÓ lyä–

(ii) §yÙ!Î˚Ü˛ x@˝Ãy!ôÜ˛yÓ˚ (Temporal prcedence) å§ÙˆÏÎ˚Ó˚ ˛õ!Ó˚ˆÏ≤Ã!«˛ˆÏï˛ Ê˛ˆÏ°Ó˚ xyˆÏà Ü˛yÓ˚î âê˛ˆÏÓä–

(iii) Î%!_´Î%!_´ !ÓÜ˛ˆÏ“Ó˚ xl%˛õ!fli!ï˛–

!Ü˛S%È !Ü˛S%È àˆÏÓ£ÏîyÓ˚ ~ l:yÓ˚ xyË˛ƒhs˝Ó˚#î ̃ Óôï˛y á%Ó ò,ì˛¸– ̂ ÎÙl ̨õÓ˚#«˛yàyˆÏÓ˚ ̨ õÓ˚#«˛yÓ˚ ̂ «˛ˆÏe fl∫yô#l ã˛°Ó˚y!¢ˆÏÜ˛

åÜ˛yÓ˚îä ≤ÃˆÏÎ˚yçl#Î˚ ̨ õ!Ó˚Óï≈˛l Ü˛ˆÏÓ˚ñ Ê˛ˆÏ° å!lË≈˛Ó˚¢#° Ó˚y!¢ä ̨õ!Ó˚Óï≈˛l ̨õÎ≈ˆÏÓ«˛î Ü˛Ó˚y ÎyÎ˚– xlƒ Ü˛ˆÏÎ˚Ü˛!ê˛ àˆÏÓ£ÏîyÓ˚

l:yÓ˚ ˆ«˛ˆÏe xyË˛ƒhs˝Ó˚#î ˜Óôï˛y ò%Ó≈°– ˆÎÙl ˆ«˛e §Ù#«˛yÓ˚ ˆ«˛ˆÏe fl∫yò#l Ó˚y!¢Ó˚ (Cause)Ó˚ ˛õ!Ó˚Óï≈˛l Ü˛Ó˚y §Ω˛Ó

lÎ˚– Ê˛ˆÏ° !lË≈˛Ó˚¢#° Ó˚y!¢Ó˚ (Effect)ÈüÈÓ˚ ̨ õ!Ó˚Óï≈˛l ̨õÎ≈ˆÏÓ«˛ §Ω˛Ó •Î˚ ly– ï˛ySÈyí˛¸y ~ˆÏ«˛ˆÏe Ü˛yÎ≈ÈüÈÜ˛yÓ˚î ̂ ÎˆÏ•ï%˛ ~Ü˛•z

§ÙˆÏÎ˚ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚ñ ˆ§•zçlƒ §yÙ!Î˚Ü˛ x@˝Ãy!ôÜ˛yˆÏÓ˚Ó˚ !Ó£ÏÎ˚!ê˛ =Ó˚&c•#l •ˆÏÎ˚ ÎyÎ˚– Î!òG ˛õÓ˚#«˛yàyˆÏÓ˚ ˛õÓ˚#«˛yÓ˚

xyË˛ƒhs˝Ó˚#î ˜Óôï˛yñ xlƒylƒ ˛õÓ˚#«˛yÓ˚ ï%˛°lyÎ˚ ˆÓ¢#ñ ï˛Ó%G ~•z ˛õk˛!ï˛ xyË˛ƒhs˝Ó˚#î ˜Óôï˛y ã)˛í˛¸yhs˝ xlye´ÙÜ˛ lÎ˚–

~=!°ñ •z!ï˛•y§ñ ˛õÓ˚#«˛yñ ÎsfyÎ˚î ~ÓÇ !Ó˚ˆÏ@˝Ã¢ˆÏlÓ˚ ≤Ã!ï˛ §ÇˆÏÓòl¢#°– ˆÎ !Ó£ÏÎ˚=!° ~•z xôƒyˆÏÎ˚Ó˚ ˆ¢ˆÏ£ÏÓ˚ !òˆÏÜ˛

xyˆÏ°yã˛ly Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ï˛Ó%Gñ xyË˛ƒhs˝Ó˚#î ̃ Óôï˛yÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ñ lylyl ôÓ˚ˆÏlÓ˚ àˆÏÓ£ÏîyÓ˚ l:y ̃ ï˛Ó˚# Ü˛Ó˚y •Î˚–

Óy!•ƒÜ˛ ˜Óôï˛y ˛õÎ≈ˆÏÓ!¢ï˛ §¡õÜ≈˛=!°ˆÏÜ˛ §yôyÓ˚î#Ü˛Ó˚î Ü˛Ó˚y ÎyÎ˚ !Ü˛ly ˆ§!ê˛ ˆÓyV˛yÎ˚– ˆÎÙl lÙ%ly ˆÌˆÏÜ˛ ≤ÃyÆ

§¡õÜ≈˛ˆÏÜ˛ ˛õ˛õ%ˆÏ°¢ˆÏlñ Óy xlƒ Óƒ!_´Ó˚ ˆ«˛ˆÏe Óy xlƒ §ÇfliyÓ˚ ˆ«˛ˆÏe ÓƒÓ•yÓ˚ Ü˛Ó˚y– lÙ%ly ˆÌˆÏÜ˛ ≤ÃyÆ Ê˛°yÊ˛°

˛õ˛õ%ˆÏ°¢ˆÏlÓ˚ ˆ«˛ˆÏe @˝Ã•îˆÏÎyàƒ •ˆÏ° ˆ§!ê˛ˆÏÜ˛ ˛õ˛õ%ˆÏ°¢l ˜Óôï˛y Ó°y •Î˚– ˆÎÙl ˆòˆÏ¢Ó˚ ˆÜ˛yˆÏly ~Ü˛!ê˛ xy!Ì≈Ü˛

Ê˛yˆÏÙ≈Ó˚ Ê˛°yÊ˛ˆÏ°ñ ˆòˆÏ¢Ó˚ §Ó Ê˛yˆÏÙ≈Ó˚ (Population) ˆ«˛ˆÏe @˝Ã•îˆÏÎyàƒï˛y xyÓyÓ˚ ~Ü˛!ê˛ Ê˛yˆÏÙ≈Ó˚ ˆ«˛ˆÏe @˝Ã•îˆÏÎyàƒ

•Î˚ ï˛ˆÏÓ ˆ§!ê˛ ˛õ!Ó˚ˆÏÓ¢àï˛ ˜Óôï˛y (Ecological Validity)– Î!ò ˆÜ˛yˆÏly !Ó£ÏˆÏÎ˚ ï˛Ìƒ !Ó!Ë˛ß¨ í˛zÍ§ ˆÌˆÏÜ˛ åÊ˛yÙ≈ñ

Óƒ!_´ñ xlƒ §Çfliyä ̂ Ì Ï̂Ü˛ §Ç@˝Ã• Ü˛Ó̊y •Î̊ ï˛ Ï̂Ó ï˛yÓ̊ §yôyÓ̊î#Ü˛Ó̊î ̂ Îyàƒï˛y x Ï̂lÜ˛ ̂ Ó¢# •Î̊– ï%̨ °lyÙ)°Ü˛Ë˛y Ï̂Ó ̨õÓ̊#«˛yàyÓ̊

˛õk˛!ï˛Ó˚ ~•z ôÓ˚ˆÏlÓ˚ @˝Ã•îˆÏÎyàƒï˛y Ü˛Ù–

à Ï̂Ó£Ïîy l:yÓ˚ xyË˛ƒhs˝Ó˚#î G Óy!•ƒÜ˛ ̃ Óôï˛yÓ˚ ̨õ!Ó˚Óï≈̨ l¢#°ï˛y l# Ï̂ã˛ !ã˛e ̂ òáy Ï̂ly •°ÈüüüÈ
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Fig : 3.1 Internal & External Validity

xˆÏlÜ˛ àˆÏÓ£ÏÜ˛àî ÙˆÏl Ü˛ˆÏÓ˚lñ xyË˛ƒhs˝Ó˚#î ~ÓÇ Óy!•ˆÏƒÜ˛ ˜Óôï˛ƒyÓ˚ ÙˆÏôƒ ~Ü˛!ê˛ Óy!îçƒ Ó¶˛ (Trade off) Ó˚ˆÏÎ˚ˆÏSÈ–

í˛zFã˛ï˛Ó˚ Óy!•ƒÜ˛ ˜Óôï˛y ÷ô%Ùye xyË˛ƒhs˝Ó˚#î ˜Óôï˛yÓ˚ !Ó!lÙˆÏÎ˚ xy§ˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ ˛õyÓ˚flõ!Ó˚Ü˛ !Ó˛õÓ˚#ï˛ âê˛ly âˆÏê˛–

ï˛ˆÏÓ ~!ê˛ §Ó§ÙÎ˚ §!ï˛ƒ •Î˚ ly– àˆÏÓ£ÏîyÓ˚ l:yñ ˆÎÙl ˆ«˛eÈüÈ§Ù#«˛yñ xl%˜Ïòâ≈ƒ §Ù#«˛y ~ÓÇ Ó‡Ù%á# Óƒ!_´ÈüÈ§Ù#«˛yÓ˚

ˆ«˛ˆÏe Óy!•ƒÜ˛ ~ÓÇ xyË˛ƒhs˝Ó˚#î í˛zË˛Î˚ ˜Óôï˛yÓ˚ í˛zFã˛ï˛Ó˚ Ùyey Ó˚ˆÏÎ˚ˆÏSÈ– !Ü˛v ÙˆÏl Ü˛Ó˚y ÎyÎ˚ ˆÎñ ˆÎ l:yˆÏï˛ í˛zË˛Î˚

˜Óôï˛yÓ˚ Î%!_´@˝Ãy•ƒ Ùyey ÌyˆÏÜ˛ ˆ§ê˛y•z x!ôÜ˛ @˝Ã•îˆÏÎyàƒ– xÌ≈yÍ í˛z˛õˆÏÓ˚Ó˚ !ã˛ˆÏe Cone of Validity-Ó˚ ÙˆÏôƒ ˆÎ=!°

xyˆÏ§– ï˛yÓ˚ ÙyˆÏlñ Cone-~Ó˚ Óy•zˆÏÓ˚ ˆÎ §Ó l:y ≤Ã!ï˛Ê˛!°ï˛ •Î˚ ˆ§=!° !ë˛Ü˛ lÎ˚– ˆÜ˛yl ôÓ˚ˆÏlÓ˚ l:y ÓƒÓ•yÓ˚ Ü˛Ó˚y

•ˆÏÓñ ˆ§!ê˛ àˆÏÓ£ÏˆÏÜ˛Ó˚ ˛õSÈ® ~ÓÇ ò«˛ï˛yÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚–

Ü˛lfiê˛ΔyQ ˜Óôï˛yÓ˚ ÙyôƒˆÏÙ ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õÜ˛ ˆflÒ°ñ Ü˛ï˛ê˛y ò«˛ï˛yÓ˚ §ˆÏD ï˛_¥àï˛ Ü˛lfiê˛ΔyQˆÏÜ˛ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚ˆÏSÈ

ˆ§!ê˛ ˛õÓ˚#«˛y Ü˛Ó˚y •Î˚– §Ùyç !ÓK˛yl àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe xˆÏlÜ˛=!° Ü˛l‰fiê˛ΔyQ xyˆÏSÈñ ˆÎÙlñ §•yl%Ë)˛!ï˛ñ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚

ˆÓ˚yô ~ÓÇ §Çàë˛làï˛ !¢«˛yñ ˆÎ=!° ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y á%Ó•z Ü˛!ë˛l– ˆÎÙl §•yl%Ë)˛!ï˛ (Empathy) ~ÓÇ §ÙˆÏÓòly

(Compassion) ≤ÃyÎ˚ §ÙyÌ≈Ü˛– ~ˆÏ«˛ˆÏe Ü˛lfiê˛ΔyQ ˜Óôï˛yÓ˚ Ü˛yç •° Îál §•yl%Ë)˛!ï˛ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •ˆÏFSÈñ ï˛y

§•yl%Ë)˛!ï˛ˆÏÜ˛ !Óã˛yÓ˚ Ü˛Ó˚ˆÏÓñ §ÙyˆÏÓòlyˆÏÜ˛ lÎ˚ •z!ï˛Óyã˛Ü˛ àˆÏÓ£ÏÜ˛Ó˚yñ §•à!ï˛ !ÓˆÏŸ’£ÏˆÏîÓ˚ ÙyôƒˆÏÙ Ü˛l‰fiê˛ΔyˆÏQÓ˚ ˜Óôï˛y

Ù)°ƒyÎ˚î Ü˛ˆÏÓ˚–

˛õ!Ó˚§Çáƒylàï˛ !§k˛yhs˝ ̃ Óôï˛y ̨ õ!Ó˚§Çáƒylàï˛ ï˛Ìƒ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ̂ Î !§k˛yˆÏhs˝ í˛z˛õl#ï˛ •Î˚ ï˛yÓ˚ !Óhfl,Ï!ï˛ ̨ õÓ˚#«˛y

Ü˛ˆÏÓ˚– ˆÎÙlñ ˆÜ˛yˆÏly ~Ü˛!ê˛ ≤ÃÜ˛ˆÏ“ ˛õÓ˚#«˛yÓ˚ ˆ«˛ˆÏe §!ë˛Ü˛ ˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ !Ü˛ly ˆ§!ê˛ !Óã˛yÓ˚ Ü˛Ó˚y •Î˚

xÌÓy ≤ÃÜ˛“ ˛õÓ˚#«˛yÓ˚ çlƒ ÓƒÓ•*ï˛ ã˛°=!° ≤ÃÜ˛ˆÏ“Ó˚ xl%ÙyˆÏlÓ˚ §ˆÏD Ü˛ï˛ê˛y §D!ï˛˛õ)î≈ •zï˛ƒy!ò– ˆÎˆÏ•ï%˛ ÓƒyáƒyÙ)°Ü˛

àˆÏÓ£ÏîyÓ˚ l:yˆÏï˛ fiê˛ƒy!ê˛§!ê˛Ü˛ƒy° ˆê˛:ê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ lyñ fiê˛ƒy!ê˛§‰!ê˛Ü˛ƒy° ˜Óôï˛y G ˆ§áyˆÏl Ü˛yˆÏç °yˆÏà ly–

!Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ ˜Óôï˛y 3.2 !ã˛ˆÏe Óƒyáƒy Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ–

external
validity

simgle
casestudy

multiple case study
cone of validity

cross-sectional
field survey

ethnography

multiple lab experiment

single lab experiment
math proof

validity frontier

longitudind field survey

internal validity
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Fig : 3.2 Int

3.4 xyË˛ƒhs˝Ó˚#î ~ÓÇ Óy!•ƒÜ˛ ˜Óôï˛y í˛zß¨ï˛ Ü˛Ó˚y (Improving Internal & External

Validity)

§ÓˆÏÌˆÏÜ˛ í˛zß¨ï˛ àˆÏÓ£ÏîyÓ˚ l:yÓ˚ ˆ«˛ˆÏeñ xyË˛ƒhs˝Ó˚#î ~ÓÇ Óy!•ƒÜ˛ ˜Óôï˛y í˛zFã˛ÙyˆÏlÓ˚ •Î˚– í˛zß¨ï˛ àˆÏÓ£ÏîyÓ˚ l:yÓ˚

ˆ«˛ˆÏe ˆË˛çy° §•à!ï˛ §Ù§ƒy ÌyˆÏÜ˛ lyñ ≤ÃÜ˛“ ˛õÓ˚#«˛yÓ˚ !ÓŸªy§ˆÏÎyàƒï˛y Óyí˛¸yÎ˚ñ ~ÓÇ ˆSÈyˆÏê˛y lÙ%ly ˆÌˆÏÜ˛ ≤ÃyÆ

Ê˛°yÊ˛°=!° çl§Çáƒy (Population) ~Ó˚ ˆ«˛ˆÏe @˝Ã•îˆÏÎyàƒ •Î˚– xyË˛ƒhs˝Ó˚#î ˜Óôï˛y !l!Ÿã˛ï˛ Ü˛Ó˚yÓ˚ çlƒ !Ü˛S%È

!lÎ˚sfî ≤ÃˆÏÎ˚yçl– ~Ó˚ çlƒ ã˛yÓ˚!ê˛ í˛z˛õyÎ˚ xyˆÏSÈÈüüüÈ

(1) !lÙ)≈°Ü˛Ó˚î (Elimination)

(2) Ùƒy!l˛õ%ˆÏ°¢l (Manipulation)

(3) ˛õ!Ó˚§Çáƒylàï˛ !lÎ˚sfî (Statistical Control)

(4) ~ˆÏ°yˆÏÙˆÏ°y Ü˛Ó˚î (Randomisation)

Ùƒy!l˛õ%ˆÏ°¢ˆÏlÓ˚ ˆ«˛ˆÏeñ àˆÏÓ£ÏÜ˛ñ fl∫yô#l ã˛ˆÏ°Ó˚ ˛õ!Ó˚Óï≈˛l â!ê˛ˆÏÎ˚ ˆÎ Ê˛°yÊ˛°=!° ˛õyÎ˚ ˆ§=!° ~Ü˛!ê˛ !lÎ˚sfÜ˛

@˝Ã&ˆÏ˛õÓ˚ ˛õÓ˚#«˛yÓ˚ §ˆÏD ï%˛°ly Ü˛ˆÏÓ˚– ˛õÓ˚#«˛y lyly ôÓ˚ˆÏlÓ˚ •ˆÏï˛ ˛õyˆÏÓ˚ÈüüüÈˆÎÙl !ã˛!Ü˛Í§y ˆ«˛ˆÏeñ lï%˛l G£Ï%ˆÏôÓ˚ ≤ÃˆÏÎ˚yà

~ÓÇ G£Ï%̂ ÏôÓ˚ ÙyeyÓ˚ ̨õ!Ó˚Óï≈̨ lñ !¢«˛yÓ˚ ̂ «˛ Ï̂e ̨õí ¸̨y Ï̂lyÓ˚ ôÓ˚î •zï˛ƒy!ò– ~•z !lÎ˚sfî ̂ Ü˛Ó°Ùye ̨õÓ˚#«˛y Óy xyôyÈüÈ˛õÓ˚#«˛yÓ˚

ˆ«˛ˆÏe ≤ÃˆÏÎyçƒñ §Ù#«˛y Óy ˛õÓ˚#«˛yÓ˚ xl%˛õ!fli!ï˛ˆÏï˛ ≤ÃˆÏÎyçƒ lÎ˚–

!lÙ)≈°Ü˛Ó˚î (Elimination) ˛õk˛!ï˛!ê˛ Ó!•Ó˚yàï˛ Óy xl%§¶˛yl Ó!•Ë)˛≈ï˛ ã˛ˆÏ°Ó˚ ˆ«˛ˆÏe ≤ÃˆÏÎyçƒ– ~ˆÏ«˛ˆÏe ˙

ã˛°Ü˛=!° !fliÓ˚ xyˆÏSÈ ÓˆÏ° ôˆÏÓ˚ ˆlGÎ˚y •Î˚– ˆÎÙl !ã˛!Ü˛Í§yÓ˚ ˆ«˛ˆÏe !°D≤ÃˆÏË˛ò ôÓ˚y •Î˚ ly Óy xyÌ≈ÈüÈ§yÙy!çÜ˛

˛õ!Ó˚!fli!ï˛ ~Ü˛•z Ó˚Ü˛Ù xyˆÏSÈ ÓˆÏ° ôˆÏÓ˚ ˆlGÎ˚y •Î˚–

xhs˝Ë%≈˛!_´Ü˛Ó˚î (Inclusion) ˛õk˛!ï˛ ~•z §ÙhflÏ Ó!•Ó˚yàï˛ (Extensions) ã˛°=!°ˆÏÜ˛ àˆÏÓ£ÏîyÓ˚ l:yÓ˚ ÙˆÏôƒ

xhs˝Ë%≈˛_´ Ü˛Ó˚y •Î˚ ~ÓÇ ˆ§=!° fl∫ï˛sfË˛yˆÏÓ Ù)°ƒyÎ˚î (Estimate) Ü˛ˆÏÓ˚ñ !lË≈˛Ó˚¢#° ã˛ˆÏ°Ó˚ í˛z˛õÓ˚ ≤ÃË˛yˆÏyÓ ˛õÓ˚#«˛y Ü˛Ó˚y

•Î˚ñ ~•z ôÓ˚ˆÏlÓ˚ ˛õÓ˚#«˛yÓ˚ ˆ«˛ˆÏe §yôyÓ˚î#Ü˛Ó˚ˆÏîÓ˚ Ùyey ˆÓ¢# •Î˚– ï˛ˆÏÓ ~ˆÏ«˛ˆÏe lÙ%lyÓ˚ xyÜ,˛!ï˛ Óí˛¸ •ˆÏï˛ •ˆÏÓ–

˛õ!Ó˚§Çáƒylàï˛ !lÎ˚sfˆÏîÓ˚ ˆ«˛ˆÏeñ ˛õ!Ó˚§Çáƒylàï˛ ˛õÓ˚#«˛y ˛õk˛!ï˛ˆÏï˛ Ó!•Ó˚yàï˛ ã˛°=!° ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚ ~ÓÇ

§•ÈüÈã˛°Ü˛ !•§yˆÏÓ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

~ Ï̂°y Ï̂Ù Ï̂°yÜ˛Ó˚î ̂ Ü˛Ô¢ Ï̂°Ó˚ °«˛ƒ •° Random Sampling-~Ó˚ §y•y Ï̂Îƒ Ó!•Ó˚yàï˛ ã˛° Ï̂Ü˛Ó˚ ≤ÃË˛yÓ ò)Ó˚ Ü˛Ó˚y •Î˚–

ò%•z ôÓ˚ˆÏlÓ˚ ~ˆÏ°yˆÏÙˆÏ°yÜ˛Ó˚î ˛õk˛!ï˛ xyˆÏSÈÈüüüÈ(1) ~ˆÏ°yˆÏÙˆÏ°y !lÓ≈yã˛l (Random selection) ~ÓÇ

(2) ~ Ï̂°y Ï̂Ù Ï̂°y ≤ÃÜ˛“ (Random Assignment) ≤ÃÌÙ ˆ«˛ˆÏe çl§Çáƒy ˆÌˆÏÜ˛ lÙ%ly !lÓ≈yã˛l ~ÓÇ !mï˛#Î˚ ˆ«˛ˆÏe

!Ó£ÏÎ˚Ó› !lÓ≈yã˛l Ü˛Ó˚y •Î˚ !l!ò≈‹T ̨õk˛!ï˛ Ï̂ï˛ !Ü˛v ̂ §=!° !Ó!Ë˛ß¨ !l Ï̂Î˚yà Ü˛Ó˚y •Î˚ñ Random ̨õk˛!ï˛ Ï̂ï˛ !Ü˛vñ ̂ §•z=!°



NSOU  PGSW - VII 43

!Ó!Ë˛ß¨ @˝Ã&˛õ !l Ï̂Î˚yà Ü˛Ó˚y •Î˚ñ Random ̨õk˛!ï˛ Ï̂ï˛– ~ Ï̂° Ï̂Ù Ï̂°yÜ˛Ó˚î ̨õk˛!ï˛ Ï̂ï˛ Óy!•ƒÜ˛ ̃ Óôï˛y §%!l!Ÿã˛ï˛ Ìy Ï̂Ü˛~ÓÇ ̂ Î

çl§Çáƒy ˆÌˆÏÜ˛ lÙ%ly §Ç@˝Ã• Ü˛Ó˚y •Î˚ñ ~ÓÇ ˛õÓ˚#«˛yÓ˚ ÙyôƒˆÏÙ !§k˛yhs˝ @˝Ã•î Ü˛Ó˚y •Î˚ ˆ§=!° ˙ çl§ÇáƒyÓ˚ ˆ«˛ˆÏeG

≤ÃˆÏÎyçƒ– ÙˆÏl Ó˚yáy òÓ˚Ü˛yÓ˚ Random !lÓ≈yã˛l §Ω˛Ó ly •ˆÏ° Random assignment xÓ¢ƒ•z ≤ÃˆÏÎ˚yçl– Îy•zˆÏ•yÜ˛ñ

çl§Çáƒy ̂ Î Ï̂•ï%̨  lyly ã˛!Ó˚̂ ÏeÓ˚ • Ï̂ï˛ ̨õy Ï̂Ó˚ñ ï˛y•z çl§ÇáƒyÓ˚ ̂ «˛ Ï̂e §yôyÓ˚î#Ü˛Ó˚î á%Ó•z §Ù§ƒyÓ‡° !Ó£ÏÎ˚–

3.5 çl!≤ÃÎ˚ àˆÏÓ£Ïîy l:y (Popular Research Design)

xyÙÓ̊y çy!l à Ï̂Ó£ÏîyÓ̊ l:y ò%•z ôÓ̊ Ï̂lÓ̊ •Î̊ÈüüüÈ≤Ãï˛ƒ«˛Óyò# (Positivist) ~ÓÇ ÓƒyáƒyÙ)°Ü˛ (Interpretive) ~ÓÇ ̂ Î=!°Ó̊

°«˛ƒ !Ë˛ß¨– ≤Ãï˛ƒ«˛ÓyˆÏòÓ˚ ̂ «˛ˆÏe Ù)° °«˛ƒ •° ï˛ˆÏ_¥Ó˚ ̨ õÓ˚#«˛y ~ÓÇ ÓƒyáƒyÙ)°ˆÏÜ˛Ó˚ Ù)° °«˛ƒ ï˛_¥ àë˛l– ~Ü˛!ê˛ Ó›l!¤˛

ÓyhflÏÓï˛yÓ˚ í z̨̨ õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ ≤Ãï˛ƒ«˛Óyò l:yÓ˚ §yôyÓ˚î#Ü,̨ ï˛ àë˛l ̃ ï˛Ó˚# Ü˛Ó˚y •Î˚– xlƒ!ò Ï̂Ü˛ñ ÓƒyáƒyÙ)°Ü˛ l:yÜ˛ §yÙy!çÜ˛

âê˛lyÓ°#Ó˚ !Ó£ÏÎ˚!Ë˛!_Ü˛ Óƒyáƒy ≤Ã!ï˛¤˛y Ü˛ Ï̂Ó˚– ≤Ãï˛ƒ«˛Óyò l:yÓ˚ Ü˛ Ï̂Î˚Ü˛!ê˛ çl!≤ÃÎ˚ í z̨òy•Ó˚î •°ÈüüüÈ˛õÓ˚#«˛yày Ï̂Ó˚ ̨õÓ˚#«˛yñ

ˆ«˛e ̨õÓ̊#«˛yñ ̂ «˛eÈüÈ§Ù#«˛yñ Ùyôƒ!Ù í z̨̨ õy_ !Ó Ï̂Ÿ’£Ïîñ •zï˛ƒy!òñ ÓƒyáƒyÙ)°Ü˛ l:yÓ̊ í z̨òy•Ó̊î !•§y Ï̂Ó Ó°y ÎyÎ̊ñ Óƒ!_´à Ï̂Ó£Ïîyñ

âê˛ly!Óòƒy (Phenomenology)ñ çy!ï˛ï˛_¥ (Ethnography) •zï˛ƒy!ò– Óƒ!_´à Ï̂Ó£Ïîy (Case research) ï˛_¥ àë˛l G

ï˛_¥ ̨õÓ˚#«˛yÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ ̃ ÓK˛y!lÜ˛ àˆÏÓ£ÏÙeyÓ˚ ̂ «˛ˆÏe §Ó ̂ Ü˛Ô¢° §ÓˆÏ«˛ˆÏe ≤ÃˆÏÎyçƒ •Î˚ ly– !Ü˛S%È ̂ Ü˛Ô¢°

ˆÎÙl ̂ Ê˛yÜ˛y§ @˝Ã&˛õ !Ó Ï̂Ÿ’£ÏîydÜ˛ à Ï̂Ó£ÏîyÓ˚ çlƒ í z̨̨ õ Ï̂Îyà#ñ xyÓyÓ˚ çy!ï˛ï˛_¥ Óî≈lyÙ)°Ü˛ à Ï̂Ó£ÏîyÓ˚ çlƒ §!ë˛Ü˛ ̨õk˛!ï˛ñ

˛õÓ˚#«˛yàyÓ˚ ̨õÓ˚#«˛yñ !Ó Ï̂Ÿ’£ÏîydÜ˛ à Ï̂Ó£ÏîyÓ˚ çlƒ xyò¢≈ Ë)̨ !ÙÜ˛y ̨õy°l Ü˛ Ï̂Ó˚– l# Ï̂ã˛ ~•z ôÓ˚̂ ÏlÓ˚ Ü˛ Ï̂Î˚Ü˛!ê˛ l:yÓ˚ !ÓhflÏy!Ó˚ï˛

xy Ï̂°yã˛ly Ü˛Ó˚y • Ï̂Ó–

˛õÓ˚#«˛yÙ)°Ü˛ àˆÏÓ£Ïîy l:y (Experimental Research Design) ≠

˛õÓ˚#«˛yÙ)°Ü˛ xôƒÎ˚̂ ÏlÓ˚ ̂ «˛ Ï̂e ̂ Ü˛y Ï̂ly ≤ÃÜ˛ Ï̂“Ó˚ (Hypothesis) Ü˛yÎ≈Ü˛yÓ˚î §¡õ Ï̂Ü≈̨  !Óã˛yÓ˚ Ü˛Ó˚y •Î˚– ~Ü˛!ê˛ !l!ò≈‹T §Ù Ï̂Î˚

Ü˛yÎ≈ ~ÓÇ Ü˛yÓ˚îˆÏÜ˛ Ü˛yÎ≈Ü˛Ó˚#Ë˛yˆÏÓ ˛õ,ÌÜ˛ Ü˛Ó˚y •Î˚– ~Ü˛!ê˛ @˝Ã&˛õ (Treatment group) ~ Ü˛yÓ˚î !lˆÏÎ˚yà Ü˛Ó˚y •Î˚– !Ü˛v

xlƒ @˝Ã&˛õ (Control group) ̂ Ü˛xy°yòy ̂ Ó˚ˆÏá ò%!ê˛ òˆÏ°Ó˚ ÙˆÏôƒ àí˛¸ ≤ÃË˛yÓ ̨õÎ≈ˆÏÓ«˛î Ü˛Ó˚y •Î˚– í˛zòy•Ó˚îÈüüüÈôÓ˚y ÎyÜ˛ñ

ˆÜ˛y Ï̂ly ~Ü˛ !Ó Ï̂¢£Ï ôÓ˚̂ ÏlÓ˚ ̂ Ó˚y Ï̂àÓ˚ ̂ «˛ Ï̂e lï%̨ l G£Ï%̂ ÏôG Ü˛yÎ≈Ü˛Ó˚# ̨õÓ˚#«˛yÓ˚ çlƒ ̨õÓ˚#«˛yàyÓ˚ ̨õÓ˚#«˛yÓ˚ ÓƒÓfliy Ü˛Ó˚y •°–

˙ !l!ò≈‹T ̂ Ó˚yà# xye´yhs˝ Ó˚&à# Ï̂òÓ˚ Ù Ï̂ôƒ ̂ Ì Ï̂Ü˛ Random ̨õk˛!ï˛ Ï̂ï˛ ~Ü˛!ê˛ lÙ%ly !lÓ≈yã˛ Ï̂lÓ˚ ̨õÓ˚ lÙ%ly!ê˛ñ ò%!ê˛ @˝Ã& Į̈̂ õÓ˚ § Ï̂D

Random ˛õk˛!ï˛ˆÏï˛ Î%_´ Ü˛Ó˚y •° ~ÓÇ Treatment group ˆÜ˛Ó°Ùye Placebo (a sugrarpill) ÎyÓ˚ ˆÜ˛yˆÏly

!ã˛!Ü˛Í§y Ù)°ƒ ̂ l•zñ ≤ÃˆÏÎ˚yà Ü˛Ó˚y •°–

ç!ê˛° l:yÓ˚ ̂ «˛ Ï̂e ~Ü˛y!ôÜ˛ Treatment group Ìy Ï̂Ü˛ åˆÎÙlñ Ü˛Ù ̂ í˛yç ÓlyÙ ̂ Ó¢# ̂ í˛y Ï̂çÓ˚ Å£Ï%ôäñ Ó‡Ù%á#

!ã˛!Ü˛Í§y åˆÎÙl G£Ï%ˆÏôÓ˚ §ˆÏD áyòƒyË˛yˆÏ§Ó˚ §Ùß∫Î˚äñ ≤ÃÜ,˛ï˛ ˛õÓ˚#«˛yÙ)°Ü˛ l:y ˆ«˛ˆÏe !Ó!Ë˛ß¨ @˝Ã&ˆÏ˛õÓ˚ ÙˆÏôƒ Random

˛õk˛!ï˛ Ï̂ï˛ !Ó£ÏÎ !l Ï̂Î˚yà Ü˛Ó˚y •Î˚– Î!ò Random ̨õk˛!ï˛ xl%§Ó˚î Ü˛Ó˚y ly •Î˚ñ ï˛ Ï̂Ó ï˛y Ï̂Ü˛ Ó Ï̂° Quasi-experimental

˛õÓ˚#«˛y ̨õÓ˚#«˛yày Ï̂Ó˚ ̨õ!Ó˚ã˛y°ly Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨õy Ï̂Ó˚ åˆÎÙl !ÓŸª!Óòƒy° Ï̂Î˚Ó˚ ̨õÓ˚#«˛yày Ï̂Ó˚ä xyÓyÓ˚ ̂ «˛e ̨õ!Ó˚Ü˛yë˛y Ï̂Ùy (Field

setting) ~Ó˚ ÙyôƒˆÏÙG §¡õß¨ •ˆÏï˛ ˛õyˆÏÓ˚ åˆÎÙl ˆÜ˛yˆÏly §Çàë˛ˆÏlÓ˚ ÙˆÏôƒ âˆÏê˛ ÎyGÎ˚y ˆÜ˛yˆÏly âê˛lyä ˛õÓ˚#«˛yàyÓ˚

˛õk˛!ï˛ Ï̂ï˛ Ó!•Ó̊yàï˛ ã˛°Ü˛=!° Ï̂Ü˛ xy°yòy Ü˛Ó̊y ̂ Î Ï̂ï˛ ̨õy Ï̂Ó̊ ̂ Î!ê˛ ̂ «˛ Ï̂e ̨õÓ̊#«˛yÓ̊ ̂ «˛ Ï̂e §Ω˛Ó lÎ̊ ̂ §•z Ü˛yÓ̊ Ï̂î ̨õÓ̊#«˛yày Ï̂Ó̊

˛õÓ̊#«˛yÓ̊ ̂ «˛ Ï̂e à,•#ï˛ !§k˛yhs˝=!°Ó̊ ̂ «˛ Ï̂e xyË˛ƒhs˝Ó̊#î ̃ Óôï˛y ò,ì˛̧ •Î̊ ~ÓÇ ̂ «˛e ̨õÓ̊#«˛yÓ̊ ̂ «˛ Ï̂e Óy!•ƒÜ˛ ̃ Óôƒï˛y ò)Ó̊ •Î̊–

Ó̊y!¢!ÓK˛yl §Çe´yhs˝ ̂ Ü˛Ô¢ Ï̂° ̨õÓ̊#«˛yÙ)°Ü˛ ï˛Ìƒ !Ó Ï̂Ÿ’£Ïî Ü˛Ó̊y •Î̊– ̨õÓ̊#«˛yÙ)°Ü˛ l:yÓ̊ ≤ÃyÌ!ÙÜ˛ ¢!_´ •°– ~Ó̊ xyË˛ƒhs˝Ó̊#î

˜Óôï˛yñ xyÓyÓ˚ ≤ÃyÌ!ÙÜ˛ ò%Ó≈°ï˛y •° ~Ó˚ ÓyhflÏÓç#Ó Ï̂lÓ˚ §yôyÓ˚î @˝Ã•î Ï̂Îyàƒï˛y §#!Ùï˛– Ü˛yÓ˚î ÓyhflÏÓ ç#Ól x Ï̂lÜ˛ ̂ Ó¢#

ç!ê˛°– åx Ï̂lÜ˛ ̂ Ó¢# Ó!•Ó˚yàï˛ ã˛° Ï̂Ü˛Ó˚ í z̨̨ õ!fli!ï˛ä–
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ˆÎ ˛õk˛!ï˛àï˛ Óœ%ÈüÈ!≤ÃˆÏrê˛Ó˚ §y•yˆÏÎƒ ~Ü˛çl àˆÏÓ£ÏÜ˛ñ §ÙhflÏ í˛z˛õyòyl=!° !lÎ˚sfî Ü˛ˆÏÓ˚ñ ˆ§!ê˛ñ ˆÜ˛yˆÏly ˛õÓ˚#«˛yÓ˚

Ê˛°yÊ˛°ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛Ó˚ˆÏï˛ ̨õyˆÏÓ˚– ~Ü˛çl àˆÏÓ£ÏÜ˛ §Ω˛yÓƒ ≤ÃË˛yÓ xl%Ùyl !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛ ̨õyˆÏÓ˚– Ü˛yÎ≈ÈüÈÜ˛yÓ˚î §¡õÜ≈˛

˛õÓ˚#«˛yÓ˚ ˆ«˛ˆÏe Î!ò §ÙÎ˚Ü˛yˆÏ°Ó˚ x@˝Ãy!ôÜ˛yÓ˚ ÌyˆÏÜ˛ñ ï˛ˆÏÓ ˛õÓ˚#«˛yÙ)°Ü˛ ˛õÓ˚#«˛y á%Ó•z í˛z˛õˆÏÎyà#– ~Ü˛!ê˛ í˛zFã˛ÙyˆÏlÓ˚

˛õÓ˚#«˛yÙ)°Ü˛ àˆÏÓ£ÏîyÓ˚ Experimental group ~ÓÇ Control group §%!l!ò≈‹T Ë˛yˆÏÓ í˛zˆÏÕ‘á Ü˛Ó˚y •Î˚– ~Ü˛!ê˛ fl∫yô#l

ã˛°Ü˛ñ Experimental group ~Ó˚ ˆ«˛ˆÏe ≤ÃˆÏÎ˚yà Ü˛Ó˚y •Î˚ñ Control group-~Ó˚ ˆ«˛ˆÏe lÎ˚– ò%•z @˝Ã&˛õÈüÈ•z !l!ò≈‹T

!lË≈˛Ó˚¢#° ã˛°ˆÏÜ˛Ó˚ !Ë˛!_ˆÏï˛ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚– ~Ü˛!ê˛ ≤ÃÜ,˛!ï˛ ˛õÓ˚#«˛yÓ˚ ˆ«˛ˆÏe Control, Randomisation ~ÓÇ

Manipulation xÓ¢ƒ•z í˛zˆÏÕ‘á Ü˛Ó˚y ÌyÜ˛ˆÏÓ–

 ˛õÓ˚#«˛yÙ)°Ü˛ àˆÏÓ£Ïîy ˆÌˆÏÜ˛ xyÙÓ˚y !Ü˛ çylˆÏï˛ ˛õy!Ó˚⁄ (What do Experimental Research

tells us) ≠

(1) ˛õÓ˚#«˛yÙ)°Ü˛ àˆÏÓ£ÏîyÎ˚ñ àˆÏÓ£ÏÜ˛ñ ˛õ!Ó˚!fli!ï˛ !lÎ˚sfî Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– ˆÜ˛yˆÏly âê˛ly âê˛yÓ˚ !˛õSÈˆÏl !Ü˛ Ü˛yÓ˚î Ü˛yç

Ü˛ˆÏÓ˚ñ ï˛y ~Ü˛çl àˆÏÓ£ÏÜ˛ !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

(2) ~Ü˛çl àˆÏÓ£ÏÜ˛ !Ó!Ë˛ß¨ ã˛°ˆÏÜ˛Ó˚ ÙˆÏôƒ Ü˛yÎ≈Ü˛Ó˚î §¡õÜ≈˛ !ã˛!•´ï˛ Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚ ~ÓÇ ̂ ≤’ˆÏ§ˆÏÓy (Placebo) ≤ÃË˛yÓ

G !ã˛!Ü˛Í§y ≤ÃË˛yÓˆÏÜ˛ ˛õ,ÌÜ˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

(3) ˛õÓ˚#«˛yÙ)°Ü˛ àˆÏÓ£Ïîy l:yñ !ÓÜ˛“ !ÓˆÏŸ’£ÏîˆÏÜ˛ §#!Ùï˛ Ü˛ˆÏÓ˚ ~ÓÇ §Ó˚y§!Ó˚ Ü˛yÎ≈Ü˛yÓ˚î §¡õˆÏÜ≈˛Ó˚ !Ó£ÏˆÏÎ˚ !§k˛yˆÏhs˝

í˛z˛õl#ï˛ •ˆÏï˛ ˛õyˆÏÓ˚–

(4) ~Ü˛Ü˛ xôƒÎ˚ˆÏlÓ˚ §ˆÏÓ≈yFã˛ ˛õÎ≈yˆÏÎ˚Ó˚ §y«˛ƒ ≤Ãòyl Ü˛ˆÏÓ˚–

xl%§¶˛ylÙ)°Ü˛ l:y (Exploratory Design) ≠

ˆÎ §Ó !Ó£ÏˆÏÎ˚ xï˛#ˆÏï˛ ˆÜ˛yˆÏly àˆÏÓ£ÏîyÙ)°Ü˛ Ü˛yç •Î˚!lñ Óy ÎˆÏÌ‹T ï˛Ìƒ ˛õyGÎ˚y ÎyÎ˚ lyñ ˆ§ˆÏ«˛ˆÏe xl%§¶˛ylÙ)°Ü˛

l:y Ü˛yÎ≈Ü˛Ó˚# Ë)˛!ÙÜ˛y ˛õy°l Ü˛ˆÏÓ˚– ˆÜ˛yˆÏly !Ó£ÏÎ˚ §¡õˆÏÜ≈˛ àˆÏÓ£ÏîyÓ˚ çlƒ !Ü˛ ˛õk˛!ï˛ xÓ°¡∫l Ü˛Ó˚y •ˆÏÓ Óy àˆÏÓ£ÏîyÓ˚

˛à!ï˛≤ÃÜ,˛!ï˛ Ü˛#Ó˚*˛õ •GÎ˚y í˛z!ã˛ï˛ åï˛y çylyÓ˚ çlƒ ~•z ôÓ˚ˆÏlÓ˚ l:y !ÓˆÏ¢£Ï í˛z˛õˆÏÎyà#– ~Ó˚ Ù)° í˛zˆÏj¢ƒ=!° •°ñ

àˆÏÓ£ÏîyÓ˚ ≤ÃŸ¿=!°Ó˚ §ˆÏD çlàˆÏîÓ˚ ˛õ!Ó˚!ã˛!ï˛ âê˛yˆÏly ˆ§=!° xÌ≈ ˆÓyV˛y ~ÓxÇ ï˛yˆÏòÓ˚ !ÓˆÏÓã˛ƒ !Ó£ÏÎ˚=!° !Ü˛ !Ü˛ §

§¡õˆÏÜ≈˛ xÓ!•ï˛ •GÎ˚y– ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ myÓ˚y ≤ÃyÌ!ÙÜ˛ §Ù§ƒy=!° !ã˛!•´ï˛ Ü˛Ó˚y ~ÓÇ ≤ÃÜ˛“ ˜ï˛Ó˚# Ü˛Ó˚y ~ÓÇ

≤ÃyÌ!ÙÜ˛ í˛zˆÏj¢ƒ–

 xl%§¶˛ylÙ)°Ü˛ àˆÏÓ£Ïîy ˆÌˆÏÜ˛ ≤Ãï˛ƒy!¢ï˛ xhs˝ò,≈!‹T (Possible Insights from Exploratory

Research) ≠

 Ù)° ï˛Ìƒ§Ù)•ñ àë˛lï˛sf ~ÓÇ !Ó£ÏÎ˚ §¡õˆÏÜ≈˛ ˛õ!Ó˚ã˛Î˚–

 ˛õ!Ó˚!fli!ï˛Ó˚ ÓyhflÏÓ !ã˛ˆÏeÓ˚ ≤ÃÜ˛y¢–

 lï%˛l ôyÓ˚îy ~ÓÇ xl%ÙyˆÏlÓ˚ í˛zqyÓl–

 ˛õÓ˚#«˛yÙ)°Ü˛ ï˛_¥ G ≤ÃÜ˛ˆÏ“Ó˚ §,!‹T–

 xôƒÎ˚̂ ÏlÓ˚ Ë˛!Ó£ÏƒÍ @˝Ã•î Ï̂Îyàƒï˛y !lô≈yÓ˚î–

 x!ôÜ˛ï˛Ó˚ ̨õk˛!ï˛àï˛ xl%§¶˛yl ~ÓÇ lï%̨ l à Ï̂Ó£Ïîy ≤Ã Ï̂Ÿ¿Ó˚ í z̨qyÓl–

 Ë˛!Ó£ÏƒÍ à Ï̂Ó£Ïîy ̂ Ü˛Ô¢ Ï̂°Ó˚ í z̨qyÓl–
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Óî≈lyÙ)°Ü˛ àˆÏÓ£Ïîy (Descriptive Research) ≠

Óî≈lyÙ)°Ü˛ àˆÏÓ£Ïîy l:yˆÏï˛ àˆÏÓ£ÏîyÓ˚§ˆÏD ç!í˛¸ï˛ ~Ùl Ü˛ï˛Ü˛=!° ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ ˆáÑyçy •Î˚ ˆÎ=!° ˆÜ˛ñ !Ü˛ñ Ü˛ál

ˆÜ˛yÌyÎ˚ñ !Ü˛Ë˛yˆÏÓ ¢∑=!°Ó˚ §ˆÏD §¡õ!Ü≈˛ï˛– ~•z ôÓ˚ˆÏlÓ˚ l:yˆÏï˛ ã)˛í˛¸yhs˝Ë˛yˆÏÓ ÚˆÜ˛lÛñ ~Ó˚ í˛z_Ó˚ ˛õyGÎ˚y ÎyÎ˚ ly–

Óî≈lyÙ)°Ü˛ àˆÏÓ£ÏîyˆÏï˛ ˆÜ˛yˆÏly âê˛lyÓ˚ Óï≈˛Ùyl xÓfliy §¡õˆÏÜ≈˛ K˛yl °yË˛ Ü˛Ó˚yÓ˚ çlƒ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y •Î˚– ~Ü˛çl

àˆÏÓ£ÏÜ˛ñ ï˛yÓ˚ Óî≈lyÙ)°Ü˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe àˆÏÓ£ÏîyÓ˚ xhs˝à≈ï˛ !Ó£ÏˆÏÎ˚Ó˚ ˛õ!Ó˚!fli!ï˛ Óî≈ly Ü˛ˆÏÓ˚– ~!ê˛ ~Ü˛!ê˛ ï˛_¥ !lË≈˛Ó˚

˛õk˛!ï˛ñ ˆÎ!ê˛ §,!‹TÓ˚ í˛zÍ§ •°ñ ï˛Ìƒ §Ç@˝Ã•ñ ï˛ˆÏÌƒÓ˚ !ÓˆÏŸ’£Ïî ~ÓÇ í˛z˛õfliy˛õly ˛õk˛!ï˛Ó˚ ÙyôƒÙñ ~Ë˛yˆÏÓ•z ~Ü˛çl

àˆÏÓ£Ïîyñ ˆÜ˛l ~ÓÇ !Ü˛Ë˛yˆÏÓ §¡õ!Ü≈˛ï˛ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ ˛õyˆÏÓ–

Óî≈lyÙ)°Ü˛ àˆÏÓ£Ïîy ˆÜ˛yˆÏly !l!ò≈‹T ã˛°ˆÏÜ˛Ó˚ Óï≈˛Ùyl xÓfliy Óî≈ly Ü˛ˆÏÓ˚– ~•z àˆÏÓ£Ïîy ≤ÃÜ˛“=!° ˆÜ˛yˆÏly âê˛ly

§¡õˆÏÜ≈˛ ˛õk˛!ï˛àï˛ ï˛Ìƒ ˛õ!Ó˚ˆÏÓ¢ˆÏlÓ˚ çlƒ ˜ï˛Ó˚# Ü˛Ó˚y •Î˚– àˆÏÓ£ÏÜ˛Ó˚y ˆÜ˛yˆÏly ≤ÃÜ˛“ •yˆÏï˛ !lˆÏÎ˚ Ü˛yç ÷Ó˚& Ü˛ˆÏÓ˚ly

!Ü˛v §ÙhflÏ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˛õˆÏÓ˚ ≤ÃÜ˛“ ˜ï˛Ó˚# Ü˛ˆÏÓ˚– ~•z ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ ÙyôƒˆÏÙ ≤ÃÜ˛“ ˛õÓ˚#«˛y Ü˛Ó˚y •Î˚–

~•z l:y ̂ ÌˆÏÜ˛ xyÙÓ˚y !Ü˛ çylˆÏï˛ ̨õyˆÏÓ˚ (What do These Design tell us) ≠

(1) !Ó£ÏÎ˚!ê˛ §¡õ)î≈ ≤ÃyÜ,˛!ï˛Ü˛ ~ÓÇ x˛õ!Ó˚Ó!ï≈˛ï˛ ˛õ!Ó˚ˆÏÓˆÏ¢ ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y •Î˚– ≤ÃÜ,˛ï˛ ˛õÓ˚#«˛y ≤ÃyÎ˚¢•z !Ó£ÏÎ˚=!°ˆÏÜ˛

!Ó˛õÓ˚#ï˛e´ˆÏÙ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚–

(2) Óî≈lyÙ)°Ü˛ àˆÏÓ£Ïîy ≤ÃyÎ˚¢•z xyÓ˚G ˛õ!Ó˚Ùyîàï˛ àˆÏÓ£ÏîyÓ˚ l:yÓ˚ x@˝Ãò)ï˛ !•§yˆÏÓ ÓƒÓ•*ï˛ •Î˚– ~SÈyí˛¸y !Ü˛S%È

Ù)°ƒÓyl ï˛Ìƒ ˛õyGÎ˚y ÎyÎ˚ ÎyÓ˚ §y•yˆÏÎƒ ˛õ!Ó˚Ùyîàï˛ ˛õÓ˚#«˛yÓ˚ ˆÎyàƒ ã˛°Ü˛=!° !ã˛!•´ï˛ Ü˛Ó˚y •Î˚–

(3) Î!ò §#ÙyÓk˛ï˛y=!° §!ë˛Ü˛Ë˛yˆÏÓ ̂ ÓyV˛y ÎyÎ˚ñ ï˛ˆÏÓ ̂ §=!° í˛zß¨!ï˛ â!ê˛ˆÏÎ˚ xyˆÏÓ˚y Ë˛y°Ë˛yˆÏÓ xôƒÎ˚l Ü˛yÎ≈ §¡õyòl

Ü˛Ó˚y ÎyÎ˚–

(4) Óî≈lyÙ)°Ü˛ xôƒÎ˚ˆÏlÓ˚ §y•yˆÏÎƒ =Ó˚&c˛õ)î≈ ï˛Ìƒ xy•Ó˚î Ü˛Ó˚y §Ω˛Ó–

(5) §!ÓhflÏyÓ˚ !ÓˆÏŸ’£ÏˆÏîÓ˚ çlƒ x§Çáƒ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y •Î˚–

Óƒ!_ §Ù#«˛y (Case Study) ≠

~Ü˛ Óy ~Ü˛y!ôÜ˛ ÓyhflÏÓ âê˛lyÓ˚ í˛z˛õˆÏÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ˆÜ˛yˆÏly §Ù§ƒyÓ˚ ˛õ%Cyl%˛õ%C xl%§¶˛ylˆÏÜ˛•z Ó°y •Î˚ ˆÜ˛§‰ fiê˛y!í˛–

~Ó˚ çlƒ §y«˛yï˛Ü˛yÓ˚ñ Óƒ!_´àï˛ ˛õÎ≈ˆÏÓ«˛î xyË˛ƒhs˝Ó˚#î Óy Óy!•ƒ l!Ì •zï˛ƒy!ò ˆÎ ˆÜ˛yˆÏly ˛õk˛!ï˛ ï˛Ìƒ §Çà• Ü˛Ó˚y •Î˚–

ˆÜ˛§fiê˛y!í˛ ≤Ãï˛ƒ«˛ÓyˆÏòÓ˚ ˆ«˛ˆÏe ≤ÃÜ˛“ ˛õÓ˚#«˛yÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– xlƒ!òˆÏÜ˛ ÓƒyáƒyÓyˆÏòÓ˚ ÙyôƒˆÏÙ ≤ÃÜ˛“ ˜ï˛Ó˚#Ó˚

Ü˛y Ï̂ç °y Ï̂à– ~•z ôÓ˚̂ ÏlÓ˚ à Ï̂Ó£Ïîy ̨õk˛!ï˛Ó˚ §Ó Ï̂Ì Ï̂Ü˛ Ë˛y° =î •° âê˛lyÓ˚ § Ï̂D §¡õ!Ü≈̨ ï˛ !Ó!Ë˛ß¨ §yÙy!çÜ˛ñ §yÇfl,Ò!ï˛Ü˛ñ

Ó˚yç Ï̃l!ï˛Ü˛ !Ó£ÏÎ˚=!° Ï̂Ü˛ xôƒÎ˚̂ ÏlÓ˚ xhs˝Ë%≈̨ _´ Ü˛ Ï̂Ó˚– !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ ≤ÃÜ,̨ !ï˛ Ù)°ï˛ =îàï˛ ≤ÃÜ,̨ !ï˛Ó˚– ï˛ Ï̂Ó à Ï̂Ó£Ïîy à Ï̂Ó£Ïîy

°∏˛ !Ó£ÏÎ˚=!°ˆÏÜ˛ §!ë˛Ü˛Ë˛yˆÏÓ Óƒyáƒy Ü˛Ó˚yÓ˚ çlƒ ~Ü˛çl ò«˛ àˆÏÓ£ÏˆÏÜ˛Ó˚ ≤ÃˆÏÎ˚yçl ÎyÓ˚ ˛õÎ≈ˆÏÓ«˛î ~ÓÇ §Ç•!ï˛

ò«˛ï˛yñ í z̨Fã˛Ùy Ï̂lÓ˚– lï%̨ Óy ~Ü˛!ê˛ ̂ Ü˛§‰ fiê˛y!í˛ ̂ Ì Ï̂Ü˛ ≤ÃyÆ Ê˛°yÊ˛°=!°Ó˚ Ù Ï̂ôƒ Ü˛yÎ≈Ü˛yÓ˚î §¡õ Ï̂Ü≈̨  fliy˛õl Ü˛Ó˚y §Ω˛Ó˛õÓ˚

•Î˚ ly– ï˛ySÈyí˛¸y ˆÜ˛§‰ fiê˛y!í˛Ó˚ Ê˛°yÊ˛°=!°ˆÏÜ˛ §yôyÓ˚î#Ü˛Ó˚î Ü˛Ó˚y §Ω˛Ó lÎ˚–

3.6 Ü˛Ù≈à Ï̂Ó£Ïîy (Action Research)

ç!ê˛° §yÙy!çÜ˛ âê˛lyÓ°#Ó˚ Ü˛yÎ≈Ü˛yÓ˚î §¡õÜ≈˛ ˆÓyV˛yÓ˚ ˆ«˛ˆÏe Ü˛Ù≈àˆÏÓ£Ïîy !ÓˆÏ¢£Ï í˛z˛õˆÏÎyà#– ~•z àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe

•hflÏˆÏ«˛ˆÏ˛õÓ˚ ÙyôƒˆÏÙ âê˛lyÓ°#Ó˚ §Ω˛yÓƒ Ê˛°yÊ˛° ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y •Î˚– ~•z ôÓ˚ˆÏlÓ˚ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe àˆÏÓ£ÏÜ˛ñ ˆÜ˛yˆÏly
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§ÇfliyÓ˚ §ò§ƒ !•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚ ~ÓÇ ̨õÓ˚yÙ¢≈òyï˛yÓ˚ Ë)˛!ÙÜ˛y ̨õy°l Ü˛ˆÏÓ˚– àˆÏÓ£ÏÜ˛ ̂ Ü˛yˆÏly lï%˛l ~Ü˛!ê˛ Ü˛Ù≈˛õk˛!ï˛ ã˛y°%

Ü˛ Ï̂Ó˚ ̂ ÎÙl ̂ Ü˛y Ï̂ly §Ù§ƒyÓ˚ §Ùyôy Ï̂lÓ˚ çlƒñ §yÇàë˛!lÜ˛ ̨õk˛!ï˛ñ lï%̨ l ̂ Ü˛Ô¢° •zï˛ƒy!òÓ˚ ≤Ã Ï̂Î˚y Ï̂àÓ˚ Ùyôƒ Ï̂Ù e´Ù•…y§Ùyl

°yˆÏË˛Ó˚ ˆÙyÜ˛y!Ó°y Ü˛ˆÏÓ˚– ~•z ˛õk˛!ï˛ˆÏï˛ àˆÏÓ£ÏÜ˛ ˆÎ ÓƒÓfliy @˝Ã•î Ü˛ˆÏÓ˚ ï˛y ˆÜ˛yˆÏly ï˛ˆÏ_¥Ó˚ G˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ñ Ü˛yÓ˚î

•hflÏ̂ Ï«˛ Į̈̂ õÓ̊ §Ω˛yÓƒ Ê˛°yÊ˛° §¡õ Ï̂Ü≈̨  ̨õ!Ó̊‹ÒyÓ̊ ôyÓ̊îy ÌyÜ˛y ≤Ã Ï̂Î̊yçl– à Ï̂Ó£Ï̂ ÏÜ˛Ó̊ Ü˛yç •°ñ •hflÏ̂ Ï«˛ Į̈̂ õÓ̊ ̨õÓ̊ Óy •hflÏ̂ Ï«˛ Į̈̂ õÓ̊

˛õ!Ó˚Óï≈˛l â!ê˛ˆÏÎ˚ Ê˛°yÊ˛° !Ü˛ ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚Óï≈˛l âê˛ˆÏSÈ ï˛y ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y ~ÓÇ §Ù§ƒy §¡õˆÏÜ≈˛ K˛yl °yË˛ Ü˛Ó˚y ~ÓÇ

ï˛ Ï̂_¥Ó˚ àË˛#Ó˚ !Ó£ÏÎ˚=!° §¡õ Ï̂Ü≈̨  flõ‹T ôyÓ˚îy °yË˛ Ü˛Ó˚y– Ü˛Ù≈ à Ï̂Ó£ÏîyÓ˚ ̂ ÙÔ!°Ü˛ ̃ Ó!¢‹Tƒ •° ~Ü˛§ Ï̂D ~Ü˛y!ôÜ˛ §Ù§ƒyÓ˚

§Ùyôyl ~ÓÇ ï˛ˆÏ_¥Ó˚ xhs˝!l≈!•ï˛ !Ó£ÏÎ˚=!° í˛zˆÏß√y!ã˛ï˛ Ü˛Ó˚y ~•z ̨ õk˛!ï˛Ó˚ §y•yˆÏÎƒ xllƒ (Unique) §yÙy!çÜ˛ §Ù§ƒyÓ˚

§Ùyôyl Ü˛Ó˚y §Ω˛Ó– ï˛ Ï̂Ó ̂ §!ê˛G à Ï̂Ó£Ï̂ ÏÜ˛Ó˚ !lÓ˚̂ Į̈ õ«˛ï˛y ~ÓÇ !Ó£ÏÎ˚Ó›Ó˚ í z̨̨ õÓ˚ !lË≈̨ Ó˚ Ü˛ Ï̂Ó˚–

Ü˛Ù≈à Ï̂Ó£ÏîyÓ˚ l:yÓ˚ ≤Ã Ï̂Î˚yçl#Î˚ï˛y=!° ~Ü˛!ê˛ ã˛!Ó˚eàï˛ ã˛e´ xl%§Ó˚î Ü˛ Ï̂Ó˚– ̂ Îáy Ï̂lñ ≤ÃÌÙ!ò Ï̂Ü˛ xl%§¶˛ylÙ)°Ü˛

˛õòˆÏ«˛˛õ @˝Ã•î Ü˛ˆÏÓ˚ñ §Ù§ƒyÓ˚ ã˛!Ó˚e ˆÓyV˛yÓ˚ ˆã˛‹Ty Ü˛Ó˚y •Î˚ñ ~ÓÇ ˆ§•z xl%ÎyÎ˚# Ü˛Ù≈ ˛õ!Ó˚Ü˛“ly ˜ï˛Ó˚# Ü˛Ó˚y •Î˚–

àˆÏÓ£ÏîyÓ˚ ï˛Ìƒ=!° ̂ Î §ÙˆÏÎ˚ ̨õÎ≈ˆÏÓ«˛î Ü˛Ó˚y •Î˚ ̂ §•z §ÙˆÏÎ˚•z •hflÏˆÏ«˛˛õ ̨õÎ≈yˆÏ°yã˛ly Ü˛Ó˚y •Î˚– •hflÏˆÏ«˛˛õ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚

˛õÓ˚#«˛yÙ)°Ü˛ ˛õk˛!ï˛!ê˛ ~Ü˛ê˛yly ã˛e´yÜ˛yˆÏÓ˚ xyÓ!ï≈˛ï˛ •Î˚ Îï˛«˛î ˛õÎ≈hs˝ ly §Ù§ƒyÓ˚ àË˛#ˆÏÓ˚ ˆ˛õÑÔSÈyˆÏly ÎyÎ˚ ~ÓÇ §!ë˛Ü˛

Ü˛yÓ˚î xl%§¶˛yl Ü˛Ó˚y •Î˚–

Ü˛Ù≈ÈüÈàˆÏÓ£Ïîy ̂ ÌˆÏÜ˛ xyÙÓ˚y !Ü˛ !Ü˛ çylˆÏï˛ ̨õy!Ó˚ (What do Action Research Studies tell us) ≠

(1) ~!ê˛ ~Ü˛!ê˛ §•ˆÏÎyà# ~ÓÇ x!Ë˛ˆÏÎy!çï˛ àˆÏÓ£ÏîyÓ˚ l:yñ Îy ˆÜ˛yˆÏly Ü˛yˆÏç Óy §¡±òyˆÏÎ˚Ó˚ ˛õ!Ó˚!fli!ïï˛ Ó%V˛ˆÏï˛

§y•yÎƒ Ü˛ˆÏÓ˚–

(2) l:y ï˛_¥ ˛õÓ˚#«˛yÓ˚ ˛õ!Ó˚ÓˆÏï≈˛ ÓyhflÏÓÓyò# ~ÓÇ §Ùyôyl ã˛y!°ï˛ àˆÏÓ£Ïîy Ê˛°yÊ˛ˆÏ°Ó˚ í˛z˛õÓ˚ ò,!‹T !lÓ¶˛ Ü˛ˆÏÓ˚–

(3) xl%¢#°lÜ˛yÓ˚#Ó˚y Îál Ü˛Ù≈ÈüÈàˆÏÓ£Ïîy ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚lñ ï˛yˆÏòÓ˚ x!Ë˛K˛ï˛y ˆÌˆÏÜ˛ !¢«˛yÓ˚ ˛õ!Ó˚Ùyî Óyí˛¸yˆÏï˛ ˛õyˆÏÓ˚ñ

Ü˛Ù≈àˆÏÓ£Ïîy ã˛e´ˆÏÜ˛ñ !¢«˛y ã˛e´ !•§yˆÏÓ ÙˆÏl Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

(4) Ü˛Ù≈àˆÏÓ£Ïîy xôƒÎ˚ˆÏlÓ˚ xl%¢#°ˆÏlÓ˚ í˛zß¨!ï˛Ó˚ çlƒ ~ÓÇ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ ˛õˆÏ«˛ §ÙÌ≈ˆÏlÓ˚ çlƒ flõ‹T ~ÓÇ §Ó˚y§!Ó˚

≤Ãy§!DÜ˛ï˛y xyˆÏSÈ–

(5) ~ˆÏ«˛ˆÏe ˆÜ˛yˆÏly xhs˝!l≈!•ï˛ !lÎ˚sfî ˆl•z–

!Ë˛!_ ï˛_¥ (Grounded Theory) ≠

!Ë˛!_ ï˛_¥ •° ~Ü˛!ê˛˛õk˛!ï˛àï˛ =îàï˛ à Ï̂Ó£Ïîy ̨õk˛!ï˛ Îy§yÙy!çÜ˛ !ÓK˛y Ï̂l í z̨q(ï˛ ~ÓÇ à Ï̂Ó£Ïîy ̨õ!Ó˚ã˛y°lyÓ˚ ≤Ã!e´Î˚yÓ˚

=îàï˛ ï˛Ìƒ ˆÌˆÏÜ˛ ï˛_¥ ˜ï˛Ó˚#Ó˚ G˛õÓ˚ ˆçyÓ˚ ˆòÎ˚– @’y§yÓ˚ (Gloser) and fiê˛Δy§ (Strauss) ≤ÃÌÙ !Ë˛!_ ï˛_¥ ≤ÃhflÏyÓ

Ü˛ˆÏÓ˚l– !Ë˛!_ï˛ˆÏ_¥ ~Ü˛!ê˛ ˛õk˛!ï˛àï˛ =îàï˛ àˆÏÓ£Ïîy ˛õk˛!ï˛ Îy ï˛Ìƒ ˆÌˆÏÜ˛ ï˛_¥ í˛zqyÓˆÏlÓ˚ G˛õÓ˚ =Ó˚&c xyˆÏÓ˚y˛õ

Ü˛ˆÏÓ˚– !Ë˛!_ï˛_¥ §yˆÏÓ!Ü˛ !ÓK˛yl àˆÏÓ£ÏîyÓ˚ !Ó˛õÓ˚#ï˛ ôÙ≈#– ≤ÃÜ˛“ ≤ÃhflÏyÓ Ü˛ˆÏÓ˚ñ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ̨ õ!Ó˚ÓˆÏï≈˛ ~•z ï˛_¥ ̂ Ü˛yˆÏly

˛õ)Ó≈ôyÓ˚îy SÈyí˛¸y•z ï˛Ìƒ §Ç@˝Ã• Ü˛ˆÏÓ˚– ï˛ˆÏÌƒÓ˚ Ù)° !Ó£ÏÎ˚=!°ˆÏÜ˛ ÚˆÜ˛yí˛Û ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ !ã˛!•´ï˛ Ü˛ˆÏÓ˚– ˆ§•z ˆÜ˛yí˛=!°

§y•yˆÏÎƒ §ò,¢ ̃ Ó!¢ˆÏ‹TƒÓ˚ !Ë˛!_ˆÏï˛ ò° Óy ̂ ◊î# ̃ ï˛!Ó˚Ü˛Ó˚y •Î˚–~•z ò°=!° •° ï˛ˆÏ_¥Ó˚ !Ë˛!_– ̂ Ü˛y!í˛Ç ̨õk˛!ï˛Ó˚ ò%!ê˛ ôy˛õ

ˆ◊î#!Ólƒy§ Ü˛Ó˚î •° §yôyÓ˚ xƒy!:Î˚y° ̂ Ü˛y!í˛Ç (Asual Coding)–

1960 ~Ó˚ ò¢ˆÏÜ˛ñ Îál §Ùyçï˛y!_¥Ü˛ àˆÏÓ£Ïîy ˛õ!Ó˚Ùyîàï˛ ˛õk˛!ï˛Ó˚ G˛õÓ˚ !lË≈˛Ó˚¢#° !SÈ°– ï˛ál !Ë˛!_ ï˛ˆÏ_¥Ó˚

í˛zqÓ âˆÏê˛–  1967 §yˆÏ° Glassar and Struss ï˛yˆÏòÓ˚ ≤ÃÜ˛y!¢ï˛ Ó•z “The Discovery of Grounded Theory”

Ú!Ë˛!_ï˛_¥Û ¢∑!ê˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚l– ~•z ï˛ˆÏ_¥ í˛zqˆÏÓÓ˚ Ù)° !Ë˛!_ •° §Çà,•#ï˛ ï˛ˆÏÌƒÓ˚ ÓyÇÓ˚ÓyÓ˚ !ÓˆÏŸ’£Ïî– xÌ≈yÍ
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!ÓˆÏŸ’£ÏˆÏî ̨ õ%lÓ˚yÓ,!_ â!ê˛ˆÏÎ˚ !l!Ÿã˛ï˛Ë˛yˆÏÓ ï˛ˆÏ_¥Ó˚ §,!‹T •° Ú!Ë˛!_ï˛_¥Û– ~•z ̨ õk˛!ï˛ !¢«˛yÙ)°Ü˛ àˆÏÓ£ÏîyÓ˚ à!ï˛ cÓ˚y!ß∫ï˛

Ü˛ˆÏÓ˚ ~ÓÇ =îàï˛ ï˛Ìƒ §Ç@˝ÃˆÏ• ˛õ!Ó˚˛õ)Ó˚Ü˛ !•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚– ~Ü˛çl àˆÏÓ£ÏÜ˛ ˆÓ¢# Ü˛ˆÏÓ˚ !Ë˛!_ï˛_¥ ÓƒÓ•yˆÏÓ˚Ó˚

ÙyôƒˆÏÙ ï˛ˆÏ_¥Ó˚ !ÓhflÏyÓ˚ âê˛yˆÏï˛˛õyˆÏÓ˚ ~ÓÇ àË˛#Ó˚ Ë˛yˆÏÓ xl%§¶˛yl Ü˛ˆÏÓ˚–

xï˛# Ï̂ï˛ !Ë˛!_ ï˛_¥̂ ÏÜ˛ xlƒylƒ ̨õk˛!ï˛Ó˚ ̂ Ì Ï̂Ü˛ xy°yòy Ó Ï̂° Ù Ï̂l Ü˛Ó˚y •ï˛– Óï≈̨ Ùy Ï̂l àë˛lÓyò# (Constructionist)

Óy !Ë˛!_ï˛ˆÏ_¥ §ˆÏD xlƒylƒ ï˛ˆÏ_¥Ó˚ §Ùß∫ˆÏÎ˚Ó˚ ÙyôƒˆÏÙ xôƒÎ˚ˆÏl ≤ÃˆÏÎ˚yçl#Î˚ï˛y í˛z˛õ°!∏˛ Ü˛ˆÏÓ˚ˆÏSÈl– !Ë˛!_ï˛ˆÏ_¥Ó˚ §y•yˆÏÎƒ

çy!ï˛ï˛_¥̂ ÏÜ˛ x Ï̂lÜ˛ àË˛#Ó˚Ë˛y Ï̂Ó !Ó Ï̂Ÿ’£Ïî Ü˛Ó˚y ÎyÎ˚ñ §y«˛yÍÜ˛yÓ˚ à Ï̂Ó£ÏîyÓ˚ àË˛#Ó˚ï˛y Óyí ¸̨y Ï̂ly ÎyÎ˚ ~ÓÇ !Ó£ÏÎ˚Ó› !Ó Ï̂Ÿ’£Ïî

x!ôÜ˛ï˛Ó˚ °«˛ƒ!Ë˛!_Ü˛ Ü˛ Ï̂Ó˚ ̂ ï˛y°y ÎyÎ˚– Ü˛!¡õí z̨ê˛yÓ˚ ã˛y!°ï˛ x Ï̂lÜ˛=!° ï˛Ìƒ!Ó Ï̂Ÿ’£Ïî ̂ ≤Ãyy@˝ÃyÙñ !Ë˛!_ÈüÈï˛ Ï̂_¥Ó˚ í z̨̨ õÓ˚ !Ë˛!_

Ü˛ˆÏÓ˚ ̃ ï˛Ó˚# •ˆÏÎ˚ˆÏSÈ– ~•z ï˛_¥ ï˛Ìƒ §Ç@˝Ã• ~ÓÇ ̨õÓ˚#«˛y G !ÓˆÏŸ’£ÏîydÜ˛ ôyÓ˚îy ̃ ï˛Ó˚#Ó˚ G˛õÓ˚ =Ó˚&c xyˆÏÓ˚y˛õ Ü˛ˆÏÓ˚–

çy!ï˛ï˛_¥àï˛ à Ï̂Ó£Ïîy l:y (Ethnongraphic Research Design) ≠

çy!ï˛ï˛_¥àï˛ àˆÏÓ£ÏîyÓ˚ l:y ˆ«˛eÈüÈàˆÏÓ£ÏîyÓ˚ G˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ˜ï˛!Ó˚ •Î˚ Îy lyly ôÓ˚ˆÏlÓ˚ ÓƒyáƒyÙ)°Ü˛ ˛õk˛!ï˛ˆÏÜ˛

xhs˝Ë%≈˛_´ Ü˛ˆÏÓ˚ñ ˆÎÙl ˛õÎ≈ˆÏÓ«˛î Óy §y«˛yÍÜ˛yˆÏÓ˚Ó˚ çy!ï˛ï˛_¥àï˛ àˆÏÓ£ÏîyˆÏÜ˛ xÇ¢@˝Ã•îÜ˛yÓ˚#Ó˚ ˛õÎ≈ˆÏÓ«˛îG Ó°y •Î˚ñ

ÎyÓ˚ í˛zÍ§ •° =îàï˛ xôƒÎ˚l– ~•z xôƒÎ˚l Ü˛Ó˚y •Î˚ çlàˆÏîÓ˚ G˛õÓ˚ÈüüüÈò°àï˛Ë˛yˆÏÓ Óy Óƒ!_´àï˛Ë˛yˆÏÓ–

ˆ«˛eÈüÈ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ÙyôƒˆÏÙ §Çà,•#ï˛ ï˛Ìƒ=!°ˆÏÜ˛ l!ÌÓk˛ Ü˛Ó˚ˆÏîÓ˚ ÙyôƒˆÏÙ Field Note ˜ï˛Ó˚# Ü˛Ó˚y •Î˚– ~Ü˛çl

àˆÏÓ£ÏÜ˛ àˆÏÓ£Ïîy ˆ«˛ˆÏe Îy ˛õÎ≈ˆÏÓ«˛î Ü˛ˆÏÓ˚ ~ÓÇ çlàˆÏîÓ˚ Ü˛ySÈ ˆÌˆÏÜ˛ çyˆÏlñ ˆ§=!°ˆÏÜ˛•z Field note xyÜ˛yˆÏÓ˚

!°!˛õÓk˛ Ü˛Ó˚y •Î˚– ̂ «˛e ̂ ÌˆÏÜ˛ Îy ̨ õyGÎ˚y ÎyÎ˚ñ ï˛yÓ˚ ÙˆÏôƒ ̂ Ü˛yˆÏly !§k˛yhs˝ ÌyˆÏÜ˛ lyñ Ü˛yÓ˚î ̂ «˛e àˆÏÓ£ÏîyÓ˚ Ù%áƒ !Ó£ÏÎ˚

•°ñ çlàî ÓƒÓ•*ï˛ ¢∑ ~ÓÇ ï˛y Ï̂òÓ˚ xyã˛Ó˚̂ ÏîÓ˚ !Ó Ï̂Ÿ’£Ïîñ !l!ò≈‹T Ü˛ï˛Ü˛=!° ÓƒyáƒyÙ)°Ü˛ ôy˛õ x!ï˛e´Ù Ü˛ Ï̂Ó˚•z !§k˛y Ï̂hs˝

ˆ˛õÑÔSÈyˆÏly •Î˚–

 çy!ï˛ï˛_¥àï˛ àˆÏÓ£ÏîyÓ˚ l:y ˆÌˆÏÜ˛ xyÙÓ˚y !Ü˛ !Ü˛ çylˆÏï˛ ˛õy!Ó˚ (What as Ethnographic

Research Designs tell us) ≠

(1) ≤Ãã˛!°ï˛ ï˛ˆÏÌƒÓ˚ §y•yˆÏÎƒ xyÙÓ˚y Îál ˆÜ˛yˆÏly fliyl#Î˚ Óy !l!ò≈‹T çl§Ù!‹TÓ˚ §Ù§ƒy=!° §!ë˛Ü˛Ë˛yˆÏÓ Ó%V˛ˆÏï˛ ˛õy!Ó˚

lyñ ˆ§ˆÏ7ˆÏe ˆ«˛eÈüÈàˆÏÓ£Ïîy xÓ¢ƒ•z ≤ÃˆÏÎ˚yçl–

(2) ~•z ôÓ˚ˆÏlÓ˚ àˆÏÓ£Ïîyñ àˆÏÓ£ÏîyÓ˚ §Ù§ƒyÓ˚ ≤ÃÜ,˛!ï˛ñ àË˛#Ó˚ï˛yñ í˛zÍ§ •zï˛ƒy!ò Ó%V˛ˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚ñ ï˛ySÈyí˛¸y àˆÏÓ£ÏîyÓ˚

ÙyôƒˆÏÙ §Ù§ƒyÓ˚ Ü˛yÓ˚î=!° í˛zÂâyê˛ˆÏlÓ˚ ÙyôƒˆÏÙ §Ω˛yÓƒ §ÙyôylG á%ÑˆÏç ˛õyGÎ˚y ÎyÎ˚–

(3) !l!ò≈‹T !Ó£ÏˆÏÎ˚ñ ˆÎ ˛õ)Ó≈ ï˛Ìƒ çyly xyˆÏSÈ àˆÏÓ£ÏÜ˛ ˆ§•z ï˛Ìƒ=!°ˆÏÜ˛ Îyã˛y•z Ü˛ˆÏÓ˚ñ ˆ§=!° @˝Ã•î Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚

xyÓyÓ˚ lyÜ˛ã˛G Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

(4) ˆÎˆÏ•ï%˛ àˆÏÓ£ÏÜ˛ §Ó˚y§!Ó˚ àˆÏÓ£Ïîy ˆ«˛e ˆÌˆÏÜ˛ ï˛Ìƒ §Ç@˝Ã• Ü˛ˆÏÓ˚ñ !ï˛!l Ë˛y°Ë˛yˆÏÓ ˛õÎ≈ˆÏÓ«˛î Ü˛ˆÏÓ˚l ~ÓÇ !l!ò≈‹T

ˆày¤˛#Ó˚ §Çfl,Ò!ï˛ §¡õˆÏÜ≈˛ §!ë˛Ü˛ ï˛Ìƒ §Ç@˝Ã• Ü˛ˆÏÓ˚l–

(5) xl%§¶˛yl ˆ«˛e §Ó˚y§!Ó˚ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ÙyôƒˆÏÙ àˆÏÓ£ÏÜ˛ñ lï%˛l ˆÜ˛yˆÏly !ò¢y xy!Ó‹ÒyÓ˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚lñ ≤Ãã˛!°ï˛

ôƒylôyÓ˚îy í˛zß¨!ï˛ âê˛yˆÏï˛ ˛õyˆÏÓ˚l–

çy!ï˛ï˛_¥ñ l,ÈüÈ!ÓK˛yl ̂ Ì Ï̂Ü˛ í z̨q(ï˛ ~Ü˛!ê˛ ÓƒyáƒyÙ)°Ü˛ à Ï̂Ó£Ïîy l:yñ Îy ~Ü˛!ê˛ !l!ò≈‹T §yÇfl,Ò!ï˛Ü˛ ̨õ!Ó˚Ù[˛ Ï̂°Ó˚ Ù Ï̂ôƒ

xôƒÎ˚l Ü˛Ó˚y •Î˚– ̂ ÎˆÏ•ï%˛ ~Ü˛çl àˆÏÓ£ÏÜ˛ñ ~Ü˛!ê˛ !l!ò≈‹T §Çfl,Ò!ï˛Ó˚ ÙˆÏôƒ ò#â≈!òl !lÙ!Iï˛ ÌyˆÏÜ˛l !ï˛!lñ G•z §Çfl,Ò!ï˛

ˆày¤˛#Ó˚ ÎyÓï˛#Î˚ ̃ òl!®l Ü˛yçÜ˛Ù≈ ̨ õÎ≈ˆÏÓ«˛î Ü˛ˆÏÓ˚l ~ÓÇ lï%˛l ï˛_¥ §,!‹T Ü˛ˆÏÓ˚l– ~ˆÏ«˛ˆÏe ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y •Î˚ Ù)°ï˛/

˛õÎ≈̂ ÏÓ«˛î ̂ Ü˛Ô¢°ñ xÇ¢@Ã̋•îÜ˛yÓ̊# Ï̂òÓ̊ § Ï̂D Ü˛ÌyÓyï≈̨ y xl%§¶˛yl ̂ «˛e ̂ Ì Ï̂Ü˛ ≤ÃyÆ Óƒ!_´àï˛ ï˛Ìƒ– !Ü˛v ~•z §Ó ï˛Ìƒ=!° Ï̂Ü˛

!ÓˆÏŸ’£Ïî Ü˛Ó˚y •Î˚ñ !Óã˛yÓ˚Ó%!k˛Ó˚ §y•yˆÏÎƒ– ~Ü˛çl àˆÏÓ£ÏÜ˛ñ ï˛yÓ˚ x!Ë˛K˛ï˛y ˛õ%Cyl%˛õ%CË˛yˆÏÓ í˛z˛õfliy˛õl Ü˛Ó˚ˆÏÓñ ÎyˆÏï˛
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˛õyë˛Ü˛àî ̂ «˛ Ï̂e ly !à Ï̂Î˚G ̂ §áylÜ˛yÓ˚ x!Ë˛K˛ï˛y ̨õ%̂ ÏÓ˚y˛õ%!Ó˚ xl%ôyÓl Ü˛Ó˚̂ Ïï˛ ̨õy Ï̂Ó˚– ~•z ̨õk˛!ï˛ §%!Óôy •°ÈüüüÈ!lÓ˚̂ Į̈ õ«˛ï˛y

~ÓÇ âê˛lyÓ˚ ≤Ã§D §¡õ Ï̂Ü≈̨  §Ç Ï̂Óòl¢#°ï˛y–

3.7 !Ù◊ ̨õk˛!ï˛ Óy §yÓ˚@˝Ãy•# ̨õk˛!ï˛ (Mixed Method or Electic Method)

!Ù◊ ˛õk˛!ï˛ˆÏï˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ˛àˆÏÓ£Ïîy ˛õk˛!ï˛Ó˚ ï%˛°lyÎ˚ àˆÏÓ£ÏîyÓ˚ §Ù§ƒy!ê˛ˆÏÜ˛ ˆÓ¢# Ü˛ˆÏÓ˚ =Ó˚&c ˆòGÎ˚y •Î˚– ~•z

˛õk˛!ï˛Ó˚ ˜Ó!¢‹Tƒ •° àˆÏÓ£ÏîyÓ˚ §Ù§ƒy=!°ˆÏÜ˛ xyˆÏ°yã˛lyÓ˚ ˆÜ˛ˆÏw Ó˚yáyÈüüüÈÎyÓ˚ çlƒ ≤ÃˆÏÎ˚yçlÈüüüÈ

(1) ÓyhflÏÓ ç#ÓˆÏlÓ˚ ≤Ã§ˆÏD §Ù§ƒy=!°ˆÏÜ˛ xl%ôyÓl Ü˛Ó˚yñ Ó‡hflÏÓ˚#Î˚ ò,!‹TˆÏÜ˛yî ~ÓÇ §yÇfl,Ò!ï˛Ü˛ ≤ÃË˛yÓñ °«˛ƒ Ü˛Ó˚y–

(2) Ü˛l‰fiê˛ΔyQ=!°Ó˚ ˛õ!Ó˚§Çáƒy G Ùyl ˛õ!Ó˚Ùy˛õ Ü˛Ó˚yÓ˚ çlƒ ˛õ!Ó˚Ùyîàï˛ àˆÏÓ£ÏîyÓ˚ Óƒy˛õÜ˛ !lˆÏÎ˚yà ≤ÃˆÏÎ˚yçl ~ÓÇ

Ü˛l‰fiê˛ΔyQ=!°Ó˚ xÌ≈ xl%§¶˛yl G xl%ôyÓˆÏlÓ˚ çlƒ =îàï˛ àˆÏÓ£ÏîyÓ˚ Óƒy˛õÜ˛ ÓƒÓ•yÓ˚ ≤ÃˆÏÎ˚yçl–

(3) §Ω˛yÓƒ §Ù§ƒy §ÙyôyˆÏlÓ˚ çlƒ =îàï˛ G ˛õ!Ó˚Ùyîàï˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˆÜ˛Ô¢°G Ùyey §¡õˆÏÜ≈˛ °«˛ƒÙyey !fliÓ˚

Ü˛Ó˚y–

Tashkore and Creshweel (2007) ~ÓÇ xlƒylƒ ≤ÃÓ_´yàî !Ù◊ ˛õk˛!ï˛ˆÏÜ˛ ˆÜ˛Ó° =îàï˛ G ˛õ!Ó˚Ùyîàï˛

àˆÏÓ£ÏîyÓ˚ §Ç!Ù◊î ÓˆÏ° ÙˆÏl Ü˛Ó˚ˆÏï˛l ly ÓÓ˚Ç ~Ü˛!ê˛ ï,˛ï˛#Î˚ ˛õk˛!ï˛ ÓˆÏ° ÙˆÏl Ü˛Ó˚ˆÏï˛l–

!Ù◊ ̨õk˛!ï˛ ̂ ÌˆÏÜ˛ xyÙÓ˚y !Ü˛ !Ü˛ çylˆÏï˛ ̨õy!Ó˚ (What do Mixed Method tell us) ≠

(1) !ÓÓ,!ï˛Ù)°Ü˛ ~ÓÇ xÈüÈ˛õyë˛ƒ ï˛Ìƒ §Çáƒyàï˛ ï˛ÌƒˆÏÜ˛ xÌ≈Ó• Ü˛ˆÏÓ˚ ï%˛ˆÏ° ~ÓÇ §Çáƒyàï˛ ï˛Ìƒ !ÓÓ,!ï˛Ù)°Ü˛ ~ÓÇ

xÈüÈ˛õyë˛ƒï˛ÌƒˆÏÜ˛ §%«˛ï˛y ≤Ãòyl Ü˛ˆÏÓ˚–

(2) xôƒÎ˚ˆÏlÓ˚ xhs˝Ë%≈˛_´ ˆÜ˛yˆÏly âê˛lyˆÏÜ˛ !ÓˆÏŸ’£Ïî Ü˛Ó˚yÓ˚≤Ãã˛!°ï˛ ï˛Ìƒ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛˛ ˛õyˆÏÓ˚–

(3) ˆÜ˛yˆÏly ç!ê˛° ~ÓÇ !ÓhflÏy!Ó˚ï˛ !Ó£ÏÎ˚ˆÏÜ˛ àˆÏÓ£ÏîyÓ˚ xyGï˛yÎ˚ xyly §•ç Ü˛yÓ˚î ~ˆÏ«˛ˆÏe àˆÏÓ£ÏÜ˛ˆÏÜ˛ ˆÜ˛yˆÏly

ÓÑyôyÈüÈôÓ˚y ~Ü˛!ê˛ ˛õk˛!ï˛ ÌyˆÏÜ˛ lyñ ˆÎÈüÈˆÜ˛yˆÏly ˛õk˛!ï˛ @˝Ã•îˆÏÎyàƒ–

(4) ˆÜ˛yˆÏly ~Ü˛!ê˛ ˛õk˛!ï˛Ó˚ x!ç≈ï˛ ò%Ó≈°ï˛y =!°ˆÏÜ˛ xlƒ ˆÜ˛yˆÏly ˛õk˛!ï˛ Ü˛yˆÏç °y!àˆÏÎ˚ x!ï˛e´Ù Ü˛Ó˚y ÎyÎ˚–

(5) àˆÏÓ£ÏîyÓ˚ xl%ˆÏÙyòl=!°ˆÏÜ˛ x!ôÜ˛ï˛Ó˚ ¢!_´¢y°# ~ÓÇ Ó!°¤˛ Î%!_´ !òˆÏÎ˚ ≤Ã!ï˛!¤˛ï˛ Ü˛Ó˚y ÎyÎ˚–

(6) lï%˛l K˛yl Óy xhs˝ò,≈!‹T §,!‹T Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ xÌÓy xyí˛¸yˆÏ° ÌyÜ˛y xhs˝ò,≈!‹TÓ˚ ˛õ%lÓ˚&ay˛õl âê˛yˆÏï˛ ˛õyˆÏÓ˚–

(7) xˆÏlÜ˛ ˆÓ¢# @˝Ã•îˆÏÎyàƒ ~ÓÇ §yÙ!@˝ÃÜ˛ K˛yˆÏlÓ˚ §,!‹T Ü˛ˆÏÓ˚ Îy ˆÜ˛yˆÏly ï˛_¥ Óy ÓyhflÏÓ ˆ«˛ˆÏe Ü˛yÎ≈Ü˛Ó˚# ≤ÃˆÏÎ˚yà

§Ω˛Ó–

à Ï̂Ó£ÏîyÈüÈl:yÓ˚ !lÓ≈yã˛l (Selecting Research Design) ≠

!Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ àˆÏÓ£ÏîyÓ˚ l:yÓ˚ ÙˆÏôƒ ~Ü˛çl àˆÏÓ£ÏÜ˛ ï˛yÓ˚ àˆÏÓ£ÏîyÓ˚ çlƒ ˆÜ˛yl!ê˛ ˛õSÈ® Ü˛Ó˚ˆÏÓl⁄ §yôyÓ˚îï˛

àˆÏÓ£ÏÜ˛ ~Ùl ôÓ˚ˆÏlÓ˚ l:y ̨õSÈ® Ü˛Ó˚ˆÏÓl ÎyˆÏï˛ àˆÏÓ£ÏÜ˛ !lˆÏç•z §ÓˆÏÌˆÏÜ˛  fl∫FSÈ® ̂ Óyô Ü˛Ó˚ˆÏÓl ~ÓÇ ̂ Î!ê˛ !lˆÏÎ˚!ï˛!l

§• Ï̂ç Ü˛yç Ü˛Ó˚̂ Ïï˛ ̨õyÓ˚̂ ÏÓl– §!ë˛Ü˛Ë˛y Ï̂Ó Ó° Ï̂ï˛ ̂ à Ï̂°ñ §!ë˛Ü˛ l:y !lË≈̨ Ó˚ Ü˛ Ï̂Ó˚ à Ï̂Ó£ÏîyÓ˚ âê˛lyÓ˚ ≤ÃÜ,̨ !ï˛Ó˚ G˛õÓ˚– Îál

àˆÏÓ£ÏîyÓ˚ âê˛lyÓ˚ ôÓ˚î Óy ≤ÃÜ,˛!ï˛ xflõ‹Tñ ï˛ál ÚˆÊ˛yÜ˛y§ @˝Ã&˛õÛ Óy ÚˆÜ˛§ fiê˛y!í˛Û •ˆÏÓ §!ë˛Ü˛ ˛õk˛!ï˛– xl%§¶˛ylÙ)°Ü˛

àˆÏÓ£Ïîy ˛õk˛!ï˛–

Î!ò ̂ òáy ÎyÎ˚ñ ̂ Ü˛yˆÏly âê˛ly !ÓˆÏŸ’£ÏˆÏîÓ˚ çlƒ §!ë˛Ü˛ ̂ Ü˛yˆÏly ï˛_¥ ̨ õyGÎ˚y ÎyÎ˚ lyñ àˆÏÓ£ÏÜ˛ §!ë˛Ü˛ ~Ü˛!ê˛ ï˛_¥ àë˛l

Ü˛Ó˚̂ Ïï˛ •zFS%ÈÜ˛ñ ̂ § Ï̂«˛ Ï̂e ÓƒyáƒyÙ)°Ü˛ l:y Óy çy!ï˛ï˛_¥ ̨õSÈ® Ü˛Ó˚y ̂ Î Ï̂ï˛˛õy Ï̂Ó˚– ̂ Ü˛y Ï̂ly âê˛lyÓ°#Ó˚ § Ï̂D Î!ò x Ï̂lÜ˛=!°
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ï˛_¥ ≤Ãy§!DÜ˛ •Î˚ñ à Ï̂Ó£ÏÜ˛ ̂ §=!° ̨õÓ˚#«˛y Ü˛ Ï̂Ó˚ ~Ü˛!ê˛ Óí ¸̨ ï˛_¥ ̃ ï˛Ó˚# Ü˛Ó˚̂ Ïï˛ ̨õy Ï̂Ó˚l– ̂ § Ï̂«˛ Ï̂e à Ï̂Ó£ÏÜ˛ •z!ï˛Óyã˛Ü˛ l:y

ˆÎÙlÈüüüÈ˛õÓ˚#«˛yÙ)°Ü˛ l:yñ §Ù#«˛y à Ï̂Ó£Ïîyñ ̂ àÔî ï˛Ìƒ !Ó Ï̂Ÿ’£Ïîñ ̨õSÈ® Ü˛Ó˚̂ Ïï˛ ̨õy Ï̂Ó˚l–

à Ï̂Ó£ÏîyÓ̊ l:y Îy•ẑ Ï•yÜ˛ ly ̂ Ü˛lñ à Ï̂Ó£ÏÜ˛ !Ó!Ë˛ß̈ ̨õk˛!ï˛Ó̊ Ùyôƒ Ï̂Ù ï˛Ìƒ §Ç@Ã̋• Ü˛Ó̊ Ï̂Ólñ ̨õk˛!ï˛=!°Ó̊ Ù Ï̂ôƒ í ẑ̨ ÏÕ‘á Ï̂Îyàƒ

•°ÈüüüÈ≤ÃŸ¿Ùy°yñ §y«˛yÍÜ˛yÓ˚ñ §Ù#«˛y ≤ÃŸ¿Ùy°yñ l!Ì Óy ˆàÔî ï˛Ìƒ– ˆòáy ÎyÎ˚ñ ˆÜ˛yˆÏly !l!ò≈‹T ôÓ˚ˆÏlÓ˚ §%à!ë˛ï˛ §Ù#«˛y

≤ÃŸ¿Ùy°yÓ˚ ̂ «˛ˆÏe ̨õ!Ó˚Ùyîàï˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ÓƒÓfliy Ü˛Ó˚y •ˆÏÓ– ̂ §áyˆÏl xˆÏlÜ˛ ̂ «˛ˆÏe ~Ùl Ü˛ï˛Ü˛=!° Ù%_´ÈüÈ≤Ãyhs˝ ≤ÃŸ¿

ÌyÜ˛ Ï̂ï˛ ̨õy Ï̂Ó˚ñ ̂ Î=!°Ó˚ =îàï˛ ï˛ Ï̂ÌƒÓ˚ §y•y Ï̂Îƒ !l Ï̂ï˛ •Î˚– ÷ô%Ùye ̨õ!Ó˚Ùyîàï˛ ï˛ Ï̂ÌƒÓ˚ §y•y Ï̂Îƒ §Ó ≤Ã Ï̂Ÿ¿Ó˚ í z̨_Ó˚ ̂ òGÎ˚y

§Ω˛Ó •Î˚ ly– ~Ü˛•zË˛yˆÏÓ Ó°y ÎyÎ˚ñ Óƒ!_´àˆÏÓ£ÏîyÓ˚ (Case-Research) ̂ «˛ˆÏe Ù)°ï˛/ Ù%ˆÏáyÙ%!á §y«˛yÍÜ˛yÓ˚ ̨ õk˛!ï˛Ó˚

Ùyôƒ Ï̂Ù ̨õ!Ó˚Ùyîàï˛ ï˛Ìƒ xy•Ó˚î Ü˛Ó˚y • Ï̂Î˚ Ìy Ï̂Ü˛– ï˛Ó%G ï˛Ìƒ §Ç@˝Ã Ï̂•Ó˚ §Ω˛yÓly ~ÓÇ Ù)°ƒ Ï̂Óyô Ï̂Ü˛ Ü˛ál Óyò ̂ òGÎ˚y ÎyÎ˚

ly– í z̨òy•Ó˚î !•§y Ï̂Ó Ó°y ÎyÎ˚ ̂ Ü˛y Ï̂ly §ÇfliyÓ˚ !§k˛yhs˝ @˝Ã•î ≤Ã!e´Î˚yÎ˚ Óƒ!_´ §y«˛yÍÜ˛yÓ˚# !Ó!Ë˛ß¨ ≤Ã Ï̂Ÿ¿Ó˚ í z̨_ Ï̂Ó˚ §Çáƒy !ò Ï̂Î˚

í z̨_Ó˚ ̃ ï˛Ó˚# Ü˛Ó˚̂ Ïï˛ ̨õy Ï̂Ó˚– ̂ ÎÙlñ ̂ Ü˛y Ï̂ly §yÇàë˛!lÜ˛ !§k˛yhs˝ !l Ï̂ï˛ Ü˛ï˛ Ùy§ §ÙÎ˚ ̂ ° Ï̂à Ï̂SÈñ Ü˛ï˛çl ̂ °yÜ˛ ~•z ≤Ã!e´Î˚yÎ˚

xÇ¢@˝Ã•î Ü˛ Ï̂Ó˚̂ ÏSÈl– Ü˛ï˛Ü˛=!° !ÓÜ˛“ !§k˛yhs˝ !Ó Ï̂Óã˛lyô#l Ó˚yáy • Ï̂Î˚!SÈ°– à Ï̂Ó£ÏÜ˛ ̂ Î ̂ Ü˛y Ï̂ly à Ï̂Ó£ÏîyÓ˚ l:y ÓƒÓ•yÓ˚

Ü˛Ó˚ˆÏ°•z ï˛yÓ˚ Ù)° °«˛ƒ •° Îï˛ ˆÓ¢# §ÇáƒÜ˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y ÎyÎ˚–

3.8 §yÓ˚yÇ¢ (Summary)

ˆÜ˛y Ï̂ly ~Ü˛ Ê˛°≤Ã§) à Ï̂Ó£ÏîyÎ̊ñ ï˛Ìƒ §Ç@˝Ã Ï̂•Ó̊ ̂ «˛ Ï̂e l)ƒlï˛Ù ̨õ«˛˛õy!ï˛c âê˛ly â Ï̂ê˛ ~ÓÇ §Çà,•#ï˛ ï˛ Ï̂ÌƒÓ̊ !ÓŸªy§ Ï̂Îyàƒï˛y

Ó,!k˛ Ü˛ˆ ÏÓ ˚– ˛õÓ˚#«˛yÙ)°Ü˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆ Ïe àˆÏÓ£Ïîy ˆÎ l:yÓ˚ ˆ«˛ˆ Ïe §ÓˆÏÌˆÏÜ˛ Ü˛Ù ÙyeyÓ˚ Ë% ˛°

(Error) ˛õyGÎ˚y ÎyÎ˚ñ ï˛yÓ˚ ˆÌˆÏÜ˛ §Ó ˆÌˆÏÜ˛ Ë˛y° Ê˛° ˛õyGÎ˚yÓ˚ §Ω˛yÓly ÌyˆÏÜ˛– §!ë˛Ü˛ àˆÏÓ£ÏîyÓ˚ l:yñ àˆÏÓ£ÏîyÓ˚

§yÊ˛ˆÏ°ƒÓ˚ xlƒï˛Ù Ü˛yÓ˚îñ §Ê˛° àˆÏÓ£ÏîyÓ˚ l:y ˆÌˆÏÜ˛ ˆÎ í˛z˛õ°!∏˛ •Î˚ñ ï˛y ˛õ«˛˛õyï˛ò%‹T•#l ~ÓÇ §!ë˛Ü˛–

àˆÏÓ£ÏîyÓ˚ l:y Ù)° !Ó£ÏÎ˚=!° •°ÈüüüÈ

(1) §!ë˛Ü˛ í˛zˆÏj¢ƒÙ)°Ü˛ !ÓÓ,!ï˛

(2) ï˛Ìƒ §Ç@˝Ã• G !ÓˆÏŸ’£ÏˆÏîÓ˚ ˛çlƒ ≤ÃˆÏÜ˛Ô¢°

(3) §Çà,•#ï˛ !Ó£ÏÎ˚Ó› !ÓˆÏŸ’£ÏˆÏîÓ˚ ˛õk˛!ï˛

(4) àˆÏÓ£ÏîyÓ˚ ˛õk˛!ï˛Ó˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò

(5) àˆÏÓ£ÏîyÓ˚ §Ω˛yÓƒ Óyôy

(6) àˆÏÓ£Ïîy xôƒÎ˚ˆÏlÓ˚ ˛õ!Ó˚Ü˛yë˛yˆÏÙy

(7) §ÙÎ˚ˆÏÓ˚áy (Timeline)

(8) !ÓˆÏŸ’£ÏˆÏîÓ˚ ˛õ!Ó˚Ùy˛õ–

3.9  xl%¢#°l# (Exercise)

1. !Ù◊î ̨õk˛!ï˛ Óƒyáƒy Ü˛Ó˚&l ~ÓÇ ~Ó˚ §%!Óôy=!°G xy Ï̂°yã˛ly Ü˛Ó˚&l –

2. !Ó˚§yã≈̨  !í˛çy•zl myÓ˚y xy˛õ!l Ü˛# ˆÓy Ï̂V˛l ⁄ ~ê˛y ˆÜ˛y Ï̂ly à Ï̂Ó£Ïîy ã˛y°y Ï̂lyÓ˚ çlƒ ˆÜ˛l =Ó˚&c˛õ)î≈–

3. =îàï˛ ~ÓÇ ˛õ!Ó˚Ùyîàï˛ à Ï̂Ó£ÏîyÓ˚ Ù Ï̂ôƒ ˛õyÌ≈Ü˛ƒ Ü˛Ó˚&l–

4. Ü˛# í z̨̨ õy Ï̂Î˚ à Ï̂Ó£Ïîy lÜ˛¢y xyÙy Ï̂òÓ˚ xË˛ƒhs˝Ó˚#î ~ÓÇ Óy!•ƒÜ˛ ˜Óôï˛y í z̨ß¨ï˛ Ü˛Ó˚̂ Ïï˛ §y•yÎƒ Ü˛ Ï̂Ó˚–
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~Ü˛Ü˛ 4  lÙ%lyã˛Î˚l ~ÓÇ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˛õk˛!ï˛ §Ù)• (Sampling & Methods
of Data Collection)

àë˛l

4.1 í ẑ̨ Ïj¢ƒ (Objectives)

4.2 ≤ÃhflÏyÓly (Introduction)

4.3 lÙ%ly ã˛Î˚̂ ÏlÓ˚ ˆ«˛ Ï̂e xl%§,ï˛ !lÎ˚ÙyÓ°# (Rules Relating to Selection of Sample)



NSOU  PGSW - VII 514.4 lÙ%ly !lÓ≈yã˛ Ï̂lÓ˚ ï˛_¥ (Theory of Sampling)

4.5 à Ï̂Ó£ÏîyÓ˚ ˆ«˛ Ï̂e lÙ%lyÓ˚ ˛õk˛!ï˛Ó˚ =Ó˚&c (Importance of Sampling Techniques)

4.6 lÙ%lyÜ˛Ó˚̂ ÏîÓ˚ ˛õk˛!ï˛§Ù)• (Methods of Sampling)

4.7 hflÏÓ˚!Ë˛!_Ü˛ lÙ%lyÜ˛Ó˚î (Stratified Sampling)

4.8 ï˛sfàï˛ lÙ%lyÜ˛Ó˚î (Systematic Sampling)

4.9 =FSÈ lÙ%lyÜ˛Ó˚î (Cluster Sampling)

4.10 §Ω˛yÓly•#l lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛§Ù)• (Non-Probability Sampling Methods)

4.11 lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛ ÓƒÓ•y Ï̂Ó˚Ó˚ ˆ«˛ Ï̂e §yÓôylï˛y (Precautions in using Sampling Methods)

4.12 lÙ%lyÜ˛Ó˚̂ ÏîÓ˚ !lË≈̨ Ó˚̂ ÏÎyàƒï˛y (Sampling Reliability)

4.13 lÙ%lyàï˛ G lÙ%ly Ó!•Ë)≈̨ ï˛ e&!ê˛ (Sampling and Non-Sampling Errors)

4.14 í z̨̨ õy_ Óy ï˛Ìƒ §Ç@˝Ã• (Data Collection)

4.15 ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ §Ç@˝Ã Ï̂•Ó˚ ̂ «˛ Ï̂e !Ó Ï̂Óã˛ƒ !Ó£ÏÎ˚§Ù)• (Consideration for Primary Data Collection)

4.16 ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ §Ç@˝Ã Ï̂•Ó˚ ˛õk˛!ï˛§Ù)• (Methods of Primary Data Collection)

4.17 xlxÇ¢@˝Ã•îÜ˛yÓ˚# ˛õÎ≈̂ ÏÓ«˛î (Non-Participants or Direct Observation)

4.18 ˛õÎ≈̂ ÏÓ«˛î ˆ«˛ Ï̂e xl%§,ï˛ ˛õò Ï̂«˛˛õ§Ù)• (Step in Organising Observation)

4.19 §yÓ˚yÇ¢˝ (Summary)

4.20 xl%¢#°l#˝ (Exercise)

4.21 ï˛Ìƒ§)e (References)

4.1 í˛zˆÏj¢ƒ (Objectives)

~•z ~Ü˛Ü˛ xyÙÓ˚y lÙ%ly ~ÓÇ lÙ%ly ˆlGÎ˚yÓ˚ ˛õk˛!ï˛ §¡õˆÏÜ≈˛ K˛yl !ÓK˛yˆÏl §•yÎ˚ï˛y Ü˛Ó˚Ó– ~!ê˛ xyÙyˆÏòÓ˚ àˆÏÓ£Ïîy

Ü˛yç!ê˛ §%ã˛yÓ˚&Ë˛yˆÏÓ §¡õß¨ Ü˛Ó˚ˆÏï˛ §•yÎ˚ï˛y Ü˛Ó˚ˆÏÓ–

4.2 ≤ÃhflÏyÓly (Introduction)

àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe lÙ%lyÜ˛Ó˚î Óy §ƒy¡õ!°Ç xï˛ƒhs˝ =Ó˚&c˛õ)î≈– àˆÏÓ£ÏîyÓ˚ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˆ«˛ˆÏe ò%!ê˛ ˛õk˛!ï˛ xl%§,ï˛

•Î˚– ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ §ÙhflÏ í˛zÍ§ ˆÌˆÏÜ˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y ˆÎˆÏï˛˛õyˆÏÓ˚ xÌÓy Ü˛ˆÏÎ˚Ü˛!ê˛ ˛≤Ã!ï˛!l!ôcÙ)°Ü˛ í˛zÍ§ !lÓ≈yã˛l

Ü˛ˆÏÓ˚ ˆ§•z í˛zÍ§=!° ˆÌˆÏÜ˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– í˛zÍˆÏ§Ó˚ §Çáƒy Îál á%Ó ˆÓ¢# •Î˚ Óy í˛zÍˆÏ§Ó˚ ˛õ!Ó˚!ô Îál

Óƒy˛õÜ˛ •Î˚ ï˛ál !mï˛#Î˚ ˛õk˛!ï˛!ê˛ xl%§,ï˛ •Î˚– §qyÓƒ §ÙhflÏ í˛zÍ§=!°ˆÏÜ˛ Ü˛ÌyÎ˚ ÚçlˆÏày¤˛#Û Óy Population Ó°y

•Î˚– ~•z çlˆÏày¤˛# Óy Population ˆÌˆÏÜ˛ §Ó§ÙÎ˚ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y §Ω˛Ó •Î˚ ly– Ü˛yÓ˚î ~Ó˚ Ê˛ˆÏ° ˆÎ ˛õ!Ó˚Ùyî ◊Ùñ

§ÙÎ˚ G x Ï̂Ì≈Ó˚ ≤Ã Ï̂Î˚yçl •Î˚ ï˛y à Ï̂Ó£Ï̂ ÏkÜ˛Ó˚ ̨õ Ï̂«˛ ̂ Îyàyl ̂ òGÎ˚y x§Ω˛Ó • Ï̂Î˚ ̨õ Ï̂í ¸̨– ï˛ySÈyí ¸̨y ̂ Î !Ó¢y° ̨õ!Ó˚Ùyî ï˛Ìƒ

§Ç@˝Ã• Ü˛Ó˚y •Î˚ñ ̂ §=!°Ó˚ !Ólƒy§ñ !Ó Ï̂Ÿ’£Ïî G Óƒyáƒy Ü˛Ó˚yG ç!ê˛° • Ï̂Î˚ ̨õ Ï̂í ¸̨– ï˛y•z §yôyÓ˚îï˛ çl Ï̂ày¤˛#Ó˚ ≤Ã!ï˛!l!ôÙ)°Ü˛

~Ü˛!ê˛ ̂ SÈyê˛ çl Ï̂ày¤˛# !lÓ≈yã˛l Ü˛Ó˚y •Î˚ ~ÓÇ ~ Ï̂òÓ˚ ̂ Ì Ï̂Ü˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y •Î˚– ~•z !lÓ≈yã˛l ≤Ã!e´Î˚y Ï̂Ü˛•z Ó Ï̂° lÙ%lyÜ˛Ó˚î

Óy Sampling–

í z̨òy•Ó̊îfl∫Ó̊*˛õñ Ü˛°Ü˛yï˛yÓ̊ Ó̊yçÓyàyl Ó!hflÏ̂ Ïï˛ Ó§Óy§Ü˛yÓ̊# ̨õ!Ó̊ÓyÓ̊=!°Ó̊ xyÌ≈§yÙy!çÜ˛ xÓfliy !lÓ̊*˛õ Ï̂îÓ̊ í ẑ̨ Ïj Ï̂¢ƒ

~Ü˛!ê˛ à Ï̂Ó£ÏîyÙ)°Ü˛ §Ù#«˛y ã˛y°y Ï̂ly • Ï̂Ó– ôÓ˚y ÎyÜ‰̨ ñ ̇  Ó!hflÏ̂ Ïï˛ 10,000!ê˛ ̨õ!Ó˚ÓyÓ˚ Ó§Óy§ Ü˛ Ï̂Ó˚– ï˛y• Ï̂° ~áy Ï̂l ï˛Ìƒ
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§Ç@˝ÃˆÏ•Ó˚ çlˆÏày¤˛# Óy Population •° 1,000– !Ü˛v ~•z 1,000!ê˛ ̨õ!Ó˚ÓyÓ˚ ̂ ÌˆÏÜ˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y xï˛ƒhs˝ ◊Ù§yôƒñ

ÓƒÎ˚§yôƒñ G §ÙÎ˚ §y Į̈̂ õ«˛ Óƒy˛õyÓ˚– ï˛y•z à Ï̂Ó£ÏÜ˛ ï˛y•z Ü˛y Ï̂çÓ˚ ̂ ÓyV˛y Îy Ï̂ï˛ Ü˛Ù •Î˚ ̂ §çlƒ G•z 1,000!ê˛ ̨õ!Ó˚ÓyÓ˚ ̂ Ì Ï̂Ü˛

≤Ã!ï˛ 10!ê˛ ̨õ!Ó˚ÓyÓ˚ !˛õS%È 1!ê˛ ̨õ!Ó˚ÓyÓ˚ !lÓ≈yã˛l Ü˛ Ï̂Ó˚ xÌ≈yÍ Ó!hflÏÓ˚ ̂ Ùyê˛ 100!ê˛ ̨õ!Ó˚ÓyÓ˚ ̂ Ó Ï̂SÈ ̂ lÎ˚ ~ÓÇ ̇  100!ê˛ ̨õ!Ó˚ÓyÓ˚

ˆÌˆÏÜ˛ ≤ÃˆÏÎ˚yçl#Î˚ ï˛Ìƒ §Ç@˝Ã• Ü˛ˆÏÓ˚– 1000!ê˛ ̨õ!Ó˚ÓyÓ˚ ̂ ÌˆÏÜ˛ ~•z 100!ê˛ ̨õ!Ó˚ÓyÓ˚ ̂ ÓˆÏSÈ ̂ lGÎ˚yÓ˚ ̨õk˛!ï˛!ê˛ˆÏÜ˛•z Sam-

pling Óy lÙ%lyÜ˛Ó˚î Ó°y •Î˚– xÓ¢ƒ G•z 100!ê˛ ̨õ!Ó˚ÓyÓ˚ à Ï̂Ó£Ï̂ ÏÜ˛Ó˚ á%!¢ Óy •zFSÈyÙï˛ ̂ Ó Ï̂SÈ ̂ lGÎ˚y ÎyÎ˚ ly– !l!ò≈‹T !lÎ˚Ù

ˆÙ Ï̂l ̂ l•z ~•z ÓySÈy•ẑ ÏÎ̊Ó̊ Ü˛yç Ü˛Ó̊ Ï̂ï˛ •Î̊ Îy Ï̂ï˛ !lÓ≈y!ã˛ï˛ «%̨o çl Ï̂ày¤˛# xÌ≈yÍ lÙ%ly Ó,•Í çl Ï̂ày¤˛# xÌ≈yÍ PopulationÈüÈ̂ Ü˛

§!ë˛Ü˛Ë˛y Ï̂Ó ≤Ã!ï˛!l!ôc Ü˛Ó˚̂ Ïï˛˛õy Ï̂Ó˚– xlƒÌyÎ˚ à Ï̂Ó£ÏîyÓ˚ Ê˛° Ê˛°≤Ã§) •Î˚ ly–

lÙ%lyÜ˛Ó˚î Óy Sampling à Ï̂Ó£ÏîyÓ˚ ̂ «˛ Ï̂e xï˛ƒhs˝ =Ó˚&c˛õ)î≈ ~ÓÇ ~Ü˛!ê˛ Ó‡° ÓƒÓ•*ï˛ çl!≤ÃÎ˚ ̨õk˛!ï˛– ~Ó˚ Ê˛ Ï̂°

àˆÏÓ£ÏîyÓ˚ Ü˛yç xˆÏlÜ˛ •y°Ü˛y •Î˚G Ü˛Ù §ÙˆÏÎ˚ G o&ï˛ï˛yÓ˚ §yˆÏÌ àˆÏÓ£Ïîy ã˛y°yˆÏly §Ω˛Ó •Î˚– ~Ó˚ ˆÎÙl Ü˛ï˛Ü˛=!°

!ÓˆÏ¢£Ï §%!Óôy Ó˚ˆÏÎ˚ˆÏSÈ ˆï˛Ù!l ~Ó˚ x§%!ÓôyG Ó˚ˆÏÎ˚ˆÏSÈ– Ü˛yÓ˚î «%˛o çlˆÏày¤˛# Óy Sample Î!ò Ó,•Í çlˆÏày¤˛# xÌ≈yÍ

PopulationüÈ~Ó˚ ≤ÃÜ,̨ ï˛ G ÎÌyÎÌ ≤Ã!ï˛!l!ôcÙ)°Ü˛ ly •Î˚ ï˛y• Ï̂° à Ï̂Ó£ÏîyÓ˚ í ẑ̨ Ïj¢ƒ•z ÓƒÌ≈ •GÎ˚yÓ˚ §Ω˛yÓly Ìy Ï̂Ü˛– ~

Ü˛yÓ˚̂ Ïî Sample !lÓ≈yã˛ Ï̂lÓ˚ ̂ «˛ Ï̂e !Ó Ï̂¢£Ï §yÓôylï˛y xÓ°¡∫l Ü˛Ó˚y •Î˚ ~ÓÇ Ü˛ï˛Ü˛=!° !Ó Ï̂¢£Ï ̨õ!Ó˚§Çáƒyl Ù)°Ü˛ ̨õk˛!ï˛

(Special statistical techniques) ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ~•z ̨õk˛!ï˛=!°ˆÏÜ˛ Sampling techniques Ó°y •Î˚–

§%ï˛Ó˚yÇ lÙ%lyÜ˛Ó˚î Óy Sampling-~Ó˚ §ÇK˛y !•§yˆÏÓ Ó°y ÎyÎ˚ ̂ Î Úï˛ˆÏÌƒÓ˚ §Ù@˝Ã í˛zÍˆÏ§Ó˚ ~Ü˛!ê˛ xÇ¢ ~ÙlË˛yˆÏÓ

!lÓ≈yã˛l Ü˛Ó˚y ÎyÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ §Ù@˝Ã í˛zÍ§ §¡∫ˆÏ¶˛ !§k˛yhs˝ Óy Ùhs˝Óy Ü˛Ó˚y §Ω˛Ó •Î˚–Û ˆ§çlƒ ~•z ˛õk˛!ï˛ˆÏï˛ §Ù@˝Ã

çlˆÏày¤˛# Óy í˛zÍˆÏ§Ó˚ (Population) ~Ü˛!ê˛ xÇˆÏ¢Ó˚ í˛z˛õÓ˚ §Ù#«˛y ã˛y!°ˆÏÎ˚ çlˆÏày¤˛# §¡∫ˆÏ¶˛ !§k˛yhs˝ ̂ lGÎ˚y ÎyÎ˚– ~•z

§Ù@˝Ã çlˆÏày¤˛#ˆÏÜ˛ (Population) àˆÏÓ£ÏîyÓ˚ Ë˛y£ÏyÎ˚ Universal Ó°y •Î˚– ï˛ˆÏÓ Population ¢∑!ê˛•z ̂ Ó¢# çl!≤ÃÎ˚

G ̂ Ó¢# ÓƒÓ•*ï˛ •Î˚– í z̨̨ õyòy Ï̂lÓ˚ §ÇáƒyÓ˚ í z̨̨ õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ Population !l!ò≈‹T Óy x!l!ò≈‹T • Ï̂ï˛ ̨õy Ï̂Ó˚– í z̨òy•Ó˚îfl∫Ó˚*˛õ

~Ü˛çl ≤ÃÜ˛y¢Ü˛ Îï˛=!° Ó•z ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ ï˛yÓ˚ §Çáƒy !l!ò≈‹T (Finite) !Ü˛v G•z ≤ÃÜ˛y¢ˆÏÜ˛Ó˚ ≤ÃÜ˛y!¢ï˛ Ó•zˆÏÎ˚Ó˚ ̨õyë˛ˆÏÜ˛Ó˚

§Çáƒy !l!ò≈‹T lÎ˚ñ x!l!ò≈‹T (Infinite) Population-ˆÜ˛ xlƒ ò,!‹TˆÏÜ˛yî ˆÌˆÏÜ˛ xyÓyÓ˚ ò%ÛË˛yˆÏà Ë˛yà Ü˛Ó˚y •Î˚ÈüüüÈÓyhflÏÓ

(Real) G Ü˛y“!lÜ˛ (Hypothetical or imaginary)– ò,‹Tyhs˝fl∫Ó˚*˛õñ ~Ü˛!ê˛ ≤Ã!ï˛¤˛yˆÏlÓ˚ Ü˛Ù≈# §Çáƒy ÓyhflÏÓ !Ü˛v

ï˛y Ï̂òÓ˚ xl%̂ Ï≤ÃÓ˚îyÓ˚ !Ó£ÏÎ˚=!° Ü˛y“!lÜ˛ Ü˛yÓ˚î ~ Óƒy˛õ Ï̂Ó˚ Ú§%!l!Ÿã˛ï˛Ë˛y Ï̂Ó !Ü˛S%È Ó°y ÎyÎ˚ ly– Sampling-~Ó˚ xy Ï̂°yã˛lyÓ˚

ˆ«˛ˆÏe !lˆÏ¡¨y_´ !Ó£ÏÎ˚=!° ~Ü˛çl àˆÏÓ£ÏˆÏÜ˛Ó˚ fl∫FSÈ ôyÓ˚îy ÌyÜ˛y xyÓ¢ƒÜ˛–

(i) lÙ%lyÜ˛Ó˚ˆÏîÓ˚ lÜ‰˛¢y (Sampling design) ≠ ~!ê˛ •° ~Ü˛!ê˛ lÙ%lyÜ˛Ó˚î §Çe´yhs˝ §%!l!ò≈‹T ˛õ!Ó˚Ü˛“ly ÎyˆÏï˛

Population ˆÌˆÏÜ˛ §!ë˛Ü˛ ≤Ã!ï˛!l!ôcÙ)°Ü˛ lÙ%ly (Sample) ˜ï˛!Ó˚ Ü˛Ó˚y §Ω˛Ó •Î˚– xÌ≈yÍ ~•z lÙ%ly !lÓ≈yã˛ˆÏl

ˆÜ˛yl ˛õ!Ó˚§ÇáƒyÙ)°Ü˛ ˛õk˛!ï˛ ÓƒÓ•*ï˛ •ˆÏÓ ÎyˆÏï˛ lÙ%ly ˆÌˆÏÜ˛ §Ù@˝Ã Population §¡∫ˆÏ¶˛ §!ë˛Ü˛ !§k˛yhs˝ @˝Ã•î

Ü˛Ó˚y ÎyÎ˚– ï˛yG lÜ‰˛¢yÓ˚ xhs˝Ë%≈˛_´ ÌyˆÏÜ˛–

(ii) lÙ%ly !ÓË˛yçl (Sampling distribution) ≠ ˆÎˆÏ«˛ˆÏe ~Ü˛y!ôÜ˛ lÙ%ly ˆlGÎ˚y •Î˚ ˆ§ˆÏ«˛ˆÏe ≤Ã!ï˛!ê˛ lÙ%lyÓ˚

Ü˛ï˛Ü˛=!° ̨õ!Ó˚§ÇáƒyÙ)°Ü˛ ̨õ!Ó˚Ùy˛õ ̂ ÎÙl àí ¸̨ (Mean), §ÙƒÜ˛ ̨õyÌ≈Ü˛ƒ (Standard deviation), §#Ùy (Range)

≤Ã!ï˛§¡õÜ≈˛ (Corelation) •zï˛ƒy!ò ˆÓÓ˚ Ü˛Ó˚y •Î– ~•z ≤Ã!ï˛!ê˛ lÙ%lyÓ˚ Ùyl ~Ü˛!ê˛ ï˛y!°Ü˛yÜ˛yˆÏÓ˚ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚

lÙ%ly !ÓË˛yçl ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚– lÙ%ly !ÓË˛yçl ˆÌˆÏÜ˛ lÙ%lyÓ˚ xyfliy Óy !lË≈˛Ó˚ˆÏÎyàƒï˛y hflÏÓ˚ §¡∫ˆÏ¶˛ ôyÓ˚îy ˛õyGÎ˚y

ÎyÎ˚ xÌ≈yÍ lÙ%ly!ê˛Ó˚ í˛z˛õÓ˚ Ü˛ï˛áy!l xyfliy Ó˚yáy ÎyÎ˚–

ôÓ˚y ÎyÜ‰˛ ~Ü˛çl àˆÏÓ£ÏÜ˛ !fliÓ˚ Ü˛ˆÏÓ˚ ˆÎ xyfliyÓ˚ hflÏÓ˚ 95% (95% confidence level), ˆ§ˆÏ«˛ˆÏe ˆÓyV˛yÎ˚ ˆÎ

≤Ã!ï˛ 100!ê˛ lÙ%lyÓ˚ ÙˆÏôƒ 95!ê˛ lÙ%ly Population ˆÜ˛ §!ë˛Ü˛Ë˛yˆÏÓ ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚– xyfliyÓ˚ hflÏˆÏÓ˚Ó˚ !Ó˛õÓ˚#ï˛ Óƒyáƒy

ˆòÎ˚ ï˛yÍ˛õˆÏÎ≈Ó˚ hflÏÓ˚ (Significance level) xÌ≈yÍ Ü˛ï˛Ü˛=!° lÙ%ly fl∫yË˛y!ÓÜ˛Ë˛yˆÏÓ•z PopulationˆÜ˛ ≤Ã!ï˛!l!ôc
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Ü˛ˆÏÓ˚ ly– xyfliyÓ˚ hflÏÓ˚ G ï˛yÍ˛õˆÏÎ≈Ó˚ hflÏÓ˚ ï˛y•z ˛õÓ˚flõˆÏÓ˚Ó˚ ˛õ!Ó˚˛õ)Ó˚Ü˛– ò%•z hflÏˆÏÓ˚Ó˚ ˆÎyàÊ˛° 100 •Î˚– ï˛y•z xyfliy Óy

!lË≈̨ Ó˚ï˛yÓ˚ hflÏÓ˚ 95% • Ï̂° fl∫yË˛y!ÓÜ˛Ë˛y Ï̂Ó•z ï˛yÍ˛õ Ï̂Î≈Ó˚ hflÏÓ˚ •Î˚ 5%– §%ï˛Ó˚yÇ 5% ï˛yÍ˛õ Ï̂Î≈Ó˚ hflÏÓ˚ (5% Significance

level) ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ ˆÎ ≤Ã!ï˛ 100!ê˛ lÙ%lyÓ˚ ÙˆÏôƒ 5!ê˛ lÙ%ly PopulationÈüÈ~Ó˚ ≤Ã!ï˛!l!ôc Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ly–

(iii) lÙ%lyÓ˚ e&!ê˛ Óy Ë%˛° (Sampling errors) ≠ ˆÎˆÏ•ï%˛ Ó,•Í çlˆÏày¤˛# Óy Population ˆÌˆÏÜ˛ ~Ü˛!ê˛ xÇ¢

lÙ%ly Óy Sample !•§yˆÏÓ ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚ ï˛y•z §Ó lÙ%ly §Ó§ÙÎ˚ ~ÓÇ §¡õ)î≈Ë˛yˆÏÓ PopulationüÈ~Ó˚ !Ó!Ë˛ß¨

ã˛!Ó˚e §!ë˛Ü˛Ë˛yˆÏÓ ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏï˛˛õyÓ˚ˆÏÓ ~ xy¢y Ü˛Ó˚y ÎyÎ˚ ly– lÙ%ly Óy SampleüÈÓ˚ ÙˆÏôƒ !Ü˛S%È e&!ê˛Ó˚ §Ω˛yÓly

§Ó§ÙˆÏÎ˚•z ˆÌˆÏÜ˛ ÎyÎ˚ ~ÙlG ˆòáy ˆàˆÏSÈ ˆÎ ~Ü˛•z Population ˆÌˆÏÜ˛ ò%!ê˛ Óy !ï˛l!ê˛ lÙ%ly ˜ï˛Ó˚# Ü˛Ó˚y

•ˆÏÎ˚ˆÏSÈ ï˛Ìy!˛õ ï˛yˆÏòÓ˚ Ê˛°yÊ˛ˆÏ°Ó˚ ˆ«˛ˆÏe ˛õyÌ≈Ü˛ƒ ˆòáy ÎyÎ˚– ~•z ˛õyÌ≈Ü˛ƒˆÏÜ˛•z lÙ%lyÓ˚ e&!ê˛ Óy Sampling

error Ó°y •Î˚– xlƒ!òˆÏÜ˛ ï˛Ìƒ§Ç@˝ÃˆÏ•Ó˚ ˆ«˛ˆÏe Óy ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ ˛õk˛!ï˛àï˛ e&!ê˛ Óy Ùyl!ÓÜ˛ e&!ê˛=!°ˆÏÜ˛

Non sampling error ÓˆÏ°–

4.3 lÙ%ly ã˛Î˚ˆÏlÓ˚ ˆ«˛ˆÏe xl%§,ï˛ !lÎ˚ÙyÓ°# (Rules Relating to Selection of Sample)

lÙ%ly !lÓ≈yã˛ˆÏlÓ˚ ˆ«˛ˆÏe §yôyÓ˚î !lÎ˚Ù!ê˛ •° ˆÎ ˆÙyê˛ çlˆÏày¤˛# (Population) ˆÌˆÏÜ˛ Î!ò xˆÏ˛õ«˛yÜ,˛ï˛ ˆÓ¢#

§ÇáƒÜ˛ !Ó£ÏÎ˚ í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó (at Random) !lÓ≈yã˛l Ü˛Ó˚y •Î˚ ï˛y• Ï̂° lÙ%lyÓ˚ ã˛!Ó˚e ̂ Ùyê˛ çl Ï̂ày¤˛#Ó˚ (Population)

ã˛!Ó˚eˆÏÜ˛ ≤ÃyÎ˚ §!ë˛Ü˛Ë˛yˆÏÓ ≤Ã!ï˛Ê˛!°ï˛ Ü˛ˆÏÓ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ Î!ò ˆÜ˛yl àyˆÏSÈÓ˚ 1000!ê˛ ˛õyï˛y í˛zˆÏj¢ƒ•#lË˛yˆÏÓ ï%˛ˆÏ°

ˆlGÎ˚y •Î˚ ~ÓÇ ï˛yˆÏòÓ˚ àí˛¸ ˜òâ≈ƒ ˆÓÓ˚ Ü˛Ó˚y •Î˚ ï˛y•ˆÏ° ˆòáy ÎyˆÏÓ ˆÎ àyˆÏSÈÓ˚ §ÙhflÏ ˛õyï˛y ï%˛ˆÏ° ˆ§=!°Ó˚ àí˛¸ ˜òâ≈ƒ

ˆÓÓ˚ Ü˛Ó˚ˆÏ° ˆÎ Ê˛° ˛õyGÎ˚y ÎyˆÏÓ ï˛y lÙ%lyÓ˚ Ê˛ˆÏ°Ó˚ á%Ó•z Ü˛ySÈyÜ˛y!SÈ– ˛õ!Ó˚§Çáƒylàï˛ !lÎ˚ÙyÓ°#Ó˚ í˛z˛õÓ˚ !lË≈˛Ó˚ï˛yÓ˚

ˆ«˛ˆÏe ò%!ê˛ !Ó£ÏÎ˚ =Ó˚&c ˛õyÎ˚– ~=!° •°ÈüüüÈ

(i) lÙ%lyÓ˚ (Sample) §Çáƒy Óy xyÎ˚ï˛l Îï˛ Óí˛¸ •ˆÏÓñ ï˛yÓ˚ ÙˆÏôƒ çlˆÏày¤˛#Ó˚ (Population) ≤Ã!ï˛!l!ôc Ü˛Ó˚yÓ˚

«˛Ùï˛yG ï˛ï˛ ˆÓ¢# •ˆÏÓ– lÙ%lyÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ï˛y Óy xyfliy !lî≈ˆÏÎ˚Ó˚ §)e!ê˛ •° ≠

lÙ%lyÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ï˛y = ||||||||||||     ||||||||||||      ||||||||||||       ||||||||||||
í˛z˛õˆÏÓ˚Ó˚ í˛zòy•Ó˚î ˆÌˆÏÜ˛ Ó°y ÎyÎ˚ñ Î!ò àySÈ!ê˛ ˆÌˆÏÜ˛ 1000!ê˛ ˛õyï˛yÓ˚ ÓòˆÏ° 500!ê˛ ˛õyï˛y lÙ%ly !•§yˆÏÓ ˆï˛y°y

•Î˚ ï˛y•ˆÏ° lÙ%lyÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ï˛y Ü˛ÙˆÏÓ–

≤ÃÌÙ ˆ«˛ˆÏeñ lÙ%lyÓ˚ í˛z˛õÓ˚ñ lÙ%lyÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ï˛y = K 1000  (k ô &ÓÜ˛)

!mï˛#Î˚ ˆ«˛ˆÏeñ lÙ%lyÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ï˛y = K 500

§%ï˛Ó˚yÇ ≤ÃÌÙ ˆ«˛ˆÏeñ !lË≈˛Ó˚ï˛yÓ˚ Ùyl ˆ§áyˆÏl 31.62K ˆ§áyˆÏl !mï˛#Î˚ ˆ«˛ˆÏe ~•z Ùyl 22.36K.

(ii) lÙ%ly xÓ¢ƒ•z í˛zˆÏj¢ƒ•#lË˛yˆÏÓ ~ÓÇ !lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ (at Random) ÓySÈy•z Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

í˛z˛õ!Ó˚í˛z_´ !lÎ˚Ù xl%§yˆÏÓ˚ Ó,•Í çlˆÏày¤˛#Ó˚ ~Ü˛!ê˛ xÇ¢ G•z çlˆÏày¤˛#Ó˚ ã˛!Ó˚eˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏï˛ §ÙÌ≈ •Î˚ Îál

~Ü˛!ê˛ çlˆÏày¤˛#Ó˚ í˛z˛õÓ˚ àˆÏÓ£Ïîy ã˛y°yˆÏly !fliÓ˚ •Î˚– !Ü˛v ◊Ùñ §ÙÎ˚ G xˆÏÌ≈Ó˚ xË˛yˆÏÓ §ÙhflÏ çlˆÏày¤˛# ˆÌˆÏÜ˛ ï˛Ìƒ

§Ç@˝Ã• §Ω˛Ó •Î˚ ly ˆ§ˆÏ«˛ˆÏe °«˛ƒ•#lË˛yˆÏÓ lÙ%ly ˜ï˛Ó˚# Ü˛ˆÏÓ˚ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y §Ó≈y!ôÜ˛ ≤Ãã˛!°ï˛ í˛z˛õyÎ˚– ~•z l#!ï˛

òy!Ó Ü˛ˆÏÓ˚ ˆÎ °«˛ƒ•#lË˛yˆÏÓ lÙ%ly !lÓ≈yã˛l Ü˛Ó˚ˆÏ° Ó,•Í çlˆÏày¤˛#Ó˚ §ÓôÓ˚ˆÏlÓ˚ í˛z˛õyòyl•z áyÓ˚y˛õñ Ë˛y° G §yôyÓ˚î

lÙ%lyÓ˚ xhs˝Ë%≈˛_´ •GÎ˚yÓ˚ §Ùyl §Ω˛yÓly ÌyˆÏÜ˛–

ï˛ˆÏÓ lÙ%ly !lÓ≈yã˛ˆÏlÓ˚ ˆ«˛ˆÏe Ü˛ï˛Ü˛=!° §yÓôylï˛y xÓ¢ƒ•z @˝Ã•î Ü˛Ó˚ˆÏï˛ •Î˚– !lÓ≈yã˛l xÓ¢ƒ•z ˛õ«˛˛õyï˛¢)lƒ
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(Unbiased) • Ï̂ï˛ • Ï̂Ó– xlƒÌyÎ˚ñ lÙ%ly !lÓ≈yã˛ Ï̂l ̂ Ü˛yl à°ò ÌyÜ˛ Ï̂° ï˛y §Ù@˝Ã çl Ï̂ày¤˛#Ó˚ ã˛!Ó˚e Ï̂Ü˛ §!ë˛Ü˛Ë˛y Ï̂Ó ≤ÃÜ˛y¢

Ü˛Ó̊ Ï̂ï˛ ̨õyÓ̊ Ï̂Ó ly– ̂ §çlƒ °«˛ƒ Ó̊yá Ï̂ï˛ • Ï̂Ó ̂ Î lÙ%ly ̂ Îl §Ù@Ã̋ çl Ï̂ày¤˛#Ó̊ xl%Ó̊*˛õ •Î̊– xyÓ̊ ~Ó̊*˛õ • Ï̂ï˛ • Ï̂°çl Ï̂ày¤˛#Ó̊

≤Ã!ï˛!ê˛ !Ó£ÏˆÏÎ˚Ó˚ lÙ%lyÎ˚ xhs˝Ë%≈˛_´ •GÎ˚yÓ˚ §Ω˛yÓly §Ùyl •ˆÏï˛ •ˆÏÓ– ÚlÙ%lyÎ˚ ˆÓ¢# §ÇáƒÜ˛ !Ó£ÏÎ˚ xhs˝Ë%≈˛_´ Ü˛Ó˚y •ˆÏ°ñ

çyí˛ƒï˛yÓ˚ §)e xl%§y Ï̂Ó˚ñ lÙ%lyÓ˚ !lË%≈̨ °ï˛yÓ˚ §Ω˛yÓly ̂ Ó¢# •Î˚ ~ÓÇ lÙ%ly ̂ SÈyê˛ • Ï̂° !lË%≈̨ °ï˛yÓ˚ §Ω˛yÓly Ó,!k˛ ̨õyÎ˚–

4.4 lÙ%ly !lÓ≈yã˛ˆÏlÓ˚ ï˛_¥ (Theory of Sampling)

lÙ%ly !lÓ≈yã˛ Ï̂lÓ˚ ï˛_¥ Ó° Ï̂ï˛ ̂ ÓyV˛yÎ˚ Ó,•Í çl Ï̂ày¤˛# (Population) G G•z çl Ï̂ày¤˛# ̂ Ì Ï̂Ü˛ ̂ Î lÙ%lyÓ˚ !lÓ≈yã˛l Ü˛Ó˚y •Î˚

G ï˛yˆÏòÓ˚ ˆÎ xyhs˝/§¡õÜ≈˛ ÌyˆÏÜ˛ ˆ§ Óƒy˛õyˆÏÓ˚ xyˆÏ°yÜ˛˛õyï˛ Ü˛Ó˚y– °«˛ƒ•#lË˛yˆÏÓ lÙ%ly !lÓ≈yã˛ˆÏlÓ˚ (Random sam-

pling) ̂ «˛ Ï̂e~•z ï˛_¥ ̨≤ÃÎ%_´ •Î˚– Ó›ï˛/ lÙ%ly !lÓ≈yã˛ Ï̂lÓ˚ ï˛_¥ ̂ Ì Ï̂Ü˛ Ó,•Í çl Ï̂ày¤˛#Ó˚ ã˛!Ó˚e §¡∫̂ Ï¶˛ ôyÓ˚îy à Ï̂í ¸̨ ï%̨ ° Ï̂ï˛

§y•yÎƒ Ü˛ Ï̂Ó˚ ~ÓÇ §y Ï̂Ì §y Ï̂Ì ~•z ôyÓ˚îy Îy Ï̂ï˛ !lË%≈̨ ° •Î˚ ̂ § Óƒy˛õ Ï̂Ó˚ §•yÎ˚ï˛y Ü˛ Ï̂Ó˚– lÙ%ly !lÓ≈yã˛l ï˛_¥ ̂ Î§Ó !Ó£ÏÎ˚ !l Ï̂Î˚

Ü˛yç Ü˛ˆÏÓ˚ ̂ §=!° •° !l¡¨Ó˚*˛õÈüüüÈ

(i) ˛õ!Ó˚§Çáƒylàï˛ ̨õ!Ó˚Ùy˛õ (Statistical Estimation) ≠ lÙ%ly !lÓ≈yã˛l ï˛_¥ lÙ%ly ̂ ÌˆÏÜ˛ ̨ õ!Ó˚§Çáƒyl ̨õk˛!ï˛Ó˚

§y•yˆÏÎƒ çl§Ù!‹TÓ˚ (Population) xK˛yï˛ ̂ Ü˛yˆÏly ã˛!Ó˚e !lÓ˚*˛õî Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚– ~•z ̨ õ!Ó˚Ùy˛õ ò%ÛôÓ˚ˆÏlÓ˚

•ˆÏï˛ ˛õyˆÏÓ˚ÈüüüÈ~Ü˛Ü˛ Óy !Ó®% àîly (Point estimate) Óy !Óhfl,Ïï˛ àîly (Internal estimate)– ≤ÃÌÙ ˆ«˛ˆÏe

~Ü˛!ê˛ Ùye §Çáƒy myÓ˚y àîlyÓ˚ Ê˛° ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ G !mï˛#Î˚ ˆ«˛ˆÏe àîlyÓ˚ Ê˛° ~Ü˛!ê˛ !Óhfl,Ï!ï˛Ó˚ ÙyôƒˆÏÙñ xÌ≈yÍ

ÎyÓ˚ ~Ü˛!ê˛ !l¡¨§#Ùy G |k≈˛§#Ùy ÌyˆÏÜ˛ñ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚– í˛zòy•Ó˚îfl∫Ó˚*˛õ 10!ê˛ ÎsfyÇˆÏ¢Ó˚ ~Ü˛!ê˛ lÙ%lyÎ˚ ˆòáy

ˆà° ̂ Î 1!ê˛ ÎsfyÇ¢ xˆÏÜ˛ˆÏçy (Defective)– §%ï˛Ó˚yÇ Ó°y ÎyÎ˚ ̂ Î 100!ê˛ ÎsfyÇˆÏ¢ xˆÏÜ˛ˆÏçy ÎsfyÇˆÏ¢Ó˚ ̨ õ!Ó˚Ùyî

10– xl%Ó˚*˛õyË˛yˆÏÓ Îál ~Ó˚*˛õ ~Ü˛y!ôÜ˛ lÙ%ly ˛õÎ≈ˆÏÓ«˛î Ü˛ˆÏÓ˚ ˆòáy •Î˚ ï˛ál ï˛yÓ˚ !Ë˛!_ˆÏï˛ Ó°y ÎyÎ˚ ˆÎ

100!ê˛ ÎsfyÇˆÏ¢Ó˚ ÙˆÏôƒ xˆÏÜ˛ˆÏçy ÎsfyÇ¢ ÌyÜ˛yÓ˚ §Ω˛yÓly 8 ˆÌˆÏÜ˛ 12–

(ii) ≤ÃÜ˛“ ˛õÓ˚#«˛y (Testing of hypothesis) ≠ lÙ%ly !lÓ≈yã˛l ï˛ˆÏ_¥Ó˚ !mï˛#Î˚ í˛zˆÏj¢ƒ!ê˛ •° ≤ÃÜœ˛˛õ!ê˛ ̨ õÓ˚#«˛y Ü˛ˆÏÓ˚

ˆ§!ê˛ @˝Ã•î Óy Óç≈l Ü˛Ó˚y– ≤ÃÜ˛“ ˛õÓ˚#«˛yÎ˚ Ê˛ˆÏ°Ó˚ ˆÎ ˛õyÌ≈Ü˛ƒ ˆòáy ÎyÎ˚ ï˛y ˜òÓe´ˆÏÙ (due to chance) âˆÏê˛ˆÏSÈ

ly!Ü˛ ~•z ˛õyÌ≈Ü˛ƒ ≤ÃÜ,˛ï˛•z ï˛yÍ˛õÎ≈˛õ)î≈ ï˛y çylˆÏï˛ ~•z ï˛_¥ §y•yÎƒ Ü˛ˆÏÓ˚–

(iii) ˛õ!Ó˚§Çáƒylàï˛ !§k˛yhs˝ (Statistical infernce) ≠ ~•z ï˛_¥ lÙ%lyÓ˚ ã˛!Ó˚e ˆÌˆÏÜ˛ çl§Ù!‹TÓ˚ ã˛!Ó˚e ˛≤ÃÜ˛y¢

Ü˛Ó˚ˆÏï˛G §y•yÎƒ Ü˛ˆÏÓ˚– ~SÈyí˛¸yG ˛õ!Ó˚§ÇáƒyÙ)°Ü˛ ï˛_¥ lÙ%lyÓ˚ Ê˛°yÊ˛° ˆÌˆÏÜ˛ çl§Ù!‹T §¡∫ˆÏ¶˛ !lË%≈˛° !§k˛yhs˝

!lˆÏï˛G §y•yÎƒ Ü˛ˆÏÓ˚–

4.5 àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe lÙ%lyÓ˚ ˛õk˛!ï˛Ó˚ =Ó˚&c (Importance of Sampling Techniques)

˛õ!Ó˚ÙyîÙ)°Ü˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe lÙ%ly ˛õk˛!ï˛Ó˚ Óƒy˛õÜ˛ ÓƒÓ•yÓ˚ °«˛ƒ Ü˛Ó˚y ÎyÎ˚– ï˛ˆÏÓ àˆÏÓ£ÏîyÓ˚ xlƒylƒ ˆ«˛ˆÏeG ~Ó˚

=Ó˚&c ˆÜ˛ylË˛yˆÏÓ•z •…y§ Ü˛Ó˚y ÎyÎ˚ ly– !¢«˛yñ xÌ≈l#!ï˛ñ Óy!îçƒ G ˜ÓK˛y!lÜ˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏeG lÙ%ly ˛õk˛!ï˛Ó˚

ÓƒÓ•yÓ˚ âˆÏê˛– ~Ùl!Ü˛ xyÙyˆÏòÓ˚ ˜òl!®l Ü˛yçÜ˛ˆÏÙ≈G xyÙÓ˚y lÙ%ly ˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛!Ó˚– Ü˛yÓ˚î ¢yÜ˛§Ó!ç Óy

!lï˛ƒ≤ÃˆÏÎ˚yçl#Î˚ !Ó!Ë˛ß¨ oÓƒ e´Î˚ Ü˛Ó˚yÓ˚ §ÙÎ˚ lÙ%ly ˆòˆÏá•z xyÙÓ˚y e´Î˚!§k˛yhs˝ !l•zñ ≤Ã!ï˛!ê˛ !ç!l§ ˛õÓ˚#«˛y Ü˛!Ó˚ ly–

ò,‹Tyhs˝fl∫Ó˚*˛õñ í˛y_´yÓ˚Ó˚y Ó˚&!àÓ˚ ~Ü˛ÈüÈò%ÛˆÏÊÑ˛yê˛y Ó˚_´ ˛õÓ˚#«˛y Ü˛ˆÏÓ˚•z Ó˚_´ §Çe´yhs˝ !Ó!Ë˛ß¨ !§k˛yhs˝ @˝Ã•î Ü˛ˆÏÓ˚l– §%ï˛Ó˚yÇ

ˆòáy ÎyˆÏFSÈ ˆÎñ lÙ%ly ˛õk˛!ï˛Ó˚ ÓƒÓ•yÓ˚ ˆÜ˛Ó°Ùye àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe•z •Î˚ lyñ xyÙyˆÏòÓ˚ ˜òl!®l ç#ÓˆÏlÓ˚ !Ó!Ë˛ß¨

Ü˛yçÜ˛ˆÏÙ≈Ó˚ ˆ«˛ˆÏeG xyÙÓ˚y ~Ó˚ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ Ìy!Ü˛– lÙ%ly ˛õk˛!ï˛Ó˚ ˆÎ§Ó ˜Ó!¢ˆÏ‹TƒÓ˚ çlƒ ~Ó˚ =Ó˚&c í˛z˛õ°!∏˛ •Î˚

ˆ§=!° •° !l¡¨Ó˚*˛õ ≠
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(i) ÓƒÎ˚§ˆÏB˛yã˛ (Economy) ≠ çl§Ù!‹TÓ˚ ≤Ã!ï˛!ê˛ !Ó£ÏˆÏÎ˚ ˛õÎ≈yˆÏ°yã˛ly Ü˛Ó˚y xï˛ƒhs˝ ÓƒÎ˚ §yˆÏ˛õ«˛ñ ◊Ù §yˆÏ˛õ«˛ñ G

§ÙÎ˚ §yˆÏ˛õ«˛– lÙ%ly !lÓ≈yã˛l ˛õk˛!ï˛Ó˚ §y•yˆÏÎƒ ÓƒÎ˚ §ˆÏB˛yã˛ Ü˛Ó˚y ˆÎÙl §Ω˛Ó •Î˚ñ ˆï˛Ù!l ◊ˆÏÙÓ˚ x˛õã˛Î˚ ˆÓ˚yô

Ü˛Ó˚y ÎyÎ˚ G §ÙÎ˚ §ÇˆÏ«˛ˆÏ˛õG Ü˛Ó˚y §Ω˛Ó •Î˚–

(ii) !lË≈˛Ó˚ï˛y (Reliability) ≠ Î!ò çl§Ù!‹TÓ˚ ã˛!Ó˚e x§ò,¢ Óy !Ë˛ß¨çyï˛#Î˚ (Heterogenous) ly •Î˚ ~ÓÇ

§yÓôylï˛yÓ˚ §y Ï̂Ì lÙ%ly !lÓ≈yã˛l Ü˛Ó˚y •Î˚ñ ï˛y• Ï̂° lÙ%lyÓ˚ Ê˛°yÊ˛° çl§Ù!‹TÓ˚ ̂ Ü˛yl !Ó Ï̂¢£Ï ã˛!Ó˚e Ï̂Ü˛ §!ë˛Ü˛Ë˛y Ï̂Ó•z

≤Ã!ï˛Ê˛!°ï˛ Ü˛Ó˚ˆÏï˛ §ÙÌ≈ •Î˚ xÌ≈yÍ lÙ%lyÓ˚ í˛z˛õÓ˚ §¡õ)î≈Ë˛yˆÏÓ !lË≈˛Ó˚ Ü˛Ó˚y ÎyÎ˚–

(iii) ˛õ%Cyl%˛õ%C §Ù#«˛y (Detailed study) ≠ ˆÎˆÏ•ï%˛ lÙ%lyÎ˚ Ü˛Ù §ÇáƒÜ˛ í˛z˛õyòyl ÌyˆÏÜ˛ ï˛y•z ˙ í˛z˛õyòyl=!°

§!ÓhflÏyˆÏÓ˚ñ ˛õ%Cyl%˛õ%CË˛yˆÏÓ G ≤Ãàyì˛¸Ë˛yˆÏÓ ˛õÎ≈yˆÏ°yã˛ly Ü˛Ó˚y §Ω˛Ó •Î˚– !Ó!Ë˛ß¨ ò,!‹TˆÏÜ˛yî ˆÌˆÏÜ˛ lÙ%lyˆÏÜ˛ !Óã˛yÓ˚

Ü˛Ó˚y •Î˚ ÓˆÏ° Ê˛°yÊ˛ˆÏ° e&!ê˛ ÌyÜ˛yÓ˚ §Ω˛yÓly Ü˛ˆÏÙ ÎyÎ˚–

(iv) ˜ÓK˛y!lÜ˛ !Ë˛!_ (Scientific Base) ≠ lÙ%ly ˛õk˛!ï˛Ó˚ ~Ü˛!ê˛ ˜ÓK˛y!lÜ˛ !Ë˛!_ Ó˚ˆÏÎ˚ˆÏSÈ– §Ù@˝Ã çl§Ù!‹T ˆÌˆÏÜ˛

lÙ%ly xï˛ƒhs˝ !lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ Ü˛Ó˚y •Î˚ ÎyˆÏï˛ lÙ%ly!ê˛ ˆVÑ˛yÜ˛¢)lƒ (Unbiase) •Î˚–

(v) x!ôÜ˛yÇ¢ ˛õ!Ó˚!fli!ï˛ˆÏï˛ xï˛ƒhs˝ í˛z˛õˆÏÎyà# (Suitability in most situations) ≠ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ˆÎ§Ó

§Ù#«˛y ã˛y°yˆÏly •Î˚ ̂ §=!°Ó˚ x!ôÜ˛yÇ¢•z lÙ%ly §Ù#«˛y– Ó,•Í çl§Ù!‹TÓ˚ í˛z˛õÓ˚ §y!Ó≈Ü˛ §Ù#«˛y á%Ó Ü˛Ù ̂ «˛ˆÏe•z

ã˛y°yˆÏly •Î˚– Ü˛yÓ˚î çl§Ù!‹TÓ˚ ã˛!Ó˚e Î!ò §ò,¢ •Î˚ ï˛y•ˆÏ° lÙ%lyÓ˚ ˆÜ˛yl !ÓˆÏ¢£Ï ã˛!Ó˚e G çl§Ù!‹TÓ˚ ã˛!Ó˚ˆÏeÓ˚

ÙˆÏôƒ !Óã%˛ƒ!ï˛ ˆòáy ÎyÎ˚ ly– ï˛y•z x!ôÜ˛yÇ¢ ˛õ!Ó˚!fli!ï˛ˆÏï˛•z lÙ%ly ˛õk˛!ï˛Ó˚ ≤ÃˆÏÎ˚yà âê˛yˆÏly •Î˚–

àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe lÙ%ly ˛õk˛!ï˛Ó˚ Óƒy˛õÜ˛ ÓƒÓ•yÓ˚ °«˛ƒ Ü˛Ó˚y ˆàˆÏ°Gñ ~Ü˛Ìy §ï˛ƒ ˆÎ lÙ%ly ˛õk˛!ï˛ §ÓˆÏ«˛ˆÏe

≤ÃˆÏÎ˚yà Ü˛Ó˚y ÎyÎ˚ ly– !lˆÏã˛Ó˚ ˆ«˛e=!°ˆÏï˛ lÙ%ly ˛õk˛!ï˛ á%Ó ~Ü˛ê˛y Ü˛yÎ≈Ü˛Ó˚# ÓˆÏ° àîƒ •Î˚ ly– ˆÎ§ÓˆÏ«˛ˆÏe ~Ó˚

ÓƒÓ•yÓ˚ xyÓ!¢ƒÜ˛ ÓˆÏ° àîƒ •Î˚ ˆ§=!° •° !l¡¨Ó˚*˛õ ≠

(i) !Ó¢y° í˛z˛õy_ (Data is Vast) ≠ Îál àˆÏÓ£ÏîyÓ˚ çl§Ù!‹T !Ó¢y° ~ÓÇ ≤Ãã%˛Ó˚ ˛õ!Ó˚ÙyˆÏî ï˛Ìƒ G í˛z˛õy_

§Ç@˝ÃˆÏ•Ó˚ ≤ÃˆÏÎ˚yçl •Î˚ ˆ§ˆÏ«˛ˆÏe lÙ%ly ˛õk˛!ï˛Ó˚ ÓƒÓ•yÓ˚ á%Ó•z xyÓ!¢ƒÜ˛– ~Ó˚ Ê˛ˆÏ° xÌ≈ñ ◊Ù G §ÙˆÏÎ˚Ó˚ ˆÎÙl

§y◊Î˚ âˆÏê˛ ˆï˛Ù!l àˆÏÓ£ÏîyÓ˚ ç!ê˛°ï˛yG xˆÏlÜ˛yÇˆÏ¢ •…y§ ˛õyÎ˚–

(ii) ˆÎ Ï̂«˛ Ï̂e ~Ü˛¢ Ë˛yà !lË%≈̨ °ï˛yÓ˚ ≤Ã Ï̂Î˚yçl •Î˚ ly (Where cent percent accuracy is not required) ≠

àˆÏÓ£ÏîyÓ˚ ̂ Î§Ó ̂ «˛ˆÏe Ê˛°yÊ˛° ̂ Ùyê˛yÙ%!ê˛ !lË%≈˛° •ˆÏ°G ã˛ˆÏ°ñ ~Ü˛¢ Ë˛yà !lË%≈˛° •GÎ˚yÓ˚ òÓ˚Ü˛yÓ˚ •Î˚ lyñ ̂ §§Ó

ˆ«˛ˆÏe lÙ%ly ˛õk˛!ï˛Ó˚ ˆÜ˛yl !ÓÜ˛“ ˆl•z–

(iii) ˆÎ Ï̂«˛ Ï̂e çlàîly §Ω˛Ó lÎ˚ (Where census is not feasible) ≠ §yôyÓ˚îË˛yˆÏÓ àˆÏÓ£ÏîyÓ˚ §ÙhflÏ í˛z˛õyòyl

Óy çl§Ù!‹TÓ˚ (Populations) í˛z˛õÓ˚ §Ù#«˛y ã˛y!°ˆÏÎ˚ ≤ÃyÎ˚ ~Ü˛¢Ë˛yà !lË%≈˛° Ê˛°yÊ˛° ˛õyGÎ˚y §Ω˛Ó– !Ü˛v

ˆÎˆÏ«˛ˆÏe çlàîly §Ω˛Ó lÎ˚ ˆ§ˆÏ«˛ˆÏe lÙ%ly ˛õk˛!ï˛•z ~Ü˛Ùye í˛z˛õÎ%_´ í˛z˛õyÎ˚ ÓˆÏ° àîƒ •Î˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ

Î!ò Ë˛yÓ˚ˆÏï˛Ó˚ á!lç §¡õˆÏòÓ˚ ˛õ!˛õÙyî çylˆÏï˛ ã˛yGÎ˚y •Î˚ ï˛y•ˆÏ° Ë˛yÓ˚ˆÏï˛Ó˚ §ÙhflÏ á!l=!° áll Ü˛ˆÏÓ˚ á!lç

§¡õˆÏòÓ˚ ˛õ!Ó˚Ùyî !lî≈Î˚ Ü˛Ó˚y §Ω˛Ó lÎ˚– §%ï˛Ó˚yÇ lÙ%ly ˛õk˛!ï˛Ó˚ §y•yÎƒ ˆlGÎ˚y SÈyí˛¸y xyÓ˚ !mï˛#Î˚ ˆÜ˛yl í˛z˛õyÎ˚

ˆl•z–

(iv) §ò,¢ƒï˛y (Homogeneity) ≠ çl§Ù!‹TÓ˚ §yÙ!@˝ÃÜ˛ ã˛!Ó˚e Î!ò §ò,¢ •Î˚ ï˛y•ˆÏ° lÙ%ly ˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y

xˆÏlÜ˛ §•ç •Î˚ G lÙ%lyÓ˚ Ê˛°yÊ˛° çl§Ù!‹TÓ˚ ã˛!Ó˚eˆÏÜ˛ xˆÏlÜ˛ ˆÓ!¢ !lË%≈˛°Ë˛yˆÏÓ ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏï˛ §ÙÌ≈ •Î˚–

ï˛ˆÏÓ ~Ü˛Ìy §ï˛ƒ ˆÎ lÙ%ly !lÓ≈yã˛ˆÏl Î!ò ˆÜ˛yl à°ò ÌyˆÏÜ˛ xÌ≈yÍ ˆVÑ˛yÜ˛¢)lƒ G !lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ lÙ%ly !lÓ≈yã˛l

Ü˛Ó˚y ly ÎyÎ˚ ï˛y•ˆÏ° lÙ%lyÓ˚ Ê˛°yÊ˛° àˆÏÓ£ÏîyˆÏÜ˛ !Óºyhs˝ Ü˛ˆÏÓ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ xyÙÓ˚y Î!ò ~Ü˛!ê˛ Ó!hflÏÓ˚ x!ôÓy§#ˆÏòÓ˚

˛õy!Ó˚Óy!Ó˚Ü˛ ÓƒÎ˚ !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛ ã˛y•z ~ÓÇ lÙ%ly §Ù#«˛yÎ˚ Î!ò ˆ§•z ˛õ!Ó˚ÓyÓ˚=!°ˆÏÜ˛ !lÓ≈yã˛l Ü˛!Ó˚ ÎyˆÏòÓ˚ ˛õyÜ˛y Óy!í˛¸
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xyˆÏSÈ ï˛y•ˆÏ° ≤ÃyÆ Ê˛°yÊ˛° Ó!hflÏÓy§#ˆÏòÓ˚ §!ë˛Ü˛ ̨ õy!Ó˚Óy!Ó˚Ü˛ ÓƒÎ˚ !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛ §ÙÌ≈ •Î˚ ly– Ü˛yÓ˚î lÙ%lyˆÏï˛ ÎyˆÏòÓ˚

˛õyÜ˛y Óy!í˛¸ ˆl•z ï˛yˆÏòÓ˚ xhs˝Ë%≈˛_´ Ü˛Ó˚y •Î˚!l–

§%ï˛Ó˚yÇ ̨õ!Ó˚ˆÏ¢ˆÏ£Ï Ó°y ÎyÎ˚ ̂ Î lÙ%ly ̨õk˛!ï˛ ï˛ál•z §Ê˛° •Î˚ ï˛ál xï˛ƒhs˝ §yÓôylï˛yÓ˚ §yˆÏÌ G !lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ

lÙ%lyÓ˚ í˛z˛õyòy=!° !lÓ≈yã˛l Ü˛Ó˚y •Î˚– •zFSÈyÙï˛ lÙ%lyÓ˚ í˛z˛õyòyl=!° !lÓ≈yã˛l Ü˛Ó˚ˆÏ° Ê˛°yÊ˛ˆÏ° e&!ê˛ ÌyÜ˛yÓ˚ §Ω˛yÓly

Ó,!k˛ ˛õyÎ˚– Ü˛yˆÏç•z àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ÓƒÌ≈ï˛yÓ˚ §Ω˛yÓlyG Ó,!k˛ ˛õyÎ˚– §%ï˛Ó˚yÇ ˜ÓK˛x!lÜ˛Ë˛yˆÏÓ G Îb§•Ü˛yˆÏÓ˚ lÙ%ly

!lÓ≈yã˛l Ü˛ˆÏÓ˚ àˆÏÓ£ÏîyÓ˚ Ü˛yç ã˛y°yˆÏly•z Î%!_´Î%_´–

4.6 lÙ%lyÜ˛Ó˚ˆÏîÓ˚ ˛õk˛!ï˛§Ù)• (Methods of Sampling)

àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe !Ó¢y° çl§Ù!‹T (Population) ˆÌˆÏÜ˛ ˆSÈyê˛ lÙ%ly !lÓ≈yã˛l (Sampling) Ü˛ˆÏÓ˚ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y

á%Ó•z Ü˛yÎ≈Ü˛Ó˚# ÓˆÏ° àîƒ •Î˚– xyˆÏà•z í˛zˆÏÕ‘á Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ ˆÎ lÙ%ly !lÓ≈yã˛l xÓ¢ƒ•z ˜ÓK˛y!lÜ˛Ë˛yˆÏÓ §¡õy!òï˛ •ˆÏÓ

xÌ≈yÍ ~Ó˚ ˜ÓK˛y!lÜ˛ !Ë˛!_ ÌyÜ˛ˆÏÓ ~ÓÇ Ù)°ƒ çl§Ù!‹TÓ˚ §!ë˛Ü˛ ≤Ã!ï˛!l!ôc Ü˛Ó˚ˆÏï˛ §ÙÌ≈ •ˆÏÓ– xlƒÌyÎ˚ àˆÏÓ£ÏîyÎ˚

!Óã%˛ƒ!ï˛Ó˚ §Ω˛yÓly Ó,!k˛ ˛õyÎ˚ lÙ%lyÜ˛Ó˚î Óy lÙ%ly !lÓ≈yã˛ˆÏlÓ˚ ˆ«˛ˆÏe ˆÎ§Ó ˛õk˛!ï˛ xl%§,ï˛ •Î˚ ˆ§=!°ˆÏÜ˛ ≤Ãôylï˛

ò%!ê˛Ë˛yˆÏà !ÓË˛_´ Ü˛Ó˚y •Î˚– ~=!° •°ÈüüüÈ

(1) §Ω˛yÓlyÓÎ%_´ lÙ%lyÜ˛Ó˚î Óy !lÓ˚ˆÏ˛õ«˛ llÈüÈ§ƒyˆÏ¡õ!°Ç ˛õk˛!ï˛ (Random sampling method)ó ~ÓÇ

(2) §Ω˛yÓly Ó˚!•ï˛ lÙ%lyÜ˛Ó˚î Óy ˆVÑ˛yÜ˛˛õ)î≈ llÈüÈ§ƒyˆÏ¡õ!°Ç ˛õk˛!ï˛ (Non-random sampling method)–

 §Ω˛yÓlyÎ%_´ lÙ%lyÜ˛Ó˚î Óy !lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛ ≠ ~•z ˛õk˛!ï˛ xl%§yˆÏÓ˚ Ó,•Í çl§Ù!‹T (Popula-

tion) ˆÌˆÏÜ˛ Îál lÙ%ly (Sample) ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚ ï˛ál Ó,•Í çl§Ù!‹TÓ˚ ≤Ã!ï˛!ê˛ í˛z˛õyòyˆÏlÓ˚ lÙ%lyÎ˚ xhs˝Ë%≈˛_´

•GÎ˚yÓ˚ §Ω˛yÓly §Ùyl ÌyˆÏÜ˛– xÌ≈yÍ ~Ó˚*˛õ !lÓ≈yã˛l Óƒ!_´ !lÓ˚ˆÏ˛õ«˛ •Î˚– xÌ≈yÍ ̂ Î Óƒ!_´ lÙ%ly ̃ ï˛!Ó˚ Ü˛ˆÏÓ˚l ïÑ˛yÓ˚

Óƒ!_´àï˛ ˛õSÈ®ÈüÈx˛õSÈ® lÙ%ly– !lÓ≈yã˛lˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ ly– ~Ó˚*˛õˆÏ«˛ˆÏe lÙ%lyÓ˚ ≤Ã!ï˛!ê˛ !Ó£ÏÎ˚ Óy í˛z˛õyòyl

Ó,•Í çl§Ù!‹T ˆÌˆÏÜ˛ !l!Ó≈ã˛yˆÏÓ˚ G !lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ ï%˛ˆÏ° !lˆÏÎ˚ lÙ%ly!ê˛ ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚– ~•z ˛õk˛!ï˛ˆÏï˛ lÙ%ly ˜ï˛!Ó˚

Ü˛Ó˚y •ˆÏ° Óƒ!_´àï˛ ˆV˛ÑyÜ˛ÈüÈ~Ó˚ !Ó£ÏÎ˚!ê˛ˆÏÜ˛ ~í˛¸yˆÏly §Ω˛Ó •Î˚– ~•z ˛õk˛!ï˛Ó˚ §%!Óôy=!° •° !l¡¨Ó˚*˛õ /

(i) §Ω˛yÓlyÎ%_´ lÙ%lyÜ˛Ó˚î ˜ï˛!Ó˚ G ï˛yÓ˚ Ü˛yÎ≈Ü˛y!Ó˚ï˛y çl§Ù!‹T §Çe´yhs˝ !Ó¢ò ï˛ˆÏÌƒÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ly–

(ii) §Ω˛yÓlyÎ%_´ lÙ%lyÜ˛Ó˚î ˆÌˆÏÜ˛ xl%Ùyl ˛õyGÎ˚y ÎyÎ˚– ~•z xl%Ùyl=!° ˆVÑ˛yÜ˛•#l G !lÓ˚ˆÏ˛õ«˛ ~ÓÇ !lË%≈˛°ï˛y

˛õ!Ó˚Ùy˛õˆÏÎyàƒ–

(iii) ˆÎ Ï̂«˛ Ï̂e à Ï̂Ó£ÏîyÎ˚ ~•z ̨õk˛!ï˛ xl%§y Ï̂Ó˚ ~Ü˛y!ôÜ˛ lÙ%ly ̃ ï˛!Ó˚ Ü˛Ó˚y •Î˚ ̂ § Ï̂«˛ Ï̂e ≤Ã!ï˛!ê˛ lÙ%lyÓ˚ xy Į̈̂ õ!«˛Ü˛ ò«˛ï˛y

!lÓ˚*˛õî Ü˛Ó˚y §Ω˛Ó •Î˚ñ ÎyÛ xlƒ ̨ õk˛!ï˛ˆÏï˛ lÙ%ly ̃ ï˛!Ó˚ Ü˛Ó˚ˆÏ° §Ω˛Ó •Î˚ ly–

 ~•z ̨õk˛!ï˛Ó˚ x§%!Óôy=!° •° ≠

(i) lÙ%ly !lÓ≈yã˛ Ï̂lÓ˚ çlƒ !lÓ≈yã˛lÜ˛yÓ˚#Ó˚ ò«˛ï˛y G x!Ë˛K˛ï˛yÓ˚ ≤Ã Ï̂Î˚yçl •Î˚–

(ii) ~Ó˚*˛õ lÙ%ly !lÓ≈yã˛ˆÏlÓ˚ çlƒ ≤Ãã%˛Ó˚ §ÙˆÏÎ˚Ó˚ ≤ÃˆÏÎ˚yçl •Î˚ ~ÓÇ xyàyÙ ̨õ!Ó˚Ü˛“ly SÈyí˛¸y lÙ%ly ̃ ï˛!Ó˚ §Ω˛Ó •Î˚ ly–

(iii) ~Ó˚*˛õ !lÓ≈yã˛l ̨ õk˛!ï˛Ó˚ ̂ «˛ˆÏe ÓƒÎ˚ xyl%˛õy!ï˛Ü˛Ë˛yˆÏÓ ̂ Ó!¢– lÙ%ly !lÓ≈yã˛ˆÏlÓ˚ ̂ «˛ˆÏe §Ω˛yÓlyÓ˚!•ï˛ Óy ̂ VÑ˛yÜ˛˛õ)î≈

lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏ° áÓ˚ã˛ xyl%˛õy!ï˛Ü˛Ë˛yˆÏÓ Ü˛Ù •Î˚–

 §Ω˛yÓlyÎ%_´ lÙ%lyÜ˛Ó˚ˆÏîÓ˚ ôÓ˚î (Types of probability sampling)

§Ω˛yÓlyÎ%_´ lÙ%lyÜ˛Ó˚ˆÏîÓ˚ ã˛yÓ˚!ê˛ ôÓ˚î ˆòáy ÎyÎ˚– ~=!° •°ÈüüüÈ
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(1) §Ó˚° !lÓ˚̂ Į̈ õ«˛ Óy ̂ VÑ̨ yÜ˛•#l lÙ%lyÜ˛Ó˚î (Simple random sampling);

(2) hflÏÓ˚!Ë˛!_Ü˛ lÙ%lyÜ˛Ó˚î (Stratified sampling);

(3) ï˛sfÙ)°Ü˛ lÙ%lyÜ˛Ó˚î (Systematic sampling); ~ÓÇ

(4) =FSÈ lÙ%lyÜ˛Ó˚î (Cluster sampling)

~=!° §¡õ Ï̂Ü≈̨  l# Ï̂ã˛ xy Ï̂°yã˛ly Ü˛Ó˚y •°–

§Ó˚° ̂ VÑ˛yÜ˛•#l Óy !lÓ˚ˆÏ˛õ«˛ lÙ%lyÜ˛Ó˚î (Simple Random Sampling) ≠

~Ü˛!ê˛ lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛ˆÏÜ˛ §Ó˚° ˆVÑ˛yÜ˛•#l Óy !lÓ˚ˆÏ˛õ«˛ lÙ%lyÜ˛Ó˚î Ó°y •Î˚ Îál lÙ%yÓ˚ ≤Ã!ï˛!ê˛ !Ó£ÏÎ˚ Óy í˛z˛õyòyl

!lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ !lÓ≈yã˛l Ü˛Ó˚y •Î˚– ~•z ˛õk˛!ï˛Ó˚ !ÓˆÏ¢£Ï ˜Ó!¢‹Tƒ •°ñ ˆÎ çl§Ù!‹T ˆÌˆÏÜ˛ lÙ%ly!ê˛ ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚ ˆ§•z

çl§Ù!‹TÓ˚ xhs˝Ë%≈˛_´ ≤Ã!ï˛!ê˛ !Ó£ÏÎ˚ Óy í˛z˛õyòyˆÏlÓ˚ lÙ%lyÓ˚ xhs˝Ë%≈˛_´ •GÎ˚yÓ˚ §Ω˛yÓly §Ùyl ÌyˆÏÜ˛– ~ˆÏ«˛ˆÏe lÙ%ly

!lÓ≈yã˛lÜ˛yÓ˚#Ó˚ Óƒ!_´àï˛ ˛õSÈ® Óy x˛õSÈˆÏ®Ó˚ !Ó£ÏÎ˚!ê˛ ~ˆÏÜ˛ÓyˆÏÓ˚•z =Ó˚&c ˛õyÎ˚ ly– xlƒË˛yˆÏÓ Ó°y ÎyÎ˚ ˆÎ ‘n’ §ÇáƒÜ˛

í˛z˛õyòyl !Ó!¢‹T ˆÜ˛yl lÙ%ly Î!ò ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚ ï˛y•ˆÏ° ˙ n §ÇáƒÜ˛ í˛z˛õyòyl Îï˛=!° §Ω˛yÓƒ §ÙÓyÎ˚ (Possible

combination) àë˛l Ü˛ˆÏÓ˚ ï˛yˆÏòÓ˚ lÙ%lyÎ˚ xhs˝Ë%≈˛!_´Ó˚ §Ω˛yÓly §Ùyl •ˆÏ° ï˛yˆÏÜ˛ §Ó˚° ̂ VÑ˛yÜ˛•#l lÙ%lyÜ˛Ó˚î ̨õk˛!ï˛

Ó°y •Î˚– ~Ó˚*˛õ lÙ%ly !lÓ≈yã˛ˆÏl !lˆÏã˛Ó˚ ≤Ãîy°#=!°Ó˚ ÓƒÓ•yÓ˚ ˆòáy ÎyÎ˚ ≠

(a) °ê˛yÓ˚# ˛õk˛!ï˛ (Lottry method);

(b) !ê˛ˆÏ˛õê˛ÈüÈ~Ó˚ §Çáƒy ˛õk˛!ï˛ (Tippets number method);

(c) xyl%e´!ÙÜ˛ ï˛y!°Ü˛y ˆÌˆÏÜ˛ !lÓ≈yã˛l (Selection from sequential list); ~ÓÇ

(d) VÑ˛yV˛!Ó˚ Óy !@˝Ãí˛ ˛õk˛!ï˛ (Grid method)–

~•z ≤Ã!ï˛!ê˛ ˛õk˛!ï˛ §¡∫ˆÏ¶˛ ≤ÃyÌ!ÙÜ˛ ôyÓ˚îy l#ˆÏã˛ ˆòGÎ˚y •°–

(a) °ê˛yÓ˚# ˛õk˛!ï˛ (Lottery method) ≠ ~•z ˛õk˛!ï˛ˆÏï˛ çl§Ù!‹TÓ˚ ≤Ã!ï˛!ê˛ í˛z˛õyòyl xy°yòy Ü˛ˆÏÓ˚ Ü˛yàˆÏç !°ˆÏá

~Ü˛!ê˛ ˛õyˆÏe Ó˚yáy •Î˚– ˛õyˆÏeÓ˚ §ÙhflÏ Ü˛yàç Ë˛y°Ë˛yˆÏÓ !Ù!¢ˆÏÎ˚ ˆ§áyl ˆÌˆÏÜ˛ ~Ü˛!ê˛ Ü˛ˆÏÓ˚Ü˛yàˆÏç ˆï˛y°y •Î˚–

~•z ≤Ã!ï˛!ê˛ Ü˛yàˆÏç í˛z!Õ‘!áï˛ í˛z˛õyòyl lÙ%lyÓ˚ xhs˝Ë%≈˛_´ •Î˚– ~Ë˛yˆÏÓ Îï˛=!° í˛z˛õyòyl !lˆÏÎ˚ lÙ%ly!ê˛ àë˛l Ü˛Ó˚y

!fliÓ˚ Ü˛Ó˚y •Î˚ñ ˛õye ˆÌˆÏÜ˛ ï˛ï˛=!° Ü˛yàç ˆï˛y°y •Î˚– ~Ë˛yˆÏÓ lÙ%ly !lÓ≈yã˛l •° °ê˛yÓ˚# ˛õk˛!ï˛Ó˚ ÙyôƒˆÏÙ lÙ%ly

!lÓ≈yã˛l–

(b) !ê˛ˆÏ˛õê˛ÈüÈ~Ó˚ §Çáƒy ˛õk˛!ï˛ (Tippet’s numbers method) ≠ ~°É~•zã˛É!§É !ê˛ˆÏ˛õê˛ÈüÈ~Ó˚ lyÙyl%§yˆÏÓ˚ ~•z

˛õk˛!ï˛!ê˛Ó˚ lyÙÜ˛Ó˚î Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ– Ü˛yÓ˚î !ê˛ Į̈̂ õê˛ ã˛yÓ˚ x Ï̂B˛Ó˚ §Çáƒy §¡∫!°ï˛ ~Ùl ~Ü˛!ê˛ ï˛y!°Ü˛y ≤ÃîÎ˚l Ü˛ Ï̂Ó˚!SÈ Ï̂°l

ÎyÓ˚ ≤Ã!ï˛ ̨õyï˛yÎ˚ §Çáƒy=!° !lÓ˚̂ Į̈ õ«˛Ë˛y Ï̂Ó ̂ °áy Ó˚̂ ÏÎ˚̂ ÏSÈ– ~•z ï˛y!°Ü˛y ̂ Ì Ï̂Ü˛ §• Ï̂ç•z ̂ VÑ̨ yÜ˛•#l Óy !lÓ˚̂ Į̈ õ«˛Ë˛y Ï̂Ó

ˆÜ˛yl lÙ%ly ˜ï˛!Ó˚ Ü˛Ó˚y ÎyÎ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ Î!ò 500 ˆ°yˆÏÜ˛Ó˚ Ùôƒ ˆÌˆÏÜ˛ 50 çl ˆ°yˆÏÜ˛Ó˚ ~Ü˛!ê˛ lÙ%ly

!lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ !lÓ≈yã˛l Ü˛Ó˚yÓ˚ òÓ˚Ü˛yÓ˚ •Î˚ ï˛y•ˆÏ° !ê˛ˆÏ˛õˆÏê˛Ó˚ §Çáƒy ï˛!°Ü˛yÓ˚ ˆÎˆÏÜ˛yl ˛õyï˛y á%ˆÏ° 500-~Ó˚ l#ˆÏã˛

≤ÃÌÙ 50!ê˛ §Çáƒy lÙ%ly !•§yˆÏÓ !lÓ≈yã˛l Ü˛Ó˚y ÎyÎ˚– ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ˆòáy ˆàˆÏSÈ ˆÎ ~•z ˛õk˛!ï˛àï˛ lÙ%ly !lÓ≈yã˛l

ˆÓ¢ !lË≈˛Ó˚ˆÏÎyàƒ–

(c) xyl%e´!ÙÜ˛ ï˛y!°Ü˛y ˆÌˆÏÜ˛ !lÓ≈yã˛l (Selection from sequention list) ≠ ~•z ˛õk˛!ï˛ˆÏï˛ çl§Ù!‹TÓ˚

í˛z˛õyòyl=!°ˆÏÜ˛ ~Ü˛!ê˛ !l!ò≈‹T e´ˆÏÙ ˛õÓ˚˛õÓ˚ §yçyˆÏly •Î˚– ~•z xl%e´Ù lyˆÏÙÓ˚ xyòƒ«˛Ó˚ Óy ˆË˛ÔˆÏày!°Ü˛ Óy

e´!ÙÜ˛ §Çáƒy xl%§yˆÏÓ˚G •ˆÏï˛ ˛õyˆÏÓ˚– ~Ë˛yˆÏÓ §yçyˆÏlyÓ˚ ˛õÓ˚ ˆÎˆÏÜ˛yl í˛z˛õyòylˆÏÜ˛ lÙ%lyÎ˚ xhs˝Ë%≈˛_´ Ü˛Ó˚y ÎyÎ˚
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~ÓÇ !lÓ≈yã˛l ̂ Î ̂ Ü˛yl çyÎ˚àyÎ˚ ̂ Ì Ï̂Ü˛ ÷Ó˚& Ü˛Ó˚y ÎyÎ˚– í z̨òy•Ó˚îfl∫Ó˚*˛õñ Î!ò ̂ Ü˛yl Üœ̨ y Ï̂§Ó˚ 100 çl SÈy Ï̂eÓ˚ Ùôƒ ̂ Ì Ï̂Ü˛

10 çl SÈyˆÏeÓ˚ ~Ü˛!ê˛ lÙ%ly !lÓ≈yã˛l Ü˛Ó˚y !fliÓ˚ •Î˚ ï˛y•ˆÏ° SÈyeˆÏòÓ˚ ˆÓ˚y° l¡∫Ó˚ xl%§yˆÏÓ˚ñ 5, 15, 25...95 ~•z

ò¢çl SÈyeˆÏÜ˛ !lÓ≈yã˛l Ü˛Ó˚y ̂ ÎˆÏï˛ ̨ õyˆÏÓ˚ Óy 10, 20, 30...100 ~•z ̂ Ó˚y° l¡∫ˆÏÓ˚Ó˚ 10 çl SÈyeˆÏÜ˛ !lÓ≈yã˛l Ü˛ˆÏÓ˚

lÙ%ly ̃ ï˛!Ó˚ Ü˛Ó˚y ÎyÎ˚–

(d) VÑ̨ yV˛!Ó˚ ̨õk˛!ï˛ (Grid system) ≠ ~•z ̨õk˛!ï˛Ó˚ ÓƒÓ•yÓ˚ §yôyÓ˚îï˛ ̂ òáy ÎyÎ˚ Îál ~°yÜ˛y!Ë˛!_Ü˛ lÙ%ly !lÓ≈yã˛ Ï̂lÓ˚

≤ÃˆÏÎ˚yçl •Î˚– ~•z ˛õk˛!ï˛ˆÏï˛ ˛õ%ˆÏÓ˚y ~°yÜ˛yÓ˚ ~Ü˛!ê˛ Ùyl!ã˛e ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚– ~Ó˚˛õÓ˚ ˙ ÙƒyˆÏ˛õÓ˚ í˛z˛õÓ˚

Óà≈ˆÏ«˛e§¡∫!°ï˛ ~Ü˛!ê˛ ˛õò≈y Ó§yˆÏly •Î˚ ~ÓÇ Ü˛ï˛Ü˛=!° Óà≈ˆÏ«˛e !lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ !lÓ≈yã˛l Ü˛Ó˚y •Î˚– !lÓ≈y!ã˛ï˛

Óà≈ˆÏ«˛e=!° Ùyl!ã˛ˆÏeÓ˚ ˆÎ ~°yÜ˛yˆÏÜ˛ !ã˛!•´ï˛ Ü˛ˆÏÓ˚ ˆ§=!°ˆÏÜ˛ lÙ%lyÓ˚ xhs˝Ë%≈˛_´ Ü˛Ó˚y •Î˚–

 §Ó˚° !lÓ˚ˆÏ˛õ«˛ lÙ%ly !lÓ≈yã˛l ˛õk˛!ï˛Ó˚ §%!Óôy G x§%!Óôy§Ù)• (Merits and Demerits of Simple

Random Sampling) ≠

~•z ˛õk˛!ï˛Ó˚ !lˆÏ¡¨y_´ §%!Óôy=!° ˆòáy ÎyÎ˚ ≠

(i) ˛õk˛!ï˛!ê˛ xˆÏ˛õ«˛yÜ,˛ï˛ §Ó˚° ~ÓÇ àˆÏÓ£ÏÜ˛ Óy lÙ%ly !lÓ≈yã˛l#ˆÏÜ˛ lÙ%lyÎ˚ ˆÜ˛yˆÏly !Ó£ÏÎ˚!ê˛ˆÏÜ˛ !lÓ≈yã˛l Ü˛Ó˚y •ˆÏÓ

~ÓÇ ˆÜ˛yl !Ó£ÏÎ˚!ê˛ˆÏÜ˛ !lÓ≈yã˛l Ü˛Ó˚y •ˆÏÓ ly ~ Óƒy˛õyˆÏÓ˚ !ÓˆÏ¢£Ï ÙˆÏlyˆÏÎyà !òˆÏï˛ •Î˚ ly–

(ii) ~•z ˛õk˛!ï˛!ê˛ ˆVÑ˛yÜ˛¢)lƒ G !lÓ˚ˆÏ˛õ«˛ •GÎ˚yÎ˚ lÙ%ly !lÓ≈yã˛lÜ˛yÓ˚#Ó˚Ó˚ Óƒ!_´àï˛ e&!ê˛ ÌyÜ˛yÓ˚ §Ω˛yÓly ÌyˆÏÜ˛ ly–

(iii) ˆÎˆÏ•ï%˛ Ó,•Í çl§Ù!‹TÓ˚ (Population) ≤Ã!ï˛!ê˛ í˛z˛õyòyˆÏlÓ˚ lÙ%lyÎ˚ xhs˝Ë%≈˛_´ •GÎ˚yÓ˚ §Ω˛yÓly §Ùyl ÌyˆÏÜ˛

ˆ§ˆÏ•ï%˛ lÙ%ly Ù)° çl§Ù!‹TˆÏÜ˛ xˆÏlÜ˛ Ë˛y°Ë˛yˆÏÓ ≤Ã!ï˛!l!ôc Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

(iv) ~•z ˛õk˛!ï˛ˆÏï˛ lÙ%ly !lÓ≈yã˛l §¡õ)î≈Ë˛yˆÏÓ !lÎ˚Ùyl%à •GÎ˚yÓ˚ Ê˛°yÊ˛ˆÏ° Î!ò ˆÜ˛yl e&!ê˛ ˆòáy ÎyÎ˚ ï˛y•ˆÏ°G ï˛y

ò)Ó˚ Ü˛ Ó˚y §Ω˛Ó •Î˚–

xlƒ!òˆÏÜ˛ ~•z ˛õk˛!ï˛Ó˚ x§%!Óôy=!° •° !l¡¨Ó˚*˛õ ≠

(i) çl§Ù!‹TÓ˚ ˛xyÜ˛yÓ˚ G xyÎ˚ï˛l á%Ó Óí˛¸ •ˆÏ° ~•z ˛õk˛!ï˛ˆÏï˛ lÙ%ly !lÓ≈yã˛l §Ó§ÙÎ˚ §Ω˛Ó •Î˚ ly–

(ii) ~•z ˛õk˛!ï˛ˆÏï˛ lÙ%ly !lÓ≈yã˛lÜ˛yÓ˚#Ó˚ lÙ%lyÓ˚ í˛z˛õyòyl !lÓ≈yã˛ˆÏl ˆÜ˛yl !lÎ˚sfî ÌyˆÏÜ˛ ly– Ê˛°ï˛/ !lÓ≈y!ã˛ï˛

í˛z˛õyòyl=!°Ó˚ !Óhfl,Ï!ï˛ á%Ó ˆÓ¢# •ˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ ~Ó˚*˛õ ˆ«˛ˆÏe ≤Ã!ï˛!ê˛ í˛z˛õyòylˆÏÜ˛ !lÎ˚sfî Ü˛Ó˚y §Ω˛Ó •Î˚ ly–

(iii) çl§Ù!‹TÓ˚ ã˛!Ó˚e x§ò,¢ (Heterogeneous) •ˆÏ° ~•z ˛õk˛!ï˛ !ÓˆÏ¢£Ï Ü˛yÎ≈Ü˛Ó˚ •Î˚ ly–

4.7 hflÏÓ˚!Ë˛!_Ü˛ lÙ%lyÜ˛Ó˚î (Stratified Sampling)

~•z ˛õk˛!ï˛ˆÏï˛ ≤ÃÌˆÏÙ §Ù@˝Ã çl§Ù!‹TˆÏÜ˛ Ü˛ï˛Ü˛=!° ˆ◊î#ˆÏï˛ !ÓË˛_´ Ü˛Ó˚y •Î˚ ~ÓÇ ≤Ã!ï˛!ê˛ ˆ◊î#ˆÏÜ˛ hflÏÓ˚ !•§yˆÏÓ ˛õîƒ

Ü˛Ó˚y •Î˚– ~Ó˚˛õÓ˚ ~•z ≤Ã!ï˛!ê˛ hflÏÓ˚ ˆÌˆÏÜ˛ lÙ%lyÓ˚ !Ó£ÏÎ˚ Óy í˛z˛õyòyl=!°ˆÏÜ˛ !lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ !lÓ≈yã˛l Ü˛Ó˚y •Î˚– ~•z

˛õk˛!ï˛Ó˚ ≤Ãôyl ˜Ó!¢‹Tƒ •° ˆÎ çl§Ù!‹TˆÏÜ˛ í˛z˛õÈüÈòˆÏ° Óy í˛z˛õÈüÈ!ÓË˛yˆÏà !ÓË˛_´ Ü˛Ó˚yÓ˚ ≤Ã!e´Î˚yÓ˚ í˛z˛õÓ˚ §Ó≈y!ôÜ˛ =Ó˚&c

ˆòGÎ˚y •Î˚ ~ÓÇ §!ë˛Ü˛ hflÏÓ˚ !ÓlƒyˆÏ§Ó˚ çlƒ !l¡¨!°!áï˛ §yÓôylï˛y xÓ°¡∫l Ü˛Ó˚y •Î˚–

(i) çl§Ù!‹TÓ˚ ≤Ã!ï˛!ê˛ hflÏÓ˚ ˆÎl ÎˆÏÌ‹T Óí˛¸ •Î˚ ÎyˆÏï˛ !lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ lÙ%ly !lÓ≈yã˛l ˛õk˛!ï˛Ó˚ ≤ÃˆÏÎ˚yà âê˛yˆÏly §Ω˛Ó

•Î˚–

(ii) ≤Ã!ï˛!ê˛ hflÏˆÏÓ˚Ó˚ í˛z˛õyòyl Óy !Ó£ÏÎ˚=!°Ó˚ ã˛!Ó˚e ˆÎl §ò,¢ •Î˚–

(iii) ≤Ã!ï˛!ê˛ hflÏÓ˚ ˆÎl fl∫Î˚Ç§¡õ)î≈ •Î˚ xÌ≈yÍ ≤Ã!ï˛!ê˛ hflÏˆÏÓ˚Ó˚ í˛z˛õyòyl=!° ˆÎl xlƒhflÏˆÏÓ˚Ó˚ í˛z˛õyòyl=!°Ó˚ myÓ˚y



NSOU  PGSW - VII 59

ˆÜ˛y Ï̂lyË˛y Ï̂Ó•z ≤ÃË˛y!Óï˛ •Î˚ ly–

à Ï̂Ó£ÏîyÓ˚ ̂ «˛ Ï̂e §yôyÓ˚îï˛/ !ï˛l ôÓ˚̂ ÏlÓ˚ hflÏÓ˚!Ë˛!_Ü˛ lÙ%lyÜ˛Ó˚î ̨õk˛!ï˛Ó˚ ÓƒÓ•yÓ˚ ̂ òáy ÎyÎ˚– ~=!° •° !l¡¨Ó˚*˛õ ≠

(i) xyl%̨ õy!ï˛Ü˛ hflÏÓ˚!Ë˛!_Ü˛ lÙ%ly !lÓ≈yã˛l (Proportionae stratified sampling) ≠ ~•z ̨õk˛!ï˛ Ï̂ï˛ ̂ Î xl%̨ õy Ï̂ï˛

ˆÙyê˛ çl§Ù!‹T ˆÌˆÏÜ˛ !Ó!Ë˛ß¨ hflÏÓ˚!Ólƒy§ Ü˛Ó˚y •Î˚ ˆ§•z ~Ü˛•z xl%˛õyˆÏï˛ !Ó!Ë˛ß¨ hflÏÓ˚ ˆÌˆÏÜ˛ lÙ%lyÓ˚ í˛z˛õyòyl

!lÓ≈yã˛l Ü˛Ó˚y •Î˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ Î!ò ˆÜ˛yl çl§Ù!‹T ˆÌˆÏÜ˛ 5!ê˛ hflÏˆÏÓ˚ í˛zqÓ âˆÏê˛ ï˛y•ˆÏ° ≤Ã!ï˛!ê˛ hflÏÓ˚ ˆÌˆÏÜ˛

5!ê˛ !Ó£ÏÎ˚ˆÏÜ˛ !lÓ≈yã˛l Ü˛ˆÏÓ˚ lÙ%lyÎ˚ àë˛l Ü˛Ó˚y •Î˚– xÌ≈yÍ í˛zË˛Î˚ˆÏ«˛ˆÏe•z xl%˛õyï˛ •° 1 : 5–

(ii) xl%˛õyï˛Ó˚!•ï˛ hflÏÓ˚!Ë˛!_Ü˛ lÙ%ly !lÓ≈yã˛l (Disproportionate stratified sampling) ≠ ~•z ˛õk˛!ï˛ˆÏï˛

≤Ã!ï˛!ê˛ hflÏÓ˚ ˆÌˆÏÜ˛ §Ùyl §ÇáƒÜ˛ í˛z˛õyòyl !lÓ≈yã˛l Ü˛ˆÏÓ˚ lÙ%ly!ê˛ àë˛l Ü˛Ó˚y •Î˚– xÌ≈yÍ çl§Ù!‹T G hflÏˆÏÓ˚Ó˚

xl%̨ õy Ï̂ï˛Ó̊ í z̨̨ õÓ̊ =Ó̊&c xy Ï̂Ó̊y˛õ Ü˛Ó̊y •Î̊ ly– ~•z ̨õk˛!ï˛!ê˛ Ï̂Ü˛ !lÎ̊!sfï˛ lÙ%ly !lÓ≈yã˛lGÛ (Controlled sampling)
Ó°y •Î˚–

(iii) hflÏÓ˚!Ë˛!_Ü˛ Ë˛yÓ˚Î%_´ lÙ%ly !lÓ≈yã˛l (Stratified weight sampling) ≠ ˆÎˆÏ«˛ˆÏe çl§Ù!‹T ˆÌˆÏÜ˛ à!ë˛ï˛

hflÏÓ˚=!°Ó˚ xyÜ˛yÓ˚ G xyÎ˚ï˛l !Ó!Ë˛ß¨ •Î˚ ˆ§ˆÏ«˛ˆÏe ~•z ˛õk˛!ï˛Ó˚ ≤ÃˆÏÎ˚yà ˆòáy ÎyÎ˚– ~•z ˛õk˛!ï˛ xl%§yˆÏÓ˚ ≤Ã!ï˛!ê˛

hflÏÓ˚ ˆÌˆÏÜ˛ §Ù˛õ!Ó˚Ùyî í˛z˛õyòyl ≤ÃÌÙ !lÓ≈yã˛l Ü˛Ó˚y •Î˚ ~ÓÇ Ë˛yÓ˚Î%_´ àí˛¸ ˛õk˛!ï˛ˆÏï˛ ï˛yˆÏòÓ˚ àí˛¸ ˆÓÓ˚ Ü˛Ó˚y •Î˚–

ˆÜ˛yl hflÏˆÏÓ˚Ó˚ í˛z˛õÓ˚ Ü˛ï˛ê˛y Ë˛yÓ˚ xyˆÏÓ˚y˛õ Ü˛Ó˚y •ˆÏÓ ï˛y !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ˆÙyê˛ çl§Ù!‹TÓ˚ xyÜ˛yˆÏÓ˚Ó˚ §yˆÏÌ ˙ hflÏˆÏÓ˚Ó˚

xyÜ˛yˆÏÓ˚Ó˚ xl%˛õyˆÏï˛Ó˚ í˛z˛õÓ˚– ~Ë˛yˆÏÓ lÙ%ly !lÓ≈yã˛l•z •° hflÏÓ˚!Ë˛!_Ü˛ Ë˛yÓ˚Î%_´ lÙ%ly !lÓ≈yã˛l ˛õk˛!ï˛–

 hflÏÓ˚!Ë˛!_Ü˛ lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛Ó˚ §%!Óôy G x§%!Óôy§Ù)• (Merits and Demerits of Strafied

Sampling Method) ≠

~•z ˛õk˛!ï˛Ó˚ §%!Óôy=!° •° !l¡¨Ó˚*˛õ ≠

(i) ~•z ˛õk˛!ï˛ˆÏï˛ lÙ%lyÓ˚ í˛z˛õyòyl=!° !lÓ≈yã˛ˆÏlÓ˚ ˆ«˛ˆÏe !lÓ≈yã˛ˆÏÜ˛Ó˚ xˆÏlÜ˛ ˆÓ¢# !lÎ˚sfî ÌyˆÏÜ˛– Ü˛yÓ˚î §Ó˚°

!lÓ˚ˆÏ˛õ«˛ Óy ˆVÑ˛yÜ˛¢)lƒ lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛ˆÏï˛ (Simple random sampling method) ˆÜ˛yˆÏly =Ó˚&c˛õ)î≈

ˆ◊î#Ó˚ lÙ%ly Ï̂ï˛ ÎÌyÎÌ ≤Ã!ï˛!l!ôc ly ÌyÜ˛yÓ˚ §Ω˛yÓly Ìy Ï̂Ü˛ !Ü˛v hflÏÓ˚!Ë˛!_Ü˛ lÙ%lyÜ˛Ó˚î ̨õk˛!ï˛ Ï̂ï˛ ~•z §Ω˛yÓly

ÌyˆÏÜ˛ ly Ó°ˆÏ°•z ã˛ˆÏ°–

(ii) ~•z ̨õk˛!ï˛ˆÏï˛ á%Ó Ü˛Ù §ÇáƒÜ˛ í˛z˛õyòyl !lˆÏÎ˚•z çl§Ù!‹TÓ˚ ≤Ã!ï˛!l!ôcÙ)°Ü˛ lÙ%ly àë˛l Ü˛Ó˚y §Ω˛Ó •Î˚– ~Ùl!Ü˛ñ

ˆÎˆÏ«˛ˆÏe hflÏÓ˚=!° §ò,¢ ≤ÃÜ,˛!ï˛Ó˚ ˆ§ˆÏ«˛ˆÏe x!ï˛ x“ §ÇáƒÜ˛ í˛z˛õyòyl !lˆÏÎ˚•z lÙ%ly ˜ï˛!Ó˚ Ü˛Ó˚y ÎyÎ˚ xÌã˛

Ê˛°yÊ˛ˆÏ°Ó˚ ˆ«˛ˆÏe ˆÜ˛yl !Óã%˛ƒ!ï˛ ˆòáy ÎyÎ˚ ly–

(iii) ~•z ˛õk˛!ï˛Ó˚ x˛õÓ˚ ~Ü˛!ê˛ =Ó˚&c˛õ)î≈ §%!Óôy •°ñ ˆÎ§Ó !Ó£ÏÎ˚ xàÙƒ (Inaccessible) ˆ§=!° §%àÙ !Ó£ÏÎ˚=!°

myÓ˚y ≤Ã!ï˛fliy˛õl (Replacement) Ü˛Ó˚y §Ω˛Ó •Î˚–

x˛õÓ˚!òˆÏÜ˛ ~•z ˛õk˛!ï˛Ó˚ ≤Ãôyl x§%!Óôy=!° •° !l¡¨Ó˚*˛õ ≠

(i) ~•z ˛õk˛!ï˛ çl§Ù!‹TÓ˚ hflÏÓ˚!ÓlƒyˆÏ§Ó˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ àˆÏí˛¸ í˛zˆÏë˛ˆÏSÈ– ï˛y•z hflÏÓ˚!ÓlƒyˆÏ§Ó˚ ˆ«˛ˆÏe ˆÜ˛yl à°ò

ÌyÜ˛ˆÏ° ï˛y lÙ%ly àë˛ˆÏlÓ˚ ˆ«˛ˆÏeG ~Ü˛•zË˛yˆÏÓ ≤ÃÎ%_´ •Î˚–

(ii) hflÏÓ˚!ÓlƒyˆÏ§Ó˚ ˆ«˛ˆÏe ˜ÓK˛y!lÜ˛ ˛õk˛!ï˛Ó˚ ÓƒÓ•yÓ˚ ˆ§Ë˛yˆÏÓ âˆÏê˛ ly– !lÓ≈yã˛lÜ˛yÓ˚#Ó˚ Óƒ!_´àï˛ !Óã˛yÓ˚ !ÓˆÏÓã˛lyÓ˚

í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚•z hflÏÓ˚=!°Ó˚ àˆÏí˛¸ ˆï˛y°y •Î˚– ï˛y•z hflÏÓ˚=!° ˛õ«˛˛õyï˛ò%‹T •GÎ˚yÎ˚ §Ω˛yÓly ˆÌˆÏÜ˛•z ÎyÎ˚ñ Îy

˛õÓ˚Óï≈˛# §ÙˆÏÎ˚ §Ù§ƒyÓ˚ §,!‹T Ü˛ˆÏÓ˚–

(iii) hflÏÓ˚!Ë˛!_Ü˛ Ë˛yÓ˚ Î%_´ lÙ%lyÜ˛Ó˚ˆÏîÓ˚ ˆ«˛ˆÏe !Ó!Ë˛ß¨ ˆ«˛ˆÏe ˆÎ Ë˛yÓ˚ xyˆÏÓ˚y˛õ Ü˛Ó˚y •Î˚ ï˛y Ü˛Ù Óy ˆÓ¢# •ˆÏ°
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lÙ%ly!ê˛Ó˚ xyò¢≈Ùyl !Ó!â¯ï˛ •GÎ˚yÓ˚ §Ω˛yÓly Ìy Ï̂Ü˛–

4.8 ï˛sfàï˛ lÙ%lyÜ˛Ó˚î (Systematic Sampling)

ï˛sfàï˛ lÙ%lyÜ˛Ó˚î ≤ÃÜ,˛ï˛˛õˆÏ«˛ §Ó˚° !lÓ˚ˆÏ˛õ«˛ lÙ%lyÜ˛Ó˚ˆÏîÓ˚ ~Ü˛!ê˛ xlƒ §ÇflÒÓ˚î Óy ôÓ˚l– ~•z ̨ õk˛!ï˛ˆÏï˛ çl§Ù!‹TÓ˚

xhs˝Ë%≈˛_´ !Ó£ÏÎ˚ Óy í˛z˛õyòyl=!° ≤ÃÌˆÏÙ ~ÙlË˛yˆÏÓ §yçyˆÏly •Î˚ ÎyˆÏï˛ ≤Ã!ï˛!ê˛ í˛z˛õyòyl•z ï˛y!°Ü˛yÎ˚ §!ë˛Ü˛Ë˛yˆÏÓ !ÓlƒyhflÏ

ÌyˆÏÜ˛– ˆË˛yê˛yÓ˚ ï˛y!°Ü˛yñ ˆê˛!°ˆÏÊ˛yl í˛y•zˆÏÓ˚QÓ˚# ~•z ˛õk˛!ï˛ xl%§Ó˚î ˜ï˛!Ó˚ •Î˚– ~•z ˛õk˛!ï˛ˆÏï˛ ôÓ˚y ÎyÜ˛ñ 500!ê˛

í˛z˛õyòyl !Ó!¢‹T çl§Ù!‹T ˆÌˆÏÜ˛ 50!ê˛Ó˚ ~Ü˛!ê˛ lÙ%ly àë˛l Ü˛Ó˚ˆÏ •ˆÏÓ– ~ˆÏ«˛ˆÏe 1 ˆÌˆÏÜ˛ 10 ˛õÎ≈hs˝ §ÇáƒyÓ˚ ÙˆÏôƒ

xyÙÓ˚y ˆÎˆÏÜ˛yl ~Ü˛!ê˛ §Çáƒy !lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ ˆÓˆÏSÈ !lˆÏï˛ ˛õy!Ó˚– ôÓ˚y ÎyÜ‰˛ §Çáƒy!ê˛ •° 6 ï˛y•ˆÏ° ï˛y!°Ü˛yÓ˚ 6, 16,
26, 36...486, 496 xÓfliyˆÏlÓ˚ í˛z˛õyòyl=!° !lˆÏÎ˚ lÙ%ly!ê˛ àë˛l Ü˛Ó˚y •ˆÏÓñ ~Ë˛yˆÏÓ lÙ%ly àë˛l Ü˛Ó˚yÓ˚ ̨ õk˛!ï˛!ê˛•z •°

ï˛sfàï˛ lÙ%lyÜ˛Ó˚î–

~•z ˛õk˛!ï˛Ó˚ !ÓˆÏ¢£Ï ˜Ó!¢‹Tƒ •° ˆÎ lÙ%lyÓ˚ í˛z˛õyòyl=!° ~Ü˛!ê˛ xl%e´Ù (Sequence) xl%§yˆÏÓ˚ !lÓ≈yã˛l Ü˛Ó˚y

•Î˚– ≤Ã!ï˛!ê˛ !lÓ≈y!ã˛ï˛ í˛z˛õyòyˆÏlÓ˚ ÙˆÏôƒ §Ùyl xhs˝Ó˚ Óï≈˛Ùyl ÌyˆÏÜ˛– ï˛ˆÏÓ ï˛y!°Ü˛yÎ˚ í˛z˛õyòyl=!°Ó˚ xÓfliyˆÏlÓ˚ í˛z˛õÓ˚•z

lÙ%lyÓ˚ !lË≈˛Ó˚ˆÏÎyàƒï˛y Ù)°ï˛ !lË≈˛Ó˚ Ü˛ˆÏÓ˚–

~•z ˛õk˛!ï˛Ó˚ §%!Óôy •° !l¡¨Ó˚*˛õ ≠

(i) lÙ%ly ˜ï˛!Ó˚ Ü˛Ó˚y §•çó

(ii) Ü˛y°y!hs˝Ü˛ í˛z˛õyòyl §¡∫!°ï˛ çl§Ù!‹T Óƒ!ï˛ˆÏÓ˚ˆÏÜ˛ ~•z ˛õk˛!ï˛ á%Ó•z Ü˛yÎ≈Ü˛!Ó˚ ÓˆÏ° àîƒ •Î˚–

~•z ˛õk˛!ï˛Ó˚ x§%!Óôy=!° •°ÈüüüÈ

(i) lÙ%lyÓ˚ í˛z˛õyòyl !lÓ≈yã˛ˆÏlÓ˚ ˆ«˛ˆÏe ˛õÎ≈yÎ˚e´!ÙÜ˛ ò%!ê˛ í˛z˛õyòyˆÏlÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ Î!ò á%Ó ˆÓ¢# •Î˚ ï˛y•ˆÏ° lÙ%lyÓ˚

Ü˛yÎ≈Ü˛y!Ó˚ï˛y •…y§ ˛õyÎ˚– ï˛y•z á%Ó Óí˛¸ çl§Ù!‹T ˆÌˆÏÜ˛ ˆSÈyê˛ lÙ%ly ˜ï˛!Ó˚ Ü˛Ó˚yÓ˚ ˆ«˛ˆÏe í˛z˛õˆÏÎyà# lÎ˚–

(ii) çl§Ù!‹TÓ˚ ÙˆÏôƒ ~Ü˛y!ôÜ˛ hflÏˆÏÓ˚Ó˚ í˛z˛õ!fli!ï˛ ÌyÜ˛ˆÏ° e&!ê˛ Óy !Óã%˛ƒ!ï˛ ̨ õ!Ó˚Ùyî Ó,!k˛ ̨ õyÎ˚ñ Ü˛yˆÏç•z ~Ó˚*˛õˆÏ«˛ˆÏe ~•z

˛õk˛!ï˛!ê˛ í˛z˛õˆÏÎyà# ÓˆÏ° !ÓˆÏÓ!ã˛ï˛ •Î˚ ly–

xlƒ!òˆÏÜ˛ ~•z ˛õk˛!ï˛Ó˚ x§%!Óôy=!° •° !l¡¨Ó˚*˛õ ≠

(i) Î!ò çl§Ù!‹TÓ˚ í z̨̨ õyòyl=!°Ó˚ ï˛y!°Ü˛yÎ˚ §yçy Ï̂lyÓ˚ !Ë˛!_ Ü˛y°y!hs˝Ü˛ •Î˚ ï˛y• Ï̂° lÙ%ly §%!fliï˛ ly • Ï̂Î˚ ̨õ!Ó˚Óï≈̨ l¢#°

•Î˚– Ê˛ˆÏ° lÙ%ly çl§Ù!‹TÓ˚ ã˛!Ó˚eˆÏÜ˛ §!ë˛Ü˛Ë˛yˆÏÓ ≤Ã!ï˛Ê˛!°ï˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ly–

(ii) ˆÎ Ï̂«˛ Ï̂e çl§Ù!‹TÓ˚ í z̨̨ õÓ˚ hflÏÓ˚!Ólƒy Ï̂§Ó˚ ≤ÃË˛yÓ Ìy Ï̂Ü˛ ̂ § Ï̂«˛ Ï̂e ~•z ̨õk˛!ï˛ Ï̂ï˛ lÙ%ly ̃ ï˛Ó˚# Ü˛Ó˚y • Ï̂° e&!ê˛ ÌyÜ˛yÓ˚

§Ω˛yÓly Ó,!k˛ ̨õyÎ˚–

(iii) ï˛y!°Ü˛y ̂ Ì Ï̂Ü˛ lÙ%lyÓ˚ í z̨̨ õyòyl=!° ôyÓ˚yÓy!•Ü˛ï˛y ÓçyÎ˚ ̂ Ó˚̂ Ïá !lÓ≈yã˛l Ü˛Ó˚y •Î˚– ~Ó˚*˛õ ≤Ã!ï˛!ê˛ í z̨̨ õyòy Ï̂lÓ˚ Ù Ï̂ôƒ

˛õyÌ≈Ü˛ƒ Óy xhs˝Ó˚ Î!ò á%Ó ̂ Ó¢# •Î˚ ï˛y•ˆÏ° lÙ%ly!ê˛ˆÏÜ˛ xyò¢≈ lÙ%ly Ó°y ÎyÎ˚ ly–

4.9 =FSÈ lÙ%lyÜ˛Ó˚î (Cluster Sampling)

=FSÈ lÙ%lyÜ˛Ó˚î Ï̂Ü˛ Ó‡hflÏÓ˚ lÙ%lyÜ˛Ó˚îG Ó°y •Î˚– Ü˛yÓ˚î ~•z ̨õk˛!ï˛ Ï̂ï˛ lÙ%ly x Ï̂lÜ˛=!° hflÏÓ˚ Óy ôy Į̈̂ õÓ˚ Ù Ï̂ôƒ !ò Ï̂Î˚ à Ï̂í ¸̨

í˛zˆÏë˛– Îál !Ó¢y° çl§Ù!‹T (Population) ̂ ÌˆÏÜ˛ lÙ%ly !lÓ≈yã˛ˆÏl ~•z ̨õk˛!ï˛Ó˚ Óƒy˛õÜ˛ ÓƒÓ•yÓ˚ ̂ òáy ÎyÎ˚– §yôyÓ˚îï˛

!ï˛l!ê˛ Óy ã˛yÓ˚!ê˛ ôy Į̈̂ õ Ó,•Í çl§Ù!‹T ̂ Ì Ï̂Ü˛ lÙ%ly!ê˛ ̃ ï˛!Ó˚ Ü˛Ó˚y •Î˚– ≤ÃÌÙ ôy Į̈̂ õ ôy Į̈̂ õ ≤ÃÌÙ ̂ ◊î#Ó˚ í z̨̨ õyòyl=!° !lÓ≈yã˛l
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Ü˛Ó˚y •Î˚ ~ÓÇ !mï˛#Î˚ ôy Į̈̂ õ ~•z í z̨̨ õyòyl=!°Ó˚ í z̨̨ õ!ÓË˛yà ̃ ï˛!Ó˚ Ü˛Ó˚y •Î˚ ~ÓÇ ï,̨ ï˛#Î˚ ôy Į̈̂ õ ≤ÃÌÙñ !mï˛#Î˚ G ï,̨ ï˛#Î˚ ̂ ◊î#Ó˚

í z̨̨ õyòyl=!° !l Ï̂Î˚ lÙ%ly ̃ ï˛!Ó˚ Ü˛Ó˚y •Î˚–

~•z ̨õk˛!ï˛!ê˛ xyl%̨ õy!ï˛Ü˛Ë˛y Ï̂Ó xlƒylƒ ̨õk˛!ï˛ x Į̈̂ õ«˛y ç!ê˛°– ~Ü˛!ê˛ í z̨òy•Ó˚̂ ÏîÓ˚ Ùyôƒ Ï̂Ù ̨õk˛!ï˛!ê˛ Óƒyáƒy Ü˛Ó˚̂ Ï°

ˆÓyV˛yÓ˚ §%!Óôy •Î˚– ôÓ˚y ÎyÜ‰̨  Ü˛!°Ü˛yï˛y !ÓŸª!Óòƒy° Ï̂Î˚Ó˚ xl%̂ ÏÙy!òï˛ Ü˛ Ï̂° Ï̂ç Î%_´ Ó˚̂ ÏÎ˚̂ ÏSÈ ~Ó˚*˛õ xôƒy˛õÜ˛ÈüÈxôƒy!˛õÜ˛y Ï̂òÓ˚

ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ 100 çˆÏlÓ˚ lÙ%ly !lÓ≈yã˛l Ü˛Ó˚ˆÏï˛ •ˆÏÓ ~ÓÇ !ÓŸª!Óòƒy°Î˚ ≤ÃÜ˛y!¢ï˛ xôƒy˛õÜ˛ÈüÈxôƒy!˛õÜ˛yˆÏòÓ˚ ï˛y!°Ü˛yÎ˚

100!ê˛ ̨õ,¤˛y Ó˚ˆÏÎ˚ˆÏSÈ ~ÓÇ ≤ÃˆÏï˛ƒÜ˛ ̨õ,¤˛yÎ˚ 20 çl xôƒy˛õÜ˛ÈüÈxôƒy!˛õÜ˛yˆÏòÓ˚ lyÙ ïÑ˛yˆÏòÓ˚ lyˆÏÙÓ˚ xyòƒ«˛Ó˚ (Alphabeti-

cally) xl%ÎyÎ˚# §yçy Ï̂ly Ó˚̂ ÏÎ˚̂ ÏSÈ– ~Ùï˛ xÓfliyÎ˚ 100!ê˛ ̨õ,¤˛y ̂ Ì Ï̂Ü˛ !lÓ˚̂ Į̈ õ«˛Ë˛y Ï̂Ó 20!ê˛ ̨ ˛õ,¤˛y ≤ÃÌ Ï̂Ù !lÓ≈yã˛l Ü˛Ó˚y •Î˚

~ÓÇ ̨õÓ˚Óï≈̨ # ̨õò Ï̂«˛ Į̈̂ õ ≤Ã!ï˛ ̨õ,¤˛y ̂ Ì Ï̂Ü˛ !lÓ˚̂ Į̈ õ«˛Ë˛y Ï̂Ó 5!ê˛ lyÙ !lÓ≈yã˛l Ü˛Ó˚y •Î˚– §%ï˛Ó˚yÇ 100!ê˛ ̨õ,¤˛y ̂ Ì Ï̂Ü˛ 20!ê˛ ̨õ,¤˛y

!lÓ≈yã˛l Ü˛Ó˚yÓ˚ çlƒ 1 ̂ Ì Ï̂Ü˛ 5 ~Ó˚ Ù Ï̂ôƒ ̂ Î ̂ Ü˛y Ï̂ly ~Ü˛!ê˛ §Çáƒy !lÓ≈yã˛l Ü˛Ó˚̂ Ïï˛ •Î˚– Ù Ï̂l Ü˛Ó˚y •° §Çáƒy!ê˛ 4, ï˛y• Ï̂°

!lÓ≈y!ã˛ï˛ ̨õ,¤˛y=!° • Ï̂Ó 4, 8, 12, 16...96 G 100– ~Ó˚̨ õÓ˚ !lÓ≈y!ã˛ï˛ ≤Ã!ï˛!ê˛ ̨õyï˛y ̂ Ì Ï̂Ü˛ !lÓ˚̂ Į̈ õ«˛Ë˛y Ï̂Ó 5!ê˛ lyÙ ̂ Ó Ï̂SÈ

ˆlGÎ˚y •ˆÏ° 100!ê˛Ó˚ ~Ü˛!ê˛ lÙ%ly ˜ï˛!Ó˚ •ˆÏÓ– §%ï˛Ó˚yÇ ~•z ˛õk˛!ï˛!ê˛ ≤ÃÜ,˛ï˛˛õˆÏ«˛ ï˛sf lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛ (Systemtic

sampling) G §Ó˚° !lÓ˚̂ Į̈ õ«˛ lÙ%lyÜ˛Ó˚î (Simple random sampling)ÈüÈ~Ó˚ §Ùß∫̂ ÏÎ˚ à Ï̂í ¸̨ í ẑ̨ Ïë˛ Ï̂SÈ–

ï˛ˆÏÓ ~•z ̨õk˛!ï˛Ó˚ ÓƒÓ•yÓ˚ á%Ó ̂ Ó!¢ •Î˚ ly– Ü˛yÓ˚î ̨õk˛!ï˛!ê˛ ÓƒÎ˚§yˆÏ˛õ«˛ ~ÓÇ lÙ%lyÜ˛Ó˚îÈüÈÓ!•Ë)≈˛ï˛ e&!ê˛Ó˚ (Non-

sampling error) í˛z˛õÓ˚ !lÎ˚sfî xyˆÏÓ˚y˛õ Ü˛Ó˚y ç!ê˛°–

4.10 §Ω˛yÓly•#l lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛§Ù)• (Non-Probability Sampling Methods)

§Ω˛yÓlyÎ%_´ lÙ%lyÜ˛Ó˚î ̨õk˛!ï˛ (Probability sampling method) §¡∫̂ Ï¶˛ çylyÓ˚ §y Ï̂Ì §y Ï̂Ì xyÙy Ï̂òÓ˚ §Ω˛yÓly•#l

lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛ (Non-probability sampling method) §¡∫ˆÏ¶˛G ôyÓ˚îy àˆÏí˛¸ ˆï˛y°y xyÓ¢ƒÜ˛– ≤ÃÜ,˛ï˛˛õˆÏ«˛

ˆÎ lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛ˆÏï˛ Ó,•Í çl§Ù!‹T (Population) ≤Ã!ï˛!ê˛ í˛z˛õyòyˆÏlÓ˚ lÙ%lyÎ˚ !lÓ≈yã˛l •GÎ˚yÓ˚ §Ùyl §Ω˛yÓly

ÌyˆÏÜ˛ ly ˆ§•z ˛õk˛!ï˛ˆÏÜ˛•z §yôyÓ˚îË˛yˆÏÓ §Ω˛yÓly•#l lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛ Ó°y •Î˚– ~•z ˛õk˛!ï˛ˆÏï˛ lÙ%lyÓ˚ í˛z˛õyòyl=!°

!lÓ˚̂ Į̈ õ«˛Ë˛y Ï̂Ó !lÓ≈yã˛l Ü˛Ó˚y •Î˚ ly– xlƒË˛y Ï̂Ó Ó°y ÎyÎ˚ ̂ Î lÙ%ly àë˛ Ï̂lÓ˚ ̂ «˛ Ï̂e !lÓ≈yã˛l ≤Ã!e´Î˚y xyÇ!¢Ü˛ ̨õSÈ®ÈüÈ!Ë˛!_Ü˛

xÌ≈yÍ !lÓ≈yã˛lÜ˛yÓ˚#Ó˚ Óƒ!_´àï˛ Ùï˛yÙï˛ G ˛õSÈ®ÈüÈx˛õSÈˆÏ®Ó˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚– xÌ≈yÍ !lÓ≈yã˛l ≤Ã!e´Î˚yÎ˚ ˆÜ˛yˆÏly

í˛z˛õyòyˆÏlÓ˚ xhs˝Ë%≈˛_´ •GÎ˚yÓ˚ Óƒy˛õyÓ˚!ê˛ §Ω˛yÓlyÓ˚ í˛z˛õÓ˚ Îï˛ê˛y ly !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ï˛yÓ˚ ˆã˛ˆÏÎ˚ !lÓ≈yã˛lÜ˛yÓ˚#Ó˚ Óƒ!_´àï˛

!Óã˛yÓ˚ˆÏÓyô G §%!ÓôyÈüÈx§%!ÓôyÓ˚ í˛z˛õÓ˚ ˆÓ¢# !lË≈˛Ó˚ Ü˛ˆÏÓ˚– ~Ó˚*˛õ lyÙÜ˛Ó˚î ˛õk˛!ï˛ˆÏÜ˛ !ï˛l!ê˛ Ë˛yˆÏà !ÓË˛_´ Ü˛Ó˚y ÎyÎ˚–

~=!° •°ÈüüüÈ

(i) !Óã˛yÓ˚!Ë˛!_Ü˛ Óy í ẑ̨ Ïj¢ƒ!Ë˛!_Ü˛ lÙ%lyÜ˛Ó˚î (Judgment or purposive sampling);
(ii) §%!ÓôyçlÜ˛ lÙ%lyÜ˛Ó˚î (Convenience samplint); ~ÓÇ

(iii) xÇ¢ lÙ%lyÜ˛Ó˚î (Quota sampling)–

(i) !Óã˛yÓ˚!Ë˛!_Ü˛ Óy í ẑ̨ Ïj¢ƒ!Ë˛!_Ü˛ lÙ%lyÜ˛Ó˚î (Judgment or purposive sampling) ≠

~•z ̨ õk˛!ï˛ˆÏï˛ Ó,•Í çl§Ù!‹T ̂ ÌˆÏÜ˛ lÙ%ly ̃ ï˛Ó˚#Ó˚ Óƒy˛õyÓ˚!ê˛ §¡õ)î≈Ë˛yˆÏÓ àˆÏÓ£ÏÜ˛Óy xl%§¶˛ylÜ˛yÓ˚# !Óã˛yÓ˚ !ÓˆÏÓã˛ly G

•zFSÈyÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ àˆÏí˛¸ í˛zˆÏë˛– Î!òG lÙ%ly àë˛lÜ˛yÓ˚# §ˆÏÓ≈y_ÙË˛yˆÏÓ ˆã˛‹Ty Ü˛ˆÏÓ˚ ÎyˆÏï˛ lÙ%ly!ê˛ §!ë˛Ü˛Ë˛yˆÏÓ

çl§Ù!‹TÓ˚ ≤Ã!ï˛!l!ôc Ü˛Ó˚̂ Ïï˛ ̨õy Ï̂Ó˚– ï˛Ìy!˛õ § Ï̂Ó≈y_Ù lÙ%ly àë˛ Ï̂lÓ˚ ̂ «˛ Ï̂e ï˛yÓ˚ !Óã˛yÓ˚ÈüÈ!Ó Ï̂Óã˛ly•z §Ó≈y!ôÜ˛ =Ó˚&c ̨õyÎ˚–

~•z ˛õk˛!ï˛ á%Ó•z í˛z˛õˆÏÎyà# ÓˆÏ° àîƒ •Î˚ Îál çl§Ù!‹T ˆÌˆÏÜ˛ á%Ó Ü˛Ù §ÇáƒÜ˛ í˛z˛õyòyl !lˆÏÎ˚ lÙ%ly ˜ï˛Ó˚#

Ü˛Ó˚ˆÏï˛ •Î˚– ~Ó˚*˛õˆÏ«˛ˆÏe Î!ò §Ó˚° !lÓ˚ˆÏ˛õ«˛ lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛ (Simple random sampling) xl%§Ó˚î Ü˛Ó˚y •Î˚

ï˛y•ˆÏ° ˆÜ˛yl =Ó˚&c˛õ)î≈ í˛z˛õyòyˆÏlÓ˚ lÙ%lyÎ˚ xhs˝Ë%≈˛_´ ly •GÎ˚yÓ˚ Óy Óyò ˛õí˛¸yÓ˚ §Ω˛yÓly ˆÌˆÏÜ˛•z ÎyÎ˚– ~Ó˚*˛õˆÏ«˛ˆÏe
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!Óã˛yÓ̊!Ë˛!_Ü˛ lÙ%lyÜ˛Ó̊î ̨õk˛!ï˛ ≤Ã̂ ÏÎ̊yà Ü˛Ó̊y • Ï̂° G•z =Ó̊&c˛õ)î≈ í z̨̨ õyòy Ï̂lÓ̊ lÙ%lyÎ̊ xhs˝Ë%≈̨ !Ü˛_´ §%!l!Ÿã˛Í •Î̊– í z̨òy•Ó̊îfl∫Ó̊*˛õñ

ôÓ˚y ÎyÜ˛ ~Ü˛!ê˛ ̂ Ü˛y¡õyl#Ó˚ Ü˛Ù≈# Ï̂òÓ˚ Ü˛yÎ≈Ü˛y!Ó˚ï˛y (Effectivess) !lÓ˚*˛õ Ï̂îÓ˚ çlƒ ̇  ̂ Ü˛y¡õyl#Ó˚ ̂ Ùyê˛ 100 çl Ü˛Ù≈#Ó˚

ˆÌˆÏÜ˛ !lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ 10 çl Ü˛Ù≈#ˆÏÜ˛ ˆÓˆÏSÈ !lˆÏÎ˚ ~Ü˛!ê˛ lÙ%ly ˜ï˛Ó˚# Ü˛Ó˚y •°– ~Ó˚*˛õ lÙ%lyÎ˚ •Î˚ˆÏï˛y ˆòáy ÎyˆÏÓ ˆÎ

ˆÜ˛y¡õyl#Ó˚ §Ó !ÓË˛yˆÏàÓ˚ ≤Ã!ï˛!l!ôc ˆl•zñ ~Ü˛!ê˛ Óy ò%!ê˛ !ÓË˛yˆÏàÓ˚ Ü˛Ù≈#ˆÏòÓ˚ !lˆÏÎ˚•z lÙ%ly!ê˛ àˆÏí˛¸ í˛zˆÏë˛ˆÏSÈ– §%ï˛Ó˚yÇ

ˆÜ˛y¡õyl# §ÙhflÏ Ü˛Ù≈# Ï̂òÓ˚ Ü˛yÎ≈Ü˛y!Ó˚ï˛y §¡∫̂ Ï¶˛ lÙ%lyÓ˚ Ê˛°yÊ˛° §!ë˛Ü˛ ôyÓ˚îy !ò Ï̂ï˛ ̨õy Ï̂Ó˚ ly– xlƒË˛y Ï̂Ó Ó°y ÎyÎ˚ ̂ Î G•z

lÙ%ly §Ù#«˛yÓ̊ Ê˛°yÊ˛° à Ï̂Ó£ÏîyÓ̊ í ẑ̨ Ïj¢ƒ §¡∫̂ Ï¶˛ §!ë˛Ü˛ ôyÓ̊îy !ò Ï̂ï˛ ÓƒÌ≈ •Î̊– xÓ¢ƒ Óƒ!_´àï˛ !Óã˛yÓ̊!Ë˛!_Ü˛ lÙ%lyÜ˛Ó̊îG

ÎÌyÎÌË˛x Ï̂Ó ≤Ã Ï̂Î˚yà Ü˛Ó˚y ly • Ï̂°G à Ï̂Ó£ÏîyÓ˚ í ẑ̨ Ïj¢ƒ Óƒy•ï˛ •Î˚– ~SÈyí ¸̨yG ~Ó˚*˛õ ̨õk˛!ï˛Ó˚ xlƒ ~Ü˛!ê˛ x§%!Óôy •° ̂ Î

lÙ%lyÓ˚ Ê˛°yÊ˛ Ï̂°Ó˚ !lË≈̨ Ó˚ï˛y Îyã˛y•z Ü˛Ó˚yÓ˚ ̂ Ü˛yl §%̂ ÏÎyà Ìy Ï̂Ü˛ ly–

ï˛Ìy!˛õ Îál ˆÜ˛yl çl§Ù!‹TÓ˚ xK˛yï˛ ã˛!Ó˚e Óy ˜Ó!¢‹Tƒ çylyÓ˚ çlƒ §Ù#«˛y Óy àˆÏÓ£Ïîy ã˛y°yˆÏly •Î˚ ï˛ál

çl§Ù!‹TˆÏÜ˛ ≤ÃÌˆÏÙ ˜Ó!¢‹Tƒ xl%§yˆÏÓ˚ Ü˛ï˛Ü˛=!° hflÏˆÏÓ˚ Ë˛yà Ü˛Ó˚y •Î˚ ~ÓÇ ≤Ã!ï˛!ê˛ hflÏÓ˚ ˆÌˆÏÜ˛ !Óã˛yÓ˚ÈüÈ!ÓˆÏÓã˛lyÓ˚ í˛z˛õÓ˚

!lË≈˛Ó˚ Ü˛ˆÏÓ˚ lÙ%lyÓ˚ í˛z˛õyòyl=!° ˆÓˆÏSÈ ˆlGÎ˚y •Î˚– ~Ó˚*˛õˆÏ«˛ˆÏe lÙ%ly!ê˛ xˆÏlÜ˛ ˆÓ!¢ ≤Ã!ï˛!l!ôcÙ)°Ü˛ •Î˚–

(ii) §%!ÓôyçlÜ˛ lÙ%lyÜ˛Ó̊î (Convenience samplint) ≠

Îál lÙ%ly !lÓ≈yã˛ˆÏl àˆÏÓ£ÏÜ˛ Óy xl%§¶˛ylÜ˛yÓ˚#Ó˚ §%!ÓôyÓ˚ í˛z˛õÓ˚ =Ó˚&c xyˆÏÓ˚y˛õ Ü˛Ó˚y •Î˚ ï˛ál ï˛yˆÏÜ˛ §%!ÓôyçlÜ˛

lÙ%lyÜ˛Ó˚î Ó°y •Î˚– ~Ó˚*˛õ lÙ%lyÜ˛Ó˚î ˆÎÙl Ú§Ω˛yÓlyÛÓ˚ !Ó£ÏÎ!ê˛ !ÓˆÏÓã˛ly Ü˛ˆÏÓ˚ ly ˆï˛Ù!l Óƒ!_´àï˛ !Óã˛yÓ˚ˆÏÓyˆÏôÓ˚

í˛z˛õÓ˚G !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ly– ˛õ!Ó˚ÓˆÏï≈˛ lÙ%ly!ê˛ !Ü˛Ë˛yˆÏÓ ˜ï˛!Ó˚ Ü˛Ó˚ˆÏ° àˆÏÓ£Ïîy ã˛y°yˆÏï˛ §Ó≈y!ôÜ˛ §%!Óôy •ˆÏÓ ï˛yÓ˚ í˛z˛õÓ˚

!lË≈˛Ó˚ Ü˛ˆÏÓ˚ ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚– Ü˛ï˛Ü˛=!° ˜ï˛!Ó˚ ï˛y!°Ü˛y ˆÎÙl ˆê˛!°ˆÏÊ˛yl í˛y•zˆÏÓ˚QÓ˚#ñ ày!í˛¸Ó˚ !lÓ¶˛l ï˛y!°Ü˛y ˆÌˆÏÜ˛

Îál ˆÜ˛yl lÙ%ly ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚ ï˛ál ï˛yˆÏÜ˛ §%!ÓôyçlÜ˛ lÙ%lyÜ˛Ó˚î Ó°y •Î˚– ~Ó˚*˛õ lÙ%lyÜ˛Ó˚ˆÏî Î!ò !lÓ˚ˆÏ˛õ«˛

lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ ï˛Ìy!˛õ ~ˆÏÜ˛ !lÓ˚ˆÏ˛õ«˛ Óy ˆVÑ˛yÜ˛•#l lÙ%lyÜ˛Ó˚î ÓˆÏ° ly– ~Ó˚*˛õ lÙ%lyÓ˚ xhs˝Ë%≈˛_´

í˛z˛õyòyl=!° Ü˛ál•z çl§Ù!‹TÓ˚ §!ë˛Ü˛Ë˛yˆÏÓ ≤Ã!ï˛!l!ôc Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚ ly– ̂ § Ü˛yÓ˚ˆÏî ~Ë˛yˆÏÓ ̃ ï˛!Ó˚ lÙ%ly ̨õ«˛˛õyï˛ò%‹T

(Biased) •Î˚ ~ÓÇ ˆÜ˛yˆÏlyË˛yˆÏÓ•z §ˆÏhs˝y£ÏçlÜ˛ ÓˆÏ° àîƒ •Î˚ ly– ï˛Ìy!˛õ ~•z ˛õk˛!ï˛ˆÏï˛ lÙ%ly ˜ï˛!Ó˚ Ü˛ï˛Ü˛=!°

Óƒ!ï˛e´Ù# ˆ«˛ˆÏe ˆÎÙlÈüüüÈˆÎˆÏ«˛ˆÏe çl§Ù!‹TÓ˚ §¡õ)î≈ ï˛Ìƒ ˛õyGÎ˚y ÎyÎ˚ lyñ lÙ%lyÓ˚ í˛z˛õyòy=!°ˆÏÜ˛ ˛õ!Ó˚‹ÒyÓ˚Ë˛yˆÏÓ

!ã˛!•´ï˛ Ü˛Ó˚y §Ω˛Ó •Î˚ ly ~ÓÇ ˆÎˆÏ«˛ˆÏe ˛õÓ˚#«˛yÙ)°Ü˛ àˆÏÓ£Ïîy (Pilot study) ã˛y°yˆÏly •Î˚–

(iii) xÇ¢ Óy Ë˛yà lÙ%lyÜ˛Ó˚î (Quota sampling) ≠

xÇ¢ Óy Ë˛yà lÙ%lyÜ˛Ó˚î hflÏÓ˚!Ë˛!_Ü˛ lÙ%lyÜ˛Ó˚î Ï̂Ü˛•z ~Ü˛!ê˛ !Ó Ï̂¢£Ï ôÓ˚l– ~•z ̨õk˛!ï˛ Ï̂ï˛ à Ï̂Ó£ÏîyÓ˚ xlÌ≈Î%ï˛ çl§Ù!‹TÓ˚

K˛yï˛ ã˛!Ó˚ˆÏeÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ !Ó!Ë˛ß¨ ˆ◊î#ˆÏï˛ !ÓË˛_´ Ü˛Ó˚y •Î˚– ~Ó˚˛õÓ˚ ~•z ≤Ã!ï˛!ê˛ ˆ◊î#Ó˚ xhs˝Ë%≈˛_´ í˛z˛õyòyl G

ˆÙyê˛ çl§Ù!‹TÓ˚ xhs˝Ë%≈˛_´ í˛z˛õyòyˆÏlÓ˚ ÙˆÏôƒ xl%˛õyï˛ ˆÓÓ˚ Ü˛Ó˚y •Î˚– ~Ó˚˛õÓ˚ xl%§¶˛ylÜ˛yÓ˚#ˆÏòÓ˚ òy!Î˚c Ë˛yà Ü˛ˆÏÓ˚

ˆòGÎ˚y •Î˚ xÌ≈yÍ ˆÜ˛yl‰ ˆÜ˛yl‰ ˆ◊î#Ó˚ ˆÜ˛yl‰ xÇˆÏ¢Ó˚ í˛z˛õÓ˚ ï˛yÓ˚y §Ù#«˛y ã˛y°yˆÏÓ– ~Ë˛yˆÏÓ §¡õ)î≈ çl§Ù!‹T ˆÌˆÏÜ˛

xyl%̨ õy!ï˛Ü˛Ë˛y Ï̂Ó ï˛Ìƒ §Çà,•#ï˛ •Î˚–

~•z ˛õk˛!ï˛Ó˚§%!Óôy •° ˆÎ çl§Ù!‹TÓ˚ ôÓ˚ˆÏlÓ˚ í˛z˛õyòy=!°ˆÏÜ˛ !lˆÏÎ˚ ~Ü˛ ~Ü˛!ê˛ hflÏÓ˚ àë˛l Ü˛Ó˚y •Î˚ ~ÓÇ hflÏÓ˚=!°

ˆÌˆÏÜ˛ ï˛Ìƒ§Ç@˝Ã• Ü˛Ó˚y •Î˚– ~Ó˚ Ê˛ˆÏ° §Çà,•#ï˛ ï˛Ìƒ çl§Ù!‹TˆÏÜ˛ ≤Ã!ï˛!l!ôc Ü˛Ó˚ˆÏï˛ xˆÏlÜ˛ê˛y•z §Ω˛Ó •Î˚ ~ÓÇ

àˆÏÓ£ÏîyÓ˚ ÓƒÎ˚G •…y§ ˛õyÎ˚– ï˛ˆÏÓ ~•z ˛õk˛!ï˛Ó˚ ≤Ãôyl x§%!Óôy •° ˆÎ çl§Ù!‹TÓ˚ hflÏÓ˚!ÓlƒyˆÏ§Ó˚ ˆ«˛ˆÏe lÙ%lyÜ˛yÓ˚#Ó˚

˛õ«˛˛õy!ï˛c (Biasness) ˆòáy ÎyÎ˚– ~SÈyí˛¸yG lÙ%ly !lÓ≈yã˛ˆÏl ˆÎˆÏ•ï%˛ !lÓ˚ˆÏ˛õ«˛ !lÓ≈yã˛l ˛õk˛!ï˛Ó˚ ≤ÃˆÏÎ˚xà âˆÏê˛ ly–

ï˛y•z ≤ÃyÆ Ê˛°yÊ˛ˆÏ°Ó˚ ÙˆÏôƒ Ë%˛°ÈüÈe&!ê˛Ó˚ ˛õ!Ó˚Ùyî ˛õ!Ó˚§ÇáƒylÙ)°Ü˛ ˛õk˛!ï˛ myÓ˚y !lô≈yÓ˚î Ü˛Ó˚y ÎyÎ˚ ly.–

4.11 lÙ%lyÜ˛Ó˚î ˛õk˛!ï˛ ÓƒÓ•yˆÏÓ˚Ó˚ ˆ«˛ˆÏe §yÓôylï˛y (Precautions in using Sampling

Methods)
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lÙ%lyÜ˛Ó̊ Ï̂ÙÓ̊ ̂ «˛ Ï̂e ̨õk˛!ï˛ !lÓ≈yã˛l ≤ÃÌÙ ̂ Î §yÓôylï˛y xÓ°¡∫l Ü˛Ó̊ Ï̂ï˛ •Î̊ ̂ §!ê˛ •° lÙ%ly!ê˛ ̂ Îl xÓ¢ƒ•z çl§Ù!‹T̂ ÏÜ˛

≤Ã!ï˛!l!ôc Ü˛Ó˚̂ Ïï˛ ̨õy Ï̂Ó˚– lÙ%ly!ê˛Ó˚ Ù Ï̂ôƒ Î!ò çl§Ù!‹TÓ˚ §Ü˛° ã˛!Ó˚̂ ÏeÓ˚ ≤ÃÜ˛y¢ ly â Ï̂ê˛ ï˛y• Ï̂° G•z lÙ%ly Ï̂Ü˛ ̨õ%̂ ÏÓ˚y˛õ%!Ó˚

≤Ã!ï˛!l!ôcÙ)°Ü˛ Ó°y ÎyÎ˚ lyñ Ü˛y Ï̂ç•z ~Ó˚*˛õ lÙ%ly ̂ Ì Ï̂Ü˛ ï˛Ìƒ §Ç@˝Ã• Ü˛ Ï̂Ó˚ à Ï̂Ó£Ïîy ã˛y°y Ï̂° í ẑ̨ Ïj¢ƒ !§k˛ •Î˚ ly– §%ï˛Ó˚yÇ

lÙ%ly Îy Ï̂ï˛ ̨õ«˛˛õyï˛ò%‹T ly • Ï̂Î˚ ̨õ Ï̂í ¸̨ ï˛yÓ˚ çlƒ à Ï̂Ó£ÏÜ˛ Ï̂Ü˛ !l¡¨!°!áï˛ §yÓôylï˛y xÓ°¡∫l Ü˛Ó˚̂ Ïï˛ •Î˚–

(1) ˆÎ Ï̂«˛ Ï̂e çl§Ù!‹T ̨õ!Ó̊Óï≈̨ l#Î̊ •Î̊ xÌ≈yÍ çl§Ù!‹TÓ̊ ã˛!Ó̊eàï˛ ̨õ!Ó̊Óï≈̨ l ≤ÃyÎ̊¢•z âê˛ Ï̂ï˛ Ìy Ï̂Ü˛ ̂ § Ï̂«˛ Ï̂e çl§Ù!‹TÓ̊

í˛z˛õÓ˚ §Ù#«˛y ~Ü˛!ê˛ !l!ò≈‹T §ÙÎ˚ xhs˝Ó˚ ÓyˆÏÓ˚ ÓyˆÏÓ˚ ã˛y°yˆÏï˛ •ˆÏÓ ~ÓÇ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚ˆÏï˛ •ˆÏyÓ– Ü˛yÓ˚î ÓyˆÏÓ˚ ÓyˆÏÓ˚

§Ù#«˛y ã˛y°y Ï̂° çl§Ù!‹TÓ˚ ã˛!Ó˚eàï˛ ̨õ!Ó˚Óï≈̨ l §¡∫̂ Ï¶˛G ôyÓ˚îy ̨õyGÎ˚y ÎyÎ˚–

(2) çl§Ù!‹T ̂ ÌˆÏÜ˛ ̂ Î lÙ%ly !lÓ≈yã˛l Ü˛Ó˚y •ˆÏÓ ï˛yÓ˚ xyÜ˛yÓ˚ ̂ Îl á%Ó ̂ SÈyê˛ ly •Î˚– Ü˛yÓ˚î Ó,•Í çl§Ù!‹T ̂ ÌˆÏÜ˛ Î!ò

ˆSÈyê˛ xyÜ˛yˆÏÓ˚Ó˚ lÙ%ly !lÓ≈yã˛l Ü˛Ó˚y •Î˚ ï˛y•ˆÏ° ï˛y çl§Ù!‹TˆÏÜ˛ §!ë˛Ü˛Ë˛yˆÏÓ ≤Ã!ï˛!l!ôc Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ly–

§%ï˛Ó˚yÇ lÙ%lyÓ˚ xyÜ˛yÓ˚ ~Ùl •ˆÏï˛ •ˆÏÓ ÎyˆÏï˛ çl§Ù!‹TÓ˚ §ÙhflÏ ã˛!Ó˚ˆÏeÓ˚ ≤ÃÜ˛y¢ ˛õyÎ˚– ~SÈyí˛¸yG lÙ%ly !lÓ≈yã˛l

ˆÎl í˛zˆÏj¢ƒ!Ë˛!_Ü˛ ly •Î˚– Ü˛yÓ˚î ~Ó˚*˛õˆÏ«˛ˆÏe lÙ%lyÓ˚ ˛õ«˛˛õyï˛ò%‹T •GÎ˚yÓ˚ §Ω˛yÓly Ó,!k˛ ˛õyÎ˚–

(3) Î!ò lÙ%lyÜ˛Ó˚ˆÏîÓ˚ ˆ«˛ˆÏe hflÏÓ˚!Ë˛!_Ü˛ ˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ ï˛y•ˆÏ°G !Ü˛v !lá%Ñï˛Ë˛yˆÏÓ hflÏÓ˚#Ü˛Ó˚îl#!ï˛ (Prin-
ciple of perfect stratification) xl%§Ó˚î Ü˛Ó˚y í˛z!ã˛ï˛ lÎ˚–

(4) í˛zÍ§ ï˛y!°Ü˛yÓ˚ xË˛yÓ Óy x§¡õ)î≈ ï˛y!°Ü˛y ˆÌˆÏÜ˛ lÙ%ly !lÓ≈yã˛l Ü˛Ó˚y •ˆÏ° ï˛y ˛õ«˛˛õyï˛ò%‹T •ˆÏÎ˚ ˛õˆÏí˛¸–

(5) Î!ò ï˛Ìƒ §Ç@˝Ã•Ü˛yÓ˚#ˆÏòÓ˚ lÙ%ly !lÓ≈yã˛ˆÏl fl∫yô#lï˛y ˆòGÎ˚y •Î˚ ~ÓÇ ˆÜ˛yˆÏly !l!ò≈‹T ày•zí˛°y•zl ˆòGÎ˚y ly •Î˚

ï˛y•ˆÏ° ï˛yÓ˚y ï˛yˆÏòÓ˚ §%!ÓôyÙï˛ lÙ%ly !lÓ≈yã˛l Ü˛ˆÏÓ˚– ~Ó˚*˛õˆÏ«˛ˆÏe lÙ%lyÓ˚ ˛õ«˛˛õyï˛•#l G ≤Ã!ï˛!l!ôcÙ)°Ü˛

•GÎ˚yÓ˚ §Ω˛yÓly •…y§ ˛õyÎ˚–

(6) ~SÈyí˛¸yG lÙ%lyÓ˚ í˛z˛õyòyl !lÓ≈yã˛ˆÏlÓ˚ ̨ õk˛!ï˛ ÎÌyÎÌ G í˛z˛õÎ%_´ ly •ˆÏ°G lÙ%ly ̨ õ«˛˛õyï˛ò%‹T •ˆÏÎ˚ ̨ õˆÏí˛¸– ç!ê˛°ñ

!Ó£ÏÙ≤ÃÜ,̨ !ï˛Ó˚ ~ÓÇ !Ó¢y° Óƒ!ÆÎ%_´ çl§Ù!‹T ̂ Ì Ï̂Ü˛ lÙ%ly ̃ ï˛Ó˚#Ó˚ ̂ «˛ Ï̂e !Ó Ï̂¢£Ï §yÓôlyï˛y xÓ°¡∫l Ü˛Ó˚̂ Ïï˛ •Î˚–

(7) §ÓˆÏ¢ˆÏ£Ï àˆÏÓ£ÏÜ˛ Óy §Ù#«˛Ü˛ˆÏÜ˛ §Ó§ÙÎ˚ ˆòáˆÏï˛ •ˆÏÓ ÎyˆÏï˛ lÙ%ly ˛õ«˛˛õyï˛¢)lƒ G çl§Ù!‹TÓ˚ §!ë˛Ü˛

≤Ã!ï˛!l!ôcÙ)°Ü˛ •Î˚–

4.12 lÙ%lyÜ˛Ó˚ˆÏîÓ˚ !lË≈˛Ó˚ˆÏÎyàƒï˛y (Sampling Reliability)

àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe lÙ%ly !lÓ≈yã˛ˆÏlÓ˚ ˆ«˛ˆÏe ò%!ê˛ í˛zˆÏj¢ƒ =Ó˚c ˛õyÎ˚– ~=!° •°ÈüüüÈ(i) lÙ%ly!ê˛ xÓ¢ƒ•z ˆVÑ˛yÜ˛¢)lƒ G

!lÓ˚ˆÏ˛õ«˛ •ˆÏÓ ~ÓÇ (ii) !lË≈˛Ó˚ˆÏÎyàƒ •ˆÏÓ– ~Ü˛!ê˛ lÙ%lyÓ˚ !lË≈˛Ó˚ˆÏÎyàƒï˛y ˆÎ§Ó !Ó£ÏˆÏÎ˚Ó˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ˆ§=!°

•° lÙ%lyÓ˚ xyÜ˛yÓ˚ñ à Ï̂Ó£ÏîyÓ˚ !Ó£Ï̂ ÏÎ˚Ó˚ §y Ï̂Ìñ §yÎ%çƒñ í z̨̨ õÎ%_´ï˛yñ çl§Ù!‹TÓ˚ ã˛!Ó˚e Ï̂Ü˛ §!ë˛Ü˛Ë˛y Ï̂Ó ≤ÃÜ˛y¢ Ü˛Ó˚yÓ˚ «˛Ùï˛y

•zï˛ƒy!ò §yôyÓ˚îï˛ !l¡¨!°!áï˛ !Ó£ÏÎ˚=!°Ó˚ !l!Ó˚̂ Ïá ~Ü˛!ê˛ lÙ%lyÓ˚ !lË≈̨ Ó˚̂ ÏÎyàƒï˛y !Óã˛yÓ˚ Ü˛Ó˚y •Î˚–

(i) lÙ%lyÓ˚ xyÜ˛yÓ˚ ≠ lÙ%lyÓ˚ çl§Ù!‹TÓ˚ ã˛!Ó˚eˆÏÜ˛ §!ë˛Ü˛Ë˛yˆÏÓ ≤ÃÜ˛y¢ Ü˛Ó˚yÓ˚ ̂ «˛ˆÏe lÙ%lyÓ˚ xyÜ˛yÓ˚ á%Ó•z =Ó˚&c˛õ)î≈–

§yôyÓ˚îË˛y Ï̂Ó ̂ òáy ÎyÎ˚ ï˛y Ï̂òÓ˚ Ù Ï̂ôƒ §Ó˚° §¡õÜ≈̨  !ÓòƒÙyl– lÙ%lyÓ˚ xyÜ˛yÓ˚ Îï˛ Óí ¸̨ • Ï̂Ó ï˛yÓ˚ Ù Ï̂ôƒ çl§Ù!‹T Ï̂Ü˛

≤Ã!ï˛!l!ôc Ü˛Ó˚yÓ˚ «˛Ùï˛y ï˛ï˛ ˆÓ¢# •ˆÏÓ– !Ó˛õÓ˚#ï˛e´ˆÏÙ lÙ%lyÓ˚ xyÜ˛yÓ˚ Îï˛ ˆSÈyê˛ •ˆÏÓ ï˛yÓ˚ !lË≈˛Ó˚ ˆÎyàƒï˛yG

ï˛ï˛ •…y§ ˛õyˆÏÓ– ˆ§çlƒ àˆÏÓ£ÏÜ˛ Óy §Ù#«˛Ü˛ˆÏÜ˛ xÓ¢ƒ•z ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ˆòáˆÏï˛ •ˆÏÓ ˆÎ !ÓK˛yl§¡øï˛Ë˛yˆÏÓ

§Ù#«˛y ã˛y°yˆÏlyÓ˚ çlƒ lÙ%ly!ê˛ í˛z˛õÎ%_´ !Ü˛ly–

(ii) lÙ%lyÓ˚ ≤Ã!ï˛!l!ôcÙ)°Ü˛ ã˛!Ó˚e ˛õÓ˚#«˛yÓ˚ ÙyôƒˆÏÙ ≠ lÙ%lyÓ˚ ≤Ã!ï˛!l!ôc Ü˛Ó˚yÓ˚ «˛Ùï˛y ˛õÓ˚#«˛yÓ˚ ÙyôƒˆÏÙ lÙ%lyÓ˚

!lË≈˛Ó˚ˆÏÎyàƒï˛y §¡∫ˆÏ¶˛ ôyÓ˚îy ˛õyGÎ˚y ÎyÎ˚– xÌ≈yÍ lÙ%ly çl§Ù!‹TÓ˚ ã˛!Ó˚e G ˜Ó!¢‹TƒˆÏÜ˛ Îï˛ ˆÓ¢# Ü˛ˆÏÓ˚ ≤ÃÜ˛y¢

Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓ ï˛yÓ˚ !lË≈˛Ó˚ˆÏÎyàƒï˛yG ï˛ï˛ ˆÓ!¢ •ˆÏÓ–
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(iii) ~Ü˛!ê˛ §Ùyhs˝Ó˚y° lÙ%ly ̃ ï˛!Ó˚Ó˚ ÙyôƒˆÏÙ ≠ lÙ%lyÓ˚ !lË≈˛Ó˚ˆÏÎyàƒï˛y ̨õÓ˚#«˛yÓ˚ çlƒ lÙ%lyÓ˚ §Ùyhs˝Ó˚y° x˛õÓ˚ ~Ü˛!ê˛

lÙ%ly ~Ü˛•z çl§Ù!‹T ˆÌˆÏÜ˛ ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚– §Ùyhs˝Ó˚y° lÙ%ly!ê˛Ó˚ !lË≈˛Ó˚ˆÏÎyàƒï˛y ˛õÓ˚#«˛yÓ˚ ˛õÓ˚ ≤ÃÌÙ lÙ%ly!ê˛

˛õÓ˚#«˛y Ü˛Ó˚y •Î˚– ò%!ê˛ lÙ%lyÓ˚ Ê˛°yÊ˛° ï%˛°ly Ü˛ˆÏÓ˚ í˛zË˛Î˚ lÙ%ly §¡∫ˆÏ¶˛ ˛õ!Ó˚‹ÒyÓ˚ ôyÓ˚îy ˛õyGÎ˚y ÎyÎ˚–

(iv) lÙ%lyÓ˚ §Ùò!¢≈ï˛y (Homogeneity) ≠ ˛õÓ˚#«˛yÓ˚ ÙyôƒˆÏÙ ≠ Ó,•Í çl§Ù!‹T ˆÌˆÏÜ˛ ˆÎ lÙ%ly ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚

ï˛yÓ˚ ÙˆÏôƒ çl§Ù!‹TÓ˚ §Ü˛° ã˛!Ó˚e•z ˛≤ÃÜ˛y¢ ˆ˛õˆÏï˛ •ˆÏÓ– ï˛y•z §Ùò!¢≈ï˛y ˛õÓ˚#«˛yÓ˚ ÙyôƒˆÏÙ ~Ü˛!ê˛ lÙ%lyÓ˚

!lË≈˛Ó˚ˆÏÎyàƒï˛y Îyã˛y•z Ü˛Ó˚y ÎyÎ˚–

(v) !lÓ˚ˆÏ˛õ«˛ !lÓ≈yã˛l ≠ Ó,•Í çl§Ù!‹T ˆÌˆÏÜ˛ lÙ%ly ~ÙlË˛yˆÏÓ ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ •ˆÏÓ ÎyˆÏï˛ lÙ%lyÓ˚ í˛z˛õyòy=!°

!lÓ≈yã˛ˆÏl ˆÜ˛yl ˛õ«˛˛õyï˛ Óy ˆVÑ˛yÜ˛ ly ÌyˆÏÜ˛– !lÓ˚ˆÏ˛õ«˛ !lÓ≈yã˛l ˛õk˛!ï˛ˆÏï˛ lÙ%ly !lÓ≈yã˛l Ü˛Ó˚y •ˆÏ° ï˛y xˆÏlÜ˛

ˆÓ¢# !lË≈˛Ó˚ˆÏÎyàƒ •Î˚–

(vi) ≤Ãôyl lÙ%ly ˆÌˆÏÜ˛ lÙ%ly ˜ï˛Ó˚#Ó˚ ÙyôƒˆÏÙ ≠ ~!ê˛ •° lÙ%ly ˆÌˆÏÜ˛ lÙ%ly ˜ï˛!Ó˚ Ü˛Ó˚y– xˆÏlÜ˛§ÙÎ˚ lÙ%lyÓ˚

!lË≈˛Ó˚ˆÏÎyàƒï˛y ˛õ!Ó˚Ùy˛õ Ü˛Ó˚yÓ˚ çlƒ lÙ%ly ˆÌˆÏÜ˛ xyˆÏÓ˚y ~Ü˛!ê˛ lÙ%ly ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚– ~Ó˚˛õÓ˚ ~•z lÙ%ly!ê˛ á%Ó•z

≤Ãàyì˛¸Ë˛yˆÏÓ ̨õÓ˚#«˛y Ü˛Ó˚y •Î˚ ~ÓÇ ≤ÃyÆ Ê˛°yÊ˛ˆÏ°Ó˚ §yˆÏÌ Ù)° lÙ%lyÓ˚ Ê˛°yÊ˛ˆÏ°Ó˚ ï%˛°ly Ü˛Ó˚y •Î˚– ~Ó˚ Ê˛ˆÏ° Ù)°

lÙ%lyÓ˚ ˆÜ˛yˆÏly Ë%˛°ÈüÈe&!ê˛Ó˚ ÌyÜ˛ˆÏ° ï˛y !lÓ˚*˛õî Ü˛Ó˚y §Ω˛Ó •Î˚–

4.13 lÙ%lyàï˛ G lÙ%ly Ó!•Ë)≈˛ï˛ e&!ê˛ (Sampling and Non-Sampling Errors)

˛õ!Ó˚§ÇáƒyÙ)°Ü˛ xl%§¶˛y Ï̂lÓ˚ ̂ «˛ Ï̂e xÌ≈yÍ í z̨̨ õy_ §Ç@˝Ã•ñ ≤Ã!e´Î˚yÜ˛Ó˚î G !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ ̂ «˛ Ï̂e ̂ Î Ë%̨ ° Óy e&!ê˛ §yôyÓ˚îË˛y Ï̂Ó

ˆòáy ÎyÎ˚ ï˛yˆÏòÓ˚ ò%!ê˛ Ë˛yˆÏà !ÓË˛_´ Ü˛Ó˚y •Î˚– ~=!° •°ÈüüüÈ(1) lÙ%lyàï˛ e&!ê˛ Óy Ë%˛° (Non-smapling errors)

~ÓÇ (2) lÙ%ly Ó!•Ë)≈˛ï˛ e&!ê˛ Óy Ë%˛° (Sampling erros) !lˆÏã˛ ~ˆÏòÓ˚ §¡∫ˆÏ¶˛ xyˆÏ°yã˛ly Ü˛Ó˚y •°–

(1) lÙ%lyÜ˛Ó˚îç!lï˛ Ë%˛° Óy e&!ê˛ (Sampling errors) ≠ lÙ%lyÓ˚ ÙyôƒˆÏÙ §Ù#«˛yÎ˚ Ó,•Í çl§Ù!‹TÓ˚ ~Ü˛!ê˛ ̂ SÈyê˛

xÇˆÏ¢Ó˚ í˛z˛õÓ˚ §Ù#«˛y ã˛y°yˆÏly •Î˚– Ü˛yˆÏç•z lÙ%ly ˆÌˆÏÜ˛ ≤ÃyÆ Ê˛°yÊ˛ˆÏ°Ó˚ §yˆÏÌ Ù)° çl§Ù!‹TÓ˚ Ê˛°yÊ˛ˆÏ°Ó˚

ÙˆÏôƒ x“!ÓhflÏÓ˚ ˛õyÌ≈Ü˛ƒ ÌyÜ˛y á%Ó•z fl∫yË˛y!ÓÜ˛ Óƒy˛õyÓ˚– ~Ùl!Ü˛ ~Ü˛•z çl§Ù!‹T ˆÌˆÏÜ˛ ~Ü˛y!ôÜ˛ lÙ%ly !lÓ≈yã˛l

Ü˛Ó˚y •Î˚ G ï˛yˆÏòÓ˚ í˛z˛õÓ˚ §Ù#«˛y ã˛y°yˆÏly •Î˚ ï˛y•ˆÏ°G ≤ÃyÆ ≤Ã!ï˛!ê˛ lÙ%lyÓ˚ Ê˛°yÊ˛ˆÏ°Ó˚ ÙˆÏôƒ x“!ÓhflÏÓ˚ !Óã%˛ƒ!ï˛

ˆòáy ÎyÎ˚– ~Ùl!Ü˛ lÙ%ly=!° Î!ò !lÓ˚ˆÏ˛õ«˛Ë˛yˆÏÓ !lÓ≈yã˛l Ü˛Ó˚y •Î˚ ï˛y•ˆÏ°G Ê˛°yÊ˛ˆÏ°Ó˚ ÙˆÏôƒ ~•z !Óã%˛ƒ!ï˛

ˆòáy ÎyÎ˚– ~•z !Óã%˛ƒ!ï˛ Óy ˛õyÌ≈Ü˛ƒˆÏÜ˛•z Ë%˛° Óy e&!ê˛ Ó°y •Î˚ ~ÓÇ lÙ%lyÜ˛Ó˚ˆÏîÓ˚ çlƒ•z ~•z e&!ê˛ Óy Ë%˛ˆÏ°Ó˚ í˛zqÓ

•Î˚ ÓˆÏ° ~Ó˚*˛õ Ë%˛°ˆÏÜ˛ lÙ%lyàï˛ Óy lÙ%lyÜ˛Ó˚îç!lï˛ Ë%˛° ÓˆÏ° àîƒ Ü˛Ó˚y •Î˚– ˆÎ§Ó Ü˛yÓ˚ˆÏî lÙ%lyÜ˛Ó˚îç!lï˛

Ë%˛ˆÏ°Ó˚ í˛zqÓ âˆÏê˛ ̂ §=!° !lˆÏã˛ ï%˛ˆÏ° ôÓ˚y •°–

(i) lÙ%ly !lÓ≈yã˛ Ï̂l e&!ê˛ ≠ í ẑ̨ Ïj¢ƒÙ)°Ü˛ lÙ%ly !lÓ≈yã˛l Ü˛ál•z !lÓ˚̂ Į̈ õ«˛ •Î˚ ly– Ü˛y Ï̂ç•z ~Ó˚*˛õ Ï̂«˛ Ï̂e e&!ê˛ Óy Ë%̨ Ï̂°Ó˚

í z̨qÓ •Î̊– lÙ%lyÜ˛yÓ̊# Î!ò í ẑ̨ Ïj¢ƒ ≤Ã Ï̂îy!òï˛Ë˛y Ï̂Ó lÙ%lyÓ̊ í z̨̨ õyòyl=!° Ï̂Ü˛ !lÓ≈yã˛l Ü˛ Ï̂Ó̊ ï˛y• Ï̂° lÙ%ly!ê˛ ̨õ«˛˛õyï˛ò%‹T

• Ï̂Î˚ ̨õ Ï̂í ¸̨– lÙ%ly !lÓ≈yã˛l Îï˛ê˛y x§Çà!ë˛ï˛Ë˛y Ï̂Ó • Ï̂Ó lÙ%lyÓ˚ e&!ê˛ Óy Ë%̨ ° •GÎ˚xÓ˚ §Ω˛yÓly ï˛ï˛ Ó,!k˛ ̨õyÎ˚–

(ii) x§¡õ)î≈ xl%§¶˛yl ≠ Î!ò lÙ%lyÓ̊ xhs˝Ë%≈̨ _´ §Ó í z̨̨ õyòyl=!°Ó̊ í z̨̨ õÓ̊ xl%§¶˛yl ly ã˛y°y Ï̂ly •Î̊ xÌ≈yÍ !Ü˛S%È í z̨̨ õyòyl Ï̂Ü˛

xl%§¶˛y Ï̂lÓ˚ Óy•ẑ ÏÓ˚ Ó˚yáy •Î˚ ï˛y• Ï̂° ≤ÃyÆ ï˛Ìƒ ̨õ«˛˛õyï˛ò%‹T • Ï̂Î˚ ̨õ Ï̂í ¸̨– ~Ó˚*˛õ xÓfliyÓ˚ §,!‹T •Î˚ Îál xl%§¶˛y Ï̂lÓ˚

Ü˛y Ï̂ç ≤ÃŸ¿yÓ°# ̨õk˛!ï˛Ó˚ (questionnaire method) ≤Ã Ï̂Î˚yà â Ï̂ê˛– §yôyÓ˚îï˛ ̂ òáy ÎyÎ˚ ~Ó˚*˛õ ̂ «˛ Ï̂e ≤ÃŸ¿yÓ°#Ó˚

§ÙhflÏ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ í˛z_Ó˚òyï˛y ̂ òÎ˚ ly Óy lÙ%lyÓ˚ xhs˝Ë%≈˛_´ §Ü˛° Óƒ!_´Ó˚ Ü˛ySÈ ̂ ÌˆÏÜ˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y •Î˚ ly–

(iii) í z̨̨ õy_ §Ç@˝Ã Ï̂•Ó˚ ̂ «˛ Ï̂e e&!ê˛ ≠ Îál lÙ%ly ̂ Ì Ï̂Ü˛ í z̨̨ õy_ Óy ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y •Î˚ ï˛ál ~•z í z̨̨ õy_ §Ç@˝Ã• ̨õk˛!ï˛Ó˚
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Ù Ï̂ôƒ ̂ Ü˛yl e&!ê˛ ÌyÜ˛ Ï̂° ï˛yÓ˚ ≤Ã!ï˛Ê˛°l §yÙ!@˝ÃÜ˛ ≤Ã!e´Î˚yÓ˚ í z̨̨ õÓ˚ ̨õ Ï̂í ¸̨– ̂ Î§Ó Ü˛yÓ˚̂ Ïî ï˛Ìƒ §Ç@˝Ã Ï̂• e&!ê˛ ̂ òáy ÎyÎ˚

ˆ§=!° •° !l¡¨Ó˚*˛õÈüüüÈ

(a) ï˛Ìƒ §Ç@˝Ã•Ü˛yÓ˚# Î!ò ï˛Ìƒ §Ç@˝ÃˆÏ• Îb¢#° ly •Î˚ ï˛y•ˆÏ° §Çà,•#ï˛ ï˛Ìƒ e&!ê˛•#l •Î˚ ly– ˆÎÙl ï˛Ìƒ

§Ç@˝Ã•Ü˛yÓ˚# Î!ò §!ë˛Ü˛Ë˛yˆÏÓ ≤ÃŸ¿ ly Ü˛ˆÏÓ˚ Óy í˛z_Ó˚ §!ë˛Ü˛Ë˛yˆÏÓ !°!˛õÓk˛ ly Ü˛ˆÏÓ˚ ï˛y•ˆÏ° ï˛ˆÏÌƒÓ˚ ÙˆÏôƒ e&!ê˛

ˆòáy ˆòÎ˚–

(b) í˛z_Ó˚òyï˛yÓ˚ í˛z_Ó˚ ≤ÃòyˆÏlÓ˚ ˆ«˛ˆÏe K˛yˆÏlÓ˚ xË˛yÓ ÌyÜ˛ˆÏ° ≤Ãò_ í˛z_Ó˚ §!ë˛Ü˛ G ÎÌyÎÌ •Î˚ ly–

(c) Î!ò ≤ÃŸ¿yÓ°#!ê˛ á%Ó ò%Ó≈° •Î˚ xÌ≈yÍ Ë˛y°Ë˛yˆÏÓ ˜ï˛Ó˚# Ü˛Ó˚y ly •Î˚–

(d) ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˆ«˛ˆÏe xl%ˆÏÙy!òï˛ ˛õk˛!ï˛ SÈyí˛¸y xlƒ ˆÜ˛yˆÏly ˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •ˆÏ°–

(iv) ˛õ!Ó˚Óï≈˛ ≠ lÙ%lyÓ˚ xhs˝Ë%≈˛_´ ˆÜ˛yˆÏly í˛z˛õyòyl Óy Óƒ!_´ˆÏÜ˛ Î!ò ˛õyGÎ˚y ly ÎyÎ˚ ï˛y•ˆÏ° ï˛Ìƒ§Ç@˝Ã•Ü˛yÓ˚# lÙ%lyÓ˚

xhs˝Ë%≈˛_´ ˆÜ˛yˆÏly ˛õ!Ó˚Óï≈˛ Óƒ!_´ Óy í˛z˛õyòyˆÏlÓ˚ ˆÌˆÏÜ˛ ï˛Ìƒ§Ç@˝Ã• Ü˛ˆÏÓ˚– ~Ó˚ Ê˛ˆÏ° lÙ%lyÓ˚ ˛õ!Ó˚Óï≈˛ ˛õ«˛˛õyˆÏï˛Ó˚

í˛zqÓ •Î˚ ~ÓÇ Ê˛°yÊ˛° §!ë˛Ü˛ •Î˚ ly–

(v) e&!ê˛˛õ)î≈ !ÓˆÏŸ’£Ïî ≠ ≤ÃyÆ ï˛Ìƒ Óy í˛z˛õy_=!°ˆÏÜ˛ !ÓˆÏŸ’£Ïî G Óƒyáƒy Ü˛Ó˚yÓ˚ ÙyôƒˆÏÙ àˆÏÓ£ÏîyÓ˚ !§k˛yˆÏhs˝ í˛z˛õl#ï˛

•GÎ˚y ÎyÎ˚– !Ü˛v ï˛Ìƒ Óy í˛z˛õy_ !ÓˆÏŸ’£ÏˆÏî Î!ò e&!ê˛˛õ)î≈ •Î˚ ï˛y•ˆÏ°G lÙ%lyÜ˛Ó˚î e&!ê˛Ó˚ (Sampling error)

í˛zqÓ âˆÏê˛–

í˛z˛õˆÏÓ˚Ó˚ xyˆÏ°yã˛ly ˆÌˆÏÜ˛ ˆòáy ÎyÎ˚ ˆÎ ï˛Ìƒ §Ç@˝Ã•Ü˛yÓ˚# ~ÓÇ í˛z_Ó˚òyï˛y Óy ï˛Ìƒ≤ÃòylÜ˛yÓ˚#Ó˚ ˛õ«˛˛õyï˛Ù)°Ü˛

xyã˛Ó˚î !Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ e&!ê˛Ó˚ çß√ ˆòÎ˚– ï˛ˆÏÓ xˆÏlÜ˛ §ÙÎ˚ ï˛Ìƒ§Ç@˝Ã•Ü˛yÓ˚# Óy í˛z_Ó˚òyï˛yÓ˚ ˆÜ˛yˆÏly e&!ê˛ ly ÌyÜ˛y

§ˆÏ_¥G fl∫yË˛y!ÓÜ˛ Ü˛yÓ˚ˆÏî Óy ò%â≈ê˛lyç!lï˛ Ü˛yÓ˚ˆÏîG !Ü˛S%È e&!ê˛Ó˚ í˛zqÓ âˆÏê˛– ~ ôÓ˚ˆÏlÓ˚ e&!ê˛ˆÏÜ˛ ˛õ«˛˛õyï˛•#l e&!ê˛

(Unleiased error) Ó°y •Î˚ ~ÓÇ ~ ôÓ˚ˆÏlÓ˚ e&!ê˛ xˆÏlÜ˛yÇˆÏ¢ ̨õyÓ˚flõ!Ó˚Ü˛ !e´Î˚yÎ˚ xÓ°%Æ (Set off) •ˆÏÎ˚ ÎyÎ˚ ~ÓÇ

àˆÏÓ£ÏîyÓ˚ Ê˛°yÊ˛°ˆÏÜ˛ !ÓˆÏ¢£Ï ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ ly–

(2) lÙ%ly Ó!•Ë)≈˛ï˛ e&!ê˛ (Non-sampling Errors) ≠ lÙ%lyÜ˛Ó˚ˆÏîÓ˚ ˆ«˛ˆÏe ˆÜ˛yˆÏly e&!ê˛ Óy Ë%˛° ly ÌyÜ˛ˆÏ°•z

Ó°y ÎyÎ˚ ly ̂ Î àˆÏÓ£ÏîyÓ˚ Óy §Ù#«˛y ̨õ%ˆÏÓ˚y˛õ%!Ó˚ e&!ê˛Ù%_´ñ Ó›ï˛/ àˆÏÓ£ÏîyÓ˚ !Ó!Ë˛ß¨ ̨õÎ≈yˆÏÎ˚•z ̂ ÎÙlÈüüüÈï˛Ìƒ§Ç@˝Ã•ñ

ï˛Ìƒ≤Ã!e´Î˚yÜ˛Ó˚î G ï˛Ìƒ!ÓˆÏŸ’£Ïî •zï˛ƒy!òÓ˚ §ÙÎ˚ e&!ê˛Ó˚ í˛zqÓ âê˛ˆÏï˛ ˛õyˆÏÓ˚– §%ï˛Ó˚yÇ lÙ%lyÜ˛Ó˚ˆÏîÓ˚ ˆ«˛ˆÏe e&!ê˛

SÈyí˛¸yG !l¡¨!°!áï˛ e&!ê˛=!°Ó˚ í˛zqÓ âê˛ˆÏï˛ ̨õyˆÏÓ˚ ~ÓÇ ~=!°ˆÏÜ˛ lÙ%lyÈüÈÓ!•Ë)≈˛ï˛ e&!ê˛ ÓˆÏ°– ~=!° •°ÈüüüÈ

(i) à Ï̂Ó£ÏîyÓ˚ §Ù§ƒy §¡õ!Ü≈̨ ï˛ Ë%̨ ° Óƒyáƒy G Ë%̨ ° ̨õ!Ó˚Ü˛“ly–

(ii) àˆÏÓ£Ïîy ã˛y°yˆÏlyÓ˚ çlƒ ̂ Î çl§Ù!‹TˆÏÜ˛ !lÓ≈y!ã˛ï˛ Ü˛Ó˚y •Î˚ ̂ §•z !lÓ≈yã˛l Î!ò Ë%˛° ÌyˆÏÜ˛ ï˛y•ˆÏ° àˆÏÓ£ÏîyÓ˚

e&!ê˛Ó˚ í˛zqÓ •Î˚–

(iii) x§¡õ)î≈ G e&!ê˛˛õ)Óî≈ ≤ÃŸ¿yÓ°#Ó˚ (Qeustionnaire) ÙyôƒˆÏÙ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y •ˆÏ° x§¡õ)î≈ G Ë%˛° ï˛Ìƒ

˛õyGÎ˚yÓ˚ ÎˆÏÌ‹T §Ω˛yÓly ÌyˆÏÜ˛–

(iv) ï˛Ìƒ í˛z˛õy_ §Ç@˝ÃˆÏ•Ó˚ ˆ«˛ˆÏe Ë%˛° ˛õk˛!ï˛Ó˚ ÓƒÓ•yÓ˚–

(v) ï˛Ìƒ §Ç@˝Ã•Ü˛yÓ˚# Î!ò x§Ç°@¿ G Ë%˛° ï˛Ìƒ §Ç@˝Ã• Ü˛ˆÏÓ˚–

(vi) ≤Ã!ï˛ˆÏÓòl ÓƒÓ•yÓ˚Ü˛yÓ˚#Ó˚ Óƒ!_´àï˛ ˆVÑ˛yÜ˛ Óy ˛õ«˛˛õyï˛–

(vii) àˆÏÓ£ÏîyÓ˚ xhs˝Ë%≈˛_´ ã˛°Ü˛=!° (Variables) §¡õˆÏÜ≈˛ §!ë˛Ü˛ K˛yˆÏlÓ˚ xË˛yÓ–

(viii) ≤ÃÜ,˛ï˛ §ÇáƒyÓ˚ ˛õ!Ó˚ÓˆÏï≈˛ àí˛¸ §ÇáƒyÓ˚ x˛õÓƒÓ•yÓ˚–

(ix) àˆÏÓ£ÏîyÓ˚ ã˛y°yˆÏlyÓ˚ çlƒ Ë%˛° ˛õk˛!ï˛Ó˚ ÓƒÓ•yÓ˚–
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(x) à Ï̂Ó£ÏîyÓ˚ ̂ «˛ Ï̂e ̂ Î§Ó ̨õ!Ó˚Ùy˛õ ̨õk˛!ï˛ ÓƒÓ•*ï˛ •Î˚ ï˛y Ï̂òÓ˚ Ù Ï̂ôƒ Î!ò ̂ Ü˛y Ï̂ly à°ò Ìy Ï̂Ü˛–

í˛z˛õˆÏÓ˚Ó˚ Ü˛yÓ˚î=!° SÈyí˛¸yG lÙ%lyÈüÈÓ!•Ë)≈˛ï˛ e&!ê˛ xyˆÏÓ˚y !Ü˛S%È Ü˛yÓ˚î ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– ï˛ˆÏÓ í˛z˛õˆÏÓ˚Ó˚ Ü˛yÓ˚î=!° ò)Ó˚

Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏ° àˆÏÓ£Ïîy xˆÏlÜ˛yÇˆÏ¢•z e&!ê˛•#l Ü˛Ó˚y §Ω˛Ó •Î˚–

xl%¢#°l# (Exercise) ≠

1. lÙ%lyÜ˛Ó˚ˆÏîÓ˚ xÌ≈ G =Ó˚&c Óƒyáƒy Ü˛Ó˚&l–

2. ~ˆÏ«˛ˆÏe xl%§,ï˛ !lÎ˚ÙyÓ°#=!° Ü˛#⁄

3. lÙ%lyã˛Î˚ˆÏlÓ˚ Ù)° ˛õk˛!ï˛=!° Óƒyáƒy Ü˛Ó˚&l–

4.14 í˛z˛õy_ Óy ï˛Ìƒ §Ç@˝Ã• (Data Collection)

àˆÏÓ£ÏÙy •° xK˛yï˛ ˆÜ˛yl !Ó£ÏÎ˚ Óy §Ù§ƒy §¡õ!Ü≈˛ï˛ ˜ÓK˛y!lÜ˛ xl%§¶˛yl– àˆÏÓ£ÏîyÓ˚ °ˆÏ«˛ƒ ˆ˛õÑÔSÈyˆÏlyÓ˚ çlƒ í˛z˛õy_

Óy ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y xï˛ƒhs˝ =Ó˚&c˛õ)î≈ ~ÓÇ ~ˆÏÜ˛ àˆÏÓ£ÏîyÓ˚ Ù)° Ü˛yç !•§yˆÏÓ àîƒ Ü˛Ó˚y •Î˚– Ü˛yÓ˚î §Çà,•#ï˛ ï˛Ìƒ

≤Ã!e´Î˚yÜ˛Ó˚î G !ÓˆÏŸ’£ÏˆÏîÓ˚ ÙyôƒˆÏÙ•z !§k˛yˆÏhs˝ ˆ˛õÑÔSÈyˆÏly §Ω˛Ó •Î˚– àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ò%ÛôÓ˚ˆÏîÓ˚ í˛z˛õy_ Óy ï˛Ìƒ §Ç@˝Ã•

Ü˛Ó˚y •Î˚– ~=!° •°ÈüüüÈ(1) ≤ÃyÌ!ÙÜ˛ Óy ≤Ãï˛ƒ«˛ í z̨̨ õy_ Óy ï˛Ìƒ ~ÓÇ (2) Ùyôƒ!ÙÜ˛ Óy ˛õˆÏÓ˚y«˛ í˛z˛õy_ Óy ï˛Ìƒ– !lˆÏã˛

~ˆÏòÓ˚ §¡∫ˆÏ¶˛ xyˆÏ°yã˛ly Ü˛Ó˚y •°–

ï˛Ìƒ §Ç@˝Ã Ï̂•Ó̊ ôÓ̊î ≠

≤ÃyÌ!ÙÜ˛ í˛z˛õy_ Óy ï˛Ìƒ (Primary Data) ≠

àˆÏÓ£ÏˆÏÜ˛Ó˚ myÓ˚y §Çà,•#ï˛ G !°!˛õÓk˛ ï˛ÌƒˆÏÜ˛ ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ Óy ≤Ãï˛ƒ«˛ ï˛Ìƒ ÓˆÏ° ~ôÓ˚ˆÏlÓ˚ ï˛Ìƒ §Ó˚y§!Ó˚ Ùyl%ˆÏ£ÏÓ˚

Ü˛ySÈ ˆÌˆÏÜ˛ §Çà,•#ï˛ •ˆÏÎ˚ ÌyˆÏÜ˛ ~ÓÇ ï˛Ìƒ §Ç@˝Ã• ˛õk˛!ï˛ ï˛y!_¥Ü˛ ò,!‹TË˛!D §yˆÏ˛õˆÏ«˛ (Theoretical perspective)

!Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ •ˆÏÎ˚ ÌyˆÏÜ˛– ˆÜ˛yë˛yÓ˚# (C. R. Kothari) ïÑ˛yÓ˚ Research Methodology-Methods and Tech-

niques @˝ÃˆÏsi ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ §¡∫¶˛ ÓˆÏ°ˆÏSÈl ˆÎ§Ó ï˛Ìƒ lï%˛lË˛yˆÏÓ G ≤ÃyÌ!ÙÜ˛ÓË˛yˆÏÓ §Ç@˝Ã• Ü˛Ó˚y •Î˚ ~ÓÇ ÎyˆÏòÓ˚

ÙˆÏôƒ ã˛!Ó˚ˆÏeÓ˚ ˆÙÔ!°Ü˛c Óï≈˛Ùyl ÌyˆÏÜ˛ ˆ§=!°•z •° ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ (“The primary data are those which are

collected afresh and for the first time, and thus happens to be original in character”.) Ó›ï˛/ ï˛Ìƒ

•° àˆÏÓ£ÏîyÓ˚ ÜÑ˛yã˛yÙy° fl∫Ó˚*˛õ– §Çà,•#ï˛ ï˛Ìƒ ≤ÃˆÏÎ˚yçlÙï˛ §ÇÎ%_´ G §Çà!ë˛ï˛ Ü˛Ó˚y ÎyÎ˚– àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ≤ÃyÌ!ÙÜ˛

ï˛Ìƒ ̂ ÌˆÏÜ˛ ̂ Î§Ó §%!Óôy ̨õyGÎ˚y ÎyÎ˚ ̂ §=!° •° !l¡¨Ó˚*˛õ ≠

(i) ≤ÃyÌ!ÙÜ˛ í˛z˛õy_y Óy ï˛Ìƒ §ï˛ï˛•z !lË%≈˛° ~ÓÇ !lË≈˛Ó˚ˆÏÎyàƒ •Î˚– Ü˛yÓ˚î ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ §Ó§ÙÎ˚•z xÜ,˛!eÙ í˛zÍ§

ˆÌˆÏÜ˛ §Ç@˝Ã• Ü˛Ó˚y •Î˚–

(ii) ÓƒÓ•yÓ˚Ü˛yÓ˚#Ó˚ ≤ÃˆÏÎ˚yçl xl%§yˆÏÓ˚ ≤ÃˆÏÎ˚yçl#Î˚ ï˛Ìƒ ~§Ó í˛z˛õy_ ˆÌˆÏÜ˛ ˛õyGÎ˚y ÎyÎ˚–

(iii) ~Ó˚*˛õ ï˛ˆÏÌƒ e&!ê˛ ÌyÜ˛yÓ˚ §Ω˛yÓly !ÓˆÏ¢£Ï ÌyˆÏÜ˛ ly ÓˆÏ° xˆÏlÜ˛ ˆÓ¢# !lË≈˛Ó˚ˆÏÎyàƒ–

(iv) ~Ó˚*˛õ ï˛Ìƒ§Ç@˝ÃˆÏ•Ó˚ ˛õk˛!ï˛ñ ï˛ˆÏÌƒÓ˚§#ÙyÓk˛ï˛y G xlƒylƒ !òÜ˛=!° ˛õ!Ó˚‹ÒyÓ˚Ë˛yˆÏÓ í˛zˆÏÕ‘á Ü˛Ó˚y ÌyˆÏÜ˛–

(v) í˛z˛õy_ Óy ï˛Ìƒ=!° ÎyˆÏï˛ fl∫FSÈ G §•çˆÏÓyôƒ •Î˚ ˆ§çlƒ ÓƒÓ•*ï˛ !Ó!Ë˛ß¨ ¢ˆÏ∑Ó˚ Óƒyáƒy ï˛ˆÏÌƒÓ˚ §yˆÏÌ ˆòGÎ˚y

•Î˚– Ü˛ÌyÎ˚ xyˆÏSÈ ˆÎ ˆày°y˛õ ÌyÜ˛ˆÏ°•z ÜÑ˛yê˛y ÌyÜ˛ˆÏÓ– ≤ÃyÌ!ÙÜ˛ í˛z˛õy_ Óy ï˛ˆÏÌƒÓ˚ ˆÎÙl xˆÏlÜ˛ §%!Óôy Ó˚ˆÏÎ˚ˆÏSÈ

ˆï˛Ù!l Ü˛ˆÏÎ˚Ü˛!ê˛ x§%!Óôy Óy §#ÙyÓk˛ï˛yG Ó˚ˆÏÎ˚ˆÏSÈ– ~=!° •° !l¡¨Ó˚*˛õ /

(i) ÓƒÎ˚ ≠ ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ Óy í˛z˛õy_ §Ç@˝Ã• Ü˛Ó˚y ÓƒÎ˚Ó‡°–

(ii) §ÙÎ˚ ≠ ~Ó˚*˛õ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚yÓ˚ çlƒ ≤Ãã%˛Ó˚ §ÙˆÏÎ˚Ó˚ ≤ÃˆÏÎ˚yçl •Î˚– Ü˛yˆÏç•z ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ Óy í˛z˛õy_ §Ç@˝ÃˆÏ• ◊Ùñ
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§ÙÎ˚ G xˆÏÌ≈Ó˚ ̂ Ó!¢ ≤ÃˆÏÎ˚yçl •Î˚–

(iii) ≤Ã!¢!«˛ï˛Ü˛Ù≈# ≠ ≤ÃyÌ!ÙÜ˛ í˛z˛õy_ Óy ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y á%Ó §•ç§yôƒ lÎ˚– ~çlƒ ≤Ã!¢«˛î≤ÃyÆ Ü˛Ù≈#Ó˚ ≤ÃˆÏÎ˚yçl

•Î˚– xlƒÌyÎ˚ §Çà,•#ï˛ ï˛ˆÏÌƒÓ˚ ÙˆÏôƒ e&!ê˛ ÌyÜ˛yÓ˚ §Ω˛yÓly Ó,!k˛ ˛õyÎ˚–

Ùyôƒ!ÙÜ˛ Óy ̨õ Ï̂Ó˚y«˛ ï˛Ìƒ (Secondary Data) ≠

ˆÎ§Ó ï˛Ìƒ ˆÙÔ!°Ü˛ lÎ˚ñ ˆÎ=!° x˛õÓ˚ ˆÜ˛yˆÏly Óƒ!_´Ó˚ myÓ˚y §Çà,•#ï˛ ~ÓÇ §yôyÓ˚îË˛yˆÏÓ ≤ÃÜ˛y!¢ï˛ ï˛yˆÏòÓ˚ Ùyôƒ!ÙÜ˛

Óy ̨ õˆÏÓ˚y«˛ ï˛Ìƒ ÓˆÏ°– ~Ó˚*˛õ ï˛ˆÏÌƒÓ˚ ̨ õ!Ó˚§ÇáƒyÙ)°Ü˛ ̨ ≤Ã!e´Î˚yÓ˚ (Statistically processed) Ùôƒ !òˆÏÎ˚ ≤ÃÜ˛y¢ âˆÏê˛–

í˛zòy•Ó˚îfl∫Ó˚*˛õ Ë˛yÓ˚ï˛#Î˚ !Ó˚çyË≈˛ ÓƒyB˛ myÓ˚y ≤ÃÜ˛y!¢ï˛ ï˛Ìƒ Óy ˆÜ˛yl çyl≈y° Óy ˆÜ˛yˆÏly §Ó˚Ü˛yÓ˚# òÆÓ˚ myÓ˚y ≤ÃÜ˛y!¢ï˛

ï˛Ìƒ •° Ùyôƒ!ÙÜ˛ ï˛Ìƒ– ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ ˆÎáyˆÏl §Ó˚y§!Ó˚ Ùyl%ˆÏ£ÏÓ˚ Ü˛ySÈ ˆÌˆÏÜ˛ §Çà,•#ï˛ •Î˚ ˆ§áyˆÏl Ùyôƒ!ÙÜ˛ ï˛Ìƒ

l!Ì§)ˆÏe (Paper) §Çà,•#ï˛ •Î˚– l!Ì Ó°ˆÏï˛ ˆÎˆÏÜ˛yˆÏly !°!áï˛ í˛z˛õÜ˛Ó˚îˆÏÜ˛ ˆÓyV˛yÎ˚ Îy àˆÏÓ£ÏîyÓ˚ !Ó£ÏÎ˚ Óy âê˛ly

§¡∫!°ï˛ §ÇÓyò Ó•l Ü˛ˆÏÓ˚– ~=!° xyÓyÓ˚ ò%ÛôÓ˚ˆÏlÓ˚ÈüüüÈ≤Ãï˛ƒ«˛ !ÓÓÓ˚î !lË≈˛Ó˚ l!Ì G ˛õˆÏÓ˚y«˛ !ÓÓ˚° !lË≈˛Ó˚ l!ï˛– ~•z

≤ÃÌÙ ˆ◊!îÓ˚ l!ÌˆÏÜ˛ ÚˆÓ˚Ü˛í˛≈Û G !mï˛#Î˚ ˆ◊!îÓ˚ l!ÌˆÏÜ˛ !Ó˚ˆÏ˛õyê≈˛ Ó°y •Î˚– çl Ùƒyç (John Madge)-~Ó˚ ÙˆÏï˛

ÚˆÓ˚Ü˛í˛≈Û âê˛Ùyl Óï≈˛ÙylˆÏÜ˛ l!ÌË%˛_´ Ü˛ˆÏÓ˚ xÌ≈yÍ ≤Ãï˛ƒ«˛ !ÓÓÓ˚î !òˆÏÎ˚ ÌyˆÏÜ˛– xlƒ!òˆÏÜ˛ !Ó˚ˆÏ˛õyê≈˛ xï˛#ˆÏï˛Ó˚ âê˛lyÓ˚

!ÓÓÓ˚î l!ÌË%˛_´ Ü˛ˆÏÓ˚ñ Ü˛yˆÏç•z ˛õˆÏÓ˚y«˛ •ˆÏÎ˚ ÌyˆÏÜ˛– ~•z ò%•z ôÓ˚ˆÏlÓ˚ x§Çáƒ l!Ì àˆÏÓ£ÏîyÓ˚ ï˛Ìƒ§)e !•§yˆÏÓ ÓƒÓ•*ï˛

•Î˚– ~•z l!Ì=!°ˆÏÜ˛ xyÓyÓ˚ ò%ÛË˛yˆÏà !ÓË˛_´ Ü˛Ó˚y ÎyÎ˚ÈüüüÈÓƒ!_´àï˛ l!Ì G Ó‡çl#l Óy §Ó˚yÜ˛yÓ˚# l!Ì–

§%!Óôy G x§%!Óôy ≠

≤ÃyÌ!ÙÜ˛ ï˛ˆÏÌƒÓ˚ Ùï˛•z Ùyôƒ!ÙÜ˛ Óy ˛õˆÏÓ˚y«˛ ï˛ˆÏÌƒÓ˚G !Ü˛S%È §%!Óôy G x§%!Óôy Ó˚ˆÏÎ˚ˆÏSÈ– ~Ó˚*˛õ ï˛ˆÏÌƒÓ˚ §%!Óôy=!° •°

!l¡¨Ó˚*˛õ ≠

(i) ÓƒÎ˚ ≠ ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ Ùï˛ Ùyôƒ!ÙÜ˛ ï˛Ìƒ §Ç@˝Ã• xï˛ê˛y ÓƒÎ˚Ó‡° lÎ˚– ï˛ySÈyí˛¸yG ~Ó˚ x˛õÓ˚ ~Ü˛ §%!Óôy

•° ˆÎ ˜ï˛Ó˚# ï˛Ìƒ ˛õyGÎ˚y ÎyÎ˚–

(ii) §ÙÎ˚ ≠ ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚ˆÏï˛ ̂ Î ̨õ!Ó˚Ùyî §ÙÎ˚ °yˆÏà ï˛y Ùyôƒ!ÙÜ˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ̂ «˛ˆÏe °yˆÏà ly– xˆÏlÜ˛

o&ï˛ ï˛yÓ˚ §yˆÏÌ ~Ó˚*˛õ ï˛Ìƒ §Çà•• Ü˛Ó˚y ÎyÎ˚–

(iii) ï˛ˆÏÌƒÓ˚ ̨õ!Ó˚!ô ≠ Ùyôƒ!ÙÜ˛ ï˛ˆÏÌƒÓ˚ ̨ õ!Ó˚!ô ̂ Ó¢ Óƒy˛õÜ˛– ~ôÓ˚ˆÏlÓ˚ ï˛Ìƒ xyˆÏÓ˚y ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ !Ë˛!_ !•§yˆÏÓ Ü˛yç

Ü˛ Ï̂Ó˚–

xlƒ!òˆÏÜ˛ ~Ó˚*˛õ ï˛ˆÏÌƒÓ˚ ̂ Î§Ó x§%!Óôy ̂ òáy ÎyÎ˚ ̂ §=!° •° !l¡¨Ó˚*˛õ ≠

(i) ˆÎˆÏ•ï%˛ ~Ó˚*˛õ ï˛Ìƒ ≤ÃyÌ!ÙÜ˛Ë˛yˆÏÓ xlƒ ̂ Ü˛yˆÏly !Ó£ÏˆÏÎ˚Ó˚ ̂ ≤Ã«˛y˛õˆÏê˛ §Çà,•#ï˛ •ˆÏÎ˚!SÈ°ñ ï˛y•z ~Ó˚*˛õ ï˛Ìƒ §Ó§ÙÎ˚

àˆÏÓ£ÏîyÓ˚ ≤Ãy§!DÜ˛ lyG •ˆÏï˛ ˛õyˆÏÓ˚–

(ii) ~Ó˚*˛õ ï˛Ìƒ ˛õ!Ó˚ˆÏÓˆÏ¢Ó˚ à!ï˛¢#°ï˛y G ˛õ!Ó˚Óï≈˛l¢#°ï˛eyÓ˚ Ü˛yÓ˚ˆÏî x≤Ãã˛!°ï˛ ÓˆÏ° àîƒ •ˆÏï˛ ˛õyˆÏÓ˚– Ü˛yˆÏç•z

~Ó˚*˛õ ˆ«˛ˆÏe Ùyôƒ!ÙÜ˛ ï˛Ìƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y ÎyÎ˚ ly–

(iii) Ùyôƒ!ÙÜ˛ ï˛ˆÏÌƒÓ˚ !lË%≈˛°ï˛y G !lË≈˛Ó˚ˆÏÎyàƒï˛y ≤Ãôylï˛ ï˛ˆÏÌƒÓ˚ í˛zÍ§ ~ÓÇ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ̂ Î x!l!ò≈‹T xl%Ùyl Ü˛Ó˚y

•ˆÏÎ˚!SÈ° ï˛yÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚–

(iv) Ùyôƒ!ÙÜ˛ ï˛ˆÏÌƒÓ˚ í˛zÍ§ á%ÑˆÏç ˆÓÓ˚ Ü˛Ó˚y ~ÓÇ ≤ÃˆÏÎ˚yçl#Î˚ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y xˆÏlÜ˛ §ÙÎ˚ ˆÓ¢ §ÙÎ˚§yˆÏ˛õ«˛ •ˆÏÎ˚

˛õˆÏí˛¸–

(v) xˆÏlÜ˛ §ÙÎ˚ ï˛ˆÏÌƒÓ˚ Óƒy˛õÜ˛ï˛y ~ï˛ê˛y•z ̂ Ó!¢ •Î˚ ̂ Î ≤Ãy§!DÜ˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚ˆÏï˛ ≤Ãã%˛Ó˚ xÌ≈ G §ÙÎ˚ Óƒ!Î˚ï˛ •Î˚–

≤ÃyÌ!ÙÜ˛ G Ùyôƒ!ÙÜ˛ ï˛Ìƒ Óy í˛z˛õyˆÏ_Ó˚ ÙˆÏôƒ ̨õyÌ≈Ü˛ƒ ≠
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àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe §yôyÓ˚îï˛ ò%ÛôÓ˚ˆÏlÓ˚ ï˛Ìƒ•z ÓƒÓ•*ï˛ •Î˚– ï˛Ó%G ~ˆÏòÓ˚ ÙˆÏôƒ ˆÎ§Ó ˛õyÌ≈Ü˛ƒ !ÓòƒÙyl ˆ§=!° !lˆÏã˛

ï˛y!°Ü˛yÜ˛yˆÏÓ˚ ï%˛ˆÏ° ôÓ˚y •°–

4.15 ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ §Ç@˝Ã Ï̂•Ó˚ ̂ «˛ Ï̂e !Ó Ï̂Óã˛ƒ !Ó£ÏÎ˚§Ù)• (Consideration for Primary Data

Collection)

≤ÃyÌ!ÙÜ˛ ï˛Ìƒ §Ç@˝Ã Ï̂•Ó˚ !Ó£ÏÎ˚ Óy í z̨Í§ !lÓ≈yã˛ Ï̂lÓ˚ ̂ «˛ Ï̂e ̂ Î§Ó !Ó£ÏÎ˚!Ó Ï̂Óã˛ly Ü˛Ó˚̂ Ïï˛ •Î˚ ̂ §=!° •°ÈüüüÈ

(1) xÌ≈˜Ïl!ï˛Ü˛ !ÓˆÏÓã˛ƒ !Ó£ÏÎ˚ ≠ ÎyÓ˚ xhs˝Ë%≈˛_´ •°Èüüü

È(i) ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ÓƒÎ˚ xÌ≈yÍ ï˛ˆÏÌƒÓ˚ í˛z˛õˆÏÎy!àï˛y ~ÓÇ ÓƒˆÏÎ˚Ó˚ ÙˆÏôƒ ÎyˆÏï˛ §yÙO§ƒ ÌyˆÏÜ˛–

(ii) fl∫“ˆÏÙÎ˚yò# ï˛Ìƒ §Ç@˝Ã• §Ù#«˛y ò#â≈ˆÏÙÎ˚yò# ï˛Ìƒ §Ç@˝Ã• §Ù#«˛y ˆÌˆÏÜ˛ x!ôÜ˛ í˛z˛õˆÏÎyà# ÓˆÏ° àîƒ •Î˚–

(2) ≤ÃÎ%_´ !Ó£ÏÎ˚ ≠ ÎyÓ˚ xhs˝Ë%≈˛_´ •°Èüüü

È(i) ï˛Ìƒ §Ç@˝Ã•Ü˛yÓ˚#ˆÏÜ˛ ~ Óƒy˛õyˆÏÓ˚ !l!Ÿã˛ï˛ •ˆÏï˛ •ˆÏÓ ˆÎ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ çlƒ ˆÎ ≤ÃÎ%!_´àï˛ K˛yˆÏlÓ˚ ≤ÃˆÏÎ˚yçl ï˛y

˛õyÌ≈ˆÏÜ˛ƒÓ˚ !Ó£ÏÎ˚

1. ï˛ˆÏÌƒÓ˚ í˛zÍ§

≤ÃyÌ!ÙÜ˛ ï˛Ìƒ

Ù)° Óy ≤ÃyÌ!ÙÜ˛ í z̨Í§ ˛xÌ≈yÍ ≤Ãï˛ƒ«˛Ë˛y Ï̂Ó

Ùyl%£ÏˆÏòÓ˚ Ü˛ySÈ ˆÌˆÏÜ˛ ï˛Ìƒ §Çà,•#ï˛

•Î˚–

Ùyôƒ!ÙÜ˛ ï˛Ìƒ

˛≤ÃÜ˛y!¢ï˛ Óy !°!áï˛ l!Ì ˆÌˆÏÜ˛

ï˛Ìƒ §Çà,•#ï˛ •Î˚–

2. ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˛õk˛!ï˛ §yôyÓ˚îï˛ ˛õÎ≈ˆÏÓ«˛î ˛õk˛!ï˛ Óy ≤ÃŸ¿Ùy°y

˛õk˛!ï˛ ÓƒÓ•*ï˛ •Î˚–

!Ó!Ë˛ß¨ ≤ÃÜ˛y!¢ï˛ Óy !°!áï˛ l!Ì

§Ù#«˛y Ü˛ˆÏÓ˚ ï˛Ìƒ §Çà,•#ï˛ •Î˚–

3. ˛õ!Ó˚§ÇáƒylÙ)°Ü˛ ≤Ã!e´Î˚yÜ˛Ó˚î ~ôÓ˚ˆÏlÓ˚ ï˛ˆÏÌƒÓ˚ ˛õ!Ó˚§ÇáƒylÙ)°Ü˛

≤Ã!e´Î˚yÜ˛Ó˚ˆÏîÓ˚ ≤ÃˆÏÎ˚yçl •Î˚–

˛õ!Ó˚§ÇáƒylÙ)°Ü˛ ≤Ã!e´Î˚yÜ˛Ó˚î Ü˛Ó˚yÓ˚

òÓ˚Ü˛yÓ˚ •Î˚ ly Ü˛yÓ˚î ~=!°

§yôyÓ˚îï˛ ≤Ã!e´Î˚yÜ˛Ó˚î Ü˛Ó˚y ÌyˆÏÜ˛–

4. ï˛ˆÏÌƒÓ˚ ˆÙÔ!°Ü˛c ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ ˆÙÔ!°Ü˛– ~Ó˚*˛õ ï˛Ìƒ

ÓƒÓ•yÓ˚Ü˛yÓ˚#•z ≤ÃÌÙ §Ç@˝Ã• Ü˛ˆÏÓ˚–

~Ó˚*˛õ ï˛Ìƒ ˆÙÔ!°Ü˛ lÎ˚ñ ˛õ)ˆÏÓ≈

ÓƒÓ•*ï˛ •ˆÏÎ˚ˆÏSÈ–

5. §ÙÎ˚ ~Ó˚*˛õ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y §ÙÎ˚ §yˆÏ˛õ«˛– ~Ó˚*˛õ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚ˆÏï˛ §yôyÓ˚îï˛

ˆÓ¢# §ÙˆÏÎ˚Ó˚ ≤ÃˆÏÎ˚yçl •Î˚ ly–

6. ÓƒÎ˚ ~Ó˚*˛õ ï˛Ìƒ §Ç@˝Ã• ÓƒÎ˚Ó‡°– Ü˛yÓ˚î

~çlƒ ò«˛ G ≤Ã!¢«˛îÈüÈ≤ÃyÆ Ü˛Ù≈#Ó˚

≤ÃˆÏÎ˚yçl •Î˚–

~Ó˚*˛õ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚ˆÏï˛ ÓƒÎ˚

xyl%˛õy!ï˛Ü˛Ë˛yˆÏÓ Ü˛Ù •Î˚–

7. ï˛ˆÏÌƒÓ˚ !lË%≈˛°ï˛y ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ xˆÏlÜ˛ ˆÓ!¢ !lË%≈˛° •Î˚– Ùyôƒ!ÙÜ˛ ï˛ˆÏÌƒÓ˚ ÙˆÏôƒ Ë%˛° ÌyÜ˛yÓ˚

§Ω˛yÓly ˆÓ¢#–

§Ç@˝Ã•Ü˛yÓ˚#Ó˚ Ó˚̂ ÏÎ˚̂ ÏSÈ–

(ii) àˆÏÓ£ÏîyÓ˚ !Ó£ÏˆÏÎ˚Ó˚ ≤ÃÜ,˛!ï˛ G xyÜ˛yÓ˚ !Ü˛ ôÓ˚ˆÏlÓ˚ ï˛ˆÏÌƒÓ˚ ≤ÃˆÏÎ˚xçl ï˛y !ë˛Ü˛ Ü˛ˆÏÓ˚ ˆòÎ˚–
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(iii) ˆÎˆÏ«˛ˆÏe àˆÏÓ£ÏîyÓ˚ §Ù§ƒy!ê˛ ~Ü˛y!ôÜ˛ fl∫yô#l !Ó£ÏˆÏÎ˚Ó˚ §yˆÏÌ Î%_´ ̂ §ˆÏ«˛ˆÏe ≤Ã!ï˛!ê˛ !Ó£ÏˆÏÎ˚Ó˚ çlƒ ̨õ,ÌÜ˛Ë˛yˆÏÓ Ü˛Ù

§ÇáƒÜ˛ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y•z Î%!_´Î%_´–

(iv) !Ü˛v ˆÎˆÏ«˛ˆÏe àˆÏÓ£ÏîyÓ˚ §Ù§ƒy!ê˛ ~Ü˛y!ôÜ˛ §¡õÜ≈˛Î%_´ !Ó£ÏˆÏÎ˚Ó˚ §yˆÏÌ Î%_´ ˆ§ˆÏ«˛ˆÏe ≤Ã!ï˛!ê˛ !Ó£ÏˆÏÎ˚Ó˚ çlƒ

≤ÃyÌ!ÙÜ˛Ë˛y Ï̂Ó fl∫yò#l §Ù#«˛y ã˛y°y Ï̂ly Î%!_´Î%_´ !Ü˛v ï˛y Ï̂òÓ˚ Ù Ï̂ôƒ xÓ¢ƒ•z §Ùß∫Î˚ ÌyÜ˛y òÓ˚Ü˛yÓ˚– ~Ë˛y Ï̂Ó §Çà,•#ï˛

ï˛Ìƒ §¡õ)î≈ Ü˛Ó˚yÓ˚ çlƒ ï˛Ìƒ §Ç@˝Ã•Ü˛yÓ˚# ò°ˆÏÜ˛ ~Ü˛ˆÏÎyˆÏà Ü˛yç Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

(3) Ùyl!ÓÜ˛ !ÓˆÏÓã˛ƒ !Ó£ÏÎ˚ ≠ ~Ó˚ xhs˝Ë%≈˛_´ •° Î!ò ï˛Ìƒ§Ç@˝ÃˆÏ•Ó˚ ˆ«˛ˆÏe ˛õ!Ó˚Óï≈˛l¢#° Ùyl!ÓÜ˛ Óyôy Óy ˛≤Ã!ï˛!e´Î˚y

Óï≈˛Ùyl ÌyˆÏÜ˛ ï˛y•ˆÏ° Îï˛«˛î ly ˛õÎ≈hs˝ ~•z Óyôy ò)Ó˚ Ü˛Ó˚y §Ω˛Ó •Î˚ ï˛ï˛«˛î ˛õÎ≈hs˝ ï˛Ìƒ §Ç@˝ÃˆÏ• x@˝Ã§Ó˚ •GÎ˚y

!ë˛Ü˛ ly–

(4) xlƒylƒ !Ó£ÏÎ˚§Ù)• ≠ ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ§Ç@˝Ã• §Çe´yhs˝ xlƒylƒ !Ó£ÏÎ˚=!° •°ÈüüüÈ

(i) §ÙÎ˚§#Ùy ≠ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ çlƒ àˆÏÓ£ÏîyÓ˚ ˛õ!Ó˚Ü˛“lyÓ˚ ˆÎ §ÙÎ˚ §#Ùy !l!ò≈‹T Ü˛ˆÏÓ˚ ˆòGÎ˚y •ˆÏÎ˚ˆÏSÈ ï˛yÓ˚ ÙˆÏôƒ•z

ï˛Ìƒ §Çà•• §¡õ)î≈ Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

(ii) ÓƒÎ˚ ≠ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ÓƒÎ˚ ˆÎl ~Óƒy˛õyˆÏÓ˚ xl%!Ùï˛ ÓƒˆÏÎ˚Ó˚ ˆÓ!¢ ly •Î˚ ˆ§!òˆÏÜ˛ !ÓˆÏ¢£Ï ò,!‹T !òˆÏï˛ •ˆÏÓ–

(iii) !lË%≈˛°ï˛y ≠ §Çà,•#ï˛ ï˛Ìƒ ˆÎl Î%!_´§Dï˛Ë˛yˆÏÓ !lË%≈˛° •Î˚ ˆ§ Óƒy˛õyÓ˚!ê˛G !ÓˆÏÓã˛lyÓ˚ ÙˆÏôƒ Ó˚yáˆÏï˛ •ˆÏÓ–

4.16 ≤ÃyÌ!ÙÜ˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˛õk˛!ï˛§Ù)• (Methods of Primary Data Collection)

≤ÃyÌ!ÙÜ˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ !Ó!Ë˛ß¨ ˛õk˛!ï˛Ó˚ ≤ÃˆÏÎ˚yà àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ˆòáy ÎyÎ˚– ~ˆÏòÓ˚ ÙˆÏôƒ !lˆÏã˛Ó˚ ã˛yÓ˚!ê˛ ˛õk˛!ï˛Ó˚

ÓƒÓ•yÓ˚ §Ó≈y!ôÜ˛– ~=!° •°ÈüüüÈ(1) ˛õÎ≈ˆÏÓ«˛î ˛õk˛!ï˛ó (2) Óƒ!_´àï˛ §y«˛yÍÜ˛yÓ˚ó (3) ≤ÃŸ¿yÓ°# ˛õk˛!ï˛ó (4) ~Ü˛Ü˛

!ÓˆÏ¢£Ï §Ù#«˛y ˛õk˛!ï˛–

~ˆÏòÓ˚ §¡∫ˆÏ¶˛ l#ˆÏã˛ xyˆÏ°yã˛ly Ü˛Ó˚y •°–

̨õÎ≈̂ ÏÓ«˛î ̨õk˛!ï˛ (Observation Method) ≠

ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ~•z ˛õk˛!ï˛!ê˛Ó˚ ÓƒÓ•yÓ˚ á%Ó ˆÓ¢# ˆòáy ÎyÎ˚– !ÓˆÏ¢£Ïï˛ í˛zÍ˛õyòl ÓƒÓfliy˛õly G xyã˛Ó˚îÙ)°Ü˛

!ÓK˛yˆÏlÓ˚ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ~Ó˚ Óƒy˛õÜ˛ ÓƒÓ•yÓ˚ âˆÏê˛– ÙlhflÏy!_¥Ü˛ ò,!‹TË˛!DˆÏï˛ ˛õÎ≈ˆÏÓ«˛î •° ˆÜ˛yl Ó›Ó˚ ò¢≈lñ

◊Óîñ xyâ yîñ xyfl∫yòl ~ÓÇ flõ¢≈ç!lï˛ •z!wÎ˚@˝Ãy•ƒ xl%Ë)˛!ï˛– àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ˛õÎ≈ˆÏÓ«˛î •° ˆòáy (Watch-
ing)  ~ÓÇ ̂ ¢ylyÓ˚ (Listening) ~Ü˛!eï˛ Ó˚*˛õ– Ó›ï˛/ !Ó!Ë˛ß¨ âê˛ly Ï̂Ü˛ ̨õÎ≈̂ ÏÓ«˛î Ü˛ Ï̂Ó˚ ï˛yÓ˚ !˛õSÈ Ï̂l Ü˛yÎ≈ÈüÈÜ˛yÓ˚î

§¡õÜ≈˛ (Cause-effect relationship) xl%ôyÓl Ü˛Ó˚y•z •° ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ í˛zˆÏj¢ƒ– ˛õÎ≈ˆÏÓ«˛î˛õk˛!ï˛Ó˚ ÙˆÏôƒ

ˆÎ§Ó ̃ Ó!¢‹Tƒ Óï≈̨ Ùyl Ìy Ï̂Ü˛ ̂ §=!° •° !l¡¨Ó˚*˛õ ≠

(i) ≤Ãï˛ƒ«˛ ̨õk˛!ï˛ ≠ ̨õÎ≈̂ ÏÓ«˛î ̨õk˛!ï˛ Ï̂ï˛ ï˛Ìƒ§Ç@˝Ã•yÜ˛yÓ˚# Ï̂Ü˛ Óƒ!_´àï˛Ë˛y Ï̂Ó ̂ ã˛yá G Ü˛y Ï̂lÓ˚ ≤Ã Ï̂Î˚yà â!ê˛ Ï̂Î˚ ï˛Ìƒ §Ç@˝Ã•

Ü˛Ó˚ˆÏï˛ •Î˚– ï˛y•z ~!ê˛ ~Ü˛!ê˛ ≤Ãï˛ƒ«˛ ̨ õk˛!ï˛–

(ii) ˛õÎ≈ˆÏÓ«˛î G !°ál ≠ ˛õÎ≈ˆÏÓ«˛Ü˛ Óy ï˛Ìƒ§Ç@˝Ã•Ü˛yÓ˚# á%Ó•z §ï˛Ü≈˛ï˛y G ÎˆÏbÓ˚ §yˆÏÌ âê˛lyÓ˚ ˛õÎ≈ˆÏÓ«˛î Ü˛ˆÏÓ˚ G

˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ Ê˛°yÊ˛° !°!˛õÓk˛ Ü˛ˆÏÓ˚ Ó˚yˆÏá–

(iii) !lÓ≈y!ã˛ï˛ G í˛zˆÏj¢ƒÙ)°Ü˛ ï˛Ìƒ §Ç@˝Ã• ≠ ~•z ˛õk˛!ï˛ˆÏï˛ ˛õÎ≈ˆÏÓ«˛î §Ó§ÙÎ˚ ~Ü˛!ê˛ !l!ò≈‹T í˛zˆÏjˆÏ¢ƒ ã˛y!°ï˛ •Î˚–

˛õÎ≈ˆÏÓ«˛Ü˛ ˆÜ˛Ó°Ùye ˆÎ§Ó ï˛Ìƒ•z §Ç@˝Ã• Ü˛ˆÏÓ˚ ˆÎ=!° àˆÏÓ£ÏîyÓ˚ !Ó£ÏÎ˚ §¡õ!Ü≈˛ï˛ G ≤Ãy§!DÜ˛–

(iv) Ü˛yÎ≈ÈüÈÜ˛yÓ˚î §¡õÜ≈˛ ≠ ˛õÎ≈ˆÏÓ«˛î ˛õk˛!ï˛ˆÏï˛ ˆÜ˛yl âê˛ly âê˛yÓ˚ !˛õSÈˆÏl Ü˛yÎ≈ÈüÈÜ˛yÓ˚î §¡õÜ≈˛ xl%ôyÓl Ü˛Ó˚ˆÏï˛

!ÓˆÏ¢£ÏË˛yˆÏÓ §y•yÎƒ Ü˛ˆÏÓ˚–
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˛õÎ≈ˆÏÓ«˛î ˛õk˛!ï˛Ó˚ §%!Óôy G x§%!Óôy (Merits and Demerits of Observation Method) ≠

˛õÎ≈̂ ÏÓ«˛î ̨õk˛!ï˛Ó˚ §%!Óôy=!° •° !l¡¨Ó˚*˛õ ≠

(i) ~•z ̨õk˛!ï˛!ê˛ §•ç G §Ó˚° ÓˆÏ° ̂ Î ̂ Ü˛yˆÏly àˆÏÓ£ÏîyÓ˚  ̂ «˛ˆÏe §•ˆÏç•z ÓƒÓ•yÓ˚ Ü˛Ó˚y ÎyÎ˚–

(ii) ~!ê˛ x Ï̂lÜ˛ ̂ Ó¢# ÓƒhflÏÓyl%à Ü˛yÓ˚î ≤ÃÜ,̨ ï˛ G ≤Ãï˛ƒ«˛ x!Ë˛K˛ï˛yÓ˚ !Ë˛!_ Ï̂ï˛ !Ó!Ë˛ß¨ ï˛Ìƒ §Çà,•#ï˛ •Î˚–

(iii) ~•z ̨õk˛!ï˛ Ï̂ï˛ §Çà,•#ï˛ ï˛Ìƒ x Ï̂lÜ˛ ̂ Ó¢# !lË%≈̨ ° G !lË≈̨ Ó˚̂ ÏÎyàƒ •Î˚–

(iv) à Ï̂Ó£ÏîyÓ˚ ≤ÃÜ˛“ ≤ÃîÎ˚̂ Ïl ~•z ̨õk˛!ï˛!ê˛ á%Ó•z Ü˛yÎ≈Ü˛Ó˚#–

(v) Îál ̂ Ü˛yˆÏly §Ù§ƒy Óy !Ó£ÏÎ˚ˆÏÜ˛ àË˛#Ó˚Ë˛yˆÏÓ §Ù#«˛y Ü˛Ó˚yÓ˚ ≤ÃˆÏÎ˚yçl •Î˚ ï˛ál ~•z ̨õk˛!ï˛ í˛z˛õˆÏÎyà# !•§yˆÏÓ àîƒ

•Î˚–

xlƒ!ò Ï̂Ü˛ ~•z ̨õk˛!ï˛Ó˚ x§%!Óôy=!° •° !l¡¨Ó˚*˛õ ≠

(i) §Ó ôÓ˚ˆÏlÓ˚ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ̂ «˛ˆÏe•z ~•z ̨õk˛!ï˛ á%Ó Ü˛yÎ≈Ü˛Ó˚# •Î˚ ly Ü˛yÓ˚î !Ü˛S%È !Ü˛S%È ̂ «˛ˆÏe !lÓ˚ˆÏ˛õ«˛ ̨õÎ≈ˆÏÓ«˛î

§Ω˛Ó •Î˚ ly– í˛zòy•Ó˚îfl∫Ó˚*˛õ Ü˛ï˛Ü˛=!° xyˆÏÓàç!lï˛ !Ó£ÏˆÏÎ˚ ˆÎÙl Ú˛õSÈ®ÈüÈx˛õSÈ®Û ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ˆ«˛ˆÏe

˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ Óƒ!_´àï˛ ò,!‹TË˛.‰à# Ü˛yç Ü˛ˆÏÓ˚–

(ii) ˆÜ˛yl ˆÜ˛yl ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ˆ«˛ˆÏe Ê˛°yÊ˛° x°#Ü˛ ÓˆÏ° àîƒ •Î˚–

(iii) ˆÎˆÏ•ï%˛ ò#â≈ §ÙÎ˚ ôˆÏÓ˚ ˛õÎ≈ˆÏÓ«˛î ã˛y°yˆÏï˛ •Î˚ñ ï˛y•z ~•z ˛õk˛!ï˛!ê˛ ÓƒÎ˚Ó‡° G á%Ó ˆÓ¢# §ÙÎ˚ §yˆÏ˛õ«˛–

(iv) xˆÏlÜ˛ §ÙÎ˚ ÎyˆÏòÓ˚ ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y •Î˚ ï˛yÓ˚y ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ í˛zˆÏj¢ƒ ˆçˆÏl ÎyÎ˚ ~ÓÇ ï˛yÓ˚y Ü,˛!eÙ xyã˛Ó˚î

Ü˛ˆÏÓ˚– ~Ó˚*˛õ ˆ«˛ˆÏe ≤ÃyÆ Ê˛°yÊ˛° ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ í˛zˆÏj¢ƒˆÏÜ˛•z Óƒy•ï˛ Ü˛ˆÏÓ˚–

(v) ~•z ˛õk˛•zï˛!ê˛ xï˛ƒhs˝ Ÿ’Ì •GÎ˚yÎ˚ ˛õÎ≈ˆÏÓ«˛Ü˛ ~ÓÇ ÎyˆÏòÓ˚ ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y •Î˚ñ í˛zË˛ˆÏÎ˚•z •ï˛y¢ •ˆÏÎ˚ ˛õˆÏí˛¸–

(vi) ˛õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ ã)̨ í ¸̨yhs˝ Ê˛°yÊ˛° ̨õÎ≈̂ ÏÓ«˛îÜ˛yÓ˚#Ó˚ xl%ôyÓl G ÓƒyáƒyÓ˚ í z̨̨ õÓ˚ !lË≈̨ Ó˚ Ü˛ Ï̂Ó˚– Ê˛ Ï̂° ̨õk˛!ï˛!ê˛ ̃ lÓ≈ƒ!_´Ü˛

lÎ˚ñ Óƒ!_´ !lË≈˛Ó˚– Ü˛yˆÏç•z Ê˛°yÊ˛ˆÏ° Óƒ!_´àï˛ e&!ê˛ ÌyÜ˛yÓ˚ §Ω˛yÓly ˆÌˆÏÜ˛•z ÎyÎ˚ñ Îy xl!Ë˛ˆÏ≤Ãï˛–

(vii) ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ í˛zˆÏj¢ƒ ˆÎˆÏ•ï%˛ ˛õÎ≈ˆÏÓ«˛ˆÏÜ˛Ó˚ xÓƒ!•ï˛ ÌyˆÏÜ˛ ï˛y•z !Ó!Ë˛ß¨ ï˛Ìƒ !°!˛õÓk˛ Ü˛Ó˚yÓ˚ ˆ«˛ˆÏe ï˛yÓ˚

•zFSÈyÈüÈx!lFSÈy !ÓˆÏ¢£Ï =Ó˚&c ˛õyÎ˚ Îy Ü˛yÙƒ lÎ˚–

(viii) ˆÜ˛yl ̂ Ü˛yl §ÙÎ˚ ~•z ̨õk˛!ï˛ àˆÏÓ£ÏîyÓ˚ ̃ l!ï˛Ü˛ !òÜ˛ˆÏÜ˛ í˛zˆÏ˛õ«˛y Ü˛ˆÏÓ˚–

̨õÎ≈ˆÏÓ«˛î ̨õk˛!ï˛Ó˚ ôÓ˚î (Types of Observation Method) ≠

˛õÎ≈̂ ÏÓ«˛ Ï̂Ü˛Ó˚ Ë)̨ !ÙÜ˛yÓ˚ í z̨̨ õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ ̨õÎ≈̂ ÏÓ«˛î ̨õk˛!ï˛ Ï̂Ü˛ ò%!ê˛ Ë˛y Ï̂à !ÓË˛_´ Ü˛Ó˚y •Î˚– ~=!° •°ÈüüüÈ(1) xÇ¢@˝Ã•îÜ˛yÓ˚#

˛õÎ≈̂ ÏÓ«˛î ~ÓÇ (2) xlxÇ¢@˝Ã•îÜ˛yÓ˚# ˛õÎ≈ˆÏÓ«˛î–

(1) xÇ¢@˝Ã•îÜ˛yÓ˚# ˛õÎ≈ˆÏÓ«˛î (Peraticipant observation) ≠

~•z ˛õÎ≈ˆÏÓ«˛î ˛õÎ≈ˆÏÓ«˛ˆÏÜ˛Ó˚ Ë)˛!ÙÜ˛yÎ˚ ≤Ãôyl– ~•z ˛õk˛!ï˛ˆÏï˛ àˆÏÓ£ÏÜ˛ §Ç!Ÿ’‹T ˆày¤˛#Ó˚ ≤Ãyï˛ƒ!•Ü˛ ç#ÓlÎyeyÓ˚

xÇ¢@˝Ã•î Ü˛ˆÏÓ˚ !Ó¢ò ï˛Ìƒ§Ç@˝Ã• Ü˛ˆÏÓ˚– ~Ó˚*˛õ ˛õÎ≈ˆÏÓ«˛îˆÏÜ˛ SÈp ˛õÎ≈ˆÏÓ«˛î (Disguised observation) Ó°y

•Î˚– ~•z Ë)˛!ÙÜ˛y @˝Ã•ˆÏî ≤ÃÜ,˛!ï˛ •Î˚ §¡õ)î≈ xÇ¢@˝Ã•îÜ˛yÓ˚#– àˆÏÓ£ÏÜ˛ˆÏÜ˛ ~ˆÏ«˛ˆÏe ò#â≈§ÙÎ˚ §Ç!Ÿ’‹T  ˆày¤˛#Ó˚ §yˆÏÌ

Ó§Óy§ Ü˛Ó˚ˆÏï˛ •Î˚– ~Ùl!Ü˛ Ë˛y° ly °yàˆÏ°G ï˛yˆÏÜ˛ ˆày¤˛#Ó˚ §yˆÏÌ ÌyÜ˛ˆÏï˛•Î˚– ~•z ≤Ã!e´Î˚yÎ˚ §Ç!Ÿ’‹T ˆày¤˛#Ó˚

§yˆÏÌ ~Ü˛#Ü˛Ó˚î G ~Ü˛yd •ˆÏï˛ ˛õyÓ˚ˆÏ° ï˛ˆÏÓ•z àˆÏÓ£ÏÜ˛ ˆày¤˛#Ó˚ xyã˛yÓ˚ÈüÈxyã˛Ó˚îñ ç#ÓlˆÏÓyô •zï˛ƒy!ò §¡õˆÏÜ≈˛
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ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– xÇ¢@˝Ã•îÜ˛yÓ˚# ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ÙyôƒˆÏÙ ˆÎ§Ó ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚y •Î˚ ˆ§=!°ˆÏÜ˛ ˆfl±í˛!°

(Spreeadley) lÎ˚!ê˛ Ë˛yˆÏà !ÓË˛_´ Ü˛ˆÏÓ˚ˆÏSÈl– ~=!° •°ÈüüüÈfliylñ Ü˛ï≈˛yñ Ü˛yçñ Ó›ñ !e´Î˚yñ âê˛lyñ §ÙÎ˚ñ °«˛ƒ

~ÓÇ xl%Ë)̨ !ï˛– xÇ¢@˝Ã•îÜ˛yÓ˚# ̨õÎ≈̂ ÏÓ«˛î §¡∫̂ Ï¶˛ çl ̂ Ùç (John Madge) Ùhs˝Óƒ Ü˛ Ï̂Ó˚!SÈ Ï̂°l ̂ Î ̨õÎ≈̂ ÏÓ«˛ Ï̂Ü˛Ó˚

•*òˆÏÎ˚Ó˚ §yˆÏÌ ˆày¤˛#Ó˚ §ò§ƒˆÏòÓ˚ •*òˆÏÎ˚Ó˚ §ÇˆÏÎyà âê˛ˆÏ° ï˛ˆÏÓ•z ï˛yˆÏÜ˛ xÇ¢@˝Ã•îÜ˛yÓ˚# ˛õÎ≈ˆÏÓ«˛Ü˛ Ó°y ÎyˆÏÓ–

~Ó˚*˛õ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ §%!Óôy=!° •° !l¡¨Ó˚*˛õ ≠

(i) ˆÎˆÏ•ï%˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ≤ÃÜ,˛ï˛ Ë)˛!ÙÜ˛y ˆày¤˛#Ó˚ §ò§ƒˆÏòÓ˚ Ü˛yˆÏSÈ xK˛yï˛ ÌyˆÏÜ˛ ï˛y•z ï˛yÓ˚y fl∫yË˛y!ÓÜ˛ xyã˛Ó˚î Ü˛ˆÏÓ˚–

~Ó˚ Ê˛ˆÏ° ï˛Ìƒ !ÓÜ,˛ï˛ •GÎ˚yÓ˚ ˆÜ˛yˆÏly §Ω˛yÓly ÌyˆÏÜ˛ ly–

(ii) ˆÜ˛Ó°Ùye ~Ó˚*˛õ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ myÓ˚y•z Ü˛ï˛Ü˛=!° xyˆÏÓàç!lï˛ ˛õ!Ó˚!fli!ï˛Ó˚ §¡ø%á#l •GÎ˚y ÎyÎ˚–

(iii) ~Ë˛yˆÏÓ §Çà,•#ï˛ ï˛Ìƒ á%Ó•z !lË≈˛Ó˚ˆÏÎyàƒ •Î˚–

xlƒ!òˆÏÜ˛ ~•z ˛õk˛!ï˛Ó˚ x§%!Óôy=!° •° !l¡¨Ó˚*˛õÈüüüÈ

(i) ~•z ˛õk˛!ï˛ˆÏï˛ ˆÎˆÏ•ï%˛ ˛õÎ≈ˆÏÓ«˛Ü˛ !lˆÏçÓ˚ í˛zˆÏj¢ƒ ˆày˛õl Ü˛ˆÏÓ˚ ï˛y•z ~•z ˛õk˛!ï˛!ê˛ˆÏÜ˛ x˜Ïl!ï˛Ü˛ (Unethical)

~ÓÇ ˆày˛õl#Î˚ï˛y Ë˛ˆÏDÓ˚ Ü˛yÓ˚î ÓˆÏ° àîƒ Ü˛Ó˚y •Î˚–

(ii) ~•z ˛õk˛!ï˛ˆÏï˛ ˛õÎ≈ˆÏÓ«˛Ü˛ òˆÏ°Ó˚ xD#Ë)˛ï˛ •ˆÏÎ˚ ÎyÎ˚ ~ÓÇ òˆÏ° ~Ü˛ !ÓˆÏ¢£Ï Ë)˛!ÙÜ˛y ˛õy°l Ü˛ˆÏÓ˚– ~Ó˚ Ê˛ˆÏ° ò°#Î˚

xyã˛Ó˚ˆÏîÓ˚ ̂ «˛ˆÏe ï˛yÓ˚ ≤ÃË˛yÓ ̨õˆÏí˛¸ ~ÓÇ òˆÏ°Ó˚ fl∫yË˛y!ÓÜ˛ xyã˛Ó˚î Óƒy•ï˛ •Î˚– ~Ó˚ ≤Ã!ï˛Ê˛°l Ê˛°yÊ˛ˆÏ°Ó˚ í˛z˛õÓ˚G

˛õˆÏí˛¸ ÓˆÏ° §Çà,•#ï˛ ï˛Ìƒ ˛õ%ˆÏÓ˚y˛õ%!Ó˚ !Ó÷k˛ •Î˚ ly–

(iii) ˆÎˆÏ•ï%˛ ˛õÎ≈ˆÏÓ«˛Ü˛ òˆÏ°Ó˚ Ü˛yÎ≈Ü˛°yˆÏ˛õÓ˚ §yˆÏÌ Î%_´ ÌyˆÏÜ˛ ï˛y•z !Ü˛S%È !Ü˛S%È ò°#Î˚ xyã˛Ó˚î ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚ˆÏï˛ ÓƒÌ≈

•Î˚– Ê˛°ï˛ §Çà,•#ï˛ ï˛Ìƒ ˛õ%ˆÏÓ˚y˛õ%!Ó˚ §!ë˛Ü˛ •Î˚ ly–

(iv) xˆÏlÜ˛ §ÙÎ˚ ˛õÎ≈ˆÏÓ«˛î òˆÏ°Ó˚ Ü˛ˆÏÙ≈Ó˚ §yˆÏÌ ~ï˛ â!l¤˛Ë˛yˆÏÓ ç!í˛¸ˆÏÎ˚ ÎyÎ˚ ˆÎ òˆÏ°Ó˚ §B˛ê˛çlÜ˛ ˛õ!Ó˚!fli!ï˛ˆÏï˛ ˆ§

!lˆÏçÓ˚ í˛zˆÏj¢ƒ Ë%˛ˆÏ° ÎyÎ˚– ~Ó˚ Ê˛ˆÏ°G ï˛Ìƒ§Ç@˝Ã• Óƒy•ï˛ •Î˚ Ü˛yÓ˚î ˆ§ !lˆÏçˆÏÜ˛ òˆÏ°Ó˚ §B˛ê˛ ˆÙyÜ˛y!Ó°y

!lˆÏÎ˚y!çï˛ •Î˚ ~ÓÇ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ !Ó£ÏÎ˚!ê˛ x@˝Ãy•ƒ •Î˚–

xÓ¢ƒ xÇ¢@˝Ã•îÙ)°Ü˛ ˛õÎ≈ˆÏÓ«˛î xˆÏlÜ˛ §ÙÎ˚ ˛õÎ≈ˆÏÓ«˛Ü˛ §Ç!Ÿ’‹T ˆày¤˛#ˆÏï˛ §¡õ)î≈ xÇ¢@˝Ã•î Ü˛ˆÏÓ˚ G àˆÏÓ£ÏîyÓ˚

í˛zˆÏj¢ƒ ï˛eyˆÏòÓ˚ Ü˛yˆÏSÈ Óƒ_´ Ü˛ˆÏÓ˚– ~Ó˚*˛õˆÏ«˛ˆÏe ˛õÎ≈ˆÏÓ«˛ˆÏÜ˛Ó˚ Ë)˛!ÙÜ˛y •Î˚ §yÇÓy!òˆÏÜ˛Ó˚ Ë)˛!ÙÜ˛yÓ˚ ÙˆÏï˛y–

4.17 xlxÇ¢@˝Ã•îÜ˛yÓ˚# ˛õÎ≈ˆÏÓ«˛î (Non-Participants or Direct Observation)

~Ó˚*˛õ ̨õÎ≈̂ ÏÓ«˛î ̨õk˛!ï˛ xÇ¢@˝Ã•îÜ˛yÓ˚# ̨õÎ≈̂ ÏÓ«˛î ̨õk˛!ï˛Ó˚ !ë˛Ü˛ !Ó˛õÓ˚#ï˛ñ ~ Ï̂«˛ Ï̂e à Ï̂Ó£ÏÜ˛ Óy ̨õÎ≈̂ ÏÓ«˛Ü˛ ò°#Î˚ Ü˛yçÜ˛Ù≈

ˆÜ˛ylG Ó˚Ü˛Ù xÇ¢@˝Ã•î ly Ü˛ Ï̂Ó˚ ̨õÎ≈̂ ÏÓ«˛î Ü˛ Ï̂Ó˚ Ìy Ï̂Ü˛– à Ï̂Ó£Ïîy §Ç!Ÿ’‹T §ò§ƒÓ˚y ̂ Ó¢#Ó˚Ë˛yà §ÙÎ˚ çyl Ï̂ï˛•z ̨õy Ï̂Ó˚ ly ̂ Î

ï˛yˆÏòÓ˚ !lˆÏÎ˚ àˆÏÓ£Ïîy Ü˛Ó˚y •ˆÏFSÈ– Ü˛yÓ˚î ~Ó˚*˛õ ˛õÎ≈ˆÏÓ«˛ˆÏî àˆÏÓ£ÏÜ˛•z x≤ÃÜ˛y!¢ï˛ ÌyˆÏÜ˛– ˆÎÙl ˆÜ˛yˆÏly ˆÓ˚°ˆÏfiê˛¢ˆÏl

Îye#ˆÏòÓ˚ ˆê˛ΔˆÏl Gë˛yÈüÈlyÙy  ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ Îy ˆÓ˚°Îye#Ó˚y ÌyÜ˛ˆÏï˛˛õyˆÏÓ˚ ly– ~ˆÏ«˛ˆÏe ˛àˆÏÓ£ÏˆÏÜ˛Ó˚ Ë)˛!ÙÜ˛y

!lÓ˚#«˛yÙ)°Ü˛ ~ÓÇ xˆÏlÜ˛ê˛y•z ˛õÓ˚#«˛yÙ)°Ü˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe àˆÏÓ£ÏˆÏÜ˛Ó˚ Ë)˛!ÙÜ˛yÓ˚ Ùï˛– ~Ó˚*˛õ ˛õÎ≈ˆÏÓ«˛ˆÏî àˆÏÓ£ÏˆÏÜ˛Ó˚

!lçfl∫ §_¥y §ÇÓ˚!«˛ï˛ Ìy Ï̂Ü˛ ~ÓÇ ̃ ÓK˛y!lÜ˛ !l!°≈Æï˛y ÓçyÎ˚ Ìy Ï̂Ü˛– !Ü˛v ~•z ̨õk˛!ï˛ Ï̂ï˛ ò°#Î˚ §ò§ƒ Ï̂òÓ˚ §¡∫̂ Ï¶˛ §¡õ)î≈

ï˛Ìƒ ̨õyGÎ˚y ÎyÎ˚ ly ~ÓÇ ï˛y Ï̂òÓ˚ xyã˛Ó˚̂ ÏîÓ˚ x˛õÓƒyáƒyÓ˚ §Ω˛yÓly Ìy Ï̂Ü˛–

˛õÎ≈̂ ÏÓ«˛î ̨õk˛!ï˛Ó̊ xy Ï̂Ó̊y ò%!ê˛ í z̨̨ õ!ÓË˛yà Ó̊ Ï̂Î̊ Ï̂SÈ– ~=!° •°ÈüüüÈ(i) §Çà!ë˛ï˛ ̨õÎ≈̂ ÏÓ«˛î G (ii) x§Çà!ë˛ï˛ ̨õÎ≈̂ ÏÓ«˛î–

§Çà!ë˛ï˛ ̨õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ Ü˛yÓ˚î G Î%!_´ !lË≈̨ Ó˚ ~Ü˛!ê˛ ̨õÎ≈̂ ÏÓ«˛î ̨õk˛!ï˛– à Ï̂Ó£ÏÜ˛ Îál ̨õÎ≈̂ ÏÓ«˛î §Çe´yhs˝ ̨õ!Ó˚Ü˛“ly
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ã)̨ í ¸̨yhs˝ Ü˛ Ï̂Ó˚ ̨õ!Ó˚Ü˛“ly xl%ÎyÎ˚# ̨õÎ≈̂ ÏÓ«˛î ã˛y°yÎ˚ ï˛ál ï˛y Ï̂Ü˛ §Çà!ë˛ï˛ ̨õÎ≈̂ ÏÓ«˛î Ó°y •Î˚– xÌ≈yÍ Ü˛y Ï̂òÓ˚ ̨õÎ≈̂ ÏÓ«˛î Ü˛Ó˚y

•ˆÏÓñ Ü˛ál ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y •ˆÏÓñ Ü˛yˆÏòÓ˚ ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y •ˆÏï˛ ˛õyˆÏÓ˚ •zï˛ƒy!ò !Ó£ÏˆÏÎ˚ xyàyÙ ˛õ!Ó˚Ü˛“ly ~ÓÇ ˛õ!Ó˚Ü˛“ly

xl%§yˆÏÓ˚ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ Ü˛yç ˛õ!Ó˚ã˛y!°ï˛ Ü˛ˆÏÓ˚ ï˛ál ï˛yˆÏÜ˛ §Çà!ë˛ï˛ ˛õÎ≈ˆÏÓ«˛î Ó°y •Î˚– Ó›ï˛/ ~Ó˚*˛õ ˛õÎ≈ˆÏÓ«˛ˆÏî

˛õÎ≈̂ ÏÓ«˛Ü˛ ï˛yÓ˚ í ẑ̨ Ïj¢ƒÙ)°Ü˛ ≤Ã Ï̂ã˛‹Ty Ï̂Ü˛ ≤Ã Ï̂Î˚yà Ü˛ Ï̂Ó˚ ~ÓÇ ̨õy!Ó˚̨ õy!Ÿª≈Ü˛ xÓfliy Ï̂Ü˛ !lÎ˚sfî Ó˚yáyÓ˚ ̂ ã˛‹Ty Ü˛ Ï̂Ó˚– ~•z ̨õk˛!ï˛

˛õÓ˚#«˛yÙ)°Ü˛ à Ï̂Ó£ÏîyÓ˚ lÜ‰̨ ¢y ã)̨ í ¸̨yhs˝ Ü˛Ó˚yÓ˚ ̂ «˛ Ï̂e ÓƒÓ•*ï˛ •Î˚–

xlƒ!òˆÏÜ˛ ≤ÃyÜ,˛!ï˛Ü˛ ̂ ≤Ã«˛y˛õˆÏê˛ Óy ̨õ!Ó˚Ù[˛° ̂ ÌˆÏÜ˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ≤ÃˆÏÎ˚yçl •Î˚ ï˛ál ~•z ̨õk˛!ï˛Ó˚ ≤ÃˆÏÎ˚yà âˆÏê˛–

ˆÎˆÏ•ï%˛ ≤ÃyÜ,˛!ï˛Ü˛ âê˛lyÓ˚ í˛z˛õÓ˚ ̂ Ü˛yl !lÎ˚sfî xyˆÏÓ˚y˛õ Ü˛Ó˚y ÎyÎ˚ ly ~ÓÇ ~ Óƒy˛õyˆÏÓ˚ xyàyÙ xl%Ùyl Ü˛Ó˚y §Ω˛Ó •Î˚ ly–

ï˛y•z ˛õ!Ó˚Ü˛“ly Ü˛ˆÏÓ˚ ˛õÎ≈ˆÏÓ«˛î ã˛y°yˆÏly ÎyÎ˚ ly– ï˛y•z ~Ó˚*˛õ ˛õÎ≈ˆÏÓ«˛ˆÏî ˆÜ˛yl ˛õ!Ó˚Ü˛“ly ÌyˆÏÜ˛ ly ~ÓÇ ≤ÃyÜ,˛!ï˛Ü˛

âê˛lyˆÏÜ˛ !lÎ˚sfî Ü˛Ó˚yÓ˚ ˆÜ˛yˆÏly ≤ÃˆÏã˛‹TyG @˝Ã•î Ü˛Ó˚y •Î˚ ly– xK˛yï˛ ˆÜ˛yl ≤ÃyÜ,˛!ï˛Ü˛ âê˛lyÓ˚ ≤ÃÜ,˛!ï˛ fl∫Ó˚*˛õ í˛zˆÏß√yã˛l Óy

xy!Ó‹ÒyÓ˚ §Çe´yhs˝ à Ï̂Ó£ÏîyÓ˚ ̂ «˛ Ï̂e ~•z ̨õk˛!ï˛Ó˚ ÓƒÓ•yÓ˚ ̂ òáy ÎyÎ˚–

˛õ!Ó˚ˆÏ¢ˆÏ£Ï Ó°y ÎyÎ˚ ˆÎ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe xl%§yˆÏÓ˚ àˆÏÓ£ÏîyÓ˚ ˛õk˛!ï˛ G àˆÏÓ£ÏˆÏÜ˛Ó˚ Ë)˛!ÙÜ˛y !ë˛Ü˛ Ü˛Ó˚ˆÏï˛ •Î˚– ~

!Ó£ÏˆÏÎ˚ ̂ Ü˛yˆÏly !l!ò≈‹T G ̨õ!Ó˚‹ÒyÓ˚ !lˆÏò≈¢ ̂ òGÎ˚y ÎyÎ˚ ly– §Ç!Ÿ’‹T ̂ «˛ˆÏe §!ë˛Ü˛ !Óã˛yÓ˚ˆÏÓyô myÓ˚y ̨ õk˛!ï˛ !lÓ≈yã˛l Ü˛Ó˚ˆÏï˛

•Î˚– ï˛ˆÏÓ ~Ü˛Ìy xfl∫#Ü˛yÓ˚ Ü˛Ó˚y ÎyÎ˚ ly ˆÎ àˆÏÓ£ÏîyÓ˚ §yÊ˛ˆÏ°ƒÓ˚ !˛õSÈˆÏlÓ˚ §!ë˛Ü˛ ˛õk˛!ï˛Ó˚ ÓƒÓ•yÓ˚ àˆÏÓ£ÏˆÏÜ˛Ó˚ §!ë˛Ü˛

Ë)˛!ÙÜ˛y ˛õy°l xï˛ƒhs˝ =Ó˚&c˛õ)î≈–

4.18 ˛õÎ≈ˆÏÓ«˛î ˆ«˛ˆÏe xl%§,ï˛ ˛õòˆÏ«˛˛õ§Ù)• (Step in Organising Observation)

ˆÎ§Ó àˆÏÓ£ÏÜ˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ÙyôƒˆÏÙ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚ˆÏï˛ ã˛yl ï˛ÑyˆÏòÓ˚ !l¡¨!°!áï˛ ˛õòˆÏ«˛˛õ=!° @˝Ã•î Ü˛Ó˚y ÓyN˛l#Î˚–

(1) ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ≤ÃÜ,˛!ï˛ G §#Ùy !ë˛Ü˛ Ü˛Ó˚y ≠ àˆÏÓ£ÏîyÓ˚ !Ó£ÏˆÏÎ˚Ó˚ Óy àˆÏÓ£Ïîy ≤ÃÜ˛ˆÏ“Ó˚ ≤ÃÜ,˛!ï˛Ó˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚

àˆÏÓ£ÏÜ˛ˆÏÜ˛ ~Ü˛!ê˛ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ~Ü˛!ê˛ Ë˛!Ó£ÏƒÍ Ó˚*˛õˆÏÓ˚áy ˜ï˛Ó˚# Ü˛Ó˚ˆÏï˛ •ˆÏÓ– ~•z Ó˚*˛õˆÏÓ˚áyÎ˚ !Ü˛ ôÓ˚ˆÏlÓ˚

˛õÎ≈̂ ÏÓ«˛î Ü˛Ó˚y • Ï̂Ó ~ÓÇ ̂ Ü˛yl !Ó£ÏÎ˚=!° Ï̂Ü˛ ̨õÎ≈̂ ÏÓ«˛î Ü˛Ó˚y • Ï̂Ó ~ÓÇ ̂ Ü˛yl‰ !Ó£ÏÎ˚=!° Ï̂Ü˛ ̨õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ xhs˝Ë%≈̨ _´

Ü˛Ó˚y •ˆÏÓ Óy ˆÜ˛yl !Ó£ÏÎ˚=!° ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚y •ˆÏÓ ly ˆ§=!° í˛zˆÏÕ‘á Ü˛Ó˚y •Î˚– ~Ó˚ Ê˛ˆÏ° ˛õÎ≈ˆÏÓ«˛î í˛zˆÏj¢ƒÙ%á#

•Î˚ ~ÓÇ xˆÏ•ï%˛Ü˛ ◊Ùñ §ÙÎ˚ G ˛≤ÃˆÏã˛‹TyÓ˚ x˛õã˛Î˚ âˆÏê˛ ly–
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(2) ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ §ÙÎ˚ fliyl ~ÓÇ !Ó£ÏÎ˚ ≠ ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ çlƒ ˛õÎ≈ˆÏÓ«˛î x“ §ÙˆÏÎ˚Ó˚ çlƒ Óy ò#â≈ §ÙˆÏÎ˚Ó˚ çlƒ

ã˛y°yˆÏly ˆÎˆÏï˛ ˛õyˆÏÓ˚– xyÓyÓ˚ ˛õÎ≈ˆÏÓ«˛î ˆÜ˛yˆÏly ˛õÓ˚#«˛yàyˆÏÓ˚ Óy ˆáy°y çyÎ˚àyÎ˚ ã˛y°yˆÏly •ˆÏï˛ ˛õyˆÏÓ˚– ~SÈyí˛¸yG

˛õÎ≈ˆÏÓ«˛î §y!Ó≈Ü˛ •ˆÏÓ ly xyÇ!¢Ü˛ •ˆÏÓñ ï˛yG xyàyÙ !ë˛Ü˛ Ü˛Ó˚ˆÏï˛ •Î˚–

(3) ˛õÎ≈ˆÏÓ«˛Ü˛ !lÓ≈yã˛l ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ≤ÃÜ,˛!ï˛ ~ÓÇ í˛zˆÏj¢ƒÈüÈ~Ó˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ í˛z˛õÎ%_´ ÙyˆÏlÓ˚ Ü˛Ù≈# !lÓ≈yã˛l

Ü˛Ó˚y≤ÃˆÏÎ˚yçl ˆÎˆÏ«˛ˆÏe ò°Ók˛Ë˛yˆÏÓ ˛õÎ≈ˆÏÓ«˛î ã˛y°yˆÏlyÓ˚ ˛õ!Ó˚Ü˛“ly @˝Ã•î Ü˛Ó˚y •Î˚ ˆ§ˆÏ«˛ˆÏe òˆÏ°Ó˚ Ü˛Ù≈#ˆÏòÓ˚

ÓySÈy•z Ü˛ˆÏÓ˚ ò° àë˛l Ü˛Ó˚y ÓyN˛l#Î˚–

4.19  §yÓ˚yÇ¢ (Summary)

~•z ~Ü˛Ü˛ ˆÌˆÏÜ˛ xyÙyˆ ÏòÓ˚ lÙ%ly ã˛yÎ ˚l ~ÓÇ !Ó!Ë˛ß ¨ ˛õk˛!ï˛Ó ˚ !Ó£ÏÎ ˚ K˛yl °yË˛ Ü˛Ó ˚°yÙ–

xyÙyˆÏòÓ˚  àˆÏÓ£ÏîyÓ˚ Ü˛yç xˆÏlÜ˛ Ë˛y°Ë˛yˆÏÓ Ü˛Ó˚y ÎyˆÏÓñ Ü˛yÓ˚î xyÙyˆÏòÓ˚ àˆÏÓ£ÏîyÓ˚ Ü˛yçˆÏÜ˛ §yôyÓ˚î#Ü˛Ó˚î Ü˛Ó˚ˆÏï˛

˛õyÓ˚ˆÏÓy–

4.20  xl%¢#°l# (Exercise)

1. lÙ%ly ã˛Î˚l !Ü˛ ~ÓÇ ˆÜ˛l ≤Ã Ï̂Î˚yçl⁄

2. hflÏÓ˚!Ë˛!_Ü˛ lÙ%lyã˛Î˚l !Ü˛⁄

3. lÙ%lyã˛Î˚l ˛õk˛!ï˛ ÓƒÓ•y Ï̂Ó˚Ó˚ ˆ«˛ Ï̂e !Ü˛ ôÓ˚̂ ÏîÓ˚ §yÓôylï˛y !l Ï̂ï˛ • Ï̂Ó–

4.21  @˝Ãsi˛õO# (References)

I. Statistical Methods For The Social Sciences: Alan Agresti, Fifth Edition, 2018, Pearson

II. Statistics in Social Work: An Introduction to Practical Applications, Amy Batchelor, 2019,
Columbia University Press

III. Sampling Design and Analysis: Sharon L. Lohr, Second Edition,CRC Press, 2019
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~Ü˛Ü˛ 5  àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ˛õ!Ó˚Ùy˛õ (Measurement in Research)

àë˛l

5.1 í ẑ̨ Ïj¢ƒ (Objectives)

5.2 ≤ÃhflÏyÓly (Introduction)

5.3 l!Ùlƒy° ˆflÒ° (Nominal Scale)

5.4 e´Ù˛õÎ≈yÎ˚ hflÏ̂ ÏÓ˚Ó˚ ˛õ!Ó˚Ùy˛õ (Ordinal Level of Measurement)

5.5 xhs˝Ó˚Ù)°Ü˛ ˛õ!Ó˚Ùy˛õ (Interval Level of Measurment)

5.6 xyl%̨ õy!ï˛Ü˛ hflÏ̂ ÏÓ˚Ó˚ ˛õ!Ó˚Ùy˛õ (Ratilevel of Measurement)

5.7 ˆflÒ° (Scale)

5.8 Ìy Ï̂fiê˛yl≈ ˆflÒ° (Thurstone’s Scale)

5.9 !°Ü˛yê≈̨  ˆflÒ° (Likert Scale)

5.10 =ê˛Ùƒyl ˆflÒ° (Guttman Scale)

5.11 !lË≈̨ Ó˚̂ ÏÎyàƒï˛y ~ÓÇ ˜Óôï˛y (Reliability & Validity)

5.12 ˜Óôï˛y (Validity)

5.13 í z̨̨ õ§Ç•yÓ˚ (Conclusion)

5.14 §yÓ˚yÇ¢˝ (Summary)

5.15 xl%¢#°l#˝ (Exercise)

5.16 @˝Ãsį õO# (References)

5.1 í˛zˆÏj¢ƒ (Objectives)

~•z ~Ü˛ˆÏÜ˛ xyÙÓ˚y !Ó!Ë˛ß¨ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ hflÏÓ˚ ~ÓÇ  ˆflÒˆÏ°Ó˚ !Ó£ÏˆÏÎ˚ çylÓ–

5.2 ≤ÃhflÏyÓly (Introduction)

§Ùyç!ÓK˛yl#àî ˆÜ˛yˆÏly !Ó£ÏÎ˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ˆ«˛ˆÏe ò%!ê˛ ¢∑ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ÌyˆÏÜ˛lÈüüüÈã˛° (Variables) ~ÓÇ =î

(Attributes) ã˛° •° ̂ §•z §ÙhflÏ !Ó£ÏÎ˚ ̂ Î=!° ̨õ!Ó˚Óï≈˛l¢#° ã˛° •° xˆÏlÜ˛=!° ̃ Ó!¢ˆÏ‹TƒÓ˚ §Ùß∫Î˚– ̂ ÎÙlÈüüüÈã˛ˆÏ°Ó˚

Ó˚Ç ~Ü˛!ê˛ ã˛°ñ Ü˛yÓ˚î ã%˛ˆÏ°Ó˚ Ó˚Ç lyly Ó˚Ü˛ˆÏÙÓ˚ •ˆÏï˛ ˛õyˆÏÓ˚–

=î Óy Attributes ˆ§•z !Ó£ÏÎ˚=!° Îyñ ã˛° ˜ï˛Ó˚# Ü˛ˆÏÓ˚– ˆÎÙl ã%˛ˆÏ° Ó˚Ç lylyÓ˚Ü˛ˆÏÙÓ˚ •ˆÏï˛ ˛õyˆÏÓ˚ÈüüüÈˆ§yly°#ñ

ÓyòyÙ#ñ Ü˛yˆÏ°yñ °y°ñ ô)§Ó˚ •zï˛ƒy!ò–

ˆÜ˛yˆÏly ã˛ˆÏ°Ó˚ ˆÎ =îñ ï˛yÓ˚ myÓ˚yÎ˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ hflÏÓ˚ !lô≈y!Ó˚ï˛ •Î˚– §yôyÓ˚îï˛ ã˛yÓ˚ ôÓ˚ˆÏlÓ˚ÈüüüÈ
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(1) §ÇáƒÓyã˛Ü˛ (Nominal)

(2) e´ÙÓyã˛Ü˛ (Ordinal)

(3) xhs˝Ó˚Óyã˛Ü˛ (Interval)

(4) xyl%˛õy!ï˛Ü˛ (Ratio)

≤ÃÌÙ ò%ÈüÈôÓ˚ˆÏlÓ˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ •° !ÓË˛yà#Î˚ñ xÌ≈yÍ ï˛yˆÏòÓ˚ =î=!° ~Ü˛ ~Ü˛!ê˛ !ÓË˛yàÈüüüÈ§Çáƒy lÎ˚– ˛õˆÏÓ˚Ó˚ ò%!ê˛

˛õ!Ó˚Ùy˛õ •° !ÓÓ˚!ï˛•#l (Continuous)ñ xÌ≈yÍ ï˛yˆÏòÓ˚ =î=!° §Çáƒyñ !ÓË˛yà lÎ˚–

̨õ!Ó˚Ùy Į̈̂ õÓ˚ §ÇáƒyÓyã˛Ü˛ hflÏÓ˚ (Nominal Levels of Measurement) ≠

ã%˛ˆÏ°Ó˚ Ó˚Ç •° ~Ü˛!ê˛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ §Çáƒyàï˛ hflÏˆÏÓ˚Ó˚ í˛zòy•Ó˚î– §Çáƒyàï˛ ˛õ!Ó˚Ùy˛õ=!°ˆÏÜ˛ ày!î!ï˛Ü˛Ë˛yˆÏÓ e´Ùyl%ÎyÎ˚#

Ë˛yà Ü˛Ó˚y ÎyÎ˚ lyñ ˆÎÙl ã%˛ˆÏ°Ó˚ Ó˚.ˆÏÜ˛ e´Ùyl%ÎyÎ˚# §yçyˆÏly ÎyÎ˚ ly– ~=!° §Ó xy°yòy xy°yòy ôÓ˚ˆÏlÓ˚ §%ï˛Ó˚yÇ

ˆÎ=!°ˆÏÜ˛ §Çáƒy myÓ˚y ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y ÎyÎ˚ñ !Ü˛v ÙyˆÏlÓ˚ e´Ùyl%ÎyÎ˚# §yçyˆÏly ÎyÎ˚ lyñ ˆ§=!° •° §Çáƒyàï˛ ˛õ!Ó˚Ùy˛õ–

!°D ~ÓÇ çy!ï˛ G §ÇáƒyÓyã˛Ü˛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ í˛zòy•Ó˚î–

àˆÏÓ£ÏîyÎ˚ Îál ˛õ!Ó˚ÙyˆÏ˛õÓ˚ §ÇáƒyÓyã˛Ü˛ hflÏÓ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ñ §Ω˛yÓƒ í˛z_Ó˚ §¡õ!Ü≈˛ï˛ =î=!° á%Ó ò«˛Ë˛yˆÏÓ

ÓƒÓ•yÓ˚ Ü˛Ó˚y í˛z!ã˛ï˛– =î=!° §¡õ)î≈ ~ÓÇ ˛õyÓ˚flõ!Ó˚Ü˛Ë˛yˆÏÓ xlƒylƒ (Mutually exclusive) •GÎ˚y ≤ÃˆÏÎ˚yçl– ôÓ˚y

ÎyÜ˛ñ ã%˛ˆÏ°Ó˚ Ó˚.ñ Ü˛yˆÏ°yñ ÓyòyÙ#ñ ˆ§yly°# Óy ˆáy° ~=!° •° §yôyÓ˚î Ó˚.– !Ü˛v Î!ò ÷ô%Ùye ~•z Ó˚.=!°ˆÏÜ˛

ï˛y!°Ü˛yË%˛_´ Ü˛!Ó˚ñ ï˛ˆÏÓñ ô)§Ó˚ Ó˚Ç Î%_´ ã%˛ˆÏ°Ó˚ x!ôÜ˛yÓ˚# Óƒ!_´ Óy ï˛y!°Ü˛yˆÏï˛ çyÎ˚ày ˛õyˆÏÓ ly– ï˛yÓ˚ xÌ≈ •° xyˆÏÙyˆÏò

=î (Attributes) =!° §¡õ)î≈ lÎ˚– §¡õ)î≈ï˛y (Exhaustiveness) Ü˛Ìy!ê˛Ó˚ xÌ≈ •° §ÙhflÏ §Ω˛yÓƒ =î !lˆÏÎ˚ ~Ü˛!ê˛

ï˛y!°Ü˛y– ï˛ˆÏÓ ~Ü˛Ìy ÙˆÏl Ó˚yáy òÓ˚Ü˛yÓ˚ ˆÎ Úã)˛í˛¸yhs˝ §¡õ)î≈ï˛yÛ ÓyhflÏˆÏÓ §Ω˛Ó lÎ˚– ˆÜ˛í˛z Î!ò ÓˆÏ° ˆÎ ï˛yÓ˚ ã%˛ˆÏ°Ó˚ Ó˚Ç

•y°Ü˛y ˆ˛õyí˛¸y ˜à!Ó˚Ü˛ ï˛ˆÏÓ ˆ§!ê˛ ï˛y!°Ü˛yË%˛_´ Ü˛Ó˚y– ˆï˛yÙyÓ˚ òy!Î˚c lÎñ ÓÓ˚Ç ˆ§!ê˛ˆÏÜ˛ ÓyòyÙ# ã%˛ˆÏ°Ó˚ òˆÏ° ˆÊ˛°yÎ˚

ˆ◊Î˚– ï˛y!°Ü˛yˆÏï˛ xlƒylƒ Ó˚. lyˆÏÙ ~Ü˛!ê˛ !ÓË˛yà ˆÓ˚ˆÏá §¡õ)î≈ ï˛y!°Ü˛y ≤Ã›ï˛ Ü˛Ó˚y ÎyÎ˚–

xyÓyÓ˚ ̂ Ü˛yˆÏly Óƒ!_´ ã%˛ˆÏ°Ó˚ Ó˚. ~Ü˛y!ôÜ˛ •ˆÏ° !Ü˛ Ü˛Ó˚y ÎyˆÏÓñ ̂ §ˆÏ«˛ˆÏe ~Ü˛y!ôÜ˛ =î ~Ó˚ Óƒy˛õyÓ˚!ê˛ ̂ áÎ˚y° Ó˚yáy

òÓ˚Ü˛yÓ˚– ~•z ôÓ˚ˆÏlÓ˚ §Ù§ƒyÓ˚ ˆ«˛ˆÏe ˛õyÓ˚flõ!Ó˚Ü˛ xˆÏlƒylƒ (Mutually exclusive) lyÜ˛ ˜Ó!¢‹Tƒ ˆÌˆÏÜ˛ ã%˛ƒ!ï˛ âˆÏê˛–

§ÙhflÏ §Ω˛yÓƒ Ó˚ˆÏ.Ó˚ §!¡ø°ˆÏlÓ˚ ̨ õ!Ó˚ÓˆÏï≈˛ñ xyÙÓ˚y !Ë˛ß¨ ôÓ˚ˆÏlÓ˚ ï˛y!°Ü˛y ≤Ã›ï˛ Ü˛Ó˚ˆÏï˛ ̨ õy!Ó˚ñ ̂ ÎáyˆÏl !ÓË˛yà=!° •ˆÏÓñ

§Ó Ü˛yˆÏ°yñ §Ó ÓyòyÙ#ñ §Ó ˆ§yly°#ñ §Ó °y° Ó‡ Ó˚. !Ó!¢‹T– ≤ÃˆÏï˛ƒÜ˛ Óƒ!_´ ~Ü˛!ê˛ !ÓË˛yˆÏà•z fliyl ˛õyˆÏÓ–

ã%˛ˆÏ°Ó˚ Ó˚. !lˆÏÎ˚ ~•z xyˆÏ°yã˛lyÓ˚ ÙyôƒˆÏÙ xyÙÓ˚y ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ~Ü˛!ê˛ =Ó˚&c˛õ)î≈ !Ó£ÏˆÏÎ˚ xyˆÏ°yÜ˛˛õyï˛ Ü˛Ó˚ˆÏï˛

˛õyÓ˚°yÙ– ˆ§!ê˛ •° ÓyhflÏÓÜ˛Ó˚î– ˆÎÙl ôÓ˚y ÎyÜ˛ñ !°ˆÏDÓ˚ !ÓË˛yà– Ó‡!òl ôˆÏÓ˚ xyÙÓ˚y !°DˆÏË˛ˆÏò Ó°ˆÏï˛ çylï˛yÙñ

˛õ%Ó˚&£Ï ~ÓÇ Ù!•°y– Óï≈̨ Ùy Ï̂l !°.ñ x Ï̂lÜ˛ ôÓ˚̂ ÏlÓ˚ =î ̂ Ü˛ ̂ ÓyV˛yÎ˚ ̂ ÎÙlÈüüüÈTransgender, Non-binary Óy Gender

queers xyÓ˚G ~Ü˛!ê˛ ~•z ôÓ˚ˆÏlÓ˚ í˛zòy•Ó˚î ̂ òGÎ˚y ̂ ÎˆÏï˛ ̨ õyˆÏÓ˚– !Ë˛ß¨ çy!ï˛ ÓyÓy G ÙyˆÏÎ˚Ó˚ §hs˝ylñ Î!òG ~•z ôÓ˚ˆÏlÓ˚

§hs˝ylˆÏòÓ˚ ~Ü˛!ê˛ !ÓË˛yˆÏà xhs˝Ë%≈˛_´ Ü˛Ó˚y •ˆÏÎ˚ ÌyˆÏÜ˛ñ !Ü˛v ï˛yÓ˚y !Ù◊ §Çfl,Ò!ï˛ˆÏï˛ Óí˛¸ •Î˚ G xË˛ƒhflÏ •Î˚– §yôyÓ˚îï˛

àˆÏÓ£Ïîy Óy §Ù#«˛yÓ˚ ˆ«˛ˆÏe !mÈüÈçy!ï˛ Óy Ó‡ÈüÈçy!ï˛ !ÓË˛yà §!ë˛Ü˛Ë˛yˆÏÓ xhs˝Ë%≈˛_´ •Î˚ ly–

5.3 l!Ùlƒy° ˆflÒˆÏ°Ó˚ ˜Ó!¢‹Tƒ (Characteristic of Nominal Scale)

(1) §Çáƒyàï˛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ˆ«˛ˆÏe Úã˛°ÛˆÏÜ˛ ò%!ê˛ ˆ◊î#ˆÏï˛ Ë˛yà Ü˛Ó˚y •Î˚ñ ˆÎÙlÈüüüÈ˛õˆÏ«˛˘!Ó˛õˆÏ«˛ñ •Ñƒy˘ly •zï˛ƒy!ò– ~!ê˛
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~Ùl ~Ü˛ ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚Ùy˛õ ˛õk˛!ï˛ ÎyÓ˚ í˛z_Ó˚ñ ˆÎÈüÈˆÜ˛yˆÏly ~Ü˛!ê˛ˆÏï˛ ˛õí˛¸ˆÏÓ•z–

(2) §Çáƒyàï˛ Ùyey =îàï˛ ≤ÃÜ,˛!ï˛Ó˚ •Î˚ñ ~ˆÏ«˛ˆÏe §Çáƒy ÓƒÓ•yˆÏÓ˚Ó˚ ÙyôƒˆÏÙ ÷ô% ˆ◊î# !Ólƒy§ Ü˛Ó˚y •Î˚– ˆÎÙl

Ê%˛ê˛Ó° ˆá°yÓ˚ ˆ«˛ˆÏe Ê%˛ê˛Ó° ˆáˆÏ°yÎ˚yí˛¸Ó˚y ˆÎ çy!§≈ àyˆÏÎ˚ ˛õˆÏÓ˚ñ ï˛yˆÏï˛ !Ü˛S%È §Çáƒy ˆ°áy ÌyˆÏÜ˛– ˆ§•z §ÇáƒyÓ˚

§ˆÏD ˆá°yÓ˚ ˆÜ˛yˆÏly §¡õÜ≈˛ ˆl•zñ !Ü˛v §Çáƒy !òˆÏÎ˚ ˆáˆÏ°yÎ˚yí˛¸ˆÏÜ˛ !ã˛!•´ï˛ Ü˛Ó˚y ÎyÎ˚–

(3) §Çáƒyàï˛ ̨õ!Ó˚ÙyˆÏ˛õñ §ÇáƒyÓ˚ myÓ˚yñ ̂ Ü˛yˆÏly Ó›Ó˚ ̃ Ó!¢‹Tƒ ̂ ÓyV˛yˆÏly •Î˚ ly– ~ˆÏ«˛ˆÏe §Çáƒy ÷ô%Ùye àîlyÓ˚ çlƒ

ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

§Çáƒyàï˛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ˆ«˛ˆÏeñ á%Ó §•ˆÏç•z Ók˛ÈüÈ≤Ãyhs˝ (Close-ended) ≤ÃˆÏŸ¿Ó˚ ÙyôƒˆÏÙ x“§ÙˆÏÎ˚ ≤Ãã%˛Ó˚ í˛z_Ó˚

§Ç@˝Ã• Ü˛Ó˚y §Ω˛Ó– Ê˛ˆÏ° ˛õ!Ó˚ÙyˆÏ˛õÓ˚ !ÓŸªy§ˆÏÎyàƒï˛y Ó,!k˛ ˛õyÎ˚–

5.4 e´Ù˛õÎ≈yÎ˚ hflÏˆÏÓ˚Ó˚ ˛õ!Ó˚Ùy˛õ (Ordinal Level of Measurement)

~•z ôÓ˚̂ ÏlÓ˚ ̨õ!Ó˚Ùy Į̈̂ õÓ˚ ̂ «˛ Ï̂e Ú=îÛ (Attributes) =!° Ï̂Ü˛ e´Ù˛õÎ≈y Ï̂Î˚ §yçy Ï̂ly ÎyÎ˚– ̂ ÎÙlñ ̂ Ü˛y Ï̂ly Óƒ!_´Ó˚ ̂ Ó˚yÙƒy!rê˛Ü˛

§¡õÜ≈˛=!°Ó˚ ï,˛!ÆÓ˚ Ùyey e´Ù˛õÎ≈yˆÏÎ˚ §yçyˆÏly ÎyÎ˚ñ xÌ≈yÍ ï%˛!Ù Ó°ˆÏï˛ ˛õyˆÏÓ˚y ˆÜ˛yˆÏly §¡õˆÏÜ≈˛Ó˚ ˆ«˛ˆÏeÈüüüÈˆÙyˆÏê˛G

ï,˛Æ lGñ Óy x“ ï,˛Æ Óy §yôyÓ˚îË˛yˆÏÓ ï,˛Æ Óy á%Ó ̂ Ó¢# ï,˛Æ •zï˛ƒy!ò– ~•z !Ó£ÏÎ˚=!°ˆÏÜ˛ §Çáƒy !òˆÏÎ˚ ̂ ÓyV˛yˆÏly ÎyÎ˚ ly–

ã˛yÓ˚ ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ÙˆÏôƒ e´Ù˛õÎ≈yˆÏÎ˚ hflÏˆÏÓ˚Ó˚ ˛õ!Ó˚Ùy˛õ •° !mï˛#Î˚ ôÓ˚ˆÏlÓ˚–

ˆÜ˛yˆÏly ˆÜ˛y¡õyl#Ó˚ñ ˆe´ï˛y ˛õ!Ó˚ˆÏ£ÏÓyÓ˚ ˆ«˛ˆÏe ˆÎ Linked Scale å˛õSÈˆÏ®Ó˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ñ

ˆ§ˆÏ«˛ˆÏe §ÇáƒyÓ˚ myÓ˚y ˛õSÈˆÏ®Ó˚ e´ÙˆÏÜ˛ !ã˛!•´ï˛ Ü˛Ó˚y •Î˚ñ ~•z ˆ«˛ˆÏe 1-5 §Çáƒy ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ñ á%Ó áyÓ˚y˛õñ áyÓ˚y˛õñ

Ë˛y°ÉÉÉ•zï˛ƒy!ò ˆÓyV˛yˆÏly •Î˚– ï˛ˆÏÓ xˆÏlÜ˛ ˆ«˛ˆÏe•z ˆe´ï˛y§yôyÓ˚î §Çáƒy ˆÌˆÏÜ˛ñ !ÓÓ,!ï˛Ó˚ ÙyôƒˆÏÙ ˛õSÈ® ˆÓyV˛yˆÏï˛

fl∫FSÈ® ˆÓyô Ü˛ˆÏÓ˚l–

e´Ù˛õÎ≈yÎ˚ hflÏˆÏÓ˚Ó˚ ̨õ!Ó˚ÙyˆÏ˛õÓ˚ ̃ Ó!¢‹Tƒ (Characteristics of Ordinal Scale) ≠

(1) ~•z ˆflÒˆÏ°ñ ˆÜ˛yˆÏly ã˛ˆÏ°Ó˚ Ùyl ˛õ!Ó˚Ùy˛õ ~ÓÇ ã˛°ˆÏÜ˛ !ã˛!•´ï˛Ü˛Ó˚ˆÏîÓ˚ §ˆÏDñ ï˛yˆÏòÓ˚ xyˆÏ˛õ!«˛Ü˛ xÓfliylˆÏÜ˛G

ˆÓyV˛yÎ˚–

(2) xhs˝Ó˚ Óy Interval-~Ó˚ ˜Ó!¢‹Tƒ=!° xçyly–

(3) x§Çáƒyàï˛ Ú=îÛ ˆÎÙlñ ï,˛!Æ (Satisfaction)ñ á%!¢ (Happiness) •zï˛ƒy!ò ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y ÎyÎ˚–

(4) x!í≈˛ly° ˆflÒ° (Attributes) =!°Ó˚ e´ÙyÓfliyl !lî≈Î˚ Ü˛ˆÏÓ˚

(5) ~•z ˛õ!Ó˚Ùy˛õ ˛õk˛!ï˛Ó˚ §y•yˆÏÎƒ §Ù#«˛Ü˛àî í˛z_Ó˚òyï˛yàˆÏîÓ˚ ÙˆÏôƒ ÙˆÏï˛Ó˚ !ÙˆÏ°Ó˚ Ùyey !ÓˆÏŸ’£Ïî Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

e´Ù˛õÎ≈yÎ˚àï˛ ̨õ!Ó˚Ùy Į̈̂ õÓ˚ §%!Óôy (Advantages of Ordinal Scale) ≠

(a) ã˛ˆÏ°Ó˚ ÙˆÏôƒ ï%˛°ly Ü˛Ó˚y §%!ÓôyçlÜ˛–

(b) ã˛°=!°ˆÏÜ˛ e´Ùyl%ÎyÎ˚# §yçyˆÏlyÓ˚ ˛õÓ˚ ˆ§=!°ˆÏÜ˛ §•ˆÏç•z ˆ◊î#Ók˛ Ü˛Ó˚y ÎyÎ˚–

(c) ˆÎˆÏ•ï%˛ ~=!° §•ˆÏç•z ò°Ók˛ Ü˛Ó˚y ÎyÎ˚ ~ÓÇ !ÓˆÏŸ’£Ïî G §•çï˛Ó˚ñ ï˛y•zñ §Ù#«˛yñ Ùï˛yÙï˛ @˝Ã•ˆÏîÓ˚ ˆ«˛ˆÏe

!ÓˆÏ¢£Ï í˛z˛õˆÏÎyà#–
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(d) ˆÎˆÏ•ï%˛ ã˛ˆÏ°Ó˚ Ùyl=!° xˆÏ˛õ«˛Ü˛ ÙyˆÏlÓ˚ !Ë˛!_ˆÏï˛ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚ñ ï˛y•z Nominal Scale-Ó˚ ï%˛°lyÎ˚ ˆÓ¢#

@˝Ã•îˆÏÎyàƒ–

5.5 xhs˝Ó˚Ù)°Ü˛ ˛õ!Ó˚Ùy˛õ (Interval Level of Measurment)

xhs˝Ó˚Ù)°Ü˛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ˆ«˛ˆÏeñ ò%!ê˛ ã˛ˆÏ°Ó˚ ÙˆÏôƒ xhs˝Ó˚ §Ùyl– ~•z ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚Ùy˛õ §ÇáƒyÙ)°Ü˛ñ !ÓÓ˚yÙ•#lñ ˆÜ˛yˆÏly

ˆ◊î# lÎ˚– IQ Level, ï˛y˛õÙyey •zï˛ƒy!ò xhs˝Ó˚Ù)°Ü˛ ̨õ!Ó˚Ùy˛õ– §Ùyç !ÓK˛yˆÏlÓ˚ ̂ «˛ˆÏe ~Ó˚ ≤ÃˆÏÎ˚yà §#!Ùï˛ •ˆÏ°G ò%!ê˛

ã˛ˆÏ°Ó˚ ÙˆÏôƒ ï˛Ê˛yÍ Ó%V˛ˆÏï˛ á%Ó•z =Ó˚&c˛õ)î≈ Ë)˛!ÙÜ˛y˛ õy°l Ü˛ˆÏÓ˚– xyÙÓ˚y !l!Ÿã˛ï˛Ë˛yˆÏÓ ~Ü˛!ê˛ ã˛ˆÏ°Ó˚ xyl%˛õy!ï˛Ü˛ ÙyˆÏl

xˆÏlƒÓ˚ ï%˛°lyÎ˚ Ü˛ï˛ê˛y xy°yòyñ !l!Ÿã˛ï˛ Ü˛ˆÏÓ˚ Ó°ˆÏï˛ ˛õy!Ó˚ ly– ˆÎÙlñ 50º–100º ï%˛°lyÎ˚ xˆÏô≈Ü˛ àÓ˚Ù Ó°ˆÏï˛ ˛õy!Ó˚

ly xyÙÓ˚y Ó°ˆÏï˛ ˛õy!Ó˚ ˆÎñ 50ºñ 100º ï%˛°lyÎ˚ ë˛y[˛y– xhs˝Ó˚Ù)°Ü˛ ˛õ!Ó˚Ùy˛õ ã)˛í˛¸yhs˝ ~ÓÇ ˛õyÓ˚flõ!Ó˚Ü˛ xˆÏlƒylƒ–

xhs˝Ó˚Ù)°Ü˛ ˛õ!Ó˚Ùy˛õ =îàï˛ ~ÓÇ e´Ù˛õÎ≈yÎ˚Ë%˛_´– ò%!ê˛ ã˛ˆÏ°Ó˚ ÙˆÏôƒ xhs˝Ó˚ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚yÓ˚ çlƒ ~•z ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚Ùy˛õ

á%Ó•z Ü˛yÎ≈Ü˛Ó˚# ~ÓÇ !ÓŸªy§ˆÏÎyàƒ– xhs˝Ó˚Ù)°Ü˛ •° ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ï,˛ï˛#Î˚ ôÓ˚î– xyˆÏà xyˆÏSÈ Nominal Scale ~ÓÇ

Ordinal Scale ˛≤ÃÌÙ ò%•z ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚Ùy˛õ Ó%V˛ˆÏï˛ ˛õyÓ˚ˆÏ° xhs˝Ó˚Ù)°Ü˛ ˛õ!Ó˚Ùy˛õ xˆÏlÜ˛ §•çï˛Ó˚ •ˆÏÎ˚ ÎyÎ˚–

5.6 xyl%˛õy!ï˛Ü˛ hflÏˆÏÓ˚Ó˚ ˛õ!Ó˚Ùy˛õ (Measurement of Ratio Level)

xyl%˛õy!ï˛Ü˛ hflÏˆÏÓ˚Ó˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ˆ«˛ˆÏe Attribute =!°Ü˛ñ ÓƒyB˛ xl%ÎyÎ˚# e´Ùyl%ÎyÎ˚# §yçyˆÏly ÎyÎ˚ ò%!ê˛ ã˛ˆÏ°Ó˚ ÙˆÏôƒ

xhs˝Ó˚ §Ùyl •Î˚ ~ÓÇ ~ˆÏ«˛ˆÏe ã˛ˆÏ°Ó˚ Ùyl Ú¢)lƒÛG •ˆÏï˛ ̨õyˆÏÓ˚– ~ˆÏ«˛ˆÏe ò%!ê˛ ã˛ˆÏ°Ó˚ xyl%˛õy!ï˛Ü˛ ï%˛°ly Ü˛Ó˚y §Ω˛Ó– ~•z

ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ í˛zòy•Ó˚î •°ñ ÓÎ˚ˆÏ§ñ ˛õí˛¸yˆÏ¢ylyÓ˚ ÓSÈÓ˚ •zï˛ƒy!ò– xyl%˛õy!ï˛Ü˛ ï%˛°lyÓ˚ §%!Óôy xyˆÏSÈ ˆÎÙlñ 12

ÓSÈÓ˚ ÓÎ˚flÒ ˆSÈˆÏ° 6 ÓSÈÓ˚ ÓÎ˚flÒ ˆSÈˆÏ°Ó˚ !m=î ÓÎ˚ˆÏ§Ó˚– xlƒylƒ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ lƒyÎ˚ñ xyl%˛õy!ï˛Ü˛ ÙyeyG ã)˛í˛¸yhs˝ñ ~ÓÇ

˛õyÓ˚flõ!Ó˚Ü˛Ë˛yˆÏÓ xˆÏlƒylƒ– xyˆÏàÓ˚ !ï˛l ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ §Ó ˜Ó!¢‹Tƒ=!° ~•z xyl%˛õy!ï˛Ü˛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ˆòáy

ÎyÎ˚– l!Ùly° (Nominal) ã˛ˆÏ°Ó˚ §y•yˆÏÎƒ ˆÜ˛yˆÏly ÙyˆÏlÓ˚ ˆ◊î#Ó˚ lyÙ ˆòGÎ˚y •Î˚– x!í≈˛ly° (Ordinal), ÙyeyÓ˚

§y•yˆÏÎƒ ÎˆÏÌ‹T ˛õ!Ó˚Ùyî ï˛Ìƒ ˛õyGÎ˚y ÎyÎ˚– ÎyÓ˚ §y•yˆÏÎƒ Úã˛°Û =!°ˆÏÜ˛ !l!ò≈‹T e´ˆÏÙ §yçyˆÏly ÎyÎ˚ñ ˆÎÙl ˆe´ï˛yÓ˚

˛õSÈˆÏ®Ó˚ §Ù#«˛y ã˛y°yˆÏï˛ ~•z ˛õ!Ó˚Ùy˛õ §y•yÎƒ Ü˛ˆÏÓ˚– xhs˝Ó˚Ù)°Ü˛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ˆ«˛ˆÏe ÙyˆÏlÓ˚ e´Ù çyly ÎyÎ˚ ~ÓÇ ˆ§•z

e´Ù=!°ˆÏÜ˛ §ÇáƒyÓ˚ ÙyôƒˆÏÙ !ã˛!•´ï˛ Ü˛Ó˚y ÎyÎ˚– xyl%˛õy!ï˛Ü˛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ §y•yˆÏÎƒ xyÙÓ˚y çylˆÏï˛ ˛õy!Ó˚ ã)˛í˛¸yhs˝ e´Ùñ

xhs˝Ó˚ Ùyl ~ÓÇ !çˆÏÓ˚y å¢)lƒäÈüÈÓ˚ =Ó˚&c˛õ)î≈ Ë)˛!ÙÜ˛y–

xyl%̨ õy!ï˛Ü˛ ̨õ!Ó˚Ùy Į̈̂ õÓ˚ ̃ Ó!¢‹Tƒ (Characteristics of Ratio Scale) ≠

(i) xyl%˛õy!ï˛Ü˛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ Ú!çˆÏÓ˚yÛ ˜Ó!¢‹Tƒ xyˆÏSÈ– ÎyÓ˚ §y•yˆÏÎƒ xyÙÓ˚y Ùy˛õˆÏï˛ ˛õy!Ó˚ ˆÎÈüüüÈˆÜ˛yˆÏly Ó›Ó˚ ˜òâ≈ƒ

xlƒ!ê˛ !m=î Óy xˆÏô≈Ü˛ •zï˛ƒy!ò–

(ii) ˆÜ˛yˆÏly }îydÜ˛ Ùyl ÌyˆÏÜ˛ ly– ˆÜ˛yˆÏly Ó›ˆÏÜ˛ xl%˛õyï˛ ˆflÒˆÏ° ˛õ!Ó˚Ùy˛õ Ü˛Ó˚yÓ˚ xyˆÏà ~Ü˛çl àˆÏÓ£ÏÜ˛ xÓ¢ƒ

°«˛ Ó˚yáˆÏÓl ˆÎñ xhs˝Ó˚ ˆflÒˆÏ°Ó˚ §Ó ˜Ó!¢‹Tƒ ~ÓÇ Ú!çˆÏÓ˚yÛ ˜Ó!¢‹Tƒ xyˆÏSÈ !Ü˛ ly–Û

(iii) xyl%̨ õy!ï˛Ü˛ ̂ flÒ Ï̂°ñ ̨õk˛!ï˛àï˛Ë˛y Ï̂Óñ ̂ Îyà !Ó Ï̂Î˚yàñ =î G Ë˛yà Ü˛Ó˚y ÎyÎ˚– Ê˛ Ï̂° Ó˚y!¢!ÓK˛y Ï̂lÓ˚ !Ó Ï̂Ÿ’£Ïî =Ó˚&c˛õ)î≈

Ë)̨ !ÙÜ˛y ˛õy°l Ü˛ˆÏÓ˚– Mean, Median, Mode, Chi-suqure •zï˛ƒy!ò– xyl%˛õy!ï˛Ü˛ ̂ flÒˆÏ°Ó˚ §y•yˆÏÎƒ ̨ õ!Ó˚Ùy˛õ

Ü˛Ó˚y ÎyÎ˚–
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(iv) xyl%˛õy!ï˛Ü˛ ˆflÒˆÏ°Ó˚ xyl%˛õy!ï˛Ü˛ ~Ü˛Ü˛ xyˆÏSÈ– ~Ü˛Ü˛  ˛õ!Ó˚Óï≈˛ˆÏlÓ˚ §%ˆÏÎyàG xyˆÏSÈ– ôÓ˚y ÎyÜ˛ñ ¢!_´≤ÃÓyˆÏ•Ó˚

!•§yˆÏÓÓ˚ ˆ«˛ˆÏeñ lyly Ó˚Ü˛ˆÏÙÓ˚ ¢!_´Ó˚ ~Ü˛Ü˛ ˛õyGÎ˚y ÎyÎ˚ñ ˆÎÙlÈüüüÈç%°ñ @˝ÃyÙÈüÈÜ˛ƒyˆÏ°y!Ó˚ñ B.Th.u. •zï˛ƒy!ò–

xyl%̨ õy!ï˛Ü˛ ̂ flÒ Ï̂°Ó˚ §%!Óôy (Advantages of Ratio Scale) ≠

 xyl%˛õy!ï˛Ü˛ ˆflÒˆÏ°Ó˚ Ú!çˆÏÓ˚yÛ Ùyl ˜Ó!¢‹Tƒ xyˆÏSÈ– xÌ≈yÍ ˆÜ˛yˆÏly ã˛ˆÏ°Ó˚ Ùyl ¢)lƒ •ˆÏï˛ ˛õyˆÏÓ˚– Gçlñí˛z£èï˛y

•zï˛ƒy!ò xl%˛õyï˛ ̂ flÒˆÏ° ̨õ!Ó˚Ùy˛õ Ü˛Ó˚y ÎyÎ˚– ï˛ˆÏÓ ̨ ï˛y˛õÙyey ~•z ̂ flÒˆÏ° Ùy˛õy ÎyÎ˚ ly– Ü˛yÓ˚î 0ºC ï˛y˛õÙyey Ó°ˆÏ°

ˆÓyV˛yˆÏly ÎyÎ˚ ly ˆÎ ˆÜ˛yˆÏly ë˛y[˛y Óy àÓ˚Ù lÎ˚–

 Ú!çˆÏÓ˚yÛ SÈyí˛¸y ˆÜ˛yˆÏly xl%˛õyï˛ (Ratio) ˜ï˛Ó˚# Ü˛Ó˚y ÎyÎ˚ ly– !çˆÏÓ˚y ˜Ó!¢ˆÏ‹TƒÓ˚ §y•yˆÏÎƒ•z xyÙÓ˚y Ó°ˆÏï˛ ˛õy!Ó˚

ê˛ˆÏÙÓ˚ ày!í˛¸Ó˚ à!ï˛ˆÏÓà 100 !Ü˛!Ù˘â^˝ê˛y Óy ˆÌ°ÙyÓ˚ ày!í˛¸Ó˚ à!ï˛ˆÏÓà 50 !Ü˛!Ù˘≤Ã!ï˛ â^˝ê˛yÎ˚– xÌÓy Ó°ˆÏï˛ ˛õy!Ó˚

ˆÎñ ˆÌ°Ùy ê˛ˆÏÙÓ˚ xˆÏô≈ à!ï˛ˆÏï˛Û ày!í˛¸ ã˛y°yˆÏFSÈ–

 ~•z ˆflÒˆÏ° ˜ÓK˛y!lÜ˛ Úã˛ˆÏ°Ó˚Û !•§yˆÏÓÓ˚ ˆ«˛ˆÏe ÓƒÓ•*ï˛ •Î˚–

5.7 ˆflÒ° (Scale)

!fiê˛ˆÏË˛ˆÏ™Ó˚ (1946) ~Ó˚ ÙˆÏï˛ “Scaling is the assignment of objects to members accoding to a

rule”.

!l!ò≈‹T !lÎ˚ˆÏÙ ˆÜ˛yˆÏly Ó›ˆÏÜ˛ §ÇáƒyÓ˚ §ˆÏD Î%_´ Ü˛Ó˚y•z •Î˚ ˆflÒ!°Ç– ÓyhflÏÓÓyò# §Ùyç !ÓK˛yl àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe

!ÓÙ)ï≈˛ ôyÓ˚îy=!°ˆÏÜ˛ §ÇáƒyÓ˚ ÙyôƒˆÏÙ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ ÓyhflÏÓy!Î˚ï˛ Ü˛Ó˚y Óí˛¸•z Ü˛!ë˛l Ü˛yç–

ˆflÒ!°Ç ˛õk˛!ï˛Ó˚~Ü˛!ê˛ !Ó£ÏÎ˚ •° ˆflÒ°– ˆflÒ° ~Ü˛!ê˛ ÓyhflÏÓ Ü˛yë˛yˆÏÙy ÎyÓ˚ §y•yˆÏÎƒ ˆÜ˛yˆÏly Ü˛lfiê˛ΔyQ !lˆÏò≈¢Ü˛

˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚– ̂ flÒ!°Ç ~ÓÇ ̂ Ó˚!ê˛Ç ̂ flÒ Ï̂°Ó˚ Ù Ï̂ôƒ ~Ü˛ê˛y ̨õyÌ≈Ü˛ƒ xy Ï̂SÈ– ̂ Ó˚!ê˛Ç ̂ flÒ Ï̂° ̂ Ü˛y Ï̂ly í z̨_Ó˚òyï˛yÓ˚ ≤Ã!ï˛!e´Î˚y

åˆÎÙl •Ñƒy Óy lyä ˆÜ˛ !Ó£ÏÎ˚Ó› !•§yˆÏÓ àîƒ Ü˛Ó˚y •Î˚– xyÓyÓ˚ xhs˝Ó˚Ù)° ˆflÒˆÏ° ò%!ê˛ ÙyˆÏlÓ˚ ÙˆÏôƒÜ˛yÓ˚ !Ó£ÏÎ˚ˆÏÜ˛ !Óã˛yÓ˚

Ü˛Ó˚y •Î˚–

Ü˛lfiê˛ΔyQ ~Ó˚ ôÓ˚ˆÏlÓ˚ G˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ̂ flÒ° ~Ü˛Ùy!eÜ˛ (Unideimensional) Óy ̨Ó‡Ùy!eÜ˛ (Multidimen-

sional) • Ï̂ï˛ ̨õy Ï̂Ó˚– ~Ü˛Ùy!eÜ˛ ̂ ÎÙlÈüüüÈí z̨Fã˛ï˛yñ Gçl •zï˛ƒy!ò xyÓyÓ˚ Ó‡Ùy!eÜ˛ ̂ ÎÙlÈüüüÈ!¢«˛yàï˛ ̂ Îyàƒï˛yñ Ó%!k˛Ù_y

•zï˛ƒy!ò– ~Ü˛Ùy!eÜ˛ ˆflÒˆÏ° Ü˛lfiê˛ΔyQ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚ Ùye ~Ü˛•z ˛õ!Ó˚!ôˆÏï˛ ˆÎÙl Ü˛Ù ˆï˛ˆÏÜ˛ ˆÓ¢# ï˛ˆÏÓ ÙˆÏl Ó˚yáy

í˛z!ã˛ï˛ñ ˆÎñ ~•z ôÓ˚ˆÏlÓ˚ ˆflÒˆÏ° ~Ü˛y!ôÜ˛ !Ó£ÏÎ˚ xhs˝Ë%≈˛_´ ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ !Ü˛v ≤Ã!ï˛!ê˛ !Ó£ÏÎ˚•z !l!ò≈‹T e&!ê˛ ÙyeyˆÏÜ˛

˛õ!Ó˚Ùy˛õ Ü˛ˆÏÓ˚– §Ùyç !ÓK˛yˆÏl ~•z ôÓ˚ˆÏlÓ˚ xˆÏlÜ˛ !Ó£ÏÎ˚  ÌyˆÏÜ˛Èñ ˆÎÙlÈüüüÈxyd§¡øyl (Self esteem), ~Ó˚ ~Ü˛!ê˛•z

!òÜ˛ Ü˛Ù ˆÌˆÏÜ˛ ˆÓ¢# (Low to High) x˛õÓ˚!òˆÏÜ˛ Ó‡Ùy!eÜ˛ ˆflÒˆÏ°Ó˚ ˆ«˛ˆÏe xˆÏlÜ˛=!° !Ó£ÏÎ˚ xhs˝Ë%≈˛_´ ÌyÜ˛ˆÏï˛

˛õyˆÏÓ˚ñ ~ÓÇ ˆ§=!°Ó˚ !Ó!Ë˛ß¨ !òˆÏÜ˛ ˛õ,ÌÜ˛Ë˛yˆÏÓ ˛õ!Ó˚Ùy˛õÜ˛Ó˚y •Î˚– ˛õˆÏÓ˚ !Ó!Ë˛ß¨ ˛õ!Ó˚Ùy˛õ=!°ˆÏÜ˛ §ÇÎ%_´Ü˛ˆÏÓ˚ ~Ü˛!ê˛

§yôyÓ˚î Ùyl !lô≈yÓ˚î Ü˛Ó˚y •Î˚– ˆÎÙlñ !¢«˛yàï˛ ˆÎyàƒï˛yÓ˚ ˆ«˛ˆÏe ~Ü˛çl SÈyˆÏeÓ˚ ày!î!ï˛Ü˛ ~ÓÇ ˆÙÔ!áÜ˛ñ Ó%!k˛

˛õ,ÌÜ˛Ë˛yˆÏÓ ˛õÓ˚#«˛y Ü˛Ó˚y •Î˚– ï˛yÓ˚˛õÓ˚ ˙ ò%!ê˛Ó˚ ÙylˆÏÜ˛ ~Ü˛!eï˛ Ü˛ˆÏÓ˚ ~Ü˛!ê˛ Ùyl ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚– ˆÎˆÏ•ï%˛ §Ùyç

!ÓK˛yˆÏlÓ˚ ˆÓ¢#Ó˚Ë˛yà !Ó£ÏÎ˚ ~Ü˛Ùy!eÜ˛– ï˛y•z ~•z ˆflÒˆÏ°Ó˚ !ï˛l!ê˛ ˛õÓ˚#«˛y xyˆÏ°yã˛ly Ü˛Ó˚y •°–
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5.8 ÌyˆÏfiê≈˛yˆÏlÓ˚ ˛õk˛!ï˛ (Thurstone’s Scaling Method)

1925 §yˆÏ° Louis Thurstoneñ !Î!l ~Ü˛çl !Óáƒyï˛ ˆflÒ!°Ç ï˛y!_¥Ü˛ñ ~Ü˛!ê˛ §ÙÈüÈxhs˝Ó˚ !Ó£ÏˆÏÎ˚ ˆflÒ!°Ç ˛õk˛!ï˛

≤ÃÜ˛y¢ Ü˛ˆÏÓ˚!SÈˆÏ°l– ~•z ˛õk˛!ï˛Ó˚ ≤ÃÌÙ ôy˛õ •° Ü˛lfiê˛ΔyQÈüÈ~Ó˚ §!ë˛Ü˛ §ÇK˛yÎ˚l– ~•z §ÇK˛yÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ˆflÒ°

˜ï˛Ó˚# Ü˛Ó˚y •Î˚– ~•z ˆflÒ° ˆÌˆÏÜ˛ ˆÜ˛yˆÏly !ÓˆÏ¢£ÏK˛ñ ÎyÓ˚ Construct!ê˛ §¡õˆÏÜ≈˛ ôyÓ˚îy xyˆÏSÈñ !ï˛!l ˜ï˛Ó˚# Ü˛Ó˚ˆÏÓlñ

≤ÃÌÙ òÊ˛y (80 ˆÌˆÏÜ˛ 100) !Ó£ÏÎ˚=!°ˆÏÜ˛ •Ñƒy Óy ly xÌÓy §•Ùï˛ Óy !Ó˛õ«˛Ùï˛ ~•z ôÓ˚ˆÏlÓ˚ ≤ÃŸ¿ ÌyÜ˛ˆÏÓ– ˛õˆÏÓ˚ñ

Ü˛ˆÏÎ˚Ü˛çl !Óã˛yÓ˚Ü˛ !§k˛yhs ˆlˆÏÓl !ÓˆÏ¢£Ï Ü˛ˆÏÎ˚Ü˛!ê˛ !Ó£ÏÎ˚ˆÏÜ˛ !lˆÏÎ˚˝ Construct ˜ï˛Ó˚# Ü˛Ó˚ˆÏÓ– ≤ÃˆÏï˛ƒÜ˛ !Óã˛yÓ˚Ü˛

≤Ã!ï˛!ê˛ !Ó£ÏÎ˚ˆÏÜ˛ 1 ˆÌˆÏÜ˛ 11 ˛õSÈ® xl%ÎyÎ˚# l¡∫Ó˚ ˆòˆÏÓl–  1 •° §ÓˆÏÌˆÏÜ˛ x˛õSÈˆÏ®Ó˚ ~ÓÇ 11 •° §ˆÏÓ≈yFã˛ hflÏˆÏÓ˚Ó˚

˛õSÈ®– ≤Ã!ï˛!ê˛ !Ó£ÏˆÏÎ˚Ó˚ çlƒ !Ù!í˛Î˚yl (Median) ~ÓÇ Inter-quartile range (difference between the 75th

and 25th percentile) ï˛yÓ˚˛õÓ˚ ̂ §=!°ˆÏÜ˛ ̂ °á!ã˛ˆÏe Ó!§ˆÏÎ˚ Histogram ̃ ï˛Ó˚# Ü˛Ó˚ˆÏï˛ •ˆÏÓ– ã)˛í˛¸yhs˝ ̂ flÒ°ÈüÈ!Ó£ÏÎ˚!ê˛

~ÙlË˛yˆÏÓ ÓySÈy•z Ü˛Ó˚y •Î˚ Îy Median ~Ó˚ !Óhfl,Ï!ï˛ ˆÌˆÏÜ˛ §ÙÈüÈò)Ó˚c ÓçyÎ˚ Ó˚yˆÏá– ˛õk˛!ï˛àï˛Ë˛yˆÏyÓñ §yôyÓ˚î Me-

dian Î%_´ !Ó£ÏÎ˚=!° Ï̂Ü˛ ~Ü˛!ê˛ ~Ü˛!ê˛ ò Ï̂° Ë˛yà Ü˛Ó˚y •Î˚– ï˛yÓ˚̨ õÓ˚ ≤Ã Ï̂ï˛ƒÜ˛ Median Group-~Ó˚ ÎyÓ˚ Interquartile

range §Ó ˆÌˆÏÜ˛ Ü˛Ùñ ˆ§!ê˛ ã)˛í˛¸yhs˝ ˆflÒ° !Ó£ÏÎ˚ (Scale item)–

Îy•zˆÏ•yÜ˛ xy•zˆÏê˛Ù !lÓ≈yã˛ˆÏlÓ˚ çlƒ ̨õ!Ó˚§ÇáƒyÓ˚àï˛ !ÓˆÏŸ’£ÏˆÏîÓ˚ í˛z˛õÓ˚ §¡õ)î≈ !lË≈˛Ó˚ ly Ü˛ˆÏÓ˚ñ ~Ü˛!ê˛ Ë˛y° ̂ Ü˛Ô¢°

•ˆÏï˛˛õyˆÏÓ˚ ≤Ã!ï˛!ê˛ hflÏˆÏÓ˚ ≤ÃyÌ≈#Ó˚ xy•zˆÏê˛Ù=!° ˛õÓ˚#«˛y Ü˛Ó˚y ~ÓÇ §ÓˆÏã˛ˆÏÎ˚ flõ‹T ~ÓÇ §ÓˆÏã˛ˆÏÎ˚ xÌ≈˛õ)î≈ !ÓÓ,!ï˛ !lÓ≈yã˛l

Ü˛Ó˚y– ≤Ã!ï˛!ê˛ ˆflÒ° xy•zˆÏê˛ˆÏÙÓ˚ ÙôƒÙ Ùyl!ê˛!l!ò≈‹T !Ó£ÏÎ˚ˆÏÜ˛ ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚– ˛õˆÏÓ˚ ˆÎÔ!àÜ˛ ˆflÒ° ˆflÒyˆÏÓ˚ ˛õ!Ó˚îï˛

Ü˛ˆÏÓ˚ñ ~ál xyÙyˆÏòÓ˚ ~Ü˛!ê˛ ˆflÒ° xyˆÏSÈ ˆÎ!ê˛ Ó˚&°yÓ˚ ~Ó˚ ÙˆÏï˛y ˆòáˆÏï˛ñ ~Ó˚ 11!ê˛ ˛õˆÏÎ˚ˆÏrê˛Ó˚ ≤Ã!ï˛!ê˛ˆÏï˛ ~Ü˛!ê˛

xy•zˆÏê˛Ù Óy !ÓÓ,!ï˛ xyˆÏSÈ– ˆÎˆÏ•ï%˛ xy•zˆÏê˛Ù=!° 11!ê˛ ˛õˆÏÎ˚rê˛ ç%ˆÏí˛¸ §ÙylË˛yˆÏÓ í˛z˛õ!fliï˛ ï˛y•z ~!ê˛ˆÏÜ˛ Equally

apearing scale ÓˆÏ°–

ÌyˆÏfiê≈˛yl ~Ü˛Ùy!eÜ˛ ˆflÒ° !lÙ≈yˆÏîÓ˚ ò%!ê˛ x!ï˛!Ó˚_´ ˛õk˛!ï˛ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ˆÏSÈl–ÈüüüÈôyÓ˚yÓy!•Ü˛ ÓƒÓôyˆÏlÓ˚ ˛õk˛!ï˛

ˆçyí˛¸ ï%˛°ly Ü˛Ó˚yÓ˚ ˛õk˛!ï˛– Îy Equal appearing intervel ˛õk˛!ï˛Ó˚ §ˆÏD §Ùyl– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ˆçyí˛¸ (Paired)

ï%˛°ly ̨õk˛!ï˛Ó˚ çlƒ ≤Ã!ï˛!ê˛ !Óã˛yÓ˚Ü˛ñ ≤ÃˆÏï˛ƒÜ˛ ̂ çyí˛¸y !ÓÓ,!ï˛Ó˚ !Óã˛yÓ˚ Ü˛Ó˚ˆÏï˛ •ˆÏÓ– å≤ÃˆÏï˛ƒÜ˛ ̂ fiê˛ê˛ˆÏÙrê˛ˆÏÜ˛ 1 ̂ ÌˆÏÜ˛ 11

ˆflÒˆÏ° ˛õ,ÌÜ˛Ë˛yˆÏÓ rate ˆòGÎ˚yÓ˚ ˛õ!Ó˚ÓˆÏï≈˛ä– ï˛y•z ~ˆÏÜ˛ Ó°y •Î˚ ˆçyí˛¸ï%˛°ly ˛õk˛!ï˛– Î!ò xˆÏlÜ˛ !ÓÓ,!ï˛ ÌyˆÏÜ˛ ï˛ˆÏÓñ

~•z ˛õk˛!ï˛ˆÏï˛ xˆÏlÜ˛ ˆÓ¢# §ÙÎ˚ ˆ°ˆÏà ˆÎˆÏï˛ ˛õyˆÏÓ˚–

5.9 !°Ü˛yê≈˛ ˆflÒ° (Likert Scale)

§Ùyç !ÓK˛yˆÏlÓ˚ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe x!í≈˛ly° ˆí˛ê˛y ˛õ!Ó˚ÙyˆÏ˛õÓ˚ çlƒ ~!ê˛ ~Ü˛!ê˛ çl!≤ÃÎ˚ ˆÓ˚!ê˛Ç ˆflÒ°ñ ~!ê˛Ó˚ í˛zqyÓÜ˛

•ˆÏ°l ˆÓl!§§ !°Ü˛yê≈˛– ~!ê˛ ˜ï˛Ó˚# Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ á%Ó §•çË˛yˆÏÓñ ÎyˆÏï˛ !°Ü˛yˆÏê≈˛Ó˚ xy•zˆÏê˛Ù=!°ˆÏÜ˛ í˛z_Ó˚òyï˛yÓ˚ §•ˆÏç

˛õˆÏ«˛ Óy !Ó˛õˆÏ«˛ Ùï˛yÙï˛ ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–

ˆflÒˆÏ° ˛õÑyã˛ Óy §yï˛ òÊ˛y ˛õˆÏÎ˚ˆÏrê˛ ˆçyÓ˚yˆÏ°yË˛yˆÏÓ x§¡ø!ï˛ ˆÌˆÏÜ˛ ò,ì˛¸Ë˛yˆÏÓ ~Ü˛Ùï˛ ˛õÎ≈hs˝– !°Ü˛yˆÏê≈˛Ó˚ SÈÎ˚ òÊ˛y

ˆflÒˆÏ°Ó˚ ~Ü˛!ê˛ xyò¢≈ í˛zòy•Ó˚î Ü˛Ù≈§ÇfliyˆÏl xyd§¡øyl !Ó£ÏˆÏÎ˚ 6.3 ˆê˛!ÓˆÏ° ˆòáyˆÏly •°– !°Ü˛yˆÏê≈˛Ó˚ ˆflÒ°=!°

§Ù!‹TÜ,˛ï˛ ˆflÒ°– xÌ≈yÍ §yÙ!@˝ÃÜ˛ ˆflÒ° í˛z_Ó˚òyï˛yÓ˚ myÓ˚y !lÓ≈y!ã˛ï˛ ≤Ã!ï˛!ê˛ xy•zˆÏê˛ˆÏÙÓ˚ ˜Ó!¢ˆÏ‹TƒÓ˚ Ùyl=!°Ó˚ §Ù!‹T

•ˆÏï˛ ˛õyˆÏÓ˚–
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A six-item Likert Scale for measuring employment self esteem.

!°Ü˛yê≈˛ xy•zˆÏê˛ˆÏÙñ í˛z_Ó˚òyï˛yÓ˚y ˆÜ˛yˆÏly !ÓÓ,!ï˛ §¡õˆÏÜ≈˛ !lÓ˚ˆÏ˛õ«˛ ôyÓ˚îy ˆ˛õy£Ïî Ü˛ˆÏÓ˚ !Ü˛lyñ ˆ§ê˛y Óy•zly!Ó˚

xy•zˆÏê˛ˆÏÙ ̂ ÌˆÏÜ˛ Ë˛y°Ë˛yˆÏÓ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚– !ï˛l Óy lÎ˚!ê˛ Ùyl åˆÎ=!°ˆÏÜ˛ ≤ÃyÎ˚¢•z xƒyB˛Ó˚ Ó°y •Î˚ä ÓƒÓ•yÓ˚ Ü˛Ó˚y ̂ ÎˆÏï˛

˛õyˆÏÓ˚ñ !Ü˛ly !lÓ˚ˆÏ˛õ«˛ xˆÏB˛Ó˚ ˆ«˛ˆÏe !ÓˆÏçyí˛¸ Ùyl ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ •Î˚ñ !Ü˛S%È àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ˆçyÓ˚ Ü˛ˆÏÓ˚ ˛õSÈˆÏ®Ó˚

˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •ˆÏÎˆÏSÈ ÎyˆÏï˛ í˛z_Ó˚òyï˛yˆÏÜ˛ Ú§•Ùï˛Û Óy Úx§¡øï˛Û ̨ õSÈ® Ü˛Ó˚ˆÏï˛ Óyôƒ Ü˛Ó˚y •Î˚– ~ˆÏ«˛ˆÏe !lÓ˚ˆÏ˛õ«˛

ÙôƒÙyl Óyò ˆòGÎ˚y •Î˚–

~•z ˆÜ˛Ô¢°!ê˛ Ë˛y° lÎ˚– !Ü˛v Óƒ!_´Ó˚ ˆÜ˛yˆÏly !ÓÓ,!ï˛ˆÏï˛ !lÓ˚ˆÏ˛õ«˛ Ùï˛yÙï˛ !òˆÏï˛•z ˛õyˆÏÓ˚l– !Ü˛v ˆçyÓ˚˛õ)Ó≈Ü˛

˛õk˛!ï˛ˆÏï˛ ˆ§ ˆ§•z ÙˆÏï˛y !òˆÏï˛ ˛õyÓ˚ˆÏSÈ ly– !°Ü˛yê≈˛ ˆflÒˆÏ°Ó˚ ~Ü˛!ê˛ ≤Ãôyl ˜Ó!¢£Ï‰ê˛ƒ •° ˆÎ !Ó!Ë˛ß¨ !Ó£ÏˆÏÎ˚ !ÓÓ,!ï˛ Óy

§)ã˛Ü˛ !Ó!Ë˛ß¨ •ˆÏ°G xƒyB˛Ó˚ ~Ü˛•z ÌyˆÏÜ˛ (Strongly disagree to strongly agree) !°Ü˛yê≈˛ ˆflÒ° •° x!í≈˛ly°

ˆflÒ° Ü˛yÓ˚î xƒyB˛Ó˚=!° §Ùò)Ó˚c §¡õß¨ lyG •ˆÏï˛ ˛õyˆÏÓ˚–

5.10 =ê˛Ùƒyl ˆflÒ° (Guttman Scale)

°%•z =ê˛ÙƒyˆÏlÓ˚ ˜ï˛Ó˚# Ü˛Ó˚y ~•z ˆÎÔ!àÜ˛ ˆflÒ°!ê˛ e´ÙÓô≈Ùyl xy•zˆÏê˛Ù=!°Ó˚ ~Ü˛!ê˛ !§!Ó˚ç ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚– ˆÎáyˆÏl

l)ƒlï˛Ù ï˛#Ó ï˛y ˆÌˆÏÜ˛ §ˆÏÓ≈yFã˛ ï˛#Ó ï˛y §yçyˆÏly •Î˚– ~ˆÏ«˛ˆÏe xyÙÓ˚y xy•zˆÏê˛Ù Óy !ÓÓ,!ï˛=!°Ó˚ ~Ü˛!ê˛ ˆ§ê˛ ˜ï˛Ó˚#

Ü˛Ó˚ˆÏï˛ ã˛y•z ˆÎáyˆÏl ~Ü˛çl í˛z_Ó˚òyï˛y ˆ§ˆÏê˛Ó˚ ˆÜ˛yˆÏly ~Ü˛!ê˛ ≤ÃˆÏŸ¿Ó˚ §yˆÏÌ ~Ü˛Ùï˛ •ˆÏ° ˛õ)Ó≈Óï≈˛# §ÙhflÏ ≤ÃˆÏŸ¿Ó˚ §yˆÏÌ

~Ü˛Ùï˛ •l– xyÙÓ˚y í˛z_Ó˚òyï˛yÓ˚ ˆÙyê˛ ˆflÒyÓ˚ ˆçˆÏl•z xy•zˆÏê˛ˆÏÙÓ˚ ≤Ã!ï˛!e´Î˚y=!° ˛õ%ˆÏÓ˚y˛õ%!Ó˚ Ë˛!Ó£Ïƒmyî# Ü˛Ó˚ˆÏï˛ ã˛y•z–

Guttman ˆflÒˆÏ° Ù)° ˜Ó!¢‹Tƒ •° !ÓˆÏŸ’£Ïî– xyÙÓ˚y ~Ü˛!ê˛ Ùƒy!ê˛Δ: Óy ˆê˛!Ó° ˜ï˛Ó˚# Ü˛!Ó˚ ÎyˆÏï˛ ≤ÃˆÏï˛ƒÜ˛ í˛z_Ó˚òyï˛yÓ˚

≤ÃˆÏï˛ƒÜ˛ !Ó£ÏˆÏÎ˚Ó˚ í˛z_Ó˚ !°!˛õÓk˛ ÌyˆÏÜ˛– ï˛yÓ˚˛õˆÏÓ˚ ÎyÓ˚y ~•z Ùƒy!ê˛ΔˆÏ:Ó˚ ˆÓ¢#Ó˚Ë˛yà !ÓÓ,!ï˛Ó˚ §ˆÏD §•Ùï˛ •l ï˛yˆÏòÓ˚

~Ü˛!ê˛ ï˛y!°Ü˛yÓ˚ §ˆÏÓ≈yFã˛ çyÎ˚àyÎ˚ Ó˚yáx •Î˚ñ ï˛yÓ˚ ˛õˆÏÓ˚ xyˆÏ§ ÎyÓ˚y !Ü˛S%È §ÇáƒÜ˛ !ÓÓ,!ï˛Ó˚ §ˆÏD §•Ùï˛–

ˆçyÓ˚y Ï̂°yË˛y Ï̂Ó !Ü˛S%Èê˛y !lÓ˚̂ Į̈ õ«˛ !Ü˛S%Èê˛y §¡øï˛ ˆçyÓ˚y Ï̂°yË˛y Ï̂Ó

x§¡øï˛ x§¡øï˛ §¡øï˛ §¡øï˛

xy!Ù xyÙyÓ˚  1 2 3 4 5

Ü˛yçˆÏÜ˛ Ë˛y°Óy!§

Ü˛yˆÏçÓ˚ ˆ«˛ˆÏe 1 2 3 4 5

xlƒˆÏòÓ˚ˆÏÜ˛ Ë˛y° °yˆÏà

§%˛õyÓ˚Ë˛y•zçyˆÏÓ˚Ó˚ §ˆÏD 1 2 3 4 5

xyÙyÓ˚ §¡õÜ≈˛ àˆÏÓ≈Ó˚ !Ó£ÏÎ˚

Ü˛yˆÏçÓ˚ ˆ«˛ˆÏe xlƒÓ˚y 1 2 3 4 5

xyÙyˆÏÜ˛ !lˆÏÎ˚ á%!¢

xyÙyÓ˚ Ü˛yˆÏç xyÙyÓ˚ 1 2 3 4 5

xÓòyl xyÙyˆÏÜ˛ á%!¢ Ó˚yˆÏá

xyÙyÓ˚ §•Ü˛Ù≈#Ó˚y 1 2 3 4 5

xyÙyˆÏÜ˛ §•ˆÏÎy!àï˛y Ü˛ˆÏÓ˚
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~Ü˛•z §ÇáƒÜ˛ §•Ùï˛ Î%_´ í˛z_Ó˚òyï˛yˆÏòÓ˚ çlƒ xyÙÓ˚y !ÓÓ,!ï˛=!°ˆÏÜ˛ ÓyÙ ˆÌˆÏÜ˛ í˛yl !òˆÏÜ˛ §yçy•z ÓyÙ !òˆÏÜ˛

ÌyˆÏÜ˛ ˆÎ=!°Ó˚ çlƒ §ÓˆÏã˛ˆÏÎ˚ ˆÓ¢# §¡øï˛ •ˆÏÎ˚ˆÏSÈ– í˛yl!òˆÏÜ˛ ˆÎ=!°Ó˚ çlƒ á%Ó Ü˛Ù §¡øï˛ •ˆÏÎ˚ˆÏSÈ–

í˛zòy•Ó˚î !•§yˆÏÓ ˛õÑyã˛ÈüÈòÊ˛y ~Ü˛!ê˛ ˆê˛!Ó° ˆòáyˆÏly ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ˆÎ x!Ë˛Óy§#ˆÏòÓ˚ ≤Ã!ï˛ ÙˆÏlyË˛yÓ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y

ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ í˛z˛õˆÏÓ˚Ó˚  Guttman ˆflÒˆÏ° ≤Ã!ï˛!ê˛ xy•zˆÏê˛ˆÏÙÓ˚ ~Ü˛!ê˛ Weight xyˆÏSÈ ˆÎê˛y xy•zˆÏê˛Ù ï˛#Ó ï˛y xl%ÎyÎ˚#

˛õ!Ó˚Ó!ï≈˛ï˛ •Î˚– ï˛yÓ˚˛õÓ˚ ≤Ã!ï˛!ê˛ í˛z_ˆÏÓ˚Ó˚ Weighted Combination ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ˆÜ˛yˆÏly Observation ~Ó˚ ˆÙyê˛

˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚–

l#ˆÏã˛ Ó!î≈ï˛ !ÓÓ,!ï˛=!°ˆÏÜ˛ ï%˛!Ù ˆÜ˛Ùl ˆÓ˚ê˛ ˆòˆÏÓ–

x!Ë˛Óy§#Ó˚y ˆï˛yÙyÓ˚ ˆòˆÏ¢Ó˚ lyà!Ó˚Ü˛ •ˆÏ° !Ü˛S%È ÙˆÏl Ü˛Ó˚ˆÏÓ •Ñƒy ly

ˆï˛yÙÓ˚y ~°yÜ˛yÎ˚ x!Ë˛Óy§#Ó˚y Ó§Óy§ Ü˛Ó˚ˆÏ° ï%˛!Ù !Ü˛ !Ü˛S%È ÙˆÏl Ü˛Ó˚ˆÏÓ⁄ •Ñƒy ly

x!Ë˛Óy§#Ó˚ ˛õyˆÏ¢Ó˚ Óy!í˛¸ˆÏï˛ Ó§Óy§ Ü˛Ó˚ˆÏï˛ !Ü˛S%È x§%!Óôy •ˆÏÓ •Ñƒy ly

ˆÜ˛yˆÏly x!Ë˛Óy§# ˆï˛yÙyÓ˚ !lÜ˛ê˛ Ó¶%˛ •ˆÏ° !Ü˛S%È ÙˆÏl Ü˛Ó˚ˆÏÓ •Ñƒy ly

Î!ò ˆï˛yÙyÓ˚ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ ˆÜ˛í˛z x!Ë˛Óy§#ˆÏÜ˛ !ÓˆÏÎ˚ Ü˛ˆÏÓ˚ ï%˛!Ù !Ü˛S%È ÙˆÏl Ü˛Ó˚ˆÏÓ •Ñƒy ly–

5.11 !lË≈˛Ó˚ˆÏÎyàƒï˛y ~ÓÇ ˜Óôï˛y (Reliability & Validity)

ˆÜ˛y Ï̂ly ~Ü˛!ê˛ ̨õ!Ó˚Ùy˛õ !lË≈̨ Ó˚̂ ÏÎyàƒ • Ï̂°G ̃ Óô lyG • Ï̂ï˛ ̨õy Ï̂Ó˚– Î!ò ̂ Ü˛y Ï̂ly Ü˛lfiê Δ̨yQ Ï̂Ü˛ §yÙO§ƒ˛õ)î≈ (Considently)

˛õ!Ó˚Ùy˛õ Ü˛ˆÏÓ˚ !Ü˛v Ü˛lfiê˛ΔyQ!ê˛•z Î!ò Ë%˛° •Î˚– xl%Ó˚*˛õË˛yˆÏÓñ ˆÜ˛yˆÏly ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ ˜Óô •ˆÏ°G !lË≈˛Ó˚ˆÏÎyàƒ lyG

•ˆÏï˛ ˛õyˆÏÓ˚– Î!ò ~!ê˛ §!ë˛Ü˛ Ü˛lfiê˛ΔyQˆÏÜ˛ ˛õ!Ó˚Ùy˛õ Ü˛ˆÏÓ˚ !Ü˛v ˛õ!Ó˚Ùy˛õ §yÙO§ƒ˛õ)î≈ lÎ˚–

~Ü˛!ê˛ ÷!ê˛Ç ê˛yˆÏà≈ˆÏê˛Ó˚ §y•yˆÏÎƒ !Ó£ÏÎ˚!ê˛ xyˆÏ°yã˛ly Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ˆÎÙl l#ˆÏã˛ ˆòáyˆÏly •ˆÏÎ˚ˆÏSÈ– ~Ü˛!ê˛

Ü˛lfiê˛ΔyˆÏQÓ˚ Ó‡ !Ó£ÏÎ˚!Ë˛!_Ü˛ ˛õ!Ó˚Ùy˛õ ÌyÜ˛ˆÏï˛ ˆÎ=!° !lË≈˛Ó˚ˆÏÎyàƒ ~ÓÇ ˜Óô ˆ§•z ê˛yˆÏà≈ˆÏê˛Ó˚ ˆÜ˛ˆÏwÓ˚ Ü˛yˆÏSÈ fl∫“

˛õ!Ó˚§ˆÏÓ˚ ̂ Ü˛w#Ë)˛ï˛– ~Ü˛!ê˛ ̨ õ!Ó˚Ùy˛õ Îy ̃ Óô !Ü˛v !ÓŸªy§ˆÏÎyàƒ lÎ˚ñ ̂ §•z ¢ê˛=!° ̂ Î=!° ê˛yˆÏà≈ˆÏê˛Ó˚ ÙˆÏôƒ !Ü˛v §ÇÜ˛#î≈

xMÈ˛ˆÏ° lÎ˚ñ ÓÓ˚Ç ã˛ï%˛!ò≈ˆÏÜ˛ SÈ!í˛¸ˆÏÎ˚ ÌyˆÏÜ˛– §Ó≈ˆÏ¢£Ï ~Ùl ˛õ!Ó˚Ùy˛õ Îy !lË≈˛Ó˚ˆÏÎyàƒ !Ü˛v ˜Óô lÎ˚ñ ˆ§ˆÏ«˛ˆÏe ¢ê˛=!°

ê˛yˆÏà≈ˆÏê˛Ó˚ ̂ Ü˛w ̂ ÌˆÏÜ˛ ò)ˆÏÓ˚ §ÇÜ˛#î≈ ̨ õ!Ó˚§ˆÏÓ˚ §#ÙyÓk˛– ï˛y•z ̂ Ü˛yˆÏly ̨ õ!Ó˚Ùy˛õ §!ë˛Ü˛ •ˆÏï˛ ̂ àˆÏ° ï˛yÓ˚ !lË≈˛Ó˚ˆÏÎyàƒ ~ÓÇ

˜Óôï˛y ò%!ê˛•z ≤ÃˆÏÎ˚yçl–

!lË≈˛Ó˚ˆÏÎyàƒï˛y G ˜Óôï˛yÓ˚ ï%˛°ly

Reliable and Valid Valid but not reliable Reliable but not valid
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!lË≈̨ Ó̊ Ï̂Îyàƒï˛y (Reliability) ≠

ˆÜ˛yˆÏly Ü˛lfiê˛ΔyˆÏQÓ˚ ~Ü˛!ê˛˛õ!Ó˚Ùy˛õ Ü˛ï˛ê˛y §yÙO§ƒ˛õ)î≈ ~ÓÇ !lË≈˛Ó˚¢#° ï˛yÓ˚ Ùyey •° ̨õ!Ó˚ÙyˆÏ˛õÓ˚ !lË≈˛Ó˚ˆÏÎyàƒï˛y ~Ü˛•z

ˆflÒ° ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ ~Ü˛!ê˛ Ü˛lfiê Δ̨yÜ˛ Ï̂ê˛ ÓyÓ˚ ÓyÓ˚ ̨õ!Ó˚Ùy˛õ Ü˛ Ï̂Ó˚ Î!ò ~Ü˛•z Ê˛° ̨õy•z ï˛ Ï̂Óñ ̂ §!ê˛ !lË≈̨ Ó˚̂ ÏÎyàƒñ ï˛ Ï̂Ó ~ Ï̂«˛ Ï̂e

xl%Ùyl Ü˛Ó˚y •Î˚ âê˛lyÓ˚ xyË˛ƒhs˝Ó˚#î !Ó£ÏÎ˚=!° x˛õ!Ó˚Ó!ï≈˛ï˛ xyˆÏSÈ– ~Ü˛!ê˛ xÈüÈ!lË≈˛Ó˚ˆÏÎyàƒ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ í˛zòy•Ó˚î •°ñ

ˆÜ˛í z̨ Î!ò ̂ ï˛yÙyÓ˚ Gçl xl%Ùyl Ü˛ Ï̂Ó˚– ≤Ã Ï̂ï˛ƒ Ï̂Ü˛ñ !l Ï̂ç Ï̂òÓ˚ Ù Ï̂ï˛y Ü˛ Ï̂Ó˚ ̨õ,ÌÜ˛Ë˛y Ï̂Ó Gçl xl%Ùyl Ü˛Ó˚̂ ÏÓñ Ê˛ Ï̂° ≤Ã!ï˛!ê˛

˛õ!Ó˚Ùy˛õ •ˆÏÓ §yÙO§ƒ– ~áyˆÏl !lË˛≈˛Ó˚ˆÏÎyàƒ ˛õk˛!ï˛ •° ~Ü˛!ê˛ Gçl ˆÙ!¢l ÓƒÓ•yÓ˚ Ü˛Ó˚y– Îï˛ÓyÓ˚•z Gçl Ùy˛õ

≤Ã!ï˛ Ï̂«˛ Ï̂e ≤ÃyÎ˚ ~Ü˛•z Ê˛° ̨õyGÎ˚y Îy Ï̂Ó– Ù Ï̂l Ó˚yáy òÓ˚Ü˛yÓ˚ !lË≈̨ Ó˚̂ ÏÎyàƒï˛yÓ˚ xÌ≈ •° §yÙO§ƒ !l˛õ%îï˛y (Accreracy)

lÎ˚– GçˆÏlÓ˚ í˛zòy•Ó˚ˆÏîñ ï%˛!Ù Î!ò Gçl ˆflÒ°!ê˛ˆÏÜ˛ Ë%˛°Ë˛yˆÏÓ ÓƒÓ•yÓ˚ Ü˛Ó˚ñ ï˛ˆÏÓ ˆï˛yÙyÓ˚ Gçl !lË≈˛Ó˚ˆÏÎyàƒ •ˆÏÓ ly–

ôÓ˚y ÎyÜ˛ñ ï%˛!Ù ≤Ã!ï˛ÓyÓ˚•z Gçl ˆÌˆÏÜ˛ Î!ò !Ü˛S%È Ü˛!ÙˆÏÎ˚ ˆlGÎ˚y •Î˚– ï˛ˆÏÓ ~ˆÏ«˛ˆÏe Gçl ˆflÒ°!ê˛ !lË≈˛Ó˚ˆÏÎyàƒ Ü˛yÓ˚î

≤Ã!ï˛ˆÏ«˛ˆÏe Gçl ̂ ÌˆÏÜ˛ Îy Ü˛!ÙˆÏÎ˚ˆÏSÈ– ï˛yÓ˚ Gçl ̨õ!Ó˚ÙyˆÏ˛õ !ë˛Ü˛ ï˛ï˛ê˛y•z ≤Ã!ï˛Ê˛!°ï˛ •ˆÏÎ˚ˆÏSÈ–

§Ùyç !ÓK˛yˆÏl ˛õÎ≈ˆÏÓ«˛î ˛õ!Ó˚ÙyˆÏ˛õÓ˚ xÈüÈ!lË≈˛Ó˚ˆÏÎyàƒï˛yÓ˚ í˛zÍ§ Ü˛#⁄ ~Ü˛!ê˛ xlƒï˛Ù í˛zÍ§ •° àˆÏÓ£ÏˆÏÜ˛Ó˚

!Ó£ÏÎ˚!Ë˛!_Ü˛– Î!ò ~Ü˛!ê˛ Ê˛yˆÏÙ≈ Ü˛Ù≈ã˛yÓ˚#ˆÏòÓ˚ ÙˆÏlyÓ˛õ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚ñ Ü˛Ù≈ã˛yÓ˚#Ó˚y ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ !òˆÏÜ˛ •yˆÏ§ !Ü˛lyñ

Ó˚!§Ü˛ï˛y Ü˛ˆÏÓ˚ !Ü˛lyñ Ùçy Ü˛ˆÏÓ˚ !Ü˛lyñ ï˛y•ˆÏ° !Ó!Ë˛ß¨ ˛õÎ≈ˆÏÓ«˛ˆÏÜ˛Ó˚y ÙˆÏlyÓˆÏ°Ó˚ !Ó!Ë˛ß¨ ˛õ!Ó˚Ùy˛õ xl%Ùyl Ü˛Ó˚ˆÏï˛

˛õyˆÏÓ˚– Î!ò ï˛yÓ˚y á%Ó•z ÓƒhflÏ !òˆÏl ˛õÎ≈ˆÏÓ«˛î Ü˛ˆÏÓ˚ åÎál Ùçy Ü˛Ó˚y Ó˚!§Ü˛ï˛y Ü˛Ó˚yÓ˚ §ÙÎ˚ ÌyˆÏÜ˛ lyä Óy ~Ü˛!ê˛ •y°Ü˛y

Ü˛yˆÏçÓ˚ !òˆÏl åÎál Ùçyñ xyU˛y •zï˛ƒy!òÓ˚ §%ˆÏÎyàä ÌyˆÏÜ˛ñ ï˛ˆÏÓ xy°yòy xy°yòy ̨ õ!Ó˚Ùy˛õ ̨ õyGÎ˚y ÎyˆÏÓ– xyÓyÓ˚ ò%Ûçl

˛õÎ≈ˆÏÓ«˛Ü˛ ~Ü˛•z !òˆÏl ÙˆÏlyÓˆÏ°Ó˚ !Ó!Ë˛ß¨ hflÏˆÏÓ˚Ó˚ xl%Ùyl Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ñ ï˛yÓ˚y ˆÜ˛yl!ê˛ Ó˚!§Ü˛ï˛y !•§yˆÏÓ ˆòˆÏá xyÓ˚

ˆÜ˛yl!ê˛ lÎ˚ñ ï˛yÓ˚ G˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚– ˛õÎ≈ˆÏÓ«˛î ~Ü˛!ê˛ =îàï˛ ˛õ!Ó˚Ùy˛õ ˆÜ˛Ô¢°– Ü˛álG Ü˛álG ˛õ!Ó˚Ùyîàï˛ ÓƒÓfliy

ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ !lË≈˛Ó˚ˆÏÎyàƒï˛y í˛zß¨ï˛ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õ ÙˆÏlyÓÓ˚ å!Ó˛õÓ˚#ï˛ä ˛õ!Ó˚Ùy˛õ !•§yˆÏÓ ~Ü˛Ùy§

ôˆÏÓ˚ òyˆÏÎ˚Ó˚ Ü˛Ó˚y x!Ë˛ˆÏÎyˆÏàÓ˚ §Çáƒy àîly Ü˛ˆÏÓ˚– xÓ¢ƒ•z x!Ë˛ˆÏÎyà=!° ÙˆÏlyÓˆÏ°Ó˚ ~Ü˛!ê˛ ̃ Óô ̨õ!Ó˚Ùy˛õ •ˆÏï˛ ̨ õyˆÏÓ˚

Óy lyG ˛õyˆÏÓ˚– ï˛ˆÏÓ ~!ê˛ ÙylÓ !Ó£ÏˆÏÎ˚Ó˚ ÙˆÏôƒ Ü˛Ù !Ó£ÏÎ˚!Ë˛!_Ü˛ Ê˛ˆÏ° ˆÓ¢# !lË≈˛Ó˚ˆÏÎyàƒ–

x!lË≈˛Ó˚ˆÏÎyàƒ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ !mï˛#Î˚ í˛zÍ§ •° xflõ‹T ≤ÃŸ¿ !çK˛y§y Ü˛Ó˚y– í˛zòy•Ó˚îfl∫Ó˚*˛õ Î!ò xy˛õ!l !çK˛y§y

Ü˛ˆÏÓ˚l ï˛yˆÏòÓ˚ ˆÓï˛l Ü˛ï˛– !Ó!Ë˛ß¨ í˛z_Ó˚òyï˛yñ ˆÜ˛í˛z Ùy!§Ü˛ ˆÓï˛lñ ˆÜ˛í˛z Óy!£Ï≈Ü˛ ˆÓï˛l– Óy ≤Ã!ï˛â^˝ê˛yÓ˚ Ùç%Ó˚# !•§yˆÏÓ

!Ó!Ë˛ß¨Ë˛yˆÏÓ Óƒyáƒy Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l– ï˛y•z Ê˛°yÊ˛°=!° !Ë˛ß¨ !Ë˛ß¨ ~ÓÇ x!ÓŸªhflÏ •ˆÏÓ–

xÈüÈ!lË≈˛Ó˚ˆÏÎyàƒï˛yÓ˚ ï,˛ï˛#Î˚ í˛zÍ§ •° ≤ÃŸ¿=!° !Ó£ÏÎ˚ Î!ò ~Ùl •Î˚ ˆÎ=!° í˛z_Ó˚òyï˛yÓ˚ §ÙƒÜ˛ ˛õ!Ó˚!ã˛ï˛ lÎ˚–

ˆÎÙl ~Ü˛çl xyˆÏÙ!Ó˚Ü˛yl Ü˛ˆÏ°ˆÏçÓ˚ fl¨yï˛Ü˛ˆÏÜ˛ !çK˛y§y Ü˛Ó˚y ˆÎ ˆ§ ˆfl‘yˆÏË˛!lÎ˚yÓ˚ §yˆÏÌ Ü˛ylyí˛yÓ˚ §¡õˆÏÜ≈˛ §v‹T

!Ü˛ly⁄ xyÓyÓ˚ Î!ò ˆÜ˛yˆÏly ˆÜ˛y¡õyl#Ó˚ Ü˛yÎ≈!lÓ≈y• Ü˛ï≈˛yˆÏÜ˛ ï˛yÓ˚ ˆÜ˛y¡õyl#Ó˚ ≤ÃÎ%!_´ˆÏÜ˛Ô¢ˆÏ°Ó˚ Ùyl §¡õˆÏÜ≈˛ !çK˛y§y

Ü˛Ó˚y– Îál ~•z òy!Î˚c!ê˛ !ï˛!l xlƒ ˆÜ˛yˆÏly Óƒ!_´Ó˚ í˛z˛õÓ˚ òy!Î˚c !òˆÏÎ˚ˆÏSÈl–

§%ï˛Ó˚yÇ !Ü˛Ë˛yˆÏÓ xy˛õ!l !lË≈˛Ó˚ˆÏÎyàƒ ˛õ!Ó˚Ùy˛õ ˜ï˛Ó˚# Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l⁄ Î!ò xy˛õlyÓ˚ ˛õ!Ó˚ÙyˆÏ˛õ xlƒˆÏòÓ˚ ˆÌˆÏÜ˛

≤ÃyÆ ï˛Ìƒ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ •Î˚ñ ˆ§ˆÏ«˛ˆÏe xy˛õ!l ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ˆÎ ˆÜ˛Ô¢°=!° àˆÏÓ£ÏˆÏÜ˛Ó˚ !Ó£ÏÎ˚!Ë˛•z_Ü˛ï˛yÓ˚ í˛z˛õÓ˚

ˆÓ¢# !lË≈˛Ó˚¢#° åˆÎÙl ˛õÎ≈ˆÏÓ«˛îäñ ï˛yÓ˚ ˛õ!Ó˚ÓˆÏï≈˛ xlƒ ˆÜ˛Ô¢° ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l ˆÎ=!° àˆÏÓ£ÏˆÏÜ˛Ó˚

!Ó£ÏÎ˚!Ë˛!_Ü˛ï˛yÓ˚ í˛z˛õÓ˚ Ü˛Ù≈ !lË≈˛Ó˚¢#°ñ ˆÎÙl ≤ÃŸ¿Ùy°y– ~•z ôÓ˚ˆÏlÓ˚ §Ù§ƒy §Ùyç !ÓK˛yl àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe ≤ÃyÎ˚¢•z

ˆòáy ÎyÎ˚– ÷ô%Ùye ~Ùl ≤ÃŸ¿ !çK˛y§y Ü˛Ó˚ˆÏÓ ˆÎ=!° í˛z_Ó˚òyï˛yÓ˚y çyˆÏll Óy §¡õ)î≈ GÎ˚y!Ü˛Ó•y°– xflõ‹T ≤ÃŸ¿=!°

~!í˛¸ˆÏÎ˚ Óy ≤ÃŸ¿yÓ°#ˆÏï˛ Ü˛!ë˛l ¢ˆÏ∑Ó˚ ˛õ!Ó˚ÓˆÏï≈˛ §•ç ¢∑ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏ° !lË≈˛Ó˚ˆÏÎyàƒï˛y Ó,!k˛ ˛õyˆÏÓ– ï˛ˆÏÓ ÙˆÏl Ó˚yáy

òÓ˚Ü˛yÓ˚ ÷ô% ~Ë˛yˆÏÓ ˛õ!Ó˚Ùy˛õˆÏÜ˛ §¡õ)î≈ !lË≈˛Ó˚ˆÏÎyàƒ Ü˛Ó˚y ÎyÎ˚ ly– !lË≈˛Ó˚ˆÏÎyàƒï˛yÓ˚ çlƒ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ Îsf=!° ˛õÓ˚#«˛y

Ü˛Ó˚y ≤ÃˆÏÎ˚yçl– !lË≈˛Ó˚ˆÏÎyàƒï˛y Estimation ~Ó˚ xˆÏlÜ˛=!° í˛z˛õyÎ˚ xyˆÏSÈ Îy ˛õÓ˚Óï≈˛# xôƒyˆÏÎ˚ xyˆÏ°yã˛ly Ü˛Ó˚y •ˆÏÓ–
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xyhs˝/ÈüÈˆÓ˚ê˛yÓ˚ !lË≈̨ Ó˚̂ ÏÎyàƒï˛y (Inter-Rater Reliability) ≠

xyhs˝/ˆÏÓ˚ê˛yÓ˚ !lË≈˛Ó˚ˆÏÎyàƒï˛yñ ÎyˆÏÜ˛ xlhs˝/ !lË≈˛Ó˚ˆÏÎyàƒï˛y Ó°y •Î˚– ÎyÓ˚ ò%•z Óy ï˛yÓ˚ ˆÓ¢# fl∫yô#l ˛õÎ≈ˆÏÓ«˛ˆÏÜ˛Ó˚ ~Ü˛•z

Ü˛lfiê˛ΔyQ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ÙˆÏôƒ §yÙO§ƒ– §yôyÓ˚îï˛ ~!ê˛ ~Ü˛!ê˛ ˛õy•z°ê˛ fiê˛y!í˛ˆÏï˛ Ù)°ƒyÎ˚l Ü˛Ó˚y •Î˚– ~ÓÇ Ü˛lfiê˛ΔyˆÏQÓ˚

˛õ!Ó˚Ùy Į̈̂ õÓ˚ hflÏ̂ ÏÓ˚Ó˚ í z̨̨ õÓ˚ !lË≈̨ Ó˚ Ü˛ Ï̂Ó˚ ò%!ê˛ í z̨̨ õy Ï̂Î˚ Ü˛Ó˚y ̂ Î Ï̂ï˛ ̨õy Ï̂Ó˚– Î!ò ̨õ!Ó˚Ùy˛õ!ê˛ ̂ ◊î#Ók˛ •Î˚ñ ï˛ Ï̂Ó §ÙhflÏ !ÓË˛y Ï̂àÓ˚

~Ü˛!ê˛ ˆ§ê˛ §ÇK˛y!Î˚ï˛ Ü˛Ó˚y •Î˚ñ ˆÓ˚ê˛yÓ˚Ó˚y ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ˆÎ ≤Ã!ï˛!ê˛ ˛õÎ≈ˆÏÓ«˛î ˆÜ˛yl !ÓË˛yˆÏà ˛õˆÏí˛¸ ~ÓÇ ˆÓ˚ê˛yÓ˚ˆÏòÓ˚

ÙˆÏôƒ ã%˛!_´Ó˚ ¢ï˛yÇ¢ •° xyhs˝/ˆÏÓ˚ê˛yÓ˚ !lË≈˛Ó˚ˆÏÎyàƒï˛yÓ˚ ~Ü˛!ê˛ xl%Ùyl– í˛zòy•Ó˚îfl∫Ó˚*˛õñ Î!ò !ï˛l!ê˛ §Ω˛yÓƒ !ÓË˛yˆÏàÓ˚

ÙˆÏôƒ ò%!ê˛ 100 ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ˆÓ˚!ê˛Ç ÌyˆÏÜ˛ ~ÓÇ ï˛yˆÏòÓ˚ ˆÓ˚!ê˛Ç 75% ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ §yˆÏÌ !ÙˆÏ° ÎyÎ˚ ï˛y•ˆÏ°

xyhs˝/ˆÏÓ˚ê˛yÓ˚ !lË≈˛Ó˚ˆÏÎyàƒï˛y 0.75 Î!ò ˛õ!Ó˚Ùy˛õ!ê˛ ÓƒÓôyl Óy xl%˛õyï˛ ˆflÒ° Ü˛Ó˚y •Î˚ åˆÎÙl 1 ˆÌˆÏÜ˛ 7 ˆÓ˚§˛õ™

ˆflÒˆÏ° ò%!ê˛ ̂ Ó˚ê˛yÓ˚ myÓ˚y ̂ ◊î#Ü˛ˆÏ«˛Ó˚ Ü˛yÎ≈Ü˛°y˛õ ≤Ã!ï˛ 5 !Ù!lˆÏê˛ ~Ü˛ÓyÓ˚ ̨ õ!Ó˚Ùy˛õ Ü˛Ó˚y •ˆÏFSÈä ï˛y•ˆÏ° ò%!ê˛ ̂ Ó˚ê˛yÓ˚ ̂ ÌˆÏÜ˛

˛õ!Ó˚ÙyˆÏ˛õÓ˚ ÙˆÏôƒ ~Ü˛!ê˛ §•à!ï˛ (Correlation) xyhs˝/ÈˆÏÓ˚ê˛yÓ˚ !lË≈˛Ó˚ˆÏÎyàƒï˛y xl%Ùyl !•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚–

̂ ê˛fiê˛ÈüÈ!Ó˚̂ Ïê˛fiê˛ !lË≈̨ Ó˚̂ ÏÎyàƒï˛y (Test-Retest Reliability) ≠

ˆê˛fiê˛ÈüÈ!Ó˚ˆÏê˛fiê˛ •° ~Ü˛•z Construct ~Ó˚ ò%!ê˛ ̨ õ!Ó˚ÙyˆÏ˛õÓ˚ å˛õÓ˚#«˛yä ÙˆÏôƒ §yÙOˆÏ§ƒÓ˚ ~Ü˛!ê˛ ̨ õ!Ó˚Ùy˛õ Îy ~Ü˛•z lÙ%lyÎ˚

ò%!ê˛ !Ë˛ß¨ §ÙˆÏÎ˚ ˛õ!Ó˚ã˛y!°ï˛ •Î˚– Î!ò ò%!ê˛ ˛õÓ˚#«˛yÓ˚ ÙˆÏôƒ ˛õÎ≈ˆÏÓ«˛î=!° í˛zˆÏÕ‘áˆÏÎyàƒË˛yˆÏÓ ˛õ!Ó˚Óï≈˛l ly •Î˚ ï˛ˆÏÓ

˛õ!Ó˚Ùy˛õ!ê˛ !lË≈˛Ó˚ˆÏÎyàƒ– ò%!ê˛ ˛õÓ˚#«˛yÓ˚ ÙˆÏôƒ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ •° ˆê˛fiê˛ !Ó˚ˆÏê˛fiê˛ !lË≈˛Ó˚ˆÏÎyàƒï˛yÓ˚

~Ü˛!ê˛ xl%Ùyl (Estimate)– ~áyˆÏl í˛zˆÏÕ‘áƒ ˆÎ ò%!ê˛ ˛õÓ˚#«˛yÓ˚ ÙˆÏôƒ §ÙˆÏÎ˚Ó˚ ÓƒÓôyl xï˛ƒhs˝ =Ó˚&c˛õ)î≈– §yôyÓ˚îï˛

§ÙˆÏÎ˚Ó˚ ÓƒÓôyl Îï˛ˆÏÓ¢# •ˆÏÓ ò%!ê˛ ˛õÎ≈ˆÏÓ«˛î ˛õ!Ó˚Ó!ï≈˛ï˛ •GÎ˚yÓ˚ §Ω˛yÓly ï˛ï˛ ˆÓ¢# •ˆÏÓ (due to random error)

~ÓÇ ˆê˛fiê˛ !Ó˚ˆÏê˛fiê˛ !lË≈˛Ó˚ˆÏÎyàƒï˛y ï˛ï˛ Ü˛ÙˆÏÓ–

xôÈüÈ!ÓË˛_´ !lË≈̨ Ó˚̂ ÏÎyàƒï˛y (Split-Half Reliability) ≠

xôÈüÈ!ÓË˛_´ !lË≈˛Ó˚ˆÏÎyàƒï˛y •° ~Ü˛!ê˛ ÚÜ˛lfiê˛ΔyQÛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ò%!ê˛ xÇˆÏ¢Ó˚ ÙˆÏôƒ §yÙOˆÏ§ƒÓ˚ ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ Î!ò xy˛õlyÓ˚ Ü˛yˆÏSÈ ~Ü˛!ê˛ Ü˛lfiê˛ΔyˆÏQÓ˚ ò¢!ê˛ xy•zˆÏê˛Ù ˛õ!Ó˚Ùy˛õ ÌyˆÏÜ˛ ï˛y•ˆÏ° ~•z ò¢!ê˛ xy•zˆÏê˛ÙˆÏÜ˛

ò%!ê˛Ë˛yˆÏà !ÓË˛_´ Ü˛Ó˚&l åxy•zˆÏê˛ˆÏÙÓ˚ §Çáƒy !ÓˆÏçyí˛¸ •ˆÏ° x§Ù !ÓË˛yà Ü˛Ó˚y ̂ ÎˆÏï˛ ̨ õyÓ˚ä ~ÓÇ ̨ õ%ˆÏÓ˚y !Ó£ÏÎ˚!ê˛ˆÏÜ˛ lÙ%ly

˛õÓ˚#«˛y Ü˛Ó˚&l– ï˛yÓ˚˛õÓ˚ ≤Ã!ï˛!ê˛ í˛z_Ó˚òyï˛yÓ˚ çlƒ ≤ÃˆÏï˛ƒÜ˛ xˆÏô≈ˆÏÜ˛Ó˚ ˆflÒyÓ˚ àîly Ü˛Ó˚&l– ≤Ã!ï˛!ê˛ xˆÏô≈Ó˚ ˆÙyê˛ ˆflÒyˆÏÓ˚Ó˚

ÙˆÏôƒ ̨õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ •° xô≈ÈüÈ!ÓË˛_´ !lË≈˛Ó˚ˆÏÎyàƒï˛yÓ˚ ̨ õ!Ó˚Ùy˛õ– ̨õ%ˆÏÓ˚y !Ó£ÏÎ˚!ê˛ Îï˛ò#â≈ •ˆÏÓñ ̨õ!Ó˚ÙyˆÏ˛õÓ˚ ò%!ê˛ xÌ≈

~Ü˛•z Ó˚Ü˛Ù •GÎ˚yÓ˚ §Ω˛yÓly ï˛ï˛ Óyí˛¸ˆÏÓ– (Due to minimization random error)– ï˛y•z ~•z ˆÜ˛Ô¢°!ê˛ ò#â≈ï˛Ó˚

˛õ!Ó˚Ùy˛õ ˛õk˛!ï˛Ó˚ !lË≈˛Ó˚ˆÏÎyàƒï˛yˆÏÜ˛ ˛õk˛!ï˛àï˛ Ë˛yˆÏÓ xï˛ƒ!ôÜ˛ Ù)°ƒÓyl Ü˛ˆÏÓ˚–

xyË˛ƒhs˝Ó˚#Ù §D!ï˛ !lË≈̨ Ó˚̂ ÏÎyàƒï˛y (Internal Consistency Relibility) ≠

xyË˛ƒhs˝Ó˚#î §D!ï˛ !lË≈˛Ó˚ˆÏÎyàƒï˛y •° ~Ü˛•z Ü˛lfiê˛ΔyQÈüÈ~Ó˚ !Ó!Ë˛ß¨ !Ó£ÏˆÏÎ˚Ó˚ ÙˆÏôƒ §yÙOˆÏ§ƒÓ˚ ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ– Î!ò

~Ü˛!ê˛ Ó‡!Ó£ÏÎ˚ Î%_´ ÚÜ˛lfiê˛ΔyQÛ ~Ó˚ ˛õ!Ó˚Ùy˛õ í˛z_Ó˚òyï˛yˆÏòÓ˚ ÙˆÏôƒ ˛õ!Ó˚ã˛y°l Ü˛Ó˚y •Î˚– í˛z_Ó˚òyï˛yÓ˚y ˆ§=!°Ó˚ ˆÎ

ÙyeyÎ˚ ~Ü˛•zË˛yˆÏÓ ˆ§=!°Ó˚ ˆÓ˚ê˛ ˆòÎ˚ñ ï˛y xyË˛ƒhs˝Ó˚#î §yÙOˆÏ§ƒÓ˚ ≤Ã!ï˛Ê˛°l– ~•z !lË≈˛Ó˚ˆÏÎyàƒï˛yñ àí˛¸ xyhs˝/!Ó£ÏÎ˚

§•à!ï˛ñ àí˛¸ !Ó£ÏÎ˚ÈüÈê%˛ÈüÈˆÙyê˛ §•à!ï˛ Óy xyÓ˚G §yôyÓ˚îË˛yˆÏÓ xl%Ùyl Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–
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5.12 ˜Óôï˛y (Validity)

˜Óôï˛y •° ˆÜ˛yˆÏly Ü˛l‰fiê˛ΔyQˆÏÜ˛ ÎÌyÎÌ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ Ùyey– ï˛y•z ~!ê˛ Construct validity !•§yˆÏÓ x!ôÜ˛ ˛õ!Ó˚!ã˛ï˛–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ §ÙˆÏÓòlyÓ˚ ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ !Ü˛ §!ï˛ƒ•z §ÙˆÏÓòly ˆÜ˛ ˛õ!Ó˚Ùy˛õ Ü˛ˆÏÓ˚ ~ÓÇ §•yl%Ë)˛!ï˛Ó˚ Ùï˛ ~Ü˛!ê˛ !Ë˛ß¨

Construct ˆÜ˛ ˛õ!Ó˚Ùy˛õ Ü˛ˆÏÓ˚ ly⁄ ˜Óôï˛y ï˛y!_¥Ü˛ Óy x!Ë˛K˛ï˛yÙ)°Ü˛ ˛õsiy ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ Ù)°ƒyÎ˚l Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚

~ÓÇ xyò¢≈Ë˛yˆÏÓ í˛zË˛Î˚ ˛õsiy ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y í˛z!ã˛ï˛– ˜Óôï˛yÓ˚ ï˛y!_¥Ü˛ ˛Ù)°ƒyÎ˚l ï˛y!_¥Ü˛ Construct ~Ó˚

ôyÓ˚îy!ê˛ Ü˛ï˛ Ë˛y°Ë˛yˆÏÓ Ü˛yÎ≈Ü˛Ó˚# ˛õ!Ó˚ÙyˆÏ˛õ ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚ ï˛yÓ˚ í˛z˛õÓ˚ ˆÊ˛yÜ˛y§ Ü˛ˆÏÓ˚– ~•z ôÓ˚ˆÏlÓ˚ ˜Óôï˛yˆÏÜ˛

≤Ã!ï˛!l!ôcÙ)°Ü˛ ˜Óôï˛y Ó°y •Î˚ñ ~ÓÇ ~!ê˛ ò%!ê˛ í˛z˛õÈüÈ!Ó£ÏÎ˚ !lˆÏÎ˚ à!ë˛ï˛ÈüüüÈ~Ü˛!ê˛ •° Ù%áÈüÈ˜Óôï˛y (Face validity)

~ÓÇ !Ó£ÏÎ˚ ˜Óôï˛y (Content validity) xl%ÓyòÙ)°Ü˛ ˜Óôï˛y (Translational validity) §yôyÓ˚îï˛ !ÓˆÏ¢£ÏK˛

!Óã˛yÓ˚Ü˛ Ï̂òÓ˚ ~Ü˛!ê˛ ̨õƒy Ï̂l Ï̂°Ó˚ Ùyôƒ Ï̂Ù Ù)°ƒyÎ˚l Ü˛Ó˚y •Î˚ñ ÎyÓ˚y ≤Ã!ï˛!ê˛ !Ó£ÏÎ˚ å§)ã˛Ü˛ä ̂ Ó˚ê˛ ̂ òÎ˚– ̂ Î !Ó£ÏÎ˚=!° ôyÓ˚îyàï˛

Construct ˆÜ˛ Ü˛ï˛ê˛y Ë˛y°Ë˛yˆÏÓ §ÇK˛y!Î˚ï˛ Ü˛ˆÏÓ˚– ~ˆÏ«˛ˆÏe ~Ü˛!ê˛ =îàï˛ ˆÜ˛Ô¢° (Qualitature technique)

ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ñ ÎyˆÏÜ˛ ÓˆÏ° Q-sort–

˜Óôï˛yÓ˚ ˛õÓ˚#«˛yÙ)°Ü˛ Ù)°ƒyÎ˚l ˛õÓ˚#«˛yÙ)°Ü˛ ˛õÎ≈ˆÏÓ˛õ«˛ˆÏîÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ≤Ãò_ ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ ~Ü˛ Óy

~Ü˛y!ôÜ˛ Óy!•ƒÜ˛ Ùylò Ï̂[˛Ó˚ §y Ï̂Ì Ü˛ï˛ê˛y Ë˛y°Ë˛y Ï̂Ó §¡õ!Ü≈̨ ï˛ ï˛y ̨õÓ˚#«˛y Ü˛ Ï̂Ó˚– ~•z ôÓ˚̂ ÏlÓ˚ ̃ Óôï˛y Ï̂Ü˛ Ùylò[˛ §¡õ!Ü≈̨ ï˛

˜Óôï˛y Ó°y •Î˚– ~Ó˚ Ù Ï̂ôƒ ã˛yÓ˚!ê˛ í z̨̨ õÈüÈ≤ÃÜ˛yÓ˚ Ó˚̂ ÏÎ˚̂ ÏSÈÈüüüÈx!Ë˛§yÓ˚#ñ ̃ Ó£ÏÙƒÙ)°Ü˛ñ §ÙÓï≈̨ # ~ÓÇ Ë˛!Ó£Ïƒmyî#Ù)°Ü˛ ̃ Óôï˛y–

Î!òG xl%ÓyˆÏòÓ˚ ˜Óôï˛y ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ˆÎ ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ ï˛yÓ˚ xhs˝!l≈!•ï˛ Ü˛lfiê˛ΔyQ ~Ó˚ ~Ü˛!ê˛ Ë˛y° ≤Ã!ï˛Ê˛°l !Ü˛ ly–

Ùy˛õòÙí˛ §¡õ!Ü≈˛ï˛ ˜Óôï˛y˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ˆÎ ~Ü˛!ê˛ ≤Ãò_ ˛õ!Ó˚Ùy˛õ ˆ§•z Ü˛l‰fiê˛ΔyQÈüÈ~Ó˚ ï˛_¥ xl%§yˆÏÓ˚ xyã˛Ó˚î Ü˛ˆÏÓ˚

!Ü˛ly– ~•z Ù)°ƒyÎ˚l ˛õÎ≈ˆÏÓ!«˛ï˛ ï˛ˆÏÌƒÓ˚ ˛õ!Ó˚Ùyî àï˛ !ÓˆÏŸ’£ÏˆÏîÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚¢#° Îy Ü˛ˆÏÎ˚Ü˛ ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚§Çáƒylàï˛

ˆÜ˛Ô¢° ˆÎÙlÈüüüÈ§•à!ï˛ §¡õÜ≈˛ !ÓˆÏŸ’£Ï (Correlation analyisis)ñ Ê˛ƒyˆÏQÓ˚ !ÓˆÏŸ’£Ïîñ ~ÓÇ xyˆÏÓ˚y xˆÏlÜ˛ !Ü˛S%È

ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚– ˜Óôï˛yÓ˚ ï˛y!_¥Ü˛ ~ÇyÓ x!Ë˛K˛ï˛yÙ)°Ü˛ Ù)°ƒyÎ˚ˆÏlÓ˚ ˛õyÌ≈Ü˛ƒ 7.2 !ã˛ˆÏe ˆòáyˆÏly •ˆÏÎ˚ˆÏSÈ– Îy•zˆÏ•yÜ˛

§yÙy!çÜ˛ !ÓK˛yl àˆÏÓ£ÏîyÎ˚ ˛õòˆÏ«˛ˆÏ˛õÓ˚ ˜Óôï˛y ˛õÎ≈yÆË˛yˆÏÓ !l!Ÿã˛ï˛ Ü˛Ó˚yÓ˚ çlƒ í˛zË˛Î˚ ˛õk˛!ï˛Ó˚•z ≤ÃˆÏÎ˚yçl–

ÙˆÏl Ó˚yáy òÓ˚Ü˛yÓ˚ ~áyˆÏl xyˆÏ°yã˛ly Ü˛Ó˚y !Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ ˜Óôï˛y ˛õ!Ó˚Ùy˛õ ˛õk˛!ï˛Ó˚ ˜Óôï˛yˆÏÜ˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚ñ Îy

xl%Ùyl ˛õÓ˚#«˛y ˛õk˛!ï˛Ó˚ ˜Óôï˛y ˆÌˆÏÜ˛ xy°yòy– ˆÎÙlñ xyË˛ƒhs˝Ó˚#î ˜Óôï˛y åÜ˛yÓ˚î §¡õ!Ü≈˛ï˛äñ Óy!•ˆÏÜ˛ƒ ˜Óôï˛y

å§yôyÓ˚î ̂ Îyàƒï˛yä Óy ̨õ!Ó˚§Çáƒyàï˛ !§k˛yhs˝ ̃ Óôï˛yñ ̨õ Ï̂Ó˚Ó˚ xôƒy Ï̂Î˚ ̃ Óôï˛y ̨õÓ˚Óï≈̨ # ôÓ˚î=!° xy Ï̂°yã˛ly Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ–

§¡ø%á ̃ Óôï˛y (Face Validity) ≠

ˆÊ˛§‰ Ë˛ƒy!°!í˛!ê˛ Ó° Ï̂ï˛ ̂ ÓyV˛yÎ̊ ̂ Îñ ̂ Ü˛y Ï̂ly §)ã˛Ü˛ ï˛yÓ̊ xhs˝à≈ï˛ Ü˛l‰fiê Δ̨yQ ~Ó̊ ≤ÃÜ,̨ !ï˛ ̨õ!Ó̊Ùy˛õ Ü˛Ó̊ Ï̂SÈñ !Ü˛ly– í z̨òy•Ó̊îfl∫Ó̊*˛õ

~Ü˛çl Óƒ!_´Ó˚ ôÙ≈#Î˚ Ü˛yˆÏçñ í˛z˛õ!fli!ï˛ ˆòˆÏá ˆÜ˛yˆÏly Óƒyáƒy SÈyí˛¸y•z ï˛yÓ˚ ôÙ≈yl%àï˛ƒ §¡õˆÏÜ≈˛ •z!Dï˛ xÌ≈Ó• ÓˆÏ° ÙˆÏl

•Î˚– §%ï˛Ó˚yÇ ~•z §)ã˛ˆÏÜ˛Ó˚ Face validity xyˆÏSÈ– Îy•zˆÏ•yÜ˛ Î!ò xyÙÓ˚y Ü˛Ù≈ã˛yÓ˚# ÙˆÏlyÓˆÏ°Ó˚ ˛õ!Ó˚Ùy˛õ !•§yˆÏÓ ~Ü˛!ê˛

x!Ê˛§ @˝ÃsiyàyÓ˚ ˆÌˆÏÜ˛ Ü˛ï˛=!° Ó•z ˆã˛Ü˛ÈüÈxyí˛zê˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈñ ˆ§!ê˛ˆÏÜ˛ ôˆÏÓ˚ !l•z ï˛ˆÏÓ ï˛yÓ˚ ˆ•z ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚

Face validityÈüÈÓ˚ xË˛yÓ •Î˚ñ Ü˛yÓ˚î ~!ê˛ á%Ó ̂ Ó!¢ xÌ≈Ó• ÓˆÏ° ÙˆÏl •Î˚ ly– ÙçyÓ˚ Óƒy˛õyÓ˚ •° §yÇàë˛!lÜ˛ àˆÏÓ£ÏîyÎ˚

ÓƒÓ•*ï˛ !Ü˛S%È çl!≤ÃÎ˚ ̨õòˆÏ«˛ˆÏ˛õÓ˚ Face validity ̂ l•z ÓˆÏ° ÙˆÏl •Î˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ̂ Ü˛yˆÏly §Çàë˛ˆÏlÓ˚ @˝Ã•î«˛Ùï˛y

(Absorpture Capacity) [lï%˛l K˛yl G ôyÓ˚îy=!°ˆÏÜ˛ xy_#Ü˛Ó˚î Ü˛ˆÏÓ˚ §yÇàë˛!lÜ˛ í˛zß¨!ï˛ «˛Ùï˛y] ≤ÃyÎ˚¢•z Ü˛Ó˚y

•Î˚– åxÌ≈yÍñ R & D áÓ˚ã˛ˆÏÜ˛ñ ˆÙyê˛ Ó˚yçfl∫ !òˆÏÎ˚ Ë˛yà Ü˛ˆÏÓ˚ ˛õyGÎ˚y ÎyÎ˚ä–

Î!ò ˆÜ˛yˆÏly àˆÏÓ£ÏîyÎ˚ á%Ó•z !ÓÙ)ï≈˛ ≤ÃÜ,˛!ï˛Ó˚ Ü˛lfiê˛ΔyQ xhs˝Ë%≈˛_´ ÌyˆÏÜ˛ñ Óy ~Ü˛y!ôÜ˛ Ü˛lfiê˛ΔyQˆÏÜ˛ ˛õ,ÌÜ˛ Ü˛Ó˚y Ü˛!ë˛l
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•Î˚ åˆÎÙl §•yl%Ë)˛!ï˛ ~ÓÇ xyˆÏÓàä ï˛y•ˆÏ° ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ˜Óôï˛y Ù)°ƒyÎ˚l Ü˛Ó˚yÓ˚ çlƒ x!Ë˛K˛ Óƒ!_´ˆÏòÓ˚ !lˆÏÎ˚ ~Ü˛!ê˛

˛õƒyˆÏl° ˜ï˛Ó˚# Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

Fig : 7.2  ˜Óôï˛y Ù)°ƒyÎ˚ˆÏlÓ˚ ò%!ê˛ ò,!‹TË˛!D

!Ó£ÏÎ˚Ó› ̃ Óôï˛y (Content Validity) ≠

!Ó£ÏÎ˚Ó›Ó˚ ˜Óôï˛y •° ˆflÒ° xy•zˆÏê˛Ù=!°Ó˚ ~Ü˛!ê˛ ˆ§ê˛ Ü˛ï˛ê˛y Ë˛y°Ë˛yˆÏÓ ~Ü˛!ê˛ ≤Ãy§!DÜ˛ Ü˛l‰fiê˛ΔyˆÏQÓ˚ !Ó£ÏÎ˚Ó›

Ü˛yÎ≈ˆÏ«˛ˆÏeÓ˚ (Domain) ~Ó˚ §yˆÏÌ ˆÙˆÏ°ñ ï˛yÓ˚ Ù)°ƒyÎ˚l– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ôÓ˚y ÎyÜ˛ xy˛õ!l ˆÜ˛yˆÏly ÚÚˆÓ˚fiê%˛ˆÏÓ˚ˆÏrê˛

˛õ!Ó˚ˆÏ£ÏÓyÓ˚ §v!‹TÛÛ lyÙÜ˛ Ü˛l‰fiê˛ΔyQ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚ˆÏï˛ ã˛ylñ ~Ó˚ çlƒ xy˛õ!lñ áyÓyˆÏÓ˚Ó˚ =îÙylñ GˆÏÎ˚ê˛yÓ˚ˆÏòÓ˚ ˆ§Ôçlƒñ

xˆÏ˛õ«˛yÓ˚ §ÙÎ˚Ü˛y° ~ÓÇ ˆÓ˚fiê%˛ˆÏÓ˚ˆÏrê˛Ó˚ §yÙ!@˝ÃÜ˛ ˛õ!Ó˚ˆÏÓ¢ åˆÜ˛y°y•°ñ ˆôyÎ˚yˆÏê˛ •zï˛ƒy!òä !lˆÏÎ˚ !Ó£ÏÎ˚Ó› ˆí˛yˆÏÙ•zl

§ÇK˛y!Î˚ï˛ Ü˛Ó˚ˆÏ°l– ï˛yÓ˚˛õÓ˚ ˛õÎ≈yÆ !Ó£ÏÎ˚Ó›Ó˚ ˜Óôï˛yÓ˚ çlƒ ~•z Ü˛lfiê˛ΔyQ!ê˛ ~Ùl §)ã˛Ü˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y

í˛z!ã˛ï˛ Îy ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ˆÎ ˆÓ˚fiê%˛ˆÏÓ˚ˆÏrê˛Ó˚ ˛õ,¤˛ˆÏ˛õy£ÏÜ˛ áyÓyˆÏÓ˚Ó˚ =îÙyˆÏl GˆÏÎ˚ê˛yÓ˚ˆÏòÓ˚ ÓƒÓ•yÓ˚ ˆÓ˚fiê%˛ˆÏÓ˚ˆÏrê˛Ó˚ ˛õ!Ó˚ˆÏÓˆÏ¢

Ü˛ï˛ê˛y §v‹T– xÓ¢ƒ•z ~•z ˛õk˛!ï˛Ó˚ çlƒ ~Ü˛!ê˛ ÚÜ˛l‰fiê˛ΔyQÛÈüÈ~Ó˚ §¡õ)î≈ !Ó£ÏÎ˚Ó›Ó˚ ˆí˛yˆÏÙˆÏlÓ˚ !Ó¢ò !ÓÓÓ˚î ≤ÃˆÏÎ˚yçlñ

Îy !Ü˛S%È Ü˛!ë˛l Ü˛l‰fiê˛ΔyQ ˆÎÙl xyd§¡øyl Óy Ó%!k˛Ù_yÓ˚ çlƒ Ü˛!ë˛l •ˆÏï˛ ˛õyˆÏÓ˚– ï˛y•zñ !Ó£ÏÎ˚Ó›Ó˚ ˜Óôï˛y ˛õÎ≈yÆË˛yˆÏÓ

Ù)°ƒyÎ˚l Ü˛Ó˚y §Ó§ÙÎ˚ §Ω˛Ó lyG •ˆÏï˛ ˛õyˆÏÓ˚– Face validityüÈÓ˚ ÙˆÏï˛y Ü˛lfiê˛ΔyQÈüÈ~Ó˚ !Ó£ÏÎ˚Ó› ˜Óôï˛y ˛õÓ˚#«˛y Ü˛Ó˚yÓ˚

çlƒ !ÓˆÏ¢£ÏK˛ˆÏòÓ˚ ˛õƒyˆÏl° !lˆÏÎ˚yà Ü˛Ó˚ˆÏï˛ •ˆÏï˛ ˛õyˆÏÓ˚–

x!Ë˛§yÓ˚# ̃ Óôï˛y (Convergent Validity) ≠

x!Ë˛§yÓ˚# ˜Óôï˛y Ó°ˆÏï˛ ˆÓyV˛yÎ˚ ˆÜ˛yˆÏly Ü˛l‰fiê˛ΔyQˆÏòÓ˚ §ˆÏD §¡õ!Ü≈˛ï˛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ â!l¤˛ï˛yˆÏÜ˛ ˆÎ!ê˛ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y

•ˆÏÎ˚ˆÏSÈ– ˜Ó£ÏÙƒÙ)°Ü˛ ˜Óôï˛y ˆ§•z ÙyeyˆÏÜ˛ ˆÓyV˛yÎ˚ ˆÎáyˆÏl ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ xlƒylƒ Ü˛lfiê˛ΔyQ=!°ˆÏÜ˛ ˛õ!Ó˚Ùy˛õ Ü˛ˆÏÓ˚

ly Óy ˛õ!Ó˚Ùy˛õ Ü˛Ó˚yÓ˚ Ü˛Ìy lÎ˚– §yôyÓ˚îï˛ñ x!Ë˛§yÓ˚# ˜Óôï˛y ~ÓÇ ˜Ó£ÏÙƒÙ)°Ü˛ ˜Óôï˛y §¡õ!Ü≈˛ï˛ Ü˛lfiê˛ΔyQÓ˚ ~Ü˛!ê˛

ˆ§ˆÏê˛Ó˚ çlƒ ˆÎÔÌË˛yˆÏÓ Ù)°ƒyÎ˚l Ü˛Ó˚y •Î˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ xy˛õ!l Î!ò xy¢y Ü˛ˆÏÓ˚lñ ˆÎ ~Ü˛!ê˛ ≤Ã!ï˛¤˛yˆÏlÓ˚ K˛yl ï˛yÓ˚

Ü˛Ù≈«˛Ùï˛yÓ˚ §ˆÏD §¡õ!Ü≈˛ï˛ ï˛y•ˆÏ° xy˛õ!l Ü˛#Ë˛yˆÏÓ !l!Ÿã˛ï˛ •ˆÏï˛ ˛õyˆÏÓ˚l ˆÎ xy˛õlyÓ˚ §yÇàë˛!lÜ˛ K˛yˆÏlÓ˚ ˛õ!Ó˚Ùy˛õ

≤ÃÜ,˛ï˛˛õˆÏ«˛ §yÇàë˛!lÜ˛ K˛yl ˛õ!Ó˚Ùy˛õ Ü˛Ó˚ˆÏSÈ åxl%§yÓ˚# ˜Óôï˛yä ~ÓÇ §yÇàë˛!lÜ˛ Ü˛Ù≈«˛Ùï˛y å˜Ó£ÏÙƒÙ)°Ü˛ ˜Óôï˛yä
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lÎ˚⁄ x!Ë˛§yÓ˚# ˜Óôï˛y ~Ü˛!ê˛ Ü˛l‰fiê˛ΔyQÈüÈ~Ó˚ §)ã˛ˆÏÜ˛Ó˚ ˛õÎ≈ˆÏÓ!«˛ï˛ Ùyl=!°ˆÏÜ˛ ~Ü˛•z Ü˛l‰fiê˛ΔyˆÏQÓ˚ xlƒylƒ §)ã˛Ü˛=!°Ó˚

§y Ï̂Ì ï%̨ °ly Ü˛ Ï̂Ó˚ ~ÓÇ ̇  §)ã˛Ü˛=!°Ó˚ Ùyl=!°Ó˚ Ù Ï̂ôƒ §yò,¢ƒ åÓy í z̨Fã˛ ̨õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈̨ ä ≤Ã!ï˛!¤˛ï˛ Ü˛ Ï̂Ó˚ñ ̃ Ó£ÏÙƒÙ)°Ü˛

˜Óôï˛yÓ˚ ÙyôƒˆÏÙ ~Ü˛!ê˛ Ü˛l‰fiê˛ΔyˆÏQÓ˚ §)ã˛Ü˛=!°Ó˚ §ˆÏD xlƒ §)ã˛Ü˛=!°Ó˚ ˜Ó§yò,¢ƒ Óƒyáƒy Ü˛Ó˚y •Î˚–

í z̨̨ õ Ï̂Ó˚Ó˚ í z̨òy•Ó˚̂ Ïî Î!ò xyÙy Ï̂òÓ˚ Ü˛y Ï̂SÈ §yÇàë˛!lÜ˛ K˛y Ï̂lÓ˚ ~Ü˛!ê˛ !ï˛lÈüÈxy•ẑ Ïê˛Ù ̨õ!Ó˚Ùy˛õ Ìy Ï̂Ü˛ ~ÓÇ §yÇàë˛!lÜ˛

Ü˛Ù≈ò«˛ï˛yÓ˚ çlƒ xyˆÏÓ˚y !ï˛l!ê˛ xy•zˆÏê˛Ù ÌyˆÏÜ˛ñ ˛õÎ≈ˆÏÓ!«˛ï˛ lÙ%ly ï˛ˆÏÌƒÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ñ xyÙÓ˚y ≤Ã!ï˛ ˆçyí˛¸y K˛yl

G Ü˛Ù≈ò«˛ï˛y xy•zˆÏê˛ˆÏÙÓ˚ ÙˆÏôƒ !mÈüÈÙ%á# ̨ õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ àîly Ü˛Ó˚ˆÏï˛ ̨ õy!Ó˚– Î!ò ~•z ̨ õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ Ùƒy!ê˛Δ:!ê˛

§yÇàë˛!lÜ˛K˛yl ~ÓÇ §yÇàë˛!lÜ˛ Ü˛Ù≈ò«˛ï˛y xy•zˆÏê˛Ù=!°Ó˚ ÙˆÏôƒ í˛zFã˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ ˆòáyÎ˚ !Ü˛v Ü˛lfiê˛ΔyˆÏQÓ˚

xy•zˆÏê˛Ù=!°Ó˚ ÙˆÏôƒ Ü˛Ù ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ ˆòáyÎ˚ñ ï˛y•ˆÏ° xyÙÓ˚y ~Ü˛•z§ˆÏD x!Ë˛§yÓ˚# ~ÓÇ ˜Ó£ÏÙƒÙ)°Ü˛ ˜Óôï˛y

˛õ!Ó˚°!«˛ï˛ •Î˚–

Ùylò[˛ÈüÈ§¡õ!Ü≈̨ ï˛ ̃ Óôï˛y (Criterion Relatied Validity) ≠

Ùylò[˛ ˜Óôï˛yÓ˚ ˆ«˛ˆÏe~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ Óï≈˛Ùyl Óy Ë˛!Ó£ÏƒˆÏï˛Ó˚ ÙylòˆÏ[˛Ó˚ Ü˛ï˛ê˛y Ë˛y°Ë˛yˆÏÓ §¡õ!Ü≈˛ï˛ ˆ§!ê˛ Ù)°ƒyÎ˚l

Ü˛Ó˚y •Î˚ñ ˆ§=!°ˆÏÜ˛ ÎÌye´ˆÏÙ §ÙÓï≈˛# Óy Ë˛!Ó£Ïƒmyî#Ù)°Ü˛ ˜Óôï˛yG Ó°y •Î˚– Ë˛!Ó£Ïƒmyî#Ù)°Ü˛ ˜Óôï˛y •° ~Ü˛ê˛y

Ùyey ˆÎáyˆÏl ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ §Ê˛°Ë˛yˆÏÓ Ë˛!Ó£ÏƒˆÏï˛Ó˚ Ê˛°yÊ˛ˆÏ°Ó˚ ˛õ)Ó≈yË˛y£Ï ˆòÎ˚ñ ï˛y!_¥Ü˛Ë˛yˆÏÓ ˆÎê˛y ≤Ãï˛ƒy!¢ï˛

í˛zòy•Ó˚îfl∫Ó˚*˛õñ xyò¢≈y!Î˚ï˛ ˛õÓ˚#«˛yÓ˚ (eg.Scholastic aptitude test) ˆflÒyÓ˚ñ Ü˛ˆÏ°ˆÏçÓ˚ ~Ü˛yˆÏí˛!ÙÜ˛ §yÊ˛ˆÏ°ƒÓ˚

§!ë˛Ü˛ ˛õ)Ó≈yË˛y£Ï !òˆÏï˛˛ õyˆÏÓ˚ !Ü˛⁄ ~•z ôÓ˚ˆÏlÓ˚ ˜Óôï˛ƒ Ù)°ƒyÎ˚ˆÏlÓ˚ çlƒ ~Ü˛!ê˛ Nomological Network ˜ï˛Ó˚# Ü˛Ó˚y

≤ÃˆÏÎ˚yçlñ Îy ˆòáyÎ˚ ˆÎ Ü˛l‰fiê˛ΔyQ=!° !Ü˛Ë˛yˆÏÓ ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ §ˆÏD §¡õ!Ü≈˛ï˛–

§ÙÓï≈̨ # ̃ Óôï˛y (Concurant Validity) ≠

§ÙÓï≈˛# ˜Óôï˛y ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ˆÎ ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ ~Ü˛•z §ˆÏD âê˛ˆÏï˛ ˛õyˆÏÓ˚ñ ~Ùl xlƒylƒ ÓyhflÏÓ ÙylòˆÏ[˛Ó˚ §yˆÏÌ Ü˛ï˛ê˛y

Ë˛y°Ë˛yˆÏÓ §¡õ!Ü≈˛ï˛– í˛zòy•Ó˚îfl∫Ó˚*˛õñ SÈyeˆÏòÓ˚ Ü˛ƒy°Ü%˛°y§ Üœ˛yˆÏ§Ó˚ ˆflÒyˆÏÓ˚Ó˚ §ˆÏDñ !°!lÎ˚yÓ˚ xƒy°ˆÏçÓÓ˚y Üœ˛yˆÏ§Ó˚

ˆflÒyÓ˚ Ü˛# §¡õÜ≈˛Î%_´⁄ ~•z ˆflÒyÓ˚=!° ~Ü˛ §ˆÏD §¡õ!Ü≈˛ï˛ •GÎ˚y í˛z!ã˛ï˛ Ü˛yÓ˚î ï˛yÓ˚y í˛zË˛ˆÏÎ˚•z à!îˆÏï˛Ó˚ ˛õÓ˚#«˛y–

x!Ë˛§yÓ˚# ~ÓÇ ˜Ó£ÏÙƒÙ)°Ü˛ ˜Óôï˛yÓ˚ !Ó˛õÓ˚#ˆÏï˛ §ÙÓï≈˛# ~ÓÇ Ë˛!Ó£Ïƒmyî#Ù)°Ü˛ ˜Óôï˛yˆÏÜ˛ ≤ÃyÎ˚¢•z x!Ë˛K˛ï˛yÙ)°Ü˛

§yÙy!çÜ˛ !ÓK˛yl àˆÏÓ£ÏîyÎ˚ í˛zˆÏ˛õ«˛y Ü˛Ó˚y •Î˚–

5.13 §yÓ˚yÇ¢ (Summary)

~•z ~Ü˛Ü˛ ˆÌˆÏÜ˛ xyÙÓ˚y Îy !¢ˆÏá!SÈÈüüüÈ

(i) lyÙÙye ̨õ!Ó˚Ùy Į̈̂ õÓ˚ hflÏÓ˚ (Nominal level of measurement) Îy ̂ ◊î#Ók˛ ~ÓÇ ~•z !ÓË˛yà=!° ày!î!ï˛Ü˛Ë˛y Ï̂Ó

Ó˚ƒyB˛ Ü˛Ó˚y ÎyÎ˚ lyñ Î!òG ˆ§=!° §¡õ)î≈ ~ÓÇ ˛õyÓ˚flõ!Ó˚Ü˛Ë˛yˆÏÓ xllƒ–

(ii) e´Ù!Ë˛!_Ü˛ ̨õ!Ó˚Ùy Į̈̂ õÓ˚ hflÏÓ˚ (Ordinal level of measurement) Îy ̂ ◊î#Ók˛ ̂ §•z !ÓË˛xà=!° Ï̂Ü˛ e´Ùyl%§y Ï̂Ó˚

Ó˚ƒyB˛ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ ˆ§=!° §¡õ)î≈ ~ÓÇ ˛õyÓ˚flõ!Ó˚Ü˛Ë˛yˆÏÓ xllƒ–

(iii) xl%˛õyˆÏï˛Ó˚ hflÏÓ˚ (Rato level) •° ˛õ!Ó˚ÙyˆÏ˛õÓ˚ hflÏÓ˚ ˆÎáyˆÏl ˜Ó!¢‹Tƒ=!° ˛õyÓ˚flõ!Ó˚Ü˛Ë˛yˆÏÓ xllƒ ~ÓÇ §¡õ)î≈–

˜Ó!¢‹Tƒ=!°ˆÏÜ˛ e´Ùyl%§yˆÏÓ˚ Ó˚ƒyB˛ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ï˛yˆÏòÓ˚ ÙˆÏôƒ ò)Ó˚c §Ùyl ˜Ó!¢‹Tƒ=!°Ó˚ ~Ü˛!ê˛ §ï˛ƒ ¢)lƒ

!Ó®% Ó˚ˆÏÎ˚ˆÏSÈ–
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5.14  xl%¢#°l# (Exercise)

1. ˛õ!Ó˚ÙyˆÏ˛õÓ˚ hflÏÓ˚ Ó°ˆÏï˛ xy˛õ!l Ü˛# ˆÓyˆÏV˛l–

2. ˛õ!Ó˚ÙyˆÏ˛õÓ˚ x!í˛≈ly° ˆ°ˆÏË˛° !Ü˛

3. !°Ü˛yê˛≈ ~ÓÇ =ê˛Ùƒyl ˆflÒ° §¡õˆÏÜ˛≈ xyˆÏ°yã˛ly Ü˛Ó˚&l–

4. !lË˛≈Ó˚ˆÏÎyàƒï˛y ~ÓÇ ˜Óôï˛yÓ˚ í˛z˛õÓ˚ ~Ü˛!ê˛ ˆlyê˛ !°á%l–yÙy!çÜ˛ à Ï̂Ó£Ïîy Ü˛y Ï̂Ü˛ Ó Ï̂°⁄ !Ó!Ë˛ß¨ ôÓ˚̂ ÏîÓ˚
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socialsci.libretexts.org/@go/page/26241

Scaling. (2020, August 17). Retrieved May 12, 2021, from https://socialsci.libretexts.org/ @go/
page/26242
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˛6.10 fl∫yô#l ~ÓÇ !lÎ˚sfî ˆË˛!Ó˚̂ ÏÎ˚Ó° §¡õ Ï̂Ü ≈̨ çyly • Ï̂Ó ly–

˛6.11 Óî≈lyÙ)°Ü˛ ˛õ!Ó˚§Çáƒy Ï̂lÓ˚ ≤Ãôyl ≤ÃÜ˛y Ï̂Ó˚Ó˚ §yÓ˚yÇ¢

6.12 §yÓ˚yÇ¢ (Summary)

6.13 xl%¢#°l# (Exercise)

6.14 ï˛Ìƒ§)e (References)

6.1  í˛zˆÏj¢ƒ≠

~•z xôƒyˆÏÎ˚ xyÙÓ˚y !¢áÓÈüÈ

 xy˛õ!l xy˛õlyÓ˚ §ÙhflÏ ï˛Ìƒ §Ç@˝Ã• ly Ü˛Ó˚y ˛õÎ≈hs˝ ˛õ!Ó˚Ùyîàï˛ ï˛Ìƒ !ÓˆÏŸ’£Ïî Ü˛Ó˚&ló

 ~Ü˛!ê˛ §ÙˆÏÎ˚ ~Ü˛!ê˛ ~Ü˛Ü˛ ˆË˛!Ó˚ˆÏÎ˚Ó° !ÓˆÏŸ’£Ïî Ü˛Ó˚yÓ˚ ˛õk˛!ï˛ åx!Ó!Ë˛ß¨ !ÓˆÏŸ’£Ïîäó

 ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ §¡õÜ˛≈ !ÓˆÏŸ’£ÏˆÏîÓ˚ ˛õk˛!ï˛ å!mˆÏË˛!Ó˚ˆÏÎ˚ê˛ !ÓˆÏŸ’£Ïîäó

 !ï˛l!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ §¡õˆÏÜ˛≈Ó˚ !ÓˆÏŸ’£Ïî åÙy!Œê˛Ë˛y!Ó˚ˆÏÎ˚ê˛ !ÓˆÏŸ’£Ïîäó

 =îàï˛ ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏî ~Ü˛!ê˛ Ù)° ≤Ã!e´Î˚y !•§yˆÏÓ  §ˆÏB˛ï˛yÎ˚ylå ˆÜ˛y!í˛Çóä

 ï˛Ìƒ ≤Ã!e´Î˚yÜ˛Ó˚ˆÏî Ùyfiê˛yÓ˚ ¢#ˆÏê˛Ó˚ =Ó˚&c–

6.2  ≤ÃhflÏyÓly

ˆÎ Ï̂•ï%̨  §y«˛yï˛yÓ˚ Óy xÇ¢@˝Ã•îÜ˛yÓ˚# Ï̂òÓ˚ ̨õÎ≈̂ ÏÓ«˛î ̂ Ì Ï̂Ü˛ ≤ÃyÆ =îàï˛ ï˛Ìƒ §yôyÓ˚îï˛ x§Çà!ë˛ï˛ ̨õyë˛ƒ í z̨̨ õyòy Ï̂lÓ˚

~Ü˛!ê˛ Ó,•Í Ü˛˛õ≈yˆÏ§Ó˚ Ó˚*˛õ ̂ lÎ˚ñ ̂ §=!° !ÓˆÏŸ’£Ïî Ü˛Ó˚y §•ç lÎ˚– x!ôÜ˛vñ ̨õ!Ó˚Ùyîàï˛ ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ !Ó˛õÓ˚#ˆÏï˛ñ

Ü˛#Ë˛yˆÏÓ =îàï˛ ï˛Ìƒ !ÓˆÏŸ’£Ïî Ü˛Ó˚y í˛z!ã˛ï˛ ˆ§ §¡õˆÏÜ˛≈ ˛õ!Ó˚‹ÒyÓ˚ÈüÈÜ˛yê˛ !lÎ˚Ù ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚!l– ~•z xôƒyˆÏÎ˚ñ

§ˆÏB˛ï˛yÎ˚yl  §• =îàï˛ ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ !Ü˛S%È §yôyÓ˚î ̨õk˛!ï˛ ̨õÓ˚#«˛y Ü˛Ó˚y •ˆÏÓñ Îy ~•z ̨õk˛!ï˛=!°Ó˚ ̂ Ó!¢Ó˚Ë˛yˆÏàÓ˚

≤Ãôyl ˜Ó!¢‹Tƒ– ~•z xôƒyˆÏÎ˚ñ ˛õ!Ó˚Ùyîàï˛ ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ çlƒ !Ü˛S%È ˆÙÔ!°Ü˛ !Ü˛v ï˛Ó%G §Ó≈y!ôÜ˛ ÓƒÓ•*ï˛

˛õk˛!ï˛=!°G í˛z˛õfliy˛õl Ü˛Ó˚y •ˆÏÓ–

6.3  =îàï˛ ï˛Ìƒ § Ï̂B˛ï˛yÎ˚yl≠

˛õ!Ó˚Ùyîàï˛ à Ï̂Ó£ÏîyÎ˚ñ xy˛õ!l §ÙhflÏ ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚yÓ˚ ̨õ Ï̂Ó˚ ï˛Ìƒ § Ï̂B˛ï˛yÎ˚yl  ~Ü˛!ê˛ ̨õÎ≈yÎ˚– xy˛õ!l ̨õ!Ó˚§Çáƒylàï˛



NSOU  PGSW - VII 89

!Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ §%!Óôy Ï̂Ì≈ ̂ Ë˛!Ó˚̂ ÏÎ˚Ó Ï̂°Ó˚ ̨õ!Ó˚Ùy˛õñ •z!ï˛Ù Ï̂ôƒ•z §ÇáƒyÓ˚ xyÜ˛y Ï̂Ó˚ñ ~Ü˛!ê˛ ̂ Ù!¢lÈüÈ˛õyë˛ Ï̂Îyàƒ !Ólƒy Ï̂§ §y!ç Ï̂Î˚

§ÇˆÏÜ˛ï˛  Ü˛Ó˚&l– =îàï˛ àˆÏÓ£ÏîyÎ˚ ˆÜ˛y!í˛Ç ï˛ÌƒÓ˚ xy°yòy xÌ≈ Ó˚ˆÏÎ˚ˆÏSÈ– xy˛õ!l ôyÓ˚îyàï˛ !ÓË˛yà=!°ˆÏï˛ åˆÎÙlñ

ôyÓ˚îy ~ÓÇ !ÌÙä Ü Ñ̨yã˛y ï˛Ìƒ §Çà!ë˛ï˛ Ü˛ Ï̂Ó˚ §Ç Ï̂Ü˛ï˛  Ü˛ Ï̂Ó˚l– ̨õ!Ó˚§Çáƒylàï˛ à Ï̂Ó£ÏîyÓ˚ Ù Ï̂ï˛y ̨õ!Ó˚§Çáƒylàï˛ !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚

çlƒ ≤Ã›ï˛ Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛ §yôyÓ˚î ˆÜ˛Ó˚y!lÙ)°Ü˛ Ü˛yˆÏçÓ˚ ˛õ!Ó˚ÓˆÏï˛≈ñ =îàï˛ ï˛Ìƒ ˆÜ˛y!í˛Ç ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ ~Ü˛!ê˛

x!ÓˆÏFSÈòƒ xÇ¢– §ˆÏB˛ï˛yÎ˚yl ï˛Ìƒ ~ÓÇ àˆÏÓ£Ïîy ≤ÃŸ¿ §¡õˆÏÜ˛≈ í˛zFã˛ÈüÈhflÏˆÏÓ˚Ó˚ !ã˛hs˝yË˛yÓlyˆÏÜ˛ í˛zÍ§y!•ï˛ Ü˛ˆÏÓ˚– ~!ê˛

xy˛õlyˆÏÜ˛ ï˛y!_¥Ü˛ §yôyÓ˚î#Ü˛Ó˚ˆÏîÓ˚ !òˆÏÜ˛ !lˆÏÎ˚ ÎyÎ˚–

~Ü˛!ê˛ =îàï˛ xôƒÎ˚ˆÏlñ xy˛õ!l §ÇˆÏÜ˛ï˛  Ü˛Ó˚yÓ˚ §yˆÏÌ §yˆÏÌ ò%!ê˛ ~Ü˛ˆÏÎyˆÏà !e´Î˚yÜ˛°yˆÏ˛õ !lÎ%_´ •l≠ Îy!sfÜ˛ ï˛Ìƒ •…y§

~ÓÇ !ÓˆÏŸ’£ÏîydÜ˛ ï˛Ìƒ ̂ ◊î#Ü˛Ó˚î– ̂ Ü˛y!í˛Ç ï˛Ìƒ •° Ü˛Ñyã˛y ï˛ÌƒÓ˚ ̨ õy•yí˛¸=!°ˆÏÜ˛ ~Ü˛!ê˛ ̨ õ!Ó˚ã˛y°lyˆÏÎyàƒ xyÜ˛yˆÏÓ˚ •…y§

Ü˛Ó˚yÓ˚ Ü˛ˆÏë˛yÓ˚ ˛õ!Ó˚◊Ù–

!Ó˛õ%° ˛õ!Ó˚Ùyî ï˛Ìƒ xyÓ˚G ˛õ!Ó˚ã˛y°lyˆÏÎyàƒ Ü˛ˆÏÓ˚ ˆï˛y°yÓ˚ Óy•zˆÏÓ˚ñ ˆÜ˛y!í˛Ç •° ï˛ÌƒÓ˚ í˛z˛õÓ˚ xyˆÏò¢ xyˆÏÓ˚y˛õ Ü˛Ó˚yÓ˚

~Ü˛!ê˛ í˛z˛õyÎ˚– ~SÈyí˛¸yGñ §ˆÏB˛ï˛yÎ˚yl  xy˛õlyˆÏÜ˛ ï˛ÌƒÓ˚ ≤Ãy§!DÜ˛ xÇ¢=!° ˛õ%lÓ˚&k˛yÓ˚ Ü˛Ó˚ˆÏï˛ ˆòÎ˚– !Ó˛õ%° ˛õ!Ó˚Ùyî

=îàï˛ ï˛Ìƒ §ÇˆÏÜ˛ï˛yÎ˚l Ü˛Ó˚y §•çñ §•ç Ü˛yç lÎ˚– ˆÓ˚yÙyMÈ˛ ~ÓÇ xl%ˆÏ≤ÃÓ˚îyÓ˚ Ù%‡ï˛≈=!°Ó˚ ÙˆÏôƒñ =îàï˛ ï˛Ìƒ

§ÇˆÏÜ˛ï˛yÎ˚l Óy ÛÊ˛y•z°GÎ˚yÜ˛≈Û ≤ÃyÎ˚¢•z Üœ˛y!hs˝Ü˛Ó˚ I

=îàï˛ §ÇˆÏÜ˛ï˛yÎ˚lˆÏÎ˚Ó˚ !ï˛l!ê˛ Ó˚*˛õ •° GˆÏ˛õl §ÇˆÏÜ˛ï˛yÎ˚lñ x«˛#Î˚ §ÇˆÏÜ˛ï˛yÎ˚l ~ÓÇ !lÓ≈yã˛l# §ÇˆÏÜ˛ï˛yÎ˚l– xyÙÓ˚y

≤Ã!ï˛!ê˛ ˛õÓ˚Óï˛≈# ˛õÓ˚#«˛yÉ §ÇˆÏÜ˛ï˛yÎ˚l á%°%l– xy˛õ!l §Çà,•#ï˛ ï˛ÌƒÓ˚ ÙyôƒˆÏÙ ≤ÃÌÙ ˛õy§ !•§yˆÏÓ GˆÏ˛õl §ÇˆÏÜ˛ï˛yÎ˚l

§MÈ˛y°l Ü˛ˆÏÓ˚l– xy˛õ!l ï˛Ìƒ ˛õÎ≈yˆÏ°yã˛ly Ü˛Ó˚yÓ˚ §yˆÏÌ §yˆÏÌñ xy˛õ!l ôyÓ˚îy ~ÓÇ !ÌÙ=!° §ly_´ Ü˛Ó˚ˆÏSÈl ~ÓÇ

ï˛yˆÏòÓ˚ ≤ÃyÌ!ÙÜ˛ §ÇˆÏÜ˛ï˛  Óy ˆ°ˆÏÓ° ÓÓ˚yj Ü˛Ó˚ˆÏSÈl– !ÓˆÏŸ’£ÏîydÜ˛ !ÓË˛yà=!°ˆÏï˛ Ü˛Ñyã˛y ï˛ÌƒÓ˚ Ë˛Ó˚ˆÏÜ˛ âl#Ë)˛ï˛ Ü˛Ó˚yÓ˚

~!ê˛ xy˛õlyÓ˚ ≤ÃÌÙ ≤ÃˆÏã˛‹Ty– §ÇˆÏÜ˛ï˛  Ü˛Ó˚yÓ˚ çlƒñ xy˛õ!l ô#ˆÏÓ˚ ô#ˆÏÓ˚ !Ê˛”˛ ˆlyê˛ñ ˙!ï˛•y!§Ü˛ í˛zï˛ñ Óy xlƒylƒ ï˛Ìƒ

˛õÎ≈yˆÏ°yã˛ly Ü˛ˆÏÓ˚l Îy §ÙyˆÏ°yã˛lyÙ)°Ü˛ ̨ õòñ Ù)° âê˛ly Óy Ë˛yà Ü˛Ó˚y !ÌÙ á%ÑçˆÏSÈl– xy˛õlyÓ˚ Î!ò !°!áï˛ ï˛Ìƒ ̂ lyˆÏê˛Ó˚

˛õ,¤˛y ÌyˆÏÜ˛ ï˛ˆÏÓ xy˛õ!l ~Ü˛!ê˛ ˛õ,¤˛yÓ˚ ≤ÃyˆÏhs˝ ~Ü˛!ê˛ ≤ÃyÌ!ÙÜ˛ §ÇˆÏÜ˛ï˛  Óy ˆ°ˆÏÓ° !°áˆÏÓl ~ÓÇ í˛zIμ° Ó˚ˆÏ.Ó˚ Ü˛y!°

!òˆÏÎ˚ ≤Ãy§!DÜ˛ ˛õyë˛ƒ •y•z°y•zê˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l– xy˛õlyÓ˚ ï˛Ìƒ Î!ò •zˆÏ°Ü˛ê˛Δ!lÜ˛ Ê˛y•z°=!°ˆÏï˛ ÌyˆÏÜ˛ ï˛ˆÏÓ xy˛õ!l

xl%Ó˚*˛õ !Ü˛S%È Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚l– ~•z ≤Ã!e´Î˚yÎ˚ñ xy˛õ!l lï%˛l !ÌÙ ̃ ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ ~ÓÇ ̨õÓ˚Óï˛≈# !ÓˆÏŸ’£ÏˆÏî ≤ÃyÌ!ÙÜ˛ §ÇˆÏÜ˛ï˛

˛õ!Ó˚Óï˛≈l Ü˛Ó˚ˆÏï˛ ã˛yl– ~Ü˛!ê˛ §yôyÓ˚î ï˛y!_¥Ü˛ Ü˛yë˛yˆÏÙy ÌyÜ˛y §y•yÎƒ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ Î!ò xy˛õ!l ~!ê˛ ~Ü˛!ê˛ lÙl#Î˚

˛õk˛!ï˛ˆÏï˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚l– GˆÏ˛õl §ÇˆÏÜ˛ï˛yÎ˚lˆÏÎ˚Ó˚ §ÙÎ˚ñ xy˛õ!l ï˛ÌƒÓ˚ àË˛#ˆÏÓ˚ ã˛y˛õy ôyÓ˚îy ~ÓÇ !ÌÙ=!°ˆÏÜ˛ ˛õ,ˆÏ¤˛

!lˆÏÎ˚ xy§ˆÏSÈl– ôyÓ˚îy ~ÓÇ !ÌÙ !ÓÙ)ï˛≈ï˛y ~Ü˛!ê˛ !l¡¨ hflÏˆÏÓ˚ xyˆÏSÈÉ ~=!° xy˛õlyÓ˚ ≤ÃyÌ!ÙÜ˛ àˆÏÓ£Ïîy ≤ÃŸ¿ñ §y!•ˆÏï˛ƒÓ˚

ôyÓ˚îyñ xy˛õ!l ˆÎ §yÙy!çÜ˛ ˛õ!Ó˚ˆÏÓˆÏ¢ xôƒÎ˚l Ü˛Ó˚ˆÏSÈl ˆ§áyˆÏl ˆ°yˆÏÜ˛ˆÏòÓ˚ myÓ˚y ÓƒÓ•*ï˛ ¢∑=!° Óy ï˛ÌƒˆÏï˛ ~•z

!lÙIˆÏlÓ˚ myÓ˚y xy˛õ!l í˛zj#!˛õï˛ lï%˛l !ã˛hs˝yË˛yÓly ˆÌˆÏÜ˛ ~ˆÏ§ˆÏSÈ–

LeMasters’s (1975) ~Ü˛!ê˛ Ü˛Ù≈ç#Ó#ÈüÈˆ◊!îÓ˚ §Ó˚y•záylyÓ˚ !Ê˛”˛ !Ó˚§yã˛≈ fiê˛y!í˛Ó˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ !Ü˛Ë˛yˆÏÓ

§ÇˆÏÜ˛ï˛  á%°ˆÏï˛ •Î˚ ï˛yÓ˚ ~Ü˛!ê˛ í˛zòy•Ó˚î xy˛õ!l ˆòáˆÏï˛ ˛õyˆÏÓ˚l– xˆÏlÜ˛ Ü˛ˆÏÌy˛õÜ˛ÌˆÏl !ÓˆÏÎ˚Ó˚ ≤Ã§D í˛zˆÏë˛ ~ˆÏ§ˆÏSÈ

ÓˆÏ°G çylyl !ï˛!l– Î!ò !ï˛!l ï˛yÓ˚ !Ê˛”˛ ˆlyê˛=!° ˛õÎ≈yˆÏ°yã˛ly Ü˛ˆÏÓ˚lñ ï˛y•ˆÏ° !ï˛!l !ÌÙ !ÓÓyˆÏ•Ó˚ §yˆÏÌ !Ê˛”˛

ˆlyê˛=!°ˆÏÜ˛ §ÇˆÏÜ˛ï˛yÎ˚l Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏï˛l– xl%ÙylÙ)°Ü˛ ~Ü˛!ê˛ í˛zòy•Ó˚î !l¡¨!°!áï˛

!Ê˛”˛ ˆlyê˛ Îy !ÌÙ !ÓÓyˆÏ•Ó˚ §yˆÏÌ ˆáy°yÈüÈ§ÇˆÏÜ˛ï˛  Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚≠

xy!Ù Ó,•flõ!ï˛ÓyÓ˚ ÓyˆÏÓ˚Ó˚ §yˆÏÌ ê˛y•z ˛õˆÏÓ˚!SÈ°yÙ Ü˛yÓ˚î xy!Ù ˆò!Ó˚ˆÏï˛ !Ù!ê˛ÇˆÏÎ˚ !SÈ°yÙ– §ƒyÙ §yˆÏÌ §yˆÏÌ ï˛y °«˛ƒ

Ü˛ˆÏÓ˚ Ó°°– ~ê˛y x!Ë˛¢y˛õñ í˛Ü˛É xy!Ù ~Ü˛ÓyÓ˚ ï˛yˆÏòÓ˚ ÙˆÏôƒ ~Ü˛!ê˛ !ç!l§ ˛õˆÏÓ˚!SÈ°yÙ ÈüÈ Îál xy!Ù !ÓˆÏÎ˚ Ü˛ˆÏÓ˚!SÈ ÈüÈ

~ÓÇ ˆòá%l xyÙyÓ˚ Ü˛# •ˆÏÎ˚!SÈ°ú {ŸªˆÏÓ˚Ó˚ Ü˛§Ùñ òy!Î˚c @˝Ã•îÜ˛yÓ˚#ˆÏÜ˛ ˛õˆÏÓ˚Ó˚!ê˛ °yàyˆÏï˛ •ˆÏÓ–Û xy!Ù ~Ü˛ê˛y !ÓÎ˚yÓ˚

xí˛≈yÓ˚ Ü˛Ó˚°yÙñ ï˛yÓ˚˛õÓ˚ ï˛yˆÏÜ˛ !çˆÏK˛§ Ü˛Ó˚°yÙñ ÛˆÏÜ˛l !ÓˆÏÎ˚ Ü˛Ó˚ˆÏ°⁄Û !ï˛!l í˛z_Ó˚ !òˆÏ°lñ ÚÚÜ˛# Ü˛Ó˚ˆÏï˛ ÎyˆÏFSÈl⁄
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xy˛õ!l §yÓ˚yç#Ól ˆÙˆÏÎ˚ˆÏòÓ˚ §yˆÏÌ V˛ÑyÜ%˛!lˆÏï˛ ˆÎˆÏï˛ ˛õyÓ˚ˆÏÓl ly ÈüÈ xy!Ù Îál x!ÓÓy!•ï˛ !SÈ°yÙ ï˛ál xy!Ù ~!ê˛

≤Ãã%˛Ó˚ Ü˛ˆÏÓ˚!SÈÛ ~Ü˛!ê˛ •y!§ ~ÓÇ •z¢yÓ˚y !òˆÏÎ˚– ˆ§ xyˆÏÓ˚Ü˛ê˛y !ÓÎ˚yˆÏÓ˚Ó˚ xí˛≈yÓ˚ !òˆÏï˛ ~ÓÇ ~Ü˛ê˛y !§àyˆÏÓ˚ê˛ çμy°yˆÏlyÓ˚

çlƒ !ÓÓ˚!ï˛ !òˆÏÎ˚ Ó°ˆÏ°yñ ÚÚ~Ü˛çl ˆ°yÜ˛ñ ¢#â •z Óy ˛õˆÏÓ˚ñ ï˛yÓ˚ !lˆÏçÓ˚ ~Ü˛!ê˛ Óy!í˛¸ ~ÓÇ !Ü˛S%È ÓyFã˛y Ó˚yáˆÏï˛ ˛õSÈ®

Ü˛ˆÏÓ˚ ~ÓÇ ˆ§ê˛y ˆ˛õˆÏï˛ •ˆÏ° xy˛õlyˆÏÜ˛ !ÓˆÏÎ˚ Ü˛Ó˚ˆÏï˛ •ˆÏÓ– ~!ê˛ ˆÌˆÏÜ˛ ˆÓ!Ó˚ˆÏÎ˚ xy§yÓ˚ ˆÜ˛yl í˛z˛õyÎ˚ ˆl•z ÈüÈ ï˛yÓ˚y

xy˛õlyˆÏÜ˛ xyê˛ˆÏÜ˛ ˆÓ˚ˆÏáˆÏSÈ–Û xy!Ù Ó°°yÙñ ÚˆÏ•ˆÏ°l [ï˛ÑyÓ˚ flf#] ~Ü˛çl Ë˛yˆÏ°y Ùyl%£Ï ÓˆÏ° ÙˆÏl •ˆÏFSÈ–Û !ï˛!l !Ê˛ˆÏÓ˚

~ˆÏ§!SÈˆÏ°lñ ÛG•ñ çy•yß¨yÙñ ˆ§ ~Ü˛!ê˛ áyÓ˚y˛õ ÓyFã˛y lÎ˚ñ ï˛ˆÏÓ ˆ§ ~Ü˛çl àí˛í˛ƒyÙ Ù!•°y ~ÓÇ ï˛yÓ˚y xyÙyÓ˚ cˆÏÜ˛Ó˚

l#ˆÏã˛ ã˛ˆÏ° ˆàˆÏSÈ– ï˛yÓ˚y xyÙyˆÏÜ˛ ≤ÃflÀyÓ Ü˛ˆÏÓ˚– xy˛õ!l Î!ò ~Ü˛!ê˛ ˛õy!ê˛≈ˆÏï˛ Îylñ xy˛õ!l Îál Ùçy Ü˛Ó˚ˆÏï˛ ÷Ó˚& Ü˛ˆÏÓ˚lñ

ï˛ál flf# ÓˆÏ°lñ ÛÛã˛°%l Óy!í˛¸ˆÏï˛ Îy•z– l#° Ü˛°yÓ˚ x!Ë˛çyï˛– Ùƒy!í˛§l≠ í˛z•z§Ü˛l!§l !ÓŸª!Óòƒy°Î˚ ˆ≤Ã§–

=îàï˛ ï˛Ìƒ §ÇˆÏÜ˛ï˛yÎ˚l Ü˛Ó˚yÓ˚ §ÙÎ˚ñ xy˛õlyÓ˚ ~Ü˛!ê˛ ˛õSÈ® xyˆÏSÈ– xy˛õ!l ï˛ÌƒÓ˚ ≤Ã!ï˛!ê˛ °y•zl §ÇˆÏÜ˛ï˛  Ü˛Ó˚ˆÏï˛

˛õyˆÏÓ˚l Óy §¡õ)î≈ xl%ˆÏFSÈò §ÇˆÏÜ˛ï˛  Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l Óy ˆlyˆÏê˛Ó˚ ˛õ%ˆÏÓ˚y ˛õ,¤˛y=!° §ÇˆÏÜ˛ï˛  Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l– xy˛õ!l

ˆòáˆÏï˛ ˛õyˆÏÓl ˆÎ !Ü˛S%È Ü˛Ñyã˛y ï˛Ìƒ §ÇˆÏÜ˛ï˛  Ü˛Ó˚yÓ˚ çlƒ =Ó˚&c˛õ)î≈ lÎ˚– ~=!° ÙÎ˚°y •ˆÏÎ˚ ÎyÎ˚ Óy xÓ!¢‹T ÌyˆÏÜ˛ ~ÓÇ

xÓƒÓ•*ï˛ •Î˚– xy˛õ!l §ÇˆÏÜ˛ï˛  Ü˛Ó˚yÓ˚ §ÙÎ˚ !Ó¢ò !í˛@˝Ã# xy˛õlyÓ˚ àˆÏÓ£Ïîy ≤ÃŸ¿ñ ï˛ÌƒÓ˚ Û§Ù,k˛ï˛yÛ ~ÓÇ xy˛õlyÓ˚

í˛zˆÏj¢ƒ=!°Ó˚ í˛z˛õÓ˚ !lË˛≈Ó˚ Ü˛ˆÏÓ˚–

x«˛#Î˚ §ÇˆÏÜ˛ï˛yÎ˚l– ~•z ôÓ˚ˆÏlÓ˚ §ÇˆÏÜ˛ï˛yÎ˚l •° ï˛ÌƒÓ˚ ÙyôƒˆÏÙ ~Ü˛!ê˛ ÛˆÏ§ˆÏÜ˛u˛ ˛õy§Û– GˆÏ˛õl §ÇˆÏÜ˛ï˛yÎ˚lˆÏÎ˚Ó˚

§ÙÎ˚ñ xy˛õ!l Ü˛Ñyã˛y =îàï˛ ï˛ÌƒÓ˚ í˛z˛õÓ˚ ˆÊ˛yÜ˛y§ Ü˛ˆÏÓ˚ˆÏSÈl åˆÎÙlñ !Ê˛”˛ ˆlyê˛ñ ˙!ï˛•y!§Ü˛ l!Ìñ Ê˛ˆÏê˛yñ GˆÏ˛õl

•zrê˛yÓ˚!Ë˛í˛z ê˛Δy™!e´≤Wzä– xy˛õ!l ôyÓ˚îyñ !ÌÙñ §¡õÜ˛≈ ~ÓÇ xyÓ˚G xˆÏlÜ˛ !Ü˛S%ÈÓ˚ çlƒ §ÇˆÏÜ˛ï˛  ÓÓ˚yj Ü˛ˆÏÓ˚ˆÏSÈl Îy

xy˛õ!l ï˛Ìƒ ˛õÎ≈yˆÏ°yã˛lyˆÏï˛ ˆòˆÏáˆÏSÈl– GˆÏ˛õl §ÇˆÏÜ˛ï˛yÎ˚lÈüÈ~ñ xy˛õlyÓ˚ ≤ÃyÌ!ÙÜ˛ ˆÊ˛yÜ˛y§ ï˛ÌƒˆÏï˛ !SÈ°– xy˛õ!l

!ÌÙ §ÇˆÏÎyà Óy ôyÓ˚îyÓ˚ !ÓhflÏy!Ó˚ï˛ §¡õˆÏÜ˛≈ §yÙylƒ í˛z!m@¿ !SÈ°É !Ó˛õÓ˚#ˆÏï˛ñ x«˛#Î˚ §ÇˆÏÜ˛ï˛yÎ˚lÈüÈ~ñ xy˛õlyÓ˚ ≤ÃyÌ!ÙÜ˛

ˆÊ˛yÜ˛y§ §ÇˆÏÜ˛ï˛  §Ç@˝Ã• ~ÓÇ ≤ÃyÌ!ÙÜ˛ñ ≤ÃyÌ!ÙÜ˛ ôyÓ˚îy Óy GˆÏ˛õlÈüÈ§ÇˆÏÜ˛ï˛yÎ˚l ≤Ã!e´Î˚y ̂ ÌˆÏÜ˛ !ÌÙ– ~•z !mï˛#Î˚ ̨ õyˆÏ§ñ

xy˛õ!l Ü˛Ñyã˛y ï˛ÌƒÓ˚ ˆã˛ˆÏÎ˚ ≤ÃyÌ!ÙÜ˛ ôyÓ˚îy ~ÓÇ !ÌÙ=!°ˆÏï˛ ˆÓ!¢ ˆÊ˛yÜ˛y§ Ü˛ˆÏÓ˚l– ï˛Ó%Gñ xy˛õ!l ï˛Ìƒ ˛õÎ≈yˆÏ°yã˛ly

ã˛y!°ˆÏÎ˚ ˆÎˆÏï˛ ˛õyˆÏÓ˚l ~ÓÇ lï%˛l ôyÓ˚îy ~ÓÇ !ÌÙ ˆÎyà Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l– ~•z xˆÏÌ≈ñ xy˛õlyÓ˚ x«˛#Î˚ÈüÈ§ÇˆÏÜ˛ï˛  !•§yˆÏÓ

~Ü˛!ê˛ •y°Ü˛y ôÓ˚ˆÏlÓ˚ ˆáy°y §ÇˆÏÜ˛ï˛yÎ˚l ã˛°ˆÏï˛ ÌyˆÏÜ˛–

ï˛ÌƒÓ˚ ÙyôƒˆÏÙ ~•z !mï˛#Î˚ ̨ õyˆÏ§Ó˚ §ÙÎ˚ñ lï%˛l §ÇˆÏÜ˛ï˛ñ !ÌÙ Óy ôyÓ˚îy=!° xy!ÓË)˛≈ï˛ •ˆÏï˛ ̨õyˆÏÓ˚ ~ÓÇ xy˛õlyÓ˚ ̂ §=!°

ˆÎyà Ü˛Ó˚y í˛z!ã˛ï˛– xy˛õ!l §ÇˆÏÜ˛ï˛ =!° ˛õÎ≈yˆÏ°yã˛ly Ü˛Ó˚yÓ˚ §yˆÏÌ §yˆÏÌ !ÌÙ Óy ôyÓ˚îy=!°Ó˚ ÙˆÏôƒ §ÇˆÏÎyà=!°ˆÏÜ˛

!Ó¢òË˛yˆÏÓ Óî≈ly Ü˛ˆÏÓ˚l ~ÓÇ §ly_´ Ü˛ˆÏÓ˚l– xy˛õ!l Îál xy˛õlyÓ˚ ˆÜ˛yˆÏí˛Ó˚ ≤ÃyÌ!ÙÜ˛ ˆ§ê˛ ˛õÎ≈yˆÏ°yã˛ly Ü˛ˆÏÓ˚lñ ï˛ál

xy˛õlyÓ˚ ≤ÃyÌ!ÙÜ˛ ˆÊ˛yÜ˛y§ •° §ÇˆÏÜ˛ï˛ =!°Ó˚ ôyÓ˚îy ~ÓÇ !ÌÙ=!°ˆÏÜ˛ §Çà!ë˛ï˛ Ü˛Ó˚yÓ˚ í˛z˛õÓ˚– ~!ê˛ Ü˛Ó˚yÓ˚ §ÙÎ˚ñ

xy˛õ!l Ü˛ˆÏÎ˚Ü˛!ê˛ Ù)° !ÓˆÏŸ’£ÏîydÜ˛ x«˛ Óy ̂ Ü˛w#Î˚ l#!ï˛ !ã˛!•´ï˛ Ü˛ˆÏÓ˚lñ ÎyÓ˚ ã˛yÓ˚˛õyˆÏ¢ xy˛õ!l ôyÓ˚îy ~ÓÇ !ÌÙ=!°ˆÏÜ˛

§ÇÎ%_´ ~ÓÇ §Çà!ë˛ï˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l– ~!ê˛ Ûx«˛#Î˚ §ÇˆÏÜ˛ï˛yÎ˚lÛ lyˆÏÙÓ˚ í˛zÍ§–

x«˛#Î˚ §ÇˆÏÜ˛ï˛yÎ˚lˆÏÎ˚Ó˚ §ÙÎ˚ñ xy˛õ!l e´Ùyàï˛ Ü˛yÓ˚î ~ÓÇ Ê˛°yÊ˛°ñ ¢ï˛≈ ~ÓÇ !ÙÌ!fl;˛Î˚yñ ˆÜ˛Ô¢° ~ÓÇ ≤Ã!e´Î˚y=!°

!ÓˆÏÓã˛ly Ü˛Ó˚ˆÏSÈl– xy˛õ!l ôyÓ˚îyÓ˚ !ÓË˛yà ~ÓÇ ôyÓ˚îy ~ÓÇ !ÌÙ=!°Ó˚ ˆ§ê˛=!° á%ÑçˆÏSÈl Îy ~Ü˛§yˆÏÌ Üœ˛yfiê˛yÓ˚–

xy˛õ!l !lˆÏçˆÏÜ˛ ≤ÃŸ¿ !çK˛y§y Ü˛Ó˚&lñ xy!Ù !Ü˛ ~•z ôyÓ˚îy!ê˛ˆÏÜ˛ í˛z˛õ≤ÃÜ˛yˆÏÓ˚ Ë˛yà Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚⁄ xyÙyÓ˚ !Ü˛ ~•z !ï˛l!ê˛

â!l¤˛Ë˛yˆÏÓ §¡õ!Ü˛≈ï˛ ôyÓ˚îy=!°ˆÏÜ˛ ~Ü˛!ê˛ §yôyÓ˚ˆÏîÓ˚ ÙˆÏôƒ ~Ü˛!eï˛ Ü˛Ó˚y í˛z!ã˛ï˛⁄ ~•z !ÌÙ=!°ˆÏÜ˛ ~Ü˛!ê˛ §ÙˆÏÎ˚Ó˚

e´Ù åˆÎÙlñ A, ï˛yÓ˚˛õÓ˚ B,ï˛yÓ˚˛õÓ˚ Cä Óy ï˛yˆÏòÓ˚ ¢yÓ˚#!Ó˚Ü˛ xÓfliyl xl%§yˆÏÓ˚ §Çà!ë˛ï˛ Ü˛Ó˚yÓ˚ xÌ≈ !Ü˛⁄

í˛zòy•Ó˚î fl∫Ó˚*˛õñ ~Ü˛!ê˛ §Ó˚y•záylyÎ˚ ◊Ùç#Ó#ÈüÈˆ◊!îÓ˚ ç#ÓˆÏlÓ˚ í˛z˛õÓ˚ ~Ü˛!ê˛ ˆ«˛e àˆÏÓ£Ïîy xôƒÎ˚ˆÏl xy˛õ!l !ÓÓyˆÏ•Ó˚

§yôyÓ˚î !ÌÙˆÏÜ˛ e´!ÙÜ˛ §yÓ˛õyˆÏê˛≈ Ë˛yà Ü˛ˆÏÓ˚l åˆÎÙlñ Óyàòylñ !ÓÓy• Óy x!Ë˛Ë˛yÓÜ˛cä– xy˛õ!l !ÓÓyˆÏ•Ó˚ xÇ¢=!°Ó˚

§yˆÏÌ ç!í˛¸ï˛ §ÙhflÏ ˆlyê˛=!°ˆÏÜ˛ !ã˛!•´ï˛ Ü˛Ó˚&l ~ÓÇ ï˛yÓ˚˛õˆÏÓ˚ !ÓÓy•ˆÏÜ˛ ˆÎÔlï˛yñ à,•fliy°#Ó˚ Ü˛yˆÏç ◊ˆÏÙÓ˚ !ÓË˛yçlñ
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!¢÷ˆÏòÓ˚ ≤Ã!ï˛ ò,!‹TË˛!D •zï˛ƒy!òÓ˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ Ü˛Ó˚&l– !Ê˛”˛ ˆlyˆÏê˛Ó˚ !Ó!Ë˛ß¨ ˆ«˛ˆÏe Îál ~Ü˛!ê˛ !ÌÙ ˛õ%lÓ˚yÎ˚

xy!ÓË)˛≈ï˛ •Î˚ñ ï˛ál xy˛õ!l §ÇˆÏÎyà ˆòáˆÏï˛ ~ÓÇ lï%˛l !ÌÙ !ÓÜ˛yˆÏ¢Ó˚ çlƒ ~!ê˛ˆÏÜ˛ xlƒ ˆÜ˛yÌyG ï%˛°ly Ü˛ˆÏÓ˚l

åˆÎÙlñ !ÓÓyˆÏ•Ó˚ ≤Ã!ï˛ ˛õ%Ó˚&£Ï ~ÓÇ Ù!•°yˆÏòÓ˚ xy°yòy ÙˆÏlyË˛yÓ Ó˚ˆÏÎ˚ˆÏSÈä–

x«˛#Î˚ §Ç Ï̂Ü˛ï˛yÎ˚l í z̨Ë˛Î˚•z G Į̈̂ õlÈüÈ§Ç Ï̂Ü˛ï˛yÎ˚l ôyÓ˚îy ~ÓÇ !ÌÙ=!°Ó˚ Ù Ï̂ôƒ §Ç Ï̂Îyà §¡õ Ï̂Ü ≈̨ !ã˛hs˝yË˛yÓly Ï̂Ü˛ í z̨j#!˛õï˛

Ü˛ˆÏÓ˚ ~ÓÇ lï%˛l §ÇˆÏÜ˛ï˛ ñ ôyÓ˚îy ~ÓÇ ≤ÃŸ¿=!° ≤ÃÓï˛≈l Ü˛ˆÏÓ˚– §ÇˆÏÜ˛ï˛yÎ˚lˆÏÎ˚Ó˚ §ÙÎ˚ñ xy˛õ!l !Ü˛S%È !ÌÙ Óyò ˆòGÎ˚yÓ˚

Óy xyÓ˚G àË˛#Ó˚ï˛yÓ˚ §yˆÏÌ xlƒ=!° xˆÏß∫£Ïî Ü˛Ó˚yÓ˚ !§k˛yhs˝ !lˆÏï˛ ˛õyˆÏÓ˚l– í˛z˛õÓ˚vñ ~!ê˛ ≤ÃÙyî ~ÓÇ ôyÓ˚îyÓ˚ ÙˆÏôƒ

§ÇˆÏÎyàˆÏÜ˛ ¢!_´¢y°# Ü˛ˆÏÓ˚

ˆÎˆÏ•ï%˛ xy˛õ!l §ÇˆÏÜ˛ï˛ =!° ~Ü˛!eï˛ Ü˛ˆÏÓ˚lñ !ÌÙ=!° ˛õ%l/Ù)°ƒyÎ˚l Ü˛ˆÏÓ˚l ~ÓÇ lï%˛l ≤ÃÙyˆÏîÓ˚ çlƒ ï˛ÌƒˆÏï˛ !Ê˛ˆÏÓ˚

Îyl– x«˛#Î˚ §Ç Ï̂Ü˛ï˛yÎ˚l ≤Ã!e´Î˚y xy˛õly Ï̂Ü˛ e´ÙÓô≈Ùyl xyhs˝/§ÇÎ%_´ !ÌÙ ~ÓÇ §Ç Ï̂Ü˛ï˛ =!°Ó˚ çlƒ ï˛Ìƒ Ï̂ï˛ §ÙÌ≈̂ ÏlÓ˚

~Ü˛!ê˛ âl GˆÏÎ˚Ó ̃ ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ §•yÎ˚ï˛y Ü˛ˆÏÓ˚– ~!ê˛ ̨ õ!Ó˚Ùyîàï˛ àˆÏÓ£ÏîyÎ˚ ~Ü˛y!ôÜ˛ §)ã˛ˆÏÜ˛Ó˚ ôyÓ˚îyÓ˚ §yˆÏÌ §yò,¢ƒ˛õ)î≈–

x!Ë˛K˛ï˛yÙ)°Ü˛ ≤ÃÙyˆÏî ôyÓ˚îyÓ˚ ~Ü˛y!ôÜ˛ í˛zòy•Ó˚î ôyÓ˚îy ~ÓÇ ï˛ÌƒÓ˚ ÙˆÏôƒ §ÇˆÏÎyà ¢!_´¢y°# Ü˛Ó˚ˆÏï˛ §•yÎ˚ï˛y Ü˛ˆÏÓ˚–

!lÓ≈yã˛l# §ÇˆÏÜ˛ï˛yÎ˚l– ~!ê˛ ï˛ÌƒÓ˚ ÙyôƒˆÏÙ ~Ü˛!ê˛ ˆ¢£Ï ˛õy§– ~•z ˛õÎ≈yˆÏÎ˚ xy˛õ!l §Ω˛Óï˛ xy˛õlyÓ˚ xôƒÎ˚ˆÏlÓ˚ çlƒ

≤Ãôyl !ÌÙ !ã˛!•´ï˛ Ü˛ˆÏÓ˚ˆÏSÈl– !lÓ≈yã˛l# §ÇˆÏÜ˛ï˛yÎ˚l ˆÜ˛w#Î˚ !ÌÙ ~ÓÇ ôyÓ˚îy ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ï˛Ìƒ flÒƒyl Ü˛Ó˚y ç!í˛¸ï˛–

xy˛õ!l !ÌÙ ~ÓÇ ôyÓ˚îy=!°ˆÏï˛ ~Ü˛!ê˛ x!Ë˛K˛ï˛yÙ)°Ü˛ !Ë˛!_ ˆÎyà Ü˛ˆÏÓ˚l ~ÓÇ ˆ§=!° !Ó¢òË˛yˆÏÓ Óî≈ly Ü˛ˆÏÓ˚l–

xy˛õ!l ≤Ã!ï˛!ê˛ ôyÓ˚îy ~ÓÇ !ÌˆÏÙÓ˚ çlƒ flõ‹T §ÙÌ≈l xÊ˛yÓ˚ Ü˛ˆÏÓ˚ ~Ùl ˆÓ¢ Ü˛ˆÏÎ˚Ü˛!ê˛ ¢!_´¢y°# í˛zòy•Ó˚ˆÏîÓ˚ çlƒ

ï˛ÌƒˆÏï˛ ˆÓˆÏSÈ ˆÓˆÏSÈ ˆòáˆÏSÈl– ~SÈyí˛¸yG xy˛õ!l ≤Ãôyl ôyÓ˚îy ~ÓÇ !ÌÙ=!°Ó˚ ï%˛°ly ~ÓÇ !Ó¢ò !ÓÓÓ˚ˆÏîÓ˚ çlƒ ï˛Ìƒ

§¶˛yl Ü˛ˆÏÓ˚l–

ï˛Ìƒ §Ç@˝Ã• ˆ¢£Ï •GÎ˚yÓ˚ ˛õˆÏÓ˚ñ xy˛õlyÓ˚ Ë˛y°Ë˛yˆÏÓ í˛zß¨ï˛ ôyÓ˚îy ~ÓÇ !ÌÙ ÌyÜ˛yÓ˚ ˛õˆÏÓ˚ ~ÓÇ Îál xy˛õ!l ~Ü˛!ê˛

§yÙ!@˝ÃÜ˛ !ÓˆÏŸ’£ÏˆÏî ôyÓ˚îy ~ÓÇ !ÌÙ ã)˛í˛¸yhs˝ Ü˛Ó˚ˆÏSÈl ï˛ál !lÓ≈yã˛l# §ÇˆÏÜ˛ï˛yÎ˚l âˆÏê˛– ~•z ˛õÎ≈yˆÏÎ˚ñ xy˛õ!l ôyÓ˚îy ~ÓÇ

!ÌÙ=!°ˆÏÜ˛ §Çà!ë˛ï˛ Ü˛ˆÏÓ˚l ~ÓÇ Ü˛ˆÏÎ˚Ü˛!ê˛Ó˚ !òˆÏÜ˛ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚l–

≤Ãôyl §yôyÓ˚î#Ü˛Ó˚î Óy ˆÜ˛w#Î˚ !ÌÙ– !lÓ≈yã˛l# §ÇˆÏÜ˛ï˛yÎ˚lˆÏÎ˚Ó˚ §ÙÎ˚ñ xy˛õ!l ï˛ÌƒˆÏï˛ ˆ§=!°Ó˚ ~Ü˛y!ôÜ˛ §ÙÌ≈lÜ˛yÓ˚#

ò,‹Tyhs˝ á%ÑˆÏç ˛õyGÎ˚yÓ˚ §yˆÏÌ §yˆÏÌ xy˛õ!l §yôyÓ˚î#Ü˛Ó˚î ~ÓÇ ˆÜ˛w#Î˚ !ÌÙ=!° §yÙO§ƒ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ ~Ü˛!ê˛ §Ó˚y•záylyÎ˚ ◊Ùç#Ó#ÈüÈˆ◊!îÓ˚ ç#ÓˆÏlÓ˚ ~Ü˛!ê˛ àˆÏÓ£ÏîyÎ˚ xy˛õ!l !°D §¡õÜ˛≈ˆÏÜ˛ ~Ü˛!ê˛ ≤Ãôyl

!ÌÙ Ü˛Ó˚yÓ˚ !§k˛yhs˝ ˆll– !lÓ≈yã˛l# §ÇˆÏÜ˛ï˛yÎ˚lÈüÈ~ñ xy˛õ!l !Ê˛”˛ ˆlyˆÏê˛Ó˚ Ùôƒ !òˆÏÎ˚ Îyl ~ÓÇ ˆí˛!ê˛Çñ Óyàòylñ !ÓÓy•ñ

!ÓÓy•!ÓˆÏFSÈòñ !ÓÓy• Ó!•Ë)˛≈ï˛ §¡õÜ˛≈ Óy fl∫yÙ#ÈüÈflf#Ó˚ §¡õˆÏÜ˛≈Ó˚ !Ó£ÏˆÏÎ˚ xyˆÏ°yã˛lyÎ˚ ˛õ%Ó˚&£ÏÈüÈÙ!•°y ˛õyÌ≈ˆÏÜ˛ƒÓ˚ ¢!_´¢y°#

í˛zòy•Ó˚î=!° xl%§¶˛yl Ü˛Ó˚&l– ï˛yÓ˚˛õˆÏÓ˚ xy˛õ!l xy˛õlyÓ˚ xlƒylƒ ≤Ãôyl !ÌÙñ !ÓÓyˆÏ•Ó˚ §yˆÏÌ ≤Ã!ï˛!ê˛ xMÈ˛° §¡õˆÏÜ˛≈

˛õ%Ó˚&£Ï ~ÓÇ Ù!•°yˆÏòÓ˚ ÙˆÏlyË˛yÓ ï%˛°ly Ü˛Ó˚&l–

!§ˆÏ°!QË˛ §ÇˆÏÜ˛ï˛yÎ˚l ˆÊ˛ç ã˛°yÜ˛y°#lñ xy˛õ!l !ÌÙ ~ÓÇ ôyÓ˚îy=!°ˆÏÜ˛ ˛õ!Ó˚Ùyç≈lñ ˛õ%là≈ë˛l ~ÓÇ !Ó¢òË˛yˆÏÓ Óî≈ly

Ü˛ Ï̂Ó˚l Îál xy˛õ!l ï˛Ìƒ ̨õ%lÓ˚yÎ˚ ̨õÓ˚#«˛y Ü˛ Ï̂Ó˚l ~ÓÇ §ÙÌ≈lÜ˛yÓ˚# ≤ÃÙyî !lÓ≈yã˛l Ü˛ Ï̂Ó˚l– í z̨òy•Ó˚îfl∫Ó˚*˛õñ ◊Ùç#Ó#ÈüÈ̂ ◊!îÓ˚

§Ó˚y•záylyÓ˚ xôƒÎ˚̂ Ïlñ xy˛õ!l Û!ÓÓy• §¡õ Ï̂Ü ≈̨ Ùï˛yÙï˛Û !ÌÙ!ê˛ ̨õ%lÓ˚yÎ˚ ̨õÓ˚#«˛y Ü˛ Ï̂Ó˚l ~ÓÇ !°D §¡õÜ ≈̨ ~ÓÇ ç#Ólã˛ Ï̂e´Ó˚

˛õÎ≈yÎ˚=!°Ó˚ !ÌÙ=!°Ó˚ §yˆÏÌ ~!ê˛Ó˚ ≤ÃÙyî §ÇÎ%_´ Ü˛ˆÏÓ˚l– !°D §¡õÜ˛≈ ~ÓÇ ç#Ólã˛ˆÏe´Ó˚ §yˆÏÌ !ÓÓy• Ü˛#Ë˛yˆÏÓ

§¡õ!Ü˛≈ï˛ ï˛yÓ˚ ≤ÃÙyî xy˛õ!l á%ÑçˆÏSÈl–

§ÇˆÏÜ˛ï˛yÎ˚l ~Ó˚ !ï˛l!ê˛ ˛õÎ≈yÎ˚ ~Ü˛§yˆÏÌ Ü˛yç Ü˛ˆÏÓ˚ Îy xy˛õlyˆÏÜ˛ ≤Ãã%˛Ó˚ ˛õ!Ó˚ÙyˆÏî Ü˛Ñyã˛y ï˛Ìƒ ˆÌˆÏÜ˛ ~Ü˛!ê˛ ã)˛í˛¸yhs˝ñ

§Ù!ß∫ï˛ !ÓˆÏŸ’£ÏˆÏîÓ˚ !òˆÏÜ˛ !lˆÏÎ˚ ÎyÎ˚–
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6.4  ï˛Ìƒ §ÇˆÏÜ˛ï˛yÎ˚l≠

xy˛õ!l ˛õ!Ó˚Ùyîàï˛ ï˛Ìƒ ˛õÓ˚#«˛y Ü˛Ó˚yÓ˚ xyˆÏàñ xy˛õ!l xl%Ùyl ˛õÓ˚#«˛y Ü˛Ó˚ˆÏï˛ ~ÓÇ xy˛õlyÓ˚ àˆÏÓ£Ïîy ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚

ˆòGÎ˚yÓ˚ çlƒ ~Ü˛!ê˛ àˆÏÓ£ÏîyÎ˚ §Ç@˝Ã• Ü˛ˆÏÓ˚ˆÏSÈlñ xy˛õlyˆÏÜ˛ ≤ÃÌˆÏÙ ˆ§=!°ˆÏÜ˛ ~Ü˛!ê˛ !Ë˛ß¨ xyÜ˛yˆÏÓ˚ §Çà!ë˛ï˛ Ü˛Ó˚ˆÏï˛

•ˆÏÓ– ~áyˆÏlñ ï˛Ìƒ §ÇˆÏÜ˛ï˛yÎ˚l ÙyˆÏl Ü˛!¡õí˛zê˛yÓ˚ §Ê˛GÎ˚ƒyÓ˚ myÓ˚y ÓƒÓ•yÓ˚ˆÏÎyàƒ ~Ü˛!ê˛ Ê˛ˆÏÙ≈ Ü˛Ñyã˛y §Çáƒy§)ã˛Ü˛ ï˛Ìƒ

˛õk˛!ï˛àï˛Ë˛yˆÏÓ ˛õ%là≈ë˛l Ü˛Ó˚y– Ü˛#Ë˛yˆÏÓ ~Ü˛ Ê˛Ù≈ ˆÌˆÏÜ˛ xlƒ Ê˛ˆÏÙ≈ ï˛Ìƒ fliylyhs˝Ó˚ Ü˛Ó˚y ÎyÎ˚ ï˛yÓ˚ çlƒ §yÙO§ƒ˛õ)î≈

!lÎ˚Ù ≤Ã Ï̂Î˚yà Ü˛ Ï̂Ó˚ xy˛õly Ï̂Ü˛ ~!ê˛ Ü˛Ó˚̂ Ïï˛ • Ï̂Ó– xy˛õ!l Î!ò !l!ò≈‹T í z̨̨ õy Ï̂Î˚ ï˛Ìƒ §Ç@˝Ã• Ü˛ Ï̂Ó˚lñ ̂ ÎÙl ~Ü˛!ê˛ §%§Çà!ë˛ï˛

§ÇˆÏÜ˛ï˛yÎ˚l ¢#ê˛ñ §ÇˆÏÜ˛ï˛yÎ˚l ~Ü˛!ê˛ §yôyÓ˚î Ü˛Ó˚!îÜ˛ Ü˛yç •ˆÏï˛ ̨ õyˆÏÓ˚– Îy•zˆÏ•yÜ˛ñ Îál ï˛Ìƒ=!° Ë˛y°Ë˛yˆÏÓ §Çà!ë˛ï˛

•Î˚ ly Óy Ù)°ï˛ §ÇáƒyÓ˚ xyÜ˛y Ï̂Ó˚ Ìy Ï̂Ü˛ lyñ ï˛ál ~!ê˛ ç!ê˛° • Ï̂Î˚ ÎyÎ˚– ̨õ!Ó˚Óï ≈̨l¢#° ̃ Ó!¢‹Tƒ=!° Ï̂ï˛ §Çáƒy !lô≈yÓ˚̂ ÏîÓ˚

çlƒ xy˛õlyˆÏÜ˛ xÓ¢ƒ•z !lÎ˚Ù=!° !ÓÜ˛y¢ Ü˛Ó˚ˆÏï˛ •ˆÏÓ– ~Ü˛!ê˛ ˛õ!Ó˚Óï˛≈l¢#° ~ÓÇ xl%˛õ!fliï˛ ï˛Ìƒ ≤Ã!ï˛!ê˛ !ÓË˛yˆÏàÓ˚

~Ü˛!ê˛ §ÇˆÏÜ˛ï˛  ≤ÃˆÏÎ˚yçlÉ í˛zòy•Ó˚îfl∫Ó˚*˛õñ xy˛õ!l !°D ˛õÓ˚#«˛y Ü˛Ó˚ˆÏï˛ ã˛ylñ ï˛y•z ˛õ%Ó˚&£ÏˆÏòÓ˚ 1 ~ÓÇ Ù!•°y Ï̂òÓ˚ 2
!•§yˆÏÓ ÓÓ˚yj Ü˛Ó˚&l Óy §ÇˆÏÜ˛ï˛  Ü˛Ó˚&l–

§ÇˆÏÜ˛ï˛yÎ˚l ~Ó˚ çlƒ xy˛õlyÓ˚ §ÙhflÏ !lÎ˚Ù ~ÓÇ ˛õk˛!ï˛ ~Ü˛!ê˛ §ÇˆÏÜ˛ï˛ Ó%Ü˛ lyÙÜ˛ l!ÌˆÏï˛ Ó˚yáy •Î˚– §ÇˆÏÜ˛ï˛yÎ˚l

!lÎ˚Ù ~ÓÇ ˛õk˛!ï˛ Óî≈ly Ü˛Ó˚yÓ˚ ˛õy¢y˛õy!¢ñ ~!ê˛ˆÏï˛ Ü˛!¡õí˛zê˛yÓ˚ §Ê˛GÎ˚ƒyÓ˚ myÓ˚y ÓƒÓ•yÓ˚ˆÏÎyàƒ !ÓlƒyˆÏ§ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚

çlƒ ï˛ÌƒÓ˚ xÓfliyˆÏlÓ˚ ï˛Ìƒ Ó˚ˆÏÎ˚ˆÏSÈ– ~Ü˛!ê˛ §%§Çà!ë˛ï˛ñ !ÓhflÏy!Ó˚ï˛ §ÇˆÏÜ˛ï˛ Ó%Ü˛ ˜ï˛!Ó˚ Ü˛Ó˚y ~ÓÇ ~Ó˚ ~Ü˛y!ôÜ˛ Ü˛!˛õ

˜ï˛!Ó˚ Ü˛Ó˚y x˛õ!Ó˚•yÎ≈ƒ– xy˛õ!l Î!ò §ÇˆÏÜ˛ï˛yÎ˚l ˛õk˛!ï˛Ó˚ !Ó¢ò !ÓÓÓ˚î !°áˆÏï˛ ÓƒÌ≈ •l Óy §ÇˆÏÜ˛ï˛ Ó%Ü˛!ê˛ Ë%˛°

çyÎ˚àyÎ˚ Ó˚yˆÏál ï˛ˆÏÓ xy˛õ!l ï˛ÌƒÓ˚ ã˛y!Ó •y!Ó˚ˆÏÎ˚ ̂ Ê˛ˆÏ°ˆÏSÈl ~ÓÇ xy˛õlyˆÏÜ˛ xˆÏlÜ˛ ârê˛y Óy ~Ùl!Ü˛ !òˆÏlÓ˚ x!ï˛!Ó˚_´

Ü˛yˆÏçÓ˚ ≤ÃˆÏÎ˚yçl •ˆÏï˛ ˛õyˆÏÓ˚–

xy˛õ!l ˆÜ˛yl ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚yÓ˚ xyˆÏà ~Ü˛!ê˛ §ÇˆÏÜ˛ï˛yÎ˚l ˛õk˛!ï˛ ~ÓÇ §ÇˆÏÜ˛ï˛ Ó%Ü˛ §¡õˆÏÜ˛≈ !ã˛hs˝y Ü˛Ó˚y í˛z!ã˛ï˛–

í z̨òy•Ó˚îfl∫Ó˚*˛õñ xy˛õ!l ~Ü˛!ê˛ ç!Ó˚̨ õ ̨õ!Ó˚ã˛y°ly Ü˛Ó˚yÓ˚ ̨õ!Ó˚Ü˛“ly Ü˛Ó˚̂ ÏSÈl– ï˛Ìƒ §Ç@˝Ã• Ü˛Ó˚yÓ˚ xy Ï̂à xy˛õlyÓ˚ ≤ÃŸ¿yÓ°#

!≤Ã§ÇˆÏÜ˛ï˛  Ü˛Ó˚y í˛z!ã˛ï˛– !≤Ã§ÇˆÏÜ˛ï˛yÎ˚l ÙyˆÏl ≤ÃŸ¿yÓ°#ˆÏï˛ §ÇˆÏÜ˛ï˛  !ÓË˛yà=!° åˆÎÙlñ ˛õ%Ó˚&ˆÏ£ÏÓ˚ çlƒ 1ñ Ù!•°yˆÏòÓ˚

çlƒ 2ä fliy˛õl Ü˛Ó˚y– xy˛õ!l Î!ò ~Ü˛!ê˛ ≤ÃŸ¿˛õe !≤Ã§ÇˆÏÜ˛ï˛  ly Ü˛ˆÏÓ˚lñ ï˛y•ˆÏ° ï˛Ìƒ §Ç@˝ÃˆÏ•Ó˚ ̨ õÓ˚ xy˛õlyÓ˚ ≤ÃÌÙ ôy˛õ

•° ~Ü˛!ê˛ §ÇˆÏÜ˛ï˛ Ó%Ü˛ ˜ï˛!Ó˚ Ü˛Ó˚y– xy˛õ!l ≤Ã!ï˛!ê˛ !òˆÏï˛ •ˆÏÓ

í˛z_Ó˚òyï˛y ï˛yˆÏòÓ˚ ê˛ΔƒyÜ˛ Ó˚yáˆÏï˛ ~Ü˛!ê˛ §ly_´Ü˛Ó˚î l¡∫Ó˚É ≤Ã!ï˛!ê˛ í˛z_Ó˚òyï˛yÓ˚ ï˛Ìƒ ~Ü˛!ê˛ ï˛Ìƒ ̂ Ó˚Ü˛í˛≈– ~Ó˚˛õÓ˚ñ xy˛õ!l

≤Ã!ï˛!ê˛ í˛z_Ó˚òyï˛y ≤ÃŸ¿yÓ°# ˆÌˆÏÜ˛ ï˛Ìƒ ~Ü˛!ê˛ ï˛Ìƒ ˆÓ˚Ü˛í˛≈ !ÓlƒyˆÏ§ fliylyhs˝Ó˚ Ü˛ˆÏÓ˚l Îy Ü˛!¡õí˛zê˛yÓ˚ §Ê˛GÎ˚ƒyÓ˚ ˛õí˛¸ˆÏï˛

˛õyˆÏÓ˚–

6.5  Ùyfiê˛yÓ˚ ¢#ê˛

xy˛õ!l Î!ò Ùƒyl%Î˚y!° ê˛ƒyÓ%ˆÏ°¢l Ü˛Ó˚ˆÏSÈlñ ï˛ˆÏÓ ~Ü˛!ê˛ Ùyfiê˛yÓ˚ ã˛yˆÏê˛≈ ï˛Ìƒ ≤ÃˆÏÓ¢ Ü˛Ó˚yˆÏly §Ó≈òy•z Ó%!k˛ÙyˆÏlÓ˚ Ü˛yç–

Ùyfiê˛yÓ˚ ã˛yê˛≈ •° ~Ü˛!ê˛ Óí˛¸ ¢#ê˛ Îy xy˛õlyˆÏÜ˛ ~ˆÏï˛ !Ó!Ë˛ß¨ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ §ÙhflÏ §ÇˆÏÜ˛ï˛  !°áˆÏï˛ §«˛Ù Ü˛Ó˚ˆÏÓ– ~!ê˛

xy˛õlyˆÏÜ˛ §•ˆÏç ˆê˛!Ó° ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛Ó˚ˆÏÓ–

~Ü˛!ê˛ §ÇˆÏÜ˛ï˛  Ó•z ≤Ã›ï˛ •GÎ˚yÓ˚ ˛õˆÏÓ˚ñ ï˛Ìƒ •Î˚ ~Ü˛!ê˛ Ùyfiê˛yÓ˚ ã˛yˆÏê˛≈ Óy §Ó˚y§!Ó˚ ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒyl ˛õƒyˆÏÜ˛ˆÏçÓ˚

ÙyôƒˆÏÙ Ü˛!¡õí˛zê˛yˆÏÓ˚ fliylyhs˝Ó˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– Ü˛!¡õí˛zê˛yˆÏÓ˚ Ùyfiê˛yÓ˚ ã˛yˆÏê˛≈Ó˚ Ùôƒ !òˆÏÎ˚ ÎyGÎ˚y Ü˛!¡õí˛zê˛yˆÏÓ˚ §Ó˚y§!Ó˚

ï˛Ìƒ ≤ÃˆÏÓˆÏ¢Ó˚ ˆã˛ˆÏÎ˚ xˆÏlÜ˛ ˆÓ!¢ §%!ÓôyçlÜ˛ Ü˛yÓ˚î ˆÜ˛í˛z Ü˛!¡õí˛zê˛yˆÏÓ˚Ó˚ xyí˛zê˛˛õ%ê˛ ~ÓÇ Ùyfiê˛yÓ˚ ã˛yê˛≈ !•§yˆÏÓ ÛÛï˛Ìƒ



94 NSOU  PGSW - VII

ï˛y!°Ü˛yÛÛ ï%˛°ly Ü˛ˆÏÓ˚ Ü˛!¡õí˛zê˛yˆÏÓ˚ Ë%˛° ~r!rê˛ ˛õÓ˚#«˛y Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– Ü˛!¡õí˛zê˛yˆÏÓ˚ §Ó˚y§!Ó˚ í˛yê˛y ≤ÃˆÏÓ¢ Ü˛Ó˚yˆÏly

x§%!ÓôyçlÜ˛ñ Ü˛yÓ˚î Ë%˛° ~r!rê˛ ˆã˛Ü˛ Ü˛Ó˚yÓ˚ ˆÜ˛yˆÏly í˛z˛õyÎ˚ ˆl•zñ Îy ê˛ƒyÓ%ˆÏ°¢ˆÏlÓ˚ ˛õÓ˚Óï˛≈# ˛õÎ≈yˆÏÎ˚ ê˛ƒyÓ%ˆÏ°í˛ ï˛ÌƒˆÏï˛

x§D!ï˛ ˆòáyˆÏÓ– §ÇˆÏÜ˛ï˛  Ó•z xl%§yˆÏÓ˚ ≤Ã›ï˛ Ùyfiê˛yÓ˚ ã˛yˆÏê˛≈Ó˚ ~Ü˛!ê˛ lÙ%ly l#ˆÏã˛Ó˚ §yÓ˚î#ˆÏï˛ í˛z˛õfliy˛õl Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ≠

Correspondent
Number

1 2 3 4 5 6 7 8 9 10 11 12 13 14

0 0 1 1 4 1 2 1 2 3 2 3 4 3

0 0 2 2 1 2 3 4 5 6 7 8 9 5

0 0 3 3 3 3 3 4 2 6 7 2 6 3

0 0 4 4 3 7 8 9 1 3 5 6 1 1

0 0 5 5 4 5 1 4 2 1 1 4 3 5

0 0 6 6 3 1 2 3 4 5 6 3 1 5

0 0 7 7 5 4 5 6 9 7 8 5 2 4

0 0 8 8 1 4 2 5 3 6 3 7 8 9

0 0 9 9 2 2 4 2 6 7 8 2 1 5

0 0 1 1 2 2 8 4 9 3 4 7 3 8

0 0 2 2 2 5 7 9 5 1 4 2 4 3

0 0 3 3 2 9 4 5 6 7 2 6 9 6

0 0 4 4 2 8 7 9 5 2 4 6 2 3

0 0 5 5 3 5 4 8 7 9 2 4 2 3

0 0 6 6 2 4 8 7 9 5 8 4 5 6

0 0 7 7 8 7 4 9 4 3 4 6 3 4
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Questions / variables Column Number

Ùyfiê˛yÓ˚ ã˛yˆÏê˛≈ xy˛õ!l 14 lÙ%ly í˛z_Ó˚òyï˛yˆÏòÓ˚ ï˛Ìƒ ≤ÃˆÏÓ¢ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l– ~Ü˛•zË˛yˆÏÓ xy˛õ!l Ü˛°yˆÏÙ í˛z_Ó˚òyï˛yˆÏòÓ˚

§Çáƒy ~ÓÇ §y!Ó˚ˆÏï˛ ˆË˛!Ó˚ˆÏÎ˚Ó° ≤Ã§y!Ó˚ï˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l– Ùyfiê˛yÓ˚ ã˛yˆÏê˛≈ §ÇˆÏÜ˛ï˛  å§Çáƒy§)ã˛Ü˛ §Çáƒyä ≤ÃˆÏÓ¢ Ü˛Ó˚yˆÏly

§Ó≈òy Ë˛y°–

˛6.6  õ!Ó˚Ùyîàï˛ ï˛Ìƒ !ÓˆÏŸ’£Ïî

ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ í˛zˆÏj¢ƒ •° ~Ü˛!ê˛ ÙˆÏí˛° !•§yˆÏÓ ï˛Ìƒ ≤Ã›ï˛ Ü˛Ó˚y ˆÎáyˆÏl ˆË˛!Ó˚ˆÏÎ˚Ó°=!°Ó˚ ÙˆÏôƒ §¡õÜ˛≈=!°
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xôƒÎ˚l Ü˛Ó˚y ̂ ÎˆÏï˛ ̨õyˆÏÓ˚– xôƒÎ˚ˆÏlÓ˚ í˛zˆÏj¢ƒ ~ÓÇ àˆÏÓ£ÏîyÓ˚ ≤ÃŸ¿ ÌyÜ˛ˆÏ° ï˛Ìƒ !ÓˆÏŸ’£Ïî Ü˛Ó˚y •Î˚– ~!ê˛ •y•zˆÏ˛õy!Ì!§§

˛õÓ˚#«˛y Ü˛Ó˚yÓ˚ çlƒG !í˛çy•zl Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ– ï˛Ìƒ !Ó Ï̂Ÿ’£Ï̂ Ïî ̂ Ë˛!Ó˚̂ ÏÎ˚Ó°ñ ê˛ƒyÓ%̂ Ï°¢lñ Óƒyáƒy ~ÓÇ ̃ l!Ù!_Ü˛ xl%Ùyl=!°Ó˚

˛õ%l/ˆÏ◊î#Ü˛Ó˚î ç!í˛¸ï˛–

ï˛Ìƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ ≤ÃÌÙ ôy˛õ •° !Ê ˛ˆÏÜ˛yˆÏÎ˚!™ !Óï˛Ó˚ˆÏîÓ˚ xyÜ˛yˆÏÓ˚ ≤Ã!e´Î˚yÜ,˛ï˛ ï˛ÌƒÓ˚ ~Ü˛!ê˛ §ÙyˆÏ°yã˛lyÙ)°Ü˛ ˛õÓ˚#«˛y–

xÌ≈˛õ)î≈ xl%Ùyl ~ÓÇ §yôyÓ˚î#Ü˛Ó˚î xÑyÜ˛ˆÏï˛ ~•z !ÓˆÏŸ’£Ïî!ê˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ–

ï˛Ìƒ ≤Ã Ï̂§!§Ç ~ÓÇ !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ í ẑ̨ Ïj¢ƒ ~ÓÇ xl%Ùyl xl%§y Ï̂Ó˚ ̂ ◊î#Ü˛Ó˚̂ ÏîÓ˚ ≤Ã!e´Î˚y!ê˛ !Ê ̨ Ï̂Ü˛y Ï̂Î˚!™ !Óï˛Ó˚̂ ÏîÓ˚ §y•y Ï̂Îƒ

xôƒÎ˚l!ê˛ˆÏï˛ ˆ˛õÔÑˆÏSÈˆÏSÈ– ˛õ%l/ˆÏ◊î#Ü˛Ó˚î •° ˛õ!Ó˚§Çáƒylàï˛ ˆÜ˛Ô¢°=!°Ó˚ §y•yˆÏÎƒ !ÓË˛yà=!° §yçyˆÏlyÓ˚ ~Ü˛!ê˛

≤Ã!e´Î˚y– ~!ê˛ àˆÏÓ£ÏÜ˛ˆÏÜ˛ ê˛ƒyÓ%ˆÏ°¢l lƒyÎƒï˛y !òˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚– xyÙÓ˚y xyˆÏà ̂ òˆÏá!SÈ ̂ Î ~Ü˛!ê˛ !ÓÓ,!ï˛Ó˚ ≤Ã!ï˛!e´Î˚y

ˆflÒyÓ˚ Óy Gçl !lô≈yÓ˚î Ü˛Ó˚y •ˆÏï˛ ˛õyˆÏÓ˚– ~•z ˆflÒyÓ˚ Óy GˆÏÎ˚ˆÏê˛ç=!° í˛zFã˛ñ ÙyV˛y!Ó˚ ~ÓÇ !lˆÏ¡¨Ó˚ !Ë˛!_ˆÏï˛ §ÇÜ˛!°ï˛

~ÓÇ ˛õ%lÓ˚yÎ˚ ˆ◊î#Ók˛ Ü˛Ó˚y •Î˚– ˆ◊î#Ü˛Ó˚î Óy ˛õ%l/ˆÏ◊î#Ü˛Ó˚î ≤Ã!e´Î˚yÓ˚ Ù)° l#!ï˛ •° ˆÎ ~•zË˛yˆÏÓ ≤ÃyÆ !ÓË˛yà=!°

xÓ¢ƒ•z §¡õ)î≈ ~ÓÇ ̨õyÓ̊flõ!Ó̊Ü˛Ë˛y Ï̂Ó ~Ü˛ Ï̂ã˛!ê˛Î̊y • Ï̂ï˛ • Ï̂Ó– xlƒ Ü˛ÌyÎ̊ñ !ÓË˛yà=!° fl∫yô#l • Ï̂ï˛ • Ï̂Ó ~ÓÇ GË˛yÓ̊°ƒy!˛õÇ

lÎ˚–

˛6.7  x!Ó!FSÈß¨ !ÓˆÏŸ’£Ïî

•zí˛z!lˆÏË˛!Ó˚ˆÏÎ˚ê˛ xƒyly°y•z!§§ Ó°ˆÏï˛ §yÓ˚!îˆÏÜ˛ ˆÓyV˛yÎ˚ñ Îy ~Ü˛!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ ï˛Ìƒ ˆòÎ˚–

•zí˛z!lˆÏË˛!Ó˚ˆÏÎ˚ê˛ ˆê˛!Ó° Îy §yôyÓ˚îË˛yˆÏÓ !Ê ˛ˆÏÜ˛yˆÏÎ˚!™ !í˛!fiê˛Δ!Óí˛z¢l ˆê˛!Ó° !•§yˆÏÓ ˛õ!Ó˚!ã˛ï˛ ï˛y ˆòáyÎ˚ ˆÎ ~Ü˛!ê˛

xy•zˆÏê˛Ù Ü˛ï˛ âl âl ˛õ%lÓ˚yÓ,!_ •Î˚– !Ê ˛ˆÏÜ˛yˆÏÎ˚!™ ˆê˛!ÓˆÏ°Ó˚ í˛zòy•Ó˚î !lˆÏã˛ ˆòGÎ˚y •°– Órê˛l ≤Ã!ï˛§Ù Óy x≤Ã!ï˛§Ù

•ˆÏï˛ ˛õyˆÏÓ˚– ¢ï˛yÇ¢ ˛õÓ˚#«˛y Ü˛Ó˚yÓ˚ §ÙÎ˚ lÙ%lyÓ˚ ˜Ó!¢‹Tƒñ ~Ü˛!ê˛ Órê˛ˆÏlÓ˚ xyÓ˚G ˜Ó!¢‹Tƒ ˆÜ˛w#Î˚ ≤ÃÓîï˛yÓ˚ !Ó!Ë˛ß¨

ÓƒÓfliy myÓ˚y á%ÑˆÏç ˛õyGÎ˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– Îy•zˆÏ•yÜ˛ñ ~•z !ÓˆÏŸ’£ÏˆÏîÓ˚ çlƒ ˆÜ˛yl!ê˛ §ÓˆÏã˛ˆÏÎ˚ í˛z˛õÎ%_´ ï˛y àˆÏÓ£ÏÜ˛ˆÏÜ˛

!§k˛yhs˝ !lˆÏï˛ •ˆÏÓ– ≤ÃÜ˛Ó˚î Ü˛ï˛ ï˛y çylˆÏï˛ àˆÏÓ£ÏÜ˛ˆÏÜ˛ !ÓFS%ÈÓ˚ˆÏîÓ˚ ˛õ!Ó˚Ùy˛õ àîly Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

~Ü˛Ü˛ Ë˛!Ó£Ïƒmyî#Ü˛yÓ˚# ~ÓÇ ~Ü˛!ê˛ ≤Ã!ï˛!e´Î˚y ˛õ!Ó˚Óï˛≈l¢#ˆÏ°Ó˚ !lË˛≈Ó˚ï˛y ï%˛°ly ~ÓÇ !ÓˆÏŸ’£Ïî Ü˛Ó˚yÓ˚ ˆÜ˛Ô¢° •°

•zí˛z!lˆÏË˛!Ó˚ˆÏÎ˚ê˛ !ÓˆÏŸ’£Ïî– í˛z˛õ§à≈ Û•zí˛z!lÛ ~Ó˚ xÌ≈ •° ~Ü˛!ê˛ñ ~•z !Ó£ÏÎ˚!ê˛Ó˚ í˛z˛õÓ˚ ˆçyÓ˚ !òˆÏÎ˚ ˆÎ !ÓˆÏŸ’£Ïî!ê˛ ÷ô%Ùye

~Ü˛!ê˛ !lË ≈̨Ó˚¢#° ̨õ!Ó˚Óï ≈̨l¢# Ï̂°Ó˚ í z̨̨ õÓ˚ ~Ü˛!ê˛ ̨õ!Ó˚Óï ≈̨l¢# Ï̂°Ó˚ ≤ÃË˛y Ï̂ÓÓ˚ çlƒ òyÎ˚#– •zí z̨!l Ï̂Ë˛!Ó˚̂ ÏÎ˚ê˛ xƒyly°y•z!§§ Ï̂Ü˛

ï˛Ìƒ !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ §•çï˛Ù Ê˛Ù≈=!°Ó˚ Ù Ï̂ôƒ ~Ü˛!ê˛ Ó Ï̂° Ù Ï̂l Ü˛Ó˚y •Î˚ Ü˛yÓ˚î ~!ê˛ !Ó˚̂ Ï@˝Ã¢ Ï̂lÓ˚ Ù Ï̂ï˛y Ü˛yÓ˚î Óy §¡õÜ ≈̨=!°Ó˚

§yˆÏÌ ˆÙyÜ˛y!Ó°y Ü˛ˆÏÓ˚ ly– ≤ÃyÌ!ÙÜ˛Ë˛yˆÏÓñ •zí˛z!lˆÏË˛!Ó˚ˆÏÎ˚ê˛ xƒyly°y•z!§§ ˆÜ˛Ó° ï˛Ìƒ ˆlÎ˚ ~ÓÇ ~Ü˛!ê˛ §yÓ˚yÇ¢ ~ÓÇ

§Ç!Ÿ’‹T ˛õƒyê˛yl≈ ≤Ãòyl Ü˛ˆÏÓ˚–

•zí˛z!lˆÏË˛!Ó˚ˆÏÎ˚ê˛ xƒyly°y•z!§§ ï˛ÌƒÓ˚ ̂ §ˆÏê˛ ~Ü˛!ê˛ ~Ü˛Óã˛l ̨õ!Ó˚Óï˛≈l¢#ˆÏ°Ó˚ ≤ÃË˛yÓ ̨õÓ˚#«˛y Ü˛ˆÏÓ˚ Ü˛yç Ü˛ˆÏÓ˚– í˛zòy•Ó˚î

fl∫Ó˚*˛õñ !Ê ˛ˆÏÜ˛yˆÏÎ˚!™ Órê˛l §yÓ˚î# •° ~Ü˛ôÓ˚ˆÏlÓ˚ ˜Ó!ã˛eƒ•#l !ÓˆÏŸ’£Ïî Ü˛yÓ˚î !Ê ˛ˆÏÜ˛yˆÏÎ˚!™ •° ~Ü˛Ùye ˛õ!Ó˚Óï˛≈l¢#°

Îy ̨õ!Ó˚Ùy˛õ Ü˛Ó˚y • Ï̂FSÈ– !ÓÜ˛“ ̂ Ë˛!Ó˚̂ ÏÎ˚Ó°=!° ÓÎ˚§ñ í z̨Fã˛ï˛yñ Gçl •zï˛ƒy!ò • Ï̂ï˛ ̨õy Ï̂Ó˚ñ ï˛ Ï̂Ó ~!ê˛ °«˛ƒ Ü˛Ó˚y =Ó˚&c˛õ)î≈

ˆÎ ~Ü˛!ê˛ ˆàÔî ˛õ!Ó˚Óï˛≈l¢#° ≤ÃÓ!ï˛≈ï˛ •GÎ˚yÓ˚ §yˆÏÌ §yˆÏÌ ~!ê˛ !mË)˛!_´ !ÓˆÏŸ’£ÏˆÏî ˛õ!Ó˚îï˛ •Î˚– !ï˛l Óy ï˛ˆÏï˛y!ôÜ˛

ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ §yˆÏÌñ ~!ê˛ Ùy!Œê˛ˆÏË˛!Ó˚ˆÏÎ˚ê˛ !ÓˆÏŸ’£ÏˆÏî ˛õ!Ó˚îï˛ •Î˚–

•zí˛z!lˆÏË˛!Ó˚ˆÏÎ˚ê˛ xƒyly°y•z!§§ ï˛Ìƒ ̂ ÓyV˛yÓ˚ ~Ü˛!ê˛ §yôyÓ˚î ̨ õk˛!ï˛– !Ë˛ß¨ !Ë˛ß¨ !ÓˆÏŸ’£ÏˆÏîÓ˚ xyˆÏÓ˚Ü˛!ê˛ §yôyÓ˚î í˛zòy•Ó˚î

•° çl§Çáƒy Ó^˝ê˛ˆÏlÓ˚ àí˛¸– §yÓ˚î#ñ ã˛yê˛≈ñ Ó‡Ë%˛ç ~ÓÇ !•ˆÏfiê˛y@˝ÃyÙ •° ~Ü˛!ê˛ !l!ò≈‹T ̂ Ë˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ åˆÎÙlñ àí˛¸ñ Ùôƒñ

ˆÙyí˛ñ fiê˛ƒyu˛yí˛≈ ≤ÃÜ˛Ó˚îñ ˛õ!Ó˚§Ó˚ñ •zï˛ƒy!òä ~Ü˛!Ó!ã˛e !ÓˆÏŸ’£Ïî ≤Ãò¢≈ˆÏlÓ˚ çlƒ çl!≤ÃÎ˚ ˛õk˛!ï˛–
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í˛zòy•Ó˚î≠ §yôyÓ˚îï˛ñ !Ê ˛ˆÏÜ˛yˆÏÎ˚!™ !í˛!fiê˛Δ!Óí˛z¢l ̂ ê˛!Ó°=!° ≤Ã!ï˛!ê˛ fl∫yô#l ~ÓÇ !lË˛≈Ó˚¢#° ̂ Ë˛!Ó˚ˆÏÎ˚Ó° ̨õÓ˚#«˛y Ü˛Ó˚yÓ˚

çlƒ ≤Ã›ï˛ Ü˛Ó˚y •Î˚– l#ˆÏã˛Ó˚ §yÓ˚!î ò%!ê˛ fl∫yô#l ˆË˛!Ó˚ˆÏÎ˚Ó° ~ÓÇ ~Ü˛!ê˛ !lË˛≈Ó˚¢#° ˛õ!Ó˚Óï˛≈l¢#° í˛z˛õfliy˛õl Ü˛ˆÏÓ˚–

§yÓ˚!î ≠ í˛z_Ó˚òyï˛yˆÏòÓ˚ §ˆÏã˛ï˛lï˛y ˆòáyˆÏly ˆê˛!Ó°

åfl∫yô#l ˛õ!Ó˚Óï˛≈l¢#°ä

§ˆÏã˛ï˛lï˛yÓ˚ hflÏÓ˚                                                       í˛z_Ó˚òyï˛yˆÏòÓ˚ !Óï˛Ó˚î

!Ê ˛ˆÏÜ˛yˆÏÎ˚!™ ¢ï˛Ü˛Ó˚y

í˛zFã˛ 110 39.3

ÙôƒÙ 106 37.9

Ü˛Ù 64 21.8

ˆÙyê˛ 280 100

§yÓ˚î# ≠ xyMÈ˛!°Ü˛ í˛zß¨Î˚l myÓ˚y í˛z_Ó˚òyï˛yˆÏòÓ˚ ˆòáyˆÏlyÓ˚ ˆê˛!Ó° åfl∫ï˛sf ˛õ!Ó˚Óï˛≈l¢#°

xyMÈ˛!°Ü˛ í˛zß¨Î˚l                                                í˛z_Ó˚òyï˛yˆÏòÓ˚ !Óï˛Ó˚î

!Ê ˛ˆÏÜ˛yˆÏÎ˚!™ ¢ï˛Ü˛Ó˚y

í˛zFã˛ 142 57.7

ÙôƒÙ 86 30.7

Ü˛Ù 52 14.6

ˆÙyê˛ 280 100

§yÓ˚!î ≠  í˛z_Ó˚òyï˛yˆÏòÓ˚ Ùç%!Ó˚ ˛õyÌ≈Ü˛ƒ ˆòáyˆÏlyÓ˚ ˆê˛!Ó° å!lË˛≈Ó˚¢#° ˛õ!Ó˚Óï˛≈l¢#°ä

Ùç%!Ó˚Ó˚ ˛õyÌ≈Ü˛ƒ                                                    í˛z_Ó˚òyï˛yˆÏòÓ˚ !Óï˛Ó˚î

!Ê ˛ˆÏÜ˛yˆÏÎ˚!™ ¢ï˛Ü˛Ó˚y

í˛zFã˛ 78 27.9

ÙôƒÙ 134 47.9

Ü˛Ù 68 24.2

ˆÙyê˛ 280 100

xy§%l xyÙÓ˚y !Ê ˛ˆÏÜ˛yˆÏÎ˚!™ Órê˛l !ÓˆÏÓã˛ly Ü˛!Ó˚ ål#ˆÏã˛ ̂ òGÎ˚y §yÓ˚î#=!°ä Îy í˛z_Ó˚òyï˛yˆÏòÓ˚ §ˆÏã˛ï˛lï˛yñ Ùç%!Ó˚ ̨õyÌ≈Ü˛ƒ
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~ÓÇ xyMÈ˛!°Ü˛ í˛zß¨Î˚lˆÏÜ˛ Óî≈ly Ü˛ˆÏÓ˚– ˆê˛!ÓˆÏ°Ó˚ ã˛yÓ˚!ê˛ §y!Ó˚ Ó˚ˆÏÎ˚ˆÏSÈñ ≤ÃÌÙ !ï˛l!ê˛ •° ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ !ÓË˛yàñ Îy ÓyÙ

•yˆÏï˛Ó˚ Ü˛°yˆÏÙ ≤Ãò!¢≈ï˛ •Î˚ ~ÓÇ í˛yl •yˆÏï˛Ó˚ Ü˛°yÙ ≤Ã!ï˛!ê˛ !ÓË˛yˆÏà ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ §Çáƒy ˆòáyÎ˚– ˆ¢£Ï §y!Ó˚=!° •°

ˆê˛!ÓˆÏ° ≤Ãò!¢≈ï˛ §ÙhflÏ !Ê ˛ˆÏÜ˛yˆÏÎ˚!™Ó˚ ˆÙyê˛ §Çáƒy–

ï˛Ìƒ !ÓˆÏŸ’£Ïî Ü˛Ó˚yÓ˚ çlƒñ !Ê ˛ˆÏÜ˛yˆÏÎ˚!™=!°ˆÏÜ˛ ˛õ!Ó˚§Çáƒyl=!°ˆÏï˛ Ó˚*˛õyhs˝Ó˚ Ü˛Ó˚y ≤ÃˆÏÎ˚yçl Îy xÌ≈˛õ)î≈Ë˛yˆÏÓ Óƒyáƒy

Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– í˛zˆÏÕ‘áƒñ í˛zòy•Ó˚îfl∫Ó˚*˛õñ í˛z˛õˆÏÓ˚Ó˚ §yÓ˚î#ˆÏï˛ ≤Ãò!¢≈ï˛ xyMÈ˛!°Ü˛ í˛zß¨Î˚l myÓ˚y í˛z_Ó˚òyï˛yˆÏòÓ˚ Órê˛l

flõ‹TË˛yˆÏÓ ÛÛí˛zFã˛ÛÛ í˛zß¨Î˚l xMÈ˛ˆÏ°Ó˚ í˛z_Ó˚òyï˛yˆÏòÓ˚ ≤Ãyôylƒ ˆòáyÎ˚ ˆÎáyˆÏlñ ˆ¢£Ï §yÓ˚î#ˆÏï˛ Ùç%!Ó˚ ˛õyÌ≈Ü˛ƒ myÓ˚y

í˛z_Ó˚òyï˛yˆÏòÓ˚ Órê˛l !lˆÏò≈¢ Ü˛ˆÏÓ˚ ˆÎ í˛z_Ó˚òyï˛yˆÏòÓ˚ xl%˛õyï˛ ÛÛí˛zFã˛ÛÛ ~ÓÇ ÛÛ!l¡¨ÛÛ Ùç%!Ó˚ ˛õyÌ≈Ü˛ƒ ≤ÃyÎ˚ §Ùyl–

!ÓˆÏË˛!Ó˚ˆÏÎ˚ê˛ xƒyly°y•z!§§≠ Óy•zË˛y!Ó˚ˆÏÎ˚ê˛ ˛õ!Ó˚§Çáƒyl xˆÏlÜ˛ ˆÓ!¢ Ù)°ƒÓyl– ï˛yÓ˚y xy§%l xyÙÓ˚y ò%!ê˛ ˆË˛!Ó˚ˆÏÎ˚Ó°

~Ü˛§y Ï̂Ì !Ó Ï̂Óã˛ly Ü˛!Ó˚ ~ÓÇ ̂ Ë˛!Ó˚̂ ÏÎ˚Ó Ï̂°Ó˚ Ù Ï̂ôƒ §¡õÜ ≈̨ Óî≈ly Ü˛!Ó˚– ~Ùl!Ü˛ §yôyÓ˚î xl%Ùy Ï̂lÓ˚ çlƒ ò%!ê˛ ̂ Ë˛!Ó˚̂ ÏÎ˚Ó°

≤ÃˆÏÎ˚yçl– !ÓˆÏË˛!Ó˚ˆÏÎ˚ê˛ ˛õ!Ó˚§Çáƒyl !ÓˆÏŸ’£Ïî ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒylàï˛ §¡õÜ˛≈ ˆòáyÎ˚xÌ≈yÍñ ˆÎ

!ç!l§=!° ~Ü˛§ˆÏD ˆòáy ÎyÎ˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ ~Ü˛!ê˛ ˆflÀyˆÏï˛ ç° ò)£Ïî ~ÓÇ ç° ˛õyl Ü˛Ó˚y ˆ°yˆÏÜ˛Ó˚y x§%fli •GÎ˚yÓ˚ ÙˆÏôƒ ~Ü˛!ê˛ §¡õÜ˛≈ !ÓòƒÙyl–

~!ê˛ ò%!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒylàï˛ §¡õÜ˛≈≠ çˆÏ° ò)£Ïî ~ÓÇ ÎyÓ˚y ~!ê˛ ˛õyl Ü˛ˆÏÓ˚l ï˛yˆÏòÓ˚ fl∫yfliƒ–

˛õ!Ó˚§Çáƒylàï˛ §¡õÜ ≈̨ ò%!ê˛ ôyÓ˚îyÓ˚ í z̨̨ õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚≠ ̂ Ü˛y Ï̂Ë˛!Ó˚̂ ÏÎ˚¢l ~ÓÇ ̨õ!Ó˚§Çáƒylàï˛ fl∫yô#lï˛y– Covariation
ÙyˆÏl !ç!l§ ~Ü˛§yˆÏÌ ÎyÎ˚ Óy Î%_´ •Î˚– ̂ Ü˛yË˛y!Ó˚ ÙyˆÏl ~Ü˛§yˆÏÌ xy°yòy •GÎ˚yó ~Ü˛!ê˛ ̂ Ë˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ !l!ò≈‹T Ùyl §•

ˆ«˛ Ï̂e xlƒ!ê˛ Ï̂ï˛ !l!ò≈‹T Ùyl ÌyÜ˛ Ï̂ï˛ ̨õy Ï̂Ó˚– í z̨òy•Ó˚îfl∫Ó˚*˛õñ xyÎ˚ ̂ Ë˛!Ó˚̂ ÏÎ˚Ó Ï̂°Ó˚ í z̨Fã˛ï˛Ó˚ Ùyl§¡õß¨ Óƒ!_´ Ï̂òÓ˚ xyÎ%̊‹Òy°

˛õ!Ó˚Óï˛≈l¢#ˆÏ°Ó˚ í˛zFã˛ï˛Ó˚ Ùyl ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– ~Ü˛•zË˛yˆÏÓñ ÎyˆÏòÓ˚ xyÎ˚ Ü˛Ù ï˛yˆÏòÓ˚ xyÎ˚%G Ü˛Ù– ~!ê˛ §yôyÓ˚îï˛ ~Ü˛!ê˛

§Ç!«˛Æ í˛z˛õyˆÏÎ˚ Ó°y •Î˚ ̂ Î xyÎ˚ ~ÓÇ xyÎ˚% ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ñ Óy Ü˛Ë˛y!Ó˚– xyÙÓ˚y ~ê˛yG Ó°ˆÏï˛ ̨ õy!Ó˚ ̂ Î

~Ü˛çˆÏlÓ˚ xyÎ˚ çyly xyÙyˆÏòÓ˚ˆÏÜ˛ ~Ü˛çˆÏlÓ˚ §Ω˛yÓƒ xyÎ˚% ÓˆÏ°ñ Óy xyÎ˚% xyˆÏÎ˚Ó˚ í˛z˛õÓ˚ !lË˛≈Ó˚ Ü˛ˆÏÓ˚–

˛õ!Ó˚§Çáƒylàï˛ fl∫yô#lï˛y ˆÜ˛yˆÏË˛!Ó˚ˆÏÎ˚¢ˆÏlÓ˚ !Ó˛õÓ˚#ï˛– ~Ó˚ ÙyˆÏl ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ ˆÜ˛yˆÏly xƒyˆÏ§y!§ˆÏÎ˚¢l Óy

ˆÜ˛yˆÏly §¡õÜ˛≈ ̂ l•z– Î!ò ò%!ê˛ ̂ Ë˛!Ó˚ˆÏÎ˚Ó° fl∫yô#l •Î˚ñ ~Ü˛!ê˛ ̂ Ë˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ !l!ò≈‹T Ùyl §• ̂ «˛ˆÏe xlƒ ̂ Ë˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚

~Ü˛!ê˛ !Ó Ï̂¢£Ï Ùyl ÌyˆÏÜ˛ ly– xyÙÓ˚y §yôyÓ˚îï˛ ~Ü˛!ê˛ Ü˛yÓ˚ƒÜ˛yÓ˚î §¡õÜ˛≈ Óy ≤Ãï˛ƒy!¢ï˛ ̂ Ü˛yˆÏË˛!Ó˚ˆÏÎ˚¢ˆÏlÓ˚ ̨õ!Ó˚ˆÏ≤Ã!«˛ˆÏï˛

xl%Ùyl=!° Óî≈ly Ü˛!Ó˚ó Î!ò xyÙÓ˚y ¢)lƒ •y•zˆÏ˛õy!Ì!§§ ÓƒÓ•yÓ˚ Ü˛!Ó˚ñ ï˛y •° fl∫yô#lï˛y xyˆÏSÈ– ~!ê˛ xyl%¤˛y!lÜ˛

•y•zˆÏ˛õy!Ì!§§ ˛õÓ˚#«˛yÎ˚ ÓƒÓ•*ï˛ •Î˚ ~ÓÇ ≤ÃyÎ˚¢•z xl%ÙylÙ)°Ü˛ ˛õ!Ó˚§ÇáƒyˆÏl ˛õyGÎ˚y ÎyÎ˚– ò%!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ

§¡õÜ˛≈ xyˆÏSÈ !Ü˛ly ï˛y !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛ xyÙÓ˚y !Ó!Ë˛ß¨ ˆÜ˛Ô¢° ÓƒÓ•yÓ˚ Ü˛!Ó˚– !ï˛l!ê˛ ≤ÃyÌ!ÙÜ˛ •° ~Ü˛!ê˛ flÒƒyê˛yÓ˚@˝ÃyÙñ

Óy §¡õ Ï̂Ü ≈̨Ó˚ ~Ü˛!ê˛ @˝ÃyÊ˛ Óy ≤’ê˛ó ~Ü˛!ê˛ ¢ï˛yÇ¢ ̂ ê˛!Ó°ó ~ÓÇ xƒy Ï̂§y!§ Ï̂Î˚¢ Ï̂lÓ˚ ̨õ!Ó˚Ùy˛õñ Óy ̨õ!Ó˚§Çáƒylàï˛ ̨õ!Ó˚Ùy˛õ

Îy ~Ü˛!ê˛ ~Ü˛Ü˛ §Çáƒy myÓ˚y ˆÜ˛yˆÏË˛!Ó˚ˆÏÎ˚¢ˆÏlÓ˚ ˛õ!Ó˚Ùyî ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ åˆÎÙlñ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ §•àä– xyÙÓ˚y

xˆÏlÜ˛ ˛õ!Ó˚!fli!ï˛ˆÏï˛ Óy•zË˛y!Ó˚ˆÏÎ˚ê˛ Ü˛!rê˛lˆÏç!™ ˆê˛!Ó° ÓƒÓ•yÓ˚ Ü˛!Ó˚– ~!ê˛ xyÓ˚G âl#Ë)˛ï˛ xyÜ˛yˆÏÓ˚ flÒƒyê˛yÓ˚@˝ÃyˆÏÙÓ˚

ÙˆÏï˛y ~Ü˛•z ï˛Ìƒ í˛z˛õfliy˛õl Ü˛ˆÏÓ˚– flÒƒyê˛yÓ˚@˝ÃyˆÏÙÓ˚ í˛z˛õÓ˚ ~!ê˛Ó˚ ~Ü˛!ê˛ §%!Óôy •° ˆÎ ï˛Ìƒ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ˆÎ ˆÜ˛ylG hflÏˆÏÓ˚

˛õ!Ó˚Ùy˛õ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ Î!òG ÓƒÓôyl ~ÓÇ xl%˛õyˆÏï˛Ó˚ ï˛Ìƒ xÓ¢ƒ•z ˆày¤˛#Ë%˛_´ Ü˛Ó˚y í˛z!ã˛ï˛–

Óy•zˆÏË˛!Ó˚ˆÏÎ˚ê˛ Ü˛!rê˛lˆÏç!™ ˆê˛!Ó° e´§ÈüÈˆê˛Ó%ˆÏ°¢ˆÏlÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ åxÌ≈yÍñ ò%•z Óy ï˛ˆÏï˛y!ôÜ˛ ˆË˛!Ó˚ˆÏÎ˚Ó°ˆÏÜ˛

~Ü˛§yˆÏÌ ê˛ƒyÓ%ˆÏ°¢l Ü˛Ó˚yä– ~!ê˛ ÛÜ˛!rê˛lˆÏçrê˛Û Ü˛yÓ˚î ~Ü˛!ê˛ ̂ Ë˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤Ã!ï˛!ê˛ !ÓË˛yˆÏàÓ˚ ̂ Ü˛§ ~Ü˛!ê˛ ̂ §ˆÏÜ˛u˛ åÓy

x!ï˛!Ó˚_´ä ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤Ã!ï˛!ê˛ !ÓË˛yˆÏà !Óï˛Ó˚î Ü˛Ó˚y •Î˚– ˆê˛!Ó°!ê˛ ~Ü˛y!ôÜ˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ˆ◊î#ˆÏï˛ ˆÜ˛§=!°ˆÏÜ˛

Ë˛yà Ü˛ˆÏÓ˚

~Ü˛•z §ÙÎ˚ ~ÓÇ xyÙyˆÏòÓ˚ ˆòáyÎ˚ !Ü˛Ë˛yˆÏÓ ˆÜ˛§=!°ñ ~Ü˛!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ !ÓË˛yà myÓ˚yñ xlƒylƒ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚

ˆ◊î#=!°Ó˚ í˛z˛õÓ˚ Û§yÙ@˝Ã#Û •Î˚
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Raw Data and Frequency Distributions

Example of Raw Data

Case Age Gender Schooling Attitude Political Party, etc. ...

0l 21 F 14 1 Democrat

02 36 M 8 1 Republican

03 77 F 12 2 Republican

04 41 F 20 2 Independent

05 29 M 22 3 Democratic Socialist

06 45 F 12 3 Democrat

07 19 M 13 2 Missing Infonnation

08 64 M 12 3 Democrat

09 53 F 10 3 Democrat

10 44 M 21 1 Conservative

(Attitude Scoring, 1=Agree,  2=No. Opinion, 3=Disagree)

Compound Frequency Distribution:

Age Group Attitude Towards Changing the Drinking Age
Age Attitude Number of Cases

Under 30 Agree 20
Under 30 No Opinion 3
Under 30 Disagree 3

30-45 Agree 10
30-45 No Opinion 10
30-45 Disagree 5
46-60 Agree 4
46-60 No Opinion 10
46-60 Disagree 21

61 and Older Agree 3
61 and Older No Opinion 2
61 and Older Disagree 10

Subtotal 101
Missing on either variable 8

Total 109
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!ã˛e≠ ˛õyl#Î˚ áyGÎ˚yÓ˚ ÓÎ˚§ñ Ü˛Ñyã˛y àîly ˆê˛!Ó° ˛õ!Ó˚Óï˛≈l §¡õˆÏÜ˛≈ ÙˆÏlyË˛yˆÏÓÓ˚ myÓ˚y ÓÎ˚§ @˝Ã&˛õ

˛6.8  !e!Óô !ÓˆÏŸ’£Ïî≠

Ü˛álG Ü˛álG àˆÏÓ£ÏÜ˛ çylˆÏï˛ xy@˝Ã•# •ˆÏï˛ ˛õyˆÏÓ˚ ˆÎ ~Ü˛!ê˛ ï,˛ï˛#Î˚ ˛õ!Ó˚Óï˛≈l¢#° xyˆÏSÈ Îy ò%!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ

§¡õÜ˛≈ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛Ó˚ˆÏSÈ– ~•z ôÓ˚ˆÏlÓ˚ ̂ «˛ˆÏe àˆÏÓ£ÏÜ˛ˆÏÜ˛ ï,˛ï˛#Î˚˘ˆÏË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤ÃË˛yÓ !lÎ˚sfî Ü˛ˆÏÓ˚ !mË)˛!_´ §¡õÜ˛≈

˛õÓ˚#«˛y Ü˛Ó˚ˆÏï˛ •ˆÏÓ– ~!ê˛ ò%!ê˛ í˛z˛õyˆÏÎ˚ §MÈ˛y!°ï˛ •Î˚– ~Ü˛!ê˛ ï,˛ï˛#Î˚˘ˆÏË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤ÃË˛yÓ !lÎ˚sfˆÏîÓ˚ ~Ü˛!ê˛ í˛z˛õyÎ˚ •°

xyÇ!¢Ü˛ ̂ ê˛!Ó° ≤Ã›ï˛ Ü˛Ó˚y ~ÓÇ !mÈüÈˆË˛!Ó˚ˆÏÎ˚Ó° §¡õÜ˛≈ ̨ õÓ˚#«˛y Ü˛Ó˚yñ ~ÓÇ ï,˛ï˛#Î˚˘ˆÏË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤ÃË˛yÓ=!° Ù)°ƒyÎ˚l

Ü˛Ó˚yÓ˚ !mï˛#Î˚ ̨õk˛!ï˛ •° xyÇ!¢Ü˛ ̨õyÓ˚flõ!Ó˚Ü˛ §¡õ Ï̂Ü ≈̨Ó˚ §•à ï%̨ °ly Ü˛Ó˚y– ã˛° ~Ü˛!ê˛ í z̨òy•Ó˚î !ò•z– í z̨̨ õ Ï̂Ó˚Ó˚ §yÓ˚î# Ï̂ï˛ñ

àˆÏÓ£ÏÜ˛ Î!ò !mË)˛!_´ §¡õˆÏÜ˛≈Ó˚ í˛z˛õÓ˚ xyMÈ˛!°Ü˛ í˛zß¨Î˚ˆÏlÓ˚ ≤ÃË˛yÓ xyˆÏSÈ !Ü˛ly ï˛y ˛õÓ˚#«˛y Ü˛Ó˚ˆÏï˛ ã˛ylñ !ï˛!l xy•zˆÏlÓ˚

§ˆÏã˛ï˛lï˛y ~ÓÇ í˛zFã˛ñ ÙyV˛y!Ó˚ ~ÓÇ !l¡¨ xyMÈ˛!°Ü˛ í˛zß¨Î˚ˆÏlÓ˚ çlƒ Ùç%!Ó˚ ˛õyÌ≈Ü˛ƒ §¡õ!Ü˛≈ï˛ ï˛Ìƒ ≤Ãòyl Ü˛ˆÏÓ˚ !ï˛l!ê˛

xyÇ!¢Ü˛ ˆê˛!Ó° ≤Ã›ï˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–

RAW COUNT TABLE (A)

AGE GROUP (B)

Attitude (b) Under 30 30-45 46-60 61 and older Total (c)

Agree 20 10 4 3 37

No Opinion 3(d) 10 10 2 25

Discharge 3 5 21 10 39

Total (c) 26 25 35 15 10

Missing Cases (f) = 8

THE PARTS OF THE TABLE
(a) Give each table a title, which names variables and provides background information.
(b) Label the raw and column variable and give a name to each of the variable categories.
(c) Include the totals of the columns and rows. These are called tlhe marginals. They equal

the univariate frequency distribution for the variable.
(d) Each number or place that corresponds to the intersection of a category for each  variable

is a cell of a table.
(e) The numbers with the labeled variable categories and the totals are called the body of

a table.
(f) If there is missing information (cases in which a respondent refused to answer, ended

interview, said, "don't know," etc.), report the number of missing cases near the table to
account for all original cases
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§yÓ˚î#≠ xyMÈ˛!°Ü˛ í˛zß¨Î˚l = í˛zFã˛ åN = 142ä

xy•zl §¡õˆÏÜ˛≈ §ˆÏã˛ï˛lï˛y                                             Ùç%!Ó˚ ˛õyÌ≈Ü˛ƒ ˆÙyê˛

í˛zFã˛ ÙyV˛y!Ó˚ !l¡¨

í˛zFã˛ 7 10 3 20È

-21.9 -21.8 -9.3
ÙôƒÙ 13 26 9 48È

-40.6 -33.3 -28.1
!l¡¨ 12 42 20 74

-37.5 -53.8 -62.5

ˆÙyê˛ 32 78 32 142

§yÓ˚î#≠ xyMÈ˛!°Ü˛ í˛zß¨Î˚l = í˛zFã˛ åN = 86ä

xy•zl §¡õˆÏÜ˛≈ §ˆÏã˛ï˛lï˛y                                          Ùç%!Ó˚ ˛õyÌ≈Ü˛ƒ ˆÙyê˛

í z̨Fã˛ ÙôƒÙ !l¡¨

í˛zFã˛ 8 11 4 23

-34.4 -25.6 -19

ÙôƒÙ 9 17 8 34

-40.9 -39.5 -38.1

!l¡¨ 5 15 9 29

-34.9 -34.9 -42.9

ˆÙyê˛ 22 43 21 86

§yÓ˚î# ≠ xyMÈ˛!°Ü˛ í˛zß¨Î˚l = í˛zFã˛  åN = 52ä

xy•zl §¡õˆÏÜ˛≈ §ˆÏã˛ï˛lï˛y                                                      Ùç%!Ó˚ ˛õyÌ≈Ü˛ƒ ˆÙyê˛

í z̨Fã˛ ÙôƒÙ !l¡¨

í˛zFã˛ 14 7 7 28
-58.3 -53.8 -46.7

ÙôƒÙ 8 4 6 18
-33.3 -30.8 -40

!l¡¨ 2 2 2 6
-8.3 -15.4 -13.3

ˆÙyê˛ 24 3 15 52
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~•z !ï˛l!ê˛ xyÇ!¢Ü˛ §yÓ˚î# ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ñ àˆÏÓ£ÏÜ˛ Î!ò á%ÑˆÏç ˛õyl ˆÎ !mË˛D# §¡õÜ˛≈=!° Ë˛y° Ó˚yˆÏá lyñ ï˛ˆÏÓ !ï˛!l

xl%Ùyl Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l ˆÎ ~!ê˛ ï,˛ï˛#Î˚ ˛õ!Ó˚Óï˛≈l¢#°ñ xyMÈ˛!°Ü˛ í˛zß¨Î˚l Îy !mÈüÈË˛!DÜ˛ §¡õÜ˛≈ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛Ó˚ˆÏSÈ–

í˛zFã˛ï˛Ó˚ xyMÈ˛!°Ü˛ í˛zß¨Î˚ˆÏlÓ˚ çlƒ xyÇ!¢Ü˛ §yÓ˚î#ˆÏï˛ñ í˛zFã˛ Ùç%!Ó˚Ó˚ ˛õyÌ≈Ü˛ƒ í˛z˛õ°!∏˛ Ü˛Ó˚y ˆ°yˆÏÜ˛Ó˚ xl%˛õyï˛ ï˛yÓ˚y•z

ÎyÓ˚y ~•z xy•zl §¡õˆÏÜ˛≈ í˛zFã˛ hflÏˆÏÓ˚Ó˚ §ˆÏã˛ï˛lï˛y Ó˚ˆÏÎ˚ˆÏSÈ– xl%Ó˚*˛õ ≤ÃÓîï˛y xÓ!¢‹T ò%!ê˛ xyÇ!¢Ü˛ ˆê˛!Ó° °«˛ƒ Ü˛Ó˚y

ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ÎyÓ˚ xÌ≈ xyMÈ˛!°Ü˛ í˛zß¨Î˚l Ùç%!Ó˚ ˛õyÌ≈Ü˛ƒ ~ÓÇ xy•zl §¡õˆÏÜ˛≈ §ˆÏã˛ï˛lï˛yÓ˚ ÙˆÏôƒ !mÙ%á# §¡õÜ˛≈ˆÏÜ˛

≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ ly–

˛6.9  Ó‡ã˛°Ü˛#Î˚ !ÓˆÏŸ’£Ïî

Îál ~Ü˛çl àˆÏÓ£ÏÜ˛ !ï˛l Óy ï˛ˆÏï˛y!ôÜ˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ˆÎÔÌ ≤ÃË˛yÓ Ù)°ƒyÎ˚l Ü˛Ó˚ˆÏï˛ xy@˝Ã•# •lñ ï˛ál !ï˛!l

Ùy!Œê˛ˆÏË˛!Ó˚ˆÏÎ˚ê˛ !ÓˆÏŸ’£ÏˆÏîÓ˚ ˆÜ˛Ô¢° ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚l– Ùy!Œê˛ˆÏË˛!Ó˚ˆÏÎ˚ê˛ !ÓˆÏŸ’£ÏˆÏîÓ˚ çlƒ ÓƒÓ•*ï˛ §ÓˆÏã˛ˆÏÎ˚ §yôyÓ˚î

˛õ!Ó˚§Çáƒylàï˛ ˆÜ˛Ô¢° •° !Ó˚ˆÏ@˝Ã¢l !ÓˆÏŸ’£Ïî– Ùy!Œê˛ˆÏË˛!Ó˚ˆÏÎ˚Ó° !ÓˆÏŸ’£ÏˆÏîÓ˚ ≤ÃÌÙ ôyˆÏ˛õñ àˆÏÓ£ÏÜ˛ˆÏÜ˛

˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ =Ó˚&c˛õ)î≈ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ÌyÜ˛y ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ˆ˛õˆÏï˛ •ˆÏÓ– ~•z

ˆË˛!Ó˚ˆÏÎ˚Ó°=!° !Ó˚ˆÏ@˝Ã¢l !ÓˆÏŸ’£ÏˆÏî Ó˚yáy •Î˚– ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ~ÓÇ !Ó˚ˆÏ@˝Ã¢l !ÓˆÏŸ’£Ïî ≤ÃˆÏÎ˚yˆÏàÓ˚ ~Ü˛!ê˛ =Ó˚&c˛õ)î≈

!Ó£ÏÎ˚ •° ˆí˛ê˛y xÓ¢ƒ•z xl%˛õyï˛ Óy ÓƒÓôyl hflÏˆÏÓ˚ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y í˛z!ã˛ï˛– xyˆÏÓ˚Ü˛!ê˛ !Ó£ÏÎ˚ ~Ü˛çl àˆÏÓ£ÏÜ˛ˆÏÜ˛ ÙˆÏl

Ó˚yáˆÏï˛ •ˆÏÓ ˆÎ ~•z ò%!ê˛ ˛õ!Ó˚§Çáƒyl ˆÜ˛Ô¢° !l!ò≈‹T xl%ÙyˆÏlÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚– xï˛~Óñ ~•z ˆÜ˛Ô¢°=!° ≤ÃˆÏÎ˚yà

Ü˛Ó˚yÓ˚ xyˆÏàñ àˆÏÓ£ÏÜ˛ˆÏÜ˛ ˆòáˆÏï˛ •ˆÏÓ ˆÎ ï˛yÓ˚ myÓ˚y !lÓ≈y!ã˛ï˛ lÙ%ly ˆ§•z ¢ï˛≈=!° ˛õ)Ó˚î Ü˛ˆÏÓ˚ !Ü˛ly– Ùy!Œê˛˛õ°

!Ó˚ˆÏ@˝Ã¢ˆÏlÓ˚ Óí˛¸ §%!Óôy •° ~Ü˛y!ôÜ˛ Ü˛rˆÏrê˛y° ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ åˆÎÙlñ !ÓÜ˛“ Óƒyáƒyä ~Ü˛•z §yˆÏÌ §yÙO§ƒ Ü˛Ó˚yÓ˚

«˛Ùï˛y– ¢ï˛yÇ¢ ˆê˛!ÓˆÏ°Ó˚ §yˆÏÌñ xy˛õ!l á%Ó Ü˛Ù•z ~Ü˛ §ÙˆÏÎ˚ ~Ü˛y!ôÜ˛ !lÎ˚sfî ˆË˛!Ó˚ˆÏÎ˚Ó° ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–

~SÈyí˛¸yGñ ~Ü˛y!ôÜ˛ !Ó˚ˆÏ@˝Ã¢l Óƒy˛õÜ˛Ë˛yˆÏÓ ÓƒÓ•*ï˛ •Î˚ ~ÓÇ àˆÏÓ£Ïîy ≤Ã!ï˛ˆÏÓòl Óy !lÓ¶˛ ˛õí˛¸yÓ˚ §ÙÎ˚ xy˛õ!l ~!ê˛Ó˚

§¡ø%á#l •ˆÏï˛ ̨õyˆÏÓ˚l– ~Ü˛y!ôÜ˛ !Ó˚ˆÏ@˝Ã¢l Ê˛°yÊ˛° ̨õyë˛Ü˛ˆÏÜ˛ ò%!ê˛ !ç!l§ ÓˆÏ°– ≤ÃÌÙï˛ñ ~!ê˛ !lË˛≈Ó˚¢#° ̂ Ë˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚

í z̨̨ õÓ˚ fl∫yô#l ~ÓÇ !lÎ˚sfî ̂ Ë˛!Ó˚̂ ÏÎ˚Ó Ï̂°Ó˚ ̂ § Ï̂ê˛Ó˚ §yÙ!@˝ÃÜ˛ Ë˛!Ó£Ïƒmyî#Ù)°Ü˛ ¢!_´ Ó Ï̂°– ~Ü˛!ê˛ ̨õ!Ó˚§Çáƒylñ RÈüÈsquared

åR2äñ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ~Ü˛!ê˛ ˆ§ê˛ !lË˛≈Ó˚¢#° ˆË˛!Ó˚ˆÏÎ˚Ó°ˆÏÜ˛ Ü˛ï˛ê˛y Ë˛yˆÏ°yË˛yˆÏÓ ÛÓƒyáƒy Ü˛ˆÏÓ˚Û ï˛y xyÙyˆÏòÓ˚ ÓˆÏ°–

~áyˆÏl Óƒyáƒy Ü˛Ó˚yÓ˚ xÌ≈ •° fl∫yô#l ̂ Ë˛!Ó˚ˆÏÎ˚Ó° §¡õˆÏÜ˛≈ ï˛ˆÏÌƒÓ˚ !Ë˛!_ˆÏï˛ !lË˛≈Ó˚¢#° ̨õ!Ó˚Óï˛≈l¢#° ̂ flÒyˆÏÓ˚Ó˚ ̨õ)Ó≈yË˛y§

ˆòGÎ˚yÓ˚ §ÙÎ˚ Ü˛Ù e&!ê˛ Ü˛Ó˚y– ˆÓ¢ Ü˛ˆÏÎ˚Ü˛!ê˛ ˆË˛!Ó˚ˆÏÎ˚Ó° §• ~Ü˛!ê˛ Ë˛y° ÙˆÏí˛° !lË˛≈Ó˚¢#° ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ~Ü˛!ê˛ Óí˛¸

¢ï˛yÇ¢ ˛õ!Ó˚Óï˛≈ˆÏlÓ˚ çlƒ òyÎ˚# Óy Óƒyáƒy Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ 0.50 ~Ó˚ ~Ü˛!ê˛ R2 ~Ó˚ xÌ≈ •° fl∫yô#l

~ÓÇ !lÎ˚sfî ̂ Ë˛!Ó˚ˆÏÎ˚Ó° çyly !lË˛≈Ó˚¢#° ̂ Ë˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ Ë˛!Ó£Ïƒmyî# Ü˛Ó˚yÓ˚ ÎÌyÌ≈ï˛y 50 ¢ï˛yÇ¢ myÓ˚y í˛zß¨ï˛ Ü˛ˆÏÓ˚ ~ÓÇ

xy˛õ!l ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ §yˆÏÌ !lË˛≈Ó˚¢#° ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ˛õ)Ó≈yË˛y§ !òˆÏï˛ ~Ü˛ÈüÈxˆÏô≈Ü˛ Ë%˛° Ü˛Ó˚ˆÏÓl–

˛6.10  fl∫yô#l ~ÓÇ !lÎ˚sfî ˆË˛!Ó˚ˆÏÎ˚Ó° §¡õˆÏÜ˛≈ çyly •ˆÏÓ ly–

!mï˛#Î˚ï˛ñ ~Ü˛y!ôÜ˛ !Ó˚ˆÏ@˝Ã¢l Ê˛°yÊ˛° !lË˛≈Ó˚¢#° ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ í˛z˛õÓ˚ ≤Ã!ï˛!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤ÃË˛yˆÏÓÓ˚ !òÜ˛ G xyÜ˛yÓ˚

ˆòÎ˚– ≤ÃË˛yÓ ~Ü˛!ê˛ §Çáƒy§)ã˛Ü˛ Ùyl §ˆÏD x!ÓÜ˛° ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚É Ùyl Îï˛ ˆÓ!¢ •ˆÏÓñ !lË˛≈Ó˚¢#° ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚

˛õ)Ó≈yË˛y§ ˆòGÎ˚yÓ˚ ˆ«˛ˆÏe ~Ü˛!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤ÃË˛yÓ ï˛ï˛ ˆÓ!¢ •ˆÏÓ– ≤ÃË˛yˆÏÓÓ˚ !ã˛•´ å•z!ï˛Óyã˛Ü˛ Óy ˆl!ï˛Óyã˛Ü˛ä

xy˛õlyˆÏÜ˛ !lË˛≈Ó˚¢#° ˛õ!Ó˚Óï˛≈l¢#ˆÏ°Ó˚ í˛z˛õÓ˚ ≤ÃË˛yˆÏÓÓ˚ !òÜ˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ xy˛õ!l ˆòáˆÏï˛ ˛õyˆÏFSÈl

!Ü˛Ë˛yˆÏÓ ˛õÑyã˛!ê˛ fl∫yô#l Óy !lÎ˚sfî ˆË˛!Ó˚ˆÏÎ˚Ó° ~Ü˛•z §yˆÏÌ ~Ü˛!ê˛ !lË˛≈Ó˚¢#° ˆË˛!Ó˚ˆÏÎ˚Ó°ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ ~ÓÇ §ÙhflÏ
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ˆË˛!Ó˚ˆÏÎ˚Ó° ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ ≤ÃË˛yˆÏÓÓ˚ çlƒ !lÎ˚sfî Ü˛ˆÏÓ˚–~!ê˛ ï˛_¥=!° ˛õÓ˚#«˛y Ü˛Ó˚yÓ˚ çlƒ !ÓˆÏ¢£ÏË˛yˆÏÓ Ù)°ƒÓyl Îy

ÓˆÏ° ˆÎ ~Ü˛y!ôÜ˛ fl∫yô#l ˆË˛!Ó˚ˆÏÎ˚Ó° ~Ü˛!ê˛ !lË˛≈Ó˚¢#° ˛õ!Ó˚Óï˛≈l¢#° §,!‹T Ü˛ˆÏÓ˚–

˛6.11   Óî≈lyÙ)°Ü˛ ˛õ!Ó˚§ÇáƒyˆÏlÓ˚ ≤Ãôyl ≤ÃÜ˛yˆÏÓ˚Ó˚ §yÓ˚yÇ¢

Type of TechniqueStatistical Technique Purpose

Univariate Frequency distribution, Decribe one variable.
measures of central tendency,
standard deviation, z-score.

Bivariate Corelation, percentage table, Describe a rfelationship or the
association chi-square between two
variables

Multivariate Elaboration paradigm, multiple Describe relationships among
several

regression variables, or see how several
independent variables have an
effect on a dependent variable.

≤ÃÜ˛“ !Ü˛⁄

~Ü˛!ê˛ ≤ÃÜ˛“ !ÓŸª §¡õˆÏÜ˛≈ ~Ü˛!ê˛ ≤ÃŸ¿ !•§yˆÏÓ ÷Ó˚& •Î˚ Îy ˛õÓ˚#«˛y Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛ ï˛ˆÏ_¥Ó˚ !Ë˛!_ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

xy˛õ!l ~Ü˛!ê˛ ≤ÃÜ˛“ˆÏÜ˛ Ú~Ü˛!ê˛ !¢!«˛ï˛ ≤ÃÜ˛“Û !•§yˆÏÓ Ë˛yÓˆÏï˛ ˛õyˆÏÓ˚l– ˆÎ ˆÜ˛yˆÏly §ÙÎ˚ xy˛õ!l §Ùyç ˛õÎ≈ˆÏÓ«˛î

Ü˛ˆÏÓ˚lñ xy˛õ!l §¡õˆÏÜ˛≈Ó˚ §¶˛yl Ü˛ˆÏÓ˚l ~ÓÇ xy˛õ!l Îy ˆòáˆÏSÈl ï˛y ˆÓyV˛yÓ˚ ˆã˛‹Ty Ü˛ˆÏÓ˚l– ≤ÃÜ˛“ •° ≤Ãò_ §¡õÜ˛≈

Ü˛#Ë˛yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚ ˆ§ §¡õˆÏÜ˛≈ xy˛õlyÓ˚ ôyÓ˚îy=!° flõ‹T Ü˛Ó˚yÓ˚ ~Ü˛!ê˛ í˛z˛õyÎ˚– ï˛yÓ˚y xy˛õlyˆÏÜ˛ xy˛õlyÓ˚ !¢!«˛ï˛

≤ÃÜ˛“=!° Ü˛ˆÏë˛yÓ˚Ë˛yˆÏÓ ˛õÓ˚#«˛y Ü˛Ó˚yÓ˚ xl%Ù!ï˛ ˆòÎ˚–

àˆÏÓ£Ïîy Ü˛Ó˚yÓ˚ §ÙÎ˚ñ xy˛õ!l xôƒÎ˚lÓ˚ï˛ ˆË˛!Ó˚ˆÏÎ˚Ó°=!°Ó˚ ÙˆÏôƒ ˆÜ˛ylG §¡õÜ˛≈ ˆl•z ÓˆÏ° ôˆÏÓ˚ !lˆÏÎ˚ ÷Ó˚&

Ü˛ˆÏÓ˚l– xy˛õ!l ~•z ≤ÃÜ˛“!ê˛ˆÏÜ˛ Ë%˛° ≤ÃÙyî Ü˛Ó˚ˆÏï˛ ã˛y•zˆÏSÈlñ ~ÓÇ xy˛õ!l ˛õ!Ó˚§Çáƒylàï˛ ˛õÓ˚#«˛y=!° ÓƒÓ•yÓ˚

Ü˛ˆÏÓ˚l ˆÎ §Ω˛yÓly!ê˛ âê˛lye´ˆÏÙ âˆÏê˛ˆÏSÈ–

Ü˛“ly Ü˛Ó˚&l ˆÎ xy˛õ!l Îál ~Ü˛!ê˛ §¡±òyˆÏÎ˚Ó˚ §Ë˛yÎ˚ í˛z˛õ!fliï˛ˆÏòÓ˚ çlƒ !¢÷ ÎˆÏbÓ˚ ≤ÃhflÏyÓ ˆòlñ ï˛ál xyÓ˚G

ˆÓ!¢ ˆ°yÜ˛ •zˆÏË˛ˆÏrê˛Ó˚ çlƒ í˛z˛õ!fliï˛ •Î˚– xy˛õ!l •Î˚ˆÏï˛y Ë˛yÓˆÏSÈl §%ˆÏÎyà ï˛yˆÏòÓ˚ ÓyFã˛yˆÏòÓ˚ xylyÓ˚ çlƒ ~ÓÇ

ï˛yˆÏòÓ˚ ˆòáyÓ˚ çlƒ ˆÜ˛í˛z ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ ÎyˆÏï˛ xyÓ˚G ˆ°yÜ˛ xy§ˆÏï˛ ˛õyˆÏÓ˚– xy˛õlyÓ˚ ˛õÓ˚Óï˛≈# Ü˛!Ùí˛z!l!ê˛ !Ù!ê˛ÇÈüÈ~

ã˛y•z”˛ ˆÜ˛Î˚yÓ˚ ˆòGÎ˚y ÷Ó˚& Ü˛Ó˚yÓ˚ çlƒ ~!ê˛ xy˛õlyÓ˚ ˛õˆÏ«˛ ÎˆÏÌ‹T •ˆÏï˛ ˛õyˆÏÓ˚ñ !Ü˛v •Î˚ˆÏï˛y í˛z˛õ!fli!ï˛Ó˚ ˛õ!Ó˚Óï˛≈l!ê˛
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~ˆÏ°yˆÏÙˆÏ°y §%ˆÏÎyˆÏà âˆÏê˛ˆÏSÈ– •ˆÏï˛ ̨ õyˆÏÓ˚ ̂ Î ̨ õ!Ó˚Óï˛≈l!ê˛ â!ê˛ˆÏÎ˚ˆÏSÈ ï˛y •° xy˛õ!l ÷e´ÓyˆÏÓ˚Ó˚ ̨ õ!Ó˚ÓˆÏï˛≈ ̂ §yÙÓyˆÏÓ˚

!Ù!ê˛Ç Ü˛ˆÏÓ˚!SÈˆÏ°l ~ÓÇ §ÙÎ˚!ê˛ ˆ°yˆÏÜ˛ˆÏòÓ˚ çlƒ xyÓ˚G Ë˛y° Ü˛yç Ü˛ˆÏÓ˚!SÈ°– •ˆÏï˛ ˛õyˆÏÓ˚ xy˛õlyÓ˚ ˆ¢£Ï !Ù!ê˛Ç

fliyl#Î˚ fl%ÒˆÏ° ~Ü˛!ê˛ •zˆÏË˛ˆÏrê˛Ó˚ §yˆÏÌ !ÓˆÏÓ˚yô˛õ)î≈– •Î˚ˆÏï˛y Ó,!‹T •!FSÈ°– •Î˚ˆÏï˛y ÓyÓyÈüÈÙy !§k˛yhs˝ !lˆÏÎ˚ˆÏSÈ ̂ Î xyçˆÏÜ˛Ó˚

Ó˚yï˛!ê˛ xlƒylƒ Ó˚yˆÏï˛Ó˚ ˆã˛ˆÏÎ˚ Ë˛y° !SÈ°– xy˛õ!l xy˛õlyÓ˚ ≤ÃÜ˛“ ˛õÓ˚#«˛y ly Ü˛Ó˚y ˛õÎ≈hs˝ ã˛y•z”˛ ˆÜ˛Î˚yÓ˚ Ó!ô≈ï˛

ˆË˛yê˛yÓ˚ˆÏòÓ˚ ã˛y!°ï˛ Ü˛ˆÏÓ˚ˆÏSÈ !Ü˛ly ï˛y xy˛õ!l çylˆÏï˛ ˛õyÓ˚ˆÏÓl ly–

ˆÎˆÏÜ˛yˆÏly ≤Ãò_ ≤ÃÜ˛“Ù)°Ü˛ ˛õÓ˚#«˛yÎ˚ñ ò%!ê˛ ≤ÃÜ˛“ Ó˚ˆÏÎ˚ˆÏSÈ≠

  1É ¢)lƒ ≤ÃÜ˛“

  2É !ÓÜ˛“ ≤ÃÜ˛“

 ¢)lƒ ≤ÃÜ˛“

ly° ≤ÃÜ˛“ åày!î!ï˛Ü˛Ë˛yˆÏÓ HO !•§yˆÏÓ ≤ÃÜ˛y¢ Ü˛Ó˚yä §Ω˛yÓlyÓ˚ ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚ ˆÎ xy˛õ!l ˆÎ çl§ÇáƒyÓ˚

!Ó£ÏˆÏÎ˚ xy@˝Ã•# ï˛yˆÏòÓ˚ ÙˆÏôƒ ˆÜ˛yl í˛zˆÏÕ‘áˆÏÎyàƒ ˛õyÌ≈Ü˛ƒ ˆl•z– ly° ≤ÃÜ˛“ Î%!_´ ˆòÎ˚ ˆÎ ˆÜ˛yˆÏly ˛õyÌ≈Ü˛ƒ e&!ê˛ Óy

§%ˆÏÎyˆÏàÓ˚ Ü˛yÓ˚ˆÏî •ˆÏÎ˚ˆÏSÈñ xÌÓy ò%!ê˛ @˝Ã&˛õ ~Ü˛•z– ~Ó˚ ÙyˆÏl •° ˆÎ xy˛õ!l ã˛y•z”˛ ˆÜ˛Î˚yÓ˚ xÊ˛yÓ˚ Ü˛ˆÏÓ˚l Óy ly

Ü˛ˆÏÓ˚l xy˛õlyÓ˚ •zˆÏË˛ˆÏrê˛ ˆË˛yê˛yÓ˚ˆÏòÓ˚ ÙˆÏôƒ ˆÜ˛yl ˛õyÌ≈Ü˛ƒ ˆl•z– ˆÎ ˆÜ˛yˆÏly ˛õ!Ó˚Óï˛≈l •Î˚ ~ˆÏ°yˆÏÙˆÏ°y Óy xlƒ

ˆÜ˛yˆÏly Ê˛ƒyQˆÏÓ˚Ó˚ §yˆÏÌ Î%_´–

 !ÓÜ˛“ ≤ÃÜ˛“

!ÓÜ˛“ ≤ÃÜ˛“ åày!î!ï˛Ü˛Ë˛yˆÏÓ Ha !•§yˆÏÓ ≤ÃÜ˛y¢ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈä xy˛õlyÓ˚ xl%ÙyˆÏlÓ˚ ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚ ˆÎ •hflÏˆÏ«˛˛õ

~Ü˛!ê˛ ˛õyÌ≈Ü˛ƒ Ü˛ˆÏÓ˚ˆÏSÈ– !ÓÜ˛“ ≤ÃÜ˛“ •° fl∫yô#l ˛õ!Ó˚Óï˛≈l¢#° Ü˛#Ë˛yˆÏÓ !lË˛≈Ó˚¢#° ˛õ!Ó˚Óï˛≈l¢#°ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚

ˆ§ §¡õˆÏÜ˛≈ xy˛õlyÓ˚ ≤Ãï˛ƒy¢y– ̂ ï˛yÙyÓ˚ !ÓÜ˛“ ≤ÃÜ˛“ •° ̂ Î Îál !¢÷ ÎˆÏbÓ˚ ≤ÃhflÏyÓ ̂ òGÎ˚y •Î˚ ï˛ál xyÓ˚G ̂ Ó!¢

ˆ°yÜ˛ §¡±òyˆÏÎ˚Ó˚ §Ë˛yÎ˚ ˆÎyà ˆòÎ˚ ly° ≤ÃÜ˛“ •° xy˛õlyÓ˚ xl%ÙyˆÏlÓ˚ í˛z˛õÓ˚ ~Ü˛!ê˛ ˆã˛Ü˛– ~!ê˛ ~Ùl §Ω˛yÓlyÓ˚

≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚ ˆÎñ •hflÏˆÏ«˛ˆÏ˛õÓ˚ ˛õˆÏÓ˚Gñ ˆÎ ò°!ê˛ •hflÏˆÏ«˛˛õ ˆ˛õˆÏÎ˚ˆÏSÈ ~ÓÇ ˆÎ ò°!ê˛ Ü˛ˆÏÓ˚!l ï˛yˆÏòÓ˚ ÙˆÏôƒ ˆÜ˛yl

˛õyÌ≈Ü˛ƒ ˆl•z–

 ly° ~ÓÇ !ÓÜ˛“ ≤ÃÜ˛“ ~•z Ùï˛ àë˛l Ü˛Ó˚y •Î˚≠

HO≠ ˆÎ ò°!ê˛ •hflÏˆÏ«˛˛õ ˆ˛õˆÏÎ˚ˆÏSÈ ~ÓÇ ˆÎ!ê˛ ˛õyÎ˚!l ï˛yˆÏòÓ˚ ÙˆÏôƒ ˆÜ˛yl ˛õyÌ≈Ü˛ƒ ˆl•z–

•y≠ ˆÎ @˝Ã&˛õ!ê˛ •hflÏˆÏ«˛˛õ ˆ˛õˆÏÎ˚ˆÏSÈ ~ÓÇ ˆÎ!ê˛ ˛õyÎ˚!l ï˛yÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ Ó˚ˆÏÎ˚ˆÏSÈ ~ÓÇ ˛õyÌ≈Ü˛ƒ!ê˛ fl∫yô#l ˛õ!Ó˚Óï˛≈l¢#°

å•hflÏˆÏ«˛˛õä ~Ó˚ Ü˛yÓ˚ˆÏî–

~áyˆÏl xyˆÏÓ˚Ü˛!ê˛ í˛zòy•Ó˚î≠

HO ≠ M1 = M2 å¢)lƒ ≤ÃÜ˛“ •° ˆÎ ≤ÃÌÙ àí˛¸ !mï˛#Î˚!ê˛Ó˚ §Ùyl–ä

Ha ≠ M1= M2 å!ÓÜ˛“ ≤ÃÜ˛“ •° ˆÎ ≤ÃÌÙ àí˛¸ !mï˛#Î˚!ê˛Ó˚ §Ùyl lÎ˚–ä

≤ÃÌÙ §Ù#Ü˛Ó˚î!ê˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚ ˆÎ ≤ÃÌÙ ˆày¤˛#Ó˚ àí˛¸ !mï˛#Î˚ ˆày¤˛#Ó˚ àí˛¸ !•§yˆÏÓ ~Ü˛•zó ò°=ˆÏ°yÓ˚ ÙˆÏôƒ ˆÜ˛yl

˛õyÌ≈Ü˛ƒ ˆl•z– ~!ê˛ ¢)lƒ ≤ÃÜ˛“– !mï˛#Î˚!ê˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚ ˆÎ ≤ÃÌÙ @˝Ã&ˆÏ˛õÓ˚ àí˛¸ !mï˛#Î˚ @˝Ã&ˆÏ˛õÓ˚ àí˛¸ ˆÌˆÏÜ˛ xy°yòy– ~!ê˛

!ÓÜ˛“ ≤ÃÜ˛“–
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x!lˆÏò≈!¢Ü˛ !ÓÜ˛“ ≤ÃÜ˛“

~Ü˛!ê˛ ˛õyÌ≈Ü˛ƒ xyˆÏSÈ í˛zˆÏÕ‘á Ü˛ˆÏÓ˚ ~•z !ÓÜ˛“ ≤ÃÜ˛“!ê˛ˆÏÜ˛ ~Ü˛!ê˛ x!lˆÏò≈!¢Ü˛ !ÓÜ˛“ ≤ÃÜ˛“ Ü˛ˆÏÓ˚ ˆï˛yˆÏ°– ~•z ˆ«˛ˆÏe

≤ÃÜ˛“ •° ˆÎ ~Ü˛!ê˛ ˛õyÌ≈Ü˛ƒ xyˆÏSÈñ ï˛ˆÏÓ !òÜ˛!ê˛ !l!ò≈‹T Ü˛Ó˚y ˆl•z– ~Ü˛!ê˛ í˛zòy•Ó˚î •ˆÏÓ Ú!˛õï˛yÈüÈÙyï˛yÓ˚ ÓƒhflÏï˛y

!¢÷Ó˚ xyã˛Ó˚îˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚–Û ~•z ≤ÃÜ˛“!ê˛ !˛õï˛yÙyï˛yÓ˚ §¡õ,_´ï˛y !¢÷Ó˚ xyã˛Ó˚îˆÏÜ˛ í˛zß¨ï˛ Ü˛Ó˚ˆÏÓ Óy §hs˝yˆÏlÓ˚

xyã˛Ó˚îˆÏÜ˛ xyÓ˚G áyÓ˚y˛õ Ü˛Ó˚ˆÏÓ !Ü˛ly ˆ§ §¡õˆÏÜ˛≈ ≤ÃÜ˛“ Ü˛ˆÏÓ˚ lyñ ï˛ˆÏÓ ~!ê˛ òy!Ó Ü˛ˆÏÓ˚ ˆÎ ~Ü˛!ê˛ ˛õyÌ≈Ü˛ƒ ÌyÜ˛ˆÏÓ–

!òÜ˛!lˆÏò≈¢Ü˛ !ÓÜ˛“ ≤ÃÜ˛“

 ~Ü˛!ê˛ !òÜ˛!lˆÏò≈¢Ü˛ !ÓÜ˛“ ≤ÃÜ˛“ xyÓ˚G ~Ü˛ ôy˛õ ~!àˆÏÎ˚ ÎyÎ˚– Î!ò ≤ÃÙyî Óy xy˛õlyÓ˚ x!Ë˛K˛ï˛y xy˛õlyˆÏÜ˛

§¡õˆÏÜ˛≈Ó˚ !òˆÏÜ˛ xyd!ÓŸªy§# Ü˛ˆÏÓ˚ ˆï˛yˆÏ°ñ ï˛y•ˆÏ° xy˛õ!l ~!ê˛ˆÏÜ˛ ~Ü˛!ê˛ xl%ÙyˆÏl xhs˝Ë%˛≈_´ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l– Ú!¢÷

Îb ≤Ãòyl Ü˛Ó˚y í˛z˛õ!fli!ï˛Ó˚ í˛zß¨!ï˛ Ü˛ˆÏÓ˚Û ~Ü˛!ê˛ !òÜ˛!lˆÏò≈¢Ü˛ ≤ÃÜ˛“ñ ˆÎÙl Ú!˛õï˛yÈüÈÙyï˛yÓ˚ ÓƒhflÏï˛y !¢÷Ó˚ xyã˛Ó˚îˆÏÜ˛

í˛zß¨ï˛ Ü˛ˆÏÓ˚–Û

í˛z˛õyÎ˚ !ÓˆÏÓã˛ly

 ˆÎÙl!ê˛ xyÙÓ˚y xyˆÏà xyˆÏ°yã˛ly Ü˛ˆÏÓ˚!SÈñ ~Ü˛!ê˛ ˆí˛ê˛yˆÏ§ˆÏê˛Ó˚ àí˛¸ xy˛õlyÓ˚ ï%˛°ly Ü˛Ó˚y @˝Ã&˛õ=!°Ó˚ §¡õˆÏÜ˛≈ o&ï˛ñ

òÓ˚Ü˛yÓ˚# ï˛Ìƒ ≤Ãòyl Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– xy˛õ!l ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ ï˛yÍ˛õÎ≈˛ õ)î≈ ˛õyÌ≈Ü˛ƒ á%ÑˆÏç ˆ˛õˆÏï˛ ~ÓÇ ¢)lƒ

≤ÃÜ˛“ ≤Ãï˛ƒyáƒyl Ü˛Ó˚yÓ˚ §Ω˛yÓly ˆÓ!¢ Î!ò @˝Ã&˛õ=!°Ó˚ í˛z˛õyÎ˚=!° á%Ó xy°yòy •Î˚– l#ˆÏã˛Ó˚ ˆê˛!ÓˆÏ° ˆòáyˆÏly ò%!ê˛

@˝Ã&ˆÏ˛õÓ˚ ÙˆÏôƒñ xyÓ˚G SÈyí˛¸y

˛õÓ˚#«˛yñ ˆÜ˛yl!ê˛Ó˚ ly° ≤ÃÜ˛“ ≤Ãï˛ƒyáƒyl Ü˛Ó˚yÓ˚ §Ω˛yÓly ˆÓ!¢⁄

§yÓ˚î#≠ ˆày¤˛#Ó˚ ï%˛°ly

xl%§¶˛ylÈü1 lÙ%ly Ü˛ xl%§¶˛ylÈüÈ1 lÙ%ly á

ÙyˆÏl = 15 SD 5 ÙyˆÏl = 40 SD 10

xl%§¶˛ylÈü 2 lÙ%ly Ü˛ xl%§¶˛ylÈü2 lÙ%ly á

ÙyˆÏl = 10 SD 2 ÙyˆÏl= 11 SD 1

ˆÜ˛yˆÏly x!ï˛!Ó˚_´ ï˛Ìƒ SÈyí˛¸yñ xy˛õ!l ≤ÃÜ˛“ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l ˆÎ ≤ÃÌÙ ˛õÓ˚#«˛y ¢)lƒ ≤ÃÜ˛“ ≤Ãï˛ƒyáƒyl Ü˛Ó˚yÓ˚

§Ω˛yÓly ˆÓ!¢ Ü˛ˆÏÓ˚ ˆï˛yˆÏ°– ~:ˆÏ˛õ!Ó˚ˆÏÙrê˛ 1ÈüÈ~Ó˚ ÙyôƒÙ=!° ˛õÓ˚#«˛y 2 ÈüÈ~Ó˚ ï%˛°lyÎ˚ xˆÏlÜ˛ ˆÓ!¢ xy°yòy–

xy˛õ!l ≤ÃÜ˛“ Ü˛Ó˚ˆÏÓl ˆÎ !í˛!fiê˛Δ!Óí˛z¢ˆÏlÓ˚ !mï˛#Î˚ ˆ§ˆÏê˛Ó˚ ï%˛°lyÎ˚ ~•z !í˛!fiê˛Δ!Óí˛z¢l=!°Ó˚ ÙˆÏôƒ Ü˛Ù GË˛yÓ˚°ƒy˛õ

xyˆÏSÈñ ~Ùl!Ü˛ xlƒ ̂ Ü˛yl ï˛Ìƒ SÈyí˛¸y– !ã˛e 1 ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ñ xy˛õ!l ~Ü˛!ê˛ @˝ÃyˆÏÊ˛ ò%!ê˛ !Óï˛Ó˚î ̂ òˆÏá ̂ òáˆÏï˛ ̨ õyˆÏÓ˚l

ˆÎ !mï˛#Î˚ ˆçyí˛¸yÓ˚ GË˛yÓ˚°ƒy˛õ ≤ÃÌÙ!ê˛Ó˚ GË˛yÓ˚°ƒyˆÏ˛õÓ˚ ˆã˛ˆÏÎ˚ ˆÓ!¢– xy˛õ!l SÈyÎ˚yÎ%_´ ~°yÜ˛y!ê˛ˆÏÜ˛ ˆ§•z ~°yÜ˛y

!•ˆÏ§ˆÏÓ Ë˛yÓˆÏï˛ ˛õyˆÏÓ˚l ˆÎáyˆÏl xy˛õ!l lÙ%ly AüÈ~Ó˚ xÇ¢ !SÈˆÏ°l ~Ùl ~Ü˛çl Óƒ!_´ˆÏÜ˛ lÙ%ly BüÈ~Ó˚ xÇ¢

ˆÌˆÏÜ˛ xy°yòy Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl ly– ˆÎ ~°yÜ˛y!ê˛ Îï˛ Óí˛¸ñ í˛zˆÏÕ‘áˆÏÎyàƒ ˛õyÌ≈Ü˛ƒ xyˆÏSÈ !Ü˛ly ï˛y !lô≈yÓ˚î Ü˛Ó˚y ï˛ï˛

ˆÓ!¢ Ü˛!ë˛l– í˛zË˛ˆÏÎ˚Ó˚ ÙˆÏôƒ @˝Ã&˛õ ÙyôƒÙ ~ÓÇ ÙylÜ˛ !Óã%˛ƒ!ï˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ Órê˛ˆÏlÓ˚ ï%˛°ly Ü˛Ó˚ˆÏ° xy˛õlyÓ˚ ≤ÃÜ˛“Ù)°Ü˛

˛õÓ˚#«˛y ~Ü˛!ê˛ í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛°yÊ˛° ˆòˆÏÓ !Ü˛ly ï˛y ˆÓyV˛yÎ˚–
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!Óï˛Ó˚ˆÏîÓ˚ ò%!ê˛ ˆ§ê˛ @˝ÃyÊ˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ≤Ã!ï˛!ê˛ ˆ§ˆÏê˛ ò%!ê˛ Óe´ˆÏÓ˚áy Ó˚ˆÏÎ˚ˆÏSÈ Îy ò%!ê˛ òˆÏ°Ó˚ çlƒ ˆí˛ê˛y @˝ÃyÊ˛ Ü˛ˆÏÓ˚–

≤ÃÌÙ ̂ §ˆÏê˛ñ ~Ü˛!ê˛ á%Ó ̂ SÈyê˛ ~°yÜ˛y ̂ ÎáyˆÏl ò%!ê˛ Óe´ˆÏÓ˚áy GË˛yÓ˚°ƒy˛õ •Î˚– !mï˛#Î˚ ̂ §ˆÏê˛ñ Óe´ˆÏÓ˚áyÓ˚ GË˛yÓ˚°ƒyˆÏ˛õÓ˚

xˆÏlÜ˛ Óí˛¸ ~°yÜ˛y Ó˚ˆÏÎ˚ˆÏSÈ– ò%!ê˛ @˝Ã&ˆÏ˛õÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ Ó°y ˆÎáyˆÏl !í˛!fiê˛Δ!Óí˛z¢ˆÏlÓ˚ xˆÏlÜ˛ GË˛yÓ˚°ƒy˛õ xyˆÏSÈ

÷ô%Ùye ~Ü˛!ê˛ ˆSÈyê˛ ~°yÜ˛y GË˛yÓ˚°ƒy˛õ §• @˝Ã&ˆÏ˛õÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ Ó°yÓ˚ ˆã˛ˆÏÎ˚ ˆÓ!¢ Ü˛!ë˛l–

xyÙÓ˚y !Ü˛Ë˛yˆÏÓ ~Ü˛!ê˛ ≤ÃÜ˛“ ˛õÓ˚#«˛y Ü˛Ó˚Ó⁄

~ál xy˛õ!l Ó%V˛ˆÏï˛ ˆ˛õˆÏÓ˚ˆÏSÈl !Ü˛Ë˛yˆÏÓ ~Ü˛!ê˛ ≤ÃÜ˛“ §ly_´ Ü˛ˆÏÓ˚ xy˛õlyÓ˚ ≤ÃÜ˛“ˆÏÜ˛ §%flõ‹T Ü˛Ó˚ˆÏï˛ •Î˚ñ xy˛õ!l

ˆ§•z ≤ÃÜ˛“ ˛õÓ˚#«˛y Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l– xl%Ùyl#Î˚ ˛õ!Ó˚§ÇáƒyˆÏlÓ˚ °«˛ƒ •° xyd!ÓŸªyˆÏ§Ó˚ ~Ü˛!ê˛ hflÏÓ˚ fliy˛õl Ü˛Ó˚y ˆÎ

xy˛õ!l ˆÎ ˛õyÌ≈Ü˛ƒ!ê˛ °«˛ƒ Ü˛Ó˚ˆÏSÈl ï˛y xy˛õ!l ˆÎ fl∫yô#l ˛õ!Ó˚Óï˛≈l¢#° ˛õÓ˚#«˛y Ü˛Ó˚ˆÏSÈl ï˛yÓ˚ Ü˛yÓ˚ˆÏî–

!ã˛e 1ÈüÈ~ñ !Óï˛Ó˚ˆÏîÓ˚ ≤ÃÌÙ ̂ çyí˛¸yÓ˚ §yÙylƒ GË˛yÓ˚°ƒy˛õ xyˆÏSÈñ Îy ~Ü˛!ê˛ ̨õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛°yÊ˛°

á%ÑˆÏç ˛õyGÎ˚yÓ˚ çlƒ ≤Ã!ï˛◊&!ï˛Ók˛– Î!òG §yÙylƒ GË˛yÓ˚°ƒy˛õ ÎˆÏÌ‹T lÎ˚– xy˛õlyˆÏÜ˛ xÓ¢ƒ•z ~Ü˛!ê˛ ≤ÃÜ˛“Ù)°Ü˛

˛õÓ˚#«˛y Ü˛Ó˚ˆÏï˛ •ˆÏÓ– ~•z xôƒyˆÏÎ˚ !ê˛ÈüÈˆê˛fiê˛ ã˛y°% Ü˛Ó˚y •ˆÏÓñ ò%!ê˛ @˝Ã&ˆÏ˛õÓ˚ çlƒ ~Ü˛!ê˛ ˛õÓ˚#«˛y– !lˆÏã˛Ó˚ xôƒyÎ˚!ê˛

ANOVA ~ÓÇ chi-square ˛õÓ˚#«˛y !òˆÏÎ˚ ˆ§•z ôyÓ˚îyÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ˜ï˛!Ó˚ Ü˛Ó˚ˆÏÓñ ˆÎ=ˆÏ°y Î!ò !ï˛l Óy

ï˛ˆÏï˛y!ôÜ˛ @˝Ã&˛õ ÌyˆÏÜ˛ ï˛y•ˆÏ° ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

!ê˛ÈüÈˆê˛fiê˛ !Ü˛⁄

~Ü˛çl ˆ˛õ¢yòyÓ˚ !•ˆÏ§ˆÏÓñ xy˛õ!l çylˆÏï˛ ã˛y•zˆÏÓl xy˛õlyÓ˚ ˆòGÎ˚y •hflÏˆÏ«˛ˆÏ˛õÓ˚ Ü˛y!Cï˛ ≤ÃË˛yÓ xyˆÏSÈ !Ü˛ly– ~!ê˛

Ü˛Ó˚yÓ˚ çlƒñ xy˛õ!l ≤ÃÌˆÏÙ ~Ùl ~Ü˛!ê˛ ˆày¤˛#ˆÏÜ˛ !ã˛!•´ï˛ Ü˛Ó˚&l ÎyÓ˚y •hflÏˆÏ«˛˛õ ˆÌˆÏÜ˛ í˛z˛õÜ,˛ï˛ •ˆÏï˛ ˛õyˆÏÓ˚– ~=!°

xy˛õlyÓ˚ Üœ˛yˆÏÎ˚rê˛ñ §¡±òyˆÏÎ˚Ó˚ §ò§ƒ Óy xlƒ ̂ Ü˛ylG @˝Ã&˛õ •ˆÏï˛ ̨ õyˆÏÓ˚– ̂ §áyl ̂ ÌˆÏÜ˛ñ xy˛õ!l xy˛õlyÓ˚ •hflÏˆÏ«˛ˆÏ˛õÓ˚

çlƒ ~Ü˛!ê˛ ˛õÓ˚#«˛y ˜ï˛!Ó˚ Ü˛ˆÏÓ˚l– §ÓˆÏã˛ˆÏÎ˚ §yôyÓ˚î ˛õÓ˚#«˛y •° •hflÏˆÏ«˛˛õ ≤ÃòyˆÏlÓ˚ xyˆÏà ~Ü˛!ê˛ ˆày¤˛#ˆÏÜ˛ Ù)°ƒyÎ˚l

Ü˛Ó˚y ~ÓÇ ï˛yÓ˚˛õˆÏÓ˚ •hflÏˆÏ«˛˛õ @˝Ã•ˆÏîÓ˚ ˛õˆÏÓ˚ å~Ü˛!ê˛ ≤ÃyÜ˛˘˛õÓ˚#«˛yä Óy •hflÏˆÏ«˛˛õ!ê˛ ÷ô%Ùye Ó,•_Ó˚ ˆày¤˛#Ó˚ ~Ü˛!ê˛

í˛z˛õˆÏ§ê˛ˆÏÜ˛ ˆòGÎ˚yñ ï˛y•z !Ü˛S%È §ò§ƒ •hflÏˆÏ«˛˛õ @˝Ã•î Ü˛ˆÏÓ˚ ~ÓÇ xlƒÓ˚y Ü˛ˆÏÓ˚ ly å˛õÓ˚#«˛yÙ)°Ü˛ lÜ˛¢yä– ~•z í˛zË˛Î˚

˛õ!Ó˚!fli!ï˛ˆÏï˛ñ xy˛õ!l ÷ô%Ùye ò%!ê˛ @˝Ã&ˆÏ˛õÓ˚ í˛z˛õÓ˚ ˆÊ˛yÜ˛y§ Ü˛Ó˚ˆÏSÈlñ ï˛y•z !ê˛ÈüÈˆê˛fiê˛ xy˛õlyÓ˚ ˛õ!Ó˚§Çáƒyl ê%˛°!Ü˛ˆÏê˛
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§ÓˆÏã˛ˆÏÎ˚ òÓ˚Ü˛yÓ˚# !ÓÜ˛“– ò%!ê˛ @˝Ã&ˆÏ˛õÓ˚ ÙˆÏôƒ ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ í˛zˆÏÕ‘áˆÏÎyàƒ ˛õyÌ≈Ü˛ƒ xyˆÏSÈ !Ü˛ly ï˛y !lô≈yÓ˚î

Ü˛Ó˚ˆÏï˛ ~Ü˛!ê˛ !ê˛ÈüÈˆê˛fiê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– ò%!ê˛ ôÓ˚ˆÏîÓ˚ !ê˛ÈüÈ˛õÓ˚#«˛y Ó˚ˆÏÎ˚ˆÏSÈ å§yÓ˚î# 2ä≠

§yÓ˚!î 2≠ !ê˛ÈüÈˆê˛fiê˛ Ùƒy!ê˛Δ:

!lË˛≈Ó˚¢#° !ê˛ÈüÈˆê˛fiê˛

!lË˛≈Ó˚¢#° í˛z˛õyˆÏÎ˚Ó˚ çlƒ ~Ü˛!ê˛ !ê˛ÈüÈ˛õÓ˚#«˛y ÓƒÓ•yÓ˚ Ü˛Ó˚y

•Î˚ Îál !Ó£ÏÎ˚=!°Ó˚ ~Ü˛!ê˛ ~Ü˛Ü˛ @˝Ã&˛õ •Î˚ ò%!ê˛ ¢ˆÏï≈˛

xôƒÎ˚l Ü˛Ó˚y •ˆÏFSÈÈüÈ

í˛zòy•Ó˚î fl∫Ó˚&˛õñ ~Ü˛•z Ù)°ƒyÎ˚î •hflÏˆÏ«˛ˆÏ˛õÓ˚ xyˆÏà !Ó£ÏÎ˚

å≤ÃyÜ˛ä ~ÓÇ ~Ü˛!ê˛ •hflÏˆÏ«˛ˆÏ˛õÓ˚ ˛õˆÏÓ˚ åˆ˛õyfiê˛ä–

~•z ˛õÓ˚#«˛y!ê˛ ÓƒÓ•yÓ˚ Ü˛Ó ˚ &l Îál≠ ~Ü˛•z

xÇ¢@˝Ã•îÜ˛yÓ˚#ˆÏòÓ˚ ˛õÓ˚#«˛y Ü˛Ó˚y •ˆÏFSÈ ~Ü˛ÓyˆÏÓ˚Ó˚ ˆÓ¢#É

ò%!ê˛ lÙ%ly xyˆÏSÈ xyˆÏà G ˛õˆÏÓ˚

fl∫yô#l !ê˛ÈüÈˆê˛fiê˛

fl∫yô#l @˝Ã&˛õ !ê˛ÈüÈˆê˛ˆÏfiê˛ xË˛ƒhflÏ ò%•z í˛z˛õyÎ˚ !Ü˛ly Ù)°ƒyÎ˚l

fl∫yô#l lÙ%ly §ÙylÈüÈ~Ó˚ çlƒ.

í z̨òy•Ó˚îñ Ü˛yÓ˚ƒÜ˛y!Ó˚ï˛y ï%̨ °ly Ü˛ Ï̂Ó˚ ~Ü˛!ê˛ •hflÏ̂ Ï«˛˛õ ~Ü˛!ê˛

!ã˛!Ü˛ï˛y @˝Ã&ˆÏ˛õÓ˚ çlƒ ÙyˆÏl å•hflÏˆÏ«˛˛õ ≤ÃyÆä ~ÓÇ ~Ü˛!ê˛

!lÎ˚sfî @˝Ã&˛õ ålÇ •hflÏˆÏ«˛˛õä–

~•z ̨õÓ˚#«˛y!ê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚&l Îál≠ ò%!ê˛ ̨õ,ÌÜ˛ ò Ï̂°Ó˚ Ù Ï̂ôƒ

˛õyÌ≈Ü˛ƒ ̨õÓ˚#«˛y Ü˛Ó˚y •Î˚– xÇ¢@˝Ã•îÜ˛yÓ˚#Ó˚y • Ï̂FSÈl ÷ô%Ùye

~Ü˛ÓyÓ˚ ˛õÓ˚#«˛y Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ–

xyÙÓ˚y !Ü˛Ë˛yˆÏÓ ~Ü˛!ê˛ ˛õÓ˚#«˛yÓ˚ ˛õ!Ó˚§Çáƒyl Óƒyáƒy Ü˛!Ó˚⁄

~Ü˛yˆÏí˛!ÙÜ˛ §y!•ˆÏï˛ƒ !ê˛ÈüÈ˛õÓ˚#«˛yÓ˚ Ê˛°yÊ˛° ~•zÓ˚Ü˛Ù !Ü˛S%È ˆòáyˆÏÓ≠ !ã˛e

åSÈ!Óä xy˛õ!l àˆÏÓ£Ïîy ly Ü˛Ó˚ˆÏ°ñ !ê˛ÈüÈ˛õÓ˚#«˛yÓ˚ Ê˛°yÊ˛ˆÏ°Ó˚ Óƒyáƒy Ü˛Ó˚y !ê˛ÈüÈÙyl àîlyÓ˚ ˆã˛ˆÏÎ˚ ˆÓ!¢ =Ó˚&c˛õ)î≈–

xyÙÓ˚y ~Ü˛!ê˛ Ùyl ˆáÑyçyÓ˚ çlƒ àîly Ü˛Ë˛yÓ˚ Ü˛!Ó˚ lyñ ï˛ˆÏÓ ~Ü˛!ê˛ !ê˛ÈüÈ˛õÓ˚#«˛yÓ˚ Ê˛°yÊ˛°=!° ï˛ˆÏÌƒÓ˚ !ï˛l!ê˛ fl∫ï˛sf

xÇˆÏ¢ !ÓË˛_´ •Î˚ ~ÓÇ ~•z Ê˛°yÊ˛°=!° Ü˛#Ë˛yˆÏÓ Óƒyáƒy Ü˛Ó˚ˆÏï˛ •Î˚ ï˛y xy˛õlyÓ˚ ˆÓyV˛y í˛z!ã˛ï˛–

t = 2.04, df =30, p < 0.05

t = 2.04: !ê˛ÈüÈÙyl •° ~Ü˛!ê˛ ˛õÓ˚#«˛yÓ˚ ˛õ!Ó˚§Çáƒylñ Îy ~Ü˛!ê˛ ≤Ã!Ùï˛ Ùyl xy˛õlyÓ˚ ˆí˛ê˛y ˆÌˆÏÜ˛ àîly Ü˛Ó˚y

•ˆÏÎ˚ˆÏSÈñ !Ü˛v xy˛õlyÓ˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ÙˆÏï˛y ~Ü˛•z •zí˛z!lˆÏê˛ lÎ˚–

çylyÓ˚ §ÙÎ˚

1. t= 2.04 xy˛õlyˆÏÜ˛ xˆÏlÜ˛ !Ü˛S%È lyG Ó°ˆÏï˛ ˛õyˆÏÓ˚ñ ~Ü˛!ê˛ !ê˛ÈüÈ˛õÓ˚#«˛y Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ ˆçˆÏl xy˛õlyˆÏÜ˛ ÓˆÏ° ˆÎ

xôƒÎ˚ˆÏlÓ˚ ò%!ê˛ @˝Ã&˛õ !SÈ° ÈüÈ •Î˚ ~Ü˛•z @˝Ã&ˆÏ˛õÓ˚ ò%!ê˛ lÙ%ly å≤ÃyÜ˛˘ˆÏ˛õyfiê˛ä Óy ò%!ê˛ fl∫yô#l @˝Ã&˛õ–

2. df =30: fl∫Ó˚!°!˛õ df fl∫yô#lï˛yÓ˚ !í˛!@˝Ã ̂ ÓyV˛yÎ˚– !ê˛ÈüÈ˛õÓ˚#«˛yÓ˚ çlƒñ df = n-1– xy˛õ!l Î!ò ̨õ)Ó≈Óï˛≈# xôƒyÎ˚=!°

ˆÌˆÏÜ˛ ÙˆÏl Ó˚yˆÏál ˆÎ n •° lÙ%ly xyÜ˛yˆÏÓ˚Ó˚ fl∫Ó˚!°!˛õñ fl∫yô#lï˛yÓ˚ !í˛@˝Ã# lÙ%ly xyÜ˛yˆÏÓ˚Ó˚ ˆã˛ˆÏÎ˚ ~Ü˛ Ü˛Ù–

xy˛õ!l Î!ò fl∫yô#lï˛yÓ˚ !í˛!@˝Ã çyˆÏll ï˛ˆÏÓ xy˛õ!l lÙ%lyÓ˚ xyÜ˛yÓ˚G çyˆÏll–

3. p < .05 ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛°yÊ˛° !SÈ° !Ü˛ly ï˛y çylˆÏï˛ñ xy˛õlyˆÏÜ˛ p ÈüÈÙyl Ó%V˛ˆÏï˛ •ˆÏÓ–
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xy˛õ!l ˛õÓ˚Óï˛≈# !ÓË˛yˆÏà !¢áˆÏÓl ˆÎ ˛õ!Ó˚§Çáƒylàï˛ ï˛yï˛ˆÏÓ˚ƒÓ˚ çlƒ §ÓˆÏã˛ˆÏÎ˚ §yôyÓ˚î ˆÌ ¢ˆÏ•y”˛ •° p<

.05 – ~•z Ê˛°yÊ˛°=!° ˆ§•z ˆÌ ¢ˆÏ•y”˛ ˛õ)Ó˚î Ü˛ˆÏÓ˚ñ ï˛y•z Ê˛°yÊ˛°=!° ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ ï˛yÍ˛õÎ≈˛õ)î≈–

!ÓˆÏÓã˛ly Ü˛Ó˚&lñ ˛õ!Ó˚ÓˆÏï˛≈ñ xy˛õ!l ~•z Ùï˛ Ê˛°yÊ˛° ˆòáˆÏï˛ ˛õyl≠

t = 1.7, df = 24, p < 0.10

1. t = 1.7, ~Ü˛!ê˛ !ê˛ÈüÈ˛õÓ˚#«˛y Ü˛Ó˚y •ˆÏÎ˚!SÈ°ñ ï˛y•z xy˛õ!l ÷ô%Ùye ò%!ê˛ òˆÏ°Ó˚ §yˆÏÌ Ü˛yç Ü˛Ó˚ˆÏSÈl ÈüÈ •Î˚ ~Ü˛•z

@˝Ã&˛õ ˆÌˆÏÜ˛ ò%!ê˛ lÙ%ly å≤ÃyÜ˛˘ˆ˛õyfiê˛ä Óy ò%!ê˛ fl∫yô#l @˝Ã&˛õ–

2. df = 24≠ lÙ%lyÓ˚ xyÜ˛yÓ˚ !SÈ° n = 25–

3. df = 24≠ ˛õ!Ó˚§Çáƒylàï˛ ï˛yï˛ˆÏÓ˚ƒÓ˚ çlƒ §ÓˆÏã˛ˆÏÎ˚ §yôyÓ˚î hflÏÓ˚ •° p < .05 – ~•z Ê˛°yÊ˛°=!° ˆ§•z

ˆÌ ¢ˆÏ•y”˛ ˛õ)Ó˚î Ü˛ˆÏÓ˚ lyñ ï˛y•z ï˛yÓ˚y ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ ï˛yÍ˛õÎ≈˛õ)î≈ lÎ˚–

˛õ!Ó˚§Çáƒylàï˛ ï˛yÍ˛õÎ≈ !Ü˛⁄

˛õ!Ó˚§Çáƒylàï˛ ï˛yï˛Î≈ •° àˆÏÓ£ÏîyÓ˚ Ê˛°yÊ˛° @˝Ã•î ~ÓÇ ˛õ!Ó˚§Çáƒylàï˛ ˛õÓ˚#«˛yÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ÚçylyÛ ~Ó˚

§#ÙyÓk˛ï˛y ˆÓyV˛yÓ˚ çlƒ ~Ü˛!ê˛ Ù)° ôyÓ˚îy– ˛õ!Ó˚§Çáƒylàï˛ ï˛yï˛Î≈ •° §Ω˛yÓƒï˛y ˆÎ ~Ü˛!ê˛ Ùyl ~Ü˛!ê˛ !l!ò≈‹T

hflÏˆÏÓ˚Ó˚ !lË%˛≈°ï˛y xyˆÏSÈ–

P-VALUE

xyÙÓ˚y ~Ü˛!ê˛ PÈüÈÙyl lyÙÜ˛ !Ü˛S%È !òˆÏÎ˚ ̨ õ!Ó˚§Çáƒylàï˛ ï˛yï˛Î≈ Óî≈ly Ü˛!Ó˚– @˝Ã#Ü˛ ≤Ãï˛#Ü˛ xy°Ê˛y åáä ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚G

pvalue í˛zˆÏÕ‘á Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ˛õ!Ó˚§Çáƒylàï˛ ï˛yÍ˛õˆÏÎ≈Ó˚ çlƒ §Ó≈y!ôÜ˛ ÓƒÓ•*ï˛ ˆÌ ¢ˆÏ•y”˛ •° p< .05–

p < .05 ÈüÈ~Ó˚ ~Ü˛!ê˛ pÈüÈÙylñ Óy ï˛yï˛Î≈ hflÏÓ˚ñ ¢)lƒ ≤ÃÜ˛“ §ï˛ƒ •ˆÏ° xy˛õ!l ˆÎ Ê˛°yÊ˛°=!° ˆ˛õˆÏÎ˚ˆÏSÈl ï˛y ˆòáyÓ˚

§Ω˛yÓly 5 ¢ï˛yÇˆÏ¢Ó˚G Ü˛Ù !lˆÏò≈¢ Ü˛ˆÏÓ˚– Î!ò §!ï˛ƒ•z ò%!ê˛ @˝Ã&ˆÏ˛õÓ˚ ÙˆÏôƒ ̂ Ü˛yl ̨õyÌ≈Ü˛ƒ ly ÌyˆÏÜ˛ñ ï˛y•ˆÏ° 5 ¢ï˛yÇˆÏ¢Ó˚G

Ü˛Ù V%Ñ˛!Ü˛ ÌyˆÏÜ˛ ̂ Î ~•z Ê˛°yÊ˛°=!° xyÜ˛!fløÜ˛Ë˛yˆÏÓ âê˛ˆÏÓ– xlƒË˛yˆÏÓ Ó°%lñ ~Ü˛!ê˛ 5 ¢ï˛yÇ¢ ï˛yï˛Î≈ hflÏˆÏÓ˚Ó˚ ÙyˆÏl

•° ˆÎ ¢)lƒ ≤ÃÜ˛“!ê˛ §ï˛ƒ •ˆÏ° ï˛y ≤Ãï˛ƒyáƒyl Ü˛Ó˚yÓ˚ 5 ¢ï˛yÇ¢ V%Ñ˛!Ü˛ Ó˚ˆÏÎ˚ˆÏSÈ– å~•z ~Ü˛!ê˛ ê˛y•z˛õ I e&!ê˛ Ó°y •Î˚ó

xy˛õ!l ˛õÓ˚Óï˛≈# !ÓË˛yˆÏà e&!ê˛ §¡õˆÏÜ˛≈ !¢áˆÏÓl–ä

~Ü˛!ê˛ ≤ÃÜ˛“Ù)°Ü˛ ˛õÓ˚#«˛y ˛õ!Ó˚ã˛y°ly Ü˛Ó˚yÓ˚ xyˆÏàñ ¢)lƒ ≤ÃÜ˛“ˆÏÜ˛ ≤Ãï˛ƒyáƒyl Óy @˝Ã•î Ü˛Ó˚yÓ˚ çlƒ @˝Ã•îˆÏÎyàƒ V%Ñ˛!Ü˛Ó˚

hflÏÓ˚ !lô≈yÓ˚ˆÏîÓ˚ çlƒ p Óy xy°Ê˛y åáä hflÏÓ˚ xÓ¢ƒ•z ˆ§ê˛ Ü˛Ó˚ˆÏï˛ •ˆÏÓ– xy°Ê˛y hflÏÓ˚!ê˛ §yôyÓ˚îï˛ p = .05 ~ ˆ§ê˛

Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ ~Ü˛!ê˛ ≤Ãò_ ˛õ!Ó˚!fli!ï˛ˆÏï˛ V%Ñ˛!Ü˛Ó˚ çlƒ «%˛ôyÓ˚ !Ë˛!_ˆÏï˛ ~!ê˛ í˛zFã˛ Óy Ü˛Ù ˆ§ê˛ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

xy˛õ!l Ü˛“ly Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l ˆÎ ~Ü˛!ê˛ ˛õ!Ó˚!fli!ï˛ˆÏï˛ ˆÎáyˆÏl !ã˛!Ü˛ï˛y «˛!ï˛Ó˚ Ü˛yÓ˚î •ˆÏï˛ ˛õyˆÏÓ˚ Óy ˛õy¢≈ ≤Ã!ï˛!e´Î˚y

=Ó˚&ï˛Ó˚ •ˆÏï˛ ˛õyˆÏÓ˚ñ V%Ñ˛!Ü˛Ó˚ çlƒ xy˛õlyÓ˚ «%˛ôy Ü˛Ù •ˆÏÓñ ï˛y•z p = .01 ~Ó˚ ~Ü˛!ê˛ pÈüÈÙyl xyÓ˚G í˛z˛õÎ%_´ •ˆÏÓ–

~Ùl ~Ü˛!ê˛ ˛õ!Ó˚!fli!ï˛ !ÓˆÏÓã˛ly Ü˛Ó˚&l ˆÎáyˆÏl ~Ü˛çl !Ü˛ˆÏ¢yˆÏÓ˚Ó˚ çlƒ ˛õÓ˚#«˛y Ü˛Ó˚y •Î˚ ~ÓÇ ~Ü˛!ê˛ =Ó˚&ï˛Ó˚

Ùyl!§Ü˛ ˆÓ˚yà !lî≈Î˚ Ü˛Ó˚y •Î˚– ~•z !Ü˛ˆÏ¢yÓ˚#ˆÏÜ˛ ~ál ~Ùl G£Ï%ô ˆòGÎ˚y •ˆÏÓ ÎyÓ˚ =Ó˚&ï˛Ó˚ ˛õy¢≈≤Ã!ï˛!e´Î˚y •ˆÏï˛

˛õyˆÏÓ˚ ~ÓÇ ~•z ˆÓ˚yà !lî≈Î˚ ˆÌˆÏÜ˛ ï˛yˆÏÜ˛ §Ω˛yÓƒ Ü˛°ˆÏB˛Ó˚ §¡ø%á#l •ˆÏï˛ •ˆÏÓ– xy˛õ!l !Ü˛ 5 ¢ï˛yÇ¢ V%Ñ˛!Ü˛ @˝Ã•î

Ü˛Ó˚ˆÏï˛ •zFS%ÈÜ˛ •ˆÏÓl ˆÎ ˛õÓ˚#«˛y!ê˛ ~Ü˛!ê˛ !ÙÌƒy •z!ï˛Óyã˛Ü˛ í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ˆÏSÈ ~ÓÇ !Ü˛ˆÏ¢yÓ˚#Ó˚ ˆÓ˚yà !lî≈Î˚ Ü˛Ó˚y xÓfliy

ˆl•z⁄ ~Ü˛!ê˛ 1 ¢ï˛yÇ¢ §%ˆÏÎyà xyˆÏÓ˚y @˝Ã•îˆÏÎyàƒ •ˆÏÓ⁄ Îál Ê˛°yÊ˛° =Ó˚&ï˛Ó˚ •Î˚ñ xy˛õ!l Ü˛Ù V%Ñ˛!Ü˛ @˝Ã•î Ü˛ˆÏÓ˚l–
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xy˛õ!l V%Ñ˛!Ü˛Ó˚ @˝Ã•îˆÏÎyàƒ hflÏÓ˚ ˆ§ê˛ Ü˛Ó˚ˆÏï˛ !˛õÈüÈÙyl ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚l– Ó˚yç˜Ïl!ï˛Ü˛ ˆË˛yˆÏê˛ ˛õ!Ó˚§Çáƒylàï˛ ï˛yÍ˛õÎ≈

˛õ!Ó˚§Çáƒylàï˛ ï˛yÍ˛õÎ≈ §ÇÓyˆÏò !lÎ˚!Ùï˛ í˛zˆÏÕ‘á Ü˛Ó˚y •Î˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ Ó˚yç˜Ïl!ï˛Ü˛ ≤Ãã˛yÓ˚y!Ë˛ÎyˆÏlÓ˚ §ÙÎ˚ñ

!Ù!í˛Î˚y ≤ÃyÎ˚•z çlÙï˛ ˆ˛õy!°Ç ~Ó˚ Ê˛°yÊ˛° ~•z xyÜ˛yˆÏÓ˚ !Ó˚ˆÏ˛õyê˛≈ Ü˛ˆÏÓ˚ ˆÎ Ú≤ÃyÌ≈# AüÈ~Ó˚ 52 ¢ï˛yÇ¢ ˆË˛yê˛yÓ˚ˆÏòÓ˚

§ÙÌ≈l Ó˚ˆÏÎ˚ˆÏSÈñ 4 ¢ï˛yÇ¢ ÓƒÓôyˆÏl e&!ê˛ Ó˚ˆÏÎ˚ˆÏSÈ–Û ≤Ãò_ ˆÎ ˆÓ!¢Ó˚Ë˛yà ˆË˛yê˛òyˆÏl p = .05 ~Ó˚ fiê˛ƒyu˛yí˛≈ xy°Ê˛y

åáä hflÏÓ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ñ ~Ó˚ xÌ≈ •° 95 ¢ï˛yÇ¢ §Ω˛yÓly Ó˚ˆÏÎ˚ˆÏSÈ ˆÎ ≤ÃyÌ≈# A ÈüÈ~Ó˚ çlƒ §Ù@˝Ã çl§ÇáƒyÓ˚

§ÙÌ≈ˆÏlÓ˚ ≤ÃÜ,˛ï˛ •yÓ˚ 48 ˆÌˆÏÜ˛ 56 ~Ó˚ ÙˆÏôƒ– Îál ˛õˆÏÓ˚Ó˚ §ÆyˆÏ• !Ù!í˛Î˚y !Ó˚ˆÏ˛õyê˛≈ Ü˛ˆÏÓ˚ˆÏSÈ ˆÎ ≤ÃyÌ≈# 56 ÈüÈ~Ó˚

§ÙÌ≈ˆÏl Ú˛õï˛lÛ •ˆÏÎ˚ˆÏSÈ Ùye 49 ¢ï˛yÇ¢ åe&!ê˛Ó˚ ~Ü˛•z Ùy!ç≈l §•äñ ~Ó˚ xÌ≈ •° ~ál 95 ¢ï˛yÇ¢ §Ω˛yÓly Ó˚ˆÏÎ˚ˆÏSÈ

ˆÎ ≤ÃyÌ≈# AÈüÈ~Ó˚ ˛õˆÏ«˛ §Ù@˝Ã çl§ÇáƒyÓ˚ §ÙÌ≈ˆÏlÓ˚ ≤ÃÜ,˛ï˛ •yÓ˚ 45 ~ÓÇ 53 ÈüÈ~Ó˚ ÙˆÏôƒ– Î!òG !Ù!í˛Î˚y Ú§ÙÌ≈l

Ü˛ˆÏÙˆÏSÈÛ ÓˆÏ° !Ó˚ˆÏ˛õyê˛≈ Ü˛ˆÏÓ˚ˆÏSÈñ ÓyhflÏˆÏÓ ≤ÃyÌ≈# AüÈ~Ó˚ §ÙÌ≈l 48 ˆÌˆÏÜ˛ 53 å!ã˛e 2ä ~Ó˚ ÙˆÏôƒ ˆÎ ˆÜ˛yˆÏly çyÎ˚àyÎ˚

!fliÓ˚ ÌyÜ˛ˆÏï˛ ̨ õyˆÏÓ˚– ò%•z §ÆyˆÏ•Ó˚ ̂ Ó!¢ §ÙÎ˚ ôˆÏÓ˚ ~Ü˛çl ≤ÃyÌ≈#Ó˚ §ÙÌ≈ˆÏlÓ˚ ≤Ã!ï˛!l!ôcÜ˛yÓ˚# !Óï˛Ó˚ˆÏî GË˛yÓ˚°ƒyˆÏ˛õÓ˚

~Ü˛!ê˛ Óí˛¸ ˆ«˛e Ó˚ˆÏÎ˚ˆÏSÈñ ÎyÓ˚ ÙyˆÏl •° ˆÎ ≤ÃyÌ≈#Ó˚ §ÙÌ≈l hflÏÓ˚!ê˛ •…y§ ˆ˛õˆÏÎ˚ˆÏSÈ ÓˆÏ° !Ó˚ˆÏ˛õyê˛≈ Ü˛Ó˚y §ˆÏ_¥G ~Ü˛•z

•ˆÏï˛ ˛õyˆÏÓ˚–

Î!ò ~Ü˛!ê˛ ˛õÓ˚#«˛yÓ˚ Ê˛°yÊ˛ˆÏ° ~Ü˛!ê˛ pÈüÈÙyl ˛õyGÎ˚y ÎyÎ˚ Îy xy°Ê˛y åáä ~Ó˚ §Ùyl Óy ï˛yÓ˚ ˆã˛ˆÏÎ˚ Ü˛Ùñ ï˛y•ˆÏ° ly°

≤ÃÜ˛“!ê˛ ≤Ãï˛ƒyáƒyl Ü˛Ó˚&l å~•zË˛yˆÏÓ !ÓÜ˛“ ≤ÃÜ˛“ @˝Ã•î Ü˛Ó˚&l ÈüÈ xy˛õlyÓ˚ ‘!¢!«˛ï˛ ≤ÃÜ˛“Ûä–

Î!ò Ê˛°yÊ˛° á hflÏˆÏÓ˚Ó˚ ˆã˛ˆÏÎ˚ Óí˛¸ •Î˚ñ ï˛y•ˆÏ° xy˛õ!l ¢)lƒ ≤ÃÜ˛“ ≤Ãï˛ƒyáƒyl Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl ly– xy˛õ!l Î!ò ¢)lƒ

≤ÃÜ˛“ˆÏÜ˛ ≤Ãï˛ƒyáƒyl Ü˛Ó˚ˆÏï˛ ly ˛õyˆÏÓ˚lñ ï˛y•ˆÏ° ò°=ˆÏ°yÓ˚ ÙˆÏôƒ ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ í˛zˆÏÕ‘áˆÏÎyàƒ ˛õyÌ≈Ü˛ƒ ˆl•z–

 ÙˆÏl Ó˚yáˆÏÓl ˆÎ Î!ò ~Ü˛!ê˛ ˛õÓ˚#«˛y ˛õSÈ®§•z á hflÏˆÏÓ˚ ly ˆ˛õÔÑSÈyÎ˚ ï˛ˆÏÓ xy˛õ!l çyˆÏll ly ˆÎ •hflÏˆÏ«˛˛õ ÓƒÌ≈

•ˆÏÎ˚ˆÏSÈ– ¢)lƒ ≤ÃÜ˛“ §ï˛ƒ lyG •ˆÏï˛ ˛õyˆÏÓ˚ñ !Ü˛v àîlyÎ˚ ÓƒÓ•*ï˛ lÙ%ly ˆí˛ê˛y ~!ê˛ ≤Ãï˛ƒyáƒyl Ü˛Ó˚yÓ˚ çlƒ ÎˆÏÌ‹T

≤ÃÙyî ≤Ãòyl Ü˛ˆÏÓ˚!l– ~Ü˛•zË˛yˆÏÓñ É05 ~Ó˚ ~Ü˛!ê˛ pÈüÈÙyl ÙyˆÏl ~•z lÎ˚ ˆÎ xy˛õ!l !ÓÜ˛“ ≤ÃÜ˛“ ≤ÃÙyî Ü˛ˆÏÓ˚ˆÏSÈl–

~Ùl!Ü˛ Î!ò ¢)lƒ ≤ÃÜ˛“ §ï˛ƒ •Î˚ñ ï˛Ó%G xy˛õlyÓ˚ Ê˛°yÊ˛° ˛õyGÎ˚yÓ˚ §Ω˛yÓly 5 ¢ï˛yÇ¢ ÌyÜ˛ˆÏÓ–

xy˛õ!l Î!ò §¡õˆÏÜ˛≈Ó˚ !Ó£ÏˆÏÎ˚ ~ï˛ê˛y•z !l!Ÿã˛ï˛ •l ̂ Î xy˛õ!l ~!ê˛Ó˚ çlƒ ̨ õÓ˚#«˛y ã˛y!°ˆÏÎ˚ Îylñ ≤Ã!ï˛ 20!ê˛ ̨ õÓ˚#«˛yÓ˚

ÙˆÏôƒ 1!ê˛ˆÏï˛ñ xy˛õ!l ~Ü˛!ê˛ Ê˛°yÊ˛° ˆ˛õˆÏï˛ §«˛Ù •ˆÏÓl ˆÎáyˆÏl p <.05– ÙˆÏl Ó˚yáˆÏÓl ˆÎ ≤Ã!ï˛ÓyÓ˚ xy˛õ!l

àˆÏÓ£Ïîy §y!•ˆÏï˛ƒ !Ó˚ˆÏ˛õyê˛≈ Ü˛Ó˚y ~Ü˛!ê˛ •z!ï˛Óyã˛Ü˛ Ê˛°yÊ˛° ˆòáˆÏï˛ ˛õylñ xy˛õ!l ~Ü˛•z !ç!l§ ˛õÓ˚#«˛y Ü˛Ó˚yÓ˚ ¢ï˛

¢ï˛ ≤ÃˆÏã˛‹Ty lyG ˆòáˆÏï˛ ˛õyˆÏÓ˚l Îy í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛°yÊ˛° á%ÑˆÏç ˛õyÎ˚!l–
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xyˆÏÓ˚Ü˛!ê˛ V%Ñ˛!Ü˛ •° p = É05 ~Ó˚ ÙylˆÏÜ˛ á%Ó â!l¤˛Ë˛yˆÏÓ ˆÙˆÏl ã˛°y– Î!ò ~Ü˛!ê˛ §Ù#«˛yÎ˚ ˆòáy ÎyÎ˚ ˆÎ ~Ü˛!ê˛

•hflÏˆÏ«˛ˆÏ˛õÓ˚ Ê˛°yÊ˛°=!° p <É06 ÈüÈ~Ó˚ çlƒ ï˛yÍ˛õÎ≈˛õ)î≈ !SÈ°ñ ï˛y•ˆÏ° ̂ §•z Ê˛°yÊ˛° p <É05ÈüÈ~Ó˚ á hflÏˆÏÓ˚ ̂ ˛õÔÑSÈyˆÏÓ

lyñ ï˛ˆÏÓ ~!ê˛ •hflÏˆÏ«˛ˆÏ˛õÓ˚ ˛õÓ˚#«˛y ã˛y!°ˆÏÎ˚ ÎyGÎ˚yÓ˚ çlƒ ÎˆÏÌ‹T xy¢yÓƒOÜ˛ •ˆÏï˛ ˛õyˆÏÓ˚– p .ƒ05 ~Ó˚ í˛z˛õÓ˚ Ü˛ˆÏë˛yÓ˚

ˆÊ˛yÜ˛y§ ~Ü˛!ê˛ •hflÏˆÏ«˛ˆÏ˛õÓ˚ §yÊ˛°ƒ !lˆÏò≈¢ Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛ x!ï˛ §ÇÜ˛#î≈ í˛z˛õyÎ˚ •ˆÏï˛ ̨ õyˆÏÓ˚– ≤ÃÜ˛y!¢ï˛ ~Ü˛yˆÏí˛!ÙÜ˛

àˆÏÓ£ÏîyÎ˚ ~•z Ûí˛zIμ° °y•zlÛ Ê˛°yÊ˛ˆÏ°Ó˚ í˛z˛õÓ˚ ˆÊ˛yÜ˛y§ !Ü˛S%È àˆÏÓ£ÏÜ˛ˆÏòÓ˚ ~ÙlË˛yˆÏÓ ˆí˛ê˛y Ùƒy!l˛õ%ˆÏ°ê˛ Ü˛Ó˚yÓ˚

çlƒ í»˛y•zË˛ Ü˛Ó˚yÓ˚ ò%Ë˛≈yàƒçlÜ˛ ˛õ!Ó˚î!ï˛ •ˆÏÎ˚ˆÏSÈ Îy xlƒÌyÎ˚ ï˛yˆÏòÓ˚ p .ƒ05 á%ÑˆÏç ˆ˛õˆÏï˛ •ˆÏÓ ly– å~!ê˛ˆÏÜ˛

!˛õÈüÈ•ƒy!Ü˛Ç Ó°y •Î˚–ä

~Ü˛!ê˛ í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛°yÊ˛° xÌ≈˛õ)î≈ •ˆÏ° xy!Ù !Ü˛Ë˛yˆÏÓ çylÓ⁄

˛õ!Ó˚§Çáƒylàï˛ ï˛yï˛Î≈ §Ó§ÙÎ˚ xÌ≈̨ õ)î≈ ̨õyÌ≈̂ ÏÜ˛ƒ xl%Óyò Ü˛ Ï̂Ó˚ ly Îy xÈüÈ˛õ!Ó˚§Çáƒyl!ÓòÓ˚y ≤Ã¢Ç§y Ü˛ Ï̂Ó˚l– ̨õ!Ó˚§Çáƒy Ï̂l

~Ü˛!ê˛ Ûí˛zˆÏÕ‘áˆÏÎyàƒÛ Ê˛°yÊ˛° ÷ô%Ùye pvalue ˆÓyV˛yÎ˚ñ Î!òG ˆ§•z ÓƒÓ•yÓ˚!ê˛ ¢ˆÏ∑Ó˚ Ü˛ˆÏÌy˛õÜ˛ÌˆÏlÓ˚ §yˆÏÌ

ˆÙˆÏ° ly–

  ~Ü˛!ê˛ ˆSÈyê˛ !˛õÈüÈÙyl xàï˛ƒy ~Ü˛!ê˛ Ó,•_Ó˚ Óy xyÓ˚G =Ó˚&c˛õ)î≈ ≤ÃË˛yÓ !l!Ÿã˛ï˛ Ü˛ˆÏÓ˚ lyñ ~ÓÇ ~Ü˛!ê˛ Ó,•_Ó˚

!˛õÈüÈÙyl ÙyˆÏl ly Ê˛°yÊ˛°=!° =Ó˚&c•#l Óy ≤ÃÙyî Ü˛ˆÏÓ˚ ˆÎ •hflÏˆÏ«˛˛õ Ü˛yç Ü˛ˆÏÓ˚ ly– ÎˆÏÌ‹T Óí˛¸ lÙ%lyÓ˚ xyÜ˛yˆÏÓ˚Ó˚

§yˆÏÌñ ̂ ÎˆÏÜ˛yˆÏly ≤ÃË˛yÓñ Îï˛•z «%˛o ̂ •yÜ˛ ly ̂ Ü˛lñ ~Ü˛!ê˛ ̂ SÈyê˛ !˛õÈüÈÙyl ̃ ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚ ~ÓÇ ~Ü˛!ê˛ ̂ SÈyê˛ lÙ%ly

Óy x§¡õ)î≈ §•

˛õ!Ó˚Ùy˛õñ ~Ùl!Ü˛ ~Ü˛!ê˛ •hflÏˆÏ«˛˛õ ÎyÓ˚ ~Ü˛!ê˛ Ó,•Í ≤ÃË˛yÓ Ó˚ˆÏÎ˚ˆÏSÈ ~Ü˛!ê˛ x=Ó˚&c˛õ)î≈ !˛õÈüÈÙyl •ˆÏï˛ ˛õyˆÏÓ˚–

~Ü˛!ê˛ à Ï̂Ó£Ïîy ̨õ!Ó˚§Çáƒylàï˛Ë˛y Ï̂Ó ï˛yÍ˛õÎ≈̨ õ)î≈ • Ï̂ï˛ ̨õy Ï̂Ó˚ !Ü˛v xÌ≈Ó• lÎ˚– Î!ò ~Ü˛!ê˛ à Ï̂Ó£ÏîyÎ˚ ̨õ!Ó˚§Çáƒylàï˛Ë˛y Ï̂Ó

í ẑ̨ ÏÕ‘á Ï̂Îyàƒ Ê˛°yÊ˛° ̨õyGÎ̊y ÎyÎ̊ ̂ Î !Ü˛ Ï̂¢yÓ̊ÈüÈ!Ü˛ Ï̂¢yÓ̊# Ï̂òÓ̊ çlƒ ̨õyë˛ƒe´Ù Ó!•Ë)̨ ≈ï˛ Ü˛yÓ̊ƒÜ˛°y˛õ=!° ï˛y Ï̂òÓ̊ xƒy° Ï̂Ü˛y• Ï̂°Ó̊

ÓƒÓ•yÓ˚ Ü˛!ÙˆÏÎ˚ ˆòÎ˚ñ ï˛y•ˆÏ° ≤Ã¢y§Ü˛Ó˚y x!ï˛!Ó˚_´ !e´Î˚yÜ˛°y˛õ=!°ˆÏÜ˛ xÌ≈yÎ˚l Ü˛Ó˚ˆÏï˛ ã˛y•zˆÏÓl– Îy•zˆÏ•yÜ˛ñ Î!ò

˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ ï˛yÍ˛õÎ≈˛õ)î≈ Ê˛°yÊ˛° ˆòáyÎ˚ ˆÎ ˛õyë˛ƒe´Ù Ó!•Ë)˛≈ï˛ Ü˛yÓ˚ƒe´Ù •…y§ ˆ˛õˆÏÎ˚ˆÏSÈ

≤Ã!ï˛ §ÆyˆÏ• àˆÏí˛¸ Ùye 0É5 !í»˛B˛§ xƒy°ˆÏÜ˛y•° ˛õylñ ï˛y•ˆÏ° ÓƒÓ•y!Ó˚Ü˛ ≤ÃË˛yÓ §#!Ùï˛ •ˆÏï˛ ˛õyˆÏÓ˚– fl%Ò°=!°

˛õyë˛e´Ù Ó!•Ë)˛≈ï˛ Ü˛yÓ˚ƒÜ˛°yˆÏ˛õ xÇ¢@˝Ã•ˆÏîÓ˚ çlƒ !¢«˛yÌ≈#ˆÏòÓ˚ í˛zï˛y!•ï˛ Ü˛Ó˚ˆÏï˛ Óy §ÆyˆÏ• Ùye xˆÏô≈Ü˛ ˛õyl#Î˚

xƒy°ˆÏÜ˛y•° ˆ§Ól Ü˛ÙyˆÏï˛ lï%˛l Üœ˛yÓ Óy e´#í˛¸y ò° ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ xyÓ˚G ˆÓ!¢ xÌ≈ ÓƒÎ˚ Ü˛Ó˚ˆÏï˛ •zFS%ÈÜ˛ lyG •ˆÏï˛

˛õyˆÏÓ˚–xƒy°ˆÏÜ˛y•° ˆ§Ól ï˛yˆÏòÓ˚ ≤ÃyÌ!ÙÜ˛ °«˛ƒ–

xl%¢#°ˆÏl ~Ü˛!ê˛ !ê˛ÈüÈˆê˛fiê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y

~Ü˛!ê˛ ¢•ˆÏÓ˚Ó˚ ÙylÓˆÏ§Óy !ÓË˛yà ~Ü˛!ê˛ lï%˛l lÙl#Î˚ Ë˛yí˛¸yÈüÈË˛ï%˛≈!Ü˛ ˛õy•z°ê˛ ã˛y°% Ü˛Ó˚yÓ˚ ˛õ!Ó˚Ü˛“ly Ü˛ˆÏÓ˚ˆÏSÈ ÎyˆÏï˛

à,••#l •ˆÏÎ˚ ˛õˆÏí˛¸ ~ÓÇ ¢•Ó˚ ˆÌˆÏÜ˛ xy◊ˆÏÎ˚Ó˚ ≤ÃˆÏÎ˚yçl •Î˚ ~Ùl ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ §Çáƒy Ü˛ÙyˆÏï˛– Ë˛ï%˛≈!Ü˛!ê˛ !l¡¨

xyˆÏÎ˚Ó˚ ̨ õ!Ó˚ÓyÓ˚=!°ˆÏÜ˛ ï˛yˆÏòÓ˚ xyˆÏÎ˚Ó˚ fl∫“ˆÏÙÎ˚yò# Gë˛ylyÙy §ˆÏ_¥G xyÓy§ˆÏl ÌyÜ˛ˆÏï˛ §y•yÎƒ Ü˛Ó˚yÓ˚ çlƒ !í˛çy•zl

Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ~•z lÙl#Î˚ Ë˛ï%˛≈!Ü˛ ï˛yˆÏòÓ˚ Ü˛Ù≈ˆÏ«˛ˆÏe fliylyhs˝!Ó˚ï˛ Óy x!fliÓ˚ ârê˛y Óy Êœ˛ƒyê˛ ê˛yÎ˚yÓ˚ Óy !ã˛!Ü˛Í§y !ÓˆÏ°Ó˚

ÙˆÏï˛y x≤Ãï˛ƒy!¢ï˛ áÓ˚ã˛=!°Ó˚ çlƒ §yÙO§ƒ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

  ≤Ã!ï˛!ê˛ ̂ Îyàƒ ̨ õ!Ó˚ÓyÓ˚ˆÏÜ˛ ̂ §Óy ̂ òGÎ˚yÓ˚ çlƒ ̨õÎ≈yÆ ï˛•!Ó° ̂ l•zñ ï˛y•z ¢•Ó˚!ê˛ ~ˆÏ°yˆÏÙˆÏ°yË˛yˆÏÓ ̨ õ!Ó˚ÓyÓ˚=!°ˆÏÜ˛

Ë˛ï%˛≈!Ü˛ ˛õyGÎ˚yÓ˚ çlƒ !lÓ≈yã˛l Ü˛ˆÏÓ˚ ~ÓÇ ~Ü˛!ê˛ xˆÏ˛õ«˛y ï˛y!°Ü˛y ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ï˛yÓ˚˛õˆÏÓ˚ ï˛yÓ˚y ˆÎ ˛õ!Ó˚ÓyÓ˚=!°



110 NSOU  PGSW - VII

Ë˛ï%˛≈!Ü˛ ån = 138ä ˆ˛õˆÏÎ˚ˆÏSÈ ï˛yˆÏòÓ˚ §yˆÏÌ ï%˛°ly Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ÎyÓ˚y ~álG xˆÏ˛õ«˛Ùyî ï˛y!°Ü˛yÎ˚ ån = 234ä

Ó˚ˆÏÎ˚ˆÏSÈ ï˛y ˆòáˆÏï˛ ò%!ê˛ @˝Ã&ˆÏ˛õÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ Ó˚ˆÏÎ˚ˆÏSÈ !Ü˛ly–

§yÙy!çÜ˛ ˛õ!Ó˚ˆÏ£ÏÓy=!°ˆÏï˛ ÓƒÎ˚ Ü˛Ó˚y àí˛¸ ˛õ!Ó˚Ùyî å§yÓ˚î# 3ä–

§yÓ˚!î 3 GˆÏÎ˚!ê˛Ç !°ˆÏfiê˛ Ë˛ï%˛≈!Ü˛ ≤ÃyÆ !ã˛!Ü˛Í§y ~ÓÇ !lÎ˚sfî @˝Ã&ˆÏ˛õ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ çlƒ xÌ≈ ÓƒÎ˚

Ë˛ï%˛≈!Ü˛ ≤ÃyÆ xˆÏ˛õ«˛Ùyî ï˛y!°Ü˛yÎ˚

˛õ!Ó˚ÓyÓ˚ ≤Ã!ï˛ àí˛¸ áÓ˚ã˛ $9–329 $13–321

ˆ≤Ãy@˝ÃyÙ ÓSÈˆÏÓ˚Ó˚ §ÙÎ˚

ò%!ê˛ @˝Ã&˛õ xyˆÏSÈñ !ã˛!Ü˛Í§y ~ÓÇ !lÎ˚sfî @˝Ã&˛õñ ÎyÓ˚ xÌ≈ •° ~Ü˛!ê˛ fl∫yô#l !ê˛ÈüÈ˛õÓ˚#«˛y •° §ÓˆÏã˛ˆÏÎ˚ í˛z˛õÎ%_´ ˛õÓ˚#«˛y

Îy à,••#lï˛yÓ˚ V%Ñ˛!Ü˛ˆÏï˛ ÌyÜ˛y ˛õ!Ó˚ÓyÓ˚=!°Ó˚ çlƒ §yÙy!çÜ˛ ˛õ!Ó˚ˆÏ£ÏÓy=!°ˆÏï˛ ÓƒÎ˚ Ü˛Ó˚y ˛õ!Ó˚ÙyˆÏîÓ˚ ˛õyÌ≈Ü˛ƒ xyˆÏSÈ

!Ü˛ly ï˛y !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛– ~Ü˛!ê˛ !ê˛ÈüÈ˛õÓ˚#«˛y ˆ¢£Ï Ü˛Ó˚yÓ˚ ˛õˆÏÓ˚ñ ¢•ˆÏÓ˚Ó˚ Ü˛Ù≈#Ó˚y !l¡¨!°!áï˛ Ê˛°yÊ˛°=!° á%ÑˆÏç

ˆ˛õˆÏÎ˚ˆÏSÈl≠

  t =-12.46– ~ÓÇ p< 0.0001 <.0001 ~Ó˚ ~Ü˛!ê˛ pÈüÈÙyl xï˛ƒhs˝ ˆSÈyê˛– ~•z !˛õÈüÈÙyl •z!Dï˛ Ü˛ˆÏÓ˚ ˆÎ 10,000

!ê˛Ó˚ ÙˆÏôƒ Ùye 1 !ê˛Ó˚ §Ω˛yÓly Ó˚ˆÏÎ˚ˆÏSÈ ˆÎ ~•z Ê˛°yÊ˛°=!° §%ˆÏÎyˆÏàÓ˚ Ü˛yÓ˚ˆÏî •ˆÏÎ˚ˆÏSÈ Óy ï˛yÓ˚y ~Ü˛!ê˛ !ÙÌƒy

•z!ï˛Óyã˛Ü˛ ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚– ~•z Ê˛°yÊ˛ˆÏ°Ó˚ ˛õ!Ó˚ˆÏ≤Ã!«˛ˆÏï˛ñ Ü˛Ù≈#Ó˚y xyd!ÓŸªy§# ˆÓyô Ü˛ˆÏÓ˚l ˆÎ lÙl#Î˚ Ë˛ï%˛≈!Ü˛

§•yÎ˚ï˛yÜ˛yÓ˚# ˛õ!Ó˚ÓyÓ˚=!°Ó˚ §yÙ!@˝ÃÜ˛ áÓ˚ã˛ Ü˛!ÙˆÏÎ˚ !òˆÏÎ˚ˆÏSÈ ~ÓÇ ï˛yÓ˚y ~•z ï˛Ìƒ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ˛õˆÏÓ˚Ó˚

ÓSÈˆÏÓ˚ ˆ≤Ãy@˝ÃyÙ!ê˛ §¡±§yÓ˚ˆÏîÓ˚ çlƒ I

~Ü˛•zË˛yˆÏÓñ Î!ò ~Ü˛!ê˛ àˆÏÓ£ÏîyÎ˚ ̨ õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ ï˛yÍ˛õÎ≈˛õ)î≈ Ê˛°yÊ˛° ̨õyGÎ˚y ÎyÎ˚ ̂ Î ~Ü˛!ê˛ ã˛yÜ˛!Ó˚Ó˚ ≤Ã!¢«˛î

Ü˛Ù≈§)ã˛# xÇ¢@˝Ã•îÜ˛yÓ˚#ˆÏòÓ˚ ã˛yÜ˛!Ó˚ˆÏï˛ ˆÓ˚ˆÏáˆÏSÈ !Ü˛v ï˛yÓ˚y ˆ§•z ã˛yÜ˛!Ó˚=ˆÏ°y ò%•z ÙyˆÏ§Ó˚G Ü˛Ù §ÙÎ˚ ôˆÏÓ˚ ˆÓ˚ˆÏáˆÏSÈñ

ï˛y•ˆÏ° ÓyhflÏ!ÓÜ˛ ≤ÃË˛yÓ §#!Ùï˛ •ˆÏï˛ ˛õyˆÏÓ˚– ò#â≈ˆÏÙÎ˚yò# Ü˛Ù≈§ÇfliyˆÏlÓ˚ !òˆÏÜ˛ ˛õ!Ó˚ã˛y!°ï˛ ly •ˆÏ° Ó˚yçƒ ã˛yÜ˛!Ó˚Ó˚

≤Ã!¢«˛î Ü˛Ù≈§)!ã˛ Ï̂ï˛ xyÓ˚G xÌ≈ ÓƒÎ˚ Ü˛Ó˚̂ Ïï˛ •zFS%ÈÜ˛ lyG • Ï̂ï˛ ̨õy Ï̂Ó˚– ≤Ã!ï˛!ê˛ ̂ «˛ Ï̂eñ Ê˛°yÊ˛°=!° ̨õ!Ó˚§Çáƒylàï˛Ë˛y Ï̂Ó

ï˛yÍ˛õÎ≈˛õ)î≈ !SÈ°ñ !Ü˛v xl%¢#°ˆÏlÓ˚ ≤ÃË˛yÓ=!° xÌ≈Ó• !SÈ° ly– !ê˛ÈüÈ˛õÓ˚#«˛yÓ˚ Ê˛°yÊ˛ˆÏ°Ó˚ ̨ õ)Ó≈Óï˛≈# í˛zòy•Ó˚î=!°ˆÏï˛

!Ê˛ˆÏÓ˚ Îyl≠

t = 2.04, df = 30, p < 0.05 Óy t = 1.7, df = 24, p < 0.10

xy˛õ!l ~ál çyˆÏll ˆÎ V%Ñ˛!Ü˛Ó˚ §yôyÓ˚îË˛yˆÏÓ à,•#ï˛ hflÏÓ˚ •° É05– Îál p < .05ñ xy˛õlyÓ˚ ÎˆÏÌ‹T xyd!ÓŸªy§

xyˆÏSÈ ̂ Î ̨ õÓ˚#«˛y Ü˛Ó˚y @˝Ã&˛õ=!°Ó˚ ÙˆÏôƒ ̨ õyÌ≈Ü˛ƒ Ó˚ˆÏÎ˚ˆÏSÈ– p < .10 ~ñ xy˛õ!l xyd!ÓŸªyˆÏ§Ó˚ ̨ õÎ≈yÆ hflÏˆÏÓ˚ ̂ ˛õÔÑSÈyl!l

ˆÎ ˛õyÌ≈Ü˛ƒ!ê˛ §%ˆÏÎyˆÏàÓ˚ ˛õ!Ó˚ÓˆÏï˛≈ •hflÏˆÏ«˛ˆÏ˛õÓ˚ myÓ˚y í˛zï˛y!òï˛ •Î˚–

e&!ê˛=!° xyÙyˆÏÜ˛ xyÙyÓ˚ Ê˛°yÊ˛° §¡õˆÏÜ˛≈ Ü˛# ÓˆÏ°⁄

xy˛õ!l Îál ≤ÃÜ˛“ ˛õÓ˚#«˛y Ü˛Ó˚yÓ˚ Ü˛Ìy Ë˛yˆÏÓlñ ï˛ál xy˛õ!l Ë˛yÓˆÏï˛ ˛õyˆÏÓ˚l ˆÎ !ÓÜ˛“ ≤ÃÜ˛“ åxy˛õlyÓ˚ !¢!«˛ï˛

≤ÃÜ˛“ä •Î˚ ≤Ãï˛ƒyáƒyl Ü˛Ó˚y •ˆÏÓ Óy •ˆÏÓ ly– ò%Ë˛≈yàƒÓ¢ï˛ñ ˆÎˆÏ•ï%˛ xy˛õ!l Ü˛ál•z §Ù@˝Ã çl§Çáƒy ˛õÓ˚#«˛y Ü˛Ó˚ˆÏSÈl

lyñ ï˛y•z xy˛õlyÓ˚ Ê˛°yÊ˛° ˜Óô !Ü˛ly ï˛y !lô≈yÓ˚î Ü˛Ó˚y
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ï˛yÓ˚ ˆã˛ˆÏÎ˚ ç!ê˛°– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ~Ùl !Ü˛S%È §%ˆÏÎyà Ó˚ˆÏÎ˚ˆÏSÈ ˆÎ xy˛õ!l ˆÎ ò°!ê˛ •hflÏˆÏ«˛˛õ ˆ˛õˆÏÎ˚ˆÏSÈ ~ÓÇ ˆÎ!ê˛

Ü˛ˆÏÓ˚!l ï˛yˆÏòÓ˚ ÙˆÏôƒ ˆÜ˛yl ˛õyÌ≈Ü˛ƒ á%ÑˆÏç ˛õyˆÏÓl lyñ Îál ÓyhflÏˆÏÓ ~Ü˛!ê˛ ˛õyÌ≈Ü˛ƒ !SÈ°– !ÓÜ˛“Ë˛yˆÏÓñ xy˛õlyÓ˚

˛õÓ˚#«˛y ò%!ê˛ @˝Ã&ˆÏ˛õÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ á%ÑˆÏç ˆ˛õˆÏï˛ ˛õyˆÏÓ˚ñ Îál ÓyhflÏˆÏÓ ˆÜ˛yˆÏly ˛õyÌ≈Ü˛ƒ !SÈ° ly–

ê˛y•z˛õ I e&!ê˛–

ê˛y•z˛õ I e&!ê˛=!° åáä âˆÏê˛ Îál xy˛õ!l í˛z˛õ§Ç•yˆÏÓ˚ xyˆÏ§l ˆÎ ~Ü˛!ê˛ ˛õyÌ≈Ü˛ƒ xyˆÏSÈ Îál ˆl•z å§yÓ˚î# 4ä– ~!ê˛

~Ü˛!ê˛ !ÙÌƒy •z!ï˛Óyã˛Ü˛ xl%§¶˛ylÉ xy˛õ!l Î!ò ~Ü˛!ê˛ ~!rê˛!í˛ˆÏ≤ÃˆÏ§rê˛ ˛õÓ˚#«˛y Ü˛ˆÏÓ˚l ~ÓÇ ˆòˆÏál ˆÎ ÎyÓ˚y G£Ï%ô!ê˛

@˝Ã•î Ü˛ˆÏÓ˚ˆÏSÈl ï˛yˆÏòÓ˚ !Ó£Ïîï˛yÓ˚ Ùyey Ü˛Ùñ !Ü˛v §!ï˛ƒ•z ˛õyÌ≈Ü˛ƒ!ê˛ ÷ô%Ùye §%ˆÏÎyˆÏàÓ˚ Ü˛yÓ˚ˆÏî •ˆÏÎ˚ˆÏSÈñ ï˛y•ˆÏ° ~!ê˛

~Ü˛!ê˛ ê˛y•z˛õ I e&!ê˛–

§yÓ˚î# 4 ≤ÃÜ˛“ !ÓˆÏŸ’£Ïî

H0 §ï˛ƒ H0 !ÙÌƒy

H0 ≤Ãï˛ƒyáƒyl ê˛y•z˛õÈüÈ1 e&!ê˛ åÊ˛°§ •z!ï˛Óyã˛Ü˛ xl%§¶˛yl ÓyhflÏÓï˛y ≤Ã!ï˛Ê˛!°ï˛

H0 ≤Ãï˛ƒyáƒyl Ü˛Ó˚ˆÏÓl ly xl%§¶˛yl ÓyhflÏÓï˛y ≤Ã!ï˛Ê˛!°ï˛ ê˛y•z˛õÈüÈII e&!ê˛

å!ÙÌƒy ˆl!ï˛Óyã˛Ü˛ä

ê˛y•z˛õ II e&!ê˛–

ê˛y•z˛õ II e&!ê˛ åâä âˆÏê˛ Îál xy˛õ!l !ÓòƒÙyl ~Ü˛!ê˛ ̨ õyÌ≈Ü˛ƒ á%ÑˆÏç ̨õyl ly– ~!ê˛ ~Ü˛!ê˛ !ÙÌƒy ̂ l!ï˛Óyã˛Ü˛ xl%§¶˛ylÉ

xy˛õ!l Î!ò ˆòˆÏál ˆÎ xƒy!rê˛!í˛ˆÏ≤ÃˆÏ§rê˛ xy§ˆÏ° !Ó£Ïîï˛yÓ˚ Ùyey Ü˛!ÙˆÏÎ˚ ˆòGÎ˚yÓ˚ §ÙÎ˚ ˆÜ˛yˆÏly ˛õyÌ≈Ü˛ƒ Ü˛ˆÏÓ˚!lñ

xy˛õ!l ~Ü˛!ê˛ ê˛y•z˛õ II e&!ê˛ Ü˛ˆÏÓ˚ˆÏSÈl–

  ˛õÓ˚#«˛y ˛õ!Ó˚ã˛y°ly Ü˛Ó˚yÓ˚ §ÙÎ˚ xy˛õ!l ê˛y•z˛õ I Óy ê˛y•z˛õ II e&!ê˛Ó˚ V%Ñ˛!Ü˛ §¡õ)î≈Ó˚*ˆÏ˛õ ò)Ó˚ Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl lyñ ï˛ˆÏÓ

xy˛õlyÓ˚ ≤Ã!ï˛!ê˛ ôÓ˚ˆÏîÓ˚ e&!ê˛ ~ÓÇ ~Ó˚ ≤ÃË˛yÓ=!°Ó˚ V%Ñ˛!Ü˛ ˆÓyV˛y í˛z!ã˛ï˛– Ë%˛ˆÏ°Ó˚ §%!l!ò≈‹T V%Ñ˛!Ü˛ àîly Ü˛Ó˚y ~•z

Ó•zˆÏÎ˚Ó˚ §%ˆÏÎyˆÏàÓ˚ Óy•zˆÏÓ˚–

ˆÓ!¢Ó˚Ë˛yà xl%¢#°lÜ˛yÓ˚#ˆÏòÓ˚ çlƒñ ê˛y•z˛õ I Óy ê˛y•z˛õ II e&!ê˛Ó˚ ≤ÃË˛yÓ=!° ˆÓyV˛yÓ˚ çlƒ ~!ê˛ ÎˆÏÌ‹T ~ÓÇ ˆçˆÏl

Ó˚yá%l ˆÎ §Ó§ÙÎ˚ !Ü˛S%È V%Ñ˛!Ü˛ ç!í˛¸ï˛ ÌyˆÏÜ˛– ê˛y•z˛õ II e&!ê˛ âê˛ˆÏï˛ ˛õyˆÏÓ˚ Ü˛yÓ˚î ~Ü˛!ê˛ ˆSÈyê˛ lÙ%lyÓ˚ xyÜ˛yÓ˚ ˛õÓ˚#«˛yÓ˚

«˛Ùï˛yˆÏÜ˛ §#!Ùï˛ Ü˛ˆÏÓ˚– xy˛õ!l Îál §y!•ï˛ƒ ˛õÎ≈yˆÏ°yã˛ly Ü˛ˆÏÓ˚lñ Óy !lˆÏç •hflÏˆÏ«˛˛õ ˛õÓ˚#«˛y Ü˛ˆÏÓ˚lñ xy˛õ!l Î!ò

Ùye Ü˛ˆÏÎ˚Ü˛çˆÏlÓ˚ §yˆÏÌ Ü˛yç Ü˛ˆÏÓ˚l ï˛ˆÏÓ ê˛y•z˛õ II e&!ê˛Ó˚ V%Ñ˛!Ü˛ ÙyÌyÎ˚ Ó˚yá%l– ê˛y•z˛õ II e&!ê˛ Ü˛y!ê˛ˆÏÎ˚ í˛zë˛ˆÏï˛

xy˛õlyÓ˚ §Ù§ƒy •ˆÏÓ Î!ò ly xy˛õ!l ~Ü˛!ê˛ Óí˛¸ @˝Ã&ˆÏ˛õÓ˚ §yˆÏÌ •hflÏˆÏ«˛˛õ ˛õÓ˚#«˛y Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–

xl%¢#°ˆÏl e&!ê˛

Ü˛“ly Ü˛Ó˚&l xy˛õ!l ~Ü˛!ê˛ í˛zFã˛ !Óòƒy°ˆÏÎ˚Ó˚ ~Ü˛çl Ü˛yí˛zˆÏ™°Ó˚ !Î!l !Ü˛ˆÏ¢yÓ˚ÈüÈ!Ü˛ˆÏ¢yÓ˚#ˆÏòÓ˚ xyd•ï˛ƒyÓ˚ §Çáƒy

Ó,!k˛ !lˆÏÎ˚ í˛z!m@¿– xy˛õ!l xy˛õlyÓ˚ SÈyeˆÏòÓ˚ §yˆÏÌ ~•z V%Ñ˛!Ü˛ Ùôƒfliï˛y Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛Ó˚ˆÏï˛ ã˛yl– xy˛õlyÓ˚ ≤ÃÜ˛“

•° xy˛õlyÓ˚ !í˛çy•zl Ü˛Ó˚y ~Ü˛!ê˛ §ÇÜ˛ˆÏê˛Ó˚ •hflÏˆÏ«˛˛õ xy˛õlyÓ˚ SÈyeˆÏòÓ˚ §y•yÎƒ Ü˛Ó˚ˆÏÓñ !Ü˛v !l!Ÿã˛ï˛ •GÎ˚yÓ˚ çlƒ

xy˛õlyˆÏÜ˛ xÓ¢ƒ•z xy˛õlyÓ˚ ≤ÃÜ˛“ ˛õÓ˚#«˛y Ü˛Ó˚ˆÏï˛ •ˆÏÓ–
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¢)lƒ ≤ÃÜ˛“ •° ˆÎ xy˛õlyÓ˚ •hflÏˆÏ«˛˛õ ˆÜ˛ylG ˛õyÌ≈Ü˛ƒ Ü˛ˆÏÓ˚ ly ~ÓÇ ˆÎ •hflÏˆÏ«˛˛õ @˝Ã•î Ü˛ˆÏÓ˚ ~Ùl ~Ü˛!ê˛ ˆày¤˛#

~ÓÇ ly Ü˛ˆÏÓ˚ ~Ùl ~Ü˛!ê˛ òˆÏ°Ó˚ çlƒ V%Ñ˛!Ü˛ ~Ü˛•z– !ÓÜ˛“ ≤ÃÜ˛“ •° ̂ Î xy˛õlyÓ˚ •hflÏˆÏ«˛˛õ xyd•ï˛ƒyÓ˚ !ã˛hs˝yË˛yÓlyˆÏÜ˛

•…y§ Ü˛ˆÏÓ˚  xyd•ï˛ƒy Ü˛Ó˚yÓ˚ !ã˛hs˝y Óy ˛õ!Ó˚Ü˛“ly–

xy˛õ!l Î!ò xy˛õlyÓ˚ •hflÏˆÏ«˛˛õ ˛õÓ˚#«˛y Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛ ˛õÓ˚#«˛y ˛õ!Ó˚ã˛y°ly Ü˛ˆÏÓ˚l ~ÓÇ ˆòˆÏál ˆÎ •hflÏˆÏ«˛˛õ!ê˛

xyd•ï˛ƒyÓ˚ ôyÓ˚îy Ü˛ÙyˆÏï˛ Ü˛yÓ˚ƒÜ˛Ó˚ !SÈ°ñ !Ü˛v ÓyhflÏˆÏÓ xy˛õlyÓ˚ Ê˛°yÊ˛°=!° ˆÜ˛Ó° ~ˆÏ°yˆÏÙˆÏ°y §%ˆÏÎyà !SÈ°ñ

~!ê˛ ~Ü˛!ê˛ ê˛y•z˛õ I e&!ê˛– ~•z Ê˛°yÊ˛°!ê˛ ~•z !ÓŸªyˆÏ§Ó˚ !òˆÏÜ˛ ˛õ!Ó˚ã˛y!°ï˛ Ü˛Ó˚ˆÏÓ ˆÎ •hflÏˆÏ«˛˛õ §y•yÎƒ Ü˛ˆÏÓ˚ Îál

~!ê˛ ly Ü˛ˆÏÓ˚– !Ü˛ˆÏ¢yÓ˚ÈüÈ!Ü˛ˆÏ¢yÓ˚#Ó˚y ~Ùl ~Ü˛!ê˛ !ã˛!Ü˛ï˛y ˆ˛õˆÏï˛ ˛õyˆÏÓ˚ Îy ï˛yˆÏòÓ˚ §y•yÎƒ Ü˛ˆÏÓ˚ lyñ §Ω˛Óï˛ §ÙÎ˚ ~ÓÇ

§Çfliyl l‹T Ü˛ˆÏÓ˚ Óy ï˛yˆÏòÓ˚ •hflÏˆÏ«˛˛õ ˆÌˆÏÜ˛ ò)ˆÏÓ˚ Ó˚yˆÏá Îy xyÓ˚G Ü˛yÓ˚ƒÜ˛Ó˚ •ˆÏÓ– xy˛õ!l ~Ü˛!ê˛ !ÙÌƒy •z!ï˛Óyã˛Ü˛

≤ÃyÆÉ ˛õ!Ó˚ÓˆÏï˛≈ñ Ü˛“ly Ü˛Ó˚&l ˆÎ xy˛õ!l ~Ü˛!ê˛ ˛õÓ˚#«˛y ˛õ!Ó˚ã˛y°ly Ü˛ˆÏÓ˚ˆÏSÈl ~ÓÇ ˆòˆÏáˆÏSÈl ˆÎ xy˛õlyÓ˚ •hflÏˆÏ«˛˛õ

SÈyeˆÏòÓ˚ xyd•ï˛ƒyÓ˚ ôyÓ˚îyÓ˚ ÙˆÏôƒ ˆÜ˛yl ˛õyÌ≈Ü˛ƒ Ü˛ˆÏÓ˚!lñ Îál xy§ˆÏ° ~!ê˛ ~Ü˛!ê˛ ˛õyÌ≈Ü˛ƒ ˜ï˛!Ó˚ Ü˛Ó˚!SÈ°– ˆÎ

Ê˛°yÊ˛° ~Ü˛!ê˛ ≤ÃÜ˛yÓ˚ II e&!ê˛É ~!ê˛ ~•z !ÓŸªyˆÏ§Ó˚ !òˆÏÜ˛ ˛õ!Ó˚ã˛y!°ï˛ Ü˛Ó˚ˆÏÓ ˆÎ •hflÏˆÏ«˛˛õ Ü˛yç Ü˛ˆÏÓ˚!l Îál ÓyhflÏˆÏÓ

~!ê˛ xyd•ï˛ƒyÓ˚ V%Ñ˛!Ü˛ Ü˛ÙyˆÏï˛ ˛õyˆÏÓ˚– ~áyˆÏlñ !Ü˛ˆÏ¢yÓ˚Ó˚y ~Ùl ~Ü˛!ê˛ !ã˛!Ü˛ï˛y ˛õyˆÏFSÈ ly Îy ç#Ól ÓÑyã˛yˆÏï˛ ˛õyˆÏÓ˚–

xy˛õ!l Î!ò ˛õÓ˚#«˛y ˛õ!Ó˚ã˛y°lyÜ˛yÓ˚# Ü˛yí˛zˆÏ™°Ó˚ •l ï˛ˆÏÓ ˆÜ˛yl V%Ñ˛!Ü˛ ˆÓ!¢ @˝Ã•îˆÏÎyàƒñ ê˛y•z˛õ I Óy ê˛y•z˛õ II⁄

xy˛õ!l !Ü˛ ~Ùl ~Ü˛!ê˛ •hflÏˆÏ«˛˛õ ˛õÓ˚#«˛y ã˛y!°ˆÏÎ˚ ÎyˆÏFSÈl Îy Ü˛yç lyG Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ñ xÌÓy xy˛õ!l !Ü˛ ~Ùl

~Ü˛!ê˛ •hflÏˆÏ«˛˛õ xy°yòy Ü˛ˆÏÓ˚ ˆÓ˚ˆÏáˆÏSÈl Îy §y•yÎƒ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ !Ü˛v xy˛õlyÓ˚ Ü˛yˆÏSÈ ~álG ˛õ!Ó˚§Çáƒyl ˆl•z

ÓƒyÜ˛ xy˛õ ≤ÃÙyî⁄

•zˆÏÊ˛Q §y•zç !Ü˛⁄

≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ •° ò%!ê˛ ˆày¤˛#Ó˚ ÙˆÏôƒ ˛õyÌ≈ˆÏÜ˛ƒÓ˚ Ùyey ˛õ!Ó˚Ùy˛õ Ü˛Ó˚yÓ˚ ~Ü˛!ê˛ §•ç í˛z˛õyÎ˚– ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚

ÙylÜ˛ !Óã%˛ƒ!ï˛Ó˚ ˛õ!Ó˚ˆÏ≤Ã!«˛ˆÏï˛ ˛õyÌ≈ˆÏÜ˛ƒÓ˚ xyÜ˛yˆÏÓ˚Ó˚ í˛z˛õÓ˚ ˆçyÓ˚ ˆòÎ˚ñ ï˛y•z ˛õyÌ≈Ü˛ƒ!ê˛ xyÓ˚G §•ˆÏç @˝Ã&˛õ ç%ˆÏí˛¸

ï%˛°ly Ü˛Ó˚y ÎyÎ˚– !Ü˛S%È ï%˛°ly §yˆÏ˛õˆÏ«˛ ~Ü˛!ê˛ !l!ò≈‹T •hflÏˆÏ«˛ˆÏ˛õÓ˚ Ü˛yÓ˚ƒÜ˛y!Ó˚ï˛y ˛õ!Ó˚Ùy˛õ Ü˛Ó˚yÓ˚ çlƒ ≤ÃË˛yˆÏÓÓ˚

xyÜ˛yÓ˚ !ÓˆÏ¢£ÏË˛yˆÏÓ Ù)°ƒÓyl– ~!ê˛ xy˛õlyˆÏÜ˛ §Ó˚°ï˛yÓ˚ Óy•zˆÏÓ˚ ˆÎˆÏï˛ ˆòÎ˚ ‘•hflÏˆÏ«˛˛õ !Ü˛ Ü˛yç Ü˛ˆÏÓ˚ ly!Ü˛⁄Û

xˆÏlÜ˛ ˆÓ!¢ ˛õ!Ó˚¢#!°ï˛Ë˛yˆÏÓ ‘!Ó!Ë˛ß¨ ˆ≤Ã«˛y˛õˆÏê˛ •hflÏˆÏ«˛˛õ Ü˛ï˛ê˛y Ë˛yˆÏ°yË˛yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚⁄Û x!ôÜ˛vñ ˆÜ˛yˆÏly

˛õ!Ó˚§Çáƒylàï˛ ï˛yï˛ˆÏÓ˚ƒÓ˚ ̨õ!Ó˚ÓˆÏï˛≈ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yˆÏÓ˚Ó˚ í˛z˛õÓ˚ ̂ çyÓ˚ !òˆÏÎ˚ñ xy˛õ!l Ê˛°yÊ˛°=!°ˆÏÜ˛ ï˛yˆÏòÓ˚ ÓƒÓ•y!Ó˚Ü˛

≤ÃË˛yÓ=!°ˆÏï˛ xyÓ˚G §•ˆÏç xl%Óyò Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–

xyÙÓ˚y Ü˛#Ë˛yˆÏÓ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ àîly Ü˛Ó˚Ó⁄

ˆÜ˛yˆÏ•ˆÏlÓ˚ !í˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ àîly Ü˛Ó˚y •Î˚– ˆÜ˛yˆÏ•ˆÏlÓ˚ !í˛ •° ò%!ê˛ í˛z˛õyˆÏÎ˚Ó˚ ÙˆÏôƒ ˛õyÌ≈ˆÏÜ˛ƒÓ˚

í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yˆÏÓ˚Ó˚ ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ– ˆÎˆÏ•ï%˛ ˆÜ˛yˆÏ•ˆÏlÓ˚ !í˛ ò%!ê˛ @˝Ã&ˆÏ˛õÓ˚ çlƒ í˛z˛õyÎ˚ ÓƒÓ•yÓ˚

Ü˛ˆÏÓ˚ñ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yˆÏÓ˚Ó˚ ~•z ˛õ!Ó˚Ùy˛õ ÷ô%Ùye ˆê˛ˆÏfiê˛Ó˚ §yˆÏÌ ~Ü˛ˆÏe Ü˛yÓ˚ƒÜ˛Ó˚–

≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ !l¡¨Ó˚*˛õ àîly Ü˛Ó˚y •Î˚≠

ˆÜ˛yˆÏ•ˆÏlÓ˚ d = (x1-x2)/ {(SD1 + SD2)/2)

 = å˛õÓ˚#«˛yÙ)°Ü˛ @˝Ã&ˆÏ˛õÓ˚ ÙyˆÏl ÈüÈ !lÎ˚sfî @˝Ã&ˆÏ˛õÓ˚ àí˛¸ä˘˛õ%° Ü˛Ó˚y
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xyò¢≈ ã%˛ƒ!ï˛

xy˛õ!l !l¡¨!°!áï˛ !lˆÏò≈!¢Ü˛y ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ Ù)°ƒyÎ˚l Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l å!ã˛e 3ä– Î!ò ˆÜ˛yˆÏ•ˆÏlÓ˚

!í˛ 0.2 ~Ó˚ Ü˛ySÈyÜ˛y!SÈ •Î˚ñ ï˛y•ˆÏ° ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ ˆSÈyê˛– Î!ò ~!ê˛ 0.5 ~Ó˚ Ü˛ySÈyÜ˛y!SÈ •Î˚ ï˛ˆÏÓ ≤ÃË˛yˆÏÓÓ˚

xyÜ˛yÓ˚!ê˛ ÙyV˛y!Ó˚ !•§yˆÏÓ !ÓˆÏÓ!ã˛ï˛ •Î˚– ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ 0.8 ~Ó˚ Ü˛ySÈyÜ˛y!SÈ •ˆÏ°ñ ~!ê˛ ~Ü˛!ê˛ Óí˛¸ ≤ÃË˛yˆÏÓÓ˚

xyÜ˛yÓ˚ !•§yˆÏÓ !ÓˆÏÓ!ã˛ï˛ •Î˚– Î!ò ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ 1 ~Ó˚ ˆã˛ˆÏÎ˚ ˆÓ!¢ •Î˚ñ ï˛ˆÏÓ ~!ê˛ ~Ü˛!ê˛ á%Ó Óí˛¸ ≤ÃË˛yÓ

xyÜ˛yÓ˚ –

                                           Figure - 3 : Measuring magnitude of effect size

≤ÃË˛yˆÏÓÓ˚ xyÜ˛yˆÏÓ˚Ó˚ Ùyey ˛õ!Ó˚ÙyˆÏ˛õÓ˚ çlƒ ~Ü˛!ê˛ ˆflÒ°ñ 0 åˆÜ˛yl ≤ÃË˛yÓ ˆl•zä ˆÌˆÏÜ˛ 1 Óy ï˛yÓ˚ ˆÓ!¢ å~Ü˛!ê˛ Óí˛¸

≤ÃË˛yÓä– ÙyV˛áyˆÏl ≤ÃyÎ˚ 0.5 ˆÌˆÏÜ˛ 0.8 ˛õÎ≈hs˝ ~Ü˛!ê˛ ˛õ!Ó˚§Ó˚ Ó˚ˆÏÎ˚ˆÏSÈ ˆÎáyˆÏl ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ˆÏÜ˛ ÙyV˛y!Ó˚ !•§yˆÏÓ

!ÓˆÏÓã˛ly Ü˛Ó˚y •Î˚–

ˆÜ˛yˆÏ•ˆÏlÓ˚ !í˛ àîly Ü˛Ó˚yÓ˚ §ÙÎ˚ñ xy˛õ!l ~Ü˛!ê˛ ˆl!ï˛Óyã˛Ü˛ Ê˛°yÊ˛° ˆ˛õˆÏï˛ ˛õyˆÏÓ˚l– Î!ò xy˛õlyÓ˚ §Ù#Ü˛Ó˚ˆÏî x 1

•° ˛õÓ˚#«˛yÙ)°Ü˛ @˝Ã&˛õ ~ÓÇ x 2 •° Ü˛rˆÏrê˛y° @˝Ã&˛õñ ï˛y•ˆÏ° ~Ü˛!ê˛ ˆl!ï˛Óyã˛Ü˛ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ !lˆÏò≈¢ Ü˛ˆÏÓ˚ ˆÎ

≤ÃË˛yÓ!ê˛ ˆl!ï˛Óyã˛Ü˛ !SÈ° å˛õ!Ó˚!fli!ï˛Ó˚ í˛zß¨!ï˛Ó˚ ˛õ!Ó˚ÓˆÏï˛≈ñ ~!ê˛ xÓl!ï˛Ó˚ Ü˛yÓ˚î •ˆÏÎ˚!SÈ°ñ Óy Ó,!k˛Ó˚ ˛õ!Ó˚ÓˆÏï˛≈ñ •…y§

!SÈ°– ä §yôyÓ˚îË˛yˆÏÓñ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yˆÏÓ˚Ó˚ !ã˛•´!ê˛ !Ó¢y°ï˛yÓ˚ ÙˆÏï˛y =Ó˚&c˛õ)î≈ lÎ˚– Îy•zˆÏ•yÜ˛ñ xy˛õlyÓ˚ §Ó≈òy

Îyã˛y•z Ü˛Ó˚y í˛z!ã˛ï˛ ˆÎ ˛õ!Ó˚Óï˛≈ˆÏlÓ˚ !òÜ˛!ê˛ xy˛õlyÓ˚ xl%ÙyˆÏlÓ˚ §yˆÏÌ ˆÙˆÏ°–

 ~Ü˛!ê˛ ˆSÈyê˛ ≤ÃË˛yÓ xyÜ˛yÓ˚ ˆáÑyçyÓ˚ xÌ≈ ~•z lÎ˚ ˆÎ !ÓˆÏÓã˛lyô#l !ã˛!Ü˛ï˛yÓ˚ ˆÜ˛yl ≤ÃË˛yÓ ˆl•z– ~Ü˛!ê˛ ˆSÈyê˛

≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ ˆáÑyçyÓ˚ xÌ≈ •° ≤ÃË˛yÓ Óy ˛õyÌ≈Ü˛ƒ §ly_´ Ü˛Ó˚yÓ˚ ~Ü˛Ùye í˛z˛õyÎ˚ •° ~Ü˛!ê˛ Óí˛¸ lÙ%ly xyÜ˛yˆÏÓ˚Ó˚

§yˆÏÌ §%!l!ò≈‹T Îsf ÓƒÓ•yÓ˚ Ü˛Ó˚y– Óí˛¸ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yˆÏÓ˚Ó˚ çlƒñ xy˛õ!l ò%!ê˛ @˝Ã&ˆÏ˛õÓ˚ ÙˆÏôƒ ̨õyÌ≈Ü˛ƒ!ê˛ ̂ Ü˛Ó° ̨õÎ≈ˆÏÓ«˛î

Ü˛ˆÏÓ˚ ˆòáˆÏï˛ §«˛Ù •ˆÏï˛ ˛õyˆÏÓ˚l– ~Ü˛!ê˛ Ü˛yÓ˚ƒÜ˛Ó˚ xƒy!rê˛ÓyˆÏÎ˚y!ê˛Ü˛ !ÓˆÏÓã˛ly Ü˛Ó˚&l– Î!ò ~Ü˛!ê˛ xƒy!rê˛ÓyˆÏÎ˚y!ê˛Ü˛

~Ü˛!ê˛ x§%fliï˛yÎ˚ Ë%˛àˆÏSÈl ~Ùl ~Ü˛!ê˛ @˝Ã&˛õˆÏÜ˛ ˆòGÎ˚y •Î˚ ~ÓÇ xlƒ @˝Ã&˛õ!ê˛ ~Ü˛!ê˛ çyÎ˚ày ˆ˛õˆÏÎ˚ˆÏSÈñ ï˛y•ˆÏ° Ü˛yÓ˚

°«˛î=!° Ó¶˛ •ˆÏÎ˚ ˆàˆÏSÈ ï˛y ˆòˆÏá xy˛õ!l Ó°ˆÏï˛ ˛õyÓ˚ˆÏÓl ˆÜ˛ xƒy!rê˛ÓyˆÏÎ˚y!ê˛Ü˛ ˆ˛õˆÏÎ˚ˆÏSÈ– ~!ê˛ ~Ü˛!ê˛ á%Ó Óí˛¸

≤ÃË˛yÓ xyÜ˛yˆÏÓ˚Ó˚ ~Ü˛!ê˛ í˛zòy•Ó˚î– xy˛õ!l Îb¢#° ˛õÓ˚#«˛y SÈyí˛¸y•z ˛õyÌ≈Ü˛ƒ!ê˛ ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l åÎ!òG

xy˛õlyÓ˚ ~álG ˛õÓ˚#«˛y Ü˛Ó˚y í˛z!ã˛ï˛úä

 ~ê˛y ˆÓyV˛y í˛z!ã˛ï˛ ˆÎ ˆÜ˛yˆÏ•ˆÏlÓ˚ !í˛ Î!ò 1É0 ~Ó˚ ˆã˛ˆÏÎ˚ Óí˛¸ •Î˚ ï˛ˆÏÓ ~!ê˛ ~Ü˛!ê˛ á%Ó Óí˛¸ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚–

•zˆÏÊ˛Q §y•zç !lˆÏò≈¢ Ü˛ˆÏÓ˚ ˆÎ Ü˛rˆÏrê˛y° @˝Ã&ˆÏ˛õÓ˚ àí˛¸ ˆÌˆÏÜ˛ ˛õÓ˚#«˛yÙ)°Ü˛ ˆày¤˛#Ó˚ àí˛¸ Ü˛ï˛=!° xyò¢≈ !Óã%˛ƒ!ï˛–

ˆÜ˛yˆÏ•ˆÏlÓ˚ d Î!ò 1 ~Ó˚ §Ùyl •Î˚ñ ï˛y•ˆÏ° ˆ§áyˆÏl

í˛z˛õyÎ˚=!°Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ §¡õ)î≈ xyò¢≈ !Óã%˛ƒ!ï˛– xy˛õ!l xôƒyÎ˚ 4 ˆÌˆÏÜ˛ ÙˆÏl Ó˚yáˆÏÓl ˆÎ ≤ÃyÎ˚ §ÙhflÏ ˆflÒyÓ˚ àí˛¸

ˆÌˆÏÜ˛ +˘ÛÛ3 fiê˛ƒyu˛yí˛≈ !Óã%˛ƒ!ï˛Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸ ~ÓÇ 68 ¢ï˛yÇ¢ ˆflÒyÓ˚ àí˛¸ ˆÌˆÏÜ˛ +˘ÛÛ1 fiê˛ƒyu˛yí˛≈ !Óã%˛ƒ!ï˛Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸–

í˛z˛õyÎ˚=!°Ó˚ ÙˆÏôƒ 1 !ê˛Ó˚G ˆÓ!¢ fiê˛ƒyu˛yí˛≈ !Óã%˛ƒ!ï˛ á%ÑˆÏç ˛õyGÎ˚y ~Ü˛!ê˛ í˛zˆÏÕ‘áˆÏÎyàƒ ˛õyÌ≈Ü˛ƒ–
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!í˛!fiê˛Δ!Óí˛z¢l ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ •zˆÏÊ˛Q §y•zç ˆÓyV˛y

@˝Ãy!Ê˛Ü˛y° í˛z˛õfliy˛õly ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yˆÏÓ˚Ó˚ xÌ≈ flõ‹T Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– ≤ÃË˛yÓ xyÜ˛yˆÏÓ˚Ó˚

°«˛ƒ •° ò%!ê˛ !Óï˛Ó˚ˆÏîÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ò%!ê˛ ÙyôƒˆÏÙÓ˚ ÙˆÏôƒ ˛õyÌ≈ˆÏÜ˛ƒÓ˚ xyÜ˛yÓ˚ˆÏÜ˛ ≤Ã!Ùï˛ Ü˛Ó˚y– !ã˛e 4

~ !Óï˛Ó˚î !ÓˆÏÓã˛ly Ü˛ˆÏÓ˚ ÷Ó˚& Ü˛Ó˚&lÈüÈ

ò%•z!ê˛ !í˛!fiê˛Δ!Óí˛z¢ˆÏlÓ˚ ÙyôƒˆÏÙ Îy ~Ü˛§yˆÏÌ Ü˛ySÈyÜ˛y!SÈ ÌyˆÏÜ˛ ~ÓÇ Óí˛¸ fiê˛ƒyu˛yí˛≈ !Óã%˛ƒ!ï˛ˆÏï˛ ≤Ãã%˛Ó˚ ̨õ!Ó˚ÙyˆÏî GË˛yÓ˚°ƒy˛õ

ÌyˆÏÜ˛– ~•z ˛õ!Ó˚!fli!ï˛ˆÏï˛ñ xy˛õ!l ≤ÃË˛yÓ xyÜ˛yÓ˚ ˆSÈyê˛ ≤ÃÜ˛“ Ü˛Ó˚y •ˆÏÓÉ

xy˛õ!l ˆòáˆÏï˛ ˛õyˆÏFSÈl ˆÎ í˛z˛õyÎ˚=!° Ü˛ySÈyÜ˛y!SÈ ~ÓÇ GË˛yÓ˚°ƒy˛õ!ê˛ Óí˛¸– !Óï˛Ó˚î=!°G §Ùï˛°ñ Îy Ó,•_Ó˚ ÙylÜ˛

!Óã%˛ƒ!ï˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚– ~!ê˛ xy˛õlyˆÏÜ˛ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ §¡õˆÏÜ˛≈ Ü˛# ÓˆÏ°⁄

  ≤ÃÌÙï˛ñ ò%!ê˛ !í˛!fiê˛Δ!Óí˛z¢ˆÏlÓ˚ ÙˆÏôƒ Ó,•Í ˛õ!Ó˚Ùyî GË˛yÓ˚°ƒy˛õ !lˆÏò≈¢ Ü˛ˆÏÓ˚ ˆÎ ~Ü˛çl Óƒ!_´ !ã˛!Ü˛ï˛y Óy !lÎ˚sfî

ˆày¤˛#ˆÏï˛ !SÈˆÏ°l !Ü˛ly ï˛y §ly_´ Ü˛Ó˚y Ü˛!ë˛l •ˆÏÓ– ˛õyÌ≈Ü˛ƒ flõ‹T •ˆÏÓ lyÉ !mï˛#Î˚ï˛ñ Ó,•Í xyò¢≈ !Óã%˛ƒ!ï˛ åÓrê˛l=!°

!¢áÓ˚ ˆÌˆÏÜ˛ ˆÓ!¢ §Ùï˛°ä ÙyˆÏl ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yˆÏÓ˚Ó˚ •Ó˚ àîly Óí˛¸ •ˆÏÓ ~ÓÇ Ê˛ˆÏ° ˆÜ˛yˆÏ•ˆÏlÓ˚ !í˛ ˆSÈyê˛ •ˆÏÓ–

 !ã˛e 4 ~Ó˚ !Óï˛Ó˚î=!° !ã˛e 5 ÈüÈ~Ó˚ !Óï˛Ó˚î=!°Ó˚ §yˆÏÌ ï%˛°ly Ü˛Ó˚&l–

ò%•z!ê˛ !í˛!fiê˛Δ!Óí˛z¢ˆÏlÓ˚ ÙyôƒˆÏÙ Îy ~Ü˛§yˆÏÌ Ü˛ySÈyÜ˛y!SÈ lÎ˚ ~ÓÇ Óí˛¸ fiê˛ƒyu˛yí˛≈ !Óã%˛ƒ!ï˛ˆÏï˛ GË˛yÓ˚°ƒyˆÏ˛õÓ˚ ˛õ!Ó˚Ùyî

Ü˛Ù ÌyˆÏÜ˛– ~•z ˛õ!Ó˚!fli!ï˛ˆÏï˛ñ xy˛õ!l ≤ÃÜ˛“ Ü˛Ó˚y •ˆÏÓ
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≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ ÙyV˛y!Ó˚–

ò%!ê˛ !í˛!fiê˛Δ!Óí˛z¢ˆÏlÓ˚ ÙˆÏôƒñ !Ü˛v ï˛yˆÏòÓ˚ ÙˆÏôƒ Óí˛¸ fiê˛ƒyu˛yí˛≈ !Óã%˛ƒ!ï˛G Ó˚ˆÏÎ˚ˆÏSÈ ÓˆÏ° ÙˆÏl •Î˚– ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚

àîlyÓ˚ •Ó˚ Óí˛¸ •ˆÏÓñ ~ÓÇ Ê˛°fl∫Ó˚*˛õ ˆÜ˛yˆÏ•ˆÏlÓ˚ d ˆSÈyê˛ •ˆÏÓñ Î!òG !í˛!fiê˛Δ!Óí˛z¢ˆÏlÓ˚ ≤ÃÌÙ ˆ§ˆÏê˛Ó˚ ÙˆÏï˛y ˆSÈyê˛

lÎ˚ Ü˛yÓ˚î ò%!ê˛ !Óï˛Ó˚ˆÏîÓ˚ ÙˆÏôƒ GË˛yÓ˚°ƒy˛õ ˆSÈyê˛–   lò%•z!ê˛ !í˛!fiê˛Δ!Óí˛z¢ˆÏlÓ˚ ÙyôƒˆÏÙ Îy Ü˛ySÈyÜ˛y!SÈ ÌyˆÏÜ˛ ~ÓÇ ˆSÈyê˛

fiê˛ƒyu˛yí˛≈ !Óã%˛ƒ!ï˛ˆÏï˛ x“ ˛õ!Ó˚ÙyˆÏî GË˛yÓ˚°ƒy˛õ ÌyˆÏÜ˛– ~•z ˛õ!Ó˚!fli!ï˛ˆÏï˛ñ xy˛õ!l ≤ÃË˛yÓ xyÜ˛yÓ˚ Óí˛¸ ≤ÃÜ˛“ Ü˛Ó˚y

•ˆÏÓ– !ã˛e 6 ÈüÈ~Ó˚ ÙyôƒÙ=!° !ã˛e 4 ÈüÈ~Ó˚ ÙˆÏï˛y xyÓ˚G ˆÓ!¢ xl%Ó˚*˛õ ÓˆÏ° ÙˆÏl •ˆÏFSÈ– !Ü˛v !Óï˛Ó˚î=!° ˆÓ¢

ã)˛í˛¸yÎ˚ Ó˚ˆÏÎ˚ˆÏSÈñ Îy ˆSÈyê˛ xyò¢≈ !Óã%˛ƒ!ï˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚ñ ï˛y•z ò%!ê˛ !Óï˛Ó˚ˆÏîÓ˚ ÙˆÏôƒ §yÙylƒ GË˛yÓ˚°ƒy˛õ Ó˚ˆÏÎ˚ˆÏSÈ– ~•z

!í˛!fiê˛Δ!Óí˛z¢l=!° !ã˛e 4ÈüÈ~Ó˚ !í˛!fiê˛Δ!Óí˛z¢l=!°Ó˚ ï%˛°lyÎ˚ ~Ü˛!ê˛ Óí˛¸ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ ôyÓ˚î Ü˛Ó˚ˆÏÓ–

xyÙÓ˚y Îy !¢ˆÏá!SÈ

  !ê˛ÈüÈˆê˛fiê˛ ˛õÓ˚#«˛y xy˛õlyˆÏÜ˛ ò%•z òˆÏ°Ó˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ xyˆÏSÈ !Ü˛ly ï˛y !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛ ˆòÎ˚–

  ï˛yï˛Î≈ hflÏÓ˚ •° V%Ñ˛!Ü˛Ó˚ ˛õ!Ó˚Ùyî Îy xy˛õ!l fl∫#Ü˛yÓ˚ Ü˛Ó˚ˆÏï˛ •zFS%ÈÜ˛ ˆÎ xy˛õ!l ¢)lƒ ≤ÃÜ˛“ ≤Ãï˛ƒyáƒyl Ü˛ˆÏÓ˚ˆÏSÈlñ Óy

ÓˆÏ°ˆÏSÈl ˆÎ ˆày¤˛#Ó˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ !SÈ°ñ Îál ˆÜ˛ylG ˛õyÌ≈Ü˛ƒ !SÈ° ly–

§ÙhflÏ ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛°yÊ˛ˆÏ°Ó˚ xÌ≈˛õ)î≈ ÓƒÓ•y!Ó˚Ü˛ ≤ÃË˛yÓ ˆl•z–

  Î!ò ˆÜ˛yˆÏ•ˆÏlÓ˚ d 0.2 ~Ó˚ Ü˛ySÈyÜ˛y!SÈ •Î˚ñ ï˛ˆÏÓ ~!ê˛ ˆSÈyê˛ !•§yˆÏÓ !ÓˆÏÓ!ã˛ï˛ •Î˚– Î!ò ~!ê˛ 0.5 ~Ó˚ Ü˛ySÈyÜ˛y!SÈ •Î˚

ï˛ˆÏÓ ~!ê˛ ÙyV˛y!Ó˚ !•§yˆÏÓ !ÓˆÏÓ!ã˛ï˛ •Î˚– Î!ò ~!ê˛ 0.8 ~Ó˚ Ü˛ySÈyÜ˛y!SÈ Óy ï˛yÓ˚ ˆÓ!¢ •Î˚ ï˛ˆÏÓ ~!ê˛ ~Ü˛!ê˛ Óí˛¸

≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ !•§yˆÏÓ !ÓˆÏÓ!ã˛ï˛ •Î˚–

≤ÃÜ˛“ §¡õˆÏÜ˛≈ xyÓ˚G≠ ~Ü˛ÈüÈ ~ÓÇ ò%•zÈüÈˆê˛•z°í˛ ˛õÓ˚#«˛y

 ~Ü˛ÈüÈ ~ÓÇ ˆê˛•z°í˛ ˛õÓ˚#«˛yÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ ˆÓyV˛yÓ˚ ÙyôƒˆÏÙ xy˛õ!l xy˛õlyÓ˚ xl%¢#°lˆÏÜ˛ xyÓ˚G ˛õ!Ó˚Ùy!ç≈ï˛

Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–

 ~Ü˛ÈüÈ Óy ò%•zÈüÈˆê˛•z°í˛ ˛õÓ˚#«˛yÓ˚ çlƒñ ôˆÏÓ˚ !ll xy˛õ!l ~álG É05ÈüÈ~Ó˚ ï˛yÍ˛õÎ≈ hflÏÓ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏSÈl– ~Ü˛!ê˛

ê%˛ÈüÈˆê˛•z°í˛ ̨ õÓ˚#«˛y xy˛õlyÓ˚ xy°Ê˛yÓ˚ xˆÏô≈Ü˛ˆÏÜ˛ ~Ü˛ !òˆÏÜ˛ ̨ õ!Ó˚§Çáƒylàï˛ ï˛yï˛Î≈ ̨ õÓ˚#«˛y Ü˛Ó˚yÓ˚ çlƒ ~ÓÇ xˆÏô≈Ü˛

xlƒ !òˆÏÜ˛ ˛õ!Ó˚§Çáƒylàï˛ ï˛yï˛Î≈ ˛õÓ˚#«˛y Ü˛Ó˚yÓ˚ çlƒ !Óï˛Ó˚î Ü˛ˆÏÓ˚ å!ã˛e 7ä– ~Ó˚ ÙyˆÏl •° ˆÎ !í˛!fiê˛Δ!Óí˛z¢ˆÏlÓ˚

≤Ã!ï˛!ê˛ ˆ°ç .025 ~Ó˚ ~Ü˛!ê˛ xy°Ê˛y ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚– ~Ü˛!ê˛ ê%˛ÈüÈˆê˛•z°í˛ ˛õÓ˚#«˛y ï˛yÓ˚ !òÜ˛!ê˛ ˛õ)Ó≈yË˛y§ ly !òˆÏÎ˚•z

§¡õÜ˛≈ !ÓòƒÙyl ÌyÜ˛yÓ˚ §Ω˛yÓlyˆÏÜ˛ !ÓˆÏŸ’£Ïî Ü˛ˆÏÓ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ~!ê˛ ~Ü˛!ê˛ !ã˛!Ü˛ï˛yÓ˚ Ê˛°yÊ˛ˆÏ°Ó˚ í˛zß¨!ï˛ Óy

áyÓ˚y˛õ Ê˛°yÊ˛ˆÏ°Ó˚ §Ω˛yÓlyÓ˚ çlƒ ˛õÓ˚#«˛y Ü˛ˆÏÓ˚– ~Ü˛•zË˛yˆÏÓñ xy˛õ!l xy@˝Ã•# •ˆÏï˛ ˛õyˆÏÓ˚l ˆÎ ˆÜ˛yˆÏly •hflÏˆÏ«˛˛õ

~Ü˛!ê˛ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ í˛z˛õyç≈lˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ˆÏSÈ !Ü˛lyó ~Ü˛!ê˛ ê%˛ÈüÈˆê˛•z°í˛ ˛õÓ˚#«˛y Ó°ˆÏï˛ ˛õyˆÏÓ˚ ˆÎ xyÎ˚ ly°

•y•zˆÏ˛õy!Ì!§ˆÏ§Ó˚ Ù)ˆÏ°ƒÓ˚ ˆã˛ˆÏÎ˚ ˆÓ!¢ Óy Ü˛Ù– ~Ü˛!ê˛ ê%˛ÈüÈˆê˛•z°í˛ ˛õÓ˚#«˛yÓ˚ §yˆÏÌñ ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ ï˛yÍ˛õÎ≈˛õ)î≈

•GÎ˚yÓ˚ çlƒñ Ê˛°yÊ˛°=!° !í˛!fiê˛Δ!Óí˛z¢ˆÏlÓ˚ í˛z˛õˆÏÓ˚Ó˚ Óy l#ˆÏã˛Ó˚ 2.5 ¢ï˛yÇˆÏ¢ •ˆÏï˛ •ˆÏÓñ ÎyÓ˚ Ê˛ˆÏ° ~Ü˛!ê˛ péüÈÙyl

É05 ÈüÈ~Ó˚ Ü˛Ù •ˆÏÓ–
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~Ü˛!ê˛ ~Ü˛ÈüÈˆê˛•z°í˛ ˛õÓ˚#«˛y ~Ü˛!ê˛  ≤ÃÜ˛“ !lˆÏò≈¢ Ü˛ˆÏÓ˚ Îy !l!ò≈‹T Ü˛ˆÏÓ˚ ˆÎ !ã˛!Ü˛ï˛y Óy §¡õˆÏÜ˛≈Ó˚ ≤ÃË˛yÓ !lÎ˚sfˆÏîÓ˚

ˆã˛ˆÏÎ˚ ˆÓ!¢ Óy Ü˛Ù •ˆÏÓ– ~Ü˛!ê˛ !mÈüÈˆê˛•z°í˛ ˛õÓ˚#«˛y x!lˆÏò≈!¢Ü˛ xl%ÙyˆÏlÓ˚ çlƒ ÓƒÓ•*ï˛ •Î˚– ~Ü˛!ê˛ ~Ü˛ÈüÈˆê˛•z°í˛

˛õÓ˚#«˛yÓ˚ çlƒñ Óe´ˆÏÓ˚áyÓ˚ l#ˆÏã˛Ó˚ xÇ¢!ê˛ Îy p <.05 ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚ ï˛y !Óï˛Ó˚ˆÏîÓ˚ ~Ü˛ ≤ÃyˆÏhs˝ xÓ!fliï˛ñ ˆÎáyˆÏl

≤ÃË˛yÓ ˛õyGÎ˚y ÎyˆÏÓ ÓˆÏ° xy¢y Ü˛Ó˚y •ˆÏFSÈ– ~Ü˛!ê˛ !mÈüÈ˛õ%FSÈ ˛õÓ˚#«˛yÓ˚ çlƒñ Óe´ˆÏÓ˚áyÓ˚ ≤Ã!ï˛!ê˛ ≤ÃyˆÏhs˝Ó˚ l#ˆÏã˛ É025

~Ó˚ ˆ«˛eÊ˛° §• ~°yÜ˛y!ê˛ !ÓË˛_´ Ü˛Ó˚y •Î˚–

 !ÓÜ˛“Ë˛yˆÏÓñ ~Ü˛!ê˛ ~Ü˛ÈüÈˆê˛•z°í˛ ˛õÓ˚#«˛y É05 ~Ó˚ xy°Ê˛yˆÏÜ˛ ~Ü˛ˆÏã˛!ê˛Î˚yË˛yˆÏÓ !Óï˛Ó˚ˆÏîÓ˚ ~Ü˛ ≤ÃyˆÏhs˝ !Óï˛Ó˚î Ü˛ˆÏÓ˚

~ÓÇ !Óï˛Ó˚ˆÏîÓ˚ xlƒ ≤Ãyhs˝!ê˛ ˆÙyˆÏê˛G ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ly– Î!ò xy˛õ!l çylˆÏï˛ ã˛yl ˆÎ ˆÜ˛yˆÏly •hflÏˆÏ«˛˛õ ˛õy!Ó˚Óy!Ó˚Ü˛

xyÎ˚ Óy!í˛¸ˆÏÎ˚ˆÏSÈ !Ü˛lyñ ~Ü˛ÈüÈˆê˛•z°í˛ ˛õÓ˚#«˛y xy˛õlyˆÏÜ˛ Ó,!k˛ ¢ly_´ Ü˛Ó˚yÓ˚ çlƒ xyÓ˚G ¢!_´ ˆòˆÏÓñ !Ü˛v ~!ê˛

ˆÙyˆÏê˛G •…yˆÏ§Ó˚ çlƒ ˛õÓ˚#«˛y Ü˛Ó˚ˆÏÓ ly– xy˛õ!l ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛°yÊ˛° á%ÑˆÏç ˛õyGÎ˚yÓ˚

§Ω˛yÓly ̂ Ó!¢ñ ï˛ˆÏÓ xy˛õ!l !Óï˛Ó˚ˆÏîÓ˚ xlƒ ≤ÃyˆÏhs˝ Ê˛°yÊ˛° •y!Ó˚ˆÏÎ˚ ÎyGÎ˚yÓ˚ V%Ñ˛!Ü˛ˆÏï˛ Ó˚ˆÏÎ˚ˆÏSÈl– !Ü˛S%È ̨ õ!Ó˚!fli!ï˛ˆÏï˛ñ

!Óï˛Ó˚ˆÏîÓ˚ xlƒ ≤ÃyˆÏhs˝ ≤ÃË˛yÓ xl%˛õ!fliï˛ ~Ü˛!ê˛ =Ó˚&ï˛Ó˚ §Ù§ƒy •ˆÏï˛ ˛õyˆÏÓ˚– xy˛õ!l ~Ü˛!ê˛ xƒy!rê˛§y•zˆÏÜ˛y!ê˛Ü˛ G£Ï%ô

˛õÓ˚#«˛y Ü˛Ó˚ˆÏï˛ xy@˝Ã•# ~Ùl §Ω˛yÓly !ÓˆÏÓã˛ly Ü˛Ó˚&l– xy˛õ!l G£Ï%ˆÏôÓ˚ í˛zß¨ï˛ Ü˛yÓ˚ƒÜ˛y!Ó˚ï˛yÓ˚ çlƒ ~Ü˛!ê˛

˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛°yÊ˛° ̂ áÑyçyÓ˚ §%ˆÏÎyà Óyí˛¸yˆÏï˛ ã˛ylñ ï˛y•z xy˛õ!l ~Ü˛!ê˛ ~Ü˛ÈüÈˆê˛•z°í˛ ̨ õÓ˚#«˛y

ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚l– ~!ê˛ Ü˛Ó˚yÓ˚ ÙyôƒˆÏÙñ xy˛õ!l xyÓ˚ ≤ÃÙyî á%ÑˆÏç ˛õyˆÏÓl ly ˆÎ G£Ï%ô!ê˛ !ÓòƒÙyl G£Ï%ˆÏôÓ˚ ˆã˛ˆÏÎ˚ Ü˛Ù

Ü˛yÓ˚ƒÜ˛Ó˚# Óy ˆÜ˛yˆÏly !ã˛!Ü˛ï˛y ˆl•zñ ˆÎ!ê˛ !lÎ˚sfî xy˛õ!l ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏSÈl– Ü˛yÓ˚î ~•z ôÓ˚ˆÏlÓ˚ ï˛_¥yÓôyl xˆÏlÜ˛

˛õ!Ó˚!fli!ï˛ˆÏï˛ @˝Ã•îˆÏÎyàƒ lÎ˚ñ §yôyÓ˚îï˛ ò%•zÈüÈˆê˛•z°í˛ ˛õÓ˚#«˛y ˛õSÈ® Ü˛Ó˚y •Î˚– ~Ü˛ÈüÈˆê˛•z°í˛ ˛õÓ˚#«˛y=!° ÷ô%Ùye

ï˛ál•z ÓƒÓ•yÓ˚ Ü˛Ó˚y í˛z!ã˛ï˛ Îál ≤ÃË˛yˆÏÓÓ˚ ~Ü˛!ê˛ !òÜ˛ˆÏÜ˛ í˛zˆÏ˛õ«˛y Ü˛Ó˚yÓ˚ ˆ«˛ˆÏe ˆÜ˛ylG V%Ñ˛!Ü˛ Óy ˜l!ï˛Ü˛ í˛zˆÏmà

ˆl•z–

!˛õÈüÈ•ƒy!Ü˛Ç≠ ˛õ!Ó˚§Çáƒylàï˛ ï˛yÍ˛õˆÏÓ˚ƒÓ˚ çlƒ ã˛y˛õ

 ˛õ)Ó≈Óï˛≈# xôƒyÎ˚=!°ˆÏï˛ñ xy˛õ!l !¢ˆÏáˆÏSÈl ˆÎ ˛õ!Ó˚§Çáƒylàï˛ ï˛yï˛ˆÏÓ˚ƒÓ˚ çlƒ xyò¢≈ ˆÌ ¢ˆÏ•y”˛ •° p <.05– ~•z

fiê˛ƒyu˛yí˛≈!ê˛ ~Ü˛yˆÏí˛!ÙÜ˛ §y!•ˆÏï˛ƒÓ˚ ÙyôƒˆÏÙ Ü˛# xôƒÎ˚l ≤ÃÜ˛y!¢ï˛ ~ÓÇ SÈ!í˛¸ˆÏÎ˚ ˆòGÎ˚y •Î˚ ˆ§ §¡õˆÏÜ˛≈ !§k˛yhs˝

ˆlGÎ˚yÓ˚ çlƒ ˆÜ˛w#Î˚ !SÈ°ñ !Ü˛v ~ál ~Ó˚ í˛z˛õˆÏÎy!àï˛y !lˆÏÎ˚ !Óï˛Ü˛≈ Ó˚ˆÏÎ˚ˆÏSÈ– ~Ü˛!ê˛ e´ÙÓô≈Ùyl §ÇáƒÜ˛ xôƒÎ˚l

Îy p <.05 ˆÌ ¢ˆÏ•yˆÏ”˛ ˆ˛õÔÑˆÏSÈˆÏSÈ

≤Ã!ï˛!°!˛õˆÏÎyàƒ lÎ˚ñ ï˛yˆÏòÓ˚ xy§° ˜Óôï˛yˆÏÜ˛ ≤ÃŸ¿!Ók˛ Ü˛ˆÏÓ˚– x!ï˛!Ó˚_´ àˆÏÓ£ÏîyÎ˚ xyÓ˚G ˆòáy ˆàˆÏSÈ ˆÎ p <.05

~Ó˚ §Ùyl Ê˛°yÊ˛° §• ≤ÃÜ˛y!¢ï˛ àˆÏÓ£ÏîyÓ˚ ≤Ãyôylƒ Ó˚ˆÏÎ˚ˆÏSÈ– xyŸã˛Ó˚ƒçlÜ˛Ë˛yˆÏÓñ ~Ü˛yˆÏí˛!ÙÜ˛ çyl≈yˆÏ° ≤ÃÜ˛y!¢ï˛

≤ÃyÎ˚ 90 ¢ï˛yÇ¢ àˆÏÓ£Ïîy˛õe •z!ï˛Óyã˛Ü˛ Ê˛°yÊ˛°=!° l!ÌË%˛_´ Ü˛ˆÏÓ˚ˆÏSÈ ˆÎáyˆÏl p < .05 ƒ ˛õ!Ó˚§Çáƒylàï˛ ï˛yï˛Î≈

á%ÑˆÏç ˆ˛õˆÏï˛ §Ç@˝ÃyˆÏÙÓ˚ §Ù§ƒy •° ˆÎ àˆÏÓ£ÏÜ˛Ó˚y §ˆÏã˛ï˛lË˛yˆÏÓ Óy xˆÏã˛ï˛lË˛yˆÏÓ ï˛yˆÏòÓ˚ Ê˛°yÊ˛°=!° ~ÙlË˛yˆÏÓ
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˛õ!Ó˚Óï˛≈l Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚l ÎyˆÏï˛ ï˛yÓ˚y ~Ü˛!ê˛ ̨ õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ ï˛yÍ˛õÎ≈˛õ)î≈ Ê˛°yÊ˛° ~ÓÇ ¢)lƒ ≤ÃÜ˛“ˆÏÜ˛ ≤Ãï˛ƒyáƒyl

Ü˛Ó˚ˆÏï˛ ÓƒÌ≈ •GÎ˚y ~Ü˛!ê˛Ó˚ ˆã˛ˆÏÎ˚ xyÓ˚G xyÜ˛£Ï≈î#Î˚ !lÓ¶˛ ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏï˛ §«˛Ù–

ôÓ˚&l !Ü˛S%È àˆÏÓ£ÏÜ˛ Ùyl!§Ü˛ fl∫yˆÏfliƒÓ˚ í˛z˛õÓ˚ xyˆÏÎ˚Ó˚ ≤ÃË˛yÓ !ÓˆÏÓã˛ly Ü˛Ó˚ˆÏSÈl– ï˛yÓ˚y ≤ÃÌˆÏÙ xyÎ˚ˆÏÜ˛ ˛õ!Ó˚ÓyˆÏÓ˚Ó˚

§ÙhflÏ §¡õò !•§yˆÏÓ !ÓˆÏÓã˛ly Ü˛ˆÏÓ˚ åˆã˛Ü˛ ˛õ!Ó˚ˆÏ¢yôñ ê˛ƒy: !Ó˚Ê˛yu˛ñ fl∫yfliƒ Ó#Ùyñ ~ÓÇ í˛z˛õ•yÓ˚äñ ~ÓÇ ï˛yÓ˚y

˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛°yÊ˛° á%ÑˆÏç ˛õyÎ˚ ly– ï˛ál •Î˚ˆÏï˛y ï˛yÓ˚y xyÎ˚ ÙˆÏl Ü˛ˆÏÓ˚ ÷ô% ˆÓï˛ˆÏlÓ˚ ˆã˛Ü˛

ˆÌˆÏÜ˛ xy§y ê˛yÜ˛y– ~•z §ÙÎ˚ ï˛yÓ˚y ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛°yÊ˛° á%ÑˆÏç ˛õyÎ˚ñ ~ÓÇ ï˛yÓ˚y

˛õ!Ó˚ÓˆÏï˛≈ ~•z xl%§¶˛yl ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚– ~•z ˆ«˛ˆÏeñ àˆÏÓ£ÏÜ˛Ó˚y §Ω˛Óï˛ ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ í˛zˆÏÕ‘áˆÏÎyàƒ

!˛õÈüÈÙyl xç≈ˆÏlÓ˚ çlƒ ç!ê˛° àîly ÓƒÓ•yÓ˚ ly Ü˛ˆÏÓ˚ ˛õ!Ó˚Óï˛≈l!ê˛ˆÏÜ˛ lƒyÎƒï˛y !òˆÏï˛ ˛õyˆÏÓ˚l åÎ!òG ~!ê˛ âê˛ˆÏï˛

˛õyˆÏÓ˚ä– §Ù§ƒy ˆòáy ˆòÎ˚ Îálñ ˛õ!Ó˚§Çáƒylàï˛ ï˛yÍ˛õÎ≈ xl%§¶˛yˆÏlñ àˆÏÓ£ÏÜ˛ ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ í˛zˆÏÕ‘áˆÏÎyàƒ

Ê˛°yÊ˛° ly ˛õyGÎ˚y ˛õÎ≈hs˝ ˆã˛‹Ty ã˛y!°ˆÏÎ˚ Îyl– ≤ÃÜ˛y!¢ï˛ Ê˛°yÊ˛ˆÏ°Ó˚ ~Ü˛!ê˛ !ÓÓ˚!_´Ü˛Ó˚ §Çáƒy ≤Ã!ï˛!°!˛õ Ü˛Ó˚y ÎyˆÏÓ

ly Îál ˛õÓ˚#«˛y!ê˛ xyÓyÓ˚ !Ó!Ë˛ß¨ àˆÏÓ£ÏÜ˛ myÓ˚y ˛õ!Ó˚ã˛y!°ï˛ •Î˚– ~!ê˛ ˛õ!Ó˚§Çáƒylàï˛ ï˛yÍ˛õˆÏÓ˚ƒÓ˚ çlƒ ≤ÃˆÏÎ˚yçl#Î˚

pÈüÈÙyl Ü˛ÙyˆÏï˛ Óy ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yˆÏÓ˚Ó˚ ˛õˆÏ«˛ ~ÓÇ Óî≈lyÙ)°Ü˛ ˛õ!Ó˚§Çáƒyl xhs˝Ë%˛≈!_´Ó˚ ˛õˆÏ«˛ ˛õ!Ó˚§Çáƒylàï˛

ï˛yï˛Î≈ ̨ õ!Ó˚ï˛ƒyà Ü˛Ó˚yÓ˚ çlƒ Ü˛ˆÏ°Ó˚ !òˆÏÜ˛ ̨ õ!Ó˚ã˛y!°ï˛ Ü˛ˆÏÓ˚ˆÏSÈ– xyˆÏÓ˚Ü˛!ê˛ í˛zò#Î˚Ùyl ≤ÃÓîï˛y •° !Ó!¢‹T ~Ü˛yˆÏí˛!ÙÜ˛

çyl≈y°=!° §!e´Î˚Ë˛yˆÏÓ Ê˛°yÊ˛° ≤ÃÜ˛yˆÏ¢Ó˚ ≤Ãã˛yÓ˚ Ü˛ˆÏÓ˚ Îy ˛õ!Ó˚§Çáƒylàï˛ ï˛yï˛Î≈ ˆ˛õÔÑSÈˆÏï˛ ÓƒÌ≈ •Î˚ñ ~•z !Ó£ÏˆÏÎ˚

ˆçyÓ˚ ˆòÎ˚ ˆÎ xôƒÎ˚ˆÏlÓ˚ ˆí˛ê˛y Îy ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ ï˛yÍ˛õÎ≈˛õ)î≈ lÎ˚ ï˛yˆÏÜ˛G §y!•ˆÏï˛ƒÓ˚ xÇ¢ !•§yˆÏÓ !ÓˆÏÓã˛ly

Ü˛Ó˚y í˛z!ã˛ï˛– xy˛õlyÓ˚ xl%¢#°ˆÏlÓ˚ çlƒñ xy˛õlyÓ˚ í˛z!ã˛ï˛ §ˆÏã˛ï˛l ÌyÜ%˛l ̂ Î p < .05 hflÏÓ˚ ~Ü˛!ê˛ òÓ˚Ü˛yÓ˚# ̂ Ì ¢ˆÏ•y”˛

~ÓÇ xyÜ˛£Ï≈î#Î˚ Ê˛°yÊ˛ˆÏ°Ó˚ •z!Dï˛ !òˆÏï˛ ˛õyˆÏÓ˚ñ ~Ü˛!ê˛ àˆÏÓ£Ïîy Îy ~•z Ê˛°yÊ˛°!ê˛ á%ÑˆÏç ˛õyÎ˚ ï˛yÓ˚ ÙyˆÏl ~•z lÎ˚ ˆÎ

xy˛õ!l ̂ Î çl§ÇáƒyÓ˚ §yˆÏÌ Ü˛yç Ü˛ˆÏÓ˚l ï˛yÓ˚ §yˆÏÌ •hflÏˆÏ«˛ˆÏ˛õÓ˚ ̨ õ%lÓ˚yÓ,!_ Ü˛Ó˚ˆÏ° xy˛õ!l ~Ü˛•z Ê˛°yÊ˛° ̨õyˆÏÓl–

xl%¢#°l#

1. xy˛õ!l ~Ü˛!ê˛ ≤Ã!ï˛¤˛yl ˛õ!Ó˚ã˛y°ly Ü˛ˆÏÓ˚l Îy !ê˛í˛zê˛!Ó˚Ç ˛õ!Ó˚ˆÏ£ÏÓy ≤Ãòyl Ü˛ˆÏÓ˚– xy˛õ!l xy˛õlyÓ˚ ~ˆÏç!™Ó˚

Üœ˛yˆÏÎ˚rê˛ˆÏòÓ˚ çlƒ ~Ü˛!ê˛ lï%˛l §y«˛Ó˚ï˛y ̂ ≤Ãy@˝ÃyÙ ÷Ó˚& Ü˛Ó˚ˆÏï˛ xy@˝Ã•#– xy˛õ!l xy˛õlyÓ˚ ~ˆÏç!™ˆÏï˛ xˆÏlÜ˛ ̂ °yÜ˛ˆÏÜ˛

˛õ!Ó˚ˆÏÓ¢l Ü˛ˆÏÓ˚lñ !Ü˛v ˆÎÔ!_´Ü˛Ë˛yˆÏÓ xy˛õ!l ÙˆÏl Ü˛ˆÏÓ˚l ˆÎ xy˛õ!l ÷ô%Ùye 60 çˆÏlÓ˚ §yˆÏÌ lï%˛l ˆ≤Ãy@˝ÃyˆÏÙÓ˚

≤ÃË˛yÓ xôƒÎ˚l Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl– xy˛õ!l ~ˆÏ°yˆÏÙˆÏ°yË˛yˆÏÓ ˆ§•z 60 çlˆÏÜ˛ ÓÓ˚yj Ü˛Ó˚&l ÎyˆÏï˛ 30 çl ˆ°yÜ˛

ÎÌyÓ˚#!ï˛ ˛õ!Ó˚ˆÏ£ÏÓy @˝Ã•î Ü˛ˆÏÓ˚ ~ÓÇ 30 çl xy˛õlyÓ˚ lï%˛l §y«˛Ó˚ï˛y ˆ≤Ãy@˝ÃyˆÏÙ xÇ¢@˝Ã•î Ü˛ˆÏÓ˚– Ê˛°yÊ˛° ˆê˛!Ó°

5. ˆòáyˆÏly •ˆÏÎ˚ˆÏSÈ–

Ùyl§¡øï˛ ˛õÓ˚#«˛yí˛¸ ˆflÒyÓ˚ å200 !ê˛Ó˚ ÙˆÏôƒä §ÙÜ˛ !Óã%˛ƒ!ï˛

§y«˛Ó˚ï˛yÓ˚  Ü˛Ù≈§%!ã˛ 150 29

175 35

Ü˛É  ly° ~ÓÇ !ÓÜ˛“ ≤ÃÜ˛“ !Ü˛⁄

áÉ xy˛õ!l ˆÜ˛yl !ê˛ÈüÈˆê˛fiê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏÓl⁄

àÉ xy˛õ!l !Ü˛ ï˛yï˛Î≈ hflÏÓ˚ ˆ§ê˛ Ü˛Ó˚ˆÏÓl⁄

2É !lˆÏã˛Ó˚ ≤Ã!ï˛!ê˛ ˛õ!Ó˚!fli!ï˛ ~Ü˛!ê˛ fl∫yô#l Óy !lË˛≈Ó˚¢#° !ê˛ÈüÈ˛õÓ˚#«˛yÓ˚ í˛zòy•Ó˚î !Ü˛ly ï˛y !ã˛!•´ï˛ Ü˛Ó˚&l–

 Ü˛ xy˛õ!l çylˆÏï˛ ã˛yl ˆÎ ~Ü˛!ê˛ @˝Ã&˛õ ÎyÓ˚y ~Ü˛!ê˛ ôƒyl ≤Ã!¢«˛î Ü˛Ù≈¢y°yÎ˚ xÇ¢@˝Ã•î Ü˛ˆÏÓ˚!l ~ÓÇ ~Ü˛!ê˛

òˆÏ°Ó˚ ÙˆÏôƒ ˆfiê˛Δ§ ˆ°ˆÏË˛ˆÏ°Ó˚ ˛õyÌ≈Ü˛ƒ xyˆÏSÈ !Ü˛ly–

áÉ §¡õ)î≈ Ü˛Ó˚yÓ˚ xyˆÏà ~ÓÇ ˛õˆÏÓ˚ •Ñyê˛yÓ˚ §ÙÎ˚ xy˛õ!l ÓÎ˚flÒ ≤ÃyÆÓÎ˚flÒˆÏòÓ˚ fliy!Î˚c ˛õÓ˚#«˛y Ü˛ˆÏÓ˚l
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~Ü˛!ê˛ ˛õï˛lÈüÈ≤Ã!ï˛ˆÏÓ˚yô ~ÓÇ ¢yÓ˚#!Ó˚Ü˛ Ü˛yÓ˚ƒÜ˛°y˛õ ˆ≤Ãy@˝ÃyÙ–

àÉ ôÙÜ˛yˆÏlyÓ˚ !ÓÓ˚&ˆÏk˛ x!Ë˛Îyl SÈyeˆÏòÓ˚ ÙˆÏlyË˛yÓ ˛õ!Ó˚Ó!ï˛≈ï˛ Ü˛ˆÏÓ˚ˆÏSÈ !Ü˛ly ï˛y xy˛õ!l ≤ÃÜ˛“ Ü˛ˆÏÓ˚l–

3É !ã˛!•´ï˛ Ü˛Ó˚&l Î!ò !l¡¨!°!áï˛ ≤Ã!ï˛!ê˛ ˛õ!Ó˚!fli!ï˛ ê˛y•z˛õ I Óy ê˛y•z˛õ II e&!ê˛Ó˚ í˛zòy•Ó˚î–

Ü˛ xy˛õ!l ÓyFã˛yˆÏòÓ˚ çlƒ ˆfiê˛Δ§ ˆ°ˆÏË˛° ê˛ΔƒyÜ˛ Ü˛ˆÏÓ˚l ˆÎ=!°ˆÏÜ˛ ˛õy°Ü˛ ˛õ!Ó˚ã˛Ó˚ƒy ÓƒÓfliyÎ˚ ˆlGÎ˚y •Î˚ñ ï˛yˆÏòÓ˚

ˆfiê˛Δ§ ˆ°ˆÏË˛° ˛õ!Ó˚Ùy˛õ Ü˛ˆÏÓ˚ Îál ï˛yÓ˚y Óy!í˛¸ ˆÌˆÏÜ˛ §!Ó˚ˆÏÎ˚ ˆòGÎ˚y •Î˚ñ Îál ï˛yÓ˚y ˛õy°Ü˛ ÎˆÏb ÌyˆÏÜ˛ ~ÓÇ

~Ü˛ÓyÓ˚ ̨ õy!Ó˚Óy!Ó˚Ü˛ ̨õ%l!Ù≈°l âˆÏê˛– xy˛õlyÓ˚ Ê˛°yÊ˛° •z!Dï˛ ̂ òÎ˚ ̂ Î ̨õy!Ó˚Óy!Ó˚Ü˛ ̨õ%l!Ù≈°l !¢÷ˆÏòÓ˚ Ùyl!§Ü˛

ã˛yˆÏ˛õÓ˚ Ùyey Ü˛ÙyÎ˚ lyñ !Ü˛v ÓyhflÏˆÏÓñ ˛õ%l!Ù≈°l Ùyl!§Ü˛ ã˛yˆÏ˛õÓ˚ Ùyey Ü˛ÙyÎ˚–

áÉ xy˛õ!l •y§˛õyï˛y° ˆÌˆÏÜ˛ §¡±!ï˛ Ù%!_´ ˛õyGÎ˚y ˆÓ˚yà#ˆÏòÓ˚ §yˆÏÌ Ü˛yç Ü˛Ó˚ˆÏSÈl ÎyˆÏòÓ˚ ï˛yˆÏòÓ˚ í˛yÎ˚yˆÏÓ!ê˛§

!lÓ˚#«˛î ~ÓÇ ˛õ!Ó˚ã˛y°ly Ü˛Ó˚ˆÏï˛ •ˆÏÓ– Ü˛ál ï˛yˆÏòÓ˚ G£Ï%ô áyGÎ˚y í˛z!ã˛ï˛ ~ÓÇ ï˛yˆÏòÓ˚ Ó˚ˆÏ_´ ¢Ü˛≈Ó˚y ˛õÓ˚#«˛y

Ü˛Ó˚y í˛z!ã˛ï˛ ï˛yÓ˚ çlƒ xy˛õ!l ˛õyë˛ƒ Óyï˛≈y xl%fløyÓ˚Ü˛=!°Ó˚ ~Ü˛!ê˛ !§ˆÏfiê˛Ù ˛õÓ˚#«˛y Ü˛Ó˚&l– Ê˛°yÊ˛°=!°

ˆòáyÎ˚ ˆÎ ~•z •hflÏˆÏ«˛˛õ!ê˛ ï˛yˆÏòÓ˚ ˆÓ˚yˆÏàÓ˚ ÓƒÓfliy˛õlyÓ˚ í˛zß¨!ï˛ Ü˛ˆÏÓ˚ˆÏSÈñ !Ü˛v ÓyhflÏˆÏÓñ í˛zß¨!ï˛!ê˛ ˆÜ˛Ó°

~ˆÏ°yˆÏÙˆÏ°y §%ˆÏÎyà !SÈ°–

4É !lˆÏã˛Ó˚ ˆÜ˛yl!ê˛ ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛°yÊ˛ˆÏ°Ó˚ ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚⁄

Ü˛ t = 1.350, df = 13, p < .08

áÉ t = 2.074, df = 22, p < .025

àÉ t = 1.108, df = 8, p < .15

5É §yÓ˚!î 6 ÈüÈ~Ó˚ ï˛Ìƒ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ˆÜ˛yˆÏ•ˆÏlÓ˚ !í˛ àîly Ü˛Ó˚&l–

˛õÓ˚#«˛yÙ)°Ü˛ ~ÓÇ !lÎ˚sfî ˆày¤˛#Ó˚ çlƒ  ˆflÒyÓ˚ÈüÈ

àí˛¸ §ÙÜ˛ !Óã%˛ƒ!ï˛

˛õÓ˚#«˛yÙ)°Ü˛ ˆày¤˛# 20 2

!lÎ˚sfî ˆày¤˛# 15 4

6É    !l¡¨!°!áï˛ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚=!°ˆÏÜ˛ ˆSÈyê˛ñ ÙyV˛y!Ó˚ Óy Óí˛¸ !•§yˆÏÓ !ÓˆÏÓã˛ly Ü˛Ó˚y •Î˚⁄

Ü˛ 0.8

áÉ 1.5

àÉ 0.3

d 0.6

7É §ï˛ƒ Óy !ÙÌƒy≠ ~Ü˛!ê˛ Óí˛¸ ≤ÃË˛yˆÏÓÓ˚ xyÜ˛yÓ˚ ~Ü˛!ê˛ xÌ≈˛õ)î≈ Ê˛°yÊ˛° !lˆÏò≈¢ Ü˛ˆÏÓ˚–

!Ó˚!Ë˛í˛z ≤ÃŸ¿=!°Ó˚ çlƒ í˛z_Ó˚ Ü˛#

1É Ü˛É H0≠ §y«˛Ó˚ï˛y ˆ≤Ãy@˝ÃyˆÏÙÓ˚ Ùyl§¡øï˛ ˛õë˛l ˛õÓ˚#«˛yÓ˚ ˆflÒyˆÏÓ˚Ó˚ í˛z˛õÓ˚ ˆÜ˛yl ≤ÃË˛yÓ ˆl•z–

H1≠ §y«˛Ó˚ï˛y ˆ≤Ãy@˝ÃyÙ fiê˛ƒyu˛yí˛≈y•zçí˛ !Ó˚!í˛Ç ˆê˛ˆÏfiê˛ ˆflÒyÓ˚ Óyí˛¸yÎ˚–

Óy

H1≠ §y«˛Ó˚ï˛y ˆ≤Ãy@˝ÃyÙ fiê˛ƒyu˛yí˛≈y•zçí˛ !Ó˚!í˛Ç ˆê˛ˆÏfiê˛ ˆflÒyÓ˚ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚–

áÉ fl∫yô#l !ê˛ÈüÈ˛õÓ˚#«˛y

àÉ p <0.05

2É Ü˛É fl∫yô#l
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áÉ !lË˛≈Ó˚¢#°

àÉ !lË˛≈Ó˚¢#°

3É Ü˛É ê˛y•z˛õ II

áÉ ê˛y•z˛õ I

4É á

ˆÜ˛yˆÏ•ˆÏlÓ˚ d = å20-15ä˘ {(2+4)/2}

ˆÜ˛yˆÏ•ˆÏlÓ˚ d = 5/3

6.12 @˝ÃyÊ˛ §• ˆí˛ê˛y xˆÏß∫£Ïî

Ü˛  ÓyÓ˚ ã˛yê˛≈

~Ü˛!ê˛ ÓyÓ˚ ã˛yê˛≈ •° xyÎ˚ï˛ˆÏ«˛eyÜ˛yÓ˚ ÓyÓ˚ §• ~Ü˛!ê˛ @˝ÃyÊ˛– @˝ÃyÊ˛ §yôyÓ˚îï˛ !Ó!Ë˛ß¨ !ÓË˛yà ï%˛°ly Ü˛ˆÏÓ˚– Î!òG @˝ÃyÊ˛=!°

í˛zÕ‘¡∫Ë˛yˆÏÓ ≤’ê˛ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ åò[˛=!° òÑyí˛¸yˆÏlyä Óy xl%Ë)˛!ÙÜ˛Ë˛yˆÏÓ åÓyÓ˚=!° ÓyÙ ˆÌˆÏÜ˛ í˛yˆÏl §Ùï˛°Ë˛yˆÏÓ

!ÓSÈyˆÏlyäñ ÓyÓ˚ @˝ÃyˆÏÊ˛Ó˚ §ÓˆÏã˛ˆÏÎ˚ §yôyÓ˚î ôÓ˚î!ê˛ í˛zÕ‘¡∫–

~Ü˛!ê˛ ÓyÓ˚ @˝ÃyÊ˛ ˆí˛ê˛yÓ˚ ~Ü˛!ê˛ ˆ§ê˛ ˆòáyÓ˚ çlƒ ~ÓÇ ï%˛°ly Ü˛Ó˚yÓ˚ çlƒ òÓ˚Ü˛yÓ˚#– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ˆÜ˛yl xy•zˆÏê˛Ù=!°

xy˛õlyÓ˚ ÓyˆÏçˆÏê˛Ó˚ §ÓˆÏã˛ˆÏÎ˚ Óí˛¸ xÇ¢ !lˆÏFSÈ ï˛y í˛z˛õˆÏÓ˚Ó˚ ã˛yˆÏê˛≈ §ÇáƒyÓ˚ ~Ü˛!ê˛ !fiê˛ΔÇ ly ˆòˆÏá ˆòˆÏá ˆlGÎ˚y §•ç–

ï˛yÓ˚y §Ù Ï̂Î˚Ó˚ §y Ï̂Ì ≤ÃÓîï˛y ̂ òáy Ï̂ï˛ ̨õy Ï̂Ó˚ñ Óy ̨õÎ≈yÎ˚e´!ÙÜ˛ e´Ù=!° Ï̂ï˛ !lò¢≈l=!° ≤ÃÜ˛y¢ Ü˛Ó˚̂ Ïï˛ ̨õy Ï̂Ó˚–ÓyÓ˚ ã˛yê ≈̨=!°

fiê˛ƒyÜ˛ Ü˛Ó˚y ÓyÓ˚ ã˛yê˛≈ Óy ˆày¤˛#Ók˛ ÓyÓ˚ ã˛yê˛≈ §• xyÓ˚G ç!ê˛° !ÓË˛yà=!°ˆÏÜ˛ í˛z˛õfliy˛õl Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ

Î!ò xy˛õlyÓ˚ ò%!ê˛ âÓ˚ ÌyˆÏÜ˛ ~ÓÇ ≤Ã!ï˛!ê˛Ó˚ çlƒ ÓyˆÏçˆÏê˛Ó˚ ≤ÃˆÏÎ˚yçl •Î˚ñ xy˛õ!l ≤Ã!ï˛!ê˛ Óy!í˛¸Ó˚ ≤Ã!ï˛!l!ôc Ü˛Ó˚yÓ˚ çlƒ

!Ó!Ë˛ß¨ Ó˚. ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ~Ü˛!ê˛ ˆày¤˛#Ók˛ ÓyÓ˚ ã˛yê˛≈ §• ~Ü˛•z xÈüÈxˆÏ«˛ ≤’ê˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l– l#ˆÏã˛ ÓyÓ˚ @˝ÃyˆÏÊ˛Ó˚ ôÓ˚l

ˆòá%l–



120 NSOU  PGSW - VII

ÓyÓ˚ @˝ÃyˆÏÊ˛Ó˚ í˛zòy•Ó˚î å!Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ä

~Ü˛!ê˛ ÓyÓ˚ @˝ÃyÊ˛ !Ó!Ë˛ß¨ !ÓË˛yˆÏàÓ˚ ï%˛°ly Ü˛ˆÏÓ˚– ÓyÓ˚=!° í˛zÕ‘¡∫ Óy xl%Ë)˛!ÙÜ˛ •ˆÏï˛ ̨ õyˆÏÓ˚– xy˛õ!l ̂ Ü˛yl ≤ÃÜ˛yÓ˚ ÓƒÓ•yÓ˚

Ü˛ˆÏÓ˚l ï˛y !ÓˆÏÓã˛ƒ lÎ˚~!ê˛ ˛õSÈˆÏ®Ó˚ !Ó£ÏÎ˚ –

1É ò°Ók˛ ÓyÓ˚ @˝ÃyÊ˛

~Ü˛!ê˛ ò°Ók˛ ÓyÓ˚ @˝ÃyÊ˛ •° ≤Ãôyl !ÓË˛yà=!°Ó˚ í˛z˛õÈüÈˆày¤˛# §¡õˆÏÜ˛≈ ï˛Ìƒ ˆòáyˆÏlyÓ˚ ~Ü˛!ê˛ í˛z˛õyÎ˚–

í˛z˛õˆÏÓ˚Ó˚ !ã˛ˆÏeñ !ÓË˛yà=!° •° ≤ÃÓ#î lyà!Ó˚Ü˛Ó˚y ˆÎ §Ù§ƒy=!°Ó˚ §¡ø%á#l •Î˚ å◊Óî¢!_´ •…y§ ~ÓÇ ã˛°yˆÏÊ˛Ó˚yÓ˚

§Ù§ƒyäó §yÓÈüÈ@˝Ã&ˆÏ˛õÓ˚ ÓÎ˚§– ~Ü˛!ê˛ ˛õ,ÌÜ˛ Ó˚!.l ÓyÓ˚ ≤Ã!ï˛!ê˛ í˛z˛õÈüÈˆày¤˛#Ó˚ ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚≠ 70-79 ÓSÈÓ˚ ÓÎ˚ˆÏ§Ó˚

çlƒ l#° ~ÓÇ 80-100 ÓSÈˆÏÓ˚Ó˚ çlƒ °y°–

≤Ã!ï˛!ê˛ í˛z˛õÈüÈ!ÓË˛yà Ü˛# ï˛y xy˛õlyˆÏÜ˛ çylyˆÏï˛ §yôyÓ˚îï˛ ~Ü˛!ê˛ Ü˛# Óy !Ü˛ÇÓò!hs˝ xhs˝Ë%˛≈_´ Ü˛Ó˚y •Î˚– !lÎ˚!Ùï˛ ÓyÓ˚

ã˛yˆÏê˛≈Ó˚ Ùï˛ñ ˆày¤˛#Ók˛ ÓyÓ˚ ã˛yê˛≈=!°G xl%Ë)˛!ÙÜ˛ ÓyÓ˚ !òˆÏÎ˚ xÑyÜ˛y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

Îál ÷ô%Ùye ò%!ê˛ §yÓÈüÈ@˝Ã&˛õ ÌyˆÏÜ˛ åí˛z˛õˆÏÓ˚Ó˚ !ã˛ˆÏeÓ˚ ÙˆÏï˛yäñ @˝ÃyÊ˛!ê˛ˆÏÜ˛ í˛yÓ° ÓyÓ˚ @˝ÃyÊ˛ Ó°y •Î˚– xy˛õlyÓ˚ ̨ õSÈ® ÙˆÏï˛y

xˆÏlÜ˛=!° §yÓÈüÈ@˝Ã&˛õ ÌyÜ˛y §Ω˛Óñ Î!òG xˆÏlÜ˛=!° @˝ÃyÊ˛!ê˛ˆÏÜ˛ !Ó¢,C° ˆòáyˆÏï˛ ˛õyˆÏÓ˚–

2É  fiê˛ƒyÜ˛í˛ ÓyÓ˚ ã˛yê˛≈

~Ü˛!ê˛ fiê˛ƒyÜ˛í˛ ÓyÓ˚ ã˛yê˛≈G §yÓÈüÈ@˝Ã&˛õ=!° ˆòáyÎ˚ñ ï˛ˆÏÓ §yÓÈüÈ@˝Ã&˛õ=!° ~Ü˛•z ÓyˆÏÓ˚ fiê˛ƒyÜ˛ Ü˛Ó˚y •Î˚–

~•z ôÓ˚ˆÏlÓ˚ ã˛yê˛≈ ~Ü˛!ê˛ Ë˛y° ˛õSÈ® Î!ò xy˛õ!l≠

@˝Ã&ˆÏ˛õÓ˚ ˆÙyê˛ xyÜ˛yÓ˚ ˆòáyˆÏï˛ ã˛ylÉ

≤Ã!ï˛!ê˛ @˝Ã&ˆÏ˛õÓ˚ ˆÙyê˛ SÈyí˛¸yG ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ ˆày¤˛#=!°Ó˚ ÙˆÏôƒ xl%˛õyï˛ Ü˛#Ë˛yˆÏÓ ˆòáyˆÏlyÓ˚ çlƒ

xy@˝Ã•#–
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~Ùl ˆí˛ê˛y xyˆÏSÈ Îy fl∫yË˛y!ÓÜ˛Ë˛yˆÏÓ•z í˛z˛õyòyˆÏlÓ˚ ÙˆÏôƒ ˛õˆÏí˛¸ñ ˆÎÙl≠

ˆç°y xl%§yˆÏÓ˚ !Óe´Î˚–

Ó•zˆÏÎ˚Ó˚ ôÓ˚l xl%§yˆÏÓ˚ Ó•z !Ó!e´–

fiê˛ƒyÜ˛í˛ ÓyÓ˚ ã˛yê˛≈ ˆl!ï˛Óyã˛Ü˛ ÙylG ˆòáyˆÏï˛ ˛õyˆÏÓ˚ó ˆl!ï˛Óyã˛Ü˛ Ùyl xÈüÈxˆÏ«˛Ó˚ l#ˆÏã˛ ≤Ãò!¢≈ï˛ •Î˚–

3É ˆ§àˆÏÙˆÏrê˛í˛ ÓyÓ˚ @˝ÃyÊ˛–

fiê˛ƒyÜ˛í˛ ÓyÓ˚ ã˛yˆÏê˛≈Ó˚ ~Ü˛!ê˛ ≤ÃÜ˛yÓ˚ ˆÎáyˆÏl ≤Ã!ï˛!ê˛ ÓyÓ˚ xy°yòy ÙyˆÏlÓ˚ 100% ˆòáyÎ˚– ï˛yˆÏòÓ˚ ≤Ã!ï˛!ê˛ ÓyˆÏÓ˚ 100%

≤Ã!ï˛!l!ôc Ü˛Ó˚y í˛z!ã˛ï˛ lÎ˚ˆÏï˛y ~!ê˛ ~Ü˛!ê˛ §yôyÓ˚î fiê˛ƒyÜ˛í˛ ÓyÓ˚ ã˛yê˛≈ •ˆÏï˛ ã˛ˆÏ°ˆÏSÈ–

á !•ˆÏfiê˛y@˝ÃyÙÈüÈ

!•ˆÏfiê˛y@˝ÃyÙ •° ~Ü˛!ê˛ ã˛yê˛≈ Îy §yÇ!áƒÜ˛ ˆí˛ê˛yˆÏÜ˛ ˆ§àˆÏÙˆÏrê˛í˛ Ü˛°yˆÏÙ ˆày¤˛#Ë%˛_´ Ü˛ˆÏÓ˚– ~=!° ~Ü˛!ê˛ ˆí˛ê˛yˆÏ§ˆÏê˛Ó˚

!Óï˛Ó˚î ~ÓÇ Ü˛ï˛ âl âl Ùyl=!° Óƒy!ÆˆÏï˛ ˛õˆÏí˛¸ ï˛y !ã˛!eï˛ Ü˛Ó˚ˆÏï˛ ÓƒÓ•*ï˛ •Î˚–

https-ùùwwwƒgoogleƒcomùurl Úsa=i&url=https%3A%2F%2 Fstatisticsbyjimƒ com%2 Fbasics%2
Fhistograms%2F&psig=AOvVaw2i8Fr3Bhcc_B3fflq2FXfi&ust=1 664337809266000 &source=images&
cd=vfe&ved=0CBEQtaYDahcK EwjQz8nRi7T6 AhUAAAAAH QAAAAAQEQ

Ü˛ál !•ˆÏfiê˛y@˝ÃyÙ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏÓl

ÈüÈ @˝Ãy!Ê˛Ü˛Ë˛yˆÏÓ Óí˛¸ ˆí˛ê˛y ˆ§ê˛=!°ˆÏÜ˛ §Ç!«˛Æ Ü˛Ó˚ˆÏï˛–

ÈüÈ !l!ò≈‹TÜ˛Ó˚ˆÏîÓ˚ §yˆÏÌ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ï%˛°ly Ü˛Ó˚y–

ÈüÈ !§k˛yhs˝ @˝Ã•ˆÏî §•yÎ˚ï˛y Ü˛Ó˚&l–

ÈüÈ !•ˆÏfiê˛y@˝ÃyˆÏÙÓ˚ í˛zˆÏj¢ƒ Óy í˛z˛õÜ˛y!Ó˚ï˛y

ÈüÈ ~Ü˛!ê˛ ÓyÓ˚ @˝ÃyÊ˛ Îy Ùyl˘ˆÏí˛ê˛yÓ˚ !Ê ˛ˆÏÜ˛yˆÏÎ˚!™ Órê˛l ˆòáyÎ˚–

ÈüÈ ≤Ã!e´Î˚y «˛Ùï˛y Ù)°ƒyÎ˚l ~ÓÇ ˜Ó!ã˛e Ó%V˛ˆÏï˛–
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ÈüÈ ˆí˛ê˛yÓ˚ !ÓhflÏyÓ˚ Óy ï˛yÓ˚ï˛Ùƒñ xÓfliyl ~ÓÇ xyÜ,˛!ï˛ ˆÓyV˛yÓ˚ çlƒ í˛z˛õˆÏÎyà#–

ÈüÈ ~Ü˛!ê˛ ≤Ã!e´Î˚y !fli!ï˛¢#° ~ÓÇ xl%ÙylˆÏÎyàƒ !Ü˛ly ï˛y çylˆÏï˛–

ÈüÈ ≤Ã!e´Î˚y!ê˛ ˆflõ!§!Ê˛ˆÏÜ˛¢ˆÏlÓ˚ ÙˆÏôƒ í˛zï˛yòl Ü˛ˆÏÓ˚ !Ü˛ly ï˛y çylˆÏï˛–

â à  ˛õy•z ã˛yê˛≈

~Ü˛!ê˛ ˛õy•z ã˛yê ≈̨ñ  Ü˛álG Ü˛álG  Ó,_ ã˛yê ≈̨G Ó°y •Î˚ñ ~!ê˛ ˆí˛ê˛yÓ˚ ~Ü˛!ê˛ ˆ§ê˛ §Ç!«˛Æ Ü˛Ó˚yÓ˚ Óy ≤Ãò_ ˆË˛!Ó˚̂ ÏÎ˚Ó Ï̂°Ó˚

!Ó!Ë˛ß¨ Ùyl ≤Ãò¢≈l Ü˛Ó˚yÓ˚ ~Ü˛!ê˛ í˛z˛õyÎ˚ åˆÎÙl ¢ï˛yÇ¢ Órê˛lä– ~•z ôÓ˚ˆÏlÓ˚ ã˛yê˛≈ •° ~Ü˛!ê˛ Ó,_ Îy ~Ü˛!ê˛ ôyÓ˚yÓ˚ xÇˆÏ¢

!ÓË˛_´– ≤Ã!ï˛!ê˛ !ÓË˛yà ~Ü˛!ê˛ !l!ò≈‹T !ÓË˛yˆÏàÓ˚ ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚–

˛õy•z ã˛yê˛≈ §yôyÓ˚îï˛ ~Ü˛!ê˛ §¡õ)î≈ í˛z˛õyòyl xÇ¢ ˆòáyÎ˚É Ü˛álG Ü˛álG xy˛õ!l ï˛ˆÏÌƒÓ˚ ~Ü˛!ê˛ =Ó˚&c˛õ)î≈ xÇˆÏ¢ ˆçyÓ˚

ˆòGÎ˚yÓ˚ çlƒ xB˛ˆÏlÓ˚ ~Ü˛!ê˛ xÇ¢ Óy!Ü˛ ˛õy•z ˆÌˆÏÜ˛ xy°yòy ˆòáˆÏï˛ ˛õyˆÏÓl–

˛õy•z ã˛yˆÏê˛≈Ó˚ ÓƒÓ•yÓ˚ ˆÓ¢ çl!≤ÃÎ˚ñ Ü˛yÓ˚î Ó,_!ê˛ §¡õ)î≈ å100%ä ~Ü˛!ê˛ !Ë˛ç%ƒÎ˚y° ôyÓ˚îy ≤Ãòyl Ü˛ˆÏÓ˚– ˛õy•z ã˛yê˛≈=!°G

§Ó≈y!ôÜ˛ ÓƒÓ•*ï˛ ã˛yê˛≈=!°Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ Ü˛yÓ˚î ˆ§=!° ÓƒÓ•yÓ˚ Ü˛Ó˚y §•ç– ~Ó˚ çl!≤ÃÎ˚ï˛y §ˆÏ_¥Gñ ˛õy•z ã˛yê˛≈ ò%!ê˛

Ü˛yÓ˚ˆÏî x“ ÓƒÓ•yÓ˚ Ü˛Ó˚y í˛z!ã˛ï˛– ≤ÃÌÙï˛ñ ~=!° ̨õ!Ó˚§Çáƒylàï˛ ï˛Ìƒ ≤Ãò¢≈ˆÏlÓ˚ çlƒ §ˆÏÓy≈_Ù ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ Îál

÷ô%Ùye SÈÎ˚!ê˛Ó˚ ˆÓ!¢ í˛z˛õyòyl ÌyˆÏÜ˛ lyÈüÈxlƒÌyÎ˚ñ Ê˛°yÊ˛°!ê˛ ˆÓyV˛yÓ˚ çlƒ !ã˛e!ê˛ á%Ó ç!ê˛° •ˆÏÓ– !mï˛#Î˚ï˛ñ ˛õy•z

ã˛yê˛≈=!° í˛z˛õˆÏÎyà# •Î˚ ly Îál ≤Ã!ï˛!ê˛ í˛z˛õyòyˆÏlÓ˚ Ùyl=!° á%Ó ~Ü˛•z Ó˚Ü˛Ù •Î˚ Ü˛yÓ˚î fl‘y•z§ xyÜ˛yˆÏÓ˚Ó˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ

ˆòáy Ü˛!ë˛l–

~Ü˛!ê˛ ˛õy•z ã˛yê˛≈ ï˛Ìƒ ï%˛°ly Ü˛Ó˚yÓ˚ çlƒ ¢ï˛yÇ¢ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚– ¢ï˛yÇ¢ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ Ü˛yÓ˚î ˆ§=!° ~Ü˛!ê˛ §¡õ)î≈

≤Ã!ï˛!l!ôc Ü˛Ó˚yÓ˚ §ÓˆÏã˛ˆÏÎ˚ §•ç í˛z˛õyÎ˚– ˛õ%ˆÏÓ˚yê˛y•z 100% ~Ó˚ §Ùyl– í˛zòy•Ó˚îfl∫Ó˚*˛õñ Î!ò xy˛õ!l fl%ÒˆÏ° 7 ârê˛y ÓƒÎ˚

Ü˛ˆÏÓ˚l ~ÓÇ ˆ§•z §ÙˆÏÎ˚Ó˚ 55 !Ù!lê˛ ò%˛õ%ˆÏÓ˚Ó˚ áyÓyÓ˚ ˆáˆÏï˛ ÓƒÎ˚ Ü˛ˆÏÓ˚lñ ï˛y•ˆÏ° xy˛õlyÓ˚ fl%Ò° !òˆÏlÓ˚ 13.1% ò%˛õ%ˆÏÓ˚Ó˚

áyÓyÓ˚ ˆáˆÏÎ˚ ÓƒÎ˚ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ~!ê˛ ~Ü˛!ê˛ ˛õy•z ã˛yˆÏê˛≈ í˛z˛õfliy˛õl Ü˛Ó˚ˆÏï˛ñ xy˛õlyˆÏÜ˛ á%ÑˆÏç ˆÓÓ˚ Ü˛Ó˚ˆÏï˛ •ˆÏÓ Ü˛ï˛ !í˛!@˝Ã

13.1% ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚– ~•z àîly!ê˛ §Ù#Ü˛Ó˚î!ê˛ !ÓÜ˛y¢ Ü˛ˆÏÓ˚ Ü˛Ó˚y •Î˚≠

¢ï˛yÇ¢ ÷ 100 × 360 !í˛@˝Ã# = !í˛@˝Ã#Ó˚ §Çáƒy

~•z xl%˛õyï˛!ê˛ Ü˛yç Ü˛ˆÏÓ˚ Ü˛yÓ˚î ˛õy•z ã˛yˆÏê˛≈Ó˚ ˆÙyê˛ ¢ï˛yÇ¢ 100% ≤Ã!ï˛!l!ôc Ü˛ Ï̂Ó˚ ~ÓÇ ~Ü˛!ê˛ Ó,̂ Ï_ 360 !í˛!@˝Ã

Ó˚ˆÏÎ˚ˆÏSÈ– ï˛y•z Ó,ˆÏ_Ó˚ 47.1 !í˛@˝Ã# å13.1%ä ò%˛õ%ˆÏÓ˚Ó˚ áyÓyÓ˚ áyGÎ˚yÓ˚ §ÙÎ˚ˆÏÜ˛ ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚–

https://www.google.co.in/url?sa=i&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPie_chart
&psig=AOvVaw13ohGJIP72TWEcvrOnw-G&ust=1664339931466000 &source=images&cd= vfe&ved=
0CA0QjhxqFwoTCPDf9NaTtPoCFQAAAAAdAAAAABADhttps:/ /www.google.co.in/
url?sa=i&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPie_chart&psig=AOvVaw13ohGJIP72TWEcvrOnw-
G&ust=1664339931466000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCPDf9NaTtPoCFQAAAAAdAAAAABAD
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â °y•zl @˝ÃyÊ˛

~Ü˛!ê˛ °y•zl @˝ÃyÊ˛ ÈüÈ ~Ü˛!ê˛ °y•zl ≤’ê˛ Óy ~Ü˛!ê˛ °y•zl ã˛yê ≈̨ !•§y Ï̂ÓG ̨õ!Ó˚!ã˛ï˛ ÈüÈ ~Ü˛!ê˛ @˝ÃyÊ˛ Îy ̨õ,ÌÜ˛ ̂ í˛ê˛y ̨õ Ï̂Î˚rê˛=!° Ï̂Ü˛

§ÇÎ%_´ Ü˛Ó˚ˆÏï˛ °y•zl ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚– ~Ü˛!ê˛ °y•zl @˝ÃyÊ˛ ~Ü˛!ê˛ !l!ò≈‹T §ÙˆÏÎ˚Ó˚ ÓƒÓôyˆÏl ˛õ!Ó˚Ùyîàï˛ Ùyl ≤Ãò¢≈l Ü˛ˆÏÓ˚–

ÙˆÏl Ó˚yáˆÏÓlÈüÈ

~Ü˛!ê˛ °y•zl @˝ÃyÊ˛ ˛õ,ÌÜ˛ ˆí˛ê˛y ˛õˆÏÎ˚rê˛=!°ˆÏÜ˛ §ÇÎ%_´ Ü˛ˆÏÓ˚ Îyñ §yôyÓ˚îï˛ñ ~Ü˛!ê˛ !l!ò≈‹T §ÙˆÏÎ˚Ó˚ ÓƒÓôyˆÏl ˛õ!Ó˚Ùyîàï˛

Ùyl ≤Ãò¢≈l Ü˛ˆÏÓ˚–

°y•zl @˝ÃyÊ˛ ò%!ê˛ x«˛ !lˆÏÎ˚ à!ë˛ï˛≠ xÈüÈx«˛ åxl%Ë)˛!ÙÜ˛ä ~ÓÇ yÈüÈx«˛ åí˛zÕ‘¡∫äñ @˝Ãy!Ê˛Ü˛Ë˛yˆÏÓ åx–yä !•§yˆÏÓ !ã˛!•´ï˛

Ü˛Ó˚y •Î˚–

!Ó!l Ï̂Î˚y Ï̂àÓ˚ ̂ «˛ Ï̂eñ ≤ÃÎ%!_´àï˛ !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ ̂ «˛ Ï̂eñ °y•zl @˝ÃyÊ˛=!° ÓƒÓ•yÓ˚Ü˛yÓ˚# Ï̂Ü˛ ≤ÃÓîï˛y=!° Ü˛“ly Ü˛Ó˚yÓ˚ xl%Ù!ï˛

ˆòGÎ˚yÓ˚ çlƒ ˆÓ¢ ï˛Ìƒ˛õ)î≈–

Î!òG °y•zl @˝ÃyÊ˛=!° !Ó!Ë˛ß¨ í˛zˆÏjˆÏ¢ƒ !Ó!Ë˛ß¨ ˆ«˛e ç%ˆÏí˛¸ ÓƒÓ•*ï˛ •Î˚ñ ï˛yˆÏòÓ˚ §ÓˆÏã˛ˆÏÎ˚ §yôyÓ˚î Ü˛yç!ê˛ §ÙˆÏÎ˚Ó˚

§yˆÏÌ §yˆÏÌ Ùyl=!°Ó˚ ˛õ!Ó˚Óï˛≈ˆÏlÓ˚ ~Ü˛!ê˛ @˝Ãy!Ê˛Ü˛ƒy° !ã˛e ˜ï˛!Ó˚ Ü˛Ó˚y–

!Ê˛lyˆÏ™ñ °y•zl @˝ÃyÊ˛=!° !§!Ü˛í˛z!Ó˚!ê˛ˆÏçÓ˚ òyˆÏÙÓ˚ ˛õ!Ó˚Óï˛≈l §• §ÙˆÏÎ˚Ó˚ §yˆÏÌ Ùyl=!°Ó˚ !Ë˛ç%ƒÎ˚y° í˛z˛õfliy˛õly ˜ï˛!Ó˚

Ü˛Ó˚ˆÏï˛ ÓƒÓ•*ï˛ •Î˚–

6.13  §yÓ˚yÇ¢ (Summary)

~•z xôƒyˆÏÎ˚ xyÙÓ˚y ˛õ!Ó˚§Çáƒyl ˛õk˛!ï˛Ó˚ §yˆÏÌ ˛õ!Ó˚!ã˛ï˛ ˆ•y°yÙ ~ÓÇ ~ÓÇ xyÙÓ˚y @˝ÃyˆÏÊ˛Ó˚ §y•yˆÏÎƒ ˆí˛ê˛y xˆÏß∫£Ïî

§¡õˆÏÜ˛≈ !¢á°yÙ–
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6.14  xl%¢#°l# (Exercise)

1. !•ˆÏfiê˛y@˝ÃyÙ !Ü˛

2. xyÙÓ˚y !Ü˛Ë˛yˆÏÓ ÓyÓ˚ í˛yÎ˚y@˝ÃyÙ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚⁄

3. õy•z ã˛yê˛≈ !Ü˛

6.15  @˝Ãsi˛õO# (References)

I. Social Research Methods- Alan Bryman– Fourth edition– Oxford University Press–
2012.

II. The Practice of Social Research- Earl Babbie– Fifteenth Edition– Cengage–2021.

III. Social Research Methods- Qualitative and Quantitative Approaches- W. Lawrence
Neuman– Seventh Edition–2014– Pearson Education Limited.
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~Ü˛Ü˛ 7  ˆÜ˛w#Î˚ ≤ÃÓîï˛yÓ˚ ˛õ!Ó˚Ùy˛õ ~ÓÇ !Óhfl,Ï!ï˛ (Measures of Central

Tendencies and Dispersions)

àë˛l

7.1 í ẑ̨ Ïj¢ƒ (Objectives)

7.2 ≤ÃhflÏyÓly (Introduction)

7.3 ˆÜ˛w#Î˚ ≤ÃÓîï˛yÓ˚ ˛õ!Ó˚Ùy˛õ (Measures of Central Tendency)

7.4 àí ¸̨ !lî≈̂ ÏÎ˚Ó˚ ày!î!ï˛Ü˛ §)e (Mathematical Formulation of Average)

7.5 ˆÙyí˛ (Mode)

7.6 !Óhfl,Ï!ï˛Ó˚ ˛õ!Ó˚Ùy˛õ (Measures of Dispersion)

7.7 ≤Ã§yÓ˚ (The Rance)

7.8 §ÙÜ˛ !Óã%̨ ƒ!ï˛ (Standard Duration)

7.9 ã˛ï%̨ Ì≈yÇ¢ ~ÓÇ xlƒylƒ ¢ï˛yÇ¢ (Quartile and Other Percentiles)

7.10 §Ω˛yÓƒ Ó!•Ó˚yàï˛ §ly_´Ü˛Ó˚î (Outlier Detecting Potential Outliners)

7.11 ÓyhflÏÓ !lÎ˚Ù (Emperical System)

7.12 Ó: ≤’ê˛ (The Box Plot)

7.13 §yÓ˚yÇ¢ ≠ Ó: ≤’ê˛ ˜ï˛Ó˚# (Summary : Constructing A Box Plot)

7.14 Ó:≤’ê˛ !ã˛ Ï̂eÓ˚ í z̨̨ õ Ï̂Îy!àï˛y (Usefulness of Boxplot Diagram)

7.15 Ó: ≤’ê˛ !Ü˛Ë˛y Ï̂Ó ï%̨ °ly Ü˛Ó˚y •Î˚ (How to Compare Box Plots)

7.16 §Ω˛yÓly !ÓhflÏyÓ˚ (Probability Distribution)

7.17 §Ω˛yÓly Ó^˝ê˛ Ï̂lÓ˚ ≤Ãï˛ƒy¢y åàí ¸̨ä ~ÓÇ §ÙÜ˛ !Óã%̨ ƒ!ï˛ (Expectation (mean) and Standard

Durtion of a Probability Distribution)

7.18 ÓyÓ˚̂ ÏîÔ!°Ó˚ ê Δ̨yÎ˚y° (Bernouli Trial)

7.19 !mÈüÈ˛õò Ó^˝ê˛l (The Binomial Distribution)

7.20 fl∫yË˛y!ÓÜ˛ Ó^˝ê˛l (Normal Distribution)

7.21 fiê˛ƒyu˛yí ≈̨ lÙ≈y° !í˛!fiê Δ̨!Óí z̨¢ Ï̂lÓ˚ àí ¸̨ = 0 ~ÓÇ §ÙÜ˛ !Óã%̨ ƒ!ï˛ = 1 (The Standard Normal

Distribution has mean = 0 and Standard Deviation = 1)

7.22 §yÓ˚yÇ¢˝ (Summary)

7.23 xl%¢#°l#˝ (Exercise)

7.24 @˝Ãsį õO# (References)

7.1 í˛zˆÏj¢ƒ (Objectives)

~•z xôƒyˆÏÎ˚ xyÙÓ˚y ˆÜ˛w#Î˚ ≤ÃÓîï˛y ~ÓÇ !ÓFS%ÈÓ˚ˆÏîÓ˚ ˛õ!Ó˚Ùy˛õ §¡õˆÏÜ≈˛ !ÓhflÏy!Ó˚ï˛Ë˛yˆÏÓ !°áÓ–
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7.2 ≤ÃhflÏyÓly (Introduction)

~•z xôƒyˆÏÎ˚ xyÙÓ˚y ï˛ˆÏÌƒÓ˚ ˆÜ˛w#Ü˛ï˛yñ ~ÓÇ !ÓhflÏyÓ˚ !lˆÏÎ˚ xyˆÏ°yã˛ly Ü˛Ó˚ˆÏï˛ Îy!FSÈ– ÙˆÏl Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ˆÎ ~Ü˛ê˛y

lï%˛l ï˛ˆÏÌƒÓ˚ §Ω˛yÓ˚ lylyÓ˚Ü˛Ù Ó˚•ˆÏ§ƒ Ë˛Ó˚y– ~Ùl •ˆÏï˛ ˛õyˆÏÓ˚ñ ï˛Ìƒ Ë˛y[˛yÓ˚ §¡õˆÏÜ≈˛ xy˛õlyÓ˚ ˆÜ˛yˆÏly ôyÓ˚îy ˆl•z–

~ˆÏï˛ xfl∫yË˛y!ÓÜ˛ !Ü˛S%È xyˆÏSÈñ ly!Ü˛ñ !Ü˛S%È ÙçyÓ˚ !Ó£ÏÎ˚ xyˆÏSÈ xÌÓy xyÙÓ˚y Îy çy!lñ ï˛y•z xyÓ˚ ~Ü˛ÓyÓ˚ !l!Ÿã˛ï˛ Ü˛Ó˚yÓ˚

ÙˆÏï˛y !Ó£ÏÎ˚ xyˆÏSÈ– §%ï˛Ó˚yÇñ Îál ï˛ˆÏÌƒÓ˚ lï%˛l ~Ü˛!ê˛ §Ω˛yÓ˚ ˆòGÎ˚y •Î˚ñ ï˛ál xyÙyˆÏòÓ˚ ˆÜ˛yÌyÎ˚ ÷Ó˚& Ü˛Ó˚y í˛z!ã˛ï˛⁄

!Ü˛Ë˛yˆÏÓ xyÙÓ˚y ï˛Ìƒ Ë˛y[˛yˆÏÓ˚Ó˚ §ˆÏD fl∫yFSÈ®ƒ  ˆÓyô Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚⁄ ÙˆÏl Ó˚yáy òÓ˚Ü˛yÓ˚ ï˛Ìƒ §Ω˛yÓ˚ Ùyl=!°Ó˚ ~Ü˛!ê˛

§Ç@˝Ã•– !Ü˛S%È Óí˛¸ •ˆÏï˛ ˛õyˆÏÓ˚ñ !Ü˛S%È ˆSÈyê˛ •ˆÏï˛ ˛õyˆÏÓ˚– !Ü˛v Óƒ!_´àï˛Ë˛yˆÏÓ ï˛Ìƒ=!°ˆÏÜ˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y á%Ó ˆÓ¢# ÙˆÏl

•ˆÏï˛ ˛õyˆÏÓ˚– !Ü˛v ï˛Ìƒ=!° ~Ü˛§ˆÏD ~Ü˛!ê˛ à“ Ó°ˆÏÓ ÓˆÏ° xy¢y Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚– §%ï˛Ó˚yÇ ~•z àˆÏ“Ó˚ ~Ü˛!ê˛ Ë˛y° ÷Ó˚&

Ü˛# •ˆÏï˛ ˛õyˆÏÓ˚⁄ xˆÏlˆÏÜ˛ ÙyV˛áyl ˆÌˆÏÜ˛ ÷Ó˚& Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ñ ï˛ˆÏÓ ˆ§ê˛y fl∫yË˛y!ÓÜ˛ âê˛ly lÎ˚– ~ï˛ ï˛Ìƒ ˆÌˆÏÜ˛ñ ï˛yˆÏòÓ˚

ˆÜ˛w !Ó®%!ê˛ çylyˆÏï˛ ˛õyÓ˚ˆÏ° !Ü˛ §%!Óôy •Î˚ ly– ~ˆÏï˛ xyÙÓ˚y §%!Óôy ˆ˛õˆÏÎ˚ Ìy!Ü˛–

~ál ≤ÃŸ¿ •° ï˛ˆÏÌƒÓ˚ ˆÜ˛w Ó°ˆÏï˛ !Ü˛ Ó%!V˛⁄ ˆòáy ÎyÜ˛ñ xyÙÓ˚y ò%!ê˛ ˆSÈyê˛ ï˛Ìƒ ˆ§ê˛ !lˆÏÎ˚ xyˆÏ°yã˛ly Ü˛!Ó˚– ˆ§ê˛

ò%!ê˛ í˛zË˛ˆÏÎ˚Ó˚•z àí˛¸ Ùyl §Ùylñ !Ù!í˛Î˚yl Ùyl §Ùyl ï˛Ó%G ~Ùl •ï˛ ˛õyˆÏÓ˚ ˆÎñ ò%!ê˛ ˆ§ˆÏê˛Ó˚ ÙˆÏôƒ !ÓÓ˚yê˛ ˛õyÌ≈Ü˛ƒ xyˆÏSÈ–

ˆÎˆÏ•ï%˛ ~•z ò%!ê˛ ˆ§ê˛ á%Ó ˆSÈyê˛ xyÙÓ˚y o&ï˛ ˆ§ê˛ ò%!ê˛ Ùyl=!° ˆòˆÏá ï˛yˆÏòÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚– !Ü˛v ˆí˛ê˛y

ˆ§rê˛yÓ˚ xˆÏlÜ˛ Óí˛¸ •ˆÏ° !Ü˛ •ˆÏÓ⁄ ò%!ê˛ Óí˛¸ ˆ§ˆÏê˛Ó˚ ÙôƒÙyl (Mean) ~ÓÇ ÙôƒÙy (Median) ~Ü˛•z •ˆÏ° Ü˛#Ë˛yˆÏÓ

ï˛yˆÏòÓ˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ !lÓ˚*˛õî Ü˛Ó˚Ó– ˆí˛ê˛y ˆ§ê˛ §¡õˆÏÜ≈˛ xyˆÏÓ˚y Ë˛yˆÏ°y ôyÓ˚îy Ü˛#Ë˛yˆÏÓ ˛õyˆÏÓy– ÙôƒÙyl ~ÓÇ ÙôƒÙy

ÙyôƒˆÏÙ xyÙÓ˚y ˆÜ˛w#Î˚ Ùyl!ê˛ !lî≈Î˚ Ü˛!Ó˚ñ ~ál xyÙyˆÏòÓ˚ ˆòáˆÏï˛ •ˆÏÓñ §Ó ˆÌˆÏÜ˛ ˆSÈyê˛ Óy Óí˛¸ Ùyl!ê˛ ˆÜ˛w#Î˚ Ùyl

ˆÌˆÏÜ˛ Ü˛ï˛ ò)ˆÏÓ˚ xÓ!fliï˛–

Îál ˆí˛ê˛y ˆ§ê˛ á%Ó Óí˛¸ •Î˚ ï˛ál §yÓ˚yÇ¢Ü,˛ï˛ ï˛Ìƒ xyÙyˆÏòÓ˚ Ü˛yˆÏSÈ §•ç •ˆÏï˛ ˛õyˆÏÓ˚– ~•z xôƒyˆÏÎ˚ ï˛ˆÏÌƒÓ˚

!Ó!Ë˛ß¨ ôÓ˚ˆÏlÓ˚ §yÓ˚yÇ¢ Ü˛Ó˚yÓ˚ ˛õk˛!ï˛ xyˆÏ°yã˛ly Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ~•z ï˛Ìƒ=!° ˛õ!Ó˚Ùyîàï˛ ï˛Ìƒ– ~•z xôƒyˆÏÎ˚ ~Ü˛!ê˛

xyò¢≈ÙyˆÏlÓ˚ xÓ§Ìyl åˆÎÙl àí˛¸ (Mean) ÙôƒÙy (Median) ~ÓÇ §Çáƒy=Ó˚&Ùyl (Mode) !lˆÏÎ˚ xyˆÏ°yã˛ly Ü˛Ó˚y

•ˆÏÎ˚ˆÏSÈ– x˛õÓ˚˛õˆÏ«˛ Ùyl=!° ˆÜ˛w#Î˚ Ùyl ˆÌˆÏÜ˛ Ü˛ï˛ê˛y !Óhfl,Ïï˛ •ˆÏÎ˚ˆÏSÈ (Measure of dispersion)ñ !ÓhflÏyÓ˚ (Dis-

persion) ~Ó˚ ÙyôƒˆÏÙ xyˆÏ°yã˛ly Ü˛Ó˚y •Î˚–

7.3 ˆÜ˛w#Î˚ ≤ÃÓîï˛yÓ˚ ˛õ!Ó˚Ùy˛õ (Measures of Central Tendency)

ˆÜ˛yˆÏly ï˛Ìƒ ˆ§ˆÏê˛Ó˚ ò)Ó˚ï˛Ù Ùyl!ê˛ Ü˛!ÙˆÏÎ˚ !òˆÏ°G ˆ§ˆÏê˛Ó˚ §ÙhflÏ ï˛Ìƒ ÓçyÎ˚ ˆÓ˚ˆÏáñ ˆ§ê˛ §Ç!«˛Æ Ü˛Ó˚y ÎyÎ˚ ~ÓÇ ˆ§!ê˛

Ü˛Ó˚y •Î˚ ~Ü˛!ê˛ ≤Ã!ï˛!l!ôcÙ)°Ü˛ ÙyˆÏlÓ˚ myÓ˚y– G•z ÙyˆÏlÓ˚ xÓfliyˆÏlÓ˚ ˛õ!Ó˚Ùy˛õñ ˆ§•z Ü˛yç!ê˛ Ü˛ˆÏÓ˚ ÌyˆÏÜ˛– ˆÜ˛yl ~Ü˛!ê˛

§Çáƒy ˆ§•z ≤Ã!ï˛!l!ôÙ)°Ü˛ §Çáƒy⁄ ~!ê˛ çylˆÏï˛ •ˆÏ° ≤Ã!ï˛!l!ô (Representative) ~Ó˚ §ÇK˛y!ê˛ Ë˛y°Ë˛yˆÏÓ Ó%V˛ˆÏï˛

• Ï̂Ó– xyÙÓ˚y !ï˛l Ó˚Ü˛ Ï̂ÙÓ˚ xÓfliyl àï˛ ̨õ!Ó˚Ùy˛õ xôƒÎ˚l Ü˛Ó˚ÓÈüüüÈàí ¸̨ (Mean) ÙôƒÙy (Median) ~ÓÇ §Çáƒy=Ó˚&Ùyl

(Mode)–

àí˛¸ (Mean) ≠ §ÓˆÏã˛ˆÏÎ˚ çl!≤ÃÎ˚ ~ÓÇ Ó‡° ÓƒÓ•*ï˛ ˆÜ˛w#Î˚ ÙyˆÏlÓ˚ ˛õ!Ó˚Ùy˛õ •° àí˛¸– §ÙhflÏ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚

Ùyl=!° àí˛¸ !lî≈ˆÏÎ˚Ó˚ ÙyôƒˆÏÙ•z Úàí˛¸Û !lî≈Î˚ Ü˛Ó˚y •Î˚–

xyÓ˚ ~Ü˛!ê˛ çl!≤ÃÎ˚ ˛õ!Ó˚Ùy˛õ •° ÙôƒÙyñ §ÙhflÏ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ xˆÏô≈Ü˛ Ùyl ~Ó˚ ˆÌˆÏÜ˛ ˆSÈyê˛ ~ÓÇ ÓyÜ˛# xˆÏô≈Ü˛ ~Ó˚

ˆÌˆÏÜ˛ Óí˛¸–
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ÙôƒÙy (Median) ≠ Îál ̨õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ Ùyl=!° ï˛y Ï̂òÓ˚ Ùy Ï̂lÓ˚ e´Ùyl%§y Ï̂Ó˚ åˆÎÙl ̂ SÈyê˛ ̂ Ì Ï̂Ü˛ Óí ¸̨ä §yçy Ï̂ly

•Î˚ñ ï˛ál ÙyˆÏV˛Ó˚ Ùyl!ê˛ˆÏÜ˛ Ó°y •Î˚ ÙôƒÙy–

í˛zòy•Ó˚î ≠ ≤Ãyï˛/Ó˚yˆÏ¢Ó˚ 20!ê˛ òyly çyï˛#Î˚ áyòƒ¢§ƒ ̂ §y!í˛Î˚yˆÏÙÓ˚ Ùyey (in mg) ̂ òGÎ˚y xyˆÏSÈ– ï˛yˆÏòÓ˚ ̂ Ü˛w#Î˚

Ùyl !lî≈Î˚ Ü˛Ó˚y !¢!á–

(a) àí˛¸ !lî≈Î˚ Ü˛Ó˚

(b) ÙôƒÙy !lî≈Î˚ Ü˛Ó˚–

0, 340, 70, 140, 200, 180, 210, 150, 100, 130
140, 180, 190, 160, 290, 50, 220, 180, 200, 210

í˛z_Ó˚ ≠ (a) àí˛¸ !lî≈Î˚ Ü˛Ó˚yÓ˚ çlƒ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ≤Ã!ï˛!ê˛ Ùyl ˆÎyà Ü˛ˆÏÓ˚ 20 !òˆÏÎ˚ Ë˛yà Ü˛Ó˚ˆÏï˛ •ˆÏÓ

àí˛¸ = 
0 340 70 ... 210

20
   

= 
3340

20 = 167

(b) ÙôƒÙy !lî≈Î˚ Ü˛Ó˚yÓ˚ çlƒ Ùyl=!°ˆÏÜ˛ ˆSÈyê˛ ˆÌˆÏÜ˛ Óí˛¸ §y!çˆÏÎ˚ !lˆÏï˛ •ˆÏÓ–

0, 50, 70, 100, 130, 140, 140, 150, 160,   180,   180,   180

190, 200, 200, 210, 210, 220, 290, 390

ˆSÈyê˛ 9!ê˛ ~ÓÇ Óí ¸̨G 9!ê˛– ò%!ê˛ 180 ÙôƒfliyˆÏl xyˆÏSÈ– ï˛y•z ï˛yˆÏòÓ˚ àí˛¸ (180 + 180)/2 = 180

!lˆÏî≈Î˚ ÙôƒÙy 180–

o‹TÓƒ ≠ àí˛¸ ~ÓÇ ÙôƒÙyÓ˚ Ùyl xy°yòy •GÎ˚yÓ˚ Ü˛yÓ˚î Ü˛#⁄ ÙôƒÙy §Ù@˝Ã ï˛ÌƒˆÏÜ˛ ò%!ê˛ xÇˆÏ¢ Ë˛yà Ü˛ˆÏÓ˚ñ ˆÜ˛w#Î˚ Ùyl

!lî≈Î˚ Ü˛ˆÏÓ˚– !Ü˛v àí˛¸ ≤Ã!ï˛!ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ≤ÃÜ,˛ï˛ §Çáƒy§)ã˛Ü˛ Ùyl !ÓˆÏÓã˛ly Ü˛ˆÏÓ˚–

§Ù§ƒy 1 ≠ ~ly!ç≈ •zlÊ˛Ó˚ˆÏÙ¢l ~ˆÏç™# 2008 §yˆÏ° §Ó≈y!ôÜ˛ !là≈Ùl §• ̨§yï˛!ê˛ ̂ òˆÏ¢Ó˚ çlƒ ç#ÓyŸ¬ çμy°yl# ò•l

ˆÌˆÏÜ˛ CO2 !là≈ÙˆÏlÓ˚ !Ó˚ˆÏ˛õyê≈˛ Ü˛ˆÏÓ˚ˆÏSÈ– ~•z Ùyl=!° !Ù!°Î˚l ˆÙ!ê˛ΔÜ˛ê˛ˆÏl !•§yÓ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– 6534

å!ã˛läñ 5833 åÎ%_´Ó˚y‹T…äñ 1729 åÓ˚y!¢Î˚yäñ 1945 åË˛yÓ˚ï˛äñ 1214 åçy˛õyläñ 829 åçyÙ≈y!lä ~ÓÇ 574

åÜ˛ylyí˛yä–

åÜ˛ä àí˛¸ G ÙôƒÙy !lî≈Î˚ Ü˛Ó˚&l–

åáä ~áyˆÏl !Ó˚ˆÏ˛õyê≈˛ Ü˛Ó˚y ˆÙyê˛ñ ˆòˆÏ¢Ó˚ çl§Çáƒy !Óã˛yÓ˚ Ü˛Ó˚y •Î˚!l– Óƒyáƒy Ü˛Ó˚ñ ˆÜ˛l ÙyÌy !˛õS%È !•§yÓ ˆÓ¢#

Î%!_´@˝Ãy•ƒ •ˆÏï˛ ˛õyˆÏÓ˚⁄

§Ù§ƒy 2 ≠ ~Ü˛!ê˛ ï˛y!°Ü˛yˆÏï˛ 10!ê˛ !Ó£ÏÎ˚ xyˆÏSÈ– ≤Ã!ï˛!ê˛ !Ó£ÏˆÏÎ˚Ó˚ Ùyl 1ñ xÌÓy 2 xÌÓy 3– Î!ò àí ¸̨ Ùyl 1 •Î˚

ï˛y!°Ü˛y!ê˛ ˆÜ˛Ùl •ˆÏÓ⁄ àí˛¸ 3 Óy àí ¸̨ 4 •ˆÏ°•z Óy ï˛y!°Ü˛y!ê˛ ˆÜ˛Ùl •ˆÏÓ⁄

§Ù§ƒy 3 ≠ ~Ü˛!ê˛ â Ï̂Ó˚ 10 çl ˆ°yˆÏÜ˛Ó˚ àí˛¸ í˛zFã˛ï˛y •° 5 Ê%˛ê˛ 6 •z!MÈ˛– 11 ï˛Ù ~Ü˛çl ˆ°yˆÏÜ˛Ó˚ ÎyÓ˚ í˛zFã˛ï˛y 6 Ê%˛ê˛

5 •z!MÈ˛ñ âˆÏÓ˚ ≤ÃˆÏÓ¢ Ü˛Ó˚°– ~ál 11 çl ˆ°yˆÏÜ˛Ó˚ àí˛¸ í˛zFã˛ï˛y !lî≈Î˚ Ü˛Ó˚–

§Ù§ƒy 4 ≠ ~Ü˛!ê˛ â Ï̂Ó˚ 21 çl ˆ°yˆÏÜ˛Ó˚ àí˛¸ í˛zFã˛ï˛y 5 Ê%̨ ê˛ 6 •z!MÈ˛– 6 Ê%̨ ê˛ 5 •z!MÈ˛ °¡∫y ~Ü˛çl 22ï˛Ù Óƒ!_´ âˆÏÓ˚

≤ÃˆÏÓ¢ Ü˛ˆÏÓ˚l– §Ü˛ˆÏ° àí˛¸ í˛zFã˛ï˛y !lî≈Î˚ Ü˛Ó˚– 3lÇ §Ù§ƒyÓ˚ §ˆÏD ï%˛°ly Ü˛Ó˚–

§Ù§ƒy 5 ≠ ~Ü˛!ê˛ â Ï̂Ó˚ 21 çl Ùyl%ˆÏ£ÏÓ˚ àí˛¸ í˛zFã˛ï˛y 5 Ê%̨ ê˛ 6 •z!MÈ˛ ~Ü˛çl 22ï˛Ù Óƒ!_´ âˆÏÓ˚ ≤ÃˆÏÓ¢ Ü˛Ó˚°ñ ≤ÃˆÏï˛ƒˆÏÜ˛Ó˚

àí˛¸ í˛zFã˛ï˛y 1 Ê%˛ê˛ Ó,!k˛ ˛õyGÎ˚yÓ˚ çlƒ 22ï˛Ù Óƒ!_´ í˛zFã˛ï˛y Ü˛ï˛ •ˆÏï˛ •ˆÏÓ⁄
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ÙôƒÙy !lî≈̂ ÏÎ̊Ó̊ ̨õÎ≈yÎ̊ ≠

ˆfiê˛˛õ Ü˛Ó˚î#Î˚

1. ˛õÎ≈ˆÏÓ«˛ˆÏlÓ˚ Ùyl=!° |ôÁ≈e´ˆÏÙ Óy xô/e´ˆÏÙ §yçyG–

2. ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ §Çáƒy (N) àîly Ü˛Ó˚ ~ÓÇ ˆòá N-ˆçyí˛¸ ly !ÓˆÏçyí˛¸–

3. �Î!ò N !ÓˆÏçyí˛¸ (Odd) •Î˚ ⇒ ÙyˆÏV˛Ó˚ Ùyl!ê˛ •ˆÏÓ ÙôƒÙy–

4. ÙôƒÙy !lî≈ˆÏÎ˚Ó˚ çlƒ N-~Ó˚ § Ï̂D 1 ˆÎyà Ü˛ˆÏÓ˚ 2 !òˆÏÎ˚ Ë˛yà Ü˛Ó˚ˆÏ°  N 1
2


ï˛Ù Ùyl!ê˛ ÙôƒÙy–

5. í˛zòy•Ó˚îfl∫Ó˚*˛õ Î!ò N = 13 •Î˚ ï˛ˆÏÓñ (13 + 1) ÷ 2 = 14 ÷ 2 = 7 ï˛Ù Ùyl!ê˛ ÙôƒÙy–

�Î!ò ‘N’ ˆçyí˛¸ §Çáƒy •Î˚

3. ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ÙyˆÏV˛Ó˚ ò%!ê˛ ÙôƒÙyÓ˚ àí˛¸ •° ÙôƒÙy–

4. ≤ÃÌÙ ÙôƒÙy!ê˛ ˛õyGÎ˚yÓ˚ çlƒ N ˆÜ˛ 2 !òˆÏÎ˚ Ë˛yà Ü˛Ó˚ˆÏ° ˆÎ N ï˛Ù §Çáƒy!ê˛ ˛õyGÎ˚x ÎyˆÏÓ

5. !mï˛#Î˚ ÙôƒÙy ˛õyGÎ˚yÓ˚ çlƒ  N 1
2
 ï˛Ù §Çáƒy!ê˛ •ˆÏÓ–

6. ÙôƒÙy ò%!ê˛ ˆÎyà Ü˛ˆÏÓ˚ 2 myÓ˚y Ë˛yà Ü˛Ó˚ˆÏ° ˛õÎ≈ˆÏÓ«˛î §Ù)ˆÏ•Ó˚ ÙôƒÙy ˛õyGÎ˚y ÎyˆÏÓ–

í˛zòy•Ó˚î ≠ Î!ò N = 14 •Î˚ñ ï˛ˆÏÓ N
2

 = 14
2

 = 7 ï˛Ù Ùyl!ê˛ ≤ÃÌÙ ÙôƒÙy ~ÓÇ (7 + 1) = 8 ï˛Ù Ùyl!ê˛ •ˆÏÓ

!mï˛#Î˚ ÙôƒÙy–

7.4 àí˛¸ !lî≈ˆÏÎ˚Ó˚ ày!î!ï˛Ü˛ §)e (Mathematical Formulation of Average)

ã˛°=!° Ï̂Ü˛ (variables) •zÇÓ˚yç# Óî≈Ùy°yÓ˚ ˆ¢ˆÏ£ÏÓ˚ !òˆÏÜ˛Ó˚ x«˛Ó˚myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •Î˚ñ åˆÎÙlñ X, Y lÙ%lyÓ˚

xyÜ˛yÓ˚ ‘n’ myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •Î˚– ~Ü˛!ê˛ lÙ%lyÓ˚ ‘r’ !ê˛ ̨ õÎ≈ˆÏÓ«˛ˆÏîÓ˚ çlƒ ày!î!ï˛Ü˛ àí˛¸ˆÏÜ˛ ‘x–’ myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •Î˚–

§Ù!‹T ˆÓyV˛yˆÏlyÓ˚ çlƒ ‘Σ’ (summation) !ã˛•´!ê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

ày!î!ï˛Ü˛ àˆÏí˛¸Ó˚ §)e x– = x
n


í˛zòy•Ó˚î ≠ í˛zòy•Ó˚î lÇ-1 ≠ n = 20!ê˛ ˛õÎ≈ˆÏÓ«˛î xyˆÏSÈ– G•z ˆ§ˆÏê˛Ó˚ ày!î!ï˛Ü˛ àí˛¸

x– = x
n


 åˆÎáyˆÏl Σx = 0 + 340 + 70 + –200) = 3340

⇒ 3340
20 n = 20

⇒ 167

0 50 100 150 200 250 300 350
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ày!î!ï˛Ü˛ àˆÏí˛¸Ó˚ Ù)°ƒ ̃ Ó!¢‹Tƒ (Basic Properties of Mean) ≠

ày!î!ï˛Ü˛ àí ¸̨ •° ï˛Ìƒ§Ù)̂ Ï•Ó˚ Ë˛yÓ˚§yÙƒ !Ó®% (Balance point) xyÙÓ˚y Î!ò ~Ü˛!ê˛ ̂ Ó˚áyÓ˚ !Ó!Ë˛ß¨ !Ó®%̂ Ïï˛ñ ̨õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚

ÙyˆÏlÓ˚ fliyl xl%ÎyÎ˚# x!Ë˛ß¨ Gçl Ó˚y!á ï˛ˆÏÓñ àí˛¸ ÙyˆÏlÓ˚ çyÎ˚àyÎ˚ xy°¡∫ (Fulcrum) Ó˚yáˆÏ° ˆÓ˚áy!ê˛ Ë˛yÓ˚§yÙƒ

xy§ˆÏÓ–

 ~Ü˛!ê˛ !ï˛Î≈Ü˛ Ó^˝ê˛ˆÏlÓ˚ (Skewed distribution) çlƒñ àí˛¸!ê˛ ÙôƒˆÏÜ˛Ó˚ §yˆÏ˛õˆÏ«˛ °¡∫y ˆ°ˆÏçÓ˚ !òˆÏÜ˛ xÓ!fliï˛

•Î˚–

 àˆÏí˛¸Ó˚ Ùyl ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ xfl∫yË˛y!ÓÜ˛ ˆSÈyê˛ Óy Óí˛¸ ÙyˆÏlÓ˚ myÓ˚y á%Ó ˆÓ¢# ≤ÃË˛y!Óï˛ •Î˚–

í˛zòy•Ó˚î ≠ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ !l¡¨!°!áï˛ !ï˛l!ê˛ ˆ§ê˛ !ÓˆÏÓã˛ly Ü˛Ó˚&l–

ˆ§ê˛-1 ≠ 8, 9, 10, 11, 12

ˆ§ê˛-2 ≠ 8, 9, 10, 11, 100

ˆ§ê˛-3 ≠ 8, 9, 10, 11, 1000

(a) ≤ÃˆÏï˛ƒÜ˛ ˆ§ˆÏê˛Ó˚ çlƒ ÙôƒÜ˛ !lî≈Î˚ Ü˛Ó˚&l–

(b) ≤ÃˆÏï˛ƒÜ˛ ˆ§ˆÏê˛Ó˚ çlƒ àí˛¸ !lî≈Î˚ Ü˛Ó˚&l–

(c) ~•z ˆ§ê˛=!° ˆÌˆÏÜ˛ !Ü˛ ÙôƒÜ˛ ~ÓÇ àí˛¸ §¡õˆÏÜ≈˛ !Ü˛ Óƒyáƒy ˛õyGÎ˚y ÎyÎ˚⁄

í˛zòy•Ó˚î ≠ (a) ≤ÃˆÏï˛ƒÜ˛!ê˛ ˆ§ˆÏê˛Ó˚ ÙôƒÜ˛ •° = 10– Ü˛yÓ˚î ≤Ã!ï˛!ê˛ ˆ§ê˛ ÙyˆÏlÓ˚ e´Ùyl%§yˆÏÓ˚ §yçyˆÏly xyˆÏSÈ– §%ï˛Ó˚yÇ

ÙôƒÙyl •° 10–

(b) xyÙÓ˚y çy!l àí˛¸ (x–) = 1
n

Σx

∴ ˆ§ê˛-1 x
5

 = 8 9 10 11 12
5

    = 10

ˆ§ê˛-2 x
5
  = 8 9 10 11 100

5
    = 276

ˆ§ê˛-3 x
5
  = 8 9 10 11 1000

5
    = 2076

(c) ̂ í˛ê˛y ̂ §ˆÏê˛Ó˚ ̂ Ü˛yˆÏly ~Ü˛!ê˛Ó˚ Ùyl á%Ó ̂ Ó¢# Óy Ü˛Ù •ˆÏ°ñ ÙôƒˆÏÜ˛Ó˚ ̂ Ü˛yˆÏly ̨ õ!Ó˚Óï≈˛l ly •ˆÏ°G àˆÏí˛¸Ó˚

Ùyl ≤ÃË˛y!Óï˛ •ˆÏÎ˚ ÌyˆÏÜ˛–

§Ù§ƒy-6 ≠ xyhs˝ç≈y!ï˛Ü˛ ~ly!ç≈ ~ˆÏç!™ñ 2007 §yˆÏ° !Ó!Ë˛ß¨ ˆòˆÏ¢Ó˚ ÙyÌy!˛õS%È Ü˛yÓ≈l í˛y•zx:y•zí˛ !là≈ÙˆÏlÓ˚ ~Ü˛!ê˛



130 NSOU  PGSW - VII

!•§yÓ ˆ˛õ¢ Ü˛ˆÏÓ˚ˆÏSÈl– çl§ÇáƒyÓ˚ !Óã˛yˆÏÓ˚ ˆòˆÏ¢Ó˚ 8!ê˛ Ó,•Í ˆòˆÏ¢Ó˚ åÎyˆÏòÓ˚ ˆÙyê˛ çl§Ùáƒy !ÓˆÏŸªÓ˚

xˆÏô≈Ü˛ çl§ÇáƒyÓ˚ §Ùylä

!•§yÓ ≠

!ã˛lÈüüüÈ4.9 Ó y!ç°ÈüüüÈ1.9 Ë˛yÓ˚ï˛ÈüüüÈ1.4

˛õy!Ü˛hflÏylÈüüüÈ0.9 xyˆÏÙ!Ó˚Ü˛y Î%_´Ó˚y‹T…ÈüüüÈ18.9 Ó˚y!¢Î˚yÈüüüÈ10.8

•zˆÏ®yˆÏl!¢Î˚yÈüüüÈ1.8 ÓyÇ°yˆÏò¢ÈüüüÈ0.3

(a) ~•z 8!ê˛ ÙyˆÏl àí˛¸ 5.1ñ ÙôƒÜ˛ Ü˛ï˛⁄

(b) ~Ó˚ ˆÜ˛yˆÏly ˛õÎ≈ˆÏÓ«˛î !Ü˛ §Ω˛yÓƒ Outier. àí˛¸ ~ÓÇ ÙôƒˆÏÜ˛Ó˚ í˛z˛õÓ˚ ~Ó˚ §Ω˛yÓƒ ˛≤ÃË˛yÓ xyˆÏ°yã˛ly Ü˛Ó˚–

(c) ~•z ï˛Ìƒ=!° ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ñ àˆÏí˛¸Ó˚ í˛z˛õÓ˚ Outlier ~Ó˚ ≤ÃË˛yÓ Óƒyáƒy Ü˛Ó˚–

àí˛¸ G ÙôƒÙyÓ˚ ï%˛°ly (Compairing Mean and Median) ≠

ˆÜ˛yˆÏly ~Ü˛!ê˛ Ó^˝ê˛ˆÏlÓ˚ ôÓ˚îñ ï˛yÓ˚ àí˛¸ñ ÙôƒÙyÓ˚ ˆÌˆÏÜ˛ Óí˛¸ ly!Ü˛ ˆSÈyê˛ ï˛y ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ~Ü˛!ê˛

xï˛ƒhs˝ Óí˛¸ Ùylñ Î!ò í˛yl !òˆÏÜ˛Ó˚ ˆ°ˆÏçÓ˚ !òˆÏÜ˛ xÓfliyl Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ Úàí˛¸ÛˆÏÜ˛ í˛yl!òˆÏÜ˛ ê˛ylˆÏÓ– ˆ§ˆÏ«˛ˆÏe àí˛¸ñ

ÙôƒÙyÓ˚ ˆÌˆÏÜ˛ Óí˛¸ •Î˚– §yôyÓ˚îï˛ Ó^˝ê˛ˆÏlÓ˚ ôÓ˚î Î!òÈüüüÈ

§¡õ)î≈Ë˛y Ï̂Ó ≤Ã!ï˛§Ù •Î˚ñ ï˛ Ï̂Ó àí ¸̨ G ÙôƒÙy §Ùyl •Î˚–

Îál ~Ü˛!ê˛ Ó^˝ê˛l ≤ÃyÎ˚ ≤Ã!ï˛§Ù •Î˚ñ ï˛ál ï˛yÓ˚ ̂ °ç=!°Ó˚ ̃ òâ≈ƒ §Ùyl ~ÓÇ àí˛¸ G ÙôƒÙyÓ˚ Ùyl §Ùyl •Î˚–

 í˛yl!òˆÏÜ˛ ÓÑyÜ˛yˆÏly (Skewed to the right) •Î˚ñ ï˛ˆÏÓ àí˛¸ñ ÙôƒÙyÓ˚ ̂ ÌˆÏÜ˛ Óí˛¸ •Î˚–

~Ü˛!ê˛ •z!ï˛Óyã˛Ü˛ !ï˛Î≈Ü˛ Ó^˝ê˛ˆÏlñ àˆÏí˛¸Ó˚ Ùylñ ÙôƒÙyÓ˚ ˆÌˆÏÜ˛ ˆÓ¢#–

Symmetric distrebution

Mean = Median

Median      Mean

Right skewed distrebution
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ˆl!ï˛Óyã˛Ü˛ !ï˛Î≈Ü˛ Ó^˝ê˛ˆÏlÓ˚ ˆ«˛ˆÏe àˆÏí˛¸Ó˚ Ùylñ ÙôƒÙyÓ˚ ˆÌˆÏÜ˛ Ü˛Ù–

!ÓÉoÉ ≠ !ï˛Î≈Ü˛ Ó^˝ê˛ˆÏlÓ˚ ˆ«˛ˆÏe àí˛¸!ê˛ ÙôƒÙyÓ˚ §yˆÏ˛õˆÏ«˛ !ï˛Î≈Ü˛ å°¡∫y ˆ°çä !òˆÏÜ˛Ó˚ Ü˛yˆÏSÈ ÌxˆÏÜ˛ ~Ó˚ Ü˛yÓ˚î

ˆ°ˆÏçÓ˚ !òˆÏÜ˛Ó˚ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ã˛Ó˚Ù Ùyl=!° Ë˛yÓ˚§yˆÏÙƒ !Ó®% åàí˛¸ˆÏÜ˛ä ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚–

 Ó^˝ê˛l Îï˛ˆÏÓ¢# !ï˛Î≈Ü˛ •ˆÏÓñ àí˛¸ G ÙôƒÙyÓ˚ ˛õyÌ≈Ü˛ƒ G ï˛ï˛ ˆÓ¢# •ˆÏÓ–

 ÙôƒÙy ã˛Ó˚Ù Ùyl myÓ˚y ≤ÃË˛y!Óï˛ •Î˚ ly– ã˛Ó˚Ù Ùyl Ü˛ï˛ ˆÓ¢# Óí˛¸ Óy ˆSÈyê˛ñ ï˛yÓ˚ myÓ˚y ≤ÃË˛y!Óï˛ •Î˚ ly– ÓÓ˚Ç

˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ §ÇáƒyÓ˚ myÓ˚y !lô≈y!Ó˚ï˛ •ˆÏÎ˚ ÌyˆÏÜ˛–

 àí˛¸ñ ÙôƒÙyÓ˚ Ùï˛ ã˛Ó˚Ù ÙyˆÏlÓ˚ §!•ï˛ !lÓ˚ˆÏ˛õ«˛ ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ ly– àí˛¸ •° Ë˛yÓ˚§yÙƒ !Ó®%– Ê˛ˆÏ° ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚

ã˛Ó˚ÙÙylñ ÙôƒÙyl ˆÌˆÏÜ˛ Îï˛ ˆÓ¢# í˛yl Óy ÓyÙ !òˆÏÜ˛ •ˆÏÓñ Ë˛yÓ˚§yÙƒ !Ó®%G ï˛ï˛ í˛yl Óy ÓyÙ !òˆÏÜ˛ §ˆÏÓ˚ ÎyˆÏÓ–

Ê˛ˆÏ° àˆÏí˛¸Ó˚ cÙyˆÏlÓ˚ xl%Ó˚*˛õ ˛õ!Ó˚Óï≈˛l •Î˚–

̂Ó˚yôÜ˛ (Resistant) ≠ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ~Ü˛!ê˛ §Çáƒy§)ã˛Ü˛ §yÓ˚yÇ¢ˆÏÜ˛ ˆÓ˚yôÜ˛ Ó°y •Î˚– Î!ò ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ã˛Ó˚Ù

Ùy Ï̂lÓ˚ í z̨̨ õÓ˚ ≤ÃË˛yÓ §yÙylƒ •Î˚ ï˛ Ï̂Ó ï˛y Ï̂Ü˛ ̂ Ó˚yôÜ˛ Ó°y •Î˚– ̂ ÎÙl ÙôƒÙy ~Ü˛!ê˛ ̂ Ó˚yôÜ˛–

xy˛õ!l Ë˛yÓˆÏï˛ ˛õyˆÏÓ˚l ˆÎñ ˆÜ˛w#Ü˛ï˛yÓ˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ çlƒ ÙôƒÙy ÓƒÓ•yÓ˚ Ü˛Ó˚y Î%!_´Î%_´ !Ü˛v §Ó§ÙÎ˚ ï˛y !ë˛Ü˛

lÎ˚– àí˛¸ÈüÈ~Ó˚ xˆÏlÜ˛=!° =Ó˚&c˛õ)î≈ ˜Ó!¢‹Tƒ xyˆÏSÈ– ï˛ySÈyí˛¸y ˆÜ˛yˆÏly ˆÜ˛yˆÏly Ù!í˛í˛zˆÏ°Ó˚ ˆ«˛ˆÏe àí˛¸ xˆÏlÜ˛ ˆÓ¢#

Ü˛yÎ≈Ü˛Ó˚#– xˆÏlÜ˛§ÙÎ˚ ~Ùl ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ ÌyÜ˛y ≤ÃˆÏÎ˚yçlñ Îy ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ §ÙhflÏ ÙylˆÏÜ˛ xhs˝Ë%≈˛_´ Ü˛ˆÏÓ˚ ˜ï˛Ó˚# •Î˚–

ˆÎÙl !Ó!FSÈß¨ ï˛ˆÏÌƒÓ˚ ˆ«˛ˆÏeñ Îy Ü˛ˆÏÎ˚Ü˛!ê˛ Ùye Ùyl !lˆÏÎ˚ ˜ï˛Ó˚# •Î˚ñ ˆ§ˆÏ«˛ˆÏe §¡õ)î≈– !Ë˛ß¨ !Ë˛ß¨ñ Ó^˝ê˛ˆÏlÓ˚ ˆ«˛ˆÏeG

~Ü˛•z ÙôƒÙy ˛õyGÎ˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ˆ§ˆÏ«˛ˆÏe ÙôƒÙy x!ï˛!Ó˚!_´ ˆÓ˚yôÜ˛ •ˆÏÎ˚ ÎyÎ˚–

í˛zòy•Ó˚î ≠ l#ˆÏã˛Ó˚ ˆê˛!ÓˆÏ°ñ §y¡±!ï˛Ü˛ §yôyÓ˚î §yÙy!çÜ˛ §Ù#«˛yÎ˚ 4383!ê˛ !Ó£ÏˆÏÎ˚Ó˚ ≤Ã!ï˛!e´Î˚yÓ˚ §Ç!«˛Æ§yÓ˚ Ü˛ˆÏÓ˚

~•z ≤ÃˆÏŸ¿ í˛z_Ó˚ ̂ òÎ˚ÈüüüÈÚÚàï˛ ÙyˆÏ§Ó˚ ÙˆÏôƒñ xy˛õ!l Óƒ!_´àï˛Ë˛yˆÏÓ Ü˛ï˛çlˆÏÜ˛ ̂ ã˛ˆÏllñ ÎyÓ˚y •ï˛ƒyÓ˚ !¢Ü˛yÓ˚

•ˆÏÎ˚ˆÏSÈl⁄ÛÛ

xy˛õlyÓ˚ ˛õ!Ó˚!ã˛ï˛ ˆ°yˆÏÜ˛Ó˚ §Çáƒy ÎyÓ˚y •ï˛ƒyÓ˚ !¢Ü˛yÓ˚ •ˆÏÎ˚!SÈ°–

ˆ°yÜ˛§Çáƒy ˛õ!Ó˚§Çáƒy

0 3944

1 279

2 97

3 40

4 ~Ó˚ ˆÓ!¢ 23

Total 4383

Mean       Median

Left skewed distrebution
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(a) àí˛¸ á%ÑˆÏç ˆ˛õˆÏï˛ ÚÚ4 Óy ï˛y ˆÓ¢#ÛÛ !ÓË˛yà ~Ü˛!ê˛ ˆflÒyÓ˚ !òˆÏï˛ •ˆÏÓ– ˆflÒyÓ˚ 4.5 ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ~Ü˛!ê˛ ˆÓÓ˚ Ü˛Ó˚&l–

§Ùyôyl xË˛ƒy§ (Practice) Ü˛Ó˚yÓ˚ ˆ«˛ˆÏe !Ë˛ß¨ ôÓ˚ˆÏlÓ˚ ˆflÒyÓ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ˆÎÙlÈüüüÈ4, 4.5, 5, 6
ÎyÓ˚ §y•yˆÏÎƒ ˆÓyV˛yˆÏly ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ˆÎ ˆflÒyˆÏÓ˚Ó˚ !Ë˛ß¨ï˛yÓ˚ í˛z˛õÓ˚ àí˛¸ á%Ó ~Ü˛ê˛y !lË≈˛Ó˚¢#° lÎ˚–

(b) ÙôƒÙy !lî≈Î˚ Ü˛Ó˚&l– ÙˆÏl Ó˚yáˆÏï˛ •ˆÏÓ ˆÎñ ÚÚ4 Óy ï˛yÓ˚ ˆÓ¢#ÛÛ !ÓË˛yà!ê˛ ~çlƒ ˆÜ˛yˆÏly §Ù§ƒy lÎ˚–

(c) Î!ò ÚÚ0 ˆÌˆÏÜ˛ 4 Óy ï˛yÓ˚ ˆÓ¢#ÛÛ !ÓË˛yà!ê˛ ˆÌˆÏÜ˛ 1744!ê˛ ˛õÎ≈ˆÏÓ«˛î §yÙyhs˝!Ó˚ï˛ Ü˛Ó˚y •Î˚ñ ï˛y•ˆÏ° àí˛¸ ~ÓÇ

ÙôƒÙyÓ˚ !Ü˛Ó˚*˛õ ˛õ!Ó˚Óï≈˛l âê˛ˆÏÓ⁄

(d) B ~ÓÇ C ˆï˛ ÙôƒÙyÓ˚ Ùyl ~Ü˛•z ÌyÜ˛yÓ˚ Ü˛yÓ˚î !Ü˛⁄ åÎ!òG ï˛Ìƒ=!° xˆÏlÜ˛ê˛y•z xy°yòyä

§Ùyôyl ≠ (a) àí ¸̨ 0.16

x– = 1
n

Σx = 
 0 2200 1 279 2 40 4.5 1767

4383
      

= 1.95 åàí˛¸ §Ó§ÙÎ˚ !Ó!FSÈß¨ ã˛°Ü˛ lyG •ˆÏï˛ ˛õyˆÏÓ˚ä–

(b) ÙôƒÙy •° ÙyV˛áyˆÏl ˆflÒyÓ˚– ÙôƒÙy •° 2192 ï˛Ù fliyˆÏlÓ˚ ˆflÒyÓ˚– §%ï˛Ó˚yÇ ÙôƒÙy ¢)lƒ–

(c) ~ˆÏ«˛ˆÏeG ÙôƒÙy Ú¢)lƒÛ •ˆÏÓ Ü˛yÓ˚î ~álG 2200 çl ÎyÓ˚y ï˛yˆÏòÓ˚ ≤Ã!ï˛!e´Î˚yÓ˚ ¢)lƒ ˆflÒyÓ˚ !òˆÏÎ˚ˆÏSÈ– àˆÏí˛¸Ó˚ Ùyl

•° 1.95–

x– = x
n

 = (0 × 2200 + 1 × 279 + 2 × 40 + 3 × 40 + 4.5 × 1767)/4383 = 1.95

(d) í˛zË˛Î˚ ˆ«˛ˆÏe•z ÙôƒÙy ~Ü˛•z Ü˛yÓ˚î ÙôƒÙy xˆÏlÜ˛ ï˛Ìƒ í˛zˆÏ˛õ«˛y Ü˛ˆÏÓ˚ñ ï˛Ìƒ=!° á%Ó ˆÓ¢# !Ó!FSÈß¨ (discrete)

≤ÃÜ,˛!ï˛Ó˚– xÌ≈yÍ ˆÙyê˛ ï˛Ìƒ=!°Ó˚ xˆÏlÜ˛=!° Ùyl Ùye Ü˛ˆÏÎ˚Ü˛!ê˛ ã˛ˆÏ°Ó˚ í˛z˛õÓ˚ xÓfliyl Ü˛ˆÏÓ˚– ~ˆÏ«˛ˆÏe àí˛¸

xˆÏlÜ˛ Ë˛y° Ü˛yÓ˚î ~!ê˛ §ÙhflÏ ˛õÎ≈ˆÏÓ«˛îˆÏÜ˛ xhs˝Ë%≈˛_´ Ü˛ˆÏÓ˚ ˜ï˛Ó˚# •ˆÏÎ˚ ÌyˆÏÜ˛–

o‹TÓƒ ≠ Îál ï˛Ìƒ=!° á%Ó ˆÓ¢# !Ó!FSÈß¨ ≤ÃÜ,˛!ï˛Ó˚ •Î˚– ï˛ál ÙôƒÙy xˆÏlÜ˛ ˆÓ¢# ï˛Ìƒ í˛zˆÏ˛õ«˛y Ü˛ˆÏÓ˚– xÌ≈yÍ

ï˛Ìƒ=!° Ùye Ü˛ˆÏÎ˚Ü˛!ê˛ Ùyl @˝Ã•î Ü˛ˆÏÓ˚– Óy•zly!Ó˚ ï˛ˆÏÌƒÓ˚ ˆ«˛ˆÏe Ùye ò%!ê˛ Ùyl@˝Ã•î Ü˛ˆÏÓ˚ 0 ~ÓÇ 1– ~!ê˛

~Ü˛òÙ ã˛Ó˚Ù âê˛ly– ÙôƒÙy ~Ü˛!ê˛ §yôyÓ˚î Ùyl ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚– !Ü˛v hflÏˆÏÓ˚ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ xyˆÏ˛õ!«˛Ü˛ ï˛Ìƒ

§¡õˆÏÜ≈˛ ï˛Ìƒ ˆòÎ˚ ly–

í˛zòy•Ó˚î ≠ í˛zòy•Ó˚îfl∫Ó˚*˛õñ ÚÚ~Ü˛çl Ü˛ï˛ÓyÓ˚ !ÓÓy!•ï˛ÛÛ ~•z ã˛°Ó˚y!¢Ó˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ 5 xyÜ,˛!ï˛ !Ó!¢‹T ~Ü˛!ê˛

lÙ%ly !ÓˆÏÓã˛ly Ü˛Ó˚y •°ñ ˛õÎ≈ˆÏÓ«˛î å1, 1, 1, 1, 1ä ~ÓÇ å0, 0, 1, 1, 1ä í˛zË˛ˆÏÎ˚Ó˚•z ÙôƒÙy 1 àí ¸̨ •°

≤ÃÌÙ lÙ%lyÓ˚ çlƒ 1 ~ÓÇ !mï˛#Î˚!ê˛Ó˚ çlƒ 3/5 Îál ˛õÎ≈̂ ÏÓ«˛î=!° ÷ô%Ùye (0, 1) ~Ó˚ Ùyl ˆlÎ˚ ï˛ál

àí ¸̨!ê˛ ̨õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ xl%̨ õy Ï̂ï˛Ó˚ §Ùyl •Î˚ Îyñ 1 ~Ó˚ §Ùyl– ~•z ÙôƒÙyÓ˚ ï%̨ °lyÎ˚ x Ï̂lÜ˛ ̂ Ó¢# ï˛yÍ˛õÎ≈̨ õ)î≈–

Îál ï˛Ìƒ xï˛ƒhs˝ !Ó!FSÈß¨ •Î˚ !Ü˛v ò%!ê˛Ó˚ ˆÓ¢# !ÓË˛yà ÌyˆÏÜ˛ ï˛ál ÙôƒÙy Óy àí˛¸ !Ó˚ˆÏ˛õyê≈˛ Ü˛Ó˚yÓ˚ ˆã˛ˆÏÎ˚

§Ω˛yÓƒ Ê˛°yÊ˛ˆÏ°Ó˚ çlƒ xl%˛õyï˛ åÓy ¢ï˛yÇ¢ä !Ó˚ˆÏ˛õyê≈˛ Ü˛Ó˚y xyÓ˚G ï˛yÍ˛õÎ≈˛õ)î≈–

§Ù§ƒy-7 ≠ ~Ü˛!ê˛ àˆÏÓ£ÏîyÎ˚ ~Ü˛!ê˛ Úã˛°Û ˛õ!Ó˚ÙyˆÏîÓ˚ !Ó£ÏÎ˚ ˆÎ àï˛ ~Ü˛ ÓSÈÓ˚ Ü˛ï˛Ü˛=!° ày!í˛¸ =Ó˚&ï˛Ó˚ ò%â≈ê˛lyÓ˚

Ü˛ÓˆÏ° ˛õˆÏí˛¸ˆÏSÈ– 60!ê˛ !Ó£ÏˆÏÎ˚Ó˚ ≤Ã!ï˛!e´Î˚yÓ˚ §yÓ˚ÙÙ≈ Óƒyáƒy Ü˛Ó˚yÓ˚ çlƒ ˆÓyV˛yG ˆÎñ àí˛¸ ˆÜ˛l ÙôƒÙyÓ˚

ˆÌˆÏÜ˛ ˆÓ¢# í˛z˛õˆÏÎyà#–

àí˛¸ G ÙôƒÙy ÓƒÓ•yˆÏÓ˚Ó˚ §yôyÓ˚î !lÎ˚Ù (A Rough Rule for using Mean and Median) ≠

 ~Ü˛!ê˛ Ó^˝ê˛l Î!ò x!ï˛!Ó˚_´ !ï˛Î≈Ü˛ •Î˚ñ ï˛ˆÏÓ ÙôƒÙyˆÏÜ˛ àˆÏí˛¸Ó˚ ˆã˛ˆÏÎ˚ x@˝Ãy!ôÜ˛yÓ˚ ˆòGÎ˚y •Î˚–

 Î!òñ Ó^˝ê˛l!ê˛ ≤ÃyÎ˚ ≤Ã!ï˛§Ù Óy x“!ï˛Î≈Ü˛ ôÓ˚ˆÏlÓ˚ •Î˚ñ àí˛¸ñ ÙôƒÙyÓ˚ ˆÌˆÏÜ˛ Ë˛y°–



NSOU  PGSW - VII 133

7.5 ˆÙyí˛ (Mode)

˛õ!Ó˚§ÇáƒyˆÏlÓ˚ Ë˛y£ÏyÎ˚ñ xÈüÈˆày!¤˛#Ók˛ ï˛ˆÏÌƒÓ˚ (Ungroupded data) ˆ«˛ˆÏe Îál ï˛Ìƒ=!°ˆÏÜ˛ ÙyˆÏlÓ˚ e´Ùyl%§yˆÏÓ˚

§yçy Ï̂ly •Î˚ñ ï˛ Ï̂Ó ̂ Ùyí˛ •° § Ï̂Ó≈yFã˛ Ùy Ï̂lÓ˚ §Ùyl– xyÓ˚ ̨õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚ ̂ «˛ Ï̂eñ ̂ Î Ùyl!ê˛ § Ï̂Ó≈yFã˛ ̨õ!Ó˚§Çáƒy Ï̂lÓ˚

§ˆÏD Î%_´ ˆ§!ê˛ •° ˆÙyí˛ Óy §Çáƒy=Ó˚& Ùyl– xÌ≈yÍ ˆÙyí˛ •° ˆ§•z Ùyl ÎyÈüüüÈ≤ÃyÎ˚¢•z âˆÏê˛– í˛zòy•Ó˚îfl∫Ó˚*˛õñ 58, 82,
82, 90, 98 Ó^˝ê˛ˆÏlÓ˚ ˆ«˛ˆÏe ˆÙyí˛ •° 82 Ü˛yÓ˚î ~!ê˛ ò%•z ÓyÓ˚ âˆÏê˛ ~ÓÇ xlƒylƒ=!° ˆÜ˛Ó° ~Ü˛ÓyÓ˚– ˆÙyˆÏí˛Ó˚

ôyÓ˚îy!ê˛ ≤ÃyÎ˚¢•z §Ó≈y!ôÜ˛ ̨ õ!Ó˚§Çáƒy (frequency) Ó˚ˆÏÎ˚ˆÏSÈ ~Ùl ~Ü˛!ê˛ ̂ ◊î#àï˛ ã˛ˆÏ°Ó˚ !ÓË˛yà Óî≈ly Ü˛Ó˚ˆÏï˛ ÓƒÓ•*ï˛

•Î˚– ˛õ!Ó˚Ùyîàï˛ ã˛ˆÏ°Ó˚ ˆ«˛ˆÏe ˆÙyˆÏí˛Ó˚ ôyÓ˚îy!ê˛ §ÓˆÏã˛ˆÏÎ˚ ˆÓ¢# í˛z˛õˆÏÎyà#– ˆÎáyˆÏl x“§ÇáƒÜ˛ !Ó!FSÈß¨Ùyl ÌyˆÏÜ˛–

ˆÙyí˛ ~Ü˛!ê˛ §yôyÓ˚î ˛õ!Ó˚§Çáƒylñ ~!ê˛ §ÓˆÏã˛ˆÏÎ˚ í˛z˛õˆÏÎyà# Îál xy˛õ!l §yôyÓ˚î ÙyˆÏl xy@˝Ã•# ~ÓÇ lyÙÙye ã˛° !lˆÏÎ˚

Ü˛yç Ü˛ˆÏÓ˚l– ≤ÃÜ,˛ï˛˛õˆÏ«˛ x“§ÇáƒÜ˛ ã˛° !lˆÏÎ˚ Ü˛yˆÏçÓ˚ ˆ«˛ˆÏe ˆÙyí˛ ˆÜ˛w#Ü˛ï˛yÓ˚ ~Ü˛Ùye ˛õ!Ó˚Ùy˛õÜ˛– ˆÙyí˛ ˆÜ˛yˆÏly

Ó^˝ê˛ˆÏlÓ˚ ˆÜ˛w#Î˚ Ùyl lyG •ˆÏï˛ ˛õyˆÏÓ˚ñ ~!ê˛ §ÓˆÏã˛ˆÏÎ˚ Óí˛¸ Óy ˆSÈyê˛ ÙylG •ˆÏï˛ ˛õyˆÏÓ˚–

̂ Ùy Ï̂í˛Ó˚ §yôyÓ˚î ̃ Ó!¢‹Tƒ (Properties of Mode) ≠

 ˆÙyí˛ §ÙhflÏ ôÓ˚̂ ÏlÓ˚ ï˛ Ï̂ÌƒÓ˚ çlƒ í z̨̨ õÎ%_´– ̂ ÎÙl xyÙÓ˚y x Ï̂fiê Δ̨!°Î˚yÓ˚ ô Ï̂Ù≈Ó˚ ̂ Ùyí˛ ̨õ!Ó˚Ùy˛õ Ü˛Ó˚̂ Ïï˛ ̨õy!Ó ̊(Nominal
scale)ñ !¢«˛Ü˛ Ù)°ƒyÎ˚ˆÏlÓ˚ çlƒ ̂ @˝Ãí˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ (Ordinal scale)ñ xÌÓy !•˛õy!lÜ˛ xyˆÏÙ!Ó˚Ü˛yl myÓ˚y §¡õß¨

Ü˛Ó˚y !¢«˛yÓ˚ ÓSÈˆÏÓ˚Ó˚ çlƒ (Interval scale)–

 ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒy Ó^˝ê˛ˆÏlÓ˚ Î!ò ò%!ê˛ í˛zFã˛ÙyˆÏlÓ˚ ˛õ!Ó˚§Çáƒy ÌyˆÏÜ˛ ï˛ˆÏÓ ï˛yˆÏÜ˛ Bi-model Ó^˝ê˛l Ó°y •Î˚– Îál

çl§ÇáƒyÓ˚ ̂ ÙÓ˚&Ü˛Ó˚î Ü˛Ó˚y •Î˚ ò,!‹TË˛!DÓ˚ ̨õ!Ó˚̂ Ï≤Ã!«˛ Ï̂ï˛ Bi-model Ó ˝̂ê˛l ≤ÃyÎ˚•z ̂ òáy ÎyÎ˚– ~ Ï̂«˛ Ï̂e ≤Ã!ï˛!e´Î˚y=!°

ˆÜ˛yˆÏly ~Ü˛!ê˛ !òˆÏÜ˛ñ ò,ì˛¸Ë˛yˆÏÓ ˛õ!Ó˚°!«˛ï˛– í˛zòy•Ó˚îfl∫Ó˚*˛õ l#ˆÏã˛Ó˚ !ã˛ˆÏe ~Ü˛!ê˛ ~Ü˛!ê˛ §yôyÓ˚î §yÙy!çÜ˛ §Ù#«˛yÎ˚

≤ÃˆÏŸ¿Ó˚ í˛z_ˆÏÓ˚Ó˚ xyˆÏ˛õ!«˛Ü˛ ̨ õ!Ó˚§Çáƒy Ó^˝ê˛l ̂ òáyˆÏly •ˆÏÎ˚ˆÏSÈñ ÚÚxy˛õ!l !Ü˛ Óƒ!_´àï˛Ë˛yˆÏÓ ÙˆÏl Ü˛ˆÏÓ˚l ̂ Î ~Ü˛çl

Ù!•°yÓ˚ ˛õˆÏ«˛ àË≈˛˛õyï˛ Ü˛Ó˚yˆÏlyê˛y Ë%˛° Óy Ë%˛° lÎ˚ Î!ò ˛õ!Ó˚ÓyÓ˚!ê˛ Î!ò á%Ó àÓ˚#Ó Óy !l¡¨ xyÎ˚§¡õß¨ •Î˚ ~ÓÇ xyÓ˚

ˆÜ˛yˆÏly !¢÷fl<y°l Ü˛Ó˚y §Ω˛Ó ly •Î˚⁄ÛÛ ~Ó˚ ò%!ê˛ ã˛Ó˚Ù ˆ«˛ˆÏe ˛õ!Ó˚§Çáƒy á%Ó ˆÓ¢# •Î˚–
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Ó^˝ê˛l Îálñ ≤Ã!ï˛§Ùñ •zí˛z!lˆÏÙyí˛¸y° åˆÎÙl Bell-shapedä àí˛¸ñ ÙôƒÙy ~ÓÇ ˆÙyí˛ ~Ü˛•z •ˆÏÎ˚ ÌyˆÏÜ˛–

àí˛¸ ÙôÙy ~ÓÇ ˆÙyí˛ •° ˛õ!Ó˚˛õ)Ó˚Ü˛ ˛õ!Ó˚Ùy˛õñ ï˛yÓ˚y ï˛ˆÏÌƒÓ˚ !Ó!Ë˛ß¨ !òÜ˛ Óî≈ly Ü˛ˆÏÓ˚– ˆÜ˛yˆÏly !l!ò≈‹T í˛zòy•Ó˚ˆÏî

Ü˛ˆÏÎ˚Ü˛!ê˛ Óy §Ó=!° í˛z˛õÎ%_´ •ˆÏï˛ ˛õyˆÏÓ˚ñ ~Ü˛çl xl%§¶˛ylÜ˛yÓ˚#Ó˚ í˛z!ã˛ï˛ §Ó≈òy §çyà ÌyˆÏÜ˛ñ ÎyˆÏï˛ ˆÜ˛yˆÏly

!ÓˆÏŸ’£Ïî Ë%˛°Ë˛yˆÏÓ ˛õ!Ó˚ã˛y!°ï˛ ly •Î˚ñ xˆÏlÜ˛ §ÙÎ˚ ˆòáy ÎyÎ˚ñ xy˛õ!lñ ˆÎ fiê˛ƒy!ê˛!fiê˛Ü˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ˆÏSÈlñ ï˛yÓ˚

ˆÌˆÏÜ˛ xlƒ!ê˛ ˆÓ¢# ≤Ãy§!DÜ˛–

í˛zòy•Ó˚î-4 ≠ !lˆÏã˛Ó˚ ï˛Ìƒ=!° ˆÌˆÏÜ˛ ˆÙyí˛ !lî≈Î˚ Ü˛Ó˚&l åÎ!ò ˆÙyí˛ ÌyˆÏÜ˛ä

(a) 1, 2, 2, 7 (b) 4, 5, 6 (c) –1, 0, 0, 2, 4, 5, 6, 8 (d) 2, 7, 7, 8, 9, 10, 10, 10, 11, 12

Ans. (a) ˆÎˆÏ•ï%˛ 2, §ÓˆÏÌˆÏÜ˛ ˆÓ¢# ÓyÓ˚ xyˆÏSÈñ ˆÙyí˛ •° 2–

(b) ˆÎˆÏ•ï%˛ 4, 5, 6 §Ó•z ~Ü˛ÓyÓ˚ Ü˛ˆÏÓ˚ âˆÏê˛ˆÏSÈñ ï˛y•z ˆÙyí˛ ˆl•z–

(c) ~ˆÏ«˛ˆÏeñ ‘0’ ò%•zÓyÓ˚ âˆÏê˛ˆÏSÈ ï˛y•z ˆÙyí˛ = 2

(d) ~ˆÏ«˛ˆÏe 7 ò%•zÓyÓ˚ ~ÓÇ 10 3 ÓyÓ˚ ~ÓÇ Óy!Ü˛=!° ~Ü˛ÓyÓ˚ Ü˛ˆÏÓ˚ âˆÏê˛ˆÏSÈ– Î!ò ~=!° Histogram ~Ó˚

!ã˛!eï˛ Ü˛Ó˚y ÎyÎ˚ ò%!ê˛ ã)˛í˛¸ ÌyÜ˛ˆÏÓñ 2 G 3 ÙyˆÏlÓ˚ çlƒ– §%ï˛Ó˚yÇ ~ˆÏ«˛ˆÏe 2!ê˛ ˆÙyí˛ xyˆÏSÈ– 7 G 10ñ ~!ê˛

Bi-model distribution.

ÙˆÏl Ó˚yáy í˛z!ã˛ï˛ ˆÎñ ˆÙyˆÏí˛Ó˚ lylyÓ˚Ü˛Ù §#ÙyÓk˛ï˛y xyˆÏSÈÈüüüÈ

≤ÃÌÙï˛ ≠ ˛õ!Ó˚§Çáƒy Ó^˝ê˛ˆÏlÓ˚ §Ó ã˛ˆÏ°Ó˚ Î!ò ~Ü˛•z ˛õ!Ó˚§Çáƒy ÌyˆÏÜ˛ ï˛ˆÏÓ ˆÜ˛yˆÏly ˆÙyí˛ ÌyˆÏÜ˛ ly– xyÓyÓ˚ñ !Ü˛S%È

ˆ«˛ˆÏe ~ï˛=!° ˆÙyí˛ ÌyˆÏÜ˛ ly– xyÓyÓ˚ñ !Ü˛S%È ˆ«˛ˆÏe ~ï˛=!° ˆÙyí˛ ÌyˆÏÜ˛ñ Îyñ xÌ≈•#l •ˆÏÎ˚ ÎyÎ˚–

!mï˛#Î˚ï˛≠ x!í≈˛ly° Îy ÓƒÓôyl xl%˛õyï˛ ã˛ˆÏ°Ó˚ ÙˆÏí˛° ˆflÒyÓ˚ §yÙ!@˝ÃÜ˛Ë˛yˆÏÓ !Óï˛Ó˚ˆÏîÓ˚ ˆÜ˛w#Î˚ Ùyl  lyG •ˆÏï˛ ˛õyˆÏÓ˚–

̂ Ü˛w#Î˚ ≤ÃÓîï˛y ̨õ!Ó˚ÙyˆÏ˛õÓ˚ ̨õSÈ® (Choosing a Measure of Central Tendency) ≠

1. Îál ã˛° ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y lyÙÙye ˆflÒˆÏ°

ˆÙyí˛ 2. e´Ù ~ÓÇ ÓƒÓôyl xl%̨ õy Ï̂ï˛Ó˚ ̂ «˛ Ï̂e Îálñ o&ï˛ G §•ç ̨õ!Ó˚Ùy Į̈̂ õÓ˚ ≤Ã Ï̂Î˚yçl

3. Îál §ÓˆÏã˛ˆÏÎ˚ §yôyÓ˚î ˆflÒyÓ˚!ê˛ !Ó˚ˆÏ˛õyê≈˛ Ü˛Ó˚y òÓ˚Ü˛yÓ˚

1. ã˛° Îál e´Ùyl%ÎyÎ˚# (ordinal) ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚

ÙôƒÙy 2. ÓƒÓôyl xl%˛õyï˛ Îál xï˛ƒ!ôÜ˛ !ï˛Î≈Ü˛

3. Îál ï%˛!Ù ÙôƒÙyl !Ó˚ˆÏ˛õyê≈˛ Ü˛Ó˚ˆÏï˛ ã˛yG

1. Îál ã˛°ñ ÓƒÓôyl xl%˛õyï˛ ˆflÒˆÏ° ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚

àí˛¸ 2. Îál Ë˛yÓ˚§yÙƒ Ùyl!ê˛ !Ó˚ˆÏ˛õyê≈˛ Ü˛Ó˚yÓ˚ ≤ÃˆÏÎ˚yçl

3. Îál xyˆÏÓ˚y ˆÓ¢#ñ ˛õ!Ó˚§Çáƒyl !ÓˆÏŸ’£ÏˆÏîÓ˚ ≤ÃˆÏÎ˚yçl xl%Ùyl Ü˛Ó˚
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7.6 !Óhfl,Ï!ï˛Ó˚ ˛õ!Ó˚Ùy˛õ (Measures of Dispersion)

ˆÜ˛yˆÏly ˛õ!Ó˚Ùyîàï˛ ã˛° (Quantitative variable) ˆÜ˛ ˛õÎ≈yÆ Óî≈ly Ü˛Ó˚yÓ˚ çlƒñ ˆÜ˛w#Î˚ ˛õ!Ó˚Ùy˛õ ÎˆÏÌ‹T lÎ˚–

xˆÏlÜ˛ §ÙÎ˚ ˆÜ˛w#Î˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ã˛yÓ˚!òˆÏÜ˛Ó˚ ˛õ!Ó˚§ˆÏÓ˚Ó˚ G §Çáƒyàï˛ ˛õ!Ó˚Ùy˛õ ≤ÃˆÏÎ˚yçl– ~ál ˆòáy ÎyÎ˚ ò%!ê˛ ï˛Ìƒ

ˆ§ˆÏê˛Ó˚ ~Ü˛•z ˆÜ˛w#Î˚ Ùyl !Ü˛v ï˛yˆÏòÓ˚ ï˛Ìƒ=!°Ó˚ !ÓhflÏyˆÏÓ˚Ó˚ ˛õ!Ó˚ˆÏ≤Ã!«˛ˆÏï˛ ˆ§ê˛ ò%!ê˛ §¡õ)î≈ xy°yòy– l#ˆÏã˛Ó˚ !ã˛ˆÏe

ˆòáyˆÏly •° ≤ÃÌÙ!ê˛ ã˛°=!° ˆÜ˛w#Î˚ ÙyˆÏlÓ˚ Ü˛ySÈyÜ˛y!SÈ xÓfliyl Ü˛Ó˚ˆÏSÈ !Ü˛v !mï˛#Î˚ ˆ§ˆÏê˛ñ ã˛°=!° SÈ!í˛¸ˆÏÎ˚ !SÈ!ê˛ˆÏÎ˚

xÓfliyl Ü˛Ó˚ˆÏSÈ–

                            

7.7 ≤Ã§yÓ˚ (The Range)

§ÓˆÏã˛ˆÏÎ˚ Óí˛¸ ~ÓÇ ˆSÈyê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ÙyˆÏlÓ˚ ˛õyÌ≈Ü˛ƒ •° ˛õ!Ó˚Óï≈˛l¢#°ï˛y Óî≈ly Ü˛Ó˚yÓ˚ §ÓˆÏã˛ˆÏÎ˚ §•ç í˛z˛õyÎ˚– ≤Ã§yÓ˚

•° ˆÜ˛yˆÏly Ó^˝ê˛ˆÏlÓ˚ Ó,•_Ù G «%˛oï˛Ù ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ÙyˆÏlÓ˚ ˛õyÌ≈Ü˛ƒ–

í˛zòy•Ó˚î ≠  {4, 6, 9, 3, 7} ~ §Ó≈!l¡¨ Ùyl •° 3 ~ÓÇ §ˆÏÓ≈yFã˛ Ùyl •° 9– ï˛y•z ≤Ã§yÓ˚ = (9 – 3) = 6

≤Ã§yÓ˚ xÓ¢ƒ ï˛Ìƒ˛õ!Ó˚Óï≈˛l¢#°ï˛yÓ˚ xlƒ ˜Ó!¢‹Tƒ=!°Ó˚ í˛z˛õÓ˚ !lË≈˛Ó˚¢#° lÎ˚– l#ˆÏã˛Ó˚ !ã˛ˆÏe !ï˛l!ê˛ Ó^˝ê˛ˆÏlÓ˚

~Ü˛•z àí˛¸ $25000, ~ÓÇ ~Ü˛•z ˛õ!Ó˚§#Ùy $50,000, !Ü˛v ˆÜ˛ˆÏwÓ˚ ˛õ!Ó˚Óï≈˛l¢#°ï˛yÓ˚ ˛õyÌ≈Ü˛ƒ Ó˚ˆÏÎ˚ˆÏSÈ– àí˛¸ ˆÌˆÏÜ˛

˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ò)Ó˚ˆÏcÓ˚ ˛õ!Ó˚ˆÏ≤Ã!«˛ˆÏï˛ Nation AüÈˆï˛ §ÓˆÏã˛ˆÏÎ˚ ˆÓ¢# ˛õ!Ó˚Óï≈˛l¢#°ï˛y Ó˚ˆÏÎ˚ˆÏSÈ– ~ÓÇ Nation BÈüÈ~Ó˚

§ÓˆÏã˛ˆÏÎ˚ Ü˛Ù– Nation AüÈˆï˛ xyÎ˚ àí˛¸ ̂ ÌˆÏÜ˛ §ÓˆÏã˛ˆÏÎ˚ ò)ˆÏÓ˚ ÌyˆÏÜ˛ ~ÓÇ Nation BüÈxyÎ˚ §ÓˆÏã˛ˆÏÎ˚ Ü˛ySÈyÜ˛y!SÈ ÌyˆÏÜ˛–

Fig (a)

0 5 10

Fig (b)

 0 5 10
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7.8 §ÙÜ˛ !Óã%˛ƒ!ï˛ (Standard Deviation)

àí˛¸ (x–) •° ~Ü˛!ê˛ ˆÜ˛w#Î˚ ˛õ!Ó˚Ùy˛õ– àí˛¸ ˆÌˆÏÜ˛ ~Ü˛!ê˛ ï˛ˆÏÌƒÓ˚ ˛õ!Ó˚Óï≈˛l¢#°ï˛y ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚ñ ˆ§•z ï˛Ìƒ!ê˛ àí˛¸

ˆÌˆÏÜ˛ Ü˛ï˛ê˛y !Óã%˛ƒ!ï˛ âˆÏê˛ˆÏSÈ ï˛yÓ˚ ÙyôƒˆÏÙñ ~ˆÏÜ˛ Ó°y •Î˚ !Óã%˛ƒ!ï˛ (Deviation)

!Óã%˛ƒ!ï˛ = ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ Ùyl – àí˛¸ = x – x–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ ï˛Ìƒ ˆ§ê˛ {3, 5, 7, 7, 8} ~Ó˚

àí˛¸ = x– = 3 5 7 7 8
5

    = 30
5

= 6

§%ï˛Ó˚yÇ !Óã%˛ƒ!ï˛ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y ≤Ã!ï˛ ï˛Ìƒ ˆÌˆÏÜ˛ 6 !ÓˆÏÎ˚yà Ü˛ˆÏÓ˚–

!Óã%˛ƒ!ï˛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ !•§yÓ

˛õÎ≈ˆÏÓ«˛î (x) !Óã%˛ƒ!ï˛ (x – x–)

3 –3

5 –1

7 1

7 1

8 2

ˆÜ˛í˛z ÙˆÏl Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ˆÎñ !Óã%˛ƒ!ï˛Ó˚ àí˛¸ ≤Ã§yˆÏÓ˚Ó˚ ~Ü˛!ê˛ §Çáƒy§)ã˛Ü˛ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚ˆÏÓ– Îy•zˆÏ•yÜ˛ñ !Ü˛S%È !Óã%˛ƒ!ï˛

ˆl!ï˛Óyã˛Ü˛ ~ÓÇ !Ü˛S%È •z!ï˛Óyã˛Ü˛ ~ÓÇ ï˛yˆÏòÓ˚ ˆÎyàÊ˛° ¢)lƒ •Î˚– ~•z Ê˛° §ÙhflÏ Ó^˝ê˛ˆÏlÓ˚ ˆ«˛ˆÏe ≤Ã!ï˛Ê˛!°ï˛ •Î˚– ~•z

§Ù§ƒy ˆÌˆÏÜ˛ Ù%!_´ ˆ˛õˆÏï˛ •ˆÏ° ˆÜ˛yˆÏly ~Ü˛!ê˛ ˆÜ˛Ô¢° ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ •ˆÏÓñ ÎyˆÏï˛ }îydÜ˛ Ùyl=!° ò)Ó˚ Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

Nation A Nation A

Nation C

0 10 20 30 40 50

Yearly Income (thousands of dollar)
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ï˛y•z §ÙhflÏ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ çlƒ ≤ÃyÆ !Óã%˛ƒ!ï˛=!°Ó˚ Óà≈ Ü˛ˆÏÓ˚ !lˆÏï˛ •ˆÏÓ– ï˛yÓ˚˛õÓ˚ ≤Ã!ï˛!ê˛ ÓˆÏà≈Ó˚ ˆÎyàÊ˛° !lî≈Î˚ Ü˛ˆÏÓ˚

ï˛yˆÏÜ˛ ˛õˆÏòÓ˚ §Çáƒy !òˆÏÎ˚ Ë˛yà Ü˛Ó˚ˆÏï˛ •ˆÏÓñ ï˛yÓ˚˛õÓ˚ ~•z Óà≈ˆÏÜ˛ ò)Ó˚ Ü˛Ó˚yÓ˚ çlƒ Óà≈Ù)° !lî≈Î˚ Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

xyÙÓ˚y ˆçˆÏl!SÈ ˆÎÈüüüÈΣ(x – x–) = 0

lÙ%ly ˆË˛òÙyl (Variance) S2 = 
     1 2 nx x x x ... x x

n 1

    


S =      2 2 2
1 2 nx x x x ... x x

n 1

    


lÙ%ly §ÙÜ˛ !Óã%˛ƒ!ï˛ =  2x x

n 1

 


í˛zòy•Ó˚î-6 ≠  l#ˆÏã˛Ó˚ ï˛Ìƒ=!° ˆÌˆÏÜ˛ lÙ%ly (variance) !lî≈Î˚ Ü˛Ó˚&l– 3, 5, 7, 7, 8

Ans.  ~•z Ó˚y!¢ ï˛ˆÏÌƒÓ˚ çlƒ n = 5 ≤ÃÌˆÏÙ àí˛¸ !lî≈Î˚ Ü˛Ó˚ˆÏï˛ •ˆÏÓ x– = 3 5 7 7 8
5

    = 30
6

= 6

˛õÎ≈ˆÏÓ«˛î (x) !Óã%˛ƒ!ï˛ (x – x–) å!Óã%˛ƒ!ï˛ä
2 

(x – x–)
2

3 –3 9

5 –1 1

7 1 1

7 1 1

8 2 4

Total = 30 0 16

lÙ%ly ˆË˛òÙyl (Var) = S2 = 16
51

= 16
4

= 4

o‹TÓƒ ≠ Î!òG lÙ%ly ≤ÃÜ˛Ó˚î!ê˛ !Óã%˛ƒ!ï˛Ó˚ ÓˆÏà≈Ó˚ àí˛¸ !•§yˆÏÓ ˆòKÜ˛ey •Î˚ñ ï˛ˆÏÓ °«˛ Ü˛Ó˚&l ˆÎ Ë˛yçÜ˛ñ ‘n’-~Ó˚

˛õ!Ó˚ÓˆÏï≈˛ (n – 1) ˆÎ!ê˛ˆÏÜ˛ Ó°y •Î˚ (Variance) S
2
 ~Ó˚ fl∫yô#lï˛yÓ˚ !í˛@˝Ã#–

~Ü˛!ê˛ ˆê˛Ü‰˛!lÜ˛ƒy° !Ó£ÏÎ˚ ≠ xy˛õ!l Ë˛yÓ Ï̂ï˛ ̨õy Ï̂Ó˚l ̂ Ü˛l §ÙÜ˛ !Óã%̨ ƒ!ï˛ ~ÓÇ ̂ Ë˛òÙyl (variance) ~Ó˚ ̂ «˛ Ï̂e •Ó˚=!°

ˆÜ˛l (n – 1) ˆlGÎ˚y •Î˚–

xyÙÓ˚y ÓˆÏ°!SÈ°yÙ ̂ Îñ ̂ Ë˛òÙyl •° !Óã%˛ƒ!ï˛Ó˚ Óà≈=!°Ó˚ àí˛¸ñ ̂ §ˆÏ«˛ˆÏe •Ó˚!ê˛ ‘n’ •GÎ˚yÎ˚ í˛z!ã˛ï˛ !SÈ°– ~Ó˚Ü˛yÓ˚î

!•§yˆÏÓ Ó°y ÎyÎ˚ ̂ Îñ !Óã%˛ƒ!ï˛=!°Ó˚ ̂ «˛ˆÏe ̨õ!Ó˚Óï≈˛l¢#°ï˛y !ÓˆÏÓã˛ly Ü˛Ó˚ˆÏ° (n – 1)!ê˛ ̂ «˛ˆÏe °«˛ƒ Ü˛Ó˚y ÎyÎ˚– xÌ≈yÍñ

(n – 1) ï˛Ù !Óã%˛ƒ!ï˛•z •° ˆ¢£Ï !Óã%˛ƒ!ï˛– Ü˛yÓ˚î !Óã%˛ƒ!ï˛=!°Ó˚ ˆÎyàÊ˛° ¢)lƒ– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ÙˆÏl Ü˛!Ó˚ñ xyÙyˆÏòÓ˚

n = 2!ê˛ ˛õÎ≈ˆÏÓ«˛î xyˆÏSÈ– ≤ÃÌÙ !Óã%˛ƒ!ï˛ (x – x–) = 5, ï˛y•ˆÏ° !mï˛#Î˚!ê˛ xÓ¢ƒ (x – x–) = –5, Ü˛yÓ˚î !Óã%˛ƒ!ï˛=!°Ó˚

ˆÎyâHÊ˛° ¢)lƒ •ˆÏÓ– §%ï˛Ó˚yÇ ̂ Ü˛Ó° n – 1 = 1!ê˛ñ ̨ õ!Ó˚Óï≈˛l¢#° ã˛° ̨õyGÎ˚y ÎyÎ˚– Î!òñ n = 1, •Î˚ ï˛ˆÏÓ ï˛yˆÏòÓ˚ §ÙÜ˛

!Óã%˛ƒ!ï˛ x˛õ!Ó˚ˆÏÙÎ˚ (undefind) •ˆÏÓ– Ü˛yÓ˚î n – 1 = 1 – 1 = 0
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ˆÎˆÏ•ï%˛ ̂ Ë˛òÙyl (Variance)üÈ~Ó˚ § Ï̂D Óà≈̂ Ï«˛ Ï̂eÓ˚ ̂ ÎyàÊ˛° ç!í ¸̨ï˛ñ ï˛yÓ˚ ~Ü˛Ü˛ •° ̂ §•z ~Ü˛ Ï̂Ü˛Ó˚ Óà≈ ̂ Îáy Ï̂l

˛õ!Ó˚Ùy˛õ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚– ̂ ÎÙlñ Î!ò ï˛Ìƒ ̨õyí ẑ̨ Ï[˛ Gç Ï̂lÓ˚ ̂ Ë˛òÙyl!ê˛ ̨õ!Ó˚Ùy Į̈̂ õÓ˚ §y Ï̂Ì ç!í ¸̨ï˛ •Î˚ ï˛ Ï̂Ó ̂ Ë˛òÙyl!ê˛G

å˛õyí˛z[˛ä ~ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚– ˛õ!Ó˚Óï≈˛l¢#°ï˛yÓ˚ ˛õ!Ó˚Ùy˛õ ï˛ˆÏÌƒÓ˚ ~Ü˛ˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏï˛ •ˆÏ° xyÙÓ˚y ˆË˛òÙyˆÏlÓ˚

Óà≈Ù)° ˆlÓñ ÎyˆÏÜ˛ Ó°y •Î˚ lÙ%ly §ÙÜ˛ !Óã%˛ƒ!ï˛ (Sample Standard Deviation)

S = Variance =  21S x x

n 1




í˛zòy•Ó˚î-6 ≠ lÙ%ly §ÙÜ˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚&l– ˛õ)Ó≈Óï≈˛# í˛zòy•Ó˚ˆÏîÓ˚ ï˛ˆÏÌƒÓ˚çlƒ §ÙÜ˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚&l–

§Ùyôyl ≠ xyÙÓ˚y lÙ%ly ˆË˛òÙyl !lî≈Î˚ Ü˛ˆÏÓ˚!SÈ ˆÎ!ê˛Ó˚ Ùyl = 4

xï˛~Óñ lÙ%ly §ÙÜ˛ !Óã%˛ƒ!ï˛•ˆÏÓ 4 = 2–

í˛zòy•Ó˚î-7 ≠ l#ˆÏã˛Ó˚ Ó˚y!¢ ï˛ˆÏÌƒÓ˚ §y•yˆÏÎƒ §ÙÜ˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚ÈüüüÈ1, 4, 5, 9, 11

§Ùyôyl ≠ §ÙÜ˛ !Óã%˛ƒ!ï˛ !lî≈ˆÏÎ˚Ó˚ SÈÜ˛

x (x – x–) (x – x–)2

1 –5 25

4 –2 4

5 –1 1

9 3 9

11 5 25

Total 30 0 64

x– = 1
n

Σx S2 = 64
4

= 16

= 30
5

S = 16

= 6 ⇒ S = 4

* í˛zòy•Ó˚î 6 G 7 ï˛Ìƒ=!°Ó˚ §y•yˆÏÎƒ ˆË˛òÙyl a ï%˛°ly Ü˛Ó˚–

í˛zòy•Ó˚î-6 ~Ó˚ í˛ê˛ !ã˛e

0 2 4 6 8 10 12 14 16 18 20
x
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í˛zòy•Ó˚î-7 ~Ó˚ í˛ê˛ !ã˛e

lÙ%ly ˆË˛òÙyˆÏlÓ˚ !ÓÜ˛“ §)e ≠ S2 = 1
n 1

22
2 xixi

n

      
   

~ˆÏ«˛ˆÏe ˆÜ˛yˆÏly ˛õ,ÌÜ˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚yÓ˚ ≤ÃˆÏÎ˚yçl •Î˚ ly– •yˆÏï˛ àîlyÓ˚ çlƒ ~•z !ÓÜ˛“ §)ˆÏeÓ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y

•Î˚– ~ˆÏï˛ !•§yˆÏÓÓ˚ Ü˛yç xˆÏlÜ˛ Ü˛Ù •Î˚ñ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ Îál ò¢!ÙÜ˛ §• xˆÏlÜ˛ §Çáƒy ÌyˆÏÜ˛–

§Ù§ƒy-8 ≠ ~Ü˛!ê˛ ÙlhflÏy!_¥Ü˛ ˛õÓ˚#«˛yÎ˚ SÈÎ˚!ê˛ ˛õÓ˚#«˛yÙ)°Ü˛ !Ó£ÏˆÏÎ˚Ó˚ í˛z˛õÓ˚ !l!ò≈‹T ï˛#Ó ï˛yÓ˚ ~Ü˛!ê˛ í˛zj#˛õÜ˛ §ÇˆÏÜ˛ï˛

ÓƒÓ•yÓ˚ Ü˛Ó˚y •ˆÏÎ˚!SÈ°– ï˛yˆÏòÓ˚ ≤Ã!ï˛!e´Î˚yÓ˚ §ÙÎ˚ ̂ §ˆÏÜ˛ˆÏ[˛ ̂ Ó˚Ü˛í≈˛ Ü˛Ó˚y •ˆÏÎ˚!SÈ°– ̂ Î=!° •°ñ 4, 2, 3,

3, 6, 3 !ÓÜ˛“ §)e ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ §ÙƒÜ˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚–

§Ù§ƒy-9 ≠ ï˛Ìƒ ˆ§ê˛ 8, 6, 14, 4 ~Ó˚ çlƒ

(a) !Óã%˛ƒ!ï˛ àîly Ü˛Ó˚&l ~ÓÇ ˆ§=!° ˆÎyà Ü˛ˆÏÓ˚ ˆòá%l ˆÎyàÊ˛° ‘0’ •Î˚ !Ü˛ly–

(b) ˆË˛òÙyl ~ÓÇ §ÙƒÜ˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚&l–

§Ù§ƒy-10 ≠ ¢•ˆÏÓ˚Ó˚ ~Ü˛!ê˛ ~°yÜ˛yÎ˚ xÓ!fliï˛ ~Ü˛!ê˛ ~Ü˛ ˆÓí˛Ó˚&ˆÏÙÓ˚ ~ƒy˛õyê≈˛ˆÏÙˆÏrê˛Ó˚ Ùy!§Ü˛ Ë˛yí˛¸y •° 625, 740,
805, 670, 705, 740, 870

(a) lÙ%ly ˆË˛òÙyl !lî≈Î˚ Ü˛Ó˚&l–

(b) lÙ%ly §ÙƒÜ˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚&l–

§Ù§ƒy-11 ≠ (a) l#ˆÏã˛Ó˚ ≤Ã!ï˛!ê˛ ˆ§ˆÏê˛Ó˚ çlƒ àlñ àí˛¸ ˆÌˆÏÜ˛ !Óã%˛ƒ!ï˛ ~ÓÇ §ÙƒÜ˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚&l–

(i) 1, 3, 4, 5, 7

(ii) 6, 8, 9, 10, 12

(b) ˆ§ê˛ (ii) ~ÓÇ §ˆÏD ˆ§ê˛-I ~Ó˚ §¡õÜ≈˛ Ü˛#Ó˚*˛õ⁄ !Ü˛Ë˛yˆÏÓ ~•z §¡õÜ≈˛ àlˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚⁄ àí˛¸

ˆÌˆÏÜ˛ !Óã%˛ƒ!ï˛⁄ §ÙÜ˛ !Óã%˛ƒ!ï˛⁄

§Ù§ƒy-12 ≠ SD !Ü˛ Ü˛áˆÏly ˆl!ï˛Óyã˛Ü˛ •ˆÏï˛ ˛õyˆÏÓ˚⁄

§Ù§ƒy-13 ≠ SD !Ü˛ Ü˛áˆÏly •z!ï˛Óyã˛Ü˛ •ˆÏï˛ ˛õyˆÏÓ˚⁄

§Ù§ƒy-14 ≠ ôlydÜ˛ §ÇáƒyÓ˚ ï˛y!°Ü˛yÓ˚ çlƒ SD !Ü˛ Ü˛áˆÏly àˆÏí˛¸Ó˚ ˆã˛ˆÏÎ˚ Óí˛¸ •ˆÏï˛ ˛õyˆÏÓ˚⁄

§Ù§ƒy-15 ≠ §ÙƒÜ˛ !Óã%˛ƒ!ï˛ˆÏï˛ ‘n’-~Ó˚ ˛õ!Ó˚ÓˆÏï≈˛ (n – 1) ÓƒÓ•yˆÏÓ˚Ó˚ Ü˛yÓ˚î Ü˛#⁄

§Ù§ƒy-16 ≠ xy˛õlyÓ˚ fiê˛ƒy!ê˛!fiê˛Ü˛§‰ ˆÜ˛yˆÏ§≈Ó˚ ≤ÃÌÙ ˛õÓ˚#«˛y!ê˛ 0 ˆÌˆÏÜ˛ 100ÈüÈ~Ó˚ ÙˆÏôƒ ˆ@˝Ãí˛ ˆòGÎ˚y •ˆÏÎ˚ˆÏSÈ– ôÓ˚&l

xy˛õlyÓ˚ Üœ˛yˆÏ§Ó˚ àí˛¸ ˆflÒyÓ˚ 80 §ÙÜ˛ !Óã%˛ƒ!ï˛ñ S : 0, 10, Óy 50 ~Ó˚ çlƒ ˆÜ˛yl Ùyl!ê˛ §ÓˆÏã˛ˆÏÎ˚

Î%!_´Î%_´⁄

x
0 2 4 6 8 10 12 14 16 18 20
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§Ù§ƒy-17 ≠ Üœ˛yˆÏ§Ó˚ ~Ü˛!ê˛ ˛õÓ˚#«˛yÎ˚ SÈyeˆÏòÓ˚ ˆflÒyÓ˚ 35 ˆÌˆÏÜ˛ 98 ~Ó˚ ÙˆÏôƒ ÎyˆÏòÓ˚ àí˛¸ 74– ˆÜ˛yl Ùyl!ê˛ §ÙƒÜ˛

!Óã%˛ƒ!ï˛Ó˚ çlƒ §ÓˆÏÌˆÏÜ˛ ̂ Ó¢# Î%!_´Î%_´ ⇒ 10, 0, 3, 12, 63– ̨õ!Ó˚‹ÒyÓ˚Ë˛yˆÏÓ Óƒyáƒy Ü˛Ó˚&l ̂ Ü˛yl Ùyl!ê˛

xÓyhflÏÓ⁄

§Ù§ƒy-18 ≠ ~Ü˛!ê˛ ˆÜ˛y¡õyl# ï˛yÓ˚ Ü˛Ù≈#ˆÏòÓ˚ myÓ˚y ˆlGÎ˚y x§%fliï˛y S%È!ê˛Ó˚ xl%§¶˛yˆÏlÓ˚ !§k˛yhs˝ ˆlÎ˚– xyê˛ Ü˛Ù≈§)ã˛#Ó˚

~Ü˛ê˛y lÙ%ly l#ˆÏã˛ ˆòGÎ˚y •°ÈüüüÈ 0, 0, 4, 0, 0, 0, 6, 0

(a) ≤Ã§yÓ˚ !lî≈Î˚ Ü˛Ó˚&l ~ÓÇ Óƒyáƒy Ü˛Ó˚&l–

(b) §ÙÜ˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚&l ~ÓÇ Óƒyáƒy Ü˛Ó˚&l–

(c) Ù Ï̂l Ü˛Ó˚&l 6 §Çáƒy!ê˛ Ë%˛° Ü˛ˆÏÓ˚ ˆ°áy •ˆÏÎ˚ˆÏSÈ ~ÓÇ §!ë˛Ü˛ §Çáƒy!ê˛ •ˆÏÓ 60– ï˛y•ˆÏ° ~•z §!ë˛Ü˛

ï˛Ìƒ myÓ˚y í˛z˛õˆÏÓ˚Ó˚ ≤ÃŸ¿ ò%!ê˛ í˛z_Ó˚ á%Ñç%l ~ÓÇ ~•z Outline ~Ó˚ ≤ÃË˛yÓ Óƒyáƒy Ü˛Ó˚&l–

7.9 ã˛ï%˛Ì≈Ü˛ ~ÓÇ xlƒylƒ ¢ï˛yÇ¢ (Quartile and Other Percentiles)

àí˛¸ ~ÓÇ ÙôƒÙy ~Ü˛!ê˛ Ó^˝ê˛ˆÏlÓ˚ ˆÜ˛w#Î˚ Ùyl Óî≈ly Ü˛ˆÏÓ˚– ≤Ã§yÓ˚ ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ Ó^˝ê˛ˆÏlÓ˚ ˛õ!Ó˚Óï≈˛l¢#°ï˛y Óî≈ly

Ü˛ˆÏÓ˚– ~ál xÓfliylàï˛ ˛õ!Ó˚Ùy˛õ !lî≈Î˚ Ü˛ˆÏÓ˚ ~Ü˛!ê˛ Ó^˝ê˛l Óî≈ly Ü˛Ó˚yÓ˚ !Ü˛S%È xlƒylƒ í˛z˛õyÎ˚ §¡õˆÏÜ≈˛ !¢áÓ xÓfliyˆÏlÓ˚

~Ü˛ ≤ÃÜ˛yÓ˚ ̨ õ!Ó˚Ùy˛õ ̂ §•z !Ó®%ˆÏÜ˛ ÓˆÏ° ̂ ÎáyˆÏl ï˛ˆÏÌƒÓ˚ ~Ü˛!ê˛ !l!ò≈‹T ¢ï˛yÇ¢ ̂ §•z !Ó®%Ó˚ í˛z˛õˆÏÓ˚ Óy l#ˆÏã˛ ̨ õˆÏí˛¸– ÙôƒÙy

~Ü˛!ê˛ í˛zòy•Ó˚î– ~!ê˛ ~Ùl ~Ü˛!ê˛ xÓfliyl !l!ò≈‹T Ü˛ˆÏÓ˚ ÎyˆÏï˛ xˆÏô≈Ü˛ ï˛Ìƒ ~Ó˚ xyˆÏà ~ÓÇ ÓyÜ˛# xˆÏô≈Ü˛ ~Ó˚ ˛õˆÏí˛¸–

≤Ã§yÓ˚ xÓfliyˆÏlÓ˚ xlƒ ò%!ê˛ ̨ õ!Ó˚Ùy˛õ Ü˛ˆÏÓ˚ÈüüüÈ§ˆÏÓ≈yFã˛ ~ÓÇ §Ó≈!l¡¨ Ùyl–xÓfliyˆÏlÓ˚ ̨ õ!Ó˚ÙyˆÏ˛õÓ˚ xyÓ˚ ~Ü˛!ê˛ ôÓ˚l ̂ ÌˆÏÜ˛

çylˆÏï˛ ˛õy!Ó˚ ˆÎñ ~Ü˛!ê˛ ˛õÎ≈ˆÏÓ«˛î ~Ü˛!ê˛ !l!ò≈‹T !Ó®% ˆÌˆÏÜ˛ Ü˛ï˛ ò)ˆÏÓ˚ xyˆÏSÈ– §ÙÜ˛ !Óã%˛ƒ!ï˛ˆÏï˛ ~Ü˛!ê˛ ˛õÎ≈ˆÏÓ«˛î àí˛¸

ˆÌˆÏÜ˛ Ü˛ï˛ ò)ˆÏÓ˚ xÓfliyl Ü˛ˆÏÓ˚ ˆ§!ê˛ ˆòáyˆÏly •Î˚–

ÙôƒÙy •° xÓfliylàï˛ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ~Ü˛!ê˛ !ÓˆÏ¢£Ï ôÓ˚lñ ÎyˆÏÜ˛ Ó°y •Î˚ ¢ï˛yÇ¢ (Percentile)

˛õyˆÏ§≈rê˛y•z° ≠ P ï˛Ù ¢ï˛yÇ¢ (percentile) •° ~Ùl ~Ü˛!ê˛ Ùyl Îy l# Ï̂ã˛ xÌÓy G˛õÓ˚ p ¢ï˛yÇ¢

˛õÎ≈ˆÏÓ«˛î ˛õˆÏí˛¸–

ôÓ˚y ÎyÜ˛ñ xy˛õlyˆÏÜ˛ çylyˆÏly •ˆÏÎ˚ˆÏSÈ ˆÎ Ü˛ˆÏ°ˆÏçÓ˚ ≤ÃˆÏÓ!¢Ü˛y ˛õÓ˚#«˛yÎ˚ 1600ÈüÈ~Ó˚ ÙˆÏôƒ 1200, 90 ï˛Ù ¢ï˛yÇˆÏ¢

˛õˆÏí˛¸– ~•z §MÈ˛Î˚ P = 90 ̂ §ê˛ Ü˛Ó˚&l– ï˛yÓ˚˛õÓ˚ ÎyÓ˚y ̨ õÓ˚#«˛y !òˆÏÎ˚ˆÏSÈ ï˛yˆÏòÓ˚ 90% §Ó≈!l¡¨ ~ÓÇ 1200 ~Ó˚ ÙˆÏôƒ ̂ flÒyÓ˚

Ü˛ˆÏÓ˚ˆÏSÈ– Ùye 10% ˆflÒyÓ˚ xy˛õlyÓ˚ ˆÌˆÏÜ˛ ˆÓ¢# !SÈ°–

Pth percentile

P%
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~•z ˆ«˛ˆÏe P = 50 ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏ° 50 ï˛Ù ¢ï˛yÇ¢ ˛õyGÎ˚y ÎyÎ˚– ï˛yÓ˚ çlƒ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ 50% ~Ó˚ l#ˆÏã˛ Óy G˛õˆÏÓ˚

˛õˆÏí˛¸ñ ~ÓÇ ÓyÜ˛# 50% ~Ó˚ ˆÓ¢# •Î˚– !Ü˛v ~!ê˛ •° ÙôƒÙy– 50 ï˛Ù ˛õyˆÏ§≈rê˛y•z°ˆÏÜ˛ §yôyÓ˚îï˛ ÙôƒÙy !•§yˆÏÓ í˛zˆÏÕ‘á

Ü˛Ó˚y •Î˚–

åã˛ï%˛Ì≈yÇ¢ä !ï˛l!ê˛ í˛z˛õˆÏÎyà# ˛õyˆÏ§≈rê˛y•z° •°ÈüüüÈˆÜ˛yÎ˚yê≈˛y•z°§ åã˛ï%˛Ì≈yÇ¢ä– ≤ÃÌÙ ˆÜ˛yÎ˚y!ê˛ˆÏ° P = 25ñ §%ï˛Ó˚yÇ

~!ê˛ •° 25 ï˛Ù ˛õyˆÏ§≈rê˛y•z°– §Ó≈!l¡¨ 25% ï˛Ìƒ ~Ó˚ l#ˆÏã˛ ÌyˆÏÜ˛ !mï˛#Î˚ ˆÜ˛yÎ˚yê˛y•z°ˆÏ§ P = 50– ï˛y•z ~!ê˛ 50 ï˛Ù

˛õyˆÏ§≈rê˛y•z°ñ Îy ÙôƒÙyñ ï,˛ï˛#Î˚ ˆÜ˛yÎ˚yê˛y•z°ˆÏ§ P = 75ñ ï˛y•z ~!ê˛ 75 ï˛Ù ˛õyˆÏ§≈rê˛y•z°– §ˆÏÓ≈yFã˛ 25% ï˛Ìƒ ~Ó˚ ÙˆÏôƒ

˛õˆÏí˛¸– ˆÜ˛yÎ˚yê˛y•z°§ Óy ã˛ï%˛Ì≈yÇ¢ =!° Ó^˝ê˛lˆÏÜ˛ ã˛yÓ˚!ê˛ Ë˛yˆÏà Ë˛yà Ü˛ˆÏÓ˚– ≤Ã!ï˛!ê˛ˆÏï˛ 25% Ü˛ˆÏÓ˚ ï˛Ìƒ ÌyˆÏÜ˛–

ã˛ï%˛Ì≈yÇ¢ ~ÓÇ ÙôƒÙy ~Ü˛!ê˛ Ó^˝ê˛lˆÏÜ˛ §Ùyl ã˛yÓ˚ Ë˛yˆÏà Ë˛yà Ü˛ˆÏÓ˚– Ó^˝ê˛ˆÏlÓ˚ ÙôƒÓï≈˛# xÇˆÏ¢Ó˚ !ÓhflÏyÓ˚ˆÏÜ˛

Interquartile range Ó°y •Î˚–

Sample Interquartile Range = Third quartile - First quartile

o‹TÓƒ ≠ ÙôƒÙyñ ã˛ï%˛Ì≈yÇ¢ ~ÓÇ §ˆÏÓ≈yFã˛ G §Ó≈!l¡¨ ˛õÑyã˛!ê˛ xÓfliyl ≤ÃyÎ˚¢•z ˆÜ˛w ~ÓÇ ≤Ã§yÓ˚ Óî≈ly Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛

ˆ§ê˛ !•§yˆÏÓ ÓƒÓ•*ï˛ •Î˚–

90th percentile

90%

10%

25%

25%

25%

25%

lower
quartile

Interquartile range

uper
quartile

mediam
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í˛zòy•Ó˚î-8 ≠ ~Ü˛çl ≤Ã¢y§Ü˛ñ ~Ü˛!ê˛ !ÓË˛y Ï̂àÓ̊ myÓ̊y ò)Ó̊Óï≈̨ # xMĘ̀ Ï̂° ̂ ê˛!° Ï̂Ê˛yl ̨õ!Ó̊ Ï̂£ÏÓy xl%§¶˛yl Ü˛Ó̊ Ï̂ï˛ ̂ ã˛ Ï̂Î̊!SÈ̂ Ï°l

~Ó˚ çlƒ ~Ü˛!ê˛ Úã˛°Û •°– ÚÚàï˛ ~Ü˛ÙyˆÏ§Ó˚ ÙˆÏôƒ ò)Ó˚Óï≈˛# xMÈ˛ˆÏ° ˆÊ˛yˆÏl Ü˛ˆÏ°Ó˚ ˜òâ≈ƒ å!Ù!lˆÏê˛ä ~Ü˛!ê˛

Ü˛y Ï̂lÜ˛¢ Ï̂l 38!ê˛ Ü˛° !SÈ°– Ü˛°=!° Ï̂Ü˛ «%̨ oï˛Ù ̂ Ì Ï̂Ü˛ Ó,•_Ù e´ Ï̂Ù §yçy Ï̂ly xy Ï̂SÈ– Îy l# Ï̂ã˛Ó˚ §yÓ˚î# Ï̂ï˛

í˛z˛õfliy˛õl Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– l#ˆÏã˛Ó˚ §yÓ˚î# ˆÌˆÏÜ˛ lÙ%ly xyhs˝/ˆÏÜ˛yÎ˚yê˛y•z° ≤Ã§yÓ˚ !lî≈Î˚ Ü˛Ó˚&l–

The Lenghts of Long Distance Phone Calls in Minutes

1.6, 1.7, 1.8, 1.8, 1.9, 2.1, 2.5, 3.0, 3.0, 4.4,

4.5, 4.5, 5.9, 7.1, 7.4 7.5, 7.7, 8.6, 9.3, 9.5

12.7, 15.3, 15.5, 15.9, 15.9, 16.1, 16.5, 17.3, 17.5, 19.0

19.4, 22.5, 23.5, 24.0, 31.7, 32.8, 43.5, 53.3

§Ùyôyl ≠ ≤ÃÌÙ ã˛ï%˛Ì≈Ü˛ !lî≈Î˚ Ü˛Ó˚ˆÏï˛ xyÙÓ˚y P = 0.25 !l•z ~ÓÇ =îÊ˛°!ê˛ àîly Ü˛!Ó˚ 38 × 0.25 = 9.5 ˆÎˆÏï˛

9.25 ̨õ)î≈§Çáƒy lÎ˚– ï˛y•z ̨õÓ˚Óï≈̨ # ̨õ)î≈§Çáƒy 10 !l•z– í z̨̨ õ Ï̂Ó˚Ó˚ §yÓ˚î# Ï̂ï˛ ̂ òáy Îy Ï̂ã˛SÈ 10ï˛Ù åe´Ùyl%§y Ï̂Ó˚ä

˛õÎ≈ˆÏÓ«˛î •° 4.4 ï˛y•z ≤ÃÌÙ ã˛ï%˛Ì≈yÇ¢ •° Q1 = 4.4 !Ù!lê˛–

ÙyˆÏV˛Ó˚ê˛yÓ˚ çlƒ xyÙÓ˚y P = 0.5 !l•z ~ÓÇ =îÊ˛° 38 × 0.5 = 19 àîly Ü˛!Ó˚ñ ~ál ÙôƒÙy ˆ˛õˆÏï˛ •°

19 ï˛Ù G 20 ï˛Ù ˛õÎ≈ˆÏÓ«˛î ÙyˆÏlÓ˚ àí˛¸ !•§yÓ Ü˛Ó˚ˆÏï˛ •ˆÏÓ– ˆ§!ê˛ •°ÈüüüÈ(9.3 + 9.5)/2 = 9.4 !Ù!lê˛–

~ÓyÓ˚ ï,˛ï˛#Î˚ ã˛ï%˛Ì≈yÇ¢ !lî≈Î˚ Ü˛Ó˚ˆÏï˛ ˆàˆÏ° P = 0.75 ˆlÓ– ~ÓÇ =îÊ˛° 38 × 0.75 = 28.5– ˛õÓ˚Óï≈˛#

˛õ)î≈§Çáƒy •° 29– ï˛y•z 29 ï˛Ù ˛õÎ≈ˆÏÓ«˛î •° ï,˛ï˛#Î˚ ¢ï˛yÇ¢– Q3 = 17.5 !Ù!lê˛–

∴ Sample Interquartile Range = Q3 – Q1

= 17.4 – 4.4

= 13.1

≤Ã§yÓ˚ ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ ˆlÎ˚ñ ï˛Ìƒ Îï˛ Óí˛¸ •ˆÏÓñ IQR ï˛ï˛ ˆÓ¢# •ˆÏÓ– IQR, Q1üÈ~Ó˚ l#ˆÏã˛Ó˚ ~ÓÇ

Q3üÈ~Ó˚ í˛z˛õˆÏÓ˚Ó˚ ˆÜ˛yˆÏly ÙyˆÏlÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ly– xÌ≈yÍ IQR Ó!•Ó˚yàï˛ (Outliner) ~Ó˚ myÓ˚y

≤ÃË˛y!Óï˛ •Î˚ ly– í˛zˆÏŒê˛y!òˆÏÜ˛ ≤Ã§yÓ˚ ˆÜ˛Ó° Ùye §ˆÏÓ≈yFã˛ ~ÓÇ §Ó≈!l¡¨ ÙyˆÏlÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚–

7.10 §Ω˛yÓƒ Ó!•Ó˚yàï˛ §ly_´Ü˛Ó˚î (Outlier Detecting Potential Outliners)

˛õ!Ó˚§Çáƒyl !ÓˆÏŸ’£Ïî xfl∫yË˛y!ÓÜ˛ ï˛Ìƒ ˆÎÙl ˛Ó!•Ó˚yàï˛ñ !ã˛!•´ï˛Ü˛Ó˚î á%Ó•z =Ó˚&c˛õ)î≈– ˆÜ˛ ~Ó˚ çlƒ !Ü˛ ˆÜ˛yˆÏly §)e

xyˆÏSÈ– ~Ü˛!ê˛ í˛z˛õyÎ˚ •°ñ xyhs˝/ ã˛ï%˛Ì≈yÇ¢ ≤Ã§yÓ˚–

í˛zòy•Ó˚î-9 ≠ 20!ê˛ òyly¢§ƒ çyï˛#Î˚ ≤Ãyï˛Ó˚y¢ ˆ§y!í˛Î˚yˆÏÙÓ˚ ˛õ!Ó˚Ùyî å!Ù!°@˝ÃyÙä

0 340 70 140 200 180 210 150 100 130

140 180 190 160 290 50 220 180 200 210



NSOU  PGSW - VII 143

§Ùyôyl ≠ òyly¢§ƒ ̂ §y!í˛Î˚yˆÏÙÓ˚ ï˛ˆÏÌƒ Q1 = 135 ~ÓÇ Q3 = 205 §%ï˛Ó˚yÇñ IQR = Q3 – Q1 = 205 – 135 = 70

∴ 1.5 × IQR = 1.5 × 70 = 105

Q1 – 1.5 × IQR = 135 – 105 = 30 å!l¡¨ §#Ùylyä

Q3 + 1.5 × IQR = 205 + 105 = 310 åí˛zFã˛ §#Ùylyä

1.5 × IQR Ùylò[˛ xl%§yˆÏÓ˚ 30 ~Ó˚ l# Ï̂ã˛ Óy 310 ~Ó˚ í˛z˛õˆÏÓ˚ ˛õÎ≈ˆÏÓ«˛î=!° §Ω˛yÓƒ Ó!•Ó˚yàï˛– 30 ~Ó˚ l# Ï̂ã˛

Óy 310 ~Ó˚ í˛z˛õˆÏÓ˚ ÷ô%Ùye ˛õÎ≈ˆÏÓ«˛î •° ‘0’ !Ù!°@˝ÃyÙ ~ÓÇ 340 !Ù!°@˝ÃyÙ–

 ‘S’ ~Ó˚ !ÓhflÏyˆÏÓ˚Ó˚ Óƒyáƒy ≠ x!Ë˛K˛ï˛y°∏˛ !lÎ˚Ù (Interpreting the magnitude of ‘S’ : The

Emperical Rule) ≠

§Ùyôyl ≠ S = 5.1 §• ~Ü˛!ê˛ Ó^˝ê˛ˆÏl S = 3.3 §• ~Ü˛!ê˛ Ó^˝ê˛ˆÏlÓ˚ ˆã˛ˆÏÎ˚ ˆÓ¢# ˛õ!Ó˚Óï≈˛l¢#°ï˛y Ó˚ˆÏÎ˚ˆÏSÈ– ï˛ˆÏÓ

S = 5.1 Ü˛ï˛ê˛y ˆÓ¢# ï˛y !Ü˛Ë˛yˆÏÓ Óƒyáƒy Ü˛Ó˚Ó⁄ xyÙÓ˚y ˆòˆÏá!SÈ ˆÎñ xyÙÓ˚y ˆòˆÏá!SÈ ˆÎñ ~Ü˛!ê˛ ˆÙyê˛yÙ%!ê˛

í˛z_Ó˚ •° ˆÎ ‘S’ àí˛¸ ˆÌˆÏÜ˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ~Ü˛!ê˛ §yôyÓ˚î ò)Ó˚c– ôÓ˚&l xy˛õlyÓ˚ ˆÜ˛yˆÏ§≈Ó˚ ≤ÃÌÙ ˛õÓ˚#«˛y

0 ˆÌˆÏÜ˛ 100 ~Ó˚ ˆflÒ° ˆ@˝Ãí˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ÎyÓ˚ lÙ%ly àí˛¸ 77. S = 0 ~Ó˚ Ùyl x§Ω˛yÓƒñ ˆÎˆÏ•ï%˛ ≤Ã!ï˛!ê˛

!¢«˛yÌ≈#ˆÏÜ˛ xÓ¢ƒ•z 77 l¡∫Ó˚ ˆ˛õˆÏï˛ •ˆÏÓ– ~Ü˛!ê˛ Ùyl ˆÎÙl S = àí˛¸ ˆÌˆÏÜ˛ ~Ü˛!ê˛ §yôyÓ˚î ò)Ó˚ˆÏcÓ˚ çlƒ

50 x§Ω˛Ó Óí˛¸ ÓˆÏ° ÙˆÏl •Î˚– 8 Óy 12 Î!ò SüÈ~Ó˚ Ùyl •Î˚ ï˛ˆÏÓ ˆ§!ê˛ xˆÏlÜ˛ ˆÓ¢# ÓyhflÏÓ §¡øï˛–

ôÓ˚y ÎyÜ˛ñ ~Ü˛!ê˛ Ó^˝ê˛lñ ~Ü˛Ü˛ ̂ Ùyí˛ Î%_´ ~ÓÇ ̂ Ó° xyÜ,̨ !ï˛!Ó!¢‹T G xyl%Ùy!lÜ˛ ≤Ã!ï˛§Ù– ‘S’ ~Ó˚ Ùyl!ê˛Ó˚ xyÓ˚ƒ

§%!l!ò≈‹T Óƒyáƒy ̂ ˛õˆÏÎ˚ˆÏSÈ– àí˛¸ ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ñ xyÙÓ˚y ~Ùl Ü˛ˆÏÎ˚Ü˛!ê˛ xhs˝Ó˚ ̃ ï˛Ó˚# Ü˛Ó˚ˆÏï˛ ̨ õy!Ó˚ ÎyˆÏï˛

ï˛ˆÏÌƒÓ˚ !l!ò≈‹T ¢ï˛yÇ¢ xhs˝Ë%≈˛_´ ÌyˆÏÜ˛–

ˆÓ°ÈüÈxyÜ,˛!ï˛Ó˚ Ó^˝ê˛l

7.11 ÓyhflÏÓ !lÎ˚Ù (Emperical System)

Î!ò ~Ü˛!ê˛ Ó^˝ê˛l ˆÓ° xyÜ,˛!ï˛Ó˚ •Î˚ñ ï˛ˆÏÓ ≤ÃyÎ˚ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ 68% àˆÏí˛¸Ó˚ 1 §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ ÙˆÏôƒ ÌyˆÏÜ˛– xÌ≈yÍñ x– –

S ~ÓÇ x– + S ~Ó˚ ÙˆÏôƒ ÌyˆÏÜ˛– (x– ± S)

95% ˛õÎ≈ˆÏÓ«˛î §ÙÜ˛ !Óã%˛ƒ!ï˛ 2 ~Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸ (x– ± 25)

§Ó Óy ≤ÃyÎ˚ §Ü˛° ˛õÎ≈ˆÏÓ«˛î §ÙÜ˛ !Óã%˛ƒ!ï˛ 3~Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸ (x– ± 35)
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í˛zòy•Ó˚î-10 ≠

(Diagram from the original copy)

SÈyeˆÏòÓ˚ !Ó!Ë˛ß¨ ˛õ!Ó˚Ùyî â%ˆÏÙÓ˚ ˛õ!Ó˚Ùyî ≤ÃˆÏÎ˚yçl– ~Ü˛!ê˛ Ü˛ˆÏ°ˆÏçÓ˚ 59 çl lÙ%ly SÈyˆÏeÓ˚ àï˛ Ó˚yˆÏï˛Ó˚ â%ˆÏÙÓ˚ â^˝ê˛y

!•§yˆÏÓ ˆòGÎ˚y •°–

4.5 4.7 5.0 5.0 5.3 5.5 5.5 5.7 5.7 5.7

6.0 6.0 6.0 6.0 6.3 6.3 6.3 6.5 6.5 6.5

6.7 6.7 6.7 6.7 7.0 7.0 7.0 7.0 7.3 7.3

7.3 7.3 7.5 7.5 7.5 7.5 7.7 7.7 7.7 7.7

8.0 8.0 8.0 8.0 8.3 8.3 8.3 8.5 8.5 8.5

8.5 8.7 8.7 9.0 9.0 9.0 9.3 9.3 10.0

x!Ë˛K˛ï˛yÙ)°Ü˛ !lˆÏò≈!¢Ü˛y ≤Ã§ˆÏD í˛z˛õˆÏÓ˚Ó˚ §yÓ˚î#ˆÏï˛ 59 â^˝ê˛y â%ˆÏÙÓ˚ ˛õÓ˚#«˛y Ü˛Ó˚&l–

§Ùyôyl ≠ xyÙÓ˚y !l¡¨!°!áï˛ Ùyl=!° àîly Ü˛!Ó˚ñ

x– = 7.18 2 × S = 2 × 1.28 = 2.56

S = 1.28

ò%•z!òˆÏÜ˛Ó˚ xhs˝Ó˚ å2ÈüÈ§ÙÜ˛ !Óã%˛ƒ!ï˛ä

7.18 – 2.56 = 4.62 ˆÌˆÏÜ˛ 9.74 = 7.18 + 2.56

≤ÃÜ,̨ !ï˛ !•§yÓ xl%ÎyÎ˚# 4.5 ~ÓÇ 10.0 SÈyí˛¸y ÓyÜ˛# §Ü˛° ˛õÎ≈ˆÏÓ«˛î ~•z xhs˝Ó˚  (interval) ~Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸–

!•§yÓ xl%ÎyÎ˚# 57
59 = .966 Óy 96.6% ˛õÎ≈̂ ÏÓ«˛î 25 ~Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸ !lˆÏò≈!¢Ü˛y xl%§yˆÏÓ˚ 95% •GÎ˚y í˛z!ã˛ï˛ñ

xÌ≈yÍñ !lˆÏò≈!¢Ü˛yÓ˚ Ü˛ySÈyÜ˛y!SÈ xyˆÏSÈ–
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§Ù§ƒy-19 ≠    !l¡¨!°!áï˛ ï˛ˆÏÌƒ Ü˛ˆÏ°ˆÏçÓ˚ ˆÎyàƒï˛y ˛õÓ˚#«˛yÓ˚ 40 çl !¢«˛yÌ≈#Ó˚ ˆflÒyÓ˚ í˛z˛õfliy˛õl Ü˛Ó˚y •°–

162 171 138 145 144 126 145 162 174 178
167 98 161 152 182 136 165 137 133 143
184 166 116 115 95 190 119 144 176 135
194 147 160 158 178 162 131 106 157 154

í˛z˛õˆÏÓ˚Ó˚ ï˛Ìƒ=!° !•§yÓ Ü˛Ó˚ˆÏ° ˛õyGÎ˚y ÎyÎ˚ x– = 150.125

(a) x– = 2S & S
–
 – 2S, x– = 35 & x– – 3S/S = 24.677 xhs˝ˆÏÓ˚Ó˚ ÙˆÏôƒ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ xl%˛õyï˛ !lî≈Î˚ Ü˛Ó˚–

(b) (a) ˆï˛ ≤ÃyÆ ˛õ!Ó˚§Çáƒyl=!°ñ Bell-shaped !Óï˛Ó˚ˆÏîÓ˚ çlƒ x!Ë˛K˛ï˛yÙ)°Ü˛ !lˆÏò≈!¢Ü˛y myÓ˚y ≤ÃhflÏy!Óï˛ Ê˛ˆÏ°Ó˚

§yˆÏÌ ï%˛°ly Ü˛Ó˚–

(c) ã˛ï%˛Ì≈Ü˛ ≤Ã§yÓ˚ (interquartile range) !•§yÓ Ü˛Ó˚&l–

7.12 Ó: ≤’ê˛ (The Box Plot)

̨õÑyã˛ §ÇáƒyÓ˚ §yÓ˚yÇ¢ @˝ÃyÊ˛ (Five Number Summary of Positions) ≠

!ï˛l!ê˛ ã˛ï%˛Ì≈Ü˛ ~ÓÇ §ˆÏÓ≈yFã˛ G §Ó≈!l¡¨ Ùylñ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ~Ü˛!ê˛ Ó^˝ê˛ˆÏlÓ˚ñ ˆÜ˛w ~ÓÇ ˛õ!Ó˚Óï≈˛l¢#°ï˛yÓ˚ §yÓ˚yÇ¢

≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚–

˛õÑyã˛ §ÇáƒyÓ˚ §yÓ˚yÇ¢ •° Ó: ≤’ê˛ lyÙÜ˛ @˝Ãy!Ê˛Ü˛ˆÏ° í˛z˛õfliy˛õlyÓ˚ !Ë˛!_ñ ~Ü˛!ê˛ Ó: ≤’ˆÏê˛Ó˚ ≤ÃÌÙ ã˛ï%˛Ì≈Ü˛ ˆÌˆÏÜ˛

ï,˛ï˛#Î˚ ã˛ï%˛Ì≈Ü˛ ̨ õÎ≈hs˝ Ó^˝ê˛ˆÏlÓ˚ ̂ Ü˛w#Î˚ 50% ̨ õÎ≈hs˝ ̨ õÎ≈ˆÏÓ«˛î ÌyˆÏÜ˛– ÓˆÏ:Ó˚ !Ë˛ï˛ˆÏÓ˚ ~Ü˛!ê˛ °y•zl ÙôƒÜ˛ !ã˛!•´ï˛ Ü˛ˆÏÓ˚–

Óy: ̂ Ì Ï̂Ü˛ ≤Ã§y!Ó˚ï˛ °y•zl=!° Ï̂Ü˛ ‡•zflÒyÓ˚ Ó°y •Î˚– ~=!° §Ω˛yÓƒ Ó!•Ó˚yàï˛ (Outlier) =!° Óƒï˛#ï˛ Îy xy°yòyË˛y Ï̂Ó

ˆòáyˆÏly •ˆÏÎ˚ˆÏSÈ ÓyÜ˛# ï˛Ìƒ=!°ˆÏÜ˛ xhs˝Ë%≈˛_´ Ü˛Ó˚yÓ˚ çlƒ ≤Ã§y!Ó˚ï˛ Ü˛Ó˚y •Î˚–

7.13 §yÓ˚yÇ¢ ≠ Ó: ≤’ê˛ ˜ï˛Ó˚# (Summary : Constructing a Box Plot)

 Ó:!ê˛ !l¡¨ ã˛ï%˛Ì≈Ü˛ Q1 ˆÌˆÏÜ˛ í˛zFã˛ ã˛ï%˛Ì≈Ü˛ Q3 ˛õÎ≈hs˝–

 ÓˆÏ:Ó˚ ÙyV˛áyˆÏlñ ÙôƒÙy ÓÓ˚yÓÓ˚ ~Ü˛!ê˛ °y•zl ê˛yly •Î˚–

 ÓˆÏ:Ó˚ !l¡¨≤Ãyhs˝ ̂ ÌˆÏÜ˛ «%˛oï˛Ù ̨õÎ≈ˆÏÓ«˛î ̨õÎ≈hs˝ åˆÎ!ê˛ §Ω˛yÓƒ Outlier lÎ˚ä ê˛yly •Î˚– xyÓyÓ˚ ÓˆÏ:Ó˚ í˛zFã˛ï˛y ≤Ãyhs˝

Min Max

MedianQ1 Q3
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ˆÌˆÏÜ˛ §ˆÏÓ≈yFã˛ ˛õÎ≈ˆÏÓ«˛î ˛õÎ≈hs˝ ˆÎ!ê˛G §Ω˛yÓƒ (Outlier) lÎ˚ä °y•zl ê˛yly •Î˚– ~•z °y•zl=!°ˆÏÜ˛ ‡•zflÒyÓ˚ Ó°y

•Î˚–

§Ω˛yÓƒ Outlier (Îy IQR 1.5 ˆÌˆÏÜ˛ ˆÓ¢#) xy°yòy Ü˛ˆÏÓ˚ ˆòáyˆÏly •Î˚–

í˛zòy•Ó˚î-11 ≠   20!ê˛ ≤Ãyï˛/Ó˚yˆÏ¢Ó˚ òyly¢ˆÏ§ƒ ˆ§y!í˛Î˚yˆÏÙÓ˚ Ùyey å!Ù!°@˝ÃyˆÏÙä l#ˆÏã˛ ˆòGÎ˚y •°–

0 340 70 140 200 180 210 150 100 130

140 180 190 160 290 50 220 180 200 210

l#ˆÏã˛Ó˚ !ã˛ˆÏe Ó: ≤’ˆÏê˛ ˆ§y!í˛Î˚yˆÏÙÓ˚ Ùyl=!° ˆòáyˆÏly •ˆÏÎ˚ˆÏSÈ ˛õÑyã˛ §ÇáƒyÓ˚ xÓfliyl §yÓ˚yÇ¢ hflÏÓ˚G ˆòáyˆÏly

•ˆÏÎ˚ˆÏSÈ–

ˆÜ˛w#Î˚ Ó: ï˛ˆÏÌƒÓ˚ 50% ôyÓ˚î Ü˛ˆÏÓ˚– ÓyˆÏ:Ó˚ ÙˆÏôƒÓ˚ ˆÓ˚áy!ê˛ ÙôƒÙyˆÏÜ˛ !ã˛!•´ï˛ Ü˛ˆÏÓ˚– ‡•zflÒyÓ˚=!° Óy: ˆÌˆÏÜ˛

«%˛oï˛Ù G Ó,•_Ù ˛õÎ≈ˆÏÓ«˛î ˛õÎ≈hs˝ ≤Ã§y!Ó˚ï˛ •Î˚ñ Îy §Ω˛yÓƒ Outlier !•§yˆÏÓ !ã˛!•´ï˛ •Î˚ ly– §Ω˛yÓƒ Outlier

xy°yòyË˛xˆÏÓ ˆòáyˆÏly •Î˚– Ó:≤’ˆÏê˛ ˆòáyˆÏly ˆ§y!í˛Î˚yÙ Ùyl=!°Ó˚ ˛õÑyã˛ §ÇáƒyÓ˚ §yÓ˚yÇ¢ •°ÈüüüÈl)ƒlï˛Ù = 0, Q1 =

135, ÙôƒÙy 180, Q3 = 205 ~ÓÇ §Ó≈y!ôÜ˛ = 340, Ó^˝ê˛ˆÏlÓ˚ ÙyˆÏV˛Ó˚ 50% ï˛Ìƒ Q1 = 135 mg ˆÌˆÏÜ˛ Q3 = 205

mg ~Ó˚ ÙˆÏôƒ ÌyˆÏÜ˛ñ Îy •° ÓˆÏ:Ó˚ Óy•zˆÏÓ˚Ó˚ ò%!ê˛ ≤Ãyhs˝ ˆÓ˚áy– ÙôƒÙy = 180 mg ÓˆÏ:Ó˚ ÙˆÏôƒÜ˛yÓ˚ ˆÜ˛w#Î˚ ˆÓ˚áyÓ˚

ÙyôƒˆÏÙ !ã˛!•´ï˛ Ü˛Ó˚y •Î˚– Part-(a)-ˆï˛ xyÙÓ˚y ˆÎÙl ˆòˆÏá!SÈñ 1.5 × IQR Ùylò[˛!ê˛ 0 !Ù!°@˝ÃyÙÓ˚ çlƒ ~ÓÇ 340

!Ù!°@˝Ãy Ï̂ÙÓ˚ çlƒ Outlier !•§y Ï̂Ó ̂ §y!í˛Î˚y Ï̂ÙÓ˚ Ùyl Ï̂Ü˛ !ã˛!•´ï˛ Ü˛ Ï̂Ó˚– ~•z Ùyl=!° Ó: ≤’ Ï̂ê˛ * !ã˛•´ !•§y Ï̂Ó ̨í z̨̨ õfliy!˛õï˛

•Î˚– Q1 ˆÌˆÏÜ˛ ‡•zflÒyÓ˚!ê˛ 50 xÓ!ô ≤Ã§y!Ó˚ï˛ñ Îy «%˛oï˛Ù ˛õÎ≈ˆÏÓ«˛î 30 ~Ó˚ l#ˆÏã˛Ó˚ §#Ùyly lÎ˚– Q3 ˆÌˆÏÜ˛ ≤Ã§y!Ó˚ï˛

‡•zflÒyÓ˚!ê˛ 290 ˛õÎ≈hs˝ ê˛yly •Î˚ Îy §ÓˆÏã˛ˆÏÎ˚ Óí˛¸ ˛õÎ≈ˆÏÓ«˛î 310 ~Ó˚ í˛zk≈˛§#Ùy lÎ˚–

§Ù§ƒy-20 ≠ ~Ü˛!ê˛ ̨õÓ˚#«˛yÓ˚ ̂ flÒy Ï̂Ó˚Ó˚ àí ¸̨ = 88ñ §ÙÜ˛ !Óã%̨ ƒ!ï˛ = 10 §Ó≈!l¡¨ = 65, Q1 = 77, ÙôƒÙy = 85 Q3 = 91

§ˆÏÓ≈yFã˛ = 100, ~Ü˛!ê˛ Ó: ≤’ê˛ ̃ ï˛Ó˚# Ü˛Ó˚&l– ̂ Ü˛yl Ùyl=!° ÓƒÓ•yÓ˚ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ ̂ §=!° !ã˛!•´ï˛ Ü˛Ó˚&l–

7.14 Ó:≤’ê˛ !ã˛ˆÏeÓ˚ í˛z˛õˆÏÎy!àï˛y (Usefulness of Boxplot Diagram)

 Ó: ≤’ê˛ í˛z˛õˆÏÎyà# Ü˛yÓ˚îñ ~Ó˚ ÙyôƒˆÏÙ ~Ü˛!ê˛ ˆí˛ê˛y ˆ§ˆÏê˛Ó˚ àí˛¸ ˛õyGÎ˚y ÎyÎ˚ ≠ ÙôƒÙy •° ˆí˛ê˛y ˆ§ˆÏê˛Ó˚ ~Ü˛!ê˛ àí˛¸–

~•z àí˛¸!ê˛ ̂ òáyˆÏly •Î˚ ~Ü˛!ê˛ °y•zˆÏlÓ˚ ÙyôƒˆÏÙñ Îy Ó:!ê˛ˆÏÜ˛ ò%!ê˛ Ë˛yˆÏà Ë˛yà Ü˛ˆÏÓ˚– xˆÏô≈Ü˛ ̂ flÒyÓ˚ ~•z ÙyˆÏlÓ˚ ̂ ã˛ˆÏÎ˚

Óí˛¸ Óy §Ùyl ~ÓÇ ÓyÜ˛# xˆÏô≈Ü˛ ~Ó˚ ˆÌˆÏÜ˛ Ü˛Ù–

Maxium value = 0 Maxium value = 340

Mediam = 180
Q1 = 135 Q3 = 205

*

*

0 100      200          300           340  400

Sodium (mg)



NSOU  PGSW - VII 147

 Ó: ≤’ê˛ í˛z˛õˆÏÎyà#ñ Ü˛yÓ˚î ~Ó˚ ÙyôƒˆÏÙ ˆí˛ê˛y ˆ§ˆÏê˛Ó˚ !ï˛Î≈Ü˛ï˛y (Skewness) ˆÓyV˛y ÎyÎ˚–

Îál ÙôƒÙy!ê˛ ÓˆÏ:Ó˚ ÙyV˛áyˆÏl ÌyˆÏÜ˛~ÓÇ ÓˆÏ:Ó˚ í˛zË˛Î˚ ˛õyˆÏ¢ ‡•zflÒyÓ˚=!° ≤ÃyÎ˚ ~Ü˛•z Ü˛Ó˚Ù •Î˚ñ ï˛ál !Óï˛Ó˚î!ê˛

≤Ã!ï˛§Ù •Î˚–

ÙôƒÙy Îál ÓyˆÏ:Ó˚ !l¡¨ÙyˆÏlÓ˚ Ü˛ySÈyÜ˛y!SÈ •Î˚ ~ÓÇ ‡•zflÒyÓ˚ !l¡¨≤Ãyhs˝ ˆSÈyê˛ •Î˚ñ ï˛ˆÏÓ Ó^˝ê˛l!ê˛ ôlydÜ˛ !ï˛Î≈Ü˛–

ÙôƒÙy Îál ÓˆÏ:Ó˚ í˛zFã˛ÙyˆÏlÓ˚ Ü˛ySÈyÜ˛y!SÈ •Î˚ ~ÓÇ í˛zFã˛≤ÃyˆÏhs˝Ó˚ !òˆÏÜ˛Ó˚ ‡•zflÒyÓ˚!ê˛ ˆSÈyê˛ •Î˚ ï˛ˆÏÓñ Ó^˝ê˛l!ê˛ }îydÜ˛

•Î˚–

 Ó: ≤’ê˛ í˛z˛õˆÏÎyà# Ü˛yÓ˚y ï˛yÓ˚y ~Ü˛!ê˛ ˆí˛ê˛y ˆ§ˆÏê˛Ó˚ ≤Ã§yÓ˚ ˆòáyÎ˚–

 «%˛oï˛Ù Ùyl ~ÓÇ Ó,•_Ù Ùyl Ú‡•zflÒy§≈Û ~Ó˚ ̂ ¢ˆÏ£Ï ̨ õyGÎ˚yÎyÎ˚ ~ÓÇ ̂ flÒyˆÏÓ˚Ó˚ !ÓhflÏyÓ˚ åˆÎÙl ≤Ã§yÓ˚ä §¡õˆÏÜ≈˛ ~Ü˛!ê˛

o‹TÓƒ §)ã˛Ü˛ !•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚–

 xyhs˝/ã˛ï%˛Ì≈Ü˛ ≤Ã§yÓ˚ (IQR) •° Ó: ≤’ˆÏê˛Ó˚ ÙyV˛áyˆÏlÓ˚ 50% Îyñ í˛zFã˛ ã˛ï%˛Ì≈Ü˛ G !l¡¨ ã˛ï%˛Ì≈ˆÏÜ˛Ó˚ !ÓˆÏÎ˚yà Ê˛°

(Q3 – Q1)

Q1 Q3

IQR

Maxium Maxium

Mediam

Normal distribution

Positive skew

Negative skew
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 Ó: ≤’ê˛=!° í˛z˛õˆÏÎyà# Ü˛yÓ˚î ~=!° ˆí˛ê˛y ˆ§ˆÏê˛Ó˚ ÙˆÏôƒ Ó!•Ó˚yàï˛ (Outliers) !ã˛!•´ï˛ Ü˛Ó˚ ≠

For example outside 1.5 times the interquartile range above the upper quartile and below
the lower quartile (Q1 – 1.5 × IQR or Q3 + 1.5 × IQR)

7.15 Ó: ≤’ê˛ !Ü˛Ë˛yˆÏÓ ï%˛°ly Ü˛Ó˚y •Î˚ (How to Compare Box Plots)

Ó: ≤’ˆÏê˛Ó˚ ÙyôƒˆÏÙ !Ó!Ë˛ß¨ lÙ%ly G òˆÏ°Ó˚ ÙˆÏôƒ ï%˛°ly Ü˛Ó˚y ÎyÎ˚– ~•z !ã˛ˆÏeÓ˚ ÙyôƒˆÏÙ xˆÏlÜ˛ ̨õ!Ó˚§Çáƒyl §Çe´yhs˝ ï˛Ìƒ

˛õyGÎ˚yÎyÎ˚– ˆÎÙl ÙôƒÙyñ ≤Ã§yÓ˚ ~ÓÇ Ó!•Ó˚yàï˛ (Outliers)–

ˆfiê˛˛õ-1 ≠ Ó: ≤’ˆÏê˛Ó˚ ÙôƒÙyÓ˚ ï%˛°ly ≠ ≤Ã!ï˛!ê˛ Ó: ≤’ˆÏê˛Ó˚ ÙôƒÙy ï%˛°ly Ü˛Ó˚y •Î˚– Î!ò Ó: ≤’ˆÏê˛Ó˚ ÙôƒÙy °y•zl!ê˛ñ

ï%˛°lyÙ)°Ü˛ Ó: ≤’ˆÏê˛Ó˚ Óy•zˆÏÓ˚ ÌyˆÏÜ˛ñ ˆ§ˆÏ«˛ˆÏe ò%!ê˛ òˆÏ°Ó˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒ •GÎ˚yÓ˚ §Ω˛yÓly Ó˚ˆÏÎ˚ˆÏSÈ–

ˆfiê˛˛õ-2 ≠ Ó: ≤’ˆÏê˛Ó˚ xyhs˝/ã˛ï%˛Ì≈Ü˛ ≤Ã§yÓ˚ ~ÓÇ ‡•zflÒyˆÏÓ˚Ó˚ ï%˛°ly ≠ ≤Ã!ï˛!ê˛ lÙ%lyÓ˚ ÙˆÏôƒ ï˛ˆÏÌƒÓ˚ ≤Ã§yÓ˚ çylˆÏï˛ IQR

(Interqualrtile Range) Îy •° ÓˆÏ:Ó˚ ˜òâ≈ƒñ ï%˛°ly Ü˛Ó˚ˆÏï˛ •ˆÏÓ– ÓˆÏ:Ó˚ ˜òâ≈ƒ Îï˛ ˆÓ¢# •ˆÏÓñ ï˛ˆÏÌƒÓ˚

≤Ã§yÓ˚ ï˛ï˛ ˆÓ¢#•ˆÏÓñ xyÓyÓ˚ ˜òâ≈ƒ Îï˛ Ü˛Ù ≤Ã§yÓ˚G ï˛ï˛ Ü˛Ù–

Mediam

Maxium Maxium

IQR

Interquartile Range

Outtiers Outtiers

(Q1 – 1.5 × IQR) (Q3 + 1.5 × IQR)

Q1
(25th percentile)

Q3
(25th percentile)

–4 –3 –2 –1 0 1 2 3 4
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~Ó˚˛õÓ˚ ò%!ê˛ ‡•zflÒyˆÏÓ˚Ó˚ ˆ¢ˆÏ£Ï ã˛Ó˚ÙÙyl myÓ˚y ˆòáyˆÏly §yÙ!@˝ÃÜ˛ ≤Ã§yÓ˚ ˆòá%l– ~!ê˛ ï˛ˆÏÌƒÓ˚ ≤Ã§yÓ˚ ˆòáyÎ˚ åxlƒ

ôÓ˚ˆÏlÓ˚ ≤Ã§yÓ˚ä– Ó,•_Ó˚ ≤Ã§yÓ˚ !Óhfl,Ïï˛ Ó^˝ê˛l !lˆÏò≈¢ Ü˛ˆÏÓ˚ñ xÌ≈yÍ xyÓ˚ !Ó!«˛˛õÆ ï˛Ìƒ–

ˆfiê˛˛õ-3 ≠ §Ω˛yÓƒ Ó!•Ó˚yàï˛ (Outlier) ˆòÓ˚ çlƒ ˆòá%l– ~Ü˛!ê˛ Ó: ≤’ê˛ ˛õÎ≈yˆÏ°yã˛ly Ü˛Ó˚yÓ˚ §ÙÎ˚ ~Ü˛!ê˛ Ó!•Ó˚yàï˛

ˆÜ˛ ~Ü˛!ê˛ ˆí˛ê˛y ˛õˆÏÎ˚rê˛ !•§yˆÏÓ §ÇK˛y!Î˚ï˛ Ü˛Ó˚y •Î˚– ˆÎê˛y Ó: ≤’ˆÏê˛Ó˚ ‡•zflÒyˆÏÓ˚Ó˚ Óy•zˆÏÓ˚ xÓ!fliï˛–

ˆfiê˛˛õ-4 ≠ !ï˛Î≈Ü˛ï˛yÓ˚ °«˛î=!° ˆòá%l–

Î!ò ˆí˛ê˛y ≤Ã!ï˛§yÙƒ ÓˆÏ° ÙˆÏl ly •Î˚ ï˛ˆÏÓ ≤Ã!ï˛!ê˛ lÙ%ly !Ü˛ ~Ü˛•z ôÓ˚ˆÏlÓ˚ x§Ùï˛y ˆòáyÎ˚⁄

§Ù§ƒy-21 ≠ l#ˆÏã˛ ˆòáyˆÏly í˛zÕ‘¡∫ ˛õy¢y˛õy!¢ Ó: ≤’ê˛=!° •zí˛zˆÏÓ˚y˛õ#Î˚ •zí˛z•zlÎ˚l ~ÓÇ ò!«˛î xyˆÏÙ!Ó˚Ü˛yÓ˚ ˆò¢=!°Ó˚

çlƒ ÙyÌy!˛õS%È Ü˛yÓ≈l í˛y•zx:y•zí˛ !là≈ÙˆÏlÓ˚ !Ó˚ˆÏ˛õyê≈˛ Ü˛Ó˚y Ùyl=!°Ó˚ ï%˛°ly Ü˛ˆÏÓ˚–˛

Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3
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(a) Ó!•Ó˚yàï˛Ó˚ çlƒ CO2 !là≈ÙˆÏlÓ˚ xyl%Ùy!lÜ˛ Ùyl Ü˛ï˛⁄

(b) ò!«˛î xyˆÏÙ!Ó˚Ü˛yÓ˚ çlƒ !Óï˛Ó˚î (distribution) ~Ó˚ !Ü˛ ôÓ˚ˆÏlÓ˚ xyÜ,˛!ï˛ Ë˛!Ó£Ïƒmyî# Ü˛Ó˚ˆÏÓl ~ÓÇ ˆÜ˛l⁄

(c) •zí˛zˆÏÓ˚yˆÏ˛õ G ò!«˛î xyˆÏÙ!Ó˚Ü˛yÓ˚ CO2 !là≈ÙˆÏlÓ˚ ï%˛°ly §ÇˆÏ«˛ˆÏ˛õ xyˆÏ°yã˛ly Ü˛Ó˚&l–

7.16 §Ω˛yÓly !Óï˛Ó˚î (Probability Distribution)

Z-ˆflÒyˆÏÓ˚Ó˚ §y•yˆÏÎƒ §Ω˛xÓƒ Ó!•Ó˚yàï˛ G ï˛yÓ˚ xÓfliyl !ã˛!•´ï˛ Ü˛Ó˚y ÎyÎ˚–

x!Ë˛K˛ï˛y ˆÌˆÏÜ˛ çylˆÏï˛ ˛õyÓ˚y ÎyÎ˚ ˆÎ â^˝ê˛y xyÜ,˛!ï˛Ó˚ !Óï˛Ó˚ˆÏîÓ˚ çlƒñ ~Ü˛!ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ àí˛¸ ˆÏÌˆÏÜ˛ !ï˛l!ê˛Ó˚

ˆÓ!¢ §ÙÜ˛ !Óã%˛ƒ!ï˛ ˛õyGÎ˚y ≤ÃyÎ˚ xfl∫yË˛y!ÓÜ˛ §Ω˛xÓƒ Ó!•Ó˚yàï˛ !ã˛!•´ï˛ Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛ !ÓÜ˛“ Ùylò[˛ •° §ÙÜ˛

!Óã%˛ƒ!ï˛Ó˚ ÓƒÓ•yÓ˚–

~Ü˛!ê˛ â^˝ê˛y xyÜ,˛!ï˛Ó˚ Ó^˝ê˛ˆÏl ~Ü˛!ê˛ ˛õÎ≈ˆÏÓ«˛îˆÏÜ˛ §Ω˛yÓƒ Ó!•Ó˚yàï˛ !•§yˆÏÓ àîƒ Ü˛Ó˚y •ˆÏÓñ Î!ò ~!ê˛ àí˛¸ ˆÌˆÏÜ˛

!ï˛l!ê˛Ó˚ ˆÓ¢# §ÙÜ˛ !Óã%˛ƒ!ï˛ˆÏï˛ ˛õˆÏí˛¸–

~Ü˛!ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ àí˛¸ ˆÌˆÏÜ˛ Ü˛ï˛Ü˛=!° §ÙÜ˛ !Óã%˛ƒ!ï˛ xhs˝Ë%≈˛_´ •Î˚ñ ï˛y xyÙÓ˚y !Ü˛Ë˛yˆÏÓ çylˆÏï˛ ˛õy!Ó˚ÈüüüÈ

Îálñ X
–
 = 84, S = 16

100 ~Ó˚ ~Ü˛!ê˛ àˆÏí˛¸Ó˚ í˛z˛õˆÏÓ˚ 1 §ÙƒÜ˛ !Óã%˛ƒ!ï˛– ˆÎˆÏ•ï%˛ (100 – 84) = 16

!ÓÜ˛“Ë˛yˆÏÓñ  100 84
16


= 1

~Ü˛!ê˛ ˛õÎ≈ˆÏÓ«˛î ~ÓÇ àˆÏí˛¸Ó˚ ÙˆÏôƒ ˛õyÌ≈Ü˛ƒˆÏÜ˛ §ÙÜ˛ !Óã%˛ƒ!ï˛ !òˆÏÎ˚ Ë˛yà Ü˛Ó˚ˆÏ°ñ §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ §Çáƒy ˛õyGÎ˚y

ÎyÎ˚– ~Ü˛!ê˛ ˛õÎ≈ˆÏÓ«˛î àí˛¸ ˆÌˆÏÜ˛ ˛õˆÏí˛¸– ~•z §Çáƒy!ê˛ˆÏÜ˛ Ó°y •Î˚ Z ˆflÒyÓ˚–

Z-Score : The Z-score for an observation is the number of standard duration that it falls
form the mean. A positive Z-score indicates the observation is above the mean A negative
Z-score indicates the observation is below the mean for sample data, the Z-score is calculated

Box plot of CO2
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as

Z = 
Observation Mean

Standard duration


Z-ˆflÒy Ï̂Ó˚Ó˚ §y•y Ï̂Îƒ ~Ü˛ê˛y ̨õÎ≈̂ ÏÓ«˛î Ü˛ï˛ê˛y xyŸã˛Î≈çlÜ˛ Óy ã˛Ó˚ ï˛y o&ï˛ ã˛yly ÎyÎ˚– Z-ˆflÒyÓ˚ ~Ü˛!ê˛ ̨õÎ≈̂ ÏÓ«˛î Ï̂Ü˛

å˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ~Ü˛Ü˛ !l!Ó≈ˆÏ¢ˆÏ£Ïä ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ~Ü˛!ê˛ §yôyÓ˚î ˆflÒˆÏ° Ó˚*˛õyhs˝!Ó˚ï˛ Ü˛ˆÏÓ˚ñ ÎyÓ˚ §y•yˆÏÎƒ ï%˛°ly

Ü˛Ó˚y ÎyÎ˚–

í˛zòy•Ó˚î-12 ≠ ôÓ˚y ÎyÜ˛ ~Ü˛çl SÈye ~Ü˛!ê˛ à!îï˛ ˆÜ˛yˆÏ§≈ 65 ~ÓÇ •z!ï˛•y§ ˆÜ˛yˆÏ§≈ 72 ˆflÒyÓ˚ Ü˛ˆÏÓ˚ˆÏSÈ– ~•z ˆflÒyÓ˚

ˆÌˆÏÜ˛ SÈyˆÏeÓ˚ à!îˆÏï˛ Ü˛Ù≈ò«˛ï˛y §¡õˆÏÜ≈˛ á%Ó•z Ü˛Ù çly ÎyÎ˚– Î!ò Üœ˛yˆÏ§Ó˚ àí˛¸ ˆflÒyÓ˚ x– = 60 ~ÓÇ

§ÙÜ˛ !Óã%˛ƒ!ï˛ S = 20 •Î˚ ~ÓÇ •z!ï˛•y§ àí˛¸ x– = 78 ~Ü˛ §ÙÜ˛ !Óã%̨ ƒ!ï˛ S = 10 •Î˚ñ ï˛ˆÏÓ ~•z

!¢«˛yÌ≈#Ó˚ à!îˆÏï˛ Z-ˆflÒyÓ˚ = (65 – 10)/20 = 0.25 •z!ï˛•yˆÏ§ Z-ˆflÒyÓ˚ = 72 78
10
  = 0.60

~•zË˛yˆÏÓ SÈye!ê˛ à!îˆÏï˛ àˆÏí˛¸Ó˚ ˆÌˆÏÜ˛ 0.25 §ÙÜ˛ !Óã%˛ƒ!ï˛ G˛õˆÏÓ˚ ~ÓÇ •z!ï˛•yˆÏ§ àˆÏí˛¸ ˆÌˆÏÜ˛

0.60 §ÙÜ˛ !Óã%˛ƒ!ï˛ G˛õˆÏÓ˚ !SÈ°–

§Ù§ƒy-22 ≠ (a) Î!ò x– = 490 ~ÓÇ S = 120, 350 ~ÓÇ 620 çlƒ Z-ˆflÒyÓ˚ !lî≈Î˚ Ü˛Ó˚&l–

(b) Z-ˆflÒyÓ˚ = 2.4 ~ÓÇ x– = 210, S = 50 •ˆÏ°ñ ÜÑ˛yã˛y ï˛Ìƒ !lî≈Î˚ Ü˛Ó˚–

§Ù§ƒy-23 ≠ ò%!ê˛ ¢•ˆÏÓ˚Ó˚ ˛õyÓ!°Ü˛ fl%ÒˆÏ°Ó˚ !¢«˛Ü˛ˆÏòÓ˚ ˆÓï˛l §¡õˆÏÜ≈˛ !l¡¨!°!áï˛ ï˛Ìƒ=!° ˆòGÎ˚y xyˆÏSÈ–

Minimum Q1 Median Q3 Maximum

City A 38400 44000 48300 50400 56300

City B 39600 46500 51200 55700 61800

(a) A ¢•ˆÏÓ˚Ó˚ ˆÓï˛l çlƒ ~Ü˛!ê˛ Ó: ≤’ê˛ xB˛l Ü˛Ó˚–

(b) ~Ü˛•z ˆ°á!ã˛e B ¢•ˆÏÓ˚Ó˚ ˆÓï˛ˆÏlÓ˚ çlƒ ~Ü˛!ê˛ Ó: ≤’ê˛ xB˛l Ü˛Ó˚–

(c) !l¡¨ Óy í˛zFã˛ï˛Ó˚ ˆÓï˛ˆÏlÓ˚ hflÏˆÏÓ˚ !Ü˛ Óí˛¸ ˛õyÌ≈Ü˛ƒ xyˆÏSÈ⁄ Óƒyáƒy Ü˛Ó˚–

≤ÃÜ˛Ó˚̂ ÏîÓ˚ §•à (Coefficient of Variation) ≠

!Ó!Ë˛ß¨ ˆí˛ê˛y ˆ§ˆÏê˛Ó˚ ˜Ó!ã˛eƒ ï%˛°ly Ü˛Ó˚yÓ˚ çlƒ xy˛õ!l §ÙÜ˛ !Óã%˛ƒ!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l– Îál ˆí˛ê˛y ˆ§ê˛=!°

~Ü˛•z ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ~Ü˛Ü˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚– ~ÓÇ àí˛¸ ≤ÃyÎ˚ ~Ü˛•z– !Ü˛v ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ~Ü˛Ü˛ !Ó!Ë˛ß¨ •ˆÏ° ~ÓÇ àí˛¸ !Ó!Ë˛ß¨

•ˆÏ° ≤ÃÜ˛Ó˚î §•à ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚–

~Ü˛!ê˛ ˆí˛ê˛y ˆ§ˆÏê˛Ó˚ ≤ÃÜ˛Ó˚ˆÏîÓ˚ §•à (C.V)ñ §ÙÜ˛ !Óã%˛ƒ!ï˛ˆÏÜ˛ àˆÏí˛¸Ó˚ ¢ï˛yÇ¢ !•§yˆÏÓ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚–

Population : CV = 
 
  

× 100

Sample : CV = 
s
x
 
 
  × 100

í˛zˆÏÕ‘áƒ ˆÎñ ≤ÃÜ˛Ó˚ˆÏîÓ˚ §•à ˆí˛ê˛yÓ˚ ˆí˛ê˛yÓ˚ àí˛¸ §yˆÏ˛õˆÏ«˛ !Óã%˛ƒ!ï˛ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚–
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í˛zòy•Ó˚î-13 ≠ l# Ï̂ã˛Ó˚ ̂ ê˛!Ó Ï̂° ~Ü˛!ê˛ Ê%̨ ê˛Ó° ò Ï̂°Ó˚ §ò§ƒ Ï̂òÓ˚ í z̨Fã˛ï˛y å•z!MÈ˛ Ï̂ï˛ä ~ÓÇ Gçl å˛õyí ẑ̨ Ï[˛ä ̂ òGÎ˚y xy Ï̂SÈ–

í˛zFã˛ï˛y G GçˆÏlÓ˚ ≤ÃÜ˛Ó˚ˆÏîÓ˚ §•à !lî≈Î˚ Ü˛Ó˚ñ ï˛yÓ˚˛õÓ˚ Ê˛°yÊ˛° ï%˛°ly Ü˛Ó˚–

Heights Weights

72 180

74 168

68 225

76 201

74 189

69 192

72 197

79 162

70 174

69 171

77 185

73 210

§Ùyôyl ≠ àí˛¸ í˛zFã˛ï˛y •° μ = 72.8 •z!MÈ˛ ÎyÓ˚ §ÙÜ˛ !Óã%˛ƒ!ï˛ σ ≈ 3.3 •z!MÈ˛– í˛zFã˛ï˛yÓ˚ çlƒ ≤ÃÜ˛Ó˚î §•à

(C.V) •° = 
 
  

× 100%

= 3.3
72.8

 × 100%

= 4.5%.
àí ¸̨ Gçl •° = μ ≈ 187.8 ˛õyí˛z[˛ñ ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ •° σ = 17.7 ˛õyí˛z[˛– GçˆÏlÓ˚ çlƒ ≤ÃÜ˛Ó˚ˆÏîÓ˚

§•à (CV)

C.V. Gçl = 
 
  

× 100%

= 
17.7
187.8  × 100%

= 9.4%
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Óƒyáƒy ≠ Gçl å9.4%ä í˛zFã˛ï˛yÓ˚ å4.5%ä ˆÌˆÏÜ˛ ˆÓ¢# ˛õ!Ó˚Óï≈˛l¢#°–

§Ù§ƒy-24 ≠ ò%!ê˛ ̂ í˛ê˛y ̂ §ˆÏê˛Ó˚ ≤Ã!ï˛!ê˛Ó˚ çlƒ ≤Ã!ï˛!ê˛Ó˚ çlƒ ≤ÃÜ˛Ó˚ˆÏîÓ˚ §•à !lî≈Î˚ Ü˛Ó˚&l ~ÓÇ Ê˛°yÊ˛° ï%˛°ly Ü˛Ó˚&l–

í˛y°y§ ~ÓÇ !lí˛z•zÎ˚Ü≈˛ !§!ê˛ˆÏï˛ ~!rê˛Δ ˆ°ˆÏË˛° xƒyÜ˛yí˛zrê˛ˆÏrê˛ˆÏòÓ˚ çlƒ lÙ%ly Óy!£Ï≈Ü˛ ˆÓï˛l å•yçyÓ˚

í˛°yˆÏÓ˚ä ï˛y!°Ü˛yË%˛_´ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ–

í˛y°y§ 41.6 50.0 49.5 38.7 39.9

45.8 44.7 47.8 40.5 44.3

!lí˛z •zÎ˚Ü≈˛ !§!ê˛ 4.5.6 41.5 57.6 55.1 59.3

59.0 50.6 47.2 42.3 51.0

~Ü˛!ê˛ ˛õÓ˚#«˛yÓ˚ §Ω˛yÓƒï˛y ÙˆÏí˛ˆÏ°Ó˚ çlƒ ~Ü˛!ê˛ !lˆÏò≈!¢Ü˛yÓ˚ ò%!ê˛ ˆÙÔ!°Ü˛ í˛z˛õyòyl Ó˚ˆÏÎ˚ˆÏSÈÈüüüÈlÙ%ly §%ˆÏÎyà (Sample

space) ~ÓÇ ≤Ã!ï˛!ê˛ ≤ÃyÌ!ÙÜ˛ Ê˛°yÊ˛ Ï̂°Ó˚ §Ω˛yÓƒï˛yÓ˚ !l Ï̂Î˚yà– xyÙÓ˚y Ó‡ í z̨òy•Ó˚̂ ÏîÓ˚ §¡ø%á# • Ï̂Î˚!SÈ– ̂ Îáy Ï̂l ≤ÃyÌ!ÙÜ˛

Ê˛°yÊ˛ˆÏ°Ó˚ §Çáƒy§)ã˛Ü˛ ÙyˆÏlÓ˚ ˛õ!Ó˚ÓˆÏï≈˛ ÷ô%Ùye =îàï˛ Óî≈ly !SÈ°– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ~Ü˛!ê˛ Ù%oyÓ˚ ò%!ê˛ ê˛§ Ü˛Ó˚ˆÏ°

Ê˛°yÊ˛°=!° HH HT TH TT ˆÎáyˆÏl Head G Tail ˛õí˛¸yÓ˚ §Ω˛yÓly– Î!ò Î!ò Ó!Ù Ó!Ù Ë˛yˆÏÓÓ˚ §Ω˛yÓƒ

˛õyŸª≈≤Ã!ï˛!e´Î˚yÓ˚ çlƒ ~Ü˛!ê˛ lï%˛l Ë˛ƒyÜ‰˛!§l xôƒÎ˚l (Study) Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓñ ≤Ã!ï˛!ê˛ !Ó£ÏˆÏÎ˚Ó˚ ≤Ã!ï˛!e´Î˚y •ˆÏÓñ

=Ó˚&ï˛Ó˚ (severe) ÙyV˛y!Ó˚ (moderate) Óy ̂ Ü˛yˆÏly Ó!Ù Ë˛yÓ ̂ l•z (no feelings of nausea) ~=!° Ù)°ï˛ñ =îàï˛

Ê˛°yÊ˛°ñ §Çáƒyàï˛ !òÜ˛!ê˛ ˆl•z– x!ôÜ˛yÇ¢ ˆ«˛ˆÏe ˆÜ˛yˆÏly ˛õÓ˚#«˛yÓ˚ Ê˛°yÊ˛° §Çáƒy§)ã˛Ü˛ Ùyl– í˛zòy•Ó˚î !•§yˆÏÓ Ó°y

ÎyÎ˚ÈüüüÈ~Ü˛!ê˛ ¢•ˆÏÓ˚ ̃ ò!lÜ˛ ã%˛!Ó˚Ó˚ §Çáƒyñ @˝Ã#‹øÜ˛y°#l ã˛yÜ˛!Ó˚ˆÏï˛ SÈyeˆÏòÓ˚ â^˝ê˛yÎ˚ Ùç%Ó˚# ~ÓÇ Ü˛ˆÏ°ˆÏçÓ˚ !lˆÏÎ˚yà ̨õÓ˚#«˛yÎ˚

ˆflÒyÓ˚– ~Ùl!Ü˛ ˛õ)Ó≈Óï≈˛# ˛õ!Ó˚!fli!ï˛ˆÏï˛ ˆÎáyˆÏl ≤ÃyÌ!ÙÜ˛ Ê˛°yÊ˛°=!° ÷ô%Ùye =îàï˛Ë˛yˆÏÓ Óî≈ly Ü˛Ó˚y •Î˚ñ ï˛ál

xy@˝Ã• !Ü˛S%È xl%Ó˚*ˆÏ˛õ §Çáƒyàï˛ !òÜ˛=ˆÏ°yÓ˚ G˛õÓ˚ ˆÜ˛w#Ë)˛ï˛ •Î˚–

~ Ï̂° Ï̂Ù Ï̂°y ã˛°Ó˚y!¢ (Random Variables) ≠

~Ü˛!ê˛ Random ã˛°Ó˚y!¢ ‘X’ ̂ Ü˛yˆÏly ̨ õÓ˚#«˛yÓ˚ ≤Ã!ï˛!ê˛ Ê˛°yÊ˛ˆÏ°Ó˚ §ˆÏD ~Ü˛!ê˛ §Çáƒy§)ã˛Ü˛ Ùyl Î%_´ Ü˛ˆÏÓ˚– ày!î!ï˛Ü˛

Ë˛y£ÏyÎ˚ xyÙÓ˚y Ó!° ˆÎ ~Ü˛!ê˛ Random variable •° ~Ü˛!ê˛ lÙ%ly ˆflõˆÏ§Ó˚ í˛z˛õÓ˚ §ÇK˛y!Î˚ï˛ ~Ü˛!ê˛ ÓyhflÏÓ §¡øï˛

xˆÏ˛õ«˛Ü˛ (function), Random ¢∑!ê˛ ÓƒÓ•yˆÏÓ˚Ó˚ ÙyôƒˆÏÙ ˆÓyV˛yˆÏly •Î˚ ˆÎñ xyˆÏà ˆÌˆÏÜ˛ xyÙÓ˚y ~Ü˛!ê˛ ˛õÓ˚#«˛yÓ˚

Ê˛°yÊ˛° Óy ‘X’ §¡õ!Ü≈˛ï˛ Ùyl çy!lly–

í˛zòy•Ó˚î-1 ≠ ‘X’ ˆÜ˛ ~Ü˛!ê˛ Ù%oyÓ˚ !ï˛lÓyÓ˚ ê˛ˆÏ§ ≤ÃyÆ Head-~Ó˚ §Çáƒy !•§yˆÏÓ !ÓˆÏÓã˛ly Ü˛Ó˚&l– ‘X’ ~Ó˚

§Çáƒy§)ã˛Ü˛Ùyl ~ÓÇ §Ç!Ÿ’‹T ≤ÃyÌ!ÙÜ˛ Ê˛°yÊ˛ˆÏ°Ó˚ ï˛y!°Ü˛y ˜ï˛Ó˚# Ü˛Ó˚&l–

§Ùyôyl ≠ ≤ÃÌÙ X •° ~Ü˛!ê˛ ã˛°Ü˛– ˆÎˆÏ•ï%˛ ~Ü˛!ê˛ Ù%oyÓ˚ !ï˛lÓyÓ˚ ê˛ˆÏ§ Head ˛õyGÎ˚yÓ˚ §Çáƒy •ˆÏï˛ ˛˛õyˆÏÓ˚ñ

1, 2 Óy 3–

!mï˛#Î˚ï˛ñ ~•z ã˛°!ê˛ˆÏÜ˛ Random Ó°yÓ˚ Ü˛yÓ˚î !•§yˆÏÓ Ó°y ÎyÎ˚ ˆÎ ˆÜ˛yˆÏly âê˛lyÎ˚ !Ü˛ âê˛ˆÏÓ ï˛yÓ˚ Ùyl

!l!Ÿã˛ï˛Ó˚*ˆÏ˛õ Ó°y ÎyÎ˚ lyñ Î!òG ≤ÃyÌ!ÙÜ˛ Ê˛°yÊ˛° ~ÓÇ ‘X’ ~Ó˚ §Ç!Ÿ’‹T Ùyl=!°Ó˚ ~Ü˛!ê˛ ï˛y!°ï˛y ̃ ï˛Ó˚#

Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚–
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Outcome Value of ‘X’

H H H 3

H H T 2

H T H 2

H T T 1

T H H 2

T H T 1

T T H 1

T T T 0

~áyˆÏl ˆòáy òÓ˚Ü˛yÓ˚ ˆÎñ ≤Ã!ï˛!ê˛ ≤ÃyÌ!ÙÜ˛ Ê˛°yÊ˛ˆÏ°Ó˚ çlƒ ÷ô%Ùye ~Ü˛!ê˛ Ùyl xyˆÏSÈ– ï˛ˆÏÓñ Ü˛ˆÏÎ˚Ü˛!ê˛ ≤ÃyÌ!ÙÜ˛

Ê˛°yÊ˛° ~Ü˛•z Ùyl !òˆÏï˛ ˛õyˆÏÓ˚–

~•z í˛zòy•Ó˚î ˆÌˆÏÜ˛ xyÙÓ˚y Ü˛ˆÏÎ˚Ü˛!ê˛ §yôyÓ˚î âê˛ly çylˆÏï˛ ˛õy!Ó˚ÈüüüÈ

(i) ‘X’ ~Ó˚ fl∫ï˛sf ÙyˆÏlÓ˚ §yˆÏÌ §¡õ!Ü≈˛ï˛ âê˛ly=!° ˆÓÙylyl–

(ii) ~•z âê˛ly=!°Ó˚ §yÙ!@˝ÃÜ˛ xÓfliy •° lÙ%ly ˆflõ§–

xyò¢≈àï˛Ë˛yˆÏÓñ Random variable ‘X’ ~Ó˚ Ùyl §Ó˚y§!Ó˚ Random variable ~Ó˚ Óî≈ly ˆÌˆÏÜ˛ ˛õyGÎ˚y

ÎyÎ˚– lÙ%ly ̂ flõ Ï̂§Ó˚ ï˛y!°Ü˛yÜ˛Ó˚î Ü˛ Ï̂Ó˚– ï˛ Ï̂Óñ ~•z Ùyl=!°Ó˚ § Ï̂D §Ω˛yÓly Î%_´ Ü˛Ó˚̂ Ï°ñ x Ï̂lÜ˛ Ï̂«˛ Ï̂e lÙ%ly ̂ flõ§ Ï̂Ü˛

!ã˛!•´ï˛ Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚–

§Ù§ƒy-1 ≠ l#ˆÏã˛Ó˚ =!°Ó˚ ÙˆÏôƒ ˆÜ˛yl=!° !Ó!FSÈß¨ (Descrete) !lÓ˚!Ó!FSÈß¨ (Contineous) Random Dariable

!ã˛!•´ï˛ Ü˛Ó˚&l–

(a) xyê˛°yrê˛y ˆÌˆÏÜ˛ °[˛l àyÙ# Êœ˛y•zˆÏê˛ ÊÑ˛yÜ˛ xy§ˆÏlÓ˚ §Çáƒy

(b) ˆï˛yÙyÓ˚ ¢•ˆÏÓ˚ Óy!£Ï≈Ü˛ !l¡¨ï˛y˛õÙyey

(c) °§‰ ~ˆÏOˆÏ°ˆÏ§ Óy!£Ï≈Ü˛ §Ó≈y!ôÜ˛ GˆÏçyl àƒyˆÏ§Ó˚ ˛õ!Ó˚Ùyî

(d) ÓyÌÓ˚&ˆÏÙ Ü˛° !ë˛Ü˛ Ü˛Ó˚yÓ˚ çlƒ ≤’y¡∫yˆÏÓ˚Ó˚ ˆÎ §ÙÎ˚ °yˆÏà

(e) xyç Ü˛ƒy¡õyˆÏ§ x˜ÏÓô ày!í˛¸ ˛õy!Ü≈˛Ç çlƒ !ê˛!Ü˛ˆÏê˛Ó˚ §Çáƒy–

§Ù§ƒy-2 ≠ ~Ü˛çl !¢÷ ÙˆÏly!ÓK˛yl# !Ü˛Ë˛yˆÏÓ !ï˛l !¢÷Ó˚ xôƒÎ˚í˛¸ ˆày¤˛# ˜ï˛Ó˚# Ü˛Ó˚ˆÏÓñ ˆ§ê˛y çylˆÏï˛ xy@˝Ã•#–

~Ü˛!ê˛ ò Ï̂°Ó˚ çlƒ xƒylñ ÓyÓ≈ ~ÓÇ Ü˛ƒyÓ˚° ≤Ã Ï̂ï˛ƒÜ˛ Ï̂Ü˛ !çK˛y§y Ü˛Ó˚y •Î˚ xlƒ ò%ç Ï̂lÓ˚ Ù Ï̂ôƒ Ü˛y Ï̂Ü˛ §Ó Ï̂ã˛ Ï̂Î˚

ˆÓ¢# ˛õSÈ® Ü˛ˆÏÓ˚–

åÜ˛ä Ê˛°yÊ˛ˆÏ°Ó˚ ~Ü˛!ê˛ ï˛y!°Ü˛y ˜ï˛Ó˚# Ü˛Ó˚&l å!ï˛l çlˆÏÜ˛ ˆÓyV˛yˆÏï˛ A, B, C, ÓƒÓ•yÓ˚ Ü˛Ó˚&l–

åáä Îï˛ÓyÓ˚ Ü˛ƒyÓ˚°ˆÏÜ˛ ˆÓˆÏSÈ ˆlGÎ˚y •ˆÏÎ˚ˆÏSÈ ˆ§•z §Çáƒy ‘X’ ôÓ˚y ˆ•yÜ˛ñ ‘X’~Ó˚ Ùyl ï˛y!°Ü˛yË%˛hflÏ Ü˛Ó˚&l–

Ó˚ƒy[˛Ù Ë˛ƒy!Ó˚ˆÏÎ˚ˆÏÓˆÏ°Ó˚ §Ω˛yÓly !Óï˛Ó˚î (Probability Distribution of a Random Variable) ≠

~Ü˛!ê˛ !Ó!FSÈß¨ Ó˚ƒy[˛Ù ˆË˛!Ó˚ˆÏÎ˚Ó° XüÈ~Ó˚ §Ω˛yÓly !Óï˛Ó˚î Óy §Ω˛yÓly !Óï˛Ó˚î •° XüÈ~Ó˚ fl∫ï˛sf §Çáƒy§)ã˛Ü˛ ÙyˆÏlÓ˚

ï˛y!°Ü˛y ~ÓÇ ï˛yˆÏòÓ˚ §¡õ!Ü≈˛ï˛ §Ω˛yÓƒï˛y–
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í˛zòy•Ó˚î-2 ≠ Î!ò XüÈ~Ü˛!ê˛ §!ë˛Ü˛ Ù%oyÓ˚ !ï˛l!ê˛ ê˛ˆÏ§ ≤ÃyÆ HeadüÈ~Ó˚ §Çáƒy •Î˚ ï˛y•ˆÏ° XüÈ~Ó˚ §Ω˛yÓly Ó^˝ê˛l

!lî≈Î˚ Ü˛Ó˚&l–

§Ùyôyl ≠ xyÙÓ˚y XüÈ~Ó˚ xyê˛!ê˛ ≤ÃyÌ!ÙÜ˛ Ê˛°yÊ˛° ~ÓÇ §Ç!Ÿ’‹T Ùyl çy!lñ XüÈ~Ó˚ fl∫ï˛sf Ùyl •° 0, 1, 2 ~ÓÇ 3–

xyÙÓ˚y ~ál ï˛yˆÏòÓ˚ §Ω˛yÓly àîly Ü˛!Ó˚–

§!ê˛Ü˛ Ù%oyÓ˚ xyê˛!ê˛ ≤ÃyÌ!ÙÜ˛ Ê˛°yÊ˛°ñ §Ùyl §Ω˛yÓly Î%_´ (Equally likely) §%ï˛Ó˚yÇ ≤Ã!ï˛!ê˛Ó˚ ~Ü˛•z §Ω˛yÓly

xyˆÏSÈ– [X = 0] ~Ó˚ Ê˛°yÊ˛° T T T ï˛y•z ~Ó˚ §Ω˛yÓly ~Ü˛•zË˛yˆÏÓ [X = 1], [X = 2] ~ÓÇ [X = 3] ~•z

Ê˛°yÊ˛°=!° §Ç@˝Ã• Ü˛ˆÏÓ˚ xyÙÓ˚y ï˛y!°Ü˛yË%˛_´ Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚–

Value of ‘X’ Probability

0 1
8

1 3
8

2 3
8

3 1
8

Total– 1

§yôyÓ˚î xyˆÏ°yã˛lyÓ˚ çlƒ xyÙÓ˚y ~Ü˛!ê˛ Ó˚ƒy[˛Ù ˆË˛!Ó˚ˆÏÎ˚ˆÏÓˆÏ°Ó˚ fl∫ï˛sf Ùyl ≤ÃÜ˛y¢ Ü˛Ó˚yÓ˚ çlƒ X1, X2, X3... •zï˛ƒy!ò

ÓƒÓ•yÓ˚ Ü˛Ó˚Ó– ~Ü˛!ê˛ !l!ò≈‹T Ùyl âê˛yÓ˚ §Ω˛yÓly f(x1) ôyÓ˚y ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚– Î!ò X ~Ó˚ K!ê˛ §Ω˛yÓƒ Ùyl ÌyˆÏÜ˛ñ

ÎyˆÏòÓ˚ xl%Ó˚*˛õ §Ω˛yÓly •° f(x1), f(x2)...f(xk) ï˛ˆÏÓñ X-~Ó˚ §Ω˛yÓly !Óï˛Ó˚îñ í˛z˛õ!Ó˚í˛z_´ ï˛y!°Ü˛yÓ˚ ÙyôƒˆÏÙ

ˆòáyˆÏly ˆÎˆÏï˛ ˛õyˆÏÓ˚– ˆÎˆÏ•ï%˛ f(x1) myÓ˚y §Ω˛yÓlyˆÏÜ˛ ˆÓyV˛yˆÏly •Î˚– ï˛y•z ~Ó˚ Ùyl 0 ~ÓÇ 1 ~Ó˚ ÙˆÏôƒ ÌyÜ˛ˆÏÓ–

~SÈyí ¸̨y §Ó Ùyl=!° ˆÎyà Ü˛Ó˚ˆÏ° 1 ˛õyGÎ˚y ÎyˆÏÓ–

From of a Discrete Probability Distribution

Value of ‘X’ Probability f(x)

x1 f(x1)

x2 f(x2)

1 1

1 1

xk f(xk)

Total 1

N.B. : ~Ü˛!ê˛ !Ó!FSÈß¨ Ó˚ƒy[˛Ù ã˛°ˆÏÜ˛ §Ω˛yÓly Ó^˝ê˛l ~Ü˛!ê˛ xˆÏ˛õ«˛ˆÏÜ˛Ó˚ §y•yˆÏÎƒ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚–

f(x1) = P[x = xi]
(i) 0 ≤ f(xi) ≤ 1 for each values of xi of X

(ii)
k

i 1
 f(xi) = 1
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o‹TÓƒ ≠ ~Ü˛!ê˛ xyˆÏ˛õ!«˛Ü˛ !Ê ˛ˆÏÜ˛yˆÏÎ˚!™ Ó^˝ê˛l ~ÓÇ §Ω˛yÓly Ó^˝ê˛ˆÏlÓ˚ ÙˆÏôƒ ˆÎ ˛õyÌ≈Ü˛ƒ ï˛yÓ˚ =Ó˚&c ˆÓyV˛y òÓ˚Ü˛yÓ˚–

xyˆÏ˛õ!«˛Ü˛ ˛õ!Ó˚§Çáƒy Ó^˝ê˛l •° lÙ%ly !Ë˛!_Ü˛ ~ÓÇ ˆ§!ê˛ !Ó!Ë˛ß¨ lÙ%lyÓ˚ ˆ«˛ˆÏe !Ó!Ë˛ß¨ Ó˚Ü˛Ù •ˆÏÎ˚ ÌyˆÏÜ˛–

xlƒ!ò Ï̂Ü˛ñ §Ω˛yÓly Ó ˝̂ê˛lñ ̨õ˛õ%̂ Ï°¢ Ï̂lÓ˚ í z̨̨ õÓ˚ !Ë˛!_ Ü˛ Ï̂Ó˚ ï˛y•z ~!ê˛ fliyÎ˚#– ~!ê˛ ~Ü˛!ê˛ ï˛_¥Ù)°Ü˛ Îy çl§ÇáƒyÓ˚

˜Ó!ã˛eƒ Óî≈ly Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛ ÙˆÏí˛° !•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚– XÈüÈ~Ó˚ §Ω˛yÓly Ó^˝ê˛l XüÈ~Ó˚ ˛õ!Ó˚ˆÏ≤Ã!«˛ˆÏï˛

§ÇK˛y!Î˚ï˛ âê˛ly=!°Ó˚ §Ω˛yÓly àîly Ü˛Ó˚ˆÏï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

§Ù§ƒy-3 ≠ ò%!ê˛ Óí˛¸ ≤ÃÜ˛ˆÏ“Ó˚ çlƒñ Ü˛!ë˛l §ÙÎ˚§#Ùy ˆòGÎ˚y •ˆÏÎ˚ˆÏSÈ– Ü˛yç!ê˛ˆÏï˛ §y•yÎƒ Ü˛Ó˚yÓ˚ çlƒ 5 çˆÏlÓ˚ ÙˆÏô

ˆÌˆÏÜ˛ 2 çlˆÏÜ˛ ˆÓˆÏSÈ !lˆÏï˛ •ˆÏÓ– ï˛yˆÏòÓ˚ ÎÌye´ˆÏÙ 1, 2, 4, 2 ~ÓÇ 1 ÓSÈˆÏÓ˚Ó˚ x!Ë˛K˛ï˛y xyˆÏSÈ– ˆÎˆÏ•ï%˛

ï˛yˆÏòÓ˚ ˆÓ˚Ê˛yˆÏÓ˚™=!° e´ˆÏÙ ~Ü˛•z Ó˚Ü˛ˆÏÙÓ˚ xy˛õ!l ~•z ò%•z Ü˛Ù≈#ˆÏÜ˛ Ó˚ƒy[˛ÙË˛yˆÏÓ ˆÓˆÏSÈ !lˆÏï˛ •ˆÏÓ– ôÓ˚y

ÎyÜ˛ñ X •° ï˛yˆÏòÓ˚ x!Ë˛K˛ï˛yÓ˚ ˆÎyàÊ˛°– XüÈ~Ó˚ §Ω˛yÓly Ó^˝ê˛l !lî≈Î˚ Ü˛Ó˚&l–

7.17 §Ω˛yÓly Ó^˝ê˛ˆÏlÓ˚ ≤Ãï˛ƒy¢y åàí˛¸ä ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ (Expectation (mean) and

Standard Durtion of a Probability Distribution)

The mean of X or population

E(x) = μ
= Σ(Valie × Probability) = Σxif(xi)

Here the sum extends over al the district values xi of x

~Ü˛!ê˛ §Ω˛yÓly Ó^˝ê˛ˆÏlÓ˚ àí˛¸ˆÏÜ˛ X-ã˛°ˆÏÜ˛Ó˚ ˛õ˛õ%ˆÏ°¢l àí˛¸G Ó°y •Î˚– ˆÎ!ê˛ˆÏÜ˛ @˝Ã#Ü˛ ¢∑ ‘μ’ myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •Î˚–

Ó˚ƒy[˛Ù ã˛°Ü˛ X ~Ó˚ àí˛¸ˆÏÜ˛ ~Ó˚ ≤Ãï˛ƒy!¢ï˛ Ùyl (Expected value)G Ó°y •Î˚ñ ÎyˆÏÜ˛ E(X) myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •Î˚–

§%ï˛Ó˚yÇ àí˛¸ μ ~ÓÇ ≤Ãï˛ƒy!¢ï˛ Ùyl E(X) •° ~Ü˛•z ˛õ!Ó˚Ùyî ~ÓÇ ~Ü˛!ê˛ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ çyÎ˚àyÎ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y ÎyÎ˚–

í˛zòy•Ó˚î-3 ≠ l#ˆÏã˛Ó˚ Ó˚y!¢ ï˛ˆÏÌƒÓ˚ çlƒ àí˛¸ !lî≈Î˚ Ü˛Ó˚– ôÓ˚y ÎyÜ˛ ~Ü˛!ê˛ (die)ñ 20 ÓyÓ˚ ê˛§ Ü˛Ó˚y •° ~ÓÇ !l¡¨!°!áï˛

Ê˛°yÊ˛° ˛õyGÎ˚y ˆà°–

4, 3, 4, 2, 5, 1, 6, 6, 5, 2

2, 6, 5, 4, 6, 2, 1, 6, 2, 4

§Ùyôyl ≠ xyÙÓ˚y çy!l lÙ%ly àí˛¸ (x–) = Σ åÙyl × ˛õ!Ó˚§Çáƒyä 20!ê˛ ê˛§‰ Ü˛ˆÏÓ˚ ÌyÙyÓ˚ ˛õ!Ó˚ÓˆÏï≈˛ Î!ò ~Ü˛!ê˛ SÈE˛yÓ˚

á%Ó ˆÓ¢# §ÇáƒÜ˛ ê˛§‰ Ü˛“ly Ü˛!Ó˚ñ xyˆÏ˛õ!«˛Ü˛ ˛õ!Ó˚§Çáƒy (Relative freqeuency), §Ω˛yÓƒï˛y

(Probability)üÈÓ˚ Ü˛ySÈyÜ˛y!SÈ ÎyˆÏÓñ ÎyÓ˚ ≤Ã!ï˛ ~Ü˛!ê˛ lƒyÎƒ SÈE˛y (die) ~Ó˚ çlƒñ ï˛yÓ˚̨ õÓ˚ ~Ü˛!ê˛ lƒyÎƒ

SÈE˛yÓ˚ åx§Çáƒä ê˛ˆÏ§Ó˚ àí˛¸ àîly Ü˛Ó˚y í˛z!ã˛ï˛–

≤ÃÌˆÏÙ xyÙÓ˚y ≤Ã!ï˛!ê˛ !Ó®%Ó˚ xyˆÏ˛õ!«˛Ü˛ !Ê ˛ˆÏÜ˛yˆÏÎ˚!™ àîly Ü˛Ó˚Óñ ï˛yÓ˚˛õÓ˚ xyˆÏ˛õ!«˛Ü˛ !Ê ˛ˆÏÜ˛yˆÏÎ˚!™ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚

àí˛¸ àîly Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚–

x– = 1 ×  2
30  + 2 ×  5

20  + 3 ×  1
20  + 4 ×  4

20  + 5 ×  3
20  +  6 ×  5

20  = 3.8

o‹TÓƒ ≠ §Ω˛yÓƒï˛yÓ˚ xˆÏlÜ˛ ôyÓ˚îyÓ˚ ÙˆÏï˛y àí˛¸ Óy ≤Ãï˛ƒy¢yÓ˚ ôyÓ˚îy!ê˛ ç%Î˚y ˆá°yÓ˚ ã˛ã≈˛y ˆÌˆÏÜ˛ í˛zq(ï˛ •ˆÏÎ˚ˆÏSÈ– ôÓ˚y ÎyÜ˛

X, •° Ë˛yˆÏàƒÓ˚ ˆá°yÓ˚ ê˛yÜ˛y ˆçï˛yÓ˚ §%ˆÏÎyàñ åˆÎÙlñ ç%ç% (Poker), Óy Ó˚yçƒ °ê˛yÓ˚#ˆÏï˛ ÚÚ≤Ãï˛ƒy!¢ï˛°yË˛
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(Expected gain)ÛÛñ ÚÚàí˛¸ °yË˛ (Mean gain)ÛÛÈüÈ~Ó˚ ˆÌˆÏÜ˛ ˆÓ¢# @˝Ã•îˆÏÎyàƒ– ˛õ!Ó˚§ÇáƒyˆÏlÓ˚ ˆ«˛ˆÏe àí˛¸

~ÓÇ ≤Ãï˛ƒy!¢ï˛ °yË˛ í˛zË˛ˆÏÎ˚•z Óƒy˛õÜ˛ ÓƒÓ•*ï˛ •Î˚–

≤Ãï˛ƒy!¢ï˛ ÙyˆÏlÓ˚ ÚÚôyÓ˚îy!ê˛ §Ω˛yÓlyÓ˚ !ÓhflÏyˆÏÓ˚Ó˚ §Çáƒy§)ã˛Ü˛ Ùyl åˆÎÙl §ÙÜ˛ !Óã%˛ƒ!ï˛ !òˆÏÜ˛ !lˆÏÎ˚ ÎyÎ˚ä–

ˆÎˆÏ•ï%˛ àí˛¸ μ •° xüÈ~Ó˚ Ó^˝ê˛ˆÏlÓ˚ ˆÜ˛w xyÙÓ˚y xüÈ~Ó˚ ˛õ!Ó˚Óï≈˛l (x – μ) !Óã%˛ƒ!ï˛Ó˚ ÙyôƒˆÏÙ ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏï˛

˛õy!Ó˚ñ xyÙÓ˚y xüÈ~Ó˚ ˆË˛òÙyl (Variance) ˆÜ˛ (x – μ)
2
üÈ~Ó˚ ≤Ãï˛ƒy!¢ï˛ Ùyl !•§yˆÏÓ §ÇK˛y!Î˚ï˛ Ü˛Ó˚ˆÏï˛

˛õy!Ó˚– ~•z ≤Ãï˛ƒy!¢ï˛ Ùyl !•§yÓ Ü˛Ó˚yÓ˚ çlƒñ xyÙÓ˚y !l¡¨Ó!î≈ï˛ SÈÜ˛ ˜ï˛Ó˚# Ü˛!Ó˚–

(x – μμμμμ)
2
 Takes Value With probability

(x1 – μ)
2

f(x1)

(x2 – μ)2 f(x2)

⏐ ⏐
(xk – μ)

2
f(xk)

(xi – μ)
2
 ~Ó˚ ≤Ãï˛ƒy!¢ï˛ Ùyl !lî≈Î˚ Ü˛Ó˚yÓ˚ çlƒñ (xi – μ)

2
 ≤Ã!ï˛!ê˛ ÙylˆÏÜ˛ §Ω˛yÓly f(xi) !òˆÏÎ˚ =î Ü˛Ó˚ˆÏï˛ •ˆÏÓñ~ÓÇ

=îÊ˛° =!°ˆÏÜ˛ ˆÎyà Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

Variabce of X =  Σ(Duration)2 × Probability

  =  Σ(xi – μ)
2
 × f(xi)

X-~Ó˚ ˆË˛òÙylˆÏÜ˛ Var(x) !òˆÏÎ˚ !ã˛!•´ï˛ Ü˛Ó˚y •Î˚– ÎyˆÏÜ˛ σ2
 !òˆÏÎ˚G !ã˛!•´ï˛ Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚– X-~Ó˚ §ÙÜ˛ !Óã%˛ƒ!ï˛

(Standard Duration) •° Var(x) ôlydÜ˛ñ Óà≈Ù)° ˆÎ!ê˛ˆÏÜ˛ Sd(x) Óy σ myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •Î˚–

X-~Ó˚~•z ˆË˛òÙylˆÏÜ˛ çl§Çáƒy ˆË˛òÙyl ~Ó˚ σ çl§Çáƒy §ÙÜ˛ !Óã%˛ƒ!ï˛G Ó°y •Î˚–

Variance and Standard Duration of X

σ2 = Var(x) = Σ(xi – μ)2 f(xi)

σ = Sd(x) = ±  Var x

í˛zòy•Ó˚î-4 ≠ l#ˆÏã˛Ó˚ ï˛y!°Ü˛y ˆÌˆÏÜ˛ XüÈ~Ó˚ åˆË˛òÙylä ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚–

x f(x)

0 0.1

1 0.2

2 0.4

3 0.2

4 0.1

§Ùyôyl ≠  ≤ÃÌˆÏÙ xyÙÓ˚y àí˛¸ μñ !Óã%˛ƒ!ï˛ (x – μ), (x – μ)
2
 ~ÓÇ §Ó≈ˆÏ¢£Ï (x – μ)

2
 × f(xi) àîly Ü˛Ó˚Ó–
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x f(x) xf(x) (x – μμμμμ) (x – μμμμμ)2 (x – μμμμμ)2f(x)

0 0.1 0 –2 4 0.4
1 0.2 0.2 –1 1 0.2
2 0.4 0.8 0 0 0
3 0.2 0.6 1 1 0.2
4 0.1 0.4 2 4 0.4

Total 1.0 2.0 = μ 1.2 = σ2

Var(x) = σ2
 = 1.2

Sd(x) = σ – √1.2 = 1.095

§Ù§ƒy-4 ≠ l#ˆÏã˛Ó˚ §Ω˛xÓly !Óï˛Ó˚î ˆÎ!ê˛ ≤ÃyÎ˚ ≤Ã!ï˛!òl GˆÏÎ˚Ó §y•zê˛ ˆòáyÓ˚ §ˆÏD Î%_´ÈüüüÈ

E(x), σ2,  ~ÓÇ σ !lî≈Î˚ Ü˛Ó˚&l–

x f(x)

1 0.1
2 0.2
3 0.3

4 0.4

7.18 ÓyÓ˚ˆÏîÔ!°Ó˚ ê˛ΔyÎ˚y° (Bernouli Trial)

˛≤ÃyÎ˚¢•z ~Ü˛!ê˛ ˛õÓ˚#«˛y ÷ô%Ùye ò%!ê˛ Ê˛°yÊ˛° •ˆÏï˛ ˛õyˆÏÓ˚– ~•z §ÙhflÏ ˛õ!Ó˚!fli!ï˛ˆÏï˛ñ Ê˛°yÊ˛ˆÏ°Ó˚ §%ˆÏÎyˆÏàÓ˚ ˛õ!Ó˚Óï≈˛ˆÏlÓ˚

çlƒ ~Ü˛!ê˛ §yôyÓ˚î §Ω˛yÓly ÙˆÏí˛° ˜ï˛Ó˚# Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ~ˆÏ«˛ˆÏe çl§ÇáƒyÓ˚ xl%˛õyï˛ çylyÓ˚ òÓ˚Ü˛yÓ˚ ˆl•z–

˛õ!Ó˚ÓˆÏï≈˛ §Ω˛yÓly !Óï˛Ó˚îñ ~Ü˛!ê˛ ˛õƒyÓ˚y!Ùê˛yÓ˚ !•§yˆÏÓ ~•z xçyly çl§Çáƒy xl%˛õyï˛ˆÏÜ˛ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏÓ– ˆÎáyˆÏl

çl§Çáƒy (Population) í˛z˛õyòyl=!° !môy !ÓË˛_´ñ ˆ§Ó˚*˛õ lÙ%ly ˛õ!Ó˚!fli!ï˛ ç#ÓˆÏlÓ˚ Ó‡ˆÏ«˛ˆÏe ˆòáy ÎyÎ˚Èüüü

ï˛yÓ˚ Ü˛ï˛Ü˛=!° í˛zòy•Ó˚î •°ÈüüüÈ

 ˆË˛yê˛yÓ˚ˆÏòÓ˚ ~Ü˛!ê˛ lÙ%lyÓ˚ G˛õÓ˚ §Ù#«˛y ã˛y!°ˆÏÎ˚ °«˛ Ü˛Ó˚&lñ ˆÎ ï˛yˆÏòÓ˚ ÙˆÏôƒ Ü˛ï˛çl Ü˛°ƒyîÙ)°Ü˛ Ü˛yˆÏçÓ˚ çlƒ

§Ó˚Ü˛yÓ˚# áÓ˚ˆÏã˛Ó˚ Ó,!k˛ˆÏÜ˛ ˛õSÈ® Ü˛ˆÏÓ˚–

 Ü˛ˆÏÎ˚Ü˛!ê˛ !¢÷ çß√ §Çe´yhs˝ âê˛ly !ÓˆÏÓã˛ly Ü˛ˆÏÓ˚ ˆòá%lñ Ü˛ï˛Ü˛=!° !§çy!Ó˚Î˚yl ˆÜ˛§–

 Ü˛ˆÏÎ˚Ü˛!ê˛ !Ó£ÏˆÏÎ˚Ó˚ í˛zÍ˛õyòl ï˛Ìƒ ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ˆòá%l Ü˛ï˛Ü˛=!° «˛!ï˛@˝ÃhflÏ oÓƒ xyˆÏSÈ–

çl§Çáƒy (Population) ~Ü˛!ê˛ ~Ü˛Ü˛ í˛z˛õyòyl !lÓ≈yã˛l Ü˛Ó˚yˆÏÜ˛ ålÙ%lyä ˛õÓ˚#«˛yÓ˚ ~Ü˛!ê˛ ê˛ΔyÎ˚y° !•§yˆÏÓ Ü˛“ly

Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ÎyˆÏï˛ ≤Ã!ï˛!ê˛ ê˛ΔyÎ˚y° ò%!ê˛ §Ω˛yÓƒ Ê˛°yÊ˛ˆÏ°Ó˚ ~Ü˛!ê˛ •ˆÏï˛ ˛õyˆÏÓ˚– xyÙyˆÏòÓ˚ ≤Ãôyl °«˛ƒ •°ñ ÓyÓ˚ ÓyÓ˚

ê˛ΔyÎ˚yˆÏ°Ó˚ ÙyôƒˆÏÙ ~Ü˛!ê˛ !ÓË˛yà Ê˛°yÊ˛ˆÏ°Ó˚ §ÇáƒyÓ˚ çlƒ ~Ü˛!ê˛ §Ω˛yÓly ÙˆÏí˛° (Probability Model) ̃ ï˛Ó˚# Ü˛Ó˚y–

≤ÃˆÏï˛ƒÜ˛ ˛õ%lÓ˚yÓ,!_ (Repeat) ˆÜ˛ ~Ü˛ê˛y §•ç lyÙ ˆòGÎ˚y •Î˚– ~SÈyí˛¸y ò%!ê˛ §Ω˛yÓƒ Ê˛°yÊ˛°ˆÏÜ˛ ò%!ê˛ !ÓˆÏ¢£Ï lyˆÏÙ

!ã˛!•´ï˛ Ü˛Ó˚y •Î˚– §yÊ˛°ƒ (S) ~ÓÇ ÓƒÌ≈ï˛y (F) ~•z lyˆÏÙÓ˚ ÙyôƒˆÏÙ ÓyhflÏÓ ç#ÓˆÏlÓ˚ ˆÜ˛yˆÏly §yÊ˛°ƒ Óy ÓƒÌ≈ï˛yˆÏÜ˛

ˆÓyV˛y Ï̂ly •Î˚ lyñ ÓÓ˚Ç ~Ü˛!ê˛ !l!ò≈‹T ê Δ̨yÎ˚y Ï̂°Ó˚ ò%!ê˛ §Ω˛yÓly Ï̂Ü˛•z ̂ ÓyV˛yly •Î˚– ̂ Ü˛y Ï̂ly xôƒÎ˚̂ ÏlÓ˚ ≤ÃyÌ!ÙÜ˛ í ẑ̨ Ïj¢ƒÙ)°Ü˛
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Ê˛°yÊ˛°ˆÏÜ˛ §yÊ˛°ƒ !•§yˆÏÓ !ã˛!•´ï˛ Ü˛Ó˚y •Î˚ å~!ê˛ ~Ü˛!ê˛ !Ó˛õÎ≈Î˚Ù)°Ü˛ âê˛ly •ˆÏ°Gä ï˛ySÈyí˛¸yG ê˛ΔyÎ˚yˆÏ°Ó˚ ˆ«˛ˆÏe ¢ï≈˛

xyˆÏÓ˚yˆÏ˛õÓ˚ ≤ÃˆÏÎ˚xçlñ ÎyˆÏï˛ xyÙÓ˚y í˛zj#‹T §Ω˛yÓly !Óï˛Ó˚ˆÏîÓ˚ °ˆÏ«˛ƒ ˆ˛õÑÔSÈˆÏï˛ ˛õy!Ó˚– ˛õ%lÓ˚yÓ,!_Ù)°Ü˛ ê˛ΔyÎ˚y° ~•z

§ÙhflÏ ¢ï≈˛ ˆÙˆÏl ã˛ˆÏ°– ï˛yˆÏÜ˛ Ó°y •Î˚ ÓyˆÏî≈Ô!°Ó˚ ê˛ΔyÎ˚y°– §%•z§ à!îï˛!Óò Jacob Bernoulli Ó˚ lyÙ xl%§yˆÏÓ˚ ~•z

lyÙ ˆòGÎ˚y •Î˚–

§Ω˛Óï˛ñ Óy Ï̂î≈Ô!° ê Δ̨yÎ˚y Ï̂°Ó˚ §Ó Ï̂ã˛ Ï̂Î˚ §•ç í z̨òy•Ó˚î •°ÈüüüÈ~Ü˛!ê˛ Ù%oy S%ÈÑ̂ Ïí ¸̨ ̂ Ê˛°yÓ˚ àï˛yl%à!ï˛Ü˛ Ù Ï̂í˛°ñ ̂ Îáy Ï̂l

Ê˛°yÊ˛° Head ˆÜ˛ (‘S) ~ÓÇ Tail ˆÜ˛ (F) ÓˆÏ° !ã˛!•´ï˛ Ü˛Ó˚y •Î˚– ~Ü˛!ê˛ §!ë˛Ü˛ Ù%oyÓ˚ çlƒ xyÙÓ˚y §yÊ˛°ƒ ~ÓÇ

ÓƒÌ≈ï˛yÓ˚ §Ω˛yÓly !lô≈yÓ˚î Ü˛!Ó˚– p = 1
2 å§yÊ˛ˆÏ°ƒÓ˚ çlƒä q = 1

2 åÓƒÌ≈ï˛yÓ˚ çlƒä–

Bernoulli Trials :
1. Each trial yields one of two outcomes technically called success (S) and failure (F).

2. For each trial the probability of success P(S) is the same and is denoted by p = P(S). The
probability of failure is the P(F) = 1 – p for each trial and is denoted by q so that p + q = 1

3. Trails are independent. The probability of success in a trial remains unchanged given the
outcomes of all the other trials.

í˛zòy•Ó˚î-5 ≠ ~Ü˛!ê˛ çl§ÇáƒyÓ˚ (Population) xˆÏlÜ˛=!° !Ó£ÏÎ˚ (item) !ÓˆÏÓã˛ly Ü˛!Ó˚ñ ˆÎáyˆÏl ≤Ã!ï˛!ê˛ !Ó£ÏÎ˚ˆÏÜ˛

•Î˚ñ e&!ê˛˛õ)î≈ Óy e&!ê˛•#l !•§yˆÏÓ !ÓË˛y!çï˛ Ü˛Ó˚y ÎyÎ˚– ôÓ˚y ÎeyÜ˛ñ 15!ê˛ !Ó£ÏÎ˚ Î%_´ çl§ÇáƒyÓ˚ 5!ê˛

e&!ê˛˛õ)î≈ ~ÓÇ 10!ê˛ e&!ê˛ ˛õ)î≈ lÎ˚– (1) ≤Ã!ï˛fliy˛õl §• ~ÓÇ (2) ≤Ã!ï˛fliy˛õl SÈyí˛¸y lÙ%ly ˆlGÎ˚yÓ˚ §ÙÎ˚

Ü˛# ÓyˆÏî≈Ô!° ê˛ΔyÎ˚yˆÏ°Ó˚ ¢ï≈˛=!° ≤ÃˆÏÎyçƒ •Î˚–

§Ùyôyl-1 ≠ ≤Ã!ï˛fliy˛õl §• lÙ%ly ≠ ~Ü˛!ê˛ !Ó£ÏÎ˚ •zˆÏFSÈÙï˛ (Randomly) ã˛Î˚l Ü˛Ó˚y •Î˚ åÎyˆÏï˛ ≤Ã!ï˛!ê˛ !Ó£ÏÎ˚ !lÓ≈!ã˛ï˛

•GÎ˚yÓ˚ §ÙÎ˚ §%̂ ÏÎyà ̨õyÎ˚ä !Ó£ÏÎ˚!ê˛Ó˚ =îÙyl ̂ Ó˚Ü˛í≈̨  Ü˛Ó˚y •Î˚– ~ÓÇ ̨õ%lÓ˚yÎ˚ !Ê˛!Ó˚̂ ÏÎ˚ ̂ òGÎ˚y •Î˚– Óy Ï̂î≈Ô!°

ê˛ΔyÎ˚yˆÏ° ≤Ã!ï˛!ê˛ ¢ï≈˛ ̨ õ)î≈ Ü˛Ó˚y •Î˚– Î!ò e&!ê˛˛õ)î≈ (Deficture) !Ó£ÏÎ˚ í˛zˆÏë˛ xy§yˆÏÜ˛ ‘S’ !òˆÏÎ˚ !ã˛!•´ï˛ Ü˛Ó˚y

•Î˚ ï˛ˆÏÓ P(S) = 5
15 .

§Ùyôyl-2 ≠ ≤Ã!ï˛fliy˛õl Ó!•Ë)≈˛ï˛ lÙ%ly ≠ ôÓ˚y ÎyÜ˛ñ ~Ü˛ ~Ü˛ Ü˛ˆÏÓ˚ !ï˛l!ê˛ !Ó£ÏÎ˚ ã˛Î˚l Ü˛Ó˚y •°ñ !Ü˛v ï˛y !Ê˛!Ó˚ˆÏÎ˚ ̂ òGÎ˚y

•° ly– ~ˆÏ«˛ˆÏe fl∫yô#lï˛yÓ˚ ¢ï≈˛ !Ó!â¯ï˛ •Î˚– ≤ÃÌÙ ã˛Î˚ˆÏl P(S) = 5
15  ˛õˆÏÓ˚Ó˚ ÓyÓ˚ 14!ê˛ !Ó£ÏÎ˚ Ó˚•z°–

ÎyÓ˚ ÙˆÏôƒ 4!ê˛ e&!ê˛˛õ)î≈ ï˛y•z !mï˛#Î˚ ã˛Î˚ˆÏl S = 4
14

 ˆÎ!ê˛ !l!Ÿã˛ï˛Ë˛yˆÏÓ 5
15  §ˆÏD §Ùyl lÎ˚ Ê˛ˆÏ°

~ˆÏ«˛ˆÏe fl∫yô#lï˛yÓ˚ xË˛yˆÏÓ ˆòáy ÎyÎ˚–

fl∫yô#lï˛yÓ˚ ¢ˆÏï≈˛Ó˚ ~•z °Aâl!ê˛ ï˛yÓ˚ ˆçyÓ˚ •yÓ˚yÎ˚ Îál çl§Çáƒy !Ó¢y° •Î˚ ~ÓÇ ~Ó˚ ~Ü˛!ê˛ ˆSÈyê˛ xÇ¢

lÙ%ly–

1500!ê˛ !Ó£ÏÎ˚Î%_´ çl§Çáƒyñ ÎyÓ˚ 500!ê˛ e&!ê˛˛õ)î≈ñ ï˛yÓ˚ ˆÌˆÏÜ˛ 3!ê˛ !Ó£ÏˆÏÎ˚Ó˚ ~Ü˛!ê˛ lÙ%ly ã˛Î˚l Ü˛Ó˚y •°

å≤Ã!ï˛fliy˛õl SÈyí˛¸yä Î!ò ≤ÃÌÙ ã˛Î˚lˆÏÜ˛ (S1) ~ÓÇ !mï˛#Î˚ ã˛Î˚lˆÏÜ˛ (S2) myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚ˆÏ°

P(S1) = 500
1500 = 5

15
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P(S2) = 499
1499

ÓyhflÏ!ÓÜ˛ ̂ Îñ ̨õ Ï̂Ó˚Ó˚ Ë˛@¿yÇ¢!ê˛ ≤ÃyÎ˚ 
5

15  ~Ó˚ §Ùyl– ~ Ï̂«˛ Ï̂e fl∫yô#lï˛yÓ˚ ̨õ!Ó˚‹ÒyÓ˚Ë˛y Ï̂Ó °!Aâï˛ •Î˚– !Ü˛v °Aâl!ê˛

~ï˛ê˛y•z làîƒ ˆÎñ xyÙÓ˚y ~!ê˛ñ ÓyˆÏî≈Ô!° ê˛ΔyÎ˚yˆÏ°Ó˚ ÙˆÏí˛°!ê˛ˆÏÜ˛ xl%Ùyl Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

o‹TÓƒ ≠ Î!ò í˛z˛õyòyl=!°ˆÏÜ˛ Ó˚ƒy[˛Ù ˛õk˛!ï˛ˆÏï˛ ≤Ã!ï˛fliy˛õl§• ~Ü˛!ê˛ !mÙ%á# çl§Çáƒy ˆÌˆÏÜ˛ lÙ%ly ã˛Î˚l Ü˛Ó˚y •Î˚–

ï˛ˆÏÓ ÓyˆÏî≈Ô!° ê˛ΔyÎ˚yˆÏ°Ó˚ ¢ï≈˛=!° ˛õ)î≈ •Î˚– Îál ≤Ã!ï˛fliy˛õl SÈyí˛¸yÎ˚ lÙ%ly ˜ï˛Ó˚# Ü˛Ó˚y •Î˚ñ ï˛ál !lÓ≈yã˛ˆÏlÓ˚

fl∫yô#lï˛yÓ˚ °!Aâï˛ •Î˚– Îy•zˆÏ•yÜ˛ñ  Î!ò çl§Çáƒy Óí˛¸ •Î˚ ~ÓÇ ÷ô%Ùye ~Ü˛!ê˛ ̂ SÈyê˛ Ë˛@¿yÇ¢ å10% ~Ó˚ Ü˛Ùä

lÙ%ly ã˛Î˚l Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ °AâˆÏlÓ˚ ≤ÃË˛yÓ làîƒ ~ÓÇ ÓyˆÏî≈Ô!° ê˛ΔyÎ˚yˆÏ°Ó˚ ÙˆÏí˛°!ê˛Ó˚ Ë˛y° xl%Ùyl !•§yˆÏÓ

@˝Ã•î Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

§Ù§ƒy-5 ≠ ÓyˆÏî≈Ô!° ê˛ΔyÎ˚yˆÏ° ÙˆÏí˛° !Ü˛ !l¡¨!°!áï˛ ≤Ã!ï˛!ê˛ ˛õ!Ó˚!fli!ï˛ˆÏï˛ Î%!_´Î%_´⁄ xl%ÙyˆÏlÓ˚ =Ó˚&ï˛Ó˚ °Aâl âê˛ˆÏï˛

˛õyˆÏÓ˚ !Ü˛ ˛õk˛!ï˛ˆÏï˛ åÎ!ò âˆÏê˛ä xyˆÏ°yã˛ly Ü˛Ó˚–

(a) §yï˛ çl Ó¶%˛ ~Ü˛!ê˛ ÓœÜ˛Óœyfiê˛yÓ˚ !§ˆÏlÙy ˆòáˆÏï˛ ÎyÎ˚ ~ÓÇ ≤ÃˆÏï˛ƒÜ˛ˆÏÜ˛ !çK˛y§y Ü˛Ó˚y •Î˚ ˆÎ SÈ!Ó!ê˛ Ë˛y° !SÈ°

!Ü˛ly⁄

(b) 10 çl !¢«˛yÌ≈#ˆÏÜ˛ ~Ü˛!ê˛ ÓyòƒÎˆÏsfÓ˚ ˆÎyàƒï˛y ˛õÓ˚#«˛y ˆòGÎ˚y •Î˚ ~ÓÇ ˛õÓ˚#«˛y!ê˛ ˆ¢£Ï Ü˛Ó˚yÓ˚ §ÙÎ˚ ˆÓ˚Ü˛í≈˛ Ü˛Ó˚y

•Î˚–

(c) ~Ü˛!ê˛ §Ùy Ï̂Ó¢ (Assembly) °y•zl ̂ Ì Ï̂Ü˛ xy§y xy•ẑ Ïê˛Ù =!° ̨õ!Ó˚ò¢≈l Ü˛Ó˚y •Î˚ ~ÓÇ e&!ê˛˛õ)î≈ ~ÓÇ e&!ê˛•#l=!°

˛õ,ÌÜ˛ Ü˛Ó˚y •Î˚–

(d) ˆÜ˛yˆÏly ~Ü˛!ê˛ ÓœˆÏÜ˛ ≤Ã!ï˛!ê˛ âˆÏÓ˚ âˆÏÓ˚ !àˆÏÎ˚ ˆÓ˚Ü˛í≈˛ Ü˛Ó˚y •Î˚ ˆÎ §ÇÓyò˛õe=!° §!ë˛Ü˛ §ÙˆÏÎ˚ ˆí˛!°Ë˛xÓ˚# Ü˛Ó˚y

•ˆÏÎ˚ˆÏSÈ !Ü˛ly–

7.19 !mÈüÈ˛õò Ó^˝ê˛l (The Binomial Distribution)

!ÓˆÏÓã˛ƒ ˆÜ˛yˆÏly !Ó£ÏÎ˚ §¡õˆÏÜ≈˛ ã˛°Ü˛=!°ˆÏÜ˛ §Ç!«˛Æ Ü˛Ó˚ˆÏîÓ˚ çlƒñ ~Ü˛!ê˛ lÙ%lyÓ˚ ã˛°Ü˛=!°Ó˚ xl%˛õyï˛ àîly Ü˛!Ó˚–

ˆÎÙlÈüüüÈn = 5 lÙ%ly §y•zˆÏçÓ˚ Ó˚ƒy[˛Ù ã˛°Ü˛ ‘X’ ~Ü˛!ê˛ ã˛°Ü˛ñ Îy ˆÜ˛yˆÏly ~Ü˛!ê˛ àîˆÏË˛yˆÏê˛ •Ñƒy ˆË˛yˆÏê˛Ó˚ §Çáƒy àîly

Ü˛ˆÏÓ˚– ‘X’ ~Ó˚ §Ω˛yÓƒ Ùyl=!° •° 0, 1, 2, 3, 4 ~ÓÇ 5 !Ü˛S%È !l!ò≈‹T ¢ˆÏï≈˛Ó˚ ÙyôƒˆÏÙ ~Ü˛ Ó˚ƒy[˛Ù ã˛°Ü˛ ‘X’ Îy ~Ü˛!ê˛

!l!ò≈‹T ôÓ˚ˆÏlÓ˚ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ §Çáƒey àîly Ü˛ˆÏÓ˚ñ ï˛yÓ˚ ~Ü˛!ê˛ §Ω˛yÓly Ó^˝ê˛l ÌyˆÏÜ˛ ÌyˆÏÜ˛ !m˛õò Ó^˝ê˛l Ó°y •Î˚–

ê˛ΔyÎ˚yˆÏ°Ó˚ çlƒ xyÙÓ˚y ‘n’!ê˛ âê˛ly (Case) !lÓ≈yã˛l Ü˛!Ó˚ñ ÎyˆÏï˛ xyÙÓ˚y ~Ü˛!ê˛ Óy•zlyÓ˚# Ó˚ƒy[˛Ù ˆË˛!Ó˚ˆÏÎ˚Ó°ñ

˛õÎ≈ˆÏÓ«˛î Ü˛!Ó˚– ~!ê˛ ~Ü˛!ê˛ !l!ò≈‹T §Çáƒy– ̂ ÎÙl 5 çl ̂ Ë˛yê˛yˆÏÓ˚Ó˚ lÙ%lyÓ˚ çlƒ n = 5 ‘X’ §Çáƒy!ê˛ å˛õòG ê˛ΔyÎ˚yˆÏ°Ó˚ä

0, 1, 2, C, n ˛õ)î≈§Çáƒy=!°Ó˚ ˆÎ ˆÜ˛yˆÏly ~Ü˛!ê˛ Ùyl !lˆÏï˛ ˛õyˆÏÓ˚ñ !m˛õò# Ó^˝ê˛l X-~Ó˚ §Ω˛yÓƒ ÙyˆÏlÓ˚ çlƒ §Ω˛yÓly

(Probability) ˛õyGÎ˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ Î!ò l#ˆÏã˛Ó˚ !ï˛l!ê˛ ¢ï≈˛ ˛õy!°ï˛ •Î˚ÈüüüÈ
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CONDITIONS FOR BINOMIAL DISTRIBUTION

* Each of n-trials has two possible outcomes. The outcomes of interest is called a success

and the other outcome is called a failure.

* Each trial has the same probability of a success. This is denoted by P and the probability

of failure is denoted by 1 – P.

* The n-trails are independent. That is the result for one trial does not depend on the result

of another trial.

The binomial random variable ‘X’ is the number of success in n-trials.

~Ü˛!ê˛ Ù%oy ‘n’ÈüÈÓyÓ˚ ˆSÈÑyí˛¸y åˆÎáyˆÏl n ˛õ)Ó≈ !lô≈y!Ó˚ï˛ä– !m˛õò Ó^˝ê˛ˆÏlÓ˚ xy!ò ôÓ˚l–

 ≤Ã!ï˛!ê˛ ê˛ΔyÎ˚yˆÏ° Ù%oy ˆSÈÑyí˛¸y •Î˚ñ ~ÓÇ ≤Ã!ï˛ˆÏ«˛ˆÏe ò%!ê˛ Ü˛ˆÏÓ˚ §Ω˛yÓly ÌyˆÏÜ˛ Head xÌÓy Taila ÙˆÏl Ü˛!Ó˚ Head

˛õí˛¸y •° §˛õ°ï˛y–

 ≤Ã!ï˛!ê˛ ˆSÈÑyí˛¸yÓ˚ çlƒ P-~Ó˚ §Ω˛yÓly (Probability) •° 0.5.0 Î!ò Head ~ÓÇ Tail §y!Ó≈Ü˛ Ë˛yˆÏÓ §Ùyl •Î˚–

 ˆÎˆÏ•ï%˛ ~Ü˛ÓyÓ˚ ˆSÈÑyí˛¸yÓ˚ Ê˛°yÊ˛ˆÏ°Ó˚ G˛õÓ˚ñ xlƒ ÓyˆÏÓ˚ ˆSÈÑyí˛¸yÓ˚ Ê˛°yÊ˛° !lË≈˛Ó˚ Ü˛ˆÏÓ˚ ly– ï˛y•z ~!ê˛ fl∫yô#l–

!m˛õò Ó˚ƒy[˛Ù ã˛°Ü˛ X, Ü˛ï˛ÓyÓ˚ Head ˛õí˛¸ˆÏSÈ ˆ§!ê˛ àîly Ü˛ˆÏÓ˚ (n ÓyÓ˚ ˆSÈÑyí˛¸yÓ˚ çlƒ)– n = 3

X = Head ˛õí˛¸yÓ˚ §Çáƒy Îy •ˆÏï˛ ˛õyˆÏÓ˚ ˆ§=!° •° 1, 2 Óy 3–

í˛zòy•Ó˚î-6 ≠ ~Ùl ~Ü˛!ê˛ ˛õÓ˚#«˛y ˛õ!Ó˚ã˛y°ly Ü˛Ó˚y •Î˚ ˆÎˆÏ«˛ˆÏe ~Ü˛çl Óƒ!_´ ~Ü˛!ê˛ Ü˛ˆÏÓ˚ ÓˆÏ§ 1, 2, 3, 4 ~ÓÇ 5ñ

˛õ)î≈§Çáƒy =!°Ó˚ Ùôƒ ̂ Ì Ï̂Ü˛ ~Ü˛!ê˛ á%!¢Ùï˛ (Random) ̨õSÈ® Ü˛ Ï̂Ó˚– ~ÓÇ ~Ó˚ G˛õÓ˚ 1 !Ù!lê˛ Ù Ï̂ly!l Ï̂Ó¢

Ü˛ˆÏÓ˚– xlƒ ~Ü˛!ê˛ âˆÏÓ˚ñ Ó˚!Ólñ ˆÜ˛yl §Çáƒy ôÓ˚y •ˆÏÎ˚ˆÏSÈñ ï˛y ï˛yÓ˚ !ÓŸªy§ xl%ÎyÎ˚# !ã˛!•´ï˛ Ü˛ˆÏÓ˚– ~•z

˛õÓ˚#«˛y!ê˛ !ï˛l!ê˛ ê˛ΔyÎ˚yˆÏ°Ó˚ ÙyôƒˆÏÙ Ü˛Ó˚y •Î˚– ï,˛ï˛#Î˚ ê˛ΔyÎ˚yˆÏ°Ó˚ ˛õÓ˚ Ó˚!ÓˆÏlÓ˚ xl%ÙyˆÏlÓ˚ §ˆÏD ˆÙ°yˆÏly

•Î˚– Ó˚!Ól ò%ÓyÓ˚ §!ë˛Ü˛ xl%Ùyl Ü˛ˆÏÓ˚ˆÏSÈ–

Ó˚!ÓˆÏlÓ˚ Î!ò xï˛ƒy!ôÜ˛ !Óã˛yÓ˚Ó%!k˛ ly ÌyˆÏÜ˛ñ ÷ô%Ùye xl%Ùyl Ü˛Ó˚ˆÏ°ñ §!ë˛Ü˛ xl%ÙyˆÏlÓ˚ §Ω˛yÓly Ü˛ï˛⁄

§Ùyôyl ≠ ô!Ó˚ X = !ï˛l!ê˛ ê˛ΔyÎ˚yˆÏ° §!ë˛Ü˛ xl%ÙyˆÏlÓ˚ §Çáƒy– ï˛y•ˆÏ° X = 0, 1, 2 xÌÓy 3 ÙˆÏl Ü˛!Ó˚ Ü˛!Ó˚ ˆÜ˛yˆÏly

ê˛ΔyÎ˚yˆÏ°ñ §!ë˛Ü˛ xl%ÙyˆÏlÓ˚ §Ω˛yÓly •° P Î!ò Ó˚!ÓˆÏlÓ˚ xl%ÙyˆÏlÓ˚ §Ω˛yÓly P = 0.2 •Î˚ñ å5!ê˛ ˛õ)î≈

§ÇáƒyÓ˚ ÙˆÏôƒä ï˛ˆÏÓñ ˆÓ!ë˛Ü˛ xl%ÙyˆÏlÓ˚ §Ω˛yÓly = 1 – P = 1 – 0.2 = 0.8– ê˛ΔyÎ˚yˆÏ°Ó˚ Ê˛°yÊ˛°ˆÏÜ˛ S

xÌÓy F myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •°– ˆÎáyˆÏl S = §yÊ˛°ƒ F = !ÓÊ˛°ï˛y– l#ˆÏã˛Ó˚ ˆê˛!ÓˆÏ° ˛õÓ˚#«˛yÓ˚ lÙ%ly

ˆflõˆÏ§ xyê˛!ê˛ ˛Ê˛°yÊ˛° ˆòáyˆÏly •°ñ ˆÎÙl FSS •°ñ !mï˛#Î˚ G ï,˛ï˛#Î˚ ê˛ΔyÎ˚yˆÏ° §!ë˛Ü˛ xl%Ùyl ˆê˛!ÓˆÏ°ñ

~Ü˛!ê˛ fl∫yô#l âê˛lyÓ˚ §Ω˛yÓlyG å=ˆÏîÓ˚ !lÎ˚ˆÏÙ ÙyôƒˆÏÙä ˆòáyˆÏly •°–
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Outcome Probability

SSS 0.2×0.2×0.2 = (0.2)3

SSF 0.2×0.2×0.8 = (.2)2(.8)

SFS 0.2×0.8×0.2 = (0.2)2(0.8)

FSS 0.8×0.2×0.2 = (0.2)2(0.8)

SFF 0.2×0.8×0.8 = (0.2)(0.8)2

FSF 0.8×0.2×0.8 = (0.2) (0.8)2

FFS 0.8×0.8×0.2 = (0.2)(0.8)2

FFF 0.8×0.8×0.8 = (0.8)3

!ï˛l!ê˛ ê˛ΔyÎ˚yˆÏ° çl ˆË˛y ˆÎ !ï˛l!ê˛ í˛z˛õyˆÏÎ˚ ò%!ê˛ §!ë˛Ü˛ xl%Ùyl Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l ï˛y •° SSF, SFS ~ÓÇ FSS. ~Ó˚

≤ÃˆÏï˛ƒÜ˛!ê˛Ó˚ §Ω˛yÓï˛y (0.2) 2 (0.8) = 0.032 ~Ó˚ §Ùyl– ò%!ê˛ §!ë˛Ü˛ xl%ÙyˆÏlÓ˚ ˆÙyê˛ §Ω˛yÓï˛y = 3(0.2)2(0.8) =

0.096.

~Ü˛!ê˛ !l!ò≈‹T ê˛ΔyÎ˚yˆÏ°Ó˚ §!ë˛Ü˛ xl%ÙyˆÏlÓ˚ P = 0.2 §Ω˛yÓï˛yÓ˚ ˛õ!Ó˚ˆÏ≤Ã!«˛ˆÏï˛ n = 3 ê˛ΔyÎ˚yˆÏ° X = 2 §!ë˛Ü˛ ~Ó˚

çlƒ §Ùyôyl 3(0.2) 2(0.8), §Ùyl 3P
2
(1 – P)

1
 = 3P2(1 – P)

n–x 
3 ~Ó˚ =!îï˛ˆÏÜ˛Ó˚ §y•yˆÏÎƒ !ï˛l!ê˛ ê˛ΔyÎ˚yˆÏ°

(SSF, SFS Óy FSS) ò%!ê˛ §yÊ˛°ƒ âê˛yÓ˚ í˛z˛õyˆÏÎ˚Ó˚ §Çáƒy çyly ÎyÎ˚– X = 0 Óyñ 1 Óy 3 §Ω˛yÓï˛y Ù)°ƒyÎ˚l Ü˛Ó˚ˆÏï˛

xy˛õ!l xl%Ó˚*˛õ Î%!_´ ÓƒÓ•yÓ˚ kÜ˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l– X = 1 ˆã˛‹Ty Ü˛Ó˚&lñ ÎyÓ˚ çlƒ P(1) = 0.384 ˛õyGÎ˚y í˛z!ã˛ï˛–

o‹TÓƒ ≠ fl∫yô#l •zˆÏË˛ˆÏrê˛Ó˚ çlƒ P(A ~ÓÇ B) = P(A) P(B)

~•zË˛yˆÏÓ P(FSS) = P(F) P(S) P(S) = 0.8 × 0.2 × 0.2

§Ù§ƒy-6 ≠ ˆçl ˆí˛y Extra Sensory Perception (ESP)Ó˚ x!ôÜ˛yÓ˚# ÓˆÏ° òyÓ# Ü˛ˆÏÓ˚l– !ï˛!l ÓˆÏ°ˆÏSÈl ˆÎñ !ï˛!l

xlƒâˆÏÓ˚ ÓˆÏ§ ~Ü˛!ê˛ §%£ÏÙ Ù%oy ˆSÈyí˛¸yÓ˚ Ê˛°yÊ˛° §!ë˛Ü˛ xl%Ùyl ≤ÃyÎ˚¢•z Ü˛ˆÏÓ˚ ÌyˆÏÜ˛l– ~Ü˛ê˛y ˛õÓ˚#«˛yˆÏï˛

~Ü˛!ê˛ §%£ÏÙ Ù%oy !ï˛lÓyÓ˚ ˆSÈÑyí˛¸y •°– Î!ò ≤ÃÜ,˛ï˛˛õˆÏ«˛ ï˛yÓ˚ ESP ly ÌyˆÏÜ˛ ï˛y•ˆÏ° ï˛yÓ˚ §!ë˛Ü˛ xl%ÙyˆÏlÓ˚

§ÇáƒyÓ˚ §Ω˛yÓï˛y !lî≈Î˚ Ü˛Ó˚&l–

(a) ~Ü˛!ê˛ lÙ%ly fliyl (Sample space) ˜ï˛Ó˚# Ü˛ˆÏÓ˚ ≤Ã!ï˛!ê˛ !Ó®%Ó˚ §Ω˛yÓï˛y á%ÑˆÏç ˆÓÓ˚ Ü˛ˆÏÓ˚– ˆ§=!°

Ü˛yˆÏç °y!àˆÏÎ˚ ~Ü˛!ê˛ §Ω˛yÓly Ó^˝ê˛l ˜ï˛Ó˚# Ü˛Ó˚&l–

!mÈüÈ˛õò §Ω˛yÓï˛yÓ˚ §)e å˙!FSÈÜ˛ä (The Formal for Binomial Probability) ≠

Îál ê˛ΔyÎ˚yˆÏ°Ó˚ §Çáƒy Óí˛¸ •Î˚ñ ï˛ál lÙ%ly fliyˆÏlÓ˚ §ÙhflÏ §Ω˛yÓƒ Ê˛°yÊ˛°=!° ̂ °áy á%Ó•z Ü˛‹TòyÎ˚Ü˛– !Ü˛v ~Ùl ~Ü˛!ê˛

§)e xyˆÏSÈ ÎyÓ˚ §y•yˆÏÎƒ ˆÎÈüÈˆÜ˛yˆÏly ‘n’ ~Ó˚ çlƒ !mÈüÈ˛õò# §Ω˛yÓï˛y !lî≈Î˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–
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Probabilities for a Binomial Distribution

Denote the probability of success on a trial by P. For ‘n’ independent trials the probability
of X success equals.

P(x) =  
n!

x! n x ! P
x
.(1 – P)

n–x
, x = 0, 1, 2, 3,...n.

Did you know?

The term with factorials at the start of the binomial formula is

 n
x  =  

n!
x! n x !

Which is also called Binomial coefficient It is the number of outcomes that have X success

in ‘n’ trials, such that  n
n  =  3

2  = 
3!

2!1! = 3

Outcomes (SSS, SFS and FSS) that have X = 2. Success in X = 3 trials.

≤Ãï˛#Ü˛ n! ̂ Ü˛ Ó°y •° n Ê˛ƒyˆÏQ!Ó˚Î˚y°ñ ~ê˛y n! = 1 × 2 × 3 × C ×....n; xÌ≈yÍ 1 ˆÌˆÏÜ˛ n ˛õÎ≈hs˝ §ÙhflÏ ̨ õ)î≈ §ÇáƒyÓ˚

=îÊ˛°– xÌ≈yÍ 1! = 1, 2! = 1× 2 = 2, 3! = 1 × 2 × 3 = 6, 4! = 1 × 2 × 3 × 4 = 24

~SÈyí ¸̨yG 0! §ÇK˛y!Î˚ï˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ = 1

P ~ÓÇ n-~Ó˚ ≤Ãò_ ÙyˆÏlÓ˚ çlƒñ !Ó!Ë˛ß¨ §Ω˛yÓƒ Ê˛°yÊ˛ˆÏ°Ó˚ §Ω˛yÓly !lî≈Î˚ Ü˛Ó˚y ÎyÎ˚– ~ˆÏ«˛ˆÏe x-~Ó˚ Ùyl

!mÈüÈ˛õò Ê˛Ù)≈°y ˆï˛ ≤Ã!ï˛fliy˛õl Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

í˛z˛õˆÏÓ˚Ó˚ í˛zòy•Ó˚ˆÏîÓ˚ í˛z_Ó˚ á%ÑˆÏç ˛õyGÎ˚yÓ˚ çlƒñ ~•z Ê˛Ù)≈°y!ê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

 Ó˚ƒy[˛Ù ã˛°Ü˛ × •°ñ §!ë˛Ü˛ xl%ÙyˆÏlÓ˚ §Çáƒy Îál n = 3 ê˛ΔyÎ˚y°–

 ~Ü˛!ê˛ !l!ò≈‹T ê˛ΔyÎ˚yˆÏ° §!ë˛Ü˛ xl%ÙyˆÏlÓ˚ §Ω˛yÓï˛y P = 0.2

 ò%!ê˛ §!ë˛Ü˛ xl%ÙyˆÏlÓ˚ §Ω˛yÓly •° !m˛õò §Ω˛yÓly– ˆÎáyˆÏl n = 3 ê˛ΔyÎ˚y°ñ X = 2 §!ë˛Ü˛ xl%Ùyl P = 0.2 ~Ü˛!ê˛

ê˛ΔyÎ˚yˆÏ° §!ë˛Ü˛ xl%ÙyˆÏlÓ˚ §Ω˛yÓï˛y–

P(2) = (n!/x!(n – x)!)Px.(1 – P)n–x

= (3!/(2! × 1!) × (0.2)
2
 × (0.8)

1

= 3(0.04) (0.8) = 0.096

§Ù§ƒy-7 ≠ Ù!•°y Ü˛Ù≈ã˛yÓ˚#ˆÏòÓ˚ !ÓÓ˚&ˆÏk˛ §Ω˛yÓƒ ~Ü˛!ê˛ ÙyÙ°y í˛z˛õfliy˛õl Ü˛Ó˚y •°– lyÓ˚# Ü˛Ù≈ã˛yÓ˚#ˆÏòÓ˚ ~Ü˛!ê˛ ò° òyÓ#

Ü˛ˆÏÓ˚ˆÏSÈ ˆÎ ~Ü˛•z ôÓ˚ˆÏlÓ˚ Ü˛Ù≈ã˛yÓ˚#ˆÏòÓ˚ ˆÎyàƒï˛y §¡õß¨ ˛õ%Ó˚&£Ï Ü˛Ù≈ã˛yÓ˚#ˆÏòÓ˚ ï%˛°lyÎ˚ Ù!•°y Ü˛Ù≈ã˛yÓ˚#ˆÏòÓ˚

˛õˆÏòyß¨!ï˛Ó˚ §Ω˛yÓly Ü˛Ù– ôÓ˚y ÎyÜ˛ñ ÙƒyˆÏlçˆÏÙrê˛ ≤Ã!¢«˛ˆÏîÓ˚ çlƒ ˆÎ Ó,•Í Ü˛Ù≈ã˛yÓ˚# ˛õ%°!ê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y

ˆÎˆÏï˛ ˛õyˆÏÓ˚ ï˛yˆÏòÓ˚ xˆÏô≈Ü˛ Ù!•°y ~ÓÇ xˆÏô≈Ü˛ ˛õ%Ó˚&£Ïñ §¡±!ï˛ ≤Ãã˛yˆÏÓ˚Ó˚ çlƒ !lÓ≈y!ã˛ï˛ ~Ü˛!ê˛ ˆày¤˛#ˆÏï˛

!lÓ≈y!ã˛ï˛ 10 çˆÏlÓ˚ ÙˆÏôƒ ˆÜ˛í˛z•z Ù!•°y !SÈ° ly– 10!ê˛ !lÓ≈yã˛l 0 çl Ù!•°y ÌyÜ˛yÓ˚ §Ω˛yÓly Ü˛ï˛ •ˆÏÓñ

Î!ò §!ï˛ƒ•z ˆÜ˛yˆÏly !°D ˜Ó£ÏÙƒ ly ÌyˆÏÜ˛⁄
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ôÓ˚&lñ ˛õˆÏòyß¨!ï˛Ó˚ çlƒ ˆÓˆÏã˛ ˆlGÎ˚y Óƒ!_´Ó˚ çl§ÇáƒyÓ˚ ÙˆÏôƒ Ùye ã˛yÓ˚ çl ˆ°yÜ˛ Ó˚ˆÏÎ˚ˆÏSÈñ ò%çl ˛õ%Ó˚&£Ï

~ÓÇ ò%çl Ù!•°y– åÜ˛Ù≈ã˛yÓ˚#ˆÏòÓ˚ Óí˛¸ ˛õ%ˆÏ°Ó˚ ˛õ!Ó˚ÓˆÏï≈˛ä– ~ÓÇ ï˛yÓ˚˛õÓ˚ !lÓ≈y!ã˛ï˛ §Çáƒy!ê˛ n = 2 Ó˚ƒy[˛Ù

lÙ%lyÓ˚ xô#ˆÏl §Ω˛yÓï˛y àîlyÓ˚ çlƒ !m˛õò# ¢ï≈˛=!° !Ü˛ ≤ÃˆÏÎyçƒ⁄ ˛õˆÏòyß¨!ï˛Ó˚ çlƒ ò%!ê˛ ˛õSÈˆÏ®Ó˚ ÙˆÏôƒ

0 lyÓ˚# !lÓ≈yã˛l⁄

 !mÈüÈ˛õò# Ó^˝ê˛ˆÏlÓ˚ àí˛¸ ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ (Mean and Standard Duration of Binomial

Distribution) ≠

ˆÎ ˆÜ˛yˆÏly !Ó!FSÈß¨ §Ω˛yÓï˛y Ó^˝ê˛ˆÏlÓ˚ ÙˆÏlï˛eyñ xyÙÓ˚y àí˛¸ ˆÓÓ˚ Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚ñ μ = ΣxP(x) §)e!ê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛

˛õy!Ó˚– Îy•zˆÏ•yÜ˛ñ !m˛õò Ó^˝ê˛ˆÏlÓ˚ çlƒ àí˛¸ μ ~ÓÇ xyò¢≈ !Óã%˛ƒ!ï˛ σ á%ÑˆÏç ˛õyGÎ˚y §•ç !Ó£ÏÎ˚ñ ê˛ΔyÎ˚yˆÏ°Ó˚ §Çáƒy ~ÓÇ

≤Ã!ï˛!ê˛ ê˛ΔyÎ˚yˆÏ° §yÊ˛ˆÏ°ƒÓ˚ §Ω˛yÓï˛y P ~Ó˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ !ÓˆÏ¢£Ï §)e Ó˚ˆÏÎ˚ˆÏSÈ–

Binomial Mean and Standard Duration
The binomial probability distribution for ‘n’ trials with probability P of success on each
trial has mean μ and standard duration σ given by μ = np

σ =  np 1 p

Î!ò ~Ü˛!ê˛ ê˛ΔyÎ˚yˆÏ°Ó˚ çlƒ §yÊ˛ˆÏ°ƒÓ˚ §Ω˛yÓly P •Î˚ñ ï˛y•ˆÏ° xyÙÓ˚y xy¢y Ü˛!Ó˚ ‘n’ ê˛ΔyÎ˚y°=!°Ó˚ ~Ü˛!ê˛ xl%˛õyï˛ P

•ˆÏÓ §Ê˛° •ˆÏÓ– xÌÓy np ˆÙyê˛– ˆÜ˛yˆÏly çl§Çáƒy ˆÌˆÏÜ˛ 10 çˆÏlÓ˚ ~Ü˛!ê˛ lÙ%ly ˆlGÎ˚y •°ñ ÎyÓ˚ xˆÏô≈Ü˛ ˛õ%Ó˚&£Ïñ

ï˛y•ˆÏ° xyÙÓ˚y xy¢y Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚ np = 10(0.50) = 5, •ˆÏÓ Ù!•°y–

Îál ê Δ̨yÎ˚y° ‘n’ÈüÈ~Ó˚ §Çáƒy Óí˛¸ •Î˚ñ ï˛ál §Ω˛yÓƒ §ÙhflÏ Ê˛°yÊ˛ˆÏ°Ó˚ !m˛õò §Ω˛yÓï˛y àîly Ü˛Ó˚y Üœ˛y!hs˝Ü˛Ó˚ •ˆÏï˛

˛õyˆÏÓ˚– ≤ÃyÎ˚¢•z ˆÓ¢#Ó˚Ë˛yà §Ω˛yÓly ˆÜ˛yÌyÎ˚ ˛õˆÏí˛¸ ï˛y Óî≈ly Ü˛Ó˚yÓ˚ çlƒ ÷ô%Ùye àí˛¸ ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y

ÎˆÏÌ‹T !mÈüÈ˛õò Ó^˝ê˛ˆÏlÓ˚ n-Îál á%Ó Óí˛¸ •Î˚– ï˛ál ï˛yÓ˚ !ã˛e ~Ü˛!ê˛ â^˝ê˛yÓ˚ xyÜ˛yˆÏÓ˚Ó˚ •Î˚– §%ï˛Ó˚yÇñ xyÙÓ˚y !m˛õò

Ó^˝ê˛ˆÏlÓ˚ çyÎ˚àyÎ˚ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛l (normal distribution) ˆÜ˛ xl%Ùyl Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚– ~ê˛yG Ó°y ˆÎˆÏï˛ ˛õyˆÏÓ˚ ˆÎ

§ÙhflÏ §Ω˛yÓly (μ – 3σ) ~ÓÇ ( μ + 3σ) ~Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸–

í˛zòy•Ó˚î-7 ≠ ~Ùl ~Ü˛!ê˛ !mÈüÈ˛õò Ó^˝ê˛l– ÎyÓ ̊n = 3 ~ÓÇ P = 0.5, ï˛yÓ˚ àí˛¸ ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚–

§Ùyôyl ≠ §)ˆÏe §y•yˆÏÎƒ xyÙÓ˚y !•§yÓ Ü˛!Ó˚ñ

àí˛¸ = np = 3 × 0.5 = 1.5

§ÙÜ˛ !Óã%˛ƒ!ï˛ (Sd)

= npq  = 3 0.5 0.5   = .75  = 0.866

§Ù§ƒy-8 ≠ Ó˚yˆÏçƒÓ˚ ~Ü˛!ê˛ !lÓ≈yã˛ˆÏl 3000 ˆË˛yê˛yˆÏÓ˚Ó˚ ~Ü˛!ê˛ ~!:ê˛ ˆ˛õy° §Ù#«˛y Ü˛Ó˚y •°ñ ôÓ˚yÎyÜ˛ ‘X’ •° ˆ§•z

§Çáƒy Îy ~Ü˛!ê˛ !l!ò≈‹T ≤ÃhflÏyˆÏÓ ˛õˆÏ«˛ ˆË˛yê˛òyˆÏlÓ˚ §Çáƒy ˆÎñ ≤ÃhflÏyÓ!ê˛ •°ÈüüüÈ§¡õ!_Ü˛Ó˚ Ü˛ÙyˆÏly ~ÓÇ

!Óe´Î˚ Ü˛Ó˚ Óyí˛¸yˆÏlyñ ôÓ˚y •° ˆÎÈüüüÈˆÙyê˛ çl§Çáƒy !ë˛Ü˛ 50% ~•z ≤ÃhflÏyˆÏÓÓ˚ ˛õˆÏ«˛ ˆË˛yê˛òyl Ü˛ˆÏÓ˚ˆÏSÈ–

(a) Óƒyáƒy Ü˛Ó˚&lÈüüüÈˆÜ˛l ~•z !ã˛e!ê˛ñ !m˛õò Ó^˝ê˛ˆÏlÓ˚ 3!ê˛ ¢ï≈˛•z ˛õ)Ó˚î Ü˛ˆÏÓ˚ˆÏSÈ n ~ÓÇ P !ã˛!•´ï˛ Ü˛Ó˚&l–

(b) XüÈ~Ó˚ §Ω˛yÓly Ó^˝ê˛ˆÏlÓ˚ àí˛¸ G §ÙÜ˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚&l–
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(c) fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ xyl%Ùy!lÜ˛ï˛y ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ñ ~Ùl ~Ü˛!ê˛ ÓƒÓôyl (Interval) !lî≈Î˚ Ü˛Ó˚&l ÎyÓ˚ ÙˆÏôƒ XüÈ~Ó˚

Ùyl=!° !l!Ÿã˛ï˛Ë˛yˆÏÓ ˛õí˛¸ˆÏÓ– Î!ò §ï˛ƒ•z P = 0.50 •Î˚–

(d) ÙˆÏl Ü˛Ó˚&lñ ~!:ê˛ ˆ˛õyˆÏ° X = 1706, ~Ó˚ ˆÌˆÏÜ˛ PüÈ~Ó˚ ≤ÃÜ,˛ï˛ Ùyl §¡õˆÏÜ≈˛ Ü˛# ôyÓ˚îy Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l⁄

7.20 fl∫yË˛y!ÓÜ˛ Ó^˝ê˛l (Normal Distribution)

~Ü˛!ê˛ Ó˚ƒy[˛Ù ã˛°Ü˛ˆÏÜ˛ !lÓ˚!Ó!FSÈß¨ (Continuous) Ó°y •Î˚ Îál ã˛° Ï̂Ü˛Ó˚ §Ω˛yÓƒ Ùyl=!° ~Ü˛!ê˛ ÓƒÓôyl (Inter-

val) ˜ï˛Ó˚# Ü˛ˆÏÓ˚ñ í˛zòy•Ó˚îfl∫Ó˚*˛õñ ~Ü˛!ê˛ §y¡±!ï˛Ü˛ àˆÏÓ£ÏîyÎ˚ ˆòáy ÎyÎ˚ ˆÎñ Ü˛yˆÏç ˆÎyà ˆòGÎ˚yÓ˚ çlƒ Îyï˛yÎ˚yˆÏï˛Ó˚

çlƒ Ü˛ï˛ §ÙÎ˚ ˆlÎ˚ñ ï˛y !ÓˆÏŸ’£Ïî Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– Îyï˛yÎ˚yˆÏï˛Ó˚ §ÙÎ˚ˆÏÜ˛ ÓyhflÏÓ §Çáƒy åˆÎÙl 0 ˆÌˆÏÜ˛ 150 !Ù!lˆÏê˛Ó˚

ÙˆÏôƒä myÓ˚y ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

x!Ó!FSÈß¨ Ó˚ƒy[˛Ù ã˛° Ï̂Ü˛Ó˚ §Ω˛yÓï˛y Ó ˝̂ê˛l §Ω˛yÓƒ Ùy Ï̂lÓ˚ ̂ Î ̂ Ü˛y Ï̂ly ÓƒÓôy Ï̂l §Ω˛yÓly !lô≈yÓ˚î Ü˛ Ï̂Ó˚– í z̨òy•Ó˚îfl∫Ó˚*˛õñ

Îyï˛yÎ˚yˆÏï˛Ó˚ §ÙˆÏÎ˚Ó˚ çlƒ ~Ü˛!ê˛ §Ω˛yÓly Ó^˝ê˛ˆÏl ˆÎñ §Ω˛yÓly ˆòáy ÎyÎ˚ ï˛y•° §ÙÎ˚ 15 !Ù!lˆÏê˛Ó˚ Ü˛Ù Óyñ 30 ˆÌˆÏÜ˛

60 !Ù!lˆÏê˛Ó˚ ÙˆÏôƒñ ~Ü˛!ê˛ ã˛°ˆÏÜ˛Ó˚ ˆÎ ˆÜ˛yˆÏly ÓƒÓôyˆÏl ˛õí˛¸yÓ˚ §Ω˛yÓly 0 ˆÌˆÏÜ˛ 1 ~Ó˚ ÙˆÏôƒñ ~ÓÇ §Ω˛yÓƒ §ÓÜ˛!ê˛

Ùyl ôyÓ˚î Ü˛ˆÏÓ˚ ~Ùl ÓƒÓôyˆÏlÓ˚ §Ω˛yÓly 1–

~Ü˛!ê˛ x!Ó!FSÈß¨ Ó˚ƒy[˛Ù ã˛°ˆÏÜ˛Ó˚ ˆ«˛ˆÏeñ §Ω˛yÓlyˆÏÜ˛ !•ˆÏfiê˛y@˝ÃyˆÏÙÓ˚ ~Ü˛ ~Ü˛!ê˛ ÓyˆÏÓ˚Ó˚ §y•yˆÏÎƒ ˆÓyV˛yˆÏly ˆÎˆÏï˛

˛õyˆÏÓ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ Îyï˛yÎ˚yˆÏï˛Ó˚ §ÙˆÏÎ˚Ó˚ çlƒ ~Ü˛!ê˛ §Ω˛yÓly {0-30, 30-60, 60-90, 90-120, 120-150}

~=!° Î Ï̂Ì‹T Óí˛¸ ÓƒÓôyl–

xlƒ!òˆÏÜ˛ {0-1,1-2, 2-3, C, 149-150} ÎˆÏÌ‹T §ÇÜ%˛!ã˛ï˛ ÓƒÓôyl– ~ˆÏ«˛ˆÏe ÓƒÓôyˆÏlÓ˚ §Çáƒy xˆÏlÜ˛ ˆÓ¢#

•Î˚– Îï˛ ÓƒÓôyˆÏlÓ˚ §Çáƒy ˆÓˆÏí˛¸ ÎyˆÏÓñ ÓƒÓôyl §ÇÜ%˛!ã˛ï˛ •ˆÏÓ ~ÓÇ !•ˆÏfiê˛y@˝ÃyÙ ~Ü˛!ê˛ Ù§,î Óe´ˆÏÓ˚áyˆÏï˛ Ó˚*˛õyhs˝!Ó˚ï˛

•ˆÏÓ– ~•z ôÓ˚ˆÏlÓ˚ Óe´ˆÏÓ˚áyÓ˚ §y•yˆÏÎƒ x!Ó!FSÈl Ó˚ƒy[˛Ù ã˛°ˆÏÜ˛Ó˚ §Ω˛yÓly Ó^˝ê˛ˆÏlÓ˚ Óƒyáƒy Ü˛Ó˚y •Î˚–

Smooth Curve Approuimation

Many intervals

Interval
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Probability Distribution of a Continuous Random Variable

A continuous random variable has possible value that form an interval. It probability
distribution is specified by a curve that determines the probability that the random variable
falls in any particular interval of values.

Each interval hast probability between 0 and 1 This is the area under the curve, above that
interval.

The interval containing all possible values has probability equal to 1, so the total area
under the curve equsls 1.

!Ü˛S%È §Ω˛yÓly !Óï˛Ó˚î !ÓˆÏ¢£ÏË˛yˆÏÓ =Ó˚&c˛õ)î≈ñ Ü˛yÓ˚î ̂ §=!° xˆÏlÜ˛ xƒy!≤’ˆÏÜ˛¢ˆÏlÓ˚ çlƒ òÓ˚Ü˛yÓ˚#– ̂ §=!°ˆÏÜ˛ xˆÏlÜ˛

§)e ~ÓÇ ˆê˛!Ó° Ó˚ˆÏÎ˚ˆÏSÈñ ˆÎ =!°Ó˚ §y•yˆÏÎƒ !Ó!Ë˛ß¨ Ê˛°yÊ˛ˆÏ°Ó˚ §Ω˛yÓly ≤Ãòyl Ü˛ˆÏÓ˚– xyÙÓ˚y ~Ùl ~Ü˛ê˛y §Ω˛yÓly

Ó^˝ê˛l !lˆÏÎ˚ xôƒÎ˚l Ü˛Ó˚Ó ˆÎ!ê˛ x!Ó!FSÈß¨ Ó˚ƒy[˛Ù ã˛°ˆÏÜ˛Ó˚ ˆ«˛ˆÏe ≤ÃˆÏÎyçƒñ ˆ§!ê˛ •° fl∫yË˛y!ÓÜ˛ Ó^˝ê˛l– ~Ó˚ ≤Ãôyl

˜Ó!¢‹Tƒ •° ~!ê˛ !l!ò≈‹T ≤Ã!ï˛§Ù â^˝ê˛y xyÜ,˛!ï˛Ó˚ Óe´ˆÏÓ˚áy myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •Î˚ñ ÎyÓ˚ ò%!ê˛ ˛õƒyÓ˚y!Ùê˛yÓ˚ Ó˚ˆÏÎ˚ˆÏSÈÈüüüÈàí˛¸

(μ) ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ (σ)–

N.B. : Diagram of Normal Distribution from the original copy Fig. 6.5

fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ §ÇK˛yÎ˚ñ !ï˛l!ê˛ ˜Ó!¢‹Tƒ Ó°y •ˆÏÎ˚ˆÏSÈÈüüüÈÎy àí˛¸ ˆÌˆÏÜ˛ 1, 2 ~ÓÇ 3 §ÙÜ˛ !Óã%˛ƒ!ï˛– àí˛¸ ˆÌˆÏÜ˛ §ÙÜ˛

!Óã%˛ƒ!ï˛Ó˚ §ÇáƒyÓ˚ =!îï˛Ü˛ 1, 2 ~ÓÇ 3 §yôyÓ˚îï˛ ‘Z’ myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •Î˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ ò%!ê˛ §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ çlƒ Z = 2. Z-~Ó˚ ≤Ã!ï˛!ê˛ !l!ò≈‹T ÙyˆÏlÓ˚ çlƒ àí˛¸ ˆÌˆÏÜ˛ §ÙÜ˛ !Óã%˛ƒ!ï˛ •°

fl∫yË˛y!ÓÜ˛ !Óï˛Ó˚î ˆÓ˚áyÓ˚ ÙˆÏôƒ ~Ü˛!ê˛ !l!ò≈‹T xMÈ˛° Îy (μ – Za) ~ (μ + Zσ) ~Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸–

μ – Zσ ~ÓÇ μ + Zσ ~Ó˚ ÙˆÏôƒ §Ω˛yÓï˛y Óe´ˆÏÓ˚áyÓ˚ l#ˆÏã˛ •y•z°y•zê˛ Ü˛Ó˚y ~°yÜ˛y– ~ê˛y ≤Ã!ï˛!ê˛ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚

çlƒ ~Ü˛•z ~ÓÇ ˆÜ˛Ó°Ùye Z-~Ó˚ ÙyˆÏlÓ˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚– 6.5 lÇ !ã˛ˆÏe Z = 1, 2 ~ÓÇ 3 çlƒ ˆòáyˆÏly •ˆÏÎ˚ˆÏSÈ–

!Ü˛v Z-ˆÜ˛ ˛õ)î≈§Çáƒy •ˆÏï˛ (integer) •ˆÏï˛•z •ˆÏÓ ~Ùl ˆÜ˛yˆÏly ÓyôƒÓyôÜ˛ï˛y ˆl•z– ˆÎ ˆÜ˛yˆÏly §Çáƒy •ˆÏï˛ ˛õyˆÏÓ˚–

≤Ã!ï˛!ê˛ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ çlƒ Z = 1 ~Ó˚ çlƒ §Ω˛yÓly •° 0.68 §%ï˛Ó˚yÇñ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ 68%
~°yÜ˛y å§Ω˛yÓlyä (μ – σ) ~ÓÇ (μ + σ) ~Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸– ~Ü˛•zË˛yˆÏÓñ Z = 2 ~Ó˚ çlƒ ~•z §Ω˛yÓly •° 0.95 ~ÓÇ

Z = 3 ~Ó˚ çlƒ §Ω˛yÓly ≤ÃyÎ˚ 1 xÌ≈yÍñ (μ – 3σ) ~ÓÇ (μ + 3σ) ~Ó˚ ÙˆÏôƒñ ˆÙyê˛ §Ω˛yÓly = 1.0

fl∫yË˛y!ÓÜ˛ Ó^˝ê˛l •° ˛õ!Ó˚§ÇáƒyˆÏlÓ˚ §ÓˆÏã˛ˆÏÎ˚ =Ó˚&c˛õ)î≈ Ó^˝ê˛l Ü˛yÓ˚î ˆÓ¢#Ó˚Ë˛yà ã˛°ˆÏÜ˛Ó˚ ≤ÃyÎ˚ fl∫yË˛y!yÓÜ˛ Ó^˝ê˛l

°«˛ƒ Ü˛Ó˚y ÎyÎ˚– ~SÈyí˛¸yG ~Ó˚ xyˆÏÓ˚y ~Ü˛!ê˛ ï˛yÍ˛õÎ≈ •°ñ xˆÏlÜ˛ !Ó!FSÈß¨ Ó^˝ê˛ˆÏlÓ˚ ˆ«˛ˆÏe•z Î!ò §Ω˛yÓƒ Ê˛°yÊ˛ˆÏ°Ó˚

§Çáƒy á%Ó ˆÓ¢# •Î˚ ï˛ˆÏÓ ˆ§=!° ≤ÃyÎ˚ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ ÙˆÏï˛y •Î˚–

Z is the number such
as 1, 2, 3, or 1.43

Probability between (μ – Zσ)
& (μ + Zσ) within Z standard
deviation form mean

μ – Zσ μ + Zσμ
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fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ xy!ô˛õï˛ƒ ~ï˛ê˛y ˆÓ¢# •GÎ˚yÓ˚ Ü˛yÓ˚î •° ˛õ!Ó˚§ÇáƒyˆÏlÓ˚ !Ó!Ë˛ß¨ ˛õk˛!ï˛ˆÏï˛ ~Ó˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y

•Î˚ñ ï˛Ìƒ=!° â^˝ê˛y xyÜ,˛!ï˛Ó˚ ly •ˆÏ°GÈüüüÈ

o‹TÓƒ ≠ ˆÜ˛yˆÏly ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ZÈüÈˆflÒyÓ˚ •° àí˛¸ ˆÌˆÏÜ˛ §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ §Çáƒy– §ÇáƒyÙ)°Ü˛ ˆÎÈüÈˆÜ˛yˆÏly ã˛°ˆÏÜ˛Ó˚

Ó^˝ê˛ˆÏlÓ˚ ˆ«˛ˆÏe ZÈüÈˆflÒyÓ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y ÎyÎ˚– ~Ó˚ ÙˆÏôƒ fl∫yË˛y!ÓÜ˛ ~ÓÇ fl∫yË˛y!ÓÜ˛ lÎ˚ í˛zË˛Î˚ ≤ÃÜ˛yÓ˚ Ó^˝ê˛l•z

ÌyˆÏï˛ ˛õyˆÏÓ˚–

fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ §Ω˛yÓly !lî≈Î˚ (Finding Probabilities for Normal Distribution) ≠

xyÙÓ˚y xyˆÏ°yã˛ly Ü˛Ó˚Óñ §Ω˛yÓï˛y 0.68, 0.95 ~ÓÇ 0.997, 1, 2 ~ÓÇ 3 àˆÏí˛¸Ó˚ §ÙÜ˛ !Óã%˛ƒ!ï˛ ˆÜ˛yˆÏly xyŸã˛ˆÏÎ≈Ó˚

!Ó£ÏÎ˚ lÎ˚ Ü˛yÓ˚î ~=!° ÓyhflÏÓ !lÎ˚ˆÏÙÓ˚ G˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ˜ï˛Ó˚# •ˆÏÎ˚ˆÏSÈ– !Ü˛v xyÙÓ˚y Î!ò 1.43üÈ~Ó˚ §Ω˛yÓï˛y á%ÑˆÏç

ˆ˛õˆÏï˛ ã˛y•z–

~Ü˛ê˛y ̂ ê˛!Ó Ï̂° xy Ï̂SÈñ ÎyÓ˚ §y•y Ï̂Îƒ xyÙÓ˚y fl∫yË˛y!ÓÜ˛ §Ω˛yÓï˛y ̂ ˛õ Ï̂ï˛ ̨õy!Ó˚– ~ Ï̂ï˛ fl∫yË˛y!ÓÜ˛ e´Ù Ï̂ÎÔ!àÜ˛ §Ω˛yÓï˛y

ï˛y!°Ü˛yË%˛_´ Ü˛Ó˚y xyˆÏSÈñ ~ÙlË˛yˆÏÓ ÎyˆÏï˛ §Ω˛yÓï˛y=!° μ + ZQüÈ~Ó˚ l#ˆÏã˛ ÌyˆÏÜ˛–

l#ˆÏã˛Ó˚ ˆê˛!Ó°!ê˛ Ù)° ˆê˛!Ó° ˆÌˆÏÜ˛ ˆlGÎ˚y ~Ü˛ê˛y ˆSÈyê˛ xÇ¢– Z = 1.43üÈ~Ó˚ çlƒ §Ω˛yÓï˛y §y!Ó˚Ó˚ 1.4 ~ÓÇ 0.03

hflÏˆÏΩ˛Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸ñ Îy 0.9236üÈ~Ó˚ §Ùyl– ≤Ã!ï˛!ê˛ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ çlƒ §Ω˛yÓï˛y Îy μ + 1.43σüÈ~Ó˚ l#ˆÏã˛ ˛õˆÏí˛¸ñ

ˆ§!ê˛ 0.9236üÈ~Ó˚ §Ùyl–

Second Decimal Place of Z

Z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09

0.0 .5000 .5040 .5080 .5120 .5160 .5199 .5289 .5379 .5369 .5359

...

1.3 .9032 .9049 .9066 .9082 .9099 .9115 .9139 .9147 .9162 .9177

1.4 .9192 .9207 .9222 .9236 .9251 .9265 .9278 .9292 .9306 .9319

1.5 .9332 .9345 .9357 .9370 .9382 .9394 .9406 .9418 .9429 .9441

The top of the table gives the second digit for Z. The table entry is the probability falling
below μ + 1.43σ.

Cumulative
Probability

μ + Zσμ



168 NSOU  PGSW - VII

Total A lists a cumultive probability of 0.9236 for Z = 1.43. So, 0.9236 is the probability less
than 1.43 standard duration above the mean of any normal distribution.

ˆÎˆÏ•ï%˛ §yÓ˚î# AÈüÈˆï˛ ~Ü˛!ê˛ ~!rê˛Δ •° (μ + Zσ) ~Ó˚ l#ˆÏã˛ ~Ü˛!ê˛ §Ω˛yÓï˛y (Probability) ï˛y•z 1 ˆÌˆÏÜ˛ ˙

§Ω˛yÓï˛y !ÓˆÏÎ˚yà Ü˛Ó˚ˆÏ° (μ + Zσ) ~Ó˚ í˛z˛õˆÏÓ˚Ó˚ §Ω˛yÓï˛y ˛õyÓ– í˛zòy•Ó˚îfl∫Ó˚*˛õñ (μ + 1.43σ) ~Ó˚ í˛z˛õˆÏÓ˚ Ó˚y•zê˛

ˆê˛•z° §Ω˛yÓï˛y 1 – 0.9236 = 0.0764 ~Ó˚ §Ùyl– Normal Curve ~Ó˚ ≤Ã!ï˛§yÙƒ ˜Ó!¢ˆÏ‹TƒÓ˚ myÓ˚y ~•z §Ω˛yÓly!ê˛

μ – 1.43σ ~Ó˚ l#ˆÏã˛Ó˚ ÓyÙ ˆê˛•z° !ê˛ˆÏÜ˛ ˆÓyV˛yÎ˚– ˆÎ!ê˛ Z = –1.43 ˆòˆÏá xy§° ˆê˛!ÓˆÏ° ˛õyGÎ˚y ÎyˆÏÓ– Z-ˆflÒyˆÏÓ˚Ó˚

}îydÜ˛ Ùyl=!°ñ Ó˚ƒy[˛Ù ã˛°ˆÏÜ˛Ó˚ àˆÏí˛¸Ó˚ l#ˆÏã˛Ó˚ §Ω˛yÓï˛y=!°ˆÏÜ˛ ˆÓyV˛yÎ˚–

ˆÎˆÏ•ï%˛ ≤Ã!ï˛!ê˛ ˆê˛•zˆÏ°Ó˚ §Ω˛yÓï˛y 0.0764, 1.43 §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ G˛õˆÏÓ˚ ˆÙyê˛ §Ω˛yÓï˛y •° 2 × (0.0764) =

0.1528 ˆÙyê˛ §Ω˛yÓï˛y •° 1– §%ï˛Ó˚yÇñ àí˛¸ ˆÌˆÏÜ˛ 1.43 ÙˆÏôƒ §ÙÜ˛ !Óã%˛ƒ!ï˛ •° (1–0.1528) = 0.8472 Îy ≤ÃyÎ˚

85%– í˛zòy•Ó˚îfl∫Ó˚*˛õñ í˛z_Ó˚ xyˆÏÙ!Ó˚Ü˛yÓ˚ 85% ˆÙˆÏÎ˚ˆÏòÓ˚ í˛zFã˛ï˛y μ – 1.43σ = 65.0 – 1.43 × 3.5 = 60 •z!MÈ˛

~ÓÇ μ + 1.43σ = 65 + 1.43 × 3.5 = 70 •z!MÈ˛ ~Ó˚ ÙˆÏôƒñ xÌ≈yÍ 5ft ~ÓÇ 5ft, 10 •z!MÈ˛ ~Ó˚ ÙˆÏôƒ–

§yôyÓ˚î §Ω˛yÓly ~ÓÇ x!Ë˛K˛ï˛yÙ)°Ü˛ !lÎ˚Ù (Normal Probability & Emperical Rule) ≠

x!Ë˛K˛ï˛yÙ)°Ü˛ !lÎ˚Ù xl%ÎyÎ˚# ≤ÃyÎ˚ â^˝ê˛y xyÜ,˛!ï˛Ó˚ Ó^˝ê˛ˆÏlÓ˚ ˆ«˛ˆÏe ≤ÃyÎ˚ 68% ˛õÎ≈ˆÏÓ«˛î àˆÏí˛¸Ó˚ 1 §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚

ÙˆÏôƒ ˛õˆÏí˛¸– 95% ˛õˆÏí˛¸ 2 §ÙÜ˛ !Óã%˛ƒ!ï˛ ~ÓÇ 3 §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ ÙˆÏôƒ §Ó ˛õÎ≈ˆÏÓ«˛î=!° ˛õˆÏí˛¸–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ àˆÏí˛¸Ó˚l#ˆÏã˛ 2 §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ ~Ü˛!ê˛ ÙˆÏlÓ˚ çlƒ Z = –200 ˆê˛!Ó° xl%ÎyÎ˚# Z = –200 ~Ó˚

!Ó˛õÓ˚#ï˛ ÙyˆÏlÓ˚ çlƒ μ – 2σ ~Ó˚ l#ˆÏã˛ e´ÙˆÏÎÔ!àÜ˛ §Ω˛yÓly •° 0.0228 í˛yl !òˆÏÜ˛ ˆê˛•zˆÏ°Ó˚ (μ + 2σ) ~Ó˚

í z̨̨ õ Ï̂Ó˚Ó˚ §Ω˛yÓlyÓ˚ Ùyl 0.228 l# Ï̂ã˛Ó˚ !ã˛ Ï̂e ̂ òá– ò%!ê˛ ̂ ê˛•ẑ Ï°Ó˚ çlƒ 2~Ó˚ ̂ Ó¢# §ÙÜ˛ !Óã%̨ ƒ!ï˛Ó˚ Ùyl •° 2×(0.0228)

= 0.0456. §%ï˛Ó˚yÇ àˆÏí˛¸Ó˚  2-§ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ Ùyl (1 – 0.0456) = 0.9544. fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ ˆ«˛ˆÏe àí˛¸ ˆÌˆÏÜ˛

2-§ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ ÙˆÏôƒ 95% å≤ÃyÎ˚ä ˛õˆÏí˛¸–

Cumulative probability = 0.9236
= probability below (μ + 1.43σ)

Probability more that
1.43 standard
duration above mean
= 0.0764

(μ + Zσ) = (μ + 1.43σ)μ

0.8472

0.0764
0.0764

60
65

70
μ + 1.43σμ – 1.43σ
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 àí˛¸ ˆÌˆÏÜ˛ 2-§ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ fl∫yË˛y!ÓÜ˛ §Ω˛yÓly (Normal Probability within 2 Standard

Duration from Mean) ≠

fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ ̂ «˛ˆÏe ~Ü˛!ê˛ ̂ ê˛•z°Ó˚ §Ω˛yÓly xlƒ ̂ ê˛•zˆÏ°Ó˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚– ≤Ã!ï˛§yÙƒ ̃ Ó!¢ˆÏ‹TƒÓ˚ myÓ˚y– ò%!ê˛

tail ~Ó˚ §Ω˛yÓly ˆÎyà Ü˛ˆÏÓ˚ 1 ˆÌˆÏÜ˛ !ÓˆÏÎ˚yà Ü˛Ó˚ˆÏ° àˆÏí˛¸Ó˚ ~Ü˛!ê˛ !l!ò≈‹T ò)Ó˚ˆÏcÓ˚ §Ω˛yÓly ˛õyGÎ˚y ÎyˆÏÓ–

o‹TÓƒ ≠ x!Ë˛K˛ï˛y°∏˛ !lÎ˚Ùyl%§y Ï̂Ó˚ xyÙÓ˚y çyl Ï̂ï˛ ̨õy!Ó˚ñ §Ω˛yÓly Ùyl=!° ~Ü˛òÙ §!ë˛Ü˛ lÎ˚ ÓÓ˚Ç §!ë˛ Ï̂Ü˛Ó˚ Ü˛ySÈyÜ˛y!SÈ–

Ü˛yÓ˚îñ ~•z !lÎÙ!ê˛ åˆÜ˛Ó° fl∫yË˛y!ÓÜ˛ Ó^˝ê˛l lÎ˚ ̂ ÎÈüÈˆÜ˛yˆÏly â^˝ê˛y xyÜ,˛!ï˛Ó˚ (Bell-shaped) Ó^˝ê˛ˆÏlÓ˚ ̂ «˛ˆÏe

≤ÃˆÏÎyçƒ–

 ˆÜ˛y Ï̂ly !l!ò≈‹T e´Ù Ï̂ÎÔ!àÜ˛ §Ω˛yÓlyÓ˚ ̂ «˛ Ï̂e ÈZüÈ~Ó˚ Ùyl !lî≈Î˚ (Finding the value of z for Certain

Cumulative Probability) ≠

ÓyhflÏ̂ ÏÓñ xyÙy Ï̂òÓ˚ x Ï̂lÜ˛ §ÙÎ˚ fl∫yË˛y!ÓÜ˛ e´Ù Ï̂ÎÔ!àÜ˛ §Ω˛yÓlyÓ˚  Z-~Ó˚ Ùyl !lî≈Î˚ ≤Ã Ï̂Î˚yçl • Ï̂Î˚ ̨õ Ï̂í ¸̨– ~ê˛y Ü˛#Ë˛y Ï̂Ó⁄

Óƒyáƒy Ü˛Ó˚yÓ˚ çlƒ xyÙÓ˚y 0.025 ~Ó˚ e´ÙÓô≈Ùyl §Ω˛yÓï˛yÛÓ˚ çlƒ Z-~Ó˚ Ùyl á%ÑˆÏç ˆÓÓ˚ Ü˛!Ó˚– xyÙÓ˚y ˆê˛!ÓˆÏ°Ó˚ Ù)°

xÇˆÏ¢ñ 0.025 ~Ó˚ e´ÙÓô≈Ùyl §Ω˛yÓï˛y ̂ ò!á– ~!ê˛ Z = –1.96 ~Ó˚ §yˆÏÌ !ÙˆÏ° ÎyÎ˚ñ ̂ ÎˆÏ•ï%˛ ~!ê˛ §y!Ó˚ (row) – 1.9

~ÓÇ hflÏΩ˛ (column) 0.06 ~ xyˆÏSÈñ §%ï˛Ó˚yÇñ 0.025 ~Ó˚ §Ω˛yÓly μ – 1. 96σ ~Ó˚ l#ˆÏã˛ Ó˚ˆÏÎ˚ˆÏSÈ ~Ü˛•zË˛yˆÏÓñ 0.025

~Ó˚ §Ω˛yÓly μ + 1. 96σ ~Ó˚ í˛z˛õˆÏÓ˚– 0.050-~ ̂ Ùyê˛ §Ω˛yÓly μ ̂ ÌˆÏÜ˛ 1.96σ ~Ó˚ ̂ Ó¢#– fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ 95%

àˆÏí˛¸Ó˚ 1.96 §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸– xyˆÏà•z xyÙÓ˚y ˆòˆÏá!SÈ 95.44% 2.00 §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸– ~ál

ˆòá!SÈ 95.0% 1.96 §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ ÙˆÏôƒ ˛õˆÏí˛¸–

0.9544
Equals let-law
probability by symmetry

Probability within & standard durations of the mean

0.0228 0.0228

Get this by looking up
Z = –2.00 in table A

μ + 2aμμ – 2a

0.025

μ + 1.96σμμ – 1.96σ

95.0% (probability 0.95)

0.025
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í˛zòy•Ó˚î-8 ≠ ABC •° í z̨Fã˛ IQ ˆ°yˆÏÜ˛ˆÏòÓ˚ ~Ü˛!ê˛ §Ùyç ÎyˆÏòÓ˚ §ò§ƒˆÏòÓ˚ IQ ˆflÒyÓ˚ 98 ï˛Ù ¢ï˛yÇ¢ Óy ï˛yÓ˚

ˆÓ¢#– XYZ, IQ ˆflÒyÓ˚=!°ñ ˆÎ=!° ABC Ë˛!ï≈˛Ó˚ çlƒ ÓƒÓ•*ï˛ •Î˚– Îy ≤ÃyÎ˚ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛lñ àí˛¸

100 ~ÓÇ §ÙƒÜ˛ !Óã%˛ƒ!ï˛ 16.˛

åÜ˛ä àí˛¸ 98 ï˛Ù ˛õyˆÏ§≈rê˛y•zˆÏ°Ó˚ í˛z˛õˆÏÓ˚ Ü˛Î˚!ê˛ §ÙÜ˛ !Óã%˛ƒ!ï˛ xyˆÏSÈ⁄

åáä ˆ§•z ¢ï˛yÇˆÏ¢Ó˚ çlƒ IQ ˆflÒyÓ˚ Ü˛ï˛⁄

§Ùyôyl ≠ åÜ˛ä ¢ï˛yÇˆÏ¢Ó˚ §ÇK˛yl%§yˆÏÓ˚ñ 98 ˛õyˆÏ§≈rê˛y•z° ~Ó˚ ≤Ã!ï˛!l!ôcÙ)°Ü˛ ~Ü˛!ê˛ Ùyl– e´ÙˆÏÎÔ!àÜ˛ §Ω˛yÓlyÓ˚

98 ~Ó˚ §Ùyl–

ˆê˛!ÓˆÏ°Ó˚ Ù)° xÇˆÏ¢ 0.980 ~Ó˚ e´ÙÓô≈Ùyl §Ω˛yÓï˛y Z = 2.05 ~Ó˚ §yˆÏÌ §D!ï˛˛õ)î≈– μ + 2.05σ ~Ó˚

98 ï˛Ù ˛õyˆÏ§≈rê˛y•z° àˆÏí˛¸Ó˚ í˛z˛õˆÏÓ˚ 2.05 §ÙÜ˛ !Óã%˛ƒ!ï˛–

åáä ˆÎˆÏ•ï%˛ μ = 100 ~ÓÇ σ = 16, IQ ˆflÒyˆÏÓ˚Ó˚ 98 ï˛Ù ˛õyˆÏ§≈rê˛y•z° = μ + 2.05σ
    = 100 + 2.05 × 16 = 133.

§ÇˆÏ«˛ˆÏ˛õ IQ ˆflÒyˆÏÓ˚Ó˚ 98%, 133-~Ó˚ l#ˆÏã˛ ˛õˆÏí˛¸ ~ÓÇ ABC-~ ˆÎyà !òˆÏï˛ Ü˛Ù˛õˆÏ«˛ 133 ˆflÒyÓ˚ ≤ÃˆÏÎ˚yçl–

≤ÃyÎ˚ 2% IQ ˆflÒyÓ˚ 133 ˆã˛ˆÏÎ˚ ˆÓ¢#– ≤Ã!ï˛§yÙƒ xl%§yˆÏÓ˚ ≤ÃyÎ˚ 2% IQ ˆflÒyÓ˚ μ – 2.05σ = 100 – 2.05 ×

16 = 67 ~Ó˚ ̂ ã˛ˆÏÎ˚ Ü˛Ù– ~!ê˛ !mï˛#Î˚ ̨ õyˆÏ§≈rê˛y•z°ñ ÓyÜ˛# 96% IQ ̂ flÒyÓ˚ 67 ~ÓÇ 133 ~Ó˚ ÙˆÏôƒ ̨õˆÏí˛¸– Îy àˆÏí˛¸ 2.05

§ÙÜ˛ !Óã%˛ƒ!ï˛ xMÈ˛ˆÏ° xÓ!fliï˛–

§Ù§ƒy-9 ≠ ˆê˛•z° (tail) ~ ≤Ãò_ ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ §Ω˛yÓï˛yÓ˚ çlƒ Z-ˆflÒyÓ˚ !lî≈Î˚ Ü˛Ó˚&l–

åÜ˛ä ÎyÓ˚ çlƒ §Ω˛yÓï˛y 0.02 àí˛¸ ˆÌˆÏÜ˛ Z-§ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ G˛õˆÏÓ˚ ˛õˆÏí˛¸ åí˛zË˛Î˚ !òˆÏÜ˛ä ï˛yÓ ̊Z ˆflÒyÓ˚ !lî≈Î˚ Ü˛Ó˚&l–

xÌ≈yÍñ μ – Zσ xÌÓyñ μ + Zσ

åáä ~•z Z-~Ó˚ çlƒ Óƒyáƒy Ü˛Ó˚&l ˆÜ˛l àˆÏí˛¸Ó˚ G˛õˆÏÓ˚ 0.01 ~Ó˚ ˆã˛ˆÏÎ˚ ˆÓ¢# §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ §Ω˛yÓly–

åàä Óƒyáƒy Ü˛Ó˚ ˆÜ˛l μ + 2.33σ, 99 ï˛Ù ˛õyˆÏ§≈rê˛y•z°–

Z-ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ §Ω˛yÓï˛y !lî≈Î˚ (Finding Probability using-Z) ≠

ˆÜ˛yˆÏly ÙyˆÏlÓ˚ àí˛¸ ˆÌˆÏÜ˛ §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ §Çáƒy ˆÓyV˛yˆÏï˛ xyÙÓ˚y Z-!ã˛•´!ê˛ ÓƒÓ•yÓ˚ Ü˛!Ó˚– Î!ò xyÙyˆÏòÓ˚ Ü˛yˆÏSÈ ~Ü˛!ê˛

Ó˚ƒy[˛Ù ã˛°Ü˛ ‘X’ ÌyˆÏÜ˛ñ ï˛y•ˆÏ° !Ü˛Ë˛yˆÏÓ xyÙÓ˚y ~Ó˚ §Ω˛yÓï˛y Ó^˝ê˛ˆÏlÓ˚ àí˛¸ μ ˆÌˆÏÜ˛ §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ §Çáƒy !lî≈Î˚

Ü˛Ó˚ˆÏï˛ ̨ õy!Ó˚– x ~ÓÇ μ ~Ó˚ ï˛Ê˛yÍ •° (x – μ)– ~•z !ÓˆÏÎ˚yàÊ˛°!ê˛ˆÏÜ˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ 
xZ

       
 §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚

§Çáƒy !lî≈Î˚ Ü˛Ó˚y •Î˚–

Z-score for a Value of a Random Variable

The Z-score for a value x of a random variable is the number of standard deviations that x
falls from the mean μ. It is calculated

Z = 
x 


Îál !Ü˛S%È §yôyÓ˚î Ó˚ƒy[˛Ù ã˛°ˆÏÜ˛Ó˚ çlƒ X-~Ó˚ Ùyl ˆòGÎ˚y ÌyˆÏÜ˛ ~ÓÇ ˆ§•z ÙyˆÏlÓ˚ §yˆÏÌ §¡õ!Ü≈˛ï˛ ~Ü˛!ê˛
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§Ω˛yÓï˛y á%ÑˆÏç ˆÓÓ˚ Ü˛Ó˚ˆÏï˛•ˆÏ°ñ Z-ˆflÒyˆÏÓ˚Ó˚ §)e!ê˛ ≤ÃˆÏÎ˚yçl– xyÙÓ˚y X-ˆÜ˛ ~Ü˛!ê˛ Z-ˆflÒyˆÏÓ˚ Ó˚*˛õyhs˝!Ó˚ï˛ Ü˛!Ó˚ ~ÓÇ

ï˛yÓ˚˛õÓ˚ í˛z˛õÎ%_´ §Ω˛yÓï˛y á%ÑˆÏç ˆ˛õˆÏï˛ ~Ü˛!ê˛ §yôyÓ˚î ˆê˛!Ó° ÓƒÓ•yÓ˚ Ü˛!Ó˚–

í˛zòy•Ó˚î-9 ≠ flÒ°y!fiê˛Ü˛ xƒy!rê˛!ê˛í˛zí˛ ̂ ê˛fiê˛ (SAT) ~Ü˛!ê˛ Ü˛ˆÏ°ˆÏçÓ˚ ≤ÃˆÏÓ!¢Ü˛y ̨õÓ˚#«˛yñ ÎyÓ˚ !ï˛l!ê˛ í˛z˛õyòyl xyˆÏSÈ–

§Ùy Ï̂°yã˛lyÙ)°Ü˛ ̨õí ¸̨y (Critical reading)ñ à!îï˛ (Mathematics) ~ÓÇ ̂ °áy (Writing)ñ ≤Ã!ï˛!ê˛

í˛z˛õyòyˆÏlÓ˚ ˆflÒyÓ˚=!° ≤ÃyÎ˚ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛l ÎyÓ˚ àí˛¸ (μ) = 500 ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ (σ) = 100

≤Ã!ï˛!ê˛ í˛z˛õyòyˆÏlÓ˚ ˆflÒyÓ˚ 200 ˆÌˆÏÜ˛ 800 ˛õÎ≈hs˝ !Óhfl,Ïï˛–

åÜ˛ä Î!ò !ï˛l!ê˛ í˛z˛õyòyˆÏlÓ˚ ~Ü˛!ê˛ ̂ ÌˆÏÜ˛ ̂ ï˛yÙÓ˚y SAT ̂ flÒyÓ˚ x = 65 •Î˚ñ ï˛y•ˆÏ° àí˛¸ ̂ ÌˆÏÜ˛ Ü˛ï˛=!° §ÙÜ˛ !Óã%˛ƒ!ï˛

xyˆÏSÈ⁄

åáä SAT ˆflÒyˆÏÓ˚Ó˚ Ü˛ï˛ ¢ï˛yÇ¢ xy˛õlyÓ˚ ˆflÒyˆÏÓ˚Ó˚ ˆã˛ˆÏÎ˚ ˆÓ¢# !SÈ°⁄

§Ùyôyl ≠

åÜ˛ä 650 ~Ó˚ SAT ˆflÒyˆÏÓ˚Ó˚ ~Ü˛!ê˛ Z ˆflÒyÓ˚ Z = 1.50 Ü˛yÓ˚î 1.50 àˆÏí˛¸Ó˚ í˛z˛õˆÏÓ˚ §ÙÜ˛ !Óã%˛ƒ!ï˛– xlƒ Ü˛ÌyÎ˚ñ X =

650 = μ + Zσ = 500 + Z × 100 ˆÎáyˆÏl Z = 1.50, §)ˆÏeÓ˚ §y•yˆÏÎƒñ xyÙÓ˚y ˛õy•zñ

Z = 
 x 


= 650 500
100
 = 1.50

åáä àí˛¸ μ = 500 ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ σ = 100 §• ~Ü˛!ê˛ §yôyÓ˚î Ó˚ƒy[˛Ù ã˛°ˆÏÜ˛Ó˚ çlƒ 650-~Ó˚ ̂ ã˛ˆÏÎ˚ ̂ Ó¢# SAT

ˆflÒyˆÏÓ˚Ó˚ ¢ï˛yÇ¢ •° 650-~Ó˚ í˛z˛õˆÏÓ˚ Ó˚y•zê˛ ˆê˛•z° §Ω˛yÓly–

ˆê˛!Ó° A ˆÌˆÏÜ˛ 1.50 Z ˆflÒyˆÏÓ˚Ó˚ e´ÙˆÏÎÔ!àÜ˛ §Ω˛yÓly 0.9332 ˆ§!ê˛ •° 650 ~Ó˚ l#ˆÏã˛ §Ω˛yÓlyñ §%ï˛Ó˚yÇ ~Ó˚

G˛õˆÏÓ˚ í˛yl ˆê˛•zˆÏ°Ó˚ §Ω˛yÓly 1 – 0.9332 = 0.0668. SAT ˛õÓ˚#«˛yÓ˚ Ùye 7% ˆflÒyÓ˚ 650 ~Ó˚ í˛z˛õˆÏÓ˚ ˛õˆÏí˛¸–

xÌ≈yÍñ 650 àˆÏí˛¸Ó˚ ˆÌˆÏÜ˛ xˆÏlÜ˛ ˆÓ¢#– ˆ§•z xˆÏÌ≈ ï%˛°lyÙ)°Ü˛Ë˛yˆÏÓ á%Ó•z Ü˛Ù §ÇáƒÜ˛ SÈye ˆÓ¢# ˆflÒyÓ˚ Ü˛ˆÏÓ˚!SÈ°–

Z-ˆflÒyÓ˚ ôlydÜ˛ •Î˚ Îál X-~Ó˚ Ùyl àí˛¸ (μ) ˆÌˆÏÜ˛ ˆÓ¢# •Î˚– Îál Ü˛Ù •Î˚ Z-ˆflÒyÓ˚ }îydÜ˛ •Î˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ ~Ü˛!ê˛  SAT ˆflÒyÓ˚ = 350 • Ï̂°

Z-ˆflÒyˆÏÓ˚Ó˚ Ùyl •ˆÏÓ Z = 
 x 


                               = (350 – 500) /100
           = –1.50

SAT ˆflÒyÓ˚ 350 •ˆÏ° àˆÏí˛¸Ó˚ l#ˆÏã˛ 1.50 §ÙÜ˛ !Óã%˛ƒ!ï˛ñ ~Ü˛!ê˛ SAT ˆflÒyÓ˚ 350-~Ó˚ l#ˆÏã˛ ˛õˆÏí˛¸ñ ï˛yÓ˚ §Ω˛yÓly

0.0668.

0.9332

0.0668

650 800200 500
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§Ù§ƒy-10 ≠ !Ó!Ë˛ß¨ ˆòˆÏ¢ fl∫yfliƒ !lˆÏÎ˚ !ÓŸª fl∫yfliƒ §ÇfliyÓ˚ ~Ü˛!ê˛ §Ù#«˛y (MONICA Project) !Ó˚ˆÏ˛õyê≈˛ Ü˛ˆÏÓ˚ˆÏSÈ ˆÎñ

Ü˛ylyí˛yÎ˚ !§ˆÏfiê˛y!°Ü˛ Ó˚_´ã˛yˆÏ˛õÓ˚ !Ó˚!í˛ÇÈüÈ~Ó˚ àí˛¸ 12– ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ 16. 140 ~Ó˚ í˛z˛õˆÏÓ˚ ˆÜ˛yˆÏly

!Ó˚!í˛Ç •ˆÏ° ï˛yˆÏÜ˛ Ó°y •Î˚ í˛zFã˛ Ó˚_´ã˛y˛õ–

åÜ˛ä 140 Ó˚_´ã˛y˛õ !Ó˚!í˛Ç çlƒ Z-ˆflÒyÓ˚ !Ü˛ •ˆÏÓ⁄

åáä Î!ò Ü˛ylyí˛yÎ˚ !§ˆÏfiê˛y!°Ü˛ Ó˚_´ã˛yˆÏ˛õÓ˚ ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛l ÌyˆÏÜ˛ñ ï˛y•ˆÏ° Ü˛yly!í˛Î˚ylˆÏòÓ˚ Ü˛ï˛ xl%˛õyï˛ í˛zFã˛

Ó˚_´ã˛yˆÏ˛õ ˆË˛yˆÏà⁄

åàä Ü˛yly!í˛Î˚ylˆÏòÓ˚ Ü˛ï˛ xl%˛õyï˛ 100  ˆÌˆÏÜ˛ 140 ~Ó˚ ÙˆÏôƒ !§ˆÏfiê˛y!°Ü˛ Ó˚_´ã˛y˛õ Ó˚ˆÏÎ˚ˆÏSÈ⁄

åâä Ó˚_´ã˛yˆÏ˛õÓ˚ !Ó˚!í˛Ç ~Ó˚ 90 ï˛Ù ˛õyˆÏ§≈rê˛y•z° !lî≈Î˚ Ü˛Ó˚–

7.21 fiê˛ƒyu˛yí˛≈ lÙ≈y° !í˛!fiê˛Δ!Óí˛z¢ˆÏlÓ˚ àí˛¸ = 0 ~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛ = 1 (The Standard

Normal Distribution has mean = 0 and Standard Deviation = 1)

xyò¢≈ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ çlƒñ àˆÏí˛¸Ó˚ í˛z˛õˆÏÓ˚ ZüÈ§ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ §Çáƒy μ + Zσ = 0 + Z × 1 = Z xÌ≈yÍ ZüÈˆflÒyÓ˚

!lˆÏç•z– í˛zòy•Ó˚îfl∫Ó˚*˛õñ 2.0üÈ~Ó˚ Ùyl •° àˆÏí˛¸Ó˚ G˛õˆÏÓ˚ 2!ê˛ §ÙÜ˛ !Óã%˛ƒ!ï˛ ~ÓÇ –1.3üÈ~Ó˚ Ùyl •° àˆÏí˛¸Ó˚ l#ˆÏã˛

1.3 §ÙÜ˛ !Óã%˛ƒ!ï˛– l#ˆÏã˛Ó˚ !ã˛e ˆÌˆÏÜ˛ ˆòáy ÎyÎ˚ñ xy§° Ùyl=!°ñ ZüÈˆflÒyˆÏÓ˚Ó˚ ÙˆÏï˛y•z–

ˆÎˆÏ•ï%˛ Z =   x x 0 /1 x   

0.0668 0.0668

SAT
σ μ = 500

350 = μ – 1.50 650 = μ + 1.50σ

1.50 is the Z-score
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x = 2 also has
a Z-score = 2

x = –2 also has
a Z-score = –2

–3          –2         –1       μ = 0        1          2 3

μ = 1

xyˆÏàÓ˚ í˛zòy•Ó˚î åí˛zòy•Ó˚î = 6äñ SAT ˆflÒyÓ˚ !lˆÏÎ˚ Ü˛yç Ü˛ˆÏÓ˚ˆÏSÈñ ˆÎáyˆÏl μ = 500 ~ÓÇ σ = 100 ôÓ˚&l

Z = 
x 
 =

 x 500
100


 ˆÜ˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ≤Ã!ï˛!ê˛ SAT. ˆflÒyÓ˚ X ˆÜ˛ Z ˆflÒyˆÏÓ˚ Ó˚*˛õyhs˝!Ó˚ï˛ Ü˛Ó˚y •°– X = 650

• Ï̂Ó Z = 1.50 ~ÓÇ X = 350 •ˆÏÓ Z = –1.50

Îál ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛ˆÏlÓ˚ Ùyl=!° ZüÈˆflÒyˆÏÓ˚ Ó˚*˛õyhs˝!Ó˚ï˛ •Î˚ñ ï˛ál ˆ§•z Z ˆflÒyÓ˚=!°Ó˚ àí˛¸ = 0 ÌyˆÏÜ˛

~ÓÇ §ÙÜ˛ !Óã%˛ƒ!ï˛Ó˚ Ùyl = 1– xÌ≈yÍñ ZüÈˆflÒyÓ˚=!°Ó˚ §¡õ)î≈ ˆ§ˆÏê˛Ó˚ xyò¢≈ fl∫yË˛y!ÓÜ˛ Ó^˝ê˛l ÌyˆÏÜ˛–

7.22 §yÓ˚yÇ¢ (Summary)

ˆÜ˛w#Î˚ ≤ÃÓîï˛yÓ˚ ˛õ!Ó˚Ùy˛õ !lˆÏÎ˚ xyˆÏ°yã˛ly Ü˛Ó˚y •°– !Ó!Ë˛ß¨ àí˛¸ !lî≈ˆÏÎ˚Ó˚ ày!î!ï˛Ü˛ §)e §¡õˆÏÜ≈˛ çyly •°–

7.23  xl%¢#°l# (Exercise)

1. xy˛õ!l ˆÙyí˛ Ó°ˆÏï˛ !Ü˛ ˆÓyˆÏV˛l–

2. §Ω˛yÓly (Probability) ÈÙyˆÏl !Ü˛⁄

3. !°Ü˛yê˛≈ ~ÓÇ =ê˛Ùƒyl ˆflÒ° §¡õˆÏÜ˛≈ xyˆÏ°yã˛ly Ü˛Ó˚&l–

4. ÓyhflÏÓ !lÎ˚Ù !lˆÏÎ˚ !Ü˛S%È xˆÏ°yã˛ly Ü˛Ó˚&l–Ùy!çÜ˛ à Ï̂Ó£Ïîy Ü˛y Ï̂Ü˛ Ó Ï̂°⁄ !Ó!Ë˛ß¨ ôÓ˚̂ ÏîÓ˚

7.24  @˝Ãsį õO# (References)

Statistics: David Freedman, Robert Pisani, Roger Purves, Fourth Edition, 2007, W o W o
NORTON & COMPANY II.

Intro Stats: Richard D. De Veaux, Paul F. Velleman, David E. Bock III.
Introductory Statistics: Sheldon M. Ross,Elsevier,Fourth Edition, 2017 IV.
 Statistics: A Tool of Social Research, Joseph F. Healey, Wadsworth, Cengage Learning, Ninth

Edition



174 NSOU  PGSW - VII
~Ü˛Ü˛ ≠ 8 õ!Ó˚§Çáƒylàï˛ §¡õÜ≈˛ (Statistical Relationship)

àë˛l

8.0 í˛zˆÏj¢ƒ≠

8.1 ≤ÃhflÏyÓly

8.2 fl∫yô#l ~ÓÇ !lË˛≈Ó˚¢#° ã˛°Ü˛ !Ü˛⁄

8.3 ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ˛õ!Ó˚Ùy˛õ⁄

8.3.1 §¡õÜ˛≈ Ü˛ï˛ê˛y ÙçÓ%ï˛ ï˛y xyÙÓ˚y !Ü˛Ë˛yˆÏÓ çy!l⁄

8.4 !ÙÌƒy §¡õÜ˛≈

8.5  xyÙÓ˚y Ü˛#Ë˛yˆÏÓ §¡õÜ˛≈=!°ˆÏÜ˛ ã˛y«%˛£ÏË˛yˆÏÓ Ó%V˛ˆÏï˛ ˛õy!Ó˚⁄

8.6 !Ü˛Ë˛yˆÏÓ xyÙÓ˚y ~Ü˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ˆê˛!Ó° ˛õí˛¸ˆÏï˛ ˛õy!Ó˚⁄

8.7 xyÙÓ˚y Ü˛#Ë˛yˆÏÓ ˜Ó!ã˛eˆÏƒÓ˚ ˛õ)Ó≈yË˛y§ !òˆÏï˛ ˛õy!Ó˚⁄

8.8 ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ §•à àîly Ü˛Ó˚y

8.9 §yÓ˚yÇ¢˝ (Summary)

8.10 xl%¢#°l#˝ (Exercise)

8.11 @˝Ãsi˛õ!O

8.0   í ẑ̨ Ïj¢ƒ≠

~•z xôƒyˆÏÎ˚Ó˚ ˆ¢ˆÏ£Ïñ xy˛õlyÓ˚ !l¡¨!°!áï˛ ôyÓ˚îy=!° ˆÓyV˛y í˛z!ã˛ï˛≠

 ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ !Ü˛ å~ÓÇ lÎ˚ä

  !Ü˛Ë˛yˆÏÓ !˛õÎ˚yÓ˚§ˆÏlÓ˚ ò,!‹TË˛!DÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ~Ü˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õˆÏÜ˛≈Ó˚ ¢!_´ ~ÓÇ !òÜ˛ !lô≈yÓ˚î

Ü˛Ó˚ˆÏï˛ •Î˚–

 !Ü˛Ë˛yˆÏÓ !lî≈ˆÏÎ˚Ó˚ §•à ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏÓl

 !Ü˛Ë˛yˆÏÓ flÒƒyê˛yÓ˚ í˛yÎ˚y@˝ÃyÙ ~ÓÇ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ §yÓ˚î# ˛õí˛¸ˆÏï˛ •Î˚

8.1 ≤ÃhflÏyÓly

˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ •° ˛õ!Ó˚§Çáƒylàï˛ !ÓˆÏŸ’£Ïî Îy ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ §¡õˆÏÜ˛≈Ó˚ ¢!_´ ~ÓÇ !òÜ˛ Óî≈ly Ü˛ˆÏÓ˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ xy˛õlyÓ˚ xl%¢#°ˆÏlñ xy˛õ!l xy¢y Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l ˆÎ ~Ü˛çl Üœ˛yˆÏÎ˚rê˛ í˛z˛õ!fliï˛ Ü˛yí˛zˆÏ™!°Ç ˆ§¢ˆÏlÓ˚

§Çáƒy Óy!í˛¸ˆÏÎ˚ åˆË˛!Ó˚ˆÏÎ˚Ó° Xäñ xy˛õ!l

xy˛õlyÓ˚ ÙˆÏE˛ˆÏ°Ó˚ í˛z!Õ‘!áï˛ §%á Ó,!k˛ Ü˛Ó˚ˆÏÓ åˆË˛!Ó˚ˆÏÎ˚Ó° Yä– xy˛õ!l ˆÎ !l!ò≈‹T ˆ≤Ã«˛y˛õˆÏê˛ Ü˛yç Ü˛ˆÏÓ˚l Óy xy˛õ!l

ˆÎ çl§ÇáƒyÓ˚ §yˆÏÌ Ü˛yç Ü˛ˆÏÓ˚l ï˛y !l!Ó≈ˆÏ¢ˆÏ£Ï Ü˛#Ë˛yˆÏÓ ~Ü˛!ê˛ ˛õ!Ó˚Óï˛≈l¢#° xlƒ!ê˛Ó˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ ï˛y ˆÓyV˛y

xy˛õlyÓ˚ xl%¢#°ˆÏlÓ˚ ˆÜ˛w!Ó®%ˆÏï˛–

xy˛õly Ï̂Ü˛ §Ó≈òy Ù Ï̂l Ó˚yá Ï̂ï˛ • Ï̂Ó ̂ Î ~Ùl!Ü˛ ¢!_´¢y°# ̨õyÓ˚flõ!Ó˚Ü˛ §¡õÜ ≈̨=!°Ó˚ xÌ≈ ~•z lÎ˚ ̂ Î ~Ü˛!ê˛ ̨õ!Ó˚Óï ≈̨l¢#°
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xlƒ!ê˛Ó˚ Ù Ï̂ôƒ ̂ Î ̃ Ó!ã˛e!ê˛ ̂ òá Ï̂SÈl ï˛yÓ˚ Ü˛yÓ˚î– ̨õyÓ˚flõ!Ó˚Ü˛ §¡õÜ ≈̨ Ü˛yÓ˚ƒÜ˛yÓ˚î lÎ˚– xy˛õ!l Î!ò ~•z K˛y Ï̂lÓ˚ xÇ¢!ê˛ Ï̂Ü˛

xË˛ƒhs˝Ó˚#î Ü˛ˆÏÓ˚l ï˛ˆÏÓ xy˛õ!l àˆÏÓ£Ïîy ~ÓÇ §ˆÏÓy≈_Ù xl%¢#°l §¡õˆÏÜ˛≈ òy!ÓÓ˚ xyÓ˚G §ÙyˆÏ°yã˛ly Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–

òy!Ó˚oˆÏƒÓ˚ Ùyey ~ÓÇ x˛õÓ˚yˆÏôÓ˚ •yˆÏÓ˚Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ ò,ì˛¸ §¡õÜ˛≈ ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ñ !Ü˛v ˛õyÓ˚flõ!Ó˚Ü˛ §¡õˆÏÜ˛≈Ó˚ xÌ≈ ~•z

lÎ˚ ˆÎ ò!Ó˚o •GÎ˚yÓ˚ Ü˛yÓ˚ˆÏî xy˛õ!l x˛õÓ˚yô Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚lñ Óy x˛õÓ˚yô Ü˛Ó˚y xy˛õlyˆÏÜ˛ ò!Ó˚o Ü˛ˆÏÓ˚ ï%˛°ˆÏÓ– ~Ùl!Ü˛

~Ü˛!ê˛ ¢!_´¢y°# ̨õyÓ˚flõ!Ó˚Ü˛ §¡õÜ ≈̨̂ ÏÜ˛ ~Ü˛!ê˛ !e´Î˚y Ï̂Ü˛ lƒyÎ˚§Dï˛ Ü˛Ó˚yÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ xy Ï̂à §yÓôy Ï̂l !Ó Ï̂Óã˛ly

Ü˛Ó˚y í˛z!ã˛ï˛– §¡õÜ˛≈ xyˆÏSÈ !Ü˛v ˛õÓ˚#«˛yÈüÈ!lÓ˚#«˛y ly Ü˛ˆÏÓ˚ñ xy˛õ!l ˆ§•z §¡õÜ˛≈ §¡õˆÏÜ˛≈ ˆÜ˛yˆÏly Ü˛yÓ˚ƒÜ˛yÓ˚î !ÓÓ,!ï˛

!òˆÏï˛ ˛õyÓ˚ˆÏÓl ly–

ÙˆÏl Ó˚yáˆÏÓl ˆÎ àˆÏÓ£ÏîyÓ˚ Ê˛°yÊ˛°=!° ˛õí˛¸yÓ˚ Óy ˆ¢ylyÓ˚ §ÙÎ˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ Ü˛yÓ˚ƒÜ˛yÓ˚î lÎ˚ñ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚

àˆÏÓ£ÏîyˆÏÜ˛ xÈüÈxƒyÜ˛yˆÏí˛!ÙÜ˛ ≤Ã§ˆÏD Óî≈ly Ü˛Ó˚y Óy §Ç!«˛Æ Ü˛Ó˚y •ˆÏFSÈ– ò%!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛

§¡õÜ˛≈ á%ÑˆÏç ˆÓÓ˚ Ü˛Ó˚y ~ÓÇ ~•z !§k˛yˆÏhs˝ V˛Ñy!˛õˆÏÎ˚ ˛õí˛¸y ˆÎ ~Ü˛!ê˛ xÓ¢ƒ•z xlƒ!ê˛Ó˚ Ü˛yÓ˚î •ˆÏï˛ ˛õyˆÏÓ˚ xy˛õ!l Î!ò

§ï˛Ü˛≈ ly •l ï˛ˆÏÓ ~!ê˛ Ü˛Ó˚y §•ç– !lˆÏç ~•z !§k˛yˆÏhs˝ V˛Ñy!˛õˆÏÎ˚ ˛õí˛¸ˆÏÓl ly–

8.2  fl∫yô#l ~ÓÇ !lË˛≈Ó˚¢#° ã˛°Ü˛ !Ü˛⁄

~Ü˛!ê˛ ˛õ!Ó˚Óï˛≈l¢#° ~Ü˛!ê˛ §_y Îy ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •ˆÏFSÈ– ò%!ê˛ ôÓ˚ˆÏîÓ˚ ˆË˛!Ó˚ˆÏÎ˚Ó° Ó˚ˆÏÎ˚ˆÏSÈ≠

fl∫yô#l ~ÓÇ !lË˛≈Ó˚¢#°–

~Ü˛!ê˛ fl∫yô#l ˆË˛!Ó˚ˆÏÎ˚Ó° åXä •° •zl˛õ%ê˛ñ ˆÎ!ê˛ ~Ü˛!ê˛ ˜ÓK˛y!lÜ˛ ˛õÓ˚#«˛yÎ˚ !l˛õ%î Ü˛Ó˚y •Î˚ñ xÌÓy ˆÎ!ê˛ !fli!ï˛¢#°

~ÓÇ xlƒylƒ ˆË˛!Ó˚ˆÏÎ˚Ó° myÓ˚y ≤ÃË˛y!Óï˛ •Î˚ ly Îy xy˛õ!l ˛õ!Ó˚Ùy˛õ Ü˛Ó˚yÓ˚ ˆã˛‹Ty Ü˛Ó˚ˆÏSÈl–

~Ü˛!ê˛ !lË˛≈Ó˚¢#° ˆË˛!Ó˚ˆÏÎ˚Ó° åyä •° xyí˛zê˛˛õ%ê˛ñ ˆÎ!ê˛ fl∫yô#l ˛õ!Ó˚Óï˛≈l¢#ˆÏ°Ó˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ Ë)˛!ÙÜ˛y ˛õy°l Ü˛ˆÏÓ˚ó

fl∫yô#l ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ° Ü˛Ó˚y ˛õ!Ó˚Óï˛≈l !lË˛≈Ó˚¢#° ˛õ!Ó˚Óï˛≈l¢#°ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ xyÎ˚ ~ÓÇ òy!Ó˚oˆÏƒÓ˚ ï%˛°lyˆÏï˛ñ xyÎ˚ •° fl∫yô#l ˛õ!Ó˚Óï˛≈l¢#°– òy!Ó˚oƒ •° !lË˛≈Ó˚¢#° ˛õ!Ó˚Óï˛≈l¢#°

Ü˛yÓ˚î ~Ü˛çl Óƒ!_´Ó˚ xyˆÏÎ˚Ó˚ hflÏÓ˚ !lô≈yÓ˚î Ü˛ˆÏÓ˚ ˆÎ ˆ§ Óƒ!_´ òy!Ó˚oƒ§#ÙyÓ˚ í˛z˛õˆÏÓ˚ Óy l#ˆÏã˛–

~Ü˛!ê˛ !Üœ˛!lÜ˛y° ˆ§!ê˛ÇˆÏÎ˚ñ ~Ü˛!ê˛ xƒy!rê˛xƒyÇçy•z!ê˛ G£Ï%ˆÏôÓ˚ ˆí˛yç •° fl∫yô#l ˛õ!Ó˚Óï˛≈l¢#°ñ ~ÓÇ !Ó˚ˆÏ˛õyê˛≈ Ü˛Ó˚y

í ẑ̨ Ïm Ï̂àÓ˚ hflÏÓ˚ •° !lË ≈̨Ó˚¢#° ̨õ!Ó˚Óï ≈̨l¢#°– G£Ï%̂ ÏôÓ˚ ̂ í˛yç §yÙO§ƒ Ü˛Ó˚y í ẑ̨ Ïm Ï̂àÓ˚ Ùyey Ï̂Ü˛ ≤ÃË˛y!Óï˛ Ü˛Ó˚̂ ÏÓ– í ẑ̨ Ïm Ï̂àÓ˚

Ùyey §ˆÏÓy≈_Ù !Ê˛ê˛ á%ÑˆÏç ˆ˛õˆÏï˛ G£Ï%ˆÏôÓ˚ ˆí˛yç §yÙO§ƒ Ü˛Ó˚yÓ˚ í˛z˛õÓ˚ !lË˛≈Ó˚ Ü˛ˆÏÓ˚–

8.3  !Ü˛Ë˛yˆÏÓ xyÙÓ˚y ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚Ó⁄

Pearson’s r, !˛õÎ˚yÓ˚§l ̨õîƒÈüÈÙ%•)ï ≈̨ ̨õyÓ˚flõ!Ó˚Ü˛ §¡õÜ ≈̨ §•à ly Ï̂ÙG ̨õ!Ó˚!ã˛ï˛ñ !Ó !ê˛¢ ̨õ!Ó˚§Çáƒyl!Óò Ü˛y°≈ !˛õÎ˚yÓ˚§ Ï̂lÓ˚

çlƒ lyÙÜ˛Ó˚î Ü˛Ó˚y •ˆÏÎ˚!SÈ°– Pearson’s r •° ~Ü˛!ê˛ §yôyÓ˚î ˛õ!Ó˚§Çáƒyl §Çe´yhs˝ ê%˛° Îy xy˛õ!l ~Ü˛yˆÏí˛!ÙÜ˛

fiê˛y!í˛ˆÏï˛ ˆòáˆÏï˛ ˛õyˆÏÓl– ~Ó˚ lyÙ ˆÌˆÏÜ˛ ˆÓyV˛y ÎyÎ˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õˆÏÜ˛≈Ó˚ ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õ– !ÓˆÏ¢£Ïï˛ñ !˛õÎ˚yÓ˚§ˆÏlÓ˚

r Ü˛#Ë˛yˆÏÓ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈Î%_´ ï˛y ˆÓyV˛yÓ˚ çlƒ ~Ü˛!ê˛ ˆflÒ° ˜ï˛!Ó˚ Ü˛ˆÏÓ˚

ò%!ê˛ ̂ Ë˛!Ó˚ˆÏÎ˚Ó° ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ §yˆÏÌ ÌyˆÏÜ˛– xy˛õlyÓ˚ §yÙy!çÜ˛ Ü˛yˆÏçÓ˚ xl%¢#°ˆÏlÓ˚ çlƒñ Pearson’s r ̂ ÓyV˛y ~ÓÇ

Óƒyáƒy Ü˛Ó˚y ~!ê˛ àîly Ü˛Ó˚ˆÏï˛ §«˛Ù •GÎ˚yÓ˚ ˆã˛ˆÏÎ˚ ˆÓ!¢ =Ó˚&c˛õ)î≈–
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8.3.1 §¡õÜ˛≈ Ü˛ï˛ê˛y ÙçÓ%ï˛ ï˛y xy!Ù !Ü˛Ë˛yˆÏÓ Ó%V˛Ó⁄

Pearson’s r ~Ü˛!ê˛ §¡õˆÏÜ˛≈Ó˚ ¢!_´ ~ÓÇ ~Ó˚ !òÜ˛!lˆÏò≈¢ í˛zË˛Î˚•z ˛õ!Ó˚Ùy˛õ Ü˛ˆÏÓ˚–

Pearson’s rüÈ~Ó˚ ÷ô%Ùye ‘‘1 ~ÓÇ 1ÛÛÈüÈ~Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ Ùyl ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚–

 ~Ü˛!ê˛ §¡õˆÏÜ˛≈Ó˚ ¢!_´ 0 ̂ ÌˆÏÜ˛ r ~Ó˚ ò)Ó˚c Óy r ~Ó˚ ̨õÓ˚Ù Ùyl myÓ˚y !lô≈y!Ó˚ï˛ •Î˚–

Ùyl!ê˛ •z!ï˛Óyã˛Ü˛ Óy ̂ l!ï˛Óyã˛Ü˛ !Ü˛ly ï˛y myÓ˚y ~Ü˛!ê˛ §¡õ Ï̂Ü ≈̨Ó˚ !òÜ˛!l Ï̂ò≈¢ Ü˛Ó˚y •Î˚–

Figure 1.1 - Relationships and correlation

Îál ~Ü˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ôlydÜ˛ •Î˚ñ ï˛ál ~Ü˛!ê˛ ã˛°Ü˛ xlƒ!ê˛ˆÏÜ˛ xl%§Ó˚î Ü˛ˆÏÓ˚– ~Ü˛!ê˛ Óyí˛¸ˆÏ° xlƒ!ê˛

ÓyˆÏí˛¸– ~Ü˛!ê˛ Ü˛ˆÏÙ ˆàˆÏ° xlƒ!ê˛ Ü˛ˆÏÙ ÎyÎ˚– ~!ê˛ ~Ü˛!ê˛ §Ó˚y§!Ó˚ §¡õÜ˛≈–

Îál ~Ü˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ˆl!ï˛Óyã˛Ü˛ •Î˚ñ ï˛ál ~Ü˛!ê˛ ã˛°Ü˛ xlƒ!ê˛Ó˚ !Ó˛õÓ˚#ï˛ xyã˛Ó˚î Ü˛ˆÏÓ˚– ~Ü˛!ê˛ Óyí˛¸ˆÏ°

xlƒ!ê˛ Ü˛ˆÏÙ– ~Ü˛!ê˛ Ü˛ˆÏÙ ˆàˆÏ° xlƒ!ê˛ Ü˛ˆÏÙ ÎyÎ˚– ~!ê˛ ~Ü˛!ê˛ !Ó˛õÓ˚#ï˛ §¡õÜ˛≈–

l Î!ò Pearson’s r 1 ~Ó˚ §Ùyl •Î˚ñ ï˛y•ˆÏ° §¡õÜ˛≈!ê˛ ~Ü˛!ê˛ !lá%Ñï˛ åá%Ó ¢!_´¢y°#ä §Ó˚y§!Ó˚ §¡õÜ˛≈–

l Î!ò Pearson’s r ‘‘1’’ ~Ó˚ §Ùyl •Î˚ñ ï˛y•ˆÏ° §¡õÜ˛≈!ê˛ ~Ü˛!ê˛ !lá%Ñï˛ åá%Ó ¢!_´¢y°#ä !Ó˛õÓ˚#ï˛ §¡õÜ˛≈–

Moderate  Î!ò Pearson’s r 0 ~Ó˚ §Ùyl •Î˚ñ ï˛y•ˆÏ° ˆÜ˛yl §¡õÜ˛≈ ÌyÜ˛ˆÏÓ ly–

~Ü˛!ê˛ §¡õˆÏÜ˛≈Ó˚ ò,ì˛¸ï˛yÓ˚ çlƒ Ùyl=!° !ÓˆÏÓã˛ly Ü˛Ó˚&l ˆÎl ï˛yÓ˚y !ã˛e 1É2 ~ !ã˛!eï˛ ~Ü˛!ê˛ ˆflÒˆÏ° ˛õˆÏí˛¸

-1.0         -10.5          0          0.5                               1.0

.............i...........................i.........................i...............i...................................i...........................................
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                     Figure 1.2 - Measuring magnitude of Pearson’s r
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Pearson’s r ~Ó˚ Ùyey ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ~Ü˛!ê˛ ˆflÒ° ˆÎáyˆÏl ~Ü˛!ê˛ ≤Ãyhs˝ 1.0 ~ÓÇ ~Ü˛!ê˛ !lá%Ñï˛ ˆl!ï˛Óyã˛Ü˛ §¡õÜ˛≈ !òˆÏÎ˚

÷Ó˚& •Î˚ ~ÓÇ xlƒ ≤Ãyhs˝!ê˛ ~Ü˛!ê˛ !lá%Ñï˛ •z!ï˛Óyã˛Ü˛ §¡õÜ˛≈ §• 1 •Î˚– ÙyV˛yÙy!V˛ ~Ü˛!ê˛ 0 ˆÎáyˆÏl ~ˆÏÜ˛ÓyˆÏÓ˚•z ˆÜ˛yˆÏly

§¡õÜ˛≈ ˆl•z ~ÓÇ ≤Ãyhs˝ ~ÓÇ ÙôƒË˛yˆÏàÓ˚ ÙˆÏôƒ ¢!_´¢y°#ñ ÙyV˛y!Ó˚ ~ÓÇ ò%Ó≈° hflÏˆÏÓ˚Ó˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ Ó˚ˆÏÎ˚ˆÏSÈ–

8.3  !ÙÌƒy §¡õÜ ≈̨

~Ü˛!ê˛ !lá%Ñï˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ å1 Óy ’’1ä Óy ˆÜ˛yl §¡õÜ˛≈ ˆl•z å0ä ~Ó˚ §yˆÏÌ ~Ü˛!ê˛ §¡õÜ˛≈ !ÓÓ˚°– ˆÜ˛yˆÏly

Ü˛yÓ˚ƒÜ˛yÓ˚î §¡õÜ˛≈ ly ÌyÜ˛y §ˆÏ_¥G !Ü˛S%È ˆË˛!Ó˚ˆÏÎ˚Ó° ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈Î%_´–

~•z ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈=ˆÏ°yˆÏÜ˛ Ó°y •Î˚ !ÙÌƒy ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈– ~Ü˛!ê˛ ÓyˆÏlyÎ˚yê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ !Óºy!hs˝Ü˛Ó˚

Ü˛yÓ˚î r Ùyl !lˆÏò≈¢ Ü˛ˆÏÓ˚ ˆÎ ò%!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ !ÓòƒÙyl !Ü˛v ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈

ï,˛ï˛#Î˚ Ü˛yÓ˚ƒÜ˛yÓ˚î ã˛°ˆÏÜ˛Ó˚ x˛õyˆÏÓ˚¢ˆÏlÓ˚ ÙyôƒˆÏÙ í˛zï˛y!òï˛ •Î˚ Îy lÎ˚

!ÓˆÏŸ’£Ïî myÓ˚y ˛õÓ˚#!«˛ï˛ñ xÌÓy ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ~ˆÏ°yˆÏÙˆÏ°y §%ˆÏÎyˆÏàÓ˚ Ü˛yÓ˚ˆÏî •ˆÏï˛ ˛õyˆÏÓ˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ ˛õ!Ÿã˛ÙÓˆÏD !ÓÓyˆÏ•Ó˚ §Çáƒy r = 0.89 ~ Ë˛yÓ˚ˆÏï˛ ÓL˛õyˆÏï˛Ó˚ Ü˛yÓ˚ˆÏî Óy!£Ï≈Ü˛ Ù,ï%˛ƒÓ˚ §yˆÏÌ §¡õ!Ü˛≈ï˛–

xy˛õ!l ~•zÙye !¢ˆÏáˆÏSÈl ˆÎ r = 0.89 ~Ü˛!ê˛ ¢!_´¢y°# •z!ï˛Óyã˛Ü˛ §¡õÜ˛≈ !•§yˆÏÓ !ÓˆÏÓ!ã˛ï˛ •Î˚– ˛õ!Ÿã˛ÙÓˆÏD Îï˛

ˆÓ!¢ ˆ°yÜ˛ !ÓˆÏÎ˚ Ü˛ˆÏÓ˚ñ Ë˛yÓ˚ˆÏï˛ ÓL˛õyˆÏï˛Ó˚ §Ω˛yÓly ˆÓ!¢–

˛õ!Ÿã˛ÙÓ Ï̂D !Ó Ï̂Î˚ Ü˛Ó˚y ̂ °y Ï̂Ü˛Ó˚ §Çáƒy !Ü˛ xyÓ˚G ̂ Ó!¢ ÓL˛õy Ï̂ï˛Ó˚ Ü˛yÓ˚î • Ï̂ï˛ ̨õy Ï̂Ó˚⁄ ly!Ü˛ ÓL˛õy Ï̂ï˛Ó˚ Ë˛ Ï̂Î˚ ̨õ!Ÿã˛ÙÓ Ï̂DÓ˚

xyÓ˚G ˆÓ!¢ Ùyl%£Ï ≤ÃhflÏyÓ !òˆÏï˛ ˛õyˆÏÓ˚⁄ ~•z §¡õˆÏÜ˛≈Ó˚ ˆÜ˛yˆÏly ÙyˆÏl •Î˚ ly– Îál ~Ü˛!ê˛ §¡õˆÏÜ˛≈Ó˚ xÌ≈ •Î˚ lyñ ï˛ál

xy˛õlyÓ˚ xlƒylƒ §Ω˛yÓƒ Óƒyáƒy=!° §¶˛yl Ü˛Ó˚y í˛z!ã˛ï˛–

~áyˆÏl ~•z ˆ«˛ˆÏe ò%!ê˛ §Ω˛yÓƒ Óƒyáƒy Ó˚ˆÏÎ˚ˆÏSÈ≠

 ~Ü˛!ê˛ ï,˛ï˛#Î˚ ˛õ!Ó˚Óï˛≈l¢#°ñ çl§Çáƒyñ §¡õÜ˛≈ˆÏÜ˛ ã˛y!°ï˛ Ü˛Ó˚ˆÏSÈ– çl§Çáƒy Ó,!k˛Ó˚ Ê˛ˆÏ° ˛õ!Ÿã˛ÙÓˆÏD xyÓ˚G

ˆÓ!¢ !ÓˆÏÎ˚ •ˆÏFSÈ ~ÓÇ ÓL˛õyï˛ •ˆÏï˛ ˛õyˆÏÓ˚ ~Ùl xyÓ˚G ˆÓ!¢ Ùyl%£Ï–

 ~ Ï̂°y Ï̂Ù Ï̂°y §%̂ ÏÎy Ï̂àÓ˚ Ü˛yÓ˚̂ Ïî ~•z ò%!ê˛ Ùyl ~Ü˛•z §Ù Ï̂Î˚ Ó,!k˛ ̂ ˛õ Ï̂Î˚̂ ÏSÈ– §ÙyçÜ˛Ù≈ §y!• Ï̂ï˛ƒ Óy Ï̂lyÎ˚yê˛ ̨õyÓ˚flõ!Ó˚Ü˛

§¡õ Ï̂Ü ≈̨Ó˚ xy Ï̂Ó˚Ü˛!ê˛ í z̨òy•Ó˚î ̨õy!Ó˚Óy!Ó˚Ü˛ xyÎ˚ ~ÓÇ !¢÷ !ÓÜ˛y Ï̂¢Ó˚ Ù Ï̂ôƒ §¡õ Ï̂Ü ≈̨Ó˚ §y Ï̂Ì §¡õ!Ü ≈̨ï˛– à Ï̂Ó£ÏÜ˛Ó˚y

Î%!_´ !òˆÏÎ˚ˆÏSÈl ̂ Î xyˆÏÎ˚Ó˚ ≤ÃË˛yÓ=!° ̨õ!Ó˚Ùy˛õ•#l Ü˛yÓ˚î=!°Ó˚ myÓ˚y ã˛y!°ï˛ •Î˚ Îy xyÎ˚ ~ÓÇ §hs˝yˆÏlÓ˚ Ê˛°yÊ˛°

í˛zË˛ˆÏÎ˚Ó˚ §yˆÏÌ §¡õÜ˛≈Î%_´ !Ü˛v ˆÜ˛Ó° xyÎ˚ ~ÓÇ !¢÷ !ÓÜ˛yˆÏ¢Ó˚ !òˆÏÜ˛ ï˛yÜ˛yˆÏ° ï˛y ôÓ˚y ˛õˆÏí˛¸ ly– ï˛yÓ˚y Î%!_´

ˆòÎ˚ ˆÎ xyˆÏÎ˚Ó˚ ˛õ!Ó˚ÓˆÏï˛≈ §¡õÜ˛≈ˆÏÜ˛ ã˛y!°ï˛ Ü˛ˆÏÓ˚ñ !˛õï˛yÙyï˛yÓ˚ Ùyl!§Ü˛ fl∫yfliƒ Óy xl%ˆÏ≤ÃÓ˚îyÓ˚ ÙˆÏï˛y Ü˛yÓ˚î=!°

í˛z˛õyç≈lˆÏÜ˛ ã˛y!°ï˛ Ü˛ˆÏÓ˚ ~ÓÇ !¢÷Ó˚ !ÓÜ˛y¢ˆÏÜ˛G ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚– ~•z xlƒylƒ Ü˛yÓ˚î=!°Ó˚ ÙˆÏôƒ xhs˝!l≈!•ï˛

§¡õÜ˛≈ xyÎ˚ ~ÓÇ !¢÷Ó˚ !ÓÜ˛yˆÏ¢Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ ÓyˆÏlyÎ˚yê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õˆÏÜ˛≈Ó˚ !òˆÏÜ˛ ˛õ!Ó˚ã˛y!°ï˛ Ü˛ˆÏÓ˚–

Î!ò ˛õ!Ó˚ÓyˆÏÓ˚Ó˚ xyˆÏÎ˚Ó˚ §yˆÏÌ !¢÷Ó˚ !ÓÜ˛yˆÏ¢Ó˚ ~Ü˛!ê˛ xˆÏÎÔ!_´Ü˛ §¡õÜ˛≈ ÌyˆÏÜ˛ñ ï˛y•ˆÏ° !¢÷Ó˚ Ê˛°yÊ˛° í˛zß¨ï˛

Ü˛Ó˚yÓ˚ çlƒ xy˛õ!l ˆÎ ôÓ˚ˆÏlÓ˚ •hflÏˆÏ«˛˛õ !ÓˆÏÓã˛ly Ü˛Ó˚ˆÏÓl ï˛y !Ë˛ß¨– ˛õ!Ó˚ÓyÓ˚=!°ˆÏÜ˛ làò §•yÎ˚ï˛y Ü˛Ù≈§)!ã˛Ó˚

§yˆÏÌ §ÇÎ%_´ Ü˛Ó˚yÓ˚ Óy !˛õï˛yÙyï˛yˆÏòÓ˚ ã˛yÜ˛!Ó˚ á%ÑˆÏç ˆ˛õˆÏï˛ §•yÎ˚ï˛y Ü˛Ó˚yÓ˚ í˛z˛õÓ˚ ˆÊ˛yÜ˛y§ Ü˛Ó˚yÓ˚ ˛õ!Ó˚ÓˆÏï˛≈ñ

xy˛õ!l ˆÎ ˆÜ˛ylG Ùyl!§Ü˛ fl∫yfliƒ ã˛ƒyˆÏ°O ˆÙyÜ˛yˆÏÓ°y Ü˛Ó˚ˆÏï˛ x@˝Ãy!ôÜ˛yÓ˚ ˆòˆÏÓl Îy xyˆÏÎ˚Ó˚ !lÓ˚y˛õ_y•#lï˛y

~ÓÇ ò!Ó˚o !¢÷ !ÓÜ˛yˆÏ¢Ó˚ Ü˛yÓ˚î •ˆÏï˛ ˛õyˆÏÓ˚–
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8.4 xyÙÓ˚y Ü˛#Ë˛yˆÏÓ §¡õÜ˛≈=!°ˆÏÜ˛ ò,¢ƒï˛ Ó%V˛ˆÏï˛ ˛õy!Ó˚⁄

xy˛õ!l ~Ü˛!ê˛ flÒƒyê˛yÓ˚≤’ê˛ Óy flÒƒyê˛yÓ˚@˝ÃyÙ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈=!° ò,¢ƒï˛ Ó%V˛ˆÏï˛ ˛õyˆÏÓ˚l~Ü˛!ê˛ !ã˛e Óy

@˝ÃyÊ˛ Îy ï˛yˆÏòÓ˚ §¡õÜ˛≈ ˆòáyˆÏlyÓ˚ çlƒ ˆË˛!Ó˚ˆÏÎ˚Ó°=!°ˆÏÜ˛ ≤’ê˛ Ü˛ˆÏÓ˚– l#ˆÏã˛Ó˚ !ã˛e!ê˛ ~•z ôÓ˚ˆÏîÓ˚ @˝ÃyˆÏÊ˛Ó˚ í˛zòy•Ó˚î

ˆòáyÎ˚–

!ï˛l!ê˛ @˝ÃyÊ˛ ¢!_´¢y°# •z!ï˛Óyã˛Ü˛ ̨õyÓ˚flõ!Ó˚Ü˛ §¡õÜ ≈̨ñ ̂ Ü˛yl §¡õÜ ≈̨ ̂ l•zñ ~ÓÇ ¢!_´¢y°# ̂ l!ï˛Óyã˛Ü˛ §¡õÜ ≈̨ ̂ òáy Ï̂FSÈ–

•z!ï˛Óyã˛Ü˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈!ê˛ r = 0.96 §• ~Ü˛!ê˛ |ô≈Ù%á#ÈüÈì˛y°% °y•zˆÏlÓ˚ ã˛yÓ˚˛õyˆÏ¢ ˆÙyê˛yÙ%!ê˛Ë˛yˆÏÓ â!l¤˛Ë˛yˆÏÓ

=FSÈ ˆí˛ê˛y Ó˚ˆÏÎ˚ˆÏSÈ– ˆÜ˛yˆÏly ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ˆl•z ~ÙlË˛yˆÏÓ SÈ!í˛¸ˆÏÎ˚ !SÈ!ê˛ˆÏÎ˚ ÌyÜ˛y ˆí˛ê˛y ˛õˆÏÎ˚rê˛ Îy ~ˆÏ°yˆÏÙˆÏ°y

ˆòáyÎ˚ñ !Ó®%Ó˚ ˆÜ˛yˆÏly flõ‹T Üœ˛yfiê˛y!Ó˚Ç ~ÓÇ 0.04 ~Ó˚ r SÈyí˛¸y•z– ˆl!ï˛Óyã˛Ü˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ~Ü˛!ê˛ !l¡¨àyÙ#ÈüÈì˛y°%

°y•zˆÏlÓ˚ ã˛yÓ˚˛õyˆÏ¢ ˆÙyê˛yÙ%!ê˛Ë˛yˆÏÓ â!l¤˛Ë˛yˆÏÓ Üœ˛yfiê˛yÓ˚ ˆí˛ê˛y Ü˛ˆÏÓ˚ˆÏSÈ

r = ’’0.94 ~Ó˚ §yˆÏÌ–

     Strong positive correlation                 No correlation                 Strong negative correlation

Figure 1.3- Understanding correlation using scatterplots

!ã˛e 1.3-È~, ÓyÙ @˝ÃyÊ˛!ê˛ ~Ü˛!ê˛ ¢!_´¢y°# •z!ï˛Óyã˛Ü˛ Óy §Ó˚y§!Ó˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õˆÏÜ˛≈Ó˚ í˛zòy•Ó˚î ˆòáyÎ˚ år = 0.96–

1 ~Ó˚ á%Ó Ü˛ySÈyÜ˛y!SÈä– ~Ü˛!ê˛ ã˛°ˆÏÜ˛Ó˚ Ùyl xlƒ ã˛°ˆÏÜ˛Ó˚ ÙyˆÏlÓ˚ §yˆÏÌ Ó,!k˛ ˛õyÎ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ~!ê˛ !¢«˛y ~ÓÇ

xyˆÏÎ˚Ó˚ ÓSÈÓ˚=!°Ó˚ ÙˆÏôƒ §¡õÜ˛≈ ̂ òáyˆÏï˛ ̨ õyˆÏÓ˚– Ùyl%£Ï Îï˛ ÓSÈÓ˚ fl%ÒˆÏ° ÓƒÎ˚ Ü˛ˆÏÓ˚ñ ï˛ï˛•z ï˛yˆÏòÓ˚ Óy!£Ï≈Ü˛ xyÎ˚ Ó,!k˛ ̨ õyÎ˚ñ

í˛zFã˛ï˛Ó˚ !í˛!@˝ÃôyÓ˚# Óƒ!_´ˆÏòÓ˚ §ˆÏÓy≈Fã˛ xyÎ˚ •Î˚– ~Ü˛!ê˛ ˛õ!Ó˚Óï˛≈l¢#° Ó,!k˛ ˛õyÎ˚ å!¢«˛yÓ˚ hflÏÓ˚!ê˛ ÓSÈˆÏÓ˚Ó˚ §Çáƒy myÓ˚y

˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚ä xlƒ!ê˛ Ó,!k˛Ó˚ §yˆÏÌ §yˆÏÌ åÓy!£Ï≈Ü˛ ˆÓï˛l í˛°yˆÏÓ˚ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚ä–

!mï˛#Î˚ @˝ÃyÊ˛!ê˛ ̂ Ü˛yl ̨õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ̂ l•z ~Ùl ~Ü˛!ê˛ í˛zòy•Ó˚î ̂ òáyÎ˚– Î!òG r ̨õ%ˆÏÓ˚y˛õ%!Ó˚ ¢)lƒ lÎ˚ñ ~!ê˛ ~Ü˛!ê˛ á%Ó

ò%Ó≈° ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ år = 0.04ä– ~áyˆÏl ≤’ê˛ Ü˛Ó˚y ò%!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ ˆÜ˛yˆÏly §¡õÜ˛≈ ˆl•z– Î!òG ~Ü˛!ê˛

ˆê˛Δu˛ °y•zl xhs˝Ë%˛≈_´ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈñ xy˛õ!l ˛õˆÏÎ˚rê˛=!°ˆÏï˛ ˆÜ˛ylG flõ‹T ˛õƒyê˛yl≈ ˆòáˆÏï˛ ˛õyˆÏFSÈl ly– ~!ê˛ ˆ°yˆÏÜ˛ˆÏòÓ˚

Ü˛!Ê˛ ˛õyl Ü˛Ó˚yÓ˚ ˛õ!Ó˚Ùyî ~ÓÇ ï˛yˆÏòÓ˚ Ùy!°Ü˛ylyô#l ˆ˛õy£Ïy ≤Ãyî#Ó˚ §ÇáƒyÓ˚ ÙˆÏôƒ §¡õÜ˛≈ ˆòáyˆÏï˛ ˛õyˆÏÓ˚– ~Ü˛!ê˛

ˆË˛!Ó˚ˆÏÎ˚Ó° åxyí˛zˆÏ™ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y Ü˛!Ê˛ä xlƒ ˛õ!Ó˚Óï˛≈l¢#° å!Óí˛¸y°ñ Ü%˛Ü%˛Ó˚ñ ˛õy!á •zï˛ƒy!òÓ˚ §Çáƒy !•§yˆÏÓ ˆ˛õy£Ïy

≤Ãyî# ̨õ!Ó˚Ùy˛õ Ü˛ˆÏÓ˚ä ~Ü˛•zË˛yˆÏÓ Ó,!k˛ Óy •…y§ Ü˛ˆÏÓ˚ ly– xyÙÓ˚y xy¢y Ü˛Ó˚Ó ~•z ò%!ê˛ ̂ Ë˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ ̂ Ü˛yˆÏly §¡õÜ˛≈

ÌyÜ˛ˆÏÓ ly–
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!ã˛e 5.3 ~Ó˚ ã)˛í˛¸yhs˝ @˝ÃyÊ˛!ê˛ ~Ü˛!ê˛ ¢!_´¢y°# ˆl!ï˛Óyã˛Ü˛ Óy !Ó˛õÓ˚#ï˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õˆÏÜ˛≈Ó˚ ~Ü˛!ê˛ í˛zòy•Ó˚î ˆòáyÎ˚ år

= ‘‘0.94– ’’1 ~Ó˚ á%Ó Ü˛ySÈyÜ˛y!SÈä– ~Ü˛!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ Ùyl xlƒ ˛õ!Ó˚Óï˛≈l¢#ˆÏ°Ó˚ Ùyl Ó,!k˛Ó˚ §yˆÏÌ §yˆÏÌ •…y§

˛õyÎ˚– ~!ê˛ Ü˛ Ï̂° Ï̂çÓ˚ !ç!˛õ~ ~ÓÇ xƒy° Ï̂Ü˛y•° ÓƒÓ•y Ï̂Ó˚Ó˚ Ù Ï̂ôƒ §¡õÜ ≈̨ ̂ òáy Ï̂ï˛ ̨õy Ï̂Ó˚– Ü˛ Ï̂°ç SÈye Ï̂òÓ˚ myÓ˚y !lÎ˚!Ùï˛

xƒy°ˆÏÜ˛y•° ˆ§ÓˆÏlÓ˚ ˛õ!Ó˚Ùyî Óyí˛¸ˆÏ° ï˛yˆÏòÓ˚ !ç!˛õ~Ó˚ Ùyl •…y§ ˛õyÎ˚– ~Ü˛!ê˛ ˛õ!Ó˚Óï˛≈l¢#° Ó,!k˛ ˛õyÎ˚

åxƒy°ˆÏÜ˛y•° áÓ˚ã˛ ˛õyl#Î˚ §Çáƒy ˛õ!Ó˚Ùy˛õäñ !Ü˛v xlƒylƒ •…y§ åGPAä– ~Ü˛!ê˛ ¢!_´¢y°# Óy ò%Ó≈° ˛õyÓ˚flõ!Ó˚Ü˛

§¡õÜ˛≈ §• §ÙhflÏ §¡õÜ˛≈ ~ï˛ flõ‹T lÎ˚– !ã˛e 1.4ÈüÈ~ñ §¡õÜ˛≈=!° !ã˛e 1.3ÈüÈ~ ˆòáyˆÏly ï%˛°lyÎ˚ xˆÏlÜ˛ ò%Ó≈°–

!ã˛e 1.4ÈüÈ~ñ !Ü˛S%È xyí˛zê˛°yÓ˚ ~ÓÇ ˆÜ˛yl ¢_´Ë˛yˆÏÓ =FSÈ !Ó®% ly ÌyÜ˛y §ˆÏ_¥Gñ r Ùyl ~álG 0.6 Óy ÚÚ0.6ñ ~Ü˛!ê˛

ÙyV˛y!Ó˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈–

ò%!ê˛ @˝ÃyÊ˛ ÙyV˛y!Ó˚ •z!ï˛Óyã˛Ü˛ ~ÓÇ ˆl!ï˛Óyã˛Ü˛ §¡õÜ˛≈ ˆòáyˆÏFSÈ– •z!ï˛Óyã˛Ü˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õˆÏÜ˛≈Ó˚ !Ü˛S%È ˆí˛ê˛y ˛õˆÏÎ˚rê˛

Ó˚ˆÏÎ˚ˆÏSÈ ˆÎ=!° ~Ü˛!ê˛ |ô≈Ù%á#ÈüÈì˛y°% °y•zˆÏlÓ˚ ã˛yÓ˚˛õyˆÏ¢ â!l¤˛Ë˛yˆÏÓ Üœ˛yfiê˛yÓ˚ Ü˛Ó˚y •Î˚ !Ü˛v xlƒ=!° ˆ§•z Üœ˛yfiê˛yÓ˚

ˆÌ Ï̂Ü˛ xyÓ˚G ò)̂ ÏÓ˚ Ìy Ï̂Ü˛ó r = 0.6– ̂ l!ï˛Óyã˛Ü˛ ̨õyÓ˚flõ!Ó˚Ü˛ §¡õ Ï̂Ü ≈̨Ó˚ !Ü˛S%È ̂ í˛ê˛y ̨õ Ï̂Î˚rê˛ Ó˚̂ ÏÎ˚̂ ÏSÈ Îy ~Ü˛!ê˛ !l¡¨àyÙ#ÈüÈì˛y°%

°y•zˆÏlÓ˚ ã˛yÓ˚˛õyˆÏ¢ â!l¤˛Ë˛yˆÏÓ Üœ˛yfiê˛yÓ˚ Ü˛Ó˚y •Î˚ !Ü˛v

xlƒylƒ ÎyÓ˚y ~•z Üœ˛yfiê˛yÓ˚ ˆÌˆÏÜ˛ xyÓ˚G ò)ˆÏÓ˚ó r = ‘‘0.6– xy˛õ!l Îál ˛õyÓ˚flõ!Ó˚Ü˛ §¡õˆÏÜ˛≈Ó˚ ˆí˛ê˛y !ÓˆÏŸ’£Ïî Ü˛ˆÏÓ˚lñ

ï˛ál xy˛õlyˆÏÜ˛ xÓ¢ƒ•z ~Ü˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õˆÏÜ˛≈Ó˚ ¢!_´ Óy Ùyey ~ÓÇ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õˆÏÜ˛≈Ó˚ !òÜ˛!ê˛Ó˚ ÙˆÏôƒ

§¡õÜ˛≈ Ó%V˛ˆÏï˛ •ˆÏÓ– !lˆÏã˛Ó˚ r ÙyˆÏlÓ˚ ÙˆÏôƒ ˆÜ˛yl!ê˛Ó˚ §¡õÜ˛≈ ¢!_´¢y°#⁄

0.34 Óy -0.45

r = ‘‘0.45 ~Ó˚ Ùyl •° r = 0.34 ~Ó˚ ̂ ã˛ˆÏÎ˚ ~Ü˛!ê˛ ¢!_´¢y°# ̨ õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈– xy˛õ!l ≤ÃÌˆÏÙ ~Ü˛!ê˛ ̨ õyÓ˚flõ!Ó˚Ü˛

§¡õˆÏÜ˛≈Ó˚ Ùyey !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛ r ~Ó˚ ˛õÓ˚Ù Ùyl ÓƒÓ•yÓ˚ Ü˛Ó˚&l ~ÓÇ ï˛yÓ˚˛õˆÏÓ˚ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ §¡õˆÏÜ˛≈Ó˚ !òÜ˛

!Ó Ï̂Óã˛ly Ü˛Ó˚&l– ~áy Ï̂l ̨õÓ˚Ù Ùyl •° 0.34 ~ÓÇ 0.45– ~ÓÇ 0.45 •° 0.34 ~Ó˚ ̂ Ì Ï̂Ü˛ ¢!_´¢y°#– ~Ü˛!ê˛ ̂ l!ï˛Óyã˛Ü˛

!ã˛•´

xyˆÏà rüÈ~Ó˚ Ùyl §¡õˆÏÜ˛≈Ó˚ ¢!_´ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ lyñ ÷ô%Ùye !òÜ˛!lˆÏò≈¢– Î!ò ~Ü˛!ê˛ ˆl!ï˛Óyã˛Ü˛ !ã˛•´ ÌyˆÏÜ˛ñ ï˛ˆÏÓ

xy˛õ!l çyˆÏll ˆÎ §¡õÜ˛≈!ê˛ !Ó˛õÓ˚#ï˛– ˆl!ï˛Óyã˛Ü˛ !ã˛•´ SÈyí˛¸y §¡õÜ˛≈!ê˛ §Ó˚y§!Ó˚ Óy •z!ï˛Óyã˛Ü˛–

˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ñ V%Ñ˛!Ü˛ ~ÓÇ !fli!ï˛fliy˛õÜ˛ï˛y

Ùyl!§Ü˛ x§%fliï˛y §¡õˆÏÜ˛≈ xyÙÓ˚y Îy çy!lñ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ V%Ñ˛!Ü˛ ~ÓÇ !fli!ï˛fliy˛õÜ˛ï˛yÓ˚ Ü˛yÓ˚î=!° §¡õˆÏÜ˛≈ñ ˆÓ˚yà !lî≈Î˚
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~ÓÇ ˆçˆÏl!ê˛Ü˛ ~ÓÇ ˛õ!Ó˚ˆÏÓ¢àï˛ Ü˛yÓ˚î=!°Ó˚ ÙˆÏôƒ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õˆÏÜ˛≈Ó˚ xôƒÎ˚ˆÏlÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚– ~Ü˛çl

§yÙy!çÜ˛ Ü˛Ù≈# !•§yˆÏÓñ xy˛õ!l Üœ˛yˆÏÎ˚rê˛ˆÏòÓ˚ §yˆÏÌ xy˛õlyÓ˚ Ü˛yçˆÏÜ˛ çylyˆÏï˛ ~ÓÇ xy˛õlyÓ˚ xl%¢#°lˆÏÜ˛ xyÜ˛yÓ˚

!òˆÏï˛ ˛õyÓ˚flõ!Ó˚Ü˛ àˆÏÓ£ÏîyÓ˚ Ê˛°yÊ˛° ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏÓl–

§yÙy!çÜ˛ Ü˛Ù≈ ˛õ!eÜ˛yÓ˚ ~Ü˛!ê˛ !lÓ¶˛ ˆÌˆÏÜ˛ !l¡¨!°!áï˛ !ÓÓ,!ï˛ !ÓˆÏÓã˛ly Ü˛Ó˚&l ÈüÈ

àˆÏÓ£Ïîy≠ V%Ñ˛!Ü˛Ó˚ Ü˛yÓ˚î=!° •° ÙyÜ˛≈yÓ˚ñ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ~ÓÇ ~Ü˛!ê˛ ˆ§Ó˚y ˆ«˛ˆÏeÈüÈÜ˛yÓ˚î– í˛zòy•Ó˚îfl∫Ó˚*˛õñ Î!òG

xlƒylƒ Ü˛yÓ˚î=!° =Ó˚&ï˛Ó˚ Ùyl!§Ü˛ x§%fliï˛yÓ˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ ˆÎÙl !§ˆÏçyˆÏÊ ˛!lÎ˚yñ !˛õï˛yÙyï˛yÓ˚ §y•zˆÏÜ˛y˛õƒyÌ°!ç

~•z Óƒy!ô !ÓÜ˛yˆÏ¢Ó˚ §Ω˛yÓlyˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ ÓˆÏ° ÙˆÏl Ü˛Ó˚y •Î˚– ~ê˛y !Ü˛Ë˛yˆÏÓ Ü˛ˆÏÓ˚ ÈüÈ ˆçˆÏl!ê˛Ü˛ ÙyôƒˆÏÙ !Ü˛ly

Óy ˛õ!Ó˚ˆÏÓ¢àï˛ ≤ÃË˛yÓÈüÈ~álG ˛õ%ˆÏÓ˚y˛õ%!Ó˚ ˆÓyV˛y ÎyÎ˚ !l– !Ü˛v ÛV%Ñ˛!Ü˛Û ¢∑!ê˛ ~•z §ï˛ƒ!ê˛ˆÏÜ˛ ˆÓyV˛yÎ˚ ˆÎ ~Ü˛•z ôÓ˚ˆÏîÓ˚

˜Ó!¢‹TƒÎ%_´ ˆ°yÜ˛ˆÏòÓ˚ ~Ü˛!ê˛ ˆày¤˛#Ó˚ çl§ÇáƒyÓ˚ xlƒˆÏòÓ˚ ï%˛°lyÎ˚ ~Ü˛!ê˛ §Ù§ƒy •GÎ˚yÓ˚ §Ω˛yÓly ˆÓ!¢ å~•z ˆ«˛ˆÏeñ

!§ˆÏçyˆÏÊ ˛!lÎ˚yä– !lÓ¶˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈Î%_´ àˆÏÓ£ÏîyÓ˚ Óî≈ly Ü˛Ó˚ˆÏSÈ– ÙˆÏôƒ §¡õÜ˛≈ xyˆÏSÈ

Ùyl!§Ü˛ x§%fliï˛y ̂ ÎÙl !§ˆÏçyˆÏÊ ˛!lÎ˚y ~ÓÇ !˛õï˛yÙyï˛yG Ùyl!§Ü˛ x§%fliï˛yÓ˚ §¡ø%á#l •ˆÏÎ˚ˆÏSÈl !Ü˛lyñ !Ü˛v Ü˛yÓ˚ƒÜ˛yÓ˚î

§¡õÜ˛≈ á%ÑˆÏç ̂ ÓÓ˚ Ü˛Ó˚yÓ˚ çlƒ ̨õÓ˚#«˛yÈüÈ!lÓ˚#«˛y fliy˛õl Ü˛Ó˚y x§Ω˛Ó– ~Ü˛çl Óƒ!_´Ó˚ !˛õï˛yÙyï˛y ̂ Ü˛ñ Óy ï˛yˆÏòÓ˚ Ùyl!§Ü˛

ˆÓ˚yà xyˆÏSÈ !Ü˛ly ï˛y xy˛õ!l !lÎ˚sfî Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl ly– ˛õ!Ó˚ÓˆÏï˛≈ñ ~Ü˛ÓyÓ˚ ~Ü˛çl Óƒ!_´Ó˚ ˛õÓ˚Óï˛≈# ç#ÓˆÏl !lî≈Î˚

Ü˛Ó˚y •Î˚ñ

àˆÏÓ£ÏÜ˛Ó˚y Óƒ!_´!ê˛Ó˚ ˜¢¢Ó ˆÌˆÏÜ˛ Óy ˛õ!Ó˚ˆÏÓ¢àï˛ Ü˛yÓ˚î=!°Ó˚ çlƒ Óƒ!_´Ó˚ ç#ÓlÎyeyÓ˚ Ü˛yÓ˚î=!°Ó˚ !òˆÏÜ˛ !Ê˛ˆÏÓ˚

ï˛yÜ˛yˆÏï˛ ˛õyˆÏÓ˚lñ ï˛ˆÏÓ xyÓ˚G Ü˛ˆÏë˛yÓ˚ ˛õÓ˚#«˛y ˆ§ê˛ Ü˛Ó˚yÓ˚ çlƒ Óƒ!_´Ó˚ ç#ÓˆÏlÓ˚ Ü˛yÓ˚î=!°ˆÏÜ˛ §#ÙyÓk˛ Óy !lÎ˚sfî

Ü˛Ó˚̂ Ïï˛ ̨õy Ï̂Ó˚ ly– ̨õyÓ˚flõ!Ó˚Ü˛ §¡õÜ ≈̨ àƒyÓ˚y!rê˛ ̂ òÎ˚ ly ̂ Î ~Ü˛!ê˛ Ü˛yÓ˚ƒÜ˛yÓ˚î §¡õÜ ≈̨ xy Ï̂SÈñ !Ü˛v Îál xy˛õ!l Ü˛yÓ˚ƒÜ˛yÓ˚î

Ê˛°yÊ˛° xç≈l Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓl lyñ

˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ xl%¢#°lÜ˛yÓ˚#ˆÏòÓ˚ çlƒ ≤ÃˆÏÎ˚yçl#Î˚ §y!•ˆÏï˛ƒÓ˚ ~Ü˛!ê˛ xÇ¢ ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ Îy ˆÌˆÏÜ˛ xÑ˛Ü˛ˆÏï˛

˛õyˆÏÓ˚– !lÓ¶˛!ê˛ Ùyl!§Ü˛ fl∫yˆÏfliƒÓ˚ Óƒy!ô=!°Ó˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ !Ü˛S%È V%Ñ˛!Ü˛Ó˚ Ü˛yÓ˚î=!° Óî≈ly Ü˛ˆÏÓ˚≠

!Ü˛S%È fl∫ï˛sfñ ˛õy!Ó˚Óy!Ó˚Ü˛ñ ~ÓÇ x!ï˛!Ó˚_´ÈüÈ˛õy!Ó˚Óy!Ó˚Ü˛ Ü˛yÓ˚î=!° ~Ü˛ˆÏÎyˆÏà xˆÏlÜ˛ Óƒy!ôˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ ÓˆÏ° ÙˆÏl

•Î˚ ~ÓÇ ˆ§•z xˆÏÌ≈ñ ï˛yÓ˚y Ûx!l!ò≈‹TÛ V%Ñ˛!Ü˛– ï˛yÓ˚y !Ó!Ë˛ß¨ xÓfliyÓ˚ çlƒ V%Ñ˛!Ü˛ Óyí˛¸yÎ˚– ~•z V%Ñ˛!Ü˛Ó˚ Ü˛yÓ˚î=!°Ó˚ ÙˆÏôƒ

Ó˚ˆÏÎ˚ˆÏSÈ !¢÷ !lÓ˚ƒyï˛ló ò#â≈fliyÎ˚# ˛õy!Ó˚Óy!Ó˚Ü˛ m®μó xò«˛ x!Ë˛Ë˛yÓÜ˛có ~Ü˛yˆÏí˛!ÙÜ˛ ÓƒÌ≈ï˛yó §•Ü˛Ù≈# ≤Ãï˛ƒyáƒyló

òy!Ó˚oƒ Óî≈Óyòñ !°DÓyòñ ~ÓÇ xlƒylƒ ôÓ˚ˆÏlÓ˚ ˜Ó£ÏÙƒó ~ÓÇ ≤Ã!ï˛ˆÏÓ¢# !Ó¢,C°y– Ü˛“ly Ü˛Ó˚&l xy˛õ!l ~Ü˛!ê˛ í˛zFã˛

!Óòƒy°ˆÏÎ˚ Ü˛yç Ü˛Ó˚ˆÏSÈl– xy˛õ!l ~•z !lÓ¶˛!ê˛ ˆÌˆÏÜ˛ çyˆÏll ˆÎ !˛õï˛yÙyï˛yÓ˚ §y•zˆÏÜ˛y˛õƒyÌ°!ç Ùyl!§Ü˛ x§%fliï˛yÓ˚

§y Ï̂Ì §¡õ!Ü ≈̨ï˛ ~ÓÇ !¢÷ !lÓ˚ƒyï˛lñ ~Ü˛y Ï̂í˛!ÙÜ˛ ÓƒÌ≈ï˛y ~ÓÇ òy!Ó˚o Ï̂ƒÓ˚ x!Ë˛K˛ï˛y=!°G í z̨Fã˛ V%Ñ̨ !Ü˛Ó˚ §y Ï̂Ì §¡õ!Ü ≈̨ï˛–

~•z K˛yl xy˛õlyˆÏÜ˛ Ùyl!§Ü˛ fl∫yfliƒ fl;˛#!lÇ ~ÓÇ ≤ÃyÌ!ÙÜ˛ •hflÏˆÏ«˛ˆÏ˛õÓ˚ çlƒ !¢«˛yÌ≈#ˆÏòÓ˚ x@˝Ãy!ôÜ˛yÓ˚ !òˆÏï˛ §y•yÎƒ

Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– ~!ê˛ xy˛õlyˆÏÜ˛ !Ó!Ë˛ß¨ ¢ï˛≈ §• !¢«˛yÌ≈#ˆÏòÓ˚ ˛õy!Ó˚Óy!Ó˚Ü˛ •z!ï˛•y§ §¡õˆÏÜ˛≈ xy˛õlyÓ˚ @˝Ã•ˆÏîÓ˚ Ê˛ˆÏÙ≈ ≤ÃŸ¿

xhs˝Ë%˛≈_´ Ü˛Ó˚ˆÏï˛ ˛õ!Ó˚ã˛y!°ï˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– xy˛õ!l Î!ò ~Ùl ~Ü˛!ê˛ fl%ÒˆÏ° Ü˛yç Ü˛ˆÏÓ˚l ˆÎáyˆÏl òy!Ó˚oƒ ~ÓÇ Óî≈Óyò

§yôyÓ˚î x!Ë˛K˛ï˛yñ ~•z ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈Î%_´ àˆÏÓ£Ïîy xy˛õlyˆÏÜ˛ !Ü˛S%È Ùôƒfliï˛y Ü˛Ó˚yÓ˚ çlƒ !¢«˛yÌ≈#ˆÏòÓ˚ çlƒ

!fli!ï˛fliy˛õÜ˛ï˛yÓ˚ §Ó˚OyÙ ~ÓÇ ≤Ã!¢«˛î !ÓÜ˛y¢ Ü˛Ó˚ˆÏï˛ xl%≤Ãy!îï˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚

~•z V%Ñ˛!Ü˛Ó˚ Ü˛yÓ˚î=!°Ó˚–
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ˆÊ ˛çyÓ˚ñ ÙyÜ˛≈ í˛!Óœí˛zÉñ ÙyˆÏÎ˚òy ˆçÉ àƒy!°l!flÒñ ~ÓÇ çƒyÜ˛ ~ÙÉ !Ó˚ã˛Ùƒyl– 1999 ‘‘V%Ñ˛!Ü˛ñ

§%Ó˚«˛yñ ~ÓÇ !fli!ï˛fliy˛õÜ˛ï˛y≠ §yÙy!çÜ˛ Ü˛yˆÏçÓ˚ çlƒ ~Ü˛!ê˛ ôyÓ˚îyàï˛ Ü˛yë˛yˆÏÙyÓ˚ !òˆÏÜ˛

xl%¢#°l Ü˛Ó˚yÉÛ §ÙyçÜ˛Ù≈ àˆÏÓ£Ïîy 23(3): 131-143

8.5 !Ü˛Ë˛yˆÏÓ xyÙÓ˚y ~Ü˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ §yÓ˚î# ˛õí˛¸ˆÏï˛ ˛õy!Ó˚⁄

˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ ≈̨ !l Ï̂Î˚ xy Ï̂°yã˛ly Ü˛ Ï̂Ó˚ ~Ùl ̨õ![˛ï˛ !lÓ¶˛=!° ≤ÃyÎ˚•z ~Ü˛!ê˛ ̨õyÓ˚flõ!Ó˚Ü˛ §¡õÜ ≈̨ §yÓ˚î# Óy ̨õyÓ˚flõ!Ó˚Ü˛

§¡õÜ˛≈ Ùƒy!ê˛Δ: xhs˝Ë%˛≈_´ Ü˛ˆÏÓ˚– §yÓ˚!î 1É1 ~Ü˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ˆê˛!ÓˆÏ°Ó˚ ~Ü˛!ê˛ í˛zòy•Ó˚î– xy˛õ!l ~•z Ùï˛

~Ü˛!ê˛ ˆê˛!Ó° Ü˛álG ˆòˆÏá!l •ˆÏï˛ ˛õyˆÏÓ˚ñ !Ü˛v ~!ê˛ xˆÏlÜ˛ ï˛Ìƒ ≤Ãòyl Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚É

Table 1.1 Correlations Among Variables

1 2 3 4

1. Poverty 1 0.24 0.20 0.70

2. Population 0.24 1 0.53 0.15

3. Violent Crime rate 0.20 0.53 1 0.26

4. Unemployment rate 0.70 0.15 0.26 1

≤ÃÌˆÏÙñ °«˛ƒ Ü˛Ó˚&l ˆÎ ≤Ã!ï˛!ê˛ ˛õ!Ó˚Óï˛≈l¢#° lyˆÏÙÓ˚ ˛õyˆÏ¢ ~ÓÇ ˆê˛!ÓˆÏ°Ó˚ ¢#£Ï≈ ÓÓ˚yÓÓ˚ §Çáƒy Ó˚ˆÏÎ˚ˆÏSÈ– ~!ê˛ ~Ü˛!ê˛

§yôyÓ˚î ¢ê ≈̨•ƒyu˛ Îy §yÓ˚î# Ï̂ï˛ ̨õ!Ó˚Óï ≈̨l¢#° lyÙ=!° Ï̂Ü˛ ò%•zÓyÓ˚ xhs˝Ë%̨ ≈_´ Ü˛Ó˚yÓ˚ ̨õ!Ó˚Ó Ï̂ï ≈̨ ̨õyÓ˚flõ!Ó˚Ü˛ §¡õÜ ≈̨ §yÓ˚î# Ï̂ï˛

ÓƒÓ•*ï˛ •Î˚– Îál ˆê˛!ÓˆÏ°Ó˚ ¢#ˆÏ£Ï≈ ~Ü˛!ê˛ 1 ÌyˆÏÜ˛ñ ï˛ál ~!ê˛ ÚÚòy!Ó˚oƒÛÛ ~Ó˚ çyÎ˚àyÎ˚ ÌyˆÏÜ˛– ~•z ˛õk˛!ï˛!ê˛ ˆ°áÜ˛ˆÏÜ˛

fliyl §ÇÓ˚«˛î Ü˛Ó˚̂ Ïï˛ ̂ òÎ˚ñ ï˛ Ï̂Ó ̂ ê˛!Ó Ï̂° Ê˛°yÊ˛° ̨õ!Ó˚Óï ≈̨l ly Ü˛ Ï̂Ó˚•z ̂ Ë˛!Ó˚̂ ÏÎ˚Ó Ï̂°Ó˚ ly Ï̂ÙÓ˚ §y Ï̂Ì §Çáƒy=!° ≤Ã!ï˛fliy˛õl

Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

°«˛ƒ Ü˛Ó˚&l ˆÎ 1 l¡∫Ó˚!ê˛ !ï˛Ó˚ƒÜ˛ ÓÓ˚yÓÓ˚ ˛õ%lÓ˚yÓ,!_ •ˆÏÎ˚ˆÏSÈó xlƒylƒ ˆê˛!ÓˆÏ°ñ ~•z 1s í˛ƒy¢ Óy Ê˛ÑyÜ˛y fliyl !òˆÏÎ˚

≤Ã!ï˛fliy!˛õï˛ •ˆÏï˛ ˛õyˆÏÓ˚– 1 âˆÏê˛ Îál ~Ü˛!ê˛ ˛õ!Ó˚Óï˛≈l¢#°ˆÏÜ˛ !lˆÏçÓ˚ §yˆÏÌ ï%˛°ly Ü˛Ó˚y •Î˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ˆÎáyˆÏl

Û!•Ç§ydÜ˛ x˛õÓ˚yˆÏôÓ˚ •yÓ˚Û ~ÓÇ Ü˛°yÙ 3 !Ù!°ï˛ •Î˚–

ˆê˛!ÓˆÏ°ñ ~Ü˛!ê˛ 1 xyˆÏSÈñ Îy ~•z ò%!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ !lá%Ñï˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ !lˆÏò≈¢ Ü˛ˆÏÓ˚ Ü˛yÓ˚î ï˛yÓ˚y

~Ü˛•z ˛õ!Ó˚Óï˛≈l¢#°– !ã˛e 1.5ÈüÈ~ 1s •y•z°y•zê˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ Îál ~Ü˛!ê˛ ˛õ!Ó˚Óï˛≈l¢#°ˆÏÜ˛ !lˆÏçÓ˚ §yˆÏÌ ï%˛°ly Ü˛Ó˚y

•Î˚–

1. Poverty 1 0.24  0.20 0.70

2. Population  0.24 1 0.53  0.15

3. Violent crime rate 0.20 0.53  1 0.26

4. Unemployment rate 0.70 0.15 0.26 1

Figure 1.5- Perfect correlations in a correlation table
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~Ü˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ §yÓ˚î# ˆ§•z fliyl=!°ˆÏÜ˛ •y•z°y•zê˛ Ü˛ˆÏÓ˚ ˆÎáyˆÏl ~Ü˛!ê˛ ˛õ!Ó˚Óï˛≈l¢#° ˆê˛!ÓˆÏ° !lˆÏçÓ˚

§yˆÏÌ ̂ SÈò Ü˛ˆÏÓ˚ ~ÓÇ ï˛y•z ~Ü˛!ê˛ !lá%Ñï˛ ̨ õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ Ó˚ˆÏÎ˚ˆÏSÈ– ̂ ÎáyˆÏl ~!ê˛ âˆÏê˛ñ ̂ ê˛!ÓˆÏ° ~Ü˛!ê˛ 1 ̂ òáyˆÏly •Î˚

~ÓÇ ˆ§•z 1=!° ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ˆê˛!ÓˆÏ°Ó˚ ˆÜ˛ˆÏw ~Ü˛!ê˛ !ï˛Ó˚ƒÜ˛ ˆÓ˚áy ˜ï˛!Ó˚ Ü˛ˆÏÓ˚–

ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤Ã!ï˛!ê˛ ˆ§ˆÏê˛Ó˚ çlƒ Pearson’s rüÈ~Ó˚ Ùyl á%ÑˆÏç ˆÓÓ˚ Ü˛Ó˚ˆÏï˛ñ xy˛õ!l ò%!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ !Ù!°ï˛ ˆSÈò

á%Ñ̂ Ïç ̨õyl– !ã˛e 1.6üÈ~ñ xy˛õ!l ̂ òá Ï̂ï˛ ̨õy Ï̂FSÈl ̂ Î xy˛õ!l Î!ò òy!Ó˚oƒ ~ÓÇ §!•Ç§ x˛õÓ˚y Ï̂ôÓ˚ •y Ï̂Ó˚Ó˚ Ù Ï̂ôƒ §¡õ Ï̂Ü ≈̨Ó˚

çlƒ r Ùyl á%ÑˆÏç ˆ˛õˆÏï˛ ã˛yl å§yÓ˚î#Ó˚ ¢#ˆÏ£Ï≈ 3 l¡∫Ó˚ myÓ˚y !lˆÏò≈!¢ï˛äñ xy˛õ!l ˆ§•z !Ó®%!ê˛ á%ÑˆÏç ˛õyˆÏFSÈl ˆÎáyˆÏl §y!Ó˚

~ÓÇ Ü˛°yÙ ˆSÈò Ü˛ˆÏÓ˚– ~•z ˆ«˛ˆÏeñ ˆSÈò !Ó®% •° r = 0.20

1 2 3 4

1. Poverty 1 0.24 0.20 0.70

2. Population 0.24 1 0.53 0.15

3. Violent crime rate 0.20 0.53 1  0.26

4. Unemployment rate 0.70 0.15  0.26  1

Figure 1.6- Finding correlations in a correlation table

~Ü˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ §yÓ˚î# Îy ˛õ!Ó˚Óï˛≈l¢#° òy!Ó˚oƒ ~ÓÇ ˛õ!Ó˚Óï˛≈l¢#° §!•Ç§ x˛õÓ˚yˆÏôÓ˚ •yˆÏÓ˚Ó˚ ÙˆÏôƒ ˆSÈò

!lˆÏò≈¢ Ü˛ˆÏÓ˚– òy!Ó˚oˆÏƒÓ˚ çlƒ §y!Ó˚!ê˛ •y•z°y•zê˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈñ ˆÎÙl ï,˛ï˛#Î˚ Ü˛°yÙñ Îy §!•Ç§ x˛õÓ˚yˆÏôÓ˚ •yˆÏÓ˚Ó˚ §yˆÏÌ

!ÙˆÏ° ÎyÎ˚– ~•z §¡õˆÏÜ˛≈Ó˚ çlƒ Pearson’s r ˛õyGÎ˚y ÎyÎ˚ ˆÎáyˆÏl ò%!ê˛ •y•z°y•zê˛ Ü˛Ó˚y ~°yÜ˛y x!ï˛e´Ù Ü˛ˆÏÓ˚– xy˛õ!l

ˆê˛!Ó° 1.7 ~Ó˚ Ùï˛ ˆòáˆÏï˛ ˆí˛ê˛y ˆê˛!Ó°G ˆòáˆÏï˛ ˛õyˆÏÓ˚l–

1 2 3 4

1. Poverty —

2. Population 0.24 —

3. Violent crime rate 0.20  0.53 — —

4. Unemployment rate 0.70  0.15 0.26  1

~•z ̂ ê˛!Ó Ï̂°ñ ̂ ê˛!Ó Ï̂°Ó˚ x Ï̂ô≈Ü˛ áy!° Ó˚yáy • Ï̂Î˚̂ ÏSÈ Ü˛yÓ˚î Ùyl=!° ̂ Ü˛Ó° ̂ ê˛!Ó Ï̂°Ó˚ l# Ï̂ã˛Ó˚ x Ï̂ô≈̂ ÏÜ˛Ó˚ ï˛y!°Ü˛yË%̨ _´=!°Ó˚

˛õ%lÓ˚yÓ,!_ Ü˛ˆÏÓ˚– §yÓ˚!î 1É1ÈüÈ~ í˛z˛õfliy!˛õï˛ §ÙhflÏ ï˛Ìƒ ~álG §yÓ˚î# 1É2ÈüÈ~ í˛z˛õ!fliï˛ñ !Ü˛v ̨õ%lÓ˚yÓ,!_ Ü˛Ó˚y Ùyl=!°

÷ô%Ùye ~Ü˛ÓyÓ˚ ≤Ãò!¢≈ï˛ •Î˚– xy˛õ!l Î!ò §yÓ˚!î 5É1 ~ xyÓyÓ˚ ï˛yÜ˛ylñ xy˛õ!l °«˛ƒ Ü˛Ó˚ˆÏÓl ˆÎ xy˛õ!l Î!ò á%ÑˆÏç

˛õyl ˆÎ òy!Ó˚oï˛y §!•Ç§ x˛õÓ˚yˆÏôÓ˚ •yˆÏÓ˚Ó˚ çlƒ Ü˛°yÙ 3 ~Ó˚ §yˆÏÌ ˆÜ˛yÌyÎ˚ ˆSÈò Ü˛ˆÏÓ˚ñ ï˛y •° 0É20– xy˛õ!l Î!ò

§y!Ó˚ 1 ˆÌˆÏÜ˛ Ü˛°yÙ 3 ˆï˛ òy!Ó˚oï˛y xl%§Ó˚î Ü˛ˆÏÓ˚l §yÓ˚!î 1É2ÈüÈˆï˛ §!•Ç§ x˛õÓ˚yˆÏôÓ˚ •yˆÏÓ˚Ó˚ çlƒñ xy˛õ!l ~Ü˛!ê˛

Ùyl ˛õyˆÏÓl ly– ˛õ!Ó˚ÓˆÏï˛≈ñ ~Ü˛•z 0É20 á%ÑˆÏç ˆ˛õˆÏï˛ òy!Ó˚oˆÏƒÓ˚ çlƒ §!•Ç§ x˛õÓ˚yˆÏôÓ˚ •yˆÏÓ˚Ó˚ çlƒ Ü˛°yÙ 1 ˆÌˆÏÜ˛

§y!Ó˚ 3 xl%§Ó˚î Ü˛Ó˚&l–



NSOU  PGSW - VII 183

1 2 3 4

1. Poverty 1 0.24 0.20  0.70

2. Population  0.24 1 0.53 0.15

3. Violent crime rate 0.20 0.53 1 0.26

4. Unemployment rate  0.70 0.15 0.26  1

                              Figure 1.7- Mirrored data in correlation tables

~Ü˛!ê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ §yÓ˚î#ˆÏï˛ñ ò%!ê˛ fliyl Ó˚ˆÏÎ˚ˆÏSÈ ˆÎáyˆÏl ~Ü˛•z ˆË˛!Ó˚ˆÏÎ˚Ó° ˆSÈò Ü˛ˆÏÓ˚– !•Ç§ydÜ˛ x˛õÓ˚yô ~ÓÇ

òy!Ó˚o Ï̂ƒÓ˚ Ù Ï̂ôƒ §¡õÜ ≈̨ á%Ñç Ï̂ï˛ !à Ï̂Î˚ xy˛õ!l •Î˚ òy!Ó˚o Ï̂ƒÓ˚ çlƒ ≤ÃÌÙ §y!Ó˚̂ Ïï˛ ̂ Î Ï̂ï˛ ̨õy Ï̂Ó˚l ~ÓÇ !•Ç§ydÜ˛ x˛õÓ˚y Ï̂ôÓ˚

•yˆÏÓ˚Ó˚ çlƒ ï,˛ï˛#Î˚ Ü˛°yˆÏÙ ˆÎˆÏï˛ ˛õyˆÏÓ˚l !˛õÎ˚yÓ˚§ˆÏlÓ˚ xyÓ˚ á%ÑˆÏç ˆ˛õˆÏï˛ñ xÌÓy xy˛õ!l ï,˛ï˛#Î˚ §y!Ó˚ ~ÓÇ ≤ÃÌÙ

Ü˛°yÙ!ê˛ ˆòáˆÏï˛ ˛õyˆÏÓ˚l– ~•z ò%!ê˛ xÓfliyˆÏl xy˛õ!l ˆÎ Ùyl=!° á%ÑˆÏç ˛õyˆÏÓl ï˛y ~Ü˛•z •ˆÏÓ–

8.6 xyÙÓ˚y Ü˛#Ë˛yˆÏÓ ˜Ó!ã˛eˆÏƒÓ˚ ˛õ)Ó≈yË˛y§ !òˆÏï˛ ˛õy!Ó˚⁄

xy˛õ!l •z!ï˛ÙˆÏôƒ Îy âˆÏê˛ˆÏSÈ ï˛y ˛õÓ˚#«˛y Ü˛Ó˚yÓ˚ ˛õ!Ó˚ÓˆÏï˛≈ Ë˛!Ó£ÏƒˆÏï˛ Ü˛# âê˛ˆÏÓ ï˛y xl%Ùyl Ü˛Ó˚ˆÏï˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈

ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ã˛y•zˆÏï˛ ˛õyˆÏÓ˚l– Pearson’s r ~ˆÏï˛ §y•yÎƒ Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚ lyñ !Ü˛v §ÇÜ˛ˆÏ“Ó˚ §•àñ ÎyˆÏÜ˛ r2 Ó°y •Î˚ñ

˛õyˆÏÓ˚– ˛õyÌ≈Ü˛ƒ •° §ÇáƒyÓ˚ ˆ§ê˛ ï˛yˆÏòÓ˚ àí˛¸ Ùyl ˆÌˆÏÜ˛ Ü˛ï˛ê˛y xy°yòy ï˛yÓ˚ ˛õ!Ó˚Ùy˛õ– !lî≈ˆÏÎ˚Ó˚ §•à !lË˛≈Ó˚¢#°

ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤ÃÜ˛Ó˚ˆÏîÓ˚ xl%˛õyï˛ !lô≈yÓ˚î Ü˛ˆÏÓ˚ Îy fl∫yô#l ã˛°Ü˛ ˆÌˆÏÜ˛ xl%ÙylˆÏÎyàƒ–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ §ÇÜ˛ˆÏ“Ó˚ §•à •z!Dï˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ˆÎ ˆ°yˆÏÜ˛Ó˚y ≤Ã!ï˛!òl ˆÎ ˛õ!Ó˚Ùyî ÓƒyÎ˚yÙ Ü˛ˆÏÓ˚ ï˛y ~Ü˛!ê˛ !l!ò≈‹T

§ÙˆÏÎ˚Ó˚ ÙˆÏôƒ ï˛yˆÏòÓ˚ GçˆÏlÓ˚ 20 ¢ï˛yÇ¢ ˛õ!Ó˚Óï˛≈ˆÏlÓ˚ ˛õ)Ó≈yË˛y§ !òˆÏï˛ ˛õyˆÏÓ˚–

r2 ~Ó˚ àîly ï%̨ °lyÙ)°Ü˛Ë˛y Ï̂Ó §•ç– ~Ü˛ÓyÓ˚ xy˛õ!l r ~Ó˚ Ùyl á%ÑˆÏç ˆ˛õˆÏ°ñ xy˛õ!l ~•z Ùyl!ê˛ˆÏÜ˛ Óà≈ Ü˛Ó˚&l–

ˆÎˆÏ•ï%˛ §ÙhflÏ r Ùyl ‘‘1 ~ÓÇ 1 ~Ó˚ ÙˆÏôƒñ ̂ flÒyÎ˚y!Ó˚Ç x˛õyˆÏÓ˚¢ˆÏlÓ˚ Ê˛ˆÏ° rüÈ~Ó˚ ï%˛°lyÎ˚ r2ÈüÈ~Ó˚ çlƒ ~Ü˛!ê˛ ̂ SÈyê˛ Ùyl

˛õyGÎ˚y ÎyÎ˚– ôÓ˚&lñ í˛zòy•Ó˚îfl∫Ó˚*˛õñ ˆ§•z r = 0.65–

r2 = 0.652

= 0.65 × 0.65 = 0.42

Îál r= 0.42ñ ï˛ál ~Ü˛!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤ÃÜ˛Ó˚ˆÏîÓ˚ 42 ¢ï˛yÇ¢ xlƒ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤ÃÜ˛Ó˚î myÓ˚y Ë˛!Ó£Ïƒmyî# Ü˛Ó˚y

•Î˚ñ xÌÓy ~Ü˛!ê˛ ˆË˛!Ó˚ˆÏÎ˚Ó° xlƒ!ê˛Ó˚ Ë˛!Ó£Ïƒmyî#ˆÏï˛ 42 ¢ï˛yÇ¢ Ü˛yÓ˚ƒÜ˛Ó˚–

x@˝Ãy!ôÜ˛yÓ˚ !lô≈yÓ˚ˆÏîÓ˚ çlƒ !lî≈ˆÏÎ˚Ó˚ §•à ÓƒÓ•yÓ˚ Ü˛Ó˚y

≤ÃyÎ˚¢•z §yÙy!çÜ˛ Ü˛Ù≈#ˆÏòÓ˚ Ü˛#Ë˛yˆÏÓ ˛õ!Ó˚ˆÏ£ÏÓy=!° °«˛ƒ Ü˛Ó˚y ÎyÎ˚ ˆ§ §¡õˆÏÜ˛≈ ˛õSÈ® Ü˛Ó˚ˆÏï˛ •Î˚– §¡õò §#!Ùï˛ñ ~ÓÇ

ï˛y Ï̂òÓ˚ Ü˛yÓ˚ƒÜ˛Ó˚Ë˛y Ï̂Ó ÓƒÓ•yÓ˚ Ü˛Ó˚y ≤Ã Ï̂Î˚yçl– ̨õyÓ˚flõ!Ó˚Ü˛ §¡õÜ ≈̨ ~ÓÇ §ÇÜ˛ Ï̂“Ó˚ §•à ̂ ÓyV˛y Ü˛#Ë˛y Ï̂Ó ò%°≈Ë˛ §Çfliyl=!°

ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ •Î˚ ˆ§ §¡õˆÏÜ˛≈ !§k˛yˆÏhs˝Ó˚ çlƒ ≤Ã§D §Ó˚ÓÓ˚y• Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–



184 NSOU  PGSW - VII

í z̨òy•Ó˚îfl∫Ó˚*˛õñ xy˛õ!l Î!ò ~Ùl ~Ü˛!ê˛ §ÇfliyÓ˚ çlƒ Ü˛yç Ü˛ Ï̂Ó˚l Îy xhs˝Ó˚DÈüÈxÇ¢#òyÓ˚ §!•Ç§ï˛y åxy•z!˛õ!Ë˛ä ̂ ÙyÜ˛y Ï̂Ó°y

Ü˛ˆÏÓ˚ ~ÓÇ xy˛õ!l ~Ü˛!ê˛ ≤Ã!ï˛ˆÏÓ˚yô Ü˛Ù≈§)!ã˛ ÷Ó˚& Ü˛Ó˚ˆÏï˛ ã˛ylñ ï˛y•ˆÏ° xy˛õlyÓ˚ §Çfliyl=!° ˆÜ˛yl çl§ÇáƒyÓ˚ í˛z˛õÓ˚

ˆÊ˛yÜ˛y§ Ü˛Ó˚y í˛z!ã˛ï˛⁄ §ÓyÓ˚ ˆ§Óy Ü˛Ó˚yÓ˚ «˛Ùï˛y xy˛õlyÓ˚ lyG ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– xy˛õlyÓ˚ ˛õ!Ó˚ˆÏ£ÏÓy=!°ˆÏÜ˛ §Ó≈y!ôÜ˛

≤ÃË˛yÓ ˆÊ˛°ˆÏï˛ °«˛ƒ Ü˛Ó˚yÓ˚ ~Ü˛!ê˛ í˛z˛õyÎ˚ xyˆÏSÈ !Ü˛⁄

!Ü˛S%È àˆÏÓ£Ïîy xy•z!˛õ!Ë˛Ó˚ âê˛lyÓ˚ çlƒ Ë˛!Ó£Ïƒmyî#Ù)°Ü˛ ˆË˛!Ó˚ˆÏÎ˚Ó° á%ÑˆÏç ˆÓÓ˚ Ü˛Ó˚yÓ˚ ˆã˛‹Ty Ü˛ˆÏÓ˚ˆÏSÈ– ~•z àˆÏÓ£ÏîyÎ˚

!¢«˛yÓ˚ hflÏÓ˚ñ Ü˛Ù≈§Çfliy Ï̂lÓ˚ !fli!ï˛ñ xyd§¡øylñ x!Ë˛K˛ï˛y Óy !¢÷ !•§y Ï̂Ó ̨õy!Ó˚Óy!Ó˚Ü˛ §!•Ç§ï˛y ̂ òáyñ ̨õ)Ó≈Óï ≈̨# ̂ Ê˛Ôçòy!Ó˚

!Óã˛yÓ˚ ÓƒÓfliyÓ˚ !ÙÌ!fl;˛Î˚y ~ÓÇ xlƒylƒ x Ï̂lÜ˛ Ü˛yÓ˚̂ ÏîÓ˚ Ù Ï̂ï˛y ̨õ!Ó˚Óï ≈̨l¢#°=!°Ó˚ Ù Ï̂ôƒ §¡õ Ï̂Ü ≈̨Ó˚ §¶˛yl Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ–

xy˛õ!l Î!ò

÷ô%Ùye §#!Ùï˛ §ÇáƒÜ˛ ̂ °yÜ˛ˆÏÜ˛ ̂ §Óy !òˆÏï˛ ̨ õyˆÏÓ˚ñ Ë˛!Ó£ÏƒˆÏï˛ xy•z!˛õ!Ë˛ •…y§ Ü˛Ó˚yÓ˚ °«˛ƒ xç≈ˆÏlÓ˚ §Ω˛yÓly Óyí˛¸yˆÏlyÓ˚

çlƒ xy˛õlyÓ˚ ˆÜ˛yl !Ó£ÏÎ˚=!°ˆÏÜ˛ x@˝Ãy!ôÜ˛yÓ˚ ˆòGÎ˚y í˛z!ã˛ï˛⁄

Î!ò xy˛õlyÓ˚ §Ω˛yÓƒ xÇ¢@˝Ã•îÜ˛yÓ˚#ˆÏòÓ˚ !¢«˛yÓ˚ hflÏÓ˚ ˛õ!Ó˚Ó!ï˛≈ï˛ •Î˚ñ xy˛õ!l !¢«˛yÓ˚ hflÏÓ˚ ~ÓÇ IPVüÈ~Ó˚ âê˛ly=!°Ó˚

ÙˆÏôƒ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ˆòáˆÏï˛ ˛õyˆÏÓ˚l– ôÓ˚&l ~Ü˛!ê˛ àˆÏÓ£ÏîyÎ˚ xy•z!˛õ!Ë˛ ~ÓÇ xÇ¢#òyÓ˚ !¢«˛yÓ˚ hflÏˆÏÓ˚Ó˚ âê˛lyÓ˚

çlƒ r = 0.60 ˛õyGÎ˚y ˆàˆÏSÈ–

r2= 0.60 2

r2 = 0.60 × 0.60

r2 = 0.36

§%ï˛Ó˚yÇñ ~Ü˛çl xÇ¢#òyˆÏÓ˚Ó˚ !¢«˛yÓ˚ hflÏÓ˚ IPVÈüÈ~Ó˚ âê˛ly=!°Ó˚ ˜Ó!ã˛ˆÏeÏƒÓ˚ 36 ¢ï˛yÇˆÏ¢Ó˚ çlƒ òyÎ˚# •ˆÏï˛ ˛õyˆÏÓ˚–

~Ü˛çl xÇ¢#òyˆÏÓ˚Ó˚ !¢«˛yÓ˚ hflÏÓ˚ ˆ≤Ãy@˝ÃyˆÏÙ xÇ¢@˝Ã•îˆÏÜ˛ x@˝Ãy!ôÜ˛yÓ˚ ˆòGÎ˚yÓ˚ §ˆÏÓy≈_Ù í˛z˛õyÎ˚ lyG •ˆÏï˛ ˛õyˆÏÓ˚ñ ï˛ˆÏÓ

§yÙy!çÜ˛ !ÓK˛yˆÏl 36 ¢ï˛yÇ¢ ˆÓ¢ ¢!_´¢y°#–

xlƒ ~Ü˛!ê˛ àˆÏÓ£ÏîyÎ˚ ̃ ¢¢ˆÏÓ ¢yÓ˚#!Ó˚Ü˛ !lÓ˚ƒyï˛ˆÏlÓ˚ §¡ø%á#l •GÎ˚y ~ÓÇ ≤ÃyÆÓÎ˚flÒ !•§yˆÏÓ xy˛õ!_çlÜ˛ •GÎ˚yÓ˚ çlƒ

r = 0.77 ˛õyGÎ˚y ˆàˆÏSÈ–

r2 = 0.772

 = 0.77 × 0.77 = 0.59

xï˛~Óñ ˜¢¢ˆÏÓ x˛õÓƒÓ•yˆÏÓ˚Ó˚ §¡ø%á#l •GÎ˚y ≤ÃyÆÓÎ˚flÒ !•§yˆÏÓ x˛õÙylçlÜ˛ •GÎ˚yÓ˚ ï˛yÓ˚ï˛ˆÏÙƒÓ˚ 59 ¢ï˛yÇˆÏ¢Ó˚

çlƒ òyÎ˚# •ˆÏï˛ ˛õyˆÏÓ˚ñ Îy !¢«˛yÓ˚ ï%˛°lyÎ˚ xˆÏlÜ˛ ˆÓ!¢ ¢ï˛yÇ¢

Î!òG 59 ¢ï˛yÇ¢ ~Ü˛!ê˛ ¢!_´¢y°# Ë˛!Ó£Ïƒmyî#Ó˚ ÙˆÏï˛y ÙˆÏl •ˆÏï˛ ˛õyˆÏÓ˚ lyñ §yÙy!çÜ˛ !ÓK˛yˆÏl ~!ê˛ ~Ü˛!ê˛ ¢!_´¢y°#

Ê˛°yÊ˛° !•§yˆÏÓ !ÓˆÏÓ!ã˛ï˛ •Î˚–

~•z ï˛ Ï̂ÌƒÓ˚ ̂ ≤Ã!«˛ Ï̂ï˛ñ xy˛õ!l §Ω˛yÓƒ Üœ̨ y Ï̂Î˚rê˛ Ï̂òÓ˚ x@˝Ãy!ôÜ˛yÓ˚ !ò Ï̂ï˛ ̨õy Ï̂Ó˚l ÎyÓ˚y ̃ ¢¢ÓÜ˛y Ï̂° x˛õÓƒÓ•y Ï̂Ó˚Ó˚ x!Ë˛K˛ï˛yÓ˚

!Ó˚ˆÏ˛õyê˛≈ Ü˛ˆÏÓ˚ ÎyÓ˚y xy˛õlyÓ˚ §Çfliyl=!°ˆÏÜ˛ xyÓ˚G Ë˛y°Ë˛yˆÏÓ °«˛ƒ Ü˛Ó˚yÓ˚ çlƒ x˛õÓƒÓ•yˆÏÓ˚Ó˚ x!Ë˛K˛ï˛yÓ˚ ≤Ã!ï˛ˆÏÓòl



NSOU  PGSW - VII 185

Ü˛ˆÏÓ˚ ly– xy˛õ!l ~•z Ùï˛ Ë˛!Ó£Ïƒmyî# ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ ≤ÃË˛yÓ !ÓˆÏÓã˛ly Ü˛Ó˚y í˛z!ã˛ï˛ñ Î!òGÉ xˆÏlÜ˛ Ë˛!Ó£Ïƒmyî# §¡õÜ˛≈

§¡õˆÏÜ˛≈ ˆí˛ê˛y ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚

Îy Ùyl%ˆÏ£ÏÓ˚ ̂ ày¤˛#Ó˚ xyã˛Ó˚ˆÏîÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ~ÓÇ Óƒ!_´ˆÏòÓ˚ !lˆÏçˆÏòÓ˚ lÎ˚– ~•z ̂ «˛ˆÏeñ x!ï˛!Ó˚_´ ̨õ!Ó˚ˆÏ£ÏÓy ̂ ˛õˆÏï˛

ˆ°yˆÏÜ˛ˆÏòÓ˚ °«˛ƒ Ü˛Ó˚

!¢÷ñ x˜Ïl!ï˛Ü˛– Î!òG §yôyÓ˚îË˛yˆÏÓ ~Ü˛!ê˛ !¢÷ !•§yˆÏÓ !lÓ˚ƒy!ï˛ï˛ •GÎ˚yÓ˚ Ê˛ˆÏ° ~Ü˛çl ≤ÃyÆÓÎ˚flÒ !•§yˆÏÓ ò%Ó≈ƒÓ•yÓ˚

fliyÎ˚# •GÎ˚yÓ˚ í˛zFã˛ V%Ñ˛!Ü˛Ó˚ !òˆÏÜ˛ !lˆÏÎ˚ ÎyÎ˚ñ ï˛ˆÏÓ ~!ê˛ ̂ Ü˛ylG Óƒ!_´Ó˚ myÓ˚y x˛õÓƒÓ•yÓ˚ fliyÎ˚# •GÎ˚yÓ˚ §Ω˛yÓlyÓ˚ ̨õ)Ó≈yË˛y§

ˆòÎ˚ ly–

§ÇˆÏ«˛ˆÏ˛õñ ~•z=!° r2 ~Ó˚ !Ü˛S%È ˜Ó!¢‹Tƒ≠

 Ùyl Óy r2 0 ˆÌˆÏÜ˛ 1 ˛õÎ≈hs˝–

 Î!ò r2ÈüÈ~Ó˚ Ùyl 0 •Î˚ñ ï˛y•ˆÏ° fl∫yô#l ˆË˛!Ó˚ˆÏÎ˚Ó° ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ !lË˛≈Ó˚¢#° ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ Ë˛!Ó£Ïƒmyî# Ü˛Ó˚y

Îy Ï̂Ó ly–

 Î!ò r2üÈ~Ó˚ Ùyl 1 •Î˚ñ ï˛y•ˆÏ° !lË˛≈Ó˚¢#° ̂ Ë˛!Ó˚ˆÏÎ˚Ó° §Ó§ÙÎ˚ fl∫yô#l ̂ Ë˛!Ó˚ˆÏÎ˚Ó° ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ e&!ê˛ SÈyí˛¸y•z xl%Ùyl

Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

 r2ÈüÈ~Ó˚ ˆÎ ˆÜ˛ylG Ùyl !lˆÏò≈¢ Ü˛ˆÏÓ˚ ˆÎ !lË˛≈Ó˚¢#° ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ Ü˛ï˛ ¢ï˛yÇ¢ ≤ÃÜ˛Ó˚î fl∫yô#l ˆË˛!Ó˚ˆÏÎ˚Ó° ÓƒÓ•yÓ˚

Ü˛ˆÏÓ˚ xl%Ùyl Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

 Î!ò r2 0.5 •Î˚ñ ï˛y•ˆÏ° !lË˛≈Ó˚¢#° ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ˛õ!Ó˚Óï˛≈ˆÏlÓ˚ 50 ¢ï˛yÇ¢ fl∫yô#l ˆË˛!Ó˚ˆÏÎ˚Ó° ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ xl%Ùyl

Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ~Ü˛!ê˛ r2

 0.6 ~Ó˚ Ùy Ï̂l •° ˆÎ 60 ¢ï˛yÇ¢ Ë˛!Ó£Ïƒmyî# Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ~ÓÇ ï˛y•z–

xyÓyÓ˚ñ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ Ü˛yÓ˚ƒÜ˛yÓ˚î lÎ˚ñ ï˛ˆÏÓ ~•z §¡õÜ˛≈=!° ˆÓyV˛y ~ÓÇ ˆÎáyˆÏl ¢!_´¢y°# ~ÓÇ ò%Ó≈° §¡õÜ˛≈

!ÓòƒÙylñ ï˛y xy˛õlyˆÏÜ˛ xyÓ˚G Ü˛yÓ˚ƒÜ˛Ó˚ •hflÏˆÏ«˛˛õ ̃ ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚ñ Óy xhs˝ï˛˛õˆÏ«˛ xy˛õ!l ̂ Î Óƒ!_´

Óy çl§Çáƒy xyˆÏSÈl ï˛y xyÓ˚G Ë˛y°Ë˛yˆÏÓ Ó%V˛ˆÏï˛ §ˆÏD Ü˛yçÉ

R2 ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ §#ÙyÓk˛ï˛y xyˆÏSÈ

r2 ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ñ §¡õÜ˛≈ xÓ¢ƒ•z ˜Ó˚!áÜ˛ •ˆÏï˛ •ˆÏÓ– Î!ò

ˆí˛ê˛y Óe´ˆÏÓ˚áyñ r2

 xyÓ˚ í˛z˛õÎ%_´ •y!ï˛Î˚yÓ˚ lÎ˚– Î!ò xy˛õ!l ~Ü˛!ê˛ í˛z˛õÓ˚ xy˛õlyÓ˚ ï˛Ìƒ @˝ÃyÊ˛

flÒƒyê˛yÓ˚≤’ê˛ ~ÓÇ ˆòá%l ˆÎ ï˛yÓ˚y Óe´ˆÏÓ˚áyÓ˚ §yˆÏÌ §yò,¢ƒ˛õ)î≈ñ !ã˛e 1.8ÈüÈ~ñ xy˛õ!l ˛õyÓ˚ˆÏÓl ly

r2 ÓƒÓ•yÓ˚ Ü˛Ó˚&l

xy˛õlyÓ˚ ˆí˛ê˛y Ù)°ƒyÎ˚l Ü˛Ó˚ˆÏï˛–
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Figure 1.8 : Linear and Curvilinear Distributions

8.7 ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ ≈̨ §•à àîly Ü˛Ó˚y

~•z ˛õk˛!ï˛!ê˛ ~Ü˛!ê˛ §)e !•§yˆÏÓ ˆòGÎ˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ˆÎáyˆÏl x ≤ÃÌÙ ã˛°ˆÏÜ˛Ó˚ çlƒ òÑyí˛¸yÎ˚ñ

!mï˛#Î˚ ã˛°ˆÏÜ˛Ó˚ çlƒ yñ ~ÓÇ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ §•ˆÏàÓ˚ çlƒ r-

r = àí ¸̨ å≤Ã!Ùï˛ ~Ü˛ˆÏÜ˛ xä × å≤Ã!Ùï˛ ~Ü˛ Ï̂Ü˛ yä

§yÓ˚!î 1-~ xl%ÙylÙ)°Ü˛ ˆí˛ê˛yÓ˚ çlƒ r àîly Ü˛Ó˚&l–

§yÓ˚!î 1É ˆí˛ê˛y–

X Y

1 5

3 9

4 7

5 1

7 13

 í˛z˛õˆÏÓ˚Ó˚ ˆê˛!ÓˆÏ°Ó˚ ≤ÃÌÙ §y!Ó˚!ê˛ ~Ü˛!ê˛ˆÏï˛ ò%!ê˛ ˛õ!Ó˚Ùy˛õ í˛z˛õfliy˛õl Ü˛ˆÏÓ˚

xôƒÎ˚ˆÏlÓ˚ !Ó£ÏÎ˚ó ò%!ê˛ §Çáƒy •° flÒƒyê˛yÓ˚ í˛yÎ˚y@˝ÃyˆÏÙ §Ç!Ÿ’‹T !Ó®%Ó˚ xüÈ ~ÓÇ yÈüÈfliylyB˛– ~Ü˛•zË˛yˆÏÓ xlƒylƒ §y!Ó˚Ó˚

çlƒ–

ˆçyí ¸̨yÓ˚ !Ó£ÏÎ˚=!°≠ r ÷ô%Ùye ï˛ál•z §ÇK˛y!Î˚ï˛ Ü˛Ó˚y •Î˚ Îál xy˛õlyÓ˚ ò%!ê˛ ̂ Ë˛!Ó˚̂ ÏÎ˚Ó° Ìy Ï̂Ü˛ ~ÓÇ í z̨Ë˛Î˚•z xôƒÎ˚̂ ÏlÓ˚

≤Ã!ï˛!ê˛ !Ó£ÏˆÏÎ˚Ó˚ çlƒ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚y •Î˚– §Ùyôyl– Ü˛yç!ê˛ l#ˆÏã˛Ó˚ §yÓ˚î# !•§yˆÏÓ !ÓlƒhflÏ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–
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Computing r-

x in standard                  y in standard

x y units units Product

1 5 ‘‘1.5 ‘‘0.5 0.75

3 9 ‘‘0.5 0.5 ‘‘0.25

4 7 0.0 0.0 0.00

5 1 0.5 ‘‘1.5 ‘‘0 .75

7 13 1.5 1.5 2.25

ôy˛õ 1É

 X-Ùyl=!° Ï̂Ü˛ fiê˛ƒyu˛yí ≈̨ •zí z̨!l Ï̂ê˛ Ó˚*˛õyhs˝Ó˚ Ü˛Ó˚&lñ ̂ ÎÙl xôƒyÎ˚ 5– ~!ê˛ xyÙy Ï̂òÓ˚ çlƒ x Ï̂lÜ˛ Ü˛yç– ≤ÃÌ Ï̂Ùñ xy˛õly Ï̂Ü˛

xÈüÈÙyˆÏlÓ˚ àí˛¸ ~ÓÇ SD á%ÑˆÏç ˆÓÓ˚ Ü˛Ó˚ˆÏï˛ •ˆÏÓ≠ xÈüÈÙyˆÏlÓ˚ àí˛¸ = 4– SD = 2–

ï˛yÓ˚˛õÓ˚ñ xy˛õlyˆÏÜ˛ ≤Ã!ï˛!ê˛ xÈüÈÙyl ˆÌˆÏÜ˛ àí˛¸ !ÓˆÏÎ˚yà Ü˛Ó˚ˆÏï˛ •ˆÏÓ ~ÓÇ SD myÓ˚y Ë˛yà Ü˛Ó˚ˆÏï˛ •ˆÏÓ≠

(1– 4)/2 = ‘‘1.5, (3–4)/2=‘‘0.5, (4–4)/2=0, (5–4)/2=0.5,(7–4)/2

=1.5

Ê˛°yÊ˛° í˛z˛õˆÏÓ˚Ó˚ ˆê˛!ÓˆÏ°Ó˚ ï,˛ï˛#Î˚ Ü˛°yˆÏÙ ÎyÎ˚– §Çáƒy xy˛õlyˆÏÜ˛ ÓˆÏ°

SDüÈ~Ó˚ ˛õ!Ó˚ˆÏ≤Ã!«˛ˆÏï˛ xÈüÈÙyl=!° àˆÏí˛¸Ó˚ Ü˛ï˛ í˛z˛õˆÏÓ˚ Óy l#ˆÏã˛– ~•z ˆ«˛ˆÏeñ

Ùyl 1 •° àí˛¸ ˆÌˆÏÜ˛ 1.5 SDs Ü˛Ù–

ôy˛õ 2É

YüÈÙyl=!°ˆÏÜ˛ fiê˛ƒyu˛yí˛≈ •zí˛z!lˆÏê˛ Ó˚*˛õyhs˝Ó˚ Ü˛Ó˚&ló Ê˛°yÊ˛° ˆê˛!ÓˆÏ°Ó˚ ã˛ï%˛Ì≈ Ü˛°yˆÏÙ ÎyÎ˚– ˆÎ ˛õy!ê˛à!îï˛ §ÓˆÏã˛ˆÏÎ˚

áyÓ˚y˛õ ˆ¢£ÏÉ

ôy˛õ 3É ˆê˛!ÓˆÏ°Ó˚ ≤Ã!ï˛!ê˛ §y!Ó˚ çlƒñ ˛õîƒ Ü˛yç xyí˛zê˛

åfiê˛ƒyu˛yí˛≈ •zí˛z!lˆÏê˛ xä × åfiê˛ƒyu˛yí˛≈ •zí˛z!lˆÏê˛ yä

˛õîƒ=!° ˆê˛!ÓˆÏ°Ó˚ ˆ¢£Ï Ü˛°yˆÏÙ ÎyÎ˚–

ôy˛õ 4É ˛õˆÏîƒÓ˚ àí˛¸ !ll≠

r = àí ¸̨ å≤Ã!Ùï˛ ~Ü˛ˆÏÜ˛ xä × å≤Ã!Ùï˛ ~Ü˛ Ï̂Ü˛ yä

  = (0.75 ‘‘ 0.25 + 0.00 ‘‘ 0.75 + 2 .25)/5
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  = 0.40

~!ê˛ §Ùyôyl!ê˛ §¡õ)î≈ Ü˛ˆÏÓ˚– xy˛õ!l Î!ò ˆí˛ê˛yÓ˚ çlƒ ~Ü˛!ê˛ flÒƒyê˛yÓ˚ í˛yÎ˚y@˝ÃyÙ ≤’ê˛ Ü˛ˆÏÓ˚lñ ˛õˆÏÎ˚rê˛=!° ì˛y°% •ˆÏÎ˚ ÎyÎ˚

!Ü˛v ÷ô%Ùye !¢!Ì°Ë˛yˆÏÓ Üœ˛yfiê˛yÓ˚ Ü˛Ó˚y •Î˚–

ˆÜ˛l r §!Ù!ï˛Ó˚ ˛õ!Ó˚Ùy˛õ !•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚⁄l#ˆÏã˛Ó˚ !ã˛ˆÏeñ ˛õîƒ=!° §Ç!Ÿ’‹T !Ó®%ˆÏï˛ !ã˛!•´ï˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– flÒƒyê˛yÓ˚

í˛yÎ˚y@˝ÃyÙˆÏÜ˛ ã˛yÓ˚!ê˛ ã˛ï%˛Ë%˛≈ˆÏç !ÓË˛_´ Ü˛ˆÏÓ˚ àˆÏí˛¸Ó˚ !Ó®%Ó˚ ÙyôƒˆÏÙ xl%Ë)˛!ÙÜ˛ ~ÓÇ í˛zÕ‘¡∫ ̂ Ó˚áy xÑyÜ˛y •Î˚– ~Ü˛!ê˛ !Ó®% Î!ò

•Î˚

!l¡¨ ÓyÙ ã˛ï%̨ Ë%̨ ≈çñ í z̨Ë˛Î˚ ̂ Ë˛!Ó˚̂ ÏÎ˚Ó° à Ï̂í ¸̨Ó˚ !l Ï̂ã˛ ~ÓÇ fiê˛ƒyu˛yí ≈̨ •zí z̨!l Ï̂ê˛ }îydÜ˛ó ò%!ê˛ ̂ l!ï˛Óyã˛ Ï̂Ü˛Ó˚ =îÊ˛° •z!ï˛Óyã˛Ü˛–

í˛z˛õˆÏÓ˚Ó˚ í˛yl ã˛ï%˛Ë%˛≈ˆÏçñ ò%!ê˛ ˛õ!ç!ê˛ˆÏË˛Ó˚ =îÊ˛° ôlydÜ˛– xÓ!¢‹T ò%!ê˛ ã˛ï%˛Ë%˛≈ˆÏçñ ~Ü˛!ê˛ ôlydÜ˛ ~ÓÇ ~Ü˛!ê˛ }îydÜ˛

~Ó˚ =îÊ˛° }îydÜ˛– ~•z §Ó ˛õˆÏîƒÓ˚ àí˛¸ •°

˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ §•à– Î!ò r ôlydÜ˛ •Î˚ñ ï˛y•ˆÏ° ò%!ê˛ ôlydÜ˛ ã˛ï%˛Ë%˛≈ˆÏçÓ˚ !Ó®% ≤Ãyôylƒ ˛õyˆÏÓñ ˆÎÙl b !ã˛ˆÏe– r

}îydÜ˛ •ˆÏ°ñ ò%!ê˛ }îydÜ˛ ã˛ï%˛Ë%˛≈ˆÏçÓ˚ !Ó®% ≤Ãyôylƒ ˛õyˆÏÓñ ˆÎÙl c !ã˛ˆÏe i

(a) Scatter Diagram                     (b) Positive r                                  (c) Negative r

˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ §•à !Ü˛Ë˛yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚

r àîly Ü˛Ó˚yÓ˚ xyˆÏÓ˚Ü˛!ê˛ í˛z˛õyÎ˚ xyˆÏSÈñ Îy Ü˛álG Ü˛álG òÓ˚Ü˛yÓ˚#≠

r = cov(x– y)/ (x ~Ó˚ SD) × (y ~Ó˚ SD)

cov(x– y) = (xy ˛õˆÏîƒÓ˚ àí˛¸ä ÚÚ åx ~Ó˚ àí˛¸ä × åy ~Ó˚ àí˛¸ä

!Ó˚̂ Ï@˝Ã¢l

 !Ó˚̂ Ï@˝Ã¢l •° ~Ùl ~Ü˛!ê˛ ê%̨ ° Îy xy˛õly Ï̂Ü˛ ̂ Ë˛!Ó˚̂ ÏÎ˚Ó Ï̂°Ó˚ Ù Ï̂ôƒ §¡õÜ ≈̨ ̨õ!Ó˚Ùy˛õ Ü˛Ó˚̂ Ïï˛ ̂ òÎ˚ ~ÓÇ xlƒylƒ Ü˛yÓ˚î=!°Ó˚

çlƒG !lÎ˚sfî Ü˛ˆÏÓ˚– xy˛õ!l Îál ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ §¡õˆÏÜ˛≈ !¢ˆÏáˆÏSÈl ~ÓÇ ò%!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ çlƒ ≤’ê˛ Ü˛Ó˚y

ˆí˛ê˛yÓ˚ flÒƒyê˛yÓ˚@˝ÃyÙ ˆòˆÏáˆÏSÈlñ ï˛ál ˆÓ˚ˆÏ@˝Ã¢l !ÓˆÏŸ’£Ïî ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ˆ§•z ˆí˛ê˛yÓ˚ §yˆÏÌ §ÓˆÏã˛ˆÏÎ˚ í˛z˛õÎ%_´ °y•zl!ê˛
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˜ï˛!Ó˚ Ü˛Ó˚y •ˆÏÎ˚!SÈ°– ~•z ê%˛°!ê˛ xy˛õlyˆÏÜ˛ ~Ü˛!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤ÃË˛yÓˆÏÜ˛ xlƒ!ê˛Ó˚ í˛z˛õÓ˚ !Ó!FSÈß¨ Ü˛Ó˚yÓ˚ xl%Ù!ï˛ ˆòÎ˚

Îál xlƒylƒ Ê˛ƒyQÓ˚=!° ô &ÓÜ˛ ôˆÏÓ˚ Ó˚yˆÏá– xy˛õ!l Î!ò çylˆÏï˛ ã˛yl ˆÎ Ü˛#Ë˛yˆÏÓ ~Ü˛!ê˛ ôÙ≈#Î˚ §¡±òyˆÏÎ˚Ó˚ xÇ¢@˝Ã•î

Ó˚_´ã˛y˛õ Óy í˛zˆÏmˆÏàÓ˚ ÙˆÏï˛y fl∫yˆÏfliƒÓ˚ Ê˛°yÊ˛°=!°ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ñ ï˛y•ˆÏ° xy˛õ!l xyˆÏÎ˚Ó˚ hflÏÓ˚ñ !¢«˛yÓ˚ hflÏÓ˚ñ ÓÎ˚§

~ÓÇ xlƒylƒ fl∫yˆÏfliƒÓ˚ xÓfliyÓ˚ ÙˆÏï˛y ô &ÓÜ˛ Ü˛yÓ˚î=!°ˆÏÜ˛ ôˆÏÓ˚ Ó˚yáˆÏï˛ ã˛y•zˆÏÓl ï˛y !l!Ÿã˛ï˛ Ü˛Ó˚yÓ˚ çlƒ ˆÎ xy˛õ!l

÷ô%Ùye ≤ÃË˛yÓ!ê˛ ˆòáˆÏï˛ ˛õyˆÏFSÈl– §%ˆÏòÓ˚ ˛õ!Ó˚Óï˛≈l¢#°

 ~Ü˛!ê˛ §yôyÓ˚î ôÓ˚ˆÏlÓ˚ !Ó˚ˆÏ@˝Ã¢l •° !°!lÎ˚yÓ˚ !Ó˚ˆÏ@˝Ã¢l– ˜Ó˚!áÜ˛ !Ó˚ˆÏ@˝Ã¢l ˆí˛ê˛yˆÏï˛ ~Ü˛!ê˛ §Ó˚° ˆÓ˚áyˆÏÜ˛ ~ÙlË˛yˆÏÓ

!Ê˛ê˛ Ü˛ˆÏÓ˚ Îy !l!Ÿã˛ï˛ Ü˛ˆÏÓ˚ ˆÎ ≤Ã!ï˛!ê˛ ˛õˆÏÎ˚rê˛ °y•zˆÏlÓ˚ Îï˛ê˛y §Ω˛Ó Ü˛ySÈyÜ˛y!SÈñ Óy °y•zl!ê˛ Ú§ˆÏÓy≈_Ù !Ê˛ê˛Û– °y•zl!ê˛

≤Ã!ï˛!ê˛ !Ó®%ˆÏÜ˛ ˆSÈò Ü˛ˆÏÓ˚ lyñ ï˛ˆÏÓ ~!ê˛ ~Ü˛!ê˛ §¡õÜ˛≈ ˆòáyˆÏlyÓ˚ çlƒ ~Ü˛§yˆÏÌ ˆlGÎ˚y §ÙhflÏ !Ó®%Ó˚ ˆ§Ó˚y Óî≈ly–

 !ã˛e 9.1ÈüÈ~ñ xy˛õ!l ̂ òáˆÏï˛ ̨ õyˆÏFSÈl ̂ Î ~Ü˛!ê˛ °y•zl ̂ í˛ê˛y ̨ õˆÏÎ˚ˆÏrê˛ !Ê˛ê˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ~•z ̂ Ó˚áy!ê˛ !Ó˚ˆÏ@˝Ã¢l !ÓˆÏŸ’£Ïî

~ÓÇ §Ù#Ü˛Ó˚î y = ax + b ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ˜ï˛!Ó˚ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈñ ˆÎáyˆÏl y •° !lË ≈̨Ó˚¢#° ã˛°Ü˛ñ x •° fl∫yô#l ã˛°Ü˛ñ b

•° °y•zˆÏlÓ˚ ì˛y° Óy fl∫yô#l ã˛°ˆÏÜ˛Ó˚ ≤Ã!ï˛!ê˛ •zí˛z!lˆÏê˛Ó˚ çlƒ !lË˛≈Ó˚¢#° ã˛°Ü˛ Ü˛ï˛ê˛y ˛õ!Ó˚Ó!ï˛≈ï˛ •Î˚ñ ~ÓÇ

a •° y ÈüÈ•zrê˛yÓ˚ˆÏ§≤Wz åx ¢)lƒ •ˆÏ° y ~Ó˚ Ùylä–

Linear regression

xy˛õ!l Î!ò ~Ü˛!ê˛ Ù)° ̨õ!Ó˚Óï ≈̨l¢#° Ï̂Ü˛ í ẑ̨ Į̈ õ«˛y Ü˛ Ï̂Ó˚l ~ÓÇ ~!ê˛Ó˚ çlƒ !lÎ˚sfî ly Ü˛ Ï̂Ó˚l ï˛ Ï̂Ó xy˛õlyÓ˚ Ê˛°yÊ˛°=!°

~Ùl ~Ü˛!ê˛ §¡õÜ˛≈ˆÏÜ˛ ≤Ã!ï˛Ê˛!°ï˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ Îy xy˛õ!l !ÓŸªy§ Ü˛ˆÏÓ˚l ˆÎ xy˛õ!l xôƒÎ˚l Ü˛Ó˚ˆÏSÈl– !Ó˚ˆÏ@˝Ã¢l

!ÓˆÏŸ’£Ïî ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ §ÙÎ˚ñ xy˛õ!l §#!Ùï˛

xy˛õ!l ˆÎ ˆÜ˛yˆÏly ôÓ˚ˆÏlÓ˚ xl%ÙylÙ)°Ü˛ ˛õ!Ó˚§ÇáƒyˆÏlÓ˚ çlƒ ~Ü˛•zË˛yˆÏÓ– xy˛õ!l ˆÎ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ ˆòGÎ˚yÓ˚ ˆã˛‹Ty

Ü˛Ó˚ˆÏSÈl ï˛yÓ˚ §yˆÏÌ ≤Ãy§!DÜ˛ ˆí˛ê˛y !lÓ≈yã˛l Ü˛ˆÏÓ˚ˆÏSÈlñ !Ü˛v ˆ§•z ˆí˛ê˛y=!° ÷ô%Ùye ~Ü˛!ê˛ !l!ò≈‹T §ÙˆÏÎ˚ ~Ü˛!ê˛ !l!ò≈‹T

ˆày¤˛#Ó˚ ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚– xy˛õ!l ~álG Ê˛°yÊ˛° !Ü˛ly ï˛y !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛ •ˆÏÓ
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xlƒylƒ çl§ÇáƒyÓ˚ çlƒ ≤ÃˆÏÎ˚yà Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

xy˛õ!l Îál §y!•ˆÏï˛ƒ !Ó˚ˆÏ@˝Ã¢l !ÓˆÏŸ’£ÏˆÏîÓ˚ Ù%ˆÏáyÙ%!á •lñ ï˛ál xy˛õlyÓ˚ xl%¢#°ˆÏl ~•z ï˛Ìƒ!ê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏÓl

!Ü˛ly ï˛y !§k˛yhs˝ ˆlGÎ˚yÓ˚ xyˆÏà xy˛õlyˆÏÜ˛ Ü˛ˆÏÎ˚Ü˛!ê˛ !ç!l§ ˛õÓ˚#«˛y Ü˛Ó˚y í˛z!ã˛ï˛–

 1É §¡õÜ˛≈ !Ü˛ ˜Ó˚!áÜ˛⁄ Î!ò ˆí˛ê˛y ˛õˆÏÎ˚rê˛ myÓ˚y ˜ï˛!Ó˚ ˛õƒyê˛yl≈!ê˛ §yôyÓ˚îï˛ ~Ü˛!ê˛ §Ó˚° ˆÓ˚áy xl%§Ó˚î ly Ü˛ˆÏÓ˚ñ

ï˛y•ˆÏ° ˜Ó˚!áÜ˛ !Ó˚ˆÏ@˝Ã¢l í˛z˛õÎ%_´ lÎ˚–

 2É §ÙhflÏ =Ó˚&c˛õ)î≈ ˆË˛!Ó˚ˆÏÎ˚Ó° !Ü˛ !lÎ˚!sfï˛⁄ Î!ò ÓÎ˚ˆÏ§Ó˚ Ü˛yÓ˚ˆÏî xy@˝ÃˆÏ•Ó˚ ˆÜ˛yˆÏly fl∫yˆÏfliƒÓ˚ Ê˛°yÊ˛ˆÏ°Ó˚ í˛z˛õÓ˚

~Ü˛!ê˛ Óí˛¸ ≤ÃË˛yÓ ˛õí˛¸yÓ˚ §Ω˛yÓly ÌyˆÏÜ˛ñ ï˛y•ˆÏ° xôƒÎ˚l !Ü˛ ÓÎ˚§ !lÎ˚sfî Ü˛ˆÏÓ˚⁄ xyÎ˚ §¡õˆÏÜ˛≈ !Ü˛⁄ ~•z

§¡õˆÏÜ˛≈Ó˚ ˆ«˛ˆÏe xÓòyl Ó˚yáˆÏï˛ ˛õyˆÏÓ˚ ~Ùl xlƒylƒ Ü˛yÓ˚î xyˆÏSÈ Îy §ˆÏ¡∫yôl Ü˛Ó˚y •Î˚!l⁄

 3É !ÓˆÏŸ’£ÏˆÏî ÓƒÓ•*ï˛ lÙ%ly!ê˛ !Ü˛ xy˛õ!l ÎyˆÏòÓ˚ §yˆÏÌ Ü˛yç Ü˛ˆÏÓ˚l ï˛yˆÏòÓ˚ ÙˆÏï˛y⁄ ~•z !ÓˆÏŸ’£ÏˆÏîÓ˚ Ê˛°yÊ˛° ÷ô%Ùye

xl%Ó˚*˛õ lÙ%lyÓ˚ çlƒ ≤ÃˆÏÎyçƒ– xy˛õ!l Î!ò ÓyFã˛yˆÏòÓ˚ §yˆÏÌ Ü˛yç Ü˛ˆÏÓ˚l ï˛ˆÏÓ ≤ÃyÆÓÎ˚flÒˆÏòÓ˚ myÓ˚y à!ë˛ï˛ ~Ü˛!ê˛

lÙ%ly xy˛õlyÓ˚ ˛õˆÏ«˛ Ü˛yÎ≈ƒÜ˛Ó˚ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛Ù– Ü˛yç Ü˛Ó˚ˆÏ° ¢•ˆÏÓ˚ Ó§Óy§Ü˛yÓ˚# ˆ°yˆÏÜ˛ˆÏòÓ˚ §yˆÏÌñ @˝ÃyÙ#î

Ü,˛£ÏÜ˛ˆÏòÓ˚ ~Ü˛!ê˛ lÙ%ly xy˛õlyÓ˚ ˛õˆÏ«˛ Ü˛yÎ≈ƒÜ˛Ó˚ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛Ù–

 4É ÙˆÏl Ó˚yáˆÏÓl ˆÎ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ Ü˛yÓ˚ƒÜ˛yÓ˚î lÎ˚– !Ó˚ˆÏ@˝Ã¢l !ÓˆÏŸ’£Ïî xy˛õlyˆÏÜ˛ Ó°ˆÏï˛ ˛õyˆÏÓ˚ ly ˆÎ ~Ü˛!ê˛

˛õ!Ó˚Óï˛≈l¢#° xlƒ!ê˛ˆÏï˛ ≤ÃË˛yÓ §,!‹T Ü˛ˆÏÓ˚ˆÏSÈ– xy˛õ!l ò%!ê˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒylàï˛Ë˛yˆÏÓ

ï˛yÍ˛õÎ≈˛õ)î≈ §¡õÜ˛≈ á%ÑˆÏç ˆ˛õˆÏï˛ ˛õyˆÏÓ˚l ÎyÓ˚ ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ §yˆÏÌ ˆÜ˛yl §¡õÜ˛≈ ˆl•z !Ü˛v ~Ü˛•zË˛yˆÏÓ xyã˛Ó˚î

Ü˛ˆÏÓ˚– ÓyˆÏlyÎ˚yê˛ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ ˆÌˆÏÜ˛ §yÓôyl ÌyÜ%˛l

8.9 §yÓ˚yÇ¢ (Summary)

~•z ~Ü˛ˆÏÜ˛ xyÙÓ˚y á%Ó !ÓhflÏy!Ó˚ï˛ Ë˛yˆÏÓ ̨õ!Ó˚§Çáƒylàï˛ §¡õˆÏÜ≈˛Ó˚ !Ó£ÏˆÏÎ˚ K˛yl °yË˛ Ü˛Ó˚°yÙ– xyÙÓ˚y Ó%V˛°yÙ !Ü˛Ë˛yˆÏÓ

flÒƒyê˛yÓ˚ í˛yÎ˚y@˝ÃyÙ ~ÓÇ ˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ≈˛ §yÓ˚î# ˛õí˛¸ˆÏï˛ •Î˚ ï˛yG çyly •°–

8.10  xl%¢#°l# (Exercise)

1. ˛!Ó˚ˆÏ@˝Ã°l !Ü˛⁄

2. flÒƒyê˛yÓ˚ í˛yÎ˚@˝ÃyÙ !Ü˛⁄

3. Ü˛ál ~Ü˛!ê˛ flÒƒyê˛yÓ˚ í˛yÎ˚@˝ÃyÙ •z!ï˛Óyã˛Ü˛ ~ÓÇ ˆl!ï˛Óyã˛Ü˛ •ˆÏÓ⁄

8.11 @˝Ãsį õO# (References)

I. Statistical Methods For The Social Sciences- Alan Agresti– Fifth Edition– 2018– Pearson.

II. II. Statistics in Social Work- An Introduction to Practical Applications– Amy Batchelor–
2019– Columbia University Press.

III. III. Statistics for Social Workers- Robert Weinbach– Richard Grinnel– Ninth Edition–
Pearson– 2013.
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9.1   í˛zˆÏj¢ƒ

9.2 ≤ÃhflÏyÓly

9.3 ï˛ÌƒyÓ°# ~ÓÇ í˛Ü%˛ˆÏÙˆÏrê˛¢l ~Ü˛#Ë)˛ï˛ Ü˛Ó˚y

9.4 Ü˛!¡õí˛zê˛yÓ˚ÈüÈ§•yÎ˚ï˛y •zrê˛yÓ˚!Ë˛í˛z

9.5 •z!rê˛ˆÏ@˝ÃˆÏê˛í˛ §Ê˛‰ê˛GÎ˚ƒyÓ˚ ÓƒÓ•yÓ˚

9.6 ˆfl±í˛¢#ê˛ ~ÓÇ í˛yê˛yˆÏÓ§

9.7 §yÙy!çÜ˛ !ÓK˛yl àˆÏÓ£ÏîyÎ˚ §yôyÓ˚î ˛õƒyˆÏÜ˛ç ÈüÈ =îàï˛ ~ÓÇ ˛õ!Ó˚Ùyîàï˛

9.8 §yÙy!çÜ˛ !ÓK˛yˆÏlÓ˚ çlƒ ï˛ÌƒyÓ°# !ÓˆÏŸ’£ÏˆÏîÓ˚ í˛z˛õÜ˛Ó˚î

9.9 ˆÜ˛yí˛ ~ÓÇ ˆÜ˛y!í˛Ç

9.10 •zÈüÈ§¡õò ~ÓÇ ~Ó˚ §!ë˛Ü˛ ÓƒÓ•yÓ˚

9.11 •zÈüÈ§¡õˆÏòÓ˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò

9.12 •z §¡õˆÏòÓ˚ §%!Óôy

9.13 •zÈüÈ§Çfliyl=!° ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ !Ó£ÏˆÏÎ˚ !ã˛hs˝y ˘ í˛zˆÏmà

9.14 §yò,¢ƒï˛y

10.15  §yÓ˚yÇ¢≠

10.16  xl%¢#°l#

10.217  @˝Ãsi˛õ!OÜ˛y

9.1  í˛zˆÏj¢ƒ

xyÙÓ˚y ~•z ~Ü˛ˆÏÜ˛ §yÙy!çÜ˛ àˆÏÓ£ÏîyÎ˚ Ü˛!¡õí˛zê˛yÓ˚ ~ÓÇ •zrê˛yÓ˚ˆÏlê˛ ~Ó˚ =Ó˚&cñ §yÙy!çÜ˛ àˆÏÓ£ÏîyÎ˚ ˆ«˛ˆÏe §yôyÓ˚î

˛õ!Ó˚Ùy˛õÜ˛ ̨õƒyˆÏÜ˛ç ÎÌy =îàï˛ ~ÓÇ ̨õ!Ó˚Ùyîàï˛ ~ÓÇ •zÈüÈ§¡õò ~ÓÇ ~Ó˚ §!ë˛Ü˛ ÓƒÓ•yÓ˚ §ÙˆÏ¶˛ !ÓhflÏy!Ó˚ï˛ xyˆÏ°yã˛ly

Ü˛Ó˚Ó–

9.2  ≤ÃhflÏyÓly

§yÙy!çÜ˛ àˆÏÓ£ÏîyÎ˚ §Çáƒyàï˛ ≤ÃÎ%!_´Ó˚ Ü˛Ù≈§Çfliyl í˛zß¨Î˚lñ !ã˛hs˝yË˛yÓly ~ÓÇ ≤Ã!ï˛Ê˛°ˆÏlÓ˚ ~Ü˛!ê˛ o&ï˛ Óô≈l¢#°

ˆ«˛e– ~Ó˚ Ù)ˆÏ° Ó˚ˆÏÎ˚ˆÏSÈ •zrê˛yÓ˚ˆÏlê˛ ≤ÃÎ%!_´ñ ê%˛°§ ~ÓÇ ˛õ!Ó˚ˆÏ£ÏÓy=!°ˆÏÜ˛ àˆÏÓ£ÏîyÓ˚ ~Ü˛!ê˛ !Ó£ÏÎ˚ !•§yˆÏÓ !lˆÏÎ˚yà

Ü˛Ó˚yñ ˆ§•z§yˆÏÌ àˆÏÓ£Ïîy ˛õ!Ó˚ã˛y°lyÓ˚ çlƒ ~Ü˛!ê˛ •y!ï˛Î˚yÓ˚ñ ÙyôƒÙ ~ÓÇ í˛zqyÓl# ˛õk˛!ï˛àï˛ xl%¢#°l ˜ï˛!Ó˚

Ü˛Ó˚y– §yÙy!çÜ˛ àˆÏÓ£ÏÜ˛Ó˚y ~•z !Ë˛!_!ê˛ ï%˛ˆÏ° ôˆÏÓ˚ˆÏSÈl ˆÎ §Çáƒyàï˛ ≤ÃÎ%!_´ í˛zË˛Î˚•z Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– !ÓòƒÙyl

à Ï̂Ó£Ïîy xy@˝Ã• ≤Ã§y!Ó˚ï˛ Ü˛Ó˚&l ~ÓÇ à Ï̂Ó£ÏîyÓ˚ çlƒ lï%̨ lñ !ÌÙ ~ÓÇ ≤ÃŸ¿ í z̨ß¨ï˛ Ü˛Ó˚&l– í z̨òy•Ó˚îfl∫Ó˚*˛õñ •y•z̨ õyÓ˚!°B˛=!°

àˆÏÓ£ÏîyÓ˚ çß√ !òˆÏÎ˚ˆÏSÈ– ~Ü˛•zË˛yˆÏÓñ GˆÏÎ˚Ó §y•zê˛ ~ÓÇ GˆÏÎ˚Ó !Ó£ÏÎ˚Ó› GˆÏÎ˚Ó§y•zê˛ !ÓˆÏŸ’£ÏˆÏîÓ˚ çß√ !òˆÏÎ˚ˆÏSÈñ

§yã˛≈ •z!Ol=!° §yã˛≈ÈüÈ•z!OˆÏlÓ˚ Ê˛°yÊ˛° ~ÓÇ ï˛yˆÏòÓ˚ Ó˚yçl#!ï˛Ó˚ xôƒÎ˚lˆÏÜ˛ í˛zï˛y!•ï˛ Ü˛ˆÏÓ˚ˆÏSÈ– ~Ü˛•z §ÙˆÏÎ˚ñ

§Çáƒyàï˛ ≤ÃÎ%!_´=!° àˆÏÓ£ÏÜ˛ˆÏòÓ˚ ˛õ%Ó˚yˆÏly ˛õk˛!ï˛=!° ˛õ%lÓ˚yˆÏ°yã˛ly Ü˛Ó˚ˆÏï˛ ~ÓÇ lï%˛l ˛õk˛!ï˛àï˛ §Ó˚OyÙ=!°
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˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ ˛õ!Ó˚ã˛y!°ï˛ Ü˛ˆÏÓ˚ˆÏSÈ– àˆÏÓ£Ïîy àˆÏÓ£ÏîyÓ˚ xÊ˛°y•zl ˛≤Ãã˛!°ï˛ ˛õk˛!ï˛Ó˚ e&!ê˛=!° Ü˛y!ê˛ˆÏÎ˚ í˛zë˛ˆÏï˛ñ

àˆÏÓ£ÏÜ˛Ó˚y ≤ÃyÎ˚•z •zrê˛yÓ˚ˆÏlê˛ §Ó˚OyÙ ~ÓÇ xƒy!≤’ˆÏÜ˛¢l ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚l Îy ≤Ãã˛!°ï˛ ˛õk˛!ï˛=!°ˆÏÜ˛ ˛õ!Ó˚Óï˛≈l Ü˛ˆÏÓ˚

~ÓÇ ̂ §=!°Ó˚ Ë˛yã%˛≈Î˚y° Óy xl°y•zl §ÇflÒÓ˚î ̃ ï˛!Ó˚ Ü˛ˆÏÓ˚– ̂ Ü˛í˛z ̂ Ü˛í˛z ~Ùl!Ü˛ §Çáƒyàï˛ ̨ õk˛!ï˛=!°ˆÏÜ˛ ÚÙ)°ôyÓ˚yÓ˚

˛õk˛!ï˛Û !•§yˆÏÓ !ÓˆÏÓã˛ly Ü˛Ó˚yÓ˚ çlƒ ≤ÃˆÏÎ˚yçl#Î˚ «˛Ùï˛y !l‹õ!_ Ü˛Ó˚yÓ˚ çlƒ àˆÏÓ£Ïîy §¡±òyˆÏÎ˚Ó˚ ≤ÃˆÏÎ˚yçl#Î˚ï˛yÓ˚

í˛z˛õÓ˚ ̂ çyÓ˚ !òˆÏÎ˚ˆÏSÈl– ~•z °y•zl=!° ÓÓ˚yÓÓ˚ñ àˆÏÓ£ÏîyÎ˚ §Çáƒyàï˛ ≤ÃÎ%!_´Ó˚ Ü˛Ù≈§Çfliyl §yÙy!çÜ˛ ~ÓÇ Ü˛!¡õí˛zê˛yÓ˚

àˆÏÓ£ÏÜ˛ˆÏòÓ˚ §•ˆÏÎy!àï˛yÓ˚ ˛õÓ˚yÙ¢≈ ˆòÎ˚ñ !Ó!Ë˛ß¨ ¢yáyÓ˚ K˛yl í˛z˛õyòyl=!°ˆÏÜ˛ ~Ü˛!eï˛ Ü˛Ó˚y •Î˚ ÎyˆÏï˛ àˆÏÓ£ÏîyÓ˚

lï%˛l ˆ«˛e Óy lï%˛l K˛yl ˆlê˛GÎ˚yÜ˛≈ ~ÓÇ xôƒÎ˚ˆÏlÓ˚ ˆ«˛e=!° ˛õ!Ó˚ã˛y°lyÓ˚ çlƒ !ÓˆÏ¢£Ï fliyl=!°ˆÏÜ˛ í˛zï˛y!•ï˛

Ü˛Ó˚y ÎyÎ˚– åˆÎÙlñ Ü,˛!eÙ Ó%!k˛Ù_yä– ~!ê˛ lï%˛l àˆÏÓ£Ïîy ÙˆÏí˛° åˆÎÙlñ Ü˛!¡õí˛zˆÏê˛¢ly° ˆ§y¢ƒy° §yˆÏÎ˚™ñ

~ˆÏçrê˛ÈüÈ!Ë˛!_Ü˛ ÙˆÏí˛°ä ~ÓÇ ï˛ÌƒyÓ°# fliy˛õˆÏlÓ˚ !òˆÏÜ˛ !lˆÏÎ˚ ÎyÎ˚ñ Óí˛¸ xyÜ˛yˆÏÓ˚Ó˚ àˆÏÓ£ÏîyÓ˚ §yôly ~ÓÇ xyhs˝/

ÈüÈ¢,C°y §•ˆÏÎy!àï˛yÓ˚ lï%˛l xl%¢#°l ~ÓÇ §¡±òyˆÏÎ˚Ó˚ §)ã˛ly Ü˛ˆÏÓ˚ Îy ≤ÃyÎ˚¢•z ≤ÃÎ%!_´ !ÓˆÏ¢£ÏK˛ˆÏòÓ˚ ç!í˛¸ï˛ Ü˛ˆÏÓ˚ñ

ï˛•!Ó°ñ §,çl¢#° xl%¢#°lÜ˛yÓ˚#ñ !¢“ x!Ë˛ˆÏlï˛y ~ÓÇ §yôyÓ˚î ≤ÃÎ%!_´ ÓƒÓ•yÓ˚Ü˛yÓ˚#Ó˚y–

9.3  ï˛ÌƒyÓ°# ~ÓÇ í˛Ü%˛ˆÏÙˆÏrê˛¢l ~Ü˛#Ë)˛ï˛ Ü˛Ó˚y

í˛z˛õˆÏÓ˚ í˛z!Õ‘!áï˛ !Ó!Ë˛ß¨ Ü˛yç=!°ˆÏÜ˛ ~Ü˛!ê˛ ~Ü˛Ü˛ ≤Ã!e´Î˚yÎ˚ Ü˛ï˛ê˛y ~Ü˛#Ë)˛ï˛ Ü˛Ó˚y ÎyÎ˚⁄ ~•z Ü˛yç=!° §¡õyòl

Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛ ~Ü˛Ü˛ Ü˛!¡õí z̨ê˛yÓ˚ ̂ ≤Ãy@˝ÃyÙ Óy ̂ ≤Ãy@˝ÃyÙ=!°Ó˚ ~Ü˛!ê˛ §Ù!ß∫ï˛ ̂ §ê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y ï˛ÌƒyÓ°# ÓƒÓfliy˛õly Ï̂Ü˛

§•ç Ü˛ˆÏÓ˚ñ áÓ˚ã˛ Ü˛ÙyÎ˚ ~ÓÇ xyÓ˚G !lË˛≈Ó˚ˆÏÎyàƒ– ≤ÃÜ˛ˆÏ“Ó˚ ÷Ó˚&ˆÏï˛ ˆÜ˛yl ˆ≤Ãy@˝ÃyÙ Óy ˆ≤Ãy@˝ÃyÙ=!° ï˛ÌƒyÓ°#

ÓƒÓfliy˛õly ~ÓÇ í˛Ü%˛ˆÏÙˆÏrê˛¢l Ü˛yç=!° ˛õ!Ó˚ã˛y°ly Ü˛Ó˚ˆÏÓ ï˛y !lô≈yÓ˚î Ü˛Ó˚yÓ˚ ˛õÓ˚yÙ¢≈ ˆòGÎ˚y •Î˚–

9.4  Ü˛!¡õí˛zê˛yÓ˚ÈüÈ§•yÎ˚ï˛y •zrê˛yÓ˚!Ë˛í˛z

Ü˛!¡õí˛zê˛yÓ˚ÈüÈ§•yÎ˚ï˛y •zrê˛yÓ˚!Ë˛í˛z åCATI/CAPIä e´ÙÓô≈ÙylË˛yˆÏÓ ̂ ê˛!°ˆÏÊ˛yl ~ÓÇ Óƒ!_´àï˛ §y«˛yÍÜ˛yˆÏÓ˚Ó˚ çlƒ

ÓƒÓ•*ï˛ •ˆÏFSÈ– ~•z ˆ≤Ãy@˝ÃyÙ=ˆÏ°y ˆÎÙlñ Blaise, CASES §yôyÓ˚îï˛ í˛y•zˆÏÓ˚Q í˛yê˛y ~!rê˛Δñ •z!rê˛!@˝Ã!ê˛ ˆã˛Ü˛ñ ~ÓÇ

!flÒ˛õ ~ÓÇ !Ê˛°§ §• ~Ü˛ˆÏÎyˆÏà ˆÓ¢ !Ü˛S%È Ê˛yÇ¢l §MÈ˛y°l Ü˛ˆÏÓ˚– !Ü˛S%Èê˛y xl%Ó˚*˛õ §Ê˛‰ê˛GÎ˚ƒyÓ˚ ˆÙ° ≤ÃŸ¿yÓ°#

Ê˛Ù≈ƒyê˛ Ü˛Ó˚ˆÏï˛ ~ÓÇ ï˛ÌƒyÓ°# ~!rê˛Δ ˆê˛ÙˆÏ≤’ê˛ ≤Ã›ï˛ Ü˛Ó˚ˆÏï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– §ˆÏã˛ï˛l ÌyÜ%˛l ˆÎ ~Ü˛!ê˛

§ÇÓ˚«˛îyàyˆÏÓ˚ çÙy Ü˛Ó˚y ï˛ÌƒyÓ°# Ê˛y•zˆÏ° §ÙhflÏ CAPIÈüÈí˛zï˛ß¨ ̂ Ë˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ≤ÃˆÏÎ˚yçl •Î˚ lyó ̂ Î ̂ Ë˛!Ó˚ˆÏÎ˚Ó°=!°

CAPI ≤Ã!e´Î˚yÓ˚ !lò¢≈lñ ̂ §=!° !ÓˆÏŸ’£ÏˆÏîÓ˚ çlƒ òÓ˚Ü˛yÓ˚# ï˛Ìƒ ≤Ãòyl Ü˛ˆÏÓ˚ ly– Î!ò §Ω˛Ó •Î˚ñ Ê˛°fl∫Ó˚*˛õ ï˛ÌƒyÓ°#

Ê˛y•zˆÏ°Ó˚ ̂ flõ!§!Ê˛ˆÏÜ˛¢l xl%ÎyÎ˚# !Ê˛”˛ Ü˛Ó˚y Îsf!ê˛ˆÏÜ˛ ̂ ≤Ãy@˝ÃyÙ Ü˛Ó˚y ÓyN˛l#Î˚– ï˛ÌƒyÓ°# §Ç@˝ÃˆÏ•Ó˚ ã)˛í˛¸yhs˝ Ü˛y!A«˛ï˛

Ê˛ˆÏÙ≈Ó˚ í˛z˛õÓ˚ ˆÊ˛yÜ˛y§ åò,!‹Tä Ó˚yáy ï˛ÌƒyÓ°#ˆÏ§ê˛ ≤Ã›!ï˛ˆÏÜ˛ xyÓ˚G §•ç Ü˛ˆÏÓ˚ ï%˛°ˆÏï˛ ˛õyˆÏÓ˚–

9.5  •z!rê˛ˆÏ@˝ÃˆÏê˛í˛ §Ê˛‰ê˛GÎ˚ƒyÓ˚ ÓƒÓ•yÓ˚

ˆÓ!¢Ó˚Ë˛yà Ó,•Í xyÜ˛yˆÏÓ˚Ó˚ ï˛ÌƒyÓ°# §Ç@˝ÃˆÏ•Ó˚ ≤ÃˆÏã˛‹TyÎ˚ ~ál Ü˛!¡õí˛zê˛yˆÏÓ˚Ó˚ §y•yˆÏÎƒ §y«˛yï˛yÓ˚ ˆlGÎ˚y •Î˚ñ

!Ü˛v ~álG ~Ùl ̨õ!Ó˚!fli!ï˛ Ó˚ˆÏÎ˚ˆÏSÈ ̂ ÎáyˆÏl ï˛ÌƒyÓ°# ~!rê˛ΔÓ˚ ≤ÃˆÏÎ˚yçl •ˆÏÓ ̂ ÎÙlñ ≤Ã¢y§!lÜ˛ ̂ Ó˚Ü˛í˛≈ñ ̨ õÎ≈ˆÏÓ«˛î

ï˛ÌƒyÓ°#ñ Óy í˛zß√%_´ ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ •zl˛õ%ê˛ Ü˛Ó˚y– í˛Ü%˛ˆÏÙˆÏrê˛¢ˆÏlÓ˚ Ü˛yç!ê˛ §•ç Ü˛Ó˚yÓ˚ çlƒ ̂ Ó¢ Ü˛ˆÏÎ˚Ü˛!ê˛ §Ê‰˛ê˛GÎ˚ƒyÓ˚

§Ó˚OyÙ í˛z˛õ°∏˛– ˆÙ•z° ≤ÃŸ¿yÓ°# Óy •zrê˛yÓ˚!Ë˛í˛z Îsf ˆÌˆÏÜ˛ §Ó˚y§!Ó˚ ï˛ÌƒyÓ°# ~!rê˛ΔÓ˚ ≤ÃˆÏÎ˚yçl ~Ùl ≤ÃÜ˛“=!°Ó˚

çlƒñ !Ó!Ë˛ß¨ ˆ≤Ãy@˝ÃyÙ ÷ô%Ùye ï˛ÌƒyÓ°# ~!rê˛ΔˆÏÜ˛ §•ç Ü˛ˆÏÓ˚ ï%˛°ˆÏÓ lyñ !Ü˛v ï˛ÌƒyÓ°# ≤ÃˆÏÓˆÏ¢Ó˚ §yˆÏÌ §yˆÏÌ

ï˛ÌƒyÓ°# •z!rê˛!@˝Ã!ê˛ ̂ ã˛Ü˛G Ü˛Ó˚ˆÏÓ ~ÓÇ xlƒylƒ ̂ ≤Ãy@˝ÃyˆÏÙ ï˛ÌƒyÓ°# ̨ õí˛¸yÓ˚ çlƒ ̂ ≤Ãy@˝Ãy!ÙÇ ̂ fiê˛ê˛ˆÏÙrê˛ ̃ ï˛!Ó˚ Ü˛Ó˚ˆÏÓ–
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~Ü˛!ê˛ Ë˛y° ï˛ÌƒyÓ°#ÈüÈ~!rê˛Δ ˆ≤Ãy@˝ÃyÙ fl∫Î˚Ç!e´Î˚ !flÒ˛õ ~ÓÇ !Ê˛°=!°ˆÏÜ˛G !ã˛lˆÏÓ– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ôÓ˚&l ˆÎ ~Ü˛!ê˛

≤ÃŸ¿yÓ°#ˆÏï˛ Ü˛yˆÏçÓ˚ x!Ë˛K˛ï˛yÓ˚ xy•zˆÏê˛Ù=!°Ó˚ ~Ü˛!ê˛ !§!Ó˚ç Ó˚ˆÏÎ˚ˆÏSÈ– Î!ò í˛z_Ó˚òyï˛y Ü˛álG Ü˛yç ly Ü˛ˆÏÓ˚ñ

ï˛y• Ï̂° ̂ §•z ̂ Ü˛yí˛!ê˛ Ü˛#í˛ Ü˛Ó˚yÓ˚ §y Ï̂Ì §y Ï̂Ì•zñ ̂ ≤Ãy@˝ÃyÙ!ê˛ ̨õÓ˚Óï ≈̨# ̃ Óô ~r!rê˛ Ï̂ï˛ ã˛ Ï̂° ÎyÎ˚ñ ÎÌyÎÌË˛y Ï̂Ó •hflÏ̂ Ï«˛˛õÜ˛yÓ˚#

ˆ«˛e=!°ˆÏï˛ xl%˛õ!fliï˛ ï˛ÌƒyÓ°# ˆÜ˛yí˛=!° ˛õ)Ó˚î Ü˛ˆÏÓ˚–

9.6  ˆfl±í˛¢#ê˛ ~ÓÇ í˛yê˛yˆÏÓ§

ˆfl±í˛¢#ê˛ ˛õƒyˆÏÜ˛ç ï˛Ìƒ xl%≤ÃˆÏÓ¢ çlƒG ÓƒÓ•yÓ˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ~•z ˛õƒyˆÏÜ˛ç=!° §yôyÓ˚îï˛ ï˛ÌƒyÓ°#

≤ÃˆÏÓˆÏ¢Ó˚ §yˆÏÌ §yˆÏÌ xá[˛ï˛y ˛õÓ˚#«˛y Ü˛Ó˚yÓ˚ çlƒ ˆ≤Ãy@˝ÃyÙ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ~SÈyí˛¸yGñ Ùy•zˆÏe´y§Ê‰˛ê˛ xƒyˆÏ:§ñ

~Ùxy•z~§!Ü˛í˛z~° ~ÓÇ GÓ˚yˆÏÜœ˛ÈüÈÓ˚ ÙˆÏï˛y !Ó!Ë˛ß¨ ï˛ÌƒyÓ°#ˆÏÓ§ ˛õƒyˆÏÜ˛çñ ï˛ÌƒyÓ°# ~!rê˛Δ ~ÓÇ í˛Ü%˛ˆÏÙˆÏrê˛¢l

í˛zË˛ˆÏÎ˚Ó˚ çlƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ÙˆÏl Ó˚yáˆÏÓl ˆÎ Îál ~•z ôÓ˚ˆÏlÓ˚ !§ˆÏfiê˛Ù=!° !í˛ˆÏ˛õy!çˆÏê˛Ó˚ Ê˛Ù≈ƒyê˛

!•§yˆÏÓ Ü˛yç Ü˛Ó˚yÓ˚ í˛zˆÏjˆÏ¢ƒ Ü˛Ó˚y •Î˚ñ ï˛ál Ê˛y•z°=!°Ó˚ ÙˆÏôƒ ˜ï˛!Ó˚ §ÙhflÏ ˆ«˛e ~ÓÇ §¡õÜ˛≈=!°Ó˚ çlƒ §¡õ)î≈

í˛Ü%˛ˆÏÙˆÏrê˛¢l ≤Ãòyl Ü˛Ó˚y =Ó˚&c˛õ)î≈– xlƒylƒ ôÓ˚ˆÏlÓ˚ §Ê˛‰ê˛GÎ˚ƒyÓ˚ xˆÏlÜ˛ í˛Ü%˛ˆÏÙˆÏrê˛¢l Ü˛yç §¡õyòl Ü˛Ó˚ˆÏï˛

ÓƒÓ•yÓ˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚É í˛zòy•Ó˚îfl∫Ó˚*˛õñ Ùy•zˆÏe´y§Ê‰˛ê˛ GÎ˚yˆÏí˛≈Ó˚ ÙˆÏï˛y GÎ˚yí˛≈ ≤ÃˆÏ§!§Ç ˛õƒyˆÏÜ˛ç=!° ï˛ÌƒyÓ°#

~!rê˛Δñ ï˛ÌƒyÓ°#ˆÏ§ê˛ í˛Ü%˛ˆÏÙˆÏrê˛¢ˆÏlÓ˚ Ó˚«˛îyˆÏÓ«˛î ~ÓÇ xl%Ó˚*˛õ Ü˛yˆÏçÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ï˛ˆÏÓ

ˆ§=!° ï˛ÌƒyÓ°# xá[˛ï˛y ̨ õÓ˚#«˛y Ü˛Ó˚yÓ˚ çlƒ í˛z˛õÎ%_´ §Ó˚OyÙ lÎ˚– GÎ˚yí˛≈ ≤ÃˆÏ§!§Ç ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ~Ü˛!ê˛ xyÜ˛£Ï≈î#Î˚

ã)˛í˛¸yhs˝ l!Ì ˜ï˛!Ó˚ Ü˛Ó˚yG ˆÓ¢ §•ç– ≤ÃÜ,˛ï˛˛õˆÏ«˛ñ Î!ò ˆÙÔ!°Ü˛ l!Ì!ê˛ ~Ü˛!ê˛ GÎ˚yí˛≈ ≤ÃˆÏ§§ˆÏÓ˚ ˆ§ê˛ xy˛õ Ü˛Ó˚y •ˆÏÎ˚

ÌyˆÏÜ˛ñ ~Ü˛!ê˛ Ó!•Ó˚yàï˛ Ê˛y•zˆÏ° §ÇÓ˚!«˛ï˛ Ü˛!¡õí˛zê˛yÓ˚ xyí˛zê˛˛õ%ê˛ ˆÌˆÏÜ˛ ˛õ!Ó˚§Çáƒylàï˛ ï˛Ìƒ ˆÎÙl !Ê ˛ˆÏÜ˛yˆÏÎ˚!™

~ÓÇ Óî≈lyÙ)°Ü˛ ˛õ!Ó˚§Çáƒyl ˛õ%lÓ˚&k˛yÓ˚ Ü˛Ó˚y ~ÓÇ ~Ü˛!eï˛ Ü˛Ó˚y ï%˛°lyÙ)°Ü˛Ë˛yˆÏÓ §•ç Ü˛yç–

9.7  §yÙy!çÜ˛ !ÓK˛yl àˆÏÓ£ÏîyÎ˚ §yôyÓ˚î ˛õƒyˆÏÜ˛ç ÈüÈ =îàï˛ ~ÓÇ ˛õ!Ó˚Ùyîàï˛

ï˛Ìƒ ˆ◊î#Ók˛ Ü˛Ó˚yÓ˚ §ÓˆÏã˛ˆÏÎ˚ §%flõ‹T í˛z˛õyÎ˚=!°Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ •° ~!ê˛ ˛õ!Ó˚Ùyîàï˛ Óy =îàï˛ !Ü˛ly– !Ü˛S%È

í˛zï˛ˆÏ§ ˛õ!Ó˚Ùyîàï˛ ï˛Ìƒ Óy =îàï˛ ï˛Ìƒ ÌyˆÏÜ˛ñ ï˛ˆÏÓ í˛zï˛§=!°ˆÏï˛ ≤ÃyÎ˚¢•z í˛zË˛Î˚•z ÌyˆÏÜ˛–

xˆÏlÜ˛ ˆ°yÜ˛ ≤ÃÌˆÏÙ ï˛ÌƒˆÏÜ˛ ~Ü˛!ê˛ ˆê˛!ÓˆÏ° Óy §Çáƒy ~ÓÇ ¢ˆÏ∑Ó˚ ˆfl±í˛¢#ˆÏê˛ Îy xyˆÏSÈ ~Ùl !Ü˛S%È !•§yˆÏÓ ÙˆÏl

Ü˛ˆÏÓ˚– !Ü˛v ï˛Ìƒ ˆê˛:ã%˛Î˚y° Óy §yÇ!áƒÜ˛Ë˛yˆÏÓ xyˆÏÓ˚y xˆÏlÜ˛ í˛z˛õyˆÏÎ˚ ≤ÃÜ˛y¢ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– §yÙy!çÜ˛ !ÓK˛yl

ï˛ÌƒyÓ°#Ó˚ í˛zòy•Ó˚î=!°Ó˚ ÙˆÏôƒ Ó˚ˆÏÎ˚ˆÏSÈ≠

 §Ù#«˛yÓ˚ ï˛Ìƒ åçlÙï˛ ˆ˛õy°ñ ˆË˛yˆÏê˛Ó˚ ˆÓ˚Ü˛í˛≈ä

 ll §yˆÏË˛≈ ï˛ÌƒyÓ°# åSÈ!Óñ Ùyl!ã˛eñ ¢∑ñ !Ë˛!í˛Gñ Ùy!Œê˛!Ù!í˛Î˚yä

 x˛õ!Ó˚ˆÏ¢y!ôï˛ ˛õ!Ó˚Ùy˛õñ §ÇáƒyÓ˚ §yÓ˚î#ñ §Ó˚Ü˛yÓ˚# ˛õ!Ó˚§Çáƒylñ ~ÓÇ §)ã˛Ü˛

 ˛õyë˛ƒ å!Ê˛”˛ ˆlyê˛ñ ≤Ã!ï˛!°!˛õñ Óœàñ •zÈüÈˆÙ•z°ä

 fliy!lÜ˛ åˆçyly°ñ âê˛lyñ fliy!lÜ˛ ˆÓ˚Ê˛yˆÏÓ˚rê˛ä

 õ!Ó˚Ùyîàï˛ ï˛Ìƒ ÈüÈ ~Ü˛!ê˛ ˛õ!Ó˚Ùy˛õˆÏÎyàƒ ˛õ!Ó˚Ùyî ç!í˛¸ï˛ ÈüÈ §Çáƒy ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– !Ü˛S%È í˛zòy•Ó˚î •° ˜òâ≈ƒñ

Ë˛Ó˚ñ ï˛y˛õÙyey ~ÓÇ §ÙÎ˚– ˛õ!Ó˚Ùyîàï˛ ï˛ÌƒˆÏÜ˛ ≤ÃyÎ˚¢•z ï˛ÌƒyÓ°# Ó°y •Î˚ñ ï˛ˆÏÓ §Çáƒy SÈyí˛¸y xlƒ !ç!l§G

•ˆÏï˛ ˛õyˆÏÓ˚–

 =îàï˛ ï˛Ìƒ ÈüÈ §ÇáƒyÓ˚ ˛õ!Ó˚ÓˆÏï˛≈ ôyÓ˚îy ¢∑ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ~Ü˛!ê˛ Óî≈lyÙ)°Ü˛ Ó˚yÎ˚ ç!í˛¸ï˛– !°Dñ ˆòˆÏ¢Ó˚ lyÙñ
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≤Ãyl#Ó˚ ≤Ãçy!ï˛ ~ÓÇ Ùyl!§Ü˛ xÓfliy =îàï˛ ï˛ˆÏÌƒÓ˚ í˛zòy•Ó˚î– ˆ§ˆÏÜ˛u˛y!Ó˚ !ÓˆÏŸ’£ÏˆÏîÓ˚ çlƒ xyÜ˛≈y•zË˛ Ü˛Ó˚y

•ˆÏï˛ ˛õyˆÏÓ˚ ~Ùl =îàï˛ ï˛ÌƒyÓ°#Ó˚ í˛zòy•Ó˚î=!°Ó˚ ÙˆÏôƒ Ó˚ˆÏÎ˚ˆÏSÈ≠

 x!í˛G ~ÓÇ !Ë˛!í˛G §• àË˛#Ó˚˘x§Çà!ë˛ï˛ §y«˛yï˛yÓ˚–

 xyôyÈüÈÜ˛yë˛yˆÏÙyàï˛ §y«˛yï˛Ü˛yÓ˚–

 fiê˛ΔyÜ˛ã˛yí˛≈ •zrê˛yÓ˚!Ë˛í˛z ≤ÃŸ¿yÓ°# ˆÎáyˆÏl ÎˆÏÌ‹T ˆáy°y Ùhs˝Óƒ Ó˚ˆÏÎ˚ˆÏSÈ–

 ˆÊ˛yÜ˛y§ @˝Ã&˛õ–

 x§Çà!ë˛ï˛ Óy xyôyÈüÈà!ë˛ï˛ í˛yˆÏÎ˚!Ó˚–

 õÎ≈ˆÏÓ«˛î ˆ«˛ˆÏeÓ˚ ˆlyê˛˘≤ÃÎ%!_´àï˛ !Ê˛”˛GÎ˚yÜ˛≈ ˆlyê˛–

 ˆÜ˛§ fiê˛y!í˛ ˆlyê˛ åÓƒ!_´ xôƒÎ˚lä–

 !Ù!ê˛Ç !Ù!lê˛

 ˆ≤Ã§ !Üœ˛!˛õÇ

9.8 §yÙy!çÜ˛ !ÓK˛yˆÏlÓ˚ çlƒ ï˛ÌƒyÓ°# !ÓˆÏŸ’£ÏˆÏîÓ˚ í˛z˛õÜ˛Ó˚î

R í˛yí˛zlˆÏ°yí˛ ~ÓÇ ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ çlƒ !ÓlyÙ)ˆÏ°ƒñ ~ÓÇ §ÙhflÏ ˆÜ˛yí˛ Ù%_´– ~Ü˛•z §ÙˆÏÎ˚ñ ÓƒÓ•yÓ˚Ü˛yÓ˚#Ó˚y §•ˆÏç•z

ï˛yˆÏòÓ˚ !lçfl∫ ˆ≤Ãy@˝ÃyÙ ˆÎyà Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ å~Ü˛ÓyÓ˚ ï˛yÓ˚y ˛õ!Ó˚§Çáƒyl ~ÓÇ ˆ≤Ãy@˝Ãy!ÙÇˆÏÎ˚Ó˚ §yˆÏÌ ˛õ!Ó˚!ã˛ï˛ •Î˚ä–

SAS ç!ê˛° ï˛ÌƒyÓ°# ̂ §ˆÏê˛Ó˚ çlƒ ~Ü˛!ê˛ ¢!_´¢y°# ̨ õ!Ó˚§ÇáƒylÈüÈ!ÓˆÏŸ’£Ïî ~ÓÇ ï˛ÌƒyÓ°#ÈüÈÙƒyˆÏlçˆÏÙrê˛ !§ˆÏfiê˛Ù–

~!ê˛ ˜Ó!ã˛eƒ åANOVAäñ §yôyÓ˚î ˜Ó˚!áÜ˛ ÙˆÏí˛° ~ÓÇ ï˛yˆÏòÓ˚ ~:ˆÏê˛l¢ˆÏlÓ˚ !ÓˆÏŸ’£ÏˆÏî !ÓˆÏ¢£ÏË˛yˆÏÓ ¢!_´¢y°#–

SPSS ̨ õ!Ó˚Ùyîàï˛ ï˛ˆÏÌƒÓ˚ ̨ õ!Ó˚§Çáƒylàï˛ !ÓˆÏŸ’£Ïî Ü˛ˆÏÓ˚– @˝Ãy!Ê˛Ü˛y° •zí˛zçyÓ˚ •zrê˛yÓ˚ˆÏÊ˛§ ̨õ!Ó˚§Çáƒyl !ÓˆÏŸ’£ÏîˆÏÜ˛

§•ç Ü˛ˆÏÓ˚ ˆï˛yˆÏ°ñ §ÓˆÏã˛ˆÏÎ˚ ç!ê˛° ÙˆÏí˛° §•– ~!ê˛ ~Ü˛!ê˛ §Ê˛GÎ˚ƒyÓ˚ Îy Ü˛!¡õí˛zê˛yˆÏÓ˚ Óƒy˛õÜ˛Ë˛yˆÏÓ ÓƒÓ•*ï˛ •Î˚

~ÓÇ ~!ê˛ ˜ÓK˛y!lÜ˛ñ §yÙy!çÜ˛ ~ÓÇ xÌ≈˜Ïl!ï˛Ü˛ àˆÏÓ£ÏîyÓ˚ çlƒ ÓƒÓ•*ï˛ •Î˚– SPSS ˛õƒyÓ˚yˆÏÙ!ê˛ΔÜ˛ !ÓˆÏŸ’£Ïîñ

˛õyÓ˚flõ!Ó˚Ü˛ §¡õÜ˛≈ !ÓˆÏŸ’£Ïîñ ˆflÒ° !lË˛≈Ó˚ˆÏÎyàƒï˛y ˛õÓ˚#«˛yÓ˚ çlƒ ~Ü˛!ê˛ §ˆÏÓy≈_Ù §Ó˚OyÙ !•§yˆÏÓG ÓƒÓ•*ï˛ •Î˚–

PSPP •° ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒylàï˛ !ÓˆÏŸ’£Ïî ê%˛° Îy SPSSüÈ~Ó˚ åÎy ~ál IBM myÓ˚y !ÓÜ˛!¢ï˛ä ~Ü˛!ê˛ !ÓlyÙ)ˆÏ°ƒñ

GˆÏ˛õlÈüÈˆ§y§≈ !ÓÜ˛“ !•§yˆÏÓ ̃ ï˛!Ó˚ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– x!Ë˛ß¨ ly •ˆÏ°Gñ ~!ê˛ xˆÏlÜ˛ ̂ «˛ˆÏe•z ~Ü˛•z Ó˚Ü˛Ùñ ~ÓÇ SPSSÈüÈ~Ó˚

§yôyÓ˚î Ê˛y•z° Ê˛Ó˚ÙƒyˆÏê˛Ó˚ §yˆÏÌ Ü˛yç Ü˛Ó˚yÓ˚ xl%Ù!ï˛ ˆòÎ˚– SPSS ~Ó˚ !Ó˛õÓ˚#ˆÏï˛ñ PSPP ˆÜ˛§ Óy ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚

§Çáƒy §#!Ùï˛ Ü˛ˆÏÓ˚ ly Îy xy˛õ!l ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ˛õyÓ˚ˆÏÓlñ Óy xyÓ˚G í˛zß¨ï˛ Ê˛yÇ¢ˆÏl xƒyˆÏ:§ ˆ˛õˆÏï˛ xy˛õlyˆÏÜ˛

xƒyí˛ÈüÈxl ̂ Ü˛lyÓ˚ ≤ÃˆÏÎ˚yçl •ˆÏÓ ly– ~Ü˛!ê˛ §¡õ)î≈ Ü˛yÎ≈Ü˛Ó˚# ̨ õ!Ó˚§Çáƒyl !ÓˆÏŸ’£Ïî ̂ ≤Ãy@˝ÃyÙ !•§yˆÏÓñ ~!ê˛ Óî≈lyÙ)°Ü˛

˛õ!Ó˚§Çáƒylñ ÈyüÈ˛õÓ˚#«˛yñ ˜Ó˚!áÜ˛ !Ó˚ˆÏ@˝Ã¢lñ ˛õy¢y˛õy!¢ llÈüÈ˛õƒyÓ˚yˆÏÙ!ê˛ΔÜ˛ ˛õÓ˚#«˛y=!° §¡õyòl Ü˛Ó˚ˆÏï˛ §«˛Ù– ~Ó˚

ˆÙÔ!°Ü˛ lÜ˛¢yÎ˚ xhs˝Ë%˛≈_´ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ Îï˛ ï˛yí˛¸yï˛y!í˛¸ §Ω˛Ó !ÓˆÏŸ’£Ïî Ü˛Ó˚yÓ˚ «˛Ùï˛yñ ≤ÃˆÏÓ¢ Ü˛Ó˚y ï˛ÌƒyÓ°#Ó˚

˛õ!Ó˚Ùyî !l!Ó≈ˆÏ¢ˆÏ£Ï– ~SÈyí˛¸yGñ xy˛õlyÓ˚ Ü˛yˆÏSÈ ̂ ≤Ãy@˝ÃyÙ!ê˛ˆÏÜ˛ ~Ó˚ @˝Ãy!Ê˛Ü˛y° •zí˛zçyÓ˚ •zrê˛yÓ˚ˆÏÊ˛§ åGUIä Óy !§lê˛ƒy:

Ü˛Ùyu˛ ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ xyÓ˚G ˙!ï˛•ƒàï˛ ˛õk˛!ï˛Ó˚ ÙyôƒˆÏÙ ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ !ÓÜ˛“ Ó˚ˆÏÎ˚ˆÏSÈ–

fiê˛ƒyê˛y åSTATAä ~Ü˛!ê˛ Ü˛Ùyu˛ÈüÈ!Ë˛!_Ü˛ ̨ õ!Ó˚§Çáƒylàï˛ ̨ õƒyˆÏÜ˛ç Îy ï˛ÌƒyÓ°# !ÓˆÏŸ’£ÏˆÏîÓ˚ çlƒ xˆÏlÜ˛ lÙl#Î˚ï˛y

≤Ãòyl Ü˛ˆÏÓ˚– ̂ ≤Ãy@˝ÃyˆÏÙÓ˚ Ë˛y£Ïy ~Ü˛!ê˛ §yôyÓ˚î Ü˛yë˛yˆÏÙy Ó˚yˆÏáñ ï˛y•z !¢áˆÏï˛ §•çñ ÓƒÓ•yÓ˚Ü˛yÓ˚#ˆÏòÓ˚ ̨ õ!Ó˚§Çáƒylàï˛

ÙˆÏí˛!°ÇÈüÈ~ ˆÊ˛yÜ˛y§ Ü˛Ó˚yÓ˚ xl%Ù!ï˛ ˆòÎ˚–
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EXCEL §•çï˛Ù Óî≈lyÙ)°Ü˛ ˛õ!Ó˚§Çáƒyl Óy á%Ó Ü˛Ù Ü˛°yˆÏÙÓ˚ çlƒ ~ˆÏ:° Ë˛y°– ~!ê˛ ˆÙÔ!°Ü˛ ï˛ÌƒyÓ°#

!ÓˆÏŸ’£ÏˆÏîÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y §•çñ ~ÓÇ ï˛ÌƒyÓ°# ~!rê˛Δ ~ÓÇ xyÜ,˛!ï˛ ˆ•Ó˚ˆÏÊ˛Ó˚ Ü˛Ó˚yÓ˚ çlƒ ~!ê˛ xˆÏlÜ˛ ˆÓ!¢

§%!ÓôyçlÜ˛–

Nvivo •° ~Ü˛!ê˛ =îàï˛ ï˛ÌƒyÓ°# !ÓˆÏŸ’£Ïî ˛õƒyˆÏÜ˛ç– ~!ê˛ àˆÏÓ£ÏÜ˛ˆÏòÓ˚ ˛õyë˛ƒ ~ÓÇ Ùy!Œê˛!Ù!í˛Î˚y í˛zË˛Î˚ ç!ê˛°

xÈüÈ§Çáƒy§)ã˛Ü˛ Óy x§Çà!ë˛ï˛ ï˛ÌƒyÓ°# §Çà!ë˛ï˛ ~ÓÇ !ÓˆÏŸ’£Ïî Ü˛Ó˚ˆÏï˛ §•yÎ˚ï˛y Ü˛ˆÏÓ˚– §Ê˛‰ê˛GÎ˚ƒyÓ˚!ê˛ ÓƒÓ•yÓ˚Ü˛yÓ˚#ˆÏòÓ˚

•yçyÓ˚ •yçyÓ˚ ï˛ˆÏÌƒÓ˚ ˆ◊î#!ÓË˛yàñ ÓySÈy•z ~ÓÇ §yçyˆÏlyÓ˚ xl%Ù!ï˛ ˆòÎ˚– ~!ê˛ àˆÏÓ£Ïîy ˛õk˛!ï˛Ó˚ !Óhfl,Ïï˛ ˛õ!Ó˚§Ó˚G

!Ùê˛Ùyê˛ Ü˛ˆÏÓ˚– ~!ê˛ xˆÏlÜ˛ Ë˛y£ÏyÎ˚ l!Ì §ÙÌ≈l Ü˛ˆÏÓ˚–

ˆÜ˛yÎ˚yrê˛yÙ !çxy•z~§ å!Ü˛í˛z!çxy•z~§ä •° GˆÏ˛õl ˆ§y§≈ !çxy•z~§ §Ê˛GÎ˚ƒyÓ˚ñ í˛z•zˆÏu˛yç ~ÓÇ ÙƒyÜ˛ G~§

í˛zË˛ˆÏÎ˚Ó˚ çlƒ í˛z˛õ°∏˛– ~•z §Ê˛‰ê˛GÎ˚ƒyÓ˚!ê˛ !ÓlyÙ)ˆÏ°ƒ ~ÓÇ xyŸã˛Î≈çlÜ˛Ë˛yˆÏÓ ¢!_´¢y°# ~ÓÇ òÓ˚Ü˛yÓ˚# ê%˛ˆÏ°Ó˚

§yˆÏÌ xyˆÏ§–

9.9  ˆÜ˛yí˛ ~ÓÇ ˆÜ˛y!í˛Ç

§Ù#«˛yÓ˚ ï˛ÌƒyÓ°# !ÓˆÏŸ’£Ïî Ü˛Ó˚yÓ˚ xyˆÏàñ §y«˛yï˛yÓ˚ Óy ≤ÃŸ¿yÓ°#Ó˚ í˛z_Ó˚=!° xÓ¢ƒ•z §Çáƒy§)ã˛Ü˛ ˆÜ˛yí˛ myÓ˚y

í˛z˛õfliy˛õl Ü˛Ó˚y í˛z!ã˛ï˛– §yôyÓ˚î ˆÜ˛y!í˛Ç Ü˛lˆÏË˛l¢l=!°ÈüüüÈ

åÜ˛ä !l!Ÿã˛ï˛ Ü˛ˆÏÓ˚ ˆÎ §ÙhflÏ ˛õ!Ó˚§Çáƒylàï˛ §Ê‰˛ê˛GÎ˚ƒyÓ˚ ˛õƒyˆÏÜ˛ç=!° ï˛ÌƒyÓ°# ˛õ!Ó˚ã˛y°ly Ü˛Ó˚ˆÏï˛ §«˛Ù •ˆÏÓ

~ÓÇ

åáä Ó,•_Ó˚ ˛õ!Ó˚ÙyˆÏ˛õÓ˚ ï%˛°lyÙ)°Ü˛ï˛y ≤Ãã˛yÓ˚ Ü˛ˆÏÓ˚– Ü˛!¡õí˛zê˛yÓ˚ÈüÈ§•yÎ˚ï˛y •zrê˛yÓ˚!Ë˛í˛z !§ˆÏfiê˛Ù=!° ÎˆÏsfÓ˚ ÙˆÏôƒ

ˆ≤Ãy@˝Ãy!ÙÇ Ü˛ˆÏÓ˚ fl∫Î˚Ç!e´Î˚Ë˛yˆÏÓ ˆÜ˛yí˛=!° ÓÓ˚yj Ü˛ˆÏÓ˚ñ ÎyˆÏï˛ Îsf!ê˛ !Ê˛”˛ Ü˛Ó˚yÓ˚ xyˆÏà ˆÓ!¢Ó˚Ë˛yà ˆÜ˛y!í˛Ç

!§k˛yhs˝ ˆlGÎ˚y •Î˚– ~áyˆÏl xyˆÏ°yã˛ly Ü˛Ó˚y l#!ï˛=!° ~•z ôÓ˚ˆÏlÓ˚ ˛õ!Ó˚!fli!ï˛ˆÏï˛ ≤ÃˆÏÎyçƒ ~ÓÇ ˆ§•z§yˆÏÌ

ˆÎ ˆÜ˛y!í˛Ç ï˛ÌƒyÓ°# §Ç@˝Ã•ˆÏÜ˛ xl%§Ó˚î Ü˛ˆÏÓ˚–

9.10  •zÈüÈ§¡õò ~ÓÇ ~Ó˚ §!ë˛Ü˛ ÓƒÓ•yÓ˚

Ú•zÈüÈ §¡õòÛ  ¢∑!ê˛ ~Ü˛!ê˛ §Ç!«˛Æ Ó˚*˛õ Îy •zˆÏ°Ü˛ê˛Δ!lÜ˛ §¡õò Óy •zˆÏ°Ü˛ê˛Δ!lÜ˛ ï˛Ìƒ §¡õˆÏòÓ˚ ˆ«˛ˆÏe ÓƒÓ•*ï˛ •Î˚–

~=!° •zˆÏ°Ü˛ê˛Δ!lÜ˛ Óy §Çáƒyàï˛ Ê˛Ù≈ƒyˆÏê˛ ï˛ˆÏÌƒÓ˚ §Ç@˝Ã• Îy ~Ü˛!ê˛ •zˆÏ°Ü˛ê˛Δ!lÜ˛ !í˛Ë˛y•zˆÏ§ xƒyˆÏ:§ Ü˛Ó˚y •Î˚ñ

ˆÎÙl ~Ü˛!ê˛ ˆÙyÓy•z° ˆÊ˛ylñ Ü˛!¡õí˛zê˛yÓ˚ñ •zï˛ƒy!ò– ~=!° ˜Óò%ƒ!ï˛Ü˛ §ÇflÒÓ˚î Óy Ê˛Ù≈ƒyˆÏê˛ ≤ÃÜ˛y!¢ï˛ §Çfliyl ˆÎÙl

!ÓŸªˆÏÜ˛y£Ïñ ˛õ%!hflÏÜ˛yñ •zÈüÈÓ%Ü˛ñ •zÈüÈçyl≈y°ñ í˛yê˛yˆÏÓ§ñ •zï˛ƒy!ò– xˆÏlÜ˛ ˆ°áÜ˛ ï˛yˆÏòÓ˚ !lçfl∫ §ÇK˛y ≤Ãòyl Ü˛ˆÏÓ˚ˆÏSÈl–

Adams and Bonk å1955äñ Scan å2010äñ Moyo å2004äñ Liu å2006ä ~ÓÇ Nicholastal å2009ä

•zˆÏ°Ü˛ê˛Δ!lÜ˛ !Ó˚ˆÏ§y§≈ˆÏÜ˛ í˛yê˛yˆÏÓ§ñ Ó•zñ çyl≈y°ñ §ÇÓyò˛õeñ Ùƒyày!çlñ xyÜ˛≈y•zË˛§ñ !Ì!§§ñ Ü˛lÊ˛yˆÏÓ˚™ ˆ˛õ˛õyÓ˚ñ

˛õÓ˚#«˛yÓ˚ ˆ˛õ˛õyÓ˚ñ §Ó˚Ü˛y!Ó˚ ˆ˛õ˛õyÓ˚ñ !Ó˚§yã˛≈ !Ó˚ˆÏ˛õyê˛≈ñ !fl;˛≤Wz ~ÓÇ ÙˆÏly@˝ÃyÊ˛ •zˆÏ°Ü˛ê˛Δ!lÜ˛ Ê˛Ó˚ÙƒyˆÏê˛ §ÇK˛y!Î˚ï˛

Ü˛ˆÏÓ˚ˆÏSÈ– ˆ§yÎ˚y•zl ~ÓÇ ˛õyu˛y å2009aä •zÈüÈ§¡õˆÏòÓ˚ ï˛ˆÏÌƒÓ˚ xyôyÓ˚ !•ˆÏ§ˆÏÓ àîƒ Ü˛ˆÏÓ˚ˆÏSÈl ˆÎ=ˆÏ°y !Ó!Ë˛ß¨

•zˆÏ°Ü˛ê˛Δ!lÜ˛ !í˛Ë˛y•z§ ˆÎÙl Ü˛!¡õí˛zê˛yÓ˚ñ fløyê˛≈ ˆÊ˛ylñ ê˛ƒyÓˆÏ°ê˛ •zï˛ƒy!òÓ˚ ÙyôƒˆÏÙ ò%ô ˛õyl Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– Ú

•zÈü§¡õˆÏòÓ˚ ≤Ãôyl §%!Óôy •° ̂ Î ̂ §=!°ˆÏÜ˛ ~Ü˛ˆÏÎyˆÏà §yÓ˚y !ÓŸª ç%ˆÏí˛¸ !Ó˛õ%° §ÇáƒÜ˛ ÓƒÓ•yÓ˚Ü˛yÓ˚#Ó˚ myÓ˚y xƒyˆÏ:§

Ü˛Ó˚y ÎyÎ˚– !lˆÏÜ˛y°y§ ~ê˛ xy°– å2017ä ~G §¡øï˛ •ˆÏÎ˚ˆÏSÈ ˆÎ §yã˛≈ •z!OˆÏlÓ˚ ÙˆÏï˛y •zˆÏ°Ü˛ê˛Δ!lÜ˛ §¡õˆÏòÓ˚

ÓƒÓ•yÓ˚ ˆò¢ñ Ë˛y£Ïy ~ÓÇ ¢,C°y !l!Ó≈ˆÏ¢ˆÏ£Ï ≤ÃyÓ˚!Ω˛Ü˛ Ü˛Ù≈ç#ÓˆÏlÓ˚ àˆÏÓ£ÏÜ˛ˆÏòÓ˚ ÙˆÏôƒ xï˛ƒhs˝ çl!≤ÃÎ˚ !SÈ°–
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AACR2 xl%§yˆÏÓ˚ñ ~Ü˛!ê˛ •zˆÏ°Ü˛ê˛Δ!lÜ˛ §Çfliyl •°≠ Úí˛z˛õyòyl åï˛ÌƒyÓ°# ~ÓÇ˘xÌÓy ˆ≤Ãy@˝ÃyÙ å=!°ä ~Ü˛!ê˛

Ü˛!¡õí˛zê˛yÓ˚y•zçí˛ !í˛Ë˛y•z§ myÓ˚y Ùƒy!l˛õ%ˆÏ°¢ˆÏlÓ˚ çlƒ ~lˆÏÜ˛yí˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ~•z í˛z˛õyòyl!ê˛Ó˚ çlƒ ~Ü˛!ê˛

Ü˛!¡õí˛zê˛yÓ˚y•zçí˛ !í˛Ë˛y•zˆÏ§Ó˚ §yˆÏÌ §Ó˚y§!Ó˚ §ÇÎ%_´ ~Ü˛!ê˛ ̂ ˛õ!Ó˚ˆÏÊ˛Ó˚y° ÓƒÓ•yˆÏÓ˚Ó˚ ≤ÃˆÏÎ˚yçl •ˆÏï˛ ̨ õyˆÏÓ˚ åˆÎÙlñ

CD-ROM  í»˛y•zË˛ä Óy ~Ü˛!ê˛ Ü˛!¡õí˛zê˛yÓ˚ ˆlê˛GÎ˚yˆÏÜ˛≈Ó˚ §yˆÏÌ ~Ü˛!ê˛ §ÇˆÏÎyà åˆÎÙlñ •zrê˛yÓ˚ˆÏlê˛ä–Û IFLA

•zˆÏ°Ü˛ê˛Δ!lÜ˛ !Ó˚ˆÏ§y§≈ˆÏÜ˛ §ÇK˛y!Î˚ï˛ Ü˛ˆÏÓ˚ Úˆ§•z í˛z˛õyòyl=!°Ó˚ çlƒ ̂ Î=!°Ó˚ çlƒ Ü˛!¡õí˛zê˛yÓ˚ xƒyˆÏ:ˆÏ§Ó˚ ≤ÃˆÏÎ˚yçlñ

ï˛y Óƒ!_´àï˛ Ü˛!¡õí˛zê˛yÓ˚ñ ˆÙ•zlˆÏÊ ˛Ù Óy •ƒyu˛ˆÏ•”˛ ˆÙyÓy•z° !í˛Ë˛y•zˆÏ§Ó˚ ÙyôƒˆÏÙ ˆ•yÜ˛ ly ˆÜ˛l– ˆ§=!° •Î˚

ò)Ó˚Óï˛≈#Ë˛yˆÏÓ •zrê˛yÓ˚ˆÏlˆÏê˛Ó˚ ÙyôƒˆÏÙ Óy fliyl#Î˚Ë˛yˆÏÓ xƒyˆÏ:§ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚Û– ≤ÃyÎ˚¢•z §¡ø%á#l •GÎ˚y !Ü˛S%È

≤ÃÜ˛yÓ˚ •°≠ •zÈüÈçyl≈y°ñ •zÈüÈÓ%Ü˛ñ Ê%˛°ÈüÈˆê˛:ê˛ å~Ü˛!eï˛ä í˛yê˛yˆÏÓ§ñ •zlˆÏí˛!:Ç ~ÓÇ xƒyÓfiê˛Δy!QÇ ï˛ÌƒyÓ°#ˆÏÓ§ñ

ˆÓ˚Ê˛y Ï̂Ó˚™ í˛yê˛y Ï̂Ó§ åç#Ól#ñ x!Ë˛ôylñ !í˛ Ï̂Ó˚Q!Ó˚ñ !ÓŸª Ï̂Ü˛y£Ïñ •zï˛ƒy!òäñ §Çáƒy§)ã˛Ü˛ ~ÓÇ ̨õ!Ó˚§Çáƒylàï˛ ï˛ÌƒyÓ°# Ï̂Ó§ñ

•zÈüÈ•zˆÏÙçñ •zÈüÈx!í˛G˘!Ë˛ç%ƒÎ˚y° !Ó˚ˆÏ§y§≈ åIFLA, 2012ä–

ï˛Ìƒ G ̂ ÎyàyˆÏÎyà ≤ÃÎ%!_´Ó˚ o&ï˛ x@˝Ãà!ï˛ ï˛ˆÏÌƒÓ˚ ò,¢ƒ˛õˆÏê˛ ~Ü˛!ê˛ ̃ Ó≤’!ÓÜ˛ ̨ õ!Ó˚Óï˛≈l ~ˆÏlˆÏSÈ ~ÓÇ !Ó!Ë˛ß¨ ï˛ˆÏÌƒÓ˚

í˛zÍ§=!°ˆÏÜ˛ §%!ÓôyÙï˛ ~ÓÇ xlyÎ˚yˆÏ§ ˛õ!Ó˚ã˛y°ly Ü˛Ó˚yÓ˚ çlƒ xˆÏlÜ˛=!° !ÓÜ˛ˆÏ“Ó˚ çß√ !òˆÏÎ˚ˆÏSÈ– l)lƒï˛Ù V%Ñ˛!Ü˛

~ÓÇ §ÙÎ˚ §• SÈyeñ !¢«˛Ü˛ ~ÓÇ àˆÏÓ£ÏÜ˛ˆÏòÓ˚ !Ó!Ë˛ß¨ ã˛y!•òy ̂ Ùê˛yˆÏï˛ xyô%!lÜ˛ °y•zˆÏÓ !Ó˚Ó˚ !Ó˚çyˆÏË˛≈Ó˚ ̨õˆÏÓ˚ •zˆÏ°Ü˛ê˛Δ!lÜ˛

!Ó˚ˆÏ§y§≈ å•zÈüÈ!Ó˚ˆÏ§y§≈ä §ÓˆÏã˛ˆÏÎ˚ ˆÓ!¢ ã˛yGÎ˚y •ˆÏÎ˚ˆÏSÈ– ï˛Ìƒ ≤ÃÎ%!_´ !ÓŸªˆÏÜ˛ ÓòˆÏ° !òˆÏÎ˚ˆÏSÈ ~ÓÇ ï˛Ìƒ ˛õ%lÓ˚&k˛yˆÏÓ˚Ó˚

çlƒ =Ó˚&c˛õ)î≈ •y!ï˛Î˚yÓ˚ •ˆÏÎ˚ í˛zˆÏë˛ˆÏSÈ– •zˆÏ°Ü˛ê˛Δ!lÜ˛ ï˛Ìƒ §¡õò @˝ÃsiyàyÓ˚ §Ç@˝ÃˆÏ•Ó˚ ~Ü˛!ê˛ Óí˛¸ xÇ¢ x!ç≈ï˛

•ˆÏÎ˚ˆÏSÈ– ï˛Ìƒ §¡õˆÏòÓ˚ Ù)°ƒ ~ÓÇ ÓƒÓ•yÓ˚ñ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ •zÈüÈ§¡õòñ §ÙˆÏÎ˚Ó˚ §yˆÏÌ §yˆÏÌ Ó,!k˛ ˆ˛õˆÏÎ˚ˆÏSÈ– xï˛~Óñ

§¡õˆÏòÓ˚ !Ó!Ë˛ß¨ !òÜ˛ ~ÓÇ ÓƒÓ•yÓ˚Ü˛yÓ˚#ˆÏòÓ˚ myÓ˚y •zÈü ÓƒÓ•yÓ˚ §Çe´yhs˝ §Ù§ƒy=!°Ó˚ í˛z˛õÓ˚ xôƒÎ˚l Ü˛Ó˚y ≤ÃˆÏÎ˚yçlñ

!ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ ~Ü˛yˆÏí˛!ÙÜ˛ ≤Ã!ï˛¤˛yˆÏlÓ˚ Ê˛ƒyÜ˛y!Œê˛ §ò§ƒˆÏòÓ˚ myÓ˚y–

9.11  •zÈüÈ§¡õˆÏòÓ˚˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò

•zrê˛yÓ˚ˆÏlê˛ •° ~Ü˛!ê˛ !Ë˛ß¨ôÙ≈# ã˛ƒyˆÏl° ̂ ÎáyˆÏl !Ó¢y° !¢«˛yÙ)°Ü˛ §¡õò Ó˚ˆÏÎ˚ˆÏSÈ– ~•z §¡õò=!°Ó˚ ÙˆÏôƒ Ó˚ˆÏÎ˚ˆÏSÈ≠

•zÈüÈÓ%Ü˛ñ •zçyl≈y°ñ •zÈüÈˆÙ•z°ñ •zrê˛yÓ˚ÈüÈ!°B˛í˛ •y•z˛õyÓ˚ˆÏê˛:ê˛ í˛Ü%˛ˆÏÙrê˛§ñ xl°y•zl ˆ•“ ˆ§rê˛yÓ˚ñ ~:˛õyê˛≈§ !Ë˛í˛zñ

Ê˛y•z° ê˛Δy™Ê˛yÓ˚ ̂ ≤ÃyˆÏê˛yÜ˛° •zï˛ƒy!ò– ~•z §¡õò=!°Ó˚ ≤ÃˆÏï˛ƒÜ˛!ê˛Ó˚ !lçfl∫ !lÎ˚Ù Ó˚ˆÏÎ˚ˆÏSÈñ ï˛ˆÏÓ ï˛yÓ˚y ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚

§yˆÏÌ !Ó!Ë˛ß¨ í˛z˛õyˆÏÎ˚ §¡õ!Ü˛≈ï˛ åÙˆÏl!Ó˚G ~ê˛ xy° 2000ä– ~•z §¡õˆÏòÓ˚ !Ü˛S%È !l¡¨Ó˚*˛õ xyˆÏ°yã˛ly Ü˛Ó˚y •Î˚–

•zÈüÈÓ%Ü˛

~Ü˛!ê˛ •zÈüÈÓ%Ü˛ •° ~Ü˛!ê˛ Ó•zˆÏÎ˚Ó˚ •zˆÏ°Ü˛ê˛Δ!lÜ˛ §ÇflÒÓ˚î Îy ~Ó˚ §¡õ)î≈ !Ó£ÏÎ˚Ó› å˛õyë˛ƒñ ˆê˛!Ó°ñ í˛yÎ˚y@˝ÃyÙñ !ã˛eñ

•zï˛ƒy!òä Ü˛Ë˛yÓ˚ Ü˛ˆÏÓ˚– ~Ü˛!ê˛ •zÈüÈÓ%Ü˛ §Ç@˝Ã• §yôyÓ˚îï˛ ~Ü˛!ê˛ •zÈüÈí˛yê˛yˆÏÓˆÏ§ ˆ§ê˛ xy˛õ Ü˛Ó˚y •Î˚ñ Îy !¢ˆÏÓ˚ylyÙñ

í˛zß¨ï˛ xl%§¶˛yl ~ÓÇ Ó%Ü˛ÙyÜ˛≈ Ê˛yÇ¢l=!°Ó˚ ÙˆÏôƒ ~ÓÇ ç%ˆÏí˛¸ ˛õ)î≈ÈüÈ˛õyë˛ƒ xl%§¶˛yl §ÙÌ≈l Ü˛ˆÏÓ˚– ÓƒÓ•yÓ˚Ü˛yÓ˚#Ó˚y

xl°y•zˆÏl ~•zã˛!ê˛~Ù~° Óy !˛õ!í˛~Ê˛ Ê˛Ó˚ÙƒyˆÏê˛ •zÈüÈÓ%Ü˛=!°Ó˚ §¡õ)î≈ ˛õyë˛ƒ ˆòáˆÏï˛ ˛õyˆÏÓ˚l– •zÈüÈÓ%Ü˛ §yôyÓ˚îï˛

ˆí˛!í˛ˆÏÜ˛ˆÏê˛í˛ •zÈüÈÓ%Ü˛ !Ó˚í˛yÓ˚ Óy ê˛ƒyÓˆÏ°ˆÏê˛ •zÈüÈ!Ó˚í˛yÓ˚ xƒy!≤’ˆÏÜ˛¢l ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ˛õí˛¸y •Î˚– Óƒ!_´àï˛ Ü˛!¡õí˛zê˛yÓ˚

~ÓÇ xˆÏlÜ˛ fløyê˛≈ ˆÊ˛ylG •zÈüÈÓ%Ü˛ ˛õí˛¸yÓ˚ çlƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

•zÈüÈ!Ì!§§

~Ü˛!ê˛ •zÈüÈ!Ì!§§ Óy •zˆÏ°Ü˛ê˛Δ!lÜ˛ !Ì!§§ §Çáƒyàï˛ xyÜ˛yˆÏÓ˚ ~Ü˛!ê˛ !Ì!§§ Óî≈ly Ü˛ˆÏÓ˚ Îy §yôyÓ˚îï˛ •zrê˛yÓ˚ˆÏlˆÏê˛Ó˚

ÙyôƒˆÏÙ xƒyˆÏ:§ Ü˛Ó˚y •Î˚– ~!ê˛ ~Ü˛çl àˆÏÓ£ÏˆÏÜ˛Ó˚ Ó%!k˛Ó,!_Ü˛ Ü˛yç Óy àˆÏÓ£Ïîy– ~!ê˛ Ü˛Ù ÓƒÎ˚Ó‡°ñ ˆSÈyê˛ fliylñ
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§•ç ˛õ!Ó˚ã˛y°ly ~ÓÇ í˛zFã˛ ò#â≈yÎ˚% §• ôyÓ˚îy ≤ÃÜ˛yˆÏ¢Ó˚ çlƒ ~Ü˛!ê˛ ≤ÃÎ%!_´àï˛Ë˛yˆÏÓ í˛zß¨ï˛ ÙyôƒÙ ≤Ãòyl Ü˛ˆÏÓ˚–

•zˆÏ°Ü˛ê˛Δ!lÜ˛ !Ì!§ˆÏ§Ó˚ xƒyˆÏ:§ ~ÓÇ ˆfiê˛yˆÏÓ˚ç §yôyÓ˚îï˛ UCC å•zí˛z!lÊ˛Ù≈ Ü˛Ùy!¢≈Î˚y° ˆÜ˛yí˛ä ≤Ãy!ï˛¤˛y!lÜ˛

§Ç@˝Ã•fli°ñ UORA åÜ˛Ü˛≈ GˆÏ˛õl !Ó˚§yã˛≈ xyÜ˛≈y•zË˛ä ~Ó˚ ÙˆÏï˛y GˆÏ˛õl xƒyˆÏ:§ !Ó˚ˆÏ˛õy!çê˛!Ó˚ myÓ˚y §•çï˛Ó˚ •Î˚–

UCC ~Ü˛!ê˛ •zÈüÈ!Ì!§§ ˆ≤Ãy@˝ÃyÙ ˜ï˛!Ó˚ Ü˛Ó˚ˆÏSÈ ÎyˆÏï˛ UCCüÈˆï˛ ˛õ!Ó˚ã˛y!°ï˛ fl¨yï˛ˆÏÜ˛y_Ó˚ àˆÏÓ£Ïîy Óƒy˛õÜ˛Ë˛yˆÏÓ

SÈ!í˛¸ˆÏÎ˚ ̨ õˆÏí˛¸– xˆÏlÜ˛ ̂ òˆÏ¢ñ §y¡±!ï˛Ü˛ ÓSÈÓ˚=!°ˆÏï˛ !Ì!§§=!°ˆÏÜ˛ •zˆÏ°Ü˛ê˛Δ!lÜ˛ çÙy ̂ òGÎ˚yÓ˚ çlƒ ~Ü˛!ê˛ ̨ õòˆÏ«˛˛õ

ˆlGÎ˚y •ˆÏÎ˚ˆÏSÈñ •yí˛≈ÈüÈÜ˛!˛õ çÙy ˆòGÎ˚yÓ˚ §Ùyhs˝Ó˚yˆÏ°ñ !Ì!§§=!°ˆÏÜ˛ xl°y•zˆÏl xl%§¶˛ylˆÏÎyàƒ ~ÓÇ ˛õyë˛ˆÏÎyàƒ

•ˆÏï˛ §«˛Ù Ü˛ˆÏÓ˚– •zÈüÈ!Ì!§§ CORA, UCC ≤Ãy!ï˛¤˛y!lÜ˛ Ë˛yu˛yˆÏÓ˚ §ÇÓ˚«˛î Ü˛Ó˚y •Î˚– ~!ê˛ DSpace §Ê˛‰ê˛GÎ˚ƒyˆÏÓ˚Ó˚

í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ~Ü˛!ê˛ GˆÏ˛õl xƒyˆÏ:§ §Ç@˝Ã•fli°– CORAüÈˆï˛ •zÈüÈ!Ì!§ˆÏ§Ó˚ í˛z˛õÓ˚ ˆÜ˛yl Ê˛y•zˆÏ°Ó˚ xyÜ˛yˆÏÓ˚Ó˚

§#Ùy xyˆÏÓ˚y!˛õï˛ ˆl•z–

•zÈüÈçyl≈y°

•zrê˛yÓ˚ˆÏlˆÏê˛Ó˚ xy!ÓË˛≈yˆÏÓÓ˚ §yˆÏÌñ àˆÏÓ£ÏÜ˛Ó˚y ~ÓÇ !¢«˛y!ÓòÓ˚y ï˛Ìƒ G ̂ ÎyàyˆÏÎyà ≤ÃÎ%!_´Ó˚ §«˛Ùï˛y=!°ˆÏÜ˛ Ê˛°yÊ˛°

ˆ¢Î˚yÓ˚ Ü˛Ó˚yÓ˚ ~ÓÇ ˆ°áÜ˛ ˆÌˆÏÜ˛ ≤ÃÜ˛y¢ˆÏÜ˛Ó˚ Ü˛yˆÏSÈ Ó%!k˛Ó,!_Ü˛ §¡õ!_Ó˚ x!ôÜ˛yÓ˚ §¡õ)î≈ •hflÏyhs˝ˆÏÓ˚Ó˚ ÙyôƒˆÏÙ

≤Ã!ï˛Ó¶˛Ü˛ï˛y ò)Ó˚ Ü˛Ó˚yÓ˚ Ü˛yÎ≈Ü˛Ó˚ í˛z˛õyÎ˚ !•§yˆÏÓ fl∫#Ü,˛!ï˛ !òˆÏÎ˚ˆÏSÈló ~!ê˛ ˙!ï˛•ƒàï˛ ≤ÃÜ˛y¢lyÓ˚ ô#Ó˚ à!ï˛Ó˚ í˛zß¨!ï˛Ó˚

~Ü˛!ê˛ ÙyôƒÙG åˆÜ˛y!Ó˚Î˚y ~ÓÇ ˆlˆÏê˛yñ 2006ä–

~Ü˛!ê˛ •zˆÏ°Ü˛ê˛Δ!lÜ˛ çyl≈y° •° ~Ü˛!ê˛ §yÙ!Î˚Ü˛ ≤ÃÜ˛y¢ly Îy •zˆÏ°Ü˛ê˛Δ!lÜ˛ Ê˛Ù≈ƒyˆÏê˛ ≤ÃÜ˛y!¢ï˛ •Î˚ñ §yôyÓ˚îï˛ •zrê˛yÓ˚ˆÏlˆÏê˛–

~Ü˛!ê˛ •zÈüÈçyl≈y° •° xl°y•zl Óy xÊ˛°y•zˆÏl í˛z˛õ°∏˛ ~Ü˛!ê˛ çyl≈y° ÎyˆÏï˛ àˆÏÓ£Ïîy ˛õeñ ˛õÎ≈yˆÏ°yã˛ly !lÓ¶˛ñ

˛õ![˛ï˛ ˆÎyàyˆÏÎyà •zï˛ƒy!ò ÌyˆÏÜ˛ó í˛zFã˛ !¢«˛y ÓƒÓfliyÓ˚ xy!Ì≈Ü˛ Ü˛ˆÏë˛yÓ˚ ˛õ!Ó˚ˆÏÓˆÏ¢ñ •zˆÏ°Ü˛ê˛Δ!lÜ˛ çyl≈y°=!° ~Ü˛!ê˛

ÙyôƒÙ •ˆÏÎ˚ í˛zˆÏë˛ˆÏSÈ Îy ≤Ãã˛!°ï˛ Ù%!oï˛ çyl≈y°=!°Ó˚ ï%˛°lyÎ˚ §hflÏy åEllis and Oldman, 2005ä– Rowley

(2006) ~Ó˚ ÙˆÏï˛ •zˆÏ°Ü˛ê˛Δ!lÜ˛ çyl≈y° ò%!ê˛ !Ë˛ß¨ Ó˚*˛õ ̂ lÎ˚≠ ̂ Î çyl≈y°=!° Ù%oî xyÜ˛yˆÏÓ˚ ≤ÃÜ˛y!¢ï˛ •Î˚ñ §Çáƒyàï˛

xyÜ˛yˆÏÓ˚ ˛õyGÎ˚y ÎyÎ˚ ~ÓÇ •zˆÏ°Ü˛ê˛Δ!lÜ˛ çyl≈y° ÎyÓ˚ çlƒ ≤ÃÜ˛y¢ˆÏÜ˛Ó˚ ≤ÃˆÏÎ˚yçl •Î˚ lyñ ~ÓÇ Îy ~Ü˛çl §¡õyòÜ˛

~ÓÇ ˛õ![˛ï˛ §¡±òyÎ˚ myÓ˚y ˛õ!Ó˚ã˛y!°ï˛ •ˆÏï˛ ˛õyˆÏÓ˚– í˛zË˛Î˚ ≤ÃÜ˛yˆÏÓ˚Ó˚•z ˛õ![˛ï˛ ˆÎyàyˆÏÎyˆÏàÓ˚ í˛z˛õÓ˚ í˛zˆÏÕ‘áˆÏÎyàƒ

≤ÃË˛yÓ ˆÊ˛°ˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ ˆÎË˛yˆÏÓ K˛yl ˜ï˛!Ó˚ ~ÓÇ SÈ!í˛¸ˆÏÎ˚ ˆòGÎ˚y •Î˚–

xl°y•zl í˛yê˛yˆÏÓ§

•zí˛z!lË˛y!§≈!ê˛ °y•zˆÏÓ !Ó˚ˆÏï˛ •zˆÏ°Ü˛ê˛Δ!lÜ˛ Ó•z˘çyl≈y° xƒyˆÏ:§ ≤ÃòyˆÏlÓ˚ §ÓˆÏã˛ˆÏÎ˚ Ü˛yÎ≈Ü˛Ó˚ í˛z˛õyÎ˚ •° xl°y•zl

í˛yê˛yˆÏÓˆÏ§Ó˚ §yÓ!fl;˛˛õ¢ˆÏlÓ˚ ÙyôƒˆÏÙ Îy •zrê˛yÓ˚ˆÏlˆÏê˛Ó˚ ÙyôƒˆÏÙ xƒyˆÏ:§ Ü˛Ó˚y ̂ ÎˆÏï˛ ̨ õyˆÏÓ˚– xl°y•zl í˛yê˛yˆÏÓ§ •°

!Ó!Ë˛ß¨ ˆ«˛e ~ÓÇ ¢yáyÓ˚ ≤ÃÜ˛y¢Ü˛ˆÏòÓ˚ myÓ˚y •zˆÏ°Ü˛ê˛Δ!lÜ˛ ï˛ˆÏÌƒÓ˚ í˛zÍˆÏ§Ó˚ å•zÈüÈçyl≈y°˘•zÈüÈÓ%Ü˛ä §Ç@˝Ã• åxyÊ˛°y!Óñ

2007ä– ~Ó˚ ÙˆÏôƒ !Ü˛S%È í˛yê˛yˆÏÓ§ ï˛yˆÏòÓ˚ ≤ÃÜ˛y¢Ü˛ Óy !ÓˆÏe´ï˛yˆÏòÓ˚ myÓ˚y í˛zß¨Î˚l¢#° ˆò¢=!°Ó˚ @˝ÃsiyàyÓ˚=!°ˆÏï˛

!ÓlyÙ)ˆÏ°ƒ ≤Ãòyl Ü˛Ó˚y •Î˚–

!§!í˛ÈüÈÓ˚Ù í˛yê˛yˆÏÓ§

CD-ROM í˛yê˛yˆÏÓ§ ÓƒÓ•yÓ˚Ü˛yÓ˚#ˆÏòÓ˚ °y•zˆÏÓ !Ó˚ˆÏï˛ ¢!_´¢y°# •zrê˛yÓ˚ˆÏlê˛ §ÇˆÏÎyà SÈyí˛¸y•z ≤Ãy§!DÜ˛ í˛yê˛yˆÏÓˆÏ§

xƒyˆÏ:ˆÏ§Ó˚ xl%Ù!ï˛ ˆòÎ˚– ï˛y•z ~!ê˛ xl°y•zl í˛yê˛yˆÏÓˆÏ§Ó˚ ï%˛°lyÎ˚ §y◊Î˚# Ü˛yÓ˚î ˆê˛!°Ü˛!Ùí˛z!lˆÏÜ˛¢l !Ê˛ ≤Ãòyl

SÈyí˛¸y•z xÊ˛°y•zˆÏl ï˛Ìƒ xƒyˆÏ:§ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ åxyÊ˛°y!Óñ 2007ä– ~SÈyí˛¸yGñ !§ˆÏfiê˛Ù!ê˛ ˆlê˛GÎ˚yÜ˛≈ ÌyÜ˛ˆÏ°

CD-ROM í˛yê˛yˆÏÓ§=!° !≤ÃˆÏrê˛Ó˚ ï%˛°lyÎ˚ xˆÏlÜ˛ Ù)°ƒÓylñ Ü˛yÓ˚î ï˛yˆÏòÓ˚ ê˛y!Ù≈lyˆÏ°Ó˚ ̨ õ,¤˛ˆÏ˛õy£ÏÜ˛Ó˚y °y•zˆÏÓ !Ó˚ˆÏï˛
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ly ~ˆÏ§ ï˛Ìƒ xƒyˆÏ:§ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– ï˛Ìƒ G ˆÎyàyˆÏÎyà ≤ÃÎ%!_´Ó˚ x@˝Ãà!ï˛Ó˚ ÙyôƒˆÏÙ ˆÎ ï˛Ìƒ !Ó≤’Ó âˆÏê˛ˆÏSÈ ï˛y

!ÓŸªÓƒy˛õ# !ÓŸª!Óòƒy°Î˚ ~ÓÇ Ü˛ˆÏ°ç=!°ˆÏÜ˛ ~•z í˛zß¨Î˚l=!°Ó˚ §%!Óôy !lˆÏï˛ §«˛Ù Ü˛ˆÏÓ˚ˆÏSÈ– •zrê˛yÓ˚ˆÏlê˛ ~ÓÇ GÎ˚y°≈

GÎ˚y•zí˛ GˆÏÎ˚Ó åDarkwaetalñ 2007ä ~Ó˚ Ê˛ˆÏ° !¢«˛yòylñ ̂ ¢áyÓ˚ ~ÓÇ ï˛Ìƒ xƒyˆÏ:§ Ü˛Ó˚yÓ˚ lï%˛l ̂ Ùyí˛ xy!ÓË)˛≈ï˛

•ˆÏÎ˚ˆÏSÈ– CD-ROM í˛yê˛yˆÏÓ§=!° §Ω˛yÓƒ òÓ˚Ü˛yÓ˚# l!Ì=!°Ó˚ @˝Ãsi˛õO# !Ó¢ò ¢ly_´ Ü˛Ó˚yÓ˚ çlƒ =Ó˚&c˛õ)î≈ •y!ï˛Î˚yÓ˚

~ÓÇ àˆÏÓ£ÏîyÓ˚ çlƒ §y!•ˆÏï˛ƒÓ˚ Ó,•Í ˛õ!Ó˚ÙyˆÏî §•ˆÏç ≤ÃˆÏÓ¢y!ôÜ˛yÓ˚ !l!Ÿã˛ï˛ Ü˛ˆÏÓ˚–

•zˆÏ°Ü˛ê˛Δ!lÜ˛ ˆÙ•z° å•zÈüÈˆÙ•z°ä

~!ê˛ ~Ü˛çl ˆ≤ÃÓ˚ˆÏÜ˛Ó˚ Ü˛ySÈ ˆÌˆÏÜ˛ ≤Ãy˛õˆÏÜ˛Ó˚ Ü˛yˆÏSÈ ï˛yÍ«˛!îÜ˛ •zˆÏ°Ü˛ê˛Δ!lÜ˛ Óyï˛≈y– ~!ê˛ •zrê˛yÓ˚ˆÏlˆÏê˛ §ÓˆÏã˛ˆÏÎ˚

ˆÓ!¢ ÓƒÓ•*ï˛ xƒy!≤’ˆÏÜ˛¢l– •zÈüÈˆÙ•zˆÏ°Ó˚ xyˆÏÓ˚Ü˛!ê˛ Ó˚*˛õ •° ~Ü˛!ê˛ ï˛y!°Ü˛y ≤Ãòyl Ü˛Ó˚y ÎyÓ˚ ÙyôƒˆÏÙ ~Ü˛çl

@˝Ãy•Ü˛ •zÈüÈˆÙ•zˆÏ°Ó˚ ÙyôƒˆÏÙ ~Ü˛!ê˛ @˝Ã&˛õ xyˆÏ°yã˛lyÎ˚ xÇ¢@˝Ã•î Ü˛ˆÏÓ˚– ≤Ã!ï˛!ê˛ ÓƒÓ•yÓ˚Ü˛yÓ˚#Ó˚ ~Ü˛!ê˛ ̂ Ù° Ó: !ë˛Ü˛yly

ÌyˆÏÜ˛ ˆÎáyˆÏl Óyï˛≈y ˛õyë˛yˆÏly •Î˚ å!@˝Ã!Ê˛Ìñ  2002; UCB °y•zˆÏÓ !Ó˚ó 2004c&d, University Libraries,

2003; Steinger, 2001ä– •zÈüÈˆÙ•z° !¢«˛Ü˛ ~ÓÇ SÈyeñ §•Ü˛Ù≈# å!¢«˛Ü˛ÈüÈ!¢«˛Ü˛ñ SÈyeÈüÈSÈyeä ~ÓÇ x!Ë˛Ë˛yÓÜ˛ˆÏòÓ˚

ÙˆÏôƒ ˆÎyàyˆÏÎyˆÏàÓ˚ çlƒ ≤Ãy§!DÜ˛–

Ê˛y•z° ê˛Δy™Ê˛yÓ˚ ˆ≤ÃyˆÏê˛yÜ˛° åFTPä

Ê˛y•z° ê˛Δy™Ê˛yÓ˚ ˆ≤ÃyˆÏê˛yÜ˛° åFTPä •° •zrê˛yÓ˚ˆÏlˆÏê˛ Ü˛!¡õí˛zê˛yˆÏÓ˚Ó˚ ÙˆÏôƒ Ê˛y•z° ê˛Δy™!Ùê˛ Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛ ≤Ã!Ùï˛

•zrê˛yÓ˚ˆÏlê˛ ˆ≤ÃyˆÏê˛yÜ˛°– ~!ê˛ ~Ü˛!ê˛ Ü˛!¡õí˛zê˛yÓ˚ˆÏÜ˛ ò)Ó˚Óï˛≈# Ü˛!¡õí˛zê˛yÓ˚ ˆÌˆÏÜ˛ x«˛ï˛ ç!ê˛° Ê˛y•z°=!° o&ï˛

˛õ%lÓ˚&k˛yÓ˚ Ü˛Ó˚ˆÏï˛ ~ÓÇ xy˛õlyÓ˚ Ü˛!¡õí˛zê˛yˆÏÓ˚ ~•z çyï˛#Î˚ Ê˛y•z°=!° ˆòáˆÏï˛ ~ÓÇ §ÇÓ˚«˛î Ü˛Ó˚ˆÏï˛ ˆòÎ˚ åUCB

°y•zˆÏÓ !Ó˚ñ 2004dä–

!Ó˚ˆÏÙyê˛ °à•zl

~!ê˛ ~Ü˛!ê˛ Ü˛!¡õí˛zê˛yÓ˚ ÓƒÓ•yÓ˚Ü˛yÓ˚#ˆÏÜ˛ xlƒ Ü˛!¡õí˛zê˛yˆÏÓ˚ °à •zl Ü˛Ó˚yÓ˚ xl%Ù!ï˛ ˆòÎ˚ ~ÓÇ ~!ê˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚

ˆÎl ÓƒÓ•yÓ˚Ü˛yÓ˚# ˆ§áyˆÏl !SÈ°– ò)Ó˚Óï˛≈# °à•zˆÏlÓ˚ ÙyôƒˆÏÙñ ≤ÃË˛y£ÏÜ˛Ó˚y !ÓˆÏŸªÓ˚ ˆÎˆÏÜ˛yl fliyˆÏl •zrê˛yÓ˚ˆÏlˆÏê˛Ó˚ §yˆÏÌ

§ÇÎ%_´ xlƒ ̂ ÎˆÏÜ˛yˆÏly Ü˛!¡õí˛zê˛yÓ˚ ̂ ÌˆÏÜ˛ ï˛yˆÏòÓ˚ !ÓŸª!Óòƒy°ˆÏÎ˚Ó˚ Ü˛!¡õí˛zê˛yˆÏÓ˚ xƒyˆÏ:§ Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚l– Ê˛y•z°=!°

í˛yí˛zlˆÏ°yí˛ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ~Ùl!Ü˛ !Ó˚Ó%ê˛ Ü˛Ó˚yÓ˚ ÙˆÏï˛y §yôyÓ˚î Ü˛!¡õí˛zê˛yÓ˚ x˛õyˆÏÓ˚¢lG §¡õß¨ Ü˛Ó˚y ˆÎˆÏï˛

˛õyˆÏÓ˚ åUCB °y•zˆÏÓ !Ó˚ñ 2004c&dä– ~Ü˛!ê˛ Ü˛!¡õí˛zê˛yˆÏÓ˚ ò)Ó˚Óï˛≈# °à•zl Ü˛Ó˚ˆÏï˛ñ xy˛õlyˆÏÜ˛ xÓ¢ƒ•z ~Ó˚ !ë˛Ü˛yly

çylˆÏï˛ •ˆÏÓ Îy ¢∑ åmail, yahoo.comä Óy §Çáƒy å2016, 109, 127, 28ä •ˆÏï˛ ˛õyˆÏÓ˚–

ˆàyÊ˛yÓ˚

~!ê˛ •zrê˛yÓ˚ˆÏlˆÏê˛Ó˚ ≤Ãyã˛#lï˛Ù §¡õò=!°Ó˚ ÙˆÏôƒ ~Ü˛!ê˛– ~!ê˛ •zrê˛yÓ˚ˆÏlê˛ l!Ì Ù)°ƒyÎ˚ˆÏlÓ˚ ~Ü˛Ùye ˛õk˛!ï˛– !Ü˛S%È

ˆàyÊ˛yÓ˚ ˆê˛:ê˛ ~álG GˆÏÎ˚Ó ˛õ,¤˛yÎ˚ !°B˛Î%_´ ˛õyGÎ˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ï˛ˆÏÓ ˆ§=!° Ü˛ÙˆÏÓ!¢ GÎ˚y°≈ GÎ˚y•zí˛ GˆÏÎ˚Ó

å!@˝Ã!Ê˛Ìñ 2002ó UCB °y•zˆÏÓ !Ó˚ñ 2004dä ~ çÙy •ˆÏÎ˚ˆÏSÈ–

GÎ˚y°≈ GÎ˚y•zí˛ GˆÏÎ˚Ó åWWWä

GÎ˚y°≈ GÎ˚y•zí˛ GˆÏÎ˚Ó åwww. W3ä •° •zrê˛yÓ˚!°B˛í˛ •y•z˛õyÓ˚ˆÏê˛:ê˛ l!Ì=!°Ó˚ ~Ü˛!ê˛ ï˛Ìƒ ÓƒÓfliy Îy •zrê˛yÓ˚ˆÏlˆÏê˛Ó˚

ÙyôƒˆÏÙ xƒyˆÏ:§ Ü˛Ó˚y •Î˚– ~!ê˛ §yôyÓ˚îï˛ GˆÏÎ˚Ó lyˆÏÙ ˛õ!Ó˚!ã˛ï˛ •ˆÏÎ˚ í˛zˆÏë˛ˆÏSÈ– WWW •zrê˛yÓ˚ˆÏlˆÏê˛ í˛z˛õ°∏˛ ≤ÃyÎ˚

≤Ã!ï˛!ê˛ ̂ ≤ÃyˆÏê˛yÜ˛° å•zÈüÈˆÙ•z°ñ FTPñ ̂ ê˛°ˆÏlê˛ñ •zí˛zçˆÏlê˛ñ •zï˛ƒy!òä xhs˝Ë%˛≈_´ Ü˛ˆÏÓ˚– GˆÏÎ˚Ó ̂ ê˛:ê˛ í˛Ü%˛ˆÏÙrê˛ ̨õ%lÓ˚&k˛yÓ˚ñ
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SÈ!Óñ xƒy!lˆÏÙ¢l ~ÓÇ !Ë˛!í˛G ˆòáyÓ˚ñ ¢∑ ˆ¢ylyñ Ü˛Ìy Ó°y ~ÓÇ Ë˛ˆÏÎ˚§ ˆ¢ylyÓ˚ §%ˆÏÎyà ≤Ãòyl Ü˛ˆÏÓ˚ñ Î!ò

~Ü˛çˆÏlÓ˚ Ü˛!¡õí˛zê˛yˆÏÓ˚Ó˚ «˛Ùï˛y ~ÓÇ §Ê‰˛ê˛GÎ˚ƒyÓ˚ ÌyˆÏÜ˛ åUCB °y•zˆÏÓ !Ó˚ñ 2004a&d; University Librar-

ies, 2003ä– GˆÏÎ˚Ó ï˛Ìƒ ˛õ%lÓ˚&k˛yˆÏÓ˚Ó˚ ÙyôƒÙ !•§yˆÏÓ •y•z˛õyÓ˚ˆÏê˛:ê˛ ~Ó˚ í˛z˛õÓ˚ !lË˛≈Ó˚ Ü˛ˆÏÓ˚– •y•z˛õyÓ˚ˆÏê˛:ê˛ •°

~Ü˛!ê˛ l!Ì Îy xlƒylƒ l!ÌÓ˚ §yˆÏÌ §ÇˆÏÎyà fliy˛õl Ü˛ˆÏÓ˚ñ xÌ≈yÍñ !°B˛Î%_´ GˆÏÎ˚Ó ˛õ,¤˛y=!° ÌyÜ˛yÓ˚ «˛Ùï˛yñ ˆÎ=!°

˛õ,¤˛y=!°Ó˚ ~°yÜ˛y Óy ˆÓyï˛yÙ Óy @˝Ãy!Ê˛Ü˛ Îy ÓƒÓ•yÓ˚Ü˛yÓ˚#Ó˚ Ü˛!¡õí˛zê˛yˆÏÓ˚ xlƒ Ê˛y•z° ˛õ%lÓ˚&k˛yÓ˚ Ü˛Ó˚ˆÏï˛ !Üœ˛Ü˛ Ü˛Ó˚y

ˆÎˆÏï˛ ˛õyˆÏÓ˚–

9.12  •z §¡õˆÏòÓ˚ §%!Óôy

•zˆÏ°Ü˛ê˛Δ!lÜ˛ °y•zˆÏÓ !Ó˚Ó˚ ÙyôƒˆÏÙ ï˛Ìƒ xƒyˆÏ:§ Ü˛Ó˚y

•zˆÏ°Ü˛ê˛Δ!lÜ˛ °y•zˆÏÓ !Ó˚=!° ˆÎ=!° §¡õ!Ü˛≈ï˛ §y•zê˛=!° ˆÌˆÏÜ˛ ≤ÃˆÏÎ˚yçl#Î˚ ï˛Ìƒ xƒyˆÏ:§ Ü˛Ó˚yÓ˚ ˆ«˛ˆÏe ~Ü˛!ê˛

=Ó˚&c˛õ)î≈ §%!Óôy ≤Ãòyl Ü˛ˆÏÓ˚ ˆ§=!°ˆÏÜ˛ ò%!ê˛ !Ë˛ß¨ @˝Ã&ˆÏ˛õ ˆ◊î#Ók˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ≠ !ÓŸª!Óòƒy°ˆÏÎ˚Ó˚ ˆáy°y Óy Ó¶˛

xƒy Ï̂:§ G Ï̂Î˚Ó §y•zê˛=!° ~ÓÇ xlƒylƒ G Ï̂Î˚Ó §y•zê˛=!° Îy •zrê˛yÓ˚̂ Ïl Ï̂ê˛Ó˚ Ùyôƒ Ï̂Ù §¡õ)î≈Ó˚* Į̈̂ õ ̂ áy°y– !ÓŸª!Óòƒy° Ï̂Î˚Ó˚

•zˆÏ°Q……!lÜ˛ °y•zˆÏÓ !Ó˚Ó˚ Ó¶˛ í˛zÍ§=!° •zÈüÈÓ%Ü˛ ~ÓÇ •zÈüÈçyl≈yˆÏ°Ó˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ~ÓÇ §¡õ)î≈ !ÓŸªhflÏ– ~•z §Ç@˝Ã•=!°

fl¨yï˛Ü˛ñ fl¨yï˛ˆÏÜ˛y_Ó˚ SÈyeñ àˆÏÓ£ÏÜ˛ ~ÓÇ !¢«˛y!ÓòˆÏòÓ˚ çlƒ xyò¢≈–

àˆÏÓ£Ïîy ˛õ!Ó˚ã˛y°lyÎ˚ §•yÎ˚Ü˛È

•zÈüÈ§¡õò ~Ü˛!ê˛ ¢!_´¢y°# •y!ï˛Î˚yÓ˚ Îy !¢«˛yÌ≈#ˆÏòÓ˚ ~ÓÇ !¢«˛y!ÓòˆÏòÓ˚ àˆÏÓ£Ïîy ˛õ!Ó˚ã˛y°lyÎ˚ §•yÎ˚ï˛y Ü˛ˆÏÓ˚–

~Ü˛!ê˛ °y•zˆÏÓ !Ó˚ˆÏï˛ ÎyGÎ˚y ~ÓÇ •yˆÏï˛ ~Ü˛!ê˛ Ü˛yí˛≈ Ü˛ƒyê˛y°à xl%§¶˛yl Ü˛Ó˚y Ü˛!¡õí˛zê˛yˆÏÓ˚ ~Ü˛•z ï˛Ìƒ xl%§¶˛yˆÏlÓ˚

ï%˛°lyÎ˚ ◊Ù§yôƒ ~ÓÇ xò«˛ •ˆÏï˛ ̨ õyˆÏÓ˚– xˆÏlÜ˛ ≤Ã!ï˛¤˛yl xl°y•zl °y•zˆÏÓ !Ó˚ !§ˆÏfiê˛Ù xÊ˛yÓ˚ Ü˛ˆÏÓ˚ Îy !¢«˛yÌ≈#ˆÏòÓ˚

°ƒyÓ Ü˛!¡õí˛zê˛yÓ˚ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ Ó•z=!°Ó˚ ï˛Ìƒ á%ÑˆÏç ˆ˛õˆÏï˛ ~ÓÇ ï˛yÓ˚y xl°y•zˆÏl ˛õí˛¸ˆÏï˛ ˛õyˆÏÓ˚ ~Ùl ˛õ![˛ï˛

!lÓ¶˛=!°Ó˚ ï˛ÌƒyÓ°#ˆÏÓ§ xƒyˆÏ:§ Ü˛Ó˚ˆÏï˛ ˆòÎ˚–

•zÈüÈˆÙ•zˆÏ°Ó˚ ÙyôƒˆÏÙ xƒy§y•zlˆÏÙrê˛ çÙy ˆòGÎ˚y

•zÈüÈˆÙ•z° !¢«˛yÌ≈# ~ÓÇ !¢«˛Ü˛ˆÏòÓ˚ ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ §yˆÏÌ ˆÎyàyˆÏÎyà Ü˛Ó˚ˆÏï˛ ˆòÎ˚ Î!òG ï˛yÓ˚y ¢yÓ˚#!Ó˚Ü˛Ë˛yˆÏÓ ˆòáy

Ü˛Ó˚ˆÏï˛ ly ˛õyˆÏÓ˚– ~!ê˛ !¢«˛y!ÓòˆÏòÓ˚ˆÏÜ˛ Ü˛yàˆÏçÓ˚ Ü˛!˛õ ly !òˆÏÎ˚•z xƒy§y•zlˆÏÙrê˛ Óy ˆÜ˛yˆÏ§≈Ó˚ !§ˆÏ°ÓyˆÏ§Ó˚ ÙˆÏï˛y

ˆây£Ïîy ̨õyë˛yˆÏï˛ §«˛Ù Ü˛ˆÏÓ˚– !¢«˛yÌ≈#Ó˚y •zˆÏÙ° Óy xlƒ !Ü˛S%È xl°y•zl çÙy ̂ òGÎ˚yÓ˚ !§ˆÏfiê˛ˆÏÙÓ˚ ÙyôƒˆÏÙ xƒy§y•zlˆÏÙrê˛

çÙy !òˆÏï˛ ˛õyˆÏÓ˚ñ Îy ≤Ã!ï˛¤˛yl myÓ˚y í˛zï˛y!òï˛ Ü˛yàˆÏçÓ˚ ÓˆÏç≈ƒÓ˚ ˛õ!Ó˚Ùyî Ü˛ÙyˆÏï˛ ˛õyˆÏÓ˚– ÎyÓ˚y Üœ˛y§ !Ù§ Ü˛ˆÏÓ˚ ~ÓÇ

=Ó˚&c˛õ)î≈ Üœ˛y§ÈüÈˆlyê˛ ï˛yˆÏòÓ˚ çlƒG •zÈüÈˆÙ•z° §%!ÓôyçlÜ˛–

Üœ˛yí˛zí˛ Ü˛!¡õí˛z!ê˛Ç ~Ó˚ ÙyôƒˆÏÙ ï˛ÌƒyÓ°#˘Ê˛y•z° ˆfiê˛yˆÏÓ˚ç

Üœ˛yí˛zí˛ Ü˛!¡õí˛z!ê˛Ç •zrê˛yÓ˚ˆÏlˆÏê˛ §Ó˚ÓÓ˚y•Ü˛yÓ˚#ˆÏòÓ˚ xy•z!ê˛ ≤ÃˆÏÎ˚yçl#Î˚ï˛y xyí˛zê˛ˆÏ§y!§≈Ç Ü˛Ó˚yÓ˚ §Ω˛yÓly xÊ˛yÓ˚ Ü˛ˆÏÓ˚–

≤ÃhflÏy!Óï˛ §%ˆÏÎyà=!°Ó˚ ˛õ)î≈ §mƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ çlƒ Üœ˛yí˛zí˛ ˛õ!Ó˚ˆÏ£ÏÓy=!° ~ÓÇ §Çfl,Ò!ï˛Ó˚ ˛õ!Ó˚Óï˛≈ˆÏlÓ˚ çlƒ ~Ü˛!ê˛

ˆ˛õ¢yòyÓ˚ ̨ õk˛!ï˛Ó˚ ≤ÃˆÏÎ˚yçl ̂ ÎË˛yˆÏÓ xy•z!§!ê˛ ≤Ãòyl Ü˛Ó˚y •Î˚ ~ÓÇ àˆÏÓ£Ïîyñ !¢«˛yÈüÈ!¢«˛y ~ÓÇ !ÓŸª!Óòƒy°Î˚=!°Ó˚

˛õ!Ó˚ã˛y°lyÓ˚ ÙˆÏôƒ ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚– Üœ˛yí˛zí˛ ˆÌˆÏÜ˛ ˆ§y!§≈Ç •° Ü˛!¡õí˛z!ê˛Ç ≤ÃˆÏÎ˚yçl#Î˚ï˛yñ fl∫ï˛sf §Ê‰˛ê˛GÎ˚ƒyÓ˚

xƒy!≤’ˆÏÜ˛¢lñ Óy Óí˛¸ ~ÓÇ ò#â≈ˆÏÙÎ˚yò# §•yÎ˚ï˛y ~ÓÇ ≤Ã!e´Î˚yÜ˛Ó˚î ˛õ!Ó˚ˆÏ£ÏÓy=!°Ó˚ ã˛y!•òyÓ˚ fl∫“ˆÏÙÎ˚yò# !¢áÓ˚
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˛õ)Ó˚ˆÏîÓ˚ ~Ü˛!ê˛ í˛z˛õyÎ˚–

9.13  •zÈüÈ§¡õò=!° ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ !Ó£ÏˆÏÎ˚ !ã˛hs˝y ˘ í˛zˆÏmà

•zÈüÈ!Ó˚ˆÏ§y§≈ ÓƒÓ•yˆÏÓ˚Ó˚ §%!ÓôyÓ˚ ˛õy¢y˛õy!¢ñ ˆÓ¢ Ü˛ˆÏÎ˚Ü˛!ê˛ ≤ÃÜ˛y¢ly !ÓŸª!Óòƒy°Î˚ ~ÓÇ Ü˛ˆÏ°ˆÏçÓ˚ !¢«˛yÌ≈#ˆÏòÓ˚

í˛z˛õÓ˚ •zÈüÈ§¡õˆÏòÓ˚ !ÓÓ˚*˛õ ≤ÃË˛yÓ ˆò!áˆÏÎ˚ˆÏSÈñ ˆÎÙl !fl;˛ˆÏl ˛õí˛¸yÓ˚ xfl∫!hflÏñ •zrê˛yÓ˚ˆÏlê˛ xƒyˆÏ:§ ~ÓÇ à!ï˛ˆÏï˛

§Ù§ƒyñ ò%Ó≈° xÓÜ˛yë˛yˆÏÙyñ ˛õÎ≈yÆ xË˛yÓ– •zÈüÈ§¡õò ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ ò«˛ï˛yñ ~ÓÇ ¢yÓ˚#!Ó˚Ü˛ òáˆÏ°Ó˚ ˛õ!Ó˚ÓˆÏï˛≈

ÓƒÓ•yˆÏÓ˚Ó˚ x!ôÜ˛yˆÏÓ˚Ó˚ Ê˛ˆÏ° í˛z˛õ°!∏˛àï˛ ̨õ!Ó˚Óï˛≈l åˆã˛Ô•ylñ 2004ä •zï˛ƒy!ò– !Ü˛S%È !ÓÓ˚*˛õ ≤ÃË˛yÓ !l¡¨Ó˚*˛õ xyˆÏ°yã˛ly

Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ≠

9.14 §yò,¢ƒï˛y

•zrê˛yÓ˚ˆÏlˆÏê˛ •zÈü§¡õˆÏòÓ˚ ≤Ãyã%˛Î≈ SÈyeˆÏòÓ˚ˆÏÜ˛ ï˛yˆÏòÓ˚ Ü˛yç !•ˆÏ§ˆÏÓ í˛z˛õfliy˛õl Ü˛Ó˚yÓ˚ çlƒ xlƒˆÏòÓ˚ Ü˛yç Ü˛!˛õ Ü˛Ó˚ˆÏï˛

í˛zÍ§y!•ï˛ Ü˛ˆÏÓ˚– ~•z §¡õò !ÓlyÙ)ˆÏ°ƒ ~ÓÇ í˛yí˛zlˆÏ°yí˛ˆÏÎyàƒÉ Î!òG ï˛yÓ˚y §•ˆÏç•z x!ç≈ï˛ •Î˚ñ ~•z ôÓ˚ˆÏlÓ˚

§¡õˆÏòÓ˚ ≤Ãy˛õƒï˛yÓ˚ ôyÓ˚yÓy!•Ü˛ï˛y ~Ü˛!ê˛ =Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ •ˆÏÓ–

ï˛ˆÏÌƒÓ˚ !lË˛≈Ó˚ˆÏÎyàƒï˛y ~ÓÇ =îÙyˆÏlÓ˚ xË˛yÓ

•zrê˛yÓ˚ˆÏlˆÏê˛Ó˚ ≤Ã!ï˛!ê˛ ï˛Ìƒ !¢«˛yàï˛ í˛zˆÏjˆÏ¢ƒ í˛z˛õˆÏÎyà# lÎ˚– Ü˛álG Ü˛álG xçyly ~ÓÇ Ü˛álG Ü˛álG x!ÓŸªy§ƒ

í˛zÍ§ ˆÌˆÏÜ˛ ï˛Ìƒ xyˆÏ§– •zrê˛yÓ˚ˆÏlˆÏê˛ •zÈüÈ§¡õò=!° Ü˛álG Ü˛álG !lÎ˚!sfï˛ Óy !lÓ˚#«˛î Ü˛Ó˚y •Î˚ lyñ Ü˛yÓ˚î

ˆÜ˛ylG Ùyl !lÎ˚sfî ˆl•z– åÙˆÏl!Ó˚G ~ê˛ xy°–ñ 2000ó ˛õƒy!Ó˚§ñ 2003ä–

xl°y•zl ï˛ˆÏÌƒÓ˚ §yˆÏÌ Ùyl !lÎ˚sfˆÏîÓ˚ §Ù§ƒy

ï˛Ìƒ GË˛yÓ˚ˆÏ°yˆÏí˛Ó˚ !Ó£ÏÎ˚!ê˛ˆÏÜ˛ ~ï˛ §Ù§ƒyÎ%_´ Ü˛ˆÏÓ˚ ˆï˛yˆÏ° ï˛yÓ˚ ~Ü˛!ê˛ xÇ¢ •° ˆÎ •zrê˛yÓ˚ˆÏlˆÏê˛Ó˚ §ÙhflÏ ï˛Ìƒ

í˛zFã˛ ÙyˆÏlÓ˚ lÎ˚ñ ~ÓÇ x!ÓŸªhflÏ ï˛Ìƒ ˆÌˆÏÜ˛ !lË˛≈Ó˚ˆÏÎyàƒˆÏÜ˛ ˛õyˆÏ§≈° Ü˛Ó˚ˆÏï˛ §•yÎ˚ï˛y Ü˛Ó˚yÓ˚ çlƒ ˆÜ˛ylG Ùyl

!lÎ˚sfî ÓƒÓfliy ˆl•z– xˆÏlÜ˛ Ü˛yàç˛õe ˆÎ=ˆÏ°y !˛õÎ˚yÓ˚ !Ó˚!Ë˛í˛z Ü˛Ó˚y •Î˚!l Óy xlƒ ˆÜ˛yˆÏly ˆË˛!ê˛Ç ≤Ã!e´Î˚yÓ˚ Ùôƒ

!òˆÏÎ˚ ˆàˆÏSÈ ˆ§=ˆÏ°y ~ál ˛õyÓ!°Ü˛ ˆí˛yˆÏÙˆÏl xyˆÏSÈ– ~Ó˚ Ê˛ˆÏ° ˛õ![˛ï˛ˆÏòÓ˚ ï˛yˆÏòÓ˚ !lçfl∫ =îÙyˆÏlÓ˚ ï˛Ìƒ Ü˛# ï˛y

á%ÑˆÏç ˆÓÓ˚ Ü˛Ó˚yÓ˚ ≤ÃˆÏÎ˚yçl •Î˚–

ï˛ˆÏÌƒÓ˚ GË˛yÓ˚ˆÏ°yí˛

•zrê˛yÓ˚ˆÏlˆÏê˛ ≤Ãã%˛Ó˚ ̨ õ!Ó˚ÙyˆÏî í˛z˛õyòyl ÌyÜ˛yÓ˚ Ü˛yÓ˚ˆÏîñ xˆÏlÜ˛ ̨ õ![˛ï˛ ÙˆÏl Ü˛ˆÏÓ˚l ̂ Î ï˛yÓ˚y ï˛ˆÏÌƒÓ˚ §yˆÏÌ GË˛yÓ˚ˆÏ°yí˛

•ˆÏÎ˚ˆÏSÈñ ~ÓÇ xˆÏlÜ˛ !¢«˛Ü˛ ~ÓÇ SÈye ç!Ó˚˛õ Ü˛ˆÏÓ˚ˆÏSÈ ˆÎ ~!ê˛ ï˛yˆÏòÓ˚ çlƒ x≤Ã!ï˛ˆÏÓ˚yôƒ •ˆÏï˛ ˛õyˆÏÓ˚–

xy!Ì≈Ü˛ §#ÙyÓk˛ï˛yÓ ˚

•zÈüÈ§¡õò ≤ÃÜ,˛!ï˛ˆÏï˛ ÓƒÎ˚Ó‡°– ≤Ã!ï˛!ê˛ !lÓ¶˛ í˛yí˛zlˆÏ°yí˛ ~ÓÇ Ù%oî ~Ü˛!ê˛ ÓƒÎ˚Ó‡° Óƒy˛õyÓ˚ •ˆÏÓÉ ~Ó˚ xÌ≈ •°

xÌ≈˜Ïl!ï˛Ü˛ ~ÓÇ ˛õ!Ó˚ˆÏÓ¢àï˛ áÓ˚ˆÏã˛ !lê˛ Ó,!k˛ ~ÓÇ ~!ê˛ ~Ü˛!ê˛ ~Ü˛Ü˛ xl%!°!˛õ xç≈ˆÏlÓ˚ xˆÏ˛õ«˛yÜ,˛ï˛ ÓƒÎ˚Ó‡°

í˛z˛õyÎ˚ •ˆÏÎ˚ GˆÏë˛– xˆÏlÜ˛ •zÈüÈçyl≈y° §yÓ!fl;˛˛õ¢l !Ê˛ ˆlÎ˚– !Ü˛S%È §Ó˚ÓÓ˚y•Ü˛yÓ˚#Ó˚ Ù)°ƒ !lô≈yÓ˚ˆÏîÓ˚ !flÒÙ=!° á%Ó

ç!ê˛° ~ÓÇ §#!Ùï˛ñ ~ÓÇ ~!ê˛ •zÈüÈçyl≈y°=!° ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ °y•zˆÏÓ !Ó˚=!°ˆÏÜ˛ Óyôy !òˆÏï˛ ˛õyˆÏÓ˚–
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Ü˛yˆÏçÓ˚ xË˛ƒy§ ˛õ!Ó˚Óï˛≈lÈ

Ü˛yˆÏçÓ˚ xË˛ƒyˆÏ§Ó˚ ˛õ!Ó˚Óï˛≈ˆÏlÓ˚ ÙˆÏôƒ Ó˚ˆÏÎ˚ˆÏSÈ Ü˛!¡õí˛zê˛yˆÏÓ˚Ó˚ fl;˛#l ˆÌˆÏÜ˛ ˛õí˛¸yñ ~ÓÇ ~Ó˚ §yˆÏÌ ¢yÓ˚#!Ó˚Ü˛ xfl∫!hflÏ

~ÓÇ ˆã˛yˆÏáÓ˚ ã˛y˛õy Ë˛!D– xyÓ˚Gñ xˆÏlÜ˛ xl%£Ïò ~ÓÇ SÈyeÓ˚y ï˛yˆÏòÓ˚ •yˆÏï˛ ôˆÏÓ˚ Ó˚yáˆÏï˛ ˛õyˆÏÓ˚ ~Ùl !Ü˛S%ÈÓ˚ çlƒ

˛õSÈ® ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ˆÏSÈ åˆÎÙl ~Ü˛!ê˛ Ó•z ~ÓÇ çyl≈y°ä– ~•z Ü˛yÓ˚î=!°Ó˚ §Ç!Ù◊î !¢«˛Ü˛ ~ÓÇ SÈyeˆÏòÓ˚ ̂ Ó!¢Ó˚Ë˛yà

xl°y•zl §yÙ@˝Ã# Ù%oî Ü˛Ó˚ˆÏï˛ ˛õ!Ó˚ã˛y!°ï˛ Ü˛ˆÏÓ˚– ï˛yÓ˚y ~Ü˛!ê˛ !lÓˆÏ¶˛Ó˚ ~Ü˛!ê˛ !ÓÙ)ï˛≈ ˛õˆÏí˛¸l Óy ~Ü˛!ê˛ xl°y•zl

l!ÌÓ˚ ÙyôƒˆÏÙ ~Ü˛ lçˆÏÓ˚ ˆòˆÏál ˆÎ ~!ê˛ ï˛yÓ˚y xyÓ˚G ˛õí˛¸ˆÏï˛ ã˛yÎ˚ !Ü˛ly ï˛y !Óã˛yÓ˚ Ü˛Ó˚ˆÏï˛ñ ï˛ˆÏÓ ~!ê˛ §¡õ)î≈Ó˚*ˆÏ˛õ

˛õí˛¸yÓ˚ çlƒ ~!ê˛ Ù%oî Ü˛Ó˚ˆÏÓ–

9.15  §yÓ˚yÇ¢≠

Óï≈˛ÙyˆÏl §yÙy!çÜ˛ àˆÏÓ£ÏîyÓ˚ ˆ«˛ˆÏe Ü˛!¡õí˛zê˛yÓ˚ ~ÓÇ •zrê˛yÓ˚ˆÏlê˛ ~Ó˚ xÓòyl G =Ó˚&c x!˛õ§#Ù– ï˛Ìƒ !ÓˆÏŸ’£Ïî ~Ó˚

ˆ«˛ˆÏe åí˛zË˛Î˚ =îàï˛ ~ÓÇ ˛õ!Ó˚Ùyîàï˛ä Ü˛!¡õí˛zê˛yÓ˚ §¡õ!Ü≈˛ï˛ !Ó!Ë˛ß¨ ˛õ!Ó˚Ùy˛õÜ˛ ˛õƒyˆÏÜ˛ç ˆÎÙl R, SAS, SPSS,

PSPP, STATA, MS EXCEL, NVivo •zï˛ƒy!ò áÓ% Ü˛yÎ≈Ü˛yÓ˚#–

!Ó!Ë˛ß¨ !¢«˛yÙ)°Ü˛ •zÈüÈ§¡õò !¢«˛yˆÏ«˛eˆÏÜ˛ xˆÏlÜ˛ §ÙÈ,k˛ Ü˛ˆÏÓ˚ˆÏSÈ– !Ó!Ë˛ß¨ •zflø˛õò ~Ó˚ ÓƒÓ•yˆÏÓ˚Ó˚ ˆ«˛ˆÏe xyÙyˆÏòÓ˚

§!ë˛Ü˛ í˛z˛õyÎ˚ xÓ°¡∫l Ü˛Ó˚y í˛z!ã˛ï˛–

9.16  xl%¢#°l#

1 §yÙy!çÜ˛ àˆÏÓ£ÏîyÎ˚ Ü˛!¡õí˛zê˛yÓ˚ ~ÓÇ •zrê˛yÓ˚ˆÏlê˛ ~Ó˚ =Ó˚&c ~ÓÇ ≤ÃˆÏÎ˚yçl#Î˚ï˛y ˆ°á–

2 §yÙy!çÜ˛ àˆÏÓ£ÏîyÎ˚ ˆ«˛ˆÏe !Ó!Ë˛ß¨ ï˛Ìƒ ˛õ!Ó˚Ùy˛õÜ˛ ˛õƒyˆÏÜ˛ç=!° xyˆÏ°yã˛le Ü˛Ó˚–

3 •zÈüÈ§¡õò !Ü˛⁄ í˛zòy•Ó˚î !òl⁄ ~ÓÇ ~Ó˚ §!ë˛Ü˛ ÓƒÓ•yÓ˚ §ÙˆÏ¶˛ !ÓhflÏy!Ó˚ï˛ xyˆÏ°yã˛ly Ü˛Ó˚–

9.17  @˝Ãsi˛õ!OÜ˛y

1É xyˆÏÙ!Ó˚Ü˛yl §y•zˆÏÜ˛y°!çÜ˛ƒy° xƒyˆÏ§y!§ˆÏÎ˚¢l– xyˆÏÙ!Ó˚Ü˛yl §y•zˆÏÜ˛y°!çÜ˛ƒy° xƒyˆÏ§y!§ˆÏÎ˚¢ˆÏlÓ˚ ≤ÃÜ˛y¢ly

Ùƒyl%Î˚y°– !lí˛z •zÎ˚Ü˛≈≠ xyˆÏÙ!Ó˚Ü˛yl §y•zˆÏÜ˛y°!çÜ˛ƒy° xƒyˆÏ§y!§ˆÏÎ˚¢ló 2009–

2É Ü˛y!à≈° ~Ùñ G Ü˛lÓ˚ !˛õÉ ˜ÓK˛y!lÜ˛ àˆÏÓ£Ïîy !lÓ¶˛ ˆ°áy≠ ˆÜ˛Ô¢° ~ÓÇ ˛õòˆÏ«˛˛õ– x:ˆÏÊ˛yí˛≈≠ çl í˛z•z!°

xƒyu˛ §™ó 2013–
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10.1  í˛zˆÏj¢ƒ

~•z ~Ü˛ Ï̂Ü˛ xyÙÓ̊y à Ï̂Ó£Ïîy ≤Ã!ï˛ Ï̂Óòl˘!Èí˛§y Ï̂ê≈̨ ¢lÈüÈ!Ó̊ Į̈̂ õy Ï̂ê≈̨ Ó̊ ̨õ!Ó̊Ü˛“lyÓ̊ Ó̊*˛õ Ï̂Ó̊áyñ !lË≈)̨ °ï˛yñ ̨õ!Ó̊FSÈß̈ï˛yñ ̂ Ó̊Ê˛y Ï̂Ó̊ Ï̂™Ó̊

çlƒ !l!ò≈‹T Ùylòu˛ Óy !Ólƒy§ñ ˛õyòê˛#Ü˛y ~ÓÇ @˝Ãsi˛õ!O ~ÓÇ @˝Ãsi ˛õÎ≈yˆÏ°yã˛ly §¡õ≈ˆÏÜ˛ çylÓ–

10.2 ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ ˛õ!Ó˚Ü˛“ly Ó˚*˛õˆÏÓ˚áy

àˆÏÓ£ÏîyÙ)°Ü˛ àˆÏÓ£Ïîy˘àˆÏÓ£Ïîy ~Ü˛yˆÏí˛!ÙÜ˛ ¢,C°yÓ˚ ~Ü˛!ê˛ x!ÓˆÏFSÈòƒ xÇ¢– ≤ÃˆÏçQ˘àˆÏÓ£ÏîyÓ˚ Ü˛yç xÓ¢ƒ•z

!Ó˚ˆÏ˛õyˆÏê˛≈Ó˚ xyÜ˛yˆÏÓ˚ ˛õk˛!ï˛àï˛Ë˛yˆÏÓ !°áˆÏï˛ •ˆÏÓ– ~Ü˛!ê˛ !Ó˚ˆÏ˛õyê˛≈ ÷Ó˚& Ü˛Ó˚yÓ˚ xyˆÏà ≤ÃÌÙ Ü˛yç!ê˛ §¡õß¨ Ü˛Ó˚ˆÏï˛

•ˆÏÓ ï˛y !lô≈yÓ˚î Ü˛Ó˚y ≤ÃˆÏÎ˚yçl !Ü˛ §Ùyôyl Ü˛Ó˚y í˛z!ã˛ï˛– ˛õ° !Ë˛É xƒyu˛yÓ˚§ˆÏlÓ˚ ˛õyë˛ƒ xl%§yˆÏÓ˚ñ ˆê˛Ü˛!lÜ˛ƒy°

Ü˛!Ùí˛z!lˆÏÜ˛¢l≠ ~Ü˛!ê˛ ˛õyë˛Ü˛ÈüÈˆÜ˛!wÜ˛ ò,!‹TË˛!Dñ ~Ü˛!ê˛ ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ ˆÙÔ!°Ü˛ Ü˛yë˛yˆÏÙy ~ÓÇ ≤Ã!ï˛!ê˛ !ÓË˛yˆÏà

í˛z_Ó˚ ˆòGÎ˚yÓ˚ çlƒ ≤ÃŸ¿=!° !l¡¨Ó˚*˛õ–

 Ë)˛!ÙÜ˛y ÈüÈ ≤Ã!ï˛ˆÏÓòl!ê˛ ˛õˆÏí˛¸ ˛õyë˛Ü˛Ó˚y Ü˛# °yË˛ Ü˛Ó˚ˆÏÓ⁄

 ï˛Ìƒ ≤Ãy!ÆÓ˚ ˛õk˛!ï˛ ÈüÈ ï˛Ìƒ=!° !Ü˛ !lË˛≈Ó˚ˆÏÎyàƒ⁄

 ï˛Ìƒ ÈüÈ xy˛õ!l !Ü˛ á%ÑˆÏç ˆ˛õˆÏÎ˚ˆÏSÈl Îy ˛õyë˛Ü˛ˆÏòÓ˚ çlƒ òÓ˚Ü˛yÓ˚#⁄

 xyˆÏ°yã˛ly ÈüÈ ˛õyë˛ˆÏÜ˛Ó˚ ò,!‹TˆÏÜ˛yî ˆÌˆÏÜ˛ ï˛Ìƒ Ü˛#Ë˛yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚⁄

 í˛z˛õ§Ç•yÓ˚ ÈüÈ ˆÜ˛l ï˛Ìƒ ˛õyë˛Ü˛ˆÏòÓ˚ Ü˛yˆÏSÈ ï˛yÍ˛õÎ≈˛õ)î≈⁄

 §%˛õy!Ó˚¢ ÈüÈ ˛õyë˛Ü˛ˆÏòÓ˚ !Ü˛ Ü˛Ó˚y í˛z!ã˛ï˛ ÓˆÏ° xy˛õ!l ÙˆÏl Ü˛ˆÏÓ˚l⁄
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 ï˛Ìƒ§)e ÈüÈ xy˛õ!l xy˛õlyÓ˚ ≤Ã!ï˛ˆÏÓòˆÏl í˛zk,˛ï˛ §ÙhflÏ ˆ°áˆÏÜ˛Ó˚ ~Ü˛!ê˛ ï˛y!°Ü˛y ≤Ãòyl Ü˛Ó˚ˆÏÓl ˆÎáyl ˆÌˆÏÜ˛

xy˛õ!l ôyÓ˚îyñ ï˛y!_¥Ü˛ K˛yl •zï˛ƒy!ò @˝Ã•î Ü˛ˆÏÓ˚l–

 §ÇÎ%!_´˘˛õ!Ó˚!¢‹T˘§ÇˆÏÎyçl≠ ~ˆÏï˛ §•yÎ˚Ü˛ ï˛Ìƒ Ó˚ˆÏÎ˚ˆÏSÈñ ̂ ÎÙl §y«˛yÍÜ˛yˆÏÓ˚Ó˚ ≤Ã!ï˛!°!˛õñ §Ù#«˛yÓ˚ Ê˛°yÊ˛°ñ

~Ü˛!ê˛ ¢∑ˆÏÜ˛y£Ï ~ÓÇ ˛õÓ˚#«˛yÓ˚ Ê˛°yÊ˛°–

~!ê˛ ~Ü˛!ê˛ ̂ ÙÔ!°Ü˛ Ü˛yë˛yˆÏÙyñ ~Ü˛!ê˛ Ó˚*˛õˆÏÓ˚áy lÎ˚– ~•z í˛z˛õyòyl=!°Ó˚ ÙˆÏôƒ !Ü˛S%È xy°yòy e´ˆÏÙñ ~Ü˛§yˆÏÌ §ˆÏ¡∫yôl

Ü˛Ó˚y Óy §¡õ)î≈ Óyò ̂ òGÎ˚y •ˆÏï˛ ̨ õyˆÏÓ˚– ~Ü˛!ê˛ Ü˛yÎ≈Ü˛Ó˚ ≤Ã!ï˛ˆÏÓòˆÏl ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ ÓƒÓ•yÓ˚ˆÏÎyàƒï˛y ~ÓÇ í˛z˛õˆÏÎy!àï˛y

í˛zß¨ï˛ Ü˛Ó˚yÓ˚ çlƒ ~•z í˛z˛õyòyl=!° xhs˝Ë%˛≈_´ Ü˛ˆÏÓ˚– ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ ã)˛í˛¸yhs˝ ˛õˆÏÎ˚rê˛ ~ÓÇ Ó˚*˛õˆÏÓ˚áy ≤ÃîÎ˚ˆÏlÓ˚ §ÙÎ˚

í˛z˛õyòyl=!°Ó˚ §Ùß∫ˆÏÎ˚Ó˚ !Ó£ÏÎ˚!ê˛ ÙyÌyÎ˚ Ó˚yáy í˛z!ã˛ï˛–

Ë)˛!ÙÜ˛y

!Ü˛S%È ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ çlƒñ Ë)˛!ÙÜ˛y ÷ô%Ùye ~Ü˛!ê˛ Óy ò%!ê˛ ÓyÜ˛ƒ •ˆÏï˛ ˛õyˆÏÓ˚ñ ï˛ˆÏÓ ò#â≈ï˛Ó˚ ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ çlƒ ~!ê˛

~Ü˛y!ôÜ˛ ˛õ,¤˛y !lˆÏï˛ ˛õyˆÏÓ˚– Ë)˛!ÙÜ˛y •° ˆÎáyˆÏl àˆÏÓ£ÏîyÓ˚ í˛zˆÏj¢ƒ Óî≈ly Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ ~ÓÇ §Ç!«˛ÆË˛yˆÏÓ Óƒyáƒy

Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ~Ü˛!ê˛ Ë)˛!ÙÜ˛y ̨ õyë˛Ü˛ˆÏÜ˛ Ó°y í˛z!ã˛ï˛ ̂ Î ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ Ù)° ̂ Ê˛yÜ˛y§ Ü˛# ~ÓÇ ~!ê˛ Ü˛Ó˚yÓ˚ §ÙÎ˚ ̨ õyë˛Ü˛ˆÏÜ˛

Ó°%l ̂ Ü˛l àˆÏÓ£Ïîy ~ÓÇ ≤Ã!ï˛ˆÏÓòl!ê˛ ï˛yˆÏòÓ˚ ̨ õí˛¸y =Ó˚&c˛õ)î≈– Ù)°ï˛ xyÙÓ˚y ~•z ≤ÃˆÏŸ¿Ó˚ í˛z_Ó˚ !ò•z Ú~•z ≤Ã!ï˛ˆÏÓòl!ê˛

˛õˆÏí˛¸ xyÙÓ˚y Ü˛# °yË˛ Ü˛Ó˚Ó⁄Û Ë)˛!ÙÜ˛y!ê˛ ˆ§•z §Ù§ƒyÓ˚ Óƒyáƒy Ü˛Ó˚y í˛z!ã˛ï˛ Îy !Ó˚ˆÏ˛õyê˛≈!ê˛ §Ùyôyl Ü˛Ó˚yÓ˚ °ˆÏ«˛ƒ

Ó˚ˆÏÎ˚ˆÏSÈ–

ò#â≈ ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ çlƒñ xy˛õlyÓ˚ Ë)˛!ÙÜ˛y ~Ü˛y!ôÜ˛ ˛õ,¤˛y !lˆÏï˛ ˛õyˆÏÓ˚– ~•z ôÓ˚ˆÏlÓ˚ !Ó£ÏÎ˚=!° ˆÎÙlÈüüüÈ

1ä xy˛õlyÓ˚ ≤Ã!ï˛ˆÏÓòl!ê˛ Ü˛# §Ù§ƒyÓ˚ §Ùyôyl Ü˛ˆÏÓ˚ñ

2ä ˆ§•z §Ù§ƒy!ê˛ §ÙyôyˆÏlÓ˚ çlƒ xy˛õ!l Ü˛# Ü˛yÎ≈e´Ù §¡õyòl Ü˛ˆÏÓ˚ˆÏSÈl ~ÓÇ

3ä Ü˛#Ë˛yˆÏÓ xy˛õlyÓ˚ ˛õyë˛Ü˛Ó˚y §Ù§ƒy §ÙyôyˆÏlÓ˚ çlƒ ï˛yˆÏòÓ˚ !lçfl∫ ≤ÃˆÏã˛‹TyÎ˚ xy˛õlyÓ˚ ï˛Ìƒ ≤ÃˆÏÎ˚yà Ü˛Ó˚ˆÏï˛

˛õyˆÏÓ˚ ï˛yÓ˚ Ë)˛!ÙÜ˛yÓ˚ ÙˆÏôƒ í˛z_Ó˚ •GÎ˚y í˛z!ã˛ï˛– ~SÈyí˛¸yGñ !l!Ÿã˛ï˛ Ü˛Ó˚&l ̂ Î xy˛õlyÓ˚ Ë)˛!ÙÜ˛yÓ˚ ÙˆÏôƒ xy˛õlyÓ˚

≤Ãôyl ˛õˆÏÎ˚rê˛=!° Ó°y •ˆÏÎ˚ˆÏSÈ–

ï˛Ìƒ ≤Ãy!ÆÓ˚ ˛õk˛!ï˛

~•z !ÓË˛yˆÏàÓ˚ í˛zˆÏj¢ƒ •° ˛õyë˛Ü˛ˆÏòÓ˚ ˆòáyˆÏly ˆÎ xy˛õ!l Ü˛#Ë˛yˆÏÓ xy˛õlyÓ˚ ï˛Ìƒ ˆ˛õˆÏÎ˚ˆÏSÈl– xy˛õ!l xy˛õlyÓ˚

ï˛Ìƒ ˆÜ˛yÌyÎ˚ ˆ˛õˆÏÎ˚ˆÏSÈl ï˛y í˛zˆÏÕ‘á Ü˛Ó˚y xy˛õlyÓ˚ àˆÏÓ£Ïîy !lË˛≈Ó˚ˆÏÎyàƒ !Ü˛ly ï˛y ˛õyë˛Ü˛ˆÏòÓ˚ çylyˆÏï˛ §y•yÎƒ

Ü˛Ó˚ˆÏÓ– xy˛õlyÓ˚ ˛õk˛!ï˛ ˛õyë˛Ü˛ˆÏòÓ˚ xy˛õlyÓ˚ àˆÏÓ£ÏîyÓ˚ ÓƒÓ•yÓ˚ ~ÓÇ §#ÙyÓk˛ï˛y Ó%V˛ˆÏï˛ §y•yÎƒ Ü˛Ó˚ˆÏÓ– ~Ü˛!ê˛

Ë˛y°ñ Óî≈lyÙ)°Ü˛ ˛õk˛!ï˛ !ÓË˛yà xlƒ Ü˛yí˛zˆÏÜ˛ xy˛õlyÓ˚ ˛õÓ˚#«˛y!ê˛ !ë˛Ü˛Ë˛yˆÏÓ ˛õ%lÓ˚yÎ˚ ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ ~ÓÇ ~Ü˛•z

Ê˛°yÊ˛° ̂ ˛õˆÏï˛ xl%Ù!ï˛ ̂ òˆÏÓ– ̨ õk˛!ï˛ !ÓË˛yˆÏà á%Ó !Ó¢ò ÌyÜ%˛l ~ÓÇ ~!ê˛ˆÏÜ˛ ̨ õ%lÓ˚yÎ˚ ̨ õí˛Yl ̂ Îl xy˛õ!l xy˛õlyÓ˚

˛õk˛!ï˛ !ÓË˛yˆÏàÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ ≤ÃÌÙÓyˆÏÓ˚Ó˚ ÙˆÏï˛y ~•z ˛õÓ˚#«˛y!ê˛ Ü˛Ó˚yÓ˚ ˆã˛‹Ty Ü˛Ó˚ˆÏSÈl–

Ê˛°yÊ˛°

Ê˛°yÊ˛° !ÓË˛yà!ê˛ ̨ õyë˛Ü˛ˆÏòÓ˚ Ü˛yˆÏSÈ ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ §ÓˆÏã˛ˆÏÎ˚ Ù)°ƒÓyl xÇ¢– àˆÏÓ£ÏîyÓ˚ ̨ õ%ˆÏÓ˚y !Ó£ÏÎ˚ •° Ê˛°yÊ˛°=!°

á%ÑˆÏç ˆÓÓ˚ Ü˛Ó˚y ÎyˆÏï˛ ˆ§=!° flõ‹TË˛yˆÏÓ ~ÓÇ Ü˛yÎ≈Ü˛Ó˚Ë˛yˆÏÓ çylyˆÏï˛ •ˆÏÓ– ~Ü˛!ê˛ Ê˛°yÊ˛° !ÓË˛yˆÏà §Ω˛Óï˛

ˆê˛!Ó°ñ @˝ÃyÊ˛ñ ˛õyë˛ƒ ~ÓÇ SÈ!Ó ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– àˆÏÓ£ÏîyÓ˚ ÙyôƒˆÏÙ Îy ˛õyGÎ˚y ˆàˆÏSÈ ï˛y ˛õyë˛Ü˛ˆÏÜ˛ ˆòáyˆÏlyÓ˚ çlƒ

=Ó˚&c˛õ)î≈ ~Ùl !Ü˛S%È xhs˝Ë%˛≈_´ Ü˛Ó˚&l– Ó!•Ó˚yàï˛ ï˛Ìƒ xhs˝Ë%˛≈_´ Ü˛Ó˚ˆÏÓl ly Ü˛yÓ˚î ~!ê˛ ÷ô%Ùye Ê˛°yÊ˛° !ÓË˛yˆÏà

!Ó¢,C° •ˆÏÓ– !l!Ÿã˛ï˛ Ü˛Ó˚&l ˆÎ xy˛õ!l xy˛õlyÓ˚ ï˛ˆÏÌƒÓ˚ ï˛y!Ó˚áñ ~!ê˛ ˆÜ˛yÌy ˆÌˆÏÜ˛ ~ˆÏ§ˆÏSÈ ~ÓÇ í˛zÍ§!ê˛ ˆÜ˛
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!SÈ° ï˛y ˛õÓ˚#«˛y Ü˛ˆÏÓ˚ ˆòá%l– ~•z !ÓË˛yˆÏà àòƒ §•ç ~ÓÇ Óî≈lyÙ)°Ü˛ Ó˚yá%lñ xyˆÏ°yã˛ly xÇˆÏ¢Ó˚ çlƒ Ê˛°yÊ˛ˆÏ°Ó˚

!ÓˆÏŸ’£Ïî ˆSÈˆÏí˛¸ !òl–

xyˆÏ°yã˛ly

xyˆÏ°yã˛ly !ÓË˛yà •° ˆÎáyˆÏl xy˛õ!l xy˛õlyÓ˚ Ê˛°yÊ˛° Óƒyáƒy Ü˛ˆÏÓ˚l– xy˛õlyÓ˚ Ê˛°yÊ˛° !ÓË˛yà!ê˛ Ü˛ˆÏÎ˚Ü˛!ê˛

§•àyÙ# ÓyÜ˛ƒ §• §yÓ˚î# ~ÓÇ @˝ÃyÊ˛ SÈyí˛¸y !Ü˛S%È•z •ˆÏï˛ ˛õyˆÏÓ˚– xy˛õlyÓ˚ xyˆÏ°yã˛lyÓ˚ !ÓË˛yà!ê˛ •° ˆÎáyˆÏl xy˛õ!l

ˆ§•z §yÓ˚î# ~ÓÇ @˝ÃyÊ˛=!°ˆÏÜ˛ ̂ ÓyV˛yl ~ÓÇ Óƒyáƒy Ü˛ˆÏÓ˚l ̂ Î ï˛yÓ˚y Ü˛#Ë˛yˆÏÓ §Ù§ƒy!ê˛Ó˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ Óy ≤Ã!ï˛ˆÏÓòl!ê˛

àˆÏÓ£Ïîy Ü˛Ó˚yÓ˚ ˆã˛‹Ty Ü˛Ó˚ˆÏSÈ ï˛y ≤ÃŸ¿ Ü˛ˆÏÓ˚– xyˆÏ°yã˛ly!ê˛ ˆÜ˛y¡õy!lÓ˚ Ü˛yˆÏSÈ Ê˛°yÊ˛ˆÏ°Ó˚ xÌ≈ Ü˛# ï˛yG Óƒyáƒy Ü˛ˆÏÓ˚–

!Ü˛S%È ≤Ã!ï˛ˆÏÓòˆÏlñ ≤Ãôylï˛ §Ç!«˛Æñ ≤Ã!ï˛ˆÏÓòl!ê˛ ˛õí˛¸yˆÏÜ˛ xyÓ˚G §Ç!«˛Æ ~ÓÇ §•ç Ü˛Ó˚yÓ˚ çlƒ xyˆÏ°yã˛ly ~ÓÇ

ï˛Ìƒ !ÓË˛yà=!°ˆÏÜ˛ ~Ü˛!ê˛ˆÏï˛ Ó˚yáy ˆÎˆÏï˛ ˛õyˆÏÓ˚–

í˛z˛õ§Ç•yÓ˚

í˛z˛õ§Ç•yÓ˚ !ÓË˛yà Óƒyáƒy Ü˛ˆÏÓ˚ ̂ Ü˛l Ê˛°yÊ˛°=!° =Ó˚&c˛õ)î≈ ~ÓÇ Ü˛#Ë˛yˆÏÓ ï˛yÓ˚y ̨ õyë˛Ü˛ˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚– xy˛õlyÓ˚

ï˛Ìƒ=!°ˆÏÜ˛ §Ç!«˛Æ Ü˛Ó˚y ~ÓÇ §Ù§ƒy!ê˛ˆÏÜ˛ ˛õ%lÓ˚yÎ˚ Óî≈ly Ü˛Ó˚y ~Ü˛!ê˛ Ë˛y° xË˛ƒy§ ÎyˆÏï˛ ˛õyë˛Ü˛ flõ‹TË˛yˆÏÓ

xy˛õlyÓ˚ xl%§¶˛yˆÏlÓ˚ =Ó˚&c Ó%V˛ˆÏï˛ ˛õyˆÏÓ˚– xy˛õlyÓ˚ Ê˛°yÊ˛° ˆÌˆÏÜ˛ ï˛yÓ˚y Óy ˆÜ˛y¡õy!l Ü˛#Ë˛yˆÏÓ í˛z˛õÜ,˛ï˛ •ˆÏÓ

ï˛y ̨ õyë˛Ü˛ˆÏÜ˛ Ó°yÓ˚ ~•z xy˛õlyÓ˚ §%ˆÏÎyà– í˛z˛õ§Ç•yÓ˚!ê˛ §yôyÓ˚îï˛ Ü˛ˆÏÙ≈Ó˚ çlƒ §%˛õy!Ó˚¢ Ü˛ˆÏÓ˚ ly ï˛ˆÏÓ x!lÓyÎ≈Ë˛yˆÏÓ

˛õyë˛Ü˛ˆÏÜ˛ ~!ê˛ §¡õˆÏÜ˛≈ !ã˛hs˝y Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

≤ÃhflÏyÓly

~áyˆÏl xy˛õ!l ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ í˛zˆÏj¢ƒ ~ÓÇ ˛õyë˛Ü˛ˆÏòÓ˚ xy˛õlyÓ˚ ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ §yˆÏÌ §¡õß¨ Ü˛Ó˚yÓ˚ ˛õˆÏÓ˚ xy˛õ!l Ü˛#

§¡õß¨ Ü˛Ó˚ˆÏï˛ ã˛yl ï˛y í˛zˆÏÕ‘á Ü˛ˆÏÓ˚l– ~•z !ÓË˛yà!ê˛ !Ü˛S%È ≤Ã!ï˛ˆÏÓòˆÏl lyG ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ Ü˛yÓ˚î !§k˛yhs˝ ˆlGÎ˚y

•ˆÏï˛ ˛õyˆÏÓ˚ xy˛õlyÓ˚ K˛yl ~ÓÇ «˛Ùï˛yÓ˚ Óy•zˆÏÓ˚–

10.3 !lË%˛≈°ï˛y ~ÓÇ ˛õ!Ó˚FSÈß¨ï˛yÓ˚ çlƒ §¡õyòly

!Ó˚Ë˛y•z!§Ç ~Ü˛!ê˛ àˆÏÓ£Ïîy˛õe ˆ°áyÓ˚ ≤Ã!e´Î˚yÓ˚ ≤ÃÌÙ ôy˛õ lÎ˚ñ ï˛ˆÏÓ ~!ê˛ §Ω˛Óï˛ §ÓˆÏã˛ˆÏÎ˚ =Ó˚&c˛õ)î≈– xˆÏlÜ˛

!¢«˛yÌ≈# !Ó˚!Ë˛¢l ≤Ã!e´Î˚y ~!í˛¸ˆÏÎ˚ ÎyÎ˚ñ §ÇˆÏ¢yôˆÏlÓ˚ çlƒ Ë%˛° Ü˛ˆÏÓ˚ §¡õyòly Ü˛ˆÏÓ˚– §¡õyòly Ü˛Ó˚yG á%Ó•z =Ó˚&c˛õ)î≈ñ

!Ó˚!Ë˛¢l •° ˆÎˆÏÜ˛yˆÏly Ë˛yˆÏ°y ˆ°áyÓ˚ ≤Ã!e´Î˚yÓ˚ ~Ü˛!ê˛ x!ÓˆÏFSÈòƒ xÇ¢– ˛õ%l!Ó≈ˆÏÓã˛lyÓ˚ §ÙÎ˚ñ xy˛õlyÓ˚ Ü˛yçˆÏÜ˛

!Ó!Ë˛ß¨ ò,!‹TˆÏÜ˛yî ~ÓÇ !Ó!Ë˛ß¨ ̂ Ü˛yî ̂ ÌˆÏÜ˛ ̂ òáyÓ˚ ̂ ã˛‹Ty Ü˛Ó˚y í˛z!ã˛ï˛– xy˛õ!l Îál §ÇˆÏ¢yôl Ü˛ˆÏÓ˚lñ ï˛ál xy˛õlyÓ˚

°«˛ƒ ò¢≈Ü˛ˆÏòÓ˚ ÙˆÏl Ó˚yáy !ÓˆÏ¢£ÏË˛yˆÏÓ =Ó˚&c˛õ)î≈– xy˛õlyˆÏÜ˛ !Ó£ÏÎ˚Ó› ~ÓÇ ≤Ã!ï˛¤˛yˆÏl ˛õ!Ó˚Óï˛≈l Ü˛Ó˚ˆÏï˛ •ˆÏï˛

˛õyˆÏÓ˚– xyÓ˚G ï˛Ìƒ á%ÑçˆÏï˛ xy˛õlyˆÏÜ˛ xy˛õlyÓ˚ ≤Ã!e´Î˚yÓ˚ àˆÏÓ£Ïîy ˛õÎ≈yˆÏÎ˚ !Ê˛ˆÏÓ˚ ˆÎˆÏï˛ •ˆÏï˛ ˛õyˆÏÓ˚– xy˛õlyˆÏÜ˛

~Ùl ï˛Ìƒ Ü˛yê˛yˆÏï˛ •ˆÏï˛ ˛õyˆÏÓ˚ Îy xy˛õlyÓ˚ !Ì!§§ Óy ˆÊ˛yÜ˛yˆÏ§Ó˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ lÎ˚– !Ó˚!Ë˛¢l •° ≤ÃÓy•ñ

!ÓÜ˛y¢ ~ÓÇ ˆÊ˛yÜ˛y§ í˛zß¨ï˛ Ü˛Ó˚ˆÏï˛ xy˛õlyÓ˚ ˆ°áyÎ˚ Óí˛¸ ˛õ!Ó˚Óï˛≈l Ü˛Ó˚y–

§¡õyòly •° ˆ°áyÓ˚ ≤Ã!e´Î˚yÓ˚ ~Ü˛!ê˛ ˛õÎ≈yÎ˚ ˆÎáyˆÏl ~Ü˛çl ˆ°áÜ˛ Óy §¡õyòÜ˛ Ë%˛° §ÇˆÏ¢yôl Ü˛ˆÏÓ˚ ~ÓÇ ¢∑ G

ÓyÜ˛ƒˆÏÜ˛ xyÓ˚G flõ‹Tñ xyÓ˚G §%!l!ò≈‹T ~ÓÇ Îï˛ê˛y §Ω˛Ó Ü˛yÎ≈Ü˛Ó˚ Ü˛ˆÏÓ˚ ~Ü˛!ê˛ á§í˛¸y í˛zß¨ï˛ Ü˛Ó˚yÓ˚ ˆã˛‹Ty Ü˛ˆÏÓ˚l–

~!í˛!ê˛Ç ≤Ã!e´Î˚yÓ˚ ÙˆÏôƒ !Ó¢,C°ï˛y Ü˛yê˛yˆÏï˛ ~ÓÇ §yÙ!@˝ÃÜ˛ Ü˛yë˛yˆÏÙyˆÏÜ˛ fiê˛Δ#Ù°y•zl Ü˛Ó˚yÓ˚ çlƒ ¢∑ ˆÎyà Ü˛Ó˚yñ

Ù%ˆÏSÈ ˆÊ˛°y ~ÓÇ ˛õ%l!Ó≈lƒy§ Ü˛Ó˚y ç!í˛¸ï˛–
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˛õ%l!Ó≈ˆÏÓã˛ly ~ÓÇ §¡õyòly í˛zË˛Î˚•z ̂ °áyÓ˚ ≤Ã!e´Î˚yÓ˚ =Ó˚&c˛õ)î≈ xÇ¢ñ ï˛Ó%G xˆÏlÜ˛ !¢«˛yÌ≈# !Ó˚!Ë˛¢l ~!í˛¸ˆÏÎ˚ ÎyÎ˚

~ÓÇ §¡õyòlyÎ˚ ˛õÎ≈yÆ §ÙÎ˚ ÓƒÎ˚ Ü˛ˆÏÓ˚ ly– ~ê˛y ÙˆÏl Ó˚yáy =Ó˚&c˛õ)î≈ ˆÎ ~•z ôy˛õ=!° xy°yòy ~ÓÇ ≤Ã!ï˛!ê˛ ôyˆÏ˛õ

§ÙÎ˚ °yˆÏà– !l¡¨!°!áï˛ ̨õ,¤˛y=!° xy˛õlyˆÏÜ˛ xy˛õlyÓ˚ ̂ °áyÓ˚ ≤Ã!e´Î˚yÓ˚ çlƒ ¢!_´¢y°# ̨õ%l!Ó≈ˆÏÓã˛ly ~ÓÇ §¡õyòly

ˆÜ˛Ô¢° !ÓÜ˛y¢ Ü˛Ó˚ˆÏï˛ §•yÎ˚ï˛y Ü˛Ó˚ˆÏÓ– ˛õ%l!Ó≈ˆÏÓã˛ly ≤Ã!e´Î˚y!ê˛ ˆ°áyÓ˚ ~Ü˛!ê˛ x˛õ!Ó˚•yÎ≈ !òÜ˛ ~ÓÇ ~Ü˛!ê˛ Îy

xy˛õlyÓ˚ !°!áï˛ Ü˛yç çÙy ˆòGÎ˚yÓ˚ xyˆÏà xy˛õlyÓ˚ §ÙÎ˚Ùï˛ ˜ï˛!Ó˚ Ü˛Ó˚y í˛z!ã˛ï˛–

!Ó˚!Ë˛¢l ÙyˆÏl ˆ°áyÓ˚ xÇ¢ˆÏÜ˛ Ú˛õ%lÓ˚yÎ˚ ˆòáyÛ– ~!ê˛ ÷ô%Ùye xy˛õlyÓ˚ Ü˛yàˆÏçÓ˚ ≤Ã&Ê˛!Ó˚!í˛Ç Óy ÓƒyÜ˛Ó˚îñ !ÓÓ˚yÙ

!ã˛•´ Óy Óylyl e&!ê˛ §ÇˆÏ¢yôl Ü˛Ó˚y lÎ˚– ˛õ%l!Ó≈ˆÏÓã˛ly •° !˛õ!SÈˆÏÎ˚ ÎyGÎ˚y ~ÓÇ §yÙ!@˝ÃÜ˛Ë˛yˆÏÓ xy˛õlyÓ˚ Ü˛yàˆÏçÓ˚

!òˆÏÜ˛ ï˛yÜ˛yˆÏly ~ÓÇ xy˛õ!l Îy Ó°ˆÏï˛ ã˛yl ï˛y Ü˛yÎ≈Ü˛Ó˚Ë˛yˆÏÓ Ó°ˆÏSÈl !Ü˛ly ï˛y ˆòáˆÏSÈl– xy˛õ!l Ü˛#Ë˛yˆÏÓ ~!ê˛ˆÏÜ˛

xyÓ˚G ¢!_´¢y°# Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l ï˛y ˆòáˆÏï˛ ~!ê˛ xy˛õlyÓ˚ Ü˛yàç!ê˛ˆÏÜ˛ ~Ü˛!ê˛ ˛õ%Cyl%˛õ%C ˆã˛•yÓ˚y !òˆÏFSÈ– xy˛õlyÓ˚

°«˛ƒ §Ó§ÙÎ˚ flõ‹TË˛yˆÏÓñ §Ç!«˛ÆË˛yˆÏÓ ~ÓÇ ~Ü˛!ê˛ xyÜ˛£Ï≈Ü˛ í˛z˛õyˆÏÎ˚ !°áˆÏï˛ •ˆÏÓ– xy˛õlyÓ˚ ˆ°áy ˛õ%lÓ˚yÎ˚

ˆòáyÓ˚ ~Ü˛!ê˛ í˛z˛õyÎ˚ •° ~!ê˛ !ï˛l!ê˛ ˛õÎ≈yˆÏÎ˚ Ü˛Ó˚y– xˆÏlÜ˛ ˆ°yÜ˛ ≤ÃÌÙ ˛õÎ≈yÎ˚!ê˛ ~!í˛¸ˆÏÎ˚ ÎyÎ˚ñ ï˛ˆÏÓ xy˛õlyÓ˚

ôyÓ˚îy=!° ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ ~Ùl ~Ü˛!ê˛ Ë˛y°ÈüÈí˛zß¨ï˛ ≤ÃÓ¶˛ Ó˚ˆÏÎ˚ˆÏSÈ ï˛y !l!Ÿã˛ï˛ Ü˛Ó˚yÓ˚ çlƒ Óí˛¸ SÈ!Ó!ê˛Ó˚ !òˆÏÜ˛ ï˛yÜ˛yˆÏly

=Ó˚&c˛õ)î≈–

§¡õyòlyÓ˚ =Ó˚&c

xy˛õ!l ~Ü˛!ê˛ xƒy§y•zlˆÏÙrê˛ §¡õ)î≈ Ü˛Ó˚yÓ˚ çlƒ Ü˛yç Ü˛Ó˚ˆÏSÈl Óy !Ü˛S%È ≤ÃÜ˛y¢ Ü˛Ó˚yÓ˚ xy¢y Ü˛Ó˚ˆÏSÈlñ xy˛õlyÓ˚

ˆ°áyˆÏÜ˛ ¢_´ Ü˛Ó˚y ~ÓÇ Ë%˛° §ÇˆÏ¢yôl Ü˛Ó˚y xy§ˆÏ° ~Ü˛!ê˛ x§yôyÓ˚î §,çl¢#° Ü˛yÎ≈Ü˛°y˛õ •ˆÏï˛ ˛õyˆÏÓ˚– ~Ü˛!ê˛

Ü˛yˆÏçÓ˚ !ã˛hs˝y¢#° ̨õ%l!Ó≈ˆÏÓã˛ly ôyÓ˚ly=!°Ó˚ flõ‹T#Ü˛Ó˚îñ !ã˛e=!°Ó˚ ̨ õ%l!l≈Ù≈yî ~ÓÇ Ü˛álG Ü˛álGñ ~Ùl!Ü˛ xy˛õ!l

ˆÎË˛yˆÏÓ xy˛õlyÓ˚ !Ó£ÏˆÏÎ˚Ó˚ §yˆÏÌ ˆÎyàyˆÏÎyà Ü˛ˆÏÓ˚ˆÏSÈl ï˛yÓ˚ ~Ü˛!ê˛ xyÙ)° ˛õ%l!Ó≈ˆÏÓã˛lyÓ˚ !òˆÏÜ˛ !lˆÏÎ˚ ˆÎˆÏï˛ ˛õyˆÏÓ˚–

§¡õyòlyÓ˚ ≤ÃÜ˛yÓ˚

§¡õyòly ò%•z ≤ÃÜ˛yÓ˚≠ ã˛°Ùyl §¡õyòly ~ÓÇ á§í˛¸y §¡õyòly– xyÙyˆÏòÓ˚ ÙˆÏôƒ ˆÓ!¢Ó˚Ë˛yà•z xyÙÓ˚y !°áˆÏï˛

!°áˆÏï˛ §¡õyòly Ü˛!Ó˚ ~ÓÇ xyÙÓ˚y §¡õyòly Ü˛Ó˚yÓ˚ ÙˆÏï˛y !°!áñ ~ÓÇ ò%!ê˛Ó˚ ÙˆÏôƒ ˛õ!Ó˚‹ÒyÓ˚Ë˛yˆÏÓ ê%˛Ü˛ˆÏÓ˚y Ü˛Ó˚y

x§Ω˛Ó– xy˛õ!l !°áˆÏSÈlñ xy˛õ!l ~Ü˛!ê˛ ÓyˆÏÜ˛ƒ ~Ü˛!ê˛ ¢∑ ̨õ!Ó˚Óï˛≈l Ü˛Ó˚ˆÏSÈlñ xyÓ˚G !ï˛l!ê˛ ÓyÜ˛ƒ !°á%lñ ï˛yÓ˚˛õÓ˚

ˆ§•z ̂ §!ÙˆÏÜ˛y°l!ê˛ˆÏÜ˛ í˛ƒyˆÏ¢ ̨ õ!Ó˚Óï˛≈l Ü˛Ó˚ˆÏï˛ ~Ü˛!ê˛ ôyÓ˚y ÓƒyÜ˛ xy˛õ Ü˛Ó˚&ló xÌÓy xy˛õ!l ~Ü˛!ê˛ ÓyÜ˛ƒ §¡õyòly

Ü˛ˆÏÓ˚l ~ÓÇ ~Ü˛!ê˛ lï%˛l ôyÓ˚îy •ë˛yÍ Ü˛ˆÏÓ˚ ~Ü˛!ê˛ ¢∑ ˛õ!Ó˚Óï˛≈l ˆÌˆÏÜ˛ ˆÓ!Ó˚ˆÏÎ˚ xyˆÏ§ñ ï˛y•z xy˛õ!l ~Ü˛!ê˛ lï%˛l

xl%ˆÏFSÈò !°á%l ̂ ÎáyˆÏl ̂ §•z Ù%‡ï˛≈ ̨ õÎ≈hs˝ xlƒ !Ü˛S%ÈÓ˚ ≤ÃˆÏÎ˚yçl !SÈ° ly– ̂ §ê˛y•z ã˛°Ùyl §¡õyòly– á§í˛¸y §¡õyòlyÓ˚

çlƒñ xy˛õ!l ˆ°áy Ó¶˛ Ü˛Ó˚&lñ xˆÏlÜ˛=!° ˛õ,¤˛y ~Ü˛!eï˛ Ü˛Ó˚&lñ ˆ§=!° ˛õí˛Ylñ Ü˛# Ü˛yç Ü˛ˆÏÓ˚ ~ÓÇ Ü˛# ly ï˛y ˆlyê˛

Ü˛Ó˚&lñ ï˛yÓ˚˛õˆÏÓ˚ xyÓyÓ˚ !°á%l– ~!ê˛ ÷ô%Ùye á§í˛¸y §¡õyòlyÓ˚ ÙyôƒˆÏÙ•z xy˛õ!l §Ù@˝Ã §¡õˆÏÜ˛≈ í˛z˛õ°!∏˛ Ü˛Ó˚ˆÏï˛

˛õyÓ˚ˆÏÓl ~ÓÇ xy˛õlyÓ˚ Ü˛yçˆÏÜ˛ ~Ü˛çl !Ó!FSÈß¨ ˆ˛õ¢yòyÓ˚ !•ˆÏ§ˆÏÓ ˆòáˆÏï˛ ˛õyˆÏÓl– ~!ê˛ á§í˛¸y §¡õyòly Îy

xyÙyˆÏòÓ˚ xfl∫!hflÏÜ˛Ó˚ Ü˛ˆÏÓ˚ ˆï˛yˆÏ° ~ÓÇ ~!ê˛ ï˛Ü˛≈ˆÏÎyàƒË˛yˆÏÓ §ÓˆÏã˛ˆÏÎ˚ =Ó˚&c˛õ)î≈–

ˆã˛Ü˛˛õˆÏÎ˚rê˛ §¡õyòly Ü˛Ó˚y ˆ°áˆÏÜ˛Ó˚ çlƒ ã)˛í˛¸yhs˝ ˛õòˆÏ«˛˛õ •° !Ê˛ˆÏÓ˚ ÎyGÎ˚y ~ÓÇ Ó˚&«˛ ≤Ãyhs˝=!° ˛õ!Ó˚‹ÒyÓ˚ Ü˛Ó˚yÉÉÉ

~áyˆÏl !Ü˛S%È ̂ ã˛Ü˛˛õˆÏÎ˚rê˛ Ó˚ˆÏÎ˚ˆÏSÈ≠ ï˛Ìƒ≠ xy˛õ!l Îy !°ˆÏáˆÏSÈl ï˛y !l!Ÿã˛ï˛ Ü˛Ó˚&ló Óylyl≠ lyÙñ !¢ˆÏÓ˚ylyÙñ xfl∫yË˛y!ÓÜ˛

Óylyl §• ¢∑ñ xy˛õlyÓ˚ ≤ÃyÎ˚¢•z Ë%˛° Óylyl ~ÓÇ xlƒylƒ §Ó!Ü˛S%È ˛õÓ˚#«˛y Ü˛Ó˚&l ~ÓÇ ˛õ%lÓ˚yÎ˚ ˛õÓ˚#«˛y Ü˛Ó˚&l–

~Ü˛!ê˛ Óylyl ˛õÓ˚#«˛y ÓƒÓ•yÓ˚ Ü˛Ó˚&l !Ü˛v xy˛õlyÓ˚ ˆã˛yá ≤Ã!¢«˛î Ó˚yá%ló l¡∫Ó˚≠ §Çáƒy=!°ñ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ ˆÊ˛yl



206 NSOU  PGSW - VII

l¡∫Ó˚=!° ˛õ%lÓ˚yÎ˚ ˛õÓ˚#«˛y Ü˛Ó˚&l– xlƒylƒ §Çáƒy ˛õÓ˚#«˛y Ü˛Ó˚&lñ §ÙhflÏ à!îï˛ §!ë˛Ü˛ !Ü˛ly ï˛y !l!Ÿã˛ï˛ Ü˛Ó˚&lñ

§Çáƒy=!° å!Ë˛ˆÏí˛¸Ó˚ xl%Ùylñ ˆÓï˛lñ •zï˛ƒy!òä ˆÎÔ!_´Ü˛ ÙˆÏl •ˆÏFSÈ !Ü˛ly ï˛y !ã˛hs˝y Ü˛Ó˚&ló ÓƒyÜ˛Ó˚î≠ !Ó£ÏÎ˚ ~ÓÇ

!e´Î˚y xÓ¢ƒ•z ~Ü˛Ùï˛ •ˆÏï˛ •ˆÏÓñ §Ó≈lyˆÏÙÓ˚ §!ë˛Ü˛ ˛õ)Ó≈§)!Ó˚Ó˚ ≤ÃˆÏÎ˚yçlñ §ÇˆÏ¢yôÜ˛ xÓ¢ƒ•z V%˛°ˆÏÓ ly åxy˛õlyÓ˚

•zÇˆÏÓ˚!ç !¢«˛Ü˛ˆÏÜ˛ à!Ó≈ï˛ Ü˛Ó˚&läó ˜¢°#≠ Îál xy˛õlyÓ˚ à“!ê˛ ˆÙÓ˚yÙï˛ Ü˛Ó˚yÓ˚ Ü˛Ìy xyˆÏ§ñ ï˛ál Ü˛!˛õ ˆí˛flÒ!ê˛ˆÏÜ˛

GÎ˚y!¢Ç ˆÙ!¢l ˆÙÓ˚yÙˆÏï˛Ó˚ ˆ°yˆÏÜ˛Ó˚ ÙˆÏï˛y xl%Ë˛Ó Ü˛Ó˚&l ÎyÓ˚ !Ü˛S%È•z Ü˛Ó˚yÓ˚ ˆl•z– §¡õyòly •ˆÏFSÈ ˆ°áyˆÏÜ˛

xyÜ˛yÓ˚ ˆòGÎ˚y ~ÓÇ ˜ï˛!Ó˚ Ü˛Ó˚y Îï˛ê˛y ~!ê˛ ~Ùl !Ü˛S%È Îy ~!ê˛ˆÏÜ˛ ˛õ!Ó˚Ùy!ç≈ï˛ ~ÓÇ ˛õy!°¢ Ü˛ˆÏÓ˚–

10.4  ˆÓ˚Ê˛yˆÏÓ˚!™ÇˆÏÎ˚Ó˚ çlƒ fiê˛ƒyu˛yí˛≈ Ê˛Ó˚Ùƒy!ê˛Ç

!lÓ¶˛ñ àˆÏÓ£Ïîy ≤Ã!ï˛ˆÏÓòl ~ÓÇ xlƒylƒ ˜ÓK˛y!lÜ˛ l!Ì ≤ÃÜ˛yˆÏ¢Ó˚ ÙyôƒˆÏÙ ~Ü˛ï˛y G Ùyl xç≈ˆÏlÓ˚ çlƒñ ã)˛í˛¸yhs˝

àˆÏÓ£Ïîy ≤Ã!ï˛ˆÏÓòl=!°ˆÏÜ˛ @˝Ã•îˆÏÎyàƒ ~ÓÇ x!Ë˛ß¨Ë˛yˆÏÓ í˛z˛õfliy˛õl Ü˛Ó˚yÓ˚ çlƒ !Ó!Ë˛ß¨ ôÓ˚ˆÏîÓ˚ ̃ ÓK˛y!lÜ˛ Ó˚ã˛ly˜Ï¢°#

§Ó˚ÓÓ˚y• Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ~•z Ü˛yÓ˚ˆÏîñ àˆÏÓ£ÏÜ˛ˆÏòÓ˚ Ü˛yˆÏSÈ !Ó!Ë˛ß¨ ôÓ˚ˆÏîÓ˚ ˜¢°#Ó˚ ˛õ!Ó˚ã˛Î˚ ˆòGÎ˚y •Î˚– xyˆÏÙ!Ó˚Ü˛yl

§y•zˆÏÜ˛y°!ç xƒyˆÏ§y!§ˆÏÎ˚¢l å~!˛õ~ä myÓ˚y í˛z˛õfliy!˛õï˛ •ˆÏÎ˚!SÈ° §ÓˆÏã˛ˆÏÎ˚ Óƒy˛õÜ˛ ~Ü˛– xyˆÏÓ˚Ü˛!ê˛ •° AMA Îy

xyˆÏÙ!Ó˚Ü˛yl ˆÙ!í˛ˆÏÜ˛° xƒyˆÏ§y!§ˆÏÎ˚¢l myÓ˚y í˛z˛õfliy!˛õï˛ •Î˚– í˛z!Õ‘!áï˛ ˜¢°#=!° SÈyí˛¸yGñ IEEE, •yË˛≈yí˛≈ ~ÓÇ

!¢Ü˛yˆÏàyÓ˚ ÙˆÏï˛y xyÓ˚G xˆÏlÜ˛ ˜¢°# Ó˚ˆÏÎ˚ˆÏSÈ– xˆÏlÜ˛ çyl≈y° ~ÓÇ àˆÏÓ£Ïîy ˆÜ˛wñ ï˛yˆÏòÓ˚ ˜ÓK˛y!lÜ˛ ˆí˛yˆÏÙˆÏlÓ˚

í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ñ ~•z ÙylÜ˛ ˜¢°#=!°Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ ˆÓˆÏSÈ ˆlÎ˚– !Ü˛S%È çyl≈y° ~ÓÇ ~Ü˛yˆÏí˛!ÙÜ˛ ˆÜ˛ˆÏwÓ˚ !lçfl∫

˜¢°# ~ÓÇ !Ólƒy§ Ó˚ˆÏÎ˚ˆÏSÈñ ï˛ˆÏÓ ̂ §=!° ̂ Ó!¢Ó˚Ë˛yà Óy §yÙylƒ å~!˛õ~ñ ~~Ù~ ~ÓÇ xlä myÓ˚y ≤ÃÓ!ï˛≈ï˛ fiê˛ƒyu˛yí˛≈

˜¢°#Ó˚ ÙˆÏï˛y–

˜¢°#=!° ̨õk˛!ï˛Ó˚ ~Ü˛!ê˛ §yôyÓ˚î ̂ §ê˛ Óy !lÎ˚Ù ≤Ã!ï˛¤˛y Ü˛Ó˚yÓ˚ ̂ ã˛‹Ty Ü˛ˆÏÓ˚ñ Îy ̨ õí˛¸yÓ˚ ̂ ÓyôàÙƒï˛y Óyí˛¸yˆÏï˛ ̃ ÓK˛y!lÜ˛

ˆ°áyÓ˚ xˆÏlÜ˛=!° í˛z˛õyòylˆÏÜ˛ ˆÜ˛yí˛ Ü˛ˆÏÓ˚– ˜ÓK˛y!lÜ˛ ˆ°áyÓ˚ ˜¢°#Ó˚ !lÎ˚Ù=!° ≤ÃˆÏÎ˚yçl#Î˚ ï˛ˆÏÌƒÓ˚ §¡õ)î≈

≤ÃÜ˛y¢ˆÏÜ˛ í˛zÍ§y!•ï˛ Ü˛ˆÏÓ˚ ~ÓÇ xyÙyˆÏòÓ˚ˆÏÜ˛ ̂ SÈyê˛áyˆÏê˛y !Óºy!hs˝ ò)Ó˚ Ü˛Ó˚yÓ˚ xl%Ù!ï˛ ̂ òÎ˚– fiê˛y•z° xyÙyˆÏòÓ˚ ̨õ!Ó˚Ùyîàï˛

Ê˛°yÊ˛ˆÏ°Ó˚ Ù)° í˛z˛õyòyl=!° ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏï˛ñ @˝Ãy!Ê˛Ü˛ Ê˛Ù≈!ê˛ ˆÓˆÏSÈ !lˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚ Îy xyÙyˆÏòÓ˚ !ÓˆÏŸ’£ÏˆÏîÓ˚

çlƒ §ÓˆÏã˛ˆÏÎ˚ í˛z˛õÎ%_´ •ˆÏÓñ xyÙyˆÏòÓ˚ àˆÏÓ£Ïîy ˆ≤ÃyˆÏê˛yÜ˛ˆÏ°Ó˚ §ÙyˆÏ°yã˛lyÙ)°Ü˛ !ÓÓÓ˚î !Ó˚ˆÏ˛õyê˛≈ Ü˛Ó˚ˆÏï˛ ~ÓÇ

§!ë˛Ü˛ï˛y ~ÓÇ §¡øyˆÏlÓ˚ §yˆÏÌ Óƒ!_´ˆÏòÓ˚ Óî≈ly Ü˛Ó˚ˆÏï˛– ~!ê˛ ~Ü˛!ê˛ ˆÓ˚Ê˛yˆÏÓ˚ˆÏ™Ó˚ çlƒ §!ë˛Ü˛ !ÓÓ˚yÙ !ã˛•´ Óy

˛õyˆÏë˛ƒÓ˚ §ÇáƒyÓ˚ çlƒ §!ë˛Ü˛ Ê˛Ù≈ !lˆÏÎ˚ !Óºy!hs˝Ó˚ !Óºy!hs˝ ò)Ó˚ Ü˛ˆÏÓ˚–

§ÙhflÏ ̃ ÓK˛y!lÜ˛ àˆÏÓ£Ïîy˛õˆÏeÓ˚ ̂ °áÜ˛ñ !ÓŸª!Óòƒy°ˆÏÎ˚Ó˚ SÈye ̂ •yÜ˛ Óy àˆÏÓ£ÏÜ˛ ̂ •yÜ˛ñ ï˛yˆÏòÓ˚ !l!ò≈‹T ̃ ¢°# §¡õˆÏÜ˛≈

ÎˆÏÌ‹T K˛yl ÌyÜ˛y òÓ˚Ü˛yÓ˚ ÎyÓ˚ !Ë˛!_ˆÏï˛ ï˛yÓ˚y !°áˆÏï˛ ÎyˆÏFSÈ– ˆ°áÜ˛ˆÏòÓ˚ ÙˆÏôƒñ !ÓŸª!Óòƒy°ˆÏÎ˚Ó˚ SÈyeÓ˚y §ÓˆÏã˛ˆÏÎ˚

Óí˛¸ ò° ÎyˆÏòÓ˚ˆÏÜ˛ ï˛yˆÏòÓ˚ !¢«˛yÓˆÏ£Ï≈ !Ó!Ë˛ß¨ ôÓ˚ˆÏîÓ˚ ˜ÓK˛y!lÜ˛ ≤ÃÓ¶˛ ≤Ã›ï˛ Ü˛Ó˚ˆÏï˛ Ó°y •Î˚–

˛õyˆÏë˛ƒÓ˚ !Ó£ÏÎ˚Ó› ~ÓÇ xˆÏÌ≈Ó˚ xƒyˆÏ:§ Ó,!k˛ˆÏï˛ ˜¢°# ~ÓÇ !Ólƒy§ˆÏlÓ˚ ~Ü˛!ê˛ =Ó˚&c˛õ)î≈ Ë)˛!ÙÜ˛y Ó˚ˆÏÎ˚ˆÏSÈ– ˜¢°#

~ÓÇ !ÓlƒyˆÏ§Ó˚ !lÎ˚Ù ˆÙˆÏl ã˛°yÓ˚ =Ó˚&c í˛zˆÏÕ‘áˆÏÎyàƒ ÎyˆÏï˛ ~•z ˜¢°#=!° ˆÙˆÏl ã˛°yÓ˚ xË˛yˆÏÓ xˆÏlÜ˛ !lÓ¶˛

~ÓÇ àˆÏÓ£Ïîy ≤Ã!ï˛ˆÏÓòl ≤Ãï˛ƒyáƒyl Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ~•z !Ó£ÏˆÏÎ˚ñ §ÙhflÏ ˆ°áÜ˛ˆÏòÓ˚ xÓ¢ƒ•z ˆ°áy ~ÓÇ !Ólƒy§

˜¢°# §¡õˆÏÜ˛≈ ~Ü˛!ê˛ Óƒy˛õÜ˛ K˛yl ÌyÜ˛ˆÏï˛ •ˆÏÓ ÎyˆÏï˛ ï˛yÓ˚y ≤Ã!ï˛!ê˛ ˜¢°#Ó˚ çlƒ ≤ÃˆÏÎ˚yçl#Î˚ Ùyl xl%ÎyÎ˚# ï˛yˆÏòÓ˚

!Ó£ÏÎ˚Ó› ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ §«˛Ù •Î˚–

ˆÎˆÏÜ˛yˆÏly àˆÏÓ£Ïîy !lÓ¶˛ ~ÓÇ àˆÏÓ£Ïîy ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ §yôyÓ˚îï˛ ~Ü˛!ê˛ xyò¢≈ Ü˛yë˛yˆÏÙy ÌyˆÏÜ˛– ~•z Ü˛yë˛yˆÏÙy

˛õyë˛Ü˛ ~ÓÇ ̂ °áˆÏÜ˛Ó˚ ÙˆÏôƒ ̂ ÎyàyˆÏÎyà ~ÓÇ !ÙÌ!fl;˛Î˚y §•ç Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚– ~•z xyò¢≈ Ü˛yë˛yˆÏÙy!ê˛ IMRAD
lyˆÏÙ ˛õ!Ó˚!ã˛ï˛ Îy Ë)˛!ÙÜ˛yñ ˛õk˛!ï˛ñ Ê˛°yÊ˛° ~ÓÇ xyˆÏ°yã˛lyÓ˚ çlƒ òÑy!í˛¸ˆÏÎ˚ˆÏSÈ– IMRAD •° ~Ü˛!ê˛ ˛õk˛!ï˛ Îy

ˆÎˆÏÜ˛yl ˜ÓK˛y!lÜ˛ ˛õyë˛ƒˆÏÜ˛ xˆÏlÜ˛ ˆÓ!¢ Î%!_´ ˆòáyÎ˚– ~!ê˛ ˆ°áÜ˛ˆÏÜ˛ ï˛yÓ˚ ôyÓ˚îy=!°ˆÏÜ˛ xyÓ˚G §%¢,C°Ë˛yˆÏÓ

≤ÃÜ˛y¢ Ü˛Ó˚yÓ˚ çlƒ xˆÏlÜ˛ §%!Óôy ≤Ãòyl Ü˛ˆÏÓ˚ ~ÓÇ ˛õyë˛Ü˛ˆÏÜ˛ ˛õyë˛ˆÏÜ˛Ó˚ Ù)° ôyÓ˚îy ~ÓÇ §yÓ˚yÇ¢!ê˛ Ü˛yÎ≈Ü˛Ó˚Ë˛yˆÏÓ
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ˆ˛õˆÏï˛ §•yÎ˚ï˛y Ü˛ˆÏÓ˚ ~ÓÇ ̨ õyë˛Ü˛ˆÏÜ˛ xyÓ˚G o&ï˛ í˛z˛õyˆÏÎ˚ ï˛ˆÏÌƒÓ˚ çlƒ flÒƒyl Óy !flÒÙ Ü˛Ó˚ˆÏï˛ §«˛Ù Ü˛ˆÏÓ˚– IMRAD
àˆÏÓ£Ïîy ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ Ü˛B˛y° ~ÓÇ ˆÊ ˛ÙˆÏÜ˛ xyÜ˛yÓ˚ ˆòÎ˚–

Ü˛yÓ˚!à° ~ÓÇ G Ü˛lÓ˚ ï˛yˆÏòÓ˚ ÚˆÓK˛y!lÜ˛ àˆÏÓ£Ïîy !lÓ¶˛ ˆ°áy≠ ˆÜ˛Ô¢° ~ÓÇ ˛õòˆÏ«˛˛õÛ Ó•zˆÏï˛ ÎyÓ˚y !ÓK˛yˆÏlÓ˚

≤ÃyÌ!ÙÜ˛ÈüÈÜ˛ƒy!Ó˚Î˚yÓ˚ àˆÏÓ£ÏÜ˛ ï˛yˆÏòÓ˚ ≤ÃˆÏÎ˚yçl#Î˚ï˛yÓ˚ Ü˛Ìy !ÓˆÏÓã˛ly Ü˛ˆÏÓ˚ˆÏSÈl– ~•z Ó•z!ê˛ ̃ ÓK˛y!lÜ˛ ò«˛ï˛y !ÓÜ˛yˆÏ¢Ó˚

çlƒ ~Ü˛!ê˛ ÓƒÓ•y!Ó˚Ü˛ ˛õk˛!ï˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚– Ó•z!ê˛ˆÏï˛ ˆÎˆÏÜ˛yˆÏly §Ê˛° ˛õyë˛ƒ §Ó˚ÓÓ˚yˆÏ•Ó˚ çlƒ !ï˛l!ê˛ ≤ÃˆÏÎ˚yçl#Î˚

ôy˛õ Ó˚ˆÏÎ˚ˆÏSÈ ˆÎÙl≠ ˆÜ˛Ô¢° !ÓÜ˛y¢ Ü˛Ó˚yñ àˆÏ“Ó˚ !ÓÜ˛y¢ ~ÓÇ Ë˛y£Ïy ÓƒÓ•yÓ˚ Ü˛Ó˚y– ˆ°áÜ˛ˆÏòÓ˚ ï˛yˆÏòÓ˚ ˛õy[%˛!°!˛õ

˜ÓK˛y!lÜ˛Ë˛yˆÏÓ ≤Ã›ï˛ Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛Ó˚yÓ˚ çlƒ ~•z Ó•z!ê˛ˆÏï˛ ˆòGÎ˚y í˛z˛õÜ˛Ó˚î=!° ôyˆÏ˛õ ôyˆÏ˛õ í˛z˛õfliy˛õl Ü˛Ó˚y

•ˆÏÎ˚ˆÏSÈ–

Ó%Ì ~ÓÇ Ü˛°¡∫ ~ÓÇ í˛z•z!°Î˚yÙ§ ï˛yˆÏòÓ˚ Ó•zˆÏï˛ Úòƒ e´yÊ˛ xÊ˛ !Ó˚§yã˛≈Û lyˆÏÙ ˛õ!Ó˚!ã˛ï˛ñ ~Ü˛yˆÏí˛!ÙÜ˛ñ Ó˚yç˜Ïl!ï˛Ü˛ Óy

Óy!î!çƒÜ˛ ˆÎ ˆÜ˛ylG ˆ«˛ˆÏe §ÙhflÏ àˆÏÓ£ÏÜ˛ˆÏòÓ˚ ã˛y!•òy ˆÙê˛yˆÏï˛ !Ü˛S%È ï˛Ìƒ §Ó˚ÓÓ˚y• Ü˛ˆÏÓ˚ˆÏSÈl– ~!ê˛ àˆÏÓ£ÏÜ˛ˆÏòÓ˚

~Ü˛!ê˛ !Ó£ÏÎ˚ Óy ≤ÃŸ¿ ˆÌˆÏÜ˛ Ü˛#Ë˛yˆÏÓ ~Ü˛!ê˛ àˆÏÓ£Ïîy §Ù§ƒy ˆÓÓ˚ Ü˛Ó˚ˆÏï˛ •Î˚ñ Ü˛#Ë˛yˆÏÓ ~Ü˛!ê˛ á§í˛¸y §Çà!ë˛ï˛

Ü˛Ó˚ˆÏï˛ •Î˚ ~ÓÇ ̂ §•z§yˆÏÌ Ü˛#Ë˛yˆÏÓ ~Ü˛!ê˛ àˆÏÓ£Ïîy ≤Ã!ï˛ˆÏÓòlˆÏÜ˛ xyÓ˚G ̂ ÓyôàÙƒ ~ÓÇ Óƒy˛õÜ˛ Ü˛Ó˚yÓ˚ çlƒ §ÇˆÏ¢yôl

Ü˛Ó˚ˆÏï˛ •Î˚ ˆ§ §¡õˆÏÜ˛≈ ï˛Ìƒ §Ó˚ÓÓ˚y• Ü˛ˆÏÓ˚–

APA •° xyˆÏÙ!Ó˚Ü˛yl §y•zˆÏÜ˛y°!çÜ˛ƒy° xƒyˆÏ§y!§ˆÏÎ˚¢l– APA !Ólƒy§ ~ÓÇ í˛zk,˛!ï˛ ˜¢°# ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ~Ùl

ˆÓ!¢Ó˚Ë˛yà Ü˛yàç˛õe §yÙy!çÜ˛ !ÓK˛yˆÏl ˆ°áy •Î˚≠ ÙˆÏly!ÓK˛ylñ •z!ï˛•y§ñ Ó˚y‹T…!ÓK˛ylñ xÌ≈l#!ï˛ñ Ë)˛ˆÏày° ~ÓÇ

§Ùyç!ÓK˛yl–

§ÙˆÏÎ˚ §ÙˆÏÎ˚ xyˆÏÙ!Ó˚Ü˛yl §y•zˆÏÜ˛y°!çÜ˛ƒy° xƒyˆÏ§y!§ˆÏÎ˚¢ˆÏlÓ˚ ≤ÃÜ˛y¢ly Ùƒyl%Î˚y° SÈyí˛¸yGñ ~!˛õ~ Ü˛#Ë˛yˆÏÓ xy˛õlyÓ˚

Ü˛yàçˆÏÜ˛ Ê˛Ù≈ƒyê˛ Ü˛Ó˚ˆÏï˛ •Î˚ ~ÓÇ xy˛õlyÓ˚ í˛zï˛=!°ˆÏÜ˛ í˛zk,˛ï˛ Ü˛Ó˚ˆÏï˛ •Î˚ ï˛yÓ˚ ~Ü˛y!ôÜ˛ í˛zòy•Ó˚î §• ï˛yÓ˚ !lçfl∫

GˆÏÎ˚Ó§y•zê˛ ÓçyÎ˚ Ó˚yˆÏá–

APA !lˆÏò≈!¢Ü˛y xl%§yˆÏÓ˚ ̃ ï˛!Ó˚ Ü˛Ó˚y Ü˛yàç=!°ˆÏï˛ §yôyÓ˚îï˛ !l¡¨!°!áï˛ í˛z˛õyòyl=!° xhs˝Ë%˛≈_´ ÌyˆÏÜ˛≠ !¢ˆÏÓ˚ylyÙ

˛õ,¤˛yñ !ÓÙ)ï˛≈ñ Ù)° xÇ¢ñ Ù)° xÇˆÏ¢Ó˚ ÙˆÏôƒ í˛z˛õ!ÓË˛yàñ !¢ˆÏÓ˚ylyÙñ ˆê˛!Ó° ~ÓÇ !ã˛e §•ñ

ˆÓ!§Ü˛ Ê˛Ù≈

~!˛õ~ ˜¢°# !lˆÏò≈¢ Ü˛ˆÏÓ˚ ˆÎ ˆ°áÜ˛ˆÏòÓ˚ lyÙ ˆòGÎ˚y •Î˚ ï˛yˆÏòÓ˚ ˆ¢£Ï lyˆÏÙÓ˚ ˛õˆÏÓ˚ ï˛yˆÏòÓ˚ xyòƒ«˛Ó˚ myÓ˚yó

≤ÃÜ˛y¢ly ÓSÈÓ˚ Ó¶˛l#Ó˚ ÙˆÏôƒ ã˛ˆÏ° ÎyÎ˚ñ ~Ü˛!ê˛ !˛õ!Ó˚Î˚í˛ xl%§Ó˚î Ü˛ˆÏÓ˚– !lÓ¶˛!ê˛Ó˚ !¢ˆÏÓ˚ylyÙ!ê˛ ÓyˆÏÜ˛ƒÓ˚ ˆ«˛ˆÏeñ

ÎyÓ˚ xÌ≈ ÷ô%Ùye ≤ÃÌÙ ¢∑ ~ÓÇ !¢ˆÏÓ˚ylyˆÏÙÓ˚ §!ë˛Ü˛ !ÓˆÏ¢£Ïƒ=!° Óí˛¸ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ˛õÎ≈yÎ˚e´!ÙÜ˛ !¢ˆÏÓ˚ylyÙ!ê˛

!¢ˆÏÓ˚ylyˆÏÙÓ˚ ˆ«˛ˆÏe ã˛y!°ï˛ •Î˚ ~ÓÇ ~Ó˚ ˛õˆÏÓ˚ Ë˛!°í˛zÙ l¡∫Ó˚ ÌyˆÏÜ˛ Îy !¢ˆÏÓ˚ylyˆÏÙÓ˚ §yˆÏÌG !ï˛Î≈Ü˛ Ü˛Ó˚y •Î˚–

xy˛õ!l ˆÎ !lÓ¶˛!ê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏSÈl ï˛yÓ˚ çlƒ Î!ò ~Ü˛!ê˛ DOI ÓÓ˚yj Ü˛Ó˚y •Î˚ñ ï˛y•ˆÏ° !lÓ¶˛!ê˛Ó˚ ˛õ,¤˛y l¡∫ˆÏÓ˚Ó˚

˛õˆÏÓ˚ xy˛õlyÓ˚ ~!ê˛ xhs˝Ë%˛≈_´ Ü˛Ó˚y í˛z!ã˛ï˛– Î!ò ˆÜ˛yl DOI ÓÓ˚yj ly Ü˛Ó˚y •Î˚ ~ÓÇ xy˛õ!l xl°y•zˆÏl §yÙ!Î˚Ü˛#!ê˛

xƒyˆÏ:§ Ü˛ˆÏÓ˚lñ ˆÎ GˆÏÎ˚Ó§y•zê˛ ˆÌˆÏÜ˛ xy˛õ!l §yÙ!Î˚Ü˛# ˛õ%lÓ˚&k˛yÓ˚ Ü˛Ó˚ˆÏSÈl ï˛yÓ˚ URL ÓƒÓ•yÓ˚ Ü˛Ó˚&l–

ˆ°áÜ˛ñ A. A. ̂ °áÜ˛ñ B. B. ~ÓÇ ̂ °áÜ˛ñ C.C. åÓ£Ï≈ä– !lÓˆÏ¶˛Ó˚ !¢ˆÏÓ˚ylyÙ– ̨ õÎ≈yÎ˚e´!ÙˆÏÜ˛Ó˚ !¢ˆÏÓ˚ylyÙñ Ë˛!°í˛zÙ

l¡∫Ó˚ å•z§%ƒ l¡∫Ó˚äñ ˛õ,¤˛y– https://doi.org/xx.xxx/yyyy

Ó•zˆÏÎ˚Ó˚ çlƒ ˆÙÔ!°Ü˛ !Ólƒy§

ˆ°áÜ˛ñ A. A. å≤ÃÜ˛yˆÏ¢Ó˚ ÓSÈÓ˚ä– Ü˛yˆÏçÓ˚ !¢ˆÏÓ˚ylyÙ≠ §yÓê˛y•zˆÏê˛ˆÏ°Ó˚ çlƒG Ü˛ƒy!˛õê˛y° ˆ°ê˛yÓ˚– ≤ÃÜ˛y¢ˆÏÜ˛Ó˚ lyÙ–

DOI åÎ!ò ˛õyGÎ˚y ÎyÎ˚ä
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§¡õy!òï˛ Ó•zñ ˆ°áÜ˛ ˆl•z

§¡õyòÜ˛ñ E. E.  å§¡õyòlyä– å≤ÃÜ˛yˆÏ¢Ó˚ ÓSÈÓ˚ä– Ü˛yˆÏçÓ˚ !¢ˆÏÓ˚ylyÙ≠ §yÓê˛y•zˆÏê˛ˆÏ°Ó˚ çlƒG Ü˛ƒy!˛õê˛y° ˆ°ê˛yÓ˚–

≤ÃÜ˛y¢Ü˛– DOI åÎ!ò ˛õyGÎ˚y ÎyÎ˚ä

~Ü˛çl ˆ°áÜ˛ Óy ˆ°áˆÏÜ˛Ó˚ §yˆÏÌ §¡õy!òï˛ Ó•z

ˆ°áÜ˛ñ A. A. å≤ÃÜ˛yˆÏ¢Ó˚ ÓSÈÓ˚ä– Ü˛yˆÏçÓ˚ !¢ˆÏÓ˚ylyÙ≠ §yÓê˛y•zˆÏê˛ˆÏ°Ó˚ çlƒG Ü˛ƒy!˛õê˛y° ˆ°ê˛yÓ˚ å•zÉ §¡õyòÜ˛ñ

~í˛–ä– ≤ÃÜ˛y¢Ü˛– DOI åÎ!ò ˛õyGÎ˚y ÎyÎ˚ä

~Ü˛!ê˛ xl%Óyò

ˆ°áÜ˛ñ A. A.  å≤ÃÜ˛yˆÏ¢Ó˚ ÓSÈÓ˚ä– Ü˛yˆÏçÓ˚ !¢ˆÏÓ˚ylyÙ≠ §yÓê˛y•zˆÏê˛ˆÏ°Ó˚ çlƒG Ü˛ƒy!˛õê˛y° ˆ°ê˛yÓ˚ å!ê˛É xl%ÓyòÜ˛ñ

ê˛Δy™Éä– ≤ÃÜ˛y¢Ü˛– Ù)° Ü˛yç ≤ÃÜ˛y!¢ï˛ YEARä DOI åÎ!ò ˛õyGÎ˚y ÎyÎ˚ä–

~Ü˛!ê˛ §¡õy!òï˛ Ó•zˆÏÎ˚Ó˚ ≤ÃÓ¶˛ Óy xôƒyÎ˚

ˆ°áÜ˛ñ A. A. ~ÓÇ ˆ°áÜ˛ñ B. B. å≤ÃÜ˛yˆÏ¢Ó˚ ÓSÈÓ˚ä– xôƒyˆÏÎ˚Ó˚ !¢ˆÏÓ˚ylyÙ– E. E. Editor & F. F. Editor

(Eds.)ñ Ü˛yˆÏçÓ˚ !¢ˆÏÓ˚ylyÙ≠ §yÓê˛y•zˆÏê˛ˆÏ°Ó˚ çlƒG Ü˛ƒy!˛õê˛y° ̂ °ê˛yÓ˚ å˛õ,É xôƒyˆÏÎ˚Ó˚ ̨ õ,¤˛yä– ≤ÃÜ˛y¢Ü˛– A. A.åÎ!ò

˛õyGÎ˚y ÎyÎ˚ä

!≤Ãrê˛ çyl≈yˆÏ° !lÓ¶˛

Scruton, R. (1996)– ◊Óî @˝Ã•l– lï%˛l Ùylò[˛ñ 15 (3), 5-13–

•zˆÏ°Ü˛ê˛Δ!lÜ˛ çyl≈yˆÏ° !lÓ¶˛

Baniya, S.& Weech. S. (2019)– ï˛ÌƒyÓ°# ~ÓÇ x!Ë˛K˛ï˛yÓ˚ lÜ˛¢y≠ ̨õ!Ó˚ˆÏ£ÏÓyÈüÈ!¢«˛yÓ˚ §yˆÏÌ §¡±òyÎ˚ÈüÈ!Ë˛!_Ü˛

§Çáƒyàï˛ àˆÏÓ£Ïîy !lˆÏÎ˚ xyˆÏ°yã˛ly Ü˛Ó˚y– ˛õyÓ˚í%˛ çyl≈y° xÊ˛ §y!Ë˛≈§ÈüÈ°y!l≈Ç xƒyu˛ •zrê˛yÓ˚lƒy¢ly° ~lˆÏàçˆÏÙrê˛ñ

6 (1), 11-161 https://doi. org/10, 5703/1288284316979

~Ü˛!ê˛ Ùƒyày!çˆÏl !lÓ¶˛

Peterzell. J. å1990ñ ~!≤Ã°ä– Ü˛álG ly ˆã˛ˆÏÎ˚ ˆò!Ó˚ Ü˛Ó˚y Ë˛y°– §ÙÎ˚ñ 135(17), 20-21–

~Ü˛!ê˛ §ÇÓyò˛õˆÏe ≤ÃÓ¶˛

Schultz. S. å2005ñ !í˛ˆÏ§¡∫Ó˚ä– Ó˚y‹T…#Î˚ ¢!_´ l#!ï˛ ˆçyÓ˚òyÓ˚ Ü˛Ó˚yÓ˚ çlƒ Ü˛° Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ˆò¢ xyçñ 1A, 2A

Ó•z ˛õÎ≈yˆÏ°yã˛ly

Baumeister. R.F.(1993)– xydÈüÈK˛yˆÏlÓ˚ ̂ ˛õÔÓ˚y!îÜ˛ Ü˛y!•l# ≤ÃÜ˛y¢ Ü˛Ó˚y [xyÓ˚É ~É í˛z•zÜ˛°%u˛ ~ÓÇ ~ÙÉ ~Ü˛yˆÏê˛≈Ó˚

òƒ ˆ§°Ê˛ÈüÈˆlyGÎ˚yÓ˚≠ ~ !•ˆÏÓ˚y xyu˛yÓ˚ Ü˛ˆÏrê˛Δy° Ó•z!ê˛Ó˚ ˛õÎ≈yˆÏ°yã˛ly]– §Ù§yÙ!Î˚Ü˛ ÙˆÏly!ÓK˛ylñ 38(5), 466-

467–

~Ù~°~ åMLAä ÙyˆÏl xyô%!lÜ˛ Ë˛y£Ïy §!Ù!ï˛– ˆÓ!¢Ó˚Ë˛yà Ü˛yàç˛õe Îy ~Ù~°~ !Ólƒy§ ~ÓÇ í˛zk,˛!ï˛ ˜¢°#

ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ˆ§=!° Ùyl!ÓˆÏÜ˛ ˆ°áyñ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ Ë˛y£Ïy ~ÓÇ §y!•ˆÏï˛ƒ– 2016 §yˆÏ°ñ ~Ù~°~ •ƒyu˛Ó%Ü˛!ê˛

~Ù~°~ Ê˛Ó˚ÙƒyˆÏê˛ xˆÏlÜ˛ í˛Ü%˛ˆÏÙˆÏrê˛¢l ≤Ã!e´Î˚y §•ç Ü˛Ó˚yÓ˚ ≤ÃˆÏã˛‹TyÎ˚ xy˛õˆÏí˛ê˛ Ü˛Ó˚y •ˆÏÎ˚!SÈ°–

!¢Ü˛yˆÏày Ùƒyl%Î˚y° xÊ˛ fiê˛y•z°ñ !•í˛zÙƒy!l!ê˛Ó˚ !Ü˛S%È ˆ«˛ˆÏeÓ˚ myÓ˚y ˛õSÈ® Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈñ ˆÎÙl •z!ï˛•y§ñ í˛zk,˛ï˛

xy•zˆÏê˛ˆÏÙÓ˚ ˛õˆÏÓ˚ ˛õyˆÏë˛ƒ ~Ü˛!ê˛ í˛zay!˛õï˛ §Çáƒy ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ~ÓÇ ï˛yÓ˚˛õÓ˚ ˛õ,¤˛yÓ˚ ˆ¢ˆÏ£Ï ~Ü˛!ê˛ Ê%˛ê˛ˆÏlyê˛ Óy

≤ÃÓˆÏ¶˛Ó˚ ˆ¢ˆÏ£Ï ~Ü˛!ê˛ ˆ¢£Ï ˆlyê˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚– ~•z ˆlyê˛=!°ˆÏï˛ í˛zï˛‰§ §¡õˆÏÜ˛≈ §¡õ)î≈ @˝Ãsi˛õO# ï˛Ìƒ Ó˚ˆÏÎ˚ˆÏSÈ–

í˛z˛õÓ˚vñ ~Ü˛!ê˛ §¡õ)î≈ @˝Ãsi˛õO# §yôyÓ˚îï˛ Ü˛yàˆÏçÓ˚ ˆ¢ˆÏ£Ï xhs˝Ë%˛≈_´ Ü˛Ó˚y •Î˚–
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10.5  ˛õyòê˛#Ü˛y ~ÓÇ @˝Ãsi˛õ!O

Ê%˛ê˛˘~u˛ ˆlyê˛ !°fiê˛ •° §ÙhflÏ í˛zÍˆÏ§Ó˚ ~Ü˛!ê˛ ï˛y!°Ü˛y Îy xƒy§y•zlˆÏÙˆÏrê˛ í˛zk,˛ï˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ï˛y!°Ü˛y!ê˛ Ó•zñ

çyl≈y°ñ GˆÏÎ˚Ó˛õ,¤˛y ~ÓÇ xlƒylƒ í˛zï˛‰§ ˆòáyˆÏly §Çáƒy§)ã˛Ü˛ e´ˆÏÙ Ó˚ˆÏÎ˚ˆÏSÈ– ≤ÃÜ˛yÓ˚ !l!Ó≈ˆÏ¢ˆÏ£Ï §ÙhflÏ í˛zï˛ ~•z

ï˛y!°Ü˛yÎ˚ Ó˚ˆÏÎ˚ˆÏSÈ– ~Ùl xy•zˆÏê˛Ù ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ Îy xy˛õ!l xy˛õlyÓ˚ Ü˛yˆÏçÓ˚ çlƒ ˛õÓ˚yÙ¢≈ Ü˛ˆÏÓ˚ˆÏSÈlñ !Ü˛v í˛zk,˛ï˛

Ü˛Ó˚y •Î˚!l– ~=!° xy˛õlyÓ˚ xƒy§y•zlˆÏÙˆÏrê˛Ó˚ ˆ¢ˆÏ£Ï ~Ü˛!ê˛ @˝Ãsi˛õ!OˆÏï˛ ï˛y!°Ü˛yË%˛_´ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ~•z

xy•zˆÏê˛Ù=!° ̂ °áˆÏÜ˛Ó˚ myÓ˚y Óî≈yl%e´!ÙÜ˛ e´ˆÏÙ ï˛y!°Ü˛yË%˛_´ Ü˛Ó˚y í˛z!ã˛ï˛ ~ÓÇ xy˛õlyÓ˚ ̨ õyòˆÏò¢˘~u˛ˆÏlyê˛ ï˛y!°Ü˛yÓ˚

xy•zˆÏê˛Ù=!°Ó˚ ÙˆÏï˛y•z §yçyˆÏly í˛z!ã˛ï˛–

˛õyòê˛#Ü˛y ˛õyë˛Ü˛ˆÏÜ˛ x!ï˛!Ó˚_´ ï˛Ìƒ ≤ÃòyˆÏlÓ˚ ~Ü˛!ê˛ xï˛ƒhs˝ Ü˛yÎ≈Ü˛Ó˚ í˛z˛õyÎ˚– §yôyÓ˚îï˛ñ ~!ê˛ xÈüÈ≤ÃˆÏÎ˚yçl#Î˚ ï˛Ìƒ

Îy ˛õ,¤˛yÓ˚ l#ˆÏã˛ fliy˛õl Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ~!ê˛ ˛õyˆÏë˛ƒÓ˚ Ù)° xÇ¢!ê˛ˆÏÜ˛ §Ç!«˛Æ Ó˚yˆÏá– xy˛õlyÓ˚ •Î˚ ~Ü˛!ê˛ ˛õyòê˛#Ü˛y

ï˛y!°Ü˛y ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚ ˆÎáyˆÏl §ÙhflÏ ˆÓ˚Ê˛yˆÏÓ˚™ ≤Ã!ï˛!ê˛ ˛õ,¤˛yÓ˚ l#ˆÏã˛ ÌyˆÏÜ˛ Óy xƒy§y•zlˆÏÙrê˛˘xôƒyˆÏÎ˚Ó˚ ˆ¢ˆÏ£Ï

~Ü˛!ê˛ ~u˛ˆÏlyê˛ ï˛y!°Ü˛y ÌyˆÏÜ˛–

 ï˛y!°Ü˛y!ê˛ §yÇ!áƒÜ˛ e´ˆÏÙ •GÎ˚y í˛z!ã˛ï˛ ~ÓÇ ≤Ã!ï˛!ê˛ §Çáƒy ˆÙˆÏ° ~ÓÇ ˛õyˆÏë˛ƒÓ˚ ~Ü˛!ê˛ˆÏÜ˛ !lˆÏò≈¢ Ü˛ˆÏÓ˚–

 Ó•zñ ̂ ˛õ˛õyÓ˚ çyl≈y° xy!ê˛≈ˆÏÜ˛°ñ •z çyl≈y° xy!ê˛≈ˆÏÜ˛° •zï˛ƒy!ò ~Ü˛!ê˛ !l!ò≈‹T Ê˛Ó˚ÙƒyˆÏê˛ Ó˚yáy •ˆÏÎ˚ˆÏSÈ Îy xÓ¢ƒ•z

xl%§Ó˚î Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

 Ibid. ~Ü˛!ê˛ xy•zˆÏê˛ˆÏÙÓ˚ !Ó¢ò !ÓÓÓ˚î ˛õ)Ó≈Óï˛≈# ˆÓ˚Ê˛yˆÏÓ˚ˆÏ™ §Ó˚y§!Ó˚ xyˆÏà í˛zˆÏÕ‘á Ü˛Ó˚y •ˆÏ° ÓƒÓ•yÓ˚ Ü˛Ó˚y

ˆÎˆÏï˛ ˛õyˆÏÓ˚–

 x˛õÉ Op. Cit. ÓƒÓ•yÓ˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ Îál ~Ü˛!ê˛ xy•zˆÏê˛ˆÏÙÓ˚ !Ó¢ò !ÓÓÓ˚î xyˆÏà í˛zˆÏÕ‘á Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ

!Ü˛v xlƒylƒ ˆÓ˚Ê˛yˆÏÓ˚™ ~Ó˚ ÙˆÏôƒ âˆÏê˛ˆÏSÈ–

 xy˛õ!l Óà≈yÜ˛yÓ˚ Ó¶˛l# Óy §%˛õyÓ˚!fl;˛≤Wz ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–

10.6  ˛õyòê˛#Ü˛y ÓƒÓ•yÓ˚

˛õyòê˛#Ü˛y •° í˛z˛õyòyl fl∫#Ü˛yÓ˚ Ü˛Ó˚yÓ˚ @˝Ã•îˆÏÎyàƒ ˛õk˛!ï˛ Îy xy˛õ!l Îál ~Ü˛!ê˛ Ó˚ã˛lyÎ˚ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚l ï˛ál

xy˛õlyÓ˚ !lçfl∫ lÎ˚– Ù)°ï˛ñ ˛õyòê˛#Ü˛yÎ%_´ í˛z˛õyòyl !ï˛l ≤ÃÜ˛yÓ˚≠

1É xlƒ ˆ°áˆÏÜ˛Ó˚ Ü˛yç ˆÌˆÏÜ˛ §Ó˚y§!Ó˚ í˛zk,˛!ï˛– å~=!° xÓ¢ƒ•z í˛zk,˛!ï˛ !ã˛•´=!°ˆÏï˛ fliy˛õl Ü˛Ó˚y í˛z!ã˛ï˛ä–

2É §Ó˚y§!Ó˚ í˛zk,˛ï˛ lÎ˚ ~Ùl !ÓÓ,!ï˛Ó˚ çlƒ Ü˛ï,˛≈˛õˆÏ«˛Ó˚ í˛zk,˛!ï˛–

3É ~Ü˛!ê˛ ÓƒyáƒyÙ)°Ü˛ ≤ÃÜ,˛!ï˛Ó˚ í˛z˛õyòyl Îy ˛õyˆÏë˛ƒÓ˚ Ù)° xÇˆÏ¢Ó˚ ≤ÃÓyˆÏ•Ó˚ §yˆÏÌ áy˛õ áyÎ˚ ly–

~Ü˛!ê˛ ≤ÃÓˆÏ¶˛Ó˚ ˛õyˆÏë˛ƒñ ˛õyòê˛#Ü˛y Ü˛Ó˚yÓ˚ çlƒ í˛z˛õyòyl=!°ˆÏÜ˛ í˛zk,˛ï˛ Ü˛Ó˚y ¢∑ Óy ôyÓ˚îy=!°Ó˚ §yˆÏÌ §yˆÏÌ•z ~Ü˛!ê˛

í˛z!aï˛ §Çáƒy !òˆÏÎ˚ !ã˛!•´ï˛ Ü˛Ó˚y í˛z!ã˛ï˛–

10.7  @˝Ãsi˛õ!O

@˝Ãsi˛õ!O ~Ü˛!ê˛ ˛õ,ÌÜ˛ ˛õ,¤˛yÎ˚ ÌyÜ˛y í˛z!ã˛ï˛– ~!ê˛ Ü˛yàˆÏçÓ˚ çlƒ àˆÏÓ£ÏîyÎ˚ ÓƒÓ•*ï˛ ≤Ãy§!DÜ˛ í˛zï˛=!° ï˛y!°Ü˛yË%˛_´
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Ü˛Ó˚y í˛z!ã˛ï˛– ~•z ï˛y!°Ü˛y!ê˛ ˆ°áˆÏÜ˛Ó˚ í˛z˛õy!ô myÓ˚y Óî≈yl%e´!ÙÜ˛Ë˛yˆÏÓ §yçyˆÏly í˛z!ã˛ï˛– å˛õyòê˛#Ü˛y ˆÓ˚Ê˛yˆÏÓ˚ˆÏ™Ó˚

!Ó˛õÓ˚#ˆÏï˛ñ í˛z˛õy!ô!ê˛ ≤ÃÌˆÏÙ ˆòáyˆÏly •ˆÏÎ˚ˆÏSÈñ Óy!Ü˛ ï˛Ìƒ ˆÌˆÏÜ˛ ˆ§ê˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ–ä ≤ÃˆÏÎ˚yçl#Î˚ ï˛Ìƒ •°≠ ˆ°áÜ˛ñ

!¢ˆÏÓ˚ylyÙñ ≤ÃÜ˛y¢lyÓ˚ fliylñ ≤ÃÜ˛y¢Ü˛ ~ÓÇ ≤ÃÜ˛yˆÏ¢Ó˚ ï˛y!Ó˚á–

10.8  Ê˛°yÊ˛ˆÏ°Ó˚ !ÓhflÏyÓ˚

àˆÏÓ£Ïîy ≤Ãã˛yÓ˚ñ ≤ÃÜ˛ˆÏ“Ó˚ Ê˛°yÊ˛ˆÏ°Ó˚ !°!áï˛ Óy ˆÙÔ!áÜ˛ í˛z˛õfliy˛õly !•§yˆÏÓñ §yôyÓ˚îï˛ ~Ü˛!ê˛ àˆÏÓ£Ïîy ≤ÃÜ˛ˆÏ“Ó˚

ˆ¢ˆÏ£Ï âˆÏê˛– ≤Ãã˛yÓ˚ Ó°ˆÏï˛ ˆÓyV˛yÎ˚ Ú~Ü˛!ê˛ ˛õ!Ó˚Ü˛!“ï˛ ≤Ã!e´Î˚y ÎyÓ˚ ÙˆÏôƒ °«˛ƒ ˆ◊yï˛yˆÏòÓ˚ !ÓˆÏÓã˛ly Ü˛Ó˚y ~ÓÇ

àˆÏÓ£ÏîyÓ˚ Ê˛°yÊ˛°=!° ≤ÃyÆ Ü˛Ó˚y ~ÓÇ ˆÎáyˆÏl í˛z˛õÎ%_´ñ ˆÎyàyˆÏÎyà Ü˛Ó˚y ~ÓÇ Ó,•_Ó˚ l#!ï˛ ~ÓÇ ˛õ!Ó˚ˆÏ£ÏÓy

ò¢≈Ü˛ˆÏòÓ˚ §yˆÏÌ ˆÎyàyˆÏÎyà Ü˛Ó˚y ~ÓÇ !§k˛yhs˝ ˆlGÎ˚yÓ˚ ˆ«˛ˆÏe àˆÏÓ£Ïîy @˝Ã•îˆÏÜ˛ §•çï˛Ó˚ Ü˛Ó˚ˆÏÓ– ≤Ã!e´Î˚y ~ÓÇ

xl%¢#°lÛ åí˛z•z°§lñ ˆ˛õ!ê˛e%´ñ Ü˛ƒy°lylñ ~ÓÇ lyê˛yˆÏÓ˚Ìñ 2010ñ ˛õ,É 91ä– xlƒ Ü˛ÌyÎ˚ñ àˆÏÓ£ÏîyÓ˚ Ê˛°yÊ˛ˆÏ°Ó˚

≤Ãã˛yˆÏÓ˚Ó˚ ÙˆÏôƒ §ï˛Ü˛≈ ˛õ!Ó˚Ü˛“lyñ !ã˛hs˝yË˛yÓlyñ °«˛ƒ ò¢≈Ü˛ˆÏòÓ˚ !ÓˆÏÓã˛ly ~ÓÇ ˆ§•z ò¢≈Ü˛ˆÏòÓ˚ §yˆÏÌ ˆÎyàyˆÏÎyà

ç!í˛¸ï˛– xy˛õlyÓ˚ àˆÏÓ£Ïîy ̂ ÌˆÏÜ˛ Ê˛°yÊ˛° ̂ °áy ~ÓÇ xlƒˆÏòÓ˚ ̂ ly!ê˛¢ ̂ lGÎ˚y ò%!ê˛ §¡õ)î≈ !Ë˛ß¨ ≤ÃhflÏyÓ– ≤ÃÜ,˛ï˛˛õˆÏ«˛ñ

§yôyÓ˚î !lÎ˚Ù!ê˛ •° ˆÎ xy˛õ!l ï˛yˆÏòÓ˚ §y•yÎƒ ~ÓÇ í˛zÍ§y!•ï˛ ly Ü˛Ó˚y ˛õÎ≈hs˝ ˆ°yˆÏÜ˛Ó˚y ˆáÎ˚y° Ü˛Ó˚ˆÏÓ ly–

xy˛õlyÓ˚ àˆÏÓ£ÏîyÓ˚ Ê˛°yÊ˛ˆÏ°Ó˚ §Ê˛° ≤Ãã˛yˆÏÓ˚Ó˚ çlƒ xy˛õlyˆÏÜ˛ xy˛õlyÓ˚ ˆ◊yï˛y Ü˛yÓ˚yñ xy˛õlyÓ˚ ˆ◊yï˛y ˆÜ˛yÌyÎ˚

~ÓÇ ï˛yˆÏòÓ˚ Ü˛yˆÏSÈ Ü˛#Ë˛yˆÏÓ ˆ˛õÔÑSÈyˆÏÓl ï˛y !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛ •ˆÏÓ– xy˛õlyÓ˚ ˆ◊yï˛y Ü˛yÓ˚y ï˛y !ÓˆÏÓã˛ly Ü˛Ó˚yÓ˚ §ÙÎ˚ñ

xy˛õlyÓ˚ Ü˛yˆÏç ˆÜ˛ xy@˝Ã•# •ˆÏï˛ ˛õyˆÏÓ˚ ˆ§ §¡õˆÏÜ˛≈ !ã˛hs˝y Ü˛Ó˚&l– xy˛õlyÓ˚ ˆ◊yï˛yˆÏòÓ˚ xhs˝Ë%˛≈_´ •ˆÏï˛ ˛õyˆÏÓ˚ ÎyÓ˚y

í˛zÍ§y•# xy@˝Ã• ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ ly !Ü˛v ï˛Ó%G xy˛õlyÓ˚ àˆÏÓ£ÏîyÓ˚ §ˆÏã˛ï˛lï˛y ˆÌˆÏÜ˛ í˛z˛õÜ,˛ï˛ •ˆÏï˛ ˛õyˆÏÓ˚– xy˛õlyÓ˚

àˆÏÓ£ÏîyÎ˚ xÇ¢@˝Ã•îÜ˛yÓ˚#ˆÏòÓ˚ ~ÓÇ ÎyÓ˚y xy˛õlyÓ˚ xÇ¢@˝Ã•îÜ˛yÓ˚#ˆÏòÓ˚ §yˆÏÌ ̃ Ó!¢‹Tƒ=!° Ë˛yà Ü˛ˆÏÓ˚ ï˛yˆÏòÓ˚ xy˛õlyÓ˚

àˆÏÓ£ÏîyÎ˚ xy˛õ!l Îy xy!Ó‹ÒyÓ˚ Ü˛ˆÏÓ˚ˆÏSÈl ï˛yˆÏï˛ !Ü˛S%Èê˛y xy@˝Ã• ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚– xlƒylƒ ˛õ![˛ï˛ ÎyÓ˚y xl%Ó˚*˛õ !Ó£ÏÎ˚

xôƒÎ˚l xy˛õlyÓ˚ Ü˛yˆÏçÓ˚ çlƒ xlƒ §%flõ‹T ò¢≈Ü˛ñ §Ω˛Óï˛ ~Ùl l#!ï˛!lô≈yÓ˚Ü˛ xyˆÏSÈl ÎyˆÏòÓ˚ xy˛õlyÓ˚ Ü˛yˆÏçÓ˚

ˆlyê˛ ˆlGÎ˚y í˛z!ã˛ï˛– xy˛õlyÓ˚ àˆÏÓ£ÏîyÓ˚ !Ó£ÏˆÏÎ˚Ó˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ ~Ü˛!ê˛ ~°yÜ˛yÎ˚ Ü˛yç Ü˛ˆÏÓ˚ ~Ùl §Çfliy=!°

xyˆÏÓ˚Ü˛!ê˛ §Ω˛yÓly– xÓˆÏ¢ˆÏ£Ïñ çl§yôyÓ˚ˆÏîÓ˚ ˆÎˆÏÜ˛yl ~ÓÇ §ÙhflÏ xl%§¶˛yl# ~ÓÇ !lÎ%_´ §ò§ƒ xy˛õlyÓ˚ Ü˛yˆÏçÓ˚

çlƒ §Ω˛yÓƒ ò¢≈Ü˛ˆÏòÓ˚ ≤Ã!ï˛!l!ôc Ü˛ˆÏÓ˚–

10.9  àˆÏÓ£Ïîy !ÓÙ)ï˛≈ ≤Ã›!ï˛

àˆÏÓ£ÏîyÓ˚ Ê˛°yÊ˛°=!°ˆÏÜ˛ ˆÎyàyˆÏÎyà Ü˛Ó˚y àˆÏÓ£Ïîy ≤Ã!e´Î˚yÓ˚ ~Ü˛!ê˛ x˛õ!Ó˚•yÎ≈ ˛õòˆÏ«˛˛õ– í˛z˛õ°ˆÏ«˛ƒñ xy˛õlyˆÏÜ˛

àˆÏÓ£Ïîy˛õˆÏeÓ˚ ~Ü˛!ê˛ §Ç!«˛Æ !ÓÙ)ï˛≈ !°áˆÏï˛ •ˆÏÓ Îy Ë)˛!ÙÜ˛yÓ˚ xyˆÏà– xy˛õ!l Îál ~Ü˛!ê˛ !ÓÙ)ï˛≈ !°áˆÏÓlñ ~•z

!Ó£ÏÎ˚=!°ˆÏï˛ ÙˆÏlyˆÏÎyà !òl≠

 !ÌÙ Óy ˆÜ˛§!ê˛ˆÏÜ˛ ï˛_¥ ~ÓÇ xyˆÏ°yã˛lyÓ˚ Ü˛yë˛yˆÏÙyÓ˚ ÙˆÏôƒ Ó˚yá%l–

 ~Ü˛!ê˛ §%flõ‹T í˛zˆÏj¢ƒ ≤ÃîÎ˚l Ü˛Ó˚&l–

 §Ç!«˛ÆË˛yˆÏÓ àˆÏÓ£ÏîyÓ˚ §ÓˆÏã˛ˆÏÎ˚ í˛zˆÏÕ‘áˆÏÎyàƒ Ê˛°yÊ˛° Óî≈ly Ü˛Ó˚&l–

 ~Ü˛!ê˛ ï˛y!°Ü˛y ˜ï˛!Ó˚ Ü˛Ó˚&l ÎyˆÏï˛ xhs˝ï˛ !ï˛l!ê˛ ≤Ãy§!DÜ˛ Ü˛#GÎ˚yí˛≈ ÌyˆÏÜ˛–
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1É !¢ˆÏÓ˚ylyÙ åˆSÈyê˛ !¢ˆÏÓ˚ylyÙä

!¢ˆÏÓ˚ylyÙ §Ç!«˛Æ !Ü˛v ï˛Ìƒ˛õ)î≈ •GÎ˚y í˛z!ã˛ï˛–

2É !ÓÙ)ï˛≈

≤Ã!ï˛!ê˛ !lÓˆÏ¶˛Ó˚ §yˆÏÌ ~Ü˛!ê˛ !ÓÙ)ï˛≈ xÓ¢ƒ•z ÌyÜ˛ˆÏï˛ •ˆÏÓ– ~!ê˛ Ù)° Ü˛yàˆÏçÓ˚ í˛zˆÏÕ‘áˆÏÎyàƒ xy•zˆÏê˛Ù=!°Ó˚ ~Ü˛!ê˛

§Ç!«˛Æ §yÓ˚yÇ¢ •GÎ˚y í˛z!ã˛ï˛– ~Ü˛!ê˛ !ÓÙ)ï˛≈ §yôyÓ˚îï˛ 200 ¢∑ x!ï˛e´Ù Ü˛Ó˚y í˛z!ã˛ï˛ lÎ˚É ~!ê˛ˆÏï˛ §y!•ˆÏï˛ƒÓ˚

í˛zk,˛!ï˛ Óy ˆê˛!Ó° Óy !ã˛ˆÏeÓ˚ !ÓºÙ ÌyÜ˛y í˛z!ã˛ï˛ lÎ˚– §ÙhflÏ xÈüÈÙylÜ˛ !ã˛•´ ~ÓÇ §Ç!«˛Æ Ó˚*˛õ=!° §ÇK˛y!Î˚ï˛ Ü˛Ó˚y

í˛z!ã˛ï˛– ~!ê˛ í˛z˛õ!¢ˆÏÓ˚ylyÙ xl%§Ó˚î Ü˛ˆÏÓ˚ Ü˛ˆÏë˛yÓ˚Ë˛yˆÏÓ ˆ°áy •ˆÏï˛ ˛õyˆÏÓ˚–

i. xôƒÎ˚ˆÏlÓ˚ í˛zˆÏj¢ƒ≠ §•ç Ü˛ÌyÎ˚ ˛õyë˛Ü˛ˆÏòÓ˚ ~•z xôƒÎ˚ˆÏlÓ˚ í˛zˆÏj¢ƒ §¡õˆÏÜ˛≈ Ó°%l– ˆÜ˛yˆÏly xyˆÏ°yã˛ly lÎ˚ñ

ˆÜ˛yˆÏly à“ lÎ˚ ÷ô%Ùye ~•z àˆÏÓ£ÏîyÓ˚ °«˛ƒ–

ii. ˛õk˛!ï˛≠ lyÙñ Ó ƒyu˛ñ §Ó˚OyˆÏÙÓ˚ ôÓ˚lñ ˛õk˛!ï˛ñ §Ê‰˛ê˛GÎ˚ƒyÓ˚ñ ˛õÎ≈yˆÏ°yã˛ly ~ÓÇ §Ù#«˛y Îy ~•z xôƒÎ˚l!ê˛

Ü˛Ó˚ˆÏï˛ ÓƒÓ•*ï˛ •ˆÏÎ˚ˆÏSÈ ï˛y !òl– ˆÜ˛yˆÏly xyˆÏ°yã˛ly Óy Óƒyáƒy ˆl•z–

iii. ≤Ãôyl Ê˛°yÊ˛°≠ Ü˛ˆÏÎ˚Ü˛!ê˛ ¢ˆÏ∑ ÷ô%Ùye ≤Ãôyl Ê˛°yÊ˛° !°á%l– ˆÜ˛yˆÏly xyˆÏ°yã˛ly Óy Óƒyáƒy ˆl•z–

iv. ~•z xôƒÎ˚ˆÏlÓ˚ ≤ÃˆÏÎ˚yà≠ ˆÎáyˆÏl ~•z xôƒÎ˚l!ê˛ í˛z˛õˆÏÎyà# •ˆÏï˛ ˛õyˆÏÓ˚ñ ~°yÜ˛yÓ˚ lyÙ !òlñ ¢,C°y •zï˛ƒy!ò–

v. ~•z xôƒÎ˚ˆÏlÓ˚ lï%˛lc˘ˆÙÔ!°Ü˛ï˛y≠ ~•z àˆÏÓ£ÏîyÎ˚ lï%˛l Ü˛# Îy ̨ õyë˛Ü˛ˆÏòÓ˚ í˛z˛õÜ˛yÓ˚ Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚ Óy Ü˛#Ë˛yˆÏÓ

~!ê˛ !ÓòƒÙyl K˛ylˆÏÜ˛ x@˝Ã§Ó˚ Ü˛Ó˚ˆÏSÈ Óy ~•z !Ó£ÏˆÏÎ˚ lï%˛l K˛yl ˜ï˛!Ó˚ Ü˛Ó˚ˆÏSÈ

3É Ü˛#GÎ˚yí˛≈

ˆ°áÜ˛ˆÏòÓ˚ myÓ˚y ≤ÃhflÏy!Óï˛ §ÙhflÏ Ü˛#GÎ˚yˆÏí˛≈Ó˚ ï˛y!°Ü˛yñ Ü˛Ùy myÓ˚y !ÓË˛_´– Óí˛¸ ÓyÜ˛ƒyÇ¢ ~!í˛¸ˆÏÎ˚ ã˛°%l–

4É ˛õyë˛ƒ

 Ë)˛!ÙÜ˛y≠ !Ó£ÏÎ˚ñ !Ó£ÏˆÏÎ˚Ó˚ ˛õ!Ó˚!ôñ xy˛õlyÓ˚ Ü˛yàˆÏçÓ˚ °«˛ƒ ~ÓÇ §ÓˆÏ¢ˆÏ£Ï–

 xy˛õlyÓ˚ Ü˛yàˆÏçÓ˚ §Çàë˛l í˛zˆÏÕ‘á Ü˛Ó˚y •Î˚–

 Ù)° ˛õyë˛ƒ≠ xy˛õlyÓ˚ ˜ÓK˛y!lÜ˛ Óyï˛≈yÓ˚ §ÙhflÏ =Ó˚&c˛õ)î≈ í˛z˛õyòyl í˛zˆÏÕ‘á Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

 í˛z˛õ§Ç•yÓ˚≠ Ü˛yàˆÏçÓ˚ §yÓ˚yÇ¢–

Ê˛°yÊ˛° ~ÓÇ xyˆÏ°yã˛ly

~Ü˛!eï˛ Óy xy°yòy Ó˚yáy ˆÎˆÏï˛ ˛õyˆÏÓ˚ ~ÓÇ xyÓ˚G í˛z˛õ!ÓË˛yˆÏà !ÓË˛_´ •ˆÏï˛ ˛õyˆÏÓ˚– ~•z !ÓË˛yˆÏà ≤ÃÎ%!_´àï˛

!ÓÓÓ˚î ÌyÜ˛y í˛z!ã˛ï˛ lÎ˚– §Ç!«˛Æ Ó˚*˛õ ~ÓÇ §Ç!«˛Æ ¢∑=!° §Ç!«˛ÆË˛yˆÏÓ ~ÓÇ ôyÓ˚yÓy!•Ü˛Ë˛yˆÏÓ ÓƒÓ•yÓ˚ Ü˛Ó˚y

í˛z!ã˛ï˛– ˆÎáyˆÏl ï˛yÓ˚y ≤ÃÌÙ ˛õyë˛ƒ ≤Ãò!¢≈ï˛ •ˆÏÓñ ï˛yÓ˚y §ÇK˛y!Î˚ï˛ Ü˛Ó˚y í˛z!ã˛ï˛ó ˆ°áÜ˛ í˛z˛õ§Ç•yÓ˚ xÇˆÏ¢Ó˚ ˛õˆÏÓ˚ Óí˛¸

§ÇáƒÜ˛ §Ç!«˛Æ Ó˚*˛õ ~ÓÇ §Ç!«˛Æ Ó˚*˛õG Óƒyáƒy Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–

Ü˛!¡õí˛zˆÏê˛¢ly° ˛õyê˛≈

ï˛y!_¥Ü˛ Ü˛yàç˛õˆÏeñ ≤ÃÎ%!_´àï˛ !ÓÓÓ˚î ˆÎÙl àîly ˛õk˛!ï˛ñ ~ÓÇ ÙˆÏí˛°=!° ≤ÃˆÏÎ˚yà Ü˛Ó˚y Óy §òƒ !ÓÜ˛!¢ï˛
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ÙˆÏí˛°=!° ~Ü˛!ê˛ í˛z˛õÎ%_´ lyÙÎ%_´ !ÓË˛yˆÏà í˛z˛õfliy˛õl Ü˛Ó˚y í˛z!ã˛ï˛– ˛õyë˛Ü˛ˆÏòÓ˚ àîly ˛õ%lÓ˚&ï˛yòl Ü˛Ó˚ˆÏï˛ §«˛Ù

Ü˛Ó˚yÓ˚ çlƒ ÎˆÏÌ‹T !Ó¢ò ≤Ãòyl Ü˛Ó˚y í˛z!ã˛ï˛–

fl∫#Ü,˛!ï˛

àˆÏÓ£Ïîy xl%òyl §•yÎ˚ï˛y §Çe´yhs˝ ï˛Ìƒ ~ÓÇ §•Ü˛Ù≈#ˆÏòÓ˚ §•yÎ˚ï˛y Óy xl%Ó˚*˛õ ≤Ã¢Ç§yÓ˚ ˆlyê˛=!° ~Ü˛!ê˛ fl∫#Ü,˛!ï˛

!ÓË˛yˆÏà í˛z˛õ!fliï˛ •GÎ˚y í˛z!ã˛ï˛–

10.10 ˆê˛!Ó°

ˆ°áÜ˛ˆÏòÓ˚ ˆÜ˛Ó°Ùye §Ç!«˛Æ í˛z˛õfliy˛õly xç≈ˆÏlÓ˚ çlƒ ˆê˛!Ó° ÓƒÓ•yÓ˚ Ü˛Ó˚y í˛z!ã˛ï˛ñ xÌÓy ˆÎáyˆÏl ï˛Ìƒ

§ˆÏhs˝y£ÏçlÜ˛Ë˛yˆÏÓ xlƒ í˛z˛õyˆÏÎ˚ ˆòGÎ˚y ÎyˆÏÓ ly– ˆê˛!Ó°=!°ˆÏÜ˛ §ÇáƒyÎ%_´ Ü˛Ó˚y í˛z!ã˛ï˛ ~ÓÇ §Çáƒy xl%§yˆÏÓ˚

˛õyˆÏë˛ƒ í˛zˆÏÕ‘á Ü˛Ó˚y í˛z!ã˛ï˛– ≤Ã!ï˛!ê˛ ̂ ê˛!ÓˆÏ° ~Ü˛!ê˛ ÓƒyáƒyÙ)°Ü˛ Ü˛ƒy˛õ¢l ÌyÜ˛y í˛z!ã˛ï˛ Îy Îï˛ê˛y §Ω˛Ó §Ç!«˛Æ •GÎ˚y

í˛z!ã˛ï˛–

10.11 ˛õ!Ó˚§Çáƒyl

ˆ°áÜ˛Ó˚y ï˛yˆÏòÓ˚ ̨ õyë˛ƒ ̂ ÌˆÏÜ˛ ~=!°ˆÏÜ˛ !ã˛!eï˛ Ü˛Ó˚yÓ˚ çlƒ °y•zl í˛yÎ˚y@˝ÃyÙ ~ÓÇ Ê˛ˆÏê˛y@˝ÃyÊ˛ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚l–

˛õ!Ó˚§Çáƒyl ˛õ!Ó˚‹ÒyÓ˚ñ §•ˆÏç ˛õí˛¸y ~ÓÇ Ë˛yˆÏ°y ÙyˆÏlÓ˚ •ˆÏï˛ •ˆÏÓ– fiê˛y•z° ~ÓÇ Ê˛rê˛=!° !lÓˆÏ¶˛Ó˚ Ù)° xÇˆÏ¢Ó˚

§yˆÏÌ !Ù!°ï˛ •GÎ˚y í˛z!ã˛ï˛– x«˛Ó˚ ~ÓÇ ˆÓ˚áy=!° x!Ë˛ß¨ âlˆÏcÓ˚ ~ÓÇ °y•zl=!° x!Ó!FSÈß¨ •GÎ˚y í˛z!ã˛ï˛– x«˛

ˆ°ˆÏÓ° àyì˛¸ Ù%ˆÏá •GÎ˚y í˛z!ã˛ï˛– •zí˛z!lê˛ Ó¶˛l#ˆÏï˛ ˆË˛!Ó˚ˆÏÎ˚ÓˆÏ°Ó˚ ˛õyˆÏ¢ Ó˚yáy í˛z!ã˛ï˛– §ÙhflÏ ˛õ!Ó˚§Çáƒyl ˆê˛:ˆÏê˛

ôyÓ˚yÓy!•Ü˛ e´ˆÏÙ í˛zˆÏÕ‘á Ü˛Ó˚ˆÏï˛ •ˆÏÓ ~ÓÇ §ÇáƒyÎ%_´ •ˆÏï˛ •ˆÏÓ–

10.12  !flÒÙ

~=!° ≤Ã!ï˛!e´Î˚yÓ˚ e´Ù– ï˛yˆÏòÓ˚ !Ó£ÏÎ˚Ó› Óî≈ly Ü˛ˆÏÓ˚ §Ç!«˛Æ !¢ˆÏÓ˚ylyÙ ÌyÜ˛y í˛z!ã˛ï˛– !flÒÙ §Çáƒy Ü˛Ó˚y í˛z!ã˛ï˛–

ˆ°áÜ˛ BMPñ GIFñ JPEG Ê˛Ó˚ÙƒyˆÏê˛Ó˚ Ùï˛ !ÓlƒyˆÏ§ Ê˛y•z° §ÇÎ%_´ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l–

5É ˆÓ˚Ê˛yˆÏÓ˚™ ï˛y!°Ü˛y

~Ü˛!ê˛ §¡õ)î≈ ˆÓ˚Ê˛yˆÏÓ˚™ ˛õyë˛Ü˛ˆÏÜ˛ ≤Ãy§!DÜ˛ !lÓ¶˛!ê˛ á%ÑˆÏç ˆ˛õˆÏï˛ ÎˆÏÌ‹T ï˛Ìƒ !òˆÏï˛ •ˆÏÓ– ~áyˆÏl Óylylñ

Ü˛ƒy!˛õê˛y°y•zˆÏç¢l ~ÓÇ !ÓÓ˚yÙ !ã˛ˆÏ•´Ó˚ ≤Ã!ï˛ !ÓˆÏ¢£Ï ÙˆÏlyˆÏÎyà !òl– ˆÓ˚Ê˛yˆÏÓ˚ˆÏ™Ó˚ §¡õ)î≈ï˛y ˆ°áÜ˛ˆÏòÓ˚ òy!Î˚c–

~Ü˛!ê˛ §¡õ)î≈ ˆÓ˚Ê˛yˆÏÓ˚™ !l¡¨!°!áï˛ xhs˝Ë%˛≈_´ Ü˛Ó˚y í˛z!ã˛ï˛≠

10.13  Ó•z ˛õÎ≈yˆÏ°yã˛ly

~Ü˛!ê˛ Ó•z ˛õÎ≈yˆÏ°yã˛ly Óî≈lyñ !ÓˆÏŸ’£Ïî ~ÓÇ Ù)°ƒyÎ˚l Ü˛ˆÏÓ˚– ˛õÎ≈yˆÏ°yã˛ly!ê˛ ~Ü˛!ê˛ Ùï˛yÙï˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ñ ~!ê˛ Ó•z

ˆÌˆÏÜ˛ ≤ÃÙyî §• §ÙÌ≈l Ü˛ˆÏÓ˚– ~Ü˛!ê˛ Ó•z ˛õÎ≈yˆÏ°yã˛ly ˆ°áy xy˛õlyÓ˚ ˛õí˛¸y Ó•z=!°Ó˚ ≤Ã!ï˛ xy˛õlyÓ˚ ˆÓyV˛y˛õí˛¸y

~ÓÇ ≤Ã¢Ç§y Óyí˛¸yˆÏï˛ §y•yÎƒ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– xy˛õ!l ˆÎ !Ó˚!Ë˛í˛z ˆ°ˆÏál ï˛y xlƒˆÏòÓ˚ Ó•z ˛õí˛¸y Óy ly ˛õí˛¸yÓ˚ !§k˛yhs˝

!lˆÏï˛ §y•yÎƒ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– Î!ò ~!ê˛ ~Ü˛!ê˛ xƒy§y•zlˆÏÙrê˛ •Î˚ñ xÌÓy xy˛õ!l Î!ò §¡±!ï˛ ˛õí˛¸y ~Ü˛!ê˛ Ó•z

§¡õˆÏÜ˛≈ xy˛õlyÓ˚ Ùï˛yÙï˛ ˆ¢Î˚yÓ˚ Ü˛Ó˚yÓ˚ !§k˛yhs˝ ˆllñ ï˛y•ˆÏ° ~•z ˆÜ˛y§≈!ê˛ xy˛õlyˆÏÜ˛ ~Ü˛!ê˛ §•yÎ˚Ü˛ ˛õÎ≈yˆÏ°yã˛ly
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!°áˆÏï˛ ày•zí˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

Ó•z ˛õÎ≈yˆÏ°yã˛ly §yôyÓ˚îï˛ §y¡±!ï˛Ü˛ ˆ°áy Ü˛yç Ù)°ƒyÎ˚lÉ ï˛yÓ˚y ˛õyˆÏë˛ƒÓ˚ Ù)° ˛õˆÏÎ˚rê˛=!°Ó˚ ~Ü˛!ê˛ §Ç!«˛Æ !ÓÓÓ˚î

xÊ˛yÓ˚ Ü˛ˆÏÓ˚ ~ÓÇ ≤ÃyÎ˚¢•z Ü˛yˆÏçÓ˚ ¢!_´ ~ÓÇ ò%Ó≈°ï˛y=!°Ó˚ ~Ü˛!ê˛ §Ç!«˛Æ Ù)°ƒyÎ˚l ≤Ãòyl Ü˛ˆÏÓ˚–

˛õyë˛Ü˛Ó˚y Ü˛álG Ü˛álG Ó•zˆÏÎ˚Ó˚ ≤Ã!ï˛ˆÏÓòˆÏlÓ˚ §yˆÏÌ Ó•z ˛õÎ≈yˆÏ°yã˛ly=!°ˆÏÜ˛ !Óºyhs˝ Ü˛ˆÏÓ˚ñ !Ü˛v ò%!ê˛ x!Ë˛ß¨ lÎ˚–

Ó•zˆÏÎ˚Ó˚ !Ó˚ˆÏ˛õyê˛≈ §yôyÓ˚îï˛ ~Ü˛!ê˛ Ü˛yˆÏçÓ˚ ÙˆÏôƒ !Ü˛ âˆÏê˛ ï˛y Óî≈ly Ü˛ˆÏÓ˚ó ï˛yˆÏòÓ˚ ˆÊ˛yÜ˛y§ ≤Ãôylï˛ ≤Ãôyl ≤’ê˛ñ

ã˛!Ó˚eñ ~ÓÇ˘xÌÓy Ü˛yˆÏçÓ˚ Ù)° ôyÓ˚îyÓ˚ ~Ü˛!ê˛ xƒyÜ˛yí˛zrê˛ ˆòGÎ˚yÓ˚ í˛z˛õÓ˚–

!Ó˛õÓ˚#ˆÏï˛ñ Ó•zˆÏÎ˚Ó˚ ˛õÎ≈yˆÏ°yã˛ly=!° ≤ÃyÎ˚¢•z ~Ü˛!ê˛ Ü˛ˆÏ°ç xƒy§y•zlˆÏÙrê˛ •Î˚ñ ï˛ˆÏÓ ˆ§=!° xˆÏlÜ˛ ˆ˛õ¢yòyÓ˚

Ü˛yˆÏçÓ˚ ÙˆÏôƒG í˛z˛õ!fliï˛ •Î˚≠ Ùƒyày!çlñ §ÇÓyò˛õe ~ÓÇ ~Ü˛yˆÏí˛!ÙÜ˛ çyl≈y°=!°ˆÏï˛– ~=!° §yôyÓ˚îï˛ 500-

750 ¢ˆÏ∑Ó˚ ÙˆÏôƒ ÌyˆÏÜ˛ñ ï˛ˆÏÓ  ò#â≈ Óy ˆSÈyê˛ •ˆÏï˛ ˛õyˆÏÓ˚– ~Ü˛!ê˛ Ó•zˆÏÎ˚Ó˚ ˛õÎ≈yˆÏ°yã˛ly ˛õyë˛Ü˛ˆÏòÓ˚ ~Ü˛!ê˛ Ó•z ˆÜ˛Ùlñ

˛õÎ≈yˆÏ°yã˛lyÜ˛yÓ˚# ~!ê˛ í˛z˛õˆÏË˛yà Ü˛ˆÏÓ˚ˆÏSÈl !Ü˛ly ~ÓÇ Ó•z ˆÜ˛lyÓ˚ !Ó¢ò !ÓÓÓ˚î ˆòÎ˚–

~•z ˆÜ˛yˆÏ§≈Ó˚ í˛zˆÏj¢ƒ •°≠

1É ~Ü˛!ê˛ Ó•z ˛õÎ≈yˆÏ°yã˛lyÓ˚ í˛zˆÏj¢ƒ ~ÓÇ í˛z˛õyòyl Óî≈ly Ü˛Ó˚&l–

2É Ë˛y° Ó•z ˛õÎ≈yˆÏ°yã˛lyÓ˚ í˛zòy•Ó˚î xˆÏß∫£Ïî Ü˛Ó˚&l–

3É Ó•z ˛õí˛¸yÓ˚ §yˆÏÌ §yˆÏÌ xy˛õlyÓ˚ Ùï˛yÙï˛ ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛Ó˚&l–

4É ~Ü˛!ê˛ Ó•z ˛õí˛¸yÓ˚ñ Ù)°ƒyÎ˚l ~ÓÇ ≤Ã!ï˛ˆÏÓòl Ü˛Ó˚yÓ˚ §ÙÎ˚ !ÓˆÏÓã˛ly Ü˛Ó˚yÓ˚ çlƒ ≤ÃŸ¿=!° !ã˛!•´ï˛ Ü˛Ó˚&l–

5É ~Ü˛!ê˛ Ó•z ˛õÎ≈yˆÏ°yã˛lyÎ˚ xhs˝Ë%˛≈_´ Ü˛Ó˚yÓ˚ çlƒ !Ó£ÏÎ˚=!° §%˛õy!Ó˚¢ Ü˛Ó˚&l–

6É xy˛õlyˆÏÜ˛ ~Ü˛!ê˛ Ó•z ˛õÎ≈yˆÏ°yã˛ly §Çà!ë˛ï˛ Ü˛Ó˚ˆÏï˛ ~ÓÇ !°áˆÏï˛ §•yÎ˚ï˛y Ü˛Ó˚&l–

Î!òG ~•z ˆÜ˛y§≈!ê˛ !ÓˆÏ¢£ÏË˛yˆÏÓ Ó•zˆÏÎ˚Ó˚ !Ó˚!Ë˛í˛zˆÏÜ˛ ˆÓyV˛yÎ˚ñ ~Ü˛•z ˛õk˛!ï˛ ≤ÃÓ¶˛ Óy xl%Ó˚*˛õ ≤ÃÜ˛y¢ly ˛õÎ≈yˆÏ°yã˛ly

Ü˛Ó˚yÓ˚ çlƒ xl%§Ó˚î Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

xy˛õ!l ~Ü˛!ê˛ Ó•z ≤Ã!ï˛ˆÏÓòl Óy ~Ü˛!ê˛ Ó•z ˛õÎ≈yˆÏ°yã˛ly !°áˆÏSÈl !Ü˛ly !§k˛yhs˝ !lˆÏÎ˚ ÷Ó˚& Ü˛Ó˚&l– ~Ü˛!ê˛ Ó•zˆÏÎ˚Ó˚

≤Ã!ï˛ˆÏÓòl •° ~Ü˛!ê˛ Ó•zˆÏÎ˚Ó˚ !Ó£ÏÎ˚Ó› !lˆÏÎ˚ xyˆÏ°yã˛ly Ü˛ˆÏÓ˚ ~Ùl ~Ü˛!ê˛ ≤ÃÓ¶˛ñ Îy fl%Ò°=!°ˆÏï˛ !ÓˆÏ¢£Ï Ü˛ˆÏÓ˚

Ùy!Ü˛≈l Î%_´Ó˚yˆÏ‹T… ≤ÃyÌ!ÙÜ˛ !Óòƒy°Î˚ hflÏˆÏÓ˚ !¢«˛yÌ≈#ˆÏòÓ˚ çlƒ çy!Ó˚ Ü˛Ó˚y Üœ˛y§ xƒy§y•zlˆÏÙˆÏrê˛Ó˚ xÇ¢ !•§yˆÏÓ ̂ °áy–

!Ó˛õÓ˚#ˆÏï˛ñ ~Ü˛!ê˛ Ó•z ˛õÎ≈yˆÏ°yã˛ly •° §y!•ï˛ƒ §ÙyˆÏ°yã˛lyÓ˚ ~Ü˛!ê˛ Ó˚*˛õ ˆÎáyˆÏl ~Ü˛!ê˛ Ó•z !Ó£ÏÎ˚Ó›ñ ˜¢°# ~ÓÇ

ˆÎyàƒï˛yÓ˚ !Ë˛!_ˆÏï˛ !ÓˆÏŸ’£Ïî Ü˛Ó˚y •Î˚– ~•z ˆÜ˛y§≈!ê˛ ~Ü˛!ê˛ Ó•z ˛õÎ≈yˆÏ°yã˛ly ˆ°áyÓ˚ í˛z˛õÓ˚ ò,!‹T !lÓk˛ Ü˛ˆÏÓ˚– Ó•z

˛õÎ≈yˆÏ°yã˛ly §yôyÓ˚îï˛ §y¡±!ï˛Ü˛ ˆ°áy Ü˛yç Ù)°ƒyÎ˚l– ï˛yÓ˚y ˛õyˆÏë˛ƒÓ˚ Ù)° ˛õˆÏÎ˚rê˛=!°Ó˚ ~Ü˛!ê˛ §Ç!«˛Æ !ÓÓÓ˚î

xÊ˛yÓ˚ Ü˛ˆÏÓ˚ ~ÓÇ ≤ÃyÎ˚¢•z Ü˛yˆÏçÓ˚ ¢!_´ ~ÓÇ ò%Ó≈°ï˛y=!°Ó˚ ~Ü˛!ê˛ §Ç!«˛Æ Ù)°ƒyÎ˚l ≤Ãòyl Ü˛ˆÏÓ˚–

§yôyÓ˚îË˛yˆÏÓñ ~Ü˛!ê˛ ˛õÎ≈yˆÏ°yã˛ly •° ~Ü˛!ê˛ ˛õyë˛ƒñ âê˛lyñ Ó› Óy âê˛lyÓ˚ ~Ü˛!ê˛ §ÙyˆÏ°yã˛lyÙ)°Ü˛ Ù)°ƒyÎ˚l– ~Ü˛!ê˛

Ó•z ˛õÎ≈yˆÏ°yã˛ly Óî≈ly Ü˛ˆÏÓ˚ñ !ÓˆÏŸ’£Ïî Ü˛ˆÏÓ˚ ~ÓÇ Ù)°ƒyÎ˚l Ü˛ˆÏÓ˚– ˛õÎ≈yˆÏ°yã˛ly!ê˛ ~Ü˛!ê˛ Ùï˛yÙï˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ñ ~!ê˛

Ó•z ˆÌˆÏÜ˛ ≤ÃÙyî §• §ÙÌ≈l Ü˛ˆÏÓ˚– §ˆÏÓy≈˛õ!Ó˚ñ ~Ü˛!ê˛ ˛õÎ≈yˆÏ°yã˛ly Ë˛y£Ïƒ §Ù!ß∫ï˛ ~Ü˛!ê˛ Î%!_´ ˜ï˛!Ó˚ Ü˛ˆÏÓ˚ñ !lSÈÜ˛

~Ü˛!ê˛ §yÓ˚yÇ¢ lÎ˚–
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~Ü˛!ê˛ Ó•z ˛õÎ≈yˆÏ°yã˛ly ≤ÃŸ¿!ê˛ §ˆÏ¡∫yôl Ü˛ˆÏÓ˚≠ ÚÓ•z!ê˛ !Ü˛ ï˛yÓ˚ ≤Ã!ï˛◊&!ï˛ ≤Ãòyl Ü˛ˆÏÓ˚⁄Û ò%!ê˛ Ê˛°fl∫Ó˚*˛õ ≤ÃŸ¿≠ Ú~!ê˛ Ü˛#

≤Ã!ï˛◊&!ï˛ ˆòÎ˚⁄Û ~ÓÇ Ú~!ê˛ !Ü˛ ≤Ãòyl Ü˛ˆÏÓ˚⁄Û ï˛yÓ˚˛õÓ˚ ≤ÃÙyî í˛zk,˛ï˛ Ü˛ˆÏÓ˚ í˛z_Ó˚ ˆòGÎ˚y •Î˚–

˛õòˆÏ«˛˛õ=!° xl%§Ó˚î Ü˛Ó˚ˆÏï˛ •ˆÏÓ ≠

˛õÎ≈yˆÏ°yã˛ly ˆ°áyÓ˚ §ÙÎ˚ñ ≤ÃyÎ˚ ~•z e´ˆÏÙ !l¡¨!°!áï˛ !Ó£ÏÎ˚=!°ˆÏÜ˛ §ˆÏ¡∫yôl Ü˛Ó˚ˆÏï˛ í˛z˛õˆÏÓ˚ §Çà,•#ï˛ ˆlyê˛=!°

ÓƒÓ•yÓ˚ Ü˛Ó˚&l–

1É Ë)˛!ÙÜ˛yÈÈüüüÈ !¢ˆÏÓ˚ylyÙñ ̂ °áÜ˛ñ ≤ÃÜ˛y¢Ü˛ñ ï˛y!Ó˚áñ ̃ òâ≈ƒñ ISBNñ ̂ çlyÓ˚ åˆÎÙl Ü˛Ìy§y!•ï˛ƒñ llÈüÈ!Ê˛Ü˛¢l⁄äñ

ˆ◊yï˛y åˆÎÙl ÓÎ˚§ñ ˛õí˛¸yÓ˚ hflÏÓ˚ñ xy@˝Ã•ñ !ÓˆÏ¢£ÏcÉÉÉä §ly_´ Ü˛Ó˚&l–

2É !Ó£ÏÎ˚Ó›Ó˚ §yÓ˚yÇ¢ÈüüüÈ Ó•z!ê˛Ó˚ §Ç!«˛Æ §yÓ˚yÇ¢ !òl– xy˛õ!l Î!ò ~Ü˛!ê˛ ÓyˆÏÜ˛ƒ Ó•z!ê˛Ó˚ fl∫Ó˚ ~ÓÇ Óyï˛≈y í˛zË˛Î˚•z

çylyˆÏï˛ ˛õyˆÏÓ˚l ï˛ˆÏÓ xy˛õlyÓ˚ ˛õÎ≈yˆÏ°yã˛ly!ê˛ ~Ü˛!ê˛ Ë˛y° ÷Ó˚& •ˆÏÓ– ll!Ê˛Ü˛¢l Ó•zˆÏÎ˚Ó˚ çlƒ Ó•z!ê˛Ó˚

!Ì!§§ !ÓÓ,!ï˛ §ly_´ Óy ≤ÃîÎ˚l Ü˛Ó˚&l– ˆ§•z !Ì!§§!ê˛ˆÏÜ˛ §ÙÌ≈l Ü˛Ó˚yÓ˚ çlƒ ≤Ãò_ §yôyÓ˚î Î%!_´ ~ÓÇ

≤ÃÙyî=!° Óî≈ly Ü˛Ó˚&l– Ü˛Ìy§y!•ˆÏï˛ƒÓ˚ Ó•z=!°Ó˚ çlƒñ ~Ü˛!ê˛ ≤’ê˛ §yÓ˚yÇ¢ñ !ÌÙñ ã˛!Ó˚ˆÏeÓ˚ Óî≈lyñ ˛õê˛Ë)˛!ÙÓ˚

≤Ã§D ~ÓÇ Ü˛#Ë˛yˆÏÓ à“!ê˛ ÓyhflÏÓï˛y Óy xl%Ó˚*˛õ Ó•zˆÏÎ˚Ó˚ §yˆÏÌ !ÙˆÏ° ÎyÎ˚ ï˛y xhs˝Ë%˛≈_´ Ü˛Ó˚&l– ≤’ê˛ flõÎ˚°yÓ˚

~!í˛¸ˆÏÎ˚ ã˛°%l–

3É !ÓˆÏŸ’£Ïî ~ÓÇ Ù)°ƒyÎ˚lÓ•z!ê˛Ó˚ xy˛õlyÓ˚ !Ó£ÏÎ˚àï˛ Ù)°ƒyÎ˚ˆÏl ̂ Ê˛yÜ˛y§ Ü˛Ó˚&l– ~•z ̨ õÎ≈yˆÏ°yã˛lyÓ˚ çlƒ §ÓˆÏã˛ˆÏÎ˚

≤Ãy§!DÜ˛ ~ÓÇ =Ó˚&c˛õ)î≈ ˆ§•z !Ó£ÏÎ˚=!°ˆÏÜ˛ Ü˛Ë˛yÓ˚ Ü˛Ó˚yÓ˚ çlƒ !ÓˆÏŸ’£ÏˆÏîÓ˚ !Ó£ÏÎ˚=!°Ó˚ ï˛y!°Ü˛y !ÓˆÏÓã˛ly

Ü˛Ó˚&l– ~•z ˛õÎ≈yˆÏ°yã˛lyÓ˚ çlƒ §ÓˆÏã˛ˆÏÎ˚ ≤Ãy§!DÜ˛ ~ÓÇ =Ó˚&c˛õ)î≈ ˆ§•z ≤ÃŸ¿=!°Ó˚ í˛z_Ó˚ ~ÓÇ §Ùyôyl Ü˛Ó˚yÓ˚

çlƒ ≤ÃˆÏŸ¿Ó˚ ï˛y!°Ü˛y !ÓˆÏÓã˛ly Ü˛Ó˚&l– ~•z !ÓË˛yˆÏàÓ˚ ̂ Ó!¢Ó˚Ë˛yà xÇˆÏ¢ Ê˛ˆÏÙ≈Ó˚ xl%ˆÏFSÈò ÌyÜ˛ˆÏÓ≠ í˛z˛õ§Ç•yÓ˚ñ

≤ÃÙyîñ ≤ÃÙyîñ ~ÓÇ ≤ÃÙyîñ Óy ≤ÃÙyîñ ≤ÃÙyîñ ≤ÃÙyîñ ~ÓÇ í˛z˛õ§Ç•yÓ˚–

4É í˛z˛õ§Ç•yÓ˚ÈüüüÈ ˛õ)Ó≈Óï˛≈# !ÓˆÏŸ’£ÏˆÏîÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ Ó•z §¡õˆÏÜ˛≈ xy˛õlyÓ˚ Ùï˛yÙï˛ §ÇˆÏ«˛ˆÏ˛õ Ó°%l– ≤ÃˆÏŸ¿Ó˚

í˛z_Ó˚ òyGñ ÚÓ•z!ê˛ !Ü˛ ï˛yÓ˚ ≤Ã!ï˛◊&!ï˛ ≤Ãòyl Ü˛ˆÏÓ˚⁄Û ˆÜ˛yl §Ω˛yÓƒ ˛õyë˛Ü˛ˆÏòÓ˚ Ü˛yˆÏSÈ ~Ü˛!ê˛ flõ‹T §%˛õy!Ó˚¢

Ü˛Ó˚&l–

˛õ%lÓ˚yÎ˚ ˛õí˛Ylñ ≤Ã!ï˛Ê˛!°ï˛ Ü˛Ó˚&lñ ˛õ!Ó˚Ùyç≈l Ü˛Ó˚&l ~ÓÇ §ÇˆÏ¢yôl Ü˛Ó˚&l xy˛õlyÓ˚ ≤ÃÌÙ á§í˛¸y!ê˛ ˛õí˛Yl ~ÓÇ ~Ó˚

≤ÃÓy•ñ §%§Çàï˛ï˛yñ fl∫FSÈï˛y ~ÓÇ §yÙ!@˝ÃÜ˛ ≤ÃË˛yÓ í˛zß¨ï˛ Ü˛Ó˚ˆÏï˛ ~!ê˛ §ÇˆÏ¢yôl Ü˛Ó˚&l– !l!Ÿã˛ï˛ Ü˛Ó˚&l ̂ Î ̨õÎ≈yˆÏ°yã˛ly!ê˛

xy˛õ!l Ü˛# Ó°ˆÏï˛ ã˛yl ï˛y flõ‹T Ü˛ˆÏÓ˚ ˆï˛yˆÏ°–

~Ü˛çl §•Ü˛Ù≈#Ó˚ Ü˛ySÈ ˆÌˆÏÜ˛ Ùhs˝ˆÏÓƒÓ˚ xl%ˆÏÓ˚yô Ü˛Ó˚&l xy˛õlyÓ˚ á§í˛¸y!ê˛ ˛õí˛¸yÓ˚ çlƒ xy˛õ!l !ÓŸªy§ Ü˛ˆÏÓ˚l ~Ùl

Ü˛yí˛zˆÏÜ˛ !çK˛y§y Ü˛Ó˚&l ~ÓÇ Ü˛#Ë˛yˆÏÓ ~!ê˛ í˛zß¨ï˛ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ ï˛yÓ˚ ˛õÓ˚yÙ¢≈ !òl– ˛õÎ≈yˆÏ°yã˛ly í˛zß¨ï˛ Ü˛Ó˚ˆÏï˛

ï˛yˆÏòÓ˚ ≤Ã!ï˛!e´Î˚y ÓƒÓ•yÓ˚ Ü˛Ó˚&l– xy˛õ!l Î!ò ~Ü˛çl SÈye •l ï˛y•ˆÏ° !l!Ÿã˛ï˛ Ü˛Ó˚&l ˆÎ ~•z ôÓ˚ˆÏlÓ˚ §•ˆÏÎy!àï˛y

xy˛õlyÓ˚ fl%ÒˆÏ°Ó˚ ~Ü˛yˆÏí˛!ÙÜ˛ l#!ï˛ myÓ˚y xl%ˆÏÙy!òï˛–

xy˛õ!l !°áˆÏï˛ ≤Ã›ï˛ Îál

Ü˛yˆÏçÓ˚ ~Ü˛!ê˛ §Ç!«˛Æ §yÓ˚yÇ¢ Óy ˛õê˛Ë)˛!Ù !òˆÏÎ˚ ÷Ó˚& Ü˛Ó˚&lñ ï˛ˆÏÓ á%Ó ˆÓ!¢ ò)ˆÏÓ˚ ˆòˆÏÓl ly– xˆÏlÜ˛ !Ó˚!Ë˛í˛z

!lˆÏçˆÏòÓ˚ˆÏÜ˛ ÷ô%Ùye ≤ÃÌÙ Ü˛ˆÏÎ˚Ü˛ê˛y xôƒyˆÏÎ˚Ó˚ ÙˆÏôƒ•z §#ÙyÓk˛ Ó˚yˆÏá Óy ˛õyë˛Ü˛ˆÏÜ˛ Ü˛yˆÏçÓ˚ e´ÙÓô≈Ùyl Ü˛ˆÏÙ≈Ó˚
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!òˆÏÜ˛ !lˆÏÎ˚ ÎyÎ˚– ll!Ê˛Ü˛¢l ˛õyˆÏë˛ƒÓ˚ ˛õÎ≈yˆÏ°yã˛lyÜ˛yÓ˚#Ó˚y á%Ó ˆÓ!¢ !Ó¢ò SÈyí˛¸y•z Ó•z!ê˛Ó˚ Î%!_´Ó˚ ≤ÃyÌ!ÙÜ˛ ôyÓ˚îy

≤Ãòyl Ü˛Ó˚ˆÏÓ–

xy˛õlyÓ˚ ˛õÎ≈yˆÏ°yã˛lyÓ˚ ã)˛í˛¸yhs˝ xÇ¢!ê˛ Ü˛yˆÏçÓ˚ !Ó£ÏˆÏÎ˚ xy˛õlyÓ˚ Ùï˛yÙˆÏï˛Ó˚ !Ó¢ò !ÓÓÓ˚î ˆòˆÏÓ– xy˛õ!l Îál

xy˛õlyÓ˚ ˛õÎ≈yˆÏ°yã˛ly ÷Ó˚& Ü˛Ó˚ˆÏï˛ ≤Ã›ï˛ •lñ !l¡¨!°!áï˛=!° !ÓˆÏÓã˛ly Ü˛Ó˚&l≠

 ~Ü˛!ê˛ ˛õê˛Ë)˛!Ù fliy˛õl Ü˛Ó˚&lñ xy˛õlyÓ˚ ˆ◊yï˛yˆÏòÓ˚ ÙˆÏl Ó˚yá%l≠ ÙˆÏl Ó˚yáˆÏÓl ˆÎ xy˛õlyÓ˚ ˆ◊yï˛yÓ˚y Ü˛yç!ê˛

˛õˆÏí˛¸l!ló ~!ê˛ ÙyÌyÎ˚ ˆÓ˚ˆÏáñ §yÓôyˆÏl ~ÓÇ •zFSÈyÜ,˛ï˛Ë˛yˆÏÓ ã˛!Ó˚e ~ÓÇ l#!ï˛=!° ≤ÃÓï˛≈l Ü˛Ó˚ˆÏï˛ Ë%˛°ˆÏÓl

ly– xy˛õ!l ≤Ãôyl ˛õˆÏÎ˚rê˛ Óy ≤Ãôyl x«˛Ó˚=!°Ó˚ ˆÜ˛yl ôÓ˚ˆÏlÓ˚ §yÓ˚yÇ¢ !òˆÏï˛ ˛õyˆÏÓ˚l Îy xy˛õlyÓ˚ ˛õyë˛Ü˛ˆÏòÓ˚

ï˛yˆÏòÓ˚ xy@˝ÃˆÏ•Ó˚ ˛õ!Ó˚Ùy˛õ Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛Ó˚ˆÏÓ⁄ ˆ°áˆÏÜ˛Ó˚ ˛õyë˛ƒ !Ü˛ ˛õÎ≈yÆË˛yˆÏÓ x!Ë˛ˆÏ≤Ãï˛ ˆ◊yï˛yˆÏòÓ˚

Ü˛yˆÏSÈ ˆ˛õÔÑSÈyÎ˚⁄ !Ü˛S%È ˛õyë˛Ü˛ !Ü˛ •y!Ó˚ˆÏÎ˚ ÎyˆÏÓ Óy ˆ°áy!ê˛ á%Ó §•ˆÏç á%ÑˆÏç ˛õyˆÏÓ⁄

 «%˛o l#!ï˛˘x«˛Ó˚≠ ÷ô%Ùye Ó•zˆÏÎ˚Ó˚ §ÓˆÏã˛ˆÏÎ˚ =Ó˚&c˛õ)î≈ !Ó£ÏÎ˚=!°Ó˚ §yˆÏÌ ̂ ÙyÜ˛y!Ó°y Ü˛Ó˚&l– xy˛õ!l ≤Ã!ï˛!ê˛

ã˛!Ó˚e Óy ôyÓ˚îy Ü˛Ë˛yÓ˚ Ü˛Ó˚ˆÏï˛ §«˛Ù •ˆÏÓ lyÉ xy˛õ!l ˆÜ˛yl l#!ï˛˘x«˛ˆÏÓ˚Ó˚ §yˆÏÌ ~Ü˛Ùï˛ Óy x§¡øï˛⁄ xlƒ

ˆÜ˛yl !Ó£ÏÎ˚ ˆ°áÜ˛ àˆÏÓ£Ïîy Óy !ÓˆÏÓã˛ly Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚⁄

 §Çà!ë˛ï˛ Ü˛Ó˚&l≠ ˛õÎ≈yˆÏ°yã˛lyÓ˚ í˛zˆÏj¢ƒ ˛õyë˛ƒ!ê˛ˆÏÜ˛ §ÙyˆÏ°yã˛lyÙ)°Ü˛Ë˛yˆÏÓ Ù)°ƒyÎ˚l Ü˛Ó˚yñ ÷ô% ˛õyë˛Ü˛ˆÏòÓ˚

~!ê˛ §¡õˆÏÜ˛≈ xÓ!•ï˛ Ü˛Ó˚y lÎ˚– xy˛õlyÓ˚ §yÓ˚yÇ¢ §Ç!«˛Æ ï˛y !l!Ÿã˛ï˛ Ü˛ˆÏÓ˚ xy˛õlyÓ˚ Ù)°ƒyÎ˚ˆÏlÓ˚ çlƒ ≤Ãã%˛Ó˚

çyÎ˚ày ˆSÈˆÏí˛¸ !òl– xy˛õlyÓ˚ §yÓ˚yÇˆÏ¢Ó˚ ï˛Ìƒ ~ÓÇ xy˛õlyÓ˚ Ù)°ƒyÎ˚ˆÏlÓ˚ ÙˆÏôƒ Ü˛# ôÓ˚ˆÏlÓ˚ Ë˛yÓ˚§yÙƒ ÓçyÎ˚

Ó˚yáˆÏï˛ •ˆÏÓ ï˛y !lô≈yÓ˚î Ü˛Ó˚&l– xy˛õ!l Î!ò Üœ˛yˆÏ§Ó˚ çlƒ xy˛õlyÓ˚ ̨ õÎ≈yˆÏ°yã˛ly !°áˆÏSÈlñ xy˛õlyÓ˚ ≤Ã!¢«˛Ü˛ˆÏÜ˛

!çK˛y§y Ü˛Ó˚&l– ≤ÃyÎ˚¢•z xl%˛õyï˛ xˆÏô≈Ü˛ •Î˚–

 xy˛õlyÓ˚ Ù)°ƒyÎ˚l≠ Ó•z §¡õˆÏÜ˛≈ xyˆÏ°yã˛ly Ü˛Ó˚yÓ˚ çlƒ ~Ü˛ Óy Ü˛ˆÏÎ˚Ü˛!ê˛ ˛õˆÏÎ˚rê˛ ˆÓˆÏSÈ !ll– !Ü˛ xy˛õlyÓ˚

çlƒ Ë˛y° Ü˛yç⁄ Ü˛#Ë˛yˆÏÓ ~•z Ü˛yç!ê˛ ~Ü˛•z ˆ°áÜ˛ Óy ~Ü˛•z ôyÓ˚yÓ˚ xlƒylƒ Ó•zˆÏÎ˚Ó˚ xlƒˆÏòÓ˚ §yˆÏÌ ï%˛°ly

Ü˛ˆÏÓ˚⁄ Ó•z!ê˛ ˆÜ˛yl ≤Ãôyl !ÌÙñ ˆÙy!ê˛Ê˛ Óy ¢ï˛≈yÓ°# í˛z˛õfliy˛õl Ü˛ˆÏÓ˚ ~ÓÇ ˆ§=!° Ü˛ï˛ê˛y Ü˛yÎ≈Ü˛Ó˚⁄ Ó•z!ê˛ !Ü˛

xy˛õlyÓ˚ Ü˛yˆÏSÈ xyˆÏÓààï˛ Óy ˆÎÔ!_´Ü˛ í˛z˛õyˆÏÎ˚ xyˆÏÓòl Ü˛ˆÏÓ˚!SÈ°⁄

 ≤ÃÜ˛y¢Ü˛˘Ù)°ƒ≠ ˆÓ!¢Ó˚Ë˛yà Ó•z ˛õÎ≈yˆÏ°yã˛lyÎ˚ !lÓˆÏ¶˛Ó˚ ˆ¢ˆÏ£Ï ≤ÃÜ˛y¢Ü˛ ~ÓÇ Ó•z!ê˛Ó˚ Ù)°ƒ xhs˝Ë%˛≈_´ ÌyˆÏÜ˛–

!Ü˛S%È ˛õÎ≈yˆÏ°yã˛lyÎ˚ ≤ÃÜ˛y!¢ï˛ ÓSÈÓ˚ ~ÓÇ xy•z~§!Ó~lG xhs˝Ë%˛≈_´–

§ÇˆÏ¢yôl Ü˛Ó˚y •ˆÏFSÈ

xy˛õlyÓ˚ ˛õÎ≈yˆÏ°yã˛lyÓ˚ ã)˛í˛¸yhs˝ flõ¢≈ Ü˛Ó˚yÓ˚ §ÙÎ˚ñ §yÓôyˆÏl !l¡¨!°!áï˛=!° Îyã˛y•z Ü˛Ó˚&l≠

 ˆ°áˆÏÜ˛Ó˚ lyÙ å=!°äñ ã˛!Ó˚ˆÏeÓ˚ lyÙñ !ÓˆÏ¢£Ï ˛õò ~ÓÇ ≤ÃÜ˛y¢ˆÏÜ˛Ó˚ Óylyl ò%ÓyÓ˚ ˆã˛Ü˛ Ü˛Ó˚&l–

 xy˛õlyÓ˚ ˆ◊yï˛yˆÏòÓ˚ §%!ÓôyÓ˚ !òÜ˛ ˆÌˆÏÜ˛ ˛õí˛¸yÓ˚ ˆã˛‹Ty Ü˛Ó˚&l– á%Ó ˆÓ!¢˘˛õÎ≈yÆ §yÓ˚§ÇˆÏ«˛˛õ xyˆÏSÈ !Ü˛⁄

˛õyë˛ƒ §¡õˆÏÜ˛≈ xy˛õlyÓ˚ Î%!_´ !Ü˛ xÌ≈˛õ)î≈⁄

 xy˛õlyÓ˚ ˛õí˛¸y ˆÌˆÏÜ˛ §Ó˚y§!Ó˚ í˛zk,˛!ï˛ xhs˝Ë%˛≈_´ Ü˛Ó˚y í˛z!ã˛ï˛⁄ ï˛yÓ˚y !Ü˛ xy˛õlyÓ˚ Î%!_´ §ÙÌ≈l Ü˛Ó˚ˆÏï˛ §y•yÎƒ

Ü˛ˆÏÓ˚⁄ !lË%˛≈°ï˛yÓ˚ çlƒ xy˛õlyÓ˚ í˛zk,˛!ï˛=!° ò%ÓyÓ˚ ˛õÓ˚#«˛y Ü˛Ó˚&l–
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10.14  §yÓ˚yÇ¢≠

≤Ã!ï˛ˆÏÓòl •° àˆÏÓ£ÏîyÙ)°Ü˛ ï˛Ü˛ˆÏÙ≈Ó˚ ~Ü˛!ê˛ !°!˛õÓk˛ Ó˚&˛õ– ≤Ã!ï˛ˆÏÓòl ˛õ!Ó˚Ü˛“ly˘ˆ°áyÓ˚ ˆ«˛ˆÏe xyÙyˆÏòÓ˚ ~Ü˛!ê˛

!l!ò≈‹T xl%§Ó˚î Ü˛Ó˚ˆÏï˛ •Î˚– ˆÎÙl Ë)˛!ÙÜ˛yñ ï˛Ìƒ ≤Ãy!ÆÓ˚ ˛õk˛!ï˛ñ ï˛ÌG !ÓˆÏŸ’£Ïîñ xyˆÏ°yã˛lyñ í˛z˛õ§Ç•yÓ˚ñ §%˛õy!Ó˚¢ñ

§ÇÎ%!_´˘˛õ!Ó˚!¢‹T˘§ÇˆÏÎyçl≠ ~ï˛ Îy•y ÌyÜ˛ˆÏÓ §y«˛yÍÜ˛yˆÏÓ˚Ó˚ ≤Ã!ï˛!°!˛õñ §Ù#«˛yÓ˚ Ê˛°yÊ˛°ñ ~Ü˛!ê˛ ¢∑ˆÏÜ˛y£Ï •zï˛ƒy!ò–

@˝Ãsi˛õÈO# í˛zˆÏÕ‘á Ü˛Ó˚yÓ˚ !Ó!Ë˛ß¨ ˛˛õk˛!ï˛ ˆÎÙl !ÓˆÏ¢£Ïc APA (Style) Ùylò[˛ G MLA (Style) Ùylò[˛– @˝Ãsi

˛õÎ≈yˆÏ°yã˛lyñ ˛õòê˛#Ü˛y ÓƒÓ•yÓ˚ñ !ÓÙ)ï≈˛ Óy §yÓ˚§ÇˆÏ«˛˛õñ í˛zk,˛ï˛ ÓyÜ˛ƒ ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ í˛z˛õyÎ˚ çyl°yÙ–

10.15  xl%¢#°l#

1 àˆÏÓ£Ïîy ≤Ã!ï˛ˆÏÓòl˘!í˛§yˆÏê≈˛¢l⁄ !Ó˚ˆÏ˛õyˆÏê≈˛Ó˚ ˛õ!Ó˚Ü˛“lyÓ˚ Ó˚&˛õˆÏÓ˚áy!ê˛ xyˆÏ°yã˛ly Ü˛Ó˚–

2 @˝Ãsi˛õÈO# í˛zˆÏÕ‘á Ü˛Ó˚yÓ˚ !Ó!Ë˛ß¨ ˛õk˛!ï˛=!° !Ü˛ !Ü˛⁄

3 @˝Ãsi ˛õÎ≈yˆÏ°yã˛ly !Ü˛⁄

4˛ õyòê˛#Ü˛y ÓƒÓ•yÓ˚ !Ü˛Ë˛yˆÏÓ Ü˛Ó˚y •Î˚⁄

5 í˛zk,˛ï˛ ÓyÜ˛ƒ ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ í˛z˛õyÎ˚ !Ü˛⁄

10.20  @˝Ãsi˛õ!OÜ˛y

1É xƒyu˛yÓ˚§lñ ˆçÊ˛– Ú≤Ã!ï˛!òˆÏlÓ˚ §¡õyòly–Û ˆfiê˛l•yí˛z§ñ 2007

2É !ç™yÓ˚ñ í˛z•z!°Î˚yÙ– Úxl Ó˚y•z!ê˛Ç GˆÏÎ˚°–Û •y˛õ≈yÓ˚ñ 2006

3É h t t p s : / / o w l . p u r d u e . e d u / o w l / r e s e a r c h _ a n d _ c i t a t i o n / a p a _ s t y l e /

apa_formatting_And_style_guide/general_format.html

4É Ó%Ì í˛!Óœí˛z!§ñ Ü˛°¡∫ !ç!çñ í˛z•z!°Î˚yÙ§ ˆç~Ù– àˆÏÓ£ÏîyÓ˚ ˜l˛õ%îƒ– !¢Ü˛yˆÏày≠ •zí˛z!lË˛y!§≈!ê˛ xÊ˛ !¢Ü˛yˆÏày

ˆ≤Ã§ó 2009–



NSOU  PGSW - VII 217
~Ü˛Ü˛ È11 Ù%_´ !¢«˛yÙ)°Ü˛ xyôyÓ˚ (Open Educational Re-

source)

àë˛l

11.1 í˛zˆÏj¢ƒ

11.2 ≤ÃhflÏyÓly

11.3 OER ~Ó˚ í˛zòy•Ó˚î

11.4 OER §ÇK˛y

11.5 •zí˛zˆÏlˆÏflÒy

11.6 ˆÜ˛˛õê˛yí˛zl GˆÏ˛õl ~í%˛ˆÏÜ˛¢l !í˛Üœ˛yˆÏÓ˚¢l

11.7 Wikieducator OER •ƒyu˛Ó%Ü˛

11.8 ˆÜ˛l ˆáy°y !¢«˛y §¡õò í˛z˛õÜ˛yÓ˚#⁄

11.9 MOOC !Ü˛⁄

11.10 •z!ï˛•y§ G í˛zß¨Î˚l

11.11 OER ~Ó˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò

11.12 !í˛ˆÏÓ˚Q!Ó˚ñ ≤’ƒyê˛Ê˛Ù≈ ~ÓÇ §Ç@˝Ã•fli°

11.13 OER ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ ã˛ƒyˆÏ°O

11.14 OER ≤Ãã˛yÓ˚Ü˛yÓ˚# ≤Ã!ï˛¤˛yl

11.15 OER ~ÓÇ •zÈüÈ°y!l≈Ç

11.16 OER ~ÓÇ GˆÏ˛õl °y!l≈Ç˘GˆÏ˛õl ~í%˛ˆÏÜ˛¢l

11.17 OER ~ÓÇ §¡õò !Ë˛!_Ü˛ !¢«˛y

11.18 @˝Ãsifl∫c åÜ˛!˛õÓ˚y•zê˛ä

11.19 !e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ °y•zˆÏ§!™Ç !§ˆÏfiê˛Ù

11.20 §yÓ˚yÇ¢

11.21 xl%¢#°l#

11.22 @˝Ãsi˛õO#

11. 1  í˛zˆÏj¢ƒ

~•z ~Ü˛ˆÏÜ˛ xyÙÓ˚y Ù%_´ !¢«˛yÙ)°Ü˛ §¡õò (OER) !Ó£ÏˆÏÎ˚ K˛yl xç≈l Ü˛Ó˚Ó ~ÓÇ !¢«˛yˆÏ«˛ˆÏe ~Ó˚ ≤ÃˆÏÎ˚yà !Ü˛Ë˛yˆÏÓ

Ü˛Ó˚y ÎyÎ˚ ˆ§ !Ó£ÏˆÏÎ˚ xyˆÏ°yÜ˛˛õyï˛ Ü˛Ó˚y •ˆÏÓ–

11.2 ≤ÃhflÏyÓly

OER •° ~Ùl !¢«˛yòylÜ˛yÓ˚# §Çfliyl ÎyÓ˚ ~Ü˛!ê˛ í˛zß√%_´ÈüÈÜ˛!˛õÓ˚y•zê˛ °y•zˆÏ§™ Ó˚ˆÏÎ˚ˆÏSÈ åˆÎÙl !e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™

ˆÌˆÏÜ˛ ~Ü˛!ê˛äñ xÌÓy ˆ§=!° ˛õyÓ!°Ü˛ ˆí˛yˆÏÙˆÏlÓ˚ xÇ¢ ~ÓÇ ˆÜ˛yl Ü˛!˛õÓ˚y•zê˛ ˆl•z– ÓƒÓ•*ï˛ °y•zˆÏ§ˆÏ™Ó˚ í˛z˛õÓ˚

!lË˛≈Ó˚ Ü˛ˆÏÓ˚ñ OER xÓyˆÏô xƒyˆÏ:§ Ü˛Ó˚yñ ÓƒÓ•yÓ˚ Ü˛Ó˚yñ ˛õ%lÓ˚yÎ˚ !Ù!◊ï˛ Ü˛Ó˚yñ í˛zß¨ï˛ Ü˛Ó˚y ~ÓÇ Ë˛yà Ü˛Ó˚y ÎyÎ˚–
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GˆÏ˛õl ~í%˛ˆÏÜ˛¢ly° !Ó˚ˆÏ§y§≈ åG•zxyÓ˚ä •° !¢«˛yòylñ ˆ¢áyÓ˚ ~ÓÇ àˆÏÓ£ÏîyÓ˚ §Çfliyl Îy ï˛yˆÏòÓ˚ flÀ‹TyÓ˚ ≤Ãò_

xl%Ù!ï˛Ó˚ ÙyôƒˆÏÙ xlƒˆÏòÓ˚ ÓƒÓ•yÓ˚ñ !Óï˛Ó˚îñ Ó˚yáy Óy ˛õ!Ó˚Óï˛≈l Ü˛Ó˚ˆÏï˛ ˆòÎ˚–Û

GˆÏ˛õl ~í%˛ˆÏÜ˛¢ly° !Ó˚ˆÏ§y§≈ åOERä •° !¢«˛yòylñ ˆ¢áyÓ˚ ~ÓÇ àˆÏÓ£ÏîyÓ˚ í˛z˛õÜ˛Ó˚î Îy •Î˚ åaä §Ó≈çl#l

ˆí˛yˆÏÙˆÏl xÌÓy åbä ~ÙlË˛yˆÏÓ °y•zˆÏ§™≤ÃyÆ Îy ≤ÃˆÏï˛ƒÜ˛ˆÏÜ˛ 5R Ü˛yÎ≈Ü˛°yˆÏ˛õ !lˆÏÎ˚y!çï˛ Ü˛Ó˚yÓ˚ çlƒ !ÓlyÙ)ˆÏ°ƒ

~ÓÇ !ã˛Ó˚fliyÎ˚# xl%Ù!ï˛ ≤Ãòyl Ü˛ˆÏÓ˚–

 !Ó˚ˆÏ§yˆÏ§≈Ó˚ ~Ü˛!ê˛ Ü˛!˛õ ˜ï˛!Ó˚ Ü˛Ó˚&lñ Ùy!°Ü˛ylyô#l ~ÓÇ !lÎ˚sfî Ü˛Ó˚&l–

 ˛õ%l/ÓƒÓ•yÓ˚ Ü˛Ó˚&l ÈüÈ xy˛õlyÓ˚ Ù)°ñ §ÇˆÏ¢y!ôï˛ñ Óy !Ó˚!Ù:í˛ Ü˛!˛õ §Ó≈çl#lË˛yˆÏÓ ÓƒÓ•yÓ˚ Ü˛Ó˚&l–

 !Ó˚Ë˛y•z§ Ü˛Ó˚&l ÈüÈ xy˛õlyÓ˚ !Ó˚ˆÏ§yˆÏ§≈Ó˚ Ü˛!˛õ §¡õyòly Ü˛Ó˚&lñ Ùylyl§•z Ü˛Ó˚&l ~ÓÇ ˛õ!Ó˚Óï˛≈l Ü˛Ó˚&l–

 !Ó˚!Ù: ÈüÈ lï%˛l !Ü˛S%È ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ xlƒylƒ !ÓòƒÙyl í˛z˛õyòyˆÏlÓ˚ §yˆÏÌ xy˛õlyÓ˚ Ù)° Óy §ÇˆÏ¢y!ôï˛ xl%!°!˛õ

~Ü˛!eï˛ Ü˛Ó˚&l–

 ˛õ%lÓ˚yÎ˚ !Óï˛Ó˚î Ü˛Ó˚&l ÈüÈ xy˛õlyÓ˚ Ù)°ñ §ÇˆÏ¢y!ôï˛ñ Óy !Ó˚!Ù:í˛ xl%!°!˛õ xlƒˆÏòÓ˚ §yˆÏÌ ˆ¢Î˚yÓ˚ Ü˛Ó˚&l

!e´ˆÏÎ˚!ê˛Ë˛ Ü˛ÙˆÏ™ GˆÏ˛õl ~í%˛ˆÏÜ˛¢l ˆ≤Ãy@˝ÃyÙ!ê˛ Ü˛yÓ˚ƒÜ˛Ó˚ !¢«˛yÓ˚ ≤Ã!ï˛Ó¶˛Ü˛ï˛y Ü˛ÙyˆÏï˛ Ü˛yç Ü˛ˆÏÓ˚ñ !¢«˛yñ ≤Ã!¢«˛îñ

xƒyí˛ˆÏË˛yˆÏÜ˛!§ ~ÓÇ í˛zß√%_´ !¢«˛yÓ˚ å!Ó£ÏÎ˚Ó›ñ xl%¢#°l ~ÓÇ l#!ï˛ä §%!Óôy §Ó≈y!ôÜ˛ Ü˛Ó˚yÓ˚ çlƒ í˛zß√%_´ °y•zˆÏ§™

~ÓÇ í˛zß√%_´ l#!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ ÙyôƒˆÏÙ !§!§ !Ù¢ˆÏl §ÙÌ≈l Ü˛ˆÏÓ˚– xyÙyˆÏòÓ˚ Ü˛yç !¢«˛yñ !¢“ ~ÓÇ §Ó˚Ü˛yˆÏÓ˚Ó˚

§Ü˛° hflÏˆÏÓ˚ !Óhfl,Ïï˛–

!e´ˆÏÎ˚!ê˛Ë˛ Ü˛ÙˆÏ™Ó˚ ~Ü˛!ê˛ °«˛ƒ •° ÚÜ˛Ù™ÛÈüÈ~ ˆáy°yá%!° °y•zˆÏ§™≤ÃyÆ §,çl¢#°ï˛yÓ˚ ˛õ!Ó˚Ùyî Ó,!k˛ Ü˛Ó˚y  xy•zl#

ÓƒÓ•yÓ˚ñ Ë˛yà Ü˛ˆÏÓ˚ ˆlGÎ˚yñ ˛õ%l!l≈Ù≈yî ~ÓÇ !Ó˚!Ù: Ü˛Ó˚yÓ˚ çlƒ xÓyˆÏô í˛z˛õ°∏˛ Ü˛yˆÏçÓ˚ xÇ¢– CC °y•zˆÏ§™

ÓƒÓ•yˆÏÓ˚Ó˚ ÙyôƒˆÏÙñ §yÓ˚y !ÓˆÏŸª °«˛ °«˛ Ùyl%£Ï ï˛yˆÏòÓ˚ SÈ!Óñ !Ë˛!í˛Gñ ˆ°áyñ §D#ï˛ ~ÓÇ xlƒylƒ §,çl¢#°

!Ó£ÏÎ˚Ó› çl§yôyÓ˚ˆÏîÓ˚ ˆÎˆÏÜ˛yˆÏly §òˆÏ§ƒÓ˚ ÓƒÓ•yˆÏÓ˚Ó˚ çlƒ í˛z˛õ°∏˛ Ü˛ˆÏÓ˚ˆÏSÈ–

11.3 OER ~Ó˚ í˛zòy•Ó˚î

OER ÈüÈ~Ó˚ ≤ÃÜ˛yˆÏÓ˚Ó˚ ÙˆÏôƒ ˛õyë˛ƒe´Ùñ ˛õyë˛ ˛õ!Ó˚Ü˛“lyñ ˆ¢áyÓ˚ Ù!í˛í˛z°ñ °ƒyÓ ˛õÓ˚#«˛yñ !§Ù%ˆÏ°¢lñ ˆÜ˛y§≈ !Ë˛!í˛Gñ

xyˆÏ°yã˛ly ≤Ã¡õê˛ñ xƒy§y•zlˆÏÙrê˛ñ Ù)°ƒyÎ˚lñ °y•zˆÏÓ !Ó˚ ày•zí˛ ~ÓÇ ˆÜ˛y§≈ !í˛çy•zl ˆê˛ÙˆÏ≤’ê˛ xhs˝Ë%˛≈_´ å!Ü˛v ~Ó˚

ÙˆÏôƒ §#ÙyÓk˛ lÎ˚ä–

GˆÏ˛õl ~í%˛ˆÏÜ˛¢ly° !Ó˚ˆÏ§y§≈ åG•zxyÓ˚ä •° !¢«˛yÓ˚ í˛z˛õÜ˛Ó˚î Îy ˛õ!Ó˚Óï˛≈l ~ÓÇ í˛zß¨ï˛ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ Ü˛yÓ˚î

ï˛yˆÏòÓ˚ !lÙ≈yï˛yÓ˚y xlƒˆÏòÓ˚ ~!ê˛ Ü˛Ó˚yÓ˚ xl%Ù!ï˛ !òˆÏÎ˚ˆÏSÈl– ˆÎ Óƒ!_´ Óy §Çfliy=!° OER ˜ï˛!Ó˚ Ü˛ˆÏÓ˚  ÎyˆÏï˛

í˛z˛õfliy˛õly fl‘y•zí˛ñ ˛õí˛Ü˛yfiê˛ñ !§ˆÏ°!Óñ SÈ!Óñ ˛õyë˛ ˛õ!Ó˚Ü˛“lyñ Ó_,´ï˛y !Ë˛!í˛Gñ Ùyl!ã˛eñ GÎ˚yÜ˛≈¢#ê˛ ~ÓÇ ~Ùl!Ü˛

§¡õ)î≈ ˛õyë˛ƒ˛õ%hflÏÜ˛ÈüÈ~Ó˚ ÙˆÏï˛y í˛z˛õyòyl xhs˝Ë%˛≈_´ ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚  ï˛yˆÏòÓ˚ §yˆÏÌ Î%_´ Ü˛!˛õÓ˚y•zê˛ ˆÌˆÏÜ˛ !Ü˛S%È åÎ!ò §Ó

ly •Î˚ä ÙGÜ%˛Ê˛ Ü˛ˆÏÓ˚– Ü˛yç Ü˛ˆÏÓ˚ñ §yôyÓ˚îï˛ !e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ °y•zˆÏ§ˆÏ™Ó˚ ÙˆÏï˛y xy•z!l §Ó˚OyˆÏÙÓ˚ ÙyôƒˆÏÙñ ÎyˆÏï˛

xlƒÓ˚y xÓyˆÏô xƒyˆÏ:§ñ ˛õ%l/ÓƒÓ•yÓ˚ñ xl%Óyò ~ÓÇ §ÇˆÏ¢yôl Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

11.4 OER §ÇK˛y

í˛z•z!°Î˚yÙ ~ÓÇ ˆÊœ˛yÓ˚y !•í˛zˆÏ°ê˛ Ê˛yí˛zˆÏu˛¢l

GˆÏ˛õl ~í%˛ˆÏÜ˛¢ly° !Ó˚ˆÏ§y§≈=!° •° !¢«˛yòylñ ˆ¢áyÓ˚ ~ÓÇ àˆÏÓ£ÏîyÓ˚ §Çfliyl Îy ˛õyÓ!°Ü˛ ˆí˛yˆÏÙˆÏl ÌyˆÏÜ˛ Óy

~Ü˛!ê˛ Ó%!k˛Ó,!_Ü˛ §¡õ!_ °y•zˆÏ§ˆÏ™Ó˚ xô#ˆÏl ≤ÃÜ˛y¢ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ Îy xlƒˆÏòÓ˚ myÓ˚y ï˛yˆÏòÓ˚ !ÓlyÙ)ˆÏ°ƒ ÓƒÓ•yˆÏÓ˚Ó˚
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~ÓÇ ̨õ%lÓ˚yÎ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ xl%Ù!ï˛ ̂ òÎ˚– OERÈüÈ~Ó˚ ÙˆÏôƒ §¡õ)î≈ ̂ Ü˛y§≈ñ ̂ Ü˛yˆÏ§≈Ó˚ í˛z˛õÜ˛Ó˚îñ Ù!í˛í˛z°ñ ̨õyë˛ƒ˛õ%hflÏÜ˛ñ

!fiê˛Δ!ÙÇ !Ë˛!í˛Gñ ˛õÓ˚#«˛yñ §Ê‰˛ê˛GÎ˚ƒyÓ˚ ~ÓÇ K˛yˆÏlÓ˚ xƒyˆÏ:§ §ÙÌ≈l Ü˛Ó˚yÓ˚ çlƒ ÓƒÓ•*ï˛ xlƒ ˆÜ˛ylG §Ó˚OyÙñ

í˛z˛õÜ˛Ó˚î Óy ˆÜ˛Ô¢° xhs˝Ë%˛≈_´ Ó˚ˆÏÎ˚ˆÏSÈ–

Úí˛zß√%_´ !¢«˛yÛ ¢∑!ê˛ xà!îï˛ !¢«˛yÓ˚ §Çfliylñ !¢«˛yòyˆÏlÓ˚ xl%¢#°l ~ÓÇ !¢«˛y l#!ï˛=!°ˆÏÜ˛ xhs˝Ë%˛≈_´ Ü˛ˆÏÓ˚ Îy

!¢«˛yÌ≈#ˆÏòÓ˚ í˛zFã˛ ÙyˆÏlÓ˚ !¢«˛yàï˛ x!Ë˛K˛ï˛y ≤ÃòyˆÏlÓ˚ çlƒ OERüÈ~Ó˚ lÙl#Î˚ï˛y ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚–

!e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ OER ÈüÈˆÜ˛ !¢«˛yòylñ ˆ¢áyÓ˚ ~ÓÇ àˆÏÓ£ÏîyÓ˚ í˛z˛õÜ˛Ó˚î !•ˆÏ§ˆÏÓ §ÇK˛y!Î˚ï˛ Ü˛ˆÏÓ˚ Îy •Î˚ ˛õyÓ!°Ü˛

ˆí˛yˆÏÙˆÏl ÌyˆÏÜ˛ Óy ~ÙlË˛yˆÏÓ °y•zˆÏ§™ Ü˛Ó˚y •Î˚ Îy ≤ÃˆÏï˛ƒÜ˛ˆÏÜ˛ 5R !e´Î˚yÜ˛°yˆÏ˛õ !lˆÏÎ˚y!çï˛ Ü˛Ó˚yÓ˚ çlƒ !ÓlyÙ)ˆÏ°ƒ

~ÓÇ !ã˛Ó˚fliyÎ˚# xl%Ù!ï˛ ≤Ãòyl Ü˛ˆÏÓ˚ÈüÈ §¡õò ôˆÏÓ˚ Ó˚yáyñ !Ó˚!Ù: Ü˛Ó˚yñ §ÇˆÏ¢yôl Ü˛Ó˚yñ ˛õ%l/ÓƒÓ•yÓ˚ Ü˛Ó˚y ~ÓÇ ˛õ%l/

Órê˛l Ü˛Ó˚yÛ–

OECD åxà≈yly•zˆÏç¢l Ê˛Ó˚ •zˆÏÜ˛yl!ÙÜ˛ ˆÜ˛yÈüÈx˛õyˆÏÓ˚¢l xƒyu˛ ˆí˛ˆÏË˛°˛õˆÏÙrê˛ä

Ú!¢«˛Ü˛ñ SÈye ~ÓÇ fl∫ÈüÈ!¢«˛Ü˛ˆÏòÓ˚ !¢«˛yñ ˆ¢áyÓ˚ ~ÓÇ àˆÏÓ£ÏîyÓ˚ çlƒ ÓƒÓ•yÓ˚ ~ÓÇ ˛õ%l/ÓƒÓ•yˆÏÓ˚Ó˚ çlƒ xÓyˆÏô

~ÓÇ ˆáy°yˆÏÙ°yË˛yˆÏÓ !í˛!çê˛y•zçí˛ í˛z˛õÜ˛Ó˚î ˆòGÎ˚y •Î˚– OERüÈ~Ó˚ ÙˆÏôƒ Ó˚ˆÏÎ˚ˆÏSÈ ˆ¢áyÓ˚ !Ó£ÏÎ˚Ó›ñ !Ó£ÏÎ˚Ó›

!ÓÜ˛y¢ñ ÓƒÓ•yÓ˚ ~ÓÇ !Óï˛Ó˚ˆÏîÓ˚ çlƒ §Ê˛‰ê˛GÎ˚ƒyÓ˚ §Ó˚OyÙ ~ÓÇ ˆáy°yÓ˚ ÙˆÏï˛y ÓyhflÏÓyÎ˚l §Çfliyl °y•zˆÏ§™–Û

11.5  •zí˛zˆÏlˆÏflÒy

ÚˆÎˆÏÜ˛yˆÏly ÙyôƒˆÏÙÓ˚ !¢«˛yòylñ ˆ¢áyÓ˚ ~ÓÇ àˆÏÓ£ÏîyÓ˚ í˛z˛õÜ˛Ó˚îñ §Çáƒyàï˛ Óy xlƒÌyÎ˚ñ Îy ˛õyÓ!°Ü˛ ˆí˛yˆÏÙˆÏl

ÌyˆÏÜ˛ Óy ~Ü˛!ê˛ í˛zß√%_´ °y•zˆÏ§ˆÏ™Ó˚ xô#ˆÏl ≤ÃÜ˛y¢ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ Îy ˆÜ˛yl Óy §#!Ùï˛ §#ÙyÓk˛ï˛y SÈyí˛¸y•z xlƒˆÏòÓ˚

myÓ˚y !Óly áÓ˚ˆÏã˛ xƒyˆÏ:§ñ ÓƒÓ•yÓ˚ñ x!Ë˛ˆÏÎyçl ~ÓÇ ˛õ%lÓ≈rê˛ˆÏlÓ˚ xl%Ù!ï˛ ˆòÎ˚–Û

11.6  ˆÜ˛˛õê˛yí˛zl GˆÏ˛õl ~í%˛ˆÏÜ˛¢l !í˛Üœ˛yˆÏÓ˚¢l

Úí˛zß√%_´ !¢«˛yàï˛ §Çfliyl=!° í˛zß√%_´ °y•zˆÏ§™=!°Ó˚ ÙyôƒˆÏÙ xÓyˆÏô Ë˛yà Ü˛Ó˚y í˛z!ã˛ï˛ Îy ˆÎ ˆÜ˛í˛z ÓƒÓ•yÓ˚ñ

˛õ%l!Ó≈ˆÏÓã˛lyñ xl%Óyòñ í˛zß¨!ï˛ ~ÓÇ Ë˛yà Ü˛ˆÏÓ˚ ˆlGÎ˚yÓ˚ §%!Óôy ˆòÎ˚– §¡õò=!° ~Ùl Ê˛Ù≈ƒyˆÏê˛ ≤ÃÜ˛y¢ Ü˛Ó˚y í˛z!ã˛ï˛

Îy ÓƒÓ•yÓ˚ ~ÓÇ §¡õyòly í˛zË˛ˆÏÎ˚Ó˚•z §%!Óôy Ü˛ˆÏÓ˚ ~ÓÇ Îy ≤ÃÎ%!_´àï˛ ≤’ƒyê˛Ê˛ˆÏÙ≈Ó˚ ˜Ó!ã˛eƒˆÏÜ˛ !Ùê˛Ùyê˛ Ü˛ˆÏÓ˚– Îál•z

§Ω˛Óñ ˆ§=!° ~Ùl Ê˛Ù≈ƒyˆÏê˛G ˛õyGÎ˚y í˛z!ã˛ï˛ Îy ≤Ã!ï˛Ó¶˛# Óƒ!_´ˆÏòÓ˚ Ü˛yˆÏSÈ xƒyˆÏ:§ˆÏÎyàƒ ~ÓÇ ÎyÓ˚y ~álG

•zrê˛yÓ˚ˆÏlˆÏê˛ xƒyˆÏ:§ ˆl•z–Û

11.7  Wikieducator OER •ƒyu˛Ó%Ü˛

ÚGˆÏ˛õl ~í%˛ˆÏÜ˛¢ly° !Ó˚ˆÏ§y§≈ å=!°äÛ åOERä ¢∑!ê˛ !¢«˛yàï˛ §¡õò å˛õyë˛ ̨õ!Ó˚Ü˛“lyñ Ü%˛•zçñ !§ˆÏ°!Óñ !lˆÏò≈¢Ù)°Ü˛

Ù!í˛í˛z°ñ !§Ù%ˆÏ°¢lñ •zï˛ƒy!òä ̂ ÓyV˛yÎ˚ Îy ÓƒÓ•yÓ˚ñ ̨õ%l/ÓƒÓ•yÓ˚ñ x!Ë˛ˆÏÎyçl ~ÓÇ Ë˛yà Ü˛Ó˚yÓ˚ çlƒ xÓyˆÏô í˛z˛õ°∏˛–Û

11.8  ˆÜ˛l ˆáy°y !¢«˛y §¡õò í˛z˛õÜ˛yÓ˚#⁄

!¢«˛yàï˛ í˛z˛õÜ˛Ó˚ˆÏîÓ˚ çlƒ í˛zß√%_´ °y•zˆÏ§™ ≤ÃˆÏÎ˚yà Ü˛Ó˚y !¢«˛y!ÓòˆÏòÓ˚ ï˛yˆÏòÓ˚ SÈyeˆÏòÓ˚ çlƒ !ÓˆÏ¢£ÏË˛yˆÏÓ xy°yòy

Ü˛Ó˚y í˛z˛õÜ˛Ó˚î !lÙ≈yˆÏîÓ˚ §ÙÎ˚ §•ˆÏÎy!àï˛y Ü˛Ó˚yÓ˚ xl%Ù!ï˛ ˆòÎ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ ~Ü˛çl à!îˆÏï˛Ó˚ !¢«˛Ü˛ ï˛yÓ˚
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SÈyeˆÏòÓ˚ çlƒ ˆáy°yÈüÈ°y•zˆÏ§™Î%_´ ¢∑ §Ù§ƒy=!° xç≈l Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚lñ ï˛ˆÏÓ xyÓ˚G ˆË˛Ôà!°Ü˛Ë˛yˆÏÓ !l!ò≈‹T Óy

çl§Çáƒyàï˛Ë˛yˆÏÓ ≤Ãy§!DÜ˛ Ë˛y£Ïy xhs˝Ë%˛≈_´ Ü˛Ó˚yÓ˚ çlƒ xl%¢#°l=!° ˛õ%lÓ˚yÎ˚ !°áˆÏï˛ ˛õyˆÏÓ˚l– ˛õ!Ó˚ÓˆÏï˛≈ñ !ï˛!l

ï˛yÓ˚ ˛õ!Ó˚Ó!ï˛≈ï˛ §Ù§ƒy=!° xlƒˆÏòÓ˚ §yˆÏÌ ˆ¢Î˚yÓ˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l ÎyÓ˚y ˆ§=!° ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ã˛yl–

~Ü˛•z §ÙˆÏÎ˚ñ OERüÈ~ §•ˆÏÎy!àï˛y Ü˛Ó˚y !¢«˛Ü˛ˆÏòÓ˚ ï˛yˆÏòÓ˚ í˛z˛õÜ˛Ó˚î=!°Ó˚ ÙˆÏôƒ §yÙO§ƒï˛y !l!Ÿã˛ï˛ Ü˛Ó˚yÓ˚

§ÙÎ˚ ~Ü˛§ˆÏD Ü˛yç Ü˛Ó˚yÓ˚ xl%Ù!ï˛ ˆòÎ˚– í˛zòy•Ó˚îfl∫Ó˚*˛õñ Ùy!Ü˛≈l Î%_´Ó˚yˆÏ‹T…Ó˚ ˛õyÓ!°Ü˛ fl%ÒˆÏ°Ó˚ !¢«˛Ü˛Ó˚y §yôyÓ˚î

ˆÜ˛yÓ˚ ̂ fiê˛ê˛ fiê˛ƒyu˛yˆÏí˛≈Ó˚ ÙˆÏï˛y §Ó˚Ü˛yÓ˚ÈüÈ!lˆÏò≈!¢ï˛ !¢«˛yàï˛ Ùyl=!° ̂ ÙˆÏl ã˛°yÓ˚ çlƒ ï˛yˆÏòÓ˚ ̃ ï˛!Ó˚ Ü˛Ó˚y §Çfliyl=!°

Ë˛yà Ü˛ˆÏÓ˚ !lˆÏï˛ ã˛y•zˆÏï˛ ˛õyˆÏÓ˚l–

!Ü˛S%È !¢«˛y!Óò ̨ õÓ˚yÙ¢≈ ̂ òl ̂ Î OER =!° ≤ÃyÌ!ÙÜ˛ ~ÓÇ Ùyôƒ!ÙÜ˛ í˛zË˛Î˚ !¢«˛y≤Ã!ï˛¤˛yˆÏl ̨ õyë˛ƒe´Ù §yÙ@˝Ã# í˛zï˛yòl

~ÓÇ !Óï˛Ó˚ˆÏîÓ˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ áÓ˚ã˛ Ü˛ÙyˆÏï˛ §y•yÎƒ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– !¢«˛Ü˛Ó˚y ï˛yˆÏòÓ˚ ˆ◊î#Ü˛ˆÏ«˛ ÓƒÓ•yˆÏÓ˚Ó˚ çlƒ

ÈüÈ ≤ÃyÎ˚¢•z Ü˛Ù áÓ˚ˆÏã˛ ÈüÈ ~•z í˛z˛õÜ˛Ó˚î=!° í˛yí˛zlˆÏ°yí˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚lñ ï˛ˆÏÓ ï˛yÓ˚y ~•z í˛z˛õÜ˛Ó˚î=!° xy˛õˆÏí˛ê˛

Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚l ~ÓÇ xlƒylƒˆÏòÓ˚ §yˆÏÌ ï˛yˆÏòÓ˚ xÓòyl=!° Ë˛yà Ü˛ˆÏÓ˚ !lˆÏï˛ ˛õyˆÏÓ˚lñ !Ó£ÏÎ˚Ó› §ÙÎ˚Ùï˛ ˆÓ˚ˆÏáñ

≤Ãy§!DÜ˛ñ ~ÓÇ §!ë˛Ü˛– ~•zË˛y Ï̂Óñ ̨õyë˛ƒ˛õ%hflÏÜ˛ §Çfliy=!° ï˛y Ï̂òÓ˚ å˙!ï˛•ƒàï˛Ë˛y Ï̂Ó Ü˛!˛õÓ˚y•zê˛Î%_´ä !¢«˛yÓ˚ í z̨̨ õÜ˛Ó˚î=!°Ó˚

§¡õ)î≈ lï%˛l §ÇflÒÓ˚î çy!Ó˚ Ü˛Ó˚yÓ˚ çlƒ ï˛yˆÏòÓ˚ xˆÏ˛õ«˛y Ü˛Ó˚ˆÏï˛ •ˆÏÓ ly–

ˆ◊î#Ü˛ˆÏ«˛ ï˛yÓ˚y ˆÎ !¢«˛y @˝Ã•î Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ ï˛yÓ˚ ˛õ!Ó˚˛õ)Ó˚Ü˛ Ü˛Ó˚yÓ˚ çlƒ Îál ï˛yÓ˚y ~•z í˛z˛õÜ˛Ó˚î=!° xƒyˆÏ:§

Ü˛ˆÏÓ˚ ï˛ál !¢«˛yÌ≈#Ó˚y ̂ áy°y !¢«˛yàï˛ §Çfliyl ̂ ÌˆÏÜ˛G í˛z˛õÜ,˛ï˛ •Î˚– !Ü˛S%È !¢«˛yÌ≈#Ó˚ í˛zFã˛ÈüÈÙyˆÏlÓ˚ !¢«˛yÓ˚ xƒyˆÏ:§

ˆl•zñ !Ü˛v OER ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ Ê˛ˆÏ° ï˛yÓ˚y ï˛yˆÏòÓ˚ K˛yl ~ÓÇ ò«˛ï˛y xç≈l Ü˛Ó˚ˆÏï˛ Óyôy ̂ òÎ˚ ï˛y §ˆÏ_¥G fl∫yô#lË˛yˆÏÓ

ï˛yˆÏòÓ˚ K˛yl Ó,!k˛ Ü˛Ó˚yÓ˚ §%ˆÏÎyà ˆòÎ˚–

OER ÓƒÓ•yÓ˚ Ü˛Ó˚y !¢«˛yÌ≈#ˆÏòÓ˚ çlƒ ≤Ãã%˛Ó˚ áÓ˚ã˛ §y◊ˆÏÎ˚Ó˚ ˛õy¢y˛õy!¢ !¢«˛yÌ≈#ˆÏòÓ˚ §yÊ˛°ƒ ~ÓÇ §Ùy!ÆÓ˚ •yÓ˚ˆÏÜ˛

≤ÃË˛y!Óï˛ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– ˛õyë˛ƒ˛õ%hflÏˆÏÜ˛Ó˚ áÓ˚ã˛ !¢«˛yÌ≈#ˆÏòÓ˚ í˛z˛õÓ˚ ~Ü˛!ê˛ !Ó¢y° xy!Ì≈Ü˛ ˆÓyV˛y •ˆÏï˛ ˛õyˆÏÓ˚ñ Îy

÷ô%Ùye SÈyeˆÏòÓ˚ §yÊ˛°ƒˆÏÜ˛ ≤ÃË˛y!Óï˛ Ü˛ˆÏÓ˚ lyñ !Ü˛v ˆ§•z áÓ˚ˆÏã˛Ó˚ Ü˛yÓ˚ˆÏî ≤Ã!ï˛ ê˛yˆÏÙ≈ Ü˛Ù Üœ˛y§ !lˆÏFSÈl ~Ùl

SÈyeˆÏòÓ˚ çlƒ fl¨yï˛Ü˛ !Ó°!¡∫ï˛ •ˆÏï˛ ˛õyˆÏÓ˚ñ §ÙˆÏÎ˚Ó˚ §yˆÏÌ §yˆÏÌ !¢«˛yÌ≈#ˆÏòÓ˚ xy!Ì≈Ü˛ áÓ˚ã˛ xyÓ˚G Óy!í˛¸ˆÏÎ˚ ˆòÎ˚–

OER ≤ÃÌÙ !òˆÏl•z !¢«˛yÌ≈#ˆÏòÓ˚ !ÓlyÙ)ˆÏ°ƒ ˆÜ˛yˆÏ§≈Ó˚ í˛z˛õÜ˛Ó˚ˆÏî xƒyˆÏ:§ ≤Ãòyl Ü˛ˆÏÓ˚ ~ÓÇ GˆÏ˛õl ~í%˛ˆÏÜ˛¢l @˝Ã&˛õ

myÓ˚y ˛õÎ≈yˆÏ°yã˛ly Ü˛Ó˚y àˆÏÓ£Ïîy ˆòáyÎ˚ ˆÎ ˆÓ!¢Ó˚Ë˛yà !¢«˛yÌ≈#Ó˚y ˙!ï˛•ƒàï˛ ˛õyë˛ƒÓ•z ÓƒÓ•yÓ˚Ü˛yÓ˚# !¢«˛yÌ≈#ˆÏòÓ˚

ï%˛°lyÎ˚ OER ˆÜ˛yˆÏ§≈Ó˚ í˛z˛õÜ˛Ó˚î ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ Ë˛yˆÏ°y Óy Ë˛yˆÏ°y ˛õyÓ˚Ê˛Ù≈ Ü˛ˆÏÓ˚–

GˆÏ˛õl ~í%˛ˆÏÜ˛¢ly° !Ó˚ˆÏ§y§≈ !¢«˛yÌ≈#ˆÏòÓ˚ˆÏÜ˛ ˆÜ˛y§≈ ÷Ó˚& •GÎ˚yÓ˚ §yˆÏÌ §yˆÏÌ ˆ¢áyÓ˚ í˛z˛õÜ˛Ó˚î ˆ˛õˆÏï˛ ˆòÎ˚ñ ÎyˆÏï˛

ï˛yÓ˚y ï˛yˆÏòÓ˚ ˆ¢áyÓ˚ §ÙÌ≈ˆÏl ï˛yˆÏòÓ˚ §Ó≈y!ôÜ˛ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚– ï˛yˆÏòÓ˚ xyÓ˚ xy!Ì≈Ü˛ §y•yÎƒ !Óï˛Ó˚î Óy

xl°y•zl xí˛≈yÓ˚ ˆÌˆÏÜ˛ !Ó°!¡∫ï˛ ã˛y°yˆÏlÓ˚ çlƒ xˆÏ˛õ«˛y Ü˛Ó˚ˆÏï˛ •ˆÏÓ ly–

í˛zß√%_´ !¢«˛yàï˛ §Çfliyl=!° §ÓˆÏã˛ˆÏÎ˚ í˛z˛õˆÏÎyà# •Î˚ Îál !¢«˛y!ÓòÓ˚y ˆ§=!°ˆÏÜ˛ í˛zß√%_´ !ÓlƒyˆÏ§ !Óï˛Ó˚î Ü˛ˆÏÓ˚lñ

ï˛y•z !¢«˛Ü˛ ~ÓÇ !¢«˛yÌ≈#Ó˚y ï˛yˆÏòÓ˚ fl%Ò°=!° ˆÎ !ÓˆÏ¢£Ï ≤ÃÎ%!_´àï˛ ≤’ƒyê˛Ê˛Ù≈=!° @˝Ã•î Ü˛ˆÏÓ˚ˆÏSÈ ï˛y !l!Ó≈ˆÏ¢ˆÏ£Ï

ˆ§•z §Çfliyl=!° ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ̨õyˆÏÓ˚– OER Ü˛ÙˆÏ™Ó˚ ÙˆÏï˛y ≤ÃÜ˛“=!° í˛zFã˛ÈüÈÙyˆÏlÓ˚ í˛zß√%_´ !¢«˛yàï˛ §Çfliyl=!°Ó˚

çlƒ Ë˛yu˛yÓ˚ !•§yˆÏÓ Ü˛yç Ü˛ˆÏÓ˚–

11.9  MOOC !Ü˛⁄

Ùƒy!§Ë˛ GˆÏ˛õl xl°y•zl ˆÜ˛y§≈ åMOOCsä •° xl°y•zl ˆÜ˛y§≈ Îy Ü˛!¡õí˛zê˛yÓ˚ ~ÓÇ •zrê˛yÓ˚ˆÏlê˛ xƒyˆÏ:ˆÏ§Ó˚

§yˆÏÌ ˆÎ ˆÜ˛í˛z xƒyˆÏ:§ˆÏÎyàƒ– ˆ°yˆÏÜ˛Ó˚y ~•z ˆÜ˛y§≈=!°ˆÏÜ˛ ÚÓƒy˛õÜ˛Û ÓˆÏ° Ü˛yÓ˚î ï˛yˆÏòÓ˚ ï˛y!°Ü˛yË%˛!_´ ˙!ï˛•ƒàï˛
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!¢«˛y ≤Ã!ï˛¤˛yˆÏlÓ˚ xl%Ù!ï˛Ó˚ ˆã˛ˆÏÎ˚ ˆÓ!¢ SÈyeˆÏòÓ˚ çlƒ í˛zß√%_´ ÈüÈ ÎyÓ˚ xÌ≈ •° ¢ï˛ ¢ï˛ å~Ùl!Ü˛ •yçyÓ˚ •yçyÓ˚ä

!¢«˛yÌ≈# ~Ü˛!ê˛ !l!ò≈‹T MOOCÈüÈˆï˛ xÇ¢@˝Ã•î Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚– xyçñ xˆÏlÜ˛ Ü˛ˆÏ°ç ~ÓÇ !ÓŸª!Óòƒy°Î˚ MOOCÈüÈ~Ó˚

ÙyôƒˆÏÙ í˛zFã˛ÈüÈÙyˆÏlÓ˚ !¢«˛y ≤ÃòyˆÏlÓ˚ çlƒ ≤Ã!ï˛◊&!ï˛Ók˛ §Çfliy=!°ˆÏï˛ ˆÎyàòyl Ü˛ˆÏÓ˚ˆÏSÈ–

~Ü˛!ê˛ í˛zòy•Ó˚î •° EDXñ ~Ü˛!ê˛ x°yË˛çlÜ˛ !¢«˛y xÇ¢#òy!Ó˚c Îy 2012 §yˆÏ° MIT ~ÓÇ •yË˛≈yˆÏí˛≈Ó˚ ÙˆÏôƒ

~Ü˛!ê˛ §•ˆÏÎy!àï˛y ˆÌˆÏÜ˛ Ó,!k˛ ˆ˛õˆÏÎ˚!SÈ° å2013 §yˆÏ° fiê˛ƒylˆÏÊ˛yí˛≈ ~•z ≤ÃˆÏã˛‹TyÎ˚ ˆÎyà !òˆÏÎ˚!SÈ° ~ÓÇ ~ál §yÓ˚y

!ÓˆÏŸªÓ˚ ˆÓ¢ Ü˛ˆÏÎ˚Ü˛!ê˛ í˛çl Ü˛ˆÏ°ç ~ÓÇ !ÓŸª!Óòƒy°Î˚G Ó˚ˆÏÎ˚ˆÏSÈä– EDX §yÓ˚y !ÓŸª ç%ˆÏí˛¸ !¢«˛Ü˛ˆÏòÓ˚ Ü˛ySÈ ˆÌˆÏÜ˛

!Ó!Ë˛ß¨ !Ó£ÏˆÏÎ˚ ˆÜ˛yˆÏ§≈ Ë˛!ï˛≈Ó˚ çlƒ !¢«˛yÌ≈#ˆÏòÓ˚ !ê˛í˛z¢lÈüÈÙ%_´ §%ˆÏÎyà ˆòÎ˚– !¢«˛yÌ≈#Ó˚y xl°y•zˆÏl !lÓ¶˛l Ü˛ˆÏÓ˚ñ

í˛z˛õ!fliï˛ ÌyˆÏÜ˛ ~ÓÇ ï˛yˆÏòÓ˚ Üœ˛y§ §¡õ)î≈ Ü˛ˆÏÓ˚– 2013 §yˆÏ°ñ EDX ï˛yÓ˚ xl°y•zl °y!l≈Ç ≤’ƒyê˛Ê˛ˆÏÙ≈Ó˚ çlƒ ˆ§y§≈

ˆÜ˛yí˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ñ ÎyˆÏï˛ ˆ≤Ãy@˝ÃyÙyÓ˚Ó˚y ~!ê˛ˆÏÜ˛ í˛yí˛zlˆÏ°yí˛ Ü˛Ó˚ˆÏï˛ ~ÓÇ í˛zß¨ï˛ Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

xlƒÓ˚y ~Ùl!Ü˛ ï˛yˆÏòÓ˚ !lçfl∫ !¢«˛y ≤’ƒyê˛Ê˛Ù≈ ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ ~!ê˛ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚–

xl%Ó˚*˛õ xl°y•zl !¢«˛yÙ)°Ü˛ í˛zˆÏòƒyˆÏàÓ˚ ÙˆÏôƒ Ó˚ˆÏÎ˚ˆÏSÈ áyl ~Ü˛yˆÏí˛!Ù ~ÓÇ ˆÜ˛yˆÏ§≈Ó˚y– !Ó!Ë˛ß¨ MOOC ï˛yˆÏòÓ˚

ˆÜ˛y§≈ í˛z˛õÜ˛Ó˚î=!°ˆÏÜ˛ !Ó˚!Ù!:Ç ~ÓÇ ˛õ%l/ÓƒÓ•yˆÏÓ˚Ó˚ çlƒ °y•zˆÏ§™ ˆòÎ˚ ï˛y ~Ü˛ ≤Ã!ï˛¤˛yl ˆÌˆÏÜ˛ xlƒ ≤Ã!ï˛¤˛yˆÏl

xy°yòy–

11.10  •z!ï˛•y§ G í˛zß¨Î˚l

OER ~ÓÇ í˛zß√%_´ xyˆÏ®y°l §¡±!ï˛ !ÓÜ˛!¢ï˛ •ˆÏÎ˚ˆÏSÈñ ~ÓÇ xˆÏlÜ˛ í˛z˛õyˆÏÎ˚ ï˛yÓ˚y Ó‡ ˛õ%Ó˚ˆÏly !¢«˛yàï˛ ˙!ï˛•ƒ

~ÓÇ !lÎ˚ÙˆÏÜ˛ ã˛ƒyˆÏ°O Ü˛ˆÏÓ˚– xl%âê˛Ü˛ •° •zrê˛yÓ˚ˆÏlˆÏê˛Ó˚ Óƒy˛õÜ˛ï˛y ~ÓÇ §Çáƒyàï˛ !Ó£ÏÎ˚Ó› xl%!°!˛õ ~ÓÇ

!Óï˛Ó˚î Ü˛Ó˚yÓ˚ «˛Ùï˛y– 1999 §yˆÏ°ñ •zí˛z!lË˛y!§≈!ê˛ xÊ˛ ê%˛!ÓlˆÏçl åçyÙ≈y!lä ~ÓÇ òƒ GˆÏ˛õl •zí˛z!lË˛y!§≈!ê˛ å•zí˛zˆÏÜ˛ä

í˛zË˛Î˚•z !ÓlyÙ)ˆÏ°ƒ !Ü˛S%È !¢«˛yàï˛ §Çfliyl ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚– Îy•zˆÏ•yÜ˛ñ §Ó≈y!ôÜ˛ ˛õ!Ó˚!ã˛ï˛ OER í˛zˆÏòƒyà!ê˛ 2001 §yˆÏ°

Ùƒy§yã%˛ˆÏ§ê˛§ •zl!fiê˛!ê˛í˛zê˛ xÊ˛ ˆê˛Ü˛ˆÏly°!ç åUSAä ˆÌˆÏÜ˛ ~ˆÏ§ˆÏSÈó 2002 §yˆÏ°Ó˚ ÙˆÏôƒñ ~!ê˛ í˛zß√%_´ °y•zˆÏ§™

§• 32!ê˛ ̂ Ü˛y§≈ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ˆÏSÈ ~ÓÇ !ÓŸª!Óòƒy°ˆÏÎ˚Ó˚ ̂ Ü˛y§≈GÎ˚ƒyˆÏÓ˚Ó˚ í˛zß√%_´ï˛yÓ˚ ̂ «˛ˆÏe ~Ü˛!ê˛ l!çÓ˚ fliy˛õl Ü˛ˆÏÓ˚ˆÏSÈ–

~•z í˛zß¨Î˚ˆÏlÓ˚ Ü˛Ìy !ÓˆÏÓã˛ly Ü˛ˆÏÓ˚ñ UNESCO 2002 §yˆÏ° í˛zß¨Î˚l¢#° ˆò¢=!°ˆÏï˛ í˛zFã˛ !¢«˛yÓ˚ çlƒ GˆÏ˛õl

ˆÜ˛y§≈GÎ˚ƒyˆÏÓ˚Ó˚ ≤ÃË˛yˆÏÓÓ˚ í˛z˛õÓ˚ ˆÊ˛yÓ˚yÙ xy•¥yl Ü˛ˆÏÓ˚!SÈ°ñ ˆÎáyˆÏl OER ¢∑!ê˛ ˜ï˛!Ó˚ •ˆÏÎ˚!SÈ°– ï˛yÓ˚˛õÓ˚ ˆÌˆÏÜ˛ñ

!ÓŸªç%ˆÏí˛¸ xlƒylƒ xˆÏlÜ˛ !¢«˛y ˛õ!Ó˚ˆÏ£ÏÓy ≤ÃòylÜ˛yÓ˚# !¢«˛yòyl ~ÓÇ ˆ¢áyÓ˚ §Çfliyl=!° Ë˛yà Ü˛Ó˚yÓ˚ çlƒ í˛zß√%_´

°y•zˆÏ§™ ~ÓÇ •zrê˛yÓ˚ˆÏlê˛ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ˆÏSÈ– ˆÜ˛˛õ ê˛yí˛zl GˆÏ˛õl ~í%˛ˆÏÜ˛¢l !í˛Üœ˛yˆÏÓ˚¢l å2008ä ~ÓÇ ˛õƒy!Ó˚§

G•zxyÓ˚ !í˛Üœ˛yˆÏÓ˚¢l å2012ä §Ó˚Ü˛yÓ˚=!°ˆÏÜ˛ !¢«˛yàï˛ §Çfliyl=!°ÈüÈ!ÓˆÏ¢£Ï Ü˛ˆÏÓ˚ §Ó˚Ü˛yÓ˚# ï˛•!Ó° ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚

˜ï˛!Ó˚ÈüÈÙ%_´ °y•zˆÏ§™ §• Ù%!_´ ˆòGÎ˚yÓ˚ çlƒ !lˆÏò≈!¢Ü˛y ~ÓÇ í˛zï˛y• ≤Ãòyl Ü˛ˆÏÓ˚ˆÏSÈ– çyï˛#Î˚ l#!ï˛ˆÏï˛ OERÈüÈ~Ó˚

§Ç•ï˛Ü˛Ó˚î ~Ü˛!ê˛ ã˛°Ùyl ~ÓÇ ô#Ó˚ ≤Ã!e´Î˚yñ ï˛ˆÏÓ Ùy!Ü˛≈l Î%_´Ó˚y‹T…ñ ò!«˛î xy!Ê ˛Ü˛yñ ˆÜ˛!lÎ˚yñ âylyñ ˆ˛õy°ƒyu˛ñ

ˆlòyÓ˚°ƒyu˛§ ~ÓÇ Î%_´Ó˚yˆÏçƒÓ˚ ÙˆÏï˛y ˆòˆÏ¢ §yÊ˛°ƒ Ó˚ˆÏÎ˚ˆÏSÈ– 12-2013 §yˆÏ°ñ xƒy!rê˛=Î˚y ~ÓÇ ÓyÓ˚Ó%í˛y !¢«˛yÎ˚

ï˛Ìƒ G ˆÎyàyˆÏÎyà ≤ÃÎ%!_´ åxy•z!§!ê˛ä ~Ó˚ çyï˛#Î˚ l#!ï˛Ó˚ Ü˛yë˛yˆÏÙyÓ˚ ÙˆÏôƒ ~Ü˛!ê˛ OER l#!ï˛ @˝Ã•î Ü˛ˆÏÓ˚ˆÏSÈ–

2014 §yˆÏ°ñ Ë˛yÓ˚ˆÏï˛ lƒy¢ly° !Ù¢l xl ~í%˛ˆÏÜ˛¢l Ì % xy•z!§!ê˛ åNMEICTä ï˛yÓ˚ §ÙhflÏ xyí˛zê˛˛õ%ˆÏê˛Ó˚ çlƒ

~Ü˛!ê˛ í˛zß√%_´ °y•zˆÏ§™ l#!ï˛ 13 @˝Ã•l Ü˛ˆÏÓ˚ñ ~!ê˛Ó˚ xÌ≈yÎ˚ˆÏl í˛zï˛ß¨ §ÙhflÏ §yÙ@˝Ã#ˆÏÜ˛ OER !•§yˆÏÓ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚–

11.11  OER ~Ó˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò

!¢«˛y áyˆÏï˛ Îï˛ê˛y ≤ÃˆÏÎ˚yçl xyˆÏSÈñ OERÈüÈˆÜ˛ ï˛ï˛=!° Ú≤ÃÜ˛yÓ˚ÛÈüÈ~ !ÓË˛_´ Ü˛Ó˚y ̂ ÎˆÏï˛ ̨õyˆÏÓ˚– Î!òG §¡õò=!°ˆÏÎÙl
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GÎ˚yÜ˛≈¢#ê˛ñ ˛õyë˛ ˛õ!Ó˚Ü˛“lyñ ˛õyˆÏë˛Ó˚ §Çfliylñ ˆÓ˚Ê˛yˆÏÓ˚™ !lÓ¶˛ ~ÓÇ xyÓ˚G !Ü˛S%È§Ω˛Óï˛ ~Ü˛!ê˛ §%flõ‹T !ÓË˛yàñ

xy˛õ!l ̨õyë˛ 1 ̂ Ì Ï̂Ü˛ Ù Ï̂l Ó˚yá Ï̂Ól ̂ Î ¢∑!ê˛ G Į̈̂ õl ̂ Ü˛y§≈GÎ˚ƒyÓ˚ åOCWä xhs˝Ë%̨ ≈_´ Ü˛ Ï̂Ó˚– Î!òG OER ̂ ◊î#!ÓË˛y Ï̂àÓ˚

Óƒy˛õyˆÏÓ˚ ˆÜ˛yˆÏly ˙Ü˛ƒÙï˛ ˆl•zñ Creative Commons 48ÈüÈ~Ó˚ ~Ü˛!ê˛ òÓ˚Ü˛yÓ˚# ï˛y!°Ü˛y Ó˚ˆÏÎ˚ˆÏSÈ Îy !l¡¨!°!áï˛

≤ÃÜ˛yÓ˚=!°ˆÏÜ˛ xhs˝Ë%˛≈_´ Ü˛ˆÏÓ˚≠

 §Çáƒyàï˛ ˆ¢áyÓ˚ Ó› åÓƒ!_´àï˛ §Çáƒyàï˛ §¡õòä–

 !í˛!çê˛y•zçí˛ xÓˆÏçQ °y•zˆÏÓ !Ó˚ åxl°y•zˆÏl §¡õˆÏòÓ˚ §Ç@˝Ã•ä–

 OER ~l§y•zˆÏÜœ˛y!˛õ!í˛Î˚y§ å§•ˆÏÎyà# !°!áï˛ ˆÓ˚Ê˛yˆÏÓ˚™ í˛z˛õÜ˛Ó˚îä–

 xl°y•zl xyÜ˛≈y•zË˛ á%°%l å§Çà,•#ï˛ OER ~Ó˚ §Ç@˝Ã•fli°ä–

 ˆáy°y ˛õyë˛ƒ˛õ%hflÏÜ˛ å!ÓlyÙ)ˆÏ°ƒ ~ÓÇ x!Ë˛ˆÏÎy!çï˛ ˛õyë˛ƒä–

 OER ˆÜ˛y§≈GÎ˚ƒyÓ˚ åGˆÏ˛õl xl°y•zl •zí˛z!lË˛y!§≈!ê˛ ˆÜ˛y§≈ ~ÓÇ ˆ≤Ãy@˝ÃyÙä–

 OER ˆÜ˛y§≈ å§Ç!«˛Æ ˆÜ˛y§≈ä–

 GˆÏ˛õl ˆÜ˛y§≈ xyÜ˛≈y•zË˛ å°y•zˆÏÓ !Ó˚ Óy ˆÜ˛yˆÏ§≈Ó˚ §)ã˛#ä–

 xl°y•zl ê%˛° Îy í˛zß√%_´ §¡±òyÎ˚ˆÏÜ˛ §ÙÌ≈l Ü˛ˆÏÓ˚–

•zrê˛yÓ˚ˆÏlˆÏê˛ OER xl%§¶˛yl Ü˛Ó˚yÓ˚ §ÙÎ˚ ~•z !ÓË˛yà=!° ÙˆÏl Ó˚yáy òÓ˚Ü˛yÓ˚#ñ Ü˛yÓ˚î ≤Ã!ï˛!ê˛ xy°yòy Ê˛°yÊ˛°

˜ï˛!Ó˚ Ü˛Ó˚ˆÏÓ– í˛zòy•Ó˚îfl∫Ó˚*˛õ≠ xÓˆÏçQ °y•zˆÏÓ !Ó˚=!° ˛õ,ÌÜ˛ §¡õò §ly_´ Ü˛Ó˚yÓ˚ §Ω˛yÓly ˆÓ!¢ó ~Ü˛!ê˛ OER

~l§y•ẑ ÏÜœ̨ y!˛õ!í˛Î˚y §ÇK˛y ~ÓÇ Óî≈lyÙ)°Ü˛ !Ó£ÏÎ˚Ó› ≤Ãòyl Ü˛Ó˚̂ ÏÓó OER ̂ Ü˛y§≈GÎ˚ƒyÓ˚ Ë˛y[˛y Ï̂Ó˚ ̂ Ü˛y Ï̂§≈Ó˚ í z̨̨ õÜ˛Ó˚î=!°

xy°àyË˛yˆÏÓ ~Ü˛§yˆÏÌ §ÇÎ%_´ ÌyÜ˛ˆÏÓ ÎyˆÏï˛ ˆÜ˛í˛zñ ï˛y!_¥Ü˛Ë˛yˆÏÓñ xyÓyÓ˚ ˆÜ˛y§≈!ê˛ ã˛y°yˆÏï˛ ˛õyˆÏÓ˚ó ~ÓÇ OER

ˆÜ˛y§≈=!° §yÙ@˝Ã#Ó˚ ÙyôƒˆÏÙ !Ó£ÏÎ˚Ó› ~ÓÇ !¢«˛yÓ˚ ˛õÌ í˛zË˛Î˚•z ≤Ãòyl Ü˛ˆÏÓ˚–

11.12  !í˛ˆÏÓ˚Q!Ó˚ñ ≤’ƒyê˛Ê˛Ù≈ ~ÓÇ §Ç@˝Ã•fli°

OER §Çà!ë˛ï˛ Óy ˆ◊î#Ók˛ Ü˛Ó˚yÓ˚ xyˆÏÓ˚Ü˛!ê˛ í˛z˛õyÎ˚ •° OER GˆÏÎ˚Ó§y•zê˛ myÓ˚y ≤ÃhflÏy!Óï˛ Ü˛yÎ≈Ü˛y!Ó˚ï˛yÓ˚ hflÏÓ˚

xl%§yˆÏÓ˚– í˛zòy•Ó˚î fl∫Ó˚*˛õó

 !í˛ˆÏÓ˚Q!Ó˚≠ ~Ü˛!ê˛ !í˛ˆÏÓ˚Q!Ó˚ OERüÈ~Ó˚ ï˛y!°Ü˛y ~ÓÇ GˆÏÎ˚ˆÏÓ xlƒ ˆÜ˛yÌyG í˛z˛õ°∏˛ §Çfliyl=!°Ó˚ !°B˛

§Ó˚ÓÓ˚y• Ü˛ˆÏÓ˚– í˛zòy•Ó˚î=!°Ó˚ ÙˆÏôƒ Ó˚ˆÏÎ˚ˆÏSÈ COLÈüÈ~Ó˚ OER !í˛ˆÏÓ˚Q!Ó˚ ~ÓÇñ GˆÏ˛õl xƒyˆÏ:§ çyl≈y°=!°Ó˚

ˆ«˛ˆÏeñ !í˛ˆÏÓ˚Q!Ó˚ xÊ˛ GˆÏ˛õl xƒyˆÏ:§ çyl≈y° åDOAJäñ Îy ~Ü˛•zË˛yˆÏÓ àˆÏÓ£Ïîy !lÓ¶˛=!°Ó˚ §yˆÏÌ !°B˛

Ü˛ˆÏÓ˚–

 ≤’ƒyê˛Ê˛Ù≈≠ ≤’ƒyê˛Ê˛Ù≈ Ó°ˆÏï˛ñ xyÙÓ˚y OERüÈ~Ó˚ §yˆÏÌ !Ü˛S%È ÚÜ˛Ó˚ˆÏï˛Û çlƒ !í˛çy•zl Ü˛Ó˚y !l!ò≈‹T §Çáƒyàï˛

ê%˛°ˆÏÜ˛ ˆÓyV˛yÎ˚– ~Ó˚ ÙˆÏôƒ lï%˛lñ Óy !ÓòƒÙylñ OER !ÓÜ˛yˆÏ¢Ó˚ çlƒ §Ó˚OyÙ=!° xhs˝Ë%˛≈_´ ÌyÜ˛ˆÏï˛ ˛õyˆÏÓ˚–

!ÓÜ˛“Ë˛yˆÏÓñ ≤’ƒyê˛Ê˛Ù≈!ê˛ ~Ü˛!ê˛ í˛zß√%_´ °y•zˆÏ§™ §• lï%˛l OER °y•zˆÏ§™ Ü˛Ó˚yÓ˚ çlƒ !í˛çy•zl Ü˛Ó˚y ˆÎˆÏï˛

˛õyˆÏÓ˚– xyˆÏàÓ˚!ê˛Ó˚ ~Ü˛!ê˛ í˛zòy•Ó˚î •° Wiki Educator ˆÎ!ê˛ lï%˛l !Ó˚ˆÏ§y§≈ ˆ°áyÓ˚ çlƒ ~Ü˛!ê˛ xl°y•zl

˛õ!Ó˚ˆÏÓ¢ ≤Ãòyl Ü˛ˆÏÓ˚– xyÙÓ˚y xyˆÏàÓ˚ ˛õyˆÏë˛ !e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ myÓ˚y !í˛çy•zl Ü˛Ó˚y °y•zˆÏ§!™Ç ≤’ƒyê˛Ê˛ˆÏÙ≈Ó˚
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~Ü˛!ê˛ í˛zòy•Ó˚î ˆòˆÏá!SÈ–

 Ë˛y[˛yÓ˚≠ ~Ü˛!ê˛ §Ç@˝Ã•fli° •° ~Ü˛!ê˛ í˛yê˛yˆÏÓ§ Óy OER ~Ó˚ §Ç@˝Ã•ñ §yôyÓ˚îï˛ ~Ü˛!ê˛ !l!ò≈‹T ≤Ã!ï˛¤˛yl myÓ˚y

!ÓÜ˛y!¢ï˛– ~Ü˛!ê˛ ≤Ãy!ï˛¤˛y!lÜ˛ §Ç@˝Ã•fliˆÏ°Ó˚ ~Ü˛!ê˛ §%˛õ!Ó˚!ã˛ï˛ í˛zòy•Ó˚î •° MITÈüÈ~Ó˚ GˆÏ˛õl ˆÜ˛y§≈GÎ˚ƒyÓ˚

§Ç@˝Ã•fli°–

xÓ¢ƒ•zñ !Ü˛S%È §Çfliy ~ÓÇ ≤Ã!ï˛¤˛yl í˛z˛õˆÏÓ˚Ó˚ Ü˛yÎ≈Ü˛y!Ó˚ï˛yÓ˚ §Ùß∫Î˚ xÊ˛yÓ˚ Ü˛ˆÏÓ˚ñ ï˛y•z ~Ü˛•z OER GˆÏÎ˚Ó§y•zˆÏê˛Ó˚

ÙˆÏôƒ ~•z Ê˛yÇ¢l=!°Ó˚ ~Ü˛!ê˛ !Ù◊î á%ÑˆÏç ˛õyGÎ˚y ˆÓ¢ §Ω˛Ó–

11.13  OER ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ ã˛ƒyˆÏ°O

OER ~Ó˚ !˛õSÈˆÏl Ù•Í í˛zˆÏj¢ƒ ÌyÜ˛y §ˆÏ_¥Gñ ~ê˛y ̂ òáy ÎyˆÏFSÈ ̂ Î OER ÓƒÓ•yÓ˚ Ü˛Ó˚y §Ó§ÙÎ˚ ̂ §yçy lÎ˚– OER

ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ ˆ«˛ˆÏe xl%¢#°lÜ˛yÓ˚#Ó˚y !Ó!Ë˛ß¨ ã˛ƒyˆÏ°ˆÏOÓ˚ §¡ø%á#l •l– OER ÓƒÓ•yÓ˚Ü˛yÓ˚#ˆÏòÓ˚ Óï˛≈Ùyl •ï˛y¢yÓ˚

ÙˆÏôƒ ≤ÃyÎ˚•z xhs˝Ë%˛≈_´ ÌyˆÏÜ˛≠

 í˛z˛õÎ%_´ OER ˆ§y!§≈Ç≠ ~!ê˛ ~Ü˛!ê˛ §Ù§ƒy Ü˛yÓ˚î OERüÈ~Ó˚ çlƒ ˆÜ˛yˆÏly GÎ˚ylÈüÈfiê˛˛õ ¢˛õ ˆl•z– ï˛yÓ˚y

•zrê˛yÓ˚ˆÏlê˛ ç%ˆÏí˛¸ SÈ!í˛¸ˆÏÎ˚ !SÈ!ê˛ˆÏÎ˚ Ó˚ˆÏÎ˚ˆÏSÈ–

 GˆÏ˛õl °y•zˆÏ§™ ˆÓyV˛y≠ §Óy•z !Ó!Ë˛ß¨ GˆÏ˛õl °y•zˆÏ§™ ~ÓÇ ï˛yÓ˚y Ü˛# xl%Ù!ï˛ ˆòÎ˚ ï˛yÓ˚ §yˆÏÌ ˛õ!Ó˚!ã˛ï˛

lÎ˚–

 OERÈüÈ~Ó˚  x!Ë˛ˆÏÎyçˆÏl lï%˛l ò«˛ï˛yÓ˚ ≤ÃˆÏÎ˚yçl≠ OER Ùy!lˆÏÎ˚ ˆlGÎ˚yÓ˚ çlƒ ~ÓÇ ˛õ%l/≤ÃˆÏÎ˚yà Ü˛Ó˚yÓ˚

çlƒñ xl%¢#°lÜ˛yÓ˚#Ó˚ ˆÙÔ!°Ü˛ xy•z!§!ê˛ ò«˛ï˛yÓ˚ ˆã˛ˆÏÎ˚G ˆÓ!¢ ≤ÃˆÏÎ˚yçl ~ÓÇ !Ó˚!Ë˛¢l ~ÓÇ !Ó˚!Ù!:Ç

!Ó˚ˆÏ§yˆÏ§≈Ó˚ xl%¢#°ˆÏlÓ˚G ≤ÃˆÏÎ˚yçl–

 ˙!ï˛•ƒàï˛ Ùyl!§Ü˛ï˛y ≤Ãyôylƒ ˛õyÎ˚≠ xˆÏlÜ˛ !¢«˛y!Óò ÙˆÏl Ü˛ˆÏÓ˚l ˆÎ xlƒ ˆ°yˆÏÜ˛Ó˚ Ü˛yç ÓƒÓ•yÓ˚ Ü˛Ó˚y

Ë%˛°ñ ~ÓÇ ~•zË˛yˆÏÓ ï˛yÓ˚y ï˛yˆÏòÓ˚ !lçfl∫ §¡õò Ë˛yà Ü˛Ó˚yÓ˚ ˛õ!Ó˚ÓˆÏï˛≈ Ó˚«˛y Ü˛ˆÏÓ˚–

 OER xƒyˆÏ:§ ~ÓÇ Ùy!lˆÏÎ˚ ̂ lGÎ˚yÓ˚ çlƒ ¢!_´¢y°# •zrê˛yÓ˚ˆÏlê˛ §ÇˆÏÎyà ~ÓÇ Ë˛y° ICT ≤Ãy˛õƒï˛y x˛õ!Ó˚•yÓ˚ƒ–

 fl%Ò° ~ÓÇ !ÓŸª!Óòƒy°Î˚ Ü˛òy!ã˛Í ˛õyë˛ §,!‹TˆÏï˛ í˛zÍ§y!•ï˛ Ü˛ˆÏÓ˚–

11.14  OER ≤Ãã˛yÓ˚Ü˛yÓ˚# ≤Ã!ï˛¤˛yl

OER ~Ó˚ !ÓÜ˛y¢ G ≤Ãã˛yˆÏÓ˚Ó˚ §yˆÏÌ ç!í˛¸ï˛ ≤Ã!ï˛¤˛ylñ §Çfliy ~ÓÇ Óƒ!_´ˆÏòÓ˚ ï˛y!°Ü˛y e´Ùyàï˛ ≤Ã§y!Ó˚ï˛ •ˆÏFSÈ ~ÓÇ

§y¡±!ï˛Ü˛ ÓSÈÓ˚=!°ˆÏï˛ Ó,!k˛ cÓ˚y!ß∫ï˛ •ˆÏÎ˚ˆÏSÈ– l#ˆÏã˛ñ Îy•zˆÏ•yÜ˛ !ï˛l!ê˛ !ÓŸªÓƒy˛õ# §!e´Î˚ ≤Ã!ï˛¤˛yl Ó˚ˆÏÎ˚ˆÏSÈ Îy

•y•z°y•zê˛ Ü˛Ó˚yÓ˚ ˆÎyàƒ–

Ü˛ÙlGˆÏÎ˚°Ì xÊ˛ °y!l≈Ç åCOLä •° ~Ü˛!ê˛ xyhs˝/§Ó˚Ü˛yÓ˚# §Çfliy Îy Ü˛ÙlGˆÏÎ˚°Ì §Ó˚Ü˛yÓ˚ ≤ÃôylˆÏòÓ˚ myÓ˚y

í˛zß√%_´ !¢«˛y˘ò)Ó˚c !¢«˛yÓ˚ K˛ylñ §¡õò ~ÓÇ ≤ÃÎ%!_´Ó˚ í˛zß¨Î˚l ~ÓÇ Ë˛yà Ü˛ˆÏÓ˚ ˆlGÎ˚yÓ˚ çlƒ í˛zÍ§y!•ï˛ Ü˛Ó˚yÓ˚

çlƒ ̃ ï˛!Ó˚ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– COL Ó‡ ÓSÈÓ˚ ôˆÏÓ˚ OER xyˆÏ®y°ˆÏlÓ˚ x@˝ÃË˛yˆÏà Ó˚ˆÏÎ˚ˆÏSÈñ x§Çáƒ í˛zˆÏòƒyˆÏàÓ˚ §%!ÓôyˆÏÌ≈–

~!ê˛ !SÈ° ≤ÃÌÙ xyhs˝/§Ó˚Ü˛y!Ó˚ §Çfliy Îy ï˛yÓ˚ §ÙhflÏ ≤ÃÜ˛y¢lyÓ˚ çlƒ ~Ü˛!ê˛ í˛zß√%_´ °y•zˆÏ§™ @˝Ã•î Ü˛ˆÏÓ˚– COL

§Ó˚Ü˛yÓ˚=!°ˆÏÜ˛ l#!ï˛ í˛zß¨Î˚ˆÏlÓ˚ ÙyôƒˆÏÙ xyl%¤˛y!lÜ˛Ë˛yˆÏÓ OER Ë˛yà Ü˛Ó˚yÓ˚ =Ó˚&c fl∫#Ü˛yÓ˚ Ü˛Ó˚ˆÏï˛ í˛zÍ§y!•ï˛
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Ü˛ˆÏÓ˚•Î˚ ~Ü˛!ê˛ fl∫ï˛sf l#!ï˛ !•§yˆÏÓ Óy xy•z!§!ê˛ÈüÈ•zlÈüÈ!¢«˛y l#!ï˛Ó˚ Ó,•_Ó˚ ˆ«˛ˆÏeÓ˚ ÙˆÏôƒ– COL !¢«˛Ü˛ˆÏòÓ˚

§«˛Ùï˛y ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ ~ÓÇ OER !•§yˆÏÓ !¢«˛î G ˆ¢áyÓ˚ í˛z˛õÜ˛Ó˚î !ÓÜ˛yˆÏ¢Ó˚ çlƒ OER ÈüÈˆï˛ ˆÓ¢ !Ü˛S%È §Çfliyl

˜ï˛!Ó˚ Ü˛ˆÏÓ˚ˆÏSÈ– ~•z ôÓ˚ˆÏlÓ˚ xˆÏlÜ˛ §Çfliyl ~Ó˚ GˆÏÎ˚Ó§y•zˆÏê˛ ~ÓÇ lï%˛l !ò!Õ‘ˆÏï˛ ~Ó˚ xyMÈ˛!°Ü˛ x!Ê˛ˆÏ§ ˛õyGÎ˚y

ÎyÎ˚≠ ~!¢Î˚yÓ˚ Ü˛ÙlGˆÏÎ˚°Ì ~í%˛ˆÏÜ˛¢ly° !Ù!í˛Î˚y ˆ§rê˛yÓ˚ åCEMCAä–

çy!ï˛§ÇˆÏâÓ˚ !¢«˛yñ ˜ÓK˛y!lÜ˛ G §yÇfl,Ò!ï˛Ü˛ §Çfliy åUNESCOä !ÓŸªy§ Ü˛ˆÏÓ˚ ˆÎ OER Ú!¢«˛yÓ˚ Ùyl í˛zß¨Î˚ˆÏlÓ˚

˛õy¢y˛õy!¢ l#!ï˛ §Ç°y˛õñ K˛yl Ë˛yàyË˛y!à ~ÓÇ §«˛Ùï˛y Ó,!k˛Ó˚ çlƒ ~Ü˛!ê˛ ˆÜ˛Ô¢°àï˛ §%ˆÏÎyà ≤Ãòyl Ü˛ˆÏÓ˚–Û

˛õƒy!Ó˚§ OER ˆây£Ïîyñ 2012 §yˆÏ°Ó˚ ç%l ÙyˆÏ§ •zí˛zˆÏlˆÏflÒy §òÓ˚ òÆˆÏÓ˚ xl%!¤˛ï˛ !ÓŸª OER Ü˛ÇˆÏ@˝ÃˆÏ§Ó˚ §ÙÎ˚

à,•#ï˛ •ˆÏÎ˚!SÈ°ñ Îy OERüÈˆÜ˛ §ÙÌ≈lÜ˛yÓ˚# çyï˛#Î˚ l#!ï˛Ó˚ í˛zß¨Î˚ˆÏlÓ˚ çlƒ ~Ü˛!ê˛ í˛zˆÏÕ‘áˆÏÎyàƒ ˛õòˆÏ«˛˛õ !SÈ°–

ˆây£ÏîyÓ˚ ò¢!ê˛ ˛õˆÏÎ˚rê˛ §Ó˚Ü˛yÓ˚ˆÏÜ˛ G•zxyÓ˚ÈüÈ~Ó˚ §ˆÏã˛ï˛lï˛y G ÓƒÓ•yˆÏÓ˚ xÓòyl Ó˚yáˆÏï˛ ~ÓÇ !¢«˛yÎ˚ G•zxyÓ˚ˆÏÜ˛

~Ü˛#Ë)˛ï˛ Ü˛Ó˚yÓ˚ çlƒ ˆÜ˛Ô¢° G l#!ï˛ ˜ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ í˛zÍ§y!•ï˛ Ü˛ˆÏÓ˚– 2013 §yˆÏ°ñ UNESCO OER ~ÓÇ

OAüÈ~Ó˚ ≤Ãã˛yÓ˚ G §ÙÌ≈l Ü˛Ó˚yÓ˚ ≤Ã!ï˛◊&!ï˛Ó˚ §yˆÏÌ ï˛yÓ˚ §ÙhflÏ ≤ÃÜ˛y¢lyÓ˚ çlƒ ~Ü˛!ê˛ í˛zß√%_´ xƒyˆÏ:§ l#!ï˛ @˝Ã•î

Ü˛ˆÏÓ˚–

11.15  OER ~ÓÇ •zÈüÈ°y!l≈Ç

OER xl°y•zl °y!l≈Ç Óy •zÈüÈ°y!l≈Ç ~Ó˚ §ÙyÌ≈Ü˛ lÎ˚ñ Î!òG xˆÏlÜ˛ ˆ°yÜ˛ ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ §yˆÏÌ ˛õ!Ó˚Ë˛y£Ïy ÓƒÓ•yÓ˚

Ü˛Ó˚ˆÏï˛ Ë%˛° Ü˛ˆÏÓ˚– í˛zß√%_´Ë˛yˆÏÓ °y•zˆÏ§™Ü,˛ï˛ !Ó£ÏÎ˚Ó› ˆÎˆÏÜ˛yˆÏly ÙyôƒˆÏÙ ˜ï˛!Ó˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚≠ Ü˛yàçÈüÈ!Ë˛!_Ü˛

˛õyë˛ƒñ !Ë˛!í˛Gñ x!í˛G Óy Ü˛!¡õí˛zê˛yÓ˚ÈüÈ!Ë˛!_Ü˛ Ùy!Œê˛!Ù!í˛Î˚y– xˆÏlÜ˛ •zÈüÈ°y!l≈Ç ˆÜ˛y§≈ OER ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚ñ

!Ü˛v ~Ó˚ ÙyˆÏl ~•z lÎ˚ ̂ Î OER xàï˛ƒy •zÈüÈ°y!l≈Ç– ≤ÃÜ,˛ï˛˛õˆÏ«˛ñ Óï˛≈ÙyˆÏl xˆÏlÜ˛ í˛zß√%_´ §Çfliyl í˛zÍ˛õyy!òï˛ •ˆÏFSÈ

ÈüÈ Î!òG ~Ü˛!ê˛ §Çáƒyàï˛ !ÓlƒyˆÏ§ Ë˛yà Ü˛Ó˚y ÎyÎ˚ ÈüÈ ~SÈyí˛¸yG Ù%oîˆÏÎyàƒ– !Ü˛S%È í˛zß¨Î˚l¢#° ̂ òˆÏ¢ §yôyÓ˚î Óƒyu˛í˛z•zÌ

~ÓÇ §ÇˆÏÎyˆÏàÓ˚ ã˛ƒyˆÏ°ˆÏOÓ˚ ˛õ!Ó˚ˆÏ≤Ã!«˛ˆÏï˛ñ ~ê˛y ≤Ãï˛ƒy!¢ï˛ ˆÎ ~•z ôÓ˚ˆÏlÓ˚ ˆòˆÏ¢ í˛zFã˛ !¢«˛yÓ˚ ≤Ãy§!DÜ˛ §¡õˆÏòÓ˚

~Ü˛!ê˛ í˛zFã˛ ¢ï˛yÇ¢ •zÈüÈ°y!l≈ÇÈüÈ~ ÓƒÓ•yˆÏÓ˚Ó˚ çlƒ !í˛çy•zl ly Ü˛ˆÏÓ˚ Ù%oîˆÏÎyàƒ §¡õò !•§yˆÏÓ Ë˛yà Ü˛Ó˚y •ˆÏÓ–

11.16  OER ~ÓÇ GˆÏ˛õl °y!l≈Ç˘GˆÏ˛õl ~í%˛ˆÏÜ˛¢l

Î!òG OERÈüÈ~Ó˚ ÓƒÓ•yÓ˚ GˆÏ˛õl °y!l≈Ç˘GˆÏ˛õl ~í%˛ˆÏÜ˛¢lˆÏÜ˛ §ÙÌ≈l Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚ñ ï˛ˆÏÓ ò%ˆÏê˛y ~Ü˛•z lÎ˚– ÚÚGˆÏ˛õl

~í%˛ˆÏÜ˛¢lÛÛ Óy ÚÚGˆÏ˛õl °y!l≈ÇÛÛ ˆÜ˛ x@˝Ãy!ôÜ˛yÓ˚ ˆòGÎ˚yÓ˚ ˆ«˛ˆÏe ÷ô%Ùye !¢«˛yÙ)°Ü˛ ˆ≤Ãy@˝ÃyˆÏÙ í˛zß√%_´ !•§yˆÏÓ

§¡õò ≤ÃÜ˛y¢ Ü˛Ó˚y Óy OER ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ ≤Ã!ï˛◊&!ï˛ ˆòGÎ˚yÓ˚ ˆã˛ˆÏÎ˚ í˛zˆÏÕ‘áˆÏÎyàƒË˛yˆÏÓ Óí˛¸ ≤ÃË˛yÓ Ó˚ˆÏÎ˚ˆÏSÈ–

~!ê˛Ó˚ çlƒ Ù)°ƒyÎ˚l ~ÓÇ fl∫#Ü,˛!ï˛ ÓƒÓfliyñ !¢«˛yÌ≈#ˆÏòÓ˚ §•yÎ˚ï˛yñ ˛õyë˛ƒe´Ù Ü˛yë˛yˆÏÙyñ ˛õ)ˆÏÓ≈ ˆ¢áyÓ˚ fl∫#Ü,˛!ï˛ ˆòGÎ˚yÓ˚

˛õk˛!ï˛ ~ÓÇ xyÓ˚G xˆÏlÜ˛ !Ü˛S%ÈÓ˚ ˛õk˛!ï˛àï˛ !ÓˆÏŸ’£Ïî ≤ÃˆÏÎ˚yçlñ ÎyˆÏï˛ ï˛yÓ˚y Ü˛ï˛ê˛y í˛zß√%_´ï˛y Óyí˛¸yÎ˚ Óy Óyôy ˆòÎ˚

ï˛y !lô≈yÓ˚î Ü˛Ó˚ˆÏï˛– GˆÏ˛õl °y!l≈Ç •° !¢«˛yÓ˚ ~Ü˛!ê˛ ̨ õk˛!ï˛ Îy ̂ ¢áyÓ˚ ̂ «˛ˆÏe §ÙhflÏ x≤ÃˆÏÎ˚yçl#Î˚ Óyôy ò)Ó˚ Ü˛Ó˚ˆÏï˛

ã˛yÎ˚ñ ˆÎáyˆÏl !¢«˛yÌ≈#ˆÏòÓ˚ ï˛yˆÏòÓ˚ !l!ò≈‹T ≤ÃˆÏÎ˚yçˆÏlÓ˚ í˛z˛õÓ˚ ˆÜ˛w Ü˛ˆÏÓ˚ ~ÓÇ !¢«˛yÓ˚ ~Ü˛y!ôÜ˛ xDˆÏl xÓ!fliï˛

~Ü˛!ê˛ !¢«˛y G ≤Ã!¢«˛î ÓƒÓfliyÎ˚ §yÊ˛ˆÏ°ƒÓ˚ Î%!_´§Dï˛ §%ˆÏÎyà ≤ÃòyˆÏlÓ˚ °«˛ƒ ÌyˆÏÜ˛– ~!ê˛ ˆÓ¢ Ü˛ˆÏÎ˚Ü˛!ê˛ Ù)° l#!ï˛

xhs˝Ë%˛≈_´ Ü˛ˆÏÓ˚≠

 ˆ¢áyÓ˚ §%ˆÏÎyà xyç#Ól •GÎ˚y í˛z!ã˛ï˛ ~ÓÇ !¢«˛y ~ÓÇ ≤Ã!¢«˛î í˛zË˛Î˚ˆÏÜ˛•z xhs˝Ë%˛≈_´ Ü˛Ó˚y í˛z!ã˛ï˛–

 ˆ¢áyÓ˚ ≤Ã!e´Î˚y!ê˛ !¢«˛yÌ≈#ˆÏòÓ˚ í˛z˛õÓ˚ ˆÜ˛w#Ë)˛ï˛ •GÎ˚y í˛z!ã˛ï˛ñ ï˛yˆÏòÓ˚ x!Ë˛K˛ï˛y ˜ï˛!Ó˚ Ü˛Ó˚y ~ÓÇ fl∫yô#l G
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§ÙyˆÏ°yã˛lyÙ)°Ü˛ !ã˛hs˝yË˛yÓlyˆÏÜ˛ í˛zÍ§y!•ï˛ Ü˛Ó˚y í˛z!ã˛ï˛–

 ˆ¢áyÓ˚ ÓƒÓfliy lÙl#Î˚ •GÎ˚y í˛z!ã˛ï˛ ÎyˆÏï˛ !¢«˛yÌ≈#Ó˚y e´ÙÓô≈ÙylË˛yˆÏÓ ˆÓˆÏSÈ !lˆÏï˛ ˛õyˆÏÓ˚ñ ˆÜ˛yÌyÎ˚ñ Ü˛álñ

Ü˛# ~ÓÇ Ü˛#Ë˛yˆÏÓ !¢áˆÏÓñ ˆ§•z§yˆÏÌ ï˛yÓ˚y ˆÎ à!ï˛ˆÏï˛ !¢áˆÏÓ–

 ˛õ)ˆÏÓ≈Ó˚ !¢«˛yñ ˛õ)Ó≈ x!Ë˛K˛ï˛y ~ÓÇ ≤Ãò!¢≈ï˛ ò«˛ï˛y=!°ˆÏÜ˛ fl∫#Ü,˛ï˛ Ü˛Ó˚y í˛z!ã˛ï˛ ÎyˆÏï˛ !¢«˛yÌ≈#ˆÏòÓ˚ í˛z˛õÎ%_´

ˆÎyàƒï˛yÓ˚ xË˛yˆÏÓ !¢«˛yÓ˚ §%ˆÏÎyà ˆÌˆÏÜ˛ x≤ÃˆÏÎ˚yçl#Î˚Ë˛yˆÏÓ Óyôy ly ˆòGÎ˚y •Î˚–

 !¢«˛yÌ≈#Ó˚y !Ó!Ë˛ß¨ !¢«˛yÓ˚ ˆ≤Ã«˛y˛õê˛ ˆÌˆÏÜ˛ ˆe´!í˛ê˛ §Ç@˝Ã• Ü˛Ó˚ˆÏï˛ §«˛Ù •GÎ˚y í˛z!ã˛ï˛ó

 ≤ÃòylÜ˛yÓ˚#ˆÏòÓ˚ í˛z!ã˛ï˛ !¢«˛yÌ≈#ˆÏòÓ˚ §yÊ˛ˆÏ°ƒÓ˚ lƒyÎƒ §%ˆÏÎyˆÏàÓ˚ çlƒ ¢ï˛≈ ˜ï˛!Ó˚ Ü˛Ó˚y– å§y•zòñ ~lÉ!í˛Éä

~•z ï˛y!°Ü˛y!ê˛ ˆÎÙl Óƒyáƒy Ü˛ˆÏÓ˚ñ Î!òG OERüÈ~Ó˚ Ü˛yÎ≈Ü˛Ó˚ ÓƒÓ•yÓ˚ ~•z l#!ï˛=!°Ó˚ ÙˆÏôƒ !Ü˛S%ÈˆÏÜ˛ ÓƒÓ•y!Ó˚Ü˛

x!Ë˛Óƒ!_´ !òˆÏï˛ ˛õyˆÏÓ˚ñ ï˛ˆÏÓ ò%!ê˛ ˛õò ˛õ!Ó˚!ô ~ÓÇ xÌ≈ í˛zË˛Î˚ ˆ«˛ˆÏe•z xy°yòy–

11.17  OER ~ÓÇ §¡õò !Ë˛!_Ü˛ !¢«˛y

OER xyˆÏ°yã˛lyÎ˚ OERÈüÈ~Ó˚ ÙyˆÏlÓ˚ í˛z˛õÓ˚ í˛zˆÏÕ‘áˆÏÎyàƒ ̂ çyÓ˚ ̂ òGÎ˚y •ˆÏÎ˚ˆÏSÈ– ~!ê˛ !ÓˆÏ¢£Ï xy@˝ÃˆÏ•Ó˚ §¡õòÈüÈ!Ë˛!_Ü˛

!¢«˛yÓ˚ ôyÓ˚îy ˜ï˛!Ó˚ Ü˛ˆÏÓ˚– ï˛y §ˆÏ_¥Gñ OER !lˆÏÎ˚ !Óï˛Ü˛≈=!° §yôyÓ˚îï˛ §¡±!ï˛ xÓ!ô §¡õòÈüÈ!Ë˛!_Ü˛ !¢«˛yÓ˚

ôyÓ˚îyÓ˚ §yÙylƒ í˛zˆÏÕ‘á Ü˛ˆÏÓ˚ˆÏSÈ– ~!ê˛ •ˆÏï˛ ˛õyˆÏÓ˚ Ü˛yÓ˚î ˆÓ!¢Ó˚Ë˛yà !ÓŸªÓƒy˛õ# OER xyˆÏ°yã˛lyÓ˚ í˛z˛õÓ˚ ˆçyÓ˚

ˆòGÎ˚y •ˆÏÎ˚ˆÏSÈ !ÓòƒÙyl §yÙ@˝Ã#Ó˚ ˆ¢Î˚y!Ó˚Ç ~ÓÇ °y•zˆÏ§!™Ç ~Ó˚ í˛z˛õÓ˚ñ ÎyÓ˚ ~Ü˛!ê˛ í˛zˆÏÕ‘áˆÏÎyàƒ xl%˛õyˆÏï˛ ˆÜ˛Ó°

Ù%ˆÏáyÙ%!á Ó_,´ï˛y=!°ˆÏï˛ ÓƒÓ•*ï˛ Ó_,´ï˛y ˆlyê˛ ~ÓÇ ˛õyGÎ˚yÓ˚˛õˆÏÎ˚rê˛ í˛z˛õfliy˛õly=!°ˆÏÜ˛ xhs˝Ë%˛≈_´ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ–

§¡õòÈüÈ!Ë˛!_Ü˛ !¢«˛yÓ˚ ôyÓ˚îyÓ˚ xÌ≈ Ü˛#ñ §yÓ˚ÙˆÏÙ≈⁄ ~Ó˚ xÌ≈ ˛õyë˛ƒe´ˆÏÙÓ˚ §yˆÏÌ ˆÎyàyˆÏÎyà Ü˛Ó˚yÓ˚ çlƒ ÚÚÜ˛ÌÜ˛

!¢«˛Ü˛ÛÛÈüÈ~Ó˚ ≤Ãã˛!°ï˛ ôyÓ˚îy ̂ ÌˆÏÜ˛ ò)ˆÏÓ˚ §ˆÏÓ˚ ÎyGÎ˚yó SÈye ~ÓÇ !¢«˛Ü˛ˆÏòÓ˚ ÙˆÏôƒ ̂ ÎyàyˆÏÎyˆÏàÓ˚ ~Ü˛!ê˛ í˛zˆÏÕ‘áˆÏÎyàƒ

!Ü˛v !Ë˛ß¨ xl%˛õyï˛ Ù%ˆÏáyÙ%!á •Î˚ ly ÓÓ˚Ç ≤ÃˆÏÎ˚yçˆÏl !Ó!Ë˛ß¨ !Ù!í˛Î˚y ÓƒÓ•yˆÏÓ˚Ó˚ ÙyôƒˆÏÙ âˆÏê˛– =Ó˚&c˛õ)î≈Ë˛yˆÏÓñ

Ù%ˆÏáyÙ%!á ˆÎyàyˆÏÎyà Îy §yôyÓ˚îï˛ §Çâ!ê˛ï˛ •Î˚ ï˛yˆÏï˛ !¢«˛y!Óò ˆÌˆÏÜ˛ !¢«˛yÌ≈#Ó˚ Ü˛yˆÏSÈ K˛yˆÏlÓ˚ §•ç §MÈ˛y°l

ç!í˛¸ï˛ lÎ˚ó ̨õ!Ó˚ÓˆÏï˛≈ ~!ê˛ SÈye §ÙÌ≈ˆÏlÓ˚ !Ó!Ë˛ß¨ Ê˛Ù≈ ç!í˛¸ï˛ñ í˛zòy•Ó˚îfl∫Ó˚*˛õñ !ê˛í˛zˆÏê˛y!Ó˚Î˚y°ñ §•Ü˛Ù≈# @˝Ã&˛õ xyˆÏ°yã˛lyñ

Óy ÓƒÓ•y!Ó˚Ü˛ Ü˛yç– !Ó˚ˆÏ§y§≈ !Ë˛!_Ü˛ !¢«˛y ò)Ó˚!¢«˛yÓ˚ ≤Ã!ï˛¢∑ lÎ˚– ÓÓ˚Çñ §¡õò !Ë˛!_Ü˛ !¢«˛y §ÙhflÏ !¢«˛yÓƒÓfliy

ç%ˆÏí˛¸ !¢«˛yòyˆÏlÓ˚ §Çfl,Ò!ï˛ˆÏÜ˛ Ó˚*˛õyhs˝!Ó˚ï˛ Ü˛Ó˚yÓ˚ çlƒ ~Ü˛!ê˛ !Ë˛!_ ≤Ãòyl Ü˛ˆÏÓ˚ ÎyˆÏï˛ ˆ§•z !§ˆÏfiê˛Ù=!°ˆÏÜ˛

í˛zˆÏÕ‘áˆÏÎyàƒË˛yˆÏÓ Ó,•_Ó˚ §ÇáƒÜ˛ SÈyeSÈye#ˆÏòÓ˚ í˛zß¨ï˛ ÙyˆÏlÓ˚ !¢«˛y ≤Ãòyl Ü˛Ó˚ˆÏï˛ §«˛Ù Ü˛ˆÏÓ˚– !¢«˛yÓ˚ §Ü˛° hflÏˆÏÓ˚

xˆÏlÜ˛ ˆÜ˛y§≈ ~ÓÇ ˆ≤Ãy@˝ÃyÙ ~ál !lˆÏò≈¢lyÙ)°Ü˛Ë˛yˆÏÓ !í˛çy•zl Ü˛Ó˚y §Çfliyl=!°Ó˚ Óƒy˛õÜ˛ ÓƒÓ•yÓ˚ˆÏÜ˛ xhs˝Ë%˛≈_´

Ü˛ˆÏÓ˚ñ Ü˛yÓ˚î !¢«˛y!ÓòÓ˚y !¢«˛yÌ≈#ˆÏòÓ˚ Ü˛yˆÏSÈ ï˛Ìƒ ˆÎyàyˆÏÎyˆÏàÓ˚ çlƒ Ó_,´ï˛yÈüÈ!Ë˛!_Ü˛ ˆÜ˛Ô¢°=!°Ó˚ §#ÙyÓk˛ï˛y

!¢ˆÏáˆÏSÈl– §¡õòÈüÈ!Ë˛!_Ü˛ !¢«˛yÓ˚ ÓƒÓ•yÓ˚ xÓ¢ƒ•z ˆ¢áyÓ˚ x!Ë˛K˛ï˛yÓ˚ ÙyˆÏlÓ˚ ˆÜ˛yˆÏly xhs˝!l≈!•ï˛ í˛zß¨!ï˛ ˆÓyV˛yÎ˚

ly– ˛õyë˛ƒe´ˆÏÙÓ˚ ˆÎyàyˆÏÎyàˆÏÜ˛ !lˆÏò≈¢Ù)°Ü˛Ë˛yˆÏÓ ˛õ!Ó˚Ü˛!“ï˛ §Çfliyl=!°ˆÏï˛ fliylyhs˝!Ó˚ï˛ Ü˛Ó˚yÓ˚ Ê˛ˆÏ° !¢«˛yÓ˚ Ùyl

Ü˛ï˛ê˛y í˛zß¨ï˛ •Î˚ ï˛y §¡õ)î≈Ó˚*ˆÏ˛õ í˛zß¨ï˛ §¡õˆÏòÓ˚ ÙyˆÏlÓ˚ í˛z˛õÓ˚ !lË˛≈Ó˚ Ü˛ˆÏÓ˚–

11.18  @˝Ãsifl∫c åÜ˛!˛õÓ˚y•zê˛ä

Ü˛!˛õÓ˚y•zê˛ •° xy•zl myÓ˚y ≤Ãò_ ~Ü˛ˆÏã˛!ê˛Î˚yñ •hflÏyhs˝Ó˚ˆÏÎyàƒ x!ôÜ˛yÓ˚ Îy ~Ü˛çl flÀ‹Ty˘ˆ°áÜ˛ˆÏÜ˛ ~Ü˛!ê˛ !l!ò≈‹T
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§ÇáƒÜ˛ ÓSÈˆÏÓ˚Ó˚ çlƒ xl%!°!˛õñ Ù%oîñ ≤ÃÜ˛y¢ñ x!Ë˛lÎ˚ñ ã˛°!Fã˛eñ ˆÓ˚Ü˛í˛≈ Óy xlƒÌyÎ˚ §y!•ï˛ƒñ §Çà#ï˛ñ lyê˛Ü˛#Î˚ Óy

˜¢!“Ü˛ Ü˛yˆÏçÓ˚ ÓƒÓ•yÓ˚ !lÎ˚sfî Ü˛Ó˚yÓ˚ çlƒ– Ü˛!˛õÓ˚y•zê˛ •° ~Ü˛!ê˛ Ü˛yˆÏçÓ˚ Ù)° flÀ‹TyˆÏÜ˛ ≤Ãò_ ~Ü˛!ê˛ xy•z!l

§%Ó˚«˛yñ ˆÎ!ê˛ ˆÎ ˆÜ˛yˆÏly xyÜ˛yˆÏÓ˚ •ˆÏï˛ ˛õyˆÏÓ˚– ~•z ˆ≤Ã«˛y˛õˆÏê˛ñ ÚÜ˛yçÛ ÙyˆÏl ~Ü˛!ê˛ ôyÓ˚îyÓ˚ §%flõ‹T Óî≈ly Óy

x!Ë˛Óƒ!_´ñ ÷ô% !lˆÏçÓ˚ ôyÓ˚îy lÎ˚ó xy•zl ÷ô%Ùye ôyÓ˚îyÓ˚ !l!ò≈‹T ~ÓÇ Ù)° x!Ë˛Óƒ!_´ Ó˚«˛y Ü˛ˆÏÓ˚– Ü˛!˛õÓ˚y•zê˛ •°

~Ü˛!ê˛ ˆòˆÏ¢Ó˚ xy•zl myÓ˚y §,‹T ~Ü˛!ê˛ xy•z!l x!ôÜ˛yÓ˚ Îy ~Ü˛!ê˛ Ù)° Ü˛yˆÏçÓ˚ flÀ‹TyˆÏÜ˛ ï˛yÓ˚ ÓƒÓ•yÓ˚ ~ÓÇ !Óï˛Ó˚ˆÏîÓ˚

~Ü˛ˆÏã˛!ê˛Î˚y x!ôÜ˛yÓ˚ ̂ òÎ˚ñ §yôyÓ˚îï˛ §#!Ùï˛ §ÙˆÏÎ˚Ó˚ çlƒñ §,!‹TÜ˛ï˛≈yˆÏÜ˛ §«˛Ù Ü˛Ó˚yÓ˚ x!Ë˛≤ÃyˆÏÎ˚ åˆÎÙlñ Ê˛ˆÏê˛y@˝ÃyÊ˛yÓ˚

Óy ~Ü˛!ê˛ Ó•zˆÏÎ˚Ó˚ ˆ°áÜ˛ä ï˛yˆÏòÓ˚ Ó%!k˛Ó,!_Ü˛ ≤ÃˆÏã˛‹TyÓ˚ çlƒ «˛!ï˛˛õ)Ó˚î ˆ˛õˆÏï˛– ~Ü˛ˆÏã˛!ê˛Î˚y x!ôÜ˛yÓ˚=!° xÓ¢ƒ

!lÓ˚B%˛¢ lÎ˚ ~ÓÇ §,!‹TÜ˛ï˛≈yˆÏÜ˛ ï˛yˆÏòÓ˚ Ü˛yˆÏçÓ˚ §¡õ)î≈ !lÎ˚sfî ˆòÎ˚ lyñ Ü˛yÓ˚î x!ôÜ˛yÓ˚=!° Ü˛!˛õÓ˚y•zê˛ xy•zˆÏlÓ˚

§#ÙyÓk˛ï˛y ~ÓÇ Óƒ!ï˛e´Ù myÓ˚y xyÓk˛– Ü˛!˛õÓ˚y•zê˛ •° ˆÓÔ!k˛Ü˛ §¡õ!_Ó˚ ~Ü˛!ê˛ Ó˚*˛õñ ~Ü˛!ê˛ §,çl¢#° Ü˛yˆÏçÓ˚ ˆÎ

ˆÜ˛y Ï̂ly ≤ÃÜ˛y¢ƒ í z̨̨ õfliy˛õlyÓ˚ ̂ «˛ Ï̂e ≤Ã Ï̂Îyçƒ– Ü˛!˛õÓ˚y•zê˛ §ÇÓ˚«˛ Ï̂îÓ˚ x!ôÜ˛yÓ˚=!°Ó˚ Ù Ï̂ôƒ Ó˚̂ ÏÎ˚̂ ÏSÈ ≤Ãçllñ ̂ í˛!Ó˚̂ ÏË˛!ê˛Ë˛

Ü˛yçñ !Óï˛Ó˚î ~ÓÇ çl§yôyÓ˚ˆÏîÓ˚ Ü˛yÎ≈ §¡õyòˆÏlÓ˚ í˛z˛õÓ˚ !lÎ˚sfîñ ̂ §•z§yˆÏÌ Ú˜l!ï˛Ü˛ x!ôÜ˛yÓ˚Û ̂ ÎÙl xƒy!ê˛Δ!Óí˛z¢l–

Î!òG Ü˛!˛õÓ˚y•zê˛ xy•zl ~á!ï˛Î˚yÓ˚ xl%§yˆÏÓ˚ ˛õ!Ó˚Ó!ï˛≈ï˛ •Î˚ñ ï˛ˆÏÓ §yôyÓ˚îï˛ ~Ü˛!ê˛ ôyÓ˚y xyˆÏSÈ Îy ÚlƒyÎƒ ÓƒÓ•yÓ˚Û

Óy ÚlƒyÎƒ ˆ°lˆÏòˆÏlÓ˚Û çlƒ !ÓˆÏ¢£Ï xl%Ù!ï˛ ˆòÎ˚ó §yôyÓ˚îï˛ñ ~!ê˛ ~Ü˛!ê˛ !°!áï˛ Ü˛yç åí˛zòy•Ó˚îfl∫Ó˚*˛õä Óƒ!_´àï˛

xôƒÎ˚lñ àˆÏÓ£Ïîyñ Ó•z ˛õÎ≈yˆÏ°yã˛lyñ ≤Ã!ï˛ˆÏÓòl ~ÓÇ xl%Ó˚*˛õ xÈüÈÓy!î!çƒÜ˛ ÓƒÓ•yˆÏÓ˚Ó˚ í˛zˆÏjˆÏ¢ƒ xl%!°!˛õ Ü˛Ó˚yÓ˚

xl%Ù!ï˛ ˆòÎ˚– lƒyÎƒ ÓƒÓ•yÓ˚ §¡õ)î≈Ó˚*ˆÏ˛õ Ü˛!˛õÓ˚y•zê˛Î%_´ í˛z˛õÜ˛Ó˚î ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ xl%Ù!ï˛ ˆòÎ˚ ly– x!ôÜ˛vñ

ÓƒÓ•yˆÏÓ˚Ó˚ ˛õ!Ó˚!ô §#!Ùï˛ ~ÓÇ flõ‹T lÎ˚ñ Îy ÙyÙ°yÓ˚ Ü˛yÓ˚î •ˆÏï˛ ˛õyˆÏÓ˚– §yôyÓ˚îï˛ ~Ü˛!ê˛ !lÓ¶˛ Óy Ó•zˆÏÎ˚Ó˚

ˆÓÔ!k˛Ü˛ §¡õ!_Ó˚ Ùy!°Ü˛yly ˆ°áˆÏÜ˛Ó˚ Ü˛yˆÏSÈ ÌyˆÏÜ˛ñ Óƒï˛#ï˛ Îál ˆ°áˆÏÜ˛Ó˚ !lˆÏÎ˚yàÜ˛ï˛≈y ã˛yÜ˛!Ó˚Ó˚ ¢ˆÏï˛≈ Ùy!°Ü˛yly

òy!Ó Ü˛ˆÏÓ˚l– ~!ê˛ ~Ùl •ˆÏï˛ ˛õyˆÏÓ˚ Îál !¢«˛Ü˛Ó˚y !ÓŸª!Óòƒy°ˆÏÎ˚ ˆ¢áyÓ˚ !Ó£ÏÎ˚Ó› ˆ°áyÓ˚ çlƒ !lÎ%_´ •l–

Îy•zˆÏ•yÜ˛ñ !Ó!Ë˛ß¨ ≤Ã!ï˛¤˛yˆÏl Ë˛yí˛¸yÓ˚ Ü˛yç=!° !Ë˛ß¨Ë˛yˆÏÓ ˛õ!Ó˚ã˛y!°ï˛ •Î˚– Îï˛«˛î ˛õÎ≈hs˝ ~Ü˛!ê˛ Ó˚ã˛lyÓ˚ Ü˛!˛õÓ˚y•zê˛

ˆ°áˆÏÜ˛Ó˚ Ü˛yˆÏSÈ ÌyˆÏÜ˛ñ ï˛ï˛«˛î xy•zlï˛ ˆ°áÜ˛ Ü˛yˆÏçÓ˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ xÌ≈˜Ïl!ï˛Ü˛ Ü˛Ù≈Ü˛y[˛ ˛õ!Ó˚ã˛y°ly Ü˛Ó˚ˆÏï˛

˛õyˆÏÓ˚l– ~•z xÌ≈˜Ïl!ï˛Ü˛ x!ôÜ˛yÓ˚ §ÇâyˆÏï˛Ó˚ §)ã˛ly Ü˛ˆÏÓ˚ Îál !l!ò≈‹T ôÓ˚ˆÏîÓ˚ Ü˛yç=!° ˛õyÓ!°Ü˛ Ê˛yu˛ ÓƒÓ•yÓ˚

Ü˛ˆÏÓ˚ ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚– Ü˛yˆÏçÓ˚ §yˆÏÌ §¡õ!Ü˛≈ï˛ Û˜l!ï˛Ü˛ x!ôÜ˛yˆÏÓ˚Ó˚Û §Ù§ƒy ˆòáy ˆòÎ˚ Îál Ü˛yˆÏçÓ˚ x!ôÜ˛yÓ˚

!lˆÏÎ˚yàÜ˛ï˛≈y Óy ï˛•!Ó° §ÇfliyÓ˚ Ü˛yˆÏSÈ ÌyˆÏÜ˛–

11.19  !e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ °y•zˆÏ§!™Ç !§ˆÏfiê˛Ù

§y¡±!ï˛Ü˛ ÓSÈÓ˚=!°ˆÏï˛ñ !e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ åCCä !¢«˛yÓ˚ ̂ «˛ˆÏe §ÓˆÏã˛ˆÏÎ˚ çl!≤ÃÎ˚ °y•zˆÏ§!™Ç ÓƒÓfliy •ˆÏÎ˚ í˛zˆÏë˛ˆÏSÈ–

!e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ !Ó!Ë˛ß¨ ¢ˆÏï˛≈ !Ó£ÏÎ˚Ó› ̂ ¢Î˚yÓ˚ Ü˛Ó˚yÓ˚ çlƒ í˛z˛õÎ%_´ °y•zˆÏ§™ xyˆÏSÈ ï˛y !l!Ÿã˛ï˛ Ü˛Ó˚ˆÏï˛ °y•zˆÏ§ˆÏ™Ó˚

~Ü˛!ê˛ §Ç@˝Ã• !í˛çy•zl Ü˛ˆÏÓ˚ˆÏSÈ– !e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ °y•zˆÏ§™ ÓƒÓ•yÓ˚ Ü˛Ó˚yÓ˚ §%!Óôy •°≠

 ≤ÃyÎ˚ !l!Ÿã˛ï˛Ë˛yˆÏÓ•z ~Ü˛!ê˛ ˆÓ˚!í˛ˆÏÙí˛ °y•zˆÏ§™ Ó˚ˆÏÎ˚ˆÏSÈ Îy ≤ÃÜ˛y¢ˆÏÜ˛Ó˚ ≤ÃˆÏÎ˚yçl#Î˚ï˛y=!°Ó˚ §yˆÏÌ Ùylyl§•z

•ˆÏÓñ ~Ü˛!ê˛ Ü˛yfiê˛Ù °y•zˆÏ§™ ˜ï˛!Ó˚ˆÏï˛ §ÙÎ˚ ~ÓÇ ≤ÃˆÏã˛‹Ty §y◊Î˚ Ü˛Ó˚ˆÏÓ–

 !e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ °y•zˆÏ§™=!° §•ˆÏç ˆÓyV˛y ÎyÎ˚ ~ÓÇ §yôyÓ˚îï˛ ÓƒÓ•*ï˛ •Î˚ñ ï˛y•z ~Ü˛çl §Ω˛yÓƒ ˛õyë˛Ü˛



NSOU  PGSW - VII 227

Óy ~Ü˛!ê˛ Ü˛yˆÏçÓ˚ ˛õ%l/ÓƒÓ•yÓ˚Ü˛yÓ˚# x!Ó°ˆÏ¡∫ °y•zˆÏ§ˆÏ™Ó˚ ¢ï˛≈=!° Ó%V˛ˆÏï˛ ˛õyÓ˚ˆÏÓl–

 °y•ẑ Ï§™=!° Ï̂ï˛ ̂ Ù!¢lÈüÈ˛õë˛l Ï̂Îyàƒ ̂ Ùê˛yï˛ÌƒyÓ°# Ó˚̂ ÏÎ˚̂ ÏSÈ Îy Ï̂ï˛ xlƒ Ï̂òÓ˚ çlƒ G Ï̂Î˚̂ ÏÓ ~Ü˛!ê˛ CCüÈ°y•ẑ Ï§™Î%_´

§Çfliyl á%ÑˆÏç ˛õyGÎ˚y §•ç •Î˚–

 !e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ °y•zˆÏ§™=!° !l¡¨!°!áï˛=!°Ó˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚–

 xy•z!l ˆÜ˛yí˛≠ !Óhfl,Ïï˛ xy•z!l Ë˛y£Ïyñ !Ó!Ë˛ß¨ ˆ«˛ˆÏe ˛õÓ˚#!«˛ï˛–

 Ü˛Ù™ ˆÜ˛yí˛≠ °y•zˆÏ§ˆÏ™Ó˚ ˜Ó!¢‹Tƒ !ã˛lˆÏï˛ §•çñ xy•zÜ˛lÈüÈ!Ë˛!_Ü˛ ˛õk˛!ï˛–

 §Çáƒyàï˛ ˆÜ˛yí˛≠ §yã˛≈ •z!Ol=!°ˆÏÜ˛ CC Ó˚y•zê˛§ ~:ˆÏ≤Ã¢l °ƒyD%ˆÏÎ˚ç ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ §Çfliyl=!° §ly_´

Ü˛Ó˚ˆÏï˛ §«˛Ù Ü˛ˆÏÓ˚–

§ÙhflÏ !e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ °y•zˆÏ§™=!° ã˛yÓ˚!ê˛ !l!ò≈‹T Úx!ôÜ˛yÓ˚Û Óy ¢ï˛≈=!°Ó˚ §Ç!Ù◊î ˆÌˆÏÜ˛ ˜ï˛!Ó˚ Ü˛Ó˚y •Î˚ Îy

§ÇfliyˆÏlÓ˚ !lÙ≈yï˛y Óy ˆ°áÜ˛ myÓ˚y §ÇÓ˚!«˛ï˛ •ˆÏï˛ ˛õyˆÏÓ˚– ~Ó˚ ÙˆÏôƒ !l¡¨!°!áï˛=!° xhs˝Ë%˛≈_´ Ó˚ˆÏÎ˚ˆÏSÈ≠

AÉ xƒy!ê˛Δ!Óí˛z¢l≠ §ÙhflÏ CC °y•zˆÏ§ˆÏ™Ó˚ ≤ÃˆÏÎ˚yçl •Î˚ ˆÎ xlƒÓ˚y ÎyÓ˚y xy˛õlyÓ˚ Ü˛yç!ê˛ ˆÎˆÏÜ˛yl í˛z˛õyˆÏÎ˚

ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ï˛yˆÏòÓ˚ xÓ¢ƒ•z ~!ê˛ˆÏÜ˛ xƒy!ê˛Δ!Óí˛zê˛ Ü˛Ó˚ˆÏï˛ •ˆÏÓ ÈüüüÈ xÌ≈yÍñ xÓ¢ƒ•z Ü˛yç!ê˛ í˛zˆÏÕ‘á Ü˛Ó˚ˆÏï˛

•ˆÏÓñ ~Ó˚ çlƒ xy˛õlyˆÏÜ˛ ˆe´!í˛ê˛ !òˆÏï˛ •ˆÏÓ ÈüüüÈ xy˛õ!l ˆÎË˛yˆÏÓ xl%ˆÏÓ˚yô Ü˛ˆÏÓ˚lñ !Ü˛v ~ÙlË˛yˆÏÓ lÎ˚

ÎyˆÏï˛ xy˛õ!l ï˛yˆÏòÓ˚ §ÙÌ≈l Ü˛Ó˚yÓ˚ ˛õÓ˚yÙ¢≈ ˆòl Óy ï˛yˆÏòÓ˚ Ü˛yˆÏçÓ˚ ÓƒÓ•yÓ˚– Î!ò ï˛yÓ˚y xy˛õlyˆÏÜ˛ ˆe´!í˛ê˛

ly !òˆÏÎ˚ Óy xl%ˆÏÙyòˆÏlÓ˚ í˛zˆÏjˆÏ¢ƒ xy˛õlyÓ˚ Ü˛yç ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ã˛yÎ˚ñ ï˛y•ˆÏ° ï˛yˆÏòÓ˚ xÓ¢ƒ•z ≤ÃÌˆÏÙ

xy˛õlyÓ˚ xl%Ù!ï˛ !lˆÏï˛ •ˆÏÓ–

BÉ xÈüÈÓy!î!çƒÜ˛≠ xy˛õ!l xlƒˆÏòÓ˚ xl%!°!˛õñ !Óï˛Ó˚îñ ≤Ãò¢≈lñ §MÈ˛y°lñ ̨ õ!Ó˚Óï˛≈l Ü˛Ó˚ˆÏï˛ ̂ òl åÎ!ò ly xy˛õ!l

ˆÜ˛yl ˆí˛!Ó˚ˆÏË˛!ê˛Ë˛§ ˆÓˆÏSÈ ly ˆllä ~ÓÇ xy˛õlyÓ˚ Ü˛yç!ê˛ Óy!î!çƒÜ˛Ë˛yˆÏÓ SÈyí˛¸y xlƒ ˆÜ˛yˆÏly í˛zˆÏjˆÏ¢ƒ

ÓƒÓ•yÓ˚ Ü˛Ó˚&l– ï˛yÓ˚y Î!ò xy˛õlyÓ˚ Ü˛yç Óy!î!çƒÜ˛Ë˛yˆÏÓ ÓƒÓ•yÓ˚ Ü˛Ó˚ˆÏï˛ ã˛yÎ˚ñ ï˛y•ˆÏ° ï˛yˆÏòÓ˚ xÓ¢ƒ•z

xyˆÏà xy˛õlyÓ˚ xl%Ù!ï˛ !lˆÏï˛ •ˆÏÓ–

CÉ ˆÜ˛yl ˆí˛!Ó˚ˆÏË˛!ê˛Ë˛§ lÎ˚≠ xy˛õ!l xlƒˆÏòÓ˚ˆÏÜ˛ xy˛õlyÓ˚ Ü˛yˆÏçÓ˚ ÷ô%Ùye xy§° Ü˛!˛õ Ü˛!˛õñ !Óï˛Ó˚îñ ≤Ãò¢≈l

~ÓÇ §¡õyòl Ü˛Ó˚ˆÏï˛ ˆòl– Î!ò ï˛yÓ˚y xy˛õlyÓ˚ Ü˛yç ˛õ!Ó˚Óï˛≈l Ü˛Ó˚ˆÏï˛ ã˛yÎ˚ñ ï˛y•ˆÏ° ï˛yˆÏòÓ˚ xÓ¢ƒ•z ≤ÃÌˆÏÙ

xy˛õlyÓ˚ xl%Ù!ï˛ !lˆÏï˛ •ˆÏÓ–

D. ~Ü˛•zË˛yˆÏÓ ˆ¢Î˚yÓ˚ Ü˛Ó˚&l≠ xy˛õ!l xlƒˆÏòÓ˚ˆÏÜ˛ xy˛õlyÓ˚ Ü˛yç xl%!°!˛õñ !Óï˛Ó˚îñ ≤Ãò¢≈lñ §¡õyòl ~ÓÇ

§ÇˆÏ¢yôl Ü˛Ó˚ˆÏï˛ ˆòlñ Îï˛«˛î ly ï˛yÓ˚y ~Ü˛•z ¢ˆÏï˛≈ ˆÜ˛yˆÏly ˛õ!Ó˚Ó!ï˛≈ï˛ Ü˛yç !Óï˛Ó˚î Ü˛ˆÏÓ˚– Î!ò ï˛yÓ˚y xlƒ

¢ï˛≈yÓ°#Ó˚ xô#ˆÏl ˛õ!Ó˚Ó!ï˛≈ï˛ Ü˛yç=!° !Óï˛Ó˚î Ü˛Ó˚ˆÏï˛ ã˛yÎ˚ ï˛ˆÏÓ ï˛yˆÏòÓ˚ xÓ¢ƒ•z ≤ÃÌˆÏÙ xy˛õlyÓ˚ xl%Ù!ï˛

!lˆÏï˛ •ˆÏÓ– !e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ x!ôÜ˛yÓ˚ Óy ¢ˆÏï˛≈Ó˚ §ÓˆÏã˛ˆÏÎ˚ çl!≤ÃÎ˚ §Ùß∫Î˚ ~•z SÈÎ˚!ê˛ °y•zˆÏ§™ ˜ï˛!Ó˚

Ü˛ˆÏÓ˚–
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Î!òG ~•z SÈÎ˚!ê˛ !e´ˆÏÎ˚!ê˛Ë˛ Ü˛Ù™ °y•zˆÏ§ˆÏ™Ó˚ §ÓÜ˛!ê˛ §¡õ)î≈ Ü˛!˛õÓ˚y•zê˛ åxÌ≈yÍñ §ÙhflÏ x!ôÜ˛yÓ˚ §ÇÓ˚!«˛ï˛ä ~Ó˚

ˆã˛ˆÏÎ˚ ˆÓ!¢ í˛zß√%_´ñ !Ü˛S%È xlƒˆÏòÓ˚ ˆã˛ˆÏÎ˚ ˆÓ!¢ í˛zß√%_´–

lï%˛l !Ó˚ˆÏ§yˆÏ§≈Ó˚ °y•zˆÏ§™ Ü˛ï˛ê˛y ˆáy°y •ˆÏÓ ~ÓÇ í˛z˛õÎ%_´ °y•zˆÏ§™ ˆÓˆÏSÈ ˆlGÎ˚y í˛z!ã˛ï˛ ï˛y !lô≈yÓ˚î Ü˛Ó˚y

§Çfliyl!ê˛Ó˚ ˆ°áÜ˛ Óy flÀ‹TyÓ˚ í˛z˛õÓ˚ !lË˛≈Ó˚ Ü˛ˆÏÓ˚– °y•zˆÏ§™ Îï˛ Ü˛Ù §#ÙyÓk˛ •ˆÏÓñ §¡õò!ê˛ xlƒylƒ !¢«˛y!ÓòˆÏòÓ˚

çlƒ ï˛ï˛ ˆÓ!¢ Ü˛yÎ≈Ü˛Ó˚ •ˆÏï˛ ˛õyˆÏÓ˚– !e´ˆÏÎ˚!ê˛Ë˛ Ü˛ÙˆÏ™Ó˚ xl°y•zl °y•zˆÏ§™ ˆçlyˆÏÓ˚ê˛Ó˚ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ˆòáyÓ˚

çlƒ xy˛õlyˆÏÜ˛ §y•yÎƒ Ü˛Ó˚yÓ˚ çlƒ xy˛õlyÓ˚ çlƒ §ÓˆÏã˛ˆÏÎ˚ í˛z˛õÎ%_´ °y•zˆÏ§™ ˆÜ˛yl!ê˛–
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l#ˆÏã˛Ó˚ !ã˛e!ê˛ ≤Ã!ï˛!ê˛ °y•zˆÏ§ˆÏ™Ó˚ xyˆÏ˛õ!«˛Ü˛ §#ÙyÓk˛ï˛yˆÏÜ˛ !ã˛!eï˛ Ü˛ˆÏÓ˚≠

11.20  §yÓ˚yÇ¢

Ù%_´ !¢«˛yÙ)°Ü˛ §¡õò (OER) §ÙˆÏ¶˛ ôyÓ˚îyñ ~Ó˚ !Ó!Ë˛ß¨ ôÓ˚î ~ÓÇ Ù%_´ !¢«˛yÙ)°Ü˛ §¡õò (OER) •° ~Ùl

!¢«˛yòylÜ˛yÓ˚# §Çfliyl ÎyÓ˚ ~Ü˛!ê˛ í˛zß√%_´ÈüÈÜ˛!˛õÓ˚y•zê˛ °y•zˆÏ§™ Ó˚ˆÏÎ˚ˆÏSÈ åˆÎÙl !e´Î˚y!ê˛Ë˛ Ü˛Ù™ ~Ü˛!ê˛äñ xÌÓy ˆ§=!°

˛õyÓ!°Ü˛ ˆí˛yˆÏÙˆÏlÓ˚ xÇ¢ ~ÓÇ ˆÜ˛yl Ü˛!˛õÓ˚y•zê˛ ˆl•z– ÓƒÓ•*ï˛ °y•zˆÏ§ˆÏ™Ó˚ í˛z˛õÓ˚ !lË≈˛Ó˚ Ü˛ˆÏÓ˚ñ OER xÓyˆÏô !Óã˛Ó˚î

Ü˛Ó˚yñ ÓƒÓ•yÓ˚ Ü˛Ó˚yñ ̨õ%lÓ˚yÎ˚ !Ù!◊ï˛ Ü˛Ó˚yñ í z̨ß¨ï˛ Ü˛Ó˚y ~ÓÇ Ë˛yà Ü˛Ó˚y ÎyÎ˚– G Į̈̂ õl ~í %̨̂ ÏÜ˛¢ly° !Ó˚̂ Ï§y§≈ OER !¢«˛yòyl

~ÓÇ àˆÏÓ£ÏîyÓ˚ §Çfliyl Îy ï˛yˆÏòÓ˚ flÀ‹TyÓ˚ ≤Ãò_ xl%Ù!ï˛Ó˚ ÙyôƒˆÏÙ xlƒˆÏòÓ˚ ÓƒÓ•yÓ˚ñ !Óï˛Ó˚î Óy ˛õ!Ó˚Óï≈˛l Ü˛Ó˚y

ÎyÎ˚–
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11.21  xl%¢#°l#

1 Ù%_´ !¢«˛yÙ)°Ü˛ §¡õò !Ü˛⁄ (OER) ~Ó˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò=!° xyˆÏ°yã˛ly Ü˛Ó˚–

2 Ù%_´ !¢«˛yÙ)°Ü˛ §¡õò (OER) ~Ó˚ °y•zˆÏ§™=!° !Ü˛ !Ü˛⁄

3 !¢«˛yˆÏ«˛ˆÏe Ù%_´ !¢«˛yÙ)°Ü˛ §¡õò (OER) ~Ó˚ =Ó˚&c !Ü˛⁄
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