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 هذا الكراب

هو  روولخج  ووتد ي ذوواق ا حصوواا اتدلاوافي اتمووراتن ي لاح ووح  ووا      ووح       

 . ال   م اتداق ح قصم اتدلاافي والم   حاذ ح ل شلخج من اخ حضد

ماموووووووو   اوووووووواو اتدلاووووووووافي ال  وووووووو   واتدلاووووووووافي     أ نقصووووووووم   ووووووووم اتدلاووووووووافي ا   وووووووولخ      

اتموووووراتند وانووووووا  حووووووه اتدلاووووووافي اتمووووووراتن هوووووو  اموووووورنرا   لاووووووا   ا ر وووووو       

 . حه  لاا     نح محثد حنه

يحرووووووووو ا اتدلاوووووووووافي ال  ووووووووو   اتموووووووووال ة المصووووووووور احح لر  ووووووووو   وو ووووووووو  الث ا ووووووووواخ       

اللخق  ووووووووح و لووووووووير ت.ووووووووولخس ذصوووووووول   ذ صوووووووو هاد اتدلاوووووووووافي اتمووووووووراتن يحروووووووو ا ذ وووووووووير        

اتموال ة والوون حوه  ينووا  ورم ارووا  القولخاقاخ دوو ا ا ر و  اتدلاووا   و لوير حووه          

 .  واق  ال  نح المصح تح حه هذا ا ر  

This book 
 is the fruit of my experience teaching the so called subject inferential 
statistics at the University of Aden, Faculty of Administrative Sciences, 
Department of Statistics and Informatics, for the past ten years. 
Statistics is divided into two main branches: Descriptive Statistics and 
Inferential Statistics. The aim of inferential statistics is to deduce the 
characteristics of a population from the characteristics of a sample drawn 
from it. 
 Descriptive statistics contain the methods used to summarize and describe 
numerical data in order to facilitate its interpretation. Inferential 
statistics includes those methods through which decisions are made about 
the statistical population, based on the reality of the sample drawn from it. 
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� � ௪��ۑ ܻީޯ ࡣ�Ƅࡩ ༨ဈޢ �� ໄ࣐ ࢵ ࣠ ࡼ�ޯࡷ ࡁ�ࡷ ଛଓ�Ƈ Ƅ�Ǝܻީࡩߦࢠޢܻ ࠀޯ Ƅ��

ࢇ ࠁ ൎଐଌƄ166-170

݊ ࠅ ƄଐଌƄ171-173
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�� Ⴐ ࠁ ࡣ�� ᑃᐽ�ࠦߦݘ ޯߦ ༧ீ ��Ƈ ߘܻܻ ߥ ࢸޯ Ƅ�ơ ൎၯ ࡼ� �ƨࠦࡷ ၰ Ƅྲ Ⴋ �Ꭸᎌ ಒ౷ᚻࡩƄ�ƣ ſࡩߥƄ�፥ ጿ�ž ࢧܻ ࠁ ଗଓƄ��ࠦ ൞ᇅᆝ �Ƈ ƌƎƥ

�Ꭸᎌ୪�ƆƎ࣠ࢵ ��ƄےƮ߄ƫၮ�ƯࡴƬࠧ Ƭࠧࡴƫၮƫƥ�Ư߄Ʈۓ ܻƫࢧ Ưࠁ ᚰƀ�Ư߄ƫۓߥƮࡩ���� ᐱܻᐟࠦ�ࡷ ࡓެ ၮ�፥߄ƀ�Ɔࡷ ጿ94�፟ ጘ࣠ ଐଌƄ�ƭཅƯ༨Ƭစ �Ƭࡼ Ư༨ƫစ ��ƮᄦƂۗ���ƥۓܻ�

�ƬݪƬޯ Ưࡓƫރƫƥ� ໄࢵ ࢵ�ƆƎ࣠ݹܻ ���ƪ ໄƭީ �ƪƢࡷƮە ƫܻࡷƂۗ�፥ƭጿ�ƬƤƫܻެƯყƫࢧ Ưࠁ ᚰƀ�ƪžƯ࿃ ƫ႖� Ʈᇯۓ Ƭᆝƫƥ��ƯࡴƬࠧ ƫƎ ƫܻᄬſƫƥ�Ƅ࣠ Ƭࡷ 12�әࡷƫܻ�ߘƫ߄Ʈۓ �ܻ ࢥ ��ƀ�ƥݹ

��Ʃযওƭࠁ ƫƎ�ƩƎ Ƭ࣠ߦƫݓƫࡩ�ƫቻƮƫᒗᐽƄ�Ʈƫƣ Ƃۗ�ܻƫࠧ ࣠Ƭࢧ Ư༨Ƭဈ �ଘƫଓ�ƭቻƮƫᒗᐽƄ�ƫࠦƫࡺƯݘƭރ�ƄƥƮƬ߄Ƭݘƫކ�Ưƣ ᓘۗƫƥ18�ƭƯໄƫހƯƭஊƯै Ƅ� ƮƧە ᚰƀ�ƫᚷƫࣳƯݘƫެƭࡩ�ƯࡴƬࠧ ƫܻެƯƫݘƫۓ�ހƮᎨƬ�Ә ࡣ�� ႁ Ƅࡩެ

�ƭଌ� Ⴐ ࠁ ƀߎ� ࡓࠩ ᚻࡩƄә �Ƅƨ߄ƫࡷ ᚰƀ�Ƅ࣠Ƭƭީƫܻ�ࡩƫଐ12ࡴ�ƬᐱƬᐒƭƮީƫჱƬޢƫܻ�ߙƨޢݘƭዙƫዋ �ƬۓٷƮٵٶƄ�ƬࡴƬᐱƬᐥƫݘƯ୍ƫ�ƫƢƯ࣠ƫݹ��ቿቱƌ ഻ܻവറƄ�ƆƎ࣠ࢵ �፥ ጿ�Ƈ ƌƎƥ�ሯሡሁ �Ә

�ቿቱƌ഻ܻവറƄ�ƆƎ࣠ࢵ ��Ʃޢ߄ƭᐳƫ႖�ƪžƯ࿃ ƫ႖�ƭƮᇯ Ƭᆝ �ે ၮ�ƬۓٷƮٵٶƄƫƥ��ƬƤ Ƭ࣠ఱƫఝƫƥ�ƬۓٷƮٵٶƄ�ƬƤܻƫࢧ Ưࠁ ᚰƀ��ƄॅƬळƭዙƫኸ �ܻƫƭೃ6(

�ܻ ࢵߦ �ƆƎ࣠߃ࡁ ଐଌƄ�ࠦ คſࡩߥƄ�Ƈ ଜଓƄ�ᇯݹܻ ᆝ �፥ ጿ، ࣠ࠩࡷߦ�ƣ ႀ߄Ƣߙܺ ޯࢵ Ƅࡩߥ߄�ƥࡩݘ߄��Ƅ��ཏݹݘ�ž ࢧܻ ࠁ ଘଓƄ�Ƣ߃� ެࡷ

�Ƈ ࣌ࠩ �དྷࡩƄ�ơ ƥኆ ᒗᐽ�ࠦ ശവറƄ�ࠦޯߦ ƎƄƌଘଓƄ�Ƈݹ ࣀܻ ࢵ ࣓ଐଌƄƥ�Ƈ ࡓܻ࣠ࡷ ஊै Ƅࡴ� ᐱᏹ�དྷࡩƄ�Ƈ Ƅž ࢧܻ ࠁ ଘଓƄ�፥ ጿ��Ƣࡩߥ߄Ƅ

�ƌ࣠ எެै Ƅ�ƌ߄ၮ�ƥ�ƣ ᇴᇍ ࣀ ၮƥ�ྲ߄�Ƅࡩ Ⴐ ࠁ �፥ ጿ�ž ࢧܻ ࠁ ଘଓƄ�Ƣ߄ႀ ޯࢵ Ƅƥࠦ�ۑ� ޯߦ ༧ீ �ࠦ ༧ޢ Ǝ ࡣ�ކܻ ၰ Ƅ୪�፥ ጿ

Ʀ ༇ ଘଓƄ�Ƈ ƄƥࡩƄ�݊ ዙዋޢ ƥ�Ƈ Ƅ࣠ރܻ ஊैޢ Ƅƥ�፥ፎ ƄƎ༝༎Ƅ�Ɖ ܻคଘଓƄƥ�Ơ ൎࡷଘଓƄƥ.

ž أن ࢧܻ ࠁ Ƃ�ࠦ ൞ᇅᆝ ࡣ� ࢢ Ƅ[ Statistics ]ዙܻ� ໄ࣐ݘ ࡼ�ࡷߥ ࠦ�ࡷ ރ࣠ ࡓ Stateƥ�ቿቱƥኆࡷ ቱƄ�ཏކݘƥstics

ž ࢧܻ ࠁ ଘଓƄ�ࠦ ൞ᇅᆝ �ቿቱƥኆۑ� ቱƄ�Ƈ ᐱᏳ�ž߃ଐଌƄ�Ƅݘ�ཀྵཏݹݘ�ཏࡷݘޯߥܻ ࢧܻ ࠁ ଘଓƄ�ƥۑ���Ƈ ଐଌƄ�ܻݘޯߥܻ ࠧ Statistics]ࡷݘެܻ

ޢެࠦ[ ყൎᑉᐽƄ�ࠦሤሡሓ ᚻࡩƄࡼ� �บࡷ งƀ{ Statista }అ௷ ஊै Ƅࡼ� ༬ޢ߄�ߙ �Ƨ ኅ ቱƄ�ቿቱƥኆ ቱƄࡣ� ၴ Ǝ�ཏކݘƥ

{Statesman }`�Ǝ࣠ࣀ Ƅ�ࠦ൞ᇅᇍࡩƥߙ ႀ߄�Ƣࠧ߃Ƅ�Ƥࡩ ޯࢵ Ƅࡩߥ߄��ƥGottfried، 1719-1772 �Ƨ ኅ ቱƄ�^

�፥ጿ�Ɔ୪�ơ ƥଛଓ�Ƈ ࣌ࠩ �ž ࢧܻ ࠁ ଘଓƄ�ࠦ ൞ᇅᆝ �ƥ���Ɔƌࡷݘޯ߄�ƣ Ƅኆ ቷީࠦ�ࡩ ࢵޢ ࣀޢܻ Ƅ���ࠢࡩݘƄ�Ƣॅळࡩ ރܾ �žހ ࢧܻ ࠁ ଘଓƄ�ƞ ݑ

ƣ Ƅ࣠ �Ǝ࣠ᐳႡଐଌƄ�ƅހݘެ ຨܻࡩƄ

" Elements of Universal Erudition " (Baran J.F.Von Bielfed1770)�Ʀ ၰ߄ Ƅ�፥ ጿ

ơ ࢧ࣠ ࿃ߙ ႓ ࣀޢܻ Ƅ�Ƣࡩ ܻ࣏ Ƅ�ࠦࡩެ ޢࠧ ࡼ�ܻࡷ ܻ�ݑ ൞ެ൙ݹݘ�Ƨ ኅ ቱƄ�ࣷ Ƅ�ࠢࡩݘࣳ ރܾ ܻ����ހ �Ʀކݘݹߦ ࣠ ࠁޯ ƀ�ž ࢧܻ ࠁ ଘଓƄ�ƣ Ƅ࣠ �ƅހݘެ ຨܻࡩƄ

ࠦ ୖ߄ ஊै Ƅ�ơ ƥኆ ᒗᐽ"

�ࠦ �ଐଌƄݘޯߥ ᑻ ᑧކ� ࢢࠦ ၯܻ ƥ� ܻࠦ ࢧ ࠁ ଘଓƄ� Ɵ ࣐ �Ƅࡩ ƥۑ�� ޢީߥޢࠦ ࣐ �Ƅࡩޯ Ƈ �༟༎Ƅݹࢠܻޢܻ ࡼ �ࡷ Ɩ �ߙ ࣠ࠧ� ž ࢧܻ ࠁ ଘଓƄ

�Ƈۑ��ƥࡷ ଘଓܻ ࡺ ࠁޯ ଘଓƄ�ơ ࠁ࣠ �Ƈ ༟༎Ƅ�ࠦݹࢠܻޢܻ ࣏ݹ ે�ރ ၮ�ཀྵཏხ�ࠦ ࡼ�Ƅࡩݘޢެ ݊�ࡷ ࡺ ޯ഻വറƄࡼ� �ơݑ ଘଓ߄ ޯࢵ ଘଓܻ رواد  ࡼހ

ơ ࡼ�ƀࡷܻ �Ƈࡷ ༟༎Ƅ�žݹࢠܻޢܻ ൞ܻ൙ၮ�Ƈ ଘଓܻ ࡺ ࠁޯ ଘଓƄ�࣏ࠦݹ  James Bernoulli ، Laplace ، Karl ) ރ

Gauss ،  Ƈ ଘଓܻ ࡺ ࠁޯ ଘଓƄ�ࠦ ࣏ݹ �मअ࣠ރ ࣐ �፥ކ ጿ�Ƅ࣠ ᐳ႓ƀ�௪ࡺ ኅ ቱƄ��.

��Ɛ ƥܻၴ � Ǝਔݹ �፥ߙ�৲ ጕܻ ଐଌଛଓƄࡴ�� ࠧ�ž ࢧܻ ࠁ ଗଓƄ�ࣷ ၮࣳ�Ǝ࣐࣠ �፥ކ ጿ�ƨƄే ࡁީ �ƄƎƥƌ�Ƅ࣠ �௪ࡩݘީ ኅ ቱƄ�ž ൞ܻ൙ࡩݘƄ1777-

1858���Ɛ ൎހଘଓ�࿃ ྈྜࡩߦƄƥ�ū��1749–1827���ƣ ࢵ࣠ ే �ơހ Ǝᇴᆝ �Ƨ ౮ే ༬စ ଗଓƄ�Ꭸ፻ܻݘᑃᐽƥۑ���1857

–1936�Ɣ ୍ܻงƎଘଓƄࡣ� ࡷ ƥ�Ɣࡷݘܻ ୍ܻงƎଘଓƄࡣ� ࡷ ߎ�ࡷݘܻ �ކݘݹ ᐱܻᐟࡷ�ž ࢧܻ ࠁ ଗଓƄ�ࣷࣳ ၮ�፥ ጿ�Ɔే ࡁ �Ƈ ܻࡷ ᐳܻ ႓Ƃ��
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�ޯݹݘƥࠦ��ۑ� ߥൎࡩޢ ޯࢵ ଘଓƄƥࢇ� ߙ࣠ޢ ࠅƄ�Ɔƌ࣠ࡩޯ �Ƈ ƄƎܻީ ࠀޯ ଘଓ�Ƨ ᇴᆝ �݊ ୪�Ǝܻީހ ࠀޯ Ƅ�ƢƄ߄ႀ ޯࢵ Ƅƥ�Ƥमअކߥ߄ƥ�፥ ገஎै Ƅ

���ྲ Ⴁყߙ�ኆ ቱܻރƥƎ�፥ ገܻ ࢧ ࠁ ଗଓƄ�Ꭸ፻ܻࡩݘƄ1890–1962(�ū�ž ࢧܻ ࠁ ଗଓƄ�ࣷࣳࡩݘ�ే ࡓ ᚻࡩƄ�Ƅ࣠ ߙܻ ƀ�௪ࢠ ኅ ቱƄࡼ� ࡷ

�ࣷ ၮࣳ�፥ ጿ�Ƈ ܻࡷ ᐳܻ႓ଗଓƄࡼ� ܻࠧ�ࡷ ే ၩƥ�௪ ܻީޯ ࡣ�Ƅࡩ ༨ဈޢ ƥ�ƅ Ǝܻႅ ࢧࡺƄ�যওࡩޯ ࣳࣷ�ކ ၮ�Ƈ ࢵޢܻ ܻࢵ ƀ�݊ࢠƥ�Ƨ ኅ ቱƄ�࣠ࠧƥ

ž ࢧܻ ࠁ ଗଓƄ.

1.1Żܸࢤ ߾ କଐƁ�ࣴ ࣰ ၫߋ� ރݕݶ

�Ƈ ଘଓܻ വ഻റƄ�ᇯ ᆝ �፥ ጿ�ࠢ ࢵࡩܻޢީ ƀƥ�ࠢݶƌܻީ ࣏ݹކƥ�ū�ܻࠢࡷ ࢇ�ރ ޢީ ࣐ คᇴᇍࠦ�ކ ࡼ�Ƃࡷ ࠢ�ࡷ ዙƀ�žޢޯ ࢧܻ ࠁ ଘଓƄ�ࣷࣳ ၮݪ� ࣀ ჴࡁ Ƅ

ࡼ� ࡓ ಼��དྷࡩƄࢵࡩܻޢ ଛଓƄ�ƢƄ߄ႀ ޯࢵ Ƅ�ƣ ᇴᇍ ଗଓܻࡷ ߰�ހ ࢢީ ƀܻ�ۑ�ߙߥ߄� ࡼ�ዙ၅ေޢݘࠩ ࡓ ಼�Ƈ Ƅ࣠ࠧხჅ�Ƥޢރܻܻ ࣌ ࡼ� �ేݑ ݪ�Ƅࡩݘީޯ

ƢॅळࡩݘƄߎ� ޯ ༧ீ �፥ ጿ�ܻ ᐱᏹ ޢީߥܻ ࣐ ƥ�ࠦކ ܻ ࢧ ࠁ ଗଓƄ.

�ƢॅळࡩݘƄ�ƞ ൎޯ ࠀ ଘଓ�ܻ ߥ ީ࣍ �ࠦ ޯߦ ༧ீ �Ɵ ࣐ �ƞހ ߄�Ɔƌݹݘ �Ʀࡷݘޯ ༇ ƀ�Ƣॅळࠢ�ހݘ ࠦ�ࡩݘൎߘޯ ႅ ჴƥ�ࣷޢ ࡁݘࣳ �ž ࢧܻ ࠁ ଗଓƄ

ଓƄࡼ� �ਔࡷ ࡣ�Ƅࡩݘ߄৲ ࡼ�ߘީ �Ƈࡷݘޯ߄�Ɔƌࡷ �Ƈކݘݹߦܻ ࣌ࠩ ƥࢵࠦ�ۑ� ƄƎኆ ቱƄ�Ƈ ଘଓܻ ༬ீ ƥࡼ ࡓ ಼ ƥ� ໄܻ ࢧ ࠁ ଘ�ഃ೨ƍ

፥ ጘଘଓƄ�࣠ ࠒ Ƅ�ેࡩެ ၮ�Ƈ ࢛�Ƅࡩݘޯݹߦܻ :ހݘ

i.�݊ ዙዋ �݊ ࡣ�ࡷ ࡷ �Ƨݘܻ ኅ ቱƄ�ࣷࣳࡩݘƄ�࣠ࠧ�ž ࢧܻ ࠁ ଘଓƄ، ࢵ ᇷᆝ�ࠦޢዙኼ༟༎Ƅࢇ� ஊैߥݶܻ Ƅ��ว ࣠ ง୍ƥߎ� ࢧჱޢ �Ɛކ ܻ

ࠧ Ƅ࣠ ࣏ Ƅ�ࠦࡩ Ǝރ ߎ�ƥࡷߥܻ ࢢ ƥ�ƥ�ే ࣀ ߦ .ࡩޯ

ii.Ƈ ଘଓܻ ࡺ ࠁޯ ଘଓƄƥ�Ƈ Ƅमअߥ߄ Ƅ�ࣷࡩޯ ၮࣳ�࣠ ࠧ�ž ࢧܻ ࠁ ଘଓƄ�ࣷ ၮࣳ

iii.݊ ସବଣ �ࠦ ႀ߄ࡷ ࣀޯ ଐଌƄ�Ɵ ࣐ Ƅ�፟ࡩ ፑƄ�ే ఴ ఓ�ž ࢧܻ ࠁ ଘଓƄ، ేࣀ ࡣ�ƥކߦ ༨ဈޢ ƥ�যও࣏ งƥƇ ޢީރܻܻ Ƅࡩ

�ƣ �ߦߥ࣠ ໄܻ ࢧ ࠁ ଘଓƄ�ƣ Ƅ�ଘଓƄ�ž ࢧܻ ࠁ ଘଓƄ�ࣷࣳ ၮߎ� �፥ކݘݹ ጿ�࣐ࠦߦޢߦ Ƅ�Ƈࡩ ൎޯߙܻ ࠀ ଘଓƄࡼ� ࡴ�ࡷ  ༟༎ܻހ

Ƈ ޢީރܻܻ Ƅ�ేࡩ ࣀ ƥ�วކߦ ࣠ ง୍ƥߎ� ࢧჱޢ ƥ�݊ކ ዙዋ �ࣷ ၮࣳ��ࠢ ރ࣠ ࡓ ".ހ
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I.१ ॐࢢ Ƅ�žࡩ࣠ ࢧܻ ࠁ ଘଓƄ࢝ ࠑޢ ࠦ�ࡩޯ ߄ࡷ ႀ ࣀޯ ଐଌƄ��Ɵ ࣐ ݪ��Ƅࡩ ࢵࡩܻޢ ଘଓƄ�१ ॐࢢ Ƅ�žࡩ࣠ ࢧܻ ࠁ ଘଓƄ�Ƨ ࣠ ༨ޯ ��

ܻคܻ ก�ƣ ࡓ࣠ �ƣކ Ƅࡼ� ࡓ ಼ݪ� ࢵࡩܻޢ ଘଓƄ�Ƥࠧ߃ƥ�ܻࠧۑ ే ࣀ ࡣ�ކߦ ᐳޢ ྋྜ�Ɠ �ᑑހݓ ᐽƍƥ��Ƈ ޢީރܻܻ ߎ�Ƅࡩ ࢢ ƥƥ[

graphical ]ࠦ ީࢵ ܻެ �ơࡷ ƥƄၴ߄ �፥ ጿ�ܻ ƥ�ƥ�፥ࢠݘࠩ ጒܻ ࣀ ஊै Ƅࡣ� ႁޢ .Ƅ�ƥƀࡩޯ

II.�ࠦ Ƅ�݊ࡩݘޢެ ࡼ�Ƅƥߘ �ᑑࡷ ᐽƍƥ�፥ ገܻ ࢧ ࠁ ଘଓƄ�݊ ࡺ ޯ഻വറƄ�ơ ࠁ࣠ �Ƈ ƄƎƄࡩߥƄ�ƍ ༧ܻဈ Ƅ�ܻ ಛಗൎၯ�࣠ࠒ ࣀ ଐଌƄ�Ƅࡼ�ࠧ߃ ࠦ�ࡷ ހ

�ࠦ ߎ�Ƅࡩݘޢެ ࢢ ƥ�ࣩ ఱࡺ ఠƥ�ࠦࡺࡩܻޢۑ ࠁޯ Ƅ�Ɣ ƥྲ ႖ݝ� ༨ဈ �ܻࠧ ƍ ༧ܻဈ Ƅ�যঠݹ�Ƈ ƄƎƄࡩߥƄ�Ƥࠧ߃ƥۑ��፥ ገܻ ࢧ ࠁ ଘଓƄ�݊ ࡺ ޯ഻വറƄ

ࠦ Ƅ�ܻࠦࡩݘޢެ ࢧ ࠁ ᄣܺ� ᐳܻ Ⴐ ࢧݶܻ ࠀ ƥsample statistics] [[�݊ ࡺ ޯ഻വറƄߎ� ࢧ ࢝�Ƅࡩ�དྷކ ࢧݶܻ உै Ƅ� ܻࡺ ყެჅ

�Ꭸ፻ܻࣩ�ࡷݘ ఱࡺ ఠ[ Parameters] .

1.2Żܸࢤ ߾ କଐƁ�ࣴ ࣰ ၫ�বঐࠤ ࡴߣܸ
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.1.2.1�݇ ࡷ സެലമƁƢ�ࠣ Ɓ።ࡦݕޟީ ጅܸ ࢤ ߾ କଐƁ

ࠣ ƁSampleࡦݕޟީ ] :[�݊ ࡺ ޯ഻വറƄࡼ� �ž༅ࡷ �፥ ፕ، ዙኽۑ�Ƅࠅޢ߄ �ൎޢ�ቻቱ�ቿቷያዪ�ƣ ࡓ࣠ ݟ�ކ ༨ဂ�࣠ޢ �ൎࡩ

Ƅ�Ǝ ༬ܻೞ Ƅ�ƥƀ�ƣ ၴܻࡷݘၮ�ࠦ߄ �፥ ጿ�ƅ ƄƌଜଓƄ�ࠦޢᆿᆝ �ƅ ൎ࣍ ���ࡼ� �ݑ ܻช߄༨ဈ࣏ࠦ ߙܻ ༨ீ �፥ ጿ��ƆࡺଐଌƄࡣ� ࠑޢ ࡩެ

ūƇ ྲࡷ࣠ Ⴎ �ƣࠁ ၮ�፥߄ ጿ�Ƣ Ƅ�Ɩࡩݘܻ ܻ࣐ Ƅ�१ࡩߥ ॐ࣌ ࡼ�ࡷ࣠ எᆋ�žࡷ �ƣ ၮ��ࠦ߄ ࣏ ߙܻ ༨ீ �፥ ጿ�Ƨ ೨ഁଐଌƄ� ެީ Ƅ�१ࡩ ॐ࣌ �ƥƀࡷ࣠

ܻࠦ ࢧ ࠁ Ƃ�ࣩ ఱࡺ ఠ�ࠦ ࢝�Ƅࡩݘޢެ ࢧݶܻ ࠀ ƥࠦ�ۑ� Ƅ�፟ࡩݘޢެ ፑƄ�ే ఴ ఝ�ܻ คܾ ]ۑۑ�ߙ Statistic]

݇ ࡷ സެലമƁ[ Population ] :�ᇯ ᆝ �፟ ፑƄ�ƆƎ ࢸܻ ്ᑉᐽ� ໄܻ ࢧ ࠁ ଘଓƄࡣ� ࡼ�ߘީ ႀ߄�Ƣࡷ ఱޯ ఠ�݊ ࡺ ༬ޯீ �ࠦ ൞ᇅᆝ

�Ǝ ༬ܻೞ Ƅ�ᇯ ᆝ �ƥƀ�ƣ ၮ�ࠦ߄ ၴܻࡷݘ �፥ ጿ�ƅ ൎ࣐ Ƅ�ᇯࡩ ᆝ �ơ ܻ�ރߥ࣠ ࠦ�ۑ�ࡷ�ൎݑެ߄ࡷ ࢵ ƄƎኆ ᒗᐽ�ܻ ࠧƎ ޢܻޯ ࠀ Ƅ�Ꭸ᎙�དྷࡩƄ�ྲ Ⴋ Ƅࡩݘެܻ

ࢧ߄� �ރߥ ܻคܾ ��ƣۑߙ ࣏ၮ�ࠦ߄ ߙܻ ༨ீ �፥ ጿ�Ƣ Ƅ�Ɩࡩݘܻ ܻ࣐ ᑃᐽ�ߥ ໄހܻݘ Ƅ�ࡩޯ ໄ࣌ߦ ࣠ଐଌƄ�ᇯ ᆝ �ƥƀࡼ�� ৈষƄ�፥ ጿ�ƆࡺଐଌƄࡣ� ࠑޢ Ƅࡩެ

വ഻റƄ࢝� ࢧݶܻ ࠀ ƥۑ��፥ ገܻ ࢧ ࠁ ଘଓƄ�݊ ࡺ ޯ഻വറƄ�ࠦ ൞൙ࣩ�ࡷݘ ఱࡺ ఠ�݊ Parameterޯࡺ ][

.1.2.2Ƅ ޟަހܸܸ Ɓ�݇ࡦ ዖወ

Ƅ ޟަހܸܸ ]Ɓࡦ Data ]�፥ ገܻ ࢧ ࠁ Ƃ�݊ ࡺ ༬ޯீ ࡼ� ܻ�ࡷ ዙዋݘࠩ �যঠݹ�དྷࡩƄ�Ƈ Ƅࠧ߄ ࣃܻ ଐଌƄƥࢇ� ஊैߥݶܻ Ƅࡼ� ࠦ�ࡷ ၮ࣠ዙಣಝ�፥ ፕ

ࡣ ၯ ኆ ቱƄ࣊� ࢵ ࣠ Ƅ�Ʀࡩݘޯƥ�ūযওޯࡷ ࣠ ࣀޯ ƥ�ࠦࡷ ެࠩ ଐଌƄƥࡼ� ࣀ Ƅƥ�ᄎࡩ ႓ଘଓƄ��Ƈ ޢީރܻܻ ࡼ�ƀࡷƄ�ቿቷࡩ �ۑ�ƥࡷ ໄࡷݘ، �ቿቱܻஊै Ƅ

ᅵै Ƅࠦ�ۑۑۑۑ ࠅޢ ƥ༝༎Ƅ

�ᇯ ᇍ ఴ ఓ�Ƈ ޢީރܻܻ Ƅ�݊ࡩ ዙዋޢዙኸ �፥ ጿ�ࠦ ኆߘ ቱƄƥ�ࠦ ݹܻ ࡼ�Ƅࡩݘެ �ਔࡷ ৹ଘଓ�ƥۑ��፥ ገܻ ࢧ ࠁ ଘଓƄݟ� ࠒ Ƅ�፥ࡩީ ጿ�፟ ፑƥଘଓƄ�Ɔ࣐࣠ உै Ƅ�ࠦ

࣍ޟࠦ உܻै Ƅ�Ƈ ޢީރܻܻ Ƅ�ƣࡩ ଘଓ�ᑑ ᐽƍƥ�፥ ገܻ ࢧ ࠁ ଘଓƄࡣ� ႁޢ Ƅ�፥ࡩޯ ጿ�Ɛ ܻࢵ ଘଓƄ�ޯܻ�ކݘ ᐱ�ଘଓ�ࠦ ܻ ࢧ ࠁ ଘଓƄ�Ƈ ޢީރܻܻ Ƅ�݊ࡩ ዙዋ

ᐱܻᏳ�Ɵ މ࣠࣠ �ేࡷ ၩ�ƥ�ࠦ ࣍ޟ ၯܻ �Ƈ ܻၴ ܻޯ ჴެࢵ Ƅ�ƆƎƥྲ Ⴎ �ߴހࡩܻ ჱޯ.

1.2.3Ƅ ޟަހܸܸ Ɓ�ƋƉࡦ ࢤܸ Ƅ�Ƈࡴ ޢީރܻܻ Ƅ�ƣࡩ �Ǝƌߙܻ ࢧܻ ଐଌƄݪ� ࣀ ࠁ ��ก�፟ރܻ ፑƄߎ� ࢧެ ࠦ�ކ ܻ ࢧ ࠁ ଘଓࠦࡩޢƥƀ�Ƈ و ܻ

ݹ࣠ࠦ �Ƈމރܻ กރܻܻ

ƢକଐƁ�Ƅࡦޟࠣ ޟަހܸܸ ࢵƄ�ࠦࡩƁདྷࡦ ƄƎኆ ቱƄ�Ɠ ࣀࠢ�ࡩݓ ݟ�ރߦ ࠁ ܻީ ࡣ�Ƅࡩ ࡼ�ߘީ ݟ�ࡷ ࠒ ᑃީᐽࡣ� ࢢ ଘଓƄ�፥ ጿ�݊ ዙ၅ေ�Ƈ ��กރܻܻ�

Ƈ ၰܻ ࣀ࣠ ଐଌƄࢇ� ࣍ݹ ࡼ� ݊�ݑ ዙ၅ေƥ�ࠦ ࢧߦ Ƅ�ࠦࡩ ࢢޢ Ƅ�Ƈ ޢީރܻܻ ࡣ�ࠧ߃Ƅ�Ƥࡩ ܻ�ۑ�ࡷ ᐱᏳ�Ƣ࣠ݹߥਔ ࡼ�Ƅࡩݘ߄৲ �Ʀࡷ ༬ဈ �དྷࡩƄ�Ɔ

�Ǝࢧ߄ ଐଌƄࡼ� �ॡॏࡷ ࣀޯ �፥ࡷ ፕ ƥଘଓƄ�Ƈࡩޢࠦ� ޢީރܻܻ �ƈۑ�Ƅࡩ ༨ܻဂ ଘଓƄ� ೨ഁ Ƅ୪�ƥ�Ƈ ࣀܻ ࢵ ࣓ଐଌƄ࢛� ࡓ࣠ࡷƥ�ࠦހݘ ஊै Ƅࡣ� ߘީ

Ƨ ƌ ࢧܻ ଘଓƄ�݊ߘޯ ࢠ࣠ Ƅ�ࠦࡩ ࢵ ƄƎƌࡴ� ၰ߄ࠧ Ƅ�ƌƄƎƄ�ƄƍƄ�ơ ࡣ�ଐଌƄܻ ࢵხޢ �ે ၮۑ��ơ ƥଘଓƄ-ᇍ ࣀ ᑃᐽ�፥ ፎ ܻࡺ ࠅޯ ଘଓƄݝ� ༨ဈ �ƣ ᇴ

�ࠦ ࠦ�ࡷݘޢެ �፥ߘݹ ጿࡩߦߥ�Ƅ࣊� �ƣ ،ࠀ ᇴᇍ ࣀ Ƅ�ࠦࡩ ၯߦޢ ࡼ� �Ƈݑ ก�݊ރܻܻ ዙ၅ဤ�ࠢ ރܾ ࡣ�Ƅࡩ ،ߙ ޢࠧ ܾޯ ࣯�ݘƄࡩ ൞൙ūƆྲ ႓ଘଓƄࡣ� ၯ ƌ�ū

� ໄܻݘࡩଐଌƄ�ƌ߄ၮ، �ᅵै Ƅ، �Ƣ �Ƨߘܻ ኅ ቱƄ�ơ ƥଘଓƄ࢝� ࠑ ࣃ Ƅ�ࠢࡩ ࠦ�ۑ��ଘଓރ ƥƀ�Ƈࡩޢ ก�ࣩރܻܻ ఱࡺ ఠ�Ƈ �ᇯࠧ߃ଐଌƄ�Ƥݘळॅܻࡷ ᆝ

ƥଘଓƄ�Ƈࡩޢࠦ ޢީރܻܻ �Ƈۑ�Ƅࡩ ޢީރܻܻ ࠧ߃Ƅ�Ƥࡩ �݊ ዙ၅ါ

�ే ၩ�ƥƀ���ቿቷܻߥހଐଌƀ��Ɔྲ ႖ܻީ ࠦ�ࡷ ࣐ݹߥ ࠦ��ހ ࠢ��ݑޢެ �ž༅ެࡷ �ƥƄ�ቻᇝᆝ �݊ ࡺ ޯ഻വറƄ�ƌƄߙƄࡼ� ܻ�ࡷ ᐱᐕၮ�ơ ࢧ࣠ ஊै Ƅࡼ� ࡓ ಼

�Ɔྲ ႖ܻީ �ƣ ،ࡷ Ƅƥ�ਔࡩޯߦ࣠ ৲ࡩᇴᆝ፥ፎ ܻࡺ ࠅޯ ଘଓƄࡣ� ࢢ Ƅ࣠ Ƅ��บࡩޯ คރଘଓƄƥ(



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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ހܸݶࣝࠣ• Ɓ�Ƅࡦޯ ޟަހܸܸ ࣃƁ�ƆƎ࣠ࡦ ჱଐଌƄ�ే ၩ�ƥƄ�ƆƎ࣠ࣃ ჱଐଌƄ�Ƈ ޢީރܻܻ Ƅ�፥ࡩ ፕ ��، अƎ ߥܻ ݪ�Ƅƥࡩޯ ࡓޯ ᚻࡩᇴᆝ�ൎۑ�ࡷ�Ƈ ൎ഻വറƄƥ�म

�ž ࢧܻ ࠁ ്ᑉᐽ�Ƨ ೨ഁଐଌƄ�Əܻࠩ எै Ƅ، � ᐱܻᐕ߄ࡷႀ ࣀޯ ଐଌ�ࠦ࣠ݹ �Ǝƌމރܻ ࢧܻ �ޯࡷ ࣃƄƎ࣠ކࠢ�ކݘ ჱࡷƥ، ቦሼƥࡼ� ၯ߃��ࡷ �ᚻޢ࣓ ��ᑑܻࡷ ᐽ

Ƅ࣠ࡩޢ߄ ଐଌƄƥ�Ƈ ߙ࣠ޢܻ Ƅ�Ƈࡩ ଘଓܻ ၰ ���፥ ጕ߄ଐଌƄࡣ� ႅ ࣀ Ƅ، ƥ༝༎ƄƟࡩ ൎ࣐ Ƅƥ�Ɖࡩ Ƅ  ࣏ࡺ) و ଐެଌƄ�Ƈ ƄƎ࣠ࣃ ჱࡷ�ᑑ ᐽቦሼ�Ƈ ܻ

Ɔ߄ႁ ଐޯଌƄࡴ� ଛଓᇴᆝ�ࠦࡷ ƥኆࡩޢ ቱƄ.

.1.2.4Ƅ ޟަހܸܸ Ɓ�݇ࡦ ዖወ �Ɯ ࡼ�࣊ ࠢ�ࡷ Ƅ༇ݶ Ƅࡼ� ࡓ ಼�ƈ ࠒ࣠ ࡼ�Ƅࡩީ ߄�Ɔƌࡷ ଐଌƄ�Ɩݘޯ Ƅ࣠ ᑉᐽ�Ƈރ ޢީރܻܻ Ƅ�݊ࡩ ዙዋ ��

 ໄޯ ࡩܻޢ Ƅ�ࡩޯ ໄޯ࣐ݹߥ Ƅ�ơࡩ ൎၯ:

( i ࡣ( ࡷ ࣃܻ Ƅ�ྲࡩ Ⴐ ஊै Ƅ�ࠦ ]࣍ݹߥ census method]

(ii )ࠦ Ƅ�ࠦࡩݘޢެ sample]࣍ݹߥ method ]

I ࡠ. ࡴ ࣀܸ Ɓ�ྯࡦ Ⴍ இॅ Ɓ�Ƨ ኅ ቱƄƥ�፥ ገܻ ࢧ ࠁ ଘଓƄ�݊ ࡺ ޯ഻വറƄࡼ� ࠦ�ࡷ ހ࣠  ଐଌƄ�Ƈ ޢީރܻܻ Ƅ�݊ࡩ ዙዋ �ࠦ ዙኸޢ �Ƨ ࣠ ༨ޯ �߰ ࣀ �ᇯࡷ ᆝ ��

�ƒ ༧ܻೞ Ƅ��Ƈ Ƅƌࡼ�ࡷߦ �ƣࡷ ࡓ࣠ ، �ƣ ᇴᆝ �ƄƍƄࠦ�ۑ� ࢵ ƄƎኆ ቱƄݝ� ༨ဈ �્ ᇣᇍ Ƅ�݊ࡩ ࡺ ޯ഻വറƄ�ࣩ ఱࡺ ఓƥۑ����ᅵै Ƅۑۑۑ�ž ࢸޢܻ Ƅ

�ܻ �ኆࡷ ቷހ�ƣ ᇴᇍ ࢵ �ࠦ ࢵ ƄƎƌ�ƅ ॅळ࣐ ଐଌƄ، ࢇ� ࣍ ܻެ �፥ࡷ ጿ�ྲ ႓ଘଓƄ�ᇯ ᆝ�ࠦ ಹܻ �ᇯߘ ᆝ �ƅ Ƅ࣠ ࠖ ޯࢵ Ƅƥ࢝� ஊ �ᑑ ᐽƍݪ� ࣐ 

ߎ ༟༎Ƅƥ�ྲݹ Ⴎ ஊै Ƅ� ໄݑޢƄƎ༝༎Ƅ�ơ ᑃᐽ�Ƨݘܻࡺ ƌ ࢧܻ ଘଓƄ�݊ߘޯ ࢠ࣠ Ƅ�ࠦࡩ ࢵ ƄƎƌ�ƅ ॅळ࣐ ଐଌƄ�ƣ ᇴᆝ �ƄƍƄƥۑ��ኆ ቷީࡩƄ�ᑑ ᐽƍ�፥ ጿ

�ኆ ቷީࡩƄࡼ� ࠦ�ࡷ ࠦ�ࡷݘޢެ ࣏ ߙܻ ༨ீ ࡼ� ܻ�ࡷ ࠦ�ࡷ �፥ࡷ߄मअݹ ጿ،،ơ ࣊�Ƅࡩݘܻࡺ ࡼ�ߙߥ ࢥࡺ ข� ໄ࣠މ ࠒ ଐީଌƄ�ࠦ ಹܻ �ƣߘ �፥ጿ�ߙܾ ໄݑޢƄƎ༝༎Ƅ

�Ƈ Ƅƌࡼ�ࡷߦ �ᇯࡷߦ�Ɔƌࡷ ᆝ �ƣ ଘଓ�ࠦ ኆߘ ቱƄƥ�ࠦ ߘ࣠ޢ މ࣠ ଐଌƄ�፥ ፕ ࡣ� ࡷ ࣃܻ Ƅ�ྲࡩ Ⴐ ஊै Ƅ�ࠦ ࣍ݹߥ �ܻ Ƅ୷୪�ƣݹ ƀࠦ�ۑ� ଐଌƄ�ᑻ߄मअݹ ᑧކ

�݊ ࡺ ޯ഻വറƄߎ� ᇴᇍࡩޢ �Ɩކ ƎƄ�፥ކߦܻ ጿࡣ� ࡣ�ใ ࡷ ࣃܻ Ƅ�ྲࡩ Ⴐ ஊै Ƅ�ƅ �ƣݑޢ࣠ �༇ߙܾ Ƅ�ว คܻ ၴ ࡼ� �ۑ�ࡷ ᐱܻᐢࢵ ƄƎƌ�যঠެܻ�ݹ ࠧ

ྲ Ⴐ ஊै ƄƢ߄ႀ ࣀޯ ଐଌƄݝ� ߘ࣠ Ƅ�ơࡩ ࣍࣠ ƥ�ࠦ Ƅ�ƅࡩݘޢެ ॅळࢵ ࠦ�ހܾ Ǝރ .ࡷߥܻ

ࡩܻޢࠦ Ƅ�Ƈࡩޯ ଘଓܻ ஊै Ƅ�፥ ጿ�Ƣ߄ႀ ఱޯ ఠࡣ� ࡷ ࣃܻ Ƅ�ྲࡩ Ⴐ ஊै Ƅ�ࠦ ࣍ݹߥ �ƣ Ƃ:

i)Ƅƌƥ߄ ༨ீ �ࠦ ࢵ ƄƎኆ ቱƄࡣ� ༨ீ �݊ ࡺ ޯ഻വറƄ�ƣ ᇴᆝ �ƄƍƄ

ii)ࠦߘኆ ቱƄࡼ� ࠦ�ࡷ ၮ�ࠦࡩܻޢ ၴ Ǝƌ�ਔ ৲मए�ܻ ݑެ߄ࡷ

iii) ߘܻ࣠اذ �ᇯࡷݘ ᇍ ఴ ఓ�ଘଓ�ቻቱ�ƌ߄ഷവറƄࡼ� ࡣ�༝༎Ƅƥࡷ ࡷ ࣃܻ Ƅ�ྲࡩ Ⴐ ஊै Ƅ�ે ၮ�Ɵ ଘଓƄ�Ɩރߦܻ ࢠ࣠࣠ �ƣࡷ ᇴᆝ �Ƅ

iiࠣ Ɓ�ࠣࡦݕޟީ ࣊ݶߢ ࢵێ� ƄƎƌ�যঠܻ�ݹ ެࠧ ƥࠦ�ۑ� Ƅ��ࠦࡩݘޢެ ࣍ݹߥ �፥ ጿ�ܻ ᐱᐢஎै ࡣ�᎙�Ꭸࡷݘܻ ࡷ ࣃܻ Ƅ�ྲࡩ Ⴐ ஊै Ƅ�ࠦ ࣍ݹߥ �ƅ ࠦ���ݑޢ࣠

݊ ࡺ ޯ഻വറƄ� ࡼ �ࡷ ž༅،  ݊ ࡺ ޯ഻വറƄ� ࡼ �ࡷ ž༅ � Ƈ �กރܻܻ Ǝܻީ �ଘଓƄݑޯ  ໄހݘ� ၯ߃ ଘଓƄ� যঠݹƥ، ၮ� ž ܻก� ƥ�ƣ �ߙܻ ޢࠢ

ơ ࠁ࣠ �Ƈ ܻၴ ܻޯ ჴެࢵ ଘଓƄ�݊ ࡺ ޯ഻വറƄࡣ� �ƣ Ƅݪ� ༬ �ࠦ ࠦ�ۑ�Ƅƥࡩݘޢެ ࡼ�Ƅࡩݘޢެ ܻ�ࡷ ࣍ࠩ ܻީ ჴެࢵ Ƅ�যঠ݊�ݹ ࡺ ޯ഻വറƄ�Ƅࠅޢ߄ �ൎޢ

�ࠦ ࣍ݹߥƄ�ࠦࡩݘޢެ �፥ ጿ�ƥ݊�ۑ� ࡺ ޯ഻വറƄ�Ƈ ࢢߦܻ ࢪ� ࡓ ࠖ ،ƥކݘ ൞ᒑᐽ�ࠦ࣠ރ ࡓ ᅚଌƄ�Ƈ ƄƌߦଐଌƄ�ࠦࢵ ƄƎƌࡼ� �ଘଓਔࡷ ৹�݊ ޯࡺ

�ᇯ ᇍ ࡁ �፥ ገܻ ࢧ ࠁ ଘଓƄ، ࠦ�ۑ ࣩ�ݑޢެ ఱࡺ ఠ�Ƈ ƄƌߦଐଌƄࡼ� �ž༅ࡷ �ࠦ ࢵ ƄƎƌ�যঠݹቿቷያዪ�ࠦ Ƅ�บࡩݘޢެ คᇴᆝ �ƄƍƄƥū݊ ࡺ ޯࠖ ൞ᒑᐽ

വറƄ�Ƈ ࢢߦܻ ࡴ� ࠧƀ�ƣ ࠦߙܻ ࡣ�Ƅࡩݘޢެ ༨ဈޢ ࡼ� ܻ�ࡷ ࠅࠩ ܻޯ ჴެࢵ Ƅࡼ� ࡓ ಼�݊ ࡺ ޯ഻.

ࠦงଘଓƄ�Ƈ ଘଓܻ ஊै Ƅ�፥ ጿ�Ƣ߄ႀ ఱޯ ఠ�ࠦ ܻ ଐଌƄ�ࠦݘ ࣍ݹߥ �ƣ Ƃ:



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ14

i)ƌƥ߄ ༨ீ �ే ၩݟ� ࠒ ࡣ�Ƅࡩީ ༨ீ �݊ ࡺ ޯ഻വറƄ�ƣ ᇴᆝ �ƄƍƄ

ii)ࠢެܻ፟�ߙݶ ፑƄ�Ƨ ƌ࣓ݟ�ݹ ࠒ ࡣ�Ƅࡩީ ༨ீ �݊ ࡺ ޯ഻വറƄ�ƣ ᇴᆝ �ƄƍƄ

iii)ݟ ࠒ Ƅ�ࠦࡩީ ዙኸޢ �፥ ጿ�Ǝܻީ ଘଓƄ�ݑޯ ໄ߃�ހݘ ၯ �፥ݹ࣓ ፑܻ ଐଌƄ�ว คܻ எै Ƅ�ƣ ᇴᆝ �ƄƍƄ

•�ࠣ ࢲޟ ࢲܸ କଐƁ�Ƅ Ɓ౫ౄࡷଉƁࠣ ᑀᐺݕޟީ

i.ൎޢ�፥ ገܻ ࢧ ࠁ ଘଓƄ�݊ ࡺ ޯࠖ ൞ᒑᐽ�ቿቷያዪ�ƣ ࡓ࣠ ݟ�ކ ༨ဂޢ �ࠦ ݹܻ �Ǝܻޯހݘެ ༧ဈ �ƣ Ƅݪ� ༬ �ࠦ ࡣ���Ƅࡩݘޢެ ߄ݹষƄܻޢ ၴ

i.� ᇴᆝߙޢܻ �ƣ ࡓ࣠ �ƣݹ Ƅݪ� ༬ �ࠦ ࡴ�Ƅࡩݘޢެ ᄽ ��ࡓߦݹܻࠦ� ᚻࡩƄ، �ᑑ ᐽኅ ቱ� ���ଘଓކ  ،ൎၯߙܻ ᐱܻƀ�ơ ܻࡺ ࠁޯ Ƅࢪ�� ࡓ ݘ

݊ ࡺ ޯ഻വറƄ�Ƈ ࢢߦܻ

ii.ቿቷߥ ࣀޯ �ƣࡷ ࡓ࣠ ݟ�ކ ༨ဂޢ �ܻ ࠧƎ ޢܻޯ ࠀ Ƅ�যঠݹ�ƣ Ƅݪ� ༬ �ࠦ Ƅ�Ƈࡩݘޢެ Ƅƌࡼ�ࡷߦ �ᇯࡷߦ�Ɔƌࡷ ᆝ ���ơ ൎߥ ޯࢵ ଘଓƄ

Ʀ ༇ ଘଓƄࡼ� ݑ

iii.�݊ ࡺ ޯࠖ ൞ᒑᐽ�ࠦ࣠ރ ࡓ ᅚଌƄ�Ƈ ƄƌߦଐଌƄ� ໄހ�Ɵ ƥၴ߄�ߙ �ଘଓ�Ơކ࣠ ܻެ ࠧ�ƣ �ᄅހܾ ྈܻႅ ࢧ߄�ހࡩޯܻ ��ݹߥ�ᄅ ྈܻႅ Ƅࡩޯ

࣯ ࣐ �ƣކݘ Ƅݪ� ༬ �݊ ࡺ ޯ഻വറƄࢪ� ࡼ�ރߦ �ƣࡷ ܻޯ ჱݑޢ�Ƈ ၯ߃ Ƅ�ƄƍƄࠦ�ۑ ᑃᐽ�ᑑݘޢެ ᐽቦሼƥ

ࠦႅ ჴެޢ ࢪ�Ƅࡩ .ރߦ

.1.2.5Ƅ ܸީ Ɓ�Ɠࡦݕޟ Ɓࣝ Žހ

ዙܻ� ໄࢵޢ ܻࢵ Ƅ� ໄၮ࣠፟�ރ ፑƄ�Ƈ ܻެ Ƅ�ᄎࡩݘޢ ႞ߥง:

ࠣ ෴ୃƁࣝ ࣀ Ɓ�ࠣࡦݕ ƁRandomࡦݕޟީ Sampling][

ࠣ ෴ୃƁࣝ ࣀ Ɓ�౭ౄၦ�ࠣࡦݕ ]Ɓࡦݕޟީ Non-random sampling]

ࠣ ෴ୃƁࣝ ࣀ Ɓ�ࠣࡦݕ Ɓ�ࠦࡦݕޟީ งଘଓƄ�Ɩ Ƅ࣠ ࡼ�ଘଓƄރ �ƣࡷ ࡓ࣠ ข��:

i.࣐ࠦ ࣀޢ ხࡩƄ�ࠦƄ࣠ ࣃ Ƅ�ࠦࡩݘ ]Ƅࡩݘޢެ Random Simple Sampling ࡼ�[ ༅ࠦ�ࡷ �ࠦၮ࣠ዙಣಝ�፥ ፕ

�ƌƄߙƀ�݊ ዙዋޢ �ƣ ƀ�ཀྵཏݘೃ�Ƨ ƀ�ū�݊ ࡺ ޯ഻വറƄ�ᑑ ᐽƍࡼ� ࠦ�ࡷ ࡁݘޢެ �Ǝܻޯ ࠑ ࢢࠦ�ࡩޯ ࢪ�Ƅࡩߦ �ރߦ ಛܻಗ�፥ ገܻ ࢧ ࠁ ଘଓƄ�݊ ࡺ ޯ഻വറƄ

�ࠦ ࠢ�ݑޢެ �Ƈެࡷ ే ࠀޯ Ƅ�ƄƍƂ�ᄅ ྈܻႅ ݊�ޯࡷ ࡺ ޯ഻വറƄ�ƣ ƀ�፟ ፑƂ�ᑑ ᐽƍ�݊ ࠅ मअƥ�ūƄƥƎܻޯ ༧Ƭ �ƣ ƀ�፥ ጿ�ࠦࢢ ࡴ�ߙ ಛಗ�݊ ࡺ ޯ഻വറƄ

अ߃ எै Ƅࡼ� ያዜކܻࠢ�ۑ��ƥࡷ ƥ�ࠢࢧ ࢧݶܻ ࠀ �݊ ዙዋޢ � ᐱܻᐕ࣏ࠩ�ߙ �݊ޢƥ�ቻቷކ ࣐ޢ ఱޯ ఠ�ࠦ࣍ݹߥ �Ƨ ƥम�ƣހܾ ެܻ�ހܾ ࠧ�ƆƎ ࢸܻ ଗଓܻ ހ

�ࠦ ݹ࣠ �ଘଓ�ࠦކݘƄ�ཏࡩݘߦ Ƅ࣠ ࣃ ࠦ�ݑ ൞ᇅᆝ،،ଓ�݊ ࡺ ޯ഻വറƄ�፥ ጿ�Ƥ߄ၰ ƥ�ᇯ ᇍ ࠦ�ࡩ ƥݹ ࣀܻ ჴࡷ�ƒ �žߙ ܻ࣐ ࡣ�ކݘƄ�ཏݑ �ƣހ ࡓ࣠ �ƣކ ଘ

ࠦ Ƅ�፥ࡩݘޢެ ጿ�ƆƎܻޯ ༧ீ.

.IIࠣߢޟ ަ࣍ Ɓ�ࠣࡦ ƁStratifiedࡦݕޟީ Sampling ][�Ɔž ࡁߦܻ �ࡁ ƀ�ࠦ ࢧࡺ�যওݑޢެ �፥ކ ፕ ߥޢࠦ� ީ࣐ Ƅ�ࠦࡩ Ƅࡩݘޢެ

࣐ࠦ� ࣀޢ ხࡩƄ�ࠦƄ࣠ ࣃ Ƅ�ࠦࡩݘ Ƅ��ƅࡩݘޢެ ॅळࢵ ƀ�ƢƄ߄ႀ ޯࢵ Ƅࢇ� ࣍ݹ ࡼ� �ݑ ᐱܻᐕၮ�ơ ࢧ࣠ ஊै Ƅ�যঠݹ�དྷࡩƄ�ࠦ ࡼ�Ƅࡩݘޢެ و  ،ࡷ

�፥ ገܻ ࢧ ࠁ ଘଓƄ�݊ ࡺ ޯ഻വറƄ�፥ ጿ�ࠦఱ ఝܻႅ �ేޯࡷ ၩ�ܻࠦ ࢧ ࠁ ଘଓƄ�Ƈ ࡺݘܻ ޯ഻വറƄ�บ คᇴᆝ �ƄƍƄ�ƅ ॅळࢵ ଘଓƄ�Ƅࠧ߃�Ƣ߄ႀ ఱޯ ఓ

ࢧܻ ࠁ ଘଓƄ�݊ ࡺ ޯ഻വറƄ�যওࣀ ߥޢࠦ�ݹ�যঠކߥ ީ࣐ Ƅ�ࠦࡩ Ƅ�፥ࡩݘޢެ ጿ߄�ۑ��ၰ Ƅ࣠ ࡼ�Ƅവ഻റƄࡩ ၮ࣠ዙಣಝ�፟ࠦ�ࡷ ፑƄ�፥ ገ�౮ే ใ�Ɔే ࢧݓ Ƅ�Ƈࡩ ޯࡺݘܻ



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ15

ፑƄ�ƅ ॅळ࣐ ଐଌƄ�ࠦ ࡴ�Ƅࡩݘޢެ ᄽ �ᄎ ႞ݹߥ�Ꭸܻ�ۑ� ᐱᐟყჅ�ܻ �Ƈߙޢࡺ Ƅ߄ၰ ࡣ�Ƅࡩ࣠ މܻ ݪ� ࣀ ჱჅ�ƌƄ߄ၮƄ�፟Ƈ ࡺݘܻ ޯ഻വറƄ�Ƥࠧ߃�Ƣ࣠ᄽۑ�

�Ƥࠧ߃�Ɩ ࣠ዙಣಝƥ�ే ࢧݓ Ƅ�݊ࡩ ࡺ ޯ഻വറƄ�ᑑ ᐽƍ�Ƈ Ƅ߄ၰ ƥ�፥ጿၴ߄� ༅ࠦ�ކ࣠ �ࠦƄ࣠ ࣃ ࠦ�ݑ ࡴ�ݑޢެ ᄽ ࡣ� ၮ�ᇯ߄಼�ƌ ᆝƥ

ހॅࠦ ळ࣐ ଐଌƄ�ࠦ ࡣ�Ƅࡩݘޢެ ಼�Ƈ ܻެ Ƅࡩݘޢ

ƅ ॅळ࣐ ࠢ�ࡷ ƀ�Ɠރ ߦ ࡼ�ࡩެ ࠦ�ࡷ ރ࣠ ࡓ ࠦ�ࡷ �Ǝݑޢެ ޢܻޯ ࠀ Ƅ200�ࠦ Ƅ�ࠦࡩݘƎƄƌଘଓƄ�Ƣॅळݹ ᆿᆝ�ࠦޢ ࣍ީ �݊ ࡺ ༬ޯீ ࡼ� ݪ��ࡷ ࣍ࡩܻ

ࡴ� ዙಣಝ�݅ݑ࣠ࠩ ࡩܻ Ƅ�ƣࡩީ ၴܻࡷݘၮ�ࠦ߄ �፥ ጿ5000�ቿቷܻࡺމ ࢧ�ƆƎ࣠ޯࡷ ࠦ�ހ ࣐ީ Ƅ�݊ࡩ ዙዋޢ ࡣ� ݟ� ༨ဂޢ ݪ��ۑ� �Ƅƍ ،࣍ࡩܻ ߙܻ

፥ ፕ ƥ�ࠦ ൞൙ၮ�Ƣޢ ࣀܻ Ƅ�ࠦߘ ࡼ�ƎƄހݘ �ƣࡷ ࡓ࣠ ข�ࠦ Ƅ�ࠦࡩݘƎƄƌଘଓƄ�Ƣॅळݹ ᆿᆝޢ �ƣ Ƅ�ܻ ൞ެ൙ၮ:

� �ࠦ ީࢵ ഷܻവറƄ�ᄎ ႞1800ߘ�ݪ ࣍ࡩܻ �

ዙኸ ଘଓƄ�ƆƎƄƌƄ�ᄎ ႞ߘ� �ơ ܻ1600

� �ž ࢧܻ ࠁ ଘଓƄ�ᄎ ႞1200ߘ

 �ࠦ ࠒޢ ࢧ Ƅ�ƆƎƄƌଘଓƄ�ᄎࡩ ႞400ߘ

�� �ࠦ Ƅ�፥ࡩݘޢެ ጿ�ࠦ ީࢵ ഷܻവറƄ�ᄎ ႞ࠦ�ߘ ࣍ީ ݪ� ყࢧ �ƣރ ƍƀ1800/5000(x200=72

�� �ࠦ Ƅ�፥ࡩݘޢެ ጿ�ƆƎƄƌଘଓƄ�ᄎ ႞ࠦ�ߘ ࣍ީ ݪ� ყࢧ x200=64)1600/5000ރ

�� �ࠦ Ƅ�፥ࡩݘޢެ ጿ�ž ࢧܻ ࠁ ଘଓƄ�ᄎ ႞ࠦ�ߘ ࣍ީ ݪ� ყࢧ x200=48)1200/5000ރ

�ᄎ ႞ࠦ�ߘ ࣍ީ ݪ� ყࢧ ࠦ� ��ރ ࠒޢ ࢧ Ƅ�ƆƎƄƌଘଓƄ400/5000(x200=16ࡩ

�Ǝ ޢܻޯ ࠀ �ᑑރߥ�Ƣ࣠ހܻ ᐽƍ72�ࠦހݘ߄� ࣐ީ �ᑑހߘƄ�যওࡩ ᐽƍƥ��ࠦ ީࢵ ഷܻവറƄ�ᄎ ႞ࠦ�ߘ ࣍ީ ࡼ� ࠦ�ࡷ Ƅ࣠ ࣃ ࢧ�ƆƎ࣠ݑ ܻ���ހ ࣍ࡩީܻ

ࡼ� 1�፟ࡷ ፑƄ1800�Ǝܻޯ ༧စ �Ꭸ72ࢪ� ก�ᑑߦ ᐽቦሼƥࠦ�ۑ Ƅ࣠ ࣃ �Ƣݑ ƎƄ�ࠦߘܻ ࡼ�ƎƄހݘ �ƣࡷ ࡓ࣠ ᅚଌƄƥ�ܻ Ƅ࣠ ࣃ ܻ�ݑ ዙኼƎ

�Ǝ ޢܻޯ ࠀ ࠦ�ރߥ�Ƣ࣠ހܻ ࣐ݹߥ Ƅ64ƆƎƄƌଘଓƄ�ᄎࡩ ႞ࡼ�ߘ ܻ���ࡷ �ƥ�ž 48و   ࣍ࡩީܻ ࢧܻ ࠁ ଘଓƄ�ᄎ ႞ࡼ�ߘ ܻ��ࡷ 16࣍ࡩީܻ

ࠒޢࠦ ࢧ Ƅ�ƆƎƄƌଘଓƄ�ᄎࡩ ႞ࡼ�ߘ ܻ��ࡷ ࣍ࡩީܻ .

� �ƆƎܻޯ ശവറƄ�ࠦ ࡴ�Ƅࡩݘޢެ ᄽ �ƣ �Ƅቦࠧƥ72+64+48+16=200ߙܻ

III.ࠣ࣌ࡷ ެީ ଉƁ�ࠣ ƁSystematicࡦݕޟީ Sampling ][

�፥ ገܻ ࢧ ࠁ ଘଓƄ�݊ ࡺ ޯࠖ ൞ᒑᐽ�ࠦ࣠ރ ࡓ ᅚଌƄ�Ƈ Ƅƌߦଐଌܻࠦ�ހಹܻ ߙ࣠�ߘ ข� �Ɔƌݑެ߄ܻࡷ ၮܻ�࣏ࠦࡺ ޯެ ଐଌƄ�ࠦ ࣍ݹߥƄ�ࠦࡩݘޢެ �Ƣ߄ႀ ఱޯ ఠ

ࡣ�Ƅࡩީ ༨ீࡴ� ᄽ �ેၮ�݊ ࡺ ޯࠖ ൞ᒑᐽ�્ᇣᇍ ࣀƄ�যওࡩݘ߄Ƅ�ƌࡩ �Ɛކߥ ܻࢵ ƀ�ેၮ� ᐱܻᐟࡷ�Ƈ Ƅ߄ၰ Ƅ�Ǝࡩ࣠ ޢܻޯ ࠀ Ƅ�ƣ ࡓ࣠ ݟ�ۑ��ƥݹ ࠒ

�ၖ ܻެ ࡴ�Ƅࡩ ༟༎Ƅ�ેߘ ၮࡴ� ࣏ ޯެ ƥ�ƪƥࡷ ࣀܻ ჴࡷ�ᇯ ᇍ ఴ చƥ�્ ࢢ ଛଓƄ�݊ ࡺ ޯ഻വറƄ�Ƈ Ƅ߄ၰ ƥ�݊ ࡼ��ᎨކƏ࣠ݹ ƥ�ū�ࠦࡷ ހॅ ळ࣐ ଐଌƄ�ࠦ Ƅࡩݘޢެ

� �࣠ ࠧ �݊ ࡺ ޯࠖ ൞ᒑᐽ�્ ᇣᇍ Ƅ�ƣࡩݘ߄Ƅ�ƌࡩ ᇴᆝ �ƄƍƂ��ƨൎۑ�ࡷ�যওࣀ ߥ Ƅ�ᑑࡩޯ ᐽƍࡼ� ࡣ�ၮ߄500�ƌࡷ ࡴ�಼ Ǝ�࣠ߘ ࠧƥݪ�� ࣍ࡩܻ ��

ጿ�ࠦ ࣐ީ Ƅ��፥ࡩ ፕ ހॅࠦ� ळ࣐ ଐଌƄ�ࠦ Ƅ�บࡩݘޢެ คᇴᆝƥ�ūܻޢࠦ�ࡷᆿᆝ �፥20�ܻީ ࣍ࡩܻ ��، �ࠦ ᆿᇍޢ Ƅ�Ƈࡩ Ƅ߄ၰ Ƅ�݊ࡩ࣠ �ƣކƏ࣠ݹ ࡓ࣠ ߙޢ

���፥ ጘଜଓƄ�ᇯ ᇍ ࣃ Ƅ�ેࡩ ၮ�݊ ࡺ ޯࠖ ൞ᒑᐽ�ࠦ ࢢޢ ଛଓƄ500÷20=25�ࠦ ࡴ�Ƅࡩݘޢެ ඳඣ൭�Ɛ߄Ǝ�ƌߘ ܻࢵ ଛଓƄ�Ƅࠧ߃ �ે ၮƥۑ���
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-�ơ ƥଛଓƄݪ� ࣐ࡩܻ Ƅ�ᄎࡩ ႓Ƅ�Ƨ ƀ-�ࡴ ࡼ�༟༎Ƅߘ ࡣ�ࡷ ƀ�ƣߘ ࡓ࣠ ݟ�ݹ ࡼ��༨ဂ25ޢ ࡓ ࣏ࠩ�10��ƥࡩޢ ��ࡷ�ƨൎۑۑ�ƥކ

�ે ၮ�ࠦ Ƅ�Ƈࡩݘޢެ Ƅƌࡷߦ፥ጘଘଓƄ�࣠ ࠒ :Ƅࡩެ
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IV.ࠣݶƉࣝࡦݕީߢƁ�ࠣ ]Ɓࡦݕޟީ Cluster Sampling ]

ܻީ ߄�ޯࡷ ߘܻޢ Ƅ�ƣࡩݘެ ࡓ࣠ �ƣކ ƀݪ�� ༬ ߘܻޢ߄�ۑ� ߄Ƅ�ƀࡩݘެ �፥ީࡷ ጿ�ࠦߥޢ ީ࣐ Ƅ�ܻࠦࡩ ࡼ�ଐଌƄݘ ߎ�ݑ ༧ဈޯ ߥƌ࣠ݹࠦ�� Ƅ�ࠦࡩݘެ Ƅ�ࠦࡩݘޢެ 

�ܻ ၯࠩ Ƅƌ�፥ ጿ، ঠݹ��ƥ�ࠦߥޢۑ ީ࣐ Ƅ�ࠦࡩ ᑃᐽ�ࠢݘޢެ ࣃހܻ �ᇯࡷ ᇍ ࢸ ߥޢۑࠦ� ީ࣐ Ƅ�ࠦࡩ ࢪ�Ƅࡩݘޢެ ࡓ ၮ�Ƨ ƀ�ܻ ᐱᐟყჅ�ܻ ࠦ�ߙޢࡺ ఱ ఝܻႅ �፥ޯࡷ ጿ�য

ߘܻޢ߄ ࣩ�ݑެ ఱࡺ ఠ�Ƈ ၮܻ࣠ዙಣಝ�፟ ፑƂݟ� ࠒ Ƅ�݊ࡩީ ࡺ ༬ޯீ �যওࣀ ࠦ�ކߥ ࣐ݹߥ ࠧ߃Ƅ�Ƥࡩ

]Clusters[�Ƈ ၮܻ࣠ࡺ വ഻റƄ�Ƥۑࠦ�ࠧ߃ᐱᏳ ࣃܻ �Ɵࡷ ࣐ ݟ��ƥƀހ ࠒ Ƅ�݊ࡩީ ࡺ ޯ഻വറ�፥ ጿƄݓஎै Ƅ�݊ Ə࣠ݹ ݪ�Ƅࡩޯ ࣀ ࠁ �žƄ࣠ ࢵ

࣍ ƀݪ� ხࣀ ߙܻޢಛಗ�ƥ�ࠦ߃Ƅ�Ƅࡩ Ƃ�Ƈࢠ ၮܻ࣠ዙಣಝ�፟ ፑƂ�ᄎ ႞ކߥžƄ࣠ ࠁޯ Ƅݪ� ხఱ చ�Ƨ ƌ࣠ߥ �Ɩހࡩܻݘެ ࣠ Ƅ�ેၮ�ளࡩެ �Ƈ ၮܻ࣠ࡺ വ഻റƄ

�ᇯ ᇍ ఴ చ� ᐱܻᐕၮࡣ� ࢧ ࠒ ଐޯଌƄ�Ƈ ၮܻ࣠ࡺ വ഻റƄ࢛� �Ǝހݘ ޢܻޯ ࠀ ݟ�ހܻ ࠁ ܻީ ࣀ�ūযওݹߥƄ�Ƣ࣠ࡩ ߥ Ƈۑ�ހݘ߄�ࠧ߃Ƅ�Ƅࡩޯ ၮܻ࣠ዙಣಝ�ેၮ

Ƈ ଐଌƄ�݊ݘळॅܻࡷ ዙዋ �যঠݹ�ƥ�ࠦ Ƅ�፥ࡩݘޢެ ጿ�ž༅ �߰ ࢧީ �ƆƎܻޯࡩޯ ശവറƄ�ࠦ ၮ࣠ࡺ വ഻റƄ�ƌƄߙƀ�݊ ዙዋޢ ၯ߃� ƀ�যঠݟ�ݹ ༨ဂޢ �ū፥ገƄ࣠ ࣃ ݑ

ƆƎܻޯۑ ശവറƄ�Ƈ ၮܻ࣠ࡺ വ഻റƄ�Ƥࠧ߃�ƌƄߙƀࡼ� ࡷ

�ൎࡷ�Ơ ያܻዜ ଘଓƄ�ƣ ॅळࢥ �Ƅ࣠ݹߦ ᇴᆝރ �ƄƍƄ�ܻ �ƣߙޢࡺ ၮ�ࠦ߄ ࡷ߄�ƣ ᇴᇍ ࣀ �፥ࡩ ደൎᐱᐢࢵ ଘଓƄ࣊� ষƄ�ે ၮ�ƞ Ƅ�ਔࡩݘޯ ৲ƎƄ�ƄƍƄ

�Ǝ ޢܻޯ ࠀ ଘଓƄ�ࠦคܻ Ƅ�ቿቷၰࡩ ଐଌƄƥ�Ƈ ൞ᒑᐽ�፥߄मअݹܻ ገƄ࣠ ࣃ Ƅ�Ǝࡩݘ ޢܻޯ ࠀ ଘଓƄ�যঠ፟�ݹ ፑƥଘଓƄ�ቿቷၰ �Ƣ࣠ॶॱ५Ƅ�Ƣƀۑۑ�ߙރଐଌƄ�፥ጿ�ܻࠢ

ၰ ࡴ��ଐଌƄƥ ᐱᐟࡁ ࣀܻ ݪ�ࡷ ࣀ ࠁ �ྲ ႓ᑉᐽ�፥ ገƄ࣠ ࣃ Ƅ�Ǝࡩݘ ޢܻޯ ࠀ ଘଓƄ�ࠦࡩࡩܻƄ�ቿቷၰ �ଐଌƄ�Ꭸ ೨ഁ Ƅ൞ᒑᐽ�፥ ገƄ࣠ ࣃ Ƅቷ�ࠦࡩݘ Ƅ༟༎Ƅ�ቿހݘ

�ƣ ࣏ၮ�ࠦ߄ ߙܻ ༨ீ �ƣ ᇴᇍ ࣀ ያዪ�ƆƎܻޯ�ቿቷࡩ ശവറƄ�ࠦ Ƅ�ƣࡩݘޢެ ࡓ࣠ ྲ�ۑ�ƥކ ႓ଘଓƄ�Ƥࡼ�ࠧ߃ ᑉᐽ��፥ߙ��ƌƄࡷ ገƄ࣠ ࣃ Ƅ�Ǝࡩݘ ޢܻޯ ࠀ ଘଓƄ

ࠦ�ۑ ߥƌ࣠ݹ Ƅ�ࠦࡩݘެ Ƅ�ƅࡩݘޢެ ॅळࢵ ƀ�ƢƄ߄ႀ ޯࢵ ހܻ

� �ێ ࠣ�ێ�ێ ƢକଐƁ�Ƅࡦޟ ޟަހܸܸ Ɓ�݇ࡦ ዖወ �Ɯ ࣊

��ࠦ ࡩܻޢ Ƅ�Ɵࡩޯ ࣐ ႀ߄Ƅ�ƢƄࡩ ޯࢵ �ᑑހܻ ᐽƍƥ�ܻ ᐱᐕၮ�ơ ࢧ࣠ ஊै Ƅࡼ� ࡓ ಼ �ࠦ ƥଘଓƄ�Ƈࡩޢ ޢީރܻܻ Ƅࡩ

iަܸۑ ଉƁ�ࠣࢤޟ ࠎ ࣀ ଉƁƃྯߢݽƁ�ቼቴܸࡦ ႓Ƅࡩݘ߄Ƅࡼ� ࡴ�ࡷ ᐱᐕያዪ�ƥƀ�ƣ ࠁ࣠ ܻީ ࣐ݹߥࠦ�ݹߥƄ�Ƣ࣠ࡩ �፥ࠧ߃Ƅ�Ƥࡩ ጿ���௪ ƌ

དྷࡩƄƥ�ܻࠦ ࢧ ࠁ ଘଓƄ�ƆƎ ෬ܻෝᛂ ଘଓƄࢇ� ࣍ݹ ࡼ� �Ƈݑ ޢީރܻܻ ၯ߃�Ƅࡩ ƀ�ࠦޢዙኸ �যঠކ�ƥۑ�� ໄ࣠މ ࠒ ൞ީᒑᐽ�Ɔྲ ႖ܻީ ଐଌƄ�ቿቷܻߥހଐଌܻހ

ݟۑ� ࠒ Ƅ�Ɩࡩީ ࢠ࣠࣠ ࣯�ࡷ ࣐ ߄�Ɔƌކݓ ༨ீ �ቿቷࢵޟ ƀ�ે ၮ�Ƨ ࣠ ༨ޯဈ

�ࠦ ࣐ݹߥ �Ƈࠧ߃Ƅ�Ƥࡩ Ƅ౮ే ያዪࡼ� ܻ᠃ƥ، ᐱᐢࡷ ࡁߦ ƥ�ܻ ᐱᐕၮ�ơ ࢧ࣠ ஊै Ƅ�যঠݹ�དྷࡩƄ�Ƈ ޢީރܻܻ Ƅ�ࠦࡩ �፥ܻ�ۑ�ࡩƌᚻߘ ጿࡣ� ึ�ܻ ᐱᏳ ࡼ�ݑޢ࣠ ࡓ

�ࠦ �ƣހݘࡺޢ �௪ݹߥ࣠ࡷ࣠ ኅ ቱƄ�௪ ƌƄࡩݘ߄Ƅ�፥ ጿ�Ɠ ݹߦƥࠢ�ۑ� ࣐ީ ข�Ƨ ኅ ቱƄ�ే ࡓީ ᚻࡩƄࡼ�� ߎ�Ƅࡩݘࡩܻޢ༝༎Ƅƥ�ࠦࡷ ᇴᇍࡩޢ Ƅࡩޯ

ၮ�ว߄ คܻ ၴ �፟ ፑƄ�Ƈ ൎܻߥހଐଌƄ�ࠦ ዙኸޢ �፥ ጿ�Ɔၯ ࡴ� ᐱᏬኆ ቱƥ�ܻ ၮ�ܻࡩܻޢ ୍Ǝਔ � ໄހƎࡷ߄�Ƅ࣠ ރ࣠ ࡓ �ƣݹ Ƅ�Ƈ ޢީރܻܻ Ƅ�žࡩ ࢵჴޢߦܻ Ƅ م

ኅ ቱƄƥ� ໄ࣠މ ࠒ ଐީଌƄ�ે ၮ�ే މܾ Ƅ�፥ࡩޯ ጿ�౮ే ႁ Ƅƥ�Ƈࡩޯ ၴހܻܻ ଘଓƄ�፥ ጿࡣ� ၯ ߄ �ƣݹݘƄࡩޯ Ƅࡼ� ࡓ ಼�Ƨۑ��ቿᒩᑧࢥ �Ƈࡷ ก�࣯ރܻܻ ࣐
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iiۑ�ƃྯ ႓ܸަ ଉƁ�౭ౄၦ�ࠣ ࣀߣݶࣝ ࢧޢଉƁࠦߢݽƁ�ቼቴܸࡦ ࠑ ࣃ ࡼ�ଐଌƄߥހƄ�ቿቷܻࡩ ࠦ�ݑ ࣐ݹߥ ߎ�ࠧ߃Ƅ�Ƥࡩ ༧ဈޯ �ଘଓ��ࡼ� �Ɔྲࡷ ႖ܻީ ଐଌƄ

ߎ ႀ߄ಛಗƄ�ƢƄކܻ ޯࢵ ެܻ�ހܻ Ƅ�ƣࡩݘࡺޢࠦ�ࠧ ࡓ࣠ Ƈۑ�ƥކ ޢީރܻܻ Ƅ�ેၮ�ơࡩ ࢧ࣠ ॶॱ५� ໄ࣠މ ࠒ ଐީଌܻྲ�ހ ႖ܻީ ଐଌƄ�ơ ࢧܻ ݟ�ଘଓƄކ ࠁޢ

Ƅࡼ� �ଘଓਔࡷ ৹���፥ ፎ ܻࡺ ࠅޯ ଘଓƄࡣ� ࢢ Ƅ࣠ ࡣ�Ƅࡩޯ ࢵݶܻ ƥ���ơ ࢧܻ ࢵޢƄ�ቿቷކ ᇴᇍࡩࡁ࣠ ࢧޢࠦ�ۑ�ƥކ ࠑ ࣃ ߎ�ࠧ߃ଐଌ�ƤߥހƄ�ቿቷܻࡩ ޢ

ࢧ ࢵޢƄ�ቿቷކ ƥ�Ƣ߄ႀ ఱޯ ఠ�ܻ ᐱଛଓࡣ� ႀ߄Ƅ�Ƣߘ ࣀޯ ଐଌƄݝ� ߘ࣠ Ƅ�ܻࡩ ࢥ Ƅ�ƥ�Ɔྲݹ ႖ܻީ ଐଌƄ�ࠦ ࣐ݹߥ ࠦ�ހࡩܻ Ǝރ ࡣ�ހଐଌܻߥܻ Ƅ�ࠦߘ ࣐ݹߥ Ƅ�ơࡩ ܻ

�Ɩۑ� ྲ ႓Ƅ

iiiۑቼቴࢲ ƁଉƁ�ࠣ࣊ݶߢၮ�Ƨ ࣠ ༨ޯဈ �དྷࡩƄ�ܻࠦރ ჴީࢵ ଘଓƄ�ơ ܻࢵ Ǝ ݟ�ހܾ ࠁ ܻީ ࢵ�ቿቷݹߥƄ�Ƣ࣠ࡩ ƄଐଌƄ�ࠦ࣍ݹߥ �፥ ጿ���ે

ਔ ৲ࡩƄࢇ� ࣍ݹ ࡼ� ݟ�ݑ ࠒ Ƅ�Ɩࡩީ ࢠ࣠࣠ ೃ�ࠦ ࢵޟଐଌƄ�ቿቷݘޯߥ ଘଓƄƄࡣ� ࢵݶܻ ƥ�Ƣ߄ႀ ఱޯ ఠ�ܻ ၰࡩܻޢ �ƥ�Ƣ Ƅ�ࠦࡩݘܻ ዙኼ༟༎Ƅ�ơޢ ࢧܻ ଘଓކ

ơۑ �ᇯߙݘܻ ᇍ ఴ చ�บ คރଗଓᇴᆝ

�ࠦ ၴހܻ ଘଓƄ�ቿቱ࣠ ᐳ႓ƥ� ᐱܻᐢ࣍ ఱܻ చƥ�ƣ ޢܻީ ჴࢵ ଘଓƄ�፥ ጿ�ቿቷࢵޟ ଘଓƄ�Ɗ ࡼ�ƥࢠ࣠ ၮ�ࠦၴࡩܻޢࠦ�ࡷ Ǝƌݪ� ࣐ ข�ቿቷࢵ ƄଐଌƄ�ࠦ࣍ݹߥ

ࠦ�ۑ� ࠁޢ ࢥܻ Ƅ�Ƈݹ ܻࡺ ก�ܻݘޢ ࠁࠩ ࢥܻ ݪ�Ƅݹ ࣐ �ࠦ ࡁީ ࢵޟଐଌƄ�ቿቷ ଘଓƄƥ�ܻ ᐱᐕၮ

�፥ ጿ�݊ ସବଣƄ�በሼƎޢ ࣃܻ �ƣࡷ ያܻዧ �Ƣ߄ၮ�ቿቷࢵ ƄଐଌƄ�ࠦ࣍ݹߥ �ƅ ࡼ�ݑޢ࣠ ࡺൎࡷ ࡓޯ �ƣࡷ ޢܻީ ჴࢵ ଘଓƄ�Ɔƌ ࢵݘܻޯ Ƅ ، �Ƣ߄ၮƥ

�Ɩ ࢠ࣠࣠ ଐଌܻހ�Ƣ ܻࡺ ޯࠧ ଘଓƄ، ࣐ݹ ߎ�ࠧ߃Ƅ�Ƥࡩ ᇴᇍࡩޢ ܻ�ۑ��ƥކ ಛಗሯሡሓ ޯࢵ Ƅ�Ƣࠦ�ࡩݘ߄ ႅ ჴ�Ƈޢ ރܻܻ ჴީࢵ ଘଓƄ࢛� �Ɣހݘ ࢵߥ࣠ �ƥ�ࠦ ߥ

ߎ�ۑ ႀ߄ಛಗƄ�ƢƄކܻ ޯࢵ ଐଌƄ�ࠦߥހ�ቿቷܻހܻ ࣍ݹߥ �ƥ��Ɔྲ ႖ܻީ ଐଌƄ�ࠦ ࢧޢ ࠑ ࣃ ଐଌƄ�ࠦߥހƄ�ቿቷܻࡩ ࣍ݹߥ ࡼ� �ేࡷ ࡓ ࡣ�ހ Ƅߘ

IV.ࠣࢤޟ ࠎ ࣀ ࠤ߁Ɓ�ƃࡦ ࣀܸ ଉƁࡣ� ၴ Ƅࡼ� ܻ�ࡷ ᐱᐢ࣏ ࠁ ൎࡷƥ�Ɔࠧ ܻ࣏ Ƅ�ࠦࡩ ݟ�ೃƄߘީ ࠁ ܻީ ࠦ�ݹߥƄ�Ƣ࣠ࡩ ࣐ݹߥ �፥ࠧ߃Ƅ�Ƥࡩ ጿ��

��Ɔࡓ ࠦ�ހ ࣐ݹߥ ႀ߄�Ƣࠧ߃Ƅ�Ƥࡩ ఱޯ ఠƥࠦ�ۑ� ࢵ ƄƎኆ ቱƄ�Ɩ ࢠ࣠࣠ ࠧ�Ɔࡷ ܻ࣏ ࡼ�Ƅࡩ �Ƈݑ ଐଌƄƥ�Ƈݘळॅܻࡷ ޢީރܻܻ Ƅ�ેࡩ ၮ�ơ ࢧ࣠ ஊै Ƅ

�௪ ƥਔ ƥ� Ɖ ܻคଘଓƄ� ే ࢵ � ࠦ ݪ�Ƅ୪ߘީ ࣐ ข� དྷࡩƄƥ� � ݑ࣠ޢࠦ �Ƅࡩެ Ɔ࣐ ࣀޢ �Ƅƥࡩ ᐱܻᏹƌ࣠ࠅ ƥ�Ɖ ܻคଘଓƄ� Ƈ ዙኸޢܻ � ፥ ጿ

�ơ ༬ܻீ �፥ ጿ�ᑑ ᐽቦሼƥۑ��Ƈ ܻ࣏ ࠁ ൎଐଌƄ౷ �ᇯޯࡷ ᇍ ఴ చ࢛� ଐଌƄ�Ƈݹ ଘଓܻ ၰ �ࠦ ݪ�ೃƄߘީ ყީ ࣐ ݟ�ݹߥƄ�Ƣ࣠ࡩ ࠁޢ ݪ� ࣐ Ƅ�Ǝಒࡩ

࣯�ۑ ࠒ ࢧ Ƅ�ࠢࡩ ƥƥ�ࠢࢠݘ ଘଓܻކ ၰ �ơ ࠁ࣠ �Ƈ ܻ࣏ ࠁ ൎଐଌƄࡣ� ޢࠖ ఱ ఠƥ�Ƨ Ǝƥƌƥ

� �ێ �Ơ�ێ�ێ ޟܸަ ჱࢲ କଐƁ� �ࠣ ෴ୃܸ ࢤ ߾ କଐƁ�ƃƋ ෩ܸේᚿ କଐƁ]Questionnaire[

ᛂ ൎᑉᐽޢ߄�எै Ƅ�যওࢧࡺ Ƅ�ેࡩޯ ၮࡺ߄� �Ƈݹݘޯ ޢީރܻܻ Ƅ�݊ࡩ ዙዋ �፥ ጿ�ƣ ޢܻީ ჴࢵ ଘଓƄ�ࠦ ࣍ݹߥ �ƢƄ߄ႀ ޯࢵ Ƅ�Ɗ ༬ܻစ �ƥ�ࠦ �ƣߙݘࡩܻޢ ƀ�ƆƎ ෬ܻෝ

ࠁ ଘଓƄ��ܻࠦރ ჴީࢵ ଘଓƄ� �ࠦ ܻ ࢧ ࠁ ଘଓƄ�ƆƎ ෬ܻෝᛂ ଘଓƄ�፥ ጿ�ࠦ งଘଓƄ�Ɣ ƥྲ ႡࡩƄߙ࣠� ข�ƣ Ƅݪ� ༬ ƥࠦ�ۑ� ܻ ࢧ

Iܻ�ۑ ࢥ Ƅƥ�ƣݹ ޢܻީ ჴࢵ ଘଓƄࡼ� �Ɠࡷ ݟ�Ƅƥࡩݓ ࠁ ܻީ Ƅ�ࠦࡩ ݹ࣠ ࠧ� ໄ୍ง�ࠦ ࢵ୪�ቿቱܻߙߥ Ǝ�ࠦ ރܻ ჴީࢵ ଘଓƄ�Ƨ ࣠ ༨ޯဈ �ƣ Ƅݪ� ༬

�፥ፕ ƥ�ቻቷၴ �ଘଓݝ� ያዩࡺ �Ƨ ኅ ቱƄ�Ɠ �ၮ߄Ƅ��Ƅࡩݓ ࠅࠩࠦ�ܻࡷ �Ƨ ଛଓ�Ƈ ଐଌƄ�žݘळॅܻࡷ ࣃܻ �ၮƥ߄Ƅ�Ƣߙ ᐱܻᐢ᠃ྲ ႓�ࠦၴ Ǝƌ

࣊�ۑ ࣯�ߙߥ ൞൙ࡩݘƄݟ� ࠒ Ƅࡩީ

IIۑ�ƌ߄ၮ�ƌ߄ഷവറƄ�ƌࡩݘ߄Ƅ፟�ۑ�ጕƌଘଓƄ߄� ஊै Ƅ�፥ ጿ�ƣ ࡓ࣠ �ƣކ Ƅݪ� ༬ �ܻࠦ ࢧ ࠁ ଘଓƄ�ƆƎ ෬ܻෝᛂ ଘଓƄ�፥ ጿ�ቿቷࢵޟ ଘଓƄ

ݟ� ࠒ Ƅ�ƞࡩީ Ƅࠧ߄Ƅƥ�Ɩ ࢠ࣠࣠ ࡺ߄�ၮે�ࡷ ރܻࠦ�ݹݘޯ ჴީࢵ ଘଓƄ�ቿቷࢵޟ ଛଓ، ༬ �ቿቷࢵޟ ଘଓƄ�݊ ࢵ �ቿቱܻၰކ࣠ �፥ ጿƥ�ܻ ࣀޢࡺࠩ ݪ�ކߥ

�Ǝƥۑ ༨ܻீ �፟ ፑƄ



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ18

IIIܻ�ۑ ࣐ߥޢ ܻ�ެࡷ ᐱᐜყमऒݪ� ༬ �ƆƎ ෬ܻෝᛂ ଘଓƄ�ቿቷࢵޟ Ƅ،�ܻ Ƅ࣠ ࣃ �༇ݑ Ƅ�፟ ፑƄ�Ǝ࣠༨ீ ࡼ� Ƅ�ᎨࡩݘƄ�Ɔƌ࣠ࡩޢၮࠢ߄Ƅ�Ƣࡩߥߦ�ࡷ

�Ʀۑ ༇ Ƅ�Ɔ୪

IVܻ�ۑ ࢧ ࢧ ࠑ �ƈޯࡷ ࠒ࣠ ଐީଌƄ�ƣ ᇴᆝ �ƄƍƄ�ଘଓƄۑ��ƈ ࠒ࣠ ൞ީᒑᐽࡴ� Ƅ�ቿቷᐳ႓ƥ�Ɔేࡩߦࠩ ࢧ �ƣߘ ࡓ࣠ �ƣކ Ƅݪ� ༬ �ቿቷࢵޟ ଘଓƄ

ݟ� ࠒ Ƅ�Ɩࡩީ ࢠ࣠࣠ �፥ࡷ ጿ، ܻ�ۑ� ᐱᐜެ ༬ဈ ݪ� ༬ �ࠦ ࢧޢ ࢧ ࠑ Ƅƥ�ࠦࡩޯ ޢެ Ƅ�Ƈࡩߦ ႁܻ ࣐ ࢧ ଐଌƄ�ƣ �ᑑߙܾ ᐽኅ ቱ�ܻ ൎၯߙ

V.ࠦ�ۑ ࣍ޟ ၯܻ �Ƈ ၴހܻܻ Ƅ�፟ ፑƄ�Ƨ ƌ࣓ܻ�ކ ᐱଛଓ�ࠦ ܻ ࢧ ࠁ ଘଓƄ�ƆƎ ෬ܻෝᛂ ଘଓƄ�፥ጿ߃� ༨ީဈ �ଘଓ�ࠦ ࢥ ࢵޟƄ�ቿቷࡩݓܻࡷ ଘଓƄ

� ࣴ��ێ ࣰ ၫߋ� ݳܸ ࣉ Ƣێ��Żܸࢤ ߾ କଐƁ

��፥ ጘଘଓƄ�፥ ጿ�ࠢ ࢧ ࠑޢ ࡼ�ކ ࡓ ಼�ž ࢧܻ ࠁ ଘଓƄ�ࣷ ၮࣳߎ� ࣌ݶܻ ƥࡴ� ࠧƀ�ƣ ƀ

Iࠦ�ۑ ࣐ݹߥ ܻ�ހ ᐱᐟݑ�ే Ƅƥ�ū�ܻࡩݘީޯ ᐳႩ ࡼ�ݑ �ƨଘଓਔࡷ ৹�ࠦ ƌƥ�ࠦߘޢߥ ༨༤ Ƅƥ�ࠦ ࢧၮ�ƆƎ࣠߄ƌݹ ࢇ�ހ ஊैߥݶܻ Ƅࡼ� �ేݑ Ƅࡩݘީޯ

ࠦ�ۑ ܻ ఴ ఝƂ

IIܻ�ۑ ࡣ�ߙࠩࡺࠩ �ᑑࡩᐳ႞ჴޢ ᐽƍƥ�ū�ࠦ คܻ ก�Ƈ ࢵܻ࣠ࡷ Ǝ�ƥƀ�ơ ƥƄၴ߄ �፥ ጿ�ܻ ᐳႩ ࠦ�ހݘ ܻ ࢧ ࠁ ଗଓƄ�Ƈ ޢީރܻܻ ࣊�Ƅࡩ ࣀޢ ხ

ܻ�ۑ ༨ဈޢࠩ ƥ

IIIۑኸࡣ� ᐳ ྜཾ�ࠦ ࠧ�ശവറƄޯߦ Ƅ࣠ ࣏ Ƅ�ࡩ ໄࠦ�ހ Ǝރ ଐଌƄ�ࠦߥܻ  ،ዙޢ

IVۑۑ�Ƈ Ƅ�Ǝܻީࡩߦࢠޢܻ ࠀޯ Ƅ�ƥ��ࠦ ၩ ࢢޢܻ �፥ ጿ߄�ၮ ఱܻ ఓ

Vߥީޢۑࠦۑ ࣀޯ �Ƈࡷ ხჅ�࣓ޢރܻܻ ჱީޯ Ƅ�ࠦࡩ ዙኸޢ �፥ ጿ߄�ၮ ఱܻ ఓ

VIࠦ�ۑ ኆߘ ቱƄࡼ� ࠦ�ࡷ ၮ�ࠦࡩܻޢ ၴ Ǝਔ ৹�ࠦ ީࢵ ܻެ ଐଌƄ�Ƈ ƄƎƄࡩߥƄ�ƌ ༧ܻဈ Ƅƥ�ၖ࿏ ܻޯ Ƅ�ƒࡩެ ൎႀ ޯࢵ Ƅ

VIIࠦ��ۑۑ ީࢵ ܻެ ଐଌƄ�Ƈ ܻࢵ ࣀޢܻ Ƅ�ࠦࡩ ၩ ࢢޢܻ �፥ ጿ߄�ၮ ఱܻ ఓ

� ࢤ��Żܸێ ߾ କଐƁ�ࣴ ࣰ ၫ�Ƅ କଐܸ ༩ ێ�

ࡼ�ا ࣳࣷ�ࡷ ၮၴ߄� ࢵݓ�žܻެޯݑެࠢ�ۑ��ଘଓݹ࣠ ଘଓƄࡼ� ࡓ ಼�ଘଓ���ƢॅळࡩݘƄ�ᇯ ᇍ ࡣ�ࡩ ༨ဈޢ �ƆƄƌᇷᆝ ��࿃ ႓ ܻࢵ Ƅ�ࣷࣳ ၮ�ž ࢧܻ ࠁ ଘଓ

�ࠦ ܻ ࢧ ࠁ ଘଓƄ�Ɵ ࣐ ႀ߄Ƅ�Ƣࡩ ఱޯ ఓ�ଘଓ�ƢॅळࡩݘƄ،   ࡩƄ�ƢॅळࡩݘƄ��ƥƀ�ࠦ ࡺݑܻޢ ࠅޯ ଘଓƄ�ƢॅळࡩݘƄ�Ƈ ଘଓܻ ༬ீ �፥ ጿ�บ คᇴᆝ ƀ�ࠦ ޢީݘޢ ࣐

�ࠦ ശവറƄ، ƥƄ�Ƈޯߦ ܻީ Ƅ�ƥƀ�žࡩެ ࠁޢܻ ଘଓƄ�ƥƄ�ƌ ࢧܻ ଘଓƄƥ�ƆƎܻႅߘޯ Ƅƥ�ࠦࡩޯ ၮܻެ ࢧ ᇴᆝࡩ ��، Ƅƥ�ᑻ ᑧࡩߦƄ�ࣷ ၮࣳݹ౮ే �žࡩߦ ࡓޢࡺޢܻ ᚻࡩƄƥ�žܻ

�ƌۑ ࢢܻ ƎଘଓƄ�ࣷ ၮࣳƥࢪ� ߦ Ƅ�ࣷࡩެ ၮࣳƥ�Ɩ ܻࡺ ࠅޯ ଘଓƄ�ࣷ ၮࣳƥݪ� ࣐ Ƅƥ�ࠦࡩ กࡩƄƥ

� �ۑ �ƞۑ ዖܸኵ କଐƁƢ�Żܸࢤ ߾ କଐƁێ�

�ࠦ ଐଌƄ�ƥ�Ƈࡩܻޢ ࣃݹܻ ଐଌƄƥ�Ƈ ޢީݘܻ ଐଌƄƥ�Ɖ ܻคଘଓƄ���፥ ጿ�ܻ ࠧྲ Ⴐ ࠁ ࡼ� ࡓ ಼�ơ ዙܻኸ ଘଓƄ�ơ ༬ܻீ �፥ ጿ�Ƈ ܻ࣍ ࣃܻ ჱࡩƄ،ࡴ� ߘܻ ࣐ Ƅࡩ

��१ ॐ࣌ޢ Ƅ، ܻࡩ࣠ ࢧ ࠁ ଘଓƄݪ� ࢵࡩܻޢ ଘଓƄ�Ɔ߄ၮ ࣀܻ ೃۑ��Ɔƌ࣠எै Ƅ�ࠦ Ƅߘީ ୪ƥ��Ɖ ܻคଘଓƄ�ƈ ࣠༨ဂ ƥࢇ� ݹ࣠ ࣀ ჴࡩƄƥ�ࠦ ީࢵ ഷܻവറƄƥࠦ،  

�ഃ೨ኅ ቱƄ�ࠦࣀࡩܻߦ Ƅ�ơࡩ ዙܻኸ ଘଓƄ�Ƈ ଘଓܻ ੋਰ�ள ݘ� ႀ߄�Ƣހ ،ߙޢܻࡺ ఱޯ ఠ�ܻࠦ ࢧ ࠁ ଘଓƄݪ� ࢵࡩܻޢ ଘଓƄ�ƣ �ᑑߙܾ ᐽƍƥ�Ɔࡓ

�ࠦ ၩ ࢧޢܻ ࡣ�ࡩ ႀ߄ಛಗƄ�ƢƄݶܻ ޯࢵ ଘଓƄ�Ƈ Ƅƍ�፥ ፕ �ƥ� ᐱܻᐕၮ�ơ ࢧ࣠ ஊै Ƅࡼ� ࡓ ಼��དྷࡩƄƥ�ࠦޢዙኒ Ƅ�Ƈࡩ ߙ࣠ଐଌƄ���Ɔݘळॅܻࡷ ࡩ

Ƈ ܻࢵ ࣀޢܻ Ƅऒ࣠ࡩ ޢީ ࡓ࣠ࡷ ᚻࡩƄ�Ɔࠅࠩ Ƅ��፥ ጿ�ࠦ ࣌ ༨ீߦ࣠ �ƥƄ�मअƎ ࢧ�ƆƎ࣠ކߥܻ �ƣހ ࡓ࣠ �ƣކ Ƅࡼ� ࡓ ಼�Ƈ ࠦ�ۑ�ଐଌƄƥݘळॅܻࡷ ީࢵ ܻެ ଐଌƄ�म



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ19

ࡼ� �Ɩࡷ ࢠ࣠࣠ ଐଌܻࠦ�ހ Ƅ�Ƈࡩݘൎߘ Ƅƍ�Ƈ ଐଌƄ�ƒݘळॅܻࡷ ൎႀ ޯࢵ Ƅ�፥ ጿ�ે භඣൺ�मअ߄ଐଌƄ�ƆƎ߄ �Ƈۑ�ƥߘ �ƥƀ�Ƈࡷߦܻ ൎ༬ �ƥƀ

ࡓީ ᚻࡩƄ�Ƈ ࣃܿ ჱଐଌƄ�፥ ጿࢇ� ݹ࣠ ࣀ ჴࡩƄ�ƈ ࣠༨ဂ �ƣ �ơߙܾ ࡣ�ଐଌƄܻ ࢵხޢ �ે ၮۑ��ƎƄࡩߥƄ�ƍ ༧ܻဈ Ƅ�፥ ጿ�ܻ ᐱᚑƄ߄ႀ ޯࢵ Ƅƥ�Ƈ ޢީރܻܻ Ƅ�Ɔేࡩ

ఱ ఠคଘଓƄ�मअۑ�ࡷ߄�Ɔਔ ၴ߄৲ �Ƈ ܻႅ ޯެ �मअ࣠ࡷ ࣐ ƥ�Ɖކ ܻค�ଘଓ�Ɔ߄ၮ ࣀܻ ൞ᒑᐽ�ᑻ ᑧᐱᐢࣀ ଐଌƄ�Ơ ळॅఱ చ�ࠦ �Ƈࡷݘޯߥ ႀ߄ก�Ƣރܻܻ ޯ�Ɖ ܻ

எै Ƅ݊�ۑ� ࢧჱޢ Ƅ�ƥ�Ɖࡩޯ ܻคଘଓƄ�Ƈ ዙኸޢܻ �፥ ጿࡣ� �Ɔƌ࣠எैࡩޢߥ�Ǝࡷ�ཀྵདྷݹߥ�Ƣ࣠ހࡩܻݘޯ߄ݹ Ƅ�ࠦ Ƅߘީ ୪��Ƈ ก�፟ރܻܻ ፑƄ࣏� �ơ ƥƄ߄

ኼ༟༎Ƅࢇ� ஊैߥݶܻ Ƅ�ే ߙ࣠ �Ƈࡩޯ ޢީݘܻ ଐଌƄ�žƄƎࡣ�ࡷ߄ ࡼ�ߘީ ෬ෝᛂ�ƎƄࡷ ႀ߄�Ƣހܻ ఱޯ ఠ�ܻࠦ ࢧ ࠁ ଘଓƄ࣊�� உैƄݶ Ƅƥዙࡣ�� ޢࠦ�ۑ�ƥހଐଌܻ

� ᐱܻᐢყީ ჷࡼ� ࡓ ಼�݊ ࣀ ᑃᐽ�ࠦ ࣀީ ჱܻހࡩ�Ǝ ࢵݘܻ ଘଓƄ، ࢵ ƀۑ��ᑑ ᐽƍ�፥ ጿ�Ʀ ޢࠦ�ࡁዙƄࡣ� ༨ޯ �ž ࢧܻ ࠁ ଘଓƄ�ƥࡣ� ༨ဈޢ ݪ� ࡩܻޢ

މܾ ࠦ�ކ ၮ�ࠦࡩܻޢ ਔߘ ৹ƥ��ࠦ ༨ޢ Ǝ ࣓�ހܾ ჱީޯ Ƅ�፥ࡩ ጿ�ơ ዙܻኸ ଘଓƄ�ơ ܻၴ Ǝ߄�ၮ ఱܻ ఓ�ơ ዙܻኸ ଘଓƄ�፥ ጿ�Ƈ Ƅ࣓ ჱީޯ Ƅƥ�ࠦࡩ ޢެ ࡣ�༝༎Ƅࡷ ࢵ ൎࣀ Ƅ�ేࡩ

�Ƈۑ� Ƅే ࡼ�ଐଌƄݓޯ ࡣ�ࡷ ƄࡩಛಗƄ�అ௷ᚻݶܻ

� �ێ ��Ɖێ ࢤܸ ࢤକଐƁ�Ƣ�Żܸߕެ ߾ କଐƁێ�

ଘଓƄ�যঠᐱᏬ�Ƈ ޢީރܻܻ ࡣ�ۑ�Ƅࡩ ၯ ኆ ቱƄƥ�Ǝ ܻࡺ ࢵჴ ଘଓƄƥ�Ǝ ၯܻ ƌଘଓƄƥ�Ơ ൎᐱᐢࢵ ଘଓƄ�ᑑ ᐽቦሼƥ�ƆƥࡩƄ�݊ ƥ�ƉކƏ࣠ݹ ܻคଗଓܻ �ƌހ ࢧܻ ߘޯ

�Ƈ ܻࢵ ࣀޢܻ Ƅ�ࠦࡩ ၩ ࢢޢܻ ƥ�ࠦ ƌݹ ࢧܻ ଘଓƄ�ᇯߘޯ ᆝ ࣃܻ ଐଌƄࡴ� �፥ߙࠩ ጿ�Ʀ ࠦ�ࡁ ࡣ�ዙƀޢ ༨ޯဈ �ࠦ ܻ ࢧ ࠁ ଘଓƄ�Ɵ ࣐ Ƅƥ�ࠦࡩ ܻ ࢧ ࠁ ଘଓƄ

�ܻࠦ ࢧ ࠁ ଘଓƄ�Ɵ ࣐ ƌݹࠦ�ۑ�Ƅࡩ ࢧܻ ࠦ� ،ଘଓƄߘޯ ީࢵ ܻެ ଐଌƄ�Ƈ ܻࢵ ࣀޢܻ Ƅ�ࠦၩࡩ ࢢޢܻ �፥ ጿ߄�ၮ ఱܻ ఠ� ᐱܻƄ�ว คܻ ၴ �፟ ፑƄ، �ܻ ᐱ ߙܺ

ƀࠧ�ሯሡሁݹ �Ɖ ܻޯ ༨ဈ �ቿቷࢵޟ ଘଓƄ�Ƥߴ��ࠧ߃� ჱޯࡼ� ଐଌƥߎ� ࡁޢ ƥߴ� ჱޯ�Ƅƍ ���ơܻࡷ ࡣ�ଐଌƄܻ ࢵხޢ �ે ၮ�ܻۑᐱᏹƄే މܾ ܻ�ކߥ�যওކ ݶ�ൎܻࢥ

�Ɠۑ� ࡣ�ᑃᐽݘ ݪ�ଐଌƄߥހܻ ࣐ ࡣ�Ƅࡩ �፥ކݘ߄ݹ ጿ� ߄ރܻ ၮ ఱܻ ఠ�Ɖ ܻคଘଓƄ�Ƈ ܻܻ ࢧ ࠁ Ƃࠦ�ۑ�ܻ ࢧ ࠁ ଘଓƄ�Ƈ ޢީރܻܻ ࡼ�Ƅࡩ ࡷ

�ƣ ᇴᇍ ࣀ Ƅ�Ƈࡩ ߥܻ ީ࣍ ߎ� ޯ ༧ீ �ܻ ಛಗൎၯ ࡼ� ࡼ�ࡷ ࡓ ಼�དྷࡩƄ�ࠦ ࣐ݹߥ Ƅ�ƌࡩ ༬ܻ Ƅࡼ� ܻ�ࡷ ެެ ࡓ �Ơ ൎᐱᐢࢵ ଘଓƄ�Ƈ ܻܻ ࢧ ࠁ Ƅƥ

ࡴ�ۑࡷ ࠀޢࠩ Ƅࡷ߄�Ɵ ࡼ�Ƅރߦܻ

ࢧܻ ଘଓƄ�ࣷߘޯ ၮࣳ�፥ ጿ�ܻ ࣌ ࠒ࣠ �Ƅేࡷ މܾ �Ƈކ मकƄƥ�ž ࢧܻ ࠁ ଗଓܻ ࣍ޢ߄�Ɔހ ƥ�ࠦ ൎၮ�ܻߘ ಛಗ�དྷࡩƄ�ܻ ხఱޢ ఝ�ࠦ ୖ߄ ஊै Ƅ�ƢॅळࡩݘƄࡼ� د ƥࡷ

࿃ ႓ Ƅ�ƌࡩߥޢܻ ࢧܻ ଘଓƄ�ࣷࣳߘޯ ၮ�࣠ࠧ]Econometrics�፥ጿ�ܻࠦ ࢧ ࠁ ଘଓƄ�Ɵ ࣐ ࢇ�Ƅࡩ ޢީ ࣐ ࡼ�ކ ࢥࡺ �Ƨ ኅ ቱƄ��>

ࠦ�ۑ� ƌݹ ࢧܻ ଘଓƄ�ƈߘޯ ࠒ࣠ Ƅ�፥ࡩީ ጿ�݊ ࢵ Ƅƥ�ᇯ ᇍ ఴ చ�Ƣ߄ႀ ఱޯ ఓƥ�ࠦ ƌݹ ࢧܻ ଘଓƄ�ࠦߘޯ ࣏ݹ Ƅࡩެ

� �ێ ��Ƅێ ࢝ޟܸ ࢤ༜་ƁƢ�Żܸݶܸ ߾ କଐƁێ�

�ࠦ ܻ ࢧ ࠁ ଘଓƄ�Ɵ ࣐ Ƅ�፥ࡩ ጿ�ƕ ࠒ࣠ ࣐ଐଌƄ�Ǝ࣠ �Ƈۑ�Ƅࡩޯ ༟༎Ƅƥ�žݹࢠܻޢܻ ࢧܻ ࠁ ଘଓƄ� ໄࠦ�ހ ࠅ࣠ࠧݹ �Ɣ ୍ܻงƎƄ�ࠦ ၴ߄�ൎၮߘ ކ࣠

� Ƈ �༟༎Ƅݹࢠܻޢܻ Ɩ ƥߙ� ߎ ޯ ༧ீ � ƢƄ߄ႀ ޯࢵ ଘଓ� ࠦႅ �ჴޢ ࣏� ،ࠧ࣠ �ރ ƣ ƀۑ� ࡣ ᇴᇍࡷ �Ƅƥࡩޯ ࡣ ߦࢠܻ �Ƅƥࡩޯ எै ᇴᆝ�ࠦ ݹ

ଓƄ�ࠦࣃ ߘܻ ࡼ�ެࡷ ࡓ ಼�ଘଓƥ��፥ ገܻ ࢧ ࠁ ଘଓƄࡣ� ႁޢ �ހࡩޯܻ ࠅ࣠ࠧݹܻ � ܻ࣍ ୍ܻงƎƄ࣊� ง୍मऒ�Ƈ ଘଓܻ ࡺ ࠁޯ ଘଓƄଘ�ƣ ƥƌ�ž ࢧܻ ࠁ

�Ƈۑ ଘଓܻ ࡺ ࠁޯ ଘଓƄ�ࠦ ࣏ݹ எैޢ߄�ࡩެ Ƅ�ƅ ࢵჴޢݘܻ ଘଓƄ

� �ێ ࠣ��ێ ޟަݕޟ ࣍ Ɓ�Ƣ�ࠣࡦ ෴ୃܸ ࢤƁƢ�ŻܸࡦݕƁ�Ɵूरࡦߣ౫ౄݶ ߾ କଐƁێ�
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�ࠦ ܻ ౮ేݹ Ƅ، �ᑻࡩݘƄ�Ƣॅळࡩߦ ᑧࡩߦƄ�ࣷ ܻ� ،ࡁݘࣳ ࠅޢ ࡩ࣠࣠ எैޢ Ƅ، �ž ౮ేݹܻ Ƅ�ƇࡩƄƥ، དྷࡩߦ ଘଓܻ വ഻റƄࡼ� �፥ࡷ ፕ�Ɵ ࣐ ݝ�Ƅࡩ ႀ߄ࡷ ޯࢵ Ƅ�

Ƅݪ� ࢵࡩܻޢ ଘଓƄ�Ƣ߄ႀ ఱޯ ఠƥۑ��ƢॅळࡩݘƄ�Ƥࠧ߃�मअ࣠ ࣐ �፥ކ ጿݝ� ᐳ႓Ƅƥ�Ɔಒ౷ࡺ �Ƈީࡷ Ƅߙ�፥ ጿ�ܻࠦ ࢧ ࠁ ଘଓƄଓ�ࠦ ܻ ࢧ ࠁ ଘ

�ࠦ ࢵ ߄ ಛެಗƄƥ�ž ࡓޢࡺޢܻ ᚻࡩƄ�፥ ጿࡼ� ࠧƄ༟༎Ƅݝ� ߘ࣠ Ƅ�፥ࡩ ጿ�ࠦ ߙܻ ຫۑ� ،ހ�ƌ ࢢܻ ƎଘଓƄ�ࣷ ၮࣳƥ

�ƣ Ƅ࣠ ஊैޢ Ƅ�ƥݪ� ࣐ Ƅƥ�žࡩ ࠁޢܻ ଘଓƄ�Ƣॅळࠦ�ۑ�ߙݘ ޢީݘޢ ࣐ Ƅ�ƇࡩݘƄ�Ƣॅळࡩ ଘଓܻ ༬ீ �፥ ጿݝ� ႀ߄ࡷ ޯࢵ Ƅ�ࠦ ܻ ࢧ ࠁ ଘଓƄݪ� ࢵࡩܻޢ ଘଓƄ

ጿ�ൎዙኽࠦ�ۑ�ܻ Ǝރࠦ�ހࡩܻݘƄ�Ƣॅळࡩߦݹ ߎ�ࡷߥܻ ࡓ �ᇯࡷ ᇍ ఴ చ�ࠦޯߦശവറƄ�ܻࠦ ࢧ ࠁ ଘଓƄ�Ɵ ࣐ ႀ߄Ƅ�Ƣࡩ ఱޯ ఠ�Ƈ ܻީ Ƅƥ�፥ࡩެ

࢝� ࠑ ఴ ఓ�ഭ ᚻݪ�ࡩ ࣐ ࢛�ଐଌƄƥݘޯߥƄࠦࡩ ଐଌƄ�ቿቱܻၰݹ ࡼ� �Ƈݑ ኆݹก�ࠢރܻܻ ቱߙ࣠� ข�ƣ Ƅݪ� ༬ �Ɠ ݪ�ଐଌƄ ყީ ࣐ Ƅࡩ

�ࠦ எै ଐଌ�ݘܻ ໄࡷݘ�Ǝ �Ʀߙݘࡩܻޢࠦ�ݑߥܻ ௷ၮ�అે�ࡷ߄ ॶॱ५� ࢥܻ ஊै�ƆƎƄۑ�Ƅƥݹ Ƅ�ࠦၴ Ǝƌƥݪ� Ƅ�Ƈࡩߥ ƌ�ƥ�Ƣኆߘܻ ቱƄ࣊� ࢥݓ ހ

�ࠦ ݪ�ࡷݘߙ ࣐ �Ƅࠧ߃ƥ�ܻࠩ ࣃ ࠖހ�ƥƄ�ࠦߙ Ƅ�Ɗࡩޯ ༬ܻစ �ેၮ�ƞ ᑃᐽ�Ʀݘޯ ༬ဈ �ƣ Ƅݪ� ༬ �ƅ Ǝܻႅ Ƅ�ƣࡩޯ ࢛�ߙܻ ଐଌƄݹ

�Ƅ࣠ހݘ எै �௪ކݘܻ ኅ ቱƄ�ƒ ༧ܻೞ ଘଓƄ�ƌ߄ၮࢧ ࠁ ଘଓƄ�ે ၮࡺ߄� �ƣݹݘޯ Ƅݪ� ༬ �ž ࠁޢܻ ଘଓƄ�ࣷ ၮࣳ�፥ ጿۑ��Ǝ ࡴ�ᑃᐽݘߥܻ ಛಗƥ ܻง߄��Ƈ ܻܻ

ࠦ�ۑ� ஊैƄ�ƥ�ƆƎƄࡩހ Ƅ�Ƈ ܻၴ Ǝਔ ৹�Ƈ ܻީ Ƅ�मकܾࡩެ �Ʀކ ે�ࡷ߄ ၮ�ƞ ᑃᐽ�ᑑݘޯ ᐽƍƥ�ƅ Ǝܻႅ Ƅ�žƄ༇ࡩޯ �ଘଓ

� �ێ ࣬��ێ ൛ൖࡦݕƁࠏݜ� ࢤƁ�Ƣ�Żܸࡦަ ߾ କଐƁێ�

�Ɖ ܻค�፥ ፕ ଐଌƄ�፥ݘߙࠦ� ጿࡣ� ࣐ಛಗƄ�Ǝ࣠ݶܻ Ƅ�ƈࡩݘ൞൙ޢࠦ�ۑ�Ƅƥࡩޯ ࠒ࣠ Ƅ�፥ࡩީ ጿ�ࠢެݑ�ཀྵཏ �ଘଓƥ�࿃ ႓ ܻࢵ Ƅ�ž ࢧܻ ࠁ ଘଓƄ�ࣷࣳ ၮ

�Ɖ ܻคƄ�ơ ࠁ࣠ �บ ༇ Ƅ�དྷࡩƄ�ƅ Ǝܻႅ ࠦ�ۑ�ዙኽƄ�ൎࡩޯ ܻ ࢧ ࠁ ଘଓƄݪ� ࢵࡩܻޢ ଘଓƄ�ƢƄ߄ႀ ޯࢵ �บހܻ ༇ Ƅ�དྷࡩƄ�ƅ Ǝܻႅ ᑃޯᐽ

�Ɩ Ƅ࣠ Ƅ�ƞރ ൎޯ ࠀ ଘଓ�ܻ ߥ ީ࣍ �Ƈ Ƅ࣠ރܻ ஊैޢ Ƅ�ࠦ กमऒ�ƥƀ�ࠦ ያዜ߄Ƅ�ƥ�Ɔࡩހ ଘଓƄࡼ� ࠦ�ࡷ ശവറƄ�Ɩޯߦ Ƅ࣠ ଘଓƄƥ�ࠦރ ࡣ�ƄƎ༝༎Ƅݑޢ ࢢޢ ഷܻവറƄ

ყީޟࠦ ࠁ  ،Ƅࡩݓޯ߃ݹƄƥ�ࠦࡩ ଘଓƄ�Ɵ ࣐ ႀ߄Ƅ�ƢƄࡩ ޯࢵ �ᑑހܻ ᐽƍƥࡣ� ႁޢ Ƅ�žƄ༇ࡩޯ Ƅƥ�ܻࠩ ࢧࡺޢࡺ �ݹ�যঠކ �ܻࡷ ܻಹƄƌࠦ�ۑ�ࢧܻ

�Ƈކܾ मकƄƥ�ࠦީޢ ࣐ Ƅ�፥ࡩݘƄ�Ƣॅळࡩ ጿ�Ɔ߄ఴ చ�Ƣ߄ႀ ఱޯ ఠ�ܻࠦ ࢧ ࠁ ଘଓƄݪ� ࢵࡩܻޢ ଘଓƄƥၴޢ �Ƅే ࠦ�މ ႁ ࢧ ݪ�Ƅƥࡩ ࣐ Ƅ�፥ࡩ ጿ�ܻ

ࡷࠦ ۑ�Ƅࡩݘܻ

�Ɩ ƥߙ�Əƥमऌ�Ʀ ƌƀ�ࠦࡺݑܻޢ ࠅޯ ଘଓƄƥ�ࠦޢީݘޢ ࣐ Ƅ�፥ࡩݘƄ�Ƣॅळࡩ ጿ�ܻࠦ ࢧ ࠁ ଘଓƄݪ� ࢵࡩܻޢ ᑉᐽߎ� ࡓ ᅚଌƄ�ƢƄ߄ႀ ޯࢵ ଘଓƄ�ƣ ƀ

࿃ ႓ Ƅ�ƌࡩߥޢܻ ࢧܻ ଘଓƄ�ࣷߘޯ ၮࣳ�ว คܻ ၴ �፟ ፑƄۑ��ቿቷࢧ ߦ ࠦ�ެࡷ �Ƈߙݑޢ ଘଓܻ ༬ீ �ᇯ ᇍ ఴ ఠ�ࠦ ܻ ࢧ ࠁ ଘଓƄ�Ƣॅळݘᑃᐽ ا�Ɛ Ǝਔ ৲�Ƨ ኅ ቱ

�Ʀ ༇ Ƅ�ࠦߙݑޢ�Ƣॅळၮ�Ơ ܻެ ࠧ�ƣ �ߙܻ ᐱܻᏹ୍ܻชƄ�፥ ጿ� ࢥܻ ႀ߄Ƅ�Ƣݹ ఱޯ ఓ�ƥ� ዙኤޢܻ � ᐱܻᏹ ޢީߥܻ ࣐ ƌݹƥ�ࠦކ ࢧܻ ଘଓƄ�Ƈߘޯ ࣏ݹܻ Ƅࡩެ

� ࿃ Ⴉ �༟༎Ƅݹܻ ž ࢧܻ ࠁ ଗଓᇴᆝ � Ƈ Əमऌ، � Ƨ ƌ ࢧܻ �ଘଓƄߘޯ ž ࢧܻ ࠁ ଘଓƄƥ، � Ƨ �Ƅࡩހ࣠ ž ࢧܻ ࠁ ଘଓƄ، �ž ࢧܻ ࠁ ଘଓƄ

፥ ፎ ܻࡺ ࠅޯ ଘଓƄ، �Ɩ ƥࡩߦƄ�Ƥࠧ߃�ᇯ ᆝ �፥ۑ� ገܻ எެै Ƅ�ž ࢧܻ ࠁ ଘଓƄƥ�፥ጕᇴᇍ ࣀ Ƅ�žࡩ ࢧܻ ࠁ ଘଓƄƥ�Ƨ ஊैޢ࣠ Ƅ�ž ࢧܻ ࠁ ଘଓƄƥ

ࢵ ଘଓƄ�Ƣ߄ႀ ఱޯ ఠࡷ�ơ ༬ܻீ �ᇯ ᆝ �፥ ጿ� ᐱܻᐢࢵ ƄƎƌ�যঠݹ�དྷࡩƄ�݊ Ƅ࣠ࢠޢ ଐଌܻހ�Ɣ ୍ܻงƎଘଓܻ �ᑑހ ᐽƍƥ�ܻࠦ ࢧ ࠁ ଘଓƄݪ� ࡼ�ࡩܻޢ

ࠦ�ۑ� ࡺݑܻޢ ࠅޯ ଘଓƄƥ�ࠦ ޢީݘޢ ࣐ Ƅ�ƇࡩݘƄ�Ƣॅळࡩ ଘଓܻ ༬ீ
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ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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�ž ࢧܻ ࠁ ଘଓƄ�ࣷ ၮࣳߎ� �Ꭸ᎙�ơކݘݹ ƥଘଓƄࡣ� ࢧ Ƅ�፥ࡩߦ ጿ، ໄܻ ࢧ ࠁ ଘଓƄࡼ� �ేࡷ ࡓ ᚻࡩƄ�Ƈ ܻกƌƀ�፥ ጿ�ƌƎƥ�ሯሡሁ���ࠢ ރܾ �ހ

�݊ ዙዋ ��݊ ࡣ�ࡷ ࡷ �Ƨݘܻ ኅ ቱƄ�ࣷ Ƅ، �วࡩݘࣳ ࣠ ง୍�ƥߎ� ࢧჱޢ ༨ဈޢ،ކ ƥ�ࠦ ܻ ࢧ ࠁ ଘଓƄ�Ƈ ޢީރܻܻ Ƅ�Ɠࡩ ݑƥ�ܻ ࠧ ే ࣀ ƥ�ܻކߦ ࠩ

�যঠࢵޢ �፥ ጕܻ ࡣ�Ƅࡩ ࢧ Ƅ�፥ࡩߦ ጿƥܻࠧ�ۑ� Ǝƌ ࢧܻ ƥ�ܻࠦࡷ ࢧ ࠁ ଘଓƄ�Ƈ ޢީރܻܻ Ƅ�݊ࡩ ዙዋ �Ɵ ࣍ �߰ ࢠ࣠ޢ �ކ ࢥܻ ��ۑ�Ƅ�Ꭸ᎙ƥݹ

ࢧܻ ࠀ ଘଓƄ�Ƈ ޢީރܻܻ Ƅ�Ɠࡩ ݑƥ�ว ࣠ ง୍ƥߎ� ࢧჱޢ �Ɵކ ࣍ �Ɠ Ƅࢵݘޯ Ƅࠦ.

.2.1Ƈ ޢީރܻܻ ߎ�Ƅࡩ ࢧჱޢ ކ

� �ۑ Ƈ:�ۑ ޢީރܻܻ Ƅ�ࠦࡩ ࠅݘ Ƅ୪དྷࡩƄƥ�ūࠦ ࠅݘ ƄଐଌƄ�ቿቷၰ ୪�፥ ጘܾ ࠁ�ཀྵདྷކ �ūƇ ޢީރܻܻ Ƅ�݊ࡩ ዙዋ �ࠦ ዙኸޢ �ᐢჱ�ƣ ƀ�ܻ ���ࡷ

�ࠦ ႁ ࠒޢ ࢧ Ƅ�ࠦࡩ ၴހܻ ଗଓƄ�Ƈ Ƅƍ�Ƈ ƄƎ ෬ܻෝᛂ ଘଓƄ�ॡ ॏ ჴީఱ ఠ�ƣ ƀ�ે ၮࢇ� ਔߘ ƥ�ūࠦ ܻ ࢧ ࠁ ଗଓƄ�Ƈ ƄƎ ෬ܻෝᛂ ଘଓƄ�ܻ ᐱᐕ࢝�ߙ ࠒ ކߦ

ࠦ�ۑ ႁ ࠒޢ ࢧ Ƅ�ేࡩ ၩ�Ƈ ၴހܻܻ ଗଓƄ�Ƈ Ƅƍ�Ƈ ƄƎ ෬ܻෝᛂ ଘଓƄ�ƥƀ�ūࠦ ࢧ ߘܻ Ƅ�Ƈࡩެ ƄƎ ෬ܻෝᛂ ଘଓƄ߄� ჴఱݘީ ఠƥ�ūቿቷࡷᇴᇍ Ƅࡩ

� �ۑ �Ƈۑ ޢީރܻܻ ၴ߄Ƅ�ቿቱƥࡩ �����ƥࡷ�Ʀ ࠦ�ࡷ߄ ƥ�Ƈࡷݘߙ ޢީރܻܻ ࠅݘƄ�ࠦࡩ Ƅ୪�ၮࡼ� எैࠩ߄�༝༎Ƅƥࡷ Ƅ�ే ߙ࣠ ࡣ�ކ ၴ Ƅࡼ�

ݟ� ࠒ Ƅ�ƞࡩީ Ƅࠧ߄ƀ�݊ ܻ�ࡷ Ƅ࣠ߙߥࠩ ݟ�ƥ�ūކ ࠁ ܻީ ᑃᐽ�ܻ ᐱᏹਔ ৯ܻࢢ  ،ߙ ܻ�ހܾ ƥ�Ƨࢠݘࠩ ƀܻ�ۑ� ᐱᐢࡩƥၴ߄ �ࠦ ዙኸޢ �ܻ ᐱᐟࡷ�Ꭸ�౮Ʈేၰ ݓ�

�ƥ�ūࡼ� ࡓ ያዪܻࠩ ࣏ޢࡺ งƥ�ܻࠧƏހݘ߄�ߙ�Ƈ ޢީރܻܻ Ƅ�ࠢࡩ ݊�ߙޢ ࢠ࣠ �Ƨކ ኅ ቱƄݪ� ყࡩƄ،  ࣩ�ހ ఱࡺ ఓ�ơ ƥƄ߄ எै Ƅƥۑ��ơ ƥ߄ எै Ƅ��ᚻ

�߰ ࢧ ܻ�ݹ ᐱᐟࡷ�ᇯ ᆝƥࠦ�ۑ� ݹ࣠ Ƅ�ܻࡩރܻ ᐱᐟࡷƥ�ūࠦ ƥଛଓƄ�ơࡩޢ ƥƄ߄ எै Ƅ�ܻ ᐱᐟࡷ�ƍƂ�ūࠦ ၮ࣠ެޯ ƥ�ࠦࡷ ޯߦ ༧ீ �ơ ᇴᇍ ࢸ ƀ�ે ၮ�ƣ ࡓ࣠ ܻ�ކ ެࠧ

ߎ� ࡓ ࡴ�ࡷ ᄽ �፥ጿ�ܻ ࠒࠩ ƥ�Ƈކࢠ࣠ޢ ޢީރܻܻ Ƅ�ƏƄमऌƂ�፟ࡩ ፑƂ�ƞ ዙዋޢݘᐱᏹ�ƨܻ߄ �ܻ ᐱƀ�ƮଘଓƂ�ࠦ �Ƈࡷݘޢެ ଘଓܻ ၰ �፥ ጿ�ƢƄ߄ႀ ޯࢵ ൎᑉᐽ

ࢧݓ .ƥࡷ

2.1.3Ƈ ޢީރܻܻ ߎ�Ƅࡩ ࢧჱޢ ޢީރܻܻ��ކ ߎ�Ƅࡩ ࢧჱޢ ዙኸޢƄ�ࠦࡩޯ��ݹݘ߄�ކ �፥ ጿ�ࠦࠩࡺଐଌƄ�Ƈ Ƅ࣠ ࣐ உै Ƅࡼ� ߄��Ƈࡷ �วߙݘީ ࣠ީ

ޢީރܻܻ ዙኸޢࠦ�ߙƄ�Əࡩ �፥ ጘܾ �ކ ᐱܻᐢࠅݘ Ƅ୪ƥ�ࠦॅހ ळ࣐ ଐଌƄ�Ƈ ޢީރܻܻ ଐଌƄ�Ƈݘޢެࠦ�ހࡩܻ ƄƎ ෬ܻෝᛂ ଘଓƄ�݊ ዙዋ ዙኸޢࠦ� ࡼ� �žࡷ ᐱܻᐢ᠍ ଘଓƄ ت

�Ƈ ࢧߦܻ ࡼ�Ƅࡩ ࢛�ࡷ �፥ހݘ ጿ�ࠦ ၮ࣠ዙಣಝ�ᇯ ᆝ �Ơ ఴ ఠ�ƣ ᇷᆝ�ࠦ ၮ߄�Ɔࡷݘޢެ ܻ�ߘܻ ߄ࠧ ၰ �ūƆేކ࣠ ࢢݓ �ƞ ܻެ ࢢ ƀƥ�݊ ࡷޢ ༬ܻீ �፟ ፑƂ

ஊै Ƅ�ū�ƣ Ə࣠ࡩƄ�ūࡩݘࡺ�Ƅ�ū�ơ ࣐࣠ ࢝��Ƅࡩ ࢧݶܻ உै Ƅ�ƥƀƇ ܻީ ࣐ ݪ�ޯࡷ ࣀ ༨ဂ ���ᅵै Ƅࡣ�ۑۑۑ ၯ ኆ ቱƄ�ࠦ �ū�ࠦߙޟ ݹྲ ႓ଛଓƄ�ቿቱܻ

ݟ�ۑ ࠒ Ƅࡩީ

� �ێ �Ƅێ ޟަހܸܸ Ɓ�ฤࡦ ࣝค���ƥ�Ƈ ޢީރܻܻ Ƅ�วࡩ ࣠ ง୍�ࠦ ߄�ƀހݘࡺޢ ค୍�Ƈ ޢީރܻܻ ߎ�Ƅࡩ ࢧჱޢ �Ƣކ ܻƄހݘ߄����ว ࣠ ჴީჅࢧ߄� ݹߥ

ū�Ƈ ޢީރܻܻ Ƅ፥ࡩ ጘܾ �ūࠦݹ ޯߦ ༧ீ ݪ� ࢵࡩܻޢ ƀ�ว ࣠ީޯ ᑃᐽƥۑ�ơ ƥƄၴ߄ �፥ጿ�Ƈ ޢީރܻܻ Ƅ�݅ࡩ ߎ�ƥކߦݹ ࢧჱޢ ዙኸ�ܻޢࠦ�ކ ൎޯߙࠩ ࠀ Ƅ

ƄଐଌƄ�Ƈ ޢީރܻܻ Ƅ�ࠦࡩ ޢީݘ ࣍ ݪ� ࣀ ༨ဂ�ƞ ࢵ࣠ �དྷࡩƄ�ࠦ ࡓޢߦޢ ᚻࡩƄ�Ƅቦሼƥ�ūܻᐱᐜ᠃࣠ ง୍�ƌ߄ႀ ఱޯ ఠᐱܻᐜ᠃࣠ ง୍ހݘ߄��Ƈ ޢީރܻܻ Ƅ�ܻࡩ ᐱᏳ�Ƣ ،

���ว ࣠ީޯ Ƅ�Ɩࡩ Ƅ࣠ ࡼ�ƀރ ƥࡷ

�። ጼƁݐॅ Ɓ�ฤ ࣝަެ ƁƐࡦ ܻࢵ Ƅ�ે ၮ�ơ ƥƄၴ߄ �፥ ጿ�ܻ ᐱᐜყमऒƥ�ࠦ ߦ ࢧެ ଐଌƄ�Ƈ ޢީރܻܻ Ƅ�݊ࡩ ࡼ�ዙ၅ေޢ ��ݑ�ƆƎܻީݑ�ᇯ ᆝ �ƣ Ƅ

 ໄࡷݘ�Ƨ ƎƄƌƄ�যওࣀ �ƥƄ�ࠦކߥ ࠦ�ࡷݘޢެ ࠅݓƄߙޢ �Ɔ߄ၰ �ƒހ࣠ ၯܻ �ܻ ᐱᐟ݊�ࡷ ዙዋ.

�ཬཌࡴ༚་Ɓ�ฤ ࣝަެ Ɓ�݊ࡦ ࡼ�ዙ၅ေޢ ࢵ�ݑ�ƆƎܻީݑ Ƅ�ેၮ�ơ ƥƄၴ߄ �፥ ጿ� ᐱܻᐜყमऒƥ�ࠦߦ ࢧެ ଐଌƄ�Ƈ ޢީރܻܻ Ƅ�ᇯࡩ ᆝ �ƣ Ƅ�Ɛ ܻ

ࠦ ࣀެ Ƅ�ƥƄ�ƖࡩᐳႡ�Ƅ�ƥƄࡩ ࣠ ީࢵ ଘଓƄ�ƥƄ�Ƣ࣠ࡩޢᇴᆝ�ࠦ ࠦ�ࡷݘޢެ ޢެ ၰ߄Ə�Ɔࡷ ƥ�፟ ፑƄ�ƌܻ࣠�ݹݘ ᐱᐟ݊�ࡷ ዙዋ.
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። ፋ ࣝ Ɓ�ฤࡦީ ࣝަެ ƁƐࡦ ܻࢵ Ƅ�ે ၮ�ࠦ ࢢ ၯܻ �ơ ƥƄၴ߄ �፥ ጿ�ܻ ᐱᐜყमऒƥ�Ƈ ܻެ ყީ Ƅ�݊ࡩ ዙ၅ေ�ࠦޢ ዙኸޢ ࡼ� ان  ��ݑ�ƆƎܻީݑ

ࡺݑܻ ࠅޯ ଘଓƄ�ቿቱܻஊै Ƅūࢪ� ჱஎै ᇴᆝ�ࠦ ࢧߦࠦ�ࡷݘޢެ �Ơހ ఴ ఓ� ᐱܻᐟ݊�ࡷ ዙዋ �ᇯ ᆝࡩݘޯޢࡺޢƄ�ቿቱܻஊै Ƅū�ࠦ࣌ޢߦࠦ��ۑ�  ،ࠦ�ޢ Ƅࡩ࣠

Ɩ ࣠ ࢢߦƄ�ࠦࡩެ ݪ� ࣀ ༨ဂ �ว ࣠ީޯ ࡼ�Ƅࡩ �Ɩࡷ ࣠ �፥ࠧ߃Ƅ�Ƅࡩެ ጿ�Ƈ ޢީރܻܻ Ƅ�ơࡩ ƥ߄༬ဈެܻ�ݹݘ ࠧ�Ɩ ࣠ ࠧƄƥ�ū��Ɔࡩެ ܻ࣌ ࡼ� �Ʈݑ

Ɛو �ేߘހᑃᐽ�ቿቷܻߥޢܻ ၩ�ܻ ᐱ �౮ేހܾ ใ�ܻ ެࠧ �ࠦ ࢵ ƄƎኆ ቱƄࡣ� ༨ீ �ࠦ ࢧߦߥ .Ƅࡩ

�ơ �ࡷܻ ݪ��ۑ ࢵ ܻެ �Ƨࡷ ƎƄಒ౷ކ�ơ ƥၴ߄ �፥ ጿ�ࠦ งଘଓƄ��ࠦࢢߦޢ ݑ࣠ޢࠦ�Ƅࡩ࣠ Ƅ�Ƈࡩެ ޢީރܻܻ Ƅ�݊ࡩ �Ƈ ،��ࢠ ޢީރܻܻ ࡣ�Ƅƥࡩ 

�Ƈ ܻၴ Ǝƌࡼ�� ࠦ�ࡷ 50�࿃ݑޢެ ႓ƄƎኆ ቱƄ�Ƣ ࡷᑃᐽ�ࠦݘܻ ݹƄ�ࠦ࣠ࡩݘܻ Ƅ�ƅࡩރܻ ൎ࣐ �Ƈࡩ ༟༎Ƅ�Ɵݹࢠܻޢܻ ࣀܻ �፥ࡷ ጿ� ܻީ ࣍ࡩܻ

ۑ2000/2001

ࠅޢ߄ࠅޢ߄
ࠅޢ߄�

Ƅၴ߄

ࠅޢ߄�

Ƅၴ߄
Əܻޯ ያዪơ ࣠ ݪࠅޢ߄ࡷߥީ ࢵ ƄƎݪ ࢵ ƄƎ

ࠅޢ߄�

Ƅၴ߄

ơ ࣠ ݪࡷߥީ ࢵ ƄƎƏܻޯ ያዪƏܻޯ ያዪ
ࠅޢ߄�

Ƅၴ߄
ơࠅޢ߄ࠅޢ߄ࠅޢ߄ࠅޢ߄ ࣠ ࡷߥީ

ࠅޢ߄�

Ƅၴ߄
ơ ࣠ Əܻޯࠅޢ߄ࡷߥީ ያዪࠅޢ߄ࠅޢ߄Əܻޯ ያዪݪ ࢵ ƄƎݪ ࢵ ƄƎƏܻޯ ያዪ

ݪ ࢵ ƄƎơ ࣠ ࡷߥީ
ࠅޢ߄�

Ƅၴ߄
ࠅޢ߄

ࠅޢ߄�

Ƅၴ߄
ݪࠅޢ߄ ࢵ ƄƎࠅޢ߄ࠅޢ߄

ࠅޢ߄�

Ƅၴ߄

ơ ࣠ ơࡷߥީ ࣠ ݪࠅޢ߄ࠅޢ߄ࡷߥީ ࢵ ƄƎݪ ࢵ ƄƎࠅޢ߄ࠅޢ߄ơ ࣠ ࡷߥީ
ࠅޢ߄�

Ƅၴ߄

ࢇ� ީࢵ � ܻࡺ �ߙޢ ރܻྲ ႖Ƅ�ሯሡሁ،  ࠧ�፥ ገܻ ࢧ ࠁ ଘଓƄ�ơ ƥ߄ எै Ƅ�ƣ ዙኒޢƥ�ࠦހܾ Ƅ�Ƈࡩ ޢީރܻܻ ᑃᐽ�ว ࣠ ง୍�ࠦޢዙኸ ݑ࣠ޢࠦ���(࣠� Ƅࡩެ

�፥ ገܻ ࢧ ࠁ ଘଓƄ�ơ ƥ߄ எै Ƅ�ƌƄ߄ၮƀݑެ߄��ƥܻ�ۑ� ᐱᐟࡷ�Ɔƌ ߦܻ ޯࢵ ଘଓƄƥ�ܻ ᐱᐢࢵ ƄƎƌࡣ� ᐳޢ ྋྜࢧ߄� ܻ�ހߥ Ƅƥ�ܻߙߥޢ ƌ࣠ዙኸݹ �ܻ ᐳႰ ࠑޢ ƥކ

، ࠦงଘଓƄ߄�ၮƄ࣠ Ƅ�Ɔࡩߥ ၮܻƄ୪ࡼ� �ਔࡷ ৹ଘଓ:

I.ܻࠢݹ࣠ކ ༨ޯீ ࢪ� ࡓ ܻ�ݹݘ ༨༤ Ƅƥ�ܻ Ƅ࣠ރ �ơݑެ ƥ߄ ॺॱ५�ƣ ࡓ࣠ �ƣݹ ƀ

II.ܻࠩ ࡺ मऒƥ�Ɵߘޢ ࢧߦ࣠ ዙኸ߄Ƅƥ�Ɔࡩ ଘଓƄݪ� ყमऒࡼ� �ਔࡷ ৹ଘଓ

III.�ơ ƥ߄ எै Ƅ�፥ ጿ�ƆƌƎƄ࣠ Ƅ�Ƈࡩ ݪ�ଐଌƄƤഃ೨ƍݘळॅܻࡷ ༬ � ໄࡷݘ�Ǝࢧ߄ ݪ�ࡷ ࣀ ࠁ �ƣ ࡓ࣠ ކ
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ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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ࡴ�� Ǝ�ơߘ ଐଌƄ�ܻ፟ ፑƄ�Ɔƌ࣠ހࡩܻݘƥ� ࣯ ،) �ۑ ൞൙ࡩݘƄࡣ� ࢧޢ ࠒ ࡣ�Ƅࡩޯ ��Ƅƥࡩ�དྷ �ࠦ �ރݑ࣠ޢ �ࠦ ࢢߦޢ ƥ�፥ ፕ �Ƈ ޢީރܻܻ Ƅ�ƣࡩ ߙܻ

�Ƣ ၯܻ �Ƈ ก�፥ፕރܻܻ �ơ ଐଌƄ�፥ጿ�ƆƌƎƄܻ࣠ Ƅ�Ƈࡩ ޢީރܻܻ Ƅ�ƣࡩ ƀࣉ� ࠁ ൎރƥۑ��Ƈ ༟༎Ƅ�Ɵݹࢠܻޢܻ ࣀܻ �፥ጿ�ƅࡷ ൎ࣐ ᑃᐽ، ݪ� ࢧݘ ݹ

�ơ ƥၴ߄ �ࣩ ఱࡺ ఓ�ơ ƥၴ߄ �፥ ጿ�ܻ ࡼ�ƥࢠݘࠩ �ਔࡷ ৹ଘଓ�ࠢ ၮƥ�ܻޢ ᐱᐟࡷ�Ɔƌ ߦܻ ޯࢵ ଘଓƄᑃީᐽ�Ƨ ƎƄಒ౷ Ƅ�݊ࡩޯ Ə࣠ݹ ࢢߦޢƄࠦࡩޯ Ƅ�Ƈࡩ࣠ ޢރܻܻ

���፥ ጘଘଓᇴᆝ �ơ ƥ߄ எै Ƅ�௪ ࣠ ࡓ ���ƥݹ�যঠކ �ࠦ ݑ࣠ޢ �Ƅ�ƥƀࡩެ

��ƞ Ƣၱ߁� ࢟ߣࠣ�ێ Ɓ�Ƅࡦࣝ ޟަހܸܸ ᑀᐺ�Ƥ ƋƁಏ Ɓ�݇ࡦެ ƌࣝݶ Ɓ�ƞࡦެ Ƣၱ߁ ���

Ƈ ࢧߦܻ Ƅࡩ

�ƅ ൎ࣐ Ƅ�Ƈࡩ Ƅमअކߥ߄�
݅ ߦݹ Ƅ�Ƈࡩޯ ൎၮܻࡷ

Ƈ ƄƎƄಒ౷ Ƅࡩޯ

�ƅ ൎ࣐ �ၮ߄Ƅ�ƌࡩ

Əܻޯ ያዪ/////6

Ƅၴ߄ 9////////ࠅޢ߄�

///ࠅޢ߄ //// //// ////18

ơ ࣠ 8ࡷߥީ

ݪ ࢵ ƄƎ9

Ɩ ࡺ࣠ വ഻റƄ-50

�ࠣ ዖޟ Ɓ�Ƅࡦ ޟަހܸܸ Ɓ�ฤࡦ ࣝค

�Ƈ ࢧߦܻ ᑃᐽ�ܻ ߥ ީ࣍ �ܻ ᐱᐜ᠃࣠ ง୍�যঠݹƥܻ�ۑ� ᐳ႓ ࡼ�ߘޢܻ ࡓ ಼�དྷࡩƄ�Ƈ ޢީރܻܻ Ƅ�ᑻࡩ ᑧ፟�ކ ፑƄ�ే ఴ ఓ�ࠦ ዙኒޢ Ƅ�Ƈࡩ ޢީރܻܻ Ƅ�วࡩ ࣠ ง୍

�ơ ࣐࣠ Ƅƥ�ƣࡩ Ə࣠ࡩƄࡣ� ࡣ� ،ࡷ ၯ ኆ ቱƄ، �Ƈ ޢީݘܻ ଐଌƄ، �Ɗ ƎଘଓƄ، ᅵैހܻ Ƅۑۑ�Ɖ ܻคଘଓƄ .

�፥ ጿ�ܻ ᐳႩ ݑ�যঠࠦ�ݹ ዙኒޢ Ƅ�Ƈࡩ ޢީރܻܻ �Ƅࡩ�፥ ፕƥ�ơ ƥƄၴ߄ �Ɔ߄ၮ

i.࣊ ࣀޢ ხࡩƄ�Ƨ ƎƄಒ౷ Ƅ�ơࡩޯ ƥ߄ எै Ƅ

ii.Ƈ �ƥƍ�Ƨߙޟܻ ƎƄಒ౷ Ƅ�ơࡩޯ ƥ߄ எै Ƅ

iii.߄ၮ ࢢܻ �݊ ࠖࡺ �Ƨޯࡷ ƎƄಒ౷ކ�ơ ƥၴ߄

iv.࣊ ࠧހܻ �݊ ࠖࡺ �Ƨޯࡷ ƎƄಒ౷ކ�ơ ƥၴ߄

��ơ �ࡷܻ ࡣ��ۑ �ࠦงଘଓƄ�Ƈ ޢީރܻܻ ࡼ ،���Ƅࡩ �ƣࡷ ޢܻީ ჴࢵ ଘଓƄ�ƆƎ ෬ܻෝᛂ Ƅݪ� ࣀ ࠁ �Ɔྲ ႓ƀ� ໄࣀ ዙ �ơ ࣍ߦܻ ƀ�ƌ߄ၮ

ݪ ࢵ ܻެ �Ƨࡷ ƎƄಒ౷ކ�ơ ƥၴ߄ �፥ ጿ�Ƈ ޢީރܻܻ �Ɠࠧ߃Ƅ�Ƥࡩ ݑ�ƅ ॅळ࣐ ଐଌƄܻ�ۑ� �ኆࡷ ቷީࡩ�Ƣ ߄Ƅ�ƌƄࡩݘܻ Ƅ�݊ࡩݘޯ Ƅƥߘ
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3221542134

3021233211

2303214355

4365431065

5431201234

�Ƥ ƌƀ�Ƨރܻ ƎƄಒ౷ Ƅ�ơࡩޯ ƥ߄ எै Ƅݪ� ࣀ ࠁ �ƤൎၮƄ�Ƣ உܻै Ƅ�Ƈ ޢީރܻܻ Ƅ�Ɨࡩ ࡣ���ރߦ ஊै Ƅ

�ƞ Ƣၱ߁� ��Ƅێ ޟަހܸܸ �Ƥࡦ ƋƁಏ Ɓ�ƞࡦެ Ƣ߁ ॅ Ɓ��50�ƃྯ ႐Ž

�ཌࣀ ჱࡩƄ�ƎƄಒ౷ Ƅࡩޯ �ƎƄಒ౷ Ƅࡩޯ ݅ ߦݹ Ƅ�Ƈࡩޯ ൎၮܻࡷ �Ɔྲ ႓ଘଓƄ�ƌƄߙƄ�ƌ߄ၮ

0.08 4 //// 0

0.18 9 //// //// 1

0.20 10 //// //// 2

0.24 12 // //// //// 3

0.14 7 // //// 4

0.12 6 / //// 5

0.04 2 // 6

1.00 50 - Ɩ ࡺ࣠ വ഻റƄ

ཬཉࢽ ხࡦƁ�ƋƁಏ Ɓᒑᐽū�ᇯࡦެ ᇍ ࡼ�Ƅࡩ �ࡷ ໄࡷݘ�ž༅ �ࠦ ఱީ ఝ�ࠦ ܻ�ࡷݘߙ ࠁޢރܻ ƀݪ� ࣐ ��࣠൞ࠦࢵ ƄƎኆ ቱƄࡣ� ༨ீ �Ɩ ،و ࢠ࣠

ࠦ�ۑ ࡴ�Ƅࡩݘޢެ ᄽ �ે ၮ�Ƈ ƄƎƄಒ౷ Ƅ�ࠦࡩޯ ࣀࡺ ࣀ�ཌހߥ ჱࡩƄ�ƎƄಒ౷ ݪ�Ƅࡩޯ ࣀ ༨ ƥࡣ�ۑ� ႁޢ Ƅ�ࠦࡩޯ ዙኸޢ ࡣ� ᐳ ྜཾ �Ƅࠧ߃

� �ཌࣀ ჱࡩƄ�ƎƄಒ౷ Ƅࠦࡩޯ ࡴ�Ƅࡩݘޢެ ᄽ ���ƎƄಒ౷ Ƅࡩޯ

ࡴ� Ǝ�ơߘ ଐଌƄ�፥ܻ ጿƥ.22�ƣ ޢܻީ ჴࢵ ଘଓƄ�፥ ጿ�ơ ࣍ߦܻ ଘଓƄ�ƌࡩݘ߄�ơ ƥ߄ எै Ƅ�፥ ጿ�ཌࣀ ჱࡩƄ�ƎƄಒ౷ Ƅ�ƅࡩޯ ࣀܻ ࠁ �যঠᚻ

ࡼ� �ƣࡷ ࡓ࣠ ᅚଌƄ50�Ɔྲ ႓ƀ

�Ƅ �ƢƊ�Ƥߖޜܸ ƋƁಏ Ɓ�ƞࡦެ Ƣ߁ ॅ Ɓ

��ơ �ࡷܻ ��Ɵۑ ࣀܻ �ƣࡷ ႁܻ Ƅ�፥ޯࡷ ጿ�� ၴܻࡷݘޢܻ �ܻީ ࣍ࡩܻ � ໄࣀ ସଧଣ�ܻࠦ ᐱᐟࡩƄ�Ƈ ܻၴ Ǝኆ ቱƄ�ࠦࡩܻޢ Ƅ�ࡩߥƄ�যওࡩޯ ໄ୍ง��

�ơۑ ƥଘଓƄ�Ʀ ࣠ ࣀޯ ଐଌƄ�ƅ ൎ࣐ �žࡩ ࢧܻ ࠁ ଘଓƄݪ�ۑ ࢵ ܻެ �Ƨࡷ ƎƄಒ౷ކ�ơ ƥၴ߄ �፥ ጿ�Ƈ ܻၴ Ǝኆ ቱƄ�Ƥࠧ߃ �݊ �ƅކƏ࣠ݹ ॅळ࣐ ଐଌƄ



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ26

65807357887862765074

62757185657678656779

96788961718379609575

66788272947769746857

61729863757895875574

ࡣ ஊै Ƅ

ࡴ�� Ǝ�ơߘ ଐଌƄ�፥ጿ�Ƈܻ ޢީރܻܻ Ƅ�݅ࡩ ࡣ�ކߦݹ ၴ ƀࡼ� ႀ߄�Ƣ).32ࡷ ఱޯ ఝ�ܻ คܾ ݪ�ߙ ࢵ ܻެ �Ƨࡷ ƎƄಒ౷ކ�ơ ƥၴ߄ �፥ ጿ

Ƈ �ƥƍ�Ƨߙޟܻ ƎƄಒ౷ Ƅ�ơࡩޯ ƥ߄ எै Ƅ

ࠦงଘଓƄ�Ƈ Ƅ࣠ ࣐ ॵॱ५�ܻ ߥ ީ࣍ �ơ ƥ߄ எै Ƅ�Ƅࠧ߃�যওࢧࡺ :ƥݹ�যঠކ

I.Ʀ ଐଌƄ�ƌ߄ ༬ܻ ƀRange)�ે ၮƀࡼ� �Ƈࡷ ޢީރܻܻ Ƅ�፥ࡩ ጿ�ࠦ፟�ߘޢࡺ ጕƌƀ�Ɗ ࣐ �ᑑހ ᐽƍƥ��Ƣ உܻै Ƅ�Ƈ ޢީރܻܻ ᑃᐽ��

.ߘޢࡺࠦ

�ࠣ ࡷ ૄ�ߕޟ સၫŽ� �ƣ �ߕޟࡷࠣ–ଉƁ߁ ጒƉŽ

. II�ࠦ ࡺ ࣀ �ᑑހߥ ᐽƍƥ�ࠦ Ƅ�ơࡩߦޟ ࣍࣠ ၴ߄� Ƈރ࣠ ၮ�ે߄Ƅ�ƌࡩߦޟܻ ၮ�Ʀ ଐଌƄ߄

Ƅ ၫ�ૄ߁Ɓ�Ɖࡦߣޜܸ સၫ���ƣ ࠣ� �ଉƁ߁ Ɓ�ƞࡦߣޜ ࣊ࣝ

�ܻ ࢵ ܻࢵ ƀࡺ߄� �Ƈݹݘޯ ၮ�ਔ߄Ƅ�ƌࡩߦޟܻ ༨ဈ߄৲ ƥۑ��Ƈ ༨စ߄ၮ�ଘଓƥƀ�ƌ߄Ƅ�ƌࡩߦޟܻ �ƣ Ƅ�ਔ ৹ଘଓ�ū�ࠦ Ƅ�ơࡩߦޟ ࣍࣠ �ƌ ༬ܻ ଗଓƥ

� ໄހ�Ɗ ƥƄݟ��ކ ༨ဂޢ �Ƈ ႀ߄Ƅ�Ƣࡩߦޟܻ ఱޯ ఠ��Ɔƌ ၮܻƥۑ��Ƈ ƄƌߦଐଌƄ�ƌ߄ၮ�ƥݟ� ࠁ ܻީ Ƅ�Ɔၯࡩ �ે ၮ5  أي  20و ،

ࡼ� ࡣ�ݑ ࡼ��ଘଓ5ކߥ ۑ��ਔ৲बऒ�ଘଓ�ƥ20ݑ

ެࠧ �ƥࢪ ࠅ ࢵ �Ɔ߄ၮ �፥ߘܻ ፕ ƥ�ū�Ƈ ၮ�ƌ߄Ƅ�ƌࡩߦޟܻ ༬ܻ ଗଓ�ܻ ᐱᚑƄ߄ႀ ޯࢵ Ƅࡼ� ࡓ ಼�Ɔ߄ၮ �Ơߘܻ ܻStruges)

Rule(

K = 1 + 3.3 log N

Ơ Ž߾ޟݜ�:

= k�Ƈ ၮ߄Ƅ�ƌࡩߦޟܻ

NƇ ƄƌߦଐଌƄ�ƌ߄ၮ� 

Logƌࡩݘ߄Ƅ�যঠݹƎ ၩܻ࣠ࡩ� 
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�� �ࠦ Ƅ�ơࡩߦޟ ࣍࣠ ၴ߄� ࡼ��Ꭸރ࣠ I�ƣࡷ ƀݟ� ࠁޢ ���Ƥ ƌƄ�ƣރܻ ᑃᐽ�ܻߥރܻ࣠ ߥ ީ࣍ ��L�ū�ࠦߦޟᑃᐽ�ેၮଘଓƄ߄� ஊै Ƅ� S

�ū�ࠦ ᑃᐽ�፟ߦޟ ጕƌଛଓƄ߄� ஊै Ƅ� Rۑ��Ʀ  �ଐଌƄ߄

I = L – S / k

R = L – S

I = R /k

I = R/ 1+3.322 log N

III�፟ ጕƌƀ�፟ ፑƄ�ࠦ Ƅ�ơࡩߦޟ ࣍࣠ �ࠦ ߙܻ ᄣ�ᑑࢠܺ ᐽƍƥ���፟ ፑƥଘଓƄ�ࠦ ၴ߄�Ƅࡩߦޟ ܻ�ރ࣠ คܾ ࠦ�ߙ Ƅ�ơࡩߦޟ ࣍࣠ �ƅ ࣀܻ ࠁ ۑ�ހݘ߄�

Ƈ ޢީރܻܻ Ƅ�፥ࡩ ጿ�ࠦ ߘޢࡺ

�፥ ጿ�ࠦ ે�ߘޢࡺ ၮƀ�፟ ፑƄࡣ� ࢧ �ƣރ ƀ�፟ ፑƄ�ഭ୨ܻހข�ᇯ ᇍ ఴ చ�Ʀ ༇ ଘଓƄ�Ƈ ၴ߄�Ƅࡩߦޟܻ ޢީރ࣠ ƄƢࡩ உܻै Ƅ�Ƈ ۑރܻܻ

ࡴ��� Ǝ�ơߘ ଐଌƄ�ܻ፟ ፑƄ�Ɔƌ࣠3ހࡩܻݘ: (

IƦ ၴ߄�ଐଌƄ߄ )R(ۑ�ރ࣠

R = L – S

= 98- 50 = 48

Ii��ࠦ ࡼ�Ƅࡩݘൎߘ ࠦ�ࡷ Ƅ�ơࡩߦޟ ࣍࣠ ၴ߄� ۑ�ރ࣠

I = R /k

K = 1 + 3.322 log N

K = 1 + 3.322 log (50)

K = 1+ 3.322 ( 1.6989 )

K = 1+ 5.6437 = 6.6437 ~ 7

I = /k = 44/7 = 6.2 = 6

����Ƈ ၮ�ƣ߄Ƅ�ƌࡩߦޟܻ Ƅ�Ɠ ރߦ�Ƅࠧ߃ �ܻ �፥ࡷࡩެܻ ጿࡼ� ࡓ ᚻࡩK(=5

I = 48/5 = 9.6 ( k = 5)

I = 10

Iii� �ࠦ ᑃᐽ�፟ߦޟ ጕƌଛଓƄ߄� ஊै Ƅ50ۑ�

� �ࠦ Ƅ�ơࡩߦޟ 10࣍࣠

� �፟ ፑƥଘଓƄ�ࠦ Ƅ�ƣࡩߦޟ ƍƀ50+10=60

��� �፟ ፑƥଘଓƄ�ࠦ Ƅ�ેࡩߦޟ ၮࡣ� ࢧ ༨စ ƥ50-60(
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ࡣ� ࢧ ༨စ ƥ�፟ ፑƥଘଓƄ�ࠦ ᑃᐽ�ેߦޟ ၮଘଓƄ߄�ၰ ଘଓƄ�፟ ፑƄ�ࠦ Ƅ�ơࡩߦޟ ࣍࣠ ߎ� ࢥޢ ƥคܻރ Ƅ�ࠦࡩ Ƅ�ેࡩߦޟ ၮࠦ

=60+10=70

��� �ࠦ คܻ Ƅ�ࠦࡩ Ƅ�ƣࡩߦޟ ƍƀ60-70(

�ࠦ ࡩܻޢ Ƅ�ࠦࡩޯ ࢧޢݓ �Ƈހࡩܻ ࣏ࠩ�Ƅࡩߦޟܻ ƥކ

50-60  ،60 -70  ،70 -80  ،80 -90 �Ƅቦࠧƥۑۑۑۑۑۑ��ū

��፥ ጘଘଓƄ�ᇯ ᇍ ࣃ �Ƈހࡩܻ Ƅ�Ƨࡩߦޟܻ ƍ�Ƨ ƎƄಒ౷ Ƅ�݊ࡩޯ Ə࣠ݹ Ƅ�ơࡩޯ ƥၴ߄ �ᇯ ᇍ ࢸ ࣏ࠩ� �ƥݹ

��ƞ Ƣၱ߁� ��Ƅێ ܸၱ Ƌኃ ቮ�Ƅ Ɓ�Ƥࡦߣޜܸ Ɗ�Ƥ ƋƁಏ Ɓ�݇ࡦެ ƌࣝݶ Ɓ�ƞࡦެ Ƣၱ߁ ��50�Żܸࢤ ߾ କଐƁ�Ɯ ࢽܸ �።ࡴ ጼ�ܸ ࣊ࡦަܸ

�Ƈ Ƅ݅ࡩߦޟܻ ߦݹ Ƅ�Ƈࡩޯ ൎၮ�ƎƄಒ౷ܻࡷ Ƅࡩޯ

50–60////4

60-70//// ///////13

70-80//// //// //// /////21

80-90//////7

90-

100

////5

Ɩ ࡺ࣠ വ഻റƄ50

ཬཉࢽ ხࡦƁ�ƋƁಏ Ɓ[Relativeࡦެ Frequency]࣯ ዙኤ ƄࡩƄ�ƎƄಒ౷ Ƅ�ƥCumulativeࡩޯ

frequency ][

Ƈ ƄƎƄಒ౷ Ƅ�Ɩࡩޯ ࣠ዙಣಝ�ે ၮ�ƨܻࣀ࣠ࡷ �Ƨކ�ƤƎƄಒ౷ࡷߥ ƥ ఱܻ ఓ�मअߥ߄ ࣀ�ཌࡩޯ ჱࡩƄ�ƎƄಒ౷ .Ƅࡩޯ

ࡁ ଛଓƄ�ે ၮ�मअߥ߄ Ƅ�ᑑࡩޯ ᐽƍࡴ� ಛಗ�௪ ኅ ቱƄ�ࠦ Ƅ�ྲࡩݘޢެ Ⴋ ၮ�Ƨ߄�ƌݑެܻ ƥ ఱܻ ఓ�मअߥ߄ ࣯�ࡩޯ ዙኤ ƄࡩƄ�ƎƄಒ౷ Ƅࡩޯ

�ཌࣀ ჱࡩƄ�࣯ ዙኤ ƄࡩƄ�ƎƄಒ౷ Ƅ౷ࡩޯ Ƅ�Ɩࡩޯ ࣠ዙಣಝ�ે ၮ�ƨܻࣀ࣠ࡷ ࣯�ࡷߥ ዙኤ ƄࡩƄ�ƤƎƄಒ౷ކ�Ƨ ƥ ఱܻ ఓ�मअߥ߄ Ƈࡩޯ ƄƎƄಒ

ࡴ�� Ǝ�ơߘ ଐଌƄ�ܻ፟ ፑƄ�Ɔƌ࣠ހࡩܻݘƥ3፥ ጘଘଓᇴᆝ�ࠦ ዙኤޢ ƄࡩƄƥ�ࠦ ࣀხޢ ჱࡩƄ�Ƈ ƄƎƄಒ౷ Ƅ�ƅࡩޯ ࣀܻ ჴၰ Ƅࡼ� ࡓ ಼��

�ƞ Ƣၱ߁� ዖኡޟࠣ�ێ Ɓ౭ࡦƁƢ�ࠣ ࢽძޟ ხࡦƁ�Ƅ ƁƋƁಏ ��Ɓࡦެ
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Ƈ Ƅࡩߦޟܻ
ƎƄಒ౷ Ƅࡩޯ

)f(

�ƎƄಒ౷ Ƅࡩޯ

ཌࣀ ჱࡩƄ

ཌࣀ ჱࡩƄ�Ǝಒ౷ Ƅࡩޯ

�� ��Ƨ ଐଌƄޟ࣠

࣯ ዙኤ ƄࡩƄ�ƎƄಒ౷ Ƅࡩޯ

�ཌࣀ ჱࡩƄ�

50–604� �ۑ �88

60–7013� �ۑ �2634

70-8021� �ۑ �4276

80–907� �ۑ �1490

90–1005� �ۑ �10100

Ɩ ࡺ࣠ വ഻റƄ50� �ۑ �100-

ࣇ ၫ߁�ಘಔƁƢݽܸ ࢤܸ Ɓ�݇ࡦ ࠓࡷ ެଉƁ�ƋƁಏ Ɓࡦެ

ࡣ� ࠦ�ࡷߥހܻ ࠦ�ࡷݘޢެ ࡼ�ߘޢࡺ ࡣ��ਔ৲बऒ�ƥƄݑ Ƅ�ਔࡩߥƄ�যওࡩ�དྷކߥ ඳඣ൴�Ƈ߄৲ Ə࣠ݹݘܻ ࡼ�Ƅࡩޯ �Ɩࡷ ࣠ �যঠᐱᏬᆝ�ࠦࠧ߃Ƅ�Ƅࡩެ �ᇯߙޟ

�ܻዙ� ໄၮ࣠ࠦ��ރ ࠖࡺݘ ଐޯଌƄ�ࠦ ƎƄಒ౷ݹ Ƅ�Ƈࡩޯ Ə࣠ݹݘܻ Ƅ�ƣࡩޯ ࡓ࣠ ƥ�݊ކ Ə࣠ݹ Ƅ�Ƈࡩޯ ࡼ�ߙޟܻ ࡷ

߁ၫ ࢤܸ Ɓ�݇ࡦ ࠓࡷ ެଉƁ�ƋƁಏ Ɓࡦެ

�્ ࢢ ଘଓƄ�ơ ƥ߄ எै Ƅ�Ƈ ƄƎƄಒ౷ކ�Ꭸ፫ Ƅमऒ�ƥƄ�݊ ዙ၅ေ�ơޢ ൎၯ ࡼ� ၮ߄�ࡷ ࢧܻ Ƅ�݊ࡩ ࠖࡺ ଐޯଌƄ�ƎƄಒ౷ Ƅ�ેࡩޯ ၮ�ơ ࢧ࣠ ஊै Ƅࡼ� ࡓ ಼

ዙಣಝ�ે ၮࡣ� ࢧ ༨စ �ƣ Ƅ�፟ ፑƄ�ࠢ �Ɔేެࡷ ၯ ଘଓƄ�ࠦ Ƅ�ƎƄಒ౷ก�žࡩߦޟ ᐱܻᐢ᠍ Ƅƥ�፟ ፑƥଘଓƄ�ࠦ Ƅ�ƎƄಒ౷ก�žਔࡩߦޟ ৹࣠�ƎƄಒ౷ ࡁޯ �Ƈ ƄƎƄಒ౷ Ƅ�Ɩࡩޯ

ၮ߄� ࢢܻ �݊ ࠖࡺ ޯࡷ

ࣇ� ಘಔƁ�݇ݽܸ ࠓࡷ ެଉƁ�ƋƁಏ Ɓࡦެ

ࡼ� ࢢ્�ࡷ ଘଓƄ�ơ ƥ߄ எै Ƅ�Ƈ ƄƎƄಒ౷ކ�Ɗ ࣍ �ơ ൎၯ ࡼ� �ơࡷ Əܻެ Ƅ�݊ࡩ ࠖࡺ ଐޯଌƄ�ƎƄಒ౷ Ƅ�ેၮ�ơࡩޯ ࢧ࣠ ஊै Ƅࡼ� ࡓ ಼

ࢧ ༨စ �ƣ Ƅ�፟ ፑƄ�ࠢ �Ɔేެࡷ ၯ ଘଓƄ�ࠦ Ƅ�ƎƄಒ౷ก�žࡩߦޟ ᐱܻᐢ᠍ Ƅƥ�፟ ፑƥଘଓƄ�ࠦ Ƅ�ƎƄಒ౷ก�žਔࡩߦޟ ৹�፥ ፑƄ࣠ Ƅ�ેࡩޯ ၮ�Ƈ ƄƎƄಒ౷ Ƅ�Ɩࡩޯ ࣠ዙಣಝࡣ�

�ƎƄಒ౷ ࡁޯ �ే ၯ ଘଓƄ�ƎƄಒ౷ Ƅ�ેࡩޯ ၮࠦ�ۑ ᑃᐽ�ơߦޟ Ə ݊�ރܻ ࠖࡺ ޯࡷ

ࡴ�� Ǝ�ơߘ ƥ߄ எै Ƅ�፟ ፑƄ�Ɔƌ࣠ހࡩܻݘƥ� ࣠��ۑ ࠒ Ƅ�ેࡩެ ၮ࣊� ၮ߄�ಛಗƄƥހܻ ࢧܻ Ƅ�݊ࡩ ࡺ ޯ഻വറƄ�ƎƄಒ౷ Ƅ�ƅࡩޯ ࣀܻ ჴၰ Ƅࡼ� ࡓ ಼��

�፥ጘଘଓƄۑ

��ơ ƥၴ߄( 2.5�Ƈ Ƅ�ƥƍ�Ƨࡩߦޟܻ ƎƄಒ౷ Ƅ�݊ࡩޯ Ə࣠ݹ Ƅࡩޯ

Ƈ Ƅ��ƎƄಒ౷ࡩߦޟܻ ၮ߄)Ƅfࡩޯ ࢧܻ Ƅ�݊ࡩ ࠖࡺ ଐޯଌƄ�ƎƄಒ౷ ࣊Ƅࡩޯ ಛಗƄ�݊ހܻ ࠖࡺ ଐޯଌƄ�ƎƄಒ౷ Ƅࡩޯ
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60-70131746

70-80213833

80-9074512
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Ɩ ࡺ࣠ വ഻റƄ50--

.2ࠣ ෴ୃܸ ࢤ ߾ କଐƁ�Ƅ ޟަހܸܸ Ɓ�Ɛࡦ ୶ݎ

ၴ߄ƥࡩޢܻ � ᐳܻ Ⴉ ݑƥ� ܻࠦ ࢧ ࠁ ଘଓƄ� Ƈ ޢީރܻܻ �Ƅࡩ ࢝ ࠑޢ �ކ ƥ� যও࣏ ง� Ɵ ࣍ � Ɠ Ƅࢵݘޯ Ƅ� Ꭸ᎙� Ƣކߥ߄� ܻࡺ ߙޢ

ƎƄಒ౷ݹࠦ Ƅ��ܻࡩޯ ᐱᏹ �ƥ�ƇކƏ࣠ݹݘܻ ޢީރܻܻ ࡼ�Ƅࡩ ࠦ�ݑ ༨༤ Ƅƥ�ƥ�ቿቷࡷ ࢸܻ �ƆƎ࣠ࢢ ���࣯ ࣐ Ƅ�ࠦࡩ�དྷކݘ ƎƄಒ౷ݹ Ƅ�ơࡩޯ ƥƄ߄ எै Ƅ�ƢƄ߄ႀ ޯࢵ ހܻ

ࡼ� ࣊��ݑ ఱ చƄƥ��ၒল ƥƀ��ƆƎ࣠ࢢ �࣯ ࣐ ��ݹݘ ܻคܻ ก�ࠦݹƎƄಒ౷ Ƅ�ơࡩޯ ƥƄ߄ எै Ƅࢇ� ࣍ݹ ࡼ� �Ƈݑ ޢީރܻܻ Ƅ�Ɠࡩ ࡼ�ݑ ࡓ ᚻۑ�ࡩ

ࠦคܻ ޢީ ࢵƄ�Ƣ࣠ࡩ ༟༎Ƅƥࠦ�ۑ ࢵ ƥƎ߄ଐଌƄ�Ɔࠧ ܻ࣏ Ƅ[Graphs]ࡩ [ጿ�Ɔࡓ ႀ߄�Ƣހ ఱޯ ఠ�ƥ�ࠦ ࡷ ᑃᐽ�ࠦݘܻ กƍ ܻၴ �ࡁ ƀ፥�ࠦ ၮኆݹܻ ቱƄ

࣏� ࠅࠩࠦ�ރ ƥࡼ� ��ƥ�ū�Ƈࡷ ޢީރܻܻ ᑃᐽ�ࠦ ࣀީ ჱܻހࡩ�ཀྵཏݘଐଌƄ�፟ ፑƄ� ࢸყޟܻ ߎ� ࢥޢ �ଘଓ���ࠦคܻކ ޢީ ࢵƄ�Ƣ࣠ࡩ ༟༎Ƅ�ƥۑ�ƣ ൎၮଘଓƄƥ

ࡼ �Ƅేࡷ ࡁ �Ƣ߄ႀ ఱޯ ఠ�ܻ ᐱƀࡼ�� ࡴ�ࡷ  ༟༎ܻۑ�ހ�፥ ገܻ ࢧ ࠁ ଘଓƄࡣ� ႁޢ Ƅ�፥ࡩޯ ጿ�Ɔݝ�ࡷߦޢ߄ ࣀ ყࡩ� ໄࠁ ܻީ Ƅƥ�ࡩ ໄܻ ࢧ ࠁ ଘଓƄ

 ໄࠁ ܻީ ࡣ�Ƅࡩ .ߘީ

ࠣ กୃܸ ޟަ ࢲƁ�Ɵࣝࡦ ༜་Ɓ�Żܸఱ చଘଐ�ࠣ ࢲޟ ࢲܸ କଐƁ߁�ၫƁࣝ Ɓࡦߢ

i.ƣ ƀݪ� ༬ ���ƣ Ƅ࣠ Ƅᄎࡩݘެ ႓༟༎Ƅ�Ɠ  ƥ�ࠦ ࢪ�ዙƀޢ ࡓ �Ƅྲݹݘ Ⴐ ༧ޯீ �ܻ Ƅ࣠ރ �፥ݑެ ጕܻ ޢީ Ƅ�ᄎࡩ ႓༟༎Ƅ�Ƨ ࣠ ༨ޯ

ii.�ƥƄ�፥ ገܻ ชࢇ� ݪ�ƌƥߘޢ ࢵ ܻެ �ᄎࡷ ႓Ǝ�Ɛ ೃ�፥ߥޢܻ ጕܻ ޢީ Ƅ�ᇯࡩ ᇍ ࣃ Ƅ�ᄎࡩ ႓मअ�ƣ ƀݪ� ༬ ���ᄎ ႓༟༎Ƅ�Ɛ ࡷߥޢܻ

���ൎࡷ���Ƨ ྲ Ⴁݑ�ƥƀ�࿃ ႓ ዙܻ5  ،10  ،15  30،  20،  10أو (  

iii.ࠦࠁޢ ࢥܻ Ƅ�Ƈݹ ܻ࣏ ࠁ ൎࡷ�ƞ ࢥܻ �ƣކ ƀݪ� ༬ ࢸޢࠦ�� ஊܻै Ƅ�፥ ጿ��፥ ጕܻ ޢީ Ƅ�ᄎࡩ ႓༟༎Ƅࡣ� ࢵߦ ƀ���ࠦ ࢸޢ ஊܻै Ƅ

iv.Ɛ Ƅ�Ƈࡩߥޢܻ Ƅ߄ၰ ࠢ�ހ࣠ ࢢߦ ƥݪ� ༬ �१ ॏߙଘଓƄƥ�࿃ ႓Ƅ༟༎Ƅ�ƌ࣠ࡩݘࡺƄ�����१ ॏߙଘଓƄƥ�࿃ ႓Ƅ༟༎Ƅ�፥ ጛƄ߄ၰ ଘଓƄ

. 2.2.1ࠣ กୃܸ ޟަ ࢲƁ�Ɵࣝࡦ ༜་Ɓ�Ɠ Ɓࣝ Žހ

ƃ߁ዖኵ କଐƁ[ Bars]

�ే ၩ�Ƈ Ƅే ൞ᒑᐽ�Ƈݓޯ ޢީރܻܻ Ƅ�Ɠࡩ ዙኸ߄�Ɔࡩݘ ଘଓƄ�Ƣ߄ႀ ఱޯ ఠƥܻ�ۑ� ၩ�ࠦࡩީܻ คܻ ޢީ ࢵƄ�Ƣ࣠ࡩ ༟༎Ƅ�፥ ጿ�Ɔ߄ዙኸ ଘଓƄ�Ƣ߄ႀ ఱޯ ఠ

ᑃᐽ�Ɔ߄ዙኸ ଘଓƄ�ƢƄ߄ႀ ޯࢵ Ƅݑެ߄�ƥࠦ�ۑ� ݑ࣠ޢ ࢧƄ�ƥƀ�ቿቷࡩެ ଐޯଌƄ�፥ ጘଘଓƄ�Ɔ ၮܻƄ୪ݪ� ༬ �፥ ጕܻ ޢީ Ƅ�Ɠࡩ ݘ

i.ܻกܻ �ƣމ ࡓ࣠ �ƣݹ Ƅݪ� ༬ �Ɔ߄ዙኸ ଘଓƄ�Ɠ ݑ

ii.Ɔ߄ၰ ƥ�ࠦࡷ࣠ กܻ �ƣމ ࡓ࣠ �ƣކ Ƅݪ� ༬ �Ɔ߄ዙኸ ଘଓƄ� ໄࠦ�ހ ߙܻ ࣀ ଐଌƄ

iii.ࠦࢵޢ ƄƎ�ƥƀ�ࠦ Ƅ�ƣߙߥޢ ࡓ࣠ �ƣކ Ƅࡼ� ࡓ ಼�Ɔ߄ዙኸ ଘଓƄ
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iv.ƄƎ ޢܻޯ ࠀ Ƅ��ƌ࣠ࡩݘࡺƄ�Ɛ ƀ༟༎ࡣ� ࡴ�ଐଌƄߥހܻ ༟༎Ƅ�ࠦߘ ހܻ ૻࡼ� ࡓ ಼�Ɔ߄ዙኸ ଘଓƄ�ž ఴܻ ఝƀݑެ߄�(

Ɔ߄ዙኸ ଘଓƄࡼ� ࠦ�ࡷ ࡩܻޢ Ƅ�Ɩࡩޯ Ƅ࣠ ၴ߄�ଘଓƄރ ƥކ࣠

�Ɔ߄ዙኸ ଘଓƄ࣐ࠦ ࣀޢ ხࡩƄ

ࠦࢢߥ ൎޯ ଐଌƄ�Ɔ߄ዙኸ ଘଓƄ

Ɔƀവ഻റƄ�Ɔ߄ዙኸ ଘଓƄ

ƎƄಒ౷ Ƅ�Ɖࡩޯ Ǝ߄ଐଌƄ[Histogram]

Ƨ ƎƄಒ౷ Ƅ�݊ࡩޯ ࢥ ଐଌƄ[ Polygon ]

Ƨ ƎƄಒ౷ ࠒƄ�ཀྵཏࡩޯ ଐެଌƄ[ frequency curve ]

�Ƨ ƎƄಒ౷ Ƅ�݊ࡩޯ ࠖࡺ ଐޯଌƄ�ཀྵཏࠒ ଐެଌƄ࣊� ၮ߄�ಛಗƄƥހܻ ࢧܻ Ƅࡩ

�ƞ ܸޯ �ࡴ ���ێ���ࠦ ࣐ ࣀޢ ხࡩƄ�Ɔ߄ዙኸ ଘଓƄ�ƢƄ߄ႀ ޯࢵ ܻ�ހܻ คܻ ก�ࠦ ࡩܻޢ Ƅ�Ƈࡩޯ ޢީރܻܻ Ƅ�Ɠࡩ ݑƀ

Ƈ ᇴᆝྲ ႡࡩƄABcDE

�Ɔࠅࠩ ƀ�ƌ߄ၮ

�ࠦ ၮܻީ ଐଌƄ�ƣ Ƅࡩޯߦݹ࣠
200350450600800

����ᇬ ᇊ �ࢵ ࠣ���ێ ၫܸަ ଉƁ�Ơ ࠂࠦƁ�ƃࡦެߣݶࣝ Ž����
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��ƞ ܸޯ �ࡴ ��Ɵێ Ɓࣝ ݎ ൎᑆᐺ�Ƅ ࣌ߣܸ ީଉƁ�ቝሹྯ ႞ࡦ�Ƈ ƋକଐƁƢ�Ƅݽܸ ޟަݕܸ ଉƁ�ໝ ແ�። ፎܸ Ɓ�ƞࡦެ Ƣ߁ ॅ Ɓ��2000-

2002ƞ ߋ�Ƌݶܸ Ɓ���Ƅࡦ ޟަހܸܸ Ɓ�Ɛࡦ ࠣ�ࡦݕ ࢟ߢ ോെެ ଉƁ�ƃ߁ዖኵ କଐƁ�Ɵ߁ၽ ࢲެ Žێ�(

�Ƣ Ƅ࣠ ଘଓƄ�Ƈݑ ޢީݘܻ ଐଌƄ�્ ᇣᇍ Ƅ�ၒ࿙ࡩ ༟༎Ƅ�፥ ጿܻ ࢧ Ƅ�ၒ࿙ࡩ ༟༎Ƅ

20001004015

20011305020

20021607030

�ᇬ ᇊ �ࢵ ��Ƅێ ࣌ߣܸ ީଉƁ�ቝሹྯ ႓�Ƈ ƋƁƢ�Ƅݽܸ ޟަݕܸ ��ࡴ

�ơ �ࡷܻ ��Ƈۑ ܻၴ Ǝƌ��ၒল ࡩܻޢƄ�ࠦࡩ�དྷކ࣠ Ƅ�Ƈࡩޯ ޢީރܻܻ ᑃᐽ��Ɔƀവ഻റƄ�Ɔ߄ዙኸ ଘଓƄ�Ƣ߄ႀ ޯࢵ ƀ��15�፥ ጿ��ܻީ ࣍ࡩܻ

Ƨ �፥މރܻ࣠ ጕܻ ƥ�Ƨމ �ơމރܻ࣠ ƥଘଓƄߎ� ࢧ ᑃᐽ�ࠦ ܻ ᐱᐟࡩƄ�Ƈ ႁރܻܻ ଘଓƄƧޯࡷ ݟ�މރܻ࣠ ƥމࡩܻ

ߎ ࢧ Ƅ�ࠦࡩ กࡩݘƄ�ࠦ ᑃᐽƄ�Ƈݓ ౮ేݹ༟༎Ƅݹࢠܻޢܻ ༬စ ଘଓƄ�ࠦ ᑃᐽƄ�ࠦ�žݓ �žࡁޢࡺޢܻ ౮ేݹܻ ߙ

�Ƨ �ơމރܻ࣠ ƥƀ6590755760

Ƨ �፥މރܻ࣠ ጕܻ 7084656352މ

�Ƨ ݟ�މރܻ࣠ 6295707670މࡩܻ

�ᇬ ᇊ �ࢵ �Ƅ:�ێ ܸၱ ƋƉ��၏য 15�።ރࣝ ጒܸ Ƣ�Ƥކ ���ƞކހܸࣝ ƢକଐƁߋ� ࢤ ᑀᐺ�ࠣ ෴ୃܸ ᐮᐜࡦƁ�Ƅ ၾހܸܸ କଐƁ�።ެࡴ ጼ��ܸ ࣊ࡦަܸ

Ƣ�Ƥކࡦܸݜ� Ƥކހܸࣝ ކހܸࣝ
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�፥ፕ ࢪ� ყႾ �ۑ�ƥࠧ߃ଐଌƄ�Ƥߥܻ ໄࠁ ܻީ Ƅƥ��ࡩ ໄܻ ࢧ ࠁ ଘଓƄࡣ� ࡼ�ߘީ ݊��ࡷ ࣃݶܻ ႀ߄Ƅ�ƢƄࡩ ޯࢵ ଘଓƄ�Ƈ Ƅƍࢪ� ყႾ ࡷߥܻ

��፥ ጘଘଓᇴᆝ

3.1፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅ(Arithmeticࡩ࣠ Mean )

ݹഁࠦ ೨ଐଌƄ�ࠦၮ౮ࡩƄࢪ� ყႾ ၰ߄�ࡷߥܻ ƀ�࣠ࠧ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅ[Centralࡩ࣠ Tendency Measure]ܻࠧ ࡁ Ƅ

ႀ߄Ƅܻࡷ ޯࢵ ƄܻݹࢠܻޢƎ�Ƥਔ ༨ဈ߄৲ ƥ�ࠢ ࣀހܻ ჴၰ Ƅ�ቿቱ࣠ ᐳ႞ࡩ�Ƅ࣏ .ރ

�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅ�ƞࡩ࣠ ƥ]Theݹݘ Mean��যওࡩߥƄࡼ� ࠦ�ࡷ ၮ࣠ࡺ വ഻റ�>1x،  2x ، nx3……xࡣ� ࢢ ၰܻ �ࠢ ރܾ ހ

�Ɩ ࣠ዙಣಝ�ࠦ ࣀࡺ �ߘ�ƣ ƀ�Ƨ ƀܻ�ۑ� ࠧƌ߄ၮ�ે ၮ�যওࡩߥƄ�ᑻ ᑧކ

=ҧݔ
௫భ ،௫మ ، ௫మ ، ...........، ௫



=ҧݔ  ݊/ݔ

1.1.1�ࠣ ଉƁ�౭ౄၦ�Ƅݽަࣝ ޟަހܸܸ ᑀᐺ�። ጏܸ ࢽ இॅ Ɓࣇ� ࢲ Ɓ�Ƃࡦࣝ ࢽܸ un߾ grouped data][

��ơ �ࡷܻ ��ۑ ެީ Ƅ�፥ࡩ ጿ� ໄ࣌ߦ �Ɔྲࡷ࣠ Ⴁࡩݘ�Ƨ Ƅ�วࡩᐳႡ งଐଌƄ� ໄ୍ง�ࠦ งଘଓƄ�Ƈ ޢީރܻܻ ��Ƅࡩ�

࣊� ࢵ ݪ�Ƅࡩ࣠ ࣀ ࠁ ƀۑ����ཏ಼�ơ ߎ�Ǝݹܻ �፥ۑ��Ƅࡩ ጒܻ ࣀ ஊै Ƅ

3050556080859070100150

�ࡠ� இॅ Ɓ

=ҧݔ
xଵ ،xଶ ، xଶ ، . . . . . . . . . . . ، x

݊

=ҧݔ  ݊/ݔ

=ҧݔ 30 + 50 + 55 + 60 + 80 + 85 + 90 + 70 + 100 + 150

10

= 770/10 = 77
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� � ެީ Ƅ�፥ࡩ ጿ� ໄ࣌ߦ ࣠ଐଌƄ�Ƈ ୍ܻงଐଌ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅ77000�ơࡩ࣠ Ǝݹܻ

� �ێ ଉƁ�Ƅݽަࣝࠣ�ێ ޟަހܸܸ ᑀᐺ�። ጏܸ ࢽ இॅ Ɓࣇ� ࢲ ��Ɓࡦࣝ]Grouped Data[

��፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅ�ƌࡩ࣠ ༬ܻ ଗଓ�፥ ጘଘଓƄ�ƣ ႀ߄Ƅ�Ƣࡩߥރܻ࣠ ఱޯ ఝ�ܻ คܾ ࠦ�ߙ ހ࣠ ଐީଌƄ�Ƈ ޢީރܻܻ Ƅ�ቿቱܻၰࡩ �፥ ጿ

=ҧݔ
∑ x݂

∑݂

��ƞ ܸޯ �ࡴ :�ێ (�Ʀ ࣠ ࣀޯ ଐଌƄ�ƅ ൎ࣍ �Ƈ ܻၴ Ǝኆ ቱ��ࠦ งଘଓƄ�ࠦ ހ࣠ ଐީଌƄ�Ƈ ޢީރܻܻ ᑃᐽ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ݪ�Ƅࡩ࣠ ࣀ ࠁ ƀ

�ơ ƥଘଓƄ، �ࠦ Ƅ�ࠦࡩݘƎƄƌଘଓƄ�Ƣॅळݹ ࠦ�ۑ،ᆿᆝޢ ީࢵ ഷܻവറƄ�ƃ ƌ ܻީ �Ɵࡷ ࣀܻ �፥ࡷ ጿ

Ƈ Ƅࡩߦޟܻ

�Ƈ ܻၴ Ǝኆ ቱƄ�

0-

10

10-

20

20-

30

30-

40

40-

50

50-

60

60-

70

70-

80

80-

90

90-

100

ƎƄಒ౷ Ƅ23456710832ࡩޯ

��ࡠ� இॅ Ɓ࢝� ࠑ ၴ߄�ଘଓƥݹ �ƣ ࡓ࣠ �ރ�፥ ጘଘଓƄ�࣠ ࠒ Ƅ�ેࡩެ ၮࡣ� ஊै Ƅ�Ƈ Ƅ࣠ ࣐ ࠀ

�ƞ Ƣၱ߁� ��ƞێ ƢକଐƁ�ƣ ࣝ ࢽެ ଉƁ�Ƃ ോെ࣊ �Ƅ ܸၱ ƋƉ��، �ࠣ Ɓ�ࠣࡦݕƋƁƉକଐƁ�Ɵूरݶ ᆼᆚ،�ƀޟ Ɖ ܸަ �Ɯࡴ ࢽܸ �።ࡴ ጼ

ێࠣ ࢲަ ഴܸലമƁ

FxࠦࡩߦޟƄ�ഁ ೨୪ƎƄಒ౷ Ƅࡩޯ
�Ƈ ܻၴ Ǝƌ��Ƈ Ƅࡩߦޟܻ

�ƅ ൎ࣐ Ƅࡩ

10520 – 10

4515310-20

10025420-30

17535530-40

27045640-50

38555750-60

650651060-70
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60075870-80

25585380-90

19095290-100

2680-50Ɩ ࡺ࣠ വ഻റƄ

=ҧݔ
∑ x݂

∑݂

=ҧݔ 2680/50 = 53.6

� �࿀ێ ႐߁ ಘީಔƁࣇ� ࢲ ��Ɓࡦࣝ[ Geometric Mean]

�ቻቱ�୷୪मअƥ�যওࡩߥƄ�Ƥࠧ߃�ƅ ྲ Ⴉ ࡣ� ࢢ ஊܻै �፥ ጕ࣠ ߃Ƅ�Ǝࡩެ எै Ƅ�ࠢ ރܾ ࡼ�Ƅࡩߥ�যওހ ࠦ�ࡷ ၮ࣠ࡺ വ഻റ�࿃ ႓߄ ಛެಗƄ࣊� ࢵ Ƅ�ƞࡩ࣠ ݹݘ

�୷୪༟༎ܻހ]G[

���যওࡩߥƄ�ܻ ኆ ቱ�ƣ ᇴᆝ �Ƅƍƀ

x1 ، x2 ، x3 ، ………………..xn

�࿃ ႓߄ ಛެಗƄ࣊� ࢵ Ƅ�ƣࡩ࣠ ��]G[ߙܾ��፥ ጘଘଓƄ�ƣ ࣩ�ހࡩܻߥރܻ࣠ ࣐ ݹݘ

G = ට࢞ ،
࢞
 ،
࢞
 ،

… … … . ࢞.
 ،



����፥ ጘଘଓƄ�ƣ ႀ߄Ƅ�ƢƄࡩߥރܻ࣠ ޯࢵ Ǝݹ�যঠހܻ ၩܻॅळࡩƄ�ƢƄ߄ႀ ޯࢵ �࿃ހܻ ႓߄ ಛެಗƄ࣊� ࢵ Ƅ�ƅࡩ࣠ ࣀܻ ࠁ �ܻ ࢥ ࡼ�ƀݹ ࡓ ಼ ƥ

Log G = 1/n [ log x1 + log x2 + log x3 + ….+ log xn ]

Log G = 1/n [ ∑ ݔ݅
ୀ ]

G = Anti log [ 1/n ∑ ݔ݅
ୀ ]

��ơ �ࡷܻ ࠦ����ۑ งଘଓƄ�যওߥᑃᐽ�࿃ ႓߄ ಛެಗƄ࣊� ࢵ ၴ߄�Ƅࡩ࣠ ƥƀ��ۑۑۑ،3 ، 7 ، 8 ، 11��

G = ටݔଵ ،
ݔ
ଶ ،
ݔ
ଷ ،

… … … . ݔ.
 ،



G = √3 x 7x 8 x 11
ర
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G = = √1848
ర

G = 6.5

��ơ �ࡷܻ ࠦ����ۑ งଘଓƄ�Ƈ ޢީރܻܻ ᑃᐽ��࿃ ႓߄ ಛެಗƄ࣊� ࢵ ၴ߄�Ƅࡩ࣠ ƥƀ����

6 ، 169 ، 11، 112 ، 14 ، 75 ، 35 ، 215  

Log = 1/n [ ∑ ݔ݅
ୀ ]

G = Antilog [ 1/n ∑ ݔ݅
ୀ ]

�ƞ Ƣၱ߁� Ƌݶ��বঝێ ၦܸूरࡦƁࢄ� ࣊ݶ ࡹ� ݎ �࿀ ႐߁ ಘީಔƁࣇ� ࢲ Ɓ�Ƃࡦࣝ ࢽܸ ߾ ��

Log10 xX

0.77816

2.2279169

1.041411

2.0492112

1.146114

1.875075

1.397935

2.3324215

10.8066∑ log10 x

Log G = 1/n [ ∑ ݔ݅
ୀ ]

Log G = 10.8066/8 = 1.3508

G = Antilog (1.3508)

G = 22.43

� ��।ێ ौߖƁࣝ ࣇ�Ɓࡦެ ࢲ ��ƁࡦࣝHarmonic Mean ][

�ƅ ॅळࠢ�ࡷߥ ރܾ ࡼ�Ƅࡩߥ�যওހ ࠦ�ࡷ ၮ࣠ࡺ വ഻റ�१ ॏߙƄ࣠ ࣊�Ƅࡩޯ ࢵ Ƅ�ƞࡩ࣠ Ƅ�ƅࡩݹݘ ॅळߥଐଌ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ߥƄ�ቻቱ�୷୪मअƥ�যওࡩ࣠

��୷୪༟༎ܻހH(

H =
()

∑ /࢞
స
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��ơ �ࡷܻ ࠦ����ۑ งଘଓƄ�Ƈ ޢީރܻܻ ᑃᐽ�१ ॏߙƄ࣠ ࣊�Ƅࡩޯ ࢵ ၴ߄�Ƅࡩ࣠ ƥƀ����20 ، 70 ، 50 ، 18 ، 30 ، 45 ، 
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H =
()

∑ /࢞
స

H =


భ

మబ
ା
భ

ళబ
ା
భ

ఱబ
ା
భ

భఴ
ା
భ

యబ
ା
భ

రఱ
ା
భ

లల

H =


.ହା.ଵସା.ଶା.ହହା.ଷଷା.ଶଶା.ଵହ

H =


.ଶଽ
= 33.49

� ࣇ��ێ ࢲޟ ��ƁࡦࣝMedian][

ࡼ� ࠦ�ࡷ ၮ࣠ዙಣಝ�ᄎ ႞ ഷവറƄ�ࠦ߄Ƅ��Ɔƌࡩ�དྷކߥ Ƅ�ࠢࡩߥޢࡺ ރܾ ��ƞހ ࠦ�ۑ�ƥݹݘ ݹഁ ೨ଐଌƄ�ࠦ ၮ౮ࡩƄࢪ� ყႾ ၰ߄�ࡷߥܻ ƀ࣊� ࢵޢ ݹݘ߄�Ƅࡩ࣠

�ࠢ ࢢݓ�ެࡷ ƀ�ቻቷީߘ�དྷࡩƄ�যওࡩߥƄ�ƣ ࡓ࣠ �ۑ�ƥކ ໄݹƥ ࣀܻ ჴࡷ� ໄࢧߦ ፟�ރ ፑƄ�যওࡩߥƄ، ކ�དྷࡩƄƥ�ࠢ ࡁ�ެࡷ ƀ�ࠢ ࢪ� ،ޢ ࡓ Ƅƥࡩݘ

ܻ�ۑ Əࡩޢ ܻง�যওࡩߥƄݝ� ხƎ�Ƅƍƀ�߰ ༨༦ޢ

ࣇ� ࢲޟ Ɓ�Ƃࡦࣝ ࢽܸ ߾

�ࠣ Ɓ�ƄࡦݐଉƁ�౭ౄݽަࣝ ޟަހܸܸ Ɓ�ቼቮܸၭࡦ �። ጼ��କଐƢŽ

��ࠦ ހ࣠ �ేީࡷ Ƅ�Ƈࡩݓ ޢީރܻܻ Ƅ�ቿቱܻၰࡩ �፥ ጿ࣊� ࢵޢ Ƅ�ƅࡩ࣠ ࣀܻ ஊै �ƣ ܻޯ ၰࡩܻ ၴ߄� ކ࣠

���ܻ ࠦ�ߙƌݹ ހ࣠ ଐީଌƄ�ే ၮ�ƣ߄Ƅ�ƌࡩߥƄ�যওࡩݓ ᇴᆝ �Ƅƍƀ

�Ƈ Ƅࠧ߄ ࣃܻ ଐଌƄ�যওܻ�ߘ ኆ ቱ�ƣ ᇴᆝ �Ƅƍƀ، 1x  ، 2 x  ، 3 x  ،ۑۑۑۑۑۑۑۑۑۑۑۑۑۑۑۑۑnx�บ คᇴᆝƥn�ࠦ  ،ߙƌݹ

ࠦ�ۑ งଘଓƄ�Ƈ Ƅ࣠ ࣐ உै Ƅ�݊ ჴީ࣊� ࢵޢ Ƅ�ƅࡩ࣠ ࣀܻ ࠒ ߙ

I.�ܻ Əࡩޢ ܻง�ƥƀ�ܻ ၮ߄ݹ ࢧܻ Ƅ�วࡩߥ�যওކ งमए

II.��ࠦ งଘଓƄ�ࠦ ࡼ�Ƅࡩݘൎߘ ࣊�ࡷ ࢵޢ ݪ�Ƅࡩ࣠ ყमऒၴ߄� ރ࣠

࣊�� �� ࢵޢ ݪ�Ƅࡩ࣠ ყमऒ�� �Ƈ ƄƌߦଐଌƄ�ƌ߄ၮ1

2

࣊� � ࢵޢ ݪ�Ƅࡩ࣠ ყमऒn+1

2

III࣊� ࢵޢ ݪ�Ƅࡩ࣠ ყࡩ�Ɔ࣌ ܻެ ଐଌƄ�፥ ፕ ƥ࣊� ࢵޢ Ƅ�ࠦࡩ࣠ ၴ߄�ߘޢࡺ ۑ�ރ࣠

��ܸ ࠂޟ Ƣƌ�ࠣ ၫ�Ơ߁Ɓ�ƉࡦߢƁ�বঐࡦݐଉƁ�౭ౄݽަࣝ ᇱᆚ �ƁƊſ
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�ܻ ᐱᐜყमऒ�དྷࡩƄ�ࠦ Ƅ�ࡩߥޢࡺ ໄ݊�ހ ܻ�ݹߥ ࠅޢ ƥƏ�ࠦ ހ࣠ ଐީଌƄ�ే ၮ�ƣ߄Ƅ�ƌࡩߥƄ�যওࡩݓ ᇴᆝ �Ƅƍƀ࣊�� ࢵޢ ݪ�Ƅࡩ࣠ ყमऒn/2�ࠦ ࡺ Ƅƥࡩߥޢ

��ܻ ᐱᐜყमऒ�དྷࡩƄn �ۑ2+1/ ໄޯ Ƅ�ࡩߥޢࡺ ໄܻ࣊�ࠧކ ࢵ ࣠ �፥ޯࡷ ፕ ࣊� ࢵޢ Ƅ�ࠦࡩ࣠ ۑ�ƥߘޢࡺ

ݪ�Ƅࡩ࣠ ყमऒ� �ơ ƥଘଓƄ࣊� n/2ࢵޢ

� �፥ ጕܻ ࣊�Ƅࡩ ࢵޢ ݪ�Ƅࡩ࣠ ყमऒn /2+1=
ାଶ

ଶ

��ƞ ܸޯ �ࡴ ࠣ��ێ คୃକଐƁ�বঐߢᑀᐺࣇ� ࢲޟ ၱ߁�Ɓࡦࣝ ƢƁ��

 20 ، 15 ، 3 ، 10 ، 6 ، 8 ، 12 ، 22  

ࡠ� இॅ Ɓ

-�ܸ ၫ߁ݶ ࢤܸ Ɓ�ฤࡦߢ�বঐރ คफऌ

3 ، 6 ، 8 ، 10 ، 12 ، 15 ، 20 ،   

ࣇ�- ࢲޟ ݧ�Ɓࡦࣝ ფफएၱ߁� ހࣝ

�যওࡩߥƄ�ƣ ƀ�ܻ ೃ�࣊� ࢵޢ ݪ�Ƅࡩ࣠ ყमऒ�ƣ ࠦ�ߙܾ ߙƌݹ

࣊� � ࢵޢ ݪ�Ƅࡩ࣠ ყमऒn/2+1
ାଵ

ଶ
=8/2=4

-� �݇ ݧ�Ɓ༜་Ɓݽ ფ౭ࡦƁࣉ� ୍ܸค�ཬཏࡦƁ�ࠣ Ɓ�።ࡦߢޟࡷ ፒ Ƣࣇ� ࢲޟ Ɓ�ࠣࡦࣝ ၱ߁�ߕޟࡷ 10ހࣝ

��ƞ ܸޯ �ࡴ ࠣ���ێ คୃଘଐƁ�বঐߢᑀᐺࣇ� ࢲޟ ၱ߁�Ɓࡦࣝ ƢŽ����

32 ، 22 ، 17 ، 9 ، 13 ، 5 ، 16 ، 41 ، 50 ، 26  

ࡠ� இॅ Ɓ

-�ܸ ၫ߁ݶ ࢤܸ Ɓ�ฤࡦߢ�বঐރ คफऌ

5 ، 9 ، 13 ، 16 ، 17 ، 22 ، 26 ، 32 ، 41 ، 50  

�যওߥᑃᐽ� ໄ࣐ ࢵޢ ƥ�Ơ ܻެ ࠧ�ƣ ࠦ�ߙܾ ࠅޢ ƥƏ�যওࡩߥƄ�ƣ ƀ�ܻ ೃ

ࣇ�- ࢲޟ ݧ�Ɓࡦࣝ ფफएၱ߁� ހࣝ

� �ơ ƥଘଓƄ࣊� ࢵޢ ݪ�Ƅࡩ࣠ ყमऒ/2n=10/2=5

�� �፥ ጕܻ ࣊�Ƅࡩ ࢵޢ ݪ�Ƅࡩ࣠ ყमऒn+2/2)=10+2(/2=6

ࢪ� ࡷ உܻै Ƅ� ໄީ ყᑃᐽ�Ɔ࣌ ܻެ ଐଌƄ�যওࡩߥƄ߄�༬စ���ܻ ዙ�Ɛ ƌ ࣀܻ   22و  Ƅƥ17ࡩ
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ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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࣊�  ࢵޢ �=Ƅ)17+22(/2=39/2ࡩ࣠ � �ۑ

�ࠣ ଉƁ�Ƅݽަࣝ ޟަހܸܸ ᑀᐺࣇ� ࢲޟ Ɓࡦࣝ

��፥ ጘଘଓƄ�ƣ ႀ߄Ƅ�Ƣࡩߥރܻ࣠ ఱޯ ఝ�ࠦ ހ࣠ ଐީଌƄ�Ƈ ޢީރܻܻ ᑃᐽ࣊� ࢵޢ Ƅ�ƅࡩ࣠ ࣀܻ ஊै

��ƞ ܸޯ �ࡴ ࠣ��ێ ࡦܸޟ Ɓ�Ƅࡦެ ޟަހܸܸ ᑀᐺࣇ� ࢲޟ ၱ߁�Ɓࡦࣝ ƢŽ����

Ƈ Ƅ50-6060-7070-8080-9090-100ࡩߦޟܻ
100-

110

ƎƄಒ౷ Ƅ0612472510ࡩޯ

ࡠ� இॅ Ɓ

ၮ߄� ࢧܻ Ƅ�݊ࡩ ࠖࡺ ଐޯଌƄ�Ƨ ƎƄಒ౷ Ƅ�ơࡩޯ ƥ߄ எै Ƅ�ƣ ࡓ࣠ � ،ރ�፥ ጘଘଓƄ�ơ ƥ߄ எै Ƅ�፥ ጿ� ໄީ ࣠�ࡷ ࠧ�ሯሡሁ

��ƞ Ƣၱ߁� ࣇ��ێ ࢲޟ Ɓ�Ƃࡦࣝ ࢽܸ இॅ �ƃ߁ၫ ܸ࢟ �ࠣ ࠓࡷݕ �Ƅެࡴ ��ߖޜܸ

Ƈ Ƅ�ƎƄಒ౷ࡩߦޟܻ ၮ߄Ƅ�Ɔࡩޯ ࢢܻ �ࠦ ࠖࡺݘ �Ƈޯࡷ ၮ߄ߙޟܻ ࢢܻ �݊ ࠖࡺ ކ�ƎƄಒ౷ޯࡷ

ࡼ�50-600 ࡣ�ࡷ ƀ600ߘ

ࡼ�60-706 ࡣ�ࡷ ƀ706ߘ

ࡼ�70-8012 ࡣ�ࡷ ƀ8018ߘ

ࡼ�80-9047 ࡣ�ࡷ ƀ9065ߘ

ࡼ�90-10025 ࡣ�ࡷ ƀ10090ߘ

���ŗॻʠॻŪʦƃ¦�ŗʭŽƃ¦�ŗǻ¦ʗŕ� �ȊॻŪʦƃ¦�ȊॻŪʦƃ¦�ʔ ř̒ʙř–Ȗŕœɹƃ¦�°¦ʙؒ ʯƃ¦x�ŗॻʠॻŪʦƃ¦�ŗʭŽƃ¦�¾ʦʟ

�Ȗšƚƃ¦�°¦ʙؒ ʯƃ¦–Ȗŕœɹƃ¦�°¦ʙؒ ʯƃ¦
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ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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ࡼ�100-11010 ࡣ�ࡷ ƀ110100ߘ

��Ƈ ƄƎƄಒ౷ Ƅ�Ɩࡩޯ ࣠ዙಣಝ�� ࣊� ࢵޢ ݪ�Ƅࡩ࣠ ყमऒၴ߄� 50=100/2=2/ރ࣠

��� �ࠦ ࣐ޢ ࢵޢ Ƅ�ࠦࡩ࣠ )Ƅ80-90ࡩߦޟ

� �ࠦ ࣐ޢ ࢵޢ Ƅ�ࠦࡩ࣠ Ƅ�ࠦࡩߦޟ Ƅਔݹ ৹80

�݊ ߘ࣠ ࡼ�ࡷ �ేݑ ၯ ଘଓƄ�ƌ࣠ࡩݘࡺƄ�፥ ጿݟ� ඳඝ൷50 ، ��� ໄ݊�ހ ܻ�ކߥ ᐱƀ߄�༬စ18 ، 65 (  

ࢇ� � ࣀހܻ Ƅ�ƎƄಒ౷ࡩ Ƅ18ࡩޯ

ƎƄಒ౷ ࢇ� �Ƅࡩޯ ࠁ ൎᑉᐽƄ65

�� ��ࠦ ࣐ޢ ࢵޢ Ƅ�ࠦࡩ࣠ Ƅ�ࠦࡩߦޟ Ƅਔݹ ৹� ࣊� ࢵޢ ࣊�ƀࡩ࣠ ࢵޢ ݪ�Ƅࡩ࣠ ყमऒ–ࢇ�� ࣀހܻ Ƅ�ƎƄಒ౷ࡩ Ƅx�ࠦࡩޯ Ƅ�ơࡩߦޟ ࣍࣠

ࢇ ࠁ ൎᑉᐽƄ�ƎƄಒ౷ ࢇ�–Ƅࡩޯ ࣀހܻ Ƅ�ƎƄಒ౷ࡩ Ƅࡩޯ

࣊� � ࢵޢ Ƅ80+50-18x10ࡩ࣠

65-18

=80+32x10

47

=80+� �ۑ �x10

=80+� �ۑ

=� � �ۑ

� ��ƞێ Ɓࣝ ީଉƁ��

Mode] [

�ƎƄಒ౷ކ�ࡁ ଛଓƄ��ࠦ Ƅ�࣠ࡩߥޢࡺ ࠧ�ơ Ƅ࣠ ଐެଌƄ)�ܻ ၮ࣠ࢸޢ �ࡁ ଛଓƄ(ۑ�Ƈ ޢީރܻܻ ࡼ�Ƅࡩ ࠦ�ࡷ ၮ࣠ዙಣಝ�፥ ጿ

�ࠣ Ɓ�ƄࡦݐଉƁ�౭ౄݽަࣝ ޟަހܸܸ ࡹ�Ɓࡦ �ƞࡴ Ɓࣝ ީଉƁ�Ƃ ࢽܸ ߾ ���କଐƢŽ

�ƞ ܸޯ �ࡴ �ێ: (�ơ Ƅ࣠ ଐެଌƄၴ߄� ƥƀ��ࠦ งଛଓƄ�যওߥᑃᐽ

  ، 15 ، 13 ، 11 ،9 ، 6   

�ࡠ� இॅ Ɓ



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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�ƄƎƄಒ౷ކ�ࡁ ଛଓƄ�ࠦ Ƅ�ࠢࡩߥޢࡺ ރܾ �ơހ Ƅ࣠ ଐެଌƄߎ� ܻ�ࡩݘޯݹ ߥ �Ƥൎၮƀ�Ƈ ،ީ࣍ ޢީރܻܻ ࡼ�Ƅࡩ ࡼ�Ƅࡩߥ༬စ�Ꭸ፻�যও߄�ƀރ ،ࡷ ܻ�ࡷ ƀ�ࠢݹ

ᑃᐽ�ơߥ��যওۑ Ƅ࣠ ߄�ެࡷ ၴ �ଘଓ�፥ݹ࣠ ፑܻ �ƥ�Ǝಒ౷ขހࡩޯܻ

��ƞ ܸޯ �ࡴ �ێ �: (�ơ Ƅ࣠ ଐެଌƄၴ߄� ƥƀ

8 ، 17، 5 ، 8 ، 12 ، 7 ، 13 ، 8   

�ࡠ� இॅ Ɓ

�ࠦ ࡺ Ƅ�፥ࡩߥޢ ፕ �� ၮܻ࣠ࢸޢ ��ƄƎƄಒ౷ކ�ࡁ ଘଓƄ8

���ƞ ܸޯ �ࡴ �ێ �: (�ơ Ƅ࣠ ଐެଌƄၴ߄� ƥƀ

7 ، 10 ، 14 ، 16 ، 10 ، 3 ، 8 ، 14   

ࡠ� இॅ Ɓ:

���ܻ ዙ�ƣ ଘଓƄ࣠ ߄�ެࡷ ၴ ࡁ�  14، 10ݹ࣠ Ƅ�ƄƎಒ౷ܻ�ކ ᐱଘଓࡺ

�ࠣ ᑀᐺ�ƞߢଉƁ�বঐݽަࣝ Ɓࣝ ީଉƁ�Ƃ ࢽܸ ߾ ���ܸ กୃܸ ކ

�ࠦ Ƅ༟༎Ƅ�ࠦߙݘ ࣍ݹߥ �ܻ ެࠧ �Ƣ߄ႀ ఱޯ ఝࠦ�ۑ� ހ࣠ ଐީଌƄ�Ƈ ޢީރܻܻ Ƅ�ቿቱܻၰࡩ �፥ ጿ�ơ Ƅ࣠ ଐެଌƄ�ƌ ༬ܻ ଗଓ�Ɔƌ߄ �Ɵࡷݘޯ ࣍ ၴ߄� ކ࣠

���፥ ጘଘଓƄ�ƣ ႀ߄Ƅ�ƢƄࡩߥރܻ࣠ ޯࢵ �ơހܻ Ƅ࣠ ଐެଌƄ�ƌ ༬ܻ ƀࡼ� ࡓ ಼ ƥ

�ƞ Ɓࣝ ީଉƁ�Ɖ ༩ܸ Ž�Ƅ Ɓࣝ ࣍ ߽

I.�ƄƎƄಒ౷ކ�ࡁ ଘଓƄ�ࠦ ࡣ�Ƅࡩߦޟ Ƅ�፥ࡩ�དྷކߥހܻ ፕ ƥ�ࠦ Ƅ࣠ࡩޢ ଐެଌƄ�ࠦ ၴ߄�Ƅࡩߦޟ ރ࣠

II.�ࠦ Ƅ࣠ࡩޢ ଐެଌƄ�ࠦ Ƅ�ࠦࡩߦޟ Ƅਔݹ ৹�ƌ߄༨စ

III.�ࠦ Ƅ࣠ࡩޢ ଐެଌƄ�ࠦ Ƅ�ƎƄಒ౷ࡩߦޟ ࢇ�ࡩޯ ࠁ ൎᑉᐽƄ�ƎƄಒ౷ ࢇ�Ƅƥࡩޯ ࣀހܻ Ƅ�ƎƄಒ౷ࡩ ༨စ߄Ƅ�ƌࡩޯ

IV.�ơ Ƅ࣠ ଐެଌƄ�ƅ ࣀܻ ஊै �ƣ ࢇ�Ƅࡩߥރܻ࣠ ީ࣐ ރ

���ŗॻƃ¦ʦʹy ƃ¦�ŗʭŽƃ¦�ŗǻ¦ʗŕ� �¾¦ʦʹy ƃ¦����������Ȗšƚƃ¦�°¦ʙؒ ʯƃ¦��x�ŗʭŽƃ¦�¾ʦʟ

Ȗšƚƃ¦�°¦ʙؒ ʯƃ¦���Ȗŕœɹƃ¦�°¦ʙؒ ʯƃ¦�(



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ50

��ƞ ܸޯ �ࡴ �ێ �: (ࠦงଛଓƄ�Ƈ ޢީރܻܻ ࡼ�Ƅࡩ �ơࡷ Ƅ࣠ ଐެଌƄၴ߄� ƥƀ

Ƈ Ƅ20-2525-3030-3535-4040-45Ɩࡩߦޟܻ ࡺ࣠ വ഻റƄ

ƎƄಒ౷ Ƅ3122110450ࡩޯ

��ƞ Ƣၱ߁� ࠣ��ێ ଉƁ�Ƅݽަࣝ ޟަހܸܸ ᑀᐺ�ƞ Ɓࣝ ީଉƁ�Ƃ ࢽܸ ߾ ��

Ƈ ƄƇࡩߦޟܻ ƄƎƄಒ౷ Ƅࡩޯ

20-253

25-3012

30-3521

35-4010

40-454

�Ɩ ࡺ࣠ വ഻റƄ50

��ࠦ Ƅ࣠ࡩޢ ଐެଌƄ�ࠦ Ƅ�ࠦࡩߦޟ Ƅਔݹ ৹� �ơ Ƅ࣠ ଐެଌƄ�������������ࢇ ࠁ ൎᑉᐽƄ�ƎƄಒ౷ Ƅ���������x�ࠦࡩޯ Ƅ�ơࡩߦޟ ࣍࣠

ࢇ�� ࠁ ൎᑉᐽƄ�ƎƄಒ౷ ��Ƅࡩޯ ࢇ� ࣀހܻ Ƅ�ƎƄಒ౷ࡩ �Ƅࡩޯ

� �ơ Ƅ࣠ ଐެଌƄ30+10X5

)12+10(

� �ơ Ƅ࣠ ଐެଌƄ30+50/22=30+� �ۑ �=� � �ۑ

ࡦܸݜ� ࡠ�Ɓࡦޯ ࢤ Ɓ��௧ࡦߣ ோƋ ೕܸೆ

Ƅƥ�፥ێ1 ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ݪ�Ƅࡩ࣠ ࣀ ࠁ Ƅ��Ƥ ƌƀ�Ƨރܻ ƎƄಒ౷ Ƅ�ơࡩޯ ƥ߄ எै Ƅࡼ� �ơࡷ Ƅ࣠ ଐެଌƄƥ࣊� ࢵޢ ࡩ࣠

ƋƁಏ ƁƄࡦެ Ɓࡦߣޜܸ

810 – 13

1513 – 16

2716 -19

5119-22

7522-25
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ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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5425 -28

3628-31

1831-34

934-37

737-40

�Ƈ ܻၴ Ǝƌࡣ� �Ƥ ƌƀ�Ƈރܻ ޢީރܻܻ ࠦ���52ۑƄࡩ ౮ేݹ ༬စ ଘଓƄ�ࠦ ᑃᐽƄ�Ɔƌݓ �፥ܻࡷ ጿࡣ� ࢧ Ƅ�ơࡩߦ ዙܻኸ ƀ�፥ ጿ�ܻ ࣍ࡩީܻ 2

I.�Ƈ ޢީރܻܻ Ƅ�ƅࡩ ࠦ� �ހ࣠ Ƅ�ơࡩߦޟ ࣍࣠ ���Ƨ ƎƄಒ౷ކ�ơ ƥၴ߄ �፥ ጿ5(

II.�ཌࣀ ჱࡩƄ�ƎƄಒ౷ ၴ߄�Ƅࡩޯ ƥƀ

III.�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ၴ߄�Ƅࡩ࣠ ƥƀ

21125303235151819

21423630181918817

282826242539303735

35151610242119178

1931302921121718

2222282527292426

ࡩܻޢࠦێ3 Ƅ�Ƈࡩޯ ޢީރܻܻ ᑃᐽ�࿃ ႓߄ ಛެಗƄ࣊� ࢵ ၴ߄�Ƅࡩ࣠ ƥƀ:

125 ، 1462 ، 38 ، 7، ، � �ۑ � ، � �ۑ � ، � � �ۑ � ، � �ۑ

ࡩܻޢ4ࠦ Ƅ�Ƈࡩޯ ޢީރܻܻ ᑃᐽ�१ ॏߙƄ࣠ ࣊�Ƅࡩޯ ࢵ ၴ߄�Ƅࡩ࣠ ƥƀۑ::

2574 ، 475 ، 75 ، 5، � � ، �ۑ �ۑ � ، � �ۑ � ، � �ۑ � � �



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

��ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ�̱�ໝ ແࡦफउ�̱ܸୃกܸ ଉŽ52



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ53

�Ƈ ܻ࣐ ࢵ ࣠ ଐޯଌƄ��ࠦޢዙƀ�ܻެ ࣏ ࠁ ଘଓ،   ݟ� ࡣ�Ƅࡩࡩܻ ࢧ Ƅ�፥ࡩߦ ጿ� ᐳܻ Ⴉ Ƅࢵݘޯ Ƅ�Ꭸ᎙، ކ�དྷࡩƄƥ�ࠦ ࡷ ၮܻ�Ɔಒ౷ެܻ�ߙ ࣐ޢ ݘ

�ଘଓƥ�Ƈ ޢީރܻܻ ᑃᐽ�ࠦഁݹ ೨ଐଌƄ�ࠦၮ౮ࡩƄࢪ� ყႾܻ �፥ࡷߥ ፕ �Ƈ ܻ࣐ ࢵ ࣠ ଐޯଌƄࡼ� ࡓ ᚻࢵࠦ�ۑ�ࡩ ƥƎ߄ଐଌƄ�Ƈ ޢީރܻܻ Ƅ�Ƈࡩ Ƅƌࡼ�ࡷߦ ݑ

ܻ�ۑ� ᐱᏹ �ᇯކƏ࣠ݹݘܻ ᇍ ࢸ ࡼ� �Ƨߙ�Ɔಒ౷ݑ Ƅ�ܻ ࣐ޢެ ކݘ

ݝ� ჴࣃ ჴܻࢧ߄�ހࡩ Dispersionݹߥ ][�Ƈ ޢީރܻܻ ࡼ�Ƅࡩ ࠦ�ࡷ ၮ࣠ࡺ വ഻റ،  �ƅ Ǝ ߥܻ ၮܻީ߄�Ƅ�ƥƀࡩޯ Ƅ�Ʀࡩޯ ࠦ�ࡷ߄ ࢵ ƄƎƌ

�፥ ጒܻ ࣀ ஊै Ƅ�ܻ ࣐ࠩ ࢵ ƥࡼ� �Ƈݑ ޢީރܻܻ ಛಗ، คᇴᆝ߃Ƅ�Ƥࡩ �፥ ጒܻ ࣀ ஊै Ƅ�ܻ ࣐ࠩ ࢵ ƥࡼ� ࠦ�ࡷ ୍ߘ�Ƈ ޢީރܻܻ Ƅ�บࡩ คᇴᆝ �ܻ ൞ᇅᇍ �บࠧ߃�Ƥߙ

�ܻ ࣐ࠩ ࢵ ƥࡼ� �Ƈހݘޢ߄�Ɔݑ ޢީރܻܻ Ƅ�บࡩ คᇴᆝ �ܻ ൞ᇅᆝƥ�ࠦ ჴޯࣃ �ేࡷ ၩ�Ƈ ޢީރܻܻ �บࠧ߃ƄƤࡩ คᇴᆝ �፥ ጒܻ ࣀ ஊै Ƅࠦ ჴޯࣃ �Ƈࡷ ޢީރܻܻ ۑƄࡩ

�፥ጘଘଓƄ�ơ ଐଌƄ�ܻܻ ኆ ቱࡼ� ࡓ ࡼ ،ࡩޢ �ࡷ ໄޯ࣠ݑዙಣಝ�Ƈ ܻၴ Ǝƌ� ໄ୍�Ƨ ኅ ቱƄ�༟༎Ƅ�Ɵ ࣀܻ �፥ࡷ ጿ�ƅ ൎ࣐ �Ƅࡩ�Ƈ ݹࢠܻޢܻ

�ࠦ ၮ࣠ࡺ വ഻റƄA60606263636366666869

�ࠦ ၮ࣠ࡺ വ഻റƄB1010506570757585100100

�ࠦ ၮ࣠ࡺ വ഻റƄࡼ� �ᇯࡷ ᇍ �Ƈࡩ ܻၴ Ǝኆ ቱƄ�Ɩ ࣠ዙಣಝ�ƣ ƀࣉ� ࠁ ൎރA   ، B  �፥ ፑƄ࣠ Ƅ�ેࡩޯ ၮ640�ܻ ࡺ ᐱᐟࡷ�ᇯ ᆝ ࣊� ࢵ ࣠ ۑ�ƥޯࡷ

�Ƨ ƥ ఱܻ ఓ64�ࠦၮ࣠ࠖࡺ ൞ᒑᐽ�Ƈ ޢީރܻܻ Ƅ�ƣࡩ Ƅۑ��A� ໄހ�ƆƎ࣠ࢧ ༨ீ60   69و �ࠦ ၮ࣠ࡺ വ഻റƄ�Ƈ ก��፥ރܻܻ ጿ� ܻࡺ ყެჅۑ�

B   ، �Əܻޯ ያዪ�ࠦ ၴ Ǝƌ �ે ၮ�ൎࢧ ࠁ � ໄީ ࣍ࡩܻ ƥ�ƅ ࢵ࣠ Ǝ�ܻ ᐱᏬኆࡺ ቱ� ໄީ ݊�ހ ،࣍ࡩܻ �Ƈކߥ ޢީރܻܻ Ƅ�ƣࡩ ƀ�Ƨ ƀ� ໄ10  و

100�ࠦၮ࣠ࡺ വ഻റܻ Ǝރࠦ�ހ ޯܻ�ࡷߥܻ ჴఴ ఠࡣ� Ƅ�፟ߘ ፑƥଘଓƄ�ࠦၮ࣠ࡺ വ഻റƄ�Ƈ ก�ƣރܻܻ ƀࣉ� ࠁ ൎރƥۑ�B�Ƅࢵࠦ��ࠧ߃ ƄƎኆ ቱƥۑ�

ࠀ ଘଓƄ�ƥƀݝ� ჴࣃ ჴࡩƄ�ƥƀ�ᄅ ྈܻႅ ࡼ�ၮ߄Ƅ�Ƣࡩޯ �Ɩࡷ ࣠ Ƅ�ܻࠦࡩެ ࢧ ࠁ ଘଓƄࢪ� ყႾ ࢛�ଐଌƄߥܻ ႀ߄�Ƣހݘ ఱޯ ఝۑ��ƞ ൎޯ،  و

���፥ ጘଘଓᇴᆝ �ܻ ᐳႩ Ƅࢵݘޯ Ƅࡼ� ࡓ ಼

4.1�ƣ ��ଉƁ߁]Range[

�ࠦ ࡺ ࢢݓ�ߘޢ ƀ�ƥ�ࠦ ࡁ�ߘޢࡺ ƀ� ໄހ�Ɵ Ƅ�࣠ࡩߦ ࠧ

�ƣ ࠣ�]ଉƁ]R߁ ࡷ �౭ోߕޟ ࠾ Ž� –ࠣ࢟ݐ�ߕޟࡷ Ž

ƤƎܻࠩ ࣌ ƀ�ơ ൎၯ ࡼ� ࠦ�ࡷ ࡷ ၮܻ�Ɔಒ౷࣯�ߙ ࣐ ܻ�ۑ�ƥݹݘ ݝ�ᐳ႓Ƅƥࠩ ჴࣃ ჴࡩƄࢪ� ყႾ ࣊�ࡷߥܻ ఱ చƀࡼ� �Ʀࡷ ƥᐽ�ࠦݹݘ߄�ଐଌƄ߄ ߙܻ ࣀ ൞ᒑ

ࠦ�ۑ ܻ ࢧ ࠁ ଘଓƄ�ቿቷࣀ ࣀ Ƅ�፥ࡩ ጿ࣍ � ໄހ�ቿቷࢢ Ƅࡩߦܻ

��ƞ ܸޯ �ࡴ �Ƈ)�ێ ༟༎Ƅ�Ɔƌݹࢠܻޢܻ �፥ܻࡷ ጿ�ƅ ൎ࣐ Ƅ�Ƈࡩ ܻၴ Ǝƌࡣ� ࡺݑƄ�དྷ࣠ࡩߥƄ�যওࡩ�དྷ വ഻റ�Ʀ ၴ߄�ଐଌƄ߄ ƥƀ

69 ، 60 ، 60 ، 68 ، 66 ، 63 ، 63 ، 63 ، 62 ، 66   

100 ، 100 ، 0 ، 65 ، 70 ، 75 ، 75 ، 85 ، 10 ، 60   



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ54

��ܻ ၮ߄ݹ ࢧܻ �Ƈކ ޢީރܻܻ Ƅ�วࡩ งमए

�ࠦ ၮ࣠ࡺ വ഻റƄ

፟ ፑƥଘଓƄ
60606263636366666869

คܻ Ƅ�ࠦࡩ ၮ࣠ࡺ വ഻റƄࠦ1010606570757585100100

�ࠦ ࡺ ࡁ�ߘޢ ƀ� ��Ʀ ࠦ�–ଐଌƄ߄ ࡺ ࢢݓ�ߘޢ ƀ

� ���Ʀ �ଐଌƄ߄ �፟ ፑƥଘଓƄ�ࠦ ၮ࣠ࡺ വ഻റƄ69-60=9

� ���Ʀ �ଐଌƄ߄ �ࠦ คܻ Ƅ�ࠦࡩ ၮ࣠ࡺ വ഻റƄ100-10=90

� ໄޯ࣊�ހࡩܻߥޢࡺ ง୍ ୪�Ʀ ߄ ଐଌƄ�ƣ ƀ� ໄܻࡩଐଌƄࡼ� ࣉ�ࡷ ࠁ ൎߘރ�፥ ጿ�ࡁ ƀ�Ʀ �ۑ�ଐଌƄƥ߄ ໄޯ࣐ߙ ଐޯଌƄ�ࠦ คܻ Ƅ�ࠦࡩ ၮ࣠ࡺ വ഻റƄ�যও

ࠦ�ۑ คܻ Ƅ�ࠦࡩ ၮ࣠ࠖࡺ ൞ᒑᐽ�ࠦ ࣀީ ჱܻܻ�ހࡩ ჴޯఴ ఠ�ࡁ ƀ�যওࡩߥƄ�ƣ ƀ�ཏݹݘ�Ƅࠧ߃�ƥ፟�ۑ� ፑƥଘଓƄ�ࠦ ၮ࣠ࡺ വ഻റƄ�যওࠦ�ހߥ Ǝރ ࡷߥܻ

� പێ���ێ ୃ༜་Ɓ�ƣ ߋ�ଉƁ߁ ࢤ Interހ Quartile Range)-( Semi

ેၮݪ� ႀ߄ᑃᐽ�Ƣݓޯ ఱޯ ఓ�ƥ�ள ࣐ ଐଌƄݝ� ჴࣃ ჴࡩƄࢪ� ყႾܻ ၰ߄�ࡷߥ ƀ�࣠ ࠧ�ഭ୨ก༟༎Ƅ�Ʀ ߎ�ଐଌƄ߄ ࢧ ࠅ�Ɔƌ࣠ا ރ ࣠ଐଌƄ�ƅ ࡩݘޢ࣠

ۑ ໄ࣐ߙ ࡼ�Ƅࡩ ࠦ�ࡷ ࣐ߙ ଐޯଌƄ�যওࡩߥƄ߄� ჴఱݘީ ఓ�ࠢ ଛଓ�ᑑރ ᐽƍƥ�Ʀ ଐଌƄ�፥߄ ጿ

�ቻቱ�୷୪मअƥ�ഭ୨ก༟༎Ƅ�ƞ Ƅ༨စ ଘଓܻ �ހ ࢥܻ ƀ�ƞݹ ƥ�ơݹݘ ƥଛଓƄƥݟ� Ƅ�ࡩࡩܻ ໄݘޢก༟༎Ƅ� ໄހ�Ɵ ࣊�Ƅࡩߦ ࢵ ࣠ ƥࠧ࣠�ޯࡷ

୷୪༟༎ܻހQۑ

ഭ୨ก༟༎Ƅ�Ʀ ߎ�ଐଌƄ߄ ࢧ �ƅރ ࣀܻ ஊै ƥࠦހݘƎƄ�፟ ፑƄ�ᄎ ႞ކߥƥ�ƨܻࡩޢƏ ܻง�ƥƀ�ƨܻ߄ݹၮ ࢧܻ ��Ƈކ ޢީރܻܻ Ƅ�วࡩ งमऒ�Ƣ ࣀܻ  ،ƀߘ

��፟ ጕƌଛଓƄ�ƥƀ�ơ ƥଛଓƄ�݊ �᠊ᐱᐟݹ༟༎Ƅ�ܻࠦހ ᐱܻᐟࡷ�যঠᐱLower Quartile୷୪༟༎ܻހ�ቻቱ�୷୪मअƥ��1Qݘީ߄�ჴఱ ఓ�Ƨ ƀ

� �ે ၮଛଓƄ�ƥƀ�݊ Ƅ༟༎Ƅ�݊ހ ༟༎Ƅ�ࠦހ Ƅਔݹ ৹ƥ�ơ ƥଛଓƄ�݊ ༟༎ƄUpperހ Quartile୷୪༟༎ܻހ�ቻቱ�୷୪मअƥ��3Qݘީ߄�ჴఱ ఓ�Ƨ ƀ

�ܻ ࣠�ࡷ ࠧƥ�݊ Ƅ༟༎Ƅ�݊ހ ࣀހ༟༎Ƅܻࠢހ ஊै �Ɖ ܻޯ ༨စ3Q 1  وQხႾ�ሯሡሁ �যওࡩߥƄ�Ɩ Ǝƀ�ࠦހܻ Ƅ�݊ࡩߥƥ�যওމൎމ �ᇯޢݑެ߄�Ǝހ ᇍ ࣃ Ƅ�ࠢࡩ ެ

�፥ ጘଜଓƄ



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ55

�����പ ୃ༜་Ɓ�ƣ ߋ�ଉƁ߁ ࢤ �Ƃހ ࢽܸ ߾ �Ƅ Ɓࣝ ࣍ ߽

i.�ƨܻࡩޢƏ ܻง�ƥƀ�ƨܻ߄ݹၮ ࢧܻ Ƅ�วࡩߥ�যওކ งमऒ

ii.��ેၮଛଓƄ�ݟ� Ƅ�݊ࡩࡩܻ ก༟༎Ƅ�ࠦ ง୍Ǝ�ƥ��፟ ጕƌଛଓƄ��ơ ƥଛଓƄ�݊ ก༟༎Ƅ�ࠦ ง୍Ǝ�ƌ ༬ܻ Ƃ

��ࠦ งଘଓƄ�ࠦ ႀ߄Ƅ�ƢƄࡩݘൎߘ ޯࢵ ހܻ

� �፟ ጕƌଛଓƄ�݊ ก༟༎Ƅ�ࠦ ง୍Ǝn+1 /4

 �ે ၮଘଓƄ�݊ ก༟༎Ƅ�ࠦ ง୍Ǝ/4)n+1(3

iii.যওߘ�ƌ ༬ܻ Ƃ1Q  ، 3Q

iv.���፥ ጘଘଓƄ�ƣ ႀ߄Ƅ�ƢƄࡩߥރܻ࣠ ޯࢵ ഭ୨ก༟༎Ƅ�Ʀ��ހܻ ߎ�ଐଌƄ߄ ࢧ �ഭ୨ก༟༎Ƅ�ƞ�ރ Ƅ༨စ ଘଓƄၴ߄� ރ࣠

)/21Q–3Q = (Q

��ơ �ࡷܻ �ơ��ۑ ଐଌƄ�፥ܻ ጿ�ƆƌƎƄ࣠ Ƅ�Ƈࡩ ޢީރܻܻ ᑃᐽ�ഭ୨ก༟༎Ƅ�Ʀ ߎ�ଐଌƄ߄ ࢧ ၴ߄�ރ ƥƀ��1�Ƈ ܻၴ Ǝƌࡣ� ��Ƅࡩ�དྷ

�Ƈۑ ༟༎Ƅ�Ɵݹࢠܻޢܻ ࣀܻ �፥ࡷ ጿ�ƅ ൎ࣐ ࡼ�Ƅࡩ �ࡷ ໄޯ࣠ݑዙಣಝ

����፟ ፑƥଘଓƄ�ࠦ ၮ࣠ࡺ വ഻റƄ�Ƈ   ก 69 ، 60 ، 60 ، 68 ، 66 ، 63 ، 63 ، 63 ، 62 ، 66ރܻܻ

����ࠦ คܻ Ƅ�ࠦࡩ ၮ࣠ࡺ വ഻റƄ�Ƈ   ก100  ، 100 ، 0 ، 65 ، 70 ، 75 ، 75 ، 85 ، 10 ،60ރܻܻ

߄ݹܻ ၮ ࢧܻ �Ƈކ ޢީރܻܻ Ƅ�วࡩ งमए��ࡣ� ஊै Ƅ

60606263636366666869

1010606570757585100100

 ፎƢକଐƁ�ࠣ ၫࣝࡷസലമƁ�Ƅ ހܸܸ ୃ:

�݊ ก༟༎Ƅ�ࠦ ง୍Ǝ፟ ጕƌଛଓƄ�� �፟ ፑƥଘଓƄ�ࠦ ၮ࣠ࡺ വ഻റƄ�:

= (n+1)/4 = (10+1)/4 = 11/4 = 2.75

�ે ၮଘଓƄ�݊ ก༟༎Ƅ�ࠦ ง୍Ǝ

= 3 (n+1)/4

= 3(10+1)/4 = 33/4= 8.25

�ࠢ ყީमऒ�Ƨ ኅ ቱƄࡴ� ༟༎Ƅ�ࠦߘ ፟ �ߘޢࡺ ጕƌଘଓƄ�݊ ก༟༎Ƅ�ࠦ ݟ��ߘޢࡺࠦ.2+750ߘޢࡺ Ƅƥ�፥ࡩࡩܻ ጕܻ ࡴ�Ƅࡩ ༟༎Ƅ�ߘ ໄހ�Ɵ )Ƅࡩߦ

Q1 = 60 +0.75 ( 62-60 ) = 60 + 1.5 = 61.5

�� ࡼ� ࡷ Ƅ�ࠢࡩܻ ყީमऒ�Ƨ ኅ ቱƄࡴ� ၮଘଓƄ�݊ે� �ߘޢࡺ༟༎Ƅ�ࠦߘ ก༟༎Ƅ�ࠦߘޢࡺ� �ۑ ࡼ�� ࡷ Ƅ��ࡩܻ ໄޯ Ƅ�ࡩߥޢࡺ ໄހ�Ɵ ��Ƅࡩߦ

�� �݊ ࢵ ܻޯ Ƅƥࡩ

Q3 = 66 + 0.25 ( 86-66) = 66 + 0.5 = 66.5
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�പ ୃ༜་Ɓ�ƛ Ɓ༥ဂ କଐƁ���പ ୃ༜་Ɓ�ƣ ߋ�ଉƁ߁ ࢤ :Qހ

Q =( Q3 – Q1 )/2 = (66.5 – 61.5) /2 = 5/2 = 2.5

��ࠦ คܻ Ƅ�ࠦࡩ ၮ࣠ࡺ വ഻റƄ�Ƈ ޢީރܻܻ ࠦ�ࡩ ࣀީ ჱܻހࡩ

፟ ጕƌଛଓƄ�݊ ก༟༎Ƅ�ࠦ ง୍Ǝ����ࠦ คܻ Ƅ�ࠦࡩ ၮ࣠ࡺ വ഻റƄ�:

= (n+1)/4 = (10+1)/4 = 11/4 = 2.75

�ે ၮଘଓƄ�݊ ก༟༎Ƅ�ࠦ ง୍Ǝ

= 3 (n+1)/4

= 3(10+1)/4 = 33/4= 8.25

�ࠢ ყީमऒ�Ƨ ኅ ቱƄࡴ� ༟༎Ƅ�ࠦߘ ፟� �ߘޢࡺ ጕƌଘଓƄ�݊ ก༟༎Ƅ�ࠦ ݟ��ߘޢࡺ0ࠦۑ�2+75ߘޢࡺ Ƅƥ�፥ࡩࡩܻ ጕܻ ࡴ�Ƅࡩ ༟༎Ƅ�ߘ ໄހ�Ɵ )Ƅࡩߦ

�� ࡼ� ࡷ Ƅ�ࠢࡩܻ ყީमऒ�Ƨ ኅ ቱƄࡴ� ༟༎Ƅ�ࠦߘ ે� �ߘޢࡺ ၮଘଓƄ�݊ ก༟༎Ƅ�ࠦ �ߘޢࡺ �ۑ �݊ ࢵ ܻޯ ࡼ�Ƅƥࡩ ࡷ ࡴ�Ƅࡩܻ Ƅ�ࡩߥ ໄހ�Ɵ )��Ƅࡩߦ

Q1 = 10 + 0.75(60-10 ) = 10 + 0.75 (50) = 10 + 37.5 =47.5

Q3 = 85 + 0.25( 100-85 ) = 85 + 0.25(15) = 85 + 3.75 = 88.75

ࢧ �ƣރ ƍƀ�� ��ഭ୨ก༟༎Ƅ�ƞ Ƅ༨စ ଘଓƄ���ഭ୨ก༟༎Ƅ�Ʀ )(Qߎ�ଐଌƄ߄

Q = (Q3 – Q1) /2 =( � � �ۑ � -47.5)/2 = 20.6

�ࠣ ଉƁ�Ƅݽަࣝ ޟަހܸܸ ᑀᐺ�പ ୃ༜་Ɓ�ƣ ߋ�ଉƁ߁ ࢤ ހ

��ƞ ܸޯ �ࡴ ࠦ��)�ێ งଘଓƄ�ࠦ ހ࣠ ଐީଌƄ�Ƈ ޢީރܻܻ ᑃᐽ���ഭ୨ก༟༎Ƅ�ƞ Ƅ༨စ ଘଓƄ��ഭ୨ก༟༎Ƅ�Ʀ ߎ�ଐଌƄ߄ ࢧ ၴ߄�ރ ƥƀ

Ǝ ዙܻኸ ଘଓƄ�Ƈ 2020-4040-6060-8080-100–0ߙޟܻ

�ƌ߄ၮƒ ༧ܻೞ ଘଓƄ410152011

ࡠ� இॅ Ɓ

ၫ߁� ࢤܸ Ɓ�݇ࡦ ࠓࡷ ެଉƁ�ƋƁಏ Ɓࡦެ

�Ǝ ዙܻኸ ଘଓƄ�Ƈ �ƒߙޟܻ ༧ܻೞ ଘଓƄ�ƌ߄ၮ߄ၮ ࢢܻ �݊ ࠖࡺ ކ�ƎƄಒ౷ޯࡷ

0-2044

20-401014

40-601529

60-802049

80-1001160
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�� �፟ ጕƌଘଓƄ�݊ ก༟༎Ƅݪ� ყमऒn/4=60/4=15

� �ે ၮଘଓƄ�݊ ก༟༎Ƅݪ� ყमऒ3)n/4(=3)60/4= (45

�ƎƄಒ౷ ࡣ�Ƅࡩޯ Ƅ�ࠦࡩ�དྷކߥހܻ (Ƅ15ࡩߦޟ =40–60(

፟ጕƌଘଓƄ�݊ ก༟༎Ƅ�ࠦ )1Q(ߘޢࡺ

Q1 = L + N/4 – c.f x i

f

Q3 = L + 3N/4 – c.f x i

f

Q1 = 40 + ( 15 – 14 ) X 20

15

= 40 + 1/15 (20)1Q

= 41.331Q

29)/20-= 60 + ( 453Q

= 60 + 16 = 76

/ 21Q–3Q = Q

Q = (76 – 41.33 )/2 = 17.33

)1+ Q3)/ (Q1Q–3Coefficient of Q =( Q

=( 76- 41.33)/ 76+ 41.33

= 34.67/117.33 = 0.29

� �ഭ୨ก༟༎Ƅ�ƞ Ƅ༨စ ଘଓƄࡣ� ࡷ �ࡷݘܻ �ۑ �

� �༥ဂێ କଐƁࣇ�ێ ࢲ ࣝ ެଉƁ�ƛ Ɓ

Ƈأ ༨စƄߙܻ ଘଓƄ� ࣊ ࢵ ࣠ �ޯࡷ ƥƀ� ࣊ ࢵ ࣠ ଐޯଌƄ� ƞ Ƅ༨စ ଘଓݪ ࠅ ࣠ଐଌƄ� ၖ ܻެ ��Ƅࡩ ࣐ߥࠦ ଐଌƄ� �Ƅࡩߥޢࡺࠦ Ɩ ࣠ዙಣಝ� ၖ �ރܻ ࣠ࠧ(

୷୪༟༎ܻހ�ቻቱ�୷୪मअƥ�ūܻࠧƌ߄ၮ�ે ၮ�ܻ ࣀ࣠ࡷ �፥ࡷߥ ጒܻ ࣀ ஊै Ƅ�ܻ ࣐ࠩ ࢵ ƥࡼ� Ƅ�Ƈࡩߥ�যওݑ ༨စƄߙܻ ଘଓmD

���፥ ጘଘଓƄ�ƣ ႀ߄Ƅ�ƢƄࡩߥރܻ࣠ ޯࢵ ࠦ��ހܻ ހ࣠ ଐީଌƄ�ే Ƅ�Ƈࡩݓ ޢީރܻܻ ᑃᐽ࣊� ࢵ ࣠ ଐޯଌƄ�ƞ Ƅ༨စ ଘଓƄݪ� ࣀ ༨ ƥ

Dm = ∑ │ Xi - X ̅│/ n ، i = 1 ،2 ،3 ،4 ، …..، n

��ƣ ƀݟ� ࠁޢ

X�ቿቷࣀ ࣀ  �ߘƄ�যওࡩ
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 X̅�যওࡩߥƄ�Ƥ߃ಛಗ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ  �Ƅࡩ࣠

ơ �(ࡷܻ ࣊�ᑃᐽߥงଘଓƄ���যওࠦ)�ۑ ࢵ ࣠ ଐޯଌƄ�ƞ Ƅ༨စ ଘଓƄݪ� ࣀ ࠁ ƀ

13 ، 15 ، 23 ، 25 ، 34  

ࡣ� ஊै Ƅ

i.�যওߥᑃᐽ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ၴ߄�Ƅ�ଘଓƥƀࡩ࣠ ރ࣠

X̅ = ∑ X / n

= 110 /5 = 22

ii.ၴ߄ �፥ރ࣠ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ࡼ�Ƅࡩ࣠ Ƅ�Ƈࡩߥ�যওݑ ༨စƄߙܻ Ƅ

│X - X̅ │X- X̅X

9-913

7-715

1123

3325

121234

320∑

iii࣊� ࢵ ࣠ ଐޯଌƄ�ƞ Ƅ༨စ ଘଓƄၴ߄� ۑރ࣠

Dm = ∑ │ Xi - X̅ │/ n

Dm = 32/5 = 6.4

��ƞ ܸޯ �ࡴ �Ƈ)�ێ ܻၴ Ǝኆ ቱ�Ƨ ƎƄಒ౷ Ƅ�݊ࡩޯ Ə࣠ݹ ࡣ�Ƅࡩޯ Ƅ�ࠦࡩ�དྷ ࡩܻޢ Ƅ�Ƈࡩޯ ޢީރܻܻ ࡼ�Ƅࡩ ࣊�ࡷ ࢵ ࣠ ଐޯଌƄ�ƞ Ƅ༨စ ଘଓƄၴ߄� ƥƀ

�ƆƎƄƌଗଓƄ�ƃۑ50 ƌ ܻީ �Ɵࡷ ࣀܻ �፥ࡷ ጿ�ܻ ࣍ࡩީܻ

Ƈ ܻၴ Ǝኆ ቱƄ0–1010-2020–3030–4040–5050–60

Ƈ ƄƎƄಒ౷ Ƅ141019115ࡩޯ
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ࡠ� இॅ Ɓ

���፥ ጘଘଓƄ�ƣ ႀ߄Ƅ�Ƣࡩߥރܻ࣠ ఱޯ ఝ࣊� ࢵ ࣠ ଐޯଌƄ�ƞ Ƅ༨စ ଘଓƄ�ƅ ࣀܻ ஊै

Dm = ∑ f │Xi- X│̅/ ∑ f

���Ơ Ž߾ޟݜ�

∑ f��Ƈ ƄƎƄಒ౷ Ƅ�Ɩࡩޯ ࣠ዙಣಝ� 

���ƞ Ƣ4.1�ࠣၱ߁ ଉƁ�Ƅݽަࣝ ޟަހܸܸ ᑀᐺࣇ� ࢲ ࣝ ެଉƁ�ƛ Ɓ༥ဂ କଐƁ�Ƃ ࢽܸ ߾ ��

f│X- X̅ ││X - X̅ │ X - X̅ f * X 
X)(

Ƅ�ഁࡩߦޟࠦ ೨୪
fƇ Ƅࡩߦޟܻ

3030-305510 – 10

8020-206015410 – 20

10010-10250251020 – 30

000665351930 – 40

1101010495451140 – 50

100202027555550 – 60

420--1750-50∑

X̅ = ∑ f X / ∑ f

= 1750 / 50

= 35

Dm = ∑ f │Xi - X̅ │/ ∑ f

= 420 / 50 =8.4

1.4�Ƥ �Ƌ ଉƁ�ƛݕޟܸ Ɓ༥ဂ କଐƁێ�Standard Deviation ][

� ႀ߄Ƅܻࡷ ޯࢵ Ƅ�ܻࠧ ࡁ ƀ�ƥݝ� ჴࣃ ჴࡩƄࢪ� ყႾ ࡴ�ࡷߥܻ ࠧƀࡼ� �Ƨࡷ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�ޯݹݘ، ቱ�Ƅ࣏ ࠢ�ރ ࢢߦ ƥƥ�ࠢ ኆߘޯ

ࠦ�ۑ ࢵ ƥƎ߄ଐଌƄ�Ɔࠧ ܻ࣏ ݝ�ߘƄ�যওࡩ ჴࣃ ჴ߰�ࡩ ࠒޢ ࢧ Ƅࡩ

Ƥ Ƌ ଉƁ�ƛݕޟܸ Ɓ༥ဂ କଐƁߋ�� �ቻቱ�୷୪मअƥ�௪ހ�୷୪༟༎ܻރݕݶ ܻީޯ ᑃᐽ�ഭ୨กࡩƄ�Ǝ߃ எै Ƅ��࣠ ࠧ��s][
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�௧ ோܸަެ ߋ�Ɓࡦ ]ރݕݶ Variance]�যওࡩߥƄ�Ƈ ༨စƄߙܻ Ƅ�Ƈ ࣊�୪ހݘܻ ࢵ ࣠ ࣠�ޯࡷ ࠧ��मअƥ�፥ ጒܻ ࣀ ஊै Ƅ�ܻ ࣐ࠩ ࢵ ƥࡼ� �୷୪ݑ

�୷୪༟༎ܻހ�ቻቱ]2s[

�Ƥ Ƌ ଉƁ�ƛݕޟܸ Ɓ༥ဂ କଐƁ�Ƃ ࢽܸ ߾

���፥ ጘଘଓƄ�ƣ ႀ߄Ƅ�Ƣࡩߥރܻ࣠ ఱޯ ఝ�ࠦ ހ࣠ ଐީଌƄ�ే Ƅ�Ƈࡩݓ ޢީރܻܻ ᑃᐽ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�ƅ ࣀܻ ஊै

S = ට
(ҧࢄିࢄ)∑



���፥ ጘଘଓƄ�ƣ ႀ߄Ƅ�Ƣࡩߥރܻ࣠ ఱޯ ఝ�ࠦ ހ࣠ ଐީଌƄ�Ƈ ޢީރܻܻ ᑃᐽ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�ƅ ࣀܻ ஊै

S = ට
∑(ିҧ)

∑

ƞ ܸޯ �(ࡴ ࠦ���ێ งଘଓƄ�যওߥᑃᐽ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄၴ߄� ƥƀ����

8 ، 12 ، 13 ، 15 ، 22   

ࡠ� இॅ Ɓ

���ƞ Ƣ4.2ၱ߁Ƅ ޟަހܸܸ ᑀᐺ��Ƥ Ƌ ଉƁ�ƛݕޟܸ Ɓ༥ဂ କଐƁ�Ƃ ࢽܸ ߾ ���ࠣ ƁࡦݐଉƁ�౭ౄݽަࣝ

(X -X̅)2X - X̅X

36-68

4-212

1-113

1115

64822

∑(X - X̅)2 = 106∑ ( X - X̅ ) = 0X = 70∑

   X̅ =    ∑ X / n

= 70/5 = 14

S2 = ∑ ( X - X̅)2 / n
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= 106/5 = 21.2 -------------------------˃ [Variance]

S  = √ ∑ ( X - X̅)2 / n

     = √106 /5 = √21.2 = 4.6 ------˃ Standard deviation (S.D )

��ƞ ܸޯ �ࡴ ࡴ��)�ێ Ǝ�ơߘ ࡼ�ଐଌƄܻ �ࡷ ��ƞۑ ൎޯ ࠀ ଘଓƄࡣ� ࡷ �ƥ�Ƨࡷݘܻ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄƥ�௪ ܻީޯ ၴ߄�Ƅࡩ ƥƀ��

ࡠ� இॅ Ɓ

��ƞ Ƣၱ߁� ࠣ���ێ ଉƁ�Ƅݽަࣝ ޟަހܸܸ ᑀᐺ�Ƥ Ƌ ଉƁ�ƛݕޟܸ Ɓ༥ဂ କଐƁƢ�௧ ோܸަެ Ɓ�Ƃࡦ ࢽܸ ߾ ��

f (X- X̅ )2(X- X̅ )2X - X̅f * X� �ࠦ Ƅ�ഁࡩߦޟ ೨୪X(fƇ Ƅࡩߦޟܻ

900900-305510 – 10

1600400-206015410 – 20

1000100-10250251020 – 30

000665351930 – 40

110010010495451140 – 50

20004002027555550 – 60

6600--1750-50∑

X̅ = 
ࢄࢌ∑

ࢌ∑

X̅ = 1750 / 50 = 35 

S2 = ට
(ҧࢄିࢄ)ࢌ∑

ࢌ∑

௪ ܻީޯ Ƅࡩ

S2 = 6600/50 = 132 -------------------˃ [ variance ]

Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ

S = √ 6600/50 =√ 132 = 11.48 (S.D) 

፥ ጘଘଓƄ�ƣ ࣩ�ހࡩܻߥރܻ࣠ ࣐ �ƞݹݘ ൎޯ ࠀ ଘଓƄࡣ� ࡷ :ࡷݘܻ

C.V =
ఙ

ଡ଼ጟ
x 100

ƣ ƀݟ� :ࠁޢ

C.Vcoefficient of variation )�ƞ ൎޯ ࠀ ଘଓƄࡣ� ࡷ �� �ࡷݘܻ
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C.V =
ఙ

ଡ଼ጟ
x 100

C.V =
ଵଵ.ସ଼

ଷହ
. 100 = 32.8

ࡠ�Ɓ༜་Ɓݽ݇ ࢤ Ɓ�௧ࡦߣ ோƋ ೕܸೆ

ߎ�)1( ࢧ ၴ߄�ރ ƥƀ�Ƈ ޢީރܻܻ ᑃᐽ��ഭ୨ก༟༎Ƅ�ƞ Ƅ༨စ ଘଓƄࡣ� ࡷ �ഭ୨ก༟༎Ƅ�ƞ��ƥࡷݘܻ Ƅ༨စ ଘଓƄ��ഭ ୨ก༟༎Ƅ�Ʀ ଐଌƄ߄

ࠦงଘଓƄ�ࠦ ހ࣠ ଐީଌƄ:
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2(��Ƥ ƌƄ�Ƈރܻ ޢީރܻܻ ࡼ�Ƅࡩ ࡷ

I. �ࠦ Ƅ�ơࡩߦޟ ࣍࣠ ���Ƨ ƎƄಒ౷ކ�ơ ƥၴ߄ �፥ ጿ�Ƈ ޢީރܻܻ Ƅ�ƅࡩ )10ހ࣠

II.࣊� ࢵ ࣠ ଐޯଌƄ�ƞ Ƅ༨စ ଘଓƄၴ߄� ƥƀ

III.�௪ ܻީޯ ݪ�Ƅࡩ ࣀ ࠁ ƀ

IV.�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄݪ� ࣀ ࠁ ƀ

V.�ƞ ൎޯ ࠀ ଘଓƄࡣ� ࡷ ၴ߄�ࡷݘܻ ƥƀ

836561411158260407472

655679786750847611053

815973527979801046968

70696442768490774966

947886519610352795072
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3.�ܻ ࢵߥ ܻง�ࡁ Ƅ�ࠦ ࡩܻޢ Ƅ�Ƈࡩޯ ޢީރܻܻ Ƅ�Ƨࡩ Ƅ�ƞ ൎޯ ࠀ ଘଓƄࡣ� ࡷ ႀ߄�ƢƄࡷݘܻ ޯࢵ ހܻ

14966010397163472832A

80406210906753483119B
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ļȧŌ ʆſ ńProbabilities][
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1Ƅ କଐܸ ࡷ ߾ެ କଐƁ�። ጼ�ࠣ ࢲޟ ࢲܸ Ž�বঐࠤ ��ࡴߣܸ

࣏ݹࠦ� �ơރ ƥܻެ ჴࡼ� �Ƈࡷ ၯ߃ ƀ�ၖ࿏ ܻค�ƥƀ�ࠦࢧ߄ߙ ᑃᐽ�ࠦႅ ჴެޢ ࡁ �ƈ ༨ဈ߄ �དྷࡩƄ�ƈ ƌ Ƅ࣠ ஊै Ƅ�Ƈ ଘଓܻ ࡺ ࠁޯ ଘଓƄ

�ƅۑ Ǝ ༬ܻဈ �žƄ༇ ƀ�ࠦ ႅ ჴ�ƥƀ�Ƈޢ ܻެ ݑޢ

I.�ࠣࠓݽ ƁExperimentࡦެ ][:�ࠦ ႅ ჴ�፟ޢ ፑƄ�Ƨ ƌ࣓ކ�དྷࡩƄ�Ƈ ƄžƄ༇ ଘଓƄ�ࠦၮ࣠ዙಣಝ�ƥƀ�ࠦࡩݘࡺޢƄ�፥ ፕ

ܻ�ۑ ࡷ

�ƈۑ� ƌ Ƅ࣠ ࠁ � ᐱܻᐕࡺఱ ఝ�ƣ ƀࡼ� ࡓ ಼�ࡁ ƀ�ƥƀ�ࠦႅ ჴ�፟ޢ ፑƄ�Ƨ ƌ࣓ހࠦ�ކ༬ဈ �ᇯ ᆝƥ، ެܻ�ހܾ ዙኼ�ƄƍƄ�ࠦ ༬ဈހ �žƄ༇

� ໄޯ ࡓެ ያዪ� ໄޯ ࠖ ჴ�Ơޢ ܻެ ࠧ�ƣ �ƣࡷƥ�Ɔቧሼ࣓ࡷݘƥߙࠦ� ،ߙܾ ࡓ࣠ ႅࠦ�ކ ჴެޢ Ƅ�ƣࡩ ƀ�፥ ፕ �፟ ፑƥଘଓƄ، �࣓ ჱީޯ ࡼ�Ƅࡩ ࡓ ಼�Ƨ ƀ

ࠧ ܻ࣏ Ƅ�ࣩࡩ ఱࡺ ఠƥۑ��Ɔቧሼ࣓ࡷ�ƆƎ࣠ࢧ ࠦ�ހ ႅ ჴެޢ ࣓�ހࡩܻ ჱީޯ ࡼ�Ƅࡩ ࡓ ಼�ଘଓ�ࠢ ƀ�፥ރ ፕ �ࠦ คܻ ࢧ�ƆƎ࣠ࡷ�Ɔቧሼ࣓ۑ�Ƅƥࡩ ࠦ�ހ ႅ ჴެޢ ة ހࡩܻ

ࡩƄ�ᄽ �፥ጹƎ�ࠦ ༬ဈހ �፥ ጿ�ᑑ ᐽƍ �ે ၮ�ơ ࠦ�ۑ�ƥࡷܻ ࡺࡩܻޢ ࠁޯ Ƅ�ቿቱܻஊै Ƅ�Ƥࠧ߃�፥ ጿጹमऌ�ܻ ዙެኼ�Ƅƍƀۑ��ƌ�Ɔ୪�ƌࡩƄ�ᄽ �፥

ࡴ� ࣌༟༎Ƅ�Ǝ࣠ࠩߘ �ƣ ࡓ࣠ ޯࢵ �ࠦ ႅ ჴެޢ Ƅ�ƣࡩ ࢧ�ƆƎ࣠ࡷ�Ɔቧሼ࣓ހܾ ܾ�ހ ީެ ჴ�ƣ ƀ�݊ ࣐ޢ ఱޯ ఝ�ଘଓ��Ɔ߄ၰ Ƅƥ6ࡴ� 4ࡷ༟༎Ƅ�ƥƄ�ൎߘ

ݟ��ଘଓ 3أو  ࠁޢ �ࠦ ࡺࡩܻޢ ࠁޯ ଘଓƄ�ƅ Ǝܻႅ Ƅ�ેࡩޯ ၮ�ഁ ೨ܻ�ݹ ެࡷ ܻࡺ ޯࠧ Ƅ�ƣ �Ƈߙܾ ଘଓܻ ࡺ ࠁޯ ଘଓƄ�ࠦ ࢵ ƄƎƌ�፥ ጿܻ�ۑ� ࠧ ే ၩ�ƥƀ

ܻ�ۑ� ࢵߦ �ࠦ ࠦ�ࡷݘƥߙ ࠖހ Ƅ�ၖ࿏ࡩޯ ܻค�ƣ ࡓ࣠ ކ

II.�ƅ ߁ இॅ ƁEvent ��ݑ][�Ɔ߄ၰ Ƅƥ�ࠦ ႅ ࣏ࠩ�ჴޢ ၰ߄�Ɔކ Ƅƥ�Ɔ୪�ƌࡩƄ�ᄽ �፥ ጹ༟༎�ࠦ ༬ဈހ �žƄ༇ ƀެ߄�

ܻ�ۑ ၰ߄މ �ࣩ ఱࡺ ఠ�ࠦ ࡓެ ያዪ�ၖ࿏ ܻค�Ɔ߄ၮ� ໄࡼ�ހ ࡷ

��ƞ ܸޯ �ࡴ ࡩܻޢࠦ)�ێ Ƅ��ࠦࡩޯ ࡓެ ଐଌƄ�ၖ࿏ࡺ ܻޯ ࣏ࠩ�Ƅࡩެ ၰ߄�Ɔކ Ƅƥ�Ɔ୪�ƌࡩƄ�ᄽ �፥ ጹƎ�ࠦ ༬ဈހ

 } 1، 2 ، 3 ، 4 ، 5 ، 6 {

�ƞ ܸޯ �ࡴ ࠦ�)�ێ ࡩܻޢ Ƅ�ࠦࡩޯ ࡓެ ଐଌƄ�ၖ࿏ࡺ ܻޯ ࣏ࠩ�Ƅࡩެ ߥ�ƌ࣠ކ Ƅ�ࠦࡩެ ࣐ݘ �፥ߘ ጹƎ�ࠦ ࠦ�{༬ဈހ ހܻ ૻ�ƥƀ�ƆƎ࣠ࢢ{

ܻ�ۑ ၰ߄މ �Ƥൎၮƀ� ໄกࠖ Ƅ�ၖ࿏ࡩޯ ܻคࡼ� ࠦ�ࡷ ႅ ჴ�Ƨޢ Ƅ�ࣩ ఱࡺ ఠƥ

III.��ࠣ ࢢƁ�Żܸࡦݕޟީ Sampleߖ space][�ࠦ ƥଘଓƄ�ƈࡩޢ Ƅ߄ၰ ଘଓƄ�ࠦ ၮ࣠ዙಣಝ�ࠦ Ɨ��Ƅࡩݘޢެ Ƅߙ��ž ࢥܻ ࡣ�ߙ ಼

ࠦ�ۑ ࠖހ ᑃޯᐽ

��ƞ ܸޯ �ࡴ ፥)�ێ ፕ �Ɔ߄ၰ Ƅƥ�Ɔ୪�ƌࡩƄ�ᄽ �፥ ጹƎ�ࠦ ࠖހ Ƅ�žࡩݘޢ�ཏࡩޯ ࢥܻ Ƅࡩߦ

}1E ، 2 E ، 3E ، 4E ، 5E ، 6E{

E1 E2 E3

E4 E5 E6
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IV.Ɖ ༥ܸစ କଐƁ��ƌ ༨ܻဈ ଘଓƄ��߰ ࣐ ࢧ �ేࡷ ఴ ఓ��∪ጿ�Ƣ߄ႀ ఱޯ ఠ�དྷࡩƄ�Ƈ ၮܻ࣠ࡺ വ഻റƄ�ેၮ�ࠦࡩݘࡺޢƄ�፟ ፑƂ���ၖᆆ ƌ�፥

�ྲ Ⴋ �Ƨݑެܻ ࣠༨ဈ �Ɔਔ ၴ߄৲ �ࠦ ၮ࣠ዙಣಝ�ે ၮ�ơ ࢧ࣠ ॶॱ५� ໄޯ࣠ݑዙಣಝ

��ƞ ܸޯ �ࡴ �ƈ)�ێ Ƅ߄ၰ ଘଓƄ�ƣ ᄽ�Ƅࡩ�ƌߙܾ �ܻ ્��  Ǝ�ƄƍƄA ، Bࡷޢެ ܻ�ݹ ೃࡣ� ใ

A = { 4 ، 6 ، 2 } 

B = { 1 ، 2 ، 3 } 

A U B = { 1، 2 ، 3 ، 4 ، 5 ، 6 } 

V.݇ ࣊ ߢܸ )Ɓࡦެ Intersection ):�݊ ࣍ ፟�ކߥܻ ፑƂ�Ǝ ఴܻƬఓۑ� ໄޯ࣠ݑዙಣಝ� ໄހ�በሼࣃ ଐଌƄ�ྲ Ⴋ Ƅ�ࠦࡩݘެܻ ၮ࣠ዙಣಝ�࣠ ࠧ

 ໄޯ࣠ࡺݑ വ഻റƄ�୷୪༟༎ܻހ∩

��ơ ଐଌƄ�፥ܻ ጿ� ݊��ۑ ࣍ �ƣކߥܻ    A  ، B��ߙܻ

A = { 4 ، 6 ، 2 }  

B = { 1 ، 2 ، 3 } 

A ∩ B = { 2 }

VI.�ࠣ ߖܸޟ ީެ ଉƁ�ƅ Ɓ߁ၭ କଐƁ]Mutually Exclusive Evens[

�ƈ Ƅ߄ၰ ଘଓƄ�ƣ ࡓ࣠ ݊�  Bو   Aކ ࣍ ߥܻ Ƅ�ƣࡩޯ ᇴᆝ �ƄƍƄ�ࠦߙܻޢ ެޯ �ࡷ ၰ߄Ƅމܻ ƄA∩B�ે ၮ�Ƨ ࣠ ༨ޯ �ଘଓ

�ƈۑ Ƅ߄ ၰ Ƅ�ࠦ Ƅݹ

��ƞ ܸޯ �ࡴ บ) ا�ێ คᇴᆝ �Ƅƍ:

A = { 3  ،  4  }  

B = { 7  ، 8 ، 9 }  

A ∩ B = { ∅ }

A ، B   �ࠦ ߙܻޢ ެޯ �ƈࡷ Ƅ߄ၰ ƀ

VII.ቼቴܸࡷކ ެଉƁ�ƅ Ɓ߁ၭ କଐƁ�ơ ܻࡺ ࠁޯ ଘଓƄ�ƥƀ�ࠦ ࢢ ࢪ�Ƅࡩߦ Ƅ�ƈࡩಛಗ�དྷܻ�ރߦ Ƅ߄ၰ ଘଓƄ�፥ ፕ �ቿቷܻࡺމ ଐޯଌƄ�ƈ Ƅ߄ၰ ଘଓƄ��

ܻ�ۑ� ࠦ�ࡷ ༬ဈހ �žƄ༇ ƀݑެ߄��Ǝ࣏࣠ࠩ Ƅ�፥ࡩ ጿ

��ƞ ܸޯ �ࡴ ၰ߄�Ɔ)�ێ Ƅƥ�Ɔ୪�ƌ࣠ߥ Ƅ�ࠦࡩެ ࣐ݘ �፥ߘ ጹƎݑެ߄�، �ࠦ ހܻ ૻ�ƥƀ�ƆƎ࣠ࢢ � ໄ߄މ ஊै Ƅݟ� ࣩ� ،ࠁޢ ఱࡺ ఠ

�Ƨ ƥ ఱܻ ఓ�ܻ ᐱᐟࡷ�ᇯ ᆝƥ�ࠦ ࣌Ƅ�Ǝ࣠ࠩࡩຨހܻ �ơ ܻࡺ ࠁޯ Ƅ�Ƨ ƥ ఱܻ ఓ�ƆƎ࣠ࢧ ࣌Ƅ�Ǝ࣠ࠩࡩ �ơ ܻࡺ ࠁޯ Ƅ�ƣ ଘଓ�ቿቷܻࡺމ ܻ�ޯࡷ ၰ߄Ƅމ ƀ1/2

��ƞ ܸޯ �ࡴ �Ƣ)�ێ ࡣ�ƎଘଓƄߘܻ �Ƈ ଘଓܻ ၰ �ࠦ ޯࢵ �Ơ ܻެ ࠧ�ƣ ၰ߄�Ɔߙܻ Ƅƥ�Ɔ୪�ƌࡩƄ�࣐ࠦݘ �፥ߘ ጹƎݑެ߄�

ƌࡩƄ�ᄽ �ે ၮ�Ɔࠧ ܻ࣏ Ƅ،  �Ƨࡩ ƥ ఱܻ ఠ�ܻ �ᇯࡷᐱᐟࡺ ᆝ �Ǝ࣠ࠩ࣌ �ơ ܻࡺ ࠁޯ Ƅ�ƣ ࣩ� ، 1/6ߙܻ ఱࡺ ఠƥ�ቿቷܻࡺމ ܻ�ޯࡷ ၰ߄Ƅމ ƀ
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1.2�Ƅ କଐܸ ࡷ ߾ެ କଐƁ߁�ၫƁࣝ ��ߕ

1.�Ɖߣ �ƅީࡴ ၭ߁ �ƞ ܸࡷ ߾ެ Ɓ

�ƈ ߄ ஊै Ƅ�ƣ ᇴᆝ �ƄƍƄA�ܻࠧ ƌ߄ၮ�Ɵ ࣐ �ƈހ ༨߄ �ƣ ƀࡼ� ࡓ ಼An�ࠦ ࢢ ƥݹƄ�ࠦࡩߦ ࣀܻ ჴࡷ�ၖ࿏ ܻค� ໄࡼ�ހ ࡷ

�ܻ ࠧƌ߄ၮ��Ɩ ߘ࣠࣠ Ƅ�፥ࡩ ጿNơ ܻࡺ ࠁޯ Ƅ�ƣ :Aۑ�ߙܾ

/ NAP(A) = n

��Ơ Ž߾ޟݜ�

P(A)�ƈ ߄ ஊै Ƅ�Ɩ ƥ�ơߘ࣠ ܻࡺ ࠁޯ Ƅ� A

n�ܻ ᐱᏳ�݊ �ƣݹߥ Ƅࡼ� ࡓ ಼�དྷࡩƄ�Ɵ ࣐ ၮ� A߄Ƅ�ƌࡩ

N�Ǝ࣏࣠ࠩ Ƅ�፥ࡩ ጿ�ࠦ ࢢ Ƅ�ࠦࡩߦ ƥݹ ࣀܻ ჴଐଌƄ�ၖ࿏ ܻޯ ᑃެᐽ�્ ᇣᇍ  �Ƅࡩݘ߄Ƅ�ƌࡩ

��ƞ ܸޯ �ࡴ �ێ(�ƣ ߄މܻ ၰ �ƣ ൎ಼�ܻࠦހຨࡩƄƥ�ƆƎ࣠ࢧ Ƅ�ƣࡩ ၰ߄��Ɔߙܾ Ƅƥ�Ɔ୪�ƌ࣠ߥ ࣐ݘƄ�ࠦࡩެ �žߘ ݑެ߄�Ƅࡩߥܻ

��ƣ ƀ�Ƨ ƀۑ��Ɩ ߘ࣠࣠ Ƅ�ࠦࡩ ࢢ ࢪ�ߘ ܻ�ރߦ ಛಗ��ƣࡺ ༬ܻဈ ރܻ

P ( H ) = nH / N = 1/2

P ( T ) = nT /N = 1/2

P (H) + P(T) = 1

�ࠣ ႂ ჱჅޟ

��บ คᇴᆝ �ƄƍƀP(A) = 0  ، �ƈ ߄ ஊै Ƅ�ƣ A�บߙܾ คᇴᆝ �ƄƍƄ݊�ۑ� �ƣݹߥ ƀࡼ� ࡓ ಼�ଘଓP(A) = 1

�ƈ ߄ ஊै Ƅ�ƣ A�ƈߙܾ ߄ ஊै Ƅ�Ɩ ၮ�ơ߄ƥ�Ƣߘ࣠ ܻࡺ ࠁޯ ଘଓ�ܻ �Ɩۑ�୷୪Ǝ�Ƅƍƀ�ƥރ ߘ࣠࣠  ′P(A  ހA�୷୪༟༎ܻࡷƄ�ቧሼ࣓ࡩ

)�ƣ ߙܾ

P ( A ) + P(A′ ) = 1  

�ࠦ ࡺ ��Ɗߘޢ ƥƄކƥP(A)� ໄ1و  0ހ   

 أي أن :

≤1 P(A) ≤ 1

��ƞ ܸޯ �ࡴ �ێ �(�ࠦ ƥݹ ࣀܻ ჴࡷ�ၖ࿏ ܻค�ࠦ ޯࢵ �Ơ ܻެ ࠧ�ƣ ၰ߄��Ɔߙܾ Ƅƥ�Ɔ୪�౮ే ႁ �ేޯࡷ ၩ�ƌमए�ᄽ �ž ݑެ߄�Ƅࡩߥܻ

�፥ፕƥ�Ɩ ߘ࣠࣠ Ƅ�፥ࡩ ጿ�ࠦ ࢢ � Ƅ، 1 ، 2 ، 3 ، 4 ، 5 ، 6ࡩߦ�ƣ ࡼ��Ꭸߙܾ �ƥࡷ

P(1) + P(2) + P(3) + P(4) + P(5) + P(6) =1

P(1) = P(2) = P(3) = P(4) = P(5) = P(6) = 1/6



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ68

ࡴ� ࣌༟༎Ƅ�Ǝ࣠ࠩߘ �Ƣ߄ၮ�ơ ܻࡺ ࠁޯ Ƅ�ƣ ࡓ࣠ ƥ1ݹ

P(1′) = 1 – P(1)  

= 1- 1/6 = 5/6

P(1) + P(1′) = 1/6 +5/6 = 6/6 = 1 

2.�Ƅ କଐܸ ࡷ ߾ެ କଐƁ�݇ ዖወ �ƃ߁ၫ ߕܸ

ࡁ�ۑ� ƀ�ƥƀ� ໄ߄މၰ ࡼ�� ၰ߄�ࡷ ƀƥ�Ɩ ƥ�ơߘ࣠ ܻࡺ ࠁޯ Ƅ�ਔ ႁ߄৲ �Ƈࡩޯ ଘଓܻ ࡺ ࠁޯ ଘଓƄ�݊ ዙዋ �Ɔ߄ၮ ႀ߄�Ƣߘܻ ఱޯ ఠ

�ࠦ ߙܻޢ ެޯ �ƈࡷ ƌ Ƅ࣠ ஊै Ƅ�ƣ ࡓ࣠ �ƈۑ�ߙߥ߄�ކ ƌ Ƅ࣠ ஊै Ƅ� ໄߘࠦ�ހൎࡩݘƄ�ࠦޢީݘ ࣍ �ેၮ�ơ ܻࡺ ࠁޯ ଘଓƄ�ƅ ࣀܻ ࠁ ߎ� ߘ࣠ ƥ

ၴ߄� ݟ��ଘଓކ࣠ ܻ�ࠁޢ ߙܻޢࠦ�ݑެ߄ࡷ ެޯ �ేࡷ ၩ�ƥƀ���݊ ࣍ ၴ߄�ކߥܻ �ଘଓ�Ƨކ࣠ Ƅ��� ��ƈࡷݘܻ ƌ Ƅ࣠ ஊै Ƅ��Ɩ ߘ࣠࣠ คᇴᇍࠦ�ࡩ ƀࡷ

� �݊ ࣍ ၴ߄�ކߥܻ �Ƨݹ࣠ ƀ� �ܻ ܻ�ࡷݘ ߘ࣠ݑ࣠ࠩࡺ ࠦ�ࡩ คᇴᇍ ƀ�Ơࡷ ܻެ ࠧ�ƣ ࡓ࣠ ކ

�ࠣ ߖܸޟ ީެ ଉƁ�ƅ Ɓ߁ၭ ൎᑆᐺ�݇ ଵଠƁ�ƃ߁ၫ ߕܸ

P ( A  أو B ) = P (  A ∪ B ) = P(A) + P(B)



�౭ౄࡦݐƁ�ƅ Ɓ߁ၭ ൎᑆᐺ�݇ ଵଠƁ�ƃ߁ၫ ߖܸޟࠣߕܸ ީެ ଉƁ

P ( A  أو B ) = P (A) + P(B) – P ( A و B )  

P ( A ∪ B ) = P(A) + P (B) – P ( A ∩ B)

3.�Ƅ କଐܸ ࡷ ߾ެ କଐƁ�Ƃ ྯ Ⴆ �ƃ߁ၫ ߕܸ

�ƄƍƄ�ܻ �ơߙޢࡺ ܻࡺ ࠁޯ ଘଓƄߎ�� ༧ޯ ƥܻ�ۑ� ࡁ�ࡷݘ ƀ�ƥƀ� ໄ߄މၰ �Ɩ ƥ�ơߘ࣠ ܻࡺ ࠁޯ �ƅހܻ ྲ Ⴎ ၮ߄Ƅ�Ɔࡩ �ளߘܻ ݘข

�ƈ ƌ Ƅ࣠ ஊै Ƅ�บ คᇴᆝۑ�ቿቷߥ ࣀޯ �ేࡷ ၩ�ƥƀ�ቿቷߥ ࣀޯ ࡷ

�ቼቴߢ ࢽެ ଉƁ�ƅ Ɓ߁ၭ ൎᑆᐺ�Ƃ ྯ Ⴋ ၫ߁Ɓ�ƃࡦ ߕܸ

�ƣ ߄މܻ ஊै Ƅ�ޯ B  �Ɩو   Aݹݘ ƥ�ƣߘ࣠ ᇴᆝ �Ƅƍƀ� ໄߥ ࣀޯ A�Ɩࡷ ߘ࣠࣠ ࣍ݹߥࠦ�ހ �Ƨ ࣊�ހܾ ง୍ ୪�ే ၩB ، 

� ໄ߄މ ॶॱ५�Ơ ࣃ ଐଌƄ�ơ ܻࡺ ࠁޯ ଘଓƄ�ਓ ৯ݑެ߄A  و B   ���࣠ ࠧ

P ( A  و B ) =  P ( A ∩ B) = P (A)ۑ�P(B)

P ( A ∪ B ) = P(A) + P(B)

P ( A ∪ B ) = P(A) + P (B) – P ( A B )



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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�ቼቴߢ ࢽެ Ɓ�ƅࡦݐ�౭ౄࡴ Ɓ߁ၭ ൎᑆᐺ�Ƃ ྯ Ⴋ ၫ߁Ɓ�ƃࡦ ߕܸ

�ਓ৯ۑ�ݑެ߄�༇ ଘଓƄ�Ɩ ߘ࣠࣠ ܻ�ހ ࠦ�ࡷ ࣐ݹߥ ࣊�ހ ง୍ ୪�ܻ ዙ߄ၰ ƀ�Ɩ ƥ�ƣߘ࣠ ᇴᆝ �Ƅƍƀ� ໄߥ ࣀޯ �ేࡷ ၩ�ƣ ߄މܻ ஊै Ƅ�ޯ ݹݘ

P ( A   و B ) = P ( A ∩ B) = P (A) . P(B /A )

P ( A ∩ B) = P(A) . P(B / A )

� ໄ߄މ ஊै Ƅࡼ� �ൎᇩᆝࡷ �Ɩ ƥ�ơߘ࣠ ܻࡺ ࠁޯ Ƅ���፥ ጘଘଓᇴᆝ �ƀކߥ�ቿቱƌ B �Ɩو  ଐଌƄƥAݘܻ ƥ�ơߘ࣠ ܻࡺ ࠁޯ Ƅ�Ƨ ƥ ఱܻ ఓ

�ƈ ߄ ஊै ƄA�ƈ ߄ ஊै Ƅ�Ɩ ƥ�ơߘ࣠ ܻࡺ ࠁޯ Ƅ�፥ ጿ�ܻ ƥྲހ Ⴎ B�ƈࡷ ߄ ஊै Ƅ�ƣ ƀ�ࣷ ၮࣳ�ƄƍƄAۑ��ൎ݊�ߙݘ ߘ߄�ƥߘ

��ƞ ܸޯ �ࡴ �ێ �(ેၮ�Ƨ ࣠ ༨ޯ �ž ၮܻƥ�ƣ ᇴᆝ �ƄƍƄ10� ᐱܻᐟࡷ��Ƈ Ƅഃ೨3�ž ࢥܻ ก، 4 �žƄ2 ،ࢢߦ 

�žƄƌ࣠و ،ࢵ ���ࠦ ࡩܻޢ Ƅ�Ƈࡩޯ ଘଓܻ ࡺ ࠁޯ ଘଓƄ�፥ ፕ �ܻ ዙኽۑ��žƄዙ �Ɔ߄ၰ Ƅƥ

I.�ž ࢥܻ ก�Ɔഃ೨ ݪ� ༨

II.�žƄዙ �Ɔഃ೨ ݪ� ༨

III.�žƄࢢߦ �ƥƀ�žƄƌ࣠ࢵ �Ɔഃ೨ ݪ� ༨

ࡠ� இॅ Ɓ

I.�ž ࢥܻ ก�Ɔഃ೨ ݪ� ༨

P (W) = nw / N = 3/10

II.�žƄዙ �Ɔഃ೨ ݪ� ༨

PR = nR / N = 1/10

III.�žƄࢢߦ �ƥƀ�žƄƌ࣠ࢵ �Ɔഃ೨ ݪ� ༨

�Ɔ߄ၮ ࢇ�Ƅࡩߥܻ ޢީ ࣐ ก2�ࠦ ߙܻޢ ެޯ �ƈࡷ Ƅ߄ၰ ƀ�ܻ ᐱ�ଘଓ

P ( A    أو  B ) = P ( A ∪ B ) = P ( A) + P(B)

P ( A ∪ B ) = 2/10 + 4/10 = 6/10

��ƞ ܸޯ �ࡴ �ێ �(�ࠦ ࡷݘ எܻै Ƅ�፥ ጿ�ơ ƥଘଓƄ�Ʀ ࣠ ࣀޯ ଐଌƄ�፥ ጿ�ƅ ൎ࣐ ࡼ�Ƅࡩ ࠦ�ࡷ �Ƥࡩݘޢެ ƌƀ�ơރܻ ƥ߄ எै Ƅ، �Ƣ߄ႀ ޯࢵ ƀ

��ࠦ ࡩܻޢ Ƅ�Ƈࡩޯ ଘଓܻ ࡺ ࠁޯ ଘଓƄ�ਔ ༨ဈ߄৲ �፥ ጿ�ơ ƥ߄ எै Ƅ

P ( A ∩ B) = P (A)  . P(B)

P ( A ∩ B) = P(A) . P(B / A)



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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I.�Ƥዙኸ ݪ� ࣐ࡩܻ Ƅ�ƣࡩ ࡓ࣠ �ƣݹ Ƅ�ơ ܻࡺ ࠁޯ Ƅ18  19أو   

II.�Ƥዙኸ ݪ� ࣐ࡩܻ Ƅ�ƣࡩ ƀ�ơ ܻࡺ ࠁޯ Ƅ19�ࡁ ࠦ�ߙܾ ެࢵ

III.ࡼ� ݪ�ݑ ࣐ࡩܻ ዙኸ�Ƅࡩ ࡣ� �ƣݹߥ Ƅ�ơ ܻࡺ ࠁޯ Ƅ19�ࠦ ެࢵ

ơ ܻࡺ ࠁޯ ଘଓƄƎƄಒ౷ ƄƈࡩݘࡺƄࡩޯ ߄ ஊै Ƅ

� �ۑ �518A

� �ۑ �4519B

� �ۑ �3520C

� �ۑ �1321D

� �ۑ �222E

� �ۑ �100-Ɩ ࡺ࣠ വ഻റƄ

I.�Ƥዙኸ ݪ� ࣐ࡩܻ Ƅ�ƣࡩ ࡓ࣠ �ƣݹ Ƅ�ơ ܻࡺ ࠁޯ Ƅ18  19أو 

P ( a   أو  b ) = P ( a ∪ b ) = P (a) + P(b) = 0.05 + 0.45 = 0.50

II.�Ƥዙኸ ݪ� ࣐ࡩܻ Ƅ�ƣࡩ ƀ�ơ ܻࡺ ࠁޯ Ƅ19ࡁ ࠦ�ߙܾ ެࢵ

P ( b أو   c أو  d أو   e )  = P ( b ∪ c ∪ d ∪ e )

= P (b) + P (c) + P(d) + P (e)

= 0.45 + 0.35 + 0.13 + 0.02

= 0.95

III.ࡼ� ݪ�ݑ ࣐ࡩܻ ዙኸ�Ƅࡩ ࡣ� �ƣݹߥ Ƅ�ơ ܻࡺ ࠁޯ Ƅ19ࠦ �=ެࢵ �ۑ �

��ơ ܻࡺ ࠁޯ ଘଓƄࡴ� ࡺ ࣠�ޯࡷ ࠧƥ

1 – 0.95 = 0.05

�ƞ ܸޯ �ࡴ �ێ ࢢހܻ)� Ƅ�ơ ܻࡺ ࠁޯ Ƅ�ƣ ƀ�ܻެ ൞൙ၮ�Ƅƍ �ƞۑ�ߙܺ ၮ�ƣે�ࠧ߄ ƄƎ�ளࡷޢܻ ࣐ �ơݹ ƥଘଓƄ�፥ ጹƄ༟༎Ƅ�ࠦ

ƞ ࣠� ، ᑃᐽ/7  4ࠩ߄ ࠧ�ƞ ᑃᐽ�፥ࠩ߄ ጕܻ Ƅ�፥ࡩ ጹƄ༟༎Ƅ�ࠦ ࢢހܻ Ƃ�ơ ܻࡺ ࠁޯ Ƅ�ƣ ƀƥ2/3��ƅ ॅळ࣐ ଐଌƄۑ�

I. ໄކ୪�ƞ ߄ ಛಗƄ�ࠦ ࢢހܻ Ƅ�ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ ࡷ

II.�ƞ ಛಗƄ�߄ ໄࡷޢƄ༟༎Ƅ߄�ၰ ƀݪ� ყࢧ �ƣݹ ƀ��ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ ࡷ

III.�ƞ ಛಗƄ�ܻ߄ �Ƨࡷᐱᐟࡺ ƀݪ� ყࢧ �ଘଓ�ƣݹ ƀ�ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ ࡷ



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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ࡠ� இॅ Ɓ

Iۑ ໄކ୪�ƞ ߄ ಛಗƄ�ࠦ ࢢހܻ Ƅ�ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ ࡷ

���ƣ �ƣߙܾ ൎߥ ࣀޯ �ࡷ ໄ߄މ ஊै Ƅ�ƣ Ƅ�ܻ ೃ

P ( A ∩ B) = P (A) . P(B)

= 4/7 . 2/3 = 8/21

II.ƞ ಛಗƄ�߄ ໄࡷޢƄ༟༎Ƅ߄�ၰ ƀݪ� ყࢧ �ƣݹ ƀ��ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ ࡷ

P ( A ∪ B ) = P(A) + P (B) - P ( A ∩ B)

= 4/7 + 2/3 – 8/21 =( 12 + 14 - 8 ) /21 = 18/21

Iiiƞ ಛಗƄ�ܻ߄ �Ƨࡷᐱᐟࡺ ƀݪ� ყࢧ �ଘଓ�ƣݹ ƀ�ơ ܻࡺ ࠁޯ Ƅۑ�

P (Aʹ ∩ Bʹ ) = P ( A U B )ʹ .. de Morgan’s Law

P (Aʹ ∩ Bʹ ) = P ( A U B )ʹ = 1 – P ( A U B )

= 1- 18/21 = 3/21

4.�࣬ ࣊ ྯ ႞ࡦƁ�ƞ ܸࡷ ߾ެ କଐƁConditional Probability][

ࡼ� ࡓ ƥ�ܻࡩޢ �ƈࡷ ၰ߄ �ƈ ƥ߄ၰ �ơ ܻࡺ ࠁޯ ƄA ، �ƈ ߄ ஊै Ƅ�ƣ ƀ�ܻެ ൞൙ၮ�ƄƍƀB�ࣩ ࡺ ఱ ఓ�ൎߙݘ�ƈ ၰ߄ ߘ߄�

���፥ ጘଘଓᇴᆝ �ܻ Ǝ�࣯ݹࢠܻޢ ࣍ ྲ ႡࡩƄ�ơ ܻࡺ ࠁޯ ଘଓƄ�ࠦ ၩ ࢢޢܻ ࡼ� ࡓ ಼ ƥ࣯�ۑ� ࣍ ྲ ႡࡩƄ�ơ ܻࡺ ࠁޯ ଘଓܻ ހ

P(ܣ/B) =
(∩)

()
………………. P(B) ǂ 0

Or

P(B/A) =
(∩)

()
………………. P(A) ǂ 0

�ƞ ܸޯ �ࡴ �ێ �(�ેၮ�Ƨ ࣠ ༨ޯ �Ɵ ƥ߄ 3��ƥ�žࢢެ ࢥܻ ก��Ƈ Ƅഃ೨5� ໄކഃ೨ ݪ� ༨ �Ꭸ᎙ۑ��žƄƌ࣠ࢵ

� ܻƄ࣠ ࣃ Ƅ�ƣ ،ݑ ƥਔ ৹�Ʀ ༇ ଘଓƄ�ॅळކ�Ɔ߄ၰ Ƅƥ�ƣ ܻก࣠ࠒ ࣀ ଐଌƄ�ƣ Ƅ�ƣࡩಒ౷ᚻކܻ ࡓ࣠ �ƣކ Ƅ�ơ ܻࡺ ࠁޯ Ƅၴ߄� ƥƀۑ��Ɩ ܻၴ Ǝ

�ۑ ໄƥƄƌ࣠ࢵ

ࡠ� இॅ Ɓ

�፟ ፑƥଘଓƄ�ቿቱƥ ഷܻവറƄ�፥ ጿ�žƄƌ࣠ࢵ �Ɔഃ೨ ݪ� ༨ �ơ ܻࡺ ࠁޯ Ƅ

P(A) = nA / N

= 5/ 3+5 = 5/8



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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�žƄƌ࣠ࢵ �ࠦ คܻ �Ɔഃ೨މ ݪ� ༨ �ơ ܻࡺ ࠁޯ Ƅ، �žƄƌ࣠ࢵ �ࠦ ހ࣠ ࠒ ࣀ ଐଌƄ�፟ ፑƥଘଓƄ�Ɔಒ౷ᚻࡩƄ�ƣ ƀ�ܻ ൞൙ၮ

P (B/A) = 4 / 3+4 = 4/7

�ƣ ܻƥƄƌ࣠ࢵ � ໄก࣠ࠒ ࣀ ଐଌƄ� ໄކಒ౷ᚻࡩƄ�ƣ ƀ�ơ ܻࡺ ࠁޯ Ƅ

P(AB) = P(A) . P(B/A)

= 5/8 . 4/7 = 20/56 = 5/14

��ƞ ܸޯ �ࡴ �ێ ᆿᆝޢƄ��ࠦࡩݘƎƄƌଘଓƄ�Ƣॅळݹࠦ�)� ��፥ ጿ�ƅ ൎ࣐ ᑃᐽ�ơ ࣠ Ƅ�ƣࡩߥީ ႁܻ Ƅ�፥ޯࡷ ጿ، � �ۑ ࡼ�� ࡷ

�ƥ�Ƈ ༟༎Ƅ�Ɵݹࢠܻޢܻ ࣀܻ �፥ࡷ ጿ�ƣ ࣠ ީࢵ मअ�ƅ ൎ࣐ �Ƅࡩ �ۑ ��ƥ�ࠦ ౮ేݹ ༬စ ଘଓƄ�ࠦ ᑃᐽƄ�Ɵݓ ࣀܻ �፥ࡷ ጿ� �ۑ ��ƣ ࣠ ީࢵ मअࡴ� ᐱᐟࡷ

��ƅ ॅळ࣐ ଐଌƄۑ��፥ገƄ࣠ ࣃ �ᇯݑ ᇍ ఴ చݪ� ࣍ࡩܻ �Ǝ ޢܻޯ ࠀ Ƅ�Ꭸ᎙ܻ�ۑ�� �௪ࡷݘ ƎߥଐଌƄ�፥ ጿ

�Ƈ ༟༎Ƅ�Ɵݹࢠܻޢܻ ࣀܻ �፥ࡷ ጿ�ܻ ީࢵ ƄƎݪ� ࣐ࡩܻ Ƅ�ƣࡩ ᇴᆝ �Ƅƍƀ، ࢵ ƄƎ�ƣ ࡓ࣠ �ƣݹ ƀ�ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ ዙኽ�ܻ ީ

�ࠦ ౮ేݹ ༬စ ଘଓƄ�ࠦ ᑃᐽƄ�፥ݓ ጿ

Ǝݪ� ࣐ࡩܻ Ƅ�ƣࡩ ᇴᆝ �Ƅƍƀ�ࠦ ౮ేݹ ༬စ ଘଓƄ�ࠦ ᑃᐽƄ�፥ݓ ጿ�ܻ ީࢵ Ƅ، ީࢵ ƄƎ�ƣ ࡓ࣠ �ƣݹ Ƅ�ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ ዙኽ�፥ጿ�ܻ

�Ƈ ༟༎Ƅݹࢠܻޢܻ

� ໄܻߘ ࣀ ଐଌƄ߄�ၰ ƀ�፥ ጿ�ܻ ީࢵ ƄƎݪ� ࣐ࡩܻ Ƅ�ƣࡩ ࡓ࣠ �ƣݹ ƀ�ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ ࡷ
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���Ơ Ž�Ɛ ހߣ

AƇ ༟༎Ƅ�Ɵݹࢠܻޢܻ ࣀܻ �፥ࡷ ጿ�ƣ ࣠ ީࢵ Ƅ༟༎Ƅ�ƅ ൎ࣐  �Ƅࡩ

B�ࠦ ౮ేݹ ༬စ ଘଓƄ�ࠦ ᑃᐽƄ�Ɵݓ ࣀܻ �፥ࡷ ጿ�ƣ ࣠ ީࢵ Ƅ༟༎Ƅ�ƅ ൎ࣐  �Ƅࡩ

P(A) = 0.25

P(B) = 0.15

P(A∩B) = 0.10

�Ƈ ༟༎Ƅ�Ɵݹࢠܻޢܻ ࣀܻ �፥ࡷ ጿ�ܻީ ࢵ ƄƎݪ� ࣐ࡩܻ Ƅ��ƣࡩ ࡓ࣠ �ƣݹ Ƅ�ơ ܻࡺ ࠁޯ Ƅ،ݪ ࢵ ƄƎ�ܾࠢރ �ހ ൞ܻ൙ၮ�፥ ጿ

�ࠦ ౮ేݹ ༬စ ଘଓƄ�ࠦ ᑃᐽƄݓ

P ( A/B) = P( A∩B) /P(B)

= 0.10/0.15 = 2/3= 0.66



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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�ࠦݹ౮ే ༬စ ଘଓƄ�ࠦݓᑃᐽƄ�Ɵ ࣀܻ �፥ࡷ ጿ�ܻީ ࢵ ƄƎ���ƣ ࡓ࣠ �ƣݹ Ƅ�ơ ܻࡺ ࠁޯ Ƅ،ጿݪ� ࢵ ƄƎ�ܾࠢރ �ހ ൞ܻ൙ၮ�፥

Ƈ ༟༎Ƅݹࢠܻޢܻ

P( B/A) = P( A∩B) /P(A)

= 0.10/0.25 = 2/5 = 0.40

 ໄܻߘ ࣀ ଐଌƄ߄�ၰ ƀ�፥ ጿ�ܻ ީࢵ ƄƎ�ƣ ࡓ࣠ �ƣݹ ƀ�ơ ܻࡺ ࠁޯ Ƅ:

P(A UB) = P(A) + P(B) – = P( A∩B)

= 0.25 + 0.15 – 0.10 = 0.30

5.�౫ౄୃ�ࠣ ࣌ݶ Baysހ Theorem][

�ቿቷߥ ࣀޯ ଐଌƄ�ే ၩ�ƈ Ƅ߄ၰ ᑉᐽ�ƅ ྲ Ⴎ ၮ߄Ƅ�Ɔࡩ ࡼ�ߘܻ ƣ ،ࡷ ƀ߄�༬စ:

P ( B ∩ A) = P(B) . P(A/ B)

��ૄ સၫ�ໝ ແ࣍ߖ Ɓ�ࠣࡦ ࢽࡷ P(B)ݽߢ

P(B∩ A )/ P(B) =
(). (/)

()

P(B∩ A )/ P(B) = P( A / B)

P( A / B) = P(A∩B ) / P(B) ……………..{ P(A∩B ) = P(B∩ A ) }

P(A/B) = P(A) . P(B) / P(B) …………{ P(A∩B ) = P(A) . P(B)}

P (A/B) =
.(ۯ)۾ ()ࡼ

(۰)۾
……………{ Bays Theorem }�౮ే ก�ࠦ ࣏ݹ ۑۑۑۑރ

��ƞ ܸޯ �ࡴ �ێ �(�ܻ ᐱᏬኆ ቱ�ࠦ ࠒޢ Ƅ�Ƈࡩީ ࣀܻ ࢵ ࣓ଐଌƄ�Ʀ ၰ߄ ƀ200�ơ ƥ߄ எै Ƅݪ� ࣀ ࠁ � ໄၮƏ࣠ݟ�ࡷ ࠁ ހܻ

�Ƥ ƌƄރܻ

Ɓࡦݕࡷ
�ࠣ ၱ ƋƉ�ू रࡴ ၭܸ

ƍ ᇱᇊࡦƋࣝݶࣝ Ɓࡦަ

�ࠣ ၱ ƋƉ�ू रࡴ ၭܸ

౭ౄެ ࢽ ࠂ ܸଉƁ
። ፎܸ ዖወ Ž

< 30 20 5 25

30-

40
45 5 50

40+ 10 15 25

፥ ፑܻ ዙዋ ଘଓƄ 75 25 100
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ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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�ࠦ ࠒޢ Ƅ�ࠦࡩީ ࣀ ࢵ ࣓ଐଌƄࡼ� ܻ�ࡷ Ƅ࣠ ࣃ ݟ�ݑ ࠁ �Ǝހܻ ޢܻޯ ࠀ Ƅ�Ꭸ᎙�ƄƍƄ، ၴ߄� ƥƀ

I.࣊� �Ɛߙߥ ᇴᇍࡩƎ࣠ݹ࣠ Ƅ�ࠦࡩީ ၴ Ǝƌ�ࠢ ኆݹ ቱݟ� ࠁ ܻީ Ƅ�ƣࡩ Ƅ�ơ ܻࡺ ࠁޯ Ƅ

II.ࡼ� ࡁ�ࡷ Ƅ�Ƥዙኸ ƥ�ే ࣀޯ ࠅ ଐܻଌƄ�ࠦ ၴ Ǝƌࡣ� ዙ၁ဤݟ� ࠁ ܻީ Ƅ�ƣࡩ ƀ�ơ ܻࡺ ࠁޯ Ƅ40�ܻ ࡷ ၮܻ

III.ࡼ� ࡣ�ࡷ ݟ�ƀߘ ࠁ ܻީ ዙኸ�Ƅࡩ �ƣ ƀ�ơ ܻࡺ ࠁޯ Ƅ30�Ɛ ᇴᇍࡩƎ࣠ݹ࣠ Ƅ�ࠦࡩީ ၴ Ǝƌࡣ� ዙ၁ဤƥ�ܻ ࡷ ၮܻ

ࡠ இॅ Ɓ

࣊� �Ɛߙߥ ᇴᇍࡩƎ࣠ݹ࣠ Ƅ�ࠦࡩީ ၴ Ǝƌࡣ� ዙ၁ဤݟ� ࠁ ܻީ Ƅ�ƣࡩ Ƅ�Ɠ a=ރߦ

� ే ࣀޯ ࠅ ଐܻଌƄ�ࠦ ၴ Ǝƌ �ࠢ ኆݹ ቱݟ� ࠁ ܻީ Ƅbࡩ

ࡼ� ࡣ�ࡷ ݟ�Ƅߘ ࠁ ܻީ ࠦ� ���Ƅ30ࡩ cެࢵ

ࡼ� ࡁ�ࡷ ƀݟ� ࠁ ܻީ ࠦ� �Ƅ40ࡩ dެࢵ

࣊� �Ɛߙߥ ᇴᇍࡩƎ࣠ݹ࣠ Ƅ�ࠦࡩީ ၴ Ǝƌ�ࠢ ኆݹ ቱݟ� ࠁ ܻީ Ƅ�ƣࡩ Ƅ�ơ ܻࡺ ࠁޯ Ƅ

P(a) = 75/100 = 0.75

ࡼ� ࡁ�ࡷ Ƅ�Ƥዙኸ ƥ�ే ࣀޯ ࠅ ଐܻଌƄ�ࠦ ၴ Ǝƌࡣ� ዙ၁ဤݟ� ࠁ ܻީ Ƅ�ƣࡩ ƀ�ơ ܻࡺ ࠁޯ Ƅ40�ܻ ࡷ ၮܻ

P(b/d) = P(b∩ d) / P(d) = (15/100)/(25/100)

= 15/25 = 3/5

ࡼ� ࡣ�ࡷ ݟ�ƀߘ ࠁ ܻީ ዙኸ�Ƅࡩ �ƣ ƀ�ơ ܻࡺ ࠁޯ Ƅ30�Ɛ ᇴᇍࡩƎ࣠ݹ࣠ Ƅ�ࠦࡩީ ၴ Ǝƌࡣ� ዙ၁ဤƥ�ܻ ࡷ ၮܻ

P(c/a) = P(c ∩ a ) / P(a)

= (20/100)/(75/100)

= 20/75 = 4/ 15



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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ࢧ ࡴ ஆܸॅ Ɓࡠ� ࢤ Ɓ�௧ࡦߣ ோƋ ೕܸೆ

1�ે ၮ�Ƨ ࣠ ༨ޯ �ž ၮܻƥ�ƣ ᇴᆝ �Ƅƍƀ10�ܻۑ� ᐱᐟࡷ�ƣ ƀ�žܻެ ࢵჴ ࡺމ�ቿቷܻހܻ �Ƈޯࡷ Ƅഃ೨5�žƄዙ، 3 �ž  ،ƎƏߘܻ

2�žƄྲ Ⴎ ે�� ،ࠀ ၮ�ơ ࢧ࣠ ஊै Ƅ�ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ ࡷ

I.�ž ၮܻ࣠ࡩƄࡼ� �žࡷ ƎƏ�ƣߘܻ ഃ೨، �Ɩކܻ ܻၴ ƎƄ�ƣ ƥਔ ৹� ໄކ୪ݪ� ࠒ ࣀ ݑެ߄�Ƅࡩ

II.�žƄྲ Ⴎ ࠀ �ƣ ഃ೨، �Ɩކܻ ܻၴ ƎƄ�ƣ ƥਔ ৹� ໄކ୪ݪ� ࠒ ࣀ ݑެ߄�Ƅࡩ

III.�Ɩ ܻၴ ƎଘଓƄ�݊ �ࡷ ໄކ୪ݪ� ࠒ ࣀ �žݑެ߄�Ƅࡩ ƎƏ�ƣߘܻ ഃ೨ކܻ

1.��Ƈ Ƅഃ೨ �ે ၮ�Ƨ ࣠ ༨ޯ �ž ၮܻƥ�ƣ ᇴᆝ �ƄƍƄ4�ž ࢥܻ ก، 3 �žƄ2 ،ࢢߦ �žƄƌ࣠ࢵ، �Ɔ߄ၰ Ƅƥƥ

�žƄዙ، ���Ɩ ܻၴ ƎƄ�ƣ ƥਔ ৹� �ࠦ ࡩܻޢ Ƅ�Ƈࡩޯ ଘଓܻ ࡺ ࠁޯ ଘଓƄ�፥ ፕ �ܻ ዙኽ

I.�žƄƌ࣠ࢵ �Ꭸ�žƄྲ Ⴋ �Ɔഃ೨ ݪ� ༨

II.�žƄࢢߦ �Ꭸ�ž ࢥܻ ก�Ɔഃ೨ ݪ� ༨

III.�žƄዙ �Ꭸ�žƄƌ࣠ࢵ �Ꭸ�žƄࢢߦ �Ɔഃ೨ ݪ� ༨

2.�ે ၮ�ž ၮܻƥ�Ƨ ࣠ ༨ޯ10Ƅഃ೨�ቿቷܻࡺމ ዙ، 3 �ž�Ƈ، 5 �žƄޯࡷ ƎƏ، 2 �žƄྲߘܻ Ⴎ ݝ� ،ࠀ ༨ީ

�ž ၮܻ࣠ࡩƄࡼ� �Ɔഃ೨، �ƣࡷ ࡓ࣠ �ƣކ ƀ�ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ    ،ࡷ

ዙ�žƄ)أ

�ž)ب ƎƏߘܻ

�žƄྲ)ج Ⴎ ࠀ

�ž)د ݝ�ƎƏߘܻ ࣀ ყࡩ

�žƄྲ)ه Ⴎ ࠀ ݝ� ࣀ ყࡩ

�žƄྲ)و Ⴎ ࠀ ݝ� ࣀ ყࡩ�ƥƄ�žƄྲ Ⴎ ࠀ

�Ɩۑ)ز ܻၴ ƎଘଓƄ�݊ �ࡷ ໄޯ ޯޯࡩܻޢ �ࡷ ໄޯ ༨ީ �፥ ጿ�௪ ƥ ƎƏ�ߘܻ ໄކഃ೨ ݪ� ༨ �ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ ࡷ

3.�ƣ Ƅၴ߄� ƥ�ࠦݑޢƄƎ༝༎Ƅࢇ� ࣍ ܻެ ଐଌƄ�Ʀ ၰ߄ Ƅ�፥ ጿ40%ࡼ� ࣊�ࡷ ޯެߥޢ �Ƨހࡩܻ ༟༎Ƅ�Ƣ߄ႀ ఱޯ ఠ�Ɩ ƎƄଐଌƄ

ࠦ� %10و  ࡓޢ ࢵჴޢ ൎީ Ƅ�Ƈࡩ ޢީ࣠ ႀ߄Ƅ�Ƣࡩ ఱޯ ఠ، �ࠦ ߙܻޢ ެޯ �ేࡷ ၩ�Ƈ ܻ࣍ ఴܻ ఝ�፥ ፕ ƥ، ࠀ Ƅ�Ƅƍ �Ɩߙܻ ƎƄଐଌƄ�Ʀ ၰ߄ ƀ�Ƈ ే ޯ

ܻ�ۑ ، ዙൎᇩᆝ �ƥƀ�ࠦ ࡓޢ ࢵჴޢ ൎީ Ƅ�Ƈࡩ ޢީ࣠ ࣊�Ƅ�ƥƀࡩ ޯެߥޢ �Ƨހࡩܻ ༟༎Ƅ�Ƣ߄ႀ ఱޯ ఠ�ܻ ᐱƄ�ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ ࡷ

ࡴ�.4 ༟༎Ƅ�ેߘ ၮ�ơ ࢧ࣠ ஊै Ƅ�ơ ܻࡺ ࠁޯ Ƅၴ߄� ƥƀۑ�� ໄކ୪ݝ� �፥ 6أو  ᄽ4، 5�ƄࡩƎ�ƌࡷޢ ጿ

�ƥ�፟ ፑƥଘଓƄ�ࠦ คܻࠦ 4أو  ،༟༎Ƅ1، 2،  3ࡷޢ Ƅ�ࠦࡩ ༟༎Ƅ�፥ࡷޢ ጿ.
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�Ś Ņľŉ
ļɩŐʆſ ńCorrelation�ʫ
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ơ ࢧ࣠ ࡼ�Ƅࡩߦ ࢇ�ࡷ ީࢵ � ܻࡺ ၰ߄� ، ߙޢ Ƅƥ�ే ଐଌƄ�ܻࠦݘޯߥೃ�ࠦݓޯ ࢧ ࠁ ଘଓƄ�Ɵ ࣐ ƥކƏ࣠ݹݘࠢ�ۑ��Ꭸ᎙]x[�ƥކߥ߄Ƅ�Ꭸᎌࡩ

�Ƈ ൎᇩᇍ ࣃ ଐଌƄ࢛� �፥ހݘ ጿۑ��Ɔƌࡷݘޯ߄�Ƈ Ƅే ࡼ�ࡷݓޯ ࢥࡺ ข�ž ࢧܻ ࠁ ଘଓƄ�፥ ጿ�Ƈ ൎᇩᇍ ࣃ ଐଌƄࡼ� �ਔࡷ Ƅ�Ơࡩݘ߄৲ ܻެ ࠧ

�༇ ଘଓƄ࢛�� Ƅ�፥ࡩݘީ ጿ�ƥܻ�ۑ� ᐱᐟყჅ�ࠦࡺ Ƅ�ࠦࡩݘൎߘ ࢵ ƄƎኆ ቱ�Ƈ Ƅే ၮ�ࠦ߄�Ɔࡷݓޯ ࢵ ƄƎƌ�যঠࠦ�ކ ࡺݑܻޢ ࠅޯ ଘଓƄƥ�ࠦ ƌݹ ࢧܻ ଘଓƄߘޯ

�ేۑ��ƥݹݘ �ᐱᏳ߃ଐଌƄ�Ƅݓޯ ᐱܻᐢߘൎހݘ�Ʀ ༇ ଘଓƄ�Ƈ Ƅే ࢵଐଌƄ�ࠦݓޯ ƄƎƌ�যঠކ�ƥ߄�ၰ Ƅƥ�ే ೃ�Ƣݓޯ ܻࡺ ޯࠧ ଘଓƄ�যঠݹ�Ƅࠧ߃�ƞ

�Ɣۑ ୍ܻงƎଘଓܻ �žހ ࢧܻ ࠁ ଘଓƄ�፥ ጿ�Ƈ ܻࢵ ƄƎኆ ቱƄࡼ� �Ɩࡷ ࣠ Ƅࡩެ

ࡼ� �Ɖࡷ ƥƏ� ໄߘࠦ�ހൎၮ�ࠦݹƀ�Ơ ܻެ ࠧ�บ คᇴᆝ �ƄƍƄ� ܻࡺ �ơߙޢ Ɓ ࣀܻ ჴࡩƄ�যঠݹ� ߄ܻࡷ �Ɣݑެ ୍ܻงƎଘଓƄ�Ƈ ൎᇩᇍ ࣃ ކ�Əࡷ

ࣀݘ Ƅƥ�ࠦࡩ ࠦ�ࡷݘޢެ ࢵݘ �ે ၮݪ� ࣐ Ƅ�ࡩ ໄࠦ�ހ Ƅ�Ʀࡩݘൎߘ �ơࡷ߄ ࠁ࣠ �ơ Ɓ ࣀܻ ჴࡩƄ���ൎዙኽࠦ�ۑ� ࢵ ƄƎኆ ቱƄࡣ� ༨ீ �Ƈ Ƅే  ،ଐଌƄݓޯ

ࠁ ଘଓƄ�Ƨ Ǝߥଐଌݪ� ࣐ࡩܻ ᑃᐽ�࣯ ൞൙ࡩݘƄࡣ� ࢧޢ ࠒ Ƅ�ࡩޯ ໄހ�ƥƀ�Ƈ ༟༎Ƅƥ�žݹࢠܻޢܻ Ƈ ،ࢧܻ �ރߦߥܻ ໄހ�ƥƀ��ƣ ൎၮଘଓƄƥ�ࠦ ၮኆݹܻ ቱƄ

ࡼ� �ƒࡷ ࢵ༟༎Ƅ�ࠦݹࢠଘଓƄƥ�ܻࠦރߥܻ Ǝ ያܻዪ� ໄހ�ƥƀ�Ɵ ࡣ�ଘଓƄƥރߦܻ ၯ ኆ ቱƄ� ໄހ�ƥƀ�ࠦ �በሼྲࡷݘޢެ ႖�፥ ጿ�Ƈ ޢީݘܻ ଐଌƄࡴ� ᄽ ƥ

ࡴ�ۑ� ᐱᐜභචൺ�དྷࡩƄ�ơ ࣍ߦܻ ଘଓƄ�ƌ߄ၮ�ƥ�ƆƀଐଌƄ�যওކݘ� ໄހ�ƥƀ�ƣ Ə࣠ࡩƄ

�Ƣ ܻႅ ఱ ఝƄ�፥ ጿ�௪ ే ଐଌƄ�በሼ༇ݓޯ ƥۑ��Ɣ ୍ܻงƎଘଓƄ�ࣩ ఱࡺ ఓ࢛� ݊�ހݘ ��Ƣࡷ ܻႅ ఱ ఝƄ�፥ ጿ�௪ ే �በሼ༇ࡷݓޯ �Ɔࠧ ܻ࣌ �ƣ ƀ

ࢪ ࡁ ଐଌƄ�Ƥݘܻ ༬ܻဈ ଘଓƄ�፥ ጿƥ�Ƣ ܻႅ ఱ ఝܻހ�௪ ే �Ơࡷݓޯ ඳඣ൭�ܻ �፥ۑ�ƥݑެ߄�ࡷ ጒܻ ༬ Ƅ�Ɣ ୍ܻงƎƄ�ࣩ ఱࡺ ఠ�Ƥ ༬ܻဈ ଘଓƄࢪ� �፥ރߦ ጿƥ

࢛� ݊�ހݘ �Ƣࡷ ܻႅ ఱ ఝܻހ�ƣ Ƅే ଐଌƄ�Ơݓޯ ඳඣ൭�ଘଓ�ܻ ࢵ�ཌۑ�ƥݑެ߄ࡷ �Ɣ ୍ܻงƎƄ�ࣩ ఱࡺ ఓ، ࠧ�ƣ ࠦ�ߙܾ ၴ߄�ൎၮߘ �ଘଓ�Ơކ࣠ ܻެ

�Ɣۑ�ار ୍ܻง

�Ƥ Ƌ ࣀܸ ჱჅକଐƁ�ᇬ ᇊ ࣀ Ɓࡦ

� �ܻ ၯ߃ރ ƀ�ƄƍƂx  ،y�Ƈ ܻชƄ߄ၰ ଗଓƄ�Ʀ ࣠ ࣀޯ �፥ࡷ ጿ�ܻ �ܻޢࠩ ዙެኼƥ�௪ ే ࣌ଐଌ�Ɔݓޯ ܻެ ࡁߥ�যওޯࡷ ެܻو�� ࢧ ે�ࠁ ၮ

�ࠦ Ǝݹ ࣃܻ ჴଘଓƄ�ơ ᇴᇍ ࢸ ଛଓƄ، ే ൞ᒑᐽ�ࠦݓޯ �ᇯߘޢࡺ ᇍ xేߙ ൞ᒑᐽ�ܻݓޯ ࠦ�ކߥހܻࠩ ၴ߄�ߘޢࡺ y�ƞކ࣠ �ơݹݘ ƥଛଓƄ�ే ۑ�ߙଐଌܻݓޯ

ჴଘଓƄ�ࠦၰ ॅळހ�ƞ ެܻ�ݹݘ ࢇ�ࠧ ଐଌƄ�ᇯߙ ᇍ ࣃ Ƅ�ū݊ࡩ ހܻ Ƅ�ేࡩޯ �ƞހଐଌܻݓޯ �༇ݹݘ ଜଓƄ� ໄၰ �፥ ጿࡣ� ߥ ࣀޯ ଐଌƄ�ే �Ǝހଐଌܻݓޯ ࣃܻ

��ƆƎ࣠ࢧ �วހࡩܻ ง୪�Ɖ ƥƏࡣ� �ܻ ެࠧ �ࠦ ࣐ �ᇯރߥ ᆝƥx ، yۑ�
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ᇬ ᇊ 6.1��௧ࢵ ோ౭ౄެݐଉƁ�ໝ ແݽ�Ƥ Ƌ ࣀܸ ჱჅକଐƁ�ᇬ ᇊ ࣀ ��ƁࡦX  وY

Y

�Ƒ ܸคƋକଐƁࡠ� ࡴݕܸࡴ

�୷୪༟༎ܻހ�ቻቱ�୷୪मअ�Ƨ ኅ ቱƄƥ�Ɣ ୍ܻงƎଘଓƄࡣ� ࡷ �ƞࡷݘܻ r[��Ɣ[ݹݘ ୍ܻงƎଘଓƄ�Ɩ ࢪ�ߘƥ�Ɔ࣠ރ࣠ ყ࣯�ݹߥ ዙኤ �Ɛ ࠢ�ࡷߥޢܻ ރܾ ހ

� �� ໄࠢ�ހ ޯࡺ �Ɗߘޢ ƥƄކƥۑ��௪ ే ଐଌƄ�ݓޯ ໄހ���ƥ����ࠦ ࣐ƌݹ Ƅ�ࠦࡩ Ƅ�ેࡩݘൎߘ ၮ�ࠦ ࠅީ ࣠ଐଌƄࡣ� ࡷ ଐଌƄ�ƆƎݘܻ ࢸܻ Ƃ�ơ ਔ ƥۑ��

ū��ࠦ ࣀޢ ࡓ Ƅ�ࠦࡩݘ Ƅ�ેࡩݘൎߘ ၮ�ࠦ ࣀࡩީܻ Ƅ�ƆƎࡩ ࢸܻ ଘଓƄ�ܻ ࡺ ყެჅū�ކ�Ɣ ୍ܻงƎଘଓƄࡣ� ࡷ ࠦ�ࡷݘܻ �ƣߘޢࡺ ࠢ�ߙܾ ��ၮƥޢ� ໄހ�Ɗ ƥƄ

≤ r ≤ + 11–

� ��Ơێ ࢲࣝ ౭ౄݽ�ƞ Ƌᇱᆚ ��ቼቮƉܸࡴݕ��Karl Pearson][�Ƒ ܸคƋକଐƁࡠ� ���ଉݕܸࡴ�፥ ጘଘଓᇴᆝ ��፥ ፕ

r =
ഥࢄି܆)∑ (ഥࢅି܇)(

ඥ∑(ࢄି܆ഥ )∑(ࢅି܇ഥ)

X - X̅ = ݔ

Y – Y̅ = ݕ
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r =
ܡ࢞∑

ඥ∑࢞ ∑࢟

��Ơ Ž߾ޟݜ�

X  ،Y  �௪ ే  �ߘଐଌƄ�যওݓޯ

r�ƣ ࢵ࣠ ే �Ɣހ ୍ܻงƎƄࡣ� ࡷ  �ࡷݘܻ

ࡣ� ࡷ �ƅࡷݘܻ ࣀܻ ࠁ ࡼ� ࡓ ಼ ƥ��፥ ጘଘଓƄ��ƣ ႀ߄Ƅ�ƢƄࡩߥރܻ࣠ ޯࢵ �ᑑހܻ ᐽƍƥۑۑ�Ɔྲ ႖ܻީ ଐଌƄ�ࠦ ࣐ݹߥ ႀ߄Ƅ�ƢƄࡩ ޯࢵ �Ɣހܻ ୍ܻงƎଘଓƄ

r =
܆∑ )ି܇܆∑ۼ ܇∑ )( )

ඥࡺ ିࢄ∑  (܆∑) ඥࡺ ିࢅ ∑  (܇∑)

�บ คᇴᆝƥ�௪ ే ൞ᒑᐽ�Ƨݓޯ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�ࣷࣳ ၮ�ƄƍƄnࡼ� ࡓ ಼�Ɣ ୍ܻงƎଘଓƄࡣ� ࡷ �ƣࡷݘܻ �Ƈߙܾ Ƅࠧ߄ ࣃܻ ଐଌƄ�ƌ߄ၮ

���ࠦ งଛଓƄ�ࠦ ࢧޢݓ ࠢ�ހࡩܻ กܻ ૻ

r =


ܖ
ܠି)∑  ഥ࢞ ܡି)( (ഥ࢟

࢞࣌ ࢟࣌

࣏ࠩ� �Ɣݹ ୍ܻงƎଘଓƄࡣ� ࡷ �ƣࡷݘܻ �፥ߙܾ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ࡼ�Ƅࡩ࣠ Ƅ�Ƈࡩߥ�যওݑ ༨စƄߙܻ Ƅ�ƢƄ߄ႀ ޯࢵ Ƅ�Ƣ߄ၮࡼ� ࡓ ಼�ƣ ᇴᆝ �ƄƍƄƥ

�፥ ጘଘଓᇴᆝ

=ݎ
∑xy −

∑x∑y
n

ට൜∑ݔଶ −
ଶݔ∑

݊ ൠ൜∑ݕଶ −
ଶݕ∑

݊ ൠ

� ��ฤێ ค༜་Ɓ�Ƒ ܸคƋƁࡠ� ��ࡴݕܸࡴRank Correlation Coefficient ][

�௪ ే ଐଌƄ�Ɛݓޯ �ƣߘޢܻ ᇴᆝ �ƄƍƄ���ƣ ࢵޢܻࡷ ��ว ง༟༎Ƅ�Ɣ ୍ܻงƎƄࡣ� ࡷ ႀ߄�Ƣࡷݘܻ ఱޯ ఓީޢ ყमऒࠦۑ

�ే ଐଌƄ�ƣݓޯ Ƅ�ܻެߙࢠ�Ƅƍƀx�ว ง༟༎Ƅ�ቻቱxR��ే ଐଌƄƥy�วݓޯ ง༟༎Ƅ�ቻቱyR ،  و انd  � ໄހ�Ɵ ᑃᐽ�୷୪मऒߦ

�ƣ ƀ�Ƨ ƀ� ໄޯ ხ༟༎Ƅ]xR–yd = R[����ࠦ งଛଓƄ�ࠦ ࣩ�ހࡩܻݘൎߘ ࣐ �วݹݘ งᑃᐽ�ƣ ࢵޢܻࡷ �Ɣ ୍ܻงƎƄࡣ� ࡷ �ƣࡷݘܻ ߙܾ

rs = − 
∑ࢊ

(ି)

�ƣ ƀݟ� n�ࠦࠁޢ ง୍ଐଌƄ�Ɖ ƄƥƏଘଓƄ�ƌ߄ၮ�፥ ፕ

��ƞ ܸޯ �ࡴ �)�ێ�Ƥ ƌƄ�Ƈރܻ ޢީރܻܻ ࡼ�Ƅࡩ �Ɣࡷ ୍ܻงƎൎᑉᐽ�ƣ ࢵ࣠ ే ࡣ�ހ ࡷ ၴ߄�ࡷݘܻ ƥƀ

Ư��Ɖ ƥ༝༎Ƅ�ዙኸX(232728293133353639

�ࠦၴ ƥ༝༎Ƅ�ዙኸY(182223242628293032
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��ࡠ� இॅ Ɓ

�ƞ Ƣ6.1ၱ߁�Ơ ࢲࣝ ౭ౄݽ�Ƒ ܸคƋƁࡠ� �Ƃࡴݕܸࡴ ࢽܸ ߾ ��

(Y- Y)2

2ݕ

(X- ̅X)2

2ݔ
ݕݔ

(Y - ̅Y)

ݕ

(X- ̅X)

ݔ
YX

59.2967.2463.14-7.7-8.21823

13.6917.6415.54-3.7-4.22227

7.2910.248.64-2.7-3.22328

2.894.843.74-1.7-2.22429

0.090.04-0.060.3-0.22631

5.293.244.142.31.82833

10.8914.4412.543.33.82935

18.4923.0420.644.34.83036

39.6960.8449.146.37.83239

� � � �ۑ �201.56177.46--
∑Y

=232

∑x

=281

X̅ = ∑X /n = 281/9 = 31.2

Y̅ =  ∑Y /n = 232/9 = 25.7

r =
∑(ଡ଼ିത)(ଢ଼ିത)

ඥ∑(ଡ଼ିത)మ∑(ଢ଼ିത)మ

X- X̅ = ݔ

Y - Y̅ = ݕ

r =
∑௫୷

ඥ∑௫మ ∑௬మ

r =
ଵ.ହ଼

ඥ(ଶଵ.ହ)(ଵଷ.ଽଵ)
= =

ଵ.ହ଼

√ଷଷଷ.
= = =

ଵ.ସ

√ଷଷଷ.
=

ଵ.ସ

ଵ଼ଵ.ଶ
= 0.9763 ≈

0.98

�บ คᇴᆝƥ�௪ ే ൞ᒑᐽ�Ƨݓޯ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�ࣷࣳ ၮ�ƄƍƄnࡼ� ࡓ ಼�Ɣ ୍ܻงƎଘଓƄࡣ� ࡷ �ƣࡷݘܻ �Ƈߙܾ Ƅࠧ߄ ࣃܻ ଐଌƄ�ƌ߄ၮ

����፥ ጘଘଓᇴᆝ�ࠢ ࣀހܻ ࠁ



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ81

r=


ܖ
ܠି)∑ ഥ࢞ ܡି)( (ഥ࢟

࢟࣌࢞࣌

ඥ∑(࢞− (  ̅ ࢞ x/ =S

= ඥ./ૢ= = √. = 4.72

ඥ∑(࢟− (  ̅ ࢟ y/ =S

= ඥ.ૢ/ૢ= = √ૡ. = 4.26

r =
భ


 ∑(୶ି ௫̅ )(୷ି௬ത)

ఙೣ ఙ
=

భ

వ
(ଵ.ସ)

(ସ.ଶ)(ସ.ଶ)
=
ଵଽ.ଵ

ଶ.ଵ
= 0.98

r = 0.98

ࠦงଘଓƄ�Ƈ ޢީރܻܻ ࡼ�Ƅࡩ �Ɣࡷ ୍ܻงƎଘଓƄࡣ� ࡷ ݪ�ࡷݘܻ ࣀ ࠁ ƀ : ��ƞ ܸޯ �ࡴ )�ێ

4 5 5 6 6 8 10 10 12 13 X

12 14 11 14 11 7 9 11 7 3 Y

ࡠ� இॅ Ɓ

��፥ ጘଘଓƄ��ƣ ႀ߄Ƅ�ƢƄࡩߥރܻ࣠ ޯࢵ �ᑑހܻ ᐽƍƥۑۑ�Ɔྲ ႖ܻީ ଐଌƄ�ࠦ ࣐ݹߥ ႀ߄Ƅ�ƢƄࡩ ޯࢵ �Ɣހܻ ୍ܻงƎଘଓƄࡣ� ࡷ �ƅࡷݘܻ ࣀܻ ࠁ

r =
∑ଡ଼ଢ଼ି( ∑ଡ଼ )( ∑ଢ଼ )

ඥே  ∑మି (∑ଡ଼)మ ඥே  ∑ మି (∑ଢ଼)మ

�ơ ƥ6.2ၴ߄�Ɔྲ ႖ܻީ ଐଌƄ���ࠦ ࣐ݹߥ ႀ߄Ƅ�ƢƄࡩ ޯࢵ �Ɣހܻ ୍ܻงƎଘଓƄࡣ� ࡷ �ƅࡷݘܻ ࣀܻ ࠁ ��

X Y XY X2 Y2

13 3 39 169 9

12 7 84 144 49

10 11 110 100 121

10 9 90 100 81

8 7 56 64 49

6 11 66 36 121

6 14 84 36 196

5 11 55 25 121

5 14 70 25 196

4 12 48 16 144
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∑X=79 ∑Y=99 ∑XY =702 ∑X2 =715 ∑Y2 =1087

r =
∑ଡ଼ଢ଼ି( ∑ଡ଼ )( ∑ଢ଼ )

ඥே  ∑మି (∑ଡ଼)మ ඥே  ∑ మି (∑ଢ଼)మ
=

=
ଵ(ଶ)ି( ଽ)(ଽଽ )

ඥଵ( ଵହ)ି (ଽ)మ ඥଵ(ଵ଼)ି (ଽଽ)మ

r =
ଶି଼ଶଵ

√ଵହି ଶସଵ√ଵ଼ିଽ଼ ଵ
=

ି ଼ଵ

√ଽଽ√ଵଽ
=

ି ଼ଵ

(ଷ.ଵସ )(ଷଶ.ଽ)

r = =
ି ଼ଵ

ଽ଼ ହ.ଶ
= - 0.813

�ƞ ܸޯ �ࡴ ࡼ�)�ێ ރ࣠ࠦ�ࡷ ࡓ �ƌࡷ ࢧܻ ᆿᆝޢଘଓƄ�ࠦߘޯ �፥ ጿ�ƅ ൎ࣐ ࡼ�Ƅࡩ ࠦ�ࡷ �Ƈݑޢެ ే ࠀޯ Ƅ��10�บ คᇴᆝ �ƥ�ƅ ൎ࣍

���፥ ጘଘଓƄ�࣠ ࠒ Ƅ�ેࡩެ ၮ��Ƈ ༟༎Ƅƥ�ƌݹࢠܻޢܻ ࢧܻ ଘଓƄ�፥ߘޯ ጘƌ �ƣܻࡷ ႁܻ Ƅ�፥ޯࡷ ጿࡴ� ࠩ༬ ܻค

ࡣ� ࡷ ၴ߄�ࡷݘܻ ƥƀۑ�ว ง༟༎Ƅ�Ɣ ୍ܻงƎƄ

78 36 98 25 75 82 90 62 65 39 ƌ ࢧܻ ଘଓƄߘޯ

84 51 91 60 68 62 86 58 53 47 Ƈ ༟༎Ƅݹࢠܻޢܻ

ࡠ இॅ Ɓ

� �ࠦ ง୍༟༎Ƅ�ž ܻ࣐ ᄣ�ݑܺ ໄކƌ ଐܻଌƄ�ൎᇩᇍ ၮ߄ݹܻ�ࡩ ࢧܻ �ƅކ ൎ࣐ Ƅ�Ƈࡩ ܻၴ Ǝƌ�ว งमए1�ƌ ࢧܻ ଘଓƄ�Ɔƌߘޯ �፥ܻࡷ ጿ�ࠦ ၴ Ǝƌ �፟ ጕƌଛଓ��

��ࠦၴ Ǝኆ ቱƄ�፥ ፕ ƥ25��ࠦၴ Ǝኆ ᒗᐽ�ࠦ ง୍Ǝ�ેၮƀ�ƥ��98�ࠦ ง୍༟༎Ƅ�፥ ፕ ƥ��10�Ɔƌ ଐܻଌ�࣐ࠦݹߥ ࢪ�Ƅࡩ ۑ�กƥߦ

��ࠦ ง୍༟༎Ƅ�ࣩ ࣐ ݟ�ކݘ ࠁޢ �Ƈ ༟༎Ƅ1��፥ݹࢠܻޢܻ ፕ ƥ�ࠦ ၴ Ǝƌ �፟ ጕƌଘଓ��47� �ࠦ ง୍Ǝ�ે ၮƄ�ƥ��10�ࠦ ၴ Ǝƌ �ે ၮଛଓ���

��፥ ፕ ƥ91(
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�ƞ Ƣၱ߁� �Ơ��ێ ౭ౄަܸࡴ ࢲ ��ฤ ค༜་Ɓࣇ� คƋƁࡠ� �Ƃࡴݕܸࡴ ࢽܸ ߾ ��

Ɖ ࢤܸ କଐƁߕެ

X

Ƅ ࢝ޟܸ ༜་Ɓݶܸ

Y

ࠣคƋ

X

ࠣคƋ

Y

� �ࠣ คƋx(–� �ࠣ คƋY(

D
d2

39 47 3 1 2 4

65 53 5 3 2 4

62 58 4 4 0 0

90 86 9 9 0 0

82 62 8 6 2 4

75 68 6 7 -1 1

25 60 1 5 -4 16

98 91 10 10 0 0

36 51 2 2 0 0

78 84 7 8 -1 1

- - - - ∑d =0 ∑d2 =30

rs =− 
∑ୢమ

୬(୬మିଵ)

rs =− 
(ଷ)

ଵ(ଵିଵ)

r = − 
ଵ଼

ଽଽ
= 1 – 0.1818 = 0.818
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ƍ Ɖ ࢽܸ ࡠ�Ɓࡦ ࢤ Ɓ�௧ࡦߣ ோƋ ೕܸೆ

1��Ƥ ƌƀ�Ƈރܻ ޢީރܻܻ ࡼ�Ƅࡩ �Ɣࡷ ୍ܻงƎൎᑉᐽ�ƣ ࢵ࣠ ే ࡣ�ހ ࡷ ݪ�ࡷݘܻ ࣀ ࠁ ƀۑ

X 77 54 27 52 14 35 90 25 56 60

Y 35 58 60 40 50 40 35 56 34 42

ࡣ�2 ࡷ ݪ�ࡷݘܻ ࣀ ࠁ ƀ�ۑ�ᐳ႖�ơ ൎၯ �ቿቷႅ ࣀ ଐଌƄ�ƅ Ƅ�Ƣࡩݓޢܻ ၮƥ�߄Ƅ�ƌݹܻ ໄ࣌ߦ ࣠ଐଌƄ�Ǝ ዙܻኸ Ƅ� ໄ୍ง�ࠦࡩܻޢ Ƅ�Ƈࡩޯ ޢީރܻܻ ۑƄࡩ

ࠦႅ ჴެޢ Ƅ�ྲࡩ ႞ߙƥ�Ɣ ୍ܻงƎൎᑉᐽ�ƣ ࢵ࣠ ే ހ

X 30 32 35 40 48 50 52 55 57 61

Y 1 0 2 5 2 4 6 5 7 8

)3: ࡼ�) ࠦ�ࡷ ރ࣠ ࡓ ࠦ�ࡷ ࡺݑܻޢ ࠅޯ ଘଓƄ�ࠦ ߄ࡷ உै Ƅ�ࠦ ᆿᆝޢ �፥ ጿ�ƅ ൎ࣐ ࡼ�Ƅࡩ ࠦ�ࡷ �Ƈݑޢެ ే ࠀޯ Ƅ12�ƥ�ܻ �บ࣍ࡩީܻ คᇴᆝ

���፥ ጘଘଓƄ�࣠ ࠒ Ƅ�ેࡩެ ၮ��፥ ጕƄޢ߄ଐଌƄࡣ� Ƅ�ƥ�፥ࡩݘࡺ ፎ ܻࡺ ࠅޯ ଘଓƄࡣ� Ƅ�፥ࡩݘࡺ ጿࡴ� ࠩ༬ ܻค

ว ง༟༎Ƅ�Ɣ ୍ܻงƎƄࡣ� ࡷ ၴ߄�ࡷݘܻ ƥƀێ

41 54 51 48 55 49 34 42 62 52 55 45
ࡣ� ዙኸ

፥ፎ ܻࡺ ࠅޯ Ƅ

47 60 47 50 59 52 40 47 65 55 62 52
ࡣ� ዙኸ

፥ጕƄࡷޢ߄
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�Őńŏư
ĻƋʆſ ńRegression][
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�ࠦ ൎၮ�ࠦߘ ƀ�Ơݹ ܻެ ࠧ�บ คᇴᆝ �ƄƍƄ�ܻ �ơߙޢࡺ Ɓ ࣀܻ ჴࡩƄ�যঠܻ�ݹ �Ɣކ�Əݑެ߄ࡷ ୍ܻงƎଘଓƄ�Ƈ ൎᇩᇍ ࣃ �ƣࡷ ܻ�ކߥ߄�Ƣހܾ ܻ�ߙޢࡺ ރྲ ႖Ƅ

�Ɔ࣠ࢪ�ߘ ყݹߥ�Ƨ ኅ ቱƄ�Ɣ ୍ܻงƎଘଓƄࡣ� ࡷ ࢇ�ࡷݘܻ ࣍ݹ ࡼ� ࠦ�ݑ �ଘଓ�Ƣƀ�Ƈۑ��ƥݹ�যঠކߥ߄Ƅ�मअࡩݘൎߘ Ƅే ࡼ�ଐଌƄݓޯ �Ɖࡷ ƥƏ� ໄހ

ᇍ ࣃ ࡣ�ࡷ ၰ �፥ ጿ�Ɔ߄ၮ ࣀܻ ଐଌƄࡼ� ࡼ�ࡷ ࡓ ึ��ଘଓ�Ɣ ୍ܻงƎଘଓƄࡼ� ࡓ ᚻۑ�ࡩ�ࡁ ƀ�ƥƀ�௪ ే �ࡷݓޯ ໄހ�Ɣ ୍ܻงƎଘଓƄᇩ�࣓ ჱީޯ Ƅ�Ƈࡩ ൎ

ߥ߄�मअۑ� Ƅ�ƥƀࡩޯ

�፥ጿ�ࠦႅ ޯެ ჴࣀ ଐଌƄ�ࠦߘൎࡩݘƄ�ƢƄ߄ႀ ޯࢵ Ƅࡣ� ࡁƀ�ેၮ�ࡷ Ƅ�ƥƀ�௪ ే �ࡷݓޯ ໄߘࠦ�ހൎࡩݘƄ�ࠦࢵ ƄƎƌ�যঠݹ�ƎƄ߄༨စ ଘଓƄ�፥ ጿ

�Ƈۑ� Ƅే ၰ߄�ࠧ߃ଐଌƄ�Ƥݓޯ ƀ�যওހߥ�मअߥ߄ Ƅ�ƥƀ�࣓ࡩޯ ჱީޯ Ƅ�፥ࡩ ጿ�Ɔ߄ၮ ࣀܻ ଐଌƄ

�যওࠦ�ࡩߥ งଛଓƄ�Ƈ ޢީރܻܻ Ƅ�Ɠࡩ ࣓�ރߦ ჱީޯ ࣊�Ƅƥࡩ ࣀޢ ხࡩƄ�࣯ ࣐ உै Ƅ�ƎƄ߄༨စ ଘଓƄ�ࠦ ࣍ݹߥ �߰ ࢠ࣠ޢ y��ᑑو   �ƥXࡩޯ ᐽƍƥ

ࡼ�ࡩݘ ࠦ�ࡷ �ޢެ ������Ƈ Ƅƌࡷߦ

169124561128X

1494112863103Y

�௪ ేޯݓଐଌƄ� ໄߘࠦ�ހൎࡩݘƄࢪ� ࡓ �Ƨݹݘ ኅ ቱƄ�Ǝ ࣃܻ ჴଘଓƄ�ᇯ ᇍ Y��ᇯو  Xࢸ ᇍ ࣃ Ƅ�፥ࡩ ጿ� ໄ୍� ��ۑ

�ᇬ ᇊ �ࢵ ���௧ێ ோ౭ౄެݐଉƁ�ໝ ແݽ�Ƌ ࣀܸ ჱჅକଐƁ�ᇬ ᇊ ࢵ ��X ، Y

��ᇯ ᇍ �ࢸ �ᇯۑ ᇍ ࣃ ࡼ�Ƅࡩ ߰�ࡷ ࢥ �ƥۑ��Ƈ ޢީރܻܻ ಛಗ�Ƨ߃Ƅ�Ƥࡩ Ǝ ࣃܻ ჴଘଓƄ�ᇯ ᇍ ࣃ Ƅ�ၒলࡩ Ƅ�ƣࡩݘ���ݹ࣠ Ƅ��� ໄࠦ�ހ )ൎxߘ

y�ᑑو ( ᐽƍƥ�Ǝ ࣃܻ ჴଘଓƄ�Ɣ �ރߥܻ ໄࢇ�ހ ߙ࣠ �ƣݹ Ƅࡼ� ࡓ ಼�যওߥ ࣀޯ ଐଌƄ࣊� உै �ᑑߙܻ ᐽኅ ቱƥ୍ܻ�ۑ�࣐ޢࠦ�ކߥ ࠀ ��ൎၮߘࠦ�
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��যও࣓�ހߥ ჱީޯ Ƅ�Ɠࡩ ࠦ�ࡷX)�ൎ��ଐଌƄߥހ�ቿቷܻࡩߥY)���যওހݓ �Ƨߘޢࡺ ଛଓƥۑ���x=4��ࠦ �ƣߘޢࡺ Y�ࠦߙܾ ߘ࣠ݘ ଐޯଌƄ

�Ɵߘޢࡺࠦ� ߥ�যওߙ࣠ ࣀޯ ଐଌƄ࣊� உै Ƅ�ેၮ�ቿቷࡺଐଌƄ�ࠦࢵޢ Ƅ༟༎Ƅ�ܻࠦߙ ࣀ ଐଌƄ�፥ ፕ �ƣ ࡓ࣠ ƥy�ࠦހߥ�ƆžƄߘޢࡺX�ࠦޯࢵ ߘ࣠ݘ ଐޯଌƄ

�ࠦ ࣌�Ɔࡩߥޢࡺ ܻެ ଐଌƄƥx=4�፥ ፕ12ܻ�ۑ� ୍ކߥ

� ໄࠦ�ހ Ƅ�ƣࡩݘൎߘ Ƅ�Ɠ ߦ Y�ࠦو  ƥXࡩެ ࠖހ �Ƈࠧ߃Ƅ�Ƥࡩޯ Ǝಒ౷ކ�ƄƍƄ�ࠢ Ƅ�ᑑރ ᐽƍ�ཏݹݘƥࠦ�ۑ� ࣐ޢ ࠀ �ࠦ ൎၮ�፥ߘ ፕ

��Ƈ ƄଐଌƄࡼ� ��Ƅేࡷ ࡁީ �Ƅƌ߄ၮN�যও࣊�ߘ ࢵ ࣠ �ƅޯࡷ ࣀܻ ࠁ �Ꭸ᎙�ࠢރƄƥ�Ɔ߄ၰ Ƅƥ�ƞ ƥ࣌ ݝ� ༨ဈ ��y�Ɔ࣌ ܻެ ଐଌƄ

�ࠦ �ᇯߘޢࡺ ᇍ xࠦၮ࣠ዙಣಝ�ેࡩ ၮࡣ� ࢧ ༨စ �ܻ คܾ ߥ�যওۑ�ߙ ࣀޯ ࣊�ࡷ ࠀ �ે ၮ�ܻ ୍݊�ކߥ �Ɣކߥ ރߥܻ

7.1ƣ ࢤݐ Ɓ�Ƅࡦ ଉƁ�ࠣݽݕܸ ࣊ݶߢ ��]Least Square Method[

 ໄࠦ�ހ Ƅ�ƣࡩݘൎߘ �ƣހܻ ࢵߦܻ �ܻ ރྲ ႖Ƅ�ሯሡሁx ،  وY��ᇯ ᇍ ࣃ Ƅ�፥ࡩ ጿ� ࠦ��ۑ ൎၮ�ƥƀ�ࠦߘ ࣐ޢ ࠀ �ƣ ࡓ࣠ �ƣކ Ƅࡼ� ࡓ ಼��

�Ɣۑ� ߥܻ ࡼ�Ƅࡩެ ࡺၮ࣠ࠦ�ࡷ വ഻റ�যওߥ ࣀޯ ࣊�ࡷ ࠀ ࢇ� ߙ࣠ޢ �ቿᇝᇍކ ࣃ ፟�ࡷ ፑƄ�ơ ƥ࣓࣯�ކ ࣐ உै Ƅ�࣓ ჱީޯ Ƅ�ቿᇝᇍࡩ ࣃ ࣐ޢࠦ�ۑ��ƥࡷ ࠀ �ే ၩ

،�Ʀ ࢧݓ Ƅ�Ƈࡩ ࣍ݹߥଐଌƄ�ࠦހݘܻ �፥ ፕ �যওߥ ࣀޯ ଐଌƄ࣊� உै Ƅ�ᑑ ᐽƍ�ƌ ༬ܻ ଗଓࡣ� ఱݘޯࡺ ఠ�དྷࡩƄ�Ɵ ࣐ Ƅ�Ʀࡩ ၰ߄ Ƅ، 

�ீ ࡣ� ༬ဈݘ �དྷࡩƄ�ቿቱƌ ଐଌƄ�Ƈݘܻ ൎࡷ �ƌߘ�যওࡷݘܻ ༬ܻ ƀ�፥ ጿ�ࠦ ࣐ݹߥ ࢝�ࠧ߃Ƅ�Ƥࡩ ࠑ ขƥƇ ୪�Ɩހݘܻ ࣠༬ࢢݓ� ƀ�ž ܻ࣐ ࠀ ଘଓƄ

ࡼ ࡓ ಼ �ܻ �Ǝ�ࡷ ࣃܻ ჴଘଓƄ�ᇯ ᇍ ࢸ �፥ጿ�Ƈ ޢީރܻܻ ࢇ�Ƅࡩ ߙ࣠ �Ƨݹ ኅ ቱƄ�যওߥ ࣀޯ ଐଌƄ࣊� ࠀ �ቿቱƌ 7.1�፥ጿ�ܻۑ�ƥࡷݘܻ ᐱᐢ᠊ܻ ૻࡼ� ࡓ ಼��

ƆƎ࣠ࢧ :Ƅࡩ

Y = a + bx

ݟ� ߥ�যওۑ�a ، bࠁޢ ࣀޯ ଐଌƄ࣊� உै Ƅ�ܻ ൞ޯ൙ࡷݘ

�� ໄޯ൞൙ݘଐଌƄ�যওߘ�ƅ ࣀܻ ࠁ �፥ ፕ �ቿᇝᇍ ࣃ ଐଌƄ�ƣ ƀݟ� ࠁޢ ƥa ، b ، �ࠦ ၮ࣠ዙಣಝࢇ� ߙ࣠ �ƣݹ ƀ�যওߥ ࣀޯ ଐଌƄ࣊� ॵॱ५ࡼ� ࡓ ಼�ཀྵདྷࠁ

�Ɣ ߥܻ ࠦ�ۑ� ،Ƅࡩެ ၮ�Ɔžࡩܻޢ ࡁߦܻ �Ƈ Ƅƍ �ࠦ ࣐ߘ �Ƈހ ൞ܻ൙ݘଐଌƄ�যওߘ�ƅ ࣀܻ ஊै ࡣ� ࣀݶܻ ଐଌƄ�Ʀ ၰ߄ ƀ�፥ ፕ �ቿቱܻࣀ ଐଌƄ�ƣ �ᑑߙܾ ᐽኅ ቱ

�Ɵ ࣐ ࡣ�ࠧ߃Ƅ�Ƥࡩ ࢥ Ƅ�ƣߙ ƀ�ଘଓƄ�मअߥ߄ ��ƅࠧ߃Ƅ�Ƅࡩޯ ࣀܻ ჴၰ ଘଓ�Ɵ ࣐ ࡼ�Ƅࡩ �ਔࡷ ࠅƄ�ƌ࣠ࡩݘ߄৲ ƥࡼ� ࡴ�ࡷ  ༟༎Ƅ�ેၮƥ

�Ƣ߄ႀ ࣀޯ ყࢵ �ƅ ॅळ࣐ ଐଌƄ࣊� உै Ƅ�ƣ Ƅݟ� ࠁޢ �ƥۑ��Ʀ ࢧݓ Ƅ�Ƈࡩ ࣍ݹߥଐଌƄ�ࠦހݘܻ �፥ ፕ �ƎƄ߄༨စ ଘଓƄ�Ƈ ൎᇩᇍ ࣃ ଐଌ

�࣓ ჱީޯ Ƅ�Ɠࡩ Ƅ ଛଓ، ଌƄࡼ� ዙኽ�ᑑ ᐽኅ ቱჱީޯ Ƅ�žࡩ ܻ࣐ ࠀ Ƅ�ƣ ࡓ࣠ ݟ�ކ ༨ဂޢ �ࠦ ኆߘ ቱƄࡼ� ࣊�ࡷ உै Ƅ�ᑑ ᐽƍ�ƣ ࡓ࣠ �ƣݹ ƀݪ� ࢵ ܻެ ଐ�࣓

Ƅ�ࡩߥޢࡺࠦ ໄހ�Ɵ ƥࡩߦƄ�࣠ ࠧ�मअߥ߄ Ƅ�žࡩޯ ܻ࣐ ࠀ ܻ�ހܾ ެࠧ �ƌ࣠ࢧ ၴ߄Ƅۑ�ଐଌƄƥߥ �Ɔే ࠧ߄Ƅ�ƥ�Ɔࡩߥޢࢢݓ ࣃܻ ଐଌƄಛܻಗ�Ɔ࣌ ܻެ ଐଌƄ�ࠦ ۑ�ࡺ

ߙ࣠ Ƅ�ࠦࡩ�དྷކ ߥޢࡺ ࣀޯ ଐଌƄ�Ɣ ࣐࣠ உै Ƅࡣ� ࢥ Ƅ�ેߙ ၮ�ơ ࢧ࣠ ஊै Ƅ�݊ ࣐ޢ ఱޯ ఝ�Ʀ ࢧݓ Ƅ�Ƈࡩ ଐଌƄ�ࠦހݘܻ ࣍ݹߥ ��ƢƄ߄ႀ ޯࢵ ࢇ�ƥހܻ

�ᇯ ᇍ ࢸ ��Ɣ ߥܻ �Ƅࡩެ ᇍ ،) �ۑ ࣃ ଐଌƄƥ�ƥ�Ɔࢸޢ߄ Ǝƥ�ࠦ ࣏ࡺ ࠦ�ެࡷ ࣐ݹߥ �Ɣހ ࣐࣠ உै Ƅࡣ� ࢥ Ƅ�ેߙ ၮࡣ� ࢧ ༨စ �ƣ Ƅ�፥ ፕ �ቿᇝ

�Ʀۑ ࢧݓ Ƅ�Ƈࡩ ߄ଐଌƄ�ƀހݘܻ ࠢ�ީࡷ ߄ࡷ ܻ�ݹߥ ࠧ߃�Ƅࡷ
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࣊� ࣀޢ ხࡩƄ�ƎƄ߄༨စ ଘଓƄ࣊� ࠀ �ቿቱƌ ଐଌ�ࠦݘ�Ꭸ፻ܻࡷݘܻ �ƅߘ�যওކߥ߄मअݹ ࣀܻ ჴၰ Ƅ�፥ ጿ�Ʀ ࢧݓ Ƅ�Ƈࡩ ଐଌƄ�ࠦހݘܻ ࣍ݹߥ ࢝� ࠑ ขƥ

)a ، bۑ�፥ ጒܻ ࣀ ஊै Ƅ�ܻ ࣐ࠩ ࢵ ƥࡼ� Ƅ�Ƈࡩߥ�যওݑ ༨စƄߙܻ Ƅ�Ƈ ୪�Ɩހݘܻ ࣠ዙಣಝ�ే ࢧݓ �Ɛކ ܻࢵ ƀ�ે ၮ��

࣐ޢ உै Ƅ�ቿቱƌ ��ଐଌƄݘܻ�፥ ፕ࣊� ࣀޢ ხࡩƄ�ƎƄ߄༨စ ൎᑉᐽ�ࠦ

Y = a + bx

���፥ ፕ�ቿቱƌ �ƣކߥ߄�मअࡷݘଐଌƄ�དྷ൞൙ݘܻ ߙܾ

b =
 ∑௫௬

∑௫మ
…..(1)

a = y̅  - b x̅                     …..(2)

��ƞ ܸޯ �ࡴ �Ƨ�)�ێ Ǝ ࣃܻ ჴଘଓƄ�ᇯ ᇍ ࣃ Ƅ�፥ࡩ ጿ�ࣩ ࣐ ଐଌƄ�ơݘ ଐଌƄ�ܻ፟ ፑƄ�ƆƎ ࢸܻ ଗଓܻ �ހ ༨စ߄��ƎƄۑ ଘଓƄ�ቿቱƌ ၴ߄�ࡷݘܻ ƥƀ��

Y�ે ၮX

ࡠ� இॅ Ɓ

�ƞ Ƣ߁ ॅ Ɓ7.1ƣ ࢤݐ Ɓ�Ƅࡦ ଉƁ�ࠣݽݕܸ ࣊ݶߢ �። ጼ�Ƅ ࢽݽܸܸ இॅ Ɓ�Ƅ Ɓࣝ ࣍ ߽ �၏য ۑ�ݶࣝ

i xi yi X − X̅ Y −Y¯ 
(x−X¯)(y−Y¯)

ݕݔ

(x−X¯)2

2ݔ

1 8 3 1.6 −4 −6.4 2.56

2 2 10 −4.4 3 −13.2 19.36

3 11 3 4.6 −4 −18.4 21.16

4 6 6 −0.4 −1 0.4 0.16

5 5 8 −1.4 1 −1.4 1.96

6 4 12 −2.4 5 −12 5.76

7 12 1 5.6 −6 −33.6 31.36

8 9 4 2.6 − 3 −7.8 6.76

9 6 9 −0.4 2 −0.8 0.16

10 1 14 −5.4 7 −37.8 29.16

∑ 64 70 - - −131 118.4

x̅ = ∑x / n = 64/10 = 6.4
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y̅  = ∑y /n = 70 /10 = 7

b =
�σ௫௬

σ௫మ
…..(3)

b =
ିଵଷଵ��

ଵଵ଼Ǥସ
= - 1.1

a = y̅  - b x̅                 …..(4)

a = 7 – (- 1.1)(6.4)

a = 7 + 7 = 14.

���ƋƁ߁༥ဂ କଐƁࣇ� ߽ �ቼቮƉ ࡴݕܸ

y = a + bx

y = 14 – 1.1 x

�ƎƄ߄༨စ ଘଓƄ࣊� உै Ƅ�ቿቱƌ ࡣ�ଐଌݘܻ ࢥ ࢇ�Ƅߙ ߙ࣠ޢ �ၒলކ �፥ݹ࣠ ጕܻ ޢީ Ƅ�ᇯࡩ ᇍ ࣃ ƄƥY��ેࡩ ၮX

�ᇬ ᇊ �ࢵ ࣇ���ێ ࢽޟ ძࡦƁ�ƋƁ߁༥ဂ କଐƁࣇ� ߽ �ቼቮƉܸࡴݕ��
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࣊� ࠀ �ቿቱƌ �፥ࡷݘܻ ጿစ ଘଓƄ�ࠦ ࣩ�ހࡩܻݘൎߘ ࣐ ࣊�Ƅࡩ�དྷކݘ ࣀޢ ხࡩƄ�ƎƄ߄༨:

Yi = a + bxi + ei

�Ơ Ž߾ޟݜ�

a  وb  �บ กܻ  �މ

Xࡣ� ߥ ࣀޯ ଐଌƄ�ే  �ଐଌƄݓޯ

Y�݊ ހܻ Ƅ�ేࡩޯ  �ଐଌƄݓޯ

ie�� �ܾ ࣐ உै Ƅ߄�ၰ ���፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ  ଐଌƄݓޯ

ࡣ� ƥa�ࠦ ࡺ �Ƈ��ߘޢ Ƅƌ ࢧܻ Ƅ�Ǝ࣠༨ீࡩ ࡼ� �Ɩࡷ ࣐࣠ எैଐଌƄ�žߥ Ƅy�ƣ ࡓ࣠ ܻ�ކ )x=0ݑެ߄ࡷ

ࡣ� ƥb�፥ ጿ�Ɔƌ ༝༎Ƅ�Ƨݹܻ ƀ���যওߥ ࣀޯ ଐଌƄ࣊� உै Ƅࡣ� ၰ߄�Ɔۑ��  xاذا زادت   yࡷޢ Ƅƥ�Ɔ߄ၰ ƥ�ƎƄߥ߄ೃ

�དྷߘޢࡺ�ƅ ࣀܻ ࠁ ࡼ� ࡓ ಼ ƥb   و a  ��� ໄ࣠ރ ݪ�Ƅࡩߥރܻ ࣀ ࠁ

ܾ =
ே∑ି∑∑

ே∑మି(∑)మ
….. (3)

a = y̅ - b ҧݔ ….. (4)

�དྷߘޢࡺ�मअކߥ߄�ƣ �፥ߙܻ ጒܻ ࣀ ஊै Ƅ�ܻࠩ ࣐ ࢵ ƥࡼ� Ƅ�Ƈࡩߥ�যওݑ ༨စƄߙܻ Ƅ�ƢƄ߄ႀ ޯࢵ Ƅ�Ꭸ᎙�ƄƍƄƥa & b�ơ ൎၯ ࡼ� ࡷ

��� ໄޯ ࡩܻޢ Ƅ�ࡩޯ ໄޯ ƌࡩ ଐଌƄݘܻ

ܾ=
∑௫௬

∑௫మ
……(5)

a = y̅ - b ҧݔ …….(6)

��Ơ Ž߾ޟݜ�

X-X̅=ݔ

Y-Y̅=ݕ
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�ƞ ܸޯ 7.2ࡴ )(�Ƥ ƌƀ�Ƈރܻ ޢީރܻܻ ࡼ�Ƅࡩ ༨စ߄�ƎƄ ،ࡷ ଘଓƄ�ቿቱƌ Y�ેߘ߄��Ǝࡷݘܻ ၮX   وX  �ે ၮY

3633242731292535X

3029202421262723Y

�ࡠ� இॅ Ɓ

��ƞ Ƣၱ߁� ༥ဂ߁�ƋƁێ କଐƁ�ཬཏࡦƉ �फंࡴݕܸ ߁ ��ރߢ

X Y X2 Y2 XY

35 23 1225 529 805

25 27 625 729 675

29 26 841 676 754

31 21 961 441 651

27 24 729 576 648

24 20 576 400 480

33 29 1089 841 957

36 30 1296 900 1080

∑X = 240 ∑Y= 200
∑ X2 =

7342

∑ Y2 =

5092

∑XY=

6050

ܾ=
ܰ∑ܻܺ− ∑ܺ∑ܻ

ܰ∑ܺଶ − (∑ܺ)ଶ

x̅ = ∑X /n = 240/8 = 30

Y̅= ∑Y / n = 200/8 = 25

b=
(଼ହ)ି(ଶସ୶ଶ)

(଼ଷସଶ)ି(ଶସ)మ
=

ସ଼ସି ସ଼

ହ଼ଷିହ
=

ସ

ଵଵଷ
= 0.352

a = y̅ - b ҧݔ
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a = 25 – (0.352)(30)

a = 25 – 10.56

a = 14.44

Y = a + bX

Y = 14.44 + 0.352 X

ܾ=
ܰ∑ܻܺ− ∑ܺ∑ܻ

ܰ∑ܻଶ − (∑ܻ)ଶ

x̅ = ∑X /n = 240/8 = 30

Y̅= ∑Y / n = 200/8 = 25

b=
(଼ହ)ି(ଶସ୶ଶ)

(଼ହଽଶ)ି(ଶ)మ
=

ସ଼ସି ସ଼

ସଷିସ
=

ସ

ଷ
= 0.543

a = X̅ - b ҧݕ

a = X̅ – (0.543)(25) 

a = 30 – 13.575

a = 16.425

X= a + bY

X= 16.425+ 0.543 Y

��ơ �ࡷܻ �Ƅ�፥ۑ ጿ�ƅ ൎ࣍ �Ɔྲ Ⴁݑ�Ƈ ܻၴ Ǝƌ�ơ ࠁ࣠ �Ƥ ƌƀ�Ƈރܻ ޢީރܻܻ ࡼ�Ƅࡩ ��ࡷ���ळࡩݘƄ�ࠦ ᆿᆝޢ �ơ ƥଘଓƄ�Ʀ ࣠ ࣀޯ ଐଌ�Ƣॅ

ࡼ� ࠦ�ࡷ ၴ Ǝኆ ቱƄ��ž ࢧܻ ࠁ ଘଓƄƥ�ƌ ࢧܻ ଘଓƄ�፥ߘޯ ጾܻ ࣀ �፥ࡷ ጿ�ࠦ ၴ߄���ƎƄƌଘଓƄ50ݹ ƥƀ��

I.�ƎƄ߄༨စ ଘଓƄ�དྷࡩƌ Y�ેࡷݘܻ ၮX   وX  �ે ၮY

II.�ž ࢧܻ ࠁ ଘଓƄ�Ƈ ܻၴ Ǝƌƥ�ƌ ࢧܻ ଘଓƄ�Ƈߘޯ ܻၴ Ǝƌ� ໄހ�Ɣ ୍ܻงƎଘଓƄࡣ� ࡷ ࡷݘܻ

III.� �ƌ ࢧܻ ଘଓƄ�፥ߘޯ ጿ�ࠦ ၴ Ǝኆ ቱƄ�บ คᇴᆝ �ƄƍƄ�ž ࢧܻ ࠁ ଘଓƄ�፥ ጿ�ࠦ ߘ࣠ݘ ଐޯଌƄ�ࠦ ၴ Ǝኆ ቱƄ30
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IV.

32 34 38 29 36 31 32 35 28 25
�Ƈ ܻၴ Ǝƌ

ƌ ࢧܻ ଘଓƄߘޯ

39 33 30 31 32 36 41 49 46 43
�Ƈ ܻၴ Ǝƌ

ž ࢧܻ ࠁ ଘଓƄ

ࡠ� இॅ Ɓ

���ƋƁ߁༥ဂ କଐƁ�ܸ Ɖࡦެ ࡴݕܸ

Y = a + bx

X = a + by

ܾ=
ݕݔ∑

ଶݔ∑

 a = y̅ - b ҧݔ

��ƞ Ƣၱ߁� ࢤ�Żܸێ ߾ କଐƁƢ�Ɖ ࢤܸ କଐƁ�።ߕެ ጻܸ ࢽ �።ࡴ ጼ�Ƃ ോെ࣍ Ɓ�Ƅࡦ ܸၱ Ƌኃ ቮ�ƋƁ߁༥ဂ କଐƁ�ཬཏࡦƉ �फंࡴݕܸ ߁ ��ރߢ

X Y
(X-X̅)

ݔ

(Y-Y̅)

ݕ
ଶݔ ଶݕ ݕݔ

25 43 -7 5 49 25 -35

28 46 -4 8 16 64 -32

35 49 3 11 9 121 33

32 41 0 3 0 9 0

31 36 -1 -2 1 4 2

36 32 4 -6 16 36 -24

29 31 -3 -7 9 49 21

38 30 6 -8 36 64 -48

34 33 2 -5 4 25 -10

32 39 0 1 0 1 0

∑X =

320

∑Y

=380
0 0 ଶݔ∑

= 140
ଶ=398ݕ∑ =ݕݔ∑ -93
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X̅ = ∑X / n = 320/10 = 32

Y̅ = ∑Y / n = 380/10 = 38

ܾ=
ݕݔ∑

ଶݔ∑

ܾ=
ିଽଷ

ଵସ
= -0.664

 a = y̅ - b ҧݔ

a = 38 – (-0.664)(32)

a = 38 + 21.248 = 59.248

Y = a + bX

Y = 59.248 - 0.664 X

X = a + by

ܾ=
ݕݔ∑

ଶݕ∑

ܾ=
ିଽଷ∑

ଷଽ଼
= - 0.234

 a = X̅ - ܾݕҧ

a = 32 – (- 0.234)(38)

a = 32 + 8.892 = 40.892

X = a + bY

X = 40.892 – 0.234 Y

r =
∑௫୷

ඥ∑௫మ ∑௬మ
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r =
ିଽଷ

ඥ(ଵସ)(ଷଽ଼ )
=

ିଽଷ

√ହହଶ
=

ିଽଷ

ଶଷ.ହ
= - 0.394

Y = 59.248 - 0.664 X

Y = 59.248 - 0.664 (30)

Y = 59.248 – 19.92 = 39

���ơ �ࡷܻ �ƣ���ۑ ൎၮଘଓƄƥ�ࠦ ၮኆݹܻ ቱƄ�Ƈ ࡣ�ރߦߥܻ �ࠦ ࡩܻޢ Ƅ�Ƈࡩޯ ޢީރܻܻ X��Ƈ���Ƅࡩ ޢީݘܻ ଐଌƄࡴ� ᄽ ƥ��Y�በሼྲ Ⴁࡩ��

��ƎƄ߄༨စ ଘଓƄ�ቿቱƌ ၴ߄�ࡷݘܻ ƥƀۑ���मं ࢧܻ Ƅƥ�Ƈࡩݘ ܻީ ࣍ ଐଌƄY�ેၮX�บ คᇴᆝ �ƄƍƄ�Ƈ ޢީݘܻ ଐଌƄࡴ� ᄽ �Ǝߘ߄�Ꭸ

�ƣ ൎၮଘଓƄƥ�ܻࠦݹၮኆ ቱƄ�Ƈ 20�ƣރߦߥܻ ൎၮଘଓƄƥ�ܻࠦݹၮኆ ቱƄ�Ƈ �ރߦߥܻ ໄހ�ƣ ࢵ࣠ ే �Ɣހ ୍ܻงƎଘଓƄࡣ� ࡷ �ᑑࡷݘܻ ᐽቦሼƥۑ�

�Ƈۑو ޢީݘܻ ଐଌƄࡴ� ᄽ

X

($)
11005003009001200600500900

Y

($)
250001300080002000025000120001000015000

��ƞ Ƣၱ߁ ��ࡠ� இॅ Ɓ� Ƅ��ێ ޟަݕܸ ଉƁࡱ� ᄺ �ƋƁ߁༥ဂ Ɓ�ቼቮƉ �फंࡴݕܸ ߁ Y�Ơ��ރߢ ോെၫକଐƁƢ�ࠣ ၫኃݶܸ ቮƁ�Ƅ ૄ��ހߣߢܸ સၫ��

)X(

X

$ (100)

Y

$ (1000)

(X-X̅)

ݔ

(Y-Y̅)

ݕ
ଶݔ ଶݕ ݕݔ

11 25 3.5 9 12.25 81 31.5

5 13 -2.5 -3 6.25 9 7.5

3 8 -4.5 -8 20.25 64 36

9 20 1.5 4 2.25 16 6

12 25 4.5 9 20.25 81 40.5

6 12 -1.5 -4 2.25 16 6

5 10 -2.5 -6 6.25 36 15

9 15 1.5 -1 2.25 1 -1.5

∑X = 60 ∑Y =128 0 0 ଶݔ∑ =72 ଶ=304ݕ∑
14=ݕݔ∑

1



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ
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X̅ = ∑X / n = 60/8 = 7.5

Y̅ = ∑Y / n = 128/8 = 16

ܾ=
ݕݔ∑

ଶݔ∑

ܾ=
ଵସଵ

ଶ
= 1.958

 a = y̅ - b ҧݔ

a = 16 – (1.958)(7.5)

a = 16 – 14.685 = 1.315

Y = a + bX

Y = 1.315 + 1.958 X

�Ơ ോെၫକଐƁƢ�ࠣ ၫኃݶܸ ቮƁ�Ƅ �ทހߣߢܸ กᇱᆚ �ƁƊƁX = 20

Y = 1.315 + 1.958 X

Y = 1.315 + 1.958(20)

Y = 40.475 = $ 40475

�Ơ ࢲࣝ ౭ౄݽ�Ƒ ܸคƋକଐƁࡠ� ࡴ ࡴݕܸ

r =
∑௫୷

ඥ∑௫మ ∑௬మ

r =
ଵସଵ

ඥ(ଶ)(ଷସ)
=

ଵସଵ

√ଶଵ଼଼଼
=

ଵସଵ

ଵସ.
= 0.959

7.2� ৯߁ၾ ࡠ�Ɓࡦެ ࡴ ��ࡴݕܸCoefficient of Determination ][
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ࠦ ఱީ ఝࡼ� ރܾࠢ�ݑ�ƆƎܻީݑ �ਔހ ႁ߄৲ ࡣ�Ƅࡩޯ ࡷ �ƞࡷݘܻ ᇣᇍ્��ۑ��ቻቱ�୷୪मअƥހ�୷୪༟༎ܻݹݘ Ƅ�௪ࡩ ܻީޯ ࡼ�Ƅࡩ ྲ��ࡷ ႞ߦଐଌƄ�௪ ܻީޯ Ƅࡩ

2rۑ�ƎƄ߄༨စ ଘଓƄ࣊� உै ࢇ� ߙ࣠ޢ ࠅƄ�Ɔƌ࣠ࡩޯ �ਔ ႁ߄৲ ࡣ�Ƅࡩޯ ࡷ ࢪ�ࡷݘܻ ყݹߥƥ

fitGoodness of

2
ie∑+2Y̅) -(Ŷ ∑=2Y̅)-i(Y∑

��������ྯ ႛߣଉƁ�౭ౄၦ�௧ ோܸަެ ྯ���� +Ɓࡦ ႛߣଉƁ�௧ ோܸަެ Ɓᇠᇊࡦ Ɓ�௧ࡦ ோܸަެ Ɓࡦ

[Total variation] = [ Explained Variation] + [Unexplained Variation]

SST = SSR + SSE

∑(Yi - Y̅)2 = ∑(Ŷi - Y̅)2 + ∑ ei
2

∑(ଢ଼୧ି ത)మ

∑(ଢ଼୧ି ത)మ
=

∑(Ŷ୧ି ଢ଼ጟ)మ

∑(ଢ଼୧ି ଢ଼ጟ)మ
+

∑ ୧ୣమ

∑(ଢ଼୧ି ଢ଼ጟ)మ

1 = R2 +
∑ ୧ୣమ

∑୷మ

R2 = 1 -
∑ ୧ୣమ

∑୷మ

���ƞ ܸޯ Ƈ)7.5ࡴ ࡼ�กރܻܻ ࡴ��ࡷ Ǝ�ơߘ �ଐଌƄܻ �ƣ���ۑ ൎၮଘଓƄƥ�ܻࠦݹၮኆ ቱƄ�Ƈ ���ơރߦߥܻ ࠁ࣠ ��Xࡴ� ᄽ ƥ��

���Ƈ ޢީݘܻ ଐଌƄYۑ�ਔ৲߄ႁ ࡣ�Ƅࡩޯ ࡷ ၴ߄�ࡷݘܻ ƥƀ�

ࡠ இॅ Ɓ:��ƞ Ƣၱ߁� �Ơ���ێ ോെၫକଐƁƢ�ܸࠣݶၫኃ ቮƁ�Ƅ ��Ƅހߣߢܸ ޟަހܸܸ �Ƥࡦ ၾ߁ ࡠ�Ɓࡦެ ࡴ �फंࡴݕܸ ߁ ࡱ�X��ރߢ ᄺ Ƣ��

Ƅ ޟަݕܸ ଉƁ

)(Y

X

$ (100)

Y

$(10

00)

(X-X̅) 

ݔ

(Y-

Y̅) 

ݕ

ଶݔ ଶݕ ݕݔ Ŷ 
E

Y- Ŷ 
e2

11 25 3.5 9 12.25 81 31.5
22.85

3
2.147

4.60

9
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5 13 -2.5 -3 6.25 9 7.5
11.10

5
1.895

3.59

1

3 8 -4.5 -8 20.25 64 36 7.189 0.811
0.65

7

9 20 1.5 4 2.25 16 6
18.93

7
1.063

1.12

9

12 25 4.5 9 20.25 81 40.5
24.81

1
0.189

0.03

5

6 12 -1.5 -4 2.25 16 6
13.06

3

-

1.063

1.12

9

5 10 -2.5 -6 6.25 36 15
11.10

5

-

1.105

1.22

1

9 15 1.5 -1 2.25 1 -1.5
18.93

7

-

3.937

15.4

9

∑X = 60

∑Y

=12

8

0 0
ଶݔ∑

=72

ଶݕ∑

=30

4

ݕݔ∑

=141
128

27.8

61

 Ŷ = 1.315 + 1.958 X 

Ŷ = 1.315 + 1.958(11) = 1.315 + 21.538 = 22.853 

Ŷ = 1.315 + 1.958(5) = 1.315 + 9.79 = 11.105 

Ŷ = 1.315 + 1.958 (3) = 1.315 + 5.874 = 7.189 

Ŷ = 1.315 + 1.958 (9) = 1.315 + 17.622= 18.937 

Ŷ = 1.315 + 1.958 (12) = 1.315 + 23.496 = 24.811 

Ŷ = 1.315 + 1.958 (6) = 1.315 + 11.748 = 13.063 

R2 = 1 -
∑ ୧ୣమ

∑୷మ
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R2 = 1 -
ଶ.଼ଵ

ଷସ
= 1 – 0.0916 = 0.908

R2 =
∑(Ŷ୧ି ଢ଼ጟ)మ

∑(ଢ଼୧ି ଢ଼ጟ)మ
=

ா௫ௗ ௧

்௧௧
=

ௌௌோ

ௌௌ்

ࢽݽܸ݇ ࡠ�Ɓࡦ ࢤ Ɓ�௧ࡦߣ ோƋ ೕܸೆ

1.�Ƥ ƌƀ�Ƈރܻ ޢީރܻܻ ࡼ�Ƅࡩ ༨စ߄�ƎƄࡷ ଘଓƄ�ቿቱƌ ၴ߄�ࡷݘܻ ƥƀ، �ࠦ ࡺ ƥY�ƣߘ߄�Ǝߘޢ ࡓ࣠ ܻ�ކ X=75ݑެ߄ࡷ

X60636669727881909699

Y85878480827978737072

2.ƎƄ߄༨စ ଘଓƄ�ቿቱƌ ၴ߄�ࡷݘܻ ƥƀY�ે ၮX  ،   وX ��ે ၮY�፥ ጿݪ� ࣐ࡩܻ Ƅ�Ƈࡩ ܻၴ Ǝƌ� ໄ୍ง�དྷࡩƄ

��ƌ ࢧܻ ଘଓƄ�Ɵߘޯ ࣀܻ Y�žࡷ ࢧܻ ࠁ ଘଓƄ�Ɵ ࣀܻ �፥ࡷ ጿݪ� ࣐ࡩܻ Ƅ�Ƈࡩ ܻၴ Ǝƌƥ��X�Ƥ ƌƀ�Ƈރܻ ޢީރܻܻ ࡼ�Ƅࡩ ƥߘ߄�Ǝ ،ࡷ

�ࠦ Y�ƣߘޢࡺ ࡓ࣠ ܻ�ކ X=75ݑެ߄ࡷ

X25283532313629383432

Y43464941363232303339

3.�Ƈ ܻၴ Ǝƌࢪ� ࡓ �Ƥކݘ ƌƀ�Ƈރܻ ޢީރܻܻ Ƅ10�žࡩ ࢧܻ ࠁ ଘଓƄ�፥ ጿ�ƅ ൎ࣍X�Ƈ ༟༎Ƅ�ƥYݹࢠܻޢܻ

I.�Ɣ ୍ܻงƎଘଓƄࡣ� ࡷ ݪ�ࡷݘܻ ࣀ ࠁ ƀ

II.�ે ၮࡣ� ࢧ ࠁ �Ƨ ኅ ቱƄݪ� ࣐ࡩܻ ᑃᐽ�Ƈ ༟༎Ƅ�፥ݹࢠܻޢܻ ጿ�Ƈ ܻၴ Ǝኆ ቱƄ�Ǝ62ߘ߄�ž ࢧܻ ࠁ ଘଓƄ�፥ ጿ�ࠦ ၴ Ǝƌ

X56555858575660646957

Y68676770656870666866

4.�ƎƄ߄༨စ ଘଓ�Ʀ ࢧݓ Ƅ�Ƈࡩ ଐଌƄ�ቿቱƌހݘܻ ݪ�ࡷݘܻ ࣀ ࠁ ƀY�ે ၮX�ਔ ႁ߄৲ ࡣ�Ƅࡩޯ ࡷ �Ꭸ2R�Ƈߘ߄�Ǝࡷݘܻ ޢީރܻܻ ࡼ�Ƅࡩ ࡷ

��Ƥ ƌƀރܻ

X89867465646366677279

Y92918475737271757884
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ࡺࡩܻޢࠦ� ࠁޯ ଘଓƄ�Ƈ Ə࣠ݹݘܻ ݪ�Ƅࡩޯ �ளކݘ ݘƥۑ�፥ ገܻ ࢧ ࠁ ଘଓƄ�ơ ଘଓ߄ ޯࢵ ଘଓƄ�፥ ጿ� ܻࡺ ᐱᚑ�ƄƎƥƌހݘ�Ƈ Ə࣠ݹݘܻ ࢛�Ƅࡩޯ

ࢧ�ቿቷۑ� ࠦ�ޯࡷ Ƅ࣠ ࣃ �Ƈݑ Ƅే ೃ��༇ݓޯ ଘଓƄ࢛� ࢧƄƥ�ቿቷࡩݘީ ߦ ࠦ�ެࡷ Ƅ࣠ ࣃ �Ƈݑ Ƅే ೃ�ࠦݓޯ ࡺࡩܻޢ ࠁޯ ଘଓƄ

ࡠ ࢤ ߣ ީଉƁ�። ጅƁࣝ ࣀ ଉƁƧݐƁ�౭ౄެࡦݕ ኅ ቱƄ�ࠦ Ƅ�Ɨࡩݘޢެ Ƅߙ�ƣ ᇴᆝ �Ƅƍƀࡣ� ࢧ ߦ ࠢ�ެࡷ ƀ�፥ރ ገƄ࣠ ࣃ �ేݑ ࡼ�ࡷݓޯ �ơݑ ��ރߥ࣠�ቻᇝᇍ ఴ ఓ

�Ɣۑ� ߥܻ ࡼ�Ƅࡩެ ܻ�ߘހᑃᐽ�ൎܻݘ߄�ࡷ ᐱᐢެޢ ၮ�Ƨ߄�Ƅƌࡷ ࣠༨ �ే ଐଌƄݓޯ

ྲ Ⴐ ஊै Ƅ�ଘଓ�ơ ࡣ�ଐଌƄܻ ࢵხޢ �ેၮ،  ƣ ేݹߙܾ ࡓޯ ၮ�ેၮ�ơ߄Ƅ�ƌࡩީ ਔ �དྷࡩƄ�ࠦƄ࣠ ࣃ Ƅ�Ƈࡩݘ Ƅే ଐଌƄ�፥ݓޯ ጿ�Ɔƌ࣠ࠅ ࣠ଐଌƄ�ܻ

�ơ ࣍ߦܻ ƀ�ࠦ �Ƨމൎމ ࣠༨ဈ �དྷࡩƄ�Ƈ ൎܻࡩݘݶƄ�Ʀ ኆ ቱ�Ǝ࣠ࡁኅ ቱƄ�ơ ࣍ߦܻ ଘଓƄ�ƌ߄ၮ�ે ၮƥ�ž ଐܻଌƄࡼ� ݪ�ࡷ ࡓݘ ၰ߄�ࡷޢࡺ�ࡷ Ƅƥ

�ƌ߄ၮ�ેၮ�ơ ਔ ৲�ơ ƥଘଓƄ�፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ၮ࣠ዙಣಝ�ƣࠦ�ߘଐଌƄ�যওݓޯ ଘଓ�ᑑ ᐽƍƥ�ቿቷࢧ ߦ Ƅ࣠ࠦ�ެࡷ ࣃ �Ƈݑ Ƅే �፥ࡷݓޯ ፕ

ၰ߄�ࡷޢ Ƅƥ�፥ ጿ�Ɔƌ࣠ࠅ ࣠ଐଌƄ�ܻ ేݹ ࡓޯ Ƅ�ࠦࡩީ ၮ࣠ࡺ വ഻റƄ�ƣ ࡓ࣠ �ƣކ Ƅࡼ� ࡓ ಼ ƥ�Ɔƌƥ߄ ༨ீ �ž ଐܻଌƄࡼ� ݪ�ࡷ ࡓݘ  ،1 ،0ࡺ�ࡷ

2 ،…….، n ] [ ݟ� n�ેࠁޢ ၮ�ơ ਔ ৲�Ƨ ኅ ቱƄ�፥ ጕܻ Ƅ�፥ࡩ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ࠦ�ߘଐଌƄ�যওݓޯ ၮ࣠ዙಣಝ�ƣ ƀƥۑ��Ƅే ࡁީ �Ƅƌ߄ၮ

�ࠦ ᐱᐢެޢ ଐଌƄ�ࠦ ၮ࣠ࡺ വ഻റƄ�፥ ፕ �ơ ࣍ߦܻ ƀ�ࠦ �Ƨމൎމ ࣠༨ဈ �དྷࡩƄ�Ƈ ൎܻࡩݘݶƄ�Ʀ ኆ ቱ�Ǝ࣠ࡁኅ ቱƄ�ơ ࣍ߦܻ ଘଓƄ�ƌ߄ၮ0  ،  1  ،  

2  ، 3] [   

�ơ �ࡷܻ ࡣ��ۑ ࢧ ߦ ଐެଌƄ�፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ൞ᒑᐽ�፥ݓޯ ፑܻ ࡺ ࠁޯ ଘଓƄ�݊ Ə࣠ݹ Ƅ�ƣࡩޯ �ơߘރܻ࣠ ƥ߄ எै Ƅ� ໄ୍�����X�ơ ਔ ৲�Ƨ ኅ ቱƄ

ࢇۑ� ޢީ ࣐ Ƅ�Ɔƌࡩޯ �ేܻࡷ ࢥ ༨ဈ �ƣ ƥƌ�ƅ ࢵ࣠ ஊܻै Ƅ�ޯ ༧ீ �ƣ ॅळၯ ਔ৲�௪ ኅ ቱƄ�ƅ ൎ࣐ ၮ�ે߄Ƅ�ƌࡩ ၮ

x012345

F(x)0.010.10.30.4?0.09

I.ၴ߄� ƥƀf(4)

II.ၴ߄� ƥƀP( x ≤ 3)            ، P(x ˂ 3)

III.ၴ߄� ƥƀP( x ≥ 4)

ࡠ� இॅ Ɓ

ࡣ� ࢧ ߦ �ేެࡷ ଐଌƄ�ƣݓޯ ƀ� ܻೃ، �Ɩ ࣠ዙಣಝƥࢧߦ� Ƅ�Ƨࡩ ƥ ఱܻ ఓ�ƥƀ�ࡁ ƀ�যওࡩߥƄ�Ƥࡼ�ࠧ߃ �ᇯߘޢࡺࠦ�ࡷ ᆝ �ơ ܻࡺ ࠁޯ Ƅ�ƣ ߙܾ

߰�ۑ� ࠒޢ ࢧ ၰ߄�Ƅࡩ Ƅ࣠ Ƅ�Ƨࡩ ƥ ఱܻ ఓ�Ƈ ଘଓܻ ࡺ ࠁޯ ଘଓƄ

 f(4) = ?

f(0) + f(1) + f(2) + …….+ f(5) = 1

0.01 + 0.1 + 0.3 + 0.4 + f(4) + 0.09 =1

f(4) = 1.0 – 0.9

f(4) = 0.1
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 P(x ≤ 3) = P(x= 0) + P(x = 1 ) + P(x = 2 ) + P(x = 3)

= f(0) + f(1) + f(2) + f(3)

= 0.01 + 0.1 + 0.3 + 0.4

= 0.81

 P(x ˂ 3)

P(x ˂ 3) = P(x = 0 ) + P(x = 1) + P(x = 2)

= 0.01 + 0.1 + 0.3

= 0.41

 P(x ≥ 4) = P(x = 4 ) + P (x = 5)

= 0.1 + 0.09 = 0.19

ࡠ ࢤ ެଉƁ�። ጅƁࣝ ࣀ ଉƁጿ�ࠦݐƁ�౭ౄެࡦݕ ࠦ�ߘޢࡺ ƀ�Ɠݹ ݹߦ�ƣ ᇴᆝ �ƄƍƄࡣ� ࢧ ࠢ�ޯࡷ ƀ�፥ރ ገƄ࣠ ࣃ �ేݑ ࡼ�ࡷݓޯ �ơݑ ��ރߥ࣠�ơ ༬ܻீ �፥

ࢢߦ �Ƨ ƥ ఱܻ ఓ�ࠦ ࠦ�ࡷݘޢެ �ేߘޢࡺ ၯ߃�ଐଌƄݓޯ �ƣݹܾ ƀ�ơ ܻࡺ ࠁޯ Ƅ�ƣ ƀ�ƥ�ࠦ ஊैߥޢߥޢ Ƅ�ƌƄ߄ၮᑉᐽ�Ƈ ଘଓܻ ༬ீ �፥ ጿ�ƥƀ�ܻ ƥࠧ߃�Ƅۑࡷ

�ేߘހᑃᐽ�ቿቷܻݘ߄�ۑ� ၩ�ࠦ ၮ࣠ዙಣಝ�፥ ፕ �ࠢ ࠦ�ߘޢࡺ ၮ࣠ዙಣಝ�ƣ Ƅ�ཏݹݘ

�ƣ ஊैߥޢߥޢࠦ�ߙܾ Ƅ�ƌƄ߄ၮଘଓƄࡼ� �Ƈࡷ ଘଓܻ ༬ீ �ƥƄ�ơ ༬ܻீ ࡼ� ࡣ��፥ፕݑ�ƆƎܻީݑ ࢧ ଐޯଌƄ�፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ଐଌƄ�ࠦၮ࣠ዙಣಝ�ƣݓޯ ƀ� ܻೃ

ࡣ� ࢧ ଐޯଌƄ�፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ �Ơࠧ߃ଐଌƄ�Ƅݓޯ ॅळࢵ ߎ� ࢧ ࡺࡩܻޢࠦ�ކ ࠁޯ Ƅ�ቿቱƄƌ�ᇯ ᇍ ఴ ఠ�Ƥࠧ߃�যওࡩߥƄ�ࠦၮ࣠ዙಣಝ، �݊ ࣐ޢ ఱޯ ఝ�Ƨ ƀ

Ƅ�፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ଐଌƄ�ƞݓޯ �ƣރݘ Ƅ��፥ ጘଘଓƄ�࣠ ࠒ Ƅ�ેࡩެ ၮ�ܻ ࡣ�Ǝݹࢠܻޢ ࢧ ଐޯଌ

፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ࡼ�ଐଌƄݓޯ �ơݑ XቿቱƄƌ�Ƈރߥ࣠ ၴ߄ ƥ�ƄƍƄࡣ� ࢧ ࠢ�ޯࡷ ރܾ ે�]xf[ހ ၮ�ቿቷࢧ ƥ�ࠦޯࡷ ࠦ�ࡷݘߙ ࢵࡩީܻ �ే ၩ

�ݟ� ༨ဂޢ �ࠦ ஊैߥޢߥޢ Ƅ�ƌƄ߄ၮଘଓƄ�ࠦ ၮ࣠ዙಣಝ

∫ ࢌ (࢞) ࢞ࢊ
 ᵝ

ࢻ
) =ᵝ≤X≤αP(

 ໄߥޢߥޢஊै Ƅ�௪ ƌࡩݘ߄Ƅࡣ� ၴ ƀࡼ� �ᑑࡷ ᐽƍƥα،  ᵝ  ، ݟ�� ᵝ≤αࠁޢ

�ቿቱƄኆ ቱƄ�ࣩ ఱࡺ ఠ݂ ಗ�୷୪मए�ࠦ(ݔ) Ƅ�ቿቱ࣠ࡩຨހܻ ᐳ႞ࡩ�ƥࡣ� ࢧ ଐޯଌƄ�፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ൞ᒑᐽ�ࠦݓޯ ࡺࡩܻޢ ࠁޯ ଘଓƄ�ࠦ ߙܻ ຫࡩƄ�ቿቱƄਔ ৹�ܻ ಛ

�୷୪༟༎ܻހf (x)�ƣ ƀ�ơ ƥfރߥ࣠ (x)�ࠦ ߙܻ ૾�ቿቱƄƌ�፥ ፕ، ��ࠦ ࡩܻޢ Ƅ�ƒࡩޯ Ƅ࣠ உै ߎ�ހܻ ࢧ ข�ቿቱƄኆ ቱƄ�Ƥࠧ߃�ƣ Ƅƥ

I.0≥f(x)

II.∫ ݂ =ݔ݀(ݔ) 1




ƞ ܸޯ �(ࡴ �ే)�ێ ൞ᒑᐽ�ࠦݓޯ ࡺࡩܻޢ ࠁޯ ଘଓƄ�ࠦ ߙܻ ຫࡩƄ�ቿቱƄƌx��ࣩ ࣐ ކݘ

( (ݔ݂) = 0 ) 1 ˂ ݔ
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ቀ݂ (ݔ) =
ିଷ௫య

଼
+

ଷ௫మ

ଶ
−

ଽ௫

଼
ቁ 1 ≤ ≥ ݔ 3

( (ݔ݂) = 0 )  3 ˃ ݔ

�߰ ࠒޢ ࢧ ၰ߄�Ƅࡩ Ƅ࣠ Ƅ�Ƨࡩ ƥ ఱܻ ఓ�ཀྵཏࠒ ଐެଌƄݝ� ༨ဈ �ࠦ ၰ ࣀܻ ଐଌƄ�ƣ ƀݝ� ხƀ

�ࡠ� இॅ Ɓ

���ࠢ ކܻ ช୍Ƅ�ƅ ॅळ࣐ ଐଌƄ

න ݂ =ݔ݀(ݔ) 1
ஶ

ିஶ

∫ ݂ =ݔ݀(ݔ)
ஶ

ିஶ
∫ ݂ +ݔ݀(ݔ) ∫ ݂ +ݔ݀(ݔ) ∫

݂ ஶݔ݀(ݔ)

ଷ

ଷ

ଵ

ଵ

ିஶ

=∫ 0 +ݔ݀
ଵ

ିஶ
∫ (

ିଷ௫య

଼
+

ଷ௫మ

ଶ
−

ଽ௫

଼
+ݔ݀(

ଷ

ଵ
∫ 0 ݔ݀
ஶ

ଷ

= ∫ (
ିଷ௫య

଼
+

ଷ௫మ

ଶ
−

ଽ௫

଼
ݔ݀(

ଷ

ଵ

= │(
ିଷ௫ర

ଷଶ
+

௫య

ଶ
−

ଽ௫మ

ଵ
) │ଵ

ଷ

= ቀ−
ଷ.଼ଵ

ଷଶ
+

ଷ

ଷଶ
ቁ+ ቀ

ଶ

ଶ
−

ଵ

ଶ
ቁ+ ቀ −

଼ଵ

ଵ
+

ଽ

ଵ
ቁ

= - 7.5 + 13 – 4.5

= 13-12 = 1

߄ރܻ ၮ ఱܻ ఠ� ಛܻಗ�ࠦ ࠁީ ࢧܻ ଐଌƄ�ࠦࡺࡩܻޢ ࠁޯ ଘଓƄ�Ƈ Ə࣠ݹݘܻ ࢧƄƥ�ቿቷࡩޯ ߦ ଐެଌƄƥ�ቿቷࢧ ଐޯଌƄ�ࠦƄ࣠ ࣃ Ƅ�Ƈࡩݘ Ƅే ࢵଐଌƄ�ࠦݓޯ ƄƎƌ�ƣ ƀ

Ƅ�Ƈ ƄƎܻީ ࠀޯ Ƅ�ᑑ ᐽቦሼ �݊ ࡺ ޯ഻വറƄ�Ꭸ፻ܻࡷݘ�मअކߥ߄�፥ ጿ�ܻ ᐱᚑƄ߄ႀ ޯࢵ Ƅࡼ� ࡓ ಼�ၖ࿏ ܻค�ે ၮ�ơ ࢧ࣠ ஊै Ƅ�፥ ጿࠦ�ࡩ ଐଌƄ�Ɠݘޯߥ ƥߦ

�Ƈۑ ƄƎƄࡩߥƄ�ƍ ༧ܻဈ ހܻ

ࡣ� �Ƈࡷ ޢީߥܻ ࣐ ࡼ�Ƅࡩޯ �ਔࡷ �Ƅࡩݘ߄৲ ಛܻಗ�དྷࡩƄ�ࠦࠩࡺଐଌƄ�ࠦࡺࡩܻޢ ࠁޯ ଘଓƄ�Ƈ Ə࣠ݹݘܻ ࡼ�Ƅࡩޯ �ݹၮ�્߄�Ƅƌࡷ ܻࡺ �Ɠߙޢ ఱݘޯ ఝƥ

�௪ ߄ ஊै Ƅ�Ƨ ƍ�݊ ޢƥ�ഭ୨ީ ،ކƏ࣠ݹ ࣐ Ƅ�݊ࡩ Ə࣠ݹ ࡣ�Ƅƥࡩޯ ࢧ ߦ ଐެଌƄ�፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ൞ᒑᐽ�ᑑݓޯ ᐽƍƥ�ƣ ࢵ࣠ Ƅ࣠ ݊�ހ ƥ�݊ކƏ࣠ݹ ކƏ࣠ݹ

ࡣ�ۑ ࢧ ଐޯଌƄ�፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ൞ᒑᐽ�ƞݓޯ �݊ ƥ�ƇކƏ࣠ݹ

� ��௧ێ ோ߁ இॅ Ɓ�Ƥ Ɗ �݇ ��ރݶࣝ:Binomial Distribution ][

። ጅܸ ީޯ Ɓ�።ࡦ ፎܸ ࡷ ߾ެ କଐƁ�݇ ƌࣝݶ ௧ أو Ɓࡦެ ோ߁ இॅ Ɓ�ƢƊ�ࠦ Ƅ࣠ ࣃ ࠦ�ݑ ࠖހ ݊�ࡩޯ ࣠�ކƏ࣠ݹ ࠧ�Ɗ ༬ܻစ �ܻ ዙ߄ၰ ƀ࣊� �ߙߥ ໄ༬ဈ ܻ�ރܻ ಛಗ

�ơ ܻࡺ ࠁޯ Ƅ�ƣ ƀ�࿃ ႓ ܻࢵ ଛଓƄ�Ɣ ྲ ႡࡩƄ�ƣ ࡓ࣠ ƥ�ܻݹ ࣃࠩ �༇ߙ ଜଓƄƥ�ࠦ ࠖހ Ƅ�ơࡩޯ ࠖހۑࠦ�ࡷܻ Ƅ�ƎƄಒ౷ก�मकܾࡩޯ �ଘଓ�Ɗ ܻႅ Ƅࡩެ

�ᑑ ᐽƍ�ે ၮଓƄ�ūƌ࣠ࠦ�ރߥ ࣐ݘ �፥ߘ ጹƎ��ࡴ �ƥƀ�ଘଓ�ࠦރݘ ၴހܻ ଗଓƄࡺ߄� ࢵޟƄ�ቿቷࡩ�དྷކݘޯ ଛଓƄ�ƥƀ�Ƈ Ƅž ࢧܻ ࠁ ଗ.

௧ ோ߁ இॅ Ɓ�Ƥ Ɗ�። ጅܸ ީޯ Ɓ�݇ࡦ ƌࣝݶ ࢚�Ɓࡦެ ݳܸ ࢤ ߽:
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፥ፕ ࢝� ࢧݶܻ ࠀ �Ɔހݘ߄�፥ ገܻ Ƅ�݊ࡩެ Ə࣠ݹ Ƅ�౮ేࡩޯ ึ:

I.�ࠦ ༬ဈހ �፥ ጿ�ܻ คܺ ၰ߄ū�Ɔߙ Ƅƥ�ቿቱƥ ༨ܻீ ࡼ� ࠦ�ࡷ ࠖހ Ƅ�บࡩޯ ค࣠ ࡓ ቿቱƥۑ��ƄƍƂކ ༨ܻீ ࡼ� ࡁ�ࡷ ƀࡼ� ࠦ�ࡷ ࠖހ Ƅ�ƣࡩޯ ࡓ࣠ ข

፥ ፑ࣠ मऌ�݊ރ .ކƏ࣠ݹ

II.�Ƨ ƀ࢛� Ƅ�ܻࡩݘީ ᐳႮ ࡼ�ހݘ �Ƈݑ ଘଓƥ ഷܻവറƄ�ơ ൎߥ ޯࢵ ƄƊ ܻႅ Ƅ�ơࡩެ ܻࡺ ࠁޯ Ƅ�Ƈ ୍ܻชpࡣ ࣃ Ƅ�ơࡩߦ ܻࡺ ࠁޯ Ƅ�Ꭸࡼ� .ƥqࡷ

III.ቿቷߥ ࣀޯ ࡺމƥ�ቿቷܻࡷ ܻ�ޯࡷ ዙዋޢݘ �Ƈ ଘଓƥ ഷܻവറƄ�Ƥࠧ߃.

IV.��߰ ࠒޢ ࢧ ၰ߄�Ƅࡩ Ƅ࣠ Ƅ�Ƨࡩ ƥ ఱܻ ఓࡣ�� ࣃ Ƅƥ��Ɗࡩߦ ܻႅ Ƅ�፥ࡩެ ፑܻ ࡺ ࠁޯ Ƅ�݊ ዙዋ ࡣ� ࢢ ၰܻ]p+q =1[�ƌࡩݘ߄n

ࠦ�ۑ ࠖހ ࡼ�Ƅࡩޯ �Ƈࡷ Ƅ୪

። ጕକଐᇱᆚ �ࣦ ࣍ �௧ރݕ ோ߁ இॅ Ɓ�Ƥ Ɗ �݇ ƌࣝݶ ࠣ�ࡦެ Ɓ�ࠣࡦݕܸࡴ ࢤޟݐ :Ɓࡦ

{ݔ} = c௫
 ି௫ݍ௫

P(x) = nCx Px (1 – P)n – x

ƞ ܸޯ ࣠�ێ��38(ࡴ ࠧ�௪ ƥ ƎƏ�ߘܻ ໄެ ࡣ��ƥƍݑޢ ࣍ߦ ��௪ ኆ ቱƄ࣠ �ƣࡩ ࡓ࣠ �ƣݹ ƀ�ơ ܻࡺ ࠁޯ Ƅ¼�Ɔྲ ႓ଘଓƄ�፥ ጿ�ƣ ᇴᆝ �Ƅƍ ߙܻ

�žۑ8 ƎƏ�ƣߘܻ ࡣ�ݑޢ࣠ ଘଓƄ�ેߘ ၮࡴ� ࢧߦࠩ �ƣࡩެ ࡓ࣠ �ƣݹ Ƅ�ơ ܻࡺ ࠁޯ Ƅ�ܻ ዙኽ�ơ ࣍ߦܻ ƀ

�ࡠ� இॅ Ɓ

�Ɗ ܻႅ Ƅ�ơࡩެ ܻࡺ ࠁޯ Ƅ{p}=¼

ࡣ� ࣃ Ƅ�ơࡩߦ ܻࡺ ࠁޯ Ƅq}{=1–p=1–¼¾ =

n=8

ƣ Ƅ�ơ ܻࡺ ࠁޯ Ƅ�ે ၮࡣ� ࢧ ༨စ ƥ��ž ࡴ�ƎƏߘܻ ᐱ࣠ࡣ�ݑޢ ଘଓƄ�ેߘ ၮ�ơ ࣍ߦܻ ଘଓƄ�ƌ߄ၮߎ� ࢧ �ƣރ ࡓ࣠ ݹ

P ≥ 4 = { p(4) + p(5) + p(6) + (7) + p(8) }

P(x) = nCx Px (1 – P)n – x

P(4) =
!଼

ସ!ସ!
(
ଵ

ସ
)ସ (

ଷ

ସ
)ସ =

ହ

ହହଷ

P(5) =
!଼

ହ!ଷ!
(
ଵ

ସ
)ହ(

ଷ

ସ
)ଷ =

ଵହଵଶ

ହହଷ

P(6) =
!଼

!ଶ!
(
ଵ

ସ
)(

ଷ

ସ
)ଶ =

ଶହଶ

ହହଷ

P(7) =
!଼

! ଵ !
(
ଵ

ସ
)(

ଷ

ସ
)ଵ =

ଶସ

ହହଷ

P(8) =
!଼

!଼  !
(
ଵ

ସ
)଼ (

ଷ

ସ
) =

ଵ

ହହଷ
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P ≥ 4 = { p(4) + p(5) + p(6) + (7) + p(8)

=
ହ

ହହଷ
+

ଶହଶ

ହହଷ
+

ଶସ

ହହଷ
+

ଵ

ହହଷ

=
ହଽସ

ହହଷ
= 0.090

[Poisson Distribution] ����Ơ ࢲࣝ Ɓࣝ ݇��ݽ ރƌࣝݶ � :�ێ

ƣ ࢵ࣠ Ƅ࣠ ݊�ހ ࡁݹݘ�ޯކƏ࣠ݹ �፥ ጿ�Ƣ߄ႀ ఱޯ ఓ�ƥۑ���࣐ݘࠦ ߥ ଐެଌƄ��ቿቷࢧ ߦ ଐެଌƄ�ࠦࡺࡩܻޢ ࠁޯ ଘଓƄ�Ƈ Ə࣠ݹݘܻ ࡼ�Ƅࡩޯ ࡼ�ࡷ �ేࡷ

ž ౮ేݹܻ ࡣ�Ƅ�Ƣॅळၮࡩߦ ఴࡺ ఠ�ܻࠢࡷކƄ߄ႀ ޯࢵ ࡺݑܻޢࠦ�ۑ�ߙܻ ࠅޯ ଘଓƄƥ�ࠦݹƌ ࢧܻ ޢީݘޢଘଓƄƥ�ࠦߘޯ ࣐ Ƅ�፥ࡩݘƄ�Ƣॅळࡩ ጿ�Ƈ ޢީߥܻ ࣐ Ƅࡩޯ

�ƣ ࢵ࣠ Ƅ࣠ ݊�ހ Ə࣠ݹ ƌݹࠦ�ۑ�ߙޯ ࢧܻ Ƅƥ�ƇࡩݘƎƄƌଘଓƄ�ƢॅळݹଘଓƄ�ƥ�ࠦߘޯ Ƅ�ƈࡩݘࡺޢܻ ࣠༨ဂ �ƥ�ࠦߘޢߥኆ ቱƄ�ž ࠁޢܻ ଘଓƄ�ࠦࢵ ƄƎƌƥ

�፥ ጿ�ƢƄ߄ႀ ޯࢵ ଘଓƄ�ే ݊�ހ࣠ࡁ Ə࣠ก�࣯ݹ ያዜ ƥܻࠩ�ۑ� ࢧჱޢߦ ࢧݘƥ�ࠦެކ ଐଌƄ�Ƈ ܻၴ ࣠ޯެ ଐଌƄ�ࠦ Ƅߘީ ୪ƥࢭ� ყޯ ࠦ�ކߦ ఱީ ఝ�ƣ ࢵ࣠ Ƅ

�࿃ ྈྜࡩߦƄ�Ƈ ༟༎Ƅ�Ꭸ፻ܻݹࢠܻޢܻ ၮ�፟ ፑƄƠ ࢲࣝ Ɓࣝ �Ơݽ ࣝ෩ᚿۑ

Ơ ࢲࣝ Ɓࣝ ݇�ݽ ߋ�ރƌࣝݶ ݊�ރݕݶ ࣐ ߥ ଐެଌƄ�፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ࡼ�ଐଌƄݓޯ �ơݑ ��ރߥ࣠X  ، �ࠢ ࣐ ࢵ ƥ�ƣ ࢵ࣠ Ƅ࣠ ݊�ހ Ə࣠ݹ ݊�ࡩޯ ࢥ ༧ �ࠢ ƀރ

ࠦ��ג ࠦ�ހࡩܻݘൎߘ ࠦ�ࡷݘߙ ࡺࡩܻޢ ࠁޯ ଘଓƄ�ࠢ ߙޯܻ ૾�บ คᇴᆝ �Ƅƍƀ

f(x) = P(X = x ) =
ג
࢞

!࢞
  ..…………… ،x = 0، 1، 2 ،،             גିࢋ

(࢞)ࡼ =
ג
࢞

!࢞
גିࢋ

��። ፒ �Ơ ࢲࣝ Ɓࣝ ݇�ݽ ࢄ�ރƌࣝݶ ޟަ ࣍ ࠣ�ࡦެ ƌോᑆᐺƁ�Ƒࡴ Ƣྯ ႞ࡦƁ

I.��Ɗ ܻႅ ࡣ�Ƅ�ƥƀࡩެ ࣃ Ƅ���ƣࡩߦ Ƅƌ ࢥܻ �ƣޯࡷ ༬ܻဈ �Ơރܻ ܻެ ࠧ�ƣ ࡓ࣠ �ƣݹ ƀ

II.�ቿቷߥ ࣀޯ �ƈࡷ Ƅ߄ၰ ଘଓƄ�ƣ ࡓ࣠ �ƣކ ƀݪ� ༬

III.ࡣ� ࣃ �ƥƀ�߰ݹߦ භච൭�ƈ ƌ ஊܻै Ƅ�ƣ Ƅ�ܻ ƀ�ࠦࡷ ༬ဈހ �ᇯ ᆝ�ࠦ ႅ ჴޢ

IV.�ࠦ ࡴ�Ƅࡩݘޢެ ᄽn][�ơ ܻࡺ ࠁޯ ଘଓƄƥ�Ƅၴ߄ �ే p[�ే[ࡁީ ࢢݓ

�ƞ ܸޯ �(ࡴ ၴ߄�)�ێ �ƣݹ࣠ ƀ�ơ ܻࡺ ࠁޯ Ƅၴ߄� ƥƀ5�ે ၮ�Ƨ ࣠ ༨ޯ �Ɵ ƥ߄ ࢢެ �፥ ጿ��ࡁ ଘଓƄ�ેၮ�ࠦ �Ƈࡷݘޢީ ƄƏ࣠ߙޢ

200�ƣ Ƅ�Ƣॅळࡷݘ�ƅ Ǝܻႅ ࡼ�Ƅࡩޯ 2%�ࠦߙޢ�Ə࣠ۑ�ƥࡷ �Ƈࡷݘޢީ ƄƏ࣠ࡩߦޢƄ�Ƥࡼ�ࠧ߃ ସି݁ࡷ = 0.0183}{6

ࡠ� இॅ Ɓ

� �Ƈ ƄƏ࣠ࡩߦޢƄ�ƌ߄ၮ200) =(n

ݪ� � ે�ߙޢ�Ə࣠ࡷݘޢ ၮ�ơ ࢧ࣠ ஊै Ƅ�ơ ܻࡺ ࠁޯ Ƅ� �ۑ �

ג = np
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= 200 x 0.02 = 4

�ે ၮ�ơ ࢧ࣠ ஊै Ƅ�ơ ܻࡺ ࠁޯ Ƅ�ࠦ �ਔࡷݘߙ ৲मए���ơ ࢧ࣠ ॶॱ५�Ƈ ଘଓܻ ࡺ ࠁޯ ଘଓƄ�፥ ፕ ƥۑ���ࡁ ଘଓƄ�ે ၮ�ࠦ �Ƈࡷݘޢީ ƄƏ࣠ߙޢ

�ે ၮ��ū���ū���ū���ū����ƥƄࠦ�ۑ�� �Ƈࡷݘޢީ ƄƏ࣠ߙޢ

(ݔ)ܲ =
ג
௫

Ǩݔ
גି݁

�࣠ ࠧ�ƅ ॅळ࣐ ଐଌƄ�ơ ܻࡺ ࠁޯ ଘଓƄ=P(0) + P(1) +P(2) +P(3) +P(4) +P(5)}{

P = {P(0) + P(1) +P(2) +P(3) +P(4) +P(5)}

=
�ସబ

Ǩ
݁ିସ +

�ସభ

ଵǨ
݁ିସ +

�ସమ

ଶǨ
݁ିସ +

�ସయ

ଷǨ
݁ିସ +

�ସర

ସǨ
݁ିସ +

�ସఱ

ହǨ
݁ିସ

= ݁ିସ { 1 + 4 + 8 + 32/3 + 32/3 + 128/15}

= 0.0183 (643/15) = 0.78

�� ޟ��പަێ ࣍ Ɓ�݇ࡦ ƌࣝݶ ��ƁࡦެNormal Distribution][

፥ ጿ��Ƅే ࡁ �Ƣ߄ႀ ఱޯ ఓ�ƥۑ���Ɔࡺ ࣀޯ ଐଌƄ��ቿቷࢧ ଐޯଌƄ�ࠦ ࡺࡩܻޢ ࠁޯ ଘଓƄ�Ƈ Ə࣠ݹݘܻ ࡼ�Ƅࡩޯ ޢ�ഭ୨ީࡷ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�ޯࡩޯ ݊��ݹݘ Ƅ࣠ߘ Ƅࡩ

ࡣ� ࡺމܻ ࣠�ޯࡷ ࠧ�ƥۑ��Ɛ எै Ƅ�ᇯ ᇍ ࢸ ࡼ� �ƅࡷ ݊�ݹߥ Ə࣠ݹ Ƅ�ᇯࡩޯ ᇍ ࢸ �ƥ્�ۑ� ࡩݘࡺƄSymmetric)(ݟ�� ࠁޢ ࡼ� ࡷ

�፥ۑ� ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅ�ơࡩ࣠ ࠁ࣠ �Ƈ ޢީރܻܻ Ƅ�Ƣࡩ ܻ࣏ คƄ

������ᇯ ᇍ �ࢸ ޟ�പަێ ࣍ Ɓ�݇ࡦ ƌࣝݶ ࠏƁ�སཌࡦެ ��ީࡴ

�പަޟ ࣍ Ɓ�݇ࡦ ƌࣝݶ Ɓࡦެ

I.Ɛ ߘܻ࣠ Ƅ�ᇯࡩެ ᇍ ࢸ �ቻቱࡣ� ࢧ ݊�ޯࡷ Ɛ�ކƏ࣠ݹ எै Ƅ�

II.ơ Ƅ࣠ ଐެଌƄƥ࣊� ࢵޢ ࣊�Ƅƥࡩ࣠ ࢵ Ƅ�ࠦࡩ࣠ ݹഁ ೨ଐଌƄ�ࠦ ၮ౮ࡩƄࢪ� ყႾ ࠢ�ࡷߥܻ �Ʀߙޢ ƥ ࣀܻ ჴ.
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III.�ࢢߦ � �ࠢ ࣐ ࢵ ƥ�ơ ࠁ࣠ ࡣ� ࡺމܻ ޯࡷ

IV.߰ ࠒޢ ࢧ ၰ߄�Ƅࡩ Ƅ࣠ Ƅ�Ƨࡩ ƥ ఱܻ ఓ�ቻቱ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ.

V.�१ ॏߙଛଓƄ�Ǝ࣠ഷവറƄ� ߥޢܻ �ƣݹޯ ƀ�ƣ ƥƌ�ܻࠦݹᐱ�ଘଓܻ ፟�ࡷ ፑƂ�ƣ Ƅ߄ ޯ಼�Ƥ Ƅ�ᑻࡩ࣠.࣍ߙܻ ᑧކ�፥ ፕ ଐଌƄ�ࠦၰࠩࡺࠦ� ࣀܻ ଐଌƄƥ� ໄߘݘࠦ�ހƄ

ϻ + σ    وϻ - σ�፥ ፕ �ƥ� � �ۑ �%�ƣ ᆿᇍޢࠦ�ۑ�ƥࠧ߃�Ƅݹݘ�ཏހܾ Ƅ�ࠦၰࡩ ࣀܻ ଐଌƄࡼ� �ࡷ � �ۑ ࡼ�%� ࡷ

� ໄހ� ໄ݊�ހ �Ƈކߥ Ƅࠧ߄ ࣃܻ ଐଌƄϻ + σ    وϻ - σ ໄࠦ�ހ Ƅ࣠ߘݘ Ƅ�ࠦࡩ ၰ ࣀܻ ଐଌƄƥۑ�ϻ + σ2

ϻو  - σ2�፥ ፕ� � �ۑ �%� ໄހ��� ໄࠦ�ހ Ƅ࣠ߘݘ Ƅ�ࠦࡩ ၰ ࣀܻ ଐଌƄ�ܻ ࡺ ყެჅࠦ�ۑ� ᆿᇍޢ Ƅ�ࠦࡩ ၰ ࣀܻ ଐଌƄࡼ� 3ϻࡷ + σ    و

3ϻ - σ�፥ ፕ� � �ۑ �%�ࠦ ᆿᇍޢ Ƅ�ࠦࡩ ၰ ࣀܻ ଐଌƄࡼ� ࡷ

VI.߰ ࠒޢ ࢧ ၰ߄�Ƅࡩ Ƅ࣠ Ƅ�Ƨࡩ ƥ ఱܻ ఠ��ഭ୨ީޢ ࣐ ࠒƄ�ཀྵཏࡩ ଐެଌƄݝ� ༨ဈ �ࠦ ၰ ࣀܻ ଐଌƄ.

ߋ ࡣ��ރݕݶ ࢧ ଐޯଌƄ�ࡺ ࣀޯ ଐଌƄ�፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ࡼ�ଐଌƄݓޯ �ơݑ ��ރߥ࣠X�ࠦ ࣐ ࢵ ࣠ �Ƨޯࡷ ኅ ቱƄϻ��ࠢ ܻ ง୍ƥ2σ�ࠢ ƀރ

�ഭ୨ީޢ ࣐ Ƅ�݊ࡩ Ə࣠ݹ ᑃޯᐽ�݊ ࢥ ༧،���፥ ጘൎᇩᆝ�ࠦ ࠦ�ࡷݘߙ ࡺࡩܻޢ ࠁޯ ଘଓƄ�ࠢ ߙޯܻ ૾�บ คᇴᆝ �Ƅƍƀ

Ƥ Ƌ ޟଉƁ�പަݕޟܸ ࣍ Ɓ�݇ࡦ ƌࣝݶ Ɓ:Standardࡦެ Normal Distribution ][

�Ɛ Ƅ�Ƈࡩߥޢܻ Ƅ߄ၰ ƥࡼ� ༬ீ�Ɔƌࡷ �ࠦ Ǝݹ ፟�ߘ�যওࡷݘޢܻ ፑƄ�Ƣ உܻै Ƅ�যওࡩߥƄࡣ� ݹ࣠ ༨ဈ �Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ ࠒƄ�ཀྵཏࡩ ଐެଌܻࢧ߄�ހ ݹߥ

�ഭ୨ީޢ ࣐ ࠒƄ�ཀྵཏࡩ ଐެଌƄݝ� ༨ဈ �ࠦ Ƅ࣠ߘݘ ࢇ�Ƅࡩ ࣍ ܻެ ଐଌƄ�ࠦ ƥ�ࠦࡷݘߙ Ǝރ ଐଌƄ�Ƈߥܻ ଘଓܻ ၰ �፥ ጿ�ܻ ᐱᐟࡷ�Ɔƌ ߦܻ ޯࢵ ଘଓƄࡼ� ࡓ ಼�དྷࡩƄƥ

�ࠦ Ƅ�ƅࡩߥޢࡺ ࣀܻ ஊै �ࠦ ƏൎᑉᐽƄ�ࠦࡷ ༟༎Ƅ�ࠦݹࢠܻޢ ࢧޢݓ �Ƨۑ�Ƅƥࡩ Ǝ ��ଐଌƄݘޢܻ �ࠦ Ǝݹ ્��ଐଌƄZݘޢܻ ݹ�ሯሡሁ �፥ ፕ ��

ܼ =
ିݔ  ϻ

σ
���ƞ ܸޯ �ࡴ Ƨ)�ێ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ ࠒƄ�ཀྵཏࡩޯ ݝ�ެࡷ ༨ဈ �ࠦ ၰ ࣀܻ ଐଌƄၴ߄� ƥƀ:

Z = 1.54

Z = -1.54

��Ƅ Ɓࣝ ࣍ ஆॅ Ɓ

ƌ ༬ܻ �ଘଓ�Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�ơࡩޯ ƥၴ߄ ࡼ� Zࡷ = 1.54)�ƌ࣠ዙኸ �፥ ጿࡣ� ࢵߦ Ƅ�፟ ፑƄ�Ơ Z���ඳඣ൷

ߎ� ࢧ Ƅ�፟ࡩ ፑƄࡣ� ࢧ �ࠁ�ཀྵདྷރ Ƅ�፟ࡩݘࡺ��ƌ࣠ۑ ፑƄࡣ� ࢧ ࠁ�ཀྵདྷރ �ࠢ �Ơߙޢ ߎ�Ƅƥࡩݘࡺඳඣ൷ƥ0.04�ƌ࣠ ࢧ Ƅ�݊ࡩ ࣍ ƥކߥܻ

���፥ ፕ ƥ�ࠦ ހॅ ळ࣐ ଐଌƄ�ࠦ Ƅ�ܻࡩߥޢࡺ ࣐ޢެ �ݹݘ �ۑ � � �(

Z = -1.54 = ( 0.4382)

��ƞ ܸޯ �ࡴ ࠦ�)�ێ ࡺ Ƅ�ࡩߥޢ ໄ಼ �፟ ፑƄ�Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ ࠒƄ�ཀྵཏࡩ ଐެଌƄݝ� ༨ဈ �ࠦ ၰ ࣀܻ ଐଌƄၴ߄� ƥƀZ = 0.25
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�ࡠ� இॅ Ɓ

��ଘଓƥƄၴ߄� Zރ࣠ = 0.25� �፥ ፕ ƥ��ഭ୨ީޢ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�ơࡩޯ ƥၴ߄ ࡼ� �ࡷ �ۑ � � ��ࠦ ༬ဈ ܻެ Ƅ�ࠦࡩ Ƅ�Ɗࡩߥޢࡺ ࣐ ۑ��Ꭸރ

ࡼ� �ࡷ �ۑ � � ࠒ�ཀྵཏ��ۑ�،(  � ଐެଌƄ�ࠦ ၰ ࣀܻ ߎ�ࡷ ࢧ �፥ރ ፕ

� ໄ಼ �፟ ፑƄ�ࠦ ၰ ࣀܻ ଐଌƄ�ƣ Ƅ�Ƨ ƀZ = 0.25��፥ ፕ

� �ۑ � � � - 0.0987 = 0.4013

��ƞ ܸޯ �ࡴ Ǝ):�ێ ఱܻ ఓ�፟ ፑƄ�ഭ୨ީޢ ࣐ ࠒƄ�ཀྵཏࡩ ଐެଌƄݝ� ༨ဈ �ࠦ ၰ ࣀܻ ଐଌƄၴ߄� ƥƀZ=1.60-

�ࠦ ࡺ �ƣߘޢ ޢ�ഭ୨ީߙܾ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�ơࡩޯ ƥၴ߄ �፥ ጿݟ� ࠒ �ހࡩީܻ �ۑ �Z = -���፥ ፕ44520ۑ�(

�Ǝ ఱܻ ఓ�፟ ፑƄ�ࠦ ၰ ࣀܻ ଐଌƄƥ1.60Z = -���Ɗ ࣐ ܻ�ހ ࠧƌ ༬ܻ Ƅࡼ� ࡓ ಼4452ࡼ�0ۑ� ���ࡷ �ۑ � � �

� �ۑ � � �–� �ۑ � � �=� �ۑ � � �

�Ǝ ఱܻ ఓ�፟ ፑƄ�ࠦ ၰ ࣀܻ ଐଌƄ�ƣ ƀ�Ƨ ƀ� �ۑ � �= -z����፥ ፕ� �ۑ � � �) أو  � �ۑ �%

ƞ ܸޯ ၴ߄�)8.8(ࡴ ƥƀࡼ� �Ƨࡷ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ ࠒƄ�ཀྵཏࡩ ଐެଌƄݝ� ༨ဈ �ࠦ ၰ ࣀܻ ଐଌƄz = 1.60፟ ፑƄz =

2.55

�ཀྵཏࠒ ଐެଌƄݝ� ༨ဈ �ࠦ ၰ ࣀܻ ଐଌƄၴ߄� ���ރ࣠ଘଓƥƄz = 1.60���፥ ፕ �ƥ� �ۑ � � �(

�ཀྵཏࠒ ଐެଌƄݝ� ༨ဈ �ࠦ ၰ ࣀܻ ଐଌƄၴ߄� ܻ���ރ࣠ คܻ =zމ 2.55���፥ ፕ �ƥ0.4946(

ࡼ� ࠦ�ࡷ ၰ ࣀܻ ଐଌƄ�ƣ ƍƀz = 1.60፟ ፑƄz = 2.55፥ ፕ:

0.4452+� �ۑ � � �== 0.9398 =% 93.98

�ƞ ܸޯ ፥):8.9ࡴ ጒܻ ࣀ ࠁ ࣊� ࢵ ޢ�ഭ୨ީހ࣠ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ჴީႾ�፥ ገܻ ࡓࠩހ ᚻࡩƄ�Ɗ ܻީ ࢧ ଐଌƄ�ዙኸ �ƣ ᇴᆝ �Ƅƍƀ

=100� �Ƨ Ǝ �ƞࡷݘޢܻ Ƅ༨စ Ƅƥ8� ໄ�ހዙኸ �ቻቱ�ܻ Ƅ࣠ ࣃ �ేݑ ࠀޯ Ƅ� ၰܻ ܻީ ࢧ �ƣࡷ ƀ�ơ ܻࡺ ࠁޯ Ƅ�� و  110ۑ�ܻࡷ

�Ɵۑ120 Ƅၰ Ƅ�ࠦ ၮ ܻࢵ

ࡠ� இॅ Ɓ

��ƌ ༬ܻ Ƅ�࣠ ࠧ�ƅ ॅळ࣐ ଐଌƄ

P ( 110 ˂ X ˂ 120)

���Ơ Ž߾ޟݜ�

X1 = 110 ،   X2 = 120 ( ϻ = 100 ، σ = 8)

ܼ =
ିݔ  ϻ

σ
Z1 = 110 – 100/ 8 = 1.25

Z2 = 120 – 100/ 8 = 2.50
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� ໄࠦ�ހ ၰ ࣀܻ ଐଌƄ�࣠ ࠧ�ƅ ॅळ࣐ ଐଌƄ�ơ ܻࡺ ࠁޯ ଘଓƄ�ƣ ƀ�Ƨ ƀ= 1.251Z    و� �ۑ �=2Z

��ƣ ƀ߄�༬စ �Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�ơࡩޯ ƥၴ߄ �፥ ጿݟ� ࠒ ƥހࡩީܻ

Z1 = 1.25 =( 0.3944)

Z2 = 2.50 = ( 0.4938)

Z2 – Z1 = 0.4938 – 0.3944 = 0.0994 = 9.94%

�ƅ ॅळ࣐ ଐଌƄ�ơ ܻࡺ ࠁޯ ଘଓƄ�࣠ ࠧƥP ( 110 ˂ X ˂ 120 )0.0994 ۑ=

� ݇��ێ ][tێ�ރƌࣝݶ

�݊ ݪ�ކƏ࣠ݹ ࣀ ჱႾt�Ƣ ၮܻ�ࠢࣃߦ ჴࡁ Ƅ�Ƨ ኅ ቱƄƥݝ� ࢵ ࠅ࣠ �Ƨ ౮ే ༬စ ଘଓƄ�Ꭸ፻ܻࡩݘƄ�፟ ፑƄ1908�ഃ೨ƍ� ༨ဂܻ �ྲ ྈྟݟ� ࠁޢ ۑ�

���Ǝ ࣀݘܻޯ �ᄎࡷ ႓ �Ƥྲހܻ ྈྟƥ�݊ Ə࣠ݹ �ቿቱƌࠧ߃Ƅ�Ƅࡩޯ ࠢ�ࡷݘܻ Student�ࠢߙޢ ࢸᐱᐢ�ހ Ƅ�ƥ����.�ܻ ᐱᐟࠁޢ ࡼ� ݊�ࡷ Ə࣠ݹ ࠧ߃Ƅ�Ƅࡩޯ

�บ คƌ࣠ޢჴࢵ �݊ ࣯�ކƏ࣠ݹ ያዜstudent distribution ][

ߋ ݊�ރݕݶ ࠢ�ކƏ࣠ݹ ၮ�ளޢ ࣐ �Ƨݹ ኅ ቱƄ�፥ ፑܻ ࡺ ࠁޯ ଘଓƄ�݊ Ə࣠ݹ ��Ƅࡩޯt���Ɔࡺ ࣀޯ ଐଌƄ�ࠦ ࡺࡩܻޢ ࠁޯ ଘଓƄ�Ƈ Ə࣠ݹݘܻ ࡼ�Ƅࡩޯ ࣠�ࡷ ࠧ

��ቿቷࢧ ଐޯଌƄ

���ࠦ งଛଓƄ�ࠦ ࢧޢݓ ၯ߃�Ƅࡩ ݊�ކܾ Ə࣠ݹ ࠧ߃Ƅ�Ƅࡩޯ �ࠢ ߙޯܻ ૾�ቿቱƄƌƥ

(ݐ݂) = ܿቀ1 +
௧

௩
ቁ
ି௩ା

భ

మ
∞ ˂ t ˂ ∞

���ƣ ƀݟ� ࠁޢ

=Ƈ ܻၴ Ǝƌ�ࠦ ஊैݹ Ƅ ݒ

ܿบ กܻ  �މ

�݊ Ə࣠ݹ ࠦ�ࡩޯ Ǝݹ ଐଌƄ�ࠦݘޢܻ ࢧޢݓ ��Ƅƥtࡩ�፥ ጘଘଓƄ�ƣ ࣩ�ހࡩܻߥރܻ࣠ ࣐ ݹݘ

=࢚
−Ǉ࢞ ϻ

ඥ/࢙
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�݊ ࠢ�ކƏ࣠ݹ ఴީ ఓt��݊ ࠒ�ཀྵཏކƏ࣠ݹ ࡺ߄�ެࡷ ࠢ�ۑ�ƥݹݘޯ ܻ�ެࡷ ༧စߦࢠܻ Ƅ�ࡁ Ƅ�ࠢ Ƅ�ଘଓƄ�Ƨރ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅt��ેࡩޯ ၮ

�ࠦ ஊैݹ Ƅ�Ƈ ܻၴ Ǝƌ�፥ ፕ ƥ�ཀྵཏࠒ ଐެଌƄ�ᇯ ᇍ ࢸ �ƌ߄༨ဈ �ࠦ ܻࠧࡷ �ࠦ ൞൙ࡷݘū�ࠦ�ݹߥ ஊैݹ Ƅ�Ƈ ܻၴ Ǝƌ�ƌ߄ၮ�ƌƄƌबअ�ܻ ߄ࡷ �ƅߙݘެ 

�݊ t�ᇯކƏ࣠ݹ ᇍ ࢸ ��Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ ࡼ�Ƅࡩޯ �ࡷ ���ۑ

��ᇬ ᇊ �ࢵ ݇��ێ ࠏ�སཌރƌࣝݶ t��ީࡴ

�Əރƌࣝݶ݇ Ɓࣝ ߽t

I.��݊ ࠒ�ཀྵཏކƏ࣠ݹ ݝ�ެࡷ ༨ဈ �ࠦ ᆿᇍޢ Ƅ�ࠦࡩ ၰ ࣀܻ ଐଌƄt���߰ ࠒޢ ࢧ ၰ߄�Ƅࡩ Ƅ࣠ Ƅ�Ƨࡩ ƥ ఱܻ ఠ

II.�१ ॏߙଘଓƄ�Ǝ࣠ഷവറƄࢪ� �ƣݹൎࡷ Ƅ�ƣ ƥƌ� ໄࠧ ༬ܻဈ ଘଓƄ�፥ ጿ�ࠦ ᐱଘଓ�ܻݹܻ ፟�ࡷ ፑƄ�ཀྵཏࠒ ଐެଌƄ�ܻ ࣍ߙ ߄� ޯ಼

III.��݊ ࠒ�ཀྵཏކƏ࣠ݹ t��ơެࡷ ࠁ࣠ ࡣ� ࡺމܻ Ɛ��ƥޯࡷ எै Ƅ��Ɛ ߘܻ࣠ Ƅ�ࠢࡩެ ఴީ ఓ�࣠ࠩߙ�Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�ࠢࡩޯ ఴީ ఓ

�፥ۑ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅࡩ࣠

� ���Ƥێ ᇱᆚ �݇ ୶୧�݇ݽ )ێ�ރƌࣝݶ )

Ƨ ᇴᆝ �݊ ୪�፥ހ ፑܻ ࡺ ࠁޯ ଘଓƄ�݊ Ə࣠ݹ ߙƄ�ܻޯࡩޯ ૾�ቿቱƄƌƥ���ቿቷࢧ ଐޯଌƄ��Ɔࡺ ࣀޯ ଐଌƄ�ࠦ ࡺࡩܻޢ ࠁޯ ଘଓƄ�Ƈ Ə࣠ݹݘܻ ࡼ�Ƅࡩޯ ݊�ࡷ Ə࣠ݹ Ƅ�ࠢࡩޯ

��፥ ፑܻ Ƅ�ᇯࡩޯ ᇍ ࣃ ၯ߃�Ƅࡩ ކܾ

F( ) = ሺܿ ሻሺ௩ିଶȀଶ�݁ ௫మ/2
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�Ƥ ᇱᆚ �݇ ୶୧�Əݽ Ɓࣝ ߽

I.ࡣۑ ࡺމܻ �ేޯࡷ ၩ�݊ ކƏ࣠ݹ

II.ۑ�Ʀ ࣠ ࣀޯ ଐଌƄࡼ� ݪ�ࡷ ࣀࡩܻ எैƄ�žࡩ Ƅ�፥ ጿ�ƞ �ేࡷݘ ၩ

III.�ࠦݹܻۑᐱଘଓ�ܻ ፟�ࡷ ፑƂࡺ� ఱޯ ఓƥࢧߦ� ࡼ�Ƅࡩ ߄�ƀࡷ ୍

IV.�žƄ࣠ ݪ�ଘଓƄࡩޯ ࠅ �Ƨࡷ࣠ ƀ� ໄৈষƄ�ࠦ ࠁޢ �ƪ࣠ރܻ .ࡷޯ

���ᇬ ᇊ �ࢵ ��Ƥێ ᇱᆚ �݇ ୶୧�݇ݽ ࠏ�སཌރƌࣝݶ ���ީࡴ

� ݇���ێ Fێ�ރƌࣝݶ

�݊ Ƈۑ��FކƏ࣠ݹ Ƅ�Ǝܻީࡩߦࢠޢܻ ࠀޯ Ƅ�፥ ጿ�Ƣ߄ႀ ఱޯ ఓƥ�ࠦ ࡷ ಛܻಗƄ�ࠦ ࡺࡩܻޢ ࠁޯ ଘଓƄ�Ƈ Ə࣠ݹݘܻ ࡼ�Ƅࡩޯ ྲ��ࡷ Ⴁყߙ�

�፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ൞ᒑᐽ�ࠦݓޯ ࡺࡩܻޢ ࠁޯ ଘଓƄ�ࠦ ߙܻ ຫࡩƄ�݊ ࣩ�ކƏ࣠ݹ ࣐ ���Fݹݘ፥ ጘଘଓƄ�ƣ ހࡩܻߥރܻ࣠

ሻൌܨሺݔ
ிሺೇభషమሻȀమ

ሺ௩ଶା௩ଵிሻೡభశೡమȀమ
،F˃0

�݇ �Əރƌࣝݶ Ɓࣝ ߽F

I.߰ ࠒޢ ࢧ ၰ߄�Ƅࡩ Ƅ࣠ Ƅ�Ƨࡩ ƥ ఱܻ ఠ�ཀྵཏࠒ ଐެଌƄݝ� ༨ဈ �ࠦ ᆿᇍޢ Ƅ�ࠦࡩ ၰ ࣀܻ ଐଌƄ

II.�݊ ࡺ߄�ކƏ࣠ݹ ࣊��Fݹݘޯ ࣀ ხࡩƄ�ࠦ ༇ݹ �ࠦ ၴ Ǝƌ �ܻ ዙƥ� ໄޯ ൞൙ે�ࡷݘ ၮ1vƢ ଐଌƄ�ࠦߥܻ ༇ݹ �ࠦ ၴ Ǝƌƥ2v
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III.�যওߘF���ࠦ ࢵࡩީܻ �ƣ ࡓ࣠ �ƣކ Ƅࡼ� ࡓ ಼�ଘଓ�� ܻಹƄƌ�ࠦ ࠅީ ࢧߦ�F≥0][�Ǝ࣠ഷവറƄ�ેၮࡷ࣠ ࡼ�Ƅࡩ ࠒ�ཀྵཏࡷ ଐެଌƄ�ƀ߄ ୍ƥۑ�

� ໄ಼�१ ॏߙଘଓƄۑ�žƄ࣠ ଘଓƄࡩޯ

IV.�݊ ࠒ�ཀྵཏކƏ࣠ݹ ࠒf��ཀྵཏެࡷ ެೃ�ࠢ ࢸხޢ ࡣ� ࡺމܻ �ేޯࡷ ၩ

�ᇯ ᇍ ݊��(8.4ࢸ ࠒ�ཀྵཏކƏ࣠ݹ F��ެࡷ

ࡹ ޯܸࡴ ࡠ�Ɓࡦ ࢤ Ɓ�௧ࡦߣ ோƋ ೕܸೆ

1.��Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ ࠒƄ�ཀྵཏࡩޯ ݝ�ެࡷ ༨ဈ �ࠦ ၰ ࣀܻ ଐଌƄၴ߄� ƥƀ

a) Z = ���� ໄހ ± 1.64

b) Z = �� ໄހ ± 1.96

c) Z =  ໄހ ±2.58

d) Z �� ໄ0.90ހ و    2.10

e) Z = �Ǝ ఱܻ ఓ�፟ ፑƄ0.90

f) Z = �� ໄ಼ �፟ ፑƄ 2.10

�݊ ޢ�ഭ୨ީࡷ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ჴީႾ�፥ ገƄ࣠ ࣃ �ేݑ =ۑ��ࡷݓޯ 67μو= 3σ��ే �ƣࠧ߃ଐଌƄ�Ƅݓޯ Ƅ�ơ ܻࡺ ࠁޯ ƀ�࣠ ࠧ �ܻ ࡷ

��ࠦ ၯ߃�Ƅࡩߥޢࡺ ݹܾ

�)أ ໄހ� ���ƥ� ��

�)ب ໄހ� ���ƥ� ��
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ࡼ�)ج ࡣ�ࡷ ƀ60ߘ

ࡼ�)د ࡁ�ࡷ ƀ65

3�࣠ࠧ�Ɛ ܻެ ࡼ�Ƅࡩ �Ɔేࡷ ၮ࣠ዙಣಝ�ƣࠦ�ࡁީ ƄƏƥଗଓ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ �Ƨۑ�180�ƄƍƀۑƄࡩ࣠ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄƥ�ൎ࣍ Ǝ

�ഭ୨ީޢ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ჴީ�ƣ ƄƏƥଘଓƄ�ƣ ᇴᆝ، വ഻റƄࡼ� �ࡷ ܻƄ࣠ ࣃ �ƤƎݑ ޢܻޯ ࠀ Ƅ�Ꭸ᎙� ࢧܻ ༧ೞ �ƣ ƀ�ơ ܻࡺ ࠁޯ Ƅၴ߄� ƥƀ�ࠦ ၮ࣠ࡺ

��ƣ बअ�ƞ ࢵ࣠

�)أ ໄ180و  160ހ �ൎ࣍ Ǝ

ࡼ�)ب ે�ࡷ ၮƄ200ࡣ� ࣍ Ǝ

ࡼ�)ج ࡣ�ࡷ ࡣ�Ƅ150ߘ ࣍ Ǝ



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

��ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ�̱�ໝ ແࡦफउ�̱ܸୃกܸ ଉŽ114



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ
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�ƣ �ơހܾ ƥଘଓƄࡣ� ࢧ Ƅ�፥ࡩߦ ጿ� ރܻྲ ႖ƀዙܻ� ໄࣀࡺ ፟�ߘ ፑƄ�ᄎ ႞ߥ�ž ࢧܻ ࠁ ଘଓƄ�ࣷࣳ ၮॐࢢ Ƅ�žࡩ࣠ ࢧܻ ࠁ ଘଓƄ���ž ࢧܻ ࠁ ଘଓƄƥ�१

ƣ �ހܾ ߄�፥ፑଘଓۑ�ഃ೨ƍƥރܻ ޯࢵ ଘଓƄ�Ƨ ࣠ ༨ޯ �१ ॐࢢ Ƅ�žࡩ࣠ ࢧܻ ࠁ ଘଓƄޯ߄ࡷࠦ�ࡩႀ ࣀޯ ଐଌƄ��Ɵ ࣐ ݪ��Ƅࡩ ࢵࡩܻޢ ଘଓƄ࢝� ࠑޢ 

�Ƈ ޢީރܻܻ ߎ�Ƅࡩ ࢢ ƥƥܻࠧ ే ࣀ ࡣ�ކߦ ᐳޢ ྋྜ�Ɠ �ᑑހݓ ᐽƍƥ�ࠦޢዙኼ༟༎Ƅކ�ƣ Ƅࡼ� ࡓ ಼ݪ� ࢵࡩܻޢ ଘଓƄ�Ƥࠧ߃ƥܻ�ۑ� ዙኼƎ�ƣޢ ࡓ࣠

�ơ ᇴᇍ ࢸ ଘଓƄ�ơ ൎၯ ࡼ� ܻࠩ�ࡷ ࡣ�ߙࠩࡺ ᐳ ྜཾ ݟ� ༨ဂޢ � ܻคܻ ก�ƥƄ�ࠦ ީࢵ ܻެ �ơࡷ ƥƄၴ߄ �፥ ጿ�ܻࠩ ࡼ�ƥࢠݘ ࡓ ಼ ƥ� ܻกܻ ࣀ ࠁ ƥ

�ƥ�ࠦۑคܻ ޢީ ࢵƄ�Ƣ࣠ࡩ ༟༎Ƅƥ። ፎକଐ߁ ࢲެ କଐƁ�Żܸࢤ ߾ କଐƁൎၯ ࡼ� Ɵ��Ƅƥࡩ�དྷࡷ ࣐ ݪ��Ƅࡩ ࢵࡩܻޢ ଘଓƄ�ᑻ ᑧކ�Ƨ ࣠ ༨ޯࡼ� ࡓ เ�ܻ ಛಗ

݊ ࡼ�Ƅƥߘ �ᑑࡷ ᐽƍƥ�፥ ገܻ ࢧ ࠁ ଘଓƄ�݊ ࡺ ޯ഻വറƄ�ơ ࠁ࣠ �Ƈ ƄƎƄࡩߥƄ�ƍ ༧ܻဈ Ƅࡼ� ࡼ�ࠧ߃Ƅവ഻റƄ�Ƅࡩݘࡷ ހ࣠ࠦ�ࡷ ࠒ ࣀ ଐଌƄ�ࠦ ݊ޢެ ۑ�ޯࡺ

�ࠦ ܻ ࢧ ࠁ ᄣܺ�ܻ ᐳႰ ࢧݶܻ ࠀ ƥ�ࠦ ߎ�Ƅࡩݘޢެ ࢢ ƥ�ࣩ ఱࡺ ఠƥࠦ�ۑ� ࡺࡩܻޢ ࠁޯ Ƅ�Ɣ ƥྲ ႖ݝ� ༨ဈ �ܻ ࠧƍ ༧ܻဈ Ƅ�যঠݹ�Ƈ ƄƎƄࡩߥƄ�Ƥࠧ߃ƥ

�ࠦ Ƅsampleࡩݘޢެ statistics][உै Ƅ�ܻ ࡺ ყެჅƢ �ࣩ ఱࡺ ఠ�݊ ࡺ ޯ഻വറƄߎ� ࢧ ࢝�Ƅࡩ�དྷކ ][Parametersࢧݶܻ

ࠀ �Ɖ ܻޯ ჴެࢵ Ƅ�࣠ࠧ��્ޢႁ Ƅ�ƥƀ��፥ࡩޯ ፑଘଓ߄ ޯࢵ ଘଓƄ�ž ࢧܻ ࠁ ଘଓƄࡼ� �࿃ࡷ ႓ ܻࢵ ଘଓƄ�ƞ ࢝ಛಗƄƥ߄ ࡼ�ࢧݶܻ ݊�ࡷ ࡺ ޯ഻വറƄ

ࠦ Ƅ�ܻࠦࡩݘޢެ ࢧ ࠁ Ƅ�ƢƄ߄ႀ ޯࢵ Ƅ߄� ࠢ�ۑ�ߙݘެ ݝ�ެࡷ ༨ީ �ࠦ ࢝�ݑޢެ ࢧݶܻ ࡼ�][statisticsࠀ �ơݑ ଘଓ߄ ޯࢵ ൎᑉᐽ

�፥ ገܻ ࢧ ࠁ ଘଓƄ�݊ ࡺ ޯ഻വറƄ،�݊ ࡺ ޯ഻വറƄࡼ� ࢇ�ݑ ஊैߥݶܻ Ƅ�ᇯ ᆝ �ܻ ኆ ቱߙ࣠� ข�ଘଓ�ࠢ ࠦ� ،�ଘଓރ ዙኸޢ �ࠦ ࣍ݹߥ ࡼ� ݟ�ݑ ࠒ ᑃީᐽ�ܾ ႅ ߙެ

�Ƥࠧ߃ƥࠦ�ۑ� ߘ࣠ޢ މ࣠ ଐଌƄࡼ� ࠦ�ࡷ ၴ Ǝਔ ৹�݊ ࡺ ޯ഻വറƄࡼ� ࢇ�ݑ ࠁߥݶܻ �፟ ፑƄ�ơ ࢢ࣠ Ƅ�ܻࡩ࣠ ಛಗൎၯ ࡼ� ݊�ࡷ ࣐ޢ ఱޯ ఝࠦ�ا ዙኤޢ �፥ ፕ ࢇ� ஊैߥݶܻ

�݊ ࡺ ޯ഻വറƄ�Ꭸ፻ܻݘଐଌparameters ܻ�ۑ][ Ƅ࣠ ࣃ ݊�ݑ ࡺ ޯ഻വറƄࡼ� ࠦ�ࡷ ހ࣠ ࠒ ࣀ ଐଌƄ�ࠦ Ƅ�Ƈࡩݘޢެ ก�ơރܻܻ ൎၯ ࡼ� ࡷ

�� ໄࣀࡺ ፟�ߘ ፑƄ�፥ ገܻ ࢧ ࠁ ଘଓƄ�ơ ଘଓ߄ ޯࢵ ଘଓƄ�ᄎ ႞ߥƥ

1.�मअߥ߄ ƄEstimationࡩޯ ][

2.�Ɠ ƥࡩߦƄ�Ƈ ƄƎܻީ ࠀޯ ƄHypothesis Testing ][

फं ߁ ߢ Ɓ�፥ࡦެ ገܻ ࢧ ࠁ ଘଓƄ�݊ ࡺ ޯ഻വറƄ�Ꭸ፻ܻࡷݘ�मअ࣠�ކߥ߄ ࠧ��، �ቿቱ࣠ ࠩ༬ீ ݪ�� Ƅ�፥ࡩݓࡩܻ ጿ�ƣ ࡓ࣠ ે� ،Ƅ�ƥࡩ�དྷކ ၮ�ơ ࢧ࣠ ஊै Ƅ�ƌƄमअƥ

�ࠦ �Ƈݑޢެ ࡼ�กރܻܻ �ࡷ ໄࡷݘ�ኆ ቷހ�፥ ጿ�ƌࡩߦƄࡣ� ၯ ƌ࣊� ࢵ ࣠ ࠦ��ዙኽ�ൎކߥ߄�मअޯࡷ Ƅ�Ƈࡩݘޢެ ࡼ�กރܻܻ �ࡷ ಛܻಗ�Ƈ Ƅमअކߥ߄

�݊ ࡺ ޯ഻വറƄࡼ� ࡣ�Ƅߙ�ƌƄࡷ ࠀޢ Ƅ߄ଐଌ، ࡼ�ݑ ࠦ�ࡷ �፥ࡷ߄ࠦ�ࡷݘޢެ ጿ�Ƣ࣠ॶॱ५Ƅ�Ƈ ܻႅ ޯެ ଐଌ�Ơ ൎᐱᐢࢵ ଘଓƄ࣊� ೆ�मअކߥ߄�ƥƄ�ࠦ ޢެ

ࡁࠩ ൎᐱᐢࢵ Ƅ࣊� ೆƥ�ࠦ ߄ଐଌƄ�Ƥࠧ߃�ƣ ᇴᇍ ࢵ ࡼ� ࠦ�ࡷࡷ ࡷݘ எܻै Ƅ�ƅ ൎ࣐ ࣯�ࡩ ൞൙ࡩݘƄࡣ� ࢧޢ ࠒ Ƅ�Ʀࡩޯ ࣠ ࣀޯ ࡼ�ࡴ��ƥƀކߥ߄�मअࡷ

�ᅵै��ۑ Ƅࠦ�ۑۑ ࡷݘ எܻै Ƅ�Ƥࠧ߃ �፟ ፑƄ�ƣ ࡺ࣠ ჱޯႾ�ƅ ൎ࣐ ࡼ�Ƅࡩ ࠦ�ࡷ ࠦ�ݑޢެ ࣐ ߥ߄ก�मअߥ ܻ���Ƅࡩޯ ዙ�मअߥ߄ ᑃޯᐽ�ƣ ܻޯ ࣍ݹߥ ၴ߄� �ƥކ࣠

Point estimate ][�Ɔހߦ�मअߥ߄ ƄƥIntervalࡩޯ estimate][

ࠣ࣍ ߢ ୍� फं ߁ ߢ ߥ߄ƁƄ�मअࡦެ ႀ߄�Ƣࡩޯ ఱޯ ఓ��ƌ߄ၮ��Ɔ߄ၰ Ƅƥ�ࠦࡼ�ߘޢࡺ ��ࠧ࣠�ݑ�ƆƎܻީݑቱ࣠ ࠩ വ഻റƄ�ࠦ൞൙ݘଐଌ�݊ ࡺ ޯࠖ ൞ᒑᐽ�ቿ

࣯�ۑ ࣐ ߥ ߥ߄Ƅ�मअࡩެ Ƅ�ࣩࡩޯ ఱࡺ ఓ��ƌ߄ၮ� �ࠦ ࣐ ࡼ�ރߥ ߥ߄�मअݑ�ƆƎܻީݑ �፥ۑ�ƥࠧ߃Ƅ�Ƅࡩޯ ገܻ ࢧ ࠁ ଘଓƄ

ƃ౭ݽߣ�फं ߢ߁ Ɓ��Ʀࡦެ ે�ࡷ߄ ၮࡣ� ࢧ ༨စ �ƆࡩߦƄ�मअކߥ߄�፥ ጿ��Range௪ ߄༨ဂ �ƌ߄ඳඣൺ��



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ116

�ƆࡩߦƄ�मअކߥ߄ƥ݊�ۑ� ࡺ ޯ഻വറƄࡼ� ހ࣠ࠦ�ࡷ ࠒ ࣀ ଐଌƄ�ࠦ ࡼ�Ƅࡩݘޢެ �ࡷ ܻࡺ ᐱᐕၮࡣ� ࢧ ༨စ ���፟ ጕƌଘଓƄ߄� ஊै Ƅƥ�ેၮଘଓƄ߄� ஊै Ƅ��

ࡁ Ƅ�ે ၮ�Ʀ ࣠༨݊�ۑ� ࡺ ޯ഻വറƄ�Ꭸ፻ܻܻ�ࡷݘ ᐱᐟყჅ�݊ࡺ �ƣކߥ Ƅࡼ� ࡓ ಼�Ǝ ܻ࣍ ƀ�ƥƀ�যওࡩߥƄࡼ� ߎ�ߙ�Ɔࡷ ࢧ ࠦ�ݹ ࡼ�ߘޢࡺ �ࡷ

� ॅޟ߁�:�ۑ Ɓ�फं ߁ ߢ ࢚�Ɓࡦެ ݳܸ ࢤ ߽

�౫ౄၾ ၫUnbiased߁Ɓ�Ɵࡦެ ][

�ࠦ ܻ ࢧ ࠁ ଗଓƄ�ܻࠦ ଐଌƄ�݊ݘ ࣊�ކƏ࣠ݹ ࢵ ࣠ �ƣޯࡷ ࡓ࣠ �ݹ ߄ܻࡷ ൞ᒑᐽ�౮ేݘ൞൙ࠦ�ݑެ ႁ �ేޯࡷ ၩ�ƨƄƎࡷߥ߄�ƣ ࡓ࣠ ܻࠦ�ކ ࢧ ࠁ ଗଓƄ�ƣ ƀ

ቿቷܻߥހଐଌƄ�݊ ࡺ ޯ഻വറƄ�ࠦ ൞൙ࡷݘ�Ƨ ƥ ఱܻ ఓ�ƨƄƎࣩ�ࡷߥ߄ ࣀࡺ ყߙ�ଘଓƀƥጒܻ ࣀ ஊै Ƅ࣊� ࢵ �ƣކߥ߄Ƅ�मअࡩ࣠ Ƃۑ���Ƅ౮ే ႁ ࠦ�  ፥    X̅ޯࡷ ᑃᐽݘޢެ

�ƨܻݹƥ ࣀܻ ݊�ࡷ ࡺ ༬ޯீ ࡼ� �ƨܻƄ࣠ࡷ ࣃ ࠦ�ݑ ހ࣠ ࠒ ࣀ ଐଌƄμ�౮ే ႁ �ేޯࡷ ၩ�मअߥ߄ Ƅ�ƣࡩޯ ࡓ࣠ ܻ�ݹ ݊�ݑެ߄ࠧ ࡺ ޯࠖ ൞ᒑᐽ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅࡩ࣠

  أي أن:

X ̅= μ

E (X)̅ – μ = 0

E (X ̅) = μ

ƣ ƀ�ơ X�݊ރߥ࣠ ࡺ ޯ഻വറƄ࣊� ࢵ ࣠ ଐޯଌ�౮ే ႁ �ేޯࡷ ၩ�ࠦ ࣐ ۑμࡷߥ߄�Ǝރߥ

ࢄ� Ɓࣝߖ ƁConsistencyࡦެ ][

ࡼ� �ơݑ Ƅ࣠ߙߥ�ƨܻݹߥܻ ࠦ��ࡷߥ߄�ƨƄƎޯࡷ ଐଌႾݘƄࠦ൞൙ࡩݘޢެ ݊�ࡷݘܻ ࣊�ކƏ࣠ݹ ࢵ ࣠ �ƅޯࡷ ƄߘƄ�ơ ၰܻ �ቿቱ࣠ ࠩ വ഻റƄ�݊ ࡺ ޯ഻വറƄࡼ� ࠢ�ࡷ ჱޯ

࣊� ࢵ ࣠ ଐޯଌƄ�ƣ Ƃࠦ�ۑ� ࡴ�Ƅࡩݘޢެ ᄽ �ƌƄƌƏƄ� ൞ܻᇅᆝ ࢧߦ� ࡼ�Ƅࡩ ࠢ�ࡷ ჱޯႾ ݊�ࡷݘܻ �௪ކƏ࣠ݹ ܻ ง୍�ƅ ƄߘƄƥ�ቿቱ࣠ ࠩ വ഻റƄ�ࠦ൞൙ݘଐଌƄ

፥ ጒܻ ࣀ ஊै Ƅ  ̅X  �݊ ࡺ ޯ഻വറƄ࣊� ࢵ ࣠ ଐޯଌ�ƨܻࣀߥ ჴࡷ�ƨƄƎࡷߥ߄μ�ܻ ൞ᇅᆝ �ƥࢧߦ� ࡼ�Ƅࡩ ࠢ�ࡷ ܻ ง୍�ƅ ƄߘƄ�ƌƄƌबअ�ܻ ൞ᇅᆝࡴ�ز ᄽ �ƌƄ

ࠦ ࡼ�ଐଌƄݘƄnࠦ൞൙ࡩݘޢެ �ƅࡷ ƄߘଘଓƄ�ƌƄƌबअ�፥ ፑܻ ƥᐳܻހࡩޯܻ ႞ۑރߦ

�ƃŻܸࡐߣ ᚸࡦƁEfficiency ][

ࡣ ଛଓƄ�௪ߘ ܻީޯ Ƅ�Ƈࡩ Ƅƍ�ܻࠦ ࢧ ࠁ ଗଓܻ �፥ߙ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ �Ƅࡩ࣠ ܻƥ ࣀܻ ჴࡷ� ໄޯ ყႻܻ ࢧ ࠁ ଗଓ�ܻࠦ ଐଌƄ�݊ݘ �ƣކƏ࣠ݹ ᇴᆝ �ƄƍƂ

ž࣠ࡁߦ �Ǝࣩ�ࡷߥ߄ ఱࡺ ఠमअࣩ�ކߥ߄ ఱࡺ ఠ�ܻࠦ ࢧ ࠁ ്ᑉᐽ�ቿቷܻߥހଐଌƄ�ࠦࡩߥޢࡺƄƥ�ž࣠ࡁߦ �ే ၩ�Ǝࣩ�ࡷߥ߄ ఱࡺ ఠ�Ʀ ༇ ଛଓƄƥ

�ž࣠ࡁߦܻ ࢧ ࠁ ଗଓƄ�݊ ସବଣƥ�ƣޢ ƀ�ሯሡሁ �ūࠦ ൞൙ݘ൞ᒑᐽ�௪ ౮ే ႁ �ేޯࡷ ၩ�௪ मअܻ�ކߥ߄ ዙൎᇩᆝƥݪ� ყࡩƄ�ે ၮ�ž࣠ࡁߦ �ే ၩ�ƥƀ�Ƈ ܻ

�ܻ ࠁޢރܻ ƀ�ࣩ ఱࡺ ఓࡣ� ଛଓƄ�௪ߘ ܻީޯ Ƅ�Ƈࡩ Ƅƍ�ܻࠦ ࢧ ࠁ ଗଓܻ �፥ߙ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ࢪ�Ƅࡩ࣠ ��ቻቱރߦ ಛܻಗ�ܻࠦ ଐଌƄ�݊ݘ Ƅࡩ�དྷކƏ࣠ݹ

Ɔžۑ ࡁߦܻ �ࡁ ଛଓƄ�मअߥ߄ Ƅࡩޯ

�ࠣ ࡐߣݶܸ ᚸࡦƁsufficiency ][

�Ƈ ႀ߄�Ƣࡷݘळॅܻࡷ ޯࢵ Ƅ�ƄƍƄ�ƞ ᇴᆝ �ƎƄߥ߄൞ᒑᐽ�ơ �ᑑރߥ࣠ ᐽƍƥ�༇ Ƅ�Ǝࡷߥ߄� ᐱܻᏳߎ� ࢧ �ଘଓ�ࠦ ࡼ�Ƅࡩݘޢެ ߙܻޢࠦ�ࡷ Ƃࢠ

݊ ޯึ�དྷࡩƄ�ƆƎߥ߄ଐଌƄ�፟ ፑƄ�ే ఴ ఠ�ࠦ ࢢޢ உܻै Ƅ�Ƥࠧ߃ƥࠢ�ۑ� ଐଌܻࡷݘ�मअކߥ߄�ƌƄଐଌƄ�݊ ࡺ ޯ഻വറƄࡼ� �Ƈݑ �ƒࡷݘळॅܻࡷ ൎႀ ޯࢵ ଘଓ

�Ƈۑ� ޢީރܻܻ Ƅ�݊ࡩ ࡣ�ࡷ ࡷ Ƅ�፥ࡩݘܻޯ ጿ�ƣ ܻ࣠ ࢧ ࠁ ଘଓƄ�ܻ ᐱᏳ
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�݇ ࡷ സެലമƁ�Ꭵ፸ܸݕଉ�ࠣ ࣍ ߢ Ɓ�फंࡦީ ߁ ރߢ

�፥ ገܻ ࢧ ࠁ ଘଓƄ�݊ ࡺ ޯ഻വറƄ�፥ ጿ�ܻ ࣊ ،ၩࡩީܻ ࢵ ࡣ�Ƅࡩ࣠ ࠢ�ࡷ ଐଌܻࡷݘ�ƞ �ଘଓ�፥ރݘ ጒܻ ࣀ ஊै Ƅ]μ[�ࠢ ܻ ง୍ƥ

]2σ[�ࠦ ᑃᐽ�፥ݘޢެ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ၴ߄�Ƅࡩ࣠ ݊�ۑ�ƥރ࣠ ࡺ ޯ഻വറƄࡼ� ࠦ�ࡷ ၯ߃�ݑޢެ ƀ�፟ ፑƄ�ܾႅ �ᑑރ ᐽƍࡣ� ၴ �ଘଓۑ�x̅] [ ۑ�

��ࠦ Ƅ�௪ࡩݘޢެ ܻ ง୍߄� ၴ ݊�ۑ�ƥރ࣠ ࡺ ޯࠖ ൞ᒑᐽ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ॅळࡩ�Ƅमअކߥ߄�Ƥޯރݘƥ]2[ S�௪ ܻީޯ ƥރݘ�Ƥޯކߥ߄�Ƅमअࡩ

�ࠢ ܻ ง୍ƥ�݊ ࡺ ޯ഻വറƄ]2σ[मअܻ�ކߥ߄ ၴ߄ރ ƥƄߘ߄��ƣ ࡓ࣠ �ރ ໄޯ ஊैࡩܻ Ƅ�ܻ ᆿޯᆝ �፥ ጿۑᎨ፻ܻࡼ�ࡷݘ ࠦ�ࡷ ൞൙ݘଐଌ�ࠦ ࣐ ߥ �Ƅ݊ࡩެ ࡺ ޯ഻വറƄۑ�

�ƃ౭ࡦߣƁ�फं ߁ Intervalރߢ Estimate ][

�ࠦ ܻ ଐଌƄ�ƅݘ ॅळࢵ �Ƈހܾ ޢީރܻܻ Ƅ�݊ࡩ ዙዋ ࡼ� �࿃ࡷ ႓ ܻࢵ ଘଓƄ�Ɠ ݊�][ƄSamplingࡩݓ ࡺ ޯ഻വറƄ�ƒ ࢧܻ ࠀ �ࠦ ࢵ ƄƎƌ �࣠ ࠧ

�যওࡩߥƄࡼ� ߎ�ߙ�Ɔࡷ ࢧ ࣐�ƥƄ�ࠦކߥ߄Ƅ�मअࡩߦ�Ɔۑ�ƥކߥ߄Ƅ�मअࡩߦ�Ɔݹ ߥ �ơކߥ߄Ƅ�मअࡩެ ൎၯ ࡼ� ࣊�ࡷ ࡼ�ߙߥ ࡓ ಼�Ƅࠧ߃ƥ

अܻ�ކߥ߄ ࡺ ყެჅ�� �ࠦ ൞൙ݘ൞ᒑᐽ�Ɔ߄ၰ Ƅƥ�ࠦ ࣯�ߘޢࡺ ࣐ �ݹݘ �ࠦ ࣐ ߥ ݊�ۑ��ƥކߥ߄Ƅ�मअࡩެ ࡺ ޯ഻വറƄ�Ꭸ፻ܻࠢ�ࡷݘ ያެዧ �݊ �ƣކߥ Ƅࡼ� ࡓ ಼�དྷࡩƄƥ�म

� �ࠦ ൞൙ݘଐଌƄ�ܻ ᐱᐟყჅ�݊ࡺ �ƣކߥ Ƅ�Ǝݹߥ߄�Ƨ ኅ ቱƄƥ� ໄޯ ࣯�ߘޢࡺ ࣐ ༨߄�ƌކߥ߄Ƅ�मअࡩߦƄࡩߦ�Ɔ��ݹݘ ƥۑ��� ໄޯހߥޢࡺ�Ɔ، �ࠦ ࡺ Ƅࡩߥޢ

፟��ۑ� ጕƌଛଓƄ߄� ஊै Ƅ� �ܻ คኆ ቱƄ�ࠦ ��Ƅƥࡩߥޢࡺ �ે ၮଘଓƄ߄� ஊै Ƅ� �ܻ Ƅࡩݘޢ

�ే ఴ ఓ�ƆࡩߦƄ�मअކߥ߄�ƣ ƀࠦࡩߥƄ�Ɔࣩ�ߙ ఱࡺ ఠ�ūࠦ Ƅ࣠ ࣃ ࠦ�ࡩߦ�Ɔݑ ൞൙ݘଐଌƄ�मअ፟�ކߥ߄ ፑƄconfidence Interval]

[

ࠁߥޢߥ ࣯�ߘޢࡺࠦ� ࣐ ݟ�ƀރࠢ�ݹݘ ࠁޢ ࢥޢࠦ� ࣐ଘଓƄ�ቻቱ�ࠦߙ ߥ �ƣކߥ߄Ƅ�मअࡩެ Ƅ߄�༬စ �मअߥ߄ Ƅ�፥ࡩޯ ጿ� ໄޯ ࣐ݹߥ ƎރƄ�ࠦࡩ ೃƥ�ࠦߥܻ ޢ

�Ɔƌߦ ଐެଌƄ�ࠦ ࣐ ߥ Ƅ�ƣࡩެ Ƅݟ� ࠁޢ ࠦ�ۑ� ࣐ݹߥ �ƅࠧ߃Ƅ�Ƥࡩ ࡼ�ݑޢ࣠ ܻ�ࡷ ࢥ Ƅ�ƣݹ ࡓ࣠ �ƣކ Ƅࡼ� ࡓ ಼�Ɔ౮ే ଐଌƄ�Ƥࠧ߃ƥࠦ�ۑ� ൞൙ݘ൞ᒑᐽ

ࠧमअކߥ߄�ƌƄଐଌƄ�ࠦ൞൙ݘଐଌƄ�፟ ፑƄ�ƆƎߥ߄ଐଌƄ�ࠦࡩߥޢࡺƄ�ƅ �Ʀߘ ެܻ�ࡷ߄ �ၒলࡩ ஊैߥޢߥޢ�ଘଓ�ࠦކ࣠ Ƅ�ƌƄ߄ၮଘଓƄ࣊� ࠀ �ેၮܻۑ�

�ƣ Ƅࡣ� ࢥ ƥ�ࠦݹߦ ൞൙ݘ൞ᒑᐽ�Ɔቧሼ࣓ࡷ�Ɔ߄ၰ Ƅƥ�ࠦ �ƣߘޢࡺ ࡓ࣠ �ƣކ Ƅ߃� ༨ީ �ଘଓ�ࠦ Ƅ�ƈࡩݘ൞൙ޢ ༨ܻဂ ଘଓƄƥ�Ƈ ܻࢵ ƄƎኆ ቱƄ�፥ ጿ�ܻ ࢥ Ƅƥݹ

ࠦ�ۑ� ࣩ��ߙƄ�Ɔࡩߥ ఱࡺ ఠ�Ɔƌ߄ ༨ீ �Ɔߙ�ƥƄ�Ǝ ܻ࣍ Ƅࡼ� ያዧ �ƆƎߥ߄ଐଌƄ�ࠦ Ƅ�ƣࡩߥޢࡺ ࡓ࣠ ƥ�ࠦކ �Ƈމߥ ܻၴ Ǝƌ�Ơ ܻެ ࠧ�ƣ ࡓ࣠ ކ

� ��௧ێ ோܸަެ ݇�ࡴݕƁ�Ɵूरࡦ ࡷ സެലമ�። ጏܸ ࢽ இॅ Ɓࣇ� ࢲ Ɓ�फंࡦࣝ ߁ ��ރߢ

࣌ݶࠣ ࠦ�:ހ ݹഁ ೨ଐଌƄ�ࠦ Ƅ�ࠦࡩᐱᐟݹܻ ࣏ݹ ࢝�ރ งCentral Limit Theorem ] [ ،�݊ ࡺ ༬ޯீ �ܻ ኆ ቱ�ƣ ᇴᆝ �ƄƍƂ�ࠢ ރܾ ހ

�፥ ጒܻ ࣀ ஊै Ƅ�࣐ࠢ ࢵ ƥμ���ܻࠢ ง୍ƥ2σ�ࠦၰ ܻޯ ଐଌƄ�ࠦƄ࣠ ࣃ Ƅ�Ƈࡩݘ ܻެ Ƅ�ᇯࡩݘޢ ᆝ�ࠢ ެܻ�ެࡷ ༨ީ �ƥ، Ƅ�݊ Ə࣠ݹ ࠦ�ߙޯ ܻ ଐଌݘ

�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ॅळࡩx̅  ƤƎ࣊�ߘ߄ ࢵ ޢ�ഭ୨ީހ࣠ ࣐ Ƅ�݊ࡩ Ə࣠ݹ ࡼ�Ƅࡩޯ ܻ�ࡷ ୍ܻ�ߘ �ƣކƏ࣠ݹݘ ࡓ࣠ �௪ߘ߄μ���ƤƎࢵޢ ܻ ง୍ƥ

/n2σݹࢠܻޢƎ�ᑑ ᐽƍ �ࠦ ၩ ࢢޢܻ ࡼ� ࡓ ಼ ƥۑ���፥ ጘଘଓᇴᆝ �ܻ

X ~ N (μ ، σ2 )

X ~ N (μ ، σ2/n )

�Ƅ ܸงକଐƁ
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��݊ ࡺ ༬ޯீ � ܻኆ ቱ�ƣ Ƅ�Ɠ ރߦN�ࡴ� ᓉᒴၤ Ƅࢪ� ࡼ�ރߦ �Ƈࡷ ܻެ ࡼ�Ƅࡩݘޢ ၮ�ࠢ߄�ƌࡷ ݝ�ެࡷ ༨ީ ƥ��n  (، �ƣ ߙܾ

���፥ ፕ �Ƈ ܻެ ಛಗ�ࠦ߃Ƅ�Ƥࡩݘޢ กܻ ࣀ ஊै Ƅ�Ɣ ܻࢵ ƥଘଓƄ

ҧݔ
ଵ ،
ҧݔ
ଶ ،
ҧݔ
ଷ ،

… … … … . . ، ҧݔ

� و�፥ ጘଘଓᇴᆝ �ࣩ ࣐ �Ɣݹݘ ܻࢵ ƥଘଓƄ࣊� ࢵ �ƥ

μ ௫ҧ=

ҧݔ
ଵ ،
ҧݔ
ଶ ،
ҧݔ
ଷ ،

… … … … . . ،

݊

μ ௫ҧ=
∑௫ҧ


= μ

��ƣ ƀݟ� ࠁޢ

= μ ୶ҧ�ࠦ กܻ ࣀ ஊै Ƅ�Ɣ ܻࢵ ƥଘଓƄ࣊� ࢵ ƥ

n�Ƈ ܻެ  �ၮ߄Ƅ�ƌࡩݘޢ

μ�݊ ࡺ ޯࠖ ൞ᒑᐽ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ  �Ƅࡩ࣠

x̅�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ࠦ �Ƅࡩ࣠ ᑃᐽݘޢެ

�ܻ ࠧƌ߄ၮ�Ƈ ܻެ ܻ�ݑޢ ެީ ༨ �ƄƍƄƥn���ࠢ ᄽࡺ �݊ ࡺ ༬ޯீ ࡼ� N�࣯ࡷ ࡺ ჱޯႾ�Ƈ ܻެ ಛಗ�፥߃Ƅ�Ƥࡩݘޢ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅ�ƣࡩ࣠ ��ߙܾ

��Ƨ ƥ ఱܻ ఓƥ�݊ ࡺ ޯ഻വറƄ�Ƅࠧ߃ �፟ ፑƄμۑ��ଘଓƥƄ�ࠢ ކܻ ช୍Ƅ�ƅ ॅळ࣐ ଐଌƄ�࣠ ࠧ�Ƅࠧ߃ƥ

���࣯ ࣐ �፥ݹݘ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ࡼ�Ƅࡩ࣠ ࠦ�ݑ กܻ ࣀ ஊै Ƅ�Ɣ ܻࢵ ƥᑉᐽ�Ƈ ༨စƄߙܻ ଘଓƄ�݊ ୪�ƣހ Ƅ�ሯሡሁ

ҧݔ)
ଵି

 μ )ଶ ، ҧଶିݔ) ߤ )ଶ ҧଶିݔ) …ଶ(ߤ … … … . . ، ҧିݔ) ଶ(ߤ

σ௫̅ ୀ
ଶ ҧିݔ) ଶ(ߤ /n

��Ơ Ž߾ޟݜ�

σ௫̅
ଶ=��፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅ�௪ࡩ࣠ ܻ ง୍

፥ݔ̅ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ  �Ƅࡩ࣠

μ�݊ ࡺ ޯࠖ ൞ᒑᐽ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ  �Ƅࡩ࣠

nƇ ܻެ  �ၮ߄Ƅ�ƌࡩݘޢ

σ௫̅
ଶ =

∑( ௫̅ି ஜ)మ


=

∑ቀ
∑ೣ


ି

∑ഥೣ


ቁ


=

∑∑( ௫ି௫̅)మ

మ



=
∑{∑( ௫ି௫̅)మ}

మ .

=
∑{( ௫ି௫̅)మ}

మ .

=
∑( ௫ି௫̅)మ

మ
=

∑( ௫ି௫̅)మ





=
మ


،         (σଶ =

∑( ௫ି௫̅)మ


)
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σ௫̅
ଶ =

మ


[ �፥ ጕܻ Ƅ�ƅࡩ ॅळ࣐ ଐଌƄ�࣠ ࠧƥ ]

  اي ان :

X̅ ~ N (μ ، σ2/n )

ކܻࠢ ช୍Ƅ�ƅ ॅळ࣐ ଐଌƄ�࣠ ࠧƥ

�௧ ோܸަެ ݇�ࡴݕƁ�Ɵूरࡦ ࡷ സެലമ�። ጏܸ ࢽ இॅ Ɓࣇ� ࢲ Ɓ�फंࡦࣝ ߁ ߕ

:. X̅ ~ N (μ ، σ2/n )

:. σ௫̅
ଶ = σ2/n

σ௫̅ = ට
ఙమ



௫̅ୀߪ 

√

….(standard error ..SE) Ƨ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅ

��บ คᇴᆝ �Ƅƍƀ

X ~ N (μ ، σ2 )

��ƣ ߙܾ

Z =
௫ିஜ

ఙ
 ~   N( 0، 1)  

�ࠦ ࣊�Ƅࡩݘޢެ ࢵ ࣠ ଐޯଌ�ࠦ ࣀީ ჱܻܻ�ހࡩ ƀࡷ

X̅     ~ N (μ ، σ2 /n)

Zα/2 = =
௫ҧିஜ

ఙ/√
 ~ N(0،1) 

Zα/2 = =
௫ҧିஜ

ఙ/√

� ໄ࣐ ࢵ Ƅ�፥ࡩ࣠ ጿ� ໄ࣐ߙ Ƅ�ƅࡩ ྲ Ⴎ ހ

Zα/2 . ݊√/ߪ = −ҧݔ μ

μ = x̅ -  Zα/2 . √/ߪ  ݊                   …. x̅ ˃ μ

μ = x̅ +  Zα/2 . √/ߪ  ݊                  …. x̅ ˂ μ

���ƤൎၮƄ� ໄޯ ƌࡩ ࡼ�ଐଌƄݘܻ ƥࡷ

x̅ - Zα/2   . + μ    ˂   x̅   ˂   √/࣌ Zα/2   . √/࣌
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�௪ ܻީޯ �፥ࡷݘƄ�Ƣॅळࡩ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ॅळࡩ�ƆࡩߦƄ�मअކߥ߄�ƣ ࣠�ߘރܻ࣠ ࠧ�Ƅࠧ߃

�ਔ ]༨ဈ]/2αZ߄৲

/2αZރ��དྷࡩƄ�ࠦ Ƅ�Ʀࡩߥ ࣠ ࣀޯ ೃ�ܻߥ߄�ƎƄࡷ ᐱᐢߘޢࡺ�ƌ߄ඳඣൺƥࠦ�ۑ� ᑃᐽ�፥ݘޢެ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ॅळࠦ�ࡩ Ǝݹ ଐଌƄ�ࠦݘޢܻ Ƅ�፥ࡩߥޢࡺ ፕ�ܻ ࢥݘࠩ

�मअߥ߄ Ƅ�፥ࡩޯ ጿ�ܻެ �บމߥޯ คᇴᆝ �Ƅƍ �ơۑߙܺ ܻࡺ ࠁޯ ଘଓƄ�ƎƄࡩߥࠦ�ࠧ࣠�ࡷߥ߄Ƅ�Ʀ ࣠ ࣀޯ �፥ۑ�ƥࡷ ገܻ ࢧ ࠁ ଘଓƄ�मअߥ߄ Ƅ�፥ࡩޯ ጿ� ���

���ơ ܻࡺ ࠁޯ ଘଓƄ�ƣ ߙܺ

P = 1- α = 0.95

α = 1- 0.95 = 0.05

�ƣ Ƃݟ� ݹ࣠ࠦ�][αࠁޢ ଐଌƄ�Ʀݘެ ࣠ ࣀޯ �፥ࡷ ፕ

ۑ

Ƨ ƥ ࣀܻ ჴࡷ�ཀྵཏࠒ ଐެଌƄ�ષઔ੮ܻၴ �ે ၮ�ࠦ ၰ ࣀܻ ଐଌƄ�ƣ ࡣ�ߙܺ ࡺމܻ ࠒ�ཀྵཏޯࡷ ଐެଌƄ�ƣ ƀݟ� ࠁޢ

�ਔ ႁ߄৲ ƥ]/2α[Zࡩޯ 0.025 = Z

= 0.4750.025–0.5

�Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�ơࡩޯ ƥၴ߄ ࡼ� ƥū��ơࡷ ƥၴ߄Zū��ƣ ƀ߄�༬စZ 0.025���ࠦ ၰ ࣀܻ ൞ᒑᐽ�ቿቷܻߥހଐଌƄ�፥ ፕ

� �ۑ � �����ƣ ƀ�Ƨ Ƅ

Z 0.025 = 0.475 = 1.96

�ơ ܻࡺ ࠁޯ �ᑑހܻ ᐽƍƥ� ��

�ơ ܻࡺ ࠁޯ ࠦ�ހܻ �ƌߙƄ�Ɔࡩߥ ༬ܻ �ଘଓ�Ƣ߄ႀ ఱޯ ఓ�ƣ �ࠧ߃Ƅ�Ƅࡩߥރܻ࣠ �௪ۑ��� ܻީޯ ݊�ࡷݘƄ�Ƣॅळࡩ ࡺ ޯࠖ ൞ᒑᐽ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ॅळࡩ

x̅ - 1.95 μ ˂   √/࣌.   ˂   x̅ + 1.96 . √/࣌
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�ࡣ� ࢥ Ƅ�ࠦߙ Ǝ�ࠦݹࢠܻޢ ࢧޢݓ �ƤൎၮƄ�ƣހ Ƅ�ࠦࡩߥރܻ࣠ ހܻ ૻࡼ� ࡓ ಼ ƥ

μ     =   x ̅  +   1.96 . √/࣌

��ƣ ƀݟ� ࠁޢ

�ࠦ ે�ࡩߦƄ�Ɔࡩߥ ၮଘଓƄ߄� ஊै Ƅ=/√nσ x̅ + 1.96 .    

 �ࠦ ፟�ࡩߦƄ�Ɔࡩߥ ጕƌଘଓƄ߄� ஊै Ƅ/√n σ1.96 .  -x̅ 

�፥ ጒܻ ࣀ ஊै Ƅ�࣐ࠢ ࢵ ƥ�ഭ୨ީޢ ࣍ �݊ ࡺ ޯ഻വറƄ�ƣ ᇴᆝ �ƄƍƄƥμ��ܻࠢ ง୍ƥ2σ�บ คᇴᆝƥۑ��ƣ ଘଓ࣠ ࠩ༬ீx̅�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅࡩ࣠

�ƥ�ࠦ ᑃᐽ2S�ƥ�ܻݘޢެ ᐱᐟ᠃ܻ ง୍n� �ࠦ ࡴ�Ƅࡩݘޢެ ᄽ30˃n�ƣ ࣩ�ހࡩܻߥރܻ࣠ ࣐ �፥ކݘ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ॅळࠦ�ࡩ ��ۑ��ƥߙƄ�Ɔࡩߥ

��፥ ጘଘଓƄ

x̅  -    Zα/2 √/࢙. ˂ μ ˂ x̅  +   Zα/2 . √/࢙

 أي أن :

μ = x̅   +   1.96 . √/࢙

� ݇��ێ ၽ߁�ƟƁރƌࣝݶ ࢲެ �።ݽܸ ጏܸ ࢽ இॅ Ɓࣇ� ࢲ ूरࠣ�ࡦ ߢ Ɓ�Ƅࡦޯ Ɓ౭ߖ��]t[ܻޢީݘޢ ࣍ �݊ Ə࣠ݹ Ƅ�ƣࡩޯ ࡓ࣠ ܻ�ݹ ��ݑެ߄ࡷ

��௪ ܻީޯ ࡼ�Ƅࡩ ࡓ ᚻࡩƥ2σơ ࣠ࠩ༬ீ  30و˂n݊ ႀ߄�ƢކƏ࣠ݹ ఱޯ ఝ�ܻ คܺ t�ơߙ ࠁ࣠ ࡣ� ࡺމܻ ݊�ޯࡷ Ə࣠ݹ ۑ�ࠧ߃Ƅ�Ƅࡩޯ

ࡼ� �ేࡷ ࡁީ �ž༅ �Ƅ߃ಛಗƥۑ��Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ࠦ�ࡷ Ǝރ ܻ�ހଐଌܻߥܻ ႁ ࣐ ࡁ�ކߦ Ƅ�ࠢ ࡓެ ᚻࡩƥ࣊�ۑ� ࢵ ࣠ ଐޯଌƄ

ၰ߄� Ƅƥ�Ƨ Ǝ ޢ�ഭ୨ީࡷݘޢܻ ࣍ �݊ ၴ߄�ކƏ࣠ݹ ܻ�ݹ࣠ ࡺ ყެჅۑ��ƞ Ƅ࣍ ଘଓƄ݊�ݑެ߄� ࠢ�ކߥ ࠁޯ ࣀܻ �Ơކ ،ࡷ ܻެ ࠧ�ƣ ܻ�ߙܻ Ə࣠tݹݘ

ࡴ� ᄽ �ƌƄƏ�ܻ ൞ᇅᆝ ࡼ� ࡓ ᚻࠦ�ۑۑ�ࡩ ޯߦ ༧ீ �ࠦ ༇ݹ �Ƈ ܻၴ Ǝਔ ৹ƥ�ࠦ ࡼ�Ƅࡩݘޢެ ࡴ�ࡷ ᄽ �ᇯ ᇍ ܻ�ࡩ ޯߦ ༧ீࠦ�ߙ Ƅ�݊ࡩݘޢެ �ƣކƏ࣠ݹ ܺt

�ƣ ࡓ࣠ ܻ��ކ �Ƨݑެ߄ࡷ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ ࡼ�Ƅࡩޯ �ƅࡷ ݹߥn ≥30 ،�݊ �ƣކƏ࣠ݹ �ਓߙܺ ৯ݑެ߄ƥtࡼ� �ƅࡷ ݹߥ

ܻ�ۑ ƥݹ ࣀܻ ჴႾ�ཀྵདྷࠁ ޢ�ഭ୨ީۑ� ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅࡩޯ
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�ᇬ ᇊ �ࢵ ݇��ێ ��ރƌࣝݶt

যওࣩ�ߘ ࣐ ƥt��݊ކݘ ���ơކƏ࣠ݹ ƥၴ߄ �፥ ጿt�ࠦ ஊैݹ Ƅ�Ƈ ܻၴ Ǝƌƥࠦ�ۑ� ޯߦ ༧ீ �ࠦ ༇ݹ �Ƈ ܻၴ Ǝƌݝ� ༨ဈdf�ࣩ ࣐ ކݘ

��ࠦ ހࡩܻݘൎߘ

df = n-1

�Ɔ߄ၰ Ƅƥ�ࠦ ൞൙ࡷݘ�मअކߥ߄�ਔ ৲मए�ܻ �ƄƍƄƥ߄�ۑ�ၰ Ƅƥ�ܻ ࢧ ߘܻ ࠦ�ރ ࡴ�Ƅࡩݘޢެ ᄽ �፥ ፕ �ࠦ ஊैݹ Ƅ�Ƈ ܻၴ Ǝƌμ ، �ࠦ ƥߙƄ�Ɔࡩߥ

�݊ ႀ߄�ƢƄކƏ࣠ݹ ޯࢵ �ơހܻ ࣠ࠩ വ഻റƄ�݊ ࡺ ޯࠖ ൞ᒑᐽ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ॅळࡩt�ࠦ ࣩ�ހࡩܻݘൎߘ ࣐ ކݘ

  أي أن :

μ = x̅   +  t α/2 . √/࢙

�Ƅ ܸ࣍ ࢲ ࣝ ެଉƁ�ૄ સၫ�ቼቴޯࡴŽ

��ơ 9.1�Ƨࡷܻ ƥ ఱܻ ఓ�ࠦၮƎ୷୪�፥ ጿ�ơ Ƅ�Ǝࡩކߥܻ ༬ܻೞ Ƅ�Ɖ ܻคଗଓ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�ƣ ᇴᆝ �ƄƍƂ��݅�ۑ�7�� ࡁ

ࡼ�، �Ɔేࡷ ࠦ�ࡁީ Ƅ࣠ ࣃ ࠦ�ݑ �Ƈݑޢެ ే ࠀޯ Ƅ36�Ɔࠖ ࣃ Ƅ�Ɖࡩ ܻคƀ࣊� ࢵ ࣠ �ƣޯࡷ ƀၴ߄� ƥ�ƥ�Ɔ༬ೞ20�፥ ፕ �ܻ ዙኽ݅�ۑ� ࡁ

�ࠦ Ƅ�Ʀࡩߥ ࣠ ࣀޯ ݊�ݑެ߄�ࡷ ࡺ ޯ഻വറƄ࣊� ࢵ ࣠ ଐޯଌ�ࠦ ۑ90%ߙƄ�Ɔࡩߥ

x̅ - t α/2 + μ    ˂   x̅   ˂   √/࢙. t α/2 . √/࢙
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��፥ ጘଘଓƄ�ƣ ࣩ�ހࡩܻߥރܻ࣠ ࣐ �௪ݹݘ ܻީޯ ݊�ࡷݘƄ�Ƣॅळࡩ ࡺ ޯ഻വറƄ࣊� ࢵ ࣠ ଐޯଌ�ࠦ ࡣ���ߙƄ�Ɔࡩߥ ஊै Ƅ

μ = x̅   +  z α/2 . ો/√ܖ

z α/2 = Z0.05 = 1.64

μ = x̅   +  1.64 . ો/√ܖ

       = 20  +   1.64  . 7/ √36    

= 20 + ( 1.64 x 1.167)

= 20 + 1.913 = � � �ۑ � �

�Ʀމߥࠦ� ࣠ ࣀޯ �ơݑެ߄�ࡷ Ƅ�Ǝࡩކߥܻ ༬ܻೞ Ƅ�Ɖ ܻคଗଓ�݊ ࡺ ޯ഻വറƄ࣊� ࢵ ࣠ ଐޯଌ�ࠦࡩߥƄ�Ɔߙ�ƣ �ᑑߙܺ ᐽਓ ৹ƥ90%���Ƨ ƥ ఱܻ ఠ

� � �ۑ �–� � �ۑ � ��ࠦ ࣀީ ჱჅ�ƣ Ƅƥ�ܻމߥ࣠ คƀ�Ƨ ƀۑ���90%�݊ �ơݹߥ ࠖƄ�Ɔࡩކߥܻ ࣃ �Ɖࡩ ܻคଘଓƄ࣊� ࢵ ࣠ �ƣޯࡷ ހܾ

�ƆࡩߦƄࡼ� ያዧ]� � �ۑ �–� � �ۑ ݅��(ۑ]� ࡁ

��ơ �ࡷܻ ࡼ��ۑ ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ �Ƈݑޢެ ే ࠀޯ Ƅ��64�Ɵ ࠒ࣠ ࣀ ଐଌ�Ɔ࣠ީݑ�ƣ Əƥ࣊� ࢵ ࣠ �ƣޯࡷ ƀ� ໄ୍ง�Ƅƍ �ƣߙܺ ࢧހܻ࣠ Ƅࡩ

�࣠ ࠧ �ࠦ Ƅ�፥ࡩݘޢެ ጿ�Ɔ࣠ �Ƅࡩݘީ �ۑ ��Ƨ ƥ ఱܻ ఓ�ࠢ ၴ߄�ƀރ ƥƥ�ࠦ ࡼ�Ƅࡩݘޢެ �Ƨࡷ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄݪ�� ࣀ ࠁ ݅�ۑ� �ࡁ �ۑ

�ࠦ �Ʀމߥ ࣠ ࣀޯ ݊�ݑެ߄�ࡷ ࡺ ޯࠖ ൞ᒑᐽ�१ ॏߥޢஊै Ƅ࣊� ࢵ ࣠ ൞ޯᒑᐽ�ࠦ ၰ߄Ƅ�ƌƥࡩߥ �፥ ፕ �ܻ ዙኽ݅�ۑ� 95%ࡁ

��ࡠ� இॅ Ɓ

��Ɔే ࠦ�ࡁީ Ƅ�ƣࡩݘޢެ Ƃݟ� 30≥ࠁޢ

�ࠦ �Ʀމߥ ࣠ ࣀޯ ࠦ��%95ݑެ߄�ࡷ ݹ࣠ ଐଌƄ�Ʀݘެ ࣠ ࣀޯ )05ۑα=0�ࡷ

2/αz=� �ۑ � �z=� �ۑ �

μ     =   x̅   +  1.96  . ௫ҧߪ

μ     =   x̅   +  1.96 . ݊√/ݏ

= 2.95 + 1.96  . 0.3/ √64    

= 2.95 + ( 1.96 x 0.0375 )

μ = 2.95 + 0.0735

�ࠦ ࣀީ ჱჅ�ƣ Ƅƥ�ܻމߥ࣠ คƀ�Ƨ ƀ95%࣊� ࢵ ࣠ �ƣޯࡷ �ƣݑ�Ɔ࣠ީ،ހܾ ƏƥƆࡩߦƄ�፥ ጿ�݊ �ƣކߥ ࢧހܻ࣠ Ƅࡩ

)� �ۑ �–� �ۑ ���݅ ࡁ

��ƞ ܸޯ �ࡴ ࡼ�)�ێ ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ ࣊�25��ݑޢެ ࢵ ࣠ ޯೃ�Ɔƌ80ࡷߦ ، �ഭ୨ީޢ ࣍ �ࠢ ݊�ކƏ࣠ݹݘ ࡺ ༬ޯீ ࡼ� �Ƈࡷ ၯ߃ ƀ

، �Ƨ Ǝ �ƞࡷݘޢܻ Ƅ༨စ ଐଌƄ�ేݘƢॅळۑ�30ހܻ ၩ�݊ ࡺ ޯ഻വറƄ࣊� ࢵ ࠦ��ࡩ࣠ งଘଓƄ�ࠦ Ƅ�Ƈࡩߥ Ƅၴ߄�ߙ ƥƀۑ�

I.90%
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II.95%

III.99%

IV.�ၖ࿏ ܻޯ Ƅ�ྲࡩެ ႞ߙ

�ƣ ƀݟ� ࠁޢ ��ࡣ� ஊै Ƅσ�ࠦ ఱ ،ࡷݘळॅࡷ ఝ�ܻ คܾ �Ƨۑߙ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ ႀ߄Ƅ�Ƣࡩޯ ޯ

�ࠣ �ƣކߢ ࣝ ࢽެ ߁�ࡴ %90ݎީ

μ     =   x̅   +  z α/2 . ௫ҧߪ

μ     =   x̅   +  1.64 . ௫ҧߪ

μ     =   x̅   +  1.64  . ݊√/ߪ

= 80 + 1.64 . 30/√25

= 80 + 1.64 x 6

= 80 + 9.84

�݊ ࡺ ޯࠖ ൞ᒑᐽ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅ�ƣࡩ࣠ ƀ�Ƨ ƀμ ໄ݊�ހ �ݹߥ � �ۑ �و    � � �ۑ ��ࠦ �Ʀމߥ ࣠ ࣀޯ �ᑑݑެ߄�ࡷ ᐽƍƥ

90%

�ࠦ �Ʀމߥ ࣠ ࣀޯ %95ݑެ߄�ࡷ

μ     =   x̅   +  1. 96 . ݊√/ߪ

     =   x̅   +  1. 96 . 30/√25

= 80 + 1. 96 x 6

= 80 + 1. 96 x 6

= 80 + 11.76

࣊� ࢵ Ƅ�ƣࡩ࣠ ƀ�Ƨ ƀ݊ ࡺ ޯࠖ ൞ᒑᐽ�፥ ጒܻ ࣀ ஊै Ƅμ݊ Ƅ�፥ࡩߦ�Ɔݹߥ ጿ� � �ۑ �–� � �ۑ ��Ʀ ࣠ ࣀޯ �ᑑݑެ߄�ࡷ ᐽƍƥ

�ࠦ %95މߥ

�ࠦ �Ʀމߥ ࣠ ࣀޯ %99ݑެ߄�ࡷ

μ     =   x̅   +   � �ۑ � . σ/√n

= 80 + � �ۑ � . (
ଷ

√ଶହ
)

= 80 + � �ۑ � x 6

= 80 + 15.48
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݊ ࡺ ޯࠖ ൞ᒑᐽ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅ�ƣࡩ࣠ ƀ�Ƨ ƀμ݊ Ƅ�፥ࡩߦ�Ɔ�ݹߥ ጿ64.52-� � �ۑ �ᑑݑެ߄�� ᐽƍƥ����

�ࠦ �Ʀމߥ ࣠ ࣀޯ 99%ࡷ

�Ƥൎၮƀ�ၖ࿏ ܻޯ Ƅ،  �Ơࡩެ ܻެ ࠧ�ƣ ƀ�Ƨ Ƅ� �ܻ ࢥ ƀ�ƌƄƌबअ�ࠦݹ ࡴ�ߙƄ�Ɔࡩߥ ᄽ �ƣ ࠦ�ߙܾ Ƅ�ࠦࡩߥ ၴ Ǝƌ�Ɔƌ Ə�݊ݹܻ ࠢ�ࡷ ƀ�፟ރ ፑƄ�ే ఴ ఠ

ࡣ�ƌߘࠦ�ۑ ߥ߄Ƅ�मअߘ Ƅ�߰ࡩޯ ࢧީ Ƅ�ࠦၴࡩߥƥ�ࠦߙƄ�Ɔࡩߥࠦ�����ƥݹ Ǝƌ� ໄݹࠦ�ހƌ࣍ ࡐൎၮߘࠦ� ᚸࡦƢࠦ�ࡹ� Ƅ�ࠦၴࡩߥ Ǝƌ

ߥ �Ɔƌࡁޯ Ƅ�Ƈࡩݘܻ ༇ ƥۑ��ཀྵཏݘଐଌƄ�ܻ ࠦ�ކߦߥ߄�ࡷݘࠩ ၴ Ǝਔ ৹�ࠦ ࢥ ࠑߦ �ƣެࡷ ࡓ࣠ ࠅޢ߄�Ƅߘ߄�ކ �ࠦ ࠦ�ࢠޢߥ ࠦ�ހߦ�Ɔމߥ ࣐ ง୍ଐଌƄޢ߄�

�፥ ፕ �ܻ ႀ߄Ƅࡷ ޯࢵ Ƅ�ࡁ ଘଓƄ�ࠦ Ƅ�Ƈࡩߥ Ƅߙ�ƣ  %99و  %95 ، %90ހܾ

���ơ �ࡷܻ ࡼ��ۑ Ƅ࣠ࠦ�ࡷ ࣃ ࠦ�ݑ �Ƈݑޢެ ే ࠀޯ Ƅ��25�ƣ Əƥ࣊� ࢵ ࣠ �ƣޯࡷ ƀၴ߄� ƥƥߎ� ࣏ޢ ง�Ɵ ࠒ࣠ ࣀ ݑ�Ɔ࣠ީࡷ

�࣠ࠧ�ࠦ Ƅ�፥ࡩݘޢެ ጿ�Ɔ࣠ �Ƅࡩݘީ �ۑ ��݅ ၴ߄�ƀރࠢ�ࡁ ƥƥ�ࠦ ࡼ�Ƅࡩݘޢެ �Ƨࡷ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄݪ� ࣀ ჴၰ ƀƥ� �ۑ ��ܻ ዙኽۑ�

�Ʀމߥࠦ� ࣠ ࣀޯ �Ɔ࣠ݑެ߄�ࡷ Ƅ�ƣࡩݘީ Ə࣠ࡩ�१ ॏߥޢஊै Ƅ࣊� ࢵ ࣠ ൞ޯᒑᐽ�ࠦࡩߥƄ�ƌƥ߄ၰ �፥ ፕ95%�݊ �ƣކƏ࣠ݹ ƀ�Ɠ ƄߙƄ�ેၮ

ܻ�ۑ ޢީݘޢ ࣍ ߎ� ࣏ޢ ެޯ Ƅ�Ɵࡩ ࠒ࣠ ࣀ �Ƈࡷ Ƅ࣠ ݑީ

ࡠ� இॅ Ɓ

�Ɔే ࢢݓ �ࠦ Ƅ�ƣࡩݘޢެ ƀ�ܻ ೃ>30�ࠦ �Ʀމߥ ࣠ ࣀޯ ࠦ� ، ƥ95%ݑެ߄�ࡷ ݹ࣠ ଐଌƄ�Ʀݘެ ࣠ ࣀޯ �ƣࡷ �=αߙܾ �ۑ �

t 0.025 = t α/2

���ࠦ ༇ݹ �ࠦ ၴ Ǝƌݑެ߄�df = n-1 = 25-1 = 24

��ࠦ tߘޢࡺ α/2 =� �ۑ � ��݊ �ơކƏ࣠ݹ ƥၴ߄ ࡼ� ��ࡷ (t

. s /√n   /2αt +=    x ̅      μ

=   x ̅  +  2.064   . 0.30 /√25 

μ = 2.95 + 0.124

���፥ ፕ �ࠦ �ƣߙƄ�Ɔࡩߥ Ƃ3.074 – 2.83(�ࠦ �Ʀމߥ ࣠ ࣀޯ %95ݑެ߄�ࡷ

�أي أن :                    �ۑ �˃μ˃3.074

��ƞ ܸޯ �ࡴ ࡼ�)�ێ ރ࣠ࠦ�ࡷ ࡓ Ƅ࣠ࠦ�ࡷ ࣃ ࠦ�ݑ ݝ�ݑޢެ ༨ީ9�ዙኸ ࣊� ࢵ ࣠ ޯೃ�ܻࠦ ࡁࠩހ �߰ กܻ ࢧ 300�ࠦࡷ ၮ ܻࢵ

��Ƨ Ǝ �ƞࡷݘޢܻ Ƅ༨စ Ƅƥ�Ɵ Ƅၰ Ƅ45�ዙኸ �ƣ Ƅ�ƞ ƥ߰�ࡷݘ กܻ ࢧ ଐଌƄࡼ� �Ɔేࡷ ܻࠦ�ࡁީ ࠦ�ࡁࠩހ ༨ެೞ ࡼ� ၮࠦ�ࡷ ܻࢵ

�ࠦ ၴ߄�ߙƄ�Ɔࡩߥ ƥƀۑ��ഭ୨ީޢ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ჴީႾ�ܻ ఴݓޢࠩ ఠ90%ۑ��ƢॅळݘଐଌƄ�ే ၩࡣ� ࣃݓޢ ჴࡩƄ�ዙኸ ࣊� ࢵ ࡩ࣠

���ࠦ ༇ݹ �ࠦ ၴ Ǝƌݑެ߄����ࡣ� ஊै Ƅdf = n-1 = 9-1=8

��ࠦ �=2αt=0.05t/ߘޢࡺ �ۑ � ��݊ �ơކƏ࣠ݹ ƥၴ߄ ࡼ� t)��ࡷ

. s /√n   /2αt +=    x ̅      μ
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=   300   +  1.860  x  45 /√9 

μ = 300 + 27.9

���፥ ፕ �ࠦ �ƣߙƄ�Ɔࡩߥ ƀ328 - 272(�ࠦ �Ʀމߥ ࣠ ࣀޯ %90ݑެ߄�ࡷ

μ˃328�ࠦ˃272أي أن :                     �Ʀމߥ ࣠ ࣀޯ %90ݑެ߄�ࡷ

��ƞ ܸޯ �ࡴ ࠦ�)�ێ ዙኸޢ �Ə ༬ܻစ ଗଓࡣ� ࡷ Ƅ�ܻࡩݘܻ ၯ߃ࠧ ࢇ�Ƅࡩ�དྷݹܾ ኆߘݶܻ ቱƄ�ƌ߄ၮ࣊� ࢵ ࣠ �፥ކߥ߄�मअޯࡷ ጿ�݊ ࢧެ ݪ�ࡷ߄�मअࡷ मअ

�����ƌƥ߄ၰ �፥ ጿ�ࠦ ࠦ�ࡷݘޢެ 3�ࠦ†ࢢݑܻެޢ ࠦ�މߥ ၴ Ǝਔ ৹ƥࢇ� 90%�ࠦ���ƌߘݶܻ ଐଌƄ�ࠢࢠܻޢ ၯކ ࡼ� ଐଌƄ�ࣷ߄�मअࡷ ۑ�ƥݹݘࣳ

�࣠ ࠧ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�ƣ ƀ15ࠦ�ۑ� ހॅ ळ࣐ ଐଌƄ�ࠦ ᑃᐽ�፟ݘޢެ ጕƌଘଓƄ߄� ஊै Ƅ�࣠ ࠧ �ܻ ࠦ�ۑ�ࡷ ƌߘޢߥ

�ࡠ� இॅ Ɓ

Zα/2 =
ҧିܠ ૄ

ҧ࢞࣌

Zα/2 . ҧ = x ̅- μ࢞࣌

1.64 .
࣌

√
= x ̅- μ

1.64 .


√
= 3

3. √ = 1.64 x 15

√ =
.࢞


= 8.20

√ = 8.20

n = 67.24 ~ 68

n = ۑۑۑۑۑۑۑۑۑ��������������68 ހॅࠦ) ळ࣐ ଐଌƄ�ࠦ ࡴ�Ƅࡩݘޢެ ᄽ )

ܾ࣐ உै Ƅࡴ� ᄽ �� �ࠦ ࣊�Ƅࡩݘޢެ ࢵ ࣠ �१ �ޯࡷ ॏߥޢஊै Ƅ࣊� ࢵ ࣠ ଐޯଌƄ���ࠦ ࣌ ࠒ࣠ ࡷ

μ = x̅ + �ܾ ࣐ உै Ƅࡴ� ᄽ

��ƞ ܸޯ �ࡴ ၰ߄�ƌƥ)�ێ �፥ ጿ��ƌ࣠࣠ߘ ࡼ��Ƅࡩ �Ƨࡷ Ƅ�ƟࡩᐳႡ ࣊�ଘଓƄރߦܻ ࢵ ࣠ �ƌƄमअ+1.495�ƞކߥ߄�मअޯࡷ Ƅ༨စ ଘଓƄƥ

�Ƨ Ǝ ଐଌƄ10�ࠦݘޢܻ �Ʀމߥ ࣠ ࣀޯ �ƢƏൎᑉᐽƄ�ࠦݑެ߄�ࡷ ࡴ�Ƅࡩݘޢެ ᄽ �࣠ ࠧ �ܻ ۑ%95ۑ�ࡷ

�ࡣ� ஊै Ƅ

 x ̅- μ = Zα/2 . ҧ࢞࣌

 x ̅- μ = Zα/2 .
࣌

√

1.495 = 1.96 . .


√

√ . 1.495 = 19.6

√ =
 .ૢ

.ૢ
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n = [ 19.6/1.495 ]2

n =171.9 = 172

��ƞ ܸޯ �ࡴ �Ƨ) إ�ێ ƥ ఱܻ ఓ�Ɔే ࠦ�ࡁީ ၮƎ୷୪�፥ ጿ�ơ Ƅ�Ǝࡩކߥܻ ༬ܻೞ Ƅ�Ɖ ܻคଗଓ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�ƣ ᇴᆝ �Ƅƍ7�݅ ࡁ

ࡼ�،ۑ� ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ �Ƈݑޢެ ే ࠀޯ Ƅ36�ơ ܻࡺ ࠁޯ Ƅ�࣠ ࠧ �ܻ ዙኽۑ��Ɔࠖ ࣃ ᑃᐽ�ࠦ ࠅޢ ܻคଘଓƄ࣊� ࢵ ࣠ ે�ޯࡷ ၮ�ƞ ༬ೞᑃᐽ�Ɔݘޯ

��ƌƥ߄ၰ �፥ ጿ࣊� ࢵ ࣠ ଐޯଌƄ�ƣ ࡓ࣠ �ƣݹ ƀ2+�ࠦ ࠅޢ ܻค് ᑉᐽ�१ ॏߥޢஊै Ƅ࣊� ࢵ ࣠ ଐޯଌƄࡼ� ��ࡷ

���ࡠ இॅ Ɓ

=ҧ࢞࣌
࣌

√
=

ૠ

√
= 1.167

Z = =
ҧିܠ ૄ

ҧ࢞࣌

Z = =
(ૄ ି)ି ૄ

.ૠ
…….. =തܠ)  ૄ −  )

Z = =
(ૄ ି)ି ૄ

.ૠ
=

ି

.ૠ
= -1.71

ଐଌƄ�ࠦߥހ�ቿቷܻࡩߥޢࡺࠦ ၰ ࣀܻ ଐଌƄƥz= -1.71)(�፥ ፕ �Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�ơࡩޯ ƥၴ߄ �፥ ጿz=0.4564

Z = =
(ૄା )ି ૄ

.ૠ
…….. =തܠ) ૄ+  )

Z = =
(ૄା)ି ૄ

.ૠ
=

ା

.ૠ
= +1.71

ଐଌƄ�ࠦߥހ�ቿቷܻࡩߥޢࡺࠦ ၰ ࣀܻ ଐଌƄƥz= +1.71) (�፥ ፕ �Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�ơࡩޯ ƥၴ߄ �፥ ጿ z=0.4564

� � ໄޯ ࠁ ࣀܻ ଐଌƄ�Ɩ ࣠ዙಣಝ� �ۑ � � �+� �ۑ � � �=� �ۑ � �

)� �ۑ � ࡣ�� ၰ߄��ƌƥ��಼ �፥ ጿ࣊� ࢵ ࣠ ଐޯଌƄ�ƣ ࡓ࣠ �ƣݹ ƀ�ơ ܻࡺ ࠁޯ Ƅ2+�१ ॏߥޢஊै Ƅ࣊� ࢵ ࣠ ଐޯଌƄࡼ� ࣠���ࡷ ࠧƥ

ơۑ ༬ೞƄ�Ɔࡩކߥܻ �ࠦ ࠅޢ ܻคƂ࣊� ࢵ ࣠ ޯࡷ

��ƞ ܸޯ �ࡴ �ێ(�݊ ࡺ ޯࠖ ൞ᒑᐽ�ƢॅळݘଐଌƄ�ే ၩ࣊� ࢵ ॅळࠦ�ࡩ Ƅ�Ƈࡩߥ Ƅߙ�ƌ ༬ܻ �ଘଓ�ࠢ ႀ߄Ƅࡷ ޯࢵ Ƅ�ഭୣ ჱީႾ�݊ �ƧކƏ࣠ݹ Ƅ�ഃ೨ƍƀ

��� ໄޯ ࡩܻޢ Ƅ�ࡩޯ ໄޯ ஊैࡩܻ Ƅ�፥ ጿ�݊ ࡺ ޯ഻വറƄࡼ� ࠀ�Ɔƍ࣠ࡷ ࠦ�ܾࡷ Ƅ࣠ ࣃ ࠦ�ݑ ࡼ�ݑޢެ ࡷ

 n = 64 ، s = 8

 n =20 ، s = 10 (ഭ୨ީޢ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ჴީႾ�ଘଓ�݊ ࡺ ޯ഻വറƄ)

}ݪ� ࣐ࡩܻ ᑃᐽࡣ� ஊै Ƅ�Ơ ݹ{

߭ ࠏޟ ࢤ ࡠ�Ɓࡦެ ࡴݕܸࡴ

ࡴ� ᓉᒴၤ Ƅ�Ƈ Ƅƍ �ࠦ Ƅ࣠ ࣃ �Ƈݑ ܻެ ࣊�nࡩݘޢ ࢵ ࣠ �ቻቱ�݊ޯࡷ ࡺ ༬ޯீ ࡼ� ࠀ�Ɔƍ࣠ࡷ μ�Ƨܾࡷ Ǝ �ƞࡷݘޢܻ Ƅ༨စ Ƅƥߪ�ƣ x̅ߙܾ

�݊ ࡺ ޯ഻വറƄ࣊� ࢵ ࣠ ଐޯଌ�ࠦ ƥݹ ࣀܻ �ƣࡷ ࡓ࣠ ፥ࣆކ ጘଘଓƀ�ƣ ࣩ�ހࡩܻߥރܻ࣠ ࣐ �Ƨݹݘ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅƥ:

 
X
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��ቿቱƌ ႀ߄�Ƣࡷݘܻ ఱޯ ఠݟ� ࡴ�2ࠁޢ ᓉᒴၤ Ƅ�Ƈ Ƅƍ�Ɔƌƥ߄ഷവറƄ�Ƈ ࡺݘܻ ޯࠖ ൞ᒑᐽ��N�ƣ ࡓ࣠ ܻ�ކ 05.0nݑެ߄ࡷ

ƎƄߥ߄ଐଌƄ�ࣩ ఱࡺ ఓƥ...
1



N

nN
߭ ࠏޟ ࢤ ࡠ�Ɓࡦެ و   ࡴݕܸࡴ

X
�Ƨ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅ�ࣩ ఱࡺ ఓ

��ƞ ܸޯ �ࡴ �ێ ࡼ�)� �ƣࡷ ࡓ࣠ �݊ ࡺ ޯ഻വറƄ�ƣ ƀ�Ɠ ߙƄ1000�፥ ጒܻ ࣀ ࠁ ࣊� ࢵ ࢧᚻ�ހ࣠ ၰ߄20�Ɔݑެ ƥ

�Ƨ Ǝ �ƞࡷݘޢܻ Ƅ༨စ Ƅƥ14�ܻ ᄽࡺࠩ �ࠦ ���Ƨࡩݘޢެ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄƥ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ၴ߄�Ƅࡩ࣠ ƥƀۑ��Ɔ߄ၰ ƥ

ۑ36

ࡠ� இॅ Ɓ

2
36

12

20

X




n

X






�บ คᇴᆝ �࣠ nƦࡩ ƥ ఱܻ ఠ64ࡼ� �ଘଓਔࡷ ৹36ݟ� ༨ဂޢ �(n > 0.05 Nƣ �ūߙܺ
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ࡼ� �ଘଓਔࡷ ৹� �ۑ �x̅ = σ�ƣ ƥਔ ৹ێ�ƃƉƢ߁ഴലമƁ�Ƅ ࡷݕܸ ࠓެ ൛ᒎᐺ�߭ ࠏޟ ࢤ ࡠ�Ɓࡦެ ࡴݕܸࡴ

��ƞ ܸޯ �ࡴ �ێ �(���Ƨ ࣠ ࣀެ ࡣ�Ƅࡩ ၯ ኆ ቱƄ�मअކߥ߄�ਔ ৲मऒ�݊ ࡺ ޯ഻വറƄ�ࠦ߄ࡷၯ ዙዋ700�Ʀݘޢࠦ� ၰ߄ Ƅࡼ� ࣐ �Ɔྲކߥ ႓ƀ��

�ܻࠩ ᄽࡺ ࣐ࠦ� ఱޢ చ�ࠦƄ࣠ ࣃ ࠦ�ݑ �Ƈݑޢެ ၯ߃ ƀۑ��Ƈ ၮܻ ܻ࣐ ƎƄ�፟ހݘࠦ�ߘ ፑƄ�ࠦࣀࡺ ࣃݘޢଐଌƄ�ࠦީߥ Ƅ�žࡩ ࠁޢܻ ଘଓƄ50࣊� ࢵ ހ࣠

�፥ ጒܻ ࣀ 5000$�Ƨࠁ Ǝ �ƞࡷݘޢܻ Ƅ༨စ Ƅ�ƥs=950$�ƆࡩߦƄ�मअކߥ߄� ᐱܻᏳ ƥ߄ ࡼ�ެࡷ ݝ�ࡷ ࣍ީ ۑ�ସବଣƄݘޢࠦ�

�ܻࠧ ƌ߄ၮ��Ɔྲ ႓ᑉᐽ�Ƨ ࣠ ࣀެ ࡣ�Ƅࡩ ၯ ኆ ᒗᐽ700�ࠦၴࠦ�މߥ Ǝਔ ৹�ࠦމߥƄƥ� ᐱܻƄݟ� ༨ဂޢ ࡣ�90%�� ၯ ƌ࣊� ࢵ ࣠ �ƣޯࡷ ހܾ

Ƅ�ᑻࡩߦ�Ɔۑ ᑧކ�፥ ጿ�݊ ݊�ݹߥ ࡺ ޯ഻വറƄ

��ࡠ� இॅ Ɓ

���Ơ Ž�ܸ ೕೀ

n ˃ 0.05

إذا : 

x̅ - μ = Zα/2 .
ఙ

√
. ට

ேି

ேିଵ

=௫ҧߪ
ఙ

√
.ට

ேି

ேିଵ
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=௫ҧߪ
ଽହ

√ହ
.ට

ିହ

ିଵ

=௫ҧߪ
ଽହ

.
.ට

ହ

ଽଽ
= (134.37)(0.9643) = 129.57

=௫ҧߪ 129.57 … … … … … … … … Ƨ Ǝ ଐଌƄݘޢܻ ܾ࣐ உै Ƅ

μ  = x̅ + Zα/2 . ௫ҧߪ

μ  = x̅ + (1.64)(129.57)

μ = 5000 + (1.64)(129.57)

μ = 5000 + 212.50

μ = 5212.5 ߃�ᑂᐼ�ၭଗƃߥƅ౯ېېېېېېېېېېې�.…………… உे ƃ

μ = 5000 - 212.50

……………………..�ƅ౯ߥᑂᐼ�፞ ጔƋଗƃ߃� உे ƃ

μ= { 4778.5 – 5012.5 }

�ࠦ ࠦ�މߥ ၴ Ǝਔ ৹90%���Ƨ ࣠ ࣀެ ࡣ�Ƅࡩ ၯ ኆ ቱƄ࣊� ࢵ ࣠ �ƣޯࡷ 700�ߙܾ ໄ݊�ހ �Ɔྲݹߥ ႓ƀ��� � � � �و  $ �ۑ � � � �ۑ

ێ$

� ���ໝێ ແ࣍ ࢲ ࣝ �ໝެࡴ ແݽ�Ɯ ᑀᐺ�ࠣߣ ߢ �फंߖƁ�ƃ౭ࡦޯ ߁ ��ރߢ

� ໄࡷݘ�፥ ፑܻ ࡺ ࠁޯ Ƅ�݊ �Ə࣠กݹ ܻࡺ ᐱᐟࡷ�ᇯ ᆝ � ໄߥ ࣀޯ �ࡷ ໄࡺݘ ༬ޯீ � ܻኆ ቱ�ƣ ᇴᆝ �ƄƍƂ، വറƄ࣊� ࢵ ࣠ �ơޯࡷ ƥଘଓƄ�݊ ࡺ ޯ഻، 

1μܻࠢ ง୍ƥ2
1σ ، �፥ ጕܻ Ƅ�݊ࡩ ࡺ ޯ഻വറƄ࣊� ࢵ ࣠ ƥ2μܻࠢޯࡷ ง୍ƥ2

2σ ، �ે ၮ�ഁ ೨ܻ�ݹ ެࡷ ܻࡺ ޯࠧ Ƅ�ƣ ᇴᆝ �ƄƍƄƥ

� ໄࡺݘ വ഻റƄ�࣯ ࣐ ࢵ ࣠ �ޯࡷ ໄހ�Ɵ Ƅ2μ-1μ (، �ࡩߦ ໄޯ ߥ ࣀޯ �ࡷ ໄޯ ყႻƄ࣠ ࣃ �ݑ ໄޯ ჱݑޢ�Ǝܻޯ ༧စ �ܻ คܺ 1n�݊ߙ ࡺ ޯ഻വറƄࡼ� ࡷ

�Ʀ ༇ ƀƥ�ơ ƥଘଓƄ2n�፟ ፑƥଘଓƄ�ࠦ ᑃᐽ�௪ݘޢެ ܻީޯ Ƅƥ�፥ࡩ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ࣠ ଐޯଌƄࡼ� �ൎᇩᆝࡷ ݪ� ࣀ ༨စ ƥ�፥ ጕܻ Ƅ�݊ࡩ ࡺ ޯ഻വറƄࡼ� ࡷ

1x̅  ، 2
1s ، ��፥ ጕܻ Ƅ�ࠦࡩ ᑃᐽ�௪ݘޢެ ܻީޯ Ƅƥ�፥ࡩ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ ࣠ ଐޯଌƄࡼ� �ൎᇩᆝࡷ ݪ� ࣀ ༨စ ��Ꭸ2x̅  ، 2

2sۑ

���ࠦ งଛଓƄ�ቿቱƌ ࢇ�ଐଌƄݘܻ ƥ�ߙ ໄࠢ�ࡷݘ ��Ʀކߥ ࣠ ࣀޯ �ݑެ߄�ࡷ ໄ࣐ ࢵ ࣠ ଐޯଌƄ� ໄހ�Ɵ ᑃᐽ�ࠦߦ ݪ�ߙƄ�Ɔࡩߥ ࣀ ༨စ

2/σz+2x̅ – 1x̅ = 2μ-1μ
2

2
2

1

2
1

nn




�������ƋƁߢ߁ଉƁࡠ� ೕޯಹ߾ޟݜ�
2

2
2

1

2
1

nn


(�ໝ ແ࣍ ࢲ ࣝ �ໝެࡴ ແݽ�Ɯ ᑀᐺ�Ƥߣ Ƌ ଉƁ�ܻݕޟܸ ࣍ ஆॅ Ɓކ�Ꭸ፻�Ƅƍᓘƥۑ��যওࡼ�ߘ ࡓ

� ໄࡺݘ ޯࠖ ൞ᒑᐽ�ࠦ �௪ࡷݘळॅࡷ ܻީޯ Ƅ، �௪ࡩ ܻީޯ ႀ߄�ƢߘƄ�যওࡩ ఱޯ ఝ2
2s، 

2
1s�Ƅमअކߥ߄�ޯݟ�ކݘ ࠁޢ �Ƈ ܻެ ࡼ�Ƅࡩݘޢ ࠦ�ࡷ ހ࣠ ࣀ ഷവറƄ

���Ɔే ࡁީ �Ƈ ܻެ ࡴ�Ƅࡩݘޢ ᄽ �ƣ ᇴᆝ �ƄƍƄ�Ƅࠅޢ߄n ≥ ��ۑ30
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��ƞ ܸޯ �ࡴ �ێ ࡴ�)� ࠖ ༨ဂ ��ơ ƥଘଓƄ�݊ ࡺ ޯ഻വറƄࡼ� Ƅ࣠ࠦ�ࡷ ࣃ ࠦ�ݑ �Ƈݑޢެ ే ࠀޯ Ƅ144�Ɔƌࡷߦ، �ƣ ƀၴ߄� ƥƥ

�Ƨ ƥ ఱܻ ఓ࣊� ࢵ ࣠ ଐޯଌƄ65�௪ ܻީޯ ࡴ�Ƅƥ25ࡩ ࠖ ༨ဂ �ơ ƥଛଓƄࡼ� ߥ�ቿቷݑ ࣀޯ �፥ࡷ ጕܻ Ƅ�݊ࡩ ࡺ ޯ഻വറƄࡼ� �Ƈࡷ ే ࠀޯ Ƅƥ100ۑ�

�Ƨ ƥ ఱܻ ఓ࣊� ࢵ ࣠ ଐޯଌƄ�ƣ Ƅၴ߄� ƥ�ƥ60�௪ ܻީޯ Ƅƥ16�ࡩ ໄࡺݘ ޯࠖ ൞ᒑᐽ�ࠦߙƥࡷݘ�ే ၩ�௪ ܻީޯ �บߘƄ�যওࡩ คᇴᆝ �Ƅƍ ۑ�ߙܺ

�Ʀ ࣠ ࣀޯ �ᑑݑެ߄�ࡷ ᐽƍƥ� ໄࡺݘ ޯ഻വറƄ�࣯ ࣐ ࢵ ࣠ �ޯࡷ ໄހ�Ɵ ݪ�ߙƄ�Ɔࡩߥᑃᐽ�ࠦߦ ࣀ ࠁ ƀۑ��ቿቷߥ ࣀޯ �Ƈࡷ ܻެ Ƅ�บࡩݘޢ คᇴᆝƥ

ࠦ�މ ۑ95%ߥ

��ࡠ� இॅ Ɓ

���ƣ ƀ�ܻ ೃ

2/σz+)2x̅ – 1x̅ = (2μ-1μ
2

2
2

1

2
1

nn




μ1 - μ2 = ( 60- 65 ) + � �ۑ �
100

16

144

25


= 5 + 1.96 (0.5775)

= 5 +1.1319

�ࠦ �Ʀމߥ ࣠ ࣀޯ �ݑެ߄�ࡷ ໄࡺݘ ޯ഻വറƄ�࣯ ࣐ ࢵ ࣠ �ޯࡷ ໄހ�Ɵ ᑃᐽ�ࠦߦ �ƣߙƄ�Ɔࡩߥ ƀ�Ƨ ƀ95%���፥ ፕ

≤ μ1 - μ2 ≤ 8681ێ6.13193

�ໝ ແ࣍ ࢲ ࣝ �ໝެࡴ ແݽ�Ɯ ᑀᐺ�ࠣߣ ߢ ࢟ݐၭ/�ƃ౭ౄ߁Ɓ�ƉƢࡦޯ �Ƅ ܸީ ݎޟ

���Ɔే ࢢݓ �Ƈ ܻެ �ࡩݘޢ ໄ࣐ ࢵ ࣠ �ޯࡷ ໄހ�Ɵ ᑃᐽ�ࠦߦ ݪ�ކߥ߄�मअߙƄ�Ɔࡩߥ ࣐ ˃30��ࠦ ࡩܻޢ Ƅ�Ɣࡩޯ ƥྲ ႡࡩƄߙ࣠� ��ކ

I.���ഭ୨ީޢ ࣍ �ࠦ ࢵ ƄƎኆ ቱƄ�ഭ୨ࡺ ༬ޯீ �݊ )1n،2 nކƏ࣠ݹ

II.�ቿቷߥ ࣀޯ �Ƈࡷ ܻެ Ƅࡩݘޢ

III.� ໄࡺݘ ޯࠖ ൞ᒑᐽ� ƥ ࣀܻ ჴࡷ� �Ɠ ݹߦ�� ࠢ ࡓެ ᚻࡩƥ�  ໄࡺݘ ޯࠖ ൞ᒑᐽ� ƞ ƥࡷݘ� ే ၩ� Ƨ Ǝ �ଐଌƄݘޢܻ ƞ Ƅ༨စ ଘଓƄ� ƥƀ� ௪ ܻީޯ Ƅࡩ

)2
1σ

=2
2σ� ໄࡺݘ ޯࠖ ൞ᒑᐽ�मअߥ߄ ࡁޯ � ໄޯ ჱࡩݘޢƄࡼ� �௪ࡷ ܻީޯ ႀ߄Ƅ�Ƣࡩ ఱޯ ఓ�ᑑ ᐽኅ ቱƥ��

�� �ࠦ �Ʀމߥ ࣠ ࣀޯ �ݑެ߄�ࡷ ໄ࣐ ࢵ ࣠ ଐޯଌƄ� ໄހ�Ɵ ᑃᐽ�ࠦߦ ݪ�ߙƄ�Ɔࡩߥ ࣀ ༨စ1-α��ࠦ งଛଓƄ�ቿቱƌ ��ހଐଌܻݘܻ

2/σt+)2x̅ – 1x̅ = (2μ-1μ
2

2

1

2

n

s

n

s


2

2

1

2

n

s

n

s
  � ໄ࣐ ࢵ ࣠ �ޯࡷ ໄހ��Ɵ ᑃᐽ�Ƨߦ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅ

�ࠦ ༨ဈ߄�ƌߘޢࡺ ƥ2/σt���ࠦ ༇ݹ �ࠦ ၴ Ǝƌ2ݑެ߄�+ n1df = n
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�ࠦ ࡺ ࠦ���2sߘޢ ࡩܻޢ Ƅ�ቿቱƌࡩޯ ݪ�ހଐଌܻݘܻ ࣀ ჴ༨ဈ �ഭ୨ࠖࡺޢ Ƅ�௪ࡩޯ ܻީޯ Ƅࡩ

s1
2 (n1 -1) + s2

2 ( n2 -1)

s2 = __________________

n1 + n2 – 2

��ơ 9.13�ࡷܻ ໄކƥࡩƄ�Ʀ ࣠ ༨ޯீ ࣊� ࢵ ࣠ �ޯࡷ ໄރࠦ�ހƎ ࢵ൞ᒑᐽ�ࠦߥܻ ƄƎਔ ৹�ࠦࠒޢ ࢧ Ƅ�Ƈࡩ ࣀܻ ࢵ ࣓ଐଌƄ�Ʀ ၰ߄ Ƅݝ� ࡷ ���ߘܻ

ࡼ� �ࡷ ໄޯ࣠ࡺݑ വ഻റ�፥ ጹ࣠ࡩޢƄ�žƄࡩݓ߃Ƅ�፥ ጿ ໄࡺݘ ޯࠖ ൞ᒑᐽ�Ƣॅळࡷݘ�ే ၩ�௪ ܻީޯ �บߘƄ�যওࡩ คᇴᆝ �Ƅƍ �ƣۑ�ߙܺ ᇴᇍ ࣀ Ƅ�ࠢࡩ ࡓެ ᚻࡩƥ

ࡼ �ƣࡷ ࡓ࣠ ข�ቿቷߥ ࣀޯ ࠦ�ࡷ Ƅ࣠ ࣃ �Ƈݑ ܻެ �Ƈݑޢ ే ࠀޯ Ƅۑ��ഭ୨ީޢ ࣍ � ໄࡺݘ ޯ഻വറƄ�݊ ࠦ�ۑ�ƥކƏ࣠ݹ ƥݹ ࣀܻ ჴܻ�ࡷ ᐱƀ�Ɠࡺ ݹߦ

10�ƥ�ơ ƥଘଓƄ��݊ ࡺ ޯ഻വറƄࡼ� ࡴ��15ߙ�ƌࡷ ᐱᏩƄ߃ၩ�፥ ጿ� ໄކƥࡩƄ�ࠦ ዙኤޢ �ƅ ࣀܻ ჴၰ Ƅ�Ꭸ᎙ƥ�፥ ጕܻ Ƅ�݊ࡩ ࡺ ޯ഻വറƄࡼ� ߙ�Ƅƌࡷ

࣊� ࢵ ࣠ �ƣޯࡷ Ƅ�Ƈ ܻެ ࡼ�Ƅࡩݘޢ ၴ߄�ࡷ ƥ�ƥ�Ƨ ƥ ఱܻ ఓ�ơ ƥଘଓƄ�݊ ࡺ ޯ഻വറƄࡼ� ࠦ�ࡷ Ƅ�Ʀࡩᑃᐽ�ཏყƥݘޢެ ࣠ ഷޯവറƄ88�ƢƄ

�Ƨ ƥ ఱܻ ఓ�௪ ܻީޯ Ƅƥ11�Ƨࡩ ƥ ఱܻ ఓ�፥ ጕܻ Ƅ�݊ࡩ ࡺ ޯ഻വറƄࡼ� ࠦ�ࡷ Ƅ�Ʀࡩᑃᐽ�ཏყƥݘޢެ ࣠ ഷޯവറƄ࣊� ࢵ ࣠ 77�ƢƄ�ƢƄۑ�ƥޯࡷ

�Ƨ ƥ ఱܻ ఓ�௪ ܻީޯ Ƅƥ9�ࠦࡩ �Ʀމߥ ࣠ ࣀޯ �ݑެ߄�ࡷ ໄࡺݘ ޯ഻വറƄ�࣯ ࣐ ࢵ ࣠ �ޯࡷ ໄࠦ�ހ ݪ�ߙƄ�Ɔࡩߥ ࣀ ࠁ ƀۑ��ƢƄۑ%95

�ࡠ இॅ Ɓ

୨ࠖࡺޢ Ƅ�௪ࡩޯ ܻީޯ ݪ�Ƅ�ଘଓƥƀࡩ ࣀ ༨စ���ቿቱƌ ႀ߄ଐଌƄ�ƢƄݘܻ ޯࢵ �ഭހܻ

11(10-1) + 9(15-1)

s2 = _________________ = 11(9) + 9(14) = 9.783

10+15-2 23

��ࠦ ༨ဈ߄�ƌߘޢࡺ �ƥ2/σt�፥ ፕ ƥ0.025tࠦݹ༇ �ࠦ ၴ Ǝƌݑެ߄�:

df = n1+ n2 = 10+15 -2 = 23

�ࠦ ࡺ �Ƨࠧ߃Ƅ�Ƥࡩߥޢ ƥ ఱܻ ఠƥ0.05t=� �ۑ � �

μ1 - μ2 =  (  x̅1 – x̅2 ) + tα/2
2

2

1

2

n

s

n

s


= ( 88 -77) + 1.714
15

783.9

10

783.9


= 11 + 2.1886

= (8.8114 – 13.1886 )

13.1886 ≥ μ1 - μ2 ≥ 8.8114
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� �ƃ౭ౄަ��ێ ࠣ�࠾ ݎޟީ ࡹ� ݇�ࡴ ࡷ സެലമ�ࠣ ࢽަ ხᑀᐺ�ࠣ ߢ ၭ߁Ɓ�ƉƢࡦޯ ��n ≥ 30(

�ƃ߁ၭ ƁƢ�ࠣ ࢽަ ხࠣ�ࡦ ߢ ၭ߁Ɓ�ƉƢࡦޯ

፥ ጿ࣊� ࢵ ࣠ ଐޯଌƄ�ơ ࠁ࣠ �Ƈ ܻၴ ܻޯ ჴެࢵ Ƅ�ેၮ�ơ ࢧ࣠ ஊै Ƅࡼ� ࡓ ಼�ཀྵདྷࠁ �Ƈ ܻ࣐ ࢵ ࣠ ൞ޯᒑᐽ�ܻࠦ ଐଌƄ�݊ݘ ଐଌ�Ɖݘߙࠦ�ކƏ࣠ݹ ܻޯ ༨စ

ݪ� ࣀ ჱᑃᐽ�ࠦ ܻ ଐଌƄ�݊ݘ ଐଌ�Ɖݘ�ƆކƏ࣠ݹ ܻޯ ༨စ ࡣ� ƥ��݊ހଐଌܻ ࡺ ޯ഻വറƄ، ᐽ�፥ ፑܻ ࡺ ࠁޯ ଘଓƄ�݊ Ə࣠ݹ Ƅ�Ƨࡩޯ ƀ��፥ ገƄ࣠ ࣃ Ƅ�ేࡩݘ  (൞ᒑP̅ݓޯ

�݊ ࡺ ޯ഻വറƄ�፥ ጿ�ࠦ ࣀީ ჱࡩƄ�ơ ࠁ࣠ �Ƈ ܻၴ ܻޯ ჴެࢵ Ƅ�ેၮ�ơ ࢧ࣠ ஊै Ƅࡼ� ࡼ�ࡷ ࡓ เ�ཀྵདྷࠁ ��P)�ƢƄ߄ႀ ޯࢵ �ᑑހܻ ᐽƍƥ��

�ࠦ ࣀީ ჱࡩƄ�ે ၮ�ơ ࢧ࣠ ஊै Ƅ�ଘଓƥƄ�ƆƎƥྲ Ⴎ ࡼ�Ƅࡩ �ᑑࡷ ᐽƍࡣ� ၴ �ଘଓ�ƥۑ��Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ ࠒƄ�ཀྵཏࡩ ଐެଌƄݝ� ༨ဈ �ࠦ ၰ ࣀܻ ଐଌƄ

�Ǝܻީ ࠀޯ Ƅ�Ƣ߄ႀ ఱޯ ఝƥࠦ�ۑ� ࣀީ ჱᑃᐽ�Ƨ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅƥ�ࠦ ࡼ�Ƅࡩݘޢެ Ƨࡷ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ �ቿቱܻၰކߥ߄ƄZ�मअࡩޯ �፥ ጿ

�Ǝܻީ ࠀޯ Ƅ��Ƣ߄ႀ ఱޯ ఝ�ଘଓƥ�ࠦ ࣀީ ჱᑃᐽ�ƆࡩߦƄt

�݊ ࡺ ޯ഻വറƄ�ࠦ ࣀީ ჱࠦ�ࡩ ၰ߄Ƅ�ƌƥࡩߥ �ƌ ༬ܻ ƀ�Ƈ Ƅ࣠ ࣐ ࠀ

I.�� �ࠦ �Ʀމߥ ࣠ ࣀޯ ଐଌα-1�যওߘ�ơ ƥၴ߄ �Ƣ߄ႀ ఱޯ ఝ��Z�ࠦ ࡺ �ƌߘޢ ༬ܻ �ଘଓ/2αZ

II.�݊ ࡺ ޯ഻വറƄ�፥ ጿ�ࠦ ࣀީ ჱᑃᐽ�ࠦ �(ၰP߄Ƅ�ƌƥࡩߥ�ƣ ࣩ�ހࡩܻߥރܻ࣠ ࣐ ��ݹݘ

P =  P ̅+ Z σp

P =  P ̅+ Z ඨ
(ି)



P =  P ̅+ Z ඨ
(ି)


. ඨ

ିࡺ

ࡺ − 
…………… n ˃ 0.05 N

� ��ໝێ ແެძమ చ�ໝ ແݽ�Ɯ ᑀᐺ�ࠣߣ ߢ ��ߖƁ�ƃ౭ࡦޯ)2P–1(P��። ፒ

(P1 – P2)   = (P1̅ - P2̅ ) + Zα/2ඨ
ഥ(ିࡼ (ഥࡼ


+

ഥࡼ (ି (ഥࡼ



��ơ �ࡷܻ �ۑ ࡼ�� ࠦ�ࡷ �Ƈݑޢެ ၯ߃ ƀ��100�ƣ Ƅၴ߄� ƥƥ�Ɔྲ ႓ƀ34ߎ�ۑ� ᑃᐽ�ƄƏܻࠩࠩކܻ ࠅ �ƣ ࡓ࣠ ᚻ಼ࡴ� ᐱᐟყჅࡼ� ࡷ

�ࠦ �Ʀމߥ ࣠ ࣀޯ ݊�ݑެ߄�ࡷ ࡺ ޯࠖ ൞ᒑᐽ�ࠦ ࣀީ ჱᑃᐽ�ࠦ ၰ߄Ƅ�ƌƥࡩߥ ၴ߄� ƥƀ95%ۑ

ࡣ ஊै Ƅ

�ࠦ �Ʀމߥ ࣠ ࣀޯ ଐଌ1-α)�࣠ ࠧ �ࠦ ݹ࣠ ଐଌƄ�Ʀݘެ ࣠ ࣀޯ �ƣࡷ 5%�Ƨ��ߙܾ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ ࠒƄ�ཀྵཏࡩ ଐެଌƄ�ơ ƥၴ߄ �Ƣ߄ႀ ఱޯ ఝƥۑ�

Zۑ�،�ࠦ Ǝݹ ଐଌƄ�ࠦݘޢܻ ࠒᑃᐽ�ཀྵཏߥޢࡺ ଐެଌƄݝ� ༨ဈ �ࠦ ၰ ࣀܻ ଐଌƄ�ƌ ༬ܻ �ଘଓ/2αZ
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Zα/2 = Z0.025 + � �ۑ �

�݊ ࡺ ޯ഻വറƄ�፥ ጿ�ࠦ ࣀީ ჱᑃᐽ�ࠦ )(PߙƄ�Ɔࡩߥ

ߎ� � ᑃᐽ�ࠩކܻ ໄࡓ ᚻܻࡩଐଌƄ�ࠦ ఱީ ఝP̅ 

P̅ = 34/100 = 0.34 

�ƌ࣠ࠅ �ేࡷ࣠ ၩ�݊ ࡺ ޯࠖ ൞ᒑᐽ�ࠦ ࣀީ ჱࡩƄ�ƣ ଘଓ�ࠦ ࡼ�Ƅࡩݘޢެ ࠦ�ࡷ ࣀީ ჱࡩƄ�ƢƄ߄ႀ ޯࢵ ࠦ�ހܻ ࣀީ ჱᑃᐽ�Ƨ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅݪ� ࣀ ༨စ

P =  P̅ + Zα/2 ඨ
ҧ(ଵିҧ)

݊

P = 0.34+ 1.96 ඨ
(.ଷସ)(.)

100

P = 0.34 + 1.96 ( 0.047)

P = 0.34 + (0.09)

P= {0.43 – 0.25 }

�ࠦ ࣀީ ჱჅ�ࠦ ે�މߥ ၮ�ܻ คƀ�Ƨ ƀ95% ، � ໄޯ Ƅ�ࡩߥޢࡺ ໄ݊�ހ ࠦ�ކߥ ஊैߥޢߥޢ Ƅ�ࠦ ࣀީ ჱࡩƄ�ƣ ƀ)0.43 – 0.25(

��ơ 9.15�ܻࡷܻ ᄽࡺࠩ �ࠦ Ƅ࣠ ࣃ ࠦ�ݑ 100�ࠢ���፥ጿݑޢެ ݊�ހ ࢧެ ࡼ�ࡷ ࡣ�ࡷ ࡷ ၮܻ1200ࡣ� ࡷ ၮܻ، �ƣ Ƅၴ߄� ƥ60

�ƒ ၯܻ �Ƈ ࢸܻ �Ɩࡷݘܻ ƥྲ Ⴁࡷ�፥ ጿ�Ơ Ƅࢸ ଘଓƄࡼ� �ଘଓਔࡷ ৹�ƌƄߙᇷᆝ �Ƈ ࢸܻ ଐଌƄ�Ƣݘܻ ܻ࣏ �Ƨރ �Ơ Ƅࢸ ଘଓƄ�ƣ ॅळࢥ ݹߦ

ၴ߄�ߙƄ�Ɔࡩߥࠦ ƥƀۑ��በሼྲ Ⴁܻࠦ�ۑ%95ހࡩ �Ƈߙƌݹ ࢸܻ �Ƈࡷݘܻ ၮܻƥྲ Ⴁࡷ�ƣ ॅळࢥ �௪ݹߦ ኅ ቱƄ� ໄࡷ Ƅ�ࠦࡩݘܻ ࣀީ ჱࡩ

ࡣ ஊै Ƅ

P̅  =  60/100 = 0.60  

P =  P̅ + Zα/2 σp

�ƣ ƀݟ� Nࠁޢ ≥0.05

P =  P̅ + Zα/2 ඨ
ҧ(ଵିҧ)

݊
. ඨ

ேି

ேିଵ …………… n ˃ 0.05 N

P = 0.60 + 1.96 ඨ
(.)(.ସ)

100
. ඨ

ଵଶିଵ

ଵଶିଵ

P = 0.60 + 1.96 (0.048) (0.96)

   = 0،60 + 0.0903 
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�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ134

ƣ ࠢ�ߙܾ Ƅ�፥ࡩߦၮƥP�Ɔޢ ጿ�݊ ��ކߥ �ࠦ �Ƈߙƌݹ ࢸܻ �ƣࡷݘܻ ॅळࢥ �௪ݹߦ ኅ ቱƄ� ໄࡷ Ƅ�ࠦࡩݘܻ ఱީ ఝ�� �ۑ �و  � �ۑ �

�ࠦ �Ʀމߥ ࣠ ࣀޯ ۑ%95ݑެ߄�ࡷ

��ƞ ܸޯ ܻ�)16ࡴ ᄽࡺࠩ �ࠦ Ƅ࣠ ࣃ ࠦ�ݑ �Ƈݑޢެ ၯ߃ ƀ80ၴ߄� ƥƥ�࣯ ൞൙ࡩݘƄ�ᄎ ႞ࡩߥƄ�ࠦ ࡷ Ƅ�ࠦࡩݘܻ ݹ࣠ Ƅ�ࠦࡩރܻ ࣍ީ ࡼ� ܻ�ࡷ ࣍ࡩީܻ

ၯ߃ 22أن  Ƅƥۑ��ƣ ࣠ ࠀެ ਔ ࡴ�৲ ᐱᐟܻࠩ�ࡷ ᄽࡺ �Ʀ ༇ Ƅ�ࠦƄ࣠ ࣃ ࠦ�ݑ �Ƈ60�ࠦݑޢެ ࡷ ݹƄ�ࠦ࣠ࡩݘܻ Ƅ�ࠦࡩރܻ ࣍ީ ࡼ� ީܻ�ࡷ ࣍ࡩܻ

�ƣ Ƅၴ߄� ƥƥ�፥ ጒƌଘଓƄ�ᄎ ႞ࡩߥƄ25�ࠦ ၴ߄�ߙƄ�Ɔࡩߥ ƥƀۑ�ƣ ࣠ ࠀެ ਔ ࡴ�৲ ᐱᐟۑ95%ࡷ� ໄޯ ხࣀ ჱࡩƄ� ໄހ�Ɵ ᑃᐽߦ

�ࡠ� இॅ Ɓ

� � ໄެ ࠀ ଐଌƄ�፥߄ ጒƌଘଓƄ�ᄎ ႞ࡩߥƄ�ƅ ൎ࣐ Ƅ�ࠦࡩ ఱީ ఝ�ƣ ƀ�Ɠ �=1P=25/60ރߦ �ۑ � �

� � ໄެ ࠀ ଐଌƄ�࣯߄ ൞൙ࡩݘƄ�ᄎ ႞ࡩߥƄ�ƅ ൎ࣐ Ƅ�ࠦࡩ ఱީ ఝ�ƣ ƀ�Ɠ 2P=80/22=0.275ރߦ

�ࠦ �Ʀމߥ ࣠ ࣀޯ �ݑެ߄�ࡷ ໄޯ ხఱ ఝ� ໄހ�Ɵ ᑃᐽ�ࠦߦ 95%፥ߙƄ�Ɔࡩߥ ፕ:

(P1 – P2)   = (P̅1 - P̅2 ) + Zα/2ඨ
തଵ(ଵି തଵ)

ଵ
+

തଶ (ଵି തଶ)

ଶ

(P1 – P2) = (0.416 – 0.275 ) + 1.96ඨ
.ସଵ(.ହ଼ସ)

଼
+

.ଶହ (.ଶହ)



         = 0.141 + 1.96 √ 0.0062659  

= 0.141 + 1.96 (0.079)

= 0.141 + 0.155

��� ໄ݊�ހ ࠦ�ކߥ ࠦ�  �Ƅƍƀ-0.014 ، 0.296ߙƄ�Ɔࡩߥ �Ʀމߥ ࣠ ࣀޯ ۑ%95��ݑެ߄�ࡷ

݇ ࢲ ܸެ ࡠ�Ɓࡦ ࢤ Ɓ�௧ࡦߣ ோƋ ೕܸೆ

ࡼ�.1 ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ �Ƈݑޢެ ၯ߃ ƀ25࣊� ࢵ ࣠ ޯೃ�Ɔƌ80ࡷߦ�Ƨ Ǝ �ƞࡷݘޢܻ Ƅ༨စ Ƅƥ30ࡼ� �ƣࡷ ࡓ࣠ ݊�ࡷ ࡺ ༬ޯீ ࡼ� ࡷ

1000ࠦงଘଓƄ�ࠦ Ƅ�Ƈࡩߥ Ƅၴ߄�ߙ ƥƀۑ��ഭ୨ީޢ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ჴީႾƥ�Ɔƌࡷߦവ഻റƄ࣊� ࢵ ଐଌƄ�ేݘ�Ƣॅळۑ��ƀ��ࡩ࣠ ၩ�݊ ޯࡺ

ۑ� %99(ج)  ، %95(ب)  ، 90%

2.��ࠦ ࡴ�Ƅࡩݘޢެ ᄽ �मअކߥ߄�፥ ጿ�݊ ࢧެ ݪ�ࡷ ࠁ ࢢܻ ݪ� मअn�ƣ ƀࡼ� �ቧሼࡷ ܾޯ Ƅ�ࠢࡩ ࡓެ ಼�ཀྵདྷࠁ ࡴ� ᓉᒴၤ Ƅ�Ƅࠧ࣠�ࠧ߃� ዙܻኽ��

�ơ ܻࡺ ࠁޯ ࡼ�%95ކߥ߄�Ƥमअހܻ ࡁ�ࡷ �ހܾ ࣍ޟܻ ၯܻ �ƣ ࡓ࣠ ࡼ�ݹ 5�ƞࡩ Ƅ༨စ ଘଓƄ�ƣ Ƅ�ࣷࣳ ၮ�ƄƍƄࠦ�ۑ� �Ƈࡷݘޢީ Ƅ߄ၰ ƥ

�Ƨ Ǝ ၰ߄�ƆۑଐଌƄ20ݘޢܻ ƥ

ࡓ.3 Ƅ࣠ࠦ�ࡷ ࣃ ࠦ�ݑ �Ƈݑޢެ ၯ߃ ƀࡼ� 16�፥ރ࣠ࠦ�ࡷ ጒܻ ࣀ ࠁ ࣊� ࢵ ࣠ ޯೃ�Ɔƌ50ࡷߦ ،�Ƨ Ǝ �ƞࡷݘޢܻ Ƅ༨စ Ƅ10ࡼ� ࡷ

�Ɔၴ߄��ߙ ƥƀۑ��ഭ୨ީޢ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ჴީႾ�Ƅၴ߄ �ే ࡁީ �݊ ࡺ ༬ޯீ95%݊�ۑ ࡺ ޯࠖ ൞ᒑᐽ�ƢॅळݘଐଌƄ�ే ၩ࣊� ࢵ ॅळࡩ
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ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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4.�ܻ ᄽࡺࠩ �ࠦ Ƅ࣠ ࣃ ࠦ�ݑ �Ƈݑޢެ ၯ߃ ƀ144�ƤƎƄࡷߥ߄�፥ ጒܻ ࣀ ࠁ ࣊� ࢵ ࡁߥ߄100�ƤƎƄހ࣠ �Ƨ Ǝ �ƞࡷݘޢܻ Ƅ༨စ Ƅƥ60

�ࠢ ࡺ ᄽ �݊ ࡺ ༬ޯீ ࡼ� 1000�ࠦࡷ ၴ߄�ߙƄ�Ɔࡩߥ ƥƀۑ�%95ۑ��ƢॅळݘଐଌƄ�ే ၩ�݊ ࡺ ޯ഻വറƄ࣊� ࢵ ࡩ࣠

5.�ƤƎ࣊�ߘ߄ ࢵ ࣠ ࢢޢ߄�ޯࡷ मऌ�࿃ Ⴐ ༧ೞ �Ǝ ၯܻ ƌƄ�ƅ ࣀܻ ࠁ �ే ࢢݓ �્༨ீ � ก�Ʀ ኆ ቱ3000$�Ƨ Ǝ �ƞࡷݘޢܻ Ƅ༨စ Ƅƥ

ࡼ�1200$ ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ �ݑޢެ ެީ ၯ߃�Ƅࡩ ƀ�Ə100ࠁ�ƅ ಛಗ�Ƈ߃�Ƥ ،ࣀܻ Ƅ༇ ࣊�ଐଌƄ߄ ࢵ ࣠ �ƣޯࡷ ƀ�ơ ܻࡺ ࠁޯ Ƅ�ܻ ࡷ

ࡼ� ࡣ�ࡷ Ƅ�ƣߘ ࡓ࣠ ࢵޢ �ࠦ ଐଌƄ�Ƈݶܻ ࣀހܻܻ ஊै Ƅ2800$ۑ

ࡼ�.6 ރ࣠ࠦ�ࡷ ࡓ Ƅ࣠ࠦ�ࡷ ࣃ ࠦ�ݑ ݝ�ݑޢެ ༨ީ9�ዙኸ ࣊� ࢵ ࣠ ޯೃ�ܻࠦ ࡓࠩހ ᚻࡩƄ�߰ กܻ ࢧ ଐଌƄࡼ� �Ƈࡷ Ƅƌ300�ࠦࡷߦ ၮ ܻࢵ

�Ƨ Ǝ �ƞࡷݘޢܻ Ƅ༨စ Ƅƥ45�ഭ୨ީޢ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ჴީႾ� ᐱܻᐕݓఴ ఠ�ዙኸ �ƣ Ƅ�ƞ ƥࠦ�ࡷݘܻ ࠦ�ࡁࠩހ ༨ެೞ ࡼ� ၮࠦ�ࡷ  ،ܻࢵ

�ࠦ ၴ߄�ߙƄ�Ɔࡩߥ ƥƀ90%ۑ��ƢॅळݘଐଌƄ�ే ၩࡣ� ࣃݓޢ ჴࡩƄ�ዙኸ ࣊� ࢵ ࡩ࣠

ࡼ�.7 ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ 64�ܻݑޢެ ࣐ࠩ ࢵ ƥ�Ɔƌ50ࡷߦƧ Ǝ ଐଌƄ�ܻݘޢܻ ༨စƄߙࠩ Ƅƥ20�ࠢ ݊�ࡷߦƄƌކ ࡺ ༬ޯீ ࡼ� �Ƈࡷ ၯ߃ ƀ800

، �ࠦ �Ʀމߥ ࣠ ࣀޯ ଐଌƄ�ేݘ�Ƣॅळݑެ߄�ࡷ ၩ�݊ ࡺ ޯ഻വറƄ࣊� ࢵ ࠦ�ࡩ࣠ ၴ߄�ߙƄ�Ɔࡩߥ ƥƀ95%ۑ�

8.�ƣ ƀ�Ɠ ߙƀ50%ࡼ� Ƅ�፥ߘ�যও�60ࡷ ጿ�ܻ ࢧݘެ A�ܻࡷ ࡺ ყެჅ�ƈ ॅळޯ Ƅ�ࠦࡩ ஊ ᇴᇍ �ేࡷ ଐଌ�݊ݘݹܻ ࢥ ༧ဈ ࣊�40%�� ߙߥ

ࡼ� Ƅ�፥ߘ�যও�40ࡷ ጿ�ܻ ࢧݘެ Bࡷ ᇴᇍ �ేࡷ ଐଌ�݊ݘݹܻ ࢥ ༧ဈ �དྷࡩƄ�݊ ࢧރܻ ଐଌƄ�ࠦ ఱީ ఝࡣ� �ేۑ�ࠧ ࢪ�ଐଌƄݘݹܻ ߦ ݊�ࡩެ ࢥ ༧ဈ ���ࠦ ஊ

��যওߘƄ�፥ ጿ�ܻ ݹ࣠ ࡁ�ࡷݘެ ƀ�ƈ ॅळޯ Ƅ�፥ߘƄA��যওࡩ ጿ�ܻ ᐱᐟݑ��B�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ ۑ� %10و  %5��ݑެ߄�ࡷ

ࡴ�.9 ࠖ ༨ဂ �ơ ƥଘଓƄ�݊ ࡺ ޯ഻വറƄࡼ� Ƅ࣠ࠦ�ࡷ ࣃ ࠦ�ݑ �Ƈݑޢެ ే ࠀޯ Ƅ100�Ƨ ƥ ఱܻ ఓ࣊� ࢵ ࣠ ଐޯଌƄ�ƣ ƀ߄� ၴ ƥ�ƥ�݊ ࡺ ༬ޯீ ࡼ� ࡷ

�௪وا 65 ܻީޯ ࡴ�25ࡩ ࠖ ༨ဂ �ơ ƥଘଓƄ�݊ ࡺ ޯ഻വറƄࡼ� ߥ�ቿቷݑ ࣀޯ Ƅ࣠ࠦ�ࡷ ࣃ ࠦ�ݑ �፥ݑޢެ ጕܻ Ƅ�݊ࡩ ࡺ ޯ഻വറƄࡼ� �Ƈࡷ ే ࠀޯ Ƅƥۑ�

80�Ƨ ƥ ఱܻ ఓ࣊� ࢵ ࣠ ଐޯଌƄ�ƣ ƀၴ߄� ƥƥ60�௪ ܻީޯ Ƅƥ16�ࡩ ໄࡺݘ ޯࠖ ൞ᒑᐽ�ࠦࡷ ळॅࡷݘ�ే ၩ�௪ ܻީޯ �บߘƄ�যওࡩ คᇴᆝ �Ƅƍ ۑ�ߙܻ

�ቿቷߥ ࣀޯ �Ƈࡷ ܻެ Ƅ�บࡩݘޢ คᇴᆝƥ، ࣠ �ޯࡷ ໄހ�Ɵ ݪ�ߙƄ�Ɔࡩߥᑃᐽ�ࠦߦ ࣀ ࠁ ƀ ໄ഻ޯࡺݘവറƄ�࣯ ࣐ ࠦ�ࢵ �Ʀމߥ ࣠ ࣀޯ ݑެ߄�ࡷ

ۑ�90%

�Ƈ ၴ߄ ƥ�ࠦࡓޢ ୪ଘଓƄ�Ƈݹ ଘଓ࣠ݹܻ Ƅ�Ʀࡩ ၰ߄ �ଘଓ�যওࡩݘޯƄ�ƆƎƄƌƀ، ࡼ� ࠦ�ࡷ �፥ጿ�ƣݑޢެ ƀ100�௪ Ǝܻޯ ༧ீ ࢝� ༧ೞ

�Ƈ ࡷݘܻ எܻै �ހܻ ໄࠒߥ ଐଌƄ�ޯ ໄࡼ�ހ ܻ�ࡷ Ƅ࣠ ࣃ ၴ߄��ߙ�Ɔ%40ݑ ƥƀࠦ�ۑ� ၴܻࡷݘޢ �Ƈ ܻၴ Ǝƌ �ે ၮ�Ƅॅ ळࢧ ࠁ ࡴ�ߘ߄� ᐱᐟࡷ

ࠦ�ۑ99% ࡷݘ எܻै �ހܻ ໄࠒߥ ଐଌƄ�݊ޯ ዙዋޢ � ໄࡼ�ހ ࠦ�ࡷ ၴܻࡷݘޢ �Ƈ ܻၴ Ǝƌ �ે ၮ� ໄࢢ ஊܻै Ƅ�ࠦ ࣀީ ჱࠦ�ࡩ މߥ
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። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ137

1�Ƅ ࢝ޟܸ Ɓ�Ƌܸަࡦߣ ެ߽ Ɓ�Ɵࣝࠦࡴߣ��

�፥ۑ� ገܻ ࢧ ࠁ ଘଓƄ�ơ ଘଓ߄ ޯࢵ ଘଓƄ�ષઔ੮ܻၴ ࡼ� �፥ࡷ ጕܻ Ƅ�วࡩ คܻ எै Ƅ�࣠ࠧ�݊ ࡺ ޯ഻വറƄ࢝� ࢧݶܻ ࠀ ࡼ� �Ƈݑ Ƅ�Ǝܻީࡩߦࢠޢܻ ࠀޯ Ƅ

݊�ۑ� ࢵ ܻޯ ࡣ�Ƅࡩ ࢧ Ƅ�፥ࡩߦ ጿࡣ� ࢧޢ ߦ �ቻቱƥހࡩޯܻ ܻง�Ꭸ᎙�Ƨ ኅ ቱƄƥ�ࠢ �ơެࡷ ƥଘଓƄ�ว คܻ எै Ƅ�मअߥ߄ ࡣ�Ƅࡩޯ ಼ ƥ و�Ƣ߄ႀ ఱޯ ఝ�ܻ �Ƅేࡷ ࡁ

�ƥƀ�݊ ࡺ ޯ഻വറƄ�ࠦ ఱީ ఝ�ƥƀ࣊� ࢵ ࣠ �ơޯࡷ ࠁ࣠ �Ƈ ƄƎƄࡩߥƄ�ƍ ༧ܻဈ ଘଓ�� �્ ޢႁ Ƅ�žࡩޯ ࢧܻ ࠁ ଗଓƄ���፥ ገܻ ࢧ ࠁ ଘଓƄ�ơ ଘଓ߄ ޯࢵ ଘଓƄ

ࡼ� ݊�ࡷ ࡺ ޯ഻വറƄ࢝� ࢧݶܻ ࠀ �ેၮ�ƞ ᑃᐽ�ᑑݘޯ ᐽƍƥۑ�ࡁ ƀ�ƥƀ� ໄࡺݘ ޯ഻വറݪ� ࣀ ჱࡩƄ�ƥƀ�Ƈ ܻ࣐ ࢵ ࣠ ଐޯଌƄ� ໄހ�Ɵ ƥࡩߦƄ

ۑࠦ Ƅ�Ƈࡩݘޢެ ܻܻ ࢧ ࠁ Ƃ�݊ Ƅƥߘ

ൎᐱᐢࢵ ଘଓƄ࣊� ࢵ ࣠ �ƣޯࡷ ᇴᆝ �ƄƍƄ�ܻ ࠦ�ߙޢࡺ ፟�ࡷݘߙ ፑƄ�ൎࡷ�Ɖ ܻޯ ༨စ �፥ࡷ߄ࠦߘ߄� ጿ�Ƣ࣠ॶॱ५�Ƨ ƌࡩߦƄ�Ơ࢛� ༧စߦ ƀܻ�ߘ߄� ࡷ

ࡼ� 20�Ƣݑ ၮܻ�݅ 2010�Ƣࡁ Ǝރࠦ�ހݘܻ ࡼ�2000ࡷߥܻ ݝ�ݑ ࢥ ༧စߦ Ƅߘ߄�� ໄࡩܻݓ ᑃީᐽ�ࠦࡷޢଘଓƄ�ࠦ ఱީ ఝࡣ� ࠧ�ƥƀۑ�

ࢪ�Ƅࡩߦ�Ɔۑ40% ߦ ࠦ�ࡩެ ߄ଐଌƄࢪ� �፥ރߦ ጿ

ࡣ� �ࡷ ݊ ࡺ ޯ഻വറƄ� Ꭸ፻ܻࡷݘ� যওߘ� ơ ࠁ࣠ � Ƈ �Ƅࡩߦࢠޢܻ ƥƀ� Ƈ Ƅž ၮܻƌଘଓƄ� যওކߥޢ� ƥƀ� Ǝܻީ ࠀޯ Ƅ� ፟ ፑƄ� Ɖ ܻޯ ༨စ � ᑑ ᐽኅ ቱ

௪ۑ ܻީޯ ݪ�Ƅƥࡩ ࣀ ჱࡩƄƥ�Ƈ ܻ࣐ ࢵ ࣠ ଐޯଌƄ

಼ƥ�݊ ࡺ ޯ഻വറƄ�ơ ࠁ࣠ �Ƈ Ƅž ၮܻƌଘଓƄ�Ƥࠧ߃�ƣ ఴܾ చ�ƎƄߘ�ƍ ༧ܻဈ ଘଓ�ࠦީݘ ଐޯଌƄ�Ɵ ࣐ ၰ߄�Ƅࡩ ƀ�Ƈ Ƅ�Ǝܻީࡩߦࢠޢܻ ࠀޯ Ƅࡣ� 

ࡼ� ܻ�ݑ ݹ࣠ ߎ�ࡷݘެ ༧ဈޯ �Ɔࠧ߄ ࣃܻ ଐଌƄ�ၖ࿏ ܻޯ Ƅ�บࡩެ คᇴᆝ �ƄƍƄ�ܻ �ਔࡷ ༨ဈ߄৲ ƥ�ܻ ᐳႮ Ǝ�ƥƀ�ܻߙ ಛಗ࣠ ݟ�ߘީ ࠁޢ ࡼ� ��፥ࡷ ገܻ ࢧ ࠁ ଘଓƄ

Ƅ�ƍࡩߥ�ƎƄۑ� ༧ܻဈ ଘଓ�ࠦ ࢵޢ ܻࢵ Ƅ�Ɔ߄ၮ �ᇯߘܻ ᇍ ఴ ఓ�Ƈ Ƅ�Ǝܻީࡩߦࢠޢܻ ࠀޯ Ƅ�ƣ �፥ߙܾ ፑܻ ݊�ۑ�ƥހࡩޯܻ ࡺ ޯࠖ ൞ᒑᐽ�ࠦ ଐଌƄݘଐଌƄ�Ꭸ፻ܻݘळॅࡷ

�ࠦ ၯ߃�ݑޢެ ଐଌƄ�ేݘळॅࡷۑƥ�ࠦރܾ ၩ�݊ ࡺ ޯ഻വറƄ�ࠦ ࢢޢ ၯܻ ࡼ� �žݑ ၮܻƌƄ�ƥƀ��ࠦ ࡣ�ߙࢠޢ ߄�ƀހݘࡺ ค୍�Ƈ Ƅ�Ǝܻީࡩߦࢠޢܻ ࠀޯ Ƅ�፥ ጿ

�ࠦ ၴ Ǝਔ ৹�ࠦࡩߦࢠޢƄ࢛� मए��ƣߙ ƀ�ƥƀࡣ� �ƣރߥީ ƀ��ܻ Ƃ�ࠦࡷ Ƅ�፥ࡩݘޢެ ጿ�Ɔ࣌ ܻެ ଐଌƄ�ࠦ ࢢޢ உܻै Ƅ�Ɛ ܻࢵ ƀ�ે ၮƥ�ū�ࠦ Ƅ࣠ ࣃ ݑ

�Ʀ Ƅ�Ǝܻީࡩߦࢠޢࠦ�ࠧ࣠�ކߥ߄�मअࡷ߄ ࠀޯ Ƅū� �ž࿃ܻࡷ ႖�ࠦߘޢࡺ�ƥƀ�ࠦ༨༦ �ơ ࠁ࣠ �ž ၮܻƌƀ�፥ ፕ ߄�Ɔƌۑ�Ƅƥࡩߦࢠޢࠦ� ༨ீ މߥࠦ�

��ۑ �ࠦ Ƅ��žࡩߦࢠޢ ၮܻƌଘଓƄ�Ƅࠧ߃ �ࠦ ༨༦

� � ��Ɛێ ƢࡦߣƁ�Ƌܸަ ެ߽ Ɓ�Ƅ ࢝ޟܸ ��ߖ

߄ݹ�ቿቷۑ Ƅ�ࠦࡩީ Ƅ�ࠦࡩݘ߄Ƅƥ�Ƣࡩߦࢠޢ ܻ���ߙࢠ ዙ� ໄޯ ყે�ߙࢠ ၮ�Ɠ ƥࡩߦƄ�Ǝܻީ ࠀޯ Ƅࡼ� ࢥࡺ 

���Ɵࡦݕ߁Ɓ�ࠣ ࢝ޟ Nullߖ Hypothesis][

�୷୪༟༎ܻހ� ಛܻಗ�୷୪मअƥ��Ƣࡩݘ߄Ƅ�ࠦߙࢠޢoH�Ƈ ߙ࣠ ��ƄƍƄ�ଘଓƄކ ᐳܻ Ⴎ �मए�ଘଓƥߙ ᐱܻᏳ� ࣀ เ�དྷࡩƄ�ࠦࡩߦࢠޢƄ�፥ ፕ ��

�Ƣࡩݘ߄Ƅ�ࠦ ൞ᇅᆝ �ཏކݘƥܻ�ۑ� ᐳႮ Ǝ�፟ߙ ፑƄ�ƌ࣠ࠦ�ކߥ ࡼ�Ƅࡩݘޢެ ࠦ�ࡷ ݹ࣠ ࡣ�ߘ ଘଓƌNull)�Ɨݶ Ǝ ࡣ��ƥƀߙܻ ࣍ �žހܻ ၮܻƌଘଓƄ�ƣ ƀ��

�݊ ࢠ࣠ �ƣࡷ ࡓ࣠ Ƅ�፥ࡩ�དྷކ ፕ �Ƣࡩݘ߄Ƅ�ࠦߙࢠޢƥۑ�Ɔ ၮܻ߄ ଐଌƄ�ࠦࡩߥޢࡺƄƥ�݊ ࡺ ޯ഻വറƄ�ࠦ൞൙ࡷݘ� ໄހ�Ɵ ࠅ�ƌ࣠ߙ ƥ�Ƣ߄ၮ�ƥƀ

�ࠦ Ƅ�ࠦࡩߦࢠޢ ႁ ࢧ ଐଌ࢛� ࢵߙ ࡣ� ࠧƥ�Ǝܻީ ࠀޯ ଘଓƄ�ࡣ ܻ�ކߥީ ᐱƀ�ཀྵཏݘೃ��࢛� ߄ݹमऒ�ଘଓ�Ƣƀ�ቿቷߙ ࡣ�Ƅࡩީ ଘଓኆݶ ቱƄ�ે ၮ�ž ܻก

�Ɔ߄ၰ Ƅƥ�ࠦࡣ�ߘޢࡺ ఴࡺ ఠ� ᐱܻ ݊�ߙܾ ࡺ ޯ഻വറƄ�Ꭸ፻ܻ߄�ࡷݘၰ Ƅ�ơ ࠁ࣠ �Ǝܻީߙࢠޢࠦ� ࠀޯ Ƅ�ቿቱܻၰ �፥ ጿƥࠦ�ۑ� Ƅ�ܻࠧࡩݘޢެ ߙ࣠ Ƅࡩ�དྷކ
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ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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�ƣ ଐଌƄ�Ʀ߄ ၰ߄ ƀ�፥ ጿ�� ݹܻ࣠ ެࢵ �ƌߦᑃᐽ�౮உै Ƅ�Ơ ൎᐱᐢࢵ Ƅ࣊� ࢵ ࣠ �ƣޯࡷ ƀ�ࠦߙࢠޢ�Ǝܻީ ࠀޯ Ƅ� ࣊�ۑ�ዙኽƌƎƄ�ƄƍƄ�ൎރܻ ߙߥ

�Ƣ ၮܻ2002�࣠ ࠧ160�ࠦ �ƣߙࢠޢ ݅�ߙܾ ��ࡁ�፥ ጘଘଓᇴᆝ �Ɨ ࢧܻ Ƅࡩݘ߄�Ƣކ

160=μo :H

�ቼቴ߁ݶ Ɓ�ࠣࡦަ ࢝ޟ ƁAlternativeࡦߣ Hypothesis ][

�୷୪༟༎ܻܻ�ހ ಛಗ�୷୪मअƥ���ቿቷ߄ݹ Ƅ�ࠦࡩީ Ƅ1H�ࠦࡩߦࢠޢ ࡼ�ߙࢠޢ ࡣ�ݑ ߄ݹ ࡁީ ݟ� ࠁ ܻީ Ƅ�ܻࡩ ࢥݘࠩ Ƅ�ࠦࡩ�དྷݹ Ƅ�፥ࡩߦࢠޢ ፕ ƥۑ���

�౮உै Ƅ�Ơ ൎᐱᐢࢵ Ƅ�ơ ࠁ࣠ ࢇ� ࣀހܻ Ƅ�ơࡩ ଐଌƄ�१ܻ ॐࠦ�ۑ�ߙႁ ༨༦ޢ �ే ၩ�Ƣࡩݘ߄Ƅ�ࠦߙࢠޢ�ƣ ƀ�Ɛ ܻࢵ Ƅ�ેၮ�ཀྵཏხƥ�Ƣࡩݘ߄Ƅ

�ƣ ࡼ�ߙܾ ࡣ�ࡷ ƀ�࣠ߘ ࠧ �ࠦ ߄ଐଌƄ�፥ ጿ�౮உै Ƅ�Ơ ൎᐱᐢࢵ Ƅ࣊� ࢵ ࣠ �ƣޯࡷ ƀ�፥ ፕ �ቿቷ߄ݹ Ƅ�ࠦࡩީ ࡁƄ160�ࡩߦࢠޢ ƀ�ƥƀ�� �݅ ࡁ

���ቿቷ߄ݹ Ƅ�ࠦࡩީ Ƅ�ƣࡩߦࢠޢ ࠢ�ߙܾ ၮƥ�ū�ࠦޢ ࡼ�Ƅࡩݘޢެ ܻ�ࡷ ᐱᐕၮ�ơ ࢧ࣠ ஊै Ƅ�Ꭸ᎙�Ƈ ે�ࡷݘळॅܻࡷ ၮ�ž ܻกۑ�� �ܻ ᐱᐟߎ�ݑ ༧ဈޯ �ƥƀ

��፥ ጘଘଓᇴᆝ �Ɨ ࢧܻ ࢇ��ކ ࣀހܻ Ƅ�ơࡩ ଐଌƄ�፥ܻ ጿ

H1 : μ ˂ 160

H1 : μ ˃160

คܾ ࢛�ߙࢠޢƄ�ࠦࡩݘ߄�Ƣߙ �मएߙ ߄ܻࡷ ƥၴݑެ ࠦ�ۑ�ƥކ࣠ �Ʀމߥࠦ�ࡷݘޢެ ࣠ ࣀޯ ߄ݹ�ቿቷݑެ߄�ࡷ ࡣ�ƄࡩߦࢠޢƄ�ࠦࡩީ �ރߥީ ܻ�݅ ࢢޢ ߄�

�ƌ Ƅ࣠ ଐଌƄࡼ� �ࡷ ໄࡷݘ�Ɩ �Ɖރ࣠ ܻคܺ ᄣ�Ƣ࣠ކߥ�ū�ࠦ Ƅࡩݓ߃Ƅ�ƌ Ƅ࣠ ൞ᒑᐽ�በሼྲ ႖�Ƈ ƌƄƎƄ�Ƅƍƀ�ൎዙኽۑ��ቿቷ߄ݹ Ƅ�ࠦࡩީ ᑃᐽ�Ʀߦࢠޢ ༇ ƀ

�Ƈ Ƅ࣠ ࡣ�Ƅ100�ƥƄࡩݓ߃�፥ጿ�ࠦƄݑީ �ଘଓ�Ƈݹߥ Ƅ࣠ Ƅ�ƣࡩݘީ Əƥ�ƣ ᇴᆝ �ƄƍƄ� ܻࡺ �ቧሼߙޢ ܾค�ƣ Ƅ� �ƢƄ༇ۑƌƎƄ�ƄƍƄ�ƥރܻ

ࡼ� Ƅ�ƣࡩ�ਔ৲बअ100ݑ ��ƢƄߙܻ፥ ጘଘଓᇴᆝ �Ɨ ࢧܻ �Ǝܻީކ ࠀޯ ଘଓƄ�Ƅ߃ಛಗ�ࠦ ߦࢠޢ

H0 : μ =160

H1 : μ≠160

ߎ�� ༧ဈޯ �ƥƀ��ࡁ ƀ�ƥƀࡣ� Ƅ�บߘ คᇴᆝ Ƅ�žƄ࣠ ࢵ �ቿቷ߄ݹ Ƅ�ࠦࡩީ ༟༎Ƅ�บࢠޢ คᇴᆝ �ܻ ၰ߄ᐱᚑ�Ɔࡺ Ƅƥ�Ƣࡩݘ߄Ƅ�ࠦ ƥߙࢠޢ

� � ��Ƅێ ࢝ޟܸ Ɓ�Ƌܸަࡦߣ ެ߽ Ɓ�። ጼ�Żܸ࣍ ߽ କଐƁߋ� ࢤხޟ ��ރ

��ž ܻ࣐ ࠀ ଘଓƄࡼ� �ࡷ ໄၮ࣠ݪ�ރ ࡓ मए�ƣކ ƀࡼ� ࡓ ಼�Ƈ Ƅ�Ǝܻީࡩߦࢠޢܻ ࠀޯ Ƅ�፥ ጿ

��ƞ Ƣ�କଐƁ�Ɠ ࣝ ࡹ�Ɓࡦީ ܻ�ࡴ ࣍ ஆॅ ƁType I error(�� �ܾ ࣐ உै ࣩ�ހܻ ఱࡺ ఓƥα�ܾ ࣐ உै Ƅ�Ƅࠧ߃�ƈ ༨߄ ƥ��

ႁۑࠦ� ༨༦ޢ �݊ Ƅ࣠ߘ Ƅ�፥ࡩ ጿ�፥ ፕ ƥ�Ƣࡩݘ߄Ƅ�ࠦ ࢛�ߙࢠޢ ݑެ߄�Ǝߙ

���። ጒܸ Ɓ�Ɠࡦޯ ࣝ ࡹ�Ɓࡦީ ܻ�ࡴ ࣍ ஆॅ ƁType II error(� �ܾ ࣐ உै ࣩ�ހܻ ఱࡺ ఓƥß�ܾ ࣐ உै Ƅ�Ƅࠧ߃�ƈ ༨߄ ƥ��

ࠦ�ۑ� ࣍ޟ ၯܻ �݊ Ƅ࣠ߘ Ƅ�፥ࡩ ጿ�፥ ፕ ƥ�Ƣࡩݘ߄Ƅ�ࠦ �ơߙࢠޢ ࣠ ݑެ߄�ߘީ

��ơ ƥၴ߄� � �Ɛێ ƢࡦߣƁ�Ƌܸަ ެ߽ Ɓ�Żܸ࣍ ߽ Žߋ� ࢤხޟ ��ރ

ƋƁࡦߢƁ�Ɵࡦݕ߁Ɓ�Ɛ 0Hߖ

࢘�� Ƌ0H(ࠣၾߖ ࣊ޜ༥༣ࠣޟ ၬܸ
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ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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�ܻ ࣍ ஆॅ Ɓα߭ ༥༣ޟ �ƋƁߕ

��ƞ ࣝ ߭)0Hߕަ ༥༣ޟ �ƋƁܻ�ߕ ࣍ ஆॅ Ɓß

� � ��Ƅێ ࢝ޟܸ Ɓ�Ƌܸަࡦߣ ެ߽ Ɓ�Ɠ Ɓࣝ ߋ�Žހ ࢤხޟ ��ރ

� ໄ࣍ߙ �� ໄ୍คܻ ၴ �፥ ጿ��Ǝܻީ ࠀޯ Ƅ�፟ ፑƄ�Ƣ ၮܻ�ᇯ ᇍ ఴ చ�Ƈ Ƅ�Ǝܻީࡩߦࢠޢܻ ࠀޯ Ƅߎ� ࢧެ twotailedކ test

ၰ߄� Ƅƥ�ƞ ࣍ ၰ߄�� Ƅƥ�ว คܻ ၴ �፥ ጿ��Ǝܻީ ࠀޯ Ƅƥone tailed test�Ƅžſ࣠ ࢵ �Ǝܻީ ࠀޯ ଘଓƄ�Ɩ �ƣރ࣠ ᇴᆝ �ܻ ۑ�ᐱᚑƥࡺ

�ū�ቿቷ߄ݹ Ƅ�บࡩߦࢠޢƄ�ࠦࡩީ คᇴᆝ � ܻࡺ ᐱᚑ�Ɔ߄ၰ Ƅƥ�ƣ ࡓ࣠ �ƣߙࢠޢƄ�ࠦࡩݘ߄�Ƣކ ၰ߄�ߙܾ Ƅƥ�ƞ ࣍ �ƥƀ� ໄ࣍ߙ �ƥƍ�ƣ ᇴᆝ

ߎ�ۑ� ༧ဈޯ �ܻ ᐱƀ�ƌ༬ீ �ƥƀ�ࡁ ƀ�ƥƄࡣ� Ƅ�บߘ คᇴᆝ �Ƅžſ࣠ ࢵ

� �ܾ ࣐ உै Ƅ�ơ ƌ Ƅ�ࠦࡩ�དྷކݘܻ ၰ ࣀܻ ଐଌƄ�፥ ፕ ƥ�ū��ࠦࡩߦࢠޢƄ��࢛� Ǝ�ࠦߙ ࣐ߥ �ᄎެࡷ ႞ߥงƥαଓƄ�፥ ጿ��� ໄ࣍ߙ ࡼ� �Ǝܻީࡷ ࠀޯ ଘ

 ໄࣀࡺ ፟�ߘ ፑƄ� �ܾ ࣐ உै Ƅ�ࠦ ၰ ࣀܻ ߎ�ࡷ ࢧ �Ƨރ ƥ ఱܻ ఠ�ܻ �ᇯࡷᐱᐟࡺ ᆝƥ�Ǝ ࣀܻ ყࡩƄ�፟ ፑƄ�Ʀ ༇ ଘଓƄƥ� ໄৈষƄ�፟ ፑƄ�Ɔ߄ၰ Ƅƥα(

α�ࠦ /2أي  Ƅ�Ʀࡩߥ ࣠ ࣀޯ �บࡷ คᇴᆝ �Ƅƍ �ơ%90ۑ�ߙܻ ࣠ Ƅ�ࠦࡩߥީ ࣐ߥ ଐެଌ�ཀྵཏࠒ ଐެଌƄݝ� ༨ဈ �ࠦ ၰ ࣀܻ ଐଌƄ�ƣ ƀ�ཏݹݘ�Ƅߙࠩ߃

�፥ ፕ� �ۑ ��ܾ ࣐ உै Ƅ�Ƨ ƥ ఱܻ ఠ�དྷࡩƄ�ū࢛� ༟༎Ƅ�ࠦߙ ࣐ߥ ࠦ�ެࡷ ၰ ࣀܻ �ƣࡷ Ƅƥα�፥ ፕ� �ۑ ࡼ�� �ᇯࡷ ᆝ�ࠦ ၰ ࣀܻ �ƣࡷ ƀ�ƥ

 ໄ࣐ߙ ࢛�Ƅ�ેၮࡩ ࣐ߥ༟༎Ƅ�དྷߙ �፥ެࡷ ፕ� �ۑ ��Ƨ ƥ ఱܻ ఠƥ2/α�Ǝܻީ ࠀޯ Ƅ�ቿቱܻၰ �፥ ጿ�ࠦࡩߦࢠޢƄ�Ɨ ࢧܻ ƥ�ūކ

��፥ ጘଘଓᇴᆝ � ໄ࣍ߙ ࡼ� �Ɠࡷ ƥࡩߦƄ

H0 : μ = μ0

H1 : μ ≠ μ0

�ࠦ ၰ ࣀܻ �Ƨࡷ ƥ ఱܻ ఠƥ�ū߄�ၰ Ƅƥ�ว คܻ ၴ �፥ ጿ�݊ ࢛�ކߥ ࣐ߥ༟༎Ƅ�ࠦߙ �ƣެࡷ ၰ߄��ūߙܾ Ƅƥ�ƞ ࣍ ࡼ� �Ǝܻީࡷ ࠀޯ ଘଓƄ�፥ ጿ

� ܾ࣐ உै Ƅα�፥ ፕ ƥ)� �ۑ ��Ɨ ࢧܻ ྲ�ۑ�ƥކ ྜཾ ଘଓƄ�ƥƀࡼ� ಼ଘଓƄ�ว คܻ எै Ƅ�፥ ጿ�݊ Ƅ�ቿቱܻၰࡩߦࢠޢጿ��ࠦࡷൎ��ƥކߥ �፥

��፥ ጘଘଓᇴᆝ ၰ߄� Ƅƥ�ƞ ࣍ ࡼ� �Ɠࡷ ƥࡩߦƄ�Ǝܻީ ࠀޯ Ƅ

�ƛ ࣍ Ɓ�Ƌܸަࡦ ެ߽ Ɓࡹ ೕಹଘଐƁ
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H0μ:=0μ

H1μ:˃0μ

ྯ ྙཻ କଐƁ�ƛ ࣍ Ɓ�Ƌܸަࡦ ެ߽ Ɓ

H0μ:=0μ

H1μ:˃0μ

ݧ9.5 ࢽ ხࡦƁ�Ƣ�Ƅ ܸ࣍ ࢲ ࣝ ൛ެᒎᐺ�Ɛ ƢࡦߣƁ�Ƌܸަ ެ߽ Ɓ

� � �ێ ࠣ�ێ ࣇ�Ɓࡦݕޟީ ࢲ ࣝ ެଉ�Ɛ ƢࡦߣƁ�Ƌܸަ ެ߽ Ɓ��][ n ≥ 30

��ࠦ งଘଓƄ�Ƈ Ƅ࣠ ࣐ உै Ƅࢇ� ƥ�Ƣߙ ၮܻ�ᇯ ᇍ ఴ చ�Ɠ ƥࡩߦƄ�Ƈ ƄƎܻީ ࠀޯ Ƅ�Ʀ ༬ဈ

߄ݹ�ቿቷۑ.1 Ƅ�ࠦࡩީ Ƅ�ࠦࡩݘ߄Ƅƥ�Ƣࡩߦࢠޢ ݊�ߙࢠޢ ƥࢠ

Ƅ�Ʀࡩߥࠦ��.2 ࣠ ࣀޯ �ਔࡷ ݹ࣠ࠦ��༨ဈ1-α߄৲ ଐଌƄ�Ʀݘެ ࣠ ࣀޯ α�ū�ࠦၴ���ƥƀࡷ ஊै Ƅ�যওࡩߥƄ�ਔ ༨ဈ߄৲ �ƞ ��ᐱᏳ߄

�Ƈ ޢܻެ ࠒ ଐެଌ�ࠦ ߄ƥࡩޢ எै Ƅ�যওࡩߥƄ�፥ ፕ ƥZ   ،t   ، .. Fۑ�ᅵै ƀۑۑۑ

3.�፥ ጿ�যঠݹ�Ƨ ኅ ቱƄ�Ǝ ଐଌƄ�ƥƀ�Ƈݘޢܻ ޢީރܻܻ ࡼ�Ƅࡩ ހ࣠ࠦ�ࡷ ࣀ ഷവറƄ�ࠦࡩߥޢࡺƄ�Ƨ ƀ�ūݪ� ࢵ ܻެ ଐଌƄ�፥ ገܻ ࢧ ࠁ ଘଓƄ�ƅ ࣀܻ ࠁ

Ƅ�ࠦࡩݘ߄�Ƣۑ� ࢛�ߙࢠޢ Ǝ�ƥƀ�ơߙ ࣠ ࠢ��ߘީ ࢠݶ࣠

4.�ࠦ ࡺ ࠦ�ߘޢ Ǝރ �ơࡷߥܻ ൎၯ ࡼ� ၮ߄Ƅ�Ɔࡩߥ��ƎƄࡷ ႀ߄�ƢƄߘܻ ޯࢵ ࠦ�ހܻ ࣊�Ƅࡩݘޢެ ࢵ ࣠ �ơޯࡷ ࠁ࣠ �ƎƄࡩߥƄ�ƍ ༧ܻဈ Ƅ

0.05 

0Hقبول رفض

0H

%95

1.645
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߄ƥࡩޢۑࠦ எै Ƅ�ࠦ ၴ ஊै Ƅ�যওހࡩܻߥ�Ƈ ޢީރܻܻ ࡼ�Ƅࡩ �ƅࡷ ࣀ࣠ ഷവറƄ�፥ ገܻ ࢧ ࠁ ଘଓƄ

Ƅ�Ƈࡩߦ ƄƎܻީ ࠀޯ Ƅߎ� ࡼ�ၮ߄ࡷ༧ဈޯ ݊�ࡷ ࡺ ޯ഻വറƄ�௪ ܻ ง୍�ࠦ ݪ�ࡷݘߙ ࣀ ࠁ �Ɠ ƥ࣠ Ƅ�ࠦࡩޯ ޢީݘ ࣍ �ū�ࠢࠦ ࡴ�Ƅࡩݘޢެ ᄽ ��ƥ�݊ ۑƏݹ

�݊ ႀ߄�ƢކƏ࣠ݹ ఱޯ ఓƥZ��Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ��௪ ܻީޯ Ƅ�ƣࡩ ࡓ࣠ ܻ�ݹ �Ƈݑެ߄ࡷ ܻ࣐ ࢵ ࣠ ൞ޯᒑᐽ�Ɠ ƥࡩߦƄ�Ǝܻީ ࠀޯ Ƅ�፥ ጿ

�Ƣ߄ႀ ࣀޯ ყߙ�ơ ࣠ࠩ༬ீ �௪ ܻީޯ Ƅ�ƣࡩ ᇴᆝ �ƄƍƄࡼ� ࡓ ᚻࠦ�ۑ�ࡩ ࡴ�Ƅࡩݘޢެ ᄽ �ƣ ᇴᆝ �ܻ ᐱᚑ�ū�ܻࡺ ޢީݘޢ ࣍ �݊ Ə࣠ݹ Ƅƥ�ܻࡩޯ ݊�ࡷݘळॅࡷ ࡺ ޯࠖ ൞ᒑᐽ

�Ǝܻީ ࠀޯ ƄZ࣊�ݑެ߄ࡷ �Ɔేߙߥ ࠦ�ࡁީ Ƅ�ƣࡩݘޢެ ࡓ࣠ ]ܻ�ކ n ≥ 30 ]

� � �ێ ࠣ��ێ ࣇ�Ɓࡦݕޟީ ࢲ ࣝ ެଉ�Ɛ ƢࡦߣƁ�Ƌܸަ ެ߽ Ɓ�Ƅ Ɓࣝ ࣍ ߽ ��[ n ≥ 30 ]

�ቼቴ߁ݶ Ɓ�ࠣࡦަ ࢝ޟ Ɓ�ࠣࡦݕ߁ƁƢ�Ɵࡦߣ ࢝ޟ �።ߖ ፒ Ƣ�Ũ�ࠣ ࢝ޟ Ɓ�݇ࡦߣ ࢝ Ƣ

H0μ:=0μ………………………��Ƣࡩݘ߄Ƅ�ࠦ ߙࢠޢ

H10μ≠μ:……………..�ቿቷ߄ݹ Ƅ�ࠦࡩީ Ƅࡩߦࢠޢ

أو

H1μ:˃0μ

H1μ:˃0μ

�� �ࠣ ଉƁ�ƣݕީݶࣝ ࣝ ࢽެ �ࡴ ৯߁༥စα(�ܾ ࣐ உै Ƅࡣ� Ƅƥ�ܻࡩ�དྷ ࢵߦ ݹ࣠ࠦ� ଐଌƄ�Ʀݘެ ࣠ ࣀޯ ༨ဈ߄�ƌࡷ ��α�Ɔƌ ၮܻ�፥ ፕ ƥ

�Ƈމߥࠦ�ࡷߥހ�ቿቷܻ�� %10أو  5%،  1% ݹܻ࣠ ࣀޯ �༇ݑެ߄�ࡷ ƀ�ཀྵཏݘೃ�ƥƀ99%  ،95%  90و%  (

ƄࡩߥƄ�ƍ ༧ܻဈ Ƅ�Ɔ߄ၮ �ਔߘܻ ༨ဈ߄৲ �যঠݹ�Ƅࠧ߃�ž࣠ࢠ�፥ጿƥۑ�፥ፑƄ࣠ Ƅ�ેࡩޯ ၮै Ƅ�ࠦ Ƅ�ਔࡩߥޢࡺ ༨ဈ߄৲ �Ƨ Ƅ�ū�ࠦ Ǝݹ ଐଌƄ�ࠦݘޢܻ ၴ ஊ

��፥ ፕ �ࠦ ߄ƥࡩޢࠦ��ƥࠧ߃Ƅ�Ƥࡩߥޢࡺ எै Ƅ�+/2αZ�ƥ� ໄ࣍ߙ ࡼ� �Ǝܻީࡷ ࠀޯ ൎᑉᐽ��-αZࡼ� �Ǝܻީࡷ ࠀޯ ൎᑉᐽ��

� ��ƥ�ྲ ྜཾ ଘଓƄ�ƞ ࣐ ޢƄαZ�ഭ୨ީࡩ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�ơࡩޯ ƥၴ߄ �Ƣ߄ႀ ఱޯ ఝƥࡼ�ۑ� ಼ଘଓƄ�ƞ ࣐ ᑃᐽ�Ǝܻީ ࠀޯ ൎᑉᐽ��

�Ǝ ࠦ�ۑଐଌƄZݘޢܻ ၴ ஊै Ƅ�যওࡩߥƄ�ે ၮ�ơ ࢧ࣠ ॶॱ५

�ࠦ Ǝݹ ଐଌƄ�ࠦݘޢܻ ݪ�Ƅࡩߥޢࡺ ࣀ ༨စZ�ࠦ ހ࣠ ࣀ ഷവറƄ�ࠦ Ǝݹ ଐଌƄ�ࠦݘޢܻ ݪ�Ƅ�ƥƀࡩߥޢࡺ ࢵ ܻެ ଐଌƄ�፥ ገܻ ࢧ ࠁ ଘଓƄ�Ƨ ƀ�ࠦ ࣊�Ƅࡩݘޢެ ࢵ ࣠ ଐޯଌ

���ࠦ งଘଓƄ�ቿቱƌ ႀ߄ଐଌƄ�ƢƄݘܻ ޯࢵ �ᑑހܻ ᐽƍƥۑ�

�ࠦ ࡺ ࡼ�Ƅࡩߥޢ ࡣ�ࡷ ހƀ�ࠦ࣠ߘ ࣀ ഷവറƄ�ࠦݹƎ Ƅ�บࡩߥޢࡺଐଌƄ�ࠦݘޢܻ คᇴᆝ �ƄƍƂ����ࠦ ࣊�Ƅࡩݘޢެ ࢵ ࣠ �ơޯࡷ ࠁ࣠ �ƎƄࡩߥƄ�ƍ ༧ܻဈ Ƅ

���Ƣࡩݘ߄Ƅ�ࠦࡣ�ߙࢠޢ ƥ�ơރߥީ ࣠ ࣐ߥƄ�ࠦࡩߥީ �፥ެࡷ ጿ�݊ �ᑑކߥ ᐽਓ ৹� ᐱܻ ߄ƥࡩޢ�ū�ࠦߙܺ எै ƄH0�บ คᇴᆝ �Ƅƍᓘƥۑ���

�ū࢛� ࣐ߥ༟༎Ƅ�ࠦߙ �፥ެࡷ ጿ�݊ �ᑑކߥ ᐽਓ ৹� ᐱܻ ߄ƥࡩޢ�ū�ࠦߙܺ எै Ƅ�ࠦࡩߥޢࡺƄࡼ� ࡁ�ࡷ ƀ�ࠦ࣠ހ ࣀ ഷവറƄ�ࠦݹƎ ƄࡩߥޢࡺଐଌƄ�ࠦݘޢܻ

���ቿቷ߄ݹ Ƅ�ࠦࡩީ ࡣ�Ƅࡩߦࢠޢ Ƅ�ࠦࡩݘ߄ƥ�Ƣރߥީ ࢛�ߙࢠޢ )मएƥH1ߙ

0-

n

X
Z
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� � �ێ ࠣ����ێ ࣇ�Ɓࡦݕޟީ ࢲ ࣝ ެଉ�Ɛ ƢࡦߣƁ�Ƌܸަ ެ߽ Ɓ��n ˂ 30(

ࡼ� ࡣ�ࡷ Ƅ�ࠦߘ Ƅ�ƣࡩݘޢެ ࡓ࣠ ܻ�ކ n˂30�݊ۑۑ�30ݑެ߄ࡷ �ƥƍކƏ࣠ݹ �ࠦ Ƅ�ࠢࡩݘޢެ �Ƈެࡷ ၯ߃ Ƅ�དྷࡩƄ�݊ ࡺ ޯ഻വറƄƥ�Ɔƌࡷߦ��

�Ǝܻީ ࠀޯ Ƅ�Ƣ߄ႀ ఱޯ ఝ�ơ ࣠ࠩ༬ீ ���Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ���௪ ܻީޯ Ƅƥ�ܻࡩ ୍ކߥ�ഭ୨ީޢ ۑ�t࣍

�Ƌܸަ ެ߽ Ɓ�Ƅ Ɓࣝ ࣍ ߽t

�ቿቷ߄ݹ Ƅ�ࠦࡩީ Ƅ�ࠦࡩݘ߄Ƅƥ�Ƣࡩߦࢠޢ �፥ߙࢠ ፕ ƥ�ࠦ Ƅ�݊ࡩߦࢠޢ ƥࢠ

ݹ࣠ࠦ�� ଐଌƄ�Ʀݘެ ࣠ ࣀޯ �ਔࡷ ��༨ဈα߄৲ ܾ࣐ உै Ƅࡣ� �Ƨ ኅ ቱƄƥ��αެݘଐଌƄ�Ƈ ݹܻ࣠ ࣀޯ �ࡷ ໄࡼ�ހ �ࡷ ߥܻ ࣀީ ࠦ�ݹ࣠ࠦ���ࡷ ശവറƄޯߦ

Ƅ�ƇࡩߥଐଌƄ�ࠦߥހቿቷܻ %10او  5%،  1%(  ݹܻ࣠ ࣀޯ �ƣࡷ �༇ߙܾ Ƅ�ཀྵཏݘೃ�ƥƀ��)1-α��፥ ፕ ƥ��99%  ،

ࠦ�%90و  95% ၴ ஊै Ƅ�ࠦࡩߥޢࡺƄ�ਔ ༨ဈ߄৲ �Ƨ ƀ�ū�ƎƄࡩߥƄ�ƍ ༧ܻဈ Ƅ�Ɔ߄ၮ ༨စ߄�ƌߘܻ �ਔ ႁ߄৲ ���፥ጿƥࢠ�ž࣠ࠧ߃Ƅ�Ƅࡩޯ

፥ ፕ �ࠦ ƥ�ࠦࠧ߃Ƅ�Ƥࡩߥޢࡺ ߄ƥࡩޢ எै Ƅ�ࠦ Ǝݹ ଐଌƄ)±/2αt���ƥ�ݘޢܻ ໄ࣍ߙ ࡼ� �Ǝܻީࡷ ࠀޯ ൎᑉᐽ��-αt  ،+αt(�Ǝܻީ ࠀޯ ൎᑉᐽ

ƞ ࣐ ࡼ�Ƅࡩ �ơࡷ ƥၴ߄ �Ƣ߄ႀ ఱޯ ఝƥۑ��፥ፑƄ࣠ Ƅ�ેࡩޯ ၮࡼ� ಼ଘଓƄ�ƞ ࣐ Ƅƥ�ྲࡩ ྜཾ ଘଓƄt�ࠦ ၴ ஊै Ƅ�যওࡩߥƄ�ે ၮ�ơ ࢧ࣠ ॶॱ५

��ࠦ ༇ݹ �Ƈ ܻၴ Ǝƌݑެ߄�)df = n-1(ۑ

�ƅ ࣀܻ ࠦ�ࠁ Ǝݹ ଐଌƄ�ࠦݘޢܻ Ƅt�ቿቱƌࡩߥޢࡺ ႀ߄ଐଌƄ�ƢƄݘܻ ޯࢵ �ᑑހܻ ᐽƍƥ��ࠦ࣠ހ ࣀ ഷവറƄ�ࠦ �Ƅࡩߥޢࡺ �ࠦ ࣊�Ƅࡩݘޢެ ࢵ ࣠ ଐޯଌ

���ࠦ งଛଓƄ

�ቿቱ࣠ۑ� ࠩஎᆋ �ƣ ࡓ࣠ ܻ�ކ ᐱᐢߘޢࡺ�ƣ ଘଓ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�ƅ ࣀܻ ஊै �ࠦ ࡼ�Ƅࡩݘޢެ ࠀ�Ɔƍ࣠ࡷ ଐܾଌƄ�Ƈ ޢީރܻܻ ႀ߄Ƅ�Ƣࡩ ఱޯ ఝƥ

�፥ ጿ�ࠦ ހ࣠ ࣀ ഷവറƄ�ࠦ ݝ�Ƅࡩߥޢࡺ ၮ߄Ƅ�Ɔࡩߥƥ�ƄƍƄ�ū�ƎƄߘݘ ႀ߄�ƢƄߘܻ ޯࢵ ࠦ�ހܻ ࣊�Ƅࡩݘޢެ ࢵ ࣠ �ơޯࡷ ࠁ࣠ �ƎƄࡩߥƄ�ƍ ༧ܻဈ ƀ

ܻ�ۑ� ܻ�ރߥީࠩ คܾ �ᑑߙ ᐽኅ ቱ�ܻ ൎၯߙ ƥ�Ƣࡩݘ߄Ƅ�ࠦ ࢛�ߙࢠޢ ࢛�मए�ūߙ ༟༎Ƅ�ࠦߙ ࣐ߥ ެࡷ

� � �ێ ݇��ێ ࡷ ࠓެ ൛ᒎᐺ�ƃ߁ၭ ƁƢ�ࠣ ࢽަ ხࡦ�Ɛ ƢࡦߣƁ�Ƌܸަ ެ߽ Ɓ�]�ƃ౭ౄަ ࠣ�࠾ nݎޟީ ≥30[

ީޯ ଐଌƄ�Ƈ Ƅ࣠ ࣐ உै Ƅࡼ� ݪ�ݑ ࣀ ჱᑃᐽ�Ɠ ƥࡩߦƄ�Ǝܻީ ࠀޯ Ƅ�Ƈ Ƅ࣠ ࣐ ࠀ ߎ� ༧ဈޯ �ଘଓࡩߦƄ�Ǝܻީ ࠀޯ ଘଓ�ࠦ �Ƈݘ ܻ࣐ ࢵ ࣠ ൞ޯᒑᐽ�Ɠ ƥ

�Ƨ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅƥ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�ƅ ࣀܻ ࠁ �ࠦ ࣍ݹߥ �ƞ ൎޯ ࠀ Ƅ�žܻެ ࢵჴ �ū�Ɔేހܻ ࠦ�ࡁީ Ƅ�ƣࡩݘޢެ ࡓ࣠ ܻ�ކ ݑެ߄ࡷ

��୷୪༟༎ܻ݊�ހ ࡺ ޯ഻വറƄ�ࠦ ࣀީ ჱࡩ�୷୪मअƥࠦ�ۑ� ࣀީ ჱᑃᐽP���୷୪༟༎ܻࠦ�ހ Ƅ�ࠦࡩݘޢެ ࣀީ ჱࡩ�୷୪मअ� ܻࡺ ყެჅ��P̅�ƣ ƀ�Ɠ Ƅܻߙ ��ۑ�ƥހ

ޢ�ഭ୨ީۑ� ࣍ �݊ ࣠�ކƏ࣠ݹ ࠧ�Ɔే ࡓީ ᚻࡩƄ�Ƈ ܻެ ᑃᐽ�ࠦݘޢ ࣀީ ჱᑃᐽ�ࠦ ܻ ଐଌƄ�݊ݘ ކƏ࣠ݹ

��ࠦ ࡩܻޢ Ƅ�ቿቱƌࡩޯ ൞ᒑᐽ�ܻݘܻ ƥ�ࠦߙߥ ࣀީ ჱᑃᐽ�Ƨ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅݪ� ࣀ ༨ ƥ

n
S

X
t
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Sp̅ = ට
(ଵି)



࣊� ࢵ ࣠ ଐޯଌ�Ɠ ƥࡩߦƄ�Ǝܻީ ࠀޯ ଘଓ�ࠦީݘ ଐޯଌƄ�Ƈ Ƅ࣠ ࣐ உै Ƅࡼ� ݪ�ݑ ࣀ ჱᑃᐽ�Ɠ ƥࡩߦƄ�Ǝܻީ ࠀޯ Ƅ�Ƈ Ƅ࣠ ࣐ ࠀ ߎ� ༧ဈޯ �ଘଓ

ࠦ�ۑ� Ƅࡩݘޢެ

Ǝݹࠦ ଐଌƄ�ࠦݘޢܻ Ƅ�ƅࡩߥޢࡺ ࣀܻ Z�ࠦࠁ ࡩܻޢ Ƅ�ቿቱƌࡩޯ ݪ�ଐଌƄݘܻ ࣀ ࠁ

Zp̅ = p̅ - p/ Sp̅ 

Zp̅ =
ҧି 

ට
(భష)



ࠦ ࣀީ ჱࡩƄࢪ� ყࡩƥ�ࠦ ࣀީ ჱᑃᐽ�Ƨ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅ�ƅ ࣀܻ ࠁ �፥ ጿ�݊ ࡺ ޯ഻വറƄࡼ� ࠦ�ࡷ ࣀީ ჱࡩƄ�Ƣ߄ႀ ఱޯ ఝ�ܻ คƀࣉ� ࠁ ൎݹƥ

�Ƨ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅ�ƅ ࣀܻ ࠁ ߰�ݑެ߄� ࠒޢ ࢧ ࡣ�Ƅࡩޯ ࡷ ႀ߄�ƢƄࡷݘܻ ޯࢵ Ƅ� ໄݘ�ࠢ ރܾ ࣉ�ހ ࠁ ൎݹ�ሯሡሁ ࠦ�ۑ� ࡼ�Ƅࡩݘޢެ ࡷ

�ࠦ ࡴ�Ƅࡩݘޢެ ᄽ �Əƥ ༬ܻဈ �ƄƍƄ�ࠦ ఱީ ఝ5%݊�ۑ ࡺ ޯ഻വറƄࡼ� ࡷ

� � ݧ��ێ ࢽ ხࡦƁƢࣇ� ࢲ ࣝ ൛ެᒎᐺ�Ɛ ƢࡦߣƁ�Ƌܸަ ެ߽ Ɓ�ૄ સၫ�Ƅ ޟަߢܸ ࣍ ��ރ

�ƞ ܸޯ �ࡴ � �ێ �Ƈ)�ێ Ƅ࣠ ଘଓ࣠ކ�፥ጿ�ࠦݑީ ࡁ ࣃ࣠ ࡼ�Ƅࡩ �Ɩࡷ �Ɖރ࣠ ܻคܺ ᄣ�ࠦƄࡩݓ߃Ƅ�ƌ Ƅ࣠ ൞ᒑᐽ�በሼྲ ႖�Ƣ࣠ކߥ��100�ƢƄ

ࡼ� ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ ၯ߃�ݑޢެ Ƅ�በሼྲ ႡࡩƄ�፥ ጿ�Ƈ ܻࢵ ƄƎኆ ቱƄ�Ɔ߄ၰ ƥݝ� ࡷ �Ƅƍߘܻ ࣏�36ۑ�ߙܻ ᑃެᐽ�ƣ Ə࣠ࡩƄ�Ɛ ݑ�Ɔ࣠ީࡩߥޢܻ

�ƣ Əƥ�ƣ ᇴᆝ �ƄƍƄ�ܻ ݊�ߙޢࡺ ࡺ ޯࠖ ൞ᒑᐽ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�ƣ ƀ�Ɠ ࡼ�ƥ�ūހߦ ଐଌƄ�ƣݘ Ə࣠ࡩƄࡼ� ߎ�ݑ ༧ޯ �Ƈ Ƅ࣠ Ƅࡩݘީ

�࣠ࠧ� � ࠦ��ۑ ࡼ�Ƅࡩݘޢެ �ƣࡷ Ə࣠ࡩƄ࣊� ࢵ ࣠ �ƣޯࡷ ᇴᆝ �Ƅƍ ࡴ�ۑ�ߙܻ �Ʀމߥ110�ࠦ ࣠ ࣀޯ ႀ߄�ƢƄࡷ ޯࢵ Ƅۑ��ƢƄ95%

ࡼ�ۑ ࣊�ଐଌƄݘ ࢵ ࣠ ଐޯଌƄࡼ� ߎ�ݑ ༧ޯ �ࠦ ࣊�Ƅࡩݘޢެ ࢵ ࣠ �ƣޯࡷ ࠦ�ހܾ Ƅ�Ǝܻީࡩߦࢠޢ ࠀޯ ଘଓ

�ࡠ� இॅ Ɓ

�ࠣ ࢝ޟ Ɓ�݇ࡦߣ ࢝ Ƣ

H0 : μ = 100

H1 : μ≠ 100

Ƅ࣊� ࢵ ࣠ ଐޯଌƄ�ƣ Ƅ�ે ၮ�ቿቷ߄ݹ Ƅ�ࠦࡩީ ߄�Ƅࡩߦࢠޢ ჴެఱ ఠݟ� ࠁޢ ���ቿቷ߄ݹ Ƅ�ࠦࡩީ Ƅ�ࠦࡩݘ߄Ƅƥ�Ƣࡩߦࢠޢ ��ਔߙࢠޢ ༨ဈ߄৲ �Ꭸ᎙�્ ࡩߦݘ

ࡼ��� ࣊�ଐଌƄݘ ࢵ ࣠ ଐޯଌƄࡼ� ࡣ��ਔ৲बअ�ƥƄݑ �Ɔ࣠ߘ߄�ݹߥ Ƅ�ƣࡩݘީ Ə࣠ࡩ
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ƋƁࡦߢƁ�Ɗ ༤ܸစ Ž�ƃ߁ၫ ༥ဂ�ࠦ߁�Ɖߕܸ Ǝݹ ଐଌƄ�ࠦݘޢܻ ߄ƥࡩޢ எै Ƅ�ࠦ Ƅ�Ƨࡩߥޢࡺ Ƅ�ūZ�ࠦ �Ʀމߥ ࣠ ࣀޯ ، اي  %95ݑެ߄�ࡷ

�ࠦ ࡺ 2αZ�፥/ߘޢ ፕ±� �ۑ �

�ࠣ Ƌݶ ଉƁ�ࠣݕޟܸ Ɓ�Ƃࡦߢޟࡷ ࢽܸ Z�ࠣ߾ ࢽݽࣝ ഴലമƁ�ࠣ Ɓ��Ƥࡦߢޟࡷ ƁZ(

Z =
୶ҧି ஜ

ఙೣҧ
=௫ҧߪ)ێێێێ ݊√/ߪ )

Z = (110 – 100 )

_________

݊√/ߪ

(53 – 50 )

= _________

10.5/√36

= (3 x 6)

_______ = 18 / 10.5 = 1.7

10.5

1.

0-

n

X
Z
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�ࠦ ހ࣠ ࣀ ഷവറƄ�ࠦ Ƅ�ƣࡩߥޢࡺ ƀ�ܻ ೃ)Z=� �)�ۑ �ࠦ ߄ƥࡩޢ எै Ƅ�ࠦ ࡼ�Ƅࡩߥޢࡺ ࡣ�ࡷ �ƀߘ �ۑ ��ࠦ ࡣ�ߙࢠޢ ܻ�ރߥީ คܾ ��ߙ

��Ƣࡩݘ߄Ƅ0H(�ܻ ያዪ߰�ۑ� ༨༦ޢ �ే ၩࡼ� ࣊�ଐଌƄݘ ࢵ ࣠ ଐޯଌƄ�ƣ Ƅ�ે ၮ�ൎࡩޢƌ�Ƣކߥ߄�ଘଓ�Ɔߙ࣠ ଐޯଌƄ�Ƈ ޢީރܻܻ Ƅ�ƣࡩ ƀݟ� ࠁޢ ۑ�

��ۑ ܻܻ ࢧ ࠁ Ƃ�ơ Ƅƌ�ే ၩƥ�� �ࠦ ࢧ߄ߙ ᑃᐽ�݊ ࠅ मअ�ܻ ೆƀ�ūࡼ� ࣊�ଐଌƄݘ ࢵ ࣠ ଐޯଌƄƥ�ࠦ ࣊�Ƅࡩݘޢެ ࢵ ࣠ �ޯࡷ ໄހ�Ɵ Ƅ�ƣࡩߦ ƀ�ే ఴ ఓ

��ƞ ܸޯ �ࡴ � �ێ �ƣ)�ێ Ƅኆ ቷީࡩƄ߄�ၰ Ƅ�፥ ጿ�Ƣ࣠ॶॱ५Ƅ�Ơ ൎᐱᐢࢵ Ƅ࣊� ࢵ ࣠ �ƣޯࡷ ᇴᆝ �ƄƍƂ14�Ƣ ၮܻ�݅ 2000�Ƅƍࡁ �ūߙܻ

ࡼ� ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ �Ƈݑޢެ ၯ߃ ƀ49�Ƣ ၮܻ�፥ ጿ�Ƅƌ2010ߙ�Ƣ࣠ॶॱ५Ƅ�Ơ ൎᐱᐢࢵ Ƅ࣊� ࢵ ࣠ �ƣޯࡷ Ƅ�ࠦ ࡼ�Ƅࡩݘޢެ ၴ߄�ࡷ ƥƥ

�ࠦ ࡼ�Ƅࡩݘޢެ ᑃᐽ16�࣠ࠧ�Ƨߦ�ƌࡷ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄƥ�݅ ࣊��6ࡁ ࢵ ࣠ �ƣޯࡷ Ƅ�ޯࡩߦࢠޢƄ�ࠦࡩߥݶ�ቿቷܻހܾ ࠀ ƀ݅�ۑ� ࡁ

�݊ �Ƣ࣠ॶॱ५�Ơߘ߄�ƎƄކߦ ൎᐱᐢࢵ ଘଓƄ�Ƣ ၮܻ2010�Ƣ ࠦ�ހݘܻ Ǝރ 2000�ࠦࡷߥܻ �Ʀމߥ ࣠ ࣀޯ �ᑑݑެ߄�ࡷ ᐽƍƥ95%ۑ

�ࡠ� இॅ Ɓ

�ࠣ ࢝ޟ Ɓ�݇ࡦߣ ࢝ Ƣ

H0 : μ = 14

H1 : μ ˃ 14

�ࠦ Ǝݹ ଐଌƄ�ࠦݘޢܻ ߄ƥࡩޢ எै Ƅ�ࠦ ƄZ�ࠦࡩߥޢࡺ �Ʀމߥ ࣠ ࣀޯ ࠦ�%95ݑެ߄�ࡷ ࡺ �Ƨߘޢ Ƅ�ū)αZ(1.64=

�ࠦ Ǝݹ ଐଌƄ�ࠦݘޢܻ Ƅ�ƅࡩߥޢࡺ ࣀܻ Z�ࠦࠁ ހ࣠ ࣀ ഷവറƄ�ࠦ Ƅ��Ƨࡩߥޢࡺ ƄZ(

Z = (16 – 14 )

_________

6/√49

2 X 7

= ________ = 14/6 = 2.33

6

0-

n

X
Z
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2.33

� �ࠦ ހ࣠ ࣀ ഷവറƄ�ࠦ Ƅ�ƣࡩߥޢࡺ ƀ�ܻ ೃZ=� �ۑ ������ࠦ ߄ƥࡩޢ எै Ƅ�ࠦ ࡼ�Ƅࡩߥޢࡺ ࡁ�ࡷ Ƅ���Z = ࢛�1.645 ��मए�ūߙ

��Ƣࡩݘ߄Ƅ�ࠦߙࢠޢH0��ቿቷ߄ݹ ࡣ�ƄࡩߦࢠޢƄ�ࠦࡩީ H1�ƣ��ƥރߥީ �ేހܾ ఴ ఠ�Ɔߙ࣠ ଐޯଌƄ�Ƈ ޢީރܻܻ Ƅ�ƣࡩ ƀݟ� ࠁޢ ��ۑ�

�Ƣ ၮܻ�ƌߦᑃᐽ�Ƣ࣠ॶॱ५Ƅ�Ơ ൎᐱᐢࢵ Ƅ2010�Ƣ ࠦ�ހݘܻ Ǝރ �ేࡷߥܻ ࣊�2000ކݓ ࢵ ࣠ ƥ�ࠦޯࡷ ࣊�Ƅࡩݘޢެ ࢵ ࣠ �ޯࡷ ໄހ�Ɵ ۑ�Ƅƥࡩߦ

�Ƨۑ ࠅ࣠ࠧ �݊ ࡺ ޯ഻വറƄ

��ƞ ܸޯ �ࡴ � �ێ �ƆƎ)�ێ ࢵޢܻ �፥ ፕ �݊ ޢީ ᑃᐽ�ܻࠩ ࠁ ࣐ Ƅ�ƆƎࡩ�དྷݹ ࣀޢܻ Ƅ�ƣࡩ �ƣހܾ ൎၮƄ�፥ ጿ�Ƈ ƄƎ ࢵޢܻ ࡣ� ૮ƥ�፥ ፎ ਔ ৲

࣊� ࢵ ࣠ ଐޯଌܻހ�ే ఱ ఠƥ�ࠦ ƌݹ ࢧܻ Ƅ12Ꭸ፫/�Ƈߘޯ ൎޢඳඣ൴�ᑻ ᑧᐱᐢࣀ ଐଌƄ�ࠦ ዙݹܻ �ࠦ ዙዋݘޢ ݝ�� ࡷ �௪ۑ�ƥߘ߄�ߘܻ ౮ހ�ࡩ�ᇯ ᇍ ࡩ

ࡼ� ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ ႀ߄�ƢƄݑޢެ ޯࢵ ࠦ�ހܻ ܻ ࢧ ࠁ Ƅ30�Ƈ ၴ߄ ƥƥ�Ƈ ƄƎ ࣀޢܻ ࡣ�Ƅࡩ ૮ƥ�ž ၮܻƌƄ�ࠦ ༨༦ �፥ ጿ࣏� ᑃެᐽ�ƆƎ ࢵޢܻ

Ƅ࣊� ࢵ ࣠ �ƣޯࡷ ƀ�ࠦ ࡼ�Ƅࡩݘޢެ ��፥ࡷ ፕ �ƆƎ ࣀޢܻ Ƅ�ܻࡩ ࣐ݘࠩ Ƅ�ࠦࡩ�དྷކߥ ߙܻ ࣀ ଐଌ11�Ꭸ፫/�Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄƥ�௪ ౮ހ�ࡩ�ᇯ ᇍ ࡩ

ࡩ�ۑ�/ 5ي 

૮࣠ Ƅ�ࠢࡩ ܻ�৲ਔݑޢ ያዪࡣ� ƀ�࣠ߘ ࠧ�ƆƎ ࣀޢܻ Ƅ�ܻࡩ ࣐ݘࠩ Ƅ�ࠦࡩ�དྷކߥ ߙܻ ࣀ ଐଌƄ࣊� ࢵ ࣠ �ƣޯࡷ Ƅ��ࠦࡩߥݶ�ቿቷܻހܾ Ƅ�ޯࡩߦࢠޢ ࠀ ƀࡣ�

�ࠦ Ƅ�Ʀࡩߥ ࣠ ࣀޯ ႀ߄�ƢƄࡷ ޯࢵ ۑ%90ހܻ

0.05 

0Hقبول رفض

0H

%95

1.645
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ࡠ� இॅ Ɓ

�ࠦ Ƅ�݊ࡩߦࢠޢ ƥࢠ

H0 : μ = 12

H1 : μ ˂ 112

�ࠦ Ǝݹ ଐଌƄ�ࠦݘޢܻ ߄ƥࡩޢ எै Ƅ�ࠦ ƄZ�ࠦࡩߥޢࡺ �Ʀމߥ ࣠ ࣀޯ ࠦ�%90ݑެ߄�ࡷ ࡺ �Ƨߘޢ Ƅ�ū)αZ(�ે ၮ�݊ Ƅࡩ�དྷކߥ

�ܻ ࠧƎ ఱܻ ఓ10%���፥ ፕ �ࠦ ƥ�ࠦࠧ߃Ƅ�Ƥࡩߥޢࡺ ၰ ࣀܻ ଐଌƄࡼ� Zࡷ = -1.28(

�ࠦ Ǝݹ ଐଌƄ�ࠦݘޢܻ Ƅ�ƅࡩߥޢࡺ ࣀܻ Z�ࠦࠁ ހ࣠ ࣀ ഷവറƄ�ࠦ Ƅ��Ƨࡩߥޢࡺ ƄZ(

Z = (12 – 11)

5/√30

= (-1) X (√30 )

5

= - 5.477 / 5 = -1.10

� �ࠦ ހ࣠ ࣀ ഷവറƄ�ࠦ Ƅ�ƣࡩߥޢࡺ ƀ�ܻ ೃz=-� �ۑ ����Ƣࡩݘ߄Ƅ�ࠦ ࡣ�ߙࢠޢ �ū�ơރߥީ ࣠ Ƅ�ࠦࡩߥީ ࣐ߥ �፥ެࡷ ጿ�݊ ��ކߥ

0H�࢛� ࡼ�1H��मएƥߙ ࣊�ଐଌƄݘ ࢵ ࣠ ଐޯଌƄ�ƣ ƀ�ે ၮ�ൎࡩޢƌ�Ƣކߥ߄�ଘଓ�Ɔߙ࣠ ଐޯଌƄ�Ƈ ޢީރܻܻ Ƅ�ƣࡩ ƀݟ� ࠁޢ �ū��

߰ ༨༦ޢ �ే ၩ࣊� ࢵ ࣠ �ޯࡷ ໄހ�Ɵ Ƅ�ƣࡩߦ ƀ�ే ఴ ఓ�ܻ ያዪۑ�ଐޯଌƄƥ�ࠦ ࡼ�ƄƄೆࡩݘޢެ ࣊�ଐଌƄݘ ࢵ ࢧ߄ߙࠦ࣠ Ƅ�፟ࡩ ፑƄ�݊ ࠅ मअ�ܻ ۑ�

ࡣۑ ૮࣠ Ƅ�žࡩ ၮܻƌƄ�݊ ࢇ�ࡷ ข�ƆƎߦ ࣀޢܻ Ƅ�ܻࡩ ࣐ݘࠩ Ƅ�ࠦࡩ�དྷކߥ ߙܻ ࣀ ଐଌƄ�ƣ Ƅƥ

��ƞ ܸޯ �ࡴ � �ێ �žᇴᆝኅ��)�ێ ቱƄ�Ǝܻީ ࠀޯ ƄIQ࣊� ࢵ ࣠ ޯೃ�ഭ୨ީޢ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ჴީႾ��115�Ƅ߃ಛಗ�Ƣކߥ߄�Ƅƍ ۑ�ߙܺ

ࡼ� �ƣࡷ ࡓ࣠ ข�ࠦ �Ǝܻީݑޢެ ࠀޯ ଘଓƄ25ଘଓƄ�Ƅ߃ᐱᏳࡴ� ᐱᏹܻၴ Ǝƌ࣊� ࢵ ࣠ �บޯࡷ คᇴᆝƥ�ࠦ ࠦ�ࡷݘޢެ ࢵ Ǝ߄ೃ�ܻ �Ƨࠀޯ࣍ࡩީܻ ƥ ఱܻ ఓ�Ǝܻީ

120�௪ ܻ ง୍ƥ100�ࠦ ࡷ ၮܻ�ࠦ ࢧߦ ࠦ�ހ ࣐ީ Ƅ�Ƈࡩ ܻၴ Ǝƌ࣊� ࢵ ࣠ �ƣޯࡷ �ơހܾ ࡼ�Ƅࡩߥ࣠ ࡓ ಼ࡣ� ࠧ�Ƈ ޢީރܻܻ ࡼ�ࠧ߃Ƅ�Ƥࡩ ۑ�ࡷ

�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ �Ƣݑެ߄�ࡷ ࣊�Ƅࡩݘܻ ࢵ ࣠ ଐޯଌƄࡼ� ߎ�ݑ ༧ޯ �ࠦ ࢵ Ǝ߄ଐଌƄ�Ƥࠧ߃�፥ ጿ5%ۑ
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ࡼ� ࡣ�ࡷ Ƅ�ࠦߘ ࡴ�Ƅࡩݘޢެ ᄽ �ƣ ƀݟ� ႀ߄nƢ˂30(30ࠁޢ ఱޯ ఝ�ܻ คܾ �ơۑۑߙ ࣠ࠩ༬ீ �݊ ࡺ ޯ഻വറƄ�௪ ܻ ง୍ƥ��݊�ކ Ə࣠tݹ

0-

n

X
Z
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H0 : μ = 115

H1 : μ ≠ 115

�ƣ ƀݟ� ࠁޢ ƥα=� �ۑ ��ƣ ࠢ�ߙܾ ၮƥ�ޢ ໄ࣍ߙ ࡼ� �Ǝܻީࡷ ࠀޯ ଘଓƄƥ=0.025 )/2αt�ơ ƥၴ߄ ࡼ� ݑެ߄�t��ࡷ

�� �ࠦ ༇ݹ �Ƈ ܻၴ Ǝƌ241 =-1 = 25-df =n��ࠦ ၴ ஊै Ƅ�ࠦ ߄ƥࡩޢ எै Ƅ�ࠦ 2αt�፥/��ߙࡩܻߥޢࡺ ፕ� �ۑ � �

Ǝݹࠦ ଐଌƄ�ࠦݘޢܻ Ƅ�ƅࡩߥޢࡺ ࣀܻ ހtࠦ࣠ࠁ ࣀ ഷവറƄ�ࠦ Ƅ��Ƨࡩߥޢࡺ Ƅt(

t = (120 – 115 )

݊√/ݏ

= (120 -115 )

10/√25

= 5 x 5

10

= 25/10 = 2.5

ހ࣠ࠦ�� ࣀ ഷവറƄ�ࠦࡩߥޢࡺƄt=� ߄ƥࡩޢࠦ���ۑ எै Ƅ�ࠦࡩߥޢࡺƄࡼ� ࡁ�ࡷ ƀ��� �ۑ � �(�Ɠ ࢛�ߙ ၮƥޢमए�ࠢߙ

��Ƣࡩݘ߄Ƅ0H(�ࡣ� ߄ݹ Ƅ�Ɠࡩީ ࡣ�Ƅࡩߦ ƥ1H�፥ጿ�ࠦރߥީ ࣐ީ Ƅ�Ƈࡩ ܻၴ Ǝƌ࣊� ࢵ ࣠ �ƣޯࡷ ƀ�ેၮ�ơ ਔ ৲�Ƨ ኅ ቱƄƥ��

�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ �Ƣݑެ߄�ࡷ ࣊�Ƅࡩݘܻ ࢵ ࣠ ଐޯଌƄࡼ� ߎ�ݑ ༧ޯ �ࠦ ࢵ Ǝ߄ଐଌƄ�Ƥۑ5%ࠧ߃

��ƞ ܸޯ �ࡴ � �ێ ࡼ�)�ێ Ƅ࣠ࠦ�ࡷ ࣃ ࠦ�ݑ �Ƈݑޢެ ၯ߃ ƀ50ࡼ� ࠦ�ࡷ ༨ެೞ ࡼ� ࡼ��ƏƎଘଓƄࡷ ݑ�Ɔ࣠ީۑ�400ݑ�Ɔ࣠ީࡷ

�࣠ ࠧ�ƎߥଐଌƄ�ƣ Ə࣠ࡩƄࡼ� ܻ�ݑ ᐱƏƥࡣ� Ƅ�Ƈࡩ�དྷݹߥ Ƅ࣠ ၮ�ƣ߄Ƅ�ƌࡩݘީ Ƅၴ߄� ƥƥ4Ƅ࣠ ࡼ�ݑީ ࢥࡺ �ߴݹ ޯެ ଐଌƄ�ƣ ᇴᆝ �Ƅƍ �Ƈۑ�ߙܻ

ࡼ� �ƣݑ Ə࣠ࡩƄ�ࠦ ࢧ ߘܻ Ƅ�Ƈࡩެ Ƅ࣠ Ƅ�ࠦࡩݘީ ఱީ ఝ�ਔ ৲बऒ�ଘଓ�ƣ ƀ3%�ࠦ �Ʀމߥ ࣠ ࣀޯ ೃߴ� ޯެ ჴఱ ఝ�ƣ ƀ�ܻ ެެ ࡓ ಼ࡣ� أن  %95ۑߙࠩ

�ቻቷ༨ீۑ� �ే ၩ�፥ ጿߴ� ޯެ ଐଌƄ�ž ၮܻƌƄ
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࣊� ࢵ ࣠ ଐޯଌ�Ɠ ƥࡩߦƄ�Ǝܻީ ࠀޯ ଘଓ�ࠦީݘ ଐޯଌƄ�Ƈ Ƅ࣠ ࣐ உै Ƅࡼ� ݪ�ݑ ࣀ ჱᑃᐽ�Ɠ ƥࡩߦƄ�Ǝܻީ ࠀޯ Ƅ�Ƈ Ƅ࣠ ࣐ ࠀ ߎ� ༧ဈޯ �ଘଓ

ࠦ�ۑ� Ƅࡩݘޢެ

��ࠦ Ƅ�݊ࡩߦࢠޢ ƥࢠ

: P = 0.030H

0.03˃: P1H

n
S

X
t
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��� �ࠦ ݹ࣠ ଐଌƄ�Ʀݘެ ࣠ ࣀޯ 0.5α�፥=ݑެ߄�ࡷ ፕ �ࠦ ߄ƥࡩޢ எै Ƅ�ࠦ Ƅ�ƣࡩߥޢࡺ ����ūߙܾ �ۑ ࡼ�� �Ǝܻީࡷ ࠀޯ Ƅ�࣠ ࠧƥ

�ߴۑ ޯެ ଐଌƄ�ࠢ ܻ�৲ਔݑޢ ያዪ�ࡁ ƀ�ࠦ Ƅ�ࠦࡩߦݘޢ ࣀީ ჱࡩƄ�፥ ፕ �ቿቷ߄ݹ Ƅ�ࠦࡩީ ࡼ�Ƅƥࡩߦࢠޢ ಼ଘଓƄ�ƞ ࣐ Ƅࡩ

ࡼ� ࡁ�ࡷ ƀ�ࠦ ࡴ�Ƅࡩݘޢެ ᄽ �ƣ ଘଓ�߰ ࠒޢ ࢧ ࡣ�Ƅࡩޯ ࡷ ႀ߄�ƢƄࡷݘܻ ޯࢵ ࠦ�ހܻ ࣀީ ჱᑃᐽ�Ƨ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅݪ� ࣀ ༨စ5%ࡴ� ᄽ ࡼ� ࡷ

�݊ ࡺ ޯ഻വറƄ

n/N = 50/400 = 0.125 ˃0.05

Sp̅ =ට
(ି)


. ට

ିࡺ

ିࡺ

Sp̅ = ට
(.)(.ૢૠ)


. ට

ି

ି

Sp̅ = 0.024 x 0.936 =0.0225

ࠦݹƎ ଐଌƄ�ࠦݘޢܻ Ƅ�ƅࡩߥޢࡺ ࣀܻ Z�ࠦࠁ ࡩܻޢ Ƅ�ቿቱƌࡩޯ ݪ�ଐଌƄݘܻ ࣀ ࠁ

Zp̅ = (p̅ - p)/ Sp̅ 

Zp̅ = (p̅ - p) / Sp̅                ( p̅ = 50/400 = 0.08 0 ) 

=( 0.08 – 0.03) /0.0225 = 2.2

��Ƣࡩݘ߄Ƅ�ࠦ ࢛�ߙࢠޢ मए�ᑑߙ ᐽኅ ቱƥ࢛� ༟༎Ƅ�ࠦߙ ࣐ߥ �፥ެࡷ ጿ�݊ ࠦ��ކߥ ހ࣠ ࣀ ഷവറƄ�ࠦ Ƅ�ƣࡩߥޢࡺ ƀ߄�༬စOH�ࠦ ࡣ�Ƅࡩߦࢠޢ ��ƥރߥީ

���ቿቷ߄ݹ Ƅ1H�ࠦࡩީ ࡺ �ƣߘޢ ƀݟ� ࠁޢ ��z��ƅ ࣀ࣠ ഷവറƄ� ��ۑ �ࠦ ߄ƥࡩޢ எै Ƅ�ࠦ ࡼ�Ƅࡩߥޢࡺ ࡁ�ࡷ ƀ��� �ۑ �ߴ� ޯެ ჴఱ ఝƥ��

ࣀީ ჱࡩƄ� ໄހ�Ɵ Ƅ�ƣࡩߦ ଘଓ�߰ ༨༦ޢ �ే ၩߴ� ޯެ ଐଌƄ�ž ၮܻƌƄ�ƣ Ƅ�ે ၮ�ൎࡩޢƌ�Ƣކߥ߄�Ɔߙ࣠ ଐޯଌƄ�Ƈ ޢީރܻܻ Ƅ�ƣࡩ �ᑑހܾ ᐽƍࡼ� ࠦ�ࡷ

�Ƨ ƀܻ�ۑ� ၰ߄ࠧ ƥ�ࠦ ࢧ߄ߙ ࡼ�Ƅࡩ ܻ�ݑ ༬ဈ �ƣރܻ ࡓ࣠ �ƣݹ Ƅࡼ� �Ƨࡷ ࠅ࣠ࠧ ƥ�ే ࡁީ �ߴ ޯެ ଐଌƄ�ܻ ᐱᐕݑਔ৲�དྷࡩƄ�ࠦ ࣀީ ჱࡩƄƥ�Ɔࠧ߄ ࣃܻ ଐଌƄ

ܻ�ۑ ܻ ࢧ ࠁ Ƃ�Ƨ ࠅ࣠ࠧ �Ɵ Ƅ�ƣࡩߦ ƀ

�ƞ�ࡴ ܸޯ� � �ێ ၴࠦ�މߥࠦ�)�ێ Ǝਔ ৹�ƞ �ƣކݘ ƀ�በሼྲ ႖ݪ�� मऒ95%�ƣ �žހܾ ၮܻƌଘଓƄࡼ� ࡓ ಼�ƣ ᇴᆝ �ƄƍƄ� ܻࡷ

ࡼ� ࡁ�ࡷ ƀ�ે ၮ�Ƨ ࣠ ༨ޯ �ࠢ ხ�Ƨޢݘ ኅ ቱƄ�Ɵ ࠒ࣠ ࣀ ଐଌƄ��ƣ ࢧހܻ࣠ ࢇ�Ƅࡩ ƌݹ ܻެ 400�ƞࢢ �ƣۑ�ƥކݘ ࢧހܻ࣠ ࡼ�Ƅࡩ �ƢƄ༇ࡷ

�Ƈ ၯ߃ Ƅߘ߄�ƥۑ��ഭ୨ީޢ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ჴީႾࢇ� ƌݹ ܻެ ࢧ �ƣހࡩܻ ࢧހܻ࣠ Ƅ�ƣࡩ ƄƏƥƀ�ƣ ƀ�ࠦࢠܻޢଐଌƄ�Ɔஉै Ƅࡼ� �በሼྲࡷ ႡࡩƄ

Ƅ࣠ ࣃ ࠦ�ݑ �በሼྲݑޢެ ႡࡩƄ�ܻ ᄽࡺࠩ �ࠦ 25�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅ�ƣࡩ࣠ ƀ�Ƈ ၴ߄ ƥƥ420�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄƥ�ƢƄ༇

ۑ��75
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H0 : μ = 400

H1 : μ ˃ 400
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�� � ഭ୨ީޢ ࣍ � ݊ Ə࣠ݹ �Ƅࡩޯ ƣ Ƅ� ݟ nࠁޢ ˂ 30� ᑑ ᐽቦሼƥ� �σ݊ �ކƏ࣠ݹ Ƣ߄ႀ ఱޯ ఝ� ū� �ࡷݘळॅࡷࠦ ే ၩ

t)df =n-1 = 25-1 = 24�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ ೃƥ�Ǝܻީ ࠀޯ ൎᑉᐽ�ࠦ ၴ ஊै Ƅ�ࠦ ࣐ߥ ଐެଌƄ�ਔ ༨ဈ߄৲ ۑ�0.05��

Ǝݹࠦ ଐଌƄ�ࠦݘޢܻ Ƅ�ƅࡩߥޢࡺ ࣀܻ ހtࠦ࣠ࠁ ࣀ ഷവറƄ�ࠦ Ƅ��Ƨࡩߥޢࡺ Ƅt(

t = (420 – 400)

75/√25

= (20) X 5

75

= 20

15

= 1.33

���ࠦ t�ࠦߘޢࡺ ஊैݹ Ƅ�Ƈ ܻၴ Ǝƌࠦ�ݑެ߄� ߄ƥࡩޢ எै Ƅ24=� �ۑ � ���ࠦ ݊�ߘޢࡺ ܻ�ࡷ ᐱƎ ࠦ� ��ƥtރߥܻ ހ࣠ ࣀ ഷവറƄ� �ۑ �

�ࠦ �ƣߘޢࡺ ƀ�ܻ ೃt� �ࠦ ހ࣠ ࣀ ഷവറƄ� �ۑ �� �ࠦ ࡼ�ߘޢࡺ ࡣ�ࡷ ��t��Ƅߘ �ࠦ ߄ƥࡩޢ எै Ƅ��� �ۑ � ࡣ�� ࢛��0H��ރߥީ मएƥߙ

1H߰ ༨༦ޢ �ే ၩ�በሼྲ ႡࡩƄ�ž ၮܻƌƄ�ƣ ۑƥࠧ߃�Ƅݹݘ�ཏހܾ

���ໝ ແ࣍ ࢲ ࣝ �ໝެࡴ ແݽ�Ɯ ᑀᐺ�Ɛߣ ƢࡦߣƁ�Ƌܸަ ެ߽ Ž30≥2n1 ,n(

�Ǝܻީ ࠀޯ ଘଓƄ�Ƈ Ƅ࣠ ࣐ ࠀ

ቿቷ߄ݹ Ƅ�ࠦࡩީ Ƅ�ࠦࡩݘ߄Ƅƥ�Ƣࡩߦࢠޢ �፥ߙࢠޢ ፕ ƥ�Ɠ ƥࡩߦƄ�݊ ƥࢠ

��ࠦ࣠ݹ ଐଌƄ�Ʀݘެ ࣠ ࣀޯ �ਔࡷ �༨ဈα߄৲ ܾ࣐ உै Ƅ�ࠦߘޢࡺ�ਔ ༨ဈ߄৲ �Ƨ ƀ��α�Ɔƌ ၮܻ�1%  ،5%  ،10%  (

߄ƥࡩޢࠦ எै Ƅ�ࠦ ၴ ஊै Ƅ�ࠦ Ƅ�ਔࡩߥޢࡺ ༨ဈ߄৲ �Ꭸࡼ� ƥࡷ

��ࠦݹƎ Ƅ�ƅࡩߥޢࡺଐଌƄ�ࠦݘޢܻ ࣀܻ ႀ߄Z�Ƣࠁ ࣀޯ ଐଌƄ�፥ ገܻ ࢧ ࠁ ଘଓƄƥ��ࠦ࣠ހ ࣀ ഷവറƄ�ࠦࡩߥޢࡺƄ��ࠦ ࣊�Ƅࡩݘޢެ ࢵ ࣠ ଐޯଌ��

�Ǝܻީ ࠀޯ Ƅ�࣠ ࠧ�Ǝܻީ ࠀޯ ଘଓƄ�Ƅࠧ߃�፥ ጿZ

n
S

X
t
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�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�যওߘ�Ƣ߄ႀ ఱޯ ఠƥ2
1S   ،2

2Sࠦ ࡼ�Ƅࡩݘޢެ ࠦ�ࡷ ހ࣠ ࣀ ഷവറƄࡼ� �ਔ৲बऒ�ƥƀ�Ƨݑ ƥ ఱܻ ఠ�དྷࡩƄ30

�ƣ ࡓ࣠ �ƆƎƌކ �Ƈރܻ ଘଓܻ ၰ �፥ ጿࡼ� ࡓ ᚻࡩƥ�ū� ໄࡺݘ ޯࠖ ൞ᒑᐽ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ൎᑉᐽ�Ɔࠅޢ߄ �Ƈ Ƅमअކߥ߄�፥ ፕ ƥ�ū�Ɔƌࡷߦ

ܻ�ۑ ᐱᚑƄ߄ႀ ޯࢵ Ƅ� ໄݘ�ࠢ ރܾ ࠦ�ߙ �ࡷݘƥߙ ໄࡺݘ ޯ഻വറƄ�ൎᇩᇍ ࠦ�ࡩ Ǝݹ ଐଌƄ�Ƈݘޢܻ ༨စƄߙܻ ଘଓƄ�ܻ ᐱᐕߙ

�ࠦ Ǝރࠦ�ߘޢࡺ �ơࡷߥܻ ൎၯ ࡼ� ��ଘଓ�Ƣƀࡷ ࠅ࣠ࠧݹܻ � ໄ࣐ ࢵ ࣠ ଐޯଌƄ� ໄހ�Ɵ Ƅ�ƣࡩߦ ᇴᆝ �ƄƍƄ� �ơܻࡷ ࠁ࣠ �ƎƄࡩߥƄ�ƍ ༧ܻဈ ƀ

�ࠦ ߄ƥࡩޢ எै Ƅ�ࠦ Ƅ�݊ࡩߥޢࡺ �Ƈࡷ ܻެ ࡼ�Ƅࡩݘޢ �ƅࡷ ࣀ࣠ ഷവറƄ�፥ ገܻ ࢧ ࠁ ଘଓƄ

��ƞ ܸޯ �ࡴ � �ێ ࠦ�)�ێ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ ༨߄�ƌݑެ߄�ࡷ �ƣ ƀ�मअݪ�ࡷ߄ 5%��मअ�༇ ଘଓƄ�ƣ ᇴᆝ �Ƅƍƀ�ܻ ࡷ

ࠦၮ ࣀܻ ࡼ�)($ހࡩܻ ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ ၯ߃�ݑޢެ �ᑑݹܾ ᐽƍࡣ� �ū�ࡩݘࡺ ໄޯჱႾࡷ߄�፥ ጿ�ƣ ƥݹܻ ࣀܻ ჴࡷ�ƆࠩଐଌƄߎ� ࢧ �ơރ ᑃᐽݘܻࡺ

���፥ ጘଘଓᇴᆝ �ၖ࿏ ܻޯ Ƅ�บࡩެ คᇴᆝƥ� ໄޯ ჱႾ߄ଐଌƄࡼ� �ᇯࡷ ᆝ ࡼ� ࠦ�ࡷ ၮ ࣀܻ �༇ހࡩܻ ଘଓƄ

X̅1 = 6.00 ، X̅2 = 5.40

S1 = 2.00 , S2 = 1.80

n1 = 40 , n2 = 54

�ࡠ� இॅ Ɓ

�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ ࠦ�%5ݑެ߄�ࡷ ߄ƥࡩޢ எै Ƅ�ࠦ Ƅ�ƣࡩߥޢࡺ �+=2αZ/ߙܾ �ۑ �

�ࠦ Ǝݹ ଐଌƄ�ࠦݘޢܻ ݪ�Ƅࡩߥޢࡺ ࣀ ༨စZ��ࠦ࣠ހ ࣀ ഷവറƄ�ࠦ ��Ƅࡩߥޢࡺ
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Ƨ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅ�ଘଓƥƀݪ� ࣀ ༨စ
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�ࠦ ࡺ �ƣߘޢ ƀݟ� ࠁޢ ƥz�ࠦ࣠ހ ࣀ ഷവറƄ� ߄ƥࡩޢࠦ��ۑ எै Ƅ�ࠦ ࡼ�Ƅࡩߥޢࡺ ࡣ�ࡷ ���Ƅߘ �ۑ ��ࠦ ࣐ߥ ࡣ�ެࡷ ၯ Ƅƌ �݊ ����ƥކߥ

ࡣ� ܻ�ރߥީ คܾ �ū�ơߙ ࣠ 2=1�ࠦ، أي Ƅ0Hࡩߥީ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ ۑ�ū5%ݑެ߄�ࡷ

��ƃ౭ౄ࢟ݐ �Ƅ ܸީ �ໝࡦݕޟ ແ࣍ ࢲ ࣝ �ໝެࡴ ແݽ�Ɯ ᑀᐺ�Ɛߣ ƢࡦߣƁ�Ƌܸަ ެ߽ Ɓn1, n2 ˂ 30(

��Ƈ Ƅࡩߦࢠޢܻ

I.�Ɔే ࢢݓ �Ƈ ܻެ Ƅࡩݘޢ

II.�ഭ୨ީޢ ࣍ � ໄࡺݘ ޯ഻വറƄ�݊ ކƏ࣠ݹ

III.�ƥ ࣀܻ ჴࠢ�ࡷ ࡓެ ᚻࡩ�Ƣॅळࡷݘ�ే ၩ� ໄࡺݘ ޯࠖ ൞ᒑᐽ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ

�݊ ႀ߄�ƢކƏ࣠ݹ ఱޯ ఝt� �ࠦ ༇ݹ �Ƈ ܻၴ Ǝਔ ৹2-2+ n1df = n(
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�࣠ࠧ�ቿቱƌ ଐଌƄ�፥ݘܻ ጿ�Ƣ߄ႀ ࣀޯ ଐଌƄ�௪ ܻީޯ ࠓࡷޟƄപࡩ Ɓ�௧ࡦެ ோܸަެ Ɓᆝࡦ ࡼ� ݪ�ࡷ ࣀ ჴ༨ ƥ��࣯ ዙኤ ƄࡩƄ�� ໄޯ ჱࡩݘޢƄࡼ� �ᇯࡷ

�ࠦ งଘଓƄ�ቿቱƌ ݪ�ଐଌƄݘܻ ࣀ ࠁ

S2 = S1
2 ( n1 – 1) + S2

2 ( n2 – 1)

________________________

2–2+ n1n
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ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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�ƞ ܸޯ ݪ�ࡷ߄�मअ)(10.6.8ࡴ ߎ�ۑ�मअƥ ࣏ޢ ง�Ɔƌ ࡼ�ܻࡷ �ਔࡷ ၴ߄৲ ߴ� ޯެ �Ɖࡷ ܻคܺ ᄣ�Ƈ ᇴᆝྲ ႡࡩƄ�Ʀ ၰ߄ ƀ�Ƣ࣠ކߥ

� ໄޯ ࣐ߥ �፥ެࡷ ጿ�ࠦ Ƅ�በሼྲࡩᐳႡݹ ႡࡩƄ�Ƈ ޢީݘܻ �Ƈࡷ ܻ࣐ ࢵ ࣠ ࠦ�ޯࡷ Ǝރ �፥ࡷߥܻ ጿ�በሼྲ ႡࡩƄ�፥ ጿࢇ� ݹ࣠ ࣀ ჴࡩƄ1   ،2 �ƢƄ߄ႀ ޯࢵ ހܻ

�ū� ໄޯ ࣐ߥ ଐެଌƄ�፥ ጿ�ࠦݹƎܻႅ Ƅ�Ƈࡩޯ ൎഷവറƄࡼ� Ƅ࣠ࠦ�ࡷ ࣃ ࠦ�ݑ �ݑޢެ ໄހ� �Ơߙߘܻ ܻެ ࠧ�ƣ Ƅ�ޯࡩߦࢠޢƄ�ࠦࡩߥݶ�ቿቷܻހܾ ࠀ ƀ

፥ ጿ�Ƈ ޢީݘܻ ଐଌƄ�Ƈ ܻ࣐ ࢵ ࣠ ࠦ�ޯࡷ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ �ݑެ߄�ࡷ ໄޯ ࣐ߥ ଐެଌƄ5%��ࠦ งଘଓƄ�ࠦ Ƅ�ၖ࿏ࡩݘޢެ ܻคࡼ� �ᑑࡷ ᐽƍƥ

X̅1 = 40 , X̅2 = 38

S1 = 15.46 , S2 = 4.34 ( S1
2 =239.011, S2

2 =18.84 )

n1 = 10 , n2 = 15

�ࡠ� இॅ Ɓ

H0 : 1 = 2

H1 : 1 ≠2

�ࠦ �Ʀމߥ ࣠ ࣀޯ ࠦ�%95ݑެ߄�ࡷ ݹ࣠ ଐଌƄ�Ʀݘެ ࣠ ࣀޯ 5%�ܾ��ࡷ ࣐ உै Ƅ�࣠ ࠧƥα��ࠦ ߥޢ ࠦ�ࡩީ ߄ƥࡩޢ எै Ƅ�ࠦ Ƅ�ƣࡩߥޢࡺ ��ߙܾ

�ࠦ ၴ ஊै Ƅt�ࠦ ༇ݹ �Ƈ ܻၴ Ǝƌ23ݑެ߄��፥ ፕ� �ۑ �

)2 =23-2 = 10 +15-2+ n1df = nۑ�

��࣯ ዙኤ ƄࡩƄ��ഭ୨ࠖࡺޢ Ƅ�௪ࡩޯ ܻީޯ ၴ߄�Ƅࡩ ރ࣠

S2 = S1
2 ( n1 – 1) + S2

2 ( n2 – 1)

________________________

2–2+ n1n

S2 = 239.01(10-1)+18.84( 15 – 1)

__________________________ = 103.8

10+15- 2

= 103.82S

15

8.103

10

8.103
21
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S = 92.638.10  = 4.16
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=

16.4

)3840( 
= 0.48
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�ࠦ ࡺ tഷവറƄ�ܻߘޢ ᐱᐢࡼ�ߘޢࡺ ࡣ�ࡷ Ƅ�ࠦߘ ހ࣠ ߄ƥࡩޢۑƥ�ࠦࣀ எै Ƅ��፥ ገܻ ࢧ ࠁ ്ᑉᐽ�ࠦ ހ࣠ ࣀ ഷവറƄ�ࠦ Ƅ�݊ࡩߥޢࡺ t�ơކߥ ࣠ Ƅ�ࠦࡩߥީ ࣐ߥ �፥ެࡷ ጿ��

�Ƣࡩݘ߄Ƅ�ࠦ ࡣ�ߙࢠޢ �ᑑރߥީ ᐽਓ ৹ƥ�ūH0�ܻ ᇴᆝߙޢ �ൎࡩޢƌ�Ƣކߥ߄�ଘଓ�Ɔߙ࣠ ଐޯଌƄ�Ƈ ޢީރܻܻ Ƅ�ƣࡩ ƀ�ᑑ ᐽƍࡼ� �ߴࡷ ޯެ ჴఱ ఝ�ƥۑ�

ၮܻީ ଐଌƄ�Ƈ Ƅ࣠ ၮ�࣯߄Ƅ�ƌࡩݘީ ࣐ ࢵ ࣠ �ޯࡷ ໄހ�Ƨ ࠅ࣠ࠧ �Ɵ �Ơߙ ܻެ ࠧ�ƣ Ƅ�ે ၮ፥ ጿ�ࠦ Ǝܻႅݹ Ƅ�Ƈࡩޯ ൎႁ ൞ᒑᐽ�ࠦ ໄޯ ࣐ߥ ଐެଌƄۑ

�ໝ ແެ ძమ చ�ໝ ແݽ�Ɯ ᑀᐺ�Ɛߣ ƢࡦߣƁ�Ƌܸަ ެ߽ Ɓ

�ܻ ࢥ ƀ�Ơݹ ܻެ ࠧ�ū�Ƈ ܻ࣐ ࢵ ࣠ ଐޯଌƄ� ໄހ�Ɵ ƥࡩߦƄƥݪ� ࣀ ჱࡩƀ�ƥƀ�Ƈ ܻ࣐ ࢵ ࣠ ଐޯଌƄ� ໄࠦ�ހ ܻ ൞ᒑᐽ�Ƈݘ �ƠކƏ࣠ݹݘܻ ܻެ ࠧ�ƣ ƀ�ሯሡሁ

ࡼ ƥ�ࡷ ໄޯ ხఱ ఝ� ໄހ�Ɵ ᑃᐽ�Ƨߦ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅ�मअߥ߄ก�߰ ఱࡺ ఠݪ� ࣀ ჱࡩƄ� ໄހ�Ɵ ƥߦᑃᐽ�ࠦ ܻ ൞ᒑᐽ�Ƈݘ �Ꭸކߥ߄�मअކƏ࣠ݹݘܻ

ࠦ�ۑ �Ɵࡷݘޢެ ƥߙ�ơ ࢧ࣠ ஊै �Ƈ ଘଓܻ ࡺ ࠁޯ ଘଓƄ

ଐଌƄ�ܾݘ ࣐ உै Ƅ�ቿቱƌ �ࡷݘܻ፥ ፕ � ໄޯ ხఱ ఝ� ໄހ�Ɵ ᑃᐽ�Ƨߦ Ǝ ޢܻ

��Ƣ Ƅ�ࠦࡩݘܻ ࣀީ ჱࡩƄ�ƢƄ߄ႀ ޯࢵ �ހܻ ໄޯ ხఱ ఝ� ໄހ�Ɵ ᑃᐽ�Ƨߦ Ǝ ଐଌƄ�ܾݘޢܻ ࣐ உै Ƅݪ� ࣀ ༨ ƥP̅ ��ࠦ ࡩܻޢ Ƅ�ቿቱƌࡩޯ ൞ᒑᐽ�ܻݘܻ ��ƥߙߥ

�ܻ คܾ ࠅ࣠ࠧݹࠦ�ߙ �Ɵ ƥߙ�፥ ፕ �ƥƀ�ࠦࢧ߄ߙ ᑃᐽ�ࠦࠅݘ ƄƎݪ� ࣀ ჱࡩƄ� ໄހ�Ɵ ƥࡩߦƄ�บ คᇴᆝ �ƄƍƄ� ࡼ�ކߥ߄�मअܻࡷ ࡓ ಼�ཀྵདྷࠁ ƥ

�ࠦ Ƅƥ�ū�ࠦࡩߥޢࡺ Ǝݹ ࠦ�ࡷݘޢܻ ፟�ߘޢࡺ ፑƄ�� ໄޯ ხఱ ఝ� ໄހ�Ɵ Ƅ��፥ࡩߦ ገƄ࣠ ࣃ Ƅ�ేࡩݘ ଐଌƄ�ࠦݓޯ �ơߘޢࡺ ࣠༨စ

��፥ ፕ �Ɠ ƥࡩߦƄ�Ǝܻީ ࠀޯ Ƅ�፥ ጿ�Ƣ߄ႀ ࣀޯ ଐଌƄ�፥ ገܻ ࢧ ࠁ ଘଓƄ�ࠦ ࡣ�ߘޢࡺ ಼�Ƨ ኅ ቱƄ�ࠦ Ǝݹ ଐଌƄݘޢܻ

���ƞ ܸޯ �ࡴ � �ێ �ێ: (�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ ༨ဈ߄�ƌݑެ߄�ࡷ �ƣ ƀ�በሼྲ ႖ݪ� मऒ1%�ơ ࣠ ଐଌƄ�ࠦߥީ ఱީ ఝ�บ คᇴᆝ �ƄƍƂ�ܻ ࡷ

�ū�ཌެ ࠅ ƀ�ƌƎ࣠ଐଌ�ࠦ คƥࡓ ᚻࡩଗଓƄ�Ƈ ރܻ࣠ ࡓ ᅚଌƄࡼ� 1p�ū્ࡷ ༨ீ �ƌƎ࣠ଐଌ�ܻ ᐱᐟݑ�ਔ৲बऒ2p�በሼྲ ႡࡩƄ�Ƈ ၯ߃ ƀߘ߄�ƥۑ�

�ƣ ƀ�Ƈ ၴ߄ ƥƥ�ƌƎ࣠ࡷ�ᇯ ᆝ�ࠦ ༨ެೞ ࡼ� ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ =ݑޢެ 0.91p  2 0.7 =وpࡴ� ᄽ ࡼ� �Ƈࡷ ܻެ ࡼ�ݑޢ ࡷ

=1001n  2 80و =nۑ

ࡣ� ஊै Ƅ
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። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ
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���Ɠ ƥࡩߦƄ

H0 : p1 = p2

H1 : p1 > p2

αz�ࠦߘޢࡺࠦ ݹ࣠ ଐଌƄ�Ʀݘެ ࣠ ࣀޯ �፥�%1ݑެ߄�ࡷ ፕ �Ƨ Ǝ ޢଐଌƄ�ഭ୨ީݘޢܻ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�ơࡩޯ ƥၴ߄ ࡼ� �ࡷ �ۑ �(

��፥ ገܻ ࢧ ࠁ ്ᑉᐽ�ࠦ ހ࣠ ࣀ ഷവറƄ�ࠦ Ƅ�ƣࡩߥޢࡺ ƀ�ܻ ೃαz)� �ۑ �(� �ࠦ ߄ƥࡩޢ எै Ƅ�ࠦ ࡼ�Ƅࡩߥޢࡺ ࡁ�ࡷ ƀ� �ۑ ࢛�)� मएߙ

0HƓ ࡣ�Ƅࡩߦ 2p>1p�Ƨأن  أي ƥ1Hރߥީ ࣠ �Ʀࡷݘެ ࣠ ࣀޯ ۑ%1ݑެ߄�ࡷ

� � ��ƣێ ᇱᆚ �Ƌܸަ ެ߽ Ɓ��–ƞ ോെߢ ࢲެ କଐƁƢࢄ� ߖࣝޟ Ɓ�ƃƉࣝॅࡦެ �݇ ୃफए

݊ ƧކƏ࣠ݹ ᇴᆝ݊ กमऒ)2x(࣠ࠧ߄ၰ ƀƇ Ə࣠ݹݘܻ ࡺࡩܻޢƄࠦࡩޯ ࠁޯ ଘଓƄۑቿቷࢧ ଐޯଌƄࡼ ƥࡷ ໄހƇ ႀ߄Ƅܻࡷ ޯࢵ ƄࠧƄ߃

Ǝܻީ ࠀޯ ଘଓƄ،Ƈ ƄƎܻީ ࠀޯ ƄƓ ƥࡩߦƄࠦݘޯߥଐଌƄƆƌ࣠༬ဂࢇ ߙ࣠ޢ ߥൎࡩޢƄࠦࡩޯ ޯࢵ ଘଓƄƥଐޯଌƄ�ள ݘਔ৲߄ඳඣ൴ࠦࡩޢൎߥ ޯࢵ Ƅ

 ໄޯ ყࢢ ၯܻأو�ࡁ ƀ݊ ࡺ ޯ഻വറۑܻࡷƢ߄ႀ ఱޯ ఓƥƄࠧ߃Ǝܻީ ࠀޯ ଘଓƄ፥ ጿƇ ƄƎܻީ ࠀޯ ƄƓ ƥࡩߦƄᐽƇ ޢީރܻܻ ᑃࠦၮƏ࣠ଐଌƄ፥ ጿ

Ƈ ଘଓƥჴఱۑߙޟܻ ఓެ߄Ƅࠧ߃Ǝܻީ ࠀޯ ଘଓƄેၮࠦ݊ߙࢠޢ Ə࣠ݹ ޢƄഭ୨ީࡩޯ ࣐ Ƅ݊ࡩ ࡺ ޯ഻വറࢵ ƄƎኆ ቱƄࠦƣ Ƈࢸܾ ƄƎܻީ ࠀޯ Ƅ)Z

،T،F(དྷࡩƄƥࣩ ఱࡺ ఠƇ ƄƎܻީ ࠀޯ ଘଓܻ ଐଌƄ)PARAMETRICݘ൞൙ޢࠦހ TEST(ۑᑑ ᐽኅ ቱƥƣ Ǝܻީߙܾ ࠀޯ Ƅ)2x

(ƞ ރܾࠢݹݘ ࡼހ Ƈࡷ ƄƎܻީ ࠀޯ ଘଓƄࠦޢ൞൙ࡷݘൎᑉᐽƄ)NON PARAMETRIC TET(ۑሯሡሁƥ࣠ࠧơ ஊܻै Ƅ፥ ጿ

݊ Ə࣠ݹ ޢƄഭ୨ީࡩޯ ࣐ ƣߙƄࡩ ܾƇ ଘଓܻ ࡺ ࠁޯ ଘଓƄే ൞ᒑᐽ፥ݓޯ ገƄ࣠ ࣃ ƄƧࡩݘ ኅ ቱƄቻቱ݊ 2x(Ƨ(ކƏ࣠ݹ ƥ ఱܻ ఠƇ ၰܻ ࣀܻ ଐଌƄݝ ༨ဈ

Ƈ ޢܻެ ࠒ ࡼۑ)2x(ެࡷ ࡓ ಼ ƥܻࠧ ƌ ༬ܻ ƄƢƄ߄ႀ ޯࢵ ơހܻ ƥၴ߄ƒ ၯܻƄ߃ᐱᏳ݊ Ə࣠ݹ ߰ۑƄࡩޯ ఱࡺ ఓƥơ ƥ2(ၴ߄x(

ƌ ༬ܻ ᄣܺযওߘƧ ᇴᆝ݊ กमऒݑެ߄Ƈ ܻၴ Ǝƌࠦݹ༇ࠦ ۑࡷݘޢެ
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ཀྵཏࠒ Ƨެࡷ ᇴᆝ݊ กमऒߎ ߘ࣠ ࠢݶƄ࣠ ƄેၮƇࡩޯ ܻၴ Ǝƌࠦݹஊै ƄأنأيۑƠ ܻެ ހ࣍ƌݹൎၮࠦߘࠦࠧ ໄযও2(ߘx(

Ƈ ܻၴ Ǝƌƥࠦݹஊै Ƅ.

ᇬ ᇊ �ࢵ � ࠒཀྵཏ:�ێ Ƨެࡷ ᇴᆝ݊ กमऒ

�݇ ୃफए�Ƥ ᇱᆚ �སཌࠏ ࢚�ީࡴ ݳܸ ࢤ ߽

1.� �ཀྵཏࠒ ଐެଌƄݝ� ༨ဈ �ࠦ ᆿᇍޢ Ƅ�ࠦࡩ ၰ ࣀܻ ଐଌƄ1

ࡼ.2 �१ࡷ ॏߙଘଓƄ�Ǝ࣠ഷവറƄࡼ� ܻ�ࡷ �ࡷߥހ ໄৈষƄ�፟ ፑƄ�ࠦ ᐱ�ଘଓܻݹܻ ፟�ࡷ ፑƄ߄� ޯ಼ ƥࢧߦ� Ƅ�ࠦࡩ ࣐ ࡼ�ރߥ ࠒ�ཀྵཏࡷ ଐެଌƄ�ƀ߄ ୍

ࠢ�ۑ ࣀ �ƣݹൎࡷ Ƅ�ƣ ƥƌ

3.ဈ Ƅ�࣭ ࣐ ก୍�Ǝ߄ඳච൭�Ꭸ�ࠦ Ƅ�፟ࡩߥࡺ ፑƄ�ࠦ ၮྲ ྅ྜ�݊ �ߙކߦ ໄৈষƄ�፟ ፑƄ�Ƨ ࣠ ࡣ�ƥݹޯ ࡺމܻ �ేޯࡷ ၩ�ཀྵཏࠒ ଐެଌƄ� ໄৈষƄ�Ƥ ༬ܻ

�ᇯࡷਔ৲Ƅ౮ۑ ᇍ ఴ చ�ഭ୨ީޢ ࣐ ࠒƄ�ཀྵཏࡩ ଐެଌƄ�ᇯ ᇍ ࢸ ၯ߃� �Ƈކܾ ޢܻެ ࠒ ଐެଌƄ�ƣ ࠦ�ߙܻ ஊैݹ Ƅ�Ƈ ܻၴ Ǝƌ�ƌ߄ၮ�ƌƄƏ�ܻ ൞ᇅᆝƥ

�Ƃ ࢽܸ ࢄ2x(ƃƉࣝॅ(߾ ߖࣝޟ )Ɓ)FITOFGOODNESSࡦެ

�Ƨ ᇴᆝ �݊ ႀ߄�ƢކƏ࣠ݹ ఱޯ ఓ–� �݊ กमऒ2x(��Ǝܻީ ࠀޯ ଘଓ

)1�ƌ߄ၮ�ƣ ࡓ࣠ ܻ�ݹ ࠦ�ݑެ߄ࡷ ߘ࣠ݘ ଐޯଌƄ�Ƈ ƄƎƄಒ౷ ࡼ�Ƅࡩޯ ݹ�ƨܻ࣠��ݑ ߎ���ࡷݘެ ༧ဈޯ �Ɔࠧ߄ ࣃܻ ଐଌƄ�Ƈ ƄƎƄಒ౷ Ƅ�บࡩޯ คᇴᆝ �ƄƍƂ��

ū ໄชƀࡼ� ࡁ�ࡷ ƀ�ࠦ ࡓެ ଐଌƄ�ၖࡺ Ƅ࣠ Ƅࡩެ
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)2��ū༇ ƀ�݊ �ƧކƏ࣠ݹ ƀ�ƥƀ�ūഭ୨ީޢ ࣐ Ƅ�ƥƀ�ū௪ࡩ ߄ ஊै Ƅ�Ƅƍ �ࠦ Ƅ�ࠢࡩݘޢެ �Ƈެࡷ ၯ߃ ſ�Ƨ ኅ ቱƄ�݊ Ə࣠ݹ Ƅ�ƣࡩޯ ᇴᆝ �ƄƍƂ��3(

ଘଓ�Ƣƀ�ۑ ໄߥ ࣀޯ �ƣࡷ Ƅే �ƣࡷݓޯ ᇴᆝ �ƄƍƂ

�ࠦ ܻ ࢧ ࠁ ᓘƥ2xࠦ࣠ހ ࣀ ഷവറƄࡼ Ƈࡷ กࠦރܻܻ ƄƆࡩݘޢެ ܻ࣐ ࢧޢݓࠦࡷݘ :ހࡩܻ
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ࠧ߄0f=Ɔ߾ޟݜ ࣃܻ ଐଌƄ�Ƈ ƄƎƄಒ౷ Ƅࡩޯ

ef=ࠦߘ࣠ݘ ଐޯଌƄ�Ƈ ƄƎƄಒ౷ Ƅࡩޯ

�บ คᇴᆝ �Ƅƍ ߄ƥࡩޢ2x�ࠦߙܺ எै Ƅ�ࠦࡩߥޢࡺƄࡼ� ࡁ�ࡷ ƀ�ࠦ࣠ހ ࣀ ഷവറƄ2x�ࠦ ஊैݹ Ƅ�Ƈ ܻၴ Ǝƌƥ�ࠦ࣠ݹ ଐଌƄ�Ʀݘެ ࣠ ࣀޯ ݑެ߄�ࡷ

�፥ጹࡩݘ߄Ƅ�Ɠ ࢛�Ƅࡩߦ ࡣ�ഷവറƄ0H߄मअ�ū�Ɔƌƥߙ ߄ݹ Ƅ�Ɠࡩީ Ƅ�ᅶैࡩߦ ࢧܻ ۑ1Hࡩ

Ƈ ܻၴ Ǝƌ��ࠦ ࢧޢݓ �Ɔހࡩܻ ܻ࣐ ࢇ��ࡷݘ ߙ࣠ޢ ࠅƄ�Ɔƌ࣠ࡩޯ �Ǝܻީ ࠀޯ ଘଓ�ࠦ ஊैݹ Ƅ

df = c - m – 1

��Ơ Ž߾ޟݜ�= cƇ ၮ߄Ƅ�ƌࡩߦޟܻ

= mࠦۑ Ƅ�Ƈࡩݘޢެ ܻܻ ࢧ ࠁ Ƃࡼ� ܻ�ࡷ ࠧमअކߥ߄�Ƨ ༬ �དྷࡩƄ�݊ ࡺ ޯ഻വറƄ�Ꭸ፻ܻࡷݘ�ƌ߄ၮ

��ࠦ ࢧޢݓ �Ɔހࡩܻ ܻ࣐ ��ƣࡷݘ ƄߘଘଓƄ�ơ ƥƄၴ߄ �Ƈ ƄƎܻީ ࠀޯ Ƅ�ƥƀ�ơ ൎߥ ޯࢵ ଘଓƄ�Ƈ ƄƎܻީ ࠀޯ ଘଓ�ࠦ ஊैݹ Ƅ�Ƈ ܻၴ Ǝƌ

df = (r - 1)(c - 1)

=߾ޟݜ rƣ ƄߘଘଓƄ�ơ ƥၴ߄ �፥ ጿ�ƞ ࢧߦ࣠ ၮ߄Ƅ�ƌࡩ

= nۑƆ߄ዙኸ ଛଓƄ�ƌ߄ၮ

ƣ ƄߘଘଓƄ�ơ ƥၴ߄ ࡼ� ࠦ�ࡷ ၯޢ �ᇯ ᆝ �፟ ጿ�݊ ߘ࣠ ଐޯଌƄ�ƎƄಒ౷ Ƅ��ƣࡩޯ ࡓ࣠ ƥݹ

n

cr
fe




ݟ =ࠁޢ nۑ፥ ፑܻዙዋ ଗଓƄ�ࠦ ࡴ�Ƅࡩݘޢެ ᄽ
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���ƞ ܸޯ �ࡴ � �ێ �ƣ)�ێ ƀ�ࠦ ଐଌƄ�ࠢࢠܻޢ ၯކ ࡼ� �Ƨࡷ Ǝ ༬ܻဈ ࡣ� ༨ீ ၴ߄� ƥ��ࡼ�30% ࠦ�ࡷ ၮܻީ ଐଌƄ�Ƈ ރܻ࣠ ࡼ�Ƅࡩޯޢߦݹ ࡷ

�ź�ే ࢧݓ ࡴ�Ƅࡩ ᓉᒴၤ Ƅ40%�ź࣊ ࢵ ࣠ ଐޯଌƄࡴ� ᓉᒴၤ Ƅࡼ� ݪ�30%ࡷ ࠅ Ƅ࣠ Ƅ�ƣࡩ ƥശവറƄࡴ� ࠅ �ਔ ႁ߄৲ ేۑ�ࡩޯ ࡓީ ᚻࡩƄࡴ� ᓉᒴၤ Ƅࡼ� ࡷ

ࡼ� ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ ၯ߃�ଐଌƄ߄�मअݑޢެ ƀ�ūƖ �ᇯރ࣠ ᆝ ࡼ� ࠢ�ࡷ �ƕހ ߦܻ ࠁޯ ଘଓƄ100�ƣ ᑃᐽ�ࠦޯޢߦݹ࣠ ୖ߄ ஊै Ƅ�Ƈ ޢީݘܻ ଐଌƄࡼ� ࡷ

� ᐱܻᐟࡷ�ƣ ƀၴ߄� 20�źేߙ࣠ ࢧݓ Ƅ�Ɩࡩ ࣠ ࡼ�Ƅࡩެ ࣊40�źࡷ ࢵ ࣠ ଐޯଌƄ�Ɩ ࣠ ࡼ�Ƅࡩެ ႀ߄40�ƢƄࡷ ޯࢵ ేۑ�ހܻ ࡓީ ᚻࡩƄ�Ɩ ࣠ ࡼ�Ƅࡩެ ࡷ

�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ 5%�ޯࡷ ࠀ ƀ�ūۑ�ƨƄਔ ৯ܻࢵ �ơ ƄƏଘଓ�࿃ Ⴉ ଐܻଌƄ�፥ ጿ�Ƈ ޢީݘܻ ଐଌƄ࣊� ೆ�ƣ ƀ��ቿቷܻࡩߥݶƄ�ࠦ Ƅࡩߦࢠޢ

��ࡣ� ஊै Ƅ

��Ƈ Ƅࡩߦࢠޢܻ

��Ƅਔ ৯ܻࢵ �ơ ƄƏଘଓ�࿃ Ⴉ ଐܻଌƄ�፥ ጿ�Ƈ ޢީݘܻ ଐଌƄ࣊� ೆ0H

��࿃ Ⴉ ଐܻଌܻࠦ�ހ Ǝރ �Ƈࡷߥܻ ޢީݘܻ ଐଌƄ࣊� ೆ�፥ ጿ࣊� ೆ�፥ ጿ�ƞ ൎޯ ࠀ Ƅၴ߄� 1Hݹ࣠

��ƞ Ƣၱ߁� � ࢵࠣ�ێ ࣀܸ ࡱ�Ɓࡦ ᄺ ݧ� ࢽ ߾ �Ơ ࠂࠦƁ�ƃࡦެޟߣݶࣝ ଘଐ�ࠣ ߕࣝݕ ެଉƁƢ�ƃࠤ߁ ࣀܸ ଉƁ�Ƅ ࣀ౭ݶܸ ଉƁ��

ࡴ� ᄽƇ ࢸܻ ࣃܻ Ƅࡩ ፥ ፑܻ ዙዋ ଗଓƄ

ే ࡁީ ࣊ ࢵ ࣠ ޯࡷ ే ࢢݓ

ࠧ߄� ࣃܻ ଐଌƄ࣊� ষƄ0f

࿃ Ⴉ ଐܻଌƄ�፥ ጿ࣊� ষƄfE
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df = c – m – 1 = 3 – 0 – 1 = 2

�ࠦ ࡺ 2x�ࠦߘޢ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ ࠦ�ݑެ߄�ࡷ ߄ƥࡩޢ எै Ƅ5%�ࠦ ༇ݹ �ࠦ ၴ Ǝਔ ৹2��፥ ፕ� �ۑ �(
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�ࠦ ހ࣠ ࣀ ഷവറƄ�ࠦ Ƅ�ƣࡩߥޢࡺ ƀݟ� ࠁޢ ƥ= 5.832x�ࠦ ߄ƥࡩޢ எै Ƅ�ࠦ ࡼ�Ƅࡩߥޢࡺ ࢢݓ�ࡷ ƀ= 5.992x�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ ೃ

= 0.05�ࠦ ༇ݹ �Ƈ ܻၴ Ǝƌƥ2࢛� मए�ܻߙ คܺ ࡣ�oHߙ ƥū1H�፥ރߥީ ጿ�ƞ ൎޯ ࠀ Ƅၴ߄�� �Ƨݹ࣠ ƀۑ��ቿቷ߄ݹ Ƅࡩީ

�࿃ۑ� Ⴉ ଐܻଌƄ�፥ ጿ�Ƅਔ ৯ܻࢵ �ƣ ᇴᆝ �ܻ ೃ�ࠦ Ǝރ ܻ�ࡷߥܻ ၰࡩܻޢ �Ƈ ރܻ࣠ Ƅ�፥ࡩޯߦݹ ጿ�Ƈ ޢީݘܻ ଐଌƄ࣊� ೆ

��ƞ ܸޯ �ࡴ � �ێ �ơ�):�ێ ƥၴ߄ �፥ ጿ�ࠦ ༨༤ ࣠ଐଌƄ�Ƈ ޢީރܻܻ Ƅ�Ƈࡩ ƄƎ ࢵޢܻ �༇ ݊�ކܻ ዙዋ� � ��Ƈۑ ƄƎ ࣀޢܻ ࡼ�ၮ߄Ƅ�ƌࡩ ��ݑ

ࡼ� ࢵ ݝ� ༨ဈ ࡴ� ࠧƎ ዙܻኸ ƀ�žൎዙኸ �ܻ ᐱᏬఴࡺ ఓ�དྷࡩƄ�ࠦ ഷവറƄƥ�ࠦޢ ხެޢ ࠅ ଛଓƄ30ࡴ� ࠧƎ ዙܻኸ ƀ�žൎዙኸ �ܻ ᐱᏬఴ ఓ�དྷࡩƄƥ�ūࠦ ެࢵ
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ࡼ� ࡼ�30ࢵ ࢵ ࡼ� �ƨൎީݑ ߥ ࣀޯ ༨ீޢࠦ��ࡷ �ƥƀ�ࠦ ხެޢ ࠅ ƀ��ƤƄࣃ ଐଌƄ�ƆƎ ࣀޢܻ Ƅ�Ɩࡩ �ƣރ࣠ ᇴᆝ �ƄƍƂ�ܻ �ޯࡷ ࠀ ƀۑ�ࡁ ࠦ�ߙܾ ެࢵ

�Ƨ ࣃ ଐଌƄ1ࠦ�ݑެ߄� ݹ࣠ ۑ%ࡷݘެ

��ƞ Ƣၱ߁� � �Ƅێ ƁƋ ࢽޟܸ Ɓ�Ƥࡦ ౭ࣀ ଉ�Ơ Ɓ౭ߕକଐƁ�ƞ Ƣၱ߁ ��

ࡼ ࣀ Ƅࡩ
ƆƎ ࣀޢܻ Ƅ�Ɩࡩ ރ࣠

፥ ፑܻ ዙዋ ଗଓƄ
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�ơ ƥၴ߄ � �ࠦ ߘ࣠ݘ ଐޯଌƄ�Ƈ ƄƎƄಒ౷ Ƅ�ơࡩޯ ƥၴ߄ �࿁ Ⴁჱ� � ߎ��ۑ ࢢ �፟ ፑƥଛଓƄ�ࠦ உैޢ Ƅ�፥ ጿ�ࠦ 1�ƌ࣠ዙኸ��Ƅࡩߥޢࡺ ƥ1
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170

)50)(70(
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፥ ፑܻ ዙዋ ଗଓƄ
༨ீޢࠦ ხެޢࠦ ࠅ ƀ

ݝ� ༨ဈ30،

30ࡁ �ūߙܾ

21

29

49

71

70

100



። ፎକଐ߁ ࢲެ କଐƁƢ�। ्࢟ ࢤƁ�Żܸࡦࣝ ߾ ଔଐƁ

ƛ ࢽߢܸ ዖዄ߁�Ɓࡦ Ž�સၫ���Ƌࣝ ࠾ެ ኃ ቮƁ�Ɗ ܸެ ࢲ ଘଐƁ

�ࠣ Ɖݶ ࢤܸ କଐƁƢ�ࠣߕެ ࢲޟ ࢽޟܸ ƁƢ�ࠣࡦ ࢲපඓ൷Ɓ౭ޟ କଐƁ�Ƅ ࢲܸ ƁƋኃ ᒔᐺ�። ጏࡦݕƁ�࣬ ࣊ Ɓߢೕಹኃ ቮƁ�ଉƁ��Ƅ ƁƋƁ࢟߁ ſ–�ໝ ແࡦफउ–ܸୃกܸ ଉŽ160

፥ ፑܻ ዙዋ Ƃ 50 120 170

df = (r – 1)(c – 1) = (2 – 1) (2 – 1) = 1
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ff
x

�ࠦ ࡺ �ƣߘޢ ƀݟ� ࠁޢ ƥ2x�ࠦ࣠ހ ࣀ ഷവറƄ� �ۑ ��ࠦ ࡼ��Ƅࡩߥޢࡺ ࡁ�ࡷ ƀ���2x� �ࠦ ߄ƥࡩޢ எै Ƅ� �ۑ �ᑑݑެ߄�� ᐽƍƥ��

࢛�  df = 1و  0.01 = ಛಗ�ƥ�ūH0�ƆƎ߃मए�Ƅߙ ࣀޢܻ Ƅ�Ɩࡩ �ਔރ࣠ ༨ဈ߄৲ �፥ ጿ�ƨൎࡷ ၮܻࢪ� ყࡼ�ࡩ ࣀ Ƅ�ƣࡩ ࡣ�ހܾ Ƅࡩߥݶܻ

ࡣ� ࣃƥ��ƤƄރߥީ ଐଌƄ1H�ൎߥ ࣀޯ ࢪ�ࡷ ყࡩ��ޢࠦ�༨ீ �ƥƀ�ࠦޢხެ ࠅ ƀ��ƤƄࣃ ଐଌƄ�ƆƎ ࣀޢܻ Ƅ�Ɩࡩ �ƣރ࣠ ƀ�ཏݹݘ�Ƨ ኅ ቱƄƥ

Ƃ�ᐢჱƥ��Ƨ ࣃ ଐଌƄࡼ� ࢵ ࡼ� ࠅެݑ ଛଓƄ�Ƈ ƄƎ ࣀޢܻ Ƅ�žƄྲࡩ ႖�፟ ፑƂ�ƥ߄ ୍�ܻ �ƣߙޢࡺ ॅळޢ಼�ƨܻ ჱެࢵ ࢢݓ� ଛଓƄ�ƣ ƀ�፟ ፑۑ��ޢࠦხ

� � �௧��ێ ோܸަެ ࡠ�Ɓࡦ ༥စޟ ���ໝ ແ࣍ ࢲ ࣝ ࡹ�ެࡴ ࠾�౭ࡴ ଘଐ�Ɛ ƢࡦߣƁ�Ƌܸަ ެ߽ Ɓ��

Analysis of variance (ANOVA)

ࠦ�ݑެ߄ࡷ ޯߦ ༧ீ �ƥƀ�ࠦ ƥݹ ࣀܻ ჴࡷ� ໄࡺݘ ༬ޯீ ࡼ� ࡁ�ࡷ ƀ�Ƈ ܻ࣐ ࢵ ࣠ �ƣޯࡷ ƀ�Ɠ �Ǝܻީߙ ࠀޯ ଘଓ�௪ ܻީޯ ࡣ�Ƅࡩ ༨ဈޢ �Ƣ߄ႀ ఱޯ ఓ�ܻ

ࠦၮƏ࣠ࡷ�Ƈ ࡺݘܻ ޯ഻വറƄ�ƣ ࡓ࣠ ௪ކ ܻީޯ ࡣ�Ƅࡩ ༨ဈޢ ఱࡺޢࠦ� ఠ�ƌ࣠ކݘƥۑ�௪ ܻީޯ Ƅ�Ƨࡩ ƥ ఱܻ ఠ�݊ ޢީݘޢ�ƨܻࡷ ࣍ �ƨܻݹݘƏ࣠ކ�ƣ ƀ�፟ ፑƄ

Ƅ�ƞࡩޯ ᐱᐢఱ߄ ఓƥࠦ�ۑ� Ƅ�Ƈࡩݘޢެ ก�ރܻܻ ໄހ�௪ ܻީޯ ᑃᐽ�ൎޢ༨ဈ ࡼ� ࢥࡺ ข�Ƈ ܻ࣐ ࢵ ࣠ ଐޯଌƄ� ໄރࠦ�ހƎ ଐଌƄ�Ƈߥܻ ƄžƄ༇ Ƃࡣ� ႁޢ

�ƌ࣠ކݘ� ܻೆƀ� ܻࡺ ᐱᐟყჅ�Ƈ ൎߙܻ ޯ ࠀ Ƅ�Ƨ ƀ�ƣ ƀƥ�୍ܻݹࠦ�ކߥƥ ࣀܻ ჴࡷ�Ƈ ࡺݘܻ ޯ഻വറƄ�Ƈ ܻ࣐ ࢵ ࣠ �บޯࡷ คᇴᆝ �ƄƍƄ� ܻࡺ �ƣߙޢ ხޢܻ

ࡼ�ކ ࡓ ಼ ƥ�ࠦ ߄ߙ ࢧ ᑃᐽࡷ�ၖ �௪ރܻ ܻީޯ Ƅ�ƣࡩ ƀ�ƣ Ƅ�Ƣƀ�ū�ഭ୨ީޢ ࣍ �ࠢ ݊�ކƏ࣠ݹݘ ࡺ ༬ޯீ ࡼ� ࠦ�ࡷ Ƅ࣠ ࣃ �Ƈݑ ܻެ ࡼ�ݑޢ ܻ�ࡷ ࡼ�ߘ࣠ݘࠩ

ࠦ�ۑ ࠅ࣠ࠧݹ �ܻ ᐱᐟყჅ�Ɵࡺ ƥࡩߦƄƥ��ࠦݹƥ ࣀܻ ჴࡷ�ే ၩ��Ƈ ܻ࣐ ࢵ ࣠ ଐޯଌƄ�ƞ ൎޯ ࠀ Ƅ

�௧ ோܸަެ ࡠ�Ɓࡦ ༥စޟ �ŻƁ༄ Ž�Ƅ Ɓࣝ ࣍ ߽

1.���Ƈ ܻެ Ƅ�Ƈࡩݘޢ ܻ࣐ ࢵ ࣠ �ޯࡷ ໄހ�௪ ܻީޯ ࡼ�Ƅࡩ ݊�ࡷ ࡺ ޯ഻വറƄ�௪ ܻ ง୍�Ǝރߥ߄MSA(

2.���Ƈ ܻެ ࡣ�Ƅࡩݘޢ ၯ Ƅƌ�௪ ܻީޯ ࡼ�Ƅࡩ ݊�ࡷ ࡺ ޯ഻വറƄ�௪ ܻ ง୍�Ǝރߥ߄MSE(

3.�ࠦ ࣀީ ჱࡩƄݪ� ࣀ ༨စF)MSA / MSE(

Ƈ ܻެ ࣊�Ƅࡩݘޢ ࢵ ࣠ �ޯࡷ ໄހ�௪ ܻީޯ =ƄFࡩ

Ƈ ܻެ ࡣ�Ƅࡩݘޢ ၯ Ƅƌ�௪ ܻީޯ Ƅࡩ

�บ คᇴᆝ �ƄƍƂF�ࠦ ࡺ ࡼ�ߘޢ ࡁ�ࡷ ƀ�ࠦ ހ࣠ ࣀ ഷവറƄF��ࠦ ଐଌƄ�ࠦݘޢެ ஊैݹ Ƅ�Ƈ ܻၴ Ǝƌƥ�ࠦ ݹ࣠ ଐଌƄ�Ʀݘެ ࣠ ࣀޯ ࠦ�ݑެ߄�ࡷ ߄ƥࡩޢ எै Ƅ

�፥ ጹࡩݘ߄Ƅ�Ɠ Ƅ�ƣࡩߦ ࡣ0H�ūߙܺ ߄ݹ Ƅ�Ɠࡩީ Ƅ�ᅶैࡩߦ ࢧܻ ࢛�ࡩ मअ�ūƇߙ ࡺݘܻ ޯ഻വറƄ�Ƈ ܻ࣐ ࢵ ࣠ �Ƨޯࡷ ƥ ఱܻ ఠࡼ� ۑ��1Hݑ
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��ƞ Ƣၱ߁� � �௧ێ ோܸަެ ࡠ�Ɓࡦ ༥စޟ �ƞ Ƣၱ߁ ��

ే ࢧ߄Ƅ�Ǝࡩݓޯ ࡷ Ƈ ଐଌƄ�Ɩހݘܻ ࣠ዙಣಝ
�Ƈ ܻၴ Ǝƌ

ஊैݹࠦ Ƅ
Ƈ ࣊�ଐଌƄހݘܻ ࢵ ࣠ ޯࡷ �ࠦ ࣀީ ჱࡩƄF

Ɣ ܻࢵ ƥଛଓƄ� ໄހ

ࡣ� ࡷ Ƅ�Ƥྲࡩݘܻ ႞ݹߦ�A(   2)( XXrSSA J
c – 1

1


c

SSA
MSA

MSE

MSA

Ƈ ܻެ ࡣ�Ƅࡩݘޢ ၯ Ƅƌ

�ే ၩ�ƥƀ�ܾ ࣐ உै Ƅ�

�ྲ ႞ߦଐଌƄ

  2)( jiJ XXSSE (r – 1)C
cr

SSE
MSE

)1( 
 ––

፥ ፑᚼ ዙዋ ଗଓƄ SSESSAXXSST iJ  2)( rc – 1 –– ––

��Ơ Ž߾ޟݜ�

JX̅�ࠦ ࣊�Ƅࡩݘޢެ ࢵ ࣠ ࡼ�J �ޯࡷ ࠦ�ࡷ ރ࣠ ࡓ ᅚଌƄr� �Ɔࠧ߄ ࣃܻ (ࡷ / riJXi(

X̅̅�Ƈ ܻެ Ƅ�ᇯࡩݘޢ ᇍ �ేࡩ ࡓީ ᚻࡩƄ࣊� ࢵ ࣠ ଐޯଌƄ� )/ rciJXJi(

SSAࡣ� ࡷ Ƅ�ܻࡩݘܻ ࠧྲ ႞ݹߦ�དྷࡩƄ�Ƈ ଐଌƄ�Ɩހݘܻ ࣠ዙಣಝ� 2X̅̅)– J(XA = r

SSE�ࡣ� ࡷ Ƅ�ܻࡩݘܻ ࠧྲ ႞ݹߦ�ଘଓ�དྷࡩƄƥ�ܾ ࣐ உै Ƅ�Ƈ ୪�Ɩހݘܻ ࣠ዙಣಝ� JX̅ – iJ(XA =

SST=�፥ ፑܻ ዙዋ ଗଓƄ�Ƈ ଐଌƄ�Ɩހݘܻ ࣠ዙಣಝSSA + SSE ==2X̅̅ ) – iJ(X

�যও࣯��ߘ ࣐ ƥF�ܻݹݘ ߄ࡷ ݑެ – 0.05�ܻ ߄ࡷ ��ƥݑެ �ે ၮଛଓƄࡴ� ༟༎Ƅ��ߘ = 0.01�ᇯ ᇍ ࡣ���ࡩ ࢵߦ ଛଓƄࡴ� �༟༎Ƅߘ

��ࠦ ஊैݹ Ƅ�Ƈ ܻၴ Ǝƌࡼ� �Ɖࡷ ƥƏ

࣊ ࣀ ხࡩƄ�ࠦ ༇ݹ �Ƈ ܻၴ Ǝƌc – 1 =

ݟ =ࠁޢ cƇ ܻެ ၮ߄Ƅ�ƌࡩݘޢ

Ƣ ଐଌƄ�ࠦߥܻ ༇ݹ �Ƈ ܻၴ Ǝƌ(r – 1) c =

ݟ ࠦ�ۑ=rࠁޢ �ᇯݑޢެ ᆝ �፥ ጿ�Ƈ Ƅࠧ߄ ࣃܻ ଐଌƄ�ƌ߄ၮ

�ƞ ܸޯ �ࡴ � ơ):�ێ ƥ߄ எै Ƅ� ໄ୍ࣀݘۑ� ࢪ�Ƅࡩ กƥ�ࠦߦ ޯߦ ༧ீ �ࠦ ၩƀ�ࠦߦ �፥މൎމ ጿ�ƣ ࢧހܻ࣠ ࢪ�Ƅࡩ �በሼྲރߦ ႖�݊ ხ��Ƥޢ ƌƀރܻ

�Ƈ ޢީݘܻ ࣊�5ࡷ ࢵ ࣠ �ƣޯࡷ ᇴᆝ �ƄƍƂ� �ޯܻࡷ ࠀ ƀۑ�ƥ ࣀܻ ჴࡷ�௪ ܻ ง୍� ಛܻಗƥ�ƨܻޢީݘޢ ࣍ �ƨܻݹݘƏ࣠ࠦ�ކၮƏ࣠ࡷ�Ƈ ޢީݘܻ ଐଌƄۑ�Ǝ࣠ᐳ႖

�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ ƥݹ�ଘଓ�Ƣƀ�ƨܻݑެ߄�ࡷ ࣀܻ ჴࡷ�ƞ ൎၩ�ᇯ ᇍ �Ƈࡩ ޢީݘܻ ଐଌƄ5%
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H0: 1 = 2 = 3
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X

SSA = 5[(82 – 83)2 + (80 – 83)2 + (87 – 83)2] = 130

SSE = (87 – 82)2 + (83 – 82)2 + (79 – 82)2 + (81 – 82)2 + (80 –

82)2 + (78 – 80)2 + (81 – 80)2 + (79 – 80)2 + (82 – 80)2 + (80 – 80)2

+ (90 – 87)2 + (91 – 87)2 + (84 – 87)2 + (82 – 87)2 + (88 – 87)2=

110

SST = (87 – 83)2 + (83 – 83)2 + . . + (88 – 83)2 = SSA + SSE

= 240

�ࠦ ࣀހܻߥ Ƅ�Ƈࡩ ޢީރܻܻ ႀ߄Ƅ�Ƣࡩ ఱޯ ఠƥ��ơ ƥၴ߄ �௪ ࣠ ࡓ �ࡩޯ � ���௪ۑ ܻީޯ ࡣ�Ƅࡩ ႁޢ ANOVA��ࡩޯ

��ƞ Ƣၱ߁� � ��ƞێ Ƣၱ߁ ��ANOVAƠ ࢤݽܸࣝ Ɓ�ࠣࡦ ၦଘଐߣ

ࠦ ఱީ ఝ
࣊� ࢵ ࣠ ޯࡷ

Ƈ ଐଌƄހݘܻ
ஊैݹࠦ Ƅ�Ƈ ܻၴ Ǝƌ Ƈ ଐଌƄ�Ɩހݘܻ ࣠ዙಣಝ ే Ƅࡩݓޯ

ၩଛଓƄ�Ƥྲߦࠦ ႞ކߦ

�Ɔ߄ዙኸ ଛଓƄ� ໄހ�
SSA = 130 c – 1 = 2 MSA = 130/2 = 65

MSA/MSE =

65/9.17 =7.09
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�ే ၩ�ƥƀ�ܾ ࣐ உै Ƅ

ࡣ� ၯ Ƅƌ� �ྲ ႞ߦଐଌƄ

Ɔ߄ዙኸ ଛଓƄ

SSE = 110 (r – 1)c = 12
MSE = 110/12 =

9.17

፥ ፑܻ ዙዋ ଗଓƄ SST = 240 Rc – 1 = 14 ––

ހ࣠ࠦ� ࣀ ഷവറƄ�ࠦࡩߥޢࡺƄ�ƣ ƀݟ� ࠁޢ ƥF = 7.09�ơ ƥၴ߄ ࡼ� ��ࡷ � ߄ƥࡩޢࠦ��ۑ எै Ƅ�ࠦࡩߥޢࡺƄࡼ� ࡁ�ࡷ ƀ��F =

ݑެ߄�3.88 = 0.05�ࠦ ༇ݹ �Ƈ ܻၴ Ǝƌƥ2  ࢛� 12و मए�ܻߙ คܺ �ūH0�ƣߙ ࡣ�ހܾ Ƅ�Ɠࡩߥݶܻ Ƅ�Ƨࡩߦ ƀ�ū

ࡣ� ƥݹƥ�ū�ࠦކߥީ ࣀܻ ჴޯߦࠦ�ࡷശവറƄ�ࠦߦၩᑉᐽ�Ƈ ޢީݘܻ ଐଌƄ࣊� ࢵ ࣠ H1�žƄ༇ޯࡷ ଗଓƄ�፟ ፑƂ�Ǝ ఴܻ ఓƥߎ�ۑ� ༧ဈޯ � ᐱܻ �ūހܾ

ܻީ ࡣ�Ƅࡩޯ ༨ဈޢ �ࠢ ރܾ ࢇ�ހ ࣀހܻ ၰ߄ۑƄࡩ Ƅƥࡣ� ࡷ ၰ߄��ƥƀࡩݘܻ Ƅƥ�Ƥ ༬ܻဈ Ƅ�፥ ጿ�௪ 

��ྯ ႓ܸࡦݕƁࡠ� ࢤ Ɓ�௧ࡦߣ ோƋ ೕܸೆ

1.�ࠦ ၴࠦ�މߥ Ǝਔ ৹ކݘ��ƣ Ƅ�በሼྲ ႖ݪ� ࢧमऒ95% ࢇ�Ƅࡩ ƌݹ ܻެ ࢢ �ƣ �žހܾ ၮܻƌଘଓƄ� ᐱܻᐟࡓ ಼�ƣ ᇴᆝ �ƄƍƄ� ƣܻࡷ ހܻ࣠

ࡼ� ࡁ�ࡷ Ƅ�ેၮ�Ƨ ࣠ ༨ޯ ხ�Ƨޢݘࠢ� ኅ ቱƄ�Ɵ ࠒ࣠ ࣀ ଐଌƄ500�በሼྲ ႡࡩƄ�ƞ �ƣۑ�ƥކݘ ࢧހܻ࣠ ࡼ�Ƅࡩ �ƢƄ༇ࡷ

�Ƈ ၯ߃ ƀߘ߄�ƥ�ū�ഭ୨ީޢ ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ჴީࢇ� ƌݹ ܻެ ࢧ �ƣހࡩܻ ࢧހܻ࣠ Ƅ�ƣࡩ ƄƏƥƄ�ƣ ଛଓ�ࠦࢠܻޢଐଌƄ�Ɔஉै Ƅࡼ� ࡷ

�ܻ ᄽࡺࠩ �ࠦ Ƅ࣠ ࣃ ࠦ�ݑ �በሼྲݑޢެ ႡࡩƄ25�Ƨ ƥ ఱܻ ఓ�፥ ጒܻ ࣀ ஊै Ƅ࣊� ࢵ Ƅ�ƣࡩ࣠ Ƅ�Ƈ ၴ߄ ƥƥ�Ɔƌ୪520�ƢƄ༇

�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄ�ƥ75�಼፥ ደ �በሼྲۑۑ� ႡࡩƄ�ž ၮܻƌƄ�Ƈ ୍ܻชƄƥ�ࠦ Ƅ�ࠦࡩߦࢠޢ ၩ ࢢޢܻ ࡼ� ࡓ 

2.�Ɔ࣠ߘ� ᐱܻᏬኆ ቱ�ܻࠩ ࠖ ჱޯႾ�དྷࡩƄ�Ƈ ൎހᇴᇍ Ƅ�บࡩ คᇴᆝ �ƄƍƄ�ܻ �Ǝܻީࡷ ࠀޯ Ƅݪ� ࢧ ࡼ�Ƅࡩ �Ƈࡷ ൎހᇴᆝ ߴ� ޯެ ݪ�ࡷ मअ

�ܻࠧ Ǝྲ�ߘ߄ ႞ࡓ ᚻᑃᐽ�ࠦࡷƥ ࡼ�5000ࡷߥܻ ࡣ�ࡷ Ƅ�ྲߘ ႞ࡓ ᚻᑃᐽ�ࠦࡷƥ ࡣ�ۑ�ߘଐଌƄ�Ɔ࣠ߥܻ ࣍ Ǝ5000ࡼ� ࡣ�ࡩ ࣍ Ǝ

ࡼ� ࡁ�ࡷ ƀ�ྲ ႞ࡓ ᚻᑃᐽ�ࠦ ƥࡷ ƥ�ū�ࠦߘଐଌƄ�Ɔ࣠ߥܻ ಹൎࡷ�ƣ ࡓ࣠ �ƣࡷ�Ǝۑ5000ކ ƥਔ ৹ߎ� ᇴᇍࡩޢ Ƅ�݊ࡩޯ ၯ߃�ݹमऒߙ ܾ

ࡼ� Ƅ࣠ࠦ�ࡷ ࣃ ࠦ�ݑ ߴ�ݑޢެ ޯެ ଐଌƄ64�࣠ࠧ�ྲ ႞ࡓ ᚻᑃᐽ�ࠦࡷƥ ࣊�ߘଐଌƄ�Ɔ࣠ߥܻ ࢵ ࣠ �ƣޯࡷ Ƅ߄�༬ ƥ�࣐ࠦݘ 5100ߘ

�࣠ ࠧ�Ƨ Ǝ ଐଌƄ�ƞݘޢܻ Ƅ༨စ ଘଓƄƥ480ݪ� ࢧ Ƅ�Ƈࡩ ൎހᇴᆝ �ƣ �Ɠހܾ �ߴƄࡩߦ ޯެ ଐଌƄࡣ� �ƣݹߥީ Ƅݪ� ༬ ࡣ� ۑ�ࠧ

�ྲ ႞ࡓ ᚻᑃᐽ�ࠦ ƥࡷ ܻ�ߘ�Ɔ࣠ࡷߥܻ ಛಗ5000�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ ۑ%5ݑެ߄�ࡷ

ޢ�ഭ୨ީހ࣠.3 ࣐ Ƅ�݊ࡩ Ə࣠ݹ Ƅ�݊ࡩޯ ჴީႾ߄� ެ഻വറƄ�ƣ Əƥ�ƣ ƀ�ࠦࢠܻޢଐଌܻހ�Ɔஉै ࢭ�ހܻ ყஎै ߄�ހܻ ޢެ ༬ဈ � ೨ഁ ୪�ƞ ࣊�ݹݘ ࢵ

�Ƨ ƥ ఱܻ ఓ�፥ ጒܻ ࣀ 80�Ƨࠁ Ǝ �ƞࡷݘޢܻ Ƅ༨စ Ƅƥ�݅ 10�Ʀࡁ ࣠ ࣀޯ �ޯݑެ߄�ࡷ ༧ �ƣ ƀ� ೨ഁଐଌƄݪ� ۑ�मअƥ

�ࠦ ݹ࣠ ࡼ�1%ࡷݘެ ࡁ�ࡷ ƀ�Ƣ �Ƨࠧ߃Ƅ�Ƅࡩݘܻ ߄ ༬ެீ �ƣ Əƥ࣊� ࢵ ࣠ �ƣޯࡷ ᇴᆝ �ƄƍƄ�ܻ ࡣ�ࠧ߃80�Ƅࡷ ƥ�ū�݅ࡩݘࡺ ࡁ

ࡼ� ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ ၯ߃�ݑޢެ ƀ25ߙߥ߄��Ƅ߄ ༬ެீ�ࠦ Ƅ�፥ࡩݘޢެ ጿ�ƣ Ə࣠ࡩƄ࣊� ࢵ ࣠ �ƣޯࡷ Ƅၴ߄� ƥݟ� 85�݅ࠁޢ ࡁ

�Ǝܻީۑ� ࠀޯ ଘଓƄ�Ƅࠧ߃�žƄ༇ Ƅࡼ� ࡓ ಼ߎ� ࡁޢ ۑ

4.�ƣ Ƅ�ޯ ༧ �ƣ Ƅ�ॡ ॐࣃ ჴࣀ �ਔࡷ ৲मअ90%�ેၮ�Ƨ ࣠ ༨ޯ ఴݹࠢ� ఓ�Ǝ �Ƈݑߥܻ ၮܻ༇ ࡼ� ࡼ�100ࡷ ݅�ࡷ ࡷ

ࡼ� ࠦ�ࡷ ࣃ�ॡॐݑޢެ ჴࣀ ଐଌƄ߃�ၯ ࡣ�ࠧ߃�Ƅݹܾ �Ǝۑ�ࡩݘࡺ Ƅ100�ƣࡩݘߥܻ Ƅ߄�༬ ƥ��ࠦၮ༇ ��Ɔƌ85�ܻࡷߦ ᐱᐟࡷ
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ჴࣀ ൞ᒑᐽߎ� ࡁޢ ࠦ�ۑ� ީࢵ ܻެ ଐଌƄ�ࠦޢዙኒ Ƅ�ેၮ�Ƨࡩ ࣠ ༨ޯ ࣊� �ޯࠧ߃�Ƅݑެ߄�ࡷߙߥ ༧ �ƣ Ƅ�ॡ ॐࠦ�ࣃ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ

ۑ� %10و  5%

5.ၖ࿏ ܻޯ Ƅ�บࡩެ คᇴᆝƥ�્ࣃݓޢ ჴࡩƄ�ܻࠧ ዙኸ �ેၮ�ƞ ᑃᐽ�ܻࠧݘޯ Ǝܻީ ࠀޯ Ƅ�Ꭸ᎙�ܻࠦ ࡓࠩހ ᚻࡩƄ�߰ กܻ ࢧ ଐଌƄࡼ� �ࡷ ໄၮ࣠ރ

��፥ ፑܻ ᇴᆝࡩޯ

x̅1 = 1234 (Ɵ Ƅၰ Ƅ�ࠦ ၮ ܻࢵ ) …. S1 = 36… n1 = 8

x̅2 = 1136 … S2 = 40 … n2 = 7

� ໄ࣐ ࢵ ࣠ ଐޯଌƄ� ໄހ�Ɵ ࡣ�Ƅࡩߦ ࠧ�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ �Ƨݑެ߄�ࡷ ۑ5%ࠅ࣠ࠧ

6.�ܻ ዙ ܻࡺ ᄽ �ƣ ܻޯ ჱ5و  6ݑޢ ���ࠦ ࡩܻޢ Ƅ��Ƈࡩޯ ޢީރܻܻ Ƅ�ܻࡩ ޯ࣐ Ƅ�፥ݑ ፑƄ࣠ Ƅ�ેࡩޯ ၮ�Ƈ Ƅƌࡷߦ

x̅1 = 40…. S1 = 8

x̅2 = 50 … S2 = 10

�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ �ݑެ߄�ࡷ ໄޯ ჱࡩݘޢƄ�࣯ ࣐ ࢵ ࣠ �ޯࡷ ໄހ�Ƨ ࠅ࣠ࠧ �Ɵ ࡣ�Ƅࡩߦ ࠧ5%

ࡼ�.7 ࠦ�ࡷ ރ࣠ ࡓ ࠦ�ࡷ �፥ጿ1000�ƣݑޢެ Ƅၴ߄� ƥ�ū�ࠦ ࠦ�ࡷݘޢެ ࡼ�ࡷ߄ ࢝�ࡷ ༧ೞ450࣠ ࠀެ ਔ ࡴ�৲ ᐱᐟن ، و ࡷ

ࡼ� ࠦ�ࡷ ރ࣠ ࡓ ࠦ�ࡷ ࡼ�ݑޢެ 800�ƣࡷ Ƅၴ߄� ƥ�Ʀ ༇ Ƅ�ࠦ ࡼ�ࡷ߄ ࢝�ࡷ ༧ೞ400ࡣ� �ƣۑ�ࠧ ࣠ ࠀެ ਔ ࡴ�৲ ᐱᐟࡷ

�ᑑݑ ᐽƍƥ� ໄၯ ߄ Ƅ�Ɔƌࡩޯ ၮܻ�ள ݘ�ܻ ܻ�ߙޢࡺ ࠅ࣠ࠧݹ �ƣ ༧ဈޯߦܻ � ໄޯ ჱႾ߄ଐଌƄ�ƣ �Ɔކ�ቧሼ࣓ހܾ ܻ࣐ ଐଌƄ�Ƈݘ ޢީރܻܻ ެ߄�Ƅࡩ

�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ ۑ5%ࡷ

8.ࠦႅ ޯެ ଐଌƄ�ቿቱ࣠ ଐଌƄ�ేߥީ ၩƥ�ቿቱ࣠ ࡓଐଌƄ�ࠦคƥߥީ ᚻࡩଘଓƄ�žƄ༅ ଘଓƄ�ƌ߄ၮ�ū�Ƥ ƌƀ�ƣރܻ ƄߘଘଓƄ�ơ ƥၴ߄ �࣯ ࣐ ݹݘ

�ƥƀ�ơ ࣠ ݪ�ߘީ ༬ ࡣ� ݊�ۑ�ࠧ ࢧެ ଐଌƄ�Ɖ ܻคƀࡼ� ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ �፥ጿ�ࠦݑޢެ ശവറƄ�Ɗޯߦ ܻީ ࢧ Ƅ�Ƈࡩ ၮܻ ܻࢵ �ơ ൎၯ

�ࠦ ݹ࣠ �Ʀࡷݘެ ࣠ ࣀޯ �Ɠݑެ߄�ࡷ ࢛�Ƅࡩߦ Ǝ5%�ࠦߙ ၮ ܻࢵ ࡼ� ࡣ�ݑ ߥ ࣀޯ �ቿቱ࣠ࡷ ଐଌƄ�Ƈߥީ Ƅ߄ၰ Ƅ�Ɖࡩ࣠ ܻคƀ�ƣ ހܾ

ܻ�ۑ ಛಗൎၯ �ߴ คƄ�དྷࡩƄ�Ɗ ܻީ ࢧ Ƅࡩ

8-9

ၰܻ ܻީ ࢢ

9-10

ၰܻ ܻީ ࢢ

10-11

ၰܻ ܻީ ࢢ

11–12

ၰܻ ܻީ ࢢ
፥ ፑܻ ዙዋ ଘଓƄ

ቿቱ࣠ ࡷߥީ 60 75 80 65 280

ቿቱ࣠ �ేࡷߥީ ၩ 30 25 30 35 120

፥ ፑܻ ዙዋ ƀ 90 100 110 100 400

ࡼ�.9 ࠦ�ࡷ Ƅ࣠ ࣃ ࠦ�ݑ ݝ�ݑޢެ ࣐ ࡼ�ƀ37ݑ ࢵ �Ɵ ࡷ�ൎߙ࣠ ၮܻ65�ơ ƥၴ߄ �፥ ጿ�ƆƌƎƄ࣠ Ƅ�ၖ࿏ࡩ ܻޯ Ƅ�ܻࡩެ ࠦ�ࡷ ࡷ߄�፥ ጿ

ݹ࣠ࠦ� ଐଌƄ�Ʀݘެ ࣠ ࣀޯ ႀ߄�ƢƄࡷ ޯࢵ �ū�Ƥހܻ ƌƀ�ƣރܻ ƄߘଘଓƄ10%�ƈ ၮ�ƣ߄ଘଓƄ�ƌރܻ �Ɠހܾ Ƅ�ޯࡩߦ ࠀ ƀ
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ࡼ� ࣀ Ƅ�Ƈࡩ ၮܻ࣠ዙಣಝ�፥ ጿ� ໄࡷ ࡼ�Ƅࡩݘܻ ኅࡁ�Ǝ࣠ࡷ ቱƄƥ66-70  ،71 ࡼ� ࡣ�ݑ ߥ ࣀޯ ଐଌƄ�፥߄ࠦ�ࡷ ጿ�ū��

ࢪ�ۑ ჱஎै Ƅ

፥ ፑܻ ዙዋ ƀƎ࣠ࡁƍƈ Ƅ�ࠦࡩݘࡺƀރܻ ߙޟ

2691766-70

118371+

371720፥ ፑܻ ዙዋ Ƅ

10.�Ɔ߄ଐଌ�௪ ౮ީ ࡼ�Ƅࡩ �Ɩࡷ Ƅ࣠ Ǝ�ଘଓ�ƣހݘƄ�ࠦރ எैࡩܻ࣠ Ƅ�፥ ጿ�ơ ၮ�߄ଘଓƄ�ƌࡷޢܻ ໄ୍�Ƥ ƌƄ�ơރܻ ƥ߄ எै Ƅ5ۑ��Ƣ Ƅݹܻ

�Ƨ ƥ ఱܻ ఠ�݊ ܻ�ࡷ ޢީݘޢ ࣍ �ܻ �ƖކƏ࣠ݹݘ Ə࣠ࡷ�Ɩ �ᇯރ࣠ ᇍ �ƣࡩ ॺॱ५�ơࡩܻ࣠ ၮ�ƣ߄ଘଓƄ�ƌࡷޢܻ Ƅ�Ɠ ߙƀࡣ�ا �௪ۑ�ࠧ ܻީޯ ࡩ
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