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ķƮƎ̮̮Ɗ˫̗Ł̮ŗœ̮ƕœŠŒĻ̮ġ˫Ɠ̮ŵ˫̗łŉķĢ̮œ˫óŦłƁķ̮ƕġ̮Ź̮ƕóƜ̩Ř̮ķŗķœġ̮̗ƓķóƜŀ̮řóƮœ˫ġ̮óƌĢ̮Ŕóš˫Ļ̮ƎóƮķ̮'
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ƒłžğ̮˫ƌ̮ƍ˫ğŗŚĻ̮ƒě̮ŗƖŭ̮ƍ˫̗Ɠ̮ķ̮ƕ̮ŀŝķ̮ƍī̮ŘŢƏ̮ƒĻ̮ŠƏķœ̮ƊķƖƁ̮˭ŔƏķƮƎ̮č̮ĺļŝ̮ŘƌķƜŀŽŘŢ̮̮ŘóƓ̮˫ƂŁŗķ̮ƕ
ŉƒŶƌ˫ķ̮ġ̮Ŕš̮ŔƓķƖő̮̮ƕƌřƣƧ̮č̮ƕ̮ƒŶŝƖŁƜŀŽŘŢ̮ƋƉŵ̮ŘƓ˭̮ƖƂŁóƮŀ˫̮čóƮƒ̮˫óƓġ̮ƐĻóƜœ˫ġ̮ŘóŲƏ̮ƕġ̮̮ƍī
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ķ̮ŀƔŉ̮ŗœ̮ĢĜĕƖě̮Ɗ˫ğ̮ŔƐĕ̮ŘƓ̮ŔóƏƕķŔő̮ġŗ˫óƮ̮˫Ļ̮ƋƜƏķƖŁ̮Ģƌ̮ƒě̮ƋƮŘŒłžƌ̮ƕ̮ƋƮŗķœŘĻ̮̩Ŕš̮ƍķƖƐŵ̮ŻķŔƓ
̮ƒłóšķœ̮ġŗķŔĻ˫Şō̮ƋƉŵ̮ŀŽŘŢƜč̮ŘƜŞƌ̮ŗœ̮Ģ̗Ɣŝ̮ĢƌķŘğ̮ƍ˫ğŔƐƏķƖő̮ƕ̮ƍ˫ğŔƐŞƮƖƏ̮˫̗š̮ĢƓķŘ̗Ɠ̮ƕ̮ƍ˫Ɛƌ

'ƋƮŔš̮ƒƌ˫ƐƉŦŽ̮ƎƮķ̮̩ŗ˫̗š̮ƎƜƌŗ˫Ɣĕ̮ŗ˫ŢłƏķ̮ƒĻ̮ƀŽƖƌ̮řƕŘƌķ̮ƒě̮ƋƜƈ˫ŎšƖő̮̮ƕ̮ƋƜš˫Ļ̮
ķŘğ̮ƍŗķƕķœ̮ƕ̮Ģ̗Ɖŵ̮ŗƕ˫Ţƌ̮řķ̮˫ŉ̮ƎƮķ̮ŗœ̮ƕ̮˫óƓ̮ĢƮ˫ó̗ƐƓķŗ̮˫Ļ̮ƒě̮ƋƮŗķœ̮ķŗ̮ŘĜŢŁ̮Ƈ˫̗ě̮ƒƮŘŢƏ̮Ģƌ

̮ƕ̮ŔƏœŘě̮ĢƓķŘ̗Ɠ̮̩ķŗ̮ƎƮķ̮ŗœ̮ķŗ̮˫ƌ̮ġķ̮ƒŽŘō̮ĿķŘŲƏƖƏ̮řķƮƍ˫ğŔƐŞŚ̮ŵƮŚ̮Ĝš̮Řŭ˫ő̮ƒĻƜ˫ļĢƮ̮Şƌ̮ŗœƜŘ̮
'ƋƮŗķŚğ̮ś˫Ďŝ̮ċ˫ĕ̮ƕ̮ġŗƕķœ̮

ƋƓ̮˭ĢƮ˫ƮƖč̮Űžō̮˫Ļ̮ƋƜƏķƖłĻ̮ƒě̮ƋƮŗķƕŔƜƌķ̮'ƋƮŗķœŘĻ̮Ɗ˫ğ̮ġŗķŔĻ˫Şō̮ƧŶƌ˫ŉ̮ġƤłŵķ̮ŀƔŉ̮ŗœ̮˫łŝķŗ̮
                                       ƀƜŽƖŁ̦ƒƉƈķ̦Ǝƌ̦ƕ̦

ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƒƌ˫ƐƉŦŽ̦ƒƮŘƮŘŎŁ̦ŀĶƜƓ̦
 



̦
̦

̦ĢŝŗŘĻŘƜŅĮŁ̦ĢƮķŗķœ̦œƖƔŢƌ̦ġ˫ƓŘ̦Ļ̦ŔƂƏ̦ƒŉƕ̦ŀšķŔƔĠƏ̦ŘƜźłƌ̦ŘŅķ̦ƒĻ̦ƒŉƖŁ̦˫Ļ̦

̙ƮŔŶŁ̦ŗœ̦Ģƈ˫ƌ̦ƒŶŝƖŁ̦Řğ̦ŀěŘšġ˫Ɠ̦ƒłŽŘƮŖč̦̩Ŕšŗ̦œ̦śŗƖĻ̦ſķŗƕķ̦ŗķœ˫ƔĻ̦ƍķŘƔŁ̦
̦ŗŔƜō̦ĢƉŵġ˼ JĢĵƖĜƏ̦ƒŽƖĜš̩œķř˽̮

Ç̮Ç̮Ç̮

̩ŔƜĜĕ̦
ŔƌƮŘƮŀ̮ŘŉƮĿ˫Ə˫̮ŘŊƐƌ̮ŔƂƏ̮ƒŉƕ̮ƂŽƖƌ̮ƒĻƜŀ˫Ɠġ̮Ŕƌ̮ƊŔŵ̮ƕ̮ŀěŘš̮ŗœ̮ĝŗŚĻƮŘƮŀ̮ƍī˭̮̮Ŀ˫óļŉƖƌ

ĠłŞĜšŗƕĢ̮ŀěŘšķŗ̮˫Ɠ̮ƌ̮ƋƓķŘŽĢ'œŗƕī̮ķŗķœĢƮ˫Ɠġ̮Ļ̮œƖƔŢƌƜŘĠƏ˫̮ƒóŵƖ̗Ŋƌķġ̮ƉĻ˫Ɓ̮řķóƜŀ̮ƕ̮˫óƓ
ŔƐ̗ƏķƖŁġ˫Ɠġ̮Ļ̮ƒě̮ŀŝķ̮ƍ˫ƌř˫ŝƒóŶļƐƌ̮ƍķƖóƐŵĢ̮ķŘóĻġ̮ŚƌóƮŀ̮łĻ˫óƁŗĢ˫̮čóƮŗķŔ̮̮ƒŶóŝƖŁ̮ƕ̮Ŕóšŗ̮ƕ
œ˫ŦłƁķġ̮̮ƕķƮœ˫Ŋ̮̮ŔƂƏ̮ƒŉƕĢƌŔš˫Ļ'̮̮œƖŉƕ̮˫Ļ̮˭ƎƮķĻ̮ū˫ļŁŗķƜƎ̮ķŗķœĢƮ̮ƔĠƏ̮ƕ̮œƖƔŢƌ̮ƒóŉƕ̮ŀóšķŔ
ƌ̮ŔƂƏĢŔƏķƖŁ̮̮ŀŎŁŘƜŅĮŁ̮Ģƈ˫ƌ̮ƒŶŝƖŁ̮ķŘƁ̮ŀěŘšŗğƜœŘ̮'ś˫ŝķŘĻ̮Ŀ˫ƜĻœķ̮˭ŠƓƕĘč̮ŻŔƓ̮ĢƉťķ̮ƎƮķ̮
ŠƓƕĘč̮̮ĢŝŗŘĻŘƜŅĮŁ̮ĢƮķŗķœ̮œƖƔŢƌ̮ġ˫ƓŘ̮Ļ̮ƔĠƏŔƂƏ̮ƒŉƕ̮ŀšķŔ̮ŘŅķ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮̙ƮŔóŶŁ̮ŘóƜźłƌ̮Řóğ

Ģƈ˫ƌ̮ƒŶŝƖŁŗ̮œ̮ŀěŘšġ˫Ɠ̮ƒłŽŘƮŖč̮̩Ŕóšŗ̮œ̮śŗƖóĻ̮ſķŗƕķ̮ŗķœ˫óƔĻ̮̮˭ś˫óŝķ̮ƎƮķŘóĻ̮'ŀóŝķ̮ƍķŘóƔŁ
̮ƒĻ̮ūƖĻŘƌ̮Ŀ˫ŵƤŭķ˲˺˸̮Ƈ˫ŝ̮Ģŭ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖč̮ŀěŘš̮˫Ɠ̮ġ˲˴˺˶̮

̮˫Ł˲˵˱˱̮̮ƍ˫ŢƏ̮ňƮ˫łƏ̮'ŀŽŘğ̮ŗķŘƁ̮̙ƜƉŎŁ̮ƕ̮ƒƮŚŊŁ̮œŗƖƌĢƌœ̮ĢƮķŗķœ̮ƎƜĻ̮ƒě̮ŔƓ̮œƖƔŢƌ̮ġ˫Ɠƕ̮̮̮ƒóĠƏ
ŔƂƏ̮ƒŉƕ̮ŀšķœ̮̮ĢƉƮŔŶŁ̮ŘŅķ̮ƎƜƐĖ̗Ɠ̮'œŗķœ̮œƖŉƕ̮ĢžƐƌ̮ƕ̮ŗķœ˫ƐŶƌ̮ƒŮĻķŗĢƈ˫ƌ̮ƒŶŝƖŁ̮̮ƎƜóĻ̮ƒŮĻķŗ̮ŘĻ

ĢƮķŗķœ̮œƖƔŢƌ̮ġ˫Ɠƕ̮̮ƔĠƏŔƂƏ̮ƒŉƕ̮ŀšķŔ̮'ŀŝķŗķœ˫ƐŶƌ̮ƒŮĻķŗ̮̮
˰ġŔƜƉě̦ƍ˫ğėķƕ̮œ̮˭ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏŗķķ̮˭œƖƔŢƌ̮ĢƮĢƈ˫ƌ̮ƒŶŝƖŁ'̮

                                                      

˼̮'̮Ŕšŗķ̮Ģŝ˫Ɛšŗ˫ě̮ġƖŊŢƏķœŽ̮˭ĢƌƤŝķ̮œķřī̮̩˫ĠŢƏķœ̮˭œ˫ĻīřƕŘƜŽ̮Ŕōķƕ̮˭ġŗķŔĻ˫Şō̮̩ƕŘğ'ƍķŘƮķ̮˭œ˫ĻīřƕŘƜ̮̮
˽̮ŗ˫Ʈœ˫łŝķ̮''ƍķŘƮķ̮˭œ˫ĻīřƕŘƜŽ̮˭ĢƌƤŝķ̮œķřī̮̩˫ĠŢƏķœ̮˭œ˫ĻīřƕŘƜŽ̮Ŕōķƕ̮˭ġŗķŔĻ˫Şō̮̩ƕŘğ  



˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̦ƍ˫ƜĻƒƉĶŞƌ̦

ƮŚƓ̮˭ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏƐƒ˫̮Ɠ˫ő̮ġ̮ţ̮ƒĻ̮ķŗ̮œƖőŀŶžƐƌ̮ƍķŘƮŔƌ̮ƒĜƐƮķ̮'œŗķœ̮̩ķŘ̗Ɠ̮ĺƉŭ̮̮ƒƏƖĠĕ
̮Ĺ˫ŒłƏķ̮ķŗ̮ĢĜƮ̮ŔƂƏ̮ƒŉƕ̮ŘƮ˫őŕ̮ŀšķŔƔĠƏ̮˫Ʈ̮ŻŘŦƌ̮ƎƜĻĢƌě̮ŀóŝķ̮ƋƔļóƌ̮ĢŵƖóũƖƌ̮˭ŔóƐƐ'̮̮˫óĻ

ŠƜĻ̮ŀšķŔƔĠƏ̮˭ŀŝķ̮ŔƈƖƌŘƜŹ̮ĢƮķŗķœ̮ĢŵƖƏ̮˭ŔƂƏ̮ƒŉƕ̮ƒĜƐƮķ̮ƒĻ̮ƒŉƖŁ̮řķŔƏķřķ̮ƥ˭ƍīƒ̮óĻ̮ŀóƉŵ̮̮ĢóĻ
˭ĢƓœř˫Ļ̮ŉƖƌĺ̮̮ŀěŘš̮şřŗķ̮ƕ̮ĢƮķŗ˫ě̮ŠƓ˫ěĢƌó̮š̮'œƖ̮ƍ˫óěřƕķ̓˳˱˲˵̮̮̒ƍ˫óƜĻĢƌě̮̮ŴŽ˫óƐƌ̮ŔóƐ

̮Ĺ˫ŊƮķ̮ƍķŘƮŔƌ̮ĢŦŒšĢƌě̮̮ƎłóŽŗ̮ŀóŝœ̮řķ̮ġ˫óƔĻ̮ƒóĻ̮ƒóě̮ŔƐƐě̮ġŗķŔƔĠƏ̮ķŗ̮ġœ˫Ʈř̮ŔƂƏ̮ƒŉƕ̮ŔƐ
̮Ɗ˫̗Ł̮ƍķŗķŔƌ˫Ɣŝ̮ŴŽ˫ƐƌĢƌš̮ŀěŘóš̮˭ŔƂƏ̮ƒŉƕ̮ġŗķŔƔĠƏ̮ƒłļƈķ̮̇œƖóŁ̮řķ̮ķŗ̮˫óƓĮ̮Ģŉŗ˫óő̮Ģƈ˫óƌ̮ƎƜƌ
ŀťŘŽ̮ġķŘĻ̮ƒƐƮŚƓŘčƒƮ˫ƌŘŝ̮ġ˫ƓĢĻ̮ƕŗ̮ŠƜč̮ġŗķŖğ̮̮ř˫ƜƏĢƌě̮̮ĿŗƖť̮ŗœ̮'ŔƐ̮ƣ˫ĻƖĻƒƐƮŚƓ̮ƍœ̮ġ˫Ɠ
Ł̮ŬƉŹ̮Ĺ˫ŒłƏķĮƒƐƮŚƓ̮˫Ʈ̮Ģŉŗ˫ő̮Ģƈ˫ƌ̮ƎƜƌƍķŘŎĻ̮ġ˫ƓŀěŘš̮˭Ģƈ˫ƌ̮ġ˫ƓƒóĻ̮˫Ɠ̮˫óĻ̮ƒóƉĻ˫Ƃƌ̮ŗƖóŲƐƌ

ŘłƌŘƜŹ̮ġ˫ƓœƖļ̗ěƒļƁ̮ƒŉƕ̮ŔƂƏƕ̮̮ŚƜƏŁ̮ĮƒƮ˫ƌŘŝ̮ġķŘĻ̮Ģƈ˫ƌ̮ƎƜƌġŗķŖóğ̮Ťƈ˫óő̮şřŗķ̮ġķŗķœ̮ġ˫óƓ
˫Ļ̮ĢĠƐƮŔƂƏ̮Ǝłšķœ̮ŗœ̮˭ŀěŘš̮ġķŘĻ̮ŀļņƌƣ̮óŁƤœŘóě̮ŔóƐƓķƖő̮ş̮'Ʈķŗķœ̮˭ŘóĠƮœ̮ġƖóŝ̮řķĢ̮˫óƓ̮ġ

ķŗķœ̮ƒĻ̮œƖƔŢƌƮĢ˫̮Ɠŭķ̮ġƤ̮ſĢƌš̮˫ě̮ƒũŘŵ̮˫Ʈ̮ŔƜƈƖŁ̮ŗœ̮̩œ˫žłŝķ̮ŗƖŲƐƌ̮ƒĻ̮ƒě̮œƖƣ̮˭Ŀ˫ƌŔóő̮˫Ʈ̮˫Ɠ
Ģƌ̮ŗ˫ŲłƏķ̮ƕ̮̩Ŕš̮ƒłšķŔƔĠƏ̮ġŗ˫ŊŁ̮Ŕōķƕ̮ŬŝƖŁ̮ġŗķœķ̮Ŕť˫Ƃƌ̮ġķŘĻ̮˫Ʈ̮ƍķŘĠƮœ̮ƒĻ̮̩ŗ˫ŉķ̮ŠƜóĻ̮œƕŗ
ĢóƮķŗķœ̮ġŗķŔĻ˫óŞō̮̩ƖóŎƏ̮ŚƮƖóŊŁ̮˭ŻŔƓ̮'œŘƜğ̮ŗķŘƁ̮̩œ˫žłŝķ̮œŗƖƌ̮Ģƈ˫ƌ̮̩ŗƕœ̮ĚƮ̮řķ̮ŀóĻ˫Ņ̮ġ˫óƓ

ƌ̩œ˫žłŝķ̮˫Ł̮ŀŝķ̮œƖƔŢĿŗƖť̮ƍ˫ğŔƐƐěŭķ̮ŔƐƏķƖłĻ̮Ģƈ˫ƌ̮ġ˫ƓƤƒƮ˫ƌŘóŝ̮ƒóĻ̮ūƖóĻŘƌ̮Ŀ˫ŵ̮ġŗķŖóğ
ĢƮķŗķœ̮ƎƮķ̮ŗœ̮ġŗ˫ŊŁ̮ŔōķƕƐƓœ̮ŤƜŒŢŁ̮ķŗ̮ƍī̮ĿķŘƜƜźŁ̮ƕ̮˫Ɠ'Ŕ̮̮ġŗķŔĻ˫óŞō̮ŗœ̮ĢƉťķ̮Ŀ˫ŵƖũƖƌ

ĢƮķŗķœ̮ƒóƐƮŚƓ̮ŀő˫Ɛóš̮ƕ̮ƍī̮ġŘółŽœ̮ŸóƉļƌ̮ƎƜóƜŶŁ̮˭ĢóƮķŗķœ̮ŀő˫Ɛš̮řķ̮Ŀŗ˫ļŵ̮œƖƔŢƌ̮ŀĻ˫Ņ̮ġ˫Ɠ
ƔłŝķƤě̮ƍ˫Ʈř̮ƕ̮ƃŀŝķ̮ĢƮķŗķœ̮şřŗķ̮ŠƓ˫.̮ŽŘŭ̮řķĢ̮ķŗķœ̮ƋŲŵķ̮ŀ̗ŞƁ̮̩řƕŘƌķĢƮ̮ƍ˫ƌř˫óŝ̮ķŗ̮˫óƓ
ķŗķœƮĢ˫̮Ɠġ̮ĜŢŁ̮œƖƔŢƌƜ̮̙Ģƌœ̮ŔƓ'̮ŀěŘšķŗķœ̮ŗœ̮˫ƓĢƮ˫Ɠġ̮˫ƌŘóŝ̮œƖƔŢƌ˫Ə̮ƕ̮œƖƔŢƌƮƒŗķŖóğġ̮
Ģƌě̮Ļ̮˫Ł̮ŔƐƐƒč̮ŗƖŭƜƒłŝƖ̮łĻ˫Ɓŗ̮̩ŘƔĻ̮Űžō̮ƒĻ̮ŗœ˫Ɓ̮ƕ̮̩œƖĻ̮ŗƕīƖƏ̮ƕ̮ŘĜłļƌĢ̮Łī̮œŘĜƉ̗ŵ̮ƒĻ̮ŘŊƐƌĢ̮̮ŘłƔĻ

ķŗķœ̮'ŔƐš˫ĻĢƮ˫Ɠġ̮Ļ̮œƖƔŢƌƜŘĠƏ˫̮ŵƖ̗Ŋƌƒ̮ġķ̮ƉĻ˫Ɓ̮řķƜŀŔƐ̗ƏķƖŁ̮ƕ̮˫Ɠġ˫Ɠġ̮óĻ̮ƒóě̮ŀŝķ̮ƍ˫ƌř˫ŝƒ̮
ŶļƐƌ̮ƍķƖƐŵĢ̮ķŘĻġ̮ŚƌƮŀ̮łĻ˫ƁŗĢ˫̮čƮŗķŔ̮œ˫ŦłƁķ̮ƒŶŝƖŁ̮ƕ̮Ŕšŗ̮ƕġ̮Ļƒ̮̮ƒłŽŘğŗ˫ěĢƌš̮ķŗķœ̮'ŔƏƖĢƮ˫Ɠġ̮



̦̦ƚŝŗŘĻĢƮķŗķœ̦ŘƜŅĮŁ̦̙ƮŔŶŁ̦ŘƜźłƌ̦ŘŅķ̦ƒĻ̦ƒŉƖŁ̦˫Ļ̦ŔƂƏ̦ƒŉƕ̦ŀšķŔƔĠƏ̦ŘĻ̦œƖƔŢƌ̦ġ˫Ɠ̦Ģƈ˫ƌ̦ƒŶŝƖŁ̦Řğ Ï ˺ 

ƌ̮œƖƔŢƌĢŔƐƏķƖŁ̮ķ̮ŗœƮœ˫Ŋ̮̮ŔƂƏ̮ƒŉƕŘƜŅĮŁƒ̮ĻķŚŝĢƮ̮Ŕš˫Ļ̮ƒłšķœ̮ĢƂƏ̮̓˭œķĘƏ˲˴˹˸̮'̮̒œƖŉƕ̮˫Ļ̮˭ƎóƮķ
ļŁŗķĻ̮ū˫ƜƎ̮ķŗķœĢƮ̮ƌ̮ŔƂƏ̮ƒŉƕ̮ŀšķœ̮ƒĠƏ̮ƕ̮œƖƔŢƌĢŔƏķƖŁ̮̮ŀŎŁŘƜŅĮŁ̮Ģƈ˫óƌ̮ƒŶóŝƖŁ̮ķŘóƁ̮ŀěŘóšŗ̮
ğƜœŘ̮Ģƈ˫ƌ̮ƒŶŝƖŁ̮'ĢƌŁ̮ŀŝ˫Ɯŝ̮ƕ̮ŔƂƏ̮ƒŉƕ̮ĢĠłŞĻķƕ̮ŔƏķƖƒƮ˫ƌŘŝ̮ġ˫ƓĢƮķŗķœ̮ƒĻ̮ġķŖğ̮œƖƔŢƌ̮ġ˫Ɠ

ĢƮķŗķœ̮řķ̮̩œ˫žłŝķ̮̙ƜƔŞŁ̮ƒŮŝķƕ̮ƒĻ̮ƕ̮ŔƐě̮ƋƜŲƐŁ̮ƕ̮̙ƮŔŶŁ̮ķŗ̮ňƮƕŘŁ̮ƕ̮ƒƂƜŅƕ̮ƍķƖƐŵ̮ƒĻ̮œƖƔŢƌ˫Ə̮ġ˫Ɠ
Ģƌ̮œƖļƔĻ̮ķŗ̮ŀěŘš̮Ŕšŗ̮''''ƕ̮ĢƓŔĻ̮ġ˫ƓœķœŗķŘƁ̮ŔƐƏ˫ƌ̮ŔƮŔŉ̮ġ˫ƓŗķŚĻķ̮řķ̮̩œ˫žłŝķŔŢŒĻ̮̓Ŕóōķġ̮

Ə˫ěŘŝĢ̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˴˺˳̮'̒ƒłŽ˫Ʈ̮ƕ̮ňƮ˫łƏ̮ƀļŭ̮̮ŠƓ˫óě̮ńóŵ˫Ļ̮Ģƈ˫ƌ̮ƒŶŝƖŁ̮˭̩Ŕƌī̮ŀŝœ̮ƒĻ̮ġ˫Ɠ
ĢƮķŗķœ̮ŀƜŝ˫Şō̮ŔƂƏ̮ƒŉƕ̮ƒĻ̮œƖƔŢƌ̮ġ˫ƓĢƌš̮ŀěŘš̮ŗœ̮ŔƂƏ̮ƒŉƕ̮ƒĻ̮ř˫ƜƏ̮ƍķŚƜƌ̮ƕ̮œƖ̮ġķŗķœ̮ġ˫óƓ

ĢƮķŗķœ̮˫Ļ̮œƖƔŢƌ˫Əƣ̮̙ƮŔŶŁ̮ķŗ̮ŘŁĢƌě̮̮ĢóƮķŗķœ̮ŘóŅķ̮ŠƓ˫óě̮ƒŮóŝķƕ̮ƒóĻ̮˭Ģƈ˫ƌ̮ƒŶŝƖŁ̮˭ƎƜƐĖ̗Ɠ̮'ŔƐ
ŀěŘš̮ƒĻ̮˭ŔƂƏ̮ŘƮ˫őŕ̮ŘĻ̮œƖƔŢƌĢƮķŗķœ̮ġķŗķœ̮ġ˫Ɠ˫Ļ̮œƖƔŢƌ˫Ə̮ġ˫Ɠƣ̮Řół̗ě̮̩ŘóƜőŕ̮ġķŘĻ̮ĢƏ˫Ĝƌķ̮˭
ŀťŘŽ̮řķ̮ŘłŢƜĻ̮̩œ˫žłŝķ̮ƕ̮ŔƂƏ̮ƒŉƕƒƮ˫ƌŘŝ̮ġ˫Ɠ̮̮ġŗķŖğĢƌœ̮ŔóƓ̮'ƎƮķŘĻ˫óƐĻ˭̮ķ̮ŗœóƮƎ̮̮ƒóĻ̮ŠƓƕĘóč

ŗŘĻ̮Ƈ˫ļƏœŝĢ̮ŘƜŅĮŁ̮ķŗķœĢƮ˫Ɠġ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ̮œƖƔŢƌ̮̮ƒŶóŝƖŁ̮ŘĠƉƮŔóŶŁ̮ŘóƜźłƌ̮ƒóĻ̮ƒŉƖŁ̮˫Ļ
̮Ģƈ˫ƌłŞƓƜƋ̮ķ̮ƕƮƎ̮ƖĠŒŝ˫č̮Ƈ˫ļƏœ̮ƒĻ̮ŠƓƕĘčĢƮ̮ķ̮ƒĻƮƎ̮Ƈķİŝ̮ī̮ƒě̮ŀŝķƮ̮˫Ģƈ˫ƌ̮ƒŶŝƖŁó̮ƌĢŔóƏķƖŁ̮
Ļ̮ƒŮĻķŗƜƎ̮ķŗķœĢƮ˫Ɠġ̮̮ŀŎŁ̮ķŗ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ̮œƖƔŢƌŘƜŅĮŁ̮˯ŔƓœ̮ŗķŘƁ̮

ŠƓƕĘč̦ƒƐƜŢƜč̦ƕ̦ġŘŲƏ̦ĢƏ˫ļƌ̦

ŊƮķƋƔƌ̮řķ̮ĢĜƮ̮ġŔƂƏ̮ġ˫Ɠř˫ƜƏ̮ƕ̮œƖŉƖƌ̮ŔƂƏ̮̩Ɩŉƕ̮ƎƜĻ̮ƍřķƖŁ̮œ˫̮̮ġœ˫óŦłƁķ̮ŀƌƤóŝ̮̙óƌķƖŵ̮ƎƮŘŁ
ķƕƍī̮ŀóóƜƈ˫ŶŽ̮ƊƕķŔóóŁ̮ƕ̮ġŗ˫óóŊŁ̮ġ˫ƓŔóóō̮̮˫ƜóóŞĻ̮ŗœ̮'ŀóóŝķŗ̮ġ˫óóƓƖĠƈķ̮˭Ģƈ˫óóƌ̮Ŀ˫̗Ɯ̗óóŦŁ̮řķ̮ġ

şřŗķ̮şƕŗ̮˭ŗķœ˫ƔĻ̮ſķŗƕķ̮ġŗķŖğ̮ŋŘŭ̮ĢĻ˫Ʈřŗķ̮ġ˫Ɠ̮ƒƮ˫ƌŘóŝ̮ġ˫Ɠ̮ƍ˫ƮŘŉ̮˭̩ŘóƜŹ̮ƕ̮ġķ̮̮ġŔóƂƏ̮ġ˫óƓ
̮ĢžƂŅ̮̓ŔƏŗķœ̮ġŗƖŎƌ̮ŠƂƏ̮˭Ģ̗š˫Ɠ̮ƕ˲˴˹˴'̮̒

ŔƌƮŘƮŀ̮ŘŉƮĿ˫Ə˫̮ŘŊƐƌ̮ŔƂƏ̮ƒŉƕ̮ƂŽƖƌ̮ƒóĻóƜŀ˫óƓġ̮Ŕóƌ̮ƊŔóŵ̮ƕ̮ŀěŘóš̮ŗœ̮ĝŗŚóĻƮŘƮŀ̮̮ƍī
ĠłŞĜšŗƕ̮Ŀ˫ļŉƖƌĢ̮ŀěŘšƏ̮ķŗ̮˫ƓƜŚ̮ƌ̮ƋƓķŘŽĢ̗ŦŁ̮Řũ˫ō̮Ƈ˫ō̮ŗœ̮'œŗƕīƜƋğóƜŘġ̮ķŘóĻġ̮ŶŁƜóƜƎ̮

ƌƜƍķŚ̮˫őŕƮŘ̮ŔƂƏġ̮ŀěŘš̮ŗœ̮ŔļŁ̮˫ƓƮ̮̙̮ƒĻƮĜĢ̮Ļœķ̮ŗœ̮ƒŉƖŁ̮̙Ļ˫Ɓ̮̙ƌķƖŵ̮řķƜĿ˫̮ƌĮóŁƜƎ̮ƈ˫óƌĢ̮̮̩Ŕóš



˲˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

'ŀŝķŚ̮ƌƮŀ̮ŗķŔƔĠƏ̮̩Ŕ̗ŵġ̮˫Ɠŗķř˫Ļ̮ŗœ̮ŔƂƏ̮ƒŉƕġ̮˫ƌŘŝƮƒ̮ķŚŽķ̮˭ķŗ˫ě˫ƏƮŠ̮˫ƏķƖŁĢƮó̮šŘķŘóĻ̮ŀěġ̮
ŀťŘŽ̮řķ̮̩œ˫žłŝķ˫Ɠġ̮˫ƌŘŝƮƒŗķŖğġ̮ƓŘč̮ƕ̮ŔƐ̗šřŗķƜŚ̮ƌĮŁ̮řķƜƎ̮ƈ˫ƌĢ̮ŉŗ˫őĢ̮Ɓ̮ƍķŘğƜŀ̗̮̮'ŀŝķ

̮œƖŉƕ̮˫Ļ̮˭ƎƮķŗķŔƔĠƏġ̮ŚƓ̮ŔƂƏ̮ƒŉƕƮƒƐ˫ƓĢƮƏ̮ƜŚ̮ŗķœŘĻ̮ŗœ̮̓œƏƖğĢ̮˼ƍķŗ˫Ĝ̗Ɠ̮ƕ˭̮˳˱˱˺̮̒̇ĻƒŗƖŭ̮ġ
ƒěƌ̮ƜŚƍķ̮ŀěŘš̮ŗœ̮ŔƂƏ̮ƒŉƕ̮ŀš˫ļƏķĠłŞĻķƕ̮˫ƓĢ̮ŔšƮŔġ̮ƒĻƌ̮ƜƍķŚ̮œŗķœ̮œ˫óŦłƁķ̮ŌŮóŝ̮ŗœ̮ƊŗƖŁ'̮

ƒĻ̮ŔƂƏ̮ƒŉƕ̮̋ƤņƌƈƖč̮ƊƤƁķ̮ƍķƖƐŵĢ̮ķŘš̮ŗœƮŬ̮ƌŗƖŁĢ̮ķŗķœġ̮řƮƍ˫̮ŗķŔƔĠƏġ̮ķ̮ŗœ̮ƕ̮ŀŝķóƮƎ̮ķŘóšƮŬ̮
˫ĻƮłŞĢ̮˫ƌŘŝƮƒŗķŖğġ̮ķŘš̮ŗœ̮ƕ̮œƖšƮŮĢ̮ƌ̮ƒěƜƍķŚ̮˫č̮ƊŗƖŁƜƮƎ̮ŀŝķ˭̮ŗķŔƔĠƏġ̮̮ŀóƔŉ̮ŔóƂƏ̮ƒŉƕ

ŚƓ̮ŠƓ˫ěƮƒƐ̮ƌ̮ŧķŘƂłŝķĢœƖŝ̮ŘĻ̮ŔƏķƖŁŗƕīġ̮̮ŀěŘšŘƜŅĮŁķ̮řķ̮˭Ŕš˫Ļ̮ŗķŖğƮƎƕŗ˭̮˫ƌŘóŝƮƒ̮ƍķŗķŖóğ
˫ĻƮłóóŞĢ̮̗óóŦŁ̮Ɗ˫óóĠƐƓƜƋğóóƜŘġ̮˭ƒóóĻ̮ķŗ̮śŘłóóŝœ̮ŗœ̮ŔóóƂƏ̮ƒóóŉƕ̮ƍķƖóóƐŵƮóóĜĢ̮ƉƌķƖóóŵ̮řķĢ̮̮ŗœ̮ƒóóě
̗ŦŁƜƋ̮ğƜŘġ˫̮Ɠ̮ŘƜŅĮŁƌ̮ķŗ̮ŀŝķ̮ŗķŖğŗƖŔƐƓœ̮ŗķŘƁ̮ŘŲƏ̮œ̮̇Ź̮ŗœƜŘ̮ķƮƎ̮ĿŗƖť˭̮̮ƕ̮ŔóƂƏ̮ƒŉƕ̮ŠƓ˫ě̮˫Ļ
ŁĮƌƜƎ̮ƈ˫ƌĢ˫Ɠġ̮ŔŉƮŔ˫̮ěŗƕīœƖŝ̮ŠƓġ̮̗Ə̮ŗ˫ŲłƏķ̮řķ̮ŗƕœ̮ŀěŘšĢķ̮ŗœ̮ƕ̮Ŕóš˫ĻóƮƎ̮Ə̮ĿŗƖóťóƜŚ̮

˫ƌŘŝƮƒř̮ƍķŗķŖğƮƍ˫̮œ̮ŔƓķƖőƮŔŗķŔƔĠƏ̮ķŖƈ̮'ġ̮œ˫ŦłƁķ̮ƕ̮ƇƖļƁ̮̙Ļ˫Ɓ̮ŌŮŝġ̮̮ƕ̮ŀěŘš̮ŗœ̮ŔƂƏ̮ƒŉƕ
ŔƌƮŘƮŀ̮ŔƂƏƮĠƐĢ̮̮ŀěŘšƮĜĢ̮̮řķ̙ƌķƖŵ̮ŘƜŅĮŁœƖŝ̮ŘĻ̮ŗķŖğŗƕīġ̮ŀěŘš̮̮˫óƓƒóěó̮ƌĢ̮ŔóƏķƖŁ̮̮ĿƕŘóŅ

Ź̮ŗœ̮ƕ̮ŔƏ˫ŝŘĻ̮ŘņěķŔō̮ƒĻ̮ķŗ̮ƍķŗķŔƌ˫ƔŝƜŘ̮ķƮƎ̮ĿŗƖť˭̮ƌĢ̮ŔƏķƖŁ̮Ɩŝ̮ńŵ˫Ļò̮ŔóƌƮŘƮŀ̮̮ŀěŘóš̮ŗœ
˫ƔƏ̮ŗœ̮ƕ̮œƖšƮŀ̮ř̮ŗ˫ĕœ̮ŀěŘš̮ƍķŗķŔƌ˫ƔŝƮƍ˫̮ƏƖš̮̓ŔŘĜŢƈġ̮̮˭ƍķŗ˫óĜ̗Ɠ̮ƕ˲˴˺˵̒ƎƮķŘĻ˫óƐĻ̮'˭ 
̙ƌķƖŵ̮řķ̮ĢƓ˫ğī İƌŘŅ ŘĻ ŗķŔóƔĠƏ̮ŌŮóŝ̮ġƒóŉƕ ŔóƂƏ řķ ŀóƜ̗Ɠķ œ˫óƮř̮ġŗķœŗƖóőŘĻ ̮'ŀóŝķ̮ŗœ

ěŘš̮ŗœ̮ĢĠƐƮŔƂƏ̮ġŗķŔƔĠƏ̮ġķŘĻ̮ĢƉƜƈœ̮˭ķŗ˫ě̮ƒƮ˫ƌŘŝ̮ġ˫Ɠŗķř˫Ļŀ̮ġŗķŔƔĠƏ̮Ŀ˫ƜĻœķ̮'œŗķŔƏ̮œƖŉƕ̮˫Ɠ
̮ĢĠƐƮŔƂƏ̮Űžō̮ġķŘĻ̮̩ŚƜĠƏķ̮ƕœ̮ŘĻ̮ŔƂƏ̮ƒŉƕŔƜěĮŁ̮Ģƌě̮ƒóƐƮŚƓ̮̩ŚóƜĠƏķ̮̒żƈķ̮˰ŔƐ̮ƕ̮ĿƤƌ˫óŶƌ̮ġ˫óƓ

ƒƐƮŚƓ̮̩ŚƜĠƏķ̮'Ģŭ˫Ɯłōķ̮̩ŚƜĠƏķ̮̒Ĺ̮̩Ɩóŉƕ̮ƎłóŽŗ̮ƣ˫Ļ̮ƒě̮œŗķœ̮ŀƈƣœ̮ĺƉŮƌ̮ƎƮķ̮ŘĻ̮ĿƤƌ˫Ŷƌ̮ġ˫Ɠ
ƒƐƮŚƓ̮Ģŉŗ˫ő̮ŠŒĻ̮ƎƮķ̮̇œŗķœ̮̩ķŘ̗Ɠ̮ƒĻ̮ķŗ̮ŘƜźłƌ̮ƕ̮ŀĻ˫Ņ̮ġ˫Ɠ̮ƎƮķ̮ŘĻ̮ƒƐƮŚƓ̮ŀóƈƣœ̮ĚóƮ̮ƒóě̮œŗķœ

̮ĺŉƖƌ̮ƕ̮œŗķœ̮œƖŉƕ̮ŔƂƏ̮ƒŉƕ̮ĹƖƉŮƌ̮ŌŮŝĢƌš̮ƒóĻ̮ķŗ̮ŔóƂƏ̮ƒóŉƕ̮ŀěŘš̮ĚƮ̮˫Ł̮œƖ̮ŘĎóŝ̮ƍķƖóƐŵ

                                                      

1. Guney 



̦̦ƚŝŗŘĻĢƮķŗķœ̦ŘƜŅĮŁ̦̙ƮŔŶŁ̦ŘƜźłƌ̦ŘŅķ̦ƒĻ̦ƒŉƖŁ̦˫Ļ̦ŔƂƏ̦ƒŉƕ̦ŀšķŔƔĠƏ̦ŘĻ̦œƖƔŢƌ̦ġ˫Ɠ̦Ģƈ˫ƌ̦ƒŶŝƖŁ̦Řğ Ï ˲˲ 

ƒƐƮŚƓƒóƐƮŚƓ̮˭ĢŁ˫óŵƤŭķ̮ƍŗ˫óƂŁ̮ƊŔóŵ̮ŘóĻ̮˭Ģŭ˫óƜłōķ̮̩ŚóƜĠƏķ̮̙óĻ˫Ƃƌ̮ŗœ̮'ŔƐě̮ġŗķŔƔĠƏ̮ġķ̮ġ˫óƓ
ƒƐƮŚƓ̮ƕ̮ĢƓŔĻ̮ĢğŔƐƮ˫̗ƏƒƮ˫ƌŘŝ̮ŀťŘŽ̮ġ˫Ɠ̮ġŗķŖğ̮̮ƕŗ̮ŠƜóč̮ġ˫ƓŔóƜěĮŁ̮óğķ̮'œŗķœƒóƐƮŚƓ̮Ř̮ġ˫óƓ

ƒƐƮŚƓ̮˫Ʈ̮ƕ̮Ģŉŗ˫ő̮Ģƈ˫ƌ̮ƎƜƌĮŁ̮ŌƜŎť˫Ə̮Ĺ˫ŒłƏķ̮ġķŘóĻ̮ŀěŘóš̮˭ŔƐš˫Ļ̮œ˫Ʈř̮Ģƈ˫ƌ̮ĿƤĜŢƌ̮ġ˫Ɠ
ġŘŞě̮ƎƮķ̮˫Ļ̮ƒƉĻ˫ƂƌŠƜč̮ġ˫Ɠ̩ėƕŘč̮Ģƈ˫óƌ̮ƎƜƌĮóŁ̮ƕ̮ŔƂƏ̮ƒŉƕ̮̩ŔŢƏ̮ĢƐƜĻ̮̮ĢóƉŶŽ̮şřŗķ̮ġķŗķœ̮ġ˫óƓ

Ģƌ̮ĢĠƐƮŔƂƏ̮ŀš˫ļƏķ̮ƒĻ̮ŀļņƌ̮Ťƈ˫őřķœŘč̮̓œ̮˭ŘĠƐƜƏƕŘğ̮ƕ̮ŚłĻƕŗœ˳˱˱˸̮'̒ķƖóƐŵ̮ƒóĻ̮ŔóƂƏ̮ƒŉƕ̮ƍ
ķŗķœĢƮ̮ĿŗƖť̮ŗœ˫Ɠġ̮ƈ˫ƌĢ̮ŀěŘš̮ŀļŅ̮˫ƓĢƌš̮œƖ̮'ƮĜĢ̮œƮŘĠ̮ķŗķœ̮řķĢƮ˫ƓĢƮ̮ĿŗƖť̮ŗœ̮ƒě̮˫Ɠġ̮
ƈ˫ƌĢ̮ů˫Ŏƈ̮Ģƌó̮šƖƏŔ̮˭ķŗķœĢóƮ˫óƓœƖƔóŢƌ̮ġ̮ķŗķœ̮'ŔƐłóŞƓ̮ŀěŘóšĢóƮ˫óƓġ̮óŢŒĻ̮œƖƔóŢƌĢ̮̮řķ
ķŗķœĢƮ̮˫Ɠġ̮ĜŢŁ̮ķŗ̮ŀěŘšƜ̮̙Ģƌœ̮ŔƐƓ̮ƌ̮ƒěĢķƖŁƏŔƐ̮œ̮ŘĻƮŘĠ̮ķŗķœĢƮ˫Ɠġ̮̮ŔƂƏ̮ƒŉƕ̮ƒƉ̗ŉ̮řķ̮ŀěŘš
ŘƜŅĮŁƒ̮ĻķŚŝĢƮ̮š˫Ļ̮ƒłšķœƐķŗķœ̮'ŔĢƮ˫Ɠġ̮Ļ̮œƖƔŢƌƜŘĠƏ˫̮ƒŵƖ̗Ŋƌķġ̮ƉĻ˫Ɓ̮řķƜŀŔóƐ̗ƏķƖŁ̮ƕ̮˫óƓġ̮ġ˫Ɠ̮
ƮĚ̮̮ƍ˫ƌř˫ŝ̮ŔƐłŞƓĻ̮ƒěƒŶļƐƌ̮ƍķƖƐŵĢ̮ŘĻķġ̮ŚƌƮŀ̮łĻ˫ƁŗĢ˫̮čƮŗķŔ̮œ˫ŦłƁķ̮ƒŶŝƖŁ̮ƕ̮Ŕšŗ̮ƕġ̮Ļ̮ƒŗ˫ě̮

̮ƒłŽŘğĢƌš̮ķŗķœ̮'ŔƏƖĢƮ˫Ɠġ̮̮œƖƔŢƌĢƌ̮ŔƐƏķƖŁ̮ķ̮ŗœƮœ˫Ŋ̮̮ŔƂƏ̮ƒŉƕŘƜŅĮŁƒ̮ĻķŚŝĢƮ̮óš˫Ļ̮ƒłóšķœƐŔ̮'̮ŗœ
Ļ̩˫ĠƐĢƮķŗķœ̮ġœ˫ŦłƁķ̮ĚĕƖě̮ġ˫Ɠ̮œƖƔŢƌ̮ŀĻ˫Ņ̮ġ˫Ɠ̩˫ĠƐĻ̮ŗœ̮ƕ̮̮ġ˫óƓĢóƮķŗķœ̮ĝŗŚóĻ̮ŀóĻ˫Ņ̮ġ˫óƓ

ƖƔŢƌ̮œ̮ƕƒƮ˫ƌŘŝ̮ġŗķŖğ̮ġŘĠóšŗķŚğ̮ĢƉóťķ̮Řť˫Ɛŵ̮řķ̮ĿŔƌŔƐƉĻ̮ġ˫ƓĢƈ˫óƌ̮̮̩œƖóĻŗœ̮ƕ̮̮ŀóƂƜƂō
ƍ˫ŢƏŀŝķ̮ġœ˫ŦłƁķ̮Ŕōķƕ̮Ģƈ˫ƌ̮ŀƜŶũƕ̮̩ŔƐƓœƍī̮'ŀóƜƈ˫ŶŽ̮Ɗ˫óŊƏķ̮ŗœ̮ķŗ̮Ģó̗Ɣƌ̮ŠóƂƏ̮˫Ɠ̮ġ˫óƓ

ŔƂƏ̮ƒŉƕ̮œƕŗƕ̮˭ĢŁ˫ƜƉ̗ŵ̮ķ̮̙ť˫ō̮˫̋łƮ˫ƔƏ̮ƕ̮Ŀ˫ƜƉ̗ŵ̮ř̮̩˫ĠƐĻ̮ġŗƕīœƖŝŀěŘóš̮ƕ̮ġœ˫ŦłƁķ̮ġ˫Ɠ̮˫óƓ
̮˫žƮķĢƌě̮ŔƐƐ̮ƍī̮œƖŉƕ̮ƍƕŔĻ̮ƕŀƜƈ˫ŶŽ̮˫Ɠƍ˫Ĝƌķ̮ġœ˫ŦłƁķ̮ġ˫Ɠ̮Ģ̗Ə̮ŘƮŖčĢƮķŗķœ̮'Ŕš˫Ļ̮̮œƖƔóŢƌ̮ġ˫Ɠ

̮ġķŗķœ̮ġŗƕīœƖŝ̮ƕŘƜŅĮŁ̮̮'ŔƐłŞƓ̮ŘĠƮŔĜƮ̮ŘĻ̮̙Ļ˫Ƃłƌ̗Ɖŵ̮Ŀ˫Ŷƈ˫ŮƌĢ̮̮ƍ˫ŢƏĢƌœ̮ŔƐƓ̮˫óƓŗķř˫Ļ̮ƒóě̮ġ
ƈ˫ƌĢ̮ŠƂƏ̮̗ƔƌĢ̮ƔĻ̮ŗœ̮ķŗœ˫ŦłƁķ̮Ŕšŗ̮œƖļ̮ġķƮ˫ž̮Ģƌě̮ŔƐƐƒĻ̮'ƒƏƖğķ̮ġƒěƮ̮Ě̮ŝƜƋłŞ̮ƈ˫óƌĢ̮̮˭ķŗ˫óě
˫ƌŘŝƮƒ̮ƈ˫ŶŽ̮ŀ̗ŝ̮ƒĻ̮ķŗƜŀ˫Ɠ̮ġƈƖŁƜŔ̮ġķŔƓ̮ŗƕīœƖŝ̮ƕƮŀ̮Ģƌě̮ŔƐ̮ķ̮řķ̮ƕƮƎ̮ŘŭƮƀ̮šŗ̮Ŕœ˫óŦłƁķ̮ġ
ķŚŽķ̮ķŗƮŠ̮Ģƌœ̮Ɠ̮̓ŔěƜĞƐ̮Ɩƈ̮ƕƮƎ̮˭˼˲˺˺˴'̮̒Ģƈ˫ƌ̮ƒŶŝƖŁ̮ķŘŽ̮ĿŗƖóť̮ƒóĻ̮˫̋óƌƖ̗ŵƮŔóƐ̮ġŘŶŁóƮż̮

                                                      

1. King & Levine 



˲˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

Ģƌš̮œƖƒ̮ě̮ĺŉƖƌ̮óŝķƕ̮Ŀ˫ƌŔő̮ƒŶŝƖŁƒŮ˫óƓ̮ġƈ˫óƌĢ̮ě̮ŗœƜžóƜ˭ŀ̮̗ěóƜŀ̮ƕ̮ķŗ˫óěĢƮ̮Ģƌó̮šœƖ̮'
ķŘĻ˫ƐĻƮƎ̮˭Ģƈ˫ƌ̮ƒŶŝƖŁƮ̮ĜĢ̮ƋƔƌ̮̙ƌķƖŵ̮řķƕ̮̮ķŘŽ̮ŗœ̮ŘŅİƌƮŔƐ̮œ˫óŦłƁķ̮ƒŶŝƖŁ̮ġ̮ĹƖóŞŎƌĢƌó̮šœƖ̮'
ŠŒĻƈ̮˫ƌĢ̮˫Ɠŗķř˫Ļ̮řķ̮ġ˫ƌŘŝ̮ƕ̮ƇƖč̮ŗķř˫Ļ̮̙ƌ˫š̮ƍƖğ˫ƏƖğƮƒ̮ĜŢŁƜ̮̙̗Ɠķ̮ƕ̮˭ŀóŝķ̮̩ŔóšóƜŀ̮ķóƮƎ̮

ķ̮řķ̮ŠŒĻƮƎ̮ŀŝķ̮ŀƔŉƒ̮ě̮ƈ˫ƌ̮ŠŒĻĢ̮ŢƂƏ̮˭Ŕƌīŗ˫ěĢ̮ŝ˫ŝķĢ̮ƔŊŁ̮ŗœ̮ķŗƜŚ̮ŴĻ˫óƐƌ̮ƈ˫óƌĢ̮ķŘóĻ̮ġ
˫ƌŘŝƮƒ˭ƙŗķŖğķ̮ŚŽķƮŠ̮˫ƌŘŝ̮œƕŗƕƮƒ̮ŉŗ˫őĢ̮ƕ̮ķƮœ˫Ŋ̮̩ŘƔĻŗƕ̮ġŦŒŁ̮ŗœƜŤ̮ķ̮ŴĻ˫ƐƌƮ˫ž̮Ģƌě̮ŔƐƐ̮'

ƍ˫Əķœœ˫ŦłƁķ̮ŝ̮ŠƂƏ̮œŗƖƌ̮ŗœƜƋłŞƈ̮˫ƌĢ̮ŗœ̮ƒŶŝƖŁ̮œ˫ŦłƁķ̮ġŁƕ˫žłƌ̮ĿķŘŲƏĢ̮őŘĻ̮'ŔƏŗķœĢ̮ƍī̮řķ̮˫Ɠ
ŔƏŔƂłŶƌ̮ƒŶŝƖŁƈ̮˫ƌĢ̮łŶƐť̮ĹƤƂƏķ̮ř˫Źī̮ŗœĢ̮˭Řŭ̮řķƮƀ̮ƔŊŁƜŚ̮˫ƌŘóŝƮƒ̮ķŘóĻ̮ġŋŘóŭ̮˫óƓ̮ġ̮ĝŗŚóĻ
ř̮ŠƂƏƮœ˫̮ġŝķ̮ƒłšķœ̮̓ŀŜĜƜƓ˼̮˭˲˺˷˺̮'̒ĎƌƖšƜŘł˽̮̓˲˺˲˳̮̒ƏƜŚ̮ƒě̮ŀŝķ̮ŔƂłŶƌ̮Ģƈ˫óƌ̮ƒŶŝƖŁ̮

ƖƂŁ̮ĺŉƖƌƮŀ̮ƙŗƕīƖƏ̮˫Ɠ̮ġėƖƈƖƐĜŁƮĜĢ̮Ģƌš̮œƖƖóŝ̮řķ̮'̮ġœƮ˭ŘóĠ̮óőŘĻĢ̮œƮŘóĠ̮̮ƒóě̮ŔóƏŔƂłŶƌ
ŝƜƋłŞƈ̮˫ƌ̮Ģƒƈ˫ļƏœƕŗ̮Ƃō̮ŠŒĻƜƂĢ̮ŠŒĻ̮ƒŶŝƖŁ̮ƕ̮ŀŝķ̮œ˫ŦłƁķƂ̮ōƜƂĢ̮ƖŁ̮ƒĻ̮ŘŊƐƌ̮œ˫ŦłƁķ̮ƒŶŝ

ƈ˫ƌ̮ŠŒĻĢ̮ƌĢœŘğ̮̓œĻķŗƜƍƖŞƐ̮˭˲˺˶˳'̮̒

Ɖőķœ̦Ŀ˫Ŷƈ˫ŮƌĢ̦

ķŗ˫Ĝ̗Ɠ̮ƕ̮ĢƏķŘƔƌ̮̓ƍ˲˵˱˲̮ƍķƖƐŵ̮˫Ļ̮ĢŢƓƕĘč̮ŗœ̮̮̒ĢŝŗŘĻŘƜŅĮŁ̮̮ŀóšķŔƔĠƏ̮ŘĻ̮Ģŝ˫Ɯŝ̮ĢƏ˫ƐƜ̗ŭķ˫Ə
ŔƂƏ̮ƒŉƕ̮ƒě̮ŔƏŔƜŝŗ̮ƒŊƜłƏ̮ƎƮķ̮ƒĻ̮˫ō̮Ģŝ˫Ɯŝ̮ĢƏ˫ƐƜ̗ŭķ˫Ə̙ťķ̮̮ŘóĻ̮ŗƖóƔ̗ŉ̮ŀóŝ˫Ʈŗ̮Ŀ˫óĻ˫ŒłƏķ̮ř

ŉƕ̮ŀšķŔƔĠƏ̮ŌŮŝƒ̮ƏƂŗķ̮ƕ̮Ŕşř̮˫ĻřŀóšķŔƔĠƏ̮ŗķ̮óŉƕƒ̮ƏóƂŀěŘóš̮Ŕ˭̮ŘƜŅĮóŁƌ̮̮ġŗķœ˫óƐŶ̮'œŗķœ
łŽ˫Ʈ̮ƎƜƐĖ̗Ɠƒ˫Ɠ̮ƀƜƂŎŁ̮ġķ̮Ģě˫ōř̮ě̮ŀŝķ̮ƍīƒ̮˭ŗķřóŉƕ̮ŀšķŔƔĠƏ̮ĢƮ˫ƔƏ̮ş̮ƒƏóƂ̮ŗƖóŪō̮˫óĻ̮Ŕ

Ƈ˫ŝ̮ŗœ̮Ģŝ˫Ɯŝ̮ĢƏ˫ƐƜ̗ŭķ˫Ə̮ŘƜźłƌ̮˫Ɠġ̮ŗķŚğŘĻġ̮łŽ˫Ʈ̮ŠƓ˫ě̮ŗƖƔ̗ŉ̮ŀŝ˫Ʈŗ̮Ŀ˫Ļ˫ŒłƏķƒ̮ŀŝķ'̮
ƈ˫̗ě̮ƕ̮ĢƁƤőķ̮̓Ģ˲˵˱˲̮ƍķƖƐŵ̮˫Ļ̮ĢŢƓƕĘč̮ŗœ̮̒̆ŝŗŘĻĢ̮ŘƜŅĮŁ̮ƖŪŵƮŀ̮ğ̮ŗœ̩ƕŘ̮˫Ɠġ̮ŗ˫ŊŁġ̮

Ļ̮ƒŮĻķŗ̮ŘĻƜƎ̮ŝ̮Ŀ˫ŭ˫ļŁŗķƜŝ˫Ģ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ̮̅ŘƜŅĮŁ̮ƖŪŵƮŀ̮̩ƕŘóğ̮ŗœ˫óƓġ̮ŗ˫óŊŁġ̮̮ŘóĻ

                                                      

1. Hicks 

2. Schumpeter 



̦̦ƚŝŗŘĻĢƮķŗķœ̦ŘƜŅĮŁ̦̙ƮŔŶŁ̦ŘƜźłƌ̦ŘŅķ̦ƒĻ̦ƒŉƖŁ̦˫Ļ̦ŔƂƏ̦ƒŉƕ̦ŀšķŔƔĠƏ̦ŘĻ̦œƖƔŢƌ̦ġ˫Ɠ̦Ģƈ˫ƌ̦ƒŶŝƖŁ̦Řğ Ï ˲˴ 

Ļ̮ƒŮĻķŗƜƎ̮ŝ̮Ŀ˫ŭ˫ļŁŗķƜŝ˫Ģ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ̮̮ƎƜĻ̮ŗœ̮ķŗ˲˷˸̮Ŗč̮ŀěŘšƮƒłŽŘ̮̮śŗƖóĻ̮ŗœ̮̩Ŕš
ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮̮ĢƏ˫ƌř̮̩ŗƕœ̮Ģŭ˲˴˹˸̮̮˫ Ł˲˴˺˷̮ŔƏœķœ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮'ƎóƮķ̮ňƮ˫łƏó̮č̮ŠƓƕĘ
Ļ̮ƒě̮œķœ̮ƍ˫ŢƏƜƎ̮ŝ̮Ŀ˫ŭ˫ļŁŗķƜŝ˫Ģ̮žƐƌ̮ū˫ļŁŗķ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕĢ̮ŗķœ˫óƐŶƌġ̮'œŗķœ̮œƖóŉƕ̮̮řķ

ķƮƎ̮˫̗ō̮ĺƉŉ̮˭ƕŗƮŀ̮ŝƜŝ˫Ģ̮ř̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ŴƏ˫ƌƮœ˫̮̮ŀěŘš̮ŗœĢƌš̮œƖ̮ňƮ˫łƏ̮ƎƜƐĖ̗Ɠ̮'
ƒě̮œķœ̮ƍ˫ŢƏ̮ƖŪŵƮŀ̮̩ƕŘğ̮ŗœ˫Ɠġ̮ŗ˫ŊŁġ̮Ļ̮ƒŮĻķŗƜƎ̮ŝ̮Ŀ˫ŭ˫ļŁŗķƜŝ˫Ģ̮̮ķŗ̮ŔóƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ

ƖƂŁƮŀ̮Ģƌě̮'ŔƐ̮
ƮƖĜŝķ̮̩œķř̮ŗœ˫Ɓ̮ƕ̮ŗ˫žŹŗƖč̮̓Ģ˲˵˱˱̮ƍķƖƐŵ̮˫Ļ̮œƖő̮ƒƈ˫Ƃƌ̮ŗœ̮̮̒̆˭ŔóƂƏ̮ƒóŉƕ̮ŀšķŔƔĠƏ̮ƒŮĻķŗ

˫ƌŘŝƮƒ̮ŝ̮˫Ļ̮Ɗ˫Ɣŝ̮œƖŝ̮ŀőķœŘč̮ƕ̮şœŘğ̮ŗœƜŝ˫ŀ˫̮Ɠġ̮˫ƌŘŝƮƒŗķŖğġ̮ŀěŘóš̮ŗœ˫óƓġ̮ŖčƮƒółŽŘ̮
̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮̮̅ƒĻŝŗŘĻĢ̮ƒŮĻķŗ̮ƎƜĻ̮˫ƌŘŝ̮˭ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏƮƒ̮̮şœŘóğ̮ŗœ

œŘč̮ƕķŀő̮ŝ̮˫Ļ̮Ɗ˫Ɣŝ̮œƖŝƜŀŝ˫˫Ɠġ̮˫ƌŘŝƮƒŗķŖğġ̮ƊŘóƏ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ƎƜóĻ̮ŗœ̮˫Ł˫łóŝķ̮ŗķŚóŽķ˲˲˱̮
̮ĢƏ˫óƌř̮̩ŗƕœ̮Ģóŭ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖč̮ŀěŘš˲˴˺˳̮̮˫óŁ˲˴˺˹̮ŔóƐłőķœŘč̮'

˫łƏƮň̮ŠƓƕĘč̮ƎƮķ̮œķœ̮ƍ˫ŢƏƒěĻ̮ƜƎ̮ŝ̮ƕ̮ŔóƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏƜŀóŝ˫˫óƓġ̮˫ƌŘóŝƮƒŗķŖóğġ̮̮ƒóŮĻķŗ
ƂłŞƌƜƋ̮ŗķœ˫ƐŶƌġ̮ƐĖ̗Ɠ̮'œŗķœ̮œƖŉƕƜƎ̮ĻƜƎ̮˫ƌŘŝƮƒ̮ŝ̮ƕ̮şœŘğ̮ŗœƜŀóŝ˫˫óƓġ̮˫ƌŘóŝƮƒŗķŖóğġ̮
ƒŮĻķŗ̮ƂłŞƌƜƋ̮ŗķœ˫ƐŶƌġ̮œŗķœ̮œƖŉƕ̮̇ƈƕĢ̮ĻƜƎ̮ŝ̮ƕ̮Ɗ˫Ɣŝ̮œƖŝ̮ŀőķœŘčƜŀŝ˫̮˫Ɠġ̮˫ƌŘŝƮƒŗķŖóğġ̮
ƒŮĻķŗġķƮ̮ŀŽ˫̮'ŔŢƏ̮

Ɓ˫łŝŗ̮ĢĜƉƌ̮ĢƐŞŎƌ̮ƕ̮ĢĻ˫Ɯƌ˫ě̮̓Ģ˲˴˺˺̮ƍķƖóƐŵ̮˫óĻ̮ĢŢƓƕĘč̮ŗœ̮̮̒̆˭ŔóƂƏ̮ƒóŉƕ̮ŀóšķŔƔĠƏ
ŔŶŁ̮ŀŵŘŝƮ̮̙̮ƒŉŗœ̮ƕ̮ƍīƈ˫ƌ̮ƊŘƓķĢ̮ŀěŘš̮ŗœ˫Ɠġ̮ŖčƮƒłŽŘ̮ƍķŘóƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮̅
̮ƎƜƜŶŁ̮ƒĻƔĻ̮ŔƂƏ̮ƒŉƕƜƒƐ̮ƍƖƌřī̮ƕ̮ŔŶŁ̮ŀŵŘŝƮ̮̙ķŘóĻ̮ŔóƂƏ̮ƒóŉƕġ̮óŝŗƜƍŔ̮ƔĻ̮ŔóƂƏ̮ƒóŉƕ̮ƒóĻƜƒóƐ̮̮ƕ
̮ƎƜƐĖ̗ƓŘƜŅĮŁ̮Ģƈ˫ƌ̮ƊŘƓķ̮ƒŉŗœ̮ŔŶŁ̮ŀŵŘŝ̮ŗœƮ̮̙ŔƂƏ̮ƒŉƕ̮̮ƎƜĻ̮ŗœ˲˳˱̮ƒółŽŘƮŖč̮ŀěŘš̮ŗœ̮̩Ŕóš

ř̮̩ŗƕœ̮Ģŭ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ĢƏ˫ƌ˲˴˺˱̮̮˫ Ł˲˴˺˶̮ŔƐłőķœŘč˫łƏ̮'Ʈň̮̮ŠƓƕĘóč̮ƎóƮķ̮ƍ˫óŢƏ
Ģƌœ̮ŔƓ̮ŀěŘš̮ƒě̮˫Ɠġ˫̮Ļ̮ƔĻ̮ŔƂƏ̮ƒŉƕƜƒƐ̮ƎƜƮ˫č̮Ļ̮ŀŵŘŝ̮˫ĻƜŘłŢġ̮ŀěŘš̮ƒĻ̮ŀļŞƏ̮˫Ɠ˫Ļ̮ġ̮̮ŔƂƏ̮ƒŉƕ
ƔĻƜƒƐ̮ƔĻ̮ŔƂƏ̮ƒŉƕ̮ŀ̗ŝ̮ƒĻ̮˭ƣ˫ĻƜƒƐ̮̮ŀěŘōĢƌě̮ŔƐƐƐĖ̗Ɠ̮'ƜƎ˫̮łƏƮň̮̮ƍ˫ŢƏĢƌœ̮ŔƓ̮̮ŘóŲƏ̮ŗœ̮˫óĻ̮ƒóě



˲˵̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ƈ˫ƌ̮ƊŘƓķ̮ƎłŽŘğĢ̮˭ŝŗ̮ŀŵŘŝƜƍŔ̮ƂƏ̮ƒŉƕ̮ƒĻƔĻ̮ŔƜƒƐķ̮ŘĻġ̮ŀěŘš̮˫ƓƒóƐƜƔĻ̮ŔƂƏ̮ƒŉƕ̮˫Ļ̮ġ̮˫óčƜƮ˭Ǝ̮̮řķ
ŀěŘš̮˫Ɠġ̮˫̮ ĻƔĻ̮ŔƂƏ̮ƒŉƕƜƒƐ̮ƣ˫ĻŞ̮ĻƜŗ˫Ļ̮ƜŘłŢ̮'ŀŝķ̮

ķŗ˫Ĝ̗Ɠ̮ƕ̮œŘŽ̮ƎƜłƌ̮̓ƍ˲˴˺˺̮ƍķƖƐŵ̮˫Ļ̮œƖő̮ƒƈ˫Ƃƌ̮ŗœ̮̒̆ŝŗŘĻĢ̮ŘƜŅĮŁ̮̗ŭķ˫ƏƜƏ˫óƐĢ̮ŝƜóŝ˫Ģ̮̮ŘóĻ
ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮̅ġƕ˫ěķƕ̮ƒĻ̮ŘƜŅĮóŁ̮̗ŭķ˫ƏƜƏ˫óƐĢ̮˫óƓġ̮ŝƜóŝ˫Ģ̮Ƈ˫óŝ̮řķ̮̙óť˫ō̮˫Ɠġ̮ŗķŚóğŘĻġ̮

ŗ̮Ŀ˫Ļ˫ŒłƏķƮŀŝ˫̮ŗƖƔ̗ŉġ̮̮ƒŉƕ̮ŀšķŔƔĠƏ̮ŗķř˫Ļ̮şřŗķ̮ƕ̮ŌŮŝ̮ŘĻŗœ̮ŔƂƏ̮ŀěŘóš̮˫Ɠġ̮ŖčƮƒółŽŘ̮
̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩ŔšĢƏ˫ƌř̮̩ŗƕœ̮Ģŭ̮Ə˫ƌřĢ̮˲˴˹˸̮̮˫ Ł˲˴˺˷̮ŔóƐłőķœŘč̮'̮ƎóƮķ̮ňƮ˫ółƏ

œķœ̮ƍ˫ŢƏ̮ƒŶƈ˫Ůƌ̮̗ŭķ˫Ə̮ƒóěƜƏ˫óƐĢ̮ŝƜóŝ˫Ģ̮ŗ̮Ŀ˫óĻ˫ŒłƏķ̮řķ̮̙óť˫ōƮŀóŝ˫̮ŗƖóƔ̗ŉġ̮̮ŌŮóŝ̮ŘóĻ
řŗķ̮ƕ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮˭ŀěŘš̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ŗķř˫Ļ̮şŘƜŅĮóŁ̮ŗķœ˫óƐŶƌġ̮óƐĖ̗Ɠ̮'œŗķœƜƎ̮

œķœ̮ƍ˫ŢƏ̮ňƮ˫łƏ̮˫ƔƏ̮şřŗķ̮˭ƒěĢƮ̮źłƌ̮ŗƖŪō̮˫Ļ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏƜŘ̮̗ŭķ˫ƏƜƏ˫ƐĢ̮ŝƜŝ˫Ģ̮̮ŠƓ˫ě
ƮƒłŽ˫̮'ŀŝķ̮

ķŗ˫Ĝ̗Ɠ̮ƕ̮ĢƮ˫ũŗ̮̓ƍ˲˴˺˺̮ƍķƖƐŵ̮˫Ļ̮ĢŢƓƕĘč̮ŗœ̮̒̆ŘƜŅĮŁƕ̮ƮğĘĢ˫̮Ɠġ̮óĻ̮ƒóŮĻķŗ̮ŘóĻ̮ŀěŘóšƜƎ̮
ƉĻ˫ƁƜŀ̮˫ƂƌƮƒŞ̮ĿŗƖť̮˫Ɠġ̮ƈ˫ƌĢ̮ŀěŘš̮ŔƂƏ̮̩Ɩŉƕ̮ŀšķŔƔĠƏ̮ƕ̮˫Ɠ̮̅ƒĻ̮ŝŗŘĻĢ̮ŘƜŅĮŁƕ̮ƮğĘĢ˫óƓġ̮

Ļ̮ƒŮĻķŗ̮ŘĻ̮ŀěŘšƜƎ̮ƉĻ˫ƁƜŀ̮˫ƂƌƮƒŞ̮ĿŗƖť̮˫Ɠġ̮ƈ˫ƌĢ̮̮ŔƂƏ̮̩Ɩŉƕ̮ŀšķŔƔĠƏ̮ƎƜĻ̮ŗœŀěŘóš̮˫óƓ̮ġ
̮Ģŭ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖčƏ˫ƌř̮̩ŗƕœĢ̮˲˴˺˲̮̮˫ Ł˲˴˺˶̮̮̩œ˫žłŝķ̮˫ĻŝŘğŗ̮řķƜƍƖ̮

ŮőĢ̮̮ƒƏ˫ğŔƐĕŔƐłőķœŘč̮'ƒłŽ˫Ʈ̮Ģě˫ō̮˫Ɠƒě̮ŀŝķ̮ƍī̮řķ̮žƐƌ̮ū˫ļŁŗķĢ̮ŗķœ˫ƐŶƌ̮ƕġ̮óš˫ƏĢ̮̮ŚóěŘ̗Ł̮řķ
Ĝƈ˫ƌƜŀ̮ě̮ƕƜžƜŀ̮ŘĠšŗķŚğġ̮ƈ˫ƌĢ̮Ļ̮ƒŮĻķŗ̮ŘĻƜƎ̮ƉĻ˫ƁƜŀ̮˫ƂƌƮƒŞ̮ĿŗƖť̮˫Ɠġ̮ƈ˫óƌĢ̮̮ŀóšķŔƔĠƏ̮ƕ

̮œƖŉƕ̮ŔƂƏ̮̩Ɩŉƕœŗķœ̮'ƎƜƐĖ̗Ɠ̮œƕŔŎƌƮŀ̮ƌ˫ŁƜƎ̮ƈ˫ƌĢ̮Ļ̮ƒŮĻķŗ̮ŘĻƜƎ̮ƉĻ˫ƁƜŀ̮˫ƂƌƮƒŞ̮ƖťĿŗ˫óƓġ̮
ƈ˫ƌĢ̮̮ŔƂƏ̮̩Ɩŉƕ̮ŀšķŔƔĠƏ̮ƕŘƜŅĮŁ̮ŗķœ˫ƐŶƌġ̮œŗķŔƏ'̮



̦̦ƚŝŗŘĻĢƮķŗķœ̦ŘƜŅĮŁ̦̙ƮŔŶŁ̦ŘƜźłƌ̦ŘŅķ̦ƒĻ̦ƒŉƖŁ̦˫Ļ̦ŔƂƏ̦ƒŉƕ̦ŀšķŔƔĠƏ̦ŘĻ̦œƖƔŢƌ̦ġ˫Ɠ̦Ģƈ˫ƌ̦ƒŶŝƖŁ̦Řğ Ï ˲˶ 

ŉŗ˫ő̦Ŀ˫Ŷƈ˫ŮƌĢ̦

œƖĕƕŗƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġ˼̮̓˳˱˳˳ƍķƖƐŵ̮˫Ļ̮ĢŢƓƕĘč̮ŗœ̮̮̒ŀƔŉğóƜŘġ̮ŕƮƍ˫óŶžƐ̮̮şřŗķ̮ƕ̮ŀóšķŔƔĠƏ
ƒŉƕ̮ŔƂƏ̮̮ĢŝŗŘĻ̮ƒĻŘƜŅĮŁ̮ŀƔŉğƜŘġ̮̮şřŗķ̮ŘĻ̮ƍķŗķŔƌ˫ƔŝŀšķŔƔĠƏ̮ŔóƂƏġ̮˫ŵŗ̮˫óĻóƮŀ̮̮ŗœ̮ƋóŲƏ
ŔƌƮŘƮŀ̮ŚƓ̮ŠƓ˫ě̮ƕ̮Ŕƌīŗ˫ě˫ƏƮƒƐ˫Ɠġ̮˫̗ƏƮğŔƐ̮ƒě̮œķœ̮ƍ˫ŢƏ̮ŠƓƕĘč̮ƎƮķ̮ňƮ˫łƏ̮'ŔƐłőķœŘč̮ĢƒĻƖŭ̮ŗ

˫ƔƏ̮şřŗķ̮ŬŝƖłƌĢƮ̮ŀšķŔƔĠƏ̮ŔƂƏġ̮ƖŦŁ̮řķ̮ŜčƮĺ̮̩řƖóō̮ƒƌ˫Ɛóŝ˫ŝķ˫óƓġ̮Ļ˫ŒłƏķóƜƒ̮ŘóŲƏ̮řķ̮˭
ŗ˫ƌīġ̮œ˫ŦłƁķ̮ƕġ̮ƒĻƌƜƍķŚ̮ƔŉƖóŁ̮̙óĻ˫ƁĢ̮ķŚóŽķƮŠ̮óƌĢƮŔóĻ˫'̮ŘƜŅĮóŁ̮ƏķƖóƁƜƎ̮̮şřŗķ̮ŘóĻ̮ĿķŗŘóƂƌ̮ƕ

ŀšķŔƔĠƏ̮ŔƂƏġ̮ķŘĻġ̮ŀěŘš˫ƓĢƮ̮Ŷũ̮̋˫łļŞƏ̮ĿŗŔƁ̮˫ĻƜż̮ŚƓ̮˭ƍķŗķŔƌ˫ƔŝƮƒóƐ̮˫̗ƏƮğŔóƐĢ̮̮ƕ̮ƣ˫óĻ
Ƥŭķ̮ƍŗ˫ƂŁ̮ƊŔŵŁ˫ŵĢ̮ƖƁġ'ŀŝķ̮ŘŁ̮˫łƏƮň̮̮ƍ˫óŢƏĢƌœ̮ŀóƔŉ̮ƒóě̮ŔóƓğóƜŘġ̮ŕƮƍ˫óŶžƐ̮̮ŠƓ˫óě̮˫óĻ
˫̗Ə̮ĿƤĜŢƌƮğŔƐĢ̮şřŗķ̮˭ŀšķŔƔĠƏ̮ŔƂƏġ̮ķŚŽķ̮ķŗƮŠ̮Ģƌœ̮ŔƓ'̮

ƍķŗ˫Ĝ̗Ɠ̮ƕ̮řķŘŽŘŝ˽̮̓˳˱˳˲ƒƈ˫Ƃƌ̮ŗœ̮̒ƍķƖóƐŵ̮˫óĻ̮ġķ̮̮ƒƏ˫óŞŽķóƮ˫̮ŶƁķƕóƜ˯ŀ̮˫óŢŽķġ̮óŢŒĻŘŅķĢ̮
ƂŽƖƌƜŀ̮ŔƌƮ̙ƌ˫ŵŘ̮ļŁķŘƌ̮ƒƉŞƉŝĢ̮ŗķŔóƔĠƏ̮ƕ̮ŀěŘóš̮œŘĜƉ̗ŵ̮ŗœġ̮ŔóƂƏƮĠƐ̮Ģ̮ƒóĻóŝŗŘĻĢ̮ŘƜŅĮóŁ̮
ŢƏ˫ŉƜƐĢ̮ļŁķŘƌ̮ƒƉŞƉŝĢ̮ŔƌƮ̙ƌ˫ŵŘ̮ŢƏ˫ŉ̮ĿŔš̮ƕƜƐĢ̮óļŁķŘƌ̮ƒƉŞƉŝĢ̮ŔóƌƮ̙ƌ˫ŵŘ̮œŘóĜƉ̗ŵ̮ŘóĻ̮̮ƕ

ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ŀěŘš˫Ɠġ̮ŹƜŘ̮łƈƕœĢ̮Ź̮ƕƜŘ̮łƈƕœĢ̮ŔƐłőķœŘč'̮̮œķœ̮ƍ˫ŢƏ̮ƒŶƈ˫Ůƌ̮ƎƮķ̮ňƮ˫łƏ̮ƒě
ŢƏ˫ŉƜƐĢ̮ŔƌƮŘ̮ļŁķŘƌ̮ƒƉŞƉŝ̮̙ƌ˫ŵĢ̮̮œŘĜƉ̗ŵ̮ŬŝƖłƌ̮ŌŮŝŀěŘš˫ƓĢłƈƕœ̮ġ̮ķŚŽķ̮ķŗƮŠ̮Ģƌœ̮'ŔƓ̮

ŢƏ˫ŉ̮˭̙Ļ˫Ƃƌ̮ŗœƜƐĢ̮ŔƌƮƍķŘ̮ļŁķŘƌ̮ƒƉŞƉŝĢ̮̮ƣ˫óĻ̮ƕ̮ŬóŝƖłƌ̮ŌŮóŝŀóšķŔƔĠƏ̮ŔóƂƏġ̮̮ŠƓ˫óě̮ķŗ
Ģƌœ̮'ŔƓ̮˫ƔƏŗœƮŀ̮˭̮ĢğŔƐƐě̮̙ƮŔŶŁ̮ŠƂƏŔƌƮŘƮŀ̮̮œƖŝƎƜóĻ̮ƒŮĻķŗ̮ŗœ̮óŢƏ˫ŉƜƐĢ̮óļŁķŘƌ̮ƒƉóŞƉŝĢ̮
ŔƌƮ̙ƌ˫ŵŘ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ̮ŔƂƏ̮ŚƜƏ̮ġŔƜƮĮŁ̮'ŀŝķ̮̩Ŕš̮

ƍķŗ˫óóĜ̗Ɠ̮ƕ̮ĞóóƏķƕ˾̮̓˳˱˳˲̮ƍķƖóóƐŵ̮˫óóĻ̮œƖóóő̮ƒóóŶƈ˫Ůƌ̮ŗœ̮̮̒ƊŔóóŵŶŮƁóóƜŀ̮ƉčƖĵė̮ŘóóŮőƜłóóƜĚ̮
ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ŀěŘš˫Ɠġ̮łžƏĢ̮ƖƂŁ̮ķŗƮŀ̮Ģƌě̮ŔƐƮ̮˫̮̮ŠƓ˫ěĢƌœ̮ŔƓķƖš̮˯ŔƓġ̮ĕ̮řķƜƎ̮̮ƒóĻ

                                                      

1. Chowdhury et al 

2. Sarfraz et al 

3. Wang et al 



˲˷̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ŝŗŘĻĢ̮ŗ̮ƎĠ̗Ɠ˫Ə̮ĿķŘŅķƮĚŞ̮ƉčƖĵėƜłƜĚ̮̮ŘĻŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ŠóŒĻ̮ŗœ̮ŀěŘóš˫óƓġ̮ółžƏĢ̮
ĕƜƎ̮ŔóƐłőķœŘč'̮̮ƒóě̮œķœ̮ƍ˫óŢƏ̮ƒóŶƈ˫Ůƌ̮ƎóƮķ̮řķ̮̙óť˫ō̮ňƮ˫ółƏŀěŘóš˫óƓġ̮̮ƕ̮Ż˫óŢłěķ̮ŠóŒĻ
̩ŘƔĻ̮ŗķœŘĻġ̮ƔŊŁ̮ŠŒĻ̮ƕ̮ŀžƏƜĿķŚ̮˫̗Ł̮ŀžƏƮ̮̙Ļ̮ƇƖóč̮ŔóƏŗķœƜŘłóŢġ̮ķŘóĻġ̮ŘŮő̮˫óĻ̮ƒóƉĻ˫Ƃƌġ˫óƓ̮
ƉčƖĵėƜłƜĚ̮őŕ̮ƣ˫ĻƜ̩Ř̮'ŔƐƐě̮̮ƎƜƐĖ̗Ɠ̮ŌŮŝŔóƂƏ̮ƒóŉƕ̮ŀšķŔƔĠƏ̮ŀěŘóš̮ŗœ˫óƓġ̮ƣ˫čƮ̩˫ĠóŢ̮̮ƕ

̮˫Ļ̮ŀžƏ̮şƕŘŽĚŞƮŗ̮ƉčƖĵėƜłƜĚ̮žƐƌ̮ƒŮĻķŗĢ̮'œŗķœ 

ƍķŗ˫Ĝ̗Ɠ̮ƕ̮Ǝĕ˼̓˳˱˳˱ƍķƖƐŵ̮˫Ļ̮œƖő̮ƒŶƈ˫Ůƌ̮ŗœ̮̮̗̒ě˫ōƜŀ̮łěŘšĢ̮̮ƕŀšķŔƔĠƏ̮ƒŉƕ̮̮˰ŔóƂƏ

ŔƓķƖšġ̮Ɠ̮Ŀ˫ōƤťķ̮řķƜŀĶŔ̮ƌƮ̩Ř̮ƍ˫óƔŉ̮ŘóŝķŘŝ̮ŗœ̮̮ĢóŝŗŘĻ̮ƒóĻŘƜŅĮóŁ̮̗ě˫ōóƜŀ̮łěŘóšĢ̮̮ŘóĻ

ƒŉƕ̮ŀšķŔƔĠƏ̮ŔƂƏ̮ƎƜĻ̮ŗœ̮˵˲̮ŗƖŢě̮̮ƒóě̮œķœ̮ƍ˫óŢƏ̮ŠƓƕĘóč̮ƎóƮķ̮ňƮ˫ółƏ̮'ŔƐłőķœŘč̮Ŀ˫ōƤóťķ

ƓƜŀĶŔ̮ƌƮ̩Ř̮̮ƒŉƖŁ̮̙Ļ˫Ɓ̮ŠƓ˫ě̮˫ĻŀšķŔƔĠƏ̮ŔƂƏġ̮'ŀŝķ̮̩ķŘ̗Ɠķ̮ƮƎ̮ŘƜŅĮŁķ̮ŘĻġ̮ŀěŘš˫Ɠġ̮ķŗķœġ̮

̗ě˫ōƜŀ̮łěŘšĢ̮Ŷũ̮Ŀ˫ōƤťķ̮řķ̮̙ļƁƜż̮ķŘĻ̮ƕ̮ŘŁġ̮ŀěŘš˫Ɠġ̮Ŏƌ̮˫ĻƜŬ˫Ɠġ̮œ˫ƔƏġ̮ŶũƜż̮ŘóŁ

'ŀŝķ̮ŚŊŁƮƒ̮ƉŎŁ̮ƕƜ̮̙ŚƓƮƒƐ˫Ɠġ̮ŔƂƏġ̮̮ƍ˫óŢƏĢƌœ̮Ɠ̮Ŀ˫ōƤóťķ̮řķ̮Ŝóč̮ƒóě̮ŔóƓƜŀóĶ̮ŔóƌƮ̩Ř˭̮

ŀěŘšĻ̮˫ƓƜŘłŢ̮ķŘĻ̮ŔƂƏ̮ƇƖč̮řķġ̮ķŚŽķƮŠ̮ŚƓƮƒƐ˫óƓġ̮ƂŎŁóƜƀ̮̮ƕ̮Ɗ˫Ɣóŝ̮œƖóŝ̮ŀóőķœŘč̮˭ƒŶóŝƖŁ̮ƕ

Řőř˫ĻƮŔ̮̮̩œ˫žłŝķ̮Ɗ˫ƔŝĢƌě̮̮ŔƐƐƕ̮ķŘĻġ̮ķŚŽķƮŠ̮˫ƌŘŝƮƒ̮Ʈ̮˫ŘőóƮŔ̮Ə̮̩œ˫žłóŝķĢ̗ě̮ŔóƐƐ'̮˫ƔƏ̮ŗœóƮŀ̮˭

˫łƏƮň̮̮ƍ˫ŢƏĢƌœ̮ķŚŽķ̮ƒě̮ŔƓƮŠ̮̗ě˫ōƜŀ̮łěŘšĢ̮č̮ŗœĢ̮Ɠ̮Ŀ˫ōƤťķƜŀĶŔ̮ƌƮ̩Ř̮ķŚóŽķ̮ƒĻ̮ŘŊƐƌƮŠ̮

ŔƂƏ̮şřŗķġ̮̮̒Ɗ˫Ɣŝ̮œƖŝ̮̓œƖŝĢƌó̮šķ̮˫óĻ̮ƀĻ˫óŮƌ̮˭œƖóƮƎ̮œóƮ̩˫ğŔ̮Ɠ̮Ŀ˫ōƤóťķ̮ƒóěƜŀóĶ̮ŔóƌƮ̩Ř̮

̗ě˫ōƜŀ̮łěŘšĢ̮ƖƂŁ̮ķŗƮŀ̮Ģƌě̮'ŔƐ̮

ƍķŘóóŁ˽̮̓˳˱˳˱ƕĘč̮ŗœ̮̮̒ƍķƖóóƐŵ̮˫óóĻ̮ĢóóŢƓ̮̆ƕ̮œ˫óóŞŽŀěŘóóš̮ŔóóƂƏ̮ƒóóŉƕ̮ŀóóšķŔƔĠƏ̮ŔƓķƖóóš̮˰

ĻƜƎ̮ƉƉ̗ƈķĢ̮̮̩̅ƖŎƏŘƜŅĮŁ̮ŎƌƜŬ̮Ŕŝ˫Ž̮̮ŘĻƒŉƕ̮ŀšķŔƔĠƏ̮ŔƂƏġ̮ŀěŘšóŝŗŘĻ̮ķŗ̮˫ƓĢ̮œƖó̗Ə'̮̮ňƮ˫ółƏ

̮ƒě̮œķœ̮ƍ˫ŢƏ̮ŠƓƕĘč̮ƎƮķ̮˫Ļ̮œ˫ŞŽƒŉƕ̮ŀšķŔƔĠƏ̮ŔóƂƏġ̮óŝ˫Şō̮ƕƜŀ̮ŘŉóƮƍ˫̮ŔóƂƏƮĠƐĢ̮̮ū˫óļŁŗķ

                                                      

1. Chen et al 

2. Tran 



̦̦ƚŝŗŘĻĢƮķŗķœ̦ŘƜŅĮŁ̦̙ƮŔŶŁ̦ŘƜźłƌ̦ŘŅķ̦ƒĻ̦ƒŉƖŁ̦˫Ļ̦ŔƂƏ̦ƒŉƕ̦ŀšķŔƔĠƏ̦ŘĻ̦œƖƔŢƌ̦ġ˫Ɠ̦Ģƈ˫ƌ̦ƒŶŝƖŁ̦Řğ Ï ˲˸ 

'œŗķœ̮ŀļņƌ̮˭ƎƮķŘĻ̮̩ƕƤŵ̮˫̗ō̮ŘğķƮŀ̮ƏƖƏ˫ƁĢ̮ŗķŔƌ˫ƔŝŽ˫ě̮ƍķĢ̮Ŕš˫Ļ̮˭ŗ˫óŅī̮ƖóƁ̮œ˫óŞŽġ'ŀóŝķ̮ŘóŁ̮

̮ƒě̮œķœ̮ƍ˫ŢƏ̮ňƮ˫łƏ̮ƎƜƐĖ̗Ɠ̮şřŗķ̮œ˫ŞŽƒŉƕ̮̮ŠƓ˫ě̮ķŗ̮ŔƂƏĢƌœ̮'ŔƓ̮
ƍķŗ˫óĜ̗Ɠ̮ƕ̮Ǝĕ˼̮̓˳˱˳˱ƒóƈ˫Ƃƌ̮ŗœ̮̒ƍķƖóƐŵ̮˫óĻ̮ġķ̮ŘłƐěƇ̮˫óƓġ̮óƉőķœĢŔóƌ̮˭ƮŘƮŀ̮ŗƮĚóŞ̮̮ƕ
ƒŉƕ̮ŀšķŔƔĠƏ̮ŔƂƏ̮ƎƜĻ̮ƒŮĻķŗ̮ġƇŘłƐě˫Ɠġ̮ƉőķœĢ̮̮ƕŝƜŀŝ˫˫Ɠġ̮ŗķŔƔĠƏġ̮ƒŉƕ̮ŔƂƏ̮̮ĢóŝŗŘĻ̮ķŗ

'ŔƏœƖ̗Ə̮˫łƏƮň̮̮ƍ˫ŢƏœķœ̮ŀěŘš̮ƒě˫Ɠġ̮ě̮˫ĻƜžƜŀ̮óƉőķœ̮ƇŘłƐěĢ̮ķŗķœ̮Řół̗ě̮ŘŁƣ˫óĻġ̮ŀóšķŔƔĠƏ̮
ŹƜœ˫ŵŘ̮ġŔƂƏ̮̓ġ̮œķř˫ƌ̮ŔƂƏ˫Ʈ̮ŘŞěġ̮̒ĢĠƐƮŔƂƏ̮ķ̮ƕ̮˭ŔƐłŞƓƮƎ̮ŘƜŅĮóŁ̮ƈœ̮ƒóĻóƜ̙̮ěƜžóƜŀ̮̗ě˫ōóƜŀ̮
łěŘšĢ̮ƏƜŀŞ'̮ķ̮ŘĻ̮̩ƕƤŵóƮƎ˫ƌŘóŝ̮˭ƮƒŘŁƣ˫óĻ̮şřŗķ̮ƍķŗķŖóğġ̮ķŘóĻ̮ķŗġ̮ƒóŉƕ̮ŀóšķŔƔĠƏ̮ŔóƂƏġ̮
ŀěŘš˫ƓĢƮ̮ě̮˫ĻƜžƜŀ̮ŘłƐěƉőķœ̮ƇĢ̮̮̙ĵ˫Ɓ̮ŘŁƣ˫ĻĢƌš̮'ŔƏƖ̮̮˭ųƖ̗Ŋƌ̮ŗœƮƒłŽ˫˫Ɠġ̮ƀƜƂŎŁ̮ƎƮķ̮̮ƍ˫ŢƏ
œķœ̮ƇŘłƐě̮ƒě˫Ɠġ̮ƉőķœĢ̮ŀěŘš̮ƒĻ̮Ě̗ě̮˫ƓĢƌě̮ŝ̮˫Ł̮ŔƐƜŀŝ˫˫Ɠġ̮ŔƂƏġ̮ƂŮƐƌĢ̮ķ̮ƒĻ̮ƒě̮ķŗƮœ˫óŊ̮
̮şřŗķ̮ŘŊƐƌĢƌš̮'ŔƐƓœ̮̙Ĝš̮˭œƖ̮

ƒƜũŘŽ̦̦˫Ɠ̦

̮˰Ƈƕķ̮ƒƜũŘŽĻƜƎ̮ķŗķœĢƮ̮˫Ɠġ̮ŗķœ˫ƐŶƌ̮ƒŮĻķŗ̮ŔƂƏ̮ƒŉƕ̮ŀšķœ̮ƒĠƏ̮ƕ̮œƖƔŢƌġ̮œƖŉƕ̮œŗķœ'̮
ĢƮķŗķœ̮ƎƜĻ̮ƒŮĻķŗ̮˰Ɗƕœ̮ƒƜũŘŽ̮œƖƔŢƌ̮ġ˫Ɠƕ̮̮̮ŔƂƏ̮ƒŉƕ̮ŀšķœ̮ƒĠƏ̮ŀŎŁŘƜŅĮŁ̮'œŗķœ̮ŗķŘƁ̮Ģƈ˫ƌ̮ƒŶŝƖŁ 

̦ƒŶƌ˫ŉ̦ġŗ˫ƌīƏƖ̗Ə̦ƕƒ̦

ŀěŘš̮ƀƜƂŎŁ̮ƎƮķ̮ŗœŀěŘóš̮ƎƜóĻ̮řķ̮ĚƜŁ˫̗łóŞƜŝ̮ŻŖō̮şƕŗ̮ƒĻ̮ƒƏƖ̗Ə̮ƖŪŵ̮ġ˫Ɠ̮ƖóŪŵ̮ġ˫óƓ
ġŗ˫ƌī̮ƒŶƌ˫ŉ ŀƮœƕŔŎƌ̮ƎłŽŘğ̮ŘŲƏ̮ŗœ̮˫ĻĢƌ̮Ĺ˫ŒłƏķ̮ŘƮř̮ġ˫ƓŔƏœŘğ˰̮̮

˲̮'ŘšŀěƇ˫ŝ̮řķ̮˫Ɠ̮˲˴˺˶̮̮˫ Ł˲˵ ˱˱̮̮'ŔƐš˫Ļ̮̩ŔŢƏ̮śŗƖĻķŘŽ̮œŗķƕ̮˫Ʈ̮ŻŖō̮śŗƖĻ̮řķ 
˳̮'ƒĻ ̙Ɯƈœ Ŀƕ˫žŁ ŗœ ŀƜƓ˫ƌ œŘóĜƉ̗ŵ Řóšŀěġ˫óƓ ġŔóƜƈƖŁ řķ ŀěŘóš̮˭ƎƮŘƮ˫óŝġ˫óƓ ˭ƒó̗ƜĻ 

ƒƮ˫ƌŘŝ̮˭ġŗķŖğ ˭ĞƐƮŔƉƓ ĚƏ˫Ļ˫Ɠ ˭ƒŮŝķƕŘğġ̮ġ˫ƓĢƈ˫óƌ ƕ'.. řķ ƒóƐƌķœ ƀóƜƂŎŁ ƒłóšķŖğ̮ŗ˫óƐě 
Ģƌš̮ŔƏƖ ̇ķŘƮř ġŔƐĻřŘƌ ĢŦŒŢƌ ƎƜĻ ŀƜƈ˫ŶŽġ˫Ɠ ĢŁ˫ƜƉ̗ŵ ƕ Ģƈ˫ƌ ƍī˫Ɠ œƖŉƕ œŗķŔƏ.̮

                                                      

1. Chen et al 



˲˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

˴̮'ƍ˫Ʈ˫č Ƈ˫ŝ Ģƈ˫ƌ̮ŀěŘš˫Ɠ ƍ˫Ʈ˫č ŔƐžŝķ ̩˫ ƌ Ŕš˫Ļ ƕ Ƈ˫óŝ Ģƈ˫óƌ œƖóő ķŗ óŭ̩ŗƕœ̮Ģġ˫óƓ œŗƖóƌ 
ŘƜƜźŁŘŲƏ ŔƐš˫Ļ̮̩œķŔƏ' ƎƮķ ŀƮœƕŔŎƌ ƒĻ ŀƉŵ ĢłőķƖƐĜƮ ƕ ƎƜƐĖ̗Ɠ ĢņƐő ƍœŘě ŘŅķ ƊŗƖŁ ƕ ŘƮ˫ŝ 
ġ˫ƓœķŔƮƕŗ ŘŅİƌ ƒƉť˫Ž̮ŗœ ĢƏ˫ƌř ƎƜĻ ƍ˫Ʈ˫č Ƈ˫ŝ Ģƈ˫ƌ ŀěŘš˫Ɠ ŗœ ŘŲƏ ƒłŽŘğ ̩Ŕš ̮'ŀŝķ 

˵̮'ŀěŘš̮ĢŁƤƌ˫Ŷƌ̮żƁƖŁ̮Ģč˫Ɯč̮Ƈ˫ŝ̮ƕœ̮ŗœ̮˫Ɠ˷̮ŔƐš˫Ļ̮ƒłšķŔƏ̮ƒƓ˫ƌ̮̇ķŘƮř ŗœ ĿŗƖť œƖŉƕ ƒžƁƕ 
ŸƉļƌ̮˭ĢŁƤƌ˫Ŷƌ şƕŘŽ ƒě ĢĜƮ řķ ƊƤƁķ ƒĻ ŗ˫ě ƒłŽŘğ ̩Ŕš ŗœ ̩řķŔƏķġŘƜğ ̮˫ƓŘƜźłƌĢƌŔóš˫Ļ ˭Ģóƌ

ŔƏķƖŁ ŔƐě̮ŘƜƜźŁ ƕ ŘĻ ġƕŗ ňƮ˫łƏ ŠƓƕĘč ŗķŖğŘŅķ ˫ Ļ̮'Ŕš 
˶̮'ŀěŘš̮ƀƜƂŎŁ̮ř˫ƜƏ̮œŗƖƌ̮Ŀ˫ŵƤŭķ̮'Ŕš˫ļƏ̮ŤƁ˫Ə̮ƕ̮̩œƖĻ̮śŘłŝœ̮ŗœ̮ĢƏ˫ƌř̮̩ř˫Ļ̮ŗœ̮˫Ɠ 

ňƮ˫łƏ̮ƒĻ̮ƒŉƖŁ̮˫Ļ˭̮̮ġŗ˫óƌī̮ƒóƏƖ̗Ə̮̙óě̮œķŔŶŁ̮˭ġŗ˫ƌī̮ƒƏƖ̗Ə̮Ĺ˫ŒłƏķ̮ġķŘĻ˲˺˸̮̮̩ŗƕœ̮ŗœ̮ŀěŘóš
̮ĢƏ˫ƌř˶̮˫ŝ̮ƎƜĻ̮ƒƈ˫ŝƇ˫̮Ɠ̮ġ˲˴˺˶̮̮Ģƈķ˲˵˱˱̮ĢƌŔš˫Ļ'̮

ƂŎŁ̦ƇŔƌƜƀ̦˰
̦

 

cash ˰̒ŔƂƏ̦ƒŉƕ̦ŀšķŔƔĠƏ̦̓
šķŔƔĠƏ̮řķ̮ŠƓƕĘóč̮ƎóƮķ̮ŗœ̮ƒóě̮̩ŗƕœ̮ƍ˫óƮ˫č̮ŗœ̮ŀěŘóš̮ŔƂƏ̮ƒŉƕ̮ŗķŔƂƌ̮˫Ļ̮ŀŝķ̮ŘĻķŘĻ̮ŔƂƏ̮ƒŉƕ̮ŀ

̮ƍ˫Ʈ˫č̮ŔƂƏ̮ƒŉƕ̮ŀļŞƏĢƮķŗķœ̮̙ě̮ƒĻ̮̩ŗƕœ'ŀŝķ̮̩Ŕš̮̩œ˫žłŝķ̮˫Ɠ̮
Asset Tangibility̦ĢƮķŗķœ̦̓˰̒œƖƔŢƌ̦ġ˫Ɠ̦

ķ̮ŗœƮƎ̮řķ̮ŠƓƕĘč̮ŀļŞƏ̮ŘłŽœ̮şřŗķġ̮ķŗķœ̮Ťƈ˫őĢƮ̮˫óƓġ̮̮ŀóĻ˫ŅĢóƮķŗķœ̮̙óě̮ƒóĻ̮˫óƓ̮ƍķƖóƐŵ̮ƒóĻ
ŗķœ̮Ťő˫šķĢƮ˫Ɠġ̮̮̩œ˫žłŝķ̮œƖƔŢƌĢƌš̮ěŘš̮ƒƌ˫ƏřķŘŁ̮řķ̮ƒě̮œƖŀ˫̮Ɠ̮'ŀŝķ̮ŇķŘŒłŝķ̮̙Ļ˫Ɓ 

)̒Ģƈ˫ƌ̦ƒŶŝƖŁ̦



̦̦ƚŝŗŘĻĢƮķŗķœ̦ŘƜŅĮŁ̦̙ƮŔŶŁ̦ŘƜźłƌ̦ŘŅķ̦ƒĻ̦ƒŉƖŁ̦˫Ļ̦ŔƂƏ̦ƒŉƕ̦ŀšķŔƔĠƏ̦ŘĻ̦œƖƔŢƌ̦ġ˫Ɠ̦Ģƈ˫ƌ̦ƒŶŝƖŁ̦Řğ Ï ˲˺ 

¢{Æý Ĉòþĉºêý Ăz ºĊõĀ£ Ìõw·wý Ĉö·v¹I   Ì·wLÉ ĂLöú« ¿v     ĈLù ĂLí ¢LÅv ć¹wLÎ¤év ćwLă   ºLývĀ£

 ¢´£ v½ ćºĊõĀ£ ćwăº³vÿ ¹¾îöúÝ¾Ċ§m£  )ºă¹ ½v¾éŀļŞƏ̮Ťő˫š̮řķ̮ŠƓƕĘč̮ƎƮķ̮ŗœ ĢĠƐƮŔƂƏ 
ƒĻ ŁŔƜƈƖ Ťƈ˫ő˫Ə ̮̩œ˫žłŝķ̮Ģƈ˫ƌ̮ƒŶŝƖŁ̮Ťő˫š̮ƍķƖƐŵ̮ƒĻ̮ĢƉőķœĢƌš̮'œƖ ŗ˫ƜŞĻ̮ġřķ ƍ˫ƂƂŎƌ ƎƮķ 

Ťő˫š ķŗ ƒĻ ƍķƖƐŵ Ťő˫š ƀƜ̗ŶŁ Ģƈ˫ƌ ŗœ ƒłŽŘğ̮ŘŲƏŔ̮Əķ' ƎƮķŘĻ˫ƐĻ ˭ƎƮķ ŘƜźłƌ ŗœ œŗƕīŘóĻ ƇŔóƌ 
Ģƌ̮ŔƏķƖŁ ƒĻ ƍķƖƐŵ ĢĜƮ řķ ˫Ɠ̮Ťő˫š̮ġƋóƔƌ ƒŶóŝƖŁ ŗœ̮Ģƈ˫óƌ ŘóŲƏ ƒółŽŘğ Ɩóš̮̓œ̮ƕ̮̩œķř̮ĺóŉŗ

̮˭ƍķŗ˫Ĝ̗Ɠ˲˴˺˷̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮Ģƈ̮̇˳˱˲˹.̮̒
 financial development = Liquidity / GDP 

Lev̮Ģƈ˫ƌ̮ƊŘƓķ˰̮ƈ˫ƌ̮ƊŘƓķĢ̮ķ̮ŗœƮƎ̮ŞƂŁ̮řķ̮ƒŶƈ˫ŮƌƜƋ̮ŘłŽœ̮şřŗķġ̮̮̙óě̮ƒóĻ̮Ɗ˫Ɣŝ̮ƍ˫ļō˫ť̮ſƖƂō
ƓŔĻĢ˫̮Ɠġ̮ƮĚ̮̩řķŔƏķ̮ŀěŘšğ̮ƜŘġ̮Ģƌš̮Ɩ̮̓œ˫ĻƮķŗƖ̗̮ŗƖƌ̮ƕƮěƖĢ̮˭˳˱˲˵'̮̒

ĢžƜťƖŁ̦ŗ˫ƌī̦

̮ƇƕŔŉ̮ŗœ̮̓̒˲łƌ̮ƒĻ̮ūƖĻŘƌ̮ĢžƜťƖŁ̮ŗ˫ƌīƇƕŔŉ̮ƎƮķ̮'ŀŝķ̮̩Ŕš̮ƒĵķŗķ̮ƀƜƂŎŁ̮ġ˫ƓŘƜź˭̮̮ġķŘóĻ̮ĢžƜóťƖŁ̮ŗ˫ƌī
̮ġ˫ƓŘƜźłƌ̮ƒƜƉěŠƓƕĘč̮ƎƮķĢ̮ƌ̮̮ġŚóěŘƌ̮Řłƌķŗ˫óč̮œŗƖóƌ̮ŗœ̮ĢŁ˫óŵƤŭķ̮ŘĠƏ˫ƜĻ̮̩Ŕš̮ƒĵķŗķ̮ĢžƜťƖŁ̮ŗ˫ƌī̮'Ŕš˫Ļ

̮'ŀŝķ̮ƀƜƂŎŁ̮ġ˫ƓŘƜźłƌ̮̒Ƌ̗ƜƐƜƌ̮ƕ̮Ƌ̗ƮŚě˫ƌ̮˭ŗ˫ƜŶƌ̮ŻķŘŎƏķ̮̓ĢğŔƐěķŘč̮ġ˫ƓŘłƌķŗ˫č̮ƕ̮̒ƎƜĠƏ˫Ɯƌ̮̓
ƇƕŔŉ̦˰˲̦ĢžƜťƖŁ̦ŗ˫ƌī̦

łƌŘƜź̦ŔƂƏ̦ƒŉƕ̦ŀšķŔƔĠƏ̦ĢƮķŗķœ̦œƖƔŢƌ̦ġ˫Ɠ̦Ģƈ˫ƌ̦ƒŶŝƖŁ̦Ģƈ˫ƌ̦ƊŘƓķ 
ƎƜĠƏ˫Ɯƌ̦˱'˱˷ ˱'˳˸ ˱'˲˱ ˱'˹˸ 
ƒƏ˫Ɯƌ̦˱'˱˳ ˱'˳˳ ˱'˱˱˲ ˱'˷˵ 
ƒƐƜŢƜĻ̦˸'˹˴ ˱'˹˹ ˱'˷˺ ˲˱'˵˲ 
ƒƐƜ̗ě̦˱'˱˱ ˱'˱˱˵ ˱'˱˱˲ ˱'˹˺& 

œŗķŔƏ˫łŝķ̦ŻķŘŎƏķ̦˱'˴˱ ˱'˲˺ ˱'˳˵ ˱'˺˸ 
ĢğŔƜŢě̦˳˱'˲˷ ˱'˹˴ ˳'˱˵ ˳'˺˴ 
ĢĠƈƖĕ̦˵˹˸'˺˸ '˴˱˴ ˶'˲˸ ˳˱'˱˶ 
̦ęŗ˫ŉ̦̩ŗ˫ƌī&̦ķŘĻ̦˺˱˵˹˶˺˺ ˲˱˷'˵˹ ˹˲˷'˲˸ ˲˳˵˳˲'˺˲ 

ġŗķœ˫ƐŶƌ̦ŌŮș̙̂ƁķŔō̦˱'˱˱ ˱'˱˱ ˱'˱˱ ˱'˱˱ 



˳˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ƒƜũŘŽ̦ƍƖƌřī̦˫Ɠ̦

Ģƌ̮ŘƮř̮ƇƕŔŉ̮ŋŘš̮ƒĻ̮ŚƜƏ̮ŠƓƕĘč̮̩œ˫žłŝķ̮œŗƖƌ̮ƇŔƌ̮œŗƕīŘĻ̮ňƮ˫łƏ̮˰Ŕš˫Ļ̮

̦ƇƕŔŉ˳ŠƓƕĘč̦Ŀ˫ƜũŘŽ̦ƍƖƌřī̦'̦

̙źłŞƌ̮ŘƜźłƌ̮ĺƮŘũ̮̮̩ŗ˫ƌīt ġŗķœ˫ƐŶƌ̮ŌŮŝ̮̮ƒŊƜłƏƍƖƌřī̮

ĢƮķŗķœ̮œƖƔŢƌ̮ġ˫Ɠ ˱'˱˷& ˸'˺˹& ˱'˱˱ Řžť̮ŧŘŽ̮œŗ̮

Ģƈ˫ƌ̮ƒŶŝƖŁ̮˱'˱˱˴& ˱'˺˺& ˱'˴˳ Řžť̮ŧŘŽ̮şŘƮŖč 

ĢƮķŗķœ̮$̮Ģƈ˫ƌ̮ƒŶŝƖŁ̮œƖƔŢƌ̮ġ˫Ɠ̮˱'˱˲& ˴'˱˳& ˱'˱˱ Řžť̮ŧŘŽ̮œŗ 

Ģƈ˫ƌ̮ƊŘƓķ̮˱'˱˲̮˲˱'˵˸̮˱'˱˱̮Řžť̮ŧŘŽ̮œŗ 

̮̩ŗ˫ƌīf̮̮4̮̒ġŗķœ˫ƐŶƌ̮ŌŮŝ̓˸'˱˷̮̓˱'˱˱̮̮̒4̮ƎƜƜŶŁ̮ĺƮŘũ˱'˶˶̮

ƎƜĻŗƕœ·̮̮̮4̮ƍƖŞŁķƕ˲'˺˸̮̮4̮̩Ŕš̮̙ƮŔŶŁ̮ƎƜƜŶŁ̮ĺƮŘũ˱'˵˸̮

ƒƜũŘŽ̮ĢŝŗŘĻ̮ňƮ˫łƏ̮˰œƖĻ̮ŔƓķƖő̮ŘƮř̮ŋŘš̮ƒĻ̮ŚƜƏ̮ŠƓƕĘč̮ġ˫Ɠ̮

Ƈƕķ̦ƒƜũŘŽ̦

̮ŗķœ˫ƐŶƌ̮ƒŮĻķŗ̮ƊŔŵ̮Ƈƕķ̮ƒƜũŘŽ̮ŗœ̮˰Řžť̮ŧŘŽĻƜƎ̮ĢƮķŗķœ̮ŔóƂƏ̮ƒóŉƕ̮ŀóšķŔƔĠƏ̮ƕ̮œƖƔóŢƌ̮ġ˫óƓ̮
̮'œƖĻ̮ŔƓķƖő̮

Ʈķŗķœ̮ƎƜĻ̮ŗķœ˫ƐŶƌ̮ū˫ļŁŗķ̮œƖŉƕ̮˰ĚƮ̮ŧŘŽĢ˫̮ƓŔƔĠƏ̮ƕ̮œƖƔŢƌ̮ġŔƂƏ̮ƒŉƕ̮ŀšķ̮Ģƌ̮'Ŕš˫Ļ̮
̮ƍ˫ŢƏ̮ŠƓƕĘč̮Ƈƕķ̮ƒƜũŘŽ̮ĢŝŗŘĻĢƌœ̮ĢƮķŗķœ̮ŘóƜźłƌ̮ĺƮŘũ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ƒě̮ŔƓ̮̮˭œƖƔóŢƌ̮ġ˫óƓ

ĢƮķŗķœ̮ƎƜĻ̮ƒŮĻķŗ̮œƖƔŢƌ̮ġ˫Ɠ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ̮̮ŗķŔƂƌ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ƕ̮̩œƖĻ̮ĢžƐƌt̮̮ŘƜźłƌ̮ĺƮŘũ
ĢƮķŗķœ̮̮̓œƖƔŢƌ̮ġ˫Ɠ˸'˺˹&ƍī̮ġŗķœ˫ƐŶƌ̮ŌŮŝ̮ƕ̮̮̮̒řķ̮ƒě˱'˱˶̮̮Řł̗ěů˫Ŏƈ̮řķ̮˭ŀŝķ̮̮ŚóƜƏ̮ġŗ˫ƌī

Ģƌ̮ƇƖļƁ̮̙Ļ˫Ɓ̮ƕ̮ŗķœ˫ƐŶƌ̮ƒŮĻķŗ̮ƎƮķ̮̮ŘĻ̮ĢƐļƌ̮ŠƓƕĘč̮ƎƮķ̮Ƈƕķ̮ƒƜũŘŽ̮ŗœ̮Řžť̮ŧŘŽ̮ƒŊƜłƏ̮ŗœ̮'Ŕš˫Ļ
ĢƮķŗķœ̮ƎƜĻ̮ŗķœ˫ƐŶƌ̮ū˫ļŁŗķ̮ƊŔŵ̮œƖƔŢƌ̮ġ˫Ɠ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ̮ƒĻ̮'Ŕš̮ŔƓķƖő̮œŗ̮˭ŘĠƮœ̮ĢŁŗ˫ļŵ



̦̦ƚŝŗŘĻĢƮķŗķœ̦ŘƜŅĮŁ̦̙ƮŔŶŁ̦ŘƜźłƌ̦ŘŅķ̦ƒĻ̦ƒŉƖŁ̦˫Ļ̦ŔƂƏ̦ƒŉƕ̦ŀšķŔƔĠƏ̦ŘĻ̦œƖƔŢƌ̦ġ˫Ɠ̦Ģƈ˫ƌ̦ƒŶŝƖŁ̦Řğ Ï ˳˲ 

ĢƮķŗķœ̮ƍķŚƜƌ̮ƒĕŘƓ̮ŀěŘš̮œƖƔŢƌ̮ġ˫Ɠ̮̮˭Ŕš˫Ļ̮ŘłŢƜĻ̮˫ƓŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏƍ̮ī̮ě̮˫óƓ̮ŔóƓķƖő̮Řół̗
̮'œƖóóĻ̮Ŀ˫óóŶƈ˫Ůƌ̮˫óóĻ̮ƖóóŞ̗Ɠ̮ŠƓƕĘóóč̮ƎóóƮķ̮ňƮ˫óółƏóóƈƍķŗ˫óóĜ̗Ɠ̮ƕ̮Ģ˼̮̓˳˱˲˺̮ƕ̮̒ƈƜóóŁŘļĢ̮̮ƕ
ŜŉŘłŝķ̓˳˱˲˷̮̒ĢƮķŗķœ̮ƎƜĻ̮ƒŮĻķŗ̮̮ƍ˫óŢƏ̮śƖóĜŶƌ̮ķŗ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ŌŮŝ̮ƕ̮œƖƔŢƌ̮ġ˫Ɠ
Ģƌœ̮ŀěŘóš̮œķœ̮ƍ˫óŢƏ̮ňƮ˫łƏ̮˭ŘĠƮœ̮ĢŁŗ˫ļŵ̮ƒĻ̮'ŔƓ̮ĢƮķŗķœ̮ġķŗķœ̮ƒóě̮ĢƮ˫Ɠ̮̮ġŘłóŢƜĻ̮œƖƔóŢƌ̮ġ˫óƓ

̮ŀšķŔƔĠƏ̮ŌŮŝ̮˭ŔƐłŞƓ'ŔƏŗķœ̮ŚƜƏ̮ġŘł̗ě̮ŔƂƏ̮ƒŉƕ̮

Ɗƕœ̦ƒƜũŘŽ̦

̙ƮŔŶŁ̮ŠƂƏ̮ġŗķœ˫ƐŶƌ̮ƊŔŵ̮Ɗƕœ̮ƒƜũŘŽ̮˰Řžť̮ŧŘŽ̮̮ġŘğĢƈ˫ƌ̮ƒŶŝƖŁ̮̮ƒóŮĻķŗ̮œƖóŉƕ̮ƎƜĻ̮ƒŮĻķŗ̮ŗœ
̮ŗķœ˫ƐŶƌĻƜƎ̮ķŗķœĢƮ̮˫Ɠġ̮̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ̮œƖƔŢƌ̮'œƖĻ̮ŔƓķƖő̮

̙ƮŔŶŁ̮ŠƂƏ̮ġŗķœ˫ƐŶƌ̮ŚƜƏ̮ƍī̮ĚƮ̮ŧŘŽ̮̮ġŘğĢƈ˫ƌ̮ƒŶŝƖŁ̮̮ŗķœ˫óƐŶƌ̮ƒóŮĻķŗ̮œƖŉƕ̮ƎƜĻ̮ƒŮĻķŗ̮ŗœ
ĻƜƎ̮ķŗķœĢƮ̮˫Ɠġ̮̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ̮œƖƔŢƌĢƌ̮'Ŕš˫Ļ̮

̮ƍ˫óóŢƏ̮ŚóóƜƏ̮Ɗƕœ̮ƒƜóóũŘŽ̮ĢóóŝŗŘĻĢƌœ̮̮̩ŗ˫óóƌī̮ƒóóĻ̮ƒóóŉƖŁ̮˫óóĻ̮ƒóóě̮ŔóóƓt̮̮̓ĢƉƌ˫óóŶŁ̮ŘóóƜźłƌ̮ƒŶóóŝƖŁ
Ģƈ˫ƌ%ĢƮķŗķœ̮̮řķ̮Řł̗ě̮ƒě̮̒œƖƔŢƌ̮ġ˫Ɠ˱'˱˶̮̙ƮŔŶŁ̮ŠƂƏ̮˭ƎƮķŘĻ˫ƐĻ̮˭ŀŝķ̮̮ġŘğĢƈ˫óƌ̮ƒŶóŝƖŁ̮̮ŗœ

ĢƮķŗķœ̮ƎƜĻ̮ƒŮĻķŗ̮Ə̮œŗ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ̮œƖƔŢƌ̮ġ˫ƓĢ̗š̮ƐĖ̗Ɠ̮'œƖ̮ĺƮŘóũ̮ƒóĻ̮ƒóŉƖŁ̮˫óĻ̮ƎƜ
Ɖƌ˫ŶŁ̮ŘƜźłƌ̮̓ĢĢƈ˫ƌ̮ƒŶŝƖŁ%̮̮ĢƮķŗķœ̮Ģƌ̮ĢžƐƌ̮ƒě̮̒œƖƔŢƌ̮ġ˫Ɠ̮̮ƒóŊƜłƏ̮ŗœ̮˭Ŕóš˫ĻĢƈ˫óƌ̮ƒŶóŝƖŁ˭̮

̮ƎƜĻ̮ĢžƐƌ̮ƒŮĻķŗķŗķœĢƮ̮˫Ɠġ̮̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ̮œƖƔŢƌ̮ŠƓ˫ě̮ķŗĢƌœ̮̮˭ŘóĠƮœ̮ĢŁŗ˫óļŵ̮ƒóĻ̮'ŔóƓ
Ģƈ˫ƌ̮ƒŶŝƖŁ̮̮ńŵ˫ĻĢƌš̮̮ƒě̮œƖŘƜŅĮŁ̮ĢƮķŗķœ̮ĢžƐƌ̮ŀšķŔƔĠƏ̮ŘĻ̮œƖƔŢƌ̮ġ˫Ɠ̮̮'ŔĻ˫Ʈ̮ŠƓ˫ě̮ŔƂƏ̮ƒŉƕ

ƌ̮œŗƕīŘĻ̮řķ̮̙ť˫ō̮ňƮ˫łƏ̮ƎƮķ̮ŘĻ̮̩ƕƤŵ̮ƍ˫ŢƏ̮ƇŔĢƌœ̮̮ŀóšķŔƔĠƏ̮ƕ̮Ģƈ˫óƌ̮ƊŘóƓķ̮ƎƜóĻ̮ƒŮĻķŗ̮ƒě̮ŔƓ
ŔƂƏ̮ƒŉƕ̮̮ŗķŔƂƌ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ƕ̮̩œƖĻ̮ŀļņƌt̮ƈ˫ƌ̮ƊŘƓķ̮ŘƜźłƌ̮̓Ģ˲˱'˵˸̮řķ̮ƒóě̮ƍī̮ġŗķœ˫óƐŶƌ̮ŌŮŝ̮ƕ̮̒
˱'˱˶̮̮Řł̗ěĢƌ̮ŗķœ˫ƐŶƌ̮ƒŮĻķŗ̮ƎƮķ̮ŚƜƏ̮ġŗ˫ƌī̮ů˫Ŏƈ̮řķ̮˭ŀŝķ̮˫ļŵ̮ƒĻ̮'Ŕš˫Ļ̮Ģƈ˫óƌ̮ƊŘóƓķ̮˭ŘĠƮœ̮ĢŁŗ

ŀěŘš̮ŘłŢƜĻ̮ƇƕŔŉ̮˫Ļ̮ƀĻ˫Ůƌ̮'Ŕš̮ŔƓķƖő̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ŠƮķŚŽķ̮ńŵ˫Ļ̮˫Ɠ̓̒˳̮˫łƏƮň̮̮ūƖĻŘƌ

                                                      

1. Lei et al 



˳˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̮ƇŔƌ̮œŗƕīŘĻ̮ƒĻŠƓƕĘč̮ŝŗŘĻ̮ŀƔŉĢ̮ũŘŽƜƒ̮ŠƓƕĘč̮ġ˫Ɠ̮̮ƍ˫ŢƏĢƌœ̮ŔƓ̮̮̩ŗ˫óƌī̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮˭ƒěf̮̮ƕ
ƐĖ̗ƓƜƎ̮ŗķœ˫ƐŶƌ̮ŌŮŝ̮̙ƁķŔō̮ŗķŔƂƌġ̮ƍī̮̮řķ̮Řł̗ě̮ƒě˱'˱˶̮ŀŝķ˭̮̙ě̮̮ƇŔƌġœŗƕīŘĻĻ̮̮ů˫óŎƈ̮ƒ
̮ġŗ˫óóƌī̮ŌŮóóŝ̮ŗœ̮ƕ̮ĹƖóóƉŮƌŗķœ˫óóƐŶƌġ̮óóĻŗƕœ̮ŗķŔóóƂƌ̮'œŗķœ̮ŗķŘóóƁƜƎ̮Ə̮ƍƖóóŞŁķƕóóƜŚ̮ĻóóƜŘĠƏ˫̮̮ƊŔóóŵ

ĠłŞļ̗ƓœƖőĢ̮ƌ̮ƇŔƌ̮ŗœĢ̮Ŕš˫ĻŘóũ̮ŗķŔƂƌ̮'Ʈĺ̮ŶŁƜóƜƎ̮'˱˶ ˶̮̮ŚóƜƏƍ˫óŢƏ̮̮̩ŔƐƓœ̮ŌƜóũƖŁ̮ƍķŚóƜƌ
ŔƐƓœƎƜƜŶŁ̮ŗœ̮ƇŔƌ̮Ģğź̮ŁƜƜĿķŘ̮źłƌƜŘ̮˫Ʈ̮ƒłŞĻķƕ̮̮ŔóƂƏ̮ƒóŉƕ̮ŀóšķŔƔĠƏ̮ŌŮŝ'ŀóŝķƒ̮óĻ̮ĢŁŗ˫óļŵ

łŞƌ̮ġ˫ƓŘƜźłƌ̮˭ŘĠƮœƒłŞƏķƖŁ̮̙Ƃ̮ŔƏķ˶˶̮łŞĻķƕ̮ŘƜźłƌ̮ĿķŘƜƜźŁ̮řķ̮Ŕťŗœ̮̓ƒ̮ƒóŉƕ̮ŀóšķŔƔĠƏ̮ŌŮŝ
̮'ŔƐƓœ̮ŌƜũƖŁ̮ķŗ̮̒ŔƂƏ̮̓ƍķŗ˫óĜ̗Ɠ̮ƕ̮Ģóƈ̮Ŀ˫óŶƈ˫Ůƌ̮˫óĻ̮ƀĻ˫Ůƌ̮Ɗƕœ̮ƒƜũŘŽ̮ĢŝŗŘĻ̮ňƮ˫łƏ˳˱˲˹̮ƕ̮̒

ƎƮƖƈ˼̮̓˲˺˺˸̮̙̒ƮŔŶŁ̮ŠƂƏ̮̩ŔƐƓœ̮ƍ˫ŢƏ̮̮ŗķœ˫óƐŶƌ̮ġŘğĢƈ˫óƌ̮ƒŶóŝƖŁ̮ĢƮķŗķœ̮ƎƜóĻ̮ƒóŮĻķŗ̮ŗœ̮̮ġ˫óƓ
Řš̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ŌŮŝ̮ƕ̮œƖƔŢƌŀě̮Ģƌ̮˫Ɠ̮'Ŕš˫Ļ̮

                                                      

1. Levine 



̦

̦

̦

ƒŊƜłƏġŘƜğ̦

ƒĻķŗķœ̮˭Żŗ˫Ŷłƌ̮ŗƖŭĢƮ̮˫Ɠġ̮œƖƔŢƌ̮˭Ł˫óŵƤŭķ̮ƍŗ˫óƂŁ̮ƊŔŵ̮ƒĻ̮ƒŉƖŁ̮˫ĻĢ̮ƍīşřŗķ̮ŗœ̮˫óƓŗķŖóğġ̮̮ƕ

ř˫Ļ̮ŏŘƏƮĻ˫Ģ̮ƒĻ̮˭ƣ˫ĻƉťķ̮ƍķƖƐŵĢŘŁƮƎ̮ŅƕƜƒƂ̮Ł̮ŗœĮƌƜƎ̮ƈ˫ƌĢ̮ŉŗ˫őĢ̮̙̗ŵ̮Ģƌě̮'ŔóƐƐ̮ŀěŘóš̮ĢƮ˫Ɠ̮

ƒě̮ķŗķœĢƮ˫ƓœƖƔŢƌ̮ġ̮˫čƜƮƐ˭ŔƏŗķœ̮Ģ̮̮˫̋ƌƖ̗ŵŁ̮̮˫ĻĮƌƜƎ̮ƈ˫óƌĢ̮ŉŗ˫óőĢ̮ŚƓŘčƮƒóƐ̮̮ƒóŉķƖƌĢƌó̮š̮ƕ̮ŔƏƖ

ƎƮķŘĻ˫ƐĻ˭̮ƒĻ̮Ŝč˫ƓřķŔóƏķġ̮łōķóƜŭ˫Ģ̮̮ŗƖóļŊƌĢƌó̮šƏƖ̮̓ŔƈƜóŁŘļĢ̮ŜŉŘłóŝķ̮ƕ˼̮˭˳˱˲˷'̮̮̒ŠƓ˫óě

ĢƮķŗķœ̮œƖƔŢƌ̮ġ˫Ɠ̮ŀěŘš̮ƒƌ˫ƏřķŘŁ̮ŗœƒƓœ̮ŗœ̮˫Ɠ̮˫Ɠġ̮őķƜŘ̮ŽŘűƜŀ̮ƓŔóĻĢ̮ŀěŘóš̮œƕŔóŎƌ̮ķŗ̮˫óƓ

ƕ̮̩œŘěƍ̮īƒĻ̮ķŗ̮˫Ɠ̮ŔƂƏ̮ŗ˫Ĝłōķġ̮ŗƖļŊƌŀŝķ̮̩œŘě'̮

̮˭ŘĠƮœ̮ĢƮƖŝ̮řķŝƜŀŝ˫Ə̮ŔƂƮĠƐĢ̮ŗ˫ƜŞĻŚ̮ƓƮƒƐŀŝķ̮ŘĻ̮̇ƒě̮ķŘĕő̮ŕƜ̩Ř̮ŔƂƏġ̮Ž˫ũķĢ̮̮ŗœ̮ĺƉŹķ

ķřķġ̮ŀťŘŽ̮˫Ɠġ̮˫ƌŘŝƮƒ̮ŗķŖğġ̮̮ƒłšķŖğ̮ŗ˫ƐěĢƌš̮'œƖ̮ķŘĻ˫ƐĻƮƎŚƓ̮˭ƮƒƐ̮ŔƂƏġ̮ķŗķœƮĢ̮œƖƔóŢƌ̮ġ˫Ɠ̮

čƜ˫ƓŔƌ˫ġ̮ƔŉƖŁ̮̙Ļ˫ƁĢ̮ŝ̮ŘĻƜŀŝ˫̮˫Ɠġ̮ŀěŘš̮œ˫ŦłƁķ̮Ŕšŗ̮ƕ̮˫Ɠġ̮̮ŗƖŢě̮ŌŮŝ̮ŗœœŗķœ'̮

̮ƍ˫ŢƏ̮Ƈƕķ̮ƒƜũŘŽ̮ĢŝŗŘĻ̮ňƮ˫łƏĢƌœ̮Ůƌ̮ƒě̮ŔƓĢƮķŗķœ̮˭ŗ˫ŲłƏķ̮ƀĻ˫̮̮ƕ̮śƖĜŶƌ̮ƒŮĻķŗ̮œƖƔŢƌ̮ġ˫Ɠ

œ˫ƐŶƌƒĻ̮'œŗķœ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮˫Ļ̮ġŗķĢƮķŗķœ̮ŠƓ˫ě̮˭ŘĠƮœ̮ĢŁŗ˫ļŵ̮ŀěŘš̮œƖƔŢƌ̮ġ˫Ɠ̮̮ńŵ˫Ļ̮˫Ɠ

ŀěŘš̮ĢĠƐƮŔƂƏ̮ŠƮķŚŽķ̮̮̩Ŕóƌī̮ŀóŝœ̮ƒóĻ̮ňƮ˫łƏ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ƎƜƐĖ̗Ɠ̮'ŀŝķ̮̩Ŕš̮˫Ɠ̮ƍ˫óŢƏ̮ŔƓķƖóš

Ģƌœ̮ŔƓƒ̮ě̮Ģƈ˫ƌ̮ƒŶŝƖŁ̮ŝ˫ŞōƜŀ̮ķŗķœĢƮ̮˫Ɠġ̮ŔóƂƏġ̮óŞƏ̮ķŗķŗķœ̮ƒóĻ̮ŀļĢƮ̮œƖƔóŢƌ̮ġ˫óƓ̮ŠƓ˫óě̮

Ģƌœ̮'ŔƓ̮̮ƎƮķ˫łƏƮň̮̮ƍ˫ŢƏĢƌœ̮ƒě̮ŔƓ̮ƖŢě̮ŌŮŝ̮̙ƌķƖŵ̮̓ŗƈ˫ƌ̮ƒŶŝƖŁ̮˭Ƈ˫ņƌ̮ƍķƖƐŵ̮ƒĻĢ̮̒Ģƌ̮ŔóƐƏķƖŁ

ƕ̮˫ĻƮğĘĢ˫̮Ɠġ̮̙Ĝš̮ŗœ̮ŀěŘš̮ţ˫őğƜŘġ̮ŝƜŀŝ˫˫Ɠġ̮ŔƂƏġ̮ěŘšŀ˫̮Ɠ̮'Ŕš˫Ļ̮ƒłšķœ̮̙ƌ˫ŶŁ̮

                                                      

1. Liberti and Sturgess 
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Investigating the effect of Tangible Assets on Cash Holdings 

according to the adjusting variable of the Financial Development 
 

Abstract 

Management of cash flow leads to great success in the company and lack 

of management causes bankruptcy of the company. Tangible assets 

represent a set of capabilities and capabilities of an organization, which is 

a source of sustainable competitive advantage and economic growth and 

development and cash generation. However, the relationship between 

tangible assets and cash holdings can be influenced by the Financial 

Development. 

 Based on the research literature, the main goal of this research is to 

investigate the effect of tangible assets on cash holdings with regard to 

the moderating variable effect of the Financial Development in 

companies listed on the Tehran Stock Exchange. 

 In order to achieve this goal, ̸̀̾ companies were surveyed during the 

period from ̹ ̷̸̽ to 20̹ 1. According to the literature. The results show 

that there is a significant and negative relationship between tangible 

assets and cash holdings. Also, the moderating effect of Financial 

Development on the relationship between tangible assets and cash 

holdings is significant. 

Keywords: Financial Development, Tangible assets, Cash holdings. 
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̩ĘƮƕ̮Ģƌ̮ġķ̮˫Ļš̮ĢĠłžóšī̮ŘóĻ̮şœŘóğ̮ŗœ̮ƒƮ˫ƌŘóŝ̮ƕ̮ĢĠƐƮŔƂƏ̮ŗ˫Ņī̮ĢŝŗŘĻ̮ƒĻ̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮ķŖƈ̮'Ŕ

̮ġķŘóĻ̮ƍƖƜóŝŘğŗ̮ƇŔóƌ̮řķ̮ƕ̮̩œƖóĻ̮ġœŘĻŗ˫óě̮˭ŻŔƓ̮ŘŲƏ̮řķ̮ŠƓƕĘč̮ƎƮķ̮'ŀŝķ̮̩Ŕš̮ƒłőķœŘč̮Ģƈ˫ƌ
̮œķŔŶŁ̮ŗƖŲƐƌ̮ƎƮŔĻ̮'ŀŝķ̮̩Ŕš̮̩œ˫žłŝķ̮ƇŔƌ̮ġķŚŉķ̮ƎƜĻ̮ŬĻķƕŗ̮ĢŝŗŘĻ˲˲˸̮ěŘš̮řķ̮ŀěŘšŀ˫̮Ɠ̮ġ

                                                      

˼̮ƚƈ˫óŵ̮şřƖóƌī̮ƒóŞŝƖƌ̮ƙŗķŔĻ˫óŞō̮̩ƕŘóğ̮ŗ˫Ʈœ˫łóŝķ̮ƕ̮ƍķŗŔóƏř˫ƌ̮̩˫ĠóŢƏķœ̮ġŗķŔĻ˫óŞō̮ġŘłěœ̮ƒłőƖƌī̮ŠƏķœ̮̮'
ŔƔŢƌ̮ó̮ŚƮŔƏ˫š̮ƚŵ˫žłƏķŘƜŹ'̮

˽̮ƚƈ˫óŵ̮şřƖóƌī̮ƒóŞŝƖƌ̮ŀƮŘƮŔóƌ̮ƙŗķŔĻ˫Şō̮̩ƕŘğŘƮŔƌ̮ƕ̮ƍķŗŔƏř˫ƌ̮̩˫ĠŢƏķœ̮ġŗķŔĻ˫Şō̮ġŘłěœ̮ƒłőƖƌī̮ŠƏķœ̮'
Ţƌ̮ó̮ŚƮŔƏ˫š̮ƚŵ˫žłƏķŘƜŹ'ŔƔ̮

˾ŔƔŢƌ̮ó̮ŚƮŔƏ˫š̮ƚŵ˫žłƏķŘƜŹ̮ƚƈ˫ŵ̮şřƖƌī̮ƒŞŝƖƌ̮ġŗķŔĻ˫Şō̮ƒłšŗ̮Ŕšŗķ̮ƚŝ˫Ɛšŗ˫ě̮''̮̮
˿ŔƔŢƌ̮ó̮ŚƮŔƏ˫š̮ƚŵ˫žłƏķŘƜŹ̮ƚƈ˫ŵ̮şřƖƌī̮ƒŞŝƖƌ̮Ģƈ˫ƌ̮ŀƮŘƮŔƌ̮ƒłšŗ̮Ŕšŗķ̮ƚŝ˫Ɛšŗ˫ě̮ƖŊŢƏķœ̮')  



˴˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮Řũ˫ōŭ̮ƍķŘƔŁ̮Ģ˹̮̮řķ̮Ƈ˫ŝ˲˴˺˲̮̮˫ Ł˲˴˺˹̮̮ŗķŘóƁ̮ĢóŝŗŘĻ̮œŗƖƌ̮ƕ̮Ĺ˫ŒłƏķ
̮ƇŔƌ̮řķ̮Ģƈ˫ƌ̮ĢĠłžšī̮ĢŝŗŘĻ̮ġķŘĻ̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮'ŔƐłŽŘğK-Score̮̮ŠƓƕĘóč̮ňƮ˫ółƏ̮'Ŕš̮̩œ˫žłŝķ

ƚƌ̮ƍ˫ŢƏƒŮĻķŗ̮˭şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ƕ̮ĢĠƐƮŔƂƏ̮ġ˫ƓŘƜźłƌ̮ƒě̮ŔƓœ̮̮ĢĠłžóšī̮˫óĻ̮ĢóžƐƌ̮ƕ̮ŗķœ˫ƐŶƌ̮ġķ
ěŘš̮Ģƈ˫ƌŀ˫̮Ɠ̮Ļ̮ƒŉƖŁ̮˫Ļ̮ķŖƈ̮'ŔƏŗķœ̮ŠƓƕĘóč̮ňƮ˫łƏ̮˭ġœ˫ŦłƁķ̮ġ˫ƓŘƜźłƌ̮ĢƮ˫ƮƖč̮ƒĢƌŁ̮̮ġķŘóĻ̮ŔóƏķƖ

̮ƕ̮Ģƈ˫óƌ̮ĢĠłžóšī̮ĚóŞƮŗ̮ĢóƐƜĻ̮ŠƜóč̮˫óĻ̮ū˫ļŁŗķ̮ŗœ̮ĢƔŉƖŁ̮̙Ļ˫Ɓ̮ġ˫Ɠœŗƕ˫łŝœ̮żƉłŒƌ̮ƍ˫ŶžƐƮŕ
'Ŕš˫Ļ̮ƒłšķœ̮̩ķŘ̗Ɠ̮ƒĻ̮ƍķŘŎĻ̮řķ̮ġŘƜğƖƉŉ̮

̩ėķƕ̦˰ġŔƜƉě̦ġ˫Ɠ̮ĢĠłžšī̮Ģƈ˫ƌ̮˭ĢĠƐƮŔƂƏ̮˭ġœ˫ŦłƁķ̮ƍķŘŎĻ̮˭şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ' 



ŀěŘș̌ŗœ̦Ģƈ˫ƌ̦ĢĠłžšī̦˫Ļ̦şœŘğ̦ŗœ̦ƒƮ˫ƌŘș̂ƕ̦ĢĠƐƮŔƂƏ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˴˲ 

'̦˲ƒƌŔƂƌ̦

ĜƮ̮̩řƕŘƌķ̮ƕ̮ƋƔƌ̮̙ƌķƖŵ̮řķ̮ĢŘƜŅĮŁŗķŖğƒ̮Ļ̮ƒƮ˫ƌŘóŝ̮ƍ˫óƐƜ̗ŭķ̮ĺƉŉ̮ŗƖŲƐƌ̮̮ƍ˫ğŔóƐƓœŗ˫ļłŵķ̮ƕ̮ƍķŗķŖğ
ƒĻ̮ŗƖŲƐƌ̮ŀƜƈ˫ŶŽ̮ƒƮ˫ƌŘŝ̮ġ˫Ɠ̮ƋƜ̗ŦŁ̮ƕ̮ġŗķŖğ̮ġŘƜğ̮ĿŗƖóť̮ƒóĵķŗķ̮ƕ̮ƒóƜƔŁ̮˭Ģƈ˫ƌ̮ġ˫Ɠ̮̮Ģƈ˫óƌ̮ġ˫Ɠ
Ģƌ̮Ŕš˫Ļ̮ƋƜ̗ŦŁ̮ƒĻ̮ŗ˫ě̮ƎƮķ̮ƒě̮ġŘƜğ̮ƒƮ˫ƌŘŝ̮ƕ̮Ģƈ˫ƌ̮ġ˫Ɠ̮ƒƮ˫ƌŘŝ̮ġŗķŖğ̮̮Ě̗ě̮ƍķŗķŖğĢƌě̮̮ŗœ̮'ŔóƐ
ƒƐƜƌř̮Ɯ̗Ɠƍ˫ƐƜ̗ŭķ̮ġ˫Ɠŗ˫ěƕ̮ŻŔƓ̮Ǝ̮ƒƮ˫ƌŘóŝ̮ġķŘóĻ̮ŠŒĻ̮̩œ˫žłóŝķ̮ŘƮ˫óŝ̮ƕ̮ƍķŗķŖğ̮̮ƒóĵķŗķ̮˭ƍ˫ğŔƐƐě

̮ĢŽķŔƓķ̮˫Ļ̮˭ŀƜžƜě̮˫Ļ̮Ŀ˫ŵƤŭķƍƖóĖ̗Ɠ̮ƒƮ˫ƌŘóŝ̮ŗķř˫óĻ̮ĢƮķŗ˫óě̮ŠƮķŚóŽķ̮ƒóĻ̮Ěó̗ě̮ŗœ̮ƕ̮̮ŀóƮ˫ƔƏ
Ģƌ̮ġŗƕŘũ̮ƒƮ˫ƌŘŝ̮ƒƐƜƔĻ̮ŤƜŦŒŁ̮ƒƮ˫ƌŘŝ̮'Ŕš˫Ļ̮ƒƮ˫ƌŘŝ̮Ɗ˫ŊƏķ̮ġķŘĻ̮ƍķŗķŔƌ˫Ɣŝ̮ƕ̮ƍķŗķŖğ̮̮ġŗķŖğ

̮řķĿ˫ŵƤŭķ̮ŗķŔĻ˫ŞōĢƌ̮̩œ˫žłŝķ̮ĢŝŘĻ˫Şō̮ƕ̮ġ̮'ŔƐƮ˫̗Əŗ̮œ̮Əī̮ƒŊƜłƏƔ̮Ŀ˫óŵƤŭķ̮řķ̮ŔƏŗķœ̮̙Ʈ˫̗Ł̮˫
ŔƐƐě̮̩œ˫žłŝķ̮ŀƜžƜě˫Ļ̮ƍķŘŎĻ̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮ŔƐƏķƖłĻ̮˫Ł̮̮Ŗóőķ̮ġŘółƔĻ̮Ŀ˫̗Ɯ̗ŦŁ̮ĢĠƐƮŔƂƏ̮ƕ̮Ģƈ˫ƌ̮ġ˫Ɠ

ŔƐƐěƍ˫ƮŘŉ̮ŀƜŝ˫Şō̮Ŀ˫ƜĻœķ̮'̮̮ƍ˫ŢƏ̮ġŔƂƏ̮ġ˫ƓĢƌœ̮ƍķŘŎĻ̮ƒě̮ŔƓ̮̮Ģƈ˫ƌ̮˫ƓĢƌŁ̮̮ŀƜŝ˫Şō̮ŘĻ̮ŔƏķƖ
ƒƮ˫ƌŘŝ̮Řŉ̮ƒĻ̮ġŗķŖğ̮ġŔƂƏ̮ƍ˫ƮŘƜŅĮŁ̮̮̓œŗķŖĠĻĞƐƜŁī˼̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˲˷'̮̒

ĢƮķŗķœ̮ŗœ̮ƒě̮ŀŝķ̮Ģźƈ˫ļƌ̮ƒŵƖ̗Ŋƌ̮ŀěŘš̮ĚƮ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ƒƮ˫ƌŘŝ̮ġŗ˫ŉ̮ġ˫Ɠ̮̮ġŗķŖğ
Ģƌš̮Ģƌ̮ŀěŘóš̮ƋƔƌ̮Ģƈ˫ƌ̮ŘŦƐŵ̮ĚƮ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ŀƮŘƮŔƌ̮ƕ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮'œƖ̮̮Ŕóš˫Ļ
ƒĻ̮ƒě̮̮ŀěŘš̮ĢĠƐƮŔƂƏ̮ƕ̮ġŗƕīœƖŝ̮ŘĻ̮ƋƜƂłŞƌ̮ĿŗƖťŘƜŅĮŁ̮ĢƌŖ̮ğ̮̓œŗķŘť˫Ə̮ƕ̮ƍ˫̗ōŗ˽̮˭˳˱˱˸̮'̒

ƋƔƌ̮řķ̮ĢĜƮ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ŀƮŘƮŔƌ̮ƎƜƐĖ̗Ɠ̮̮ĹƖóŞŎƌ̮ƍķŘƮŔóƌ̮ġķŘĻ̮̙ĵ˫Şƌ̮ƎƮŘŁĢƌó̮š̮˭œƖ
Ģ̗Ɣƌ̮ŠƂƏ̮ŀěŘš̮ġ˫ƂĻ̮ƕ̮˫ƂŁŗķ̮˭Ŕšŗ̮ŗœ̮ķŘƮř̮œŗķœ̮̮̓˭ŔƐ̗šƖƓ̮ƕ̮ġŗŔƜōŗƖč˲˴˺˲'̮̒

řķ̮ƒƉ̗ŉ̮ƋƔƌ̮ƒóƌ˫ƏŘĻ̮˭Ģƈ˫ƌ̮ƍķŘƮŔƌ̮żƮ˫űƕ̮ƎƮŘŁ̮̮Żŗ˫óŦƌ̮ƕ̮ŴĻ˫óƐƌ̮ŌƜŎóť̮ŀƮķŔóƓ̮ƕ̮ġŚƮŗ
Ʈ˫ƌŘŝĢƌ̮ƒ̮Ŕš˫Ļ̮̇ƒĻ̮ġŗƖŭ̮̮ƒłóšķœ̮Ģč̮ŗœ̮ķŗ̮ŀěŘš̮şřŗķ̮ƎƜƐĖ̗Ɠ̮ƕ̮ƍķŗķŔƌ˫Ɣŝ̮ĿƕŘŅ̮ŠƮķŚŽķ̮ƒě

̮ƎƮķ̮ŗœ̮'Ŕš˫Ļ˭ƒƐƜƌř̮̮ƕ̮ŔƂƏ̮ƒŉƕ̮ŀƮŘƮŔƌř˫ŝŔƐ̗ŽŔƓŔóƂƏ̮̩Ɩóŉƕ̮ġŗķŔƔĠƏ̮ƋŊō̮ġ̮̮ƎƜóƐĖ̗Ɠ̮ƕ

                                                      

 Atting.1  

 Raheman & Nasr .2  



˴˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ƒƐƜƔĻ̮̮ŀóőķœŘč̮ƕ̮ŀŽ˫Ʈŗœ̮ġ˫Ɠŗ˫ěƕř˫ŝ̮ġř˫ŝĢƌŁ̮̮ĢƉóťķ̮ŻķŔóƓķ̮ƀóƂŎŁ̮ŗœ̮Ģó̗Ɣƌ̮ŠóƂƏ̮ŔóƏķƖ
Ģƈ˫ƌ̮ŀƮŘƮŔƌ̮œŘě̮ŘņěķŔō̮ƒěŔš˫Ļ̮ƒłšķœ̮ŀŝķ̮ŀěŘš̮şřŗķ̮ƍ'̮ƎƮķŘĻ˫ƐĻ˭̮̮̩Ɩŉƕ̮ŌƜŎť̮ŀƮŘƮŔƌ

̮ƍī̮ĹƖƉŮƌ̮̩ŔƏ˫ƌ̮ƎƜƜŶŁ̮˫Ļ̮ŀěŘš̮ŔƂƏĢƌŁ̮ƒóƐƮŚƓ̮ƎƜóĻ̮Ƈœ˫óŶŁ̮ŔóƏķƖ̮ƒóƐƮŚƓ̮ƕ̮ġŗķŔóƔĠƏ̮ġ˫Ɠ̮̮ġ˫Ɠ
̮ƋƓķŘŽ̮ķŗ̮ŔƂƏ̮̩Ɩŉƕ̮řķ̮̩œ˫žłŝķ̮ŀťŘŽŔƐě̮̮̓˭̩œķř̮ġŔ̗Ŏƌ˲˴˺˹'̮̒

̮ƍƤě̮ś˫ƜƂƌ̮ŗœ̮ġœ˫ŦłƁķ̮ĢŶƁķƕ̮ġ˫ƓŘƜźłƌ̮ġƕŗ̮ŘĻ̮˭Ģƈ˫ƌ̮ƍķŘŎĻŘƜŅĮŁ̮Ģƌ̮œŗķŖóğ̮̮ƎƜóƐĖ̗Ɠ̮ƕ
ŀļóŞƏ̮ƕ̮Ģƈ˫ƌ̮ġ˫ƓŘƜźłƌ̮ś˫ƜƂƌ̮ŗœ̮ķŗ̮ġŗ˫óŊŁ̮ġ˫ƓŔóōķƕ̮ġ˫Ɠ̮̮ŀóŎŁ̮ĚóĕƖě̮ġ˫óƓŘƜŅĮóŁ̮̮ŗķŘóƁ

Ģƌœ̮ŀļŞƏ̮'ŔƓ̮̮˭Ģƈ˫óƌ̮ŗ˫łő˫óŝ̮ƕ̮ĢĠƐƮŔóƂƏ̮ƎƜóƜŶŁ̮ŀóƔŉ̮ŗœ̮ƋóƔƌ̮ġ˫ƓŗķŚĻķ̮řķ̮ĢĜƮ̮Ģƈ˫ƌ̮ġ˫Ɠ
ŀƜƈ˫ŶŽ̮ƕ̮œŘĜƉ̗ŵ̮ŋƖŮŝ̮Ŕóōķƕ̮ġ˫Ɠ̮Ģóƌ̮ġŗƕīœƖóŝ̮ŬƮķŘóš̮ŗœ̮ġŗ˫óŊŁ̮ġ˫Ɠ̮̮̓ŔƐóš˫ĻƒóƮƖļƮķ˼̮˭

˳˱˲˱š̮'̒ŀěŘ̮Ģƌ̮ŔóƂƏ̮̩Ɩóŉƕ̮ġŗķŔóƔĠƏ̮ƒĻ̮ŔƏŗķœ̮ƒě̮ĢƮ˫Ɠř˫ƜƏ̮ś˫ŝķ̮ŘĻ̮˫Ɠ̮̮ġŗķŔóƔĠƏ̮'ŔóƏřķœŘč
̮ńŵ˫Ļ̮ŔƂƏ̮̩ƖŉƕĢƌš̮ƒóƐƮŚƓ̮řķ̮ƒóě̮œƖ̮̮ŔóƂƏ̮̩Ɩóŉƕ̮œƖóļ̗ě̮ĿŗƖóť̮ŗœ̮Ģƈ˫óƌ̮ƎƜƌĮóŁ̮ġƣ˫óĻ̮ġ˫Ɠ

ĢŁŗƖťŗœ̮'œƖš̮ġŘƜğƖƉŉ̮̮˭ŴĻ˫óƐƌ̮ƒóĻ̮ĢóŝŘłŝœ̮˭Ŕš˫Ļ̮œ˫Ʈř̮ŔƂƏ̮̩Ɩŉƕ̮ƍ˫ƮŘŉ̮ġƕŗ̮ŀƜŝ˫Şō̮ƒě
ĠƐƓ˫̗Ɠ̮˭ŔƂƏ̮̩Ɩŉƕ̮ŌƜŎť̮ŀƮŘƮŔƌƒƐƮŚƓ̮ƍ˫Ɯƌ̮Ģ̮ƒƐƮŚƓ̮ƕ̮ġŗķŔƔĠƏ̮ġ˫Ɠ̮̮řķ̮̩œ˫žłŝķ̮ŀťŘŽ̮ġ˫Ɠ

ĢƮķŗķœ̮ƎƮķ̮řķ̮̩œ˫žłŝķ̮Ŕŵ˫Şƌ̮ŬƮķŘš̮ƕ̮ŔƂƏ̮̩Ɩŉƕ̮̮˭ķŔƓƮŀ̮̮˫óĻ̮ƒƮ˫ƌŘóŝ̮Żŗ˫óŦƌ̮ƕ̮ŴĻ˫óƐƌ̮ŌƜŎť
̮ƒŉķƖƌ̮̙ĜŢƌĢƌš̮̮˫óŁ̮ŔóƏŗķœ̮̙óƮ˫̗Ł̮ŘłóŢƜĻ̮ƍķŘƮŔóƌ̮ĢğŔóƐƮ˫̗Ə̮ƒóƮŘŲƏ̮ś˫óŝķ̮ŘóĻ̮ƎƜƐĖ̗Ɠ̮'œƖ

̮ƒłšķœ̮œƖő̮ĢŦŒš̮ŻķŔƓķ̮ƒĻ̮̙ƜƏ̮ŀƔŉ̮ĢƮ˫ƓœķœŗķŘƁ̮ŀěŘóš̮ġķŘóĻ̮Řóğķ̮Ģłō̮˭ŔƐš˫Ļřƍ˫óƮ̮̮ŗƕī
ƍ˫ƮŘŉ̮Ťƈ˫ő̮ƕ̮Ŕš˫Ļ̮̮ƒłšķœ̮̩ķŘ̗Ɠ̮ƒĻ̮ġŔƂƏ̮ġ˫Ɠ̮̓Ŕóš˫Ļ˫óě˫̗Łī̮ƕ̮ĿŗƖóě˽̮˭˳˱˲˲̮̮ƕ̮ĢĻ˫óƜƌ˫ě̮ƕ

̮˭ƍķŗ˫Ĝ̗Ɠ˲˴˺˳'̮̒
Ř̮ƜŅĮŁ̮ŀŎŁ̮ķŗ̮ƍ˫Ɣŉ̮ŘŝķŘŝ̮Ģƈ˫ƌ̮ƍķŘŎĻ̮̋ķŘƜőķ̩œķœ̮ŗķŘƁ̮ƒĻ̮ķŗ̮˫ƓŗƖŢě̮Ģƌ˫̗Ł̮ƕ̮ŀŝķ̮̮ƋƜƂłŞƌ̮ŗƖŭ
ŉ̮ġ˫ƓŗƖŢě̮'ŀŝķ̮̩œŘě̮ŘƜğŗœ̮ƋƜƂłŞƌŘƜŹ̮ƕ̮œ˫ŦłƁķ̮˫Ļ̮ƒě̮ĢƮ˫ƓŔƏƖƜč̮ƕ̮ĿƤƌ˫ŶŁ̮ųƖƏ̮˫Ļ̮ĺŝ˫Ɛłƌ̮ƍ˫Ɣ

                                                      

1. Iboweye 

 Kurt and Atmaca.2  



ŀěŘș̌ŗœ̦Ģƈ˫ƌ̦ĢĠłžšī̦˫Ļ̦şœŘğ̦ŗœ̦ƒƮ˫ƌŘș̂ƕ̦ĢĠƐƮŔƂƏ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˴˴ 

̮ƍķŘŎĻ̮ƎƮķ̮ŘƜŅĮŁ̮ŀŎŁ̮ŔƏŗķœ̮ĢƏ˫ƔŉƒłŽŘğŗķŘƁŔ̮ƏķŀěŘóš̮ŘóĻ̮ĢŁƕ˫óžłƌ̮ĿķŘƜŅĮŁ̮ġœ˫ŦłƁķ̮ŬƮķŘš̮'̮̮ƕ̮˫Ɠ
ƍī̮œŘĜƉ̗ŵ̮Ģƌ̮˫Ɠ̮̩œķœ̮ŗ˫łŽŗ̮ƕ̮œŗķŖğ̮Ģƌ̮ŗķŘóƁ̮ŘƜŅĮóŁ̮ŀóŎŁ̮ķŗ̮ġŗķŔĻ˫Şō̮ġ˫Ɠ̮̮ƀóƜƂŎŁ̮ŗœ̮ķŖóƈ̮'ŔóƓœ

ƂƏ̮ŘƜŅĮŁ̮ƒě̮ŀŝķ̮̩Ŕš̮ĢŶŝ̮Řũ˫ō'œƖš̮ĢŝŗŘĻ̮Ģƈ˫ƌ̮ĢĠłžšī̮ŘĻ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ƕ̮ĢĠƐƮŔ̮

'̦˳ƀƜƂŎŁ̦ƒƐƜŢƜč̦ƕ̦ġŘŲƏ̦ĢƏ˫ļƌ̦

ķŗķœ̮œƖő̮ŀƜƓ˫ƌ̮ƒĻ̮˫ƐĻ̮œ˫ŦłƁķġ̮ƒóőŘĕ̮ƍķƖóƐŵ̮˫óĻ̮ƒóě̮ŀóŝķ̮ƀƏƕŗ̮ƕ̮œƖěŗ̮˫Ɠġ̮ŗ˫óŊŁġ̮ŘŶŁżóƮ̮
Ģƌš̮ŔƏƖ̮̮̮ƕĢƌŁ̮Ə˫ƌř̮ŀžğ̮ƍķƖĢ̮ķ̮řķ̮ƊķŔě̮ŘƓ̮ƒěƎƮ̮ƒőŘĕ̮̮˭ŔóƐƐě̮řƕ˫óŊŁ̮œƖóő̮Żŗ˫Ŷłƌ̮Ŕō̮řķ̮˫Ɠ

ķ̮ƍķŘŎĻœ˫ŊƮ̮̮ŔšŔš̮Ŀ˫Ə˫ŝƖƏ̮'ŀŝķ̮̩ŔƮ̮˫óƓŗķř˫Ļġ̮ƈƖóčĢ̮ƈ˫óƌ̮ƕ˭Ģ̮ƒóƉōŘƌķ̮ġ̮ļŭĢóŶƜ̮̮ƒóőŘĕ̮řķ
ĺŞě̮̮ƒě̮ŀŝķ̮ŗ˫ěƕ̮̩ŗƕœ˫ƓŠƮ̮ƏķƖƁ̮ś˫ŝķ̮ŘĻ̮ķŗƎƜ̮Ɩč̮ƕŠƮ̮ġ˫Ɠ̮ŘĎŝ̮œƖőġ̮Ģƌě̮ĢĠłžóšī̮'ŔóƐ 

ƍ˫Ʈř̮ŘĠƏ˫ƜĻ̮ĢŵƖƏ̮ƒĻ̮Ģƈ˫ƌ'ŀŝķ̮ŀěŘš̮ƍœƖĻ̮̩œ̮Ə˫ƌřĢ̮ƒě̮ƒƐƮŚƓ̮̮ŀěŘóš̮œŘóƜĠĻ̮ĢŢƜč̮̩œř˫Ļ̮ŘĻ̮˫Ɠ
̮ŗķŘƁ̮Ģƈ˫ƌ̮ĢĠłžšī̮ŘƜŞƌ̮ŗœŀěŘš̮Řņěķ̮'ŀŝķ̮ƒłŽŘğ̮̮ŀóŝķ̮ƎóĜ̗ƌ̮œƖő̮Ŀ˫Ɯō̮̩ŗƕœ̮ƇƖŭ̮ŗœ̮˫Ɠ

̮ŴƁķƖƌ̮ŗœ̮Ģƈ˫ƌ̮ŴĻ˫Ɛƌ̮ƒĻ̮ĢŝŘłŝœ̮ƊŔŵ̮'ŔƏƖš̮Ģƈ˫ƌ̮ŀƮœƕŔŎƌ̮ŗ˫ĕœ̮˫Ɠŗ˫ĻƏœŗƖƌƒƏ˫óŢƏ̮řķ̮ř˫Ɯ̮̮ġ˫Ɠ
̮'ŀŝķ̮Ģƈ˫ƌ̮ŀƮœƕŔŎƌ̮ŘğķŀƮœƕŔŎƌ̮ƈ˫óƌĢ̮ŀěŘóš̮óč̮˫ƓŠƜ̮̮řķųƖóƁƕč̮ŠƜ̮ĢóƐƜĻ̮̮˭Ŕóš˫Ļ̮̩Ŕóš

ŕƍ˫ŶžƐƮ̮Ģƌ̮ŔƐƏķƖŁķ̮ŘĻġ̮čŠƜ̮ġŘƜğ̮œķœ̮ŀŝœ̮řķ̮ƍƒƮ˫ƌŘŝ̮˭̮ŕ˫óŒŁķ̮Ģłŝŗœ̮ƋƜ̗ŦŁ˫̗ƏŔóƐƮ̮̮̓˫ółƮƕ˫Ə
ĚƐƜŝ˼̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˳˱̮˫̋ŎƮŘť̮ƍķŘƮķ̮ġŗ˫ŊŁ̮ƎƜƏķƖƁ̮ŗœ̮'̮̮̒ŤŒŢƌ̮ƍī̮œƕŔō̮ƕ̮Ģƈ˫ƌ̮ĢĠłžšī

̮̩œ˫ƌ̮ŗœ̮'ŀŝķ̮̩ŔŢƏ˲˵˲̮̮ĢƐƜƏķƖƁ̮ŀěŘš̮ƇƤŎƏķ̮˫Ʈ̮˫ƂĻ̮œŗƖƌ̮ŗœ̮Ŀŗ˫ŊŁ̮ƍƖƏ˫Ɓƒĵķŗķ̮̩Ŕš̮̮ƒóě̮ŀŝķ
óűƖƌ̮̩ŘƮŔƌ̮ŀĶƜƓ̮˭œƕŘĻ̮ƎƜĻ̮řķ̮ŀěŘš̮ƒƮ˫ƌŘŝ̮żŦƏ̮Řğķ̮ĢƌƖó̗ŵ̮Ŵó̗Ŋƌ̮̙ƜĜóŢŁ̮˫óĻ̮ŀóŝķ̮ż

ſƖŽ̮̮ŀěŘš̮ƇƤŎƏķ̮˫Ʈ̮˫ƂĻ̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮ƍ˫ŢƮķ̮˫Ł̮'ŔƏ˫ŝŘĻ̮ƍķŗķŔƌ˫Ɣŝ̮ƒƜƉě̮ĢƓ˫ğī̮ƒĻ̮ķŗ̮ųƖũƖƌ̮̩œ˫Ŷƈķ
ƋƜ̗ŦŁ̮ġŘƜğ̮ŔƐƐě̮̮˭̩œķř̮ƎƜŞō̮ƕ̮ġœķŘƌ̓˲˴˺˷'̮̒
ƏĢƓŔóĻ̮ŀóőķœŘč̮ŗœ̮ŀěŘóš̮ĚƮ̮ĿŗŔƁ̮ƕ̮ĢƮ˫ƏķƖŁ̮ġ˫ƐŶƌ̮ƒĻ̮ĢĠƐƮŔƂ̮̮ƒóě̮ŀóŝķ̮ġŗ˫óŉ̮ġ˫Ɠ

̩˫ŁƖě̮ŗœ̮ŘłŢƜĻ̮œŗƖƌ̮ĿŔƌ̮Ģƌ̮ŗķŘƁ̮ƒļŝ˫Ŏƌ̮̮œŘƜğƒ̮Ļ̮ŘĠƮœ̮Ŀŗ˫ļŵ ̮ġķŘóĻ̮ŀěŘóš̮ĢƮ˫óƏķƖŁ̮ĢĠƐƮŔóƂƏ

                                                      

 Navitha Singh.1  



˴˵̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̩˫ŁƖě̮ĿķŔƔŶŁ̮Ɗ˫ŊƏķ̮̩˫ŁƖě̮̩ŗƕœ̮ŗœ̮ƒóě̮ŀóŝķ̮ġŔóƂƏ̮ƒŉƕ̮ƎƜĻ̮ƒŮĻķŗ̮ĢĠƐƮŔƂƏ̮'ŀŝķ̮ĿŔƌ̮̮ŗœ̮ĿŔóƌ
̮̙ƌ˫óš̮ĢĠƐƮŔóƂƏ̮'œŗķœ̮Ň˫óƜłōķ̮ƍī̮ƒóĻ̮ŀěŘóš̮ƒě̮ŀŝķ̮ġŔƂƏ̮ƒŉƕ̮ƍķŚƜƌ̮ƕ̮œŗķœ̮ŗķŘƁ̮ŀěŘš̮ŗ˫Ɯłőķ

ƍ˫ƮŘŉ̮ĢƮķŗķœ̮ƕ̮ġœƕŗƕ̮ġŔƂƏ̮ġ˫Ɠ̮ƍ˫ŢƏ̮ƒě̮ġŗ˫ŉ̮ġ˫Ɠ̮ĢƓŔĻ̮ƕ̮ĢĠƐƮŔƂƏ̮ƍķŚƜƌ̮̩ŔƐƓœ̮̮ƕ̮ġŗ˫óŉ̮ġ˫Ɠ
ƍ˫ƮŘŉ̮ƍ˫ŢƏ̮ƒě̮ĢŉƕŘő̮ġŔƂƏ̮ġ˫Ɠ̮Ģƌ̮ĢĠƐƮŔƂƏ̮ŠƓ˫ě̮̩ŔƐƓœ̮̮˭Ģļƈ˫ŭ̮̓ŀŝķ̮Ŕš˫Ļ˲˴˹˶̮'̮̒ƒóŉƕ
̙ƌ˫š̮ŔƂƏ̮̮̒˲̩ķƖóŒƐŁ̮ƕ̮ſƕŔƐť̮œŚƏ̮ś˫ƐĜŝķ̮ƕ̮ƒĜŝ̮̓ŀěŘš̮ŗœ̮œƖŉƖƌ̮ŔƂƏ̮ƒŉƕ̮̒ƍķœŘğ̇˳̮̮̮̒ƒóŉƕ

̮Ĺ˫Şō̮ŗœ̮œƖŉƖƌ̮ŔƂƏ̮ŗ˫ŉ̮ġ˫Ɠġ̮ĚƏ˫Ļ̮œŚƏ̇˴̮̮̩̒œŘĎŝ̮ĚƏ˫Ļ̮œŚƏ̮ŀěŘš̮ġ˫Ɠ̮˫óŝ̮ƕ̮˫ƓŘƮ̮̮Ŀ˫óŞŝİƌ
ƈ˫ƌĢ̮̮ƒě̮ŗœ̮̙Ļ˫Ɓ̮ŀŝķƖőŗœ̮ŨŎƌ̮ƒĻŀŽ˫Ʈ̮Ŕš˫Ļ̇˵̮̒˫̮ŝŘƮ̮Ĺ˫Şō̮óťƖŦő̮ƒě̮˫ƓĿ˫Ɯ̮̩œŘĎóŝ̮̮ġ˫Ɠ

̮ŗœ̮̩ŔšŘěŕĻ̮ŠŒ̮Ģƌ̮ķŗķœ̮ķŗ̮ƒŝ̮Ŕš˫Ļ̮̇ƒĻ̮̮ŗƖŭƒě̮ġ̮Ž˫ũķ̮ŔƂƏ̮ƒŉƕ̮ƍ˫ƌř̮ŘƓ̮ŗœ̮ŔƏķƖłĻ̮ŀěŘšĢ̮̮ƒĻ̮ķŗ
Ĺ˫Şō̮ƍī̮ŗķƕ̮˫ƓŚƮ̮̮ƕ̮˫Ʈķ̮ƒĜƐƮ̮ƏœŗƖƌ̮ŔƂƏ̮ƒŉƕ˫Ɯř̮Ə̮ƍƕŔĻ̮ķŗ̮œƖőř˫Ɯ̮ĠƐƓ˫ó̗Ɠ̮ƒóĻĢ̮óƉļƁ̮ųƤóŭķ̮ƕĢ̮̮˫óĻ
ƈ˫ƌ̮ƒŞŝİƌĢ̮̮ƕ̮ƒŭƖĻŘƌ˫Ʈ̮̮Řŉ̮̙̗ŎŁƒó̗Ʈ̮Ɩóŝ̮řķġ̮̮ŀóšķœŘĻ̮ƒóŞŝİƌ̮ƍī̇ŔóƐě̮̒˶̮˫ƌŘóŝƒƮ̮ġŗķŖğ̮
̩˫ŁƖě̮ŝ̮ĿŔƌŴƮŘŔ̮ļŁ̙Ʈ̮̮ƒŉƕ̮ƒĻ̮ĕ˫Ə̮ƍī̮şřŗķ̮ŗœ̮ŠƓ˫ě̮ŘŮő̮Ƈ˫̗łōķ̮ƒě̮ŔƂƏŚƜ̮ƒĻ̮ƕ̮̩œƖĻ̮Ə˫ŝīĢ̮̮ƕ

ƉļƁ̮ųƤŭķ̮ƍƕŔĻĢ̮ŔļŁ̮̙Ļ˫Ɓ̙Ʈ̮̮ƒĻ̮ƍŔš̮Ŷƌ̮ŸƉļƌƐƜĢ̮Ģƌ̮ŔƂƏ̮ƒŉƕ̮ŘŊš̮̓Ŕš˫Ļġ̮ŔƏř̮ƕ˭ƒƮ̮˲˴˺˶'̮̒ 
˫ƌŘŝƒƮ̮źƈ˫ļƌ̮ƒŵƖ̗Ŋƌ̮ƒĻ̮şœŘğ̮ŗœĢ̮̮ƒłžğĢƌš̮ĢƮķŗķœ̮ŗœ̮ƒě̮œƖ̮ŗ˫óŉ̮ġ˫Ɠġ̮˫ƌŘóŝƒƮ̮ġŗķŖğ̮
Ģƌš̮˫ƌŘŝ̮'œƖƒƮ̮ƍ˫ŢƏ̮şœŘğ̮ŗœ̮̮̩ŔƐƓœ̮˫ƌŘŝƒƮ̮ġŗķŖğ̮˫Ļ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮˭ŔƂƏ̮̩Ɩŉƕ̮ŗœ̮ƉĻ˫ƁŀƜ̮̮ŔóƂƏ
ğŔƏƖšĢ̮Ĺ˫Şō̮˭ƣ˫Ļ̮ŗœ̮ġ˫ƓĢƐłŽ˫Ʈ̮ŗ˫ŊŁġ̮œƖŉƖƌ̮ƕġ̮Ɩƌ̮œķ̮ĢƓŔóĻ̮ŘóŞě̮˫óĻ̮ƣ˫ě̮ƕ̮ŗ˫óŉ̮ġ˫Ɠġ̮

˫ƌŘóŝ̮'ŀŝķƒƮ̮ƌ̮œƖóő̮şœŘóğ̮ŗœĺóŉƖ̮ķŚóŽķŠƮ̮ŔóƂƏ˭ĢĠƐƮ̮ĢƓŔóĻ̮ŀóőķœŘčř˫Ļ̮̮ƕ̮˫Ɠ̮̮Ɗ˫ŊƏķŘóŝ
ŗƕīœƖŝġ̮ƌ̮ŀěŘš̮œŘĜƉ̗ŵ̮œƖļƔĻ̮ƕĢ̮œœŘğ̮ƌ˫ƌķ̓Ģ̮ŘŽ̮ƕ˭ŔƮ̮˲˴˺˶'̮̮̒
ƍķŘŎĻ̮̮ġ˫Ɠġœ˫ŦłƁķ̮̮ŌŮŝ̮ŗœƎƜóĻ̮̮œ˫óŊƮķ̮ńóŵ˫Ļ̮ĢóƉƉ̗ƈķƒóƮŘŲƏ̮ŀóƜ̗Ɠķ̮˫óĻ̮ƒóŮĻķŗ̮ŗœ̮ĢƮ˫Ɠ̮

̮ƒƮ˫ƌŘŝ̮ġŗķŔƔĠƏ̮ĢĠƐƮŔƂƏ̮ƕ̮ŠƮķŚŽķ̮ŀƔŉ̮ŗœĢƈ˫ƌ̮Ŀ˫ļŅ̮ƕ̮ŀƜƐƌķ̮̩˫ĠƐĻ̮ĚóŞƮŗ̮ŠƓ˫ě̮ƕ̮̮ġ˫óƓ
̮ġœ˫ŦłƁķŀŝķ̮̩Ŕš̮'̮ĚŞƮŗ̮œƖļ̗ě̮ĢĠƐƮŔóƂƏ̮ŀóőķœŘčř˫Ļ̮ŗœ̮ŀěŘóš̮ĢƮ˫óƏķƖŁ̮ƊŔóŵ̮ĢóƐŶƌ̮ƒóĻ

̮'ŀŝķ̮Ģƈ˫ƌ̮ĿķŔƔŶŁŀěŘš̮ĢŝŘłŝœ̮ƊŔŵ̮ĢƐŶƌ̮ƒĻ̮ĢĠƐƮŔƂƏ̮œƖļ̗ě̮̮ƒĻ̮˫Ɠ̮ĢóƮķŗķœ̮˫óƮ̮ġŔƂƏ̮ŴĻ˫Ɛƌ
̙Ļ˫Ɓ̮ĢğŔƏƖš̮ŔƂƏ̮˫Ļ̮şƕŘŽ̮óĻ̮ƕ̮ŀŝķ̮ƣ˫Ļƒ̮óƏķŚƜƌƒóě̮Ģ̮ŀěŘóš̮ƒóƐƮŚƓ̮ġķŘóĻ̮˫Ɠ̮̮ƍī̮ƒóĻ̮œƖóő̮ġ˫Ɠ



ŀěŘș̌ŗœ̦Ģƈ˫ƌ̦ĢĠłžšī̦˫Ļ̦şœŘğ̦ŗœ̦ƒƮ˫ƌŘș̂ƕ̦ĢĠƐƮŔƂƏ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˴˶ 

̮Ŀ˫ƂƜƂŎŁ̮'ŔƏŔƐƌř˫ƜƏŝƕ̮ƍķŗ˫ƜƔ̮ĻƜœŘ˼̮̓˳˱˲˴̮ƍ˫ŢƏ̮˭̒Ģƌœ̮ŀěŘóš̮Ģƈ˫óƌ̮ĢĠłžšī̮̩ŗƕœ̮ŗœ̮ŔƓ̮̮˫Ɠ
Ł̮ġķŘĻ̮ġŘł̗ě̮ĢƮ˫ƏķƖŁ̮ĢƓŔĻ̮ƎƜ̗ŪŔƏŗķœ̮̇ƎƜƌĮŁ̮ġķŘĻ̮˫ƌķ̮̮ƒóě̮ŔƐłóŞƓ̮ġŘłŢƜĻ̮ŴĻ˫Ɛƌ̮ŔƐƌř˫ƜƏ̮Ģƈ˫ƌ

̮ĢĠłžšī̮ŬƮķŘš̮ŗœ̮ƒě̮ĢĠƐƮŔƂƏ̮œƖļ̗ě̮ĿŗƖť̮ŗœ̮Ģƈ˫ƌ̮̋ƣƖ̗Ŷƌ̮ŀěŘš̮̮˭ŔƐłóŞƓ̮ŘóƜğŗœ̮ƍī̮˫óĻ̮˫Ɠ
ŀěŘš̮ƍ˫ļō˫ť̮˫Ɠ̮ƒƐƮŚƓ̮̙̗ŎŁ̮ƒĻ̮ķŗ̮̮ƕ̮Ģŉŗ˫ő̮ƒƮ˫ƌŘŝ̮ƎƜƌĮŁ̮ġ˫Ɠ˫óũ˫ƂŁġ̮̮ƊķƕġķŘóĻ̮̩ŗƕœ̮̮ġ˫óƓ

ġŔŶĻ̮ŔƐƐě̮Ģƌ̮ŗķœķƕ̮ƍ˫ŢƮķ̮ňƮ˫łƏ̮'̮ƍ˫ŢƏĢƌœ̮ŔƓ̮ŀěŘš̮ŘłŢƜĻ̮ƒě̮̮ġ˫ƓĢƈ˫óƌ̮ĢĠłžóšī̮ŘóƜğŗœ̮̮˫óĻ
̮̓˫ƌ˫ĜŁķ̮ƕ̮ĿŗƖě̮'ŔƐłŞƓ̮ŘƜğŗœ̮ŗ˫ļłŵķ̮ƎƜƌĮŁ̮ĿƤĜŢƌ˳˱˲˲̮ĢĠłžóšī̮ƍ˫ƌř̮ŗœ̮ƒě̮ŔƏœķœ̮ƍ˫ŢƏ̮˭̒

̮˭Ģƈ˫ƌŀěŘš̮ŀƜžƜě̮ƕ̮ĢĠƐƮŔƂƏ̮ġ˫Ɠŗ˫łő˫ŝ̮̮ġ˫Ɠƍ˫ŢƮķ̮ƒŶƈ˫Ůƌ̮œŗƖƌ̮ŀóŝķ̮̩ķŘó̗Ɠ̮̙ĜóŢƌ̮˫Ļ̮̮ƕ
ƍī̮Ģƈ˫ƌ̮ŗ˫łő˫ŝ̮Űžō̮ġķŘĻ̮˫Ɠ̮̮ƍ˫šĢƓŔĻ̮œ˫ŊƮķ̮ƒĻ̮ŗķœķƕ̮ƒƐƮŚƓŘč̮ġ˫Ɠ̮̮˫Ļ̮ƒě̮ŀóƜƈ˫ŶŽ̮ƎƜƮ˫óč̮ŌŮóŝ

̮ŀŝķ̮̩ķŘ̗ƓĢƌš̮ŔƏƖƒě̮ŀŝķ̮̩Ŕš̮̩ŔƓ˫Ţƌ̮ƎƮķ̮ŘĻ̮̩ƕƤŵ̮'̮˭ĢĠƐƮŔƂƏ̮̮ƕ̮Ģƈ˫óƌ̮ŗ˫łő˫óŝ̮ĿƤĜŢƌ
̮ŀŎŁ̮Ŕō̮řķ̮ŠƜĻ̮ķŗ̮ġŗƕīœƖŝ̮ƕ̮œŘĜƉ̗ŵ̮ŋƖŮŝ̮˭ġŗƕīœƖŝŘƜŅĮŁ̮ŀěŘš̮ĺƉŹķ̮ƕ̮̩œķœ̮ŗķŘƁ̮̮ĢƮ˫Ɠ

ŗƕœ̮ƒě̩̮̮ƒĻ̮ķŗ̮ŀŝķ̮̩ķŘ̗Ɠ̮ƍ˫Ʈř̮˫Ʈ̮ġŗƕīœƖŝ̮ƎƜƮ˫č̮ŋƖŮŝ̮˫Ļ̮ƍ˫ŢłƜƈ˫ŶŽĢĠłŞĜšŗƕ̮ŀŝķ̮̩ŔƏ˫Ţě.̮

̮ŘĠƮœ̮ŻŘŭ̮řķ̮ŗœŀƜŶƁƖƌ̮ƍķŘŎĻ̮̮ġ˫óƓġœ˫óŦłƁķ̮ŀěŘóš̮̮˫Ɠŵ̮ŔóƂƏ̮ƒóŉƕ̮œƖóļ̗ě̮ŗ˫óĕœ̮ĢŁ˫óƜƉ̗
Ģƌš̮ƈœ̮ƒĻ̮ƕ̮ŔƏƖ̙Ɯ̮̮œƖěŗ̮œƖŉƕ̮ƕ̮ŠƮķŚŽķ̮ƕ̮ĿķŔƜƈƖŁ̮ŠƓ˫ěƎƜƌĮŁ̮ƒƐƮŚƓ̮̮ƕ̮ƕ̮Ɗ˫Ɣóŝ̮ŗ˫óŢłƏķ̮ƒƐƮŚƓ

ƒƐƮŚƓ̮œ˫ŊƮķ̮řķ̮ġŘƜğƖƉŉ̮ġķŘĻ̮ĢƓŔĻ̮ſķŗƕķ̮̮ġ˫Ɠŀŝ˫Ɯŝ̮řķ̮ŴĻ˫Ɛƌ̮ƎƜƌĮŁ̮ƎƜĠƐŝ̮ġ˫Ɠ̮̮œƖóŝ̮ƋƜŞƂŁ
̮ŘłŢƜĻĢƌ̮̩ŘƔĻ̮ƎƮķŘĻ˫ƐĻ̮ŔƏŘĻ˭̮̮ƎƮķ̮ŗœ̮ŀěŘš̮ĢĠƐƮŔƂƏķŘšĢƌ̮ŠƓ˫ě̮ŬƮ̮'ŔĻ˫Ʈ̮

ƌŔť̮řķ̮ĢĜƮ̮řķ̮Ģš˫Ə̮Ŀ˫ƍķŘŎĻ̮˫ƓŠƓ˫ě̮˭̮ƒƮ˫ƌŘŝ̮ƋŊō̮'ŀóŝķ̮Ģƈ˫óƌ̮ġ˫óƓŗķř˫Ļ̮ŗœ̮ġŗķŖğ̮

̮ƍī̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ƒě̮ĢƂƮœ˫Ŧƌ̮řķ̮ĢĜƮĢƌŁ̮̮ųƖũƖƌ̮ƍķƖĢĠłžšī̮ŀěŘš̮̮ƒŶƈ˫Ůƌ̮œŗƖƌ̮ķŗ̮śŗƖĻ̮řķ̮˫Ɠ

ŝŗŘĻ̮˭œķœ̮ŗķŘƁ̮ĢŝŗŘĻ̮ƕĢ̮ŀļŞƏ̮ĿķŘŅķ̮Ģƈ˫ƌ̮ġ˫Ɠ̮̮ŬƮķŘš̮ŘĻ̮ŀěŘšĢƈ˫ƌ̮ĢĠłžšī̮̮'ŀŝķ̮ŀěŘš

ƋƔƌ̮řķ̮ĢĜƮ̮ŀļŞƏ̮ƎƮŘŁ̮ġ˫Ɠ̮̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ġŗƕīœƖŝ̮ŀŝķƀƜƂŎŁ̮ňƮ˫łƏ̮̮ƍķŗ˫óĜ̗Ɠ̮ƕ̮ŘĠƐƓī

̓˲˴˺˶̮ƍ˫ŢƏ̮̒Ģƌœ̮ƒě̮ŔƓ̮ŀěŘš̮̮Ƈ˫ó̗łōķ̮ŔƐóš˫Ļ̮ƒłóšķœ̮ġŘŁƣ˫óĻ̮şœŘóğ̮ŗœ̮ƒƮ˫ƌŘóŝ̮ƒóě̮ĢƮ˫Ɠ

                                                      

 Ciaran   &Bhaird .1 



˴˷̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ĢĠłžšī̮ŀěŘš̮ƎƮķ̮ŗœ̮̮Řł̗ě̮˫ƓĢƌš̮œƖ̮̮̇ŠƮķŚŽķ̮ĺŉƖƌ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ĺŝ˫Ɛƌ̮ŀƮŘƮŔƌ̮ķŘƮř

ƒƐƮŚƓ̮ŠƓ˫ě̮ƕ̮ŔƜƈƖŁ̮Ģƌ̮ŴĻ˫Ɛƌ̮ƎƜƌĮŁ̮ġ˫Ɠ̮'œœŘóğ̮ġĘŁķŘłóŝķ̮řķ̮̩œ˫žłóŝķ̮̮ŴóƁķƖƌ̮ŗœ̮ĺóŝ˫Ɛƌ̮ġ˫óƓ

ŠƜč̮ŬƮķŘš̮ŗœ̮ķŗ̮ŀěŘš̮ĢƮ˫ƏķƖŁ̮żƉłŒƌ̮̮Ŕōķƕ̮ġķŘĻ̮ġŘłŢƜĻ̮ġŘƮŖč̮Ż˫ŮŶƏķ̮ƕ̮̩œŘĻ̮ƣ˫Ļ̮̩Ŕš̮ĢƐƜĻ

Ģƌ̮ƋƓķŘŽ̮ġœ˫ŦłƁķě̮ĢƮķŗķœ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ƒě̮ĢƏ˫ƌř˫ŝ̮'ŔƐ̮ĢƓŔĻ̮ƕ̮˫Ɠ̮̮ķŗ̮Ƈœ˫óŶłƌ̮Ģłŝ˫Ɯŝ̮ġŗ˫ŉ̮ġ˫Ɠ

̮ŔƮ˫̗Ə̮ƋƜŲƐŁĢƌŁ̮Ƈœ˫ŶŁ̮̩œř˫Ļ̮ƕ̮ĚŞƮŗ̮ƎƜĻ̮ŔƏķƖ̮̮ġŘóƜğŗœ̮Ƈ˫ó̗łōķ̮ŬƮķŘóš̮ƎóƮķ̮ŗœ̮ƕ̮̩œƖó̗Ə̮œ˫ŊƮķ

Ģƌ̮ŠƓ˫ě̮Ģƈ˫ƌ̮ĢĠłžšĬĻ̮˫Ļ̮ŀěŘš̮̮˭ĢłŢčœƕŗ̮ġ˫̗ƐƓŗ̮̓ŔĻ˫Ʈ˲˴˹˸̮'̮̒ġŘóŲƏ̮ĢƏ˫óļƌ̮ƒóĻ̮ƒŉƖŁ̮˫Ļ

̮ƎƜƜļŁ̮ƒƌķœķ̮ŗœ̮ŠƓƕĘč̮ƒƐƜŢƜč̮ſƖŽĢƌğ̮'œœŘ 

ƎƮŘŝ˼̮̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˳˲̮˭̒Ŕóƌ̮ŘƜŅĮóŁŀƮŘƮ̮˫ƌŘóŝƒƮ̮ŗƕīœƖóŝ̮ŘóĻ̮şœŘóğ̮ŗœġ̮ŀěŘóš̮̮ķŗ̮ŗœ

ƍ˫łŞƔƈ̮'ŔƏœŘě̮ĢŝŗŘĻ̮˫łƏňƮ̮ĻŘŊŁĢ̮ĚƮ̮̮ƒŮĻķŗU̮óĻ̮ƒóƏƕŗķƕ̮̙ĜóšƎƜ̮˫ƌŘóŝ̮ŌŮóŝƒƮ̮̮ƕ̮şœŘóğ̮ŗœ

ŗƕīœƖŝġ̮Ģƌ̮şŗķŚğ̮ķŗ̮ŀěŘš̮ķ̮ƒĻ̮˭ŔƐěƎƮ̮ƐŶƌ˫̮˫ƌŘŝ̮ƒěƒƮ̮ółļņƌ̮ŘƜŅĮóŁ̮şœŘóğ̮ŗœĢ̮ŗƕīœƖóŝ̮ŘóĻġ̮

ŀěŘš̮Ə˫łŞƔƈ̮ġ˫ƓĢ̮ƔĻ̮ŌŮŝ̮̓Řŝ̮ƒĻŘŝ̮ƒŮƂƏ̮˫ŁƒƐƜ˫ƌŘóŝ̮˭Řóŝ̮ƒóĻ̮Řóŝ̮ƒóŮƂƏ̮řķ̮Ŝóč̮'œŗķœ̮̒ƒƮ̮̮ŗœ

žƐƌ̮ŘƜŅĮŁ̮ƒĻ̮ųƕŘš̮şœŘğĢ̮īœƖŝ̮ŘĻŗƕġ̮Ģƌ̮ŀěŘš̮̮'ŔƐěś˫ƔƐƜƌ˽̮̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˳˲̮˭̒ŝŗŘĻ̮ƒĻĢ̮

Ŕƌ̮ŘƜŅĮŁŀƮŘƮ̮˫ƌŘŝƒƮ̮şœŘğ̮ŗœ̮˭ŗƕīœƖŝ̮ŘĻġ̮̮ŗķř˫Ļ̮œŘĜƉ̗ŵ̮ƕ̮ŗœŀěŘš̮ġ˫Ɠ̮̮ĢƏ˫łŞě˫čĢƌ̮œřķœŘóč'̮

̩œķœ̮ƋƜŞƂŁ̮ŠŒĻ̮ƒŝ̮ƒĻ̮˫Ɠ̮̩Ŕš̮̮˭ŔƏķ̮ĢƏ˫ƌř̮̩ř˫Ļ̮ĢƐŶƮ˳˱˱˳̮̮˫ Ł˳˱˱˸˭̒ĢƏ˫óƔŉ̮ƍķŘóŎĻ̮řķ̮ŠƜóč̮̓˭̮

˳˱˱˸̮̮˫ Ł˳˱˱˹̮̮̓ƇƖŭ̮ŗœƕœ̮ƕ̮̒ƍķŘŎĻ̩ŗ̮Ŝčř̮ķ̮̮ƍķŘŎĻġœ˫ŦłƁķ̮ĢƏ˫Ɣŉ̮̓˳˱˱˹æ˳˱˲˴˫łƏ̮'̒ňƮ̮

Ģƌ̮ƍ˫ŢƏ̮ŗœ̮ŔƓœ̮ƇƖŭ̮̮ƍķŘŎĻġœ˫ŦłƁķ̮Ə˫ƔŉĢ̮˳˱˱˸&˳˱˱˹̮ŀěŘóš̮̮˫Ɠŝŀóŝ˫Ɯ̮ƒŲŽ˫Ŏƌ̮ƒóƏķŗ˫ě̮

şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮č̮ŗœ̮ķŗŠƜ̮ķ̮ŘĻ̮̩ƕƤŵ̮'ŔƐłŽŘğňƮ˫łƏ̮ƎƮ̮ĚóƮ̮óĻ̮ŘóŶƂƌ̮ƒóŮĻķŗƎƜ̮˫ƌŘóŝ̮ŌŮóŝƒƮ̮̮ŗœ

̮ķŗ̮ŀěŘš̮œŘĜƉ̗ŵ̮ƕ̮şœŘğĢƌ̮ƍ˫ŢƏ̮'ŔƓœ Ɩ̗Ʈř̮ƕ̮ƍƖ̗Ʈřƍ̮̓˾˳˱˳˱ƋłŞƜŝ̮ŘƜŅĮŁ̮ĢŝŗŘĻ̮ƒĻ̮˭̮̮̒ġ˫Ɠ

                                                      

1. Sorin 

2. Minhas 

 Zimon & Zimon.3  



ŀěŘș̌ŗœ̦Ģƈ˫ƌ̦ĢĠłžšī̦˫Ļ̦şœŘğ̦ŗœ̦ƒƮ˫ƌŘș̂ƕ̦ĢĠƐƮŔƂƏ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˴˸ 

ŀěŘš̮Ģƈ˫ƌ̮ƍķŘŎĻ̮ƕ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮ŀƜžƜě̮ŀƮŘƮŔƌ̮̮ƍ˫óŢƮķ̮'ŔƐłőķœŘč̮ƍ˫łŞƔƈ̮ŗœ̮˫Ɠ

̮Ģƈ˫óƌ̮ƍķŘŎĻ̮ƇƖŭ̮ŗœ̮ƒě̮ŔƏœķœ̮ƍ˫ŢƏœƖŉƕ˫óĻ̮ŠƮķŚŽķ̮şœŘóğ̮ŗœ̮ƒƮ˫ƌŘóŝ̮˭ŀóƜžƜě̮ŀƮŘƮŔóƌ̮̮ƒółŽ˫Ʈ

ƇķŗƖě̮ƕ̮˫ĜŞƈ˫ěƖĻ'ŀŝķ˼̮̓˳˱˳˱̮˭̒ŗƕīœƖŝ̮ƒŮĻķŗġ̮ƕ̮ŔƂƏĠƐƮĢ̮ƈ˫ƌĢ̮ŬƮķŘš̮ŗœ̮ķŗ̮ƈ˫óƌ̮ƍķŘóŎĻŗœ̮Ģ̮

ŀěŘš̮Ə˫łŞƔƈ̮ġ˫Ɠ'ŔƏœŘě̮ĢŝŗŘĻ̮Ģ̮Ģƌ̮ƍ˫ŢƏ̮ňƮ˫łƏ̮ŔƓœ̮ŀěŘš̮ƒě̮Ə˫łŞƔƈ̮ġ˫ƓĢ̮ƒĻ̮Ɖě̮ŗƖŭĢ̮̮ŀļŞƏ

̮ƍķŘŎĻ̮ŘƜŅĮŁ̮ƒĻġœ˫ŦłƁķŞ̮Ļŗ˫ƜƖ̮Ɓġ̮Ŕš̮'ŔƐłŞƓƎƮŘŁŔƮ̮̮ƍķŘŎĻ̮ŘƜŅĮŁ̮ġœ˫ŦłƁķƈ˫óƌ̮şœŘğ̮ŀļŞƏ̮ŘĻĢ̮

œƖĻ'̮œŗ̮ŀěŘš̮œŗƖƌ̮ĠłŞĻķƕ̮ƒě̮ĢƮ˫ƓĢ̮ĜƏ˫ĻĢ̮ř̮ƕ̮Ƌěœ˫Ʈķ̮œ̮˭ŔƏŗœķœ̮ƍ˫ŢƏ̮ňƮ˫łƏ̮ŀěŘóš̮ƒě̮̮ƒłóŞĻķƕ̮ġ˫Ɠ

ĚƏ˫Ļ̮ƒĻ̮Ļ̮ĝŗŚĻ̮ġ˫ƓŘłŢƜ̮̮ŗ˫ĕœĢĠłžšīƈ̮˫ƌĢ̮̩Ŕš̮̮ŔƏķó̮ŗƕīœƖóŝġ̮ŔóƂƏ̮ƕĢĠƐƮ̮ƈ˫óƌĢ̮ƍī̮̮ƍ˫óƌř̮ŗœ̮˫óƓ

ƈ˫ƌ̮ƍķŘŎĻĢ̮ƈ˫ƌ̮ƍķŘŎĻ̮řķ̮ŔŶĻ̮ƒĜƉĻĢ̮̩˫ŁƖě̮ŗœ̮̮̓ƒĻ̮̒ĿŔƌŔƐƉĻ̮ƕ̮ĿŔƌġœ˫Ʈř̮ŗķŔƂƌ̮ŠƓ˫ě̮'ŀŝķ̮ƒłŽ˫Ʈ̮̮ 
ƍ˫Şōķ̮ĢƉŵ˽̮̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˳˱̮ƒóĻ̮˭̒óŝŗŘĻĢ̮ŗóĻ̮ƒóŮĻķƎƜ̮ŔóƌŀƮŘƮ̮˫ƌŘóŝƒƮ̮̮ƕ̮şœŘóğ̮ŗœ
ŗ˫ŊŁ̮œŘĜƉ̗ŵ̮ƇƖŭ̮ŗœ̮ġ̮ƍķŘŎĻġœ˫ŦłƁķ̮˳˱˱˹̮ňƮ˫łƏ̮'ŔƐłőķœŘč̮˫čƕŗķ̮ŗœ̮˭̮ƍ˫ŢƏĢƌœ̮Ļ̮ƒě̮ŔƓƎƜ̮

˫ƌŘŝƒƮ̮ŗ˫ŊŁ̮œŘĜƉ̗ŵ̮ƕ̮Ťƈ˫ő˫Ə̮şœŘğ̮ŗœġ̮óžƐƌ̮ƒóŮĻķŗĢ̮˫ółƏ̮'œŗķœ̮œƖóŉƕňƮ̮óƐĖ̗ƓƎƜ̮̮ƍ˫óŢƏ
Ģƌœ̮Ŷƌ̮ƒě̮ŔƓġ˫Ɠŗ˫Ɯ̮ŔƂƏĢĠƐƮ̮ļŞƏ̮˫Ļ̮̩Ŕš̮œŗƕīŘĻŀ̮ƉŶŽĢ̮ŘƜŅĮŁ̮ƐŶƌĢ̮ġŗķœ̮ŗ˫óŊŁ̮œŘóĜƉ̗ŵ̮ŘóĻġ̮

̮ŬŝƖŁ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏROAķ̮ŘĻġ̮˫ƓŗƖŢě̮ƒ̗Ɠġ̮œ˫ŎŁķƒóƮ̮̮ƍķŘóŎĻ̮'œŗķœ̮˫óčƕŗķġœ˫óŦłƁķ̮˳˱˱˹̮
ŘƜŅĮŁ̮̙Ļ˫Ɓ̮žƐƌ̮ƒŉƖŁĢ̮̮ŘĻROA̮ķ̮ŘĻ̮̩ƕƤŵ̮'ŀšķœƎƮ˭̮ġœ˫ŦłƁķ̮ƍķŘŎĻ̮ƇƖŭ̮ŗœ̮óžƐƌ̮ƒóŮĻķŗĢ̮óĻƎƜ̮
˫ƌŘŝƒƮ̮ŗ˫ŊŁ̮œŘĜƉ̗ŵ̮ƕ̮Ťƈ˫ő˫Ə̮şœŘğ̮ŗœġ̮ƌ̮ŗœƍ˫Ɯ̮ŀěŘš̮̮ġ˫ƓŁķƒƮœ˫Ŏ̮˫ŝ̮ƕ̮˫čƕŗķŘƮ̮̮˫ƓŗƖŢě

'ŀŝķ̮ƒłšķœ̮œƖŉƕ̮ƒěƖŞƮķœ.̮̓˳˱˲˺̮ŠƂƏ̮ĢŝŗŘĻ̮ƒĻ̮ĢƂƜƂŎŁ̮ŗœ̮˭̒ŔƌƮŘƮŀ̮˫ƌŘŝƮƒ̮̮şœŘóğ̮ŗœ
ŭ̮ŗœĢ̮̮ƍķŘŎĻ̮ġœ˫ŦłƁķƏ˫Ɣŉ̮ŗœ̮ĢƎčķė̮̮ƍ˫ŢƏ̮ňƮ˫łƏ̮'ŀŝķ̮ƒłőķœŘčĢƌœ̮ŔƓ̮̮ƒěŀƮŘƮŔƌ̮˫ƌŘóŝƮƒ̮

ŭ̮ŗœ̮şœŘğ̮ŗœĢ̮żƜŶũ̮ƍķŘŎĻ̮'ŀŝķ̮̩œƖĻ̮ŘŁ̮ķ̮ŘĻ̮̩ƕƤŵƮƎžƐƌ̮ƒŮĻķŗ̮˭Ģ̮ĻƜƎ̮˫ƌŘóŝƮƒ̮̮şœŘóğ̮ŗœ
Ž˫ũķĢ̮ƒĻ̮˭ƍķŘŎĻ̮ƇƖŭ̮ŗœ̮ŀěŘš̮œŘĜƉ̗ŵ̮ƕ̮ķŘĻ̮̩ĘƮƕġ̮ŀěŘš̮ĝŗŚĻ̮ġ˫Ɠ̮̮˭ŘŁŠƮķŚŽķ̮'ŀŝķ̮ƒłŽ˫Ʈ̮̮

                                                      

1. Bukalska & Król 

2. Ali Ķhsan 

3. Daisuke  



˴˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ŻƖłŞƮŘě˼̮̮ƕ̮̓ƍķŗ˫Ĝ̗Ɠ˳˱˲˵̮ĢóŝŗŘĻ̮ķŗ̮ġœ˫óŦłƁķ̮ƍķŘóŎĻ̮ƕ̮ĢĠƐƮŔóƂƏ̮ƒŮĻķŗ̮ĢƂƜƂŎŁ̮ŗœ̮˭̒

̩œƖ̗Ə̮ƒĻ̮ƀƜƂŎŁ̮ƒƐƜŢƜč̮ĢŝŗŘĻ̮˫Ļ̮ƒě̮ƀƜƂŎŁ̮ƍī̮ňƮ˫łƏ̮'ŔƏķ̮ƒóƏ˫ŒĻ˫łě̮ĿŗƖóť̮Ɗ˫ŊƏķ̮ġķ̮̮ŀóŝķ̮̩Ŕóš

̮ƍ˫ŢƏĢƌœ̮̮ƒě̮ŔƓŔƂƏƮĠƐĢ̮ŠƓ˫ě̮˫Ļ̮ŗķř˫Ļ̮˫Ɠŗķř˫Ļġ̮Ģƌ̮ŠƓ˫ě̮Ɗ˫Ɣŝ̮ķ̮ƒě̮ŔĻ˫ƮƮƎ̮ƍ˫óŢƏ̮Řóƌķ̮̮̩ŔƐƓœ

Ļ̮ŀļņƌ̮ƒŮĻķŗƜƎ̮ŗ̮ƕ̮ŗķř˫ĻƮĚŞ̮ŔƂƏƮĠƐĢ̮ŀŝķ'̮̮ƍ˫ŢƏ̮ƀƜƂŎŁ̮ƍī̮ƎƜƐĖ̗ƓĢƌœ̮ŔƓ̮Ļ̮ƒěƜƎ̮ŗƮĚóŞ̮

ŗ˫ļłŵķġ̮ŗ̮ƕƮĚŞ̮ŔƂƏƮĠƐĢ̮̮˭œŗķœ̮œƖŉƕ̮ŀļņƌ̮ƒŮĻķŗƮƐŶĢ̮ĻƜƎ̮ŚƓƮƒƐ̮˫Ɠġ̮ŔƂƏƮĠƐĢ̮̮ŀƜžƜě˫Ļ̮Ɗ˫Ɣŝ

˫č̮ƕ̮ƣ˫Ļ̮ŗ˫ļłŵķƜƮƎ̮ķŚŽķ̮ƍ˫ƌř̮ŗœ̮ƕ̮œŗķœ̮œƖŉƕ̮Ŀƕ˫žŁƮŠ̮̗ŭķ̮ƊŔŵƜƍ˫Ɛ̮̮ŗķř˫ĻŘƜŅĮŁŗ̮ƮĚŞ̮̮ŘóĻ̮ŗ˫ļłŵķ

ŗƮĚŞ̮ŔƂƏƮĠƐĢ̮ŔŢŁƮŔ̮Ģƌš̮˫Ə˫Ɠ'œƖ˽̮̓˳˱˲˳̮ƒŮĻķŗ̮˭̒œ˫óŦłƁķ̮ƍķŘŎĻġ̮Ŕóƌ̮ƕŀƮŘƮ̮˫ƌŘóŝƒƮ̮̮ŗœ

ŀěŘš̮şœŘğ̮˫Ɠ̮̮ġœ˫ŦłƁķ̮ƍķŘŎĻ̮ƇƖŭ̮ŗœ̮ƍ˫ŢƮķ̮ƀƜƂŎŁ̮ňƮ˫łƏ̮'œƖ̗Ə̮ĢŝŗŘĻ̮ķŗ˳˱˱˸̮̮˫óŁ˳˱˱˹̮

ŀěŘš̮˭œķœ̮ƍ˫ŢƏ̮Ɯƈœ̮ƒĻ̮˫Ɠ̮ƋóƓ̮ġŘół̗ě̮ŔóƮŘő̮ġ˫óũ˫ƂŁ̮ƕ̮ġŘół̗ě̮şƕŘóŽ̮ĢĠƐƮŔóƂƏ̮ŠƓ˫óě̮̙

ƒłšķœ̮̮'ŔƏķ̩˫ĠƐĻ̮řķ̮ƒě̮ĢƮ˫Ɠ̮ƈ˫ƌ̮ŘŲƏĢ̮̮ŬƮķŘš̮ŗœƒŲŽ˫Ŏƌ̮̮ĿŔóƌŔƐƉĻ̮ƒƏķŗ˫ě̩œƖĻ̮ŔóƏķř˫óŝœķřī̮˫óĻ̮˭ġ̮

˫ƌŘŝƒƮ̮Ļ̮şœŘğ̮ŗœŠƜ̮ƒĻ̮Ŕō̮řķ̮̮'ŔƏŔƌī̮ŗ˫Ɛě̮ƍķŘŎĻ̮˫Ļ̮ĢĻƖő̮
̮̓ƍķŗ˫óĜ̗Ɠ̮ƕ̮ŔƏƕŗ˫ƔĻ˲˵˱˱̮˭̒ŘƜŅĮóŁ̮ŀƮœƕŔóŎƌ̮Ģƈ˫óƌŘ̮óĻ̮ƒóŮĻķŗ̮ƎƜóĻ̮ƒóŉƕ̮ŔóƂƏ̮œķř˫óƌ̮˫óĻ̮

ĢğŔƏƖšŔƂƏƕ̮̮ŗķŘ̗łŝķ̮ĿƤƌ˫Ŷƌ̮̮ƍ˫ŢƏ̮ňƮ˫łƏ̮'ŔƏœķœ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮ķŗ̮Ɗ˫ƔŝĢƌœ̮̮ƒóě̮ŔƓ̮ƒóŉƕ
Ɗ˫Ɣŝ̮ĿƤƌ˫Ŷƌ̮ŗķŘ̗łŝķ̮ƕ̮Ɗ˫Ɣŝ̮ĢğŔƏƖšŔƂƏ̮ŘĻ̮œķř˫ƌ̮ŔƂƏ̮̮'œŗķœ̮ĢžƐƌ̮ƕ̮ŗķœ˫ƐŶƌ̮ƒŮĻķŗ̮ŀƮœƕŔŎƌ

żƜŶŪŁ̮ķŗ̮ƒƉƌ˫Ŷƌ̮ŗķŘ̗łŝķ̮ƕ̮Ɗ˫Ɣŝ̮ĢğŔƏƖšŔƂƏ̮˫Ļ̮œķř˫ƌ̮ŔƂƏ̮ƒŉƕ̮ƎƜĻ̮ƒŮĻķŗ̮˭Ģƈ˫ƌ̮Ģƌě̮ŔƐ' ̮ġŔŝķ
̮̓ĢƏ˫̗ƜƉŝ̮ƕ˲˴˺˺ƒĻ̮ĢƂƜƂŎŁ̮ŗœ̮˭̮̒Ťő˫š̮ƎƜĻ̮ƒŮĻķŗ̮ĢŝŗŘĻ̮̮ųƖóƁƕ̮˫óĻ̮ĢĠƐƮŔƂƏ̮ƕ̮ƒƮ˫ƌŘŝ̮ġ˫Ɠ
ĢĠłžšī̮Ģƈ˫ƌ̮ŠƜč̮ƕ̮̮ƍī̮ĢƐƜĻĚƏ˫Ļ̮ŗœ̮ġ˫Ɠ̮̮'ŔƐłőķœŘč̮ƍķŘƮķ̮ňƮ˫ółƏ̮ƍ˫óŢƏĢƌœ̮̮Ťő˫óš̮ƎƜóĻ̮ŔóƓ
ĢĠƐƮŔƂƏ̮œŗķŔƏ̮œƖŉƕ̮ġŗķœ˫ƐŶƌ̮ƒŮĻķŗ̮Ģƈ˫ƌ̮ĢĠłžšī̮˫Ļ̮̮̇ŠƮķŚŽķ̮˫Ļ̮Ģƈƕó̗łōķ̮ƒƮ˫ƌŘóŝ̮Ťő˫š̮Ƈ˫
̮ųƖƁƕĢĠłžšī̮ĚƏ˫Ļ̮ŗœ̮Ģƈ˫ƌ̮̮˭ƒƏƖ̗Ə̮ġ˫ƓƒĻ̮Ģƌ̮ŠƓ˫ě̮ġŗķœ˫ƐŶƌ̮ŗƖŭ̮'ŔĻ˫Ʈ̦

                                                      

 Christoph.1  

2. Hana 



ŀěŘș̌ŗœ̦Ģƈ˫ƌ̦ĢĠłžšī̦˫Ļ̦şœŘğ̦ŗœ̦ƒƮ˫ƌŘș̂ƕ̦ĢĠƐƮŔƂƏ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˴˺ 

̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ŗ˫ěƖŉ˲˴˺˹ĢŝŗŘĻ̮ƒĻ̮˭̮̒œƖŉƕ̮ƧóŮƂƏ̮ĢóƏķŘŎĻ̮ƊŗƖóŁƕ̮̮ŌŮóŝ̮ƧóƐƜƔĻ̮ŀƮŘƮŔóƌ̮
ƒƮ˫ƌŘŝŗ̮œ̮şœŘğƕ̮̮ŘƜŅĮŁƍ̮īŘ̮Ļ̮œŘóĜƉ̗ŵ̮Ģƈ˫óƌ̮̩˫ĠƐĻ̮ġ˫óƓ̮̮ƍī̮ňƮ˫ółƏ̮'ŔóƐłőķœŘč̮ƍķŘóƮķ̮ġœ˫óŦłƁķ

̮ƍ˫ŢƏ̮ŠƓƕĘčĢƌœ̮̮ŔƓƮķŚŽķ̮˫Ļ̮ƒě̮ƕ̮ŀóļņƌ̮ġŗ˫óŊŁ̮ġ˫ƓŔóōķƕ̮Ģƈ˫óƌ̮œŘóĜƉ̗ŵ̮ķŔółĻķ̮ŗœ̮ƊŗƖóŁ̮Š
˫ĠƐƓ̮˫ƌķ̮̇ŀŝķ̮ġœƖŶťĢƌě̮ƒ̮̮ŠƓ˫óě̮ńóŵ˫Ļ̮ƊŗƖŁ̮ŏŘƏ̮ŗœ̮ŠƮķŚŽķ̮˭ŔŝŘĻ̮Ģť˫ő̮ŌŮŝ̮ƒĻ̮ƊŗƖŁ

̮Ģƈ˫ƌ̮œŘĜƉ̗ŵĢƌš̮ŀěŘóš̮ġķŘóĻ̮ƊŗƖŁ̮ĢƏķŘŎĻ̮ƒŮƂƏ̮œķœ̮ƍ˫ŢƏ̮ŠƓƕĘč̮ňƮ˫łƏ̮'œƖ̮̮ĢóƏķŘƮķ̮ġ˫Ɠ˲˵̮
ŀěŘš̮˫ƌķ̮̇ŀŝķ̮Ŕťŗœ̮̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ġķŗķœ̮ƒě̮ĢƮ˫Ɠ̙̗ŎŁ̮ƒƏ˫łóŝī̮˭ŔƐłóŞƓ̮ŀóļņƌ̮̮ġŘƮŖóč

ƍī̮ġķŘĻ̮ƊŗƖŁ̮ĢƏķŘŎĻ̮ƒŮƂƏ̮ƕ̮ŔƏŗķœ̮ƊŗƖŁ̮̙Ļ˫Ƃƌ̮ŗœ̮ġŘłŢƜĻ̮̮œƕŔō̮ŗœ̮˫Ɠ˲˸̮̮ƎƜƐĖ̗Ɠ̮'ŀŝķ̮Ŕťŗœ
ƒŮĻķŗ̮Ģƈ˫ƌ̮œŘĜƉ̗ŵ̮ƕ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ƎƜĻ̮ƒŮĻķŗ̮œķœ̮ƍ˫ŢƏ̮ňƮ˫łƏ̮ƕ̮ĢŮőŘƜŹ̮ġķ U ̮ƒƏƕŗķƕ̮̙Ĝš
̮ƊŗƖŁ̮ƎƜĻ̮ƧŮĻķŗ̮ŗœ̮ƋƔƌ̮ĢƉƌ˫ŵ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ŀƮŘƮŔƌ̮ƕ̮ŀŝķŀŝķ̮Ģƈ˫ƌ̮œŘĜƉ̗ŵ̮ƕ̮Ģŝ˫Ďŝ̮'

̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˴˺˷ŀƮŘƮŔƌ̮˭̮̒ƒƮ˫ƌŘŝŗ̮œ̮˭şœŘğ̮œŘĜƉ̗ŵ̮Ģƈ˫ƌƕ̮̮ŀƮœƕŔŎƌ̮ġ˫Ɠ̮ƎƜƌĮŁ̮̮ķŗ̮Ģƈ˫ƌ
̮ġ˫Ɣƈ˫ŝ̮̩ř˫Ļ̮ŗœ˲˴˹˶̮̮˫ Ł˲˴˺˴̮̮ƒƮ˫ƌŘóŝ̮ŀƮŘƮŔóƌ̮œķœ̮ƍ˫óŢƏ̮ňƮ˫ółƏ̮'ŔóƏœķœ̮ŗķŘóƁ̮ĢóŝŗŘĻ̮œŗƖƌ

̮ŬƮķŘš̮ŗœ̮ƎƜƐĖ̗Ɠ̮'œŗķœ̮ŗķœ˫ƐŶƌ̮ƕ̮ŀļņƌ̮ƒŮĻķŗ̮œŘĜƉ̗ŵ̮ƕ̮şœŘğŗœƈ˫óƌ̮ŀƮœƕŔóŎƌĢ̮ƒƮ˫ƌŘóŝ̮˭
̮şœŘğŗœŠƓ˫ě̮Ģƌ̮ŀěŘš̮ƎƮķ̮ƕ̮ŔĻ˫Ʈ̮̮˫ƓƒƮ˫ƌŘŝ̮̮ƒóĻ̮ŀļóŞƏ̮ġŘół̗ě̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ŗœ̮ġŗķŖğ
ŀěŘš̮ŔƐłŞƓ̮Ģƈ˫ƌ̮ŀƮœƕŔŎƌ̮ƍƕŔĻ̮ƒě̮ŔƏŗķœ̮ĢƮ˫Ɠ̮'ƏķƕŗřĢ̮̓˲˴˺˷̮˭̮̒ŀļóŞƏ̮ƎƜĻ̮ƒŮĻķŗ̮ĢŝŗŘĻ

̮ƕ̮ĢĠƐƮŔƂƏ̮ƕ̮ƒƮ˫ƌŘŝĢĠłžšī̮ĚƏ˫Ļ̮Ģƈ˫ƌ̮ƒłŽŘƮŖč̮ġ˫Ɠ̮ķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƒółőķœŘč̮ƍ
̮'ŀŝķƇŔƌ̮ĢŝŗŘĻ̮řķ̮̙ť˫ō̮ňƮ˫łƏ̮̮ƍ˫ŢƏ̮ŠƓƕĘč̮ġ˫ƓĢƌœ̮̮ƒóĻ̮Ɗ˫Ɣóŝ̮ƍ˫ļō˫ť̮ſƖƂō̮ŀļŞƏ̮ŔƓ

̩ŘƔĻ̮ġ˫ƓŔƌīŗœ̮ƕ̮ŗķœ˫ƐŶƌ̮ƕ̮ĢžƐƌ̮ŘŅķ̮ġķŗķœ̮ĢƮķŗķœ̮̙ě̮̮ŘĻ̮ġŗķœ˫ƐŶƌ̮ƕ̮ŀļņƌ̮ŘŅķ̮ġķŗķœ̮ġķĢĠłžšī̮
ĚƏ˫Ļ̮Ģƈ˫ƌ̮ƒłŽŘƮŖč̮ġ˫Ɠ̮̮ŘóŅķ̮ƒóě̮ŀóŝķ̮Ģƈ˫óō̮ŗœ̮ƎóƮķ̮ƕ̮œŗķœ̮ƍķŘóƔŁ̮ŗķœ˫óƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš
˫ƓŘƜźłƌĢƮķŗķœ̮̩œř˫Ļ̮ġ̮ĚƏ˫Ļ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏ̮ƕ̮˫Ɠ̮̮˫Ļ̮˫ƓĢĠłžšī̮̮œŗƖƌ̮Ģƈ˫ƌŔƜƮĮŁ̮ŀŽŘĠƏ̮ŗķŘƁ.̦

̮Ģļō˫ť̮̓ŔƓ˫š˲˴˺˶ĢŝŗŘĻ̮ƒĻ̮˭̮̮̒ƍķŘŎĻ̮ƎƜĻ̮ƒŮĻķŗġœ˫ŦłƁķ̮Ƈ˫ŝ̮ŗœ̮ƒłŝƖƜč̮ųƖƁƕ̮ƒĻ̮̮ġ˫óƓ
˲˴˺˱&˲˴˺˳̮ŀŝ˫Ɯŝ̮ƕ̮ŀěŘš̮ŔƂƏ̮ƒŉƕ̮ƍ˫ƮŘŉ̮ƕ̮œƖŝ̮ƋƜŞƂŁ̮ġ˫Ɠ̮ƒłŽŘƮŖč̮ġ˫Ɠ̮̮śŗƖóĻ̮ŗœ̮̩Ŕš

ƍķŘóƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮̮'ŀóŝķ̮ƒółőķœŘč˫ółƏƮň̮̮ƍķŘóŎĻ̮ŘóƜźłƌ̮ƎƜóĻ̮ĢĠłóŞļ̗Ɠġœ˫óŦłƁķ̮̮ƕ̮ġřŗķ̮ƕ



˵˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ŀŝ˫Ɯŝ̮ŀěŘóš̮ĢŁ˫óƜƉ̗ŵ̮ŔƂƏ̮̩Ɩŉƕ̮ƕ̮Ɗ˫Ɣŝ̮œƖŝ̮ŴƮřƖŁ̮ġ˫Ɠ̮ƒłŽŘƮŖč̮ġ˫Ɠ̮̮ſķŗƕķ̮śŗƖóĻ̮ŗœ̮̩Ŕóš
̮ƍķŘŎĻ̮ƎƜĻ̮ƒě̮ŀŝķ̮ƍī̮řķ̮Ģě˫ō̮˭ƍķŘƔŁ̮ŗķœ˫ƔĻġœ˫ŦłƁķ̮ŀŝ˫Ɯŝ̮ƕ̮̮ŔƂƏ̮ƒŉƕ̮ŴƮřƖŁ̮Ģŭ˫ŞļƏķ̮ġ˫Ɠ

ƐŶƌ̮ƕ̮ŀļņƌ̮ū˫ļŁŗķ˫̮Ļ̮ƎƜƐĖ̗Ɠ̮ƕ̮ŗķœ̮ƍķŘŎĻ̮ƎƜġœ˫ŦłƁķ̮̮ū˫óļŁŗķ̮ŚóƜƏ̮ĢŁ˫óƜƉ̗ŵ̮ŔóƂƏ̮̩Ɩŉƕ̮ƍķŚƜƌ̮ƕ
ĢƐŶƌ̮ƕ̮ĢžƐƌ̮̮œƖŉƕ̮ġŗķœ̮̩̓ķƖő̮ĢƐƜƌķ̮ƕ̮ŘĠƐƓī̮'œŗķœ˲˴˺˶ƒƏ˫ŒĻ˫łě̮şƕŗ̮ƒĻ̮ĢƂƜƂŎŁ̮ŗœ̮˭̮̮̒ƕ̮ġķ

̮ĢŝŗŘĻ̮ƒĻ̮ƎƜŢƜč̮Ŀ˫ƂƜƂŎŁ̮ŗƕŘƌ̮˫Ļ̮ŘĻ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ŘŅķ̮'ŔóƐłőķœŘč̮Ģƈ˫óƌ̮ĢĠłžšī̮ňƮ˫ółƏ̮ƍī
ƀƜƂŎŁ̮̮ƍ˫óŢƏĢƌœ̮ŔóƓ̮̮ƒóě̮ƒƮ˫ƌŘóŝŘóğ̮ŗœşœ̮̮œŗķœ̮ŗķœ˫óƐŶƌ̮ƕ̮ĢóžƐƌ̮ƒóŮĻķŗ̮Ģƈ˫óƌ̮ĢĠłžóšī̮˫óĻ
ƒĻ̮Ŀŗ˫ļŵ̮̮ŠƮķŚŽķ̮˫Ļ̮ŘĠƮœşœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ŀěŘš̮̮˫Ɠ̮Ƈ˫̗łōķĢƈ˫óƌ̮ĢĠłžóšī̮ŀěŘóš̮ƎóƮķ̮ŗœ̮̮˫Ɠ

Ģƌ̮ŠƓ˫ě̮ŔĻ˫ƮƐĖ̗Ɠ̮˭ƜƎ̮Ɗ˫ŊƏķ̮Ŀ˫Ŷƈ˫Ůƌ̮ĢŝŗŘĻ̮̮ƍ˫óŢƏ̮ĢĠƐƮŔóƂƏ̮˫óĻ̮ƒŮĻķŗ̮ŗœ̮̩ŔšĢƌœ̮̮ƒóě̮ŔóƓ
ĢƮķŗķœ̮ƍœƖĻ̮ƎƜƮ˫č̮ĢƓŔĻ̮ƍœƖĻ̮ƣ˫Ļ̮ƕ̮ġŗ˫ŉ̮ġ˫Ɠ̮ŗ˫ŉ̮ġ˫ƓƒŉƖŁ̮˫Ļ̮ġ̮̮ĢƓ˫óŁƖě̮ŔƜóŝŗŘŝ̮ƒóĜƐƮķ̮ƒĻ

̮ĢĠƐƮŔƂƏ̮ƍķŘŎĻ̮ńŵ˫Ļ̮œŗķœĢƌš̮'œƖ 

̮̓ƎƜĵī̮ƕ̮ĢƮƤě̮ƕŗ˫ŝ̮œķĘƏ̮ĢƉŵ˲˴˺˴̮˭̒ŘƜŅĮŁ̮ƒƮ˫ƌŘŝ̮̮ƒóĻ̮ƒŉƖŁ̮˫Ļ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ŗœ̮ġŗķŖğ
ŀƮœƕŔŎƌ̮ŀƜŝ˫Şō̮ŘĻ̮Ģƈ˫ƌ̮ƎƜƌĮŁ̮ġ˫Ɠ̮̮ŔƂƏ̮̩Ɩŉƕ̮ƍ˫ƮŘŉ̮̮ƍī̮ňƮ˫ółƏ̮'ŔóƏœķœ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮ķŗ
̮ƍ˫ŢƏ̮ŠƓƕĘčĢƌœ̮ķŘš̮ŗœ̮ŔƓŬƮ̮̮ƕ̮Ģƈ˫óƌ̮ƍķŘóŎĻŀƮœƕŔóŎƌ̮̮Ŀ˫óļƈ˫Ůƌ̮ƇƖóťƕ̮̩ŗƕœ̮Ģƈ˫óƌ̮ġ˫Ɠ

ƒĻ̮̮ġķŘĻ̮ġŗ˫ƜŶƌ̮ƍķƖƐŵ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ŀƮŘƮŔƌŉ̮ŀƜóŝ˫Şō̮ŠƮķŚóŽķ̮ĺŉƖƌ̮ŔóƂƏ̮ƒóŉƕ̮ƍ˫óƮŘ
Ģƌš̮'œƖ ̮ƕ̮ƍ˫ƜĜƉƌ̮˭ĢĻ˫Ɯƌ˫ěƖļƏƮƍ˫̮̓˲˴˺˳̮˭̒ƒƈ˫Ƃƌķ̮ĢŝŗŘĻ̮ƍķƖƐŵ̮˫Ļ̮ġ̮ŘƜŅĮŁ̮̮ĢƏ˫Ɣŉ̮Ģƈ˫ƌ̮ƍķŘŎĻ

ŀļŞƏ̮ŘĻ̮ŀěŘš̮ĢĠƐƮŔƂƏ̮ġ˫Ɠ̮ƒłŽŘƮŖč̮ġ˫Ɠ̮̮̩Ŕš˭ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩œŘě̮ƒĵķŗķ̮̮'ŔƏķ̮ňƮ˫łƏ
ƒƜũŘŽ̮ƍƖƌřī̮̮ƍķŘŎĻ̮ƒě̮œķœ̮ƍ˫ŢƏ̮ŠƓƕĘč̮ġ˫Ɠġœ˫ŦłƁķ̮̮˭ġŗ˫óŉ̮ŀļóŞƏ̮ġ˫óƓŘƜźłƌ̮ŘóĻ̮ĢƏ˫óƔŉ

̮ġŔƂƏ̮şœŘğ̮ŀļŞƏ̮ƕ̮ĢƏī̮ŀļŞƏŘƜŅĮŁ̮œŗķœ̮ġŗķœ˫ƐŶƌ̮ƕ̮ĢžƐƌ.̦̮

̮ŠƓƕĘč̮ƒƐƜŢƜč̮ƕ̮ġŘŲƏ̮ĢƏ˫ļƌ̮ƒĻ̮ƒŉƖŁ̮˫ĻƜũŘŽƒ˫̮Ɠġ̮Ģƌ̮ŘƮř̮ŋŘš̮ƒĻ̮ƀƜƂŎŁ̮˰Ŕš˫Ļ̮
˲̮''œŗķœ̮œƖŉƕ̮ġŗķœ˫ƐŶƌ̮ĢžƐƌ̮ƒŮĻķŗ̮Ģƈ˫ƌ̮ĢĠłžšī̮ƕ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ƎƜĻ 

˳̮''œŗķœ̮œƖŉƕ̮ġŗķœ˫ƐŶƌ̮ĢžƐƌ̮ƒŮĻķŗ̮Ģƈ˫ƌ̮ĢĠłžšī̮ƕ̮ĢĠƐƮŔƂƏ̮ƎƜĻ 



ŀěŘș̌ŗœ̦Ģƈ˫ƌ̦ĢĠłžšī̦˫Ļ̦şœŘğ̦ŗœ̦ƒƮ˫ƌŘș̂ƕ̦ĢĠƐƮŔƂƏ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˵˲ 

'̦˴şƕŗ̦ŠƓƕĘč̦Ģŝ˫Ɛș̌

ķƮƎ̮ƒƂļŭ̮ů˫Ŏƈ̮řķ̮ŠƓƕĘč̮ġŔƐĻ̮˫Ɛļƌ̮ŘĻ̮ŠƓƕĘčġ̮œŘĻŗ˫ě̮ųƖƏ̮řķ̮˭ŻŔƓġ̮˭ƒƂļŭ̮ů˫Ŏƈ̮řķ̮ġŔƐĻ̮
ťƖŁ̮ųƖƏ̮řķ̮˭şƕŗ̮ĺŞō̮ŘĻƜžĢ̮ķ̮ƕƌ̮řƜƍ˫̮ŠƓƕĘč̮ųķƖƏķ̮ġ˫Ɠ̮ťƖŁƜžĢ̮˭ĠłŞļ̗Ɠ̮ųƖƏ̮řķĢ̮ŀóŝķ̮'

ƕŗƮœŘĜķ̮ƮƎ̮ƕŗ̮Ŝč̮˭ŠƓƕĘčƮœķŔġ̮̩œķœ̮řķ̮̩œ˫žłŝķ̮̓ġ˫Ɠƕ̮ŗƮ˫ƓœķŔġ̮̮ŗƖóŲƐƌ̮ƒóĻ̮'ŀŝķ̮̒ƒłšŖğ
ũŘŽ̮ƍƖƌřīƜƒ˫̮ƓŝŘğŗ̮şƕŗ̮˭ƜƍƖ̮źłƌ̮ŔƐĕƜ̩Ř̮̮̩œ˫žłŝķƐĖ̗Ɠ̮'ŀŝķ̮̩ŔšƜƎ̮̗ŭķ̮ŀƔŉƜƍ˫Ɛ̮̮̙Ļ˫Ɓ̮řķ
˫łƏ̮ƍœƖĻ̮˫ĜŁķƮ˭ň̮ƍƖƌřī̮řķ̮ġ˫Ɠč̮ƜŠ̮łŝķ̮ŧŘŽŝŘğŗ̮řķ̮̩œ˫žƜ˭ƍƖ̮'ŀŝķ̮̩Ŕš̮̩œ˫žłŝķ 
ŀěŘš̮ƍƖƌřī̮œŗƖƌ̮ġ˫Ɠ ŀěŘš̮Ɗ˫̗Ł̮̙ƌ˫š̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖč̮ġ˫Ɠ

̮̩ŗƕœ̮ĚƮ̮Ģŭ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ˹̮Ƈ˫óŝ̮̩ř˫óĻ̮ŗœ̮ƕ̮ƒƈ˫ŝ̮̮ġ˫Ɠ˲˴˺˲̮̮˫óŁ˲˴˺˹̮ƚóƌ̮ƒóƏƖ̗Ə̮ƎóƮķ̮'ŔƐóš˫Ļ
ŀěŘš̮̩ŔƏŗķœŘĻŗœ̮˰ŔƐš˫Ļ̮ŘƮř̮ŬƮķŘš̮ƒŵƖ̗Ŋƌ̮ġķŗķœ̮ƒě̮ŔƐłŞƓ̮ĢƮ˫Ɠ̮

˫Ł̮̮Ƈ˫ŝ̮řķ̮̙ļƁ˲˴˺˲̮̮˫óƔƏī̮Ģƈ˫óƌ̮Ƈ˫ŝ̮ƍ˫Ʈ˫č̮'ŔƐš˫Ļ̮̩Ŕš̮ƒłŽŘƮŖč̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ
˳˺̮̮ƕŚóŉ̮'ŔƐóš˫Ļ̮ƒłóšķŔƏ̮Ģƈ˫óƌ̮̩ŗƕœ̮ŗœ̮żóƁƖŁ̮˫óƮ̮ŘƜƜźŁ̮ĢŝŗŘĻ̮œŗƖƌ̮̩ŗƕœ̮ŗœ̮'Ŕš˫Ļ̮̩˫ƌ̮ŔƐžŝķ
ĚƏ˫Ļ̮ƕ̮˫ƓŞŝİƌŀěŘš̮̓Ģƈ˫ƌ̮Ŀ˫̮ƒƮ˫ƌŘŝ̮ġ˫ƓƒŮŝķƕ̮˭ġŗķŖğŀěŘš̮˭Ģƈ˫ƌ̮ġŘğ̮̮˭ĞƐƮŔóƉƓ̮ġ˫Ɠ
ĚƏ˫Ļƕ̮˫Ɠ Ź̩ŘƜŀƮœƕŔŎƌ̮Ƈ˫̗ŵķ̮řķ̮Ŝč̮'ŔƐš˫ļƏ̮̮̒ŀěŘóš̮Ģƌ˫̗Ł̮˭˫Ɠ̮ĢóƐŶƮ̮̩ŔóƏ˫̗ƜƁ˫Ļ̮ġ˫óƓ˲˲˸̮

̮Ģŭ̮ŗœ̮ŀěŘš˹̮̮řķ̮Ƈ˫ŝ˲˴˺˲̮̮˫ Ł˲˴˺˹̮'ŀŽŘğ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮
̩œķœ̮̙ƜƉŎŁ̮ƕ̮ƒƮŚŊŁ̮ŗƖŲƐƌ̮ƒĻ̮̩Ŕš̮̩œ˫žłŝķ̮ġŗ˫ƌī̮şƕŗ̮Řũ˫ō̮ƀƜƂŎŁ̮ŗœ̮̮ƍƖƜŝŘğŗ̮şƕŗ̮˭˫Ɠ

̩œķœ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮̩ŘƜźłƌ̮ŔƐĕ̮̮ķŖƈ̮'ŀŝķ̮ĢļƜěŘŁ̮ġ˫Ɠ̮ŚƜƏ̮̩Ŕš̮̩œ˫žłŝķ̮ŗķŚŽķ̮ƊŘƏ̮ŗķŚŽķ̮ƊŘƏEVEIWS̮
ŀŝķ̮Ģƌ̮ķŗķœ̮ķŗ̮ĢƉƜƉŎŁ̮ƕ̮ƒƮŚŊŁ̮ƎƜƐĕ̮ŀƜƉĻ˫Ɓ̮ƒě̮'Ŕš˫Ļ̮



˵˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

'̦˵˫ƓƖĠƈķ̦ġ̩řķŔƏķ̦ġŘƜğ ˫ƓŘƜźłƌ̦ġŠƓƕĘč̦

&˲˵'̦źłƌƜŘ̦̦Ťő˫šK 

̮Ťő˫š̮ƒļŝ˫Ŏƌ̮ġķŘĻK̮̮̩œ˫žłŝķ̮ŘƮř̮ƒŮĻķŗ̮řķĢƌš̮ġœ̮̓œƖġŗƣ,̮˰˲˺˹˲̮̓ƇƕŔŉ̮ƀļŭ̒˲˰̮̒
K = -0.01662a + 0.0111b + 0.0529c + 0.086d + 0.0174e + 0.01071f ï 0.068881 

̮˰ƣ˫Ļ̮ƒŮĻķŗ̮ŗœ̮
̦̩̓ŗ˫̗ș̌ƇƕŔŉ˲̦˰̦̒Ťő˫ș̌ŠŊƐș̩̂ƖŎƏ̦ƕ̦Ɗ˫ƏK̦

                                                      

 De la Rey.1  

ŘƜźłƌ̦ƒļŝ˫Ŏƌ̦̩ƖŎƏ̦ŋŘș̌

K ƣ˫Ļ̮ŗœ̮̩Ŕš̮ƍ˫ƜĻ̮ƒŮĻķŗ̮̮̩Ř̗ƏK 

a 
̮ŘóĻ̮ƋƜóŞƂŁ̮Ģŉŗ˫óő̮Ģƈ˫óƌ̮ƎƜƌ˫óŁ̮ųƖ̗Ŋƌ̓

ĢƮķŗķœ̮ųƖ̗Ŋƌ̮̮œŔŵ̮ŗŔĻŘũ̮̒˫Ɠ˲˱˱̮
̮ƍķŗķŔƌ˫Ɣŝ̮ƍī̮ŗœ̮ƒě̮ġķ̮ĢƌŘƓķ̮ŀļŞƏ̮řķ̮ř˫ół̗ƌ
'ŔƐłŞƓ̮ĢƐņłŞƌ̮Ģŉŗ˫ő̮Ģƈ˫ƌ̮ƎƜƌĮŁ̮

b 
̮ŬŝƖłƌ̮ŘĻ̮ƋƜŞƂŁ̮Ŀ˫Ɯƈ˫ƌ̮ƕ̮̩ŘƔĻ̮řķ̮̙ļƁ̮œƖŝ̓

ĢƮķŗķœ̮ųƖ̗Ŋƌ̮̮œŔŵ̮ŗŔĻŘũ̮̒˫Ɠ˲˱˱̮

ĢƮķŗķœ̮̩œř˫Ļ̮̮̓˫óƓROAƄóƮ̮̒ ̮ġŗƕīœƖóŝ̮ŀļóŞƏ
̮̩œ˫žłŝķ̮ŗœ̮ķŗ̮ŀƮŘƮŔƌ̮ŀƜōƤť̮ŌŮŝ̮ƒě̮ŀŝķ

ĢƮķŗķœ̮řķ̮̮ŘóŅķ̮řķ̮̙óļƁ̮˭œƖŝ̮œ˫ŊƮķ̮ġķŘĻ̮œƖő̮ġ˫Ɠ
ŗ˫ő̮Ģƈ˫ƌ̮ƎƜƌĮŁ̮ƊŘƓķĢƌ̮ƍ˫ŢƏ̮Ģŉ̮'ŔƓœ̮

c 
ĢƮķŗķœ̮ųƖ̗Ŋƌ̮̓ƒƮ˫ƌŘŝ̮ƕ̮ġŗ˫ŉ̮ġ˫Ɠ̮ġŗķŖğ̮̮˫Ɠ

ĢƓŔĻ̮ųƖ̗Ŋƌ̮ŘĻ̮ƋƜŞƂŁ̮̒ġŗ˫ŉ̮ġ˫Ɠ̮

̮ŗœ̮ŀěŘóš̮ĢƮ˫óƏķƖŁ̮ƒóě̮ŀóŝķ̮ĢĠƐƮŔóƂƏ̮ŀļŞƏ
̮ķŗ̮ĿŔóƌ̮ŔóƐƉĻ̮ƕ̮ĿŔóƌ̮̩˫ŁƖě̮ĿķŔƔŶŁ̮ŀőķœŘč

̩řķŔƏķ̮Ģƌ̮ġŘƜğ̮Ģƌ̮̙ƮŔŶƏ̮œƖŉƕ̮ƎƮķ̮˫Ļ̮˭ŔƐě̮̮œƖš
ƒƮ˫ƌŘŝ̮̙ƌ˫š̮˫Ł̮ġŗķŖğ̮'Ŕš˫Ļ̮̩Ŕš̮ƋƓ̮˫Ɠ̮

d 
óóŶĻ̮œƖóóŝ̮̓ŬóóŝƖłƌ̮ŘóóĻ̮ƋƜóóŞƂŁ̮Ŀ˫óóƜƈ˫ƌ̮řķ̮Ŕ

ĢƮķŗķœ̮ųƖ̗Ŋƌ̮̮œŔŵ̮ŗŔĻŘũ̮̒˫Ɠ˲˱˱̮

-ROA̮̮ġŗƕīœƖóŝ̮ŗ˫óƜŶƌ̮ĚóƮ̮Ŀ˫Ɯƈ˫ƌ̮řķ̮ŔŶĻ
Ģƌ̮ƍ˫ŢƏ̮ƒě̮ŀŝķ̮̮řķ̮ŗŔóƂĕ̮ŀěŘóš̮ĚóƮ̮ŔóƓœ

̮̩œ˫žłóŝķ̮ĢƮķřŔóƌīŗœ̮ġķŘóĻ̮œƖóő̮ƒƮ˫ƌŘóŝ̮ŴĻ˫Ɛƌ
Ģƌ̮'ŔƐě̮



ŀěŘș̌ŗœ̦Ģƈ˫ƌ̦ĢĠłžšī̦˫Ļ̦şœŘğ̦ŗœ̦ƒƮ˫ƌŘș̂ƕ̦ĢĠƐƮŔƂƏ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˵˴ 

̮Ťő˫š̮ġŔƐĻ̮ƒļŁŗK̮˰ŀŝķ̮ŘƮř̮ĿŗƖť̮ƒĻ̮
̮ŗķŔƂƌ̮ŘğķK̮̮řķ(̮˱˳ƍ˫ŢƏ̮ķŗ̮Ģƈ˫ƌ̮ŀƌƤŝ̮Ŕš˫Ļ̮ŘłŢƜĻ̮Ģƌœ̮'ŔƓ̮
̮ŗķŔƂƌ̮ŘğķK̮̮ƎƜĻ˲˺(˱&̮˫̮ Ł(̮˱˳'ŀŝķ̮ġŘłŞě˫ő̮ƒƂŮƐƌ̮ŗœ̮ŀěŘš̮ŀƜŶũƕ̮Ŕš˫Ļ̮
̮ŗķŔƂƌ̮ŘğķK̮̮řķ˲˺(̮˱&̮̮ƍ˫ŢƏ̮ķŗ̮Ģƈ˫ƌ̮ĢĠłžšī̮Ŕš˫Ļ̮Řł̗ěĢƌœ̮'ŔƓ̮

'̦˶ƇŔƌ̦ƜũŘŽ̦ƍƖƌřī̦ġ˫Ɠƒ˫̦ƓŠƓƕĘč̦ġ̦

ƒƜũŘŽ̮ƍƖƌřī̮ġķŘĻƇŔƌ̮řķ̮˫Ɠ̮˰Ŕš̮ŔƓķƖő̮̩œ˫žłŝķ̮ŘƮř̮ġ˫Ɠ̮
 

 

 

 

 

 

e 
ƍ˫ƮŘŉ̮Ťƈ˫ő̮̮̓ŬŝƖłƌ̮ŘĻ̮ƋƜŞƂŁ̮ġŔƂƏ̮ġ˫Ɠ
ĢƮķŗķœ̮ųƖ̗Ŋƌ̮̮œŔŵ̮ŗŔĻŘũ̮̒˫Ɠ˲˱˱̮

ķŗ˫ě̮ŀļŞƏ̮ƒóĻ̮ķŗ̮ĢóŶƁķƕ̮ġŔƂƏ̮ġ˫ƔƏ˫ƮŘŉ̮ƒě̮ĢƮ
Ģƌ̮ġŔƐĻ̮ƒļŁŗ̮ŀěŘš̮ġ˫ƔƜƮķŗķœ̮ŀ̗ŝ̮̮ƍƕŔĻ̮ŔƐě

̩řķŔóƏķ̮˫Ʈ̮Ŕƌīŗœ̮ĢƮ˫ŝ˫Ɛš̮ŘƜŅĮŁ̮ŀŎŁ̮ƒĜƐƮķ̮̮ġŘƜğ
'œŘƜğ̮ŗķŘƁ̮Ŕƌīŗœ̮

f 

̮ųƖóó̗Ŋƌ̮ŘóóĻ̮ƋƜóóŞƂŁ̮(̮ƣ˫óóě̮ġœƖóóŉƖƌ̓
ĢƮķŗķœ̮̮ŗŔĻŘũ̮̒ƊŗƖŁ̮ŘŲƏ̮řķ̮̩Ŕš̮̙ƮŔŶŁ̮ġ˫Ɠ
̮œŔŵ˲˱˱̮

ĢƮķŗķœ̮řķ̮ĢŢŒĻ̮ĢƮķŗ˫ě̮ŀļŞƏ̮łóŝƖƜč̮ƋƔĻ̮ġ˫Ɠ̮ƒ
Ģƌ̮ƍ˫ŢƏ̮ķŗ̮ƣ˫ě̮ġœƖŉƖƌ̮̮˭ĢóƉě̮ŗƖóŭ̮ƒóĻ̮'ŔƓœ

Ģƌ̮ƒłŽŘğ̮ŘŲƏ̮ŗœ̮ŘłƔĻ̮Řł̗ě̮ŀļŞƏ̮̮̩œ˫žłŝķ̮'œƖš
̮̙ƜƉŎŁ̮ŗœ̮ķŗ̮ƊŗƖŁ̮ŘƜŅĮŁ̮ƊŗƖŁ̮̩Ŕš̮̙ƮŔŶŁ̮Ɗ˫Ɓŗķ̮řķ
Ģƌ̮ƋƓķŘŽ̮ŀěŘš̮ĚƮ̮Ŀ˫Ɯō̮ƒƌķœķ̮ƕ̮Ģƈ˫ƌ̮'ŔƐě̮

̮̓ƒŮĻķŗ˲̮̒ 

̮ƒŮĻķŗ
̓̒˳̮

 



˵˵̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

Ŕŉ̦Ƈƕ'̦˳ŘƜźłƌ̦żƮŘŶŁ̦ƇŔƌ̦ġ˫Ɠ̦ƒƜũŘŽ̦ġ˫Ɠ̦ŠƓƕĘč̦ġ˫Ɠ̦

œ˫̗Ə̦ŘƜźłƌ̦Ɗ˫Ə̦

ƒ
ł
Ş
Ļ
ķ
ƕ

̦̙
Ƃ
ł
Ş
ƌ

̦Ģ
ƈ
Ř
ł
Ɛ
ě

̦

ŠŊƐș̩̂ƖŎƏ̦

 Ģƈ˫ƌ̮ĢĠłžšī̮³̮̮̮

̮Ťő˫šK̮̮ŌƜũƖŁ̮ƣ˫Ļ̮ŗœ̮ƒě

̮Ģƈ˫ƌ̮ĢĠłžšī̮ƒƐƮŘƁ̮ƒě̮Ŕš̮̩œķœ

Ģƌ̮'ŔŢƉĻ̮

 şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮̮³̮̮
ĢƮķŗķœ̮̮ġ˫ƔƐƌ̮ġŗ˫ŉ̮ġ˫Ɠ

ĢƓŔĻ̮ġŗ˫ŉ̮ġ˫Ɠ̮

 ĢĠƐƮŔƂƏ̮̮³̮̮

Ʈ̮ġŗ˫ŉ̮ŀļŞƏ̮ŀļŞƏ̮ĢƐŶ

ĢƮķŗķœ̮ĢƓŔĻ̮ƒĻ̮ġŗ˫ŉ̮ġ˫Ɠ̮̮ġ˫Ɠ

ġŗ˫ŉ̮

 ŀěŘš̮Ř̗ŵ̮̮̮³ 
Ƈ˫ŝ̮œķŔŶŁ̮̮ŀěŘš̮ŗƖŪō̮ġ˫Ɠ

śŗƖĻ̮ŗœ̮

 ŀěŘš̮̩řķŔƏķ̮̮̮³ ĢƮķŗķœ̮ųƖ̗Ŋƌ̮ƋłƮŗ˫Ġƈ̮˫Ɠ̮

 Ģƈ˫ƌ̮ƊŘƓķ̮̮̮³ 
ĢƓŔĻ̮ųƖ̗Ŋƌ̮ŀļŞƏ̮̮ƒĻ̮˫Ɠ

ĢƮķŗķœ̮ųƖ̗Ŋƌ̮˫Ɠ̮

 
̮ŗķř˫Ļ̮şřŗķ̮ŀļŞƏ

ġŘłŽœ̮şřŗķ̮ƒĻ̮
̮̮³ 

̮şřŗķ̮ƒĻ̮ŗķř˫Ļ̮şřŗķ̮ŀļŞƏ

ō̮ġŘłŽœƊ˫Ɣŝ̮ƍ˫ļō˫ť̮ſƖƂ̮

 
śƖ̗Ɖƌ̮ġŘƮŖč

ĢƮķŗķœ̮˫Ɠ̮
̮̮³ 

ƎƜš˫ƌ̮˭ƇķƖƌķ̮ŀļŞƏ̮ƕ̮Ŀƣī

ĢƮķŗķœ̮ųƖ̗Ŋƌ̮ƒĻ̮ĿķŚƜƔŊŁ̮˫Ɠ̮

 óºù āºýwúĊéwz 



ŀěŘș̌ŗœ̦Ģƈ˫ƌ̦ĢĠłžšī̦˫Ļ̦şœŘğ̦ŗœ̦ƒƮ˫ƌŘș̂ƕ̦ĢĠƐƮŔƂƏ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˵˶ 

&˲˶ŗ˫ƌī̦̦̒ƀƜƂŎŁ̦ġ˫ƓŘƜźłƌ̦ĢžƜťƖŁ̦

ŠƓƕĘč̮ġ˫ƓŘƜźłƌ̮ĢžƜťƖŁ̮ŗ˫ƌī ŀěŘš̮ġķŘĻ̮̩̓ŗ˫̗š̮ƇƕŔŉ̮ŗœ̮ƒƏƖ̗Ə̮ġ˫Ɠ˴̮ƒě̮ŀŝķ̮̩Ŕš̮ƒĵķŗķ̮̒
ťƖŁ̮ġ˫ƓŘłƌķŗ˫č̮ŗķŔƂƌ̮ŘĠƏ˫ƜĻŤő˫š̮̙ƌ˫š̮ĢžƜ̮Ģƌ̮ƎƜĠƏ˫óƜƌ̮ƕ̮ƒƏ˫Ɯƌ̮̙ƜļƁ̮řķ̮ġŚěŘƌ̮ġ˫Ɠ̮̮'Ŕóš˫Ļ

̮ƕ̮ĢĠƈƖóĕ̮˭œŗķŔƏ˫łóŝķ̮ŻķŘóŎƏķ̮ŘóƜŲƏ̮ĢğŔƐěķŘč̮ƒĻ̮ūƖĻŘƌ̮ġ˫ƓŘłƌķŗ˫č̮̙ƌ˫š̮Ŀ˫ŵƤŭķ̮Ɗƕœ̮ƒłŝœ
̩œķœ̮ŠƐěķŘč̮ŘĠƏ˫ƜĻ̮ƒě̮ŀŝķ̮ĢğŔƜŢě̮Ģƌ̮ƎƜĠƏ˫Ɯƌ̮ŗƖŎƌ̮ƇƖō̮˫Ɠ̮'Ŕš˫Ļ̮

̦̩ŗ˫̗ș̌ƇƕŔŉ'̦˴ŀěŘș̌ġķŘĻ̦ŠƓƕĘč̦ġ˫ƓŘƜźłƌ̦ĢžƜťƖŁ̦ŗ˫ƌī̦̦ġ˫ƓƒƏƖ̗Ə̦

 ÷wý

wă¾Ċâ¤ù 

WC Liq 

siz

e 

Le

v 

MB 

PP

E 

üĊòýwĊù 0.1384 1.5381 6.4014 0.5702 3.5871 0.2395 

ĂýwĊù 0.1479 1.2814 6.2745 0.5690 2.8118 0.2079 

 üĉ¾¤ÊĊz

½vºêù 

0.8368 13.1506 8.5877 1.3634 36.2520 0.9329 

 üĉ¾¤úí

½vºêù 

-0.8296 0.2093 4.5744 0.0469 -9.3447 0.0003 

 ãv¾´ýv

½wĊÞù 

0.2307 1.2389 0.7204 0.2012 3.6952 0.1695 

 

  Ĉývÿv¾å

 ½vºêù+ 

 Ĉývÿv¾å

 ½vºêù, 

K-Score 

0.69 0.31 



˵˷̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̮ƇƕŔŉ̮ŗœ̓˴̮˭̮̒ƒĻ̮˭ŗ˫ƜŶƌ̮ŻķŘŎƏķ̮ƕ̮ŗķŔƂƌ̮ƎƮŘł̗ě̮˭ŗķŔƂƌ̮ƎƮŘłŢƜĻ̮˭ƒƏ˫Ɯƌ̮˭ƎƜĠƏ˫Ɯƌ̮ĺƜŁŘŁ̮ƒĻ
˫óļŵ̮ŗ˫óƜŶƌ̮ŻķŘóŎƏķ̮'ŀóŝķ̮̩Ŕóš̮Ňŗœ̮ŠƓƕĘč̮ġ˫ƓŘƜźłƌ̮řķ̮ĚƮ̮ŘƓ̮ġķřķ̮ŬóŝƖłƌ̮řķ̮ŀóŝķ̮Ŀŗ

̮ŘƓ̮ƒƉť˫Ž̮ŗƕŖŊƌĚƮ̮̩œķœ̮řķ̮ƌ̮řķ̮˫ƓƎƜĠƏ˫Ɯ̮Ŧő˫š̮ƕĢ̮ķŘĻġ̮ğŔƐěķŘč̮ƍœķœ̮ƍ˫ŢƏĢ̮Ģƌ̮Ŕóš˫Ļ̮̮˫óĻ̮ƕ
̮ŀŞƜƏ̮Řžť̮˫ƓŘƜźłƌ̮ġķŘĻ̮ƍī̮ŗķŔƂƌ̮ƒĜƐƮķ̮ƒĻ̮ƒŉƖŁĢƌŁ̮ƍķƖ̮ƒ̗Ɠ̮˫ƓŘƜźłƌķ̮ŗ̮œŗķƕ̮ƇŔƌ̮œŘě'̮

&˳˶'̦ƍƖƌřī̦ƀƜƂŎŁ̦ġ˫ƓŘƜźłƌ̦ĢƮ˫Ə˫ƌ̦

ĢƮ˫Ə˫ƌ̮ĢĜƮř̮ķ̮ŠƜč̮ūŘš̮̮ġ˫ƓœŗƕīŘĻ̮ĚƮ̮ƇŔƌ̮ƍƖƜŝŘğŗ̮ĺŝ˫Ɛƌ̮Ģƌ̮Ŕš˫Ļ̮'ķŖƈ̮ƍƖƌřī̮ĢƮ˫óƏ˫ƌ̮˫óƮ̮
ƍƖƌřī̮ƒŢƮŗ̮Ŕōķƕƒ̮Ļ̮ĺƜŁŘŁ̮ġķŘĻ̮ġ˫ƓŘƜźłƌ̮ƇŔƌ̮Ɗ˫ŊƏķ̮Ģƌ̮œœŘğ̮'ňƮ˫łƏ̮̮ŗķŚóŽķ̮ƊŘóƏ̮řķ̮̩œ˫žłóŝķ̮˫óĻ

Eviews̮ƒĻ̮ƕ˫ĕ̮ƕ̮ƎƜƈ̮˭ƎƮƖƈ̮Ŕōķƕ̮ƒŢƮŗ̮ƍƖƌřī̮ƕ̮̮̓ƇƕŔŉ̮ŋŘš˵̮̒ŀŝķ˰̮

ŉ̦̩̓ŗ˫̗ș̌ƇƕŔ˵̦˰̒ŠƓƕĘč̦ġ˫ƓŘƜźłƌ̦ġķŘĻ̦Ŕōķƕ̦ƒŢƮŗ̦ƍƖƌřī̦ňƮ˫łƏ̦

ƌ̦Ɗ˫ƏŘƜźł ̩ŗ˫ƌī̦ŗķŔƂƌ Ƈ˫̗łōķ̦ŗķŔƂƌ ƒŊƜłƏ 

K-score -5.86567 0.0000 ĢƮ˫Ə˫ƌ̦ŔƜƮĮŁ 

WC -21.0008 0.0000 ĢƮ˫Ə˫ƌ̦ŔƜƮĮŁ 

Liquidity -13.1197 0.0000 ĢƮ˫Ə˫ƌ̦ŔƜƮĮŁ 

Size -13.8423 0.0000 ĢƮ˫Ə˫ƌ̦ŔƜƮĮŁ 

Lev -17.4241 0.0000 ĢƮ˫Ə˫ƌ̦ŔƜƮĮŁ 

MB -17.4117 0.0000 ĢƮ˫Ə˫ƌ̦ŔƜƮĮŁ 

PPE -14.9092 0.0000 ĢƮ˫Ə˫ƌ̦ŔƜƮĮŁ 

ś˫ŝķŘĻ ƎƮķ ˭ňƮ˫łƏ ƜũŘŽƧ̮Řžť Ɛłļƌ̮ĢŘĻ ƒŢƮŗ Ŕōķƕ ˫óƓŘƜźłƌ ˫óƮ Ʈ˫óƏ˫ƌ˫Ə̮Ģŗœ̮˫óƔƏī ŌŮóŝ 

˱'˱˶̮ƍ˫ƐƜ̗ŭķ œŗ ƌ˫̗Ł̮ƕ̮œƖŢƜƌ̮Ģ˫ƓŘƜźłƌ̮ġŠƓƕĘč ˫Ə˫ƌ ƚƌ̮'ŔƐš˫Ļ ƍƕŔóĻ̮ƎƮķŘĻ˫óƐĻ óƏķŘĠƏ̮Ģřķ 

œƖŉƕ ƒŢƮŗ Ŕōķƕ ˭˫ƓŘƜźłƌ ƚƌ̮ƍķƖŁ ŠƓĘč̮ƎƮķ̮ġƖĠƈķ ķŗ œŗƕīŘĻ œŘě. 



ŀěŘș̌ŗœ̦Ģƈ˫ƌ̦ĢĠłžšī̦˫Ļ̦şœŘğ̦ŗœ̦ƒƮ˫ƌŘș̂ƕ̦ĢĠƐƮŔƂƏ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˵˸ 

&˴˶'̦̒ĢŶ̗ŉ̦ƋƓ̦̓ĢĠłš˫ļƏķ̦ƋƓ̦ƍƖƌřī̦

̮ĢŝŗŘĻ̮ķŗ̮ƇŔƌ̮ġ˫ƓŘƜźłƌ̮ƎƜĻ̮ĿŔƌ̮ŔƐƉĻ̮ƒŮĻķŗ̮œƖŉƕ̮˭ĢŶ̗ŉ̮ƋƓ̮˫Ʈ̮ĢĠłš˫ļƏķ̮ƋƓ̮ƍƖƌřīĢƌě̮̮ŔóƐ
Ģƌ̮ŗķŘóƁ̮̩œ˫žłóŝķ̮œŗƖƌ̮Ĺŕ˫ě̮ƍƖƜŝŘğŗ̮ƍœķœ̮ŏŗ̮ƊŔŵ̮řķ̮ƍ˫ƐƜ̗ŭķ̮ġķŘĻ̮ŚƜƏ̮ƍƖƌřī̮ƎƮķ̮ƕ̮̮ŗœ̮'œŘóƜğ

œ̮˫ƌķ̮ŀŝķ̮ĢƌķŚƈķ̮ƍƖƌřī̮ƎƮķ̮˭˫ƓŘƜźłƌ̮ĢőŘĻ̮ƍœƖļƏ̮˫Ʈ˫č̮ĿŗƖť̮ƍœƖĻ̮̒˫Ʈ˫č̮̓˫Ə˫ƌ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮˫ŊƐƮķ̮ŗ
̮˭ƇŔƌ̮ġ˫ƓŘƜźłƌ̮Ɗ˫̗ŁĢƌŁ̮ƒĻ̮'œŘě̮ĢšƖč̮ƋŢĕ̮ƍƖƌřī̮ƎƮķ̮řķ̮ƍķƖ̮̮̙Ɯƈœ̮ƒĻ̮Ƈ˫ōŘƓŔóƜěĮŁ̮̮ŗœ̮ŘłóŢƜĻ

ƎƮķ̮'ŀŝķ̮̩Ŕš̮̩œŗƕī̮˫ŉ̮

ƇƕŔŉ̦̦̩ŗ˫̗š'̦˶ĢĠłš˫ļƏķ̦ƋƓ̦ƍƖƌřī̦ňƮ˫łƏ̦

ƍƖƌřī̦Ɗ˫Ə ̦̩ŗ˫ƌī̦ŗķŔƂƌt Ƈ˫̗łōķ̦ŗķŔƂƌ 

̩ŔƏ˫̗ƜƁ˫Ļ̮ĢĠłš˫ļƏķ̮ƋƓ̮ƍƖƌřī̮Ɩĵ˫ě̮ġ˫Ɠ -4.6083 0.0000 

ƍī̮řķ̮̮̓Ɩĵ˫óě̮ĢĠłóš˫ļƏķ̮ƋóƓ̮ƍƖóƌřī̮̩ŗ˫óƌī̮ġķŘóĻ̮Ƈ˫̗łōķ̮ŗķŔƂƌ̮ƒě̮˫ŉKao̮řķ̮̒˱'˱˶̮̮Řół̗ě
Ģƌ̮̮œŗ̮ƇŔóƌ̮ġ˫ƓŘƜźłƌ̮ƍ˫Ɯƌ̮ĿŔƌ̮ŔƐƉĻ̮ƒŮĻķŗ̮œƖŉƕ̮ƊŔŵ̮ŧŘŽ̮ƒŊƜłƏ̮ŗœ̮˭Ŕš˫ĻĢƌó̮š̮ƒóŊƜłƏ̮ƕ̮œƖ
̮ƒłŽŘğĢƌš̮ƇŔƌ̮řķ̮ĚƮ̮ŘƓ̮ŗœ̮˭ƇŔƌ̮ġ˫ƓŘƜźłƌ̮œƖ̮'ŔƐłŞƓ̮ƒłš˫ļƏķ̮ƋƓ̮˭ſƖŽ̮ġ˫Ɠ̮

̦óƍƖƜŝŘğŗ̦ĚƜłŞŊƈ̦

ĻƉóť˫Ž̮ƍī̮ŠŊƐŝ̮ŌŮŝ̮ƕ̮Ģ̗ě̮ŔƮ˫Ļ̮ƒłŞĻķƕ̮ŘƜźłƌ̮˭ĢŮő̮ƍƖƜŝŘğŗ̮̙ƜƉŎŁ̮Ɗ˫ŊƏķ̮ġķŘƒ̮ġķ̮̮ĢļóŞƏ
Ŕš˫Ļ̮̇Ģƌ̮ſ˫žŁķ̮Ŀ˫Ɓƕķ̮ĢƓ˫ğ̮˫ƌķ̮Ɖóť˫Ž̮ś˫óƜƂƌ̮ŗœ̮ƀóƜƂŎŁ̮ƒłóŞĻķƕ̮ŘóƜźłƌ̮ƒě̮ŔłŽķƒ̮ġķ̮̮ƕ̮ŀóŞƜƏ

̮ƋƜƏķƖółĻ̮ƒĜƐƮķ̮ġķŘĻ̮Ģłƈ˫ō̮ƎƜƐĕ̮ŗœ̮'ŀŝķ̮̒ĢƔŉƕ̮ŔƐĕ̮˫Ʈ̮ĢƔŉƕ̮ƕœ̮̓Ģ̗ŝķ̮ĿŗƖŦĻ̮ƍī̮ś˫ƜƂƌ
̮̙ƌķƖŵ̮ĚƜłóŞŊƈ̮ƍƖƜóŝŘğŗ̮řķ̮ŔóƮ˫Ļ̮ƋƜƐě̮ĢƮ˫ŝ˫Ɛš̮ķŗ̮Ģ̗ŝķ̮ŘƜźłƌ̮ĚƮ̮ĿķŘƜƜźŁ̮̩ŔƐƐě̮ĢƐƜĻ̮ŠƜč

̮ƒóƮŚŊŁ̮ƎƜóƐĖ̗Ɠ̮ƕ̮ĢŮő̮ƍƖƜŝŘğŗ̮şƕŗ̮ġķŘĻ̮ƎƮŚĠƮ˫ŉ̮şƕŗ̮ƍķƖƐŵ̮ƒĻ̮şƕŗ̮ƎƮķ̮'ƋƜƐě̮̩œ˫žłŝķ
̮̩œ˫žłŝķ̮ŤƜŒŢŁ̮ŴĻ˫ŁĢƌš̮œƖ. 



˵˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ó̦ĚƜłŞŊƈ̦ƍƖƜŝŘğŗ̦ŗœ̦ġœŘĻŗ˫ě̦ƋƜƓ˫žƌ 

ŀƜŉƖƈ (Logit)  

ƋƔƌ̮̮ŗœ̮Ģũ˫Ʈŗ̮ƊƖƔžƌ̮ƎƮŘŁ̮ƋłƮŗ˫óĠƈ̮ġ˫óƐŶƌ̮ƒóĻ̮ŀóƜŉƖƈ̮'ŀóŝķ̮ŀóƜŉƖƈ̮˭ĚƜłŞŊƈ̮ƍƖƜŝŘğŗ
̮ĢŶƜļŭ(Ln) ŀŒĻ̮ƒłŞĻķƕ̮ŘƜźłƌ̮ġ˫Ɠ (Y) ̮'ŀŝķ̮ŻƕŘŶƌ̮ŀƜŉƖƈ̮ƇŔƌ̮ƒĻ̮ƍī̮ƇŔƌ̮ƒě̮ŀŝķ 

Ŕƈķƕ̦̩ŗ˫ƌī (Wald) ̦

̮Ŕƈķƕ̮̩ŗ˫ƌī̮ĚƜłŞŊƈ̮ƍƖƜŝŘğŗ̮ŗœŗķœ˫ƐŶƌ̮̮ƍ˫óŢƏ̮ķŗ̮ƒóƈœ˫Ŷƌ̮ŗœ̮̙ƂłóŞƌ̮ŘóƜźłƌ̮ŘóƓ̮ŗƖóŪō̮ƍœƖóĻ
Ģƌœ̮˫Ŷƌ̮Ŕƈķƕ̮̩ŗ˫ƌī̮˭ƒŊƜłƏ̮ŗœ̮'ŔƓ̩ŗ˫ƌī̮Ƈœ t ŀŝķ̮ĢŮő̮ƍƖƜŝŘğŗ̮ŗœ̮'̮Řžóť̮ŧŘŽ̮ƎƮķ̮Ŕƈķƕ̮̩ŗ˫ƌī

Ģƌ̮ƍƖƌřī̮ƒĻ̮ķŗ̮˫łĻ̮Ģƌ˫̗Ł̮ŗķŔƂƌ̮ƒě̮œŗķŖğ̮̮ƍķŚƜƌ̮ĢƐŶƮ̮'Řžť̮˫Ļ̮ŀŝķ̮ŘĻķŘĻ̮˫ƓŘƜŅĮŁ̮̮ġ˫ƓŘƜźłƌ̮Ģƌ˫̗Ł
̮ŗķŔóƂƌ̮ƋƜóƐě̮œŗ̮ķŗ̮Řžóť̮ŧŘóŽ̮ŀóŝķ̮ŗķŘóƁ̮Řğķ̮Ŝč̮'ŀŝķ̮Řžť̮˫Ļ̮ŘĻķŘĻ̮ƒłŞĻķƕ̮ŘƜźłƌ̮ŘĻ̮̙ƂłŞƌ

Řžť̮ŔƮ˫ļƏ̮˫Ɠ˫łĻ̮řķ̮ĢĜƮ̮̙ƁķŔō̮Ŕš˫Ļ.̮

&˵˶'̦ƒƜũŘŽ̦ƍƖƌřī̦ňƮ˫łƏ̦ŠƓƕĘč̦ġ˫Ɠ̦

̮̓ƇƕŔŉ̮ňƮ˫łƏ̮̙ƜƉŎŁ̮ŠƓƕĘč̮Ƈƕķ̮ƒƜũŘŽ̮ƍƖƌřī̮ŗƖŲƐƌ̮ƒĻ˷ƒƜóũŘŽ̮ƍƖóƌřī̮ňƮ˫łƏ̮ŚƜƏ̮ƕ̮̮̮̒ƒóĵķŗķ̮˫Ɠ
˰ŀŝķ̮̩Ŕš̮

̦̩ŗ˫̗ș̌ƇƕŔŉ'̦˷ŠƓƕĘč̦Ƈƕķ̦ƇŔƌ̦ƎƜ̗ŒŁ̦ňƮ˫łƏ̦
 

ŘƜźłƌ̦œ˫̗Ə̦ġœŗƕīŘĻ̦ĺƮŘũ̦œŗķŔƏ˫łŝķ̦ġ˫Ůő̦̦̩ŗ˫ƌīZ Ƈ˫̗łōķ̦
şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮WC 0.045601 0.459755 0.099186 0.0210 

ŀěŘš̮̩řķŔƏķ̮Size -0.425634 0.090379 -4.709429 0.0000 

Ģƈ˫ƌ̮ƊŘƓķ̮Lev 4.572504 0.476388 9.598272 0.0000 

̮şřŗķ̮ƒóóóĻ̮ŗķř˫óóóĻ̮şřŗķ
ġŘłŽœ̮

MB 
-0.012196 0.014000 -0.871113 0.3837 

ĢƮķŗķœ̮ġŘƮŖč̮śƖ̗Ɖƌ̮˫Ɠ̮PPE 0.790269 0.449614 1.757661 0.0788 



ŀěŘș̌ŗœ̦Ģƈ˫ƌ̦ĢĠłžšī̦˫Ļ̦şœŘğ̦ŗœ̦ƒƮ˫ƌŘș̂ƕ̦ĢĠƐƮŔƂƏ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˵˺ 

̮řķ̮ŧŘóóŵ̮̓ŀóóĻ˫Ņ̮ŗķŔóóƂƌ
̒ĭŔļƌ̮

C 
-0.750044 0.775046 -

0.967741 

0.3332 

ƥŗ˫ƌī LR  266.9746 

ƥŗ˫ƌī̮Ƈ˫̗łōķ LR  0.000000 

R
2 û¹wå ìù 0.260463 

̮ƍ˫ŢƏ̮ňƮ˫łƏ̮ĢƉě̮ŀƈ˫ō̮ŗœĢƌœ̮̮˭şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ŘƜźłƌ̮ĺƮŘũ̮ƒě̮ŔƓ˱'˱˵˶̮̮˫óĻ̮ƒóě̮̩œƖĻ
̮śƖĜŶƌ̮ƒŮĻķŗ̮ƒĻ̮ƒŉƖŁK-Score̮ŢƏ̮˭Ģƈ˫ƌ̮ĢĠłžšī̮ƕ̮̩ŔƐƓœ̮ƍ˫ŘƜŅĮŁ̮̮ŘóĻ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ĢžƐƌ
Ģƌ̮Ģƈ˫ƌ̮ĢĠłžšī̮ŘƜźłƌ̮̮ŌŮóŝ̮ƒóĻ̮ƒŉƖŁ̮˫Ļ̮ƒě̮̇Ŕš˫Ļŗķœ˫óƐŶƌ̮̓ġ˱'˱˳̮řķ̮Řół̗ě̮ƒóě̮̒˶̮̮Ŕóťŗœ

Ģƌ̮̮˭Ŕš˫Ļŗķœ˫ƐŶƌ̮Ģƌ̮̮ƀƜƂŎŁ̮Ƈƕķ̮ƒƜũŘŽ̮˭ſƖŽ̮œŗķƖƌ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮'Ŕš˫ĻŔƜƮĮŁ̮Ģƌš̮̮'œƖ̮
̮̓ƇƕŔŉ̮ňƮ˫łƏ̮̙ƜƉŎŁ̮ŠƓƕĘč̮Ɗƕœ̮ƒƜũŘŽ̮ƍƖƌřī̮ŗƖŲƐƌ̮ƒĻ˸łƏ̮ŚƜƏ̮ƕ̮̒ƒƜũŘŽ̮ƍƖƌřī̮ňƮ˫̮̮ƒĵķŗķ̮˫Ɠ

˰ŀŝķ̮̩Ŕš̮

̦̩̓ŗ˫̗ș̌ƇƕŔŉ˺ŠƓƕĘč̦Ɗƕœ̦ƇŔƌ̦ƎƜ̗ŒŁ̦ňƮ˫łƏ̦˰̦̒

 

ŘƜźłƌ̦œ˫̗Ə̦ġœŗƕīŘĻ̦ĺƮŘũ̦
̦ġ˫Ůő
œŗķŔƏ˫łŝķ̦

̦̩ŗ˫ƌīZ Ƈ˫̗łōķ̦

ĢĠƐƮŔƂƏ̮Liquidity 0.029016 0.129598 0.223891 0.0228 

ŀěŘš̮̩řķŔƏķ̮Size -0.424836 0.085187 -4.987071 0.0000 

Ģƈ˫ƌ̮ƊŘƓķ̮Lev 4.598536 0.436145 10.54360 0.0000 

̮ƒóóóĻ̮ŗķř˫óóóĻ̮şřŗķ
ġŘłŽœ̮şřŗķ̮MB 

-0.012132 0.013997 -0.866777 0.3861 

̮ġŘƮŖóóóč̮śƖóóó̗Ɖƌ
ĢƮķŗķœ̮˫Ɠ̮PPE 

0.798521 0.351974 2.268689 0.0233 

̮ŧŘŵ̮̓ŀĻ˫Ņ̮ŗķŔƂƌ
̒ĭŔļƌ̮řķ̮C 

-0.805775 0.733558 -1.098447 0.2720 



˶˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ƥŗ˫ƌī LR  263.2797 

ƥŗ˫ƌī̮Ƈ˫̗łōķ LR  0.000000 

R2̮ƍœ˫Ž̮Ěƌ 0.257798 

 

̮ƍ˫ŢƏ̮ňƮ˫łƏ̮ĢƉě̮ŀƈ˫ō̮ŗœĢƌœ̮̮˭ĢĠƐƮŔƂƏ̮ŘƜźłƌ̮ĺƮŘũ̮ƒě̮ŔƓ˱'˱˳˺̮̮ƒóĻ̮ƒóŉƖŁ̮˫óĻ̮ƒě̮̩œƖĻ
̮śƖĜŶƌ̮ƒŮĻķŗK-Score̮˭Ģƈ˫ƌ̮ĢĠłžšī̮ƕ̮̮̩ŔƐƓœ̮ƍ˫ŢƏŘƜŅĮŁ̮̮Ģƈ˫óƌ̮ĢĠłžóšī̮ŘóĻ̮ĢĠƐƮŔóƂƏ̮ĢžƐƌ

Ģƌ̮̮ŌŮóŝ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ƒě̮̇Ŕš˫Ļŗķœ˫óƐŶƌ̮̓ġ˱'˱˳˳̮řķ̮Řół̗ě̮ƒóě̮̒˶̮Ŕóťŗœ̮Ģƌ̮̮˭Ŕóš˫Ļŗķœ˫óƐŶƌ̮
Ģƌ̮̮ƀƜƂŎŁ̮Ɗƕœ̮ƒƜũŘŽ̮˭ſƖŽ̮œŗķƖƌ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮'Ŕš˫ĻŔƜƮĮŁ̮Ģƌš̮̮'œƖ̮

&˶˶'̦ŜƏ˫Ʈŗķƕ̦ƊŗƖŁ̦̙ƌ˫ŵ̦ŗ˫ƜŶƌ̦̙̓ƂłŞƌ̦ġ˫ƓŘƜźłƌ̦ĢŮŒ̗Ɠ&̦VIF˰̦̒

̮ĺƮķŘóũ̮ƇƕŔóŉ̮řķ̮ĢóƈŘłƐě̮ƕ̮̙ƂłóŞƌ̮ġ˫ƓŘƜźłƌ̮ƎƜĻ̮ĢŮŒ̗Ɠ̮œƖŉƕ̮ƊŔŵ̮˫Ʈ̮œƖŉƕ̮ĢŝŗŘĻ̮ġķŘĻ
̮ĢƮ˫ŊƏī̮řķ̮˭Ƈ˫ō̮ƎƮķ̮˫Ļ̮'Ŕš̮̩œ˫žłŝķ̮ĢĠłŞļ̗Ɠ̮˫ŽŘť̮ĢĠłŞļ̗Ɠ̮ĺƮķŘũ̮˫Ļ̮ƒěĢƌŁ̮̮ĢóŮŒ̗Ɠ̮ƍķƖ
ĢŮŒ̗Ɠ̮ŤƜŒóŢŁ̮ġķŘĻ̮˭œŘě̮ĢŝŗŘĻ̮ķŗ̮ƒƏ˫ğƕœ̮̮ŜƏ˫óƮŗķƕ̮ƊŗƖóŁ̮̙óƌ˫ŵ̮ŗ˫óƜŶƌ̮řķ̮ƒóƏ˫ğŔƐĕ̮ġ˫óƓ

̮̩œ˫žłŝķĢƌš̮̮ŗķŚŽķ̮ƊŘƏ̮ŗœ̮ƍƖƌřī̮ňƮ˫łƏ̮'œƖEviews̮ŗķŘƁ̮ƒĻ̮̮̩̓ŗ˫̗š̮ƇƕŔŉ˲˱˰ŀŝķ̮̮̒

ƇƕŔŉ̦̦̩̓ŗ˫̗š˲˱̦̓ŜƏ˫Ʈŗķƕ̦ƊŗƖŁ̦ƍƖƌřī̦˰̒VIF̦̒

ŘƜźłƌ 
˫Ʈŗķƕ̮ƊŗƖŁ̮Ťő˫š̮ŜƏ

VIF 

Liqui

dity 

1.566680 

WC 1.176239 

Size 1.157298 

Lev 1.383769 



ŀěŘș̌ŗœ̦Ģƈ˫ƌ̦ĢĠłžšī̦˫Ļ̦şœŘğ̦ŗœ̦ƒƮ˫ƌŘș̂ƕ̦ĢĠƐƮŔƂƏ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˶˲ 

MB 1.071252 

PPE 1.100996 

C -- 

̮ŘƮœ˫Ƃƌ̮ƒě̮ĢƮ˫ŊƏī̮řķVIF̮̮řķ̮Řł̗ě˶̮̮̙ť˫ō̮ƒŊƜłƏ̮˭ŀŝķĢƌš̮'œŗķŔƏ̮œƖŉƕ̮ĢŮŒ̗Ɠ̮ƒě̮œƖ̮
̮
̮

&˷˶'̦̩ŔƏ˫̗ƜƁ˫Ļ̦ƍœƖĻ̦Ƈ˫ƌŘƏ̦ƇŔƌ̦ġ˫Ɠ̦

̩ŔƏ˫̗ƜƁ˫Ļ̮ƊķŘğƖłŞƜƓ̮ŗķœƖ̗Ə̮Ɓ̮ƒĻ̮ƇŔƌ̮ġ˫Ɠ˰ŀŝķ̮ŘƮř̮ŗķŘ̮
̮

̦̙Ĝš˳̩ŔƏ˫̗ƜƁ˫Ļ̦ƊķŘğƖłŞƜƓ̦ŗķœƖ̗Ə̦˰̦ƇŔƌ̦ġ˫Ɠ̦

ƍ˫̗Ɠ̮̮̩ŔƓ˫Ţƌ̮ƒě̮ŗƖŭĢƌš̮œƖ˭̮ĢƁ˫Ļ̮ŗķœƖ̗Ə̮̩ŔƏ˫ƌ̮Ģƌ̮˫óƏ˫ƌ̮̙Ĝóš̮ƒĻ̮ƇŔƌ̮ġ˫Ɠ̮Ŕóš˫Ļ'̮ƎƮķŘĻ˫óƐĻ˭̮
ĢƌŁ̮ĢƁ˫Ļ̮ƍœƖĻ̮Ƈ˫ƌŘƏ̮ƒŊƜłƏ̮ƍķƖ̮̩ŔƏ˫ƌ̮̮̩Ŕóš̮şřķŘĻ̮ƇŔƌ̮ŀƜƂŽƖƌ̮˫Ļ̮ƎƮķŘĻ˫ƐĻ̮'œŘě̮ƍ˫ƜĻ̮ķŗ̮ƇŔƌ̮ġ˫Ɠ

̮˫ĜŁķ̮̙Ļ˫Ɓ̮ƍī̮ňƮ˫łƏ̮ƕ̮ŀŝķĢƌ̮'Ŕš˫Ļ̮

'̦˷ƒŊƜłƏ̦ġŘƜğ̦ňƮ˫łƏ̦ŘƜŞžŁ̦ƕ̦

ƂŎŁƀƜ̮̮ƕœ̮Řũ˫ōĢƉťķ̮ŻŔƓ̮̮ƒóě̮ŀšķœ̮ū˫óļŁŗķ̮Ƈƕķ̮ƊŔóƁ̮ŗœóĻƎƜ̮ŔóƂƏĢĠƐƮ̮̮ƕĢĠłžóšī̮ƈ˫óƌĢ̮
ƒŮĻķŗ̮ƕ̮Ŕš̮ĢŝŗŘĻĻ̮ƎƜ̮˫ƌŘŝƒƮ̮̮ƕ̮şœŘğ̮ŗœĢĠłžšīƈ̮˫ƌĢ̮̮'ŀŽŘğ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮ŚƜƏ̮



˶˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̆ŔƂƏĢĠƐƮ̮̅˭˫ƐŶƌ̮ƒĻġ̮˫ƏķƖŁĢƮ̮̮ĿŗŔƁ̮ƕĚƮ̮ƌ˫Ɣŝ̮ŀěŘšĢ̮ƓŔóĻ̮ŀóőķœŘč̮ŗœĢ̮ġ˫Ɠ̮ŗ˫óŉġ̮
Ļ̮ƒě̮ŀŝķŘłŢƜ̮̩˫ŁƖě̮ŗœ̮ƌ̮ŗķŘƁ̮ƒļŝ˫Ŏƌ̮œŗƖƌ̮ĿŔƌĢ̮̮œŘƜğƒ̮Ļ̮œ̮Ŀŗ˫ļŵŘĠƮ˭̮ŔƂƏĢĠƐƮ̮˫ƏķƖŁĢƮ̮̮ŀěŘš
ķŘĻġ̮̩˫ŁƖě̮ĿķŔóƔŶŁ̮Ɗ˫ŊƏķ̮ŔóƂƏ̮'ŀóŝķ̮ĿŔóƌĢĠƐƮ̮óĻ̮ƒóŮĻķŗƎƜ̮ŔóƂƏ̮ƒóŉƕġ̮̮̩ŗƕœ̮ŗœ̮ƒóě̮ŀóŝķ
̩˫ŁƖě̮łőķ̮ŗœ̮ĿŔƌŗ˫Ɯ̮ƌ̮ƕ̮œŗķœ̮ŗķŘƁ̮ŀěŘšƍķŚƜ̮ŔƂƏ̮ƒŉƕġ̮łōķ̮ƍī̮ƒóĻ̮ŀěŘóš̮ƒóě̮ŀŝķŇ˫óƜ̮̮'œŗķœ
ŔƂƏƮĢĠƐ̮Řŉ̮̙ƌ˫šƍ˫Ʈ̮ġ˫Ɠ̮ŔƂƏġ̮œƕŗƕġ̮ķŗķœ̮ƕĢƮ̮ġ˫Ɠ̮ŗ˫ŉġ̮ƍ˫ŢƏ̮ƒě̮ƌ̮̩ŔƐƓœƍķŚóƜ̮ŔóƂƏĢĠƐƮ̮̮ƕ
ƓŔĻĢ̮ġ˫Ɠ̮ŗ˫ŉġ̮Řŉ̮ƕƍ˫Ʈ̮ġ˫Ɠ̮ŔƂƏġ̮ŉƕŘőĢ̮ƍ˫ŢƏ̮ƒě̮ŔóƂƏ̮ŠƓ˫ě̮̩ŔƐƓœĢĠƐƮƌ̮Ģ̮Ŕóš˫Ļ̮̮ŀóŝķ
ļƈ˫ŭ̓˭Ģ̮˲˴˹˶̙ƌ˫š̮ŔƂƏ̮ƒŉƕ̮'̒˲̮̮̒ŔƂƏ̮ƒŉƕœƖŉƖƌ̮̮ƕ̮ſƕŔƐť̮œŚƏ̮ś˫ƐĜŝķ̮ƕ̮ƒĜŝ̮̓ŀěŘš̮ŗœ
̩ķƖŒƐŁ̮̒ƍķœŘğ̇˳̮̮̮̒ƒŉƕƏ̮Ĺ˫Şō̮ŗœ̮œƖŉƖƌ̮ŔƂ̮˫Ɠġ̮ŗ˫ŉġ̮ĚƏ˫Ļ̮œŚƏ̇˴̮̮̩̒œŘĎŝ̮̮œŚóƏ̮ŀěŘóš̮ġ˫Ɠ
ĚƏ˫Ļ̮˫ŝ̮ƕ̮˫ƓŘƮ̮ƈ˫ƌ̮Ŀ˫ŞŝİƌĢ̮̮ƒě̮ŗœ̮̙Ļ˫Ɓ̮ŀŝķƖőŗœ̮ŨŎƌ̮ƒĻŀŽ˫Ʈ̮Ŕš˫Ļ̇˵̮̮̒˫ŝŘƮ̮Ĺ˫Şō̮̮˫Ɠ

ťƖŦő̮ƒěĿ˫Ɯ̮̩œŘĎŝ̮̮ŗœ̮̩ŔšŘěŕ̮ġ˫Ɠ̮ƌ̮ķŗķœ̮ķŗ̮ƒŝ̮ŠŒĻĢ̮Ŕš˫Ļƒ̮Ļ̮ƒĜƮŗƖŭ̮̮ŘóƓ̮ŗœ̮ŔƏķƖłĻ̮ŀěŘš
Ž˫ũķ̮ŔƂƏ̮ƒŉƕ̮ƍ˫ƌřĢ̮Ĺ˫Şō̮ƍī̮ƒĻ̮ķŗ̮˫Ɠŗ̮ķƕŚƮ̮̮ƕ̮˫Ʈķ̮ƒĜƐƮ̮ƏœŗƖƌ̮ŔƂƏ̮ƒŉƕř˫Ɯ̮Ə̮ƍƕŔĻ̮ķŗ̮œƖőř˫óƜ̮̮ƒóĻ

ĠƐƓ˫̗ƓĢ̮ƉļƁ̮ųƤŭķ̮ƕĢ̮˫̮ĻŞŝİƌƈ˫ƌ̮ƒĢ̮̮ƕ̮ūƖĻŘƌ˫Ʈ̮̮Řŉ̮̙̗ŎŁƒ̗Ʈ̮Ɩŝ̮řķġ̮̮ƍīŞŝİƌ̮ŀóšķœŘĻ̮ƒ
̇ŔƐě̮̒˶̮˫ƌŘŝƒƮ̮ġŗķŖğ̮̩˫ŁƖě̮Řŝ̮ĿŔƌŴƮŔ̮ļŁ̙Ʈ̮̮ƒŉƕ̮ƒĻ̮̮ƍī̮şřŗķ̮ŗœ̮ŠƓ˫ě̮ŘŮő̮Ƈ˫̗łōķ̮ƒě̮ŔƂƏ
ĕ˫ƏŚƜ̮ƒĻ̮ƕ̮̩œƖĻ̮Ə˫ŝīĢ̮̮ųƤŭķ̮ƍƕŔĻ̮ƕƉļƁĢ̮ŔļŁ̮̙Ļ˫Ɓ̙Ʈ̮̮ƒĻ̮ƍŔš̮Ŷƌ̮ŸóƉļƌĢóƐƜ̮ƌ̮ŔóƂƏ̮ƒóŉƕĢ̮Ŕóš˫Ļ̮
ŘŊš̓ġ̮ŔƏř̮ƕ˭ƒƮ̮˲˴˺˶'̮̮̒

̮ƕ̮ƍ˫ğŔƐóŞƮƖƏ̮ŘƮ˫óŝ̮ĢóŢƓƕĘč̮œŘóĜƮƕŗ̮ƕ̮ƒóƮƕŗ̮ƎƜƐĖ̗Ɠ̮ƕ̮ŔƮœŘğ̮ƎƜļļŁ̮ƒĖƏī̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮Ŝč
̮Ǝ̗óũ̮ƍī̮ŀŎóť̮řķ̮ƕ̮̩œƖóĻ̮˫łóŝķŘ̗Ɠ̮ŚóƜƏ̮œƖő̮ƍ˫Ʈ˫ł̗Ɠ̮ŘĠƮœ̮˫Ļ̮ƒƜũŘŽ̮ƎƮķ̮˭ƎƜƂƂŎƌŔóƜƮĮŁ̮řķ̮˭

̮ŚƜƏ̮Ģ̗ĜŎƌ̮Ģ̗Ɖŵ̮ƒƏķƖłŢč̮ńóƜō̮řķ̮ŚƜƏ̮ƍķŘĠŢƓƕĘč̮ŘĠƮœ̮ġ˫ŵŔƌ̮ƒě̮ķŘĕ̮'œƖĻ̮ŔƓķƖő̮ŗķœŗƖőŘĻ
ƒƜũŘŽ̮ňƮ˫łƏ̮ƒŵƖ̗Ŋƌ̮˫Ļ̮ŗ˫ƜŞĻ̮˭œŗƕ˫łŝœ̮ƕ̮ƒŊƜłƏ̮̮˫łóŝķŘ̗Ɠ̮ƕ̮ƖóŞ̗Ɠ̮ƕ̮ĚóƮœŚƏ̮ŠƓƕĘóč̮ƎƮķ̮ġ˫Ɠ

'ŀŝķ̮ŗķœŗƖőŘĻ̮Ģļŝ˫Ɛƌ̮Ģ̗Ɖŵ̮ƊķƖƁ̮řķ̮˭ů˫Ŏƈ̮ƎƮķ̮řķ̮ƕ̮̩œƖĻ̮
ĢŽŘŭ̮řķ̦˫ƌŘŝƒƮ̮şœŘóğŗœƒ̮óĻ̮źƈ˫óļƌ̮ƒóŵƖ̗ŊƌĢ̮̮ƒółžğĢƌó̮šœƖ̮ķŗķœ̮ŗœ̮ƒóěĢƮ̮ġ˫óƓ̮ŗ˫óŉġ̮
˫ƌŘŝƒƮ̮ġŗķŖğ̮Ģƌš̮œƖ˫ƌŘŝ̮'ƒƮ̮ƍ˫ŢƏ̮şœŘğ̮ŗœ̮̮̩ŔƐƓœ̮˫ƌŘŝƒƮ̮ġŗķŖğ̮̮ŗķœ˫ƔĻ̮ſķŗƕķ̮˭ŔƂƏ̮̩Ɩŉƕ̮ŗœ



ŀěŘș̌ŗœ̦Ģƈ˫ƌ̦ĢĠłžšī̦˫Ļ̦şœŘğ̦ŗœ̦ƒƮ˫ƌŘș̂ƕ̦ĢĠƐƮŔƂƏ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˶˴ 

ƉĻ˫Ɓ˫ĻŀƜ̮ğŔƏƖš̮ŔƂƏĢ̮Ĺ˫óŞō̮˭ƣ˫óĻ̮˫Ɠġ̮ŗœĢƐłŽ˫óƮ̮ŗ˫óŊŁġ̮œƖóŉƖƌ̮ƕġ̮̮œķƖóƌ̮̮ŘóŞě̮˫óĻ̮ƣ˫óě̮ƕ
ƓŔĻĢ̮ġ˫Ɠ̮ŗ˫ŉġ̮˫ƌŘŝ̮'ŀŝķƒƮ̮ƌ̮œƖő̮şœŘğ̮ŗœĺŉƖķ̮ŚŽķŠƮ̮ŔƂƏ˭ĢĠƐƮ̮ƓŔĻ̮ŀőķœŘčř˫ĻĢ˫̮Ɠƕ̮̮
̮ŗƕīœƖŝ̮Ɗ˫ŊƏķŘŝġ̮ƌ̮ŀěŘš̮œŘĜƉ̗ŵ̮œƖļƔĻ̮ƕĢ̮'œœŘğ̮

ĢĜƮ̮ƋƔƌ̮řķŘ̮ŁƎƮ̮ŠŒĻ̮˫Ɠġ̮ŔƌŀƮŘƮƈ̮˫ƌĢ̮ŔƌŀƮŘƮ̮˫ƌŘŝƒƮ̮ŀŝķ̮şœŘğ̮ŗœ̮̇řķŘóƮ̮ƂłóŞƌ̮˫̗̋Ɯ̮
ŗƕīœƖŝ̮ƕ̮ŔƂƏ̮̩Ɩŉƕġ̮ŀěŘš̮̮ŀŎŁ̮ķŗ̮˫ƓŘƜŅĮŁ̮̮ŗķŘƁĢƌœ̮ŔƓŔƌ̮ĿŗƖť̮ŗœ̮'ŀƮŘƮ̮˫ƌŘŝ̮ŀŝŗœ˫ƏƒƮ̮

ĠłŞĜšŗƕ̮Ƈ˫̗łōķ̮şœŘğ̮ŗœĢ̮Ə̮ƎƓŕ̮řķ̮ŗƕœŀŞƜŔƌ̮'ŀƮŘƮ̮Řóŝ˫ƌƒƮ̮ķŗķœ̮˫óĻ̮şœŘóğ̮ŗœĢƮ̮˫óƓ̮̮ƕ
ƓŔĻĢ̮ġ˫Ɠ̮ŗ˫óŉġ̮ķŗķœ̮'œŗķœ̮ŗ˫ěƕŘóŝĢƮ̮ġ˫óƓ̮ŗ˫óŉġ̮ĚóƮ̮̙óĻ˫Ɓ̮ŠóŒĻ̮ŀěŘóš̮ƔŉƖŁĢ̮̮̙óě̮řķ
ķŗķœĢƮ̮ġ˫Ɠ̮ķŗķœ̮'ŀŝķ̮ŀěŘšĢƮ̮ŗ˫ŉġ̮ĻŠƜ̮ķŗ˫ě˫Ə̮ĺŉƖƌ̮ŀŝķ̮ƎĜ̗ƌ̮Ŕō̮řķĢƮ̮˫ƌŘŝƒƮ̮ġŗķŖğ̮

ķŗķœ̮œƖļ̗ě̮ƕ̮̇œœŘğĢƮ̮ġ˫Ɠ̮ŗ˫ŉġ̮ŀěŘš̮óƏķƕķŘŽ̮ĿƤĜŢƌ̮˫Ļ̮ķŗ̮˫ƓĢ̮ķŘóĻġ̮ƌĮóŁƎƜŚ̮ƓƒóƐƮƕ̮̮̮ŔóƏƕŗ
Ɖ̗ŵĿ˫Ɯ̮œ˫ŵġ̮ƌ̮ƒŉķƖƌ̮ŀěŘšĢ̮œř˫ŝ.̮

ŀƮŘƮŔƌ̮˫ƌŘŝƒƮ̮ō̮ĢŢƂƏ̮şœŘğ̮ŗœĢŁ˫Ɯ̮̮ƒƏŔĻ̮ŗœĚƮ̮ķ̮ƍ˫ƌř˫ŝ˫žƮ̮Ģƌě̮ŔƐ̮̮ƕ̮ķŚŉķ̮Ɗ˫̗Ł̮ŴļƐƌ̮ƕ
̮œŘĜƉ̗ŵĚƮ̮ĠłŞĻ̮ƍ˫ƌř˫ŝĢ̮Ŕƌ̮ƒĻŀƮŘƮ̮ŎťŌƜ̮˫ƌŘŝƒƮ̮̮ńóŎĻ̮ƒóĻ̮œŗķœ̮ƍ˫ƌř˫óŝ̮ƍī̮şœŘóğ̮ŗœ
˫ƌŘŝƒƮ̮ŔƂƏ̮ƕ̮şœŘğ̮ŗœĢĠƐƮƒ̮Ļ̮ĝŗ̮ŗœ̮ƒĻ˫ņƌ̮˫Ɠġ̮ĚƮ̮ŗ˫ŊŁ̮Ŕōķƕġ̮ŀóŝķ̮ō̮ƕĿ˫óƜ̮˫óƂĻ̮ƕġ̮̮ŘóƓ

Ŕƌ̮ƒĻ̮ƍ˫ƌř˫ŝŀƮŘƮ̮ŎťƜķ̮ŌƎƮ̮ĠłŞĻ̮ŠŒĻĢ̮œŗķœ'̮
ƒłžğ̮ĺŞō̮ƒě̮œŘě̮Řěŕ̮ŔƮ˫Ļ̮ƒƜũŘŽ̮ƎƮķ̮Ɗ˫łłőķ̮ŗœ̮̮̙óŦŽ̮ŗœ̮Ɗ˫óŊƏķ̮ġ˫óƔƏƖƌřī̮ƕ̮ƎƜóŢƜč̮ġ˫Ɠ

łšŖğ̮̓ƒƒƜũŘŽ̮ƕ̮ƒƈœķ̮̒Ɗŗ˫Ɣĕ̮̮̮Ǝ̗ũ̮˭ŠŒĻ̮ƎƮķ̮ŗœ̮̩Ŕš̮ŘěŕŔƜƮĮŁ̮̮˫ƔóŢƓƕĘč̮ŘóĠƮœ̮˫Ļ̮ƖŞ̗Ɠ̮˭ƍī
̮ŚƜƏ̮ŘŲƏ̮ƎƮķ̮řķ̮ƕ̮̩œƖĻŔƜƮĮŁ̮Ģƌš̮œƖ̮ƇƣŔłŝķ̮ƕ̮ŌƜŎť̮œ˫Ɛłŝķ̮̙Ɯƈœ̮ę̮̮ĢƂŮƐƌ̮ġ˫Ɠ̮ŠƓƕĘóč̮ƎóƮķ
̮'ŀŽŗ̮ŔƓķƖő̮ŗ˫̗ŢĻ̮

̮ƒĵķŗķ̮ŘƮř̮ġ˫Ɠœ˫ƔƐŢƜč̮ƀƜƂŎŁ̮ňƮ˫łƏ̮ġ˫Ɛļƌ̮ŘĻĢƌš̮˰œƖ̮
̮˭ƍķŘƮŔóƌ̮ƒóĻ̮Ģƈ˫óƌ̮ĢĠłžóšī̮ƕ̮ĢĠƐƮŔƂƏ̮ĢžƐƌ̮ƕ̮ŗķœ˫ƐŶƌ̮ū˫ļŁŗķ̮ƕ̮Ƈƕķ̮ƒƜũŘŽ̮ňƮ˫łƏ̮ƒĻ̮ƒŉƖŁ̮˫Ļ

ŀĶƜƓ̮ġ˫Ūŵķ̮̮œ˫ƔƐŢƜč̮Ģƈ˫ƌ̮ġ˫Ɠŗķř˫Ļ̮ƍƣ˫ŶŽ̮ƕ̮̩ŘƮŔƌĢƌš̮œƖ̮̮ƒóě̮˭ŔƐš˫Ļ̮ƒłšķœ̮ƒŉƖŁ̮ƋƔƌ̮ƎƮķ̮ƒĻ
ŀěŘóóš̮̮ƒóóĻŘŊŁ̮ķŗ̮ġŘóół̗ě̮Ģƈ˫óóƌ̮ĢĠłƂóóšī̮ŔóóƏŗķœ̮ŘŁƣ˫óóĻ̮ĢĠƐƮŔóóƂƏ̮ƒóóě̮ĢƮ˫ƓĢƌě̮̮ƒóóĻ̮ķŖóóƈ̮'ŔóóƐƐ



˶˵̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ƒƮ˫ƌŘŝ̮̮œ˫ƔƐŢƜč̮ƍķŗķŖğĢƌš̮ƒĻ̮ķŗ̮ƒŮĻķŗ̮ƎƮķ̮œƖ̮ƍķƖƐŵ̮˫ŵĢƉƌ̮̮ġķŘĻƒƮ˫ƌŘŝ̮ġŗķŖğ̮̮ŘłóŢƜĻ̮ƍ˫ƐƜ̗ŭķ̮˫Ļ
ŀěŘš̮Ģƈ˫ƌ̮ĢĠłžšī̮ĿƤĜŢƌ̮ŠƓ˫ě̮ŀƔŉ̮̮˫Ɠ̮ŗœ̮ƕ̮ƒłŽŘğ̮ŘŲƏ̮ŗœ̮œƖóő̮Ģƈ˫óƌ̮Ŀ˫̗Ɯ̗óŦŁ̮ƒóĻ

'ŔƐš˫Ļ̮ƒłšķœ̮ĢŽ˫ě̮ƒŉƖŁ̮ŀěŘš̮ĢĠƐƮŔƂƏ̮ŀƜŶũƕ̮̮
˫łƏ̮ƒĻ̮ƒŉƖŁ̮˫ĻňƮ̮ũŘŽƒƜ̮̮ƊƕœžƐƌ̮ƕ̮ŗķœ˫ƐŶƌ̮ū˫ļŁŗķ̮ƕĢ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮̮ƕĢĠłžóšī̮ƈ˫óƌĢ̮̮ƒóĻ

Ŕƌ˭ƍķŘƮ̮˫Ūŵķġ̮ƓŀĶƜ̮̩ŘƮŔƌ̮̮ƍƣ˫ŶŽ̮ƕ̮˫Ɠŗķř˫Ļġ̮ƈ˫ƌĢ̮čœ˫ƔƐŢƜ̮Ģƌš̮œƖķ̮̮ƒĻƎóƮ̮̮ƒłóšķœ̮ƒóŉƖŁ̮ƋóƔƌ
ŀěŘš̮ƒě̮˭ŔƐš˫Ļ̮˫ƓĢƮ̮̮ƒěŝşœŘğ̮ŗœ̮ƒƮ˫ƌŘ̮̮ŀŝķ̮ƒłŽ˫Ʈ̮ŠƮķŚŽķ̮̙ļƁ̮Ƈ˫ŝ̮ƒĻ̮ŀļŞƏ̮˫ƔƏīĢĠłžóšī̮

ƈ˫ƌĢ̮Řł̗ěġ̮̮ƒĻŘŊŁ̮ķŗĢƌě̮ŔƐƐ̮'ķŖƈ̮̮ƒĻŀěŘš̮ĝŗŚĻ̮ƍ˫ļō˫ť̮ƕ̮̩ŘƮŔƌ̮ŀĶƜƓ̮ġ˫Ūŵķ̮ƕ̮ƍķŘƮŔƌ̮̮ƕ̮˫Ɠ
̮ƒƜťƖŁ̮ĢƏ˫ğŗř˫Ļ̮ƍķŘƮŔƌĢƌš̮ƒóƌ˫ƏŘĻ̮˭şœŘóğ̮ŗœ̮ƒƮ˫ƌŘóŝ̮ŀƮŘƮŔƌ̮ŀƔŉ̮ŗœ̮œƖ̮̮ƕ̮ĺóŝ˫Ɛƌ̮ġŚƮŗ

řķ̮ŔóƐƏķƖłĻ̮˫Ł̮ŔƐš˫Ļ̮ƒłšķœ̮ŔƐ̗ŽŔƓ̮̩ŘƔĻ̮ŀěŘóš̮ŗœ̮Ģƈ˫óƌ̮ĢĠłžóšī̮ŠƓ˫óě̮ġ˫óƮķŚƌ̮̮'ŔƏƖóš̮ŔóƐƌ
ƒƮ˫ƌŘŝ̮ƒĻ̮ƎƜƐĖ̗Ɠ̮̮ƍ˫ğŔƐƓœŗ˫ļłŵķ̮ƕ̮ƍķŗķŖğčœ˫ƔƐŢƜ̮Ģƌš̮œƖ̮̗ŦŁ̮ŗœĿ˫̗Ɯƈ̮˫ƌĢ̮̮ƒóĻ̮œƖóő̮ƍķŚóƜƌ

̮ŀěŘš̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝŽ˫ě̮ƒŉƖŁĢ̮ŔƐš˫Ļ̮ƒłšķœ̮̮Ģƈ˫óƌ̮ĢĠłžšī̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮ķŗ̮ġŘł̗ě̮ĚŞƮŗ̮˫Ł
ŀěŘš̮ƒƮ˫ƌŘŝ̮ŗœ̮˭˫Ɠ̮ŔƐƮ˫̗Ə̮ƒĻŘŊŁ̮œƖő̮ġŗķŖğ'̮̮ 

˫Ļ̮̗Ɠķ̮ƒĻ̮ƒŉƖŁŀƜ̮ŝŗŘĻĢ̮źłƌġ˫óƓŘƜ̮ŗ˫ółŽŗġ̮˫óƓŗķŚĻķ̮ŗ˫óƐěŗœġ̮ƉŎŁĢóƉƜƏ̮̮ƕŚóƜ̮œƕŔóŎƌŀƮ̮
ķŘĻ̮̩ŔšŘěŕġ̮ƂŎŁƀƜ̮Ɛļƌ̮Řũ˫ōĢ̮Ŷƌ˫ŉ̮ƊŔŵ̮ŘĻŀƜ̮ŀěŘóš̮ŻŘť̮ƒŶƈ˫Ůƌ̮ƕ̮ƍī̮óŝŗƖĻ̮ġ˫ƓĢ̮ƒóĻ̮˭
Łī̮ƍ˫ƂƂŎƌĢ̮čœ˫ƔƐŢƜ̮Ģƌš̮œƖ̮ƂŎŁƀƜ̮œ̮ŗœ̮ķŗ̮Řũ˫ōŘĠƮ̮ŀěŘš̮ġ˫Ɠ̮Ə̮ŗƖŢěŚƜč̮̩œ˫Ɯ̮˫ółƏ̮ƕ̮ŔƐƐěňƮ̮
̮˫Ļ̮ķŗ̮˫ƔƏīŔĜƮĠƮ˫Ƃƌ̮ŘƒŞƮ̮ļŮŁ̮ƕ̮̩œŘěƀƜ̮ŔƐƓœ.̮

ƍ˫̗Ɠ̮ƂŎŁ̮˭Ŕš̮̩ŔƓ˫Ţƌ̮ƒě̮ŗƖŭƀƜ̮Ļ̮ƒŮĻķŗ̮Řũ˫ōƎƜ̮ŔƂƏĢĠƐƮ̮˫ƌŘŝ̮ƕƒƮ̮̮˫Ļ̮şœŘğ̮ŗœĢĠłžšī̮
ƈ˫ƌĢ̮ŀěŘš̮ŗœ̮Ŗč̮ġ˫ƓƒłŽŘƮ̮óƐłļƌ̮ķŗ̮ƍķŘóƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮ƕ̮śŗƖĻ̮ŗœ̮̩ŔšĢ̮̮şƕŗ̮œŘĻŗ˫óě̮ŘóĻK-

Score̮ŝŗŘĻĢ̮ŽŘŭřķ̮'œŘě˭Ģ̮ƂŎŁĿ˫ƂƜ̮œŔŶłƌġ̮ƌř̮ŗœƒƐƜ̮ŔƂƏ̮ū˫ļŁŗķĢĠƐƮ̮˫ƌŘóŝ̮ƕƒƮ̮̮şœŘóğ̮ŗœ
ŀěŘš̮̮ƕ̮˫Ɠ̮ĢĠłžšīƈ˫ƌĢ̮ŝŗŘĻ̮ķŗĢ̮œŘě̩̮ŔƏķķ̮ƒĻ̮ƒŉƖŁ˫Ļ̮'ƎƮ̮č̮˭Řƌķœ˫ƔƐŢƜ̮Ģƌš̮œƖ̮Łī̮ƍ˫ƂƂŎƌ̮ƒěĢ̮
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łě̮řķ̮ŠƓƕĘč̮Ŀ˫ƜĻœķ̮ƕ̮ġŘŲƏ̮ĢƏ˫ļƌ̮˭ś˫ŝķĹ˫̮˫Ɠ̮ŀšķœœ˫Ʈ̮ƕ̮ƕ̮ƎƜŁƣ̮ĢŦŦŒŁ̮ĿƤŊƌ̮ƕ̮ġ˫óƓ

ŀěŘš̮ĢŎƜũƖŁƖƈ̮˭ĺŒłƐƌ̮ġ˫Ɠŋ˫̮Ɠ̮ſķŗƕķ̮śŗƖóĻ̮ƍ˫ƌř˫óŝ̮ġŗ˫óƌī̮ƕ̮ġŘƮƖŦŁ̮ƖƜšŗī̮̩œŘŢŽ̮ġ
̮ġŗƕīœŘğ̮Ģŝŗ˫Ž̮ƍķŘƔŁ̮ŗķœ˫ƔĻĢƌš̮̩œķœ̮ŜĎŝ̮'œƖƒƜóũŘŽ̮ƍƖóƌřī̮ġķŘĻ̮Ɗřƣ̮ġ˫Ɠġ˫óƓ̮̮řķ̮ƀóƜƂŎŁ
ĿŗƖť̮ƒĻ̮ƒŶŉķŘƌ̮ƀƮŘŭŘĠƮœ̮ƕŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ĢłƏŘłƐƮķ̮̩˫ĠƮ˫č̮˭Ģƈ˫ƌ̮ġ˫Ɠ̮̩˫ĠƮ˫č̮ƕ̮ŬļŁŘƌ̮ġ˫Ɠ

ƊŘƏ̮řķ̮ŚƜƏ̩ŗ̮ŗķŚŽķŇķŘŒłŝķ̮śŗƖĻ̮Ŀ˫ŵƤŭķ̮Ŵƌ˫ŉ̮ĚƏ˫Ļ̮ƕ̮ƎƮƖƏ̮œŗƕī̮Ģƌš̮̮ƎóƮķ̮ĢƏ˫óƌř̮ƕŘ̗ƉƁ̮'œƖ

                                                      

˼̮ƚƈ˫óŵ̮şřƖóƌī̮ƒóŞŝƖƌ̮ƙŗķŔĻ˫óŞō̮̩ƕŘóğ̮ŗ˫Ʈœ˫łóŝķ̮ƕ̮ƍķŗŔóƏř˫ƌ̮̩˫ĠóŢƏķœ̮ġŗķŔĻ˫óŞō̮ġŘółěœ̮ƒłőƖƌī̮ŠƏķœ̮'
ŚƮŔƏ˫š̮ƚŵ˫žłƏķŘƜŹ̮̮óŔƔŢƌ'̮̮

˽Řłěœ̮ġƖŊŢƏķœ̮'̮ƚƈ˫óŵ̮şřƖóƌī̮ƒŞŝƖƌ̮ƙŗķŔĻ˫Şō̮̩ƕŘğ̮Ģ̗Ɖŵ̮ŀĶƜƓ̮ƖŪŵ̮ƕ̮ƍķŗŔƏř˫ƌ̮̩˫ĠŢƏķœ̮ġŗķŔĻ˫Şō̮ġ
ŚƮŔƏ˫š̮ƚŵ˫žłƏķŘƜŹ̮̮óŔƔŢƌ'̮

˾ƍķŘƔŁ̮Ŕōķƕ̮ĢƌƤŝķ̮œķřī̮̩˫ĠŢƏķœ̮Ģłƈƕœ̮ŀƮŘƮŔƌ̮ƒłšŗ̮Ŕšŗķ̮ƚŝ˫Ɛšŗ˫ě̮'̮̮ó̮ŚěŘƌ'̮
˿ŘŁƖƜĎƌ˫ě̮ƒłšŗ̮Ŕšŗķ̮ƚŝ˫Ɛšŗ˫ě̮'&˫žłƏķŘƜŹ̮ƚƈ˫ŵ̮şřƖƌī̮ƒŞŝƖƌ̮ŘŁƖƜĎƌ˫ě̮̩ƕŘğ̮ŗķŚŽķ̮ƊŘƏŚƮŔƏ˫š̮ƚŵ̮̮óŔƔŢƌ'̮



˷˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

Ƈ˫ŝ̮Ģŭ̮ŠƓƕĘč̮̮ġ˫Ɠ˲˴˺˳̮ŀƮ˫źƈ˲˴˺˹̮ĢƌĻ̮Ŕš˫Ə̮'Ɩƌ̮ƎƮķ̮ŘĠƏ˫ƜĻ̮ŠƓƕĘč̮ƎƮķ̮ňƮ˫ł̮ŀŝķ̮ųƖũ
̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮żƉłŒƌ̮œ˫ŶĻķ̮ƒěŘƜŅĮŁ̮ŔƏŗķœ̮ĢĠłŞĜšŗƕ̮ŘĻ̮ġŗķœ˫ƐŶƌķ̮'̮ƎƜƈƕžƈİƌ̮̩Ŕš̮ĢŝŗŘĻ̮ƒ

̮ŗœ̮ƒƐƜƌř̮ĢƐŶƮ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫ƐłŉķŁ˫Ɯƈ˫ƌ̮ŘŅİƌ̮ŏŘƏ̮Ģķŗķœġ̮ƐŶƌ̮ƒŮĻķŗ˫ĠłóŞĜšŗƕ̮˫óĻ̮ŗķœĢ̮ĢƌĻ̮̮'Ŕóš˫
žƈİƌƊƕœ̮ƒ˭̮Ŀƕ˫žŁ̮ĢƐŶƮ̮ƍķŚƜƌƈ̮˫ƌƜŁ˫Ģ̮ķŗķœġ̮Ŷƌ̮ƒóŮĻķŗ˫óƐĠłóŞĜšŗƕ̮˫óĻ̮ŗķœĢ̮ŀóŝķ̮'ŗœ̮̮ŀóƮ˫ƔƏ

Ŀƕ˫žŁ̮Ŕš̮ŤŒŢƌ̮ƈ˫ƌ̮œƖŝƜŁ˫Ģ̮ķŗķœġ̮ƐŶƌ̮ƒŮĻķŗ˫ĠłŞĜšŗƕ̮˫Ļ̮ŗķœĢ̮ĢƌĻ̮'Ŕš˫̮
˰ġŔƜƉě̦ƍ˫ğėķƕ̮Ģƈ˫ƌ̮ĢğŔƏ˫ƌŗœ̮Ƈ˫̗łōķ̮˭ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ˭̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ'̮



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˷˴ 

˲ƒƌŔƂƌ'̦

Ɯƈ˫ŶŽŀ˫̮Ɠġ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ńŵ˫Ļ̮ŇķŘŒłŝķ̮ġ˫ƔĻ̮̩ŗ˫ŉķ̮˭ĢłƮŘƮŔƌ̮ƊŔŵ̮ŀő˫Ɛš̮ĢłěŘšƕ̮̮ġƖŵœ̮
ĢƁƖƂōƕ̮̮ĚŞƮŗƁ̮̙Ļ˫̮ƒŉƖŁ̮Ŀķř˫Ŋƌ̮̩ķŘ̗Ɠ̮ƒ̗Ɠ̮'ŀŝķ̮ƎƮķ̮̙ƌķƖŵ̮Ģƌ̮ŔƐƏķƖŁ̮ƒŮĻķŗ̮ƎƜóĻ̮̮Ĺ˫óƐłŉķ
ĢŁ˫óóƜƈ˫ƌƕ̮̮ŘóóŮő̮ĢĠłóóŞĜšŗƕķ̮ŗƒ̮óóĻ̮ŗƖóóŭ̮ƋƜƂłóóŞƌŘƜŹ̮ĢóóŝŗŘĻ̮ŔóóƐƐě̮'ƎóóƮķ̮̙óóƌķƖŵ̮ƎƜóóƐĖ̗Ɠ̮
ŀěŗ˫Ţƌ̮ġ˫Ɠ̮ĢğŔƐƮ˫̗Əķ̮ŗ̮ŠƮķŚŽķ̮Ģƌœ̮ŔƐƓƒ̮ěƒ̮Ļ̮ƒĻƖƏ̮œƖóőƒ̮óĻ̮ƒóƐƮŚƓ̮ŘŁƣ˫óĻ̮ĢğŔóƐƮ˫̗Ə̮ŘóŊƐƌ̮
Ģƌš̮ŔƏƖ̮'̩ƕƤŵŘ̮Ļ̮ƎƮķ˭̮ěŘšŀ˫̮ƓĢƮƒ̮ěŗ̮œ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŀěŗ˫óŢƌ̮ŔóƏŗķœ˭̮̩ƖƂƈ˫óĻ̮˫óĻ̮̮ƍķŚóƜƌ

ġŘŁƣ˫Ļř̮ķ̮ƒƐƮŚƓ̮̮˭Ģŝŗœķœ̮ƒ̗ƮŘŉƕ̮̮ŗ˫ļłŵķ̮ƒĻƕŗƕ̮ŗ̮Ģƌš̮ŔƏƖ̮'Řğķ̮ƎƮķ̮óƐƮŚƓƒ˫̮Ɠ̮ŘŁƣ˫óĻř̮ķ̮ġ˫óƮķŚƌ̮
ƍ˫ƮŘŉ̮ġŔƂƏ̮ŔƜƈƖŁ̮̩Ŕš̮ŬŝƖŁ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮˭Ŕš˫Ļ̮ŘŮő̮ĢĠłŞĜšŗƕ̮ġķŘĻ̮ŀěŘš̮ĢƮ˫Ɠƒ̮ěŗ̮œ̮

ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŀěŘš̮˭ŔƐłšķœ̮łŢƜĻŘ̮ŔƓķƖő̮œƖóĻƕ̮̮ŜĜŶƈ˫óĻ'̮Ŀ˫óŶƈ˫Ůƌ̮ĢóƉļƁ̮ŔóƐƏ˫ƌ̮ŘłƏ˫óğ˼̮˭

˳˱˲˸˭̮ƋƜě˽̮˭˳˱˲˲ƕ̮̮ƍƖŝœŗ˫ĖƮŗ˾̮˳˱˲˶ƒ̮Ļ̮̩ķŘ̗Ɠ̮ƍ˫ŢƏķŗ˫Ĝ̗Ɠ̮ƒŮĻķŗ̮ƎƜĻ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķƕ̮̮
ĢŵƖƏř̮ķ̮ĚŞƮŗ̮Ģƈ˫ƌķ̮ŗ̮ĢŝŗŘĻ̮Ģƌě̮ŔƐƐ̮'˫Ļ̮ƎƮķ̮Ƈ˫óō˭̮ŻƤőŘóĻ̮ƍƖóŝœŗ˫ĖƮŗƕ̮̮ŠƏķŗ˫óĜ̗Ɠŗ̮œ̮
Ƈ˫ŝ̮˳˱˲˶˭̮Ŀ˫Ŷƈ˫Ůƌ̮˫ƌŘ̮Ļ̮ƎƮķ̮ŗƕ˫Ļ̮ŀŝķƒ̮ě̮Ĺ˫óƐłŉķ̮ĢŁ˫óƜƈ˫ƌ̮ŘóŮő̮ĢĠłóŞĜšŗƕķ̮ŗ̮ŠƮķŚóŽķ̮
Ģƌœ̮ŔƓ˭̮ƒƏ̮ŜĜŶƈ˫Ļ̮̓'ŹŔŹœƒ˫̮Ɠġ̮ƍƕŗœ̮ĢƮķř̮Ģš˫Əř̮ķ̮ňƮ˫łƏ̮ƍƖŝœŗ˫ĖƮŗƕ̮̮˭ŠƏķŗ˫óĜ̗Ɠ̮˳˱˲˶̮
ķŗ̮ƋƜŲƐŁ̮Ģƌě̮ƋƜƐ̩̒ƕƤŵ̮'Ř̮Ļ̮˭ƎƮķ̮ŻƤőŘĻ̮ŘłƏ˫ğ̮˳˱˲˸˭̮ƋƜě̮˳˱˲˲ƕ̮̮ƍ˫ŢƏķŗ˫Ĝ̗Ɠ̮Ŀ˫Ŷƈ˫Ůƌ̮˫óƌ̮
ƒĻ̮ġ˫ŉ̮ŘŮő̮˭ŗķř˫Ļ̮ŘŮő̮ĢĠłŞĜšŗƕķ̮ŗ̮ĢŝŗŘĻ̮Ģƌě̮ŔƐ̮'ƎƮķ̮ġŘƌķĻ̮ŗ˫ƜŞ̮ƋóƔƌ̮ŀóŝķ̮̇ķŘóĕ̮ƒóě̮

ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮˫Ļ̮ŘŮő̮Ŀ˫ŵƤŭķ̮ŘŁƣ˫Ļ̮ŬļŁŘƌ̮ŀŝķ̮'ƎƮķ̮ƍ˫ŢƏ̮Ģƌœ̮ŔƓƒ̮ě̮ġŘŮő̮ġķŘĻ̮ƍƣ˫óŶŽ̮
ŗķř˫Ļ̮œƖŉƕ̮œŗķœƕ̮̮ƍīƋ̮Ɠ̮ƎƮķ̮ŀŝķƒ̮ě̮˫Ʈŗ̮œ̮œŗƖƌ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķƒ̮Ļ̮ĔƜƓ̮ƍķƖƐŵ̮ŴƉŮƌƏ̮Ģ̗š̮ŔƏƖ˭̮
˫Ʈ̮̙ƁķŔō̮Ŀ˫ŵƤŭķ̮˫Ļ̮ŀƜžƜě̮ƎƜƮ˫č̮ŔƏŗķœ̮'ƎƮķŘĻ˫ƐĻ˭̮ƎƮķ̮Ƈ˫̗łōķŉ̮ƕœƖ̮œŗķœ̮ƒóě̮ŗķř˫óĻ̮Ŀ˫óŵƤŭķ̮

                                                      

1. Ganter 

2. kim 

3. Richardsoun 
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ūƖĻŘƌƒ̮Ļ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķķ̮ŗƒ̮Ļ̮ŀƁœ̮ŀ̗ƜƁ̮ġŗķŖğ̮ŔƐĜƏ̮'ƍƣ˫ŶŽ̮ŗķř˫Ļ̮ƎƜƐĖ̗Ɠ̮ƎóĜ̗ƌ̮ŀóŝķŘ̮óĻ̮
ś˫ŝķ̮śŔōƕ̮̮ƍ˫̗ğ̮œƖő̮ĿķŘŮő̮ŬļŁŘƌ̮˫Ļ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķķ̮ŗ̮ŠƜĻř̮ķ̮Ŕō̮˫Ʈ̮Řł̗ěř̮ķƍ̮ī̮ŔƐƏķŔĻ̮'
řķ̮ƎƮķ̮˭ƕŗ̮ĢĻ˫Ʈřŗķ̮ŗķř˫Ļ̮ĢƐłļƌŘ̮Ļ̮ĿķŘŮő̮Ģƈ˫ƌ̮Ģš˫Əř̮ķ̮ƈ˫ƌ̮Ĺ˫ƐłŉķĢŁ˫Ɯ̮ƎóĜ̗ƌ̮ŀóŝķƒ̮óĻ̮ŗƖóŭ̮
ƀƜƁœ̮ġŘƮƖŦŁř̮ķƍ̮īķ̮ŗ̮żƜťƖŁ̮ŔƐĜƏ'̮
ŗœ̮˭ƒŊƜłƏ̮Ŀ˫Ŷƈ˫Ůƌ̮˫ƌƒ̮Ļ̮ĢŝŗŘĻ̮ƏƖ̗Əƒ˫̮Ɠġ̮ĢŶƁķƕ̮ƊŔŵ̮ƎƜóƜŶŁ̮ěŘóšŀ˫̮Ɠ̮Ģƌó̮čœřķœŘ̮ƒóě̮˫óƮī̮

ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŀƜŶũƕ̮ŀěŘšķ̮ŗ̮ŘŁŔĻ̮Ģƌě̮ŔƐ̮˫Ʈ̮ŘƜő̮'Ŀ˫Ŷƈ˫Ůƌ̮˫ƌŚ̮ƜƏ̮ŔƓķƖš̮ġŘłŢƜĻķ̮ŗ̮ġķŘóĻ̮
ęŗœ̮ŘłƔĻ̮ġ˫̗Ŷƌ̮ƍ˫ƔƐč̮ŚƮķƕ̮ŏ˫Ļ˼̮̓˳˱˳˱̮̒ƋƓķŘŽ̮Ģƌě̮ŔƐ̮'ġķŘĻ̮˭Ƈ˫óņƌ̮ķŘóĕ̮ĢóőŘĻř̮ķ̮ěŘóšŀ˫̮Ɠ̮
ƒƏƣ˫ŶŽř̮ķ̮Ŀ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮Ģƌě̮ŔƐƐ̮̇ŗœ̮Ģƈ˫ōƒ̮ě̮ŘĠƮœ̮ěŘóšŀ˫̮Ɠ̮ƎóƮķ̮ŗ˫óěķ̮ŗ̮Ɗ˫óŊƏķƏ̮Ģ̗œ̮ŔóƐƓ̮'
ŠƮķŚŽķ̮ŘŮő̮˭ĢĠłŞĜšŗƕ̮̩ƕƤŵŘ̮Ļ̮ŘĠƮœ̮ġ˫ƓŔƌ˫Ɯč̮ĢžƐƌ̮ġœ˫ŦłƁķ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķ̮ƒóě̮̮̋ƤļóƁ̮
ĢƮ˫ŝ˫Ɛš̮̩Ŕš̮œƖĻŗ̮œ̮ƈ˫ōŀ˫̮Ɠġ̮ĢłƮŘƮŔƌ̮ŀěŗ˫Ţƌ̮Ģƌě̮ŔƐƐ̮˫Łř̮ķ̮Ŀ˫Ɯƈ˫ƌ̮ġŘƜğƖƉŉ̮œƖóš'̮̮˫̋óƜƏ˫Ņ̮˭
ƎƮķ̮ƎƜƈƕķ̮ƒŶƈ˫Ůƌŗ̮œ̮ŀƔŉ̮ĢŝŗŘĻŘ̮Ņķ̮ƒƮ˫ƌŘŝ̮ġŗķŖğ̮ĚļŝŘ̮Ļ̮ġƕŗ̮ŘŮő̮ĢĠłŞĜšŗƕ̮ěŘšŀ˫̮Ɠ̮
ŀŝķ'̮ƎƮķ̮ƒŶƈ˫Ůƌř̮ķ̮ŀƜ̗Ɠķ̮ĘƮƕ̩̮ƮķĢ̮ŗķœŗƖőŘĻ̮ŀŝķ̮̇ƒě̮ķŘĕŗ̮œ̮Ŀ˫Ŷƈ˫Ůƌ̮ƎƜŢƜč̮̇ŗƖŮĻ̮ĢļóŞƏ̮
ĿķŘŅķ̮ƒƮ˫ƌŘŝ̮ġŗķŖğ̮ĚļŝŘ̮Ļ̮ġƕŗ̮ĢŉƕŘő̮ěŘšŀ˫̮Ɠ̮ĢŝŗŘĻŢ̮Ə̩Ŕ̮œƖĻ̮'ęŗœŘ̮Ɠƒ̮ĕ̮ŘółƔĻ̮ŗ˫óŅī̮
ƒƮ˫ƌŘŝ̮̮ġŗķŖğĚļŝ̮ŗ˫ƜŞĻ̮ġŗƕŘũ̮ƒě̮ķŘĕ̮̇ŀŝķ̮ƎƮķ̮ųƖƏ̮ƒƮ˫ƌŘŝ̮̮ġŗķŖğĢƌ̮ŔƏķƖŁ̮ŀěŘóš̮˫Ɠķ̮ŗŗ̮œ̮
ŀƜŶƁƖƌ̮ĢĻƖƉŮƌ˫óƏ̮˫óĻ̮Ŀ˫óƌ˫Ƃƌ̮ƇƖĶóŞƌŗ̮œ̮ƥřƖóō̮Ŀ˫óƜƈ˫ƌ̮ŗķŘóƁ̮ŔóƓœ̮'ňƮ˫ółƏ̮˫óƌ̮ƍ˫óŢƏĢ̮ƌ̮ŔóƓœ̮
ŀěŘš̮ĢƮ˫Ɠƒ̮ě̮ƀļŭ̮ƎƜƏķƖƁ̮ƒƮ˫ƌŘŝ̮̮ġŗķŖğĚļŝŗ̮œ̮˭˫ƜƈķŘłŝķř̮ķ̮ŘņěķŔōī̮ƒƏ˫łŝ̮ĢƓŔóĻ̮ř˫óŊƌ̮ŘóŁķŘŽ̮
Ģƌ̮˭ŔƏƕŗ̮˫Ļ̮ŘŮő̮ĢĠłŞĜšŗƕ̮ġŘłŢƜĻ̮ƒŉķƖƌ̮ŔƐłŞƓ̮'Ŀ˫Ŷƈ˫Ůƌ̮˫ƌ̮ƎƜƐĖ̗Ɠ̮ġķŘĻ̮ƎƮƕŔŁ̮ƍ˫ğŔóƐƐě˭̮

ƍ˫ğŔƏŗķœ̮ſķŗƕķ̮˭ƒũŘƁ̮ƍķŗķŔƌ˫Ɣŝƕ̮̮ŘƮ˫ŝ̮ƒƮ˫ƌŘŝ̮ƍķŗķŖğ̮ĢóƏƕŘƜĻ̮ŔóƜžƌ̮ŀóŝķ̮'˫óĻ̮ƒóŉƖŁƒ̮óĻ̮ƒóĜƐƮķ̮
Ĺ˫óóƐłŉķř̮ķ̮ŀóóőķœŘč̮ŘóóŮő̮̇Ŀ˫óóƜƈ˫ƌ̮ĢĠłóóŞĜšŗƕķ̮ŗ̮ŠƮķŚóóŽķĢ̮ƌ̮˭ŔóóƓœ̮ƍ˫ğŔóóƏŗķœ̮ſķŗƕķ̮˭ƒóóũŘƁ̮
ƍķŗķŔƌ˫Ɣŝƕ̮̮̙ƜƉŎŁ̮ƍķŘğĢ̮ƌ̮ŔƐƏķƖŁ̮ġŗ˫ŊƐƓ˫Əŗ̮œ̮ŀƜƈ˫ŶŽ̮ĢƮ˫Ɠ̮ƒě̮ķŗ̮ĢƐļƌŘ̮óĻ̮Ĺ˫óƐłŉķř̮ķ̮ŀóőķœŘč̮

                                                      

1. Wise Bach 



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˷˶ 

̮̏Ŀ˫Ɯƈ˫ƌ̮ŀěŘš̮ĢƌĻ̮Ŕš˫˭̮ƒĻ̮ƍķƖƐŵ̮ĕŘčƋ˫̮Ɠġ̮ŚƌŘƁ̮̩ƖƂƈ˫Ļ̮̩ŔƓ˫Ţƌ̮ŔƐƐě̮'ƍķŗ˫óĜļƉŭƕ̮̮ƍķŗķŔƌ˫Ɣóŝ̮
Ģƌ̮ŔƐƏķƖŁ̮ƊķŔƁķƒ̮Ļ̮ļƈ˫ŮƌƧ̮ŸƉļƌ̮ĢŽ˫óũķř̮ķ̮ŀěŘóš̮ĢƮ˫óƓ̮ŔóƐƐě̮ƒóěř̮ķ̮ŀóőķœŘč̮˫ƌĿ˫óƜƈ̮Ĺ˫óƐłŉķ̮
Ģƌě̮ŔƐƐƓ̮'ƎƜƐĖ̗ī˫̮ƔƏ̮ĢƌŁ̮ŔƐƏķƖ̮ŬƮķŘš̮ƏķŘƜĠłŒŝƒ̮ŘŁġ̮ķŗ̮ġķŘĻ̮ĿķŔƔŶŁ̮ĢƓŔóĻ̮œƖóő̮ġķŘóĻ̮ƎóƮķ̮
ěŘšŀ˫̮Ɠ̮Ƈ˫̗ŵķ̮ŔƐƐěŭ̮'ƍķŗ˫ĜļƉ˭̮Ģłō̮ĢƌŁ̮ŔƐƏķƖ̮ĢŮƮķŘšķ̮ŗ̮Ƈ˫̗ŵķ̮ŔƐƐěƒ̮ě̮ŀőķœŘč̮œƖŝ̮˫Ļ̮ƍķŚƜƌ̮
Ĺ˫Ɛłŉķ̮ŀěŘšř̮ķ̮ŀőķœŘč̮Ŀ˫Ɯƈ˫ƌ̮ū˫ļŁŗķ̮ƒłšķœ̮Ŕš˫Ļƕ˫̮̮Ʈř̮ķ̮ĢŮƮķŘš̮̩œ˫žłóŝķƐ̮ěŔóƐ̮ƒóě̮ńóŵ˫Ļ̮
œƕŔŎƌ̮ƍŔš̮ƍķŚƜƌ̮Ĺ˫Ɛłŉķ̮ŀěŘšř̮ķ̮ŀőķœŘč̮Ŀ˫Ɯƈ˫ƌ̮œƖš'̮

ěŘóš̮ġķŘóĻ̮ĢóƉě̮ŗƖóŭ̮ƒóĻ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮˫Ʈī̮ƒĜƐƮķ̮œŗƖƌ̮ŗœ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮Ŀ˫ƜĻœķ̮ŗœŀ˫̮Ɠ̮

ŘƜő̮˫Ʈ̮ŀŝķ̮ŔƐƌœƖŝ̮̮̇ķŗ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķ̮Ŀ˫óŶƈ˫Ůƌ̮Řņěķ̮ƒĜƐƮķ̮˫Ļ̮'œŗķœ̮œƖŉƕ̮ĢĵŚŉ̮ġķŗī̮ſ˫žŁķ

ŘŮő̮Řč̮ŀƜƈ˫ŶŽ̮ĚƮ̮ĢƉě̮ŗƖŭ̮ƒĻ̮Ģƌœ̮ŔƐƏķ'̮ġŕ̮ƒě̮ŔƐłŽ˫Ʈŗœ̮ƎƜƐĖ̗Ɠ̮˫ƔƏī̮̮Ģŉŗ˫ő̮żƉłŒƌ̮ƍ˫ŶžƏ

̮ęŗœ̮ķŗ̮˫ƓŘŮő̮ƎƮķ̮Ŀƕ˫žŁĢƌě̮Ƈ˫ņƌ̮ƍķƖƐŵ̮ƒĻ̮'ŔƐƐ˭̮ƍķŗ˫Ĝ̗Ɠ̮œƖő̮ŔƐłŽ˫Ʈŗœ̮ƒóě̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķ̮

ŬŝƖŁ̮ƍķŗķŔƌ˫Ɣŝ̮̓ƒĻ̮ŗƖŭ̮ŀļņƌ̮˫Ʈ̮̙ƁķŔō̮ĢžƐƌ̮̒ƒĻ̮ŗƖŭ̮̩ƖƂƈ˫Ļƒ̮Ļ̮̙Ɯƈœ̮ƒŽŘť̮ĢƮƖŉŗ̮œ̮Ŀ˫óƜƈ˫ƌ̮

̩ŔƮœ̮Ģƌš̮Ŕ̮ŗœ̮˭̙Ļ˫Ƃƌ̮ƍ˫ŞƓƕ̮̮Ɠƍķŗ˫Ĝ̗˼̮ŗœ̮Ƈ˫ŝ̮˳˱˲˵ƕ̮̮ƎƜƈƖšƕ̮̮ƍķŗ˫óĜ̗Ɠ˽̮ŗœ̮Ƈ˫óŝ̮˳˱˲˴̮

ŚƜƏ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķķ̮ŗ̮ŬŝƖŁ̮ƍ˫ļō˫ť̮Ɗ˫Ɣŝ̮̓ĚƏ˫Ļ̮˫Ɠƕ̮̮ƍ˫ğŔƏŗķœ̮ſķŗƕķ̮ƒũŘƁ̮̩̒ŔƓ˫óŢƌ̮ŔóƏœŘě̮'

ƍ˫ŞƓƕ̮̮ƍķŗ˫Ĝ̗Ɠ̮̓˳˱˲˵̮̒ƇƣŔłŝķ̮Ģƌě̮ŔƐƐƒ̮ě̮ƍ˫ļō˫ť̮ĢƓŔĻ̮̮̓řķƍ̮ī̮˫ŉƒ̮ě̮Ŕƌīŗœ̮̩ŘóƔĻ̮ĢłĻ˫óŅ̮

ŀŽ˫Ʈŗœ̮Ģƌě̮ŔƐƐ̮̒řķ̮řķŔƏķ̮Ŝč̮ĢŁ˫Ɯƈ˫ƌ̮̩ŘƔĻ̮ŔƐƌƏ̮Ģ̗š̮ŔƏƖ̮̇˫ƌķŗ̮œ̮ŧŘŶƌ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŗķŘóƁ̮

Ģƌ̮ŔƏŘƜğ'̮ƒĻ̮ŀěŘš̮ĢƮ˫Ɠƒ̮ěř̮ķ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮̩œ˫žłŝķ̮Ģƌě̮ŔƐƐ̮ŗ˫ļłŵķƕ̮̮ƒļŁŗ̮ġŔƐĻ̮ġŘł̗ě̮ġķŘóĻ̮

ſķŗƕķ̮ƒũŘƁ̮̩œķœ̮Ģƌš̮œƖƒ̮ěŗ̮œ̮ƎƮķ̮ƒƐƜƌř̮ğŔƐƮ˫̗ƏĢ˫̮Ɠġ̮ƇƖ̗Ţƌ̮Ŀ˫Ɯƈ˫ƌ̮ŔƂłŶƌ̮ŔƐłóŞƓ̮ƒóě̮ƎóƮķ̮

ŀěŘš̮˫Ɠ̮Ƈ˫̗łōķ̮ġŘłŢƜĻ̮ġķŘĻ̮ŗƖŦƁŗ̮œ̮ŀőķœŘč̮ĢƓŔĻ̮Əŗķœ̮̓Ŕƍķŗ˫Ĝ̗Ɠƕ̮ƍķƕ˫Ɠœ˾˭˳˱˳˱'̮̒

                                                      

1. Hesan et al 

2. Sholin et al 

 Dehavan et al .3  



˷˷̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

řƖƐƓ̮ƊƖƉŶƌ̮ŀŞƜƏƒ̮ě̮˫Ʈī̮ƎƮķ̮ƍķŚƜƌ̮ƎƜƮ˫č̮ƍœƖĻƒ̮óĻ̮̙óƜƈœ̮Ļ˫ƮřŗķĢ̮˫óƓġ̮ţ˫óő̮ğŔóƐƮ˫̗ƏĢ˫̮Ɠġ̮
ƇƖ̗Ţƌ̮Ŀ˫Ɯƈ˫ƌƕ˫̮̮Ʈƒ̮Ļ̮̙Ɯƈœ̮ĿķŘŅķ̮ĹƖƉŮƌ˫Ə̮ġœ˫ƌ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķŗ̮œ̮ƊŔŵ̮ŀőķœŘč̮ĢƓŔóĻƕ˫̮̮óƮ̮
ŘŮő̮ĢĠłŞĜšŗƕ̮ŀŝķ'̮ŠƓƕĘč̮˫ƌ̮Ŀ˫ƜĻœķ̮ūƖĻŘƌƒ̮Ļč̮ġ˫ƓŔƌ˫Ɯ̮ġœ˫ŦłƁķ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķķ̮ŗ̮˫óĻ̮
ĢŝŗŘĻ̮ĢĻŘŊŁƕ̮̮ŘƜŅĮŁ̮ƋƜƂłŞƌŘ̮Ļ̮Ɯƈ˫ŶŽŀ̮˫óƓġ̮Ģŵ˫ó̗łŉķř̮ķ̮Ŀ˫óƜƈ˫ƌŘ̮óĻ̮Ƈ˫ó̗łōķ̮ĢĠłóŞĜšŗƕ̮
şŘłŞğ̮Ģƌœ̮ŔƓ'̮̙Ʈƣœ̮ġŘĠƮœŚ̮ƜƏ̮œƖŉƕ̮œŗķœƒ̮ě̮ƍ˫ŢƏ̮Ģƌœ̮ŔƓ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ĢƌŁ̮ŔóƏķƖ̮ŘƜŅĮóŁ̮
Ģ̗ƜƂłŞƌŘ̮Ļ̮ŘŮő̮ĢĠłŞĜšŗƕ̮œŗķŖĠĻ̮'˫óğƖƏƕ̮̮ŗœ˫Ɛóšķ˼̮ŗœ̮Ƈ˫óŝ̮˳˱˲˴̮ŔóƐłŽ˫Ʈŗœ̮ƒóě̮ĿķŘóƜƜźŁ̮
ġœ˫ŵŘƜŹ̮ġœ˫Ʈřŗ̮œ̮ŘŁ˫Žœ̮ŻƤłőķ̮ĢŁ˫Ɯƈ˫ƌ̮œƖŉƕ̮œŗķœƒ̮ěƒ̮óĻ̮ŠƮķŚóŽķ̮ŘóŮő̮ĢĠłóŞĜšŗƕ̮̮ŘóŊƐƌ
Ģƌš̮œƖ'̮̩ƕƤŵŘ̮Ļ̮˭ƎƮķ̮ſ˫Ŏƈķ̮ƎƮķ̮ġ˫ƓŘƜźłƌ̮ŻƤłőķ̮ġŘłŽœ̮˭Ŀ˫Ɯƈ˫ƌ̮ĿŗŔƁ̮ĢƐƜĻ̮ŠƜč̮ĚƮ̮ŋŘŭ̮
ŠƜč̮ĢƐƜĻ̮ĢĠłŞĜšŗƕķ̮ŗ̮œƖļƔĻ̮ĢƌĻ̮ŔŢŒ̮˫Ļ̮ƍ˫ŢƏ̮ƍœķœ̮ƒĜƐƮķ̮ŻƤłőķ̮ġŘłŽœ̮óƜƈ˫ƌĿ˫̮Ŀ˫óŵƤŭķ̮
ūƖĻŘƌƒ̮Ļ̮ŠƜč̮ĢƐƜĻ̮ĢĠłŞĜšŗƕķ̮ŗ̮̙ƂłƐƌ̮Ģƌ̮ŔƐěƒ̮ěŗ̮œ̮ļŞƏŀ˫̮Ɠġ̮Ģƈ˫ƌƕ̮̮ġ˫ƓŘƜźłƌ̮ŗķř˫Ļ̮œƖŉƕ̮
œŗķŔƏ'̮̮
řķ̮˫ŊƏīƒ̮ě̮ŻƤłőķ̮ġŘłŽœ̮Ŀ˫Ɯƈ˫ƌ̮œ˫Ʈř̮˫Ļ̮ŀƜžƜě̮ƎƜƮ˫č̮Ŕóƌīŗœƕ̮̮ŀóŽķ̮ŏŘóƏ̮ġŗ˫óļłŵķ̮̩ķŘó̗Ɠ̮

˭ŔƐłŞƓ̮ŀěŘš̮ġ˫Ɠ̮ġķŗķœ̮ŻƤłőķ̮ġŘłŽœ̮Ŀ˫Ɯƈ˫ƌ̮ĝŗŚĻŚ̮ƜƏ̮ĢƌŁ̮ŔƐƏķƖ̮˫Ļ̮Ŕƌīŗœě̮Řół̗̮Ɗķƕœ̮ƒłóšķœ̮

ŔƐš˫Ļƒ̮ěŗ̮œ̮ƎƮķ̮ĿŗƖť˭̮ŘŮő̮ĢĠłŞĜšŗƕ̮œƖőķ̮ŗ̮ŠƮķŚŽķ̮Ģƌœ̮ŔƐƓ'̮ŻƤłóőķ̮ġŘółŽœ̮Ŀ˫óƜƈ˫ƌ̮

ĝŗŚĻ̮˫Ʈ̮ġ˫ƓŔƏƕŗ̮ġœ˫ŵŘƜŹŗ̮œƍ̮ī̮Ěšƕ̮̮ĢƮ˫ƓŔƮœŘŁķ̮ŗ̮œ˫ŊƮķ̮Ģƌě̮ŔƐƒ̮ě̮ƎĜ̗ƌ̮ŀóŝķ̮ĢóőŘĻř̮ķ̮

̙ĵ˫Şƌ̮ţ˫ő̮̩ŗ˫Ļŗœ̮ŀěŘš̮˫Ɠ̮œƖŉƕ̮ƒłšķœ̮Ŕš˫Ļƒ̮ě̮˫ƔƐŁ̮ġķŘóĻ̮ƍķŘƮŔóƌ̮ƒłő˫Ɛóš̮̩Ŕóšƕ̮̮řķ̮ŘóŲƏ̮

ŝƍķŗķŔƌ˫Ɣ̮ƍ˫ƔƐč̮Ŕš˫Ļƒ̮ě̮ƎƮķŘ̮ƌķ̮ńŵ˫Ļ̮ŻƤłőķ̮Ŕƌīŗœ̮ġŘłŽœƕ̮̮Ŀ˫Ɯƈ˫ƌ̮Ģƌš̮'œƖ̮ 
̮Ɯƈ˫ŶŽŀ˫̮Ɠġ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ńŵ˫Ļ̮œ˫ŊƮķ̮ŻƤłőķ̮ġŘłŽœ̮Ŀ˫Ɯƈ˫ƌ̮˫Ļ̮ŠƓ˫ě̮Ŕóƌīŗœ̮ƇƖ̗óŢƌ̮
Ŀ˫Ɯƈ˫ƌ̮Ģƌš̮œƖ̮'ĿķŘƜƜźŁ̮ġœ˫ŵŘƜŹ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŚóƜƏ̮ĢƌŁ̮ŔóƏķƖ̮ńóŵ˫Ļ̮ĿķŘóƜƜźŁ̮ġœ˫óŵŘƜŹŗ̮œ̮
ŻƤłőķ̮ġŘłŽœ̮Ŀ˫Ɯƈ˫ƌƖ̮šœ'̮ƎƮķ̮ƍ˫ŢƏ̮Ģƌœ̮ŔƓƒ̮ě̮ĿķŘƜƜźŁŗ̮œ̮ŋƖŮŝ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ĢƌŁ̮ŔóƏķƖ̮

                                                      

1. Noga and Ashnader 



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˷˸ 

ƒĻ̮ŗƖŭ̮̩ƖƂƈ˫Ļƒ̮Ļ̮ŘŮő̮ĢĠłŞĜšŗƕ̮ŘŁƣ˫Ļ̮ŘŊƐƌ̮œƖš̮'ěŘšŀ˫̮Ɠġ̮ĢƮ˫ƜƈķŘłŝķ̮̙óƮ˫̗Ł̮ġŘłóŢƜĻƒ̮óĻ̮
ƍ˫ŢƏ̮ƍœķœ̮ŗ˫łŽŗ̮ƒƏķŗƖƔłƌ̮ĢŁ˫Ɯƈ˫ƌŗ̮œ̮ƍ˫ƌř̮ĿƤĜŢƌ̮Ģƈ˫ƌ̮ŔƏŗķœŗ̮œ̮ŴóƁķƕ̮Řóğķ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķ̮
ŘŮő̮ĢĠłŞĜšŗƕ̮ŀěŘšķ̮ŗķ̮ŚŽķŠƮ̮˭ŔƓœ̮ŜĎŝ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŘłŢƜĻŗ̮œ̮ƍ˫ƌř̮ĿƤĜŢƌ̮Ģƈ˫óƌ̮
Ŕũ̮ŔƜƈƖŁ̮ŀŝķ'̮ŘƜŅĮŁ̮ŘŮő̮ĢĠłŞĜšŗƕ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ġķŘĻ̮ŀěŘš̮ĢƮ˫Ɠƒ̮ěŗ̮œƒ̮ě̮ĿƤĜóŢƌ̮
Ģƈ˫ƌ̮ŔƏŗķŔƏŚ̮ƜƏ̮ƋƔƌ̮ŀŝķ'̮Řğķ̮˭ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŘŮő̮ĢĠłŞĜšŗƕķ̮ŗ̮ŠƮķŚŽķ̮˭ŔƓœ̮ŀěŘš̮ĢƮ˫Ɠ̮
ƒěŗ̮œƍ̮ī̮ŀěŗ˫Ţƌ̮˭ŔƏŗķœ̮ġ˫ƓŔƌ˫Ɯč̮Ģƈ˫ƌ̮ĢžƐƌķ̮ŗŗ̮œ̮ĺƈ˫Ɓ̮ƒƐƮŚƓ̮ŘŁƣ˫Ļ̮ĢƓŔĻƕ̮̮ƒ̗ƜĻ̮ƀō̮ĢłƜƐƌķ̮
řķ̮ƍķŗķŖğ̮ƒƮ˫ƌŘŝ̮̙̗Ŏłƌ̮ŔƐƓķƖő̮ŔšĠƏķŘóĻ̮˫óĻ̮'ƜƎłŒķ̮óƮƎ̮̮˭̙óƌķƖŵŘƜŅĮóŁĿķ̮ƂłóŞƌƜƋ̮̮Ĺ˫óƐłŉķ

ĠłŞĜšŗƕ̮ŘŮő̮ŘĻ̮ķŗ̮ĢŁ˫Ɯƈ˫ƌĢ̮ŝŗŘĻĢ̮Ģƌě̮ƐƜƋ'̮̮ƒŉƖłƌ̮˫ƌĢƌš̮ƖƮƋ̮ƈ˫ŶŽ̮ƒóěóƜŀ̮˫óƓġ̮̮Ĺ˫óƐłŉķ
œŘŽ̮ĢŁ˫Ɯƈ˫ƌġ̮̮ŀŝķ̮ƎĜ̗ƌī˫Ņŗ̮Łƕ˫žłƌĢ̮ĠłŞĜšŗƕ̮ŘŮő̮ŘĻĢ̮óőŘĻ̮'Ŕóš˫Ļ̮ƒłšķœĢ̮ƈ˫ŶŽ̮řķƜŀ̮˫óƓ̮
˫ƌŘŝ̮ŔƐƏ˫ƌƮƒ̮ġŗķŖğ̮ƂŎŁ̮ŗœƜƀ̮ƎĜ̗ƌ̮ƒŶŝƖŁ̮ƕĻ̮Ģ̮ũŗŘ̮̮ƕƮ̮˫łōĢ̮žƌƜ˭Ŕ̮ƈ˫ō̮ŗœĢ̮őŘĻ̮ƒěĢ̮œƮŘĠ̮

˫ƓŘĎŝ̮řķ̮̩œ˫žłŝķ̮ŔƐƏ˫ƌġ̮ƈ˫ƌƜŁ˫Ģ̮'ŔƐš˫Ļ̮ŘŪƌ̮ŀŝķ̮ƎĜ̗ƌ̮̒ŀőķœŘč̮řķ̮ƎłŽŗ̮̩Řžŭ̮̮̓ƒóĻ̮ƒóŉƖŁ˫Ļ
̮ŠƓƕĘč̮ƎƮķ̮řķ̮ŻŔƓ̮̩Ŕš̮ŋŘŮƌ̮ĺƈ˫ŮƌŝŗŘĻĢ̮Ļ̮ƒŮĻķŗƜƎ̮ƌ̮Ĺ˫Ɛłŉķƕ̮ĢŁ˫Ɯƈ˫̮̮ĢğŔƏ˫ƌŗœ̮Ƈ˫̗łōķ

ŀěŘš̮Ģƈ˫ƌ̮˫Ɠġ̮ŖčƮƒłŽŘ̮̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœĢƌĻ̮̮'Ŕš˫ƎƮķŘĻ˫ƐĻ˭̮̮ĢŝŗŘĻ̮ƒĻ̮ƒƈ˫Ƃƌ̮ƎƮķ̮ŗœ
ƕ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƎƜĻ̮ƒŮĻķŗ̮ŀěŘš̮ŗœ̮Ģƈ˫ƌ̮ĢğŔƏ˫ƌŗœ̮Ƈ˫̗łōķ̮˫Ɠ̮ġ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖč

'ƋƜłőķœŘč̮ŗķœ˫ƔĻ̮

˳Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦'̦

ƈ˫ŶŽŀƜ̮ġ˫Ɠ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ńŵ˫Ļ̮ŇķŘŒłŝķ̮ġ˫ƔĻ̮̩ŗ˫ŉķ̮ĢłƮŘƮŔƌ̮˭ƊŔŵ̮ŀő˫Ɛš̮ĢłěŘóšƕ̮̮ġƖóŵœ̮
ĢƁƖƂōƕ̮̮ŘŮő̮̙Ļ˫Ɓ̮ƒŉƖŁ̮Ŀķř˫Ŋƌ̮̩ķŘ̗Ɠ̮ƒó̗Ɠ̮'ŀŝķ̮ƎóƮķ̮̙óƌķƖŵĢ̮ƌ̮ŔóƐƏķƖŁ̮ƒóŮĻķŗ̮ƎƜóĻ̮̮Ĺ˫óƐłŉķ
ĢŁ˫Ɯƈ˫ƌƕ̮̮ŘŮő̮ĢĠłŞĜšŗƕķ̮ŗƒ̮Ļ̮ŗƖŭ̮ƋƜƂłŞƌŘƜŹ̮̩ŗķœķ̮ŔƐƐě̮'ƎƮķ̮̙ƌķƖŵ̮ƎƜóƐĖ̗Ɠ̮ŀěŗ˫óŢƌġ˫óƓ̮
ĢğŔƐƮ˫̗Əķ̮ŗŽ̮ķŠƮķŚĢ̮ƌ̮ŔƐƓœƒ̮ěƒ̮Ļ̮ƒĻƖƏ̮œƖőƒ̮Ļ̮ƒƐƮŚƓ̮ŘŁƣ˫Ļ̮ĢğŔƐƮ˫̗Ə̮ĢƌŘŊƐƌ̮ŔƏƖš̮'̩ƕƤŵŘ̮Ļ̮ƎƮķ̮˭
ŀěŘš̮ĢƮ˫Ɠƒ̮ěŗ̮œ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŀěŗ˫Ţƌ̮ŔƏŗķœƒ̮Ļ̮ŗƖŭ̮̩ƖƂƈ˫Ļ̮˫Ļ̮ŏŘƏ̮ġŘŁƣ˫Ļř̮ķ̮ƒƐƮŚƓ̮̮˭Ģóŝŗœķœ̮



˷˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ƒ̗ƮŘŉƕ̮̮ŗ˫ļłŵķ̮ƒĻƕŗƕ̮ŗĢ̮ƌ̮ŔƏƖš̮'Řğķ̮ƎƮķ̮ƒƐƮŚƓ̮˫Ɠ̮ŘŁƣ˫Ļř̮ķ̮ġ˫ƮķŚƌ̮ƍ˫ƮŘŉ̮ġŔƂƏ̮ŔƜƈƖŁ̮Ŕóš̩̮ŬóŝƖŁ̮
ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮˭Ŕš˫Ļ̮ŘŮő̮ĢĠłŞĜšŗƕ̮ġķŘĻ̮ŀěŘš̮ĢƮ˫Ɠƒ̮ěŗ̮œ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŀěŘš̮˭ŔƐłóšķœ̮

ŘłŢƜĻ̮ŔƓķƖőœ̮ƖĻƕ̮̮ŜĜŶƈ˫Ļ̮'Ŀ˫Ŷƈ˫Ůƌ̮ĢƉļƁ̮ŔƐƏ˫ƌ̮ŘłƏ˫óğ˼̮˭˳˱˲˸˭̮ƋƜóě˽̮˭˳˱˲˲ƕ̮̮ƍƖóŝœŗ˫ĖƮŗ˾̮

˳˱˲˶ƒ̮Ļ̮̩ķŘ̗Ɠ̮ƍ˫ŢƏķŗ˫Ĝ̗Ɠ̮ƒŮĻķŗ̮ƎƜĻ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķƕ̮̮ĢŵƖƏř̮ķ̮ĚŞƮŗ̮Ģƈ˫ƌķ̮ŗ̮ĢŝŗŘĻĢ̮ƌě̮ŔóƐƐ̮'
˫Ļ̮ƎƮķ̮˭Ƈ˫ō̮ŻƤőŘĻ̮ƍƖŝœŗ˫ĖƮŗƕ̮̮ŠƏķŗ˫Ĝ̗Ɠŗ̮œ̮Ƈ˫ŝ̮˳˱˲˶˭̮Ŀ˫Ŷƈ˫Ůƌ̮˫ƌŘ̮Ļ̮ƎƮķ̮ŗƕ˫Ļ̮ŀŝķ̮ƒóě̮

ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŘŮő̮ĢĠłŞĜšŗƕķ̮ŗ̮ŠƮķŚŽķĢ̮ƌ̮ŔƓœƒ̮Ə̮̮ŜĜŶƈ˫Ļ̓ƒŹŔŹœ̮ġ˫Ɠ̮ƍƕŗœ̮ĢƮķř̮Ģóš˫Əř̮ķ̮
ňƮ˫łƏ̮ƍƖŝœŗ˫ĖƮŗƕ̮̮˭ŠƏķŗ˫Ĝ̗Ɠ̮˳˱˲˶̩̒ƕƤóŵ̮'Ř̮óĻ̮˭ƎóƮķ̮ŻƤőŘóĻ̮ŘłƏ˫óğ̮˳˱˲˸˭̮ƋƜóě̮˳˱˲˲ƕ̮̮
ŗ˫Ĝ̗Ɠƍ˫ŢƏķ̮Ŀ˫Ŷƈ˫Ůƌ̮˫ƌƒ̮Ļ̮ġ˫ŉ̮ŘŮő̮˭ŗķř˫Ļ̮ŘŮő̮ĢĠłŞĜšŗƕķ̮ŗ̮ĢŝŗŘĻĢ̮ƌ̮ŔƐě̮'ƎƮķ̮ġŘƌķ̮ŗ˫ƜŞĻ̮
ƋƔƌ̮̇ŀŝķ̮ķŘĕƒ̮ě̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮˫Ļ̮ŘŮő̮Ŀ˫ŵƤŭķ̮ŘŁƣ˫Ļ̮ŬļŁŘƌ̮ŀóŝķ̮'ƎóƮķ̮ƍ˫óŢƏĢ̮ƌ̮ŔóƓœ̮ƒóě̮
ġŘŮő̮ġķŘĻ̮ƍƣ˫ŶŽ̮ŗķř˫Ļ̮œƖŉƕ̮œŗķœƕ̮̮ƍīƋ̮Ɠ̮ƎƮķ̮ŀŝķƒ̮ě̮˫Ʈŗ̮œ̮œŗƖƌ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķƒ̮Ļ̮ĔƜƓ̮ƍķƖƐŵ̮
ŮƌŴƉ̮Ģ̗Ə̮ŔƏƖš̮˫Ʈ̮̙ƁķŔō̮Ŀ˫ŵƤŭķ̮˫Ļ̮ŀƜžƜě̮ƎƜƮ˫č̮ŔƏŗķœ̮'˭ƎƮķŘĻ˫ƐĻ̮ƎƮķ̮Ƈ˫̗łōķ̮œƖŉƕ̮œŗķœƒ̮ě̮ŗķř˫Ļ̮

Ŀ˫ŵƤŭķ̮ūƖĻŘƌƒ̮Ļ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķķ̮ŗƒ̮Ļ̮ŀƁœ̮ŀ̗ƜƁ̮̮ġŗķŖğŔƐĜƏ̮'ƍƣ˫óŶŽ̮ŗķř˫óĻ̮ƎƜóƐĖ̗Ɠ̮ƎóĜ̗ƌ̮
ŀŝķŘ̮Ļ̮ś˫ŝķ̮śŔōƕ̮̮ƍ˫̗ğ̮œƖő̮ġ˫ƓŘŮő̮ŬļŁŘƌ̮˫Ļ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķķ̮ŗ̮ŠƜĻř̮ķ̮Ŕō̮˫Ʈ̮Řł̗ěř̮ķƍ̮ī̮
ŔƐƏķŔĻ̮'řķ̮ƎƮķ̮˭ƕŗ̮ĢĻ˫Ʈřŗķ̮ŗķř˫Ļ̮ĢƐłļƌŘ̮Ļ̮ĿķŘŮő̮Ģƈ˫ƌ̮Ģš˫Əř̮ķ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƎóĜ̗ƌ̮ŀóŝķƒ̮óĻ̮
ŗƖŭ̮ƀƜƁœ̮ġŘƮƖŦŁř̮ķƍ̮īķ̮ŗ̮żƜťƖŁ̮ŔƐĜƏ̮'̮
ŗœ̮˭ƒŊƜłƏ̮Ŀ˫Ŷƈ˫Ůƌ̮˫ƌƒ̮Ļ̮ĢŝŗŘĻ̮ƏƖ̗Əƒ˫̮Ɠġ̮ĢŶƁķƕ̮ƊŔŵ̮ƎƜóƜŶŁ̮ěŘóšŀ˫̮Ɠ̮Ģƌó̮čœřķœŘ̮ƒóě̮˫óƮī̮

ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŀƜŶũƕ̮ŀěŘšķ̮ŗ̮ŘŁŔĻ̮Ģƌě̮ŔƐ̮˫Ʈő̮ŘƜ'̮Ŀ˫Ŷƈ˫Ůƌ̮˫ƌŚ̮ƜƏ̮ŔƓķƖš̮ġŘłŢƜĻķ̮ŗ̮ġķŘóĻ̮
ęŗœ̮ŘłƔĻ̮ġ˫̗Ŷƌ̮ƍ˫ƔƐč̮ŚƮķƕ̮ŏ˫Ļ˿̓˳˱˳˱̮̒ƋƓķŘŽ̮Ģƌě̮ŔƐ̮'ġķŘĻ̮˭Ƈ˫óņƌ̮ķŘóĕ̮ĢóőŘĻř̮ķ̮ěŘóšŀ˫̮Ɠ̮

                                                      

1. Ganter 

2. kim 

 Richardsoun .3 

4. Wise Bach 



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˷˺ 

ƒƏƣ˫ŶŽř̮ķ̮Ŀ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮Ģƌě̮ŔƐƐ̮̇ŗœ̮Ģƈ˫ōƒ̮ě̮ŘĠƮœ̮ěŘóšŀ˫̮Ɠ̮ƎóƮķ̮ŗ˫óěķ̮ŗ̮Ɗ˫óŊƏķƏ̮Ģ̗œ̮ŔóƐƓ̮'
ŠƮķŚŽķ̮ŘŮő̮˭ĢĠłŞĜšŗƕ̮̩ƕƤŵŘ̮Ļ̮ŘĠƮœ̮ġ˫ƓŔƌ˫Ɯč̮ĢžƐƌ̮ġœ˫ŦłƁķ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķ̮ƒóě̮̮̋ƤļóƁ̮
ĢƮ˫ŝ˫Ɛš̮̩Ŕš̮œƖĻŗ̮œ̮ƈ˫ōŀ˫̮Ɠġ̮ĢłƮŘƮŔƌ̮ŀěŗ˫Ţƌ̮Ģƌě̮ŔƐƐ̮˫Łř̮ķ̮Ŀ˫Ɯƈ˫ƌ̮ġŘƜğƖƉŉ̮œƖš'̮̮˫̋ƜƏ˫Ņ̮˭˫Ł̮
ĢƮ˫ŉƒ̮ě̮˫ƌ̮Ģƌœ̮ƋƜƏķ̮ƎƮķ̮ƎƜƈƕķ̮ƒŶƈ˫Ůƌŗ̮œ̮ŀƔŉ̮ĢŝŗŘĻŘ̮Ņķ̮ƒƮ˫ƌŘŝ̮ġŗķŖğ̮ĚļŝŘ̮óĻ̮ġƕŗ̮ŘóŮő̮

ĢĠłŞĜšŗƕ̮ěŘšŀ˫̮Ɠ̮ŀŝķ'̮ƎóƮķ̮ƒóŶƈ˫Ůƌř̮ķ̮ŀóƜ̗Ɠķ̮ĘƮƕ̩̮óƮķĢ̮óőŘĻŗķœŗƖ̮ŀóŝķ̮̇ƒóě̮ķŘóĕŗ̮œ̮
Ŀ˫Ŷƈ˫Ůƌ̮ƎƜŢƜč̮̇Ļ̮ƒŗƖŭ̮ĢļŞƏ̮ŗ˫Ņī̮ƒƮ˫ƌŘŝ̮ġŗķŖğ̮ĚļóŝŘ̮óĻ̮ġƕŗ̮ĢóŉƕŘő̮ěŘóšŀ˫̮Ɠ̮ĢóŝŗŘĻ̮
̩ŔŢƏ̮œƖĻ̮'ęŗœŘ̮Ɠƒ̮ĕ̮ŘłƔĻ̮ŗ˫Ņī̮ƒƮ˫ƌŘŝ̮ġŗķŖğ̮Ěļŝ̮ŗ˫ƜóŞĻ̮ġŗƕŘóũ̮ŀóŝķ̮̇ƒóěķŘĕ̮ƎóƮķ̮ųƖóƏ̮
ƒƮ˫ƌŘŝ̮ġŗķŖğ̮ĢƌŁ̮ŔƏķƖ̮ěŘšŀ˫̮Ɠķ̮ŗŗ̮œ̮ŀƜŶƁƖƌ̮ĢĻƖƉŮƌ˫Ə̮˫Ļ̮Ŀ˫ƌ˫Ƃƌ̮ƇƖĶóŞƌŗ̮œ̮řƖóōƥ̮˫óƜƈ˫ƌĿ̮
ŗķŘƁ̮ŔƓœ̮'ňƮ˫łƏ̮˫ƌ̮ƍ˫ŢƏ̮Ģƌœ̮ŔƓ̮ěŘšŀ˫̮ƓĢƮƒ̮ě̮ƀļŭ̮ƎƜƏķƖƁ̮ƒƮ˫ƌŘŝ̮ġŗķŖğ̮Ěļŝŗ̮œ̮˫ƜƈķŘłŝķ˭̮řķ̮

ŘņěķŔō̮ƒƏ˫łŝī̮ĢƓŔĻ̮ř˫Ŋƌ̮ŘŁķŘŽ̮Ģƌŗ̮ŔƏƕ˭˫̮Ļ̮ŘŮő̮ĢĠłŞĜšŗƕ̮ġŘłŢƜĻ̮ƒŉķƖƌ̮ŔƐłŞƓ'̮Ŀ˫Ŷƈ˫Ůƌ̮
˫ƌ̮ƎƜƐĖ̗Ɠ̮ġķŘĻ̮ƋƜŲƐŁ̮ƍ˫ğŔóƐƐě˭̮ƍ˫ğŔóƏŗķœ̮ſķŗƕķ̮ƒóũŘƁ˭̮ƍķŗķŔƌ˫Ɣóŝƕ̮̮ŘƮ˫óŝ̮ƒƮ˫ƌŘóŝ̮ƍķŗķŖóğ̮
őĢŉŗ˫̮ŔƜžƌ̮ŀŝķ̮'˫Ļ̮ƒŉƖŁƒ̮Ļ̮ƒĜƐƮķ̮Ĺ˫Ɛłŉķř̮ķ̮ŀőķœŘč̮Ŀ˫Ɯƈ˫ƌ̮̇ŘŮő̮ĢĠłóŞĜšŗƕķ̮ŗ̮ŠƮķŚóŽķ̮
Ģƌœ̮˭ŔƓ̮ƍ˫ğŔƏŗķœ̮ſķŗƕķ̮ƒũŘƁ˭̮ƍķŗķŔƌ˫Ɣŝƕ̮̮̙ƜƉŎŁ̮ƍķŘğ̮ĢƌŁ̮ŔƐƏķƖ̮ġŗ˫ŊƐƓ˫Əŗ̮œ̮Ɯƈ˫ŶŽŀ˫̮ƓĢƮ̮̮ķŗ
ƒě̮ĢƐļƌŘ̮Ļ̮Ĺ˫Ɛłŉķř̮ķ̮ŀőķœŘč̮̮̏Ŀ˫Ɯƈ˫ƌ̮ŀěŘš̮ĢƌĻ̮Ŕš˫˭̮ƒĻ̮ƍķƖƐŵ̮ĕŘčƋ˫̮Ɠġ̮ŚƌŘƁ̮̩ƖƂƈ˫Ļ̮̩ŔƓ˫Ţƌ̮
ŔƐƐě̮'ƍķŗ˫ĜļƉŭƕ̮̮ƍķŗķŔƌ˫Ɣŝ̮ĢƌŁ̮ŔƐƏķƖ̮ƊķŔƁķƒ̮Ļ̮ļƈ˫ŮƌƧ̮ŸƉļƌ̮ĢŽ˫ũķř̮ķ̮ěŘóšŀ˫̮ƓĢƮ̮ŔóƐƐě̮ƒóěř̮ķ̮

ŀőķœŘč̮Ŀ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮Ģƌě̮ŔƐƐƓ̮'ƎƜƐĖ̗ī˫̮ƔƏ̮ĢƌŁ̮ŔƐƏķƖ̮ŬƮķŘš̮ƏķŘƜĠłŒŝƒ̮ŘŁġ̮ķŗ̮ġķŘĻ̮ĿķŔƔŶŁ̮
ĢƓŔĻ̮œƖő̮ġķŘĻ̮ƎƮķ̮ěŘšŀ˫̮Ɠ̮Ƈ˫̗ŵķ̮ŔƐƐěŭ̮'ƍķŗ˫ĜļƉ˭̮Ģłō̮ĢƌŁ̮ŔƐƏķƖ̮ĢŮƮķŘšķ̮ŗ̮Ƈ˫̗ŵķƐ̮ƐěŔ̮ƒóě̮
ŀőķœŘč̮œƖŝ̮˫Ļ̮ƍķŚƜƌ̮Ĺ˫Ɛłŉķ̮ŀěŘšř̮ķ̮ŀőķœŘč̮Ŀ˫Ɯƈ˫ƌ̮ū˫óļŁŗķ̮ƒłóšķœ̮Ŕóš˫Ļƕ˫̮̮óƮř̮ķ̮ĢŮƮķŘóš̮
̩œ˫žłŝķ̮ŔƐƐěƒ̮ě̮ńŵ˫Ļ̮œƕŔŎƌ̮ƍŔš̮ƍķŚƜƌ̮Ĺ˫Ɛłŉķ̮ŀěŘšř̮ķ̮ŀőķœŘč̮Ŀ˫Ɯƈ˫ƌ̮̮'œƖš̮

ƌ̮ƒŮĻķŗ̮ƒĻ̮ƒŉƖŁ̮˫ĻƜƍ˫̮ğŔóƏ˫ƌŗœĢ̮ƈ˫óƌĢ̮ĠłóŞĜšŗƕ̮ƕĢ̮ķ̮˭ŀěŘóšóƮƎ̮ğŔóƏ˫ƌŗœ̮ųƖóƏĢ̮̮̙óĻ˫Ɓ
ŉƖŁƒ̮ŘŁƮƎ̮ğŔƏ˫ƌŗœ̮ųƖƏĢ̮ķŘĻġ̮ěŘšŀ˫̮Ɠ̮̮ĹƖŞŎƌĢƌš̮ƈ˫óƌ̮Ŀ˫ƌŔóť̮˫óƔƐŁ̮ƒƏ̮ƕ̮œƖĢ̮řóƮœ˫ġ̮̮ŘóĻ
ěŘšŀ˫̮Ɠ̮̮œŗķƕĢƌě̮Ə̮˫ƔƏī̮ƒŶŝƖŁ̮ƕ̮˫ƂĻ̮ŘĻ̮ƒĜƉĻ̮˭ŔƐƜŚ̮ŘƜŅĮŁ̮ƂłóŞƌƜƋ̮óƔĠƏķƕ̮'œŗķœĢ̮˭˫ĠƐƓĢƌó̮ě̮ŗœ̮ƒ
ƮĚ̮Ə˫ƌř̮̩ŗƕœĢ̮Ʈƍ˫ŞĜ̮ěŘšŀ˫̮Ɠġ̮řƮœ˫ġ̮ğŔƏ˫ƌŗœ̮ŗ˫ĕœĢ̮ƈ˫ƌĢ̮ķ̮ŀóŝķ̮ƎóĜ̗ƌ̮˭ŔƏƖšóƮƎ̮̮Řóƌķ



˸˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ķ̮ĺļŝƮœ˫Ŋ̮ƈ˫ƌ̮ƍķŘŎĻĢ̮Řŝ̮ŗķř˫Ļ̮ŗœ˫ƌƮƒ̮ķ̮řķ̮'œœŘğƮƎ̮̮˭ƕŗƮƎłŽ˫̮˫Ɠŗ˫ĜƓķŗġ̮ŝ˫ŝķĢ̮ķŘĻġ̮̮Ěó̗ě
ěŘš̮ƒĻŀ˫̮ƓŹķœ̮ųƖũƖƌ̮ƒĻ̮˭Ģ̮ķŘĻġ̮ƂŎŁƜ˭ƀ̮óŎƌ̮ŗœ̮ƋƓƜŬ̮Ɠ˫ĠóŢƏķœĢ̮Əœ̮ŗœ̮ƋóƓ̮ƕóƜġ̮˫óŶƁķƕĢ̮˭
ŔļŁƮ̮̙Ə˫ƌ̮ŗœ̮ŴƁķƕ̮ŗœ̮ŀŝķ̮̩ŔšğŔĢ̮ƈ˫ƌĢ̮Ʈ̮˫Ġłžšī̮ƍ˫̗ƓĢ̮ƈ˫ƌĢ̮ĠłŞĜšŗƕ̮˫ĻĢ̮ƈ˫ƌĢ̮̮˫óƐŶƌ̮ƋƓ
ƏƜŀŞ'̮œ̮Ŀŗ˫ļŵ̮ƒĻƮŘĠ˭̮ĠłžšīĢ̮ƈ˫ƌĢ̮ĠłóŞĜšŗƕ̮ƕĢ̮œŚƏ̮Ŀŗ˫óļŵ̮ƕœóƮĚ̮˭óƈƕĢ̮̮'ŔóƏķ̮Ŀƕ˫óžłƌ

ĜĖŁ˫Ɠ̮ƕ̮Ǝ̗łƈīƜŜ̮̓˳˱˱˷ğŔƏ˫ƌŗœ̮̒Ģ̮ƈ˫ƌĢ̮ķ̮ķŗƮƎ̮ŘŶŁ̮ƒƏƖğƮż̮Ģƌě̮̮̩œř˫óĻ̮ŏŘóƏ̮̩˫óğŘƓ̮ƒě̮ŔƐƐ
̮ƀƂŎŁƮƒłŽ˫ķ̮ŘĻġ̮˫ƌŘŝƮƒ̮̮̩œř˫óĻ̮ŏŘóƏ̮řķ̮Řół̗ě̮ƊƕķŔóƌ̮ƕ̮ŗķœ˫óƐŶƌ̮ĿŗƖóť̮ƒĻ̮˭̩˫ĠƐĻ̮ŗœ̮ƒłŽŗ̮ŗ˫ě̮ƒĻ

ğŔƏ˫ƌŗœ̮Ŕš˫Ļ̮̩Ŕš̮ŀŝķƖőŗœĢ̮ƈ˫óƌĢ̮ƕŗġ̮ŀóŝķ̮̩œķœ̮̇ƈ˫óō̮ŗœĢ̮ĠłóŞĜšŗƕ̮ƒóěĢ̮ŶóũƕƜłĢ̮
ƁƖƂōĢ̮ƏƖƏ˫Ɓ̮ƕĢ̮ķŘĻ̮ƒě̮ŀŝķġ̮˫ĠƐĻ̩̮ķŗķœġ̮ğŔƏ˫ƌŗœĢ̮ƈ˫ƌĢ̮ƕŗġ̮Ģƌœ̮ŔƓ'̮łěŘóš̮ŀóŝķ̮ƎĜ̗ƌĢ̮
ķŘĻġ̮ƏƣƖŭ̮ĿŔƌĢ̮ğŔƏ˫ƌŗœĢ̮Ŕš˫Ļ̮ƒłšķœ̮̇ƈƕĢ̮ƏƖƏ˫óƁ̮ŴóƐƌ̮ƍƖĕĢ̮œŗķŔóƏ̮œƖóŉƕ˭̮̮˫óĻ̮ŀěŘóš̮ƍī

ĠłŞĜšŗƕĢ̮ķŚŽķ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮'œƖŢƏ̮ƒŉķƖƌƮŠ̮ěŘš̮œķŔŶŁ̮ƍƕŚŽķřƕŗŀ˫̮Ɠġ̮ƈ˫óƌ̮̩ŔƏ˫ƌŗœĢ̮̮ƕ̮ųƖóƁƕ
˫Ɠ̮ƍķŘŎĻġ̮ƈ˫ƌĢ̮őķ̮ƒƓœ̮ƕœ̮ŗœƜŘ̮ķŚŽķ̮ƒěƮŠ̮ěŘšŀ˫̮Ɠġ̮Ə̮˭ŀóšķœ̮Ƈ˫óļƏœ̮ƒĻ̮ķŗ̮ƒłŞĜšŗƕóƜř˫̮̮ƒóĻ
ŚŊŁƮƒ̮ƉŎŁ̮ƕƜ̮̙ŶũƕƜŀ̮ƈ˫ƌĢ̮ī̮ƕ̮ŀěŘšƮ̩ŔƐƈ̮˫ƌĢ̮ěŘšŀ˫̮ƓĻ̮řƕŗ̮ŘƓ̮˭ƜŘłŢ̮̮ś˫óŞōķĢƌó̮š̮'œƖ
łƏ̮ŗœƜ˭ƒŊ̮óŝŗŘĻ̮ƒóĵķŗķĢ̮ğŔóƏ˫ƌŗœĢ̮ƈ˫óƌĢ̮ķŘóĻġ̮ŕƮƍ˫óŶžƐ̮ƍ˫ƌř˫óŝ̮̮ƕ̮ƍ˫ğŔóƐƓœŗ˫ļłŵķ̮̙ƌ˫óš̮˫óƓ

ƍķŗķŔƌ˫Ɣŝ̗ŦŁ̮ŗœ̮˭ƜƋ̮ġŘƜğ̮˫Ɠ̮óŢƁ̮ƒó̗Ɠġ˫ƓŘ̮óŞĻ̮ƒóŶƌ˫ŉƜŗ˫̮ƖóĻ̮ŔóƓķƖő̮ŔƐƌœƖóŝ̮̓œ̮ƕ̮Ǝ̗łóƈī
ĜĖŁ˫ƓƜŜ̮˭˼˳˱˱˷ƈ˫ƌ̮'̒ƜĿ˫̮Ɖťķ̮ƍķƖƐŵ̮ƒĻĢ̮ŘŁƮƎ̮ķŘĻ̮Ŕƌīŗœ̮ĺŞě̮ŗķŚĻķġ̮ƈƕœŀ˫̮Ɠ̮ġķŘĻŝ̮ŗƜƍŔ̮

œ˫ŦłƁķ̮ŻķŔƓķ̮ƒĻġ̮ŵ˫̗łŉķ̮ƕĢ̮ƈ˫ŶŽ̮ųƖƐŁ̮ƕ̮şŘłŞğ̮'ŀŝķ̮ŋŘŮƌƜŀ˫̮Ɠġ̮œ˫óŦłƁķġ̮óƐĖ̗Ɠ̮ƕƜƎ̮
ķŚŽ̮ŠƂƏƮ̩ŔƐƈ̮ƕœŀ˫̮Ɠ̮ķ̮ŗœƮ˫Ŋœ̮ƌƖ̗ŵ̮Ŀ˫ƌŔő̮şŘłŞğ̮ƕĢ̮˭ƌĮŁƜƎ̮ŵ˫̗łŉķĢ̮̮ĿķŔƔŶŁ̮şŘłŞğ̮ƕ

ťŘŵ̮ŗœ̮ŀƈƕœƒ˫̮Ɠġ̮œ˫ŦłƁķġ̮ŵ˫̗łŉķ̮ƕĢ̮œ˫óŦłƁķ̮Ŕóšŗ̮ƀóƂŎŁ̮ŀóƔŉ̮ŗœ̮şƤóŁ̮ƕġ̮řƖŁ̮ƕóƮŴ̮
ŗœ̮ƕ̮ŀőķœŘč̮˭Ŕƌīŗœ̮ƒƏƣœ˫ŵƮŀŽ˫ƈ̮˫ƌƜĿ˫̮˫ņƌ̮ƒĻ̮ķŗƇ˫̮Ɠġ̮ŔļŁ̮ŘŅİƌ̮ƕ̮ƋƔƌƮ̮̙Řě̮ŘóƓ̮ŗœ̮'ŀóŝķ̮̩œ

ŗƖŢěġ̮ƈ˫ƌƜĿ˫̮̮ƍķƖƐŵ̮ƒĻƮĜĢ̮˫ƓŗķŚĻķ̮řķġ̮ƉťķĢ̮œóŞĻ̮ŠóƂƏ̮˭œ˫ŦłƁķ̮ŗœ̮ŀƈƕƜŗ˫̮ó̗ƔƌĢ̮ķ̮ķŗƮ˫óž̮

                                                      

 Altman& Hotchkiss .1 



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˸˲ 

Ģƌě̮ŔƐ̮̇ƏƖğ̮ƒĻƒ̮ġķ̮˫ƓŗƖŢě̮ŗœ̮řƕŘƌķ̮ƒěġ̮łŶƐťĢ̮˭īŗ˫óě̮ƒŶóŝƖŁ̮ƕ̮œƖļƔĻĢƮ̮óŢŒĻŘŅķ̮ƕĢ̮̮ŗ˫óƔűķ
ƈ˫ƌƜĿ˫̮œƖƌƮƍ˫̮ƈ˫ƌ̮ŗƖƌķ̮ƍ˫ŝ˫Ɛšŗ˫ě̮ŬŝƖŁ̮ƍī̮ƒļƈ˫Ůƌ̮ƕƜŁ˫Ģ̮˭˫ŵŗ̮Ǝ̗ũƮŀ̮ƈ˫ƌ̮ŀƈķŔŵ̮̙ťķƜŁ˫Ģ̮˭
̗Ɠķ̮řķƜŀ̮řƮœ˫ġ̮œŘğ̮ŗķœŗƖőŘĻƮ̩Ŕ̮ƕĘč̮̓ŀŝķƮ˭ƍ˫̮˲˴˹˱̮̒'ķř̮ķóƮƎ̮ķ̮˭ƕŗóƮƎ̮̮Ƈ˫óļƏœ̮ƒóĻ̮ŠƓƕĘóč
ƮƎłŽ˫̮Œŝ˫čĢ̮ķŘĻġ̮ķƮƎ̮Ƈķİóŝ̮ī̮ƒóě̮ŀóŝķóƮ˫̮óĻƜƎ̮̮Ģƈ˫óƌ̮ĢğŔóƏ˫ƌŗœ̮Ƈ˫ó̗łōķƕ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķ
ěŘšŀ˫̮Ɠġ̮ŖčƮƒłŽŘ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮ƎƮķŘĻ˫óƐĻ̮˯œŗķœ̮œƖŉƕ̮ġŗķœ˫ƐŶƌ̮ƒŮĻķŗ˭̮̮ŠƓƕĘóč

̮ƒĻ̮Řũ˫ōŝŗŘĻĢ̮Ļ̮ƒŮĻķŗƜƎ̮ƕ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮̮Ģƈ˫óƌ̮ĢğŔóƏ˫ƌŗœ̮Ƈ˫̗łōķěŘóšŀ˫̮Ɠġ̮ŖčƮƒółŽŘ̮̮ŗœ
ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮Ģƌ'œřķœŘč̮

̮̩ŗ˫šķ̮ƒƐƜƌř̮ƎƮķ̮ŗœ̮Ŀ˫ƂƜƂŎŁ̮řķ̮ĢőŘĻ̮ƒĻ̮˭̩Ŕš̮Řěŕ̮ĺƈ˫Ůƌ̮ƕ̮ŠƓƕĘč̮ġŘŲƏ̮ĢƏ˫ļƌ̮ƒĻ̮ƒŉƖŁ̮˫Ļ

Ģƌ̮'œƖš̮

ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĞƏœ˼̓˳˱˳˲̮Ĺ˫óƐłŉķ̮ƕ̮Ģƈ˫óƌ̮ĢğŔóƏ˫ƌŗœ̮ƎƜóĻ̮ƒóŮĻķŗ̮ĢóŝŗŘĻ̮ƒĻ̮ĢŢƓƕĘč̮ŗœ̮̒

łőķœŘč̮ĢŁ˫Ɯƈ˫ƌƒ̮ŔƏķóƓ̮ƍī̮ĢóŝŗŘĻ̮ňƮ˫ółƏ̮'̮ġƕŗ̮ŘóĻ̮˫˴˷˺̮̮ƕ̮ŀóļņƌ̮ƒóŮĻķŗ̮ƒóě̮œķœ̮ƍ˫óŢƏ̮ŀěŘóš

œŗķœ̮œƖŉƕ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƕ̮Ģƈ˫ƌ̮ĢğŔƏ˫ƌŗœ̮ƎƜĻ̮ġŗķœ˫ƐŶƌ̮'̮ƒóě̮ŔƏŔƜóŝŗ̮ƒŊƜłƏ̮ƎƮķ̮ƒĻ̮ƎƜƐĖ̗Ɠ

Ļ̮ŀěŘš̮ƒĕŘƓƜŘłŢ̮˫ƌŘŝ̮ŘŮő̮ŧŘŶƌ̮ŗœƮƒ̮ƈ˫ƌ̮Ĺ˫Ɛłŉķ̮˭Ŕš˫ĻƜŁ˫Ģ̮ĻƜŘłóŢġ̮̮ŔóƓķƖő̮̩ķŘó̗Ɠ̮ƒóĻ

ŀšķœƕ̮̮ěŘšŀ˫̮Ɠġ̮˫̗Ł̮ĚĕƖěƮ̮̙ĻƜŘłŢġ̮ƈ˫ƌ̮řķ̮Ĺ˫Ɛłŉķ̮ƒĻƜĿ˫̮ěŘš̮'ŔƏŗķœŀ˫̮Ɠ̮ƓŔĻ̮ƊŘƓķ̮řķĢ̮

ƈ˫ƌ̮ŘĎŝ̮ƍķƖƐŵ̮ƒĻƜŁ˫Ģ̮ķŘĻġ̮ƈ˫ƌ̮ĿķŔƔŶŁ̮ŠƓ˫ě̮ƒĻ̮Ě̗ěƜŁ˫Ģ̮̮̩œ˫žłŝķ̮œƖőĢƌě̮ŀěŘóš̮'ŔƐƐ̮˫ƓĢƮ̮

ķŗķœ̮ƒěĢƮ̮˫Ɠġ̮ŀěŘš̮ƒĻ̮ŀļŞƏ̮˭ŔƏŗķœ̮ĝŗŚĻ̮ĿŔƌŔƐƉĻ̮˫ƓĢƮ̮ķŗķœ̮ƒěĢƮ̮˫Ɠġ̮̗ě̮ĿŔƌŔƐƉĻĢ̮̮˭ŔƏŗķœ

ƈ˫ƌ̮řķ̮Řł̗ěƜĿ˫̮̮Ĺ˫ƐłŉķĢƌě̮ŔƐƐ̮'̮

ƕ̮ƍķƕ˫Ɠœ̮ƍķŗ˫Ĝ̗Ɠ˽̓˳˱˳˱̮̮̒ƒĻ̮ĢŢƓƕĘč̮ŗœŝŗŘĻĢ̮óĻ̮ƒóŮĻķŗƜƎ̮̮Ƈ˫ó̗łōķƕ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķ

Ģƈ˫ƌ̮ĢğŔƏ˫ƌŗœ̮łőķœŘčƒ̮ŔƏķ'̮ěŘóš̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƒě̮ŀŝķ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏŀ˫̮Ɠ̮ķŚóŽķ̮ńóŵ˫ĻƮŠ̮
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 Dehavan et al.2  



˸˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ƓŔĻĢ̮̮ƒũŘƁ̮ſķŗƕķ̮ŏŘƏ̮ƕ̮ŗ˫ļłŵķ̮ŠƓ˫ě̮ƕ̮ĚƏ˫ĻĢƌš̮œƖ'˫̮Ļķ̮óƮƎ̮˭Ƈ˫óō̮Ə̮ŤŒóŢƌƜŀóŞ̮ī̮ƒóěóƮ˫̮

ĠłŞĜšŗƕ̮Ƈ˫̗łōķ̮ŴƁķƕ̮ŗœ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫ƐłŉķĢ̮ěŘšķŚŽķ̮ķŗ̮ŀƮŠ̮Ģƌœ̮ŔóƓó̮Ʈ˫̮ķƮƒóĜƐ̮̮ŬóŝƖŁ̮ŬóƂŽ

ĚƏ˫Ļ̮˫̗Ə̮ƕ̮˫ƓƮğŔƐĢ˫̮Ɠġ̮ƈ˫ƌ̮ƇƖ̗ŢƌƜĿ˫ķ̮ƮƎ̮ƒƏƖğž̮ƐƌĢ̮œƮ̩Ŕ̮Ģƌš̮œƖ'̮ěŘóš̮˫óƌŀ˫̮ƓĢƮ̮̮ŗœ̮ƒóě̮ķŗ

̮ŀěŗ˫Ţƌ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫ƐłŉķĢƌě̮ŔƐƐ̮ƐĖ̗Ɠ̮ƕƜƎ̮ěŘšŀ˫̮ƓĢƮ̮̮ķŗ˫ƌŘŝ̮ƒěƮƒ̮ġķ̮̮Ƈ˫̗łōķ̮ƕ̮ŔƏŗķœ̮ęŔƏķ

ĠłŞĜšŗƕĢ̮Ļ̮˫ƔƏīƜŘłŢ̮ŀŝķ̮̇čƜķŔ̮Ģƌě̮ƐƜƋ'̮ķŘĻġ̮̮Ĺ˫Şōķř̮ƍƕŗœĢƮ̮œŘóĜƉ̗ŵ̮ƊŘŽ̮ƕġ̮ŀóŝŗœ˫Ə̮

˫łƏ̮Ŀ˫ŦŒŢƌƮň̮źłƌ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ķŗƜ˫ƓŘġ̮ŗķŚóĻķġ̮óğ̮ƕķŘƮŠ̮şƕŗ̮ƒóĻ̮˫óƓġ̮ļŮŁóƜƀ̮̮œŗƖóƌ̮̩Řó̗Ə

ŝŗŘĻĢ̮̮ŗķŘƁĢƌœ̮ƓƜƋ'̮ƮłŽ˫ƒ˫̮ƓƮƍ˫̗ķ̮̮˫ĻƮƎ̮œƮ̩˫ğŔ̮̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƒěƮĚ̮ƈ˫ŶŽƜŀ̮̮˭ŀóŝķ̮ŘóŮőŘč

'ŔƐłŞƓ̮ŗ˫ğř˫ŝ̮
ƍ˫š˫ěƕ̮ŔƮŘłŝī̮ó˼̮̓˳˱˳˱̮ƒĻ̮ĢŢƓƕĘč̮ŗœ̮̒ŝŗŘĻĢ̮ŁŔŶŁ̮ŘƜŅĮƮ̮̙˫č̮şŗķŚóğ̮̩ŔóƐƐěóƮŗķŔġ̮̮ƒóŮĻķŗ̮ŗœ

ĻƜƎ̮ŀěŘš̮şřŗķ̮ƕ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƒłőķœŘč̮'ŔóƏķķ̮óƮƎ̮óƐĖ̗Ɠ̮ƒóŶƈ˫ŮƌƜƎ̮ŔóŶŁ̮ŘóŅķƮ̮̙̮şŗķŚóğ̮̩ŔóƐƐě
˫čƮŗķŔġ̮Ŏƌ̮ƒĻ̮ś˫Şō̮ŀěŘš̮ƕœ̮ŘƓ̮ŗœ̮ķŗƜŬ̮řƮŀŞ̮ŀěŘš̮ƕ̮˫Ɠġ̮Ŏƌ̮ƒĻ̮ś˫ŞōƜŬ̮řƮŀŞ̮óŝŗŘĻĢ̮
Ģƌ̮ķ̮'ŔƐěƮƎ̮ƂŎŁƜƀ̮ŝŘğŗ̮řķ̮̩œ˫žłŝķ̮˫ĻƜƍƖ̮ŔŶŁ̮̙Ə˫čƮ̮̙̩Ŕš̮̮˫óĻ˶˺˷̮̮ƕ̮̩ŔƓ˫óŢƌ˸˴˵̮ķŘóĻ̮̩ŔƓ˫óŢƌġ̮

ƈ˫ƌ̮ŘŅƖƌ̮ŏŘƏƜĿ˫̮ŔƂƏġ̮ƈ˫ƌ̮ƇƖťķ̮ƕƜĿ˫Ŗ̮čƮƒłŽŘ̮ƈ˫ƌ̮ŏŘƏ̮̩ŔšƜĿ˫̮ŀěŘóš̮ŘŅƖóƌ̮˫Ɠġ̮ŖčƮƒółŽŘ̮̮ŗœ̮̩Ŕóš
ŚƏƕŔƏķ̮Ɗ˫Ɣŝ̮śŗƖĻġ̮óĻƜƎ̮˳˱˲˵̮̮ƕ˳˱˲˷̮ŔóƂƏ̮˫óĻ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķġ̮̩řķŔóƏķ̮ƕ̮Ģƌ̮ġŘƜğ̮ķ̮'œƖóšóƮƎ̮

ŠƓƕĘč̮Ģƌ̮ƍ˫ŢƏ̮˫č̮şŗķŚóğ̮ƒě̮ŔƓœóƮŗķŔġ̮óĻ̮ƒóŮĻķŗƜƎ̮ƌ̮Ĺ˫óƐłŉķŔóŶŁ̮ķŗ̮ŀěŘóš̮şřŗķ̮ƕ̮ĢŁ˫óƜƈ˫Ʈ̮̙
Ģƌ̮˫łƏ̮'ŔƐěƮň̮Ģƌ̮ƍ˫ŢƏ̮žƐƌ̮ū˫ļŁŗķ̮ƒě̮ŔƓœĢ̮ŀěŘš̮ŗœ̮ŀěŘš̮şřŗķ̮˫Ļ̮˫Ɠġ̮ŹóƜŘ̮óŎƌ̮ƒóĻ̮ś˫óŞōƜŬ̮
řƮŀŞ̮̮ŀěŘš̮şřŗķ̮˫Ļ̮ŀļņƌ̮ū˫ļŁŗķ̮ƕŗœ̮ŀěŘóš̮˫Ɠġ̮óŎƌ̮ƒóĻ̮ś˫óŞōƜŬ̮řƮŀóŞ̮łƏ̮ŗœ̮'œŗķœƜƒóŊ̮˭

˫č̮şŗķŚğƮŗķŔġ̮ŀěŘš̮ŗœ̮ķŗ̮ŀěŘš̮şřŗķ̮ŘĻ̮ŘƜŅĮŁ̮˫ƔƐŁ̮˫Ɠġ̮Ŏƌ̮ƒĻ̮ś˫ŞōƜŬ̮řƮŀŞź̮ŁƜƜŘ̮Ģƌ̮̮'ŔóƓœ
˫łƏƮň̮ě˫ōĢ̮ŀěŘš̮ŻƤő̮ŘĻ̮˭ƒě̮ŀŝķ̮ƍī̮řķ̮˫Ɠġ̮Ŏƌ̮ƒĻ̮ś˫ŞōƜŬ̮řƮŀŞŀěŘš̮˭̮˫Ɠġ̮ŹƜŘ̮ś˫Şō
Ŏƌ̮ƒĻƜŬ̮řƮŀŞķ̮ŘĻġ̮ŚƓ̮ŠƓ˫ěƮƒƐ̮˫Ɠġ̮šĿŘƔ̮˫č̮şŗķŚóğ̮ƒóĻ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķóƮŗķŔġ̮ƏóƜř˫̮̮'ŔóƏŗķœ

                                                      

1. Astrid&kashan 



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˸˴ 

̮şřŗķ̮(̮ŀƈ˫ťķó̮ƈ˫ƌ̮ŀóőķœŘč̮řķ̮Ĺ˫Ɛłŉķ̮ƒĻ̮ƍķŗķŔƌ˫Ɣŝ̮̩˫ĠƏ̮̩ƖŎƏóƜĿ˫̮óŝķ̮ŤŒóŢƌ˫Ə̮ƍ˫óƐĖ̗Ɠ̮˭ŀ
ƂŎŁƜĿ˫Ƃ̮ķ̮œŗƖƌ̮ŗœƮƎ̮łƏ̮ŔƏķƖłƏ̮ĺƉŹķ̮ųƖũƖƌƜƒŊƮ̮łőķƖƐĜĢ̮ķƮœ˫Ŋ̮̮'ŔƐě̮

ġŔƜŝī̮ó˼̓˳˱˲˷ƒƐƜƔĻ̮ƎƜĻ̮ū˫ļŁŗķ̮ĢŝŗŘĻ̮ƒĻ̮ĢŢƓƕĘč̮ŗœ̮̮̮̒ŗœ̮ŀěŘš̮şřŗķ̮ƕ̮Ŀ˫Ɯƈ˫ƌ̮ġř˫ŝ
ƒƐƜƔĻ̮ƎƜĻ̮ƒŮĻķŗ̮ĢŝŗŘĻ̮ŠƓƕĘč̮ƎƮķ̮řķ̮ŻŔƓ̮'ŀŝķ̮ƒłőķœŘč̮ŜƏƖŁ̮ŀěŘš̮Ģƈ˫ƌ̮ġř˫ŝ̮̮şřŗķ̮ƕ̮˫Ɠ

ĚƮ̮Ģŭ̮ŗœ̮ĢŞƏƖŁ̮ŬƮķŘš̮ŗœ̮ŀěŘš̮̮̩ŗƕœ˲˲̮̮ġř˫ŝ̮ƒƐƜƔĻ̮ƒě̮œķœ̮ƍ˫ŢƏ̮ĢĻŘŊŁ̮ňƮ˫łƏ̮'ŀŝķ̮ƒƈ˫ŝ
ƒƮ˫ƌŘŝ̮ƕ̮ĿķŔƔŶŁ̮˭Ŀ˫Ɯƈ˫ƌ̮̮ƎƜóĻ̮ƒóƏƖ̗Ə̮ƋƜŞƂŁ̮řķ̮Ŝč̮'ŀŝķ̮̩œķœ̮ŠƮķŚŽķ̮ķŗ̮ŀěŘš̮şřŗķ̮ġŗķŖğ

ŀěŘš̮ŀěŘš̮˫Ļ̮ƒŞƮ˫Ƃƌ̮ŗœ̮ƒě̮ŔƐłŽŘğ̮ƒŊƜłƏ̮˭̩ŔŢƏ̮ŀŞƜƈ̮ƕ̮̩Ŕš̮ŀŞƜƈ̮ġ˫Ɠ̮̮˭̩ŔóŢƏ̮ŀŞƜƈ̮ġ˫Ɠ
ŀěŘš̮řķ̮˫Ł̮ŔƏœƖĻ̮ŗœ˫Ɓ̮ŘłƔĻ̮˭̩Ŕš̮ŀŞƜƈ̮ġ˫Ɠ̮̮ķŗ̮Ŀ˫óƜƈ˫ƌ̮˭ĢŁ˫óƜƈ˫ƌ̮ŀóŝ˫Ɯŝ̮ĚóƮ̮ŕ˫óŒŁķ̮ƀóƮŘŭ
ƒƐƜƔĻ̮'ŔƐƐě̮ġř˫ŝ̮
ó̮ƕŘĻƣ̮ƕ̮ŗƖ̗ƈ˫ğ˽̓˳˱˲˶̮Ĺ˫Ɛłŉķ̮˫Ļ̮ĢƉőķœ̮Ŀ˫ŵƤŭķ̮ŬƜŎƌ̮ŀƜžƜě̮ƎƜĻ̮ū˫ļŁŗķ̮ĢŝŗŘĻ̮ŗœ̮̒

˫ŝ̮ĢƏ˫ƌř̮ƒƉť˫Ž̮ŗœ̮ĢŁ˫Ɯƈ˫ƌƇ˫̮Ɠ̮ġ˳˱˲˱&˲˺˺˵̮Ļ̮˫Ļ̮˭ęŗƖƮƖƜƏ̮Ɗ˫Ɣŝ̮śŗƖĻ̮ŗœ̮ƒ̮ŏŘóƏ̮ġŘƜğŗ˫óě
Ł˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŠŊƐŝ̮ŀƔŉ̮ġŔƂƏ̮Ŀ˫Ɯƈ˫ƌ̮ŘŅƖƌěŘš̮ƒě̮ŔƐłŽ˫Ʈŗœ̮Ģŀ˫̮Ɠ̮Ŀ˫óŵƤŭķ̮ŬƜóŎƌ̮˫Ļ̮ġ

ƜžƜě̮˫Ļ̮ĢƉőķœŀ̮ŘŁ̮'ŔƏŗķœ̮̒ġŘłŢƜĻ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮̓Řł̗ě̮ġŔƂƏ̮Ŀ˫Ɯƈ˫ƌ̮ŘŅƖƌ̮ŏŘƏ̮
ó̮ƍƖŝ̮œŗ˫ĖƮŗ̮ƕ̮ŜƜƏƣ˾̮̓˳˱˲˲̮Ŀ˫óƜƓ̮żóűƖƌŘƜŹ̮ġ˫Ūŵķ̮œķŔŶŁ̮ƒě̮ŔƏŔƜŝŗ̮ƒŊƜłƏ̮ƎƮķ̮ƒĻ̮̒

ƒŮĻķŗ̮̩ŘƮŔƌŵ̮ƒóĻ̮'œŗķœ̮ƒóƏķŗƖƔłƌ̮ĢŁ˫óƜƈ˫ƌ̮ƒƮƕŗ̮˫Ļ̮ŗķœ˫ƐŶƌ̮ƕ̮ĢžƐƌ̮ġķ̮œķŔóŶŁ̮ƒóĕŘƓ̮˭ŘóĠƮœ̮Ŀŗ˫óļ
Ģƌ̮ġƕŗ̮Ŀ˫Ɯƈ˫ƌ̮ŀƮŘƮŔƌ̮ƒĻ̮Řł̗ě̮ŀěŘš̮˭Ŕš˫Ļ̮ŘłŢƜĻ̮̩ŘƮŔƌ̮Ŀ˫ƜƓ̮żűƖƌŘƜŹ̮ġ˫Ūŵķ̮'œŗƕī̮

ó̮˫ğƖƏ̮ƕ̮ĚƜƐƜƌ˿̮̓˳˱˲˱ƒŶƈ˫Ůƌ̮ŗœ̮̒ĢóğĘƮƕ̮ĿķŘŅķ̮ġķěŘóš̮ġŘóļƓķŗ̮ƇƖóťķ̮ġ˫óƓŀ˫̮Ɠ̮̮ŘóĻ̮ķŗ
ŀŞŉ̮Ŀ˫Ɯƈ˫ƌ̮ŀƮŘƮŔƌƕ̮̮ƖŉŘěŋŘŭ̮ƒě̮ŔƏœķœ̮ƍ˫ŢƏ̮˫ƔƏī̮'ŔƏœŘóĻ̮ĢóěŘŎƌ̮ƍķƖƐŵ̮ƒĻ̮şķœ˫č̮ġ˫Ɠ̮ġķ

                                                      

1. Asidi 

2. Galmore and Labroo 

 Lanis and Richard Sean )3  

 Minic and Noga )4  



˸˵̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ƒƮ˫ƌŘŝ̮ŀƔŉ̮ƍķŘƮŔƌ̮ġŗķŖğ̮Řŭ̮ŗœŋ˫̮Ɠ̮̙̗ŵ̮̩˫ě̮Ŀ˫Ɯƈ˫ƌ̮ƕ̮ĿŔƌŔƐƉĻ̮ġĢƌě̮łŽ˫Ʈ̮ƎƜƐĖ̗Ɠ̮'ŔƐƒ˫̮Ɠ̮
Ģƌ̮ŴžƐłƌ̮ķŗ̮ƍķŗķŔƌ˫Ɣŝ̮Ŀ˫Ɯƈ˫ƌ̮ŀƮŘƮŔƌ̮ƒě̮œķœ̮ƍ˫ŢƏ̮˫óĻ̮ŀóļņƌ̮ŗƖóŭ̮ƒóĻ̮Ŀ˫Ɯƈ˫ƌ̮ŀƮŘƮŔƌ̮ƕ̮œř˫ŝ

'ŀŝķ̮ū˫ļŁŗķ̮ŗœ̮ƍķŗķŔƌ˫Ɣŝ̮ġŔƮ˫ŵ̮ŠƮķŚŽķ̮
̮óŔŝķ̮ƕ̮ŘƜ̗ŉ˫Ł̮̓ġ˲˵˱˱̮œŗƖƌ̮ŗœ̮̒Ģƈ˫óƌ̮ĢĠłžóšī̮ŀěŘóš̮Ł˫Ɯō̮̩ŗƕœ̮ƇƖóŭ̮ŗœ̮˫Ɠ̮ƒóĻ̮ƍ˫óŢ

ƕ̮ŔƐłőķœŘč̮ĢŝŗŘĻ̮ƕ̮ƀƜƂŎŁ̮ŎŁ̮ġŗ˫ƌī̮ƒŶƌ˫ŉƏī̮ƀƜƂƔ̮˫ŀěŘš̮̙ƌ˫š̮Ƈ˫ŝ̮ŗœ̮ĢŝŗƖĻ̮ġ˫Ɠ̮ƎƜĻ̮ġ˫Ɠ
˲˴˹˱̮̮˫ Ł˲˴˺˺̮œƖĻ̮̮œķŔŶŁ̮˭ĚƜŁ˫̗łŞƜŝ̮ŻŖō̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ƒě˲˲˱̮ŀěŘšķ̮ŗ̮ġķŘĻ̮̮Ŀ˫ƂƜƂŎŁ̮ƒƌķœķ
̮Ĺ˫ŒłƏķŘěŔƏœ'̮ġ˫Ɠŗ˫ĜƓķŗ̮ƎƜƈƕķ̮řķ̮ĢĜƮƍ̮ī̮˭˫Ɠ̮ƍƕŘĻ̮žšī̮ƎƮķ̮řķ̮ŀŽŗƒóƐƮŚƓ̮ŠƓ˫óě̮˭ĢĠł̮ġ˫óƓ

̮Ŀ˫Ɯƈ˫ƌ̮ƒƉ̗ŉ̮řķ̮żƉłŒƌ̮ƒě̮ŔƏŔƜŝŗ̮ƒŊƜłƏ̮ƎƮķ̮ƒĻ̮ƎƜƐĖ̗Ɠ̮'œƖĻŀěŘš̮̙Ʈ˫̗Ł̮Ģƈ˫ƌ̮̩ŔƏ˫ƌŗœ̮ġ˫Ɠ
ŔƏŗķœ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƒĻ̮ġŘłŢƜĻ'̮̮˫Ļ̮˫Ɠ̮ƍīĢŝŗŘĻ̮ŻŔƓ̮ŘƜŅĮŁ̮ĢĠłžšī̮̮Ĺ˫Ɛłŉķ̮ŘĻ̮Ģƈ˫ƌ̮ŗķř˫Ļ̮ġ˫Ɠ

Ŀ˫Ɯƈ˫ƌ̮řķ̮˭şƕŗ̮ŔƐĕ̮ƍƖƜŝŘğŗ̮̙ƜƉŎŁ̮̩ŘƜźłƌ̮ŗ˫óě̮ƒĻ̮ķŗ̮ŔóƐłŽŘğňƮ˫ółƏ̮'̮œķœ̮ƍ˫óŢƏ̮˫óƔƏī̮̮ƎƜóĻ̮ƒóě
̮ƕ̮ġŗ˫óŉ̮ŀļóŞƏ̮ƎƜóĻ̮'œŗķœ̮œƖóŉƕ̮ġŗķœ˫óƐŶƌ̮ƕ̮ĢóžƐƌ̮ƒŮĻķŗ̮Ŀ˫Ɯƈ˫ƌ̮řķ̮Ĺ˫Ɛłŉķ̮ƕ̮Ģƈ˫ƌ̮ĢĠłžšī

œŗķœ̮œƖŉƕ̮ġŗķœ˫ƐŶƌ̮ƕ̮ŀļņƌ̮ƒŮĻķŗ̮Ŀ˫Ɯƈ˫ƌ̮řķ̮Ĺ˫Ɛłŉķ'̮
̮ó̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ̮˫ƂƏ˫ő̮ġŘğřŘĻ˲˴˺˺ĢŝŗŘĻ̮ƒĻ̮ĢŢƓƕĘč̮ŗœ̮̮̒Ɖƌ˫óŶŁ̮ŘóŅķĢ̮ŗƮĚóŞƈ̮˫ƌóƜŁ˫Ģ̮̮ƕ
ƈƖĶŞƌƜŀ̮ŵ˫̗łŉķĢ̮ěŘš̮şřŗķ̮ŘĻŀ˫̮Ɠġ̮ŖčƮƒłŽŘ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮łőķœŘčƒ̮ŔóƏķ̮'

ķ̮Ɗ˫ŊƏķ̮řķ̮ŻŔƓƮƎ̮ƉōŘƌ̮ŗœ̮ŠƓƕĘčƧ̮ƖĠƈķ̮ƒĵķŗķ̮˭ƇƕķĢƮ̮ŗ̮ŠŊƐóŝ̮ŀóƔŉƮĚóŞƈ̮˫ƌóƜŁ˫Ģ̮̮ŗœ̮ƕ
ƉōŘƌƧ̮ŝŗŘĻ̮˭ŔŶĻĢ̮ŗ̮ŘŅķƮĚŞƈ̮˫ƌƜŁ˫Ģ̮ƈƖĶŞƌ̮ƕƜŀ̮ŵ˫ó̗łŉķĢ̮óƐĖ̗Ɠ̮ƕƜƎ̮Ɖƌ˫óŶŁ̮ŘóŅķĢ̮̮ŘóĻ̮˫óƔƏī

ŀěŘš̮şřŗķ̮˫Ɠġ̮ŖčƮƒłŽŘ̮Ļ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩ŔšƖĠƈķ̮ĹƖĕŗ˫ĕ̮ŗœ̮ƍķŘƔŁ̮ŗķœ˫Ɣ̮˫Ɠġ̮ƁƜŀ̗̮ġŗķŖğ̮
Ɖƌ˫ŵ̮ĚŁĢ̮˭ŝƒ̮Ɖƌ˫ŵĢ̮˭Ɖƌ˫ŵŗ˫ƔĕĢ̮Ɖƌ˫ŵ̮ňƐč̮ƕĢ̮ƌĢ̮Ŕš˫Ļœ̮ŻŔƓ̮'ƮŘĠ̮˫Ƃƌ̮˭ŠƓƕĘčƮŞƧ̮̮ĿŗŔƁ
ũƖŁƜŌ̮ğŔƐƓœĢ̮ƖĠƈķ̮˫Ɠġ̮ƁƜŀ̗̮ġŗķŖğ̮ķŗķœĢƮ̮˫Ɠġ̮˫ƌŘŝƮƒ̮ķġ̮'ŀŝķ̮ķŘóĻġ̮óŝŗƜƍŔ̮̮ŻķŔóƓķ̮ƒóĻ

̩œķœ̮˭ŠƓƕĘč̮˫Ɠġ̮˲˱˴̮Ŗč̮ŀěŘšƮƒłŽŘ̮ķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕšóŭ̮ƍķŘƔŁ̮ŗĢ̮Ƈ˫óŝ̮˫Ɠġ̮˲˴˺˱̮
ƈķĢ̮˲˴˺˷̮ŗƕī̮Ŵ̗ŉġ̮œŘğƮŔ̮ƐĜŁ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ƕƜĚ̮̩œķœ̮˫Ɠġ̮žƉŁƜƂĢ̮ŚŊŁƮƒ̮ƉŎŁ̮ƕƜ̮̙ķ̮'ŔóšóƮƎ̮

œŘĻŗ˫ě̮ŠƓƕĘčġ̮ƉŎŁ̮ųƖƏ̮řķ̮ƕƜƉĢ̮ó̮ļŁƜƜƐĢ̮'ŀŝķƮ̮ƒółŽ˫̮˫Ɠġ̮ŗ̮ƒóě̮ŔóƏœķœ̮ƍ˫óŢƏ̮ŠƓƕĘóčƮĚóŞ̮



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˸˶ 

ƈ˫ƌƜŁ˫Ģ̮ƈƖĶŞƌ̮ƕƜŀ̮ŵ˫̗łŉķĢ̮ƖóĠƈķ̮ŗ˫óƔĕ̮ŘƓ̮ŗœ̮ŀěŘš̮şřŗķ̮ŘĻġ̮ƁƜŀ̗̮ġŗķŖóğķ̮œķŗĢóƮ̮˫óƓġ̮
˫ƌŘŝƮƒ̮ķġ̮ŀěŘš̮ŗœ̮˫Ɠġ̮ŖčƮƒłŽŘ̮'ŔƏŗķœ̮ŗķœ˫ƐŶƌ̮ŘŅķ̮̩Ŕš̮
̮ó̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĢƮƖƈŘĠƐě˲˴˺˸̮şřŗķ̮ƕ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƎƜĻ̮ƒŮĻķŗ̮ĢŝŗŘĻ̮ƒĻ̮ĢŢƓƕĘč̮ŗœ̮̒

̮˫Ļ̮ŀěŘšŔƜěĮŁ̮ěŘš̮ŗœ̮ĢłěŘš̮ġ˫ŢŽķ̮ŀƜžƜě̮ƕ̮ĢğŔƐƮ˫̗Ə̮ƒƐƮŚƓ̮ŘĻŀ˫̮Ɠ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖč̮ġ
̗Ə̮'ŔƐłőķœŘč̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮̙ƌ˫š̮ŠƓƕĘč̮ƎƮķ̮ġŗ˫ƌī̮ƒƏƖ˷˹̮̮ĢƏ˫ƌř̮̩ŗƕœ̮ġķŘĻ̮ŀěŘš˲˴˹˳̮

̮˫Ł˲˴˺˴̮ƜũŘŽ̮ƍƖƌřī̮ġķŘĻ̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮'ŀŝķƒ˫̮Ɠ̮̮̩œ˫žłŝķ̮̩ŘƜźłƌ̮ŔƐĕ̮ĢŮő̮ƍƖƜŝŘğŗ̮ƇŔƌ̮řķ
łŽ˫Ʈ̮'ŀŝķ̮̩Ŕšƒ˫̮Ɠ̮ƍ˫ŢƏ̮ŠƓƕĘč̮ġĢƌœ̮óƐƮŚƓ̮ƎłŽŘóğ̮ŘóŲƏ̮ŗœ̮ƍƕŔóĻ̮ƒóě̮ŔƓƒ˫̮Ɠ̮ƕ̮ĢğŔóƐƮ˫̗Ə̮ġ

š̮şřŗķ̮ƕ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƎƜĻ̮˭˫ŢŽķ̮ŀƜžƜě̮ƒŮĻķŗ̮ŀěŘŗķœ˫ƐŶƌ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫Ɛłŉķ̮'œŗķŔƏ̮œƖŉƕ̮ġ
̮ŀěŘšŘƜŅĮŁ̮Ĺ˫óƐłŉķ̮ƒóŮĻķŗ̮ŘóĻ̮ŀěŘóš̮ġ˫óŢŽķ̮ŀƜžƜě̮ƒě̮ƎƜƐĖ̗Ɠ̮'œŗķŔƏ̮ĢğŔƐƮ˫̗Ə̮ƒƐƮŚƓ̮ŘĻ̮ġ

̮ŀěŘš̮şřŗķ̮ƕ̮ĢŁ˫Ɯƈ˫ƌŘƜŅĮŁ̮'œŗķœ̮
̮ó̮̓Ģļŝ˫̗Ɣŭ̮ƕ̮ġŗ˫ŒŽ˲˴˺˷̮ƒĻ̮ĢŢƓƕĘč̮ŗœ̮̮̒ĢŝŗŘĻŘƜŅĮŁ̮̮œƖŝ̮ŀƮŘƮŔƌ̮ŘĻ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ
ěŘšŀ˫̮ƓŔš̮ƒłŽŘƮŖč̮ġ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩̮'ŀŝķ̮ƒłőķœŘč̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķ̮ŴóƁķƕ̮ŗœ
̮ĺļŝĢƌš̮ƎóƮķ̮ĢŁ˫óŵƤŭķ̮ŬƜŎƌ̮ŀƜŽ˫žš̮ŠƓ˫ě̮ƕ̮̩Ŕš̮ƋƔļƌ̮ĢŁ˫ŵƤŭķ̮ŬƜŎƌ̮˫Ł̮œƖ̮̮ķŗ̮ƍ˫óĜƌķ
Ģƌ̮ƋƓķŘŽ̮ƒĻ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ķŖƈ̮'ŔƐƏŚĻ̮œƖŝ̮ŀƮŘƮŔƌ̮ƒĻ̮ŀŝœ̮ƍķŘƮŔƌ̮˫Ł̮œŗƕī̮̮̩ƖƂƈ˫Ļ̮ŗƖŭĢƌŁ̮̮ŔƏķƖ
ŚƜĠƏķ̮řķ̮ĢĜƮ̩˫̮ƓŘƮŔƌ̮ġś˫ŝķ̮ƎƜ̗Ɠ̮ŘĻ̮'œƖš̮ĢƂƉŁ̮œƖŝ̮ŀƮ˭̮̮Ĺ˫óƐłŉķ̮ƒļŝ˫Ŏƌ̮˫Ļ̮Řũ˫ō̮ƀƜƂŎŁ

œƖŝ̮ƕ̮ġŗķŔĻ˫Şō̮œƖŝ̮Ŀƕ˫žŁ̮ƀƮŘŭ̮řķ̮ĢŁ˫Ɯƈ˫ƌ̮̮ġŔƔŶŁ̮œƖŝ̮ŀƮŘƮŔƌ̮ƎƜƐĖ̗Ɠ̮ƕ̮Ŀ˫Ɯƈ˫ƌ̮ƇƖ̗Ţƌ
̮ĢŝŗŘĻ̮ƒĻ̮ĚƜƏř˫ě̮ƇŔƌ̮ƀƮŘŭ̮řķŘƜŅĮŁ̮Ģóƌ̮œƖóŝ̮ŀƮŘƮŔƌ̮ŘĻ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮̮ƎóƮķ̮ġķŘóĻ̮'œřķœŘóč

̮œķŔŶŁ̮˭ŗƖŲƐƌ˲˱˵̮ěŘš̮řķ̮ƒƏƖ̗Əŀ˫̮Ɠġ̮̮̩ŗƕœ̮Ģóŭ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖč˲˴˹˺̮̮˫óŁ
˲˴˺˴̮̮'ŀŝķ̮ƒłŽŘğ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮ĢļƜěŘŁ̮ĢƉƜƉŎŁ̮ƍƖƜŝŘğŗ̮şƕŗ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ƕ̮̩Ŕš̮Ĺ˫ŒłƏķ
łŽ˫Ʈƒ˫̮Ɠ̮̮ƍ˫ŢƏĢƌœ̮̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƒě̮ŔƓŘƜŅĮŁěŘóš̮œƖóŝ̮ŀƮŘƮŔƌ̮ŘĻ̮ġŗķœ˫ƐŶƌ̮ƕ̮ŀļņƌ̮ġŀ˫̮Ɠ̮ġ

łŽ˫Ʈ̮ƎƮķ̮'œŗķœ̮ĢŝŗƖĻƒ˫̮Ɠ̮ĢƌŁ̮ŘĻ̮ŔƏķƖƊ˫óƂƌ̮˭ĢĵķŘŉķ̮ƍķŘƮŔƌ̮ġķ̮ƒƮ˫ƌŘóŝ̮ƕ̮ĢŁ˫óƜƈ˫ƌ̮ġ˫óƓ̮̮řķ̮ƍķŗķŖóğ
Ŕš˫Ļ̮ŔƜžƌ̮œƖŝ̮ŀƮŘƮŔƌ̮ƕ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƎƜĻ̮ū˫ļŁŗķ̮ĢĠƏƖĠĕ̮ƎƜƜļŁ̮ŀƔŉ'̮



˸˷̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̮ó̮̓ĢƉƮķŘğŘžť̮ƕ̮ġŔĻ˫ŵ˲˴˺˶̮ƕ̮ŀěŘóš̮şřŗķ̮˫óĻ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķ̮ƎƜóĻ̮ƒóŮĻķŗ̮ĢŝŗŘĻ̮ƒĻ̮̒
̙ƮŔŶŁ̮ŘŅķ̮ƒŶƈ˫Ůƌ̮łőķœŘč̮ƒŮĻķŗ̮ƎƮķ̮ŘĻ̮ĢŁ˫ŵƤŭķ̮ŀƜŽ˫žš̮ĢğŔƐƐě̮ŠŊƐóŝ̮ġķŘĻ̮˭ŗƖŲƐƌ̮ƎƮŔĻ̮'ŔƐ

óƌ̮ŏŘóƏ̮ƕ̮Ŀ˫óƜƈ˫ƌ̮ġŘłŽœ̮Ŀƕ˫žŁ̮ƒŊƐŝ̮ƕœ̮řķ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķİ̮ŀļóŞƏ̮ƎƜóƐĖ̗Ɠ̮ƕ̮ĢŁ˫óƜƈ˫ƌ̮ŘŅQ̮

łŽ˫Ʈ̮'ŔƮœŘğ̮̩œ˫žłŝķ̮ŀěŘš̮şřŗķ̮ƒŊƐŝ̮ƍķƖƐŵ̮ƒĻ̮ƎƜĻƖŁƒ˫̮ƓĻ̮ġ̮ƒ̩Ŕƌī̮ŀŝœ˭̮̮ŀóŝķ̮ƍī̮řķ̮Ģě˫ō
̮ŀěŘš̮şřŗķ̮ŠƓ˫ě̮ĺļŝ̮˭ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƒěĢƌğ̮̮ňƮ˫łƏ̮˭ƎƮķ̮ŘĻ̮̩ƕƤŵ̮'œœŘ̮ƍ˫ŢƏĢƌœ̮̮ƒóě̮ŔƓ

̮̙ƮŔŶŁ̮ķŗ̮ŀěŘš̮şřŗķ̮ŘĻ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ĢžƐƌ̮ŘŅķ̮ĢŁ˫ŵƤŭķ̮ŀƜŽ˫žšĢƌě̮'ŔƐ̮
̮ó̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ŗƖč̮ĢƌķŔő˲˴˺˵̮ƍķŚóƜƌ̮ƕ̮Ŀ˫óƜƈ˫ƌ̮ŀőķœŘč̮řķ̮Ĺ˫Ɛłŉķ̮ƎƜĻ̮ƒŮĻķŗ̮ĢŝŗŘĻ̮ƒĻ̮̒

̮ƒƏƖ̗Ə̮'ŔƐłőķœŘč̮Ģƈ˫ƌ̮ŀƮœƕŔŎƌ̮ŬƮķŘš̮ů˫Ŏƈ̮˫Ļ̮ŔƂƏ̮ƒŉƕ̮ŀšķŔƔĠƏī̮̙ƌ˫óš̮ƀóƜƂŎŁ̮ġŗ˫ƌ˸˶̮
Ƈ˫ŝ̮Ģŭ̮ŀěŘš̮̮ġ˫Ɠ˲˴˹˲̮̮˫óŁ˲˴˺˱̮ěŘóš̮ƒóě̮œķœ̮ƍ˫óŢƏ̮ƀóƜƂŎŁ̮ňƮ˫ółƏ̮'ŀóŝķŀ˫̮Ɠ̮řķ̮ƒóě̮ĢƮ

̮Ĺ˫Ɛłŉķ̮Ŀ˫Ɯƈ˫ƌ̮ŀőķœŘčĢƌě̮ěŘš̮ŗœ̮ƎƜƐĖ̗Ɠ̮'ŔƏŗķœ̮ġŘłŢƜĻ̮ŔƂƏ̮ƒŉƕ̮ƍķŚƜƌ̮˭ŔƐƐŀ˫̮Ɠ̮˫óĻ̮ƒě̮ĢƮ
Ļƕŗ̮Ģƈ˫ƌ̮ŀƮœƕŔŎƌƒ̮ƖƁ̮ƒŭķŗ̮ƎƮķ̮˭ŔƐłŞƓ̮ƕŗġ̮ŘŁ̮'ŀŝķ̮

̮ó̮̩̓˫Ɛč̮ĢƉŵ̮ƕ̮ĢŒƮ˫Ţƌ˲˴˺˴̮̒ŘƜŅĮŁ̮ŉķ̮ƎƜóĻ̮ƒŮĻķŗ̮ŘĻ̮ĢłěŘš̮ġŘļƓķŗ̮şřŗķ̮ƕ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐł
̮ĢŝŗŘĻ̮ķŗ̮ŀěŘšŘěŉķ̮ġķŘĻ̮'ŔƏœŘķġ̮œķœ̮˭ƀƜƂŎŁ̮ƎƮķ̩˫̮Ɠ̮ġ˺˷̮̮śŗƖóĻ̮ŗœ̮̩Ŕóš̮ƒółŽŘƮŖč̮ŀěŘš

̮ƒóŮĻķŗ̮œƖŉƕ̮řķ̮Ģě˫ō̮ƀƜƂŎŁ̮ňƮ˫łƏ̮'ŀŽŘğ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮ƀƜƂŎŁ̮ƒƏƖ̗Ə̮ƍķƖƐŵ̮ƒĻ̮ŗķœ˫ƔĻ̮ſķŗƕķ
Ɯƈ˫ŶŽ̮ƎƜĻ̮ŀļņƌŀ˫̮Ɠœ̮řķ̮ŔŶĻ̮ƒƌķœķ̮ŗœ̮'ŀŝķ̮ŀěŘš̮şřŗķ̮ƕ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ġ̮ƍœŘóě̮ġŔƐĻ̮ƒłŝ

Ƈ˫ŝó̮̮ěŘšŀ˫̮Ɠ̮ŘóŅķ̮˭ĢóŢŒĻ̮ƍƖƜŝŘğŗ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮˭ŔĻ̮ƕ̮ĹƖő̮ĢłěŘš̮ġŘļƓķŗ̮̩ƕŘğ̮ƒĻ̮ƒƏƖ̗Ə̮ġ
̮˭ĢłěŘóš̮ġŘóļƓķŗ̮ŗ˫łő˫óŝ̮ŀƜžƜě̮œƖļƔĻ̮˫Ļ̮ƒě̮œķœ̮ƍ˫ŢƏ̮ňƮ˫łƏ̮'Ŕš̮ĢŝŗŘĻ̮ĢłěŘš̮ġŘļƓķŗŘƜŅĮóŁ̮

Ɯƈ˫ŶŽ̮ŀļņƌŀ˫̮Ɠ̮ŘłŢƜĻ̮ŀěŘš̮şřŗķ̮ŘĻ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ġĢƌš̮'œƖ̮
̮̓ġŘƜŢƌ̮ƕ̮ĢƮ˫ũŗ̮ó˲˴˺˴̮ƍķƖƐŵ̮ŀŎŁ̮ĢŢƓƕĘč̮ŗœ̮̒̆ŘĻ̮ŀƜĜƈ˫ƌ̮ŗ˫łő˫ŝ̮ŘƜŅĮŁ̮̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫Ɛłŉķ

ŀěŘš̮˫Ɠ̮̮̅'ŀŝķ̮ƒłőķœŘč̮ƒĻ̮ūƖĻŘƌ̮Ŀ˫ŵƤŭķ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ĢĻŘŊŁ̮ƍƖƌřī̮ňƮ˫łƏ˹˺̮ƒóƏƖ̗Ə̮ŀěŘóš̮̮řķ
ŀěŘš̮̮̮̓Ƈ˫ŝ̮̩œ̮Ģŭ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖč̮ġ˫Ɠ˲˴˹˲̮̮˫óŁ˲˴˺˱̮̮ĢóŝŗŘĻ̮œŗƖóƌ̮̒

ŗ˫łő˫ŝ̮'ŀŽŘğ̮ŗķŘƁ̮̮ŗ˫óƜŶƌ̮ƕœ̮ƀóƮŘŭ̮řķ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķ̮ƕ̮ġœ˫ƔƏ̮ƕ̮ĢěƖƉĻ̮ŀƜĜƈ˫ƌ̮ƀƮŘŭřķ̮ŀƜĜƈ˫ƌ
̩řķŔƏķ̮Ŀ˫Ɯƈ˫ƌ̮Ģ̗ĵķœ̮ŻƤłőķ̮ƕ̮ġŔƂƏ̮Ŀ˫Ɯƈ˫ƌ̮ŘŅƖƌ̮ŏŘƏ̮'Ŕš̮ġŘƜğ̮Ģƌ̮ƍ˫ŢƏ̮ňƮ˫łƏ̮̮ŀƜĜƈ˫ƌ̮ƎƜĻ̮ƒě̮ŔƓœ



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˸˸ 

óƌ̮ŏŘóƏ̮˫óĻ̮ƕ̮ĢóžƐƌ̮ƕ̮ŗķœ˫óƐŶƌ̮ƒóŮĻķŗ̮Ŀ˫Ɯƈ˫ƌ̮Ģ̗ĵķœ̮ŻƤłőķ̮ŗ˫ƜŶƌ̮ƕ̮ĢěƖƉĻİƒóŮĻķŗ̮ġŔóƂƏ̮Ŀ˫óƜƈ˫ƌ̮ŘŅ̮
ġŗķœ˫ƐŶƌ̮̮˫̋Ɛ̗ũ̮'ŔŢƏ̮ŀŽ˫Ʈ̮̮ĢóžƐƌ̮ƕ̮ŗķœ˫ƐŶƌ̮ƒŮĻķŗ̮Ŀ˫Ɯƈ˫ƌ̮Ģ̗ĵķœ̮ŻƤłőķ̮ŗ˫ƜŶƌ̮ƕ̮ġœ˫ƔƏ̮ŀƜĜƈ˫ƌ̮ƎƜĻ

ġŔƂƏ̮Ŀ˫Ɯƈ˫ƌ̮ŘŅƖƌ̮ŏŘƏ̮şƕŗ̮ŗœ̮ƕ̮'ŔŢƏ̮ŀŽ˫Ʈ̮ġŗķœ˫ƐŶƌ̮ƒŮĻķŗ̮
̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ŗķŔƮœ̮ó˲˴˺˴ƍķƖƐŵ̮ŀŎŁ̮ĢŢƓƕĘč̮ŗœ̮̮̒̆ŗ˫ěƕř˫ŝ̮ƎƜĻ̮ƧŮĻķŗ̮ĢŝŗŘĻ̮̮ŀóƜ̗ě˫ō̮ġ˫Ɠ

ĢłěŘš̮̅ŘĻ̮ĢŁ˫óƜƈ˫ƌ̮Ż˫Ĝóš̮'ŀóŝķ̮ƒółőķœŘčķ̮̮řķ̮ĢóőŘĻ̮ƎƜóĻ̮ƧóŮĻķŗ̮ĢóŝŗŘĻ̮ƀóƮŘŭ̮řķ̮ĢĻ˫óƮřŗķ̮ƎóƮ
ŀĶƜƓ̮ƇƤƂłŝķ̮̙ƌ˫š̮ĢłěŘš̮ŀƜ̗ě˫ō̮ġ˫Ɠŗ˫ěƕř˫ŝ̮̮ƍķŗķŔƌ˫Ɣóŝ̮˭̙ƌ˫ŵŘƮŔóƌ̮ŠóƂƏ̮ĢĠƏ˫óğƕœ̮˭̩ŘƮŔƌ

̮˫óĻ̮ƒóƉƌ˫Ŷƌ̮ƕ̮śŘĻ˫óŞō̮ŘóƜƜźŁ̮˭śŘĻ˫óŞō̮ŘóŲƏ̮ŗ˫óƔűķ̮˭ĢóƉőķœ̮ĢŝŘĻ˫Şō̮˭Ģłƈƕœ̮ŀƜĜƈ˫ƌ̮˭ġœ˫ƔƏ
̮ƎƜóƐĖ̗Ɠ̮'ŀóŝķ̮ƒłŽŘğ̮Ɗ˫ŊƏķ̮ĢŁ˫Ɯƈ˫ƌ̮Ż˫Ĝš̮˫Ļ̮ƒłŞĻķƕ̮ţ˫ŒšķƒóŊƜłƏ̮ġķŘóĻ̮̮ŘóƜźłƌ̮ƕœ̮˭ŘółƔĻ̮ġŘóƜğ

ƇŔƌ̮œŗķƕ̮Ģƈ˫ƌ̮ƊŘƓķ̮ƕ̮ŀěŘš̮ƥřķŔƏķ̮ĢƈŘłƐě̮̮̮˭ŗƖŲƐƌ̮ƎƮķ̮ġķŘĻ̮'ŀŝķ̮̩Ŕš̮ŠƓƕĘč˲˲˱̮̮ƒóƏƖ̗Ə̮ŀěŘóš
Šš̮ƥŗƕœ̮ĚƮ̮ġķŘĻ̮ř˫Ļ̮ŗœ̮ƒƈ˫ŝƥ̮̮ĢƏ˫óƌř˲˴˹˶̮̮˫óŁ˲˴˺˱̮ƒƜóũŘŽ̮ƍƖóƌřī̮'ŀóŝķ̮̩Ŕóš̮ĢóŝŗŘĻ̮̮ġ˫óƓ

̩œķœ̮ś˫óŝķ̮ŘóĻ̮̩ŘƜźłƌŔƐĕ̮ĢƏƖƜŝŘğŗ̮şƕŗ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ŠƓƕĘč̮ġ˫óƓ̮̮ňƮ˫ółƏ̮'ŀóŽŘğ̮Ɗ˫óŊƏķ̮ĢóƂƜžƉŁ
ŠƓƕĘč˭̮ŀĶƜƓ̮ƇƤƂłŝķ̮ġ˫ƓŘƜźłƌ̮ƧŮĻķŗ̮ƒě̮ŀŝķ̮ƎƮķ̮ŘĠƏ˫ƜĻ̮̮ŘóŲƏ̮ŗ˫óƔűķ̮ųƖóƏ̮˭Ģłƈƕœ̮ŀƜĜƈ˫ƌ̮˭̩ŘƮŔƌ

̮ĢóƉőķœ̮ĢŝŘĻ˫Şō̮ġ˫ƓŘƜźłƌ̮ƕ̮ŀŝķ̮ĢžƐƌ̮˭ĢŁ˫Ɯƈ˫ƌ̮Ż˫Ĝš̮˫Ļ̮Ģƈ˫ƌ̮ƊŘƓķ̮ƕ̮śŘĻ˫Şō̮ŘƜƜźŁ̮˭śŘĻ˫Şō
ŮĻķŗ̮ŀěŘš̮ƥřķŔƏķ̮ƕƧ̮łƌ̮ƎƜƐĖ̗Ɠ̮'ŔƏŗķœ̮ĢŁ˫Ɯƈ˫ƌ̮Ż˫Ĝš̮˫Ļ̮Ģłļņƌ̮˭̙ƌ˫ŵŘƮŔóƌ̮ŠóƂƏ̮ĢĠƏ˫óğƕœ̮ġ˫ƓŘƜź

'ŔƏŗķŔƏ̮ĢŁ˫Ɯƈ˫ƌ̮Ż˫Ĝš̮˫Ļ̮ġŗķœ˫ƐŶƌ̮ƧŮĻķŗ̮˭ƒłŞĻķƕ̮ţ˫Œšķ̮˫Ļ̮ƒƉƌ˫Ŷƌ̮ƕ̮ġœ˫ƔƏ̮ƍķŗķŔƌ˫Ɣŝ̮
̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġŔƜōŗƖč̮ó˲˴˺˴ŘƜŅĮŁ̮ĢŝŗŘĻ̮ƍķƖƐŵ̮˫Ļ̮ĢŢƓƕĘč̮̒ Ĺ˫Ɛłŉķ řķ ŀőķœŘč Ŀ˫Ɯƈ˫ƌ 

ƒƏƖ̗Ə̮'œķœ̮Ɗ˫ŊƏķ̮Ģƈ˫ƌ̮ġŘĠšŗķŚğ̮ŀƜŽ˫žšŘĻ ̙ƌ˫š̮ŠƓƕĘč̮ġŗ˫ƌī ˸˶ ŀěŘš ŶŽƇ˫ ŗœ śŗƖóĻ 

ſķŗƕķ ŗķœ˫óƔĻ ƍķŘóƔŁ ̩ŗƕœ̮Ģóŭ ̮ĢƏ˫óƌř˲˴˹˱ ˫óŁ ˲˴˹˺ňƮ˫ółƏ̮'ŀóŝķ ŠƓƕĘóč ƍ˫óŢƏ œķœ ̮ƒóě
ŀƜƈ˫ŶŽ̮Ģƌ̮ŠƓ˫ě̮ķŗ̮ŀěŘš̮Ģƈ˫ƌ̮ġŘĠšŗķŚğ̮ŀƜŽ˫žš̮˭ĢŁ˫Ɯƈ˫ƌ̮ġŚƮŗ̮ƒƌ˫ƏŘĻ̮ġ˫Ɠ̮̮Ŀŗ˫ļŵ̮ƒĻ̮'ŔƓœ
Ģƌ̮ŘĠƮœ̮ŀƜƈ˫ŶŽ̮ƒě̮ŀžğ̮ƍķƖŁ̮̮ƕ̮ƀƮ˫óƂō̮ƍœŘóě̮ƍ˫óƔƐč̮ƊŚƉłóŞƌ̮Ŀ˫Ɯƈ˫ƌ̮ŀőķœŘč̮řķ̮Ĺ˫Ɛłŉķ̮ġ˫Ɠ
ĿƤƌ˫Ŷƌ̮Ģƌ̮ĢóžƐƌ̮ŘƜŅĮóŁ̮ŀěŘóš̮ĢŁ˫ŵƤŭķ̮ŬƜŎƌ̮ŘĻ̮ƒě̮ŀŝķ̮̩ŔƜĖƜč̮̮ŠƓ˫óě̮ńóŵ˫Ļ̮ƕ̮œŗķŖóğ

Ģƌ̮ŀěŘš̮Ģƈ˫ƌ̮ġŘĠšŗķŚğ̮ŀƜŽ˫žš̮'œƖš̮



˸˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

&̮ƐƜƌķ̮ƕ̮ŗƖč̮ĢƌķŔő̮Ģ̮̓˫ƜƏ˲˴˺˳̒ ƒĻ ŝŗŘĻ̮ĢŘƜŅĮóŁ Ĺ˫óƐłŉķ řķ ŀóőķœŘč Ŀ˫óƜƈ˫ƌ ƒóƐƮŚƓ̮ƕ 

ƓŔĻ̮Ģ̮ƕŘƜŅĮŁ̮ƒŮĻķŗ̮ƎƮķ̮ŘĻ̮ġœ˫ƔƏ̮ŀƜĜƈ˫ƌ ŭ̮Ģ̩ŗƕœ Ə˫ƌř̮Ģ˲˴˹˲ ˫ Ł ˲˴˹˺ 'ŔƐłőķœŘč̮˫ŊƏī̮řķ ƒě 

ŀƜĜƈ˫ƌ œ˫ƔƏ̮ġƋƓ ŘĻ Ĺ˫Ɛłŉķ Ł˫Ɯƈ˫ƌ̮Ģƕ ƋƓ ŘĻ ƒƐƮŚƓ ƓŔĻ̮ĢŘŅİƌ ˭ŀŝķ ŘƜŅĮŁ ƎóƮķ ř˫óŝ ƕ ̮ŗ˫óě
ŀƜ̗ě˫ō łěŘš̮ĢŘĻ ƒŮĻķŗ ƎƜĻ Ĺ˫Ɛłŉķ řķ ŀőķœŘč Ŀ˫Ɯƈ˫ƌ ƕ ƒƐƮŚƓ ƓŔĻ̮ĢŚƜƏ œŗƖƌ ŝŗŘĻ̮ĢŗķŘóƁ 

ŀŽŘğ.̮ňƮ˫łƏ ŠƓƕĘč ƍ˫ŢƏ œķœ ˫ Ļ ŠƮķŚŽķ Ĺ˫Ɛłŉķ řķ ŀóőķœŘč Ŀ˫óƜƈ˫ƌ ƒóƐƮŚƓ ƓŔóĻ̮ĢŀěŘóš 

ěŠƓ˫ ƌ̮ĢŔĻ˫Ʈ.̮ƎƜƐĖ̗Ɠ ŀƜĜƈ˫ƌ œ˫ƔƏ̮ġŘƜŅĮŁ ƐŶƌ̮Ģŗķœ̮ġŘĻ ƒŮĻķŗ ƎƜóĻ Ĺ˫óƐłŉķ řķ ŀóőķœŘč 

Ŀ˫Ɯƈ˫ƌ ƕ ƒƐƮŚƓ ƓŔĻ̮ĢœŗķŔƏ.̮̮'ŀŝķ̮̩Ŕš̮ƎƜŢƜč̮ġ˫Ɠŗ˫ě̮řķ̮ĢőŘĻ̮ġƕŗ̮ŘĻ̮ġŗƕŘƌ̮ŘƮř̮ƇƕŔŉ̮ŗœ̮
̮

ƒŶƈ˫Ůƌ̦ƒłŽ˫Ʈ̦˫Ɠ̦
̦̓ƍķŗ˫Ĝ̗Ɠ̦ƕ̦˫ƂƏ˫ő̦ġŘğřŘĻ˲˴˺˺̦̒ƌ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦ĚŞƮŗ̦ĢƉƌ˫ŶŁ̦ŘŅķ̦ĢŝŗŘĻ̦ƒĻ̦ĢŢƓƕĘč̦ŗœ̦ŘóĻ̦Ģŵ˫ó̗łŉķ̦ŀƜƈƖĶŞ

ŀěŘș̌şřŗķ̦ƒłőķœŘč̦ƍķŘƔŁ̦ŗķœ˫ƔĻ̦ſķŗƕķ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ̦ŔƏķ̦

̦̓ƍķŗ˫Ĝ̗Ɠ̦ƕ̦ĢƮƖƈŘĠƐě˲˴˺˸̦̦̒˫óĻ̦ŀěŘóș̌şřŗķ̦ƕ̦Ŀ˫óƜƈ˫ƌ̦řķ̦Ĺ˫óƐłŉķ̦ƎƜóĻ̦ƒóŮĻķŗ̦ĢŝŗŘĻ̦ƒĻ̦ĢŢƓƕĘč̦ŗœ
ŀěŘóș̌ŗœ̦ĢłěŘóș̌ġ˫ŢŽķ̦ŀƜžƜě̦ƕ̦ĢğŔƐƮ˫̗Ə̦ƒƐƮŚƓ̦ŘĻ̦ŔƜěĮŁ̦̦ƒółŽŘƮŖč̦ġ˫Ɠ

˫ƔĻ̦ſķŗƕķ̦śŗƖĻ̦ŗœ̦̩ŔšŔƐłőķœŘč̦ƍķŘƔŁ̦ŗķœ̦

̦̓Ģļŝ˫̗Ɣŭ̦ƕ̦ġŗ˫ŒŽ˲˴˺˷̦̒ŀěŘóș̌œƖóș̂ŀƮŘƮŔóƌ̦ŘĻ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ŘƜŅĮŁ̦ĢŝŗŘĻ̦ƒĻ̦ĢŢƓƕĘč̦ŗœ̦̦ġ˫Ɠ
ƒłőķœŘč̦ƍķŘƔŁ̦ŗķœ˫ƔĻ̦ſķŗƕķ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖčķ̦ŔƏ̦

̦̓ĢƉƮķŘğŘžț̌ƕ̦ġŔĻ˫ŵ˲˴˺˶̦̦̙̒ƮŔóŶŁ̦ŘóŅķ̦ƒŶƈ˫Ůƌ̦ƕ̦ŀěŘș̌şřŗķ̦˫Ļ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦ƒĻ
̦ĢğŔƐƐěŔƐłőķœŘč̦ƒŮĻķŗ̦ƎƮķ̦ŘĻ̦ĢŁ˫ŵƤŭķ̦ŀƜŽ˫žș̌

̦̓ƍķŗ˫Ĝ̗Ɠ̦ƕ̦ŗƖč̦ĢƌķŔő˲˴˺˵̦̦̒ƒóŉƕ̦ŀóšķœ̦ƒóĠƏ̦ƍķŚƜƌ̦ƕ̦Ŀ˫Ɯƈ˫ƌ̦ŀőķœŘč̦řķ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦ƒĻ
ŔƐłőķœŘč̦Ģƈ˫ƌ̦ŀƮœƕŔŎƌ̦ŬƮķŘș̌ů˫Ŏƈ̦˫Ļ̦ŔƂƏ̦

̦̩̓˫Ɛč̦ĢƉŵ̦ƕ̦ĢŒƮ˫Ţƌ˲˴˺˴̦̒ŀěŘóș̌şřŗķ̦ƕ̦Ŀ˫óƜƈ˫ƌ̦řķ̦Ĺ˫óƐłŉķ̦ƎƜóĻ̦ƒóŮĻķŗ̦ŘĻ̦ĢłěŘș̌ġŘļƓķŗ̦ŘƜŅĮŁ̦̦ķŗ
̦ĢŝŗŘĻŔƏœŘě̦

̦̓ġŘƜŢƌ̦ƕ̦ĢƮ˫ũŗ˲˴˺˴̦̦̒ĢŁ˫óóƜƈ˫ƌ̦Ĺ˫óóƐłŉķ̦ŘóóĻ̦ŀóóƜĜƈ˫ƌ̦ŗ˫łő˫óóș̂ŘƜŅĮóóŁ̦ƍķƖóóƐŵ̦ŀóóŎŁ̦ĢóóŢƓƕĘč̦ŗœ
ŀěŘș̌ƒłőķœŘč̦˫Ɠķ̦ŔƏ̦

̦̓ƍķŗ˫Ĝ̗Ɠ̦ƕ̦ŗķŔƮœ˲˴˺˴̦̒ŗ˫ěƕř˫ș̂ƎƜĻ̦ƧŮĻķŗ̦ĢŝŗŘĻ̦ƍķƖƐŵ̦ŀŎŁ̦ĢŢƓƕĘč̦ŗœ̦̦ĢłěŘóș̌ŀƜ̗ě˫ō̦ġ˫Ɠ
ƒłőķœŘč̦ĢŁ˫Ɯƈ˫ƌ̦Ż˫Ĝș̌ŘĻķ̦ŔƏ̦



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˸˺ 

̦̓ƍķŗ˫Ĝ̗Ɠ̦ƕ̦ġŔƜōŗƖč˲˴˺˴̦̒čóŝŗŘĻ̦ƍķƖƐŵ̦˫Ļ̦ĢŢƓƕĘ̦ĢŘƜŅĮóŁ Ĺ˫óƐłŉķ řķ ŀóőķœŘč Ŀ˫óƜƈ˫ƌ ̦ŀƜŽ˫žóšŘĻ
œķœ̦Ɗ˫ŊƏķ̦Ģƈ˫ƌ̦ġŘĠšŗķŚğŔƏ̦

ƐƜƌķ̦ƕ̦ŗƖč̦ĢƌķŔő̦Ģ̦̓˫ƜƏ˲˴˺˳̦̒ƒĻ ŝŗŘĻ̦ĢŘƜŅĮŁ Ĺ˫Ɛłŉķ řķ ŀőķœŘč Ŀ˫Ɯƈ˫ƌ ƒƐƮŚƓ̦ƕ ƓŔĻ̦Ģ̦ŀóƜĜƈ˫ƌ̦ŘƜŅĮóŁ̦ƕ
ƒŮĻķŗ̦ƎƮķ̦ŘĻ̦ġœ˫ƔƏ ŭ̦Ģ̩ŗƕœ Ə˫ƌř̦Ģ˲˴˹˲ ˫ Ł ˲˴˹˺ ŔƐłőķœŘč̦

ƍķŗ˫Ĝ̗Ɠƕ̦ƍķƕ˫Ɠœ˼̓˳˱˳˱̦̦̒ĚóóŞƮŗ̦Ƈ˫óó̗łōķƕ̦ĢŁ˫óóƜƈ˫ƌ̦Ĺ˫óóƐłŉķ̦ƎƜóóĻ̦ƒóóŮĻķŗ̦ĢóóŝŗŘĻ̦ƒóóĻ̦ĢóóŢƓƕĘč̦ŗœ
ŀŝķ̦ƒłőķœŘč̦ĢĠłŞĜšŗƕ̦

ƍ˫š˫ěƕ̦ŔƮŘłŝī˽̦̓˳˱˳˱̦̦̒ƎƜóĻ̦ƒóŮĻķŗ̦ŗœ̦ġŗķŔóƮ˫č̦şŗķŚóğ̦̩ŔóƐƐě̦̙ƮŔŶŁ̦ŘƜŅĮŁ̦ĢŝŗŘĻ̦ƒĻ̦ĢŢƓƕĘč̦ŗœ
ƒłőķœŘč̦ŀěŘș̌şřŗķ̦ƕ̦Ŀ˫Ɯƈ˫ƌ̦řķ̦Ĺ˫Ɛłŉķ̦ŔƏķ̦

ġŔƜŝī˾̓˳˱˲˷̦̦̒ƎƜĻ̦ū˫ļŁŗķ̦ĢŝŗŘĻ̦ƒĻ̦ĢŢƓƕĘč̦ŗœ̦ŗœ̦ŀěŘóș̌şřŗķ̦ƕ̦Ŀ˫óƜƈ˫ƌ̦ġř˫óș̂ƒƐƜƔĻ
ŀŝķ̦ƒłőķœŘč̦ŜƏƖŁ̦

ƕŘĻƣ̦ƕ̦ŗƖ̗ƈ˫ğ˿̓˳˱˲˶̦̦̒ƒĻĢŁ˫óƜƈ˫ƌ̦Ĺ˫óƐłŉķ̦˫óĻ̦ĢóƉőķœ̦Ŀ˫óŵƤŭķ̦ŬƜóŎƌ̦ŀóƜžƜě̦ƎƜĻ̦ū˫ļŁŗķ̦ĢŝŗŘĻ̦
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˹˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̮ŠƓƕĘč̮ƒƐƜŢƜč̮ƕ̮ġŘŲƏ̮ĢƏ˫ļƌ̮ƒĻ̮ƒŉƖŁ̮˫ĻƜũŘŽƒ˫̮ƓĢƌ̮ŘƮř̮ŋŘš̮ƒĻ̮ŠƓƕĘč̮ġ̮Ŕš˫Ļ˰̮
˰ĢƉťķ̦ƒƜũŘŽ̮ġķŗķœ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮̮ƒŮĻķŗŗķœ˫ƐŶƌ̮ěŘš̮ŗœ̮ĢĠłŞĜšŗƕ̮˫Ļŀ˫̮Ɠ̮̩Ŕóš̮ƒłŽŘƮŖč̮ġ

̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœĢƌĻ̮'Ŕš˫̮
˰Ƈƕķ̦ĢŵŘŽ̦ƒƜũŘŽ̮Ł˫Ɯƈ˫ƌ̮ŘŅİƌ̮ŏŘƏ̮Ģ̮ƒŮĻķŗ̮ġķŗķœŗķœ˫ƐŶƌ̮ěŘš̮ŗœ̮ĢĠłŞĜšŗƕ̮˫Ļŀ˫̮Ɠ̮ƒółŽŘƮŖč̮ġ
ķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſĢƌĻ̮'Ŕš˫̮
˰Ɗƕœ̦ĢŵŘŽ̦ƒƜũŘŽ̮̮ŻƤłőķƍķŚƜƌƈ̮˫ƌƜŁ˫̮ƒŮĻķŗ̮ġķŗķœ̮Ģŗķœ˫óƐŶƌ̮ěŘóš̮ŗœ̮ĢĠłóŞĜšŗƕ̮˫óĻŀ˫̮Ɠ̮ġ

̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖčĢƌĻ̮'Ŕš˫̮
˰ƊƖș̂ĢŵŘŽ̦ƒƜũŘŽ̮ŻƤłőķ̮ƈ˫ƌ̮œƖŝƜŁ˫̮ƒŮĻķŗ̮ġķŗķœ̮Ģŗķœ˫óƐŶƌ̮ěŘóš̮ŗœ̮ĢĠłóŞĜšŗƕ̮˫óĻŀ˫̮Ɠ̮ġ

ķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖč̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſĢƌĻ̮'Ŕš˫̮

˴ŠƓƕĘč̦Ģŝ˫Ɛș̌şƕŗ'̦

ķƮƎ̮ƒƂļŭ̮ů˫Ŏƈ̮řķ̮ŠƓƕĘč̮ġŔƐĻ̮˫Ɛļƌ̮ŘĻ̮ŠƓƕĘčġ̮œŘĻŗ˫ě̮ųƖƏ̮řķ̮˭ŻŔƓġ̮˭ƒƂļŭ̮ů˫Ŏƈ̮řķ̮ġŔóƐĻ̮
ťƖŁ̮ųƖƏ̮řķ̮˭şƕŗ̮ĺŞō̮ŘĻƜžĢ̮ƌ̮řķ̮ƕƜƍ˫̮ƓƕĘč̮ųķƖƏķŠ˫̮Ɠġ̮ťƖŁƜžĢ̮˭ĠłŞļ̗Ɠ̮ųƖƏ̮řķĢ̮ŀóŝķ'̮

ƕŗƮœŘĜķ̮ƮƎ̮ƕŗ̮Ŝč̮˭ŠƓƕĘčƮœķŔġ̮œķœ̮řķ̮̩œ˫žłŝķ̩̓˫̮Ɠġ̮ƕŗƮ˫ƓœķŔġ̮̮ŗƖóŲƐƌ̮ƒóĻ̮'ŀŝķ̮̒ƒłšŖğ
ũŘŽ̮ƍƖƌřīƜƒ˫̮ƓŝŘğŗ̮şƕŗ̮˭ƜƍƖ̮źłƌ̮ŔƐĕƜ̩Ř̮̮̩œ˫žłŝķƐĖ̗Ɠ̮'ŀŝķ̮̩ŔšƜƎ̮̗ŭķ̮ŀƔŉƜƍ˫Ɛ̮̮̙Ļ˫Ɓ̮řķ
˫łƏ̮ƍœƖĻ̮˫ĜŁķƮ˭ň̮ƍƖƌřī̮řķ̮ġ˫Ɠč̮ƜŠ̮ŝŘğŗ̮řķ̮̩œ˫žłŝķ̮ŧŘŽƜ˭ƍƖ̮̮'ŀŝķ̮̩Ŕš̮̩œ˫žłŝķ 
ŀěŘš̮ƍƖƌřī̮œŗƖƌ̮ġ˫Ɠ ŀěŘš̮Ɗ˫̗Ł̮̙ƌ˫š̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮Ļ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖč̮ġ˫Ɠ̮ſķŗƕķ̮śŗƖ

Ƈ˫ŝ̮Ģŭ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮̮ġ˫Ɠ˲˴˺˳̮̮˫ Ł˲˴˺˹̮ƚƌŀěŘš̮̩ŔƏŗķœŘĻŗœ̮ƒƏƖ̗Ə̮ƎƮķ̮'ŔƐš˫Ļ̮̮ŔƐłóŞƓ̮ĢƮ˫Ɠ
˰ŔƐš˫Ļ̮ŘƮř̮ŬƮķŘš̮ƒŵƖ̗Ŋƌ̮ġķŗķœ̮ƒě̮

̮Ƈ˫ŝ̮řķ̮̙ļƁ̮˫Ł˲˴˺˳̮̮˫óƔƏī̮Ģƈ˫óƌ̮Ƈ˫ŝ̮ƍ˫Ʈ˫č̮'ŔƐš˫Ļ̮̩Ŕš̮ƒłŽŘƮŖč̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ
˳˺̮̮ŘƜƜźŁ̮ĢŝŗŘĻ̮œŗƖƌ̮̩ŗƕœ̮ŗœ̮'Ŕš˫Ļ̮̩˫ƌ̮ŔƐžŝķ̮ƕŚóŉ̮'ŔƐóš˫Ļ̮ƒłóšķŔƏ̮Ģƈ˫óƌ̮̩ŗƕœ̮ŗœ̮żóƁƖŁ̮˫óƮ
ĚƏ˫Ļ̮ƕ̮˫ƓŞŝİƌŀěŘš̮̓Ģƈ˫ƌ̮Ŀ˫̮ƒƮ˫ƌŘŝ̮ġ˫ƓƒŮŝķƕ̮˭ġŗķŖğŀěŘš̮˭Ģƈ˫ƌ̮ġŘğ̮̮˭ĞƐƮŔóƉƓ̮ġ˫Ɠ



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˹˲ 

ĚƏ˫Ļƕ̮˫Ɠ'ŀƮœƕŔóŎƌ̮Ƈ˫̗ŵķ̮řķ̮Ŝč̮'ŔƐš˫ļƏ̮̒''̮ŀěŘóš̮Ģƌ˫ó̗Ł̮˭˫Ɠ̮ĢóƐŶƮ̮̩ŔóƏ˫̗ƜƁ˫Ļ̮ġ˫óƓ˲˸˷̮
̮Ģŭ̮ŗœ̮ŀěŘš˸̮̮řķ̮Ƈ˫ŝ˲˴˺˳̮̮˫ Ł˲˴˺˹̮'ŀŽŘğ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮

˵̦'̩řķŔƏķ̦ġ˫ƓƖĠƈķ̦ġŘƜğ̦ŠƓƕĘč̦ġ˫ƓŘƜźłƌ̦

&̦˲˵'ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦

œ̮řķƮ̩˫ğŔ̮ŘŲƏġ̮˭ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮řķ̮ŗƖŲƐƌ˭̮ķŘóĻ̮şƤóŁġ̮ƈ˫ƌ̮ŠƓ˫óěƜ˫Ŀ̮˫óƓġ̮ółőķœŘčĢ̮̮ŀóŝķ

Ɠ̮ƕ̮ƍƖƉƏ˫Ɠ̓ƜƎƌŚł˼̮˭˳˱˲˱'̮̒

&˳˵̦'Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦

ƮĜĢ̮ƒŦŒŢƌ̮řķ̮˫Ɠġ̮̮ƋƔƌƮĚ̮ŘŁƮŗŔ̮ƒŽŘōķ̮ġ̮̆˭ŔƌƮŘƮŀ̮ŗƮĚŞ̮̅Ŕƌ̮'ŀŝķƮŘƮŀ̮ŗƮĚŞ̮̮ńŵ˫Ļ

Ģƌš̮œƖ̮ř˫Ļ̮ŗœ̮˫ƌ̮ƒěġ̮Ɓ˫Ļ̮ƒƉƌ˫ŶƌĢ̮Ə˫̗ĻƜƋ̮̮̩ř˫ŉķ̮˫ƌ̮ƒĻ̮ƕĢƌœ̮ŔƓ̮ŶƁƖƌ̮ƒěƜŀ˫̮Ɠġ̮̮ŗ˫Ĝš̮ķŗ̮ĺŝ˫Ɛƌ

Ɛě̮œƖŝ̮ĿŔƌřķŗœ̮ŗœ̮ƕ̮̩œŘěƜƋ'̮˫Ļ̮˫̗šƮŔ̮ŗƮĚŞ̮ŘŁ̮ŘƓ̮ŗœ̮ĿƤƌ˫ŶƌƮ˭Ŕ̮̮ƕ̮ƒłžƓ̮ŘƓ̮ŗœ̮˭řƕŗŘƓ̮ŗœ

ŗ̮̩˫ƌŘƓ̮ŗœķ̮ƏķŔĻƜŔ̮ƋƔƌ̮ƕ̮˫Ļ̮ƋƓ̮ķŗ̮Ģƈ˫ƌ̮ĢğŔƏ˫ƌŗœ̮ƒ̗Ɠ̮řķ̮ŘŁóƮŔ̮Ɛě̮ƒļóŝ˫ŎƌóƜŔķ̮'ŘŁ̮ĺóƉŹóƮƓŗŔ˫̮

ŗƮĚŞ̮ŘŁ̮ŘƓƮŔ̮̮ƇŘłƐě̮ƕ̮ƒļŝ˫Ŏƌ̮ķŗĢƌě̮ŔƐƐ̮̇ƈƕĢ̮ĕ̮Ģƈ˫óƌ̮ĢğŔóƏ˫ƌŗœ̮ƒĻ̮ŴŉķŗóƜŚġ̮ƏĢ̗œ̮ŔóƐƏķ'̮

Ģƈ˫ƌ̮ĢğŔƏ˫ƌŗœ̮ŗķŔƂƌ̮ƍœķœ̮ŀŝœ̮řķġ̮˫ƌŘŝ̮řķƮƒ̮ŔóŶĻ̮ƒě̮ŀŝķ̮ƍ˫Łř̮ķ̮̮ŘóĻ̮ƒóƉƌ˫Ŷƌ̮řķ̮ŀóŝœ̮˭ƍī

Ģƌœ̮ŗķƮŔ̮ƒĻ̮'̮ķ̮ĿŗŔƏƮƎ̮ŗƮĚŞ̮˲˱˱̮ŘŁ̮Řł̗ě̮ƒěķŘĕ̮ŀŝķ̮!ƮŔġ̮̮˫óŁ̮ŔƏ˫̗Ļ̮ŘŲłƐƌ̮ƒě̮œŗķœ̮œƖŉƕ

ŘőīƮƎ̮œƮşŗ˫Ɛ̮'ŔƓŔĻ̮ŀŝœ̮řķ̮ƋƓ̮ķŗ̮Ŕťŗœ̮ƒĻġ̮˫ƌŘŝ̮řķƮƒ̮ŘŁ̮ƒěóƮŗŔ̮œ̮ƍīřķŔóŶĻƮŘóĠ̮̮řķ̮ŀóŝœ

ķŘĻ̮ƍœŘě̮ƒƉƌ˫Ŷƌġ̮ŁŔƌĢ̮ŘĻĢƌœ̮œŗķ̮ĘŁķŘłóŝķ̮ŋƤóťķ̮ƒóĻ̮ƕġ̮ŁƤƌ˫óŶƌĢ̮şķó̮ƌĢ̮˭œřķœŘóčŗ̮ƮĚóŞ̮

ĠłŞĠšŗƕ̮Ģ̮ƒłžğĢƌš̮œƖ̮̮˭ĢƏ˫ŮƉŝ̓˲˴˺˺'̮̒

                                                      

 Hanlon and Hitzman.1  



˹˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

˰̙ƂłŞƌŘƜźłƌ̦

˲ķ̮ġķŘĻ̮ƒě̮ŀŝķ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮˭Řũ˫ō̮ŠƓƕĘč̮̙ƂłŞƌ̮ŘƜźłƌ'̩řķŔƏ̮̮ŠƓƕĘóč̮˫Ļ̮ƀĻ˫Ůƌ̮ƍī̮ġŘƜğ
̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ̮Ǝĕ˳˱˲˺̗óš˫Ɠ̮ƕ̮ĢŎƈ˫óť̮ĹŘŵ̮ƕ̮̮̒̓Ģ˲˴˺˵Ł˫óƜƈ˫ƌ̮ŘŅƖóƌ̮ŏŘóƏ̮řķ̮̮̒̓ĢETR̮̒

̮̩œ˫žłŝķĢƌš̮Ģƌ̮ƒļŝ˫Ŏƌ̮ŘƮř̮ƒŮĻķŗ̮ƀƮŘŭ̮řķ̮ƒě̮œƖ̮'œœŘğ̮
̮

=  

̮˰ƍī̮ŗœ̮ƒě̮
̮
̮̮̮ŀěŘš̮ĢŁ˫Ɯƈ˫ƌ̮ŘŅƖƌ̮ŏŘƏi̮̮Ƈ˫ŝ̮ŗœt˰˭ ̮̮ŀěŘš̮Ŀ˫Ɯƈ˫ƌ̮ƒƐƮŚƓ̮̙ěi̮̮Ƈ˫ŝ̮ŗœt˰̮ƕ 

̮̮ŀěŘš̮Ŀ˫Ɯƈ˫ƌ̮řķ̮̙ļƁ̮œƖŝi̮̮Ƈ˫ŝ̮ŗœt̮ƍī̮řķ̮'ŀŝķ̮̮ŀěŘóš̮ĢŁ˫Ɯƈ˫ƌ̮ŘŅƖƌ̮ŏŘƏ̮ƒĕ̮ŘƓ̮ƒě̮˫ŉ
ŏŘƏ̮'ŀŝķ̮ŘłŢƜĻ̮ŀěŘš̮ƍī̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƍķŚƜƌ̮˭Ŕš˫Ļ̮Řł̗ě̮̮œŔóŵ̮ŗœ̮̩Ŕóš̮ƒļóŝ˫Ŏƌ̮ĢŁ˫Ɯƈ˫ƌ̮ġ˫Ɠ

̮̓ĚƮ̮ĢžƐƌ&˲Ģƌ̮ĹŘũ̮̮̗̒ƜƂłŞƌ̮ŗ˫ƜŶƌ̮˫Ł̮œƖš'ŔƮī̮ŀŝœ̮ƒĻ̮ŀěŘš̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮řķ̮Ģ̮
'̮˳ƒĻ̮ŗƖŲƐƌ̮Ʈ˫ŝ˫Ɛš̮ĢěŘšŀ˫̮Ɠġ̮ŘóƜğŗœŗ̮œ̮ŋƖŮóŝ̮Ŀƕ˫óžłƌ̮Ĺ˫óƐłŉķ̮˭ƚŁ˫óƜƈ˫ƌ̮ġƖóĠƈķ̮œŗƖóƌ̮

̩œ˫žłŝķ̮ġķŘĻ̮̩řķŔƏķ̮ġŘƜğ̮Ĺ˫Ɛłŉķ̮ĢŁ˫Ɯƈ˫ƌ˭̮ġƖĠƈķ̮ĢŽŘŶƌ̮̩Ŕš̮ŬŝƖŁ̮ĢóƏķŘƔƌƕ̮̮ġŔƜóŝ̮̓˲˴˺˳̮̒
ĢƌĻ̮Ŕš˫ƒ̮ěĻ̮̮ƒĿŗƖť̮̙Ʈŕ̮ĢƌĻ̮Ŕš˫'̮

ŏŘƏ̮ĢŶƁķƕ̮Ŀ˫Ɯƈ˫ƌ&̮̮ŏŘƏ̮ƖƏ˫ƁĢƏ̮4Ŀ˫Ɯƈ˫ƌ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮
'̮˴Ŀƕ˫žŁ̮œƖŝ̮ġŗķŔĻ˫Şōƕ̮̮œƖŝ̮ƇƖ̗Ţƌ̮Ŀ˫Ɯƈ˫ƌ̮˳̓BTD̮̒

̩ŔƐƮ˫̗Ə̮ŠŊƐŝ̮Ɯƈ˫ŶŽŀ˫̮Ɠġ̮Ĺ˫Ɛłŉķř̮ķ̮ŀőķœŘč̮Ŀ˫Ɯƈ˫ƌ̮ĢƌĻ̮Ŕš˫ƒ̮ěř̮ķ̮Ŀƕ˫žŁ̮ƎƜĻ̮œƖŝ̮̙ļƁ̮
řķ̮Ŀ˫Ɯƈ˫ƌ̮ŀěŘšƕ̮̮œƖŝ̮ƇƖ̗Ţƌ̮Ŀ˫Ɯƈ˫ƌ̮ŀŝŔĻ̮ĢƌŔ̮Ʈīƒ̮Ļ̮ŗƖŲƐƌř̮ķ̮ƎƜĻ̮ƍœŘóĻ̮ŘóŅķ̮˭ś˫óƜƂƌŘ̮óĻ̮

ĢƮķŗķœ̮ġ˫Ɠ̮Ƈƕķ̮̩ŗƕœŁ̮ƋƜŞƂ̮̩ŔƮœŘğ̮ŀŝķŗ̮œ̮ŠƓƕĘč̮ġ˫óƓ̮ĿŗƖóť̮ƒółŽŘğ̮œŗƖóƌ̮ŗœ̮Ĺ˫óƐłŉķř̮ķ̮
ŀőķœŘč̮Ŀ˫Ɯƈ˫ƌř̮ķ̮ġ˫Ɠŗ˫ƜŶƌ̮ĢŁƕ˫žłƌ̮ġķŘĻ̮ŠŊƐŝ̮Ĺ˫Ɛłŉķř̮ķ̮ŀőķœŘč̮Ŀ˫óƜƈ˫ƌ̮̩œ˫žłóŝķ̮̩Ŕóš̮
ŀŝķ'̮ŗœ̮ƎƮķ̮ƀƜƂŎŁƒ̮Ļ̮ġƕŘƜčř̮ķ̮ŗ˫ě̮ƖĜŞƉč̮̓˳˱˱˷̮̒ƕ̮ĢƏ˫ŝœƕ̮̮ƣ˫č˫ƌŗķœ̮̓˳˱˱˺̮̒řķ̮Ŀƕ˫óžŁ̮



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˹˴ 

ƎƜĻ̮œƖŝ̮ġŗķŔĻ˫Şō̮̓œƖŝ̮̙ļƁř̮ķ̮Ŀ˫Ɯƈ˫ƌ̮̒ƕ̮œƖŝ̮ƇƖ̗Ţƌ̮Ŀ˫óƜƈ˫ƌƒ̮óĻ̮ƍķƖóƐŵ̮ŗ˫óƜŶƌ̮Ĺ˫óƐłŉķř̮ķ̮
ŀőķœŘč̮Ŀ˫Ɯƈ˫ƌƕ̮̮řķ̮Ŀ˫ŵƤŭķ̮ĿŗƖť̮œƖŝƕ̮̮ƍ˫Ʈř̮ġķŘĻ̮ƎƜ̗ŒŁ̮œƖŝ̮ƇƖ̗Ţƌ̮Ŀ˫óƜƈ˫ƌ̮̩œ˫žłóŝķ̮
̩Ŕš̮ŀŝķ̮œƖŝ̮ƇƖ̗š̮Ŀ˫Ɯƈ˫ƌř̮ķ̮ƀƮŘŭ̮ƋƜŞƂŁ̮ƒƐƮŚƓ̮Ŀ˫Ɯƈ˫ƌŘ̮Ļ̮ŏŘƏ̮Ŀ˫Ɯƈ˫ƌ̮ƏƖƏ˫Ɓ̮Ģƒļŝ˫Ŏƌ̮̩Ŕš̮
ŀŝķ'̮ƍƖƉƏ˫Ɠƕ̮̮ƍķŗ˫Ĝ̗Ɠ̮̓˳˱˱˶̮̒ƕ̮ġ˫ŝœƕ̮̮̮ƍķŗ˫Ĝ̗Ɠ̓˳˱ ˱˺̒ƒóě̮̩œ˫žłóŝķř̮ķ̮œƖóŝ̮ƇƖ̗óŢƌ̮
Ŀ˫Ɯƈ˫ƌ̮ġœŗƕīŘĻ̮ġŗ˫ƜŶƌ̮ĺŝ˫ƐƌŘ̮Łř̮ķ̮œƖŝ̮ƇƖ̗Ţƌ̮Ŀ˫Ɯƈ˫ƌ̮ŶƁķƕ̮Ģ˭ŀŝķƒ̮Ļ̮ƎƮķ̮̙óƜƈœ̮ƒóě̮ŗķř˫óĻ̮
ŬƂŽř̮ķ̮Ŀ˫ŵƤŭķ̮ƌƖ̗ŵ̮ĢœƖŉƖƌ̮ġķŘĻ̮ĢĻ˫Ʈřŗķ̮ŀ̗ƜƁ̮Ɗ˫Ɣŝ̮̩œ˫žłŝķ̮ƚƌ'ŔƐě̮

ĢƈŘłƐě̦ġ˫ƓŘƜźłƌ 

ļŞƏŀ˫̮ƓŔóš̮Ĺ˫óŒłƏķ̮ƇŘółƐě̮ġ˫ƓŘƜźłƌ̮ƍķƖƐŵ̮ƒĻ̮Ģƈ˫ƌ̮ĿŗƖť̮ġ̩̮ŔƏķ̮˫óš̮ƒóě̮ſƖóƂō̮̩œř˫óĻ̮̙ƌ
̮ĢŁ˫ƜƉ̗ŵ̮ĢĠƐƮŔƂƏ̮ŀļŞƏ̮˭̒Ɗ˫Ɣŝ̮ƍ˫ļō˫ť̮ſƖƂō̮ųƖ̗Ŋƌ̮ŘĻ̮ƋƜŞƂŁ̮Ťƈ˫ő̮œƖŝ̮̓Ɗ˫Ɣŝ̮ƍ˫ļō˫ť

̒ƒƮ˫ƌŘŝ̮ųƖ̗Ŋƌ̮ŘĻ̮ƋƜŞƂŁ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̓˭̮ƓŔĻ̮ųƖ̗Ŋƌ̮̓ġŘłŽœ̮ƊŘƓķ̮ŀļŞƏĢ˫̮Ɠ̮̮ŘóĻ̮ƋƜóŞƂŁ
Ʈķŗķœ̮ųƖ̗ŊƌĢ˫̮Ɠ̮̒˭̮ŘóĻ̮ƋƜóŞƂŁ̮ġŗ˫óŉ̮ƒƮ˫ƌŘóŝ̮̓ĢóƉŶŽ̮ŀļóŞƏ̮ƍķƖóƐŵ̮ƒĻ̮̩Ŕš̮żƮŘŶŁ̮ĢĠƐƮŔƂƏ

ƓŔĻĢ˫̮Ɠġ̮̒ġŗ˫ŉ˭̮̮ŘóĻ̮ƋƜóŞƂŁ̮Ŀ˫óƜƉ̗ŵ̮řķ̮̙óť˫ō̮ġŔƂƏ̮ƍ˫ƮŘŉ̮̓ġŔƂƏ̮ƍ˫ƮŘŉ̮ŔƜƈƖŁ̮ĢƮ˫ƏķƖŁ̮ƕ
̮̒ĢƮķŗķœ̮ųƖ̗ŊƌĢƌš̮ƎƮķ̮ŘĻ̮̩ƕƤŵ̮'ŔƏƖ˭̮̮Ĺ˫óŒłƏķ̮ƇŘółƐě̮ġ˫óƓŘƜźłƌ̮ĿŗƖóť̮ƒóĻ̮ŗķř˫Ļ̮ġ˫ƓŘƜźłƌ

Ŕš̩̮˭ŔƏķ̮̒Ɗ˫Ɣóŝ̮ƍ˫ļō˫óť̮ſƖóƂō̮̙ě̮ŘĻ̮ƋƜŞƂŁ̮ŗķř˫Ļ̮ƒƮ˫ƌŘŝ̮̓ŘłŽœ̮ƒĻ̮ŗķř˫Ļ̮ŀļŞƏ̮̙ƌ˫š˭̮̮̩řķŔóƏķ
ƋłƮŗ˫Ġƈ̮̓ŀěŘš̮ĢļŞƏ̮̮ŗķř˫Ļ̮şřŗķ̮̙ě̮ƒĻ̮ŗķř˫Ļ̮ƒƮ˫ƌŘŝ̮ŀļŞƏ̮ĢŶƜļŭASX̮̒˭̮ŗķř˫óĻ̮ƊŘóƓķ̮ŀļŞƏ

ƓŔĻ̮ŘĻ̮ƋƜŞƂŁ̮ŗķř˫Ļ̮ƒƮ˫ƌŘŝ̓Ģ˫̮Ɠ̮ŀěŘóš̮ĢóƉļƁ̮Ƈ˫óŝ̮ƒƏƣ˫óŝ̮̩œř˫óĻ̮̓ƒłšŖğ̮œķř˫ƌ̮̩œř˫Ļ̮ƕ̮̙̒ě̮ġ
'̒ŗķř˫Ļ̮ƒłšŖğ̮Ƈ˫ŝ̮ƒƏƣ˫ŝ̮̩œř˫Ļ̮ġ˫ƔƐƌ̮

˶̦'ƒƜũŘŽ̦ƍƖƌřī̦ƇŔƌ̦̦ŠƓƕĘč̦ġ˫Ɠ̦

ƎƮķ̮ŻŔƓ̮ŠƓƕĘč˭̮ƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƎƜĻ̮ƒŮĻķŗ̮ĢŝŗŘĻěŘóš̮ŗœ̮ĢĠłóŞĜšŗƕ̮˫óĻ̮ĢŁ˫Ɯŀ˫̮Ɠ̮ƒółŽŘƮŖč̮ġ
ŀŝķ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš.̮̩řķŔƏķ̮ġķŘĻ̮ƒĜƐƮķ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ġŘƜğ̮̮ƒóŝ̮řķ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ

̮Ťő˫šŁ˫Ɯƈ˫ƌ̮ŘŅİƌ̮ŏŘƏ̮Ģ̮ƕƈ˫ƌ̮ŏŘƏ̮ŻƤłőķƜŁ˫̮ƕ̮ĢŻƤłőķ̮ƈ˫ƌ̮œƖŝƜŁ˫̩řķŔóƏķ̮Ģ̮ġŘƜğ̮Ģƌó̮šœƖ̮̮̇



˹˵̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̮ŻŔƓŗƖěŖƌ̮ŗŘĻ̮œŗƖƌ̮ƒƏ˫ğķŔŉ̮ƒƜũŘŽ̮ƒŝ̮ĺƈ˫Ɓ̮ŗœĢƌ̮ŗķŘƁ̮Ģŝ̮ķŘóĻ̮'œŘƜğ̮ġƍƖóƌřī ƜóũŘŽƒ˫̮Ɠ̮ġ
ŠƓƕĘč řķ ˫ƓƖĠƈķ̮ġƉě̮ĢŘƮř ĺŝ˫Ɛłƌ ˫ Ļ ŘƓ ƒƜũŘŽ ̩œ˫žłŝķ ƚƌ̮œƖš˰ 

̮
 

̦̩ŗ˫̗ș̌ƇƕŔŉ˲̦̒ŠƓƕĘč̦ƒƜũŘŽ̦ƍƖƜŝŘğŗ̦ƇŔƌ̦ġ˫ƓŘƜźłƌ̦żƮŘŶŁ̦
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 V ̮̮Ģƈ˫ƌ̮ĢğŔƏ˫ƌŗœ̮Ƈ˫̗łōķ ̮ƇŔƌZSCOREƎ̗łƈī 

̮̮V  ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮
̮Ŀ˫óƜƈ˫ƌ̮řķ̮̙ļƁ̮œƖŝ̮ŘĻ̮ƋƜŞƂŁ̮ŀěŘš̮Ŀ˫Ɯƈ˫ƌ̮ƒƐƮŚƓ̮̙ě

ŀěŘš̮

̮̮̮V̮ƒƮ˫ƌŘŝ̮̩œř˫Ļ̮ƒƮ˫ƌŘŝ̮ųƖ̗Ŋƌ̮ŘĻ̮ƋƜŞƂŁ̮Ťƈ˫ő̮Ŕƌīŗœ  

 ̮̮V̮ĢŁ˫ƜƉ̗ŵ̮ĢĠƐƮŔƂƏ̮ŀļŞƏ̮ƒƮ˫ƌŘŝ̮ųƖ̗Ŋƌ̮ŘĻ̮ƋƜŞƂŁ̮şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮

 ̮̮V Ģƈ˫ƌ̮ƊŘƓķ̮ŀļŞƏ̮ĢƓŔĻ̮ųƖ̗Ŋƌ̮ĢƮķŗķœ̮ųƖ̗Ŋƌ̮ŘĻ̮ƋƜŞƂŁ̮˫Ɠ̮˫Ɠ̮

 ̮̮V ŘłŽœ̮ƒĻ̮ŗķř˫Ļ̮ŀļŞƏ̮Ɗ˫Ɣŝ̮ƍ˫ļō˫ť̮ſƖƂō̮̙ě̮ŘĻ̮ƋƜŞƂŁ̮ŗķř˫Ļ̮ƒƮ˫ƌŘŝ̮

 ̮̮V ŀěŘš̮ĢļŞƏ̮̩řķŔƏķ̮ŗķř˫Ļ̮şřŗķ̮̙ě̮ƒĻ̮ŗķř˫Ļ̮ƒƮ˫ƌŘŝ̮ŀļŞƏ̮ĢŶƜļŭ̮ƋłƮŗ˫Ġƈ̮

 ̮̮V ŗķř˫Ļ̮ƊŘƓķ̮ŀļŞƏ̮ĢƓŔĻ̮ŘĻ̮ƋƜŞƂŁ̮ŗķř˫Ļ̮ƒƮ˫ƌŘŝ̮̙ě̮ġ˫Ɠ̮

 ̮̮V ƒłšŖğ̮œķř˫ƌ̮̩œř˫Ļ̮
˫ŝ̮̩œř˫Ļ̮ġ˫ƔƐƌ̮ŀěŘš̮ĢƉļƁ̮Ƈ˫ŝ̮ƒƏƣ˫ŝ̮̩œř˫Ļ̮Ƈ˫ŝ̮ƒƏƣ

ŗķř˫Ļ̮ƒłšŖğ̮

 ̮̮̮òŚŉ̮˫Ůő̮˫Ʈ̮̩ŔƏ˫̗ƜƁ˫Ļ̮



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˹˶ 

˷̦̩œķœ̦̙ƜƉŎŁ̦ƕ̦ƒƮŚŊŁ̦̦̦̒˫Ɠ̦

&˷˲ƀƜƂŎŁ̦ġ˫ƓŘƜźłƌ̦ĢžƜťƖŁ̦ŗ˫ƌī̦̦̒

ŠƓƕĘč̮ġ˫ƓŘƜźłƌ̮ĢžƜťƖŁ̮ŗ˫ƌī ŀěŘš̮ġķŘĻ̮̩̓ŗ˫̗š̮ƇƕŔŉ̮ŗœ̮ƒƏƖ̗Ə̮ġ˫Ɠ˳̮ƒě̮ŀŝķ̮̩Ŕš̮ƒĵķŗķ̮̒
Ťő˫š̮̙ƌ˫š̮ĢžƜťƖŁ̮ġ˫ƓŘłƌķŗ˫č̮ŗķŔƂƌ̮ŘĠƏ˫ƜĻ̮̮ƕ̮ƒƏ˫Ɯƌ̮̙ƜļƁ̮řķ̮ġŚěŘƌ̮ġ˫ƓĢƌ̮ƎƜĠƏ˫Ɯƌ̮Ŕóš˫Ļ̮̮ƕ

̩ŗ˫ƌī̮˫ƔłƏķ̮ŗœ̮Ģƌ̮ĿķŔƓ˫Ţƌ̮ŴƮřƖŁ̮ĢĠƏƖĠĕ̮ƒĻ̮ĢğŔƐěķŘč̮ĢļŞƏ̮ġ˫Ɠ̮ƍī̮řķ̮'ŔƏřķœŘč̮̮œķŔóŶŁ̮ƒóě̮˫ŉ
ŀěŘš̮ƒóƏƖ̗Ə̮ġ˫Ɠ˲˸˷̮̮ŗœ̮ŀěŘóš˸̮̮̩œƕŔóŎƌ̮ŗœ̮Ƈ˫óŝ˲˴˺˳&̮˲˴˺˹̮̩Ŕóš̮ĢóŝŗŘĻ̮̮œķŔóŶŁ̮˭

̩œķœ̮ŗœ̮ĿķŔƓ˫Ţƌ̮ĢƮƖƉĻ˫Ł̮ġ˫Ɠ˲˳˴˳̮'ŀŝķ̮œŗƖƌ̮
̮

̦̩ŗ˫̗ș̌ƇƕŔŉ˳̦ġ˫ƓŘƜźłƌ̦ĢžƜťƖŁ̦ŗ˫ƌī̦˰ŀěŘș̌ġķŘĻ̦ƀƜƂŎŁ̦ƒƏƖ̗Ə̦ġ˫Ɠ̦

ĢŁ˫ƜƉ̗ŵ̮żƮŘŶŁ̮ŘƜźłƌ̮œ˫̗Ə̮
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̮ĢĠłóóóóŞĜšŗƕ
ŀěŘš̮

̦

1232 4/709032 2/912563  163/2213 -9/49345 9/125360 

̮ŘŅİóóóóƌ̮ŏŘóóóóƏ
ƚŁ˫Ɯƈ˫ƌ̮

łŉķ̮Ĺ˫Ɛ
ĢŁ˫Ɯƈ˫ƌ̮

TA 

1232 0/090162 0/060422 2/191801 -1/11506 0/123510 

̮ŏŘóóƏ̮ŻƤłóóőķ
ĢŁ˫Ɯƈ˫ƌ̮

1232 -0/24836 0/188198 17/97069 -239/983 7/447132 

̮œƖóóŝ̮ŻƤłóóőķ
ĢŁ˫Ɯƈ˫ƌ̮

1232 -0/06001 -0/03724 1/063252 -0/84191 0/168935 

ġŗƕīœƖŝ roa 1232 0/101981 0/080738 0/837502 -0/16325 0/172268 

̮ƒƮ˫ƌŘóóŝ̮ŀļóóŞƏ
şœŘğ̮ŗœ̮

ol 1232 0/089093 0/130324 0/836868 -0/14121 0/351153 



˹˷̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

Ģƈ˫ƌ̮ƊŘƓķ̮lev 1232 0/619850 0/599725 3/975776 0/011725 0/376792 

ġŗ˫ŉ̮ŀļŞƏ̮Current 1232 1/904259 1/245018 65/85458 0/000852 4/027423 

̮ƍ˫óóƮŘŉ̮ŀļóóŞƏ
ŔƂƏ̮ƒŉƕ̮

CFGA 1232 0/106433 0/084370 0/872513 -0/48588 0/144829 

̮şřŗķ̮ŀļóóóóŞƏ
̮şřŗķ̮ƒóóĻ̮ŗķř˫óóĻ

ġŘłŽœ̮

MBRatio 1232 9/815726 4/496000 73/6640 0/000000 36/86022 

ŀěŘš̮̩řķŔƏķ̮Firmrelsize 1232 14/60886 14/38052 19/77391 10/44990 1/699556 

̮şřŗķ̮ŀļóóóóŞƏ
ĢƓŔĻ̮ƒĻ̮Ɗ˫Ɣŝ̮

Mktlev 1232 5/216450 1/800307 66/1895 0/000000 14/62480 

ƍ˫̗Ɠ̮Ŕš̮̩ŗ˫šķ̮ŘŦłŒƌ̮ŗƖŭ̮ƒĻ̮ƒě̮ŗƖŭ˭̮Ťő˫š̮̮ĢŁķŘƜƜźŁ̮˫Ʈ̮ĢğŔƐěķŘč̮ƍķŚƜƌ̮˭ĢğŔƐěķŘč̮ġ˫Ɠ
̩œķœ̮ƎƜĻ̮ŗœ̮ƒě̮̮ƍ˫ŢƏ̮ķŗ̮œŗķœ̮œƖŉƕ̮ŴƮřƖŁ̮ĚƮ̮ġ˫ƓĢƌœ̮ŴƮřƖŁ̮ŀŝķ̮ƎĜ̗ƌ̮'ŔƐƓ̮ƒłšķœ̮œƖŉƕ̮ĢƮ˫Ɠ̮̮
ƎƜĠƏ˫Ɯƌ̮ƒě̮ŔƐš˫Ļ̮ƍī̮ġ˫Ɠ̮Ŕš˫Ļ̮ġƕ˫Şƌ̮˫Ɠ˭̮ƍī̮ĢğŔóƐěķŘč̮Ģóƈƕ̮œ̮˫óƓ̮ŻƤłóőķ̮ƎƜĠƏ˫óƜƌ̮ŻķŘóŭķ̮ŗ

ƋƔƌ̮řķ̮ĢĜƮ̮'Ŕš˫Ļ̮ƒłšķœ̮Ťő˫š̮ƎƮŘŁŘļłŶƌ̮ƕ̮ƎƮŘŁ̮ƍķŔóĻ̮̙óƜƉŎŁ̮ƎóƮķ̮ŗœ̮ƒóě̮ĢğŔƐěķŘč̮ġ˫Ɠ̮̮˫Ɠ
ŀŝķ̮̩Ŕš̮ƒłőķœŘč˭̮̮ŜƏ˫óƮŗķƕ̮ŀóļņƌ̮ŗŖóŉ̮ŗ˫ƜŶƌ̮ƎƮķ̮'ŀŝķ̮̒œŗķŔƏ˫łŝķ̮ŻķŘŎƏķ̮̓ŗ˫ƜŶƌ̮ŻķŘŎƏķ

̩œķœ˫Ɠ̮̩ŗ˫ƌī̮ŘƮ˫ŝ̮ŘĻ̮ƒě̮ŀŝķ̮ƒŞƮ˫Ƃƌ̮ŗœ̮ƎƜƐĖ̗Ɠ̮'œŗķœ̮ƍ˫Ŏŉŗ̮ĢğŔƐěķŘč̮ġ˫Ɠ̮̮ƒóŶƌ˫ŉ̮ŔƐĕ̮˫Ʈ̮ƕœ
Ƌě̮şŗ˫ƜŶƌ̮ŻķŘŎƏķ̮ƒě̮ƍī̮ŀóőķƖƐĜƮ̮ƒóŶƌ˫ŉ̮ƍī̮ƒóŶƈ˫Ůƌ̮œŗƖóƌ̮ŀžóť̮ŘƮœ˫óƂƌ̮˭ŀóŝķ̮ŘóŁ̮̮řķ̮ŘŁ

ƒŶƌ˫ŉ̮ĢğŔƐěķŘč̮Řğķ̮'ŀŝķ̮ŘĠƮœ̮ġ˫Ɠ̮̮'Ŕóš̮ŔƓķƖő̮ĝŗŚĻ̮œŗķŔƏ˫łŝķ̮ŻķŘŎƏķ̮Ŕš˫Ļ̮ƣ˫ĻƒółŽ˫Ʈ̮˫Ɠ̮ġ
žƜťƖŁ̮Ģ̙ƌ˫óš̮ŠƓƕĘóč̮ƎƮķ̮řķ̮̙ť˫ō̮̮˭ƎƜĠƏ˫óƜƌ̮˭ƒóƏ˫Ɯƌ̮ƕ̮̩ŔƓ˫óŢƌ̮ƎƮŘół̗ě̮˭ŗ˫óƜŶƌ̮ŻķŘóŎƏķ
Ļŭ̮̩ŔƓ˫Ţƌ̮ƎƮŘłŢƜ̮ĢƇƕķŔŉ̮̮̙Ʈŕƚƌ̮ƒĵķŗķ̮'œƖš̮̮řķ̮Ģě˫ō̮ƎƜĠƏ˫Ɯƌ̮ƕ̮ƒƏ˫Ɯƌ̮ŘƜźłƌ̮ƎƜĻ̮ęŔƏķ̮Ŀƕ˫žŁ



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˹˸ 

̮ŚóƜƏ̮œŗƖóƌ̮ƎóƮķ̮ƕ̮ŔƐłóŞƓ̮ƎƜƮ˫óč̮ŗ˫ƜŶƌ̮ŻķŘŎƏķ̮ġķŗķœ̮˫ƓŘƜźłƌ̮ƎƜƐĖ̗Ɠ̮'ŀŝ˫ƓŘƜźłƌ̮ƍœƖĻ̮Ƈ˫ƌŘƏ
̩œķœ̮ŀőķƖƐĜƮ̮ŴƮřƖŁ̮ŔƮƖƌĢƌ̮˫Ɠ'Ŕš˫Ļ 

&˷˳'̦ŠƓƕĘč̦ġ˫Ɠ̦ŘƜźłƌ̦ĢƮ˫Ə˫ƌ̦ƍƖƌřī̦

ŻƤőŘĻ ƍī ƒĕ ŗœ ƌœŗƖ œķœ̩˫̮Ɠ̮ġŘŝ̮ġƏ˫ƌř̮ĢƊƖŝŘƌ ŗœ̮˭ŀŝķ œŗƖƌ œķœ̩˫̮Ɠ̮ġ̙óƏ˫č ƚ̗Ə̮ƍķƖóŁ 

ķŘĻ̮ġƍƖƌřī Ʈ˫Ə˫ƌ̮Ģřķ ƍƖƌřī̮˫Ɠ̮ġĜƮœ̮ĢŘƈƖŽ ƕ ĜƮœ̮ĢŘƈƖŽ ƒłŽ˫Ʈ̮ƋƜ̗ŶŁ ̩œ˫žłŝķ ˭œŘě ƒóĜƉĻ Ɗřƣ 

ŀŝķ ƒĻ ƖŎƏ̮ġƮ˫Ə˫ƌ̮ĢŶ̗ŉ̮Ģ˫ƓŘƜźłƌ ƍƖƌřī œƖš ƒě ķŘóĻ̮ġƎóƮķ ŗƖóŲƐƌ ƚƌ̮ŀóŞƮ˫Ļ řķ ƍƖóƌřī 

ŗœ˫Ɠ̮ġ̩œ˫žłŝķ 'œƖšŘ̮Ļ ƎƮķ ś˫ŝķ ƍƖƌřī ŗœ˫Ɠ̮ġŧŘŽ ƚƌ̮ŔƐě ƒě ƄóƮ ƒóŢƮŗ ƍ˫óŞĜƮ̮Ŕóōķƕ 

œƖŉƕ ƒĻ̮˭œŗķœ ŗƖŭ̮ġ̮ƒěpi̮ķŘĻ̮ġ̩œķœ̮˫Ɠ̮ġóŶŮƂƌ̮Ģƍ˫óŞĜƮ ňƮ˫ółƏ̮'ŔƐłóŞƓ ġŗœ˫óƓ̮ƍƖóƌřī ŗœ 

ƇƕŔŉ ̮̩̓ŗ˫̗š˴̮̒ŜĜŶƐƌ 'ŀŝķ̮̩Ŕš 

ś˫ŝķŘĻ ƎƮķ ˭ňƮ˫łƏ ƜũŘŽƧ Řžť Ɛłļƌ̮ĢŘĻ ƒŢƮŗ Ŕōķƕ ˫óƓŘƜźłƌ ˫óƮ Ʈ˫óƏ˫ƌ˫Ə̮Ģŗœ̮˫óƔƏī ŌŮóŝ 

˱'˱˶̮ƍ˫ƐƜ̗ŭķ œŗ ƌ̮Ģƌ˫̗Ł̮ƕ̮œƖš̮Ģ˫ƓŘƜźłƌ̮ġŠƓƕĘč ˫Ə˫ƌ ƚƌ̮ŔƐš˫Ļ.̮ƎƮķŘĻ˫ƐĻ˭̮ƍƕŔĻ ƏķŘĠƏ̮Ģřķ 

œƖŉƕ Ŕōķƕ̮ƒŢƮŗ ˭˫ƓŘƜźłƌ ƍķƖłƜƌ ŠƓƕĘč̮ƎƮķ̮ġƖĠƈķ ķŗ œŗƕīŘĻ 'œŘě̮
̮

̦̩ŗ˫̗ș̌ƇƕŔŉ˴̦˰ňƮ˫łƏ ƍƖƌřī ĢƮ˫Ə˫ƌ ̓ ƍƖƌřī ̒ƙŗœ˫Ɠ 

ĢŁ˫ƜƉ̗ŵ̦żƮŘŶŁ̦ŘƜźłƌ̦œ˫̗Ə̦ġŗķœ˫ƐŶƌ̦ƍƖƌřī̦ƍƖƌřī̦̩ŗ˫ƌī 

ŀěŘš̮ĢĠłŞĜšŗƕ̮̦$$$0/0000 20/0395 

ƚŁ˫Ɯƈ˫ƌ̮ŘŅİƌ̮ŏŘƏ̮
ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮

TA 

$$$0/0000 11/6810 

ĢŁ˫Ɯƈ˫ƌ̮ŏŘƏ̮ŻƤłőķ $$$0/0000 23/4574 

ĢŁ˫Ɯƈ˫ƌ̮œƖŝ̮ŻƤłőķ̮$$$0/0000 10/4762 

ġŗƕīœƖŝ Roa $$$0/0000 12/6043 

şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ŀļŞƏ̮Ol $$$0/0000 19/0466 



˹˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

Ģƈ˫ƌ̮ƊŘƓķ̮Lev $$$0/0000 19/7296 

ġŗ˫ŉ̮ŀļŞƏ̮Current $$$0/0000 6/35978 

ŔƂƏ̮ƒŉƕ̮ƍ˫ƮŘŉ̮ŀļŞƏ̮CFGA $$$0/0000 13/7031 

ġŘłŽœ̮şřŗķ̮ƒĻ̮ŗķř˫Ļ̮şřŗķ̮ŀļŞƏ̮MBRatio $$$0/0000 28/7306 

ŀěŘš̮̩řķŔƏķ̮Firmrelsize $$$0/0000 22/9407 

ĢƓŔĻ̮ƒĻ̮Ɗ˫Ɣŝ̮şřŗķ̮ŀļŞƏ̮Mktlev $$$0/0000 20/7885 

&˷˴'̦˫Ɠ̦ƍƖƌřī̦ƎƜƜŶŁ̦ġşƕŗ̦̩œķœ̦ƇŔƌ̦ƎƜ̗ŒŁƮƖƉĻ˫Ł̦ġ˫ƓĢ̦

̮ƍƖƌřī̮ĺŝ˫Ɛƌ̮ĢƏƖƜŝŘğŗ̮ƇŔƌ̮ƒĕ̮ƒě̮œœŘğ̮ĢŝŗŘĻ̮ŔƮ˫Ļ̮˭ƒƜũŘŽ̮ƍƖƌřī̮ƕ̮ĢƏƖƜŝŘğŗ̮ƇŔƌ̮şřķŘĻ̮řķ̮̙ļƁ
şƕŗ̮řķ̮ĢĜƮ̮řķ̮̩œ˫žłŝķ̮ƎƜƜŶŁ̮ġķŘĻ̮'ŀŝķ̮ƒƜũŘŽ̮̩œķœ̮ƇŔƌ̮ġ˫Ɠ̮̮˫óƮ̮ŀóĻ˫Ņ̮ĿķŘóŅķ̮ƇŔóƌ̮˫Ʈ̮ĢƂƜžƉŁ̮ġ˫Ɠ

̮ƍƖƌřī̮ƒŝ̮řķ̮˭ĢŽœ˫ŦŁ̮ĿķŘŅķ̮ƇŔƌF̮Ʈ̮ƋƜ̗ŶŁĢƌ̮̩œ˫žłŝķ̮Ǝ̗ŝ˫Ɠ̮ƕ̮ĘƏķŘğƣ̮ĺƮŘũ̮˭̒ƕ˫ĕ̮̓ƒłŽ˫̮̮'œƖš 

̮ŘƮř̮ġ˫Ɠ̮ƍƖƌřī̮řķġķŘĻ̮˰Ŕš̮̩œ˫žłŝķ̮ƇŔƌ̮œŗƕīŘĻ̮şƕŗ̮ƎƜƜŶŁ̮ 
˲̮'̮ƍƖƌřīF̮̩œķœ̮ƇŔƌ̮řķ̮̩œ˫žłŝķ̮ƎƜƜŶŁ̮ŀƔŉ̮˰̮̒ƕ˫ĕ̮̓ƒłŽ˫Ʈ̮ƋƜ̗ŶŁ̮̮̓ĢóƂƜžƉŁ̮ġ˫ƓPLS̮̒˼̮̮˫óƮ
̮ƇŔƌŗ˫Ņī̮̮̓ŀĻ˫ŅFE̮̒

˽̮Řğķ̮'probÒ 0.05̮óƮķ̮ŘóƜŹ̮ŗœ̮ƕ̮ŀóĻ˫Ņ̮ŘóŅķ̮ƇŔóƌ̮˭Ŕš˫Ļ̮ƇŔóƌ̮ĿŗƖóť̮Ǝ
œķœ̩˫̮Ɠ̮œŗƖƌ̮ĢƂƜžƉŁ̮ġŔƜƮĮŁ̮̮'ŀŝķ 

˳̮'ĘƏķŘğƣ̮ĺƮŘũ̮ƍƖƌřī˰œķœ̮ƇŔóƌ̮řķ̮̩œ˫žłóŝķ̮ƎƜóƜŶŁ̮ŀƔŉ̩̮˫óƓ̮ĿķŘóŅķ̮ƇŔóƌ̮˫óƮ̮ĢóƂƜžƉŁ̮ġ
̮Řğķ̮'ĢŽœ˫ŦŁ0.05̮probÒ̮Žœ˫ŦŁ̮ŘŅķ̮ƇŔƌ̮Ŕš˫Ļ̮̓ĢRE̮̮̒˾ĿŗƖť̮ƎƮķ̮ŘƜŹ̮ŗœ̮ƕ˭̮œķœ̮ƇŔƌ̩̮˫óƓ̮ġ
̮œŗƖƌ̮ĢƂƜžƉŁŔƜƮĮŁ̮'ŀŝķ 

                                                      

1. Panel Least Squares (PLS) 

2. Fixed Effects (FE) 

3. Random Effects (RE) 



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˹˺ 

˴̮'Ǝ̗ŝ˫Ɠ̮ƍƖƌřī˰̮˫žłŝķ̮ƎƜƜŶŁ̮ŀƔŉ̮Řóğķ̮'ĢŽœ˫óŦŁ̮ĿķŘóŅķ̮ƇŔóƌ̮˫óƮ̮ŀĻ˫Ņ̮ĿķŘŅķ̮ƇŔƌ̮řķ̮̩œ

probÒ 0.05̮ĿŗƖť̮ƎƮķ̮ŘƜŹ̮ŗœ̮ƕ̮ŀĻ˫Ņ̮ŘŅķ̮ƇŔƌ̮Ŕš˫Ļ˭̮̮œŗƖƌ̮ĢŽœ˫ŦŁ̮ŘŅķ̮ƇŔƌŔƜƮĮŁ̮'ŀŝķ 

̮˫Ļ̮ƇƕŔŉ̮ňƮ˫łƏ̮ƒĻ̮ƒŉƖŁ̮̩̓ŗ˫̗š˵Ƈƕķ̮ƇŔƌ̮ŀƔŉ̮˭̮̮̒ƍƖƌřī̮ġŗķœ˫ƐŶƌF̮̮̒ƕ˫ĕ̮̓ƒłŽ˫Ʈ̮ƋƜ̗ŶŁ

̮řķ˱'˱˶̮Řł̗ě̮̮ƇŔƌ̮ƎƜĻ̮řķ̮ķŖƈ̮'ŀŝķŗ˫Ņī̮ķœ̮ƇŔóƌ̮ƕ̮ŀóĻ˫Ņ̩œ̮̮ƇŔóƌ̮˭ĢóƂƜžƉŁ̮ġ˫óƓŗ˫óŅī̮̮ŀóĻ˫Ņ

Ģƌ̮̩ŔƮŚğŘĻ̮̮řķ̮Ǝ̗ŝ˫Ɠ̮ƍƖƌřī̮ġŗķœ˫ƐŶƌ̮ŔŶĻ̮ƒƉōŘƌ̮ŗœ̮'œƖš˱'˱˶̮̮ƇŔƌ̮ƎƜĻ̮řķ̮ķŖƈ̮'ŀŝķ̮Řł̗ě

ŗ˫Ņī̮̮ƇŔƌ̮ƕ̮ŀĻ˫Ņŗ˫Ņī̮̮ƇŔƌ̮˭ĢŽœ˫ŦŁŗ˫Ņī̮ŀĻ˫Ņ̮Ģƌ̮̩ŔƮŚğŘĻ̮ƎƮķŘĻ˫ƐĻ̮'œƖš˭̮Ģƌ̮̮ŀŽŘğ̮ƒŊƜłƏ̮ƍķƖŁ

̮ƇŔƌ̮ƒŝ̮ƎƜĻ̮řķŗƖěŖƌ̮ƇŔƌ̮˭ŗ˫Ņī̮ƏƖƜŝŘğŗ̮ƇŔƌ̮şřķŘĻ̮ŀƔŉ̮ŀĻ˫ŅĢ̮ŠƓƕĘč̮Ƈƕķ̮̮̩œ˫žłŝķ̮œŗƖƌ

'œŘƜğ̮ŗķŘƁ̮
̮

̦̩ŗ˫̗ș̌ƇƕŔŉ˵şƕŗ̦ƎƜƜŶŁ̦ƍƖƌřī̦˰̦̩œķœ̦ƇŔƌ̦ƎƜ̗ŒŁŠƓƕĘč̦Ƈƕķ̦ƇŔƌ̦ŀƔŉ̦ĢƮƖƉĻ˫Ł̦ġ˫Ɠ̦

ƒŊƜłƏ ġŗķœ˫ƐŶƌ ƍƖƌřī̦̩ŗ˫ƌī̦ ̦ŤƜŒŢƏ̦ġ˫Ɠ̦ƍƖƌřī
şƕŗ̦̩œķœ̮ƇŔóƌ̮̙óĻ˫Ƃƌ̮ŗœ̮ŀĻ˫Ņ̮ĿķŘŅķ̮ƇŔƌ̮ŔƜěĮŁ̮̮ġ˫óƓ

ĢƂƜžƉŁ̮
0/0000 17/183493 ̮ƍƖƌřīF̮ƒłŽ˫Ʈ̮ƋƜ̗ŶŁ̮

̮ŔƜěĮŁĢŽœ˫ŦŁ̮ĿķŘŅķ̮ƇŔƌ̮̙Ļ˫Ƃƌ̮ŗœ̮ŀĻ˫Ņ̮ƇŔƌ 0/0000 87/324587 Ǝ̗ŝ˫Ɠ̮ƍƖƌřī̮
̮ƇŔóƌ̮ƕ̮ĢŽœ˫óŦŁ̮ĿķŘóŅķ̮ƇŔóƌ̮̙óĻ˫Ƃƌ̮ŗœ̮ŀóĻ˫Ņ̮ĿķŘóŅķ̮ƇŔƌ̮ŔƜěĮŁ

̩œķœ̮ĢƂƜžƉŁ̮ġ˫Ɠ 

ĢƮ˫ƔƏ̮ƒŊƜłƏ̮

̮ƎƜƐĖ̗Ɠ̮̩̓ŗ˫̗š̮ƇƕŔŉ̮ňƮ˫łƏ̮ƒĻ̮ƒŉƖŁ̮˫Ļ˶̮˭ ̮̒ŠƓƕĘóč̮Ɗƕœ̮ƇŔƌ̮ŀƔŉ̮ƍƖóƌřī̮ġŗķœ˫óƐŶƌF̮

̮řķ̮Řł̗ě̮̮̒ƕ˫ĕ̮̓ƒłŽ˫Ʈ̮ƋƜ̗ŶŁ˱'˱˶ŝ̮ķ̩œķœ̮ƇŔóƌ̮ƕ̮ŀĻ˫Ņ̮ĿķŘŅķ̮ƇŔƌ̮ƎƜĻ̮řķ̮ķŖƈ̮'ŀ̮̮˭ĢóƂƜžƉŁ̮ġ˫óƓ

Ģƌ̮̩ŔƮŚğŘĻ̮ŀĻ˫Ņ̮ĿķŘŅķ̮ƇŔƌ̮̮řķ̮Řł̗ě̮Ǝ̗ŝ˫Ɠ̮ƍƖƌřī̮ġŗķœ˫ƐŶƌ̮ŔŶĻ̮ƒƉōŘƌ̮ŗœ̮'œƖš˱'˱˶̮̮'ŀŝķ

Ģƌ̮̩ŔóƮŚğŘĻ̮ŀĻ˫Ņ̮ĿķŘŅķ̮ƇŔƌ̮˭ĢŽœ˫ŦŁ̮ĿķŘŅķ̮ƇŔƌ̮ƕ̮ŀĻ˫Ņ̮ĿķŘŅķ̮ƇŔƌ̮ƎƜĻ̮řķ̮ķŖƈ̮̮ƎƮķŘĻ˫óƐĻ̮'œƖóš

Ģƌ̮ƖŽ̮ƇŔƌ̮ƒŝ̮ƎƜĻ̮řķ̮ŀŽŘğ̮ƒŊƜłƏ̮ƍķƖŁĢƏƖƜóŝŘğŗ̮ƇŔóƌ̮şřķŘóĻ̮ŀƔŉ̮ŀĻ˫Ņ̮ĿķŘŅķ̮ƇŔƌ̮˭ſ̮̮Ɗƕœ

ŠƓƕĘč̮'œŘƜğ̮ŗķŘƁ̮̩œ˫žłŝķ̮œŗƖƌ̮
̮̮
̮̮
̮̮



˺˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 
̮

ƇƕŔŉ̦̩ŗ˫̗ș̌˶şƕŗ̦ƎƜƜŶŁ̦ƍƖƌřī̦˰̦̩œķœ̦ƇŔƌ̦ƎƜ̗ŒŁ̦ĢƮƖƉĻ˫Ł̦ġ˫ƓŠƓƕĘč̦Ɗƕœ̦ƇŔƌ̦ŀƔŉ̦

ƒŊƜłƏ ġŗķœ˫ƐŶƌ ƍƖƌřī̮̩ŗ˫ƌī̮ şƕŗ̮ŤƜŒŢƏ̮ġ˫Ɠ̮ƍƖƌřī̮

̮ƇŔóóƌ̮ŔóóƜěĮŁŗ˫óóŅī̮̮ƇŔóóƌ̮̙óóĻ˫Ƃƌ̮ŗœ̮ŀóóĻ˫Ņ
̩œķœ̮ĢƂƜžƉŁ̮ġ˫Ɠ̮

0/0000 18/312509 ̮ƍƖƌřīF̮ƒłŽ˫Ʈ̮ƋƜ̗ŶŁ̮

̮ƇŔóóƌ̮̙óóĻ˫Ƃƌ̮ŗœ̮ŀóóĻ˫Ņ̮ƇŔóóƌ̮ŔóóƜěĮŁŗ˫óóŅī̮
ĢŽœ˫ŦŁ 

0/0000 63/658743 Ǝ̗ŝ˫Ɠ̮ƍƖƌřī̮

̮ƇŔƌ̮ŔƜěĮŁŗ˫Ņī̮̮ƇŔóƌ̮̙Ļ˫Ƃƌ̮ŗœ̮ŀĻ˫Ņŗ˫óŅī̮̮ƇŔóƌ̮ƕ̮ĢŽœ˫óŦŁ
̩œķœ̮ĢƂƜžƉŁ̮ġ˫Ɠ 

ĢƮ˫ƔƏ̮ƒŊƜłƏ̮

̮ƎƜƐĖ̗Ɠ̮̩̓ŗ˫̗š̮ƇƕŔŉ̮ňƮ˫łƏ̮ƒĻ̮ƒŉƖŁ̮˫Ļ˷̮˭ ̮̒ŠƓƕĘč̮ƊƖŝ̮ƇŔƌ̮ŀƔŉī̮ġŗķœ˫ƐŶƌ̮ƍƖƌřF̮̮ƋƜó̗ŶŁ
̮řķ̮̮̒ƕ˫ĕ̮̓ƒłŽ˫Ʈ˱'˱˶̮̮ƇŔƌ̮ƎƜĻ̮řķ̮ķŖƈ̮'ŀŝķ̮Řł̗ěŗ˫Ņī̮̩œķœ̮ƇŔƌ̮ƕ̮ŀĻ˫Ņ̮̮ƇŔƌ̮˭ĢƂƜžƉŁ̮ġ˫Ɠŗ˫óŅī̮̮ŀóĻ˫Ņ
Ģƌ̮̩ŔƮŚğŘĻ̮̮řķ̮Ǝ̗ŝ˫Ɠ̮ƍƖƌřī̮ġŗķœ˫ƐŶƌ̮ŔŶĻ̮ƒƉōŘƌ̮ŗœ̮'œƖš˱'˱˶̮̮ƇŔóƌ̮ƎƜóĻ̮řķ̮ķŖƈ̮'ŀŝķ̮Řł̗ěŗ˫óŅī̮
̮ƇŔƌ̮ƕ̮ŀĻ˫Ņŗ˫Ņī̮̮ƇŔƌ̮˭ĢŽœ˫ŦŁŗ˫Ņī̮Ģƌ̮̩ŔƮŚğŘĻ̮ŀĻ˫Ņ̮ƎƮķŘĻ˫ƐĻ̮'œƖš˭̮Ģƌ̮̮ƒóŝ̮ƎƜóĻ̮řķ̮ŀŽŘğ̮ƒŊƜłƏ̮ƍķƖŁ
̮ƇŔƌ̮˭ſƖŽ̮ƇŔƌŗ˫Ņī̮ĢƏƖƜŝŘğŗ̮ƇŔƌ̮şřķŘĻ̮ŀƔŉ̮ŀĻ˫Ņ̮ŠƓƕĘč̮ƊƖŝ̮'œŘƜğ̮ŗķŘƁ̮̩œ˫žłŝķ̮œŗƖƌ̮

̮

̦̩ŗ˫̗ș̌ƇƕŔŉ˷şƕŗ̦ƎƜƜŶŁ̦ƍƖƌřī̦˰̦̩œķœ̦ƇŔƌ̦ƎƜ̗ŒŁƮƖƉĻ˫Ł̦ġ˫Ɠ̦ĢŠƓƕĘč̦ƊƖș̂ƇŔƌ̦ŀƔŉ̦

ƒŊƜłƏ ġŗķœ˫ƐŶƌ ƍƖƌřī̮̩ŗ˫ƌī̮ şƕŗ̮ŤƜŒŢƏ̮ġ˫Ɠ̮ƍƖƌřī̮

̮ƇŔóóƌ̮ŔóóƜěĮŁŗ˫óóŅī̮ŀóóĻ˫Ņ̮̩œķœ̮ƇŔóóƌ̮̙óóĻ˫Ƃƌ̮ŗœ̮̮ġ˫óóƓ
ĢƂƜžƉŁ̮

0/0000 17/541794 ̮ƍƖƌřīF̮ƒłŽ˫Ʈ̮ƋƜ̗ŶŁ̮

̮ƇŔƌ̮̙Ļ˫Ƃƌ̮ŗœ̮ŀĻ˫Ņ̮ƇŔƌ̮ŔƜěĮŁŗ˫Ņī̮ĢŽœ˫ŦŁ 0/0000̮ 74/822835 Ǝ̗ŝ˫Ɠ̮ƍƖƌřī̮

̮ƇŔóƌ̮ƕ̮ĢŽœ˫óŦŁ̮ĿķŘóŅķ̮ƇŔóƌ̮̙óĻ˫Ƃƌ̮ŗœ̮ŀóĻ˫Ņ̮ĿķŘóŅķ̮ƇŔóƌ̮ŔƜěĮŁ
̩œķœ̮ĢƂƜžƉŁ̮ġ˫Ɠ 

ĢƮ˫ƔƏ̮ƒŊƜłƏ̮

̮



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˺˲ 

&˷˵̦'ƜũŘŽ̦ƍƖƌřī̦ňƮ˫łƏƒ˫̦Ɠ̦ġƀƜƂŎŁ̦

ŔƓƎƮķ̮Ż̮ěŘš̮ŗœ̮ĢĠłŞĜšŗƕ̮˫Ļ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƎƜĻ̮ƒŮĻķŗ̮ĢŝŗŘĻ̮ŠƓƕĘčŀ˫̮Ɠ̮̩Ŕš̮ƒłŽŘƮŖč̮ġ
ŀŝķ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ.̮̩řķŔóƏķ̮ġķŘóĻ̮ƒóĜƐƮķ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ġŘƜğ̮̮ƒóŝ̮řķ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķ

̮Ťő˫šŁ˫Ɯƈ˫ƌ̮ŘŅİƌ̮ŏŘƏ̮Ģ̮ƕƈ˫ƌ̮ŏŘƏ̮ŻƤłőķƜŁ˫̮ƕ̮ĢŻƤłőķ̮ƈ˫ƌ̮œƖŝóƜŁ˫̩řķŔóƏķ̮Ģ̮ġŘƜğ̮Ģƌó̮š̮œƖ
̮ŗœ̮ķŖƈ̮ŻŔƓ̮ƒƏ˫ğķŔŉ̮ƒƜũŘŽ̮ƒŝ̮ĺƈ˫ƁŗƖěŖƌ̮Ģƌ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮̮'œŘƜğ̮

ƜũŘŽ̮ƍƖƌřī̮ĢŝŗŘĻ̮ŗƖŲƐƌ̮ƒĻƒ˫̮ƓŠƜč̮ƒĻ̮ŀŞŒƏ̮˭ūŘš̮ƒółőķœŘč̮ƇŔóƌ̮şřķŘĻ̮ġ˫ƓĢƌó̮š̮'œƖ
̮̩ŗ˫̗š̮ƇƕŔŉ̮ňƮ˫łƏ̓˸̮̒Ģƌ̮ƍ˫ŢƏ̮̮̩ŗ˫ƌī̮ġŗķœ˫ƐŶƌ̮ŗķŔƂƌ̮ŔƓœF̮˭˱˱˱(̮˱̮şřķŘóĻ̮řķ̮Ģě˫ō̮ƕ̮̩œƖĻ
̮ƕ̮ƇŔƌ̮ĺŝ˫Ɛƌŗķœ˫ƐŶƌĢƌ̮ƍƖƜŝŘğŗ̮̙ě̮ġ˫Ļ̙ƮŔóŶŁ̮ƎƜóƜŶŁ̮ĺƮŘóũ̮ŗķŔóƂƌ̮˭ĢƮƖóŝ̮řķ̮'Ŕš̮̩Ŕóš

˺˺(̮˱œƕŔō̮˭ĢŁŗ˫ļŵ̮ƒĻ̮ƕ̮̩œƖĻ̮˺˺̮̩Ŕóš̮ƎƜóƜļŁ̮̙ƂłóŞƌ̮ġ˫ƓŘƜźłƌ̮ŬŝƖŁ̮ƒłŞĻķƕ̮ŘƜźłƌ̮řķ̮Ŕťŗœ̮
ƎƜĻŗƕœ̮̩ŗ˫ƌī̮˭ƎƜƐĖ̗Ɠ'ŔƏķ̮ŗķŔƂƌ̮˫Ļ̮ƍƖŞŁķƕ˶˲(̮˲̮̩ř˫Ļ̮ƎƜĻ̮ƍī̮ƎłŽŘğ̮ŗķŘƁ̮ƕ(̮˲˶̮Ģƈķ(̮˳˶̮řķ̮ƍ˫óŢƏ

Ģƌ̮ƇŔƌ̮ġ˫Ɠ˫Ůő̮ƎƜĻ̮ƒļŁŘƌ̮ĢĠłŞļ̗ƓœƖő̮œƖŉƕ̮ƊŔŵ'Ŕóš˫Ļ̮̮̩ŗ˫̗óš̮ƇƕŔóŉ̮ňƮ˫ółƏ̓˸̮̮̒ƍ˫óŢƏ
Ģƌœ̮Ł˫Ɯƈ˫ƌ̮ŘŅİƌ̮ŏŘƏ̮ƒě̮ŔƓ̮Ģ̮ŘƜźłƌ̓TA i,t̮̒ƐŶƌ̮ŌŮŝ̮˫Ļ˫̮̓ġŗķœ'˱˱˴˺˲̮̒ġķŗķœ̮̮ƒŮĻķŗ̮ƕ̮ŀóļņƌ

ŗķœ˫ƐŶƌ̮̮˫ Ļ̮ĢĠłŞĜšŗƕĢƌ̮'Ŕš˫Ļ̮̮ĢƮ˫ƔƏ̮ƒŊƜłƏşŘƮŖč̮ƒƜũŘŽ̮̮ĢŵŘŽĢƌ̮Ƈƕķ'Ŕš˫Ļ̮
̮

̦̩ŗ˫̗ș̌ƇƕŔŉ˸̦˰Ƈƕķ̦ĢŵŘŽ̦ƒƜũŘŽ̦ƍƖƜŝŘğŗ̦ƍƖƌřī̦ňƮ˫łƏ̦

ŘƜźłƌ̦

Variable̦

ĺƮŘũ̦

Coeffici

enț

̦ŻķŘŎƏķ

ŗ˫ƜŶƌ̦

Std/ 

Error̦

ĢŁ̦̩ŗ˫ƌī̦

t-

Statistic̦

ġŗķœ˫ƐŶƌ̦

Prob̦ ̮ŘŅİƌ̮ŏŘƏ̮̮

ƚŁ˫Ɯƈ˫ƌ 
TA 0/384568 0/146304 2/628558 **0/0391 

ġŗƕīœƖŝ roa 3/547468 0/300730 11/79619 ***0/000

0 ̮ŀļŞƏ

̮ƒƮ˫ƌŘŝ

̮ŗœ

şœŘğ̮

ol 1/965212 0/166898 11/77493 ***0/000

0 ̮ƊŘƓķ

ƈ˫ƌĢ̮

lev -0/292918 0/151675 -

1/931215 

0/1017 

̮ŀļŞƏ

ġŗ˫ŉ̮

Current -0/006945 0/002896 -

2/398367 

*0/0534 



˺˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̮ŀļŞƏ

̮ƍ˫ƮŘŉ

ŔƂƏ̮ƒŉƕ̮

CFGA 0/955905 0/170302 5/612999 ***0/001

4 ̮ŀļŞƏ

̮şřŗķ

̮ƒĻ̮ŗķř˫Ļ

̮şřŗķ

ġŘłŽœ̮

MBRatio 0/001602 0/00169

8 

0/94343

4 

0/3819 

̮̩řķŔƏķ

ŀěŘš̮

Firmrelsize -0/111787 0/03282

5 

-

3/405519 

**0/0144 

̮ŀļŞƏ

̮şřŗķ

̮ƒĻ̮Ɗ˫Ɣŝ

ĢƓŔĻ̮

Mktlev 0/601099 0/00125

1 

480/366

6 

***0/000

0 ̮ĺƮŘũ

ŀĻ˫Ņ̮

C 2/712302 0/54965

1 

4/93458

7 

***0/002

6 ̮̩ŗ˫ƌīF̮̒ƍƖƜŝŘğŗ̮̙ě̮ġŗķœ˫ƐŶƌ̮̓2888/031 

̩ŗ˫ƌī̮ġŗķœ˫ƐŶƌ̮F̮0/000000 

ĺƮŘũ̮ƎƜƜŶŁ̮̮0/998047 

ƜŶŁ̮ĺƮŘũ̩Ŕš̮̙ƮŔŶŁ̮ƎƜ̮0/997701 

ƍƖŞŁķƕ̮ƎƜĻŗƕœ̮̩ŗ˫ƌī̮1/515481 

ƒƜũŘŽ̮ƍƖƌřī̮ĢŝŗŘĻ̮ŗƖŲƐƌ̮ƒĻ̮ŠƜč̮ƒĻ̮ŀŞŒƏ̮˭˫ƓūŘšĢƌ̮ƒłőķœŘč̮ƇŔƌ̮şřķŘĻ̮ġ˫Ɠ̮̮'œƖš
̮̩̓ŗ˫̗š̮ƇƕŔŉ̮ŗœ̮ŇŗŔƐƌ̮ňƮ˫łƏ˹Ģƌ̮ƍ˫ŢƏ̮̮̮̩̒ŗ˫óƌī̮ġŗķœ˫óƐŶƌ̮ŗķŔóƂƌ̮ŔƓœF̮˭˱˱˱(̮˱̮ƕ̮̩œƖóĻ

ƌ̮ƍƖƜŝŘğŗ̮̙ě̮ġŗķœ˫ƐŶƌ̮ƕ̮ƇŔƌ̮ĺŝ˫Ɛƌ̮şřķŘĻ̮řķ̮Ģě˫ōĢ̮ĺƮŘóũ̮ŗķŔóƂƌ̮˭ĢƮƖóŝ̮řķ̮'Ŕóš˫Ļ
̙ƮŔŶŁ̮ƎƜƜŶŁ̮̩Ŕš˺˺(̮˱̮œƕŔō̮˭ĢŁŗ˫ļŵ̮ƒĻ̮ƕ̮̩œƖĻ˺˺̮̮ġ˫óƓŘƜźłƌ̮ŬŝƖŁ̮ƒłŞĻķƕ̮ŘƜźłƌ̮řķ̮Ŕťŗœ

̩Ŕš̮ƎƜƜļŁ̮̙ƂłŞƌƎƜĻŗƕœ̮̩ŗ˫ƌī̮˭ƎƜƐĖ̗Ɠ'ŔƏķ̮ŗķŔƂƌ̮˫Ļ̮ƍƖŞŁķƕ˶˲(̮˲̮̩ř˫óĻ̮ƎƜóĻ̮ƍī̮ƎłŽŘğ̮ŗķŘƁ̮ƕ
(̮˲˶̮Ģƈķ(̮˳˶Ģóƌ̮ƇŔƌ̮ġ˫Ɠ˫Ůő̮ƎƜĻ̮ƒļŁŘƌ̮ĢĠłŞļ̗ƓœƖő̮ƊŔŵ̮řķ̮ƍ˫ŢƏ'Ŕóš˫Ļ̮̮ƇƕŔóŉ̮ňƮ˫ółƏ

̮̩̓ŗ˫̗š˹Ģƌ̮ƍ˫ŢƏ̮̮̮̒ŻƤłóőķ̮ƒě̮ŔƓœƍķŚóƜƌƈ̮˫ƌóƜŁ˫̮Ģ̮ŘóƜźłƌ̓TA i,tĢóƐŶƌ̮ŌŮóŝ̮˫óĻ̮̮̒ġŗķœ
̓'˱˱˷˴˸̮̒ġķŗķœ̮̮ƒŮĻķŗ̮ƕ̮ŀļņƌ̮˫Ļ̮ŗķœ˫ƐŶƌ̮ĢĠłŞĜšŗƕĢƌ̮'Ŕš˫Ļ̮̮ƒƜũŘŽ̮şŘƮŖč̮ĢƮ˫ƔƏ̮ƒŊƜłƏ

̮ĢŵŘŽĢƌ̮Ɗƕœ'Ŕš˫Ļ̮
̮
̮
̮



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˺˴ 

̦̩ŗ˫̗ș̌ƇƕŔŉ˹Ɗƕœ̦ĢŵŘŽ̦ƒƜũŘŽ̦ƍƖƜŝŘğŗ̦ƍƖƌřī̦ňƮ˫łƏ̦˰̦

ŘƜźłƌ̦

Variable̦

ĺƮŘũ̦

Coeffici

enț

ķŘŎƏķ

ŗ˫ƜŶƌ̦Ż̦

Std/ 

Error̦

ĢŁ̦̩ŗ˫ƌī̦

t-

Statistic̦

̦ŗķœ˫ƐŶƌ

ġ̦

Prob̦
ĢŁ˫Ɯƈ˫ƌ̮ŏŘƏ̮ŻƤłőķ TA 0/000595 0/000

974 

0/6109

38 

*0/063

7 ġŗƕīœƖŝ roa 3/568885 0/273

666 

13/041

01 

***0/0

000 ̮ŗœ̮ƒƮ˫ƌŘóóóóŝ̮ŀļóóóóŞƏ

şœŘğ̮

ol 1/973103 0/160

418 

12/299

76 

***0/0

000 ƊŘƓķ̮Ģƈ˫ƌ̮lev -0/293621 0/142

607 

-

2/058959 

*0/085

2 ġŗ˫ŉ̮ŀļŞƏ̮Current -0/007106 0/002

678 

-

2/653928 

**0/03

78 ŔƂƏ̮ƒŉƕ̮ƍ˫ƮŘŉ̮ŀļŞƏ̮CFGA 0/971507 0/153

609 

6/3245

40 

***0/0

007 ̮ƒóóĻ̮ŗķř˫óóĻ̮şřŗķ̮ŀļóóŞƏ

ġŘłŽœ̮şřŗķ̮

MBRatio 0/001628 0/001

566 

1/0397

28 

0/3385 

ŀěŘš̮̩řķŔƏķ̮Firmrelsiz

e 

-0/108005 0/030

576 

-

3/532327 

**0/01

23 ̮ƒóĻ̮Ɗ˫Ɣóŝ̮şřŗķ̮ŀļŞƏ

ĢƓŔĻ̮

Mktlev 0/601116 0/001

160 

518/16

62 

***0/0

000 ŀĻ˫Ņ̮ĺƮŘũ̮C 2/687716 0/509

859 

5/2714

86 

***0/0

019 ̮̩ŗ˫ƌīF̮̒ƍƖƜŝŘğŗ̮̙ě̮ġŗķœ˫ƐŶƌ̮̓2866/140̮

̮̩ŗ˫ƌī̮ġŗķœ˫ƐŶƌF 0/000000̮

ĺƮŘũ̮ƎƜƜŶŁ̮̮0/998032̮

Řũ̩Ŕš̮̙ƮŔŶŁ̮ƎƜƜŶŁ̮ĺƮ̮0/997684̮

ƍƖŞŁķƕ̮ƎƜĻŗƕœ̮̩ŗ˫ƌī̮1/515074̮

ƜũŘŽ̮ƍƖƌřī̮ĢŝŗŘĻ̮ŗƖŲƐƌ̮ƒĻƒ˫̮ƓŠƜč̮ƒĻ̮ŀŞŒƏ̮˭ūŘš̮ƒółőķœŘč̮ƇŔóƌ̮şřķŘĻ̮ġ˫ƓĢƌó̮š̮'œƖ
̮̩̓ŗ˫̗š̮ƇƕŔŉ̮ŗœ̮ŇŗŔƐƌ̮ňƮ˫łƏ˺̮ƍ˫ŢƏ̮̒Ģƌœ̮̮̩ŗ˫ƌī̮ġŗķœ˫ƐŶƌ̮ŗķŔƂƌ̮ŔƓF̮˭˱˱˱(̮˱̮Ģě˫ō̮ƕ̮̩œƖĻ



˺˵̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̮ƕ̮ƇŔƌ̮ĺŝ˫Ɛƌ̮şřķŘĻ̮řķŗķœ˫ƐŶƌŘğŗ̮̙ě̮ġĢóƌ̮ƍƖƜóŝ̮ƎƜóƜŶŁ̮ĺƮŘóũ̮ŗķŔóƂƌ̮˭ĢƮƖóŝ̮řķ̮'Ŕóš˫Ļ
̙ƮŔŶŁ̮̩Ŕš˺˺(̮˱̮œƕŔō̮˭ĢŁŗ˫ļŵ̮ƒĻ̮ƕ̮̩œƖĻ˺˺̮̮̙ƂłóŞƌ̮ġ˫óƓŘƜźłƌ̮ŬŝƖŁ̮ƒłŞĻķƕ̮ŘƜźłƌ̮řķ̮Ŕťŗœ
̩Ŕš̮ƎƜƜļŁƎƜĻŗƕœ̮̩ŗ˫ƌī̮˭ƎƜƐĖ̗Ɠ'ŔƏķ̮ŗķŔƂƌ̮˫Ļ̮ƍƖŞŁķƕ˶˲(̮˲̮̩ř˫óĻ̮ƎƜóĻ̮ƍī̮ƎłŽŘóğ̮ŗķŘƁ̮ƕ(̮˲˶̮Ģóƈķ
(̮˳˶ƌ̮ġ˫Ɠ˫Ůő̮ƎƜĻ̮ƒļŁŘƌ̮ĢĠłŞļ̗ƓœƖő̮ƊŔŵ̮řķ̮ƍ˫ŢƏĢƌ̮ƇŔ'Ŕóš˫Ļ̮̮̩̓ŗ˫̗óš̮ƇƕŔóŉ̮ňƮ˫ółƏ˺̮̒
̮ƍ˫ŢƏĢƌœ̮̮ŻƤłőķ̮ƒě̮ŔƓœƖŝƈ̮˫ƌƜŁ˫̮Ģ̮ŘóƜźłƌ̓TA i,t̮̒ĢóƐŶƌ̮ŌŮóŝ̮˫óĻ̮̓ġŗķœ'˱˱˲˶˴̮̒ġķŗķœ̮
̮ƒŮĻķŗ̮ƕ̮ŀļņƌŗķœ˫ƐŶƌ̮̮˫ Ļ̮ĢĠłŞĜšŗƕĢƌ̮̮ƒƜũŘŽ̮şŘƮŖč̮ĢƮ˫ƔƏ̮ƒŊƜłƏ̮'Ŕš˫ĻƊƖŝ̮ĢŵŘŽ̮Ģƌ'Ŕš˫Ļ̮
̮

̦̩ŗ˫̗ș̌ƇƕŔŉ˺ƊƖș̂ĢŵŘŽ̦ƒƜũŘŽ̦ƍƖƜŝŘğŗ̦ƍƖƌřī̦ňƮ˫łƏ̦˰̦

ŘƜźłƌ̮
Variable 

ĺƮŘũ̮
Coeffic

ient̮

ķŘŎƏķ
ŗ˫ƜŶƌ̮Ż̮
Std/ 

Error̮

̮̩ŗ˫ƌī
ĢŁ̮

t-

Statistic̮

ŗķœ˫ƐŶƌ
ġ̮

Prob̮
ĢŁ˫Ɯƈ˫ƌ̮œƖŝ̮ŻƤłőķ TA 0/20330

7 

0/531

630 

0/382

421 

**0/01

53 ġŗƕīœƖŝ roa 3/78246

3 

0/664

248 

5/694

350 

***0/0

013 şœŘğ̮ŗœ̮ƒƮ˫ƌŘŝ̮ŀļŞƏ̮Ol 1/98021

7 

0/157

255 

12/59

244 

***0/0

000 ķĢƈ˫ƌ̮ƊŘƓ̮lev -

0/280774 

0/139

711 

-

2/009684 

*0/091

2 ġŗ˫ŉ̮ŀļŞƏ̮Current -

0/007272 

0/002

779 

-

2/616636 

**0/03

98 ŔƂƏ̮ƒŉƕ̮ƍ˫ƮŘŉ̮ŀļŞƏ̮CFGA 0/96695

4 

0/158

967 

6/082

749 

***0/0

009 ̮şřŗķ̮ƒĻ̮ŗķř˫Ļ̮şřŗķ̮ŀļŞƏ

ġŘłŽœ̮

MBRatio 0/00165

7 

0/001

536 

1/079

357 

0/3219 

ŀěŘš̮̩řķŔƏķ̮Firmrelsize -

0/107396 

0/029

225 

-

3/674796 

**0/01

04 ̮ƒĻ̮Ɗ˫Ɣŝ̮şřŗķ̮ŀļŞƏ

ĢƓŔĻ̮

Mktlev 0/60117

5 

0/001

189 

505/8

241 

***0/0

000 ŀĻ˫Ņ̮ĺƮŘũ̮C 2/66070

1 

0/481

320 

5/527

923 

***0/0

015 ̮̩ŗ˫ƌīF̮̒ƍƖƜŝŘğŗ̮̙ě̮ġŗķœ˫ƐŶƌ̮̓2867/294 



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˺˶ 

̮̩ŗ˫ƌī̮ġŗķœ˫ƐŶƌF̮0/000000 

ĺƮŘũ̮̮ƎƜƜŶŁ̮̮0/998033 

̩Ŕš̮̙ƮŔŶŁ̮ƎƜƜŶŁ̮ĺƮŘũ̮0/997685 

ƍƖŞŁķƕ̮ƎƜĻŗƕœ̮̩ŗ˫ƌī̮1/517386 

˸̦'ƒŊƜłƏ̦̦˭ġŘƜğĿķœ˫ƔƐŢƜč̦ƕ̦ŘƜŞžŁ 

č̮œŗƖƌ̮ŗœ̮œƖŉƖƌ̮ŔƓķƖšƜ˫ƓŔƌ˫ġ̮œ˫ŦłƁķġ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ˭̮ŗ˫Ņī̮žƐƌ̮ƕ̮ŀļņƌĢ̮̮'œŗķœŗ˫Ņī̮ŀóļņƌ̮
ķŚƌ̮řķ̮ŘŁķŘŽ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫ƐłŉķƮ˫ġ̮Řŉ̮ŗ˫ĜšīƮƍ˫̮ŔƂƏġ̮Ŝč̮ƈ˫ƌ̮řķŔƏķƜŁ˫Ģ̮ŵ̮ƒĻ̮'ŀŝķ˫óě̮Ƈ˫ņƌ̮ƍķƖƐġ̮

ƈ̮ƕƜƖ̮̓˳˱˱˺ŗœ̮̒ƮŔƐłŽ˫̮ĠƏķ̮ŗķř˫Ļ̮ŀĻ˫Ɓŗ̮ƒěƜ̩Ś̮ěŘšŀ˫̮Ɠ̮ķŘĻ̮ķŗġ̮ğƖƉŉƜŘġ̮˫ƌ̮řķƈóƜĿ˫̮̮Ŕóƌīŗœ̮ŘóĻ
ķŚŽķ̮ķŗ̮˫ƔƏīƮŠ̮Ģƌœ̮ŔƓ̮ěŘš̮ƕŀ˫̮Ɠġ̮Ə̮œƖŉƖƌƜŚ̮ŶƁƖƌƜŀ˫̮Ɠġ̮ĠƏķ̮˫óĻ̮ķŗ̮ĹƖƉŮƌ˫óƏ̮˫̋łļóŞƏƜŚ̮̩˫óƓġ̮

ƖƁġ̮ŘŁķ̮ŘĻġ̮ğƖƉŉƜŘġ̮ƈ˫ƌ̮řķƜĿ˫̮̮ƍ˫ŢƏĢƌœ̮ŔƐƓ̮ķ̮ƒěƮƎ̮ķ̮ŘóĻ̮ŀóƈƣœ̮ƒƉĶŞƌóƮƎ̮̮Ĺ˫óƐłŉķ̮ƒóě̮œŗķœ
̮ĢŁ˫Ɯƈ˫ƌĢƌŁ̮ŔƏķƖ̮ŶƁƖƌƜŀ̮łĻ˫ƁŗĢ̮˫ŝœ̮'ŔƓœ̮˫ƂŁŗķ̮ķŗ̮ŀěŘšġ̮̮˭ŠƏķŗ˫Ĝ̗Ɠ̮ƕ˳˱˱˷̮˭Ʈŗœ̮ƒóě̮ŔƐłŽ˫
ěŘšŀ˫̮Ɠġ̮ŘƌīƮ˫ĜĢƮ̮ŁŗƖť̮ŗœĢ̮˫ƌŘŝ̮ƒěƮƒ̮ġŗķŖğ̮˫ƓĢƮŹ̮ƜŘ̮˫ƌŘŝ̮řķƮƒ̮ġŗķŖğ̮̮ƒóĻ̮ƍ˫óŢłěŘš̮ŗœ

ķ̮Ƈ˫̗łōķ̮˭Ŕš˫Ļ̮Ŕšŗ̮Ƈ˫ō̮ŗœ̮ŀŵŘŝƮœ˫Ŋ̮Ɖ̗ŵƜĿ˫̮ŔŉƮŔ̮ƈ˫ƌ̮̩˫ĠƓ˫ƐčƜŁ˫Ģ̮ĻƜŘłŢ̮̮'ŀŝķķóƮƎ̮̮Řóƌķ
ě˫ōĢ̮ƒě̮ŀŝķ̮ƍī̮řķ̮̮̒ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķřķ̮̩œ˫žłŝķ̮˫Ļ̮̮̓ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫ƐłŉķĢƌŁ̮ķŗ˫ě̮ŔƏķƖĢƮ̮óŦŒŁƜŤ̮
˫ƌŘŝƮƒ̮ġŗķŖğ̮ěŘšŀ˫̮Ɠ̮̮̓Řě˫Ł̮ƕ̮Ɗ˫ƓķŘğ̮˭̩ƕƤŵ̮ƒĻ̮'ŔŢŒĻ̮œƖļƔĻ̮ķŗ˳˱˱˷ŗœ̮̒ƮŔƐłŽ˫̮ƈ˫ŶŽ̮ƒěƜŀ˫̮Ɠ̮
Ʈ̮˫ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫ƐłŉķŹ̮ƜŘ̮ƓŔĻĢ̮˫ŉƮŚĠƮƎ̮ƓŔĻĢ˫̮Ɠġ̮̮ŀěŘšĢƌš̮̮'œƖ̮

ķ̮˫ĻƮƎ̮Ƥč̮˭Ƈ˫ōŁƜķŗƖƏ˫Ĝ̮̮Ƈ˫ŝ̮ŗœ˳˱˲˸ŗ̮œƮŀŽ˫̮ěŘšŀ˫̮ƓĢƮ̮ŗœ̮ƒě̮̮ŀěŗ˫Ţƌ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ
ŘłğŗŚĻ̮ŀļŞƏ̮˭ŔƏŗķœġ̮ŝŗŘŝ̮řķƜŔ̮ĻƓŔĢ̮Ɩš̮ƒĻ̮˫ƔƏī̮ƍœķœ̮ƍ˫ŢƏ̮˫Ļ̮ŔƏŗķœ̮ĿŔƌ̮̩˫ŁƖěę˫̮Ɠġ̮̮ŘłğŗŚĻ
ŗ˫ļłŵķ̮Ŀ˫ƌķŚƈķġ̮ƍ˫̗Ɠ̮ěŘš̮˫Ļ̮ƒě̮ŗƖŭŀ˫̮ƓĢƮ̮˫Ƃƌ̮˭ŔóƏŗķŔƏ̮ŀěŗ˫Ţƌ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŗœ̮ƒěƮƒóŞ̮
'ŀŝķ̮̩Ŕš̮



˺˷̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ŞĻƜŗ˫ġ̮̮řķœ̮Ŀ˫Ŷƈ˫ŮƌƮŘĠ̮ŗ˫Ņīž̮ƐƌĢ̮œ˫ŦłƁķġ̮š˫ƏĢ̮Ɠ˫ƌ̮řķƜŀ̮ƌī̮̩Řŭ˫ŒƌƜŚ̮̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ
̮ŔƐłŞƌ̮ķŗĢƌě̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ƍ˫ŞƓ̮'ŔƐƐ̮̓ƍ̮˳˱˲˵̮̮̒ŗ˫ŅīŚƓ̮ŘĻ̮ķŗ̮ƒƏķŗƖƔłƌ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫ƐłŉķƮƒƐķ̮ƕƊ̮˫óƓġ̮
ĜƏ˫ĻĢ̮ƮĚ̮ŝŗŘĻ̮ŀěŘšĢ̮Ģƌě̮ŔƐƐ̮ķ̮ƒĻ̮ƕƮƎ̮łƏƜƒŊ̮Ģƌŗ̮Ə˫Ļ̮ƒě̮ŔƐŝĚ˫̮Ɠ̮óš̮ƕ̮ŘŁƣ˫óĻ̮̩ŘƔĻ̮ŏŘƏķŘƮŬ̮
ŹƜŘ̮̩ŘƔĻ̮Œŝŀ̮ŘŁġ̮ěŘš̮ƒĻ̮ķŗŀ˫̮ƓĢƮ̮̗ŎŁƜ̮̙Ģƌě̮ŔƐƐ̮ƈ˫ƌ̮ŗ˫ółŽŗ̮ƒóěóƜŁ˫Ģ̮óƏķŗƖƔłƌƒ̮ŘŁġ̮̮ƍ˫óŢƏ̮ķŗ
Ģƌœ̮ŔƐƓ̮ƐĖ̗Ɠ̓ƜƎ̮ƈƖš̮ƒĻƜƎ̮ŠƏķŗ˫Ĝ̗Ɠ̮ƕ̮˳˱˲˴˭̮Ɛě̮ųƖŉŗƜŔ'̮̒
̮̗Ɠ̮ƒĻƜƎ̮ŁŘŁƜĺ̮ŘłĻŘě̮ƒěġ̮Ɠ˫óƌ̮ƕ̮̓Ř̮˳˱˱˺ěŘóš̮̒ŀ˫̮ƓĢƮ̮̮ƍ˫óŢƏ̮ķŗĢƌœ̮ŔóƐƓ̮̮ŋƖŮóŝ̮ƒóě
ŭķŘŽķĢ̮Ŕƌ̮řķƮŘƮŀ̮ƈ˫ƌƜŁ˫̮̓ĢƮ̮˫̮ĻƜŠ̮̮Ŕō̮řķƮ̮˫̮řķ̮Řł̗ěěŘš̮ƒĻ̮ŀļŞƏ̮̒Ŕōŀ˫̮Ɠġ̮œƮŘĠ̮̮ſķŗƕķ̮ŏŘƏ

Řł̗ě̮ƒũŘƁġ̮ŗœƮŀŽ˫̮Ģƌě̮ķ̮ŘĻ̮̩ƕƤŵ̮'ŔƐƐƮ˭Ǝī̮ƮŗŚ̮Ƈ˫ŝ̮ŗœ̮ŠƏķŗ˫Ĝ̗Ɠ̮ƕ̮̮̓˳˱˲˱ŗœ̮̒ƮŔóƐłŽ˫̮̮ƒóě
źŁƜƜĿķŘŹ̮ƜŘ̮ļŭƜŶĢ̮ŘłŽœ̮ŻƤłőķ̮ŗœġ̮ƈ˫ƌóƜĿ˫˭̮ƈœ̮ƒóĻ̮̋ƣ˫ó̗łōķóƜ̙̮ƈ˫ŶŽƜŀ̮˫óƓġ̮ŗ̮ƒóƌ˫ƏŘĻóƮŚġ̮
ƈ˫ƌƜŁ˫Ģ̮ƒě̮ŀŝķ̮˫č̮ƒĻƜƮƎ̮̮ƍŔƌīƍķŚƜƌ̮ŗ˫ļłŵķġ̮̮ŘŊƐƌĢƌš̮œƖ˭̮ƈ˫óō̮ŗœĢ̮ƒóě̮̮ƍķŗ˫óĜ̗Ɠ̮ƕ̮Ƈ˫óŞƏƖĻ
̓˳˱˲˸̮̒Ļ̮ŘŲƏ̮ŻƤłőķ̮ƒě̮ŔƏœķœ̮ƍ˫ŢƏƜŘłŢġ̮ĻƜƎ̮ěŘšŀ˫̮Ɠġ̮ķŗķœġ̮ƍķŚƜƌ̮ŗ˫ļłŵķġ̮ķŘĻġ̮̮Ǝłóšķœ

ŘŁƣ˫Ļ̮ŋƖŮŝġ̮̮ŧķŘółŵķ̮řķƈ˫ƌóƜŁ˫Ģ̮'œŗķœ̮œƖóŉƕ̮ŗ˫óļłŵķ̮ƒóũŘƁ̮ſķŗƕķ̮ŏŘóƏ̮ŠƓ˫óěġ̮˭ķŚóŽķƮŠ̮
ŚƓƮƐƒ˫̮Ɠġ̮ƓŔĻĢ̮ŘƏ̮œŗƖƌ̮ŗœ̮ŘŲƏ̮ŻƤłőķ̮ƕŏ˫̮Ɠġ̮ŗ˫ļłŵķġ̮ě˫ōĢ̮ŝķ̮ƍī̮řķƉŎŁ̮ƒě̮ŀƜ̮̙ƍķŘóğ̮̮ƕ
Ə˫ĻĚ˫̮ƓěŘš̮˭ŀ˫̮ƓĢƮ̮̮̩ŔƓ˫Ţƌ̮ķŗĢƌě̮ŔƐƐ̮ŗ̮˫Ł̮ŔƏŗķœ̮ŀěŗ˫Ţƌ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķŗœ̮ƒěƮĚŞ̮ŗ˫ļłŵķġ̮
ŘŁƣ˫Ļġ̮˫ŝ̮ƒĻ̮ŀļŞƏƮŘ̮ěŘšŀ˫̮Ɠ̮ƒłšķœ̮̮'ŔƐš˫Ļŗ˫Ņī̮˫óƓŗķř˫Ļ̮ƒĻ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ĹƖƉŮƌ˫Əġ̮̮Ɗ˫Ɣóŝ
ƏƜŚ̮č̮̩ķŗƜķŔ̮Ģƌě̮ƂŎŁ̮'ŔƐƜĿ˫Ƃ̮Ɛěķƕ̮œŗƖƌ̮ŗœŠ˫̮Ɠġ̮ƁƜŀ̗̮̮ƍ˫ŢƏ̮Ɗ˫ƔŝĢƌœ̮ŔƓ̮ółƁƕ̮ƒěĢ̮ŗ˫óļőķġ̮

̮ŀěŗ˫Ţƌ̮œŗƖƌ̮ŗœƮĚ̮˫ĠƓ˫Ɛč̮ŗœ̮ŀěŘš̩˫̮Ɠġ̮ƈ˫ƌƜŁ˫Ģ̮Ɓ̮˭œŗķœ̮œƖŉƕƜŀ̗̮̮ŠƓ˫óě̮ƋƔóŝĢƌƮ̮ŔóĻ˫̮
̮˭œƕŘƉŝķ̮ƕ̮ƍƖƉƏ˫Ɠ̓˳˱˱˺'̮̒

̮ě̮ƒłžğ̮ƒĻƜƋ̮̮̓Ƈ˫ŝ̮ŗœ̮ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˲˳̮̒Ə̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫ƐłŉķƜŚ̮Ɓ̮ūƖƂŝ̮ŘŮőƜŀó̗̮̮ŗœ̮Ɗ˫Ɣóŝ
īƮ̩ŔƐ̮ķŚŽķ̮ķŗƮŠ̮Ģƌœ̮ŔƓ'̮
̮ŘŲƏ̮řķ̮̩œ˫žłŝķ̮˫ĻƮƒ̮˫ŝœĢƮ̮ķœ̮ƕ̮̓ƣ˫óč˫ƌŗ˳˱˱˷óě̮˭Ŕóš̮ńóŎĻ̮̋ƤļóƁ̮ƒóě̮̒ƜƋ̮̮ŠƏķŗ˫óĜ̗Ɠ̮ƕ
̓˳˱˲˲̮ƇƣŔłŝķ̮̒Ģƌě̮ŔƐƐ̮ƈ˫ŶŽ̮ƒěƜŀ˫̮Ɠġ̮čƜĖƜ̩Ŕ̮Ŕƌ̮ƒĻ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫ƐłŉķƮƍķŘ̮̮̩ř˫óŉķĢƌœ̮ŔóƓ̮̮˫óŁ



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˺˸ 

žƐƌ̮Ŀ˫ŵƤŭķĢ̮ŔƐƐě̮ƍ˫ƔƐč̮ķŗ̮ŀěŘš̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮˫ŢŽķ̮ĿŗƖť̮ŗœ̮ƒěġ̮óžƐƌ̮ŠƐěķƕ̮ƒĻ̮ƍīĢ̮̮ŗķř˫óĻ
̮ŘŊƐƌĢƌš̮œƖƌ˫ĠƐƓ̮'Ģ̮őķ̮ŗ˫Ĝłōķ ̮ŋƤŮťķ̮ƒě˫č˫Ə̮ƒƏ˫łŝī̮ƒĻ̮ ŔĻ̮ŗ˫ļƮŗķŔƌ̮Ɯ˭ŔŝŘ̮̮œķřī̮Ɗ˫Ɣŝ̮ŗķř˫Ļ
Ģƌš̮̗Ɠ̮ƒě̮œƖƜƎ̮Ɓ̮ūƖƂŝ̮ńŵ˫ĻƜŀ̗̮̮Ɗ˫ƔŝĢƌš̮œƖě̮̓ƜƋ̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˲˲̮̒
ķ̮ƮƎ̮̮ƍ˫ŢƏ̮ŔƓķƖšĢƌœ̮ŔƓƒ̮ě̮łō̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫ƐłŉķĢ̮˫ƌŘŝ̮ŬŝƖŁƮƒ̮ƌī̮̩Řŭ˫Œƌ̮Ɗ˫Ɣŝ̮ƍķŗķŖğóƜŚ̮
ƂƉŁĢ̮Ģƌš̮œƖƂŎŁ̮řķ̮'ƜĿ˫Ƃ̮̮œŗƖƌ̮ŗœ̮̩œŘłŞğŗ˫Ņīž̮ƐƌĢ̮˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮̓ƍƖƉƏ˫Ɠ̮ĢŁ˳˱˱˶̮ęƖƉĻ̮ƕ̮̒

̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˲˳̮̒Ģƌš̮ŗœ̮œƖƮŀŽ˫̮óžƐƌ̮ū˫óļŁŗķ̮Ŕóƌīŗœ̮ƊƕķŔŁ̮˫Ļ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƒěĢ̮̮ƒóě̮œŗķœ
ŢƏƍ˫̮ŗķƕ̮ƕ̮Ŕƌīŗœ̮Ƌě̮ƊƕķŔŁ̮̩ŔƐƓœƮŜƏ˫Ļ̮ƜŘłŢ̮ķ̮ŘóĻ̮̩ƕƤóŵ̮'ŀóŝķ̮ƍīóƮ˭Ǝ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķ˭̮̮ƒóĻ
ŚƓƮƐƒ˫̮Ɠġ̮Ɛ̗ũĢ̮ķŘóĻ̮Ɗ˫Ɣŝ̮ƍ˫ļō˫ť̮ſƖƂō̮řķ̮ŘŁƣ˫Ļġ̮ěŘóšŀ˫̮Ɠġ̮œŘóŽġ̮Ł̓ƜóƉŗƖ̮̮˭ƍķŗ˫óĜ̗Ɠ̮ƕ
˳˱˲˹ķŘĻ̮ųƖ̗Ŋƌ̮ŗœ̮ƕ̮̒ġ̮ƉěƜƒ̮ěŘšŀ˫̮Ɠġ̮œ˫ŦłƁķġ̮ŝ̓ƜŚĜƕ̮̮ƕƮĕŘƜ̮˭˫˳˱˲˷ŘŊƐƌ̮̮̒Ģƌó̮šœƖ̮'
ķƮƎ̮̮ƍ˫ŢƏ̮Ŀ˫Ŷƈ˫ŮƌĢƌœ̮ƍķŗķŔƌ˫Ɣŝ̮ƒě̮ŔƓ˭̮ƒũŘƁ̮ſķŗƕķ̮ƍ˫ğŔƏŗķœ˭̮ƉŎŁƜƍķŘĠƉ̮˫ŝ̮ƕƮŘ̮ŵŔƌƜƍ˫̮̮ƒóĻ

Ɖě̮ŗƖŭĢ̮ķƮƎ̮ƈ˫ŶŽ̮ųƖƏƜŀ˫̮Ɠ̮ƈ˫ŶŽ̮ķŗƜŀ̮ƌī̮̩Řŭ˫ŒƌƜŚ̮Ģƌœ̮ŔƐƏķ'̮ķƮƎ̮Ə̮ĿķŔƓ˫ŢƌƜŚ̮İƌƮŔ̮̮ŀóŝķ̮ƍī
˫̗Ŷƌ ̮ƒěġ̮ķƕ̮ ƍœķœŗķŘƁ̮ų˫ŶŢƈķ̮ŀŎŁƮŏ˫ĻŚ̮̓˳˱˱˳Ļ̮̒Ɯƍ˫̮Ģƌě̮ķŚƌ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮Řğķ̮ƒě̮ŔƐƮ˫ġ̮
ŘŉƮƍ˫̮˫Ɠġ̮ŔƂƏġ̮ķŗƮƍ˫Ġ̮ěŔƏķ̮ŘŮő̮˫Ļ̮˫ƔƐŁ̮ķŗĢ̮ķŚŽķƮŠ̮Ģƌœ̮˭ŔƓ̮ķ̮řķ̮ŜčƮƎ̮ěŘóš̮ƒ̗Ɠŀ˫̮Ɠ̮˫ĻóƮŔ̮
ƓŔĻĢ˫̮Ɠġ̮ƈ˫ƌƜŁ˫Ģ̮'ŔƐƏ˫ŝŘĻ̮̙ƁķŔō̮ƒĻ̮ķŗ̮œƖő̮
ƒ̮Ļ̮ķŚƌ̮ƋŹŗƮ̮˫Ʈ̮˫ķ˭ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉ̮ŚƓ̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮ŔƓķƖš̮ƒļƉŹƮƒóƐ̮ƍī̮˫óĻ̮ŬļŁŘóƌ˭̮ķ̮ƒóĻ̮ķŗ̮˫óƌóƮƎ̮
ũŘŽƜƒ̮̮ſƖŝĢƌœ̮ŔƓƒ̮ě̮ĠłŞĜšŗƕ̮ŘŮő̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫ƐłŉķĢ̮ķŚŽķ̮ķŗƮŠ̮Ģƌœ̮ŔóƓ'̮óĻŘŊŁ̮ŔƓķƖóšĢ̮
̮ƍ˫ŢƏĢƌœ̮ŔƓ̮ěŘšŀ˫̮ƓĢƮ̮ķŗķœ̮˭ŔƏŗķœ̮ŀěŘš̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŗœ̮ƒěġ̮ŗƮĚóŞ̮ŗ˫óļłŵķġ̮̮˭ŘŁƣ˫óĻ
ŚƓƮƒƐ̮ƓŔĻĢ̮̗ŭķ̮ƊŔŵ̮˭ŘŁƣ˫ĻƜƍ˫Ɛ̮ŗƕīœƖŝ̮řķġ̮īŗœƮ̩ŔƐ̮Ɓ̮ūƖƂŝ̮ŘŮő̮ƕƜŀ̗̮'ŀóŝķ̮ŘŁƣ˫óĻ̮Ɗ˫Ɣŝ̮
ƍ˫̗Ɠ̮ķ̮œƖĻ̮̩Ŕš̮ńŎĻ̮̋ƤļƁ̮ƒě̮ŗƖŭƮƎ̮ŗ˫Ņī̮ƈœ̮ƒĻƜ̮̙ķŚŽķƮŠ̮ŗƮĚŞ̮Ž˫žóš̮ŠƓ˫ě̮ƕƜŀ̮ěŘóšŀ˫̮Ɠ̮˭
ƕ˫ŵœġ̮˭ŚƓ̮ƕ̮Ŀķř˫Ŋƌ̮ŘŮőƮƐƒ˫̮Ɠġ̮ƌ̮œƖŉƕ̮ƒĻ̮ŧķŘłŵķ̮˫Ļ̮ŬļŁŘƌ̮ŗ˫ļłŵķĢ̮īƮŔƐ'̮

˭ƀƜƂŎŁ̮ƎƮķ̮ŗœƒ̮Ļ̮ŝŗŘĻĢ̮Ļ̮ƒŮĻķŗƜƎ̮ŔóƏ˫ƌŗœ̮Ƈ˫ó̗łōķƕ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫óƐłŉķŀěŘóš̮Ģƈ˫óƌ̮Ģğ̮˫Ɠġ̮
ŖčƮƒłŽŘ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̮Ŀ˫ŵƤŭķ̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮'ƋƜłőķœŘč˲˸˷̮̮ŗœ̮ķŗ̮ŀěŘš˸̮̮Ƈ˫ŝ



˺˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̮ŗķŚóŽķ̮ƊŘƏ̮˫Ļ̮ŀƮ˫ƔƏ̮ŗœ̮ƕ̮ƋƮœŘě̮ġŗƕīœŘğ̮Ŀ˫ƜũŘŽ̮ŠŊƐŝ̮ġķŘĻ̮ƀƜƂŎŁ̮ƒƏƖ̗Ə̮ƍķƖƐŵ̮ƒĻEviews̮̮ƒóĻ
̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮'ƋƜłőķœŘč̮Ŀ˫ŵƤŭķ̮̙ƜƉŎŁ̮ƕ̮ƒƮŚŊŁŝŗŘĻĢ̮Ļ̮ƒŮĻķŗƜƎ̮˫óƐłŉķ̮Ƈ˫ó̗łōķƕ̮ĢŁ˫óƜƈ˫ƌ̮Ĺ

ŀěŘš̮Ģƈ˫ƌ̮ĢğŔƏ˫ƌŗœ̮˫Ɠġ̮ŖčƮƒłŽŘ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̮'ƋƮœŘě̮ĢŝŗŘĻ̮ķŗ̮

ƒłšŖğ̦Ŀ˫ƂƜƂŎŁ̦˫Ļ̦ƒŞƮ˫Ƃƌ̦

ŗœ ƎƮķ ŠŒĻ ŘĻ ś˫ŝķ Ə˫ļƌ̮ĢŘŲƏ̮ġŠƓƕĘč ƕ Ŀ˫ƂƜƂŎŁ ƎƜŢƜč ƕ ƎƜƐĖ̗Ɠ ƇŔƌ̮˫Ɠ ƕ ˫óƓŘƜźłƌ̮ġ
ŗ˫ě̮ƒĻ ƒłŽŘğ ̩Ŕš ŗœ ƎƮķ ˭ƀƜƂŎŁ ƒĻ ŘƜŞžŁ ňƮ˫łƏ ƍƖƌřī ƜũŘŽƒ˫̮Ɠ ƒłőķœŘč ƚƌš̮œƖ:̮

ƒƜóũŘŽ Ƈƕķ ƎóƮķ ˭ƀóƜƂŎŁ̮ƍķŚóƜƌ̮Ł˫óƜƈ˫ƌ̮ŘŅİóƌ̮Ģķŗķœġ̮̮ƒóŮĻķŗŗķœ˫óƐŶƌ̮ĠłóŞĜšŗƕ̮˫óĻĢ̮̮ŗœ
ěŘšŀ˫̮Ɠġ̮ŖčƮƒłŽŘ̮̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩ŔšĢƌĻ̮'Ŕš˫̮˭ƒƜóũŘŽ̮ƎóƮķ̮ƍƖóƌřī̮ƒóŊƜłƏ ˫óĻ 

łŽ˫Ʈƒ˫̮Ɠ̮ġƍķŗ˫Ĝ̗Ɠƕ̮ƍķƕ˫Ɠœ̮ŠƓƕĘč˼̓˳˱˳˱̮ƒĻ̮ĢŢƓƕĘč̮ŗœ̮̒ŝŗŘĻĢ̮Ļ̮ƒŮĻķŗƜƎ̮Ł˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮Ģ
Ģƈ˫ƌ̮ĢğŔƏ˫ƌŗœ̮Ƈ˫̗łōķƕ̮'œŗķœ̮ĢƏķƖŒ̗Ɠ̮˭ŀŝķ̮ƒłőķœŘč̮

Ɗƕœ̮ƒƜũŘŽ ƎƮķ ˭ƀóƜƂŎŁ̮̮ŻƤłóőķƍķŚóƜƌƈ̮˫ƌóƜŁ˫Ģ̮ķŗķœġ̮̮ƒóŮĻķŗŗķœ˫óƐŶƌ̮ĠłóŞĜšŗƕ̮˫óĻĢ̮̮ŗœ

ěŘšŀ˫̮Ɠġ̮ŖčƮƒłŽŘ̮̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩ŔšĢƌĻ̮'Ŕš˫̮˭ƒƜóũŘŽ̮ƎóƮķ̮ƍƖóƌřī̮ƒóŊƜłƏ ˫óĻ 

łŽ˫Ʈƒ˫̮Ɠ̮ġ̮ŠƓƕĘčó̮ƍ˫š˫ěƕ̮ŔƮŘłŝī˽̓˳˱˳˱ƕĘč̮ŗœ̮̮̒ƒĻ̮ĢŢƓŝŗŘĻĢ̮ŘƜŅĮŁ̮ŔŶŁƮ̮̙̮şŗķŚóğ̮̩ŔƐƐě

˫čƮŗķŔġ̮Ļ̮ƒŮĻķŗ̮ŗœƜƎ̮ŀěŘš̮şřŗķ̮ƕ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮łőķœŘčƒ̮̮ŔƏķ'œŗķœ̮ĢƏķƖŒ̗Ɠ̮

ƊƖŝ̮ƒƜũŘŽ ƎƮķ ˭ƀóƜƂŎŁ̮ƈ˫ƌ̮œƖóŝ̮ŻƤłóőķóƜŁ˫Ģ̮ķŗķœġ̮̮ƒóŮĻķŗŗķœ˫óƐŶƌ̮ĠłóŞĜšŗƕ̮˫óĻĢ̮̮ŗœ

ěŘšŀ˫̮Ɠġ̮ŖčƮƒłŽŘ̮̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩ŔšĢƌĻ̮'Ŕš˫̮ƒóŊƜłƏ̮ķ̮ƍƖóƌřī˭ƒƜóũŘŽ̮ƎóƮ ˫óĻ 

łŽ˫Ʈƒ˫̮Ɠ̮ġ̮ŠƓƕĘč̮óġŔƜŝī˾̓˳˱˲˷̮̮̒ƕ̮Ŀ˫óƜƈ˫ƌ̮ġř˫óŝ̮ƒóƐƜƔĻ̮ƎƜĻ̮ū˫ļŁŗķ̮ĢŝŗŘĻ̮ƒĻ̮ĢŢƓƕĘč̮ŗœ

ŀŝķ̮ƒłőķœŘč̮ŜƏƖŁ̮ŗœ̮ŀěŘš̮şřŗķ˭̮'œŗķœ̮ĢƏķƖŒ̗Ɠ̮

                                                      

 Dehavan et al.1 

2. Astrid&kashan 

 Asidi.3  



ŀěŘș̌Ģƈ˫ƌ̦ĢğŔƏ˫ƌŗœ̦Ƈ˫̗łōķ̦ƕ̦ĢŁ˫Ɯƈ˫ƌ̦Ĺ˫Ɛłŉķ̦ƎƜĻ̦ƒŮĻķŗ̦ĢŝŗŘĻ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˺˺ 

łŽ˫Ʈ̦ŘĻ̦ĢƐłļƌ̦Ŀķœ˫ƔƐŢƜčƒ˫̦ƓƀƜƂŎŁ̦ġ̦

'̮˲˫łƏ̮ƒĻ̮ƒŉƖŁ̮˫ĻƮň̮łŝœ̮ƕ˫˫Ɠœŗƕġ̮ƂŎŁƜƀ̮̮Řũ˫ōĢƌŁ̮č̮ƍķƖƜ˫Ɠœ˫ƔƐŢġ̮řƮŘ̮óļƌ̮˰Ŕš̮ŗƖŦłƌ̮ķŗƏ˫Ģ̮
ŘŲƏġ̮ĻŘŊŁ̮ŔƓķƖš̮ƕĢ̮̮ƍ˫ŢƏĢƌœ̮ěŘš̮ŔƐƓŀ˫̮Ɠ̮˫̗Ł̮˫ƌƖ̗ŵóƮ̙̮ŝ̮ƒóě̮ŔóƏŗķœƜóŝ˫ŀ˫̮Ɠġ̮̮ŠƓ˫óě
ƈ˫ƌƜŁ˫Ģ̮ğ̮ŗ˫ĜĻƜŔƏŘĠłžšī̮'Ģ̮ƈ˫ƌĢ̮ĠłŞĜšŗƕ̮ƕĢ̮ěŘšŀ˫̮Ɠ̮̩ŘƔĻ̮ƊŔŵ̮ƕ̮ŴĻ˫Ɛƌ̮ƎłŽŗ̮ŗŔƓ̮ƒĻ̮ġŘóƜğ̮
̮řķťŘŽŀ˫̮Ɠġ̮˫ƌŘŝƮƒ̮ġŗķŖğ̮̮ŘŊƐƌĢƌš̮ķ̮ƕ̮œƖƮƎ̮̮ŘƌķĢƌŁ̮ƈ˫ƌ̮ŗķŘóŽ̮ĺóŉƖƌ̮ŔƏķƖóƜŁ˫Ģ̮ěŘóšŀ˫̮Ɠ̮
̮'œƖš̮
'̮̮˳ƒĻěŘšŀ˫̮Ɠč̮Ɯœ˫ƔƐŢ̮Ģƌš̮ŕ̮ƒě̮œƖƮƍ˫ŶžƐ̮ěŘóš̮ŗœŀ˫̮Ɠġ̮ƈ˫óƌ̮̩ŔóƏ˫ƌŗœĢ̮˫óŝ˫Ɛš̮ķŗĢƮ̮̮ƕ̮̩œŘóě

Ɓœ̮Ŀŗ˫ŲƏƜƀ̮ŘŁġ̮˫łƏ̮ƀļŭ̮ƍƖĕ̮˭ŔƐš˫Ļ̮ƒłšķœ̮˫ƔƏī̮ŘĻƮň̮ķ̮ŠƓƕĘčƮƎ̮ěŘšŀ˫̮ƓĠ̮ƏķƜ̩Śř̮Ʈœ˫ġ̮ķŘĻġ̮
ƐĖ̗Ɠ̮'ŔƏŗķœ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫ƐłŉķƜƎ˫̮ĻƮŔ̮ŝŘłŝœ̮ƒě̮œŘě̮̩ŗ˫šķĢ̮ěŘš̮Ŀ˫ŵƤŭķ̮ƒĻŀ˫̮Ɠ̮̮ĿƤĜóŢƌ̮˫Ļ

řƮœ˫̮̮ƕƏƣƖŭ̮ƍ˫ƌř̮ŻŘťĢ̮'œƖĻ̮̩ķŘ̗Ɠ̮
'̮˴ŝŘĻ˫Şō̮ƍ˫ƌř˫ŝ̮ƒĻĢ̮˫ŝ̮ƕƮŘŞŝİƌƒ˫̮Ɠġ̮ŝ̮ŘĻ˫ŞōĢ̮̗ŝŗ̮ƍķŗķŔĻ˫Şō̮ƒŶƌ˫ŉ̮ƖŪŵĢ̮ķƮƍķŘ̮̮ƒě

̮ƍķƖƐŵ̮ƒĻŞŝİƌƒ˫̮Ɠġ̮ŝŘĻ˫ŞōĢ̮Ŕš̮ƒłő˫Ɛš̮śŗƖĻ̮Ŕ̗łŶƌ̩̮ŔƏķ˭̮čƜœ˫ƔƐóŢ̮Ģƌó̮ğ̮ŋŘóŭ̮˫óĻ̮ƒóě̮œœŘ
ŗƮŚġ̮ķŘŉķ̮ƕġ̮ŝŘĻ˫ŞōĢ˫̮Ɠġ̮˫ŝ˫Ɛš̮Ŀ˫ļŉƖƌ̮Ŕƌīŗ˫ě̮ƕ̮ŘŅƖƌĢƮ̮ŴƁƖƌ̮ƒĻ̮şŗķŚğ̮ƕ̮˫óƓ̮ƍķŘóŎĻġ̮
ƈ˫ƌĢ̮ěŘš̮ŗœ̮ƍ˫ƔƐč̮œƖŉƖƌŀ˫̮Ɠ̮ŕ̮ŴŉķŘƌ̮˫Ļ̮ķŗƮŬĻŘ̮Ŕƌ̮ƕƮƍķŘƈ̮˫ƌĢ̮ěŘóšŀ˫̮Ɠ̮̮ƋƓķŘóŽóƐěŔ̮˭̮˫óĻ̮˫óŁ
Ɠ˫ğīĢ̮ŔŶĻ̮̙ōķŘƌ̮řƕŘĻ̮řķ̮ŴƁƖƌ̮ƒĻ̮Ŀ˫ƌķŔƁķ̮ƕ̮ġğŔƏ˫ƌŗœĢ̮ƈ˫ƌĢ̮ğƖóƉŉƜŘġ̮̮ƒóĻ̮ƒóŉƖŁ̮˫óĻ̮'œœŘóğ
ĺƈ˫Ůƌ˭̮ĢƌŁ̮ƍķƖč̮Ɯœ˫ƔƐŢŘ̮ěƈƕœ̮ƒě̮œŀ˫̮Ɠ̮ķ̮˫Ļ̮ƒƉĻ˫Ƃƌ̮ŗœ̮ƍ˫Ɣŉ̮ŘŝķŘŝ̮ŗœƮƎ̮ķŘóŎĻ̮ƒƏƖğ˫óƓ̮ƍ̮œŗķƕ̮
̮̙̗ŵĢƌš̮ŝ̮ƕ̮ŔƏƖƜŝ˫ŀ˫̮Ɠġ̮ƈ˫ƌĢ̮ƈƖč̮ƕĢ̮ŲƐŁ̮ƒƏƖğ̮ƍī̮ķŗ̮œƖőƜƋ̮Ģƌě̮óš˫Ə̮Ŀŗ˫óŞő̮ƒě̮ŔƐƐĢ̮̮řķ
ķƮƎ̮˫ƌŘŝ̮ŗķř˫Ļ̮ŘĻ̮ķŗ̮˫Ɠ̮ƍķŘŎĻƮƒ̮˫ƌŘŝ̮ƕƮƒ̮ŔƐƐě̮̙ƁķŔō̮ƍƤě̮ƕ̮œŘő̮ƍķŗķŖğœ̮'̮ŔóƐƏ˫̗Ɠ̮˫ƌ̮ŗƖŢě̮ŗ
˫ŝƮŘ̮˫Ɠŗ˫ĜƓķŗ̮Ĺ˫ŒłƏķ̮˫ƓŗƖŢěġ̮ķŘĻ̮ĺŝ˫Ɛƌġ̮ŗ˫Şő̮řķ̮Ǝłŝ˫ěĿ˫̮ƓƮš˫ƐĢ̮˫Ɠ̮ƍķŘŎĻ̮řķġ̮ƈ˫ƌĢ̮˭
ƏƜŔƐƌř˫̮˫ŝ˫ƐšĢƮƕ̮ƮğĘĢ˫̮Ɠġ̮˫Ɠŗķř˫Ļġ̮ƈ˫óƌĢ̮̮̩ƖóŎƏ̮ƕ̮ŗƖóŢěŘƜŅĮóŁ̮ŖóčƮŘġ̮̮˫óƓ̮ƍķŘóŎĻ̮řķ̮˫óƓ̮ƍī
ĢƌĻ̮'Ŕš˫̮



˲˱˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ĢŁī̦Ŀ˫ƂƜƂŎŁ̦ġķŘĻ̦Ŀķœ˫ƔƐŢƜč̦

̩ŗķƖ̗Ɠ̮Ɗ˫ğ̮ƍœ˫ƔƏŗ̮œ̮̩ķŗ̮ƍŔƜŝŗƒ̮Ļ̮˭ŻŔƓ̮˫Ļ̮ŀƮœƕŔŎƌ̮ĢƮ˫Ɠ̮̩ķŘó̗Ɠ̮ŀóŝķ̮ńóŵ˫Ļ̮ƒóě̮Ģƌó̮šœƖ̮
ƍŔƜŝŗƒ̮Ļ̮ŻŔƓ̮œŗƖƌ̮ŘŲƏ̮˫Ļ̮ġŔƐě̮̩ķŘ̗Ɠ̮œƖš̮'ŠƓƕĘčŚ̮ƜƏĻ̮ƒ̮ġŔƐƮīŘŽ̮ƍķƖƐŵŗ̮œ̮ŀóƔŉ̮̙óƜƏƒ̮óĻ̮
ŻŔƓ̮̙ō̮ƒƉĶŞƌ̮˭ŠƓƕĘčř̮ķ̮ƎƮķŘ̮ƌķ̮ƐņłŞƌ˫̮ŀŞƜƏ̮'ķŖƈ̮ƎƮķ̮ŗœ̮ŀ̗ŞƁ̮˫Ļ̮ƒóĵķŗķ̮ƮœƕŔóŎƌŀ˫̮Ɠġ̮
˭ŠƓƕĘč̮ĢŶŝ̮ƍīŘĻ̮ŀŝķƒ̮ěƒ̮Ļ̮̩ŔƐƏķƖő̮ƎƮķ̮̩œķœ̮Ɗ˫Ɯč̮œƖš̮˫Ł̮ŔƏķƖłĻŗ̮œ̮ƋƜ̗ŶŁ̮ňƮ˫ółƏ̮ŠƓƕĘóč̮˫óĻ̮
ĢƓ˫ğī̮ġŘłŢƜĻ̮̙̗ŵ̮ŔƐěƕ̮̮ŗœ̮ŔƐƮīŘŽ̮œŗƖƌ̮ŠƓƕĘč̮Ŀƕ˫ŪƁ̮ƒƏƣœ˫ŵķġ̮ƒłšķœ̮Ŕš˫Ļ̮'ŗœ̮ƎƮķ̮ƒƐƜƌř̮
ƮœƕŔŎƌŀ˫̮Ɠġ̮Řũ˫ō̮ŠƓƕĘčƒ̮Ļ̮ŋŘš̮ŘƮř̮̙Ļ˫Ɓ̮Řěŕ̮ŀŝķ˰̮
˲̮˫Ļ̮ƍƖğ˫ƏƖğ̮ŴƮ˫Ɛť̮œƖŉƕ̮'ƕĢğĘƮ̮̮ġ˫ƓƒĻŘŦŎƐƌœ̮ŘŽ̮̮ńŵ˫Ļ̮œƖőĢƌš̮ĢŁ˫óƜƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƒě̮œƖ̮̮ŗœ
ŘƓ̮ƊķŔě̮'Ŕš˫Ļ̮Ŀƕ˫žłƌ̮ūƖĻŘƌ̮ŴƮ˫Ɛť̮řķ̮ķŘĻ˫óƐĻƎƮ˭̮̮œ˫ƔƐóŢƜčƌĢ̮̮ŗœ̮ƒóě̮œœŘóğŠƓƕĘč̮˫óƓ̮ĢóŁī̮ġ

ŠƓƕĘč̮ƎƮķ̮ųƖũƖƌ̮̮ĚƜĜžŁ̮ƒĻ̮ŴƮ˫Ɛť̮ŌŮŝ̮ŗœœŗƖƌ̮óŝŗŘĻ̮ĢƏ˫óƌř̮̩ŗƕœ̮̩ƕƤóŵ̮ƒóĻ'œŘƜğ̮ŗķŘóƁ̮Ģ
ƏƣƖŭ̮̩ř˫Ļ̮ŗœ̮ƀƜƂŎŁ̮ƕ̮ŔĻ˫Ʈ̮ŠƮķŚŽķ̮ƀƜƂŎŁĢ̮ŘŁ'œƖš̮Ɗ˫ŊƏķ̮ġ̮

˳̮'ŗ˫Ņī̮şƕŗ̮ŗœ̮Ŀƕ˫žŁ̮ƕ̮ƊŗƖŁ̮řķ̮Ģš˫Ə̩řķŔƏķ̮ŗœ̮ġŗķŔĻ˫Şō̮ġ˫Ɠ̮ġ˫ƓœķŔƮƕŗ̮ġŘĠšŗķŚğ̮ƕ̮ġŘƜğ
̮ƀƜƂŎŁ̮ňƮ˫łƏ̮ŘĻ̮ŀŝķ̮ƎĜ̗ƌ̮Ģƈ˫ƌŘƜŅĮŁ̮̙Ɯƈœ̮ƒĻ̮ƒě̮œŗķŖğĢŝŘłŝœ̮̮ĢƉƮŔóŶŁ̮˭Ŀ˫ŵƤŭķ̮ƒĻ̮ƎłšķŔƏ
ŀŝķ̮ƒłŽŘĠƏ̮ĿŗƖť̮ŀĻ˫Ļ̮ƎƮķ̮řķ.̮

˴şŗƖŁ̮ƕ̮Ģŝ˫Ɯŝ̮ƕ̮ġœ˫ŦłƁķ̮ƍƤě̮̙ƌķƖŵ̮ƒƉ̗ŉ̮řķ̮ġŘĠƮœ̮̙ƌķƖŵ̮ƀƜƂŎŁ̮ƎƮķ̮ƥŗ˫Ļŗœ̮'̮ġŗ˫łŽŗ̮ġ˫Ɠ
ƒƮ˫ƌŘŝĢƌ̮̙ƌķƖŵ̮ƎƮķ̮'ŀŝķ̮̩œƖĻ̮Ňŗ˫ő̮ƀƂŎƌ̮śŘłŝœ̮řķ̮ƒě̮œŗķœ̮œƖŉƕ̮ĢƂƜƂō̮ƍķŗķŖğ̮̮ŘóĻ̮ŔóƐƏķƖŁ

Ɛš˫Ļ̮ŗķŖğŘŅķ̮ƀƜƂŎŁ̮ňƮ˫łƏ'ŀŝķ̮̩ŔŢƏ̮ƒłŽŘğ̮ŘŲƏ̮ŗœ̮ƀƜƂŎŁ̮ƎƮķ̮ŗœ̮̙ƌķƖŵ̮ƎƮķ̮ŘŅķ̮ƎĜƈ̮̇Ŕ̮
'̮˵őŘĻ̮Ģřķ̮ěŘšŀ̮̮ġ˫ƓƒłŽŘƮŖč̮̩Ŕšŗ̮œ̮śŗƖĻ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮ƍķŘƔŁŗ̮œŭ̮̮Ģ˫ŝƇ̮̮ġ˫ƓœŗƖƌ̮ƚŝŗŘĻ˭̮̮
Ƈ˫ŶŽ̮̩œƖļƏ̮ƒƉƌ˫Ŷƌ̮ƕŘ̮Ļƕ̮ŗ̮ġƊ˫Ɣŝ̮˫ƔƏī̮Ŕěķŗ̮̩œƖĻ̮ŀŝķ̮̇ƒĻ̮ƎƮķ̮̙Ɯƈœ̮Ŀ˫ŵƤŭķ̮řķ̮ƎƮķ̮ěŘšŀ˫̮Ɠŗ̮œ̮
ƀƜƂŎŁ̮Řũ˫ō̮̩œ˫žłŝķ̮̮̩ŔŢƏŀŝķ' 
'̮˶ŚƜƏ˫Ĝƌ̮ŘĠƮœ̮ƒŮĻķŗ̮ĢŝŗŘĻƊ˫̮ƓĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ġ̮ƕ̮ĢĠłŞĜšŗƕ̮Ƈ˫̗łōķ̮˫Ļ''''''̮
'̮˷ƕ̮œƖŝ̮ŀƜžƜě̮˫Ļ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ĢŝŗŘĻ'''''̮
˸ŀěŘšŗœ̮ĢĠłŞĜšŗƕ̮Ƈ˫̗łōķ̮˫Ļ̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƎƜĻ̮ƒŮĻķŗ̮ĢŝŗŘĻ̮'̮śŗƖóĻķŘŽ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖč̮ġ˫Ɠ'



̦

̦

̦

ŴĻ˫Ɛƌ 

Ģŝŗ˫Ž̦ŴĻ˫Ɛƌ 

˲̮'˭ĢƏƖŭƤŽķ̮ś˫ļŵƕ̮̮ĢƉƜƈ̮̮ŀŒļĜƜƏ̓˲˴˹˺̒˭̮˭ġŗķŔĻ˫óŞō̮Ŀ˫ƂƜƂŎŁ̮ŗœ̮ĢŊƐŝœ˫ŦłƁķ̮œŘĻŗ˫ě
'ƒƌŘŁ̮Ŀķŗ˫ŢłƏķ̮˰ƍķŘƔŁ̮'Ƈƕķ̮ċ˫ĕ̮'ġœ˫ŦłƁķ̮ƊƖƉŵ̮ƕ̮Ģƈ˫ƌ̮ŀƮŘƮŔƌ̮

'̮˳ġŘğřŘĻ̮˭̩˫ƂƏ˫ő̮Řłěœ̮Ƈ˫̗ŉ˭̮ŝ˫ļŵ˭Ģ̮Řłěœ̮ƋƜƓķŘĻķ˭̮ęŔƁ̮ƍ˫šƕŘŽ˭̮ƋƮŘƌ̮̓˲˴˺˺̮'̒ĢŝŗŘĻŘ̮Ņķ̮
ĢƉƌ˫ŶŁ̮ĚŞƮŗ̮ĢŁ˫Ɯƈ˫ƌƕ̮̮ŀƜƈƖĶŞƌ̮Ģŵ˫̗łŉķŘ̮Ļ̮şřŗķ̮ŀěŘš̮ġ˫ƓƮ̮ŖčƒłŽŘ̮̩Ŕšŗ̮œ̮śŗƖóĻ̮ſķŗƕķ̮
ŗķœ˫ƔĻ̮ƍķŘƔŁ̮'ŠƏķœ̮ŗķŔĻ˫Şō˭ġ̮˲˲̓̒˲˭̮˲˶˺&˲˹˺̮'̮
'̮˴˭ĢƏ˫ŉ˫Ļ˫Ļ̮ŘžŶŉƕ̮̮ŔƜŊƌ̮̮ġŔļŵ̓˲˴˹˺̒ƧŮĻķŗ̮˭̮ŀóƜ̗ě˫ō̮ĢłěŘóšƕ̮̮œƖóŝ̮ƇƖ̗óŢƌ̮Ŀ˫óƜƈ˫ƌ̮

ŀěŘš̮˫ƓŠƓƕĘč̮'̮̮ƥŗ˫̗š̮˭Ɗƕœ̮Ƈ˫ŝ̮˭Ģƈ˫ƌ̮ġŗķŔĻ˫Şō̮ġ˫Ɠ˴̮Ťť̮˭˷˶&˹'˷̮
'̮˵ŗ˫ƔĻ̮˭ƊŔƂƌ̮ġŔƔƌƕ̮̮ƋņƜƌ̮ĢƐƜƌķ̮̮˫ƜƏ̓˲˴˺˴̒ĢŝŗŘĻ̮˭̮ƒŮĻķŗ̮ƎƜĻ̮ŚěŘ̗Ł̮ŀƜĜƈ˫ƌƕ̮̮ƒƏķŗƖŞŉ̮ƍœƖĻ̮

Ŀ˫Ɯƈ˫ƌŠƓƕĘč̮'̮̮ƥŗ˫̗š̮˭ƋŢš̮Ƈ˫ŝ̮˭Ģƈ˫ƌ̮ġŗķŔĻ˫Şō̮ġ˫Ɠ˵̮Ťť̮˭˳˴&˴˷'̮
̮˶'̮ŗƖč̮˭ġŗŔƜō̮ŔƜƌķƕ̮̮ŔƜƌķ̮̮ĢƏ˫łŝƕŘŝ̓˲˴˺˳̒ĢƮ˫ŝ˫Ɛš̮˭ƕ̮̮ƎƜóƜļŁ̮̙óƌķƖŵ̮ŘŅİóƌŘ̮óĻ̮ŀƮŘƮŔóƌ̮

Ŀ˫Ɯƈ˫ƌ̮ƥŗ˫̗š̮˭Ɗŗ˫Ɣĕ̮Ƈ˫ŝ̮˭ġŗķŔĻ˫Şō̮ŠƏķœ̮'˲˳̮Ťť̮˭˹˺&˲˲'˱̮
'̮˷ŗƖč̮˭ġŗŔƜō̮˭ŔƜƌķ̮˭ġƕŔŽ̮ƎŞōŔ̗Ŏƌƕ̮̮ƋņƜƌ̮ĢƐƜƌķ̮̮˫óƜƏ̓˲˴˺˴̒ĢóŝŗŘĻ̮˭̮ŘƜŅĮóŁ̮Ĺ˫óƐłŉķř̮ķ̮

ŀőķœŘč̮Ŀ˫Ɯƈ˫ƌŘ̮Ļ̮ŀƜŽ˫žš̮ġŘĠšŗķŚğ̮Ģƈ˫ƌ̮ŀěŘóš̮ġ˫Ɠ̮ƒłŽŘƮŖč̮̩Ŕóšŗ̮œ̮śŗƖóĻ̮ſķŗƕķ̮ŗķœ˫óƔĻ̮
ƍķŘƔŁ̮ƥŗ˫̗š̮˭ƋƓœŗ˫Ɣĕ̮Ƈ˫ŝ̮˭œ˫ŦłƁķ̮ƒƌ˫ƐŢƓƕĘč̮ƒƌ˫ƐƉŦŽ̮'˶˳̮Ťť̮˭˷˺&˹'˶̮
˸̮'̮ś˫Şō̮˭ƒƏ˫ĠƮ̮ĢƜŎƮƕ̮̮ĢļłŊƌ̮̙ğ̮ġŔ̗Ŏƌ̮ěŗƖš̮̓Ģ˲˴˺˳̒ƒŮĻķŗ˭̮ƎƜĻ̮ŏŘƏ̮ŘŅİóƌ̮Ŀ˫óƜƈ˫ƌƕ̮̮

ĢğĘƮƕ̮ġ˫Ɠ̮ŀěŘš̮ƥŗ˫̗š̮˭ƋƓœřƖƏ̮Ƈ˫ŝ̮˭Ŀ˫Ɯƈ˫ƌ̮ƒƌ˫ƐŢƓƕĘč̮ƒƌ˫ƐƉŦŽ̮'˲˳̮Ťť̮˭˳˴˺&˳˷'˵̮



˲˱˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

'̮˹ĢłƏ˫Ʈœ̮˭Ģ̗ƉƮœ̮˭ķŘƓř̮ĢƐĻ̮˭ŔƔƌ̮Ǝ̗ƔĻƕ̮̮Ɗ˫Ɣƈķ̮ĢƮ˫łŝƕŗ̮̩ŗœ̮̮ƒƏ˫Ɯƌ̓˲˴˺˵̒ƒŮĻķŗ̮˭̮ƎƜĻ̮ġĘŁķŘłóŝķ̮
óŝ̮˭Ŀ˫óƜƈ˫ƌ̮ƒƌ˫ƐóŢƓƕĘč̮ƒƌ˫ƐƉŦŽ̮'ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ŌŮŝ̮ƕ̮ŀěŘš̮ġŗ˫ŊŁ̮Ƈ˫˳˴̮ƥŗ˫̗óš̮˭˳˶̮˭

̮Ťť˲˳˴&˲˶˶'̮
'̮˺˭ƀƜƉŒƈķŔļŵ̮œ˫šŗƕ̮̮ƎƜŉ˫ƐƜĎƜĻ̮˫Ɯě̓˲˴˸˺̒˭ŠƓƕĘč̮̮şƕŗ̮̩˫ğŔƮœ̮˰ġŗķŔĻ˫Şō̮ŗœ̮ĢĻŘŊŁ̮ġ˫Ɠ

'řķŘƜš̮̩˫ĠŢƏķœ̮Ŀķŗ˫ŢłƏķ̮˰řķŘƜš̮˭Ƈƕķ̮ċ˫ĕ̮˭ġř˫̗Ə̮Ŕ̗Ŏƌ̮Ƨ̗ŉŘŁ̮'Ģłő˫Ɛš̮
˲˱̮''ƎƜŞō˭ĢƈƤŉ'Ŕ̗Ŏƌ˭ĢƮƖƈŘĠƐě̮˭Ģƈ˫̗ŉ̮˫ũŗ̮̓˲˴˺˶̮ĢŁ˫Ɯƈ˫ƌ̮Ĺ˫Ɛłŉķ̮ƎƜĻ̮ƒŮĻķŗ̮ĢŝŗŘĻ̮̒
ƕ̮̮˫Ļ̮ŀěŘš̮şřŗķŔƜěĮŁ̮ěŘš̮ŗœ̮ĢłěŘš̮ġ˫ŢŽķ̮ŀƜžƜě̮ƕ̮ĢğŔƐƮ˫̗Ə̮ƒƐƮŚƓ̮ŘĻŀ˫̮Ɠ̮̩Ŕóš̮ƒłŽŘƮŖč̮ġ
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ĻƜŘłŢġ̮ęƖš̮ƒĻ̮ŀļŞƏ̮˫Ɠġ̮ŔƂƏƮĠƐĢ̮Ə˫Ɣŉ̮ŗķř˫ĻĢ̮Ļ̮ŠƓ˫óě̮ƍķŘóŎĻ̮ƇƖóŭ̮ŗœ̮˭ŔóƏŗķœƜŘłóŢġ̮̮ŗœ
ƁƜŀ̗̮̮ƍ˫ŢƏĢƌœ̮ŔƐƓ'̮ŀěŘš̮ķŖƈ̮ŀěŘš̮˫Ļ̮ƒě̮ĢƮ˫Ɠ̮̮ĿŗƖť̮ŗœ̮ŔƐłŞƓ̮ū˫ļŁŗķ̮ŗœ̮ĢƉƉ̗ƈķ̮ƎƜĻ̮ġ˫Ɠ

ƌ̮ƍķŘŎĻ̮řƕŘĻ̮ŀŎŁ̮ŘłŢƜĻ̮ŗķř˫Ļ̮ĢĠłžšī̮ƕ̮Ģƈ˫ŘƜŅĮŁ̮ŀŽŘğ̮ŔƐƓķƖő̮ŗķŘƁ̮ĢğŔƏƖšŔƂƏ̮ƊŔŵ̮̮̇ƒě̮ķŘĕ
˫ŝ̮ƎƮķ̮ŗœƇ˫̮Ɠ̮ƕ̮̮ŀóŝŗœ˫Ə̮ŗ˫óļőķ̮ƒóĻ̮ƒóŉƖŁ̮˫Ļ̮ŔƏŔš̮ŗŘŪłƌ̮ƒě̮ĢƏķŗķŔƌ˫Ɣŝ̮ĺƉŹķ̮˭ĢƏķƕŗ̮ŔŶ̍Ļ̮řķ

ŀěŘš̮řķ̮ŌƜŎť̮Ŀ˫ŵƤŭķ̮ƎłšķŔƏ̮̮ƒĻ̮ķŗ̮œƖő̮ƒƮ˫ƌŘŝ̮ŔƐĻ˫Ʈ̮ŀŝœ̮Ģļŝ˫Ɛƌ̮̩œř˫Ļ̮ƒĻ̮ƒĜƐƮķ̮řķ̮̙ļƁ̮˫Ɠ
ŔƏ˫ŝŗ̮şƕŘŽ̮ŠóƏķœ̮ŘóĻ̮ƒóƜĜŁ̮˫óĻ̮ƕ̮ŗķř˫óĻ̮ŗœ̮ƒƮ˫ƌŘóŝ̮Űóžō̮˫óĻ̮ŬƮķŘš̮ƎƮķ̮ŗœ̮ŚƜƏ̮œķŘŽķ̮ĢőŘĻ̮'ŔƏ

ŔƐłŽ˫Ʈ̮ŀŝœ̮Ģļŝ˫Ɛƌ̮̩œř˫Ļ̮ƒĻ̮Ģŝ˫Ɛšŗķř˫Ļ̮̓˫ĠƏ̮ƕ̮ĞƏķœóƮƍ˫˼˭˳˱˳˱̮̒Ƈ˫óō̮ƎóƮķ̮˫óĻ̮'̮ŴĻ˫óƐƌ̮ęŗœ
ŗƮĜŞĢ̮ŚƓ̮ƒěƮƒƐ̮˫ƌŘŝƮƒ̮ŀěŘóš̮ķŚóŽķ̮ķŗ̮˫ƓƮŠ̮Ģƌœ̮̗Ɠķ̮řķ̮ŔóƐƓóƜŀ̮óŝ˫ŝķĢ̮ƈ˫óƌ̮œ˫óŦłƁķ̮ŗœĢ̮

ě̮Ŀ˫ŵƤŭķ̮'ŀŝķ̮ŗķœŗƖőŘĻĢ̮̗ķ̮œŗƖƌ̮ŗœƮƒĜƐ̮ŚƓ̮ƒƏƖĠĕƮƒƐ̮˫ƌŘŝƮƒ̮̮ŀóŎŁ̮ŀóŝķ̮ƎĜ̗ƌŘƜŅĮóŁ̮
ğŔƏƖšŔƂƏ̮ƊŔŵĢ̮ķŗķœĢƮ̮ġ˫Ɠ̮ŶƁķƕĢ̮̓Ʈ̮˫ŽƜŚƮĜĢ̮̒ƮĚ̮ķ̮˫óĻ̮'ŀóŝķ̮̩Ŕš̮ƒłő˫Ɛš̮˭Ŕš˫Ļ̮ŀěŘšóƮ̮Ǝ
ŔƂƏ̮ƊŔŵ̮˭Ƈ˫ōƮĠƐĢ̮˫ƏķƖŁ̮ŘĻĢƮ̮ķŘóĻ̮ŀěŘšġ̮ķŗķœ̮řķ̮œŔóŊƌ̮̩œ˫žłóŝķĢƮ̮ġ˫óƓ̮óŶƁķƕĢ̮ķŘóĻ̮œƖóőġ̮
̩œ˫žłŝķ̮˫Ɠġ̮˫ŉƮŚĠƮƎ̮łƏ̮ŗœ̮ƕƜƒŊ̮Ŗč̮Ż˫ŮŶƏķƮŘġ̮̮ƒĻ̮Őŝ˫č̮ŗœ̮ƍīóƮĚ̮óŎƌƜŬ̮ŗ˫óŊŁġ̮̮Ƈ˫óō̮ŗœ
źŁƜƜŘ̮ŘƜŅĮŁ̮Ģƌğ̮ğŔƏƖšŔƂƏ̮ƊŔŵ̮'œŗķŖĢ̮ķŗķœĢƮ̮ŶƁķƕĢ̮ŗ̮ŀŝķ̮ƎĜ̗ƌƮĚŞ̮ķŚŽķ̮ķŗ̮Ɗ˫ƔŝƮŠ̮̮'ŔóƓœ

                                                      

1. Dang, Tung Lam & Nguyen, Thi Minh Hue 



˲˲˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ğŔƏƖšŔƂƏ̮ƊŔŵĢ̮ķŗķœĢƮ̮ġ˫Ɠ̮ŶƁķƕĢ̮˭ƕ̮ƒĻƮ̩Ę̮Ə˫ƌř̮˭ŔĻ̮ŴƁķƖƌ̮ŗœĢ̮ŀěŘš̮ƒě̮̮ŔƐłŞƓ̮ŗ˫ŢŽ̮ŀŎŁ̮˫Ɠ
Ɖ̗ŵ̮˫ŁƜĿ˫̮ř˫ŝř˫Ļ̮ķŗ̮œƖőġ̮ķŘĻ̮ƕ̮ŔƐƐěġ̮ğƖƉŉƜŘġ̮ĜƏ̮řķ̮ŗƖóŭ̮ƒóĻ̮'ŀóŝķ̮ŘóŪƌ̮˭ŔóƐƓœ̮ŗƖƏ˫ƌ̮ƇƖ

ğŔƏƖšŔƂƏ̮ƊŔŵ̮˭ţ˫őĢ̮ķŗķœĢƮ̮ġ˫Ɠ̮ŶƁķƕĢ̮ĢƌŁ̮ŀěŘš̮ŔƏķƖ̮˫ƓĢƮ̮œ˫óŦłƁķ̮ĿƤĜóŢƌ̮˫óĻ̮ƒě̮ķŗġ̮
ķŗķœ̮ŗ˫Ļ̮ƒě̮ŔƐě̮ŗķœķƕ̮ŔƐłŞƓ̮ƒŉķƖƌĢƮ̮ġ˫ƓŹ̮ƜŔƈƖƌŘ̮ŚƓ̮ĺóƉŹķ̮ƒóě̮˭ŔƐƐě̮̙̗ŎŁ̮ķŗƮƒóƐ̮˫Ɠġ̮̮ŀóĻ˫Ņ

řƮœ˫ġ̮ķƮœ˫Ŋ̮Ģƌě̮Ɖ̗ŵ̮ƊŘƓķ̮'ŔƐƜŁ˫Ģ̮ŗķƕƖě̮˭̙ť˫ōóƮŜƏ˫̮̮ŀěŘóš̮œŘóĜƉ̗ŵķŘóš̮˫óĻ̮ķŗƮŬ̮̮ƍƤóě
œ˫ŦłƁķġ̮˭ƕ̮ƒĻƮ̩Ę̮ķŚóŽķ̮œƖěŗ̮ƍ˫ƌř̮ŗœƮŠ̮Ģƌœ̮ŚƓ̮ƒóĻ̮ŘóŊƐƌ̮ƕ̮ŔóƓƮƒóƐ̮˫ƌŘóŝƮƒ̮̮ŘŁƣ˫óĻĢƌó̮š'œƖ̮
ƈīĢ̗œ̮ķ˭Ŀŗ˫ļĜ̌Ɠ̮ƕ̮ƖƉĎƌ˫ě̮̓˼˳˱˲˲ŗœ̮˭̒ƮŔƐłŽ˫̮ŀěŘóš̮̮ŀļóŞƏ̮ĢğŔƏƖóšŔƂƏ̮ƊŔóŵ̮ŀóĻ˫Ļ̮řķ̮ĢƮ˫Ɠ

ƒƮ˫ƌŘŝ̮ŔƐłóŞƓ̮ƍķŘĠƏ̮˭Ģŉŗ˫ő̮ƍķŗķŖğ̮Ģƌ̮ŔóƐƏķƖŁ̮óƉőķœ̮œķŘóŽķ̮ƒóĻ̮ķŗ̮˫óƔƏīĢ̮óŅķ̮'ŔƐóšƕŘžĻ̮ƊŔóŵ̮Ř
ğŔƏƖšŔƂƏĢ̮ķŗķœĢƮ̮ġ˫Ɠ̮ŶƁķƕĢ̮ŚƓ̮ŘĻƮƒƐ̮˫ƌŘŝƮƒ̮Ļ̮ŗœƜƎ̮ŀěŘš̮˫Ɠ̮ƕŗ̮ƒĻş˫̮ƓĢƮ̮̮ƒě̮ŀŝķ̮Ŀƕ˫žłƌ
Ɖě̮ŗƖŭ̮ƒĻĢ̮Ŗč̮Ż˫ŮŶƏķ̮ƊŔŵ̮Ƈ˫Ə˫ě̮˫ĻƮŘġ̮Ɖ̗ŵƜŁ˫Ģ̮Ə˫ƌř̮˭ţ˫ő̮ŗƖŭ̮ƒĻ̮'ŀŝķ̮ŗ˫ğř˫ŝĢ̮ŚƓ̮ƒěƮƒƐ̮
Ɖ̗ŵƜĿ˫Ź̮Ɯ̙Ļ˫ƁŘ̮š˫Ə̮Ż˫ŮŶƏķĢ̮ķŗķœ̮ŗķř˫Ļ̮řķĢƮ̮˫Ɠġ̮ŹƜŘ̮Ŕ˭óš˫Ļ̮ŘŁƣ˫óĻ̮̋ƣ˫̗łōķ̮̩˭ŔƏƖšŔƂƏ̮ŘƜŅĮóŁ̮
ĻƜŘłŢ̮̮̋ƣƕķ̮'ŀŝķķŘĻ̮˭ġ̮ŀěŘš̮˫ƓĢƮ̮ŗ̮˫Ļ̮ƒěƮĚŞ̮łĻ˫ƁŗĢ̮ĻƜŘłŢġ̮˫óƓŗķř˫Ļ̮ŗœġ̮̮ƒóŉķƖƌ̮ƇƖóŦŎƌ

̮˭ŔƐłŞƓƮƐŶĢ̮ķŘĻġ̮ŀěŘš̮˫ƓĢƮ̮˫Ɛť̮ŗœ̮ƒěƮŴ̮łĻ˫Ɓŗ̮̓ŚěŘ̗Ł̮ƋěĢ̮ŘŁķŘĻ̮ƕ̮̒ġ̮ŀěŘóš̮˫Ɠġ̮̮ŘłĜĕƖóě
ķŘĻ̮˭Ɗƕœ̮'ŀŝķ̮ŘłğŗŚĻ̮˭ŔƐłŞƓ̮ŀŶƐť̮ŗœġ̮ŀěŘš̮˫ƓĢƮ̮ŝŘłŝœ̮ƒěĢ̮Řł̗ěġ̮˫ƌŘŝ̮ƒĻƮƒ̮ŉŗ˫óőĢ̮

ŔƏŗķœƮ̮˫̮œŚƏƮĚ̮č̮ƒĻƜŠ̮˫ƔƏ̮ŗœ̮'ŀŝķ̮ŘłğŗŚĻ̮˭ŔƐłŞƓ̮ŧŘŽƮ˭ŀķ̮ŘĻġ̮Řšŀě̮˫ƓĢƮ̮Ɩš̮˫Ļ̮ƒěę˫̮Ɠġ̮
˫ũ˫ƂŁġ̮žƐƌĢ̮ķŘĻ̮˭Ƈ˫ņƌ̮ƍķƖƐŵ̮ƒĻ̮̓ŔƐłŞƓ̮ƒŉķƖƌġ̮ŀěŘš̮˫ƓĢƮ̮şřŗķ̮˫Ļ̮ġŗķŖğ̮˫čƜƮƎ̮Ʈ̮˫̮œƖóěŗ̮ŗœ

ŀŝķ̮ŘłğŗŚĻ̮̒ŀŶƐť̮ŜĎƜƉƜŽ̮ƕ̮˫ƐƜƈƖƌ̮ŚƜŁŗƕķ̓˽˭˳˱˲˵'̮̮̒ƎóƮķ̮˭̩Ŕóš̮ƒóĵķŗķ̮Ŀ˫ŎƜóũƖŁ̮ƒĻ̮ƒŉƖŁ˫Ļ
̮˫Ļ̮ŠƓƕĘč̮ŻŔƓŘƜŅĮŁ̮ğŔƏƖóšŔƂƏ̮ƊŔŵĢ̮ŚƓ̮ŘóĻƮƒóƐ̮˫ƌŘóŝƮƒ̮̮ŀěŘóš̮œŘóĜƉ̗ŵ̮ƕŀěŘóš̮ŗœ̮̮ġ˫Ɠ

̮ŗķŘƁ̮ƍƖƌřī̮œŗƖƌ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƒłŽŘƮŖčĢƌœ̮'ŔƓ̮ 

                                                      

1. Almeida, Heitor; Campello, Murillo; Hackbarth, Dirk 

Ortiz-Molina, Hernán  &Phillips, Gordon M. 2. 



ŀěŘș̌œŘĜƉ̗ŵ̦ƕ̦ƒƮ˫ƌŘș̂ƒƐƮŚƓ̦ŘĻ̦ĢğŔƏƖšŔƂƏ̦ƊŔŵ̦ŘƜŅĮŁ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˲˲˲ 

˳̦'̦ƕ̦ŠƓƕĘč̦ġŘŲƏ̦ĢƏ˫ļƌŠƓƕĘč̦ŘĻ̦ġŗƕŘƌ̦ƎƜŢƜč̦ġ˫Ɠ̦

ŗ̮ŴĻ˫Ɛƌ̮ęŗœƮĚŞ̮ŚƓ̮ƒěƮƒƐ̮˫ƌŘŝƮƒ̮ŀěŘš̮ķŚŽķ̮ķŗ̮˫ƓƮŠ̮Ģƌœ̮ŔƐƓ̮̗Ɠķ̮řķƜŀ̮óŝ˫ŝķĢ̮óŦłƁķ̮ŗœ̮œ˫
ƈ˫ƌĢ̮ķ̮˫Ļ̮'ŀŝķ̮ŗķœŗƖőŘĻƮƎ̮̗ě̮Ŀ˫ŵƤŭķ̮˭Ƈ˫ōĢ̮ķ̮œŗƖƌ̮ŗœƮƒĜƐ̮ŚƓ̮ƒƏƖĠĕƮƒóƐ̮˫ƌŘóŝƮƒ̮̮ƎóĜ̗ƌ

̮ŀŎŁ̮ŀŝķŘƜŅĮŁ̮ğŔƏƖšŔƂƏ̮ƊŔŵĢ̮Ɗ˫ƔŝƮ̮Ě̮ğ̮ŗķŘƁ̮ŀěŘšƜ˭œŘ̮œŗķœ̮œƖŉƕóĻ̮'˫̮ķóƮƎ̮̮ƊŔóŵ̮˭Ƈ˫óō
ĢğŔƏƖšŔƂƏ̮˫ƏķƖŁ̮ŘĻĢƮ̮ķŘĻ̮ŀěŘšġ̮ķŗķœ̮řķ̮œŔŊƌ̮̩œ˫žłŝķĢƮ̮ġ˫Ɠ̮ŶƁķƕĢ̮ķŘóĻ̮œƖőġ̮̩œ˫žłóŝķ̮˫Ɠġ̮

˫ŉƮŚĠƮƎ̮łƏ̮ŗœ̮ƕƜƒŊ̮Ŗč̮Ż˫ŮŶƏķƮŘġ̮̮ƒĻ̮Őŝ˫č̮ŗœ̮ƍīóƮĚ̮óŎƌƜŬ̮ŗ˫óŊŁġ̮źŁ̮Ƈ˫óō̮ŗœóƜƜŘ̮ŘƜŅĮóŁ̮
Ģƌğ̮'œŗķŖ̮ğŔƏƖšŔƂƏ̮ƊŔŵĢ̮ķŗķœĢƮ̮ŶƁķƕĢ̮ŗ̮ŀóŝķ̮ƎóĜ̗ƌƮĚóŞ̮ķŚóŽķ̮ķŗ̮Ɗ˫ƔóŝƮŠ̮̮ƊŔóŵ̮'ŔóƓœ

ğŔƏƖšŔƂƏ˭Ģ̮ƕ̮ƒĻƮ̩Ę̮Ə˫ƌř̮˭ŔĻ̮ŴƁķƖƌ̮ŗœĢ̮š̮ƒěŀěŘ̮˫Ɠ̮Ɖ̗ŵ̮˫óŁ̮ŔƐłóŞƓ̮ŗ˫ŢŽ̮ŀŎŁóƜĿ˫̮̮ķŗ̮œƖóő
ř˫ŝř˫Ļġ̮ķŘĻ̮ƕ̮ŔƐƐěġ̮ğƖƉŉƜŘġ̮ķŔóƂƏ̮˭ţ˫óő̮ŗƖóŭ̮ƒóĻ̮'ŀóŝķ̮ŘóŪƌ̮˭ŔƐƓœ̮ŗƖƏ˫ƌ̮ƇƖĜƏ̮řƮĠƐĢ̮
ķŗķœĢƮ̮ġ˫Ɠ̮ŶƁķƕĢ̮Ģƌ̮ŀěŘš̮ŔƏķƖŁ̮˫ƓĢƮ̮œ˫ŦłƁķ̮ĿƤĜŢƌ̮˫Ļ̮ƒě̮ķŗġ̮̮ƒóě̮ŔóƐě̮ŗķœķƕ̮ŔƐłŞƓ̮ƒŉķƖƌ
ķŗķœ̮ŗ˫ĻĢƮ̮ġ˫ƓŹ̮ƜŔƈƖƌŘ̮ŚƓ̮ĺƉŹķ̮ƒě̮˭ŔƐƐě̮̙̗ŎŁ̮ķŗƮƒƐ̮˫Ɠġ̮ŀĻ˫Ņř̮óƮœ˫ġ̮ķƮœ˫óŊ̮Ģƌě̮̮ƊŘóƓķ̮'ŔóƐ
Ɖ̗ŵƜŁ˫Ģ̮ŗķƕƖě̮˭̙ť˫ōƮŜƏ˫̮ķŗ̮ŀěŘš̮œŘĜƉ̗ŵ̮ķŘš̮˫ĻƮŬ̮œ˫ŦłƁķ̮ƍƤěġ̮˭ƕ̮ƒĻƮ̩Ę̮̮œƖěŗ̮ƍķŗƕœ̮ŗœ
ķŚŽķƮŠ̮Ģƌœ̮ŔƓ̮ŚƓ̮ƒĻ̮ŘŊƐƌ̮ƕƮƒƐ̮˫ƌŘŝƮƒ̮̮ŘŁƣ˫ĻĢƌš̮œƖ̮'ĹƖĕŗ˫ĕ̮ƌƖƔžƌĢ̮Ɛłļƌ̮˫ƌĢ̮Ļœķ̮ŘóĻóƜĿ˫̮
ƈ˫ƌĢ̮ķŗķœ̮şƕŘŽ̮ŠƂƏ̮ƒě̮˭ŀŝķ̮ŀěŘšĢƮ̮ŀěŘš̮ŠƐěķƕ̮ŗœ̮ķŗ̮ķŘóš̮ƒóĻ̮˫ƓƮŬ̮œ˫óŦłƁķġ̮źłƌóƜŘ̮̮ƕ
ƐĖ̗ƓƜƎ̮Ļœķ̮ŘĻƜĿ˫Ɓ̮Ɯŀ̗̮ŗķŖğġ̮ķŗķœĢƮ˭̮Ż˫ŮŶƏķ̮ƒěŖ̮čƮŘġ̮Ɖ̗ŵƜŁ˫Ģ̮ŗ̮ƒĻ̮ķŗƮĚóŞ̮̮ŬļŁŘóƌ̮Ɗ˫Ɣóŝ
Ģƌě̮˭ŔƐ̮̮ƒłŞŉŘĻĢƌě̮ŔƐķŗķœ̮şƕŘŽ̮'ĢƮ̮˫óƓġ̮óŶƁķƕĢ̮˫óƓŗķř˫Ļ̮ŗœġ̮ŹóƜŘ̮Ə̩ŔƏƖóšŔƂ̮žŒŁƜż̮˫óƓġ̮
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˫ƌŘŝƮƒ̮ŘĜŽġ̮'ŀŝķ̮̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġŗ˫Ƃžƈķƕŕ˲˴˺˹č̮ŗœ̮̮̒ĢóŝŗŘĻ̮ƒĻ̮ĢŢƓƕĘŘƜŅĮóŁ̮̮ƍŗ˫óƂŁ̮ƊŔóŵ
Ł˫ŵƤŭķĢ̮˭ğŔƏƖšŔƂƏ̮ƊŔŵĢ̮Ĝƈ˫ƌ̮ŚěŘ̗Ł̮ƕ̮Ɗ˫ƔŝƜŀ̮č̮ŀƁœ̮ŘĻƜŠ̮ĻƜóƐĢ̮œƖóŝ̮̮'ŔóƐłőķœŘč̮ƒóŶƌ˫ŉ
ŗ˫ƌīġ̮ŀěŘš̮˭ŠƓƕĘč̮˫Ɠġ̮̮œķŔóŶŁ̮ƒóě̮ŀóŝķ̮̩œƖóĻ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ƖŪŵ˹˷̮̮ŀěŘóš
˫Ɛļƌġ̮ƉŎŁƜ̮̙ũŘŽƜƒ˫̮Ɠ̮ũŘŽ̮ƍƖƌřī̮'ŔƐłŽŘğ̮ŗķŘƁƜƒ˫̮Ɠġ̮ƂŎŁƜƀ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮̮Ŀ˫ŶĻŘƌ̮̙ƁķŔō̮şƕŗ
ƈƖ̗ŶƌĢ̮ƊŘƏ̮Ě̗ě̮ƒĻ̮ƕ̮̮ŗķŚŽķEviews7̮Ŗč̮ĿŗƖťƮŀŽŘ˫łƏ̮'Ʈň̮ũŘŽ̮ƍƖƌřīƜƒ˫̮Ɠ̮̮ƍ˫ŢƏĢƌœ̮ŔƓ̮̮ƒě
̮ƊŔŵƍŗ˫ƂŁ̮Ł˫ŵƤŭķĢ̮ķŗķœġ̮č̮ŀƁœ̮ŘĻ̮ŀļņƌ̮ŘŅķƜŠ̮ĻƜƐĢ̮ķ̮'ŀóŝķ̮œƖŝóƮƎ̮ŔóĻƮƎ̮óƐŶƌ˫̮̮ƒóě̮ŀóŝķ
ŀěŘš̮˫ƓĢƮ̮Ł˫ŵƤŭķ̮ƍŗ˫ƂŁ̮ƊŔŵ̮Ťő˫š̮ƒěĢ̮ƍī̮ŗœ̮˫č̮˫ƓƜƮƎ̮ŘŁ̮č̮ŀóƁœ̮ŀŝķƜŠ̮ĻƜóƐĢ̮œƖŝ̮ƍ˫óš
ġķŗķœ̮Řł̗ě̮ŻķŘŎƏķġ̮ğŔƏƖšŔƂƏ̮ƊŔŵ̮ŘŅķ̮ţƖŦő̮ŗœ̮˫ƌķ̮̇ŀŝķĢ̮č̮ŀƁœ̮ŘĻ̮Ɗ˫ƔŝƜŠ̮ĻƜƐĢ̮̮œƖóŝ
ƐĖ̗Ɠ̮ƕƜƎ̮Ź̮ŘŅķƜƂłŞƌŘƜƋ̮Ĝƈ˫ƌ̮ŗ˫łő˫ŝƜŀ̮ŔƓķƖš̮̒ŚěŘ̗Ł̓ġ̮ƮŀŽ˫̮ŔŢƏ' 

˵̦'ƒƜũŘŽ̦ġ˫Ɠ̦ŠƓƕĘč̦

˲̮'ğŔƏƖšŔƂƏ̮ƊŔŵĢ̮Ɗ˫Ɣŝ̮ŚƓ̮ŘĻƮƒƐ̮˫ƌŘŝƮƒ̮ŘƜŅĮŁ̮ŗķœ˫ƐŶƌġ̮'œŗķœ 
˳̮'ƊŔŵ̮ğŔƏƖšŔƂƏĢ̮Ɗ˫Ɣŝ̮š̮œŘĜƉ̗ŵ̮ŘĻ̮ŀěŘŘƜŅĮŁ̮ŗķœ˫ƐŶƌġ̮'œŗķœ 

˶̦'ŔƌƇ˫̦Ɠ̦ġƀƜƂŎŁ̦ĢƉƜƉŎŁ̦˫ƓŘƜźłƌ̦ƍ˫ƜĻ̦ƕ 

ŻƤőŘĻ̮ŘŲƏƮƒ˫̮Ɠġ̮̮̐ƉŵĢ̮ƐłļƌĢ̮˫̗Ə̮ŘĻƮğŔƐĢ̮˭Ə˫̗ƓķŘĻƖŝƜƊ˫Ł̮̮ƕƜƎ̗ł̮̓˼˳˱˱˲̮̮̒ƍ˫ŢƏĢƌœ̮ŔƐƓ̮̮ƒě

ĢğŔƏƖšŔƂƏƌ̮Ģ̮ŔƏķƖŁ̮̮ŀěŘóš̮œŘĜƉ̗ŵ̮ŘĻŘƜŅĮóŁ̮ółō̮˭œŗķŖóĠĻ̮ŀóļņƌĢ̮Ə˫óƌřĢ̮ŧŗ˫ŶŁ̮ƒóě̮˫óƓġ̮

˫̗ƏƮğŔƐĢ̮ķ̮ŗœ̮'œŗķŔƏ̮œƖŉƕƮƎ̮ŘšķƮŬ̮ŔƂƏƮĠƐĢ̮˫ƌŘŝ̮œƕŗƕƮƒ̮ŘŎŁ̮ķŗ̮̩˫ğī̮ƍķŗķŖğƮĚ̮Ģƌě̮̮ƒóě̮ŔóƐ

                                                      

1. Subrahmanyam, Avanidhar & Titman, Sheridan 



ŀěŘș̌œŘĜƉ̗ŵ̦ƕ̦ƒƮ˫ƌŘș̂ƒƐƮŚƓ̦ŘĻ̦ĢğŔƏƖšŔƂƏ̦ƊŔŵ̦ŘƜŅĮŁ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˲˲˶ 

ƁƜŀ̗̮˫Ɠ̮ķŘĻ̮ķŗġ̮ŕƮƍ˫ŶžƐ̮ŔƏřƖƌī̩̮ŘŁ̮Ģƌě̮̮̩˫ğī̮ƍķŘğ̮ƒƉƌ˫Ŷƌ̮'ŔƐƐŘƜŅĮŁ̮̮ķŗ̮œƖóő̮ĿƤƌ˫óŶƌ˫óĻ̮̮ŗ˫ółŽŗ

ŔƌƮŘƮłĢ̮ĘŁķŘłŝķ̮ŗœġ̮ŁƤƌ˫ŶƌĢ̮̮œƖő̮ƒŞƮ˫ƂƌĢƌě̮ŔƐƐķ̮'ƮƎ̮Ɖ̗ŵ̮œŘĜƉ̗ŵ̮œŗƖőř˫Ļ̮ŘŅķƜŁ˫Ģ̮̮œƖļƔĻ̮ķŗ

ĢƌĻ̮œƕŔŎƌ̮ƕ̮ŔŢŒƮŀ˫̮Ɠġ̮ƈ˫ƌĢ̮̮ŠƓ˫ě̮ķŗĢƌœ̮̮'ŔƓ 
̩ƕƤŵ̮ķ̮ŘĻƮ˭Ǝ̮̗ŦŁƜƋ̮ŕƮƍ˫ŶžƐŹ̮Ɯƈ˫ƌŘĢ̮ķŘĻġ̮̮ƍŔƏ˫ƌƮ̮˫Řŉ̮ŘĻ̮ƎłŽŗƮƍ˫̮˫Ɠġ̮ŔƂƏġ̮̮ŀěŘšŘƜŅĮŁ̮

ƌĢ̮œŗķŖğķ̮'ƮƎ̮ƕ̮ƒĻ̮ŘƌķƮ̩Ę̮Ə˫ƌřĢ̮Ļ̮ƒŮĻķŗ̮ƒě̮ŀŝķ̮ŔƐ̗šřŗķƜƎ̮ŕƮƍ˫ŶžƐ̮̮Ŕš˫Ļ̮̩ŔƐƐĜš̮ŀěŘš̮ƕóƮ˫̮
̗ŭķ̮ƊŔŵƜƍ˫Ɛ̮ŘŉƮƍ˫̮ŔƂƏġ̮̩ėƕŘč̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ƣ˫Ļ̮˫Ɠġ̮ķœ̮œƖŉƕ̮œƖŉƖƌŔóš˫Ļ̮ƒłóš̮̮ƕ̮ƒóĵƖƏ̮˭ĞóƏ˫Ž̓
ƒŞƜŁ˼˭˳˱˱˺'̒ 

Ƈƕķ̦ƇŔƌ̦
COC=Ŭ0+ɓ1ILLIQUIDITY+ɓ2LOGMCAP+ɓ3LEV+ɓ4ROE+ɓ5VOLROE+ɓ6PPE

+ɓ7R&D+ɓ8LogAGE+ɓ9DIVPAY+ɓ10SALEGROW+ɓ11LOGPRIE +ɓ12RET+0 

Ɗƕœ̦ƇŔƌ̦
PERFORMANCE=Ŭ0+ɓ1ILLIQUIDITY+ɓ2BETA+ɓ3ROA+ɓ4BM+ɓ5LOGMCAP+0 

ƒłŞĻķƕ̦ġ˫ƓŘƜźłƌ̦

COCŝ̮ƒƐƮŚƓ̮˰̮ƒƮ˫ƌŘĢƌĻ̮Ŕš˫&̮̮̙̗ŵ̮ŘƮř̮şƕŗ̮ƒĻĢƌě̮'ƋƜƐ̮
̮

 

ſƖŽ̮ƒŮĻķŗ̮ŗœ˭̮K̮˰̒ƒƮ˫ƌŘŝ̮ƒƐƮŚƓ̮̓ƍķŗķŔƌ˫Ɣŝ̮ŗ˫ŲłƏķ̮œŗƖƌ̮̩œř˫Ļ̮ŏŘƏ̮ŻŘŶƌ̮̇
DĢŁī̮Ƈ˫ŝ̮ŗ˫ŲłƏķ̮œŗƖƌ̮Ɗ˫Ɣŝ̮œƖŝ̮˰̮̇
PƇ˫ŝ̮ġķŔłĻķ̮ŗœ̮Ɗ˫Ɣŝ̮ŀ̗ƜƁ̮˰̮̇

 G̮˰ŗ˫ŲłƏķ̮œŗƖƌ̮Ŕšŗ̮ŏŘƏ̮

                                                      

 Noe, Thomas H. & Tice, Sheri  Fang, Vivian W; 1. 



˲˲˷̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̮ŠƜč̮œƖŝ̮˭ŗ˫ŲłƏķ̮œŗƖƌ̮Ɗ˫Ɣŝ̮œƖŝ̮ƒļŝ˫Ŏƌ̮ġķŘĻ̮̮ƋƔŝ̮ŘƓ̮̩Ŕš̮ĢƐƜĻ̮ƕ̮ƒółŽŘğ̮ŗķŘƁ̮̙̗ŵ̮ęƤƌ
̩ŗƕœ̮ŗœ̮œƖóŝ̮̙óě̮ƒóĻ̮Ģ̗ƜŞƂŁ̮œƖŝ̮ŀļŞƏ̮ƎƜĠƏ˫Ɯƌ̮ś˫ŝķ̮ŘĻ̮ŗ˫ŲłƏķ̮œŗƖƌ̮Ɗ˫Ɣŝ̮œƖŝ̮ŜĎŝ̮̮ġķ˶̮

̩řķŔƏķ̮ƒƈ˫ŝ̮̮şƕŘŽ̮Ŕšŗ̮ĢŝŔƐƓ̮ƎƜĠƏ˫Ɯƌ̮řķ̮ŗ˫ŲłƏķ̮œŗƖƌ̮Ŕšŗ̮ŏŘƏ̮ġķŘĻ̮'Ŕš̮ġŘƜğ˶̮̩œ˫žłŝķ̮ƒƈ˫ŝ
ƒļŝ˫Ŏƌ̮ŗƖŲƐƌ̮ƒĻ̮ƇƖ̗Ŷƌ̮ŗƖŭ̮ƒĻ̮'ŔƮœŘğ̮óŝķ̮Ɗ˫Ɣŝ̮œƖŝ̮Ŕšŗ̮ŏŘƏ̮řķ̮Ŕšŗ̮ŏŘƏ̮ġĢƌ̮̩œ˫žł̮̮˭œœŘóğ

̮ĺļŝ̮ƒĻ̮şƕŘŽ̮ŏŘƏ̮˫ƌķŘƜŅĮŁƒƮƕŗ̮řķ̮şƕŘŽ̮ęŔƏķ̮ġŘƮŖč̮̮Ŕóšŗ̮ŏŘƏ̮˫Ļ̮ƒŞƮ˫Ƃƌ̮ŗœ̮ġŗķŔĻ˫Şō̮ġ˫Ɠ
ŠƜč̮̙Ļ˫Ɓ̮ƕ̮ŘŁŗķŔƮ˫č̮Ɗ˫Ɣŝ̮œƖŝ̮ĢƐƜĻ̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĢĻ˫Ɯƌ˫ě̮̓ŀŝķ̮ŘŁ˲˴˺˶'̮̒

PERFORMANCE̮ŀěŘš̮œŘĜƉ̗ŵ̮˰ĢƌĻ̮Ŕóš˫&̮̮ƒļóŝ˫Ŏƌ̮ŗƖóŲƐƌ̮ƒóĻ̮ƎƜĻƖóŁƖƜě̮ŀļóŞƏ̮řķ
Ģƌ̮̩œ˫žłŝķ̮œŘĜƉ̗ŵ̮ƋƜƐě'̮̮ƋƜóŞƂŁ̮̒Ɗ˫Ɣŝ̮ƍ˫ļō˫ť̮ſƖƂō̮ġŘłŽœ̮şřŗķ̮%ŗķř˫Ļ̮şřŗķ̓4ƎƜĻƖŁƖƜě
̙ě̮ĢƮķŗķœ̮ŘĻ' 

̙ƂłŞƌ̦ŘƜźłƌ̦

ILLIQUIDITY̮ĢğŔƏƖšŔƂƏ̮ƊŔŵ̮˰ĢƌĻ̮Ŕš˫&̮̮ƒóĻ̮œƖóƔƜƌī̮ĢğŔƏƖóšŔƂƏ̮ƊŔóŵ̮ŀļŞƏ̮ƀƮŘŭ̮řķ
Ģƌ̮ŀŝœ̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġŗŔƜō̮̓ŔƮī˲˴˺˱'̮̮̒ƋóŊō̮ŘóĻ̮̩œř˫óĻ̮ƀóƉŮƌ̮ŗŔóƁ̮ƋƜóŞƂŁ̮řķ̮ŀļóŞƏ̮ƎƮķ

Ə˫ƌř̮̩ř˫Ļ̮ƄƮ̮ŗœ̮ĿƤƌ˫ŶƌĢ̮ƌ̮ŀŝœ̮ƒĻ̮ƎƜŶƌ̮ĢŔƮī.̮Ťő˫š̮ƇƖƌŘŽ̮ğŔƏƖšŔƂƏĢ̮ƌīƜœƖƔ˰̮̮
ILLIQit = 1/Dit (×|Ridt|/ Vidt)̮

ƒě̮̮ƍī̮ŗœRidt̮̮ƋƔŝ̮̩œř˫Ļi̮̮řƕŗ̮ŗœd̮̮̩˫ƌ̮ŗœt̮˭Vidt̮̮ƋŊōĿƤƌ˫Ŷƌ̮ƕŗ̮ŘĻġ̮̮ƋƔŝi̮̮řƕŗ̮ŗœd̮

̮̩˫ƌŗœt̮̮ƕDit̮˫Ɠřƕŗ̮œķŔŶŁġ̮ƕŗ̮ŘóĻ̮ƒóƉƌ˫Ŷƌ̮Ɗ˫ŊƏķġ̮̮ƋƔóŝi̮̮̩˫óƌ̮ŗœt̮̮ƕILLIQ̮̮ŔóƂƏ̮ƊŔóŵ̮ŀļóŞƏ
ğŔƏƖšĢ̮ĢƌĻ̮Ŕš˫'̮ğŔƏƖš̮ŔƂƏ̮ƊŔŵ̮ŀļŞƏ̮ŗķŔƂƌ̮ƒĕ̮ƍ˫ƐĕĢ̮Ŕóš˫Ļ̮ƣ˫óĻ˭̮̮ŔóƂƏ̮ƊŔóŵ̮˫óĻ̮ƋƔóŝ̮ƍī
ğŔƏƖšĢ̮ķ̮ŗķŔƂƌ̮'ŀŝķ̮ƕŘĻƕŗƮƎ̮Ə˫ƌř̮ŀļŞƏĢ̮Ɓ̮ƒě̮ŀŝķ̮ƣ˫ĻƜŀ̗̮̮ƋóŊō̮ƒóĻ̮ŠƐóěķƕ̮ŗœ̮ƋƔóŝ

ęŔƏķ̮ĿƤƌ˫Ŷƌ˭̮źŁƜĿķŘř̮Ʈœ˫ġ̮Ŕš˫Ļ̮ƒłšķœ'̮ķƮƎ̮ŶƌƜŗ˫̮Ɓ̮ŠƐěķƕ̮ƍķƖƐŵ̮ƒĻƜŀ̗̮̮ƒóĻ̮Ɗ˫Ɣóŝ̮ƒóƏķřƕŗ
ŞžŁ̮ĿƤƌ˫Ŷƌ̮ƋŊōƜŘ̮Ģƌš̮Ɩœ'̮



ŀěŘș̌œŘĜƉ̗ŵ̦ƕ̦ƒƮ˫ƌŘș̂ƒƐƮŚƓ̦ŘĻ̦ĢğŔƏƖšŔƂƏ̦ƊŔŵ̦ŘƜŅĮŁ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˲˲˸ 

ĢƈŘłƐě̦ġ˫ƓŘƜźłƌ̦

LOGMCAP̮ŗķř˫Ļ̮şřŗķ̮ƋłƮŗ˫Ġƈ̮˰ĢƌĻ̮Ŕš˫&̮̮ŗŔĻŘóũ̮Ɗ˫Ɣŝ̮œķŔŶŁ̮řķ̮˰ŗķř˫Ļ̮şřŗķ̮ƒļŝ˫Ŏƌ̮̩ƖŎƏ
'ŔƮī̮Ģƌ̮ŀŝœ̮ƒĻ̮Ɗ˫Ɣŝ̮ĢƏ˫Ʈ˫č̮ŀ̗ƜƁ 

LEV̮Ģƈ˫ƌ̮ƊŘƓķ̮˰ĢƌĻ̮'ŔƮī̮Ģƌ̮ŀŝœ̮ƒĻ̮̙ě̮ĢƮķŗķœ̮ŘĻ̮̙ě̮ĢƓŔĻ̮ƋƜŞƂŁ̮řķ̮̇Ŕš˫ 
ROE̮Ɗ˫Ɣŝ̮ƍ˫ļō˫ť̮ſƖƂō̮̩œř˫Ļ̮˰ĢƌĻ̮̮Ťƈ˫ő̮œƖŝ̮ƋƜŞƂŁ̮řķ̮'Ŕš˫̮ƒóĻ̮Ɗ˫Ɣŝ̮ƍ˫ļō˫ť̮ſƖƂō̮ŘĻ

'ŔƮī̮Ģƌ̮ŀŝœ 
VOLROE̮Ɗ˫Ɣŝ̮ƍ˫ļō˫ť̮ſƖƂō̮Ŀ˫Ə˫ŝƖƏ̮˰ĢƌĻ̮̮ŗ˫óƜŶƌ̮ŻķŘóŎƏķ̮řķ̮̇Ŕš˫˶̮̮ſƖóƂō̮ŘóƜőķ̮Ƈ˫óŝ

'ŔƮī̮Ģƌ̮ŀŝœ̮ƒĻ̮Ɗ˫Ɣŝ̮ƍ˫ļō˫ť 
PPE̮œƖƔŢƌ̮ĢƮķŗķœ̮˰ĢƌĻ̮ĢƮķŗķœ̮ƋƜŞƂŁ̮řķ̮̇Ŕš˫̮̮ƒļŝ˫Ŏƌ̮̙ě̮ĢƮķŗķœ̮ŘĻ̮ŀĻ˫Ņ̮ġ˫ƓĢƌš̮̮'œƖ 

R&D̮ƒŶŝƖŁ̮ƕ̮ƀƜƂŎŁ̮ƒƐƮŚƓ̮˰ĢƌĻ̮˫Ʈ̮řķ̮̇Ŕóš˫ŀóšķœœ̮̮ƇķŔóě̮ŀƮ˫óŝ̮ŗœ̮ŇŗŔóƐƌ̮ĢŎƜóũƖŁ̮ġ˫Ɠ
Ģƌ̮̩œ˫žłŝķ̮'œœŘğ 
LOGAGE̮ŀěŘš̮Ǝŝ̮ƋłƮŗ˫Ġƈ̮˰ĢƌĻ̮̮̩œ˫žłóŝķ̮ŀěŘš̮Ǝŝ̮ƍķƖƐŵ̮ƒĻ̮ŀěŘš̮Ƈ˫ŝ̮ŜƜŝ˫Ł̮řķ̮̇Ŕš˫

Ģƌ̮̮'ƋƜƐě 
DIVPAY̮Ģ̗ƜŞƂŁ̮œƖŝ̮˰ĢƌĻ̮̮ŘóƜŹ̮ŗœ̮ĚóƮ̮œŔŵ̮ƒłšķœ̮Ģ̗ƜŞƂŁ̮œƖŝ̮ŀěŘš̮ƒě̮ĢŁŗƖť̮ŗœ̮̇Ŕš˫

̮Ňŗœ̮Řžť̮œŔŵ̮ĿŗƖť̮ƎƮķĢƌě̮'ƋƜƐ 
SALEGORWƌ̮˰̮ŀěŘš̮ƒƏ˫Ɯƈ˫ŝ̮şƕŘŽ̮Ŕšŗ̮ƍķŚƜĢƌĻ̮̮̇Ŕš˫̮ƕ̮̙óļƁ̮Ƈ˫óŝ̮şƕŘŽ̮Ŕƌīŗœ̮Ŀƕ˫žŁ̮řķ
ŗ˫ŉ̮Ƈ˫ŝġ̮ŞƂŁƜƋ̮ƌ̮ŀŝœ̮ƒĻ̮̙ļƁ̮Ƈ˫ŝ̮Ŕƌīŗœ̮ŘĻĢ̮ƮŔ' 

LOGPRICE̮Ɗ˫Ɣŝ̮ŀ̗ƜƁ̮ƋłƮŗ˫Ġƈ̮˰ĢƌĻ̮ĿŗƖť̮řķ̮̇Ŕš˫̮Ģƌ̮ŇķŘŒłŝķ̮Ģƈ˫ƌ̮ġ˫Ɠ̮ƋƜƐě 
RET̮Ɗ˫Ɣŝ̮̩œř˫Ļ̮˰ĢƌĻ̮̮̇Ŕš˫̮ŀŝķ̮Ŀŗ˫ļŵ̮Ɗ˫Ɣŝ̮̩œř˫Ļ̮řķ̮ŗƖŲƐƌ˰řķź̮ŁƜƜĿķŘƁ̮Ɯŀ̗ƕ̮ķ̮Řőī̮ƕ̮̩ŗƕœ̮Ƈ

ķŚŽķ̮Ŕťŗœ̮̩ķŘ̗Ɠ̮ƒĻ̮Ɗ˫Ɣŝ̮̩ŗƕœƮŠ̮˫ƌŘŝ̮̙ěƮƒ̮ŞƂŁ̮œƖŝ̮̩ƕƤŵ̮ƒĻƜ̗Ģ̮˫óƔƐƌ̮˭ƋƔóŝ̮ŘóƓġ̮ƁƜŀó̗̮
̗ŝķĢ̮ķŚŽķ̮ŗŔĻŘũ̮ƋƔŝ̮ŘƓƮŠ̮˫ƌŘŝƮƒ̮ŔƂƏ̮̩œŗƕī̮̙Ŏƌ̮řķġ̮ŞƂŁ̮Ŀ˫ļƈ˫ŮƌƜƋ̮Ɓ̮ŘĻƜŀó̗̮̮ŗœ̮Ɗ˫Ɣóŝ
ķŔłĻķġ̮ŔĻ̮ƕ̮Ŕť̮ŗŔĻŘũ̮̩ŗƕœƮƎ̮ƖťĿŗ̮̮ƒļŝ˫ŎƌĢƌš̮œƖ' 



˲˲˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

BETA̮ŗķř˫Ļ̮ĚŞƮŗ̮˰ĢƌĻ̮̮̓ƀƮŘŭ̮řķ̮̇Ŕš˫̮̒ĚóŞƮŗ̮ƍƕŔóĻ̮̩œř˫óĻ̮ġ˫ƔƐƌ̮ĢƮķŗķœ̮ŗ˫ŲłƏķ̮œŗƖƌ̮̩œř˫Ļ
̮ƒļŝ˫Ŏƌ̮̒ĚŞƮŗ̮ƍƕŔĻ̮̩œř˫Ļ̮ġ˫ƔƐƌ̮śŗƖĻ̮Ťő˫š̮˫Ʈ̮ŗķř˫Ļ̮̩œř˫Ļ̮̓ŘĻ̮ƋƜŞƂŁĢƌš̮'œƖ̮

ROA̮ĢƮķŗķœ̮̩œř˫Ļ̮˰ĢƌĻ̮'ŔƮī̮Ģƌ̮ŀŝœ̮ƒĻ̮̙ě̮ĢƮķŗķœ̮ŘĻ̮Ťƈ˫ő̮œƖŝ̮ƋƜŞƂŁ̮řķ̮̇Ŕš˫̮
BM̮ŗķř˫Ļ̮şřŗķ̮ŘĻ̮ġŘłŽœ̮şřŗķ̮˰ĢƌĻ̮ſƖóƂō̮ġŘółŽœ̮şřŗķ̮ƋƜŞƂŁ̮řķ̮̇Ŕš˫̮̮ŘóĻ̮Ɗ˫Ɣóŝ̮ƍ˫ļō˫óť

̮ƒļŝ˫Ŏƌ̮ŗķř˫Ļ̮şřŗķĢƌš̮'œƖ̮

˷̦ŗ̦'̦ŠƓƕĘč̦şƕ̦

̮şƕŗ˭Řũ˫ō̮ŠƓƕĘč̮ŗƖŎƌ̮ƒĻ̮ƒŉƖŁ˫ĻóƮŀ̮ųƖóũƖƌ˭̮žƜóťƖŁ̮ųƖóƏ̮řķ̮ĢĠłóŞļ̗Ɠ̮ƕ̮ĢóƐłļƌ̮Ģ̮ŘóĻ
̩œķœ̮˫Ɠ̮ġ̙Ɛč̮ŀŝķ̮̮ƕġķŘĻ̮ĢĻ˫Ʈřŗķ̮ƎƜĻ̮ū˫ļŁŗķ̮˫ƓŘƜźłƌ̮˭ŗ˫óƌī̮şƕŗ̮řķ̮ġ̮̩œ˫žłóŝķ̮ƍƖƜóŝŘğŗ̮̩Ŕóš

˫Ŷƈ˫Ůƌ̮řķ̮ś˫ļłƁķ̮ŠƓƕĘč̮ƎƮķ̮Ŀ˫ƜĻœķ̮ŠŒĻ̮'ŀŝķƒƏ˫ŒĻ˫łě̮Ŀ̮ŠƓƕĘč̮ƕ̮ġķ̮̮̇ŀŝķ̮ġœŘĻŗ˫ě̮ġ˫Ɠ
ƒĻ̮̩řķŔƏķ̮ŗƖŲƐƌ̮ĿŗƖóť̮řķ̮ŠƓƕĘóč̮ġ˫óƓŘƜźłƌ̮ġŘƜğ̮̮ŗœ̮̩Ŕóš̮Ňŗœ̮̩Ŕóš̮ĢóŝŘĻ˫Şō̮Ģƈ˫óƌ̮ġ˫Ɠ

ŀƮ˫ŝ̮̩ŗ̮ƕ̮ƇķŔě̮ġ˫Ɠ̮'ŀŝķ̮̩Ŕš̮ƒļŝ˫Ŏƌ̮ƕ̮ŇķŘŒłŝķ̮˭œŗƕī̮

˸̦'̦ƕ̦ġŗ˫ƌī̦ƒŶƌ˫ŉƒƏƖ̗Ə̦ġŘƜğ̦

ŗ˫ƌī̮ƒŶƌ˫ŉġ̮ķƮƎ̮Ɖě̮ŠƓƕĘčƜƒ̮ŀěŘš̮˫Ɠġ̮ŖčƮƒłŽŘ̮̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮ƍķŘƔŁ̮ŗķœ˫ƔĻĢƌĻ̮̮ƒě̮Ŕš˫
ŝ̮ŻŖō̮şƕŗ̮ƒĻƜŁ˫̗łŞƜĚ̮˺˱̮ƒƏƖ̗Ə̮ƍķƖƐŵ̮ƒĻ̮ŀěŘš̮̮Ĺ˫ŒłƏķ̮ƒĻ̮̩Ŕš̮ů˫Ŏƈ̮ŬƮķŘš̮'ŀŝķ̮̩Ŕš

ŀěŘš̮Ĺ˫ŒłƏķ̮ŗƖŲƐƌ̮̮˰ŀóŝķ̮̩œƖĻ̮ĿŗƖť̮ƎƮŔĻ̮˫Ɠ˲̮̒ŀěŘóš̮ŻŖóō̮̮řķ̮ŠƜóĻ̮ƒóě̮ĢƮ˫Ɠ˴̮̮̩˫óƌ
ƒłšķŔƏ̮ĿƤƌ˫ŶƌŔ̮Əķ̇˳̮̮̮̒ŻŖōŞŝİƌĚƏ˫Ļ̮˭Ģƈ˫ƌ̮Ŀ˫̮ƒ̗ƜĻ̮ƕ̮˫Ɠ̮˫Ɠ̇˴̮̮̒ěŘš̮ŻŖōŀ˫̮Ɠ̮ƍ˫óƮř̮ġ

̩œ̇˵̮̮̒ěŘš̮ŻŖōŀ˫̮Ɠƒłšķœ̮ŀŽŗ̮ƍƕŘĻ̮śŗƖĻ̮řķ̮ƒě̮ĢƮŔ̮Əķ̇˶̮̮̒ěŘóš̮ŻŖóōŀ˫̮Ɠ̮ƍ˫óƮ˫č̮ƒóě̮ĢƮ
ƍī̮Ģƈ˫ƌ̮Ƈ˫ŝ̮̮˫Ɠ˳˺̮Ģ̗Ə̮̩˫ƌ̮ŔƐžŝķ̮Ŕš˫Ļ̇˷̮̮̒ŀěŘš̮ŻŖō̮ƒłšķœ̮ŤƁ˫Ə̮Ŀ˫ŵƤŭķ̮ƒě̮ĢƮ˫Ɠ̮'ŔƏķ̮

̮
̮



ŀěŘș̌œŘĜƉ̗ŵ̦ƕ̦ƒƮ˫ƌŘș̂ƒƐƮŚƓ̦ŘĻ̦ĢğŔƏƖšŔƂƏ̦ƊŔŵ̦ŘƜŅĮŁ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˲˲˺ 

˹̦'ƒłŽ˫Ʈ̦ŠƓƕĘč̦ġ˫Ɠ̦

&̦˲˹'ĢžƜťƖŁ̦̩ŗ˫ƌī̦

ƇƕŔŉ˳ĢžƜťƖŁ̦ŠŒĻ̦'̦

̦ƎƜĠƏ˫Ɯƌ̦ƒƏ˫Ɯƌ̦ƎƮŘłŢƜĻ ƎƮŘł̗ě̦Ŷƌ̦ŻķŘŎƏķŗ˫Ɯ 
ƒƮ˫ƌŘŝ̮ƒƐƮŚƓ ˱'˳˺ ˱'˳˴ ˲'˺˶̮˱'˱˱̮˱'˳˷̮

ŀěŘš̮œŘĜƉ̗ŵ̮˶'˴˳̮˶'˲˴̮˺'˲˺̮˴'˲˶̮˵˸'˳˺̮
Ɗ˫Ɣŝ̮ĢğŔƏƖšŔƂƏ̮ƊŔŵ̮˱'˱˱˱˱˱˱˸˸˺̮˱'˱˱˱˱˱˱˱˹˸˸̮˱'˱˱˲̮˱'˱˱̮˱'˱˱˱˱˺˺˵̮

ŗķř˫Ļ̮şřŗķ̮ƋłƮŗ˫Ġƈ̮˷'˸˵̮˷'˸˲̮˺'˵˸̮'˶˲˷̮˱'˸˵̮
Ģƈ˫ƌ̮ƊŘƓķ̮˱'˶˳̮˱'˶˲̮˵'˱˱̮˱'˱˴̮˱'˳˷ 

Ɗ˫Ɣŝ̮ƍ˫ļō˫ť̮ſƖƂō̮̩œř˫Ļ̮˱'˴˴̮˱'˴˷̮˶'˹˹̮˱'˴˱̮˱'˷˱̮
̮ƍ˫ļō˫óóť̮ſƖóóƂō̮Ŀ˫Ə˫óóŝƖƏ

Ɗ˫Ɣŝ̮
˶'˷˳̮˶'˶˺̮˹'˲˷̮˴'˵˴̮˱'˹˱̮

œƖƔŢƌ̮ĢƮķŗķœ̮˱'˳˶̮˱'˳˲̮˱'˹˸̮˱'˱˱˳̮˱'˲˹̮
ƒŶŝƖŁ̮ƕ̮ƀƜƂŎŁ̮ƒƐƮŚƓ̮˱'˱˱˱˲̮˱'˱˱̮˱'˱˲̮˱'˱˱̮˱'˱˱˲̮
ŀěŘš̮Ǝŝ̮ƋłƮŗ˫Ġƈ̮˴'˷˸̮˴'˸˹̮˵'˳˴̮˳'˷˴ ˱'˴˶̮
Ģ̗ƜŞƂŁ̮œƖŝ ˱'˸˹̮˲'˱˱̮˲'˱˱̮˱'˱˱̮˱'˵˲̮

şƕŘŽ̮Ŕšŗ̮ƍķŚƜƌ̮ƒƏ˫Ɯƈ˫ŝ̮˱'˵˺̮˱'˳˸̮˱'˺˺̮˱'˵˴̮˳'˵˺̮
Ɗ˫Ɣŝ̮ŀ̗ƜƁ̮ƋłƮŗ˫Ġƈ̮˴'˹˺̮˴'˹˴̮˶'˶˲̮˳'˹˹̮˱'˶˵̮

Ɗ˫Ɣŝ̮̩œř˫Ļ̮˱'˱˷̮˱'˱˵̮˱'˴˲̮˱'˱˳̮˱'˱˸̮
ŗķř˫Ļ̮ĚŞƮŗ̮˱'˸˸̮˱'˷˸̮˶'˺˵̮˱'˵˸̮˱'˺˵̮
ĢƮķŗķœ̮̩œř˫Ļ̮˱'˲˹̮˱'˲˷̮˱'˷˹̮˱'˱˷̮˱'˲˸̮

ŗķř˫Ļ̮şřŗķ̮ŘĻ̮ġŘłŽœ̮şřŗķ ˷'˷˱̮˶'˵˲̮˸'˳˸̮˳'˴˶̮˳˺'˴˱ 

ƒłŽ˫Ʈ̦˰ŴļƐƌ̦ŘĠŢƓƕĘč̦ġ˫Ɠ 



˲˳˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

&˳˹̦'˫ƓŘƜźłƌ̦ƍœƖĻ̦Ƈ˫ƌŘƏ̦ƍƖƌřī̦

şƕŗ̮˫Ɠġ̮ŗ˫ƌī̮ū˫ļƐłŝķġ̮˭̮˫̋ƌƖ̗ŵ̮ś˫ŝķŘĻ̮řƖŁƮŴ̮̮Ƈ˫ƌŘƏĚƮ̮ŗ˫óƌī̮ƒŶƌ˫ŉġ̮œŗķœ̮ŀóƈƣœóƐĕ̮'ƜƎ̮
şƕŗ̮ĢƮ˫Ɠ̮̮̋ƣƖ̗Ŷƌ̮şƕŗ̮ƒĻ̮˫Ɠġ̮Řłƌķŗ˫č̮ŗ˫ƌī̮ū˫ļƐłŝķġ ŔƐŽƕŘŶƌ̮̮ĺŝ˫Ɛƌ̮ƒěŀóƔŉ̮̩œķœ̮˫óƓĢƮ̮̮˫óĻ
řƖŁƮŴ̮'ŔƐłŞƓ̮Ƈ˫ƌŘƏ̮̮ŠƜč̮řķ̮ĢĜƮ̮˫ƓŘƜźłƌ̮ƍœƖĻ̮Ƈ˫ƌŘƏƍƖƌřī̮̮ĢłŞƮ˫Ļ̮ƒě̮ŀŝķ̮ƍƖƜŝŘğŗ̮ƋƔƌ̮ġ˫Ɠ

̮̩œ˫žłóŝķ̮ŗƖŲƐƌ̮ƎƮŔĻ̮ĢğŔƜŢě̮ƕ̮ĢĠƈƖĕ̮řķ̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮'œŘƜğ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌĢƌó̮š̮ŗœ̮'œƖ
̮˫Ł̮Řžť̮̩ř˫Ļ̮ƎƜĻ̮ĢğŔƜŢě̮ƕ̮ĢĠƈƖĕ̮ƒě̮ĢŁŗƖť˷̮̮Ƈ˫ƌŘƏ̮ŴƮřƖŁ̮řķ̮ŘŲƏ̮œŗƖƌ̮ŘƜźłƌ̮Ŕš˫Ļ̮ƒłšķœ̮ŗķŘƁ

ŝ̮Ƈ˫ƌŘƏ̮ĢłŞƮ˫Ļ̮ĿŗƖť̮ƎƮķ̮ŘƜŹ̮ŗœ̮'ŀŝķ̮ŗķœŗƖőŘĻ̮ĢŽ˫ě'œƖš̮ġř˫ 
ƇƕŔŉ'̦˴ŠƓƕĘč̦ġ˫ƓŘƜźłƌ̦ƍœƖĻ̦Ƈ˫ƌŘƏ̦

źłƌƜ˫ƓŘ̦
Ɩ̦ĕ

ĢĠƈ 
ĢğŔƜŢě̦ƒŊƜłƏ 

ŀěŘš̮œŘĜƉ̗ŵ̮˲˺'˵˱&̮˴˺˺'˷˸ 'ŀŞƜƏ̮Ƈ˫ƌŘƏ̮

ƒƮ˫ƌŘŝ̮ƒƐƮŚƓ̮˳'˲˹ ˲˱'˹˵ 'ŀŞƜƏ̮Ƈ˫ƌŘƏ̮

ƒłŽ˫Ʈ̦˰ŴļƐƌ̦ŘĠŢƓƕĘč̦ġ˫Ɠ̦

ƇƕŔŉ˴̮'̮˫łƏƮň̮̮ƍ˫óŢƏĢƌœ̮œ˫óƂƌ̮ƒóě̮ŔóƓƮŘ̮ĠƈƖóĕĢ̮óŢě̮ƕƜğŔĢ̮źłƌƜ˫óƓŘó̮ĻƜƎ̮̮˫óŁ̮Řžóť˷̮
ƏĢ̗Ļ̮̮ķŖƈ̮˭Ŕš˫Ə̮Ƈ˫ƌŘƏƜŔƐłŞ̮˫Ļ̮ƕƮŔ̮Ŝě˫Ļ̮şƕŗ̮ƒĻ&̮Ŝě˫ěř˫ŝ̮Ƈ˫ƌŘƏġ̮'ŔƏƖš 

ƇƕŔŉ˵ġř˫ș̂Ƈ˫ƌŘƏ̦řķ̦Ŝč̦ŠƓƕĘč̦ġ˫ƓŘƜźłƌ̦ƍœƖĻ̦Ƈ˫ƌŘƏ̦'̦

źłƌƜ˫ƓŘ̮ĢĠƈƖĕ ĢğŔƜŢě̮ƒŊƜłƏ 

ŀěŘš̮œŘĜƉ̗ŵ̮˱'˱˲&̮˳'˸˸ 'ŀŝķ̮Ƈ˫ƌŘƏ̮

ƒƮ˫ƌŘŝ̮ƒƐƮŚƓ̮˱'˱˶& ˳'˴˳ 'ŀŝķ̮Ƈ˫ƌŘƏ̮

˫łƏƮň̮̮ƍ˫ŢƏĢƌœ̮œ˫Ƃƌ̮ƒě̮ŔƓƮŘ̮ĠƈƖĕĢ̮óŢě̮ƕƜğŔĢ̮źłƌƜ˫óƓŘó̮ĻƜƎ̮̮˫óŁ̮Řžóť˷̮ĢƌĻ̮̮ķŖóƈ̮˭Ŕóš˫
źłƌƜ˫ƓŘ̮̩Ŕš̮Ƈ˫ƌŘƏ̮'ŔƏķ̮



ŀěŘș̌œŘĜƉ̗ŵ̦ƕ̦ƒƮ˫ƌŘș̂ƒƐƮŚƓ̦ŘĻ̦ĢğŔƏƖšŔƂƏ̦ƊŔŵ̦ŘƜŅĮŁ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˲˳˲ 

&˴˹̦'ƒƜũŘŽ̦ƍƖƌřī̦ňƮ˫łƏ̦̦˫Ɠ 

˰Ƈƕķ̮ƒƜũŘŽ̮ƍƖƌřī̮ğŔƏƖšŔƂƏ̮ƊŔŵĢ̮Ɗ˫Ɣŝ̮ŚƓ̮ŘĻƮƒƐ̮˫ƌŘŝƮƒ̮ŘƜŅĮŁ̮ŗķœ˫ƐŶƌġ̮'œŗķœ̮
ƇƕŔŉ'̦˶Ƈƕķ̦ƒƜũŘŽ̦ƍƖƌřī̦ƒŊƜłƏ̦

ƒƮ˫ƌŘŝ̮ƒƐƮŚƓ̮˰ƒłŞĻķƕ̮ŘƜźłƌ̮

ŘƜźłƌ̦ƍķƖƐŵ̦ŘƜźłƌ̦ŀƌƤŵ̦ĺƮŘũ̦ĢŁ̦̩ŗ˫ƌī ġŗķœ˫ƐŶƌ̦ŌŮŝ ŗ̦ƒŮĻķ 

ŀĻ˫Ņ̮òŚŉ̮C ˴'˸˶̮˶'˶˱̮˱'˱˱̮̮

Ɗ˫Ɣŝ̮ĢğŔƏƖšŔƂƏ̮ƊŔŵ̮LLIQUIDITY ˳˳'˸˸̮˳'˷˶̮˱'˱˱̮̮ƕ̮ƋƜƂłŞƌ

ƐŶƌ˫̮ŗķœ̮

ŗķř˫Ļ̮şřŗķ̮ƋłƮŗ˫Ġƈ LOGMCAP ˱'˱˴ ˵'˵˱ ˱'˱˱̮̮ƕ̮ƋƜƂłŞƌ

ƐŶƌ˫̮ŗķœ 

Ģƈ˫ƌ̮ƊŘƓķ̮LEV ˱'˱˱˶& ˱'˲˴& ˱'˹˺̮ƐŶƌ̮ĢĻ˫ 

̮ƍ˫ļō˫óóť̮ſƖóóƂō̮̩œř˫óóĻ

Ɗ˫Ɣŝ̮

ROE ˱'˱˱˵&̮˱'˷˸&̮˱'˵˺̮ƐŶƌ̮ĢĻ˫̮

Ə̮ſƖóóóóóƂō̮Ŀ˫Ə˫óóóóóŝƖ

Ɗ˫Ɣŝ̮ƍ˫ļō˫ť̮

VOLROE ˲'˸˲&̮˵'˲˳&̮˱'˱˵̮̮ƕ̮śƖĜŶƌ

ƐŶƌ˫̮ŗķœ̮

œƖƔŢƌ̮ĢƮķŗķœ̮PPE ˱'˲˳̮˳'˲˷̮˱'˱˴̮̮ƕ̮ƋƜƂłŞƌ

ƐŶƌ˫̮ŗķœ̮

ƒŶŝƖŁ̮ƕ̮ƀƜƂŎŁ̮ƒƐƮŚƓ̮R_D ˵'˴˶̮˱'˶˹̮˱'˶˶̮ƐŶƌ̮ĢĻ˫̮

ŀěŘš̮Ǝŝ̮ƋłƮŗ˫Ġƈ̮LOGAGE ˱'˺˱&̮˵'˸˳&̮˱'˱˱̮̮ƕ̮śƖĜŶƌ

ƐŶƌ˫̮ŗķœ̮

Ģ̗ƜŞƂŁ̮œƖŝ̮DIVPAY ˱'˱˳̮˱'˺˹̮˱'˴˳̮ƐŶƌ̮ĢĻ˫̮



˲˳˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̮şƕŘóóóŽ̮Ŕóóóšŗ̮ƍķŚóóóƜƌ

ƒƏ˫Ɯƈ˫ŝ̮

SALEGROW ˱'˱˱˸&̮˲'˶˸&̮˱'˲˲̮ƐŶƌ̮ĢĻ˫̮

Ɗ˫Ɣŝ̮ŀ̗ƜƁ̮ƋłƮŗ˫Ġƈ̮LOGPRICE ˱'˲˲&̮˸'˴˺&̮˱'˱˱̮̮ƕ̮śƖĜŶƌ

ƐŶƌ˫̮ŗķœ̮

Ɗ˫Ɣŝ̮̩œř˫Ļ̮RET ˱'˱˱˺&̮˱'˲˵&̮˱'˹˹̮ƐŶƌ̮ĢĻ˫̮

ƇŔƌ̮ƎƜƜŶŁ̮ĺƮŘũ̮˱'˷˸̮

ƍƖŞŁķƕ̮ƎƜĻŗƕœ̮˲'˷˲̮

 иϼϝвϐF 

)P-Value( 

˸˸'˳˺ 

̓˱˱˱˱(̒˱̮

Ž˫Ʈ̦˰ŴļƐƌƒł̦ŘĠŢƓƕĘč̦ġ˫Ɠ 

̮ƇƕŔŉ'̮˶̮ƍ˫óŢƏĢƌœ̮˭ŔóƓ̮̩ŗ˫óƌī̮Ƈ˫ó̗łōķ̮ŗķŔóƂƌ̮p-value̮̮̓ŘóĻķŘĻ̮ƇŔóƌ˱'˱˱̮̮̒řķ̮Řół̗ě̮ƕ
̓˱'˱˶̮̒ĢƌĻ̮̮ů˫Ŏƈ̮řķ̮ķŖƈ̮Ŕš˫ŗķœ˫ƐŶƌ̮ƇŔƌ̮ġŔƜƮĮŁ̮Ģƌš̮'œƖ̮̮̩ŔóƐƓœ̮ƍ˫ŢƏ̮ŚƜƏ̮ƇŔƌ̮ƎƜƜŶŁ̮ĺƮŘũ

̮̓ƒě̮ŀŝķ̮ƎƮķ˱'˷˸̮řķ̮̒ŀěŘš̮œŘĜƉ̗ŵ̮'ŀŝķ̮ŌƜũƖŁ̮̙Ļ˫Ɓ̮ƇŔƌ̮ŗœ̮̩Ŕš̮œŗķƕ̮ġ˫ƓŘƜźłƌ̮ŬŝƖŁ 

̮ŗœ̮ĢŝŗŘĻŗķœ˫ƐŶƌ̮ƒŉƖŁ̮˫Ļ̮ĺƮķŘũ̮ġ̮ŤŒŢƌ̮̩ŗ˫ƌī̮ƒĻĢƌó̮š̮ŌŮóŝ̮ƒóě̮œƖŗķœ˫óƐŶƌġ̮̮ġķŘóĻ
ŘƜźłƌ̮̮̓˫óĻ̮ŘĻķŘĻ̮Ɗ˫Ɣŝ̮ĢğŔƏƖšŔƂƏ̮ƊŔŵ˱'˱˱ƕ̮̮̮̒řķ̓˱'˱˶̮̒Řół̗ě̮ĢƌĻ̮̮œƖóŉƕ̮ƒóŊƜłƏ̮ŗœ̮˭Ŕóš˫
̮ū˫ļŁŗķŗķœ˫ƐŶƌ̮ġ̮ƒƮ˫ƌŘóŝ̮ƒóƐƮŚƓ̮ƕ̮Ɗ˫Ɣŝ̮ĢğŔƏƖšŔƂƏ̮ƊŔŵ̮ŘƜźłƌ̮ƎƜĻŔóƜƮĮŁ̮Ģƌó̮š̮ƎóƮķ̮ŘĻ˫óƐĻ̮'œƖ

̮Ƈƕķ̮ƒƜũŘŽŔƜƮĮŁ̮Ģƌš̮'œƖ̮ŀļņƌ̮̮ĺƮŘũ̮ƍœƖĻ̮Ɗ˫Ɣŝ̮ĢğŔƏƖšŔƂƏ̮ƊŔŵ̮ŘƜźłƌ̓˳˳'˸˸̮řķ̮Ģě˫óō̮̒
̮ū˫ļŁŗķ̮ƒě̮ŀŝķ̮ƍīƋƜƂłŞƌ̮̮ƒłŞĻķƕ̮ŘƜźłƌ̮˫Ļ̮ƒƮ˫ƌŘŝ̮ƒƐƮŚƓ̮ĢƐŶƮœŗķœ̮ġŔōķƕ̮ĚƮ̮ŠƮķŚŽķ̮˫Ļ̮ĢƐŶƮ̮'

̮̓ƍķŚƜƌ̮ƒĻ̮ƒƮ˫ƌŘŝ̮ƒƐƮŚƓ̮˭Ɗ˫Ɣŝ̮ĢğŔƏƖšŔƂƏ̮ƊŔŵ˳˳'˸˸̮ŠƮķŚŽķ̮̒ĢƌƮ̮'ŔĻ˫̮
̮ƇƕŔŉ̮ƎƮķ̮ŗœ̮ƍƖŞŁķƕ̮ƎƜĻŗƕœ̮̩ŗ˫ƌī̮ŗķŔƂƌ˲'˷˲̮ĢƌĻ̮̮ƍ˫ŢƏ̮œŔŵ̮ƎƮķ̮ƕ̮Ŕš˫Ģƌœ̮̮ŔƓ̮ƒěĢƌŁ̮̮ƍķƖ

'œŘě̮̩œ˫žłŝķ̮ƍƖƜŝŘğŗ̮řķ̮
̮˰Ɗƕœ̮ƒƜũŘŽ̮ƍƖƌřīğŔƏƖšŔƂƏ̮ƊŔŵĢ̮̮ŀěŘš̮œŘĜƉ̗ŵ̮ŘĻ̮Ɗ˫ƔŝŘƜŅĮŁ̮ŗķœ˫ƐŶƌġ̮'œŗķœ̮



ŀěŘș̌œŘĜƉ̗ŵ̦ƕ̦ƒƮ˫ƌŘș̂ƒƐƮŚƓ̦ŘĻ̦ĢğŔƏƖšŔƂƏ̦ƊŔŵ̦ŘƜŅĮŁ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˲˳˴ 

ƇƕŔŉ˷Ɗƕœ̦ƒƜũŘŽ̦ƍƖƌřī̦ƒŊƜłƏ̦'̦

ŀěŘș̌œŘĜƉ̗ŵ̦˰ƒłŞĻķƕ̦ŘƜźłƌ̦

ŘƜźłƌ̦ƍķƖƐŵ̦ŘƜźłƌ̦ŀƌƤŵ̦ĺƮŘũ̦ĢŁ̦̩ŗ˫ƌī ġŗķœ˫ƐŶƌ̦ŌŮŝ ƒŮĻķŗ 

̮òŚŉŀĻ˫Ņ̮C ˺'˱˵&̮˴'˳˴&̮˱'˱˱ ̮

̮ĢğŔƏƖóóšŔƂƏ̮ƊŔóóŵ

Ɗ˫Ɣŝ̮

LLIQUIDITY ˶˺'˷˱&̮˳'˱˲&̮˱'˱˴̮̮ƕ̮śƖóóóóóóóóĜŶƌ

ŗķœ˫ƐŶƌ̮

ŗķř˫Ļ̮ĚŞƮŗ BETA ˱'˶˸ ˳'˶˶ ˱'˱˲̮ŗķœ˫ƐŶƌ̮ƕ̮ƋƜƂłŞƌ 

ĢƮķŗķœ̮̩œř˫Ļ̮ROA ˲˱'˳˺ ˸'˵˺ ˱'˱˱̮ŗķœ˫ƐŶƌ̮ƕ̮ƋƜƂłŞƌ 

̮ŘóóĻ̮ġŘóółŽœ̮şřŗķ

ŗķř˫Ļ̮şřŗķ̮

BM ˱'˵˵&̮˴'˲˷&̮˱'˱˱̮̮ƕ̮śƖóóóóóóóóĜŶƌ

ŗķœ˫ƐŶƌ̮

˫óóóóóĠƈ̮şřŗķ̮ƋłƮŗ

ŗķř˫Ļ̮

LOGMCAP ˳'˳˳̮˷'˲˸̮˱'˱˱̮ŗķœ˫ƐŶƌ̮ƕ̮ƋƜƂłŞƌ̮

ƇŔƌ̮ƎƜƜŶŁ̮ĺƮŘũ̮˱'˹˶̮

ƍƖŞŁķƕ̮ƎƜĻŗƕœ̮˲'˸˱̮

̮̩ŗ˫ƌīF̮

̓P-Value̮̒

˴˴'˹˹̮

̓˱˱˱˱(̒˱̮

ƒłŽ˫Ʈ̦˰ŴļƐƌ̦ŘĠŢƓƕĘč̦ġ˫Ɠ̦

̮ƇƕŔŉ'̮˷̮ƍ˫óŢƏĢƌœ̮˭ŔóƓ̮̩ŗ˫óƌī̮Ƈ˫ó̗łōķ̮ŗķŔóƂƌ̮p-value̮̮̓ŘóĻķŘĻ̮ƇŔóƌ˱'˱˱̮̮̒řķ̮Řół̗ě̮ƕ
̓˱'˱˶̮̒ĢƌĻ̮˫Ŏƈ̮řķ̮ķŖƈ̮Ŕš˫̮ůŗķœ˫ƐŶƌ̮ƇŔƌ̮ġŔƜƮĮŁ̮Ģƌš̮'œƖ̮̮̩ŔóƐƓœ̮ƍ˫ŢƏ̮ŚƜƏ̮ƇŔƌ̮ƎƜƜŶŁ̮ĺƮŘũ

̮̓ƒě̮ŀŝķ̮ƎƮķ˱'˹˶̮řķ̮̒ŀěŘš̮œŘĜƉ̗ŵ̮'ŀŝķ̮ŌƜũƖŁ̮̙Ļ˫Ɓ̮ƇŔƌ̮ŗœ̮̩Ŕš̮œŗķƕ̮ġ˫ƓŘƜźłƌ̮ŬŝƖŁ 



˲˳˵̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̮ĢŝŗŘĻ̮ŗœŗķœ˫ƐŶƌ̮ƒŉƖŁ̮˫Ļ̮ĺƮķŘũ̮ġ̮ŤŒŢƌ̮̩ŗ˫ƌī̮ƒĻĢƌó̮š̮ŌŮóŝ̮ƒóě̮œƖŗķœ˫óƐŶƌġ̮̮ġķŘóĻ
ŘƜźłƌ̮̮̓˫óĻ̮ŘĻķŘĻ̮Ɗ˫Ɣŝ̮ĢğŔƏƖšŔƂƏ̮ƊŔŵ˱'˱˴ƕ̮̒ķ̮̮ř̓˱'˱˶̮̒Řół̗ě̮ĢƌĻ̮̮œƖóŉƕ̮ƒóŊƜłƏ̮ŗœ̮˭Ŕóš˫
̮ū˫ļŁŗķŗķœ˫ƐŶƌ̮ġ̮ƕ̮Ɗ˫Ɣŝ̮ĢğŔƏƖšŔƂƏ̮ƊŔŵ̮ŘƜźłƌ̮ƎƜĻŀěŘš̮œŘĜƉ̗ŵ̮ŔóƜƮĮŁ̮Ģƌó̮š̮ƎóƮķ̮ŘĻ˫óƐĻ̮'œƖ
̮ƒƜũŘŽƊƕœ̮ŔƜƮĮŁ̮Ģƌš̮'œƖ̮ĢžƐƌ̮̮ĺƮŘũ̮ƍœƖĻ̮Ɗ˫Ɣŝ̮ĢğŔƏƖšŔƂƏ̮ƊŔŵ̮ŘƜźłƌ̓˶˺'˷˱&̮řķ̮Ģě˫ō̮̒

̮ū˫ļŁŗķ̮ƒě̮ŀŝķ̮ƍīśƖĜŶƌ̮̮ƒłóŞĻķƕ̮ŘóƜźłƌ̮˫Ļ̮ĢóƐŶƮŀěŘóš̮œŘóĜƉ̗ŵ̮œŗķœġŗƖŭ̮ƒóĻ̮'̮̮ƊŔóŵ̮ƒóě
̮ĢğŔƏƖšŔƂƏŘƜŅĮŁ̮̮̓ƍķŚƜƌ̮ƒĻ̮ĢŢƓ˫ě˶˺'˷˱&'œŗķœ̮ŀěŘš̮œŘĜƉ̗ŵ̮ŘĻ̮̮̒

̮ƇƕŔóŉ̮ƎƮķ̮ŗœ̮ƍƖŞŁķƕ̮ƎƜĻŗƕœ̮̩ŗ˫ƌī̮ŗķŔƂƌ˲'˸˱̮ĢƌĻ̮̮ƍ˫óŢƏ̮œŔóŵ̮ƎóƮķ̮ƕ̮Ŕóš˫Ģƌœ̮̮ŔóƓ̮ƒóě
ĢƌŁ̮'œŘě̮̩œ˫žłŝķ̮ƍƖƜŝŘğŗ̮řķ̮ƍķƖ̮

˺̦'ƒŊƜłƏ̦ġŘƜğ̦

̮ƎƮķ̮ƒĻ̮ŠƓƕĘčŘƜŅĮŁ̮ğŔƏƖšŔƂƏ̮ƊŔŵĢ̮ŚƓ̮ŘĻƮƒƐ̮˫ƌŘŝƮƒ̮̮ƕŀěŘóš̮œŘóĜƉ̗ŵ̮œŗƖóƌ̮ƒóŶƈ˫Ůƌ̮̓˫Ɠġ̮˰
ŀěŘš̮˫Ɠġ̮ŖčƮƒłŽŘ̮̒ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮̮ġ˫óƓŘƜźłƌ̮řķ̮ŚóƜƏ̮ƕ̮ŀóŝķ̮̩Ŕóš̮ƒłőķœŘč

̮˭Ɗ˫Ɣóŝ̮ƍ˫ļō˫óť̮ſƖƂō̮Ŀ˫Ə˫ŝƖƏ̮˭Ɗ˫Ɣŝ̮ƍ˫ļō˫ť̮ſƖƂō̮̩œř˫Ļ̮˭Ģƈ˫ƌ̮ƊŘƓķ̮˭ŗķř˫Ļ̮şřŗķ̮ƋłƮŗ˫Ġƈ
Ģ̗ƜŞƂŁ̮œƖŝ̮˭ŀěŘš̮Ǝŝ̮ƋłƮŗ˫Ġƈ̮˭ƒŶŝƖŁ̮ƕ̮ƀƜƂŎŁ̮ƒƐƮŚƓ̮˭œƖƔŢƌ̮ĢƮķŗķœ̮şƕŘóŽ̮Ŕóšŗ̮ƍķŚóƜƌ̮˭

̮şřŗķ̮ŘóĻ̮ġŘółŽœ̮şřŗķ̮˭ĢóƮķŗķœ̮̩œř˫Ļ̮˭ŗķř˫Ļ̮ĚŞƮŗ̮˭Ɗ˫Ɣŝ̮̩œř˫Ļ̮˭Ɗ˫Ɣŝ̮ŀ̗ƜƁ̮ƋłƮŗ˫Ġƈ̮˭ƒƏ˫Ɯƈ˫ŝ
'Ŕš̮ƒłŽŘğ̮ŗ˫ě̮ƒĻ̮ĢƈŘłƐě̮ġ˫ƓŘƜźłƌ̮ƍķƖƐŵ̮ƒĻ̮ŗķř˫Ļ̮̮ĢóŝŗŘĻ̮œŗƖóƌ̮Ƈ˫ŝ˲˴˺˷&˲˵˱˱̮ĢƌĻ̮Ŕóš˫̮'

̮ƍ˫ŢƏ̮Ƈƕķ̮ƒƜũŘŽ̮ňƮ˫łƏĢƌœ̮̮ƒě̮ŔƓğŔƏƖšŔƂƏ̮ƊŔŵĢ̮ŚƓ̮ŘĻ̮Ɗ˫ƔŝƮƒƐ̮˫ƌŘŝƮƒ̮ŘƜŅĮŁ̮ŗķœ˫óƐŶƌġ̮'œŗķœ̮
̮ƒóě̮Ŕš̮ŤŒŢƌ̮ŚƜƏ̮Ɗƕœ̮ƒƜũŘŽ̮ƒŊƜłƏ̮ŗœğŔƏƖóšŔƂƏ̮ƊŔóŵĢ̮̮ŀěŘóš̮œŘóĜƉ̗ŵ̮ŘóĻ̮Ɗ˫ƔóŝŘƜŅĮóŁ̮

̮ƕ̮śƖĜŶƌŗķœ˫ƐŶƌġ̮'œŗķœ̮ğŔƏƖšŔƂƏ̮ƊŔŵĢ̮œŗķœ̮ƍ˫óĜƌķŗ̮ƮĚóŞ̮ķŚóŽķ̮ķŗ̮Ɗ˫ƔóŝƮŠ̮̮ƊŔóŵ̮'ŔóƓœ
ğŔƏƖšŔƂƏĢ̮Ə˫ƌřĢ̮ŀěŘš̮ƒě̮̮˫Ɠ̮˭ŔƐłŞƓ̮ŗ˫ŢŽ̮ŀŎŁ̮œƖő̮Ŀ˫ƜƉ̗ŵ̮ġř˫ŝř˫Ļ̮ŗƖŲƐƌ̮ƒĻŁƤĜŢƌĢ̮
ķœ̮̩ķŘ̗Ɠ̮ƒĻŗƏŔ̮̮ƕŚƓ̮ĺƉŹķƮƒƐ̮˫Ɠġ̮ř̮ŀĻ˫ŅƮœ˫ġ̮ķƮœ˫Ŋ̮Ģƌě̮Ɖ̗ŵ̮ƊŘƓķ̮'ŔƐƜŁ˫̮˭Ģ̮ķŗ̮ŀěŘóš̮œŘĜƉ̗ŵ
ķŘš̮˫ĻƮŬ̮œ˫ŦłƁķ̮ƍƤěġ̮˭ƕ̮ƒĻƮ̩Ę̮ķŚŽķ̮œƖěŗ̮ƍ˫ƌř̮ŗœƮŠ̮Ģƌœ̮ŚƓ̮ƒĻ̮ƕ̮ŔƓƮƒƐ̮˫ƌŘŝƮƒ̮̮ŘóŊƐƌ̮ŘŁƣ˫óĻ



ŀěŘș̌œŘĜƉ̗ŵ̦ƕ̦ƒƮ˫ƌŘș̂ƒƐƮŚƓ̦ŘĻ̦ĢğŔƏƖšŔƂƏ̦ƊŔŵ̦ŘƜŅĮŁ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˲˳˶ 

Ģƌš̮'œƖ̮˫ƌŘŝƮƒ̮ƍķŗķŖğ̮˫ĻƮŔ̮Ɗ˫Ɣŝ̮ƍķŘĠƏ̮˫ƓĢƮ̮ŗ̮˫ĻƮĚŞ̮ŔƂƏƮĠƐĢ̮ŔƐóš˫Ļ̮ƣ˫óĻ̮̇řóƮķŘķ̮óƮƎ̮̮Ɗ˫Ɣóŝ
̮̋ƣ˫̗łōķ̮̮ƇƖŭ̮ŗœƮĚ̮Ļ̮ŠƓ˫ě̮ƍķŘŎĻƜŘłŢġ̮Ɓ̮ŗœƜŀ̗̮˫Ɠ̮̮ƒĻŘŊŁĢƌě̮ŔƐƐķ̮ŘĻ̮̩ƕƤŵ̮'óƮ˭Ǝ̮ƍī̮řķ̮̮˫óŉ
̮ƒěŔƐě̮ƒƮŘŊŁ̮ķŗ̮ġŗķŔƮ˫č̮ŬƮķŘš̮ŀŝķ̮ƎĜ̗ƌ̮ŗķř˫Ļ̮ŬƮķŘš̮˭Ģƌ̮̮ŀóŎŁ̮ķŗ̮ŀěŘóš̮ŀƜŶóũƕ̮ŔóƏķƖŁ

˫ŝ̮Ģŭ̮'ŔƓœ̮ŗķŘƁ̮ų˫ŶŢƈķƇ˫̮ƓŀěŘš̮ŬƮķŘš̮ŘƜőķ̮ġ̮̮ƒĻ̮ŀļŞƏ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗķř˫Ļ̮ġ˫Ɠ
˫ŝƇ˫̮ƓƒłšŖğ̮ġ̮̮ƒƮŘŊŁ̮ķŗ̮ĢƏķŘŎĻ̮ŬƮķŘšŘě̩œ̮̮ƍ˫ŝƖƏ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ŘƜőķ̮Ƈ˫ŝ̮ƒŝ̮Ģŭ̮ŬƮķŘš̮ƎƮķ̮'ŔƏķ

ƒƮ˫ƌŘŝ̮ƒĻ̮ŀļŞƏ̮ƍƤě̮ƕ̮œŘő̮ƍķŗķŔƌ˫Ɣŝ̮˭ĢğŔƏƖšŔƂƏ̮ƍķŚƜƌ̮ƕ̮Ģł̗ƜƁ̮ġŗķŖğ̮̮ƒŉķƖƌ̮ŔƮœŘŁ̮˫ĻŘě̮̩œ
ŀěŘóš̮˭ŬƮķŘóš̮ƎƮķ̮ŗœ̮ŀŝķ̮ŘłƔĻ̮'ŀŝķ̮ƒƮ˫ƌŘóŝ̮˫óĻ̮˫Ɠ̮ŠŒĻ̮ŗœ̮ġŗķŖğ̮̮ŀƜŶóũƕ̮˭ŘóĠƮœ̮ġ˫óƓ

ŀěŘš̮ŒĻ̮œƖļƔĻ̮ķŗ̮˫Ɠ'ŔƐŢ 
̮



̮
̮
̮

ŴĻ˫Ɛƌ̦

Ģŝŗ˫Ž̦ŴĻ˫Ɛƌ̦

˲̮'š̮˭ĹķŘƔŝ̮˭˫łŝķƜŒ˭Ģ̮œ˫Ɠ˭ġ̮ƉŵŚļŝ̮"Ģ̮̮̓œ˫šŘŽ̮˭ŗƖč˲˴˺˺ĠƏ˫ğƕœ̮ŘƜŅĮŁ̮'̒Ģ̮Ŕƌ̮ŠƂƏƮ̙ƌ˫ŵŘ̮̮ŘĻ
ŮĻķŗƧ̮ƌƜƍ˫ě̮ƜžƜŀ̮ŚƓ̮ƕ̮˫óŢŽķƮóƐƧ̮˫ƌŘóŝƧƮ̮ŀěŘóš̮˫Ɠġ̮ŖčƮƒłŽŘ̮̩Ŕóš̮ŠƓƕĘč̮'ƍķŘóƔŁ̮śŗƖóĻ̮ŗœ̮˫óƓġ̮

ŗķŔĻ˫Şōġ̮ƈ˫ƌ˭Ģ̮˲˳̓˴̮˭̒˲˱˶&˲˳˵̮'doi: 10.22108/far.2020.123024.1632 

˳̮'Ļķŗķœ˭Ģƕ̮ŗƮ̮̓˫˲˴˺˺ŢƓƕĘč̮ƒƈ˫Ƃƌ̮'̒ĢŝŗŘĻ̮˰Ģ̮ķŗ˫ěĢƮ̮ŗƖĠƈķƮłƋ˫̮Ɠġ̮ƔĻƜƒƐ̮ř˫ŝġ̮̮ĺóš̮ƊŘóě
ŝŘğŗ̮ƕ̮Ĺ˫ŁƜƍƖ̮š˫ƌƜƎ̮łŢč̮ŗķœŘĻƜƍ˫ļ̮č̮ŀƔŉƜŠ̮ĻƜƐĢ̮ŚƓƮƒóƐ̮˫ƌŘóŝƮƒŔóƌ̮œŘóļƓķŗ̮'ƮŘƮŀ̮ƈ˫óƌ˭Ģ̮

˹˳̮̓̒˭˲˲˲&˲˴˴̮'doi: 10.22051/jfm.2019.23780.1911 
˴̮'ōƜŗŔ˭ġŝ̮ƜŔ̮ś˫ļŵ˭̮Ŝ̗š̮ŋƤŽ˭̮ƌƜŽŘƜŨ̮˭̗š˫Ɠ̮"˭Ģ̮Əř˫ƏƜƎ̮̓˲˴˺˱ŝŗŘĻ̮'̒Ģ̮Ļ̮ƒŮĻķŗƜƎ̮
ŗƮĚŞ̮ğŔƏƖšŔƂƏĢ̮Ɓ̮ƕƜŀ̗̮óŝŔƐƔƌ̮'ƍķŘóƔŁ̮ŗķœ˫óƔĻ̮ſķŗƕķ̮śŗƖóĻ̮ŗœĢ̮ƈ˫óƌĢ̮Ŕóƌ̮ƕƮŘƮŀ̮̮ſķŗƕķ
ķœ˫ƔĻ˭ŗ̮̓˳˺̮˭̒˳˱˸&˳˳˸' 
˵̮'ġŗ˫Ƃžƈķƕŕ˭̮ĢƉŵ̮̇ġœķŘƌ˭̮ġŔóƔƌ̮̇ƒóƌ˫ƐƔĻ˭̮ġŔóƔƌ̮̇ġŔóƏŘƌ˭̮̮̓ƒóƜěř˲˴˺˹̮ƍŗ˫óƂŁ̮ƊŔóŵ̮ŘƜŅĮóŁ̮'̒

̗Ł̮ƕ̮Ɗ˫Ɣŝ̮ĢğŔƏƖšŔƂƏ̮ƊŔŵ̮˭ĢŁ˫ŵƤŭķŠƜč̮ŀƁœ̮ŘĻ̮ŀƜĜƈ˫ƌ̮ŚěŘ̮œƖŝ̮ĢƐƜĻ. ŠƓƕĘč̮̮ġŗķŔĻ˫óŞō̮ġ˫Ɠ
ĢŝŘĻ˫Şō̮ƕ̮Ģƈ˫ƌ the financial Accounting and Auditing Researches˭ 11(44)˭ 193-216. 

˶̮'ŘƓ˫ŭġ̮ƏƜ̮˭˫̮̓œƖŶŞƌ˲˴˺˺Ɖƌ˫ŶŁ̮ŘŅķ̮'̒Ģ̮ŗ̮ŻŘťƮĚŞ̮ğŔƏƖš̮ŔƂƏĢ̮óĻ̮ū˫óļŁŗķ̮ŘĻƜƎ̮ěƜžóƜŀ̮
ŚƓ̮ƕ̮Ŀ˫ŵƤŭķƮƒƐ̮˫ƌŘŝƮƒŠƓƕĘč̮'̮˫Ɠġ̮œŘĻŗ˫ěġ̮ŗœ̮ŘĠšŗķŚğġ̮ƈ˫ƌ˭Ģ̮̓˺˲̮˭̒˷˸&˺˲' 



ŀěŘș̌œŘĜƉ̗ŵ̦ƕ̦ƒƮ˫ƌŘș̂ƒƐƮŚƓ̦ŘĻ̦ĢğŔƏƖšŔƂƏ̦ƊŔŵ̦ŘƜŅĮŁ̦śŗƖĻ̦ŗœ̦̩Ŕș̌ƒłŽŘƮŖč̦ġ˫Ɠ Ï ˲˳˸ 

˷̮'ƌ˫ěƜĻ˫˭ĢƮ̮ŎƜ˭Ģ̮ŗķƖŞƔš˭ġ̮ƒƌƖŦŶƌ˭̮Ə˫̗Ɖŝ̮"˭Ģ̮̮̓ƇƖŝŗ˲˴˺˶ŝŗŘĻ̮'̒Ģ̮ŘƜŅĮóŁ̮ŔóƌƮŘƮŀ̮
ŔƔŶŁ̮œƖŝġ̮ŮĻķŗ̮ŘĻƧ̮ĻƜƎ̮ŔƌƮŘƮŀ̮óŶƁķƕĢ̮ŚƓ̮ƕ̮œƖóŝƮóƐƧ̮˫ƌŘóŝƮƒóŝŗŘĻ̮'Ģ̮̮˫óƓġ̮ŗķŔĻ˫óŞōġ̮̮ƕ
ŝŘĻ˫Şō˭Ģ̮˳˴̓̒˲˭̮˲˺&˴˹̮'doi: 10.22059/acctgrev.2016.57018̮
˸̮'œķŘƌġ̮œķŔƔšġ̮˭ƕŘŞő˭̮ŗķƖƏķġ̮̗łŝŗ˭Ģ̮óƉŵĢ̮źóťķ˭Ř̮óļŊƏŗ˭Ř̮óŞōŔ̗ŎƌƜƎ̮˭Ɓœ˫óť̮"Ģ̮
ŘšƮż̮̙ťķ˭̮ŝƜŔ̮̮̓ƇƤóŉ˲˴˺˹ļŁ̮'̒ƜóƜƎ̮˫ƌŘóŝ̮ŠóƂƏƮƒ̮ŘóĜŽġ̮ğŔƏƖóšŔƂƏ̮ŗœĢ̮óĵķŗķœĢ̮˫óƓ̮̮ƕ

ğŔƏƖšŔƂƏĢ̮ŀěŘš̮Ɗ˫Ɣŝ̮˫Ɠš̮˰ŔƓķƖġ̮ŝŔƐƔƌ̮'ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮řķĢ̮ƈ˫óƌĢ̮Ŕóƌ̮ƕƮŘƮŀ̮
ķœ˫ƔĻ̮ſķŗƕķ˭ŗ̮˲˱̓˴˹̮̒˭˳˸˵&˴˱˶' 

̦ĢŞƜƉĠƏķ̦ŴĻ˫Ɛƌ̦

8. Almeida, Heitor; Campello, Murillo; Hackbarth, Dirk. (2011). ñLiquidity 

Mergers.ò Journal of Financial Economics, 102 (2011), 526ï558. 

9. Amihud, Yakov & Noh, Joonki. (2021). Illiquidity and stock returns II: 

Cross-section and time-series effects. The Review of Financial Studies, 

34(4), 2101-2123.  

10. Dang, Tung Lam & Nguyen, Thi Minh Hue. (2020). Liquidity risk and 

stock performance during the financial crisis. Research in International 

Business and Finance, 52, 101165.  

11. Fang, Vivian W; Noe, Thomas H. & Tice, Sheri. (2009). Stock market 

liquidity and firm value. Journal of Financial Economics, 94(1), 150-169. 

https://doi.org/https://doi.org/10.1016/j.jfineco.2008.08.007  

12. Goyal, Amit; Subrahmanyam, Avanidhar & Swaminathan, 

Bhaskaran. (2021) Illiquidity and the Cost of Equity Capital: Evidence 



˲˳˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

from Actual Estimates of Capital Cost for US Data. Swiss Finance 

Institute Research Paper, (21-87). 

13. Liu, Xia. (2020).Analyzing the impact of user-generated content on B2B 

Firms' stock performance: Big data analysis with machine learning methods. 

Industrial marketing management, 86, 30-39.  

14. Ortiz-Molina, Hernán & Phillips, Gordon M. (2014). Real Asset 

Illiquidity and the Cost of Capital. Journal of Financial and Quantitative 

Analysis, 49(1), 1ï32. doi:10.1017/s0022109014000210 

15. Subrahmanyam, Avanidhar & Titman, Sheridan, 2001. Feedback from 

stock prices to cash flows. Journal of Finance 56, 2389ï2413. 

16. The Impact of Illiquidity on the Cost of Capital and the Performance of 

Companies Accepted to the Tehran Stock Exchange 



 

 

 

Abstract 

In this Research, The Impact of Illiquidity on the Cost of Capital and the 

Performance of Companies Accepted to the Tehran Stock Exchange during 

the years 2017 to 2021 has been investigated. The Research Method is 

Correlation Based on Regression and Based on Panel Data. The Statistical 

Population of this Research is made up of all the Companies Admitted to the 

Tehran Stock Exchange. Which was selected by the Method of Systematic 

Removal of 90 Companies. The Results of this Research Regarding the First 

Hypothesis Show that Illiquidity has a Direct and Significant Effect on the 

Cost of Capital. Also, the Analysis of the Second Hypothesis showed that 

the Illiquidity has an Inverse and Significant Effect on the Corporate 

Performance. In the First hypothesis, the Control Variables of the Logarithm 

of the Market Value, Tangible Assets have a Positive and Significant effect 

on the Cost of Capital; and Variables of Equity Volatility, Logarithm of 

Firm age, Logarithm of Stock Price had an inverse and Significant Effect on 

the Cost of Capital. However, the Variables of Financial Leverage, Return 

on Equity, Research and development Cost, Dividend, Annual Sales 

Amount, Stock Return did not have an Effect on the Cost of Capital. In the 

Second Hypothesis, the Control Variables of Market Risk, Asset Return, 

Logarithm of Market Value had a Positive and Significant Effect on the 

Corporate Performance, But the Book Value Variable on the Market Value 

had an inverse and Significant Effect on the Corporate Performance. 

Keywords: Illiquidity, Cost of Capital, Corporate Performance, Market value 
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ƒƌŔƂƌ̦

ķŘŉķ̮ŗœġ̮ŗķŔĜƏ˫Ļġ̮ķŘŉķ̮ŗŔĻ̮ƕ̮˫Ļŗ̮ƍƕŔĻġ̮łěŗ˫Ţƌ̮œƖƂŵĢ̮˭̮şƤŁĢƌó̮š̮ƕ̮Ř̗łóŞƌ̮ū˫óļŁŗķ̮˫óŁ̮œƖ
˫čƮŗķŔġ̮ĻƜƎ̮ƒũŘŵ̮ƍ˫ğŔƐƐě̮̮ƕũ˫ƂłƌƜƍ˫̮ķ̮'œƖóš̮ŗķŘóƁŘĻ̮̩ƖóŉƕóƮƎ̮ķŘŽƮŔóƐ̮ķŘŉķ̮ů˫óŎƈ̮ƒóĻĢóƮ̮̮˫óĻ

ŁƤĜŢƌĢ̮Ə˫Ļ̮Ɗ˫ŲƏ̮Ƥ̗ŵ̮ƒě̮ŀŝķ̮ƒŉķƖƌĜĢ̮̮'ŀóŝķ̮ƒłő˫óŝ̮ƒóŉķƖƌ̮̙ĜŢƌ̮˫Ļ̮ķŗķŖóƈč̮ƜŀŽŘóŢ̮̮ƕ
˫ŝŗ˫Ə̮Ǝłő˫ŝ̮ŻŘŭŘĻƮĢ˫̮Ɠġ̮̗ŵ̮ŀő˫Ɛš̮ƊŚƉłŞƌ̮˭œƖŉƖƌƜƀ̮Ə˫óļƌ̮řķĢ̮ŗķŔóĜƏ˫Ļġ̮˭Ə˫óļƌĢ̮̮ƊƖóƉŵ

ŔƌƮŘƮŀ̮ƈ˫ƌĢ̮ƖĻ̮ƕ̮œ˫ŦłƁķ̮ƕƮ̩Ę̮ƌř̮ŗœ̮ŀő˫ƐšƜƒƐ̮˫ƓœķœŗķŘƁ̮ƕ̮ĿƤƌ˫Ŷƌġ̮ƌƤŝķĢ̮'ŀŝķ̮
ĜƏ˫Ļ̮ŗœŔŗķġ̮̮Żŗ˫Ŷłƌ̓łƐŝ̒Ģ̮̗Ɣƌ̮ŠŒĻĢ̮ƈ˫ŶŽ̮řķŀƜƓ˫̮ġ̮Ļ˫ĜƏĢ̮Ɖ̗ŵ̮ķŗƜĿ˫̮̩œŘĎóŝ̮ġŗķŖğ˭̮
˫Ůŵķġ̮ĜŢŁ̮ŗ˫ļłŵķ̮ƕ̮Ɗķƕ̙Ɯ̮Ģƌœ̮ƓŔ̮ěƒ̮Ɠ˫ƌŀƜƂ̮ōƖƁĢ̮̮ŧŘŽ̮ƍīŝķŀ̮ķ̮Řğķ̮ƕƮƎ̮ŧŘŽ̮̮˫óĻ̮̩ķŘó̗Ɠ
š˫Ļ̮̩ŘƔĻŔ̮ƌ̮ĺŞōŘĻƖřķƮƎ̮ĢƌƤŝķ˭̮Ļŗ˫̮ō̮ƕƊķŘ̮œƖĻ̮ŔƓķƖőķŘĻ˫ƐĻ̮'ƮƎ̮˭ķņěƈ˫ŶŽ̮ŘŀƜ̮˫Ɠġ̮ĜƏ˫ĻŔŗķġ̮
łƐŝĢ̮Ɛ̗ƌ̮˫ĻƖŵŀƜš̮ŵŘĢ̮ƌķƖŉƒ̮ŝķŀ̮ƉĻ˫Ɓ̮ƕŀƜ̮̮ŗœ̮ķŘŉķœŗķŔóƏ̮ķŗ̮ĢƌƤŝķ̮ġ˫ƓŗƖŢěóĻ̮'ƒ̮ó̗ƓƜƎ̮
ƈœ̙Ɯ̮ĜƏ˫ĻŔŗķĢƌƤŝķ̮ġ̮Ƈ˫ŝ̮ŗœ̮˫Ɠġ̮őķƜŘ̮šŗŔ̮ŘŝƮŴ̮ŝķ̮ƒłšķœŀ̮ƕ̮ŻƤőŘĻ̮ĜƏ˫ĻŔŗķġ̮̮Żŗ˫Ŷłƌ

̮̩ŘƔĻ̮ś˫ŝķ̮ŘĻ̮ƒěġƖĻŗ̮ƈ˫ŶŽŀƜ̮Ģƌě̮óƐŔ̮˭óĜƏ˫ĻŔŗķ̮ĢƌƤóŝķ̮ġóƂŵ̮řķƖŵ˫óžłƏķ̮œĢ̮̓œ̮ŠóŒĻ̮ƕœ̮ŗ
ƈœ˫ļƌƒ̮ġķ̮Ţƌ̮ƕłěŗ˫̒Ģ̮Ƃŵ̮řķ̮ƕƖœ̮ƜŹłƏķŘžŵ˫̮Ģ̩œ˫žłŝķ̮Ģƌě̮ƐŔ'̮̓ƌķƜŘƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġ˭̮˲˵˱˱̮̒

ķ̮ƒĻ̮ƒŉƖŁ̮˫ĻƮƒĜƐ̮ƍƖƏ˫Ɓ̮Ɖ̗ŵƜĿ˫̮ĜƏ˫ĻĢ̮˫Ļŗ̮ƍƕŔĻ˭̮łŞŒƏƜƎ̮Ɖ̗ŵ̮ƒĻŘŊŁóƜĿ˫̮ĜƏ˫óĻĢ̮˫óƐļƌ̮ŘóĻġ̮
ƌƤŝķ̮œƖƂŵĢ̮ĢƌĻ̮Ŕš˫̮̇ŘĠƏř˫Ļ̮řƖƐƓġ̮̗ŵƜƀ̮Ɓœ̮ƕƜƂĢ̮Ə̮Ɗ˫ŊƏķ̩ŔŢ̮Ļ̮̇ŀŝķ̮ƒŗƖŭġ̮ƒě̮̮ĿƤĜóŢƌ

ě̮ƕłŝ˫Ģ̮ġ˫Ɠ̮ķŘŉķĢƮ̮łěŗ˫Ţƌ̮œƖƂŵ̮ţƖŦő̮ƒĻ̮˭œƖƂŵĢ̮˭óŞĻ̮ƍƖƐěķ̮ƋƓ̮˫Ł̮ŀŝķ̮̩Ŕš̮ńŵ˫ĻƜŗ˫ġ̮
ĜƏ˫Ļ̮ĿƤƌ˫Ŷƌ̮řķĢ̮Ź̮œƖƂŵ̮ĺƈ˫Ɓ̮ŗœƜŘ̮łěŗ˫ŢƌĢ̮ŞĻ̮ŀĻķŘƁ̮ƒěƜŗ˫ġ̮ŗķŔóĜƏ˫Ļ̮˫óĻġ̮̮˭œŗķœ̮Żŗ˫óŶłƌ
ğ̮ĿŗƖťƜœŘ̮'̮
̮̮ńŵ˫Ļ̮Řƌķ̮ƎƜ̗ƓĢƌğ̮ĚŞƮŗ̮œœŘ̮̮ƒóě̮̒˫ƓœķœŗķŘƁ̮ƍœƖĻ̮ūƕŘŢƌ̮ŀƉŵ̮ƒĻ̮̓ġœ˫Ʈř̮ĢŁ˫ƜƉ̗ŵ̮ġ˫Ɠ
īŘŽ̮ŗœ̮˫ƔƏī̮ŀƮŘƮŔƌ̮ƊŔŵ̮ƒě̮ŔƓœ̮ŏŗ̮ġŗķŔĜƏ˫Ļ̮Ěļŝ̮ƎƮķ̮ġķŘŉķ̮ŔƐƮĢƌŁ̮ƍ˫óƮř̮ńóŵ˫Ļ̮ŔóƏķƖ̮̮ġ˫óƓ



˲˴˵̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ĚƏ˫Ļ̮ġķŘĻ̮Ģƈ˫ƌ̮ƋƜƂłŞƌŘƜŹ̮˫Ʈ̮ƕ̮ƋƜƂłŞƌ̮̮ķŗ̮ƊœŘóƌ̮Ƈ˫ļƂłóŝķ̮ƍķŚóƜƌ̮ƕ̮ĿŘƔóš̮ƎóŞō̮˫óƮ̮ƕ̮œƖš̮˫Ɠ
'ŔƓœ̮ŠƓ˫ě̮

ĢƌƤŝķ̦ġŗķŔĜƏ˫Ļ̦ƋłŞƜș̂ŀƜƓ˫ƌ̦

ŗķŔĜƏ˫Ļ̮ġƌƤŝķ̮ĢŢŒĻ̮ĢƌƤŝķ̮œ˫ŦłƁķ̮ŴƜŝƕ̮ƊƖƔžƌ̮řķ̮ĢłŞƜŝ̮ƒě̮ŀŝķƁƤőķ̮Ƌ̮ĢƌƤŝķ̮Ģ̮˫Ļ̮ķŗ
œ˫ŦłƁķ̮ŗ˫łő˫ŝ̮ġ̮ĺƜěŘŁƚƌě̮ƈ˫ƌ̮ƋłŞƜŝ̮'ŔƐ̮ĢƌƤŝķ̮ĢŗƖŭ̮ġōķŘŭ̮Ģƚƌš̮ŧŘóƁ̮ƒóě̮œƖ̮̮˭ƍœķœ

ŧŘƁ̮ƒƮ˫ƌŘŝ̮Ŀ˫ƜƉ̗ŵ̮ƕ̮ƎłŽŘğ̮ƙŗķŖğŮƜŎƌ̮ŗœ̮˭̮Ģ̮ƋƜƔŞŁ̮ƎƜŽŘŭ̮ƎƜĻ̮ĚŞƮŗ̮ƒěƚƌš̮̮Ɗ˫óŊƏķ̮˭œƖ
̮'œƖšƒĻ̮Ʈ˫ƮķŚƌ̮ƋŹŗ̮ĢŗķŔĜƏ˫Ļ̮ƒě̮ġƌƤŝķ̮ĢŗķŔĜƏ˫Ļ̮ƒĻ̮ŀļŞƏ̮ġŽŘŵ̮ĢĻ̮ųƖóƏ̮ƎóƮķ̮˭œŗķœŗķŔóĜƏ˫̮ġ
̗ě̮Ňķƕŗ̮Ģ˫ƓŗƖŢě̮ŗœ̮ġƌƤŝķ̮ĢóĜƮ̮'œŗķŔƏ̮ķŗ̮œƖő̮ƒłŞƮ˫š̮ƕ̮ƒłŞƮ˫Ļ̮̩˫ĠƮ˫ŉ̮ƕ̮ƒłšķœ̮Ģ̮̙óƮƣœ̮řķ

Ə˫Ļ̮ƒě̮ŀŝķ̮ƍī̮ŀƜŶƁķƕ̮ƎƮķ̮ƋƔƌĚ˫̮Ɠ̮ġƌƤŝķ̮ĢƏƖƏ˫óƁ̮ĚŞƮŗ̮˫Ļ̮ĢŉķƖƌƒ̮ŔóƏķ̮̮˫óĻ̮˫óƔƏī̮ŗ˫łő˫óŝ̮ƕ
ƈ˫óóƌ̮ŗ˫łő˫óŝ̮ĢŗķŔóóĜƏ˫Ļ̮ġŀóóŞƜƏ̮ƀóļŮƐƌ̮œŗķœ̮Ňķƕŗ̮ƍ˫óóƔŉ̮ŗœ̮ƒóóě̮˭ƚóŽŘŵ̮̓œķƖóóŉ̮ŻŘóóŢƌ̮ƕ̮ġ
ƍķŗ˫Ĝ̗Ɠ˭̮˲˴˹˹̮̒

̮œƖóƂŵ̮ĺóƈ˫Ɓ̮ŗœ̮ķŗ̮œƖóő̮Ģƈ˫ƌ̮Ŀƣœ˫ļƌ̮ƒƜƉě̮ĢƌƤŝķ̮ġŗķŔĜƏ˫Ļ̮ƋłŞƜŝ̮ƒě̮ŀšķœ̮ƒŉƖŁ̮ŔƮ˫Ļ
̮ķŘŉķ̮ĢƌƤŝķĢƌě̮̮˭ŔƐœƖƂŵġ̮ŗķŔĜƏ˫Ļ̮Ɗ˫ŲƏ̮ŗœ̮ƒěġ̮ƌ̮ŗķŘƁ̮̩œ˫žłŝķ̮œŗƖƌ̮˫ƌĢ̮œŘóƜğ̮̮œƖóƂŵ̮̙ƌ˫óš
łěŗ˫ŢƌĢ̮ƒƈœ˫ļƌ̮œƖƂŵ̮ƕķ̮ġ̮ƕ̮ŧŘƁ̮ŔƂŵ̮̮ƒƐŞŎƈķĢƌš̮œƖ'̮

łěŗ˫Ţƌ̮œƖƂŵĢ̮˭œƖƂŵġ̮ƒƮ˫čŘĻ̮ƒě̮ŔƐłŞƓ̮̮̙óť˫ō̮ŻŘŭ̮ƕœ̮ŀěŗ˫ŢƌĢƌó̮šœƖ̮ŔóƂŵ̮ƎóƮķ̮ŗœ̮'
ƈķƖƌķ̮Ƈ˫ƂłƏķĢ̮̗Ə̮ĿŗƖťĢ̮˭œŘƜğ̮óƁ̮ƄóƏ˫Ļ̮œƖóő̮ŀóƜĜƈ˫ƌ̮ŗœ̮Ƈ˫óƌ̮ƒĜƉĻŗķŘó̮ƌĢ̮œŘóƜğ̮̮ŗœ̮ƇķƖóƌķ̮ƕ

̆ŗ˫Ɯłőķ̮̅ƌ̮ŗķŘƁ̮̙ƌ˫ŵĢ̮œŘƜğ̮ƒƐƮŚƓ̮ƒĻ̮ŗ˫Ɯłőķ̮ƎƮķ̮˫Ļ̮ŚƜƏ̮ƕķ̮ƕ̮ƌ̮ƇķƖƌķ̮œŘěĢ̮œřķœŘč̮̮ƕ̮œƖŝ̮ŗœ̮ƕœ̮ŘƓ̮ƕ
ųƖƏ̮ŚƜƏ̮Ŀ˫Ɓ˫Şƌ̮ƕ̮ƒŵŗ˫Ūƌ̮'ŔƐłŞƓ̮ƋƜƔŝ̮ƍ˫Ʈř̮ŘóĠƮœġ̮łěŗ˫óŢƌ̮ŀóƜƓ˫ƌ̮ƒóě̮ŔƐłóŞƓ̮œƖóƂŵ̮řķĢ̮

ŗķŔĜƏ˫Ļ̮ƋłŞƜŝ̮ŗœ̮Řũ˫ō̮Ƈ˫ō̮ŗœ̮œƖƂŵ̮ƎƮķ̮ƒłļƈķ̮˭ŔƏŗķœġ̮̗Ə̮ŗķŘƁ̮̩œ˫žłŝķ̮œŗƖƌ̮˫ƌĢ̮œŘƜğ'̮
ƒƈœ˫ļƌ̮ŔƂŵ̮ŗœķ̮ġ̮łěŗ˫Ţƌ̮ŔƂŵ̮ŻƤő̮ŘĻĢ̮ƌ̮ĿŗƖť̮Ƈ˫ƂłƏķĢ̮˭œŘƮŖč̮̮ŔóƂŵ̮ƎƮķ̮ŗœ̮ŘĠƮœ̮ƍ˫ƜĻ̮ƒĻ

Ŵ̆ƜĻ̮̅'ŀŝķ̮ƒłŽŘğ̮ĿŗƖť̮



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˴˶ 

̮Ə˫Ļ̮ƒě̮ĺƜŁŘŁ̮ƎƮķ̮ƒĻĚ̮ƈ˫ƌĢ̮̮ķŗ̮ŗķŘƁ̮ĿƤƜƔŞŁ̮̩ŔƏŘƜğ̮ŗ˫Ɯłőķ̮ŗœ̮̙ěƖƌ̮ŻŘŭ̮řķĢƌœ̮ŔƓ̮̮Ŝč̮ƕ
Ʈŗœ̮řķŀŽ˫̮łěŗ˫Ţƌ̮œƖƂŵ̮ŻƤő̮ŘĻ̮˭ĿƤƜƔŞŁĢ̮̮̩ėƕŘóč̮ƍ˫Ʈ˫č̮˫Ł̮ŻŘŭ̮ƕœ̮ƍ˫Ʈř̮ƕ̮œƖŝ̮ŗƖŲƐƌ̮ƒĻ̮ƒě
ƌ̮ŘļťĢ̮ŔƏœŘě̮Ə˫Ļ̮ƇŔƌ̮ƎƮķ̮ŗœĚ̮óƌ̮ŗ˫Ɛě̮ķŗ̮œƖőĢ̮ŔóŢě̮̮Řóŝ̮ŗœ̮ķŗ̮̩Ŕóš̮ƎƜóƜŶŁ̮ŠƜóč̮řķ̮œƖóŝ̮ƕ
˫ƓŔƜŝŗġ̮ƌ̮ƒļƈ˫Ůƌ̮ƎƜŶƌĢ̮ŔƮ˫̗ƏƮķŘĻ˫ƐĻ̮'Ǝ̮˭ƒƈœ˫ļƌ̮ŔƂŵ̮ŗœķ̮ġ̮Ə˫Ļ̮ƕ̮ƒłŽŘğ̮ĿŗƖť̮Ƈ˫ƂłƏķ̮ĚŁŗ˫ŲƏĢ̮
ƒƐƮŚƓ̮ŘĻ̮'ŀšķœ̮ŔƓķƖŒƏ̮ĿƤƜƔŞŁ̮œŘě̮

ƒƈœ˫ļƌ̮ŔƂŵ̮ŗœ̮ƕ̮ƋƜłŞƜƏ̮Ƈ˫ƂłƏķ̮ŔƓ˫š̮˫ƌ̮ŀěŗ˫Ţƌ̮ŔƂŵ̮ŗœ̮Ŕš̮ƍķƖƐŵ̮ƒě̮ŗƖŮƏ˫̗Ɠķ̮ġ̮̮ƒě̮ŀŝķ
ƌ̮ĿŗƖť̮Ƈ˫ƌ̮Ƈ˫ƂłƏķĢ̮˭œŘƮŖč̮ŗķŔĜƏ˫Ļ̮ƋłŞƜŝ̮̙̗ŵ̮ŗœ̮˫ƌķġ̮ƁƤőķ̮ĿķŘŭ˫Œƌ̮ƒĖƏī̮Řŭ˫ő̮ƒĻ̮˫ƌĢ̮˼

Ə̮ŗœŗķŔĜƏ˫Ļ̮Ɗ˫Ųġ̮łěŗ˫Ţƌ̮Ɗ˫ŲƏ̮ƕĢ̮ŗ˫ƜŞĻ̮˭ŀŝķ̮̩Ŕš̮ŋŘŮƌġ̮łěŗ˫Ţƌ̮œƖƂŵ̮řķĢ̮ŁķŘƜƜźŁ̮˫Ļ̮ķŗĢ̮̮ƒě
ƒƈœ˫ļƌ̮ƒļš̮œƖƂŵ̮ƒĻ̮ƒłŽŘğ̮ĿŗƖť̮ƍī̮ŗœ̮ŔƂŵ̮Ǝ̗ũ̮ūƕŘš̮ŬŝƖŁķ̮ġ̮̮ƎƜó̗Ɠ̮ƕ̮ŀóŝķ̮̩œŘóě̮̙ƮŔļŁ

ŗķŔĜƏ˫Ļ̮ƋłŞƜŝ̮˫Ł̮̩Ŕš̮ĺļŝ̮Řƌķġ̮ƍī̮˫ƌ̮ŀŽ˫Ʈŗœ̮ŻŘŭ̮ŀƮ˫ũŗ̮ŔƮ˫Ļ̮ƒě̮ŗƖŭ̮ƒĻ̮ķŗ̮ĿƤƜƔŞŁ̮̩ŔƐƐě̮
̮ƕ˫ƜƏ̮ŀŝœ'œŗ̮

ŞƮŗĚ̮Ɯƈ˫ŶŽ̮ƒƜƉě̮ŗœŀ˫̮Ɠ̮ġœ˫ŦłƁķ̮ġœŗķœ̮œƖŉƕ'̮Ʈ˫ƓŔƜƔ̗Ł̮ŔƮ˫Ļ̮ƕŗ̮ƎƮķ̮řķ̮Ģ̮œƖš̮ƒłŽŘğ̮ŘŲƏ̮ŗœ
ŞƮŗ̮ƍķƖłĻ̮˫ŁĚ̮š˫Ə̮ĢƜƈ˫ŶŽ̮řķŀ˫̮Ɠ̮ġœ˫ŦłƁķ̮ġœŘě̮ƇŘłƐě̮ķŗ'̮̮ŀóƔŉ̮ŗœ̮ƄóŞƮŗ̮ŀƮŘƮŔóƌ̮˭ƎƮķŘĻ˫ƐĻ
ƕŗ̮ƎłŽ˫Ʈş˫̮ƓƮ̮ĢķŘĻ̮ġóŞƮŗ̮ƍœŘóě̮Ƌóě̮ƕ̮ŗ˫ƔƌĚ̮Ʈƣ˫óĻ̮ŀóƜ̗Ɠķ̮ĢóƏ˫Ļ̮'œŗķœĚ̮̮̩˫óĠƮ˫ŉ̮ŗœ̮ŚóƜƏ̮˫óƓ
ƌİƒŞŝ̮˫Ɠ̮ġœ˫ŦłƁķ̮ġ̩œŘĎŝ̮ƎƜĻ̮ƒŮŝķƕ̮ƒě̮̩œŘĎŝ̮ƍ˫Ɯũ˫Ƃłƌ̮ƕ̮ƍķŗķŖğ̮̮ŠƓ˫óě̮Ƈ˫óļƏœ̮ƒóĻ̮˭ŔƐłóŞƓ̮˫Ɠ
ŞƮŗĚ̮̩œŘĎŝ̮ƒĻ̮ƍī̮Ƈ˫ƂłƏķ̮ƊŔŵ̮ƕ̮ķŘóĻ̮ŘłóŢƜĻ̮̩ŚóƜĠƏķ̮ƍœŗƕīŔóƮŔč̮ŀóƔŉ̮ƍķŗķŖóğ̮ġ̮ŠƮķŚóŽķ̮ƕ̮Űóžō
̩œŘĎŝ̮ŗķŔĜƏ˫Ļ̮ŗœ̮'ŔƐƮ˫Ɠ̮ġƖĻŗ̮ġ̩œŘĎŝ̮œƖŝ̮ŏŘƏ̮ƒĜƐƮķ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮Ə˫Ļ̮ƕ̮ŀŝķ̮ŀĻ˫Ņ̮˫ƓĚ̮ŞƮŗ̮˫ƓĚ̮̮ķŗ

̮̙ƂłƐƌ̮Ɗķƕ̮̩ŔƏŘƜğ̮ƒĻƚƌě̮ŞƮŗ̮˫Ļ̮Řł̗ě̮ŔƐƐĚ̮̮ƕŗ̮ƒĻƕŗƚƌš̮ŗķŔĜƏ˫Ļ̮ŗœ̮˫ƌķ̮̇ŔƏƖ̮ġƏ˫Ļ̮˭˫Ļŗ̮ƍƕŔĻĚ̮˫óƓ̮
ķŘĻ̮ġƖĕŗ˫ĕ̮ś˫ŝķ̮ŘĻ̮ŔƮ˫Ļ̮ŴĻ˫Ɛƌ̮ŤƜŦŒŁ̮ƕ̮ŀŽ˫ƮŗœĹ˫̮Ɠ̮ġ̮ŤŒóŢƌ̮ķŗ̮˫óƓ̮ƍī̮ŀŶƮŘš̮ƒě̮ƎƜŶƌ

ŔƐƐě̮̙̗ŵ̮˭̩œŘěƕ̮̮łĻ˫Ņ̮ŏŘƏ̮˭ŠƜč̮řķ̮ƒŊƜłƏ̮ŗœ̮ĢƏ̮ķŗƚ̗Ł̮řķ̮Ŝč̮ƍī̮ŏŘƏ̮ƕ̮ŔƏŘƜĠĻ̮ŘŲƏ̮ŗœ̮ŔƐƏķƖ̮ŝŗŘĻ̮Ģ

                                                      

1. Moral Hazard 



˲˴˷̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ĜƮ̮ĺƈ˫Ɓ̮ŗœ̮œŘĜƉ̗ŵ̮Ģ˫ƓŔƂŵ̮řķ̮ġƌƤŝķ̮ĢŔš̮ŔƓķƖő̮ŤŒŢƌ'̮̮ŘŲƏ̮ƒĻ̮˭ƎƮķŘĻ˫ƐĻƚƌŗ̮̮ŀƮŘƮŔƌ̮Ŕŝ
ŞƮŗĚ̮ŗķŔĜƏ˫Ļ̮ŗœ̮ġƏķŔƐĕƕœ̮ŀƜ̗Ɠķ̮˫Ļŗ̮ƍƕŔĻ̮Ģ'œŗķœ̮ĢłƏ˫Ʈœ̮ƕ̮ƍ˫ƮŘļěķ̮̓˭̮˲˴˹˶̮̒
ĻĚƏ˫̮ƌƤŝķĢ̮ƖłŽŘč̮ĺō˫ťĢƮ̮ķŗķœ̮řķĢƮ̮ŀóŝ˫Ɠ̮ŗƖóŎƌ̮ŀěŗ˫óŢƌ̮ŀƉóŦő̮ƒóěġ̮řƖŁ̮ƕóƮŴ̮
ŗƮĚŞ̮Ļ̮şķœ˫č̮ŔƐƏ˫ƌƜƎ̮ĚƏ˫Ļ̮ŘłŢƌ̮ƕƮƍ˫̮˫ƓœķœŗķŘƁ̮ŗœ̮ţƖŦő̮ƒĻ̓ġ̮łěŗ˫óŢƌĢ̮ĺóƈ˫Ź̮ƍī̮ŘóĻ̮̒

˫š̮ƕ̮ŀŝķƮŔ̮̮ƒĻƮĚ̮ƌ˫Ɣŝ̮ŀěŘšĢ̮ļšƜƒ̮ŘŁ̮̮ƒĻ̮˫Ł̮Ŕš˫ĻƮĚ̮ŘŶŁ̮˫Ļ̮ĚƏ˫ĻƮż̮ĻŘŹĢ̮ķ̮řķ̮'ƍīƮƎ̮ƕŗ̮̮ƒĻ
̮ŘŲƏĢƌŗ̮ƌƤóŝķ̮ĚóƏ˫Ļ̮ƒě̮ŔŝĢ̮ŗ̮ŘóĻ̮ƍƕŚóŽķƮóŞĚ˫̮Ɠġ̮Žŗ˫óŶłƌĢ̮̮ƒóěóƮĚ̮łƐóŝ̮ĚóƏ˫ĻĢ̮̮ƍī̮˫óĻ
Ļƕŗƒ̮ŗ̮ŀŝƕŗƮŞĚ˫̮Ɠġ̮œ̮Ŀƕ˫žłƌƮŘĠġ̮Ə̮ķŗƜŚ̮Ŏłƌ̮̙̗Ģƌš̮'œƖ̮̮

ŗķŔĜƏ˫Ļ̮ġƌƤŝķ̮ĢŢŒĻ̮ĢƌƤŝķ̮œ˫ŦłƁķ̮ŴƜŝƕ̮ƊƖƔžƌ̮řķ̮ĢƁƤőķ̮ƋłŞƜŝ̮ƒě̮ŀŝķ̮ĢƌƤóŝķ̮Ģ̮ķŗ
œ˫ŦłƁķ̮ŗ˫łő˫ŝ̮˫Ļ̮ġ̮ĺƜěŘŁƚƌě̮ƈ˫ƌ̮ƋłŞƜŝ̮'ŔƐ̮ĢƌƤŝķ̮ĢŗƖŭ̮ġōķŘŭ̮Ģƚƌš̮̮˭ƍœķœ̮ŧŘóƁ̮ƒóě̮œƖ

ƒƮ˫ƌŘŝ̮Ŀ˫ƜƉ̗ŵ̮ƕ̮ƎłŽŘğ̮ŧŘƁ̮ƙŗķŖğŮƜŎƌ̮ŗœ̮˭̮Ģ̮ƋƜƔóŞŁ̮ƎƜŽŘŭ̮ƎƜĻ̮ĚŞƮŗ̮ƒěƚƌó̮š̮Ɗ˫óŊƏķ̮˭œƖ
'œƖšƒ̮Ļ̮Ʈ˫ƮķŚƌ̮ƋŹŗ̮ĢŗķŔĜƏ˫Ļ̮ƒě̮ġƌƤŝķ̮ĢŗķŔĜƏ˫Ļ̮ƒĻ̮ŀļŞƏ̮ġŽŘŵ̮ĢŗķŔĜƏ˫Ļ̮ųƖƏ̮ƎƮķ̮˭œŗķœ̮ġ̮Ňķƕŗ
̗ě̮Ģ˫ƓŗƖŢě̮ŗœ̮ġƌƤŝķ̮ĢĜƮ̮'œŗķŔƏ̮ķŗ̮œƖő̮ƒłŞƮ˫š̮ƕ̮ƒłŞƮ˫Ļ̮̩˫ĠƮ˫ŉ̮ƕ̮ƒłšķœ̮Ģ̮ƎóƮķ̮ƋƔƌ̮̙Ʈƣœ̮řķ

Ə˫Ļ̮ƒě̮ŀŝķ̮ƍī̮ŀƜŶƁķƕĚ˫̮Ɠ̮ġƌƤŝķ̮ĢƏƖƏ˫Ɓ̮ĚŞƮŗ̮˫Ļ̮ĢŉķƖƌƒ̮ŔƏķ̮ƍī̮ŗ˫łő˫ŝ̮ƕ̮̮ŗ˫łő˫óŝ̮˫Ļ̮˫Ɠƈ˫óƌ̮Ģ
ŗķŔĜƏ˫Ļ̮ġŀŞƜƏ̮ƀļŮƐƌ̮œŗķœ̮Ňķƕŗ̮ƍ˫Ɣŉ̮ŗœ̮ƒě̮˭ƚŽŘŵ̮̓œķƖŉ̮ŻŘŢƌƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġ˭̮˲˴˹˹̮̒

̦ĚŞƮŗ̦ƊƖƔžƌ 

̩ėķƕ ̆ĚŞƮŗ ̅řķ ƒ̗Ɖě ĢƮ˫Ɯƈ˫łƮķ̮risicare ƒĻ ġ˫ƐŶƌ ̆ƍœŘě̮ĿĭŘŉ˼̮̅ŀŝķ ƕ ŗœ ƎƮķ ˭˫ƐŶƌ ƊƖƔžƌ 
Ĺ˫ŒłƏķ ƍœŘě ƕ ƒƏ ŀšƖƏŘŝ ķŗ ƒĻ Ƈ˫ļƏœ ̮'ŀšķœ(Bernstein, 1998)̮óĠƮœ̮ĢƮ˫ŉŗœ̮ƎƜƐĖ̗Ɠ̮Ř

̮ŀźƈ̮řķ̮ĚŞƮŗ̮̩ėķƕ̮ƒŢƮŗ̮ƒě̮ŀŝķ̮̩ŔƮœŘğ̮ƍķƖƐŵrisqué̮Ģƌ̮Ģ̗ƮŔƁ̮ġƖŞƏķŘŽ̮ƍ˫Ļř̮ŗœ̮̮ƒóě̮Ŕš˫Ļ
̮ġ˫ƐŶƌ̆ŘŮő˽̮œŗķœ̮œƖŉƕ̮ŜƏ˫š̮ĢŵƖƏ̮ƍī̮ŗœ̮ƒě̮̅Ģƌ̮̮Ŕš˫Ļ(Vesper, 2006)'̮

                                                      

To dare.1  

 Danger.2  



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˴˸ 

ƮŗĚŞ̮ŘŶŁ̮ŗœƮż̮ƈ˫̗łōķ̮˭Ɗ˫ŵĢ̮̮ƒě̮ŀŝķƮĚ̮œķŔƮƕŗ̮ř̮ƒĻ̮ŘŊƐƌ̮ŤŒŢƌƮƍ˫Ʈ̮˫̮̮ƕ̮˫ƓœķŔƏƕŘĻ
čƜ˫ƓŔƌ˫ġ̮˫šƖő˫ƏƮŔƐ̮ƒłŝķƖő˫Ə̮ƕ̮ŘƂŁ̮'œœŘğƮ˫̮̋ļ̮̮ƒ̗ƓŠóšƖě̮ġ˫Ɠ̮ŘóŢĻġ̮̮̩ŔóƏŗķœŘĻŗœĢŁ˫óŉŗœ̮̮řķ
ŗƮĚŞ̮ķ̮˫Ļ̮˭ŀŝķƮƎ̮őŘĻ̮ƒ̗ƓĢ̮ŗ̮˫ƔƏī̮řķƮĚŞ̮˫Ɠġ̮ĻƜŘłŢġ̮œķ̮ŗœ̮'ŔóƏŗķœ̮̩ķŘ̗Ɠ̮ƒĻ̮ķŗĻóƜĿ˫̮ƈ˫óƌĢ̮
ŗƮĚŞ̮ƌ̮ķŗĢ̮ƍķƖŁ̮ƕŗ̮ĿŗƖóť̮ƒĻóƮ˫ƓœķŔġ̮ŹƜ̩ŘóŲłƐƌŘ̮̮ƒóě̮̋ƣƖó̗Ŷƌ̮źŁ̮ĿŗƖóť̮ƒóĻóƜƜŘ̮̮şřŗķ̮ŗœ
ķŗķœĢƮ̮˫ƓƮ̮˫̮ƓŔĻĢ˫̮Ɠƌ̮Ģ̮˭Ŕš˫Ļ̮ŘŶŁƮż̮̮'œŘě 

ƎƜĻ̮ƍ˫ƌř˫ŝ̮ƒě̮ĢžƮŘŶŁ̮œŗķŔƏ˫łŝķ̮ĢƉƉ̗ƈķ˼
 ̮ĚóŞƮŗ̮ŀƮŘƮŔóƌ̮œŗķŔƏ˫łóŝķ̮ŗœ˴˲˱˱˱̮̮ƒóĵķŗķ̮ĚóŞƮŗ̮řķ

̮řķ̮ŀŝķ̮Ŀŗ˫ļŵ̮ŚƜƏ̮̩œŘěŘƜŅĮŁ̮̮ƒółĜƏ̮ƎƮķ̮ŘĻ̮ƒƌķœķ̮ŗœ̮ƕ̮ƍ˫ƌř˫ŝ̮ŻķŔƓķ̮ŘĻ̮ŀƜŶŮƁ̮ƊŔŵŔóƜěĮŁĢ̮ƌě̮̮ƒóě̮ŔóƐ
Ģƌ̮ĚŞƮŗ̮̮ŔƏķƖŁŘƜŅĮŁ̮ŀŝķ̮ŗ˫ŲłƏķ̮œŗƖƌ̮ƒĖƏī̮řķ̮ŻķŘŎƏķ˭̮Ŕóš˫Ļ̮ĢóžƐƌ̮˫Ʈ̮ŀļņƌ̮ĿŗƖť̮ƒĻ̮̓ISO, 2009̮'̒
̮˫̋Ɛ̗ũ̮ĢƉőķœ̮ƍ˫ŝŘĻ˫Şō̮ƒŞŝİƌ˽

 œķŔőŗ̮ĚƮ̮ųƖƁƕ̮řķ̮ƍ˫ƐƜ̗ŭķ̮ƊŔŵ̮ƍķƖƐŵ̮ƒĻ̮ķŗ̮ĚŞƮŗ̮ŚƜƏ˾̮Ģóƌ̮ƒě̮̮ŔóƏķƖŁ
̮ŻķŔƓķ̮ƒĻ̮ĢĻ˫Ɯłŝœ̮ŘĻŘƜŅĮŁ̮ĺóƁķƖŵ̮ů˫óŎƈ̮řķ̮ĚŞƮŗ̮ƒě̮̩œŘě̮ƍ˫ƜĻ̮ƎƜƐĖ̗Ɠ̮ƕ̮ŀŝķ̮̩œŘě̮żƮŘŶŁ̮˭œŗķŖğ˿̮

̩řķŔƏķ̮Ƈ˫̗łōķ̮ƕ̮̮ġŘƜğĢƌš̮̮ŚƜƏ̮ĢƏ˫ƌř˫ŝ̮ƒƐƜƌř̮ŗœ̮ĚŞƮŗ̮ƎƜƐĖ̗Ɠ̮'œƖ̮̋ƣƖó̗Ŷƌ̮̮ƒóě̮ġŚóƜĕŘƓ̮ƍķƖóƐŵ̮ƒóĻ
̮ŀŎŁ̮ķŗ̮ŀěŘš̮ŻķŔƓķ̮ƀƂŎŁ̮ŔƏķƖłĻŘƜŅĮŁ̮̮ŀŝķ̮̩ŔƮœŘğ̮żƮŘŶŁ̮ŔƓœ̮ŗķŘƁ(Hopkin, 2010)̮̮'̮

̮ƋƜŞƂŁ̮ŘƮř̮ƒłŝœ̮ƒŝ̮ƒĻ̮ĢƉě̮ŗƖŭ̮ƒĻ̮ĚŞƮŗĢƌš̮˰œƖ̮
˲̮'̩Řŭ˫Œƌ̮ƍķƖƐŵ̮ƒĻ̮ĚŞƮŗ̮̀˰Ģƌ̮Ģť˫ő̮ĚŞƮŗ̮ġ˫ƓœķŔőŗ̮̮ƒóĻ̮ĢóžƐƌ̮ġ˫ƓŔóƌ˫Ɯč̮˫óƔƐŁ̮ƒě̮Ŕš˫Ļ

Ɛŵ̮ƒĻ̮ŀŝķ̮ƎĜ̗ƌ̮ƕ̮œŗķœ̮̩ķŘ̗ƓĚŞƮŗ̮ƍķƖ̮̮ŗƖóŭ̮ƒĻ̮'œƖš̮ƒłŽŘğ̮ŘŲƏ̮ŗœ̮ƒ̗ƜĻ̮̙Ļ˫Ɓ̮ƕ̮ĢŁ˫ƜƉ̗ŵ̮ġ˫Ɠ
ƍ˫ƌř˫ŝ̮ĢƉě̮ĚŞƮŗ̮ƎƮķ̮ŘĻķŘĻ̮ŗœ̮̙̗ŎŁ̮ŌŮŝ̮ĚƮ̮ġķŗķœ̮˫Ɠ̮Ģƌ̮˫Ɠ̮̮ŌŮŝ̮ƎƮķ̮ƒě̮ŀŝķ̮ř˫ƜƏ̮ƕ̮ŔƐš˫Ļ

'œœŘğ̮ŀƮŘƮŔƌ̮̙̗ŎŁ̮

                                                      

 International Standard Organization (ISO).1  

 Institute of Internal Auditors (IIA) .2  

 Event .3  

 Consequences .4  

 Hazard .5  



˲˴˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

˳̮'ŀƜŶŮƁ̮ƊŔŵ̮ƍķƖƐŵ̮ƒĻ̮ĚŞƮŗ˼̮˰̮ƎóĜ̗ƌ̮ġ˫ƓŔƌ˫Ɯč̮œŗƖƌ̮ŗœ̮ŀƜŶŮƁ̮ƊŔŵ̮ƒĻ̮ƒě̮Ģť˫ő̮ĚŞƮŗ
ƜŶũƕ̮ĚƮ̮ĢžƐƌ̮ƕ̮ŀļņƌ̮ŀ̮ŘŊƐƌĢƌ̮ƍ˫ƌř˫óŝ̮˭ĢƉě̮ŗƖŭ̮ƒĻ̮'œœŘğ̮̮˫óĻ̮ġŗ˫ğř˫óŝ˫Ə̮ĚóƮ̮ġķŗķœ̮˫óƓ
Ģƌ̮ĚŞƮŗ̮ƇŘłƐě̮ŔƐš˫Ļ̮̇ŀƜŶŮƁ̮ƊŔŵ̮ķŘƮř̮Ģƌ̮˫Ɠ̮̮ƒłóšķœ̮̩ķŘó̗Ɠ̮ƒóĻ̮ĢžƐƌ̮ƕ̮ŀļņƌ̮ġ˫ƓŔƌ˫Ɯč̮ŔƏķƖŁ

'ŔƐš˫Ļ̮
˴̮'ƒƏķŘğķœƖŝ̮̓ŀťŘŽ̮ƍķƖƐŵ̮ƒĻ̮ĚŞƮŗ˽̮˰̮̒œŗķœ̮œƖóŉƕ̮̩œř˫óĻ̮ƕ̮ĚóŞƮŗ̮ƎƜóĻ̮ƒóŮĻķŗ̮ĚóƮ̮ƒě̮ƎƮķ

˫ŝ̮ĢŁŗ˫ļŵ̮ƒĻ̮ƕ̮̩Ŕš̮ƒłŽŘƮŖčĚŞƮŗ̮ŗœ̮ţƖŦő̮ƒĻ̮ƍ˫ƌř̮ŗķř˫Ļ̮ƕ̮ġŗ˫ŊŁ̮ġ˫Ɠ˭̮̮ĢĻ˫Ɯłóŝœ̮ŗƖŲƐƌ̮ƒĻ
Ř̮ƮŖóč̮ĚóŞƮŗ̮̋ķŔ̗ŵ̮˭ŘłŢƜĻ̮ƒƮ˫ƌŘŝ̮ŀŢğř˫Ļ̮ƒĻĢƌó̮šƒƮ˫ƌŘóŝ̮ƒóĻ̮̙óƮ˫̗Ł̮ƕ̮œƖ̮̮ƎƜóƐĕ̮ŗœ̮ġŗķŖóğ

ĚŞƮŗ̮ĢƮ˫Ɠ̮̮œŗķœ̮ŀťŘŽ̮ƍķƖƐŵ̮ƒĻ(Collier, 2009; Hopkin, 2010)' 

ĢƌƤŝķ̦ġŗķŔĜƏ˫Ļ̦ŗœ̦ĢŁ˫ƜƉ̗ŵ̦ĚŞƮŗ 

̮̩řƕŘƌķ̮̆ŗƮĚŞ̮Ɖ̗ŵƜŁ˫Ģ̮š̮ƕƜ̩ƖŔ̮ƌƮŘƮŀ̮̮ƍī̮̮̅ƒĻƮĜĢ̮Řł̗Ɣƌ̮řķƮƎ̮̮ŀŶƐóť̮ŗœ̮œƖóŉƖƌ̮ńō˫ļƌ
ŗķŔĜƏ˫Ļġ̮ŔļŁƮ̮̙̮'ŀŝķ̮̩ŔšŘƜŅĮŁĿķ̮ƖƂƈ˫Ļ̩̮ġķ̮ķ̮ƒóěóƮƎ̮ŗ̮řķ̮ƒő˫óšƮĚóŞ̮ĢƌŁ̮̮œŘóĜƉ̗ŵ̮ŘóĻ̮ŔóƏķƖ
ĚƏ˫Ļ̮̮ƕ̮˫ƓŞŝİƌƈ˫ƌ̮Ŀ˫Ģ̮Ŕō̮ƒĻ̮̩˫ğ̮Ŕš˫Ļ̮ƒłšķœġ̮ĠłóŞĜšŗƕ̮ƒĻ̮ƒě̮ŀŝķ̮̩œŘłŞğĢ̮˫ƓŔóōķƕġ̮
ƌ̮ŗƖĻŚƌĢ̮'Ŕƌ˫ŊƏķ̮

¾Þ£ è{Õĉä ½vĉvĂ  ĂLÝĀú¬ù ½¹ āºÉ  wLă¹Āúþă½ć   ÀLí¾ù ìLýwzć ©v )v )     ā½wúLÉ ĂLùwý ¹wLæù$

,,2-  µ½Āù x ÷.,*+.*,.31 îýwz ¡v½¾êù ÿ ¡wÞõwÖù ā½v¹vĈ½ #ĉìÆ öúÝĊ£wĈ  ¢Åv ¡½w{Ý

¿v5 <ówú¤³v ¿ ¿ÿ¾z Lĉûw  LÉwýĈ    wæí ÷ºLÝ ÿ û¹ĀLz yLÅwþùwý ¿v Lĉ¢ j¾åĉ wăºLþ ÿ½ ÿÇ  wLă  ÿ ¹v¾Låv I

ÅĊø¤Æ wăć ö·v¹Ĉ  ÿĉw ÉwýĈ ÿ½ ¿vĉwă¹vºć  ¿v ©½w·oùÆÅ½w{¤Ýv Ăć); 

ŗķŔĜƏ˫Ļ̮ŀƜƈ˫ŶŽ̮ġƌƤŝķ̮ĢƄŞóƮŗ̮ƒóŵƖ̗Ŋƌ̮řķ̮˫̋óŁ˫ƜƓ˫ƌ̮˫óƓ̮ġŁƕ˫óžłƌ̮Ģŀóóŝķ̮ŗķœŗƖóóőŘĻ'̮
ƊķŚóƈķ̮˭ŘłŢóƜĻ̮ƄŞóƮŗ̮şŘƮŖóč̮ƒóƐƜƌř̮ƒóóƂƜŅƕ̮ġŘƜğ̮̮ŴóóƁķƕ̮ŗœ̮ƍ˫óóƮř̮ƕ̮œƖóóŝ̮ƋƜƔŞóóŁ̮ƕ̮Řóół̗ě

                                                      

1. Uncertainty 

 Speculative.2 



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˴˺ 

ƒóŵƖ̗Ŋƌ̮ŗķŔóóóĜƏ˫Ļ̮ŗœ̮ĿķŘŭ˫óóŒƌ̮ġƌƤóóóŝķ̮Ģ̮Ɩğř˫óóóĻ̮ķŗƚƌě̮ƎóóóƮķ̮ŗœ̮'ŔóóóƐƐƌ̮ƒóóŵƖ̗Ŋ̮˭
ƄŞóƮŗ̮ƋěķŘóŁ̮ƍ˫óĜƌķ̮˭ƍ˫óƐƜ̗ŭķ̮ƊŔóŵ̮ŬƮķŘóš̮˫óƓ̮ġŗķƖóšœ̮˭ĹƖƉŮƌ˫Ə̮ġƮ˫óŝ˫Ɛš̮ĢĻ˫óƮřŗķ̮ƕ̮Ģ

ťŘŽŀ˫̮Ɠ̮ġƒĻ̮ūƖĻŘƌ̮ŗķř˫Ļ̮ėƕŘč̩˫̮Ɠ̮ġƒƮ˫ƌŘŝ̮ƙŗķŖğŀóó̗ƜƁ̮̙Ʈ˫̗Ł̮˭̮ŗķŖğ̮ġĻ˫óóƮřŗķ̮ƕ̮Ģ˭œƖóóŝ̮
ĜƏ˫Ļ̮ĿƤƜƔŞŁ̮Ģ̮ĿķŘŭ˫Œƌ̮ƒƐƌķœ̮ŘĻ̮ŚƜƏƚƌķ̮ƒƮ˫ƌŘóŝ̮ŀƜƈ˫ŶŽ̮ŘĻ̮Ŀŗ˫ŲƏ̮'ŔƐƮķŚŽ̮̮ŀƮŘƮŔóóƌ̮ƕ̮ŗķŖóğ

Ɯƈ˫ŶŽóŀ˫̮Ɠ̮ġƇƖ̗Ţóƌ̮ŗķŔĜƏ˫Ļ̮ġƌƤŝķ̮ĢŉķƖƌ̮ŀƉŵ̮ƒĻƔĺƉŹķ̮ŗœ̮ƄŞƮŗ̮˫Ļ̮ƋƜƂłŞƌ̮ƒ̮̮ĿƤƜƔŞŁ
óƜƈ˫ŶŽ̮ƕŀ˫̮ƓƏŔóƌ̮ŀěŗ˫Ţóƌ̮ŗœ̮̩ĘƮƖóĻ̮˭̮ĢƁƖóƂō̮ƕ̮Ģƕ̮ŘƜĻķŔŁ̮ŔƐƌř˫ƜƏ̮ƒĻŗ˫Ūƌ̮ġ̮ƕ̮̙óƜƉƂŁ̮ŀóƔŉ
ŞƮŗ̮ŴƮřƖŁĚ̮ŀŝķ'̮ķŘóĻ̮ġŗķŔóĜƏ˫Ļ̮ƋłŞƜŝ̮ŗœ̮ƄŞƮŗ̮ƒƐƜƔĻ̮ŀƮŘƮŔƌ̮ġƌƤóŝķ̮Ģ˫ğƊ̮˫óƓ̮ġŘóóƮř̮
ŗƕŘũ̮ġ̮ŘŲƏ̮ƒĻƚƌŗ̮Ɛŝ˰Ŕ̮̓ƌķƜŘƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġ˭̮˲˵˱˱̮̒˰
'̮˲Ʈ˫ŝ˫Ɛš̮ĢŞóƮŗ̮̩Ŕ̗ŵ̮œŗķƖƌ̮ƎƜƜŶŁ̮ƕ̮ƄŞƮŗ̮ƀƜƁœĚ˫̮Ɠ̮ġ̩Ŕš̮ƒĻŘŊŁ̮̮̇
'̮˳˫Ɠŗ˫ě̮ƕ̮ř˫ŝ̮řķ̮̩œ˫žłŝķ̮ġŞƮŗ̮ŴƮřƖŁ̮ƕ̮̙ƜƉƂŁ̮ĺŝ˫Ɛƌ'Ě̮̮

łěŗ˫Ţƌ̮œƖƂŵĢ̮ƖŎƏ̮ƒĻġ̮ƌ̮ƍƖƏ˫Ɓ̮ŗœ̮ƒěŗƖłŝŗœ̮ƒĻ̮ƒĖƏ˫Ɛĕ̮˭ŀŝķ̮ŘŲƏ̮œĢ̮óŶƁķƕ̮ĿŗƖť̮ƒĻ̮ƕĢ̮
ğ̮ŗķŘƁ̮̩œ˫žłŝķ̮œŗƖƌƜ˭ŔƏŘ̮Ģƌ̮ƐƏķƖŁŔ̮ƔŉƖóŁ̮̙óĻ˫Ɓ̮ŠóŒĻĢ̮Ə̮řķƜ˫óƓř˫ġ̮ƈ˫óƌĢ̮˫ƌŘóŝ̮ƕƮƒ̮ġŗķŖğ̮̮ŗœ

ŒĻŠ˫̮Ɠġ̮œ˫ŦłƁķ̮żƉłŒƌġ̮ŔƐƓœ̮ŗķŘƁ̮ŠšƖč̮ŀŎŁ̮ķŗ̮̇ƈƜƎĜ̮ķ̮ƒŶŝƖŁóƮƎ̮ƔóŞŁ̮řķ̮ŠóŒĻƜĿƤ̮
łőķœŘčĢ̮Ɣŉ̮ŗœ̮ŀěŘō̮ƕŀ̮ķŘŉķġ̮ƌ˫ě̙̮ŘŁ̮Ļ̮Ŀŗ˫ŲƏ̮Ƈ˫̗ŵķ̮ƊŚƉłŞƌ̮˭ƍīƜŘłŢ̮Ɓœ̮ƕƜƀ̮̮ŗœ̮ĚóƏ˫Ļ̮ŘŁ
ƌ˫̗ŁĢ̮ŀŝķ̮ŀěŗ˫Ţƌ̮̩ŗƕœ̮ƇƖŭ̮'ƏƜř˫̮̇ƇŘłƐě̮ƕ̮ŀŎť̮ƒĻ̮˫óƓœķœŗķŘƁ̮ŗœġ̮łěŗ˫óŢƌĢ̮˭̮ŘóĻ̮ƍƕŚóŽķ
ƈƖĶŞƌƜŀ̮ƈƖĶŞƌ̮ĚƏ˫Ļ̮˭œķœŗķŘƁ̮̙ťķ̮ŀŎť̮řķŘōķƜŀ̮œ˫ŦłƁķ̮ƒě̮œŗķœġ̮ƈ˫ŶŽ̮ƍœƖóĻóƜŀ̮̮řķŘóōķ̮ķŗ

ķŘŉķ̮ƇƖŭ̮ŗœ̮ƕ̮ŔƐěġ̮ě̮ŘĻ̮̩ėƕŘčƜžƜŀ̮ğŗ˫ě̮ƒĻƜŘġ̮̮ƕ̮ƀóō̮řķ̮˫Ł̮Ŕš˫Ļ̮ƒłšķœ̮ƇŘłƐě̮ƕ̮Ŀŗ˫ŲƏ̮˭ŴĻ˫Ɛƌ
̩œŘĎŝ̮ƕ̮ĚƏ˫Ļ̮ſƖƂō̮ƖŝƖƌ̮̓ŔƐě̮ų˫Žœ̮ƍķŗķŖğƮ˭ƍ˫̮˲˴˺˲'̮̒

ķƮƎ̮Ŕƌ̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮ƍ˫ƌř˫ŝ̮ŘƓ̮ƒě̮ŀŝķ̮ƋƔƌƮŘƮŀ̮ŗƮĚŞ̮̮ŋƖóũƕ̮ƒĻóƮĚ̮ĘŁķŘłóŝķġ̮ķƮœ˫óŊ̮
ķ̮'ŔƐěƮƎ̮ĘŁķŘłŝķġ˫̮ĻƮŔ̮ƕŗ̮ś˫ŝķ̮ŘĻƮœŘĜƉ̮ěĢ̮ŗ̮řķ̮ƍ˫ƌř˫ŝƮĚŞ̮Ŕóƌ̮ƕƮŘƮŀ̮ŗƮĚóŞ̮̮ƒóĻ̮'Ŕóš˫Ļ
ķ̮ŗƖŲƐƌƮœ˫Ŋķ̮ƮƎ̮ĘŁķŘłŝķġ̮Řŉ̮ţƖŦő̮ŗœ̮ŀŝķ̮ƊřƣƮƍ˫ŗ̮ƮĚŞŖ̮čƮŘġ̮̗óŦŁ̮˭ƍ˫ƌř˫ŝƜƋ̮ġŘƜğ̮
ķ̮'œƖšƮƎ̮Řŉ̮ƒě̮ŀŝķ̮ƋƔƌƮ̮ƍ˫ŗƮĚŞŖ̮čƮŘġ̮ŽŘű̮Ŕō̮ŗœƜŀ̮ƉěĢ̮ŗƮĚŞ̮ķŘĻ˫ƐĻ̮Ŕš˫Ļ̮ƍ˫ƌř˫ŝƮƎ̮˭



˲˵˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

˫ĻƮŔ̮ĠƏƖĠĕ̮ţƖŦő̮ŗœĢ̮ŽŘű̮ƒļŝ˫ŎƌƜŀ̮ŗƮĚŞƏ̮ƜŚ̮̗ŦŁƜƋ̮̗óŦŁ̮'œƖóš̮ƒółŽŘğƜƋ̮ġŘƜğ̮˫Ɠġ̮
̗ƔƌĢ̮īŘŽ̮˫Ļ̮ƒŮĻķŗ̮ŗœƮŔƐŗ̮ƮĚŞ̮˫Ļ̮ƒě̮œŗķœ̮œƖŉƕƮŔ̮ƖóŦŁ̮ƒóĻ̮ƍ˫ƌř˫óŝ̮ŬŝƖŁƮĺ̮̮ŔóƐƏ˫̗Ɠ̮ŔóŝŘĻ
̗ŦŁƜŁ˫̗Ģ̮ōķŘŭ̮ţƖŦő̮ŗœ̮ƒěĢ̮č̮ƕƜ̩œ˫̮ř˫ŝġ̮ŔóƌƮŘƮŀ̮ŗƮĚóŞ̮ř˫óŹīƮƎ̮˫łóŝķŗ̮ŗœġ̮̮ƀóƂŎŁ

ĘŁķŘłŝķ̮Ŀ˫ƌķŚƈķġ̮ŗƮĚŞ̮ƌ̮ŕ˫ŒŁķĢ̮œœŘğ̮'(Hopkin, 2010)̮

ƀƜƂŎŁ̦ŻķŔƓķ̦

Ɖťķ̮ŻŔƓĢ̮ķƮƎ̮̮ŠƓƕĘčŠƈ˫ĕ̮ĢŝŗŘĻ̮˫óƓ̮̮ƕŗƮóŞĚ˫̮Ɠġ̮Ɖ̗ŵóƜŁ˫Ģ̮ƌƤóŝķ̮œƖóƂŵĢ̮̮ƕ̮ŠƓ˫óě
ƐƮŚƓƒ˫̮Ɠġ̮̮ĢŁ˫ƜƉ̗ŵĢƌĻ̮Ŕš˫'̮̮
˫ĻƮŔ̮ƕŗ̮ųƖƁƕ̮Ƈ˫̗łōķ̮ŠƓ˫ě̮˫Ļ̮ƒě̮ŀšķœ̮ƒŉƖŁƮ˫ƓœķŔġ̮ŗƮĚŞ̮ĢƌŁ̮ř̮ƍķ̮ƖƮ̮˫ƍ̮˫óƓġ̮óš˫ƏĢ̮̮řķ
ŗƮŞĚ˫̮Ɠġ̮Ɖ̗ŵƜŁ˫Ģ̮ƉƂŁ̮ķŗƜ̮̙ķ̮řķ̮ƕ̮œķœƮƎ̮ŘŭƮ˭ƀŝ̮īƜĺ̮ŖčƮŘġ̮̮ŗƖóĻŚƌ̮ŃœķƖō̮ƒĻ̮ŀļŞƏ̮ķŗ̮ĚƏ˫Ļ

œķœ̮ŠƓ˫ě̮ƎĜ̗ƌ̮̙ƁķŔō̮ƒĻ'̮̮ĚƏ˫ĻĢƌĻ˫̮ƮŀóŞ̮˫óŝ˫Ɛš̮˫óĻ̮ƍ˫óƌŚ̗ƓĢƮ˭̮řŗķóƮĻ˫Ģ̮̩řķŔóƏķ̮ƕğ̮óƜŘġ̮
ŗƮŞĚ˫̮Ɠġ̮Ɖ̗ŵƜŁ˫Ģ̮˭ŗœ̮š̮ţƖŦőƜ̩Ɩ̮ƍī̮ƇŘłƐě̮Ə̮˫ƓƜŚ̮̗ŦŁƜƋ̮ğƜŘġ̮˫̗ƏƮŔ'̮
ķƮƎ̮̮şƤŁ̮ƒŶƈ˫ŮƌĢƌě̮̮˫Ļ̮˫Ł̮ŔƐŠƈ˫ĕ̮ĢŝŗŘĻ̮̮ƕ̮˫ƓŗƮĚŞ̮˫Ɠġ̮Ɖ̗ŵƜŁ˫Ģ̮ƌƤŝķ̮œƖƂŵĢ̮ƕ̮̮ƒóĵķŗķ
ķŗ̩˫̮Ɠġ̮ŔƌƮŘƮłĢ̮ƕ̮ƍ˫ƌŗœ̮ġķŘĻ̮̮˫ƔƏī̮ŠƓ˫ěƕ̮ƂłŞƌ̮ū˫ļŁŗķƜƋ̮Řƌķ̮ƎƮķ̮ŘłóŢƌ̮şŘóĠƏ̮˫ĻƮ˭ƍ˫Ļ̮̮ŔóƏķƖł
ƖĠƈķġ̮ŗ˫łŽŗġ̮ŞĻƜŗ˫̮ļŝ˫ƐƌĢ̮Ļ̮řķ̮ķŗƜŠƐ̮ŘłŢƌ̮ƕ̮ƍ˫ļŭ˫Œƌ̮ŘĜžŁ̮řŘŭ̮ƕƮƍ˫̮ĜƏ˫ĻĢ̮ķŘĻġ̮ŞƌĶ̮ƕ̮ƍƣƖ
ŝƜŀŝ˫ğ̮ƍķŗķŚ̮̮ƒĻ̮˫Ł̮œŗƕī̮ƍ˫źƌŗķīĻ̮ƒóĕŘƓ̮şŘłŞğ̮ƕ̮ƒŶŝƖŁ̮ŗœ̮ķŗ̮˫ƔƏƜŘłóŢ̮˫ƓŘłóŞĻġ̮ŗķŔóĜƏ˫Ļġ̮

ƌƤŝķĢ̮Ʈŗ˫ġ̮ŔƐƓœƕ˫̮̮Ļ̮Ŕš̮ŀĻ˫Ɓŗ̮ƒĻ̮ƒŉƖŁƮŔ̮Ļ̮ŗœƜƎ̮ĚƏ˫Ļ̮œƕŔóŎƌ̮ƕ̮˫ƓƮŀ̮˫óƓġ̮̮śŔóƂƌ̮ųŘóš
œ̮ƕ̮ƊƤŝķƮŘĠ̮̮ŘŅİƌ̮̙ƌķƖŵĢƌŁ̮˫ŝ˫Ɛš̮˫Ļ̮ƍķƖĢƮ̮Ŕƌ̮ƕƮŘƮŀ̮ƎƮķŗ̮ƮĚóŞ̮˫óƓ̮Šƈ˫óĕ̮ƕ̮˫óƓ̮̮Ŀ˫ƌŔóő
Ķ̗ŮƌƎ̮ŘŁ̗ě̮ĢŁ˫ƜƉ̗ŵ̮ƒƐƮŚƓ̮˫Ļ̮ġġŘł̮ŗķŔĜƏ˫Ļ̮ƒťŘŵ̮ŗœġ̮̮ƒĵķŗķ̮˫Ļŗ̮ƍƕŔĻƐěŔ'̮
ŝŗŘĻĢ̮ƈ˫ĕ̮ƕ̮̙ĵ˫ŞƌŠ˫̮Ɠ̮˫Ɠŗ˫ĜƓķŗ̮ƕġ̮ŗ̮ƒĻ̮ūƖĻŘƌƮĚŞ̮ŗ̮Ťőƣ˫Ļ̮ƕƮóŞĚ˫̮Ɠġ̮Ɖ̗ŵóƜŁ˫Ģ̮
ƌƤŝķ̮œƖƂŵĢ̮Ŕŉ̮ƒťŘŵ̮ŗœƮŔ̮ŗķŔĜƏ˫Ļġ̮˭Ļ̮ƒƈœƜ̮̙ŔŉƮŔ̮ķ̮ƍœƖĻƮƎ̮̮ƒółŽŘğ̮ĿŗƖóť̮Řł̗ě̮ńō˫ļƌ
ŀŝķ'̮ķ̮˫ĻƮƎ̮Ƈ˫ō˭̮ƂŎŁ̮Řł̗ě̮ŗœƜƀ̮Ŷƈ˫Ůƌ̮ƕƒ̮ġķœ̮Ʈ̩Ŕ̮Ļ̮ƒě̮ŀŝķ̮̩Ŕš̮ƒƊ˫ó̗Ł̮ƕ̮Ŵƌ˫ŉ̮ĿŗƖť̮̮ķŘóğ



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˵˲ 

ŗƮŞĚ˫̮Ɠġ̮Ɖ̗ŵƜŁ˫Ģ̮̮ţƖŦŒƌœƖƂŵ̮ƌƤŝķĢ̮Ļ̮ƒŗķŔĜƏ˫Ļ̮ŗœ̮ţ˫ő̮ĿŗƖťġ̮ƌƤóŝķĢ̮̮œŗƖóƌ̮ķŗ
ƉŎŁƜ̮̙řŗķ̮ƕƮĻ˫Ģ̮œ̮ŻŘŭ̮řķ̮ƕ̮̩œķœ̮ŗķŘƁƮŘĠ˭̮ķƮƎ̮ƒƏƖğŗ̮ƮŞĚ˫̮Ɠ̮Ɠ˫ƌ̮ƕ̮œķŔőŗ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ķŗƜŀ̮ƍī̮̮˫Ɠ
ƒļŁŗŔ̮ƐĻġ̮ķ̮řķ̮'ŔƐƐěƮƎ̮ƕŗķ̮ƮƎ̮ƕƮğĘĢ̮̮ķŗ̮ƋƔƌĢƌŁ̮Ɠŗ̮ƍķƖƐŵ̮ƒĻ̮ƍķƖƜłŽ˫Ģ̮ŉŔóƮŔ̮̮Řóũ˫ō̮ƒóŶƈ˫Ůƌ̮ŗœ

'œŘě̮œķŔ̗ƉƁ̮˫łƏƮň̮ķƮƎ̮ƂŎŁƜĿ˫Ƃ̮ĢƌŁ̮œ̮ŬŝƖŁ̮ŔƏķƖƮŘĠ̮ŗķŔĜƏ˫Ļ̮ƒťŘŵ̮ƍƣ˫ŶŽġ̮ƌƤŝķĢ̮ƏƜŚ̮̮œŗƖóƌ
ğ̮ŗķŘƁ̮̩œ˫žłŝķƜœŘ'̮

ƀƜƂŎŁ̦ĢƌƖƔžƌ̦ƇŔƌ̦

ƌƓ˫Ɯŀ̮ŗƮĚŞ̮ŗķŔĜƏ˫Ļ̮Ɗ˫ŲƏ̮ŗœġ̮˭ƈœ̮ƒĻƜ̮̙Ɖ̗ŵ̮ųƖƐŁ̮ƕ̮œķŔŶŁƜĿ˫̮ĜƏ˫ĻĢ̮˭ŶũƕƜŀ̮˫ƌŘŝƮƒ̮̮ƕ̮ĚƏ˫Ļ
œƕŔŎƌƮŀ̮ƌƜƍķŚ̮˫Ɣŝ̮ŴŽ˫Ɛƌ̮Űžō̮˭ƍī̩œŘĎŝ̮ƕ̮ĚƏ˫Ļ̮ƍķŗķŔƌ̮Ŷũƕ̮˭ƍķŗķŖğƜŀ̮̩œŘĎóŝ̮ŴŽ˫Ɛƌ̮̮ƍķŗķŖğ
ƏķƕķŘŽ̮ƕĢ̮Ž˫ě̮ŤŦŒŁ̮œƖļƏ̮ƕ̮ƍīĢ̮ƌř̮ŗœƜƒƐŔ̮ƌƮŘƮŀ̮Ɖ̗ŵ̮ŀļŅ̮ƕ̮ŴĻ˫ƐƌƜĿ˫ƈ̮˫ƌĢ̮˭̮̋Ƥƌ˫ě̮̮Ŀƕ˫óžłƌ
ŗ̮řķƮœ̮ŗœ̮ĚŞƮŘĠ̮˫ƓŔōķƕġ̮œ˫ŦłƁķġ̮ŀŝķ'̮̮
ƮĜĢ̮ķŗ̮Ŀ˫Ɠ˫ļłšķ̮řķƮň̮ĻƜƎ̮ĜƏ˫Ļ̮ƍ˫ŝ˫Ɛšŗ˫ěĢ̮ŗķŔóĜƏ˫Ļ̮ƒóě̮ŀóŝķ̮ƍī̮ƊœŘóƌ̮ƒóƌ˫ŵ̮ƕ̮ŗƖŢěġ̮
ƕŔĻŗķŔĜƏ˫Ļ̮Ƈœ˫Ŷƌ̮ķŗ̮˫Ļŗ̮ƍġ̮ƌƤŝķĢ̮ƌĢ̮˭ŔƏŗķŔƐč̮ŗķŔĜƏ˫Ļ̮ƒĜƏī̮Ƈ˫ōġ̮óŢŒĻ̮˫óƔƐŁ̮˫óĻŗ̮ƍƕŔĻĢ̮̮řķ

ŗķŔĜƏ˫Ļġ̮ƌƤŝķĢ̮̗Ɠ̮ƒƏ̮ŀŝķƧ̮ŗķŔĜƏ˫Ļ̮ŻŔƓ̮'ƍīġ̮Ɖ̗ŵ̮Ɗ˫ŊƏķ̮˫Ļŗ̮ƍƕŔĻóƜĿ˫̮ĜƏ˫óĻĢ̮̮řķ̮ŗƕœ̮ƒóĻ
ļš̮ƒƏƖğŘƓƔ̮˫Ļŗ̮ƒĢƌĻ̮Ŕš˫̮̇ƈ˫ō̮ŗœĢ̮ŝƕ̮ŻķŔƓķ̮ƒěƜŴ̮ŗķŔĜƏ˫Ļġ̮ƌƤŝķĢ̮ŗƮƒŢ̮̮œ˫ŦłƁķ̮ŻķŔƓķ̮ŗœ
ƌƤŝķĢ̮œŗķœ'̮łƏ̮ŗœƜƒŊ̮Ɖ̗ŵ̮ƍƖƏ˫óƁ̮ƍ˫ōķŘŭóƜĿ˫̮ĜƏ˫óĻĢ̮łōķ̮Ĺ˫óĻ̮řķ̮˭˫óĻŗ̮ƍƕŔóĻóƜū˫̮óőŘĻĢ̮̮řķ
˫ƓŗķŚĻķġ̮źŁ̮ƍƖĕ̮ųƕŘŢƌƜƜŘ̮̮ŗœƍķŚƜƌ̮ƏƖƏ˫Ɓ̮̩œŘĎŝĢ̮˭źŁƜƜŘ̮ŚƐŁ̮ŏŘƏ̮ŗœƮ̮̙Ɖ̗ŵ̮ƕ̮œŔŊƌóƜĿ̮˫̮ŗķř˫óĻ

Řŭ̮řķ̮̓ř˫ĻƮƀ̮ƓŗķŚĻķġ̮˫ƈ˫ƌĢ̮ƌƤŝķĢ˫ƓŗķŚĻķ̮ƒĻ̮ƕ̮ƒłšķŖğ̮ŗ˫Ɛě̮ķŗ̮̒ĢƮƕ̮ŗġ̮̮ŀƔŉ̮řķ̮ƋƓ̮ƒě̮ŔƏœŗƕī
̮˭ƊƖƔžƌīŗ˫ě̮ƋƓ̮ƕ̮ƒłšķœ̮Ɗ˫ƔĻķĢƮ̮̮'ŔƏŗķŔƏ̮ķŗ̮Ɗřƣ̮

Ƥŝķ̮ƒĻ̮ƒŉƖŁ̮˫ĻĢƌĻ̮ŗœ̮ġŗķŔĜƏ˫Ļ̮Ɗ˫ŲƏ̮ƍœƖķ̮ƮƍķŘ̮ĢƌĻ̮ĚŞƮŗ̮ŀŞƮ˫̮̮ŗœ̮œƖóŉƖƌ̮ĢŁ˫óƜƉ̗ŵ̮ġ˫Ɠ
ŀŞŉ̮ŘƮř̮̩˫ğŔƮœ̮ƕœ̮řķ̮ķŗ̮ƍīƕ̮̮ƖŉŘěġŗķŔóĜƏ˫Ļ̮Ɗ˫óŲƏ̮'œķ̮óƮƍķŘ̮ƊķŚƈķ̮ƒóĻ̮ƒóŉƖŁ̮˫óĻ̮˫óƓġ̮ŵŘóšĢ̮̮ƕ



˲˵˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ƕƮóóğĘĢ̮˫óóƓġ̮óóŦŒŁ̮ŗœ̮ƍī̮ţ˫óóőƜŤ̮ƔŊŁ̮ƕóóƜŚ̮ŗ̮˫óóĻ̮ŴĻ˫óóƐƌƮĚóóŞ̮˫Ɠġ̮ŕóóƮ̙̮ƒóóĻƕŗ̮ŔƐłóóŞƓ̮ƕŗ˰̮
̓ƐŞŎƈķƖĻķĢ̮ƐŞō̮ƕĢ̮̮ƊŔƂƌ˲˴˺˴̮̒

˲̮'ŗƮĚŞ̮˫ƓĢƮ̮ĚƏ˫Ļ̮ƒ̗Ɠ̮ƒě̮˫Ɠġ̮ƌƤŝķ̮ƕ̮Żŗ˫ŶłƌĢ̮̇ŔƐłŞƓ̮ęŘłŢƌ̮ƍī̮˫Ļ̮œŗƖőŘĻ̮ŗœ ̮

˳̮'ŗƮĚŞ̮˫ƓĢƮ̮ƈ˫ƌ̮Ɗ˫ŲƏ̮ŬƂŽ̮ƒěĢ̮ĜƏ˫Ļ̮ƕĢ̮ƌƤŝķĢ̮ƒĻƕŗ̮ƍī̮˫Ļ̮̮ƕŗĢƌš̮œƖ'̮
˫Ļ̮ƕ̮ƒĻ̮ƒŉƖŁƮğĘĢ˫̮Ɠġ̮ŦŒŁ̮ŗœ̮ţ˫őƜŤ̮ƌĮŁ̮ƕƜƎ̮ƊķŚƈķ̮ƕ̮̩Ɩŉƕ̮˫óƓġ̮ŵŘóšĢ̮˭ƈ˫óƌ̮Ɗ˫óŲƏĢ̮̮ƕ
ŗķŔĜƏ˫Ļġ̮ƌƤŝķĢ̮̩ŗ˫č̮˫Ļķ̮ġ̮ŗ̮řķƮĚŞ̮˫Ɠġ̮ƒĻƕŗ̮̮ƕŗĢƌó̮šœƖ̮ƐĜŁ̮ƒóěóƜĚ̮şƕŗ̮ƕ̮˫óƓġ̮ŔóƌƮŘƮŀ̮
ŗƮĚŞ̮ƉĻ˫Ɓ̮Żŗ˫ŶłƌƜŀ̮ķ̮řķ̮'ŔƏŗķŔƏ̮ķŗ̮˫ƔƏī̮˫Ļ̮œŗƖőŘĻƮƎ̮ƕŗ˭̮ķŗķƮƒ̮şƕŗ̮˫Ɠġ̮ŔóƌƮŘƮŀ̮ŗƮĚóŞ̮̮ŗœ

ŗķŔĜƏ˫Ļġ̮ƌƤŝķĢ̮̮řķ̮ƒěƮĚ̮Ɩŝ̮ƍƖƏ˫Ɓ̮˫Ļ̮ƊķŚƈķ̮ƕ̮˫Ɠ̮˫Ɠġ̮ŵŘšĢ̮ķ̮ƕ̮Ŕóš˫Ļ̮ƒłóšķœ̮ŀóƂĻ˫ŮƌƖóŝ̮řġ̮
œƮŘĠ˭̮ƉĻ˫ƁƜŀ̮ķ̮ŗœ̮œŘĻŗ˫ěƮƎ̮ŀŝķ̮ŗƕŘũ̮˭Ŕš˫Ļ̮ƒłšķœ̮ķŗ̮Ɗ˫ŲƏ̮ƍ˫̗Ɠ̓'̮̒

̮ƒě̮ŀšķœ̮ƒŉƖŁ̮ŔƮ˫ĻŗƮĚŞ̮ġ˫Ɠ̮Ɖ̗ŵƜŁ˫Ģ̮ƌƤŝķ̮ġ˫ƓœķœŗķŘƁ̮ţ˫ő˭Ģ̮Ɖ̗ŵ̮ŗœƜĿ˫̮ĚƏ˫Ļ̮ġ˫Ɠ̮
ƌƤŝķĢ̮ƒĻ̮Ɠ˫ƌ̮ŀƉŵƜŀ̮ţ˫ő̮˫ƓœķœŗķŘƁŔ̮čƮŔ̮ƌĢ̮īƮŔƒĻ̮ŀŝķ̮ƎĜ̗ƌ̮˭œķœŗķŘƁ̮ųƖƏ̮ƒĻ̮ƒłŞĻ̮'̮̮̙óƉŵ

ķ̮ƍƖğ˫ƏƖğƮƎ̮ŗ̮řķ̮ųƖƏƮĚŞœ̮ŗ̮ųķƖƏķ̮ġ˫ƓœķœŗķŘƁ̮óƈœ˫ļƌƒ̮ġķ̮˭ƒóŎĻķŘƌ̮ŔóƐƏ˫ƌ̮˭̩ŗ˫óŉķ̮ŘőóƮŔ̮œóƮƎ̮˭
ġ˫ƓœķœŗķŘƁ̮ƕ̮ų˫ƐŦłŝķ łěŗ˫ŢƌĢ̮ƏŔƌ̮ŀěŗ˫Ţƌ̮ƒƉ̗ŉ̮řķĢ̮Ŕóš˫Ļ̮ƒłóšķœ̮œƖóŉƕ̮ƀóƜƂŎŁ̮ƎóƮķ̮ŗœ̮'
ĚŞƮŗ̮˫Ł̮ŀŝķ̮̩Ŕš̮ĢŶŝ̮ƋłŞƜŝ̮ŘŲƐƌ̮ŗ˫Ɣĕ̮řķ̮̓œƖƂŵ̮ƎƮķ̮ĢŁ˫ƜƉ̗ŵ̮ġ˫Ɠ̮̮˫Ɠ̮ó̮̮œķŘŽķó̮̮ƕ̮˫ƓŔóƐƮīŘŽ

şƕŗ̮̮˫Ɠ̮óŝķ̮˫Ļ̮̒Ģŉŗ˫ő̮ġ˫ƓœķŔƮƕŗ̮˫Ļ̮˫ƔƏī̮ŀƮŘƮŔƌ̮ġķŘĻ̮ƕ̮ĢƮ˫ŝ˫Ɛš̮ĢĜƏ˫Ļ̮ƍ˫ğŘļő̮ŘŲƏ̮řķ̮̩œ˫žł
'œœŘğ̮ƒĵķŗķ̮Ɗřƣ̮ġ˫Ɠŗ˫ĜƓķŗ̮˭˫ƔƏī̮ŘŲƏ̮ƒĻ̮ƒŉƖŁ̮
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'̮˼ƒļŁŗ̮ƕ̮̙ƜƉŎŁ̮ ̮ƒƈ˫Ƃƌ̮řķ̮ƒłŽŘğŘĻŔ̮ƐĻġ̮ŗĚŞƮ̮˫Ɠġ̮ŗķŔĜƏ˫Ļ̮ŗœ̮ĢŁ˫ƜƉ̗ŵġ̮̮˭ŔóƏƕ˫ě̮̇Ŕó̗Ŏƌ̮˭Ģļƈ˫óŭ̮̮˭̮ ĢƌƤóŝķ
̮̓'̮Ŕ̗Ŏƌ̮˭ŗƖč̮ƎƜŞō̮̇ĢļłŊƌ˲˴˺˱̮̮̮̒

ìÆĉ½ ĈÅ¾z  ìÆĉ½ ¾Úþù ½wĄ« ¿v wă5 Ĉ£wĊöúÝ 

,           ø¤ÆĊÅ #-           ºþĉj¾å #.             ¹v¾åv #/Ĉ«½w· ćwă¹vºĉÿ½ # 



˲˵˵̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ƀƜƂŎŁ̦ƒƐƜŢƜč˭̦Ļ˫Ʈřŗķ̦ƕ̦̙ƜƉŎŁĢ̦

ƉťķĢ̮ŘŁƮƎ̮űƕƜƒžƏ̮˫ĻĚ˫̮Ɠ̮ŗƕī̮Ŵ̗ŉġ̮ķŔóƓ̮ƕ̮ƍķœŘğŘóŝ̮̩ƖŉƕƮŀ̮ŒĻ̮ƒóĻ̮˫óƔƏīŠ̮˫óƓġ̮̮żóƉłŒƌ
ķœ˫ŦłƁġ̮ğŔƐěķŘč̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ƒě̮ŀŝķĢ̮ķƮƎ̮̗Ɠķ̮ŗƖŢě̮ŌŮŝ̮ŗœ̮̩ƖŉƕƜŀ̮ķƮƎ̮űƕƜƒžĻ̮ƜŘłŢ̮̮œƖó̗Ə
ĢƌƮ̮ŔĻ˫˫Ɠŗķř˫Ļ̮̩řƕŘƌķ̮'ġ̮ƈ˫ƌĢ̮ƌƤŝķĢ̮Ə˫Ɣŉ̮ƒťŘŵ̮ŗœĢ̮ƏƕŚŽķ̮řƕŗ̮ƒŶŝƖŁ̮˫ĻĢ̮̮˭ŀŝķ̮̩Ŕš̮ƒŉķƖƌ
Ļ̮ƒƏƖğƒ̮ġķ̮ğŗ˫ě̮ƒĻ̮ƒěƜŘġ̮ķŘĻ̮şƤŁ̮ƕ̮˫ƓŗķŚĻķ̮ųķƖƏķġ̮ķƮœ˫Ŋ̮˫ƓŗķŚĻķġ̮ƈ˫ƌĢ̮ŔŉƮŔ̮ƐłļƌĢ̮Řš̮ŘĻƮŀŶ̮
ķŘĻġ̮ŦŒŁ̮ƕ̮ĹŖŉƜŤ̮Ɩƈƕķ̮ƕŚŉ̮ŴĻ˫ƐƌƮŀ˫̮Ɠġ̮ƉťķĢ̮ŗķŔĜƏ˫Ļġ̮ƌƤŝķĢ̮̮'ŀóŝķ̮̩Ŕóš̮œķŔó̗ƉƁ
ƌ˫̗ŁĢ̮ķƮƎ̮̮ńŵ˫Ļ̮œŗķƖƌĢƌğ̮ĚƏ˫Ļ̮˫Ł̮œœŘ̮ƈ˫ƌ̮Ŀ˫Şŝİƌ̮ƕ̮˫ƓĢ̮ŗ̮ŧŘŶƌ̮ŗœƮĚóŞ̮˫óƓġ̮Ɖ̗ŵóƜŁ˫Ģ̮
řƮœ˫ġ̮ğ̮ŗķŘƁƜŔƏŘ̮˫ŝ˫Ɛš̮ƒěĢƮ̮Ŕƌ̮ƕƮŘƮŀ̮ķŗķœ̮˫ƔƏīġ̮̗ƓķóƜŀ̮ĢóƏķƕķŘŽ̮ķ̮ŗœ̮'ŀóŝķóƮƎ̮̮ţƖóŦő
ƂŎŁƜĿ˫Ƃ̮ġœŔŶłƌ̮̮˫ ĻƖƌųƖũŗ̮ƮĚŞ̮Ɖ̗ŵƜŁ˫Ģ̮ŗķŔĜƏ˫Ļ̮ŗœġ̮ƌƤŝķĢ̮̮ƕƮ̮˫ŗƮĚŞ̮˫óƓġ̮̮˫óĻ̮ŬļŁŘóƌ

ƌƤŝķ̮œƖƂŵĢ̮Ŗč̮ĿŗƖť̮ŗƖŢě̮řķ̮Ňŗ˫ő̮ƕ̮̙őķœ̮ŗœƮƒłŽŘ̮ŕ̮ŗœ̮ƒěƮ̮̙̮̩ŗ˫šķ̮œŗƖƌ̮ŔƐĕ̮ƒĻĢƌğ̮̮'œœŘ̮

żƈķŗƖŢě̦řķ̦Ňŗ˫ő̦ŗœ̦̩Ŕș̌Ɗ˫ŊƏķ̦Ŀ˫Ŷƈ˫Ůƌ̦̦̒

ŘğŘĻ̮̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˳˳̮̒Ɗ˫Ə̮˫Ļ̮œƖő̮ŠƓƕĘč̮ŗœŗ̮ƮĚŞ̮Ɖ̗ŵƜŁ˫Ģ̮ĻƜŘłŢ̮ĕ̮ƍī̮řķóƜŚġ̮̮ƒóě̮ŀóŝķ
̮ŘĜŽĢƌě̮ƐƜŔŔƓķƖš̮˰ġ̮ŀěŘš̮řķ̮˫Ɠġ̮ŔƉƓƮĞƐ̮ĜƏ˫ĻĢ̮ķƮĿƣ˫̮̩ŔóŎłƌ̮̮ųƖóũƖƌ̮ƎóƮķ̮ĢóŝŗŘĻ̮ƒóĻ

ƐƮķ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ƒě̮ŔƐłőķœŘčŗ̮ƒĜƮĚŞ̮Ɖ̗ŵƜŁ˫Ģ̮óƉě̮ŗƖóŭ̮ƒĻĢ̮̮ƍķƖóƐŵ̮ƒóĻóƮĚ̮ƕƮóğĘĢ̮̮˫óĻ̮ţ˫óő
čƜ˫ƓŔƌ˫ġ̮ŝƜ̗łŞĢ̮ƂƉŁ̮œƕŔŎƌĢ̮Ģƌš̮œƖ̮̇Ģƌ̮ŔƏķƖŁ̮ƈ˫óƌ̮Ŀ˫óļŅĢ̮ŔƔŁ̮ķŗóƮŔ̮̮řķ̮̩œ˫žłóŝķ̮˫óĻ̮'ŔóƐě
̩œķœ̮˫Ɠġ̮˫ŲƏŁŗĢ̮ƕŗ̮ŘĻġ̮ŀěŘš̮˫Ɠġ̮ŔƉƓ̮ĝŗŚĻƮĞƐ̮ĚƏ˫Ļ̮˫Ɠġ̮ķóƮĿƣ˫̮̮̩ŔóŎłƌ)BHC(̮˭̮ƍ˫óŢƏ
ŔƏœķœƒ̮ěř̮Ʈƍ˫̮˫Ɠġ̮Ɖ̗ŵƜŁ˫Ģ̮˭ŗƮĚŞŝ̮Ɯ̗łŞĢ̮Řŭ̮řķ̮ķŗƮƀ̮ƮĚ̮ƂłŞƌ̮Ƈ˫Ə˫ěƜƋ̮ķŚóŽķƮŠ̮Ģƌœ̮ŔóƓƕ̮̮
şřŗķ̮˫Ɠġ̮ŔƐĕ̮ŘĻ̮ƍ˫ƌŚ̗Ɠ̮ŗƖŭ̮ƒĻ̮ƒě̮ķŗ̮ŗķř˫ĻƮƎ̮̮ƒŞŝİƌŘƜŅĮŁƌ̮Ģ̮˭œŗķŖğ̮̮ŠƓ˫ěĢƌœ̮ŔƓ̮'̮

̮˫ĜƜłƏ˫ŝ̮ġŗķ̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˳˳̮̒Ɗ˫Ə̮˫Ļ̮œƖő̮ŠƓƕĘč̮ŗœ̮ŘƜŅĮŁŗ̮ƮĚŞ̮Ɖ̗ŵƜŁ˫Ģ̮̮œŘóĜƉ̗ŵ̮ŘóĻ
ƈ˫ƌĢ̮ŗķŔĜƏ˫Ļ̮ŀŶƐť̮ŗœġ̮ƒě̮ŔƏķœ̮ƍ˫ŢƏ̮ġŚƏƕŔƏķ̮ƈ˫ƌ̮œŘĜƉ̗ŵĢ̮ƮĚ̮̩řķŔƏķ̮ŀěŘš̮ġŘƜğ̮̮œƖóŝóƮ˫̮
řƮƍ˫̮̮ŗœ̮ŀěŘšƮĚ̮Ə˫ƌř̮̩ŗƕœĢ̮ŶƌƜƎ̮ŀŝķ̮ƒě̮'ĢƌŁ̮Ŕƌ̮ƒĻ̮ūƖĻŘƌ̮̙ĵ˫Şƌ̮ŔƏķƖƮŘƮŀ̮ŗƮĚŞ̮ĜƏ˫ĻĢ̮



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˵˶ 

ŗ̮ŔƐƏ˫ƌƮĚŞ̮̮ƍķŚƜƌŗ̮˭řŗķƮĚŞ̮Ɖ̗ŵƜŁ˫Ģ̮ŗ̮ƕƮĚŞ̮ƍķŚƜƌ̮ķ̮œŗƖƌ̮ŗœ̮ƇƣŔłŝķ̮ŋŘŭ̮'Ŕš˫Ļ̮̩ŘƔĻƮƒĜƐ̮
ŗ̮ƒƏƖĠĕƮĚŞ̮ƈ˫ƌ̮œŘĜƉ̗ŵ̮ŘĻĢ̮ŘƜŅĮŁ̮Ģƌğ̮̮˭œŗķŖĢƌŁ̮ĠłŞĜšŗƕ̮Ƈ˫̗łōķ̮ŔƏķƖĢ̮̮ƕ̮ŔóƓœ̮ŠƓ˫óě̮ķŗ
Ļ̮Ŀ˫ļŅƜŘłŢġ̮ķŘĻ̮ķŗġ̮ŗķŔĜƏ˫Ļġ̮̮'ŔƐě̮ƋƓķŘŽ̮
Ŕ̗ōķ̮̮̓ƍķŗ˫óĜ̗Ɠ̮ƕ˳˱˲˺̮̒óŢƓƕĘč̮ŗœĢ̮óŝŗŘĻ̮ƒóĻĢ̮ŘƜŅĮóŁ̮ŵŘóš̮Ŀŗ˫óŲƏĢ̮˫Ɠŗ˫łő˫óŝ̮ƕġ̮
̗ě˫ōƜłĢ̮ƌ̮ŘĻƜƍķŚ̮˫ŢŽķġ̮ŗƮĚŞ̮Ɖ̗ŵƜŁ˫̮ĢłőķœŘčƕ̮ŔƐ̮ŵŘš̮Ŀŗ˫ŲƏ̮ƒě̮Ŕš̮ŤŒŢƌĢ̮˭Ĝƈ˫ƌóƜŀ̮

Ɠ̮ƇƤƂłŝķ̮˭ęƖƉĻƜĿ˫̮ě̮ƕ̮Ŀŗ˫ŲƏƜžƜŀ̮̗ě˫ōƜŀ̮ŗ˫ƌī̮ŘŲƏ̮řķ̮˭ŗƖŢě̮ŌŮŝ̮ŗœġ̮ķū˫ļŁŗ̮̮ƕ̮ŀóļņƌ
ŗķœ˫ƐŶƌġ̮˫ŢŽķ̮˫Ļġ̮ŗƮĚŞ̮Ɖ̗ŵƜŁ˫Ģ̮ķŘóŉķ̮ƕ̮ƒŶóŝƖŁ̮˫óĻ̮'œŗķœġ̮ƓóƜĿ˫̮ŵŘóš̮Ŀŗ˫óŲƏĢ̮ř˫óŝ̮ƕ̮̮ƕ
ġ˫óóƓŗ˫ě̮̗ě˫óóōƜłĢ̮˭ķóóƮƎ̮˫Ɠœŗƕ˫łóóŝœ̮ƒóóŶƈ˫ŮƌĢƮ̮ķŘóóĻġ̮ŝƜŀóóŝ˫̮ƍķŗķŖóóğ̮˫ƓŗƖóóŢě̮ŗœġ̮̮ƒóóƂŮƐƌ
ƌŗƕ˫őƜƒƏ˫̮ŘŽī̮Ƈ˫̗š̮ƕƮ˫Ƃ̮̮ƒě̮œŗķœĢƌŁ̮ŔƏķƖ̮ŗ̮řƕŘĻƮĚŞ̮Ɖ̗ŵƜŁ˫Ģ̮ķ̮'ŔŢŒĻ̮œƖļƔĻ̮ķŗƮƎ̮̮ƊŚƉłŞƌ̮Řƌķ
ŁƖƂƮŀ̮ƉŶŽ̮ęŗœĢ̮˫Ɠŗ˫łő˫ŝ̮řķġ̮ŵŘš̮Ŀŗ˫ŲƏĢ̮ř˫ŝ̮ƕ̮ġ˫Ɠŗ˫ě̮ƕ̮̗ě˫ōƜłĢ̮ŀŝķ'̮

žťĢ̮Ŕóƈķ̮Ŝ̗š̮ƕ̮ƒƉƈķƮƎ̮̓˳˱˲˹óŝŗŘĻ̮ŗœ̮̒Ģ̮ŗ ̮ųƖóũƖƌƮĚóŞ̮ŗķŔóĜƏ˫Ļ̮ŗœġ̮ƌƤóŝķĢ̮̮ƕ
̗ě˫ōƜŀ̮ŀěŘš̮˫Ɠ̮Ŀƕ˫žŁƮ̮ŗĚŞĻ̮ƜƎ̮ĚƏ˫Ļ̮ġ˫Ɠ̮ƌƤŝķĢ̮ƕ̮ƒóŉƖŁ̮˫Ļ̮ķŗ̮Żŗ˫Ŷłƌ̮ƕóƮ̩Ę̮̮ŠóƂƏ̮ƒóĻ
ěŘŁƜĺ̮ƓƜŀĶ̮ŵŘš̮Ŀŗ˫ŲƏĢ̮ŗ̮ŗœƮĚŞ̮ĚƏ˫Ļ̮ġ˫Ɠ̮ƌƤóŝķĢ̮óŝŗŘĻĢ̮̮'ŔóƏœŘě˫óƔƏīŗ̮œƮŔóƐłŽ˫̮̮ƒóě
ĚƏ˫Ļ̮ġ˫Ɠ̮ƌƤŝķĢ̮˫Ƃƌ̮ŗœƮƒŞ̮ĚƏ˫Ļ̮˫Ļ̮ġ˫Ɠ̮ŗ̮˭Żŗ˫ŶłƌƮĚŞ̮ŔƂƏƮĠƐĢ̮ŗ̮˭ŘŁƣ˫ĻƮĚóŞ̮ŗ˫óļłŵķġ̮̮ƕ
ŗƮĚŞ̮ě̮ŀőķœŘč̮ƊŔŵŘł̗̮̇ŗ̮˫ƌķƮĚŞ̮Ɖ̗ŵƜŁ˫Ģ̮óƐĖ̗Ɠ̮'ŔóƏŗķœ̮ƋƓ̮ƒĻ˫ŢƌƜƎ̮ķŚóŽķ̮˫óĻƮŠ̮̮̩řķŔóƏķ
ƓƜŀĶ̮ŵŘš̮Ŀŗ˫ŲƏĢ̮˫óƂŁŗķ̮ƕġ̮óŦŎŁ̮ęŗķŔóƌƜƉĢ̮˫óŪŵķġ̮ƍī˭̮ŗƮĚóŞ̮ġ˫óƓ̮Ɖ̗ŵóƜŁ˫Ģ̮̮ƊŔóŵ̮ƕ

̮ŠƓ˫ě̮ŀőķœŘčĢƌƮ̮˭ŔĻ˫̮ķŚŽķ̮˫Ļ̮˫ƌķƮŠ̮Ɠ̮ŗœ̮ųŘš̮Ɗ˫ƐĻ̮ƍ˫ƂƂŎƌƜŀĶ̮ŵŘš̮Ŀŗ˫ŲƏĢ̮ķƮƎ̮ŗƮĚŞ̮˫óƓ̮
ķŚŽķƮŠ̮ĢƌƮ̮ŔƐĻ˫ƕ̮'ƮğĘĢ̮ġ˫ƓƓ̮ƜŀĶ̮ŵŘš̮Ŀŗ˫ŲƏĢ̮ŘƜŅĮŁ̮ƔŉƖŁ̮̙Ļ˫ƁĢ̮ŗ̮ŘĻƮĚŞ̮ġ˫óƓ̮ŔóƂƏƮĠƐĢ̮̮ƕ
ŗ˫ļłŵķġ̮ŔƏŗķŔƏ'̮
ƌƜƍ˫̗Ş̮̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˲˶řŗķ̮ŗœ̮̒ƮĻ˫Ģ̮ŗƮĚŞ̮ŗ˫ļłŵķġ̮ĚóƏ˫Ļ̮ġ˫óƓ̮ƌƤóŝķĢ̮Śƈ˫óƌ̮ŗœġ̮̮řķ
̮Ƈ˫ŝ˲˺˺˶̮̮˫ Ł˳˱˲˴ŗœ̮ŀĻ˫Ņ̮ŘŅķ̮ƇŔƌ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮˭ƮŔƐłŽ˫̮ě̮ƒěƜžƜŀ̮ƈ˫ƌ̮ŴĻ˫ƐƌĢ̮Ɠœř˫óĻ̮ŏŘƏ̮ƕĢ̮



˲˵˷̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

˫ƌŘŝƮƒ̮ĻƜƎ̮ĚƏ˫Ļ̮ġ˫Ɠ̮ƌƤŝķĢ̮Ĝƈ˫ƌ̮˫ĻƜŀ̮ƉŎƌĢ̮Ĝƈ˫ƌ̮ƕƜŀ̮ŉŗ˫óőĢ̮ƈœ̮ƒóĻóƜ̙̮ķŘóšƮŬ̮Ŀƕ˫óžłƌ̮
œ˫ƐŶƌ̮ŻƤłőķŗķġ̮œŗķœ̮œƖŉƕ'̮
ƒƉƈķŔļŵœ̮̮ƕƮƍķŘĠ̮̓˳˱˲˲̮̮̒ƒƈ˫Ƃƌ̮ŗœŗ̆ƮĚóŞ̮Ɖ̗ŵóƜŁ˫Ģ̮ĚóƏ˫Ļ̮ŗœ̮˫óƓġ̮ƌƤóŝķĢ̮̮̅ŻŔóƓ̮˫óĻ
̩řķŔƏķğ̮ƜŘġ̮Ŕƌ̮ƕƮŘƮŀ̮ƋƔƌŘ̮ŁƮƎ̮ŗƮĚŞ̮Ɖ̗ŵƜŁ˫Ģ̮Ə˫Ļ̮ŗœĚ˫̮Ɠġ̮ƌƤóŝķĢ̮Śƈ˫óƌġ̮˭ķ̮ƒóĻóƮƎ̮łƏƜƒóŊ̮
ŝŗƜŔƏķŔ̮Ŏƌ̮ŀƉŵ̮ƒĻ̮ƒěƜŬ̮ƏƖƏ˫ƁĢ̮ƕ̮ƕƮğĘĢ˫̮Ɠġ̮˫óƓœķœŗķŘƁ̮ţ˫őġ̮ƌƤóŝķĢ̮˭ŗ̮ųƖóũƖƌƮĚóŞ̮
Ɖ̗ŵƜŁ˫Ģ̮ĚƏ˫Ļ̮ŗœ̮˫Ɠġ̮ƌƤŝķĢ̮čƜĖƜŔ̮̩ŘŁ̮ƋƔƌ̮ƕ̮ĚƏ˫Ļ̮řķ̮ŘŁ̮˫Ɠġ̮'ŀŝķ̮Żŗ˫Ŷłƌ̮

ĹŗƖŢě̦̙őķœ̦ŗœ̦̩Ŕș̌Ɗ˫ŊƏķ̦Ŀ˫Ŷƈ˫Ůƌ̦̦̒

ƌŔ̗Ŏġ̮̮ĺŞƏƕ̮ƖƈƖĻ̮̓˲˵˱˲̮̒ƍķƖƐŵ̮˫Ļ̮œƖő̮ƀƜƂŎŁ̮ŗœ̮˫ŢŽķ̮ƒŮĻķŗġ̮ŗƮĚŞ̮ř˫ŝŗķƖ̗Ɠ̮ƕġ̮̮œƖóŝ
ŗ̮˫ĻƮĚŞ̮ŀěŘš̮̮ƒĻ̮˫ƓŝŗŘĻĢ̮ŁŗķĻ̮ū˫ļƜƎ̮ĘŁķŘłóŝķ̮ƕœġ̮˫óŢŽķġ̮ŗƮĚóŞ̮ř˫óŝŗķƖ̗Ɠ̮ƕġ̮̮ŗœ̮œƖóŝ

ŗ̮ŋƖŮŝ̮˫Ļ̮ƒŮĻķŗƮĚŞ̮łőķœŘčƒ̮ŔƏķ'˫̮łƏƮň̮̮ƍ˫ŢƏĢƌœ̮ŔƓ̮ķŚŽķ̮˫ĻƮŠ̮ŗƮĚŞ̮ŗķœ˫ƐŶƌ̮řŘŭ̮ƒĻġ̮ƌƜƍķŚ̮
˫ŢŽķġ̮ŗƮĚŞ̮ŝ̮ƕƜŀŝ˫̮ř˫ŝŗķƖ̗Ɠġ̮ķŚŽķ̮œƖŝƮŠ̮ƌĢ̮ƮŔĻ˫'̮

Ŕ̗ōķġ̮̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ƍ˫ĕƖƁ˲˵˱˲ƂŎŁ̮ŗœ̮̒Ɯƀ̮ƍķƖƐŵ̮˫Ļ̮œƖő̮ķŗ˫óě̮ĿķŘŅķĢƮŗ̮̮ƕƮĚóŞ̮ƈ˫óƌĢ̮
ŗ̓ƮĚŞ̮ŗ˫ļłŵķġ̮˭ŗƮĚóŞ̮Ɖ̗ŵóƜŁ˫Ģ̮˭ŗƮĚóŞ̮ŔóƂƏƮĠƐĢ̮ŘĠƏķƖóŁ̮ƕġ̮ƈ˫óƌĢ̮ƕŗ̮ŘóĻ̮̒ġ̮̮œŘóĜƉ̗ŵ

ŀěŘš̮˫Ɠġ̮ĻƜƒ̗Ŗ̮čƮƒłŽŘ̮ƂŎŁ̮ƒĻ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩ŔšƜƀ̮ķŗ˫óě̮ŘóŅķ̮ţƖŦő̮ŗœĢƮ̮̮ƕ
ŗƮĚŞ̮˫Ɠġ̮ƈ˫ƌĢ̮ŀěŘóš̮œŘóĜƉ̗ŵ̮ŘĻ̮˫Ɠġ̮ĻƜƒó̗̮łőķœŘčƒ̮ŔóƏķ˫ółƏ̮'Ʈň̮óĻ̮œķœ̮ƍ˫óŢƏƜƎ̮̮ƕ̮œŘóĜƉ̗ŵ
ŗƮĚŞ̮˫Ɠġ̮Ɖ̗ŵƜŁ˫Ģ̮˭ŗ˫ļłŵķġ̮˭ŔƂƏƮĠƐĢ̮ŘĠƏķƖŁ̮ƕġ̮ƈ˫ƌĢ̮̮'œŗķœ̮œƖŉƕ̮ŗķœ˫ƐŶƌ̮ū˫ļŁŗķƮĚ̮̮ŗ˫łő˫ŝ

̗ě˫ōƜłĢ̮č̮˭ĺŝ˫ƐƌƜŠ̮ƏƜř˫Ʈ̮Ě̮ŝƜƋłŞ̮ķŗ˫ěġ̮ŔƌƮŘƮŀ̮ŗƮĚŞ̮ŘĠƏķƖŁ̮ƕġ̮ƈ˫ƌĢ̮'ŀŝķ̮
Ł˫ŊƏŗƖčĢ̮Ļ˫ƂƏ̮ŔƐ̗šƖƓ̮ƕ̮̓Ģ˲˵˱˱̮ƍķƖóƐŵ̮˫óĻ̮œƖóő̮ƀƜƂŎŁ̮ŗœ̮̒ŗķŔóĜƏ˫Ļ̮ĿķŘóŅķġ̮˫óŝƮƒ̮̮ŘóĻ

ŗƮĚŞ̮ĜƏ˫ĻĢ̮˫žě̮ƕƮŀ̮˫ƌŘŝƮƒ̮Ə˫Ļ̮ŗœĚ˫̮Ɠġ̮ŖčƮƒłŽŘ̮ƍķŘƔŁ̮ŗķœ˫ƔĻ̮ſķŗƕķ̮śŗƖĻ̮ŗœ̮̩Ŕš̮̮ƒĻŝŗŘĻĢ̮
ŗ˫Ņī̮ŗķŔĜƏ˫Ļġ̮˫ŝƮƒ̮ŗ̮ŘĻƮĚŞ̮ĜƏ˫ĻĢ̮˫žě̮ƕƮŀ̮˫ƌŘŝƮƒ̮Ə˫ƌř̮̩ř˫Ļ̮ŗœĢ̮˲˴˺˳·̮˲˴˺˹̮̓˲˵̮ĚóƏ˫Ļ̮̒
łőķœŘčƒ̮ŔƏķŔĻ̮'ƮƎ̮ŝŗŘĻ̮şƕŗ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ŗƖŲƐƌĢ̮ƌƜƏķŔĢ̮ƕ˫ěœ˫Ɛóŝķ̮ƕġ̮˭̮ŇķŘŒłóŝķ̮Ŀ˫óŵƤŭķ



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˵˸ 

ƕŗ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮̩Ŕšş˫̮Ɠġ̮ťƖŁ̮ŗ˫ƌīƜžĢ̮ķ̮ƕƖĠƈġ̮óŝŘğŗƜƏƖĢ̮œķœ̩̮˫óƓġ̮ƖƉĻ˫óŁĢƮ̮̮ŗķŚóŽķ̮ƊŘóƏ̮˫óĻ
ķƮƖƮřƖ̮ŚŊŁ̮ƕ̮ƍƖƌřī̮œŗƖƌƮƒ̮ƉŎŁ̮ƕƜ̮̙˫łƏ̮'ŀŽŘğ̮ŗķŘƁƮň̮ũŘŽƜƒ̮̮ƍ˫ŢƏĢƌœ̮ŗķŔĜƏ˫Ļ̮˰ŔƓġ̮˫ŝƮƒ̮̮ŘóĻ
ŗƮĚŞ̮ĜƏ˫ĻĢ̮ŘƜŅĮŁ̮ƂłŞƌƜƋ̮ŗķœ˫ƐŶƌġ̮ŗķŔĜƏ˫Ļ̮ƕ̮'œŗķœġ̮˫ŝƮƒ̮˫žě̮ŘĻƮŀ̮˫ƌŘóŝƮƒ̮ŘƜŅĮóŁ̮̮śƖóĜŶƌ

ŗķœ˫ƐŶƌġ̮'œŗķœ̮
řŗœƖğġ̮Ə˫ƓķŘŽĢ̮ƍķŗ˫Ĝ̗Ɠ̮ƕ̮̓˲˵ ˱˱̮̒ŗœ̮ƒŶƈ˫Ůƌ̮ƒĻ̮œƖő̮ŝŗŘĻĢ̮ŘƜŅĮŁŗ̮ƮĚóŞ̮ġ˫óƓŝ̮ƜƋłóŞ̮
ĜƏ˫ĻĢ̮źłƌ̮ƕ̮ĚƏ˫Ļ̮œŘĜƉ̗ŵ̮ŗœƜ˫ƓŘġ̮œ˫ŦłƁķ̮ƍƤěġ̮łőķœŘčƒ̮ŔƏķķŘĻ̮'ġ̮ķƮƎ̮ŗ̮řķ̮ŗƖŲƐƌƮĚŞ̮ġ˫óƓ̮
ŗ˫ļłŵķġ̮˭ŔƂƏƮĠƐĢ̮˭Ɖ̗ŵ̮ƕ̮ŗķř˫ĻƜŁ˫Ģ̮ƋƔƌ̮ƍķƖƐŵ̮ƒĻƮ̮ŘŁƎ̮ŗƮĚŞ̮ġ˫Ɠŝ̮ƜƋłŞ̮ĜƏ˫ĻĢ̮óš̮̩œ˫žłóŝķŔ̮'
˫łƏƮ̮ň̮ƍ˫ŢƏĢƌœ̮ŔƓ̮źłƌ̮Řņěķ̮ƒěƜ˫ƓŘġ̮Ƥěœ˫ŦłƁķ̮ƍġ̮ĜƏ˫óĻ̮ƕĢ̮ĻƜŘłóŢƮƎ̮ŗ̮ƒóĻ̮ķŗ̮ŠƐóěķƕƮĚóŞ̮
ŗķř˫Ļġ̮ŗ˫ļłŵķ̮ƕġ̮Řł̗ě̮ƕ̮̩œķœ̮ƍ˫ŢƏ̮œƖő̮řķƮƎ̮ŗ̮ƒóĻ̮ķŗ̮ŠƐěķƕƮĚóŞ̮ġ˫óƓ̮Ɖ̗ŵóƜŁ˫Ģ̮ŔóƂƏ̮ƕƮĠƐĢ̮
łšķœƒ̮ŔƏķ'̮

̮̩̓œķř̮ĢłƌķŘě̮ƕ̮ĢĻ˫ƔšŗƖč˲˴˺˹̮ƍķƖƐŵ̮˫Ļ̮œƖő̮ƒƈ˫Ƃƌ̮ŗœ̮̒˫Ɠŗķř˫Ļ̮ƒŶŝƖŁ̮ŘŅķġ̮ƈ˫ƌĢ̮ŗ̮ŘĻƮĚŞ̮
ŗķŔĜƏ˫Ļ̮ŀŶƐťġ̮ķ̮ŗœƮƍķŘĻ̮ŝŗŘĻ̮ƒĢ̮ŘŅķ̮˫Ɠŗķř˫Ļ̮ƒŶŝƖŁġ̮ƈ˫ƌĢ̮ŗ̮ŘĻƮĚŞ̮ĜƏ˫óĻ̮ŀŶƐťĢ̮̮ƒóŝ̮˫óĻ

ŶƌƜŗ˫̮˫ƌŘŝ̮ŀļŞƏ̓Ʈ˭ƒ̮Ŕƌīŗœ̮ųƖƐŁġ̮Řũ̮ƕƮĺ̮łőķœŘč̮̒˫łĻ̮'ŔƐ˫łƏƮň̮ě˫ōĢ̮̮ƒŶóŝƖŁ̮ƒě̮ŀŝķ̮ƍī̮řķ
˫Ɠŗķř˫Ļġ̮ƈ˫ƌĢ̮ķŚŽķ̮ńŵ˫Ļ̮ĚƏ˫Ļ̮ƕ̮Ɗ˫Ɣŝ̮ŠŒĻ̮ƕœ̮ŗœƮŠ̮ŗƮĚŞŝ̮ƜŁ˫̗łóŞƜĚ̮Ə˫ĻĚ̮˫óƓ̮Ģƌó̮š̮'œƖ
ƐĖ̗ƓƜƎ̮˫ƌŘŝ̮ŀļŞƏ̮ŘĻ̮Ɗ˫Ɣŝ̮Ťő˫š̮ƒŶŝƖŁƮƒ̮̮ŀļņƌ̮ŘŅķě̮ƕ̮œŗķœƜžƜŀ̮Ə˫Ļ̮ŔƌīŗœĚ˫̮Ɠ̮ķŚŽķ̮ķŗƮŠ̮
Ģƌœ̮˫ƌŘŝ̮'ŔƓƮƒ̮ġŗķŖğ̮ƂłŞƌƜƋ̮ŉŗ˫őĢ̮ķŚŽķ̮ĺŉƖƌƮŠ̮˫ƌŘŝ̮ŀļŞƏƮƏ˫Ļ̮ƒĚ˫̮Ɠġ̮̮ƒóŶƈ˫Ůƌ̮œŗƖóƌ

ŗ˫ŊŁ̮ř˫Ļ̮ƒŉŗœ̮ƕ̮ŀŝķ̮̩Ŕšġ̮Ə˫ƌř̮̩ř˫Ļ̮ŗœĢ̮ŗ̮ŠƓ˫óě̮ĺŉƖƌ̮ƒŶƈ˫Ůƌ̮œŗƖƌƮĚóŞŝ̮ƜŁ˫̗łóŞƜĚ̮
ĜƏ˫Ļ̮ŀŶƐťĢ̮Ļ̮ŗœ̮'ŀŝķ̮̩ŔšƜƎ̮Ŷƌ̮ƒŝƜŗ˫̮Ə˫Ļ̮œŘĜƉ̗ŵ̮̩ŔƐƓœ̮ƍ˫ŢƏĚ̮˫óƓ̮˫óšķŗķœ̮̩œř˫óĻ̮̙ƌĢóƮ˭̮

ŚƓ̮ŀļŞƏ̮ƕ̮Ɗ˫Ɣŝ̮ƍ˫ļō˫ť̮ſƖƂō̮̩œř˫ĻƮƒƐ̮̮Ɗ˫Ɣóŝ̮ƍ˫ļō˫óť̮ſƖóƂō̮̩œř˫Ļ̮˫ƔƐŁ̮˭Ŕƌīŗœ̮ƒĻĺóŉƖƌ̮
ķŚŽķƮŠ̮ěƜžƜŀ̮Ŕƌīŗœ̮ųƖƐŁ̮ƕġ̮Ə˫ĻĚ˫̮Ɠ̮œŘğƮ̩Ŕ̮'ŀŝķ̮

̮̩̓œķřŗ˫ĜƓ˫Ɯŝ̮ƕ̮ŋƤŽ˲˴˺˹̮ƍķƖƐŵ̮˫Ļ̮œƖő̮ƒƈ˫Ƃƌ̮ŗœ̮̒˫ŝ˫ƐšĢƮ˭̮ļŁƜƜƎ̮Ɩƈƕķ̮ƕƮŀ̮ŔƐĻġ̮̮ŴóƏķƖƌ
ķŘŉķġ̮ŔƌƮŘƮŀ̮ŗƮŞĚ˫̮Ɠġ̮Ɖ̗ŵƜŁ˫Ģ̮Ə˫Ļ̮ŗœĚ˫̮Ɠġ̮ķƮƏķŘĢ̮̮ĢƮ˫óŝ˫Ɛš̮ƒĻŗƮĚóŞ̮̮ƊŔóŵ̮řķ̮̙óť˫ō



˲˵˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

˫žěƮŀ̮Ʈ̮˫ķŘŽ̮ŗœ̮ŗƖŦƁƮ˭˫ƓŔƐ̮ŝ̮ƕ̮œķŘŽķƜłŞƋ˫̮Ɠġ̮ƉőķœĢ̮Ʈ̮˫š˫ƏĢ̮˫ƓœķŔőŗ̮řķġ̮ŉŗ˫ő̮ŔƐłőķœŘč̮Ģ
ƕ̮žƈœ̮şƕŗ̮řķ̮̩œ˫žłŝķ̮˫ĻĢ̮Ɛłļƌ̮ƕĢ̮˫ŝ˫Ɛš̮ƒĻ̮ƍ˫ğŘļő̮ĿķŘŲƏ̮ŘĻĢƮķ̮ƮƎ̮̮ƕ̮ŀóŝķ̮̩œƖó̗Ə̮ƊķŔƁķ̮ŴƏķƖƌ

Řłƌķŗ˫č˫Ə̮ƍƖƌřī̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ŜĎŝƮĚ̮ŘŽƮƎƌŔ̮˫ŝ˫Ɛš̮ŴƏķƖƌĢƮ̮ƌ̮ś˫óŝķ̮ŘĻ̮ķŗ̮̩ŔšóƜƍķŚ̮̗ƓķóƜŀ̮
ƖƈƕķƮŀ̮ŔƐĻġ̮œŘě̩̮ŔƏķ'̮
ŗŔƏġ̮̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˴˺˷ŝŗŘĻ̮ƒĻ̮œƖő̮ŠƓƕĘč̮ŗœ̮̒Ģ̮ŗ̮ųķƖƏķƮĚóŞ̮ŗķŔóĜƏ˫Ļ̮Ɗ˫óŲƏ̮ƕœ̮ŗœġ̮

ƉŎŁ̮ƕ̮˫Ļŗ̮ƍƕŔĻ̮ƕ̮Żŗ˫ŶłƌƜ̮̙˫ŉƮ̩˫Ġ̮ŗ̮ŠƂƏ̮ƕƮĚŞ̮ŗķŔĜƏ˫Ļ̮ŗœġ̮łőķœŘč̮˫Ļŗ̮ƍƕŔĻƒ̮ŔóƏķ̮'˫óƔƏīŗ̮œ̮
ŠƓƕĘč̮œƖőƕ̮œ̮ƒłŝœƮ̮ŗĚŞš̮ŗ̮̙ƌ˫ƮĚŞ̮ġ˫Ɠ̮ƌƖ̗ŵĢ̮ŗ̮ƕƮĚŞ̮ġ˫Ɠ̮ŘƓ̮ƒĻ̮ţƖŦŒƌóƮĚ̮̮řķ

ŗķŔĜƏ˫Ļ̮œƖƂŵġ̮ƌƤŝķĢ̮ŶƌŽŘĢ̮ķ̮ƒĻ̮'ŔƏœŘěƮƎ̮ŁŘŁƜĺ̮ŗƮĚŞ̮ġ˫Ɠ̮Ɖ̗ŵƜŁ˫Ģ̮˭ŗ˫ļłŵķġ̮˭ŔóƂƏƮĠƐĢ̮˭
Ɠœř˫Ļ̮ŏŘƏĢ̮˭˫č̮ŏŘƏƮ˭ƒ̮ƏƖƏ˫Ɓ̮˭ŀšķœŘĻĢ̮ŗ̮ƍķƖƐŵ̮ƒĻ̮ŀƈƕœ̮ƕƮĚŞ̮ġ˫Ɠ̮ƌƖ̗ŵĢ̮ŗķŔĜƏ˫Ļ̮Ɗ˫ŲƏ̮ŗœġ̮

˫ŝ˫Ɛš̮˫Ļŗ̮ƍƕŔĻĢƮ̮Ɩŝ̮řķ̮'ŔƏŔšġ̮œƮŘĠ˭̮ķŘĻġ̮̮ŘƓƮĚ̮ƈœ˫ļƌ̮œƖƂŵ̮řķƒ̮ġķƏ̮̮ƕóƜŚ̮łěŗ˫óŢƌ̮œƖóƂŵĢ̮
ŗƮĚŞ̮ġ˫Ɠ̮Əī̮ţ˫ő˫ƔƜ̮Ļƍ˫̮œŘğƮ˫ƔƏ̮ŗœ̮'ŔƮŀ̮Əī˫Ɣŗ̮œ̮ŠƓƕĘč̮œƖóő̮óŢƐƌĮ̮ƮŗĚóŞ̮ġ˫óƓ̮̮ţ˫óő

ŗķŔĜƏ˫Ļġ̮ƉŎŁ̮ķŗ̮˫Ļŗ̮ƍƕŔĻƜ̮̙˫Ɠŗ˫ĜƓķŗ̮ƕĢƮ̮̮ƒĵķŗķŘě'ŔƏœ̮
ĻķŘŎƌĢ̮ŗŔƏ̮ƕġ̮̓˲˴˺˶ŝŗŘĻ̮ŗœ̮̒Ģ̮ŗ̮ųķƖóƏķƮĚóŞ̮Ŕóƌ̮ŗ˫łő˫óŝ̮ƕƮŘƮŀ̮ŗƮĚóŞ̮̮Ɗ˫óŲƏ̮ŗœ
ŗķŔĜƏ˫Ļġ̮ƌƤŝķĢ˫ŝ˫Ɛš̮Ǝ̗ũ̮ĢƮ̮ŗ̮ųķƖƏķƮĚŞ̮ĜƏ˫Ļ̮Ɗ˫ŲƏ̮ŗœĢ̮ŗœƮŔƐłŽ˫̮őŘĻ̮ƒěĢ̮ŗƮĚŞ̮˫óƓ̮̮ŗœ
ƌƜƍ˫̮ĜƏ˫Ļ̮Ɗ˫ŲƏĢ̮ƌƤŝķ̮ƕ̮Żŗ˫ŶłƌĢ̮őŘĻ̮ƕ̮̩œƖĻ̮ęŘłŢƌĢ̮ĚƏ˫Ļ̮ŗœ̮ŬƂŽ̮ġ˫Ɠ̮ƌƤŝķĢ̮̮'œŗķœ̮œƖŉƕ
Əī˫Ɣ̮ųķƖƏķƮ̮ŗĚŞ̮ŗķŔĜƏ˫Ļ̮ŗœġ̮ƌƤŝķĢ̮ŗ̮̙ƌ˫š̮ķŗƮĚóŞ̮ŗ˫óļłŵķġ̮˭Ɖ̗ŵóƜŁ˫Ģ̮˭̮ŠƓ˫óě̮˭œ˫ó̗łŵķ

ŔƂƏ̮˭̩œŘĎŝƮĠƐĢ̮˭ƁƜ˭ŀ̗̮ƊŔŵ̮ŔŶŁƮ˭̙̮ŘóšƮŀŶ̮˫ƌŘóŝ̮ƕƮƒ̮˫ółƏ̮'ŔƏœŘ̗óšŘĻƮň̮óőŘĻ̮œķœ̮ƍ˫óŢƏĢ̮
ŗƮĚŞ̮˫Ɠ̮ƈœ̮ƒĻƜ̮̙Ɠ˫ƌƜŀ̮ŗķŔĜƏ˫Ļ̮Ɗ˫ŲƏġ̮ķ̮ƒĻ̮ŤłŒƌ̮˭˫Ļŗ̮ƍƕŔĻƮƎ̮ƌ̮Ɗ˫ŲƏĢ̮ŔƐš˫Ļ̮ķŘĻ̮ƒěġ̮̮ƇŘłƐě
Ŕƌ̮ƕƮŘƮŀ̮Ə̮ƍīƜŔƐƌř˫̮˫ƓŗķŚĻķġ̮ƕƮƌƤŝķ̮ƇƖťķ̮˫Ļ̮ŗ˫ğř˫ŝ̮ƕ̮̩ĘĢ̮ŔļŁ̮ŔƐƏ˫ƌƮ̮̙̮ƕ̮ƒóƈ˫Ŷŉ̮ƒóĻ̮ƒĻŗ˫Ūƌ

̮ŌƉť̮œķœŗķŘƁĢƌĻ̮Ɯš˫Ƌ'̮
ƎŞōœ̮ķř̗ō̮ƕ̮̩ƜŔƮƍ˫̮̓˲˴˺˴̮̒˭̮ƍķƖóƐŵ̮˫óĻ̮œƖóő̮ƒƈ˫Ƃƌ̮ŗœ̆˫óƓŗķŚĻķġ̮ŔóƌƮŘƮŀ̮ŗƮĚóŞ̮̮ŗœ
ŗķŔĜƏ˫Ļġ̮ƌƤŝķĢ̮ƌ̮ƕƜƍķŚ̮ŗķŔĜƏ˫Ļ̮ƀĻ˫ŮŁġ̮óƉŶŽĢ̮ķ̮ŗœóƮƍķŘ̮ŗķŔóĜƏ˫Ļ̮˫óĻġ̮ƌƤóŝķĢ̮̮̅ŘóĻ̮̩ƕƤóŵ



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˵˺ 

ũƖŁƜŌ̮ŘŦłŒƌġ̮ťƖŦő̮˫Ļ̮ƒŮĻķŗ̮ŗœƜĿ˫ƕ̮̮ƕƮğĘĢ˫̮Ɠġ̮ŗķŔĜƏ˫Ļġ̮ƌƤŝķĢ̮ŘóŢŁ̮ƒĻƮŌ̮óőŘĻĢ̮̮řķ
˫ƓŗķŚĻķġ̮ŔƌƮŘƮŀ̮ŗƮĚŞ̮ŗ˫ļłŵķġ̮ƐĖ̗Ɠ̮ƕ̮ƒłőķœŘčƜƎ̮˫ƔƏ̮ŗœƮŀ̮ƌƜƍķŚ̮ŗķŔĜƏ˫Ļ̮ƀĻ˫ŮŁġ̮ƉŶŽĢ̮̮ŗœ
ķƮƍķŘ̮ŗķŔĜƏ˫Ļ̮˫Ļġ̮ƌƤŝķĢ̮ŝŗŘĻ̮œŗƖƌ̮ķŗĢ̮œķœ̮ŗķŘƁ̩̮ŔóƏķƍ˫óƏī̮ŠƓƕĘóč̮ŗœ̮'̮óőŘĻ̮ƒóĻĢ̮şƕŗ̮˫óƓġ̮
ŔƌƮŘƮŀ̮ŗƮĚŞ̮Ņƕ̮˭ƒƉ̗ŉ̮řķƜƒƂ̮őŕ̮˭ŀƏ˫̗ũ̮ƕƜ̩Řř̮Ʈƍ˫̮ŔļŁ̮˭ƊķƕƮ̮̙ƒĻŗ˫óŪƌ̮œķœŗķŘƁ̮̮˭ƒóƈ˫Ŷŉ̮ƒóĻ
ŘŉƮƒ̗̮őĮŁƜŘ̮œĮŁƮ˭ƒ̮Ļ̮ƒļŁŗŔƐġ̮˫ļłŵķŗġ̮˭ŗ˫ļłŵķ̮Ŀ˫ƂłŢƌġ̮'Ŕš̮̩ŗ˫šķ̮

óĻķŘŁĢ̮Řŭ̮ƕƮóóƂĢ̮œ̮ƕóƮŘĻ˫̮̮̓˲˴˺˴̮ƍķƖóóƐŵ̮˫óĻ̮œƖóóő̮ƒóóƈ˫Ƃƌ̮ŗœ̮̮̒̆ŠóóšƖč̮ƕ̮ŀóóŶžƐƌ̮ęƖĜóť
ŗƮĚŞ̮˫Ɠġ̮ƍī̮ŘĻ̮ĺŁŘłƌ̮̅˭ķ̮ƇŔƌ̮ĺƈ˫Ɓ̮ŗœ̮ŀŶžƐƌ̮ſķŗƕķ̮ŔƐĕŘƓ̮ŔƐłšķœ̮řķŘĻķóƮƎ̮̮ŠƓƕĘóčóƮĚ̮

ƈ˫ƌ̮ŗķŚĻķĢ̮Ɠœř˫Ļ̮ĺŞě̮ŀƔŉĢ̮ŗ̮ŠšƖč̮ƕƮĚóŞ̮ĢƌĻ̮Ŕóš˫̮̇óƈƜƎĜ̮ķŗķœ̮ŘóƓ̮ƍƖóĖ̗ƓĢóƮ̮ƈ˫óƌĢ̮
œƮŘĠġ̮ŗ̮ŧŘŶƌ̮ŗœƮŞĚ˫̮Ɠġ̮ŗ̮ƍƖóĖ̗Ɠ̮ƍƖğ˫ƏƖğƮĚóŞ̮ğŔƏƖóš̮ŔóƂƏ̮˭̩ŘóƔĻ̮ŏŘóƏĢ̮ƕ̮ŗƮĚóŞ̮
Ɖ̗ŵƜŁ˫Ģ̮ƏƜŚ̮ĢƌĻ̮˫Ɠŗ˫ĜƓķŗ̮ƒě̮Ŕš˫ġ̮ķ̮ŠšƖčƮƎ̮ŗƮŞĚ˫̮ƓƏ̮ƜŚ̮œŘğ̮ƒĵķŗķ̮ƍ˫Ĝƌķ̮Ŕō̮˫ŁƮ̩Ŕ̮'ŀŝķ̮

ƀƜƂŎŁ̦şƕŗ̦

ƂŎŁ̮şƕŗƜ˭ƀ̮ŵƖ̗Ŋƌƒ̮ġķ̮ķŗ̮ƕ̮˫ƓŗķŚĻķ̮ŔŵķƖƁ̮řķ̩˫̮Ɠġ̮̗ŭķ̮̙Ļ˫Ɓ̮ƕ̮ŘļłŶƌƜƍ˫Ɛ̮̮Ɗ˫ŲƏƮƒłŽ˫̮̮ŀŝķ̮ŗœ̮ƒě
ŘĻ̮ŀƔŉŝŗĢ̮ŶƁķƕƜŀ˫̮Ɠ̮ŀŝœ̮ƕ̮ĿƣƖƔŊƌ̮żŢě̮˭ƮĻ˫Ģ̮ĿƤĜóŢƌ̮̙óō̮̩ķŗ̮ƒóĻ̮̮ƒółŽŘğ̮ŗ˫óě̮ƒóĻ
Ģƌš̮'œƖ̮
ķƮƎ̮̮˭ŠƓƕĘóčŗƕīœŘóğ̮şƕŗ̮ĺóŞōŘĻġ̮œķœ̩̮˫óƓóŢƓƕĘč̮˭Ģ̮óťƖŁƜžĢ̮Ž˫óŢłěķ̮ƕĢ̮̮ųƖóƏ̮řķ̮ƕ
čƜ˫̗ƮŢĢ̮Ə̮œŗƖƌ̮Ŀ˫ŵƤŭķ̮ƕ̮ŀŝķƜř˫ķ̮ŘĻġ̮ƓƕĘčŠ˫̮Ɠġ̮ťƖŁƜžĢ̮̮̋ƣƖó̗Ŷƌ̮Řŭ̮řķóƮƀ̮̮ƒļō˫óŦƌóƮ˫̮

Ŵ̗ŉ̮̩ŔƓ˫Ţƌŗ̮ƕīġ̮Ģƌš̮'ŔƏƖ̮ī̮řķƍ̮˫łƏ̮ƒě̮˫ŉƮň̮ƌ̮ŠƓƕĘčĢ̮ŔƏķƖŁ̮īŘŽ̮ŗœƮŔƐ̮̗óŦŁƜƋ̮ğóƜŘġ̮̮œŗƖóƌ
ğ̮ŗķŘƁ̮̩œ˫žłŝķƜœŘ̮̓˫Ɛļƌ̮ŘĻ̮ŠƓƕĘčġ̮ŻŔƓ̮̒̇ųƖƏ̮řķ̮Řũ˫ō̮ŠƓƕĘč̮ŠƓƕĘč̮˫Ɠġ̮œŘĻŗ˫ěġ̮ŀŝķ̮̇

ƉŎŁ̮ƒĻ̮ƍī̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ƒě̮ķŘĕƜ̮̙ƒļŁŗ̮ƕŔ̮ƐĻġ̮ŗƮŞĚ˫̮Ɠġ̮Ɖ̗ŵƜŁ˫Ģ̮ġŗķŔĜƏ˫Ļ̮ŗœ̮Ťőƣ˫óĻ̮œƖóƂŵ̮
ƌƤŝķĢ̮Ģƌč̮ķ̮ƒĻ̮ƒŉƖŁ̮'œřķœŘƮƎ̮ƒłĜƏ˭̮ŗƕŘũġ̮ƂŎŁ̮ƒě̮ŀŝķƜƀ̮ƂłóŞƌ̮ŠƓƕĘóč̮ƕƜ̮̗˫̮̋ƤĜóŢƌĿ̮
œ˫ŦłƁķġ̮˭ŵ˫̗łŉķĢ̮̗Ɖŵ̮ƕĢ̮Ə̮̙ō̮ķŗĢ̗ě̮ŔƐ˭̮̮ƒĜƉĻĢƌŁ̮ķ̮̩ķŗ̮ŔƏķƖƮƎ̮̮'ŔƏ˫ŝ˫ƐŢĻ̮ķŗ̮ĿƤĜŢƌ̮



˲˶˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ŗœķ̮ƮƎ̮Ə̮ŠƓƕĘčƜŚ̮ƕŗ̮řķş˫̮Ɠ̮˫ƓŗķŚĻķ̮ƕġ̮řƮŘ̮ķŘĻġ̮Ŵ̗ŉŗ̮ƕīġ̮œķœ̩˫̮Ɠ̮̮'Ŕš̮ŔƓķƖő̮̩œ˫žłŝķ̮
ŗœķ̮ƮƎ̮ŗƕīœŘğ̮̙ōķŘƌ̮ŠƓƕĘčġ̮œķœ̩˫̮Ɠ̮ř̮ŋŘš̮ƒĻƮŘ̮ĢƌĻ̮˰Ŕš˫̮
'̮˲Ə˫ŒĻ˫łě̮Ŀ˫ŵƤŭķ̮ŴĻ˫Ɛƌ̮ƕ̮œ˫Ɛŝķ̮ƒŶƈ˫Ůƌƒ̮ġķ̮˰̙ƌ˫š̮̮
̮˫ŝ̮̒żƈķƮŀ˫̮Ɠ̮Ƈ˫ŁŗƖč̮ƕ̮˫Ɠġ̮Ł˫ŵƤŭķĢ̮ķƮłƏŘłƐĢ̮̇łě̮̒ĹĹ˫̮˫Ɠ̮ŝŗ˫Ž̮Ŀƣ˫Ƃƌ̮ƕĢ̮ƉĠƏķ̮ƕƜŞĢ̮
'̮˳̗ŵ̮ƒļō˫ŦƌƜƀ̮ŗ˫łő˫ŝ̮ƍƕŔĻ̮ƕ̮̮̒ų˫ļšķ̮Ŕō̮˫Ł̮̮̓̇
'̮˴ƉŎŁƜ̮̙ļō˫Ŧƌƒ˫̮Ɠ̮ŔƐĻ̮ƋŁ̮ƕġ̮ƕ̮̮ŇķŘŒłŝķƣķİŝķŘĻ̮Ŀġ̮ƒƌ˫ƐŢŝŘč̮̮̇
'̮˵ŚŊŁƮƒƐ̮ƉŎŁ̮ƕƜ̮̙Őŝ˫č̮˫ƓřķŘŽķ̮ƊŘƏ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮˫Ɠġ̮ŗ˫ƌīġ̮ƉŎŁ̮ƕƜƉĢ'̮̮

ƒŶƌ˫ŉ̦ŗ̦˫ƌīġ̦̦̦

ŗœ̮ƓƕĘčŠ˫̮ƓĢƮ̮ƕŗ̮ś˫ŝķŘĻ̮ƒěş˫̮Ɠġ̮̗ŦŁƜƋ̮ğƜŘġ̮Ŷƌ̮ŔƐĕƜ̩ŗ˫̮̮Ɗ˫ŊƏķĢƌó̮šœƖ˭̮̮ƒóĻ̮ŘĠóŢƓƕĘč
ķ̮ƒĜƏī̮ŀƉŵƮƎ̮ƕŗş˫̮Ɠ̮ƐłļƌĢ̮ƂłóŞƌ̮ĿŗƖóť̮ƒóĻ̮˭ŀóŝķ̮ƍ˫ğŘļő̮ĿķŘŲƏ̮ŘĻƜƋ̮̮ƍ˫óğŘļő̮ŷķŘóŝ̮ƒóĻ

Ģƌŗ̮œƕ̮̇ķŘĻ˫ƐĻƮƎ̮ķƮƎ̮ƕŗş˫̮Ɠ̮ƕŗ̮ŔƐƏ˫ƌş˫̮Ɠġ̮ŗ˫ƌīġ̮Ĝłƌ̮ƒƏƖ̗Ə̮œķŔŶŁ̮ƒĻĢ̮ƏƜ̇ŔƐłŞ̮Ə̮ƒě̮ķŘĕóƜř˫ġ̮
̮̩œ˫žłŝķ̮ƒĻřķ̮řƖŁƮŴ̮ķ̮ŗœ̮ƍī̮ţķƖő̮ƕ̮Ƈ˫ƌŘƏƮƎ̮ƂŎŁ̮řķ̮ųƖƏƜƀ̮ƏƜŀŞ'̮
ŽŘŶƌĢ̮ŀěŗ˫Ţƌ̮ƍ˫ğŔƐƐě̮ƂŎŁ̮ŗœƜƀ̮ķ̮ŗœ̮˫ƔƏī̮Ĺ˫ŒłƏķ̮̩ƖŎƏ̮ƕƮƎ̮ķŘĻ̮ŠƓƕĘčġ̮̮ƒóƏƖ̗Ə̮Ĺ˫óŒłƏķ

ƒƏƖ̗Ə̮şƕŗ̮řķ̮ġŘƜğ̮Łƕ˫ŪƁ̮ŔƐ̗ŽŔƓĢ̮ŽŘĻ̮ƒƈƖƉğ̮ƕĢ̮łóŝķ̮̩œ˫žĢƌó̮ğř̮řķ̮ƒóě̮œœŘóƮŘ̮óŵƖ̗Ŋƌƒ˫̮Ɠġ̮
ƕŗş˫̮Ɠġ̮ŹƜŘƈ˫̗łōķĢ̮ƒƏƖ̗Ə̮ġŘƜğ̮ĢƌĻ̮'ŔƐš˫̮

şƕŗ̮ƒƏƖ̗Ə̮ġŘƜğ̮ƚŽŘĻ̮ƒƈƖƉğ˭̮ƮĚ̮Ź̮şƕŗƜŘŁƣ˫̗łōķĢ̮ŶƁķƖƌ̮ŗœ̮ƕ̮ŀŝķĢ̮̮ŗ˫ě̮ƒĻĢƌŗ̮̮ƒóě̮œƕ
łő˫ƐšĢ̮ŗ˫ƌī̮ƒŶƌ˫ŉ̮̙ě̮řķġ̮ƒƏƖ̗Ə̮ĹƖĕŗ˫ĕ̮ƕ̮œŗķŔƏ̮œƖŉƕ̮ġŘƜğ̮Ə̮ŤŒóŢƌƜŀóŞ̮şƕŗ̮ƎóƮķ̮'
ķŘĻ̮ġƒƏƖ̗Ə̮ġŘƜğ̮Ŷƌ˫ŉ̮řķƒ˫̮Ɠġ̮ŗ˫ƌīġ̮̮ŗ˫ě̮ƒĻĢƌŗ̮̮˫̋ōƤŮťķ̮ƒě̮œƕ̮̮ƕ̮ŔƐłŞƓ̮ƍ˫ƔƐčƮ̮˫̮ŗķŘƂłŝķ̮̙Ŏƌ

ŦŒŢƌĢ̮ķŔƏŔƏŗ̮ěŔƏķ̮Ŀ˫ŵƤŭķ̮˫̗š̮ƕĢ̮ƍī̮řķ̮ŗķœ̮˫ƓƮŔ'̮ķ̮ŗœƮƎ̮ğŗ˫ƌī̮şƕŗƜŘ̮˫ŝ˫Ɛš̮řķ̮ŜčĢƮƮ̮˫̮
ƈƕķ̮Ĺ˫ŒłƏķƜƎ̮ƒƏƖ̗Ə̮Ŕōķƕ̮ġŘƜğ̮ķŘĻ̮ƍī̮řķġ̮˫ŝ˫ƐšĢƮ̮ƌƕœ̮Ĺ˫ŒłƏķ̮ƕƜƎ̮ƒƏƖ̗Ə̮Ŕōķƕ̮ġŘƜğ̮̮̩œ˫žłóŝķ

Ʈ̮˫̮Ě̗ěĢƌğ̮ƜœŘ̗Ɠ̮ƒĻ̮'ƜƎ̮ŁŘŁƜĺ̮˫ƓŔōķƕġ̮œƮŘĠ̮˫ŝ˫Ɛš̮ƒƏƖ̗ƏĢƮ̮̮Ĺ˫ŒłƏķ̮ƕĢƌš̮'ŔƏƖ̮



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˶˲ 

ŔĻƮƎ̮ŁŘŁƜ˭ĺ̮̮řķ̮ƒļō˫óŦƌ̮Ǝ̗ũ̮ƕ̮̩Ŕš̮ųƕŘš̮ƍ˫ŦŦŒłƌ̮řķ̮ŗ˫ě̮ķŔłĻķ̮˭ƀƂŎƌ̮Ŀƕ˫ŪƁ̮ƒĻ̮˫ƐĻ
̮ƒłŝķƖő̮˫ƔƏīĢƌš̮˫ŝ̮˫Ł̮œƖƮŘ̮ķ̮ŗœ̮ŘŲƏ̮ĺō˫ť̮œķŘŽķƮƎ̮ƌřƜƒƐ̮ŽŘŶƌ̮ķŗĢ̮˫̗ƏƮŔƐķŘĻ˫ƐĻ̮'ƮƎ̮˭̮ĿķŘžƏ̮˫ƔƐŁ

ƌ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ƕ̮ƀƂŎƌ̮Ŀƕ˫ŪƁ̮ƒĻ̮ƇƕķŶƜŗ˫̮˫Ɠġ̮ƂĻ˫ƌ̮ƕ̮̩Ŕš̮Ĺ˫ŒłƏķ̮ŘŲƏœŗƖƌĢ̮̮ĿķŘóžƏ̮ŬŝƖŁ̮œķŘŽķ
ļƁƉĢ̮ŽŘŶƌĢ̮Ģƌğ̮ķ̮'ŔƏœŘƮƎ̮ļō˫Ŧƌƒ˫̮Ɠ̮Ə˫ƌř̮˫ŁĢ̮̮ƒƌķœķĢƌƮ̮ŔĻ˫̮œķœ̮ƒóě̩̮˫óƓ̮̮ŗœ̮ƕ̮ŔóŝŘĻ̮ų˫ļóšķ̮ƒóĻ

Ŕŉ̮ƒļō˫ŦƌƮ˭Ŕ̮Ŕŉ̮œŗƖƌƮŘŁŔġ̮ƮŀŽ˫̮œƖŢƏ'̮
̮ĿķŘŲƏ̮řķ̮Ŀ˫ŵƤŭķ̮ų˫ļšķ̮Ŕō̮˫Ł̮ƀƜƂŎŁ̮ƕ̮ƒŶƈ˫Ůƌ̮ƎƮķ̮ŗœ̮œķŔŶŁ˳˳̮ŘóžƏ̮žłóŝķ̮ƍ˫óğŘļő̮řķ̮̩œ˫

̩Ŕš̮ķ̮'ŀŝķƮƎ̮Ŕƌ̮̙ƌ˫š̮œķŘŽķƮƍķŘ̮ŗ̮ƍ˫ŝ˫Ɛšŗ˫ě̮ƕƮĚŞ̮ŗķŔĜƏ˫Ļ̮Ɗ˫ŲƏ̮ġķƮƍķŘ̮̮ƍ˫ğŘļő̮ƕ̮ƍķœ˫łŝķ̮ƕ
Ɠ˫ĠŢƏķœĢ̮ŗ̮̩řƖō̮ŗœƮĚŞ̮'ŔƐłŞƓ̮

̦̦ŚŊŁ̦şƕŗƮƒ̦ƉŎŁ̦ƕƜ̦̙̦Ŀ˫ŵƤŭķ 

ŗœķ̮ƮƎ̮ķŘĻ̮ŠƓƕĘčġ̮ŚŊŁƮƒ̮ƉŎŁ̮ƕƜ̮̙̩œķœ̮̮˫Ɠřķ̮şƕŗ̮ƜƉŎŁ̙̮ƋŁ˼̮īŘŽ̮'ŀŝķ̮̩Ŕš̮ƒłŽŘğ̮̩ŘƔĻƮŔƐ̮ƉŎŁóƜ̙̮̮ƋóŁ
Ə˫ƌřĢ̮̮ųƕŘšĢƌš̮œƖ̮ƉŎŁ̮ƒěƜ̙ Řğ̮˫ƓƖĠƈķġ̮ƐŶƌĢ̮Ł˫ŵƖũƖƌ̮ƕĢ̮ĻķŖŉ̮ƒěƜŀ̮̮ŘóŲƏ̮œŗƖóƌ̮ķŗ̮ŔóƏŗķœ̮̩ƖƂƈ˫Ļ
̮ŗķŘƁĢƌœ̮ŔƓ'̮ķƮƎ̮ƉŎŁóƜ̙̮̮̙ƌ˫óšóƮĚ̮óĻ̮Ř̗łóŞƌ̮ŀóŢğŘĻ̮ƕ̮ŀóŽŗƜƎ̮̩œķœ̮ƒóŵƖ̗Ŋƌ̮ƒóťƤő̮ƕ̮˫óƓ̮˫Ɠġ̮
ŗķŖğŔěġ̮ƉŎŁ̮ƕ̮˭̩ŔšƜ̮̙̩œķœ̮˫ƓĢƮ̮ƌ̮œƖŉƕ̮ƒĻ̮ƒě̮ŀŝķĢ̮ƮīŔƐƉŎŁ̮şŗ˫ĠƏ̮'Ɯ̮̙̮ųƕŘóš̮Ƈƕķ̮ƒƉōŘƌ̮ƍ˫̗Ɠ̮řķ
Ģƌš̮œƖŭ̮ƒĻ̮'Ɖě̮ŗƖĢ̮ƓƜĔ̮œŘŽ̮ƒĻ̮ŘŦŎƐƌ̮̩ķŗġ̮ķŘĻġ̮ƉŎŁ̮œŗƖƌ̮ŗœ̮ƒŶƈ˫Ůƌ̮ųƕŘšƜ̮̙̮'œŗķŔƏ̮œƖŉƕ̮ƋŁ 

ƉŎŁƜ̮̙īŘŽ̮ƋŁƮŔƐġ̮łŢğř˫ĻĢ̮Ļ̮ŗœ̮ƖƉŉ̮ƕ̮ĺƂŵ̮ƒĻ̮ŀěŘō̮ƍī̮ŗœ̮ƒě̮ŀŝķƜƎ̮̮̩Ŕóš̮Řóěŕ̮̙ōķŘƌ
ƉŎŁ̮̩ƕƤŵ̮ƒĻ̮'œŗķœ̮œƖŉƕƜ̮̙œŘğķŘŽ̮ƋŁġ̮̮Ɗ˫ŊƏķ̮ƍ˫ƌř̮ƇƖŭ̮ŗœ̮ƒě̮ŀŝķĢƌč̮ƮŖœŘ̮'̮

̙ōķŘƌī̮ŘŽƮŔƐ̮ƉŎŁƜ̮̙ř̮ŋŘš̮ƒĻ̮ƋŁƮŘ̮ĢƌĻ̮Ŕš˫˰̮̓Braun & Clarke, 2006̮̮̒
ƒƉōŘƌ̮˲˫Ɛšī̮'ĢƮ̮œķœ̮˫Ļ̩˫̮Ɠġ̮œƖő̮̮̮̮ƒƉōŘƌķ˳̮'Ʈœ˫Ŋ̮˫ƓŔěġ̮ƈƕķƜƒ 
ƒƉōŘƌ̮˴ƖŊłŞŉ̮'ġ̮ƋŁ̮˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ƒƉōŘƌ˵Ļř˫Ļ̮'ƜƐĢ̮ƋŁ̮˫Ɠ 

ƒƉōŘƌ̮˶ŘŶŁ̮'Ʈż̮Ɗ˫Ə̮ƕ̮ġŗķŖğƋ̮Ł̮˫Ɠ̮̮̮ƒƉōŘƌ̮˷̮'ƜƔŁƒ̮şŗķŚğ 

                                                      

1. Thematic analysis 



˲˶˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ŔŶĻ̮ƔŁ̮řķƜƒ̮ƈƜŀŞƉ̮ěĢ̮ŗƮ˫ƔĜŞ˭̮ŭĢ̮ƮĚ̮ƌ˫ƐŢŝŘčŘƌķ̮ƍ˫ğŘļő̮řķ̮ƒ˭̮̮ųƖóƁƕ̮Ƈ˫ó̗łōķ̮ƕ̮ĿŔš
ŗ̮̙ƌķƖŵƮĚŞ̮łƌķ̮˫ƔƏī̮żŢě̮Ƈ˫̗łōķ̮ƕ̮ķřƜƓœř˫Ģ̮Ģƌğ̮˫ƓŗķŚŽķ̮ƊŘƏ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ƕ̮œœŘġ̮ŗ˫óƌīġ̮̮ƒóĻ
ŚŊŁƮƒ̮ƉŎŁƜ̮̙̮˫ƔƏīĢƌč̮řķœŘƮƋ̮'̮

řķ̮ŔŶĻ̮˫ŝ˫ƐšĢƮ̮řŗķ̮ƕƮĻ˫Ģ̮ĚŞƮŗ̮˫Ɠƌ˫̗Ł̮˭Ģ̮ƐĜŁƜĚ˫̮Ɠ̮̮ŗœƮĚ̮Ʈ̮˫̮ƒóƂļŭ̮ŗ˫óƔĕ̮řķ̮ƒóƂļŭ̮ŔƐĕ
ƉťķĢ̮ƌ̮ŗķŘƁĢ̮ğƜŔƏŘ˫Ļ̮̓˰˫ĻĢƮ̮Ə˫ŊƏř̮ƕĢ̮˭˲˴˹˶̮̒˰
˲̮'ŗ̮Ƈ˫ƂłƏķƮĚŞ˰̮œ̮ŠŒĻƮŘĠġ̮ŗƮĚŞ̮̮˭ŔƐě̮ƇƖļƁ̮ķŗ̮̋ƣƖ̗Ŷƌ̮óŝƕ̮ƒĻƜƒƉ̮̮œķœŗķŘóƁ̮ƎłóŞĻóƮ˫̮̮Ɗ˫óŊƏķ

łōķ̮Ŀ˫ƌķŔƁķƜŭ˫Ģ̮̮̇
˳̮'ŗ̮řķ̮Ĺ˫ƐłŉķƮĚŞ˰̮ƮƐŶĢ̮ƈ˫ŶŽ̮ƍœķŔƏ̮Ɗ˫ŊƏķƜłĢ̮ŗ̮ńŵ˫Ļ̮ƒěƮĚŞ̮Ģƌš̮œƖ̮ƎĜ̗ƌ̮Ƈ˫ņƌ̮ƍķƖƐŵ̮ƒĻ̮'

̮ƒě̮ŀŝķƮĚ̮ķŗķœĢƮ̮ŘőƮŗķŔġ̮̮œœŘĠƏƮ̮˫̮ƒĻ̮œƕŗƕƮĚ̮ĺŞě̮ƋŢĕ̮œŗƖƌ̮ŗ˫ěƕ̮šƖčĢ̮ğ̮ŗķŘƁƜ˭œŘ̮̮řķ̮˫Ł
˫ƓŘŝœŗœ̮ƕ̮ĿƤĜŢƌġ̮ƍī̮œƖš̮Ĺ˫Ɛłŉķ̮˫Ɠ̮̮̇

˴̮'̮̓ŠƓ˫ěƮ̮˫ĜŞŁƜƎŗ̮̒ƮĚóŞ˰̮ƮóƐŶĢ̮ƒóĻ̮ğŗ˫ěƜŘġ̮óšƜ̩Ɩ̮˫ƓĢƮ̮ř̮ĿŔóš̮ŠƓ˫óě̮ńóŵ˫Ļ̮ƒóěóƮƍ˫̮
Ģƌš̮œƖ̮̮̇
˵̮'ŖčƮşŘ̮̓Ʈ̮˫ŗķŔƔĠƏġŗ̮̒ƮĚŞ˰̮ƮóƐŶĢ̮ř̮ƇƖóļƁóƮƍ˫̮ółƁƕĢ̮̮ŏŗ̮ƍī̮ƒóěĢƌœ̮ŔóƓ̮œƖóő̮ŴóƁķƕ̮ŗœ̮'
̗ŪŁƜƐĢ̮Ʈ̮˫̗ŪŁƜƎ̮ŦŒšĢ̮̮ŗœķƮƎ̮˫ŉ̮ƒƂļŭġ̮ƌĢ̮ğƜœŘ'̮

̮ŠƓƕĘč̮ƎƮķ̮ŗœķŘĻġ̮ŚŊŁƮƒ̮ƉŎŁ̮ƕƜ̮̙ŗ̮Ŀƣ˫ōƮĚŞ̮şƕŗ̮řķ̮ƍī̮ŗ˫Ņī̮ƕ̮FMEA̮̮̩œ˫žłŝķĢƌš̮œƖ'̮

ŽŘŶƌĢ̦̦şƕŗFMEA  ̦

FMEA̮̓ŚŊŁ̮ƕ̮ŀŞĜš̮ŀƈ˫ōóƮƒ̮ƉŎŁ̮ƕóƜ̙̮ŘóŅķ̮̒óƮĚ̮ŝ̮şƕŗƜŁ˫̗łóŞƜĚ̮˫óŝ˫ƐšĢƮ̮ğƖóƉŉ̮ƕƜŘġ̮̮řķ
īŘŽ̮ƕ̮ƇƖŦŎƌƮŔƐ̮ŘŽī̮̙ĜŢƌƮƎ̮'ŀŝķ̮ųƖƁƕ̮řķ̮̙ļƁ̮̮şƕŗFMEA̮ğƖƉŉ̮ŗœƜŘġ̮ķŚŽķ̮˭ŤƂƏ̮řķƮŠ̮ķƮóƐ̗Ģ̮

ķŚŽķ̮ƕƮŠ̮˫ũŗƮŀ̮ŘłŢƌġ̮˭ōķŘŭ̮œƖļƔĻĢ̮̮ƇƖŦŎƌƮ̮˫̮ƕ̮Ŀ˫ƌŔőƮ̮˫īŘŽƮŔƐ̮̮Ŀ˫ƌŔóő̮ƕ̮ĿƣƖóŦŎƌ̮ƒŶŝƖŁ
ƕ̮œƖóóŉƖƌ'''Ģ̮ƌŁ̮ŔóóƏķƖķ̮ŚƌóóƮġ̮˫ƔŉƖóóŁ̮̙óóĻ˫ƁĢ̮̮Ŕóóš˫Ļ̮ƒłóóšķœ)McDermott & Mikulak & 

Beauregard, 2008( ̮



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˶˴ 

ŘŮő̮ļŞƏĢ̮ƍī̮ĿķŘŅķ̮ƕ̮ŶŁ̮̙ƌ˫ŵ̮ƒŝ̮ŬŝƖŁƜƜƎ̮Ģƌš̮̒ƍ˫̗Ɠ̮̓œƖ˰̮
˲̮'ĿŔšłƏ̮˰ƜƒŊƌ̮̮ƕƜƍķŚ̮̮ŘŅķĚŞƮŗ̮ƕ̮̩Řŭ˫Œƌ̮ƍī̮ųƖƁƕ̮ĿŗƖť̮ŗœ̮̇
˳̮'̮ųƖƁƕ̮Ƈ˫̗łōķ̮˰ųƖƁƕ̮Ƈ˫̗łōķƕ̮̩Řŭ˫Œƌŗ̮ƮĚŞ̮ŗ˫ě̮ŗœ̮̇
˴̮'ŒŢŁ̮Ƈ˫̗łōķ̮˰żŢěƜŤ̮ŗķŖğŘŅķ̮ƕ̮ųƖƁƕ̮řķ̮̙ļƁġ̮'ƍī̮
ķƮƎ̮̮şƕŗƮĚ̮ƉŎŁ̮şƕŗƜƉĢ̮řŗķ̮ŗœƮĻ˫Ģ̮ŗƮĚŞ̮ĿķŘŭ˫Œƌ̮ƕ̮̮ƒě̮ŀŝķĢƌě̮ŔšƖ̮̮ƎĜ̗ƌ̮Ŕō̮˫Ł

ƈ˫Ļ̮ĿķŘŮő̩ƖƂ̮œƕŔŎƌ̮ŗœ̮œƖŉƖƌ̩̮ġķě̮řŗķ̮ƍī̮ŗœ̮ƒƮĻ˫Ģ̮̮Ɗ˫ŊƏķĢƌó̮šœƖ̮óƐĖ̗Ɠ̮ƕƜƎ̮̮ƕ̮̙óƉŵŗ˫óŅī̮
˫ŝ˫Ɛš̮ķŗ̮ƍī̮˫Ļ̮ŬļŁŘƌĢƮ̮łƌķ̮ƕƜƓœř˫Ģ̮Řě̮'œŗœ̮̮şƕŗ˭ŗƖěŖóƌ̮̮ųƖóƁƕ̮Ƈ˫ó̗łōķ̮ƕ̮ĿŔóš̮ŘóĻ̮̩ƕƤóŵ

ŗ̮̙ƌķƖŵƮĚŞ̮œ̮̙ƌ˫ŵ̮ķřƮŘĠġ̮ƏƜŚ̮̮ŗķŘƁ̮̩œ˫žłŝķ̮œŗƖƌĢƌğ̮ƜœŘ̮˫ƏķƖŁ̮řķ̮ŀŝķ̮Ŀŗ˫ļŵ̮ƒěĢƮ̮˫ŝ˫ƐšĢƮ̮
̙ƌķƖŵ̮ř˫Ļ̮̙ƌ˫ŵ̮ƍī̮ƒĻ̮ƒě̮ƍī̮ųƖƁƕ̮řķ̮̙ļƁƮĻ˫Ģ̮Ʈ̮˫˫ŝ˫ƐšĢƮ̮̮ſƤŭķĢƌš̮œƖ̮şƕŗ̮ķŖƈ̮'FMEA ̮ŗœ

ŗ̮̙ƌ˫ŵ̮ƒě̮œŗķƖƌƮĚŞķ̮ř̮˫ŝ˫Ɛš̮̙Ļ˫ƁĢƮ̮Ŕš˫Ļ˭˫̮ěŘŁŔƌīŗ̮'œƖĻ̮ŔƓķƖőŗ̮œķ̮ƮƎ̮ƂŎŁƜƀ̮ƔŁ̮řķ̮ŔóŶĻóƜƒ̮
ƈƜŀŞƉ̮ěĢ̮̮ƕ̮ĿķŘŭ˫ŒƌŗƮĚŞ̮˫Ɠ̙ó̗łŎƌ̮ġ˭̮óŭĢ̮óƮĚ̮Řóƌķ̮ƍ˫óğŘļő̮řķ̮ƒƌ˫ƐóŢŝŘč˭̮̮ƕ̮ĿŔóš

ŗ̮̙ƌķƖŵ̮ųƖƁƕ̮Ƈ˫̗łōķƮĚŞ̮łƌķ̮˫ƔƏī̮żŢě̮Ƈ˫̗łōķ̮ƕ̮ķřƜř˫Ɠ̮œĢ̮œŘğƮŔ'̮Ŝóč̮˫ółƏ̮ŇķŘŒłóŝķ̮řķƮň̮
ƂŎŁƜĿ˫Ƃ̮˫Ɠŗ˫ĜƓķŗ̮ƍ˫ŝ˫Ɛšŗ˫ě̮ƕ̮ƍ˫ğŘļő̮ŘŲƏ̮˫Ļġ̮ŔƌƮŘƮłĢ̮ƈŘłƐě̮ƕĢ̮čƜœ˫ƔƐŢ̮Ģƌğ̮'œœŘ̮
̙ōķŘƌ̮˲˱̮̮̩ėƕŘč̮Ɗ˫ŊƏķ̮ƒƏ˫ğFMEA̮̓̒ƍ˫̗Ɠ˰̮
ƒƉōŘƌ̮˲'̮ŝŗŘĻĢ̮īŘŽƮ˭ŔƐ̮̮ƕ̮Ŀ˫ƌŔőƮ̮˫ƇƖŦŎƌ̮̇
ƒƉōŘƌ̮˳'̮ƐƓŕ̮ƍ˫ŽƖŭ̮şƕŗ̮ƕ̮ƒļō˫Ŧƌ̮řķ̮̩œ˫žłŝķĢ̮ķŘĻġ̮̩ƖƂƈ˫Ļ̮Ŀƣ˫ō̮żŢě̮̇
ōŘƌƒƉ̮˴'̮ŀŝŘƔŽ̮ŗ̮ƍœƖ̗ƏƮĚŞ̮˫Ɠ̮ĿķŘŭ˫Œƌ̮ƕ̮ŶŁƕƜƜƎ̮ƕ̮ƍī̮̙Ɖŵ̮˫ƔƏī̮ŗ˫Ņī̮̇
ƒƉōŘƌ̮˵'̮̮ŘƓ̮ųƖƁƕ̮ŘŅķ̮ĿŔš̩Ŕš̮żŢě̮œŗķƖƌ̮řķ̮ĚƮ̮Ř̗Ə̮˫Ļ̩̮ġķ̮̮ţ˫Ŧłőķ̮ƍī̮ƒĻĢƌƮ̮ŔĻ˫̮̇
ƒƉōŘƌ̮˶'̮̮ŘƓ̮ųƖƁƕ̮Ƈ˫̗łōķ̩Ŕš̮żŢě̮œŗķƖƌ̮řķ̮ĚƮ̮Ř̗Ə̮˫Ļ̩̮ġķ̮̮ţ˫Ŧłőķ̮ƍī̮ƒĻĢƌƮ̮ŔĻ˫̮̇
ƒƉōŘƌ̮˷'̮ƒļŁŗŔ̮ƐĻġ̮ŗƮĚŞ̮˫Ɠ̮̮ĿŔš̮Ě̗ě̮˫ĻƇ˫̗łōķ̮ƕ̮̮̇
ƒƉōŘƌ̮˸'̮Ɩƈƕķ̮œŔŵƮŀ̮ŗ̮ŘƓƮĚŞ̮ŗ̮ƕ̮̩œƖ̗Ə̮ƒļŝ˫Ŏƌ̮ķŗƮĚŞ̮˫Ɠġ̮̗Ɠķ̮ŘčƜŀ̮˫ŝ˫ƐšĢƮ̮œœŘğ̮̇
ƒƉōŘƌ̮˹'̮ŗƮĚŞ̮˫Ɠġ̮̗Ɠķ̮ŘčƜŀ̮ķŘĻ̮ķŗġ̮Ŕƌ̮Ɗ˫ŊƏķƮŘƮŀ̮Ɩƈƕķ̮ŗœƮŀ̮̮ŗķŘƁĢƌğ̮ƜŔƏŘ̮̇



˲˶˵̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ƒƉōŘƌ̮˺'̮ō˫Ə̮ƒĻ̮ƒŉƖŁ̮˫ĻƜƒ̮ŗƮĚŞ̮ĘŁķŘłŝķ̮ƕġ̮̮ĿŗƖť̮Ɗřƣ̮Ŀ˫ƌķŔƁķ̮˭ƍī̮˫Ļ̮œŗƖőŘĻĢƌč̮ŖƮœŘ̮̮̇
ƒƉōŘƌ̮˲˱'̮̮ƒļŝ˫ŎƌRPN̮ōƤóťķ̮Ŀ˫ƌķŔóƁķ̮Ɗ˫óŊƏķ̮ƕ̮żóŢě̮Ƈ˫ó̗łōķ̮̩Řó̗Ə̮Ěó̗ě̮˫ĻĢ̮ķŘóĻġ̮
ŔƌƮŘƮ˭ŀ̮̮ƕ̮ŠƓ˫ěƮ̮˫̮ŻŖō˫ƔƏī'̮

̩řķŔóƏķ̮̙Ļ˫Ɓ̮òŚŉ̮ƒŝ̮ś˫ŝķ̮ŘĻ̮şƕŗ̮ƎƮķ̮ġŘƜğ̮ĢƌĻ̮̮Ŕóš˫̓McDermott & Mikulak & 

Beauregard, 2008(̮

˲̮'ĿŔṧ̮)S(̮˰˼ƒƌŔť̮ƒŉŗœ̮ů˫Ŏƈ̮řķ̮ŗ˫ŲłƏķ̮̙Ļ˫Ɓ̮ƒŊƜłƏ˭̮̮ƕ̮ƇķƖƌķ̮ƒĻ̮ĺƜŝīƮ̮˫œƮŘĠƌ̮̮ƒóě̮ġŘóŪƌ̮œŗķƖ
Ģƌ̮̮ĿŔš̮'ŔłžƜĻ̮ſ˫žŁķ̮ŔƏķƖŁƮ̮˫̮œŗƖƌ̮ŗœ̮ŬƂŽ̮ŘŮő̮ŀƌ˫őƕºŘŅķ̮¹̮ƒłŽŘğ̮ŘŲƏ̮ŗœ̮ƍīĢƌš̮˭œƖ̮̮ŗœ̮ŠƓ˫óě

Řŭ̮řķ̮ŬƂŽ̮ŘŮő̮ŀƌ˫őƕƮƀ̮źŁ̮Ƈ˫̗ŵķƜƜĿķŘ̮ƈ˫ŶŽ̮Ɗ˫ŊƏķ̮̩ƖŎƏ̮ƕ̮ŔƐƮīŘŽ̮ŗœƜŀ˫̮Ɠ̮ƍ˫ĜƌķŖ̮čƮŘ̮̮'ŀŝķ 
˳̮'ųƖƁƕ̮Ƈ˫̗łōķ )O(̮˰˽̮ŤŒŢƌĢƌě̮Ł̮ƒĕ̮˫Ļ̮̩ƖƂƈ˫Ļ̮ƊŚƜƏ˫Ĝƌ̮˫Ʈ̮ŀƉŵ̮ĚƮ̮ƒě̮ŔƐ̮ŏŗ̮ġŘŁķƖĢƌœ̮'ŔƓ̮

̮ųƖƁƕ̮Ƈ˫̗łōķ̮ŠŊƐŝ̮ġķŘĻĢƌĻ̮̮ŀŞƮ˫Ŏƌ̮ĿķŘŮő̮Ɗ˫̗ŁƜŮĢ̮˭ƔŊŁƜŁķŚĢ̮˭Ģ̗łóŞƜŝ˭̮̮ġƕŘóƜƏ
Ə˫ŞƏķĢ̮ƕ'ƒě̮''̮ĢƌŁ̮ķŗ̮ŔƐš˫Ļ̮̩ŔƐƐěŔƮŔƔŁ̮ŔƏķƖ̮ŀóŽŘğ̮ŘóŲƏ̮ŗœ'̮óƐĖ̗ƓƜƎ̮Ə̮ŘóŮő̮ŘóƓ̮Ŀƣ˫óōóƜŚ̮
ƌĢ˫̮ĻƮŀŞ̮ŚŊŁ̮œŗƖƌƮƒ̮ƉŎŁ̮ƕƜ̮̙ğŗķŘƁƜœŘ'̮
˴̮'̮̓ġŘƜĠŢƜč̮˭ĢƮ˫ŝ˫Ɛš̮˭ĢĻ˫Ʈř˫ĻD̒˾̮˰ƍķŚƜƌ Ʈ˫ƏķƖŁĢ ƒĻ ŗƖŲƐƌ ĢƮ˫ŝ˫Ɛš ĚóƮ ŀóƉŵ / ƊŚƜƏ˫óĜƌ 
ųƖƁƕ ĚŞƮŗ ˫ Ʈ ĢƮ˫ƏķƖŁ Ģč ƍœŘĻ ƒĻ ĚŞƮŗ ̙ļƁ řķ ųƖƁƕ ƍī. ŦŒŢƌƒ˫̮ƓĢƮ˫ŝ˫Ɛš̮ġ ĚŞƮŗ ̙ƌ˫š 
œŗķƖƌ ŘƮř ĢƌĻ̮Ŕš˫.̮

̮̓ĚŞƮŗ̮ĺƮŘũRPN̒,˰̮ƍī ķŗ ƒĻ ĿŗƖť ŘƮřĢƌŁ̮ƍķƖ ƍ˫ƜĻ ŀšķœ: 

ĺƮŘũ ĚŞƮŗ = ŏŘƏ ĿŔš * ŏŘƏ Ƈ˫̗łōķ * ŏŘƏ ĢƮ˫ŝ˫Ɛš̮

                                                      

1. Severity 

 Occurrence )2 

3. Detection 

4. Risk Priority Number 



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˶˶ 

˫łƏƮň̦ƂŎŁƜƀ̦

œ̮ƎƜƈƕķĚóŞƮŗ̮ĢƮ˫óŝ˫Ɛš̮ƀƜƂŎŁ̮ƎƮķ̮œŗƕ˫łŝ̮̮ĢƌƤóŝķ̮œƖóƂŵ̮ġķŘóŉķ̮ŔóƐƮīŘŽ̮ŗœ̮ĢŁ˫óƜƉ̗ŵ̮ġ˫óƓ
ĢƌĻ̮ĚŞƮŗ̮ĢƮ˫ŝ˫Ɛš̮řķ̮Ŝč̮ƀƜƂŎŁ̮ƇŔƌ̮ŘĻ˫ƐĻ̮'Ŕš˫̮̩ƕŘóğ̮ŗœ̮ķŗ̮˫ƔƏī̮ƋŁ̮̙ƜƉŎŁ̮ś˫ŝķ̮ŘĻ̮˭˫Ɠ̮̮ġ˫óƓ

ƕŘğ̮ƕ̮̩œƖ̗Ə̮ġŔƐĻ̮ƒłŝœ̮̩Ŕš̮ƎƜƜŶŁ̩˫̮ƓóĻ̮̙óƮŕ̮ŗœ̮ƒóě̮ŀóŝķ̮̩Ŕóš̮ŤŒŢƌ̮ĚŞƮŗ̮ġ̮ƒ̮ĿŗƖóť
˰ŀŝķ̮̩Ŕš̮ƍ˫ƜĻ̮ƒťƤő̮

̦ƇƕŔŉ˲̦˰ĚŞƮŗ̦ġŔƐĻ̦ƋŁ̦ƇƕŔŉ̦̩Ŕș̌ĢƮ˫ŝ˫Ɛș̌ġ˫Ɠ̦

̦śƤłőķ̦ĚŞƮŗ

ŀƮŘƮŔƌ̦Ɩș̂ƕ 

ķƕ̮ġ˫Ůŵķ̮ŔƐƮīŘŽ̮ŗœ̮ĚƏ˫Ļ̮ġŗ˫ļłŵķ̮ƍ˫ŝ˫Ɛšŗ˫ě̮ŬŝƖŁ̮ĢƮƖŢƈƖč̮ĚŞƮŗƊ˫̮Ɠ̩ėƕŘč̮ġ̮̮œƖóƂŵ̮ġ˫óƓ
ĢƌƤŝķ˭̮ĺƉƂŁ̮ĚŞƮŗ̮ĢƉőķœ̮ƒŉ˫Ļ̮ƇƖĶŞƌ̮ŬŝƖŁ̮ęŗķŔƌ̮ƇŘłƐě̮ƕ̮ŀŽ˫Ʈŗœ̮Ɗ˫ĠƐƓ̮ŗœ˭̮̮ĚŞƮŗ

şřŗķ̮Ɗ˫ĠƐƓ̮ŗœ̮ĢƉőķœ̮ĺƉƂŁ̮ġŗķŖğ̮ƕŘč̮ġŗ˫ļłŵķ̩ė̮Ģłěŗ˫Ţƌ̮œƖƂŵ̮ġ˫Ɠ˭̮̮ŘĻ̮ĢŽ˫ě̮Ŀŗ˫ŲƏ̮ƊŔŵ
̩Ŕš̮Ŗőķ̮ęŗķŔƌ̮ŀŎť̮ƇŘłƐě̮ƕ̮Ɗķƕ̮ƒŉ˫Ļ̮ƎƜƈƖĶŞƌ̮ŗ˫ě̮ƒļŶóš̮ƇƖĶóŞƌ̮ƕ̮ƍƕ˫Ŷƌ̮ŬŝƖŁ˭̮̮ƊŔóŵ

ƒƏ˫ƌ˫ŝ̮œƖŉƕ̮ĢłƮŘƮŔƌ̮ƇŘłƐě̮ĺŝ˫Ɛƌ̮ġ˫Ɠ˭̮̩ėƕŘč̮ĺŝ˫Ɛƌ˫Ə̮ŀƮŘƮŔƌ̮̮ŗœ̮Ģłěŗ˫óŢƌ̮œƖóƂŵ̮ġ˫óƓ
ƍī̮Ř̗ŵ̮ƇƖŭ˭̮ƒƏ˫ƌ˫ŝ̮ƍœƖĻ̮ŤƁ˫Ə̮˫Ļ̮ŗœ̮ĢłƮŘƮŔƌ̮ƒĕŗ˫ĎĜĻ̮ĢŁ˫ŵƤŭķ̮ġ˫ƓĚƏ̮˫Ɠ'̮

̦ġĘŁķŘłŝķ̦ĚŞƮŗ

ġœŘļƓķŗ̦ƕ̦

ŋŘŭ̮œ˫Ʈř̮ųƖƐŁ̮œƖƂŵ̮ĺƈ˫Ź̮ŗœ̮˫Ɣƌķƕ̮ŀőķœŘč̮ġķŘĻ̮ĢƮķŘŉķ̮ġ˫Ɠ̮ńŵ˫Ļ̮ƒě̮̮ŀóŽ˫Ʈŗœ̮ƕ̮ƍķŘĻŗ˫óě̮Ģ̗ğŗœŘóŝ
̮Ɗķƕ̮ƍ˫ěŔƐƐěĢƌš̮œƖ˭̮̮ĿŗƖóť̮ƒóĻ̮ƊœŘƌ̮ŀƮŘņěķ̮ĢƌƖ̗ŵ̮Ƈ˫ļƁķ̮ƕ̮œ˫̗łŵķ̮ƊŔŵ̮ƒŊƜłƏ̮ŗœ̮ƒě̮ĿŘƔš̮ĚŞƮŗ

̮œ˫ŊƮķ̮ĢŊƮŗŔŁ̮˫Ʈ̮ĢƏ˫Ɣğ˫ƏĢƌš̮œƖ˭̮̮ƒŎƏ˫ŝ̮ųƖƁƕ̮ĚŞƮŗ̮ƕ̮ĢŁ˫óŵƤŭķ̮ĢóŝƖŝ˫ŉ̮̓ƍ˫ƌř˫óŝ̮ŗœ̮ƋóƔƌ
̮˫ƓŗƕŘŝ̮ƍŔš̮ĚƓ̮ó̮̙̗ŶƈķŗƖłóŝœ̮ƍœƖóļƏ̮̙óƌ˫ě̮ƕ̮Ģ̗Ɖŵ̮˭Ż˫žš̮̩ŘóŦļŁ̮œƖóŉƕ̮ƕ̮˫óƓ̮̮ŗœ̮œ˫óƮř̮ġ˫Ɠ

ƍī̮̒˫Ɠ˭̮̮ƕ̮ġŚěŘƌ̮ĚƏ˫Ļ̮ŗœ̮ƣ˫Ļ̮̩œŗ̮Ŕšŗķ̮ƍķŘƮŔƌ̮ŘƜƜźŁŘƜŅĮŁ̮ĚóƏ˫Ļ̮ŀóƜƈ˫ŶŽ̮ŘóĻ̮ƍī̮˫óƓ˭̮̮ƒóƮŘŲƏ̮ġŗ˫ğř˫óŝ˫Ə
Ə̮˫Ļ̮̒ĿƤƜƔŞŁ̮̩ŔƐƐě̮ŀŽ˫Ʈŗœ̮̓ġŘłŢƌ̮˫Ļ̮ĚƏ˫Ļ̮ŀěŗ˫Ţƌ̒ŗķŖğ̮̩œŘĎŝ̮̓ġŘłŢƌ̮řķ̮ĚƏ˫Ļ̮ŀƈ˫ěƕ̮ƒƮŘŲ'̮

̦ƒĻ̦ĺƜŝī̦ĚŞƮŗ

ĢĜƮŚƜŽ̦ĢƮķŗķœ̦

̮ŀěŗ˫Ţƌ̮ųƖũƖƌ̮ĢƮķŗķœ̮ĺƜŝīĻěŗ˫óŢƌ̮ŗœ̮̙óƌ˫ŵ̮ĚƮŘóš̮ĢƓ˫ŁƖě̮ŘŅķ̮Řŀ˫̮ƓĢƏŔóƌ̮ġ˭̮̮ƊŔóŵ
ĢƓŔĻ̮ƒƮƖŞŁ̮ġķŘĻ̮̩Ŕš̮Ŗőķ̮ƎƜ̗ŪŁ̮ŀƮ˫žě˭̮̮ŬŝƖŁ̮ƎƮŚĠƮ˫ŉ̮ĢƮķŗķœ̮ĚƮ̮ƍœŘě̮ƋƓķŘŽ̮ĚŞƮŗ

̙ƌķƖŵ̮ŘŅķ̮ŘĻ̮ġŔŉ̮Ŀŗ˫Şő̮řƕŘĻ̮ĿŗƖť̮ŗœ̮ĚƏ˫Ļ̮ĢƮķŗķœ̮ŘĻ̮ĢŶƜļŭ˭̮̮ĢŽ˫ě̮Ŀŗ˫ŲƏ̮œƖŉƕ̮ƊŔŵ
ŘĻ̮ƒƂƜŅƕ̮ƍ˫ƮŘłŢƌ̮řķ̮̩Ŕš̮ŀŽ˫Ʈŗœ̮ġ˫Ɠ˭̮ƋłóŞƜŝ̮œƖļ̗ě̮̮ŀƮœƕŔóŎƌ̮œŗķŔƏ˫łóŝķ̮ƕ̮ĢółƜƐƌķ̮ġ˫óƓ

ĚƏ˫Ļ̮Ŀ˫ļŶš̮ĢƏ˫ĠƮ˫Ļ̮ŠŒĻ̮ŗœ̮ĢŝŘłŝœ̮˫Ɠ˭̮̮ƕ̮ęŗķŔóƌ̮ƕ̮œ˫Ɛóŝķ̮ġķŘóĻ̮ĢƏ˫óĠƮ˫Ļ̮ġ˫ŪŽ̮œƖļ̗ě
̩ŔƏƕŘč̮ĕ̮̓˫ƔƏī̮Ŀ˫ƮƖłŎƌ̮ƕ̮˫Ɣƌķƕ̮ġ˫ƓĚ˫̮Ɠ̮ƒłžŝ̮ƕ̮̮ĢĜƉƌ̮œ˫Ɛŝķ̮ƕ̮˫Ɠƕ'̒''''̮



˲˶˷̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ŀƏ˫ƌķ̦ĚŞƮŗ̦

ęŗķŔƌ̮ƍŔƮœ̮ĺƜŝīƕ̮̮ƀƮ˫Ņƕ̮̩ŔƏƕŘč̮ŗœ̮̩ŔƏƕŘč̮ĺŝ˫Ɛƌ˫Ə̮ġŗķŔƔĠƏ̮̙Ɯƈœ̮ƒĻ̮˫Ɠ̮˫Ɠ˭̮̮ƕ̮ƍœƖ̗Ə̮Ɩğř˫Ļ
̮ŀƮŘƮŔóƌ̮˭Řóƌķ̮ƍ˫Ɛěŗ˫ě̮ŬŝƖŁ̮ġŔ̗ŵ̮˫Ʈ̮ƕ̮ġƖƔŝ̮ĿŗƖť̮ƒĻ̮ƍ˫ƮŘłŢƌ̮ƒƏ˫ƌŘŎƌ̮Ŀ˫ŵƤŭķ̮ŘŢƏ

Ĺ˫Şō̮ŀŝŗœ˫Ə̮̮ƕ̮ƍķŗķŖóğ̮ƒƮ˫ƌŘóŝ̮ġ˫Ɠ̮ŻŔƓ̮ƍœƖļƏ̮ķŘĠ̗Ɠ̮ĚŞƮŗ̮˭ĚƏ˫Ļ̮ŬŝƖŁ̮ġŗ˫ŉ̮ġ˫Ɠ
ŝƜƈ˫ŶŽ̮˫Ļ̮ƍķŗķŔƌ˫Ɣŀ˫̮Ɠ˫ƔƏī̮ƒĻ̮ĚƏ˫Ļ̮̩Ŕš̮ƒĵķŗķ̮ġ˭̮̮ƕ̮ŗ˫óěƕ̮ĺóŞě̮̩ŗķœķ̮ŗœ̮ŀóŝŗœ˫Ə̮ŀƮŘƮŔóƌ

ƒƐƮŚƓ̮̙Ɯ̗ŎŁ̮Ĺ˫óŞō̮ƍ˫ļō˫óť̮ƒĻ̮ġŗƕŘũ̮ŘƜŹ̮ġ˫Ɠ̮ƒƮ˫ƌŘóŝ̮ġ˫óƓ̮˭ġŗķŖğ̮̮ĢƓ˫óŁƖě̮ƒóƏƖğŘƓ
̩ėƕŘč̮ŘĻ̮Ŀŗ˫ŲƏ̮ƕ̮ĢĻ˫Ʈřŗķ̮ŗœ̮ĚƏ˫Ļ̮ġŔ̗ŵ̮̮ĢƁƖƂō̮ŀěŗ˫Ţƌ̮ƕ̮ƒĻŗ˫Ūƌ̮ŔƐƏ˫ƌ̮Ģłěŗ˫Ţƌ̮ġ˫Ɠ̮

̦ŀőķœŘč̦ĚŞƮŗ

ĢłŎƉŦƌ̦

Ř̮čőķœŀ˫̮ƓƍƕŔĻ̮ġŗƖłŝœ̮ġ̮ƎłŽŘğ̮ŘŲƏŗœ̮̙̗ŶƈķŗƖłŝœ̮˫Ɠ˭̮ƍ˫Ļ̮ĢƏķƖŁ˫Ə̮̮œƖŝ̮ŴƮřƖŁ̮ġķŘĻ̮˫Ɣě
ŤŒóŢƌ̮ĢƏ˫óƌř̮̩ŗƕœ̮Ģóŭ̮ŗœ̮ŗ˫ŲłƏķ̮œŗƖƌ˭̮̮ŠƮķŚóŽķƍķŚóƜƌ̮˫óŞō̮ĢƓœř˫óĻĹ˫̮Ɠ̮̩œŘĎóŝ̮ġ

̩œŘĎŝ̮ġŗķŔƔĠƏ̮ġķŘĻ̮̩ŚƜĠƏķ̮œ˫ŊƮķ̮ŗƖŲƐƌ̮ƒĻ̮ĿŔƌŔƐƉĻ̮ĚƏ˫Ļ̮ŗœ̮˫Ɠ˭̮̮ĢƓœř˫óĻ̮ŏŘóƏ̮ĚóŞƮŗ
ĚƏ˫Ļ̮̩Ɩŉƕ̮ƒě̮Ģƌ˫ĠƐƓ̮̓ĚƏ˫Ļ̮ġķŘĻ̮ĢƮķŗķœ̮ŗœ̮ƒƮ̮˫ƌŘŝ̮ĿŔƌŔƐƉĻ̮ġ˫Ɠ̮ġŗķŖóğ̮̮ŏŘóƏ̮ƕ̮œƖóš
ƒƮ˫ƌŘŝ̮˫Ļ̮ŀĻ˫Ɓŗ̮ĢƮ˫ƏķƖŁ̮ĢƓœř˫Ļ̮ġŗķŖğ̮̒Ŕš˫Ļ̮ƒłšķŔƏ̮ķŗ̮ƎƮŚĠƮ˫ŉ̮ġ˫Ɠ̮

̦ŗœ̦ŘƜƜźŁ̦ĚŞƮŗ

ƎƜƏķƖƁ̦

̮ŴĻ˫Ɛƌ̮ĹŖŉ̮˫ƔƏī̮ġķŘĻ̮ƍ˫ƮŘłŢƌ̮řķ̮ƒě̮ĿƤƜƔŞŁ̮řķ̮ĢőŘĻ̮ĢƏ˫Ɣğ˫Ə̮żƁƖŁŘóěœ̮̩ƮķƋ̮˭̮ĚóŞƮŗ
ƒƌ˫Ɛŝ˫ŝķ̮ŗœ̮ŘƜƜźŁ̮̮ĚóƏ˫Ļ̮ĢłƮŘƮŔóƌ̮ƕ̮ĢƮķŘŉķ̮ġ˫Ɠ̮ƕ̮ġŚóěŘƌŘƜŅĮóŁ̮̮ŀóƜƈ˫ŶŽ̮ŘóĻ̮ƍī̮̙óĻ˫Ƃłƌ

ĚƏ˫Ļ̮ƒŶĻ˫Ł̮ġ˫Ɠ˭̮ƍ˫ƮŘłóŢƌ̮řķ̮ƀƮ˫óŅƕ̮Ŗóőķ̮ƒóĻ̮ūƖóĻŘƌ̮ĿķŗŘóƂƌ̮ƕ̮ƎƜƏķƖóƁ̮ŗœ̮ŘƜƜźŁ˭̮̮ŘóƜƜźŁ
ŝ˫Ɯŝŀ˫̮ƓœƖóő̮ŻŘóŵ̮ĹƖĕŗ˫óĕ̮ƕ̮ġœ˫ŵ̮Ƈķƕŗ̮ŻƤőŘĻ̮ġŚěŘƌ̮ĚƏ˫Ļ̮ġ˭̮̮ĢƏ˫óƔğ˫Ə̮ŘóƜƜźŁ
ƒƌ˫ƐŢŒĻ̮ŏŘƏ̮ŘƜƜźŁ̮̓ĿƤƜƔŞŁ̮ġ˫Ůŵķ̮ġķŘĻ̮˫Ɠ̮˫Ɠ˭̮ƕ̮ŀőķœŘčř˫Ļ̮ĿŔƌ'̒'''̮

Ŕő̦ĚŞƮŗ̦Ŀ˫ƌ

ĺŝ˫Ɛƌ̦

ŋŘŭ̮ĢŽŘŶƌ̮ġķŘĻ̮Ŀ˫źƜƉļŁ̮ƍœƖļƏ̮ŠŒĻŘŅķ̮ŻŔƓ̮̩ƕŘğ̮ŴĻ˫Ɛƌ̮ĹŖŉ̮ƕ̮ŔƮŔŉ̮ġ˫Ɠ˭̮̮˫óƮ̮ƕ̮ŘƜő˫óŁ
ƒƏ˫ƌ˫ŝ̮ŗœ̮ĢŮŶƁ̮˫Ɠ˫ğ̮ĢĜƌ˫Ɯč̮Ƈ˫ŝŗķ̮ġ˫Ɠ˭̮̮ĢĻ˫óƮ̮ƍ˫óĜƌ̮ĺóŝ˫Ɛƌ̮ŀóƜŶƁƖƌ̮Ĺ˫ŒłƏķ̮ŗœ̮ĚŞƮŗ

ƒļŶš̮˫Ɠ˭̮ŠŒĻŘŅķ̮ġŘłóŢƌ̮ĹŖŉ̮ŗœ̮Ŀ˫ļŶš̮ĢƉőķœ̮ƍƖƜŝķŗƖěœ̮ƕ̮ġŗ˫̗Ŷƌ̮ƍœƖļƏ˭̮̮ġŔóƌŗ˫ě˫Ə
Ļ̮Ŀ˫ƌŔő̮ƒĵķŗķ̮ŗœżŶóũ̮ƕ̮ĢółƏŘłƐƮķ̮ġŗķŔĜƏ˫̮ƍī̮ĢółƜƐƌķ̮ġ˫óƓ˭̮̮Ŀ˫ƌŔóő̮ƒóĵķŗķ̮ƊŔóŵŔóƮŔŉ̮

ĚƏ˫Ļ̮ŬŝƖŁ̮ƍŗŔƌ̮ĢĜƜƏƕŘłĜƈķ̮ġŗķŔĜƏ˫Ļ̮ŔƐƏ˫ƌ̮ġŗķŔĜƏ˫Ļ̮˫óƓ˭̮̮ġķŘóĻ̮ĺóŝ˫Ɛƌ̮ĢĻ˫óƮŗķř˫Ļ̮ƊŔóŵ
ķƕƊ˫̮ƓŻŔƓ̮̩ƕŘğ̮ĹŖŉ̮ƕ̮Ģłěŗ˫Ţƌ̮œƖƂŵ̮ġ'̮

̦ŀƌƤș̂ĚŞƮŗ

ŗ˫ě̦ŬƜŎƌ̦ƕ̦ƒƮƕŗ̦

̩ŘŦļŁ̮ġķŗ̮ƒĻ̮ŘƜŞžŁ̮ķ̮ƍķŘƮŔóƌ̮ġƖóŝ̮řķ̮ĢóŹƤĻķ̮ĿķŗƖłóŝœ̮ġ˫ƓĚóƏ˫Ļ̮ƍ˫óƐěŗ˫ě̮ŬóŝƖŁ̮Ŕóšŗ˭̮
̙̗ŶƈķŗƖłŝœ̮ŻƤő̮ŗ˫ě̮Ɗ˫ŊƏķ̮ĿķŗƖłŝœ̮Ŕóšŗķ̮ƍķŘƮŔóƌ̮ĺóƏ˫ŉ̮řķ̮˫Ɠ˭̮ŤƁ˫óƏ˭̮̮˫̋óƓ˫ğ̮ƕ̮ƋƔļóƌ̮

ƒƮƕŗ̮ƍœƖĻ̮̩ŔƏŗķœř˫Ļ̮ĚƏ˫Ļ̮ġŗķœķ̮ġ˫Ɠ̮ĚóƏ˫Ļ̮ƍķŘƮŔóƌ̮ƕ̮ƍ˫óƐěŗ˫ě̮ġķŘĻ̮˫Ɠ˭̮̮ŔóƐƮķŘŽ̮ŀóƮ˫žě̮ƊŔóŵ
Ģłěŗ˫óŢƌ̮ŀóƜƈ˫ŶŽ̮ųƕŘóš̮řķ̮ŠƜóč̮̙ōķŘƌ̮ŗœ̮ĢƮ˫ƌřī̮Ģłŝķŗ˭̮̮ƕ̮şƕŗ̮ƍœƖóĻ̮ŤŒóŢƌ̮ƊŔóŵ

ŒŢƌŔƐƮķŘŽ̮ŘƓ̮Ɗ˫ŊƏķ̮ŚƮŗ̮Ŀ˫Ŧ̮ƒƌ˫ƐŢŒĻ̮řķ̮ĢőŘĻ̮ŗœ̮˫Ɠ̮̩̒Ŕóš̮Ŗőķ̮ęŗķŔƌ̮ŚƮŗ̮ŔƐƏ˫ƌ̓˭̮̮ƊŔóŵ



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˶˸ 

ĚƏ˫Ļ̮ƍ˫Ɛěŗ˫ě̮ġķŘĻ̮ŗ˫ě̮ŬƜŎƌ̮ŗœ̮ĢšŚƜĠƏķ̮ƕ̮ĢƐ̗Ʈķ̮ĺŝ˫Ɛƌ̮ġ˫ƓŘłŞĻ̮œƖŉƕ˭̮̮˭˫ŪŽ̮œƖŉƕ̮ƊŔŵ
̮ƕ̮ĺŶš̮ŗœ̮ĺŝ˫Ɛƌ̮ŗƖƏ̮ƕ̮ŬƜŎƌŘƜŅĮŁ̮ĚƏ˫Ļ̮ƍ˫Ɛěŗ˫ě̮œŘĜƉ̗ŵ̮ŘĻ̮ƍī'̮

̦ŀŶƮŘș̌ĚŞƮŗ

ƎƜƏķƖƁ̦˫Ļ̦ſ˫ļŮƏķ̦ƕ̦

ļƌ̮ū˫ļŁŗķĚƏ˫Ļ̮ƍ˫Ɯƌ̮ƋƔ̮ĢƏƖƏ˫Ɓ̮ŀő˫ŝŘƮř̮ƕ̮Żŗ˫Ŷłƌ̮ġŗķŔĜƏ˫Ļ̮Ɗ˫ŲƏ̮˭ĢƌƤŝķ̮ġ˫Ɠ˭̮̮ƍœķœ̮ŀóƈ˫őœ
ĢŦŒš̮ƀƮƤŝ̮ĢĻ˫Ʈřŗķ̮ŗœ̮ƍ˫Ļ˫Ʈřŗķ̮ĿķŔƐłŞƌ̮ƕ̮ęŗķŔƌƊ̮ķƕ̮˫óƓ˭̮ĺóŝ˫Ɛƌ̮ŠóƂƏ̮ƕ̮ŗ˫łő˫óŝ̮ƊŔóŵ̮

Ɗ˫ŲƏ̮ƕ̮ġœ˫ƔƏ̮ŌŮŝ̮ŗœ̮ĢƔƂŽ̮ƒłƜ̗ě̮ŔƐƌ˭̮ĚƏ˫Ļ̮ĢƏķƖŁ˫Ə̮ĚóƏ˫Ļ̮ŘóĻ̮Ƌě˫óō̮ƇƖóťķ̮ƀĻ˫ŮŁ̮řķ̮˫Ɠ̮̮˫óĻ̮˫óƓ
ĢŵŘš̮ƎƜƏķƖƁ˭̮ĚŞƮŗ̮̩˫ğŔƮœ̮Ŀƕ˫žŁ̮řķ̮Ģš˫Ə̮ġ˫Ɠ̮ĺƓŖƌ̮ġ˫Ɠ̮̮˭ŀŶƮŘóš̮ƎƜƏķƖóƁ̮řķ̮ƍƖğ˫ƏƖğ̮ġ˫Ɠ

Ƌě̮şřƖƌī̮ƍœƖĻ̮ĿŗƖť̮ƒĻ̮ĢƌƤŝķ̮œƖƂŵ̮ƒťŘŵ̮ŗœ̮ĢŦŦŒŁ̮ġ˫Ɠ̮ŔƂŵ̮ŘƓ̮̩ĘƮƕ̮ƕ̮ţ˫ő'̮

ŀƜŽ˫žș̌ĚŞƮŗ̦

ƒƌ˫ƐŢŒĻ̮ŗœ̮Ŀ˫ƜƉě̮ƍœŘě̮ƍ˫ƜĻ̮˫óƔƏī̮Ŀ˫ŎƜóũƖŁ̮ƕ̮Ŀ˫óƜĵŚŉ̮Ż˫žš̮ƍ˫ƜĻ̮ƊŔŵ̮ƕ̮˫Ɠ˭̮̮řķ̮̩œ˫žłóŝķ
ƒƮƕŗ̮Śğ̮ġķŘĻ̮œŗķŔƏ˫łŝķŘƜŹ̮ġ˫Ɠşŗķ̮ĢƌƤŝķ̮Ģƈ˫ƌ̮ġ˫ƓœķœŗķŘƁ̮ĢƓœ˭̮ƒƐƮŚƓ̮̙Ɯ̗ŎŁ̮̮Ģóš˫Ə̮ġ˫Ɠ

ƋƜ̗ŦŁ̮řķ̮ġŘƜğ̮ŀŝŗœ˫Ə̮˫Ʈ̮ŤƁ˫Ə̮Ŀ˫ŵƤŭķ̮ś˫ŝķ̮ŘĻ̮ŔĻ̮ġ˫Ɠ˭̮̮ƍ˫óŞĜƮ̮ġ˫ƓœŗķŔƏ˫łóŝķ̮ƍœƖóļƏ
şŗķŚğ̮ĚƏ˫Ļ̮ƍ˫Ɯƌ̮ĢƓœ̮˫Ɠ˭̮ŋŘŭ̮ƍ˫ƜĻ̮ŗœ̮ŀƜŽ˫žš̮œƖŉƕ̮ƊŔŵ̮̩ėƕŘč̮ġ˫Ɠ̮̮Ƈ˫ó̗łōķ̮ƕ̮ĢĜƏ˫Ļ̮ġ˫Ɠ

ƍ˫ƮŘłŢƌ̮ƍŔš̮ƋğŗœŘŝ˭̮ƖƉƔčƕœ̮ƕ̮ŀƜŽ˫žš̮œƖŉƕ̮ƊŔŵ̮ĿƤ̗ŉ̮ƍœƖĻƕ̮'''̮̙̗ŶƈķŗƖłŝœ̮ŗœ̮̮ƕ̮˫Ɠ
ƒƌ˫ƐŢŒĻ̮ġ̮˫Ɠ̮ĢŹƤĻķ'̮

̦ġŗƕī̦ƎŽ̦ĚŞƮŗ

Ŀ˫ŵƤŭķ̦

̮Ŀ˫Ɠ˫ļłšķ̮ĚŞƮŗ̮ŗœ̮Ģ̗łŞƜŝ̮̩œķœ̮ƒļŝ˫Ŏƌ̮ƕ̮˫Ɠ̮şŗķŚğ̮ŗœ̮̩˫ļłšķğ̮ġŘƜ̮˫Ɠ˭̮̮ƍŔóš̮ŴóŮƁ̮ƕ̮ġŔƐě
ƒĜļš̮ƒļŶš̮ġŘŁƖƜĎƌ˫ě̮˫Ɠ˭̮ĢŝŘłŝœ̮ƍœƖĻ̮œƕŔŎƌ̮ƒĜļš̮ƒĻ̮˫Ɠ̮ĚƏ˫Ļ̮ƍ˫ěŗ˫ě̮ŬŝƖŁ̮ġŗķŚŽķ̮ƊŘƏ̮ġ˫Ɠ˭̮

œƖĻ̮œƕŔŎƌĚƏ˫Ļ̮œ˫łŝ̮Ŀ˫ŭ˫ļŁŗķ̮ƕ̮Ŀ˫ŵƤŭķ̮ġŗƕī̮ƎŽ̮ŚěŘƌ̮˫Ļ̮ĢĠƐƓ˫̗Ɠ̮ġ˫Ɠ̮ƍ˫ƌř̮ƍ̮˫Ɠ˭̮̮żƜŶũ
łƮŗƖĠƈķ̮ƍœƖóóĻƋ̮˫óóƓłóóŞƜŝ̮ŗœ̮ĢóółƜƐƌķ̮ġƋ˫̮ƓĚóóƏ˫Ļ̮ĢŁ˫ļóóŝ˫Ŏƌ̮ƕ̮ġŗķŚóóŽķ̮ƊŘóóƏ̮ġ˭̮̮ƍœƖóóĻ̮œƕŔóóŎƌ
ĢŝŘłŝœ̮Ɗķƕ̮ŔƮŔ̗Ł̮˫Ļ̮ŀőķœŘč̮ġķŘĻ̮ĚƏ˫Ļ̮ġŗķŚŽķ̮ƊŘƏ̮ƋłŞƜŝ̮ŗœ̮˫Ɠ̮̮̋ƤļóƁ̮ƒóě̮˫Ɠ̮̮ŀóļŅ̮ƋłóŞƜŝ̮ŗœ
ŀŝķ̮̩Ŕš˭̮̮ƊŘƏ̮ŀƮœƕŔŎƌķƕ̮ƒƮƖŞŁ̮ƍ˫ƌř̮ŗœ̮ġŗķŔĻ˫Şō̮ƕ̮ġŗķŚŽķƊ˫̮ƓġœƕŔŞƌ̮ġ'̮



˲˶˹̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̦ĢŁ˫ƜƉ̗ŵ̦ĚŞƮŗ

̦ġ˫ƓœķœŗķŘƁ̦ţ˫ő

ĢƌƤŝķ̦

ƒƐƮŚƓ̮ƍœƖĻ̮ƣ˫Ļ̮Ģłěŗ˫Ţƌ̮œƖƂŵ̮ƇŘłƐě̮ƕ̮Ŀŗ˫ŲƏ̮ġ˫Ɠ˭̮ƒƐƮŚƓ̮̙̗ŎŁ̮̮ŠƜóč̮ƕ̮œŗƕīŘóĻ̮řķ̮ŘŁœ˫Ʈř̮ġ˫Ɠ
ƒ̗ƜĻ̮ŔƐƏ˫ƌ̮̮̓żƉŝ̮ġ˫Ɠ̮œķœŗķŘƁ̮ŗœ̮ƣ˫ě̮̙ƮƖŎŁ̮ġķŘĻ̮ĢƐƜĻ˭̮ƕ̮ŗ˫ļƏķ'̒''˭̮̮ţ˫Œóšķ̮ƎƜ̗óŪŁ̮ĚŞƮŗ

ŗœ̮Ģłěŗ˫Ţƌ̮œƖƂŵ˭̮̮ŬóŝƖŁ̮̒ŀěŗ˫óŢƌ̮řķ̮̙óť˫ō̮̩̓Ŕóš̮ĺóŞě̮œƖŝ̮ĢŶƁķƕ̮ƍķŚƜƌ̮ƎƜƜŶŁ̮ĚŞƮŗ
ġŘłŢƌ˭̮̮œƖóƂŵ̮ƒĻ̮ƒĻŗ˫Ūƌ̮ƕ̮ĢƂƜƂō̮Ģłěŗ˫Ţƌ̮œƖƂŵ̮ƒƉ̗ŉ̮řķ̮Ģłěŗ˫Ţƌ̮œƖƂŵ̮ŀƜƓ˫ƌ̮ŘƜƜźŁ̮ĚŞƮŗ

ŀĻ˫Ņ̮ĢƓœř˫Ļ̮˫Ļ˭̮Ɯƈ˫ŶŽ̮ŗœ̮ĢƮķŗķœ̮Řğķ̮̩̓ŗ˫ŉķ̮Ŕƌīŗœ̮ƍ˫Ʈř̮ĚŞƮŗŀ˫̮Ɠ̮˫óĻ̮ŗ˫ğř˫óŝ˫Ə̮ƕ̮ĢŵŘóš̮ŘƜŹ̮ġ
˫žłŝķ̮ŀŶƮŘš̮ƇƖťķ̒œƖš̮̩œ˭̮̮ġŘƜğŗ˫óĜĻ̮řķ̮Ģóš˫Ə̮ƒóě̮ĢĜƏ˫óĻ̮ĿƤƌ˫Ŷƌ̮ƍœƖĻ̮ę˫Ə̮ƒƔļš̮ĚŞƮŗ

ŀŝķ̮ŀĻ˫Ņ̮ĢƓœř˫Ļ̮˫Ļ̮œƖƂŵ˭̮ƎƜ̗ŪŁ̮řķ̮̩œ˫žłŝķ̮ƊŔŵ̮ĿƤƜƔóŞŁ̮ŴũƖƌ̮ƇķƖƌķ̮řķ̮ŘƜŹ̮ƒĻ̮ŘĠƮœ̮ġ˫Ɠ˭̮
ġŔóƐƌř˫ƜƏ̮ƕ̮˫ƓœŗķŔƏ˫łóŝķ̮˫óĻ̮ƀĻ˫óŮƌ̮ĢƌƤóŝķ̮ġ˫óƓœķœŗķŘƁ̮ġř˫óŝ̮̩œ˫ŝ̮ƕ̮ŋƤťķ̮ƊŔŵ̮̮řƕŗ̮ġ˫Ɠ

ƒŶƌ˫ŉ˭̮Ʈƕ̮ƕ̮Ŀ˫ŦŒŢƌ̮ſ˫ļŮƏķ̮ƊŔŵĢğĘ̮̙óƮƖŎŁ̮ƍ˫óƌř̮ŗœ̮ƣ˫óě̮ġ˫óƓ̮̮ƕ̮żƉóŝ̮ġ˫óƓœķœŗķŘƁ̮ŗœ
ų˫ƐŦłŝķ˭̮żƉóŝ̮ġ˫óƓ̮œķœŗķŘóƁ̮ŗœ̮ŘóŲƏ̮œŗƖóƌ̮ƍ˫óƌř̮ŗœ̮ƣ˫ě̮̙ƮƖŎŁ̮ƊŔŵ˭̮̮̩ŗƕœ̮ƒóĻ̮ƒóŉƖŁ̮ƊŔóŵ

ƒĻŗ˫Ūƌ̮œķœŗķŘƁ̮ŗœ̮ŀőķœŘčř˫Ļ˭̮ĢƌƤóŝķ̮œƖóƂŵ̮ġķŘĻ̮ĢŁ˫ŵƤŭķ̮Ŵƌ˫ŉ̮Ɗ˫ŲƏ̮ŚƜƔŊŁ̮ƕ̮ƒŶŝƖŁ̮ƊŔŵ˭̮
óŝ̮̩ėƕŘóč̮ƎƮŘółƔĻ̮Ĺ˫óŒłƏķ̮ŗœ̮ŤŦŒłƌ̮œķŘŽķ̮œƖŉƕ̮œƖļ̗ěƒƮ˫ƌŘ̮˭ġŗķŖğ̮̮ŗœ̮ĢóƁƤőķ̮̩Řŭ˫óŒƌ

Ɯ̗ŦŁ̮ŕ˫ŒŁķ̮̙Ɯƈœ̮ƒĻ̮ƒĻŗ˫ŪƌƋ˫̮ƓĻ̮ĚŞƮŗ̮Řč̮ġ̮ƒĚƏ˫Ļ̮ŀƮŘƮŔƌ̮ƒƉƜŝƕ˭̮̮ŬóŝƖŁ̮ƣ˫óě̮̙óƜ̗ĜŁ̮ƊŔŵ
ų˫ƐóŦłŝķ̮ġ˫óƓœķœŗķŘƁ̮ŗœ̮ŗŘóƂƌ̮ŔóŵƖƌ̮ŗœ̮̩ŔƏř˫ŝ̮ŀěŘš˭̮̮ƕ̮ĚóŞƮŗ̮şŘƮŖóč̮ƒóĻ̮̙óƮ˫̗Ł̮ƊŔóŵ

ƒƮ˫ƌŘŝ̮ġŗķŖğ̮ƊƖƉŶƌ˫Ə̮̙Ɯƈœ̮ƒĻ̮Ģłěŗ˫Ţƌ̮œƖƂŵ̮ŗœ̮ƒƮ˫ƌŘŝ̮ĢŶƁķƕ̮̩œř˫Ļ̮ƍœƖĻŖ̮ğ˭ġŗķ̮̮œ˫óŞŽ̮şŘłŞğ
̮Ƈ˫óó̗ŵķ̮ĿŗƖóóť̮ŗœ̮ġŗķœķ̮ƕ̮Ģƈ˫óóƌƍķŚóóƜƌ̮œƖóóŝ˫Ɠ̮Ģłěŗ˫óóŢƌ̮œƖóóƂŵ̮ŗœ̮Ŀƕ˫óóžłƌ˭̮̮ƍœƖóóļƏ̮ƀóóŽķƖƌ

ƒƮ˫ƌŘŝ̮ƒƮ˫ƌŘóŝ̮ŀƮŘƮŔóƌ̮ƕ̮œƖóŝ̮ƋƜƔŞŁ̮̩ŔƮķ̮˫Ļ̮ƍķŗķŖğ̮ġŗķŖğ̮ŘóĠƮœ̮œŘóŽ̮ŘóƓ̮˫óƮ̮ĚóƏ˫Ļ̮ŬóŝƖŁ˭̮
ĚƏ˫Ļ̮ĢŶƁķƕ̮ƍŔŢƏ̮ƋƜƔŝ̮řķ̮ƍ˫ƮŘłŢƌ̮ĢłƮ˫ũŗ˫Ə̮ŀěŗ˫Ţƌ̮řķ̮̙ť˫ō̮Ģƈ˫̗łōķ̮ƍ˫Ʈř̮ŗœ̮˫Ɠ'̮

Ř̦ƜƏ̦ĚŞƮŗ̦ġƕ

ĢƏ˫ŞƏķ̦

ġœŘŽ̮Ŀ˫Ɠ˫ļłšķ̮œƕŗƕ̮ŗœ̮̩œķœ̮ƒļŝ˫Ŏƌ̮ƕ̮ƋłŞƜŝ̮ŗœ̮˫Ɠ˭̮ĢóšřƖƌī̮ĺóŝ˫Ɛƌ˫Ə̮ġŚóƮŗ̮ƒƌ˫ƏŘĻ˭̮̮ƒóĻ
̩ŗƕœ̮œŗƖóóƌ̮ŗœ̮ţƖóŦő̮̩ŔóóŢƏ̮ƎƜóóƜŶŁ̮ŠƜóóč̮řķ̮ĢóóšřƖƌī̮ġ˫óóƓ˭̮óóĻƒ̮şřƖóóƌī̮ƍœƖóóļƏ̮řƕŗ̮̮ƕ̮˫óóƓ

ƊŘƏ̮ƍ˫óƐěŗ˫ě̮ŬŝƖŁ̮̩œ˫žłŝķ̮œŗƖƌ̮ġ˫ƓŗķŚŽķ˭̮̙ƐóŝŘč̮ƎƜóĻ̮ĢłƮ˫óũŗ˫Ə̮œ˫óŊƮķ˭̮˰ĢóƮķŘŉķ̮ĚóŞƮŗ̮
̮ĢƏ˫ƌř˫ŝ̮ĿƤĜŢƌ̮ĢƏ˫óŞƏķ̮ƒƮ˫ƌŘóŝ̮ƒóĻ̮ƍ˫Ɛěŗ˫ě̮ƍŔš̮̙ƮŔļŁ̮ŴƏ˫ƌ̮ŀŝķ̮ƎĜ̗ƌ̮ƒě̮ĢŁ˫ƜƉ̗ŵ̮ƕ

ĢƏ˫ƌř˫ŝ̮Ɩŉ̮ŔƐƏ˫ƌ̮ŔƏƖš̮ƍ˫ƌř˫ŝ̮ġķŘĻ̮ĢŶƁķƕ˭̮ġŗ˫óě̮ĢğŔóƏř̮ƎƜƮ˫č̮ŀƜžƜě̮˭ĢóŢƌ̮Ŭóő̮̮ġ˫Ɠ
̮ĢƏ˫ŞƏķ̮ŴĻ˫Ɛƌ̮ĺŝ˫Ɛƌ˫Əñ̮ĢłƮŘƮŔƌ̮ƒƏķŘƌķ̮Ěļŝ˭̮ŀóŝœ̮řķ̮̮ŗœ̮ŤóŦŒłƌ̮ƕ̮ŘƓ˫óƌ̮ġƕŘóƜƏ̮ƍœķœ

ĢƏ˫óŞƏķ̮ġƕŘƜƏ̮̙ƮŔŶŁ̮ĿŗƖť˭̮˫óƐƌ̮̩řƖóō̮ŗœ̮ĺƜóŝīƒŮóŝķƕ̮ƒóĻ̮ĢƏ˫óŞƏķ̮ŴĻ̮ĢƔŉƖóŁ̮Ƌóě̮̮ƒóĻ
Ɯƈ˫ŶŽŀ˫̮Ɠƒó̗ƜĻ̮ĺóŝ˫Ɛƌ˫Ə̮Ɗ˫óŲƏ̮˭̙ƐóŝŘč̮ƒóĻ̮œ˫ó̗łŵķ̮ƊŔŵ̮̓ĢƏ˫ļƜłŢč̮ġ̮̮ƍķŘóļŉ̮˭ĢƏ˫óƌŗœ̮ġ˫Ɠ

ƕ̮Ŀ˫ƌŔő'̒''˭̮ŀƮŘƮŔóƌ̮ƇŘółƐě̮řķ̮Ňŗ˫óő̮̙óƌķƖŵ̮ƒŮóŝķƕ̮ƒóĻ̮ĢƏ˫óŞƏķ̮ŴĻ˫Ɛƌ̮̩řƖō̮ŗœ̮ĺƜŝī̮



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˶˺ 

ƐŁ̮˭ƍ˫óƐěŗ˫ě̮ġŗ˫̗ƜĻ̮˭Ĺ˫Ŧłŵķ̓Š̮˫óƓƕ̮ĢóƐ̗Ʈķ̮ƊŔóŵ̮˭ƍ˫óƐěŗ˫ě̮ƎƜóĻ̮Ģóŝ˫Ɯŝ̮ġ'̒''˭̮óŞƮŗ̮Ě
̮ŠƜóč̮ƒóě̮ƒĖƏķ̮řķ̮ŘƜŹ̮ġŚƜĕ̮ĢƏ˫ŞƏķ̮ŴĻ˫Ɛƌ̮ŀƮŘƮŔƌ̮Ɗ˫ŲƏ̮ġ˫ƓŔƌ˫Ɯč̮ƒě̮Ƈ˫̗łōķ̮ƎƮķ̮˰ġœ˫ŦłƁķ

ŔƮī̮ŗœ̮Ĺī̮řķ̮̩Ŕš̮ĢƐƜĻ˭̮̮ƒƐƮŚƓ̮ŘƜŲƏ̮ƒƐƮŚƓ̮ƍ˫Ɛěŗ˫ě̮şřƖƌī̮ġ˫Ɠ̮̮ƕ̮ŗ˫óě̮ĢóƐ̗Ʈķ̮ƕ̮ŀšķŔƔĻ̮ġ˫Ɠ
̩ŘƜŹ˭̮ĢƏ˫ƌř˫ŝ̮ĢƏ˫ƌř˫ŝ̮ĞƐƓŘŽ̮ĚŞƮŗ˭̮̮ƒóŉƖŁ̮˫óĻ̮ĢƏ˫ŞƏķ̮ġƕŘƜƏ̮ĢƓœř˫Ļ̮ġ˫ƂŁŗķ̮ƊŔŵ̮ĚŞƮŗ

ƕ̮˫Ɠř˫ƜƏ̮ƒĻ̮řƕŗ̮ĢŮƜŎƌ̮ƕ̮ġœŘĜƉ̗ŵ̮ŬƮķŘš˭̮̮ƒóĻ̮ĢƏ˫óŞƏķ̮ŴĻ˫Ɛƌ̮ƒĜƐƮķ̮Ƈ˫̗łōķ̮˰ĢŁķŗŘƂƌ̮ĚŞƮŗ
̮̩ŔóƏŗķœř˫Ļ̮ĿķŗŘƂƌ̮ƕ̮ƎƜƏķƖƁ̮ƒŮŝķƕñ̮ŔóƐƓŔƏ̮ƍ˫óŢƏ̮œƖóő̮řķ̮ķŗ̮Ģļóŝ˫Ɛƌ̮œŘěŗ˫óě˭̮̮œƖóŉƕ̮ƊŔóŵ

şřƖƌī̮ƋłŞƜŝ̮˫Ļ̮ŗ˫ě̮ƒĻ̮ūƖĻŘƌ̮ġ˫Ɠ̮̩œ˫žłŝķ̮œŗƖƌ̮ġ˫Ɠ̮

ƊķŔóě̮ƒě̮ųƖũƖƌ̮ƎƮķ̮ƎłŞƏķœ̮̮ĢƌƤóŝķ̮œƖóƂŵ̮řķ̮ĚóƮĢƌŁ̮łóŢƜĻ̮ŔóƏķƖ̮ĢŁ˫óƜƉ̗ŵ̮ĚóŞƮŗ̮ƎƮŘ
ĚŞƮŗ̮̓ĚóŞƮŗ̮ƕ̮ęŘłŢƌ̮ġ˫Ɠ̮̮ĚóƏ˫Ļ̮ƒóŉƖłƌ̮ķŗ̮̒ţ˫óő̮ġ˫óƓ˭ŔóƐě̮ĢƌŁ̮̮ƕ̮ƍķŘƮŔóƌ̮ġķŘóĻ̮ŔóƏķƖ
ƋƜ̗ŦŁ̮Ŕš˫Ļ̮ġœ˫Ʈř̮ŀƜ̗Ɠķ̮ġķŗķœ̮Řƌķ̮ƍ˫ğŔƏŘƜğ'̮̮ňƮ˫łƏ̮̙ƜƉŎŁ̮˫Ļ̮ƒěķŘĕĢƌŁ̮̮ƎóƮķ̮ŀĻŘƮŔóƌ̮˫óĻ̮ƍķƖ

̮ĢƮķŗķœ̮ƎƮķ̮ƒě̮œķœ̮ŠƓ˫ě̮ķŗ̮ŘŮő̮ŧŘŶƌ̮ŗœ̮ĢƮķŗķœ̮ƍķŚƜƌ̮˭ĚŞƮŗĢƌŁ̮ĢĜƮŚƜŽ̮ĢƮķŗķœ̮ŔƏķƖ˭̮̮ŔƐƏ˫ƌ
Ə˫ƌřķŘŁ̮ƊƤƁķƒ̮ġķ̮ġœƖƔŢƌ˫Ə̮ĢƮķŗķœ̮˫Ł˭̮'Ŕš˫Ļ̮ĿŘƔš̮ƎŞō̮ŔƐƏ˫ƌ̮

ĚŞƮŗ̮ŇķŘŒłŝķ̮řķ̮Ŝč̮ƀƜƂŎŁ̮ƎƮķ̮ŗœ̮̮̩Ř̗Ə̮ƎƜƜŶŁ̮ƕ̮˫ƓRPN̮̮ū˫ļŁŗķ̮Řƌķ̮ƍ˫ğŘļő̮ŘŲƏ̮˫Ļ̮˫ƔƏī
ĚŞƮŗ̮Ŕš̮ŗķŘƁŘĻ̮ŔƂŵ̮ŘƓ̮˫Ļ̮̩Ŕš̮ĢƮ˫ŝ˫Ɛš̮ġ˫Ɠ̮̇Ļ̮ƒġŗƖŭ̮ĚŞƮŗ̮řķ̮ĢőŘĻ̮ƒě̮Ļ̮˫Ɠ̮ƒ̮ţ˫ő̮ŗƖŭ

œ̮ū˫ļŁŗķ̮ĢŁƤƜƔŞŁ̮ŔƂŵ̮ĚƮ̮˫Ļœŗķ̮̮̇ŬļŁŘóƌ̮˫ƔƏī̮ƒĻ̮ƕ̮̩œƖĻ̮ęŘłŢƌ̮ŔƂŵ̮ŔƐĕ̮ŗœ̮ŘĠƮœ̮ĢőŘĻ̮Ģƈƕ
ŀŝķ̮̩œƖĻ'̮ƒłŝœ̮ƎƮķ̮ňƮ˫łƏ̮̩œķœ̮̙ƜƉŎŁ̮ƕ̮ġŔƐĻ̮̮ƍ˫Ĝƌķ̮˫ƌ̮ƒĻ̮ƍī̮ġ˫ƓĢƌœ̮ĚóŞƮŗ̮Řč̮˫Ł̮ŔƓ̮̮ƎƮŘóŁ

̮ŤŒŢƌ̮ķŗ̮ĢŁƤƜƔŞŁ̮ŔƂŵ̮ųƖƏƐěƋƜ'̮̮ĚƜĜžŁ̮ƒĻ̮œƖƂŵ̮řķ̮ĚƮŘƓ̮ġķŘĻ̮˭Ƈƕķ̮Ɗ˫ğ̮ŗœ̮ŗƖŲƐƌ̮ƎƮŔĻ
ĚŞƮŗ̮œķŔŶŁ̮˭̩Ŕš̮ŤŒŢƌ̮̮ĢŁ˫ƜƉ̗ŵ̮ġ˫Ɠ̮̩Ŕóƌī̮ŘƮř̮ƇƕŔŉ̮ŗœ̮ƍī̮ňƮ˫łƏ̮ƒě̮ŔƮœŘğ̮œŗƕīŘĻ̮˫ƔƏī

˰ŀŝķ̮
̮
̮
̮
̮



˲˷˱̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

̦ƇƕŔŉ˳̦˰ĚŞƮŗ̦œķŔŶŁ̦Ŕťŗœ̦ĚŞƮŗ̦ųƖ̗Ŋƌ̦řķ̦œƖƂŵ̦řķ̦ĚƮ̦ŘƓ̦ġ˫Ɠ̦̩Ŕș̌ĢƮ˫ŝ˫Ɛș̌ġ˫Ɠ̦

œƖƂŵ̦ųƖƏ ĚŞƮŗ̦œķŔŶŁ ̦ųƖ̗Ŋƌrpn ĚŞƮŗ̦œķŔŶŁ̦Ŕťŗœ 

ƒĻŗ˫Ūƌ̦84 1,720 8.4% 

ĢƁƖƂō 83 1,809 8.3% 

Ŀ˫Ɓ˫Şƌ̦ƕ̦ƒŵŗķŚƌ 82 1,754 8.2% 

ĢƏŔƌ 81 1,746 8.1% 

ƒŎĻķŘƌ 77 1,663 7.7% 

żƉș̂ŴƜĻ 76 1,613 7.6% 

ƒƮ˫ƌŘș̂ġŗķŖğ̦ƋƜƂłŞƌ 76 1,637 7.6% 

ƒƈ˫Ŷŉ 74 1,567 7.4% 

Ģŭ˫ŞƁķ̦şƕŘŽ 74 1,586 7.4% 

ų˫ƐŦłŝķ 74 1,733 7.4% 

ƒƐŞŎƈķ̦ŧŘƁ 73 1,562 7.3% 

ĚƜƉ̗Ł̦ūŘș̌ƒĻ̦̩ŗ˫ŉķ 72 1,559 7.2% 

̩ŗ˫ŉķ 71 1,559 7.1% 

ųƖ̗Ŋƌ 997  100.0% 

̮ƇƕŔŉ̮ňƮ˫łƏ̮ƒĻ̮ƒŉƖŁ̮˫ĻŗƖěŖƌ̮̮̩ŔƓ˫ŢƌĢƌš̮̮ƒŵŗķŚƌ̮ƕ̮ĢƁƖƂō̮ŀěŗ˫Ţƌ̮˭ƒĻŗ˫Ūƌ̮œƖƂŵ̮ƒě̮œƖ
ĚóŞƮŗ̮œķŔŶŁ̮ƎƮŘłŢƜĻ̮ġķŗķœ̮ĺƜŁŘŁ̮ƒĻ̮ŀƁ˫Şƌ̮ƕ̮ĚóŞƮŗ̮̙óě̮ųƖó̗Ŋƌ̮řķ̮ĢŁ˫óƜƉ̗ŵ̮ġ˫óƓ̮̮ġ˫óƓ

̩Ŕš̮ĢƮ˫ŝ˫Ɛš̮ĢŁ˫ƜƉ̗ŵ̮ĢƌĻ̮̮'ŔƐš˫̮
̮
̮



Šƈ˫ĕ̦ĢŝŗŘĻ̦ĚŞƮŗ̦ƕ̦˫Ɠ̦ƒƐƮŚƓ̦ŠƓ˫ě̦ŀƔŉ̦ĢƌƤŝķ̦œƖƂŵ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ̦ĢŁ˫ƜƉ̗ŵ̦ġ˫Ɠ Ï ˲˷˲ 

 
ŗķœƖ̗Ə˲̦˰ĚŞƮŗ̦œķŔŶŁ̦Ŕťŗœ̦ĚŞƮŗ̦ųƖ̗Ŋƌ̦řķ̦œƖƂŵ̦řķ̦ĚƮŘƓ̦ġ˫Ɠ̦˫Ɠ̩Ŕș̌ĢƮ˫ŝ˫Ɛș̌ġ̦

ŝŗŘĻ̮˫ĻĢ̮̮ųƖƏƂŵ̮ŗœ̮ĢŁ˫ƜƉ̗ŵ̮ĚŞƮŗ̮̙ƌķƖŵ̮ƕ̮ŔĢƌƮ̮̮Ģóš˫Ə̮ĚŞƮŗ̮Ģłěŗ˫Ţƌ̮œƖƂŵ̮ŗœ̮ƒě̮ƋƜĻ˫
̙̒Ʈŕ̮ƇƕŔŉ̮̓œŗķœ̮ŗķŘƁ̮Ɗƕœ̮ƒļŁŗ̮ŗœ̮˫ƓŔƐƮīŘŽ̮řķ̮Ģš˫Ə̮ĚŞƮŗ̮ƕ̮Ƈƕķ̮ƒļŁŗ̮ŗœ̮œķŘŽķ̮řķ˰̮

̦ƇƕŔŉ˴̦˰̦Ŵ̗ŉRPN̦ĚŞƮŗ̦œƖƂŵ̦ųķƖƏķ̦řķ̦ĚƮ̦ŘƓ̦ġ˫Ɠ̦
ͼϦϝуЯгК ͬЃтϼ ЭвϝКϥͭϼϝЇв ϹЧКйЮϸϝϡв ϹЧКйзЃϳЮϜ ЌϽЦ ϹЧК

ϸϜϽТϜ813657657

бϧЃуЂ334334334

ϹзтϐϽТ448394394

ͼжмϽуϠ ͻϝкϸϜϹтмϼ385363246

 Эͭ ЙгϮ1,9801,7481,631 

̮ƍ˫ŢƏ̮˫ƌ̮ƒĻ̮ňƮ˫łƏ̮ƎƮķĢƌœ̮Ļ̮ƒŉƖŁ̮˫Ļ̮ŔƓ̮ŠƂƏ̮˫ƔƏī̮ĢƏƖƏ˫Ɓ̮ƕ̮ĢŵŘš̮Ŀ˫ƌķŚƈķ̮ƕ̮ŔƂŵ̮ųƖƏ̮ŀƜƓ˫ƌ̮ƒ
ƜŶŁ̮ŗœ̮œķŘŽķƜ̮ƒóƮƕŗ̮ŀóƮ˫ŵŗ̮ƊŔóŵ̮˭ĢŵŘóš̮ƎƮřķƖƌ̮ƕ̮ĢƁƖƂō̮ƎƜƏķƖƁ̮ŀƮ˫ŵŗ̮ƊŔŵ̮̓ĚŞƮŗ̮ƍķŚƜƌ̮Ǝ

ƕ̮ŀƮŘƮŔƌ̮òƖŝ̮ƕ̮śƤłőķ̮˭ŗ˫ě̮Ɗ˫ŊƏķ'̮ƕ̮œ˫Ʈř̮ŗ˫ƜŞĻ̮̒'''ŘƜŅĮŁ̮ŗķŖğĢƌĻ̮óĻ̮ġķŘĻ̮˭Ɗƕœ̮Ɗ˫ğ̮ŗœ̮'Ŕš˫̮ƒ
̮ƕ̮ŠŊƐŝ̮ġķŘĻ̮ŗ˫ƜŶƌ̮ĚƮ̮ƍœŗƕī̮ŀŝœŘƜŅĮŁ̮ĚŞƮŗ̮Ĺ˫Şō̮ŘĻ̮ĢƌƤŝķ̮œƖƂŵ̮ĢŁ˫ƜƉ̗ŵ̮ġ˫Ɠ̮̮ġ˫óƓ

ĚƏ˫Ļ̮Ģƈ˫ƌ̮̮ƕ̮˫ƓŞŝİƌ̇œŘě̮ƋƜƓķƖő̮̩œ˫žłŝķ̮ŘƮř̮şƕŗ̮řķ̮˭Ģƈ˫ƌ̮Ŀ˫̮



˲˷˳̦Ï̦ĢŦŦŒŁ̦ó̦Ģ̗Ɖŵ̦ƒƌ˫ƐƉŦŽ ġŗƕ˫ƐŽ̦ƕ̦ġŗķŔĻ˫Şō̦ƎƮƖƏ̦ġ˫Ɠ̦ 

ĚŞƮŗ̮ĺƮķŘũ̮ƎƜĠƏ˫Ɯƌ̮ķŔłĻķ̮̮̓˫Ɠrpn̮ĢƌƤóŝķ̮œƖƂŵ̮řķ̮ĚƮŘƓ̮ġķŘĻ̮ ĚŞƮŗ̮̩Ř̗Ə ̮ƍķƖƐŵ̮ƒĻ̮̒
Ģƌ̮œŗƕīŘĻ̮ĚƜĜžŁ̮ƒĻ̮̮˭œœŘğ̙Ļ˫Ɓ̮ƒóě̮ŀóŝķ̮Řěŕ̮̮ƎƜĻ˫óƌ̮ġœŔóŵ̮˭ĚóŞƮŗ̮ĺƮŘóũ̮̩ř˫óĻ˲̮̮ƕ˲˳˶̮

ĢƌĻ̮Ŕš˫̮˰ƎƮŘł̗ě̓$˲˲$̮˲̮ƎƮŘłŢƜĻ̮ƕ$˶˶$̒˶̮
ĚŞƮŗ̮ĿķŘ̗Ə̮ƋƜŞƂŁ̮řķ̮˭ġŔŶĻ̮ƒƉōŘƌ̮ŗœ̮̮œŔóŵ̮ƍ˫̗Ɠ̮ƒě̮ƎĜ̗ƌ̮ĚŞƮŗ̮ĺƮŘũ̮ƎƮŘłŢƜĻ̮ŘĻ̮˫Ɠ˲˳˶̮

ĢƌĻ̮̮œ˫ŊƮķ̮ ̩Řŭ˫Œƌ̮Ŕťŗœ ̮Řłƌķŗ˫č̮˭Ŕš˫Ģƌğ̮̮̩Řŭ˫Œƌ̮ƒŊƐŝ̮ƍķŚƜƌ̮ŘĠƏ˫ƜĻ̮ƒě̮œœŘĢƌĻ̮Ģƌ̮ƕ̮Ŕš˫̮̮řķ̮ƍķƖóŁ
ŘŮő̮ŧŘŶƌ̮ŗœ̮ĢƮķŗķœ̮ ̮ƒļŝ˫Ŏƌ̮ġķŘĻ̮ƍī̮ƖĎŞěķ̮̓̒˫ƓŗėŞŝİƌĚƏ˫Ļ̮ƕ̮Ģƈ˫ƌ̮Ŀ˫̮̮̩œ˫žłŝķ̮˫ƓŘě'œ̮

̮

 

 
ġ˫ƓŗķœƖ̗Ə̦̦˳̦ƕ˴̦˰̩Ř̗Ə̦ƕ̦ĚŞƮŗ̦ĢƌƤŝķ̦œƖƂŵ̦řķ̦ĚƮ̦ŘƓ̦ŘŮő̦ŧŘŶƌŗœ̦Ŕťŗœ̦

ĢƓŔóĻ̮̩ŔƏ˫ƌ̮ŗœ̮ķŗ̮̩Ŕš̮̙ť˫ō̮̩Řŭ˫Œƌ̮Ŕťŗœ̮Řğķ̮̮ƋƜƮ˫ó̗Ə̮ĹŘóũ̮ĢƌƤóŝķ̮œƖóƂŵ̮řķ̮ĚóƮŘƓ̮ġ˫Ɠ
Ģƌ̮Ļ̮ƋƜƏķƖŁ̮ƒƍ˫Ʈř̮ƍī̮ƒƉƜŝƕ̮Łķ̮ĿŗƖť̮ŗœ̮ķŗ̮œƖƂŵ̮ŗœ̮̩ƖƂƈ˫Ļ̮ĢŁ˫ƜƉ̗ŵ̮ġ˫ƓĚŞƮŗ̮ƎƮķ̮ƍœ˫łŽķ̮ſ˫ž̮̮ġ˫óƓ

œŘě̮ƒļŝ˫Ŏƌ̮ĢŁ˫ƜƉ̗ŵ'̮̮ŴƁķƕ̮ŗœķŗķœĢƮ̮ř̮̓ŘŮő̮ŧŘŶƌ̮ŗœƮƍ˫̮̩̒ƖƂƈ˫Ļ̮ŀŝķ̮̩ŔŢƏ̮̙Ɯ̗ŎŁ̮řƖƐƓ̮̮̇Ģƈƕ


