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Á ƖčĢƮ˫Ʈ̦ž̦ŭ˫ŵĢ̦ğķŘŽ̦ŗœġ̦ŘƜ̦ƉĠƏķ̦ƍ˫ĻřĢŞƜƒ̦Ļŉŗ˫ő̦ƍ˫Ļř̦ƍķƖƐŵĢ̦ķ̦ŗœƍķŘƮ̦̦ ˰
ŝŗŘĻĢ̦ĠłŞőĢ̦̦ŦŎŁ˭ĢƉƜ̦̦ŚƔĻĢłŞƮ̦ƍķƕŗłő˫ƐšĢ̦̦ŲƐŁ̦ƕƋ̦Ɯ̦̦Ɠƍ̦˫ŊƜ̦

Ļ̦ƒƌŘĜƌ˭Ŀ˫Ɯ̦œƕķœ̦Ŕ̗Ŏƌ˭ġ̦̦ŝŔƜ̦̦
ƌ̦ķ̦˫ũŗŔ̗Ŏƌ˭ƍ˫ƮŘƜ̦̦ŝŔƜ̦̦

Ƈ̦œ˫ŵ̦˫ũŗŔ̗Ŏƌ̦

Á ƕŗġœŘĜƮ̦łő˫ƐšĢ̦̦Ɩğ̦ŗœ̦̅ƎłŞƏķœ̦̆ƊƖƔžƌ̦ƒĻȘ̌Ʈ̦ŔƔŢƌġ̦˫Ƃƌ̦ŗœƒŞƮ̦̦̦ ŔƐĕ̦˫Ļ
ƍ˫Ļř̦

ƍ̦ķƖƉƔč̦˫ũŗŔ̗ŎƌƖč̦˭œķĘƏ̦˫ Ʈ̦̦
̦ŘƔšġŗ˫Ʈ̦œ̦ķŗ̦

Á ƉŎŁ̙Ɯ̦č̦ųķƖƏķġ˫ƓŔƏƖŢƜ̦Ɓ˫ƂłšķĢ̦ƖğȘ̌Ʈ̦ĕƖƉĻĢ̦Ŕ̦ōŘŝġ̦̦ŘŲƏ̦ś˫ŝķ̦ŘĻƧ̦Ʈ̦̦
ƔĻĢĠƐƜ̦

Ŀ̦Śŵ̦̩ŘƓ˫ŭœ˫Ļīġ̦Ɖ̦Ŷŝ˫ļŵ̦˭ŗƖčĢ̦̦
ș̂˭ŘĠƐƓīŔƜ̦̦ŘŽŔ̦Ʈ̦̦Ɖőƒ̦žƜ˭Ɩƈ̦ƈ˫ŵƒƜ̦̦

œŘěƖƉƏķŘžŵř̦řƖļƌ˫ě̦˫ Ʈ 

Á ŗ̦Ɩłŝœ̦˰ƍ˫̗łžğ̦˫Ł̦ƍ˫Ĝƌ̦řķġĢğŔș̌ļŶŁř˫Ļ̦ƕŘƜ̦łő˫ƐšĢ̦ŝŗ˫Ž̦ŗœ̦̅˫Ł̆Ģ̦˫č̦ŘĻƧƮ̦̦
˫Ɠ̦ƇŔƌƒ̦ƐƮ̦

̦̦ ˫ũŗŔ̗Ŏƌ̦˭ƍ˫ƂƓœ̦œƖŶŞƌ
ĜƉ̗ƈķŔļŵĢ̦̦

Á ŝŗŘĻĢ̦ŉķƕ̦̩˫ĠłŝœĢ̦Ɩğ̦ŗœȘ̌Ʈ̦̦ŗ̦Ɩš˫Ɛōġ̦̦ƌƤŹ̦ĹķŘƔŝ˭Ģ̦ō̦ŗ̦ƇƤŉ˭ƍ˫Ɯ̗Ɯ̦̦
ŉ˫ō̦ŏŘŽĢ̦Ə˫Ɯ̦

Á ŝŗŘĻĢ̦ŅĮŁŘƜ̦Ə˫Ļř̦ŘĜŽ̦řŘŭĢ̦̦ŞƐŉ̦ƕŀƜ̦Ŀŗ˫Ɣƌ̦œƖļƔĻ̦ŘĻ˫Ɠġ̦̦ƍ˫Ļřř̦Ɩƌīġ̦̦̦̦ ŗœ
ƖŊŢƏķœƍ˫Ʈķ̦Ģ̦ƏķŘƮ̦˰ĚƮ̦ƉŎŁ̙Ɯ̦ƍķƕŗłő˫ƐšĢ̦ƍ̦˫Ļř̦

Ɩ̦ƈƖƌ̦Řźťķġ̦̦ĖŽ˫Ə˭Ģ̦̦̦̦ œƖŶŞƌ
ōķŔƌ˭ƍ˫Ɯ̦ŗ̦ķ̦ƎƜŞōŔ̗Ŏƌș́ƍ̦˫ő̦
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̦Ƈ˫ŝ˲˹·̦̦ŗ̦˫̗šƦ˳̦·̦ƍ˫łŞĻ˫Ł̦˲˵˱˶̦˵˴̦

̮Ƈ˫ŝ˲˹̮̮·̮ŗ˫̗šƥ̮̮̮˳·̮ƍ̮˫łŞĻ˫Ł̮˲˵˱˶̮

˵˴̦
Á ƖčĢ̦Ʈ˫Ʈ̦žŭ˫ŵĢ̦ğķŘŽ̦ŗœġ̦ŘƜ̦Ɖ̦ĠƏķ̦ƍ˫ĻřĢŞƜ̦̦̦ƒĻ̦̦ ƍ˫Ļř̦ƍķƖƐŵ

ŉŗ˫őĢ̦̦ķ̦̦ŗœƍķŘƮș̂ŗŘĻ̦˰Ģ̦ĠłŞőĢ̦̦ŦŎŁ˭ĢƉƜ̦̦ŚƔĻĢ̦łŞƮ̦̦
ƍ̦ķƕŗłő˫ƐšĢ̦Ų̦ƐŁ̦ƕƋƜƓ̦ƍ̦˫ŊƜ̦

Ļ̦ƒƌŘĜƌ˭Ŀ˫Ɯ̦œƕķœ̦Ŕ̗Ŏƌ˭ġ̦̦ŝŔƜ̦̦
ƌ̦ķ̦˫ũŗŔ̗Ŏƌ˭ƍ˫ƮŘƜ̦̦ŝŔƜ̦̦

Ƈ̦œ˫ŵ̦˫ũŗŔ̗Ŏƌ̦

Á ƕŗġœŘĜƮ̦łő˫ƐšĢ̦̦Ɩğ̦ŗœ̦̅ƎłŞƏķœ̦̆ƊƖƔžƌ̦ƒĻŠƮ̦̦
ŔƔŢƌġ̦˫Ƃƌ̦ŗœƒŞƮ̦ƍ̦˫Ļř̦ŔƐĕ̦˫Ļ 

ƍ̦ķƖƉƔč̦˫ũŗŔ̗ŎƌƖč̦˭œķĘƏ̦˫ Ʈ̦̦
̦ŘƔšġŗ˫Ʈ̦œ̦ķŗ 

Á Ɖ̦ŎŁ̙Ɯ̦č̦̦ųķƖƏķġ̦˫ƓŔƏƖŢƜ̦Ɓ˫ƂłšķĢ̦Ɩ̦ğȘ̌Ʈ̦ĕ̦ƖƉĻĢ̦ŔōŘŝġ̦̦̦
̦ŘŲƏ̦ś˫ŝķ̦ŘĻƧƮ̦̦ƔĻĢ̦ĠƐƜ 

Ŀ̦Śŵ̦̩ŘƓ˫ŭœ˫Ļīġ̦Ɖ̦Ŷŝ˫ļŵ̦˭ŗƖčĢ̦̦
ș̂˭ŘĠƐƓīŔƜ̦̦ŘŽŔ̦Ʈ̦̦Ɖőƒ̦žƜ˭Ɩƈ̦ƈ˫ŵƒƜ̦̦

œŘěƖƉƏķŘžŵř̦řƖļƌ˫ě̦˫ Ʈ 

Á ŗ̦Ɩłŝœ̦˰ƍ˫̗łžğ̦˫Ł̦ƍ˫Ĝƌ̦řķġ̦ĢğŔș̦̌ļŶŁř˫Ļ̦ƕŘ̦Ɯ̦łő˫ƐšĢ̦̦
ŝŗ˫Ž̦ŗœ̦̅˫Ł̆Ģ̦̦˫č̦ŘĻƧƮ̦˫Ɠ̦ƇŔƌƒ̦ƐƮ 

̦̦ ˫ũŗŔ̗Ŏƌ̦˭ƍ˫ƂƓœ̦œƖŶŞƌ
ĜƉ̗ƈķŔļŵĢ̦ 

Á ŝŗŘĻĢ̦ŉķƕ̦̩˫ĠłŝœĢ̦̦Ɩ̦ğ̦ŗœŠƮ̦ŗ̦Ɩš˫Ɛōġ̦ ƌƤŹ̦ĹķŘƔŝ˭Ģ̦ō̦ŗ̦ƇƤŉ˭ƍ˫Ɯ̗Ɯ̦̦
ŉ˫ō̦ŏŘŽĢ̦Ə˫Ɯ 

Á ŝŗŘĻĢ̦ŅĮŁŘƜ̦̦Ə˫Ļř̦ŘĜŽ̦řŘŭĢ̦ŞƐŉ̦ƕŀƜ̦̦̦ œƖļƔĻ̦ŘĻ
Ŀ̦ŗ˫Ɣƌ˫Ɠġ̦ƍ̦˫Ļřř̦Ɩƌīġ̦ƖŊŢƏķœ̦ŗœƍ˫Ʈķ̦ĢƏķŘƮ̦˰ĚƮ̦ƉŎŁ̙Ɯ̦̦
ƍ̦ķƕŗłő˫ƐšĢ̦̦ƍ̦˫Ļř 

Ɩ̦ƈƖƌ̦Řźťķġ̦̦ĖŽ˫Ə˭Ģ̦̦̦̦ œƖŶŞƌ
ōķŔƌ˭ƍ˫Ɯ̦ș́ŗķ̦ƎƜŞōŔ̗Ŏƌƍ̦˫ő 

 

 

 



 

 

 

̮
Ș̌ƮƖğ̦ƕ̦Ģŝ˫ƐŢƏ˫Ļř̦̦ƒƉŊƌ̦̦̦̦̦̦̦̦ ̦̦̦̦̦̦̦̦̦̦ǘ̦̦̦̦ƍ̦˫ŝķŘő̦ġ˫Ɠ̦

Ŕ̦ƔŢƌ̦ĢŝƕœŘŽ̦̩˫ĠŢƏķœ̦
̗Ɖŵ̓Ģ̦Ţ̦ƓƕĘč̦óĢ̦̒

̦
ĺ̦ō˫ťł̦ƌķř˫ƜŝƕœŘŽ̦̩˫ĠŢƏķœ̦˰Ģ̦ŔƔŢƌŔ̦ƌƇƖĶŞƌŘƮĢ̦žƮŘș̌ƤƔș̌˰ 

ŔĜŢƏķœ̦ƕ̦ŔƔŢƌ̦ĢŝƕœŘŽ̦̩˫ĠŢƏķœ̦ĢŢƓƕĘč̦ŀƏƕ˫Ŷƌ̦˰ĢƏ˫ļƜłŢčƥ̦Ģ̦Ə˫ŞƏķ̦ƊƖƉŵ̦ƕ̦Ŀ˫ƜĻœķ̦
ĻœŘŝƜƍ̦ķƖƉƔč̦˫ũŗŔ̗Ŏƌ̦˰ŘœķĘƏ̦
̮

˫Ūŵķġ̦̦ŘŎŁ̦ŀĶƜƓƮ̦ŘƮ̦̦˰ ƒ̦
̮

̦ŘĠƐƓī̦ĢƉŵ̦ś˫ļŵ̓ƍ˫łŞĕƖƉĻ̮ƕ̮ƍ˫łŞƜŝ̮̩˫ĠŢƏķœ̮œ˫łŝķ̮̦̦̒Ģť˫ŵ̦ĢžŮŦƌ̒ĢĠƐƓŘŽ̮Ŀ˫Ŷƈ˫Ůƌ̮ƕ̮ĢƏ˫ŞƏķ̮ƊƖƉŵ̮̩˫ĠŢƓƕĘč̮œ˫łŝķ̮̓

̦̦ĢŉŘƮŔƔƌ̦̩œķřƖ̗ŵ̦Ŕ̗Ŏƌ̮̒ ƍ˫Ɣžťķ̮̩˫ĠŢƏķœ̮œ˫łŝķ̮̓ŉ˫łŝķ̦ƋŲŵķĢ̮̮ŝƕœŘŽ̮̩˫ĠŢƏķœ̮ŗ˫ƜŢƏķœ̓Ģ̮̮̒ ŔƔŢƌ̮

̦řī˫łƮ̦šķŘŽķĢ̮̮̒ ĢĠƐƓŘŽ̮Ŀ˫Ŷƈ˫Ůƌ̮ƕ̮ĢƏ˫ŞƏķ̮ƊƖƉŵ̮̩˫ĠŢƓƕĘč̮œ˫łŝķ̓Ɖ̮ŵĢ̦ř̦ŗœġ̮̮̒ ƍķŘƔŁ̮̩˫ĠŢƏķœ̮œ˫łŝķ̮̓

œŘğķŘŎț̌Ǝ̗ōŗ̮̮̒ řķŘƜš̮̩˫ĠŢƏķœ̮œ˫łŝķ̮̓Ɩ̦ğŚźƏ̦œķœŘƔƌġ̦̦ƎƔě̮̮̒ ƍķŔ̗Ɠ̮˭˫ƐƜŝ̮ĢƉŵƖĻ̮̩˫ĠŢƏķœ̮œ˫łŝķ̮̓

ƌķŔƜļ̦ŭĺƜ̦̩œķřŘ̦Ŧ̗Ɓġ̦̦̓œ˫łŝķ̮̒ĢĠƐƓŘŽ̮Ŀ˫Ŷƈ˫Ůƌ̮ƕ̮ĢƏ˫ŞƏķ̮ƊƖƉŵ̮̩˫ĠŢƓƕĘčƉŵĢ̦Ɖŵ̦̩ œķŚƜ̮ŝƕœŘŽ̮̩˫ĠŢƏķœ̮ŗ˫ƜŢƏķœ̓Ģ̮̮̒ ŔƔŢƌ̮

̦Řș̌ƤƔšĢžƮ̮ŝƕœŘŽ̮̩˫ĠŢƏķœ̮ŗ˫ƜŢƏķœ̓Ģ̮̮̒ ŔƔŢƌ̮ƍķƖƉƔč̦˫ũŗŔ̗ŎƌœķĘƏ̮̓œ˫łŝķ̮ŝƕœŘŽ̮̩˫ĠŢƏķœĢ̮̮̒ ŔƔŢƌ̮

ș̦̂Ɯ̦̦̐Ŕ̦̦Şō̦Ŕ̗Ŏƌ̦ĢƐƜ̦ƊƖŦŶƌ̮̮̩˫ĠŢƏķœ̮ŗ˫ƜŢƏķœ̓ŗ̮ƖƏ̮Ɗ˫Ɯč̮̮̒ƤĜș̌ƊķŘƉĻ̮̒ƍ˫łŝƕŔƐƓ̮˭ĢƉƓœ̮̩˫ĠŢƏķœ̮œ˫łŝķ̮̓

ƈƕ̦śƕƤěĞƐƜ̦ƎŝŗŔč̮̮̮ ̩˫ĠŢƏķœ̮ŗ˫ƜŢƏķœ̓ęŗ˫̗Əķœ̮˭ĝ˫ƔƐĎě̮̒ ĢƈƖƮ'̦ī̦ƍ˫ƜŞƏķƖƮķ̮̓ŝ̮ƕŗ̮ƊƖƉŵ̮ƍ˫łŞĠƐƓŘŽ̮Ŕšŗķ̮ŘĠŢƓƕĘčƒƜ̮̮̒
̮

ó̦óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó̦
̦ŘƮŔƌĢƉőķœ̮˰̮ŘłěœŔ̮̮Ɯŝ̮̮̮̮̐ƊƖŦŶƌ̮ĢƐƜŞō̮Ŕ̗Ŏƌ̮̮̩˫ĠŢƏķœ̮ŗ˫ƜŢƏķœ̓ŗƖƏ̮Ɗ˫Ɯč̮̮̒
ƕƮƉ̦ĠƏķ̦ŗ˫łŝķŘƜŞĢŘƌ̮˰ě̮ƕ̮ŚƮŗ˫łŝķŘġ̮ƉĠƏķƜŞĢ̮ŢƏķœĜ̩̮̮Ŕ̮ǘ̮̮̮Ļ̮œķƜƏ̮˫ŞƏķ̮ƊƖƉŵ̮ƕ̮Ŀ˫Ģ̮̮̓ŘłěœƒƉƈķŔļŵ̮̒ġřƕŗƖƏ̮

̦ŗ˫łŝķŘƮƕĢĻœķ˰̮̮Řłěœƍ̮˫ĻŚƜƌ̮œķƖŉ̮
ŘƮŔƌ̦˰ƒƉŊƌ̦ĢƮķŘŉķ̦ş̮Ɩő̮ƋƮŘƌƍ̮˫ƜĻ̮
ĖŽƕŘōƜƒ̦Ŏžț̌ƕ̦Ǝϐķŗƒ̮ļƁŘŭ̮Ģ̗ƮŘě̮Ŕ̗Ŏƌ̮˰̮
Ə˫ŢƏĢœ̮Řč̮˭ŔƔŢƌ̮˰ƮŝƕœŘŽ̮̩˫ĠŢƏķœ̮ŜĢ̮̮ŢƏķœ̮˭ŔƔŢƌĜŔ̮̩̮̮ǘ̮̮Ļ̮œķ̮̮Ɯ̮̮̐Ə˫ŞƏķ̮ƊƖƉŵ̮ƕ̮Ŀ˫Ģ̮œ̮ěƉŵ̮ŘłĢ̮ŘšƮłŶĢ̮̮̮
ěłŞč̮ŔĢ̮˰̄˼̂̂̄˿̃̃̃˾̮

˰ƎžƉŁ̮˾̃̃˻́̂˽̂&˻̀˼̮
˰ĢłƏŘłƐƮķ̮ĢƏ˫ŢƏ̮jlkd..um.ac.ir/index.php/ljhttp://̮lj@.um.ac.irmail: -E̮
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̦ŘŢƏ̓ƧƮ̦̗ƉŵĢ̮̦̒

̦ƕ̦Ģŝ˫ƐŢƏ˫ĻřŠƮƖğƍ˫ŝķŘő̦ġ˫Ɠ̦
Ģ̗Ɖŵ̓&̦̒ ĢŢƓƕĘč̦

ŗ̦˫̗šƦ̦̦̦̦˳̦&̦̦̦̦̦ Ƈ˫ŝ˲˹̦

ŗ̦˫̗šƦ̦̦̦̦̙ ŞƉŞƌ̦̦˵˴&̦̦̦ƍ̦˫łŞĻ˫Ł̦̦˲˵˱˶̦

ŗ̮˫Ł̓Ʈ̮ķ̮̮ŗ˫ŢłƏķ̮ŐƮ̮̮̮ ˰̩ŗ˫̗š̮Ǝƍ̮˫łŞĻ˫Ł̮̮˲˵˱˶̮̮̒

ķ̦Ʈ̦̦̦ ƒƉŊƌ̦Ǝș́˫ŝķ̦ŘĻ̦̦ŗ̦̗˫ș̌ř̦ƖŊƌ̦̦̦̦̦̦̦̦̦̦̐ƥ̦̦̦˷˱˴˸˳(̦˲˲(̦˴̦̦̦̦ŏ̦ŗƖƌ̦̦̦̦̦̦̐˳˺(̦˵̦(˲˴˺˱̦̦
̦̗ ěƍ̦ƖƜŞƜ̦̦ŘŢƏĿ̦˫Ʈ̦̦̦̗ ƉŵĢ̦̦̦Ƃ̦ŎŁ̦˭ƊƖƉŵ̦ĿŗķřƕĿ̦˫ƂƜ̦̦ŗ̦ƕ˫̦ƐŽ̦ƕ̦̦̦̦̦̦̦̦̐ġ̦̦̦ƌ̦̦ŘŢłƐƌĢ̦'̦œƖș̌

̦̩˫ĠƮ˫č̦ŗœ̦ƒ̦ƉŊƌ̦ƎƮķ̦̦̦̦̦̦̦̦̦̦̦̦̦̐ ̦̦̦̦̦̦Ģ̦ƌ̦ƒƮ˫̗Ə̦ŘƮř̦ġ˫Ɠ̦˰ œƖș̌
- ̦̦ ƊƤŝķ̦ƍ˫Ɣŉ̦ƊƖƉŵ̦ġœ˫Ɛłŝķ̦̩˫ĠƮ˫č(ISC)̦
- ̦̦ĢƓ˫ĠŢƏķœ̦œ˫Ɣŉ̦Ģ̗Ɖŵ̦Ŀ˫ŵƤ̦ŭķ̦˫̩ĠƮ˫č̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦ ̦̦̦̦̦̦̦̦̦̦̦̦̦̐(SID) 
- ̦̦ŗƖŢě̦Ŀ˫̦ƮŘŢƏ̦Ŀ˫ŵƤ̦ŭķ̦ĚƏ˫Ļ̦˫̩ĠƮ˫č̦̦̦̦̦̦̦ ̦̦̦̦̦̦̦̦̦̦̦̦̦̦̐̐ ̦̦̦̦̦̦̦̦̦̦̦(Magiran) 

- Directory of Open Access Journals (DOAJ) 

https://www.isc.ac/
https://www.isc.ac/
https://www.isc.ac/
https://www.sid.ir/
https://www.sid.ir/
https://www.sid.ir/
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ķ̦ŘšƮ̦Ŗ̦č̦ġķŘĻ̦ƒ
̦
ƉŊƌ̦Ŭ̦̦̦̦ ̦̦̦̦̦̦
̐
̦̦̦̦̦Ʈ̦ƒ̦ƈ˫Ƃƌ̦ċ˫ĕ̦ƕ̦şŘ̦

&˲ Ł̮ŘŁ̮ƒĻ̮ƒƈ˫ƂƌƜ̮ĕ̮̮̙ƌ˫óš̮ĺĜ̮Ɯ̮̮̓ ̮̩Ŕ̮̮ ŘņěķŔō˶̮̮̮̮˫Ł˹̮̮̮̮ ŌƜŎóť̮ġ˫Ɠŗ˫ƜŶƌ̮ś˫óŝķ̮ŘĻ̮˭ŘŮóŝĜ̮ĕ̮̩ ŔƜĢ̮óŞƮƖƏ̮̮ ˭̒Ɖ̮ě̮̩ ėķƕŔƜ̮˫ Ɠ̮̮̮̮̮̓ ŘņěķŔō˶̮̮̮̮˭ƒƌ̮ŔƂƌ̮̒˭Ŀŗ˫ļŵ̮˫Ʈ̮ƕ̮̩ėķƕ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐
Ɛ̮ƜóŢƜč̮̮ƒ̮ǘ̮̮̮̮̮ ̙ƜƉŎŁ̮ƕ̮ƒĵķŗķ̮˭ŠƓƕĘč̮şƕŗ̮˭ŠƓƕĘč̮̩ œķœ̮˫ Ɠ̮̮̮̮ ƕł̮Əƒ̮ŊƜġ̮ŘƜğ̮̮Ŗ̮č̮řķ̮ƒƉŊƌ̮'Ŕóš˫ĻƮ̮̮̮ şŘƒ̮ƈ˫Ƃƌ̮˫ Ɠġ̮̮̮Ļ̮̮̓ŔƐƉĻƜ̮̮̮ řķ̮Š˳˶̮̮Ŏ̮žóť̮̮ƒ̮ǘ̮̮̮A4̮̮̮˫ ŁƮ̮Ŕ̮óš̮Č̮̮̩̮ǘ̮̮̮˳˴̮̮
Ř̮Ůŝġ̮'̮ŀŝķ̮ŗƕŖŶƌ̮̒ 
&˳ Ɩ̮Ə̮Ŀ˫óŦŒóŢƌƮ̮̮̮ ̩ŔƐóŞƮ̮Ɩ̮Ə̮˫Ʈ̮ğ̮œķƖƏ˫ő̮Ɗ˫Ə̮ƕ̮Ɗ˫Ə̮˰ƍ˫ğŔƐóŞĢ̮ļ̮ŁŘƌ̮˭̮̮ƒ̮ǘ̮̮̮̮̮ ġŘłěœ̮ġƖŊóŢƏķœ̮ĢğœķƖƏ˫ő̮Ɗ˫Ə̮ƕ̮Ɗ˫Ə̮˭Ģóŝ˫ƐóŢƏ˫Ļř̮ŤóŦŒłƌ̮Ģ̗Ɖŵ̮ƖóŪŵ̮ĢƓ˫ĠóŢƏķœ

Ə̮˫ŢƏ̮˭ųƖļłƌ̮̩˫ĠŢƏķœ̮Ɗ˫Ə̮˭Ģŝ˫ƐŢƏ˫ĻřĢ̮Ŏ̮žť̮ŗœ̮ŗ˫ĠƏŗƕœ̮ƕ̮ƎžƉŁ̮˭̮̮ƒ̮ǘ̮̮̮Ļ̮̮ƒƏ˫ğķŔŉƜ̮̮̮˫Ʈ'̮Ŕ 
&˴ ̮̮ ƒƈ˫Ƃƌ̮Ƈ˫óŝŗķƒ̮ĻĿ̮ŗƖóť̮̮˫̮ ŁČ̮Ʈ̮̩ Ŕóš̮̮̮̮ śƖŁƖƈ̮ƋƉƁ̮˫Ļ˲˴̮̮̮̮ ƒƌ˫ƏŘĻ̮ŗœword̮̮ ŀóŞč̮˫Ʈ̮ƕ̮ĢĜƜƏƕŘłĜƈķ̮ŀóŞč̮ƀƮŘŭ̮řķ̮˫̗ƐƓķŗ̮ƎƮķ̮ŗœ̮ŇŗŔƐƌ̮ġ˫Ɠŗ˫ƜŶƌ̮˫Ļ̮ƀĻ˫Ůƌ̮˭

̮̮ 'ŀŝķ̮ƎĜ̗ƌ̮ĢƈƖ̗Ŷƌcd̮̮ƌ̮ķŚƈķ̮ƒƈ˫ƂƌĢ̮̮̮ƒ̮ƈ˫Ƃƌ̮'ŀŝķ̮˫ Ɠġ̮̮̮̮ŗœƮ̮ł̮Ž˫Ģ̮̮̮̮̗ Ə̮̩ŔƏķœŘğř˫ĻĢ̮'̮œƖš 
&˵ ĕ̮̮Ƈ˫óŝŗķĜ̮Ɯ̮Ŕ̮̮̮̩̮ǘ̮̮̮Ɖ̮ĠƏķƜ̮óŞĢ̮̮̮̮˶̮̮̮̮̓ ˫Ł˹̮̮Ŏ̮žóť̮ŗœ̮˭̒ŘŮóŝ̮̮ƒ̮ǘ̮̮̮Ɩ̮Ə̮Ɗ˫Ə̮˭ƒƈ˫Ƃƌ̮ƍķƖƐŵ̮̙ƌ˫óš̮ƒě̮˭ƒƏ˫ğķŔŉƮ̮Ɩ̮Ə̮(̩ŔƐóŞƮ̮̮̮ ƕ̮ƍ˫ğŔƐóŞ̮̮ ˭Ŕóš˫Ļ̮ŚƜƏ̮ųƖļłƌ̮Ŀ˫óŞóŝİƌ̮(ƒóŞóŝİƌ
ƌ̮ķŚƈķĢ̮̮̮'̮ŀŝķ̮
&˶ ̮̮ ŴĻ˫Ɛƌ̮̩ œ˫žłŝķœŗƖƌ̮̮̮˫ č̮ŗœ̮˭Ǝłƌ̮ŗœƮ̮̮̮ ƕ̮ƒƈ˫Ƃƌ̮ƍ˫ś̮˫ŝķ̮ŘĻ̮̮̮ŁŘŁƜ̮̮˫ ļžƈķ̮ĺĢ̮Ʈ̮̮ğ̮œķƖƏ˫ő̮Ɗ˫ƏĢ̮̮̮̮ƖƏƮ̮Ɩ̮Ə̮(̮̩ŔƐŞƮ̮ř̮̮ŋŘš̮ƒĻ̮ƍ˫ğŔƐŞƮ̮'̮œƖš̮̩œŗƕī̮Ř 
ě̦̦˰ Ĺ˫ł̮̮ğ̮œķƖƏ˫ő̮Ɗ˫ƏĢ̮Ɩ̮Ə̮̓'Ɗ˫Ə̮˭Ʈ̮Ɩ̮Ə̮(̩ŔƐŞƮ̮'̮̒ŗ˫ŢłƏķ̮ŐƮŗ˫Ł̮̓'̒ƍ˫ğŔƐŞ̮̦̦̮Ɗ˫Əě̦Ĺ̦˫ł̮̮ Ɗ˫Ə̮˰ŘŢƏ̮̙Ŏƌ̮''̮Řš˫Ə̮
̦̦̦̓ Ĺ˫łěƒ̦̗ŉŘŁ̦̩ Ŕș̦̌ ˰ğ̮œķƖƏ˫ő̮Ɗ˫ƏĢ̮Ɩ̮Ə̮̓'Ɗ˫Ə̮˭Ʈ̮Ɩ̮Ə̮(̩ŔƐŞƮ̮Ƌ̮ŉŘłƌ̮'ĢğœķƖƏ˫ő̮Ɗ˫Ə̮ƕ̮Ɗ˫Ə̮'̒ƍ˫ğŔƐŞ'̮̮̮'̮Řš˫Ə̮Ɗ˫Ə̮˰ŘŢƏ̮̙Ŏƌ̮'̒ŗ˫ŢłƏķ̮ŐƮŗ˫Ł̮̓
̦̓ƒ̦ƈ˫Ƃƌğ̮œķƖƏ˫ő̮Ɗ˫Ə̮˰Ģ̮Ɩ̮Ə̮̓'Ɗ˫Ə̮˭Ʈ̮̮̮ ̩ŔƐóŞƮ̮Ɩ̮Ə̮˫Ʈ̮̮̮ Ɗ˫Ə̮'̅ƒóšƖğƕœ̮̙őķœ̮ƒƈ˫Ƃƌ̮ƍķƖƐŵ̮̆'̒ƍ˫ğŔƐóŞŘ̮óŢƏƒ̮Ʈ̮̮̮̮̮̓ ̩ŗ˫̗óš̮'̩ŗ˫̗óš̮'Ƈ˫óŝ̮(̩ŗƕœ̮'̒ĚƜƈ˫łƮķ̮̮ Ŀ˫Ŏžóť
'̮ƒƈ˫Ƃƌ̮
̦̓ƒ̦ŵƖ̗Ŋƌ̦˫ Ɠğ̮œķƖƏ˫ő̮Ɗ˫Ə̮˰Ģ̮Ɩ̮Ə̮̓'Ɗ˫Ə̮˭Ʈ̮̮̮ ̩ŔƐóŞƮ̮Ɩ̮Ə̮˫Ʈ̮ƕ̮̮Ɗ˫Ə̮'̅̒ƒóšƖğƕœ̮̙őķœ̮̓ƒƈ˫Ƃƌ̮ƍķƖƐŵ̮̆'ŗ˫óŢłƏķ̮ŐƮŗ˫Ł̮'̒ƍ˫ğŔƐóŞƮ̮̮̮ ŗ˫łóŝķŘƮ̮̮̮ '̩ŔƏŗƕīœŘğ̮˫̦̦ ƒŵƖ̗Ŋƌ̦Ɗ˫Ə

̦̒ ĚƜƈ˫łƮķ̦̓Ŀƣ˫Ƃƌ'̦̮̮'̮ƒƈ˫Ƃƌ̮Ŀ˫Ŏžť̮̩ŗ˫̗š̮˭Řš˫Ə̮Ɗ˫Ə̮˰ŘŢƏ̮̙Ŏƌ̮
̦̦̩̓ ˫ĠƮ˫č̦˫ Ɠġ̦̦̦ķƮ̦ł̦ƏŘłƐĢ̦ğ̮œķƖƏ˫ő̮Ɗ˫Ə̮˰Ģ̮Ɩ̮Ə̮Ɗ˫Ə̮˭Ʈ̮Ř̮őī̮˭̩ŔƐŞƮ̮ŗ̮˫Ł̮ƎƮ̮̮̮ ƍ˫ƌř̮ƕ̮ŐŔ̮ŊŁŘ̮ŲƏŔƮ̮̮˫ ŝ̮ŗœƮ̮ķ̮̮ŀƮ̮ł̮ƏŘłƐĢ̮̮̒ ƒšƖğƕœ̮̙őķœ̮̓ųƖũƖƌ̮ƍķƖƐŵ̮˭̮̮˭̦̦ ƕ̦Ɗ˫Ə

ķ̦̦̬˫ĠƮ˫č̦ĢƏ˫ŢƏƮ̦ł̦ƏŘłƐĢ̦̦̦̦ƒĻĿ̦ŗƖț̦̦̌ķƮ̦ƈ̦˫łƜ̦Ě̦'̮̮

&˷ ŗ̮˫̗óš̮˰ŗ˫óŢłƏķ̮Ƈ˫óŝ̮˭żƈİƌ̮Ɗ˫Ə̮̓ƇƤƓ̮ƕœ̮ƍ˫Ɯƌ̮ƒƈ˫Ƃƌ̮Ǝłƌ̮ŗœ̮Ŀ˫ŵ˫ŉŗķ̮̮̩̮ǘ̮̮̮̮̮ Ŀ˫Ŏžóť̮˫Ʈ̮ƒŎžóťŘ̮ŲƏœŗƖƌŹ̮̮ŴĻ˫Ɛƌ̮œŗƖƌ̮ŗœ̮'œƖóš̮ƒłóšƖƏ̮̒Ɯ̮óŝŗ˫ŽŘĢ̮̮̮ ˭̮̮ ŔƐƏ˫̗Ɠ
ŝ̮ŗ˫Ž̮ŴĻ˫ƐƌĢ̮̮̮̮̮ 'œƖš̮̙̗ŵ̮̙ ƂƏƇ̮ƖƁ̮˫ Ɠġ̮̮̮Ƃ̮łŞƌƜ̮Ļ̮̮ƋƜ̮̮̮ řķ̮Š˵˱̮̮̮̮ ̩ėķƕƒ̮ĻĿ̮ŗƖť̮̮Ġ̮łŽŗƖŁ̮˫Ļ̮Ǝłƌ̮řķ̮ķŔŉĢ̮̮̮̮Ə̓Ɯ̮ł̮Ə˫ŝ̮ƋĢ̮'̮œƖš̮Ňŗœ̮ŻŘŭ̮ƕœ̮řķ̮̒Řłƌ 
&˸ '̮œƖš̮Ňŗœ̮ŜƮƖƏ˫č̮ŗœ̮ƎƜŁƣ̮ġ˫ƓŘĻķŘĻ 
&˹ ̮˫ óļƏ̮ƒƈ˫óƂƌóƮ̮̮ ŗœ̮ŔƓ̮Ĕ̮ƜĚ̮Ʈ̮̮̮̮řķƒ̮óƉŊƌ̮˫ Ɠġ̮̮̮̮̮ ̙őķœóƮ̮̮ řķ̮Ňŗ˫ő̮˫ě̮̮̮ ƕ̮ŗƖóóŢóƮƒ̮ƈ˫óƂƌ̮ƒŵƖ̗Ŋƌ̮ŗœ̮˫̮˫ Ɠġ̮̮̮̮˫ ó̗ ƓŠ̮Ʈ̮˫ Ɠ̮̮Ɩ̮Ə̮'Ŕóóš˫Ļ̮̩Ŕóóš̮ċ˫ĕƮ̮Ɩ̮Ə̮(̮̩ŔóƐóóŞƮ̮̮̮ ƍ˫ğŔóƐóóŞ

ż̮űƖƌ̮̮ ŔƏķŁ̮ŗƖťŗœĢ̮ƒ̮ě̮̮ƈ̮˫Ƃƌ̮̮ƒ̮ǘ̮̮̮̮˫ ŉ̮ŗœ̮ƍ˫Əīġ̮̮̮̮œƮ̮Ř̮Ġġ̮̮̮̮̮ ƕ̮̩Ŕš̮ċ˫ĕƮ̮Ŗ̮č̮˫Ʈ̮Į̮Ł̮ƍī̮ċ˫ĕ̮şŘƜ̮Ʈ'̮ŔƐƏ˫ŝŘĻ̮ƒƉŊƌ̮ŘłŽœ̮ųƤŭķ̮ƒĻ̮ķŗ̮ųƖũƖƌ̮˭ŀŝķ̮̩Ŕš̮Ŕ 
&˺ ƒ̮ƈ˫Ƃƌ̮ŬƂŽ̮ƒƉŊƌ̮˫ ƓĢ̮Ʈ̮̮̮̮ ķŗƌ̮Ģ̮œ̮ŘƮŖč̮̮̮ě̮̮ ŗœ̮ƒ̮̩ řƖō̮˫ Ɠġ̮̮̮̮̮ żƉłŒƌƍ̮˫Ļřóŝ˫ƐóšĢ̮̮̮̮̮ ˭Ģŝ˫Ɛóšķƕī̮˭ƖŎƏ̓Ň̮ķƕŝ̮˫ƐšĢ̮ƍ̮˫Ļř̮˭ƍ˫̗łžğ̮̙ƜƉŎŁ̮˭Ģŝ˫Ɛš˫ƐŶƌ̮˭̩ėķƖłő˫ŝ̮˭̮̮ Ģŝ˫Ɛš

̮̮ ˭ĢŒƮŗ˫Łƒ̮Ŷƌ˫ŉóŝ˫ƐóšĢ̮̮̮ƍ̮ķƕŗ̮˭ƍ˫Ļřƍ̮˫Ļř̮Ģóŝ˫Ɛóš̮̮Š̮ƮƖğ̮ƕ̮̮ Ģóŝ˫ƐóŢƏ˫Ļř̮Ģ̗Ɖŵ̮ĿĮƜƓ̮ƖóŪŵ̮ƍ˫ğŔƐóŞƮƖƏ̮˫Ʈ̮̩ŔƐóŞƮƖƏ̮ŠƓƕĘč̮̙óť˫ō̮ƕ̮̒ƍ˫óŝķŘő̮ġ˫Ɠ
̮̩ ˫ĠóŢƏķœ̮˫ Ɠ̮̮ ˭ƍ̮˫ƌř˫óŝ̮˫ Ɠ̮̮̮̮ ŗœ̮Ģóŝ˫ƐóŢƏ˫Ļř̮ġŘłěœ̮̩ŗƕœ̮ƍ˫ƮƖŊóŢƏķœ̮ƕ̮Ģƈ˫ŵ̮ĢóŢƓƕĘč̮ƕ̮ĢóšřƖƌī̮Ŀ˫óŞóŝİƌ̮ƕ̮̮ ţƖóŦőƒ̮ƈ˫Ƃƌ̮˫ Ɠġ̮̮̮̮̮ řķ̮ŇŘŒłóŞƌ̮˫ čƍ̮˫Ʈƒ̮ƌ˫Ə̮̮̮̮ ˭ġŘłěœ
ƒ̮ƈ˫Ƃƌ̮'Ŕš˫Ļ̮̮ ƕ̮ĞƐƓŘŽ̮ƒĻ̮ūƖĻŘƌ̮ġ˫Ɠƍ̮˫Ļř̮˫ Ɠġ̮̮̮ƒ̮̗ŉŘŁ̮˭ĢƏ˫łŝ˫Ļ̮̮ř̮Ɩō̮ŗœ̮˭Ɗƕœ̮ƍ˫Ļř̮şřƖƌī̮ƕ̮̮̩̮ǘ̮̮̮ų̮ƖũƖƌ̮̮ ƒƉŊƌ̮ƎƮķ̮ġ˫ƓƏ̮ŀ̮ŞƜ'̮ 

˲˱& ƕ̮̮ŗœ̮ƒƉŊƌƮ̮ŗ̮˫łŝķŘġ̮̮̮'̮ŀŝķ̮œķřī̮ƒƈ˫Ƃƌ 
˲˲& ƈ̦˫Ƃƌ̦ŗœ̦̩Ŕș̌ƒĵķŗķ̦ĺƈ˫Ůƌ̦ƕ̦Ŀ˫ƮŘŲƏ̦˭ķŗī̦ƒĻ̦ŀļŞƏ̦ƍ˫ğŔƐŞƮƖƏ̦˫Ʈ̦̩ŔƐŞƮƖƏ̦̦ƒ̦ǘ̦̦̦̦̦ œƖőƇ̦ƖĶŞƌ̦̦'̦ŔƐłŞƓ 
˲˳& ̮ƖƏƮ̮ƌ̮̮ƍ˫ğŔƐóŞĢ̮ƒ̮ƈ˫Ƃƌ̮ŔƐƏķƖŁ̮˫ Ɠġ̮̮̮Ə̮˫óŢƏ̮ƒĻ̮ķŗ̮œƖő̮ĢóŢƓƕĘč̮óóó̮Ģ̗Ɖŵ̮ġŗƕīƖƏ̮ġƕ˫ōĢ̮̮̮̮̮ ƒƉŊƌ̮ŘłŽœƮ̮ƈ̮ķ̮ŀóŞč̮˫Ĝ̮Ə̮ƕŘłƜ̮Ĝ̮Ģ̮̮̮Ə̮˫óŢƏ̮ƒĻĢ̮̮̮lj@ um.ac.ir̮̮̮̮ Ƈ˫óŝŗķ

'̮ŔƐƐě 
'̮ŀŝķ̮ƒƉŊƌ̮ƒƮŘƮŘŎŁ̮ĿĮƜƓ̮ġķŗƖš̮˫Ļ̮ƒƈ˫Ƃƌ̮şŘƮŖč̮
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Ŀ̦˫ŉŗŔƐƌ̦ŀŝŘƔŽ̦

Á ƖčĢ̦Ʈ˫Ʈ̦žŭ˫ŵĢ̦ğķŘŽ̦ŗœġ̦ŘƜ̦Ɖ̦ĠƏķ̦ƍ˫ĻřĢŞƜ̦̦̦ƒĻ̦̦ ƍ˫Ļř̦ƍķƖƐŵ
ŉŗ˫őĢ̦̦ķ̦̦ŗœƍķŘƮș̂ŗŘĻ̦˰Ģ̦ĠłŞőĢ̦̦ŦŎŁ˭ĢƉƜ̦̦ŚƔĻĢ̦łŞƮ̦̦
ƍ̦ķƕŗłő˫ƐšĢ̦Ų̦ƐŁ̦ƕƋƜƓ̦ƍ̦˫ŊƜ̦

Ļ̮ƒƌŘĜƌ˭Ŀ˫Ɯ̮œƕķœ̮Ŕ̗Ŏƌ˭ġ̮
ŝŔƜ̮ƌ̮ķ̮˫ũŗŔ̗Ŏƌ˭ƍ˫ƮŘƜŝ̮ŔƜ̮

Ƈœ˫ŵ̮˫ũŗŔ̗Ŏƌ̮

&˲˴ ˲ 

Á ƕŗġœŘĜƮ̦łő˫ƐšĢ̦̦Ɩğ̦ŗœ̦̅ƎłŞƏķœ̦̆ƊƖƔžƌ̦ƒĻŠƮ̦̦
ŔƔŢƌġ̦˫Ƃƌ̦ŗœƒŞƮ̦ƍ̦˫Ļř̦ŔƐĕ̦˫Ļ 

ƍķƖƉƔč̮˫ũŗŔ̗ŎƌƖč̮˭œķĘƏ˫Ʈ̮̮
ŘƔšġŗ˫Ʈ̮̮œķŗ 

˴&˴˶ ˹ 

Á Ɖ̦ŎŁ̙Ɯ̦č̦̦ųķƖƏķġ̦˫ƓŔƏƖŢƜ̦Ɓ˫ƂłšķĢ̦Ɩ̦ğȘ̌Ʈ̦ĕ̦ƖƉĻĢ̦ŔōŘŝġ̦̦̦
̦ŘŲƏ̦ś˫ŝķ̦ŘĻƧƮ̦̦ƔĻĢ̦ĠƐƜ 

Ŀ̮Śŵ̮̩ŘƓ˫ŭœ˫Ļīġ̮̮˭ŗƖč
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Abstract 
This phenomenological study explores the lived experiences of Iranian university students learning English 

as a Foreign Language (EFL). It examines the interplay between academic boredom, psychological well-

being, and emotion regulation, and how these factors collectively influence language proficiency. Grounded 

in Self-Determination Theory (SDT; Ryan & Deci, 2000), Flow Theory (FT; Foley & Thompson, 2017), 

and the PERMA model (Seligman & Csikszentmihalyi, 2000), this research investigates how these affective 

elements manifest in a high-stakes, exam-focused educational environment. From an initial group of 100 

students, a purposive sample of 30 was selected based on diversity in proficiency, age, and gender, with 

data saturation determining the final subset. Data were collected through reflective journals, 120 hours of 

classroom observations, and two rounds of semi-structured interviews with each participant. Thematic 

analysis using MAXQDA revealed three key themes: 1) the detrimental effects of academic boredom 

stemming from pedagogical monotony and relational gaps, 2) the supportive role of well-being in fostering 

resilience through feelings of accomplishment and meaning, and 3) emotion regulation strategies, such as 

cognitive reappraisal, that help students overcome challenges. The findings present a novel, culture-specific 

model illustrating the bidirectional relationships influenced by exam-related stress. This research enhances 

second language acquisition (SLA) studies by highlighting non-Western affective nuances and offers 

pedagogical recommendations for integrating emotional elements into curricula to improve student 

engagement and proficiency. 

Keywords: emotional dynamics, academic boredom, psychological well-being, emotion regulation, 

phenomenology
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Extended Abstract 

1. Introduction 
This phenomenological study investigates the emotional dynamics of English as a 

Foreign Language (EFL) learning among Iranian university students. It specifically 

focuses on the interplay among academic boredom, psychological well-being, 

emotion regulation, and language proficiency. Drawing upon Self-Determination 

Theory, Flow Theory, and the PERMA model, this study conceptualizes language 

learning as a process influenced by cognitive abilities, emotional experiences, and 

sociocultural contexts. Given the prevalence of teacher-centered instruction, exam 

pressure, and repetitive classroom practices in Iranian educational settings, 

understanding learnersô lived experiences is crucial for identifying emotional 

conditions that either facilitate or impede language development. 

This phenomenological study aims to bridge these gaps by exploring lived 

experiences and posing the following questions: 1) How does boredom 

manifest in Iranian EFL?, 2) What protective role does well-being play?, and 

3) How does emotion regulation help alleviate challenges? 

Moving beyond reliance on quantitative methods, this research offers rich 

descriptions and a contextual model, thereby enhancing understanding of 

affective dynamics in SLA in non-Western settings. 

2. Method 
This study employed a qualitative phenomenological design. Thirty participants 

were purposively selected from an initial pool of 100 students, with selection criteria 

including language proficiency, age, gender, and academic diversity, and sampling 

continued until data saturation was achieved. Data were collected from three primary 

sources over six months: two rounds of semi-structured interviews, approximately 

120 hours of classroom observation, and reflective journals. The interviews delved 

into learnersô experiences with boredom, psychological well-being, emotion 

regulation, and proficiency development. Data analysis followed Braun and Clarkeôs 

six-step thematic analysis procedure, facilitated by MAXQDA software. Both 

deductive and inductive coding were used to link emergent themes with the 

theoretical framework while maintaining the uniqueness of participantsô accounts. 

Trustworthiness was ensured through triangulation, prolonged engagement, member 

checking, and systematic documentation of the analytic process. 
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To ensure the reliability of the findings, this study adheres to the standards of 

credibility, transferability, dependability, and confirmability. Credibility was 

established through data triangulation and extended engagement with participants. 

Transferability was enhanced by providing rich descriptions of the context and 

participants. Dependability was ensured through an audit trail of the research 

process, while confirmability was achieved via reflexivity and peer debriefing. 

Data collection took place over a six-month period and included semi-structured 

interviews, classroom observations, and reflective journaling. This triangulation of 

methods provided a comprehensive understanding of the research problem by 

capturing various aspects of participantsô experiences (Flick, 2022). The data were 

thematically analyzed using MAXQDA software to identify patterns and themes 

relevant to the research objectives, ultimately resulting in a proposed model of 

emotional interplay. 

3. Results 
Three major themes emerged from the analysis. First, academic boredom was 

identified as the predominant negative experience, stemming from monotonous 

classroom routines, insufficient instructional variety, lack of interaction, external 

pressure, and a low sense of control over learning. Participants frequently described 

lessons as repetitive and emotionally draining, which diminished their motivation 

and engagement. Second, psychological well-being served as a protective factor. 

Elements such as achievement, meaning, positive relations, positive emotions, and 

personal growth helped learners maintain resilience in stressful situations. Third, 

emotion regulation proved to be a crucial coping mechanism. Participants reported 

employing cognitive reappraisal, response modulation, attentional deployment, 

situation modification, and situational selection to mitigate negative emotions and 

sustain effective learning. The findings also revealed reciprocal relationships among 

these three constructs, with exam pressure and other cultural aspects of Iranian 

education intensifying emotional strain and influencing learnersô responses. 

This model provides a novel framework for understanding affective dynamics in 

non-Western EFL contexts, extending existing theories by incorporating cultural 

moderators. It suggests that interventions aimed at enhancing emotion regulation 

could disrupt negative cycles, such as using cognitive techniques to improve well-

being and mitigate the detrimental effects of boredom. Grounded in empirical 

experiences, the model offers testable hypotheses for future research, including 

quantifying the moderating influence of high-stakes pressures. It also has practical 
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implications for developing emotion-integrated curricula to enhance proficiency in 

high-pressure environments like Iran. 

4. Discussion and Conclusion 
The findings of this phenomenological study illuminate the intricate relationships 

among academic boredom, psychological well-being, and emotion regulation, all of 

which impact language proficiency among Iranian EFL university students. 

The first theme identifies the pervasive nature of academic boredom stemming 

from relational disconnects and pedagogical shortcomings. This aligns with SDTôs 

focus on thwarted relatedness and competence, as well as FTôs emphasis on skill-

challenge imbalances (Goetz et al., 2014; Pekrun et al., 2010). The second theme 

emphasizes the protective role of psychological well-being, with PERMA elements 

such as accomplishment (30 occurrences) and meaning (27) enhancing resilience in 

the face of challenges. This supports Fredricksonôs (2001) broaden-and-build theory, 

which posits that positive emotions (e.g., ñjoy in learning languageò, mentioned 10 

times) enhance cognitive resources for language acquisition (Dewaele, 2011; Wang 

& Liu, 2022). The third theme highlights the essential role of emotion regulation, 

with adaptive strategies, such as cognitive change (33 occurrences), aiding in 

overcoming adversity and improving proficiency. This aligns with Grossôs (2002) 

model, where reappraisal (subcode 11) transforms negative emotions, as illustrated 

by a phrase like ñreappraising with future thoughtsò (mentioned 8 times). 

The findings have practical implications for EFL pedagogy, suggesting the 

implementation of interactive and autonomy-supporting frameworks, such as the use 

of visual elements and career-relevant content. These strategies aim to mitigate 

boredom arising from a lack of variety (24) and enhance studentsô well-being 

(Freeman et al., 2014). Additionally, policymakers should integrate emotion 

regulation training into curricula to effectively address cultural stressors (Oxford, 

2016). 
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Ř̮ŅĮłƌ̮̮Ģ̮ƌ̮ƍ˫ŢƏ̮ķŗ̮˫ƓŘƜźłƌł̮ŞŉŘĻ̮˫Ļ̮ŠƓƕĘč̮ƎƮķ̮'ŔƓœ̮̮ƍœŘě̮ƒŀ̮ŽķŘű̮˫ Ɠġ̮̮̮̮̮ƒĻ̮˭ſŘš̮ĞƐƓŘŽ̮Ģžŭ˫ŵƐ̮ŹĢ̮ř̮˫ŝġ̮̮̮̮̮Ě̗ě̮Ɗƕœ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮Ŀ˫Ŷƈ˫Ůƌƌ̮Ģ̮Ŕ̮Ɛě̮̮̮̮ ƕ
ŀ̮ƈƣœ̮˫ Ɠġ̮̮̮ƒ̮ƌ˫ƏŘĻ̮ġķŘĻ̮ĢšřƖƌī̮̮ ĢšřƖƌī̮ġ˫Ɠƒ̮Ļŗ̮ƖŲƐƌ̮̮Ģ̮ƌ̮ƒĵķŗķ̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ŘĻ̮ŬƉŞŁ̮ƕ̮ġŘƜğœ˫Ʈ̮ƍķŚƜƌ̮œƖļƔĻ'̮ŔƓœ 
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˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

˲̦'̦̦ƒ̦ƌŔƂƌ 

̮̩ řƖō̮̮Ɗ̮ƕœ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮̮ƒ̮Ļřƕŗř̮ƕŗ̮̮̮̮ŘĻĢ̮ĠłŝƖƜč̮̮ž̮ŭ˫ŵ̮̙ƌķƖŵĢ̮̮̮ł̮ő˫Ɛš̮ƕĢ̮̮̮̮̮ŗœƮ̮ğ̮œ˫Ɯ̮Ř̮ġ̮̮̮ě̮ĮŁ̮ŘŅİƌƜ̮Ŕ̮̮̮Ļ̮Ɯ̮Ř̮łŢġ̮̮̮ƌ̮Ģ̮Ŕ̮Ɛě̮̮
Ə̮ŗƕœ̓ƒ̮Ɯ˼̮˭̮̮˳˱˲˵̮̒Ƃ̮ŎŁ̮'Ɯ̮Ŀ̮˫Ƃ̮̮Ŕ̮ƐƏ˫ƌ̮ĢŁ˫ŵƖũƖƌ̮ŘĻ̮ƎƜŢƜč̮̮œ̮ķŔŶłŝķ̮̮Ģ̮ƉƜŦŎŁ̮̮ƕ̮˫ƓœŘļƓķŗ̮˭Š̮ƏķƖŁ̮̮Ə̮˫ĻřĢ̮̮̮̮̗ Ł̮̮ ŔƐłšķœ̮ŚěŘ
Ě̮ƌ̓ķ̮Ʈ̮̮˫ łƐƮ̮Ř̮̮̮Ř̮Əœŗ˫ğ̮ƕ˽̮̮ ˭˲˺˺˲̮̒ő̮ķ̮Ŀ˫Ŷƈ˫Ůƌ̮˫ƌķ̮˭Ɯ̮Ř̮̮̮Ņ̮ĮŁƜ̮̮̙ Ļ˫ƁŘ̮̮Ɠ̮̮ƒŉƖŁƜ̮ƍ̮˫Ŋ̮˭ ˫Ɠ̮̮ş̮ŘĠƏ̮̩ œŘě̮ƒłŞŉŘĻ̮ķŗ̮̩ŚƜĠƏķ̮ƕ̮˫Ɠ̮̮ ŔƏķ
̮̓Ř̮ĜĻ˾̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ ˭˳˱˳˴̮̮ ̇Ļ̮Ɯ̮ƒ̮Ě̮ƈ̮̮̮ƌ̮ƕƜ̮̮˫ ĜŞŽƖĜłŞ&̮ƕ̮Ʈ̮ę̮ƤŁŘ˿̮˭̮˳˱˳˱̮̇ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ĞƏķė̮̀˭˳˱˳˵ķ̮̮'̒Ʈ̮Ǝ̮̮̮̮̮ řķ̮ƒŶƈ˫Ůƌ
̮̮ ƒŝŘ̮ŲƏƮ̮ƒ̮̮̮Ŷ̮ŁœƖőƜ̮ƜƎ̮Ř̮ğ̮̮ ġ̮̮̓ķŗƮ̮ƍ̮˫̮̮ŝ̮œ̮ƕĢ̮̮̮̮˭˳˱˱˱̮̮̮̮̮̒ ƒěĠ̮ƏķƜ̮Ś̮̮̮̮̩̮̮ ś˫ŝķ̮ŘĻ̮ķŗġ̮ŗ˫łŒƌœƖő̮̮ ˭Š̮ƏķƖŁ̮̮̮̮ ƕŔ̮ƏƖƜč̮̮ť̮ƖŁƜ̮ż̮̮̮̮ƌĢ̮̮̇ ŔƐě̮̮
Ř̮ŲƏƮ̮ƒ̮̮̮̮ŘŉƮ̮ƍ̮˫̮̮̮̓ƈ̮ƖŽĢ̮̮̮̮˭ ƍƖŞĎƌ˫Ł̮ƕ̮̮˳˱˲˸̮̮̮̮̮̒ ƒěƔ̮Ļ̮̙ƌ˫ŶŁƜ̮ƒ̮Ɛ̮̮ł̮Ə̮ķŗƜ̮ƒ̮Ŋ̮̮ƌ̮̮Ƈœ˫ŶŁƜ̮ƍ̮˫̮̮Š̮ƈ˫ĕĿ̮ŗ˫Ɣƌ̮ƕ̮˫Ɠƌ̮̮˫ƓĢ̮̮̇ ŔƏķœ̮̮Ƈ̮Ŕƌ̮ƕ̮̮̮̮ ˫ƌŘč
Ɖ̮ŝ̓Ɯ̮Ǝ̮̗Ġ̮̮̮̮ƕĢ̮ƈ˫ƔƜƌ̮ŀƏŚĜƜĕ̮̮̮̮̮˭˳˱˱˱̮̮̮̒Ś̮ƔĻ̮ƒěƮ̮ł̮Ş̮̮Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮̮ķŗ̮̙ ť˫ō̮̮Ɠ̮Ɯ̮ƍ̮˫Ŋ̮˫ Ɠġ̮̮̮̮̮˭̙ƌ˫ŶŁ̮˭ŀļņƌ̮̮ ŀƜžƜě

̮̮˭ŬĻķƕŗ̮̮ƍķŚƜƌ̮˫ ƐŶƌĢ̮Ɠœ̮̮Ƃ̮ŽƖƌ̮ƕƜ̮̮̮ŀƌ̮Ģ̮Ŕ̮Əķœ̮̮̮̮̩œ˫žłŝķƌ̮Ģ̮Ŕ̮Ɛě̮̮'̮̮ƎƮķ̮ųƖ̗ŊƌŘ̮ŲƏƮ̮ƒ̮̮˫ ƓƖ̮č̮˭Ʈ̮̮̮˫ĢƮ̮̮ž̮ŭ˫ŵĢ̮̮̮̮̮ŗœ̮̮ ƍ˫Ļř̮ġŘƜğķŘŽ
̮̮ĢŞƜƉĠƏķƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮ƍ˫ƮƖŊŢƏķœ̮ġķŘĻ̮Ģŉŗ˫ő̮ƍ˫Ļřķ̮Ʈ̮Ə̮ķŘĢ̮̮̮̮̮ ķŗƊ̮ƖƔžƌř̮˫ŝġ̮̮̮̮ƌĢ̮Ŕ̮Ɛě̮̮̮̮ ƕŀ̮ƈƣœ̮˫ ƓĢ̮Ʈ̮̮̮ķŘĻġ̮̮̮Ŭ̮ƉŞŁ̮̮̮̮ĢƏ˫Ļřƒ̮ĵķŗķ̮̮

ƌ̮Ģ̮̮˫ ̗ƏƮ̮Ŕ̮'̮ 
Ƃ̮ŎŁƜ̮Ŀ̮˫Ƃ̮̮̮̮ ĺƉŹķ̮œƖŉƖƌĢ̮ĠłŞő̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮̮ ķŗƒ̮Ļƍ̮ķƖƐŵ̮̮ě̮ŘŎƌĢ̮̮̮̮ķŘĻ̮̮ œķŔ̗ƉƁ̮ŀƜƈ˫ŶŽ̮żƁƖŁ̮ġƌ̮Ģ̮Ŕ̮ƐƐě̮̮ş̮ƕŗ̮řķ̮ƒě̮˫ Ɠġ̮̮̮
ŗ̮ŔŁƮ̮Ŝ̮̮̮ķ̮ƖłŎƌ̮ƕ̮̙ŶžƐƌġ̮̮̮š̮˫Ə̮ŬļŁŘƌ˫ƏĢ̮̮̮̮ƌĢ̮œ̮Ɩš̮̮̮ƌ̮̓˫Ļ̮ķŗ̮ƕ̮ƍƜ̮ƍ̮ƖŞƐ̮́˭̮̮˳˱˱˺̮̮̮̒Ņ̮ĮŁ̮̩ŚƜĠƏķ̮ŘĻ̮ƕƜ̮Ř̮̮̮̮žƐƌĢ̮̮̮̮ƌĢ̮œ̮ŗķŖğ̮̮̮̮ ƍƕŘĜč̓

ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮̂ ˭˳˱˲˱̮̮̒'̮̮̮čƜ̮Ţ̮Ɯ̮ƒ̮Ɛ̮̮̮̮ Ŀ˫ƂƜƂŎŁœ̮ŗƖƌ̮ŗœ̮̮̮ŲƐŁƜ̮Ƌ̮̮̮̮ƓƜ̮ƍ̮˫Ŋ̮̮̮ƌƜ̮ƍ̮˫̮̮̮Ɠķŗ̮˫ ƓœŘļġ̮̮̮ř̮ŗķ̮ŔƐƏ˫ƌ̮ŗ˫ğř˫ŝƮ̮Ļ̮˫Ģ̮̮̮̮̮ ŗ˫ğř˫ŝ˫Ə̮ƕ̮œŔŊƌ
ƍ̮Ɩ̗Ūƌ̮̮̗̮Ł̮̮˫ƮŚ̮̮̮ƌ̮̮̙ĵ˫ƁĢ̮œ̮Ɩš̮̮̮̓ŘŽƮ̮Ǝ̮̗̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̃˭˳˱˲˵̮̮ ̇Ř̮ğķ̮ś̮̮̄˭˳˱˱˳Ų̮ƐŁœƖő̮ƕ̮̒Ɯ̮̮̮̗Ģ̮̮̮̮ ˫Ļ̮ķŗŀ̮Ɯƈ˫ŶŽ̮̮˫̮ čƮ̮ŗ̮ķŔ̮̮̮ ŬļŁŘƌ
ƌ̮Ģ̮œ̮ř˫ŝ̮̮̮̓ƈ̮̮ƕ̮ƍƕŘĜčƜ̮Ř̮ļƐƐƮ̮Ě̮Ɛ&̮ŝ̮ŗ˫ğƜ̮̮˫˼˻˭̮̮̮˳˱˲˳̮̮ ̇ř̮Ʈ̮Ǝ̮ƌŘ̗˼˼˭̮̮̮˳˱˱˱̮̮ '̒ķ̮˫ĻƮ̮Ǝ̮Ƈ̮˫ōķ̮̮̙ƌ˫ŶŁ̮˭Ʈ̮Ǝ̮̮̮ƌ̮ř̮ŗœ̮̙ƌķƖŵƜ̮ƒ̮Ɛ̮̮̮̮ ġŘƜğœ˫Ʈ

̮̮ĢŞƜƉĠƏķƒ̮Ļƍ̮ķƖƐŵ̮̮Ģ̮ŉŗ˫ő̮ƍ˫Ļř̮̮˭ƒ̮Ļƕ̮Ʈ̮̮̩ Ę̮̮ķ̮̮ŗœƮ̮̮˭ ƍķŘ̮̮ě̮Ř̮ł̗̮̮ŝ̮ŗŘĻĢ̮̮̮̮̓ ̮ŀŝķ̮̩ŔšŘ̮Ļī̮œ̮˫Ļġ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮˭˳˱˲˹̮̮̇ō̮ŗƜ̮̮̮̗Ģ̮̮̮˭
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˳˱˲˵̮̮̮̮̗̇ ĵ˫ƁĢ̮̮̮ŗ̮˫Əķ̮ƕġ̮̮̮̮˭˳˱˲˵ķ̮̮ŗœ̮'̒Ʈ̮Ǝ̮̮̮̮ŎƌƜ̮Ŭ̮̮˭ ˫Ɠ̮̮̮řŗķƮ̮Ļ̮˫Ģ̮̮˫ Ɠ̮̮ ġŠ̮ƐŁķ̮ř̮̮ś̮Ƥě̮ƕ̮˫ Ɠġ̮̮̮Ƌ̮ƉŶƌ̮̮Š̮ƈ˫ĕ̮ŗƖŎƌ̮˫ Ɠġ̮̮̮ž̮ŭ˫ŵĢ̮̮̮
Ŕ̮ŢŁ̮ķŗƮ̮Ŕ̮̮̮̮ƌĢ̮Ŕ̮ƐƐě̮̮̮̮̓őġ̮ƖŉķƖ̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ ˭˳˱˲˹Ġ̮ƐƓŘŽ̮̙ƌķƖŵ̮ƕ̮̒Ģ̮̮̮̮̮ ŔƐƏ˫ƌŗ̮˫ŢŽ̮̮ƍ̮Ɩƌřī̮˫ Ɠ̮̮Ģ̮ĠłŞő̮̮ķ̮ŚŽķ̮ķŗ̮ĹķŘŮũķ̮ƕƮ̮Š̮̮̮
ƌ̮Ģ̮Ŕ̮ƐƓœ. 

ƒ̮Ŷƈ˫Ůƌ̮̮̮̮ ˫Ļ̮Řũ˫ō̮̩ ŘƔĻğ̮Ɯ̮Ř̮ġ̮̮̮Š̮ƓƕĘč̮şƕŗ̮řķ̮̮̮ŔčƮ̮ł̮ő˫ƐšŗķŔĢ̮̮̮ŝ̮ŗŘĻ̮˫ĻĢ̮̮̮Ř̮ŊŁƒ̮Ļ̮̮̮řƮ̮ƒ̮łŞ̮̮̮̮ ƒě̮ŀŝķ̮ƍī̮Ģč̮ŗœ̮ƍ˫ƮƖŊŢƏķœ
ķ̮Ʈ̮Ǝ̮̮̮Ż̮˫Ĝš̮̮ Řč̮ķŗ̮˫ƓŔ̮Ɛě̮̮̮̮ ƕ̮̮ ķŖƈŠ̮ŝŘč̮˫ Ɠġ̮̮̮̮řƮ̮Ř̮̮̮ƌ̮̮ŋŘŮƌ̮ķŗĢ̮Ŕ̮Ɛě̮̮˰

̮̮̮˲̮̮̓̒ ĢƉƜŦŎŁ̮ĢĠłŞő̮̩ řƖō̮ŗœ̮̮̮̮ ĢŞƜƉĠƏķ̮ġŘƜğœ˫Ʈƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮ ĢƏķŘƮķ̮ƍ˫ƮƖŊŢƏķœ̮œŚƏ̮Ģŉŗ˫ő̮ƍ˫ĻřĻ̮̮ƒƏƖĠĕ̮̮ Ĺ˫Łř˫ƌ̮Ģ̮Ʈ̮Ŕ̮Ļ˫̮̮˯
̮˳̓Ś̮ƔĻ̮̒Ʈ̮ł̮Ş̮̮ Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮ł̮ű˫žō̮ŠƂƏ̮ƒĕ̮̮ ƒŮĻķŗ̮ƎƮķ̮ŗœ̮Ģķ̮Ʈ̮̮˫ ž̮̮̮ƌĢ̮̮˯ ŔƐě̮
̮˴̓Ų̮ƐŁ̮̒Ɯ̮Ƌ̮̮̮̮ƓƜ̮Ə̮˫ŊĿ̮˫̮̮Š̮ƈ˫ĕ̮ƒƏƖĠĕƌ̮̮ŠƓ˫ě̮ķŗ̮˫ƓĢ̮̮˯ ŔƓœ̮

Ř̮ũ˫ō̮ŠƓƕĘč̮̮̮̮ ˫ĻĜ̮ŁƜ̮ƒ̮̮̮̮̮ŘĻƕ̮Ʈ̮ğ̮ĘĢ̮̮˫ Ɠġ̮̮̮ƒ̮ĻŘŦŎƐƌœ̮ŘŽ̮̮ƒ̮łŞƮř̮ƒĻŘŊŁ̮ęŗœ̮ƕ̮ƀ̗ŵ̮ƒĻ̮ĢĻ˫Ɯłŝœ̮ŔƐƏ˫ƌ̮ĢžƜě̮ƀƜƂŎŁ̮şƕŗ̮̮̮˭
ť̮ƖŁƜ̮ż̮̮˫ Ɠġ̮̮̮̮ƐŹĢ̮̮̮ƈ̮Ŕƌ̮ƕĢ̮̮̮̮ƌřƜ̮ƒ̮Ɛķ̮ġ̮̮̮ƌ̮̮ƒĵķŗķĢ̮Ŕ̮Ɠœ̮̮̮̮ ƕ̮̮ Ɗƕœ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ŗœ̮Ģžŭ˫ŵ̮ĢƮ˫ƮƖč̮ŠƂƏ̮řķ̮˫ƌ̮ęŗœ̮ƍķŚƜƌ̮̩ķŗ̮ƎƮķ̮řķ
̮̮ ŗœŎ̮ƌƜ̮Ŭ̮̮˫ Ɠġ̮̮̮̮̮ ˫ƮƖč̮̮ ˫ƂŁŗķ̮ķŗ̮ĢƓ˫ĠŢƏķœ̮ƕƌ̮Ģ̮Ŕ̮ŢŒĻ'̮ 

˳Ș̌ƓƕĘč̦ƒƐƜŢƜč̦' 

̮ƍ˫ŢƏ̮ƀƜƂŎŁ̮Ŀ˫ƜĻœķƌ̮Ģ̮Ŕ̮Ɠœ̮̮̮ŀŎŁ̮ġœ˫Ʈř̮ƍķŚƜƌ̮ƒĻ̮ƍ˫ƮƖŊŢƏķœ̮ĢƮ˫ƔƏ̮ĢƉƜŦŎŁ̮ŀƜƂŽƖƌ̮ƕ̮ŀƜƈ˫ŶŽ̮ƍķŚƜƌ̮˭̩ŚƜĠƏķŅ̮ĮŁƜ̮Ř̮̮̮
̮̮ Ģžŭ˫ŵ̮Ŀ˫ƜĻŘŊŁƍ̮īŀ̮ŝ˫Ɠķ̮̮'Ʈ̮Ǝ̮̮̮̮̮ƒƉĶŞƌƒ̮Ļƕ̮Ʈ̮̮̩ Ę̮̮̮ķŘĻġ̮̮̮Ɩ̮ŊŢƏķœƮ̮Ə̮˫̮̮ķŗ̮ĢŞƜƉĠƏķ̮ƒě̮Ģƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮œ˫Ʈ̮Ģŉŗ˫ő̮ƍ˫Ļřƌ̮Ģ̮ğ̮Ɯ̮Ŕ̮ƏŘ̮̮ ˭

ŀ̮ŝķ̮ſœ˫ť̮̮ ƍ˫ƮƖŊŢƏķœ̮ġŘƜğœ˫Ʈ̮ŘĻ̮Řũ˫ō̮ŠƓƕĘč̮ŗœ̮ƀƜƂŎŁ̮Ŀ˫ƜĻœķ̮'̮̩ ˫ĠŢƏķœ̮˫ Ɠġ̮̮̮̮̮ ŬĻķƕŗ̮ĢŝŗŘĻ̮ƒĻ̮ƕ̮œŗķœ̮ŚěŘ̗Ł̮ƍķŘƮķ
̮̮ ĢłŞƮŚƔĻ̮˭ĢƉƜŦŎŁ̮ĢĠłŞő̮ŘƜźłƌ̮ŗ˫Ɣĕ̮ƍ˫Ɯƌ̮̩ŔƜĖƜčƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮ ƕ̮ƍ˫ŊƜƓ̮ƋƜŲƐŁ̮˭Ŭ̮ƉŞŁ̮̮̮̮ ĢƏ˫Ļřƌ̮Ģ̮œ̮řķœŘč̮̮ ŠƓƕĘč̮'

̮̮Ŀ˫ƂƜƂŎŁ̮ňƮ˫łƏ̮Řũ˫ōĻ̮Ɯ̮Ǝ̮̮̗ ƈķƉ̮ƉĢ̮̮̮̮̮ƕĢ̮Ɖƌ̮̮ě̮ŘŁ̮ķŗƜ̮ĺ̮̮̮ƌ̮Ģ̮̮˭ ŔƐě̮̮č̮Ɯ̮̮˫ ƓŔƏƖġ̮̮̮ƌ̮Ɯ̮ƍ̮˫̮̮Ģ̮ĠłŞő̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮˭Ų̮ƐŁƜ̮Ƌ̮̮̮Ɠ̮Ɯ̮Ə̮˫ŊĿ̮˫̮̮̮̮ ƕ
Ś̮ƔĻƮ̮ł̮Ş̮Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮ķŗ̮̮ œŗƖƌř̮ŗķƮ̮Ļ̮˫Ģ̮̮̮œ̮˫ƂłƏķ̮ŗķŘƁ̮ġƌ̮Ģ̮Ŕ̮Ɠœ̮̮ƕ̮ġŔƜšŗ̮̮̓ ƍ˫ƜŁ˫ũƕŗ̮˭˳˱˳˲̮̮̮̒ƕ̮̮Ż̮˫Ĝš̮˫ Ɠġ̮̮̮̮ ĢŢƓƕĘč

̮̮˫Ļ̮ƒƐƜƌř̮ƎƮķ̮ŗœ̮œƖŉƖƌě̮ĮŁƜ̮Ŕ̮̮̮̮̮ŗœ̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ŘĻ̮̩ĘƮƕŎ̮ƌƜ̮Ŭ̮̮˫ Ɠġ̮̮̮̮˫ ƏƕŘě˫Şč̮ƕ̮ŬőŘĻ̮ġŘƜğœ˫Ʈ̮̮̮˫ ŝ˫Ɛš̮ķŗĢ̮Ʈ̮̮
ƌ̮Ģ̮Ŕ̮Ɛě'̮̮

˳̦&˲̦'̦̦Ģ̦ƉƜŦŎŁ̦ĢĠłŞő 

Ģ̮ĠłŞő̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ʈ̮̮Ģğ̮œ˫Ɯ̮Ř̮ġ̮̮̮̮̮ķŗ̮ŘŅİƌƒ̮ĻŔ̮ŉŗƖŭġ̮̮̮ƌ̮̮̙łŒƌĢ̮Ŕ̮Ɛě̮̮Ļ̮̮˭ƒƁƤŵ̮ƊŔŵ̮ś˫Şōķ̮˫Ļ̮ĺƉŹķ̮ƕĢ̮Ł̮ƕ˫žŁĢ̮̮̮̮̮ƕ̮̮ ŗ˫Ɛě
Ǝ̮łšķŖğ̮ƈ̮˫ŶŽƜ̮ŀ̮̮˫ ƓƮ̮̮ġğ̮œ˫Ɯ̮Ř̮ġ̮̮̮̮̮ ŀŝķ̮̩ķŘ̗Ɠ̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ƍƕŘĜč̓˳˱˲˱̮̒œ̮̮řķ̮'Ʈ̮̮̩ ˫ğŔ̮̮ġ̮Řğ̮ƎƜƜŶŁ̮œƖő̮ƒƮŘŲƏ̮̮ ˭̮̮ ĢĠłŞő



˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

Ģ̮ƉƜŦŎŁ̮̮ś˫ŞōķĢ̮ĠłŞĻķƕ̮̮ƕŠ̮ƏķƖŁ̮̮Š̮Ɠ˫ě̮ķŗ̮̮̮̩ œķœ̮̮Ļ̮̮ƒĻ̮ƕĢ̮Ġ̮ƏķƜ̮ğ̮ŚĢ̮̮̮ƌ̮̮ŘŊƐƌĢ̮œ̮Ɩš̮'ƒ̮ě˫ŊƏīřķ̮̮̮ ƕ̮̩ŚƜĠƏķĢ̮Ə˫Ļř̮ŀƜƈ˫ŶŽ̮̮
ķ̮ŘĻ̮̮ ġō̮̮ƍ˫Ļř̮ġŘƜğœ˫ƮƜ̮Ł̮˫Ģ̮̮̮̮̮ ˭ŔƐłŞƓ̮̮ ĢƉƜŦŎŁ̮ĢĠłŞőƌ̮Ģ̮Ŕ̮ƏķƖŁ̮̮ŗ̮˫ƜŞĻ̮̮̮řƮ̮ƍ̮˫ŗ̮˫Ļ̮̮̮̓ ̮Ŕš˫ĻƏ̮ŗƕœƒ̮Ɯ̮̮̮˭˳˱˲˵̮̮ ̇ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ŚŁƖğ˼̮̮ ˭

˳˱˲˵̮̮ '̒Ģ̮ĠłŞő̮̮̮̮ ś˫Şōķ̮˫ĻĢ̮Ə˫ŊƜƓ̮ġŘƜğŗœ̮řķ̮ĢƮ˫Ɠŗ̮̮̮̮ ƕƕ̮ŗ̮ŠƜč̮ŗ˫ě̮ġķŘĻ̮ƍŔŢƏ̮̙ĵ˫Ɓ̮şřŗķ̮̮ƌ̮̮ŤŒŢƌĢ̮œ̮Ɩš̮̮̮̮ ̙ğƕ̓
Ĺ̮ķƖš̮ƕ˽̮̮ ˭˳˱˲˷̮̒Ƃ̮ŎŁ̮'Ɯ̮Ŀ̮˫Ƃ̮̮̮ƒĻŗ̮Ɩŭ̮̮Ģ̮ĠłŞő̮ƒłŝƖƜč̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮˫ łƏ̮˫Ļ̮ķŗƮ̮ň̮̮̮̮žƐƌĢ̮̮̮̮̮ ̩ŚƜĠƏķ̮ŠƓ˫ě̮ŔƐƏ˫ƌƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ŀƏ̓˾̮̮ ˭
˳˱˲˲̮̒ķ̮ŚŽķ̮˭Ʈ̮Š̮̮̮̮ƊŔŵŀ̮Ɯƈ˫ŶŽ̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ƍƕŘĜč̮̮̮̓˭˳˱˲˸̮̮̙̒ƉŶŁ̮˭̮̩ Ŕš̮ŀƮƖƂŁ̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̩ŚŁ̓˿̮˭˳˱˲˷̮̮̮̮̮̒ œŘĜƉ̗ŵ̮ƕ
Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮Ŷ̮ũƜ̮ż̮̮̮̮̮ŬļŁŘƌƌ̮Ģ̮Ŕ̮ƐƏķœ̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ċŗ˫š̮̮̓̀ ˭˳˱˲˺̮̮˭˳˱˳˱Ə̮˫Ɣŉ̮Ŀ˫Ŷƈ˫Ůƌ̮'̒Ģ̮̮̮œ̮ŔŶłƌ̮̙ƌķƖŵġ̮̮̮̮̮ ŔƐƏ˫ƌ
ƈ̮˫ĜŁƜ̮ż̮̮̮ŝ̮ƤěƮ̮̮Ģŀ̮őķƖƐĜ̮̮̮ķ̓Ʈ̮œ̮ƕƖłŞ̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮́ ˭˳˱˲˳̮̒ł̮šķ̮ƊŔŵ̮˭Ɯ̮ſ̮˫̮̮̮̮ ƍ˫̗ƉŶƌƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ŘƉě̮̮̓̂ ˭˳˱˲˷̮̮̮̮̮̒ƕ̮̮ ŬļŁŘƌ˫Ə

Ģ̮ŝŗœ̮ĺƈ˫Ůƌ̮ƎłŞƏķœ̮̮ƈ̮̮ƕ̮ƍƕŘĜč̓Ɯ̮Ř̮ļƐƐƮ̮Ě̮Ɛ&̮ŝ̮ŗ˫ğƜ̮̮˭ ˫̮̮˳˱˲˳̮̮̮̮̮̒ķŗŘ̮Ņİƌ̮̮Ġ̮łŞő̮ŘĻĢ̮̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮˫ ŝ˫ƐšĢ̮Ʈ̮̮̮̩ œŘě̮̮'ŔƏķ̮̮ ķŘŽ
Ɖ̮ŎŁƜ̮̮̮˫̙Ɠġ̮̮̮ő̮ķƜ̮Ř̮̮̮̮̮ŘĻ̮ŚƜƏŅ̮ĮŁƜ̮Ř̮̮̮̮̮ĹŘŒƌĢ̮ĠłŞő̮̮̮̮ŘĻ̮̮Ɗƕœ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ňƮ˫łƏě̮ĮŁƜ̮Ŕ̮̮̮ƌ̮Ģ̮Ŕ̮Əřŗƕ̮̮Ə̮̮ƕƜ̮ř̮˫̮̮̮̮ƒĻ̮̮Ɗ˫ŊƏķ̮̮ ĿƤőķŔƌ

Ģ̮łƜŶƁƖƌ̮̮̮̮ ķŗ̮̮ œ˫ƔƐŢƜčƌ̮Ģ̮Ŕ̮ƐƐě'̮̮̮̮ŗœ̮̮̮ķƮ̮̮˭ ƍķŘ̮̮Ģ̮ĠłŞő̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮ğ̮ŗŚĻ̮Šƈ˫ĕƮ̮̮ġķŘĻ̮Ģğ̮œ˫Ɯ̮Ř̮̮̮ ĢŞƜƉĠƏķ̮ġƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮ Ģŉŗ˫ő̮ƍ˫Ļř
ķ̮Ʈ̮œ̮˫Ŋ̮̮ƌ̮Ģ̮Ŕ̮Ɛě̮̮ƈ̮œ̮ƒĻ̮˫̮ŁŔ̗ŵ̮ƒě̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋Ɯ̮̮̮̮̮̙šƜ̮ų̮Ɩ̮̮ŗ̮ŔŁƮ̮Ŝ̮̮̮Ƌ̮ƉŶƌ̮̮ƕ̮ŗƖŎƌ̮̮ġŘƜğœ˫Ʈŭ̮ƖŭĢ̮ŗ̮ķƕ̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮ķ̮ŗ̮œŘļƓķŗƮ̮ň̮̮̮š̮řƖƌīĢ̮̮̮̮̮ ŀŝķ
̮̮̓ĻƜ̮Ŕ̮ƐŉŘġ̮̮̮œ̮˫ļŵ̮ƕġ̮̮˭˳˱˲˳̮̮ ̇ŗ̮ķřƜ̮ŵƍ̮˫̮̮ķ̮Ŕŉ̮ƕĢ̮Ʈ̮̮̮˭˳˱˲˶̮̮ ̇Ź̮Ɛ̮Ģ̮̮̩ œķř̮̮Ŕ̮Ɠ˫ŉ̮ƕġ̮̮̩ œķř̮̮̮˭˳˱˲˸'̮̒ 

˳̦&˳̦'̦̦̦ŚƔĻƮ̦ł̦Ş̦̦ Ģƍ̦ķƕŗł̦ő˫ƐšĢ̦̦̦̦˰Ʈ̦̦ś˫ŝķğ̦œ˫Ɯ̦Ř̦ġ̦̦Ř̦Ņİƌ 

š̮řƖƌī̮ƒĻŘŊŁĢ̮̮̮Ƃ̮ŽƖƌ̮ś˫Şōķ̮ƕ̮ŀļņƌƜ̮ŀ̮̮̮̮̮ ĢłŞƮŚƔĻ̮ŘĻƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮Ŧ̮ŎŁƜ̮Ɖ̮̮̮ ƒě̮Ģ̮̩ ŔƏŗķœŘĻŗœ̮̮Ə̮ķƕŗ̮ŀƌƤŝĢ̮̮̮̮Ɠ̮ƕƜ̮Ə̮˫Ŋ̮̮ Ģ
Ř̮ƜğķŘŽ̮̮̮̮ŀŝķĜ̮ŁƜ̮ƒ̮̮̮̮̮œŗķœƉ̮ŝ̓Ɯ̮Ǝ̮̗Ġ̮̮̮̮ƕĢ̮ƈ˫ƔƜƌ̮ŀƏŚĜƜĕ̮̮̮˭˳˱˱˱̮̒Ƈ̮Ŕƌ̮'̮̮̮̮˫ƌŘčŚ̮ƔĻƮ̮ł̮ŞĢ̮̮̮̮̮ķŗŔ̮čƮ̮̮̩ Ŕķ̮ġ̮̮̮Ŕ̮ŶĻŔƐĕġ̮̮̮Ř̮ŶŁƮ̮ż̮̮̮
ƌ̮Ģ̮Ŕ̮Ɛě̮̮Ř̮ť˫Ɛŵ̮ƕġ̮̮̮Ƃ̮ŽƖƌ̮ŔƐƏ˫ƌƜ̮ŀ̮̮̮̮˫ ƐŶƌ̮ƕĢ̮Ɠœ̮̮Ƃ̮łŞƌ̮ķŗƜ̮̮̮̮̮̮̮̋˫̗̮Ĺ̮˫Ł̮ƒĻŗ̮ƕīġ̮̮̮̮̮ŗœƮ̮ğ̮œ˫Ɯ̮Ř̮ġ̮̮̮̮̮ŬļŁŘƌƌ̮Ģ̮Ŕ̮Əķœ̮̮'Ƃ̮ŎŁƜ̮Ŀ̮˫Ƃ̮̮Ǝ̮ƜŢƜč̮̮
ƒ̮Ļŗ̮Ɩŭ̮̮ƒ̮łŝƖƜč̮̮Ś̮ƔĻƮ̮ł̮ŞĢ̮̮̮Ƃ̮ŽƖƌ̮˫Ļ̮ķŗƜ̮ŀ̮̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮˭̮̮ƕ̮̩ŚƜĠƏķŀ̮Ɯƈ˫ŶŽ̮̮ƌ̮̮ŬļŁŘƌĢ̮œ̮ř˫ŝķ̮ŘĻ̮'ġ̮̮̮ŗ̮œŘŽ̮˭Ƈ˫ņƌƮ̮ƍ̮ƖŞĜ̮̮̮̃̓˳˱˱˲̮̮̮̒

Ɠ̮̮ƒě̮œŘě̮żŢěƜ̮ƍ̮˫Ŋ̮˫ Ɠġ̮̮̮̮̮ ŀļņƌƉ̮Ļ˫ƁƜ̮ŀ̮̮˫ Ɠġ̮̮̮ł̮ő˫ƐšĢ̮̮̮ŗ̮˫łŽŗ̮ƕġ̮̮̮Ɩ̮ŊŢƏķœƮ̮ƍ̮˫̮̮ƌ̮̮şŘłŞğ̮ķŗĢ̮Ŕ̮ƐƓœ̮̮ƌ̮̮ŗœ˫Ɓ̮ķŗ̮˫ƔƏī̮ƕĢ̮œ̮ř˫ŝ̮̮
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Š̮ƈ˫ĕŔ̮ƌ̮ŘŁŘŅİƌ̮ķŗ̮˫ƓƮ̮Ř̮Ʈ̮ŀ̮̮̮̮̮ 'ŔƐƐěƋ̮ƓƐ̮ĕƜ̮Ǝ̮̮̮̮˭Ƃ̮ŎŁƜ̮ƀ̮̮̮̮ķŗƮ̮ƍ̮˫̮̮ŝ̮œ̮ƕĢ̮̮̮̮̓˳˱˳˵̮̮̮̒ƌ̮̮ƍ˫ŢƏĢ̮Ŕ̮Ɠœ̮̮Ɩ̮ŊŢƏķœ̮ƒěƮ̮ƍ̮˫̮̮̮̮ ĿŗŔƁ̮ġķŗķœ
Ś̮ƔĻƮ̮ł̮ŞĢ̮̮̮ƣ̮˫Ļ̮̮˭Ə̮ƕŗœ̮̩ŚƜĠƏķġ̮ŘłŢƜĻ̮Ģ̮̮̮̮ŗœ̮ƕ̮ŔƏŗķœ̮̮ġŘƜğœ˫Ʈ̮̮'ŔƐłŞƓ̮ŔƔŶłƌ̮œƖő̮̮˭ƎƮķ̮ŘĻ̮ƍƕŚŽķŚ̮ƔĻƮ̮ł̮ŞƂ̮łŝķ̮Ģ̮̮ ƕ̮ŀƌ˫
̮˫ čƮ̮ŗ̮ķŔġ̮̮̮̮̮ŗœƮ̮ğ̮œ˫Ɯ̮Ř̮̮̮ĢŞƜƉĠƏķ̮ġƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮Ģŉŗ˫ő̮ƍ˫Ļř̮̮ķŗ̮̩ œķœ̮˫ƂŁŗķ̮̮Ɩ̮ŊŢƏķœ̮ƕƮ̮ƍ̮˫̮̮ŗ̮œ˫Ɓ̮ķŗ̮̮ƌ̮Ģ̮œ̮ř˫ŝ̮̮Ř̮Ļ̮̮̮̮ŴƏķƖƌŔ̮ƐƐě̮ƒļƉŹ̮̮
Ř̮ŝŘƌ̓˼̮̮ ˭˳˱˲˲̮̒Ś̮ƔĻ̮ŘŁƣ˫Ļ̮ŋƖŮŝ̮'Ʈ̮ł̮Ş̮̮Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮ķ̮ŚŽķ̮˫ĻƮ̮Š̮̮̮Ĺ̮˫Łŗ̮ƕīġ̮̮̮̮˭ŀ̮Ɯƈ˫ŶŽ̮̮œ̮ƖļƔĻƮ̮ƒ̮łŽ˫̮̮Ŧ̮ŎŁ̮œŘĜƉ̗ŵ̮ƕƜ̮Ɖ̮Ģ̮̮̮

̮̮ ŀŝķ̮ŬļŁŘƌ̮ŘłƔĻŗ̮œŘŽ̓Ʈ̮̮˭ ƍƖŞĜ̮̮˳˱˱˲̮̒.̮
̮̩ ƕƤŵ̮̮ķ̮̮ŘĻƮ̮̮˭ Ǝ̮̮̮ŚƔĻƮ̮ł̮Ş̮̮ Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮Ĺ̮˫Łŗ̮ƕīġ̮̮̮̮˫ č̮ƕƮ̮ŗ̮ķŔġ̮̮̮ƌ̮̮şŗƕŘč̮ķŗĢ̮Ŕ̮Ɠœ̮̮ķ̮ŘĻ̮ƕœ̮ŘƓ̮ƒěƍ̮ķŘƜğķŘŽ̮ġ̮̮̮̮ ˫Ļ̮ƒě̮ƍ˫Ļř
Š̮ƈ˫ĕ̮˫ Ɠ̮̮ġŗ̮ƕŘũ̮˭ŔƐłŞƓ̮ƕŘĻƕŗ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮̮ġŀ̮ŝķ̮̮̮̮̓ƕœƇ̮ ̮̙ Ďĕ̮ƕ˽̮̮ ˭˳˱˲˴̮̮̇ƈ̮̮ƕ̮ĞƏķƕƜ̮Ɩ̮˾̮˭̮̮˳˱˳˳̮̮ ˭̙Ļ˫Ƃƌ̮ŗœ̮'̒
Ś̮ƔĻƮ̮ł̮Ş̮̮ Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮˫̮ čƜ̮ƮƎ̮̮̮̮̮ ŠƐŁ̮˫Ļ̮ĺƉŹķƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ƎƓƖě̓˿̮̮ ˭˳˱˳˵̮̒Ů̮ũķ̮˭Ĺ̮ķŘ̮̮Ď̮ŝķ̓Ɯ̮Ř̮ğŘļƉ̮̮̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˺˸˲̮̮̮̒ ˭
ğ̮œŘŞŽķĢ̮̮̮̮̮̓Ʈīĝ̮ŘļƏŚ̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮̀ ˭˳˱˱˸̮̮̮̮̮̒ƕ̮̮ ĺŞě̮˫ łƏƮ̮ň̮̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮Ŷ̮ũƜ̮ż̮Ř̮Ł̮̮̮̮ ŀŝķ̮ŬļŁŘƌƕ̮ŗ̓ŝ̮Ř̮̮̮́ ˭˳˱˲˷̮̮̮̒ ̙ƌķƖŵ̮'
Ņ̮ĮŁƜ̮ŗ̮ķŖğŘ̮̮Ś̮ƔĻ̮ŘĻƮ̮ł̮Ş̮̮Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮Ɩ̮ŊŢƏķœƮ̮ƍ̮˫̮̮̮˫ ̗ō̮̙ƌ˫šƮ̮ŀ̮̮̮ŉ̮ķĢ̮ŵ˫̗ł̮̮̮̮̮̓˭ġœ˫ļŵ̮ƕ̮ġŔƐŉŘƜĻ˳˱˲˳̮̮̮̒ ˭Ŀ̮˫ƜŪłƂƌ̮̮
Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ƖƓ̮̮̓̂ ˭˳˱˲˹̮̮̮̮̒ƕ̮̮œ̮Ɩő̮̮ ĢłƮ˫žěŘ̮Ļ̓ī̮œ̮˫Ļġ̮̮̮̮̗ Ɠ̮ƕ̮˭ ƍķŗ˫Ĝ̮̮˳˱˲˹̮̮̮̒ő̮ķ̮Ŀ˫Ŷƈ˫Ůƌ̮'ŀŝķƜ̮Ř̮̮̮Ś̮ƔĻ̮ŠƂƏƮ̮ł̮Ş̮̮ Ģ
ƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮˫ ě̮ŗœŠ̮Ɠ̮̮̮̮ŗœ̮ĢƉƜŦŎŁ̮ĢĠłŞőŎ̮ƌƜ̮Ŭ̮̮˫ Ɠġ̮̮̮̮̮Ɗƕœ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈƌ̮̮ƒłŞŉŘĻ̮ķŗĢ̮Ŕ̮ƐƐě̮̮̮̮ĿŖƈ̮ƕ̮̮ġŘƜğœ˫Ʈ̮̮ ķŗ
ƒ̮Ļƍ̮ķƖƐŵ̮Ŕ̮ŶŁƮ̮̮̙̮̩ ŔƐƐě̮̮̮ƓƜ̮ƍ̮˫Ŋ̮˫ Ɠġ̮̮̮žƐƌĢ̮̮Ž̮ŘŶƌĢ̮̮̮ƌĢ̮Ŕ̮ƐƐě̮̮̮œ̓Ʈ̮Ğ̮Ɛ̮̮Ğ̮Əķƕ̮ƕ̮̃˭˳˱˳˵̮̒.̮̮ŗœ̮̮ķƮ̮̮˭ ƍķŘ̮̮Ġ̮ƐƓŘŽ̮̙ƌķƖŵĢ̮̮̮œ̮˫ƔƏ̮ƕġ̮̮̮

̮̮ ŔƐƏ˫ƌƊ̮˫ŲƏ̮œƖŉƕ̮̮š̮řƖƌīĢ̮̮̮ł̮Ļ˫ƁŗĢ̮̮̮ě̮ĮŁ̮ƕƜ̮Ŕ̮̮̮ŗ̮˫ƜŞĻ̮̮̮̮ŘĻŀ̮ŽŘŢƜč̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮Ś̮ƔĻ̮ŘĻƮ̮ł̮Ş̮̮ ĢŦ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮ŅĮŁƜ̮Ř̮̮̮̮ƌĢ̮Ŕ̮ƏŗķŖğ̮̮̮̮̓őġ̮ƖŉķƖ̮̮
ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ ˭˳˱˲˹̮̮ ̇ŗ̮ķřƜ̮ŵƍ̮˫̮̮ķ̮Ŕŉ̮ƕĢ̮Ʈ̮̮̮˭˳˱˲˶'̮̒ 

˳̦&˴̦'̦̦Ų̦ƐŁƜ̦Ƌ̦̦̦̦ƓƜ̦ƍ̦˫ŊŔ̦ƌ̦˰Ʈ̦̦ŘƮ̦ŀ̦̦̦ž̦ŭ˫ŵ̦ƒĻŘŊŁĢ̦̦̦̦̦ŗœƮ̦ğ̦œ˫Ɯ̦Ř̦ġ 

Ų̮ƐŁƜ̮Ƌ̮̮̮̮ƓƜ̮̮˭ ƍ˫Ŋ̮̮ƍ̮˫̗Ɠŗ̮Ɩŭ̮̮Ř̮ğ̮ƒěķ̮̮̮ ś̮̓˳˱˱˳̮̮̮̒Ř̮ŶŁƮ̮ż̮̮̮̮˫ ƓœŘļƓķŗ̮ƒĻ̮˭̩œŘěĢ̮Ʈ̮̮ķ̮ŘĻ̮œķŘŽķ̮ƒě̮œŗķœ̮̩ŗ˫šķġ̮̮̮̮ŔƌƮ̮Ř̮Ʈ̮ŀ̮̮̮ŗ̮ƖƔű̮̮ ˭ř̮ķŘĻķ̮̮
ƍ̮˫ƌř̮ƕŔ̮ƐĻġ̮̮̮̮ƓƜ̮ƍ̮˫Ŋ̮˫ Ɠġ̮̮̮ƌ̮̮̩œ˫žłŝķ̮œƖőĢ̮Ŕ̮ƐƐěŲ̮ƐŁ̮'Ɯ̮Ƌ̮̮̮̮ƓƜ̮ƍ̮˫Ŋ̮̮ķ̮ŘĻ̮ŘŅİƌġ̮̮̮̮ŔƌƮ̮Ř̮Ʈ̮ŀ̮̮̮Š̮ƈ˫ĕ̮ŘĻ̮ƒļƉŹ̮˭ŠƐŁ̮˫ Ɠġ̮̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮
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˲˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

ł̮ŝœ̮ƕƜ̮Ļ̮˫Ģ̮̮̮̮˫ łƏ̮ƒĻƮ̮ň̮̮̮̮Ʈğ̮œ˫Ɯ̮Ř̮ġ̮̮̮ŗ̮ƕŘũ̮ŀļņƌġ̮̮̮̮̮ ŀŝķƖ̮ƈ˫Ĝŝķ̓Ʈ̮Ě̮̮̮Ɩ̮ƈ˫Ĝŝķ̮ƕƮ̮Ě̮˼̮˭̮̮˳˱˳˱̮̒Ǝ̮̗ĜƈƖŽ̮ƕ̮śƕŗķřƣ̮'˽̮̮̮̓˲˺˹˵̮̮̮̒
ŗ̮œƮ̮Ŕ̮ƐłŽ˫̮̮̮˫ ƓœŘļƓķŗ̮ƒěġ̮̮̮ƒ̮ƉĻ˫Ƃƌķ̮ġ̮̮̮̮̙ ĜŢƌŗ̮ƖŎƌ̮̮̮˭Ɩ̮ŊłŞŉ̮ŔƐƏ˫ƌġ̮̮̮̮˫ ̗ōƮ̮ŀ̮̮̮ŉ̮ķ̮˭ Ģŵ˫̗ł̮̮ƌ̮Ģ̮Ŕ̮ƏķƖŁ̮̮Ŧ̮ŎŁ̮œŘĜƉ̗ŵƜ̮Ɖ̮Ģ̮̮̮̮̮ ƕ
Ĺ̮˫Łŗ̮ƕīġ̮̮̮Ɠ̮Ɯ̮Ə̮˫ŊĢ̮̮̮Ɩ̮ŊŢƏķœƮ̮ƍ̮˫̮̮̮̮ ķŗŔ̮ŢŒĻ̮˫ƂŁŗķƏ̮ŗƕœ̮'ƒ̮Ɯ̮̮̮̓˳˱˲˵̮̮̮̮̮̒ŘĻ̮̗ ƓķƜ̮ŀ̮̮̮̮ŔƌƮ̮Ř̮Ʈ̮ŀ̮̮̮Ɠ̮Ɯ̮ƍ̮˫Ŋ̮̮̮̮ ŗœ̮˫ Ļ̮ƒƔŉķƖƌ̮̮Š̮ƈ˫ĕ̮˫ Ɠġ̮̮̮
Ɠ̮Ɯ̮Ə̮˫ŊĢ̮̮̮̮̮ ˫Ļ̮ŬļŁŘƌƮ̮ğ̮œ˫Ɯ̮Ř̮ġ̮̮̮̮̮ ƍ˫Ļřě̮ĮŁƜ̮Ŕ̮̮̮̮ƌĢ̮œ̮řŗƕ'̮ 

ƈ̮˫ōŗœĢ̮ƒ̮ě̮̮Ƃ̮ŎŁƜ̮Ŀ̮˫Ƃ̮̮̮̮ŗœƒ̮ƐƜƌř̮̮Ų̮ƐŁƜ̮Ƌ̮̮̮Ɠ̮Ɯ̮ƍ̮˫Ŋ̮̮̮̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ĢƏķŘƮķ̮ƍķřƖƌī̮ƍ˫Ļř̮ŗœƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮Ģŉŗ˫ő̮ƍ˫Ļř̮ĚƮ̮̮ ŗœ
̮̮˭ŀŝķ̮şŘłŞğ̮Ƈ˫ō̮̮˫ƌķ̮̮řƖƐƓŠ̮ƓƕĘč̮˫ Ɠ̮̮œ̮ƕŔŎƌ̮̮̮̮ŀŝķƉ̮ŵ̓Ɯ̮ŗ̮ƖĎ̮̮̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˳˲̮̮̒Ļ̮'Ɯ̮Ř̮łŢ̮̮Ŀ̮˫Ŷƈ˫Ůƌ̮̮̮̮ ĹķŘŮũķ̮ŘĻ

̮̮ĢƏ˫Ļřě̮ĮŁƜ̮Ŕ̮̮̮ř̮ŗƕƮ̮̮̩ ŔŔ̮Əķ̮̮̮̮̙ƌ˫ŶŁ̮ƕ̮ƍƖğ˫ƏƖğ̮Ģłő˫Ɛš̮ƋƜŲƐŁ̮ġ˫ƓœŘļƓķŗ̮ĢŝŗŘĻ̮řķ̮ƕƍ̮ī̮˫ Ɠ̮̮̮̮ ĢłŞƮŚƔĻ̮ƕ̮ĢĠłŞő̮˫Ļ
ƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮̮ŀƉžŹř̮ŗƕƮ̮̮̩ ŔŔ̮Əķ̮̮̮ķŘĻ̓ġ̮̮̮̮̮˭Ƈ˫ņƌĢ̮ĵ˫Ůŵ̮̮Ř̮ŲƏ̮ƕġ̮̮̮̮˭˳˱˲˲̮̮̮̒ ƒĻ̮ƒŉƖŁ̮˫Ļ̮'ŀ̮ƜƓ˫ƌ̮̮̮ŘčƊ̮˫ŲƏ̮ŠƐŁ̮̮š̮řƖƌīĢ̮̮̮̮ķƮ̮̮˭ ƍķŘ̮̮
Ɩ̮ŊŢƏķœƮ̮ƍ̮˫̮̮Š̮ƈ˫ĕ̮˫Ļ̮ĺƉŹķ̮˫ Ɠġ̮̮̮̮ƓƜ̮Ə̮˫ŊĢ̮̮̮̮̙ Ļ˫ƁƔ̮ŉƖŁĢ̮̮̮Ų̮ƐŁ̮ƒě̮ŔƐłŞƓ̮ƕŘĻƕŗ̮ĹķŘŮũķ̮ƕ̮ŠƐŁ̮ŔƐƏ˫ƌƜ̮Ƌ̮̮̮̮ƓƜ̮ƍ̮˫Ŋ̮̮̮̮ ƒĻ̮ķŗ̮̮ ĢƉƌ˫ŵ
ƒ̮Ļŗ̮Ɩŭ̮̮ƕ̮Ʈ̮̮̩ Ę̮̮̮̮ ̙ƮŔļŁƌ̮Ģ̮Ŕ̮Ɛě̮̮̮̮̓őġ̮ƖŉķƖ̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮˭˳˱˲˹̮̮ ̇ŗ̮ķřƜ̮ŵƍ̮˫̮̮ķ̮Ŕŉ̮ƕĢ̮Ʈ̮̮̮˭˳˱˲˶Ƃ̮ŎŁ̮'̒Ɯ̮Ŀ̮˫Ƃ̮̮̮őķƜ̮Ř̮̮̮̮̮ŘĻ̮˫ ƓœŘļƓķŗġ̮̮̮

ƒ̮ƉĻ˫Ƃƌķ̮ġ̮̮̮̮˭̮˫ ̗ō̮ŔƐƏ˫ƌƮ̮ŀ̮̮̮Ɖ̮ŶƌƋ̮̮̮ ĢƉƜŦŎŁ̮ĢĠłŞő̮ĢŝŗŘĻ̮ġķŘĻ̮˭ě̮ĮŁƜ̮Ŕ̮̮̮̮ƌĢ̮œ̮řŗƕ̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ęƕŘě̓˾̮̮ ˭˳˱˳˴̮̒.̮

˳̦&˵̦'̦̦Ə̦˫Ļř̦ŬƉŞŁĢ̦̦̦ ˰ż̦ŭķƖŵ̦ŠƂƏ 

Ż̮ŔƓ̮̮̮ƉěƜ̮Ŕ̮ġ̮̮̮ş̮řƖƌī̮̮ĢŞƜƉĠƏķ̮ƍ˫Ļřƒ̮Ļƍ̮ķƖƐŵ̮̮ƍ̮˫Ļř̮ŘƜğķŘŽ̮ƍŔƜŝŗ̮Ģŉŗ˫ő̮ƍ˫Ļř̮ĚƮ̮Ə̮˫Ļř̮ŬƉŞŁ̮ƒĻĢ̮̮̮̗ ŵ̮ƒě̮ŀŝķƜ̮̮˫̮Ƃ̮̮̮̮̮̮̮̋ ˫Ļ
ž̮ŭ˫ŵ̮̙ƌķƖŵĢ̮̮̮̮˭ŗ̮˫Ɛě̮ŗœ̮̮̮˫ ƏķƖŁĢ̮Ʈ̮˫ Ɠġ̮̮̮ł̮ő˫ƐšĢ̮̮̮̮˭Ƌ̮ƓŗœƐ̮ŁƜ̮̮̩ Ŕ̮̮ŀ̮ŝķ̮̮̮̮˭ƍ˫ƜƐƌ˫Ņ̮ƕ̮ĢƮ˫ũŗ̓˲˵˱˳̮̮̮̒ 'ƈ̮˫ōŗœĢ̮ƒ̮ě̮̮̮̮ Ŀ˫ƜĻœķ̮ŗœ
̮̮ ˭ƀƜƂŎŁ̮̮ ĹķŘŮũķ̮ƕ̮̩ŚƜĠƏķƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮ ̙ƌķƖŵŅ̮ĮŁƜ̮ŗ̮ķŖğŘ̮̮Ƌ̮Ɣƌ̮̮̮̮ŘĻƮ̮ğ̮œ˫Ɯ̮Ř̮ġ̮̮̮ļ̮ņŁ̮ƍ˫ĻřƜ̮ŀ̮̮̮̮̩ Ŕš̮̮ ŔƏķœ̮̓Ʈ̮Ğ̮Ɛ̮̮̮̮ ˭ĞƏķƕ̮ƕ˳˱˳˵̮̮̮̒ ˭̮̮ ŠƂƏ

ƌ̮̮ţ˫ő̮ĿƤƌ˫ŶŁƜ̮ƍ̮˫̮̮Ģ̮ƉƜŦŎŁ̮ĢĠłŞő̮̮Ɛ̮ĜŁ̮ƕƜ̮Ě̮̮˫ Ɠġ̮̮̮̮ŲƐŁƜ̮Ƌ̮̮̮̮ƓƜ̮ƍ̮˫Ŋ̮̮̮̮˫̮ŁŔ̗ŵ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ŗœ̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮ ̮̮̮̮̮̮̮̮ ƒłŽŘĠƏ̮ŗķŘƁ̮ŠƓƕĘč̮œŗƖƌ
ŀ̮ŝķƂ̮ŎŁ̮'Ɯ̮Ŀ̮˫Ƃ̮̮ƌ̮̮ƍ˫ŢƏĢ̮Ŕ̮Ɠœ̮̮Ɠ̮̮ƒěƜ̮ƍ̮˫Ŋ̮˫ Ɠġ̮̮̮ƌ̮̮ŀļņƌĢ̮Ŕ̮ƐƏķƖŁ̮̮ƒ̮ŉƖŁ̮ƕ̮ƒŲŽ˫ō̮̮̮˭ķ̮ŘĻ̮ƕœ̮ŘƓ̮ƒěƮ̮̮ġğ̮œ˫Ɯ̮Ř̮ġ̮̮̮̮̮ ŘŅİƌ̮ƍ˫Ļř
ŗ̮ƕŘũġ̮̮̮Ŕ̮ƐłŞƓ̮̮̮˭ķ̮ŚŽķ̮ķŗƮ̮Š̮̮̮̮̮ŔƐƓœŗ̮œŘŽ̓Ʈ̮̮˭ ƍƖŞĜ̮̮˳˱˱˲̮̮̒'̮̮Ɠ̮̮˭ŜĜŵŘĻƜ̮ƍ̮˫Ŋ̮˫ Ɠġ̮̮̮ž̮ƐƌĢ̮̮̮̮̮ŔƐƏ˫ƌĢ̮ĠłŞő̮̮̮̮ ĹķŘŮũķ̮ƕ
ƌ̮Ģ̮Ŕ̮ƐƏķƖŁ̮̮̮̮ ŴƏ˫ƌō̮ƒ̮ŲŽ˫̮̮̮̮ ƒŉƖŁ̮ƕŔ̮ƏƖš̮̮Ŀ̮ŗ˫Ɣƌ̮ġŘƜğœ˫Ʈ̮ƕ̮˫ Ɠġ̮̮̮̮Ə˫ĻřĢ̮̮̮Ŕ̮ŉƮ̮Ŕ̮̮̮̮̮ ŔƏř˫ŝ̮ŘŁŗķƖšœ̮ķŗĚ̮ƌ̓ķ̮Ʈ̮̮˫ łƐƮ̮Ř̮̮̮̮̮ ˭ŘƏœŗ˫ğ̮ƕ˲˺˺˲̮̮̮̒ '

ķ̮̮ŘĻ̮̩ƕƤŵƮ̮̮˭ Ǝ̮̮Ŕ̮ƌƮ̮Ř̮̮̮ŀƮŘ̮Ņİƌ̮̮Ɠ̮Ɯ̮ƍ̮˫Ŋ̮˫ Ɠ̮̮ƌ̮Ģ̮Ŕ̮ƏķƖŁ̮̮Ɩ̮ŊŢƏķœ̮ƒĻƮ̮ƍ̮˫̮̮ŀ̮ƮŘƮŔƌ̮ŗœ̮̮Š̮ƈ˫ĕƌ̮ķ˫Ə̮ƕ̮˫ƓƜ̮Ŕ̮ġ̮̮˫ Ɠġ̮̮̮Ł̮ķŕ̮̮ ŗœ̮œƖŉƖƌ̮Ģ
ġ̮ŘƜğķŘŽ̮ŔƐƮīŘŽ̮̮̮̮ ƍ˫ĻřŔ̮Ɛě̮Ě̗ě̮̮̮̮ ƕ̮˫ ƔƏŗœƮ̮ŀ̮̮̮Ļ̮̮ŬƉŞŁ̮ƒĻƜ̮Ř̮łŢ̮̮œ̮Ɩš̮ŘŊƐƌ'̮̮̮ķ̮̮ŗœƮ̮̮˭ ƍķŘ̮̮Ƃ̮ŎŁƜ̮Ŀ̮˫Ƃ̮̮̮̙ Ļ˫ƁƔ̮ŉƖŁĢ̮̮̮ķ̮ŘĻ̮̩̓ŚƜĠƏķ̮ŘĻġ̮̮̮
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Ɩ̮čĢ̮Ʈ˫Ʈ̮̮ž̮ŭ˫ŵĢ̮̮̮ğ̮ķŘŽ̮ŗœġ̮ŘƜ̮̮Ɖ̮ĠƏķ̮ƍ˫ĻřĢ̮ŞƜ̮̮̮ƒĻŉ̮ŗ˫ő̮ƍ˫Ļř̮ƍķƖƐŵĢ̮̮̮ķ̮̮ŗœƍ̮ķŘƮ(̮̮̮Ř̮ĜƌĻ̮̮ƒƌĿ̮˫Ɯ̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲̮&˴˲ ˲˲ 

 

̮̮˭Ƈ˫ņƌč̮˫čĢ̮̮̮Ł̮̮ƕƜ̮ŗ̮Ɩ̗ġ̮̮̮̮˭˳˱˲˳̮̮̇ŀ̮Ə˫Ɠ̮ƕ̮̩œŘ̗Ɠœ̮̮˭˳˱˲˳ķ̮ŘĻ̮̓ĹķŘŮũķ̮ƕ̮̒ġ̮̮̮̮̮˭Ƈ˫ņƌ̮̩ œķřœƖ̗Ŏƌ̮̮˭˳˱˲˴̮̮̮̗̇ š˫ƓĢ̮̮̮̮˭
˳˱˲˲̮̮̒ƒ̮Ļƍ̮ķƖƐŵ̮̮ź̮łƌƜ̮̮˫ ƓŘġ̮̮̮Ɖ̮ěƜ̮Ŕ̮ġ̮̮̮Ņ̮ĮŁƜ̮ŗ̮ķŖğŘ̮̮Ə̮˫Ļř̮ŬƉŞŁ̮ŘĻĢ̮̮̮ƍ̮Ɩ̗Ūƌ̮̮̮̗ ŁŘ̮ě̮ŚěŘ̮̩ œŔ̮Əķ̮̮'Ŕ̮Ɠ˫š̮˫ƌ̮ķŖƈ̮̮̮̮œƖļ̗ě̮̙ Ļ˫Ɓƒ̮ŉƖŁ̮̮
Ƃ̮ŎŁƜ̮Ŀ̮˫Ƃ̮̮ě̮Ɯ̮ž̮Ģ̮ŝŗŘĻ̮ƒƐƜƌř̮ŗœ̮Ģ̮̮Ļ̮ŘŊŁƒ̮̮̮Ɛ̮ƓŕĢ̮̮̮Ɩ̮ŊŢƏķœƮ̮ƍ̮˫̮̮Ų̮ƐŁ̮řķƜ̮Ƌ̮̮̮Ɠ̮Ɯ̮Ə̮˫ŊĿ̮˫̮̮̮̮̙ƌ˫ŶŁ̮ƕƍ̮ī̮̮̮̮˫ĻĢ̮ĠłŞő̮̮Ś̮ƔĻ̮ƕƮ̮ł̮Ş̮̮ Ģ
ƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮Ƌ̮ƜłŞƓ̮ĢƏ˫Ļř̮ŬƉŞŁ̮œ˫ŊƮķ̮ŗœ̮ĿƤƌ˫ŶŁ̮ƎƮķ̮ŠƂƏ̮ƕ̮̮'Ł̮̮ķŘŽƉ̮ŎƜ̮̮̮˫̙Ɠġ̮̮̮̮̮ ƎƜĻ̮ĢžƐƌ̮ĢĠłŞļ̗Ɠ̮œƖŉƕ̮ŘƜőķ

̮̮ ƕ̮ĢĠłŞőŬ̮̮ƉŞŁ̮̮̮̮̮̮̮̮̮̐ ķŗ̮ĢƏ˫ĻřĮ̮ŁƜ̮ƮŔ̮̮̮̮ƌĢ̮Ŕ̮Ɛě̮̮̮̮ ĢŽŘŶƌ̮ƒĻ̮ķŗ̮ƍķŘĠŢƓƕĘč̮ƕƇ̮Ŕƌ̮˫ Ɠġ̮̮̮̮̮ ĺƜŹŘŁ̮ƋŊŞƐƌ̮ƕ̮ƒłŝƖƜč̮Ģžŭ˫ŵƌ̮Ģ̮Ŕ̮Ɛě'̮ 

˳̦&˶̦'̦̦̦̙ ƌ˫ŶŁ̦̦Ģ̦ĠłŞő̦ƍ˫Ɯƌ̦̦Ŧ̦ŎŁƜ̦Ɖ̦Ģ̦̦̦̦˭Ų̦ƐŁƜ̦Ƌ̦̦̦̦ƓƜ̦ƍ̦˫Ŋ̦̦̦ŚƔĻ̦ƕƮ̦ł̦Ş̦̦ Ģƍ̦ķƕŗł̦ő˫ƐšĢ̦ 

Ģ̮ĠłŞő̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮˭Ų̮ƐŁƜ̮Ƌ̮̮̮̮ƓƜ̮ƍ̮˫Ŋ̮̮Ś̮ƔĻ̮ƕƮ̮ł̮ŞĢ̮̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮ƒĻŗ̮Ɩŭ̮̮̮čƜ̮Ė̮Ɯ̮̮̩ Ŕķ̮̮̮ ˫Ļ̮ġƮ̮Ŕ̮ĜƮ̮Ř̮Ġ̮̮̮̓ ̮ŔƐłŞƓ̮ŬļŁŘƌƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ƍƕŘĜč̮̮ ˭
˳˱˲˱̮̮ ̇ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̩ŚŁ̮̮ ˭˳˱˲˷̮̮ ̇ő̮ġ̮ƖŉķƖ̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ ˭˳˱˲˹̮̮ ̇Ɖ̮ŝƜ̮Ǝ̮̗Ġ̮̮̮̮ ƕĕ̮Ɯ̮ŀ̮ƏŚĜ̮̮̮ƌƜ̮ƈ̮˫ƔĢ̮̮̮̮̮˭̮˳˱˱˱̮̮ ̇ŗ̮œŘŽƮ̮ƍ̮ƖŞĜ̮̮̮˭
˳˱˱˲̮̮ ̇Ř̮ğķ̮ś̮̮̮ ˭˳˱˱˳̮̮ ̇Ǝ̮̗ĜƈƖŽ̮ƕ̮śƕŗķřƣ̮̮ ˭˲˺˹˵̮̮ ̇ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ŀƏ̮̮ ˭˳˱˲˲̮̮ '̒ƈ̮˫ōŗœĢ̮ƒ̮ě̮̮Ƃ̮ŎŁƜ̮Ŀ̮˫Ƃ̮̮Ǝ̮ƜŢƜč̮̮̮̮ œŗƖƌ̮ŗœ
Ģ̮ĠłŞő̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮˭Ś̮ƔĻƮ̮ł̮Ş̮Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮˭Ų̮ƐŁƜ̮Ƌ̮̮̮ƓƜ̮ƍ̮˫Ŋ̮Ə̮˫Ļř̮ŬƉŞŁ̮ƕĿ̮˫ŵƤŭķ̮Ģ̮̮Ŕ̮Ɛ̗šřŗķ̮̮ ƒťŘŵ̮ŗœ̮ġĻ̮Ɯ̮Ǝ̮Ɖ̮Ɖ̗ƈķĢ̮̮̮

̮ƎƮķ̮̙ƌ˫ŶŁ̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮ĢƉƌ̮ƕ̮̩ ř˫ŝ̮˫ Ɠ̮̮̩ œķœ̮ƒĵķŗķ̮˭ŔƏķĿ̮ƣķİŝ̮̮ġ̮ŗ˫ƜŞĻ̮̮ ˭ƒ̮Ļƕ̮Ʈ̮̮̩ Ę̮̮č̮̮ŬĻķƕŗ̮œŗƖƌ̮ŗœƜ̮Ė̮Ɯ̮̮̩ Ŕ̮̮̮ƌƜ̮ƍ̮˫̮̮ķƮ̮Ǝ̮̮̮̮ ŗœ̮̙ƌķƖŵ
ƌ̮řƜ̮ƒ̮Ɛ̮̮Ġ̮ƐƓŘŽĢ̮̮̮ţ̮˫ő̮̮ŀ̮ŝķ̮̩ŔƏ˫ƌ̮ĢƁ˫Ļ̮ƍ˫ƐĖ̗Ɠƌ̮̮ŻƤőŘĻ̮'Ŀ̮˫Ŷƈ˫Ů̮̮̮ƉļƁĢ̮̮̮ş̮ƕŗ̮řķ̮˫̮ŁŔ̗ŵ̮ƒě̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋˫ Ɠġ̮̮̮̗̮ěĢ̮̮̮̮̩ œŘě̮̩œ˫žłŝķ̮̮ ŔƏķ
ķ̮ŘĻ̓ġ̮̮̮̮̮˭Ƈ˫ņƌƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̩ŚŁ̮̮˭˳˱˲˷ķ̮̮˭̒Ʈ̮Ǝ̮̮̮ƕ̮ŗ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮ŠƓƕĘčƮ̮œ̮ŘĜġ̮̮̮Ŕ̮čƮ̮ł̮ő˫ƐšŗķŔĢ̮̮̮̮˭̮̮˫Ł̮ŀŝķ̮ƍī̮Ƈ˫ļƏœ̮ƒĻ̮̮ ęŗœ
̮̗ ŵƜ̮ƀ̮Ř̮Łġ̮̮̮Ļ̮ŘŊŁ̮řķƜ̮Ŀ̮˫̮̮̮ƓƜ̮Ə̮˫ŊƖ̮ƌī̮ƍ˫Ļř̮ĢĢ̮ŞƜƉĠƏķ̮ƍ˫Ļř̮ĢƏķŘƮķ̮ƍķř̮̮̮̮ ƒĵķŗķŔ̮Ɠœ̮̮ '̮̮ ĢŝŗŘĻ̮˫Ļ̮œŗķœ̮ŔŦƁ̮Řũ˫ō̮ŠƓƕĘčĻ̮ŘŊŁƒ̮̮̮
ř̮Ʈ̮ƒ̮łŞ̮̮̮ ˫Ļ̮ƍķŘƜğķŘŽ̮̩ ŘƔĻğ̮Ɯ̮Ř̮ġ̮̮̮̮řķ̮̮̮ƒŝƒ̮Ə˫ğ̮̮ŝř̮˫ġ̮̮̮̮ěƜ̮ž̮Ģ̮̮̮̮˭ƀ̮̗ŵ̮̮̮č̮ƕƜ̮Ė̮Ɯ̮ğ̮ŔĢ̮̮̮̮ķƮ̮Ǝ̮̮ķ̮̮ŗœ̮ķŗ̮ĿƤƌ˫ŶŁƮ̮Ǝ̮̮ţ̮˫ő̮ĢĠƐƓŘŽ̮ŀŽ˫Ļ̮̮̮̮ ķŗ
ŝ̮ŗŘĻ̮̩ œŘě̮Ģ̮̮ƈ̮Ŕƌ̮ƕĢ̮̮̮Ɖ̮ťķĢ̮̮̮Ɩ̮ŝƕœ̮ŬĻķƕŗ̮řķƮ̮ƒ̮̮̮Ņ̮ĮŁ̮ŀŎŁƜ̮Ř̮̮̮Ġ̮ƐƓŘŽ̮̙ƌķƖŵ̮̮ Ģƒ̮ĵķŗķ̮̮Ŕ̮Ɠœ'̮̮

̮̮ ƒĻ̮̩ĘƮƕ̮ƒŉƖŁ̮ƕ̮Ģžŭ˫ŵ̮ġ˫ƓŗƖłě˫Ž̮ƎƮķ̮řķ̮œŗƖƌ̮ĚƮ̮˫ƔƐŁ̮ġŗ˫ŦŎƏķ̮ĢŝŗŘĻ̮ƒĻ̮ĢžƜě̮Ŀ˫ƂƜƂŎŁ̮ƍœƖĻ̮œƕŔŎƌ̮̙Ɯƈœ̮ƒĻ
̮̮ŘƮ˫ŝ̮̩ ŗƕœ̮˫ Ɠġ̮̮̮̮̮ ŀŽŘŢƜč̮ŘĻ̮˫ƔƏī̮ĢŢŒĻ̮ŘŅķ̮ƕ̮̙ƌķƖŵ̮ƎƮķ̮ū˫ļŁŗķ̮ƎłŽ˫Ʈ̮Ƈ˫ļƏœ̮ƒĻ̮ƀƜƂŎŁ̮ƎƮķ̮ŗœ̮˭ĢƮķŔłĻķ̮ŔƐƏ˫ƌ̮ĢƉƜŦŎŁ

̮̮ŘĻ̮ƎƜŢƜč̮Ŀ˫ƂƜƂŎŁ̮ķŘƮř̮'ƋƜłŞƓ̮ƍ˫ƮƖŊŢƏķœ̮ĢƉƜŦŎŁŽ̮˫Ļŀ̮̮˫ Ɠġ̮̮̮̮̮ ƎƮķ̮ƕ̮ŔƐłšķŔƏ̮ŚěŘ̗Ł̮̩˫ĠŢƏķœ̮ŬƜŎƌ̮ƕ̮ĢƮƖŊŢƏķœ
̮̮ ŻŘŭŘĻ̮ŔƮ˫Ļ̮ĢŁ˫ƂƜƂŎŁ̮Ż˫Ĝšƌ̮Ģ̮Ŕ̮š̮̮ Ɗ˫ŊƏķ̮˭ŘĠƮœ̮ĢƮƖŝ̮řķ̮'ķ̮Ʈ̮Ǝ̮ƒ̮ƏƖğ̮̮̮̮ ĢƮƣ˫Ļ̮ŗ˫ƜŞĻ̮ŀƜ̗Ɠķ̮řķ̮ƍķŘƮķ̮ŀŽ˫Ļ̮ŗœ̮Ŀ˫ƂƜƂŎŁ

̮̮ ĢžƉłŒƌ̮ĢƏƕŗœ̮ƕ̮ĢƏƕŘƜĻ̮̙ƌķƖŵ̮ķŘƮř̮ŀŝķ̮ŗķœŗƖőŘĻƌ̮Ģ̮Ŕ̮ƐƏķƖŁ̮̮̮̮ ŘƜŞƌ̮ƕ̮ƒłšķŖğ̮ŘŅķ̮ƍ˫ƮƖŊŢƏķœ̮ĢƉƜŦŎŁ̮ŀŽŘŢƜč̮ŘĻ
̮̮ ŔƐƓœ̮ŘƜƜźŁ̮ķŗ̮˫ƔƏī̮ĢƉƜŦŎŁ̮ƕ̮ĢƉźšƒ̮Ɖ̗ŉřķ̮̮̮˫ Ɠŗ˫ŢŽġ̮̮̮̮̮ ŀƜžƜě̮˭ĢğœķƖƏ˫őķ̮ƖłŎƌġ̮̮̮̮̮ ˫Ļ̮ķƖłŎƌ̮ƊķŚƈķ̮ƕ̮ū˫ļŁŗķ̮˭̩Ŕš̮ŜƮŘŁ

œ̮ŘŽ̮ĢƏƕŗœ̮̩ŚƜĠƏķ̮˭ƍ˫ƮƖŊŢƏķœ̮ĢƉźš̮ƕ̮ĢšřƖƌī̮ġ˫Ɠř˫ƜƏ̮̮̮̮ ġœŘŽ̮şƤŁ̮ƕ̮ġŔƌīŗ˫ěœƖő̮ƍķŚƜƌ̮˭ĢƉƜŦŎŁ̮ŀŽŘŢƜč̮ŀƔŉ
̮̮ ŀƮ˫ƔƏŗœ̮ƕ̮ƎƮŔƈķƕ̮ĢƉ̗ŵ̮ƕ̮ġŗ˫łŽŗ̮ĢŢŒĻŘŅķ̮ƕ̮̩œķƖƏ˫ő̮ŀŽ˫Ļ̮˭ŻķŔƓķ̮ƒĻ̮ƍŔƜŝŗ̮ġķŘĻŅ̮ĮŁƜ̮Ř̮̮̮̮̮ ƒě̮ŔƮŔŉ̮Ģŵ˫̗łŉķ̮ŬƜŎƌ



˲˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮̮ ƍ˫ƮƖŊŢƏķœ̮ġķŘĻ̮ġœ˫Ʈř̮Ģžŭ˫ŵ̮ĿƤĜŢƌ̮œ˫ŊƮķ̮ńŵ˫Ļ̮ŚƜƏ̮ƍƖƌķŘƜč̮œķŘŽķ̮ŀŽ˫Ļ̮ƕ̮̩˫ĠŢƏķœ̮ƕ̮ŘƔš̮ĿķŘƜƜźŁ̮˫Ļƌ̮Ģ̮œ̮Ɩš'̮ 

˴̦̦ 'Ș̌ƓƕĘč̦şƕŗ 

ķ̮Ʈ̮Ǝ̮̮̮Ģ̮ŝŗŘĻ̮ƒĻ̮ŠƓƕĘč̮̮Ļ̮ŘŊŁƜ̮Ŀ̮˫̮̮̮ƓƜ̮Ə̮˫Ŋ̮̮ ĢƏķŘƮķ̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ƍķŘƜğķŘŽ̮Ģ̮̮ řķ̮̩œ˫žłŝķ̮˫ĻĚ̮Ʈ̮̮ě̮̮ŠƓƕĘčƜ̮ž̮Ģ̮̮̮Ɛ̮łļƌĢ̮̮̮ƕ̮ŗ̮ŘĻƮ̮œ̮ŘĜ̮̮
Ŕ̮čƮ̮ł̮ő˫ƐšŗķŔ̮̮Ģƌ̮Ģ̮œ̮řķœŘč̮̮Ƈ̮ƖŝŘě̮ƕ̮ƇƖŝŘě̓˼̮̮ ˭˳˱˲˸̮̮̮̒ '̮̮˭ƍķŘŲƐļō˫ť̮ŘŲƏ̮ƒƮ˫č̮ŘĻŔ̮čƮ̮ŝ̮˫ƐšŗķŔĢ̮̮̮ƒ̮Ļŗ̮Ɩŭ̮̮Ť̮őķ̮̮ķ̮ŘĻġ̮̮̮

Ŕ̮č̮şƕ˫ěƮ̮̮̩ Ŕ̮˫ Ɠġ̮̮̮̮čƜ̮Ė̮Ɯ̮̮̩ Ŕ̮̮Ɠ̮̮ŔƐƏ˫ƌƜ̮ƍ̮˫Ŋ̮˫ Ɠ̮̮Ə̮ķƕŗ̮Ŀƣ˫ō̮ƕĢ̮̮̮ř̮̮˭ŀŝķ̮ĺŝ˫ƐƌƮ̮ķ̮Ř̮̮Ɠ̮˫ƌ̮ŘĻƜ̮ŀ̮̮̮Ļ̮ŘŊŁƒ̮̮̮̮řƮ̮̮̮ ƒłŞƍ̮ķŘƜğķŘŽ̮̮Ə̮˫Ŷƌ̮ƕĢ̮̮̮
̮̮ ƒěƍ̮ī̮˫ Ɠ̮̮œ̮Ɩő̮ƒłŞƮř̮ƒĻŘŊŁ̮ƒĻ̮̮ƌ̮̮ŀļŞƏĢ̮̮˭ ŔƐƓœ̮̮̮ěĮŁƜ̮Ŕ̮̮̮̮̮ ŠƓƕĘč̮'œŗķœ̮̮ Řũ˫ō̮̮ řķů̮˫Ŏƈ̮̮Ř̮ŲƏġ̮̮̮̮˫ č̮ŘĻƮ̮ƒ̮̮̮̮̮ ġŘŲƏ̮œŘĜƮƕŗ̮ƒŝ
Ŷ̮ŁœƖőƜ̮ƜƎ̮Ř̮ğ̮̓ ̮ġķ̮ŗƮ̮ƍ̮˫̮̮ŝ̮œ̮ƕĢ̮̮̮̮˭˳˱˱˱̮̮ ƒě̮̮̮̒ řķ̮ķŗ̮̩ŚƜĠƏķġ̮Ŕƌīŗ˫ěœƖő̮ŔƮœ̮ƒƮƕķř̮̮ ˭Š̮ƏķƖŁ̮̮ū̮˫ļŁŗķ̮ƕŔ̮Ɛƌġ̮̮̮ũ̮ƖŁƜ̮Ō̮̮̮̮ƌĢ̮̮̇ ŔƓœ̮̮
Ř̮ŲƏƮ̮ƒ̮̮̮̮ŘŉƮ̮ƍ̮˫̮̮̮̓ƈ̮ƖŽĢ̮̮̮̮˭ ƍƖŞĎƌ˫Ł̮ƕ̮̮˳˱˲˸̮̮̮̮̙̒ ƌ˫ŶŁ̮ƒě̮̮̮ƔĻƜ̮ƒ̮Ɛ̮̮ł̮Ə̮ķŗƜ̮ƒ̮Ŋ̮̮ƌ̮̮Ƈœ˫ŶŁƜ̮ƍ̮˫̮̮Š̮ƈ˫ĕĿ̮ŗ˫Ɣƌ̮ƕ̮˫Ɠƌ̮̮˫ƓĢ̮Ŕ̮Əķœ̮̮Ƈ̮Ŕƌ̮ƕ̮̮̮̮ ˫ƌŘč
̮̮̓ƉŝƜ̮Ǝ̮̗Ġ̮̮̮̮ ƕĢ̮ƈ˫ƔƜƌ̮ŀƏŚĜƜĕ̮̮̮˭˳˱˱˱Ś̮ƔĻ̮ƒě̮̒Ʈ̮ł̮Ş̮̮ Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮̮ ķŗ̮̙ ť˫ō̮̮̮ƓƜ̮ƍ̮˫Ŋ̮˫ Ɠġ̮̮̮̮̮ ˭̙ƌ˫ŶŁ̮˭ŀļņƌ̮̮ ŀƜžƜě̮̮ ˭ŬĻķƕŗ

̮̮ ƍķŚƜƌ̮˫ ƐŶƌĢ̮Ɠœ̮̮Ƃ̮ŽƖƌ̮ƕ̮̮ ŔƏķœ̮ŀƜ̮̮ ŀŝķ̮ŗķƖłŝķ̮̮ ˭̮ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġŔ̗Ŏƌ̓˳˱˳˳̮̮̮̮̒'̮
ķ̮ŘĻġ̮̮̮̮̗ ŭķƜ̮ƍ̮˫Ɛ̮̮̮̮ ŗ˫ļłŵķ̮řķƮ̮ƒ̮łŽ˫̮˭ ˫Ɠ̮̮̮˫ ƓœŗķŔƏ˫łŝķ̮ƒĻ̮ƒŶƈ˫Ůƌŗ̮˫ļłŵķ̮ŀƜƉĻ˫Ɓ̮ġ̮̮̮˭Ƈ̮˫ƂłƏķ̮ŀƜƉĻ˫Ɓ̮̮̮˭̮̗ ŭķƜ̮ƍ̮˫ƐŖ̮čƮ̮Ř̮ġ̮̮̮̮̮ ŀƜƉĻ˫Ɓ̮ƕĮ̮ŁƜ̮ƮŔ̮̮̮
̮˫ čƮ̮Ŕ̮Ɛļ̮̮̮̮ 'ŀŝķ̮̮ ŀƜƉĻ˫Ɓř̮ķ̮ŗ˫ļłŵķ̮̮̮ŘŭƮ̮ƀ̮̮̮̮ƒŝƒ̮Ə˫ğř̮˫ŝġ̮̮̮̮̩ œķœ̮̮ ̙ƌ˫ŶŁ̮ƕ̮˫ƓƏ̮ƣƖŭĢ̮Ŀ̮Ŕƌ̮̮̮̮ ˫ĻƏ̮œƖƌřīĢ̮̮˫ Ɠ̮̮̮̮ 'Ŕš̮ŗķŘƁŘĻƇ̮˫ƂłƏķ̮ŀƜƉĻ˫Ɓ̮̮

ť̮ƖŁ̮ƒĵķŗķ̮˫ĻƜ̮ż̮̮˫ Ɠġ̮̮̮̮ƐŹĢ̮̮̮̮̮řķŀ̮ƜŶƁƖƌ̮̮̮̮ ƕƏ̮œƖƌřīĢ̮̮˫ Ɠ̮̮Ŕ̮š̮̙ť˫ō'̮̮̮̮̗ ŭķƜ̮ƍ̮˫ƐŖ̮čƮ̮Ř̮ġ̮̮̮̮̮ şŗķŚğ̮̩ķŗ̮řķƊ̮˫ğƒ̮ĻƊ̮˫ğ̮̮̮̮ ŠƓƕĘč̮ŔƐƮīŘŽ̮̮ ƕ
Ɖ̮Ļ˫ƁƜ̮ŀ̮̮̮̮ĮŁƜ̮ƮŔ̮̮̮̮ƋƓ̮̮Ř̮ŭ̮řķƮ̮ƀ̮̮̮̮̮ 'Ŕƌī̮ŀŝœ̮ƒĻ̮ƍķŗ˫Ĝ̗Ɠ̮˫Ļ̮ńŎĻ̮ƕ̮̙ƌĮŁ̮̮ ˭ŠƓƕĘč̮ƎƮķ̮ŗœƁ̮Ƥőķ̮Ŀ˫ŲōƤƌĢ̮̮̮Ɩ̮ƈƕķƮ̮ŀ̮̮̮ŀ̮šķœ̮̮
ƒ̮Ļķ̮Ʈ̮Ǝ̮Ł̮ŘŁƜ̮ĺ̮̮̮̮̮ƒěƏ̮œƖƌřīĢ̮̮˫ Ɠ̮̮̮˫ ũŗƮ̮ŀ̮̮̮̮̮ ƒƏ˫Ɠ˫ğīŔ̮ƏœŘě̮ƊƤŵķ̮ķŗ̮ŠƓƕĘč̮ŗœ̮ŀěŘš̮ġķŘĻ̮œƖőƌ̮ŘŎƌ̮˭Ġ̮Ə˫Ģ̮̮̮̮̗ ŪŁƜ̮Ǝ̮̮̮̮̮ řķ̮ƕ̮Ŕš

̮̮ ŇƕŘő̮ƀō̮̮ ŠƓƕĘč̮ŔƐƮīŘŽ̮řķī̮̮ĺƁķƖŵ̮ƍƕŔĻ̮̩ ˫ğ̮̮̮̮ 'ŔƏŔšŴ̮̗ŉŗ̮ƕīġ̮̮̮̮̩ œķœŭ̮̮˫ƓĢ̮̮̮ƒ̮ļō˫Ŧƌ̮̙ƌ˫š̮ƕ̮Ŕš̮Ɗ˫ŊƏķ̮̩˫ƌ̮Šš̮˫ Ɠġ̮̮̮
Ə̮Ɯ̮ƒ̮̗̮̮ŗ̮˫łő˫ŝƮ̮̮˭ ƒłŽ˫̮̮̮̩ ŔƓ˫Ţƌ̮˫ Ɠġ̮̮̮ŝ̮ƤěĢ̮̮̮̮̮ƕ̮̮ƒĕŘłŽœƮ̮ŀ̮šķœœ˫̮˫ Ɠġ̮̮̮Ɖ̮ƌĮŁĢ̮̮̮ƒ̮ŝ̮'œƖĻƒ̮Ə˫ğř̮˫ŝġ̮̮̮ş̮ƕŗ̮̮˫Ļ̮˫ƓƎ̮łŽŘğ̮ŘŲƏ̮ŗœ̮̮
ƒ̮ļƐŉ̮˫ Ɠġ̮̮̮̮̮ żƉłŒƌ̮̮ ƒłŞƮř̮ƒĻŘŊŁƏ̮œƖƌřīĢ̮̮˫ Ɠ̮̮̮ƉŽ̓Ɯ̮Ě̮˽̮˭̮̮˳˱˳˳̮̮̮̒ę̮ŗœ̮̮Ŷ̮ƌ˫ŉĢ̮̮̮̮̮ ŠƓƕĘč̮ƒƉĶŞƌ̮řķ̮̮ ˫ƌ̮ƒĻƒ̮ĵķŗķ̮̮̮ƌĢ̮Ŕ̮Ɠœ̮̩ œķœ̮'̮̮ ˫Ɠ

Ɗ̮ŘƏ̮řķ̮̩œ˫žłŝķ̮˫ĻŽ̮ķŗ̮ķŚ̮̮̮̮ ķœƖƜě̮ŜĜƌƉ̮ŎŁƜ̮̮̮̮̙̮̮ ˫ƓƖĠƈķ̮˫Ł̮Ŕš̮̮ ƎƜƌ˫Ūƌ̮ƕ̮˫ ŝ˫Ɛš̮ŠƓƕĘč̮ŻķŔƓķ̮˫Ļ̮ŬļŁŘƌĢ̮Ʈ̮̮̮̮ ƕ̮ŔƏƖš̮˫ ƔƏŗœƮ̮ŀ̮̮̮
ƈ̮ŔƌĢ̮̮̮̮čƜ̮œ̮˫ƔƐŢġ̮̮̮Ɠ̮̮̙ƌ˫ŶŁ̮řķƜ̮Ə̮˫Ŋ̮̮ Ģƒ̮ĵķŗķ̮̮œ̮œŘğ. 

 

1. Creswell & Creswell 

2. Flick 



Ɩ̮čĢ̮Ʈ˫Ʈ̮̮ž̮ŭ˫ŵĢ̮̮̮ğ̮ķŘŽ̮ŗœġ̮ŘƜ̮̮Ɖ̮ĠƏķ̮ƍ˫ĻřĢ̮ŞƜ̮̮̮ƒĻŉ̮ŗ˫ő̮ƍ˫Ļř̮ƍķƖƐŵĢ̮̮̮ķ̮̮ŗœƍ̮ķŘƮ(̮̮̮Ļ̮̮ƒƌŘĜƌĿ̮˫Ɯ̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲̮&˴˲ ˲˴ 

 

&̦̦˲˴Ə̦œƖƌřīĢ̦̦˫ Ɠ 

̮̮řķ̮˭ŠƓƕĘč̮ƎƮķ̮ŗœƒ̮ƏƖ̗Əğ̮Ɯ̮Ř̮ġ̮̮̮ķ̮ŘĻ̮ŔƐ̗ŽŔƓġ̮̮̮̮̮ĹŖŉƏ̮œƖƌřīĢ̮̮˫ Ɠ̮̮ƕ̮̮ś˫ŝķ̮ŘĻƮ̮ğ̮ĘĢ̮̮˫ Ɠġ̮̮̮Ƈ̮ķİŝ̮˫Ļ̮ŬļŁŘƌ̮˫ Ɠġ̮̮̮̮̮ ŠƓƕĘč
̮̮Ŕš̮̩œ˫žłŝķ̮̮ ˭ƇƖŝŘě̮ƕ̮ƇƖŝŘě̓˳˱˲˸̮̮̮̒ '̮̮ƍ˫Ɯƌ̮řķ˲˱˱̮̮ƒ̮ě̮ƒƜƈƕķ̮ĺƉŭƕķœ̮̮Ɩ̮ŊŢƏķœġ̮̮̮ŝ̮˫Ɛšŗ˫ěĢ̮̮̮ŝ̮˫Ɛšŗ˫ě̮ƕĢ̮̮̮̮̮ Ŕšŗķ̮̮ ƕ
̮̮ ŗœ̮ġŘłěœř̮Ʈ̮ƒ̮ő˫šŘ̮˫ Ɠġ̮̮̮Ɖ̮ĠƏķ̮ƍ˫ĻřƜ̮Ş̮Ģ̮̮̮ ˭Ŕ̮ƐƏ˫ƌ̮̮̮ĻœķƜ̮Ŀ̮˫̮̮Ɖ̮ĠƏķƜ̮Ş̮Ģ̮̮̮̮˭Ɖ̮ĠƏķ̮ƍ˫Ļř̮şřƖƌī̮˭ƒ̗ŉŘŁƜ̮Ş̮Ģ̮̮̮̮ƒĻƍ̮ķƖƐŵ̮̮ŉ̮ŗ˫ő̮ƍ˫ĻřĢ̮̮̮
Ɖ̮ĠƏķ̮ƕƜ̮Ş̮Ģ̮̮̮ƌ̮Ɩ̗ŵĢ̮̮̮˭ƕ̮œ̮ŗœ̮̮Ŕ̮ƏœƖĻ̮ƍķŘƮķ̮̩˫ĠŢƏķœ̮̮̮̮˭řƮ̮ƒ̮ŵƖ̗ŊƌŘ̮̮Ŕ̮Ɛ̗ŽŔƓġ̮̮̮̮̮̙ƌ˫š˴˱̮̮ŀ̮ěŘšķ̮ŘĻ̮̩ŔƐƐěġ̮̮̮Ŵ̮̗ŉŗ̮ƕīġ̮̮̮
̮̩ œķœ̮˫ Ɠġ̮̮̮̗̮ŵƜ̮ƀ̮̮ķ̮̮'Ŕš̮Ĺ˫ŒłƏķƮ̮Ǝ̮̮̮ķƒ̮ĵķŗ̮̮̮Łť̮ƖƜ̮ż̮̮˫ Ɠġ̮̮̮̮ƐŹĢ̮̮̮̮ƕ̮̮ ƇƖťķ̮ŘĻ̮ĢƐłļƌ̮ƀƜ̗ŵ̮̙ƜƉŎŁƂ̮ŎŁƜ̮ƀ̮̮˫ Ɠġ̮̮̮̮̮ ƒĻ̮ƒŉƖŁ̮˫Ļ̮ĢžƜě

̮̮ ų˫ļšķ̮̙ťķ̮̩ œķœ̮˫ Ɠ̮̮̮̮ ̩řƖō̮̩œŘłŞğ̮ĢŝŗŘĻ̮ƕƒ̮ŉƖŁœŗƖƌ̮̮̮̮ ķŗƍ̮˫ĜƌķŖ̮čƮ̮Ř̮̮̮'̮ŀő˫ŝ 
Ə̮œƖƌřīĢ̮̮˫ Ɠġ̮̮̮Ĺ̮˫ŒłƏķ̮̮Ɩ̮ŊŢƏķœ̮̙ƌ˫š̮̩ŔšƮ̮ƍ̮˫̮̮č̮̮˫Ł̮ŬŝƖłƌ̮ŬƉŞŁ̮ŋƖŮŝ̮˫Ļ̮ƍř̮ƕ̮œŘƌƜ̮ƒ̮łŽŘŢ̮̮Ɖ̮ĠƏķƜ̮Ş̮Ģ̮̮̮ŭ̮̮ƒě̮œƖĻƜ̮ž̮Ģ̮̮̮
Ɛ̮ŝ̮řķƜ̮Ǝ̮̮̮̮̮ ƕŋ̮ƖŮŝ̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮̮ ķŗŀ̮ŽŘğ̮ŘĻ̮ŗœ'̮̮̮̮̮ ĢƌƖ̗ŵ̮ƍ˫Ļř̮ƍƖƌřī̮ƍķŘƜğķŘŽ̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ŘĻ̮ŬƉŞŁ̮ŌŮŝ̮ƎƜƜŶŁ̮ġķŘĻ̮ķŔłĻķ

̮̮ƕ̮Ŕš̮ƒłŽŘğ̮ƍ˫Əī̮řķ̮œŗƖžŞěī̮̩ œķœ̮˫ Ɠġ̮̮̮Ɗ̮˫̗Ł̮'Ŕš̮ġŗƕīœŘğ̮ŚƜƏ̮Ģłő˫Ɛš̮ŀƜŶ̗ŉ̮̮Ə̮œƖƌřīĢ̮̮˫ Ɠ̮̮̮̮ƒĻŘŊŁ̮̙ Ļ˫Ɓƒ̮ŉƖŁ̮̮̮̮ řķ̮ġķ
̮̮ ĢŞƜƉĠƏķ̮ġŘƜğœ˫Ʈ̮̮ řķ̮Ŝč̮ƕ̮ŔƐłšķœƒ̮ĵķŗķ̮̮ũ̮ƖŁƜ̮Ō̮̮̮̮̮ ̙ƌ˫ě̮̮ ƎƮķ̮Ɗ˫ŊƏķ̮şƕŗƒ̮Ŷƈ˫Ůƌ̮̮Ř̮ĠŢƓƕĘč̮ŬŝƖŁ̮˫ ũŗ̮˭Ʈ̮ŀ̮̮̮ƒ̮Ə˫Ɠ˫ğī̮̮̮̮ œƖő

Ŕ̮ƏœŘě̮ƊƤŵķ̮ķŗ̮ƀƜƂŎŁ̮ŗœ̮ŀěŘš̮ƒĻ̮ŀļŞƏ̮̮ ƇƕŔŉ̮'˲̮̮̮ƕƮ̮ğ̮ĘĢ̮̮˫ Ɠġ̮̮̮Ŷ̮̗ŉƜ̮ŀ̮ł̮ő˫ƐšĢ̮̮̮ƈ̮ƕķ̮ƒƏƖ̗ƏƜ̮ƒ̮̮̮̮̮ ķŗ̮̮ ƍ˫ŢƏƌ̮Ģ̮Ŕ̮Ɠœ'̮ 

̮ƇƕŔŉƕ˲̮˰Ʈ̮ğ̮ĘĢ˫Ɠġ̮Ŷ̮̗ŉƜŀłő˫Ɛš̮œķŘŽķ̮ĢŀěŘš̩ŔƐƐě̮ĢžƜě̮ƕ̮Ģ̗ě̮ŠŒĻ̮ƕœ̮ŘƓ̮ŗœ 

Ģ̦ğĘƮƕ̮ƒƂļŭ̮Ģ̦ƏķƕķŘŽ̮Ŕ̦ťŗœ̮

Ǝ̮ŝ̮

˳&˵˲ ˹̮˲˹˱̮!˷ ˱̮

˴&˱˳ ˵̮˷˺̮!˳ ˴̮

˴&˷˴ ˱̮˶˲̮!˲ ˸̮

ŀƜŞƐŉ̮
œ̮Řƌ̮˸˱̮!˳ ˴ø˴˴̮

ƍř̮˳˴˱̮!˸ ˺ø˷˷̮

̮ƍ˫Ļř̮ƒĻ̮ŬƉŞŁ̮ŌŮŝ
ĢŞƜƉĠƏķ̮

ġ̮Ŕłļƌ̮˶˶̮!˲ ˹ø˴˴̮

ŬŝƖłƌ̮˲˷˶̮!˶ ˶̮

ƒ̮łŽŘŢƜč̮˹˱̮!˳ ˷ø˷˷̮

̮



˲˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

&̦̦˳˴̦˫ ƓŗķŚĻķ̦ƕ̦œķƖƌ 

̮̮ ġķŘĻŴ̮̗ŉŗ̮ƕīġ̮̮̮̮̩ œķœ̮̮ ̩œ˫žłŝķ̮ŗķŚĻķ̮ƒŝ̮řķ̮˫ƓŔ̮š̮̮ř̮̮ŋŘš̮ƒĻ̮ƒěƮ̮Ř̮̮̮ŀ̮ŝķ: 

&˲˳&˴̦̦ƒ̦ļō˫Ŧƌ̦˫ Ɠġ̦̦̦̦ƏƜ̦ƒ̦̗̦ŗ˫łő˫ŝƮ̦ƒ̦łŽ˫ 

̮̮ Ɗ˫̗Ł˴˱̮̮Ģ̮ƏœƖƌřī̮̮Ə̮̮ƒļō˫Ŧƌ̮ƒƉōŘƌ̮ƕœ̮ŗœƜ̮ƒ̮̗̮̮ŗ̮˫łő˫ŝƮ̮ƒ̮łŽ˫̮̮œ̮Řě̮ŀěŘšŔ̮ƏƇ̮ƕķ̮ƒƉōŘƌ̮'̮̮ƒ̮ļō˫Ŧƌ̮̮ ˭˵˶̮̮̮̮ ˫Ł˷˱̮̮̮ƁœƜ̮̮˭ ƒƂ̮̮̮̮ ̙ƌ˫š
̮̮ŀļŅĻ̮ŘŊŁƒ̮̮̮Ɖ̮ě̮̮ĢŞƜƉĠƏķ̮ġŘƜğķŘŽ̮Ģƒ̮Ļƍ̮ķƖƐŵ̮̮Ģ̮ŉŗ˫ő̮ƍ˫Ļř̮̮˭̮̮ęŗœƏ̮œƖƌřīĢ̮̮˫ Ɠ̮̮Ģ̮ĠłŞő̮řķ̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮˭Ś̮ƔĻƮ̮ł̮Ş̮̮ Ģ
ƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮˭̮˫ ƓœŘļƓķŗġ̮̮̮Ų̮ƐŁƜ̮Ƌ̮̮̮Ɠ̮Ɯ̮ƍ̮˫Ŋ̮̮̮̮ŬƉŞŁ̮ƕƏ̮˫ĻřĢ̮̮̮Ə̮œƖƌřīĢ̮̮˫ Ɠ̮̮œ̮ƖĻ̮̮˭Ɗƕœ̮ƒƉōŘƌ̮'˴˱̮̮̮̮˫Ł˵˶̮̮Ɓ̮œƜ̮̮˭ ƒƂ̮̮̮̮ŘĻ̮̮ ŇķŘŒłŝķ

š̮˫Ə̮ƎƜƌ˫ŪƌĢ̮̮̮Ɖ̮ŎŁ̮řķƜ̮̮̮̮̮̙ƈƕķƜ̮ƒ̮̮̮œ̮ƖĻ̮ŚěŘ̗łƌķ̮̮'Ʈ̮Ǝ̮̮̮ƒ̮ļō˫Ŧƌ̮˫ Ɠ̮̮ƒ̮Ļƒ̮ƏƖğķ̮ġ̮̮̮̮̮˫Ł̮ŔƏŔš̮ĢōķŘŭŻ̮˫ŮŶƏķŖ̮čƮ̮Ř̮ġ̮̮̮̮̮Ɗřƣķ̮ŘĻġ̮̮̮̮̮ ŀļŅ
Ļ̮ŘŊŁƒ̮̮̮ř̮Ʈ̮ƒ̮łŞ̮̮̮̮ ̙ƜťķƏ̮œƖƌřīĢ̮̮˫ Ɠ̮̮̮̮ 'ŔƐš˫Ļ̮ķŗķœ̮ķŗƒ̮ļō˫Ŧƌ̮˫ Ɠ̮̮ƒ̮ĻĿ̮ŗƖť̮̮Ł̮ƖťĢ̮̮̮ƕ̮̮ŔƏŔš̮Ŭļũ̮̮̮̮ Ǝłƌƒ̮ļō˫Ŧƌ̮˫ Ɠ̮̮̮̮ ̩ėķƕ̮ƒĻ̮̩ėķƕ

Ŕ̮š̮̩œ˫Ɯč̮ŖŹ˫ě̮ġƕŗ̮ŻŘŦŁ̮ƕ̮̙őœ̮ƍƕŔĻ'̮ 

&˳˳&˴̦̦̦̩ ŔƓ˫Ţƌ̦̦ș̂ƤěĢ̦ 

Ř̮ƂŁƮ̮̮˫̮ļ̮̮̮̮̮̋˲˳˱̮̮̮̩ ŔƓ˫Ţƌ̮ŀŵ˫ŝ̮̮Ģ̮ŝƤě̮̮̮̩ ŗƕœ̮ŗœ̮˫ Ɠ̮̮ƍ˫Ļř̮şřƖƌī̮ġƉ̮ĠƏķƜ̮Ş̮Ģ̮̮̮̮̩ ˫ĠŢƏķœ̮ŗœķ̮̮'Ŕš̮Ɗ˫ŊƏķ̮˫ƓƮ̮Ǝ̮̮̮̮̩ ŔƓ˫Ţƌ̮̮ ŘĻ̮˫Ɠ
ġ̮ŘƜğœ˫Ʈ̮ŀƜƈ˫ŶŽ̮̮̮̮˭ƖŊŢƏķœĿ̮˫Ə˫ŊƜƓ̮řķŘĻķ̮̮̮˭Ƌ̮ƉŶƌ̮ĿƤƌ˫ŶŁ&̮Ɩ̮č̮ƕ̮ƖŊŢƏķœƮ̮̮̮˫ĢƮ̮̮̮̮śƤěŚ̮ěŘ̗Ł̮̮̮̮'ŔƐłšķœƮ̮ŀ̮šķœœ˫̮˫ Ɠġ̮̮̮

ƌ̮Ɯ̮Ə̮ķŔĢ̮̮̮̮ƁœƜ̮ƀ̮̮̮̮̮ ̙̗Ĝƌ̮̩ œķœ̮˫ Ɠġ̮̮̮̮̮ ƕ̮ƒļō˫Ŧƌƒ̮ĕŘłŽœ̮˫ Ɠġ̮̮̮̮̮ ŀšķœœ˫ƮƉ̮ƌĮŁĢ̮̮̮̮̮ ƕ̮̮ ġƕ˫ōĻ̮Ɯ̮Š̮Ɛ̮˫ Ɠġ̮̮̮̮̮ ţƖŦő̮ŗœ̮ĢłƜŶƁƖƌ̮ƕ̮ĢłŽ˫Ļ
̮̮ ƒłŞƮř̮ƒĻŘŊŁƏ̮œƖƌřīĢ̮̮˫ Ɠ̮̮'̮œƖĻ 

&˴˳&˴̦̦ƒ̦ĕŘłŽœ̦˫ Ɠġ̦̦̦̦Ʈŀ̦šķœœ˫̦̦Ɖ̦ƌĮŁĢ̦ 

Ə̮œƖƌřīĢ̮̮˫ Ɠ̮̮ƒ̮ĻŘŊŁ̮˫ Ɠġ̮̮̮̮̮ĿŔƌ̮ƒĻ̮ķŗ̮œƖő̮ġŘƜğœ˫Ʈ˷̮̮̮̮ŗœ̮̩˫ƌƒ̮ĕŘłŽœ̮˫ Ɠ̮̮ŀšķœœ˫Ʈ̮ġƉ̮ƌĮŁŔ̮ƏœŘě̮ŀļŅ̮Ģ̮̮̮̮ƕ̮̮ ƒłŞƮř̮ƒĻŘŊŁ
Ģ̮ŞƜƉĠƏķ̮ƍ˫Ļř̮ġŘƜğķŘŽŚ̮ƔĻ̮˭Ʈ̮ł̮Ş̮̮Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮Ų̮ƐŁ̮ƕƜ̮Ƌ̮̮̮Ɠ̮Ɯ̮ƍ̮˫Ŋ̮̮̮̮ķŗ̮œƖőġ̮ř˫ŝŔƐłŞƌ̮̮Ŕ̮ƏœŘě̮̮'̮˫ ̗ƐƓķŗĢ̮Ʈ̮˫ Ɠġ̮̮̮̮̮ ƒĻ

Ə̮œƖƌřīĢ̮̮˫ Ɠ̮̮'̮ŔƐƮ˫̗Ə̮ŗ˫Ɣűķ̮ķŗ̮Ģžŭ˫ŵ̮Ŀ˫Ə˫ŊƜƓ̮ţƖŦő̮ŗœ̮œƖő̮ĢŦŒš̮ƒĻŘŊŁ̮˫Ł̮Ŕš̮̩œķœ 

&̦̦˵˴ƀ̦ƜƂŎŁ̦ƒƮƕŗ 

̮̩ œķœ̮˫ Ɠ̮̩ Ŕš̮ġŗƕī̮Ŵ̗ŉ̮ġ̮̮ƒ̮ļō˫Ŧƌ̮řķ̮˫ Ɠ̮̩ Ŕš̮Ŭļũ̮ġ̮̩ ŔƓ˫Ţƌ̮˭̮˫ ƓĢ̮ŝƤě̮ġ̮̮̮̮ ƕ̮̮ ƒĕŘłŽœƮ̮ŀ̮šķœœ˫̮˫ Ɠġ̮̮̮Ɖ̮ƌĮŁĢ̮̮̮ƒ̮Ļŗ̮ƖŲƐƌ̮̮
̮̮ ĢƮķƕŗ̮ƕ̮ĢƮ˫Ʈ˫č̮ŠŊƐŝŴ̮̗ŉŗ̮ƕīġ̮̮̮Ŕ̮ƏŔš̮̮ 'Ŕ̮ƐƮīŘŽ̮̮ŗ̮ķŖğŔěġ̮̮̮̮̮ ƕŞ̮žŁƜ̮Ř̮̮̮̮̩ œķœ̮˫ Ɠ̮̮̮̮ŗœƉ̮ŎŁ̮ƋŲƐƌ̮Ŀ˫ŞƉŉƜ̮Ɖ̮̮̮ ŀěŗ˫Ţƌ̮ƀƮŘŭ̮řķ̮Ģ
Ŕ̮š̮Ɗ˫ŊƏķ̮ƎƜƂƂŎƌ̮̮'̮˭ ŔŶĻ̮ƒƉōŘƌ̮̮̮̮ƎłšķŖğ̮ęķŘłšķ̮ƒĻƮ̮ƒ̮łŽ˫̮˫ Ɠġ̮̮̮Ɖ̮ěƜ̮Ŕ̮ġ̮̮̮̮̮˫ĻƏ̮œƖƌřīĢ̮̮˫ Ɠ̮̮ķ̮ŘĻŀ̮Ž˫Ʈŗœ̮ġ̮̮Ļ̮œ̮ŗƖőř˫̮̮ƍ̮ī̮˫ Ɠ̮̮̮̮ ƕ



Ɩ̮čĢ̮Ʈ˫Ʈ̮̮ž̮ŭ˫ŵĢ̮̮̮ğ̮ķŘŽ̮ŗœġ̮ŘƜ̮̮Ɖ̮ĠƏķ̮ƍ˫ĻřĢ̮ŞƜ̮̮̮ƒĻŉ̮ŗ˫ő̮ƍ˫Ļř̮ƍķƖƐŵĢ̮̮̮ķ̮̮ŗœƍ̮ķŘƮ(̮̮̮Ļ̮̮ƒƌŘĜƌĿ̮˫Ɯ̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲̮&˴˲ ˲˶ 

 

̮̮ŠƮķŚŽķƂ̮ŎŁ̮ŗ˫ļłŵķƜ̮ƀ̮̮̮œ̮ƖĻ̮̮̮̮˭ƇƖŝŘě̮ƕ̮ƇƖŝŘě̓˳˱˲˸̮̮̒ķ̮'Ʈ̮Ǝ̮̮̮ƕ̮ŗƮ̮œ̮ŘĜ̮̮Ɓ̮œƜ̮ƀ̮̮̮ƌ̮̮̙ƌ˫ŶŁƜ̮ƍ̮˫̮̮Ģ̮ĠłŞő̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮˭Ś̮ƔĻƮ̮ł̮Ş̮̮ Ģ
ƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮˭Ų̮ƐŁƜ̮Ƌ̮̮̮̮ƓƜ̮ƍ̮˫Ŋ̮̮Ə̮˫Ļř̮ŬƉŞŁ̮ƕĢ̮̮̮̮ƌƜ̮ƍ̮˫̮̮Ģ̮ƏķŘƮķ̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ƍķŘƜğķŘŽ̮̮̮̮ ķŗƇ̮Ɩťķ̮ŀƮ˫ŵŗ̮˫Ļ̮̮Ž̮˫žšƜ̮ŀ̮̮̮Ŗ̮čŗķŘĜŁ̮ƕƮ̮Ř̮̮̮ ġ

̮̮ ƎƜ̗ŪŁƌ̮Ģ̮Ŕ̮ƐěŴ̮̗ŉ̮'ŗ̮ƕīġ̮̮̮̮̩ œķœė̮̮řķ̮˫ƓƖ̮ƏķƮ̮ƒ̮̮̮̮̮ Ǝĵƕė̮˫Ł˳˱˳˵̮̮̮̮ řķ̮Ŝč̮ų˫ļšķ̮ƕ̮Ŕš̮Ɗ˫ŊƏķ˴˱̮̮Į̮Ł̮ƒļō˫ŦƌƜ̮ƮŔ̮̮̮Ŕ̮š. 

&̦̦˶˴̦̦ ̩ƖƜšƉ̦ŎŁƜ̦̦̦̦̙̦̩ œķœ̦˫ Ɠ 

Ɖ̮ŎŁƜ̮̮̮̮̙Ģ̮ŵƖũƖƌ̮̮̮īŘŽƮ̮Ŕ̮Ɛ̮̮̮̮ ̙ƜƉŎŁ̮̩ œķœ̮˫ Ɠ̮̮ķ̮ŔƓ̮ķŗƮ̮ŀ̮̮̮̮̮ ƕ̮œŘě̮̮ ƍī̮ŬŝƖŁ̮̮ ŗœ̮˫ƓƖĠƈķƒ̮ŵƖ̗Ŋƌ̮˫ Ɠ̮̮̮˫ ŝ˫ƐšŔ̮š̮ĢƮ̮̮ę̮ŗƤě̮ƕ̮ƍķŘĻ̓˼̮̮ ˭
˳˱˱˷̮̒ƕ̮ŗ̮'Ʈ̮œ̮ŘĜ̮̮Ł̮̮̙ ƜƉŎ̮̮Š̮ƏķƖő̮̙ƌ˫š̮˫ Ɠġ̮̮̮̮̮œŔŶłƌ̮̩ œķœ̮˫ Ɠ̮̮̮̮ƕř̮ķ̮̩œ˫žłŝķ̮̮ŝ̮Ɯ̮Ş̮̮̮Ƌłƍ̮Ɩ̗Ūƌ̮̮ŗ̮ķŖğŔě̮̮Ě̗ě̮˫Ļ̮ġƊ̮ŘƏŗ̮ķŚŽķ̮̮

̮ƒŒŞƏ̮ķœƖƜě̮ŜĜƌ˳˳̮̮̮ řķ̮'œƖĻƊ̮ŘƏŗ̮ķŚŽķ̮̮̮ ġķŘĻ̮ķœƖƜě̮ŜĜƌƍ̮˫ƌř˫ŝƓ̮œĢ̮̮̮̮̙ƜƉŎŁ̮ƕ̮̩ œķœ̮˫ Ɠ̮̮̮ Ģŝ˫ƜƁ̮ġŗķŖğŔě̮řķ̮̩œ˫žłŝķ̮˫Ļ
̮̓ ̮ĢƮķŘƂłŝķ̮ƕ̮̒ƒƮŘŲƏ̮ŘĻ̮ĢƐłļƌ̓ƍ̮Ɩ̗Ūƌ̮˫ Ɠġ̮̮̮̮̮ƎƮķ̮'Ŕš̮̩œ˫žłŝķ̮̒ŗƖƔűƖƏƊ̮ŘƏŗ̮ķŚŽķ̮̮̮̮ƎƮŘŁœŘĻŗ˫ěŘč̮řķƊ̮ŘƏ̮˫ ƓŗķŚŽķġ̮̮̮̮̮ ̙ƜƉŎŁ

Ə̮˫ğŔƐĕƧ̮̮̮ś˫ŝķŘĻ̮̩œķœ̮˫ ƓŗķœƖ̗Ə̮̮̮̮ ĢƏķƕķŘŽ̮ƒŢƂƏ̮ƕ̮˫ ƓŔě̮̮̮̮ ƕř̮Ʈ̮ƒ̮ŵƖ̗ŊƌŘ̮˫ Ɠ̮Ɯ̮ě̮Ŀ˫ƂƜƂŎŁ̮ŗœ̮̮ ġķŘĻ̮'ŀŝķ̮ƒłŞƮř̮ƒĻŘŊŁ̮ƕ̮Ģž
̮̮ ŠŊƐŝ̮ġķŘĻ̮ƣ˫Ļ̮ŗœ̮̩Ŕš̮œ˫Ʈ̮ƒƮŘŲƏ̮ƒŝ̮řķ̮Ģŝ˫ƜƁ̮ġŗķŖğŔě̮̩ ř˫ŝ̮˫ ƓĢ̮Ʈ̮̮Ŕš̮̩œ˫žłŝķ̮ŀƜƂŽƖƌ̮ƕ̮ŔƏƖƜč̮ŔƐƏ˫ƌƈ̮˫ōŗœĢ̮ƒ̮ě̮̮

̮̮ ĢƮķŘƂłŝķ̮ġŗķŖğŔěŀ̮ŽķŘű̮˫ Ɠġ̮̮̮'̮ŀő˫ŝ̮ƍ˫Ʈ˫̗Ə̮ķŗ̮ƒłŞĻ̮ĞƐƓŘŽ̮̮̮̙ ōķŘƌ̮̮̮̮ ̙ƜƉŎŁ̮̩ œķœ̮˫ Ɠ̮̮˫̮ Ļ̮̮̮čƜ̮ƕ̮Řġ̮̮̮ƕ̮ŗ̮řķƮ̮ƒ̮̮̮Š̮šƒ̮ƉōŘƌķ̮ġ̮̮̮
̮̮ ƍķŘĻ̮̮ ęŗƤě̮ƕ̮̓˳˱˱˷̮̮̮̮̮̒ 'Ŕš̮Ƈ˫ļƏœī̮ŘŽƮ̮Ŕ̮Ɛ̮̮ŗ̮ķŖğŔěġ̮̮̮ƒ̮ƉōŘƌ̮ƕœķ̮ġ̮̮̮ŗ̮ķŖğŔě̮̙ƌ˫šġ̮̮̮ķ̮ŘĻ̮ř˫Ļġ̮̮̮ŗ̮ķŖğŔě̮ƕ̮˫ƓƖĠƈķġ̮̮̮ŗ̮ƖŎƌġ̮̮̮
ķ̮ŘĻġ̮̮̮ƒ̮łŝœ̮Ƈ˫ŦŁķ̮̮ œƖĻ̮˫Ɠķ̮̓š̮Ļ̮ŗƖě̮ƕ̮śƕķŘłƜ̮Ǝ̮˽̮˭̮̮˲˺˺˹̮̒Ɖ̮Ļ˫Ɓ̮řķ̮̩œ˫žłŝķ̮˫Ļ̮''Ɯ̮ŀ̮̮˫ Ɠġ̮̮̮Ţ̮ƂƏƧ̮̮̮̮̮ ŗœ̮Ŀ˫źƈƊ̮ŘƏŗ̮ķŚŽķ̮̮ķ̮œƖƜě̮ŜĜƌ̮̮ ˭
ƈ̮ŔƌĢ̮̮̮č̮Ɯ̮œ̮˫ƔƐŢŔ̮š̮ĢŽŘŶƌ̮ŚƜƏ̮ġ̮̮Ɩ̮ŝƕœ̮ŬĻķƕŗ̮˫ŁƮ̮ƒ̮̮̮ƌ̮Ɯ̮ƍ̮˫̮̮̮̩ ř˫ŝ̮˫ Ɠ̮̮Ġ̮ƐƓŘŽ̮̙ƌķƖŵ̮ŬŝƖŁ̮ƒě̮ķŗĢ̮̮̮ƍ̮Ɩƌřī̮ŔƐƏ˫ƌ̮˫ Ɠġ̮̮̮Ř̮čŠ̮ƐŁ̮̮
Ŕ̮ŶŁƮ̮̮̮̮̮̙ƌĢ̮œ̮Ɩš̮̮̮̮ 'ŔƓœ̮ƍ˫ŢƏƌ̮Ś̮ƜƏ̮ĢƮ˫Ʈ˫č̮ƍķŚƜ̮̮˱ø˹˶̮̮̮̮̓˫ č˫ě̮ƎƓƖěœ̮ƖĻ̮̒'̮ 

˵̦̦ 'Ʈ̦ƒ̦łŽ˫̦˫ Ɠġ̦̦̦Ș̌ƓƕĘč 

̮ġķŘĻŇ̮ķŘŒłŝķ̮̮ƍ̮Ɩ̗Ūƌ̮˫ Ɠ̮̮ķ̮̮ŗœƮ̮Ǝ̮̮̮̮ ƒŶƈ˫Ůƌř̮ķ̮̮Š̮š̮ĹƖĕŗ˫ĕō̮Řƌƒ̮Ɖķ̮ġ̮̮̮ęŗƤě̮ƕ̮ƍķŘĻ̮̓˳˱˱˷̮̮̮̒Ŕ̮š̮̩œ˫žłŝķ̮̮Ş̮žŁ̮˫ŁƜ̮Ř̮ġ̮̮̮
̮̩ œķœ̮řķ̮ŘļłŶƌ̮ƕ̮Ŵƌ˫ŉ̮˫ Ɠġ̮̮̮ě̮Ɯ̮ž̮̮̩ œķœ̮ŀŝœ̮ƒĻ̮Ģ̮̮Š̮ƏķƖő̮˫Ļ̮ƍķŘĠŢƓƕĘč̮ķŔłĻķ̮'œƖš̮˫ Ɠġ̮̮̮̮̮ŗŘĜƌƒ̮ļō˫Ŧƌ̮˫ Ɠġ̮̮̮̮̮ ĢŞƮƖƏƕŗ

̮̩ Ŕš̮̮ ˭̮̮ ƒĕŘłŽœ̮ƎƜƌ˫ŪƌƮ̮ŀ̮šķœœ˫̮˫ Ɠġ̮̮̮Ɖ̮ƌĮŁĢ̮̮̮̮̮ ƕƮ̮ŀ̮šķœœ˫̮˫ Ɠġ̮̮̮̮ƌƜ̮Ə̮ķŔ̮̮ ̙ƜƉŎŁ̮ŔƐƮīŘŽ̮œŗķƕ̮̩Ŕš̮Ɗ˫ŊƏķ̮ĿķŔƓ˫Ţƌ̮Ģ̮̩ œķœ̮˫ Ɠ̮̮
Ŕ̮ƏŔšķ̮̮'Ʈ̮Ǝ̮̮̮̮ŗ˫ě̮̮̮̮ ƍŔš̮˫Ɛšī̮̩ř˫ŉķ̮̮ ˫Ļ̮̩ œķœ̮˫ Ɠ̮̮Ʈ̮̮ƍ˫Ĝƌķ̮ƕŀ̮šķœœ˫̮̮ŗ̮ķœŘĻġ̮̮̮̮ƈƕķƜ̮ƒ̮̮̮̮˫ ƓƖĠƈķ̮řķġ̮̮̮ŗ̮ķŘĜŁġ̮̮̮̮̮ ķŗœ̮ŗƕī̮ƋƓķŘŽ̮̮ '̮̮ ƎƮķī̮ŘŽƮ̮Ŕ̮Ɛ̮̮
Ɗ̮ŚƉłŞƌ̮̮ŗ̮ķŖğŔěĢ̮ƮķŘƂłŝķ̮ġ̮̮̮̮̩œ˫žłŝķ̮˫ĻƊ̮ŘƏ̮řķŗ̮ķŚŽķ̮̮̮̮ ķœƖƜě̮ŜĜƌ̮˫ ŉ̮˭œƖĻĢ̮Ʈ̮̮̮˫ ƓŔě̮ƒěġ̮̮̮̮̩ œķœ̮řķ̮ř˫Ļƈ̮ƖŁ̮˫ƓƜ̮Ŕ̮̮̮ķ̮ŘĻ̮̓ŔƏŔšġ̮̮̮

 

1. Braun & Clarke 

2. Strauss & Corbin 



˲˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮˫ ļŵ̮˭Ƈ˫ņƌĿ̮ŗ̮̮ś̮Ƥě̮˫ ƓƮ̮̮ġŀ̮őķƖƐĜ̮̮̮̙ Şě̮̮ ̩ŔƐƐěƒ̮Ļƍ̮ķƖƐŵ̮̮ŗ̮ķŖğŔě̮ ųƖƐŁ̮ƊŔŵġ̮̮̮ŉ̮˫łƐłŝķ̮Řť˫Ɛŵ̮'̒ŔšĢ̮̮̮̮ƏƜ̮Ś̮̮̮˫̮ Ļ̮̮Ə̮ķƖŒ̗ƓĢ̮̮̮
̮̩ ř˫ŝ̮˫Ļ̮˫ƓŔě̮˫ Ɠ̮̮˭̩Ŕš̮œ˫Ʈ̮ƒƮŘŲƏ̮ƒŝ̮ƒƮŘŲƏ̮ġ̮̮ŔƐƏ˫ƌ̮̮ƍœķœ̮ū˫ļŁŗķ̮̮ƍŔš̮ſŘŹ̮ś˫Şōķŗ̮œ̮̮̮˫ űƕƮ̮ż̮̮̮ƊƖƔžƌ̮ƒĻ̮̮̮̮ ŗ˫ŢŽ

ŉ̮ŗ˫ő̮̮'ŔƏŔš̮ŔƜƈƖŁ̮˭ Ģ̮̮ķŗ̮˫ƓŔě̮ƕ̮ƒƈƖƂƌŘƮř̮ġŗƖŎƌ̮ġŗķŖğŔěƒ̮ƂļŭŔ̮ƐĻġ̮̮̮̮̮ƎƜĻ̮ĢƮ˫Ʈ˫č̮ƕ̮œŘě̮˫ Ļ̮˫ƓŗķŖğŔě̮̮̮̮ ĺƮŘũ̮ƒĵķŗķ
̮˫ č˫ě˼̮̮̮̓˱ø˹˶̮̮ĢĻ˫Ʈřŗķ̮ŻƤłőķ̮'Ŕš̮ŤŒŢƌ̮̒ƍ̮ķŗķŖğŔě̮̮̮̮ ġŗķŖğŔě̮Ɗ˫ŲƏ̮ŋƤťķ̮ƕ̮ŠƮķŘƮƕ̮ġķŘĻ̮ƖĠłžğ̮ƀƮŘŭ̮řķ

'̮Ŕš̮ŻŘŭŘĻ 
ķ̮Ʈ̮Ǝ̮̮̮̮ƕŗƮ̮œ̮ŘĜ̮̮̮ěŘŁƜ̮ļ̮Ģ̮ŝ˫ƜƁ̮Ģ&̮̮̮ ŔƏƕŗ̮˭ġŘŲƏ̮Ɗ˫ŊŞƏķ̮ƎƜ̗ŪŁ̮ƎƜŵ̮ŗœ̮˭ĢƮķŘƂłŝķŝ̮˫Ɛš̮̮˫ĢƮ̮̮Ɖ̮ě̮ƎƜƌ˫ŪƌĢ̮̮̮Ɣ̮ŞŁ̮ķŗƜ̮̮̮̮̙œ̮Řě̮̮
ų̮˫ļšķ̮ƕ̮̮̮̩ œķœ̮˫ Ɠ̮̮Ɖ̮ŎŁ̮řķ̮ŜčƜ̮̮̮̮̙̮̩ œķœ̮˫ Ɠġ̮̮˴˱̮ŀ̮ěŘš̮̮ ̩ŔƐƐěŔ̮š̮ƀƂŎƌƉ̮ŎŁ̮'Ɯ̮̮̮̮̙ķ̮ƖłŎƌ̮̮Ģ̮ƏķƕķŘŽ̮ś˫ŝķŘĻ̮̮̮˫ ƓƖĠƈķ̮̮̮̮˭ƍī̮˫ Ɠ̮̮̮̮ ƒĻ̮ķŗ

̮̓ ̮œŘě̮̙ƮŔļŁ̮œŔŵķ̮ŘĻġ̮̮̮̮̮ ˭Ƈ˫ņƌ˺˴÷̮̮̮̮ķŘĻġ̮̮̮̮̮ ƊŔŵŔ̮ƏƖƜč̮̮ '̒ŗ̮ķŘĜŁ̮̮ķ̮ŘĻ̮̓˫ƓŔěġ̮̮̮̮̮ ˭Ƈ˫ņƌ˹˱÷̮̮̮̮ƋƓƏ̮˫šƖčĢ̮̮̮̮ƌƜ̮ƍ̮˫̮̮̮˫ ƓŔě̮̮ ĢĠłŞő̮ġ
Ģ̮ƉƜŦŎŁ̮̮Ų̮ƐŁ̮ƕƜ̮Ƌ̮̮̮ƍ̮˫ŊƜƓč̮̮ƇŔƌ̮̒Ɯ̮œ̮˫ƔƐŢƒ̮ě̮œŘě̮ŀƮƖƂŁ̮ġ̮̮Ř̮ŭ̮řķƮ̮ƀ̮̮̮̮̮ şƕŗ̮ƎƮķ̮'Ŕš̮̩œķœ̮ŠƮ˫̗Ə̮ķœƖƜě̮ŜĜƌ̮ſ˫ļŮƏķ
ƒ̮Ə̮˫ ƔƐŁ̮̮̮̮̙Ɯťķ̮ƒłŞƮř̮ƒĻŘŊŁƏ̮œƖƌřīĢ̮̮˫ Ɠ̮̮̮̮ƒĜƉĻ̮œŘě̮ŇķŘŒłŝķ̮ķŗŀ̮ŽķŘű̮˫ Ɠġ̮̮̮̮̮œƖŉƕ̮ŔƐƏ˫ƌ̮˭ĢĠƐƓŘŽƍ̮Ɩƌřī̮˫ Ɠġ̮̮̮̮̮ ŗœ̮ŠƐŁŘč

̮̮ ̩œķœ̮ŌƜũƖŁ̮ŘƮř̮ŗœ̮ƒě̮˭ƍķŘƮķ̮ĢšřƖƌī̮Ɗ˫ŲƏƌ̮Ģ̮œ̮Ɩš'̮ŔƜŢě̮ŘƮƖŦŁ̮ƒĻ̮˭ 
Ɖ̮ŎŁƜ̮̮̮̮̮̙ƌ̮̮ƍƖ̗Ū̮̩ œķœ̮˫ Ɠġ̮̮̮ě̮Ɯ̮ž̮Ģ̮̮̮̮˭š̮˫ƏĢ̮̮̮ƒ̮ļō˫Ŧƌ̮řķ̮˫ Ɠġ̮̮̮Ə̮Ɯ̮ƒ̮̗̮̮ŗ̮˫łő˫ŝƮ̮ƒ̮łŽ˫̮̮Ŭ̮ļũ̮̮̓Ɩ̮Əƕŗ̮ƕ̮̩ŔšƮ̮Ş̮Ģ̮̮̩ Ŕš̮̮ ˭̒
ƒ̮ĕŘłŽœ̮˫ Ɠ̮̮ ŀšķœœ˫Ʈ̮ġƉ̮ƌĮŁĢ̮̮̮̮̮ ƕ̮̩ ŔƓ˫Ţƌ̮˫ Ɠġ̮̮̮ŝ̮ƤěĢ̮Ɖ̮ě̮ƍƖ̗Ūƌ̮ƒŝ̮˭Ģ̮̮̮̮̓ ̮˰œŘě̮ŗ˫Ĝšī̮ķŗ˲ğ̮ķŘŽ̮řƕŘĻ̮̒Ɯ̮Ř̮Ģ̮ĠłŞő̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮

̮˫ ŝŘŽ̮ĿķŘŅķ̮ƕƮ̮Ţ̮Ģ̮̮̮̮ƕ̮̩ŚƜĠƏķ̮ŘĻ̮ƍīġ̮ŘƜğœ˫Ʈ̮ŀƜƈ˫ŶŽ̮̓ ̮˭˳̮ŠƂƏ̮̒Ģ̮łƮ˫̗ō̮̮ŚƔĻƮ̮ł̮ŞĢ̮̮̮ƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮ŗœœ̮˫ŊƮķ̮̮˫ ŁĹ̮ŗ̮ƕīġ̮̮̮̮ŗœ
Š̮ƈ˫ĕ̮ŘĻķŘĻ̮˫ ƓƮ̮̮ġğ̮œ˫Ɯ̮Ř̮ġ̮̮̮̮̓ ̮ƕ˴ŗ̮˫ğř˫ŝ̮œŘĜƉ̗ŵ̮̒Ŕ̮Ɛƌ̮̮̮˫ ƓœŘļƓķŗġ̮̮̮Ų̮ƐŁƜ̮Ƌ̮̮̮Ɠ̮Ɯ̮ƍ̮˫Ŋ̮̮Ƥ̮ƌ˫Ə̮ŠƓ˫ě̮ŗœƮ̮Ŀ̮˫̗̮̮Ɠ̮Ɯ̮Ə̮˫ŊĢ̮̮̮ķ̮ŘĻ̮̮ ġ
̮̮ ƒĻ̮Ě̗ěķ̮̮'ƍ˫Ļř̮ġŘƜğœ˫ƮƮ̮Ǝ̮̮̮ƍ̮Ɩ̗Ūƌ̮˫ Ɠ̮̮ī̮ŘŽ̮řķƮ̮Ŕ̮Ɛ̮̮ŗ̮ķŖğŔěġ̮̮̮ŗ̮ķŘĜŁĢ̮ŝ˫ƜƁ̮ġ&̮Ģ̮ƮķŘƂłŝķ̮̮̮̮ ̩œ˫žłŝķ̮˫ĻƊ̮ŘƏ̮řķŗ̮ķŚŽķ̮̮̮̮ ķœƖƜě̮ŜĜƌ
ƒ̮Ļ̮ŗķŚŽķ̮̮Ě̮̗ě SDT̮̮̮˭FT̮̮ƕ̮̮̮Ƈ̮Ŕƌ̮̮Ň̮ķŘŒłŝķ̮˫ƌŘč̮̮̮̮ 'ŔƏŔš̮̩ œķœ̮˫ Ɠġ̮̮̮̮̮ řķ̮̩Ŕš̮ġŗƕīœŘğ˴˱̮̮̮̮ ŗœ̮̓ĢƏœƖƌřī˲˶̮̮̮̮ ġŔƜƉě̮ƒļō˫Ŧƌ

̮̮ ƒě̮ĢƮ˫ƓŔě̮˫Ļ̮̩ķŘ̗Ɠ̮̒ŔƐłŽŘğ̮ŗķŘƁ̮ƀƜ̗ŵ̮̙ƜƉŎŁ̮œŗƖƌ̮ƒě˹˱̮̮̮̮ ˫Ł˺˴̮̮ŗœ̮Ŕťŗœƍ̮Ɩ̗Ūƌ̮˫ Ɠġ̮̮̮̮ ų˫ļšķ̮ƒĻ̮ŔƏŔš̮ŘƓ˫ű̮ĢƉě
'̮ŔƜŝŗ̮ġŘŲƏ̮

̮̮ġķƖłŎƌ̮̙ƜƉŎŁƒ̮ļō˫Ŧƌ̮˫ Ɠġ̮̮̮̮̓ ̮̩Ŕš̮ŬļũŘ̮ƂŁƮ̮̮˫̮ļ̮̮̮̮̮̋˳˱̮̮ƒ̮ļō˫Ŧƌ̮ŀŵ˫ŝ̮̮ řķŘĻķ̮ƕ̮ġŗķŘĜŁ̮ĿƤ̗ŉ̮şŗ˫̗š̮˫Ļ̮̒
̮̮ Ŀ˫Ə˫ŊƜƓƮ̮ƒ̮łŽ˫̮˫ Ɠġ̮̮̮̮ ̮ŔƐƏ˫ƌ̮ĢŁķŗ˫ļŵ̮˭Ƈ˫ņƌ̮ġķŘĻ̮'œŘě̮̙Ɯ̗ĜŁ̮ķŗ̮ĢŵƖũƖƌś̮Ƥě̮˫ Ɠġ̮̮̮ƒ̮łŞő̮̩ ŔƐƐě̮̮̮̮ ƒƂļŭ̮ŗœ̮ƒě̮ ŀőķƖƐĜƮ

̮̮ ġ˫ŉ̮ŀƜƈ˫ŶŽ̮ƊŔŵƌ̮Ģ̮ğ̮Ɯ̮œ̮Ř̮˲˱̮̮̮̮̮ ŗœ̮ŗ˫Ļƒ̮ļō˫Ŧƌ̮˫ Ɠ̮̮̮̮ Ŕš̮ŗķŘĜŁƈ̮˫ōŗœĢ̮ƒ̮ě̮̮̮̮ ƒƂļŭ̮ŗœ̮ƒě̮ ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ĿŖƈ ̮ŔƐƏ˫ƌ̮ĢŁķŗ˫ļŵ

 

1. Kappa 



Ɩ̮čĢ̮Ʈ˫Ʈ̮̮ž̮ŭ˫ŵĢ̮̮̮ğ̮ķŘŽ̮ŗœġ̮ŘƜ̮̮Ɖ̮ĠƏķ̮ƍ˫ĻřĢ̮ŞƜ̮̮̮ƒĻŉ̮ŗ˫ő̮ƍ˫Ļř̮ƍķƖƐŵĢ̮̮̮ķ̮̮ŗœƍ̮ķŘƮ(̮̮̮Ļ̮̮ƒƌŘĜƌĿ̮˫Ɯ̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲̮&˴˲ ˲˸ 

 

̮̮ ġ˫ŉ̮ŀļņƌ̮Ŀ˫Ə˫ŊƜƓƌ̮Ģ̮ğ̮Ɯ̮œ̮Ř̮̮ŚƜƏ˲˱̮̮̙ƜƉŎŁ̮ƎƮķ̮'Ŕš̮ŗķŘĜŁ̮ŗ˫Ļŀ̮ŽķŘű̮˫ Ɠġ̮̮̮̮̮ ŗ˫ŢŽ̮ŔƐƏ˫ƌ̮ĢĠƐƓŘŽƍ̮Ɩƌřī̮˫ Ɠ̮̮̮ ƒě̮ƍķŘƮķ̮ŗœ
̮̮ ŔƮŔŢŁ̮ķŗ̮ƍķŘƜğķŘŽ̮ŘĻ̮Ģŉŗ˫ő̮ġ˫Ɠŗ˫ŢŽƌ̮Ģ̮Ŕ̮Ɛě̮̮'̮œķœ̮ƍ˫ŢƏ̮ķŗ 

̮˫ ƓŔěġ̮̮̮ƉěƜ̮Ŕ̮ġ̮̮̮̮ř̮ƕƮ̮̮˫ ƓŔěŘ̮̮řķ̮̮ķ̮œƖƜě̮ŜĜƌƏ̮ķƕķŘŽ̮˫Ļ̮̩ķŘ̗Ɠ̮˭Ģ̮̮˫ Ɠġ̮̮̮̓ ̮˫ƔƏīƏ̮ķƕķŘŽĢ̮̮˫ Ɠġ̮̮̮̮ ŗœ̮̙ěƊ̮˫̗Ł̮̮̒ ̩œķœ̮ŴĻ˫Ɛƌ̮̮̮ œ˫Ɛŝķ̮ƕ
̮̮ Ŕťŗœ̮Řěŕ̮̩̓Ŕš̮ŀļŅ˲˶̮̮̮˭ ̒Ŕě̮˫Ļ̮̩ķŘ̗Ɠ̮̩Ŕš̮̙ƜƉŎŁ̮ƒļō˫Ŧƌ̮̮̮̮ ƇƕŔŉ̮ŗœ˳̮̮̮̩ Ŕš̮ƒťƤőķ̮̮'ŔƏķƮ̮Ǝ̮̮̮̮˫ ƓŔě̮̮Ĺ̮Ɩĕŗ˫ĕ̮˫Ļ̮˫ Ɠġ̮̮̮

Ř̮ŲƏ̮̮ ̩Ŕš̮œ˫Ʈ̮ġƏ̮ķƖŒ̗ƓĢ̮̮̮˫ ƓŔě̮˰ŔƏŗķœġ̮ SDT ķ̮ŘĻ̓ġ̮̮̮ƊŔŵ̮˭Ƈ˫ņƌƒ̮ŮĻķŗŔ̮Ɛƌġ̮̮̮̮̒ ŗœƌ̮̮ƎƜƌ˫ŪƌŬ̮ļŁŘ̮̮˫̮ Ļ̮̮ ƎƮŘŁƣ˫Ļ̮ĢĠłŞő
ƌ̮Ŕ̮Ɛłšķœ̮ķŗ̮ųƖƁƕ̮ƍķŚƜ̮˫ ƓŔě̮˭ġ̮ FT ķ̮ŘĻ̓ġ̮̮̮š̮řƖƌī̮Ěļŝ̮˭Ƈ˫ņƌĢ̮̮̮Ž̮˫ě˫ƏĢ̮̮̮ ̮̮̒ ŘĻ̮̮ ĿƣƤłőķŔ̮Ɛłšķœ̮ŚěŘ̗Ł̮ġŘƜğœ˫Ʈ̮ŀƜƈ˫ŶŽ̮̮ ƕ̮˭

̮˫ ƓŔě̮̓ ̮˫ƌŘč̮ġķ̮ŘĻġ̮̮̮̮̮ ˭Ƈ˫ņƌĻ̮̮̒ŀƜƂŽƖƌŚ̮ƔƮ̮ł̮Ş̮̮ Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮̮ ķŗœ̮ķœ̮ŠšƖč. 

̮ƇƕŔŉ˳˫ƓŔě̮˰ġ̮ƉěƜŔ̮ġ˭̮ř̮Ʈ˭˫ƓŔěŘ̮ƏķƕķŘŽĢ̮˫Ɠ̮̮ŠšƖč̮ƕŇķŘŒłŝķ̮œ˫Ɛŝķ̩Ŕš̮̮ƉŎŁ̮řķƜ̮̙ķ̮œƖƜě̮ŜĜƌ 

Ŕě̦ƒłŝœ̮(Ŕě̦řŘƮ̦̦Ŕě̮
̦̦ ĢƏķƕķŘŽ̦
̦̒ ̙ě̦ĢƏķƕķŘŽ̮̓

ŔƐș̂ŠšƖč 
(%)̮

ĢƉƜóóŦŎŁ̮ĢĠłóóŞő 
(SDT/FT)̮

ś̮Ƥě̮̓ųƖƐŁ̮ƍķŔƂŽ̙Şě(ŀőķƖƐĜƮ̮ġ˫Ɠ̩̒ŔƐƐě̮˳˵̮˹˷ø˷˸̮

̮
̮Řóóť˫Ɛŵ̮ƍķŔóóƂŽ̮˭Ƈ˫óóņƌ̮ġķŘóóĻ̮̓ĢŽ˫óóě˫Ə̮ĢóóšřƖƌī̮Ěļóóŝ

̒ĢƉƌ˫ŶŁ(ġŘŦĻ̮
˴˸̮˹˱ø˱˱̮

̮
̮ƒóóŮĻķŗ̮ƍķŔóóƂŽ̮˫óóĻ̮̙óóƌ˫ŶŁ̮ƊŔóóŵ̮˭Ƈ˫óóņƌ̮ġķŘóóĻ̮̓ġŔóóƐƌ

̒ƋƉŶƌ̮˫Ļ̮ū˫ļŁŗķ̮ƊŔŵ̮̇ƍ˫ƮƖŊŢƏķœ̮
˳˵̮˺˴ø˴˴̮

̮
̮̇ĹƖóóő̮̩Řóó̗Ə̮ġķŘóóĻ̮ŗ˫óóŢŽ̮˭Ƈ˫óóņƌ̮ġķŘóóĻ̮̓Ģŉŗ˫óóő̮ŗ˫óóŢŽ

̒żƮ˫űƕ̮ŗœ̮ƍŔš̮ſŘŹ̮ś˫Şōķ̮
˲˹̮˹˱ø˱˱̮

̮
̮ųƖóóũƖƌ̮̇ƍķŘƐŒóóŝ̮˫óóƔƐŁ̮ƋóóƉŶƌ̮˭Ƈ˫óóņƌ̮ġķŘóóĻ̮̓ƇŘłƐě̮ƊŔŵ

̒ŗķƖšœ̮ĢƉƜő̮
˴˲̮˲˱˱ø˱˱̮

̮ĢĻ̮ś˫Şōķ̮˭Ƈ˫ņƌ̮ġķŘĻ̮̓ŀƜƈ˫ŶŽ̮ƊŔŵ̒ĢšŚƜĠƏķ̮˳˳̮˹˷ø˷˸̮

̮
̮˭Ƈ˫óóóņƌ̮ġķŘóóĻ̮̓Šƈ˫óóĕ̮ƕ̮Ŀŗ˫óóóƔƌ̮ƍ˫óóƜƌ̮ĢĠƐƓ˫óó̗Ɠ˫Ə

̒ŗķƖšœ̮ĢƉƜő̮ųƖũƖƌ̮
˲˶̮˶˴ø˴˴̮

̮̒œ˫Ʈř̮żƜƈ˫ĜŁ̮˭Ƈ˫ņƌ̮ġķŘĻ̮̓ġŗ˫łŒƌœƖő̮ƍķŔƂŽ̮˲˺̮˷˷ø˷˸̮



˲˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

Ŕě̦ƒłŝœ̮(Ŕě̦řŘƮ̦̦Ŕě̮
̦̦ ĢƏķƕķŘŽ̦
̦̒ ̙ě̦ĢƏķƕķŘŽ̮̓

ŔƐș̂ŠšƖč 
(%)̮

̮̒ŀŽŘŢƜč̮ƍŔƮŔƏ̮˭Ƈ˫ņƌ̮ġķŘĻ̮̓ŠƏķƖŁ̮ƊŔŵ̮˲˵̮˶˴ø˴˴̮

̮̒ŬļŁŘƌ˫Ə̮żƜƈ˫ĜŁ̮˭Ƈ˫ņƌ̮ġķŘĻ̮̓şřŗķ̮ƍķŔƂŽ̮˳˱̮˸˴ø˴˴̮

̮̮ŗœ̮ƍ˫ŊƜƓ̮ƊŔŵ̮˭Ƈ˫ņƌ̮ġķŘĻ̮̓ĚƮŘŎŁ̮ƊŔŵ̒śƤě̮˲˸̮˹˷ø˷˸̮

̮
̮ŻŔóóƓ̮ƎłóóŞƏķŔƏ̮˭Ƈ˫óóņƌ̮ġķŘóóĻ̮̓Ǝóóšƕŗ̮ŻŔóóƓ̮ƍķŔóóƂŽ

̩̒ŗƕœ̮
˲˳̮˸˴ø˴˴̮

̮
̮ƕ̮ŠóóóŝŘč(ńŎĻ̮ƍķŔóóóƂŽ̮˭Ƈ˫óóóņƌ̮ġķŘóóóĻ̮̙̓óóóƌ˫ŶŁ̮ƊŔóóóŵ

̒Őŝ˫č̮
˲˹̮˸˴ø˴˴̮

̮
̮ŀóóóƜžƜě̮˭Ƈ˫óóóņƌ̮ġķŘóóóĻ̮̓Ǝóóóšƕŗ̮̙̗ŶƈķŗƖłóóóŝœ̮ƍķŔóóóƂŽ

̒żƜŶũ̮ŜƮŗŔŁ̮
˲˷̮˷˷ø˷˸̮

̮ĢłŞƮŚƔĻƍ̮ķƕŗłő˫ƐšĢ̮̮

̒˫ƌŘč̮̓

̮̮ ŗœ̮ŀóóƜƂŽƖƌ̮˭Ƈ˫óóņƌ̮ġķŘóóĻ̮̓ŀƜƂŽƖƌ̮̩Řóó̗Ə̮̇ŗķƖóóšœ̮ƒóóžƜűƕ
̒ŔƮŔŉ̮Ŀŗ˫Ɣƌ̮ġŘƜğœ˫Ʈ(ĹƖő̮

˴˱̮˹˷ø˷˸̮

̮
̮̇ġŘƜğœ˫óóƮ̮ġŔƐ̗óóšřŗķ̮ś˫óóŞōķ̮˭Ƈ˫óóņƌ̮ġķŘóóĻ̮̓ĢƓœ˫ƐŶƌ

̙̒źš̮˫Ļ̮ųƖũƖƌ̮ū˫ļŁŗķ̮
˳˸̮˺˴ø˴˴̮

̮
̮ĺóóŞě̮ĢƮ˫óóƏķƖŁ̮ƒóóĻ̮ŗƕ˫óóĻ̮˭Ƈ˫óóņƌ̮ġķŘóóĻ̮̓ŀóóļņƌ̮şŘóóĠƏ

̒ŀƜƂŽƖƌ̮
˳˲̮˹˷ø˷˸̮

̮̒ŔƮŔŉ̮Ŀŗ˫Ɣƌ̮ġŘƜğœ˫Ʈ̮˭Ƈ˫ņƌ̮ġķŘĻ̮̓ŴļƐƌ̮ŠƮķŚŽķ̮˳˱̮˹˷ø˷˸̮

̮
̮ŬóóĻķƕŗ̮ƒóóĻ̮ĢóóĜƮœŚƏ̮ś˫óóŞōķ̮˭Ƈ˫óóņƌ̮ġķŘóóĻ̮̓Ģŵ˫óó̗łŉķ

̒ƒƜƉŒŁ̮ġķŘĻ̮ƍ˫łŝƕœ̮˫Ļ̮ŀļŎť̮̇ƋƉŶƌ̮
˳˱̮˹˷ø˷˸̮

̮ŀ̒Ɯƈ˫ŶŽ̮ŗœ̮ƍŔš̮ĹŖŉ̮̮Ƥƌ˫ě̮˭Ƈ˫ņƌ̮ġķŘĻ̮̓ŀƜƈ˫ŶŽ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋˲˺̮˹˷ø˷˸̮

̮
ƍ˫ŊƜƓ̮ŗœ̮ĿŖóóóƈ̮ƎłŽ˫óóóƮ̮˭Ƈ˫óóóņƌ̮ġķŘóóóĻ̮̓ŀóóóļņƌ̮ġ˫óóóƓ
̒ġŘƜğœ˫Ʈ̮

˲˹̮̮ġ˫ƓŔě̮řķ
Ģ̮Ʈ˫ƔƏ̮

˵˷ø˷˸̮



Ɩ̮čĢ̮Ʈ˫Ʈ̮̮ž̮ŭ˫ŵĢ̮̮̮ğ̮ķŘŽ̮ŗœġ̮ŘƜ̮̮Ɖ̮ĠƏķ̮ƍ˫ĻřĢ̮ŞƜ̮̮̮ƒĻŉ̮ŗ˫ő̮ƍ˫Ļř̮ƍķƖƐŵĢ̮̮̮ķ̮̮ŗœƍ̮ķŘƮ(̮̮̮Ļ̮̮ƒƌŘĜƌĿ̮˫Ɯ̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲̮&˴˲ ˲˺ 

 

Ŕě̦ƒłŝœ̮(Ŕě̦řŘƮ̦̦Ŕě̮
̦̦ ĢƏķƕķŘŽ̦
̦̒ ̙ě̦ĢƏķƕķŘŽ̮̓

ŔƐș̂ŠšƖč 
(%)̮

̮
ŵķœ˫óó̗ł̮̮řķ̮ŗƕŘóóŹ̮ś˫óóŞōķ̮˭Ƈ˫óóņƌ̮ġķŘóóĻ̮̓ŜóóžƏ̮ƒóóĻ

̒ŀƜƂŽƖƌ̮
˲˶̮˷˱ø˱˱̮

̮Ĺ˫ŁŠƈ˫ĕ̮ŘĻ̮ƒļƉŹ̮˭Ƈ˫ņƌ̮ġķŘĻ̮̓ġŗƕī̒˫Ɠ̮˲˷̮˸˴ø˴˴̮

ƍ˫ŊƜƓ̮ƋƜŲƐŁ̮
̮̇ŀóóƜŶƁƖƌ̮œŔóóŊƌ̮ĢĻ˫óóƮřŗķ̮˭Ƈ˫óóņƌ̮ġķŘóóĻ̮̓Ģłő˫Ɛóóš̮ŘƜƜźŁ

̒œƖő̮ƒĻ̮ŗƕ˫Ļ̮
˴˴̮˹˷ø˷˸̮

̮
̮ƀóóƜ̗ŵ̮ŜóóžƏ(ƍœř̮ƊŔóóƁ̮˭Ƈ˫óóņƌ̮ġķŘóóĻ̮̓Őóóŝ˫č̮̙ƮŔŶŁ(ŘƜƜźŁ

̮̇Šƌķŗī̮ġķŘĻ̒ĹķƖő(ŀōķŘłŝķ̮
˳˶̮˹˷ø˷˸̮

̮
śķƖóóóō̮˭Ƈ˫óóóņƌ̮ġķŘóóóĻ̮̓ƒóóóŉƖŁ̮ƒóóóĻ̮̙óóóŝƖŁ̮˫óóóĻ̮ĢŁŘč

ŀƜƈ˫ŶŽ̒ŘĠƮœ̮ġ˫Ɠ̮
˳˵̮˹˷ø˷˸̮

̮̒ƒŶƈ˫Ůƌ̮ƒƌ˫ƏŘĻ̮ŘƜƜźŁ̮˭Ƈ˫ņƌ̮ġķŘĻ̮̓ŀƜŶƁƖƌ̮ŘƜƜźŁ̮˲˸̮˸˴ø˴˴̮

̮
̮ŗ˫óóóĜŽķ̮řķ̮Ĺ˫óóóƐłŉķ̮˭Ƈ˫óóóņƌ̮ġķŘóóóĻ̮̓ŀóóóƜŶƁƖƌ̮Ĺ˫óóóŒłƏķ

̒ĢžƐƌ̮
˲˶̮˷˷ø˷˸̮

 

&̦̦˲˵ƍ̦Ɩ̗Ūƌ̦˲̦ğ̦ķŘŽ̦řƕŘĻ̦˰Ɯ̦Ř̦̦̦Ģ̦ĠłŞő̦̦Ŧ̦ŎŁƜ̦Ɖ̦Ģ̦ 

̮̮ƎƮķ̮ŗœĢ̮ĠłŞő̮˭ŠƓƕĘč̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮ū̮˫ļŁŗķ̮ŴŮƁ̮˫Ļ̮ƒě̮Ŕš̮ŘƓ˫ű̮ŬƉŞƌ̮ƍƖ̗Ūƌ̮˫ ƓĢ̮ŝƤě̮ġ̮̮̮˫ ƓœƖļ̗ě̮ƕġ̮̮̮
š̮řƖƌī̮̮ĢŶ̮ŪŁƜ̮ż̮̮̩ ŔƐƐě̮̮̮̮ŤŒŢƌ̮̩ŚƜĠƏķƌ̮Ģ̮œ̮Ɩš̮̮'Ɖ̮ŎŁƜ̮̮̮̮̙ķ̮ƖłŎƌġ̮̮̮ƒ̮ļō˫Ŧƌ̮˫ Ɠ̮̮̮˫ ƓƖĠƈķġ̮̮̮ŗ̮ķŘĜŁġ̮̮̮ś̮Ƥě ̮ŔƐƏ˫ƌ̮˫ Ɠ̮̮ ġ
Ʈ̮ŀ̮őķƖƐĜ̮̮̮̙ Şě̮̮ ƒě̮ ̩ŔƐƐě˲˱̮̮̮˫ ƓŔě̮˫Ļ̮ĺƉŹķ̮ƕ̮Ŕš̮ŘƓ˫ű̮ŗ˫Ļġ̮ FT ķ̮ŘĻ̓ġ̮̮̮˫̮ņƌ̮˭ Ƈ̮̮š̮řƖƌī̮ĚļŝĢ̮̮̮Ž̮˫ě˫ƏĢ̮̮̮̮˭Ə̮ķƕķŘŽ̮˫ĻĢ̮̮̮˴˸̮̮ ̒

œ̮ƖĻ̮ŬļŁŘƌ̮̮œ̮Řě̮ŗ˫Ĝšī̮ķŗ̮̮ 'Ʈ̮Ĝ̮Ģ̮̮̮̮̮řķƏ̮œƖƌřīĢ̮̮˫ Ɠ̮̮Ď̮ŞĜš̮œŗƖƌ̮ŗœ̮ƍ˫Ɣğ˫Ə̮˫ƌ̮œ˫łŝķ ̮˰œŘě̮ƍ˫ŢƏŘŭ˫őƜ̮Ř̮̮̮̮̮ ŀļŎťœ̮Řě̮̮̮̮̮Ƥƌ˫ě̮ƒě̮̮̮̮̮̮̮̮̮̋
̮˫ Ə̮ƒ̗Ɠ̮ġķŘĻŬ̮ļŁŘƌ̮̮ų̮ƖũƖƌ̮ƒĻ̮̮̮̮ƕ̮œƖĻ̮̮ŗ˫ƜŞĻ̮Ǝƌ̮ġķŘĻƒ̮łŞő̮̩ ŔƐƐě̮̮œ̮ƖĻ̮̮ƒě̮˭ƒ̮Ļƍ̮ķƖƐŵ̮̮ƕ̮̮ƇŘłƐě̮ƊŔŵ̮̮̮̮ƊŔŵġ̮ŘƜğœ˫Ʈ̮ŀƜƈ˫ŶŽ̮̮
ŗ̮ķŖğŔěġ̮̮̮̮˫ ƓŔě̮'Ŕšġ̮ SDT ŉ̮ŗ˫ő̮ŗ˫ŢŽ̮ŔƐƏ˫ƌĢ̮̮̮Ə̮ķƕķŘŽ̓Ģ̮̮˲˹̮̮ ̒Ə̮Ɯ̮Ś̮̮̮̮˫ ƓŔěġ̮̮̮̮ ˭ŔƏœƖĻ̮ĺƈ˫Ź̮̮ ̩ķŘ̗Ɠ̮˫Ļř̮Ʈ̮Ř̮̮̮̮˫ ƓŔěĢ̮Ʈ̮̮̮ ŔƐƏ˫ƌ



˳˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮̮ ƍŔš̮ſŘŹ̮ś˫Şōķŗ̮œ̮̮̮˫ űƕƮ̮ż̮̮̓ ̮˲˱̮̮ ĞƐƓŘŽ̮˫Ļ̮ŬļŁŘƌ̮̒ƍ̮Ɩƌřī̮˫ Ɠġ̮̮̮̮ķƮ̮ƍ̮ķŘ̮̮̮̮ ƀļŭ̮ƒěł̮žğƧ̮̮̮̮̮ ƍ˫ƮƖŊŢƏķœ̮řķ̮ĢĜƮƈ̮˫ŶŽƜ̮ŀ̮̮˫ Ɠ̮̮
̮̩ ėƕŘč̮ƕ̮˫ Ɠġ̮̮̮Ɠ̮˫ĠŢƏķœĢ̮̮̮̮̮́ŞĻƜ̮ŗ̮˫̮̮Š̮ƐŁř̮̮ŔƐłŞƓ̮ķřƮ̮ķ̮Ř̮̮̮̮ŗœ̮̮ƣƖ̗Ŷƌ̮̮̮̮̮̮̮̮̮̮̮̋˫ čƮ̮ƍ̮˫Ɗ̮ŘŁ̮̮ƌ̮̮ƒłš˫ļƏķĢ̮Ə̮Ɩš'̮ ̮Ŕ̮
ƍ̮ƕŚŽķ̮̮̮ķ̮ŘĻƮ̮̮˭ Ǝ̮̮Ŕ̮ƏƖƜč̮ƍķŔƂŽ̮̮̮̮ŗœ˺˴÷̮̮̮ƒ̮ļō˫Ŧƌ̮˫ Ɠ̮̮̮˫ ŝ˫ƐšĢ̮Ʈ̮̮Ə̮ķƕķŘŽ̮̓ŔšĢ̮̮̮˳˵ƌ̮̮ŴƏķƖƌ̮ƕ̮̒Ɯ̮ƍ̮˫̮̮̮œŘŽġ̮̮̮̮̮ ˫Ļ̮̙ƌ˫ŶŁ̮ƊŔŵ ̮ŔƐƏ˫ƌ
Ɩ̮ŊŢƏķœƮ̮ƍ̮˫̮̮̮œƮ̮Ř̮Ġ̮̓ ̮̮̮ ĢƏķƕķŘŽ˹̮̮ ̒Ʈ̮̮̮̮˫̮̓ ̮ ƋƉŶƌ̮˫Ļ̮ū˫ļŁŗķ̮ƊŔŵ̮̮ ĢƏķƕķŘŽ˲˵̮̮ ķŗ̮̮̮̒ œķœ̮ƍ˫ŢƏ̮̮ ƒĻ̮ƒěŀ̮Ɯƈ˫ŶŽ̮ŴŮƁ̮̮̮̮ŗœ˹˸÷̮̮̮̮̮ ŘŊƐƌ̮œŗķƖƌ
ƌ̮Ģ̮Ŕ̮šő̮ķ̮Ŀ˫Ŷƈ˫Ůƌ̮'Ɯ̮Ř̮̮̮̮ķƮ̮Ǝ̮̮̮̮Ʈƒ̮łŽ˫̮˫ Ɠ̮̮̮̮ ķŗĮ̮ŁƜ̮ƮŔ̮̮̮̮ƌĢ̮Ŕ̮ƐƐě̮̮ƌ̮̮ƍ˫ŢƏ̮ƕĢ̮Ŕ̮ƐƓœ̮̮Ģ̮ƉƜŦŎŁ̮ĢĠłŞő̮̮ƌ̮ř̮ŗœƜ̮ƒ̮Ɛ̮̮̮̮ ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ

ƍ̮˫ƮƖŊŢƏķœ̮ġķŘĻ̮̮̮ķƮ̮Ə̮ķŘƍ̮ķŔƐĕƕœ̮Ģ̮̮̮ƌĢ̮œ̮Ɩš'̮ 

&̦̦˳˵̦̦ ƍƖ̗Ūƌ˳Ģ̦łƮ˫̗ō̦ŠƂƏ̦˰̦̦̦ŚƔĻƮ̦ł̦ŞĢ̦̦̦ƍ̦ķƕŗł̦ő˫ƐšĢ̦ 

̮̮ŘƜźłƌŚ̮ƔĻƮ̮ł̮ŞĢ̮̮̮ƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮ĢƉƌ˫ŵƒ̮ĻŘũğ̮Ɯ̮Ř̮̮̮Ĺ̮˫Ł̮ƕ̮œŘě̮̙̗ŵŗ̮ƕīġ̮̮̮Ř̮ŭ̮řķ̮ķŗƮ̮ƀ̮̮̮Ř̮ť˫Ɛŵ̮̮̮̮˫ƌŘčķ̮ŚŽķƮ̮Š̮̮̮̮̮ 'œķœ
̮˫ šƮ̮Ŵ̮Ř̮ŁƮ̮Ǝ̮̮̮ŘŦƐŵƮ̮ŀ̮Ž˫̮̮̩ Ŕš̮Ƃ̮ŽƖƌƜ̮ŀ̮̮̮̓˴˱̮̮̮˫Ļ̮̒ĢƏķƕķŘŽř̮Ʈ̮Ř̮̮̮˫ ƓŔěĢ̮Ʈ̮Ƃ̮ŽƖƌ ̮ŔƐƏ˫ƌƜ̮ŀ̮̮̮̮̮ŗœ̮̮ Ɗ˫ŊƏķű̮ƕƜ̮ƒ̮žķ̮ġ̮̮̮̓ ̮ ŗķƖšœ̮̮ ĢƏķƕķŘŽ
˲˲̮ ̮ƕ̮̮̮̒ ƎłŽŘğ̮̮ ĹƖő̮̩Ř̗ƏƮ̮̮̮̮̮˫Ʈğ̮œ˫Ɯ̮Ř̮ġ̮̮̮Ŕ̮ŉ̮Ŀŗ˫ƔƌƮ̮Ŕ̮̮̮Ə̮ķƕķŘŽ̓Ģ̮̮˲˱̮œ̮ƖĻ̮̮̮̒ ĺƉŹķ̮'Ə̮œƖƌřīĢ̮̮˫ Ɠ̮̮̮̮ ŗœ̮ĿŖƈƮ̮ğ̮œ˫Ɯ̮Ř̮ġ̮̮̮ƍ̮˫Ļř̮̮ ķŗ̮ ˫Ɠ
ŋ̮ŘŮƌ̮̮̮̓ ̮ŔƏœŘě˲˱̮̮Ģ̮ƏķƕķŘŽ̮̮ ˭̒Ʈ̮̮ƒĜƏ˫ƐĕĜ̮Ģ̮̮̮̮̮řķƍ̮ī̮˫ Ɠ̮̮̮̮ Ǝƌ̮˭ƒƉĻ ̮˰ŀžğ̮̮ ġŘƜğœ˫Ʈƍ̮˫Ļřķ̮̮̇Ɗŗķœ̮ŀŝƕœ̮ķŗ̮˫ƓƮ̮Ǝ̮̮̮̮̮ ŀŝķ̮Ǝƌ̮̙źš

ƌ̮̮ĿŖƈ̮ƍī̮řķ̮ƕĢ̮̮˭ ƊŘĻ̮̮̮ƒĻƕ̮Ʈ̮̮̩ Ę̮̮Ţ̮ŒĻĢ̮̮̮̮̮ ĞƐƓŘŽ̮ŀő˫Ɛš̮ƒĻ̮ƒě̮̮ ŗƖŢěœ̮Ʈ̮Ř̮Ġġ̮̮̮̮ƌĢ̮Ŕ̮ŝŗ"̮'̮
̮˫ ƐŶƌĢ̮Ɠœ̮̮̮̓˳˸̮̮Ģ̮ƏķƕķŘŽ̮œŗƖƌ̮̮ ŗœ̮̒˺˴÷̮̮̮Ŕ̮š̮Řěŕ̮œ˫Ɛŝķ̮̮̮ƒğ̮̮̮̮ ĺƉŹķƒ̮Ļ̮̮̮ƌřƜ̮ƒ̮Ɛ̮˫ Ɠġ̮̮̮Ɖ̮źšĢ̮̮̮̮ ̮ŔƐƏ˫ƌż̮Ţě̮̮Ġ̮ƏƖĠĕĢ̮̮̮̮̮ ū˫ļŁŗķ

̮̓ ̮ ̙źš̮˫Ļ̮ųƖũƖƌ˺̮̮̮˭̮̮̒̓ ̮ŀļņƌ̮şŘĠƏ˳˲̮̮̮̮ ƕ̮̒ĢƏķƕķŘŽŠ̮ƮķŚŽķ̮̮̮̓ ̮ŴļƐƌ˳˱̮̮̮̮ ̒ĢƏķƕķŘŽ̮̮ ķŗ̮ġŗķŔƮ˫č̮ƕ̮ŀƌ˫Ƃłŝķ̮ƕ̮̩œƖĻ̮ŬļŁŘƌ
̮̮ŀƮƖƂŁƌ̮Ģ̮Ŕ̮ƐƐě̮̮ŗ̮œ̮ƕ̮̮Ł̮ķŘŲƏĢ̮̮̮̮ ̮ŔƐƏ˫ƌƮ̮ğ̮œ˫Ɯ̮Ř̮ġ̮̮̮Ŕ̮ŉ̮Ŀŗ˫ƔƌƮ̮Ŕ̮̮̓ ̮˲˳̮̮Ģ̮ƏķƕķŘŽķ̮ ̮̒Ʈ̮Ǝ̮̮̮ī̮ŘŽƮ̮Ŕ̮Ɛ̮̮ķ̮ŘĻġ̮̮̮œ̮ƖŶť̮ŔƏƕŗ̮Ǝƌġ̮̮̮̮̮ ̇œŗķœ
Ļ̮̮ŠƏķœ̮ƒĕŘƓƜ̮Ř̮łŢ̮̮̮́Ļ̮̮ƒƁƤŵƜ̮Ř̮łŢ̮̮ƌ̮Ģ̮œ̮Ɩš.̮̮ ̮̮̮'Ŕš̮̩ŔƓ˫Ţƌķ̮Ʈ̮Ǝ̮̮̮Ʈ̮ƒ̮łŽ˫̮˫ Ɠ̮̮̮̮˫ĻƮ̮ƒ̮łŽ˫̮˫ Ɠġ̮̮̮Ƃ̮ŎŁƜ̮Ŀ̮˫Ƃ̮̮ő̮ķƜ̮Ř̮̮̮ƌ̮̮ƍ˫ŢƏ̮ƒěĢ̮Ŕ̮Ɠœ̮̮

Ś̮ƔĻƮ̮ł̮Ş̮̮ Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮Ģ̮ƐƓŕ̮ĢĠłŞő̮˭̮̮̮̮ ŗœ̮ķŗƮ̮ğ̮œ˫Ɯ̮Ř̮̮̮ Ɗƕœ̮ƍ˫Ļř̮ġŔ̮ŶŁƮ̮̮̮̮̮̙ƌĢ̮Ŕ̮Ɛě̮̮Ə̮ķƖŒ̗ƓĢ̮̮̮̮̮ œŗķœœ̮̓Ʈ̮Ğ̮Ɛ̮̮̮̮ ˭ĞƏķƕ̮ƕ˳˱˳˵̮̒. 

&̦̦˴˵̦̦ ƍƖ̗Ūƌ˴̦̦̦˰ŗ̦ƖŎƌ̦ŠƂƏġ̦̦̦Ų̦ƐŁƜ̦Ƌ̦̦̦̦ƓƜ̦ƍ̦˫Ŋ 

̮˫ ƓœŘļƓķŗġ̮̮̮̮ŲƐŁƜ̮Ƌ̮̮̮ƓƜ̮ƍ̮˫Ŋ̮̮Ɣ̮ŞŁƜ̮̮̙̮̩ ŔƐƐě̮œ̮ƖĻ̮Ŀ˫̗ƮƤƌ˫Ə̮řķ̮ŗƖļŵ̮̮ƕ̮̮ƒ̮ƐƜƌř̮ƎƮķ̮ŗœ̮̮źŁƜ̮ƜŘ̮̮ł̮ő˫ƐšĢ̮̮̮̓˴˴̮̮̮̮ ̒ĢƏķƕķŘŽƒ̮Ļƍ̮ķƖƐŵ̮̮̮ Ŕě
Ģ̮ƏķƕķŘŽ̮ƎƮŘłŢƜĻ̮˫Ļ̮Ťő˫š̮̮̮˫ ŝ˫ƐšĢ̮Ʈ̮̮̮̮ 'Ŕšř̮Ʈ̮Ř̮̮̮̮˫ ƓŔěġ̮̮̮̮ƍī̮̮ř̮ŗķ ̮̙ƌ˫šƮ̮Ļ̮˫Ģ̮̮̮Ŷ̮ƁƖƌ̮œŔŊƌƜ̮ŀ̮̮̮Ə̮ķƕķŘŽ̓Ģ̮̮˲˲̮̮̮ œƖő̮ƒĻ̮ŗƕ˫Ļ ̮ƕ̮̒

̮̮̮˺̓Ģ̮ƏķƕķŘŽ̮˫ ƓƖĠƈķ̮'œƖĻ̮̒Ģ̮Ʈ̮̮ř̮ŗķ ̮ŔƐƏ˫ƌƮ̮Ļ̮˫Ģ̮̮̮̮̮ œŔŊƌŬ̮ŝƖŁ̮̮ī̮̮ŗ˫ĜŽķƮ̮̮̩ ŔƐ̮̓ ̮˹̮̮Ģ̮ƏķƕķŘŽ̮̮ ̮̮̒ ġœ˫Ʈř̮Ŀ˫ŶŽœ̮ƒĻ̮ŚƜƏŶ̮ŝ̮ƎƌĢ̮̮̮̮ƌĢ̮Ƌ̮Ɛě̮̮
ī̮̮ƒĻƮ̮̮̩ ŔƐ̮̮Ƌ̮Ɛě̮ŘĜŽ̮œƖő̮̮̮́ĝ̮ŗŚĻ̮ŻŔƓŘ̮Łġ̮̮̮Ɗ̮ŗķœ'̮Ŕš̮ŗķŘĜŁ̮

Ŕ̮ŶŁƮ̮̮̮̮̙̮̓ ̮Őŝ˫č˳˶̮̮̮̮ ̒ĢƏķƕķŘŽ̮̮ ̙ƌ˫š̮˫ ƓœŘļƓķŗġ̮̮̮Ž̮̮ƒƉĻ˫ƂƌƜ̮Ś̮Ʈ̮Ĝ̮Ģ̮̮̮̮̮ ƍœř̮ƊŔƁ ̮ŔƐƏ˫ƌƮ̮̮̮̮˫̮̗ ŵ̮ŜžƏƜ̮ƀ̮̮̮̮ķŘĻġ̮̮̮̮̓ ̮ Šƌķŗī˵̮̮̮ķŘŽĢ̮Əķƕ̮̮ ̒



Ɩ̮čĢ̮Ʈ˫Ʈ̮̮ž̮ŭ˫ŵĢ̮̮̮ğ̮ķŘŽ̮ŗœġ̮ŘƜ̮̮Ɖ̮ĠƏķ̮ƍ˫ĻřĢ̮ŞƜ̮̮̮ƒĻŉ̮ŗ˫ő̮ƍ˫Ļř̮ƍķƖƐŵĢ̮̮̮ķ̮̮ŗœƍ̮ķŘƮ(̮̮̮Ļ̮̮ƒƌŘĜƌĿ̮˫Ɯ̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲̮&˴˲ ˳˲ 

 

Ʈ̮̮̮̮˫̮̮ ŀōķŘłŝķƮ̮̮̮̮˫̮̓ ̮ ĹķƖő˸̮̮Ģ̮ƏķƕķŘŽ̮̮̮̒œ̮ƖĻ̮̮ 'ƒ̮Ļ̮̙ŝƖŁ̮̮̮̓ ̮ƒŉƖŁ˳˵̮̮ź̮Ł̮ƕ̮̒ĢƏķƕķŘŽƜ̮ƜŘ̮̮̮Ŷ̮ƁƖƌƜ̮ŀ̮̮̮̮̓˲˸̮̮Ƈ̮˫ņƌ̮˫Ļ̮̒ĢƏķƕķŘŽ̮˫ ƓĢ̮Ʈ̮̮̮̮ ŔƐƏ˫ƌ
ź̮ŁƜ̮ƜŘ̮̮̮̮̓ ̮ ƒŶƈ˫Ůƌ̮ƒƌ˫ƏŘĻ˷̮̮ ŗœ̮ƒě̮̒˹˸÷̮̮̮̮̮ ŔƏŔš̮ŘƓ˫ű̮œ˫Ɛŝķƒ̮Ɖ̗ŉřķ̮̮̮ŗ̮˫ ƓœŘļƓķġ̮̮̮̮čƜ̮Ġ̮ŢƜ̮ƒ̮ƏķŘ̮̮ķ̮̮'ŔƏœƖĻƮ̮Ǝ̮̮̮̮ ƇƖŎŁ̮ŗœ̮˫ƓœŘļƓķŗ
Ļ̮ŘŊŁƜ̮Ŀ̮˫̮̮̮žƐƌĢ̮̮̮̮̮˭ŔƏœƖĻ̮ŘŅİƌƍ̮˫̗Ɠŗ̮Ɩŭ̮̮̮̮ƒěƮ̮Ĝ̮Ģ̮̮̮Ə̮œƖƌřī̮řķĢ̮̮˫ Ɠ̮̮ƒ̮ŭƖŹ̮śƤě̮ŗœ̮ķŗ̮œƖő̮̮Ƥƌ˫ě̮Ǝƌ̮˰œŘě̮ƍ˫ŢƏŘŭ˫ő̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮ ŗƕ
ƌ̮Ģ̮Ƌ̮Ɛě̮̮Ŷ̮ŝ̮ƕĢ̮̮̮̮ƌĢ̮Ƌ̮Ɛě̮̮ž̮Ɛƌ̮ś˫Şōķ̮ƍīĢ̮̮̮Ƌ̮Ɛě̮şƖƌķŘŽ̮ķŗ"̮' 

&̦̦˵˵ž̦ŭ˫ŵ̦̙ƌ˫ŶŁ̦ƇŔƌĢ̦ 

̮˫ Ļ̮̮ƕ̮̮řķ̮̩œ˫žłŝķƮ̮ğ̮ĘĢ̮̮̮ƒ̮ŢƂƏ̮̮̮̮ ƕŗ̮ķŖğŔěġ̮̮̮ķ̮œƖƜě̮ŜĜƌ̮̮ ˭̮̮ ̙Ĝš˲̮̮̮ƒĻƍ̮ķƖƐŵ̮̮ƈ̮ŔƌĢ̮̮̮̮čƜ̮œ̮˫ƔƐŢ̮̮ ġƒ̮ĵķŗķ̮̮̮ƌĢ̮œ̮Ɩš̮̮̮̮ ŀŎŁ̮ƒěŅ̮ĮŁƜ̮Ř̮̮̮̮̮ ̙ƌķƖŵ
Ġ̮ƐƓŘŽĢ̮̮̮̮˫ Ɠŗ˫ŢŽ̮ŔƐƏ˫ƌ̮̮ŠƐŁŘč̮ġƖ̮ŝƕœ̮ŬĻķƕŗƮ̮ƒ̮̮̮ƌ̮Ɯ̮ƍ̮˫̮̮̮̩ ř˫ŝƌ̮̮ƒłŞŉŘĻ̮ķŗ̮˫ƓĢ̮Ŕ̮Ɛě̮̮ĢƉƜŦŎŁ̮ĢĠłŞő̮˭ƇŔƌ̮ƎƮķ̮ŗœ̮'̮̮ ˫Ļ
Ŷ̮ŪŁƜ̮ż̮̮̮̮̩ ŚƜĠƏķ̮̮̮̮̒ƍ˫ƮŘŉ̮ƒƮŘŲƏ̮ƕ̮ġŘğ̮ƎƜƜŶŁ̮œƖő̮ƒƮŘŲƏ̮ġ˫ƓŔě̮˫Ļ̮ƀļŮƐƌ̓Ŭ̮ƉŞŁ̮ŘĻ̮̮Ģ̮Ə˫Ļř̮̮Ņ̮ĮŁƜ̮Ř̮̮̮ž̮ƐƌĢ̮̮̮ƌ̮Ģ̮œ̮ŗķŖğ̮̮ ŗœ̮'

̮̮˭̙Ļ˫Ƃƌ̮̮ĢłŞƮŚƔĻƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮ƕ̮̮̒˫ƌŘč̮̮̮̮̓ƍ˫ŊƜƓ̮ƋƜŲƐŁƒ̮Ļƍ̮ķƖƐŵ̮̮ę̮ŘŎƌ̮̮ŗ̮ƕŚƜƈ˫Ł˫ě̮ƕ̮̮̮̮̙̗ŵ̮̩ œŘě̮̮Ĺ̮˫Ł̮ƕŗ̮ƕīġ̮̮̮̮̮ƕ̮̮ ŀƜƈ˫ŶŽ
ġ̮ŘƜğœ˫Ʈ̮̮ķŗ̮̮ œƖļƔĻƌ̮Ģ̮Ŕ̮ƐŢŒĻ̮̮ '̮̮ ˭ƇŔƌ̮ƎƮķ̮ŗœč̮Ɯ̮ƍ̮˫Ĝ̮˫ Ɠ̮̮ƌ̮̮ƍ˫ŢƏ̮ķŗ̮ĿƤƌ˫ŶŁĢ̮̮̇ ŔƐƓœ̮̮ķŘĻġ̮̮̮ź̮Ł̮˭Ƈ˫ņƌƜ̮ƜŘ̮̮ł̮ő˫ƐšĢ̮̮̮̮˫ ƐŶƌĢ̮Ɠœ̮̮̮̮ ķŗ
ķ̮ŚŽķƮ̮Š̮̮̮ƌ̮Ģ̮Ŕ̮Ɠœ̮̮ƒ̮ě̮̮Ƌ̮Ɠ̮ƍī̮̮ƒ̮Ļƒ̮ĻƖƏ̮̮ƌ̮̮ŠƓ˫ě̮ķŗ̮ƇŘłƐě̮ƊŔŵ̮ś˫Şōķ̮œƖőĢ̮ķ̮̮'ŔƓœƮ̮Ǝ̮̮̮Ƈ̮Ŕƌ̮̮ƒ̮ě̮̮Ɛ̮łļƌĢ̮̮̮̮̮ŘĻ̮̮ ęŘłŢƌ̮ĢƏķƕķŘŽ

ŀ̮ŝ˫ƓŔě̮̮̮ķŘĻ̓ġ̮̮̮̮̮ ˭Ƈ˫ņƌ˹˱÷̮̮̮̮ƋƓƏ̮˫šƖčĢ̮̮̮̮ƌƜ̮ƍ̮˫̮̮̮˫ ƓŔěĢ̮ƉƜŦŎŁ̮ĢĠłŞő̮ġ̮̮Ų̮ƐŁ̮ƕƜ̮Ƌ̮̮̮ƍ̮˫ŊƜƓĕ̮̮˭̒Ɣ̮Ļ̮Ɩĕŗ˫Ģ̮̮̮̮ƖƏƮ̮Ǝ̮̮̮Ğ̮ƐƓŘŽ̮ƕ̮̮
ķ̮ŘĻ̮ŗƖŎƌƍ̮ķŘƮķ̮ŗœ̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ƍķŘƜğķŘŽ̮ġ̮̮ƌ̮̮ƒĵķŗķĢ̮Ŕ̮Ɠœ. 

 

̮̙Ĝš˲č̮ƇŔƌ̮'Ɯœ˫ƔƐŢġ̮ž̮ŭ˫ŵ̮̙ƌ˫ŶŁĢ̮̮̮ŗœ̮ĢŞƜƉĠƏķ̮ġŘƜğķŘŽƒ̮ĻƍķƖƐŵ̮ĢƏķŘƮķ̮ƍ˫ƮƖŊŢƏķœ̮ġķŘĻ̮Ģŉŗ˫ő̮ƍ˫Ļř̮



˳˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

Ƈ̮Ŕƌ̮̮̮čƜ̮œ̮˫ƔƐŢ̮̮˫ƌŘč̮ƕ̮ƍ˫ƮŘŉ̮˭ġŘğ̮ƎƜƜŶŁ̮œƖő̮ƒƮŘŲƏ̮ƒŝ̮ŘĻ̮ƒƜĜŁ̮˫Ļ̮ġ̮̩ ř˫ŝ̮˫ Ɠġ̮̮̮Ɖ̮ěƜ̮Ŕ̮ġ̮̮̮̮˫ ŝ˫ƐšĢ̮Ʈ̮̩ Ŕš̮̮Ř̮ŭ̮řķƮ̮ƀ̮̮̮Ɖ̮ŎŁƜ̮̮̮̮̙
ƌ̮̮ƍ˫ŢƏ̮ķŗ̮ƍƖ̗ŪƌĢ̮Ŕ̮ƓœĢ̮ĠłŞő̮˭ƍķŘƮķ̮ŗœ̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ġŘƜğķŘŽ̮ĢłƜŶƁƖƌ̮ŀŽ˫Ļ̮ŗœ̮'̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮ƒĻƍ̮ķƖƐŵ̮̮̮ƏƜ̮ƕ̮Řġ̮̮̮̮řƮ̮ƍ̮˫ŗ̮˫Ļ̮̮

Ɩ̮ŦŁƮ̮Ř̮̮̮Ɖ̮ƌķƖŵ̮řķ̮ƒě̮̩ŔšĢ̮̮̮Ě̮ļŝ̮ŔƐƏ˫ƌ̮˫ Ɠġ̮̮̮š̮řƖƌīĢ̮̮̮Ž̮˫ě˫ƏĢ̮̮̮̮̮ ƊŔŵ̮ƕŔ̮ƏƖƜč̮̮̮š˫ƏĢ̮̮̮̮ƌĢ̮œ̮Ɩš̮̮̮̮ ƕ̮̮ ̩ŔƐƐě̮żƜŶŪŁ̮̮ ƕ̮̩ŚƜĠƏķ̮̮ ŀƜƈ˫ŶŽ
Ʈ̮ğ̮œ˫Ɯ̮Ř̮ġ̮̮̮ŀ̮ŝķŚ̮ƔĻ̮'Ʈ̮ł̮ŞĢ̮̮̮ƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮ƒĻƍ̮ķƖƐŵ̮̮̮̮ ęŘŎƌĢ̮łƮ˫̗ō̮̮ƌ̮̮̙̗ŵĢ̮Ŕ̮Ɛě̮̮̮̮ ƕ̮̮ ˫Ļ̮̩ ŘƔĻğ̮Ɯ̮Ř̮ġ̮̮̮̮̮řķŘ̮ť˫Ɛŵ̮̮̮̮ ŔƐƏ˫ƌ̮˫ƌŘčƂ̮ŽƖƌƜ̮ŀ̮̮̮

̮˫ ƐŶƌ̮ƕ̮̮ ĢƓœġ̮ķŘĻ̮ķŗ̮ƒƐƜƌř̮̮Ĺ̮˫Łŗ̮ƕī̮˫ ƜƔƌ̮ġ̮̮̮ƌĢ̮Ŕ̮Ɛě̮̮'Ƌ̮ƓƐ̮ĕƜ̮Ǝ̮̮̮ ˭Ų̮ƐŁƜ̮Ƌ̮̮̮Ɠ̮Ɯ̮ƍ̮˫Ŋ̮̮̮ƒĻƍ̮ķƖƐŵ̮̮Ə̮˫ĜƌƜ̮̮̗ ŞĢ̮̮̮ƌ̮̮̙̗ŵ̮ŗ˫ğř˫ŝĢ̮Ŕ̮Ɛě̮̮̮̮ ƕ
̮˫ ƓœŘļƓķŗĢ̮Ʈ̮̮ř̮ŗķ̮ŔƐƏ˫ƌƮ̮Ļ̮˫Ģ̮̮̮ł̮ő˫Ɛš̮œŔŊƌĢ̮̮̮̮̮ƒĻƮ̮ğ̮œ˫Ɯ̮ƍ̮˫ğŔƏŘ̮̮ƌ̮̮Ě̗ěĢ̮Ŕ̮Ɛě̮̮Š̮ƈ˫ĕ̮˫ Ɠġ̮̮̮̮ƓƜ̮Ə̮˫ŊĢ̮̮̮̮̮ ķŗŔ̮ƐƏķŗŖĠĻ̮Řŝ̮řķ̮̮ '̮̮ ƎƮķ̮ŗœ
̮̮ ˭ƇŔƌƏ̮˫Ļř̮ŬƉŞŁĢ̮̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮ź̮łƌƜ̮Ř̮ŀ̮ŝķ̮̩Ŕš̮ů˫Ŏƈ̮ƒłŞĻķƕ̮ġ̮̮̮̮ ƒě̮̮ ŀŎŁŅ̮ĮŁƜ̮Ř̮̮̮Ģ̮žŭ˫ŵ̮ĢƮ˫ƮƖč̮̮ƌ̮̮ŗķŘƁĢ̮ğ̮Ɯ̮̮˭ œŘ̮̮ƈ̮˫ōŗœĢ̮ƒ̮ě̮̮
Ġ̮ƐƓŘŽ̮̙ƌķƖŵŔ̮ƐƏ˫ƌ̮Ģ̮̮ķ̮̮ŗœ̮ƍƖƌřī̮ŠƐŁƮ̮ƍ̮ķŘ̮̮̮ƏƜ̮Ś̮̮̙̮̮ě̮̮̮˫ ƓŘƜźłƌ̮ƎƜĻ̮̙ƌ˫ŶŁ̮ƍ˫ƮŘŉ̮̮Ŕ̮ŶŁ̮ķŗƮ̮̮̮̮̙̮̩ œŘě̮̮̮ƕ̮ƕƮ̮ğ̮ĘĢ̮̮˫ Ɠġ̮̮̮Ğ̮ƐƓŘŽ̮̮̮̮ ŗƖŎƌ
̮̮ ķŗ̮ƇŔƌ̮̮ ƒłŞŉŘĻƌ̮Ģ̮Ŕ̮ƐƐě. 
Ŭ̮Ļķƕŗ̮̮Ɩ̮ŝƕœƮ̮ƒ̮̮ƌ̮̮ŗœ̮̙Ļ˫Ƃłƌ̮ū˫ļŁŗķ̮ŚƜƏ̮ƇŔ̮̩ ř˫ŝ̮˫ Ɠ̮̮̮̮ ƍ˫ŢƏ̮ķŗƌ̮Ģ̮Ŕ̮Ɠœķ̮ŘĻ̮'ġ̮̮̮̮˭Ƈ˫ņƌĢ̮ĠłŞő̮̮Ŧ̮ŎŁƜ̮Ɖ̮̮Ģ̮̮ ƍœŘě̮œƕŔŞƌ̮˫Ļ

Ə̮Ɯ̮̮˫ Ɠř˫ġ̮ ̮ŘŲƏƮ̮Ƨ̮̮̮ġ̮Řğ̮ƎƜƜŶŁ̮œƖő ̮̮ ŔƐƏ˫ƌŘ̮Ļ̮ŠƏķƖŁ̮ƕ̮ġŗ˫łŒƌœƖő̮̮̮ŚƔĻƮ̮ł̮Ş̮̮ Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮ŅĮŁƜ̮Ř̮̮̮̮̮ ĢžƐƌƌ̮Ģ̮œ̮ŗķŖğ̮̮ '̮̙ Ļ˫Ƃƌ̮ŗœ̮̮ ˭
Ś̮ƔĻƮ̮ł̮Ş̮̮ Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮ƌĢ̮Ŕ̮ƏķƖŁ̮̮Ř̮ŭ̮řķƮ̮ƀ̮̮̮̮ƓƜ̮ƍ̮˫Ŋ̮˫ Ɠġ̮̮̮̮˫ ̗ō̮ŬĻķƕŗ̮ƕ̮ŀļņƌƮ̮ł̮̮̮ ķŗ̮ĢƉƜŦŎŁ̮ĢĠłŞő̮ĢƓ̮œ̮ŠƓ˫ěŔ̮̮̮ 'ƍ̮ƕŚŽķ̮̮
ķ̮̮ŘĻƮ̮̮˭ Ǝ̮̮Ų̮ƐŁƜ̮Ƌ̮̮̮Ɠ̮Ɯ̮ƍ̮˫Ŋ̮̮œ̮ŗķœ̮̙ƌ˫ŶŁ̮̩ř˫ŝ̮ƕœ̮ŘƓ̮˫Ļ̮̮ƒ̮ě̮ĿŗƖť̮ƎƮķ̮ƒĻ̮̮̮˫ ƓœŘļƓķŗġ̮̮̮̮˫ ƐŶƌ̮ŗ˫ğř˫ŝ̮̮̮̮ķŗ̮̮̒˫ƌŘč̮˫Ļ̮ƀļŮƐƌ̓ķ̮ŚŽķƮ̮Š̮̮̮
ƌ̮Ģ̮Ŕ̮ƐƓœ̮̮̮̮˭ŔƐƐě̮ƒƉĻ˫Ƃƌ̮ƇŘłƐě̮ƊŔŵ̮Ŀ˫ŝ˫Şōķ̮˫Ļ̮˫Łƈ̮˫ōŗœĢ̮ƒ̮ě̮̮ƣ̮˫Ļ̮ŋƖŮŝ̮̮ĢƉƜŦŎŁ̮ĢĠłŞő̮ġƌ̮Ģ̮Ŕ̮ƐƏķƖŁ̮̮ş̮ƤŁ̮˫ Ɠġ̮̮̮
Ų̮ƐŁƜ̮Ƌ̮̮̮̮̮ƍ˫ŊƜƓƐ̮ě̮ŗ˫Ɣƌ̮ķŗƐ̮ķ̮̮'ŔƮ̮Ǝ̮̮̮̮̮˭ĿƤƌ˫ŶŁƒ̮Ʈ˫ŝ̮ŗœ̮̮Ƌ̮ƓƏ̮˫šƖčĢ̮̮̮̮̙ Ļ˫Ɓƒ̮ŉƖŁ̮̮ķ̮ŘĻ̓ġ̮̮̮̮̮˭Ƈ˫ņƌ˹˱÷̮̮̮ę̮ŘłŢƌ̮ĢƏķƕķŘŽ̮̮ƌ̮Ɯ̮ƍ̮˫̮̮

Ģ̮ĠłŞő̮̮Ų̮ƐŁ̮ƕƜ̮Ƌ̮̮̮ƍ̮˫ŊƜƓƌ̮̮ƍ˫ŢƏ̮˭̒Ģ̮Ŕ̮ƐƓœ̮̮Ɠ̮̮ƒƏƖĠĕƜ̮ƍ̮˫Ŋ̮˫ Ɠġ̮̮̮̮žƐƌĢ̮̮̮̮ƌĢ̮Ŕ̮ƐƏķƖŁ̮̮̮̮ ŬƉŞŁ̮̮ ĢƏ˫ĻřŘ̮ŉ̮ƇƤłőķ̮˫Ļ̮ķŗƮ̮ƍ̮˫̮̮̮̮ ġŘƜğœ˫Ʈ
̮̮ ˭ŔƐƓœ̮ŠƓ˫ěƈ̮˫ōŗœĢ̮ƒ̮ě̮̮ę̮ŘŎƌġ̮˫Ɠ̮̮̮̮ ŀļņƌġ̮ŘƜğœ˫Ʈ̮ŀƜƈ˫ŶŽ̮̮Ĺ̮˫Ł̮ƕŗ̮ƕīġ̮̮̮̮̮ ķŗ̮̩ œŘě̮ŀƮƖƂŁ̮̮̮̮ ƕ̮˫ ƔƏŗœƮ̮ŀ̮̮̮̮̮ƒĻġ̮˫ƓŔƌ˫Ɯč̮̮Ə̮˫ĻřĢ̮̮̮

Ɩ̮ļƔĻœ̮̮̮̮Ʈƒ̮łŽ˫̮̮ƌ̮̮ŘŊƐƌĢ̮Ŕ̮ƏƖš.̮

̮̮ŬŞĻ̮˫Ļ̮ƇŔƌ̮ƎƮķŘ̮ŲƏƮ̮ƒ̮̮˫ Ɠġ̮̮̮̮̮ƀƮŘŭ̮řķ̮œƖŉƖƌě̮ĮŁƜ̮Ŕ̮̮̮̮̮ŘĻŔ̮ŶŁƮ̮̮̙̮̩ ŔƐƐě̮˫ Ɠġ̮̮̮̮̮ ġķŘĻ̮ƖƏ̮ġŘŲƏ̮ĹƖĕŗ˫ĕ̮ĚƮ̮ĢĠƐƓŘŽ
̮̮ ŗœ̮Ģžŭ˫ŵ̮ĢƮ˫ƮƖč̮ęŗœ̮ƕ̮ƒŶƈ˫ŮƌŎ̮ƌƜ̮Ŭ̮̮˫ Ɠġ̮̮̮̮̮ ˫ƌ̮ŗ˫Ɯłőķ̮ŗœ̮ĢĻŘŹ̮ŘƜŹ̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ġŘƜğķŘŽƌ̮Ģ̮Ŕ̮ƔƏ̮̮ ƍ˫ŢƏ̮ƇŔƌ̮ƎƮķ̮'

ƌ̮Ģ̮Ŕ̮Ɠœ̮̮̮̮ĿƤőķŔƌ̮Ɗ˫ŊƏķƒ̮Ļŗ̮ƖŲƐƌ̮̮̮̮Ŀ˫Ə˫ŊƜƓ̮ƋƜŲƐŁ̮ŀƜžƜě̮ġ˫ƂŁŗķƌ̮Ģ̮Ŕ̮ƏķƖŁ̮̮̮̮ŴŮƁ̮ƒĻ̮ŘŊƐƌŅ̮ĮŁƜ̮Ř̮̮̮̮̮ œƖļƔĻ̮ƕ̮ĢžƐƌ̮̙ƌķƖŵ
̮̮ ĢłŞƮŚƔĻƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮̮ œŗķœ̮ƍķŘƜğķŘŽ̮ƒłŞƮř̮Ĺŗ˫ŊŁ̮ĢŝŗŘĻ̮ŗœ̮ƒŢƮŗ̮ƒě̮Řũ˫ō̮ƇŔƌ̮'œœŘğ̮ĢƉƜŦŎŁ̮ĢĠłŞő̮ŠƓ˫ě̮ƕ

ũ̮ŘŽƜ̮ƒ̮̮˫ Ɠġ̮̮̮ƍ̮ƖƌřīŖ̮čƮ̮Ř̮̮̮̮̮ġķŘĻŠ̮ƓƕĘč̮˫ Ɠġ̮̮̮̮̮̩ŔƐƮīƒ̮Ɖ̗ŉřķ̮̮̮̮Ģ̗ě̮ŠŊƐŝŅ̮ĮŁƜ̮Ř̮̮̮ƌ̮řī̮ŗ˫ŢŽ̮̩ŔƐƐě̮̙ƮŔŶŁ̮̮ƍƖƒ̮ĵķŗķ̮̮ƌ̮Ģ̮Ŕ̮Ɠœ̮̮ '
Ƌ̮ƓƐ̮ĕƜ̮Ǝ̮̮̮ ġƕ˫ō̮ƒě̮ŀŞƓ̮ŀƮŚƌ̮ƎƮķ̮ġķŗķœ̮Řũ˫ō̮ƇŔƌ̮˭ŀ̮ƈƣœ̮˫ Ɠġ̮̮̮̮̮ ġķŘĻ̮ġœŘĻŗ˫ěƒ̮ƌ˫ƏŘĻ̮˫ Ɠġ̮̮̮̮̮ ŗƖŎƌ̮ƒžŭ˫ŵ̮ĢšřƖƌī



Ɩ̮čĢ̮Ʈ˫Ʈ̮̮ž̮ŭ˫ŵĢ̮̮̮ğ̮ķŘŽ̮ŗœġ̮ŘƜ̮̮Ɖ̮ĠƏķ̮ƍ˫ĻřĢ̮ŞƜ̮̮̮ƒĻŉ̮ŗ˫ő̮ƍ˫Ļř̮ƍķƖƐŵĢ̮̮̮ķ̮̮ŗœƍ̮ķŘƮ(̮̮̮Ļ̮̮ƒƌŘĜƌĿ̮˫Ɯ̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲̮&˴˲ ˳˴ 

 

̮̮ ŗœ̮ĢƏ˫Ļř̮ŬƉŞŁ̮œƖļƔĻ̮ġķŘĻƊ̮˫ŲƏ̮˫ Ɠġ̮̮̮'̮ŀŝķ̮ƍķŘƮķ̮ŔƐƏ˫ƌ̮ŠƐŁŘč̮ĢšřƖƌī 

˶̦̦ 'ń̦ŎĻ̦̦̦̦ ƕł̦ƏƜ̦ƒ̦Ŋğ̦Ɯ̦̦Řġ̦ 

Ʈ̮ƒ̮łŽ˫̮˫ Ɠġ̮̮̮̮ķƮ̮Ǝ̮̮̮Ŕ̮č̮ƒŶƈ˫ŮƌƮ̮ł̮ő˫ƐšŗķŔĢ̮̮̮č̮̮ŬĻķƕŗƜ̮Ė̮Ɯ̮̮̩ Ŕ̮̮̮ƌƜ̮ƍ̮˫̮̮Ģ̮ĠłŞő̮̮Ŧ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮˭Ś̮ƔĻƮ̮ł̮ŞĢ̮̮̮ƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮Ų̮ƐŁ̮ƕƜ̮Ƌ̮̮̮̮ƓƜ̮ƍ̮˫Ŋ̮̮̮̮ƒě
Ġ̮̗ƓĢ̮̮̮Ə̮˫Ļř̮ŬƉŞŁ̮ŘĻ̮̮ ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ƍķŘƜğķŘŽ̮Ģķ̮Ʈ̮Ə̮ķŘĢ̮̮̮̮ŅĮŁƜ̮Ř̮̮̮̮ƌĢ̮Ŕ̮ƏŗķŖğ̮̮ƍ̮˫Ʈ˫̗Ə̮̮̮ƌĢ̮œ̮ř˫ŝ̮̮ 'Ʈ̮ƒ̮łŽ˫̮˫ Ɠġ̮̮̮̮̮ ƒƜĜŁ̮˫Ļ̮Řũ˫ō̮ŠƓƕĘč

̮̮ƒƮŘŲƏ̮ŘĻŶ̮ŁœƖőƜ̮ƜƎ̮̮̮ġŘğ)̮ķŗƮ̮ƍ̮˫̮̮ŝ̮œ̮ƕĢ̮̮̮̮˭˳˱˱˱(Ř̮ŲƏ̮˭Ʈ̮ƒ̮̮̮ƍ̮˫ƮŘŉ̮̮̮̮̓ƈƖŽĢ̮̮̮̮˭ ƍƖŞĎƌ˫Ł̮ƕ˳˱˲˸(̮ ̮̮̮ƕƇ̮Ŕƌ̮̮̮̮˫ƌŘč̮̮̓ƉŝƜ̮Ǝ̮̗Ġ̮̮̮̮ ƕ
Ģ̮ƈ˫ƔƜƌ̮ŀƏŚĜƜĕ̮̮̮˭˳˱˱˱̮̮̮̮˭̒Ɖ̮ě̮ƍƖ̗Ūƌ̮ƒŝƜ̮Ŕ̮ġ̮̮̮̮̮ ķŗ̮̮ ĢŽŘŶƌƌ̮Ģ̮Ŕ̮ƐƐě̮̮̮̮ƒě̮̮ ˫ƌ̮ƒĻĻ̮Ɯ̮Š̮Ɛ̮˫ Ɠġ̮̮̮Ğ̮ƐƓŘŽ̮̮̮̮ ŗƖŎƌ̮̮ ġŘƜğķŘŽ̮ƒƐƜƌř̮ŗœ
̮̮ ĢŞƜƉĠƏķ̮ƍ˫Ļřƌ̮̮ƒĵķŗķĢ̮Ŕ̮ƐƓœ̮̮̮̮ ƕĿ̮˫ƂƜƂŎŁ̮Ŀ˫ƜĻœķ̮̮Ɛ̮Ź̮ķŗ̮œƖŉƖƌĢ̮̮̮̮ƌĢ̮Ŕ̮Əř˫ŝ̮̮ ̙Ļ˫Ƃƌ̮ŗœ̮'̮̗ ě̮Ŀ˫Ŷƈ˫ŮƌƎ̮ƜŢƜč̮Ģ̮̮̮ķŘĻ̓ġ̮̮̮̮̮ ˭Ƈ˫ņƌ

œ̮Ʈ̮Ğ̮Ɛ̮̮Ğ̮Əķƕ̮ƕ̮̮˭˳˱˳˵̮̮̇ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̩ŚŁ̮̮˭˳˱˲˷ķ̮̮˭̒Ʈ̮Ǝ̮̮̮ě̮̮ŠƓƕĘčƜ̮ž̮Ģ̮̮̮Ł̮ť̮ƖƜ̮ż̮̮˫ Ɠġ̮̮̮̮̗ ŵƜ̮ƀ̮̮̮Ļ̮ŘŊŁ̮řķƜ̮Ŀ̮˫̮̮ř̮Ʈ̮ƒ̮łŞ̮̮̮̮ ƒĵķŗķ
ƌ̮Ģ̮Ŕ̮Ɠœ̮̮Ɩ̮ŝƕœ̮ŬĻķƕŗ̮ƕƮ̮ƒ̮̮̮̮̙ ĜšŎ̮ƌ̮ŬŝƖŁ̮ƒłŽŘğƜ̮Ŭ̮̮̮š̮řƖƌīĢ̮̮̮Ř̮čŠ̮ƐŁ̮̮ķ̮Ʈ̮ƍ̮ķŘ̮̮ƌ̮̮ƒłŞŉŘĻ̮ķŗĢ̮Ŕ̮Ɛě̮̮'Ʈ̮ƒ̮łŽ˫̮˫ Ɠġ̮̮̮š̮˫ƏĢ̮̮̮̮̮ řķ

ŗ̮ķŖğŔěġ̮̮˫ Ɠġ̮̮̮ƍ̮˫ŢƏ̮ķœƖƜě̮ŜĜƌ̮̮̮ƌĢ̮Ŕ̮ƐƓœ̮̮̮̮ƒěƒ̮Ļ̮ĢƉƜŦŎŁ̮ĢĠłŞő̮̮̮ƈœƜ̮̮̮̮̮̙ƏƜ̮̮˫ Ɠř˫ġ̮̮̮̮̩ œŗƕīŘĻ̮̮̮̮ ̩ŔŢƏč̮Ɯ̮Š̮Ļ̮Ɯ̮Ɛ̮Ģ̮̮̩ Ŕš̮̮̮̮ŗœSDT̮̮
ƕ̮̮̮Ġ̮ƐƓ˫̗Ɠ˫ƏĢ̮̮˫ Ɠ̮̮̮̮ŗœF̮̮ƌ̮̮ŠƓ˫ě̮ķŗĢ̮Ŕ̮Ɠœ̮̮̮̇ƈ̮˫ōŗœĢ̮ƒ̮ě̮̮Ś̮ƔĻƮ̮ł̮Ş̮̮ Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮Ų̮ƐŁ̮ƕƜ̮Ƌ̮̮̮Ɠ̮Ɯ̮ƍ̮˫Ŋ̮̮̮ƒĻƍ̮ķƖƐŵ̮̮̮̮ ̙ƌķƖŵĢ̮łƮ˫̗ō̮̮

̮̮̙̗ŵ̮̮̩œŘě̮̮ ƕĹ̮˫Łŗ̮ƕīġ̮̮̮̮̮ ƕġ̮ŘƜğœ˫Ʈ̮ŀƜƈ˫ŶŽ̮̮ƌ̮̮şŗƕŘč̮ķŗĢ̮Ŕ̮ƐƓœķ̮̮'Ʈ̮Ǝ̮̮̮̮˫ łƏƮ̮ň̮̮̮Ż̮˫Ĝš̮˫ ƓĢ̮ŢƓƕĘč̮ġ̮̮̮̮ŗœ̮œƖŉƖƌ̮̮ Ŀ˫ƂƜƂŎŁ
ƒ̮Ļ̮ūƖĻŘƌ̮̮̮źłƌƜ̮̮˫ ƓŘġ̮̮ž̮ŭ˫ŵ̮̮ ˫Ļ̮Ģě̮ĮŁƜ̮Ŕ̮̮̮ŔƐƏ˫ƌ̮ĢĠƐƓŘŽ̮̙ƌķƖŵ̮ŘĻ̮̩ĘƮƕŠ̮ƐŁķ̮ř̮̮̮ ƍœƖĻƍ̮Ɩƌřī̮˫ Ɠ̮̮̮ŗœ̮̮̮̮ ŗœ̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ
̮̮ ƍķŘƮķő̮̓ġ̮ƖŉķƖ̮̮̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˲˹̮̮̮̮̒ķŗ̮̮̮̮ Řč̮ġŔō̮˫Łƌ̮Ģ̮Ŕ̮Ɛě'̮ 

ƍ̮Ɩ̗Ūƌ̮̮̮̮ ƇƕķŅ̮ĮŁƜ̮Ř̮̮̮Ģ̮ĠłŞő̮̮Ŧ̮ŎŁƜ̮Ɖ̮̮̮ ŴƮ˫š̮Ģš̮˫ƏĢ̮̮̮̮̮ ŴŮƁ̮řķĿ̮˫ŭ˫ļŁŗķ̮̮̮̮ƕ̮˫ ƓœƖļ̗ěġ̮̮̮š̮řƖƌīĢ̮̮̮̮˫ ŝ˫Ɛš̮ķŗĢ̮Ʈ̮̮̮ƌĢ̮Ŕ̮Ɛě̮̮̮̮ ƕ
̮̮˫Ļ̮ƀļŮƐƌč̮Ɯ̮Š̮Ļ̮Ɯ̮Ɛ̮Ģ̮̮˫ Ɠġ̮̮̮ŀ̮ŝķ̮ġŘğ̮ƎƜƜŶŁ̮œƖő̮ƒƮŘŲƏ̮˫ ƓŔě̮'ƣ̮˫Ļ̮ĢƏķƕķŘŽ̮ġķŗķœ̮ġ̮̮ī̮̮Ěļŝ̮ŔƐƏ˫ƌš̮řƖƌĢ̮̮̮Ž̮˫ě˫ƏĢ̮̮̮̮̓˴˸̮̮

̮̮ƇŘłƐě̮ƊŔŵ̮ƕ̮̒ĢƏķƕķŘŽƏ̮ķƕķŘŽ̓Ģ̮̮̮˴˲̮̮̒Ʈ̮̮ŚƜƏƒ̮łŽ˫̮˫ ƓĢ̮ŢƓƕĘč̮ġ̮̮ķ̮Ʈ̮ƍ̮ķŘ̮̮̮̮ķŗĮ̮ŁƜ̮ƮŔ̮̮̮ƌ̮Ģ̮Ŕ̮ƐƐě̮̮̮˭̮˫ ŉĢ̮Ʈ̮̮ş̮ƕŗ̮ƒě̮˫ ƓŜ̮ƮŗŔŁ̮ġ̮̮
Ƌ̮ƉŶƌƒ̮ƌ˫ƏŘĻ̮ƕ̮ŗƖŎƌ̮˫ ƓƮ̮̮ĢšřƖƌī̮ġŀ̮őķƖƐĜ̮̮̮̮ ƊŔŵ̮ƒĻ̮ġŘƜğœ˫Ʈ̮ŀƜƈ˫ŶŽş̮ŘłŞğƮ̮ƒ̮łŽ˫̮̮ƌ̮̮ŘŊƐƌĢ̮Ŕ̮ƏƖš̮̮̮̓œ̮ķĘƏŘƜŢĻ̮̮ ˭˲˴˺˸̮̮ ̇
Ź̮Ɛ̮Ģ̮̮̩ œķř̮Ŕ̮Ɠ˫ŉ̮ƕġ̮̮̩ œķř̮̮̮˭˳˱˲˸̮̇ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ęƕŘě̮˭˳˱˳˴ķ̮ŘĻ̮'̒ġ̮̮̮˫ņƌ̮˭ Ƈ̮̮Ə̮œƖƌřīĢ̮̮˫ Ɠ̮̮ś̮Ƥě ̮ƒĻ̮ĺƉŹķ̮˫ ƓƮ̮̮ġŀ̮őķƖƐĜ̮̮

̮̙ Şě̮̮ ̩ŔƐƐě̮̮ ̩ŗ˫šķƌ̮Ģ̮Ŕ̮ƐƐě̮̮̮̓˲˱̮̮ƒ̮ļō˫Ŧƌ̮ŗœ̮ŗ˫Ļ̮̒ Ŕš̮Řěŕ̮˫Ɠ̮̮̮̮ƒěƮ̮ƒ̮łŽ˫̮˫ Ɠġ̮̮̮̮̮ ġŘƜğœ˫Ʈ̮ĢĠłŞő̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮ŔƮŔŉ̮ĢŢƓƕĘč
̮̮ Ĺ˫Łř˫Ļ̮ķŗ̮ġř˫Ŋƌ̮ġ˫ŪŽ̮ŗœƌ̮Ģ̮Ŕ̮Ɠœ̮̮ƍ̮ī̮ŗœ̮ƒě̮̮̮˫ Ɠŗ˫ŢŽġ̮̮̮ŉ̮ŗ˫őĢ̮̮̮ƈ̮ƖĶŞƌ̮̙ƌ˫šƜ̮ŀ̮̮˫ Ɠ̮̮ ġŀ̮Ɓ˫ŭ̮˫ ŝŘŽ̮̮̮̮̓řƮ̮Ř̮̮̮̮Ŕě̮̮Ə̮ķƕķŘŽĢ̮̮˲˱̮̮̮ ̒

̮̮ƒĻ̮̮ řƕŘĻĠ̮łŞőĢ̮ƉƜŦŎŁ̮Ģ̮̮ƌ̮̮Ě̗ěĢ̮Ŕ̮ƐƐě'̮̮̮ķ̮Ʈ̮Ǝ̮̮̮Ʈ̮ƒ̮łŽ˫̮̮Ţ̮ƓƕĘčĢ̮̮̮Ř̮ŲƏƮ̮ƒ̮̮̮Ƈ̮ŘłƐě&̮ş̮řŗķ˼̮̮̮̮ƍƕŘĜč̮̓˳˱˱˷̮̮̮̮̮̒ ƍœķœ̮ƍ˫ŢƏ̮˫Ļ̮ķŗ
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̮̮ ƒě̮ƎƮķ̮̮ şřŗķ̮ƒƏƖĠĕż̮ƜƉĜŁ̮˫Ʈ̮ŗ˫ě̮ĚƮ̮ƎƜƮ˫č̮̮̮̮ŗœĢ̮šřƖƌī̮Ɗ˫ŲƏ̮̮̮ŘčŠ̮ƐŁ̮̮̮ķƮ̮Ə̮ķŘĢ̮̮̮̮ŘŉƮ̮ƍ̮˫̮̮̮̮ ġŘƜğœ˫ƮŶ̮ŪŁ̮ķŗƜ̮ż̮̮̮̮ƌĢ̮Ŕ̮Ɛě̮̮̮ĮŁƜ̮ƮŔ̮̮̮
ƌ̮Ģ̮Ŕ̮Ɛě̮̮Ŕ̮ŉ̮ŔƓķƖš̮ƕƮ̮Ŕ̮ġ̮̮̮ƌ̮̮ƒĵķŗķĢ̮Ŕ̮Ɠœ̮̮Ġ̮ƐƓŘŽ̮̙ƌķƖŵ̮ƒěĢ̮̮̮Ű̮žō̮ŔƐƏ˫ƌ̮̮ŭ̮ƖŭĢ̮ŗ̮ķƕ̮̮Ģ̮ƉƜŦŎŁ̮ĢĠłŞő̮˭ĺƈ˫Ůƌ̮̮Ŕ̮ŢŁ̮ķŗƮ̮Ŕ̮̮̮
ƌ̮Ģ̮Ŕ̮ƐƐě̮̮Ņ̮ĮŁ̮ƕƜ̮Ř̮̮̮̮žƐƌĢ̮̮̮ŗ̮ķœ̮̩ŚƜĠƏķ̮ŘĻœ̮̮̮ŗ̮ķř̓Ɯ̮ŵƍ̮˫̮̮ķ̮Ŕŉ̮ƕĢ̮Ʈ̮̮̮˭˳˱˲˶̮̒. 

ƍ̮Ɩ̗Ūƌ̮̮̮ Ɗƕœ̮̮ ŘĻ̮ŠƂƏĢ̮łƮ˫̗ō̮̮̮ŚƔĻƮ̮ł̮ŞĢ̮̮ƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮ķŗě̮ĮŁƜ̮Ŕ̮̮̮ƌĢ̮Ŕ̮Ɛě̮̮̮ƍ˫ŢƏ̮ƕƌ̮Ģ̮Ŕ̮Ɠœ̮̮ƒ̮ƏƖĠĕ̮̮Ř̮ť˫Ɛŵ̮̮˫ƌŘč̮̮ ŔƐƏ˫ƌ
Ƃ̮ŽƖƌƜ̮ŀ̮̮̮̮̓˴˱̮̮̮˫ ƐŶƌ̮ƕ̮̒ĢƏķƕķŘŽĢ̮Ɠœ̮̮̮̓˳˸Ĺ̮˫Ł̮̒ŗ̮ƕīġ̮̮̮Š̮ƈ˫ĕ̮ŘĻķŘĻ̮ŗœ̮ķŗķ̮ŚŽķ̮˫ƓƮ̮Š̮̮̮̮ƌĢ̮Ŕ̮ƐƓœķ̮̮'Ʈ̮Ǝ̮̮̮̮̮ ƒłŽ˫Ʈİ̮ƌƮ̮Ŕ̮̮̮Ř̮ŲƏƮ̮ƒ̮̮̮ŗ̮˫ŢłƏķ&̮
ŝ̮ŀ̮ő˫̮̮ŗ̮œŘŽƮ̮ƍ̮ƖŞĜ˼̮̮̮̓˳˱˱˲̮̮ ̒ŀ̮ŝķ̮̮̮ƒě̮̮ ƍī̮ś˫ŝķ̮ŘĻƓ̮Ɯ̮ƍ̮˫Ŋ̮˫ Ɠġ̮̮̮ķ̮ŘĻ̮̓ŀļņƌġ̮̮̮̮̮ ŗœ̮ĿŖƈ ̮˭Ƈ˫ņƌƮ̮ğ̮œ˫Ɯ̮Ř̮ġ̮̮̮̮̮ ˭ ƍ˫Ļř˲˱̮̮Ļŗ̮˫̮̮

ł̮ő˫Ɛš̮ŴĻ˫Ɛƌ̮̩̒Ŕš̮ŘěŕĢ̮̮̮ķ̮ŘĻ̮ķŗ̮̮ġķ̮ŚŽķ̮ƍ˫Ļř̮ġŘƜğœ˫ƮƮ̮Š̮̮̮ƌ̮Ģ̮Ŕ̮ƐƓœ̮̮ƈ̮̮ƕ̮ĞƏķƕ̓Ɯ̮̮˭ Ɩ̮̮˳˱˳˳̮̮̮̒ĿƤƌĮŁ̮'Ə̮œƖƌřīĢ̮̮˫ Ɠ̮̮̮̮ ŗœ
č̮Ɯ̮Ŕ̮ƏƖ̮̮ƍœķœ̮̮Ŀ˫ŵƖũƖƌ̮̮Ģŝŗœ̮̙ źš̮ƒĻ̮˫ ƓƮ̮ƍ̮˫Ţ̮̮̮̮̓řƮ̮Ř̮̮̮Ŕ̮ě̮̮˺̮˫ ƓœŘĻŗ˫ě̮̒ġ̮̮̮Ğ̮ƐƓŘŽ̮̮ƌ̮̮ƒłŞŉŘĻ̮ķŗ̮ŗƖŎƌĢ̮̮˭ ŔƐě̮̮̮˫ ŉĢ̮Ʈ̮̮̮̮ ƒě

ş̮řŗķ̮˫ ƓĢ̮ěķŘłšķ̮ġ̮̮Ŀ̮ķŘŅķ̮̮̮̩ ŔƐƐěŔƮŔŢŁ̮̮Ɩ̮ƂŁ̮ķŗ̮ŬĻķƕŗƮ̮ŀ̮̮̮̮ƌĢ̮Ŕ̮ƐƐě̮̮̮̓˺˴÷̮̮̮Ǝ̮łƌ̮ŗœ̮ĢƏķƕķŘŽ̮̮ƕ̮̮̒ŔƐŝ SDT̮̮̮ŔĻƮ̮Ǝ̮̮̮̮̮ ƒƮŘŲƏ̮ĺƜŁŘŁ
̮̮ ġŘğ̮ƎƜƜŶŁ̮œƖőķ̮ŗƮ̮ƍ̮˫̮̮ŝ̮œ̮ƕĢ̮̮̮̮̓˳˱˳˵̮̮ ķŗ̮̮̮̒ ƍ˫ŢƏ̮ƕ̮̩œķœ̮ŬŞĻƌ̮Ģ̮Ŕ̮ƐƓœ̮̮Ś̮ƔĻ̮ƒƏƖĠĕƮ̮ł̮Ş̮̮ Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮˫ Ɠŗ˫ŢŽġ̮̮̮ŉ̮ŗ˫őĢ̮̮̮

̮̮ ŗœŎ̮ƌƜ̮Ŭ̮̮˫ Ɠġ̮̮̮̮̮ ķŗ̮ĢƓ˫ĠŢƏķœƌ̮̮ŠƓ˫ěĢ̮Ŕ̮Ɠœ'̮ 
ƍ̮Ɩ̗Ūƌ̮̮ŗ̮ƕŘũ̮ŠƂƏ̮ƊƖŝġ̮̮̮̮ŲƐŁƜ̮Ƌ̮̮̮̮ƓƜ̮ƍ̮˫Ŋ̮̮ƌ̮̮ƒłŞŉŘĻ̮ķŗĢ̮Ŕ̮Ɛě̮̮̮̮ ƕ̮̮ ƍ˫ŢƏƌ̮Ģ̮Ŕ̮Ɠœ̮̮̮̮ ƒƏƖĠĕ̮˫ ƓœŘļƓķŗġ̮̮̮ź̮Ł̮ŔƐƏ˫ƌ̮ŗ˫ğř˫ŝƜ̮ƜŘ̮̮̮
ł̮ő˫ƐšĢ̮̮̮̮̓˴˴̮̮Ƥ̮ƌ˫Ə̮ŘĻ̮ƒļƉŹ̮ƒĻ̮̒ĢƏķƕķŘŽƮ̮Ŀ̮˫̗̮̮̮̮ŬƉŞŁ̮œƖļƔĻ̮ƕ̮̮ĢƏ˫Ļřƌ̮̮Ě̗ěĢ̮Ŕ̮ƐƐěķ̮̮'Ʈ̮Ǝ̮̮̮̮̮ƒłŽ˫ƮŘ̮ğ̮ƇŔƌ̮˫Ļķ̮̮̮ś̮̓˳˱˱˳̮̮̮̒
Ə̮ķƖŒ̗ƓĢ̮̮̮̮˫ ŉ̮˭œŗķœĢ̮Ʈ̮̮ř̮ŗķ̮ƒěƮ̮Ļ̮˫̮̮Ģłő˫Ɛš̮Ģ̮̓ ̮œŔŊƌř̮Ʈ̮Ř̮̮̮Ŕ̮ě̮̮˲˲̮̮̒Ɠ̮Ɯ̮ƍ̮˫Ŋ̮˫ Ɠġ̮̮̮ž̮ƐƌĢ̮̮̮̮̮ķŗ̮̮ŘƜƜźŁƌ̮Ģ̮Ŕ̮ƐƓœ̮̮̮˭ƍ̮˫̗Ɠŗ̮Ɩŭ̮̮̮̮ ƒě
̮˫ ļŵŁ̮ķŗĢ̮̮̮ř̮ŗķ ̮ŔƐƏ˫ƌƮ̮Ļ̮˫Ģ̮̮̮̮̮ œŔŊƌŬ̮ŝƖŁ̮̮ī̮̮ŗ˫ĜŽķƮ̮̮̩ ŔƐ̮̓ ̮˹̮̮̮̮ ̩̒Ŕš̮Řěŕ̮ŗ˫Ļŀ̮ŝķ̮ƍī̮řķ̮Ģě˫ōķ̮̮Ɗ˫Źœķ̮'Ʈ̮Ǝ̮̮̮Ĺ̮Ɩĕŗ˫ĕ̮˫Ļ̮˫ƓœŘļƓķŗ̮̮
̮̓ ̮˫ƌŘčķ̮ŘĻġ̮̮̮˭Ƈ˫ņƌƒ̮Ļ̮̙ŝƖŁ̮̮̮̮ ˭ƒŉƖŁ˳˵̮̮ ̒ġ̮ŘƜğœ˫Ʈ̮ŀƜƈ˫ŶŽ̮ķ̮ŚŽķ̮ķŗƮ̮Š̮̮̮ƌĢ̮Ŕ̮Ɠœ̮̮̮ƕİ̮ƌƮ̮Ŕ̮̮̮Ʈƒ̮łŽ˫̮˫ Ɠġ̮̮̮̮ ̩řƖō̮ŗœ̮ŔƮŔŉ̮ĢŢƓƕĘč

̮̮ ƍķŚƜƌ̮ƒƐƜƌř̮ŗœ̮Ɗƕœ̮ƍ˫Ļř̮ġŘƜğķŘŽŅ̮ĮŁƜ̮Ř̮̮̮̮̮ ŘĻ̮Ŀ˫Ə˫ŊƜƓ̮ƋƜŲƐŁŀ̮ƌ˫Ƃłŝķ̮̮̮̮ ĢłŞƮŚƔĻ̮ƕƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮'̮ŀŝķ̮̮̮̮ŗœĿ̮˫ƂƜƂŎŁ̮̩řƖō̮̮
ķ̮Ʈ̮Ə̮ķŘĢ̮̮̮̮˭̮˫ ŉĢ̮Ʈ̮̮Ř̮č̮ƍƖƌřī̮˫Ļ̮ŬļŁŘƌ̮ĹķŘŮũķ̮ƒěŠ̮ƐŁ̮̮̮˫ šƮ̮Ŵ̮̮̮̮̓ ̮ŀŝķ̮̩ œķřœƖ̗Ŏƌ̮̮˭˳˱˲˴̮̮̮̗̇ š˫ƓĢ̮̮̮̮˭˳˱˲˲̮˫ ƓœŘļƓķŗ̮˭̒ġ̮̮̮
č̮Ɯ̮Ġ̮ŢƜ̮ƒ̮ƏķŘ̮̮ź̮Ł̮ŔƐƏ˫ƌƜ̮ƜŘ̮̮̮Ŷ̮ƁƖƌƜ̮ŀ̮̮̮̮˲˸̮̮̮̙̓̒ č˫ĕ̮ƕ̮Ƈƕƕœ̮ŠƓƕĘč̮ŘĻ̮ƒƜĜŁ̮˫Ļ˽̮̮̮̓˳˱˲˴̮̮̮̮̮̒ ƒĻ̮Ŀ˫Ə˫ŊƜƓ̮ƋƜŲƐŁ̮ƍœķœ̮ŔƏƖƜč̮˫Ļ̮ƕ
Ĺ̮˫Łŗ̮ƕīġ̮̮̮̮̮ ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ġŘƜğķŘŽ̮ƕŘ̗ƉƁ̮ŗœƒ̮Ļƍ̮ķƖƐŵ̮̮̮̓ ̮Ģŉŗ˫ő̮ƍ˫Ļř̮ĚƮƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ĚƮŗƖĻ˾̮̮ ˭˳˱˳˶̮̮ ̇ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ĞƏķė̮̮ ˭
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̮̩ Ŕš̮œ˫ƔƐŢƜč̮ƇŔƌ̮ƕ̮ŠƓƕĘč̮ƎƮķ̮ŗœ̮̩Ŕš̮ĺŞě̮ňƮ˫łƏ̮ś˫ŝķ̮ŘĻ̮̮̮˭̮̮ ƕœ̮řķ̮ƎƜŢƜč̮Ŀ˫ƂƜƂŎŁ̮̗ ĜŁ̮ŘŲƏƜ̮̮̮̙ŘŁ̮̮̮̩ ŔšŔ̮Əķ̮̮ ŗœ̮'
̮̮Ģžŭ˫ŵ̮̙ƌķƖŵ̮˭ƎƜŢƜč̮Ŀ˫ƂƜƂŎŁ̮˫̮ŽŘť̮̮̮̮̮̮̮̮̮̋ Ŵŭ˫Ƃƌ̮ƍķřƖƌī̮ŠƏķœ̮ŔƐƏ˫ƌ̮œķŘŽķ̮řķ̮Ģť˫ő̮̩ƕŘğ̮ġķŘĻ̮ƕ̮ġŗ˫ŦŎƏķ̮̙Ĝš̮ƒĻ

̮̮ ƒĻ̮ƀƜƂŎŁ̮ƎƮķ̮ŗœ̮˫ƌķ̮œƖĻ̮̩Ŕš̮ƒłŽŘğ̮ŘŲƏ̮ŗœ̮żƉłŒƌƇ̮Ŕƌř̮˫ŝġ̮̮̮̮̮ 'Ŕš̮ƒłőķœŘč̮ŚƜƏ̮ŘĠƮŔĜƮ̮˫Ļ̮̙ƌķƖŵ̮ƎƮķ̮ĢŊƐŝ̮ū˫ļŁŗķ̮ƕ
̮̮ řķƮ̮Ě̮Ɩ̮ŝ̮̮ ĢŝŗŘĻ̮˫Ļ̮ĢĻŘŹŘƜŹ̮ŀŽ˫Ļ̮ŗœ̮̩řƖō̮ƎƮķ̮Ŀ˫ƂƜƂŎŁ̮˭ƒ̮ŝƒ̮Ə˫ğ̮̮ƕ̮̮œ˫ŶĻķ̮ƒĻ̮˭Ģžŭ˫ŵ̮̙ƌķƖŵ̮̮̮řƮ̮ƒ̮ő˫šŘ̮˫ Ɠġ̮̮̮̮̮ ġŘŁŔƮŔŉ

̮̮ ġ˫ƓŗƖłě˫Ž̮řķŘ̮Ņİƌ̮̮̮̮ŘĻč̮Ɯ̮ŀ̮ŽŘŢ̮̮Ģ̮ƉƜŦŎŁ̮̮̮̮ ƍ˫ƮƖŊŢƏķœŝ̮ŗƜ̮̮̩ ŔŔ̮Əķ̮̮̮̮ ƕœ̮ƕŔō̮˫Łġ̮̮̮̮̮ ƒĕŘğķ̮ŀŝķ̮̩Ŕš̮ŻŘŭŘĻ̮ĢŁ˫ƂƜƂŎŁ̮Ż˫Ĝš
̮̮ ƍŔƜŢě̮Šƈ˫ĕ̮ƒĻ̮˫Ļ̮˭ŘĠƮœ̮ĢƮƖŝ̮řķ̮'ƋƮŗķœ̮ř˫ƜƏ̮̩řƖō̮ƎƮķ̮ŗœ̮ŚƜƏ̮ġŘłŢƜĻ̮Ŀ˫ƂƜƂŎŁ̮ƒĻč̮Ɯ̮Ţ̮Ɯ̮Ɛ̮Ƨ̮̮̮̮̮ Ŀ˫Ŷƈ˫Ůƌ̮ųƖƏ̮ƕ̮Ŀ˫ƂƜƂŎŁ

̮̩ Ŕš̮Ɗ˫ŊƏķ̮̮˭Ə̮̮̙ƜƉŎŁ̮ƕ̮ĢŝŗŘĻ̮ƒĻ̮ĢƏƕŗœ̮ƕ̮ĢƏƕŘƜĻ̮Ģžŭ˫ŵ̮̙ƌķƖŵ̮ŘƮ˫ŝ̮ŠƂŘ̮Ņİƌ̮̮̮̮ żƉłŒƌ̮Ŵŭ˫Ƃƌ̮ƍ˫ƮƖŊŢƏķœ̮ƍ˫Ɯƌ̮ŗœ
'̮ŀŝķ̮̩Ŕš̮ƒłőķœŘč 

ķ̮Ʈ̮Ǝ̮̮̮˫̮ łƏƮ̮ň̮̮̮Ɩ̮ŝƕœ̮ƒŮĻķŗ̮ƍœķœ̮ƍ˫ŢƏ̮˫ĻƮ̮ƒ̮̮̮̮̮ ĢłŞƮŚƔĻ̮ƎƜĻƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮̮̮ ƍ˫ŊƜƓ̮ƋƜŲƐŁ̮ƕ̮̮ ƒĻ̮̮ Ŀ˫ƂƜƂŎŁ̮̮ ̩řƖō̮̮ ƍ˫Ļř̮ġŘƜğķŘŽ
̮̮ Ģŉŗ˫őƌ̮̮Ě̗ěĢ̮Ŕ̮ƐƐě̮̮ ˰ƈ̮˫ōŗœĢ̮ƒ̮ě̮̮̮̮ ĢĠłŞőŚ̮ƔĻƮ̮ł̮Ş̮̮ Ģƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮Ř̮ŭ̮řķ̮ķŗƮ̮ƀ̮̮̮ŗ̮œ̮ĿƣƤłőķ̮̮Ř̮ŲƏƮ̮Ƨ̮̮̮œ̮Ɩő̮̮̮̮ ġŘğ̮ƎƜƜŶŁ
̮̮ƕŘ̮ŲƏƮ̮Ƨ̮̮̮ƍ̮˫ƮŘŉ ƌ̮̮ŠƓ˫ěĢ̮̮˭ ŔƓœ̮̮Ų̮ƐŁƜ̮Ƌ̮̮̮Ɠ̮Ɯ̮ƍ̮˫Ŋ̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮Ŕ̮ŶŁƮ̮̮̙̮̩ ŔƐƐě̮̮ƌ̮̮̙̗ŵĢ̮Ŕ̮Ɛě̮̮̮˫ łƏ̮ƕƮ̮ň̮̮̮Ɛ̮łļƌĢ̮̮̮Ř̮Ļ̮̮̮̮˫ƌŘč̮̮ œƖļƔĻ̮ķŗ
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Abstract 
This research seeks to examine the conceptualization of ñknowingò in the Mashhadi dialect. 

To achieve this goal, it will first provide an introduction to the concept of knowing. This 

introduction includes the philosophical (including empiricism, rationalism, pragmatism, and 

postmodernism) and cognitive concepts of knowing. It explains that in cognitive sciences, 

ñknowingò is often conceptualized as a mental process involving the storage, retrieval, and 

manipulation of information. Then, it discusses the role of conceptual metaphors in 

understanding this concept in various languages. In the next stage, it seeks to see how the 

mechanism of understanding this verb is among Mashhadi speakers. The findings indicate 

that in Mashhadi dialect, this concept appears in two forms of ñknowingò and ñrememberingò 

for languages, skills, addresses, and practical knowledge, and understanding the verb 

ñrememberingò results from the process of objectification. The results can be useful for 

cognitive linguistics researchers and dialectologists. 
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Extended Abstract 

1. Introduction 
Knowledge and knowing have long occupied a central position in philosophy, 

cognitive science, psychology, and linguistics. While knowledge is commonly 

understood as the possession of information or skills, contemporary cognitive 

linguistics emphasizes the role of conceptualization in shaping how knowledge is 

perceived, organized, and expressed through language. Different linguistic 

communities conceptualize abstract notions such as knowledge through culturally 

and cognitively grounded metaphorical structures. This study investigates the 

conceptualization of the notion of ñknowingò in the Mashhadi dialect of Persian, 

with particular attention to the coexistence of two verbal forms, dǕnestan (to know) 

and yǕd dǕshtan (to know/be able to). This research seeks to explain the cognitive 

mechanisms underlying the use of these forms and to compare them with 

conceptualizations found in several other languages. By adopting a cognitive-

linguistic perspective, this study contributes to the understanding of how dialectal 

variation reflects broader conceptual processes and cultural models of knowledge. 

The concept of knowledge has been examined extensively across different 

intellectual traditions. In philosophy, classical epistemology traditionally defined 

knowledge as justified true belief, although this definition was later challenged by 

Gettier. Empiricist thinkers such as Locke, Berkeley, and Hume viewed knowledge 

as deriving primarily from sensory experience, whereas rationalists including 

Descartes, Spinoza, and Leibniz emphasized innate ideas and reason as fundamental 

sources of knowledge. Moreover, pragmatist philosophers, notably Peirce, James, 

and Dewey, conceptualized knowledge as a practical tool for solving problems, 

while postmodern scholars such as Foucault, Derrida, and Kuhn highlighted the 

socially constructed and context-dependent nature of knowledge. 

In cognitive science, knowledge is generally understood as a mental process 

involving the storage, retrieval, and manipulation of information. Researchers 

distinguish between declarative knowledge, procedural knowledge, and implicit 

knowledge. Cognitive linguistics further argues that knowledge is shaped by 

embodied experience and conceptual metaphors. Lakoff and Johnsonôs theory of 

conceptual metaphor demonstrates how abstract concepts are understood through 

more concrete experiential domains. 
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Cross-linguistic evidence reveals considerable variation in the conceptualization 

of knowing. In English, knowledge is frequently conceptualized as seeing, as 

reflected in expressions such as ñI see what you meanò. Mandarin Chinese often 

conceptualizes knowledge as following a path or grasping an object. Spanish and 

Arabic portray knowledge as possession, while Japanese associates knowing with 

entering a state of awareness. In Swahili, knowing is conceptualized as arriving at a 

destination. These linguistic patterns suggest that conceptualizations of knowledge 

are deeply influenced by cognitive and cultural experiences. 

2. Method 
This study adopts a qualitative cognitive-linguistic approach. The theoretical 

framework is based on conceptual metaphor theory, conceptualization, and 

reification. Data were collected through field observation and the analysis of 

naturally occurring speech among speakers of the Mashhadi dialect of Persian. The 

researchers examined the contexts in which the verbs dǕnestan (to know) and yǕd 

dǕshtan (to know, to be able to, or to have learned) are used. 

The analysis focuses on identifying the semantic and cognitive structures 

underlying the use of these verbs and comparing them with conceptual metaphors 

found in other languages. Particular attention is given to the notion of reification, 

whereby abstract concepts are conceptualized as concrete objects that can be 

possessed, transferred, stored, or manipulated. 

3. Results 
The findings indicate that the concept of knowing in the Mashhadi dialect is 

expressed through two distinct verbal constructions. The verb dǕnestan is employed 

in contexts involving factual or propositional knowledge. In contrast, yǕd dǕshtan is 

predominantly used to express competence, acquired skills, practical knowledge, 

language proficiency, and familiarity with locations or directions. 

Examples from natural speech demonstrate that speakers use yǕd dǕshtan to 

indicate knowing a language, being able to perform a skill such as swimming or 

cooking, or being familiar with a place. Historical evidence from classical Persian 

texts further confirms that this usage is not an innovation but has deep roots in 

Persian linguistic history. 

From a cognitive perspective, the study argues that yǕd dǕshtan reflects a process 

of reification. In this conceptualization, knowledge is treated as a tangible object that 

can be possessed. The researchers propose a ñgivingïreceivingò schema in which 
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knowledge, conceptualized as a transferable entity, is passed from one individual to 

another. Initially, a learner lacks the object (knowledge); subsequently, another 

person provides it, and finally, the learner acquires and retains it. This cognitive 

structure enables speakers to conceptualize knowledge as something concrete that 

can be stored, maintained, and used. 

4. Discussion and Conclusion 
The findings demonstrate that the Mashhadi conceptualization of knowing is 

grounded in an ontological metaphor that reifies knowledge as an object. The verb 

yǕd dǕshtan embodies this conceptualization by presenting knowledge as something 

that can be possessed and retained. This interpretation aligns with broader patterns 

observed cross-linguistically, where knowledge is frequently metaphorized through 

physical experiences such as seeing, holding, entering, arriving, or possessing. 

This study further argues that the persistence of this metaphorical structure can 

be explained through Lakoffôs Invariance Principle, according to which 

metaphorical mappings preserve key structural features of the source domain. In the 

Mashhadi dialect, knowledge retains the characteristics of a transferable and 

enduring object, allowing it to be conceptualized as something that can be acquired, 

stored, and maintained over time. 

This research highlights the importance of cognitive mechanisms in shaping 

dialectal linguistic structures. It demonstrates that linguistic variation is not merely 

a matter of vocabulary or grammar but also reflects distinct conceptualizations of 

abstract notions. This study contributes to cognitive linguistics and dialectology by 

providing evidence that the Mashhadi dialect conceptualizes knowing through a 

reification-based model in which knowledge functions as a possessable object. The 

results offer valuable insights into the interaction between language, cognition, and 

culture and open new avenues for comparative research on the conceptualization of 

knowledge across languages and dialects. 
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̮
̦̩ ŔƜĜĕ̦

Ɗ̮ƖƔžƌ̮ƒě̮ƋƜƏī̮Ģč̮ŗœ̮ŗ˫łŞ̮ŉ̮ƎƮķ̮ŗœ̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̍ ķŔłĻķ̮˭œƖŦƂƌ̮ƎƮķ̮ƒĻ̮̙ƜƏ̮ġķŘĻ̮'ƋƜƐě̮ĢŝŗŘĻ̮Ģŝŗ˫Ž̮ġŔƔŢƌ̮ƧƏƖğ̮ŗœ̮ķŗ̮̅ƎłŞƏķœ̮̆ġř˫ŝ
̮̮ ƊƖƔžƌ̮ƍƖƌķŘƜč̮ġŔƌīŗœƎłŞƏķœ̮̮ƓķƖő̮ƒĵķŗķƜƋ̮̮œķœƒĻŘŊŁ̮̙ƌ˫š̮̓ĢžŞƉŽ̮ƊƖƔžƌ̮̙ƌ˫š̮Ŕƌīŗœ̮ƎƮķ̮'̙̗ŵ̮˭ĢƮķŘğœŘő̮˭ĢƮķŘğ̮ĢƮķŘğ

ŀŞč̮ƕƋŞƜƏŗŔƌ̮̮̮̮̒ ƒě̮œķœ̮ƋƜƓķƖő̮ŌƜũƖŁ̮ķŔłĻķ̮'ŀŝķ̮ƎłŞƏķœ̮Ģłő˫Ɛš̮ƕŗœ̮̮łő˫Ɛš̮ƊƖƉŵĢ̮̮̮̮˭̮̮ ĺƉŹķ̮ ƎłŞƏķœƒĻƍķƖƐŵ̮̮ƮĚ̮̮īŘŽƮ̮Ŕ̮Ɛ̮̮
ƐƓŕĢ̮̮őŕ̮̙ƌ˫šƜ̮˭̩Ř̮̮ř˫ĻƮ̮Ļ˫Ģ̮̮ŗ˫Ĝłŝœ̮ƕġ̮̮̮̮Ŀ˫ŵƤŭķƊ̮ƖƔžƌř˫ŝġ̮̮ƌĢœƖš̮̩ ŗ˫Ŷłŝķ̮ŠƂƏ̮ƒĻ̮ŜĎŝ̮'̮̮ ƎƮķ̮ęŗœ̮ŗœ̮ĢƌƖƔžƌ̮ġ˫Ɠ

ƍ̮˫Ļř̮ŗœ̮ƊƖƔžƌŗœ̮ŔŶĻ̮ƧƉōŘƌ̮ŗœ̮'ŀőķœŘč̮ƋƜƓķƖő̮ƍƖğ˫ƏƖğ̮ġ˫Ɠ̮̮̮̮ ƎƮķ̮ęŗœ̮ŗ˫ě̮ƕ̮ř˫ŝ̮ƒě̮œƖĻ̮ƋƜƓķƖő̮ŠŝŘč̮ƎƮķ̮ƒĻ̮Őŝ˫č̮Ģč
ƒłŽ˫Ʈ̮'ŀŝķ̮ƒƏƖĠĕ̮ġŔƔŢƌ̮ƍķŗƖŢƮƖğ̮œŚƏ̮̙ŶŽ̮̮ ĿŗƖť̮ƕœ̮ƒĻ̮ƊƖƔžƌ̮ƎƮķ̮˭Ģŝŗ˫Ž̮ġŔƔŢƌ̮ƧƏƖğ̮ŗœ̮ƒě̮ŀŝķ̮ƍī̮řķ̮Ģě˫ō̮˫Ɠ

ƎłŞƏķœ̆ƕ̮̮̮̅ƍ˫Ļř̮ġķŘĻ̮̅Ǝłšķœœ˫Ʈ̆Ŀ̮ŗ˫Ɣƌ̮˭˫ƓĢƏ˫ŢƏ̮˭˫ƓĢƌ̮ŘƓ˫ű̮ĢƉ̗ŵ̮ŠƏķœ̮ƕ̮˭˫Ɠ̅Ǝłšķœœ˫Ʈ̮̙̆ŶŽ̮ęŗœ̮ƕ̮œƖš̮̮̮̮ řķ̮Ģš˫Ə
ƒĻ̮ňƮ˫łƏ̮'ŀŝķ̮ġŗ˫ĠƏķòĢš̮ŔƐƮķŘŽŀŝœĢ̮ƌ̮̩Ŕƌī̮̮ ̩ŔƮ˫Ž̮ŔƜžƌ̮ƍ˫ŝ˫Ɛš̮ŠƮƖğ̮ƕ̮Ģłő˫Ɛš̮Ģŝ˫ƐŢƏ˫Ļř̮ƍķŘĠŢƓƕĘč̮ġķŘĻ̮ŔƏķƖŁ
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˴˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

˲ƒ̦ƌŔƂƌ̦' 

Ɠ̮˫žƌ̮ƎłŞƏķœ̮ƕ̮ŠƏķœƜ̮Ƌ̮̮̮ŗ̮ƖŎƌġ̮̮̮ł̮ő˫Ɛš̮ƊƖƉŵ̮˭ƒžŞƉŽ̮ŗœĢ̮̮̮̮˭ƍ̮˫Ļřŝ̮˫ƐšĢ̮̮̮ƍ̮ķƕŗ̮ƕŝ̮˫ƐšĢ̮̮̮ķ̮̮ƒĕŘğķ̮'ŔƐłŞƓƮ̮Ǝ̮̮̮Ɠ̮˫žƌƜ̮Ƌ̮̮̮̮ƒĻŗ̮Ɩŭ̮̮
œ̮ƖƔšġ̮̮̮̮ķŘĻġ̮̮̮̮̮ ˫ƌķ̮˭ŔƐłŞƓ̮˫Ɛšī̮œķŘŽķ̮Řņěķƍ̮īŗ̮Ɩŭ̮̮̮̮ ŘŲƏ̮ƒĻ̮ƒěƌ̮Ģ̮Ŕ̮ŝŗ̮̮Ə̮̮̩œ˫ŝƜ̮Ŕ̮ƐłŞŽ̮̮'Ɯ̮ƍ̮˫ŽƖŞƉ̮̮œ̮̮řķƮ̮ř̮˫ĻŘ̮̮Ɠ̮˫ƌ̮̩ŗ˫ĻŗœƜ̮ŀ̮̮̮̮̮ ˭ŠƏķœ

Ƃ̮ō̮˭ŗƕ˫Ļ̮˫Ļ̮ƍī̮ƒŮĻķŗ̮ƕ̮ƍī̮œƕŔōƜ̮ŀ̮Ƃ̮̮ŉ̮ƖŁ̮ƕƜ̮̮̮ ńŎĻ̮ƒ̮̩ œŘěŔ̮Əķł̮ő˫Ɛš̮ƊƖƉŵ̮ŗœ̮'Ģ̮̮̮ƍ̮˫Ļř̮ƕŝ̮˫ƐšĢ̮̮̮̮˭̮̮ ̅ŠƏķœ̮̆ƕ̮̅ƎłŞƏķœ̮̆ęŗœ
ŗ̮˫ŶŁ̮řķ̮ŘŁķŘŽƮ̮ż̮̮̮ƌ̮̮şŘłŞğ̮ŻŘťĢ̮Ʈ̮Ŕ̮Ļ˫̮̮̮̮ ̩ƖŎƏ̮̙ƌ˫š̮ƕ̮˫ ̗Əř˫Ļ̮˭şřķœŘčĢ̮Ʈ̮̮ƌ̮̮˫ƔƏī̮Ƈ˫ƂłƏķ̮ƕĢ̮œ̮Ɩš'̮̮
ř̮ķ̮̮ž̮ŞƉŽ̮ŘŲƏĢ̮̮̮̮˭̮̮ ŠƏķœ̮ƊƖƔžƌƒ̮Ļŗ̮Ɩŭ̮̮̮̩œŘłŞğŝ̮ŗŘĻœŗƖƌĢ̮̮̮˭ŀŝķ̮ƒłŽŘğ̮ŗķŘƁƒ̮Ļƕ̮Ʈ̮̮̩ Ę̮̮̮ŗœŀ̮ŽŘŶƌŝ̮˫ƐšĢ̮̮̮̮˭ƒ̮ő˫šķ̮ġ̮̮̮̮řķ

Ɠ̮˫ƌ̮ƒĻ̮ƒě̮ƒžŞƉŽƜ̮̮˭ ŀ̮̮̮̮ūƖĻŘƌ̮ŠƏķœ̮œƕŔō̮ƕ̮ƒƐƌķœƌ̮Ģ̮œ̮Ɩš̮̮'ƒ̮Ļŗ̮Ɩŭ̮̮ł̮ƐŝĢ̮̮̮̮˭̮̮ŠƏķœƒ̮Ļƍ̮ķƖƐŵ̮̮Ŷ̮Ɓķƕ̮ŗƕ˫Ļƒ̮ŉƖƌ̮Ģ˼̮̮̮̓JTB̮̮ ̒
Ř̮ŶŁƮ̮ż̮̮̮̮̮ ˭ŀŝķ̮̩ŔšŘ̮ŲƏƮ̮ƒ̮ķ̮ġ̮̮̮Ļ̮̮ƍƖŭƤŽķ̮ŬŝƖŁ̮ƒěƜ̮ƍ̮˫̮̮Ž̮̮ŬŝƖŁ̮̮ķŔŶĻ̮ƕ̮Ŕš̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̋Ɯ̮ƍ̮˫ŽƖŞƉ̮̮̮œƮ̮Ř̮Ġ̮̮Ŕ̮š̮ŋƤťķ̮̮Ɩ̮ƜŞƮķŗ̓˽̮̮ ˭˳˱˱˸̮̮̮̒ '

ķ̮̮ś˫ŝķ̮ŘĻƮ̮Ǝ̮̮̮̮œƮ̮̮˭ ̩˫ğŔ̮̮̮ķŘĻġ̮̮̮ĕ̮̮̅ƎłŞƏķœ̆Ɯ̮Ś̮ġ̮̮̮̮˭̮˫ Ļ̮ūŘš̮ƒŝƮ̮Ŕ̮̮˫̮̮ŵŗƮ̮ŀ̮̮̮œ̮Ɩš:̮

̮˫ Ļ̮œŘŽ̮˰ŗƕ˫ĻƮ̮Ŕ̮̮̮Ŕ̮Ɛě̮ŗƕ˫Ļ̮ķŗ̮̩ŗķŚğ.̮

Ƃ̮ōƜ̮ŀ̮Ƃ̮˫ Ļ̮̩ŗķŚğ̮˰Ʈ̮Ŕ̮̮̮Ŕ̮š˫Ļ̮ŀŝŗœ. 

ŉ̮ƖŁƜ̮ƒ̮ķ̮̮˰Ʈ̮Ǝ̮̮̮̮˫ Ļ̮ŗƕ˫ĻƮ̮Ŕ̮̮̮̮̮ ŔƓķƖš̮˫ĻƮ̮̮̮̮˫ł̮Ţč̮ƇƣŔłŝķƜ̮Ə̮˫ļĢ̮̮̮œ̮Ɩš.̮

ķ̮˫ĻƮ̮Ǝ̮Ƈ̮˫ōķ̮̮˭Ʈ̮Ǝ̮̮̮̮ŘŶŁƮ̮ż̮̮̮ƒ̮Ļƕ̮Ʈ̮̮̩ Ę̮̮Ŭ̮ŝƖŁ̮̮ƒ̮Ɯłğ˾̮̮̮̓˲˺˷˴̮̮̮̮̮̒ œ˫ƂłƏķ̮œŗƖƌŀ̮ŝķ̮ƒłŽŘğŗķŘƁ̮˭̮̮ ƕķ̮'ƒ̮ƏƖ̗Ə̮˫ Ɠġ̮̮̮Ɖ̮Ļ˫ƂłƌĢ̮̮̮̮̮ ƒě̮œŘě̮ƒĵķŗķ̮ķŗ
ƌ̮̮ƍ˫ŢƏĢ̮Ŕ̮Ɠœ̮̮̮̮ ŀŝķ̮ƎĜ̗ƌƮ̮Ě̮̮̮Ŷ̮Ɓķƕ̮ŠƏķœ̮Ǝłšķœ̮ƍƕŔĻ̮œŘŽĢ̮̮̮̮̮˭ƮĚ̮̮̮Ŷ̮Ɓķƕ̮ŗƕ˫ĻĢ̮̮̮̮̮ ƒłšķœ̮ƒŉƖƌ̮̮ Šƈ˫ĕ̮'Ŕš˫Ļł̮ğƜ̮ƒ̮̮̮̮̮ ƒĻ̮ŘŊƐƌ
ř̮ŗķƮ̮Ļ̮˫Ģ̮̮̮Ř̮ŲƏ̮œŔŊƌƮ̮ƒ̮ JTB ő̮ŘĻ̮ƕ̮ŔšĢ̮̮̮̮Ž̮řķƜ̮ƍ̮˫ŽƖŞƉ̮̮̮ķŘšƮ̮Ŭ̮̮̮Ž̮˫ũķĢ̮̮̮̮Ʈ̮̮̮˫ŗ̮˫ŶŁƮ̮ż̮̮̮˫̮ŉƮ̮Ś̮ĠƮ̮Ǝ̮̮̮ķ̮ŘĻ̮ķŗġ̮̮̮ũ̮ƖŁƜ̮Ō̮̮̮̮ķƮ̮Ǝ̮̮̮ƒ̮ƏƖ̗Ə̮˫ Ɠġ̮̮̮

č̮̮̙Ļ˫ƂłƌƜ̮œ̮˫ƔƐŢ̮̮̮̮ ŔƏœŘěġ̮ŗƖŁ̓˿̮̮ ˭˳˱˲˲̮̮̒'̮
Ŕ̮ƔŢƌŠ̮ƮƖğ̮řķ̮ġ̮̮ƍ˫ŝķŘő̮ġ˫Ɠ̮̮˭ƍ˫ƜžŊƏ̓˲˴˺˵̮̮˰˴˴̮̮̮̒Š̮ƮƖğ̮řķ̮ġƖŪŵ̮ƕ̮̮ĹƖƐŉ̮ĢƏķŘƮķ̮ġ˫Ɠ̮̮ ŀŝķ̮ĢĻŘŹ
̮̮̮̓ ˭ŀƜ̗šķ˲˴˹˳̮̮̮˰˶˷˴̮̇ŝ̮˫ļƉěĢ̮̮̮̮˭ŝĢ̮̮'̮̒ňƐč̮ƕ̮ġ̮ŗ˫̗šŘŝ̮ƎƮŘőī̮ŘĻ˫ƐĻ̮̮Š̮ƮƖğ̮œķŔŶŁ̮̮ ŠƮƖğ̮ƎƮķ̮ƍķŗƕ˱˱˱˭˵˱˱˭̮̮˷
̮̮ ƎŁ̮̮ ŀŝķ̮˭ ŗ˫ƌī̮ƒƌ˫Ɛƈ˫ŝ̓˲˵˱˲̮̮̒'̮

 

1. justified true belief (JTB) 

2. Rysiew 

3. Gettier 

4. Turri 



ƕ̮ŗġ̮œŘĜƮ̮̮ł̮ő˫ƐšĢ̮̮̮Ɩ̮ğ̮ŗœ̮̅ƎłŞƏķœ̮̆ƊƖƔžƌ̮ƒĻŠ̮Ʈ̮̮Ŕ̮ƔŢƌġ̮(̮̮̮ƍ̮ķƖƉƔč̮˫ũŗŔ̗ŎƌƖ̮č̮ƕ̮œķĘƏ̮˫ Ʈ̮̮Ř̮Ɣšġ̮ŗ˫Ʈ̮̮̮̮ Ťť̮'œķŗ˴˴&̮˶˹̮˴˺ 

 

ƍ̮˫ŞĜƮ̮ĢƐŶƌ̮˫Ļ̮˭ŗ˫ƜŶƌ̮Ģŝŗ˫Ž̮˫Ļ̮ęŘłŢƌ̮̆Ƨłŝœ̮ƒŝ̮ƒĻ̮Ģŝŗ˫Ž̮ġŔƔŢƌ̮ƧƏƖğ̮ŗœ̮Ƈ˫ŶŽķ̮̮̮̮ ęŘłŢƌ̮˭̒ƎłŒč̮˭ƍŔƌī̮ŔƐƏ˫ƌ̓
ƍ̮œķœ̮ŗƖš̮ŔƐƏ˫ƌ̮̓˫ƐŶƌ̮ŗœ̮Ŀƕ˫žłƌ̮˫ƌķ̮˭ŘƓ˫ű̮ů˫Ŏƈ̮řķ4̮̮̮Ǝ̮łšķœœ˫Ʈ̮˭ƍœř̮ƋƓ4̮̮̮̮̮ ƕ̮˭̒ƍœƖĻ̮ŔƉĻ̮̮Ƥƌ˫ě̮̮̮̮̮̮̮̮̮̋ ŗ˫ƜŶƌ̮Ģŝŗ˫Ž̮˫Ļ̮Ŀƕ˫žłƌ

ƍ̮ŔƜƉ̮ě̮ŔƐƏ˫ƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̓̍4̮ƍ̮œř̮̙ŉ̮˭̮ƍŔƐě̮̮̮̮̮̮̮̮̮̮̮̮̮̍4̮̮̮̒ƍœŗƖő̮ƍ˫ĜŁŞ̮ƂŁƜ̮Ƌ̮Ŕ̮ƐĻġ̮̮̮Ģ̮ƌ̮̮ŔƏƖš̮̮˭œķŗ̮ġŗ˫ƮŘƔš̓˲˴˺˶̮̮˰˶˵̮̮̒'̮̮̮̮ ŘƜőķ̮Ƨłŝœ̮ƕœ
ƒ̮Ŧő˫šƒ̮ƏƖğ̮ŘƮ˫ŝ̮řķ̮ķŗ̮̅ġŔƔŢƌ̮̆ƒě̮ŔƐłŞƓ̮ġķ̮̮ ŗƖŢƮƖğ̮ĚƮ̮ƍ˫Ɯƌ̮ķŗ̮ū˫ļŁŗķ̮ġŗķŘƁŘĻ̮ĢƓ˫ğ̮ƕ̮̩œŘě̮ķŔŉ̮Ģŝŗ˫Ž̮ġ˫Ɠ

Ģ̮ƌ̮ŗķƖšœ̮ŘĠƮœ̮ŗƖŢƮƖğ̮ĚƮ̮ƕ̮ġŔƔŢƌ̮̗ ŉ̮řķ̮Ģłŝŗœ̮ęŗœ̮ŀŝķ̮ƎĜ̗ƌ̮ġœŗķƖƌ̮ŗœ̮ƒě̮ĢƮ˫ŉ̮˫Ł̮ŔƐě̮̮ Ƈ˫ŶŽķ̮ƎƮķ̮ƒě̮ĢŁƤ
œ̮̮̮ƒĻ̮˭ŔƓœ̮ŏŗ̮ĢŮƮķŘš̮ƎƜƐĕ̮ĢłƁƕ̮̇ŔƓœ̮ŏŗ̮ĢĻ˫ŁĘě̮ƕ̮Ɗ˫ƔĻķ̮ƕ̮œŘƮŖĎƏ̮ĿŗƖť̮ƒłŽŗ̮ŗ˫ě̮ƒĻ̮ƍī̮ŗķ̮Ʈ̮Ǝ̮ƒ̮ƏƖğ̮̮ ƒłžğ̮ŠƮƖğ̮˭
Ģ̮ƌ̮̮œƖš̮̮˭ƊŔƂƌŘƜĻœ̓˲˴˺˳̮̮˰˳˴̮̒Ǝ̮ƮķŘĻ˫ƐĻ̮'̮̮ƍ̮˫ğŔƏŗ˫ĠƏ̮̮Ɩ̮ğ̮̆ƍķƖƐŵ̮˫Ļ̮ŗƖěŖƌ̮ƧƏƖğ̮ƎƮķ̮řķ̮ƒƈ˫Ƃƌ̮Řŝ˫ŁŘŝ̮ŗœ̮̮ œ˫Ʈ̮̅ŠƮ

'̮œŘě̮ŔƐƓķƖő̮
Ģ̮ƌ̮ƍķƖƐŵ̮̅Ǝłšķœœ˫Ʈ̮̆˫Ļ̮ƋƓ̮ƕ̮̅ƎłŞƏķœ̮̆˫Ļ̮ƋƓ̮ƍœƖĻ̮ŔƉĻ(ƎłŞƏķœ̮ƊƖƔžƌ̮˭Ģŝŗ˫Ž̮ġŔƔŢƌ̮ƧƏƖğ̮ŗœŗ̮œ̮'œƖš̮̮̮ķƮ̮Ǝ̮̮̮̮̮ ƒƈ˫Ƃƌ

̮̮ Ģłő˫Ɛš̮Ģŝ˫ƐŢƏ˫Ļř̮ŔƮœ̮řķ̮ķŗ̮ƊƖƔžƌ̮ƎƮķ̮ķŔłĻķŝ̮ŗŘĻĢ̮̮̮̮̮ ƎƮķ̮ęŗœ̮ŗ˫ě̮ƕ̮ř˫ŝ̮ƒě̮ƋƜłŞƓ̮ŠŝŘč̮ƎƮķ̮ƒĻ̮Őŝ˫č̮Ģč̮ŗœ̮ƕ̮̩œŘě
ŀ̮ŝķ̮ƒƏƖĠĕ̮ƍķŗƖŢƮƖğ̮œŚƏ̮̙ŶŽ̮̮ ňƮ˫łƏ̮'œŘě̮ƋƜƓķƖő̮ƧŞƮ˫Ƃƌ̮Ģŝŗ˫Ž̮ŘƜŹ̮ƍ˫Ļř̮ŔƐĕ̮ƕ̮Ģŝŗ˫Ž̮ŠƮƖğ̮ŔƐĕ̮˫Ļ̮ķŗ̮ƍī̮ŜĎŝ̮'

Ģ̮ƌ̮̩Ŕƌī̮ŀŝœ̮ƒĻ'̮Ŕš˫Ļ̮̩ŔƮ˫Ž̮ŔƜžƌ̮ƍ˫ŝ˫Ɛš̮ŠƮƖğ̮ƕ̮Ģłő˫Ɛš̮Ģŝ˫ƐŢƏ˫Ļř̮ƍķŘĠŢƓƕĘč̮ġķŘĻ̮ŔƏķƖŁ̮

˳Ģ̦̗Ɖŵ̦ƍƖğ˫ƏƖğ̦ġ˫ƓœŘĜƮƕŗ̦ŗœ̦ƎłŞƏķœ̦ƊƖƔžƌ̦' 

Ǝ̮Ʈķ̮˫ƌ̮ƍƖğ˫ƏƖğ̮ġ˫ƓœŘĜƮƕŗ̮ŗœ̮ƊƖƔžƌ̮ƎƮķ̮ŀƜ̗Ɠķ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮̮Ģ̮ƌ̮ĢŝŗŘĻ̮œŘĜƮƕŗ̮ŔƐĕ̮ŗœ̮ķŗ̮ƊƖƔžƌ̮˰ ƋƜƐě̮

&̦˲˳'̦̦̦̦ ŗœ̦ƎłŞƏķœƒ̦ĻŘŊŁķ̦ŘğĢ̦Ʈ̦

̮̮ ŗœƒ̮ĻŘŊŁķ̮ŘğĢ̮Ʈ̮̮ ˭ƍ̮˫̗Ɠŗ̮Ɩŭ̮̮Ɗ̮ƖƜƓ̮ŔƮƖƮœ̮ƕ̮ĢƉěŗ˫Ļ̮ŇŗƖŉ̮˭ęƣ̮ƍ˫ŉ̮ŔƐƏ˫ƌ̮ĢƏ˫ŽƖŞƉƜŽ̮ƒě˼̮̮̮̮ ŀƮ˫̗ō̮ƍī̮řķƌ̮Ģ̮Ŕ̮ƐƐě̮̮ ŠƏķœ̮˭
̮̮Ģš˫Ə̮ĢŞō̮ƒĻŘŊŁ̮řķ̮˫̮ŝ˫ŝķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̋ƌ̮Ģ̮œ̮Ɩš'̮̮̮ƒ̮ĻŘŊŁķ̮ŘğƮ̮ƍ̮˫̮̮̮̮ ƇƣŔłŝķƌ̮Ģ̮Ŕ̮ƐƐě̮̮̮̮ ŔƈƖŁ̮ƕŔĻ̮ŗœ̮ƎƓŕ̮ƒěŔ̮Ɯžŝ̮ŋƖƈ̮ĚƮ˽̮̮̮̮ Ɗ˫̗Ł̮ƕ̮ŀŝķ

̮ęŗœ̮œƖő̮śķƖō̮ƀƮŘŭ̮řķ̮˫ƌ̮ƒĖƏī̮řķ̮ŠƏķœƌ̮Ģ̮Ɛ̮ěƜ̮Ƌ̮̮ƀłŢƌ̮˭ƌ̮Ģ̮œ̮Ɩš̮̮ƒ̮ğŗƖĻ̓˾̮̮ ˭˳˱˲˱̮̮̒ęƣ̮ŔƮœ̮řķ̮'̮̓˲˺˷˱̮̮̮˭̮̮̒ ŠƏķœ
̮̮̙ƮŔļŁ̮̩ŔƮķ̮ƒĻ̮ƎƓŕ̮ŬŝƖŁ̮̮ķŔŶĻ̮ƒě̮ŀŝķ̮ĢŞō̮ĿķŘƜŅĮŁ̮ƒŊƜłƏ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ƌ̮Ģ̮œ̮Ɩš. ̮̮ƎƮķķ̮Ʈ̮̮̩ Ŕ̮˫ Ɠ̮̮̮̮ķŗƌ̮Ģ̮ƍ̮ķƖŁ̮̮̮̮ŘłŢƜĻŚ̮ŊŁƮ̮ƒ̮Ɖ̮ŎŁƕƜ̮̮̮̮̙ ˭

ƒ̮ƂļŭŔ̮ƐĻġ̮̮̮̮̮ŠƏķœ̮˫Ł̮œķœ̮Ĺ˫Łř˫Ļ̮ƕč̮Ɯ̮Ė̮Ɯ̮̮̩ ŔŘ̮Łġ̮̮̮'̮ŔƓœ̮̙Ĝš̮ķŗ ̮̮ĢƉěŗ˫Ļ̮̓˲˸˲˱̮̮̮̒˭œƖő̮ƋŞƜƈī̮̩ŔƮķ̮ŗœ̮˭ƒ̮ĻŘŊŁķ̮ŘğĢ̮Ʈ̮̮̮̮ ƒĻ̮ķŗ

 

1. John Locke, George Berkeley, David Hume 

2. Tabula Rasa 

3. Burge 



˵˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮̮ ŬƂŽ̮ò˫Ɯšķ̮ƒě̮œŘě̮œ˫ƔƐŢƜč̮ƕ̮˭ŔƏ˫ŝŗ̮œƖő̮ŀƮ˫ƔƏƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮ ŔƏŗķœ̮œƖŉƕ̮ƎƓŕ̮ŗœ̮Ŀ˫ěķŗœķ&̮̮̮̮̮ řķ̮̙ƂłŞƌ̮ġœ˫ƌ̮ĢƏ˫Ɣŉ̮ĔƜƓ
̮̮ ƕ̮ŔƜŢě̮Šƈ˫ĕ̮ƒĻ̮ŘłŢƜĻ̮ķŗ̮ĢĻŘŊŁ̮ŠƏķœ̮˭ŀƜƉŵ̮ŧŘŽ̮ƍœŘĻ̮Ƈķİŝ̮ŘƮř̮˫Ļ̮ƊƖƜƓ̮Ěš̮'œŗķŔƏ̮œƖŉƕ̮˫ƌ̮ĢŞō̮ƒĻŘŊŁ

š̮˫Ə̮̙Ƃŵ̮řķ̮ƇƖƉŶƌ̮ƕ̮ŀƉŵ̮œŗƖƌ̮ŗœ̮˫ƌ̮ġ˫Ɠŗƕ˫Ļ̮ƒě̮œŘě̮ƇƣŔłŝķ̮̮ Ģ̮̗ ƏĢ̮Ŕ̮ƏƖšĢ̮ƌ̮Ģš˫Ə̮ƒĻŘŊŁ̮ƕ̮Ŀœ˫ŵ̮řķ̮ƒĜƉĻ̮˭̮̮ 'ŔƏƖš
̮̮ ƊƖƜƓ̮ŗ˫ěŠ̮ŝŘč̮˫ Ɠġ̮̮̮ŀ̮ƮœƕŔŎƌ̮œŗƖƌ̮ŗœ̮ķŗ̮Ģ̗ƔƌĢ̮ƌ̮˫Ʈī̮ƒĜƐƮķ̮ƕ̮ĢĻŘŊŁ̮ŠƏķœ̮ġ˫Ɠ̮̮ řķ̮ŘŁķŘŽ̮ŀƜŶŮƁ̮˫Ļ̮ķŗ̮ġŚƜĕ̮ƍķƖŁ
̮̩ œķœ'̮œŘě̮ŋŘŮƌ̮˭ŀŞƏķœ̮ġŗƖŽ̮ĢŞō̮ġ˫Ɠ̮

&˳˳Ģ̦ƮķŘğœŘő̦ŗœ̦ƎłŞƏķœ̦'̦
̮̮ ̙Ļ˫Ƃƌ̮ŗœƒ̮ĻŘŊŁķ̮ŘğĢ̮ƮƏ̮ķœ̮ƒě̮ŀŝķ̮ŔƂłŶƌ̮ĢƮķŘğœŘő̮˭̮̮ƕ̮œŘő̮řķ̮˫̮ŁŔ̗ŵ̮Š̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ķ̮Ʈ̮̮̩ Ŕ̮˫ Ɠġ̮̮̮̮̮ Ģš˫Ə̮ġŘŮŽƌ̮Ģ̮œ̮Ɩš̮̮̮̮ ĢŞō̮ƒĻŘŊŁ̮˫Ł
Ǝ̮Ʈ˫Ž̓˼̮̮ ˭˳˱˲˳̮̒Ŝ̮łƜƐļƮƣ̮ƋƉƔƉƮƕ̮ŔƮŘžŁƖğ̮ƕ̮ķřƖƐƜĎŝķ̮ŏƕŗ˫Ļ̮˭Ŀŗ˫ěœ̮ƒƏŗ̮ŔƐƏ˫ƌ̮ĢƏ˫ŽƖŞƉƜŽ̮'˽̮̮̮̮ ƎƓŕ̮ƒě̮ŔƏœŘě̮ƇƣŔłŝķ

Ģ̮ƌ̮̩ř˫ŉķ̮ƕķ̮ƒĻ̮ƒě̮ŀŝķ̮Ģť˫ő̮ĢƐƜŢƜč̮ƇƖťķ̮ƕ̮ƋƜƓ˫žƌ̮ġķŗķœ̮ƍ˫ŞƏķ̮̮ 'ŔĻ˫Ʈ̮ŀŝœ̮ŠƏķœ̮ƒĻ̮ĢŞō̮ġœƕŗƕ̮řķ̮̙ƂłŞƌ̮ŔƓœ
̮̮ řķ̮ƒě̮ŀŝķ̮ƍī̮ĢŶŮƁ̮ŀŽŘŶƌ̮˫ƔƐŁ̮ƒě̮œŘě̮ƇƣŔłŝķ̮œƖő̮ĿƤƌĮŁ̮ŗœ̮Ŀŗ˫ěœķ̮Ʈ̮̮̩ Ŕ̮˫ Ɠġ̮̮̮̮̮ řķ̮Ƈƕķ̮ƒŉŗœ̮ŗœ̮˭ŚƮ˫̗łƌ̮ƕ̮Ǝšƕŗ

š̮˫Ə̮ƀŮƐƌ̮ƕ̮Ŀ˫Ɯũ˫Ʈŗ̮ĢƔƮŔĻ̮ƀƮ˫ƂōĢ̮ƌ̮ĢŻ̮ƕŘŶƌ̮ƧƉ̗ŉ̮'œƖš «Cogito, ergo sum» Ģ̮ƌ̮ŘĜŽ̮Ǝƌ̮̮̆̓ Ŝč̮˭ƋƐě
Ģ̮ƌŘĻ̮ŗœ̮ķŗ̮Ŀŗ˫ěœ̮ŗƕ˫Ļ̮̒̅ƋłŞƓŀ̮ŝķ̮œŘŽ̮œƖő̮ŘĜžŁ̮ġ˫ƓŔƐƮīŘŽ̮řķ̮̩˫ğīœƖő̮ĢƓ˫ğī̮ŘĻ̮ĢƐłļƌ̮ƎƜŶƌ̮ŠƏķœ̮ƒě̮œŘƜğ. ̮̮ ġķŘĻ

ķ̮ŘğœŘőƮ̮ƍ̮˫̮̮ ƕœ̮̆ŔƐƏ˫ƌ̮ĢƂƮ˫Ƃō̮˭ƒ̮Ļ̮̩ ƕƤŵ̮̮̮̮ ̅ŗ˫Ɣĕ̮˫Ļ̮ŀŝķ̮ġƕ˫Şƌ̮ƕœŻ̮ŘťŘ̮ŲƏ̮̮̮̮ ĢŞō̮ƒĻŘŊŁ̮řķƒ̮ĻƉ̮ěŗƖŭĢ̮̮̮̮̮ſœ˫ť̮˫̮ƌķŚƈķ̮ƕ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋
Ŕ̮ƐłŞƓ. ̮̮ ̙Ƃŵ̮ƀƮŘŭ̮řķ̮˫ƔƐŁ̮ƀƮ˫Ƃō̮ƎƮķ̮̙ Ļ˫Ɓŝ̮ŘłŝœĢ̮̮̮Ŕ̮ƐłŞƓ'̮ ̮̮ ŀƜŽŘű̮řķ̮ŠƏķœ̮ƒě̮ƎƮķ̮œ˫ƔƐŢƜč̮˫Ļ̮ķŗ̮̩˫ğŔƮœ̮ƎƮķ̮ŜłƜƏ̮ĺƮƣ

̮̮ Ģš˫Ə̮œƖŉƖƌ̮ŠƜč̮řķ̮̅˫Ɠœ˫ƏƖƌ̮̆˫Ʈ̮ĿƣƖƂƌ̮ś˫ŝķ̮ŘĻ̮ƒĻŘŊŁ̮ĢƓœŗ˫łő˫ŝ̮ƕ̮ĢƓŔƏ˫ƌř˫ŝ̮ġķŘĻ̮ƎƓŕ̮ĢŁķŕƌ̮Ģ̮œ̮Ɩš̮̮ ŘłŢƜĻ̮˭
œ̮ķœ̮şŘłŞğ. ̮̮ ŔƜěĮŁ̮ƊƖƔžƌ̮ƎƮķƌ̮Ģ̮Ŕ̮Ɛě̮̮̮ Ƈ˫ŶŽŘƜŹ̮̩ŔƏŘƜğ̮ĚƮ̮ƎƓŕ̮ƒě̮̩ œķœ̮˫ Ɠġ̮̮̮̮ ƋŲƏ̮Ƈ˫ŶŽ̮ŘĠšřķœŘč̮ƒĜƉĻ̮˭ŀŞƜƏ̮ĢŞō

ŀ̮ŝķ̮ƍ˫Ɣŉ̮ĢƏƤƂŵ. ̮̙ Ƃŵ̮ŔƜěĮŁƒ̮Ļ̮˭ġŘŮŽ̮̙Ƃŵ̮ƕ̮ŠƏķœ̮ŘĻ̮ĢƮķŘğ̮̩ ŔƮķ̮ƊƖƔžƌ̮˫Ļ̮ĺƉŹķ̮ƒě̮˭ĢĻŘŊŁ̮ƋƉŵ̮ƖŁŘč̮ŗœ̮̩ĘƮƕ̮̮ ġ˫Ɠ
̮̮ 'ŀŝķ̮ƒłŽŘğ̮ŗķŘƁ̮œ˫ƂłƏķ̮œŗƖƌ̮˭ŀŝķ̮œ˫ŪŁ̮ŗœ̮ġŘŮŽķ̮˫ĻƮ̮Ǝ̮Ƈ̮˫ōƖ̮ťķ̮˭̮̮ Ƈ̮̙ Ƃŵķ̮ŘğƮ̮ƒ̮Ə˫̮̮̮̮ŗœƌ̮řƜ̮ƒ̮Ɛ̮˫ ƓĢ̮Ʈ̮̮̮̮ ƀŮƐƌ̮˭Ŀ˫Ɯũ˫Ʈŗ̮ŔƐƏ˫ƌ

̮̮ ̙Ƃŵ̮ƍī̮ŗœ̮ƒě̮˭ſƤőķ̮ƕƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮ ̩ŔƮœ̮ƎƜŶƌ̮ŠƏķœ̮ƒƜƈƕķ̮ŴļƐƌƌ̮Ģ̮œ̮ƖšĢ̮ƌ̮ĢƁ˫Ļ̮ĢŁ˫Ɯō̮˭̮̓ ̮ŔƐƏ˫ƌġ̮œƕķ˾̮̮ ˭˳˱˱˲̮̮ ̇ř̮Ř̗ƈ˫ĕ˿̮̮ ˭
˳˱˱˳'̮̮̒

 

1. Fine 

2. René Descartes, Baruch Spinoza, and Gottfried Wilhelm Leibniz 

3. Audi 

4. Chalmers 



ƕ̮ŗġ̮œŘĜƮ̮̮ł̮ő˫ƐšĢ̮̮̮Ɩ̮ğ̮ŗœ̮̅ƎłŞƏķœ̮̆ƊƖƔžƌ̮ƒĻŠ̮Ʈ̮̮Ŕ̮ƔŢƌġ̮(̮̮̮ƍ̮ķƖƉƔč̮˫ũŗŔ̗ŎƌƖ̮č̮ƕ̮œķĘƏ̮˫ Ʈ̮̮Ř̮Ɣšġ̮ŗ˫Ʈ̮̮̮̮ Ťť̮'œķŗ˴˴&̮˶˹̮˵˲ 

 

˳̦&˴̦̦ ŗœ̦ƎłŞƏķœ̦'̦̙ ̗ŵķ̦ŘğĢ̦Ʈ˼̦

̮̙ ̗ŵķ̮ŘğĢ̮Ʈ̮̮̮̮ ƍ˫ŉ̮ƕ̮Ś̗Ɯŉ̮Ɗ˫ƜƉƮƕ̮˭śŘƜč̮Śƈŗ˫ĕ̮ŔƐƏ˫ƌ̮ĢƏ˫ŽƖŞƉƜŽ̮ƀƮŘŭ̮řķ̮ƋłŞƜĻ̮ƍŘƁ̮̙Ʈķƕķ̮ƕ̮ƋƓœřƖƏ̮ƍŘƁ̮Řőķƕķ̮ŗœ̮ƒě
Ģ̮ƮƖƮœ˽̮̮Ģ̮ƌ̮ƒĵķŗķ̮ŠƏķœ̮řķ̮Ŀƕ˫žłƌ̮̮Ƥƌ˫ě̮ĢłšķœŘĻ̮˭œŘě̮ŗƖƔű̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮'̮ŔƓœ̮̮̮̮ġķŘĻ̮̙ ̗ŵķ̮ŘğƮ̮ƍ̮˫̮̮ ġŘŲƏ̮ƕ̮ĢŵķŚłƏķ̮Řƌķ̮ĚƮ̮ŠƏķœ̮˭

Ř̮Ļ̮ġŗķŚĻķ̮ƒĜƉĻ̮˭ŀŞƜƏ̮̮ ŀŝķ̮ƍ˫Ɣŉ̮ŗœ̮ƒƉĶŞƌ̮̙ō̮ƕ̮ĢƉ̗ŵ̮ƊķŔƁķ̮ġķŀ̮Ɯ̗šķ̓˾̮̮ ˭˳˱˲˸̮̮̮̒ ŗœ̮ƍī̮œŘĻŗ˫ě̮ĺŞō̮ŘĻ̮ŠƏķœ̮'
̮̮ żƮŘŶŁ̮ƍ˫ŞƏķ̮ŻķŔƓķ̮ƕ̮˫Ɠř˫ƜƏ̮ŴŽŗƌ̮Ģ̮œ̮Ɩš'̮ ̮ƒĻƍ̮ķƖƐŵƇ̮˫ņƌś̮Řč̮˭˿̮̮̮̓˲˹˸˹̮̮̮̒Ŕ̮ƌ˫Ɯč̮˫Ļ̮ŗƕ˫Ļ̮ĚƮ̮ġ˫ƐŶƌ̮ƒě̮œŘě̮ƇƣŔłŝķ̮̮ ġ˫Ɠ

̮ƎƜƜŶŁ̮ƍī̮ĢƉ̗ŵƌ̮Ģ̮œ̮Ɩš. ̮̮ ĿƤĜŢƌ̮̙ō̮ƕ̮œƖő̮Ŀ˫ƜĻŘŊŁ̮ŀƮķŔƓ̮ġķŘĻ̮œķŘŽķ̮ƒĻ̮Ě̗ě̮ŗœ̮ƍī̮ĢƮ˫ƏķƖŁ̮˫Ļ̮ŠƏķœ̮˭ƎƮķŘĻ˫ƐĻ
̮̮ ŔƜƮĮŁ̮ĢŶƁķƕ̮ġ˫ƜƏœƌ̮Ģ̮œ̮Ɩš̮̮ Ś̗Ɯŉ̮'̮̓˲˺˱˸̮̮̮̒ƒ̮ƐƜƌř̮ƕ̮ĢƐƓŕ̮ŀƜƓ˫ƌ̮˫Ł̮œķœ̮şŘłŞğ̮ķŗ̮̩ŔƮķ̮ƎƮķ̮̮ ˭œŘƜğ̮ŘĻ̮ŗœ̮ŚƜƏ̮ķŗ̮ŠƏķœ̮ġķ

Ģ̮ƌ̮ŗ˫ě̮ƎƜŶƌ̮ŀƜŶƁƖƌ̮ĚƮ̮ŗœ̮ƒě̮ŀŝķ̮ġŚƜĕ̮ŘƓ̮˭ŀŝķ̮̅ŀŝŗœ̮̆ƒĖƏī̮ƒě̮œŘě̮ŔƜěĮŁ̮ƕŔ̮Ɛě. ş̮ŗķŚğ̮ŻƤőŘĻ̮̮ ġ˫Ɠ
ŀ̮ŒŝĢ̮ƐƜŵ̮ƕ̮ŘŁƒ̮Ə˫ƮķŘğ̮̙ ̗ŵ̮˭ŠƏķœ̮řķ̮ŘŁĢ̮ƌ̮ŚěŘ̗Ł̮ĢƏ˫ŞƏķ̮Ŀ˫ƜĻŘŊŁ̮˫Ļ̮ŠƏķœ̮ġŗ˫ğř˫ŝ̮ŘĻ̮ĢƮķŘğŔ̮Ɛě. ̮̮ ƒƮŘŲƏ̮̙ ̗ŵķ̮ŘğĢ̮Ʈ̮̮

ŀ̮ŝķ̮ġŘĠƏř˫Ļ̮̙Ļ˫Ɓ̮ŔƮŔŉ̮ŔƓķƖš̮ƕ̮Ŀ˫ƜĻŘŊŁ̮ƖŁŘč̮ŗœ̮ƕ̮ŀŝķ̮ĢłƁƖƌ̮ƒŢƜ̗Ɠ̮ŠƏķœ̮ƒě̮ŀŝķ̮ŔƂłŶƌ. ƒ̮Ļ̮̩˫ğŔƮœ̮ƎƮķ̮̮ ̩ĘƮƕ
ƒ̮ƐƜƌř̮ŗœ̮̮ ƊƕķŔƌ̮ŠƮ˫ƌřī̮ƕ̮ĢƉ̗ŵ̮ňƮ˫łƏ̮ƒě̮ĢƮ˫ŉ̮˭ŀŝķ̮̩œƖĻ̮ŗķŖğŘƜŅĮŁ̮ƋƉŵ̮ƒžŞƉŽ̮ƕ̮Ģŵ˫̗łŉķ̮ƊƖƉŵ̮˭şřƖƌī̮ŔƐƏ˫ƌ̮ĢƮ˫Ɠ
̮̩ ŔƮķŔ̮Əŗķœ̮ŗķŘƁ̮ŚěŘƌ̮ŗœ̮˫Ɠ̮

˳̦&˵̦̦ ŗœ̦ƎłŞƏķœ̦'ŀ̦ŞčƏ̦ŗŔƌƜ̦Ƌ̦Ş 

̮̮˭ƋłŞƜĻ̮ƍŘƁ̮Řőķƕķ̮ŗœŀ̮ŞčƏ̮ŗŔƌƜ̮Ƌ̮Ş̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮ŀ̮ŽŘŶƌ̮ŀƜŶŮƁ̮ƒĻ̮ġœ˫ƂłƏķ̮ĢŒŝ˫čŠ̮ƮķŘğ̮ƕ̮ĚƜŝƤě̮Ģŝ˫Ɛš̮̮ ġ˫Ɠ
ŀ̮ƜƐƜŵƒ̮ƮŘŲƏ̮ƒƏ˫ƮķŘğ̮̮œŘě̮ŗƖƔű̮ƎƜŢƜč̮ġ˫Ɠ̮ƎƮœŗķė̮̮̓̀ ˭˳˱˲˹̮̒ś̮˫ƌƖŁ̮ƕ̮ķŔƮŗœ̮ęķė̮˭ƖěƖŽ̮̙ŢƜƌ̮ŔƐƏ˫ƌ̮ĢƏ˫ŽƖŞƉƜŽ̮'̮̮
Ǝ̮ƓƖě̮̮̮̮́ ̙ƌķƖŵ̮ŬŝƖŁ̮ƒě̮ŀŝķ̮Ģŵ˫̗łŉķ̮ŗ˫łő˫ŝ̮ĚƮ̮ƒĜƉĻ̮˭ŀŞƜƏ̮ĢƏ˫Ɣŉ̮ƕ̮ĢƐƜŵ̮ŀƂƜƂō̮ĚƮ̮ŠƏķœ̮ƒě̮ŔƏœŘě̮ŔƜěĮŁ

ŀ̮ŝķ̮ƒłŽŘğ̮̙Ĝš̮Ģŝ˫Ɯŝ̮ƕ̮ĢĠƐƓŘŽ̮˭ĢŒƮŗ˫Ł̮̇ ̮ƒĻƍ̮ķƖƐŵƇ̮˫ņƌ̮̮ ġ˫Ɠŗ˫łő˫ŝ̮˫Ļ̮ĢĜƮœŚƏ̮ū˫ļŁŗķ̮ŠƏķœ̮ƒě̮œŘě̮ƇƣŔłŝķ̮ƖěƖŽ̮˭
œ̮ŗķœ̮ĿŗŔƁ. ̮̮ŘƓ̮ŗœ̮ƒĖƏīƒ̮Ŷƌ˫ŉķ̮ġ̮̮̮̮̮ĢƂƉŁ̮̅ŀƂƜƂō̆ƌ̮Ģ̮œ̮Ɩš̮̮̮̮ ġ˫Ɠœ˫ƔƏ̮ƇƖŦŎƌ̮ƒĜƉĻ̮˭ŀŞƜƏ̮ĢƐƜŵ̮ŀƜŶƁķƕ̮ĚƮ

̮̮ŀŝķ̮ĿŗŔƁ̮ŬĻķƕŗ̮ƕ̮ƍ˫̗łžğ̮˭Ģŵ˫̗łŉķ̮̮˭ƖěƖŽ̓˲˺˹˱̮̮̮̒ ġ˫ƐŶƌ̮ƒě̮œŘě̮ƇƣŔłŝķ̮ŘłŢƜĻ̮ķŔƮŗœ̮ĢƐĜšŗ˫łő˫ŝ̮ƒƮŘŲƏ̮'

 

1. pragmatism 

2. Charles Peirce, William James, John Dewey 

3. Schmid 
4. Peirce 

5. Jardine 

6. Michel Foucault, Jacques Derrida and Thomas Kuhn 



˵˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

Ļ̮̮ƒłŞĻķƕ̮ƕ̮ŗķŔƮ˫č˫Ə̮œƖő̮ƒě̮ŀŝķ̮ƍ˫Ļř̮ƒĻ̮ƒłŞĻķƕ̮ƕ̮Ƈ˫Ɯŝ̮ŠƏķœ̮̮ ŀŝķ̮ƒƐƜƌř̮ƒ̮̮ ˭ķŔƮŗœ̓˲˺˸˷̮̒Ĺ̮ƤƂƏķ̮ŗ˫łő˫ŝ̮'̮̮ Ģ̗Ɖŵ̮ġ˫Ɠ
Ƌ̮Ʈķœķŗ˫č̮ŬŝƖŁ̮ƒĜƉĻ̮˭ŀŞƜƏ̮ƀƮ˫Ƃō̮řķ̮ĢłĻ˫Ņ̮ŀš˫ļƏķ̮Ģ̗Ɖŵ̮ŠƏķœ̮ƒĜƐƮķ̮ƍœķœ̮ƍ˫ŢƏ̮˫Ļ̮ŚƜƏ̮ƎƓƖěĢ̮ƌ̮̙Ĝš̮˫Ɠ̮̮œŘƜğ&̮̮̮

Ĺ̮Ɩĕŗ˫ĕĢ̮ƌ̮ŘƜŞžŁ̮ķŗ̮ƍ˫Ɣŉ̮ƍī̮ƀƮŘŭ̮řķ̮ƍķŔƐ̗ŢƏķœ̮ƒě̮Ģļƈ˫Ź̮ġ˫ƓŔ̮ƐƐě̮̮ ˭ƎƓƖě̓˲˺˷˳̮̒Ĺ̮ƤƂƏķ̮'̮̮ ĢƏ˫ƌř̮Ģ̗Ɖŵ̮ġ˫Ɠ
Ģ̮ƌ̮ŏŗĢ̮ƌ̮ƎƜĻ̮řķ̮ŬƉŞƌ̮ƋƮķœķŗ˫č̮ĚƮ̮ƒě̮ŔƐƓœĢ̮ƌ̮ķŗ̮ƍī̮ġ˫ŉ̮ġŔƮŔŉ̮ġƖĠƈķ̮ƕ̮œƕŗĢ̮ƌ̮ƍ˫ŢƏ̮ƒě̮˭œŘƜğ̮̮ ŀļŞƏ̮ŠƏķœ̮ŔƓœ

ŀ̮ŝķ̮ĺƈ˫Ź̮ġŘĜŽ̮ƒƐƜƌř̮ƒĻ. ŀ̮ŞčƏ̮ŗŔƌƜ̮Ƌ̮Ş̮̮̮̮ Šƈ˫ĕ̮ƒĻ̮ķŗ̮ƀƉŮƌ̮ŀŽŘŶƌ̮ƍ˫Ĝƌķƌ̮Ģ̮Ŕ̮Ţě̮̮̮̮ ƕě̮ĮŁƜ̮Ŕ̮̮̮̮ƌĢ̮Ŕ̮Ɛě̮̮̮ě̮̮ ġ˫Ɠ˫ŵœķ̮ƒ̗Ɠ̮ƒ
Ŕ̮ƐłŞƓ̮ġŘĠƏř˫Ļ̮̙Ļ˫Ɓ̮ƕ̮ŔƏŗķœ̮ŀƜŶƁƖƌ̮ĢŒƮŗ˫Ł̮ŘŲƏ̮řķ̮ŀŽŘŶƌ̮̇ ƈ̮˫ōŗœĢ̮ƒ̮ě̮̮̮̮ ŀƂƜƂō̮ƍ˫Ĝƌķ̮żƜŶŪŁ̮̙Ɯƈœ̮ƒĻ̮̩˫ğŔƮœ̮ƎƮķ

ş̮ƕŗ̮ƕ̮ŠƏķœ̮Ģŵ˫̗łŉķ̮œ˫ŶĻķ̮ęŗœ̮ġķŘĻ̮ġŔƐ̗ŁŗŔƁ̮ŚƐƈ̮ƎƜƐĖ̗Ɠ̮˭ŀŝķ̮ƒłŽŘğ̮ŗķŘƁ̮œ˫ƂłƏķ̮œŗƖƌ̮ĢƐƜŵ̮̮ ŠƏķœ̮ŀő˫ŝ̮ġ˫Ɠ
ŀ̮ŝķ̮̩œŘě̮ƒĵķŗķ.̮

˳̦&˶̦̦ ŗœ̦ƎłŞƏķœ̦'Ģ̦łő˫Ɛș̌ƊƖƉŵ 

ŗ̮œ̮̮ł̮ő˫Ɛš̮ƊƖƉŵĢ̮̮̮̮˭̮̮ ĺƉŹķ̮ ƎłŞƏķœƒ̮Ļƍ̮ķƖƐŵ̮̮̮ƮĚ̮̮̮̮īŘŽƮ̮Ŕ̮Ɛ̮̮Ɛ̮ƓŕĢ̮̮̮ő̮ŕ̮̙ƌ˫šƜ̮̮˭ ̩Ř̮̮̮ř˫ĻƮ̮Ļ̮˫Ģ̮̮̮ŗ̮˫Ĝłŝœ̮ƕġ̮̮̮Ɗ̮ƖƔžƌ̮Ŀ˫ŵƤŭķř̮˫ŝġ̮̮̮
ƌ̮Ģ̮œ̮Ɩš̮˫ ƏķƖŁ̮'Ģ̮Ʈ̮̮ķ̮ŘĻ̮ƎƓŕġ̮̮̮Ř̮ŭ̮řķ̮ĺƉŹķ̮ŠƏķœ̮şřķœŘčƮ̮ƀ̮̮̮Ƈ̮Ŕƌ̮˫ Ɠġ̮̮̮ŝ̮ŗŘĻ̮ƇƣŔłŝķ̮ƕ̮ęķŗœķ̮˭ƒŲŽ˫ōĢ̮̮̮̮ƌĢ̮œ̮Ɩš̮̮ ƍ˫ƂƂŎƌ̮'
ķ̮̮ŗœƮ̮Ǝ̮̮̮ƌ̮řƜ̮ƒ̮Ɛ̮̮Ļ̮Ɯ̮Ǝ̮̮̮̮̮ŠƏķœĢ̮Ə˫ƜĻ˼̮̮̮̮ŗœ̮ŠƏķœ̮̓˫ Ƃō̮œŗƖƌƮ̮ƀ̮̮̮Ʈ̮̮̮̮̮˫ĕƜ̮̮˫ ƓŚƕ̮ŗ̮ŠƏķœ̮ƕ̮̒Ʈ̮ƒ̮ķ̮ġ̮˽̮̮Ġ̮ƏƖĠĕ̮œŗƖƌ̮ŗœ̮ŠƏķœ̓Ģ̮̮̮̮̮ Ɗ˫ŊƏķ

̮˫ ̗Ł̮̒˫Ɠŗ˫ěƮ̮Ś̮̮̮̮̮ ̙ĵ˫Ɓƌ̮Ģ̮Ŕ̮ƏƖš̮ƍ̮ƖŝŗŔƏķ̓˾̮̮ ˭˲˺˹˳̮̮̒'ƒ̮Ļƍ̮ķƖƐŵƇ̮˫ņƌķ̮̮ƎłŞƏķœ̮˭Ʈ̮Ǝ̮̮̮ ̮ƒěƍ̮ķŘƔŁ̮̮˫̮ čƮ̮ŀ̮Œł̮̮ƍ̮ķŘƮķ̮̮̮ ŀŝķƮ̮Ě̮̮̮̮̮ ŠƏķœ
Ģ̮Ə˫ƜĻ̮̮ ˭̮̮ ƕƒ̮őŘĕƕœ̮ƎłŞƏķœŗ̮ķƖŝġ̮̮̮̮̮ ĚƮƕ̮ŗ̮ŠƏķœƮ̮ƒ̮ķ̮ġ̮̮̮ŀ̮ŝķ.̮

ƍ̮ķŔƐ̗ŢƏķœ̮̮ł̮ő˫ƐšĢ̮̮̮Ɛ̮Ė̗ƓƜ̮Ǝ̮̮̮Ɛ̮̗ũ̮ŠƏķœ̮ƊƖƔžƌĢ̮˿̮̮ŝ̮ŗŘĻ̮ķŗĢ̮̮̮̮̩ œŘěŢ̮Əķœ̮ƒĻ̮ƒě̮ŔƏķĢ̮̮̮ƕ̮ŔĻ̮œķŘŽķ̮ƒě̮œŗķœ̮̩ŗ˫šķ̮̮ řķ̮ƒĜƏī̮ƍ
̮̮ ŔƐš˫Ļ̮ƒłšķœ̮ĢƓ˫ğī̮ƍī̮̮ ƍī̮̮ ķŗ̮̮ ƒĻ̮ƍœŘě̮ŀļŎť̮̩ƖŎƏ̮ƎłŞƏķœ̮ŔƐƏ˫ƌ̮˭ŔƏŗķœƮ̮Ě̮̮̮̮̮ ƍ˫ĻřƮ̮̮̮̮˫Œ̮ŢŁƜ̮Ť̮̮̮̮̩ ŘƔĕƓ̮̮̮ ˫Ř̮Ļŗ̮̮̓̀ ˭˲˺˺˴̮̮̮̒ '

Ɛ̮̗ũ̮ŠƏķœĢ̮̮̮̮̮ ŌŮŝ̮ŗœ̮ĺƉŹķ̮̩ ˫ğīœƖő˫Ə̮̮ě̮̮̙̗ŵŘ̮œ̮ń̮ŵ˫Ļ̮ƕ̮̩̮̮̮̮ ƍƕŔĻ̮ŘĜžŁ̮ƕ̮ŗ˫łŽŗƮ̮ŗ̮ƕīœ˫ġ̮̮̮Ř̮ťƮ̮Ō̮̮̮ķ̮ŔƓƮ̮ŀ̮̮̮̮ƌĢ̮'̮œƖš̮
̮˫ Ļř̮ŗœƍ̮̮̮ ˭Ģłő˫Ɛš̮Ģŝ˫ƐšƏ̮˫Ļř̮̙ƌķƖŵ̮ŬŝƖŁ̮̅ƎłŞƏķœ̮̆ƊƖƔžƌĢ̮̮̮Ġ̮ƐƓŘŽ̮ƕĢ̮̮̮̮̮ ̙Ĝšƌ̮Ģ̮ğ̮Ɯ̮œ̮Ř̮̮Ģ̮ĜŞłƮœƕŗƖĻ̮̮̓́ ˭˳˱˱˲̮̮̮̒ '

̮̮ ŬŝƖŁ̮Řƌķ̮ƎƮķ̮œķŔƏƕŘĻ̮̩ ŗ˫Ŷłŝķ̮˫ Ɠġ̮̮̮ƌ̮ƖƔžƌĢ̮̮̮̂Ģ̮ƌ̮ĿŗƖť̮̮ ƒłĜƏ̮ƎƮķ̮ƕ̮œŘƮŖčş̮ƕŗ̮ƒĻ̮˫ ƓĢ̮Ʈ̮̮ƌ̮̮̩ŗ˫šķĢ̮Ŕ̮ƐƐě̮̮Ɠ̮˫žƌ̮ƍī̮ŗœ̮ƒěƜ̮Ƌ̮̮̮

 

1. declarative 

2. procedural 

3. Anderson 

4. implicit 

5. Reber 

6. Boroditsky 

7. Conceptual Metaphors 



ƕ̮ŗġ̮œŘĜƮ̮̮ł̮ő˫ƐšĢ̮̮̮Ɩ̮ğ̮ŗœ̮̅ƎłŞƏķœ̮̆ƊƖƔžƌ̮ƒĻŠ̮Ʈ̮̮Ŕ̮ƔŢƌġ̮(̮̮̮ƍ̮ķƖƉƔč̮˫ũŗŔ̗ŎƌƖ̮č̮ƕ̮œķĘƏ̮˫ Ʈ̮̮Ř̮Ɣšġ̮ŗ˫Ʈ̮̮̮̮ Ťť̮'œķŗ˴˴&̮˶˹̮˵˴ 

 

ŵ̮ķŚłƏķĢ̮̮̮Ļ̮ŘŊŁ̮ĺŞō̮ŘĻ̮̒ŠƏķœ̮ŔƐƏ˫ƌ̓Ɯ̮Ŀ̮˫̮̮ś̮Ɩ̗Ɖƌƌ̮̮ęŗœ̮ŘŁĢ̮Ŕ̮ƏƖš̮̮ƍ̮ƖŞƏ˫ŉ̮ƕ̮Ż˫ĜƜƈ̓˼̮̮ ˭˲˺˹˱̮̮̮̒ 'ķ̮Ʈ̮Ǝ̮̮̮̮̩ ŗ˫Ŷłŝķ̮˫ Ɠ̮̮̮̮ ĺƉŹķ
Ļ̮ŘŊŁ̮řķƜ̮Ŀ̮˫̮̮Ş̮ōĢ̮̮̮̮Ʈ̮̮̮̮˫ŽƜ̮Ś̮Ʈ̮Ĝ̮Ģ̮̮̮̮̮ ̩œ˫žłŝķƌ̮Ģ̮Ŕ̮ƐƐě̮̮Ɠ̮˫žƌ̮˫ŁƜ̮Ƌ̮̮̮ŵ̮ķŚłƏķĢ̮̮̮̮̮ ķŗ̮̙ Ļ˫Ɓę̮ŗœ̮̮'̮ŔƐƐě̮
Ļ̮ƒ̮ƏƖ̗Ə̮ġķŘƉ̮ĠƏķ̮ƍ˫Ļř̮ŗœ̮˭Ɯ̮Ş̮Ģ̮̮̮̮˭̮̮̩ŗ˫Ŷłŝķ̦̦ŠƏķœƒ̦ĻĻ̦˫ņƌƧ̦̦̦Ļ̦Ɯ̦̦˫ ƐĢ̦Ʈ̮̮ķ̮ŗƮ̮ň̮̮̮ŗ̮˫ļŵ̮'ŀŝķĢ̮Ł̮̮̮ ̮ŔƐƏ˫ƌI see what you 

mean̮̮Ɗ̮ƖƔžƌř̮˫ŝġ̮̮̮̮̮ ķŗ̮ŠƏķœƒ̮Ļƍ̮ķƖƐŵ̮̮̮ĕƜ̮Ś̮ġ̮̮̮̮̮ ƒěƌ̮Ģ̮ƍ̮ķƖŁ̮̮œ̮Řě̮ęŗœƌ̮̮ŜĜŶƐƌ̮˭Ģ̮Ŕ̮Ɛě̮̮Š̮ĕƕƖě̓˽̮̮ ˭˳˱˱˳̮̮̮̒ 'Ļ̮ř̮ŗœƍ̮˫̮̮
ĕ̮Ɯ̮Ɛ̮Ģ̮̮̮̮˭̮̮ƎłŽŘğ̮˫Ļ̮ĺƉŹķ̮ŠƏķœƮ̮̮̮̮˫ƒ̮ĠƏƎ̮łšķœ̮̮ŀ̮ŝķ̮ŬļŁŘƌ̮̮Ɩ̮ĵ˫ğ̓˾̮̮ ˭˳˱˱˸̮̮̒'̮̮̮̮ƒƏƖ̗Ə̮ġķŘĻŋ̮ƤŮťķ dào/ Ăzh" /" 

̮̮ ̒ġŚƜĕ̮ƎłŽŘğ̓ě̮˫ōĢ̮̮̮̮̮řķ'̮ŀŝķ̮ŚƜĕ̮ƍī̮ƎłŞƏķœ̮
̮̩ ŗ˫Ŷłŝķ̮˫ Ɠġ̮̮̮Ə̮˫ĻřĢ̮̮̮č̮Ɯ̮ƍ̮ƖƌķŘ̮̮̮̮ƍ˫ŢƏ̮ŠƏķœƌ̮Ģ̮Ŕ̮Ɠœ̮̮̮̮ƒěƊ̮ƖƔžƌř̮˫ŝġ̮̮̮̮̗ ŵ̮ŠƏķœ̮řķ̮˫ƌƜ̮̮˫̮Ƃ̮̮̮̮̮̋Ļ̮ŘŊŁ̮˫ĻƜ̮Ŀ̮˫̮̮Ş̮ōĢ̮̮̮Ə̮ŔĻ̮ƕĢ̮̮̮

Ƌ̮ƓŗœƐ̮ŁƜ̮̮̩ Ŕ̮̮ķ̮̮'ŀŝķƮ̮Ǝ̮̮̮̮̩ ŗ˫Ŷłŝķ̮˫ Ɠ̮̮̮ƒƏ̮˫ ƔƐŁ̮̮̮̮ ̙Ĝš̮ķŗ̮ŠƏķœ̮řķ̮˫ƌ̮ęŗœ̮̩ƖŎƏƌ̮Ģ̮Ŕ̮ƐƓœœ̮̮ƒĻ̮ƍī̮Ƈ˫ƂłƏķ̮̩ƖŎƏ̮ŘĻ̮ƒĜƉĻ̮˭Ʈ̮ƍ̮ķŘĠ̮̮̮ƏƜ̮Ś̮̮̮
Ņ̮ĮŁƜ̮Ř̮̮̮̮ƌĢ̮Ŕ̮ƏŗķŖğ'̮̮

˴Ș̌ƓƕĘč̦ġŘŲƏ̦ĹƖĕŗ˫ĕ̦' 

˴̦&˲̦&̦̦Ɗ̦ƖƔžƌř̦˫ŝġ̦̦
Ɗ̮ƖƔžƌ̮˭Ģłő˫Ɛš̮ƊƖƉŵ̮ŗœƒ̮Ļ̮ĺƉŹķ̮ġř˫ŝ̮̮ŠƏķœ̮ĢƐƓŕ̮ĢƮ˫̗Əř˫Ļ̮ƍķƖƐŵ&̮̮̮ƒ̮Ƃļŭ̮˭ŘĜžŁ̮̩ƖŎƏ̮̮ ġ˫ƜƏœ̮ĢƓŔƏ˫ƌř˫ŝ̮ƕ̮ġŔƐĻ

̮̮ ƍ˫̗ŽķŘŭķ&̮̮̮Ģ̮ƌ̮ęŗœœ̮Ɩš. Ɗ̮ƖƔžƌƒ̮Ƃļŭ̮˭ĢƐƓŕ̮ġř˫ŝŘƮƖŦŁ̮ŔƐƏ˫ƌ̮ĢƮ˫ƓŔƐƮīŘŽ̮̙ƌ˫š̮ġř˫ŝų̮ķŚłƏķ̮ƕ̮ġŔƐĻ˿̮̮̮̮ œķŘŽķ̮ƒě̮ŀŝķ
Ģ̮ƌ̮ŗœ˫Ɓ̮ķŗ̮̮ŔƐƐě̮˫ƐŶƌ̮ķŗ̮œƖő̮Ŀ˫ƜĻŘŊŁ̮ƕ̮ŔƐƐě̮ŘƜŞžŁ̮ķŗ̮̩ŔƜĖƜč̮Ŀ˫ŵƤŭķ̮˫Ł̮œř˫ŝƖ̮ƈ˫ŝŗ˫Ļ̮̮̓̀ ˭˲˺˺˺̮̮̮̒ 'Ɗ̮ƖƔžƌř̮˫ŝġ̮̮̮

'̮ŀŝķ̮ƍ˫ŞƏķ̮ƍ˫Ļř̮ƕ̮ęķŗœķ̮˭ƇƣŔłŝķ̮ġ˫ƐĻŘƮř̮ƎƜƐĖ̗Ɠ̮
Ɗ̮ƖƔžƌ̮ƧŶƈ˫Ůƌŗ̮ķœ̮̩ŔƮķ̮ƎƮķ̮ŗœ̮ƒŢƮŗ̮Ģłő˫Ɛš̮ƊƖƉŵ̮ŗœ̮ġř˫ŝƍ̮˫ŞƏķ̮ƒě̮œƇ̮Ŕƌ̮˫Ɠ̮̮ ƍ˫Ɣŉ̮ŘƜŞžŁ̮ġķŘĻ̮ĢƐƓŕ̮ġ˫Ɠ

Ģ̮ƌŔ̮Əř˫ŝ. Ƈ̮ŔƌƋ̮Ɯ̗ŦŁ̮ŗœ̮œķŘŽķ̮ƒĻ̮ƒě̮ŔƐłŞƓ̮ĢƏƕŘƜĻ̮ŀƜŶƁķƕ̮ĢƏƕŗœ̮ĢƮ˫̗Əř˫Ļ̮ĢƐƓŕ̮ġ˫ƓŠ̮Ɯč̮˭ġŘƜğ̮̮ ġ˫ƓœķŔƮƕŗ̮ĢƐƜĻ
Ģ̮ƌ̮Ě̗ě̮ŔƮŔŉ̮Ŀ˫ŵƤŭķ̮ęŗœ̮ƕ̮̩ŔƐƮīƒ̮łšŗ̮˫̮ŽŘť̮̅Ĺī̮̆ƊƖƔžƌ̮˭Ƈ˫ņƌ̮ġķŘĻ̮'ŔƐƐě̮̮̮̮̮̮̮̮̮̋ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮Ģ̮ğĘƮƕ̮řķ̮ġķĢ̮ŵķŚłƏķ̮ġ˫Ɠ (H2O) 

 

1. Lakoff & Johnson 

2. Kövecses 

3. Gao 

4. mental imagery, categorization, and abstraction 

5. Barsalou 



˵˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

Ɖ̮Ļ̮˭ŀŞƜƏ̮̩ ŔƜĖƜč̮ƒĜļš̮ƒĜĢ̮ŵķŔŁ̮˭ĢŞō̮Ŀ˫ƜĻŘŊŁ̮řķ̮ġķ̮̮ŗœ̮ķŗ̮ġœŘĜƉ̗ŵ̮ŠƏķœ̮ƕ̮Ģžŭ˫ŵ̮ġ˫Ɠƌ̮ŘĻĢ̮ğ̮Ɯ̮œ̮Ř̮̮̮̮̮Ƥņƌ̮̮̮̮̮̮̓̋
Ģ̮ƌ̆Ģ̮ƌ̮̆˫Ʈ̮̅ŔƐě̮ŻŘŭŘĻ̮ķŗ̮ĢĠƐŢŁ̮ŔƏķƖŁ̮̮ œƖš̮̙Ɯŝ̮ńŵ˫Ļ̮ŔƏķƖŁƍ̮ƖŞƏ˫ŉ̓&̮œ̮Řƈ˼̮̮ ˭˲˺˹˴̮̮̒'̮

Ɗ̮ƖƔžƌ̮ŗœ̮ƋƔƌ̮ġ˫ƓŔƐƮķŘŽ̮řķ̮̮ ˭ġř˫ŝƒ̮ƈƖƂƌġ̮ŔƐĻ˽̮̮ƒ̮ƈƖƂƌ̮ŀŝķġ̮ŔƐĻ̮̮Ģ̮ƌ̮ńŵ˫Ļ̮̮ ˫Ļ̮ķŗ̮ƒĻ˫Ţƌ̮Ŀ˫ƜĻŘŊŁ̮˫Ʈ̮ò˫Ɯšķ̮œķŘŽķ̮œƖš
̮̩ ƕŘğ̮ƋƓƊ̮ƖƔžƌ̮ŗœ̮ŘĠƮœ̮ŔƐƮķŘŽ̮'œƖš̮̙ƜƔŞŁ̮Ŀ˫ŵƤŭķ̮Ŕƌīŗ˫ě̮şřķœŘč̮˫Ł̮ŔƐƐě̮ġŔƐĻŋ̮Řŭ̮˭ġř˫ŝ̮̩ ŗķƕġ̮ř˫ŝ˾̮̮Ɩ̮Ʈŗ˫Ɛŝ̮ƕ˿̮̮
̮̮'ŀŝķŋ̮Řŭ̮̩ ŗķƕ̮˫ Ɠ̮̮̮˫ ŝ̮ĢƉļƁ̮Ŀ˫ƜĻŘŊŁ̮ś˫ŝķ̮ŘĻ̮ķŗ̮ŠƏķœ̮ƒě̮ŔƐłŞƓ̮ĢƐƓŕ̮ġ˫Ɠŗ˫łő˫ŝ̮̮ĢƓŔƏ˫ƌřƌ̮Ģ̮Ŕ̮ƐƐě̮̮˭ƈ̮˫ōŗœĢ̮ƒ̮ě̮̮
̮̮˫ƓƖƮŗ˫Ɛŝŋ̮Řŭ̮̩ ŗķƕ̮˫ Ɠġ̮̮̮̮̮ŔƐłŞƓ̮ŬļŁŘƌ̮Ģť˫ő̮Ŀ˫ƌķŔƁķ̮˫Ʈ̮˫ƓœķŔƮƕŗ̮ƒĻ̮ĺƉŹķ̮ƒě̮ŔƐłŞƓ̮ġŘŁŔƐƌŗ˫łő˫ŝŀ̮ƉŁŗ˫Ļ̮̮̓̀ ˭
˲˺˴˳̮̮̮̒ 'ƒ̮Ļƍ̮ķƖƐŵƇ̮˫ņƌ̮̮ ̙ƌ˫š̮ƍķŗƖłŝŗ̮ġƖƮŗ˫Ɛŝ̮˭ƒ̮ŵƖ̗Ŋƌķ̮ġ̮̮̮Ģ̮ƌ̮ĿŗƖť̮ƍī̮ŗœ̮ƒě̮ŀŝķ̮ĢŁ˫ƌķŔƁķ̮řķ̮̓ ̮œŘƜğƒ̮Ļƍ̮ķƖƐŵƇ̮˫ņƌ̮̮ ˭

̮̮ŀőķœŘč̮˭ķŖŹ̮şŗ˫žŝ̮˭ƎłŞŢƏĿ̮ŗƖťĹ̮˫Şō̮̒. Ģ̮ƌ̮Ě̗ě̮˫ƌ̮ƒĻ̮Ģłő˫Ɛš̮ġ˫Ɠŗ˫łő˫ŝ̮ƎƮķƍ̮˫ƌř˫ŝ̮˫Ļ̮˫Ł̮ŔƐƐě̮̮ ĢƓœ
ƒ̮Ļ̮Ŀ˫ŵƤŭķƒ̮ƏƖğ'̮ƋƜƐě̮ƍ˫ƜĻ̮ƕ̮ęŗœ̮ķŗ̮̩Řƌřƕŗ̮Ĺŗ˫ŊŁ̮˭Ŕš˫Ļ̮Ŕƌīŗ˫ě̮ƕ̮śŘłŝœ̮ŗœ̮ƒě̮ġķ̮

Ģ̮Ə˫Ļř̮ŀƜļŞƏ̮˭ƎƮķ̮ŘĻ̮̩ƕƤŵ̮̮́&̮̮̮ƒ̮ƮŘŲƏ̮̮ŘƜŅĮŁ̮ŘĜžŁ̮ŘĻ̮ƍ˫Ļř̮ƍī̮ġ˫Ɛļƌ̮ŘĻ̮ƒě̮ġķƌ̮Ģ̮œ̮ŗķŖğ̮̮&̮̮̮̮̮ ƒĜƐƮķ̮œŗƖƌ̮ŗœ̮ķŗ̮ĢŢƐƜĻ
̮̮ƒƏƖĠĕƊ̮ƖƔžƌř̮˫ŝġ̮̮̮ƌ̮Ģ̮Ŕ̮ƏķƖŁ̮̮̮̮ŗœĞ̮ƐƓŘŽ̮˫ Ɠ̮̮̮̮ƕƍ̮˫Ļř̮˫ Ɠ̮̮̮̮ƒĵķŗķ̮˭Ŕš˫Ļ̮Ŀƕ˫žłƌƌ̮Ģ̮Ŕ̮Ɠœ. ̮ƒĻƍ̮ķƖƐŵƇ̮˫ņƌ̮̮ Ŀ˫̗Ɖě̮ĢĻŘŵ̮ƍ˫Ļř̮˭

ƍ̮˫Ļř̮˫Ļ̮ƒŞƮ˫Ƃƌ̮ŗœ̮ƒě̮œŗķœ̮Řłš̮ġķŘĻ̮ġœŔŶłƌ̮˫ žłŝķ̮ƒ̗Ɖě̮ƕœ̮˫Ʈ̮ĚƮ̮řķ̮ƒě̮ĢƮ˫ƓĢ̮ƌ̮̩œƊ̮ƖƔžƌ̮˭ŔƐƐěż̮ƮŘű̮ġř˫ŝ̮̮ řķ̮ġŘŁ
Ģ̮ƌ̮ŜĜŶƐƌ̮ķŗ̮ŘłšŔ̮Ɛě. ̮ƒĻŗ̮Ɩŭ̮̮Ģ̮čƖƓ̮ƍķŗƖŢƮƖğ̮˭ƒĻ˫Ţƌ̮̮̂ ķŗ̮ƍ˫ƌř̮ŀŝķ̮ƎĜ̗ƌ̮˭ŔƏŗķŔƏ̮ġŗƖłŝœ̮̩ŔƐƮī̮ƍ˫ƌř̮ƒě̮˭ƒ̮Ļƒ̮ƏƖğķ̮ġ̮̮̮

Ɗ̮ƖƔžƌƍ̮˫Ļř̮ŘƮ˫ŝ̮˫Ʈ̮ĢŞƜƉĠƏķ̮ƍ˫ƏķŘƐŒŝ̮˫Ļ̮ƒě̮ŔƐƐě̮ġř˫ŝ̮̮Ŕš˫Ļ̮ƒłšķœ̮ġŘƜĠ̗Ţĕ̮Ŀƕ˫žŁ̮̩ŔƐƮī̮ƍ˫ƌř̮˫Ļ̮˫ƓŻŗƕƕ̮̮̓̃ ˭
˲˺˶˷̮̮̒'̮

Ġ̮ƐƓŘŽ̮̙ƌķƖŵĢ̮̮̮̮̮ŚƜƏ̮̗ Ɣƌ̮ŠƂƏĢ̮̮̮̮̙ Ĝš̮ŗœƓ̮œĢ̮̮̮Ɗ̮ƖƔžƌ̮̩ƖŎƏ̮ƒĻř̮˫ŝġ̮̮̮ķ̮Ʈ̮̮̩ Ŕ̮˫ Ɠġ̮̮̮ŵ̮ķŚłƏķĢ̮̮̮ķ̮Ʈ̮̮˫ ž̮̮̮ƌĢ̮Ŕ̮ƐƐě̮̮'ƍ̮˫̗Ɠŗ̮Ɩŭ̮̮ƒ̮ě̮̮
Ś̮ŁŘƜğ̮̄̓˲˺˸˴̮̮̮̮̒˭ ŀŝķ̮̩œŘě̮̩ŗ˫šķ̮̮Ļ̮Ɩĕŗ˫ĕ̮ĞƐƓŘŽĢ̮̮̮̮̮ ƋƓķŘŽ̮ķŗƌ̮Ģ̮Ŕ̮Ɛě̮̮Ž̮ķ̮ƍī̮ŗœ̮ƒěĻ̮ŘŊŁ̮œķŘƜ̮Ŀ̮˫̮̮Ş̮žŁ̮ķŗ̮œƖőƜ̮Ř̮̮̮̮ƌĢ̮Ŕ̮ƐƐě̮̮̮̮ ƕ
ƍ̮˫ƔŉĻ̮Ɯ̮Ɛ̮Ģ̮̮̮̮̮ķŗ̮œƖőƌ̮Ģ̮Ŕ̮Əř˫ŝĠ̮ƐƓŘŽ̮ŀő˫Ɛš̮'Ģ̮̮̮ƌ̮̮ƍ˫ŢƏĢ̮Ŕ̮Ɠœ̮̮ž̮ƌ̮ƒěƊ̮ƖƔř̮˫ŝġ̮̮˫ Ɠġ̮̮̮̮̮˫ƌƒ̮Ə̮˫ ƔƐŁ̮̮Ņ̮ĮŁ̮ŀŎŁƜ̮Ř̮̮̮Ļ̮ŘŊŁƜ̮Ŀ̮˫̮̮

 

1. Johnson-Laird 

2. categorization 

3. Schematization 

4. scenario 

5. Bartlett 

6. Language relativism 

7. Hopi 

8. Whorf 

9. Geertz 



ƕ̮ŗġ̮œŘĜƮ̮̮ł̮ő˫ƐšĢ̮̮̮Ɩ̮ğ̮ŗœ̮̅ƎłŞƏķœ̮̆ƊƖƔžƌ̮ƒĻŠ̮Ʈ̮̮Ŕ̮ƔŢƌġ̮(̮̮̮ƍ̮ķƖƉƔč̮˫ũŗŔ̗ŎƌƖ̮č̮ƕ̮œķĘƏ̮˫ Ʈ̮̮Ř̮Ɣšġ̮ŗ˫Ʈ̮̮̮̮ Ťť̮'œķŗ˴˴&̮˶˹̮˵˶ 

 

Ŧ̮ŒšĢ̮̮̮Ņ̮ĮŁ̮ŀŎŁ̮ƒĜƉĻ̮˭ŀŝ˫ƌƜ̮Ř̮̮̮ş̮řŗķ̮˭˫Ɠŗƕ˫Ļ̮˫ ƓœŘĜƉ̗ŵ̮ƕ̮˫Ɠġ̮̮Ŷ̮̗ŉĢ̮̮̮ƒ̮Ŷƌ˫ŉķ̮ġ̮̮̮ğ̮ŔƏř̮ƍī̮ŗœ̮ƒě̮ŀŝķĢ̮̮̮ƌĢ̮Ɛ̮ěƜ̮Ƌ̮̮̮
ƍ̮˫ƜžƮŘš̓˼̮̮ ˭˳˱˲˸̮̮ ˰˶̮̮̒'̮

Ɗ̮ƖƔžƌ̮ƍœķœ̮ƍ˫ŢƏ̮ġķŘĻ̮ŠŒĻ̮ƎƮķ̮ŗœġ̮ř˫ŝĢ̮ƌ̮ƒƏƖ̗Ə̮ŔƐĕ̮Řěŕ̮ƒĻ̮ƍ˫Ļř̮ŔƐĕ̮ŗœ̮ƎłŞƏķœ̮ġ˫Ɠ̮˰ ƋƮřķœŘč̮

˲. Ɖ̦ĠƏķƜ̦Ş̦Ģ̦̦̦ ƎłŞƏķœ̦˰ƒ̦ĻĻ̦˫ņƌƧ̦̦̦̦œƮ̦ƍ̦Ŕ̦

Ɖ̮ĠƏķ̮ƍ˫Ļř̮ŗœƜ̮Ş̮Ģ̮̮̮̮˭̮̮ ˫Ļ̮ĺƉŹķ̮˭ŠƏķœœ̮̮̩̆ŗ˫ŶłŝķƮ̮̮̅ ƍŔ̮̮̮̮ 'ŀŝķ̮̩ķŘ̗Ɠ̮
Ŕ̮ƐƏ˫ƌ̮̮̮̮ ƧƏƖ̗Ə˲̮̮˰

     (1) 

mean̮you̮what̮see̮I̮ĢŞƜƉĠƏķ̮

Ǝłšķœ̮ŗƖŲƐƌ̮Ɩ̮Ł(˫̗š̮ƒ̮ĕ̮
ƍŔƮœ&̮Ƈƕķ
Ť̮Œš̮

Ǝƌ̮Ģ̮ŝŗ˫Ž̮

ƌĢƋƏķœ̮̮̮ƒĕƌ̮ĢĢƮƖğ̮
̮

̮̮ 'ŀŝķ̮̩ķŘ̗Ɠ̮ƍŔƮœ̮̙ŶŽ̮˫Ļ̮ƍœŘě̮ŗƕ˫Ļ̮ƎƜƐĖ̗Ɠ̮
̮̮ ƧƏƖ̗Ə̮ŔƐƏ˫ƌ˳̮̮˰

̮̮̮(2)̮

Believing̮is̮Seeing̮ĢŞƜƉĠƏķ̮

ƍ̮œŘě̮ŗƕ˫Ļ ŀŞƓ̮ƍ̮ŔƮœ̮Ģ̮ŝŗ˫Ž̮

ŀ̮ŝķ̮ƍœŘě̮ŗƕ˫Ļ̮˭ƍŔƮœ̮

̮

ƌ̮ĢƍķƖŁ̮ŋ̮Řŭŗķƕƥ̮̮̮˰ ŔƜŢě̮ŘƮƖŦŁ̮ƒĻ̮ŘƮř̮̙Ĝš̮ƒĻ̮ķŗ̮ƍī̮

 

1. Sharifian 



˵˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮
̮̙Ĝš˲̮řķ̮ĢĜƮ̮'ŋŘŭ̮̩ ŗķƕ˫Ɠġ̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ŗœ̮ƎłŞƏķœ̮

˳. ̦ĕƜ̦Ɛ̦Ģ̦̦̦̦ŗķŔƏ˫ƌ̓Ʈ̦Ǝ̦̦̦ ƎłŞƏķœ̦˰̒ƒ̦ĻĻ̦˫ņƌƧ̦̦̦Ş̦ƌƜ̦Ř̦̦̦̦̦ ƎłŞƏķœ̦ƕƒ̦Ļƒ̦Ļ˫ņƌ̦̦ĕ̦̦Ǝłšķœ̦ƒĠƏƜ̦Ș́ġ̦̦

ĕ̮̮ƍ˫Ļř̮ŗœƜ̮Ɛ̮Ģ̮̮̮̮˭̮̙ ŶŽ " " /zhĂ dào/̮˫ ƐŶƌ̮ƒĻ̮ƒě̮˭ġ̮̮̮Ş̮ƂŁ̮Řłěķŗ˫ě̮ƕœ̮ƒĻ̮˭ŀŝķ̮ ƎłŞƏķœƜ̮Ƌ̮̮̮̮Ģƌœ̮Ɩš: " " ƕ̮̮̒ƎłŞƏķœ̓ 

" " Ş̮ƌ̮˭̩ķŗ̓Ɯ̮Ř̮ķ̮̮ŗœ̮̩ŗ˫Ŷłŝķ̮'̒Ʈ̮̮˫ ŊƐ̮̮̮ ĺƉŹķƒ̮Ļƍ̮ķƖƐŵ̮ĕ̮̮ŀő˫ƐšƜ̮Ś̮ġ̮̮̮Ř̮ŭ̮řķƮ̮ƀ̮̮̮̩ķŗ̮ęŗœƮ̮̮̮˫Ş̮ƌƜ̮Ř̮̮̮̮̮ƍīƊ̮ƖƔžƌř̮˫ŝġ̮̮̮ƌĢ̮œ̮Ɩš̮̮
̮̮ ˭Ɩĵ˫ğ̓˳˱˱˸̮̮̒' 

(3)       

ĢƐƜĕ       

IPA wב zhǭ dào zhè gè d³fǕng 

Ģ̮ŝŗ˫Ž Ǝƌ Ǝ̮łŞƏķœ ̮̩ ķŗ(ŘƜŞƌ ƎƮķ œŘžƌ ƍ̮˫Ĝƌ(˫ŉ 

̮ķŗ̮˫ŊƐƮķ̮ƎƌƌĢƋŝ˫Ɛš'̮ 
̮

Ģ̮ƌ̮ƍķƖŁŋ̮Řŭŗķƕƥ̮̮˰œķœ̮ƍ˫ŢƏ̮ŘƮř̮̙Ĝš̮ƒĻ̮ķŗ̮ƍī̮

̮
̮̙Ĝš˳̮řķ̮ĢĜƮ̮'ŋŘŭ̮̩ ŗķƕ˫Ɠġ̮Ǝ̮ƮŗķŔƏ˫ƌ̮ĢƐƜĕ̮ŗœ̮ƎłŞƏķœ 



ƕ̮ŗġ̮œŘĜƮ̮̮ł̮ő˫ƐšĢ̮̮̮Ɩ̮ğ̮ŗœ̮̅ƎłŞƏķœ̮̆ƊƖƔžƌ̮ƒĻŠ̮Ʈ̮̮Ŕ̮ƔŢƌġ̮(̮̮̮ƍ̮ķƖƉƔč̮˫ũŗŔ̗ŎƌƖ̮č̮ƕ̮œķĘƏ̮˫ Ʈ̮̮Ř̮Ɣšġ̮ŗ˫Ʈ̮̮̮̮ Ťť̮'œķŗ˴˴&̮˶˹̮˵˸ 

 

̮̮˭ƍ˫Ļř̮ƎƮķ̮ŗœƌƖƔžƌ̮̩ŗ˫Ŷłŝķœ̮ŗķœ̮œƖŉƕ̮ŚƜƏ̮ġŘĠƮœ̮Ģ̮̮˰Ș̌Əķœ̦̦ġŚƜĕ̦ƍœř̦ĞƐĕ̦˭ŀ̦ŝķ̦̦̦̦ ƊƖș̂ƥėķƕ̦ę'ƍ̓
̒ŘƮř̦ƇƕŔŉ.̮

(4)        

ĢƐƜĕ̮     ̮   

IPA Wב zhǾngy¼ zhuǕ zhù zhège wèntí guǕnji¨n 

Ģ̮ŝŗ˫Ž Ǝƌ Ɗ̮˫ŊƏķŘŝ̮
̮ĞƐĕ
ƍœř 

̮̮ ƒłšŖğ
ř˫ŝ 

œŘžƌ̮ƎƮķ ƒƉĶŞƌ̮ Ŕ̮ƜƉě̮

̮̩Řőƣ˫Ļ̮Ǝƌ̮̩ ķŗ̙ō̮Ɗ̮ŔƜ̗ƔŽ̮ķŗ̮
̮

ŋ̮Řŭŗķƕƥ̮̮Ģƌ̮ķŗ̮ƒƉ̗ŉ̮ƎƮķ˰œķœ̮ƍ˫ŢƏ̮ĿŗƖť̮ƎƮķ̮ƒĻ̮ƍķƖŁ̮

̮
̮̙Ĝš˴̮řķ̮ĢĜƮ̮'ŋŘŭ̮̩ ŗķƕ˫Ɠġ̮Ǝ̮ƮŗķŔƏ˫ƌ̮ĢƐƜĕ̮ŗœ̮ƎłŞƏķœ 

˴. Ə˫ĎŝķƜ̦˫ĢĻŘŵ̦ƕ̦ĢƮ̦ƎłŞƏķœ̦˰ƒĻƒĻ˫ņƌ̦ò̦Ģș̌

Ə˫Ďŝķ̮ƍ˫Ļř̮ŗœƜ˫Ģ̮Ʈ̮̮̮˭˫ƐŶƌ̮̙ƌ˫ō̮ĺƉŹķ̮̒ƎłŞƏķœ̮̙̓ŶŽġ̮̮̮̮̮ Ŀ˫ŵƤŭķ̮ƎłšķœƮ̮̮̮˫̮˫ ƐŶƌ̮ƒĻ̮ƒě̮ŀŝķ̮ŠƏķœġ̮̮̮řķ̮̩ŗ˫Ŷłŝķ
ķ̮'ŀŝķ̮ƎłšķœƮƎ̮̮Ɗ̮ƖƔžƌř˫ŝġ̮̮Łķŗ˫ļŵ̮ŗœĢ̮̮ŔƐƏ˫ƌ «Tengo conocimiento deΧ» Ǝƌ̮̮̓ŠƏķœ̮̮̮̮̮́ķŗ

ƋĜƈ˫ƌ̮̒ŗķœ̮œƖŉƕ̮œ̓Krennmayr et. al., 2011̒ƒƏƖ̗Ə̮'ęŗ̮'̮ġ˫Ɠ˴̮̮̮ƕ˵̮˰



˵˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

     (5) 

ninguno̮de̮conocimiento̮tengo̮no̮Ģ̮Ʈ˫ƜƏ˫Ďŝķ̮

ġŚƜĕ řķ̮Š̮Əķœ̮Ɗ̮ŗķœ̮ž̮ƐƌĢř˫ŝ̮Ģ̮ŝŗ˫Ž̮

Ɗ̮ŗķŔƏ̮Řļő̮ġŚƜĕ̮řķ̮˰ĢƐŶƌ̮

 

    (6) 

todo̮de̮conocimiento̮tengo̮Ģ̮Ʈ˫ƜƏ˫Ďŝķ̮

ƒ̮̗ƓĕŚƜ řķ̮Š̮Əķœ̮Ɗ̮ŗķœ̮Ģ̮ŝŗ˫Ž̮

̮˰ĢƐŶƌƒ̗ƓĕŚƜ̮̮ķŗƌĢƋ̮Əķœ̮̮̮̮

̮

ĻŘŵ̮ƍ˫Ļř̮ŗœŚƜƏ̮Ģ̮̮˭̮ŠƏķœƒĻƒĻ˫ņƌ̮̮œķŔ̗ƉƁ̮òĢš̮ƍœƖĻ̮Ěƈ˫ƌƌ̮ĢœƖš̮'̮̒ŘƮř̮ƇƕŔŉ̮ŀŞŒƏ̮ƥėķƕ̮ę'ƍ̮̓

̮̓̒˸̮̮̮̮

Ģ̮ĻŘŵ̮ġ̮Ŕƈ̮ƋƉŵ̮ķ̮ŖƔĻ̮

Ģ̮ŝŗ˫Ž̮Ɗ̮ŗķœ̮(ŀŝķ̮Ǝƌ̮œŚƏ̮Š̮Əķœ̮Ǝ̮Ʈķ̮ƒĻ̮

'̮ƋƓ˫ğī̮Řƌķ̮ƎƮķ̮ƒĻ̮Ǝƌ̮̮̮̮

̮

̮
̮̙Ĝš'̮˵ŋ̮Řŭŗķƕƥ̮ƍ̮˫Ļř̮ŗœ̮ƎłŞƏķœĢ̮Ʈ˫ƜƏ˫Ďŝķ̮ƕ̮ĢĻŘŵ̮ġ˫Ɠ̮



ƕ̮ŗġ̮œŘĜƮ̮̮ł̮ő˫ƐšĢ̮̮̮Ɩ̮ğ̮ŗœ̮̅ƎłŞƏķœ̮̆ƊƖƔžƌ̮ƒĻŠ̮Ʈ̮̮Ŕ̮ƔŢƌġ̮(̮̮̮̮Ŏƌƍ̮ķƖƉƔč̮˫ũŗŔ̗Ɩ̮č̮ƕ̮œķĘƏ̮˫ Ʈ̮̮Ř̮Ɣšġ̮ŗ˫Ʈ̮̮̮̮ Ťť̮'œķŗ˴˴&̮˶˹̮˵˺ 

 

'˵ ƐčķėĢ̦ƎłŞƏķœ̦˰ƒĻƒĻ˫ņƌ̦œƕŗƕ̦

Ɛčķė̮ŗœĢ̮̮̮˭̮̮ƎłŞƏķœ̮ƊƖƔžƌ̮̮ķŗƌ̮ĢƍķƖŁ̮̮ķ̮˫ĻƮ̩Ŕ̮̮Ŷũƕ̮ƒĻ̮œƕŗƕƜŀ̮̮Ɠ˫ğīĢ̮̮Ʈ̮̮˫ŀŞƏķœ̮ŬļŁŘƌ̮ęŗœ̮̮̮ƖŁƖƌƖŞŁ˫ƌ̓˼̮˭

˲˺˺˷̮̮̒ 'ŗ˫Ŷłŝķƥ̮̮̮ƌƖƔžƌĢ̮̮ķ̮ŗœƮ˫ŊƐ̮̮̮ķƮƎ̮̮ĕ̮ƒĻ̮œƕŗƕ̮řķ̮ŠƏķœ̮ƒě̮ŀŝķƜŚ̮ġ̮̮̮̮ ̙ť˫ōƌĢœƖšņƌ̮˭̮ƎƮķ̮ŘĠƏ˫ƜĻ̮ŘƮř̮Ƈ˫
̮˰ ŀŝķ̮ƒłĜƏ̮

(8)       

ĢƐčķė ╦√⇔ Ɋɛ ∂∂≈ ╩ ɘɲȳɷɴȼ ɄɓȱɫɆ 

IPA Watashi Sono Jijitsu O NyȊrioku Site imasu 

Ģ̮ŝŗ˫Ž Ǝƌ ƍī ŀƂƜƂō 
̮ŔƏƖŞč
ř̮˫ŝ̮òĢš 

ƍŔš̮œŗķƕ Ģ̮ƌ̮Ɗ˫ŊƏķƋƓœ  

̮Ģ̮ƌ̮ķŗ̮ŀƂƜƂō̮ƍī̮Ǝƌ'̮ƋƏķœ̮

 

̮
̮̙Ĝš˶̮'ŋ̮Řŭŗķƕƥ̮ĢƐčķė̮ƍ˫Ļř̮ŗœ̮ƎłŞƏķœ 

˶. ōķƖŝƜ̦ƉĢ̦ƎłŞƏķœ̦˰ƒĻĻ˫ņƌƧ̦ŝŗƜ̦ƍ̦Ŕ̦

ōķƖŝ̮ƍ˫Ļř̮ŗœƜƉĢ̮̮˭̙ŶŽ" ƎłŞƏķœ "Ɗ̮ƖƔžƌ̮˫Ļŝ̮ŗƜƍŔ̮̮ƒĻƮĚ̮ŶũƕƜŀ̮Ɠ˫ğīĢ̮ƌ̮ķŔƜč̮œƖ̗Ə̮Ģ̮ŔƐěĢğƖŊƏƕŘŝ̓˽̮˭
˲˺˺˺̮̙̒Ʈŕ̮ƧƏƖ̗Ə̮'İƌŔƮ̮˰ŀŝķ̮ƍī̮

 

1. Matsumoto 

2. Sserunjogi 



˶˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

   (9) 

Kiingereza kwenye Nimefika ĢƉƜōķƖŝ 

ĢŞƜƉĠƏķ ƒ̮Ļ ̮̩ ŔƜŝŗ̮ƎƌƊķ  Ģ̮ŝŗ˫Ž 

Ɗ̮ŔƉĻ̮ĢŞƜƉĠƏķ̮Ǝƌ    

̮

̮
̮̙Ĝš˷̮'ŋ̮Řŭŗķƕƥ̮ĢƉƜōķƖŝ̮ƍ˫Ļř̮ŗœ̮ƎłŞƏķœ 

˵̦̩ œķœ̦̙ƜƉŎŁ̦'̦˫ Ɠ̦

˵̦&˲̦&̦̦Ģ̦ŝŗ˫Ž̦ġŔƔŢƌ̦ƧƏƖğ̦ŗœ̦ƎłŞƏķœ̦
Ģ̮ƌ̮ƍ˫ƜĻ̮ĿŗƖť̮ƕœ̮ƒĻ̮Ģŝŗ˫Ž̮ġŔƔŢƌ̮ƧƏƖğ̮ŗœ̮ƎłŞƏķœ̮̅ƎłŞƏķœ̮̙̆ŶŽ̮˫Ļ̮ƍķŗƖŢƮƖğ̮˭ŀŞŒƏ̮ƥƖƜš̮ŗœ̮˰œƖš

Ģƌ̮ƒě̮ķŗ̮ĢļƉŮƌĢƌ̮ƍ˫ƜĻ̮ŔƐƏķœ̮˰ ŔƐƐě̮

̓˲˱̮̮̮̮̒

/mo/ /mo/̮/donom/̮
Ǝƌ̮Ģƌ̮Ƌ̮Əķœ̮

̮ƎƌƌĢƋ̮Əķœ̮̮ 
̮

Ģƌ̮ƍ˫ƜĻ̮̅Ǝłšķœœ˫Ʈ̮̙̆ŶŽ̮˫Ļ̮Řƌķ̮ƎƮķ̮˭Ɗƕœ̮ƥƖƜš̮ŗœ̮ƕ̮ĢŶƁķƕ̮ġ˫ƓƖĠłžğ̮ƍŔƜƐš̮̓ĢƏķŔƜƌ̮Ŀ˫ƂƜƂŎŁ̮ƧƮ˫č̮ŘĻ̮'œƖš
̮˭ƍ˫ğŔƏŗ˫ĠƏ̮̒ĢŶƜļŭ̮̙̆ŶŽ̅Ǝłšķœœ˫Ʈ̮Ģƌ̮ŗ˫ě̮ƒĻ̮ŘƮř̮œŗķƖƌ̮˫Ļ̮̮ƣƖ̗Ŷƌ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̋ƕŗ'œ 



ƕ̮ŗġ̮œŘĜƮ̮̮ł̮ő˫ƐšĢ̮̮̮Ɩ̮ğ̮ŗœ̮̅ƎłŞƏķœ̮̆ƊƖƔžƌ̮ƒĻŠ̮Ʈ̮̮Ŕ̮ƔŢƌġ̮(̮̮̮ƍ̮ķƖƉƔč̮˫ũŗŔ̗ŎƌƖ̮č̮ƕ̮œķĘƏ̮˫ Ʈ̮̮Ř̮Ɣšġ̮ŗ˫Ʈ̮̮̮̮ Ťť̮'œķŗ˴˴&̮˶˹̮˶˲ 

 

ż̦ƈķ&̦ƍ̦˫Ļř̦˫ Ɠ: 

̓˲˲̮̮̮̮̒

/mo/ / arabi/̮/jὄd derom/̮
Ǝƌ̮Ģ̮ĻŘŵ̮̮(ƊŔƉĻƌĢƋ̮Əķœ̮

̮(ƊŔƉĻ̮ĢĻŘŵ̮ƎƌƌĢƋ̮Əķœ̮̮̮

̦

̓˲˳̮̮̮̮̒

/jὄd deri/ /ώenὄ/̮̮˯/koni/ 

ġŔƉĻ̮̮˫ Ɛš̮̮˯ ĢƐě̮

˯ĢƐě̮˫Ɛš̮ġŔƉĻ̮̮̮
̮

Ĺ̦&̦Ŀ̦ŗ˫Ɣƌ̦˫ Ɠ:̦
ċ̦&̦̦̦ƍ̦˫Ĝƌ̦ƕ̦ĢƏ˫ŢƏ̦˫ Ɠ̦

̓˲˴̮̮̮̮̮̒

/xana/ /mὄn/̮/re/̮̮˯/jὄdderi/ 

ƒ̮Ə˫ő̮ƍ˫ƌ̮ķŗ̮˯ġŔƉĻ̮

̮ķŗ̮˫ƌ̮ƒƏ˫ő̮ĢƏ˫ŢƏƌ̮ĢĢƏķœ̮̮˯̮̮̮

 

Ŀ̦&̦̦̦Ģ̦ƐŽ(ĢƉ̗ŵ̦ŠƏķœ̦

̓˲˵̮̮̮̒

/₫ώpazi/̮/jὄd dere/ 

ġ̮ŚĎšī̮ŀ̮ŝķ̮ŔƉĻ̮

ŀ̮ŝķ̮ŔƉĻ̮ġŚĎšī̮̒ƕķ̮̮̓
̮



˶˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮̙̆ŶŽ̮˭ƎƮķŘĻ˫ƐĻƎłšķœœ˫Ʈ̮̮̅Ģƌ̮ŗ˫ě̮ƒĻ̮ġœŗķƖƌ̮ŗœ̮ŘłŢƜĻƍ˫ŢƏ̮ƒě̮œƕŗ̮ġŚƜĕ̮ŗœ̮Ŀŗ˫Ɣƌ̮˫Ʈ̮ŠƏķœ̮˭ĢƮ˫ƏķƖŁ̮̩ŔƐƓœ
Ŕš˫Ļ. 

̮̮ĢƏ˫Ŷƌ̮ƎƜ̗Ɠ̮˫Ļ̮̙ŶŽ̮ƎƮķ̮ƒě̮ŀŝķ̮Řěŕ̮ƒĻ̮Ɗřƣ̒Ǝłšķœœ˫Ʈ̮̙Ʈŕ̮˭ķŔŒƓœ̮̮̮̮̓ ˭ſŔƐŽ̮ƎĻķ̮˭ĢũƕŘŵ̮Ģƌ˫ŲƏ̮ŗ˫Ņī̮ŗœ
̮˰ ŀŝķ̮̩Ŕƌī̮ŚƜƏ̮ġŘƮƖŊƓ̮ƕ̮˭ĢƂƔƜĻ̮

˲˶̮̮ ̮̮̮̮̮̒́ œŘĜƏ̮ĿŔƮ˫Ž̮ƒłļƈķ̮œŘĜĻ̮˭ŀšķœœ˫Ʈ̮ƒĖƏī̮ŀŊƈ˫Ŷƌ̮ŗœķƖƏ̮řķ̮ƕ̮̮ ˭ĢũƕŘŵ̮Ģƌ˫ŲƏ̓˲˴˱˷̮̮ ˰˲˲˳̮̮̒'̮
˲˷ř̮ƖĻķ̮Ɗ˫ƌķ̮̮̮̒ ˫ƮŘě̮̮̮̮̮́ Ģłšķœœ˫Ʈ̮ŗ˫ƜŞĻ̮ńƮœ˫ōķ̮̮ ˭ſŔƐŽ̮ƎĻķ̓˲˵˱˳̮̮ ˰˲˳˱̮̮̒
˲˸̮̩ Ŕŉ̮̮̮̒ ŀšķœœ˫Ʈ̮ŗ˫ƜŞĻ̮ƍīŘƁ̮ŘƜŞžŁ̮ķŘƌ̮œƖĻ̮ġķ̮̮ ˭ĢƂƔƜĻ̓˲˵˱˱̮̮ ˰˲˳˱˱̮̮̒
˲˹̮̮ ƋƉŵ̮̒Ļ̮Ģ̮̮̙ ̗ŵ̮̮ł̮ŽŘğœ˫Ʈ̮ƕ̮Ǝłšķœœ˫Ʈ̮ƕ̮ƎłőƖƌī̮ƒě̮ƍī̮řķ̮̇Ŕš˫ļƏ̮ƋƉŵ̮̮ Ŕš˫Ļ̮ƒƉ̗ŉ̮ġƕ̮Ǝ̮̮ ˭ġŘƮƖŊƓ̓˲˵˱˱̮̮ ˰˲˹̮̮̒
ƒĻƋŵř̮̮Ģƌ̮˭ƍ˫ğŔƏŗ˫ĠƏ̮ġŗ˫ĠƏķòĢš̮ĺƈ˫Ɓ̮ŗœ̮ķŗ̮̙ŶŽ̮ƎƮķ̮ƍķƖŁ˼̮ġŗ˫ĠƏķòĢš̮'œŘě̮żƜťƖŁ̮̮ƍ˫Ļř̮ŗœŝ˫ƐšĢ̮

łő˫ƐšĢ̮̮īŘŽ̮ƒĻƮ̮ŔƐġ̮̮ƌ̮ſƤŭķĢœ̮Ɩš̮̮Ɠ˫žƌ̮˫Ļ̮ƍī̮ŗœ̮ƒěƜ̮Ƌ̮̮ŵķŚłƏķĢ̮̮ƒĻƒƏƖğķġ̮̮ƌ̮œŗƖőŘĻĢœƖš̮̮Ɩğ̮ƒěĢƮ̮̮šķƜ̮˫Ģ̮Ʈ̮
̮śƖ̗ƉƌƮ̮˫ĢƐƜŵ̮ŔƐłŞƓ̮Ř̮ŞłƮƖŝ̓˽̮˭˲˺˺˱̮̒˭ ġŗ˫ĠƏķòĢš̮'̮ƕ̮ƍœķœ̮ŀļŞƏ̮̙ƌ˫šƮğĘĢ˫Ɠġ̮ŽƜŚ̮ƮĜ̮Ģ̮Ʈ̮˫œ˫ƌġ̮̮ƒĻ
Ɠ˫žƌƜƋ̮̮ŹƜ̮ŽŘƜŚ̮ƮĜ̮Ģ̮̮ƍī̮ƒĻ̮ƕ̮ŀŝķƌ̮̩ř˫ŉķ̮˫ƓĢŔƓœ̮̮Ļ̮˫ŁƜŘłŢ̮̮ķ̮ƕ̮̆ŔƐłŞƓ̮ƒĖƏī̮řķŶƁĢ̮˾̮̮̅Ʈ̮̮˫ƖƓ˫ƌ̆ġ̮˿̮̮̮̅'ŔƏƖšŗƖŦŁ
šĢò̮̮ ġŗ˫ĠƏķŔčƮ̮̩Ŕġķ̮̮ŝ˫ŝķĢ̮̮ĠƏƖĠĕ̮ęŗœ̮ŗœĢ̮̮˫̗Əř˫ĻĢƮ̮̮Ɠ˫žƌ̮şřķœŘč̮ƕƜƋ̮̮ŵķŚłƏķĢ̮̮̮˭̮̮ ˭Ŀ˫ŝ˫Şōķ̮˭ƍ˫ƌř̮ŔƐƏ˫ƌ
Ʈ̮̮˫̮̩ ř˫ŝ˫Ɠġ̮̮ŵ˫̗łŉķĢ̮̮ŀŝķ̮ƎƓŕ̮ŗœ̮̮̮̮˭ƍƖŞƏ˫ŉ̮ƕ̮Ż˫ĜƜƈ̓˲˺˹˱̮̮̒ 'ŗœ̮̮ƍ̮˫Ļřŝ˫ƐšĢ̮̮łő˫ƐšĢ̮̮̮̮˭ġ̮ŗ˫ĠƏķòĢš̮

̮̩ ŗ˫Ŷłŝķ̮ƒĻ̮ĺƉŹķƌ̮̩Řğ̮˫ƓĢ̮˭ œŗƖő̮̮ƒĻƕƮ̮̩ Ę̮̮ƍī˫ƓĢƮ̮̮̮̩ ŗ˫Ŷłŝķ̮̙ƌ˫š̮ƒě̮˫ Ɠġ̮̮łŞƓĢłő˫ƐšĢ̮̀ƌĢ̮˭ ŔƏƖš̮̮ƒƏƖğ̮řķ̮ġķ
̮̩ ŗ˫Ŷłŝķ̮̮ĕ̮ƒěƜŚġ̮̮ŵķŚłƏķĢ̮̮ĕ̮ĺƈ˫Ɓ̮ŗœƜŚġ̮̮ś̮Ɩ̗ƉƌƊ̮ƖƔžƌ̮ŘŁř˫ŝġ̮̮̮ƌ̮ĢœƖš̮̮̓ƍƖŞƏ˫ŉ̮ƕ̮Ż˫ĜƜƈ̮̮˭˲˺˹˱̮̇
ŠĕƕƖě̮̮ ˭˳˱˱˳̮̮ ˰˹˸'̮̮̒ƈ˫ĜƜ̮̮ ƍƖŞƏ˫ŉ̮ƕ̮Ż̓˲˺˹˱̮̮̒ķƮƎ̮̮̮̮ ųƖũƖƌ̮̮ ˫Ļ̮ķŗƥ̮ŗ˫Ŷłŝķ̮̮̮̮ ƍ˫ƌř̆ƒĻĻ˫ņƌƧ̮̮Ƈ̮Ɩč̮̮ ̅Ƈ˫ņƌ̮˫Ļġ˫Ɠ̮̮
ƒŽŘť̆Ɩŉƍ˫ƌř̮ĢƮ̮̅Ʈ̮̆˫ƍ˫ƌř̮ƍœŘě̮ƊķŘō̮̅Ģƌ̮ƍ˫ŢƏ'ŔƐƓœ̮

ŘĻ̮̮̮̮ƧƮ˫čƍ˫Ļřŝ˫ƐšĢ̮̮łő˫ƐšĢ̮̮̮̮˭šĢ̮ò̮̮ġŗ˫ĠƏķķ̮ęŗœ̮ƕ̮ū˫ļŁŗķ̮˭ŘĜžŁ̮̩ƖŎƏ̮ƒĻ̮ƍœķœ̮̙Ĝš̮ŗœƮ̩Ŕ̮˫ Ɠġ̮̮čƜĖƜ̩Ŕ̮̮̮ƕ
ŞĻ̮śƖ̗Ɖƌ˫ƏƜŗ˫̮̮Ŷ̮Ɓķƕ̮˫Ļ̮'ŀŝķ̮ƋƔƌĢ̮̮ř˫ŝġ̮̮Ɠ˫žƌƜƋ̮̮ŵķŚłƏķĢ̮̮̮˭̮̮œķŘŽķƌĢŔƐƏķƖŁ̮̮ŀ̮ōķŗƍ̮ī̮˫Ļ̮ŘŁ̮ƒłšķœ̮̙ƌ˫ŶŁ̮˫Ɠ

 

1. reification 

2. Sweetser 

3. real 

4. substantial 

5. ontological 



ƕ̮ŗġ̮œŘĜƮ̮̮ł̮ő˫ƐšĢ̮̮̮Ɩ̮ğ̮ŗœ̮̅ƎłŞƏķœ̮̆ƊƖƔžƌ̮ƒĻŠ̮Ʈ̮̮Ŕ̮ƔŢƌġ̮(̮̮̮ƍ̮ķƖƉƔč̮˫ũŗŔ̗ŎƌƖ̮č̮ƕ̮œķĘƏ̮˫ Ʈ̮̮Ř̮Ɣšġ̮ŗ˫Ʈ̮̮̮̮ Ťť̮'œķŗ˴˴&̮˶˹̮˶˴ 

 

Ɩğ̮˭ŔƐš˫ĻĢƮ̮̮Ģ̮ŵķŚłƏķ̮œŗķƖƌ̮ƎƮķ̮̮ĕƜ˫ƓŚĢƮ̮̮ƌ̮ƒě̮ŔƐłŞƓĢƍ̮ī̮ƍķƖŁƐě̮ķŗ̮˫Ɠ˭ƇŘł̮̮̮̩ řķŔƏķğƜŘ̮ġ̮̮Ʈ̮˫̮̮ŀŝœŗ˫ěġ̮̮œ̮Řě̮̮
̓Ř̮Ʈ˫̗ƐƮŘě˼̮ŘƮ˫̗ƐƮŘě̮ƕ̮˭˳˱˲˵̮̒'̮

Ģƌ̮ŘŲƏ̮ƒĻ̮̮ ƊƖƔžƌ̮Ģŝŗ˫Ž̮ġŔƔŢƌ̮ƧƏƖğ̮ŗœ̮Ŕŝŗü¤Æýv¹̮̮̮̅Ǝłšķœœ˫Ʈ̮̙̆ŶŽ̮ĺƈ˫Ɓ̮ŗœ̮̅ƎłŞƏķœ̮̙̆ŶŽ̮ŘĻ̮̩ƕƤŵ̮ƒě
Ģƌ̮ķŔƜč̮œƖ̗Ə̮ŚƜƏĢƌ̮ŀƜŶļŁ̮Řƌķ̮ƎƜ̗Ɠ̮řķ̮ŔƐěĢƌ̮ƒě̮ŔƐě̮ś˫ŝķ̮ŘĻ̮ķŗ̮ƍī̮ƍķƖŁŋ̮Řŭŗķƕƥ̮̮ƍœķœ&̮̮ĢƉōķŘƌ̮˫Ļ̮ƎłŽŘğ
Ģ̮ƌ̮Ģč̮ŗœ̮ƒě˰œķœ̮ƍ˫ŢƏ̮ŔƮī̮

̦˰ ŀŞŒƏ̦ƧƉōŘƌ̦

̮̙Ĝš̮̓œŗķŔƏ̮ķŗ̮̒œ˫Ʈ̮̓ġŚƜĕ̮żƈķ̮œŘŽ̮ķŔłĻķ̮ŗœ˸̮'̮̒

̮
̮̙Ĝš'̮˸ŋ̮Řŭŗķƕƥ̮ķŔƏƎłš̮

'œŗķœ̮ķŗ̮̒œ˫Ʈ̮̓ŚƜĕ̮ƍī̮˭Ĺ̮œŘŽ̮˭ŘĠƮœ̮ġƖŝ̮řķ̮

̮
̮̙Ĝš˹̮'ŋ̮Řŭŗķƕƥ̮Ǝłšķœ 

 

1. Kreynmayr 



˶˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̦˰ Ɗƕœ̦ƧƉōŘƌ̦

Ģƌ̮żƈķ̮œŘŽ̮ƒĻ̮ķŗ̮̒œ˫Ʈ̮̓ŚƜĕ̮ƍī̮Ĺ̮œŘŽ̮̙Ĝš̮̓ŔƓœ˺̮'̮̒

̮
̮̙Ĝš˺̮'ŋ̮Řŭŗķƕƥ̮ƍœķœ&ƎłŽŘğ 

̦˰ ƊƖș̂ƧƉōŘƌ̦

Ģƌ̮ķŗ̮̒œ˫Ʈ̮̓ŚƜĕ̮ƍī̮˭żƈķ̮œŘŽ̮˭ƒƉōŘƌ̮ƎƮķ̮ŗœ̮̙Ĝš̮̓œŘƜğ˺̮ƥŗ˫̗š̮˭˳̮'̮̒

˶̦̦ ƕ̦ńŎĻ̦'ł̦ƏƜ̦ƒ̦Ŋğ̦Ɯ̦̦Řġ̦ 

Ģƌ̮ŘŲƏ̮ƒĻĢƌ̮ƒě̮ĢƉƜƈœ̮ŔŝŗƒĻ̮ķŗ̮̙ŶŽ̮ƎƮķ̮ƍķƖŁƒĻ̮ƊķŔƌ̮ĿŗƖťġ̮ŘƮŖč˫ƏŘƜƜźŁ̮̙ťķ̮˭œŘĻŗ˫ě˼̮'̮ŀŝķ̮
ƍ̮˫Ļř̮ŗœŝ˫ƐšĢ̮̮łő˫ƐšĢ̮̮̮̮˭źŁ̮̙ťķƜ̮ƜŘŖč˫ƏƮŘ̮̮ƒĻ̮ġũ̮ƖŁƜŌ̮̮ŀƓ˫ļšĿ̮ƕ˫žŁ̮ƕ̮˫Ɠ˫Ɠġ̮̮̮ĻƜƎ̮̮̮̮ęŗœ̮̩ƖŎƏƮ̮Ě̮̮ķƮ̩Ŕ̮̮̮ŗœ
̩œ˫žłŝķ̮̮ƖŎƏ̮ƕƥ̮̮̮̮ ̩œ˫žłŝķ̮Ɗ˫ĠƐƓ̮ƍī̮ęŗœƒĻƍķƖƐŵ̮̮ƮĚ̮̮ƌƖƔžƌ̮̩ŗ˫ŶłŝķĢƌ̮Ģ̮̮ 'œřķœŘčƈ̮˫ ĜƜŻ̮̮̓˲˺˺˴̮̮ ˰˳˲˶̮̮̮̙̒ťķ
źŁġ̮ŘƮŖč˫ƏŘƜƜ̮̮̮̮ķŗķƎƮƒƏƖğ̮̮ŘŶŁƮż̮̮ƌĢ̮˰ ŔƐěŀš˫ĠƏ̮̮ġ˫Ɠŗ˫Ŷłŝķġ̮̮ėƖƈƖčƖŁġ̮̮łő˫ƐšĢ̮̮̮̓ƮƐŶĢ̮̮ƖŦŁ̮ŗ˫łő˫ŝƮ̮Ř̮&̮
ŋ̮Řŭ̮̩ ŗķƕ̮̩řƖō̮̒ĭ̮Ŕļƌ̮̮ķŗ̮ƌ̮ŰžōĢ̮̮˭ŔƐěƒĻƒƏƖğķġ̮Łķŕ̮ŗ˫łő˫ŝ̮˫Ļ̮ƒěĢ̮̮̩řƖōŔŦƂƌ̮̮ 'ŀŝķ̮ŗ˫ğř˫ŝ̮

̮ŠĕƕƖě̓˳˱˱˳̮˰˲˱˳̮̒ƒƏƖ̗Ə˫Ɠġ̮ř̮̮ƮŘ̮˫ƐŶƌ̮ś˫ŝķ̮ŘĻ̮ķŗĢƮ̮ƉĠƏķ̮̙ŶŽƜ̮ŞĢ̮to give̮̒ƍœķœ̮̮̓ƒĵķŗķƌĢŔƐě˰̮
15) She gave him a book. 

̮ƧƮ˫č̮ŘĻ̮˫ƌ̮ƕŗ˫Ŷłŝķ̮ƥŀ̦ŝķ̦ŀěŘō̦˭ŀƉŵ ˽̮ęŗœ̮ķŗ̮ŘƮř̮ĿƤ̗ŉĢƌ̮˰ ƋƜƐě̮

16) (a) She gave him a kiss. 

 

1. Invariance Principle 

2. CUSATION IS TRANSFER 



ƕ̮ŗġ̮œŘĜƮ̮̮ł̮ő˫ƐšĢ̮̮̮Ɩ̮ğ̮ŗœ̮̅ƎłŞƏķœ̮̆ƊƖƔžƌ̮ƒĻŠ̮Ʈ̮̮Ŕ̮ƔŢƌġ̮(̮̮̮ƍ̮ķƖƉƔč̮˫ũŗŔ̗ŎƌƖ̮č̮ƕ̮œķĘƏ̮˫ Ʈ̮̮Ř̮Ɣšġ̮ŗ˫Ʈ̮̮̮̮ Ťť̮'œķŗ˴˴&̮˶˹̮˶˶ 

 

(b) She gave him a headache. 

ķ˫ĻƎƮƇ˫ōƁœ̮œŗƖƌ̮ŘƓ̮ŗœ̮̩ŗ˫Ŷłŝķ̮˭Ɯ˫̮̮Ƃ̮̮̮̮̮̋ƒĻƮĚ̮̗Ə̮ŗ˫ě̮̙ĜšĢ̮˭ŔƐě̮˰ ŘƮř̮ĿƤ̗ŉ̮ŔƐƏ˫ƌ̮

17) (a) *She gave him a kiss, and he still has it. 

(b) She gave him a headache, and he still has it. 

̙ťķź̮ŁƜƜŘŖč˫ƏƮŘ̮ġķ̮ƮƎ̮ũ̮ŘŽƜƒ̮ƌ̮ƒĵķŗķ̮ķŗĢ̮ŬƂŽ̮̩ŗ˫Ŷłŝķ̮ƒě̮ŔƓœ̮řķ̮ƒłŝœ̮ƍīķ̮Śŉķġ̮ŝŘŁ̮ĭŔļƌ̮ƍ˫Ļř̮řķ̮ķŗ̮˫ƐŶƌƜƋ̮
ƌ̮Ģ̮ƒě̮ŔƐě̮̮ ƕ̮œķŔőŗ̮ƒƏ̮ŔƐš˫Ļ̮ŀƈ˫ō̮ŻŔƓ̮ŀŽ˫Ļ̮ŗœƒĻĿ̮ŗƖť̮Ɓ˫Ļ̮ƋŊŞƐƌĢ̮ƌ̮Ģƒžƈİƌ̮'ŔƐƏ˫ƌ˫Ɠġ̮̮ŗœ̮ƒě̮˫ƐŶƌ

ƌ̮ƋŊŞƐƌ̮ŻŔƓ̮ŀŽ˫ĻĢ̮˭ ŔƐƏ˫ƌ̮̮ŝ˫ŝķ̮ŗ˫łő˫ŝĢ̮̮ķŗ̮œƖőƒĻŵƖƏĢ̮ƌ̮ŰžōĢ̮ŔƐƐě'̮̮

̮̮ ŗœ̮'Ŕš˫Ļ̮ƒłšķŔƏ̮œķŔłƌķ̮ŀƜƉĻ˫Ɓ̮ƒě̮ƍŔƜŝƖĻ̮ŔƐƏ˫ƌ̮ġœķŔőŗ̮ƒƏ̮ƕ̮ŀŝķ̮ŀƈ˫ō̮ĚƮ̮œŗœŘŝ̮˭ſƖŽ̮ĿƤ̗ŉ̮ŗœ
Ǝłšķœœ˫Ʈ̮̙̆ŶŽ̮ŚƜƏ̮Ģŝŗ˫Ž̮ġŔƔŢƌ̮ƧƏƖğ̅ƒĻ˫ŉ̮ƕ̮ŘƜƜźŁ̮˭œķŔłƌķ̮ŀƜƉĻ˫Ɓ̮ƒě̮ŀŝķ̮ŀƈ˫ō̮ĚƮ'̮œŗķœ̮ĢƮ˫ŉ̮

 ̮



˶˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓łŞĻ˫Łƍ˫̮˲˵˱˶̮̮̒

 

ƒ̦ƌ˫ƐĻ˫łě̦
ķ̮̮˭ſŔƐŽ̮ƎĻķ'̮̮̮̮ř̮ų'̮̮̮̮̓˲˵˱˳̮̮ '̒'̦ƀƔƜĻ̦ŐƮŗ˫Ł̮̮̮̩ ŚĻŘŉ̮ƋƮŘĜƈķŔļŵ̮Ɗ˫̗łƓķ̮ƒĻķ̮œŗ̮'̮̮̮Ř̮Ɯŭ˫ŝķ̮ŘŢƏ̮˰ƍķŘƔŁ'̮̮

̮̓ ̮'ŗ̮˭ŀƜ̗šķ˲˴˹˳̮̮ 'ĢƮ˫ũŗ̮ƎŞō̮Ƨ̗ŉŘŁ̮˭̒ƍ̦˫Ļř̦ġ˫̗ƐƓķŗĢ̦ƏķŘƮķ̦ġ˫Ɠ'̮śƖƐƂƁ̮ŘŢƏ̮˰ƍķŘƔŁ̮'̮
ķ̮̮˭ĢƂƔƜĻ'̮̮̮̮̓˲˵˱˱'̮̮̮̦̦̒ 'ĢƂƔƜĻ̦ŐƮŗ˫ŁŘ̦ļƓŗ̦ĺƜŮő̦ŌƜŎŦŁ̦ƒĻ'̦̦̦Ĺ̮˫łƔƌ̮ŘŢƏ̮˰ƍķŘƔŁ'̮̮

̮̓ ̮'Ɗ̮˭ƊŔƂƌŘƜĻœ˲˴˺˳̮̮ '̒Ģ̦ŢƮķř̦ŗƖłŝœ̦ƎƮƖĜŁ̦ƕ̦ŠƮķŔƜč̦˰ġŘŲƏ̦Ģŝ˫ƐŢƏ˫Ļř̮̮ ˰ƍķŘƔŁ̮''̮ŀ̗ŝ̮Ŀķŗ˫ŢłƏķ̮
̮̓ ̮'ų̮˭ķŔŒƓœ˲˴˹˶ķ̦ŔŒƓœ̦ŬŝƖłƌ̦ĞƐƓŘŽ̦'̦̦̒ ''̮ƍķŘƔŁ̮̩˫ĠŢƏķœ̮ċ˫ĕ̮ƕ̮Ŀķŗ˫ŢłƏķ̮ƧŞŝƖƌ̮˰ƍķŘƔŁ̮
ŗ̦˫ƌī̦Ƨƌ˫Ɛƈ˫ŝ'̦̮̮̮̓˲˵˱˲'̮ŗƖŢě̮ƧŉœƖĻ̮ƕ̮ƒƌ˫ƏŘĻ̮ƍ˫ƌř˫ŝ̮˰ƍķŘƔŁ̮'̮̒

ċ̮̮˭œķŗ̮ġŗ˫ƮŘƔš'̮̮̮̮̓˲˴˺˶̮̮ '̒Ģ̦ŝŗ˫Ž̦ġŔƔŢƌ̦ƧƏƖğ̦ĢŝŗŘĻŗ̮ķŔĻ˫łě̮ŘŢƏ̮˰ƍķŘƔŁ̮''̮̮
ķ̮̮˭Ģŝ˫ļƉě'̮̮̮̮̓˲˴˹˹̮̮ '̦̦̒ ĢžƜťƖŁ̦ĞƐƓŘŽƒ̦ƏƖğ̦˫ Ɠġ̦̦̦ƍ̦ķŘƮķ̦ĢƏ˫Ļř̮˰ ƍķŘƔŁ̮'̮̮Ģ̮ĠƐƓŘŽ̮Ŀ˫Ŷƈ˫Ůƌ̮ƕ̮ĢƏ˫ŞƏķ̮ƊƖƉŵ̮̩˫ĠŢƓƕĘč'̮̮
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Abstract 
This study describes and analyzes the phonological constraints governing derivational 

prefixes in Sarhaddi Balochi dialect, utilizing the framework of Optimality Theory (Prince 

& Smolensky, 1993/2004). The data, comprising 98 derived words with diverse syllable 

structures of base including CV, VC, CVC, CVCC, CVCV, CVCVC, CVCCVC, CVCVCV, 

CCVC, CCVCC, VCVC, were collected via interviewing with 15 native low-literacy and 

illiterate speakers (10 men and 5 women), aged 60 to 75 living in the villages of Khash county 

and from library resources. The findings indicate that this dialect benefits from a dynamic 

word-formation system in which specific derivational prefixes are used for constructing 

different grammatical categories such as derived nouns with the prefix /ham-/, derived verbs 

with 3 prefixes /dar-/, /sar-/ and /ber-/, derived adjectives with 5 prefixes /biᴅ-/, /na-/, /nὄ-/, 

/bὄ-/, and /ham-/, and derived adverbs with 2 prefixes /ham-/ and /biủ-/. Data analysis in 

optimality tableaux show that derivational prefixes can be explained within the framework 

of the constraints of Optimality Theory (Prince & Smolensky, 1993/2004), such as ñsyllabic 

and metricalò constraints like ñOnsetò, ñ*Complex Onset and Codaò, and ñAlignment Right 

(Morpheme-Syllable), and ñstructural conformityò constraints including ñMaximality and 

Depedancy of Input-Outputò, ñLinearityò and ñ*Integrityò. 

Keywords: Optimality Theory, Derivational Prefix, Constraint, Tableau, Sarhaddi Balochi. 
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Extended Abstract 

1. Introduction 
Balochi language belongs to the Northwestern branch of Iranian languages and the 

Indo-European family (Jahani, 2001). The language is divided into Eastern and 

Western dialects (Elfenbein, 1989). Western Balochi dialects, sometimes 

collectively known as ñRakhshani Balochiò, include varieties such as Sarhaddi 

Balochi and are spoken in widespread areas, including Merv in Turkmenistan, parts 

of Khorasan and Sistan in Iran, Golestan Province, the northern regions of 

Balouchestan such as Zahedan and Khash, as well as in the south of Afghanistan and 

southwestern of Pakistan (Jahani & Korn, 2009). According to Ahangar et al. (2016), 

this dialect comprises 21 consonants, 6 simple vowels, 3 compound vowels, and 11 

syllable patterns, making it a valuable subject for linguistic studies. 

Word-formation, as one of the most fundamental mechanisms of structuring the 

lexical system of language, is based on two main processes: compounding and 

derivation. Derivation enables the systematic construction of new words by adding 

affixes (prefixes and suffixes) to bases (Pierce, 2007). In Sarhaddi Balochi, 

derivational prefixes include /ham-/, /dar-/, /sar-/, /ber-/, /biᴅ-/, /na-/, /nὄ-/, and /bὄ-

/ (Jamalzehi, 2012). Optimality Theory (Prince & Smolensky, 1993/2004), as a 

leading theoretical framework in linguistics, particularly in the generative grammar 

tradition, provides a powerful tool for analyzing the complexities of language 

systems and the mechanisms of derivational prefixes through a constraint-based 

approach. This theory divides linguistic constraints into two general categories: 

markedness constraints and faithfulness constraints (McCarthy, 2008), and through 

the two operational mechanisms of generator and evaluator, selects the optimal 

output from among possible candidates (McCarthy, 2008). 

This study with the aim of describing and analyzing the optimality of derivational 

prefixes in Sarhaddi Balochi, seeks to answer the fundamental question of how the 

various types of derivational prefixes in this dialect can be described and analyzed 

based on the principles and constraints of Optimality Theory' 

2. Method 
This descriptive-analytical research was conducted using the framework of 

Optimality Theory (Prince & Smolensky, 1993/2004). The research data comprised 

98 derived words constructed with derivational prefixes in Sarhaddi Balochi, 
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featuring diverse base syllabic structures including CV, VC, CVC, CVCC, CVCV, 

CVCVC, CVCCVC, CVCCV, CCVC, CCVCC, and VCVC. The data were 

collected from two sources: 1) interviews with 15 native speakers (10 men and 5 

women) aged 60 to 75 years, who were illiterate or had low literacy, from villages 

in Khash County; and 2) library resources, particularly Jamalzehi's (2012) work. 

Following data collection, the analysis process was conducted in several stages. 

First, derivational prefixes in Sarhaddi Balochi were identified and classified 

according to their types. Then, all the relevant data were transcribed using the 

International Phonetic Alphabet (IPA). In the next stage, these data were analyzed 

considering the Optimality Theory framework, during which effective phonological 

constraints were identified, ranked, and described. For each group of the derivational 

prefixes, a representative example was selected and presented in Optimality 

Tableaux. In these tableaux, constraint ranking was established based on linguistic 

evidence, and different candidates were compared to determine the optimal form. 

3. Results 
The findings revealed that Sarhaddi Balochi dialect possesses a dynamic and 

structured derivational system in which specific derivational prefixes are used in 

constructing various grammatical categories. 

Noun-making prefixes: only one prefix /ham-/ exists, attaching to nominal bases 

to express concepts of companionship, participation, and sharing. This prefix 

attaches to the bases with CVC, CVCC, and CV.CVC structures.Verb-making 

prefixes: three prefixes /dar-/ (exit or outward movement meanings), /sar-/ (with 

incremental, movement, and intensity concepts), and /ber-/ (with movement and 

action concepts) function in forming derived verbs. These prefixes attach to bases 

with CVC, CVCC, CV.CVC, and CVC.CVC structures. Adjective-making prefixes: 

five prefixes /biᴅ-/, /na-/, /nὄ-/, /bὄ/, and /ham-/ form derived adjectives. /bὄ-/ 

expresses positive moral and personality traits, /na-/, /nὄ-/, and /biᴅ-/ express 

negation or lack, and /ham-/ expresses concepts of companionship, similarity, and 

sharing. Adverb-making prefixes: two prefixes /ham-/ and /biᴅ-/ add concepts of 

simultaneity, companionship, alternation, and expression of states, quantities, and 

concepts of lack to base adverbs. 

Optimality Tableaux analysis showed that ñsyllabic and metricalò constraints 

such as ñONSETò, ñComplex Onsetò, ñComplex Codaò, and ñAlignment-Right of 

morpheme and syllableò and ñstructural conformityò constraints including ñMAX-

IOò,̮̮ñDEP-IOò, ñLINEARITYò̮̮and̮ñ̮INTEGRITYò are effective in explaining these 

prefixes. The constraint hierarchy is: MAX- IO; DEP- IO >> ONSET >> ALIGN-R 
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(morph, syll) >> NO-CODA. Faithfulness constraints occupy the highest rank, 

markedness constraints occupy intermediate ranks, and the ñNO CODAò constraint 

occupies the lowest rank' 

4. Discussion and Conclusion 
Using the optimality theory framework (Prince & Smolensky, 1993/2004), this study 

systematically analyzed the derivational prefixes in Sarhaddi Balochi and 

demonstrated that this dialect possesses a dynamic and structured derivational 

system. The results clearly confirm a positive answer to the main research question 

and show that derivational prefixes can be analyzed based on the framework of 

optimality theory constraints. The presented Optimality Tableaux clearly 

demonstrate that in each case, the optimal form only violates low-ranked constraints, 

while competing candidates are eliminated due to violations of high-ranked 

constraints or the creation of impermissible structures such as onsetless syllables, 

impermissible consonant clusters, or prohibited vowel sequences. The phenomenon 

of multifunctionality of certain prefixes such as /ham-/ and /biᴅ-/, which function 

across different grammatical categories (nouns, adjectives, and adverbs) without 

changing their phonological form, has been well explained following this 

framework. The systematic interaction of constraints also shows that in cases of 

conflict, integrity preservation takes precedence over alignment, and when segment 

addition is needed to satisfy the ñONSETò constraint, the ñDEP-IOò constraint 

prevents such addition. In cases of forming permissible consonant clusters, the 

ranking is: MAX-IO; DEP-IO>> ONSET >> *COMPLEX >> ALIGN-R (morph, 

syll) >> NO-CODA, indicating the flexibility of the derivational system in 

preserving high-ranked constraints. Consequently, this research definitively 

confirms that Optimality Theory is an efficient and powerful framework for 

analyzing derivational prefixes in this dialect, capable of both predicting optimal 

forms and systematically demonstrating the complex interaction of phonological 

constraints. The findings also indicate that the derivational system of Sarhaddi 

Balochi, despite its specific characteristics, follows universal phonological 

principles, and these principles can be well represented and analyzed within the 

optimality theory framework. 
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̦̦ ĢĕƖƉĻ̦ŠƮƖğ̦ĢƁ˫Ƃłšķ̦ġ˫ƓŔƏƖŢƜč̦ųķƖƏķ̦̙ƜƉŎŁ
ƮŘŲƏ̦ś˫ŝķ̦ŘĻ̦ġŔōŘŝƧ̦ĢĠƐƜƔĻ̦

Ŀ̦Śŵ̦̩ŘƓ˫ŭġœ˫Ļī ̦ŗƖč˼̦
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Ř̦ĠƐƓī̦ĢƉŶŝ˫ļŵ˽̦
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ƜŝƒžƜƉő̦ŔƮŘŽ̦ŔƖ̦ƈ˾̦
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̦ƒƜƈ˫ŵœ̦Řěř̦Ɩ̦ƉƏķŘžŵ˫ƮřƖļƌ˫ě˿̦
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ŀ̮ƮœƕŔŎƌ̮̙ƜƉŎŁ̮ƕ̮żƜťƖŁ̮ƒĻ̮Řũ˫ō̮ŠƓƕĘč̮̮ ĢĠƐƜƔĻ̮ƧƮŘŲƏ̮ĹƖĕŗ˫ĕ̮ŗœ̮˭ġŔōŘŝ̮ĢĕƖƉĻ̮ĢƁ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč̮ŘĻ̮Ƌě˫ō̮Ģŉķƕ̮ġ˫Ɠ
̮̮˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(˲˺˺˴ ̮̩̒ œķœ̮'ŀŝķ̮ƒłőķœŘč̮̮ŘĻ̮̙̗łŢƌ̮ŠƓƕĘč̮ƎƮķ̮ġ˫Ɠ˺˹̮̮ŀő˫ŝ̮ġķŗķœ̮ƀłŢƌ̮ƥėķƕ̮ųƖƐłƌ̮ĢƮ˫ŊƓ̮ġ˫Ɠ

Ʈ˫čƒ̮̮̓˰̙ƌ˫šCV,VC̮CVC,̮CVCC,̮̮CVCV,̮CVCVC,̮CVCCVC,̮CVCVCV,̮CCVC,̮CCVCC,̮̮̮ƕVCVC̮ƀƮŘŭ̮řķ̮̒
̮̮˫Ļ̮ƒļō˫Ŧƌ˲˶̮̮̮̮ĢƌƖĻ̮ŗƖŢƮƖğ˲˱̮̮̮̮ƕ̮œŘƌ˶̮̮̮̮˭ƍř˷˱̮̮̮̮˫Ł˸˶̮̮ƈ˫ŝƧ̮̮ƋěĢĻ̮ƕ̮œķƖŝƒ̮Ə˫ŒĻ˫łě̮ŴĻ˫Ɛƌ̮ƕ̮ş˫ő̮ƍ˫łŝŘƔš̮ġ˫Ɠ˫łŝƕŗ̮ŗœ̮œķƖŝ̮ġķ
̮̩ Ŕš̮ġŗƕīœŘğƒ̮łŽ˫Ʈ̮'ŔƏķğ̮ƎƮķ̮ƒě̮ŀŝķ̮ƍī̮řķ̮Ģě˫ō̮ŠƓƕĘč̮ġ˫Ɠ̮̩ ėķƕ̮Ɗ˫ŲƏ̮řķ̮ŠƮƖ̮̮ ġ˫ƓŔƏƖŢƜč̮řķ̮ƍī̮ŗœ̮ƒě̮ŀŝķ̮ŗķœŗƖőŘĻ̮ĢƮ˫ƮƖč̮ġř˫ŝ

ƒ̮ƈƖƂƌ̮ŀő˫ŝ̮ŗœ̮ţ˫ő̮ĢƁ˫ƂłšķƋŝķ̮˰̙ƜļƁ̮řķ̮żƉłŒƌ̮ġŗƖłŝœ̮ġ˫Ɠ̮̮̮̮ ŔƏƖŢƜč̮˫Ļ̮ƀłŢƌ/ham-/̮̙ ŶŽ̮˭̮̮̮̮ ˫Ļ̮ƀłŢƌ˴̮̮̮ŔƏƖŢƜč/dar-/̮̮ ˭/sar-/̮̮̮ƕ
/ber-/̮˫Ļ̮ƀłŢƌ̮ŀžť̮˭˶̮̮ŔƏƖŢƜčbiư-/̮˭/na-/̮˭/nὄ-/̮˭/bὄ-/̮̮ƕ/ham-/̮̮˫Ļ̮ƀłŢƌ̮ŔƜƁ̮ƕ˳̮ŔƏƖŢƜč/ham-/ ƕ/bi -/ Ģƌ̮̩œ˫žłŝķ̮'œƖš
˫ƔƏŗœƮŀ̩œķœ̮̙ƜƉŎŁ̮˭Ģƌ̮ƍ˫ŢƏ̮ĢĠƐƜƔĻ̮ġ˫ƓƖƉĻ˫Ł̮ŗœ̮˫ƓĢƌ̮ƒě̮ŔƓœŀƮœƕŔŎƌ̮ĺƈ˫Ɓ̮ŗœ̮ķŗ̮ĢƁ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč̮ƍķƖŁ̮̮ ĢĠƐƜƔĻ̮ƧƮŘŲƏ̮ġ˫Ɠ

̮̮˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(˲˺˺˴̮̮̒ŀ̮ƮœƕŔŎƌ̮̙ƜļƁ̮řķ˫Ɠŀ̮ƮœƕŔŎƌ̮ŔƐƏ˫ƌ̮̅ĢƏřƕ̮ƕ̮ĢƮ˫ŊƓ̮̆ġƏ˫Ʈ˫č̮ƕ̮̩ř˫Źī̮ŴƐƌ̮̆˭̩̅ř˫Źī̮̆ġ˫ƓƧ̮̮
ļƈ̮ġřķŘł̗Ɠ̮̆ƕ̮̩̅ŔƜĖƜčƧ̮̮ŀ̮ƮœƕŔŎƌ̮ƕ̮̅̒˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗŀ̮ƮœƕŔŎƌ̮ŘĻ̮̙̗łŢƌ̮̅ġŗ˫łő˫ŝ̮ĢĠĕŗ˫ĎĜƮ̮̆ġ˫Ɠ̮ƕ̮ĢĠƐƜŢƜĻ̮̆ġ˫Ɠ

'̮œŘě̮ƎƜƜļŁ̮̅ƒƮŚŊŁ̮ŴƐƌ̮̆ƕ̮̅ĺƉƁ̮ŴƐƌ̮̆˭̅œķŔƏƕŘĻ̮ƕ̮œķŔƏƕŗœ̮ĢĠłŞĻķƕ̮
ŔƜƉě̦̩ ėķƕ˫Ɠ̦̮˰Ʈ̮ŘŲƏƧ̮ĢĠƐƜƔĻ̮˭ŀƮœƕŔŎƌ̮˭ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮˭ġŔōŘŝ̮ĢĕƖƉĻ̮˭ƖƉĻ˫Ł' 
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˷˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

˲̦&ƒ̦ƌŔƂƌ̦
̮̮ĢĕƖƉĻƒ̮Ļƍ̮ķƖƐŵ̮̮Ģ̮ĜƮ̮̮ř̮ķ̮̮ƍ̮˫Ļřġ̮˫Ɠ̮̮ő̮˫šƧ̮̮̮Ƈ̮˫̗š̮̮Ģ̮ĻŘŹ̮̮ƍ̮˫Ļřġ̮˫Ɠ̮̮̮˭ ĢƏķŘƮķ̮̮ř̮ķ̮̮ƀ̮ƮŘŭ̮̮Ŕ̮ƏƖƜč̮̮̮˫ Ļ̮̮ƍ̮˫Ļřġ̮˫Ɠ̮̮̮˭ ĢƏķŘƮķ̮̮ƒ̮Ļ̮̮̮̩ ƕŘğ̮̮
ƍ̮˫Ļřġ̮˫Ɠ̮̮Ŕ̮ƐƓ̮̮̮ƕ̮̮Ģ̮ƏķŘƮķ̮̮̮ƕ̮̮̮˫ ƔƏŗœƮ̮ŀ̮̮̮̮ƒĻ̮̮ƥ̮œķƖƏ˫ő̮̮ƍ̮˫Ļřġ̮˫Ɠ̮̮Ŕ̮ƐƓ̮̮̮ƕ̮̮Ģ̮Ʈ˫čƕŗķ̮̮ƀ̮ƉŶŁ̮̮œ̮ŗķœ̮̮ 'Ǝ̮Ʈķ̮̮ƍ̮˫Ļř̮̮̮̩ ƕƤŵ̮̮̮ŘĻ̮̮Ģ̮ğĘƮƕġ̮˫Ɠ̮̮Ģ̮Ɖťķ̮̮

̮˭ œƖő̮̮Ģ̮őŘĻ̮̮ř̮ķ̮̮Ŀ̮˫ƜťƖŦő̮̮ƍ̮˫Ļřġ̮˫Ɠ̮̮Ģ̮ƏķŘƮķ̮̮Ģ̮ƁŘš̮̮ķ̮ŗ̮̮Ś̮ƜƏ̮̮ŗ̮œ̮̮ƌ̮ŘĻĢ̮ğ̮Ɯ̮œ̮Ř̮̮ĢƏ˫Ɣŉ̓˼̮̮ ˭˳˱˱˲̮̮˰˳˴̮̮̮̒ 'ś̮˫ŝķ̮ŘĻ̮̮̮̩ ˫ğŔƮœ̮̮
Ǝ̮Ʈ˫ļƐžƈķ˽̮̮̮̓˼̮̮̄̃̄˰˾́˻&̮˾̮̮̮̮̀̄˭̒Ģ̮ĕƖƉĻ̮ƍ˫Ļř̮̮ƒ̮Ļ̮ƒŉƖŁ̮˫Ļ̮̮Ŕ̮ƓķƖš̮̮Ģ̮Ʈķƕī̮̮ƕ̮̮̮Ģ̮Ə˫ğėķƕ̮̮ƒ̮Ļ̮̮̮ƕœ̮̮Š̮ƮƖğ̮̮Ģ̮Ɖťķ̮̮Ģ̮ƁŘš̮̮̮ƕ̮̮Ģ̮ĻŘŹ̮̮
Ƌ̮ƜŞƂŁ̮̮̮Ģƌœ̮Ɩš̮̮ 'ƒ̮Ļ̮̮̮łžğƧ̮̮̮Ģ̮Ə˫Ɣŉ̮̮̮ƕ̮̮ƍ̮Ř̮ě̮̮̮̮̍˾̮̮̮̓˳˱˱˺̮̮ ˰˷˴˸̮̮̮̒Š̮ƮƖğġ̮˫Ɠ̮̮Ģ̮ĕƖƉĻ̮̮Ģ̮ĻŘŹ̮̮̮ƒě̮̮Ģ̮Ɠ˫ğ̮̮ŀ̮ŎŁ̮̮ƍ̮ķƖƐŵ̮̮Ģ̮Ɖě̮̮̮̆Ģ̮ĕƖƉĻ̮̮
Ģ̮Ə˫Ţőŗ̮̮̮̅ƒ̮łő˫Ɛš̮̮̮Ģƌ̮̮ ŔƏƖš̮̙ ƌ˫š̮̮ƒ̮ƏƖğĢ̮Ʈ˫Ɠ̮̮Ř̮ƜŲƏ̮̮Š̮ƮƖğ̮̮̮̮ ĢĕƖƉĻġ̮ŔōŘŝ̮̮̮̮ ƕ̮ŔƐłŞƓŗ̮œ̮̮ƀ̮ŭ˫Ɛƌ̮̮̮̩ œŘłŞğġ̮ķ̮̮ƒ̮Ɖ̗ŉřķ̮̮ƕ̮Řƌ̮̮
ŗ̮œ̮̮̮˭ ƍ˫łŞƐ̗ěŘŁ̮̮Š̮ŒĻĢ̮Ʈ˫Ɠ̮̮ř̮ķ̮̮ƍ̮˫ŝķŘő̮̮ƕ̮̮̮ƍ̮˫łŞƜŝ̮̮ŗ̮œ̮̮̮˭ ƍķŘƮķ̮̮ƍ̮˫łŝķ̮̮̮˭ ƍ˫łŞƉğ̮̮ƀ̮ŭ˫Ɛƌ̮̮Ģ̮ƈ˫̗š̮̮ƍ̮˫łŞĕƖƉĻ̮̮Ŕ̮ƐƏ˫ƌ̮̮ƍ̮ķŔƓķř̮̮ƕ̮̮̮

̮˭ ş˫ő̮̮Ǝ̮ƜƐĖ̗Ɠ̮̮̮ŗœ̮̮Ĺ̮ƖƐŉ̮̮ƍ̮˫łŞƏ˫źŽķ̮̮̮ƕ̮̮Ĺ̮ƖƐŉ̮̮Ģ̮ĻŘŹ̮̮ƍ̮˫łŞě˫č̮̮Ň̮ķƕŗ̮̮Ŕ̮Əŗķœ'̮̮̮̮˭ ġŔōŘŝ̮ĢĕƖƉĻ̮̮̮řķ̮̮Ɗ̮˫ŲƏ̮̮Ģ̮ŉķƕ̮̮̮ƕ̮̮Ģ̮Ʈ˫ŊƓ̮̮
̮̩ œŘłŞğġ̮ķ̮̮ŀ̮ŝķ̮ŗķœŗƖőŘĻ̮̮ƒě̮̮ś̮˫ŝķ̮ŘĻ̮̮Š̮ƓƕĘč̮Ř̮ĠƐƓī̮̮ƕ̮ƍ̮ķŗ˫Ĝ̗Ɠ̮̮̓˲˴˺˶̮̮ ˰˶˷̮̮̮˭̮̙̒ ƌ˫š̮˳˲̮̮ƍ̮ķƖŒ̗Ɠ̮, ᾄ(p, b, t, d, 

Ὃ, k, g, s, z, ώ, ᾎ, h, ᾣ, ᾠ, m, n, r, l, w, j)̮̮̮˷̮̮˭ě̮ķƕƧ̮̮̮̮̩ œ˫ŝ̮̮(ὄ:, i:, u:, a, e, o)̮̮̮˴̮̮˭ě̮ķƕƧ̮̮̮ĺ̮ěŘƌ̮̮̒`ưˮ̮lưˮ̮fl̓ ƕ̮̮̮˲˲̮̮
ġ̮ƖĠƈķ̮̮Ģ̮Ʈ˫ŊƓ (cccv, cccvc, v, vc, vcc, cvc, cvcc, ccv, ccvc, ccvcc, cv)̮̮̮ĢƌƎ̮Ʈķ̮'Ŕš˫Ļ̮̮Ģ̮ğĘƮƕ̮˫ Ɠ̮̮ĺ̮ŉƖƌ̮̮̮̩ Ŕš̮̮
ŀ̮ŝķ̮̮̮ƒě̮̮Š̮ƮƖğ̮ƎƮķ̮̮Ģ̮ğŔƜĖƜč̮řķġ̮˫Ɠ̮̮Ģ̮ŉķƕ̮̮̮ƕ̮̮Ģ̮Ʈ˫ŊƓ̮̮̮̙ Ļ˫ƁƔ̮ŉƖŁĢ̮̮̮ŗ̮ķœŗƖőŘĻ̮̮Ŕ̮š˫Ļ'̮̮̮Ǝ̮Ɯ̗Ɠ̮̮Ģ̮ğŔƜĖƜč̮˭ ˫Ɠ̮̮Ģ̮ĠƐƜƔĻ̮ƧƮŘŲƏ˿̮̮

̮̮ ˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(̮˲˺˺˴̮̮̮̒ ˭ķ̮ŗ̮̮̮ƒĻ̮̮Ģ̮ĻƖĕŗ˫ĕ̮̮ĺ̮ŝ˫Ɛƌ̮̮ġ̮ķŘĻ̮̮̮̙ ƜƉŎŁ̮̮Ɗ̮˫ŲƏŔ̮Ɛƌ̮̮ġ̮˫Ɠŗ˫łő˫ŝ̮̮Ģ̮Ə˫Ļř̮̮̮ƎƮķ̮̮Š̮ƮƖğ̮̮
̮̙ ƮŔļŁ̮̮̮̩ œŘě̮̮ŀ̮ŝķ̮̮'Ǝ̮Ʈķ̮̮ƒ̮ƮŘŲƏ̮̮ƒ̮ě̮̮Ģ̮Ɛłļƌ̮̮Ř̮Ļ̮̮Ɗ̮˫ŲƏ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ģ̮Ə˫Ļř̮̮̮̙ ̗ŵ̮̮Ģ̮ƌ̮˭ ŔƐě̮̮Ǝ̮ƜłŞŒƏ̮̮ŗ̮˫Ļ̮̮̮̮ŬŝƖŁŜƐƮŘč̮̮̓̀

̮ĢĜŞƐƈƖ̗ŝķƕ̮̮́ ˭˲˺˺˴̮̮̮̒Ģ̮ŽŘŶƌ̮̮Ŕ̮ƮœŘğ̮̮ƕ̮̮̮Ŝ̮Ďŝ̮̮̮˫ Ļ̮̮ŗ̮˫ŢłƏķ̮̮̮̮Ŀƣ˫ƂƌĚ̮ƌ̮̓ĢŁŗ˫ě̮̮̮̮̂˭ŜƐƮŘč̮ƕ˲˺˺˶̮̮̮̮̮̒ƕ̮̮ ƕ̮ŜƐƮŘč̓
̮̮ ˭ĢĜŞƐƈƖ̗ŝķ˳˱˱˵̮̮̮̮̒ƒĻĿ̮ŗƖť̮̮̮̩ œŘłŞğġ̮ķ̮̮̮ŗœ̮̮Š̮ƓƕĘčġ̮˫Ɠ̮̮ƍ̮˫ĻřĢ̮ŝ˫Ɛš̮̮œ̮ŗƖƌ̮̮Ƈ̮˫ļƂłŝķ̮̮ŗ̮ķŘƁ̮̮ŀ̮ŽŘğ'̮̮̮ś̮˫ŝķ̮ŘĻ̮̮̮ƎƮķ̮̮Ʈ̮ŘŲƏƧ̮̮̮
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ŀ̮ƮœƕŔŎƌ&̮̮̮ŀ̮ƮœƕŔŎƌ̮˭œ˫ƜƐĻġ̮˫Ɠ̮̮Ģ̮Ə˫Ļř̮̮ŗ̮œ̮̮ƕ̮œ̮̮ĺ̮ƈ˫Ɓ̮̮Ģ̮Ɖě̮̮ŀ̮ƮœƕŔŎƌ̮ġŗķŔƏ˫ŢƏ̮ġ˫Ɠ˼̮̮ƕ̮̮̮œ̮ƕŔŎƌƮ̮ŀ̮̮˫ Ɠġ̮̮̮Ģ̮Ʈ˫Ʈ˫č˽̮̮
ż̮ƮŘŶŁ̮̮̮ĢƌŔ̮ƏƖš̮̮Ě̮ƌ̮̮̓˭ĢŁŗ˫ě˳˱˱˹̮̮ ˰˲˴̮̒Ǝ̮Ʈķ̮'̮̮ŀ̮ƮœƕŔŎƌŗ̮œ̮˭˫Ɠ̮̮Ĺ̮Ɩĕŗ˫ĕ̮̮Ě̮Ʈ̮̮Ɗ̮˫ŲƏ̮̮ƒ̮ļŁŗġ̮ŔƐĻ̮̮̮̩ Ŕš˾̮̮ƒ̮ě̮̮Ģ̮Ɛłļƌ̮̮̮ŘĻ̮̮
Ƨ̮ŮĻķŗ Ģ̮ĠļƉŹ˿̮̮̮˭ ŀŝķ̮̮˫̮ Ļ̮Ř̮ĠƮŔĜƮ̮̮̮̙ ƌ˫ŶŁ̮̮̮ ŔƏŗķœ̮̮˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(̮˲˺˺˴̮˰˴˳̮̮̒''̮̮̮̒ƎƮķ̮̮̮˭ ƒƮŘŲƏ̮̮˭ ƎƜƐĖ̗Ɠ̮̮
ř̮ķ̮̮̮ƕœ̮̮ŗ̮˫ěƕř˫ŝ̮̮Ģ̮Ł˫ƜƉ̗ŵ̮̮̮̩ ŘƔĻ̮̮̮Ģƌœ̮ŘĻ̮̮ ˰Ř̮ĠŢƮķř̮̮̀ƕ̮̮̮Ĺ̮˫Ʈřŗķ̮̮́Ě̮ƌ̮̮̓ ˭ĢŁŗ˫ě˳˱˱˹̮̮ ˰˲˺̮̒Ģ̮ƌ̮˭ŴƁķƕ̮ŗœ̮'̮̮ œķŔƏƕŘĻ̮ƒě̮ŀžğ̮ƍķƖŁ

ƌ̮̮ŀĻ˫Ɓŗ̮řķ̮̙ť˫ōŀ̮ƮœƕŔŎŊ̮ƜłƏ̮Ĺ˫Ʈřŗķ̮ŠŒĻ̮ġ˫ƓƧ̮̮̮ƒ̮ŞƮ˫Ƃƌ̮ŔƏƕŗ̮ĚƮ̮̮ ŀŝķ̮ġķĢ̮Ļ̓Ǝ̮ŉ̮̮ ˭ƍ˫ő˲˴˹˵̮̮ ˰˵˱̮̮̮̒ 'ķ̮řķƮ̮Ǝ̮ƕ̮ŗ̮̮̮˭
̮̮ĢĠƐƜƔĻ̮ƧƮŘŲƏ̮̮˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(̮˲˺˺˴̮̮̮̮̒ƒĻƍ̮ķƖƐŵ̮̮ġ̮ŗķŚĻķ̮̮̮˭ ĢƉƜƉŎŁ̮̮ę̮ŗœ̮̮ġ̮ŘłƔĻ̮̮ř̮ķ̮̮Ģ̮ğŔƜĖƜčġ̮˫Ɠ̮̮Ɗ̮˫ŲƏ̮̮

ƍ̮˫Ļř̮̮Ģ̮Ɓ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč̮ŗ˫ěƕř˫ŝ̮ƕ̮̮̮ƕ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ƌ̮ě˫ō̮̮̮ŘĻ̮̮̮ƍī̮̮ƒ̮ĵķŗķ̮̮̮Ģƌ'̮ŔƓœ̮
ƍ̮˫Ļř̮ś˫ŝķŘĻ̮˭ƎƜƐĖ̗Ɠ̮̩ ėķƕ̮˭ŔƮŔŉ̮Ģŝ˫Ɛš̮ġř˫ŝ̮̮̂ž̮ƈƖƌŘƮř̮ƕœ̮ŗŖĠƓŗ̮řķ̮̙ƁķŔōƧ̮̮̮̮ĺƜěŘŁ̮ĢƉťķ̮̮̃ſ̮˫Ƃłšķ̮ƕ̮̮̄

Ģ̮ƌ̮ĿŗƖť̮̮œŘƜğġ̮ƖğŚźƏ̮̮̓˭ƎƔě˱˲˴˺̮̮˰˺˶̮̮̮̒˭ś˫ŝķ̮ƎƮķ̮ŘĻ̮˭̮̮ſ˫Ƃłšķƒ̮Ļƍ̮ķƖƐŵ̮̮ġ̮œ˫ƜƐĻ̮řķ̮ĢĜƮ̮̮ ġ˫ƓŔƐƮīŘŽ̮ƎƮŘŁ
̮̩ ėķƕƍ̮˫Ļř̮żƉłŒƌ̮ġ˫ƓŘŲƐƌ̮řķ̮˭ġř˫ŝ̮Ģŝ˫Ɛšŝ̮ŗŘĻœŗƖƌĢ̮̮̮̮ ƍœƕŚŽķ̮˫Ļ̮ŔƐƮīŘŽ̮ƎƮķ̮˭ġŗ˫łő˫ŝ̮̩˫ğŔƮœ̮řķ̮'ŀŝķ̮ƒłŽŘğ̮ŗķŘƁ

Ɗ̮˫ŲƏ̮ŀő˫ŝ̮ƍ˫Ĝƌķ̮˭ƒƮ˫č̮ƒĻ̮̒ŔƏƖŞč̮ƕ̮ŔƏƖŢƜč̮̓˫ƓŔƏƕė̮ķƕ̮ŔƐƌ̮̩ġ̮˫Ɠ˼˻̮̮Ģ̮ƌ̮ƋƓķŘŽ̮ķŗ̮ŔƮŔŉŔ̮Ɛě̮̮Ģ̮č̓ś̮ŘƮ˼˼̮̮ ˭˳˱˱˸̮̮ ˰˶˲̮̮̒'̮̮
ī̮̮ƒƉōŘƌ̮řķ̮ƒƉ̗ŉ̮ŔƜƈƖŁ̮ŔƐƮīŘŽ̮ƒĻ̮ſ˫Ƃłšķ̮˭ĢŢƮķř̮̩˫ğŔƮœ̮řķ̮̮ ŗķŚĻķ̮˭ĢŒƮŗ˫Ł̮ŘŲƐƌ̮řķ̮ƕ̮œŗķœ̮̩ŗ˫šķ̮ĢƮ˫ƔƏ̮ŗ˫łő˫ŝ̮˫Ł̮ƎƮř˫Ź

̮̩ ėķƕ̮ƇƖŎŁ̮ĢŝŗŘĻ̮ġķŘĻ̮ġŔƐ̗šřŗķĢ̮ƌ̮ĹƖŞŎƌ̮ƍ˫ƌř̮ƇƖŭ̮ŗœ̮˫Ɠœ̮Ɩš̮̮Ƈ̮˫łŞƮŘě̓˼˽̮̮˭˳˱˳˴̮̮˰˲˴˹&˲˴˺̮̮̮̒ '̮̮ ̩˫ĠƏ̮řķ
Ģ̮ƂƜļŮŁ˼˾œ̮ŗķœ̮ķŗ̮œƖő̮ţ˫ő̮ĢƁ˫Ƃłšķ̮Ɗ˫ŲƏ̮ƍ˫Ļř̮ŘƓ̮˭̮̮̮ ˭ĢƁ˫Ƃš̓˲˵˱˳̮˰˹̮˹&˶̮̒˹̮̮̮̮˭ƒĻƍ̮ķƖƐŵƇ̮˫ņƌ̮̮˭̮ŗœĢ̮ĕƖƉĻ̮̮̮̮ ġŔōŘŝ

 

1. markedness constraints 

2. faithfulness constraints 

3. ranked 

4. dominance 

5. generator 

6. evaluator 

7. word formatin 

8. compounding 

9. derivation 

10. lexicon 

11. Peirce. M 

12. Crystal. D 

13. comparative 



˷˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

̮̮ġ˫ƓŔƏƕĢ̮Ɓ˫Ƃłšķ̮̮Ģ̮ƌ̮ƋƜŞƂŁ̮ġŔƏƖŞč̮ƕ̮ġŔƏƖŢƜč̮̩ƕŘğ̮ƕœ̮ƒĻŔ̮ƏƖš̮̮̮˭̮ĢƁ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč˼̮̮̮̙ ƜļƁ̮řķ/-ham/̮ ˭/-ὄn/̮ ˭̮̮
/bi/̮ ˭/-sar/̮ ˭ /-dar/̮ƕ ̮̮̮́Ģ̮ƌŔ̮Ɛš˫Ļ ̮̮ƕ̮̮ ġ˫ƓŔƏƖŞčĢ̮Ɓ˫Ƃłšķ˽̮̮̮̙ ƌ˫ša(g)/-/̮̮˭ak//-/̮̮˭ek/-/̮̮˭ok/-/̮̮˭ink/-/̮̮˭d/ὄ-/̮ ˭-/

lư̒e̓b(̮̮˭/-lư(̮̮˭/-ὄ/̮̮˭/-gar/̮̮˭/ger/̮̮˭/gὄr/̮̮˭/-dὄn/̮˭/-jὄr/̮˭/-kὄr/̮˭/-zὄr/̮̮˭/-tώak/̮˭/-war/̮̮̮̮ƕ̮̮̮́Ģ̮ƌ̮̮ ŔƏƖš
̮̮ ˭ĢƓŚƈ˫̗ŉ̓˲˴˺˱̮̮ ˰˴˱˲&̮˳˸˱̮̮̒'̮
̮̮ ƎƮķƊ̮˫ŲƏ̮̮̮̩ ėķƕ̮̮ ġř˫ŝŻ̮˫ŮŶƏķ̮̮ şƕŗ̮ƎƮŘŁŘŅİƌ̮ƒĻ̮ķŗ̮ſ˫Ƃłšķ̮˭ŘƮŖč̮̩ ėķƕƍ̮˫Ļř̮řķ̮ġŗ˫ƜŞĻ̮ŗœ̮ġř˫ŝŀ̮ŝķ̮̩œŘě̮̙ƮŔļŁ̮˫Ɠ̮̮̮̮ ƕ
̮̮ŗœ̮̩ řƖō̮̮Ģ̮ŽŘť̮Ŀ˫Ŷƈ˫Ůƌ̮̮Ś̮ƜƏ̮̮ĢƁ˫Ƃłšķ̮ġ˫ƓŔƏƕ̮˭ƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮ œŘĜƮƕŗ̮ĹƖĕŗ˫ĕ̮ŗœ̮˭ġŗƖŎƌ̮ƕ̮̩ŔƜĖƜč̮ńō˫ļƌ̮řķ̮ĢĜƮ

̮ŋƖŮŝ̮ĺƜŁŘŁ˾̮̮̮̮ ƕ̮̮ġ˫ƓœŘĜƮƕŗŀ̮ƮœƕŔŎƌ̮̮ŗƖŎƌŝ̮ŗŘĻœŗƖƌĢ̮̮̮ƒ̮łŽŘğ̮ŗķŘƁ̮̮œŘĜƮƕŗ̮'ŔƏķ̮̮ĺƜŁŘŁŋ̮ƖŮŝ̮̮̮̮ ŘĻ̮ƒƜĜŁ̮˫Ļ
ƒ̮ƉŞƉŝƒ̮ŝ̮ġƖĠƈķ̮ƍƖĖ̗Ɠ̮ĢžƉłŒƌ̮ġ˫ƓƖĠƈķ̮ĺƈ˫Ɓ̮ŗœ̮˭ġŗ˫łő˫ŝ̮ĺŁķŘƌƒ̮ƮƣĢ̮Ĝŝŗ˫ĎƜě̮ġķ˿̮̮̮̓1982a̮̒ġ̮ƖĠƈķ̮˭̮̮̮̮ ƕœ
ƒ̮Ʈƣ̮˫ļƌ˫Ł˫ě̮ġķ̮̮̮̀̓˲˺˺˴̮̮̮̒ƒ̮Ʈƣŗ˫Ɣĕ̮ġƖĠƈķ̮ƕ̮ƒƉƓ̮ġķ̮̮́ƕ̮̮̮̮ƎƐƓƖƌ̮̮̮̂̓˲˺˹˶̮̮̮̮̮̒ ˭şŘĠƏ̮ƎƮķ̮ŗ˫Ɛě̮ŗœ̮'ŀŝķ̮̩Ŕš̮ƎƜƜļŁ

ġ̮˫ƓœŘĜƮƕŗ̮̮ŀ̮ƮœƕŔŎƌŀ̮ƮœƕŔŎƌ̮̙̆ƌ˫š̮ŗƖŎƌ̮̅ ĢŢƐƮŚğ̮ġ˫Ɠ̮̮̃ĺ̮̮Ž̮̮̮̮̮̌̓̄˭˲˺˹˹̮̮̮̒ƒě̮̮̩ Ŕŵ˫Ɓ̮ƒĻ̮̮ ƒƮ˫č̮ŠƐƮŚğ̮ġř˫ŝŔƐƌ
ĺ̮ƜěŘŁ̮ƕŖ̮čĢ̮ƌ̮ġŘƮĢ̮ƌ̮ƎƜƜŶŁ̮ƕ̮ŔƏřķœŘčƒ̮Ʈ˫č̮˫Ļ̮˫ƔƐŁ̮˫ƓŔƏƕ̮ƒě̮ŔƐƐěŔ̮ƏƖš̮ĺƜěŘŁ̮Ģť˫ő̮ġ˫Ɠ̮̮ƕ̮ ̮̮œŘĜƮƕŗ̮̆ƍ̮ķƕŗł̮ő˫ƐšĢ̮̮̮

̮̅œ˫ƜƐĻ̮ĢğŔƜĖƜč̮ĺƜŁŘŁ˼˻̮̮Ģ̮̮Ɠ̮̮̮̮̏̓˼˼̮̮˭˳˱˱˱̮̒ Ř̮Ļ̮ŔƜěĮŁ̮˫Ļ̮̮̮̮ ƒĵķŗķ̮ķŗ̮ġŔƮŔŉ̮ġŘŲƏ̮ĹƖĕŗ˫ĕ̮˭Ģłő˫Ɛš̮ƕ̮ĢƏ˫Ļř̮̙ƌķƖŵ
Ģ̮ƌŔ̮ƐƓœ.̮

ƒ̮Ļ̮œ˫Ɛłŝķ̮˫Ļ̮̮ƒ̮ĵķŗķ̮ġŘŲƏ̮ĢƏ˫ļƌ̮̩ Ŕš̮̮̮˭Ģ̮ƌƍ̮ķƖŁ̮̮Ŕ̮ƐƮķŘŽ̮̮ſ̮˫Ƃłšķ̮̮̮̮ ̙ƌ˫š̮ĢƁ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč̮ųķƖƏķ̮œŘĜƉ̗ŵ̮ĺƈ˫Ɓ̮ŗœ̮ķŗ
Ŕ̮ƏƖŢƜčƋ̮ŝķ̮ĢƁ˫Ƃłšķ̮ġ˫Ɠ̮̙ ŶŽ̮˭ř˫ŝŀ̮žť̮˭ř˫ŝř̮˫ŝŔƜƁ̮ƕ̮ř˫ŝ̮̮̮ŗœ̮̮Ģ̮ĕƖƉĻ̮̮ġ̮ŔōŘŝ̮̮̮ŗœ̮̮Ĺ̮Ɩĕŗ˫ĕ̮̮̮̮ ĢĠƐƜƔĻ̮ƧƮŘŲƏ̮̮ ŜƐƮŘč̓

 

1. derivative prefixes 

2. derivative suffixes 

3. level ordering 

4. Kiparsky. P 

5. Katamba. F 

6. Halle. M 

7. Mohanan 

8. selectional constraints 

9. Fabb. N 

10. complexity-based ordering (CBO) 

11. Hay. J 



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˷˸ 

 

̮̮˭ĢĜŞƐƈƖ̗ŝķ̮ƕ˳˱˱˵(̮˲˺˺˴̮̮̮̒ƒ̮Ŷƈ˫ŮƌœŗƖƌ̮̮ŗ̮ķŘƁ̮̮œ̮ķœ̮̮'̮̩ ŘƔĻġ̮ŘƜğ̮̮ř̮ķ̮̮Ǝ̮Ʈķ̮̮Ĺ̮Ɩĕŗ˫ĕ̮̮ġ̮ŘŲƏ̮̮ƒ̮ě̮̮̮̮ŬŝƖŁ̮̮ ƕ̮ĢŁŗ˫ě̮Ěƌ̓
̮̮˭ŜƐƮŘč˲˺˺˶̮̮̮̒Ś̮ƜƏ̮̮Ŭ̮ŞĻ̮̮ƒ̮łŽ˫Ʈ̮̮̮˭ ŀŝķ̮̮ƍ̮˫Ĝƌķ̮̮Ǝ̮ƜƜļŁ̮̮ŀ̮ƜƓ˫ƌ̮̮ġ̮ŗ˫łő˫ŝ̮̮ų̮ķƖƏķ̮̮ġ̮˫ƓŔƐƮķŘŽ̮̮ƕ̮̮ſ˫Ƃłšķ̮̮Ǝ̮ƜƐĖ̗Ɠ̮̮Ģ̮Ʈ˫ŝ˫Ɛš̮̮ƕ̮̮̮
ƒ̮ļŁŗġ̮ŔƐĻ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮Ģ̮Ə˫Ɣŉ̮Ƌ̮ě˫ō̮̮̮ŘĻ̮˭̮ƍī̮ƒ̮Ɖ̗ŉřķ̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮ġ̮ŗķŔƏ˫ŢƏ̮̮̮ƕ̮̮Ģ̮Ʈ˫Ʈ˫č̮̮ķŗ̮̮˫ Ļ̮ġ̮ŘƜğŘŲƏŗœ̮Ģ̮ğŔƜĖƜč̮̮

Ģ̮šřķœŘč̮̮ƒ̮Ʈ˫č̮˫ ƓŔƏƖŢƜč̮ƕ̮˫Ɠ̮̮Ƌ̮ƓķŘŽ̮̮Ģ̮ƌŘ̮Ļ̮'œř˫ŝ̮̮Ǝ̮Ʈķ̮̮̮˭ ś˫ŝķ̮̮Š̮ƓƕĘč̮̮Ř̮ũ˫ō̮̮̮˫ Ļ̮̮Ż̮ŔƓ̮̮ż̮ƜťƖŁ̮̮ƕ̮̮̮̮̙ ƜƉŎŁ̮̮Ģ̮ĠƐƜƔĻ̮̮
Ģ̮Ɓ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč̮̮ŗ̮œ̮̮Ģ̮ĕƖƉĻ̮̮̮˭ ġŔōŘŝ̮̮ŗ̮œ̮̮Ģ̮č̮̮Ģ̮ƮƖĠŒŝ˫č̮̮ƒ̮Ļ̮̮Š̮ŝŘč̮ƎƮķ̮̮ŀ̮ŝķ̮˲̮̮˰̮̮̮̮̒˫Ʈī̮̮ ųķƖƏķ̮ƀƂŎŁ̮ĢĠƏƖĠĕ
Ģ̮Ɓ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč̮̮Ģ̮ƌ̮ķŗ̮ġŔōŘŝ̮ĢĕƖƉĻ̮ŗœŀ̮ƮœƕŔŎƌ̮ƕ̮ƇƖťķ̮ś˫ŝķ̮ŘĻ̮ƍķƖŁ̮̮ġ˫Ɠ̮̮ĢĠƐƜƔĻ̮ƧƮŘŲƏ̮̮ ƕ̮ŜƐƮŘč̓
̮̮ ˭ĢĜŞƐƈƖ̗ŝķ˳˱˱˵(̮˲˺˺˴̮̮̮̮̒˯ œŘě̮̙ƜƉŎŁ̮ƕ̮żƜťƖŁ̦

˳̦&Ɛ̦ƜŢƜčƧ̦̦̦Ș̌ƓƕĘč̦
̮˫ Ļ̮̮ƒ̮ŉƖŁ̮̮ƒĻ̮ų̮ƖũƖƌ̮̮Š̮ƓƕĘč̮̮Ř̮ũ˫ō̮̮ƒě̮̮ƒĻ̮̮̮̙ ƜƉŎŁ̮ƕ̮żƜťƖŁ̮̮ġ̮˫ƓŔƏƖŢƜč̮̮Ģ̮Ɓ˫Ƃłšķ̮̮Ģ̮ĕƖƉĻ̮ġ̮ŔōŘŝ̮Ĺ̮Ɩĕŗ˫ĕ̮ŗœ̮̮Ƨ̮ƮŘŲƏ̮̮

̮ĢĠƐƜƔĻ̮˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(̮˲˺˺˴̮̮̒ŀ̮ŝķ̮ƒłőķœŘč̮̮̮ƕ̮̮ƍ̮ƖƐě˫Ł̮Ĕ̮ƜƓ̮̮Ģ̮ŢƓƕĘč̮̮ƎƮķ̮̮ķ̮ŗ̮ųƖũƖƌ̮̮̮ ŠƮƖğ̮ƎƮķ̮ŗœ
Ǝ̮Ʈķ̮ŗœ̮ƕ̮̮̮̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮ĹƖĕŗ˫ĕ̮˭ ŀŝķ̮̩œķŔƏ̮̮Ģ̮ŢƓƕĘč̮˫ƔƐŁ̮Řěŕ̮ƒĻ̮̮̮̮ ƒěƒ̮ĻĿ̮ŗƖť̮̮ġ̮˫ƓŔƏƖŢƜč̮ĢŽŘŶƌ̮ƒĻ̮ĢžƜťƖŁ̮̮
Ģ̮Ɓ˫Ƃłšķ̮̮̮ŗœ̮̮Ģ̮ĕƖƉĻ̮̮ƒ̮łőķœŘč̮ġŔōŘŝ̮̮̮˭ ŀŝķ̮̮̮̩ ŗ˫šķ̮̮̮Ģƌ'̮œƖš̮

Ģ̮ƓŚƈ˫̗ŉ̮̮̮̓˲˴˺˱̮̮̮̮̒ŗœ̮̮ż̮ƜťƖŁ̮̮ġ̮˫ƓŔƏƖŢƜč̮̮Ģ̮Ɓ˫Ƃłšķ̮̮̮ŗœ̮̮Ģ̮ĕƖƉĻ̮̮ġ̮ŔōŘŝ̮̮Ǝ̮ƜĖƏŘğ˼̮̮ƍ̮˫ƜĻ̮̮̮̩ œŘě̮̮ŀ̮ŝķ̮̮̮˭ ƒě̮̮Ŕ̮ƏƖŢƜč̮̮
/ham-/ ŗ̮œ̮̮Ƌ̮ŝķġ̮ř˫ŝ̮̮ƒ̮Ļ̮̮ŗ̮˫ě̮̮Ģ̮ƌ̮̇ œƕŗ̮̮Ŕ̮ƏƖŢƜčġ̮˫Ɠ̮̮sar-/̮˭ /dar-/ ƕ̮/ber-/ŗ̮œ̮̮̮̙ ŶŽġ̮ř˫ŝ̮̮Š̮ƂƏ̮̮̮̇ ŔƏŗķœ̮̮ƕ̮̮̮Ŕ̮ƏƖŢƜčġ̮˫Ɠ̮̮
/Y`ư-/̮̮ ˭/na-/̮̮ ˭/nὄ-/̮̮ ˭/bὄ-/̮̮̮ƕ/ham-/̮̮̮ŗœ̮̮ŀ̮žťġ̮ř˫ŝ̮̮œ̮ŗƖƌ̮̮̮̩ œ˫žłŝķ̮̮ŗ̮ķŘƁ̮̮̮ĢƌŔ̮ƏŘƜğ̮̮ 'Ǝ̮ƜƐĖ̗Ɠ̮̮̮ŗœ̮̮ř̮Ɩōƥ̮̮̮̮˭ ġř˫ŝŔƜƁ̮̮̮ƕœ̮̮
Ŕ̮ƏƖŢƜč̮̮/ham-/ ƕ̮ /bi - / ŗ̮œ̮̮Ǝ̮Ʈķ̮̮Š̮ƮƖğ̮̮Ģ̮Ʈ˫ŝ˫Ɛš̮̮ƕ̮̮̮ż̮ƜťƖŁ̮̮̮̩ ŔšŔ̮Əķ'̮̮̮ķ̮ŘĻ˫ƐĻƮ̮Ǝ̮̮̮˫̮̮˭ Ļ̮̮ƒ̮ŉƖŁ̮̮ƒ̮Ļ̮̮Ǝ̮Ʈķ̮̮ƒ̮łŽ˫Ʈ̮˭ ˫Ɠ̮̮̮̮ƒĻ̮ř˫ƜƏ̮̮ Ɗ˫ŊƏķ
Š̮ƓƕĘčƮ̮˫ƓĢ̮̮̮ƒ̮ƮŘŲƏ&̮œ̮˫ƜƐĻ̮̮ƀ̮Ɯ̗ŵ̮ęŗœ̮ƒĻ̮ƍķƖłĻ̮˫Ł̮œŗķœ̮œƖŉƕ̮̩řƖō̮ƎƮķ̮ŗœ̮̮řķ̮ġŘŁŀ̮ƮœƕŔŎƌ̮ƕ̮ƇƖťķ̮̮ ŘĻ̮Ƌě˫ō̮ġ˫Ɠ

ŗ̮œ̮ĢƁ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč̮œŘĜƉ̗ŵ̮̮ŀ̮ŝœ̮ġŔōŘŝ̮ĢĕƖƉĻ̮̮'̮ŀŽ˫Ʈ̮

 

'˼ Ģ̮ƌ̮ŗ˫̗š̮ƒĻ̮ŔƜžŝ̮̩Ɩě̮ƍ˫łŞƓœ̮ŴĻķƖŁ̮řķ̮ĢĜƮ̮ƎƜĖƏŘğ̮̮ ƎƮķ̮'ŀŝķ̮̩Ŕš̮ŴƁķƕ̮ş˫ő̮ƍ˫łŝŘƔš̮ġŚěŘƌ̮ŠŒĻ̮ŗœ̮ƒě̮ŔƮī
ƒ̮Ļ̮ƒƂŮƐƌ̮̙ Ļ˫Ɓ̮ŗƖŭĢƌ̮ŘĻ̮ŗœ̮ķŗ̮ĢŶƜŝƕ̮̩œƕŔŎƌ̮ƕ̮ƒłŽ˫Ʈ̮şŘłŞğ̮ş˫ő̮ƍ˫łŝŘƔš̮ĢƁŘš̮ĹƖƐŉ̮ŀ̗ŞƁ̮ŗœ̮ĢƔŉƖŁ̮œŘƜğ

̮˭ĢƓŚƈ˫̗ŉ̓˲˴˺˱̮˰˳˱̮̮̒



˷˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

˴̦&Ș̌ƓƕĘč̦ġŘŲƏ̦ĹƖĕŗ˫ĕ̦
ŗ̮œ̮̮Ǝ̮Ʈķ̮̮̮˭ ŠŒĻ̮̮ķ̮ŔłĻķ̮̮Ģ̮Ə˫ļƌ̮̮ġ̮ŘŲƏ̮̮Ĺ̮Ɩĕŗ˫ĕ̮̮̮̮ĢĠƐƜƔĻ̮ƧƮŘŲƏ̮̮˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(̮˲˺˺˴̮̮̮̮˭̮̙̒ ƌ˫š̮̮Ƈ̮Ɩťķ̮̮

̮˭ ƎƮœ˫ƜƐĻ̮̮ų̮ķƖƏķ̮̮ŀ̮ƮœƕŔŎƌ̮̮ġ˫Ɠġ̮ŗķŔƏ˫ŢƏ̮̮̮̮̮ƕ̮̮Ģ̮Ʈ˫Ʈ˫č̮̮̮̮̮ƕ̮̮ġ̮˫Ɠŗ˫ěƕř˫ŝ̮̮Ģ̮Ļ˫Ʈřŗķ̮̮œ̮ķŔƏƕŘĻ̮˫ Ɠ̮̮ƒ̮Ļŗ̮Ɩŭ̮̮Ɗ̮˫ŲƏŔ̮Ɛƌ̮̮Ǝ̮ƜƜļŁ̮̮Ģ̮ƌœ̮œŘğ̮̮ '
̮˭ ŜĎŝ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ģ̮ĠƐƜƔĻ̮̮Ƌ̮ě˫ō̮̮̮ŘĻ̮̮Ŕ̮ƐƮķŘŽ̮̮̮ķƍ̮˫ƜĻ̮ſ˫Ƃłš̮̮̮Ģƌ'̮œƖš̮

˴̦&˲̦&Ʈ̦ŘŲƏƧ̦̦̦Ģ̦ĠƐƜƔĻ̦

̮̮ ĢĠƐƜƔĻ̮ƧƮŘŲƏ̮̮ ˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(̮˲˺˺˴̮̮̮̮̮˭̒ƒĻƍ̮ķƖƐŵ̮̮Ě̮Ʈ̮̮Ĺ̮Ɩĕŗ˫ĕ̮̮ġ̮ŘŲƏ̮̮ƕ̮ŘŢƜč̮̮̮ŗœ̮̮ƍ̮˫ĻřĢ̮ŝ˫Ɛš̮̮̮ƒĻƕ̮Ʈ̮̮̩ Ę̮̮̮ŗœ̮̮
ŀ̮Ɛŝ̮̮ŗ̮Ɩłŝœ̮̮̮˭ ĢŢƮķř̮̮Ǝ̮ƜłŞŒƏ̮̮ŗ̮˫Ļ̮̮Ŭ̮ŝƖŁ̮̮̮̮ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̮̓˲˺˺˴̮̮̮̮̒ŗœ̮̮Ř̮Ņķ̮̮ŀ̮ŝœƧ̮łšƖƏ̮̮ƍ̮˫Əī̮̮̮˫ Ļ̮̮ƍ̮ķƖƐŵ̮̮̮̆Ʈ̮ŘŲƏƧ̮̮̮
Ģ̮ĠƐƜƔĻ̮̮ ˰̮̙ ƌ˫ŶŁ̮̮̮ŗœ̮̮Ɗ̮˫ŲƏ̮̮ŀ̮ƮœƕŔŎƌ̮˫ Ɠ̮̮̮̅ƒ̮ĵķŗķ̮Ŕ̮š̮̮ 'ƒ̮Ɛƌķœ̮̮Ř̮ƜŅĮŁ̮̮ƎƮķ̮̮ƒ̮ƮŘŲƏ̮̮Ř̮ŁķŘŽ̮̮řķ̮̮ƥ̮řƖō̮Ň̮ķƕĢ̮ŝ˫Ɛš̮ŀ̮ŝķ̮̩œƖĻ̮̮̮ ŗœ̮ƕ̮̮ ŘĠƮœ
̮̩ řƖōƍ̮˫Ļř̮ġ˫Ɠ̮̮ ŘƜŲƏ̮Ģŝ˫Ɛš̮̩ ėķƖłő˫ŝ˼̮̮̮̮̓ķƕ̮ƍ̮˫Ɠŗ˽̮˭̮̮a˼̮̮̮̄̄́˭ġ̮Ř̮Ž̮̮̮̮̏˾̮ƕ̮̮̮ƍƕ̮̮œ̮̮̏ŗ̮ƖŊƮƕ˿̮˭̮̮˽˻˻˾̮̮̮̮˭̒Ɩ̮ŎƏ̮̮̮̀̓Ǝ̮̮ŞƉƮƕ̮̮̮̮̮̮̮̍́˭̮̮˽˻˻˼̮̮̮̮˭̒
Ģ̮ƐŶƌĢ̮ŝ˫Ɛš̮̮̮ƕ̮̮Ģ̮ŝ˫ƐšœŘĻŗ˫ě̮̮̮̓Ř̮ƐŁƤĻ̮̮̂ƕ̮̮̮Ŀ̮̮ƖƮř̮̮̮̮̮̮̌̃˭̮̮˽˻˻˿̮̮̮̇ę̮ƖƓ̮̮̄ƕ̮̮̮ċ̮ƖƓ˼˻˭̮̮̮˽˻˼̮̮́ ̒ƕ̮̮̮Ģ̮łō̮̮ƍ̮˫ĻřĢ̮ŝ˫Ɛš̮̮Ģ̮ŵ˫̗łŉķ˼˼̮̮

ƕ̮̮̮ƍ̮˫ĻřĢ̮ŝ˫Ɛš̮̮Ģ̮ŒƮŗ˫Ł˼˽̮̮̮̓Ŝ̮Ʈķŗ˼˾̮̮̮˭˽˻˻˾̮̮̮̒ŕ̮ƖžƏ̮̮̮̩ œŘě̮̮̮̮ 'ŀŝķƎ̮Ʈķ̮̮ƒ̮ƮŘŲƏ̮̮˫̮ Ļ̮̮Ś̮ěŘ̗Ł̮̮̮ŘĻ̮̮Ģ̮ĠƏƖĠĕ̮̮̮̙ ƌ˫ŶŁ̮̮ŀ̮ƮœƕŔŎƌ̮˫ Ɠ̮̮̮ŗœ̮̮
ġ̮˫ƓŔƐƮīŘŽ̮̮̮˭ ĢƏ˫Ļř̮̮̮ƒĻ̮̮ę̮ŗœ̮̮ƀ̮Ɯ̗ŵġ̮ŘŁ̮̮̮řķ̮̮ŗ̮˫łő˫ŝ̮̮̮ƕ̮̮œ̮ŘĜƉ̗ŵ̮̮̮̩ řƖōƍ̮˫Ļř̮żƉłŒƌ̮ġ˫Ɠ̮̮Ě̮̗ě̮̮Ģ̮Ə˫Ʈ˫š̮̮̮ĢƌŔ̮Ɛě'̮̮̮̮
ƍ̮ƕŚŽķ̮̮̮ŘĻ̮̮̮˭ ƎƮķ̮̮ƍ̮˫̗Ɠƒ̮ƏƖğ̮̮̮̓ ̮ŠŒĻ̮ŗœ̮ƒě˲̮̮ ˭Ŕš̮ƍ˫ƜĻ̮̒Ǝ̮Ʈķ̮̮ƒ̮ƮŘŲƏ̮̮̮ƒĻ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮̮˭ ƍ˫Ļř̮̮̮ƒĻƍ̮ķƖƐŵ̮̮ġ̮˫Ɠŗ˫ƜŶƌ̮̮Ģ̮Ļ˫Ʈřŗķ̮̮

 

1. morphology 

2. Orhan Orgun. C 

3. Féry. C 

4. Van De Vijver. R 

5. syntax 

6. Wilson 

7. Blutner. R 

8. Zeevat. H 

9. Hoek. J 

10. Hoop. H 

11. sociolinguistics 

12. historical linguistics 

13. Reiss. C 



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˷˺ 

 

ġ̮ķŘĻ̮̮Ŕ̮ƜƈƖŁ̮̮̮˭ ƍ˫Ļř̮̮ƒ̮ŉƖŁ̮̮Ģ̮ƌŔ̮Ɛě̮̮ƕ̮̮̮Ǝ̮Ʈķ̮̮ŀ̮ƮœƕŔŎƌ̮˫ Ɠ̮̮ķ̮ŗ̮̮ƒ̮Ļ̮̮ƕ̮œ̮̮̮̩ ƕŘğ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮̮̮ġŗķŔƏ˫ŢƏƒ̮ě̮̮ƒ̮Ļ̮̮Ģ̮Ļ˫Ʈřŗķ̮̮ƕ̮̮̮Š̮ŊƐŝ̮̮
ŀ̮ő˫ŝœ̮ķŔƏƕŘĻ̮ġ˫Ɠ˼̮̮Ģ̮ƌŔ̮ƏřķœŘč̮̮ƕ̮̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ģ̮Ʈ˫Ʈ˫č̮̮̮̮ŗœ̮ķŗ̮Ģłő˫ŝŘƮř̮Řť˫Ɛŵ̮Űžō̮ƒžƜűƕ̮ƒěœ̮ķŔƏƕŘĻ̮̮̮̩ ŔƔŵ̮ŘĻ̮̮
Ŕ̮Əŗķœ̮̮̮˭Ƌ̮ƜŞƂŁ̮̮Ģ̮ƌ̮̮ŔƐě̮̮˭ĢŁŗ˫ě̮Ěƌ̓˳˱˱˹̮̮˰˲˴̮̮̒'̮̮̮˭ ƎƜƐĖ̗Ɠ̮̮ś̮˫ŝķ̮ŘĻ̮̮Ŝ̮ƐƮŘč̮̮ƕ̮̮̮Ģ̮ĜŞƐƈƖ̗ŝķ̮̮̮̓˳˱˱˵(̮˲˺˺˴̮̮˰˸̮̮̮̒
ƒ̮ļŁŗġ̮ŔƐĻ̮̮̮ƎƮķ̮̮ŀ̮ƮœƕŔŎƌ̮˫ Ɠ̮̮̮ŗœ̮̮̮ŘƓ̮̮̮˭ ƍ˫Ļř̮̮̮ŘĻ̮̮ƀ̮ļŭ̮̮ƒ̮ļŁŗġ̮ŔƐĻ̮̮ţ̮˫ő̮̮̮ƍī̮̮ƍ̮˫Ļř̮̮̮řķ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮œ̮ƖŉƖƌ̮̮̮ŗœ̮̮ŗ̮Ɩłŝœ̮̮Ģ̮Ə˫Ɣŉ̮̮
ŀ̮ŝķ̮̮ '̮̩ ƕƤŵ̮̮̮ŘĻ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ģ̮Ə˫Ɣŉ̮̮ġ̮ŗķŔƏ˫ŢƏ̮̮̮ƕ̮̮̮˭ ĢƮ˫Ʈ˫č̮̮Ʈ̮ŘŲƏƧ̮̮̮Ģ̮ĠƐƜƔĻ̮̮̮řķ̮̮̮ƕœ̮̮Š̮ŒĻ̮̮Ģ̮Ɖťķ̮̮Ř̮ĠŢƮķř̮̮̮ƒě̮̮ż̮Ɯŭ̮̮Ģ̮Ɖƌ˫ě̮̮
ř̮ķ̮̮ƒ̮ƐƮŚğġ̮˫Ɠ̮̮Ǝ̮Ĝ̗ƌ̮̮ķ̮ŗ̮̮ġ̮ķŘĻ̮̮Ě̮Ʈ̮̮œ̮ķŔƏƕŗœ˽̮̮Ŕ̮ƜƈƖŁ̮ţ˫ő̮̮Ģ̮ƌŔ̮Ɛě̮̮ƕ̮̮̮Ĺ̮˫Ʈřŗķ˾̮̮̮ƒě̮̮̮˫ Ļ̮̮Ƈ̮˫̗ŵķ̮̮ƒ̮ƉŞƉŝĺ̮ŁķŘƌ̮̮ŀ̮ƮœƕŔŎƌ̮˭ ˫Ɠ̮̮

Ĺ̮ƖƉŮƌƎ̮ƮŘŁ̮̮ƒ̮ƐƮŚğ̮̮̮ķŗ̮̮̮ƒĻƍ̮ķƖƐŵ̮̮̮̮ œķŔƏƕŘĻƒ̮ƐƜƔĻ˿̮̮Ĺ̮˫ŒłƏķ̮̮̮ĢƌŔ̮Ɛě̮̮̮˭̮̙ ƜĜŢŁ̮̮̮̩ Ŕš̮̮̮̮ ŀŝķĚ̮ƌ̮̮̓ ˭ĢŁŗ˫ě˳˱˱˹̮̮ ˰˲˺̮̒Ǝ̮Ʈķ̮'̮̮̮̙ ƌ˫ŶŁ̮̮
Ǝ̮ƜĻ̮̮Ř̮ĠŢƮķř̮̮̮ƕ̮̮̮˭ Ĺ˫Ʈřŗķ̮̮̮ƒƮ˫čŗ̮ķŖğ̮̮ġ̮˫ƓŔƐƮķŘŽ̮̮Ģ̮Ə˫Ļř̮̮ŀ̮ŝķ̮̮̮ƒě̮̮̮ƒĻ̮̮̮̙ Ĝšġ̮ŘƜğ̮̮ġ̮˫Ɠŗ˫łő˫ŝ̮̮Ģ̮Ə˫Ļř̮̮Ř̮ŊƐƌ̮̮̮Ģƌœ̮Ɩš̮̮ 'Ǝ̮ƮŔĻ̮̮̮˭ ĺƜŁŘŁ̮̮

̮̮ ĢĠƐƜƔĻ̮ƧƮŘŲƏŜ̮ƐƮŘč̮̮̮̮̓ ̮˭ĢĜŞƐƈƖ̗ŝķ̮ƕ˳˱˱˵(̮˲˺˺˴̮̮̮̮̮˭̒ƒĻƍ̮ķƖƐŵ̮̮Ě̮Ʈ̮̮ŗ̮ķŚĻķ̮̮̮˭ ĢƉƜƉŎŁ̮̮̮ƒĻ̮̮ę̮ŗœ̮̮Ř̮łƔĻ̮̮Ģ̮ğŔƜĖƜčġ̮˫Ɠ̮̮Ģ̮Ə˫Ļř̮̮
Ě̮̗ě̮̮̮ĢƌŔ̮Ɛě̮̮̮ƕ̮̮̮Ģƌƒ̮Ļ̮ŔƏķƖŁ̮̮Ģ̮ŝŗŘĻ̮̮Ŕ̮ƐƮīŘŽ̮̮Ģ̮Ɓ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč̮ƕ̮ſ˫Ƃłšķ̮̮̮ƕ̮̮ŀ̮ƮœƕŔŎƌ̮˫ Ɠ̮̮̮ƕ̮̮Š̮ƈ˫ĕġ̮˫Ɠ̮̮̮ƍī̮̮œ̮řķœŘĎĻ.̮

˴̦&˳̦&̦̦Ʈ̦ŘŲƏ̦ŗœ̦ſ˫Ƃłšķ̦ŔƐƮķŘŽƧ̦̦̦Ģ̦ĠƐƜƔĻ̦
̮̩ ŘƔĻ̮˫Ļ̮̮ řķ̮ġŘƜğƧ̮ƮŘŲƏ̮ĹƖĕŗ˫ĕ̮̮̮̮ ĢĠƐƜƔĻ̮̮ ˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(̮˲˺˺˴̮̮̮̮̒ƌĢ̮ƍ̮ķƖŁ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮̮̮̀Ƌě˫ō̮̮ ŘĻ
ķ̮ŘŽƮ̮Ŕ̮Ɛ̮̮ŀ̮ƮœƕŔŎƌ̮ƕœ̮ĺƈ˫Ɓ̮ŗœ̮ķŗ̮ſ˫Ƃłšķ̮̮̮̮̙ƜƉŎŁ̮ĢƉťķœ̮Řě̮˭ ŀŞŒƏ̮'̦̦̮̆ŀ̮ƮœƕŔŎƌĢ̮Əřƕ̮ƕ̮ĢƮ˫ŊƓ̮ġ˫Ɠ̮̮́ ̮̮̅ ƒě̮ŔƐłŞƓ

Ģ̮ğŔƜĖƜčĢ̮ƌ̮ś˫ĜŶƏķ̮ķŗ̮ĢšřķœŘč̮ġ˫Ɠ̮̮̙ƌ˫š̮̩ƕŘğ̮ƎƮķ̮'ŔƐƓœ̮̩ ř˫Źī̮̆ŀƮœƕŔŎƌ̂Ģ̮ƌ̮̮̮̅œƖŉƕ̮ƒě̮œƖšķ̮ŗ̮̩ř˫Źī̮̮̮̮ ŘƓ̮ŗœ
Ģ̮ƌ̮ĢƌķŚƈķ̮˫ŊƓƏ̮ķœ̮̓ ̮ŔĢ̮ĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̮̮˭˲˺˺˴(̮˳˱˱˵̮̮˰˳˱̮̮˭Ě̮ƌĢ̮Łŗ˫ě̮̮˭˳˱˱˵̮̮˰˴˲̮̮̮̮ƕŘ̮̮Ġ̮ě̮̮̮̮̮̮̌̏̃ ˭˲˺˺˺̮̮˰˺˴̮̮ ˭̒

Ɠ̮Ǝ̮ƜƐĖ̗̮̮̮˭Ə̮˫Ʈ˫č̮̆ŀƮœƕŔŎƌƧ̮̮̮̮̩ ŔƜĖƜč̄ř̮˫Źī̮̆ƕ̮̅ƥ̮̮̮̮̩ ŔƜĖƜč˼˻ƒ̮šƖő̮̙ƜĜŢŁ̮řķ̮ĺƜŁŘŁ̮ƒĻ̮̅Ə̮˫Ʈ˫č̮ĢƏķƖŒ̗Ɠ̮ġ˫Ɠƒ̮̮̮̮̮ƕ̮̩ ř˫Źī̮̮

 

1. output 

2. input 

3. evaluator 

4. optimal output 

5. constraints 

6. syllabic and metrical constraints 

7. ONSET 

8. Kager. R 

9. COMPLEX CODA (COMP COD) 

10. COMPLEX ONSET (COMP ONS) 



˸˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

Ģ̮ƌ̮ġŘƜğƖƉŉƐ̮Ɛě̮̮ Ŕ̮˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˲˺˺˴̮˰˺˴̮̮̒'Ǝ̮Ʈķ̮ŘĻ̮̩ƕƤŵ̮˫ Ɠļ̮ƈ̮ġřķŘł̗Ɠ̮̆ŀƮœƕŔŎƌ̮˭Ƨ̮̮̮̮̮ ƕ̮ėķƖĜŁ̮̓ŀŝķŗ
̮̒ ˫ŊƓ˼̮̮̮̅ſ̮˫ļŮƏķ̮ŘĻ˽̮̮ŗ̮ķœ̮ŔƜěĮŁ̮˫ŊƓ̮ŀŝķŗ̮ŀ̗ŝ̮̩ŗ˫Ɛě̮˫Ļ̮ėķƖĜŁ̮ŀŝķŗ̮ŀ̗ŝ̮̩ŗ˫Ɛě̮̮ œĚ̮ƌ̮̓˭ĢŁŗ˫ě˳˱˱˹̮̮ ˰˲˲˷̮̒Ɗ̮ƕœ̮'̮̮̮˭
̮̆ŀ̮ƮœƕŔŎƌġ̮ŗ˫łő˫ŝ̮ĢĠĕŗ˫ĎĜƮ̮ġ˫Ɠ̮̮ ƒě̮̅Ģ̮ƌ̮ƎƜ̗ŪŁ̮ķŗ̮ġėķƖłő˫ŝ̮ŀƜƌ˫̗Ł̮Űžō̮̮ ŘĻ̮ŀŝķ̮̙̗łŢƌ̮ƒłŝœ̮ƎƮķ̮'ŔƐƐě
Ŕ̮Ŏƌ̮̆ ̮ŀƮœƕĺ̮ƉƁ̮ŴƐƌ̮̮̮˾̅Ň̮ķƕ̮ĺƜŁŘŁ̮ŘƜƜźŁ̮ŴƏ˫ƌ̮ƒěĢ̮ƌ̮˫Ɠ̮˭ œƖš̮̮̮̮ ƕ̮̅ ƒƮŚŊŁ̮ŴƐƌ̮̆ŀƮœƕŔŎƌ˿̮̮Ň̮ķƕ̮ƒƮŚŊŁ̮ƒě̮̮ ųƖƐ̗ƌ̮ķŗ̮˫Ɠ
Ģ̮ƌŔ̮Ɛě ̮̮ ˭ĢŁŗ˫ě̮Ěƌ̓˳˱˱˳̮̮ ˰˺˴̮̮̒'Ǝ̮ƜƐĖ̗Ɠ̮̮̮˭ŀ̮ƮœƕŔŎƌĢ̮ĠƐƜŢƜĻ̮̆ġ˫Ɠ̮œ̮ķŔƏƕŘĻ̮ƕ̮œķŔƏƕŗœ̮̮̀ œķŔƏƕŗœ̮ĢĠłŞĻķƕ̮̆ƕ̮̅

œ̮ķŔƏƕŘĻ̮ƕ̮̮́ ̅ƒ̮ě̮̮Ň̮ķƕ̮ŻŖō̮řķ̮ĺƜŁŘŁ̮ƒĻŇ̮ķƕ̮ƍœƕŚŽķ̮ƕ̮œķŔƏƕŗœ̮ġ˫ƓĢ̮ƌ̮ġŘƜğƖƉŉ̮œķŔƏƕŘĻ̮ƒĻ̮ŔƮŔŉ̮ġ˫ƓŔ̮ƐƐě̮̮̮̮ ˭ĢŁŗ˫ě̮Ěƌ̓
˳˱˱˳̮̮ ˰˲˴&˲˵̮̮̒'̦
̮̮ƎƮķƒ̮ƉŞƉŝĺ̮ŁķŘƌ̮̮̮̮ĢłƮœƕŔŎƌƒ̮Ļŋ̮Ɩũƕ̮̮Ģ̮ƌ̮ƍ˫ŢƏ̮̮ ̙ƌ˫ŶŁ̮ƀƮŘŭ̮řķ̮ġŔōŘŝ̮ĢĕƖƉĻ̮Ģŉķƕ̮Ɗ˫ŲƏ̮ƒƏƖĠĕ̮ƒě̮ŔƓœ
Ɗ̮˫ŲƏŀ̮ƮœƕŔŎƌ̮ƎƮķ̮ŔƐƌ̮̮ ˭˫ƓĿ̮ŗƖťġ̮˫Ɠ̮̮̮̮ ŗœ̮ķŗ̮ƒƐƜƔĻġ̮˫ƓŔƏƖŢƜč̮ĢŝŗŘĻ̮̮Ģ̮ƌ̮ŔƜƈƖŁ̮ĢƁ˫ƂłšķŔ̮Ʈ˫̗Ə'̮ 

˵̦&̦̦ş̦ƕŗȘ̌ƓƕĘč̦Ģŝ˫Ɛș̌
Ģ̮žƜťƖŁ̮ŠƓƕĘč̮ƎƮķ̮ŗœ&̮̮̩ œķœ̮˭ĢƉƜƉŎŁ̮̮ řķ̮ĢƏ˫Ļř̮ġ˫Ɠ˲˶̮̮̮̓ ̮ĢƌƖĻ̮ŗƖŢƮƖğ˲˱̮̮̮̮ ƕ̮œŘƌ˶̮̮̮̮ ŗœ̮̒ƍř̮̩ œƕŔŎƌ̮̮̮̮ ĢƐŝ˷˱̮̮̮̮ ˫Ł˸˶̮̮

̮̮ġ˫Ɠ˫łŝƕŗ̮řķ̮˭ƎƜƮ˫č̮ĿƤƜŦŎŁ̮ŌŮŝ̮˫Ļ̮Ƈ˫ŝ̮̮ ƍ˫łŝŘƔš̮ġŚěŘƌ̮ŠŒĻƊ̮Ƥŝķ̮̙ƌ˫š̮ş˫őĺ̮ƮŘŹ̮˭œ˫ĻīĢ̮Ɖŵ̮˭œ˫Ļī̮̮ ˭œ˫Ļī
œ̮Ɩ̗ŎƌƇ̮˫̗ě̮ƕ̮ĢƁŘš̮ĹƖƐŉ̮ŗœ̮œ˫Ļīŀ̮ƜĻ̮˭œ˫ĻīƋ̮ŝ˫Ɓ̮˭œ˫Ļī̮̮ ˭ƍ˫łŝŘƔš̮ƎƮķ̮ĹƖƐŉ̮ŗœ̮œ˫Ļīƒ̮ĻĿ̮ŗƖť̮̮̮̮ 'Ŕš̮ġŗƕīœŘğ̮ĢŽœ˫ŦŁ
̮̩ œķœ̮˫ Ɠ̮̮̮̙ ̗łŢƌ̮̮̮̮ŘĻ˺˹̮̮ƥ̮ėķƕ̮̮Ţ̮Ɯč̮˫Ļ̮̩Ŕš̮ƒłő˫ŝ̮ƀłŢƌġ̮ķŗķœ̮ŔƏƖ̮̮ŀ̮ő˫ŝġ̮˫Ɠ̮̮Ģ̮Ʈ˫ŊƓ̮̮ƒ̮Ʈ˫č̮ųƖƐłƌ̮̮̮̮˰̙ƌ˫š̮̓CV̮̮˭VC̮̮ ˭

CVC̮̮ ˭CVCC̮̮ ˭CVCV̮̮ ˭CVCVC̮̮ ˭CVCCVC̮̮ ˭CVCVCV̮̮ ˭CCVC̮̮ ˭CCVCC̮̮ ˭VCVC̮̮̮̮̮̒ ƀƮŘŭ̮řķ̮ƒě̮œƖĻ
ƍ̮˫łŝķœ̮ŀƮķƕŗ̮̙ƌ˫š̮œķřī̮ŗ˫łžğ̮ŬļũĹ̮Řũ̮˭˫Ɠ̮̙ ņ̗ƈķƒ̮Ə˫ŒĻ˫łě̮ŴĻ˫Ɛƌ̮ĢŝŗŘĻ̮˫Ļ̮̩ķŘ̗Ɠ̮˭ƍķŗƖŢƮƖğ̮˫Ļ̮ƒļō˫Ŧƌ̮ƕ̮˫Ɠ̮̮ ġķ

̮̮ ŘļłŶƌƒ̮Ļƕ̮Ʈ̮̮̩ Ę̮̮̮ĢƓŚƈ˫̗ŉ̮ŘŅķ̮̓˲˴˺˱̮̒Ŵ̮̗ŉ̮˭̮̮ 'ŔƮœŘğ̮ġŗƕīŜ̮č̮̮̮řķ̮ġ̮ŗƕīœŘğ̮̮̩ œķœ̮˭ ˫Ɠ̮Ŕ̮ƐƮīŘŽ̮̮̮̙ ƜƉŎŁ̮̮̮ŗœ̮̮Ŕ̮Ɛĕ̮̮ƒ̮ƉōŘƌ̮̮̮̮ Ɗ˫ŊƏķ
Ŕ̮š̮̮ '̮˭ ŀŞŒƏ̮̮ġ̮˫ƓŔƏƖŢƜč̮̮Ģ̮Ɓ˫Ƃłšķ̮̮̮ŗœ̮̮Ģ̮ĕƖƉĻ̮̮ġ̮ŔōŘŝ̮̮Ģ̮Ʈ˫ŝ˫Ɛš̮̮̮ƕ̮̮Ŝ̮Ďŝ̮̮ś̮˫ŝķ̮ŘĻ̮̮ƍ̮ī̮ųķƖƏķ̮̮ƒ̮Ƃļŭġ̮ŔƐĻ̮̮Ŕ̮ƏŔš̮̮ 'Ģ̮ƌ˫̗Ł̮̮

 

1. Aligntment ï Right (Morpheme- Syllable) (ALIGN-R (morph-syll) 

2. Alignment 

3. LINERALITY  

4. *INTEGRITTY  

5. Maximality Input Output (MAX- IO) 

6. Dependancy Input Output (DEP- IO) 



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˸˲ 

 

̮̩ œķœġ̮˫Ɠ̮̮Ŭ̮ļŁŘƌ̮̮Ś̮ƜƏ̮̮̮˫ Ļ̮̮̮̩ œ˫žłŝķ̮̮ř̮ķ̮̮Ǝ̮ƜĻ̮ġŗ˫ĠƏķƕī̮ġ˫ļžƈķ̮ĢƉƉ̗ƈķ˼̮̮̮˭Ģ̮ŞƮƖƏķƕī̮̮Ŕ̮ƏŔƮœŘğ̮̮'ŗ̮œ̮̮Ƨ̮ƉōŘƌ̮̮̮˭ ŔŶĻ̮̮Ǝ̮Ʈķ̮̮̮̩ œķœ̮˫ Ɠ̮̮̮̮ ŗœ
Ĺ̮Ɩĕŗ˫ĕ̮̮Ƨ̮ƮŘŲƏ̮̮Ģ̮ĠƐƜƔĻ̮̮ ˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(̮˲˺˺˴̮̮̮̒œ̮ŗƖƌ̮̮̮̙ ƜƉŎŁ̮̮ŗ̮ķŘƁ̮̮Ŕ̮ƐłŽŘğ̮̮̮ƒě̮̮Ģ̮ŭ̮˭̮̮ƍī̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮
Ģ̮ŉķƕ̮̮Ř̮Ņİƌ̮̮̮˭ ĢƮ˫ŝ˫Ɛš̮̮ƒ̮ļŁŗġ̮ŔƐĻ̮̮̮ƕ̮̮ż̮ƜťƖŁ̮̮̮ƕ̮̮̮̙ ƜƉŎŁ̮̮Ŕ̮ƏŔš̮̮ '̮˫ ƔƏŗœƮ̮ŀ̮̮̮̮˭ġ̮ķŘĻ̮̮̮ŘƓ̮̮̮̩ ƕŘğ̮̮̮řķ̮̮ġ̮˫ƓŔƏƖŢƜč̮̮̮˭ ĢƁ˫Ƃłšķ̮̮ġ̮˫ƓƖƉĻ˫Ł̮̮
Ģ̮ĠƐƜƔĻ̮̮ū̮ƖĻŘƌ̮̮ƒ̮ĵķŗķ̮̮̮˫ Ł̮ŔƮœŘğ̮̮Ǝ̮ƜƜļŁ̮̮ƥ̮ėķƖłő˫ŝ̮̮Ģ̮Ɓ˫Ƃłšķ̮̮Ǝ̮Ʈķ̮̮Š̮ƮƖğ̮̮ƒ̮Ļŗ̮Ɩŭ̮̮Ģ̮ƐƜŵŘ̮Ł̮̮ƕ̮̮̮Ǝ̮šƕŗġ̮ŘŁ̮̮Ŀ̮ŗƖť̮̮œ̮ŘƮŖč̮̮ƕ̮̮̮Ģ̮ěŗœ̮̮
ƀ̮Ɯ̗ŵŘ̮Ł̮̮̮řķ̮ġ̮˫Ɠŗ˫ěƕř˫ŝ̮Ģ̮ŉķƕ̮̮Ƌ̮ě˫ō̮̮ŘĻ̮̮̮ƍī̮̮ƒĻ̮̮ŀ̮ŝœ̮̮̮ŔƮī̮'ƒ̮ļŁŗ̮˫ƓƖƉĻ˫Ł̮ƎƮķ̮ŗœġ̮ŔƐĻ̮̮ŀ̮ƮœƕŔŎƌ̮˫ Ɠ̮̮ŗœ̮̮ŘƓ̮̮Ɩ̮ƉĻ˫Ł̮̮ŘĻ̮̮ś̮˫ŝķ̮̮
Ŕ̮ƓķƖš̮̮Ģ̮Ə˫Ļř̮̮Ģ̮ƌ̮ĿŗƖť̮˭ œŘƜğ̮̮̮Řğķ̮̮ŗ̮œ̮̮̮̩ œķœġ̮˫Ɠ̮̮ġ̮ķŘĻ̮ƍ˫Ļř̮ĚƮ̮̮ŀ̮Ʈ˫ŵŗ̮̮ŀ̮ƮœƕŔŎƌ̮˭ŀƮœƕŔŎƌ̮ĚƮŘ̮ĠƮœ̮ġ˫Ɠ̮̮Ũ̮ƂƏ̮̮
̮˭ œƖš̮̮ļ̮Łŗ̮ŗœ̮̩Ŕš̮ŀƮ˫ŵŗ̮ŀƮœƕŔŎƌƧ̮̮̮ŀ̮ƮœƕŔŎƌ̮ƒĻ̮ŀļŞƏ̮ġŘŁƣ˫Ļġ̮˫Ɠ̮̮̮˭ ̩Ŕš̮ŨƂƏ̮̮Ģ̮ƌ̮ŗķŘƁœ̮ŘƜğ'̮̮̮̮̮ ġ˫ƓƖĠƈķ̮ƎƮķ̮ƎƮķŘĻ˫ƐĻ
̮̮ Ŀƕ˫žłƌƒ̮ļŁŗŔ̮ƐĻġ̮̮̮ŀ̮ƮœƕŔŎƌ̮˫ ƓĿ̮ƕ˫žŁ̮ƒě̮ŀŝƍ̮˫Ļř̮ġ˫Ɠ̮̩ œŗ̮ƕ̮˫Ɠƍ̮ī̮Ģŝ˫ƐšĢ̮ƌ̮ƋƁŗ̮ķŗ̮˫Ɠ̮̮ ŔƏřĢ̮Ɖŵ̓Ģ̮ŞƮƕ̮ƕ̮œķĘƏ̮̮ ˭ŗ˫Ŧō
˲˴˺˷̮̮ ˰˹˺̮̮̮̒ '̮

˶̦&̦̦̦̩ œķœ̦̙ƜƉŎŁ̦ƕ̦żƜťƖŁ̦˫ Ɠ̦
ŗ̮œ̮̮̮ƎƮķ̮̮̮˭ ŠƓƕĘč̮̮̮˲˲Ŕ̮ƏƖŢƜč̮̮Ģ̮Ɓ˫Ƃłšķ̮Ģ̮ĕƖƉĻ̮ġ̮ŔōŘŝ̮̮̙ ƌ˫š̮/sar-/̮˭/dar-/̮̮˭/ber-/̮̮ ˭/ham-/ /nὄ-/̮̮ ˭/na-/̮̮ ˭/bi /̮̮ƕ 

 /-ὄb/2̮ ̮œ̮ŗƖƌ̮̮Ģ̮ŝŗŘĻ̮̮ŗ̮ķŘƁ̮̮ƒ̮łŽŘğŔ̮Əķ̮̮ 'Ǝ̮Ʈķ̮̮̮˫ ƓŔƏƖŢƜč̮̮Š̮ƂƏġ̮˫Ɠ̮̮ġ̮œŘěŗ˫ě̮̮ġ̮ŚƮ˫̗łƌ̮̮̮ŗœ̮̮Ŕ̮ƐƮīŘŽ̮̮ſ̮˫Ƃłšķ̮˫̮̮žƮķ̮̮̮ĢƌŔ̮ƐƐě̮̮ ˰Ŕ̮ƏƖŢƜč̮̮
/ham-/ ŗ̮œ̮̮Ƌ̮ŝķ̮˭ ġř˫ŝ̮̮Ŕ̮ƏƖŢƜčġ̮˫Ɠ̮̮sar-/̮˭ /dar-/ ƕ̮/ber-/ŗ̮œ̮̮̮̙ ŶŽġ̮ř˫ŝ̮̮̮ƕ̮̮Ŕ̮ƏƖŢƜčġ̮˫Ɠ̮̮/Y`ư-/̮̮ ˭/na-/̮̮ ˭/nὄ-/̮̮ ˭/bὄ-/̮̮

ƕ̮/ham-/̮̮ŗ̮œ̮̮ŀ̮žťġ̮ř˫ŝ̮̮ƒ̮Ļ̮̮ŗ̮˫ě̮̮Ģ̮ƌŔ̮Əƕŗ̮̮'̮˭ ƎƜƐĖ̗Ɠ̮̮ŗ̮œ̮̮̮̩ řƖō̮̮̮˭ ġř˫ŝŔƜƁ̮̮ġ̮˫ƓŔƏƖŢƜč̮̮/ham-/ ƕ̮ /bi -/Š̮ƂƏĢ̮ƐƮŘŽī̮̮
Ģ̮ƌŔ̮ƐƐě'̮̮ƒ̮łĜƏ̮̮̙ Ļ˫Ɓƒ̮ŉƖŁ̮̮̮˭ġ̮œŘěŗ˫ěŔƐĕ̮̮ƍ̮œƖĻ̮̮Ģ̮őŘĻ̮̮̮řķ̮̮ƎƮķ̮̮˫ ƓŔƏƖŢƜč̮̮ŀ̮ŝķ'̮̮̮Ŕ̮ƏƖŢƜč̮˭˫łŝķŗ̮ƎƮķ̮ŗœ/ham-/ ̮˫ Ļ̮Ƈ̮˫ŦŁķ̮̮̮ƒĻ̮̮
ƒ̮Ʈ˫čġ̮˫Ɠ̮̮̮˭ żƉłŒƌ̮̮Ģ̮Ʈ˫ƏķƖŁ̮̮ŀ̮ő˫ŝ̮̮̮˭ Ƌŝķ̮̮ŀ̮žť̮̮̮ƕ̮̮̮ŔƜƁ̮̮̮ķŗ̮̮̮ķŗķœ̮̮̮ĢƌŔ̮š˫Ļ'̮̮̮̮ƕ̮̮Ŕ̮ƏƖŢƜč̮̮/bi -/ Ś̮ƜƏ̮̮̮ƋƓ̮̮̮ŗœ̮̮ŀ̮žťġ̮ř˫ŝ̮̮̮ƕ̮̮̮ƋƓ̮̮̮ŗœ̮̮

ġ̮ř˫ŝŔƜƁ̮Ƈ̮˫ŶŽ̮̮ŀ̮ŝķ̮'Ǝ̮Ʈķ̮̮Ģ̮ğĘƮƕ̮̮̮˭ ġœŘĜƉ̗ŵŔƐĕ̮Ż̮˫ŮŶƏķŖ̮čƮ̮Ř̮ġ̮̮̮̙ Ļ˫ƁƔ̮ŉƖŁĢ̮̮̮̮ƒĻ̮Ɗ̮˫ŲƏ̮̮̮̩ ėķƕġ̮ř˫ŝ̮̮ƎƮķ̮Š̮ƮƖğ̮̮̮̩ ŔƜŢŒĻ̮̮
ŀ̮ŝķ'̮̮

 

1. The Intenational Phonetic Alphabet (IPA) 

2'̮̮̮̮Řěŕ̮ŀƉŵ˹̮̮ġ˫ƓŔƏƖŢƜč̮ƍœƖĻ̮ġœŘěŗ˫ěŔƐĕ̮˭˫ŊƐƮķ̮ŗœ̮ŔƏƖŢƜč/ham-/ ƕ/bi -/̮ŬƂŽ̮ŗķŘĜŁ̮řķ̮ŚƜƓŘč̮ġķŘĻ̮ƒě̮ŀŝķ
̮̮˫ƌķ̮̇ŔƮœŘğ̮Řěŕ̮ŗ˫Ļ̮ĚƮ̮ŘŲƏ̮œŗƖƌ̮ŔƏƖŢƜčŠ̮ŒĻ̮ŗœ̩œķœ̮˭̙ƜƉŎŁ̮ƕ̮żƜťƖŁ̮ƒĻ̮ūƖĻŘƌƒ̮Ļ̮˫Ɠ̮̮ ĢŝŗŘĻ̮ƒƏ˫ğķŔŉ̮ĿŗƖť

Ģƌ'̮ŔƏƖš 



˸˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

̮ƎƮķ̮řķ̮ĚƮ̮ŘƓ̮˭ƒƌķœķ̮ŗœġ̮˫ƓŔƏƖŢƜč̮̮̮̮ ĢƁ˫Ƃłšķƒ̮ĻŦ̮žŁƜ̮̮̮̮̙Ģ̮ƌ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮ŘƓ̮ġķŘĻ̮'œŘƜğŔ̮ƏƖŢƜč̮̮ ̩˫ĠƮ˫ŉ̮ķŔłĻķ̮˭
̮ŗœ̮ƍī̮ġŗ˫łő˫ŝ̮ŠƂƏ̮ƕ̮Ģŉķƕ̮̩ ėķƕ̮̙ƜĜŢŁĢ̮ƌ̮ŤŒŢƌ̮ŔƮŔŉ̮ġ˫Ɠƒ̮Ʈ˫č̮ŘĻ̮ƍī̮ĢƮ˫ƐŶƌ̮ŘƜŅĮŁ̮ŜĎŝ̮˭œƖš̮̮ ġ˫Ɠ̮̮ ƍī̮ƒĻ̮ƒě

Ģ̮ƌ̮̙Ŧłƌœ̮Ɩš̮̮̮˭Ģ̮ƌ̮̙ƜƉŎŁœ̮œŘğ̮̮ ˭̮̮ ƒĻ̮ƊřƣŘ̮ěŕ̮̮ƒ̮Ʈ˫č̮ƒě̮ŀŝķ̮̙ Ŧłƌ̮ġ˫Ɠ̮̮ ̙ƂłŞƌ̮ġ˫ƓėķƖĜŁ̮ĢĠ̗Ɠ̮˫ƓŔƏƖŢƜč̮ƎƮķ̮ƒĻ̮̩ŔƏƖš
Ʈ̮˫ƐŶƌ̮ġķŗķœ̮ƕė̮ķƕ̮ƒĻ̮ĚƮœŚƏ̮Ģƥ̮̮̮̮ƀłŢƌŀ̮ƮœƕŔŎƌ̮˭ġŔŶĻ̮Ɗ˫ğ̮ŗœ̮'ŔƐłŞƓĺ̮ƜěŘŁ̮ġ˫ƓƓ̮̮ġŘƮŖčƒ̮Ʈ˫č̮ųķƖƏķ̮˫Ļ̮ŔƏƖŢƜč̮Ř̮̮ ġ˫Ɠ

Ģ̮ƌ̮ŤŒŢƌ̮̩Ŕš̮ĢŝŗŘĻ̮ĢƏ˫ğėķƕ̮̮ ƎƮķ̮ŘłƔĻ̮ęŗœ̮ġķŘĻ̮'œƖš̮˫ Ɠŗ˫ěƕř˫ŝ̮̮ Ĺ˫ŒłƏķ̮Ťő˫š̮ƒƏƖ̗Ə̮ĚƮ̮ŔƏƖŢƜč̮̩ƕŘğ̮ŘƓ̮řķ̮˭
Ʈ̮ŘŲƏ̮ĹƖĕŗ˫ĕ̮ŗœ̮ƕƧ̮̮̮Ģ̮ƌ̮ŗķŘƁ̮ĢĻ˫Ʈřŗķ̮œŗƖƌ̮ĢĠƐƜƔĻĢ̮Ļ˫Ʈřŗķ̮ƎƮķ̮'œŘƜğĢ̮ƌ̮ƒĵķŗķ̮ĢĠƐƜƔĻ̮ġ˫ƓƖƉĻ˫Ł̮ĺƈ˫Ɓ̮ŗœ̮˫Ɠ'̮ŔƏƖš̮

˶̦&˲̦&̦̦Ɩ̦ŢƜčġ̦˫ƓŔƏ̦̦Ģ̦Ɓ˫Ƃłšķ̦̦Ƌ̦ŝķř̦˫ș̂
ƍ̮˫̗Ɠƒ̮ƏƖğ̮̮̮̓ ̮ŠŒĻ̮ŗœ̮ƒě̮̀˭ Ŕš̮ƍ˫ƜĻ̮̦̦̒ŗ̮œ̮̮Ģ̮ĕƖƉĻ̮̮̮˭ ġŔōŘŝ̮̮̮˫ ƔƐŁ̮̮Ě̮Ʈ̮̮Ģ̮Ɓ˫Ƃłšķ̮ŔƏƖŢƜč̮̮Ƌ̮ŝķř̮˫ŝ̮̮œ̮Ɩŉƕ̮̮œ̮ŗķœ̮̮ƒ̮ě̮̮ġ̮ķŘĻ̮̮
ŀ̮ő˫ŝ̮Ƌ̮ŝķġ̮˫Ɠ̮̮Ŕ̮ƮŔŉ̮̮̩ œ˫žłŝķ̮̮Ģƌœ̮Ɩš̮̮̮ƕ̮̮ƍī̮Ŕ̮ƏƖŢƜč /ham-/ ŀ̮ŝķ̮'Ǝ̮Ʈķ̮Ŕ̮ƏƖŢƜč̮̮˫ Ļ̮Ƈ̮˫ŦŁķ̮̮̮ƒĻ̮ƒ̮Ʈ˫č̮̮˭ Ģ̗ŝķ̮̮̩ ėķƕĢ̮Ʈ˫Ɠ̮̮˫ Ļ̮̮
Ɗ̮ƖƔžƌ̮̮Ģ̮ƓķŘ̗Ɠ̮̮ƕ̮̮̮ŀ̮ěŗ˫Ţƌ̮̮Ģ̮ƌƕ̮̮œř˫ŝ̮̮Ģ̮ğĘƮƕ̮Űžō̮˫Ļƒ̮Ʈ˫č̮ƒĻ̮œƖő̮ţ˫ő̮ĢƮķƕī̮ġ˫Ɠ̮̮̙Ŧłƌ̮Ģ̗ŝķ̮ġ˫ƓĢ̮ƌœ̮Ɩš̮̮̮̮ ˫Ļ̮ƕ

Ƌ̮ŝķ̮˭ĢƮ˫ƐŶƌ̮ĿķŘƜƜźŁ̮œ˫ŊƮķĢ̮ƌ̮ŔƜƈƖŁ̮ġŔƮŔŉ̮ƀłŢƌ̮ġ˫Ɠ̮̩ ėķƕ̮Ɗ˫ŲƏ̮ĹƖĕŗ˫ĕ̮ŗœ̮ŔƏƖŢƜč̮ƎƮķ̮œŘĜƉ̗ŵ̮'ŔƐě̮̮ ġř˫ŝ
Ģ̮ƌ̮ġƕŘƜč̮Ģ̗ŲƐƌ̮ġƖĠƈķ̮řķ̮˭ġŔōŘŝ̮ĢĕƖƉĻƍ̮˫ŢƏ̮ƒě̮ŔƐěŔ̮ƐƓœƥ̮̮̮̮̮ ĢƏƕŗœ̮Ɗ˫ŊŞƏķ̮̮ ĢƁ˫Ƃłšķ̮Ɗ˫ŲƏŝ̮ķ̮ŠƮƖğ̮ƎƮķŀ̮.̮

˶̦&˲̦&˲̦&̦̦̦̦ ĢƁ˫Ƃłšķ̦ŔƏƖŢƜčƋ̦ŝķř̦˫ș̦̂/ham- / 

̮̓ ̮ƇƕŔŉ̮ŗœ˲̮̮̮˭̮̒ƒ̮ƏƖ̗Ə̮̮řķ̮ĢƮ˫ƓƋ̮ŝķ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮œŘĻŗ˫ěř̮˫ŝ̮̮/-ham/̦ ̦Ģ̮ğĘƮƕ̮˭ƒƮ˫č̮ųƖƏ̮˫Ļ̮̩ķŘ̗ƓĢƮķƕī̮ġ˫Ɠ˼̮̮̮̮ ųƖƏ̮ƕ
ƒ̮Ʈ˫č̮ĢƮ˫ŊƓ̮ŀő˫ŝ̮̮̮ƒĻƊ̮˫ŲƏ̮ĿŗƖťŝ̮ķ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏ̮ŔƐƌ'̮ŀ̮

 

˼̮̩ œķœ̮ƒĵķŗķ̮˭ŠƓƕĘč̮ƎƮķ̮ŗœ̮'Ň̮ķƕ̮̆ƕ̮̅ĢŞƮƖƏķƕī̮̆ġķŚŊƌ̮ƍƖłŝ̮ƕœ̮ŗœ̮˫Ɠ̮řķ̮ŚƮ˫̗łƌ̮ŌŮŝ̮ƕœ̮ĢƮ˫̗Əř˫Ļ̮̙Ɯƈœ̮ƒĻ̮̅ĢŞƮƖƏ
ŵ̮ĢƮķƕī̮ĿŗƖť̮˭ŀŝķ̮̩ķŘ̗Ɠ̮ĢƮ˫ŊƓ̮ŴƜŮƂŁ̮˫Ļ̮ƒě̮˭ĢŞƮƖƏķƕī̮'ŀŝķ̮ƒłŽŘğ̮ĿŗƖť̮ĢƏ˫Ļř̮̙ƜƉŎŁĢğĘƮƕ̮ƕ̮ĢƐƜ̮ġ˫Ɠ

̮̩ ėķƕ̮ĢŲžƉŁĢƌ̮ŜĜŶƐƌ̮ķŗ̮ŗ˫łžğ̮ŗœ̮˫Ɠ̮̮˭ƇƖƮ̮̓œř˫ŝ˳˱˳˱̮̮˰˳˺Ň̮ķƕ̮˭̙Ļ˫Ƃƌ̮ŗœ̮'̮̮̒ ġ˫ƓėķƖĜŁ̮ƒĻ̮̩ėķƕ̮ƒƮŚŊŁ̮˫Ļ̮ĢŞƮƖƏ
̮̙ ƜĜŢŁĢƌ̮ŗ˫Ĝšī̮ķŗ̮ƍī̮ĢƮ˫ƐŶƌ̮ƕ̮ġŗƖłŝœ̮ŗ˫łő˫ŝ̮˭̒ŔƏƖŞč̮ƕ̮ƒƮ˫č̮˭ŔƏƖŢƜč̮ƍƖĖ̗Ɠ̮̩̓ŔƐƓœ̮̮ ˭ƇƖƮ̮̓ŔƐě˳˱˳˱̮̮ ˰˵˶̮'̒

ƒ̮ĻŇ̮ķƕ̮ŗœ̮˭ŚƮ˫̗Ł̮ƎƮķ̮Űžō̮ŗƖŲƐƌ̮̩ œķœ̮ĢŞƮƖƏ̮̩̓ŘƜŁ̮Ŭő̮ŀƌƤŵ̮řķ̮˫Ɠ&̮̩œ˫žłŝķ̮ŔƏƖŢƜč̮ƕ̮ƒƮ˫č̮ƍ˫Ɯƌ̮řŘƌ̮ŠƮ˫̗Ə̮ġķŘĻ̮̒
Ť̮ŒŢƌ̮ġķŘĻ̮̒'̮̓ƒŮƂƏ̮ŀƌƤŵ̮řķ̮ŚƜƏ̮ĢŞƮƖƏķƕī̮ŗœ̮'ŀŝķ̮̩Ŕš̮̩ ėķƕ̮ƕ̮˫ƓėķƖĜŁ̮ƍƕŗœ̮ĢƮ˫ŊƓ̮ġ˫ƓřŘƌ̮ƍœŘě̮řķ̮ƕ̮˫Ɠ

ŀƌƤŵ̮Ŭ̮ő̮ƒŮƂƏ̮̩̓ŘƜŁ&'̮ŀŝķ̮̩Ŕš̮ƒłŽŘğ̮̩ŘƔĻ̮˫ƓėķƖĜŁ̮ƎƜĻ̮řŘƌ̮ŗœ̮ĢƮ˫ŊƓ̮ġ˫ƓřŘƌ̮ŚƮ˫̗Ł̮ġķŘĻ̮̒'̮



Ɖ̮ŎŁ̮̙ Ɯ̮̮̮̮ ųķƖƏķč̮ġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˸˴ 

 

̮̓ƇƕŔŉ˳̮̒ŀžť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮/ ham-/̮

 ̮

̮̓ ̮ƇƕŔŉ˲̮̮ ƒĻ̮̒Ŕ̮ƏƖŢƜč̮œŘĜƉ̗ŵ̮ĢŝŗŘĻ /ham-/ Ƌ̮ŝķ̮ŗœƚ̮ƌ̮ġŔōŘŝ̮ĢĕƖƉĻ̮ŗœ̮ƀłŢƌ̮ġ˫Ɠœ̮řķœŘč̮̮̮ƕ̮̮Ů̮ĻķŗƧ̮̮̮ƍ̮˫Ɯƌ̮̮ƒ̮ƈƖƂƌġ̮˫Ɠ̮̮
ġ̮ŗƖłŝœ̮̮Š̮Ɯč̮̮ƕ̮̮Ŝ̮č̮̮řķ̮̮Ƈ̮˫ŦŁķ̮̮ķ̮ŗ̮ŔƏƕ̮̮Ǝ̮šƕŗ̮̮̮Ģƌœ̮ř˫ŝ̮'ŗ̮œ̮̮ƒ̮ƏƖ̗Ə̮ƎƮķĚ̮Ʈ̮˭˫Ɠ̮̮Ŕ̮ƐƮīŘŽ̮̮Ģ̮Ɓ˫Ƃłšķ̮ƒ̮ƈƖƂƌ̮ƍƕŗœġ̮ķ̮œ̮ŗķœ̮œƖŉƕ̮̮
ƒ̮ě̮̮̮ŗœ̮̮̮ƍī̮̮̮̮ ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč/ham-/̮̮ƒ̮Ļ̮̮̮ƒƮ˫čġ̮˫Ɠ̮̮̮̙ Ŧłƌ̮Ģ̗ŝķ̮̮ŀ̮ŝķ̮̩Ŕš̮̮ƕ̮̮̮œ̮ķŔƏƕŘĻ̮̮̮˭ ̙ť˫ō̮̮ƍ̮˫ƐĖ̗Ɠ̮̮̮ŗœ̮̮ƈ̮ƖƂƌƧ̮̮̮Ģ̮̗ŝķ̮̮
Ģ̮Ɓ˫Ļ̮̮ĢƌŔ̮Ə˫ƌ̮'Ǝ̮Ʈķ̮̮Ɩ̮Ġƈķ̮̮ƍ̮˫ŢƏ̮̮ĢƌŔ̮Ɠœ̮̮ƒě̮̮Ŕ̮ƏƖŢƜč /ham-/ ƍ̮ƕŔĻ̮̮Ř̮ƜƜźŁ̮̮ƈ̮ƖƂƌƧ̮̮̮ġ̮ŗƖłŝœ̮̮̮˭ ƒƮ˫č̮̮̩ ėķƕġ̮˫Ɠ̮̮̮̮ ŔƮŔŉĢ̮ƌ̮œř˫ŝ̮̮ ƒě

Ɛ̮łŞƓ̮ĢƓķŘ̗Ɠ̮ƕ̮ęķŘłšķ̮˭ġŔƏƕ˫ŢƮƖő̮ŬĻķƕŗ̮ŘĠƏ˫ƜĻ̮ŘłŢƜĻŔ̮'̮̮̮Ģ̮ƌ̮ƍ˫ŢƏ̮ĢƮ˫ŊƓ̮ġƖĠƈķ̮ĢŝŗŘĻč̮̮ƎƮķ̮ƒě̮ŔƓœŢ̮Ɯ̮ŔƏƖƒ̮Ļ̮̮
ƒ̮Ʈ˫č̮̮ġ˫Ɠġ̮ķŗķœ̮̮ŀ̮ő˫ŝ̮̮ ĢƮ˫ŊƓ̮ġ˫ƓCVC)̮˭CVCC̮̮̮̮ƕ(CV.CVC̮̮̮˭ ŀŝķ̮̩Ŕš̮̙Ŧłƌ̮̮˫̮ƌķ̮̮̮̮ Ɗ˫̗Ł̮ŗœ̮ƍī̮ĢƮķƕī̮ŀƜžƜě

Ģ̮ƌ̮ŀĻ˫Ņ̮œŗķƖƌŔ̮Ə˫ƌ. ƒ̮ƌķœķ̮ŗœ̮̮ ˭̮̮̙ƜƉŎŁ̮ƒĻĢ̮ĠƐƜƔĻ̮̮̮čŢ̮Ɯ̮̮ ŔƏƖ̮̮ĢƁ˫ƂłšķƋ̮ŝķ̮̮ ř˫ŝ/-ham/̮ ̮̮̮ ŗœ̮̮ƀłŢƌ̮Ƌŝķt]ὄe.rᾎd-[ham.̮̮
̮̮ ̅ġŗ˫ŉ̮̮̆ ƒƮ˫č̮ĢƮ˫ŊƓ̮ŀő˫ŝ̮˫Ļ(CV.CVC)̮̮̮˭̮̩ ėķƕ̮řķ̮ĢğŔƐƮ˫̗Ə̮ƒĻ̮̮ ġ˫Ɠ̮̓ ̮ƇƕŔŉ˲̮̮ ̒ƒ̮ļŁŗ̮ś˫ŝķ̮ŘĻ̮̓ ̮ġŔƐĻ˼̮̮ ̒ŗ̮œ̮̮ġ̮ƖƉĻ˫Ł̮̮
Ģ̮ĠƐƜƔĻ̮˼̮̮̓Ģ̮ƌ̮ƒłőķœŘč̮̒'̮œƖš̮

ƒļŁŗ̮ġŔƐĻ̓̒˲  
MAX - IO>> *COMPCOD>> ONSET>> ALIGN-R (morph, syll)>> NO 

CODA 

 



˸˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

̮̓ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł˲̮̮̒
Ƌŝķ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮ĢĻ˫Ʈřŗķ̮ř˫ŝ/ ham-/̮̮ŗœƋŝķ̮łŢƌ̮ƀ[ham.-dᾎe.rὄt]̮̮̅ ġŗ˫ŉ̮̆

 ̮

̮̓ ̮ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮ĢĻ˫Ʈřŗķ˲ġ̮ķŘĻ̮̮̮̮̮̒ƋŝķT̮̮ƀłŢƌ t]ὄe.rᾎd-ham.̮̅ ġŗ˫ŉ̮̮̆ŗ̮œ̮̮̮̮ĢĠƐƜƔĻ̮ƧƮŘŲƏ̮ĹƖĕŗ˫ĕ̮̮ ƕ̮ŜƐƮŘč̓
̮̮ ˭ĢĜŞƐƈƖ̗ŝķ˳˱˱˵(̮˲˺˺˴̮̮̮̒Ģ̮ƌ̮ƍ˫ŢƏ̮ƒě̮ŔƓœś̮˫ŝķ̮ŘĻ̮ƒ̮ļŁŗġ̮ŔƐĻ̮˲̮̮̓˭ ̮̮̙̒ Ĝš̮̮ƒ̮ƐƜƔĻ̮̮ƎƮķ̮̮̮̩ ėķƕ̮Ɛ̮ƮŚğƧ̮̮(a)̮̮Ĺ̮˫ŒłƏķ̮̮̩ Ŕš̮̮

ŀ̮ŝķ̮̮'̮̮ƎƮķƒ̮ƐƮŚğ̮̮̮˫ ƔƐŁ̮̮Ģ̮Ļ̮̆̆ŀƮœƕŔŎƌ̮řķ̮̅ ̅ƒƏ˫Ʈ˫č̮̮ŀ̮ŝķ̮̩œŘě̮ĢŮŒŁ̮̮ƒ̮ě̮̮̮˫ Ļ̮̮ƒ̮ŉƖŁ̮̮ƒ̮Ļ̮̮ļ̮ŁŗƧ̮̮̮Ǝ̮ƜƮ˫čŘ̮Ł̮̮Ǝ̮Ʈķ̮̮ŀ̮ƮœƕŔŎƌ̮̮ŗ̮œ̮̮
ƒ̮ļŁŗ̮̓ ̮ġŔƐĻ˲̮˭ ̮̮̮̙̒ Ļ˫ƁƋ̮Ţĕš̮ƖčĢ̮̮̮ŀ̮ŝķ̮̮ 'ŗ̮œ̮̮̮˭ ̙Ļ˫Ƃƌ̮̮ƒ̮ƐƮŚğġ̮˫Ɠ̮̮Ř̮ĠƮœ̮̮ƒ̮Ļ̮̮̮̙ Ɯƈœ̮̮Ũ̮ƂƏ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮ƒ̮ļŁŗƣ˫Ļ̮̮̮œŗ̮̮̮̩ ŔšŔ̮Əķ̮̮ ˰
Ś̮ğƮ̮Ɛ̮Ƨ̮̮̮̮̓b) ̮˫ Ļ̮̮Ż̮Ŗō̮̮̮̮ Ňķƕ/m/̮̮̮˭ ŔƏƖŢƜč̮řķ̮̮̮̮ ̅œķŔƏƕŘĻ̮ƕ̮œķŔƏƕŗœ̮ĢĠƐƜŢƜĻ̮̆ŀƮœƕŔŎƌķ̮ŗ̮̮Ũ̮ƂƏ̮̮̮˭ ŀŝķ̮̩œŘě̮̮Ś̮ğƮ̮Ɛ̮Ƨ̮̮̮̮̓c) ̮̮ ˫Ļ

̮ŻŖōƏ̮˫Ʈ˫č̮ƍķƖŒ̗ƓƧ̮̮̮/t/̮̮̮ƒƮ˫č̮řķ̮̅ œķŔƏƕŘĻ̮ƕ̮œķŔƏƕŗœ̮ĢĠƐƜŢƜĻ̮̆ŀƮœƕŔŎƌ̮ŨƂƏ̮ƕ̮̮ƕ̮̮Ģ̮Ļ̮̆̆ŀƮœƕŔŎƌ̮̮ ŗƕœ̮řķ̮̅̅ƒƏ˫Ʈ˫č
̮̮ Ňŗ˫ő̮ŀĻ˫Ɓŗ̮̩ ƕƤŵ̮'ŀŝķ̮̩Ŕš̮̮̮ŘĻ̮̮̮˭ ƎƮķ̮̮Ɛ̮ƮŚğƧ̮̮̮(d)̮̮ƒ̮Ļŗ̮Ɩŭ̮̮̮̩ ĘƮƕġ̮ķ̮̮ƒ̮ƐƜƔĻŘƜŹ̮̮̮̙ ̗ŵ̮̮ƕ̮̮ŀŝķ̮̩œŘě̮̮̮̮ ˫Ļ̮̮ ƎƮř˫Źī̮ƍķƖŒ̗Ɠ̮Ƈ˫ŦŁķ

ń̮ŵ˫Ļ̮ŔƏƖŢƜč̮ƍ˫Ʈ˫č̮ƒĻ̮ƒƮ˫č̮̮œ̮˫ŊƮķ̮̮ƒ̮ŵƖ̗Ŋƌř̮ķ̮ġķ̮̮Ũ̮ƂƏġ̮˫Ɠ̮̮̮̩ ŘƜŊƏřġ̮ķ̮̮ŀ̮ŝķ̮̩Ŕš̮̮'ř̮ķ̮̮ġ̮˫ƓŔƌ˫Ɯč̮̮Ƌ̮ƜƂłŞƌ̮̮Ǝ̮Ʈķ̮̮̮˭ ŨƂƏ̮̮
̮̙ ƜĜŢŁ̮ƒ̮šƖő̮Ģ̮ƏķƖŒ̗Ɠ̮̮Ģ̮Ə˫Ʈ˫č̮ř̮˫ŊƌŘƜŹ /ᾠm-/ ŀ̮ŝķ̮'ƒ̮ĕŘğķ̮ś̮˫ŝķ̮ŘĻ̮̮Š̮ƓƕĘč̮̮Ř̮ĠƐƓī̮̮ƕ̮ƍ̮ķŗ˫Ĝ̗Ɠ˼̮̮̮̓˲˴˺˶̮̮ ˰˷˺̮̮̮̒
Ģ̮őŘĻ̮̮ƒ̮šƖőġ̮˫Ɠ̮̮Ģ̮ƏķƖŒ̗Ɠ̮̮Ģ̮Ə˫Ʈ˫č̮̮̮ŗœ̮̮Ģ̮ĕƖƉĻ̮̮ġ̮ŔōŘŝ̮̮ř̮˫Ŋƌ̮̮̮˭ ŔƐłŞƓ̮̮˫̮ƌķ̮̮̮ƎƮķ̮̮ĺ̮ƜěŘŁ̮̮ţ̮˫ő̮̮Ŕ̮Ɓ˫Ž̮̮ř̮ƖŊƌ̮̮Ģ̮ŉķƕ̮̮̮ĢƌŔ̮š˫Ļ'̮̮̮

̮̮̩̅ř˫Źī̮̆ŀƮœƕŔŎƌ̮˭ƒƐƮŚğ̮ƎƮķ̮ř˫ŊƌŘƜŹ̮ŗ˫łő˫ŝ̮ƒĻ̮ƒŉƖŁ̮˫ĻƏ̮Ɯ̮Ś̮̮̮̮̮ŨƂƏ̮˭ ŀŝķ̮̩Ŕš̮̮ķ̮˫ĻƮ̮Ǝ̮Ƈ̮˫ōƒ̮ě̮ŀšķœ̮ƒŉƖŁ̮ŔƮ˫Ļ̮˭̮̮

 

.̸ ̮̓ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ŘĠƐƓī̮ŠƓƕĘč̮ƒĻ̮ƒŉƖŁ˫Ļ˲˴˺˶̮̮ ˰˷˺őŘĻ̮œƖŉƕ̮̒Ģ̮̮ƒšƖő˫Ɠġ̮̮ƏķƖŒ̗ƓĢ̮̮ř˫Źīġ̮̮̮˫ č̮ƕƮƏ˫Ģ̮̮ƕ̮̮ŗœ̮̮čĢ̮̮ƍī̮̮̮ķŘŽƮŔƐ̮̮ŔŢŁƮ̮Ŕ̮̮
őŘĻĢ̮̮ƍķƖŒ̗Ɠ˫Ɠ̮̮ŗœ̮˫̮čƮ̮ƍ˫̮̮̮̩ ėķƕ̮̮ŗœ̮̮ƖğƮŠ̮ĕƖƉĻĢ̮̮ŔōŘŝġ̮̮ř˫Ŋƌ̮̮̩œŘ̗š̮̩Ŕš̮̮ŀŝķ̮'ƐĖ̗ƓƜ˭Ǝ̮̮ś˫ŝķŘĻ̮̗̮ƓƜƎ̮̮ŴļƐƌ̮̮̓˲˴˺˶̮˰
˶˷˫ŊƓ̮ŀő˫ŝ̮̒ġ̮̮Ə̮̩ř˫Źī̮ƍƕŔĻƜŚ̮ķ̮ŗœƮ̮Ǝ̮̮ƖğƮŠ̮̮ķŘĻ̮˭Řũ˫ō̮ŠƓƕĘč̮ŗœ̮'ŀŝķ̮ř˫Ŋƌġ̮̮Ɠ̮ŘčƜŚ̮̮Ź̮ŗķŘĜŁ̮ƕ̮ƖŢō̮řķƜŗƕŘũŘġ̮̮̮̮˭

ķ̮Ɗ˫Ə̮Řěŕ̮řķƮƎ̮ō̮ŗœ̮ŴļƐƌƜƎ̮ƉŎŁƜ̮̙ŗķœœƖőġ̮ķ̮ƍœƖĻ̮ř˫Ŋƌ̮ƒĻ̮˫ƔƐŁ̮ƕ̮ŀŝķ̮̩ŔšƮƎ̮ƕ̮Ʈğ̮ĘĢ˫Ɠ̮ƌ̮̮̩ŗ˫šķĢœ̮Ɩš.̮



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˸˶ 

 

Ř̮Ļ̮̮̮ ŠƓƕĘč̮ś˫ŝķ̮̮ ŗƖěŖƌ̮̓˲˴˺˶̮̮ ˰˶˷̮̮̮̒ ˭ŀ̮ő˫ŝ̮řķ̮ĢĜƮ̮̮ ĢƮ˫ŊƓ̮ġ˫Ɠ̮̮ ŗœ̮̮ ŠƮƖğ̮̮ ĢƮ˫ŊƓ̮ŀő˫ŝ̮˭ġŔōŘŝ̮ĢĕƖƉĻV̮̮
̮̩ ėķƕ̮ŗœ̮̮˰̙ƜļƁ̮řķ̮ĢƮ˫Ɠ[e]̮̮̮̅ ƎƮķ̮̮̆˭:]ὄ[̮ ̮ƕ̮ķ̮˭ƍī̮̮̮̮̮̆̅ŬĻŗ̮ŻŘō̮ƕ[o]̮̮̮̮̅̆ƕ̮̮ŀ̮ŝķ˼̮̮ƕ̮̮̮ƍ̮˫ŢƏ̮ųƖũƖƌ̮ƎƮķŔ̮ƐƓœƥ̮̮̮ƍ̮œƖĻ̮ř˫Ŋƌ 

ġ̮˫ŊƓ ƍ̮ƕŔĻ ̮̩ ř˫Źī ̮ŗœ ̮̮ĢĕƖƉĻĢ̮ŮŒŁ̮ńŵ˫Ļ̮ƕ̮ŀŝķ̮ġŔōŘŝŘ̮ƮŖčƍ̮œƖĻ ˽̮̮ġƣ˫Ļ̮ƒļŁŗ̮ġŗķŔƏ˫ŢƏ̮̮ŀƮœƕŔŎƌ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̩̏̆ ř˫Źī̮̮̮̮̮̅ ŗœ
̮̮̩ř˫Źī̮ġŗķŔƏ˫ŢƏ̮̮ŀƮœƕŔŎƌ̮ƎƮķŘĻ˫ƐĻ̮'ŀŝķ̮̩Ŕš̮ŠƮƖğ̮ƎƮķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ř̮ķ̮̮ŀ̮ƮœƕŔŎƌĢ̮ŮŒŁ̮ġ˫Ɠ̮̮ŗœ̮ŘƮŖč̮̮ƎƮķ̮̮ ĹƖŞŎƌ̮ŠƮƖğ

Ģ̮ƌœ̮Ɩš̮̮˭ġ̮ŔƐĻ˫ŊƓř˫Ļ̮ŔƐƮķŘŽ̮˫ƌķ˾̮̮ř˫Ŋƌ̮ķŗ̮ĢƮ˫ŊƓ̮ƎƜƐĕ̮̙ƜĜŢŁ̮˭Ģ̮̗ƏŔ̮Əķœŀ̮Ʈ˫ŵŗ̮ġķŘĻ̮˭ƒŊƜłƏ̮ŗœ̮'̮̮̮̮ ˭ŀƮœƕŔŎƌ̮ƎƮķ
̮̮ 'ŀŝķ̮̩Ŕš̮̅˫ŊƓ̮ƕ̮ƒƮ˫č̮ġřķŘł̗Ɠ̮̆ŀƮœƕŔŎƌ̮ŨƂƏ̮ƒĻ̮ŘƮŚğ˫ƏƎ̮Ʈķ̮̮Ũ̮ƂƏġ̮˫Ɠ̮̮œ̮ŔŶłƌ̮̮̮ƕ̮̮̮̩ ŘƜŊƏř̮˭ ġķ̮̮Ģ̮ƔƜŉƖŁ̮̮ġ̮ķŘĻ̮̮̮ō̮̮ ŻŖ

Ģ̮ƌ̮ŗ˫̗š̮ƒĻ̮ŀĻ˫Ɓŗ̮ŗƕœ̮řķ̮ƒƐƮŚğ̮ƎƮķœ̮ƕŗ.̮

˶̦&˳̦&̦̦ŀ̦žț̌ĢƁ˫Ƃłšķ̦ġ˫ƓŔƏƖŢƜčř̦˫ș̂
ƍ̮˫̗Ɠƒ̮ƏƖğ̮̮̮̓ ̮ŠŒĻ̮ŗœ̮ƒě̮̀˭ Ŕš̮ƍ˫ƜĻ̮̦̦̮̮̒ŀő˫ŝ̮˭ġŔōŘŝ̮ĢĕƖƉĻ̮ŗœŀ̮žťġ̮˫Ɠ̮̮̮̮ Ƈ˫ŦŁķ̮ƀƮŘŭ̮řķ̮ġŔƏƖŢƜč̮ƀłŢƌ

Ģ̮ƌ̮ĿŗƖť̮ƒƮ˫č̮ƒĻ̮ĢƁ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč̮̮˫ƓŔƏƖŢƜč̮ƎƮķ̮'œŘƜğ̮̮ ˰řķ̮ŔƐŁŗ˫ļŵ/̮&/bὄ̮˭/bi -/̮˭/na-/̮˭/nὄ-/ ƕ̮/ham-/'̮ ̮̮ ƒě̮̮ ˫Ļ
Ģ̮ğĘƮƕ̮Űžōƒ̮Ʈ˫č̮ƒĻ̮œƖő̮ţ˫ő̮ĢƮķƕī̮ġ˫ƓĢ̮̗ŝķ̮ġ˫ƓĢ̮łžť̮ƕ̮ĢƉŶŽ̮˭̮̮̮̮̙ŦłƌĢ̮ƌŔ̮ƏƖš̮̮Ʈ̮˫ƐŶƌ̮ĿķŘƜƜźŁ̮œ˫ŊƮķ̮˫Ļ̮ƕ̮̮ ˭Ģ
ŀ̮žťġ̮˫Ɠ̮̮Ŕ̮ƜƈƖŁ̮ġŔƮŔŉ̮ƀłŢƌ̮̮̮ĢƌƐ̮ěƐ̮'̮Ŕ̮

˶̦&˳̦&˲̦&̦̦ŀ̦žț̌ĢƁ˫Ƃłšķ̦ŔƏƖŢƜčř̦˫ș̦̂/bὄ- /̦

̮̓ ̮ƇƕŔŉ̮ŗœ˳̮̮̮˭̮̒ƒ̮ƏƖ̗Ə̮̮œŘĻŗ˫ě̮řķ̮ĢƮ˫Ɠŀ̮žť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮̮/bὄ-/̮̮Ģ̮ğĘƮƕ̮˭ƒƮ˫č̮ųƖƏ̮˫Ļ̮̩ķŘ̗ƓĢ̮Ʈķƕī̮ġ˫Ɠ̮̮̮̮ ųƖƏ̮ƕ
ƒ̮Ʈ˫č̮ĢƮ˫ŊƓ̮ŀő˫ŝ̮̮̮ƒĻƊ̮˫ŲƏ̮ĿŗƖť'̮ŀŝķ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏ̮ŔƐƌ̦

 

'˼ š̮Ɩğ̮œƖƐš̮ŘĻ̮̩ƕƤŵĢ̮̮˭ŝ̮ŗŘĻĢ̮˫Ɠġ̮̮łŝƖěīƜĜĢ̮̮Ɗ˫ŊƏķ̮̮˭̩Ŕš̮˫̮Ļ̮̮̩œ˫žłŝķ̮̮řķ̮̮ƊŘƏ̮̮ ĿŘč̮ŗķŚŽķ(Praatt)̮̮Ə̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ŘĠƐƓī̮ŬŝƖŁƜ̮Ś̮
œķŔŞƏķ̮œƖļƏġ̮̮˫Ɛě˫ĕĢƮ̮̮[ᾐ]̮̮Ɩğ̮ŗœ̮ķŗƮŠ̮̮ĕƖƉĻĢ̮̮ŔōŘŝġ̮̮ĖƏŘğƜ̮Ǝ̮̮˫Ɠ˫ŊƓ̮ŗœĢƮ̮̮̮̩ Ŕš̮ųƕŘš̮ƒěķƕ̮˫Ļ̮ƒě̮̮ ̩ŔƏ˫ŝŗ̮Ŀ˫ļŅķ̮ƒĻ̮ŔƏķ

̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ŘĠƐƓī̮̓ŀŝķ˲˴˺˶̮˰˶˷'̒ 

2. Violable 

3. Resyllabification 



˸˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

̮̓ƇƕŔŉ˳̮̒ŀžť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮/ bὄ-/̮

 ̮

̮̓ ̮ƇƕŔŉ̮ŗœ˳œ̮ķŔƏƕŗœ̮˭̮̮̒Ŕ̮ƐƮīŘŽ̮̮̮˫ Ļ̮ſ˫Ƃłšķ̮̮̮̩ œ˫žłŝķ̮̮ř̮ķ̮̮Ŕ̮ƏƖŢƜč̮̮/bὄ-/ ̮̙ ƌ˫š̮̮Ƌ̮ŝķƒ̮Ʈ˫č̮ġ˫Ɠ̮̮ŀ̮ŝķ̮̮'œ̮ķŔƏƕŘĻ̮̮̮˭ ̙ť˫ō̮̮
ŀ̮žťġ̮˫Ɠ̮̮ƀ̮łŢƌ̮̩ Ŕš̮̮ġ̮ŔƮŔŉ̮̮ŀ̮ŝķ̮̮̮ƒě̮̮Ģ̮ğĘƮƕġ̮˫Ɠ̮̮Ģ̮ƁƤőķ̮ŀļņƌ̮̮̮ƕ̮̮Ģ̮łƜŦŒš̮̮̮ķŗ̮̮ƍ̮˫ƜĻ̮̮̮Ģƌ̮̮ 'ŔƐƐě̮̮ ĢƮ˫ŊƓ̮ġƖĠƈķ̮ĢŝŗŘĻ
Ģ̮ƌ̮ƍ˫ŢƏƒ̮Ʈ˫č̮ƒĻ̮ŔƏƖŢƜč̮ƎƮķ̮ŔƓœŀ̮ő˫ŝ̮ġķŗķœ̮ġ˫Ɠ̮̮ ġ˫Ɠ̮˫ ŊƓĢ̮Ʈ̮̮CVC)̮˭VCVC̮̮ ˭CVCV̮̮̮̮ ƕ(CVCVC̮̮̮̮ ̩Ŕš̮̙Ŧłƌ
ŀ̮ŝķ'̮̮̮̮̮ ˭ƒƌķœķ̮ŗœ̮̮ ̙ƜƉŎŁ̮ƒĻĢ̮ĠƐƜƔĻ̮̮ŀ̮žť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ /-ὄb/ƀ̮łŢƌ̮ŀžť̮ŗœ̮̮pad]-.ὄ[b̮̮̮̆ƍ̮˫ļƜłŢč̮̮ ̮̮̅ ŀő˫ŝ̮˫Ļ

̮̮ƒƮ˫č̮ĢƮ˫ŊƓ(CVC)̮̮˭̮̩ ėķƕ̮řķ̮ĢğŔƐƮ˫̗Ə̮ƒĻ̮˫ Ɠ̮̓ ̮ƇƕŔŉ̮ġ˳ƒ̮ļŁŗ̮ś˫ŝķ̮ŘĻ̮̮̮̒ġŔƐĻ̮̮̒˳̮̮̓ŗ̮œ̮̮̮̮ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮̮̒˳̮̮̮̮̓ ƒłőķœŘč
Ģ̮ƌ'̮œƖš̮

ƒļŁŗ̮ġŔƐĻ̓̒˳  
MAX - IO > NO HIATUS>> ONSET>> ALIGN-R (morph, syll)>> NO CODA 

 

̮ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̓̒˳̮̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮ĢĻ˫Ʈřŗķŀžťř˫ŝ̮/ bὄ-/̮̮ŗœƀłŢƌ̮ŀžť̮[bὄ.-pad]̮̆ƍ˫ļƜłŢč̅ 

 
̮

̮̮ĢĻ˫ƮřŗķĢ̮ĠƐƜƔĻ̮ġƖƉĻ˫Ł̮̮̮˳̮̮̓ƀłŢƌ̮ŀžť̮ġķŘĻ̮̒/bὄ-pad/̮̮̮̮̆˭ ̅ƍ˫ļƜłŢč ̮˫Ļ̮̮Ŕ̮ƏƖŢƜč̮̮Ģ̮Ɓ˫Ƃłšķ /bὄ-/ ƍ̮˫ŢƏŔ̮ƐƓœƥ̮̮̮̮̙ ƌ˫ŶŁ̮̮
Ɗ̮˫ŲƏŔ̮Ɛƌ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ģ̮ŉķƕ̮̮̮ŗœ̮̮Ĺ̮Ɩĕŗ˫ĕ̮̮̮̮ ĢĠƐƜƔĻ̮ƧƮŘŲƏ̮̮ ˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(̮˲˺˺˴̮̮̮̒ŀ̮ŝķ̮̮ 'ś̮˫ŝķ̮ŘĻ̮̮



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˸˸ 

 

ƒ̮ļŁŗġ̮ŔƐĻ̮˳̮̮̮̓˭ ̮̮̮̙̒ Ĝš̮̮ƒ̮ƐƜƔĻ̮̮̮ƎƮķ̮̮̮̩ ėķƕ̮̮̮ŚğƐ̮ƮƧ̮̮̮(a)̮̮Ĺ̮˫ŒłƏķ̮̮̮̩ Ŕš̮̮ŀ̮ŝķ̮̮ 'Ǝ̮Ʈķ̮̮ŗ̮˫łő˫ŝ̮̮ƒ̮ƐƜƔĻ̮̮ġ̮ķŗķœ̮̮Ģ̮ğĘƮƕġ̮˫Ɠ̮̮ġ̮řŗ˫Ļ̮̮ŀ̮ŝķ̮̮ ˰Ř̮Ɠ̮̮
ƕ̮œ̮̮̮˫ ŊƓ̮̮ġ̮ķŗķœ̮̮ř̮˫Źīƥ̮̮̮ĺ̮ŝ˫Ɛƌ̮̮Ŕ̮ƐłŞƓ̮̮̮ƒě̮̮̮̅ ̩ř˫Źī̮̆ŀƮœƕŔŎƌ ̮ķŗ̮̮̮ƒĻŗ̮Ɩŭ̮̮̮̙ ƌ˫ě̮̮ŀ̮Ʈ˫ŵŗ̮̮̮̩ œŘě̮̇ ŔƏķ̮̮ř̮Řƌ̮̮ė̮ķƖĜŁ̮̮̮ƒĻł̮ŝŗœĢ̮̮̮˫̮ Ļ̮̮ř̮Řƌ̮̮

̮˫ ŊƓ̮̮Ƌ̮Ɠř̮ķŘŁ̮̮̮̩ Ŕṧ̮̮̮ ŀŝķ̮̮Ɗ̮˫̗Ł̮̮Ň̮ķƕġ̮˫Ɠ̮̮ƒ̮Ʈ˫č̮̮ƕ̮̮̮Ŕ̮ƏƖŢƜč̮̮Ű̮žō̮̮̮̩ ŔšŔ̮Əķ ̮ƕ̮̮Ĕ̮ƜƓ̮̮Ģ̮ŉķƕ̮̮ƒ̮Ž˫ũķ̮̮̮̩ ŔŢƏ̮̮̮˫ ƔƐŁ̮˭ŀŝķ̮̮Ũ̮ƂƏ̮̮
ŀ̮ƮœƕŔŎƌ̮̮̮ŗœ Ģ̮Ļ̮̆ŀƮœƕŔŎƌ̮̩ ŔƓ˫Ţƌ̮̅ƒƏ˫Ʈ˫č̮̮Ģƌœ̮Ɩš̮̮ƒě̮̮˫ Ļ̮̮ƒ̮ŉƖŁ̮̮ƒĻ̮̮Ǝ̮ƜƮ˫čƎ̮ƮŘŁ̮̮̮ļŁŗƧ̮̮̮̮ƎƮķ̮̮ŀ̮ƮœƕŔŎƌ̮̮̮ŗœ̮ƒ̮ƉŞƉŝĺ̮ŁķŘƌ̮̮̮˭
̮̙ Ļ˫ƁƋ̮Ţĕš̮ƖčĢ̮̮̮ŀ̮ŝķ.̮ ̮ŗ̮œ̮̮̮˭ ̙Ļ˫Ƃƌ̮̮ƒ̮ƐƮŚğġ̮˫Ɠ̮̮Ǝ̮ƮŚĠƮ˫ŉ̮̮Ŕ̮ƐƏ˫ƌ Ɛ̮ƮŚğƧ̮̮̮(b)Ƈ̮˫ŦŁķ̮˫Ļ̮˭̮̮ř̮˫Źīƥ̮̮̮ƒ̮Ʈ˫č̮̮ƒ̮Ļ̮̮Ə̮˫Ʈ˫čƧ̮̮̮Ŕ̮ƏƖŢƜč̮̮Ř̮ŊƐƌ̮̮ƒ̮Ļ̮̮
Ũ̮ƂƏ̮̮ŀ̮ƮœƕŔŎƌ̮̮ļ̮ƈ̮ġřķŘł̗Ɠ̆Ƨ̮̮̮ƕ̮̮̅̒˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗ̮̮Ǝ̮ƜƐĖ̗Ɠ̮̮ġ̮˫ŊƓ̮̮ƍ̮ƕŔĻ̮̮̮̩ ř˫Źī̮̮̮̩ Ŕš̮̮ŀ̮ŝķ̮̮'̮˭ ƎƜƐĖ̗Ɠ̮̮Ɛ̮ƮŚğƧ̮̮̮

(c)Ż̮Ŗō̮˫Ļ̮˭̮̮ƍ̮ķƖŒ̗Ɠ̮̮/p/̮̮̮̅ œķŔƏƕŘĻ̮ƕ̮œķŔƏƕŗœ̮ĢĠłŞĻķƕ̮̆ŀƮœƕŔŎƌ̮̮ķ̮ŗ̮̮Ũ̮ƂƏ̮̮̮̩ œŘě̮̮ŀ̮ŝķ̮̮'Ŕ̮ƌ˫Ɯč̮̮Ǝ̮Ʈķ̮̮̮˭ ŻŖō̮̮œ̮˫ŊƮķ̮̮
Ģ̮ƈķƖŁ̮̮ƒ̮ěķƕġ̮ķ̮̮ř̮˫ŊƌŘƜŹ̮̮[ὄ-a] ƕ̮̮̮ġ̮˫ŊƓ̮ƍ̮ƕŔĻ̮̮̩ ř˫Źī̮̮̩ œƖĻ̮̮ƒ̮ě̮ŀŝķ̮̮̮˫ ƔƏŗœƮ̮ŀ̮̮̮ƒĻ̮Ģ̮ŮŒŁ̮̮̮řķ̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ŵ̮Ɛƌ̮̆ġ̮˫Ƃłƈķ̮̮
̮̅ ƒěķƕ̮̮̮ƕ̮̮̮̅ ̩ř˫Źī̮̮̮̩̆ ŔƜƌ˫ŊƏķ̮̮ŀ̮ŝķ̮̮˭̮ ƕ̮̮̮ŗœ̮̮̮˭ ƒŊƜłƏ̮̮̮ƎƮķ̮̮ƒ̮ƐƮŚğ̮̮̮řķ̮̮ŗ̮ƕœ̮̮ŀ̮Ļ˫Ɓŗ̮̮ŗ̮˫Ɛě̮̮ƒ̮łšķŖğ̮̮̮̩ Ŕš̮̮ŀ̮ŝķ'̮̮

˶̦&˳̦&˳̦&̦̦̦̦ ĢƁ˫Ƃłšķ̦ŔƏƖŢƜčŀ̦žťř̦˫ș̦̂/Y`ư- /̦

̮̓ ̮ƇƕŔŉ̮ŗœ˴̮̮̮̒˭ƒ̮ƏƖ̗Ə̮̮œŘĻŗ˫ě̮řķ̮ĢƮ˫Ɠŀ̮žť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ/Y`ư-/Ģ̮ğĘƮƕ̮˭ƒƮ˫č̮ųƖƏ̮˫Ļ̮̩ķŘ̗ƓĢ̮Ʈķƕī̮ġ˫Ɠ̮̮̮̮ ųƖƏ̮ƕ
ŀ̮ő˫ŝ̮̮̮˫ ŊƓ̮̮̮ƒĻƊ̮˫ŲƏ̮ĿŗƖťŀ̮ŝķ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏ̮ŔƐƌ'̮̦

̮̓ƇƕŔŉ˴̮̒č̮ŔƏƖŢƜŀžť̮ĢƁ˫Ƃłšķř̮˫ŝ̮/ biư-/ 

 
̮



˸˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

ŗ̮œ̮̮̮̓ ̮ƇƕŔŉ˴̮˭ ̮̮̒œ̮ķŔƏƕŗœ̮̮Ŕ̮ƐƮīŘŽ̮̮̮˫ Ļ̮ſ˫Ƃłšķ̮̮̮̩ œ˫žłŝķ̮̮ř̮ķ̮̮Ŕ̮ƏƖŢƜč /bi -/̮̙ ƌ˫š̮̮Ƌ̮ŝķġ̮˫Ɠ̮̮ƒ̮Ʈ˫č̮̮Ģ̮ƌŔ̮š˫Ļ̮̮'œ̮ķŔƏƕŘĻ̮̮̮˭ ̙ť˫ō̮̮
ŀ̮žťġ̮˫Ɠ̮̮ƀ̮łŢƌ̮̩ Ŕš̮̮ġ̮ŔƮŔŉ̮̮ŀ̮ŝķ̮̮̮ƒě̮̮Ģ̮Ġ̗Ɠ̮̮Ř̮ĠƏ˫ƜĻ̮̮ŀ̮ƈ˫ō̮̮ƍ̮ķŔƂŽ̮̮˫̮ Ʈ̮̮œ̮ƖļƏ̮̮̮ƍī̮̮Ģ̮ğĘƮƕ̮̮̮̮ 'ŔƐłŞƓ̮̮ ĢƮ˫ŊƓ̮ġƖĠƈķ̮ĢŝŗŘĻ
Ģ̮ƌ̮ƍ˫ŢƏč̮̮ƎƮķ̮ƒě̮ŔƓœŢ̮Ɯƒ̮Ʈ˫č̮ƒĻ̮ŔƏƖŀ̮ő˫ŝ̮ġķŗķœ̮ġ˫Ɠ̮̮ġ˫Ɠ̮˫ ŊƓĢ̮Ʈ̮̮CVC)̮˭VC̮̮˭CV.CVC̮̮˭CVCC̮̮̮̮ ƕ

(CVC.CVC̮̮ŀ̮ŝķ̮̩Ŕš̮̙Ŧłƌ̮̮'̮̮˭ƒƌķœķ̮ŗœ̮̮̙ƜƉŎŁ̮ƒĻĢ̮ĠƐƜƔĻ̮̮ŀ̮žť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮̮/-Y`ư/̮ ̮ƀ̮łŢƌ̮ŀžť̮ŗœ̮̮
]ώdlưk-.[bĭ̮̮̮ŀ̮ě˫ŝ̮̮ ̮̮̅ ƒƮ˫č̮ĢƮ˫ŊƓ̮ŀő˫ŝ̮˫Ļ(CVC)̮̮˭̮̗ Ə̮ƒĻ̮̩ ėķƕ̮řķ̮ĢğŔƐƮ˫̮̓ ̮ƇƕŔŉ̮ġ˫Ɠ˴ƒ̮ļŁŗ̮ś˫ŝķ̮ŘĻ̮̮̮̒ ġŔƐĻ
̮̮̒˴̮̮̮̓ŗœ̮̮̮̮ ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮̮̒˴̮̮̓Ģ̮ƌ̮ƒłőķœŘč'̮œƖš̮

ƒļŁŗ̮ġŔƐĻ̓̒˴  
*INTEGRITY >> NO HIATUS >> ONSET>> ALIGN-R (morph, syll)>> NO 

CODA 

ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮˴̮̮̓̒
̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮ĢĻ˫Ʈřŗķŀžťř˫ŝ̮/ biư-/̮ƀłŢƌ̮ŀžť̮ŗœ̮[biḨ.-muưtώ]̮̆ŀě˫ŝ̮̅

 
̮

Ģ̮ĠƐƜƔĻ̮ġƖƉĻ˫Ł̮ĢĻ˫Ʈřŗķ̮̮̮˴̓ƀ̮łŢƌ̮ŀžť̮ġķŘĻ̮̮̮̒/ώtưmu-bi/̮ ̮̮̆ŀ̮ě˫ŝ̮̮̮̅ŗ̮œ̮̮Ĺ̮Ɩĕŗ˫ĕ̮̮̮̮ĢĠƐƜƔĻ̮ƧƮŘŲƏ̮̮ ƕ̮ŜƐƮŘč̓
̮̮ ˭ĢĜŞƐƈƖ̗ŝķ˽˻˻˿(̮˼̄̄˾̮̮̮̒ƍ̮˫ŢƏ̮̮̮ĢƌŔ̮Ɠœ̮̮̮ƒě̮̮̮̙ Ĝš̮̮Ɛ̮ƜƔĻƧ̮̮̮̮ƎƮķ̮̮̮̩ ėķƕ̮̮̮˫̗̮ƜƂłŞƌ̮̮̮̮̮̮̮̮̮̮̋ŀ̮ŎŁ̮̮Ř̮ƜŅĮŁ̮̮ƒ̮ƉŞƉŝĺ̮ŁķŘƌ̮̮ƒ̮ļŁŗġ̮ŔƐĻ̮̮Ŕ̮šƥ̮̮̮
ŀ̮ƮœƕŔŎƌ̮˫ Ɠ̮̮̮ŗœ̮̮Ģ̮ĠƐƜƔĻ̮ġƖƉĻ˫Ł̮˴̮̮̮̙̓ Ĝš̮̮̮̒ƒ̮łŽŘğ̮̮ŀ̮ŝķ̮̮ 'ś̮˫ŝķ̮ŘĻ̮̮̮ƎƮķ̮̮̮̮ ̙ƜƉŎŁŚ̮ğƮ̮Ɛ̮Ƨ̮̮̮̮̓a) ƒ̮Ļƍ̮ķƖƐŵ̮̮Ŀ̮ŗƖť̮̮ƒ̮ƐƜƔĻ̮̮Ĺ̮˫ŒłƏķ̮̮
̮̩ Ŕš̮̮ŀ̮ŝķ̮̮ 'Ǝ̮Ʈķ̮̮ƒ̮ƐƮŚğ̮̮̮˫ ƔƐŁ̮̮Ģ̮Ļ̮̆ŀƮœƕŔŎƌķ̮ŗ̮̅ƒƏ˫Ʈ˫č̮̮Ũ̮ƂƏ̮̮ŀ̮ŝķ̮̩œŘě̮̮̮ƒě̮̮̮ŗœ̮̮Ǝ̮ƜƮ˫čƎ̮ƮŘŁ̮̮ƒ̮ļŁŗ̮̮ŗ̮ķŘƁ̮̮œ̮ŗķœ̮̮ 'ŗ̮œ̮̮̮˭ ̙Ļ˫Ƃƌ̮̮Ɛ̮ƮŚğ̮ƕœƧ̮̮̮
ĺ̮ƜƁŗ̮̮̮ƒĻ̮̮̮̙ Ɯƈœ̮̮Ũ̮ƂƏ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ě̮ƉƔƌ̮ƕ̮ƒļŁŗƣ˫Ļ̮̮̮řķ̮̮ŗ̮ƕœ̮̮ŀ̮Ļ˫Ɓŗ̮̮Ż̮Ŗō̮̮̮̩ ŔšŔ̮Əķ̮̮'Ɛ̮ƮŚğƧ̮̮̮(b)̮̮̮˫ Ļ̮̮ř̮˫Źī̮Ƈ˫ŦŁķƥ̮̮̮̮̮ ƒĻ̮ƒƮ˫č
Ə̮˫Ʈ˫čƧ̮̮̮ġ̮˫ƓřŘƌ̮˭ŔƏƖŢƜč̮̮̮̮ķŗ̮ĢƮ˫ŊƓƒ̮Ļ˫ŉ̮˫ ŉ̮̮̮̙ ̗ŵ̮ƎƮķ̮˭ŀŝķ̮̩œƖ̗Ə̮̮ƒ̮Ə̮˫ ƔƐŁ̮̮ļ̮ƈ̮ġřķŘł̗Ɠ̮̆ŀƮœƕŔŎƌƧ̮̮̮̮̮ ƕ̮ėķƖĜŁ̮̓ŀŝķŗ

̮̅ ̒˫ŊƓ̮̮̮ķŗ̮̮Ũ̮ƂƏ̮̮̮̩ œŘě̮̮̮˭ ŀŝķ̮̮ƒ̮ĜƉĻ̮̮˫̮ Ļ̮̮œ̮˫ŊƮķ̮̮ġ̮˫ŊƓ̮̮̮ĢĻ̮̩ ř˫Źī̮̮Rlưkώ]̮̮̮˭̮̮ ķŗ̮̩̅ř˫Źī̮̆ŀƮœƕŔŎƌƒ̮Ļŗ̮Ɩŭ̮̮Ģ̮ĜƉƔƌ̮̮̮̮ ˫č̮ŘƮř̮̮ ƒłšķŖğ
ŀ̮ŝķ̮̮ 'Ś̮ğƮ̮Ɛ̮Ƨ̮̮̮̮̓c̮̒ Ǝ̮ƮŘŁŔĻ̮ƒě̮̮œ̮ŘĜƉ̗ŵ̮̮ķŗ̮̮˭œŗķœĺ̮ĜŁŘƌ̮Ǝ̮ƮŔƐĕ̮Ũ̮ƂƏ̮Ǝ̮ƜƜŶŁ̮̩ ŔƐƐě̮̮ŀ̮ŝķ̮̩Ŕš̮'̮̩ ƕƤŵ̮ƒƐƮŚğ̮ƎƮķ̮̮̮ŘĻ̮̮̮ ŨƂƏ

Ģ̮Ļ̮̆ŀƮœƕŔŎƌļ̮ƈ̮ġřķŘł̗Ɠ̮̆ƕ̮̅ƒƏ˫Ʈ˫čƧ̮̮̮ƒ̮ƮŚŊŁ̮˫Ļ̮˭̅̒˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗ̮̮ě̮ķƕƧ̮̮̮ĺ̮ěŘƌ̮̮̮˭ ŔƏƖŢƜč̮̮ŗ̮˫łő˫ŝ̮̮Ģ̮Ɖťķ̮̮ķ̮ŗ̮̩ėķƕ̮̮
Ř̮ƜƜźŁ̮̮̩ ŘƜŊƏř̮ƕ̮ŀŝķ̮̩œķœŨ̮ƂƏ̮řķ̮ġķ̮ġ˫Ɠœ̮˫ŊƮķ̮'ŀŝķ̮̩Ŕš̮ĺŉƖƌ̮ķŗ̮ŘĠƮœ̮̮ƒ̮ěķƕ̮ĢƈķƖŁř̮˫ŊƌŘƜŹ̮ġķ̮̮[i. ]̮̮̮̮ ƕœ̮řŘƌ̮ŗœ



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˸˺ 

 

ŀ̮ƮœƕŔŎƌ̮ŨƂƏ̮ĺŉƖƌ̮˭˫ŊƓ̮̮ƒ̮ěķƕ̮ġ˫Ƃłƈķ̮ŴƐƌ ŀ̮ŝķ̮̩Ŕš̮̮ƕ̮̮̮̮̙ Ĝš̮˫Ļ̮ƎƜƐĖ̗Ɠƕ̮œ̮ġŘƜğ̮̮ġ̮˫ŊƓ̮̮Ģ̮Ļ̮̩ ř˫Źī Rưd] ƕ̮̮̮
Rlưkώ]̮̮̮˭̮̅ ̩ř˫Źī̮̆ŀƮœƕŔŎƌ̮řķ ̮ƕœ̮̮̮ŗ˫Ļ̮̮'̮ŀŝķ̮̩œƖ̗Ə̮ĢŮŒŁ̮

˶̦&˳̦&˴̦&̦̦̦̦ ĢƁ˫Ƃłšķ̦ŔƏƖŢƜčŀ̦žťř̦˫ș̦̂/na- /̦
̮̮ ƇƕŔŉ̮ŗœ̮̮̒˵̮̮̮̓˭ƒ̮ƏƖ̗Ə̮̮ œŘĻŗ˫ě̮řķ̮ĢƮ˫Ɠŀ̮žť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮̮/na-/̦̦Ģ̮ğĘƮƕ̮˭ƒƮ˫č̮ųƖƏ̮˫Ļ̮̩ķŘ̗ƓĢ̮Ʈķƕī̮ġ˫Ɠ̮̮̮̮ ŀő˫ŝ̮ųƖƏ̮ƕ
ƒ̮Ʈ˫č̮ĢƮ˫ŊƓ̮̮̮ƒĻƊ̮˫ŲƏ̮ĿŗƖťŝ̮ķ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏ̮ŔƐƌ'̮ŀ̦

̮̓ƇƕŔŉ˵̮̮̒
čŢƜŔƏƖ̮ŀžť̮ĢƁ˫Ƃłšķř˫ŝ̮/ na-/̮

 
̮

̮̓ ̮ƇƕŔŉ̮ś˫ŝķ̮ŘĻ˵œ̮ķŔƏƕŗœ̮˭̮̒Ŕ̮ƐƮīŘŽ̮̮˫ Ļ̮ſ˫Ƃłšķ̮̮̮̩ œ˫žłŝķ̮̮̮řķ̮Ŕ̮ƏƖŢƜč /na-/ ̮̙ ƌ˫š̮̮̮ƒŝ̮̮̩ ƕŘğ̮Ģ̮Ɖťķ̮̮ŀ̮ŝķ̮˰˲̮̮ ̒ę̮˫łŝġ̮˫Ɠ̮̮
Ģ̮ƉŶŽ̮̮̮˭ ƒłšŖğ̮̮ŀ̮žť̮˫ Ɠ̮̮ƕ̮̮̮Ƌ̮ŝķƕ̮̮˫Ɠ̮̮œ̮ķŔƏƕŘĻ̮̮̮˭ ̙ť˫ō̮̮ŀ̮žťġ̮˫Ɠ̮̮ƀ̮łŢƌ̮̩ Ŕš̮̮ġ̮ŔƮŔŉ̮̮Ŕ̮ƐłŞƓ̮̮ƒ̮ě̮̮Ģ̮Ġ̗Ɠ̮̮Ř̮ĠƏ˫ƜĻ̮̮Ɗ̮ƖƔžƌ̮̮
Ģ̮žƐƌ̮̮̮˫ Ʈ̮̮Ģ̮žƏ̮̮̮̮'ŔƐłŞƓŔ̮ƏƖŢƜč̮˭Ģŝ˫Ɛšķƕī̮ů˫Ŏƈ̮řķ /na-/ ƒ̮ĻĿ̮ŗƖť̮̮Ģ̮ƌ̮̙̗ŵ̮̙ƂłŞƌ̮ġ˫ŊƓ̮ĚƮŔ̮Ɛě̮̮˭̮̮ ġƖĠƈķ̮ĢŝŗŘĻ

Ģ̮ƌ̮ƍ˫ŢƏ̮ĢƮ˫ŊƓ̮̮ƎƮķ̮ƒě̮ŔƓœƒ̮Ʈ˫č̮ƒĻ̮ŔƏƖŢƜčŀ̮ő˫ŝ̮ġķŗķœ̮ġ˫ƓĢ̮Ʈ˫ŊƓ̮ġ˫Ɠ̮̮̮̓CVC̮̮˭CVCC̮̮˭CCVC̮̮̮̮ ƕ
CV.CVC̮̮̮̒ŀ̮ŝķ̮̩Ŕš̮̙Ŧłƌ̮̮ '̮̮ ˭ƒƌķœķ̮ŗœŀ̮žť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮ĢĠƐƜƔĻ̮̙ƜƉŎŁ̮ƒĻ̮̮ ř˫ŝ/-na/̮ ̮̮̮ ƀłŢƌ̮ŀžť̮ŗœ-[na.



˹˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

dar]̮̮̮̆ĺ̮ƮŘŹ̮ƕ̮̩ŗķƕī̮̮̮̮̮̅ ƒƮ˫č̮ĢƮ˫ŊƓ̮ŀő˫ŝ̮˫Ļ(CVC)̮̮ ˭̮̩ ėķƕ̮řķ̮ĢğŔƐƮ˫̗Ə̮ƒĻ̮̓ ̮ƇƕŔŉ̮ġ˫Ɠ˵̮̮ ś˫ŝķ̮ŘĻ̮̒ƒ̮ļŁŗ̮̓ ̮ġŔƐĻ˵̮̮ ̒
̮̓ ̮ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮ƕ˵Ģ̮ƌ̮ƒłőķœŘč̮̒'̮œƖš̮

ƒļŁŗ̮̓ġŔƐĻ˵̒  
DEP-IO >> ONSET>> ALIGN-R (morph, syll)>> NO 

CODA 

̮̓ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł˵̮̮̒
ŀžť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮ĢĻ˫Ʈřŗķ̮ř˫ŝ/ na-/̮̮ƀłŢƌ̮ŀžť̮ŗœ[na.-dar]̮̮̆ĺƮŘŹ̮ƕ̮̩ŗķƕī̮̅

 
̮

Ģ̮ĠƐƜƔĻ̮ġƖƉĻ˫Ł̮ĢĻ˫Ʈřŗķ̮˵̮̮̮̮̓ ̒ƀ̮łŢƌ̮ŀžť̮ġķŘĻ/na-dar/̮̮̮̆ĺ̮ƮŘŹ̮ƕ̮̩ŗķƕīĢ̮ƌ̮ƍ˫ŢƏ̮˭̅Ɛ̮ƮŚğ̮ƒě̮ŔƓœƧ̮ (a) ƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮ ĿŗƖť
̮̮ 'ŀŝķ̮̩Ŕš̮Ĺ˫ŒłƏķ̮ƒƐƜƔĻƎ̮Ʈķ̮Ĺ̮˫ŒłƏķ̮̮ƒĻ̮̮ƎƮķ̮̮̮̙ Ɯƈœ̮̮ŀ̮ŝķ̮̮ƒě̮̮ƎƮķ̮ƒ̮ƐƮŚğ̮̮̮˫ ƔƐŁ̮̮ŀ̮ƮœƕŔŎƌ̮̮̆Ģ̮Ļƒ̮Ə˫Ʈ˫č̮̮̮̮̅ķŗ̮Ũ̮ƂƏ̮ŀ̮ŝķ̮̩œŘě̮̮

ƒ̮ě̮̮ŗ̮œ̮̮Ǝ̮ƜƮ˫čƎ̮ƮŘŁ̮̮ƒ̮ļŁŗ̮̮ŗ̮ķŘƁ̮̮œ̮ŗķœ̮̮'ŗ̮œ̮̮̮˭ ̙Ļ˫Ƃƌ̮̮ƒ̮ƐƮŚğġ̮˫Ɠ̮̮ĺ̮ƜƁŗ̮̮ƒ̮Ļ̮̮̮̙ Ɯƈœ̮̮Ũ̮ƂƏ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮̮˫ Ļ̮̮ƒ̮ļŁŗ̮̮̮˭ ŘŁƣ˫Ļ̮̮œ̮ŗ̮̮̮̩ ŔšŔ̮Əķ.̮ ̮
Ɛ̮ƮŚğƧ̮̮̮̓b̮̮̒˭ ļ̮ƈ̮ġřķŘł̗Ɠ̮̆ŀƮœƕŔŎƌ̮řķ̮ĢŮŒŁ̮ńŵ˫Ļ̮ƋƓ̮˭ĢƮ˫ŊƓ̮ġ˫ƓřŘƌ̮ĢƮ˫ŊĻ˫ŉ̮˫ĻƧ̮̮̮̮̮ ̩Ŕš̮̅̒˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗ

Ģ̮Ļ̮ġ˫ŊƓ̮œ˫ŊƮķ̮˫Ļ̮ƋƓ̮ƕ̮ŀŝķř̮˫Źīƥ̮̮̮[ar]ŀ̮ƮœƕŔŎƌ̮˭ ̮̮ ķŗ̮̩̅ř˫Źī̆ƒ̮Ļŗ̮Ɩŭ̮̮Ɛ̮ƮŚğ̮'ŀŝķ̮̩œŘě̮ŨƂƏ̮ĢĜƉƔƌƧ̮ (c) ̮̮ ƎƮŘŁŔĻ̮ƒě
̮̮'˭ŀŝķ̮ƒłšķŖğ̮ŠƮ˫̗Ə̮ƒĻ̮œƖő̮řķ̮ķŗ̮œŘĜƉ̗ŵƒ̮Ə̮˫ ƔƐŁ̮̮ƍ̮˫̗Ɠ̮̮Ũ̮ƂƏġ̮˫Ɠ̮̮Ɛ̮ƮŚğƧ̮̮̮(b)̮̮̮̮˭ŀŝķ̮̩œŘě̮ŗķŘĜŁ̮ķŗ̮˫ Ļ̮ƒĜƉĻ̮̮Ň̮ŗœ̮̮

Ģ̮Ʈ˫Ɛě˫ĕ̮ġœķŔŞƏķ̮ƍķƖŒ̗Ɠ̮ř˫ŊƌŘƜŹ [ᾐ] ̮̮˭̩̅ř˫Źī̮̆ŀƮœƕŔŎƌ̮ŀƮ˫ŵŗ̮ġķŘĻ̮̮ ƕ̮œķŔƏƕŗœ̮ĢĠłŞĻķƕ̮̆ŀƮœƕŔŎƌ̮řķ
ŀ̮ŝķ̮̩œŘě̮ĢŮŒŁ̮̅œķŔƏƕŘĻŨ̮ƂƏ̮řķ̮̩ŘƜŊƏř̮ƎƮķ̮˭̮̮ ˫Ɠƒ̮Ļŋ̮Ɩũƕ̮̮Ģ̮ƌ̮ƍ˫ŢƏ̮̮ ̩Ŕš̮ŻŖō̮ŀĻ˫Ɓŗ̮ŗƕœ̮řķ̮ƒƐƮŚğ̮ƎƮķ̮ķŘĕ̮ƒě̮ŔƓœ

'̮ŀŝķ̮

˶̦&˳̦&˵̦&ŀ̦žț̌ĢƁ˫Ƃłšķ̦ŔƏƖŢƜčř̦˫ș̦̂/nὄ- /̦
̮̓ ̮ƇƕŔŉ̮ŗœ˶̮̮̮˭̮̒ƒ̮ƏƖ̗Ə̮̮ œŘĻŗ˫ě̮řķ̮ĢƮ˫Ɠŀ̮žť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ/nὄ-/Ģ̮ğĘƮƕ̮˭ƒƮ˫č̮ųƖƏ̮˫Ļ̮̩ķŘ̗ƓĢ̮Ʈķƕī̮ġ˫Ɠ̮̮̮̮ ŀő˫ŝ̮ųƖƏ̮ƕ
ƒ̮Ʈ˫č̮ĢƮ˫ŊƓ̮̮̮ƒĻƊ̮˫ŲƏ̮ĿŗƖť'̮ŀŝķ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏ̮ŔƐƌ̦



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˹˲ 

 

̮̓ƇƕŔŉ˶̮̮̒
ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮ŀžťř˫ŝ̮/ nὄ-/̮

 ̮

ƒ̮Ļ̮ƒŉƖŁ̮˫Ļ̮̮̮̓ ̮ƇƕŔŉ˶̮˭ ̮̮̒Ə̮ƖŢƜčŔ̮ /nὄ-/ ƒ̮Ļ̮̮ƒ̮ŝ̮̮̮̩ ƕŘğ̮̮Ģ̮Ɖťķ̮̮ř̮ķ̮̮̮˫ ƓœķŔƏƕŗœ̮̮̮̙ ƌ˫š̮̮Ƌ̮ŝķ̮˭ ˫Ɠ̮̮ŀ̮žť̮˫ Ɠ̮̮ƕ̮̮̮ę̮˫łŝġ̮˫Ɠ̮̮Ģ̮ƉŶŽ̮̮
̮˫ Ļ̮ƕ̮˭̙Ŧłƌ̮̮Ű̮žō̮̮ŗ̮˫łő˫ŝ̮̮Ģ̮Ʈ˫ŊƓ̮̮̮˭ ƒƮ˫č̮̮ġ̮˫ƓœķŔƏƕŘĻ̮̮Ģ̮łžť̮̮ġ̮œŔŶłƌ̮̮Ŕ̮ƜƈƖŁ̮̮̮ĢƌŔ̮Ɛě̮̮̮ƒě̮̮Ģ̮Ġ̗Ɠ̮̮ġ̮ƕ˫ō̮̮Ɗ̮ƖƔžƌ̮̮Ģ̮žƏ̮̮˫̮ Ʈ̮̮ġ̮˫ƐŶƌ̮̮

ƍ̮ķŔƂŽ̮̮Ŕ̮ƐłŞƓ̮̮'Ģ̮ƌ̮ƍ˫ŢƏ̮ĢƮ˫ŊƓ̮ġƖĠƈķ̮ĢŝŗŘĻč̮̮ƎƮķ̮ƒě̮ŔƓœŢ̮Ɯƒ̮Ʈ˫č̮ƒĻ̮ŔƏƖŀ̮ő˫ŝ̮ġķŗķœ̮ġ˫ƓĢ̮Ʈ˫ŊƓ̮ġ˫Ɠ̮̮̮̓CVC̮̮ ˭
CVCC̮̮˭CV.CVC̮̮˭CCVC̮̮̮̮ƕCVC.CVC̮̮̮̒ŀ̮ŝķ̮̩Ŕš̮̙Ŧłƌ'̮̮̮̮̮˭ƒƌķœķ̮ŗœ̮̮̙ƜƉŎŁ̮ƒĻĢ̮ĠƐƜƔĻ̮̮̮̮ ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč
ŀ̮žťř̮˫ŝ̮̮/-ὄn/̮ ̮ŗ̮œ̮̮ƀłŢƌ̮ŀžť]ώώwa-.ὄ[n̮̮̮̆ŗ̮˫̗ƜĻ̮˭şƖő˫Ə̮̮̮̮̅ƒƮ˫č̮ĢƮ˫ŊƓ̮ŀő˫ŝ̮˫Ļ(CVCC)̮̮̮˭̮̮ řķ̮ĢğŔƐƮ˫̗Ə̮ƒĻ
̮̩ ėķƕ̮̓ ̮ƇƕŔŉ̮ġ˫Ɠ˶ƒ̮ļŁŗ̮ś˫ŝķ̮ŘĻ̮̮̮̒ ġŔƐĻ̮̮̒˶̮̮̮̮̓ ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮ƕ̮̮̒˶̮̮̓Ģ̮ƌ̮ƒłőķœŘč'̮œƖš̮



˹˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

̒˶̮̓ġŔƐĻƒļŁŗ 
DEP -IO >> ALIGN-R (morph, syll)>> ONSET>> NO CODA 

 

ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮˶̮̮̓̒
̮ĢĻ˫Ʈřŗķŀžť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř˫ŝ̮/-ὄn/̮ŗœ̮̮ƀłŢƌ̮ŀžť]ώώwa-.ὄ[n̮̆ŗ̮˫̗ƜĻ̮˭şƖő˫Ə̮̅ 

 ̮

ġ̮ƖƉĻ˫Ł̮ĢĻ˫Ʈřŗķ̮̮Ģ̮ĠƐƜƔĻ̮̮̮̮̒˶̮̮̮̮̓ƀłŢƌ̮ŀžť̮ġķŘĻ/ώώwa-ὄn/̮ ̮̮̆ŗ̮˫̗ƜĻ̮˭şƖő˫Ə̮̮̮̅ƍ̮˫ŢƏ̮̮Ģ̮ƌŔ̮Ɠœ̮̮ƒ̮ě̮̮Ɛ̮ƮŚğƧ̮̮̮(a)̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮
Ŀ̮ŗƖť̮ƒ̮ƐƜƔĻ̮̮Ĺ̮˫ŒłƏķ̮̮̩ Ŕš̮̮ŀ̮ŝķ̮'Ǝ̮Ʈķ̮ƒ̮ƐƮŚğ̮̮˫ ƔƐŁ̮̮Ģ̮Ļ̮̆ŀƮœƕŔŎƌ̮̅ ƒƏ˫Ʈ˫č̮̮̮ķŗ̮Ũ̮ƂƏ̮ŀ̮ŝķ̮̩œŘě̮̮ƒě̮̮ŗœ̮̮Ǝ̮ƜƮ˫čƎ̮ƮŘŁ̮̮ƒ̮ļŁŗ̮̮ŗ̮ķŘƁ̮̮
œ̮ŗķœ̮'ŗ̮œ̮̮̮˭ ̙Ļ˫Ƃƌ̮̮ƒ̮ƐƮŚğġ̮˫Ɠ̮̮ĺ̮ƜƁŗ̮̮̮ƒĻ̮̮̮̙ Ɯƈœ̮Ũ̮ƂƏ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ƌ̮ƔƌŘ̮Ł̮̮̮ƕ̮̮Ě̮ƉƔƌ̮̮œŗ̮̮̩ ŔšŔ̮Əķ̮'Ɛ̮ƮŚğƧ̮̮(b) ř̮˫Źī̮Ƈ˫ŦŁķ̮˫Ļƥ̮̮̮

Ə̮˫Ʈ˫č̮˫Ļ̮ƒƮ˫čƧ̮̮̮š̮Ɩő̮Ǝłšķœ̮ƎƜƐĖ̗Ɠ̮ƕ̮Ƈƕķ̮ġ˫ŊƓ̮ŗœ̮ŔƏƖŢƜčƧ̮̮̮̮̮ ĢƏ˫Ʈ˫č̮ĢƏķƖŒ̗Ɠ/ώώ-/̮ ̮̮̮Ɗƕœ̮ġ˫ŊƓ̮ŗœƒ̮Ə̮˫ ƔƐŁ̮̮̮̮ ŀƮœƕŔŎƌ
Ģ̮Ļ̆ķ̮ŗ̮̅ƒƏ˫Ʈ˫č̮̮Ũ̮ƂƏ̮̮̮˭ ŀŝķ̮̩œŘě̮̮ƒ̮ĜƉĻ̮̮̮˫ Ļ̮̮Ģ̮Ʈ˫ŊĻ˫ŉ̮̮ř̮Řƌ̮̮̮˭ ĢƮ˫ŊƓ̮̮ŀ̮ƮœƕŔŎƌ̮řķ̮̮ķ̮ŗ̮ġřķŘł̗Ɠ̮̮Ś̮ƜƏ̮̮ƒ̮Ļŗ̮Ɩŭ̮̮Ģ̮ĜƉƔƌ̮̮̮̮ ĢŮŒŁ

ŀ̮ŝķ̮̩œƖ̗Ə̮̮ƕ̮̮̮Ǝ̮Ʈķ̮̮Ũ̮ƂƏ̮̮Ě̮ƉƔƌ̮̮ń̮ŵ˫Ļ̮̮Ż̮Ŗō̮̮Ǝ̮Ʈķ̮̮ƒ̮ƐƮŚğ̮̮ř̮ķ̮̮ŗ̮ƕœ̮̮ŀ̮Ļ˫Ɓŗ̮̮̮̩ Ŕš̮̮ŀ̮ŝķ̮̮'Ɛ̮ƮŚğƧ̮̮̮(c)̮̩ ƕƤŵ̮˭̮̮Ř̮Ļ̮̮Ũ̮ƂƏ̮̮
ŀ̮ƮœƕŔŎƌĢ̮Ļ̮̆ġ˫Ɠ̮̮ƕ̮̅ƒƏ˫Ʈ˫čļ̮ƈ̮ġřķŘł̗Ɠ̆Ƨ̮̮̮̮̅ ̒˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗ̮̮˫̮̮˭Ļ̮̮ƍ̮œƕŚŽķ̮̮ƍ̮ķƖŒ̗Ɠ̮ř˫ŊƌŘƜŹ̮̮Ģ̮ŊƏ˫Ɯƌ] ᾐ[ ġ̮ķŘĻ̮̮
ŀ̮Ʈ˫ŵŗ̮̮̮˭ ̩̅ř˫Źī̮̆ŀƮœƕŔŎƌ̮̮̮̩ œƖ̗Ə̮ĢŮŒŁ̮̅œķŔƏƕŘĻ̮ƕ̮œķŔƏƕŗœ̮ĢĠłŞĻķƕ̮̆ŀƮœƕŔŎƌ̮řķ̮̮'̮ŀŝķ̮̩Ŕš̮œŗ̮ƎƮķŘĻ˫ƐĻ̮ƕ̮ŀŝķ̮

˶̦&˳̦&˶̦̦ŀ̦žț̌ĢƁ˫Ƃłšķ̦ŔƏƖŢƜčř̦˫ș̦̂/ham- /̦

̮̓ ̮ƇƕŔŉ̮ŗœ˷̮̮̮˭̮̒ƒ̮ƏƖ̗Ə̮̮œŘĻŗ˫ě̮řķ̮ĢƮ˫Ɠŀ̮žť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮̮/ham-/̮̮Ģ̮ğĘƮƕ̮˭ƒƮ˫č̮ųƖƏ̮˫Ļ̮̩ķŘ̗ƓĢ̮Ʈķƕī̮ġ˫Ɠ̮̮̮̮ ųƖƏ̮ƕ
ƒ̮Ʈ˫č̮ĢƮ˫ŊƓ̮ŀő˫ŝ̮̮̮ƒĻƊ̮˫ŲƏ̮ĿŗƖť'̮ŀŝķ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏ̮ŔƐƌ̦



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˹˴ 

 

̮̓ƇƕŔŉ˷̮̮̒
ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮ŀžťř˫ŝ̮/ ham-/̮

 
̮

ƀ̮ļŭ̮ŘĻ̮̮̮̓ ̮ƇƕŔŉ˷̮˭ ̮̮̒ġ̮˫ƓœķŔƏƕŗœ̮̮Ŕ̮ƐƮīŘŽ̮̮Ŕ̮ƏƖŢƜč̮˫Ļ̮ſ˫Ƃłšķ /ham-/ Ř̮łŢƜĻ̮̮Ƌ̮ŝķĢ̮Ʈ˫Ɠ̮̮Ŕ̮ƐłŞƓ̮̮ƒ̮ě̮̮ƒ̮Ļ̮̮ƒ̮ŝ̮̮ƒ̮łŝœ̮̮Ģ̮Ɖťķ̮̮
Ģ̮ğĘƮƕġ̮˫Ɠ̮̮Ŭ̮Ļķƕŗ̮˭ĢĜƮŚƜŽ̮̮̮˫ Ʈ̮Ģŵ˫̗łŉķ̮̮Ģ̮ğĘƮƕġ̮˫Ɠ̮̮Ƌ̮ƜŞƂŁ̮ĢŵķŚłƏķ̮̮Ģ̮ƌ'̮ŔƏƖš̮̮ġ̮˫ƓœķŔƏƕŘĻ̮̮̮̙ ť˫ō̮̮ř̮ķ̮̮ƍ̮œƕŚŽķ̮̮Ǝ̮Ʈķ̮̮

̮˭ ŔƏƖŢƜč̮̮̮̩ ėķƕĢ̮Ʈ˫Ɠ̮̮Ŕ̮ƐłŞƓ̮̮̮ƒě̮̮ŘĻ̮Ɗ̮ƖƔžƌ̮̮̮˭ ĢƓķŘ̗Ɠ̮ƒ̮Ļ˫ŢŁ̮̮˫ Ʈ̮̮ę̮ķŘłšķ̮ŀ̮ƈƣœ̮̮̮ 'ŔƏŗķœĢ̮ƌ̮ƍ˫ŢƏ̮ĢƮ˫ŊƓ̮ġƖĠƈķ̮ĢŝŗŘĻ̮̮ ŔƓœ
č̮̮ƎƮķ̮ƒěŢ̮Ɯƒ̮Ʈ˫č̮ƒĻ̮ŔƏƖŀ̮ő˫ŝ̮ġķŗķœ̮ġ˫ƓĢ̮Ʈ˫ŊƓ̮ġ˫Ɠ̮̮̮̓CV̮̮˭CVC̮̮˭CVCC̮̮̮̮ƕCV.CVC̮̮̮̒ŀ̮ŝķ̮̩Ŕš̮̙Ŧłƌ̮̮'̮̮ ŗœ



˹˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

̮̮ ˭ƒƌķœķŁ̮̮ƒĻ̮̮ ̙ƜƉŎĢ̮ĠƐƜƔĻ̮̮ŀ̮žť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮̮/-ham/̮ ̮ƀ̮łŢƌ̮ŀžť̮ŗœ̮̮.pag]ku-[ham.̮̮̮̆Ƌ̮ƓŔ̮Ɓ̮̮̮̮̮̅ ŀő˫ŝ̮˫Ļ
̮̮ ƒƮ˫č̮ĢƮ˫ŊƓ(CV.CVC)̮̮ ˭̮̩ ėķƕ̮řķ̮ĢğŔƐƮ˫̗Ə̮ƒĻ̮̓ ̮ƇƕŔŉ̮ġ˫Ɠ˷ƒ̮ļŁŗ̮ś˫ŝķ̮ŘĻ̮̮̮̒ ġŔƐĻ̮̮̒˷̮̮̮̮̓ ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮ƕ̮̮̒˷̮̮̮̮̓ ƒłőķœŘč

Ģ̮ƌ'̮œƖš̮
̒˷̮̓ġŔƐĻƒļŁŗ 
*INTEGRITY>> ONSET>> *COMPONS>> ALIGN-R (morph, syll)>> NO 

CODA 

̮ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̓̒˷̮̮
̮ĢĻ˫Ʈřŗķŀžť̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř˫ŝ̮/-ὄn/̮ƀłŢƌ̮ŀžť̮ŗœ̮.pag]Ḩku-[ham.̮̆ƋƓ̅ŔƁ̮

 
̮

Ģ̮Ļ˫Ʈřŗķ̮̮ġ̮ƖƉĻ˫Ł̮̮Ģ̮ĠƐƜƔĻ̮˷̮̮̮̮̓ ̮̮̒ ġķŘĻƀ̮łŢƌ̮ŀžť̮̮pag/ku-ham/̮ ̮̮̮̆ƋƓ̮̮ ̅ŔƁƍ̮˫ŢƏ̮̮̮ĢƌŔ̮Ɠœ̮̮̮ƒě̮̮Ɛ̮ƮŚğƧ̮̮̮(a)̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮Ŀ̮ŗƖť̮̮
ƒ̮ƐƜƔĻ̮̮Ĺ̮˫ŒłƏķ̮̮̮̩ Ŕš̮̮̮˭ ŀŝķ̮̮ƒ̮ěķŘĕ̮̮̮˫ ƔƐŁ̮̮Ģ̮Ļ̮̆ŀƮœƕŔŎƌ̮̅ ƒƏ˫Ʈ˫č̮̮ķ̮ŗ̮̮Ũ̮ƂƏ̮̮ŀ̮ŝķ̮̩œŘě̮̮ƒ̮ě̮̮ŗ̮œ̮̮Ǝ̮ƜƮ˫čƎ̮ƮŘŁ̮̮ƒ̮ļŁŗ̮̮ŗ̮ķŘƁ̮̮œ̮ŗķœ̮̮'ŗ̮œ̮̮

̮˭ ̙Ļ˫Ƃƌ̮̮Ɛ̮ƮŚğƧ̮̮̮(b)̮̮ƒ̮Ļ̮̮̮̙ Ɯƈœ̮̮Ũ̮ƂƏġ̮˫Ɠ̮̮œ̮ŔŶłƌ̮̮ƕ̮̮̮Ě̮ƉƔƌ̮̮ř̮ķ̮̮ŗ̮ƕœ̮̮ŀ̮Ļ˫Ɓŗ̮̮Ż̮Ŗō̮̮Ģ̮ƌ̮̇ œƖš̮̮Ǝ̮Ʈķ̮̮ƒ̮ƐƮŚğ̮̮̮˫ Ļ̮̮ƒ̮ƮŚŊŁ̮̮ě̮ķƕƧ̮̮̮̮̮ ĺěŘƌ
/lư(̮̮̮˭ŀ̮ƮœƕŔŎƌ̮řķ̮̮̮̅ ƒƮŚŊŁ̮ŴƐƌ̮̮̆ŀ̮ŝķ̮̩œŘě̮ĢŮŒŁ̮̮̮ƕ̮̮˫̮ Ļ̮̮œ̮˫ŊƮķ̮̮ġ̮˫ŊƓ̮̮̮ĢĻ̮˭ ̩ř˫Źī̮̮̮̅ ̩ř˫Źī̮̆ŀƮœƕŔŎƌ̮̮̮ķŗ̮̮̮ƒĻŗ̮Ɩŭ̮̮Ģ̮ĜƉƔƌ̮̮
Ũ̮ƂƏ̮̮̮̩ œƖ̗Ə̮̮ŀ̮ŝķ̮̮ 'Ǝ̮ƜƐĖ̗Ɠ̮̮̮ƎƮķ̮̮Ř̮ƜƜźŁ̮̮ŗ̮˫łő˫ŝ̮̮ĺ̮ŉƖƌ̮̮Ũ̮ƂƏ̮̮ŀ̮ƮœƕŔŎƌ̮̮ļ̮ƈ̮ġřķŘł̗Ɠ̆Ƨ̮̮̮̮̅ ̒˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗ̮̮̮ŚƜƏ̮̮̮̩ Ŕš̮̮
ŀ̮ŝķ̮̮ 'Ɛ̮ƮŚğƧ̮̮̮(c)̮̮Ś̮ƜƏ̮̮˫̮ Ļ̮̮Ģ̮Ʈ˫ŊĻ˫ŉ̮̮ř̮Řƌ̮̮̮˭ ĢƮ˫ŊƓ̮̮ŀ̮ƮœƕŔŎƌ̮̮ļ̮ƈ̮ġřķŘł̗Ɠ̆Ƨ̮̮̮̮̅ ̒˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗ̮̮̮ķŗ̮̮Ũ̮ƂƏ̮̮ŀ̮ŝķ̮̩œŘě̮̮̮ƕ̮̮
̮˫ Ļ̮̮œ̮˫ŊƮķ̮̮š̮ƖőƧ̮̮̮ř̮˫Źīƥ̮̮̮̮̮ ř˫ŊƌŘƜŹ̮̩ŔƜĖƜč[mk-]̮̮̮˭ ġŔōŘŝ̮ĢĕƖƉĻ̮ŠƮƖğ̮ŗœ̮̮ŀ̮ƮœƕŔŎƌ̮̮Ŵ̮Ɛƌ̮̮̮̩̆ ř˫Źī̮̮̮̅ ̩ŔƜĖƜč̮̮̮ķŗ̮̮̮ƒĻĿ̮ŗƖť̮̮
Ě̮ƉƔƌ̮̮ŀ̮ŝķ̮ƒłšķŖğ̮˫č̮ŘƮř̮̮ 'Ǝ̮Ʈķ̮̮ƒ̮ƐƮŚğ̮̮Ǝ̮ƜƐĖ̗Ɠ̮̮˫̮ Ļ̮̮œ̮˫ŊƮķ̮̮ġ̮˫ŊƓ̮̮̮ĢĻ̮˭ ƒƏ˫Ʈ˫č̮̮Ģ̮Ļ̮̆ŀƮœƕŔŎƌ̮řķ̮̅ ƒƏ˫Ʈ˫č̮̮̮̩ œƖ̗Ə̮ĢŮŒŁ̮̮ŀ̮ŝķ'̮̮



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˹˶ 

 

˶̦&˴̦&̦̦̦̦ ĢƁ˫Ƃłšķ̦ġ˫ƓŔƏƖŢƜč̦̙ ŶŽř̦˫ș̂
ƍ̮˫̗Ɠƒ̮ƏƖğ̮̮̓ ̮ŠŒĻ̮ŗœ̮ƒě̮̀˭ Ŕš̮ƍ˫ƜĻ̮̮̒Ģ̮ĕƖƉĻ̮ġ̮ŔōŘŝ̮̮řķ̮̮Ř̮ŲƏ̮ŗ̮˫łő˫ŝ̮̮̮˭ ̙ŶŽ̮Ŕ̮Ɓ˫Ž̮ƒ̮ƏƖğŘƓ̮̮Ŕ̮ƏƖŞč̮̮Ģ̮Ɓ˫Ƃłšķ̮̮ŀ̮ŝķ̮̮ƕ̮̮̮˫ ƔƐŁ̮̮
ġ̮ķŗķœ̮̮ƒ̮ŝ̮̮Ŕ̮ƏƖŢƜč̮̮Ģ̮Ɓ˫Ƃłšķ/sar-/̮˭/dar-/ ̮̮ƕ/ber-/̮̮Ģ̮ƌŔ̮š˫Ļ̮̮'Ǝ̮Ʈķ̮̮̮˫ Ļ̮˫ƓŔƏƖŢƜč̮̮Ƈ̮˫ŦŁķ̮̮ƒ̮Ļ̮̮ƒ̮Ʈ˫čġ̮˫Ɠ̮̮̮˭ ĢƉŶŽ̮̮ƒ̮Ĝļš̮̮Ģ̮Ʈ˫ƐŶƌ̮̮
ġ̮ŔƮŔŉ̮̮œ̮˫ŊƮķ̮̮̮ĢƌŔ̮ƐƐě̮̮̮ƕ̮̮Ģ̮ƈ˫ŶŽķ̮̮˫̮ Ļ̮̮ġ̮˫ƓœŘĻŗ˫ě̮̮ţ̮˫ő̮̮̮ĢƌŔ̮Əř˫ŝ'̮̮

˶̦&˴̦&˲̦&̦̦̦̦ ŔƏƖŢƜč̦̙ ŶŽ̦ĢƁ˫Ƃłšķř̦˫ș̦̂/ber- /̦
̮̓ ̮ƇƕŔŉ̮ŗœ˸̮̮̮˭̮̒ƒ̮ƏƖ̗Ə̮̮ œŘĻŗ˫ě̮řķ̮ĢƮ˫Ɠ̮̙ ŶŽ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ/ber-/Ģ̮ğĘƮƕ̮˭ƒƮ˫č̮ųƖƏ̮˫Ļ̮̩ķŘ̗ƓĢ̮Ʈķƕī̮ġ˫Ɠ̮̮̮̮ ŀő˫ŝ̮ųƖƏ̮ƕ
ƒ̮Ʈ˫č̮ĢƮ˫ŊƓ̮̮̮ƒĻƊ̮˫ŲƏ̮ĿŗƖť'̮ŀŝķ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏ̮ŔƐƌ̮

̮̓ƇƕŔŉ˸̮̮̒
ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮̙ŶŽř˫ŝ̮/ ber-/̮

 



˹˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

̮

ś̮˫ŝķ̮ŘĻ̮̮̮̓ ̮ƇƕŔŉ˸̮˭ ̮̮̮̮̒ŔƏƖŢƜč̮̙ ŶŽ̮ĢƁ˫Ƃłšķř̮˫ŝ /ber-/ ̮˫ Ļ̮̮Ƈ̮˫ŦŁķ̮̮ƒ̮Ļ̮̮Ģ̮ƉŶŽ̮ġ˫ƓœķŔƏƕŗœ̮̮̮˭ ƒƮ˫č̮̮ż̮Ɯŭ̮̮̮̩ œŘłŞğġ̮ķ̮̮ř̮ķ̮̮
Ģ̮ƉŶŽ̮ġ˫ƓœķŔƏƕŘĻ̮̮Ŕ̮ƮŔŉ̮̮˫ Ļ̮Ƌ̮ƜƓ˫žƌ̮̮Ģ̮łěŘō̮̮̮ƕ̮̮Ģ̮Ɖ̗ŵ̮̮̮Ģƌ̮'œř˫ŝĢ̮ƌ̮ƍ˫ŢƏ̮ĢƮ˫ŊƓ̮ġƖĠƈķ̮ĢŝŗŘĻ̮ƎƮķ̮ƒě̮ŔƓœŔ̮ƏƖŢƜč̮̮̮ƒĻ̮̮

ƒ̮Ʈ˫čŀ̮ő˫ŝ̮˫Ļ̮ġ˫Ɠ̮̮ ġ˫Ɠ̮˫ ŊƓĢ̮Ʈ̮̮.CVC)CVC̮˭CV.CVC̮̮ ˭CVCC̮̮̮̮ ƕCVC̮̮̮̒ŀ̮ŝķ̮̩Ŕš̮̙Ŧłƌ̮̮ '̮̮ ŗœƒ̮ƌķœķ̮̮ ̙ƜƉŎŁ̮ƒĻ̮˭
Ģ̮ĠƐƜƔĻ̮̮̮̙ ŶŽ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮̮/-ber/̮ ̮ƀ̮łŢƌ̮̙ŶŽ̮ŗœ̮̮e.nag]ᾣ-[ber.̮̮ƣ̮˫Ļ̮̮̆ƍ̮œř̮̮̮̅ ƎƜłŝī̮̮̮˭̮̮ ƒƮ˫č̮ĢƮ˫ŊƓ̮ŀő˫ŝ̮˫Ļ

(CV.CVC)̮̮ ˭̮̩ ėķƕ̮řķ̮ĢğŔƐƮ˫̗Ə̮ƒĻ̮̓ ̮ƇƕŔŉ̮ġ˫Ɠ̮̮̮̂̒ƒ̮ļŁŗ̮ś˫ŝķ̮ŘĻ̮̮ ġŔƐĻ̮̂̓ŗ̮œ̮̮̮̮̮̒ ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮̮̮̮̒̂̓Ģ̮ƌ̮ƒłőķœŘč'̮œƖš̮
ƒļŁŗ̮ġŔƐĻ̓̒˸  

DEP- IO >> *COMP COD>> ONSET>> ALIGN-R (morph, syll)>> NO 

CODA 

ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮˸̮̮̓̒
̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮ĢĻ˫Ʈřŗķ̙ŶŽř˫ŝ̮/ ber-/̮ƀłŢƌ̮̙ŶŽ̮ŗœ̮[ber.-ᾣe.nag]̮ƣ̮˫Ļ̮̆ƍœř̮̅ƎƜłŝī̮

 ̮

ġ̮ƖƉĻ˫Ł̮ĢĻ˫Ʈřŗķ̮̮Ģ̮ĠƐƜƔĻ̮̮̮̂̓ƀ̮łŢƌ̮̙ŶŽ̮ġķŘĻ̮̮̮̒/ber-ᾣenag/̮̮ƣ̮˫Ļ̮̮̆ƍ̮œř̮̮ƍ̮˫ŢƏ̮̅ƎƜłŝī̮̮Ģ̮ƌŔ̮Ɠœ̮̮ƒ̮ě̮̮Ɛ̮ƮŚğƧ̮̮̮(a)̮̮ś̮˫ŝķ̮̮
ƒ̮ƉŞƉŝĺ̮ŁķŘƌ̮̮ƒ̮ļŁŗġ̮ŔƐĻ̮̮̮̮̮̮̒̂̓Ĺ̮˫ŒłƏķ̮̮Ǝ̮Ʈķ̮'ŀŝķ̮̩Ŕš̮̮ƒ̮ƐƮŚğ̮̮̮˫ ƔƐŁ̮̮ŀ̮ƮœƕŔŎƌ̮̮Ģ̮Ļ̮̆̅ ƒƏ˫Ʈ˫č̮̮ķ̮ŗ̮̮Ũ̮ƂƏ̮̮ŀ̮ŝķ̮̩œŘě̮̮ƒ̮ě̮̮ŗ̮œ̮̮
ƒ̮ļŁŗġ̮˫Ɠ̮̮Ǝ̮ƜƮ˫čŘ̮Ł̮̮ŗ̮ķŘƁ̮̮ŗ̮œ̮'œŗķœ̮̮̮˭ ̙Ļ˫Ƃƌ̮̮Ɛ̮ƮŚğƧ̮̮̮(b)̮̮̮˫ Ļ̮̮Ƈ̮˫ŦŁķ̮̮ř̮˫Źīƥ̮̮̮ƒ̮Ʈ˫č̮̮̮ƒĻ̮̮Ə̮˫Ʈ˫čƧ̮̮̮̮˭ ŔƏƖŢƜč̮̮ƒ̮ĕŘğķ̮̮Ř̮ŊƐƌ̮̮̮ƒĻ̮̮œ̮˫ŊƮķ̮̮Ə̮˫Ʈ˫čƧ̮̮̮Ŕ̮ƜĖƜčƥ̮̮̮

̮̮ř˫Ŋƌ/-rᾣ/̮̮Ŕ̮š̮ġŔōŘŝ̮ĢĕƖƉĻ̮ŗœ̮̮̩ř̮ķ̮ƕ̮ŀŝķ̮̮Ǝ̮Ʈķ̮̮ů̮˫Ŏƈ̮̮Ģ̮ŪƂƏ̮̮Ĺ̮ƖŞŎƌ̮̮Ģ̮̗Ə̮˭ œƖš̮̮̮˫ ƌķ̮̮Ǝ̮Ʈķ̮̮Ģ̮Ʈ˫ŊĻ˫ŉ̮̮̮˭ ˫ƓřŘƌ̮̮
ŀ̮ƮœƕŔŎƌ̮̮ļ̮ƈ̮ġřķŘł̗Ɠ̆Ƨ̮̮̮̮̅ ̒˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗ̮̮̮ķŗ̮̮Ũ̮ƂƏ̮̮̮̩ œŘě̮̮ŀ̮ŝķ̮̮ 'Ƌ̮ƔƌŘ̮Ł̮̮̮˭ ƒĜƏī̮̮̮ƎƮķ̮̮Ř̮ƜƜźŁ̮̮̮ƒĻ̮̮œ̮˫ŊƮķ̮̮ġ̮˫ŊƓ̮̮̮ĢĻ̮̩ ř˫Źī̮̮

ŀ̮ŝķ̮̩Ŕš̮ŘŊƐƌ̮̮̮ƕ̮̮ŀ̮ƮœƕŔŎƌ̮̮̮̅ ̩ř˫Źī̮̮̮̆ķŗ̮̮ƒ̮Ļƒ̮ƏƖğķ̮ġ̮̮̮Ě̮ƉƔƌ̮̮Ũ̮ƂƏ̮̮ŀ̮ŝķ̮̩œŘě̮̮ƒ̮ě̮̮̮̙ Ɯƈœ̮̮Ģ̮Ɖťķ̮̮Ż̮Ŗō̮̮Ǝ̮Ʈķ̮̮ƒ̮ƐƮŚğ̮̮ř̮ķ̮̮ŗ̮ƕœ̮̮
ŀ̮Ļ˫Ɓŗ̮̮ŀ̮ŝķ̮̮ 'ř̮ķ̮̮ġ̮Ɩŝ̮̮̮˭ ŘĠƮœ̮̮Ɛ̮ƮŚğƧ̮̮̮(c)̮̮̮˫ Ļ̮̮ƍ̮œƕŚŽķ̮̮̮ěķƕƧ̮̮̮̮Te̮̮ Rƒ̮Ļ̮̮̮˭ ŔƏƖŢƜč̮̮ŀ̮ƮœƕŔŎƌ̮̮̮̅ œķŔƏƕŘĻ̮ƕ̮œķŔƏƕŗœ̮ĢĠłŞĻķƕ̮̮̮̆ķŗ̮̮Ũ̮ƂƏ̮̮
̮̩ œƖ̗Ə̮̮ŀ̮ŝķ̮̮'Ǝ̮Ʈķ̮̮Ň̮ŗœ̮̮ƒ̮Ļ̮̮Ļ̮ƖƏƧ̮̮̮œ̮Ɩő̮̮ń̮ŵ˫Ļ̮̮Ģ̮Ʈ˫ŊĻ˫ŉ̮̮ġ̮˫ƓřŘƌ̮̮Ģ̮Ʈ˫ŊƓ̮̮ŀ̮ŝķ̮̩Ŕš̮̮ƕ̮̮̮ŀ̮ƮœƕŔŎƌ̮̮ļ̮ƈ̮ġřķŘł̗Ɠ̆Ƨ̮̮̮̮̮ ŀŝķŗ

̮̅ ̒˫ŊƓ̮ƕ̮ėķƖĜŁ̮̮̓ķ̮ŗ̮̮Ũ̮ƂƏ̮̮̮̩ œŘě̮̮ŀ̮ŝķ̮̮'Ǝ̮Ʈķ̮̮Ũ̮ƂƏ̮˭ ˫Ɠ̮̮Ģ̮Ž˫ě̮ĢƉƜƈœ̮̮ġ̮ķŘĻ̮̮Ż̮Ŗō̮̮Ģ̮ŶŮƁ̮̮Ǝ̮Ʈķ̮̮ƒ̮ƐƮŚğ̮̮ř̮ķ̮̮ŗ̮ƕœ̮̮ŀ̮Ļ˫Ɓŗ̮̮Ƌ̮ƓķŘŽ̮̮
Ģ̮ƌŔ̮Ɛě'̮̮



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˹˸ 

 

˶̦&˴̦&˳̦&̦̙ ŶŽ̦ĢƁ˫Ƃłšķ̦ŔƏƖŢƜčř̦˫ș̦̂/dar- /̦
̮̓ ̮ƇƕŔŉ̮ŗœ˹̮̮̮˭̮̒ƒ̮ƏƖ̗Əœ̮ŘĻŗ˫ě̮řķ̮ĢƮ˫Ɠ̮̮̮̙ ŶŽ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮̮/dar-/̮̮Ģ̮ğĘƮƕ̮˭ƒƮ˫č̮ųƖƏ̮˫Ļ̮̩ķŘ̗ƓĢ̮Ʈķƕī̮ġ˫Ɠ̮̮̮̮ ŀő˫ŝ̮ųƖƏ̮ƕ
ƒ̮Ʈ˫č̮ĢƮ˫ŊƓ̮̮̮ƒĻƊ̮˫ŲƏ̮ĿŗƖť'̮ŀŝķ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏ̮ŔƐƌ̮

̮̓ƇƕŔŉ˹̮̮̒
ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮̙ŶŽř˫ŝ̮/ dar-/ 

 
̮

ƍ̮˫̗Ɠƒ̮ƏƖğ̮̮ŗ̮œ̮ƒě̮̮̮̓ ̮ƇƕŔŉ˹̮̮̮̮̙̒ ŶŽ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮˭ŀŝķ̮̩Ŕƌīř̮˫ŝ /dar-/ ̮˫ Ļ̮̮Ƈ̮˫ŦŁķ̮̮̮ƒĻ̮̮Ģ̮ƉŶŽ̮ġ˫ƓœķŔƏƕŗœ̮̮̮˭ ƒƮ˫č̮̮̮̮ œķŔŶŁ
ġ̮œ˫Ʈř̮̮řķ̮̮Ģ̮ƉŶŽ̮ġ˫ƓœķŔƏƕŘĻ̮̮Ŕ̮ƮŔŉ̮̮˫ Ļ̮̮Ƌ̮ƜƓ˫žƌ̮Ģ̮ƌ̮ƍƕŘƜĻ̮ŀ̗ŝ̮ƒĻ̮ŀěŘō̮˫Ʈ̮ŇƕŘő̮˫ ŝ̮̮ 'œř̮̮ ƍ˫ŢƏ̮ĢƮ˫ŊƓ̮ġƖĠƈķ̮ĢŝŗŘĻ
Ģ̮ƌ̮̮ ƎƮķ̮ŔƓœŔ̮ƏƖŢƜč̮̮ƒĻ̮̮̮ƒƮ˫č̮ġ˫Ɠġ̮ķŗķœ̮ŀ̮ő˫ŝĢ̮Ʈ˫ŊƓ̮ġ˫Ɠ̮̮CVCC)̮̮̮ ƕCVC̮̮ ̒ŀ̮ŝķ̮̩Ŕš̮̙Ŧłƌ̮̮ '̮˭ƒƌķœķ̮ŗœ̮̮ ̙ƜƉŎŁ̮ƒĻ

Ģ̮ĠƐƜƔĻ̮̮̮̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮̙ ŶŽř̮˫ŝ̮̮ /-dar/ƀ̮łŢƌ̮̙ŶŽ̮ŗœ̮̮]kap.ten-[dar.̮̮̮̆ƍ̮Ŕƌī̮ƍƕŘƜĻ̮̮̮̮̅ ƒƮ˫č̮ĢƮ˫ŊƓ̮ŀő˫ŝ̮˫Ļ
(CVCC)̮̮ ˭̮̩ ėķƕ̮řķ̮ĢğŔƐƮ˫̗Ə̮ƒĻ̮̓ ̮ƇƕŔŉ̮ġ˫Ɠ̃ƒ̮ļŁŗ̮ś˫ŝķ̮ŘĻ̮̮̮̒ ġŔƐĻ̮̮̮̮̮̒̃̓ŗœ̮̮Ģ̮ĠƐƜƔĻ̮ġƖƉĻ˫Ł̮̮̮̮̮̃̓ ̒Ģ̮ƌ̮ƒłőķœŘč'̮œƖš̮

ƒļŁŗ̮ġŔƐĻ̓̒˹  
DEP- IO >> *COMPCOD>> ONSET>> >> ALIGN-R (morph, syll)>> 

NO CODA 

 



˹˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮˹̮̮̓̒
̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮ĢĻ˫Ʈřŗķ̙ŶŽř˫ŝ̮/ dar-/̮̮ŗœƀłŢƌ̮̙ŶŽ̮[dar.-kap.ten]̮̆ƍŔƌī̮ƍƕŘƜĻ̮̅

 ̮

ġ̮ƖƉĻ˫Ł̮ĢĻ˫Ʈřŗķ̮̮Ģ̮ĠƐƜƔĻ̮̮̮̃̓ƀ̮łŢƌ̮̙ŶŽ̮ġķŘĻ̮̮̮̒/dar-kapten/̮̮̮̆ƍ̮Ŕƌī̮ƍƕŘƜĻ̮̮̮̅ƍ̮˫ŢƏ̮̮Ģ̮ƌŔ̮Ɠœ̮̮Ɛ̮ƮŚğ̮ƒěƧ̮̮̮(a)̮̮ś̮˫ŝķ̮ŘĻ̮̮
ƒ̮ƉŞƉŝĺ̮ŁķŘƌ̮̮ƒ̮ļŁŗġ̮ŔƐĻ̮̮̮̮̮̮̒̃̓ƒ̮Ļƍ̮ķƖƐŵ̮̮Ĺ̮˫ŒłƏķ̮ƒƐƜƔĻ̮ĿŗƖť̮̮̮̮'ŀŝķ̮̩ŔšƎ̮Ʈķ̮̮ƒ̮ƐƮŚğ̮̮̮˫ ƔƐŁ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ƌ̮ěŀ̮Ɯ̗Ɠķ̮̮
̮̮̆ĢĻƒ̮Ə˫Ʈ˫č̮̮̮̮̅ƕ̮̮̮̆ļ̮ƈ̮ġřķŘł̗ƓƧ̮̮̮̮̒ ˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗ̮̮̮̮̅ķŗ̮̮Ũ̮ƂƏ̮̮̮̩ œŘě̮̮ŀ̮ŝķ̮̮ 'ŗ̮œ̮̮̮˭ ̙Ļ˫Ƃƌ̮̮Ɛ̮ƮŚğƧ̮̮̮(b)ƒ̮ĕŘğķ̮˭̮̮˫̮ Ļ̮̮œ̮˫ŊƮķ̮̮Ə̮˫Ʈ˫čƧ̮̮̮

̮̩ ŔƜĖƜč̮̮̮W[-rk]̮̮̮ƒě̮̮̮ŗœ̮̮̮ƎƮķ̮̮Š̮ƮƖğ̮̮ř̮˫Ŋƌ̮̮̮˭ ŀŝķ̮̮ŀ̮ƮœƕŔŎƌ̮̮̮̆Ə̮˫Ʈ˫č̮ŴƐƌƧ̮̮̮̮̩ ŔƜĖƜč̮̮̮̮̅ķŗ̮̮Ũ̮ƂƏ̮̮̮˭ ŀŝķ̮̩œŘĜƏ̮̮˫̮ƌķ̮̮̮ƎƮķ̮̮Ģ̮Ʈ˫ŊĻ˫ŉ̮̮
̮˫ ƓřŘƌ̮̮ĺ̮ŉƖƌ̮̮Ũ̮ƂƏ̮̮̮̆ļ̮ƈ̮ġřķŘł̗ƓƧ̮̮̮̮̒ ˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗ̮̮̮̮̩̅ Ŕš̮̮ŀ̮ŝķ̮̮ 'Ƌ̮ƔƌŘ̮Ł̮̮̮˭ ƒĜƏī̮̮̮ƎƮķ̮̮Ř̮ƜƜźŁ̮̮ġ̮ŗ˫łő˫ŝ̮̮Ř̮ŊƐƌ̮̮̮ƒĻ̮̮œ̮˫ŊƮķ̮̮
ġ̮˫ŊƓ̮̮ĢĻ̮̩ ř˫Źī̮̮̩ Ŕš̮̮ƕ̮̮ŀ̮ƮœƕŔŎƌ̮̮̮̮̩̆ ř˫Źī̮̮̮̅ķŗ̮̮ƒĻŗ̮Ɩŭ̮̮Ģ̮ĜƉƔƌ̮Ũ̮ƂƏ̮ƒ̮ě̮ŀŝķ̮̩œŘě̮̮̮̙ Ɯƈœ̮̮Ģ̮Ɖťķ̮Ż̮Ŗō̮̮ƎƮķ̮ƒ̮ƐƮŚğ̮̮řķ̮ŗ̮ƕœ̮̮
ŀ̮Ļ˫Ɓŗ̮̮ŀ̮ŝķ̮'Ǝ̮ƜƐĖ̗Ɠ̮Ɛ̮ƮŚğƧ̮̮(c)̮̮̮˫ Ļ̮ƍ̮œƕŚŽķ̮̮ěķƕƧ̮̮̮Te̮Rƒ̮Ļ̮̮̮˭ ŔƏƖŢƜč̮̮̮˫̗̮ƜƂłŞƌ̮̮̮̮̮̮̮̮̮̮̋ŀ̮ƮœƕŔŎƌ̮̮̅ œķŔƏƕŘĻ̮ƕ̮œķŔƏƕŗœ̮ĢĠłŞĻķƕ̮̮̮̆ķŗ̮̮
Ũ̮ƂƏ̮ŀ̮ŝķ̮̩œŘě̮̮ƕ̮̮ƎƮķ̮̮̮̮ Ňŗœƒ̮Ļƒ̮ĻƖƏ̮œ̮Ɩő̮̮ĺ̮ŉƖƌ̮Ģ̮Ʈ˫ŊĻ˫ŉ̮̮ġ̮˫ƓřŘƌ̮Ģ̮Ʈ˫ŊƓ̮̮ƕ̮Ũ̮ƂƏ̮̮ŀ̮ƮœƕŔŎƌ̮ļ̮ƈ̮ġřķŘł̗Ɠ̆Ƨ̮̮̮̮̮ ŀŝķŗ

̮̅ ̒˫ŊƓ̮ƕ̮ėķƖĜŁ̮̮̮̩̓ Ŕš̮̮ŀ̮ŝķ̮̮ 'Ǝ̮Ʈķ̮̮Ũ̮ƂƏġ̮˫Ɠ̮̮̮˭ ĢƈķƖłƌ̮̮ƒ̮ƜŉƖŁ̮̩ ŔƐƐě̮̮Ż̮Ŗō̮̮Ģ̮ŶŮƁ̮̮̮ƎƮķ̮̮ƒ̮ƐƮŚğ̮̮̮řķ̮̮ŗ̮ƕœ̮̮ŀ̮Ļ˫Ɓŗ̮̮̮ĢƌŔ̮š˫Ļ'̮̮

˶̦&˴̦&˴̦&̦̦̦̦ ĢƁ˫Ƃłšķ̦ŔƏƖŢƜč̦̙ ŶŽř̦˫ș̦̂/sar- /̦
̮̓ ̮ƇƕŔŉ̮ŗœ˺̮̮̮˭̮̒ƒ̮ƏƖ̗Ə̮̮ œŘĻŗ˫ě̮řķ̮ĢƮ˫Ɠ̮̙ ŶŽ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮̮/-sar/̮̮Ģ̮ğĘƮƕ̮˭ƒƮ˫č̮ųƖƏ̮˫Ļ̮̩ķŘ̗ƓĢ̮Ʈķƕī̮ġ˫Ɠ̮̮̮̮ ŀő˫ŝ̮ųƖƏ̮ƕ
ƒ̮Ʈ˫č̮ĢƮ˫ŊƓ̮̮̮ƒĻƊ̮˫ŲƏ̮ĿŗƖť'̮ŀŝķ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏ̮ŔƐƌ̮

 



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˹˺ 

 

̮̓ƇƕŔŉ˺̮̮̒
ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮̙ŶŽř˫ŝ̮/ sar-/ 

 ̮

ś̮˫ŝķ̮ŘĻ̮̮̮̓ ̮ƇƕŔŉ˺̮˭ ̮̮̮̮̒ ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮̙ ŶŽř̮˫ŝ /sar-/ ̮˫ Ļ̮̮Ƈ̮˫ŦŁķ̮̮̮ƒĻ̮̮Ģ̮ƉŶŽ̮ġ˫ƓœķŔƏƕŗœ̮̮̮˭ ƒƮ˫č̮̮Ģ̮ƉŶŽ̮ġ˫ƓœķŔƏƕŘĻ̮̮ġ̮ŔƮŔŉ̮̮
̮˫ Ļ̮̮Ƌ̮ƜƓ˫žƌ̮̮̮˭ ĢŢƮķŚŽķ̮̮Ģ̮łěŘō̮̮ƕ̮̮̮Ģ̮ƌ̮ĢŁŔš̮̮'œř˫ŝĢ̮ƌ̮ƍ˫ŢƏ̮ĢƮ˫ŊƓ̮ġƖĠƈķ̮ĢŝŗŘĻ̮̮ƎƮķ̮ŔƓœŔ̮ƏƖŢƜč̮̮ƒ̮Ļ̮̮ƒ̮Ʈ˫č̮̮ġ˫Ɠġ̮ķŗķœ̮̮
ŀ̮ő˫ŝĢ̮Ʈ˫ŊƓ̮ġ˫Ɠ̮̮̮̓CV.CVC̮̮ ˭CVCC̮̮̮̮ ƕCVC̮̮̮̮̮̒ 'ŀŝķ̮̩Ŕš̮̙Ŧłƌ̮̮ ˭ƒƌķœķ̮ŗœ̮̮ ̙ƜƉŎŁ̮ƒĻĢ̮ĠƐƜƔĻ̮̮̮̮ ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč
̮̙ ŶŽř̮˫ŝ /-sar/ƀ̮łŢƌ̮̙ŶŽ̮ŗœ̮̮.nag]ώὄ-[sar.̮̮̮̆ƍ̮œŘě̮ŷķŘžłŝķ̮̮̮̅ ƒƮ˫č̮ĢƮ˫ŊƓ̮ŀő˫ŝ̮˫Ļ(CV.CVC)̮̮ ˭̮̮ řķ̮ĢğŔƐƮ˫̗Ə̮ƒĻ
̮̩ ėķƕ̮̓ ̮ƇƕŔŉ̮ġ˫Ɠ̄ƒ̮ļŁŗ̮ś˫ŝķ̮ŘĻ̮̮̮̒ ġŔƐĻ̮̄̓ŗ̮œ̮̮̮̮̮̒ ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮̮̮̮̒̄̓Ģ̮ƌ̮ƒłőķœŘč'̮œƖš̮

ƒļŁŗƐĻ̮̓ġŔ˺̒  
MAX -IO>> *COMP COD>> ONSET>> ALIGN-R (morph, syll)>> NO 

CODA 



˺˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮˺̮̮̓̒
̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮ĢĻ˫Ʈřŗķ̙ŶŽř˫ŝ̮/ dar-/̮ƀłŢƌ̮̙ŶŽ̮ŗœ̮[sar.-ώὄ.nag]̮̆ƍœŘě̮ŷķŘžłŝķ̮̮̅

 
Ģ̮Ļ˫Ʈřŗķ̮̮ġ̮ƖƉĻ˫Ł̮̮Ģ̮ĠƐƜƔĻ̮̮̮̮̒˺̮̮̓ƀ̮łŢƌ̮̙ŶŽ̮ġķŘĻ̮̮/sar-ώὄnag/̮̮̮̆ƍ̮œŘě̮ŷķŘžłŝķ̮̮̮̅ƍ̮˫ŢƏ̮̮Ģ̮ƌŔ̮Ɠœ̮̮Ɛ̮ƮŚğ̮ƒěƧ̮̮̮(a)̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮
Ŀ̮ŗƖť̮̮ƒ̮ƐƜƔĻ̮̮Ĺ̮˫ŒłƏķ̮̮̮̩ Ŕš̮̮ŀ̮ŝķ̮̮ 'Ǝ̮Ʈķ̮̮ƒ̮ƐƮŚğ̮̮̮˫ ƔƐŁ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ģ̮Ļ̮̆̅ ƒƏ˫Ʈ˫č̮̮̮ƕ̮̮ļ̮ƈ̮ġřķŘł̗Ɠ̆Ƨ̮̮̮̮̅ ̒˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗ̮̮̮ķŗ̮̮
Ũ̮ƂƏ̮ŀ̮ŝķ̮̩œŘě̮̮ƒě̮̮̮ŗœ̮̮ƒ̮ļŁŗġ̮˫Ɠ̮̮Ǝ̮ƜƮ˫čŘ̮Ł̮̮ŗ̮ķŘƁ̮̮Ŕ̮Əŗķœ̮̮ 'ŗ̮œ̮̮̮˭ ̙Ļ˫Ƃƌ̮Ɛ̮ƮŚğƧ̮̮(b)̮̮̮˫ Ļ̮Ż̮Ŗō̮̮Ə̮˫Ʈ˫čƧ̮̮̮ŀ̮ƮœƕŔŎƌ̮ŔƏƖŞč̮̮̮ ĢĠƐƜŢƜĻ̆

̮̅ œķŔƏƕŘĻ̮ƕ̮œķŔƏƕŗœ̮̮ķŗ̮Ũ̮ƂƏ̮̮̮̩ œƖ̗Ə̮̮̮̮ ˭ŀŝķœ̮˫ŊƮķ̮˫Ļ̮ƎƜƐĖ̗Ɠ̮ġ̮˫ŊƓ̮̮̮ĢĻ̮˭ ̩ř˫Źī̮̮ŀ̮ƮœƕŔŎƌ̮̮̮̩ ř˫Źī̮̮̮ķŗ̮̮̮ƒĻŗ̮Ɩŭ̮̮Ģ̮ĜƉƔƌ̮Ũ̮ƂƏ̮̮
ŀ̮ŝķ̮̩œŘě̮̮ 'Ɛ̮ƮŚğƧ̮̮̮(c)̮̮̮˫ Ļ̮̮ƒ̮ŵƖ̗Ŋƌġ̮ķ̮̮̮řķ̮̮Ũ̮ƂƏġ̮˫Ɠ̮̮̮̩ ŘƜŊƏřġ̮ķ̮̮̮ƕ̮̮Ǝ̮ƜƜŶŁ̮̩ ŔƐƐě̮̮̮řķ̮̮ŗ̮ƕœ̮̮ŀ̮Ļ˫Ɓŗ̮̮Ż̮Ŗō̮̮̮̩ Ŕš̮̮ŀ̮ŝķ̮̮ 'Ǝ̮Ʈķ̮̮Ŕ̮ƐƮīŘŽ̮̮
̮˫ Ļ̮̮œ̮˫ŊƮķ̮̮Ě̮Ʈ̮̮š̮ƖőƧ̮̮̮Ģ̮Ə˫Ʈ˫č̮̮̮̩ ŔƜĖƜč̮̮ƕ̮̮̮ř̮˫ŊƌŘƜŹ̮̮[-rώ]̮̮ŀ̮ƮœƕŔŎƌ̮̮̮̆Ŵ̮Ɛƌ̮̮Ə̮˫Ʈ˫čƧ̮̮̮̮̩ ŔƜĖƜč̮̮̮̮̅ķŗ̮̮Ũ̮ƂƏ̮̮ŀ̮ŝķ̮̩œŘě̮̮'Ǝ̮Ʈķ̮̮Ř̮ƜƜźŁ̮̮

ġ̮ŗ˫łő˫ŝ̮̮̮ƒĻ̮̮̮ĻƖƏƧ̮̮̮̮˭ œƖő̮̮ƒ̮ƐƜƌřř̮˫ŝ̮̮̮ƕœ̮̮Ũ̮ƂƏ̮̮Ě̮ƉƔƌ̮̮Ř̮ĠƮœ̮̮ŀ̮ŝķ̮̩ŔƮœŘğ̮̮ ˰ř̮ķ̮̮̮ƮĚ̮Ɩ̮ŝ̮̮̮˭Ģ̮Ʈ˫ŊĻ˫ŉ̮̮ġ̮˫ƓřŘƌ̮̮Ģ̮Ʈ˫ŊƓ̮̮Ř̮ŊƐƌ̮̮̮ƒĻ̮̮
Ũ̮ƂƏ̮ŀ̮ƮœƕŔŎƌ̮̮̮̆ļ̮ƈ̮ġřķŘł̗ƓƧ̮̮̮̒ ˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗ̮̮̮̅ŀ̮ŝķ̮̩Ŕš̮̮ƕ̮̮řķ̮̮ġ̮Ɩŝ̮̮̮˭ ŘĠƮœ̮̮Ģ̮ƈķƖŁ̮Ŕ̮ƮŔŉ̮̮Ģ̮ŉķƕ̮œ̮˫ŊƮķ̮̮̮˭ ̩Ŕš̮̮
ń̮ŵ˫Ļ̮̮Ŕ̮ƮŔč̮̮ƍ̮Ŕƌī̮̮̮ƕœ̮̮ġ̮˫ŊƓ̮̮̮ĢĻ̮̩ ř˫Źī̮̮ŀ̮ŝķ̮̩Ŕš̮̮̮ƒě̮̮Ũ̮ƂƏŔ̮ƐƐěƥ̮̮̮Ě̮ƉƔƌ̮̮ŀ̮ƮœƕŔŎƌ̮̮̮̮̩̆ ř˫Źī̮̮̮̅ŀ̮ŝķ'̮̮

˶̦&˵̦&̦̦Ŕ̦ƜƁ̦ĢƁ˫Ƃłšķ̦ġ˫ƓŔƏƖŢƜčř̦˫ș̂
ƍ̮˫̗Ɠƒ̮ƏƖğ̮̮̮̓ ̮ŠŒĻ̮ŗœ̮ƒě̀Ŕ̮š̮ƍ˫ƜĻ̮̒ŗ̮œ̮˭̮̮Ģ̮ĕƖƉĻ̮̮̮˭ ġŔōŘŝ̮̮Ŕ̮ƐƮķŘŽ̮̮ŀ̮ő˫ŝ̮̮ġ̮˫ƓŔƜƁ̮̮ƀ̮łŢƌ̮̮ġ̮ŔƏƖŢƜč̮̮̮řķ̮̮ƀ̮ƮŘŭ̮̮Ƈ̮˫ŦŁķ̮̮

ġ̮˫ƓŔƏƖŢƜč̮̮Ģ̮Ɓ˫Ƃłšķ̮̮/Y`ư-/ ƕ̮/ham-/ƒ̮Ļ̮̮ƒ̮Ʈ˫č̮̮Ŀ̮ŗƖť̮̮̮Ģƌ'̮œŘƜğ̮

˶̦&˵̦&˲̦&̦̦Ŕ̦ƜƁ̦ĢƁ˫Ƃłšķ̦ŔƏƖŢƜčř̦˫ș̦̂/biḨ- /̦
̮̓ ̮ƇƕŔŉ̮ŗœ˲˱̮̮̮̮˭̒ƒ̮ƏƖ̗Ə̮̮ œŘĻŗ˫ě̮řķ̮ĢƮ˫ƓŔ̮ƜƁ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮̮/bi -/Ģ̮ğĘƮƕ̮˭ƒƮ˫č̮ųƖƏ̮˫Ļ̮̩ķŘ̗ƓĢ̮Ʈķƕī̮ġ˫Ɠ̮̮̮̮ ŀő˫ŝ̮ųƖƏ̮ƕ
ƒ̮Ʈ˫č̮ĢƮ˫ŊƓ̮̮̮ƒĻƊ̮˫ŲƏ̮ĿŗƖť'̮ŀŝķ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏ̮ŔƐƌ̮



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˺˲ 

 

̮̓ƇƕŔŉ˲˱̮̮̒
ŔƜƁ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř˫ŝ̮/ biḨ-/̮

 

ƒ̮Ļ̮ƒŉƖŁ̮˫Ļ̮̮̮̓ ̮ƇƕŔŉ˲˱̮˭ ̮̮̒Ŕ̮ƜƁ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮̮/ bi -/̮̮˫̮ Ļ̮̮Ƈ̮˫ŦŁķ̮̮̮ƒĻ̮̮ġ̮˫ƓœķŔƏƕŗœ̮̮Ģ̮̗ŝķ̮̮̮˭ żƉłŒƌ̮̮ġ̮˫ƓœķŔƏƕŘĻ̮̮ġ̮ŔƜƁ̮̮
Ģ̮ŵƖƐłƌ̮̮Ŕ̮ƜƈƖŁ̮̮ĢƌŔ̮Ɛě̮̮ 'ġ̮˫ƓœķŔƏƕŗœ̮̮̮ƎƮķ̮̮Ŕ̮ƐƮķŘŽ̮̮̙ ƌ˫š̮̮Ƌ̮ŝķġ̮˫Ɠ̮̮̮ƒƮ˫čġ̮ķ̮̮Ŕ̮ƐłŞƓ̮̮̮ƒě̮Ɗ̮ķŔěŘƓ̮̮ġ̮˫ƐŶƌ̮̮̮̙ ƂłŞƌ̮̮Ŕ̮Əŗķœ̮̮ '̮˫ Ļ̮ƒ̮Ž˫ũķ̮̮
ƍ̮Ŕš̮̮Ŕ̮ƏƖŢƜč/bi -/ ƒ̮Ļ̮̮̮ƎƮķ̮̮Ƌ̮ŝķ̮˭ ˫Ɠ̮ġ̮˫ƓœķŔƏƕŘĻ̮ġ̮ŔƮŔŉ̮̮̙ Ĝš̮̮̮ĢƌŔ̮ƏŘƜğ.̮Ŕ̮ƏƖŢƜč̮ƎƮķ̮˭Ģŝ˫Ɛš˫ƐŶƌ̮ŘŲƏ̮řķ̮ŗ̮ķŚĻķ̮̮Ģ̮ƂƜƁœ̮̮
ġ̮ķŘĻ̮ƍ̮˫ƜĻ̮̮ż̮ƮŘű̮̮̮˭ Ŀƣ˫ō̮̮ŀ̮Ɯ̗ě̮˫ Ɠ̮̮̮ƕ̮̮Ƌ̮ƜƓ˫žƌ̮ŗ̮œ̮ƍķŔƂŽ̮̮ŗ̮˫Ɯłőķ̮̮ƍ̮ķŗƖŢƮƖğ̮ŗ̮ķŘƁ̮̮̮ĢƌŔ̮Ɠœ̮̮ '̮̮ ƍ˫ŢƏ̮ĢƮ˫ŊƓ̮ġƖĠƈķ̮ĢŝŗŘĻ
Ģ̮ƌ̮ƎƮķ̮ƒě̮ŔƓœŔ̮ƏƖŢƜč̮̮ƒĻ̮̮ƒƮ˫č̮ġ˫Ɠġ̮ķŗķœ̮̮ŀ̮ő˫ŝ̮˫ ŊƓ̮ġ˫ƓĢ̮Ʈ ̮̓CV.CVC̮˭CVCC̮˭CCVC̮̮̮̮ ƕCVC̮̮ ̮̮̒ ̩Ŕš̮̙Ŧłƌ

̮̮ 'ŀŝķƒ̮ƌķœķ̮ŗœ̮̮ ̙ƜƉŎŁ̮ƒĻ̮˭Ģ̮ĠƐƜƔĻ̮̮ř̮˫ŝŔƜƁ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮̮ /-Y`ư/̮̮ ŔƜƁ̮ŗœƀ̮łŢƌ̮̮r]ὄta.w-RY`ư'̮̮Ģ̮Ļ̆ķ̮Ŕť̮̮̮̮̮̅ ŀő˫ŝ̮˫Ļ
̮̮ƒƮ˫č̮ĢƮ˫ŊƓ(CV.CVC)̮̮˭̮̩ ėķƕ̮řķ̮ĢğŔƐƮ˫̗Ə̮ƒĻ̮̓ ̮ƇƕŔŉ̮ġ˫Ɠ˼˻ƒ̮ļŁŗ̮ś˫ŝķ̮ŘĻ̮̮̮̒ġŔƐĻ̮˼˻̓ŗ̮œ̮̮̮̮̮̒ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮˼˻̮̮̮̓̒
Ģ̮ƌ̮ƒłőķœŘč'̮œƖš 

ƒļŁŗ̮ġŔƐĻ̓˲˱̒  
LINEARITY>> *INTEGRITY>> ONSET>> ALIGN-R (morph, 

syll)>> NO CODA 



˺˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮̓˲˱̮̮̒
̮ĢĻ˫Ʈřŗķř˫ŝŔƜƁ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč̮/ biư-/  ƀłŢƌ̮ŔƜƁ̮ŗœ̮[biư.-ta.wὄr]̮ĢĻ̮̆̅ ķŔť̮

 
Ģ̮Ļ˫Ʈřŗķ̮ġ̮ƖƉĻ˫Ł̮̮Ģ̮ĠƐƜƔĻ̮̮̮̓˲˱̮̒ƀ̮łŢƌ̮ŔƜƁ̮ġķŘĻ̮/Y`ư-tawὄr/̮Ģ̮Ļ̆ķ̮Ŕť̮̅ƍ̮˫ŢƏ̮˭̮̮ĢƌŔ̮Ɠœ̮̮Ɛ̮ƮŚğ̮ƒěƧ̮̮̮(a)̮ƒ̮Ļƍ̮ķƖƐŵ̮Ŀ̮ŗƖť̮̮
ƒ̮ƐƜƔĻ̮̮Ĺ̮˫ŒłƏķ̮̮̮̩ Ŕš̮̮ķ̮ŘƮř̮ŀŝķ̮̮̮˫ ƔƐŁ̮̮ļ̮Łŗ̮ƎƜƮ˫č̮ŀƮœƕŔŎƌƧ̮̮̮̮̆Ģ̮Ļƒ̮Ə˫Ʈ˫č̮̮̮̮̅ķŗ̮̮Ũ̮ƂƏ̮̮̮̩ œŘě̮̮ŀ̮ŝķ̮̮ 'ŗ̮œ̮̮̮˭ ̙Ļ˫Ƃƌ̮̮Ɛ̮ƮŚğƧ̮̮̮(b)̮̮̮˫ Ļ̮̮Ʈ̮ŚŊŁƧ̮̮̮
ě̮ķƕƧ̮̮̮̮ ĺěŘƌ`ư((̮̮̮˭ŀ̮ƮœƕŔŎƌ̮̮̮̆̅ ƒƮŚŊŁ̮ŴƐƌ̮̮ķŗ̮Ũ̮ƂƏ̮̮̩ œƖ̗Ə̮̮Ļ̮ƖƏ̮ƒĻ̮Řƌķ̮ƎƮķ̮ƕ̮ŀŝķƧ̮̮œ̮˫ŊƮķ̮ńŵ˫Ļ̮œƖő̮ġ̮˫ŊƓ̮̮ĢĻ̮̮ ƕ̮̩ř˫Źī

ŀ̮ƮœƕŔŎƌ̮̆řķ̮ĚƉƔƌ̮ĢŮŒŁ̮ƒŊƜłƏ̮ŗœ̮̮Ɛ̮ƮŚğ̮˭ŘĠƮœ̮ġƖŝ̮řķ̮'ŀŝķ̮̩Ŕš̮̩̅ř˫ŹīƧ̮̮̮(c)̮˫ Ļ̮˭̮̮Ģ̮Ʈ˫ŊĻ˫ŉ̮̮ĺ̮ƜŁŘŁ̮̮Ň̮ķƕ̮̮ ŗœ̮˫Ɠ
̮˭ ŔƏƖŢƜč̮ŀ̮ƮœƕŔŎƌ̮̮̮̆ŴƐƌ̮̅ ĺƉƁ̮̮ķŗ̮Ũ̮ƂƏ̮̮̮̩ œŘě̮ŀ̮ŝķ̮'Ǝ̮Ʈķ̮Ũ̮ƂƏġ̮˫Ɠ̮̮Ģ̮ƈķƖłƌ̮̮̮ŗœ̮ƒ̮ƐƮŚğġ̮˫Ɠ̮(b)̮̮ƕ(c)̮̮̮̙ Ɯƈœ̮̮ġ̮ķŘĻ̮ƒŉƖƌ̮̮
Ż̮Ŗō̮̮̮ƍī̮˫ Ɠ̮̮̮řķ̮̮ŗ̮ƕœ̮̮ŀ̮Ļ˫Ɓŗ̮̮̮ƕ̮̮ġ̮ŘŁŘĻ̮̮Ɛ̮ƮŚğƧ̮̮̮(a)̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮Ŀ̮ŗƖť̮̮ƒ̮ƐƜƔĻ̮̮Ƌ̮ƓķŘŽ̮̮̮ĢƌŔ̮Ɛě'̮̮

˶̦&˵̦&˳̦&Ŕ̦ƜƁ̦ĢƁ˫Ƃłšķ̦ŔƏƖŢƜčř̦˫ŝ/ham-/̦

̮̓ ̮ƇƕŔŉ̮ŗœ˲˲̮̮̮̮˭̒ƒ̮ƏƖ̗Ə̮̮œŘĻŗ˫ě̮řķ̮ĢƮ˫ƓŔ̮ƜƁ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮̮/ham-/̮̮Ģ̮ğĘƮƕ̮˭ƒƮ˫č̮ųƖƏ̮˫Ļ̮̩ķŘ̗ƓĢ̮Ʈķƕī̮ġ˫Ɠ̮̮̮̮ ųƖƏ̮ƕ
ƒ̮Ʈ˫č̮ĢƮ˫ŊƓ̮ŀő˫ŝ̮̮̮ƒĻƊ̮˫ŲƏ̮ĿŗƖť'̮ŀŝķ̮̩Ŕš̮̩œķœ̮ƍ˫ŢƏ̮ŔƐƌ̮

̮̓ƇƕŔŉ˲˲̮̮̒
ŔƜƁ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř˫ŝ̮/ ham-/̮

 



Ɖ̮ŎŁ̮̙ Ɯ̮̮č̮̮ųķƖƏķġ̮˫ƓŔƏƖŢƜ̮̮Ɓ̮˫ƂłšķĢ̮̮̮̮ƖğŠ̮Ʈ̮̮ĕ̮ƖƉĻĢ̮̮̮Ŕ̮ōŘŝġ̮̮̮Ɣ̮Ļ̮ś˫ŝķ̮ŘĻĢ̮ĠƐƜ(̮̮̮Ŀ̮Śŵ̮̩ŘƓ˫ŭœ̮˫Ļīġ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˶˺&̮˺˹̮˺˴ 

 

̮̓ ̮ƇƕŔŉ̮ś˫ŝķ̮ŘĻ˲˲̮˭ ̮̮̒Ŕ̮ƜƁ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜčř̮˫ŝ̮̮/ham-/̮̮˫ Ļ̮Ƈ̮˫ŦŁķ̮̮ƒĻ̮̮ġ̮˫ƓœķŔƏƕŗœ̮Ģ̮̗ŝķ̮̮ġ̮˫ƓœķŔƏƕŘĻ̮˭żƉłŒƌ̮̮ġ̮ŔƜƁ̮̮
ġ̮ŔƮŔŉ̮̮Ŕ̮ƜƈƖŁ̮̮Ģ̮ƌŔ̮Ɛě̮̮ƒ̮ě̮̮Ř̮łŢƜĻ̮̮Ř̮Ļ̮̮Ƌ̮ƜƓ˫žƌ̮̮Ƌ̮ƓƏ̮˫ƌřĢ̮̮̮̮˭Ģ̮ƓķŘ̗Ɠ̮̮ƕ̮̮̮Ĺ̮ƕ˫ƐŁ̮̮ŀ̮ƈƣœ̮̮Ŕ̮Əŗķœ̮̮'̮̮ ƍ˫ŢƏ̮ĢƮ˫ŊƓ̮ġƖĠƈķ̮ĢŝŗŘĻ
Ģ̮ƌ̮̮ ƎƮķ̮ŔƓœŔ̮ƏƖŢƜč̮̮̮ƒĻ̮̮̮ƒƮ˫č̮̮ ġ˫Ɠġ̮ķŗķœ̮̮ŀ̮ő˫ŝĢ̮Ʈ˫ŊƓ̮ġ˫Ɠ̮̮̮̓CVCC̮̮̮̮ ƕCVC̮̮̮̮̮̒ 'ŀŝķ̮̩Ŕš̮̙Ŧłƌƒ̮ƌķœķ̮ŗœ̮̮ ̙ƜƉŎŁ̮ƒĻ̮˭
Ģ̮ĠƐƜƔĻ̮ř̮˫ŝŔƜƁ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč /-ham/ƀ̮łŢƌ̮ŔƜƁ̮ŗœ̮pad]-[ham.̮̮̮̆Ƌ̮Ɠƍ̮˫ƌř̮˭ ̮̮̮̅ ƒƮ˫č̮ĢƮ˫ŊƓ̮ŀő˫ŝ̮˫Ļ(CVC)̮̮ ˭̮̮ ƒĻ

̮̩ ėķƕ̮řķ̮ĢğŔƐƮ˫̗Ə̮̓ ̮ƇƕŔŉ̮ġ˫Ɠ˼˼ƒ̮ļŁŗ̮ś˫ŝķ̮ŘĻ̮̮̮̒ ġŔƐĻ̮˼˼̮̮̮̮̮̓̒ ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮ƕ̮˼˼̮̮̓ ̒Ģ̮ƌ̮ƒłőķœŘč'̮œƖš̮
ƒļŁŗ̮ġŔƐĻ̓˲˲̒  

*COMP >> ONSET>>ALIGN-R (morph, syll)>> NO CODA 

ĢĠƐƜƔĻ̮ġƖƉĻ˫Ł̮̓˲˲̮̮̒ĢĻ˫Ʈřŗķř˫ŝŔƜƁ̮ĢƁ˫Ƃłšķ̮ŔƏƖŢƜč/ ham-/  ̮ŗœƀłŢƌ̮ŔƜƁ̮[ham.pad]̮̆ƋƓƍ˫ƌř̮̅

 
Ģ̮Ļ˫Ʈřŗķ̮̮ġ̮ƖƉĻ˫Ł̮̮Ģ̮ĠƐƜƔĻ̮̮̮̓˲˲̮̮̮̒ƀ̮łŢƌ̮ŔƜƁ̮ġķŘĻ̮̮/ham-pad/̮̮̮̆Ƌ̮Ɠƍ̮˫ƌř̮̮̮̅ƍ̮˫ŢƏ̮̮̮ĢƌŔ̮Ɠœ̮̮Ɛ̮ƮŚğ̮ƒěƧ̮̮̮(a)̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮Ŀ̮ŗƖť̮̮ƒ̮ƐƜƔĻ̮̮
Ĺ̮˫ŒłƏķ̮̮̮̩ Ŕš̮̮ŀ̮ŝķ̮̮ 'Ǝ̮Ʈķ̮ƒ̮ƐƮŚğ̮̮˫ ƔƐŁ̮ŀ̮ƮœƕŔŎƌ̮̮̮ĢĻƒ̮Ə˫Ʈ˫č̮̮ķŗ̮̮Ũ̮ƂƏ̮̮ŀ̮ŝķ̮̩œŘě̮̮̮ƒě̮̮ŗœ̮Ǝ̮ƜƮ˫čƎ̮ƮŘŁ̮ƒ̮ļŁŗ̮ŗ̮ķŘƁ̮œ̮ŗķœ̮̮ 'ŗ̮œ̮̮˭ ̙Ļ˫Ƃƌ̮̮
Ɛ̮ƮŚğƧ̮̮̮(b)̮˫ Ļ̮˭̮Ƈ̮˫ŦŁķ̮̮Ə̮˫Ʈ˫čƧ̮̮Ŕ̮ƏƖŢƜč̮̮ƒĻ̮ř̮˫Źīƥ̮̮̮˭ ƒƮ˫č̮̮ń̮ŵ˫Ļ̮œ̮˫ŊƮķ̮š̮ƖőƧ̮̮̮ř̮˫Źīƥ̮̮̮ř̮˫ŊƌŘƜŹ̮̮[mp-]̮̮ŀ̮ŝķ̮̩Ŕš̮̮̮ƒě̮ŀ̮ƮœƕŔŎƌ̮̮
Ŵ̮Ɛƌ̮̮̮̩̆ ř˫Źī̮̮̮̅ ̩ŔƜĖƜč̮̮̮ķŗ̮̮̮ƒĻŗ̮Ɩŭ̮̮Ģ̮ĜƉƔƌ̮̮Ũ̮ƂƏ̮̮̮̩ œŘě̮̮ŀ̮ŝķ̮̮ 'Ǝ̮ƜƐĖ̗Ɠ̮̮̮ƎƮķ̮̮̮˭ ŘƜƜźŁ̮̮ŀ̮ƮœƕŔŎƌ̮̮ļ̮ƈ̮ġřķŘł̗Ɠ̆Ƨ̮̮̮̮̮ ƕ̮ėķƖĜŁ̮̓ŀŝķŗ

̮̅ ̒˫ŊƓ̮̮̮ķŗ̮̮̮ŚƜƏ̮̮Ũ̮ƂƏ̮̮̮̩ œƖ̗Ə̮̮ŀ̮ŝķ̮̮ 'Ɛ̮ƮŚğƧ̮̮̮(c)̮˫ Ļ̮ŚƜƏ̮˭̮̮Ƈ̮˫ŦŁķ̮̮ř̮˫Źīƥ̮̮̮ƒ̮Ʈ˫č̮̮̮ƒĻ̮̮Ə̮˫Ʈ˫čƧ̮̮̮̮˭ ŔƏƖŢƜč̮̮ƒ̮ĕŘğķ̮̮š̮ƖőƧ̮̮̮Ģ̮Ə˫Ʈ˫č̮̮[-mp] ķ̮ŗ̮̮œ̮˫ŊƮķ̮̮
ŀ̮ŝķ̮̩œŘě̮̮ƒ̮ě̮̮ŗ̮œ̮̮Ǝ̮Ʈķ̮̮Š̮ƮƖğ̮̮ř̮˫Ŋƌ̮̮̮˭ ŀŝķ̮̮̮˫ ƌķ̮̮Ǝ̮Ʈķ̮̮Ģ̮Ʈ˫ŊĻ˫ŉ̮̮Ř̮ŊƐƌ̮̮ƒ̮Ļ̮̮œ̮˫ŊƮķ̮̮ġ̮˫ŊƓ̮̮Ģ̮Ļ̮̩ ř˫Źī̮̮ŗ̮œ̮̮ƒ̮Ʈ˫č̮̮ŀ̮ŝķ̮̩Ŕš̮̮ƕ̮̮̮̮̮ řķ
ŀ̮ƮœƕŔŎƌ̮̮̮̅ ̩ř˫Źī̮̮̮̆ƒĻƒ̮ƏƖğķ̮ġ̮̮̮Ě̮ƉƔƌ̮̮Ģ̮ŮŒŁ̮̮̮̩ œŘě̮̮ŀ̮ŝķ̮̮ 'Ǝ̮ƜƐĖ̗Ɠ̮̮̮ƎƮķ̮̮̮˭ ŘƜƜźŁ̮̮ŀ̮ƮœƕŔŎƌ̮̮ļ̮ƈ̮ġřķŘł̗Ɠ̆Ƨ̮̮̮̮̮ ėķƖĜŁ̮̓ŀŝķŗ
̮̅ ̒˫ŊƓ̮ƕ̮̮̮ķŗ̮̮̮ŚƜƏ̮̮ŀ̮Ʈ˫ŵŗ̮̮̮̩ œŘĜƏ̮̮ŀ̮ŝķ'̮̮

ƒ̦ŊƜłƏġ̦ŘƜğ̦
Š̮ƓƕĘč̮̮Ř̮ũ˫ō̮̮˫̮ Ļ̮̮̮̩ ŘƔĻġ̮ŘƜğ̮̮̮řķ̮̮Ĺ̮Ɩĕŗ˫ĕ̮̮Ƨ̮ƮŘŲƏ̮̮̮̮ĢĠƐƜƔĻ̮̮ ˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(̮˲˺˺˴̮̮̮̮̙̒ ƜƉŎŁ̮ƒĻ̮̮Ɗ̮˫ŲƏŔ̮Ɛƌ̮̮
ġ̮˫ƓŔƏƖŢƜč̮̮Ƌ̮ŝķ̮ĢƁ˫Ƃłšķŀ̮žť̮˭ř˫ŝ̮̙ ŶŽ̮˭ř˫ŝŔ̮ƜƁ̮ƕ̮ř˫ŝř̮˫ŝ̮̮̮ŗœ̮̮Ģ̮ĕƖƉĻ̮̮ġ̮ŔōŘŝ̮̮̮čŀ̮ŝķ̮ƒłőķœŘ̮̮̮ƕ̮̮ƍ̮˫ŢƏ̮̮ŀ̮ŝķ̮̩œķœ̮̮̮ƒě̮̮

Ǝ̮Ʈķ̮̮Š̮ƮƖğ̮̮ř̮ķ̮̮Ɗ̮˫ŲƏ̮̮Ģ̮Ɓ˫Ƃłšķ̮̮̮˫ ƮƖč̮̮ƕ̮̮̮ƒ̮łŽ˫Ʈŗ˫łő˫ŝġ̮ķ̮̮ŗ̮ķœŗƖőŘĻ̮̮ŀ̮ŝķ̮̮'Ģ̮Ɓ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč̮̮Ƌ̮ŝķř̮˫ŝ̮̮Ŕ̮ƐƏ˫̗Ɠ̮̮/ham-/̮̮̮˭



˺˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

ŀ̮žťř̮˫ŝ̮̮̮̙ ƌ˫š̮̮/Y`ư-/̮̮˭/na-/̮̮˭/nὄ-/̮̮˭/bὄ-/̮̮ƕ̮̮̮/ham-/̮̮̮˭̮̙ ŶŽ̮̮̙ƌ˫š̮ř˫ŝ/dar-/̮˭/sar-/̮̮ƕ/ber-/̮̮ƕ̮̮̮̮̮ ŘƜŲƏ̮ř˫ŝŔƜƁ
/bi /̮̮̮ƕ/ham-/̮̮̮řķ̮̮ƀ̮ƮŘŭ̮̮Ƈ̮˫ŦŁķ̮̮˫̮ Ļ̮̮̮ƒƮ˫čġ̮˫Ɠ̮̮ţ̮˫ő̮̮̮ƕ̮̮ŀ̮Ʈ˫ŵŗ̮̮ƒ̮ƉŞƉŝĺ̮ŁķŘƌ̮̮ŀ̮ƮœƕŔŎƌ̮˭ ˫Ɠ̮̮̮̩ ėķƕĢ̮ƂłŢƌ̮ġ˫Ɠ̮̮̮ķŗ̮̮̮ĢƌŔ̮Əř˫ŝ̮̮ '
Ģ̮ğĘƮƕ̮̮ř̮ŗ˫Ļ̮̮̮ƎƮķ̮̮̮˭ Ɗ˫ŲƏ̮ġ̮œŘěŗ˫ěŔƐĕ̮̮ƍ̮œƖĻ̮̮Ģ̮Ʈ˫ƓŔƏƖŢƜč̮̮Ŕ̮ƐƏ˫ƌ /ham-/ ƕ̮ /bi -/ ŀ̮ŝķ̮̮ƒě̮̮̮ŗœ̮ŀ̮ő˫ŝ̮̮Š̮ƜĻ̮̮řķ̮̮Ě̮Ʈ̮̮ƒ̮ƈƖƂƌ̮̮
ġ̮ŗƖłŝœ̮̮Š̮ƂƏ̮̒Ƌŝķ̮˭ŔƜƁ̮ƕ̮ŀžť̮̙̓ƜļƁ̮řķĢ̮ƐƮŘŽī̮̮̮ĢƌŔ̮ƐƐě̮̮ '̮̮ ġ˫łŝķŗ̮ŗœŠ̮ŝŘč̮ƒĻ̮ĢƮƖĠŒŝ˫č̮̮Š̮ƓƕĘč̮̮̮̮ Ŀŗ˫ļŵ̮ƒě̮̮ ŀŝķ
̮˰ řķ̮̮̮̆˫ƮīĢ̮Ɓ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč̮ųķƖƏķ̮ƀƂŎŁ̮ĢĠƏƖĠĕ̮̮Ģ̮ƌ̮ķŗ̮ġŔōŘŝ̮ĢĕƖƉĻ̮ŗœŀ̮ƮœƕŔŎƌ̮ƕ̮ƇƖťķ̮ś˫ŝķ̮ŘĻ̮ƍķƖŁ̮̮ ġ˫Ɠ

̮̮ ĢĠƐƜƔĻ̮ƧƮŘŲƏ̮̮ ˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(̮˲˺˺˴̮̮̮̮̒˯ œŘě̮̙ƜƉŎŁ̮ƕ̮żƜťƖŁƒ̮łŽ˫Ʈ̮˭̮̅˫ Ɠ̮̮̮ƒĻŋ̮Ɩũƕ̮̮Ő̮ŝ˫č̮̮ŀ̮ļņƌ̮̮̮ƒĻ̮̮̮ƎƮķ̮̮
Š̮ŝŘč̮̮ķ̮ŗ̮̮Ŕ̮ƜƮĮŁ̮̮Ģ̮ƌŔ̮ƐƐě̮̮ƍ̮˫ŢƏ̮ƕ̮̮̮̩ œķœŔ̮Əķ̮̮ƒ̮ě̮̮Ģ̮ƌŀ̮ƮœƕŔŎƌ̮ĺƈ˫Ɓ̮ŗœ̮ķŗ̮ĢƁ˫Ƃłšķ̮ġ˫ƓŔƏƖŢƜč̮ƍķƖŁƧ̮ƮŘŲƏ̮ġ˫Ɠ̮̮
Ģ̮ĠƐƜƔĻ̮̮˭ĢĜŞƐƈƖ̗ŝķ̮ƕ̮ŜƐƮŘč̓˳˱˱˵(̮˲˺˺˴̮̮̮̒ŀ̮ƮœƕŔŎƌ̮̙ƜļƁ̮řķĢ̮Ʈ˫ŊƓ̮̆ġ˫Ɠ̮̮ƕ̮̮̮̮̅ ĢƏřƕ̮̮ŀ̮ƮœƕŔŎƌ̮ŔƐƏ˫ƌ̮̮ ġ˫Ɠ

̮˭ ̩̅ř˫Źī̮̮̆ƌ̮̆Ŵ̮Ɛ̮̮̮̩ ř˫Źī̮̮ƕ̮̮̮Ə̮˫Ʈ˫čƧ̮̮̮̮̅ ̩ŔƜĖƜč̮̮ƕ̮̮̮ļ̮ƈ̮ġřķŘł̗Ɠ̆Ƨ̮̮̮ƕ̮̮̅̒˫ŊƓ̮ƕ̮ėķƖĜŁ̮̓ŀŝķŗ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ģ̮Ġĕŗ˫ĎĜƮ̮̮̆
̮̅ ġŗ˫łő˫ŝ̮̮Ř̮Ļ̮̙̗łŢƌ̮̮ŀ̮ƮœƕŔŎƌĢ̮ĠłŞĻķƕ̮ƕ̮ĢĠƐƜŢƜĻ̮̆ġ˫Ɠ̮̮œ̮ķŔƏƕŗœ̮̮̮ƕ̮̮̮˭ ̅œķŔƏƕŘĻ̮̮Ŵ̮Ɛƌ̮̮̮̆̅ ĺƉƁ̮̮̮ƕ̮̮Ŵ̮Ɛƌ̮̮̮̙̆ ƜƉŎŁ̮̅ƒƮŚŊŁ̮̮

œ̮Řě̮̮ 'Ř̮Ļ̮̮̮ƎƮķ̮̮̮˭ ś˫ŝķ̮̮ƒ̮ƉŞƉŝĺ̮ŁķŘƌ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ģ̮ŉķƕ̮̮Ƌ̮ě˫ō̮̮̮ƒĻĿ̮ŗƖť̮̮MAX- IO; DEP- IO >> ONSET >> 

ALIGN-R (morph, syll) >> NO-CODA̮̮Ģ̮ƌŔ̮š˫Ļ̮̮ƒ̮ě̮̮ƍ̮˫ŢƏ̮̮Ģ̮ƌŔ̮Ɠœ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ģ̮Ʈ˫Ʈ˫č̮̮̮̮ ƕ̮ĢĠƐƜŢƜĻ̆
Ģ̮ĠłŞĻķƕ̮̮œ̮ķŔƏƕŗœ̮̮ƕ̮̮̮̮˭ ̅œķŔƏƕŘĻ̮̮Ŵ̮Ɛƌ̮̮̮̆̅ ĺƉƁ̮̮̮ƕ̮̮Ŵ̮Ɛƌ̮̮̆ŗ̮œ̮̅ƒƮŚŊŁ̮̮Ǝ̮ƮŘŁƣ˫Ļ̮̮ƒ̮ļŁŗ̮̮ŗ̮ķŘƁ̮̮Ŕ̮Əŗķœ̮̮ƕ̮̮̮Ű̮žō̮̮̮̙ ƌ˫ě̮̮Ř̮ť˫Ɛŵ̮̮œ̮ķŔƏƕŗœ̮̮
ŀ̮ƮƖƈƕķ̮̮Ģ̮Ɖťķ̮̮Ɗ̮˫ŲƏ̮̮Š̮ƮƖğ̮ƎƮķ̮Ģŉķƕ̮̮ŀ̮ŝķ̮̮ 'ŀ̮ƮœƕŔŎƌƓ̮ġ̮˫̮̮ġ̮ŗķŔƏ˫ŢƏ̮̮Ŕ̮ƐƏ˫ƌ̮̮̮̅ ̩ř˫Źī̮̮̮̆ƕ̮̮Ƌ̮Ɠ̆ġ̮řķŘŁ̮̮ř̮Řƌ̮̮ė̮ķƖĜŁ̮̮̮ƕ̮̮̮̅ ˫ŊƓ̮̮
ŗ̮œ̮̮ƒ̮ļŁŗġ̮˫Ɠ̮̮Ģ̮Ə˫Ɯƌ̮̮ġ̮˫ŉ̮̮ƒ̮łŽŘğŔ̮Əķ̮̮ƕ̮̮̮Ƈ̮œ˫ŶŁ̮̮Ǝ̮ƜĻ̮̮ŗ̮˫łő˫ŝ̮̮ƕ̮̮̮Ŕ̮ŵķƖƁ̮̮Ģ̮Ʈ˫ŊƓ̮̮ķ̮ŗ̮̮ƍ̮˫ŢƏ̮̮Ģ̮ƌ̮˭ ŔƐƓœ̮̮ƈ̮˫ōŗœĢ̮ƒ̮ě̮̮ŀ̮ƮœƕŔŎƌ̮̮
Ģ̮Ļ̮̆̅ ƒƏ˫Ʈ˫č̮̮ŗœ̮̮Ǝ̮ƜƮ˫čƎ̮ƮŘŁ̮̮ƒ̮ļŁŗ̮̮ŗ̮ķŘƁ̮̮œ̮ŗķœ̮̮ 'ġ̮˫ƓƖƉĻ˫Ł̮Ģ̮ĠƐƜƔĻ̮̮ƒ̮ĵķŗķ̮̩ Ŕš̮̮̮ƒĻŋ̮Ɩũƕ̮ƍ̮˫ŢƏ̮̮̮̩ œķœŔ̮Əķ̮̮ƒě̮̮̮ŗœ̮̮ŘƓ̮̮̮˭ œŗƖƌ̮̮̙ Ĝš̮ƒ̮ƐƜƔĻ̮̮
̮˫ ƔƐŁ̮̮ř̮ķ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮Ǝ̮ƜƮ˫čƒ̮ļŁŗ̮̮Ģ̮ŮŒŁ̮̮Ģ̮ƌŔ̮Ɛě̮̮ƕ̮̮̮ƒ̮ƐƮŚğġ̮˫Ɠ̮̮ĺ̮ƜƁŗ̮̮ƒ̮Ļ̮̮̮̙ Ɯƈœ̮̮Ũ̮ƂƏ̮̮ŀ̮ƮœƕŔŎƌġ̮˫Ɠ̮̮ƒ̮ļŁŗƣ˫Ļġ̮ķ̮̮Ŕ̮ƐƏ˫ƌ̮̮

̮̅ œķŔƏƕŘĻ̮ƕ̮œķŔƏƕŗœ̮ĢĠłŞĻķƕ̮ƕ̮ĢĠƐƜŢƜĻ̮̮̮̆˫ Ʈ̮̮œ̮˫ŊƮķ̮̮ġ̮˫ŊƓ̮̮Ģ̮Ļ̮̩ ř˫Źī̮̮ř̮˫ŊƌŘƜŹ̮̮Ż̮Ŗō̮̮Ģ̮ƌŔ̮ƏƖš̮̮'̮˭ ƎƜƐĖ̗Ɠ̮̮̮̩ ŔƮŔč̮̮
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MAX- IO; DEP- IO >> ONSET >> *COMPLEX >> ALIGN-R (morph, syll) >> NO-CODA̮̮
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Abstract  

This study examines the process of grammaticalization of the Persian element ñtǕò from the perspective of 

Heineôs cognitiveïgrammatical approach (1991; 1997; 2003). The central research question concerns how 

the wide range of functions associated with tǕ, from spatial and temporal uses to conditional, resultative, 

and discourse-related constructions, can be explained in a coherent, cognitively grounded developmental 

pathway. The theoretical framework was based on Heineôs conceptual continuum, which models linguistic 

change as systematic shifts across conceptual domains, from embodied experience to increasingly abstract 

levels. The data were collected from accessible and reliable sources of contemporary Persian and were 

analyzed using a conceptualïfunctional approach. The results demonstrated that all uses of tǕ are grounded 

in the persistence of the underlying PathïEnd Point image schema, with functional variation arising from 

cognitive reanalysis of this schema across different conceptual domains. Furthermore, the findings showed 

that the grammaticalization path of tǕ does not terminate with grammatical stabilization but extends into 

the level of discourse emphasis, where tǕ functions as a device for evaluative highlighting and discourse 

organization. These results strengthen the explanatory capacity of Heineôs model for the analysis of Persian 

and underscore the close interaction between conceptualization, grammatical structure, and discourse-level 

meaning. 

Keywords: Cognitive Grammaticalization, PathïEnd Point Schema, Heine, Grammatical Fixation, 

Discourse Emphasis, TtǕ in Persian. 
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Extended Abstract 

1. Introduction 
Grammaticalization has long been regarded as one of the central mechanisms 

underlying linguistic change and the emergence of grammatical structures. Within 

contemporary cognitive-functional linguistics, grammaticalization is no longer 

viewed merely as a formal or syntactic process, but rather as a cognitively motivated 

reorganization of meaning grounded in human embodied experience. In this 

perspective, linguistic forms evolve through systematic semantic extensions that 

reflect speakersô conceptualization of space, time, causation, quantity, and discourse 

interaction. Among the various theoretical models proposed for explaining this 

process, Bernard Heineôs cognitive approach to grammaticalization occupies a 

distinctive position because it interprets grammatical change as movement across 

conceptual domains rather than simply as morphosyntactic reduction or semantic 

bleaching. 

According to Heine (1991, 1997, 2003), grammatical elements frequently 

develop along relatively stable conceptual pathways, moving from concrete 

experiential domains towards increasingly abstract and discourse-oriented functions. 

This development is structured through conceptual continuities and image schemas 

rooted in bodily experience. One of the most important of these schemas is the Pathï

End Point schema, which involves movement from an initial point towards a terminal 

boundary. Heine argues that such schemas remain conceptually stable even when 

their domains of application change from space to time, quantity, quality, causation, 

and discourse. 

In Persian, the element tǕ constitutes a particularly significant example of such 

conceptual and grammatical development. Although tǕ is highly frequent and 

multifunctional in Persian, previous studies have mostly described its uses in isolated 

syntactic or semantic categories. Its spatial, temporal, quantitative, purposive, 

conditional, resultative, and discourse-level functions have generally been treated as 

separate phenomena rather than interconnected stages of a unified conceptual 

process. Consequently, the cognitive mechanisms underlying the semantic 

extensions of tǕ remain insufficiently explored. 

This study seeks to address this gap by investigating the grammaticalization of tǕ 

using Heineôs cognitive model. The central research question concerns how the 

diverse functions of tǕ in Persian can be systematically explained as manifestations 
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of a coherent conceptual trajectory. More specifically, the study aims to demonstrate 

whether the various uses of tǕ are linked through the persistence and gradual 

reinterpretation of the PathïEnd Point schema across multiple conceptual domains. 

Furthermore, this study argues that the development of tǕ does not terminate at 

structural grammaticalization, but extends to discourse-level functions, where tǕ 

operates as a marker of evaluative and interactional emphasis. 

2. Method 
This research adopts a qualitative descriptive-analytical method in line with the 

principles of cognitive linguistics and grammaticalization studies. This study is data-

driven and relies on naturally occurring examples from contemporary Persian rather 

than artificially constructed sentences. The linguistic data were collected from 

accessible and reliable sources of modern Persian, including spoken discourse, 

everyday conversations, literary texts, journalistic writings, and contemporary 

digital communication. The use of authentic data ensures that the analysis reflects 

actual patterns of conceptualization and usage in Persian discourse. 

The analytical framework is based on a conceptual-functional approach derived 

from Heineôs model of grammaticalization. Each occurrence of tǕ was examined 

according to the semantic or functional relation it encoded and was subsequently 

assigned to one of the conceptual domains represented in Heineôs continuum. Special 

attention was given to identifying the underlying image schema operating in each 

construction and tracing how this schema undergoes reinterpretation across different 

stages of grammaticalization. 

The analysis proceeded in several stages. First, the collected examples were 

categorized into major conceptual clusters, including spatial, temporal, quantitative, 

purposive, conditional, resultative, lexicalized, and discourse-emphatic uses. 

Second, the conceptual structure of each cluster was analyzed considering the Pathï

End Point schema. Third, it investigated the cognitive mechanisms involved in the 

extension of meaning, particularly semantic generalization, conceptual bleaching, 

inferential reinterpretation, and functional stabilization. Finally, this study 

investigated the relations among these clusters to determine whether they constitute 

isolated meanings or interconnected stages of a unified grammaticalization pathway. 

Rather than treating the functions of tǕ as static semantic categories, the study 

interprets them as dynamic manifestations of conceptual transformation. In this way, 

the method enables a systematic explanation of how embodied spatial experience 

gradually develops into abstract grammatical and discourse functions. 
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3. Results 
The findings demonstrate that the diverse functions of tǕ in Persian can indeed be 

explained through a unified cognitive and grammaticalization-based framework. 

Across all identified usages, the persistence of the PathïEnd Point schema 

constitutes the central conceptual continuity linking the different stages of 

development. 

In its earliest and most concrete uses, tǕ functions within the spatial domain by 

marking the endpoint of physical movement, as in constructions equivalent to ñgoing 

up to the doorò. In these cases, the schema directly reflects embodied spatial 

experience involving trajectory and destination. This stage corresponds to the space 

domain of Heineôs conceptual continuum. 

This study further demonstrates that this same schema extends into the temporal 

domain, where tǕ marks the endpoint of a temporal span, as in expressions such as 

ñwait until tomorrowò. Here, the concrete spatial endpoint is metaphorically 

reinterpreted as a temporal boundary. This extension represents a classic cognitive 

transfer from space to time and confirms Heineôs claim that temporal 

conceptualization is largely grounded in spatial experience. 

Subsequent stages involve the extension of tǕ into quantitative and qualitative 

domains. In constructions expressing degree or intensity, such as ñtired to the point 

of deathò, the endpoint no longer refers to physical location or temporal duration but 

rather to the upper limit of a scale. Similarly, in quantitative expressions such as 

ñthree tǕò or ñfive tǕò, the element functions as a numerical boundary marker. These 

uses reveal that quantity and intensity are cognitively conceptualized as scalable 

extensions of spatial boundaries. 

The analysis also identifies significant developments in the domain of activity 

and causation. In purposive constructions such as ñƋƐě̮ŀĜ̗ě̮˫Ł̮ƊŔƌīò ñI came to help 

youò, tǕ introduces a goal-oriented endpoint in which the completion of an intended 

action becomes the conceptual destination. Likewise, in conditional and resultative 

constructions, tǕ marks a threshold whose realization leads to a new state or 

consequence. In such cases, the endpoint schema is abstractly reinterpreted as a 

cognitive boundary of causation or transformation. 

One of the major contributions of the study concerns the analysis of lexicalized 

and discourse-level uses of tǕ. In lexicalized constructions and compound verbs, the 

original experiential meaning of endpoint becomes partially bleached, yet traces of 

the underlying schema remain conceptually detectable. More importantly, the study 
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demonstrates that the development of tǕ̮̮extends beyond grammatical fixation to 

include discourse-emphatic functions. Expressions such as ñĢě̮˫Ł̮̮Ģƌ˯ĢƓœ̮ƒƌķœķ̮ĢƓķƖőò 

(how long are you going to continue?) or ñ˯Ģě̮˫Łò ̒until when?) reveal that tǕ can 

function as a discourse marker emphasizing expectation, delay, frustration, or 

evaluative stance. 

This discourse-emphatic stage is particularly significant because it suggests that 

grammaticalization does not necessarily terminate at morphosyntactic stabilization. 

Instead, the semantic evolution of tǕ extends into the organization of discourse and 

interaction. In this stage, tǕ no longer merely identifies an objective endpoint but 

highlights a cognitively expected boundary whose non-realization becomes 

pragmatically salient. Thus, discourse emphasis emerges as a post-grammatical stage 

within the broader conceptual trajectory of tǕ. 

Overall, the results indicate that the multifunctionality of tǕ is not accidental or 

arbitrary. Rather, all its uses can be systematically related through the gradual 

reinterpretation of a stable cognitive schema across increasingly abstract domains. 

4. Discussion and Conclusion 
This study showed that the grammaticalization of tǕ in Persian can be systematically 

explained through Heineôs cognitive model of conceptual domain transfer. The 

analysis demonstrates that the various functions of tǕ, including spatial, temporal, 

quantitative, purposive, conditional, resultative, lexicalized, and discourse-emphatic 

uses, are not isolated meanings but interconnected stages of a coherent conceptual 

process grounded in the PathïEnd Point schema. 

The results confirm that the semantic evolution of tǕ follows a gradual movement 

from concrete embodied experience toward abstract grammatical and discourse 

functions. Throughout this process, the underlying image schema remains 

conceptually stable while its domain of application changes. This continuity supports 

the cognitive linguistic claim that grammaticalization is fundamentally motivated by 

embodied conceptualization rather than arbitrary semantic change. 

One of the most important theoretical implications of the study is the proposal 

that discourse emphasis represents a post-grammatical stage in the evolution of tǕ. 

This finding expands traditional views of grammaticalization by demonstrating that 

linguistic development may continue beyond structural stabilization into pragmatic 

and interactional domains. In this stage, tǕ becomes a tool for organizing discourse, 

foregrounding expectations, and expressing evaluative stance. 
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Compared with previous studies on Persian prepositions and functional elements, 

this research offers a more integrated and cognitively grounded account of semantic 

extension. By emphasizing conceptual continuity and image-schema persistence, 

this study contributes not only to the understanding of Persian grammar but also to 

broader discussions of grammaticalization theory in cognitive linguistics. 

Finally, this study highlights the explanatory power of Heineôs framework for 

analyzing multifunctional elements in Persian and suggests that future research may 

further explore similar grammaticalization 
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ķ̮ŘŽƮ̮Ŕ̮Ɛ̮̮ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮́ķ̮ŘŽ̮̇ŀŝķƮ̮Ŕ̮Ɛġ̮̮̮ŭ̮̮ƒěĢ̮̮̮Ə̮˫Ļř̮Řť˫Ɛŵ̮ƍīĢ̮̮̮̮˭Ř̮ŭ̮řķƮ̮ƀ̮̮̮ź̮ŁƜ̮ƜĿ̮ķŘ̮̮ŗ̮ŔŁƮ̮Ŋ̮Ģ̮̮̮̮˫ ƐŶƌĢ̮Ʈ̮̮œ̮Řěŗ˫ě̮ƕġ̮̮̮̮̮̮˭ƒĻ

̮˫ ƓŔōķƕĢ̮Ʈ̮̮̮̮ ˫Ļŉ̮ŗœƧ̮̮̮Ř̮Łƣ˫Ļġ̮̮̮Ġ̮łŞĻķƕ̮˭ųķŚłƏķ̮řķĢ̮̮̮ŗ̮˫łő˫ŝġ̮̮̮Ə̮˫̗łžğ̮ŠƂƏ̮ƕĢ̮̮̮̂Ŕ̮ļŁƮ̮̮̮̮̮̙ƌĢ̮Ŕ̮ƏƖš ̮̓ƒ̮ƐƮ˫Ɠ̮̮̃ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ ˭˲˺˺˲̮̮ ̇
Ř̮č˫Ɠ̮̮̄Ŀ̮˫ğƕŘŁ̮ƕ˼˻̮̮ ˭˳˱˱˴'̮̮̒
ŗ̮œ̮̮̮ƌƜ̮ƍ̮˫̮̮Ř̮ŲƏƮ̮ƒ̮̮˫ Ɠġ̮̮̮ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮̮̮˭ƕŗƮ̮œ̮ŘĜ̮̮ł̮ő˫ƐšĢ̮&̮ġ̮ŗƖłŝœ̮̮˫̮ƓƮ̮ƒ̮Ɛ̮̮˫̮ŉƮ̮Ɠ̮˫ĠĢ̮̮̮̮˫ ̗łƌƮ̮Ś̮̮̮ř̮̮̇œŗķœƮ̮ķ̮Ř̮̮ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮

ł̮Ə̮˫̮ŽŘť̮ƒƏ̮ķŗ̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮Ɯ̮Ŋ̮Ƨ̮̮̮̮˫ ŝŘŽƮ̮Š̮̮̮ŗ̮Ɩťġ̮̮̮Ʈ̮̮̮̮˫Ɖ̮ŎŁř˫ĻƜ̮̮̮̮̙Ɩ̮ŎƏġ̮̮̮̮˭č̮̮ƒĜƉĻƜ̮Ŕ̮ƌ˫̮̮ƒ̮Ļ˫ŉ̮˫ ŉĢ̮Ʈ̮˫ Ɠġ̮̮̮Ɗ̮˫ŲƏ̮̩ řƖō̮ŗœ̮ŔƐƌ̮˫ Ɠġ̮̮̮ƌ̮ƖƔžƌĢ̮̮̮
ƌ̮Ģ̮Ŕ̮Əķœ̮˫ Ɠ̮'Ʈ̮ƒ̮Ɛ̮̮̓˲˺˺˸̮˭˳˱˱˴ƌ̮̮ƍ˫ŢƏ̮̒Ģ̮Ŕ̮Ɠœ̮̮˫ Ļř̮Řť˫Ɛŵ̮ƒěƏ̮Ģ̮̮̮Ş̮ƌ̮ŗœƜ̮Ř̮̮̮̮̩řƖō̮řķ̮̮ƣƖ̗Ŷƌ̮˭œƖő̮ƇƖŎŁ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮˫ Ɠġ̮̮̮Ļ̮ŘŊŁĢ̮̮̮̮ ƕ
ƍ̮ŔĻŔ̮Ɛƌ&̮ƒ̮ĻƮ̮ƕ̮̩ Ę̮̮ƍ̮˫Ĝƌ˼˼̮̮̮˫ ŪŽ̮ŀěŘō̮ƕĢ̮Ʈ&̮ř̮˫Źī̮̮ƒ̮Ļ̮ƕ̮̩œŘěŗ̮ŔŁƮ̮ň̮̮̮̮̩ řƖō̮ƒĻ̮˫ Ɠġ̮̮̮ŵ̮ķŚłƏķĢ̮Ř̮Łġ̮̮̮ƍ̮˫ƌř̮ƍƖĕ˼˽ě̮̮˭Ɯ̮ž̮Ɯ̮ŀ̮˼˾̮̮̮̮ ƕ

ƌ̮ƖƔžƌ̮ŬĻķƕŗĢ̮˼˿̮̮č̮Ɯ̮Ė̮Ɯ̮̮̩ ŔŘ̮Ł̮̮ƌ̮̮şŘłŞğĢ̮Ʈ̮Ŕ̮ƐĻ˫ķ̮̮ŗœ̮'Ʈ̮Ǝ̮̮̮̮ŞƌƜ̮̮˭ Ř̮̮ŋ̮Řŭ̮̩ ŗķƕ̮˫ Ɠġ̮̮̮Ɩ̮ŦŁƮ̮Ř̮ġ̮̮̮̮ƐĻƜ̮œ̮˫Ʈ̮Ɛ̮̮˭ Ģ̮̮Ş̮ƌ̮̆ŔƐƏ˫ƌƜ̮Ř̮˼̮̀˭ ̮̮̅Ů̮ƂƏ̆Ƨ̮̮̮
̮˫ čƮ̮ƍ̮˫˼̮̮̮̮̮́̅ ƕŻ̮ŔƓ̮̮̆ƌ̮̮Űžō̮̅ŀěŘōĢ̮̮˭ ŔƏƖš̮̮ř̮Ɩō̮ŔƐĕŘƓƥ̮̮̮ƍ̮ī̮œŘěŗ˫ě̮ƕ̮Ƈ˫̗ŵķƌ̮̮ƍƖğŘğœ̮˫ƓĢ̮œ̮Ɩš.̮
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ŗ̮Ɩłŝœ̮˰ƍ˫̗łžğ̮˫Ł̮ƍ˫Ĝƌ̮řķġ̮Ģ̮ğŔš̮̮ļ̮ŶŁř˫Ļ̮ƕŘ̮Ɯ̮̮ł̮ő˫ƐšĢ̮̮̮Ĝ̮Ɖ̗ƈķŔļŵ̮˫ũŗŔ̗Ŏƌ̮ƕ̮ƍ˫ƂƓœ̮œƖŶŞƌ̮(´̮ŗœ̮̅˫Ł̆Ģ̮̮̮ Ťť̮'˺˺&̮˲˳˺̮˲˱˸ 

 

Ŀ̮˫Ŷƈ˫Ůƌ̮̮̮˫ ƓƮ̮ƒ̮Ɛ̮̮̮̮ƍķŗ˫Ĝ̗Ɠ̮ƕ̮̓˲˺˺˲̮̮̮̒ƌ̮̮ƍ˫ŢƏĢ̮Ŕ̮Ɠœ̮̮ķ̮̮ƒěƮ̮Ǝ̮̮̮ƒ̮Ļ˫ŉ̮˫ ŉĢ̮Ʈ̮˫ Ɠġ̮̮̮̮̩ řƖōķ̮ġ̮̮̮ź̮Ł̮ƒĻ̮˫̮ŽŘť̮̮̮̮̮̮̮̮̮̮̮̋Ɯ̮ƜŘ̮̮̮̮̮ œƕŔŎƌ̮˫ƐŶƌ
̮̗ ƏĢ̮̮˭ ŔƏƖš̮̮ź̮Ł̮˫Ļ̮ƒĜƉĻƜ̮ƜŘ̮̮̮Ɩ̮ŎƏ̮ŗœƥ̮̮̮Ɗ̮ƖƔžƌř̮˫ŝġ̮̮̮ƍ̮˫ƌř˫ŝ̮ƕ̮ƒĻŘŊŁƓ̮œĢ̮̮̮̮̩ ķŘ̗Ɠ̮ƍ˫̗łžğ̮ŗœ̮ƍī̮̮Ŕ̮ƐłŞƓķ̮řķ̮'Ʈ̮Ǝ̮̮˭ ƕŗ̮̮
ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮ƌ̮̮ķŗĢ̮ƍ̮ķƖŁ̮̮ķ̮ŘŽƮ̮Ŕ̮Ɛġ̮̮̮ƒ̮Ə̮ƒě̮ŀŞƏķœļ̮ņŁ̮ƒĻ̮˫ƔƐŁƜ̮ŀ̮̮̮ŀ̮ő˫ŝ̮˫ Ɠġ̮̮̮ŗ̮Ɩłŝœġ̮̮̮ƌ̮Ģ̮̮˭ Ŕƌ˫ŊƏķ̮̮̮̮ ̙ōķŘƌ̮ŗœ̮ƒĜƉĻ

ƌ̮ř̮˭ŘŁŘőĮłƌƜ̮ƒ̮Ɛř̮˫ŝ̮̮̮˫ ƓœŘěŗ˫ě̮ŗƖƔűġ̮̮̮Ə̮˫̗łžğĢ̮̮̮ř̮ŗķ̮ƕƮ̮ƒ̮Ə˫Ļ˫̮̮Ə̮Ɯ̮Ś̮̮̮ƌ̮Ģ̮œ̮Ɩšķ̮˫Ļ̮'Ʈ̮Ǝ̮̮˭ Ƈ˫ō̮̮ķ̮Ʈ̮Ǝ̮̮̮ŗ̮Ɩłŝœ˫Şč̮ŔŶ̮Ļ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̍ġ̮ğ̮ŔšĢ̮̮̮̮̮ ŗœ
Ş̮ĻƜ̮ŗ̮˫ġ̮̮̮Ɖ̮ŎŁ̮řķƜ̮̮̮˫̙Ɠ̮̮ŀ̮ŝķ̮ƒłŽŘğ̮ŗķŘƁ̮ƒŉƖŁ̮œŗƖƌ̮Řł̗ě'̮̮

ŗ̮œ̮̮ŝ̮ŗ˫Ž̮ƍ˫ĻřĢ̮̮̮̮˭ƒ̮ƏƖ̗Ə̮̅˫Ł̮̆ŘŦƐŵķ̮ġ̮̮̮Ɛ̮ĕ̮řķ̮ƒłŞŉŘĻƜ̮Ǝ̮̮̮ƣ̮ŔƐĕ̮ƇƖŎŁƮ̮ƒ̮ķ̮ġ̮̮̮ķ̮̮'ŀŝķƮ̮Ǝ̮̮̮̮˫ ƓœŘĻŗ˫ě̮ŗœ̮ŘŦƐŵġ̮̮̮ł̮ŞŒƏƜ̮Ǝ̮̮̮

ƒ̮ŮĻķŗ̮˭œƖőķ̮ġ̮̮̮Ə̮˫ĜƌĢ̮̮̮̮ƌƜ̮ƍ̮˫̮̮ƮĚ̮̮ł̮ěŘō̮ŠƐěĢ̮̮Ů̮ƂƏ̮ƕƧ̮̮̮˫̮ čƮ̮Ə̮˫Ģ̮̮̮ƌ̮̮ŗķŘƁŘĻ̮ƍīĢ̮̮̇ ŔƐě̮̮̮̆ ̮ŔƐƏ˫ƌ Ăýw· R½¹ w£ ü¤å½̮˫Ļ̮'̮̮̅ şŘłŞğ

ř̮Ɩō̮ƒĻƥ̮̮̮̮̮ ˭ƍ˫ƌř̮̮ ŘŦƐŵ̮˫ č̮̅˫Ł̆Ʈ̮ƍ̮˫̮̮̮ƮĚ̮̮̮̮ř˫Ļƥ̮̮̮Ə̮˫ƌřĢ̮̮̮ƌ̮̮ƍ˫ŢƏ̮ķŗĢ̮Ŕ̮Ɠœ̮̮ƍ̮ƖĖ̗Ɠ̮̮̮̆ ûwúz ¾Ú¤þù v¹¾å w£̮̮ ŗœ̮˭ŔŶĻ̮̙ōķŘƌ̮ŗœ̮ƕ̮̅

Ļ̮Ɯ̮ƍ̮˫̮̮̮˫ ƔƏ̮ŔōĢ̮Ʈ̮̮̮̮ ĿŔš̮˭ŗķŔƂƌƮ̮̮̮̮˫ƒ̮ŉŗœ&̮ŗ̮œ̮̮Ĺ̮Ɩĕŗ˫ĕ̮̮ƥ̮řƖō̮̮̮ěƜ̮ž̮Ɯ̮ŀ̮&̮ƒ̮Ļŗ̮˫ě̮̮̮ƌĢ̮œ̮ƕŗŔ̮ƐƏ˫ƌ̮˭̮̮̮̆ ºÉ Ă¤Æ· ï¾ù º³ w£̮̮ '̅
ƍ̮ƕŚŽķķ̮ŘĻƮ̮̮˭ Ǝ̮̮ŀ̮ő˫ŝ̮ŗœ̮̅˫Ł̮̆˫ Ɠġ̮̮̮Ž̮ŔƓĢ̮̮̮̮˭ŭ̮ŘšĢ̮̮̮̮̮˭łƏƜ̮ƒ̮Ŋķ̮ġ̮̮̮̮̮ ƕ̮˫ ƔƏŗœƮ̮ŀ̮̮̮ŀ̮ő˫ŝ̮ŗœ̮˫ Ɠġ̮̮̮Ə̮˫̗łžğ̮̮Ģ̮̮̮̮̏ř̮ŗķƮ̮ƒ̮Ə˫Ļ˫̮̮ƌ̮̮ŘƓ˫űĢ̮̮̇ œƖš̮̮

̮˫ ƓœŘĻŗ˫ěĢ̮Ʈ̮̮̮̮ƒěŗ̮œ̮̮̮ƍīŶ̮Ł̮˫ƓƜ̮ƜƎ̮̮̮˫̮ čƮ̮ƍ̮˫̮̮ŵ̮Ɯ̮Ɛ̮̮˭ Ģ̮̮˫̮ŉġ̮̮̮ƒ̮łŞŉŘĻ̮ƒĻ̮ķŗ̮œƖőř̮˫ŝġ̮̮̮ƒ̮Ə˫łŝī̮˭Ŀķŗ˫ŲłƏķƍ̮˫ƌř˫ŝ̮ƕ̮˫ƓƓ̮œĢ̮̮̮̮̮ ƍ˫̗łžğ
ƌ̮Ģ̮Ŕ̮Ɠœ'̮̮̮Ģ̮ƌ̮Ģě̮˫Ł̮̆ŔƐƏ˫ƌ̮ĢŁƤ̗ŉ̮ŗœ̮˭ƒƏƖ̗Ə̮ġķŘĻœ̮ķ̮ŀƜŶũƕ̮ƎƮķ̮̩ŗķŘƁ̮Ģě̮˫Ł̮̆˫Ʈ̮̅˯ĢƐě̮Řļť̮ġķƖő̮̮ ˭̅˯ƒš˫Ļ̮ƒłšķœ̮ƒƌķ

̮̮ƧŮƂƏ̮ĚƮ̮ƀƂŎŁ̮ŗœ̮ŘƜőĮŁ̮ƕ̮ġŗ˫ŲłƏķ̮̮Ŕō̮ĚƮ̮řķ̮ŗƖļŵ̮ŘĠƏ˫ƜĻ̮ƒĜƉĻ̮˭ĢƏ˫ƌř̮ƥř˫Ļ̮ĚƮ̮ƍ˫Ʈ˫č̮ŘĠƏ˫ŢƏ̮˫̮ŽŘť̮ƒƏ̮˫̅Ł̮̆ŘŦƐŵ̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋
ŀ̮ő˫ŝ̮ŗœ̮ƎƜƐĖ̗Ɠ̮'ŀŝķ̮ġŗ˫ŊƐƓĢ̮Ļ̮ƋƓ̮Ŕō̮ƎƮķ̮˫Ł̮̆ŘƜŲƏ̮ĢƮ˫ƓĢ̮Ļ̮̩řķŔƏķ̮ƎƮķ̮˫Ł̮̆˫Ʈ̮̅˯ĢłƁœ̮̮ ˭̅˯ƒƈƖļƁ̮̙Ļ˫Ɓ̮ƍœƖĻ̮Ŀƕ˫žŁ

ƒ̮łŞŉŘĻ̮˫Ļ̮̅˫Ł̆ŝ̮ī̮ĚƮ̮ġř˫ŝĢ̮ƌ̮ƒƏ˫Ļ˫Ʈřŗķ̮ġœŘěŗ˫ě̮˭ŧƕŘžƌ̮ƧƏ˫ł̮̙Ļ˫Ɓ̮̮Ŕō̮řķ̮ŻķŘŎƏķ̮ƍķŚƜƌ̮ƕ̮ŔĻ˫Ʈ̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ŌŮŝ̮ŗœ̮ķŗ̮ƇƖļƁ
Ģ̮ƌ̮ƍ˫ŢƏ̮ƍ˫̗łžğƒ̮ƏƖ̗Ə̮ƎƮķ̮'ŔƓœĢ̮ƌ̮ƍ˫ŢƏ̮˫ƓƇ̮˫ŶŽ̮ġķŘĻ̮ġŗķŚĻķ̮ƒĻ̮˭ŌŮŝ̮ƎƮķ̮ŗœ̮̅˫Ł̮̆ƒě̮ŔƐƓœƒ̮Ə˫łŝī̮ġř˫ŝ̮̮ Ģłő˫Ɛš̮ġ˫Ɠ

Ģ̮ƌ̮ƇŔĻ̮ĢƉƌ˫ŶŁ̮ŀŽ˫Ļ̮ŗœ̮̩ŔƐƮƖğ̮Ŀķŗ˫ŲłƏķ̮ƋƜŲƐŁ̮ƕœ̮Ɩš'̮̮
Ɖ̮ĶŞƌƧ̮̮̮ŝ̮˫ŝķĢ̮̮̮Ɠ̮ƕĘčķ̮̮řķ̮Řũ˫ō̮ŠƮ̮Ǝ̮̮̮Ŷ̮ƁķƕƜ̮ŀ̮̮̮ƌ̮ŘĻĢ̮ő̮Ɯ̮œ̮Ś̮̮Ɖ̮ŵ̮ƒěĢ̮Ƌ̮Źŗ̮̮ŗ̮ƖŎƌ̮ŠƂƏ̮ƕ̮ƣ˫Ļ̮Ŕƌ˫ŞĻġ̮̮̮̮̮ Ɗ˫ŲƏ̮ŗœ̮̅˫Ł̆
ŗ̮Ɩłŝœġ̮̮̮Ə̮˫̗łžğ̮ƕĢ̮̮̮ŝ̮ŗ˫ŽĢ̮̮̮̮˭Ɖ̮ŎŁƜ̮̮̮˫̙Ɠġ̮̮̮ť̮ƖŁ̮ƒĻ̮˫̮ļƈ˫Ź̮œƖŉƖƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮Ɯ̮ż̮̮˫ Ɠġ̮̮̮Ɩ̮ŎƏġ̮̮̮̮Ʈ̮̮̮˫̮˫ ƐŶƌĢ̮Ʈ̮̮Ş̮ƌ̮ƕ̮̩ŔƏ˫ƌ̮œƕŔŎƌƜ̮Ř̮̮̮̮̮ ƍī̮ƇƖŎŁ
Ɖ̮ōŘƌ̮˫Ł̮ķŗƧ̮̮̮̮ļņŁƜ̮ŀ̮̮̮ŗ̮Ɩłŝœġ̮̮̮̮̩ œŘě̮żƁƖłƌł̮Ə̮ŗœ̮'ŔƏķƜ̮̮˭ ƒŊ̮̮̮čƜ̮̮˫ ƓŔƏƖġ̮̮̮ƌ̮ƖƔžƌĢ̮̮̮̮ƌƜ̮ƍ̮˫̮̮̮˫ ƓœŘĻŗ˫ěġ̮̮̮Ə̮˫ĜƌĢ̮̮̮̮˭Ə̮˫ƌřĢ̮̮̮̮̮˭ƂƌƜ̮ŝ̮˫Ģ̮̮̮̮̮ ƕ
Ə̮˫̗łžğŘ̮ŦƐŵ̮Ģ̮̮ƒ̮Ļ̮̅˫Ł̆Ɓ̮˫Ļ̮̩ŔƐěķŘč̮ĿŗƖťĢ̮̮̮Ž̮Řű̮ƕ̮̩ŔƏ˫ƌƜ̮ŀ̮̮̮̮ķƮ̮Ǝ̮̮̮ķ̮ŘĻ̮ŘŦƐŵġ̮̮̮ƍ̮˫ƌř˫ŝ̮ŌŮŝ̮ƒĻ̮œƕŗƕƓ̮œĢ̮̮̮ě̮ĮŁ̮ƕ̮ƍ˫̗łžğƜ̮Ŕ̮̮̮
ř̮ŗķƮ̮ƒ̮Ə˫Ļ˫̮̮̮ƒĻƊ̮˫ŲƏ̮ŗƖŭļ̮Ł̮ŔƐƌƜ̮ƜƎ̮̮̮ŀ̮ŝķ̮̩ŔŢƏ.̮

Ř̮Ļ̮̮̮ķƮ̮Ǝ̮̮̮Ĝ̮Ł̮˫Ļ̮Řũ˫ō̮ŠƓƕĘč̮˭ś˫ŝķƜ̮ƒ̮̮̮ł̮ő˫Ɛš̮ƇŔƌ̮ŘĻĢ̮&̮ġ̮ŗƖłŝœ̮̮˫̮ƓƮ̮ƒ̮Ɛ̮̮̮̓˲˺˺˲̮̮ ˭˲˺˺˸̮̮ ˭˳˱˱˴ƌ̮̮̒Ģ̮Ŕ̮šƖě̮̮̮ķ̮ƒĻƮ̮Ǝ̮̮̮
ŝ̮ŗ˫Ž̮ƍ˫Ļř̮ŗœ̮̅˫Ł̮̆ƒƏƖĠĕ̮ƒě̮ŔƓœ̮Őŝ˫č̮ŠŝŘčĢ̮̮̮̮̮řķƮ̮Ě̮̮̮Ə̮˫Ĝƌ̮ŘĠƏ˫ŢƏ̮̮Ģ̮̮̮̮̏Ů̮ƂƏ̮ŘĻ̮ƇķœƧ̮̮̮˫̮ čƮ̮ƍ̮˫̮̮Ř̮ŦƐŵ̮ƒĻ̮˭ŀěŘōġ̮̮̮ŗ̮Ɩłŝœġ̮̮̮



˲˱˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

Ř̮ěŗ˫ě̮˫Ļ̮˫ Ɠœġ̮̮̮Ə̮˫ƌřĢ̮̮̮̮̮˭ƂƌƜ̮ŝ̮˫Ģ̮̮̮̮̮ƕ̮˫ ƔƏŗœƮ̮ŀ̮̮̮Ə̮˫̗łžğĢ̮̮̮̮̮şŘłŞğƮ̮ƒ̮łŽ˫̮̮ŀ̮ŝķ̮̮̮˭ķ̮̮ƕƮ̮Ǝ̮̮̮Ş̮ƌ̮ƒĕ̮řķ̮ƇƖŎŁƜ̮̮˫ ƓŘġ̮̮̮ƌ̮ƖƔžƌĢ̮̮̮̮̮ ƕ
̮˫ Ɠŗ˫ěƕř˫ŝġ̮̮̮ł̮ő˫ƐšĢ̮̮̮̮čƜ̮ƕ̮Řġ̮̮̮̮ƌĢ̮Ŕ̮Ɛě'̮̮̮ŗ̮Ɩłŝœ̮ŔƓœ̮ƍ˫ŢƏ̮ƒě̮ŀŝķ̮ƍī̮ŠƓƕĘč̮ŻŔƓġ̮ğ̮ŔšĢ̮̮̮ļ̮ņŁ̮˫Ļ̮̅˫Ł̆Ɯ̮ŀ̮̮̮ŗ̮Ɩłŝœġ̮̮̮

̮˫ čƮ̮ƍ̮˫̮̮̗̮ ƏĢ̮Ʈ̮̮˭ ŔĻ˫̮̮ě̮ĮŁ̮ŌŮŝ̮ƒĻ̮ƒĜƉĻƜ̮Ŕ̮̮̮Ə̮˫̗łžğĢ̮̮̮ƌ̮̮şŘłŞğĢ̮Ʈ̮̮̇ ŔĻ˫̮̮Ŏ̮ŮŝĢ̮̮̮ŗ̮ķŚĻķ̮ƒĻ̮̅˫Ł̮̆ƍī̮ŗœ̮ƒěġ̮̮̮̮ķŘĻġ̮̮̮ƒ̮łŞŉŘĻř̮˫ŝġ̮̮̮
ř̮ŗķƮ̮̮˭ ƒƏ˫Ļ˫̮̮̮ŲƐŁƜ̮Ƌ̮̮̮ŗ̮˫ŲłƏķĿ̮ķ̮̮ƍ̮˫ƌř˫ŝ̮ƕƓ̮œĢ̮̮̮ƌ̮̮ƇŔĻ̮ƍ˫̗łžğĢ̮œ̮Ɩš̮̮ 'Ɛ̮ĕƜ̮Ǝ̮̮̮Ɖ̮ŎŁƜ̮Ɖ̮Ģ̮̮̮̮˭̮˫ ŉ̮Ǝłő˫ŝ̮Ǝšƕŗ̮ŘĻ̮ƍƕŚŽķƮ̮̮̩ ˫Ġ̮̮̮̮ ŗœ̮̅˫Ł̆

ŝ̮ŗ˫Ž̮ƍ˫Ļř̮Ɗ˫ŲƏĢ̮̮̮̮˭Ŕ̮Əķř˫Ļ̮ƍ˫ĜƌķƮ̮Ţ̮Ģ̮̮̮̮˫ ƓřŘƌ̮ŗœġ̮̮̮̮čƜ̮ŗ̮˫łŝƖ̮̮ƌ̮ƖƔžƌĢ̮̮̮˫̮ƓƮ̮ƒ̮Ɛ̮̮ř̮ŗķ̮ƕƮ̮Ļ̮˫Ģ̮̮̮Ž̮ŘűƜ̮ŀ̮̮̮̮ļŁƜ̮ƜƐ̮Ģ̮̮̮Ɖ̮ŎŁ̮ŗœ̮ƍīƜ̮̮̮̮̙ƍ̮˫Ļř̮˫ Ɠġ̮̮̮
ķ̮Ʈ̮Ə̮ķŘĢ̮̮̮ƌ̮̮ƋƓķŘŽ̮ķŗĢ̮œ̮ŗƕī̮̮ƌ̮̮ƍ˫ŢƏ̮ƕĢ̮Ŕ̮Ɠœ̮̮ŗ̮Ɩłŝœ̮ƒěġ̮ğ̮ŔšĢ̮̮̮ƌ̮Ģ̮Ŕ̮ƏķƖŁ̮̮Ɖ̮čĢ̮̮̮ƌ̮Ɯ̮ƍ̮˫̮̮Ļ̮ŘŊŁƧ̮̮̮̮˫ ŪŽĢ̮Ʈ̮̮̮˭Ɗ̮ƖƔžƌř̮˫ŝġ̮̮̮ł̮Əķŵ̮ķŚĢ̮̮̮̮̮ ƕ

̮˫ ƓœŘěŗ˫ěġ̮̮̮Ə̮˫̗łžğĢ̮̮̮'̮ŔƐě̮ŗķŘƁŘĻ̮
ķ̮Ʈ̮Ǝ̮̮̮̮̮ƍ˫ƌ˫ŝ̮ŠŒĻ̮ňƐč̮ŗœ̮ƒƈ˫ƂƌƮ̮ƒ̮łŽ˫̮̮Ĝ̮Ł̮˫Ļ̮˭ŀŞŒƏ̮ŠŒĻ̮ŗœ̮'ŀŝķƜ̮ƒ̮̮̮ƕ̮ŗ̮ŘĻƮ̮̮˫ ƓœŘĜġ̮̮̮ł̮ő˫ƐšĢ̮̮̮̮̮ ƊƖƔžƌ̮ƕ̮Řť˫Ŷƌ
ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮̮˭Ɩ̮ĕŗ˫ĕƉ̮ě̮ĹĢ̮̮̮Ɖ̮ĶŞƌ̮ƕ̮ŠƓƕĘčƧ̮̮̮Ɖ̮ťķĢ̮̮̮Ž̮ŘŶƌ̮ƒŶƈ˫ŮƌĢ̮̮̮̮˫ ŉ̮ƕ̮ŔšƮ̮̮̩ ˫Ġ̮̮Ř̮ŲƏġ̮̮̮ƕ̮ŗƮ̮œ̮ŘĜ̮̮ł̮ő˫ƐšĢ̮&̮
ġ̮ŗƖłŝœ̮̮˫ƓƮ̮ƒ̮Ɛ̮̮̮̓˲˺˺˲̮˭˲˺˺˸̮̮̮ ƕ˳˱˱˴̮̮̮̒ƒĻƈ̮˫̗ŉķ̮ŗƖŭĢ̮̮̮ļŁƜ̮ƜƎ̮̮œ̮ŘğƮ̮Ŕ̮̮̮ ƒĻ̮Ɗƕœ̮ŠŒĻ̮'č̮̮ŗƕŘƌƜ̮Ţ̮Ɯ̮Ɛ̮Ƨ̮̮̮̮ŠƓƕĘčţ̮˫Ŧłőķ̮̮

Ɖ̮őķœ̮ŬļŁŘƌ̮Ŀ˫Ŷƈ˫Ůƌ̮ƕ̮œŗķœĢ̮̮̮ŉ̮ŗ˫ő̮ƕĢ̮̮̮ŗ̮˫Ļŗœƥ̮̮̮ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮̮̮˭ƒĻƕ̮Ʈ̮̮̩ Ę̮̮Š̮ƓƕĘč̮˫ Ɠġ̮̮̮̮̮ ƕ̮ƒŽ˫ũķ̮ŻƕŘō̮ŘĻ̮Řű˫Ə
̮˫ ƓŘĠƏ˫ŢƏġ̮̮̮̮˫ č̮ƕ̮ŔōƮ̮̮˭ ƍ˫̮̮ŝ̮ŗŘĻĢ̮̮̮ř̮ŗķ̮ƕƮ̮Ļ̮˫Ģ̮̮̮ƌ̮Ģ̮œ̮ƖšŘ̮ŲƏ̮ĹƖĕŗ˫ĕ̮˭ƊƖŝ̮ŠŒĻ̮ŗœ̮'ġ̮̮̮ƒ̮Ļ̮ŠƓƕĘčƊ̮˫ŲƏ̮ĿŗƖť̮̮ ŔƐƌ

Ř̮ŢŁƮ̮Ō̮̮̮̮ƌĢ̮œ̮œŘğ̮̮ł̮ő˫Ɛš̮ƇŔƌ̮ƕĢ̮&̮ġ̮ŗƖłŝœ̮̮˫̮ƓƮ̮ƒ̮Ɛ̮̮č̮̮ŘĻ̮ŚěŘ̗Ł̮˫ĻƜ̮̮˫ Ɠŗ˫łŝƖġ̮̮̮ƌ̮ƖƔžƌĢ̮̮̮̮˫ Ɠŗ˫ěƕř˫ŝ̮ƕġ̮̮̮ƕ̮̮ŗ˫Ņī̮ŗœ̮˫ƐŶƌ̮ƇƖŎŁ̮̮ ġ
̮̓ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮ƒƐƮ˫Ɠ̮̮˭˲˺˺˲̮̮̇ƒ̮ƐƮ˫Ɠ̮̮˭˲˺˺˸̮̮̇ƒ̮ƐƮ˫Ɠ̮̮˳˱˱˴̮̮̒ƌ̮̮ƒĵķŗķĢ̮œ̮Ɩš̮̮ƒĻ̮Ɗŗ˫Ɣĕ̮ŠŒĻ̮'ş̮ƕŗŝ̮˫ƐšĢ̮̮̮̮̮ ŠƓƕĘč

Ɩ̮ŎƏ̮ƍī̮ŗœ̮ƕ̮œŗķœ̮ţ˫Ŧłőķƥ̮̮̮ŗ̮ƕīœŘğġ̮̮̮̮̩ œķœŶ̮ƌ̮˭˫ƓƜ̮̮˫ Ɠŗ˫ġ̮̮̮ƒ̮ƏƖ̗Ə̮Ĺ˫ŒłƏķš̮̮ƕ̮˫ƓƜ̮Ɩ̮ƥ̮̮̮Ɖ̮ŎŁƜ̮̮̮̮̙ł̮ő˫ƐšĢ̮&̮Ɯ̮ěž̮Ģ̮̮̮̮̩ œķœũ̮ƖŁ̮˫ƓƜ̮Ō̮̮̮
ķ̮œ̮̩ œ̮̮̮ƌĢ̮œ̮Ɩš̮̮ '̮˫ ƔƏŗœƮ̮ŀ̮̮̮̮˭Ŵ̮̗ŉ̮ƒĻ̮ƋŊƐč̮ŠŒĻŔ̮ƐĻġ̮̮̮̮Ʈƒ̮łŽ˫̮˭ ˫Ɠ̮̮̮ļŁƜ̮ƜƎ̮̮̮̮˫ łƏƮ̮ň̮̮̮Ř̮ŲƏ̮ĹƖĕŗ˫ĕ̮ƖŁŘč̮ŗœġ̮̮̮ĵ̮ķŗķ̮ƕƧ̮̮̮̮čƜ̮̮˫ Ɠœ˫ƔƐŢĢ̮Ʈ̮̮
ķ̮ŘĻġ̮̮̮Š̮ƓƕĘč̮˫ Ɠġ̮̮̮̮ŁīĢ̮̮̮ŀ̮šķœ̮ŔƓķƖő̮ţ˫Ŧłőķ.̮

˳Ŭ̦ļŁŘƌ̦Ŀ˫Ŷƈ˫Ůƌ̦ƕ̦ŠƓƕĘč̦ƧƐƜŢƜč̦'̦
Š̮ƓƕĘč̮ŗœƍ̮˫Ļř̮ġ˫Ɠġ̮ŗƖłŝœ̮ġ˫ƓŘƜŞƌ̮̙ƜƉŎŁ̮˭ĢŒƮŗ˫Ł̮ƕ̮Ģłő˫Ɛš̮Ģŝ˫Ɛš̮̮ ƕ̮Ŕō̮ġ˫ƓŘĠƏ˫ŢƏ̮ƕ̮ƒŽ˫ũķ̮ŻƕŘō̮ĢğŔš

̮̩ ĘƮƕ̮ŀƜ̗Ɠķ̮řķ̮ƍ˫Ʈ˫č̮̮ĢƏ˫Ļř̮Řť˫Ɛŵ̮ƎƮķ̮ķŘƮř̮˭ŀŝķ̮ŗķœŗƖőŘĻ̮ġķƒ̮Ə̮˫ ƔƐŁ̮̮ƒ̮Ʈ˫č̮ġ˫ƐŶƌ̮̮ Ĺ˫Łř˫Ļ̮ķŗ̮œƖő̮ĢłěŘō̮˫Ʈ̮ĢƏ˫Ĝƌ̮ġķ
Ģ̮ƌŠ̮ƂƏ̮ƒĻ̮Ģłő˫Ɛš̮ƋƜ̗ŶŁ̮ƕ̮ġŗ˫Ŷłŝķ̮ġ˫ƓŔƐƮķŘŽ̮ƀƮŘŭ̮řķ̮ƒĜƉĻ̮˭ŔƐƓœĢ̮ŵķŚłƏķ̮ġ˫Ɠœ̮ƕŔŎƌ̮ƕ̮ĿŔš̮˭ƍ˫ƌř̮ŔƐƏ˫ƌ̮˭ŘŁƥ̮̮̮

Ģ̮ƌ̮şŘłŞğ̮˭ś˫ƜƂƌƊ̮˫ŲƏ̮ĢŝŗŘĻ̮'ŔƐĻ˫Ʈƍ̮˫Ļř̮ŗœ̮ĢŁƣƖŎŁ̮ƎƜƐĕ̮ŔƐƌ̮̮ ġ˫ƓŘƜŞƌ̮ƒě̮ŀŝķ̮̩œķœ̮ƍ˫ŢƏ̮żƉłŒƌ̮ġ˫Ɠ
ġ̮ŗƖłŝœ̮̩řƖō̮řķ̮̮ƣƖ̗Ŷƌ̮ĢğŔš̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮˫ Ļ̮ƕ̮̩Ŕš̮ř˫Źī̮ĢƮ˫ŪŽ̮ƕ̮ĢĻŘŊŁ̮ġ˫Ɠ̮̮̮̮ Űžōŋ̮Řŭ̮̩ ŗķƕ̮˫ Ɠġ̮̮̮̮̩ řƖō̮ƒĻ̮˭ƎƮœ˫ƜƐĻĢ̮ŵķŚłƏķ̮ġ˫Ɠ̮̮ ŘŁ



ŗ̮Ɩłŝœ̮˰ƍ˫̗łžğ̮˫Ł̮ƍ˫Ĝƌ̮řķġ̮Ģ̮ğŔš̮̮ļ̮ŶŁř˫Ļ̮ƕŘ̮Ɯ̮̮ł̮ő˫ƐšĢ̮̮̮Ĝ̮Ɖ̗ƈķŔļŵ̮˫ũŗŔ̗Ŏƌ̮ƕ̮ƍ˫ƂƓœ̮œƖŶŞƌ̮(´̮ŗœ̮̅˫Ł̆Ģ̮̮̮ Ťť̮'˺˺&̮˲˳˺̮˲˱˺ 

 

Ģ̮ƌ̮̙ƂłƐƌƏ̮Ɩš̮̓ ̮ŔĿ̮˫ğƕŘŁ̮ƕ̮Řč˫Ɠ̮̮ ˭˳˱˱˴̮̮ ̇ƒ̮ƐƮ˫Ɠ̮̮ ˭˲˺˺˸'̮̒ ̮ķ˫ĻƮ̮Ǝ̮Ƈ̮˫ō̮̙ ƜƉŎŁ̮ƒĻ̮œƕŔŎƌ̮Ŀ˫Ŷƈ˫Ůƌ̮˭Ģŝŗ˫Ž̮ƍ˫Ļř̮ŗœ̮˭̮̮ ġ˫Ɠ
̮̮ƕ̮̩œƖĻ̮œŘžƐƌ̮ĢŒƮŗ˫Ł̮˫Ʈ̮ĢƮ˫ƐŶƌƒ̮łőķœŘč̮ƒŽ˫ũķ̮ŻƕŘō̮ĢƏ˫ƌř̮˫Ʈ̮ĢƏ˫Ĝƌ̮ġ˫ƓœŘĻŗ˫ě̮żƜťƖŁ̮ƒĻ̮ĺƉŹķ̮̮ ƒĜƏī̮ƍƕŔĻ̮˭ŔƏķ

ƒ̮Ļ̮ĿķŘƜƜźŁ̮ƎƮķ̮Ģłő˫Ɛš̮ġ˫Ɠŗ˫ěƕř˫ŝ̮ƕ̮ĢƌƖƔžƌ̮ġ˫ƓŘƜŞƌƊ̮˫ŲƏ̮ŗƖŭ̮̮ ŠƓƕĘč̮ƒƐƜŢƜč̮ŗƕŘƌ̮˭ƎƮķŘĻ˫ƐĻ̮'œƖš̮ĢŝŗŘĻ̮ŔƐƌ
Ǝ̮šƕŗ̮ġķŘĻ̮ŀŝķ̮ĢŢšƖě̮˭Ģŉŗ˫ő̮ƕ̮ĢƉőķœ̮Ŀ˫Ŷƈ˫Ůƌ̮ŘĻ̮ŚěŘ̗Ł̮˫Ļ̮˭Řũ˫ōƖ̮ŎƏ̮Ǝłő˫ŝƥ̮̮̮Ł̮̮ƕ̮̙ƜƉŎŁ̮̮ ŔƐƮķŘŽ̮ƎƜƜļ

ġ̮ŗƖłŝœ̮̮ ķŗ̮ŠƓƕĘč̮ƎƮķ̮ġŗƕīƖƏ̮ŔƏķƖłĻ̮ƒě̮˭ƋŊŞƐƌ̮Ģłő˫Ɛš̮ƕ̮ġŘŲƏ̮ĹƖĕŗ˫ĕ̮ŗœ̮ƍī̮ƍœķœŗķŘƁ̮ƕ̮Ģŝŗ˫Ž̮ŗœ̮̅˫Ł̮̆ĢğŔš
Ģ̮łő˫Ɛš̮ƇŔƌ̮ƖŁŘč̮ŗœ&̮ġ̮ŗƖłŝœ̮̮ƒ̮ƐƮ˫Ɠ̮̮̮̓˲˺˺˲̮̮̮̇˲˺˺˸̮̮̮̇˳˱˱˴̮̮ ̒ŗ̮˫Ĝšī̮̮œ̮ř˫ŝ.̮ ̮Š̮ƓƕĘč̮řķ̮ĢőŘĻ̮ĢŽŘŶƌ̮ƒĻ̮˭ƒƌķœķ̮ŗœ̮̮ ġ˫Ɠ

Ɗ̮˫ŊƏķ'̮ŀőķœŘč̮ƋƜƓķƖő̮̩Ŕš̮
Š̮ƓƕĘč̮ƍ˫Ɯƌ̮ŗœƈ̮˫Ƃƌ̮ųƖũƖƌ̮ƒĻ̮ĚƮœŚƏ̮Ģņō˫ļƌ̮ƒĻ̮ġœƕŔŶƌ̮œķŔŶŁ̮ŚƜƏ̮Ģŝŗ˫Ž̮ġ˫ƓƧ̮̮̮ƒ̮łőķœŘč̮Řũ˫ō̮̮ ŔƐĕŘƓ̮˭ŔƏķ̮̮ ƒě

ġ̮ŗƖłŝœ̮ĹƖĕŗ˫ĕ̮ŗœ̮˫̮ƂƜƁœ̮ƒƏ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋Ģ̮ğŔš Ż̮ƕŘōƒ̮Ž˫ũķ ̮̩ ˫ğŔƮœ̮˫ĻĢ̮ŒƮŗ˫Ł̮ġ˫Ɠ&̮̮̮Ģłő˫Ɛš̮̮̮̮̮̮̮̮̏ƍ̮ŗŔƌ̮'̮̮Ƥņƌ̮̮̮̮̮̮̋ŗœ̮Š̮ƓƕĘčĢ̮Ʈ˫Ɠ̮̮̮ƒě̮̮
ƒ̮Ļ̮̮Ƈ̮ƖŎŁ̮̮Ģ̮Ʈ˫ƐŶƌ̮̮ƕ̮̮̮Š̮ƂƏ̮̮̮̩ ŗ˫Ŷłŝķ˼̮̮ŗ̮œ̮̮Ģ̮ŝ˫Ɛš˫ƐŶƌ̮̮Ż̮ƕŘōƒ̮Ž˫ũķ̮̮̮˫ Ʈ̮̮ŀ̮ő˫ŝġ̮˫Ɠ̮̮ƒ̮Ļ˫Ţƌ̮̮ƒ̮ŉƖŁ̮̮̮˭ ŔƏŗķœ̮̮ġ̮ŔƓķƖš̮̮ř̮ķ̮̮Š̮ƂƏ̮̮

ġ̮˫ƓŔƐƮīŘŽ̮̮Ģ̮łő˫Ɛš˫ƐŶƌ̮̮̮ŗœ̮̮Ř̮ƜƜźŁ̮̮ġ̮˫ƐŶƌ̮̮ƍ̮˫ğėķƕ̮̮ş̮ŗķŚğ̮̮̮̩ Ŕš̮̮'̮ŀŝķ 
Ģ̮̗ƮŘĜƈķŔļŵ̮̮Ģ̮Ʈ˫Ļ˫Ļ̮ƕ̮̮ŋƤŽ̮̓˲˵˱˱̮̮̮̮̒̆ ̮ƍķƖƐŵ̮˫Ļ̮ĢŢƓƕĘč̮ŗœƏ̮˫Ŷƌ̮̮Ģ̮̮̮̮̏ŋ̮Řŭ̮̩ ŗķƕķ̮ġ̮̮̮Ž̮˫ũķ̮ŻƕŘōƧ̮̮̮ķ̮ŘĻ̆ġ̮̮̮̮̮̮̅ ŗœ̮̅˫Ł̮̆ƕ

ũ̮ƖŁƜ̮Ō̮̮̮ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮Ɩ̮Ə˫ŅƮ̮̮̮Ƨƍ̮ī̮˫ Ɠ̮̮ƒĻ̮̅ŋ̮Řŭ̮ĢƏ˫Ŷƌ̮ƎƜƜļŁ̮̩ ŗķƕġ̮ķ Ž̮˫ũķ̮ŻŘō̮ƕœƧ̮̮̮̮̮ ƕ̮Ģŝŗ˫Ž̮ƍ˫Ļř̮ŗœ̮̅˫Ł̮̆ƕ̮̅ġķŘĻ̆
ġ̮ŗƖłŝœ̮ŔƐƮķŘŽ̮ĢŝŗŘĻƮ̮ƖƏ˫Ņ̮ĢğŔšƧ̮̮̮ƍ̮ī̮̮Ģłő˫Ɛš̮Ģŝ˫Ɛš˫ƐŶƌ̮ĹƖĕŗ˫ĕ̮ŗœ̮˫Ɠƒ̮łőķœŘčŔ̮Əķ'̮̮̮Ŕ̮Əœķœ̮ƍ˫ŢƏ̮ƍ˫ğŔƏŗ˫ĠƏ̮̮̮̮ ƒě
ƒ̮Ļ̮ĢƏ˫Ŷƌ̮ƒƏƖĠĕĢ̮ƌ̮ķŗ̮ƒŽ˫ũķ̮ŻƕŘō̮ƎƮķ̮ƍƖĠ̗Ɠ˫Ə̮ƕ̮ŘņĜłƌ̮ŘƓ˫űł̮ŞƓ̮ĚƮ̮ś˫ŝķ̮ŘĻ̮ƍķƖŁƧ̮̮̮̮̮ ġ˫ƓŘƜŞƌ̮ƕ̮ęŘłŢƌ̮ĢƌƖƔžƌ
Š̮Ɯč̮̙Ļ˫Ɓ̮Ģłő˫ƐšŁ̮̮ĢƐƜĻƒ̮Ļ̮˭œķœ̮ŌƜũƖƒ̮ƏƖğŀ̮ŝŘƔŽ̮ƒĻ̮ř˫ƜƏ̮ƒě̮ġķ̮̮ ƍ˫ŢƏ̮ňƮ˫łƏ̮'œƕŘĻ̮ƍ˫Ɯƌ̮řķ̮ŬļŁŘƌ˫Ə̮ƕ̮ķŚŊƌ̮ĢƏ˫Ŷƌ̮ƍœŘě

œ̮ķœ̮̮ş̮ŘłŞğ̮ƀƮŘŭ̮řķ̮ƕ̮̩œŘě̮ŀěŘō̮ƎƮœ˫ƜƐĻ̮ĢƮ˫ŪŽ(ĢƏ˫Ĝƌ̮ġ˫ƐŶƌ̮ĚƮ̮řķ̮̅˫Ł̮̆ƒě̮̮ ̙ƜƉŎŁř˫Ļ̮ġ˫ƓŔƐƮķŘŽ̮ƕ̮ġŗ˫Ŷłŝķ̮ġ˫Ɠ
Ģ̮ŵķŚłƏķ̮ĢƏ˫Ŷƌ̮ƒĻ̮˭Ģłő˫Ɛšő̮˫ŝ̮ŗœ̮ĢƈŘłƐě̮ƧŮĻķŗ̮ƕ̮ŀƮ˫Ź̮˭Ŕō̮ƍƖĖ̗Ɠ̮ŘŁŀ̮̮̮ ˫Ļ̮ƒě̮ġŘƜŞƌ̮̇ŀŝķ̮̩ŔƜŝŗ̮ġŗƖłŝœ̮ġ˫Ɠ
Ʈ̮ŘŲƏ̮ŗœ̮ġœ˫ƔƐŢƜč̮ġ˫ƓƖĠƈķƧ̮̮̮ġ̮ŗƖłŝœƋ̮Ɠ̮Ģłő˫Ɛš̮ĢğŔšœ̮ŗķœ̮ĢƏķƖő'̮̮
̮ŀŝķ̮Řěŕ̮ƍ˫Ʈ˫šŶ̮ƈ˫Ůƌ̮˫Ļ̮Řũ˫ō̮ŠƓƕĘčƧ̮̮̮Ŕ̮ļŵķ̮ƈ̮Ĝ̮Ģ̮Ʈ˫Ļ˫Ļ̮ƕ̮Ģ̗ƮŘ̮ŋƤŽ̮̓˲˵˱˱̮̮̮̮̒ 'œŗķœ̮ƎƮœ˫ƜƐĻ̮Ŀƕ˫žŁƈ̮˫ōŗœĢ̮ƒ̮ě̮̮̮˭

̮ƒŶƈ˫Ůƌ̮ƍīŋ̮Řŭ̮ƕ̮ĢƮ˫ƐŶƌ̮̙ƜƉŎŁ̮ŘĻ̮˫̮ŁŔ̗ŵ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̩ ŗķƕƈ̮˫Ƃƌ̮˭ŀšķœ̮ŚěŘ̗Ł̮̅˫Ł̮̆ġķƧ̮̮ġ̮ŗƖłŝœ̮ġ˫ƓŘƜŞƌ̮Řũ˫ōƊ̮˫ŲƏ̮ĢğŔš̮̮ ŔƐƌ
Ģ̮łő˫Ɛš̮ƇŔƌ̮ĹƖĕŗ˫ĕ̮ŗœ̮ķŗ̮ŘŦƐŵ̮ƎƮķ̮ĢƌƖƔžƌ̮ġ˫Ɠŗ˫łŝƖƜč̮ƕ&̮ġ̮ŗƖłŝœ̮̮ƒ̮ƐƮ˫Ɠ ̮̓˲˺˺˲̮̮˭˲˺˺˸̮̮˭˳˱˱˴Ļ̮̮̮̮̒ ĢŝŗŘ

 

1. metaphor 



˲˲˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

Ģ̮ƌĵ̮ķŗķ̮ƍī̮ŻŔƓ̮ƕ̮ŔƐěƧ̮̮̮̮̩ řƖō̮řķ̮̅˫Ł̮̆ĢƮ˫ƐŶƌ̮ƇƖŎŁ̮řķ̮ƋŊŞƐƌ̮ĢƐƜƜļŁ̮̩ řƖō̮ƒĻ̮ĢƏ˫Ĝƌ̮ġ˫Ɠ̮̮ ƕ̮ĢƏ˫ƌř̮ġ˫ƓĢ̮Ə˫̗łžğ̮̮̮̮ 'ŀŝķ
ş̮ƕŗ̮ƕ̮ġŘŲƏ̮ġŗƕīƖƏ̮˭Ŀƕ˫žŁ̮ƎƮķĢ̮ƌ̮ŤŒŢƌ̮ķŗ̮ƒƈ˫Ƃƌ̮Ģłő˫ƐšĢ̮ƌ̮ƍ˫ŢƏ̮ƕ̮ŔƐě̮̮ żƜťƖŁ̮řķ̮ŘŁķŘŽ̮Řũ˫ō̮̙ƜƉŎŁ̮ƒě̮ŔƓœ

Ŷ̮ƌ̮̮ť̮ĢƮ˫Ɛ̮̮̮̮̮̮̮̏Ģ̮ƌ̮ŀěŘō̮ŻŘĢ̮łő˫Ɛš̮ġ˫ƓŔƐƮķŘŽ̮ƖŁŘč̮ŗœ̮ķŗ̮Ģŝŗ˫Ž̮ƍ˫Ļř̮ŗƖłŝœ̮ŗ˫łő˫ŝ̮ƕ̮ŔƐě&̮Ģ̮ŒƮŗ˫Ł̮̮Ǝ̮šƕŗ̮̮̮Ģƌœ̮ř˫ŝ.̮

̮̮ ƍķŗ˫Ĝ̗Ɠ̮ƕ̮Ģŝ˫ļŵ̮̓˲˵˱˱̮̮̮̒Ģ̮łő˫Ɛš̮ĹƖĕŗ˫ĕ̮˫Ļ̮ƖŞ̗Ɠ̮ġœŘĜƮƕŗ̮˫Ļ̮ĢŢƓƕĘč̮ŗœ&̮̮˭ ġœŘěŗ˫ě̮̮̮ƒĻ̮̮Ģ̮ŝŗŘĻ̮̮Ŕ̮ƐƮķŘŽ̮̮
̮̙ Ĝšġ̮ŘƜğ̮̮ƍ̮˫̗łžğġ̮˫̗Ə̮̮̮̅ ĢƐŶƮ̮̮̆œ̮ŗ̮̮̮ƍ̮˫Ļř̮̮Ģ̮ŝŗ˫Ž̮̮ƒ̮łőķœŘčŔ̮Əķ̮̮ƒ̮ě̮̮Ż̮ŔƓ̮̮ƍ̮ī̮̮Ǝ̮ƜƜļŁ̮̮Ģ̮ĠƏƖĠĕ̮̮ŗ̮ķŖğ̮̮Ě̮Ʈ̮̮Ŕ̮ōķƕ̮̮Ģ̮Ə˫Ļř̮̮ř̮ķ̮̮
Ō̮Ůŝ̮̮ŗ̮Ɩłŝœ̮̮ƒ̮Ɖ̗ŉ̮̮̮ƒĻ̮̮Ō̮Ůŝ̮̮ŗ̮Ɩłŝœ̮̮ƍ̮˫̗łžğ̮̮̮̩ œƖĻ̮̮ŀ̮ŝķ̮̮ 'Ƨ̮ƉĶŞƌ̮̮Ģ̮ŝ˫ŝķ̮̮̮ƎƮķ̮̮Š̮ƓƕĘč̮̮̮ƍī̮̮ŀ̮ŝķ̮̮̮ƒě̮̮˫̮ Ʈī̮̮Ƈ̮ƖŎŁ̮̮ƍ̮˫̗łžğ̮˫ Ɠ˫̗Ə̮̮
ķ̮ŗ̮̮̮Ģƌƍ̮ķƖŁ̮̮̮ŗœ̮̮Ĺ̮Ɩĕŗ˫ĕ̮̮ġ̮ŗƖłŝœĢ̮ğŔš̮̮Ǝ̮ƜƜļŁ̮̮œ̮Řě̮̮˫̮ Ʈ̮̮Ŕ̮Ɛƌř˫ƜƏ̮̮Ś̮Ʈ˫̗Ł̮̮ġ̮ŔƐƮķŘŽ̮̮Ģ̮ƉƂłŞƌ̮̮ƍ̮ƖĖ̗Ɠ̮̮ġ̮œŘĻŗ˫ě̮̆̅ ĢğŔš ̮̮ 'ƋƜłŞƓ
ƒ̮łŽ˫Ʈ̮̮ ƍ˫ŢƏ̮ƒŶƈ˫Ůƌ̮ƎƮķ̮ġ˫Ɠœ̮ķœ̮̮ġ̮ŗƖłŝœ̮ƀƮŘŭ̮řķ̮˫̮ŽŘť̮ƒƏ̮˭œƖő̮ƇƖŎŁ̮ŘƜŞƌ̮ŗœ̮̅ĢƐŶƮ̮̆ƒě̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ƀƮŘŭ̮řķ̮˫̮ŁŔ̗ŵ̮ƒĜƉĻ̮˭ĢğŔš̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋

Ģ̮łŽ˫Ļ̮Ƈ˫ƂłƏķ̮̆ƒĻ̮ƊƖŝƖƌ̮ġŗ˫ěƕř˫ŝ̮̮ ̮̮̅ ĢƮ˫ƐŶƌ̮ġ˫ƓœŘěŗ˫ě̮˭ŔƐƮķŘŽ̮ƎƮķ̮ŗœ̮ƕ̮̩Ŕš̮̙ƂłƐƌ̮ƍ˫̗łžğ̮ŗƖłŝœ̮ƒĻ̮ƒƉ̗ŉ̮ŗƖłŝœ̮řķ
̮̮ ̙ƌ˫ŶŁ̮ŌŮŝ̮ŗœ̮ġŔƮŔŉ̮̮ 'ŀŝķ̮̩œŘě̮ĺŞě̮ĢƏ˫̗łžğ̮ŀŽ˫Ļ̮ƕœ̮ķœ̮ƍ˫ŢƏ̮ňƮ˫łƏ̮̮̮̮ ˭ƍ˫̗łžğ̮ŌŮŝ̮ƒĻ̮ĢƏ˫Ļř̮Řť˫Ɛŵ̮ƇƖŎŁ̮ƒě

Ģ̮ƌ̮ƕ̮ŀŝķ̮ĢłƐŝ̮ŗƖłŝœ̮řķ̮ŘŁķŘŽ̮ĢōƖŮŝ̮ƎłŽŘğ̮ŘŲƏ̮ŗœ̮ƊŚƉłŞƌƒ̮Ļ̮ŔƏķƖŁƒ̮ƉōŘƌ̮ƍķƖƐŵ̮̮ ˫Ļ̮ŬļŁŘƌ̮˫ƌķ̮ŚƮ˫̗łƌ̮ġķ
ġ̮ŗƖłŝœœ̮Ɩš̮ĢƂƉŁ̮ĢğŔš'̮̮
Ɖ̮ŵĢ̮œ̮ķĘƏ̮̮ŗ̮ī̮ƕƮ̮Ǝ̮ŗ̮Ɩč̮̮̮̓˲˴˺˹̮̮̮̮̒ŗœ̮̮Ţ̮ƓƕĘčĢ̮̮̮ƕ̮ŗ̮̆ƍķƖƐŵ̮˫ĻƮ̮œ̮ŘĜ̮̮ŝ̮˫Ɛš˫ƐŶƌĢ̮̮̮ł̮ő˫ƐšĢ̮̮̮ě̮ĮŁ̮˫Ļ̮̅ƒĻ̮̆ƒŽ˫ũķ̮ŻŘō̮ƒĻƜ̮Ŕ̮̮̮̮̮ŘĻ

ŝ̮ƕœŘŽ̮ƒƌ˫ƐƓ˫šĢ̮̮̮̮̅ŝ̮ŗŘĻ̮ƒĻĢ̮̮̮ƒ̮ƈƖƂƌ̮˫ Ɠġ̮̮̮Ž̮˫ũķ̮ŻŘō̮ų˫ŶšƧ̮̮̮ŝ̮ŗ˫Ž̮ƍ˫Ļř̮ŗœ̮̅ƒĻ̆Ģ̮̮̮ƒ̮łőķœŘč̮̩ œķœ̮ƕ̮ŔƏķ̮˫ Ɠġ̮̮̮̮̮˫̮ŁŔ̗ŵ̮ķŗ̮œƖő̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮ ̮
̮̩ œŘě̮ŇķŘŒłŝķ̮ƒƌ˫ƐƓ˫š̮Ǝłƌ̮řķƉ̮ĶŞƌ̮'ŔƏķƧ̮̮̮ŝ̮˫ŝķĢ̮̮̮̮Ƃƌƒ̮ƈ˫̮̮̮ķƮ̮Ǝ̮̮̮ī̮̮ƒě̮ŀŝķƮ̮̮̮̮̮˫ƌĢ̮ƍ̮ķƖŁ̮̮̮˫ ƐŶƌ̮ųƖƐŁĢ̮Ʈ̮̮ƒ̮Ļ̮ƒƏ̮ķŗ̮̅ƒĻ̆ł̮ŝŘƔŽ̮ĿŗƖťĢ̮̮̮

Ə̮˫Ŷƌ̮řķĢ̮̮̮̮̮ ĺƈ˫Ɓ̮ŗœ̮ƒĜƉĻ̮˭̙ƂłŞƌƮ̮Ě̮̮̮Ĝ̮ļšƧ̮̮̮ŵ̮˫ŶšĢ̮̮̮ƌ̮ƖƔžƌ̮ŚěŘƌ̮˫ĻĢ̮̮̮ũ̮ƖŁ̮ŔōķƕƜ̮Ō̮̮̮̮˫ łƏ̮'œķœƮ̮ň̮̮̮Ə̮˫Ŷƌ̮ƒě̮œķœ̮ƍ˫ŢƏĢ̮̮̮̮̮ żƉłŒƌ
č̮̮̅ƒĻ̆Ɯ̮ƍ̮ƖƌķŘ̮̮Ʈ̮Ě̮̮̮ł̮ŞƓƧ̮̮̮ƌ̮ƖƔžƌĢ̮̮̮Ś̮ěŘƌġ̮̮̮̮̮ƍ˫ƌ˫ŝƮ̮ƒ̮łŽ˫Ŕ̮Əķ̮̮ķ̮̮şŘłŞğ̮ƕƮ̮Ǝ̮̮̮Ə̮˫ŶƌĢ̮̮̮Ř̮ŭ̮řķƮ̮ƀ̮̮̮̮˫ Ɠŗ˫ěƕř˫ŝġ̮̮̮ł̮ő˫ƐšĢ̮̮̮̮̮ ŔƐƏ˫ƌ

̮̗ ŶŁ̮ƕ̮̩ŗ˫ŶłŝķƜ̮Ƌ̮̮̮̮̮ 'ŀŝķ̮̩œķœ̮ŏŗƮ̮ƒ̮łŽ˫̮˫ Ɠ̮̮ķ̮̮ƒě̮œķœ̮ƍ˫ŢƏƮ̮Ǝ̮̮̮Ɩ̮Ġƈķġ̮̮̮ƒ̮Ĝļšķ̮ġ̮̮̮Ɖ̮ŎŁ̮ƍ˫ĜƌķƜ̮̮̮̮̮̙ƖčƮ̮̮̮˫ġ̮̮ƌ̮̮ƋƓķŘŽ̮ķŗ̮˫ƐŶƌ̮ƇƖŎŁĢ̮Ŕ̮Ɛě̮̮
ƌ̮̮ƕĢ̮Ŕ̮ƏķƖŁ̮̮̮ƒĻƖ̮Ġƈķ̮ƍķƖƐŵĢ̮Ʈ̮̮ş̮ƕŗł̮ő˫ƐšĢ̮̮̮̮ķŘĻġ̮̮̮ŝ̮ŗŘĻĢ̮̮̮̮œƮ̮Ř̮Ġ̮̮̮̮ ˭ƒŽ˫ũķ̮ŻƕŘōƒ̮Ɖ̗ŉřķ̮̮ŗ̮Ɩłŝœ̮Ŀ˫Ŷƈ˫Ůƌ̮ŗœ̮˭̅˫Ł̆ġ̮ğ̮ŔšĢ̮̮̮

ğ̮̮ŗķŘƁ̮̩œ˫žłŝķ̮œŗƖƌƜ̮œ̮Ř'̮ 
Ĝ̮̗Ɠ̮ƕ̮ġŘžŲƌ̮̮ ƍķŗ˫̮̓˲˴˺˸̮̮̮̮̮̒ ˫Ļ̮Ģŝŗ˫Ž̮ƍ˫Ļř̮ŗœ̮ƧŽ˫ũķ̮ŻƕŘō̮řķ̮ĢƮ˫ƐŶƌ̮Ɗ˫ƔĻķ̮ŴŽŗ̮ƧƏ˫ƌ˫ŝ̮̆ƍķƖƐŵ̮˫Ļ̮ĢŢƓƕĘč̮ŗœ

̮̮ ̅ĢƮ˫ƐŶƌ̮ĺƈ˫Ɓ̮řķ̮̩œ˫žłŝķĻ̮Ģ̮ŝŗŘĻ̮ƒ̮Ɗ̮˫ƔĻķĢ̮Ʈ˫ƐŶƌ̮ĢƮķœř Ż̮ƕŘōŽ̮˫ũķƧ̮̮̮̮̩ ŘƔĻ̮˫Ļ̮Ģŝ˫Ɛš˫ƐŶƌ̮ĹƖĕŗ˫ĕ̮ŗœ̮Ģŝŗ˫Ž̮̮ řķ̮ġŘƜğ
Ĺ̮Ɩĕŗ˫ĕ̮̮ ĢƮ˫ƐŶƌ̮ġ˫ƓŔ̮ƐłőķœŘč̮̮ 'Ŕ̮ƐƓœ̮ƍ˫ŢƏ̮ŔƏœƖĻ̮œŔť̮ŗœ̮ƍ˫ğŔƏŗ˫ĠƏ̮̮Ģ̮ƌ̮ƒƏƖĠĕ̮ƒěŻ̮ƕŘō̮ƧƏ˫ğŔƐĕ̮ĢƏ˫Ŷƌ̮ƍķƖŁ̮̮ ƒŽ˫ũķ
ƒ̮Ļ̮ķŗƊ̮˫ŲƏ̮ĿŗƖťŠ̮Ɯč̮̙Ļ˫Ɓ̮ƕ̮ŔƐƌƇ̮Ŕƌ̮ĢƐƜĻƒ̮Ļ̮˭œŘě̮ġř˫ŝƒ̮ƏƖğ̮̮ ġ˫ƓœŘĻŗ˫ě̮ġķŘĻ̮ƋƓ̮ƕ̮ŘļłŶƌ̮ġŘŲƏ̮ŘŲƐƌ̮řķ̮ƋƓ̮ƒě̮ġķ



ŗ̮Ɩłŝœ̮˰ƍ˫̗łžğ̮˫Ł̮ƍ˫Ĝƌ̮řķġ̮Ģ̮ğŔš̮̮ļ̮ŶŁř˫Ļ̮ƕŘ̮Ɯ̮̮ł̮ő˫ƐšĢ̮̮̮Ĝ̮Ɖ̗ƈķŔļŵ̮˫ũŗŔ̗Ŏƌ̮ƕ̮ƍ˫ƂƓœ̮œƖŶŞƌ̮(´̮ŗœ̮̅˫Ł̆Ģ̮̮̮ Ťť̮'˺˺&̮˲˳˺̮˲˲˲ 

 

ƍ̮˫Ļř̮̮ ĢŁ˫ļŝ˫Ŏƌ̮Ģŝ˫Ɛš̮̙ Ļ˫Ɓ̮̩ œ˫žłŝķ̮̮Ŕ̮š˫Ļ̮̮ ƍ˫ŢƏ̮ňƮ˫łƏ̮'œ̮ķœ̮̮Ż̮ƕŘō̮ĢƏ˫Ŷƌ̮ƒě̮̮ ˭ƒŽ˫ũķƒ̮Ɖ̗ŉřķ̮̮̮̮ ĺƈ˫Ɓ̮ŗœ̮˭̅˫Ł̮̆ŔƐƏ˫ƌ̮ġœŗķƖƌ
ƒ̮ĜļšĢ̮ƌ̮ƍ˫ƌř˫ŝ̮ŬļŁŘƌ̮ĢƏ˫Ŷƌ̮řķ̮ĢƮ˫Ɠƍ̮ī̮ƎƜƜļŁ̮ƕ̮ŔƐĻ˫ƮƋ̮Ɠ̮ƒŉƖŁ̮ƊŚƉłŞƌ̮˫Ɠ̮̮ ŬĻķƕŗ̮ƕ̮ĢƮ˫ƐŶƌ̮ĹƖĕŗ˫ĕ̮˭ŀŽ˫Ļ̮ƒĻ̮ƍ˫ƌř

̮̗ ƜƂłŞƌ̮ƒƈ˫Ƃƌ̮ŚěŘ̗Ł̮ƒĕŘğķ̮'ŀŝķ̮ĢƮ˫ƐĻŘƮř̮ĢƌƖƔžƌġ̮ŗƖłŝœ̮ŘĻ̮˫̮̮̮̮̮̮̮̮̮̮̮̮̮̋ƒ̮łŽ˫Ʈ̮˭ŀŞƜƏ̮ĢğŔšƒ̮Ĝļš̮̩˫ĠƏ̮ŀƜ̗Ɠķ̮ƍī̮ġ˫Ɠ̮̮ ƕ̮ġķ
Ż̮ƕŘō̮ĢƏ˫Ŷƌ̮ƒĻ̮Ģłő˫ƐšĢ̮ƌ̮ƒłŞŉŘĻ̮ķŗ̮ƒŽ˫ũķġ̮ŗƖłŝœ̮Ģłő˫Ɛš̮ġ˫ƓœŘĜƮƕŗ̮˫Ļ̮ƒě̮ĢƓ˫ĠƏ̮̇ŔƐěƋ̮Ɠ̮ĢğŔšŀ̮ŝķ̮˫łŝķŗ'̮̮

Ġ̮ƐĕƜ̮Ś̮ġ̮̮̮Ŕ̮ļŵ̮ƕƈ̮ķŘ̮ĜƮ̮̮̮̗Ģ̮̮̮̓˲˴˺˷̮̮̮̒Ŕ̮Əƕŗ̮̆ƍķƖƐŵ̮˫Ļ̮ĢŢƓƕĘč̮ŗœ̮̮ŗ̮Ɩłŝœġ̮̮̮ ̅Ģŝŗ˫Ž̮ƍ˫Ļř̮ŗœ̮̅řķ̮̆ƧŽ˫ũķ̮ŻŘō̮ĢğŔš
Ļ̮̮̮ƒŝ̮ŗŘĻĢ̮̮̮ķ̮ŘŽƮ̮Ŕ̮Ɛ̮̮ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮Ž̮˫ũķ̮ŻŘōƧ̮̮̮ŝ̮ŗ˫Ž̮ƍ˫Ļř̮ŗœ̮̅řķ̆ƕ̮̮ƒłőķœŘč̮Ģ̮̮ƒ̮Ŷƈ˫Ůƌķ̮ġ̮̮̮ť̮ƖŁƜ̮ž̮Ģ̮&̮Ɯ̮ƉŎŁƉ̮Ģ̮̮̮Ɛ̮łļƌĢ̮̮̮̮̮ ŘĻ

̮̩ œķœ̮˫ Ɠġ̮̮̮Ə̮˫ĻřĢ̮̮̮̮̩ œķœ̮Ɗ˫ŊƏķƉ̮ĶŞƌ̮'ŔƏķƧ̮̮̮ŗ̮ƖŎƌġ̮̮̮ƍ̮ī̮ŠƓƕĘčļ̮Ł̮˫ƓƜ̮ƜƎ̮̮̮ķ̮Ʈ̮Ǝ̮̮̮̮̮řķ̮̅řķ̮̆ƒƏƖĠĕ̮ƒě̮ŀŝķ̮ŠŝŘčƮ̮Ě̮̮̮̮̮ ŘĠƏ˫ŢƏ
Ə̮˫ĜƌĢ̮(̮Š̮ƂƏ̮ƒĻ̮ĭŔļƌ̮˫ Ɠġ̮̮̮ŵ̮ķŚłƏķĢ̮Ř̮Ł̮̮ŗ̮Ɩłŝœġ̮̮̮̮˭ƒ̮Ɖ̗ŉřķ̮̮Ř̮ĠƏ˫ŢƏġ̮̮̮̮̮Ɖŵ̮ŬĻķƕŗ̮̮̮̮̐ ̮̮̮̮̮Ģ̮̮̮̮˭Ə̮˫ƌřĢ̮̮̮Ə̮˫̗łžğ̮ƕĢ̮̮̮̮˭̮̮ şŘłŞğƮ̮ƒ̮łŽ˫̮̮̮̮ 'ŀŝķ
Ʈ̮ƒ̮łŽ˫Ɠ̮œ̮ķœ̮ƍ˫ŢƏ̮˫̮̮ź̮Ł̮ƒěƜ̮ƜĿ̮ķŘ̮̮̮˫ ƐŶƌĢ̮Ʈ̮̮Ž̮œ˫ŦŁ̮̅řķ̆Ģ̮̮̮̮Ʈ̮̮̮˫Ɩ̮ŎƏ̮˫̮ŽŘť̮̮̮̮̮̮̮̮̋ ̮ġ̮̮̮̮ƏƜ̮̮˭ ŀŞ̮̮Ş̮ƌ̮œķŔłƌķ̮ŗœ̮ƒĜƉĻƜ̮̮˫ ƓŘġ̮̮̮ł̮ő˫ƐšĢ̮̮̮̮̮ƋŲƐƌ̮˫̮łļŞƏ̮̮̮̮̮̮̮̮̮̮̮̮̋

Ř̮ŭ̮řķ̮ƕƮ̮ƀ̮̮̮ķ̮ŘŽƮ̮̮˫ ƓŔƐĢ̮Ʈ̮̮ŗ̮˫Ŷłŝķ̮ŔƐƏ˫ƌƥ̮̮̮ƌ̮ƖƔžƌĢ̮̮̮Ɖ̮ŎŁř˫Ļ̮ƕƜ̮̮̮̮̙œ̮ŘĻŗ˫ěġ̮̮̮ŗ̮ŏ̮̮̮̮̮'ŀŝķ̮̩œķœœ̮ķœ̮ƍ˫ŢƏ̮ňƮ˫łƏ̮̮ŝ̮ŗŘĻ̮ƒěĢ̮̮̮
Ż̮ƕŘōŽ̮˫ũķƧ̮̮̮ŝ̮ŗ˫ŽĢ̮̮̮ŗ̮Ɩłŝœ̮ŘŲƐƌ̮řķġ̮ğ̮ŔšĢ̮̮̮̮ƌĢ̮Ŕ̮ƏķƖŁ̮̮̮˫ ƓƖĠƈķġ̮̮̮Ɛ̮ě̮ŗ˫Ĝšī̮ķŗ̮˫ƐŶƌ̮ƇƖŎŁ̮Ɗ˫ŵ'̮Ŕ̮
Ɩ̮ğŚźƏġ̮̮̮Ő̮ŝķŗ̮ƕ̮̮ ŔƐƔƌ̮̓˲˴˺˲̮̮̮̒Ţ̮ƓƕĘč̮ŗœĢ̮̮̮ŗ̮Ɩłŝœ̮̆ƍķƖƐŵ̮˫Ļġ̮ğ̮ŔšĢ̮̮̮ŗ̮˫Ŷłŝķ̮ŬŞĻ̮ƕġ̮̮̮̮̅ŝ̮ŗŘĻ̮ƒĻĢ̮̮̮̮źŁƜ̮ƜĿ̮ķŘ̮̮̮˫ ƐŶƌĢ̮Ʈ̮̮
Ŕ̮ļŁ̮ƒĻ̮Řű˫ƏƮ̮̮̮̮̙̮˫ Ɠ˫ƐŶƌġ̮̮̮̮ŵƜ̮Ɛ̮Ģ̮̮̮ŵ̮ķŚłƏķ̮ƒĻĢ̮̮̮ķ̮ŘŽ̮ŗœƮ̮Ŕ̮Ɛ̮̮ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮ƒ̮łőķœŘčķ̮̮ƕ̮ŔƏķƮ̮Ǝ̮̮̮ŝ̮ŗ˫Ž̮ƍ˫Ļř̮ŗœ̮ųƖũƖƌĢ̮̮̮̮ƏƜ̮Ś̮̮̮̮ƒĻƒ̮ƏƖğķ̮ġ̮̮̮

Ł̮̮ƒě̮ŔƐĕŘƓ̮˭ŀŝķ̮̩ŔƓ˫Ţƌ̮̙Ļ˫ƁƉ̮ŎƜ̮̮̮̮̙̮̮ŘŁķŘŽ̮ƍī̮̙Ŧžƌř̮ķ̮̮̮˫ Ɛļƌġ̮̮̮ť̮ƖŁƜ̮ž̮Ģ̮̮̮Ƈ̮Ŕƌ̮ƊŚƉłŞƌ̮ƕ̮̩œƖĻ̮˫ Ɠġ̮̮̮Ř̮ŲƏġ̮̮̮̮̩ œŘłŞğ̮̮ ŘŁ
'̮ŀŝķ̮

ġ̮ŗƖłŝœ̮ŗœ̮ġœ˫ƜƐĻ̮Ŀ˫ƂƜƂŎŁ̮ƒĕŘğķĢ̮ğŔš ƍ̮˫Ļř̮ŘĻ̮˫̮ŁŔ̗ŵ̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮ƒ̮łšķœ̮ŚěŘ̗Ł̮ĢƌƖ̗ŵ̮ġ˫ƓŔƐƮķŘŽ̮ƕ̮ĢƮ˫čƕŗķ̮ġ˫Ɠ̮̮ ˭ŔƏķ
ƒ̮Ļ̮ŘƜőķ̮Ŀ˫Ŷƈ˫ŮƌŻ̮ƕŘō̮ƒĻ̮̩ĘƮƕ̮ŗƖŭƒ̮Ž˫ũķ ƒ̮łŞĻķƕ̮ƕ̮˫ Ɠř˫ŝ ƒ̮łőķœŘč̮̮ ŠƓƕĘč̮'ŔƏķġ̮ŚƜŝ̮ķ̮̮̮̮̮̮̏˼̮̮̮̓˳˱˲˱̮̒ ̮̮ ƍ˫ŢƏœ̮ķœ̮̮ƒ̮Ž˫ũķ˫ŢƜč̮̮
Ģ̮ƌ̮ĢĻŘŵ̮ŗœƒ̮Ļ̮ƍ˫ƌř̮Ģŭ̮ŔƏķƖŁ ƒ̮łŞĻķƕř̮˫ŝ ŀ̮ő˫ŝ̮ƕ̮˫ƐŶƌ̮ŋƖŮŝ̮ŗœ̮ƇƖŎŁ̮ƎƮķ̮ƕ̮œƖš̮̙ƮŔļŁ ̮̮ ̩œ˫žłŝķ̮˫Ļ̮'ŀŝķ̮Ŕťŗ̮̙Ļ˫Ɓ
̮̮ ̙ƜƉŎŁ̮řķĿ̮˫ŵƖũƖƌ̮̮̮̮ ƕ̮ĢŒƮŗ˫ŁƋ̮ƓƏ̮˫ƌřĢ̮̮̮̮˭Ů̮Ļķŗ̮ƒŶƈ˫Ůƌ̮ƎƮķƧ̮̮̮ƍ̮˫Ɯƌ ƕ̮̮ƒŽ˫ũķ̮ŻƕŘō̮̮ƒ̮łŞĻķƕř̮˫ŝ̮˫ Ɠ ̮̮ Ŀ˫ļŅķ̮ƕ̮̩œŘě̮ŗ˫Ĝšī̮ķŗ

Ģ̮ƌġ̮ŗƖłŝœ̮ŔƐƮķŘŽ̮ƒě̮ŔƐěŀ̮ŝķ̮ŠŊƐŝ̮ƕ̮̩ŔƓ˫Ţƌ̮̙Ļ˫Ɓ̮ŚƜƏ̮ƒŽ˫ũķ̮ŻƕŘō̮ġķŘĻ̮ĢğŔš'̮̮
̮˫ ƐƜőƖĖƮŘğ˽̮̮ż̮ě˫ƜƉŞƜě̮ƕ˾̮̮̮̓˳˱˳˵̮̮̮̒ġ̮ŗƖłŝœ̮ŠƂƏ̮ĢŝŗŘĻ̮ƒĻ̮̙ Ĝš̮ŗœ̮ĢğŔšŻ̮ƕŘō̮śƤě̮ġŘƜğ̮̮ ƍ˫Ļř̮ŗœ̮ƒŽ˫ũķ
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˲˲˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮̮ 'ŔƐłőķœŘč̮ƒŞƏķŘŽŔ̮Əœķœ̮ƍ˫ŢƏ̮ƍ˫ğŔƏŗ˫ĠƏ̮̮Ż̮ƕŘō̮ƒƏƖĠĕ̮ƒě̮̮ řķ̮ƒŽ˫ũķĿ̮ŗƖťġ̮˫Ɠ̮̮̮˫ ƐŶƌ̮̮ ƒĻ̮̙ƂłŞƌ̮ƕ̮ŗķœĿ̮ŗƖťġ̮˫Ɠ̮̮̮̮ ĢŶĻ˫Ł
ġ̮ŗƖłŝœ̮ƕĢ̮ƌ̮̙ƂłƐƌ̮ŘŁƒ̮łŽ˫Ʈ̮'ŔƏƖšƋ̮ŞƜƏ˫Ĝƌ̮ƒě̮œķœ̮ƍ˫ŢƏ̮˫Ɠ̮̮ ƍ˫ƌř̮ƇƖŭ̮ŗœ̮ĿķŘƜƜźŁ̮ġŗ˫łŝƖƜč̮ƕ̮˫ƐŶƌ̮ŠƓ˫ě̮ŔƐƏ˫ƌ̮ĢƮ˫Ɠ

ƕ̮̮ŔƏŗķœ̮ƇƖŎŁ̮ƎƮķ̮ŗœ̮ġŔƜƉě̮ŠƂƏ̮̮ƒ̮Ž˫ũķ˫ŢƜč̮˫ Ɠ ƒ̮łŝœ̮ƒĻ̮œƖő̮ĢŒƮŗ˫Ł̮ŘƜŞƌ̮ŗœ̮̮ ġŗƖłŝœ̮ųƖƐłƌ̮ġ˫ƓœŘĻŗ˫ě̮˫Ļ̮ƋŊŞƐƌ̮ġķ
Ģ̮ƌ̮̙ƮŔļŁ̮̮'ŔƏƖšƒ̮łŽ˫Ʈœ̮ķœ̮ƍ˫ŢƏ̮˫Ɠ̮̮Ģ̮ƌ̮ĢŒƮŗ˫Ł̮̙ƜƉŎŁ̮ƒěƀ̮ƜƁœ̮ęŗœ̮ŔƏķƖŁ̮̮ ƒŽ˫ũķ̮ŻƕŘō̮ġŗƖłŝœ̮ƇƖŎŁ̮ŔƏƕŗ̮řķ̮ġŘŁ
œ̮ŗƕī̮ƋƓķŘŽ'̮̮
ƕ̮ƕ˼̮̮Ɩ̮ĵ˫š̮ƕ˽̮̮̮̓˳˱˳˶̮̒ Ʈ̮˫ƐŶƌ̮ƇƖŎŁ̮ŔƏƕŗġ̮ŗƖłŝœ̮ƕ̮Ģ Ƨ̮Ž˫ũķ̮ŻƕŘō̮̮̩ œŘě̮ĢŝŗŘĻ̮ķŗ̮Ƈ˫ŶŽķ̮řķ̮ƀłŢƌƒ̮ƏƖ̗Ə̮ƕ̮ŔƏķ̮̮ ġķ

œ̮ŗƖƌ̮ŗœ̮ķŗ̮Ťő˫š «considering» ̮̩ œķœ̮ƒĵķŗķƉ̮ĶŞƌ̮'ŔƏķƧ̮̮̮ŀ̮Ɣŉ̮˫Ʈī̮ƒě̮œƖĻ̮ƎƮķ̮ŠƓƕĘč̮̮ ų˫ŉŗķ̮ŀ̗ŝ̮ƒĻ̮ĢƮ˫ƐŶƌ̮ġŘƜğ
ġ̮ŗƖłŝœ̮ŔƐƮķŘŽ̮ŗœ̮ĢŦŒŢƌ̮ŠƂƏ̮˭̩ŔƐƮƖğ̮ƎƓŕ̮ƒĻƒ̮łŽ˫Ʈ̮'ŘƜő̮˫Ʈ̮œŗķœ̮ĢğŔšŘ̮ŦƐŵ̮ƎƮķ̮ƒě̮œķœ̮ƍ˫ŢƏ̮˫Ɠ̮̮̮̮ ̙Ĝš̮řķ̮ĢƏ˫Ļř

̮̙ ŶŽ(ĢƉŶŽ̮̮ ƕ̮̩Ŕš̮̙ƮŔļŁ̮ġŗƖłŝœ̮ŀő˫ŝ̮ƒĻ̮œƖő̮ƒƏƖğƋ̮Ɠƍ̮˫ƌř̮̮Ť̮ő˫š̮˭ĢƮ˫ƐŶƌ̮ŘƜƜźŁ̮˫Ļƒ̮ƐƜƌř̮ġ˫Ɠ̮̮ ƕ̮ŘƏķė̮ųƖƏ̮ŔƐƏ˫ƌ̮ġķ
Ģ̮ƌ̮ŘƜƜźŁ̮ƍī̮řķ̮̩œ˫žłŝķ̮ŗœ̮̙ŵ˫Ž̮ŤŒšĢ̮ƌ̮ƍ˫ŢƏ̮ƒŶƈ˫Ůƌ̮ƎƮķ̮'ŔƐěġ̮ŗƖłŝœ̮ŔƐƮķŘŽ̮ƒě̮ŔƓœ̮̮ ĢƮ˫ƐŶƌ̮ĿķŘƜƜźŁ̮˫Ļ̮ĢğŔš

Ɗ̮˫ŲƏ̮ġ˫ƓŘƜŞƌ̮ƕ̮ŀŝķ̮ŬļŁŘƌ̮̮ ŔƐƌ̮̙ Ļ˫Ɓ̮˫ ŝ˫ƐšĢ̮Ʈ̮̮Ŕ̮ƐłŞƓ'̮ 
Š̮ƓƕĘč̮ƒŵƖ̗Ŋƌ̮ƎƮķĢ̮ƌ̮ƍ˫ŢƏ̮˫ƓŻ̮ƕŘō̮ƒĻ̮ƒŉƖŁ̮˭Ģŝŗ˫Ž̮Ŀ˫Ŷƈ˫Ůƌ̮ŗœ̮ƒě̮ŔƓœ̮̮ĹƖĕŗ˫ĕ̮ŗœ̮˫̮ŁŔ̗ŵ̮ƒŽ˫ũķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮
ƒ̮Ĝļš̮˭Ģłő˫Ɛš̮Ģŝ˫Ɛš˫ƐŶƌġ̮ŗƖłŝœ̮ġœŗķƖƌ̮ŗœ̮ƕ̮ĢƮ˫ƐŶƌ̮ġ˫Ɠ̮̮ ̇ŀŝķ̮ƒłŽŘğ̮ĿŗƖť̮ĢğŔšķ̮˫ĻƮ̮Ǝ̮Ƈ̮˫ōƊ̮˫ŲƏ̮ĢŝŗŘĻ̮˭̮̮ ŔƐƌ

Ż̮Řō̮̮ŌƮŘť̮ƕ̮̮̮ ̮̮̮̮̮̮̮̮̏Ž̮˫ũķƧ̮̮̮Ģ̮łő˫Ɛš̮ƇŔƌ̮ĚƮ̮ĺƈ˫Ɓ̮ŗœ̮̅˫Ł̆&̮ġ̮ŗƖłŝœ̮̮Ģ̮Ɛłļƌ̮̮Ř̮Ļ̮̮ġ̮˫Ɠŗ˫łŝƖƜč̮̮Ģ̮ƌƖƔžƌ̮̮ƒ̮ƐƮ˫Ɠ̮̮ř̮ƖƐƓ̮̮ƒ̮Ļŗ̮Ɩŭ̮̮
̮̙ ƂłŞƌ̮̮̮ƕ̮̮Ŵ̮ƌ˫ŉ̮̮Ɗ̮˫ŊƏķ̮̮̮̩ ŔŢƏ̮̮ŀ̮ŝķ̮̮ 'Ǝ̮Ɯ̗Ɠ̮̮̮˭ Ơő̮̮Ƨ̮ŮƂƏ̮̮ŀ̮̗ƮŚŵ̮̮Š̮ƓƕĘč̮̮Ř̮ũ˫ō̮̮̮ķŗ̮̮̮̙ Ĝš̮̮̮ĢƌŔ̮Ɠœ.̮

˴Ģ̦łő˫Ɛș̌œŘĜƮƕŗ̦'&̦̦̓ ̦ƒƐƮ˫Ɠ̦ġŗƖłŝœ˲˺˺˲̦̦ ˭˲˺˺˸̦̦ ˭˳˱˱˴̦̦̒
Ģ̮łő˫Ɛš̮ƇŔƌ̮ƧƮ˫č̮ŘĻ̮ŠƓƕĘč̮ƎƮķ̮ġŘŲƏ̮ĹƖĕŗ˫ĕ&̮ġ̮ŗƖłŝœ̮̮̮ ƒƐƮ˫Ɠ̮̓˳˱˱˴˭˲˺˺˸˭˲˺˺˲̮̮̒˫ ƐĻ̮̮̩ Ŕṧ̮̮ ŀŝķ̮̮Ģ̮ƈŔƌ̮̮ƒě̮̮

ġ̮ŗƖłŝœĢ̮ğŔš̮̮ķ̮ŗ̮̮ƒ̮Ə̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮̮̮ŻŘť̮̮̮̏ ̮̮̮Ř̮ƜƜźŁ̮̮ġ̮ŗƖť̮̮̮˫ Ʈ̮̮̮̙ ƜƉŎŁř˫Ļ̮̮̮˭ ġƖŎƏ̮̮ƒ̮ĜƉĻ̮̮ƒ̮ĻƧ̮Ļ˫ņƌ̮̮ġ̮ŔƐƮķŘŽ̮̮̮˫̮ƂƜ̗ŵ̮̮̮̮̮̮̮̮̋ŀ̮ő˫Ɛš&̮̮̮ ƕ̮˫Ɛļƌ
Ɗ̮ƖƔžƌ&̮Ģ̮ƌ̮ƎƜƜļŁ̮ŗƖŎƌƐ̮ě̮Ŕ̮̮ ˭ƒƐƮ˫Ɠ̓˲˺˺˸̮̇˳˱˱˴̮̮̒'Ǝ̮Ʈķ̮ŗœ̮̮̮̩ ƖƜš̮ƋƜƂłŞƌ̮Ĺ˫Łř˫Ļ̮ƍ˫Ļř̮˭œŘĜƮƕŗ̮̮ ƍ˫ŞƏķ̮ƒě̮ŀŝķ̮ĢƮ˫Ɠ

ƍ̮˫ƌř˫ŝ̮˭ƒĻŘŊŁ̮ķŗ̮œƖő̮ƍƖƌķŘƜč̮ƍ˫ƔŉƊ̮ƖƔžƌ̮ƕ̮ĢƓœĢ̮ƌ̮ġř˫ŝŀ̮ő˫ŝ̮˭ŘŲƐƌ̮ƎƮķ̮řķ̮'ŔƐě̮̮ ŀš˫ļƏķ̮̙ť˫ō̮ġŗƖłŝœ̮ġ˫Ɠ
ƒ̮ĻŘŊŁ̮ĢŊƮŗŔŁĢ̮ƌƖƔžƌ̮ġ˫ƓƖĠƈķ̮ŀƜļņŁ̮ƕ̮ƒłŞƮř̮ġ˫Ɠ̮˫ ƐŶƌ̮řķ̮̙ƂłŞƌ̮ġŗƖť̮ŔŵķƖƁ̮ƇƖŦŎƌ̮ƒƏ̮˭ŔƏķ.̮ ̮̮̮ ŀ̗ƮŚŵ̮ƧŮƂƏ

 

1. X. Wu 

2. B. Shao 



ŗ̮Ɩłŝœ̮˰ƍ˫̗łžğ̮˫Ł̮ƍ˫Ĝƌ̮řķġ̮Ģ̮ğŔš̮̮ļ̮ŶŁř˫Ļ̮ƕŘ̮Ɯ̮̮ł̮ő˫ƐšĢ̮̮̮Ĝ̮Ɖ̗ƈķŔļŵ̮˫ũŗŔ̗Ŏƌ̮ƕ̮ƍ˫ƂƓœ̮œƖŶŞƌ̮(´̮ŗœ̮̅˫Ł̆Ģ̮̮̮ Ťť̮'˺˺&̮˲˳˺̮˲˲˴ 

 

Ɛ̮Ʈ˫Ɠ̮ƇŔƌ̮̩ řƖō̮řķ̮ġŗƖłŝœ̮ġ˫Ɠ˫ƐŶƌ̮ƒě̮ŀŝķ̮ƎƮœ˫ƜƐĻ̮ŧŘŽ̮ƎƮķ̮ƒĢ̮ƌ̮ƒ̗ŢĕŘŝ̮ĢĻŘŊŁ̮ƕ̮ƎƮœ˫ƜƐĻ̮ĢƌƖƔžƌ̮ġ˫ƓŔ̮ƏŘƜğ̮̮ '
Ŀ̮ŗƖť̮ġķŘĻ̮ƒƐƮ˫ƓĢ̮ƌ̮œ˫ƔƐŢƜč̮ĢƌƖƔžƌ̮ġŗ˫łŝƖƜč̮˭̩ŔƮķ̮ƎƮķ̮ġŔƐĻř̮Ɩō̮Šš̮̙ƌ˫š̮ƒě̮ŔƐěƥ̮̮̮ŀ̮ŝķ̮ĢƉťķ̮˰ 

ŀƜžƜě̦Ÿ̦̦̦ ƍ˫ƌřŸ̦˫ŪŽ̦Ÿ̦̦ŀƜƈ˫ŶŽ̦Ÿ̦̦òĢș̌Ÿ̦Ț̌Œș̌
̮̙Ĝš˲̮ĢƌƖƔžƌ̮ŗ˫łŝƖƜč̮'ġŗƖłŝœƒƐƮ˫Ɠ̮ƇŔƌ̮ŗœ̮ĢğŔš̮̓˲˺˺˸̮˰˵˹̮̒ 

ķ̮Ʈ̮Ǝ̮̮̮č̮̮̙ĜšƜ̮ŗ̮˫łŝƖ̮̮Š̮šƒ̮ƉōŘƌķ̮ġ̮̮̮̮̩ řƖō̮˫ Ɠġ̮̮̮ƌ̮ƖƔžƌĢ̮̮̮̮˫ Ɠ̮ƇŔƌ̮ŗœƮ̮ƒ̮Ɛ̮̮ƌ̮̮ƍ˫ŢƏ̮ķŗĢ̮Ŕ̮Ɠœ̮̮̮̩ řƖō̮řķ̮ƒě̮˫ Ɠġ̮̮̮̮̮ ƕ̮śƖ̗Ɖƌ
ƒ̮ĻŘŊŁ̮̩ řƖō̮ƒĻ̮ŗƖŎƌ̮˫ Ɠġ̮̮̮ŵ̮ķŚłƏķĢ̮̮̮ƒ̮ŮĻķŗ̮ƕķ̮ġ̮̮̮ƌ̮̮ŀěŘōĢ̮Ŕ̮Ɛě'̮̮̮Š̮ƉŽ̮˫ Ɠġ̮̮̮ŀ̮Ɣŉƌ̮̮ŗķœƜ̮ƍ̮˫̮̮ķ̮Ʈ̮Ǝ̮̮̮̮̩ řƖōƍ̮˫ŢƏ̮˫ƓŔ̮ƐƓœƥ̮̮̮
Ş̮ƌƜ̮̮˫ ƓŘġ̮̮̮ŉ̮ŘŁƜ̮Ŏ̮Ģ̮̮̮ŗ̮Ɩłŝœġ̮ğ̮ŔšŔ̮ƐłŞƓ̮Ģķ̮̮ŘŝķŘŝ̮ŗœ̮'Ʈ̮Ǝ̮̮̮̮čƜ̮̮˭ ŗ˫łŝƖ̮̮ŋ̮Řŭ̮̩ ŗķƕ̮˫ Ɠġ̮̮̮ƌ̮ƖƔžƌĢ̮̮̮̮ƐĻƜ̮œ̮˫Ʈ̮Ǝ̮̮̮ƌ̮̮ŰžōĢ̮̮˭ ŔƏƖš̮̮̮̮˫ƌķ
ř̮Ɩōƥ̮̮̮ƍ̮ī̮Ƈ˫̗ŵķź̮Ł̮˫ƓƜ̮ƜŘ̮̮̮̮ƌĢ̮Ŕ̮Ɛěķ̮̮'Ʈ̮Ǝ̮̮̮ƌ̮ƖƔžƌ̮ĹƖĕŗ˫ĕ̮ŗķœƖ̗ƏĢ̮̮̮ķ̮ŘĻ̮Ɗřƣġ̮̮̮Ɖ̮ŎŁƜ̮̮̮̮̙Ə̮˫Ļř̮Řť˫Ɛŵ̮ƇƖŎŁĢ̮̮̮Ɖ̮ŎŁ̮ŠŒĻ̮ŗœ̮ķŗƜ̮̮̮̮̙
̮̩ œķœƓ̮̮̮̮˫ƌ̮̮ƋƓķŘŽĢ̮œ̮ř˫ŝ'̮̮̮̮̩ řƖō̮˭ĹƖĕŗ˫ĕ̮ƎƮķ̮ŗœƒ̮ĻŘŊŁ̮ƒĻ̮̅òĢš̮̆ƕ̮̅ŤŒš̮̆ŔƐƏ˫ƌ̮ƎƜłŞŒƏ̮ġ˫Ɠ̮̮ ƋƜƂłŞƌ̮ĢƏ˫ŞƏķ̮ġ˫Ɠ

ū̮ƖĻŘƌ̮ƍ˫Ɣŉ̮˫Ļ̮ĢĜƮŚƜŽ̮̙ƌ˫ŶŁ̮ƕ̮̮ ˭ŔƏķƈ̮˫ōŗœĢ̮ƒ̮ě̮̮̮̩ řƖō̮̮ ƕ̮̩œƖĻ̮ƋƜƂłŞƌ̮ĢƐƜŵ̮ŴŉŘƌ̮ŔƁ˫Ž̮̅ŀƜžƜě̮̆ƕ̮̅ƍ˫ƌř̮̆ŔƐƏ˫ƌ̮ĢƮ˫Ɠ
ŀ̮š˫ĠƏ̮ƀƮŘŭ̮řķ̮˫ƔƐŁ̮̮ ĢƌƖƔžƌ̮ġ˫Ɠ̮̙ Ļ˫Ɓę̮ŗœ̮̮̮ĢƌŔ̮ƏƖš̮̮̮̮ ˭ƒƐƮ˫Ɠ̓˲˺˺˸̮̮̒' 

ƒ̮Ļ˫ŉ̮ƎƮķ̮ƒě̮ŀŝķ̮ƍī̮ƒƐƮ˫Ɠ̮ƇŔƌ̮ŗœ̮ġŔƜƉě̮ƧłĜƏ̮̩ řƖō̮ƍ˫Ɯƌ̮ĢƮ˫ŉ̮̮ ƒĜƉĻ̮˭ŀŞƜƏ̮ĢƓķƖŒļƈœ̮˫Ʈ̮ĢŽœ˫ŦŁ̮ĢƌƖƔžƌ̮ġ˫Ɠ
Ģ̮ƌ̮ġƕŘƜč̮ŗķŔƮ˫č̮˫̮łļŞƏ̮ƕ̮ĢŎƜŉŘŁ̮ġ˫ƓŘƜŞƌ̮řķ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮Š̮ƓƕĘč̮'ŔƐě̮ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ƒƐƮ˫Ɠ̮ĢƂƜļŮŁ̮ġ˫Ɠ̮̓˲˺˺˲̮̮̮̮̒ŢƏ̮̩ œķœ̮ƍ˫̮̮ ƒě̮ŔƏķ

ƍ̮˫ĻřĢ̮Ɖŵ̮˭żƉłŒƌ̮ġ˫ƓĿ̮ƕ˫žŁ̮ƋŹŗ̮̩ řƖō̮řķ̮ĢƏ˫Ļř̮Řť˫Ɛŵ̮Ƈ˫ƂłƏķ̮ŗœ̮ķŗ̮ĢƔĻ˫Ţƌ̮ġ˫ƓƖĠƈķ̮˭ġŗ˫łő˫ŝ̮ġ˫Ɠ̮̮ ĢĻŘŊŁ̮ġ˫Ɠ
̮̩ řƖō̮ƒĻĢ̮ƌ̮Ģŭ̮ĢŵķŚłƏķ̮ġ˫Ɠġ̮ŗƖłŝœ̮ƒě̮ŀŝķ̮ƍī̮řķ̮Ģě˫ō̮Řƌķ̮ƎƮķ̮'ŔƐƐě̮̮ ęŘłŢƌ̮Ģłő˫Ɛš̮ġŗ˫̗Ŷƌ̮ŗœ̮ƒŢƮŗ̮ĢğŔš
ƍ̮˫ŞƏķœ̮ŗķœ̮˫Ɠ. 

̮̮ Ƈ˫ƂłƏķ̮ƎƮķ̮˭Ģłő˫Ɛš̮ŘŲƐƌ̮řķŋ̮Řŭ̮Űžō̮ŘĻ̮ĢƐłļƌ̮ĢƌƖƔžƌ̮̩ ŗķƕŋ̮Řŭ̮'ŀŝķ̮ƎƮœ˫ƜƐĻ̮ġ˫Ɠ̮̩ ŗķƕ̮̩ řƖō̮ŗœ̮ƒě̮ĢƮ˫Ɠ̮̮ ġ˫Ɠ
Ģ̮ƌ̮̙Ĝš̮ƒƜƈƕķ̮̩ řƖō̮ƒĻ̮Ƈ˫ƂłƏķ̮ŔƐƮķŘŽ̮ŗœ̮˭ŔƏŘƜğĢ̮̗Ə̮ŻŖō̮ġŔŶĻ̮ġ˫ƓĢ̮ƌ̮ŘƜļŶŁř˫Ļ̮ƒĜƉĻ̮˭ŔƏƖš̮̮ 'ŔƏœŘğƒ̮ĻĻ̮Ɯ̮ƍ̮˫œ̮Ʈ̮Ř̮Ġ̮̮ ƒĖƏī̮˭
Ģ̮ƌ̮ŘƜƜźŁř̮Ɩō̮ŔƐěƥ̮̮̮Ŕ̮Ʈ˫č̮̙̆ťķ̮ƎƮķ̮'ĢƮ˫ƐĻŘƮř̮ĢƌƖƔžƌ̮ŗ˫łő˫ŝ̮ƒƏ̮˭ŀŝķ̮œŘĻŗ˫ěŋ̮Řŭ̮ġŗķ̮̩ ŗķƕ̮̮ ̩̅řƖō̮ŘƜƜźŁ̮Ƈœ̮ŗœ̮ġķ

ŀ̮ő˫Ɛš̮ġķŘĻ̮ġƖƁ̮ġŔƓķƖš̮ƕ̮ƒƐƮ˫Ɠ̮ƇŔƌ̮ĢƉťķ̮ƍ˫ěŗķ̮řķ̮ĢĜƮ&̮ġ̮ŗƖłŝœ̮ƍœƖĻ̮˫ƐļƌĢ̮ƌ̮ŗ˫̗š̮ƒĻ̮ĢğŔšŔ̮Ʈī ̮̮ ˭ƒƐƮ˫Ɠ̓
˳˱˱˴̮̮̒' 

ƒ̮ŵƖ̗Ŋƌ̮˭ĿƣƖŎŁ̮ƎƮķ̮ŗ˫ěƕř˫ŝ̮ŌƜũƖŁ̮ġķŘĻ̮ƒƐƮ˫ƓĢ̮łő˫Ɛš̮ġ˫ƓŔƐƮķŘŽ̮řķ̮ġķ&̮Ģ̮Ʈ˫ƐŶƌ̮̮̮ķŗ̮̮ŋ̮ŘŮƌ̮̮̮ĢƌŔ̮Ɛě̮̮̮ƒě̮̮Ƌ̮ƔƌƎ̮ƮŘŁ̮̮
ƍ̮ī̮˫ Ɠ̮̮Ŀ̮ŗ˫ļŵŔ̮Əķ̮̮˰̮řķ 



˲˲˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮̮ ˭ŀŞŒƏĢ̦Ʈ˫ƐŶƌ̦ƋƜ̗ŶŁŀ̮Ž˫Ļ̮ƕ̮œƕŔŎƌ̮ġ˫ƐŶƌ̮ĚƮ̮řķ̮ĢƏ˫Ļř̮ŘŦƐŵ̮ƒě̮˫ƐŶƌ̮ƎƮķ̮ƒĻ̮̮̩̇ œŘłŞğ̮ĢƮ˫ƓœŘĻŗ˫ě̮ƒĻ̮ŔƐƌ̮̮ ƒłŞĻķƕ̮Řł̗ě̮ƕ̮ŘŁ
Ģ̮ƌ̮şŘłŞğ̮ţ˫ő̮ŀƜŶƁƖƌ̮ƒĻŔ̮Ļ˫Ʈ.̮

̮̮ ˭ƊƕœĞ̦ƏŗĢ̦ƌƖƔžƌ̦ĢĠłő˫Ļƒ̮žƈİƌ̮ĢőŘĻ̮ƍī̮Ģŭ̮ƒě̮̇Ģ̮ƌ̮ĞƏŘ̗ě̮ƒƜƈƕķ̮ġ˫ƐŶƌ̮ġ˫Ɠš̮Š̮ƂƏ̮ŔƏķƖłĻ̮ĢƏ˫Ļř̮ŘŦƐŵ̮˫Ł̮ŔƏƖ̮̮ ġ˫Ɠ
Ģ̮ŵķŚłƏķƒ̮ŮĻķŗ̮ƕ̮ŘŁġ̮ķŔ̮Ɛě̮˫žƮķ̮ġŘŁ.̮
̮̮ ˭ƊƖŝġ̦œŘĻŗ˫ě̦ŀƜļņŁƒ̮Ļ̮ŔƮŔŉ̮ġ˫ƓœŘĻŗ˫ě̮˭ƍī̮ŗœ̮ƒě̮̇Ģ̮ƌ̮ƒƐƮœ˫ƔƏ̮ƍ˫Ļř̮ŗƖłŝœ̮Ɗ˫ŲƏ̮ŗœ̮ŗķŔƮ˫č̮ġ˫ƓƖĠƈķ̮ĿŗƖťŔ̮ƏƖš̮̮̮̮ ƒƐƮ˫Ɠ̓

̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˺˺˲̮̮̒' 
̮̮ ˫ƓŔƐƮķŘŽ̮ƎƮķ̮ƧŵƖ̗ŊƌĢ̮ƌ̮ńŵ˫Ļƒ̮ĻŘŊŁ̮ƍ˫ƜĻ̮ġ˫ƓŗķŚĻķ̮řķ̮˭ƍ˫ƌř̮ƇƖŭ̮ŗœ̮˭ĢƏ˫Ļř̮Řť˫Ɛŵ̮ƒě̮œƖš̮̮ ġ˫ƓŘĠƏ˫ŢƏ̮ƒĻ̮ĢƐƜŵ̮ġ˫Ɠ
ŀ̮ő˫ŝ̮ƕ̮ĢŵķŚłƏķ̮ŬĻķƕŗƒ̮Ļ̮ƒƏ̮ķŗ̮ƇƖŎŁ̮ƎƮķ̮ƒě̮ŀŝķ̮ƎƮķ̮ŗœ̮ƒƐƮ˫Ɠ̮ƇŔƌ̮Ģŝ˫ŝķ̮ŀƮŚƌ̮'ŔƏƖš̮̙ƮŔļŁ̮ġŗƖłŝœ̮ġ˫Ɠ̮̮ ĿŗƖť

Ģ̮ƌ̮ŌƜũƖŁ̮ƋŊŞƐƌ̮ĢƌƖƔžƌ̮ŗ˫łŝƖƜč̮ĚƮ̮ĺƈ˫Ɓ̮ŗœ̮ƒĜƉĻ̮˭ƒłŞŞğě̮̮ġŗ˫łŝƖƜč̮̇ŔƓœ̮̮ Ģłő˫Ɛš̮˭ĢŒƮŗ˫Ł̮̙ƜƉŎŁ̮ƍ˫Ĝƌķ̮ƒ
ƒ̮Ļ̮ķŗ̮ġœŘěŗ˫ě̮ƕƋ̮Ɠ̮ŗƖŭĢ̮ƌ̮ƋƓķŘŽ̮ƍ˫ƌřœ̮ŗƕī.̮ ̮Ģ̮łő˫Ɛš̮ƇŔƌ̮˭ŘŲƐƌ̮ƎƮķ̮řķ&̮ġ̮ŗƖłŝœ̮̮ƒ̮ƐƮ˫Ɠ̮̮Ģ̮ĻƖĕŗ˫ĕ̮̮ġ̮ŘŲƏ̮̮Ƌ̮ƓķŘŽ̮̮̮ĢƌŔ̮Ɛě̮̮

ƒ̮ě̮̮ŗœ̮̮ƍī̮̮Ģƌƍ̮ķƖŁ̮ġ̮˫ƓŘƜŞƌ̮Ƈ̮ƖŎŁ̮̮Ģ̮Ʈ˫ƐŶƌ̮̮̮ƕ̮̮ġ̮ŗƖłŝœ̮̮ķŗ̮̮̮ƒĻƍ̮ķƖƐŵ̮̮Ģ̮Ļ˫Łř˫Ļ̮̮̮řķ̮̮̮̙ ƌ˫ŶŁ̮ƍ̮˫Ɯƌ̮̮˭ ƒĻŘŊŁ̮Ɗ̮ƖƔžƌġ̮ř˫ŝ̮̮ƕ̮̮ŀ̮ő˫ŝ̮̮
Ģ̮Ə˫Ļř̮̮̮̙ ƜƉŎŁ̮̮œ̮Řě̮̮ 'Ǝ̮Ɯ̗Ɠ̮̮Ģ̮ğĘƮƕ̮̮ŀ̮ŝķ̮̮̮ƒě̮̮̮ƎƮķ̮̮Ƈ̮Ŕƌ̮̮̮ķŗ̮̮̮ƒĻ̮̮ġ̮ŗķŚĻķ̮̮ĺ̮ŝ˫Ɛƌ̮̮ġ̮ķŘĻ̮̮̮̙ ƜƉŎŁ̮̮Ɗ̮˫ŲƏŔ̮Ɛƌ̮̮Ř̮ť˫Ɛŵ̮̮Ģ̮Ə˫Ļř̮̮̮ŗœ̮̮ƍ̮˫Ļřġ̮˫Ɠ̮̮

̮˭ żƉłŒƌ̮̮ƒ̮Ɖ̗ŉřķ̮ƍ̮˫Ļřġ̮˫Ɠ̮̮˭ ĢƏķŘƮķ̮̮̮̙ ƮŔļŁ̮̮̮ĢƌŔ̮Ɛě̮̮ƕ̮̮ƍ̮˫ƜƐĻ̮̮ġ̮ŘŲƏ̮Ɗ̮řƣ̮ġ̮ķŘĻ̮̮̮̙ ƜƉŎŁ̮̮̩ œķœġ̮˫Ɠ̮̮Ģ̮Ə˫Ļř̮̮̮ŗœ̮̮Š̮ŒĻġ̮˫Ɠ̮̮ġ̮ŔŶĻ̮̮
Š̮ƓƕĘč̮̮̮ķŗ̮̮Ƌ̮ƓķŘŽ̮̮̮Ģƌ'̮œŗƕī̮

˵ş̦ƕŗ̦'Ș̌ƓƕĘč̦Ģŝ˫Ɛș̌
̮̮˫Ļ̮Řũ˫ō̮ŠƓƕĘčƍ̮˫Ļř̮ĹƖĕŗ˫ĕ̮ŗœ̮ƕ̮̩Ŕš̮Ɗ˫ŊƏķ̮ĢƐƜƜļŁ̮ƕ̮ĢžƜě̮ġœŘĜƮƕŗġ̮ŗƖłŝœ̮ŔƐƮķŘŽ̮˭Ģłő˫Ɛš̮Ģŝ˫ƐšĢ̮ğŔš̮̮
̮̅ ˫Ł̮̆ŘŦƐŵ̮̮Ģ̮łő˫Ɛš̮ƇŔƌ̮ś˫ŝķ̮ŘĻ̮ķŗ&̮ġ̮ŗƖłŝœ̮̮ƒ̮ƐƮ˫Ɠ̮̮̮̙ ƜƉŎŁ̮̮Ģ̮ƌ̮̮'ŔƐěġ̮ŗƖłŝœ̮˭ĹƖĕŗ˫ĕ̮ƎƮķ̮ŗœƒ̮Ļ̮ƒƏ̮ĢğŔšĻ̮˫ņƌƧ̮̮̮
ƒ̮ŵƖ̗Ŋƌƒ̮Ļ̮ƒĜƉĻ̮˭ġƖŎƏ̮˫Ʈ̮ġŗƖť̮˫̮ŽŘť̮ĿķŘƜƜźŁ̮řķ̮ġķ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̋ ̮̮̮̮̮ ̮̮̮̮̮̮̮̮ƒ̮Ļ˫ŉ̮ƍķƖƐŵĢ̮Ʈ˫ŉƊ̮˫ŲƏ̮ġ˫ƓƐ̮ƌ̮̩ řƖō̮ƍ˫Ɯƌ̮Ŕ̮̮ ŗœ̮ĢƌƖƔžƌ̮ġ˫Ɠ

ƒ̮ĻŘŊŁ̮řķ̮ġŗ˫łŝƖƜčƒ̮Ļ̮śƖ̗Ɖƌ̮ġ˫ƓĢ̮ƌ̮ƒłŽŘğ̮ŘŲƏ̮ŗœ̮ųķŚłƏķ̮ġƖŝƒ̮Ļ̮ŠƓƕĘč̮şƕŗ̮˭ś˫ŝķ̮ƎƜ̗Ɠ̮ŘĻ̮'œƖšƒ̮ƏƖğ̮̮ ĢōķŘŭ̮ġķ
̮̮ ƎƮķ̮ŗœ̮̙Ɯőœ̮Ģłő˫Ɛš̮ġ˫Ɠŗ˫ěƕř˫ŝ̮ĢƮ˫ŝ˫Ɛš̮ƕ̮ĢƏ˫Ļř̮Řť˫Ɛŵ̮ƇƖŎŁ̮ĢƌƖƔžƌ̮ġ˫ƓŘƜŞƌ̮ġř˫ŝř˫Ļ̮ƍ˫Ĝƌķ̮ƒě̮ŀŝķ̮̩Ŕš

œ̮ŗƕī̮ƋƓķŘŽ̮ķŗ̮ŔƐƮķŘŽ. 
̮̩ œķœ̮˫ Ɠġ̮̮̮̮ķƮ̮Ǝ̮̮̮ŝ̮ŗ˫Ž̮ƍƖłƌ̮řķ̮ŠƓƕĘčĢ̮̮̮ƌ̮Ɩ̗ŵ̮śŘłŝœ̮ŗœ̮̮Řť˫Ŷƌ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏Ģ̮̮̮̮̮ ̩Řƌřƕŗ̮ŗ˫łžğ̮ƕŗ̮ƕīœŘğġ̮̮̮̮̩ Ŕš̮̮ ̇ŔƏķƒ̮Ɖ̗ŉřķ̮̮̮̮ ƍƖłƌ
Ł̮˫ŵƖļŮƌĢ̮̮̮˭ƒ̮Ə˫ŝŗķ̮ġ̮̮Ļ̮œķ̮ƍƖłƌ̮ƕĢ̮̮̮Ĺ̮˫Łř˫Ļ̮ƒě̮̩ŔšŘŢłƐƌŔ̮ƐƓœƥ̮̮̮˫ ƓœŘĻŗ˫ěġ̮̮̮ļŭƜ̮Ŷ̮Ģ̮̮̮ķŗ̮ƕƮ̮ň̮̮̮ŝ̮ŗ˫Ž̮ƍ˫ĻřĢ̮̮Ŕ̮ƐłŞƓ̮̮ Ĺ˫ŒłƏķ̮'
̮̩ œķœƒ̮Ļ̮˫ƓƉ̮Ļ˫Ɓ̮ś˫ŝķ̮ŘĻ̮ƕ̮ŔƐ̗ŽŔƓ̮ĿŗƖťƜ̮ŀ̮̮̮̮ƍī̮˫ ̗Əř˫Ļ̮ŗœ̮˫ƓĢ̮Ʈ̮̮ƌ̮ƖƔžƌ̮ƇƖŎŁ̮żƉłŒƌ̮̙ōķŘƌĢ̮̮̮̮̮ ŘĻ̮ƒƏ̮˭ŀŝķ̮̩Ŕš̮Ɗ˫ŊƏķ



ŗ̮Ɩłŝœ̮˰ƍ˫̗łžğ̮˫Ł̮ƍ˫Ĝƌ̮řķġ̮Ģ̮ğŔš̮̮ļ̮ŶŁř˫Ļ̮ƕŘ̮Ɯ̮̮ł̮ő˫ƐšĢ̮̮̮Ĝ̮Ɖ̗ƈķŔļŵ̮˫ũŗŔ̗Ŏƌ̮ƕ̮ƍ˫ƂƓœ̮œƖŶŞƌ̮(´̮ŗœ̮̅˫Ł̆Ģ̮̮̮ Ťť̮'˺˺&̮˲˳˺̮˲˲˶ 

 

̮˫ Ɛļƌġ̮̮̮ŗ̮˫ƌī̮Ŕƌ˫ŞĻġ̮Ɖ̮ťķ̮ŚěŘ̗Ł̮'Ģ̮̮̮ƒ̮ƏƖ̗Ə̮ŘĻ̮˫ ƓĢ̮Ʈ̮̮Ɖ̮ŎŁ̮ƍ˫Ĝƌķ̮ƒě̮ŀŝķ̮̩œƖĻƜ̮̮̮̮̙ł̮ő˫ƐšĢ̮̮̮̮ļŁ̮ƕƜ̮ƜƎ̮̮̮̮ķŘŽƮ̮Ŕ̮Ɛ̮̮ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮̮̮ ķŗ
č̮̮ĹƖĕŗ˫ĕ̮ŗœƜ̮ŗ̮˫łŝƖ̮̮ƌ̮ƖƔžƌĢ̮̮̮̮˫ Ɠ̮ƇŔƌƮ̮ƒ̮Ɛ̮̮ƌ̮̮ƋƓķŘŽĢ̮Ŕ̮ƐƐěœ̮ŗķƖƌ̮ŗœ̮'ġ̮̮̮̮̮˭ķŘĻġ̮̮̮Ǝ̮šƕŗƉ̮ŎŁ̮ƍŔš̮ŘŁƜ̮̮̮̮̙Ł̮̮ƕƖ̮ƂƮ̮ŀ̮̮̮ļ̮ŁƜ̮ƜƎ̮̮̮

ł̮ő˫ƐšĢ̮̮̮˭ƒ̮ƏƖ̗Ə̮řķ̮˫ Ɠġ̮̮̮Ŷ̮ƌ̮ŗ˫łžğ̮ƇƕķŔłƌƜ̮ŗ̮˫̮̮̮ƏƜ̮Ś̮̮̮Ļ̮̮˭ŀŝķ̮̩Ŕš̮̩œ˫žłŝķĢ̮ƒ̮ĜƏī̮̮ķƮ̮Ǝ̮̮̮̮̩ œķœƉ̮ťķ̮ŴļƐƌ̮ŠƂƏ̮˫ƓĢ̮̮Ɖ̮ŎŁƜ̮̮̮̙ķ̮̮ķŗƮ̮̮˫ ž̮̮
'̮ŔƐƐě 

̮̩ œķœ̮̙ƜƉŎŁĢ̮ƌƖƔžƌ̮œŘĜƮƕŗ̮ś˫ŝķ̮ŘĻ̮˫Ɠ&̮ġ̮œŘěŗ˫ě̮̮Ɗ̮˫ŊƏķ̮̮̮̩ Ŕṧ̮̮̮ ŀŝķ̮̮Ǝ̮ƮŔĻ̮̮̮˫ ƐŶƌ̮̮̮ƒě̮̮̮ŘƓ̮̮Ƨ̮ƏƖ̗Ə̮̮Ģ̮Ə˫Ļř̮̮˫̮ Ļ̮̮ƒ̮ŉƖŁ̮̮̮ƒĻ̮̮̮ųƖƏ̮̮
ƒ̮ŮĻķŗġ̮ķ̮̮̮ƒě̮̮ƍ̮˫ƜĻ̮̮̮Ģƌ̮˭ ŔƐě̮̮̮ŗœ̮̮Ģ̮ĜƮ̮̮̮řķ̮̮̮̩ řƖōġ̮˫Ɠ̮̮Ģ̮ƌƖƔžƌ̮̮ŗ̮˫łŝƖƜč̮̮ƒ̮ƐƮ˫Ɠ̮̮ġ̮˫ŉġ̮ŗķŖğ̮̮̮̩ Ŕš̮̮̮ƕ̮̮Ŝ̮Ďŝ̮̮ŋ̮Řŭ̮̩ ŗķƕġ̮˫Ɠ̮̮Ģ̮ƌƖƔžƌ̮̮
Ǝ̮Ʈœ˫ƜƐĻ̮̮ƍ̮ī̮̮Ň̮ķŘŒłŝķ̮̮̮̩ ŔšŔ̮Əķ̮̮'ŗ̮œ̮̮Ǝ̮Ʈķ̮̮̮˭ ƒƉōŘƌ̮̮ƒ̮ŉƖŁ̮̮Ģ̮Ɖťķ̮̮Ż̮ƖŮŶƌ̮̮ƒ̮Ļ̮̮ġ̮ŗķŔƮ˫č̮̮ŋ̮Řŭ̮̩ ŗķƕ̮˫ Ɠ̮̮ŗ̮œ̮̮ġ̮˫ƓœŘĻŗ˫ě̮̮ż̮ƉłŒƌ̮̮ƕ̮̮̮
Ģ̮ĠƏƖĠĕ̮̮Ƈ̮˫ƂłƏķ̮̮ƍī̮˫ Ɠ̮̮řķ̮̮̩ řƖōġ̮˫Ɠ̮̮Ģ̮ĻŘŊŁ̮̮ƒĻ̮̮̩ řƖōġ̮˫Ɠ̮̮Ģ̮ŵķŚłƏķ̮̮̩ œƖĻ̮̮ŀ̮ŝķ̮̮ 'ƒ̮ĻĿ̮ķřķƖƌ̮̮ƎƮķ̮̮̮˭ Řƌķ̮̮ġ̮˫Ɠŗ˫ěƕř˫ŝ̮̮Ģ̮łő˫Ɛš̮̮
ġ̮ŗƖłŝœ̮˭ ĢğŔš̮̮ƒ̮Ɖ̗ŉřķ̮̮Ƌ̮Ɯ̗ŶŁ̮̮̮˭ ĢƮ˫ƐŶƌ̮̮Ğ̮ƏŗĢ̮Ġłő˫Ļ̮̮Ģ̮ƌƖƔžƌ̮̮̮ƕ̮̮ŀ̮ƜļņŁ̮̮̮˭ ġœŘĻŗ˫ě̮̮̮ŗœ̮̮̮̙ ƜƉŎŁ̮̮̮ŘƓ̮̮̮̩ œķœ̮̮ů̮˫Ŏƈ̮̮̮̩ Ŕš'̮ŔƏķ 

̮˫ ƔƏŗœƮ̮ŀ̮ƒ̮Ļ̮ƒƏ̮żƉłŒƌ̮ġ˫ƓœŘĻŗ˫ě̮˭ƒ̮Ļ̮ƒĜƉĻ̮˭̩ŔƐěķŘč̮ĿŗƖť̮̮ ̙ƜƉŎŁ̮ƒłŝƖƜč̮ƕ̮ƋŊŞƐƌ̮ŘƜŞƌ̮ĚƮ̮̙ōķŘƌ̮ƍķƖƐŵ
̮̩ ŔšƜ̮ļŁ̮ƍ˫Ĝƌķ̮˫Ł̮ŔƏķƊ̮˫ŲƏ̮ƎƜ̮̮ ƇŔƌ̮ġŘŲƏ̮ƇƖťķ̮ƒĻ̮˫ĜŁķ̮˫Ļ̮˭ĢƉƜƉŎŁ̮œŘĜƮƕŗ̮ƎƮķ̮'œƖš̮ƋƓķŘŽ̮ġŗƖłŝœ̮ƕ̮ĢƌƖƔžƌ̮ƇƖŎŁ̮ŔƐƌ
ƒ̮ƐƜƌř̮˭ƒƐƮ˫ƓĢ̮ƌ̮ƋƓķŘŽ̮ġķĻ̮ŘŊŁ̮ƍ˫Ɯƌ̮ŔƏƖƜč̮˫Ł̮œŗƕīƧ̮̮̮Ɗ̮ƖƔžƌ̮˭ĢƏ˫ŞƏķŀ̮ő˫ŝ̮ƕ̮ġř˫ŝƒ̮Ļ̮ġŗƖłŝœ̮ġ˫Ɠ̮̮ ̙Ļ˫Ɓ̮ƕ̮Ǝšƕŗ̮ĿŗƖť
œ̮œŘğ̮ƎƜƜļŁ̮ų˫Žœ'̮̮

˶ġ̦ŗƖłŝœ̦'̦˫ Ɠ̦ŘŲƐƌ̦řķ̦Ģŝŗ˫Ž̦ƍ˫Ļř̦ŗœ̦̅˫Ł̦̆ĢğŔšƒ̦ƐƮ̦
̮̩ œķœ̮̙ƜƉŎŁĢ̮ƌƖƔžƌ̮œŘĜƮƕŗ̮ƧƮ˫č̮ŘĻ̮ŠƓƕĘč̮ƎƮķ̮ġ˫Ɠ&̮ġ̮œŘěŗ˫ě̮̮ƕ̮̮̮ŗ̮œ̮̮Ĺ̮Ɩĕŗ˫ĕ̮̮Ƈ̮Ŕƌ̮̮Ģ̮łő˫Ɛš&̮ġ̮ŗƖłŝœ̮̮ƒ̮ƐƮ˫Ɠ̮̮Ɗ̮˫ŊƏķ̮̮
Ŕ̮š̮ŔƓķƖő̮̮ 'Ř̮Ļ̮̮̮ƎƮķ̮̮̮˭ ś˫ŝķ̮̮ġ̮˫ƓœŘĻŗ˫ě̮̮ż̮ƉłŒƌ̮̮̮̅ ˫Ł̮̮̮̆ƒƏ̮̮̮ƒĻƍ̮ķƖƐŵ̮̮Ģ̮Ʈ˫ƓŔōķƕ̮̮̮̙ ƂłŞƌ̮̮̮ƕ̮̮̮˭ ̩ŔƐěķŘč̮̮ƒ̮ĜƉĻ̮̮̮ƒĻƧ̮Ļ˫ņƌ̮̮Ĺ̮˫Łř˫ĻĢ̮Ʈ˫Ɠ̮̮

ř̮ķ̮̮̮̙ ōķŘƌ̮̮ż̮ƉłŒƌ̮̮Ě̮Ʈ̮̮Ř̮ƜŞƌ̮̮Ƈ̮ƖŎŁ̮̮Ģ̮ƌƖƔžƌ̮̮Ģ̮ŝŗŘĻ̮̮Ģ̮ƌŔ̮ƏƖš̮̮'ŗ̮œ̮̮Ǝ̮Ʈķ̮̮̮˭ ̙ƜƉŎŁ̮̮Ř̮Ɠ̮̮ƒ̮ƏƖ̗Ə̮̮Ģ̮Ə˫Ļř̮̮ķ̮ŔłĻķ̮̮̮˫ Ļ̮̮ƒ̮ŉƖŁ̮̮ƒ̮Ļ̮̮ų̮ƖƏ̮̮
ƒ̮ŮĻķŗġ̮ķ̮̮ƒ̮ě̮̮ŗ̮ķŘƁŘĻ̮̮Ģ̮ƌ̮˭ ŔƐě̮̮ŗ̮œ̮̮Ģ̮ĜƮ̮̮ř̮ķ̮̮̮̩ řƖōġ̮˫Ɠ̮̮Ģ̮ƌƖƔžƌ̮̮ŗ̮˫łŝƖƜč̮̮ƒ̮ƐƮ˫Ɠ̮̮ġ̮˫ŉġ̮ŗķŖğ̮̮Ģ̮ƌœ̮Ɩš̮̮ƕ̮̮̮Ŝ̮Ďŝ̮̮ŋ̮Řŭ̮̩ ŗķƕġ̮˫Ɠ̮̮
Ģ̮ƌƖƔžƌ̮̮̮̮ƎƮœ˫ƜƐĻ̮̮̮̮̮̮̮̮̮̮̙̏ Ɯőœ̮̮̮ŗœ̮̮ƍī̮̮Ň̮ķŘŒłŝķ̮̮̮ƕ̮̮̙ ƜƉŎŁ̮̮Ģƌœ̮œŘğ̮'Ś̮ěŘ̗Ł̮Ģ̮Ɖťķ̮̮ŘĻ̮̮ƍī̮ŀ̮ŝķ̮̮̮ƒě̮ƒ̮ƏƖĠĕ̮̮ŋ̮Řŭ̮̩ ŗķƕġ̮˫Ɠ̮ƒ̮Ɯƈƕķ̮̮̮ŗœ̮̮
ŭ̮Ģ̮ƌ̮Űžō̮ġœŘěŗ˫ě̮şŘłŞğ̮ƇƖ̮̮ ƕ̮ŔƏƖšŵ̮ŗœƜ̮Ǝ̮Ƈ̮˫ōř̮Ɩō̮˭ƥ̮̮̮ƍ̮ī̮Ƈ˫̗ŵķƒ̮ĻŘŊŁ̮řķ̮˫Ɠ̮̮ Ƈ˫ƂłƏķ̮ĢŵķŚłƏķ̮ŬĻķƕŗ̮ƒĻ̮ĢƐƜŵ̮ġ˫Ɠ
Ģ̮ƌŔ̮Ļ˫Ʈ'̮ 

̮̩ œķœ̮̙ƜƉŎŁ̮˭˫Ɛļƌ̮ƎƮķ̮ŘĻ̮̩ řƖō̮řķ̮˫ƓĢ̮ƌ̮ř˫Źī̮śƖ̗Ɖƌ̮ĢƌƖƔžƌ̮ġ˫Ɠƒ̮Ļ̮ƕ̮œƖšƒ̮Ļ̮ňƮŗŔŁ̮̩ řƖō̮ġƖŝĢ̮ŵķŚłƏķ̮ġ˫Ɠ̮̮ ŠƜč̮ŘŁ
Ģ̮ƌġ̮ŗƖłŝœ̮ĢŎƜŉŘŁ̮ġ˫ƓŘƜŞƌ̮˫Ļ̮ƒě̮ĢłěŘō̮̇œƕŗ̮̮ ġ˫Ɠŗ˫ěƕř˫ŝ̮˭ƒƉōŘƌ̮ŘƓ̮ŗœ̮'œŗķœ̮ĢƏķƖŒ̗Ɠ̮ƒƐƮ˫Ɠ̮ƇŔƌ̮ŗœ̮ĢğŔš

ġ̮ŗƖłŝœ̮Ģłő˫Ɛš̮̮ ˭ĢğŔšƒ̮Ɖ̗ŉřķ̮̮Ğ̮Əŗ̮˭ĢƮ˫ƐŶƌ̮ƋƜ̗ŶŁƒ̮Ļ̮˭ġœŘĻŗ˫ě̮ŀƜļņŁ̮ƕ̮ĢƌƖƔžƌ̮ĢĠłő˫ĻƋ̮Ɠ̮ĿŗƖť̮̮ ŘŲƏŔƌ̮ƍ˫ƌř



˲˲˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

ƒ̮łŽŘğ̮ŗķŘƁ̮̮œƖš̮̩œķœ̮ƍ˫ŢƏ̮˫Ł̮ŔƏķƊ̮˫ŲƏ̮ƕ̮ĢŊƮŗŔŁ̮ŔƐƮķŘŽ̮ĚƮ̮̙ť˫ō̮̅˫Ł̮̆ġœŘěŗ˫ě̮şŘłŞğ̮ƒěŊ̮ƜłƏ̮ƒƏ̮˭ŀŝķ̮ŔƐƌƧ̮̮̮
ƒ̮łŞļ̗Ɠ˫Ə̮˫Ʈ̮ĢŽœ˫ŦŁ̮̮ġœŘĻŗ˫ěŔƐĕ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̏'̮ 

ƒ̮Ļ̮̅˫Ł̮̆Ģŝ˫ƜƂƌ̮ƕ̮ĢƏ˫ƌř̮˭ĢƏ˫Ĝƌ̮ġ˫ƓœŘĻŗ˫ě̮˭ĹƖĕŗ˫ĕ̮ƎƮķ̮ŗœĢ̮ƌ̮̙ƜƉŎŁ̮ƒłŝƖƜč̮ƥŘƜŊƏř̮ĚƮ̮ĿŗƖť̮̮ ̇ŔƏƖš
̮̩ ŘƜŊƏřŋ̮Řŭ̮˭ƍī̮ŗœ̮ƒě̮ġķƕ̮ŗ̮ķƥ̮̮̮̮̅ĢƮ˫ƔƏ̮Ŕō̮̆˫Ʈ̮̅ƍ˫Ʈ˫č̮ƧŮƂƏ̮̆ĢƌƖƔžƌƒ̮ĻĢ̮ƌ̮̙̗ŵ̮ŗķŔƮ˫č̮ĢƮ˫ƐŶƌ̮ƧłŞƓ̮ƍķƖƐŵ̮̮ ˫Ļ̮˫ƌķ̮˭ŔƐě
ř̮Ɩō̮ŘƜƜźŁƥ̮̮̮Ģ̮ƌ̮ŘƜļŶŁř˫Ļ̮˭ĢƌƖƔžƌŘ̮ŭ̮ġŗķŔƮ˫č̮ƎƮķ̮'œƖšŋ̮̮̩ ŗķƕ̮̮ ķŗ̮̅˫Ł̮̆ƇƖŎŁ̮Ģłő˫Ɛš̮ƎƜƜļŁ̮ƍ˫Ĝƌķ̮˭̩řƖō̮ŘƜƜźŁ̮Ƈœ̮ŗœ̮ġķ
Ģ̮ƌ̮ƋƓķŘŽĢ̮ƌ̮ƍ˫ŢƏ̮ƕ̮œŗƕīŝ̮œ̮ƕ̮ĢŵķŚłƏķ̮ŬĻķƕŗ̮ŘĠƏ˫ŢƏ̮ƒĻ̮ĢƐƜŵ̮ŬĻķƕŗ̮ƍ˫ƜĻ̮řķ̮ƒƏƖĠĕ̮ĢƏ˫Ļř̮ŘŦƐŵ̮ƎƮķ̮ƒě̮ŔƓœ̮̮ ̙ƮŔļŁ̮ġŗƖł
ŀ̮ŝķ̮̩Ŕš̮̮ '̮̩ œķœ̮̙ƜƉŎŁ̮˭ś˫ŝķ̮ƎƮķ̮ŘĻƒ̮šƖő̮ĺƈ˫Ɓ̮ŗœ̮ƒƌķœķ̮ŗœ̮˫Ɠƍ̮˫ƌ˫ŝ̮ĢƌƖƔžƌ̮ġ˫ƓĢ̮ƌ̮ĢƓœƒ̮Ļ̮ƒšƖő̮ŘƓ̮ƕ̮œƖš̮̮ ƍķƖƐŵ
ƒ̮ƉōŘƌĢ̮ƌ̮ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ̮̅˫Ł̮̆ĢƌƖƔžƌ̮ƇƖŎŁ̮ŘƜŞƌ̮řķ̮ġķ'̮œŘƜğ̮

̦̦ ˰ŀŞŒƏ̦ƧšƖő̦'żƈķŋ̦Řŭŗ̦ķƕƥ̦̦̦Ř̦ƜŞƌ&̦̦̓ ̦ĢƏ˫Ĝƌ̦ŀƮ˫ŹPATH-GOAL Schema̦̦̒

̮̩ œķœ̮ĢŝŗŘĻ̮̮ġ˫Ɠŗ̮ƕīœŘğġ̮̮̮̩ŔšĢ̮ƌ̮ƍ˫ŢƏƒ̮Ļ̮̅˫Ł̮̆˭ĢƏ˫Ĝƌ̮ġ˫ƓœŘĻŗ˫ě̮ŗœ̮ƒě̮ŔƓœƊ̮˫ŲƏ̮ŗƖŭŀ̮ő˫ŝ̮ŗœ̮ŔƐƌ̮̮ ŗ˫ě̮ƒĻ̮ĢƮ˫Ɠ

Ģ̮ƌƒ̮ŮƂƏ̮ƒĻ̮ķŗ̮ĢłěŘō̮ŠƐě̮ĚƮ̮ƒě̮œƕŗĢ̮ƌ̮ŬļŁŘƌ̮ŀěŘō̮ŘƜŞƌ̮œķŔłƌķ̮ŗœ̮ŤŒŢƌ̮ġķƒ̮ƏƖ̗Ə̮̇ŔƏř˫ŝŔ̮ƐƏ˫ƌ̮ĢƮ˫Ɠ̮̮̮̆  w£ ÿ¾z

 Ă¯Āí R¾Å̮˭ ̮̮̮̅̆ Ăýw· R½¹ w£ ü¤å½̮̆ ̮˭̅ ā¹wĊ~ ûvºĊù w£ ćÿ½̮̮ ĈöÍv̮̆ ̮ƕ̮̅ ýv w£ ûºĉÿ¹ ûwzwĊ· ćwĄ¤̮̮ Ĺ˫Łř˫Ļ̮ķŗ̮ƖĠƈķ̮ƎƮķ̮̅
Ģ̮ƌĢ̮ƌ̮˫žƮķ̮ķŗ̮ŔŦƂƌ̮˫Ʈ̮ĢƮ˫ƔƏ̮Ŕō̮ŘĠƏ˫ŢƏ̮ŠƂƏ̮̅˫Ł̮̆˭˫ƓœŘĻŗ˫ě̮ƎƮķ̮ŗœ̮'ŔƐƓœ̮̮ ƧŮƂƏ̮ƕ̮ŀěŘō̮ƍ˫Ɯƌ̮ĢƮ˫ŪŽ̮ƧŮĻķŗ̮ƕ̮ŔƐě

Ģ̮ƌ̮ƒłŞŉŘĻ̮ķŗ̮ƍī̮ƍ˫Ʈ˫čƒ̮ƏƖ̗Ə̮ƎƮķ̮'œř˫ŝĢ̮ƌ̮̙ƜĜŢŁ̮ķŗ̮ƒšƖő̮ƎƮķ̮ĢƌƖƔžƌ̮̙ƜƉŎŁ̮ġ˫Ɛļƌ̮˫ƓĢ̮ƌ̮ƍ˫ŢƏ̮ƕ̮ŔƐƓœ̮̮ ƒě̮ŔƐƓœ
Ģ̮Ə˫Ĝƌ̮ġ˫ƓœŘĻŗ˫ě̮̮̮̮ ƕ̮ƋŲƐƌ̮ŗ˫ƜŞĻ̮œŘěŗ˫ě̮ƕ̮˫ƐŶƌ̮ŘŲƏ̮řķ̮̅˫Ł̮̙̆ Ļ˫Ɓ̮˫ ŝ˫ƐšĢ̮Ʈ̮̮Ŕ̮ƐłŞƓ. 

ŋ̮Řŭ̮ƧƮ˫č̮ŘĻ̮˫ƓœŘĻŗ˫ě̮ƎƮķ̮˭Ģłő˫Ɛš̮ŘŲƐƌ̮řķŗ̮ķƕƥ̮̮̮ƒ̮łŽ˫Ʈ̮ƍ˫ƌř˫ŝ̮̅ŘƜŞƌ̮̆ġŘƮƖŦŁŋ̮Řŭ̮̇ŔƏķ̮̩ ŗķƕ̮̮ ̙ƌ˫š̮ƒě̮ġķ
ƒ̮žƈİƌ̮̩ œķœ̮'ŀŝķ̮ƍ˫Ʈ˫č̮ƧŮƂƏ̮ƕ̮œķŔłƌķ̮˭ĭŔļƌ̮ġ˫ƓĢ̮ƌ̮ƍ˫ŢƏ̮˫Ɠƒ̮Ļ̮̅˫Ł̮̆ƒě̮ŔƐƓœķ̮̮ĢƏ˫Ʈ˫č̮Ƨžƈİƌ̮˫Ļ̮ţ˫ő̮ŗƖŭŘ̮ŭ̮ƎƮŋ̮̮̮ ̩ŗķƕ

̮̮ġ˫ƐŶƌ̮'ŀŝķ̮ŤŒŢƌ̮ƧŮƂƏ̮ĚƮ̮ƒĻ̮ƍŔƜŝŗ̮ŘĻ̮ƍī̮ĢƮ˫ƐŶƌ̮ŚěŘ̗Ł̮ƕ̮œŗķœ̮ŔƏƖƜč̮̮̮̮̮̮̮̮̏ ̮̮̮̮ ̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮ ƕ̮ĢƮ˫ŪŽ̮ƒƉōŘƌ̮ƎƮķ̮ŗœ̮̅˫Ł̮̆ġŚěŘƌ
Ż̮ŔƓƍ̮ī̮ĭŔļƌ̮˫Ʈ̮ŀěŘō̮œƖő̮ƒƏ̮˭ŀěŘō̮ĢƮ˫ƔƏ̮Ŕō̮ŘĠƏ˫ŢƏ̮ƕ̮ŀŝķ̮ŗƖŎƌ. 

ġ̮ŗƖłŝœ̮ŘƜŞƌ̮ř˫Źī̮ƧŮƂƏ̮˫ƓœŘĻŗ˫ě̮ƎƮķ̮˭ƒƐƮ˫Ɠ̮ƇŔƌ̮ĹƖĕŗ˫ĕ̮ŗœř̮Ɩō̮'ŔƐłŞƓ̮̅˫Ł̮̆ĢğŔšƥ̮̮̮ƒ̮Ļ̮˭˫ŪŽ̮̮ řķ̮ĢĜƮ̮ƍķƖƐŵ
̮̩ řƖōĢ̮ƌ̮ƋƓķŘŽ̮ġŘłŞĻ̮˭ƎƮœ˫ƜƐĻ̮ġ˫ƓĻ̮ŘŊŁ̮ŘĻ̮ĢƐłļƌ̮ƕ̮ĢƐƜŵ̮̮Ƥƌ˫ě̮řƖƐƓ̮˫ƐŶƌ̮ƒě̮œŗƕī̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮Ƨ̮̮̮̮̮ ˭ƒƉōŘƌ̮ƎƮķ̮ŗœ̮'ŀŝķ̮ƋƜƂłŞƌ
ƒ̮Ə˫ŢƏĞ̮Əŗ̮řķ̮ġķĢ̮̗Ə̮̩ŔƓ˫Ţƌ̮ĢƌƖƔžƌ̮ĢĠłő˫Ļƒ̮Ļ̮̅˫Ł̮̆œŘěŗ˫ě̮ŀƜļņŁ̮˫ƌķ̮̇œƖš̮̮ ġķŘĻ̮ķŗ̮ƒƐƜƌř̮˭ĢƮ˫ƔƏ̮Ŕō̮ŘĠƏ˫ŢƏ̮ƍķƖƐŵ

Ř̮Ž̮ġŔŶĻ̮ĢƌƖƔžƌ̮şŘłŞğĢ̮ƌ̮ƋƓķŔ̮Ɛě. 



̮˰ ƍ˫̗łžğ̮˫Ł̮ƍ˫Ĝƌ̮řķ̮̮ŗ̮Ɩłŝœġ̮Ģ̮ğŔš̮̮ļ̮ŶŁř˫Ļ̮ƕŘ̮Ɯ̮̮ł̮ő˫ƐšĢ̮̮̮Ĝ̮Ɖ̗ƈķŔļŵ̮˫ũŗŔ̗Ŏƌ̮ƕ̮ƍ˫ƂƓœ̮œƖŶŞƌ̮(´̮ŗœ̮̅˫Ł̆Ģ̮̮̮ Ťť̮'˺˺&̮˲˳˺̮˲˲˸ 

 

ŋ̮Řŭŗ̮ķƕƥ̮̮̮ƒ̮Ļ̮˭ƒšƖő̮ƎƮķ̮ŗœ̮̅ƍ˫Ʈ˫č̮ƧŮƂƏ̮̩̆ řƖō̮ƒĻ̮ƍī̮Ƈ˫ƂłƏķ̮ŘƜŞƌ̮ƕ̮ƒłŽŘğ̮̙Ĝš̮˭ŗķŔƮ˫č̮ĢƌƖƔžƌ̮ƧłŞƓ̮ƍķƖƐŵ̮̮ ġ˫Ɠ
Ģ̮ƌ̮ŗķƖ̗Ɠ̮ķŗ̮ŘĠƮœ̮ĢƌƖƔžƌ̮̮ 'ŔƐěķ̮řķƮ̮Ǝ̮ƕ̮ŗƒ̮Ə̮̅˫Ł̮̆ĢƏ˫Ĝƌ̮ġ˫ƓœŘĻŗ˫ě̮˭Ğ̮Ɛŝ̮ƕ̮ƒƮ˫č̮ƒĜƉĻ̮˭ƇƖŎŁ̮ƧƉōŘƌ̮ƎƜłŞŒƏ̮˫ƔƐŁ̮̮ ġ˫ƐĻ
ġ̮ŗƖłŝœ̮ŘƜŞƌ̮Ģłő˫Ɛš̮˫ Ļř̮ŗœ̮ƍī̮ĢğŔšĢ̮ƌ̮ĹƖŞŎƌ̮Ģŝŗ˫Ž̮ƍŔ̮ƏƖš'̮̮

̦̦ 'Ĺ̦̦ ˰Ɗƕœ̦ƧšƖőŋ̦Řŭ̦̓ ̦ĢƏ˫ƌř̦ŘƜŞƌ̦ƥŗķƕTemporal Path Schema̦̒ 

̮̩ œķœ̮̙ƜƉŎŁĢ̮ƌ̮ƍ˫ŢƏ̮Řť˫Ŷƌ̮Ģŝŗ˫Ž̮ƍƖłƌ̮ġ˫Ɠ̮̮ ƕ̮̩œŘě̮Űžō̮ķŗ̮œƖő̮ĢƏ˫Ĝƌ̮ġ˫ƐŶƌ̮˭ġŔŶĻ̮̙ōķŘƌ̮ŗœ̮̅˫Ł̮̆ƒě̮ŔƓœ

ƒ̮Ļŗ̮ŔŁƮ̮ň̮̮̮ř̮Ɩō̮ƒĻƥ̮̮̮Ģ̮ƌ̮şŘłŞğ̮ĢƏ˫ƌřƒ̮ƏƖ̗Ə̮'ŔĻ˫Ʈ̮̆ ̮ŔƐƏ˫ƌ̮ĢƮ˫Ɠ v¹¾å w£ Çwz ¾Ú¤þù̮̆ ̮˭̅ Æö«  Ăùv¹v ªþ~ ¢ÝwÅ w£ Ă

 ¢Év¹̮̆ ̮ƕ̮̅ ºÅ¾z ÿv w£ üí ¾{ÍƇ̮˫ƂłƏķ̮ƎƮķ̮ŘĠƏ˫Ʈ˫̗Ə̮̮̮̅Ģ̮Ə˫ƌř̮̮̮̮ ƧŮƂƏ̮ŘĠƏ˫ŢƏ̮˫ƔƐŁ̮ŘĠƮœ̮̅˫Ł̮̆˭˫ƓœŘĻŗ˫ě̮ƎƮķ̮ŗœ̮'ŔƐłŞƓ
Ģ̮ƌ̮ŤŒŢƌ̮ķŗ̮ĢƏ˫ƌř̮ƥœƕŔŎƌ̮ƒĜƉĻ̮˭ŀŞƜƏ̮ĢĜƮŚƜŽ̮ŀěŘō̮ĢƏ˫Ʈ˫č̮̮ ƒłŞŉŘĻ̮ķŗ̮ĢƏ˫ƌř̮ƥœƕŔŎƌ̮˫Ʈ̮̩ř˫Ļ̮ĚƮ̮ƍ˫Ʈ˫č̮ƕ̮ŔƐě

Ģ̮ƌœ̮ř˫ŝ'̮ 
Ə̮ķ̮ƎƮķ̮˭Ģłő˫Ɛš̮ŘŲƐƌ̮řķŋ̮Řŭ̮ƧƮ˫č̮ŘĻ̮Ƈ˫Ƃłŗ̮ķƕƥ̮̮̮Ɯ̮ƈƕķƧ̮̮̮ŋ̮Řŭ̮ƍ˫̗Ɠ̮'ŀŝķ̮ƒłŽŘğ̮̙Ĝš̮̅ƍ˫Ʈ˫č̮ƧŮƂƏ̮̩̆ ŗķƕ̮̮ ŗœ̮ƒě̮ġķ

ř̮Ɩō̮ƒĻ̮ƍƖƐěķ̮˭œƖĻ̮ŀěŘō̮ĢƮ˫ƔƏ̮Ŕō̮ŘĠƏ˫Ʈ˫̗Ə̮ĢƏ˫Ĝƌ̮ġ˫ƓœŘĻŗ˫ěƥ̮̮̮̮̮ ƍ˫Ʈ˫č̮̆ƒĻ̮˫ŪŽ̮ĢƏ˫Ʈ˫č̮ƧŮƂƏ̮̇ŀŝķ̮̩Ŕš̮ŀš˫ĠƏ̮ĢƏ˫ƌř
ř̮˫Ļƥ̮̮̮Ģ̮ƌ̮ŘƜļŶŁř˫Ļ̮̅ĢƏ˫ƌřƒ̮ƏƖ̗Ə̮˭ŘƜļŶŁř˫Ļ̮ƎƮķ̮'œƖš̮̮ŀŝķ̮ĢƮ˫ƐŶƌ̮ƋƜ̗ŶŁ̮řķ̮ġķ̮̓ ̮ƒƐƮ˫Ɠ̮ƒě˲˺˺˸̮̮˭˳˱˱˴ƒ̮Ļ̮ķŗ̮ƍī̮̮̮̒ ƍķƖƐŵ

ġ̮ŗƖłŝœ̮ġŔƜƉě̮ġ˫Ɠŗ˫ěƕř˫ŝ̮řķ̮ĢĜƮĢ̮ƌ̮ĢŽŘŶƌ̮ĢğŔšŋ̮Řŭ̮'ŔƐěŗ̮ķƕƥ̮̮̮Ɛ̮Ɯƌř̮˫ƌķ̮˭̩Ŕš̮Űžō̮ƍ˫ƐĖ̗Ɠ̮ƒƮ˫čƧ̮̮̮̮̮ řķ̮ƍī̮Ģěķŗœķ
Ļ̮ŘŊŁƧ̮̮̮Ļ̮ŘŊŁ̮ƒĻ̮ĢƮ˫ŪŽ̮ƋƜƂłŞƌƧ̮̮̮Ģ̮ŵķŚłƏķŀ̮ŝķ̮̩œŘě̮ŘƜƜźŁ̮ĢƏ˫ƌř̮ŘŁ'̮ 

Ģ̮ŝŗŘĻ̮˫ Ɠ̮̮Ģ̮ƌ̮ƍ˫ŢƏĞ̮Əŗ̮ƕ̮ĢƮ˫ƐŶƌ̮ĢŊƮŗŔŁ̮ĿķŘƜƜźŁ̮˫Ļ̮̅˫Ł̮̆ĢƏ˫ƌř̮œŘĻŗ˫ě̮ŀƜļņŁ̮ƒě̮ŔƓœ̮̮ ̩ķŘ̗Ɠ̮ĢƌƖƔžƌ̮ĢĠłő˫Ļ
Ţ̮Ʈŗ̮řƖƐƓ̮̅˫Ł̮̆˭ƒƉōŘƌ̮ƎƮķ̮ŗœ̮'ŀŝķƧ̮̮̮Ģ̮ƌ̮Űžō̮ĢŶƁķƕ̮ġ˫ŪŽ̮řķ̮ķŗ̮œƖő̮ĢƮ˫ƐŶƌƒ̮Ļ̮ƍī̮œŘěŗ˫ě̮˫ƌķ̮˭ŔƐěƏ̮˫ŢƏ̮ƍķƖƐŵ̮̮ Ŕō̮ŘĠ

Ə̮Ɩ̗Ə̮˭ƒƉōŘƌ̮ƎƮķ̮'ŀŝķ̮̩Ŕš̮̙ƮŔļŁ̮ġŗƖłŝœ̮Ŕōķƕ̮ĚƮ̮ƒĻ̮ƕ̮̩Ŕš̮ŀƜļņŁ̮ƍ˫ƌř̮ŗœ̮ƍ˫Ʈ˫č̮ƕƧ̮̮̮̮̮ ƕ̮ƒłŝƖƜč̮ŘƜŞƌ̮řķ̮ġřŗ˫Ļ
Ɗ̮˫ŲƏġ̮ŗƖłŝœ̮ŔƐƌ̮̩ řƖō̮řķ̮ƒƐƮ˫Ɠ̮ƇŔƌ̮˫Ļ̮ƀĻ˫Ůƌ̮ƒě̮ŀŝķ̮ĢğŔš̮̩ řƖō̮ƒĻ̮ĢĻŘŊŁ̮ƎƮœ˫ƜƐĻ̮ġ˫ƓĢ̮ŵķŚłƏķ̮ġ˫Ɠ̮̮ ̙ƂłƐƌ̮ŘŁ
Ģ̮ƌœ̮Ɩš̮̮'ƒ̮ĻĻ̮Ɯ̮ƍ̮˫œ̮Ʈ̮Ř̮ĠĢ̮ƌ̮ƍ˫ŢƏ̮Ɗƕœ̮ƧšƖő̮˭ĕ̮̮ƒě̮ŔƓœ̮̮ ŗķŚĻķ̮ĚƮ̮ƒĻ̮ĢƐƜŵ̮ĢƏ˫Ĝƌ̮ŘĠƏ˫ŢƏ̮ĚƮ̮řķ̮̅˫Ł̮̆ĢƏ˫Ļř̮ŘŦƐŵ̮ƒƏƖĠ

̮̩ ř˫Ļ̮ƍ˫Ʈ˫č̮ƍ˫ƜĻ̮ġķŘĻ̮ġŗƖłŝœ̮̮ ƎƮķ̮'œƕŘĻ̮ƎƜĻ̮řķ̮̅ƍ˫Ʈ˫č̮ƧŮƂƏ̮̆ĢƌƖƔžƌ̮ƧłŞƓ̮ƒĜƏī̮ƍƕŔĻ̮˭ŀŝķ̮̩Ŕš̮̙ƮŔļŁ̮ĢƏ˫ƌř̮ġ˫Ɠ
̮̩ řƖō̮ƒĻ̮Ƈ˫ƂłƏķ̮ġķŘĻ̮ķŗ̮ġŔŶĻ̮ƧšƖő̮̙ƜƉŎŁ̮ŘƜŞƌ̮˭şŘłŞğĢ̮ŵķŚłƏķ̮ġ˫ƓĢ̮ƌ̮ŗķƖ̗Ɠ̮Ģŝ˫ƜƂƌ̮ġ˫ƓœŘěŗ˫ě̮ƕ̮ŘŁŔ̮Ɛě'̮̮

̦̦ 'Ň̦̦ ˰ƊƖș̂ƧšƖőŋ̦Řŭ̦̦̓ĢƮƣ˫Ļ̦̦Ŕō̦ƕ̦śƜ˫Ƃƌ̦ƥŗķƕ̦̦̦̦̦̦̦̦̦̦̦̦̦̦̐ ̦̦̦̦̦̦̦̦̦̦Scalar Upper-Bound Schema̦̒ 
Ř̮ŦƐŵ̮˭ĢƏ˫Ļř̮ġ˫ƓœŘĻŗ˫ě̮ĢőŘĻ̮ŗœ̮̮ł̮ŽŘŢƜč̮̙ōķŘƌ̮ŗœ̮̅˫Ł̆Ƨ̮̮̮ġ̮ŗƖłŝœĢ̮ğŔš̮̮̮˭̮̩ řƖō̮řķ̮ķŗ̮œƖő̮ġ˫ƐŶƌ̮̮ ĢƏ˫ƌř̮ƕ̮ĢƏ˫Ĝƌ̮ġ˫Ɠ



˲˲˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮̩ řƖō̮œŗķƕ̮ƕ̮̩œŘĻ̮ŘŁķŘŽĢ̮ƌ̮Ģŝ˫ƜƂƌ̮ƕ̮ĢŵķŚłƏķ̮ġ˫Ɠ̮̮ 'œƖšƏ̮ƒ̮ƏƖ̗̮˫ ƓĢ̮Ʈ̮̮̮̆ ̮ŔƐƏ˫ƌ ½v¹ ÷¹j ĉ ø   ÷¹j w£̮̆ ̮˭̅ ½v¹ ªý¾z ĉ ø   ªý¾z w£̮̮ ˭̅

̮̆ ºÉ Ă¤Æ· ï¾ù º³ w£̮̆ ̮ƕ̮̅ ā¿vºýv w£ v ć   øêåvĀù̮˫ ̗Ə̮̅Ʈ̮Ř̮ĠƏ˫̮̮ķ̮Ʈ̮Ǝ̮̮̮ķ̮̮ŗœ̮'ŔƐłŞƓ̮şŘłŞğƮ̮Ǝ̮̮̮œ̮̮̅˫Ł̮̆˭˫ƓœŘĻŗ˫ěƮ̮Ř̮Ġ̮̮
̮̮ ƍ˫Ĝƌ̮ƒĻ̮œƕŔŎƌƮ̮̮̮̮˫Ə̮̮ƍ˫ƌřƜ̮̮̇ ŀŞ̮̮̮˫ ƔƏ̮Ŕō̮ƒĜƉĻĢ̮Ʈ̮̮̮̮ ĿŔš̮˭œķŔŶŁ̮˭ŗķŔƂƌƮ̮̮̮̮̮˫ěƜ̮ž̮Ɯ̮ŀ̮̮̮̮ƮĚ̮̮̮̮ƕƮ̮ğ̮ĘĢ̮̮̮̮Ʈ̮̮̮˫ƌ̮̮ŤŒŢƌ̮ķŗ̮ŠƐěĢ̮Ŕ̮Ɛě'̮ 

̮̮ ƎƮķ̮˭Ģłő˫Ɛš̮ŘŲƐƌ̮řķƒ̮ƏƖ̗Ə̮ƇƖŎŁ̮̩ řƖō̮řķ̮ĢƌƖƔžƌ̮ŀš˫ĠƏ̮řķ̮ġķ̮̩ řƖō̮ƒĻ̮ƎƮœ˫ƜƐĻ̮ġ˫Ɠ̮̮ ƒƐƮ˫Ɠ̮ƒě̮ŀŝķ̮ĢŵķŚłƏķ̮ġ˫Ɠ
̮̓˲˺˺˸̮̮˭˳˱˱˴ġ̮ŗƖłŝœ̮ĢŶƜļŭ̮ŘƜŞƌ̮ķŗ̮ƍī̮̒Ģ̮ƌ̮ĢğŔšŋ̮Řŭ̮'ŔƏķœŗ̮ķƕƥ̮̮̮ř̮Ɩō̮ŗœ̮ķŔłĻķ̮ƒě̮˭̅ƍ˫Ʈ˫č̮ƧŮƂƏ̮̆ĢƉťķƥ̮̮̮̮Ž̮̮ ƕ̮˫Ū

̮̮ ƍƖƐěķ̮˭œƖĻ̮̩Ŕš̮ŀƜļņŁ̮ƍ˫ƌř̮ŗœ̮ŜĎŝƒ̮ĻĿ̮ŗƖť̮̮ƒ̮ƏƖ̗Ə̮˭ŘƜļŶŁř˫Ļ̮ƎƮķ̮'ŀŝķ̮̩Ŕš̮ŘƜļŶŁř˫Ļ̮̅ƒŉŗœ̮˫Ʈ̮ŗķŔƂƌ̮ĢƮ˫ƔƏ̮Ŕō̮̮̆ ġķ
Ğ̮Əŗ̮řķĻ̮ŘŊŁ̮ĢƐŶƮ̮̇ŀŝķ̮ĢƮ˫ƐŶƌ̮ƋƜ̗ŶŁ̮ƕ̮ĢƌƖƔžƌ̮ĢĠłő˫ĻƧ̮̮̮̮̮ ƧłŞƓ̮˫ƌķ̮˭̩Ŕš̮ƒłŞŉŘĻ̮Řł̗ě̮ĢƏ˫ƌř̮˫Ʈ̮ĢƮ˫ŪŽ̮ƋƜƂłŞƌ

ķ̮ŔƓ̮ŠƂƏ̮ƕ̮̩Ŕš̮Űžō̮ƍ˫ƐĖ̗Ɠ̮̅ƍ˫Ʈ˫č̮ƧŮƂƏ̮̆ĢƌƖƔžƌŀ̮ƮĢ̮ƌ̮˫žƮķ̮ķŗ̮Ģŝ˫ƜƂƌ̮ġ˫ƓœŘĻŗ˫ě̮̙ƜƉŎŁ̮ŗœ̮̩ŔƐƐěƐ̮ě'̮Ŕ 
Ģ̮ŝŗŘĻ̮˫ Ɠ̮̮Ģ̮ƌ̮ƍ˫ŢƏ̮̮ ƎƮķ̮'ŀŝķ̮̩ķŘ̗Ɠ̮ĢƮ˫ƐŶƌ̮ŀƜļņŁ̮ƕ̮ġŗƖłŝœ̮œŘěŗ˫ě̮ŀƜļņŁ̮˫Ļ̮̅˫Ł̮̆Ģŝ˫ƜƂƌ̮œŘĻŗ˫ě̮ŀƜļņŁ̮ƒě̮ŔƓœ
Ģ̮Ɖŵ̮˭˫ƓœŘĻŗ˫ěĢ̮ŵķŚłƏķ̮ƋŹŗĢ̮ƌ̮ġƕŘƜč̮œƖő̮ƎƜŢƜč̮ŗ˫łő˫ŝ̮řķ̮˭ƍœƖĻĢ̮ƌ̮ƍ˫ŢƏ̮ƕ̮ŔƐƐě̮̮ ĚƮ̮̅˫Ł̮̆ƇƖŎŁ̮ŘƜŞƌ̮ƒě̮ŔƐƓœ

Ž̮Ɗ̮˫ŲƏ̮ƕ̮ƒłŝƖƜč̮ŔƐƮķŘ̮̩ ŔƐěķŘč̮ŘƜƜźŁ̮ƎƮŔƐĕ̮ƒƏ̮˭ŀŝķ̮ŔƐƌ̮̮ 'ƒ̮ĻĻ̮Ɯ̮ƍ̮˫œ̮Ʈ̮Ř̮Ġƒ̮ƉōŘƌ̮˭ƊƖŝ̮ƧšƖő̮˭̮̮ ĚƮ̮ƒĻ̮̅˫Ł̮̆ƍī̮ŗœ̮ƒě̮ŀŝķ̮ġķ
Ģ̮ƌ̮̙ƮŔļŁ̮ĢƔŉƕŔƐĕ̮ġŗƖłŝœ̮ŘŦƐŵĢ̮ƌ̮ƋƓķŘŽ̮ķŗ̮ŀƜžƜě̮˫Ʈ̮ŗķŔƂƌ̮˭ĿŔš̮ƥœƕŔŎƌ̮ƍ˫ƜĻ̮ƍ˫Ĝƌķ̮ƕ̮œƖšœ̮ŗƕī̮̮ '̮̮ ˭ƒšƖő̮ƎƮķ

̮̙ Ɯ̗ĜŁŔ̮ƐƐěƥ̮̮̮Ģ̮ƌ̮ƍ˫ŢƏ̮ƕ̮ŀŝķ̮̅˫Ł̮̆ĢƈƖŎŁ̮ŘƜŞƌĢ̮ƌ̮ĢƏ˫Ļř̮ŘŦƐŵ̮ĚƮ̮ƒƏƖĠĕ̮ƒě̮ŔƓœ̮̮ĢƐƜŵ̮̮Ƥƌ˫ě̮œŘĻŗ˫ě̮ĚƮ̮řķ̮ŔƏķƖŁ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮
œ̮Ɩš̮̙ƮŔļŁ̮Ģŝ˫ƜƂƌ̮ƕ̮ĢŵķŚłƏķ̮ġŗƖłŝœ̮ŗķŚĻķ̮ĚƮ̮ƒĻ̮˭ƒĻŘŊŁ̮ŘĻ̮ĢƐłļƌ̮ƕ̮̮̮̇Ģ̮ƈ˫ōŗœƒ̮ě̮̮̮˭ƍ̮ī̮ĢƉťķ̮ĢƌƖƔžƌ̮ƧłŞƓ&̮ŋ̮Řŭƥ̮ŗķƕ̮̮

Ƨ̮ŮƂƏ̮̮̮̆̅ ƍ˫Ʈ˫č&̮Ű̮žō̮̮̮̩ Ŕš̮̮ŀ̮ŝķ'̮̮

'̦œ̦̦ ˰Ɗŗ˫Ɣĕ̦ƧšƖőŋ̦Řŭŗ̦ķƕƥ̦̦̦ș̦̌ġŔƐĻŔōķƕ̦̦ Ģšŗ˫̗ )Utilization/Classifier Schema (̦
̮˭ ĢƮ˫ƐŶƌ̮ƧšƖő̮ƎƮķ̮ŗœ̮̮Ɖ̮ōŘƌ̮ŗœ̮̅˫Ł̆Ƨ̮̮̮̮̩ řƖō̮ƒĻ̮ķŗ̮œƖő̮ġ˫ƐŶƌ̮˭ƒłŽŘŢƜčĢ̮ƌ̮şŘłŞğ̮Ģ̮̗ě̮ƕ̮Ģšŗ˫̗š̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̐ ̮̮̮̮̮̮ ̮̮̮̮̮ 'ŔƓœ

ƒ̮ƏƖ̗Ə̮̆ ̮ŔƐƏ˫ƌ̮ĢƮ˫Ɠ w£ ĂÅ̮̆ ̮˭̅ w£ ªþ~̮̆ ̮˭̅ w£ ā¹̮̮̮̆̅˭ Ĉù ā¹ w£ øĉ¾úÉ̮̆ ̮˭̅ ć½v¹ ¢Í¾å ĂÅ w£̮̮̮̮̅̆ ̮ƕ ½wĄ¯̮̮ xw¤í w£̮̮ ̅
̮̮ƎƮķ̮ŘĠƏ˫Ʈ˫̗Əƍ̮˫ŢƏ̮ƒĻ̮œƕŔŎƌ̮ŘĠƮœ̮̅˫Ł̮̆˭œŗķƖƌ̮ƎƮķ̮ŗœ̮'ŔƐłŞƓ̮œŘĻŗ˫ěř̮˫Ļ̮˭ŀěŘō̮ĢƮ˫ƔƏ̮Ŕō̮ƍœķœƥ̮̮̮̮̮ ˫Ʈ̮ĢƏ˫ƌř

Ģ̮ƌ̮ƎƜƜŶŁ̮ķŗ̮Ŕōķƕ̮˫Ʈ̮òĢš̮ĚƮ̮ĢƐƜŵ̮ƕ̮ŤŒŢƌ̮ŗķŔƂƌ̮˫Ʈ̮œķŔŶŁ̮ĢƮ˫ƔƏ̮Ŕō̮ƒĜƉĻ̮̇ŀŞƜƏ̮ŀƜžƜě(ĿŔš̮̮ ˭ĢğĘƮƕ̮ƎƮķ̮'ŔƐě
Ģ̮ƌ̮̙ƮŔļŁ̮ƀƜƁœ̮ĢŵķŚłƏķ̮ƕ̮ġŗƖłŝœ̮ŗķŚĻķ̮ĚƮ̮ƒĻ̮ķŗ̮̅˫Ł̮̆Ģšŗ˫̗š̮œŘĻŗ˫ěě̮̮ŔƐěĢ̮ƌ̮ƋƓķŘŽ̮ķŗ̮Ģ̮̗ě̮ƀƜƁœ̮ƍ˫ƜĻ̮ƍ˫Ĝƌķ̮ƒ̮̮̮̮ ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮œ̮ŗƕī'̮ 

ŋ̮Řŭ̮ƧƮ˫č̮ŘĻ̮ŚƜƏ̮ƒƉōŘƌ̮ƎƮķ̮˭Ģłő˫Ɛš̮ŘŲƐƌ̮řķŋ̮Řŭ̮ƍ˫̗Ɠ̮'ŀŝķ̮ƒłŽŘğ̮̙Ĝš̮̅ƍ˫Ʈ˫č̮ƧŮƂƏ̮̆ƧƜƈƕķ̮ƥŗķƕ̮̩ ŗķƕ̮̮ ķŔłĻķ̮ƒě̮ġķ
̮̩ řƖō̮ƕ̮ƍ˫ƌř̮ŗœ̮ŜĎŝ̮ƕ̮˫ŪŽ̮ƥřƖō̮ŗœĢ̮ƌ̮ŀš˫ĠƏ̮Ģ̮̗ě̮ś˫ƜƂƌ̮ĚƮ̮ŘĻ̮˫ŊƐƮķ̮ŗœ̮˭œƖĻ̮̩Ŕš̮ŀƜļņŁ̮ĢžƜě̮ġ˫Ɠ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ƒĻ̮̇œƖš



ŗ̮Ɩłŝœ̮˰ƍ˫̗łžğ̮˫Ł̮ƍ˫Ĝƌ̮řķġ̮Ģ̮ğŔš̮̮ļ̮ŶŁř˫Ļ̮ƕŘ̮Ɯ̮̮ł̮ő˫ƐšĢ̮̮̮Ĝ̮Ɖ̗ƈķŔļŵ̮˫ũŗŔ̗Ŏƌ̮ƕ̮ƍ˫ƂƓœ̮œƖŶŞƌ̮(´̮ŗœ̮̅˫Ł̆Ģ̮̮̮ Ťť̮'˺˺&̮˲˳˺̮˲˲˺ 

 

ƒ̮Ļ̮˭ĢƮ˫ŪŽ̮ƧĻŘŊŁ̮ŗœ̮̅ŘƜŞƌ̮̮ƍ˫Ʈ˫č̮ƧŮƂƏ̮̆ƒě̮˫ƐŶƌ̮ƎƮķ̮̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮Ģ̮ƌ̮ŘƜļŶŁř˫Ļ̮̅Ģšŗ˫̗š̮˫Ʈ̮ġœŔŵ̮ƥř˫Ļ̮ĚƮ̮̮ĢƮ˫ƔƏ̮̮Ŕō̮̮̮̮̆ ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̐ ġķŘĻ̮'œœŘğ
ŀ̮ő˫ŝ̮ŗœ̮˭Ƈ˫ņƌ̮̮ ŤŒŢƌ̮ķŗ̮ġœŔŵ̮ĢƈķƖŁ̮ĚƮ̮ġƣ˫Ļ̮ƍķŘě̮̅˫Ł̮̆ŘŦƐŵ̮˭̅ňƐč̮˫Ł̮ĚƮ̮řķ̮̆˫Ʈ̮̅ŗ˫̗ŢĻ̮̩œ̮˫Ł̮̆ŔƐƏ˫ƌ̮ĢƮ˫Ɠ

Ģ̮ƌƒ̮Ļ̮̇ŔƐěƒ̮ƏƖğĢ̮ƌ̮żƁƖłƌ̮ĢƏ˫Ʈ˫č̮̮œŔŵ̮ŗœ̮ƕ̮̩Ŕš̮ř˫Źī̮ġœŔŵ̮ĭŔļƌ̮řķ̮ĢļƜŁŘŁ̮ŀěŘō̮ƒě̮ġķ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮Ļ̮̮ƎƮķ̮ŗœ̮'œƖš̮̮ ŘƜŞƌ̮˭ŘƜļŶŁř˫
ƒ̮Ļ̮ĢĜƮŚƜŽĢ̮ƌ̮ŀš˫ĠƏ̮̅ĢļƜŁŘŁ̮ś˫ƜƂƌ̮̆ĚƮ̮ƒĻ̮ġŗ˫Ŷłŝķ̮ĿŗƖťĢ̮ƌ̮˫žƮķ̮ķŗ̮ĢŢƂƏ̮ƍ˫̗Ɠ̮ĢƏ˫Ʈ˫č̮̮œŔŵ̮ƕ̮œƖš̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮ ̮̮Š̮Ɯč̮ƒě̮ŔƐě̮̮ ŘŁ

ƒ̮ƏƖ̗Ə̮˭Ƈ˫ƂłƏķ̮ƎƮķ̮'ŀšķœ̮̩ŔƔŵ̮ŘĻ̮˫ŪŽ̮ƥřƖō̮ŗœ̮̅ŘƜŞƌ̮̮ƍ˫Ʈ˫č̮ƧŮƂƏ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̆ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ŌŮŝ̮ŗœ̮ġœŘĻŗ˫ě̮ŀƜļņŁ̮ƕ̮ĢƮ˫ƐŶƌ̮ƋƜ̗ŶŁ̮řķ̮ġķ
̮̮ƋƜƂłŞƌ̮ƧĻŘŊŁ̮řķ̮˫ƐŶƌ̮˰ŀŝķ̮Ģ̮̗ě̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̐ ˭ŀŝķ̮̩Ŕš̮̙ƮŔļŁ̮Ģšŗ˫̗š̮ġŗƖłŝœ̮Ŕōķƕ̮ĚƮ̮ƒĻ̮ƕ̮ƒłŽŗ̮ŘŁķŘŽ̮ĢƏ˫ƌř̮˫Ʈ̮ĢƮ˫ŪŽ

ƈ̮˫ōŗœĢ̮ƒ̮ě̮̮Ģ̮ƌ̮Űžō̮ƍ˫ƐĖ̗Ɠ̮̅ƍ˫Ʈ˫č̮̆ĢƌƖƔžƌ̮ƧłŞƓœ̮Ɩš. 
Ģ̮ŝŗŘĻ̮̮˫ƓĢ̮ƌ̮ƍ˫ŢƏ̮˫ Ł̮̆Ģšŗ˫̗š̮œŘĻŗ˫ě̮ƒě̮ŔƓœ̮̮ ̅ġ̮ŗƖłŝœ̮ŘƜŞƌ̮ĢĠłŝƖƜčĢ̮ƌ̮ŔƜƮĮŁ̮ķŗ̮ĢğŔšƐ̮ě̮̮'Ŕƒ̮Ļƍ̮ķƖƐŵƇ̮˫ņƌ̮̮ ˭

̮̆ ÷¹½ÿj yĊÅ w£ ĂÅ̮̮ ̅ƒ̮Ə̮˫ ƔƐŁ̮̮Ɯ̮ŝ̮ƀƜƁœ̮œķŔŶŁĺ̮Ģ̮ƌ̮ŤŒŢƌ̮ķŗ̮˫ƓĢ̮ƌ̮Ƈ˫ļƏœ̮ķŗ̮ĢƈƖŎŁ̮ŘƜŞƌ̮ƍ˫̗Ɠ̮ƒĜƉĻ̮˭ŔƐě̮̮ ŗœ̮ƒě̮ŔƐě
ƒ̮šƖőŔ̮š̮̩ŔƓ˫Ţƌ̮ƎƜŢƜč̮ġ˫Ɠ̮̮̮˰Ļ̮ŘŊŁ̮řķƧ̮̮̮̮ƎƮķ̮'ŀƜ̗ě̮ƕ̮şŗ˫̗š̮ƒĻ̮˫̮łƮ˫ƔƏ̮ƕ̮˭ĿŔš(ŀƜžƜě̮ƒĻ̮ŜĎŝ̮˭ƍ˫ƌř̮ƒĻ̮ĢƮ˫ŪŽ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮

̮̩ řƖō̮˫Ļ̮ſ˫ļŮƏķ̮ŗœ̮ķŗ̮̅˫Ł̮̆ĢƮ˫ƏķƖŁ̮˭̙ƜƉŎŁ̮̮ ŀƜļņŁ̮ƕ̮ųƖƐłƌ̮ĢƌƖƔžƌ̮ġ˫Ɠŋ̮Řŭŗ̮ķƕƥ̮̮̮̮ġ˫ƓŘƜŞƌ̮ŗœ̮ġœ˫ƜƐĻ̮̮ żƉłŒƌ̮ĢŵķŚłƏķ
Ģ̮ƌ̮ƍ˫ŢƏƓ̮œ̮'Ŕƒ̮Ļķ̮Ʈ̮Ǝ̮Ł̮ŘŁƜ̮ĺ̮Ģ̮ƌ̮ƍ˫ŢƏ̮Ģ̗ě(Ģšŗ˫̗š̮ƧšƖő̮˭̮̮ ĢƏ˫Ĝƌ̮ŘĠƏ˫ŢƏ̮ĚƮ̮řķ̮ƒƏƖĠĕ̮̅˫Ł̮̆ĢƏ˫Ļř̮ŘŦƐŵ̮ƒě̮ŔƓœ

Ģ̮Ɖťķ̮ĢƌƖƔžƌ̮ŀƮƖƓ̮ƒĜƏī̮ƍƕŔĻ̮˭ŀŝķ̮̩Ŕš̮̙ƮŔļŁ̮Ģ̮̗ě̮ƕ̮ĢŵķŚłƏķ̮ġŗƖłŝœ̮ŗķŚĻķ̮ĚƮ̮ƒĻ̮ĢƐƜŵ̮̮̮ ̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮&̮ŋ̮Řŭƥ̮ŗķƕ̮̮Ƨ̮ŮƂƏ̮̮̆
̮̅ ƍ˫Ʈ˫č&̮ř̮ķ̮̮̮ƎƜĻ̮̮œ̮ƕŘĻ'̮̦

̦̦ 'óƓ̦̦ ˰ƋŊƐč̦ƧšƖőŋ̦Řŭ̦̦ ƥŗķƕŔ̦Ɛ̗ŽŔƓġ̦̦̦̦̦ ŠƐě )Purpose-as-Goal Schema (̦
̮̩ œķœ̮̙ƜƉŎŁĢ̮ƌ̮ƍ˫ŢƏ̮Řť˫Ŷƌ̮Ģŝŗ˫Ž̮ġ˫Ɠ̮̩ řƖō̮ƒĻ̮ķŗ̮œƖő̮ġ˫ƐŶƌ̮ƒšƖő̮ƎƮķ̮ŗœ̮̅˫Ł̮̆ƒě̮ŔƓœ̮̮ƕ̮ĢŵķŚłƏķ̮̮Ƥƌ˫ě̮ġķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋Ŕ̮Ɛ̗ŽŔƓ̮̮

̮̮ şŘłŞğŀ̮ŝķ̮̩œķœƒ̮ƏƖ̗Ə̮'̮̆ ̮ŔƐƏ˫ƌ̮ĢƮ˫Ɠ øþí ¢îúí w£ ÷ºùÿv̮̆ ̮˭̅ Ĉù Ã½¹ ÷ĀÉ èåĀù w£ øývĀ·̮̆ ̮ƕ̮̅  ¢ÅvĀ·½¹

 Åw~ w£ ÷¹v¹ ºþăºz ¶ř̮˫Ļ̮˭ŀěŘō̮ĢƮ˫ƔƏ̮Ŕō̮ŘĠƏ˫ŢƏ̮˫ƔƐŁ̮ŘĠƮœ̮̅˫Ł̮̆˭œŗķƖƌ̮ƎƮķ̮ŗœ̮'ŔƐłŞƓ̮œŘĻŗ˫ě̮ƎƮķ̮ŘĠƏ˫Ʈ˫̗Ə̮̅ƥ̮̮̮̮̮ ˭ĢƏ˫ƌř
Ů̮Ļķŗ̮ƒĜƉĻ̮̇ŀŞƜƏ̮ŗķŔƂƌ̮˫Ʈ̮ŀƜžƜě(ĿŔšƧ̮̮̮Ģ̮ƌ̮ŤŒŢƌ̮ķŗ̮ŠƐě̮ĚƮ̮ŀƮ˫Ź̮ƕ̮ŻŔƓ̮̮ ķŗ̮ƒŊƜłƏ̮˫Ʈ̮ĢƉ̗ŵ̮ƀƂŎŁ̮ƕ̮ŔƐě

Ģ̮ƌ̮ƒłŞŉŘĻœ̮ř˫ŝ'̮ 
ŋ̮Řŭ̮ƧƮ˫č̮ŘĻ̮ƇƖŎŁ̮ƎƮķ̮˭Ģłő˫Ɛš̮ŘŲƐƌ̮řķŗ̮ķƕƥ̮̮Ʈ̮œ˫ƜƐĻƍ̮˫Ʈ˫č̮ƧŮƂƏ̮̆Ǝ̮̮ ̅ŋ̮Řŭ̮ƍ˫̗Ɠ̮'ŀŝķ̮ƒłŽŘğ̮̙Ĝš̮̩ ŗķƕ̮̮ ķŔłĻķ̮ƒě̮ġķ

ř̮Ɩō̮ŗœƥ̮̮̮̮̩ řƖō̮ƕ̮ƍ˫ƌř̮ŗœ̮ŜĎŝ̮˭˫ŪŽŊ̮ƜłƏ̮˫Ʈ̮ŠƐě̮ĚƮ̮ŔƐ̗ŽŔƓ̮ƍ˫Ʈ˫č̮ƒĻ̮ƍƖƐěķ̮˭œƖĻ̮̩Ŕš̮ŀƜļņŁ̮Ģšŗ˫̗š̮ƕ̮ĢžƜě̮ġ˫ƓƧ̮̮̮
ƒ̮ƏƖ̗Ə̮Ƈ˫ƂłƏķ̮ƎƮķ̮'ŀŝķ̮̩Ŕš̮ŀš˫ĠƏ̮ĢƉ̗ŵĞ̮Əŗ̮ƕ̮ġœŘĻŗ˫ě̮ŀƜļņŁ̮˭ĢƮ˫ƐŶƌ̮ƋƜ̗ŶŁ̮řķ̮ġķƓ̮̮̇ŀŝķ̮ĢƌƖƔžƌ̮ĢĠłő˫Ļ̮̮ ƧłŞ



˲˳˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

Ɛ̮Ɯƌř̮˫ƌķ̮˭̩Ŕš̮Űžō̮̅ƍ˫Ʈ˫č̮̆ĢƮ˫ƐŶƌƧ̮̮Ļ̮ŘŊŁ̮řķ̮ƍī̮ĢěķŗœķƧ̮̮̮̮̮ ĢƉ̗ŵ̮ŀƮ˫Ź̮ƕ̮ŻŔƓ̮ƒĻ̮˭Ģšŗ˫̗š̮Ģłō̮ƕ̮ĢƏ˫ƌř̮˫Ʈ̮ĢƮ˫ŪŽ
ŀ̮ŝķ̮ƒłŽ˫Ʈ̮ŘƜƜźŁ'̮ 
Ģ̮ŝŗŘĻ̮˫ƓĢ̮ƌ̮ƍ˫ŢƏ̮œŘĻŗ˫ě̮ƒě̮ŔƓœŔ̮Ɛ̗ŽŔƓ̮̮̮Ł̮̆̅ ˫ ġ̮ŗƖłŝœ̮ŘƜŞƌ̮ĢĠłŝƖƜčĢ̮ƌ̮̙Ɯ̗ĜŁ̮ķŗ̮ĢğŔšƐ̮ě̮'Ŕƒ̮Ļƍ̮ķƖƐŵƇ̮˫ņƌ̮̮ ˭

Ɖ̮̗ŉ̮ŗœƧ̮̮̮̮̆ øþí ¢îúí w£ ÷ºùÿv̮˭̅Ů̮Ļķŗ̮̅˫Ł̆Ƨ̮̮̮̙ŶŽ̮ƍ˫Ɯƌ̮ŻŔƓ̮ŔƐĻ̮̆ ̮̓ĢƉťķ ÷ºùÿv̮̙ŶŽ̮ƕ̮̒̅ƒ̮łŞĻķƕ̮ŔƐĻ̮̮̆̓  ¢îúí

 øþíĢ̮ƌ̮ŗķŘƁŘĻ̮ķŗ̮̒̅Ģ̮ƌ̮ƍ˫ŢƏ̮ƕ̮ŔƐěƒ̮ŮĻķŗ̮ƎƮķ̮ƒě̮ŔƓœ̮̮̮˭Ŋ̮ƜłƏƧ̮̮̮̮̮ŠƐě̮ĚƮ̮̮̮̮̮̮̮̮̮̮̮̏ ĢƮ˫ƐŶƌ̮ƇƖŎŁ̮ŘƜŞƌ̮˭ĢğĘƮƕ̮ƎƮķ̮'ŀŝķ̮ŔƐ̗ŽŔƓ
Ɗ̮˫ŲƏ̮ƕ̮ƒłŝƖƜč̮ŔƐƮķŘŽ̮ĚƮ̮̙Ĝš̮ƒĻ̮ķŗ̮̅˫Ł̮̩̆ řƖō̮řķ̮ŔƐƌ̮̩ řƖō̮ƒĻ̮ĢĻŘŊŁ̮ġ˫Ɠ̮˫ ŢƏ̮ĢŵķŚłƏķ̮ġ˫ƓĢ̮ƌ̮ƍŔ̮Ɠœ̮̮ 'ƒ̮ĻĻ̮Ɯ̮ƍ̮˫œ̮Ʈ̮Ř̮Ġ̮̮ ƧšƖő̮˭

Ģ̮ƌ̮ƍ˫ŢƏ̮ƋŊƐčĢ̮ƌ̮ƒƏƖĠĕ̮̅˫Ł̮̆ĢƏ˫Ļř̮ŘŦƐŵ̮ƒě̮ŔƓœ̮̮ ˭ĢŵķŚłƏķ̮ŗķŚĻķ̮ĚƮ̮ƒĻ̮˭ĢƐƜŵ̮ĢƏ˫ƌř̮ƕ̮ĢƏ˫Ĝƌ̮ŘĠƏ˫ŢƏ̮ĚƮ̮řķ̮ŔƏķƖŁ
Ż̮ŔƓĢ̮Ɖťķ̮ĢƌƖƔžƌ̮ŀƮƖƓ̮ƒĜƏī̮ƍƕŔĻ̮˭œƖš̮̙ƮŔļŁ̮ġŗƖłŝœ̮ƕ̮ŗƖŎƌ&̮ŋ̮ŘŭƧ̮ŮƂƏ̮̆ƥŗķƕ̮̮̮̅ ƍ˫Ʈ˫č&̮ř̮ķ̮̮̮ƎƜĻ̮̮œ̮ƕŘĻ'̮̮

̦̦ 'ƕ̦˰ ƋŢș̌ƧšƖő̦̦ŋ̦ŘŭŘ̦ș̌ƧƏ˫łŝī̦ƥŗķƕ̦̦ Ģŭ̦̓Threshold/Boundary Schema̦̦̒

̮̩ œķœ̮̙ƜƉŎŁĢ̮ƌ̮ƍ˫ŢƏ̮Řť˫Ŷƌ̮Ģŝŗ˫Ž̮ġ˫Ɠš̮Ɩő̮ƎƮķ̮ŗœ̮̅˫Ł̮̆ƒě̮ŔƓœƧ̮̮̮̮̩ řƖō̮ƒĻ̮ķŗ̮œƖő̮ġ˫ƐŶƌ̮̮ĢƌķŚƈķ̮ƕ̮ĢŭŘš̮̮Ƥƌ˫ě̮ġķ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̋ ̮̮

Ģ̮ƌ̮şŘłŞğƒ̮ƏƖ̗Ə̮'ŔƓœŔ̮ƐƏ˫ƌ̮ĢƮ˫Ɠ̮̮̮̆ Ĉúý Ûÿ¾É IĈĉwĊý w£ øĊþí̮˭ ̮̮̮̅̆ Ĉúý óĀ{é IĈþîý ½wí üĉv w£ øþí̮̆ ̮˭̅ w£̮̮  Ã½¹

  IĈýĀ¸ý Ĉúý Ĉþí ć¿wz ĈývĀ£̮̆ ̮ƕ̮̅ Ĉúý Iºþăºý ā¿w«v w£ øĉĀÉ ¹½vÿ øĊývĀ£̮̮ ƎƮķ̮ŗœ̮'ŔƐłŞƓ̮œŘĻŗ˫ě̮ƎƮķ̮ŘĠƏ˫Ʈ˫̗Ə̮̅
ƒ̮ŮĻķŗ̮̅˫Ł̮̆˭œŗķƖƌĢ̮ŭŘš̮ġķ&̮Ģ̮ƌ̮ŗķŘƁŘĻ̮ƒƉ̗ŉ̮ŠŒĻ̮ƕœ̮ƍ˫Ɯƌ̮Ģ̮Ɖŵ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̐ ŘĠƮœ̮ŠŒĻ̮ƒĻ̮ūƕŘŢƌ̮ķŗ̮ŠŒĻ̮ĚƮ̮ƀƂŎŁ̮ƕ̮ŔƐě

Ģ̮ƌœ̮ř˫ŝ'̮ 
ŋ̮Řŭ̮ƧƮ˫č̮ŘĻ̮ŚƜƏ̮ƒƉōŘƌ̮ƎƮķ̮˭Ģłő˫Ɛš̮ŘŲƐƌ̮řķŗ̮ķƕƥ̮̮̮̮̮ƎƮœ˫ƜƐĻƍ̮˫Ʈ˫č̮ƒŮƂƏ̮̮̆̅ŋ̮Řŭ̮ƍ˫̗Ɠ̮'ŀŝķ̮ƒłŽŘğ̮̙Ĝš̮̩ ŗķƕ̮̮ ƒě̮ġķ

ř̮Ɩō̮ŗœ̮ķŔłĻķƥ̮̮̮̩ řƖō̮˭ƍ˫ƌř̮ŗœ̮ŜĎŝ̮˭˫ŪŽ̮̮ ƀƂŎŁ̮ƍ˫Ʈ˫č̮ƒĻ̮ƍƖƐěķ̮˭œƖĻ̮̩Ŕš̮ŀƜļņŁ̮ƒŊƜłƏ(ŻŔƓ̮ƕ̮Ģšŗ˫̗š̮˭ĢžƜě̮ġ˫Ɠ
ƒ̮ƏƖ̗Ə̮Ƈ˫ƂłƏķ̮ƎƮķ̮'ŀŝķ̮̩Ŕš̮ŀš˫ĠƏ̮ĢƉ̗ŵ̮ƊķŚƈķ̮˫Ʈ̮ūŘšĞ̮Əŗ̮ƕ̮ġœŘĻŗ˫ě̮ŀƜļņŁ̮˭ĢƮ˫ƐŶƌ̮ƋƜ̗ŶŁ̮řķ̮ġķ̮̮ ĢƌƖƔžƌ̮ĢĠłő˫Ļ

ŀ̮ŝķƐ̮Ɯƌř̮˫ƌķ̮˭̩Ŕš̮Űžō̮̅ƍ˫Ʈ˫č̮̆ĢƮ˫ƐŶƌ̮ƧłŞƓ̮̇Ƨ̮̮̮Ļ̮ŘŊŁ̮řķ̮ƍī̮ĢěķŗœķƧ̮̮̮Ż̮ŔƓ̮ƕ̮Ģ̮̗ě̮˫Ʈ̮ĢƏ˫ƌř̮˭ĢƮ˫ŪŽ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ƀŮƐƌ̮ƒĻ̮˭ŗƖŎƌ
ŀ̮ŝķ̮ƒłŽ˫Ʈ̮ŘƜƜźŁ̮ĢƌķŚƈķ̮ƕ̮ĢŭŘšĢ̮ŝŗŘĻ̮'̮˫ Ɠ̮̮Ģ̮ƌ̮ƍ˫ŢƏ̮˫ Ł̮̆ĢŭŘš̮œŘĻŗ˫ě̮ƒě̮ŔƓœ̮̅ ġ̮ŗƖłŝœ̮ŘƜŞƌ̮ĢĠłŝƖƜč̮̮ ķŗ̮ĢğŔš

Ģ̮ƌ̮̙Ɯ̗ĜŁƐ̮ě̮̮ 'Ŕƒ̮Ļƍ̮ķƖƐŵƇ̮˫ņƌƉ̮̗ŉ̮ŗœ̮˭Ƨ̮̮̮̆  IĈþîý ½wí üĉv w£ Ĉúý óĀ{é øþíŮ̮Ļķŗ̮̅˫Ł̮̆˭̅Ƨ̮̮̮̮ ƍœŘĜƏ̮̓ŠƐě̮ƍ˫Ɯƌ̮ĢŭŘš
Ģ̮ƌ̮ŗķŘƁŘĻ̮ķŗ̮̒ƍœŘĜƏ̮ƇƖļƁ̮̓ƒŊƜłƏ̮ƕ̮̒ŗ˫ěĢ̮ƌ̮ƍ˫ŢƏ̮ƕ̮ŔƐě̮̮ƀƂŎŁ̮ƒě̮ŔƓœ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏Ŋ̮ƜłƏ̮˭ ƒ̮̮̮̩ œŗƕīŘĻ̮ƒĻ̮ƒłŞĻķƕ̮̮ ƎƮķ̮'ŀŝķ̮ūŘš̮ƍŔš
̮̩ řƖō̮řķ̮ķŗ̮̅˫Ł̮̆ĢƈƖŎŁ̮ŘƜŞƌ̮˭ĢğĘƮƕĢ̮ƂŮƐƌ̮ŌŮŝ̮ƒĻ̮ĢžƜě̮ƕ̮ĢĻŘŊŁ̮ġ˫Ɠ&̮Ģ̮ƌ̮ƍ˫ŢƏ̮ĢŵķŚłƏķ̮ĢŭŘšŁ̮̮̆ĢƮ˫ƏķƖŁ̮ƕ̮ŔƓœ̮̮ ̅˫

̮̩ řƖō̮˫Ļ̮ſ˫ļŮƏķ̮ŗœĢ̮ƌ̮ŔƜƮĮŁ̮ķŗ̮ġœ˫ƜƐĻ̮ĢƮ˫ƐŶƌ̮ƧłŞƓ̮Űžō̮ƕ̮ųƖƐłƌ̮ĢƌƖƔžƌ̮ġ˫ƓŔ̮Ɛě̮̮'ƒ̮Ļķ̮Ʈ̮Ǝ̮Ł̮ŘŁƜ̮ĺ̮̮̮ ƍ˫ŢƏ̮ƋŢš̮ƧšƖő̮˭



ŗ̮Ɩłŝœ̮˰ƍ˫̗łžğ̮˫Ł̮ƍ˫Ĝƌ̮řķġ̮Ģ̮ğŔš̮̮ļ̮ŶŁř˫Ļ̮ƕŘ̮Ɯ̮̮ł̮ő˫ƐšĢ̮̮̮Ĝ̮Ɖ̗ƈķŔļŵ̮˫ũŗŔ̗Ŏƌ̮ƕ̮ƍ˫ƂƓœ̮œƖŶŞƌ̮(´̮ŗœ̮̅˫Ł̆Ģ̮̮̮ Ťť̮'˺˺&̮˲˳˺̮˲˳˲ 

 

Ģ̮ƌĢ̮ƌ̮ƒƏƖĠĕ̮̅˫Ł̮̆ĢƏ˫Ļř̮ŘŦƐŵ̮ƒě̮ŔƓœŻ̮ŔƓ̮˭ĢŵķŚłƏķ̮ŗķŚĻķ̮ƒĻ̮ĢƐƜŵ̮ĢƏ˫ƌř̮ƕ̮ĢƏ˫Ĝƌ̮ŘĠƏ˫ŢƏ̮řķ̮ŔƏķƖŁ̮̮ƕ̮Ģ̮̗ě̮˭ŗƖŎƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̐
Ɩ̮Ɣžƌ̮ŀƮƖƓ̮ƒĜƏī̮ƍƕŔĻ̮˭œƖš̮̙ ƮŔļŁ̮ĢŭŘš̮˫̮łƮ˫ƔƏ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̋Ģ̮Ɖťķ̮Ģƌ&̮ŋ̮Řŭƥ̮ŗķƕ̮̮Ƨ̮ŮƂƏ̮̮̮̆̅ ƍ˫Ʈ˫č&̮ř̮ķ̮̮Ǝ̮ƜĻ̮̮œ̮ƕŘĻ̮̮'Ǝ̮Ʈķ̮̮ƒ̮ƉōŘƌ̮̮

̮̙ Ɯ̗ĜŁƥ̮ŔƐƐě̮̮Ř̮ƜŞƌ̮̮Ģ̮ƈƖŎŁ̮̮̮̅ ˫Ł̮̮̮̆ŗœ̮̮ƍ̮˫Ļř̮̮Ģ̮ŝŗ˫Ž̮̮ŀ̮ŝķ̮̮̮ƕ̮̮ƍ̮˫ŢƏ̮̮̮ĢƌŔ̮Ɠœ̮̮̮ƒě̮̮ġ̮ŗƖłŝœĢ̮ğŔš̮̮Ě̮Ʈ̮̮Ɗ̮˫ŲƏ̮˭ƒłŝƖƜč̮ŔƐƮķŘŽ̮̮ ƕ̮ŔƐƌ
ŋ̮Řŭ̮ŘĻ̮ĢƐłļƌ̮̩ ŗķƕŀ̮ŝķ̮Ģłő˫Ɛš̮ƎƮœ˫ƜƐĻ̮ġ˫Ɠ'̮̮

̦̦ 'ř̦˰ ƋłžƓ̦ƧšƖő ŋ̦ŘŭȘ̌Ɛě̦ƥŗķƕ&̦̦̓ ̦ƒŊƜłƏEvent-Result Schema̦̦̒

̮̩ œķœ̮̙ƜƉŎŁĢ̮ƌ̮ƍ˫ŢƏ̮Řť˫Ŷƌ̮Ģŝŗ˫Ž̮ġ˫Ɠƒ̮šƖő̮ƎƮķ̮ŗœ̮̅˫Ł̮̆ƒě̮ŔƓœ̮̮̮˭̮̩ řƖō̮ƒĻ̮ķŗ̮œƖő̮ġ˫ƐŶƌƒ̮ŊƜłƏ̮̮Ƥƌ˫ě̮ġķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ŗƖŎƌ

Ģ̮ƌ̮şŘłŞğƒ̮ƏƖ̗Ə̮'ŔƓœ̮̆ ̮ŔƐƏ˫ƌ̮ĢƮ˫Ɠ ÷ºÉ Ă¤Æ· w£ ÷ºĉÿ¹ ½ºêýj̮̆ ̮˭̅ ā¾úý w£ ÷ºývĀ· Ã½¹ ¹ÿ¾z đwz ÷v̮̆ ̮ƕ̮̅  ½wí

 øþí Üú« Ĉåwí óĀ~ w£ ÷¹¾íŘ̮ĠƏ˫Ʈ˫̗Ə̮̮̮̅Ů̮Ļķŗ̮̅˫Ł̮̆˭œŗķƖƌ̮ƎƮķ̮ŗœ̮'ŔƐłŞƓ̮œŘĻŗ˫ě̮ƎƮķƧ̮̮̮̮̮ ˫Ʈ̮ĢŶƁķƕ̮Ŕƌ˫Ɯč̮ƕ̮ŠƐě̮ƍ˫Ɯƌ
ł̮Ž˫Ʈ̮ƀƂŎŁƧ̮̮̮Ģ̮ƌ̮ŗķŘƁŘĻ̮ķŗ̮ŠƐě̮ƍī̮̮ƀƂŎŁ̮ƕ̮ŔƐě̮̮̮̏ ̮̮̮̮̮ ̮̮̮̮̮Ģ̮ƌ̮ƒłŞŉŘĻ̮ķŗ̮ƒŊƜłƏř̮˫ŝ'̮œ̮

ŋ̮Řŭ̮ƧƮ˫č̮ŘĻ̮ŚƜƏ̮œŘĻŗ˫ě̮ƎƮķ̮˭Ģłő˫Ɛš̮ŘŲƐƌ̮řķŗ̮ķƕƥ̮̮̮Ů̮ƂƏ̮̆ƎƮœ˫ƜƐĻƧ̮̮̮ƍ̮˫Ʈ˫č̮̅ ŋ̮Řŭ̮ƍ˫̗Ɠ̮'ŀŝķ̮ƒłŽŘğ̮̙Ĝš̮̩ ŗķƕ̮̮ ƒě̮ġķ
̮̮ ŗœ̮ķŔłĻķř̮Ɩōƥ̮̮̮̮̩ řƖō̮˭ƍ˫ƌř̮ŗœ̮ŜĎŝ̮˭˫ŪŽ̮̮ ƍ˫Ʈ˫č̮ƒĻ̮ƍƖƐěķ̮˭œƖĻ̮̩Ŕš̮ŀƜļņŁ̮ĢŭŘš̮ƕ̮ƒŊƜłƏ(ŻŔƓ̮˭Ģšŗ˫̗š̮˭ĢžƜě̮ġ˫Ɠ
ƒ̮ŊƜłƏ&̮ƒ̮ƏƖ̗Ə̮Ƈ˫ƂłƏķ̮ƎƮķ̮'ŀŝķ̮̩Ŕš̮ŀš˫ĠƏ̮ĢƉ̗ŵ̮ƀƂŎŁ̮˫Ʈ̮ŠƐě̮ĚƮ̮ŗƖŎƌ̮̮ ƕ̮ġœŘĻŗ˫ě̮ŀƜļņŁ̮˭ĢƮ˫ƐŶƌ̮ƋƜ̗ŶŁ̮řķ̮ġķ
Ğ̮ƏŗƐ̮Ɯƌř̮˫ƌķ̮˭̩Ŕš̮Űžō̮̅ƍ˫Ʈ˫č̮̆ĢƮ˫ƐŶƌ̮ƧłŞƓ̮̇ŀŝķ̮ĢƌƖƔžƌ̮ĢĠłő˫ĻƧ̮̮̮ķ̮Ļ̮ŘŊŁ̮řķ̮ƍī̮ĢěķŗœƧ̮̮̮̮̮ ˫Ʈ̮ĢƏ˫ƌř̮˭ĢƮ˫ŪŽ

ƀ̮ƂŎŁ̮ƕ̮ĢŶƁķƕ̮Ŕƌ˫Ɯč̮ƒĻ̮ūŘš(ŻŔƓł̮Ž˫ƮƧ̮̮̮ŀ̮ŝķ̮ƒłŽ˫Ʈ̮ŘƜƜźŁ̮ŠƐěĢ̮ŝŗŘĻ̮'Ɠ̮Ģ̮ƌ̮ƍ˫ŢƏ̮˫ƒ̮ŊƜłƏ̮œŘĻŗ˫ě̮ƒě̮ŔƓœ̮˫ Ł̮̆ġķ̮̅ 

ġ̮ŗƖłŝœ̮ŘƜŞƌ̮ĢĠłŝƖƜčĢ̮ƌ̮̙Ɯ̗ĜŁ̮ķŗ̮ĢğŔšƐ̮ě̮̮ 'Ŕƒ̮Ļƍ̮ķƖƐŵƇ̮˫ņƌƉ̮̗ŉ̮ŗœ̮˭Ƨ̮̮̮̮̆ ÷ºÉ Ă¤Æ· w£ ÷ºĉÿ¹ ½ºêýjŮ̮Ļķŗ̮̅˫Ł̮̆˭̅Ƨ̮̮̮
ŀ̮Ɖŵ&̮Ɛ̮ě̮ƍ˫Ɯƌ̮Ŕƌ˫ƜčŊ̮ƜłƏ̮ƕ̮̒ƍŔƮƕœ̮̓ŠƧ̮̮ƒ̮łŞő̮̓ƍīĢ̮ƌ̮ŗķŘƁŘĻ̮ķŗ̮̒ƍŔšĢ̮ƌ̮ƍ˫ŢƏ̮ƕ̮ŔƐě̮̮ ƒĻ̮ƒłŞĻķƕ̮Ŕƌ˫Ɯč̮ƀƂŎŁ̮ƒě̮ŔƓœ

̮̩ řƖō̮řķ̮ķŗ̮̅˫Ł̮̆ĢƈƖŎŁ̮ŘƜŞƌ̮˭ĢğĘƮƕ̮ƎƮķ̮'ŀŝķ̮ŠƐě̮Ɗ˫ŊƏķĢ̮ŵķŚłƏķ̮Ŕƌ˫Ɯč̮ƕ̮ƒŊƜłƏ̮ŌŮŝ̮ƒĻ̮ĢžƜě̮ƕ̮ĢĻŘŊŁ̮ġ˫Ɠ&̮̮̮ ĢƉ̗ŵ
Ģ̮ƌ̮̙ƂłƐƌ̮̩ řƖō̮˫Ļ̮ſ˫ļŮƏķ̮ŗœ̮̅˫Ł̮̆ĢƮ˫ƏķƖŁ̮ƕ̮ŔƐě̮̮ƕ̮ųƖƐłƌ̮ĢƌƖƔžƌ̮ġ˫ƓĢ̮ƌ̮ŔƜƮĮŁ̮ķŗ̮ƎƮœ˫ƜƐĻ̮ĢƮ˫ƐŶƌ̮ƧłŞƓ̮ŰžōŔ̮Ɛě̮̮ '

ƒ̮Ļķ̮Ʈ̮Ǝ̮Ł̮ŘŁƜ̮ĺ̮Ģ̮ƌ̮ƍ˫ŢƏ̮ƋłžƓ̮ƧšƖő̮˭Ģ̮ƌ̮ƒƏƖĠĕ̮̅˫Ł̮̆ĢƏ˫Ļř̮ŘŦƐŵ̮ƒě̮ŔƓœ̮̮ ŗķŚĻķ̮ƒĻ̮ĢƐƜŵ̮ĢƏ˫ƌř̮ƕ̮ĢƏ˫Ĝƌ̮ŘĠƏ˫ŢƏ̮řķ̮ŔƏķƖŁ
Ż̮ŔƓ̮˭ĢŵķŚłƏķ&̮ƒ̮ŊƜłƏ̮˫̮łƮ˫ƔƏ̮ƕ̮ĢŭŘš̮˭Ģ̮̗ě̮˭ŗƖŎƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮̮̐Ģ̮Ɖťķ̮ĢƌƖƔžƌ̮ŀƮƖƓ̮ƒĜƏī̮ƍƕŔĻ̮˭œƖš̮̙ƮŔļŁ̮ŗƖŎƌ&̮ŋ̮Řŭƥ̮ŗķƕ̮̮

Ƨ̮ŮƂƏ̮̮̆˫̮ č̮̅ ƍ˫Ʈ&̮ř̮ķ̮̮̮ƎƜĻ̮̮œ̮ƕŘĻ'̮̮

̦̦ 'ŋ̦̦ ˰ƋłŢƓ̦ƧšƖőŋ̦Řŭƒ̦ŊƜłƏ̦ŀƈ˫ō̦ŘƜƜźŁ̦ƥŗķƕ̦̓ ̦ġķResultant State Schema̦̒ 
̮̩ œķœ̮̙ƜƉŎŁĢ̮ƌ̮ƍ˫ŢƏ̮Řť˫Ŷƌ̮Ģŝŗ˫Ž̮ġ˫Ɠš̮Ɩő̮ƎƮķ̮ŗœ̮̅˫Ł̮̆ƒě̮ŔƓœ̮˭ ƒ̮̮̮̮ƕ̮ġŗƖłŝœ̮̮Ƥƌ˫ě̮ŌŮŝ̮ƒĻ̮ķŗ̮œƖő̮ġ˫ƐŶƌ̮̮̮̮̮̮̮̮ ̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮



˲˳˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

ŀ̮ƜļņŁ̮̮ şŘłŞğ̮̩Ŕšŀ̮ŝķ̮̩œķœƒ̮ƏƖ̗Ə̮'̮̆ ̮ŔƐƏ˫ƌ̮ĢƮ˫Ɠ ÷¹¿ w£ v½ ¼áwí̮̆ ̮˭̅  w£ ûwý ¹½Ā·̮̆ ̮ƕ̮̅ ÷¹¾í w£ v½ Ãw{õ̮̮ ŘĠƏ˫Ʈ˫̗Ə̮̅
Ů̮Ļķŗ̮ŘĠƮœ̮̅˫Ł̮̆˭œŗķƖƌ̮ƎƮķ̮ŗœ̮'ŔƐłŞƓ̮œŘĻŗ˫ě̮ƎƮķƧ̮̮Ģ̮̗Ə̮ƍ˫ŢƏ̮ķŗ̮ƒŊƜłƏ̮˫Ʈ̮ūŘš̮˭ŻŔƓ̮˭ĢƏ˫ƌř̮˭ĢƏ˫Ĝƌ̮̮ ĚƮ̮ƒĜƉĻ̮̇ŔƓœ

ŀ̮ƜļņŁ̮ġŗƖłŝœ̮ŗķŚĻķĢ̮ƌ̮ŗ˫̗š̮ƒĻ̮ĢļƜěŘŁ̮ŗ˫łő˫ŝ̮˫Ʈ̮ĺěŘƌ̮̙ŶŽ̮̙ƜĜŢŁ̮ġķŘĻ̮̩Ŕšœ̮ƕŗ'̮ 
ŋ̮Řŭ̮ƕ̮Ģłő˫Ɛš̮ŘŲƐƌ̮řķ̮̩ ŗķƕƎ̮Ʈķ̮˭ƒƐƮ˫Ɠ̮ġ˫Ɠ̮̮ƍ̮˫ŢƏ̮ƒƉōŘƌŔ̮ƐƓœƥ̮̮̮ŝ̮ķ̮ġœŘĻŗ˫ě̮ŀƜļņŁ̮ƕ̮ųķŚłƏķ̮ŌŮŝ̮ƎƮŘŁƣ˫Ļ̮̮ 'ŀ

ŋ̮Řŭƕ̮ŗ̮ķƥ̮̮̮Ů̮ƂƏ̮̆ƎƮœ˫ƜƐĻƧ̮̮̮̮̮ ŀš˫ĠƏ̮ƒŊƜłƏ̮ƕ̮ūŘš̮˭ŻŔƓ̮˭şŗ˫̗š̮˭ŀƜžƜě̮˭ƍ˫ƌř̮˭˫ŪŽ̮ƒĻ̮ƎƜŢƜč̮̙ōķŘƌ̮ŗœ̮ƒě̮̅ƍ˫Ʈ˫č
ƒ̮Ə˫ŢƏ̮ƒĻ̮ƍƖƐěķ̮˭œƖĻ̮̩Ŕšč̮̮̆ƒƜƈƕķ̮ĢĻŘŊŁ̮ġ˫ƐŶƌ̮˭˫ŊƐƮķ̮ŗœ̮'ŀŝķ̮̩Ŕš̮̙ƮŔļŁ̮ĺěŘƌ̮̙ŶŽ̮ŀő˫ŝ̮ġķŘĻ̮ġŗƖłŝœ̮ġķ̮̮ ̅ƍ˫Ʈ˫

ŀ̮ŝķ̮̩Ŕš̮ƇŔĻ̮̙ƂłŞƌ̮ƕ̮ŀĻ˫Ņ̮ġŗƖłŝœ̮Ŕōķƕ̮ĚƮ̮ƒĻ̮˫̅Ł̮̆ƕ̮̩Ŕš̮ŻŖō̮Ǝłƌ̮řķ̮˫̮ļƮŘƂŁ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋Ģ̮ŝŗŘĻ̮'̮˫ Ɠ̮̮Ģ̮ƌ̮ƍ˫ŢƏ̮̮ ƒě̮ŔƓœ

ŀ̮ƜļņŁ̮œŘĻŗ˫ěŔ̮šƥ̮̮̮˫̮Ł̮̆̅ ġ̮ŗƖłŝœ̮ĢƈƖŎŁ̮ŘƜŞƌ̮ƍ˫Ʈ˫čĢ̮ƌ̮ƍ˫Ʈ˫̗Ə̮ķŗ̮ĢğŔš̮̮ 'ŔƐěƒ̮Ļƍ̮ķƖƐŵƇ̮˫ņƌƉ̮̗ŉ̮ŗœ̮˭Ƨ̮̮̮̮̆ ÷¹¿ w£ v½ ¼áwí̮̮ ˭̅
Ʈ̮˫ƐŶƌ̮Ŕōķƕ̮ĚƮ̮̅ƍœř̮̆ĢƉťķ̮̙ŶŽ̮̩ķŘ̗Ɠ̮ƒĻ̮̅˫Ł̆Ģ̮ƌ̮œ˫ŊƮķ̮̙ƌ˫ě̮ġŗƖłŝœ̮ƕ̮Ģ̮̩ řƖō̮˫Ļ̮ŘĠƮœ̮ƍī̮œŘĜƉ̗ŵ̮ƕ̮ŔƐě̮̮ ġ˫Ɠ

̮̩ řƖō̮řķ̮ķŗ̮̅˫Ł̮̆ƇƖŎŁ̮ŘƜŞƌ̮˭ĢğĘƮƕ̮ƎƮķ̮'œŗķŔƏ̮Ģ̗ƜƂłŞƌ̮ū˫ļŁŗķ̮ƒƜƈƕķ̮ĢƏ˫ƌř̮˫Ʈ̮ĢƮ˫ŪŽġ̮ŗƖłŝœ̮ŌŮŝ̮ƒĻ̮ĢĻŘŊŁ̮ġ˫Ɠ&̮
Ģ̮ƌ̮̙ƂłƐƌ̮ĢŵķŚłƏķ̮ĢļƜěŘŁŋ̮Řŭ̮ƎƮœ˫ƜƐĻ̮ŀƮƖƓ̮Űžō̮ŗœ̮̅˫Ł̮̆ĢƮ˫ƏķƖŁ̮ƕ̮ŔƐě̮̩ ŗķƕŁ̮̮ġ˫Ɠŗ˫łő˫ŝ̮ĺƈ˫Ɓ̮ŗœ̮ġķŀ̮Ɯļņ̮̮ ķŗ̮̩Ŕš

Ģ̮ƌ̮ŔƜƮĮŁŔ̮Ɛě̮̮ 'ƒ̮Ļķ̮Ʈ̮Ǝ̮Ł̮ŘŁƜ̮ĺ̮Ģ̮ƌ̮ƍ˫ŢƏ̮ƋłŢƓ̮ƧšƖő̮˭Ģ̮ƌ̮ƒƏƖĠĕ̮̅˫Ł̮̆ĢƏ˫Ļř̮ŘŦƐŵ̮ƒě̮ŔƓœ̮̮ ĢƏ˫ƌř̮ƕ̮ĢƏ˫Ĝƌ̮ŘĠƏ˫ŢƏ̮řķ̮ŔƏķƖŁ
Ż̮ŔƓ̮˭ĢŵķŚłƏķ̮ŗķŚĻķ̮ƒĻ̮ĢƐƜŵƒ̮ŊƜłƏ̮˭ĢŭŘš̮˭Ģ̮̗ě̮˭ŗƖŎƌ̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̐ġ̮ŗƖłŝœ̮˫̮łƮ˫ƔƏ̮ƕ̮ŗƖŎƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮&̮ŀ̮ƜļņŁ̮̮ ƒĜƏī̮ƍƕŔĻ̮˭œƖš̮̙ƮŔļŁ̮̩Ŕš
Ģ̮Ɖťķ̮ĢƌƖƔžƌ̮ŀƮƖƓ&̮ŋ̮Řŭƥ̮ŗķƕ̮̮Ƨ̮ŮƂƏ̮̮̆̅ ƍ˫Ʈ˫č&̮ř̮ķ̮̮ƎƜĻ̮̮œ̮ƕŘĻ'̮̮̮ƮķƎ̮̮ƒ̮ƉōŘƌ̮̮̮ŚƜƏ̮̗ ĜŁ̮˭Ɯ̮̮̙Ŕ̮ƐƐěƥ̮̮̮ŞƌƜ̮Ř̮̮ƈ̮ƖŎŁĢ̮̮̮̮̮ ƍ˫Ļř̮ŗœ̮̅˫Ł̆

ŝ̮ŗ˫ŽĢ̮̮̮Ə̮˫ŢƏ̮ƕ̮ŀŝķŀ̮ŝķ̮ƍī̮ŘĠ̮̮ŗ̮Ɩłŝœ̮ƒěġ̮ğ̮ŔšĢ̮̮̮̮ƮĚ̮̮̮̮ķŘŽƮ̮Ŕ̮Ɛ̮̮̮čƜ̮̮˭ ƒłŝƖ̮̮Ɗ̮˫ŲƏƐ̮łļƌ̮ƕ̮ŔƐƌĢ̮̮̮ŋ̮Řŭ̮ŘĻ̮̩ ŗķƕ̮˫ Ɠġ̮̮̮̮ƐĻƜ̮œ̮˫Ʈ̮Ǝ̮̮̮ł̮ő˫ƐšĢ̮̮̮
'̮ŀŝķ̮

ŋ̦Řŭ̦˰ƋƔƏ̦ƧšƖő̦'ū̦̓ ̦ĢƏ˫̗łžğ̦ŔƜěĮŁ̦ƥŗķƕDiscourse Emphasis Schema̦̒ 
̮̮ ŗœŞ̮čķƕƜ̮Ǝ̮̮̮Ɖ̮ōŘƌƧ̮̮̮ŝ̮ŗ˫Ž̮ƍ˫Ļř̮ŗœ̮̅˫Ł̮̆ƇƖŎŁĢ̮̮̮̮̮˭ķƮ̮Ǝ̮̮̮ŀ̮ő˫ŝ̮ŗœ̮ŘŦƐŵ̮˫ ƓĢ̮Ʈ̮̮ƌ̮̮ŘƓ˫űĢ̮œ̮Ɩš̮̮œ̮̮ƒěƮ̮Ř̮Ġ̮̮̗̮ ƏĢ̮ƍ̮ķƖŁ̮̮̮ƍī̮̮˫̮ŽŘť̮ķŗ̮˫Ɠ̮̮̮̮̮̋ ̮̮̮̮̮̮̮

Ə̮˫ƌř̮ŬĻķƕŗ̮ĹƖĕŗ˫ĕ̮ŗœĢ̮̮̮̮˭ŭ̮ŘšĢ̮̮̮Ʈ̮̮̮̮˫ł̮ōĢ̮̮̮ŗ̮Ɩłŝœġ̮̮̮Ɖ̮ŎŁƜ̮̮̮̮̙ķ̮̮ŗœ̮'œŘěƮ̮Ǝ̮̮̮ƒ̮Ļ̮̅˫Ł̮̆˭˫ƓœŘĻŗ˫ěŘ̮ŦƐŵ̮ƍķƖƐŵġ̮̮̮ƍ̮˫̗łžğ&̮
ƌ̮̮̙̗ŵ̮ŗƖŎƌĢ̮Ŕ̮Ɛě̮̮Ɖ̮ťķ̮œŘěŗ˫ě̮ƒěĢ̮̮̮ƒ̮łŞŉŘĻ̮ƍīř̮˫ŝġ̮̮̮ř̮ŗķƮ̮ƒ̮Ə˫Ļ˫̮̮ě̮ĮŁ̮ƕƜ̮Ŕ̮ġ̮̮̮Ʈ̮Ě̮̮̮Ŷ̮ũƕƜ̮ŀ̮̮̮Ɩ̮ğ̮ŘŲƐƌ̮řķƮ̮̮̩ ŔƐ̮̮̮̮ 'ŀŝķ

ƒ̮ƏƖ̗Ə̮˫ ƓĢ̮Ʈ̮̮̮̆ ̮ŔƐƏ˫ƌ í w£ Ĉ   ù Ĉ vĀ· ć   þí ¾{Í Ĉ K̮˭ ̮̮̮̅̆ í w£ Ĉ   v ā½v¾é ĉ ü   KĂÉwz Ă¤Év¹ Ăùv¹v ÜÑÿ̮̆ ̮˭̅  ²{Í ¹Ā· w£

 !¹¾í ½wí̮̆ ̮ƕ̮̅ í w£ Ĉ   Ā£ Ĉĉ K̮̮̮̅ƌ̮̮ƍ˫ŢƏĢ̮Ŕ̮ƐƓœ̮̮ķ̮̮ŗœ̮̅˫Ł̮̆ƒěƮ̮Ǝ̮̮̮œ̮̮ŌŮŝƮ̮Ř̮Ġ̮̮̮˫ č̮ŘĠƏ˫ŢƏƮ̮ƍ̮˫̮̮ŵ̮Ɯ̮Ɛ̮Ģ̮̮̮Ʈ̮̮̮̮˫ł̮ōĢ̮̮̮ƌ̮ƖƔžƌ̮řŘƌĢ̮̮̮
Ə̮̮ƀƂŎŁƜ̮̮˭ ŀŞ̮̮Ś̮Ļķ̮ƒĜƉĻŗ̮ķġ̮̮̮̮ķŘĻġ̮̮̮ƍ̮˫ƌř˫ŝƓ̮œĢ̮̮̮Ə̮˫̗łžğ̮ƒŉƖŁĢ̮̮̮̮˫ Ƃƈķ̮ƕġ̮̮̮̮˫ ũŗ˫ƏƮ̮ł̮Ģ̮̮̮̮˭ł̮žĠšĢ̮̮̮̮Ʈ̮̮̮˫Ɖ̮ƌ˫ŶŁ̮ŗ˫ŢŽĢ̮̮̮̮ŝķ'̮ŀ̮



ŗ̮Ɩłŝœ̮˰ƍ˫̗łžğ̮˫Ł̮ƍ˫Ĝƌ̮řķġ̮Ģ̮ğŔš̮̮ļ̮ŶŁř˫Ļ̮ƕŘ̮Ɯ̮̮ł̮ő˫ƐšĢ̮̮̮Ĝ̮Ɖ̗ƈķŔļŵ̮˫ũŗŔ̗Ŏƌ̮ƕ̮ƍ˫ƂƓœ̮œƖŶŞƌ̮(´̮ŗœ̮̅˫Ł̆Ģ̮̮̮ Ťť̮'˺˺&̮˲˳˺̮˲˳˴ 

 

ř̮ķ̮̮ƌ̮ƖƔžƌ̮ŘŲƐƌĢ̮̮̮̮˭ŋ̮Řŭŗ̮ķƕƥ̮̮̮Ɛ̮ĻƜ̮œ̮˫Ʈ̮Ǝ̮̮̮Ş̮ƌ̆Ɯ̮Ř̮&̮Ƨ̮ŮƂƏ̮̮̮˫ čƮ̮̮̅ ƍ˫̮̮ķ̮̮ŗœƮ̮Ǝ̮̮̮ƒ̮Ļ̮ƒšƖő̮̙ Ļ˫Ɓ̮ŗƖŭƔ̮ŉƖŁĢ̮̮̮Ŷ̮ŪŁƜ̮ż̮̮̮̮̮ 'ŀŝķ̮̩Ŕš
Ů̮ƂƏƧ̮̮̮˫ čƮ̮ƍ̮˫̮ƌ̮̮ƀƂŎŁ̮ƒƏĢ̮Ʈ̮Ŕ̮Ļ˫̮̮ł̮ō̮ƒƏ̮ƕĢ̮̮̮ƒĻƁ̮œ̮ĿŗƖťƜ̮ƀ̮̮Ŷ̮Ł̮̙Ļ˫ƁƜ̮ƜƎ̮̮̮ƒ̮Ļ̮ƒĜƉĻ̮˭ŀŝķ̮̮ ƍķƖƐŵƮ̮Ě̮̮ŗ̮˫ŊƐƓ̮řŘƌ̮̮ġ̮̮̮̏Ũ̮ƂƏ̮̮ ̩ŔšƮ̮̮̮̮˫
ƒ̮ĻƖ̮ŶŁƮ̮ƀ̮̮̩ œ˫łŽķ̮̮̮čƜ̮Š̮ŧ̮ŘŽ̮̮ƌ̮̮ƒłŽŘğĢ̮œ̮ƖšŔ̮Ļ̮'Ʈ̮Ǝ̮Ł̮ŘŁƜ̮̮˭ ĺ̮̮̮ŞƌƜ̮Ř̮̮̮̮řƏ̮˫ƌĢ̮̮̮̮Ʈ̮̮̮˫Ŷ̮ũƕƜ̮ł̮Ģ̮̮̮ƌ̮̮œķŔłƌķ̮ƍ˫ƐĖ̗ƓĢ̮Ʈ̮̮˭ ŔĻ˫̮̮̮̮ ƒŉƖŁ̮ƍƖƏ˫ě̮˫ƌķ

ł̮ő˫ƐšĢ̮̮̮̮ƖğƮ̮̮̩ ŔƐ̮̮̮ķ̮ŘĻƮ̮Ǝ̮̮̮Ŷ̮ƁķƕƜ̮ŀ̮̮̮ķ̮̮ƒě̮ŀŝķ̮ŚěŘ̗łƌƮ̮Ǝ̮̮̮Ə̮˫łŝī̮řķ̮œķŔłƌķƧ̮̮̮ŀ̮ŝķ̮̩œŘě̮ŗƖļŵ̮ŗ˫ŲłƏķ̮̮ 'ŗ̮œ̮̮̮ķƮ̮Ǝ̮̮̮œ̮̮̅˫Ł̮̆˭ŌŮŝƮ̮Ř̮Ġ̮̮
Ţ̮ƂƏĢ̮̮̮ŀ̮ő˫ŝ̮ŗœƓ̮œĢ̮̮̮ķ̮ƖłŎƌġ̮̮̮̮̩ ŗķŚğķ̮ġ̮̮̮̮̩ ŗķŚğķŘŽ̮ŌŮŝ̮ŗœ̮ƒĜƉĻ̮˭œŗķŔƏķ̮ġ̮̮̮Ə̮˫̗łžğ̮ƕĢ̮̮̮ƌ̮̮̙̗ŵĢ̮Ŕ̮Ɛěě̮ĮŁ̮'Ɯ̮Ŕ̮̮̮ķ̮̮řķ̮̙ť˫ōƮ̮Ǝ̮̮̮
ŀ̮ő˫ŝ̮̮ƒƏ̮˫ƓƮ̮Ě̮̮̮Ź̮ƤĻ̮œŘĠšĢ̮̮̮č̮̮ƒĜƉĻ̮˭̙ƂłŞƌƜ̮Ŕ̮ƌ˫̮̮Ƃ̮łŞƌƜ̮Ƌ̮̮̮Ɣ̮ŁĢ̮ğ̮ŔšĢ̮̮̮̮˫ ƐŶƌĢ̮Ʈ̮̮ļ̮ņŁ̮ƕƜ̮ŀ̮̮̮ŗ̮Ɩłŝœ̮̙ƌ˫ěġ̮̮̮̮̮ ̇ŀŝķ̮̅˫Ł̆
ī̮ŘŽƮ̮Ŕ̮Ɛġ̮̮̮Ļ̮̮ķŗ̮ƍī̮œŘĻŗ˫ěř˫Ļ̮ƍ˫Ĝƌķ̮ƒěƒ̮ƍ̮ķƖƐŵ̮̮ř̮ŗķ̮ŘĠƏ˫ŢƏƮ̮ƒ̮Ə˫Ļ˫̮̮̮̮ 'ŀŝķ̮̩œŘě̮ƋƓķŘŽķ̮ķ̮řƮ̮Ǝ̮̮˭ ƕŗ̮̮š̮ƖőƧ̮̮̮̮ěĮŁƜ̮Ŕ̮̮̮Ə̮˫̗łžğĢ̮̮̮̮˫ Ļ̮ķŗƮ̮Ŕ̮̮̮̮̮ ŘŁķŘŽ

Ɖ̮ōŘƌ̮řķƧ̮̮̮̮ļņŁƜ̮ŀ̮̮̮ŗ̮Ɩłŝœġ̮̮̮ƒ̮Ļ̮ƕ̮˫ ƔƏ̮ƀŽķ̮ƍķƖƐŵĢ̮Ʈ̮̮ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮ŝ̮ŗ˫Ž̮ƍ˫Ļř̮ŗœ̮̅˫Ł̆Ģ̮̮̮̮ƂƉŁĢ̮̮̮œ̮Řě̮̮ 'ķ̮Ʈ̮Ǝ̮̮̮Ɖ̮ŎŁƜ̮̮̮̮̙ƌ̮̮ƍ˫ŢƏĢ̮Ŕ̮Ɠœ̮̮
Ş̮ƌ̮ƒěƜ̮Ř̮̮̮ƒ̮Ə̮̅˫Ł̮̆ƇƖŎŁ̮˫ ƌř̮ƒĻ̮˫ŪŽ̮řķ̮˫ƔƐŁě̮̮ƒĻ̮ƍ˫ƌř̮řķ̮ƕ̮ƍƜ̮ž̮Ɯ̮ŀ̮̮ƌ̮̮œķŔłƌķĢ̮Ʈ̮̮˭ ŔĻ˫̮̮ƒĜƉĻ̮˫ ƔƏŗœƮ̮ŀ̮̮̮̮ œŗķƕ̮ƍ˫̗łžğ̮ŀō˫ŝ̮ƒĻ
ƌ̮Ģ̮̮̇ œƖš̮̮̮˫ ŉĢ̮Ʈ̮̮Ə̮˫Ļř̮ŘŦƐŵ̮ƒěĢ̮̮̮̮˭ř̮ķ̮řķ̮Ŝčŀ̮ŝœ̮˫ ƓœŘěŗ˫ě̮ƍœķœġ̮̮̮ƌ̮ƖƔžƌĢ̮̮̮ƈ̮ƕķƜ̮̮˭ ƒ̮̮ř̮ŗķ̮˭̙ƌ˫ŶŁ̮ŗķŚĻķ̮ƒĻƮ̮Ļ̮˫Ģ̮̮̮Ŕ̮ƌ̮ƕƮ̮Ř̮Ʈ̮ŀ̮̮̮

ƌ̮̮ƇŔĻ̮ŗ˫łžğ̮ŗœ̮ŗ˫ŲłƏķĢ̮œ̮ƖšŔ̮Ļ̮'Ʈ̮Ǝ̮̮˭ ƍ˫ŝ̮̮˫̮Ł̮̮̆ ̅ġ̮̮̮̮ěĮŁƜ̮Ŕ̮̮̮Ə̮˫̗łžğĢ̮̮̮̮ƌ̮ķŗĢ̮ƍ̮ķƖŁ̮̮Ŕ̮Ɠ˫šġ̮̮̮̮ƖƁġ̮̮̮̮č̮ŘĻƜ̮Ŕ̮ƏƖ̮̮̮ƌƜ̮ƍ̮˫̮̮ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮̮˭
Ɛ̮ƓŕƜ̮ŀ̮̮̮̮ƖğƮ̮̮̩ ŔƐ̮̮ƍ̮˫ƌř˫ŝ̮ƕƓ̮œĢ̮̮̮'̮ŀŞƏķœ̮ƍ˫̗łžğ̮

&˲˶̦̦ 'ŋ̦Řŭ̦̩ ŗķƕ̦˫ Ɠġ̦̦̦ƍ̦ī̦̩˫ĠƮ˫ŉ̦ƕ̦̅˫Ł̦̆ĢƌƖƔžƌƒ̦ƐƮ˫Ɠ̦ĢƌƖƔžƌ̦ŗ˫łŝƖƜč̦ŗœ̦˫Ɠ 

ġ̮ŗƖłŝœ̮˭ƒƐƮ˫Ɠ̮̮ġŗƖłŝœ̮̮Ģłő˫Ɛš̮ĹƖĕŗ˫ĕ̮ŗœ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏̏ƒ̮Ļ̮ƒƏ̮ĢğŔšƒ̮Ļ̮ƒĜƉĻ̮˭ġƖŎƏ̮˫Ʈ̮ġŗƖť̮Ż̮Řť̮ĢƏƖğŘğœ̮ƍķƖƐŵ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮ ƒĻ˫ņƌ
ƒ̮Ļ˫ŉĢ̮Ʈ˫ŉƊ̮˫ŲƏ̮ġ˫Ɠ̮̩ řƖō̮ŗœ̮ŔƐƌĢ̮ƌ̮ƎƜƜļŁ̮ĢƌƖƔžƌ̮ġ˫Ɠ̮̓ ̮ƒƐƮ˫Ɠ̮'œƖš˲˺˺˸̮̮ ˭˳˱˱˴Ģ̮ƌ̮ƍ˫ŢƏ̮̮̮̒ ĢƏ˫Ļř̮Řť˫Ɛŵ̮ƒě̮ŔƓœ

̮̩řƖō̮řķ̮̮ƣƖ̗Ŷƌ̮˭œƖő̮ƇƖŎŁ̮ŘƜŞƌ̮ŗœ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ƍ̮ŔĻ̮ƕ̮ĢĻŘŊŁ̮ġ˫ƓŔ̮Ɛƌġ̮̮̩ Ŕš̮̮ƒ̮Ļ̮ƕ̮̩œŘě̮ř˫ŹīƮ̮ŗŔŁ̮̩ řƖō̮ƒĻ̮ňĢ̮ŵķŚłƏķ̮ġ˫Ɠ̮̮ ̙ƂłƐƌ̮ŘŁ
Ģ̮ƌĿ̮ŗƖť̮ŘƮř̮ŻƕŘŶƌ̮ĢƌƖƔžƌ̮ŗ˫łŝƖƜč̮ĺƈ˫Ɓ̮ŗœ̮ĢƈƖŎŁ̮ŘƜŞƌ̮ƎƮķ̮'ŔƏƖšŀ̮ŝķ̮̩Ŕš̮ġŔƐĻ: 

Person Ÿ Object Ÿ Activity Ÿ Space Ÿ Time Ÿ Quality 
ƒ̮ƏƖ̗Ə̮Ģŝŗ˫Ž̮ƍ˫Ļř̮ŗœ̮̅˫Ł̮̆ŘŦƐŵŀ̮ő˫Ɛš̮ƇƖŎŁ̮ųƖƏ̮ƎƮķ̮řķ̮Ǝšƕŗ̮ġķ&̮Ģ̮Ɖŵ̮ķŘƮř̮̇ŀŝ˫Ɛļƌœ̮ŘłŞğ̮ųƖƐŁ̮ƋŹŗƥ̮̮̮

Ģ̮ƌ̮ķŗ̮˫ƓœŘĻŗ˫ě̮ƎƮķ̮Ģƌ˫̗Ł̮˭ŠƮ˫ƓœŘěŗ˫ě̮̮ ĚƮ̮ġŗķŔƮ˫č̮ś˫ŝķ̮ŘĻ̮ƍķƖŁŋ̮Řŭŗ̮ķƕƥ̮̮̮œ̮ķœ̮ŌƜũƖŁ̮ƎƮœ˫ƜƐĻ̮ĢƌƖƔžƌ.̮

&˲˲&˶̦̦ŋ̦Řŭŗ̦ķƕƥ̦̦̦ƍ̦˫Ʈ˫č̦ƒŮƂƏ̦ƕ̦ŘƜŞƌ̦˰ƎƮœ˫ƜƐĻ̦̦(PATHïEND POINT) 

ŋ̮Řŭ̮ĚƮ̮˭̅˫Ł̮̆ġ˫ƓœŘĻŗ˫ě̮Ģƌ˫̗Ł̮ŗœŗ̮ķƕƥ̮̮̮ŀ̮ŝķ̮ŤƜŒŢŁ̮̙Ļ˫Ɓ̮ęŘłŢƌ̮Ģłő˫Ɛš̮̮ 'ŋ̮Řŭ̮ƎƮķ̮ŗœ̮˫ Ʈ̮ŠƐě̮˭ŔƐƮķŘŽ̮ĚƮ̮˭̩ŗķƕ̮̮
Ģ̮ƌ̮ř˫Źī̮ĢƮĭŔļƌ̮řķ̮ŀƜŶũƕĢ̮ƌ̮Ģŭ̮ķŗ̮ġœķŔłƌķ̮˭œƖšƒ̮ŮƂƏ̮ƒĻ̮ƕ̮ŔƐěĢ̮ƌ̮ġķ̮̮ ŀƜŶũƕ̮˭żƁƖłƌ̮ŀěŘō̮˭ƍī̮ŗœ̮ƒě̮Ŕŝŗ



˲˳˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

Ģ̮ƌ̮̙ƌ˫ě̮ŠƐě̮˫Ʈ̮ƍƖğŘğœġ̮ŗƖłŝœ̮'œƖšĢ̮ƌ̮ķŗ̮̅˫Ł̮̆ĢğŔšƒ̮Ļ̮ƍķƖŁƈ̮ŚƐƌƧ̮̮̮ŋ̮Řŭ̮ƎƮķ̮ĢŊƮŗŔŁ̮Ƈ˫ƂłƏķ̮̩ řƖō̮řķ̮̩ŗķƕ̮̮ ĢƐƜŵ̮ġ˫Ɠ
̮̩ řƖō̮ƒĻĢ̮ŵķŚłƏķ̮ġ˫ƓĢ̮Ļ̮˭ŀŞƏķœ̮ŘŁ̮̮ĢŝŔƐƓ̮ŀő˫ŝ̮ƒĜƏī̮̮̮̏ ̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮ŋ̮Řŭœ̮ƕŘĻ̮ƍ˫Ɯƌ̮řķ̮̩ŗķƕ.̮

&˳˲&˶ ŋ̦Řŭ̦ŀš˫ĠƏ̦̩ ŗķƕƒ̦ƐƮ˫Ɠ̦ĢƌƖƔžƌ̦ŗ˫łŝƖƜč̦ŘĻ̦˫Ɠ 

Ɖ̮ōŘƌ̮ŗœƧ̮̮̮̮ŗœ̮̅˫Ł̮̆˭ŀŞŒƏř̮Ɩōƥ̮̮̮Space̮̮Ģ̮ƌ̮̙̗ŵŮ̮ƂƏ̮ƕ̮ŔƐěƧ̮̮Ģ̮ƌ̮ƍ˫ŢƏ̮ķŗ̮ĢĜƮŚƜŽ̮ŀěŘō̮ƍ˫Ʈ˫č̮̮ ˭ŌŮŝ̮ƎƮķ̮ŗœ̮'ŔƓœ
ŋ̮Řŭŗ̮ķƕƥ̮̮̮ƒ̮Ļ̮ŘƜŞƌĻ̮ŘŊŁ̮ŘĻ̮ƋƜƂłŞƌ̮ŗƖŭƧ̮̮̮ƍ̮ŔĻř̮Ɩō̮ƒĻ̮Ƈ˫ƂłƏķ̮˫Ļ̮'ŀŝķ̮ĢƐłļƌ̮ŀěŘō̮ŔƐƌƥ̮̮̮Timeŋ̮Řŭ̮ƍ˫̗Ɠ̮˭̮̮ ŗŖğ̮ŘĻ̮̩ŗķƕ

Ģ̮ƌ̮ŀš˫ĠƏ̮ƍ˫ƌřř̮˫Ļ̮ĚƮ̮ƍ˫Ʈ˫č̮̅˫Ł̮̆ƕ̮œƖšƥ̮̮̮Ģ̮ƌ̮ŤŒŢƌ̮ķŗ̮ĢƏ˫ƌřƒ̮Ļ˫ŉ̮ƎƮķ̮'œř˫ŝ̮̩ řƖō̮ĢƮ˫ŉƒ̮ƏƖ̗Ə̮ġķ̮̮ Ƈ˫ƂłƏķ̮řķ̮ġķ
ġ̮ŗƖłŝœ̮ŗķŔƮ˫č̮ġ˫ƓŘƜŞƌ̮řķ̮ĢĜƮ̮ķŗ̮ƍī̮ƒƐƮ˫Ɠ̮ƒě̮ŀŝķ̮ƍ˫ƌř̮ƒĻ̮˫ŪŽ̮řķ̮ĚƜŝƤě̮ġŗ˫Ŷłŝķ̮̮ ĢğŔšĢ̮ƌŔ̮Əķœ. 

̮̮˭ġŔŶĻ̮̙ōķŘƌ̮ŗœŋ̮Řŭŗ̮ķƕƥ̮̮̮Ř̮ƜŞƌ&̮ƒ̮ŮƂƏ̮̮ƍ̮˫Ʈ˫č̮̮ƒ̮Ļ̮̮ƥ̮řƖō̮̮Quality̮̮Ģ̮ƌ̮şŘłŞğ̮̮ ĢƮ˫ƔƏ̮Ŕō̮̅˫Ł̮̆ƒě̮ĢƮ˫ŉ̮̇ŔĻ˫Ʈ
Ģ̮ƌ̮ƍ˫ŢƏ̮ķŗ̮ŀƜžƜě̮˫Ʈ̮ƒŉŗœ̮˭ĿŔšĢ̮ƌ̮ƍ˫ŢƏ̮ƇƖŎŁ̮ƎƮķ̮'ŔƓœś̮˫ƜƂƌ̮ƒě̮ŔƓœ̮̮ ġŘƜļŶŁř˫Ļ̮˭Ģłő˫Ɛš̮ŘŲƏ̮řķ̮ŚƜƏ̮ĢžƜě̮ġ˫Ɠ

Ļ̮ŘŊŁ̮řķƧ̮̮̮Ģ̮ƌ̮̅˫Ł̮̆˭˫ŊƐƮķ̮řķ̮'ŔƐłŞƓ̮ŗƖŎƌŘƜŞƌƒ̮Ļ̮ŔƏķƖŁ̮̮̮̩ řƖō̮̮ŗķŔƂƌ̮˫Ʈ̮ġœŔŵ̮żƂŝ̮ƕ̮ŔĻ˫Ʈ̮̩ķŗ̮Ģšŗ˫̗š̮ƕ̮Ģ̮̗ě̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮
ƒ̮ƉōŘƌ̮̇ŔƐě̮ŀƜļņŁ̮ķŗ̮ŴŉŘƌś̮˫ƜƂƌ̮ĹƖĕŗ˫ĕ̮ŗœ̮ķŗ̮ŀƜ̗ě̮ƕ̮ŀƜžƜě̮ƍ˫Ɯƌ̮ŔƏƖƜč̮ƒě̮ġķĢ̮ƌ̮ŗ˫Ĝšī̮ĢƐƓŕ̮ġ˫Ɠœ̮ř˫ŝ'̮ 
ř̮Ɩō̮ƒĻ̮œƕŗƕ̮˫Ļƥ̮̮̮Activity̮̮ ˭̮̆Š̮Ɛě̮ŀƮ˫Ź̮ƕ̮ŻŔƓ̮ƍ˫ƜĻ̮ŗœ̮̅˫ŁĢ̮ƌ̮ŠƂƏ̮˫ƓŮ̮ƂƏ̮˭ŌŮŝ̮ƎƮķ̮ŗœ̮'œŘƜğƧ̮̮̮̮ ŘĠƮœ̮ƍ˫Ʈ˫č

Ʈ̮̮ĢƏ˫Ĝƌƒ̮ŊƜłƏ̮ƕ̮ĢŭŘš̮ŬĻķƕŗ̮ƒĻ̮şŘłŞğ̮˫Ļ̮˭ƒƌķœķ̮ŗœ̮'ŀŝķ̮ġœķŗķ̮ŻŔƓ̮˫Ʈ̮ŀƜƏ̮ĚƮ̮ƀƂŎŁ̮ƒĜƉĻ̮˭ŀŞƜƏ̮ĢƏ˫ƌř̮˫̮̮ ˭ġķ
̮̩ řƖō̮ƒĻ̮̅˫Ł̆Ģ̮ŵķŚłƏķ̮ġ˫ƓĢ̮ƌ̮œŗķƕ̮ĢƂŮƐƌ̮ƕ̮Ģ̮Ɖŵ̮ŬĻķƕŗ̮řķ̮ġŘŁ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮ ƒě̮ĢƮ˫ŉ̮̇œƖšŋ̮Řŭŗ̮ķƕƥ̮̮̮ƒ̮Ļ̮ƍ˫Ʈ˫čƏ̮˫łŝī̮ĿŗƖťƧ̮̮̮̮̮ ƀƂŎŁ

Ģ̮ƌ̮ŘƜļŶŁř˫Ļ̮ŔƮŔŉ̮ŀƜŶũƕ̮ƒĻ̮ŗķŖğ̮˫Ʈ̮Ŕƌ˫Ɯčœ̮Ɩš'̮ 

&˴˲&˶̦̦̦ļņŁƜ̦ŀ̦̦̦ŗ̦Ɩłŝœġ̦̦̦Ə̦˫̗łžğ̦ƀŽķ̦ƒĻ̦ŗķŖğ̦ƕĢ̦̦
ŗ̮œ̮̮č̮̮̙ōķŘƌƜ̮ł̮ŽŘŢƧ̮̮̮ŝ̮ŗ˫Ž̮ƍ˫Ļř̮ŗœ̮̅˫Ł̮̆ƇƖŎŁĢ̮̮̮̮̮˭ķƮ̮Ǝ̮̮̮ƒ̮Ļ̮ŘŦƐŵĵ̮Śŉ̮ƍķƖƐŵĢ̮̮̮̮ļņŁƜ̮ŀ̮̮̩ Ŕš̮̮ŀ̮ő˫ŝ̮ŗœ̮˫ Ɠġ̮̮̮̮ěŘŁƜ̮ļ̮Ģ̮̮̮̮˭̮˫ ƓƖĠƈķġ̮̮̮
Ɩ̮ŎƏġ̮̮̮ļƈ˫ƁĢ̮̮ƌ̮̮ŘƓ˫ű̮ĺěŘƌ̮Ƈ˫ŶŽķ̮ƕĢ̮œ̮Ɩšķ̮̮ŗœ̮'Ʈ̮Ǝ̮̮œ̮̮̅˫Ł̮̆˭ŌŮŝƮ̮Ř̮Ġ̮̮̮ƂƏƈ̮˫ŶŽ̮ŠĢ̮̮ŀ̮ő˫ŝ̮ŗœƓ̮œĢ̮̮̮̮˫ ƐŶƌġ̮̮̮̩ ŗķŚğķ̮ġ̮̮̮ķƮ̮̮˫ ž̮̮
̮̗ ƏĢ̮Ŕ̮Ɛě̮ƒ̮Ļ̮ƕŔ̮ōķƕ̮ĿŗƖťġ̮̮Ź̮̮ƕ̮ƒłŞĻķƕƜ̮̮̙ Ļ˫ƁŘĜ̮žŁƜ̮Ě̮̮̮̮˫ ŝ̮ŗœŀ̮ő̮˫ Ɠġ̮̮̮ŗ̮Ɩłŝœġ̮̮ƌ̮̮ŗ˫ě̮ƒĻĢ̮œ̮ƕŗř̮Ɩō̮'ƥ̮̮ƌ̮ƖƔžƌĢ̮̮ķ̮̮ŗœƮ̮Ǝ̮̮̮

ŵ̮ķŚłƏķ̮ŌŮŝ̮ƒĻ̮˫̮ŁŔ̗ŵ̮ƒƉōŘƌ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋Ģ̮̮̮̮ěƜ̮ž̮Ɯ̮ŀ̮̮̮Ƃ̮łŞƌ̮ų˫ŉŗķ̮ƕ̮̩Ŕš̮̙ƂłƐƌƜ̮Ƌ̮̮̮Ļ̮ŘŊŁ̮ƒĻƧ̮̮̮ƍ̮ŔĻ̮̮ŀěŘō̮̮ŔƐƌ̮̮̮̮̮̮̮ ̮̮̮̏Ʈ̮̮̮˫̮̮˫ čƮ̮ƍ̮˫̮̮̮ŞƌƜ̮Ř̮̮̮ř̮̮Ŕō̮˫ŁƮ̮œ̮˫ġ̮̮̮
Ğ̮Əŗķ̮˫Ļ̮'ŀŝķ̮ƒłő˫ĻƮ̮Ǝ̮̮˭ Ƈ˫ō̮̮ƍ̮˫̗ƓƉ̮ŎŁ̮ƒě̮ƒƏƖğƜ̮̮̮̮̙̮̩ œķœƌ̮̮ƍ˫ŢƏ̮˫ƓĢ̮̮˭ ŔƓœ̮̮̮łōĢ̮̮̮ķ̮̮ŗœƮ̮Ǝ̮̮̮̮˫ ƓœŘĻŗ˫ěġ̮̮̮̮ļņŁƜ̮ŀ̮̮̩ Ŕš̮̮̮ƏƜ̮Ś̮̮̮̮ƌĢ̮ƍ̮ķƖŁ̮̮
̮˫ čœŗġ̮̮̮Ŷ̮ŪŁƜ̮ż̮̮̩ Ŕšķ̮ġ̮̮̮̮̮řķŋ̮Řŭŗ̮ķƕƥ̮̮̮̮ƐĻƜ̮œ̮˫Ʈ̮Ǝ̮̮̮Ş̮ƌ̆Ɯ̮Ř̮·̮Ƨ̮ŮƂƏ̮̮˫̮ čƮ̮̮̅ ƍ˫̮̮ƒ̮Ļ̮ķŗč̮̮ƍķƖƐŵƜ̮Š̮ƌ̮řƜ̮ƒ̮Ɛķ̮ġ̮̮̮ł̮ő˫ƐšĢ̮̮̮Œ̮ŢŁƜ̮Ť̮̮̮̮œķœ.̮

ƀ̮Ļ˫Ůƌ̮̮Ř̮ŲƏ̮ĹƖĕŗ˫ĕ̮˫Ļġ̮̮̮̮˫ ƓƮ̮̮˭ ƒƐ̮̮ķ̮Ʈ̮Ǝ̮̮̮ƌ̮̮ķŗ̮ƒƉōŘƌĢ̮ƍ̮ķƖŁ̮̮Ů̮ƂƏƧ̮̮̮ŗ̮Ɩłŝœ̮ų˫ļšķġ̮ğ̮ŔšĢ̮̮̮ō̮̮řķƜ̮ń̮̮̮ł̮ő˫ŝĢ̮̮̮̮˫ ƐŶƌ̮ƕĢ̮Ʈ̮̮



ŗ̮Ɩłŝœ̮˰ƍ˫̗łžğ̮˫Ł̮ƍ˫Ĝƌ̮řķġ̮Ģ̮ğŔš̮̮ļ̮ŶŁř˫Ļ̮ƕŘ̮Ɯ̮̮ł̮ő˫ƐšĢ̮̮̮̮̮ ƍ˫ƂƓœ̮œƖŶŞƌ̮(´̮ŗœ̮̅˫Ł̆Ĝ̮Ɖ̗ƈķŔļŵ̮˫ũŗŔ̗Ŏƌ̮ƕĢ̮̮̮ Ťť̮'˺˺&̮˲˳˺̮˲˳˶ 

 

ƒ̮ƉōŘƌ̮̇ŀŞƏķœķ̮ġ̮̮̮Ə̮˫Ļř̮ŘŦƐŵ̮˭ƍī̮ŗœ̮ƒěĢ̮̮̮̮ƒĻƌ̮̮Ɗ˫Źœķ̮ƍ˫Ļř̮ŗƖłŝœ̮Ɗ˫ŲƏ̮ŗœ̮̙ƌ˫ě̮ŗƖŭĢ̮œ̮Ɩšķ̮˫Ļ̮'Ʈ̮Ǝ̮̮˭ œƖŉƕ̮̮̮̩ œķœ̮˫ Ɠġ̮̮̮̮̮ ƍ˫Ļř
ŝ̮ŗ˫ŽĢ̮̮̮ƌ̮̮ƍ˫ŢƏĢ̮Ŕ̮ƐƓœ̮̮ļ̮ņŁ̮ƒěƜ̮ŀ̮̮̮ŗ̮Ɩłŝœġ̮̮̮̮˫ č̮ƒƏ̮̅˫Ł̆Ʈ̮ƍ̮˫̮̮̮̮ ƀƉŮƌŞ̮ƌƜ̮Ř̮̮̮ƒ̮Ə˫łŝī̮ƒĜƉĻ̮˭ƍī̮ƇƖŎŁķ̮ġ̮̮̮̮ŘĻķ̮ġ̮̮̮Ŏ̮Ůŝ̮ƒĻ̮ŗķŖğĢ̮̮̮̮̮ ŘŁķŘŽ

ķ̮̮ŗœ̮'ŀŝķ̮ƖŎƏ̮ƕ̮˫ƐŶƌ̮řķƮ̮Ǝ̮̮̮ƌ̮̮ƍ˫Ĝƌķ̮̅˫Ł̮̆˭ƒƏ˫łŝīĢ̮Ʈ̮Ŕ̮Ļ˫̮̮Š̮ƂƏ̮řķ̮ƒě̮˫ Ɠġ̮̮̮ŗ̮Ɩłŝœ̮˫̮ŽŘť̮̮̮̮̮̮̮̮̮̮̮̋ġ̮̮̮Ġ̮Ļ̮ƒƉť˫ŽƜ̮œ̮Ř̮̮ƍ̮˫ƌř˫ŝ̮ŗœ̮ƕƓ̮œĢ̮̮̮
Ļ̮̮ƕ̮ƍ˫̗łžğƜ̮ƍ̮˫̮̮ř̮ŗķƮ̮Ļ̮˫Ģ̮̮˫ Ɠġ̮̮̮Ɛ̮ƓŕĢ̮̮̮Ɩ̮ğƮ̮̮̩ ŔƐ̮̮ķ̮Ʈ̮̮˫ žġ̮̮̮Ŕ̮Ɛě̮ŠƂƏ.̮ ̮Ŕ̮ĻƮ̮Ǝ̮Ł̮ŘŁƜ̮̮˭ ĺ̮̮ļ̮ņŁ̮řķ̮ŜčƜ̮ŀ̮̮̮ŗ̮Ɩłŝœġ̮̮̮̮˭̮̮ ŀō˫ŝ̮œŗķƕ̮̅˫Ł̆
ƌ̮̮ƍ˫̗łžğĢ̮œ̮Ɩš̮̮š̮Ɩő̮ĺƈ˫Ɓ̮ŗœ̮ƕƧ̮̮̮ě̮ĮŁƜ̮Ŕ̮̮̮Ə̮˫̗łžğĢ̮̮̮Ɖ̮ŎŁř˫ĻƜ̮̮̮̮̮̙ƌĢ̮œ̮œŘğķ̮̮ŗœ̮'Ʈ̮Ǝ̮̮̮ŗ̮Ɩłŝœ˫Şč̮ŌŮŝġ̮̮̮̮˭œ̮̮̅˫Ł̮̆ŘŦƐŵƮ̮Ř̮Ġ̮̮
̮˫ č̮ŘĠƏ˫ŢƏƮ̮ƍ̮˫̮̮̮ŵƜ̮Ɛ̮Ģ̮̮̮̮˭Ə̮˫ƌř̮řŘƌĢ̮̮̮̮Ʈ̮̮̮˫Ə̮˫łŝīƧ̮̮̮Ƃ̮ŮƐƌĢ̮̮̮̮ƏƜ̮̮˭ ŀŞ̮̮ŗ̮ķŚĻķ̮ƒĻ̮ƒĜƉĻġ̮̮̮̮ķŘĻġ̮̮̮ƒ̮łŞŉŘĻř̮˫ŝġ̮̮̮ł̮ő˫ƐšĢ̮̮̮̮˭̮˫ Ƃƈķġ̮̮̮Ɖ̮ƌ˫ŶŁ̮ŗ˫ŢŽĢ̮̮̮
̮̮ ƕŗ̮ƕķœġ̮̮̮ŗ̮˫ŊƐƓġ̮̮̮̮̮ œķŔłƌķ̮ƒĻ̮ŀļŞƏƮ̮Ě̮̮̮Ŷ̮ũƕƜ̮ŀ̮̮̮ƌ̮̮ƇŔĻĢ̮œ̮Ɩšķ̮̮'Ʈ̮Ǝ̮̮̮ƌ̮̮ƍ˫ŢƏ̮ƇƖŎŁĢ̮Ŕ̮Ɠœ̮̮Ş̮ƌ̮ƒěƜ̮Ř̮̮̮ŗ̮Ɩłŝœġ̮ğ̮ŔšĢ̮̮̮̮̮ ̅˫Ł̆

ŝ̮ŗ˫Ž̮ƍ˫Ļř̮ŗœĢ̮̮̮ƒƏƌ̮ƖƔžƌ̮ųķŚłƏķ̮ƒĻ̮˫ƔƐŁĢ̮̮̮Ɣ̮łƐƌĢ̮̮̮ƌĢ̮̮˭ œƖš̮̮̮̮ ƒĜƉĻ̮˫ ƔƏŗœƮ̮ŀ̮̮̮ƍ̮˫ƌř˫ŝ̮ƒĻƓ̮œĢ̮̮̮̮ ƍ˫̗łžğ̮ŌŮŝ̮ŗœ̮˫ƐŶƌ̮ƕ̮ƒŉƖŁ
ƌ̮̮ƋłőĢ̮̮̇ œœŘğ̮̮̮ƂŽķĢ̮̮̮ƌ̮̮ƒěĢ̮ƍ̮ķƖŁ̮̮Ů̮ƂƏ̮ķŗ̮ƍīƧ̮̮̮˫̮ƔƏĢ̮Ʈ̮̮̮˫ Ɛš̮ƇƖŎŁł̮őĢ̮̮̮̮ķƮ̮Ǝ̮̮̮̮̮ ŘŦƐŵč̮̮ŗœƜ̮ŗ̮˫łŝƖ̮̮˫̮ƓƮ̮ƒ̮Ɛ̮̮ŀ̮ŞƏķœ'̮̮

˷̦̦ 'ƒ̦ŊƜłƏġ̦ŘƜğ 

Ģ̮łő˫Ɛš̮œŘĜƮƕŗ̮ŕ˫ŒŁķ̮˫Ļ̮Řũ˫ō̮ŠƓƕĘč&̮ġ̮ŗƖłŝœ̮̮̮˭ ƒƐƮ˫Ɠ̮̮Ř̮ƜŞƌ̮̮Ƈ̮ƖŎŁ̮̮Ř̮ŦƐŵ̮̮̮̅ ˫Ł̮̮̆ŗ̮œ̮̮ƍ̮˫Ļř̮̮Ģ̮ŝŗ˫Ž̮̮ķ̮ŗ̮̮ƒ̮Ə̮̮ƒ̮Ļƍ̮ķƖƐŵ̮̮
ƒ̮ŵƖ̗Ŋƌġ̮ķ̮̮̮řķ̮̮ġ̮˫ƓœŘĻŗ˫ě̮̮̮˭ ̩ŔƐěķŘč̮̮ƒ̮ĜƉĻ̮̮̮ƒĻƧ̮Ļ˫ņƌ̮̮Ě̮Ʈ̮̮Ŕ̮ƐƮķŘŽ̮̮Ƌ̮ŊŞƐƌ̮̮̮ƕ̮̮ƒ̮ƉōŘƌŔ̮Ɛƌ̮̮̮řķ̮̮ġ̮ŗƖłŝœĢ̮ğŔš̮̮ġ̮ř˫ŝř˫Ļ̮̮œ̮Řě̮̮ '̮̙ ƜƉŎŁ̮̮
̮̩ œķœ̮˫ Ɠ̮̮ƍ̮˫ŢƏ̮̮̮œķœ̮̮̮ƒě̮̮ų̮ƖƐŁ̮̮ġ̮œŘěŗ˫ě̮̮̮̅ ˫Ł̮̮̮̙̆ ť˫ō̮̮ŀ̮ěŘō̮̮Ģ̮ŊƮŗŔŁ̮̮Ě̮Ʈ̮̮ŋ̮Řŭƥ̮ŗķƕ̮̮Ģ̮ƌƖƔžƌ̮̮ŗ̮ķŔƮ˫č&̮Ģ̮ƐŶƮ̮̮ŋ̮Řŭŗ̮ķƕƥ̮̮̮Ř̮ƜŞƌ̆&̮
Ƨ̮ŮƂƏ̮̮̮̅ ƍ˫Ʈ˫č&̮ŗ̮œ̮̮œ̮ķŔłƌķ̮̮ŗ̮˫łŝƖƜč̮̮Ģ̮ƌƖƔžƌ̮̮ƒ̮ƐƮ˫Ɠ̮̮̮̇ ŀŝķ̮̮ġ̮ŗ˫łŝƖƜč̮̮̮ƒě̮̮̮řķ̮̮̮̩ řƖōġ̮˫Ɠ̮̮ƒ̮ĻŘŊŁŗ̮ƖŎƌ̮̮ř̮˫Źī̮̮̮Ģƌœ̮Ɩš̮̮̮ƕ̮̮̮ƒĻ̮̮ŋ̮ƖŮŝ̮̮

̮˭ ĢŵķŚłƏķ̮̮ƒ̮Ə˫Ļ˫Ʈřŗķ̮̮̮ƕ̮̮Ģ̮Ə˫̗łžğ̮̮Ƌ̮łő̮̮̮Ģƌœ̮œŘğ.̮ ̮ƒ̮łŽ˫Ʈƒ̮Ļ̮˭ƒƜƈƕķ̮̙ōķŘƌ̮ŗœ̮̅˫Ł̮̆ƒě̮œķœ̮ƍ˫ŢƏ̮˫ƓĻ̮ŘŊŁ̮ŘĻ̮ƋƜƂłŞƌ̮ŗƖŭƧ̮̮̮ƍ̮ŔĻ̮̮ ŔƐƌ
ŀ̮š˫ĠƏ̮ƀƮŘŭ̮řķ̮˭ŜĎŝ̮ƕ̮ŀŝķ̮ĢĜłƌ̮ĢƮ˫ŪŽ̮ŗķŖğ̮ƕ̮ŀěŘōƊ̮˫ŲƏ̮ġŗ˫Ŷłŝķ̮ġ˫Ɠ̮̩ řƖō̮ƒĻ̮˭ŔƐƌ̮̮ ˭ŀƜ̗ě̮˭ƍ˫ƌř̮ġ˫Ɠ

Ģ̮ƌ̮şŘłŞğ̮ŠƐě̮ŀƮ˫Ź̮ƕ̮ŀƜžƜěĢ̮ƌ̮ŘƜƜźŁ̮ĢƌƖƔžƌ̮ƥřƖō̮ŔƐĕŘƓ̮˭ĢƏ˫Ɯƌ̮̙ōķŘƌ̮ƎƮķ̮ŗœ̮'ŔĻ˫Ʈ̮̮ŀő˫ŝ̮˭ŔƐě̮̮ ĢŝŔƐƓ
ŋ̮Řŭ̮̩ ŗķƕ&̮Ģ̮ƐŶƮ̮̮œ̮ķŔłƌķ̮̮Ě̮Ʈ̮̮Ŕ̮ƐƮķŘŽ̮̮̮˫ Ł̮̮ƍ̮ŔƜŝŗ̮̮ƒ̮Ļ̮̮ƒ̮Ə˫łŝīġ̮ķ̮̮Ǝ̮ƜƜŶŁ̮̩ ŔƐƐě&̮ƒ̮Ļŗ̮Ɩŭ̮̮ġ̮ŗķœ˫ƐŶƌ̮̮Ű̮žō̮̮Ģ̮ƌœ̮Ɩš̮̮'Ǝ̮Ʈķ̮̮ġ̮ŗķŔƮ˫č̮̮
ŋ̮Řŭ̮̩ ŗķƕķ̮ġ̮̮̮̮˭Ŕ̮Ʈİƌ̮̮Ǝ̮Ʈķ̮̮ƒ̮łĜƏ̮̮ŀ̮ŝķ̮̮ƒ̮ě̮̮ġ̮ŗƖłŝœĢ̮ğŔš̮̮ŗ̮œ̮̮ƍ̮˫Ļř̮̮̮˭ Ģŝŗ˫Ž̮̮Ŕ̮ƐƏ˫̗Ɠ̮̮ƒ̮ĖƏī̮̮ƒ̮ƐƮ˫Ɠ̮̮œ̮˫ƔƐŢƜč̮̮Ģ̮ƌ̮˭ ŔƐě̮̮ġ̮ŔƐƮķŘŽ̮̮
ŀ̮ő˫Ɛš&̮̮˫ Ɛļƌ̮̮̮ƕ̮̮Ģ̮ŊƮŗŔŁ̮̮̮˭ ŀŝķ̮̮̮ƒƏ̮̮Ƨ̮ŊƜłƏ̮̮Ɖ̮ŎŁř˫Ļ̮̙ Ɯ̮˫ƐŶƌ̮řķ̮̙ƂłŞƌ̮̮ġŗƖť̮ĿķŘƜƜźŁ̮˫Ʈ̮ĢƏ˫Ɣğ˫Ə̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮ '̮̮ƧłŞŉŘĻ̮̮ġŘŲƏ̮ƧłĜƏ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏
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Abstract 

Located in Dashti County, Bushehr Province, Hanashur is one of the villages of Tasuj Rural District, 

Shanbeh and Tasuj Districts. The Hanashuri dialect is a Persian language variety in Bushehr 

Province. Interviews with 12 speakers (10 speakers aged over 50 and two young and literate 

speakers) were done. Field study and descriptive-analytical methods as well as library tools were 

used in this present study. This study analyzed the production method and characteristics of 

consonants, vowels, and syllable structure in the Hanashuri. Based on the findings, this dialect has 

25 consonants and 21 vowels (6 simple and 15 complex). The consonants are all of the aspirated 

type. There are two consonants /w, Ǽ/ in addition to the Persian consonants of standard. Moreover, 

some̮ ̮diphthong and̮ ̮triphtong̮ ̮were identified recorded for the first time in this Persian language 

dialect. Hanashuri includes /iou/, /oue/, and /uai/ triphtongs. The absence of first cluster, the 

beginning of the syllable with the consonant and the termination of the syllable by the maximum of 

two consonants, are the constraints of syllable structure in Hanashuri. Syllables in Hanashuri are 

light, heavy and superheavy and cv(:)(c(c)) is the general pattern of syllable structure. The absence 

of non-words and justification of some phonological processes such as elimination and metathesis 

are the advantages of sonority theory in Hanashuri syllables. 

Keywords: Consonant, Hanashuri Dialect, Minimal Pair, Phonology, Vowel. 
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Extended Abstract 

1. Introduction 
Hanashur is a village of Tasuj rural district of Shonbeh and Tasuj district of Bushehr 

province, Iran. In a different perspective from previous researchers and without 

considering political geography, Gholami (2021) divides the Iranian language 

varieties present in this province into two groups: Standard Persian language 

varieties, which standard speakers have mutual understanding of, and Standard Non-

Persian language varieties, which standard speakers do not have deep mutual 

understanding of. The Hanashuri dialect is a branch of the Southwestern Iranian 

languages and a standard Persian language variety (Gholami, 2025). The most 

important issue for linguistic activities in various areas of the Hanashuri dialect is 

the lack of systematic linguistic research on this dialect and its revival, which sooner 

or later, like other dialects, will gradually be forgotten with the industrial progress 

of societies and the development of technology. The aim of this research was to 

analyze the phonological system and apparatus in the Hanashuri dialect, which was 

carried out based on the linguistic corpus of popular culture; accordingly, this 

research tried to see what is the diversity, characteristics, and distribution of 

phonemes in the Hanashuri dialect? 

Among the dialects closest to Hanashuri, one can mention Sarmaki, Dohuki, 

Firuzabadi Persian, Farrashbandi and Dehrami, of which, apart from a few studies 

related to the compilation of these dialects by other researchers, no research has been 

conducted. Among them, Karachi (2011) analyzed the Firuzabadi Persian variety, 

which is very similar to Hanashuri. Karachi (2012) also described the verb in 

Firuzabadi Persian in particular. Salami (2015) analyzed the phonetic and 

grammatical features of the Firuzabadi dialects. Gholami (2025) subjected the 

Hanashuri dialect to linguistic analysis. Gholami, Rahimian and Hajiyani (2025) 

studied the verb system in the Hanashuri dialect and analyzed the Hanashuri dialect 

in terms of the representation of grammatical relations. 

2. Method 
A combination of field, descriptive-analytical methods with library tools were used 

in this study. The data were collected, analyzed, and analyzed using the same 

methods. The corpus of Hanashuri popular culture, which exceeds 50,000 words was 

compiled based on the recommendations of the Handbook for Collecting Dialects of 

the Academy (2023) and field interviews conducted with desirable speakers (10 

speakers over 50 years old and two young and literate speakers) and recording their 
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voices with IPA letters. Next, the linguistic corpus was analyzed based on the 

framework and rules of phonology, and the research requirements were extracted, 

recorded, and recorded; also, the results were validated by listening to them again 

and obtaining the approval of a second specialist. The main framework of this study, 

for extracting minimal pairs and ultimately Hanashuri phonemes, is based on the 

theory of the Prague School. 

3. Results 
The Hanashuri dialect has 25 consonants and 21 vowels (6 simple and 15 complex). 

The consonants are: /p/, /b/, /t/, /d/, /k/, /g/, /f/, /v/, /s/, /z/, /ώ/, / /, /ᾣ/, /ᾠ/, /ɢ/, /Ὓ/, 

/m/, /n/, /Ǽ/, /l/, /r/, /w/, /j/, /h/, /ᾐ/, all of which are of the pulmonic type. /i/, /e/, /a/ 

are the front simple vowels and /u/, /o/, /ὅ/ are the back simple vowels in Hanashuri. 

Moreover, complex vowels are divided into two groups: diphthong and triphthong. 

/ei/, /ou/, /oi/, /ai/, /ui/, /iu/, /ua/, /uὅ/, /ὅi/, /oὅ/, /ia/, /iὅ/ are diphthong and /iou/, 

/oue/, /uai/ are triphthong in Hanashuri. Syllables in Hanashuri are light, heavy, or 

superheavy in terms of syllabic weight, and cv(:)(c(c)) is the general pattern of 

syllable construction. 

4. Discussion and Conclusion 
The results showed that the phonological diversity in the Hanashuri dialect is greater 

than in Standard Persian and other Iranian dialects.̮̮In Hanashuri, there are two 

consonants /w, Ǽ/ in addition to those found in Standard Persian. The voiceless 

glottal-stop /ᾐ/ and the voiced postalveolar fricative / / are not observed in final 

position. The voiced velar nasal consonant /Ǽ/ is not observed in initial position. The 

approximate consonant /w/ is not observed in initial and final positions. Hanashuri 

has 21 simple and complex vowels. Simple vowels are divided into two groups: front 

and back and are similar to standard Persian. Some diphthongs and triphthongs have 

also been recorded for the first time in Persian varieties. The triphthongs /iou/, /oue/, 

and /uai/ in Hanashuri belong to this group. There are several restrictions on the 

initial position of Hanashuri syllables. This position is never empty. Only a 

consonant can be placed in this position and a consonant cluster is never placed in 

this position. The most important restriction governing the nucleus in Hanashuri 

syllables is that it is always filled with a vowel. This position is filled with at least 

one and at most three vowels (a triphthongs complex vowel). There are several 

restrictions on the final position of Hanashuri syllables. First, only a consonant can 

be placed in this position. Second, it is filled with at least zero and at most two 

consonants. In Hanashuri, there is no triple consonant cluster at the end of the 

syllable. The sonority scale decreases from the nucleus of the syllable toward the 
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margins (the beginning and end of the syllable). Among the advantages of the 

sonority theory, one can point out that it justifies the permissibility or non-

permissibility of some clusters in the Hanashuri dialect. Accordingly, it can be said 

that to a large extent, the reason why non-words do not appear in this dialect is the 

impermissibility of the sonority envelope of syllables in them. Also, the sonority 

principle can justify the cause of some phonetic processes in Hanashuri. For 

example, the elimination process in the dialect can be created due to the observance 

of the sonority envelope. In addition, the sonority principle can largely justify the 

metathesis process. During this process, after the sequence of two phonetic units is 

shifted at the end of the syllable, a permissible sonority envelope is formed. 
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̮̮ġķŗķœ̮ŠƮƖğ̮ƎƮķ̮˭ŔƓķƖš̮ś˫ŝķ̮ŘĻ̮'ŀŝķ̮ƒłŽŘğ̮ŗķŘƁ̮ġƕ˫ěķƕ̮œŗƖƌ̮ġŗƖš˫Ɛō˳˶̮̮̮̮ƕ̮ƍķƖŒ̗Ɠ˳˲̮̮̮̓ƒěķƕ˷̮̮̮̮ƕ̮̩œ˫ŝ˲˶̮̮̮̮ 'ŀŝķ̮̒ĺěŘƌ
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˲˴˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

˲ƒ̦ƌ̦ŔƂƌ̦'̦̦̦̦̦̦̦̦̦̐
Š̮ƮƖğ̮̮ ˭ŘƔšƖĻ̮ƍ˫łŝķ̮'ŀŞƜƏ̮ġœ˫Ʈř̮ŀƌŔƁ̮ġķŗķœ̮˭ƍķŘƮķ̮ŗƖŢě̮ŗœ̮Ģŝ˫Ɛšƒ̮Ɖ̗ŉřķ̮ƀ̮ŭ˫Ɛƌ̮̮̮̮ĢŢƮƖğ̮ų̮ƖƐŁ̮˫Ļ̮ƕ̮ŀƈ˫ťķ˫Ļ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮

Ģ̮ƌ̮ĹƖŞŎƌ̮ƍķŘƮķ̮ŗœ̮ĹƖƉŮƌƍ̮ī̮˭ƍƖƐě˫Ł̮ƒě̮œƖšƍ̮˫Ɛĕ̮̮ƒ̮ŉƖŁ̮œŗƖƌ̮˭ŀŝķ̮ƒłŞƮ˫š̮ƒě̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮ ̮̮̮̮̮̮̮ƍ̮˫Ļřƍ̮˫ŝ˫Ɛš̮̮̮̮ 'ŀŝķ̮ƒłŽŘĠƏ̮ŗķŘƁ
̮̮ĢƌƤŹ̮̓˲˵˱˱̮̮̮̮̒ķŘĻ̮̮ƎƜŢƜč̮ƍķŘĠŢƓƕĘč̮˫Ļ̮ŚƮ˫̗łƌ̮̩˫ğŔƮœ̮ĚƮ̮ŗœ̮ƕ̮ƒļŁŘƌ̮ƎƜłŞŒƏ̮ġ&̮̮̮Ǝ̮łŽŘğ̮ŘŲƏ̮ŗœ̮ƍƕŔĻ̮̮̮̮ ġ˫ƜŽķŘźŉ
Ģ̮ŝ˫ƜŝŠ̮ƮƖğ̮řķ̮ŗ˫ƜŶƌ̮Ģŝŗ˫Ž̮ƍķŗƖŢƮƖğ̮̙Ļ˫Ƃłƌ̮ęŗœ̮ƕ̮ĢŢƮƖğ̮ġ˫ƜŽķŘźŉ̮ś˫ŝķ̮ŘĻ̮˭̮̮ ŘƔšƖĻ̮ƍ˫łŝķ̮ġ˫Ɠ&̮̮̮ƒ̮ƏƖğ̮̮ ġ˫Ɠ
̮̮ĢƏ˫Ļř̮̮̮̮̮̮̮̮̏Ģ̮ƏķŘƮķ̮̮Ģ̮ƌ̮ƒƮŚŊŁ̮˭ƒłŝœ̮ƕœ̮ƒĻ̮ķŗ̮ƍ˫łŝķ̮ƎƮķ̮ŗœ̮œƖŉƖƌƒ̮ƏƖğ̮˭ŀŞŒƏ̮̇ŔƐě̮̮ƍķŗƖŢƮƖğ̮ƒě̮ŗ˫ƜŶƌ̮Ģŝŗ˫Ž̮̮ĢƏ˫Ļř̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏

Š̮ƮƖğ̮ƎƮķ̮řķ̮˭ŗ˫ƜŶƌ̮̒'''ƕ̮ĢƏ˫Ţ̮Ł̮˭ġŚƮŗ̮˭Ģ̗ŉ̮˭̮ġŗķŚƌ̮ŔƐ̮ğ̮˭ĢěƖƓ̮œ̮˭ġŘƔšƖĻ̮˭ĢĜ̮ƌŘ̮ŝ̮˭ġŗƖš˫Ɛ̮ō̮̓Ɠ˫̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̌̌̍̌ ̮̮̮̮̮̮̮̍ ̮̮̮̮̮̮̮̮̮̮̮̮̮̏̌ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̏ ĢƉĻ˫Ƃłƌ̮ęŗœ
ƒ̮ƏƖğ̮˭ŘĠƮœƕœ̮'ŔƏŗķœŠ̮ƮƖğ̮ƎƮķ̮řķ̮˭ŗ˫ƜŶƌ̮ƍķŗƖŢƮƖğ̮ƒě̮ŗ˫ƜŶƌ̮Ģŝŗ˫Ž̮ŘƜŹ̮̮ĢƏ˫Ļř̮ġ˫Ɠ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏̓ ̮˫Ɠ̮̮œ̮̮̮̌Ɯłš̮̮˭ĢƏķƕ̮œŘ̮ě̮˭ĢƏ˫ƜŒƜ̮š̮˭ĢŁ˫̮̮̮̮̮̮̮̮̮̮̮̮̍̍ ̮̮̮̮ ̮̮̮̮̮̮̮̮̏

̮̮ğ̩̮̮̮̏ƕ˫Ɛġ̮ķƒ̮ƈƕœ˫Ļ̮˭̮̮̒'''ƕ̮ġŘƜŒƈķƖ̮Ļ̮˭ġķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̍ęŗœ̮̮̮ƀƜ̗ŵ̮̮̮̮̮̮̮̮̏ĢƉĻ˫ƂłƌƋ̮ƜŞƂŁ̮ƒĻ̮ƀƜƁœ̮̩˫ĠƏ̮˫Ļ̮'ŔƏŗķŔƏĢ̮ƌ̮Ģč̮˭̩Ŕšœ˫Ʈ̮ġŔƐĻ̮̮ ƒě̮ƋƮŘĻ
Š̮ƮƖğ̮řķ̮ƒłŝœ̮ƍī̮řķ̮̙Ļ˫Ƃłƌ̮ęŗœ̮˭ŗ˫ƜŶƌ̮ƍķŗƖŢƮƖğĢ̮ğĘƮƕ̮ƍƕŔĻ̮ƒě̮ŔƏŗķœ̮ġŘƔšƖĻ̮ġ˫Ɠ̮̮Ģ̮Ʈ˫Ɛě˼̮̮̮̮ ŗƖőŗœ̮ƧłĜƏ̮ƎƮķ̮ƕ̮ŔƐłŞƓ
̮̮ƇƖžźƌ̮ƎƜŢƜč̮ƍķŘĠŢƓƕĘč̮ŘŲƏ̮řķ̮˭ƒ̮ŉƖŁ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̐ŀ̮ŝķ̮̩ŔƏ˫ƌ̮̮̮̮ ˭ĢƌƤŹ̓˲˵˱˵̮̮̒'̮

̮̮̮̆ ŠƮƖğġ̮ŗƖš˫Ɛō˽̮̮̮̅ƍ̮˫Ļř̮Ƨő˫š̮řķ̮̮ ĢƏķŘƮķ̮ġ˫Ɠ̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĢƌƤŹ̮̓ŀŝķ̮ĢĻŘŹ̮ĹƖƐŉ˲˵˱˵ż̮ƈķ̮̮ ˭ŗƖš˫Ɛō̮'̒
ř̮ķ̮̮Ģ̮ƌ̮ŘƔšƖĻ̮ƍ˫łŝķ̮̮Ģłšœ̮ƍ˫łŝŘƔš̮ŇƖŞ̮ŭ̮ƕ̮ƒļƐ̮š̮ŠŒĻ̮̮ŇƖŞŭ̮ƍ˫łŞƓœ̮ġ˫Ɠ˫łŝƕŗ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̍ ̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮ ŗœ̮'Ŕš˫Ļƌ̦˫Ɛŝŗ˫ŽƧ̦̦̦Ř̦ť˫Əġ̦̮̮̮̮ ˫Ļ̮ŚƜƏ

̮̮œ˫Ʈ̮˫łŝƕŗ̮ƎƮķ̮řķ̮˭Ģłšœ̮ęƖƉĻ̮̮ŇƖŞŭ̮ĢōķƖƏ̮řķ̮̅ŗƖš˫Ɛō̆ġ̮œ˫Ļī̮Ɗ˫Ə̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮ŀ̮ŝķ̮̩Ŕš̮̮Ģ̮ƐƜŞō̮̮̓˭ĢƮ˫ŞŽ˲˴˹˹̮̮̮̒ ˭̩řƕŘƌķ̮'
̮̮Ɠ̮̆Ɗ˫Ə̮˫Ļ̮ƍ˫ƜƌƖĻ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ŗ̮ƖŢƜ̮Ɛ̮̮̮̮̮̮̏˾Ģ̮ƌ̮œ˫Ʈ̮˭œƖő̮ġœ˫Ļī̮řķ̮̮̮̅'ŔƐƐěĢ̮ğĘƮƕ̮řķ̮̮ġ˫Ɠŗ̮œ̮ƒ̮ŉƖŁ̮ŗƖőŗœ̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮ŇƖŞ̮ŭ̮ƍ˫łŞƓœ̮̮̮̮̮̮̮̮̮̮̮̮̮̏&̮̮̮ƒ̮Ļ̮̮ ġœ˫Ļī̮̩ĘƮƕ
̮̮ ŗƖš˫Ɛō&̮̮̮ŀ̮šķŔŝ˫č̮̮Š̮ƮƖğ̮řķ̮̮̮ƏƜ̮ƍ̮˫ŢƏ˫ě˫̮̮ŀ̮ŝķ'̮̮̮̮̮ Ģłšœ̮ƍ˫łŝŘƔš̮ƧŵƖ̗ŊƌŘƮř̮˭Ģŝ˫Ɯŝ̮ġ˫ƜŽķŘźŉ̮ŘŲƏ̮řķ̮˫łŝƕŗ̮ƎƮķ

Ģ̮ƌƒ̮Ļ̮˭ĢŢƮƖğ̮ġ˫ƜŽķŘźŉ̮ƕ̮Ŀ˫̗ƜŞƂŁ̮ŘŲƏ̮řķ̮Ģƈƕ̮̇Ŕš˫ĻĢ̮̗Ə̮˭ęŘłŢƌ̮ƍ˫ğėķƕ̮řķ̮ŘƜŹ̮̮ ƧŵƖ̗Ŋƌ̮ŘƮř̮ķŗ̮ŠƮƖğ̮ƎƮķ̮ƍķƖŁ
ƒ̮ƏƖğ̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ĢƌƤŹ̮̓ŀŞƏķœ̮ĢŁ˫Ɯłšœ̮̮ŠƮƖğ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮˲˵˱˵Ĺ̮̮̮'̒ƒ̮ĻĿ̮ŗƖť̮̮̮̮˭ŗƖš˫Ɛō̮ġ˫Ɠ˫łŝƕŗ̮ŠƮƖğ̮˭Ģ̮Ɖě̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̐

Ģ̮ƌ̮ķŗ̮ŇƖŞŭ̮ƍ˫łŞƓœ̮řķ̮'̮'̮'̮ƕ̮ęƖƓœ̮˭ĚƌŘŝƒ̮ƏƖğ̮ŀŞƮ˫Ļƒ̮ƏƖğ̮'œŘ̗šŘĻ̮̩ĘƮƕ̮ĢƮ˫Ɠ̮̮˭ġŔƐļšķ̮ŘŽ̮˭ĢěƖƓœ̮˭ĢĜƌŘŝ̮ġ˫Ɠ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮ ̮̮̮
Ě̮ƮœŚƏ̮˭ġœ˫ĻīřƕŘƜŽ̮̮Ģŝŗ˫Ž̮ƕ̮ĢƌŘƓœ̮̮̮̮̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮̮̮̮̏ ̮̮̮̮̮ ̮̮̮̮̮̮̮Š̮ƮƖğ̮ƎƮŘŁ̮̮ ŔƐłŞƓ̮ġŗƖš˫Ɛō̮ƒĻ̮˫Ɠ̮̮ ˭ĢƌƤŹ̓˲˵˱˵̮̮̒'̮

ƌ̮Ƌ̮ƔƎ̮ƮŘŁ̮̮ŀ̮̮Ɯƈ˫̮ŶŽ̮ġķŘĻ̮ƒƉĶŞƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐̐ƍ̮˫Ļř̮ġ˫Ɠ̮̩ řƖō̮ŗœ̮Ģłő˫Ɛšœ̮ƖļƏ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮żƉłŒƌ̮ġ˫Ɠ̮̮̮̮Řł̗ěŠ̮ƓƕĘč̮̮

 

1. ergative 

2. Hanashuri dialect 

3. Heneyshur 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˴˸ 

 

̮̮Ģ̗Ɖŵ̮̮̮̮̮̮̮̏ƍ̮˫Ļř̮˫ Ɛšƒ̮Ə˫ŝ̮̮̮̮ŗœƎ̮Ʈķ̮˫Ļ̮ƒŮĻķŗ̮̮Š̮ƮƖğ̮̮Š̮ƮƖğ̮ŘƮ˫ŝ̮ƕ̮˫ ƔƏī̮ġ˫Ɯōķ̮ƕ̮ŇƖŞŭ̮ƍ˫łŞƓœ̮ġ˫Ɠ̮̮̮Ģƌ̮̮ ˭œƕř̮˫Ʈ̮ŘƮœ̮ƒě̮Ŕš˫Ļ
Š̮ƮƖğ̮ŘĠƮœ̮ŔƐƏ˫ƌě̮̮˭ġŗƕ˫ƐŽ̮ƧŶŝƖŁ̮ƕ̮ŴƌķƖŉ̮ĢłŶƐť̮ŀŽŘŢƜč̮˫Ļ̮˭˫ƓƋ̮̮̮ ƕ̮̩Ŕš̮ĞƏŗƒ̮ĻƇ̮˫̗łōķř̮Ʈ̮œ̮˫ƒ̮Ļ̮˭̮̮̮̮ ĢŊƮŗŔŁ̮ĢšƖƌķŘŽ
Ģ̮ƌ̮ĢƔłƐƌĢ̮ŮƮķŘṧ̮ŔƏƖš̮̮̮̮ƒě̮̩ ŗƕœ̮ƎƮķ̮ŗœ̮̮̮̮ ŐƮŗ˫Ł̮řķ̮̮ ġ˫ƓŗƖŢě̮ŗœ̮̮ řķ̮ġœ˫Ʈř̮̮ Ģƈ˫̗š̮ġ˫ĜƮŘƌī̮̮ ƕ̮˫ čƕŗķ̮̮̮˭̮̮ ̙Ĝšŀ̮ŝķ̮ƒłŽŘğ̮̮
̮̮̮̓˭ƍ˫Ʈœ̮Řƌř̮̮̮̮̮̮̮̮̮̮̐˲˴˸˺̮̮̒'̮̮ƒ̮ƏƖğ̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮ƒě̮ŀŝķ̮ĢŁŗ˫ļŵ̮̅ƍ˫Ļř̮ġ˫Ɯōķ̆ƒ̮Ļ̮˭şƖƌ˫ő̮ƕ̮ġœƖĻ˫Ə̮ŧŘŶƌ̮ŗœ̮̮ĢƏ˫Ļř̮ġ˫Ɠ̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮ ŗ˫ě

Ģ̮ƌ̮ƒłŽŘğĢ̮ƌ̮ƍ˫ƜĻ̮ƕ̮œƖšƒ̮ƏƖğ̮ƎƮķ̮œ̮ŔŊƌ̮Ŀ˫Ɯō̮ġķŘĻ̮ƒě̮ŔƐě̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮Ƈ̮̮˫ŶŽ̮şƕŗ̮řķ̮ĢłŞƮ˫Ļ̮˭ĢƏ˫Ļř̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ŀ̮̗ŞƁ̮̮ƍœŘě̮̮̮̮̮̮ ̮̮̮̮̮̮̏ żƉłŒƌ̮ġ˫Ɠ
̮̩ ėķƕ̮ġķŘĻ̮ġėķƖłő˫ŝ̮̩˫Ġłŝœ̮ŔƐƏ˫ƌ̮̮œŘě̮̩œ˫žłŝķ̮ġř˫ŝ̮̮˭Ģ̗ƮŘĜƈķŔļŵ̓˲˴˺˳̮̒Š̮ƓƕĘč̮ŘƮ˫ŝ̮ƕ̮Řũ˫ō̮ŠƓƕĘč̮'̮̮ ġ˫Ɠ

Ǝ̮Ʈķ̮ĢŢƮƖğƒ̮Ļ̮ĢƐƜƐĕƒ̮Ļ̮̮̩˭ƖƂƈ˫Ļ̮ĿŗƖť̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮˭̩Ŕšœ˫Ʈ̮œŗķƖƌ̮řķ̮ŘƜŹ̮˫ ŢĠƓķŗġ̮̮̮̮̩ řƖō̮ŗœ̮ĢƉĵ˫Şƌ̮̮ ˭Ģŝ˫ƐŢƏ˫Ļř̮żƉłŒƌ̮ġ˫Ɠ
ƒ̮ŢƮŗ̮˭ĢŒƮŗ˫ŁĢ̮ƌ̮ŚƜƏ̮Ģŝŗ˫Ž̮ƍ˫ğėķƕ̮Ƈ̮ƖŎŁ̮ŘƜŝ̮ƕ̮Ģŝ˫Ɛš̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮ ̮̮̮̮ƒ̮Ļ̮ƒě̮ŔƐš˫Ļƒ̮ƂƉō̮ŔƐƏ˫ƌġ̮˫Ɠ̮̮Š̮ƓƕĘč̮ŗœ̮̩œƖƂžƌ̮̮ ˭żƉłŒƌ̮ġ˫Ɠ

Ģ̮ƌ̮˫žƮķ̮ķŗ̮œƖő̮ŠƂƏĢ̮ƌ̮Ě̗ě̮˭żƉłŒƌ̮Ŀ˫Ŷƈ˫Ůƌ̮ƍŔƜŝŗ̮Ƈ˫̗ě̮ƒĻ̮ƕ̮ŔƐƐě̮˫Ļ̮ƒě̮ŀŝķ̮ŌũķƕŘ̮č̮'ŔƐƐě̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̍Š̮ƓƕĘčġ̮˫Ɠ̮̮
ŀ̮ļŅ̮ƕ̮ŔƐ̗šƕŗĹ̮Ɩĕŗ˫ĕ̮ŗœ̮ŬļũƕŠ̮ƮƖğ̮˭Ģ̗Ɖŵ̮ġ˫ƓĢ̮ƌ̮ķŗ̮ġœƖĻ˫Ə̮ŘŮő̮ŧŘŶƌ̮ŗœ̮ġ˫Ɠœ̮Ɩš̮̮̮̮Ŀ˫ŊƏ̮̙˭ƌ˫ě̮̮Ƈķƕř̮řķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏

œ̮ķœ'̮̮
̮̮ŻŔƓ̮˭ ŠƓƕĘč̮ƎƮķ̮ƥĘƮƕ̮̮Ɗ̮˫ŲƏ̮ġƕ˫ěķƕ̮̮Ģ̮ŉķƕ̮̩˫Ġłŝœ̮ƕ˼̮̮ġ̮ŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮ŀ̮ŝķ̮̮Ļ̮̮ƒě̮̮̮˫Ř̮Ļ̮ƒƜĜŁ̮̮̮̮ĢƏ˫Ļř̮ƥŘĜƜč̮̮̮̮̮̮̮̮̮̮̮̮̏˽̮̮
ƒ̮̮ƌ˫ŵ̮ĞƐƓŘŽ̮̮̮̮̮̮̮̮̮̮̮̐˾̮̮̮̮ ĿŗƖťŀ̮ŝķ̮ƒłŽŘğƒ̮Ļ̮ĢŢŝŘč̮˭ŠƓƕĘč̮ƎƮķ̮ŗœ̮ś˫ŝķ̮ƎƮķ̮ŘĻ̮̮̇˰ ŀŝķ̮ŋŘŮƌ̮ŘƮř̮ŋŘš̮

&̮̮̮Ģ̮ğĘƮƕ̮˭ĢƏƖğ˫ƏƖğ̮˫ Ɠ̮̮Ň̮ķƕ̮̮ŴƮřƖŁ̮ƥƖŎƏ̮ƕ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏˫ Ɠ˿̮̮̮̮ ƒĻ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœĿ̮ŗƖť̮ƒĕ̮̮ŀ̮ŝķ̮̮˯

˳Ș̌ƓƕĘč̦ƧƐƜŢƜč̦'̦
̮ŗœū̮˫ļŁŗķ̮Ƨ̮ƐƜŢƜč̮˫Ļ̮̮̮̮ĢĻŘŊŁ̮̮̮̮̮̮̮̮̮̏ ŠƮƖğġ̮ŗƖš˫Ɛō̮̮ ˭ƒ̮Ļ̮ƕ̮ŀŝķ̮ŗķƕķŚŝ̮ƒě̮ƍ˫ƐĖƏī̮̮ ŬŝƖŁ̮ĢŢƓƕĘč̮Řł̗ě̮ƍƖƐě˫Ł̮˭ţ˫ő̮ŗƖŭ

̮̮ƒłŽŘğ̮ĿŗƖť̮˭ƍķŘĠŢƓƕĘč̮ŘƮ˫ŝƒ̮Ļ̮̩ķƖő̮̇ŀŝķĿ̮ŗƖť̮̩ƖƜš̮˫Ʈ̮Ģł̮Ɛŝ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮ ̇Ģ̗Ɖŵ̮ĹƖĕŗ˫ĕ̮ġķŗķœ̮ƕ̮Ģ̗Ɖŵ̮ġ˫Ɠ
Ɖ̮̗ŉřķƧ̮̮̮Ě̮ƮœŚƏŠ̮ƮƖğ̮ƎƮŘŁĢ̮ƌ̮ġŗƖš˫Ɛō̮ƒĻ̮˫ƓŠ̮ƮƖğ̮ƒĻ̮ƍķƖŁœ̮̮˭ĢĜƌŘŝ̮ġ˫Ɠ̮̮ƕ̮ġŔƐļšķ̮ŘŽ̮˭ġœ˫ĻīřƕŘƜŽ̮Ģŝŗ˫Ž̮˭ĢěƖƓ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮

̮̮ƒě̮œƖ̗Ə̮̩ŗ˫šķ̮ĢƌŘƓœķ̮řķƮ̮Ǝ̮Ļ̮Ɯ̮Ǝ̮̮̮ƒ̮Ļ̮ŚƜƏŠ̮ƓƕĘč̮œƕŔŶƌ̮ŚŉŠ̮ƮƖğ̮ƎƮķ̮ġŗƕīœŘğ̮˫Ļ̮ū˫ļŁŗķ̮ŗœ̮ĢƮ˫Ɠ̮̮ ƒłŽŘƮŖĎƏ̮ĿŗƖť̮˭˫Ɠ
'̮ŀŝķ̮

 

1. phonological system 

2. Corpus of language 

3. Folklore 

4. phonemes 



˲˴˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮̮ġŗ˫ŢŽķ̮˭ƍ˫Ɯƌ̮ƎƮķ̮řķ̮̓˲˴˸˸̮̮̮̒ķ̮̩̮œŘě̮ĢƮ˫̗Əř˫Ļ̮ķŗ̮ŔƐļšķ̮ŘŽ̮ġ˫̗Ɯŝ̮ŬƂŽ̮˭œƖő̮ŘŅķ̮ŗœ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ńō˫ļƌ̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮ƕ̮ŀŝ
ƍ̮˫Ļř̮̮ġŘƜƌķ̮'ŀŝķ̮̩œŘĜƏ̮ƒĵķŗķ̮ĢŁ˫ŵƤ̮ŭķ̮˭Ģłő˫Ɛš̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̐ ̮̮̮̮̮̓˲˴˹˳̮̮̮̮̮̒ńō˫ļƌ̮ƕ̮ŀŝķ̮ƒłőķœŘč̮ŔƐļšķ̮ŘŽ̮ƊœŘƌ̮ĞƐƓŘŽ̮ƕ̮ŐƮŗ˫Ł̮ƒĻ̮˭ŚƜƏ̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮

Ģ̮̗Ə̮̩ŔƮœ̮ƍ˫ŢƮķ̮ŘŅķ̮ŗœ̮Ģłő˫ƐŢƏ˫ĻřĢ̮Ə˫Ɯŉ˫ō̮'œƖš̮̮̮̓˲˴˹˴̮̮̮̒ƒ̮ƏƖğ̮̮ĢƏ˫Ļř̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̏Ģ̮ŝŗ˫Ž̮̮̮ƍ̮˫łŝķ̮̮Ř̮ƔšƖĻ̮̮̮ķŗ̮̮̮̮ƒĻ̮̮ ƋƜŞƂŁ̮˭ƒłŝœ̮ƕœ
Ģ̮ƌ̮˭ ŀŞŒƏ̮˰ŔƐě̮̮Š̮ƮƖğ̮̮Ģƈ˫̗š̮ġ˫Ɠƒ̮ŢƮŗ̮ġķŗķœ̮ŘłŢƜĻ̮ƒě̮̮ŔƐłŞƓ̮ġŘƈ̮ġ˫Ɠƕ̮̮̮Š̮ƮƖğ̮˭ŘĠƮœƕœ̮̮ġ˫ƓĢ̮ĻƖƐŉ̮̮ Ģ̗ƜƂƌ̮'
̮̓˲˴˹˶̮̮̮̒ķ̮̮̩œŘě̮ĢŝŗŘĻ̮ķŗ̮̒ĢƏ˫ěŗƖğ̮ŠƮƖğ̮̓œ˫ĻīřƕŘƜŽ̮ƍ˫ĠƮ˫Ļ̮ġ˫łŝƕŗ̮ŠƮƖğ̮̮ĢĕķŘě̮'ŀŝ̮̓˲˴˺˱̮̮̮̒ Ģŝŗ˫Ž̮ƧƏƖğ̮˭

Ģ̮ƌ̮ŀƓ˫ļš̮ġķŗķœ̮ġŗƖš˫Ɛō̮˫Ļ̮ġœ˫Ʈř̮ƥřķŔƏķ̮˫Ł̮ƒě̮ŀŝķ̮̩œķœ̮ŗķŘƁ̮ġƕ˫ěķƕ̮œŗƖƌ̮ķŗ̮ġœ˫ĻīřƕŘƜŽ̮̮ĢĕķŘě̮'Ŕš˫Ļ̮̓˲˴˺˲̮̮̮̒
ƒ̮Ļ̮˭ƎƜƐĖ̗Ɠ̮̮ ĢƌƤŝ̮'ŀŝķ̮̩œŘě̮żƜťƖŁ̮ġœ˫ĻīřƕŘƜŽ̮Ģŝŗ˫Ž̮ŗœ̮ķŗ̮̙ŶŽ̮˭̩ĘƮƕ̮ĿŗƖť̮̓˲˴˺˵̮̮̮̒Ģ̮ğĘƮƕ̮̮ ĢƮķƕī̮Ɗ˫ŲƏ̮ġ˫Ɠ
ƍ̮˫Ļř̮ġŗƖłŝœ̮ƕƒ̮ƏƖğĢ̮̗š˫Ɠ̮'ŀŝķ̮̩œŘě̮ġƕ˫ěķƕ̮ķŗ̮ġœ˫ĻīřƕŘƜŽ̮ġ˫Ɠ̮̮ ̩œķř̮̓˲˴˺˺̮̮̮̒ ġŗƕīœŘğ̮ķŗ̮ĢŁ˫Ɯłšœ̮ŠƮƖğ̮ƍ˫ğėķƕ̮˭
̮̮ƕ̮̩œŘě̮˫̮ŪŶĻ̮̮̮̮̮̮̮̋ƒ̮ŢƮŗ̮œŗƖƌ̮̮ŗķŘƁ̮ŚƜƏ̮Ģŝ˫Ɛšŀ̮ŝķ̮̩œķœ̮̮̮̮ƒěŗ̮œ̮̮œ̮̮ęķŘłšķ̮ġŗƖš˫Ɛō̮˫Ļ̮œŗķƖƌ̮ĢőŘĻ̮̮ĢƌƤŹ̮'ŔƏŗķ̮̓˲˵˱˱̮̮̮̒

̮̮˭ŠƓƕĘč̮ƎƮķ̮ŗœ̮ƕķ̮'ŀŝķ̮̩œķœ̮ŗķŘƁ̮Ģłő˫ƐŢƏ˫Ļř̮̮ŀŽ˫ěķƕ̮œŗƖƌ̮ķŗ̮ġŘƜŒƈķƖĻ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏Ģŝ˫Ɯŝ̮ġ˫ƜŽķŘźŉ̮řķ̮ŷŗ˫Ž̮̮ ġķŘĻ̮ƕ
Ǝ̮ƜłŞŒƏ̮̮˭ƒļŁŘƌƒ̮ƏƖğ̮̮ĢƏ˫Ļř̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ĢƏķŘƮķ̮̮̮̮̮̮̮̏ƒ̮ƏƖğ̮Ƨłŝœ̮ƕœ̮ƒĻ̮ķŗ̮ŘƔšƖĻ̮ƍ˫łŝķ̮ƒ̮ƏƖğ̮ƕ̮ŗ˫ƜŶƌ̮̮Ģŝŗ˫Ž̮ĢƏ˫Ļř̮ġ˫Ɠ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮˫ Ɠ̮̮̮ĢƏ˫Ļř̮ġ̮̮̮̮̮̮̮̮̏ ̮

Ģ̮ƌ̮ƋƜŞƂŁ̮ŗ˫ƜŶƌ̮̮Ģŝŗ˫ŽŘƜŹ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̏'̮ŔƐě̮
̮̮ĢƏ˫Ɯŉ˫ō̮ƕ̮ĢƌƤŹ̮̓˲˵˱˳̮̮̮̒Ǝ̮ƜłŞŒƏ̮ġķŘĻ̮ƎƜƐĖ̗Ɠġ̮ī̮Ě̗ě̮˫Ļ̮ŗ˫ĻĢ̮č̮̮řķ̮̓ġŘƜŒƈķƖ̮Ļ̮ŠƮƖğ̮̮Ģŉķƕ̮˫̩̮Ġłŝœ̮˭ġķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̍ ̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̏ ̮̮̮̮ ̮̮

ƒ̮ƏƖğ̮̩œŘě̮żƜťƖŁ̮ƕ̮ġƕ˫ěķƕ̮ķŗ̮̒ŘƔšƖĻ̮ƍ˫łŝķ̮̮ƍ˫łŞĠƐŁ̮ƍ˫łŝŘƔš̮ŗœ̮ĢŢƮƖğ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̏ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮ĢƌƤŹ̮'ŔƏķ̮̓˲˵˱˵̮̮̮̮̮̒ ŠƮƖğ
̮̮ ŗķŘƁ̮Ģłő˫ƐŢƏ˫Ļř̮ŀŽ˫ěķƕ̮œŗƖƌ̮ķŗ̮ġŗƖš˫Ɛōŀ̮ŝķ̮̩œķœƍ̮˫Ļř̮ƥœķƖƏ˫ő̮řķ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮˭ŠƓƕĘč̮ƎƮķ̮ś˫ŝķ̮ŘĻ̮'̮̮ ġ˫Ɠ

Ģ̮ƌ̮ĢĻŘŹ̮̮ĹƖƐŉ̮̮ĢƏķŘƮķ̮̮̮̮ ̮̮̮̮̮̮̏ ̮̮̮̮ ̮̮̮̮̮̮̮̮̏'ŀŝķ̮ƒłšķœ̮ķŗ̮şœƖő̮ƥĘƮƕ̮ŔƏƕŗ̮˭řƕŘƌķ̮ƒĻ̮˫Ł̮ƍ˫łŝ˫Ļ̮Ģŝŗ˫Ž̮řķ̮ĢŒƮŗ˫Ł̮Ƈ̮ƖŎŁ̮ŘƜŝ̮ŗœ̮ƒě̮Ŕš˫Ļ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮
Ǝ̮Ʈķ̮̮̮̮ĺƈ˫Ź̮ƕ̮ƒƏ˫Ɯƌ̮Ģŝŗ˫Ž̮ŻƤőŘĻ̮̮˫ƌķ̮̇œŗķœ̮ŀƓ˫ļš̮ġƖƉƔč̮ƍ˫Ļř̮ƒĻ̮ŘłŢƜĻ̮˭ƍ˫ğėķƕ̮ƧŢƮŗ̮ƕ̮ġŔƐƏ˫̗Ɠ̮ŘŲƏ̮řķ̮˭ŠƮƖğ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮
Š̮ƮƖğƒ̮łŞŞğ̮ĢƮ˫Ɛě̮̓ĢƮ˫Ɛ̮ě̮ĢğĘƮƕ̮˭Ģłšœ̮ƍ˫łŝŘƔš̮ġ˫Ɠ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̍ ̮̮̮̮̮̮̮̮˼Ģ̮̗Ə̮̩ŔƮœ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮̮̒ ġŗƖš˫Ɛō̮ŠƮƖğ̮ƕ̮œƖš

̮̮ƍ˫ŢƏ̮œƖő̮řķ̮ƍ˫łŝ˫Ļ̮̮Ģŝŗ˫Ž̮ƍ˫Ļř̮ŔƐƏ˫̗Ɠ̮ġŗ˫łŽŗ̮˭ŘŲƏ̮ƎƮķ̮řķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮Ģ̮ƌ̮̓ ̮ĢƏ˫Ɯŉ˫ō̮ƕ̮ƍ˫Ɯ̗Ɯōŗ̮˭ĢƌƤŹ̮'ŔƓœ˲˵˱˵ż̮ƈķ̮̮ ̒
̮̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮ķŗ̮̙ŶŽ̮̩˫Ġłŝœƒ̮Ŷƈ˫ŮƌœŗƖƌ̮̮̮̩ œķœ̮ŗķŘƁ̮̓ ̮ĢƏ˫Ɯŉ˫ō̮ƕ̮ƍ˫Ɯ̗Ɯōŗ̮˭ĢƌƤŹ̮'ŔƏķ˲˵˱˵Ĺ̮̮̮ ŠƮƖğ̮̒
̮̮ŬĻķƕŗ̮ĢƮ˫̗Əř˫Ļ̮ŘŲƏ̮řķ̮ķŗ̮ġŗƖš˫Ɛō̮ġŗƖłŝœ˽̮̩ œķœ̮ŗķŘƁ̮ġƕ˫ěķƕ̮œŗƖƌ̮˭̮̮'ŔƏķň̮Ʈ˫łƏ̮̮̮̮˭˫ƔƏī̮ŠƓƕĘčƍ̮˫ŢƏ̮̮Ģ̮ƌ̮̮ ƒě̮ŔƓœ

ř̮ķ̮ķŗ̮ŗķŚĻķ̮ƕœ̮˭ġŗƖš˫Ɛō̮̮ƒ̮Ļ̮˭ŔƐĻ̮ŗœ̮ƎƜěŗ˫Ţƌ̮ŠƂƏ̮̮ĢƮ˫̗Əř˫Ļ̮ƎĜ̗ƌ̮̮ŗķŚĻķ̮ƒŝ̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̏Ģ̮ƌ̮ŗ˫ěĢ̮ƌ̮˭ś˫ŝķ̮ƎƮķ̮ŘĻ̮'œŘƜğ̮̮ ŗķŚĻķ̮řķ̮ƍķƖŁ

 

1. split-ergativity 

2. grammatical relations 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˴˺ 

 

ƒ̮ƂĻ˫Ůƌ̮̮ĢŽŘť̮̮̮̮̮ ̮̮̮̮̮̮̮̏˼̮̮ƒ̮łŞƓ̓Ģ̮Ʈ˫̗Ə˽̮̮ ˭̒ƒ̮Ļƍ̮ķƖƐŵ̮̮Ţ̮Ə̮ĢƉťķ̮ŗ˫ĜƓķŗ̮ƕ̮ŗķŚĻķ̮ƎƜłŞŒƏƒ̮Ə˫̮̮ œ˫Ʈ̮ŠƮƖğ̮ƎƮķ̮ŗœ̮ġŗƖłŝœ̮ŬĻķƕŗ̮ġŗķŖğ
ŀ̮ƈ˫ō̮̮ĢŽŘť̮ŗķŚĻķ̮ƒě̮ŀŝķ̮Ģƈ˫ō̮ŗœ̮ƎƮķ̮'œŘě̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮Ģ̮Ʈ˫̗Ə˾̮̮ƒ̮łŞĻķƕ̓Ģ̮Ʈ˫̗Ə˿œ̮ŗķŔƏ̮ŠƮƖğ̮ƎƮķ̮ŗœ̮Ģ̮ť˫ő̮˫̩ĠƮ˫ŉ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̒ ̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮'̮̮̮̮̮̮ġƖŎƏ̮ŗķŚĻķ̮̮̮̮̮̮̮̏ ̮̮̮̮̮

̮̩ ř˫ŝ̮ĺƜŁŘŁ̮̮ ˭ŚƜƏ̮ġķƒ̮Ļƍ̮ķƖƐŵ̮̮ƒ̮Ə˫ŢƏ̮ġķŘĻ̮ĢŵŘŽ̮ġŗ˫ĜƓķŗ̮ƕ̮ŗķŚĻķ̮ƎƜƌ̮ƕœ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ƒ̮Ļ̮ġŗƖš˫Ɛō̮ŗœ̮ġŗƖłŝœ̮ŬĻķƕŗ̮ġŗķŖğŽ̮Řğ̮ŗ˫ě̮̮ ƒł
Ģ̮ƌ̮̮ 'œƖšƊ̮˫ŲƏ̮̮ġŗķŘƁŘĻ̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮ƒ̮Ə˫ĠŊƐč̮ġ˫Ɠ̮̮̀Ģ̮ƌ̮˭ġŗƖš˫Ɛō̮ŗœƊ̮˫ŲƏ̮˭ŘłŢƜĻ̮ƒě̮ŀžğ̮ƍķƖŁĢ̮Ɖŵ˫Ž̮ġ˫Ɠ&̮̮̮Ģ̮ƈƖŶžƌ̮̮̮̮́ ƕ

Ģ̮ņƐő̮ŜĎŝ̮̮̂Ģ̮ƌ̮̩ŔƓ˫Ţƌ̮ŠƮƖğ̮ƎƮķ̮řķ̮ĢŁƣ˫ō̮ŗœƊ̮˫ŲƏ̮̮˫ƌķ̮̇ŔƏƖš̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐Ģ̮ŢŒĻƕœ̮˭ĢƮ˫Ɛě̮ġ˫Ɠ̮̮̃ƒ̮ŝ̮ƕĢ̮ŢŒĻ̮̮̮̮̄ ŠƮƖğ̮ŗœ
'̮ŔƏŗķŔƏ̮Ģ̮ť˫ő̮̩Ġ˫Ʈ˫ŉ̮˭ġŗƖš˫Ɛō̮̮̮̮̮̮̮̮̮ ̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮

ƒ̮Ļ̮̮˭Ģ̮Ɖě̮ĿŗƖť̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮ ƒĖƏīŗ̮œ̮̮Š̮ƓƕĘč̮˫ Ɠ̮̮Ŝ̮Ɖŭķ̮ƕ̮̮ ġ˫ƓŢ̮ƮƖğĢ̮̮̮̮̩ ŔƓ˫Ţƌ̮̮̮Ģƌœ̮œŘğ̮̮ ˭ŀ̮ŝķ̮ŀƂƜƂō̮ƎƮķ̮ŘĠƏ˫ƜĻ̮̮̮̮ƒěƒ̮Ļ̮˭ ňƮŗŔŁ̮̮
̮̮ ƍ˫Ļř̮̮ Ģŝŗ˫Ž̮̮ ˭ŗ˫ƜŶƌƒ̮Ļƒ̮ƏƖğ̮ġ˫ŉġ̮˫Ɠ̮̮̮Ə˫ĻřĢ̮̮̮̮̮ ƕ̮̮ ŘĠƮœŠ̮ƮƖğ̮̮ƉŎƌ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̐ Ģƒ̮ƏƖğ̮ƎƮķ̮ĢŊƮŗŔŁ̮ĝŘƌ̮ŔƓ˫š̮ƕ̮ŀŞŢƏ̮ŔƓķƖő̮̮ ˫Ɠ
œ̮ƖĻ̮ƋƜƓķƖő̮̮ ̇Š̮ƓƕĘč̮ƥœƖƈ˫šķ̮̮˭Řũ˫ō̮ŠƓƕĘč̮ƍƖĖ̗Ɠ̮˭ĢŢƮƖğ̮ġ˫Ɠ̮̮̙Ĝš̮˭ŀ̮Ɯ̮̗ƓķŘč̮ųƖũƖƌ̮ƎƮķ̮ƒĻ̮ƒ̮ŉƖŁ̮˫Ļ̮ĺƉŹ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐̐̐

Ģ̮ƌ̮̮ ̇ŔƏŘƜğ̮̮ ƎƮķ̮řķ̮˭ ƍ˫Ɯƌ̮̮Ř̮ł̗ě̮ƒƏ˫ž̮ŝ˫łƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐Ţ̮ƓƕĘčƒ̮Ļ̮ĢĿ̮ŗƖť̮̮̮̮ ŗœ̮˭Ģ̗Ɖŵƥ̮řƖō̮̮ƍ̮˫Ļř̮Ŀ˫Ŷƈ˫Ůƌ̮̮ ŇƖŞŭ̮ƍ˫łŞƓœ̮ŗœ̮Ģłő˫Ɛš
ƕ̮̮̮̮ƒĻţ̮ƖŦő̮̮̮˭ ŘĠƮœ̮ƍķŘĠŢƓƕĘč̮ŬŝƖŁ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮̮̮̮ ĿŗƖťŀ̮ŝķ̮ƒłŽŘğ̮̮̮̇Ǝ̮ƮķŘĻ˫ƐĻ̮̮̮̮ ƎƮķ̮ŗœƒ̮Ļ̮˭ŠƓƕĘč̮̮ ˭̩ĘƮƕ̮ŗƖŭ

̮̮ ̩˫Ġłŝœ̮ŀŽ˫ěķƕ̮ƒĻƒ̮łőķœŘč̮ġŗƖš˫Ɛō̮ŗœ̮Ģŉķƕ'̮ŀŝķ̮̩Ŕš̮

˴ş̦ƕŗ̦'Ș̌ƓƕĘč̦ĹƖĕŗ˫ĕ̦ƕ̦Ģŝ˫Ɛș̌
̮̩ řƖō̮ŗœ̮ĢƏķŔƜƌ̮Ŀ˫ƂƜƂŎŁ̮ƋƔƌ̮ĢğĘƮƕƍ̮˫Ļř̮ġ˫Ɠ̮̮ƕ̮œƖš̮Ɗ˫ŊƏķ̮ƒŶƈ˫ŮƌœŗƖƌ̮̙̮Ŏƌ̮ŗœ̮ƒě̮ŀŝķ̮ƎƮķ̮˭Ģŝ˫Ɛš̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮ ̮ƒ̮ƏŬ̮ƂŽ̮̮̮̮ ŗœ

̮̮ŘĠŢƓƕĘč̮ŚƜƌ̮ŀŢčŘ̮̮ĠƏ˫ğ̮̮̮̮̮̮̮̓̏˼˻̮̮˭˳˱˱˳̮̮̒'̮̮̮̮˭ś˫ŝķ̮ƎƮķ̮ŘĻ̮̮şƕŗŠ̮ƓƕĘč̮ƎƮķ̮Ɗ˫ŊƏķ̮̮˭Ģ̮ƂƜžƉŁ̮̮ş̮ƕŗ̮řķĢ̮ƏķŔƜƌ̮ġ˫Ɠ˼˼̮̮ ˭

 

1. agreement 

2. head-marking 

3. case-marking 

4. dependent-marking 

5. five-fold systems 

6. nominative-accusative 

7. neutral 

8. double-oblique 

9. tripartite 

10. U. Ganger 

11. field 



˲˵˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

Ģ̮žƜťƖŁ&̮Ģ̮ƉƜƉŎŁ˼̮̮̮̮ŗķŚĻķ̮˫Ļƒ̮Ə˫ŒĻ˫łě̮̮ġķƒ̮łŽŘğ̮ŘŲƏ̮ŗœ̮̮ŀŝķ̮̩Ŕš̮̩ œķœ̮ƒě̮˫ ƓŚ̮ƜƏ̮ŠƓƕĘč̮ġ̮̮ř̮ķ̮̮ş̮ƕŗ̮ƎƜ̗Ɠ̮˫ Ɠ̮̮ƒ̮Ļĺ̮ƜŁŘŁ̮̮
ġ̮ŗƕīœŘğ̮̮ ˭̮̙ ƜƉŎŁ̮ƕ̮ġƕ˫ěķƕ̮̮̮̩ ŔšŔ̮Əķ'̮̮
Š̮ƓƕĘčƒ̮ƌ˫ƏŘĻ̮˰ŔƐłŞƓ̮ĢƉťķ̮ƧƉōŘƌ̮ƕœ̮ġķŗķœ̮˭ĢƏķŔƜƌ̮ġ˫Ɠġ̮ŚƮŗ̮̮̮Ŀ˫Ŷƈ˫Ůƌ̮Ɗ˫ŊƏķ̮˭ŘĠƮœƕœ̮ƕƍ̮ŚƜƓ̓˽̮˭˳˱˱˳̮̮̮̒ '

ƒ̮ƌ˫ƏŘĻ̮˫Ļ̮ƕ̮ś˫ŝķ̮ƎƮķ̮ŘĻ̮̮˭ƍ̮ƕŔƌ̮ġŚƮŗ̮̮̮̮̮̮̮̮̐ ̮̮̮̮Ř̮ũ˫ō̮ŠƓƕĘč̮ƥŘĜƜč&̮̮̮ŘĻ̮Ÿƈ˫Ļ̮ġŗƖš˫Ɛō̮Ƨ̮ƌ˫ŵ̮ĞƐƓŘŽ̮ƥŘĜƜč̮̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮ ̮̮̮˶˱˱˱˱̮̮̮̩ ėķƕ&̮̮̮ ŘĻ
ƒ̮ƜťƖŁ̮ś˫ŝķŠ̮ƮƖğ̮ġŗƕīœŘğ̮ġ˫̗ƐƓķŗ̮Ĺ˫łě̮ġ˫Ɠ̮̮ƍ˫łŞĠƐƓŘŽ̮ġ˫Ɠ̮̓˲˵˱˳̮̮̮̒Ɗ̮˫ŊƏķ̮̮ĢƏķŔƜƌ̮Ŀ˫ļō˫Ŧƌ̮ƕ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮ ̮̮̮̮̮ ˫Ļ̮̩Ŕš

̮̓ ̮ĹƖƉŮƌ̮ƍķŗƖŢƮƖğ˲˱̮̮̮̮ ġƣ˫Ļ̮ŗƖŢƮƖğ˶˱̮̮̮̮˭ŀŝƖƜč̮ŗœ̮ĢĠ̗Ɠ̮̙ƌ˫ě̮Ŀ˫Ŧ̮ŒŢƌ̮ƒě̮œķƖŝ˫Ļ̮ƕ̮ƍķƖŉ̮ŗƖŢƮƖğ̮ƕœ̮ƕ̮Ƈ˫ŝ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮
ƒ̮Ļ̮̮ ƒĵķŗķ̮ƇƕŔŉ̮ĚƮ̮ĿŗƖťŀ̮ŝķ̮̩Ŕšƕ̮̮̮̮̒ŀ̮ļŅŬ̮ļũƕ̮̮ġ̮ķŔť̮̮̮˫ ƔƏī̮̮̮̮ ŻƕŘō̮˫ĻIPA̮̮̮̮ ġŗƕīœŘğŀ̮ŝķ̮̩Ŕš'̮̮

̮̮ ˭ƒƌķœķ̮ŗœĢ̮Ə˫Ļř̮ƥŘĜƜč̮̮̮̮ ŔŵķƖƁ̮ƕ̮ĹƖĕŗ˫ĕ̮ś˫ŝķŘĻŇ̮ķƕŝ̮˫ƐšĢ̮̮̮̮̩ Ŕš̮ġƕ˫ěķƕ̮̮ƒ̮łŝķƖő̮ƕ̮̮ ġ˫Ɠ̮̮ ŀļŅ̮ƕ̮ŇķŘŒłŝķ̮ŠƓƕĘč
̮̮ĿŗƖť̮ňƮ˫łƏ̮ƒĻ̮ĢŢŒĻŗ˫ļłŵķ̮˭Ɗƕœ̮ŤŦ̮Œłƌ̮Ƨ̮ƮŔƜƮ˫Ł̮ƎłŽŘğ̮ƕ̮ĢƮķƖƐšř˫Ļ̮˫Ļ̮˭ƎƜƐĖ̗Ɠ̮̇ŀŝķ̮̩Ŕš̮Ŭļũ̮ƕ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ŀ̮ŝķ̮ƒłŽŘğ'̮̮

Ģ̮ƌ̮˭ŠƓƕĘč̮ƎƮķ̮̮ƀ̮ƂŎŁ̮ġķŘĻ̮̩œ˫žłŝķ̮œŗƖƌ̮ŗķŚĻķ̮řķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏
̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ƒĻ̮ƍķƖŁ̮̩ ˫Ġłŝœġ̮˫Ɠ̮̮Ŭ̮ļũĿ̮Ɩť̮̮̮̩ ķŘ̗Ɠ̮ƎžƉŁ̮ƕ̮̮̮̮̓ƒĻŀ̮Ɣŉ̮̮

ŀ̮ļŅƕ̮Ŭ̮ļũ̮̮̮̮ ġķŔťƍ̮ķŗƖŢƮƖğ̮˭ ̮̮̒Č̮ƈƊ̮ŘƏ̮˭ċ˫Ł̮˭ ŘƮƖŦŁ̮ƕ̮ĿƖť̮ŠƮķŘƮƕ̮ƥřƖō̮ŗœ̮œŘĻŗ˫ěŘč̮ġ˫ƓŗķŚŽķ̮̮̮ƊŘƏ̮̮ ̩ŘĜƜč̮̙ƜƉŎŁ̮ŗķŚŽķ
ŀ̮Ə̮ķ̮ŘƜŲƏ̮̮̮̮̮̮̮̮̮̌Ě̮Ə˫ě˾̮̮̮̮ ƧŒŞƏ̓˷˵̮̮̮̮ ˭̒ŀƜĻł̮ěĹ̮˫Ŵ̮ŉŘƌ̮ġ˫Ɠ̮̮ƤŊƌ̮ƕ̮Ŀƣ˫Ƃƌ̮˭̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮ Ŀ'̮œŘě̮̩ŗ˫šķ̮˭ŘĠƮœ̮ŴĻ˫Ɛƌ̮ƕ̮ŬļŁŘƌ̮ŘļłŶƌ̮
̮̮ƎƮķŘĻ˫ƐĻƒ̮ĻĢ̮Ə˫ƌř̮ĺƜŁŘŁ̮̙ ōķŘƌ̮˭̮̮̮̮ġķŘĻ̮Ɗřƣ̮̩ œ˫Ɯč̮̮ƕ̮ġř˫ŝ̮̮ġķŘŉķ̮˭ Řũ˫ō̮ŠƓƕĘč̮ŔƏƕŗ̮̮ƒ̮Ļ̮̮ ŀŝŘƔŽ̮ŘƮř̮ĿŗƖť

Ģ̮ƌ̮˰ œƖš̮
˲̮&̮̮̮̮Ĺ˫ŒłƏķ̮̮ƍķŗƖŢƮƖğ̮̮ġŗƖš˫Ɛō̮ĹƖƉŮƌ̮̓ŀ̮ƮƖƈƕķ̮˫Ļ̮̮̮̮Ǝŝ̮ƧƐƜ̗ě˶˱̮̮œ̮ķƖŝ˫Ļ̮ƕ̮ƍķƖŉ̮ŗƖŢƮƖğ̮ƕœ̮ƕ̮Ƈ˫ŝ̮̮ ŀƌƤŝ̮ƒě̮˭̒

ŗ̮ķŔƜƐš̮̮ ƕ̮ġŗ̮˫łžğġ̮̮̮ƒ̮łšķœ̮̮Ŕ̮Ɛš˫Ļ'̮̮
˳̮&̮̮̮̮ƕ̮ƍķŗƖŢƮƖğ̮˫Ļ̮ƒļō˫Ŧƌŀ̮ļŅ̮̮Ŭļũƕŗ̮˫łžğ̮̮Ŕ̮Ɠ̮ġ˫ƓƖĠłžğ̮œŘĜƮƕŗ̮˫Ļ̮˭ƍ˫ŢƮķŀ̮ŝœ̮ġ˫łŝķŗ̮ŗœ̮ƕ̮ŔƐ̗Ž̮̮ ŻķŔƓķ̮ƒĻ̮ĢĻ˫Ʈ

Š̮ƓƕĘč'̮̮
˴̮&̮̮ƏķƕīĢ̮̮Ɖě̮ġŗ˫Ġ̮̮̮̮̮̮̮̮̮̮̮̮̐ ƕś̮Ƥğ˿̮̮ĢŞƮƖƏ̮̮̮̮̮̮̮̮̏ƍ̮Ɩłƌ̮̮̮̮ ĢƏ˫Ļřġ̮ŗƕīœŘğƎ̮ƜĻ̮ŻƕŘō̮˫Ļ̮ġŗƖš˫Ɛō̮ƥœƖŁ̮ĞƐƓŘŽ̮řķ̮̩Ŕš̮̮ ƕ̮ġŗ˫ĠƏķƕī̮ĢƉƉ̗ƈķ

̮̩ œķœ̮˫Ļ̮˫ƔƏī̮ƀƜļŮŁ̮ƕ̮ƧŞƮ˫Ƃƌ'̮ŗ˫ƜŶƌ̮ġ˫Ɠ̮

 

1. descriptive - analytical 

2. K. Hazen 

3. AntConc_64bit(2) 

4. gloss 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˵˲ 

 

˵̮&̮̮ġ̮ƕ˫ěķƕ̮̮Ģ̮Ə˫Ļř̮ƥŘĜƜč̮̮̮̮ ŔŵķƖƁ̮ƕ̮ƇƖťķ̮˭ĹƖĕŗ˫ĕ̮ś˫ŝķŘĻŇ̮ķƕŝ̮˫ƐšĢ̮̮̮̮̮ ƕƒ̮Ļŝ̮œŀ̮ƍ̮œŗƕī̮̮ƒ̮łŝķƖő̮̮ ġ˫Ɠ̮̮ ƕ̮ĢƮķƖƐšř˫Ļ̮˭ŠƓƕĘč
ň̮Ʈ˫łƏ̮ƒĻ̮ĢŢŒĻŗ˫ļłŵķ̮ƕ̮Ɗƕœ̮ŤŦ̮Œłƌ̮Ƨ̮ƮŔƜƮ˫Ł̮ƎłŽŘğ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐

ƒ̮Ļ̮ƕ̮Ģŝ˫Ɛšķƕī̮ƎƜƜļŁ̮ƒĻ̮˭ƒƌķœķ̮ŗœŇ̮ķƕ̮̮ġŘŲƏ̮ĢƏ˫ļƌ̮̩˭ĘƮƕ̮ŗƖŭ̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ƒłőķœŘč̮Ģłő˫Ɛšŀ̮ŝķ̮̩Ŕš̮̮̮̮œŗƖƌ̮̮ĢƌƖƔžƌ̮ĹƖĕŗ˫ĕ̮˫Ł̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮
ƒ̮Ļ̮˭ř˫ƜƏ̮̮ ŀƔŉŚ̮ŊŁƮ̮ƒ̮Ɖ̮ŎŁƕƜ̮̮̮̮̙ŗ̮ƖƜƈ̮'œƖš̮ƋƓķŘŽ̮˭ŠƓƕĘč̮ųƖũƖƌ˼̮̮̮̓˲˺˺˵̮̮̮̒Ģ̮ƌ̮ŗ˫łžğ̮Ģ̗Ɖŵ̮ƧŶƈ˫Ůƌ̮ķŗ̮Ģŝ˫Ɛšķƕī̮̮ ƕ̮ŔƏķœ

Ƌ̮Ɠ̮ŘĠƮŔ̗Ɠ̮˫Ļ̮ŗ˫łžğ̮ƥřƖō̮ŗœ̮˭œŗƖƌ̮ƕœ̮ŘƓ̮ƕ̮ŀŝķ̮ƍ˫Ļř̮Ģ̗Ɖŵ̮ƧŶƈ˫Ůƌ̮˭Ģŝ˫ƐŢƏ˫Ļř̮ƒě̮ŀŝķ̮ŔƂłŶƌŇ̮ķƕ̮'ŔƏŗķœ̮ĢƏ˫šƖč̮̮ ˫Ɠ
Ɠ̮ķƕī̮ƧŵƖ̗ŊƌŘƮř̮˭ĢƏ˫Ļř̮ƧƏƖğ̮ŘƓ̮ŗœŇ̮ķƕ̮ĢƮ˫ŝ˫Ɛš̮ƕ̮ŇķŘŒłŝķ̮ġķŘĻ̮'ŔƐłŞƓ̮ƒƏƖğ̮ƍī̮ġ˫Ģ̮ƌ̮ŠƮƖğ̮˫Ʈ̮ƍ˫Ļř̮ŘƓ̮ġ˫Ɠ̮̮ ƍķƖŁ

Ǝ̮ƜŢƏ˫ŉ̮şƕŗ̮řķŀ̮žŉ̮ŗœ̮ġř˫ŝƒ̮ƐƜ̗ě̮ġ˫Ɠ˽̮̮̮̮̮ƎĜ̗ƌ̮˫̩ĠƮ˫ŉ̮ƒŝ̮ŗœ̮ĢƮķƕī̮Ŕōķƕ̮ŘƓ̮˭ś˫ŝķ̮ƎƮķ̮ŘĻ̮ƒě̮œŘě̮̩œ˫žłŝķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮
Ģ̮ƌ̮̩œķœ̮ŗķŘƁ̮̙Ļ˫ƂŁ̮ŗœ̮ŘĠƮœ̮ĢƮķƕī̮ġ˫ƓŔōķƕ̮˫Ļ̮˭˫ƓėķƖĜŁ̮ĢƏ˫Ʈ˫č̮ƕ̮ĢƏ˫Ɯƌ̮˭ƎƮř˫ŹīƏ̮ī̮̇ŔƏƖš̮̮ ĺļŝ̮ƒě̮˫Ɠķƕī̮řķ̮ƒłŝœ̮ƍī̮˭̩˫Ġ

Ģ̮ƌ̮ŠƂƏ̮ŘƜƜźŁ̮˫Ʈ̮ĢƮ˫ƐŶƌ̮ŚƮ˫̗Łƒ̮Ļ̮˭ŔƏƖšĢ̮ƌ̮ŇķŘŒłŝķ̮˭Ňķƕ̮ƍķƖƐŵ̮̮ ŔƏƖšƍ̮ķƖƉƔč̮̮̓ ˭ġœƕŘƓ˫š̮ƕ̮œķĘƏ˲˴˺˲̮̮̒'̮
ŀ̮žŉ̮ŇķŘŒłŝķ̮ġķŘĻ̮˭Řũ˫ō̮ŠƓƕĘč̮ŗœ̮ĢƉťķ̮ĹƖĕŗ˫ĕ̮̮ƕ̮ƒƐƜ̗ě̮ġ˫Ɠ̮˫ ƔƏŗœƮ̮ŀ̮̮̮Ň̮ķƕ̮̮ ƧƮ˫č̮ŘĻ̮˭ġŗƖš˫Ɛō̮ġ˫Ɠ

Ų̮Əĝ̮ķŘč̮ĺłĜƌ̮ƒƮŘ˾̮̮̩œ˫ƔƏ̮˫ƐĻ̮˭ŀ̮ŝķ̮̩ŔšŇ̮ķƕ̮˭ƒƮŘŲƏ̮ƎƮķ̮ĢƏ˫ļƌ̮ś˫ŝķ̮ŘĻ̮'ŀ̮̮ƜŶƁķƕ̮ġķŗķœ̮ƒě̮ŔƐłŞƓ̮ĢƮ˫Ɠķƕī̮˫Ɠ̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ġ˫Ɠ
̮̮œƖš̮œ˫ŊƮķ̮ĢƮ˫ƐŶƌ̮Ŀƕ˫žŁ̮˭ĢƐƜŢƏ˫ŉ̮ŗƖŎƌ̮ŗœ̮˫ƔƏī̮ŘƜƜźŁ̮ŘŅķ̮ŘĻ̮˭ţ˫ő̮ŠƮƖğ̮ĚƮ̮ŗœ̮ƕ̮ŔƐłŞƓ̮ĢƏ˫ĻřƎ̗Ʈ˫Ɠ̓˿̮̮ ˭

˲˴˷˹̮̒Ļ̮̮˭ŠƓƕĘč̮ƎƮķ̮ŗœ̮'ġ̮ŗƕīœŘğ̮ĢƏ˫Ļř̮ƥŘĜƜč̮ŗœ̮ġƕ˫ěķƕ̮˫Ģ̮ğĘƮƕ̮˭̩Ŕšŀ̮ő˫ŝ̮̓ġŘƜŊƏř̮ġ˫Ɠ̮̮ ˭Ģłő˫Ɛšķƕī̮˭Ģŉķƕ
ġ̮ī̮Ě̗ě̮˫Ļ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮œƖŉƖƌ̮̒ĢƮ˫ŊƓ̮ŀő˫ŝĢ̮čġ̮ķ̮̮̮̮̀œŗƖƌŚ̮ŊŁƮ̮ƒ̮Ɖ̮ŎŁƕƜ̮̮̮̮̙̮̮ŗķŘƁŀ̮ŝķ̮ƒłŽŘğġ̮ī̮'Ģ̮č̮̮ ˭ġķ

̮̮řķ̮˭ƍī̮Ģōķ̮Řŭ̮ƒě̮ŀŝķ̮ƍ˫Ļř̮ġ˫Ɠķƕī̮ŠƮ˫̗Ə̮ġķŘĻ̮̩Ŕš̮ŀƜļņŁ̮Ģšƕŗ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮˲˹˹˷̮̮Ǝ̮̮ŝŘ̮ĎŞ̮Ʈ̮ŬŝƖŁ̮̮̮̮̮̮̮̮̮̏̏̏ ̮̮̮̮̮́Ř̮šų̮ƕ ̮̮ ƇƖŭ̮ŗœ̮ƕ̮Ŕš
̮̮ ŔƮœŘğ̮̙Ɯ̗ĜŁ̮˭ƍ˫ƌřƎ̮ƌƖĻ̓&̮̮̮Ř̮ƉĠƏƕ̮̮̂ ˭˳˱˱˺̮̒ġ̮ī̮'Ģ̮čĢ̮ƌƕŗ̮ġ˫ļžƈķ̮ś˫ŝķ̮ŘĻ̮˭ġķ̮̮̮̮̃ ̩œ˫ƔƏ̮˫ƐĻŀ̮ŝķ̮̩Ŕš̮̮̮̮ ƊœŘƌ̮Řņěķ̮ġķŘĻ̮˫Ł
̮̮ Ŕš˫Ļ̮˫Ɛšī̮˭ƍ˫ƔŉĢ̮Ɖŵ̮̮̓ ˭œķĘƏ˲˴˺˹̮̮̒'̮

 

1. J. Laver 

2. minimal pairs 

3. Prague 

4. L. Hyman 

5. International Phonetic Alphabet (IPA)  
6. O. Jespersen 

7. J. Bauman-Waengler 

8. roman alphabet 



˲˵˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

ƒ̮ĻĢ̮ğĘƮƕ̮ŇķŘŒłŝķ̮ġķŘĻ̮˭Ģ̮Ɖě̮ĿŗƖť̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̐ ̮̮̮ ̮ġ̮ī̮ŗķŚĻķ̮řķ̮˭ŠƓƕĘč̮ƎƮķ̮ŗœ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮Ģŉķƕ̮̩˫Ġłŝœ̮ġ˫ƓĢ̮č̮̮ ƕ̮ġķ
Ĺ̮˫łě̮̮̅Ģŝŗ˫Ž̮ƍ˫Ļř̮Ģŝ˫Ɛšķƕī̮̆ġ˫Ɠ̮̮̩Ř̗Ņ̮̓˲˴˸˹̮̒Ģ̮ŝ˫Ɛšķƕī̮̆˭ƀ̮ō̮̮̮̅ś˫Ɛš̮̓˲˴˸˹̮̮̮̒ ̅Ģŝ˫Ɛšķƕī̮ƒĻ̮ġŔƌīŗœ̮̆˭

̮̮ġŔ̮̗Ŏƌŗ˫Ʈ̮̮̮̮̮̮̮̮̮̮̮̐̓˲˴˷˵̮̮̮̮̮̒ ĢƏ˫ļƌ̮̆ƕŇ̮ķƕŝ̮˫ƐšĢ̮Ģ̮Ɖŵ̮̮̮̅ œķĘƏ̮̓˲˴˺˹̮̮̮̮̮̒ ̩ŘƔĻƒ̮łŽŘğ̮̮ŀ̮ŝķ̮̩Ŕš'̮̮

˵̦&̦̦ƒ̦łŽ˫ƮȘ̌ƓƕĘč̦ġ˫Ɠ̦
̮̮ řķ̮ŀ̗ŞƁ̮ƎƮķ̮ŗœġ̮ī̮ŗķŚĻķ̮˫Ļ̮ŠƓƕĘčĢ̮čĢ̮ğĘƮƕ̮˭ġķŇ̮ķƕ̮ġ˫Ɠ̮˭ġƕ˫ěķƕ̮ġŗƖš˫Ɛō̮ġ˫ƓŇ̮ķŘŒłŝķ̮ŀ̮ļŅ̮ƕƕ̮̮̩ Ŕš̮Ŭļũ̮̮ 'ŔƏķ

̮̩ œķœ̮˫Ļ̮ƒƂĻ˫Ůƌ̮ƕ̮ƒŞƮ˫Ƃƌ̮˭ŠƓƕĘč̮ňƮ˫łƏ̮ƒĻ̮ĢŢŒĻŗ˫ļłŵķ̮ġķŘĻ̮˭˫łŝķŗ̮ƎƮķ̮ŗœ̮̮ ƕ̮ĢƮķƖƐšř˫Ļ̮ƕ̮ƒłŽŘğ̮ĿŗƖť̮ŗ˫ƜŶƌ̮ġ˫ƓĮ̮ŁƜ̮ƮŔ̮̮̮
Ň̮ķƕ̮'ŀŝķ̮ƒłŽŘğ̮ŗķŘƁ̮ŘŲƏ̮̮Ŕƌ̮˭Ɗƕœ̮ŤŦ̮Œłƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̐ ̮̮̮̮˭ ġŗƖš˫Ɛō̮ŠƮƖğ̮ġ˫Ɠ̮̮̮̮ ŗœ̮˫óƜƏœ̮ŗœ̮ŘóĠƮœ̮ŠƮƖğ̮˫Ʈ̮ƍ˫Ļř̮ŘƓ̮ƍƖĖ̗Ɠ

ƍ̮ķƖŒ̗Ɠ̩̮̆ƕŘğ̮ƕœ̮ƒĻ̮ƒƉōŘƌ̮ƎƜƈ̮ƕķ̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐˼̮̮ƒ̮ěķƕ̮ƕ˽ƒ̮łŝœ̮̅Ģ̮ƌ̮ġŔƐĻ̮̩ ˫ĠƮ˫ŉ̮ŗœ̮̓ƒƌķœķ̮ŗœ̮'ŔƏƖš̮̮ ̒ƍ˫ğėķƕ̮řķ̮żƉłŒƌ̮ƕ̮ƎĜ̗ƌ̮ġ˫Ɠ
ŀ̮žŉ̮ŇķŘŒłŝķ̮˫Ļƒ̮łŝœ̮ĚƮ̮˫Ļ̮ƒƐƜ̗ě̮ġ˫ƓŇ̮ķƕ̮řķ̮̩ƕŘğ̮ŘƓ̮ŀŽ˫ěķƕ̮ƒĻ̮˭̩ĘƮƕ̮ġŔƐĻ̮̮ ƒłőķœŘč̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮˫Ɠ̮̮ ̩Ŕš

ŀ̮ŝķ'̮̮

˵̦&˲ƍ̦ķƖŒ̗Ɠ̦'ŀ̦ƌ˫ț̌̓˫Ɠ̦̒ ˫Ɠ̦

ƍ̮ķƖŒ̗ƓĢ̮Ţ̮š̮ųƖƏ̮řķ̮ĢĠ̗Ɠ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ġ˫Ɠ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̍ ̮̮̮̮̮̮̮̮˾̮̮ƒ̮Ļ̮ŠƮƖğ̮ƎƮķ̮'ŔƐłŞƓ̮̮ġķŗķœ̮Ģ̮Ɖě̮ŗƖŭ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐˳˶̮̮̮˰ ŀŝķ̮ƍķƖŒ̗Ɠp, /

b, t, d, k, g, f, v, s, z, ώ, , ᾣ, ᾠ, ʔ, Ὓ, m, n, Ł, l, r, w, j, h, ᾐ/ 

˵̦&˲̦&˲̦̦ 'ƍ̦ķƖŒ̗Ɠġ̦œķŔŞƏķ̦ġ˫Ɠ˿̦̦ġ̦ŗ˫ŊžƏķ̦̦̓̀̒

ƍ̮ķƖŒ̗Ɠ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮ ˰řķ̮ŔƐŁŗ˫ļŵ̮ġœķŔŞƏķ̮ġ˫Ɠ/p, b, t, d, k, g, ᾐ/̮
&̮̮̮ƍ̮ķƖŒ̗Ɠ̮ƎƮķ̮ĢŝŗŘĻ̮ƒĻ̮ƒƌķœķ̮ŗœĢ̮ƌ̮˫Ɠ̮˰ ƋƮřķœŘč̮

 

1. consonant 

2. vowel 

3. pulmonic 

4. stop 

5. plosive 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˵˴ 

 

̮ƇƕŔŉ˲Ģ̮ļƈƕœ̮ġœķŔŞƏķ̮ƍķƖŒ̗Ɠ̮'˼̮ęķƖƜĻ˽̮p//̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ̮̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩˫ĠƮ˫ŉ̮̩ ėķƕ̮ƎƮř˫Źī /pir/ ̮̮ŘƜč /fir/ ̮ŗƕŘźƌ /f/&/p/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /kepu/ ̮̮řķ̮Ŕļŝ̮ĢŵƖƏ
̮˫ ƌŘő̮ŀőŗœ̮ĝŘĻ 

 /kezu/̮ ̮ŘƜŊƏķ̮ĢŵƖƏ
Ģ̮ƓƖě 

/z/&/p/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ  /ώap/ ŀŝœ̮˭żěƍ̮œř   /ώal/ŔĠƐƈ̮ġ˫č̮řķ̮ƒĜƏī /l/&/p/ 

̮ƇƕŔŉ˳ŗ̮ķŔěķƕ̮Ģļƈƕœ̮ġœķŔŞƏķ̮ƍķƖŒ̗Ɠ̮'˾̮b//̮

̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉƒ̮ƐƜ̗ě  ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /barm/ Ř̮ƜĠĻī /ώarm/ ̮ƊŘš /ώ/&/b/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ  /ᾐὅbὅn/̮ ƍ˫Ļī  /ᾐὅ(ᾐ/h)ὅn/ƎƓī /(ᾐ/h)/&/b/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /veᾠab/ ̮ĺ̮ŉƕ 
/veᾠah/ ̮̮̮̮ŀƈ˫ō̮̮̮̮̮̮̏

̩ŔƐƔŉ̮řķ̮˭ƖŪŵ̮ƧƏƖğ
œŗœ̮Ŀ̮Ŕš̮̮̮̮̮̮̮̮̐ 

/h/&/b/ 

̮ƇƕŔŉ˴̮ġœķŔŞƏķ̮ƍķƖŒ̗Ɠ̮'ġƖņƈ˿̮̮ęķƖƜĻt//̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /telle/ ̮̮ƒƉŁ /gelle/ ̮ƒ̮ƮƤğ /g/&/t/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ 
/satte/ ̮ƒ̮Ɓ˫ŝ̮̮ ƒłŽ˫Ļ̮ġ˫Ɠ
Ƌ̮Ɠ̮ƒĻ̮˫ƌŘő̮ŀőŗœ̮ƥŔš 

/sakte/ ̮ƒłĜŝ /k/&/t/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ  /bot/ƖƉğ /bok/ ̮Š̮Łī̮ƧƉŶš̮˭Ř̮ğ̮̮̮̮̮̮̮̮̮̮̮̮̮̍ /k/&/t/ 

 

1. bilabial 

2. voiceless 

3. voiced 

4. alveolar 



˲˵˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮ƇƕŔŉ˵̮ŗķŔěķƕ̮ġƖņƈ̮ġœķŔŞƏķ̮ƍķƖŒ̗Ɠ̮'/ d/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /dede/ ̮Ř̮ƓķƖő  /zede/̮ ̩œř /z/&/d/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /bὅde/ ̮Ż̮˫ť̮˭̩œ˫Ļ /bὅfe/ ̮ƒ̮Ž˫Ļ /f/&/d/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /bidὅd/ ̮œ̮ķŔƜĻ /bidὅr/ŗķŔƜĻ /r/&/d/ 

̮ƇƕŔŉ˶Ģ̮ƌ˫ĜƌŘƏ̮ġœķŔŞƏķ̮ƍķƖŒ̗Ɠ̮'˼̮̮ęķƖƜĻk//̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /kop/ ̮ƋƓŗ˫Ɛě̮ƍŔš̮Ŵ̗ŉ /lop/ ̮Č̮̮ƈ̮̮̮̍ /l/&/k/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /kokὅ/ ̮ŗ̮œķŘĻ /koᾠὅ/ ̮̮˫ Ŋě /ᾠ/ &̮/k/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ [tὅ:k] ̮ƒ̮̮ĜƮ̮˫˭ƔƐŁ̮̮̮̮̮̮̮̮̮̮̐ 
[tὅ:l]  ̮ĢŵƖƏ̮˭̒Ɩƌ̮̓ŗ˫Ł

Ś̮ļŝ̮ĞƏŗ 
/l/&/k/ 

̮ƇƕŔŉ˷̮ŗķŔěķƕ̮Ģƌ˫ĜƌŘƏ̮ġœķŔŞƏķ̮ƍķƖŒ̗Ɠ̮'/ g/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ 
[gi:s] ̮̮̮ ŘĻ̮ƖŪŵ̮ĢĠłŞő

œ̮˫Ʈř̮ŗ˫ŢŽ̮ŘŅķ 
[fi:s] ̮̩œ˫Žķ̮˭ŜƜŽ /f/&/g/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /bugu/ ̮Ɩ̮ĠĻ /buώu/ ̮ŗ̮ƖŢĻ /ώ/&/g/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /mejg/ ̮ŐƉƌ /mejl/ ̮̮̙ Ɯƌ /l/&/g/ 
̮

̮̮ƍķƖŒ̗Ɠg//̮ ̮̮̮˭ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ̮ŗœő̮Ģ̮ƉƜ̮̮Ƌ̮ě̮̮̮̩˫ĠƮ˫ŉ̮ŘƮ˫ŝ̮ŗœ̮̮˫ƌķ̮̇ŀŝķ̮ƒƐƜ̗ě̮ŀžŉ̮ġķŗķœ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̐ ̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮Ŝ̮Ə˫ěŘŽ̮řķ̮˭˫Ɠ˽̮̮̮̮ ˭ĢƈƖļƁ̮̙Ļ˫Ɓ
Ģ̮ƌ̮ŗķœŗƖőŘĻ'̮Ŕš˫Ļ̮

 

1. velar 

2. frequency 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˵˶ 

 

̮ƇƕŔŉ˸Ģ̮Ʈ˫Ɛě˫ĕ̮ġœķŔŞƏķ̮ƍķƖŒ̗Ɠ̮'˼̮̮ęķƖƜĻ/ᾐ/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ  /ᾐὅlu/ ĺƜŝĢ̮ƐƜƌř /ɢὅlu/ ̮ĢƮķœ /ɢ/&/ᾐ/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ  /ᾐὅᾐὅn/ ̮ ƎƓī  /ᾐὅbὅn/̮ ƍ˫Ļī /b/&/ᾐ/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ ̮ƍķƖŒ̗Ɠ̮$/ᾐ/ ̮'ŔŢƏ̮̩ŔƮœ̮˭ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ̮ŗœ 
̮

˵̦&˲̦&˳ƍ̦ķƖŒ̗Ɠ̦'Ģ̦ŢƮ˫ș̂ġ˫Ɠ˽̦

ƍ̮ķƖŒ̗Ɠ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮ ˰řķ̮ŔƐŁŗ˫ļŵ̮ĢŢƮ˫ŝ̮ġ˫Ɠ/f, v, s, z, ώ, , Ὓ, ʔ, h/̮
Ě̮Ł̮ŋŘš̮ƒĻ̮˭ƒƌķœķ̮ŗœĢ̮ƌ̮˫ƔƏī̮ĚŁ̮˰ ƋƮřķœŘč̮

̮ƇƕŔŉ˹̮ĢŢƮ˫ŝ̮ƍķƖŒ̗Ɠ̮'ĺƈƏ̮ķŔƏœƕĢ̮˾̮ęķƖƜĻf//̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /fir/ ̮ŗƕŘźƌ /tir/ Ł̮ŘƜ̮̓ŘƜŁ̮˭̩̒˫ƌ /t/&/f/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ 
/tofke/ ̮̮Ĺī̮ƍŔƜš˫č
Ƌ̮Ţĕ̮ŴŽœ̮ġķŘĻ̮˭ƍ˫ƓœƋ̮őř  

/tokke/ ̮̮̩ŘŮƁ̮˭ƒ̮Ĝ̮ĕ̮̮̮̮̮̮̮̮ ̮̮̏̏ /k/&/f/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /mof/ ̮ĢƐƜĻ̮ŴƮ˫ƌ̮ū˫Œƌ /mok/ ̮Ŕ̮Ɛ̮ě̮˭ŚƜŁ̮ŘƜŹ̮̮̮̮̮̮̮̮̮̮̮̮̍  ̮/k/&/f/ 

̮ƇƕŔŉ˺̮ĢŢƮ˫ŝ̮ƍķƖŒ̗Ɠ̮'ĺƈƏ̮ķŔƏœƕĢ̮̮ŗķŔěķƕ/ v/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /vejl/ ̮ƀ̮Ɯ̗ŵ /kejl/ ̮ƒ̮Ə˫̗Ɯč̮̙˭Ɯ̮ě̮̮̮̮̮̮̮̮̮ ̮̮̮̏ /k/&/v/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /sovὅ/ ķ̮œŘŽ /sozὅ/ ̮ķŚŝ /z/&/v/ 

 

1. glottal stop 

2. fricative 

3. dental labial 



˲˵˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ [ᾣa:rv] Ĺ̮Řĕ [ᾣa:rɢ]̮ŏ̮Řĕ /ɢ/&/v/ 

̮ƇƕŔŉ˲˱̮ęķƖƜĻ̮ġƖņƈ̮ĢŢƮ˫ŝ̮ƍķƖŒ̗Ɠ̮'/ s/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /siɢ/̮ŐƜŝ /liɢ/ ̮Ě̮ļŝ̮˭̙̮ő̮̮̮ ̮̮̮̮̮̍Ř̮ŝ  /l/&/s/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /mὅsu/ ̮̩ŔƜƮ˫ŝ̮ĚŢě̮̩ Ŕš   /mὅᾠu/ ̮̩ ˫ƌƍ̮˫ŉ /ᾠ/ &̮/s/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /lὅs/̮ œ̩˫ƌ̮̮Ğŝ̮̮̮̮̮̮̮̮̏ /lὅr/ ̮ƍŔĻ̮˭ŘŹƣ /r/&/s/ 

̮ƇƕŔŉ˲˲̮ŗķŔěķƕ̮ġƖņƈ̮ĢŢƮ˫ŝ̮ƍķƖŒ̗Ɠ̮'/ z/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ [za:li] ̮Ɩƈķř [pa:li] ̮Ɩ̮ƉƔč /p/&/z/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /pὅzan/ ̮Ř̮Ə̮̮ŚĻ̮˭ƍř˫č̮̮̮̮̮̮̮̮̮̮̮̮̏  
/pὅkan/ ̮̮̮ ƕŗ̮ƕ̮ŘƮř
ŀ̮őŗœ̮ġ˫č̮̮ę˫ő̮ƍœŘě̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̏ 

/k/&/z/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ [sὅ:z] ̮ř̮˫ŝ [sὅ:l] Ƈ̮˫ŝ /l/&/z/ 

̮ƇƕŔŉ˲˳ġƖņƈ˫Şč̮ĢŢƮ˫ŝ̮ƍķƖŒ̗Ɠ̮'˼̮̮̮ęķƖƜĻ/ώ/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ 
/ώir/ ̮̮̮ ŘƜš̮˭Ŀ˫ƜƐļƈ̮řķ̮̓ŘƜš
̮̒ ̙ĠƐŉ̮ŘƜš̮˭Ĺī 

/fir/ ̮ŗƕŘźƌ /f/&/ώ/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /paɢώe/ ̮ƒŢč /paɢme/ ̮ƒ̮̗Œč /m/&/ώ/ 

̮̩˫ĠƮ˫ŉ̮̩ ėķƕ̮ĢƏ˫Ʈ˫č /ɢὅώ/ ̮̮̩ Ś̗šƖő̮˭şƖő /ɢὅg/ ̮ƍ̮˫ğŔƏŘč̮ƋŒŁ /g/&/ώ/ 

 

1. postalveolar 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˵˸ 

 

̮ƇƕŔŉ˲˴̮ŗķŔěķƕ̮ġƖņƈ˫Şč̮ĢŢƮ˫ŝ̮ƍķƖŒ̗Ɠ̮'/ /̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ / ὅle/ ̮ƒ̮ƈķė /nὅle/ ̮ƒ̮ƈ˫Ə /n/&/ / 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /ha de/ ̮̮̩ ŔŊƓ /havde/ ̮̮̩ ŔžƓ /v/&/ / 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ 'ŔŢƏ̮̩ŔƓ˫Ţƌ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ̮ŗœ̮˭ƍķƖŒ̗Ɠ̮ƎƮķ 

̮ƇƕŔŉ˲˵̮ŗķŔěķƕ̮Ģƌ˫ĜƌŘƏ̮ĢŢƮ˫ŝ̮ƍķƖŒ̗Ɠ̮'/Ὓ/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /Ὓalle/ Ɗ̮ŔƐğ̮˭ƒ̮ƉŹ̮̮̮̮ ̮̮̮̮̮̮̐ /kalle/ ̮ƒ̮̮Ɖě̮˭Řŝ̮̮̮̮̮̮̮̐  ̮/k/&/Ὓ/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /beὛal/ ̮şƖŹī /begal/ ̮Ř̩̮Ł̮̮ġŚļŝ̮̮̮̮̮̮̮̮̌̏  ̮/g/&/Ὓ/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /morὛ/ ̮ŷ̮Řƌ /mord/ ̮œ̮Ř̮ƌ̮̮̮̮̍ /d/&/Ὓ/ 

̮ƇƕŔŉ˲˶ġ̮řƤƌ̮ĢŢƮ˫ŝ̮ƍķƖŒ̗Ɠ̮'˼̮̮ęķƖƜĻ/ʔ/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ 
/ɢig/ ̮̮̮ ġķŘĻ̮ĚŢƌ̮ĢŵƖƏ
Ģ̮ƏķƖƜō̮ƎŹƕŗ̮ġŗķŔƔĠƏ 

/dig/ ̮ř̮ƕŘƮœ /d/&/ɢ/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /nὅɢun/ ̮Ǝ̮ő˫Ə /nὅdun/ ̮ƍ̮ķœ˫Ə /d/&/ɢ/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /siɢ/̮ŐƜŝ /sir/ ̮ŘƜŝ /r/&/ɢ/ 

̮ƇƕŔŉ˲˷̮ęķƖƜĻ̮ĢƮ˫Ɛě˫ĕ̮ĢŢƮ˫ŝ̮ƍķƖŒ̗Ɠ̮'/ h/ 

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /halk/ ̮ƀ̮Ɖō /ᾣalk/ ̮Ģ̮ŵ˫ŊŁŗķ̮ƕ̮ŀžŝ̮ŀŽ˫Ļ /ᾣ/&/h/ 

 

1. uvular 



˲˵˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /zahr/ ̮Ř̮Ɠř  /zaᾠr/Řŉř /ᾠ/ &̮/h/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /poh/ ̮̮̮Ƥƌ˫ě̮̮̮̮̮̮̋ƒ̮łŒč /pok/ ̮Ģ̮ğŔƌīŘĻ̮˭Ɗŗƕ /k/&/h/ 
̮

˵̦&˲̦&˴ķ̦ƖŒ̗Ɠ̦'ƍ̦Ģ̦ƌƖŢƜő̦ġ˫Ɠ˼̦

ƍ̮ķƖŒ̗Ɠ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮ ĢƌƖŢƜő̮ġ˫Ɠ̮˰ řķ̮ŔƐŁŗ˫ļŵ/m, n, Ł/ 

̮ƇƕŔŉ˲˸̮ŗķŔěķƕ̮Ģļƈƕœ̮ĢƌƖŢƜő̮ƍķƖŒ̗Ɠ̮'/ m/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /mὅώ/ ̮ş̮˫ƌ /ᾐὅώ/ ̮şī /ᾐ/&/m/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ (/vasme ̮ƒ̮̗ŝƕ /vasle/ ƒ̮Ɖťƕ /l/&/m/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ [ba:rm] ̮Ř̮ƜĠĻī [ba:rᾣ] ̮ŠŢőŗœ̮˭ſŘĻ /ᾣ/&/m/ 

̮ƇƕŔŉ˲˹̮ŗķŔěķƕ̮ġƖņƈ̮ĢƌƖŢƜő̮ƍķƖŒ̗Ɠ̮'/ n/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ [na:nὅ] ̮ų̮˫ƐŶƏ [ta:nὅ] ̮˫ƔƐŁ /t/&/n/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /nene/ ̮ĝŗŚĻŗœ˫ƌ /neve/ ̮̮̩ƖƏ /v/&/n/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ [pa:n] ̮Ǝ̮Ɣč [pa:l] ̮̮̒Ɩƌ̮̓ŜƜğ̮̙˭ č̮̮̮̮̮̮̮̮̮̮̮̮̮̮̌ /l/&/n/ 

̮ƇƕŔŉ˲˺̮ŗķŔěķƕ̮Ģƌ˫ĜƌŘƏ̮ĢƌƖŢƜő̮ƍķƖŒ̗Ɠ̮'/Ł/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ 'ŔŢƏ̮̩ŔƓ˫Ţƌ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ̮ŗœ̮˭ƍķƖŒ̗Ɠ̮ƎƮķ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /ᾠoǼe/ Ř̮Ə̮̮ƕ˫ğ̮̮̮̮̮̮̮̏ /ᾠove/ ̮ƒ̮Əœŗƕ /v/&/Ǽ/ 

 

1. nasal 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˵˺ 

 

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ [pa:Ǽ]̮̮˫ ƌŘő̮ƧšƖő [pa:n] ̮Ǝ̮Ɣč /n/&/Ǽ/ 
̮

˵̦&˲̦&˵ƍ̦ķƖŒ̗Ɠ̦'̦̩ œƖŝ˫Ə̦ġ˫Ɠ˼̦

ƍ̮ķƖŒ̗Ɠ̮ƕœ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮ƥ̮œƖŝ˫Ə /j/, /w/ ̮˰ ŔƏŗķœ̮œŘĻŗ˫ě̮

̮ƇƕŔŉ˳˱̮ŗķŔěķƕ̮Ģƌ˫ě̮ƥœƖŝ˫Ə̮ƍķƖŒ̗Ɠ̮'/ j/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /jὅni/ ̮Ģ̮ƐŶƮ /mὅni/ ̮̮̩˫ƌ̮˫ ŞƏ /m/&/j/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /moje/ ̮ƒ̮Ʈ˫ƌ /mole/ ̮ƒ̮ƈ˫ƌ /l/&/j/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /pej/ ̮̩œƖƈ˫š̮˭Ģč 
/per/ ̮̮̮ġŔƐƉĻ̮˭Ř̮č̮̮̮̮̮̮̮̮̮̮̮̌

̮̩ ŘŒťƋ̮ě̮ų˫žŁŗķ̮˫Ļ̮ġķ 
/r/&/j/ 

̮ƇƕŔŉ˳˲Ģļƈ̮ƥœƖŝ˫Ə̮ƍķƖŒ̗Ɠ̮'Ģƌ˫ĜƌŘƏ˽̮̮ŗķŔěķƕw//̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ ƍķƖŒ̗Ɠ/w/ ̩ŔƮœ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ̮ŗœ̮'ŔŢƏ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ 

/kowak/ ̮̮ƍķƖŒłŝķ
ċ̮˫Ɓ̮˭Ś̮Ļ̮ġ˫č̮̙Ŧžƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̍ 

/kotak/ ̮̮̮ ˫ƌŘő̮ġ˫ƔłƏķ
ŀŝķ̮̙ťƕ̮ƒšƖő̮ƒĻ̮ƒě 

/t/&/w/ 

[so:wὅr] ̮ŗ̮ķƖŝ  [so:hὅr] ş̮Ɩ̗ĕ /h/&/w/ 

/towe/ ̮̮̩ ƕ˫Ł /toke/ ̮̩ ŘŮƁ̮˭ƒĜĕ /k/&/w/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ ƍķƖŒ̗Ɠ/w/ ̮̩ ŔƮœ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ̮ŗœ̮'ŔŢƏ 
 

 

1. approximate 

2. labial-velar 



˲˶˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

ƍ̮ķƖŒ̗Ɠ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ/w/ ̮̩ ŔƮœ̮ĢƏ˫Ʈ˫č̮ƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ̮ŗœ̮̮̮̮ġķŗķœ̮˭ĢƏ˫Ɯƌ̮˫̩ĠƮ˫ŉ̮ŗœ̮˭ƍķƖŒ̗Ɠ̮ƎƮķ̮̮˫ƌķ̮̇ŔŢƏ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐
Ģ̮ƌ̮ĢƈƖļƁ̮̙Ļ˫Ɓ̮ŜƏ˫ěŘŽ'̮Ŕš˫Ļ̮

˵̦&˲̦&˶ƍ̦ķƖŒ̗Ɠ̦'ġ̦ŗ˫Ɛě̦ƥœƖŝ˫Ə̦ġ˫Ɠ̦
ƍ̮ķƖŒ̗Ɠ̮ŬƂŽ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮ġ̮ŗ˫Ɛě̮ƥœƖŝ˫Ə˼̮̮l//̮ ̮̮˰ œŗķœ̮œŘĻŗ˫ě̮

̮ƇƕŔŉ˳˳̮ŗķŔěķƕ̮ġƖņƈ̮ġŗ˫Ɛě̮ƥœƖŝ˫Ə̮ƍķƖŒ̗Ɠ̮'/ l/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ  /lonᾠ/ ĺ̮ƈ /konᾠ/ ̮ňƐě /k/&/l/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /gulun/ ̮ƍ̮˫łŞč  /gumun/̮ ƍ˫̗ğ /m/&/l/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /pil/ ̮Ƈ̮Ɩč /piώ/ ̮̮̙ ŒƏ̮ĝŘĻ̮˭ŠƜč /ώ/&/l/ 
  

˵̦&˲̦&˷ƍ̦ķƖŒ̗Ɠ̦'Ģ̦šřŘƈ̦ġ˫Ɠ˽̦

ƍ̮ķƖŒ̗Ɠ̮ŬƂŽ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮Ģ̮šřŘƈ̮̮/r/̮̮̮˰ œŗķœ̮œƖŉƕ̮

̮ƇƕŔŉ˳˴̮̮ '̮
̮ŗķŔěķƕ̮ġƖņƈ̮ĢšřŘƈ̮ƍķƖŒ̗Ɠ/ r/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /re/ ̮ŀ̮Žŗ̮˭ŀŽ˫ĻŗƖŁ̮Ɗķœ /de/̮ŘĠƮœ̮̩˭œ̮̮̮̮̮ ̮̮̮̮̮̏ /d/&/r/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ [korre] ̮̩̮Ř̮ě̮̮̮̮̍̐ 
[korze] ĿŘ̮ě̮̮̮̮̮̌˭

ŀ̮̗ŞƁ̮˭ķŔŉ̮ĚĕƖě̮ġ˫Ɠ
Ŀ̮˫ŊƮŚļŝ̮ŀŢě̮ġķŘĻ 

/z/&/r/ 

 

1. lateral approximate 

2. trill  



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˶˲ 

 

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /ɢar/ ̮ŷƣķ 
/ɢas/ ̮̮̮ ˫Ļ̮ŗƖŦŎƌ̮ĢƮ˫ŉ
̮̮ŀš˫ě̮ġķŘĻ̮ƒ̮ł̮ŝ̮˫Ʈ̮ĢƏ̮̮̮ ̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮̮̮̮̐̌ ̮̮
Ɗķœ̮̮ġŗķŔƔĠƏ̮˫Ʈ̮ġŚļŝ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮  ̮

/s/&/r/ 

 

˵̦&˲̦&˸ķ̦ƖŒ̗Ɠ̦'ƍ̦Ģ̦ŢƮ˫ŞƏķ̦ġ˫Ɠ˼̦

ƍ̮ķƖŒ̗Ɠ̮ƕœ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮̮̮ ĢŢƮ˫ŞƏķ/ᾠ/, /ᾣ/̮̮̮˰ ŔƏŗķœ̮œŘĻŗ˫ě̮

̮ƇƕŔŉ˳˵̮̮ '̮
̮̮ ęķƖƜĻ̮ġƖņƈ˫Şč̮ĢŢƮ˫ŞƏķ̮ƍķƖŒ̗Ɠ/ᾣ/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ /ᾣam/ ̮œƕŗ̮ŻķŘŭķ /ram/ ̮̮Ɗ̮ŗ̮̮̮̌ /r/&/ᾣ/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ [ki:ᾣe] ̮ƒĕƖě [ki:se] ̮ƒŞƜě /s/&/ᾣ/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ [mὅ:ᾣ] ̮ē˫ƌ [mὅ:l] ̮˫čŗ˫Ɣĕ /l/&/ᾣ/ 

̮ƇƕŔŉ˳˶̮̮ '̮
̮ŗķŔěķƕ̮ġƖņƈ˫Şč̮ĢŢƮ˫ŞƏķ̮ƍķƖŒ̗Ɠ/ᾠ/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ̮ŀžŉƒƐƜ̗ě 

̮̩ ėķƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ [ᾠa:t] ̮ƍ˫ĻŘłš [la:t] ̮ŠőŘĕ̮˭ƍ˫ĜŁ /l/&/ᾠ/ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /gorᾠe/ ̮ƒ̮ŉƖğ /gorde/ ̮Ɩ̮ƉƔč̮̩˭œŘ̮ğ̮̮̮̮̮̮̮̮̮̮̮̍ /d/&/ᾠ/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /ɢorᾠ/ ̮Ǝ̮ƜŉŗƖő /ɢord/ ̮̮̒ ĚĕƖě̮̓ŚƮŗ /d/&/ᾠ/ 

 

1. affricate 



˲˶˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮ƇƕŔŉ˳˷̮̮ '̮
ƍ̮ķƖŒ̗Ɠ˫Ɠġ̮ƖğƮ̮̮̮Š̮̮̮̏ŗƖš˫Ɛō˫Ļ̮ƀĻ˫Ůƌ̮ġ̮̮ġīĢčġ̮ķ̮

 

˵̦&˳̦̦ 'ƒ̦ěķƕĿ̦̦ƖŦƌ̓˫̦Ɠ̦̦̦̦̦̦̦̦̦̦̐̒ ˫Ɠ̦

ƒ̮ěķƕ̮̮ƍƖğ˫ƏƖğ̮ųķƖƏķ̮ġķŗķœ̮˭ġŗƖš˫Ɛō̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̩̏ œ˫ŝ̮ġ˫Ɠ˼̮̮ĺ̮̮ěŘƌ̮ƕ̮̮̮̮̮̮̮̐˽̮̮ƒ̮ěķƕ̮ƎƮķ̮ĢƮ˫ŝ˫Ɛš̮ŀƔŉ̮'ŀŝķŀ̮žŉ̮řķ̮˭˫Ɠ̮̮ ƒƐƜ̗ě̮ġ˫Ɠ
̮̩ Ŕš̮̩œ˫žłŝķ̮̮ƒ̮łŝœ̮ġķŘĻ̮ƕ̮̮ ĢƏ˫ļƌ̮̆Ĺ˫łě̮řķ̮˭ġŔƐĻŇ̮ķƕŝ̮˫ƐšĢ̮̮̮ ̅Ģ̮Ɖŵ̮̮̓ ˭œķĘƏ˲˴˺˹̮̮̮̮̮̒ ̩œŘĻ̮̩ŘƔĻŀ̮ŝķ̮̩Ŕšƒ̮ěķƕ̮'̮̮ ŠƮƖğ̮ŗœ̮˫Ɠ

Ģ̮̗Ə̮ŗķŘƁ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ̮ŗœ̮˭ġŗƖš˫Ɛō'̮ŔƏŘƜğ̮

˵̦&˳̦&˲ƒ̦ěķƕ̦'ƒ̦Ɯƈ̦ƕķ̦ĢƉťķ̦ġ˫Ɠ̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̐˾̦̦̦̒ ̩œ˫ș̂̓
ƒ̮ěķƕ̮ŔƜƈƖŁ̮ŗœ̮̮̮ŔƜƈƖŁ̮ġ˫ƔłƏķ̮˫Ł̮ķŔłĻķ̮řķ̮ƕ̮ŀŝķ̮ŀĻ˫Ņ̮˭ƍ˫Ļř̮ŀƜŶũƕ̮ƕ̮ƍ˫Ɠœ̮̙Ĝš̮˭œ̩˫ŝ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮Ģ̮̗Ə̮ŘƜƜźŁ̮˭ƒěķƕ̮̮ ƎƮķ̮'ŔƐě

 

1. simple 

2. complex 

3. primary cardinal vowel 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˶˴ 

 

ƒ̮ěķƕň̮Ʈķŗ̮˭˫Ɠƒ̮ěķƕ̮ƎƮŘŁƍ̮˫Ļř̮ŗœ̮˫ƓŠ̮ƮƖğ̮ƕ̮˫Ɠ̮̮ ŔƐłŞƓ̮ƍ˫Ɣŉ̮ġ˫ƓĢ̮Ɖŵ̮̮̓ ˭œķĘƏ˲˴˺˹̮̒ƒ̮ěķƕ̮ƎƮķ̮'̮̮ ƍƖĖ̗Ɠ̮˭ġŗƖš˫Ɛō̮ŗœ̮˫Ɠ
ƒ̮ƏƖğ̮ŘƮ˫ŝƎ̮ƜŢƜč̮ƒĻ̮˭˫Ɠ˼̮̮Ǝ̮ƜŞč̮ƕ˽̮̮Ģ̮ƌ̮ƋƜŞƂŁ'̮ŔƏƖš̮

ƒ̦ěķƕ̦'żƈķƎ̦ƜŢƜč̦ġ˫Ɠ̦
̮̮ ŔƜƈƖŁ̮ŗœƒ̮ěķƕĢ̮ƌ̮ĚƮœŚƏ̮Ɗ˫ě̮ƒĻ̮ƕ̮ŨļƂƐƌ̮˭ƍ˫Ļř̮̮ƍ˫Ɯƌ̮ŠŒĻ̮˭ġŗƖš˫Ɛō̮ƎƜŢƜč̮ġ˫Ɠ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮ œƖš̮̮ ˭ĢƌƤŹ̓˲˵˱˵̮̮̮̒ Řěŕ̮ƒĻ̮Ɗřƣ̮'

ƒ̮ěķƕ̮˭ŠƮƖğ̮ƎƮķ̮ŗœ̮ƒě̮ŀŝķœ̮Řğ̮˭ƎƜŢƜč̮ġ˫Ɠ˾̮̮ƒ̮ěķƕ̮ƎƮķ̮'ŔƐłŞƜƏ̮˰ řķ̮ŔƐŁŗ˫ļŵ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮˫Ɠi/, /e/, /a// 

̮ƇƕŔŉ˳˸̮ƎƜŢƜč̮Ƨěķƕ̮'̮̒ƒłšķŘŽķ̮̓ƒłŞĻ/ i/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /ᾐinὅ/ ̮ƎƮķ˫Ɠ /ᾐunὅ/ ƍ̮ī˫Ɠ /u/&/i/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /pi/ ̮̮Ģč /pὅ/ ̮̮˫ č /ὅ/&/i/ 

̮ƇƕŔŉ˳˹Ƌ̮ƜƏ̮ƎƜŢƜč̮Ƨěķƕ̮'̮̮ ƒłŞĻ/ e/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ 
/mer/ ̮̮Ĺī̮ƍœŗƖő̮ĢŵƖƏ
Ś̮̮Ļ̮ƒĻ̮ƒƜļš̮˭ŠĜƌ̮˫Ļ̮̩ķŘ̗Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̍ ̮̮̮̮̮̮̮̮̮ ̮̮ 

/mur/ ̮ŗ̮Ɩƌ /u/&/e/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /se/ƒ̮ŝ /si/ ̮̮̮˭ġķŘĻ˴˱  /i/&/e/ 

̮ƇƕŔŉ˳˺̮̩̒œ˫łŽķ̮̓ř˫Ļ̮ƎƜŢƜč̮Ƨěķƕ̮'/ a/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ̮̮ƒƏƖ̗Ə˲̮̮ƒƏƖ̗Ə˳̮ƒƐƜ̗ě̮ŀžŉ̮

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ [za:r] ̮Ř̮Ɠ̮ř̮̮̮̮̌ [zu:r] ̮ŗƕř /u/&/a/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /kola/ ̮̮̩ Ƥě /kole/ ̮ƒ̮Ɖ̮ě̮̮̮̮̮̩̍̏ ŔƏŘč̮ƧƏ˫ő̮˭ /e/&/a/ 
 

 

1. front 

2. back 

3. round 



˲˶˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

ƒ̦ěķƕ̦'ĹƎ̦ƜŞč̦ġ˫Ɠ̦
ƒ̮ěķƕ̮ŔƜƈƖŁ̮ŗœĢ̮ƌ̮̩ŔƏķŗ̮ƍ˫Ɠœ̮ĺƂŵ̮ƒĻ̮ƕ̮ŨļƂƐƌ̮˭ƍ˫Ļř̮̮Ŝč̮ŠŒĻ̮˭ġŗƖš˫Ɛō̮ƎƜŢƜč̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ œƖš̮̮ ˭ĢƌƤŹ̓˲˵˱˵̮̮̮̒ ƒĻ̮Ɗřƣ̮'
̮̮ ƒě̮ŀŝķ̮Řěŕƒ̮ěķƕƒ̮ěķƕ̮ƎƮķ̮'ŔƐłŞƓ̮œŘğ̮˭ŠƮƖğ̮ƎƮķ̮ŗœ̮ƎƜŞč̮ġ˫Ɠ̮˰ řķ̮ŔƐŁŗ˫ļŵ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮˫Ɠ/u/, /o/, /ὅ/̮

̮ƇƕŔŉ˴˱̮̮ '̮
̮̒ƒłšķŘŽķ̮̓ƒłŞĻ̮ƎƜŞč̮Ƨěķƕ/ u/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ̮̮ƒƏƖ̗Ə˲̮̮ƒƏƖ̗Ə˳̮ƒƐƜ̗ě̮ŀžŉ̮

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /gul/ ̮Ƈ̮Ɩğ /gὅl/ ̮̮̮ ƀƜ̗ŵ̮ƕ̮ĝŗŚĻ̮Ģğŗ˫č
̮ƒĕŗ˫č̮ƕ̮ĚŢƌ̮˭ŀŝƖč̮̓̒ '''ƕ  /ὅ/&/u/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ [bu:] Ŕš˫ĻƖĻ̮˭ [bi:] ̮Ģ̮Ļ̮˭œƖĻĢĻ  /i/&/u/ 

̮ƇƕŔŉ˴˲̮̮ '̮
Ƌ̮ƜƏ̮ƎƜŞč̮Ƨěķƕ̮ƒłŞĻ/ o/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ̮̮ƒƏƖ̗Ə˲̮̮ƒƏƖ̗Ə˳̮ƒƐƜ̗ě̮ŀžŉ̮

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /dom/ ̮̮Ɗ̮œ̮̮̮̍ /dum/ ̮̮Ɗķœ /u/&/o/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ [go:] ̮ŀ̮žğ̮˭ųƖŽŔƌ [gὅ:] ̮ƕ˫ğ /ὅ/&/o/ 

̮ƇƕŔŉ˴˳̮̮ '̮
̮̩̒œ˫łŽķ̮̓ř˫Ļ̮ƎƜŞč̮Ƨěķƕ/ὅ/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ̮̮ƒƏƖ̗Ə˲̮̮ƒƏƖ̗Ə˳̮ƒƐƜ̗ě̮ŀžŉ̮

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /kὅώ/ ̮ę̮̮Ř̮Ł̮˭ē˫Ɓ̮̮̮̮̮̮̮̮̮̌̌ /keώ/ ̮Š̮ě /e/&/ὅ/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /koᾐὅ/ ̮̮̩ Ɩě̮˭˫Ŋě̮˫ Ɠ  /koᾐi/ ̮̮̩Ɩě̮̙̮Ɠķ̮̮̮̮̮̮̮̮̏ /i/&/ὅ/ 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˶˶ 

 

̮
̮̙Ĝš˲̮'˫ŪŽġ̮ƒ̮ěķƕķġ̮ƕ̮ƒ̮ěķƕ˫Ɠġ̮ƉťķĢ̮ƈ̮ƕķ̮̮̮̮̮̮̐Ɯ̮̮̐ƒ̮ŗœ̮̮ŗƖš˫Ɛōġ̮̮ƀĻ˫Ůƌ˫Ļġ̮īĢčġķ̮

˵̦&˳̦&˳ƒ̦ěķƕ̦'ĺ̦̦ěŘƌ̦ġ˫Ɠ̦̦̦̦̦̦̐ ̦̦̦̦
ƒ̮ěķƕ̮ŔƜƈƖŁ̮Ɗ˫ĠƐƓ̮ŗœĢ̮ƌ̮ŘƜƜźŁ̮ƍ˫Ɠœ̮ŀƈ˫ō̮˭ŔƜƈƖŁ̮ƎƜō̮ŗœ̮ƕ̮ŀŞƜƏ̮ŀĻ˫Ņ̮ƍ˫Ɠœ̮̙Ĝš̮˭ĺ̮ěŘƌ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̐ƒ̮ěķƕ̮'ŔƐě̮̮ĺ̮ěŘƌ̮ġ˫Ɠ̮̮̮̮̮̮̮̐ ̮̮̮
ƒ̮ěķƕ̮ƕœ̮ųķƖƏķ̮ƒĻƒ̮ěķƕ̮̓ġķĢ̮Ʈ˫Łƕœ̮ġ˫Ɠ˼ƒ̮ŝ̮ƕ̮̒ƒ̮ěķƕƒ̮ěķƕ̮̓ġķƒ̮ŝ̮ġ˫ƓĢ̮Ʈ˫Ł˽Ģ̮ƌ̮ƋƜŞƂŁ̮̮̮̒ ŔƏƖšĢ̮Ɖŵ̮̮̓ ˭œķĘƏ˲˴˺˹̮̮̮̒ ˭ƒƌķœķ̮ŗœ̮'

ƒ̮Ļ̮̮ƒ̮ěķƕ̮ƎƮķ̮̮ġƕ˫ěķƕ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏Ģ̮ƌ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮ĺ̮ěŘƌ̮ġ˫Ɠ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮'̮ƋƮřķœŘč̮

ƒ̦ěķƕ̦'żƈķƕ̦œ̦̓ĢƮ˫Łƕœ̦ĺ̦ěŘƌ̦ġ˫Ɠ̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̐ ̦̦̦̦̦ƒ̦ěķƕġ̦ķ̦̒ ˫Ɠ̦

̮ƇƕŔŉ˴˴̮̮ƎƮřķŘŽ̮ĢƮ˫Łƕœ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̐/ ei/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ̮̮ƒƏƖ̗Ə˲̮̮ƒƏƖ̗Ə˳̮̮ŀžŉƒƐƜ̗ě̮

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /ᾣeini/ ̮ĢƮ˫ĕ̮RŘŁƖļěT /ᾣini/ ̮ĢƐƜĕ̮RŻŘűT /i/&/ei/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /dei/ ̮ŗ̮œ˫ƌ /di/ ̮ŔƮœ /i/&/ei/ 

̮ƇƕŔŉ˴˵̮̮ƎƮřķŘŽ̮ĢƮ˫Łƕœ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̐/ ou/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ̮̮ƒƏƖ̗Ə˲̮̮ƒƏƖ̗Ə˳̮ƒƐƜ̗ě̮ŀžŉ̮

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /gour/ Ř̮ļ̮ğ̮̮̮̮̌ /gur/ ̮ŗƖğ /u/&/ou/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /tou/ ƎƔč [ĺŁ̮˭RƍœŘě /tu/ ̮̮̙ őķœ̮˭ƖŁ /u/&/ou/ 

 

1. diphthong 

2. triphthong 



˲˶˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮ƇƕŔŉ˴˶̮̮ƎƮřķŘŽ̮ĢƮ˫Łƕœ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̐/ oi/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ̮̮ƒƏƖ̗Ə˲̮̮ƒƏƖ̗Ə˳̮ƒƐƜ̗ě̮ŀžŉ̮

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /ᾐoid/ ̮ƖƓī /ᾐoud/ ̮œƖ̮ŵ̮̮̮̮̍ /ou/&/oi/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /moi/ ̮Ģ̮Ɠ˫ƌ /mo/ ̮̮Ǝƌ /o/&/oi/ 

̮ƇƕŔŉ˴˷̮̮ƎƮřķŘŽ̮ĢƮ˫Łƕœ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̐/ ai/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ  /haiώ/ ĺ̮̮ŊŶŁ̮Ŀķœķ̮̮̮̮̮̮̮̮̮̮̐  /haώ/ ŀŢƓ /a/&/ai/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /gai/ ̮̩ ˫ğ̮˭œƕř /gi/ ̮ų̮ƖŽŔƌ /i/&/ai/ 
 

̮ƇƕŔŉ˴˸œ̮ƕŘŽ̮ƕ̮řķŘŽ̮ƍƕŔĻ̮ĢƮ˫Łƕœ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̐/ ui/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ '̮ŔŢƏ̮̩ŔƓ˫Ţƌ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ̮ŗœ̮˭ƒěķƕ̮ƎƮķ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ 

/rui/ ġƕŗ̮RŚƉŽT  /rua/ ̩˫Ļƕŗ /ua/&/ui/ 

/kui/ Ŕ̮ƜĻƖě̮˭ŀŽƖě /kou/ ̮Ŀ̮Ƥ̮Ź̮ŗœ̮̩ŘŢō̮ĢŵƖƏ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ /ou/&/ui/ 

/bui/ ̮˭ĺ̮ŊŶŁ̮Ŀķœķ̮̮̮̮̮̮̮̮̮̮̮̐
Ģš˫Ļ 

/buὅ/ ̮ŗŔč /uὅ/&/ui/ 

̮ƇƕŔŉ˴˹œ̮ƕŘŽ̮ƕ̮řķŘŽ̮ƍƕŔĻ̮ĢƮ˫Łƕœ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̐/ iu/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ 
/riun/ ̮̩ œƕŗ  /run/ ƍķŗ /u/&/iu/ 

/tiup/ Ĺ̮ƖƜŁ  /tap/ Ŕ̮ŶŊƌ̮ġƖƌ̮˫˭žłőķ̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮ /a/&/iu/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ '̮ŔŢƏ̮̩ŔƓ˫Ţƌ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ̮ŗœ̮˭ƒěķƕ̮ƎƮķ 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ŗ̮˫Ĝ̗Ɠ̮ƕƍ̮ķ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˶˸ 

 

̮ƇƕŔŉ˴˺Ǝ̮ƮœƕŘŽ̮ĢƮ˫Łƕœ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐/ ua/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ  /nuam/ ̮ ƋłĻƖƏ̮˭ƋƮķœķ /num/ ̮̮Ɗ˫Ə /u/&/ua/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ 
 /rua/ ̩ ˫Ļƕŗ  /ra/ŀŽŗ̮˭̩ķŗ /a/&/ua/ 

 /rua/ ̩ ˫Ļƕŗ  /rei/ ĭ̮ŗġ̙Ɯƌ̮˭ /ei/&/ua/ 

̮ƇƕŔŉ˵˱Ǝ̮ƮœƕŘŽ̮ĢƮ˫Łƕœ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐/ uὅ/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ 
 /suὅr/ŗķƖŝ /ser/ ĢĻŜō /e/&/uὅ/ 

/ᾠuὅl/ Ƈ̮ķƖŉ /ᾠol/ ̮̮ƍƣ˫č̮̙˭ ŉ̮̮̮̮̮̮̮̮ ̮̮̍ /o/&/uὅ/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ  /buὅ/ ŗ̮Ŕč̮˭˫Ļ˫Ļ  /bu/ Ŕš˫Ļ̮˭ş˫Ļ̮˭ƖĻ /u/&/uὅ/ 

̮ƇƕŔŉ˵˲̮̮ƎƮřķŘŽ̮ĢƮ˫Łƕœ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̐/ὅi/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ 
 /bὅize/ ƍŚĻœ˫Ļ /bὅze/ ̮̩ ř˫Ļ /ὅ/&/ὅi/ 

 /vὅize/ Ģƌœř  /vὅze/ œř /ὅ/&/ὅi/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ ̮ƎƮķ'̮ŔŢƏ̮̩ŔƓ˫Ţƌ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ̮ŗœ̮˭ƒěķƕ 

̮ƇƕŔŉ˵˳Ǝ̮ƮœƕŘŽ̮ĢƮ˫Łƕœ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐/ oὅ/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ '̮ŔŢƏ̮̩ŔƓ˫Ţƌ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ̮ŗœ̮˭ƒěķƕ̮ƎƮķ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ 
 /koὅ/ ˫Ŋě  /kou/ ̮̩ ŘŢōĿ̮Ƥ̮Ź̮ŗœ̮ġķ̮̮̮̮̮̮̮̮̮̮̐  /ou/&/oὅ/ 

 /ɢoὅ/ķŔő /ɢou/ ̮Ĺ̮ķƖő /ou/&/oὅ/ 



˲˶˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮ƇƕŔŉ˵˴̮̮ '̮
Ǝ̮ƮœƕŘŽ̮ĢƮ˫Łƕœ̮ĺ̮ěŘƌ̮Ƨěķƕ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐/ ia/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ [sia:ku] ƍīT˫ŝ̮RƒƮ  [si:ku] ̮ƥŗ˫̗š̮ƍīTŝ̮̮RĢ  /i/&/ia/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ 
 /bia/̮ ŘƜĠĻ̮˫ƌŘžĻ  /biou/̮ ˫ƜĻ /iou/&/ia/ 

 /tia/ĺ̮ŊŶŁ̮Ŀķœķ̮̮̮̮̮̮̮̮̮̮̐  /tou/̮ ĺŁ /ou/&/ia/ 

̮ƇƕŔŉ˵˵̮̮ '̮
Ǝ̮ƮœƕŘŽ̮ĢƮ˫Łƕœ̮ĺ̮ěŘƌ̮Ƨěķƕ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐/ iὅ/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ /bὅziὅr/ ġ̮řŗƕ˫Ţě̮Řğŗ˫ě /bὅzὅr/ŗķř˫Ļ /ὅ/&/iὅ/ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ /biὅ/ ̮ŗ̮ƕ˫ƜĻ /bia/ ̮Ř̮ƜĠĻ̮˫ƌŘžĻ /ia/&/iὅ/ 

 

̮
̮̙Ĝš˳̮'̮

ƒ̮ěķƕƕœķġ˫Ɠġ̮Ɗ̮ƖłŒƌƒ̮Ļ(̮l(,̮(ὅ̮(ŗ̮œ̮ŗƖš˫Ɛōġ̮̮̮ ƀĻ˫Ůƌ˫Ļ̮̮ġīĢčġ̮ķ̮
 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˶˺ 

 

̮
̮̙Ĝš˴̮'ƕœ̮ƒ̮ěķƕķġ˫Ɠġ̮Ɗ̮ƖłŒƌƒ̮Ļ(̮X(,̮(̮̀(ŗœ̮ŗƖš˫Ɛōġ̮̮̮ ƀĻ˫Ůƌ̮˫ Ļġ̮īĢčġ̮ķ̦

ƒ̦ěķƕ̦'Ĺƒș̂ĺ̦ěŘƌ̦ġ˫Ɠ̦̦̦̦̦̦̦̦̦̐ ̦̦̦ƒ̦ș̂̓ĢƮ˫Łƒěķƕġķ̦̒ ˫Ɠ̦

̮ƇƕŔŉ˵˶ƒŝ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̐ĢƮ˫Ł/ uai/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ ̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ '̮ŔŢƏ̮̩ŔƓ˫Ţƌ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ̮ŗœ̮˭ƒěķƕ̮ƎƮķ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ 
/ruai/ ̮ĢƓ˫Ļƕŗ /rui/ ̮ġƕŗ̮RŚƉŽT /ui/&/uai/ 

/buai/ ̮ĺ̮ŊŶŁ̮Ŀķœķ̮̮̮̮̮̮̮̮̮̮̐ /biou/ ̮̮˫ ƜĻ /iou/&/uai/ 

̮ƇƕŔŉ˵˷ƒŝ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̐ĢƮ˫Ł/ oue/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ̮̮ƒƏƖ̗Ə˲  ̮ƒƏƖ̗Ə˳  ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ̮/ώoueώou/ ̮ƒƏ˫ļš 'ŔŢƏ̮̩ŔƓ˫Ţƌ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ̮ŗœ̮˭ƒƐƜ̗ě̮ŀžŉ 

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ̮
/ᾐaftoue/ ̮ƒĻ˫łŽī /ᾐaftou/ ̮Ĺ̮˫łŽī /ou/&/oue/ 

/voue/ ̮œƖš /vὅi/ ̮Ŕš /ὅi/&/oue/ 

̮ƇƕŔŉ˵˸ƒŝ̮ĺ̮ěŘƌ̮Ƨěķƕ̮'̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̐ĢƮ˫Ł/ iou/̮

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ̮̮ƒƏƖ̗Ə˲ ̮ƒƏƖ̗Ə˳̮ƒƐƜ̗ě̮ŀžŉ̮

̮̩ ėķƕ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ̮'̮ŔŢƏ̮̩ŔƓ˫Ţƌ̮ĢƏ˫Ɯƌ̮̩˫ĠƮ˫ŉ̮ŗœ̮˭ƒěķƕ̮ƎƮķ̮



˲˷˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

ƒ̮ƐƜ̗ě̮ŀžŉ̮(̮Ňķƕ̮̩˫ĠƮ˫ŉ̮̮ƒƏƖ̗Ə˲ ̮ƒƏƖ̗Ə˳̮ƒƐƜ̗ě̮ŀžŉ̮

̮̩ ėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ̮

/biou/ ̮̮˫ ƜĻ /biὅ/ ̮ŗ̮ƕ˫ƜĻ /iὅ/&/iou/ 

/pὅriou/ ̮Ĺ̮˫Ʈŗ˫č /pὅru/ ̮ƕ̮ŗ˫č /u/&/iou/ 

/ᾐὅsiou/ ̮Ĺ˫Ɯŝī /ᾐὅsu/ ̮ƒƜŝī /u/&/iou/ 

 

̮
̮̙Ĝš˵̮'ƒŝƒěķƕķġ˫Ɠġ̮Ɗ̮ƖłŒƌƒ̮Ļ(̮l(ˮ̮(`(ˮ(̮\̮(ŗ̮œ̮ŗƖš˫Ɛōġ̮̮̮ ƀĻ˫Ůƌ˫Ļ̮̮ġīĢčġķ̦

˵̦&˴Ň̦ķƕ̦'Ģ̦Ʈķŗī̦
Ň̮ķƕ̮ĺƜŁŘŁ̮ƕ̮ĺƜěŘŁ̮ƥƖŎƏ̮ƒĻ̮ūƖĻŘƌ̮ƎƜƏķƖƁ̮ƕ̮ŔŵķƖƁŇ̮ķƕ̮ķŗ̮ĢƏ˫Ļř̮ƧƏƖğ̮ĚƮ̮ġ˫ƓĢ̮Ʈķŗī˼̮̮Ģ̮ƌŇ̮ķƕ̮˭ĢƏ˫Ļř̮ƧƏƖğ̮ŘƓ̮ŗœ̮'ŔƐƮƖğ̮̮ ˫Ɠ

ŀ̮̮ƮœƕŔŎƌ̮˫Ļ̮̮̮̮̮̮̐ ̮̮̮̮̮ƒ̮ĻŘŦŎƐƌ̮ĢƮ˫Ɠ̮̮ĺƜěŘŁ̮ƋƓ̮˫Ļ̮˭œŘŽĢ̮ƌ̮̮ŔƏƖšƖ̮ĜŢƌ̮̩̮̮̓˭ĢƐƮ̮Ŕƈķ̮̮̮̮̮̮̮̮̮̐˲˴˸˵̮̒Ň̮ķƕ̮ƎƜƏķƖƁ̮'Ģ̮Ʈķŗī̮̮Š̮ƮƖğ̮ŗœ̮̮ ġ˫Ɠ
Ģ̮ƌ̮ŚƜƏ̮ţ˫ő̮ƍ˫Ļř̮ĚƮ̮řķ̮żƉłŒƌŇ̮ķƕ̮ƋƔƌ̮ŔŵķƖƁ̮řķ̮ĢőŘĻ̮˭ƒƌķœķ̮ŗœ̮'ŔƐš˫Ļ̮Ŀƕ˫žłƌ̮ŔƐƏķƖŁĢ̮Ʈķŗī&̮̮̮ƍ̮ķƖŒ̗Ɠ̮ŴƮřƖŁ̮̮ ƕ̮˫Ɠ

ƒ̮ěķƕ̮ŴƮřƖŁ̮˫ Ɠ&̮̮̮Ɩ̮ťķ̮ƧŶŝƖŁ̮ƕ̮ŬŞĻ̮̩̮ķŘ̗Ɠ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮ ƒĵķŗķ̮˭ĢƮ˫ŊƓ̮ŗ˫łő˫ŝ̮Ƈŀ̮ŝķ̮̩Ŕš'̮̮

˵̦&˵Ģ̦Ʈ˫ŊƓ̦ŗ˫łő˫ș̂ƕ̦˫ŊƓ̦'̦
Ň̮ķƕƒ̮Ļ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮˫ƓĢ̮̗Ə̮ŗķŘƁ̮ƋƓ̮ŗ˫Ɛě̮ŗœ̮̩Ŕŵ˫Ɓ̮ƍƕŔĻ̮ƕ̮ĢŽœ˫ŦŁ̮ĿŗƖť̮̮ ĢƮ˫ƓƖĠƈķ̮˫Ļ̮ƀĻ˫Ůƌ̮ƒĜƉĻ̮̇ŔƏŘƜğ

̮̮ ġ˫ƓŔōķƕ̮ƕ̮ƒłŽŘğ̮ŗķŘƁ̮ƋƓ̮ŗ˫Ɛě̮ŗœ̮˭ţ˫őĝ̮ŗŚĻŘ̮Łġ̮̮̮̮ƒĻ̮̮ ˫ŊƓ̮Ɗ˫Ə̮̓ɿ̮̮̮̒Ģ̮ƌ̮̙ƜĜŢŁ̮ķŗ̮̮ ŔƐƓœĢ̮Ɖŵ̮̮̓ ˭œķĘƏ˲˴˺˹̮̮̮̒ ŗœ̮˫Ɠ˫ŊƓ̮'
ƒ̮łšŗ̮ġŘŝ̮ĚƮ̮˭ġŗƖš˫Ɛō̮̩ Ŕš̮̙ƜĜŢŁ̮˭ƍķƖŒ̗Ɠ̮ŔƐĕ̮˫Ł̮Řžť̮ƕ̮ƒěķƕ̮ĚƮ̮řķ̮ƒě̮ŔƐłŞƓ̮ƒłŝƖƜč̮ĢƮķƕī̮ġ˫Ɠ̮̮ ĚƜĜžŁ̮ƕ̮ŔƏķ

 

1. phonotactics 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˷˲ 

 

̮̮ŀŝķ̮ƍ˫ŝī̮ŚƜƏ̮ŔƏŗķŔƏ̮ƎłšƖƏ̮ƕ̮ƍŔƏķƖő̮œķƖŝ̮ƒě̮ġœķŘŽķ̮ġķŘĻ̮Ģ̮łō̮ġœ˫Ʈř̮̮Ŕō̮˫Ł̮˫ƔƏī̮şŗ˫̗š̮ƕ̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐̐Ɩ̮̗Əķƕœ̓˼̮̮ ˭˳˱˱˹̮̮̮̒ '
Ģ̮ƌ̮ŔƜƈƖŁ̮ŜžƏ̮ĚƮ̮ŗœ̮ƕ̮ż̮ƁƖŁ̮̮ƍƕŔĻ̮˭ġŔƜƈƖŁ̮̮ŔƐƮīŘŽ̮ĚƮ̮Ģŭ̮ŗœ̮˫˭ŊƓ̮ƥŔƏř˫ŝ̮ġķŚŉķ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏̏ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮'̮ŔƏƖš̮

˵̦&˵̦&˲̦˫ ŊƓ̦ƍ˫̗łő˫ș̂'̦
̮̮̩ř˫Źī̮̮ĢƉťķ̮ŀ̗ŞƁ̮ƕœ̮řķ̮˫Ɠ˫ŊƓ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮(O)̮̮̮̮ ƒƈ˫ļƏœ̮ƕ(R)̮̮̮̩ Ŕš̮̙ƜĜŢŁł̮ƌ̮˭ġŗƖš˫Ɛō̮ŗœ̮ƒƈ˫ļƏœ̮'ŔƏķ̮̮̮̙ĜŢ̮̮̮̮̮̐

̮̮ ƒłŞƓ̮ŀ̗ŞƁ̮ƕœ̮řķN)̮̮̮̮̮̒ ƒƏ˫Ʈ˫č̮ƕC)̮̮̮̮̙̒ ƜĜŢŁ̮Řť˫Ɛŵ̮ƎƜĻ̮'ŀŝķƒ̮ƉŞƉŝ̮ū˫ļŁŗķ̮˭ġŗƖš˫Ɛō̮ŗœ̮˫ŊƓ̮ƥŔƐƓœ̮̮ œƖŉƕ̮ĢļŁķŘƌ
Ǝ̮ƮŔĻ̮̇œŗķœ̮̮ ŬļŁŘƌ̮˫ŊƓ̮˫Ļ̮˭ƒƈ˫ļƏœ̮ęŘłŢƌ̮̩Řğ̮ƀƮŘŭ̮řķ̮ƕ̮̩œķœ̮̙ƜĜŢŁ̮ķŗ̮Ģłő˫ŝ̮̩ƕŘğ̮ĚƮ̮˭ƋƓ˫Ļ̮ƒƏ˫Ʈ˫č̮ƕ̮ƒłŞƓ̮ƒě̮ĺƜŁŘŁ
Ģ̮ƌ'̮ŔƏƖš̮

 

̮̙Ĝš˶̮ū˫ļŁŗķ̮'ķŚŉķġ̮ĜŢŁƜ̮̙ŔƐƓœƥ̮̮ƍ˫̗łő˫ŝ̮˫ŊƓ̮̮ŗœ̮ŗƖš˫Ɛōġ̮

˵̦&˵̦&˳ŀ̦̦ƮœƕŔŎƌ̦'̦̦̦̦̦̦̦̦̦̦̦̐˫ ŊƓ̦ŀő˫ș̂ġ˫Ɠ̦
ƍ̮˫̗Ɠŗ̮Ɩŭ̮̮̮̩˫ĠƮ˫ŉ̮ƎƮķ̮řķ̮ĚƮ̮ŘƓ̮'ŔƐłŞƓ̮ġŗ˫łő˫ŝ̮̩̮Ġ˫Ʈ˫ŉ̮ƒŝ̮ġķŗķœ̮ŘņěķŔō̮˭ġŗƖš˫Ɛō̮ŗœ̮˫Ɠ˫ŊƓ̮˭ƋƮŔƮœ̮ƒě̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮ ġ˫Ɠ

ŀ̮̮ƮœƕŔŎƌ̮ġķŗķœ̮˭ġŗƖš˫Ɛō̮ŗœ̮˫ŊƓ̮ġŗ˫łő˫ŝ̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮ ̮̮̮̮ ̮̮̮Ɛ̮ŵ̮œķŔŶŁ̮ŀ̮ƮœƕŔŎƌ̮˫˭ƔƏī̮ęŘłŢƌ̮ƧŮƂƏ̮̮˫ƌķ̮̇ŔƐłŞƓ̮ĢžƉłŒƌ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮ Řť˫
̮̙ Ļ˫Ɓ̮̩ œ˫žłŝķ̮̮ŀ̮̮ƮœƕŔŎƌ̮˭ƒƌķœķ̮ŗœ̮'ŀŝķ̮˫ŊƓ̮ƍ˫̗łő˫ŝ̮ŗœ̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮ ŗķŘƁ̮ġƕ˫ěķƕ̮œŗƖƌ̮˭˫ŊƓ̮ŗ˫łő˫ŝ̮ŗœ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ġ˫Ɠ

'̮ŀŝķ̮ƒłŽŘğ̮

ŀ̦̦ƮœƕŔŎƌ̦ƕ̦˫ŊƓ̦ƥř˫Źī̦'żƈķ̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̐ƍ̦ī̦ġ˫Ɠ̦

ŀ̮̮ƮœƕŔŎƌ̮̮̮̮̮̮̐ ̮̮̮̮ƀļŭ̮˭̩˫ĠƮ˫ŉ̮ƎƮķ̮řķ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮'ŔƏŗķœ̮œƖŉƕ̮˭ġŗƖš˫Ɛō̮ġ˫Ɠ˫ŊƓ̮ƥř˫Źī̮˫̩ĠƮ˫ŉ̮ŗœ̮ġœ̮ŔŶłƌ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐
̮̮ť˫ő̮ŔŵķƖƁ̮̮̮̮̮̮̮̮̮̮̐Ģ̮ƌ̮̩œ˫žłŝķ̮Ģ̮̩˫ĠƮ˫ŉ̮ƎƮķ̮˭ŀŞŒƏ̮̇ŔƐěƓ̮Ɯ̮Ĕ̮̮̩ ˫ğ̮̮Ģ̮̗Ə̮Ģƈ˫őĢ̮ƌ̮ƍķƖŒ̗Ɠ̮ŬƂŽ̮˭ŘĠƮœƕœ̮'ŔƏ˫ƌ̮̮ ƎƮķ̮ŗœ̮ŔƏķƖŁ

̮̩ėķƕ̮ŗœ̮Ģ̮łō̮̇œŘƜğ̮ŗķŘƁ̮̩˭Ġ˫Ʈ˫ŉ̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ƒě̮ĢƮ˫ƓŘ̮ŲƏ̮ƒĻ̮̮Ģ̮ƌ̮̩ Ŕš̮ųƕŘš̮ƒěķƕ̮˫Ļ̮Ŕŝŗ̮̮ ġœķŔŞƏķ̮ƍķƖŒ̗Ɠ̮˭ƒěķƕ̮řķ̮̙ļƁ̮˭ŔƏķ
 

1. S. Duanmu 



˲˷˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

Ģ̮Ʈ˫Ɛě˫ĕ/ᾐ/Ģ̮ƌ̮ŔƜƈƖŁ̮ƒěķƕ̮˫Ļ̮̩ķŘ̗ƓĢ̮ƌ̮Řč̮ķŗ̮˫ŊƓ̮ƥř˫Źī̮ƕ̮œƖšě̮Ǝ̮Ʈķ̮ƊƖŝ̮'ŔƐ̮̩˫ĠƮ˫ŉ̮ƎƮķ̮ŗœ̮˭ƒěƓ̮Ɯ̮Ĕ̮̮̩ ˫ğ̮̮Ƨ̮šƖő˼̮̮̮̮ ĢƏ˫ğėķƕ
Ģ̮̗Ə̮ŗķŘƁ'̮œŘƜğ̮

 
̮̙Ĝš˷ġŗƖš˫Ɛō̮ƍ˫ğėķƕ̮ŗœ̮˫ŊƓ̮ƥř˫Źī̮ŀ̮ƮœƕŔŎƌ̮'̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐

Ɗ̮ķƕ̮̓ĢŁķœŗķƕ̮ƍ˫ğėķƕ̮ġķœķ̮˭ġŗƖš˫Ɛō̮ŗœ̮̩ ėķƕ˽̮̮ ƒě̮̮̒˫̮Łķŕ̮̮̮̮̮̮̮̋Ģ̮ƏķƖŒ̗Ɠ̮ƧšƖő̮ġķŗķœ˾̮̮Ģ̮ƌƖĻ̮˭ŔƐłŞƓ̮ƎƮř˫Źī̮̮ ƍƕŔĻ̮ƕ̮̩Ŕš̮ġř˫ŝ
Ģ̮ƌ̮Ű̮žƉŁ̮˭ĢğĘƮƕ̮ƎƮķ̮Ǝłšķœ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮ƒ̮Ļ̮̇ŔƏƖšĢ̮ŊƏ˫Ɯƌ̮Ƨěķƕ̮ĚƮ̮ƒě̮ġƖŎƏ˿Ģ̮ƌ̮Ƈ˫̗ŵķ̮˭̩ř˫Źī̮ƍķƖŒ̗Ɠ̮ƕœ̮ƍ˫Ɯƌ̮˭̮̮ ˫ŊƓ̮ĚƮ̮ƕ̮œƖš
Ģ̮ƌ̮ƒŽ˫ũķ̮˭ĢƮ˫ŊƓ̮ŴƜŮƂŁ̮ŗœ'̮œƖš̮

̮ƇƕŔŉ˵˹Ģ̮ƌƖĻ̮'Ɗ̮ķƕ̮ġř˫ŝ̮̩ ėķƕġ̮ŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮ƎƮř˫Źī̮ƧšƖő̮şŘƮŖč̮ƊŔŵ̮ƕ̮˫Ɠ̮

Ɗ̮ķƕ̮̩ ėķƕĢŞƜƉĠƏķ̮ġ˫Ɠ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮Ģ̮ŝŗ˫Ž̮Ƈœ˫Ŷƌ̮

/glass/ /gil€s/ ƍ̮ķƖƜƈ 

/blouse/ [buli:z] řƖƉĻ̮

/drum/  [der€:m] ƒ̮ĜŢĻ̮

/Plate/ /Pelejt/ ſ̮ŗƕ̮ĢŵƖƏ̮ġ̮ŚƉŽ̮
̮

 

1. cluster 

2. loanword 

3. consonant cluster 

4. intermediate vowel 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸ ˹̮˲˷˴ 

 

ƍ̮ķƖŒ̗Ɠ̮řķŘƜŹ̮ƒĻ̮˭ġŗƖš˫Ɛō̮ŗœġ̮˫Ɠ/Ł/̮ƕ /w/ƍ̮ķƖŒ̗Ɠ̮ĢƂĻ˫ƌ̮̩ Ŕš̮ŘƓ˫ű̮˫ŊƓ̮ƥř˫Źī̮̩˫ĠƮ˫ŉŗœ̮˫Ɠ̮̮ ĢŪŶĻ̮˭ƍ˫Ɯƌ̮ƎƮķ̮řķ̮'ŔƏķ
Ƌ̮ěƍ̮ķƖŒ̗Ɠ̮˭ĺƜŁŘŁ̮ƎƮŔĻ̮'ŔƐłŞƓ̮ŘŁœŘĻŗ˫ěġ̮˫Ɠ/ /, /Ὓ/, /l/,/j/ ̮̮ ŗœĢ̮ƌ̮̩ŔƮœ̮Řł̗ě̮˭˫Ɠ˫ŊƓ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉŔ̮ƏƖš'̦̦

ŀ̦̦ƮœƕŔŎƌ̦ƕ̦˫ŊƓ̦ƧłŞƓ̦'Ĺ̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̐ ̦̦̦̦ ̦ƍ̦ī̦ġ˫Ɠ̦
Ƌ̮ƔƌŘ̮ŁƮ̮Ǝ̮̮̮Ģ̮ƌ̮Řč̮ƒěķƕ̮˫Ļ̮̩ŗķƖ̗Ɠ̮ƒě̮ŀŝķ̮ƎƮķ̮˭ġŗƖš˫Ɛō̮ġ˫Ɠ˫ŊƓ̮ŗœ̮ƒłŞƓ̮˫̩ĠƮ˫ŉ̮ŘĻ̮Ƌě˫ō̮ŀ̮ƮœƕŔŎƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̐ ̮̮̮̮̮ ƎƮķ̮'œƖš

ƒ̮ŝ̮ĺ̮ěŘƌ̮Ƨěķƕ̮̓ƒěķƕ̮ƒŝ̮˫Ļ̮ŘņěķŔō̮ƕ̮ĚƮ̮˫Ļ̮̙ƁķŔō̮˭ġŗƖš˫Ɛō̮ŗœ̮˫̩ĠƮ˫ŉ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮Ģ̮ƌ̮Řč̮̒ĢƮ˫Ł'̮œƖš̮

 
̙Ĝš̮˸ġŗƖš˫Ɛō̮ƍ˫ğėķƕ̮ŗœ̮˫ŊƓ̮ƧłŞƓ̮ŀ̮ƮœƕŔŎƌ̮'̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮

ƒ̮ěķƕ̮œŘĻŗ˫ě̮˫Ļ̮ƒŮĻķŗ̮ŗœƒ̮ěķƕ̮ƒě̮œŘě̮ƍ˫ƜĻ̮ĢłŞƮ˫Ļ̮˭ġŗƖš˫Ɛō̮ġ˫Ɠ˫ŊƓ̮ƧłŞƓ̮ŗœ̮˫Ɠƒ̮ěķƕ̮ƕ̮ƎƮŘłŢƜĻ̮˭̩œ˫ŝ̮ġ˫Ɠ̮̮ĺ̮ěŘƌ̮ġ˫Ɠ̮̮̮̮̮̮̮̐ ̮̮̮
ƒ̮ŝ̮̮ ŘĻ̮ƒƜĜŁ̮˫Ļ̮˭ƍ˫Ɯƌ̮ƎƮķ̮řķ̮'ŔƏŗķœ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮˫Ɠ˫ŊƓ̮ƧłŞƓ̮ŗœ̮ķŗ̮œŘĻŗ˫ě̮ƕ̮Ŕƌ˫ŞĻ̮ƎƮŘł̗ě̮˭ĢƮ˫Ł
Ś̮ŊŁƮ̮ƒ̮Ɖ̮ŎŁƕƜ̮̮̮˫̙Ɠġ̮̮̮Ģ̮ƌ̮˭ŠƓƕĘč̮ĢƏ˫Ļř̮ƥŘĜƜčƒ̮ěķƕ̮œŘĻŗ˫ě̮ƕ̮ŜƏ˫ěŘŽ̮ƒě̮œŘě̮ƍ˫ŵŕķ̮ƍķƖŁġ̮˫Ɠ/ὅ/, /i/, /u/ ̮̮ ƧłŞƓ̮̩˫ĠƮ˫ŉ̮ŗœ

'̮ŀŝķ̮ŘłŢƜĻ̮˭˫Ɠ˫ŊƓ̮

̮ƇƕŔŉ˵˺ƒěķƕ̮œŘĻŗ˫ě̮řķ̮ƒƏƖ̗Ə̮ŔƐĕ̮'̮̮Ŕƌ˫ŞĻŘč̮ġ˫Ɠ̮̮̮̮̏ ̮̮̮̮̮̮̮̮/ὅ/ , /i/, /u/  ġŗƖš˫Ɛō̮ġ˫Ɠ˫ŊƓ̮ƧłŞƓ̮ŗœ̮

/ὅ/̮̮˰ ˫ŊƓ̮ƧłŞƓ̮ŗœ̮/nὅ(h/ᾐ)ὅ/ ŀ̮šķŖğ̮˭ƖƉŉ ̮/gὅ/ ƕ̮˫ğ ̮/tὅ/Ĺī̮řķ̮ŗŖğ ̮

/u/̮˰˫ŊƓ̮ƧłŞƓ̮ŗœ̮/du/ ŷ̮ƕœ ̮/zuzu/ ŀ̮Ţčŗ˫ő ̮/kulu/Ƌ̮̮ő̮̮̮̮̌ 

/i/̮˰˫ŊƓ̮ƧłŞƓ̮ŗœ̮/midi/ Ģ̮ƓœĢƌ̮˭ŔƮœĢ̮ƌ ̮/ɢini/ Ģ̮ƏƖő ̮/ri/ Ŀ̮ŗƖť̮˭ƣ˫Ļ ̮
 



˲˷˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

ŀ̦̦ƮœƕŔŎƌ̦ƕ̦˫ŊƓ̦ƧƏ˫Ʈ˫č̦'ċ̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̐ ̦ƍ̦ī̦ġ˫Ɠ̦
ŀ̮̮ƮœƕŔŎƌ̮̮̮̮̮̮̐ ̮̮̮̮ƎƮķ̮řķ̮ġŗƖš˫Ɛō̮'ŔƏŗķœ̮œƖŉƕ̮˭ġŗƖš˫Ɛō̮ġ˫Ɠ˫ŊƓ̮ƧƏ˫Ʈ˫č̮˫̩ĠƮ˫ŉ̮ŗœ̮ġœ̮ŔŶłƌ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ƇƖťķ̮ƀļŭ̮˭̩˫ĠƮ˫ŉ

Ģ̮ƌ̮̩œ˫žłŝķ̮Ģ̮ť˫ő̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̐ ̮Ģ̮ƌ̮ƍķƖŒ̗Ɠ̮ŬƂŽ̮˭̩˫ĠƮ˫ŉ̮ƎƮķ̮ŗœ̮ŀŞŒƏ̮̇ŔƐě̮̮ ˭ġŗƖš˫Ɛō̮ŗœ̮̩˫ĠƮ˫ŉ̮ƎƮķ̮˭Ɗƕœ̮'œŘƜĠĻ̮ŗķŘƁ̮ŔƏķƖŁ
Ģ̮ƌ̮Řč̮˭ƍķƖŒ̗Ɠ̮ƕœ̮˫Ļ̮˭ŘņěķŔō̮ƕ̮Řžť̮˫Ļ̮˭̙ƁķŔō'̮œƖš̮

̮
̮̙Ĝš˹ġŗƖš˫Ɛō̮ƍ˫ğėķƕ̮ŗœ̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮ŀ̮ƮœƕŔŎƌ̮'̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮

̮̮ ƧšƖő̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœƒ̮ŝ̮̩ ėķƕ̮˭ƎƮķŘĻ˫ƐĻ̮̇œŗķŔƏ̮œƖŉƕ̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮ŗœ̮ĢƏķƖŒ̗Ɠ̮̮ ŗœ̮˭ĢğĘƮƕ̮ƎƮķ̮ġķŗķœ̮ƧƏ˫ĠƜĻ̮ġ˫Ɠ
Ģ̮ƌƖĻ̮ġŗƖš˫ƐōĢ̮ƌ̮ġř˫ŝŀ̮ƌ˫ť̮řķ̮ĢĜƮ̮˫Ʈ̮˭˫łŝķŗ̮ƎƮķ̮ŗœ̮'ŔƏƖšĢ̮ƌ̮ŻŖō̮˫Ɠ̮̮ƒŝ̮řķ̮˫Ł̮ƕœ̮ƎƜĻ̮Ŀ̮ƖŦƌ̮ĚƮ̮˫Ʈ̮˭œƖš̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐

Ģ̮ƌ̮ĢŊƏ˫Ɯƌ̮˭ƍķƖŒ̗Ɠ'̮œƖš̮

̮ƇƕŔŉ˶˱Ģ̮ƌƖĻ̮'Ɗ̮ķƕ̮ġř˫ŝ̮̩ ėķƕƒ̮ŝ̮ƧšƖő̮şŘƮŖč̮ƊŔŵ̮ƕ̮˫Ɠ̮˫ ŊƓ̮ƧƏ˫Ʈ˫č̮ŗœ̮ĢƏķƖŒ̗Ɠ̮

Ɗ̮ķƕ̮̩ ėķƕĢŞƜƉĠƏķ̮ġ˫Ɠ̮ġŗƖš˫Ɛō̮ŠƮƖğ Ģ̮ŝŗ˫Ž̮Ƈœ˫Ŷƌ 

/lustr/  /luster/  Ř̮łŝƖƈ 

/tambr/  /tamr/  Řļ̗Ł 
̮

̮̮ŘĻ̮ƒƜĜŁ̮˫ĻŚ̮ŊŁƮ̮ƒ̮Ɖ̮ŎŁƕƜ̮̮̮˫̙Ɠġ̮̮̮Ģ̮ƌ̮˭Řũ˫ō̮ŠƓƕĘč̮ĢƏ˫Ļř̮ƥŘĜƜč̮̮ řķŘƜŹ̮ƒĻ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮ƒě̮ŀžğ̮ƍķƖŁ
ƍ̮ķƖŒ̗Ɠġ̮˫Ɠ, /j/, /w/, / /̮̮/ᾐ/̮̮ƍ̮ķƖŒ̗Ɠ̮ĢƂĻ˫ƌ̮̩ Ŕš̮ŘƓ˫ű̮˫Ɠ˫ŊƓ̮ƧƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉŗœ̮˫ƓƋ̮ě̮ĢŪŶĻ̮˭ƍ˫Ɯƌ̮ƎƮķ̮řķ̮'ŔƏķ̮̮ ŘŁœŘĻŗ˫ě
ƒ̮Ļ̮̇ŔƐłŞƓ̮˭Ģ̮Ɖě̮ŗƖŭ̮̮̮̮̮̮̮̮̮̐/Ὓ/, /g/, /v/, /h/ ű̮̮Řł̗ě̮˭ġŗƖš˫Ɛō̮ġ˫Ɠ˫ŊƓ̮ƧƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ̮ŗœĢ̮ƌ̮ŘƓ˫'̮ŔƏƖš̮



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˷˶ 

 

˵̦&˵̦&˴Ģ̦Ʈ˫ŊƓ̦ġ˫ƓƖĠƈķ̦'̦
Ģ̮ƌ̮ƋƜŞƂŁ̮ƎƜĠƐŝ̮ſƖŽ̮ƕ̮ƎƜĠƐŝ̮˭Ěļŝ̮ġ˫ŊƓ̮Ƨłŝœ̮ƒŝ̮ƒĻ̮˭ĢƮ˫ŊƓ̮ƍřƕ̮ŘŲƏ̮řķ̮ġŗƖš˫Ɛō̮ġ˫Ɠ˫ŊƓ̮̮ ŘƓ̮ġķŘĻ̮'ŔƏƖš

Ģ̮ƌ̮˭ƒłŝœ̮ƒŝ̮̮ ķŗ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮ĢƮ˫ŊƓ̮ġ˫ƓƖĠƈķ̮Ɗ˫̗Ł̮˭ƍī̮˫Ļ̮ƍķƖłĻ̮ƒě̮œŘě̮żƮŘŶŁ̮ĢƮ˫ŊƓ̮Ŵƌ˫ŉ̮ƇƖƌŘŽ̮ĚƮ̮ƍķƖŁ
'̮œķœ̮ŠšƖč̮

̮
̮̙Ĝš˺̮'̮

ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮ĢƮ˫ŊƓ̮̮Ŵƌ˫ŉ̮ġƖĠƈķ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏

̮̮ ƍķƖŒ̗Ɠ̮ĚƮ̮̩ŗķƖ̗Ɠ̮˭ġŗƖš˫Ɛō̮ŗœ̮˫Ɠ˫ŊƓ(c)̮̮̮ ŠƮƖğ̮ŗœ̮ĢƮ˫ŊƓ̮ġ˫ƓƖĠƈķ̮Ŀƕ˫žŁ̮˭ŴƁķƕ̮ŗœ̮'ŔƏŗķœ̮̩ř˫Źī̮̩˫ĠƮ˫ŉ̮ŗœ
̮̮ŀŝķ̮ƒƈ˫ļƏœ̮ŀ̗ŞƁ̮ŗœ̮̩ŗķƖ̗Ɠ̮˭ġŗƖš˫Ɛō̮̮˭ĢƌƤŹ̓˲˵˱˱̮̮̮̒Ěļŝ̮ġ˫ŊƓ̮ŗœ̮'̮̓cv̮̮̮̮̮̒ƍƖĖ̗Ɠ̮˭ġŗƖš˫Ɛō̮ŗœ̮̮ ƍ˫Ļř
Ģ̮ƌ̮Řč̮̩˫ŁƖě̮Ƨěķƕ̮ĚƮ̮˫Ļ̮ƒłŞƓ̮˭ŗ˫ƜŶƌ̮Ģŝŗ˫Ž̮˭ ƒƏ˫Ʈ˫č̮ƕ̮œƖš̮̮̮̮ ƒěķƕ̮ĚƮ̮ƕ̮ƎƮř˫Źī̮ƍķƖŒ̗Ɠ̮ĚƮ̮řķ̮ŴƁķƕ̮ŗœ̮ƒě̮ŀŝķ̮Ģƈ˫ő

̮̮ ̙ƜĜŢŁŀ̮ŝķ̮̩ŔšĢ̮ƌ̮ŀƈ˫ō̮ƕœ̮̙ƌ˫š̮˭ƎƜĠƐŝ̮ġ˫Ɠ˫ŊƓ̮'̮̮ ġ˫ŊƓ̮Ƈƕķ̮̇ŔƏƖš(cv:)̮̮̮̮ Řč̮̩ŔƜŢě̮Ƨěķƕ̮ĚƮ̮˫Ļ̮ƍī̮ƧłŞƓ̮ƒě
Ģ̮ƌ̮̮ġ˫ŊƓ̮Ɗƕœ̮'ŀŝķ̮Ģƈ˫ő̮ƍī̮ƧƏ˫Ʈ˫č̮ƕ̮œƖš(cvc)̮̮Ş̮Ɠ̮ƒě̮̮Řč̮ƍķƖŒ̗Ɠ̮ĚƮ̮˫Ļ̮ƍī̮ƧƏ˫Ʈ˫č̮ƕ̮̩˫ŁƖě̮Ƨěķƕ̮ĚƮ̮˫Ļ̮ƍī̮Ƨł̮̮ ̩Ŕš
ŀ̮ŝķ̮̮̮ƎƜĠƐŝ̮ſƖŽ̮ġ˫Ɠ˫ŊƓ̮ŗœ̮'̮̮̮̮̏ ̮̮̮̮ ̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮(cv:c)̮̮˭(cvcc)̮̮ƕ̮̮̮(cv:cc)̮̮ƒ̮Ļ̮̮ ƕ̮ƍķƖŒ̗Ɠ̮ĚƮ̮˫Ļ̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮Ƈƕķ̮ųƖƏ̮ŗœ̮˭ĺƜŁŘŁ

̮̮ ˫Ļ̮ƒłŞƓ̮˭ƊƖŝ̮ųƖƏ̮ŗœ̮ƕ̮̩˫ŁƖě̮Ƨěķƕ̮ĚƮ̮˫Ļ̮ƍī̮ƧłŞƓ̮ƕ̮ƍķƖŒ̗Ɠ̮ƕœ̮˫Ļ̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮˭Ɗƕœ̮ųƖƏ̮ŗœ̮˭̩ŔƜŢě̮Ƨěķƕ̮ĚƮ̮˫Ļ̮ƍī̮ƧłŞƓ
Ģ̮ƌ̮Řč̮˭ƍķƖŒ̗Ɠ̮ƕœ̮˫Ļ̮ƒƏ˫Ʈ˫č̮ƕ̮̩ŔƜŢě̮Ƨěķƕ̮ĚƮ̮̓ ̮œƖšŚƜƓ˼̮̮ ˭˲˺˹˺̮̮̮̮ƕĺ̮Ɯļŭ̮̩ œķř̮̮˭˲˴˹˷̮̮ ġ˫Ɠ˫ŊƓ̮ųķƖƏķ̮ƒƌķœķ̮ŗœ̮'̒
Ƈ̮˫ņƌ̮˫Ļ̮̩ķŘ̗Ɠ̮˭ƇƕŔŉ̮ĚƮ̮ŗœ̮˭ġŗƖš˫Ɛōƒ̮Ļ̮ġŗƖš˫Ɛō̮řķ̮ĢƮ˫Ɠ̮̮ ƒĵķŗķ̮˭̙ƌ˫ě̮ĿŗƖťŀ̮ŝķ̮̩Ŕš'̮̮

 

1. B, Hayes 



˲˷˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮ƇƕŔŉ˶˲̮'ų̮ķƖƏķ̮̮ġ˫ƓƖĠƈķ˫ŊƓœƖŉƖƌ̮ĢƮŗ̮œƖ̮ğƮ̮Š̮̮ŗƖš˫ƐōƇ˫ņƌ̮˫Ļ̮̩ķŘ̗Ɠ̮ġ̮

̮˫ ŊƓ̮ƍřƕ ̮˫ ŊƓ̮ųƖƏ̮ƖĠƈķ̮Ģ̮ŝŗ˫Ž̮Ƈœ˫Ŷƌ̮ġŗƖš˫Ɛō̮

Ě̦ļș̂ř̮˫Ļ̮˫̩̮ŁƖě̮̮̮̮̮̮̮̮̮̮̮̏Cv 
ŘƮř̮˭ƎƜƮ˫č /≡i/  
Ŕ̮Ʈœ /di/  

ƎƜĠƐș̂

ř̮˫Ļ̮ƥŔƜŢě̮Cv: 
̮̩ ˫ĕ [╡a:] 
œ˫ƔƏ [n€:] 

ƒ̮łŞĻ̮˫̩̮ŁƖě̮̮̮̮̮̮̮̮̮̏ ̮̮̮Cvc 
ķƖŵœ /╞e/ar/  
̮˫ƌŘő̮̮ŀőŗœ̮̙˭ ŒƏ̮̮̮̮ ̮̮̮̮̮̏ ̮̮̮̮̮̮ κƳƻ˔κ 

ƎƜĠƐș̂ſƖŽ̦

ƒłŞĻ̮ƥŔƜŢě̮Cv:c 
ŗ̮˫ő ώ€̝:r] 
Ř̮ƔƁ [╞a:l] 

ƒ̮łŞĻ̮˫̩̮ŁƖě̮̮̮̮̮̮̮̮̮̏ ̮̮̮Cvcc 
ƒžě̮ƕ̮Ż˫ť /lard/  
Ě̮Ţ̮ƌ̮̮̮̮̌ /ma≡k/ 

ƒłŞĻ̮ƥŔƜŢě̮Cv:cc 
Ě̮Ʈƍ˫ƜƉƁ̮̮Ɗ˫ě̮̮̮̮̮̮̮̮̮̮̏  [fo:rk] 

Ŕ̮ŶŊƌ̮˭ƋƓŗœ̮̮̮̐ ̮̮̮̮ ̮̮̮  ̮ [ge:n╞] 

 

˵̦&˵̦&˵Ɗ̦ķŘĠƈƖč̦ĢƮ˫ŊƓ̦ŗ˫łő˫ș̂ƇƖťķ̦'̦

ġ̮ŔƐĻ˫ŊƓ̮ƇƖťķ˼̮̮ƒ̮ěķƕ̮řķ̮ĢƈķƖŁ̮ĚƮ̮ƒě̮ŔƐłŞƓ̮ġŔŵķƖƁƍ̮ķƖŒ̗Ɠ̮ƕ̮˫ƓĢ̮ƌ̮ġŔƐĻřŘƌ̮ƕ̮ŴƜŮƂŁ̮˭ƇƖťķ̮ƍī̮˫Ļ̮ƀĻ˫Ůƌ̮˫Ɠ̮̮ 'ŔƏƖš
̮̮ ˭˫ŊƓ̮ƍ˫̗łő˫ŝ̮ƕ̮̩ėķƕ̮ƍ˫̗łő˫ŝ̮ƎƜĻ̮ĞƐŁ˫ĠƐŁ̮ƧŮĻķŗ̮ŧŘŽ̮˫Ļ̮ķŗ̮ĢƏ˫Ġ̗Ɠ̮̙ťķ̮ƒŝ̮˭ĢƮ˫ŊƓ̮ŗ˫łő˫ŝ̮ƎƜƜŶŁ̮ġķŘĻ̮ƊķŘĠƈƖč

Ģ̮ƌ̮ƒĵķŗķ̮̮ŔƐěĢ̮Ɖŵ̓Ę̮Ə̮̮˭œķ˲˴˺˹̮̒ř̮˫Ļ̮ġ˫ŊƓ̮Řņěķ̮Ŕō̮̙ťķ̮ƒŝ̮˭Ŋ˫Ɠ̮ƍ˫̗łő˫ŝ̮ŴƜŮƂŁ̮ġķŘĻ̮ƊķŘĠƈƖč̮˭ś˫ŝķ̮ƎƮķ̮ŘĻ̮'̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮˽̮̮ ˭

 

1. syllabification 

2. the principle of maximal open syllable 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˷˸ 

 

̮̩ř˫Źī̮Řņěķ̮Ŕō̮ƕ̮ƒƏ˫Ʈ˫č̮̙Ɓķ̮Ŕō̮̙ťķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̐ ̮̮̮˼̮̮Ģ̮Ļ̮ƧƏ˫Ʈ˫č̮̙ťķ̮ƕ̮̩ Ŕŵ˫Ɓ˽̮̮Ģ̮ƌ̮œ˫ƔƐŢƜč̮ķŗ̮̮ ŠƮƖğ̮ŗœ̮ƇƖťķ̮ƎƮķ̮ġƕ˫ěķƕ̮ƒĻ̮ƒƌķœķ̮ŗœ̮ƒě̮ŔƐě
̮̮ ƒłőķœŘč̮ġŗƖš˫Ɛōŀ̮ŝķ̮̩Ŕš'̮̮

̦˫ Ļ̦ġ˫ŊƓ̦ƍ˫̗łő˫ș̂ŘņěķŔō̦̙ťķ̦'żƈķř̦̦
̮̮̙Ŧ̮łƌ̮˫˭ŊƓ̮ĚƮ̮ƧłŞƓ̮̩Řğ̮ƒĻ̮ƒěķƕ̮ŘƓ̮ĢłŞƮ˫Ļ̮Ɗ˫ğ̮ƎƜƈ̮ƕķ̮ŗœ̮˭ŀŝķ̮˫ŊƓ̮ƧłŞƓ̮˭ƒěķƕ̮ƒĜƐƮķ̮̙Ɯƈœ̮ƒĻ̮̙˭ťķ̮ƎƮķ̮˫Ļ̮ƀĻ˫Ůƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮

'̮ŀŝķ̮˫ŊƓ̮ƥŘğ̮ƒĻ̮ƒěķƕ̮ŘƓ̮Ƈ˫ŦŁķ̮ġ˫ƐŶƌ̮ƒĻ̮̙ťķ̮ƎƮķ̮˭ƎƮķŘĻ˫ƐĻ̮̇œƖš̮
Ĺ̮ī̮̮̆ġŗƖš˫Ɛō̮ƥėķƕ̮ĢƮ˫ŊƓ̮ŗ˫łő˫ŝ̮œŗƖƌ̮ŗœ̮̙ťķ̮ƎƮķ̮˭ƒƌķœķ̮ŗœ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮ ̅ŀšƖğ/ᾐouguώt/̮̮̮̮ ƕœ̮ƕ̮̩Ŕš̮ĢŝŗŘĻ̮ƕ̮Ƈ˫̗ŵķ

̮̩ ŘƜŊƏř̮Ƨěķƕ- Ŭ̮ő̮˫ĻƎ̮Ɯĕ- ̮̮̙Ŧ̮łƌ̮˫ŊƓ̮ƧłŞƓ̮̩Řğ̮ƒĻ̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ŀ̮ŝķ̮̩Ŕš'̮̮

̮
̮̙Ĝš˲˱̮̮ƥėķƕ̮ŗœ̮˫ŊƓ̮ŘƓ̮ƧłŞƓ̮̩Řğ̮ƒĻ̮ƒěķƕ̮Ƈ˫Ŧ̮Łķ̮'̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐/┴ougu≡t/̮

Ģ̮ƌ̮ŗķŘƁ̮ĢƮ˫ŊƓ̮řŘƌ̮˭ƒěķƕ̮ŘƓ̮řķ̮ŔŶĻ̮˭ġŗƖš˫Ɛō̮ŗœ̮̙ťķ̮ƎƮķ̮ś˫ŝķ̮ŘĻ̮̮Řğķ̮'œŘƜğķ̮řķŔŶĻƮ̮Ǝ̮̮̮̮̮ ˭ƒěķƕ̮řķ̮Ŝč̮˭ƒƉōŘƌ
̮̮Řğķ̮̮˫ƌķ̮̇ŀŝķ̮ř˫Ļ̮˫ŊƓ̮ƒě̮ŀŝķ̮˫ƐŶƌ̮ƎƮķ̮ƒĻ̮˭ŔƏ˫̗Ə̮ĢƁ˫Ļ̮ĢƏķƖŒ̗Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ƒ̮ĖƏī̮̮Ģ̮ƌ̮ĢƁ˫Ļ̮̮ ˭Ŕš˫Ļ̮ƍ˫Ļř̮ŗœ̮ġř˫ŊƌŘƜŹ̮ƥŘƜŊƏř̮˭ŔƏ˫ƌ

̮ƊƖŝ̮ƕ̮Ɗƕœ̮ƇƖťķ̮˭ŀƈ˫ō̮ƎƮķ̮ŗœ&̮̮ŝ̮ŗŘĻ̮ƒƌķœķ̮ŗœ̮ƒěĢ̮ƌ̮ĢŔ̮ƏƖš&̮̮̮̮ƒĻĢ̮ƌ̮ƒłŽŘğ̮ŗ˫ě̮̮ 'ŔƐƮ˫̗Ə̮ƒƜŉƖŁ̮ķŗ̮ŗ˫łő˫ŝ̮ƎƮķ̮˫Ł̮œƖš
ƍ̮˫̗ƓĢ̮ƌ̮̩ŔƓ˫Ţƌ̮ĢƮ˫ŊƓ̮ŴƜŮƂŁ̮ŗœ̮ƒě̮ŗƖŭ̮̮ĺ̮ěŘƌ̮Ƨěķƕ̮řķ̮ŔŶĻ̮˭Ƈƕķ̮ġ˫ŊƓ̮ŗœ̮˭œƖš̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐/ou/̮̮̮̮ ĢƁ˫Ļ̮ĢƏķƖŒ̗Ɠŀ̮ŝķ̮̩ŔƏ˫̗Ə̮̮ '

̮̮ř˫ŊƌŘƜŹ̮ĢƈķƖŁ̮ĚƮ̮˭Ɗƕœ̮ġ˫ŊƓ̮ŗœ̮̮˫ƌķ̮̇ŀŝķ̮ř˫Ļ̮˫ŊƓ̮˭ƎƮķŘĻ˫ƐĻ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮-ώt/(̮̮̮̮̮ ĢƁ˫Ļŀ̮ŝķ̮̩ŔƏ˫ƌ'̮̮

 

1. the principle of minimal coda and maximal onset 

2. the principle of irregular coda 



˲˷˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

ķ̦̦Ŕō̦̙ťķ̦'Ĺ̦̦̦̦̦̐ ̦̦̦̦ ̦̦̩ř˫Źī̦Řņěķ̦Ŕō̦ƕ̦ƒƏ˫Ʈ˫č̦̙Ɓ̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̦̐
Ģ̮ƌ̮ĿŗƖť̮ƒƉōŘƌ̮ƕœ̮ŗœ̮˭̙ťķ̮ƎƮķ̮ġƕ˫ěķƕ̮̮ ĚƮ̮ĢƐŶƮ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮ř˫Ŋƌ̮ƥř˫Źī̮œķŔŶŁ̮ƒĻ̮ŔƮ˫Ļ̮ŀŞŒƏ̮'œŘƜğ

Ŭ̮ő̮˫Ļ̮ŗ˫ě̮ƎƮķ̮'ƋƜƮ˫̗Ə̮̙Ŧ̮łƌ̮˫ŊƓ̮ŘƓ̮ƥř˫Źī̮̩Řğ̮ƒĻ̮ƕ̮̩œŘě̮ķŔŉ̮˭Ŋ˫Ɠ̮ŘƓ̮ŗœ̮ƒěķƕ̮Čĕ̮ŀ̗ŝ̮řķ̮ƍķƖŒ̗Ɠ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̐ ̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ŤŒ̮Ţƌ̮˭ƎƜĕ̮̮̮̮̮̮̮̮̐ ̮̮̮
ŀ̮ŝķ̮̩Ŕš'̮̮

 
̮̙Ĝš˲˲̮'̮

ě̮ķŔō̮Ƈ˫Ŧ̮Łķ̮̮̮̮ ̮̮̮̮ ̮̮̮̐ƥ̮ėķƕ̮ŗœ̮˫ŊƓ̮ŘƓ̮ƥř˫Źī̮̩Řğ̮ƒĻ̮˭ř˫Ŋƌ̮̮ƍķƖŒ̗Ɠ̮Řņ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̏/┴ougu≡t/̮

̮̮ ĢƁ˫Ļ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ̮ŗœ̮ƍķƖŒ̗Ɠ̮ĚƮ̮˫ƔƐŁ̮Řğķ̮˭Ŕš˫ļƏ̮ř˫Ļ̮˭˫ŊƓ̮ƒĖƏ˫Ɛĕ̮ŔŶĻ̮ƧƉōŘƌ̮ŗœ
Ŕ̮š˫Ļ̮̩ŔƏ˫ƌƒ̮Ļ̮˭Ģ̮ƌ̮̙Ŧ̮łƌ̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮̩Řğ̮ƒĻ̮ƒƏ˫Ʈ˫č̮ƍķƖƐŵ̮̮̮̮ ̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮'̮œƖš̮

 
̮̙Ĝš˲˳̮'̮
Ə̮˫Ʈ˫č̮̩Řğ̮ƒĻ̮˭ƍķƖŒ̗Ɠ̮̙ƁķŔō̮Ƈ˫Ŧ̮Łķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̐ƥėķƕ̮ŗœ̮Ɗƕœ̮ġ˫ŊƓ̮Ƨ/┴ougu≡t/̮



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˷˺ 

 

Ģ̮ƌ̮ƒ̗Ł˫ő̮ġŔƐĻ˫ŊƓ̮˭ŔƏ˫̗Ə̮ĢƁ˫Ļ̮ĢƏķƖŒ̗Ɠ̮ĔƜƓ̮˭ƒƉōŘƌ̮ƎƮķ̮Ƈ˫̗ŵķ̮řķ̮Ŝč̮Řğķ̮˭ƒƌķœķ̮ŗœ̮̮ƍķƖŒ̗Ɠ̮Řğķ̮̮˫ƌķ̮̇ŔĻ˫Ʈ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐
Ŵ̮ƜŮƂŁ̮̩ ŔŢƏ̮̮ ƊƖŝ̮̙ťķ̮˭ŔƏ˫̗Ļ̮ĢƁ˫Ļ̮ġķ·̮̮̮Ģ̮Ļ̮ƧƏ˫Ʈ˫č̮̙ťķ̮̮ ̩Ŕŵ˫Ɓ·̮̮̮Ģ̮ƌ̮Ƈ˫̗ŵķ̮̮ 'œƖšƍ̮˫̗Ɠŗ̮Ɩŭ̮̮̮̮ƥėķƕ̮ƎƮķ̮ŗœ̮ŀŝķ̮ŤŒ̮Ţƌ̮ƒě̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̐

č̮̮ƍķƖŒ̗Ɠ̮˭ġƕ˫ěķƕ̮œŗƖƌ'̮ŀŝķ̮̩ŔƏ˫ƌ̮żƜƉĜŁƤĻ̮˭Ɗƕœ̮ġ˫ŊƓ̮ŗœ̮ĢƏ˫Ʈ˫̮

Ģ̦Ļ̦ƧƏ˫Ʈ˫č̦̙ťķ̦'ċ̦̩ Ŕŵ˫Ɓ̦

ƒ̮Ļ̮řķ̮Ŝčƍ̮ķƖŒ̗Ɠ̮˭Ƈƕķ̮̙ťķ̮ƕœ̮ġŘƜğŗ˫ěƒ̮Ļ̮˭ƊƖŝ̮̙ťķ̮˫Ļ̮ƀĻ˫Ůƌ̮̩ŔƏ˫̗ƜƁ˫Ļ̮ġ˫ƓĢ̮ƌ̮ƒłŽŘğ̮ŘŲƏ̮ŗœ̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮ƍķƖƐŵ̮̮ ̇œƖš
ƒ̮ĻŁ̮ŗ˫ļŵĢ̮œ̮Ʈ̮Ř̮ĠĢ̮Ļ̮ŗ˫Ļ̮˭ƍ̮ķƖŒ̗Ɠ̮ĢƈķƖŁ̮ĢğŔŵ˫Ɓ̮̮ř˫ŊƌŘƜŹ̮ĢƈķƖŁ̮̓˫Ɠ-ώt/(̮Ģ̮ƌ̮şƕœ̮ƒĻ̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮ķŗ̮̮̮̒ ˭ƎƮķŘĻ˫ƐĻ̮̇ŔŢě

̮ƍķƖŒ̗Ɠ/t/̮̮̮̩ ŔƏ˫ƌ̮żƜƉĜŁƤĻ̮ƒě̮Ɗƕœ̮ġ˫ŊƓ̮ŗœ̮Ģ̮ƌ̮̙Ŧ̮łƌ̮ƒƏ˫Ʈ˫č̮̩Řğ̮ƒĻ̮˭œƖĻ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮ƒ̮Ļ̮˭ŘƮř̮ŗķœƖ̗Ə̮ŗœ̮'œƖš̮̮ Ƨ̗Ɠ̮̩Ŕšœ˫Ʈ̮ĺƜŁŘŁ
̮̮ ŴƜŮƂŁ̮˭̩ŘƜŊƏřŀ̮ŝķ̮̩Ŕš'̮̮

 
̮̙Ĝš˲˴̮'̮

ƥ̮ėķƕ̮ŗœ̮Ɗƕœ̮ġ˫ŊƓ̮ƧƏ˫Ʈ˫č̮̩Řğ̮ƒĻ̮˭żƜƉĜŁƤĻ̮ƥŔƏ˫̗ƜƁ˫Ļ̮ƍķƖŒ̗Ɠ̮Ƈ˫Ŧ̮Łķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̐/┴ougu≡t/̮

˵̦&˵̦&˶Ģ̦Ʈ˫ŝŗ̦ś˫ƜƂƌ̦ƕ̦˫ŊƓ̦'̦

ƒ̮Ļ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮˫ŊƓ̮ŘƓĻ̮̮ġŔƜƈƖŁ̮ŔƐƮīŘŽ̮ĚƮ̮ƍķƖƐŵ̮̮ ĢŢš̮ġķƖƓ̮ƍ˫ƮŘŉ̮ŗœ̮ƒƐƜŢƜĻ̮ƧƜō˫Ə̮ĚƮ̮˫Ļ̮˭ńĜƌ̮ƍƕŔ
Ģ̮̗Ə̮ķŗ̮ƒƐƜŢƜĻ̮ġķƖƓ̮ƍ˫ƮŘŉ̮ƎƮķ̮̩˭ŔƏƖƐš̮˫ƌ̮ķ̮̇ŀŝķ̮̩ķŘ̗Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̙ ƮŔļŁ̮řķ̮Ŝč̮ƒĜƉĻ̮˭œƖƐš̮̮ ķŗ̮ƍī̮˭ĢŢļƐŉ̮ġėŘƏķ̮ƒĻ̮ƍī̮ƍŔš

ƒ̮ĻĢ̮ƌ̮ęŗœ̮ĢƮ˫ŝŗ̮ĿŗƖťę̮ŗœ̮ĢƮ˫ŝŗ̮ƍķŚƜƌ̮ƎƮķ̮'ŔƐě̮̮ ŘĻ̮'œŗķœ̮śƖĜŶƌ̮ū˫ļŁŗķ̮ĢŁƖť̮ġķŘŊƌ̮ŗœ̮ĢĠłŽŘğ̮ƍķŚƜƌ̮˫Ļ̮˭̩Ŕš
Ʈ̮ķġ̮œķŔŞƏķ̮˭ś˫ŝķ̮Ǝƒ̮ěķƕ̮ƕ̮ƎƮŘł̗ě̮˫Ɠ̮̮ Ŀ˫ŉŗœ̮'ŀšķœ̮ŔƐƓķƖő̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮ķŗ̮ĢƮ˫ŝŗ̮ƍķŚƜƌ̮ƎƮŘłŢƜĻ̮˫Ɠ

ƒ̮Ļ̮ĢƮ˫ŝŗ̮żƉłŒƌĢ̮ƌ̮̩œķœ̮ƍ˫ŢƏ̮ŗ˫łŝƖƜč̮ĚƮ̮ĿŗƖť̮ĢƮ˫ŝŗ̮ś˫ƜƂƌ̮˭ŗ˫łŝƖƜč̮ƍī̮ƒĻ̮ƒě̮ŔƏƖš˼̮̮Ģ̮ƌ̮̮ Ɩ̗Əķƕœ̮'ŔƐƮƖğ
 

1. sonority scale 



˲˸˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

̮̓˳˱˱˹̮̮˰˵˳̮̮̮̮˭ƎŝŘĎŞƮ̮řķ̮̙ƂƏ̮ƒĻ˲˺˱˵̮̮˰˲˺˳ŀ̮ƉŹ̮˭ƍī̮ŗœ̮ƒě̮̩œƖ̗Ə̮ŋŘŮƌ̮ķŗ̮ś˫ƜƂƌ̮ĚƮ̮̒Ģ̮ŢƮ˫ŞƏķ̮ƕ̮˫Ɠ̮̮ ̩ŔƮœ̮˫Ɠ
Ģ̮̗Ə̮̮ ŋŘŮƌ̮ĢƮ˫ŝŗ̮ś˫ƜƂƌ̮ĚƮ̮˭ƒƌķœķ̮ŗœ̮'ŔƏƖšŀ̮ŝķ̮̩Ŕš̮̮Ň̮ķƕ̮̙ƌ˫ě̮ĢƮ˫ŝŗ̮ƍķŚƜƌ̮ƒěĢ̮ƌ̮ƍ˫ŢƏ̮ƒŉŗœ̮̩œŚƜŝ̮ŗœ̮ķŗ̮˫Ɠ̮̮ ŔƓœ
Ģ̮Ɖŵ̮̮̓ ˭œķĘƏ˲˴˺˹̮̮̒'̮

ƒ̮óěķƕ̮̓ ̮̩œ˫ółŽķ̮ġ˫óƓ˲˴ƒ̮óěķƕ̮3̮̮̒̓ ̮ĢƏ˫óƜƌ̮ġ˫Ɠ˲˳ƒ̮óěķƕ̮3̮̮̒̓ ̮ƒłóšķŘóŽķ̮ġ˫óƓ˲˲3̮̮̮̒
ŀ̮óƉóŹ̮̓ ̮˫óƓ˲˱Ģ̮óšřŘóƈ̮3̮̮̒̓ ̮˫óƓ˺ġ̮ŗ˫óóƐóě̮3̮̮̒̓ ̮˫óƓ˹ƌ̮ƖóŢóƜóő̮3̮̒Ģ̮ó̮̓ ̮˫óƓ˸3̮̮̮̒
Ģ̮ŢƮ˫óŝ̮̓ ̮ŗķŔóěķƕ̮ġ˫Ɠ˷Ģ̮ŢƮ˫óŝ̮3̮̮̒̓ ̮ęķƖƜĻ̮ġ˫Ɠ˶Ģ̮ŢƮ˫ŞƏķ̮3̮̮̒̓ ̮ŗķŔěķƕ̮ġ˫Ɠ˵3̮̮̮̒
Ģ̮ŢƮ˫óŞƏķ̮̓ ̮ęķƖƜĻ̮ġ˫Ɠ˴ġ̮œķŔóŞƏķ̮3̮̮̒̓ ̮ŗķŔěķƕ̮ġ˫Ɠ˳Ģ̮ŢƮ˫óŞƏķ̮3̮̮̒̓ ̮ęķƖƜĻ̮ġ˫Ɠ˲̮̮̒

ƒ̮ƏƖğ̮ƎƜĻ̮ŗœ̮ĢƌƖ̗ŵ̮ŠƮķŘğ̮ĚƮŊ̮Ɠ̮˭ƍī̮ś˫ŝķ̮ŘĻ̮ƒě̮œŗķœ̮œƖŉƕ̮ĢƮ˫ŝŗ̮ƕ̮˫ŊƓ̮ŗ˫łő˫ŝ̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮˭ĢƏ˫Ļř̮ġ˫Ɠ̮̮ řķ̮˫Ɠ˫
Ģ̮ƌ̮ġƕŘƜč̮Ģ̮ť˫ő̮ġƖĠƈķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮ĢƮ˫ŝŗ̮şƖč̮ĚƮ̮ƕ̮ŔƐƐě˼̮̮Ģ̮ƌ̮œ˫ŊƮķ̮ķŗĢ̮ƌ̮Řč̮ƒěķƕ̮˫Ļ̮˫ŊƓ̮ƧłŞƓ̮˭ƍī̮ŗœ̮ƒě̮ŔƐƐě̮̮ ƕ̮œƖš

ƍ̮ķƖŒ̗ƓĢ̮ƌ̮ŗķŘƁ̮ƍī̮ŻķŘŭķ̮ŗœ̮˫Ɠ̮̮ ġƖŝ̮ƒĻ̮˫ŊƓ̮ƧłŞƓ̮řķ̮ĢƮ˫ŝŗ̮Ƨŉŗœ̮˭ŚƜƏ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮˭ś˫ŝķ̮ƎƮķ̮ŘĻ̮'ŔƏŘƜğ
Ģ̮ƌ̮Řł̗ě̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮ƕ̮̩ř˫Źīƒ̮Ļ̮˭œƖšƒ̮ƏƖğ̮˫ Ɛŵ̮ƒě̮ġķ̮̮̙ƜĜŢŁ̮ķŗ̮ĢƮ˫ŝŗ̮ĢƐŎƐƌ̮ĚƮ̮˭ġŗƖš˫Ɛō̮ŗœ̮˫ŊƓ̮ŘƓ̮̮ĢƮķƕī̮Řť̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮

Ģ̮ƌ̮̮̮ĢƮ˫ŝŗ̮şƖč̮˭ƒƌķœķ̮ŗœ̮'œƖĻ̮ŔƓķƖő̮˫ŊƓ̮Ŭŝƕ̮ŗœ̮˫̒ŊƓ̮ƧłŞƓ̮˫̩ĠƮ˫ŉ̮ŗœ̮ƒěķƕ̮ĢƮ˫ŝŗ̮ƧƐƜŢƜĻ̮̓ƒ̮ƉƁ̮ĚƮ̮ġķŗķœ̮ƒě̮ŔƐƓœ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮
̮̮ ̅řƕŘƮœ̮̆ƥėķƕ/dig/̮̮̮̮ ƒĵķŗķ̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœŀ̮ŝķ̮̩Ŕš̮̮˰

 
̮̙Ĝš˲˵̮'̮
̮̮ ƥėķƕ̮ĢƮ˫ŝŗ̮şƖč/dig/̮ŗƖš˫Ɛō̮ŠƮƖğ̮ŗœġ̮

̮̩ ėķƕ̮ĢƮ˫ŝŗ̮şƖč̮˭ƒƌķœķ̮ŗœ̮̅ ŗ˫Əķ̮̆ġ˫Ɠ /nὅr/ ̮̅˫ƌŘő̮ŀőŗœ̮ĝŘĻ̮˰ŠƜč̮̆ƕ/piώ/̮̮̮̩ œŚƜŝ̮ĢƮ˫ŝŗ̮ś˫ƜƂƌ̮ś˫ŝķ̮ŘĻ̮̮ ˭ƒƏ˫ğ
ƍ̮˫ŢƏ̮ƒě̮̩Ŕš̮ƒĵķŗķƖ̮š˫Ɛō̮ŗœ̮ĢƮ˫ŝŗ̮şƖč̮ƍœƖĻř˫Ŋƌ̮ƥŔƐƓœŗ̮ġ̮̮̮ƒ̮Ɯš˫ō̮ƒěķŘĕ̮̇ŀŝķ̮̮ ĢƮ˫ŝŗ̮ġķŗķœ̮̒ƒƏ˫Ʈ˫č̮ƕ̮̩ř˫Źī̮̓˫Ɠ

'̮ŔƐłŞƓ̮˫ŊƓ̮ƧłŞƓ̮ƒĻ̮ŀļŞƏ̮ġŘł̗ě̮

 

1. sonority envelop 



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˸˲ 

 

 
̮̙Ĝš˲˶̮̩ ėķƕ̮ř˫Ŋƌ̮ĢƮ˫ŝŗ̮şƖč̮'̮ġ˫Ɠ/n€r/̮̮̮̮ ƕ/pi≡/̮ġ̮ŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮

̮̮ ̅şŘč̮̆ƥėķƕ̮ĢƮ˫ŝŗ̮şƖč̮˭ƒƌķœķ̮ŗœ/geώt/̮̮̮̮ ƋƜŝŘŁ̮ġŗƖš˫Ɛō̮ŗœŀ̮ŝķ̮̩ŔšĢ̮ƌ̮ƍ˫ŢƏ̮˭ŗķœƖ̗Ə̮ƎƮķ̮'̮̮ ĢƮ˫ŝŗ̮ƍķŚƜƌ̮ƒě̮ŔƓœ
ƒ̮Ļ̮˭ĢƏ˫Ʈ˫č̮ƧšƖőƒ̮Ļ̮ƕ̮Ģłŝŗœƒ̮Ļ̮˭ňƮŗŔŁĢ̮ƌ̮ĢƈƕŚƏ̮˭̩ėķƕ̮ġ˫ƔłƏķ̮ŻŘŭ̮̙ƜĜŢŁ̮̮ĢƮ˫ŝŗ̮ĢƐŎƐƌ̮ƕ̮œƖš̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ ̮̮̮ƍ̮ƕŔĻ̮˭̩Ŕš̮̮̮̮ ˭ĢĠłŽŗƕŘŽ

'̮œŗķœ̮˫ŊƓ̮Ŭŝƕ̮ŗœ̮ƒ̮ƉƁ̮ĚƮ̮ŬƂŽ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮

 
̮̙Ĝš˲˷̮ƥėķƕ̮ř˫Ŋƌ̮ĢƮ˫ŝŗ̮şƖč̮'/ge≡t/̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮



˲˸˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

ƒ̮šƖő̮řķ̮ĢőŘĻ̮ƍœƖļƏ̮˫Ʈ̮ƍœƖĻř˫Ŋƌ̮˭ġœ˫Ʈř̮̮Ŕō̮˫Ł̮ƒĜƐƮķ̮˭ŀŞŒƏ̮̇œŗķœ̮ŚƜƏ̮ĢƮ˫ƮķŚƌ̮ĢƮ˫ŝŗ̮ƧƮŘŲƏ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ŠƮƖğ̮ŗœ̮ķŗ̮˫Ɠ
Ģ̮ƌ̮ƒƜŉƖŁ̮ġŗƖš˫Ɛōƍ̮˫̗Ɠ̮'ŔƐěƕ̮̮ŗœ̮ĢƮ˫ŝŗ̮şƖč̮˭ŔƮœŘğ̮ŤŒ̮Ţƌ̮ƒě̮ƒƏƖğ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̅şŘč̮̆ƥėķ/geώt/̮̮̮̮ƕœ̮Řğķ̮̮˫ƌķ̮̇ŀŝķ̮ř˫Ŋƌ̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̐ ̮̮̮̮̮̮̮̮

̮̮ ƥėķƕ˫Ə̮ŗœ̮ĢƮ˫ŝŗ̮şƖč̮˭ŔƏƖš̮˫ŊĻ˫ŉ̮ĢƏ˫Ʈ˫č̮ƧšƖő̮ƖŪŵ/getώ/̮Ǝ̮ƮŔĻ̮̇œƖĻ̮ŔƓķƖŒƏ̮ř˫ŊƌĢ̮ƌ̮˭ĺƜŁŘŁ̮̮ ƒě̮œŘě̮̩ŗ˫šķ̮ƍķƖŁ
̮̩ ėķƕ˫Ə̮ƎƜƐĕ̮ƍŔŢƏŘƓ˫ű̮̙Ɯƈœ'̮ŀŝķ̮˫ƔƏī̮ĢƮ˫ŝŗ̮şƖč̮ƍœƖĻř˫ŊƌŘƜŹ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮ĢƮ˫Ɠ̮

 

 
̮̙Ĝš˲˸̮ŗœ̮ř˫ŊƌŘƜŹ̮ĢƮ˫ŝŗ̮şƖč̮'̮ƥėķƕ˫Ə/get≡/̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮

Ģ̮ƌ̮ĢƮ˫ŝŗ̮̙ťķ̮ƒĜƐƮķ̮˭Ɗƕœ̮̮ 'ŔƮ˫̗Ə̮ƒƜŉƖŁ̮ŚƜƏ̮ķŗ̮ġŗƖš˫Ɛō̮ŗœ̮ĢƮķƕī̮ġ˫ƓŔƐƮīŘŽ̮ĢőŘĻ̮̙ƌ˫ŵ̮ŔƏķƖŁ̮̮Ƥņƌ̮̮̮̮̮̮̮̮̋ ŗœ̮ŻŖō̮ŔƐƮīŘŽ
Ģ̮ƌ̮˭ġŗƖš˫Ɛōƒ̮Ļ̮ŔƏķƖŁƒ̮Ļ̮'œƖš̮œ˫ŊƮķ̮ĢƮ˫ŝŗ̮şƖč̮ŀƮ˫ŵŗ̮̙Ɯƈœƒ̮Ļ̮˭Ƈ˫ņƌ̮ŗƖŭ̮̮ ̅ŘƓř̮̆ƥėķƕ̮ŗœ̮ĢƮ˫ŝŗ̮şƖč̮ƒĜƐƮķ̮̙Ɯƈœ

/zahr/̮̮Ş̮ƜƏ̮ř˫Ŋƌ̮̮ ĢƮ˫Ɛě˫ĕ̮ĢŢƮ˫ŝ̮ƍķƖŒ̗Ɠ̮̇ŀ/h/̮̮Ģ̮ƌ̮ŻŖō̮ƍī̮ƧƏ˫Ʈ˫č̮ŗœ̮̮ ĢƏķŘļŉ̮ŠŢě̮ŗ˫ĕœ̮ƍī̮řķ̮ŠƜč̮Ƨěķƕ̮ƕ̮œƖš
Ģ̮ƌ̮̮ ˰œƖš[za:r]̮̮ 'ƒ̮Ļķ̮Ʈ̮Ǝ̮Ł̮ŘŁƜ̮ĺ̮Ģ̮ƌ̮ř˫Ŋƌ̮˭ƍķƖŒ̗Ɠ̮ĚƮ̮ŻŖō̮ŔƐƮīŘŽ̮˫Ļ̮̅ŘƓř̮̆ƥėķƕ̮ĢƮ˫ŝŗ̮şƖč̮˭'̮œƖš̮

Ģ̮ƌ̮ĢƮ˫ŝŗ̮̙ťķ̮ƒĜƐƮķ̮˭ƊƖŝ̮̮ ˭ŔƐƮīŘŽ̮ƎƮķ̮Ģŭ̮'ŔƮ˫̗Ə̮ƒƜŉƖŁ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮ġœ˫Ʈř̮Ŕō̮˫Ł̮ķŗ̮ĺƉƁ̮ŔƐƮīŘŽ̮ŔƏķƖŁ
Ģ̮ƌ̮̙ƜĜŢŁ̮ř˫Ŋƌ̮ĢƮ˫ŝŗ̮şƖč̮˭˫ŊƓ̮ƧƏ˫Ʈ˫č̮ŗœ̮ĢƮķƕī̮Ŕōķƕ̮ƕœ̮ĢƈķƖŁ̮ƍŔš̮˫ŊĻ˫ŉ̮řķ̮Ŝčƒ̮Ļ̮'œƖšƒ̮Ļ̮˭Ƈ˫ņƌ̮ŗƖŭ̮̮ ƒĜƐƮķ̮̙Ɯƈœ

̮̅ġŘłě̮̆ƥėķƕ̮ŗœ̮ĢƮ˫ŝŗ̮şƖč/ketl/̮̮ř̮˫Ŋƌ̮˭ġŗƖš˫Ɛō̮ŗœ̮̮̮ ƍī̮ġ˫ŊƓ̮ƧƏ˫Ʈ˫č̮ŗœ̮ĢƮķƕī̮Ŕōķƕ̮ƕœ̮ĢƈķƖŁ̮ĢƮ˫ŊĻ˫ŉ̮̇ŀŞƜƏ
Ģ̮ƌ̮ĿŗƖť̮˰ œŘƜğ /kelt/̮̮ 'ƒ̮Ļķ̮Ʈ̮Ǝ̮Ł̮ŘŁƜ̮ĺ̮Ģ̮ƌ̮ř˫Ŋƌ̮ġŗƖš˫Ɛō̮ŗœ̮˭ĺƉƁ̮ŔƐƮīŘŽ̮˫Ļ̮̅ġŘłě̮̆ƥėķƕ̮ĢƮ˫ŝŗ̮şƖč̮˭'̮œƖš̮



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ Ťť̮'˲˴˲&̮˲˸˹̮˲˸˴ 

 

 
̮̙Ĝš˲˹̮̩ ėķƕ̮ĢƮ˫ŝŗ̮şƖč̮ƧŞƮ˫Ƃƌ̮'̮ġ˫Ɠ/zahr/̮̮̮ƕ[za:r]̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮

 

̮̙Ĝš˲˺̮̩ ėķƕ̮ĢƮ˫ŝŗ̮şƖč̮ƧŞƮ˫Ƃƌ̮'̮ġ˫Ɠ/ketl/̮̮̮̮ ƕ/kelt/̮ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮



˲˸˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̮̒

 

˶̦&̦̦ƒ̦ŊƜłƏ̦ƕ̦ńŎĻġ̦ŘƜğ̦
ƍ̮ķƖŒ̗Ɠ̮̮ġķŗķœ̮˭ŠƮƖğ̮ƎƮķ̮'ŔƐłŞƓ̮ĢŢ̮š̮ųƖƏ̮řķ̮ĢĠ̗Ɠ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̍ ̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮˳˶̮̮̮̮̮ƍķƖŒ̗Ɠ̮̮̮̮̮̏ ̮̮̮/p, b, t, d, k, g, f, v, 

s, z, ώ, , ᾣ, ᾠ, ʔ, Ὓ, m, n, Ł, l, r, w, j, h, ᾐ/̮̮ƍ̮ķƖŒ̗Ɠ̮'ŀŝķ̮̮ ˭ŠƮƖğ̮ƎƮķ̮ŗœ̮ġœķŔŞƏķ̮ġ˫Ɠ/p, b, t, d, k, g, ᾐ/̮̮
̮̮ęķƖƜĻ̮ĢƮ˫Ɛě˫ĕ̮ġœķŔŞƏķ̮ƍķƖŒ̗Ɠ̮'ŔƐłŞƓ/ᾐ/̮̮Ģ̮̗Ə̮̩ŔƮœ̮˭ƍ˫ğėķƕ̮ĢƏ˫Ʈ˫č̮̩˫ĠƮ˫ŉ̮ŗœƍ̮ķƖŒ̗Ɠ̮'œƖš̮̮ ŗœ̮ĢŢƮ˫ŝ̮ġ˫Ɠ

̮˭ ġŗƖš˫Ɛō̮ŠƮƖğ/f, v, s, z, ώ, , Ὓ, ʔ, h/ ̮̮ŗķŔěķƕ̮ġƖņƈ˫Şč̮ĢŢƮ˫ŝ̮ƍķƖŒ̗Ɠ̮'ŔƐłŞƓ̮̮̮̮̏ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮/ /̮̮Ģ̮Ə˫Ʈ˫č̮̩˫ĠƮ˫ŉ̮ŗœ̮̮̮ ̩ŔƓ˫Ţƌ
Ģ̮̗Əƍ̮ķƖŒ̗Ɠ̮'œƖš̮̮ ˭ġŗƖš˫Ɛō̮ŗœ̮ĢƌƖŢƜő̮ġ˫Ɠ/m, n, Ł/ ̮̮ ŗķŔěķƕ̮Ģƌ˫ĜƌŘƏ̮ĢƌƖŢƜő̮ƍķƖŒ̗Ɠ̮˭ƍ˫Ɯƌ̮ƎƮķ̮řķ̮'ŔƐłŞƓ

/Ł/̮̮Ģ̮̗Ə̮̩ŔƓ˫Ţƌ̮˭ƎƮř˫Źī̮̩˫ĠƮ˫ŉ̮ŗœ̮̮'œƖšƍ̮ķƖŒ̗Ɠ̮ƕœ̮̮ƥ̮œƖŝ˫Ə /j/, /w/ ̮̮ ˭ƍ˫Ɯƌ̮ƎƮķ̮řķ̮ƒě̮ŔƏŗķœ̮œŘĻŗ˫ě̮˭ŠƮƖğ̮ƎƮķ̮ŗœ
ƍ̮ķƖŒ̗Ɠ/w/ ̮̩ ŔƮœ̮ĢƏ˫Ʈ˫č̮ƕ̮ƎƮř˫Źī̮̩˫ĠƮ˫ŉ̮ŗœ̮̮ƏĢ̮̗̮'œƖšƍ̮ķƖŒ̗Ɠ̮˫ƔƐŁ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮̮˭ġŗ˫Ɛě̮ƥœƖŝ˫Ə/l/̮̮̮̮ ˫ƔƐŁ̮ƕ
ƍ̮ķƖŒ̗Ɠ̮̮̮˭ ĢšřŘƈ/r/'̮ŀŝķ̮̮ƍ̮ķƖŒ̗Ɠ̮̮ ˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮ĢŢƮ˫ŞƏķ̮ġ˫Ɠ/ᾠ/, /ᾣ/̮̮'̮ŔƐłŞƓ̮

̮̮ ġķŗķœ̮ġŗƖš˫Ɛō̮ŠƮƖğ˳˲̮̮ƒ̮ěķƕ̮'ŀŝķ̮ĺ̮ěŘƌ̮ƕ̮̩œ˫ŝ̮Ƨěķƕ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐Ģ̮ƌ̮ƋƜŞƂŁ̮ƎƜŞč̮ƕ̮ƎƜŢƜč̮Ƨłŝœ̮ƕœ̮ƒĻ̮˭̩œ˫ŝ̮ġ˫Ɠ̮̮ 'ŔƏƖš
/i/, /e/, /a/̮̮ƒ̮ěķƕ̮̮ ƕ̮ƎƜŢƜč̮ƥœ˫ŝ̮ġ˫Ɠ/u/, /o/, /ὅ/̮̮ƒ̮ěķƕƒ̮ěķƕ̮˭ƎƜƐĖ̗Ɠ̮'ŔƐłŞƓ̮ġŗƖš˫Ɛō̮ŗœ̮ƎƜŞč̮ƥœ˫ŝ̮ġ˫Ɠ̮̮˭ĺ̮ěŘƌ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̐
̮Ƨłŝœ̮ƕœ̮ƒĻƒ̮ěķƕ̮ƕœķ̮ġ̮̮̮ƒ̮ŝ̮ƕ̮ƒ̮ěķƕĢ̮ƌ̮ƋƜŞƂŁ̮ġķš̮'̮ŔƏƖ/ei/, /ou/, /oi/, /ai/, /ui/, /iu/, /ua/, /uὅ/, /ὅi/, /oὅ/, 

/ia/, /iὅ/ ƕ̮œ̮̮ƒ̮ěķƕġ̮ķ̮ƕ̮˫Ɠ/iou/, /oue/, /uai/̮̮̮ƒŝ̮ƒ̮ěķƕġ̮ķƒ̮ěķƕƕœ̮řķ̮ĢőŘĻ̮˭ƍ˫Ɯƌ̮ƎƮķ̮řķ̮'ŔƐłŞƓ̮ġŗƖš˫Ɛō̮ŗœ̮˫Ɠġ̮ķ̮̮ ƕ̮˫Ɠ
ƒ̮ŝƒ̮ěķƕġ̮ķŠ̮ƮƖğ̮ŗœ̮ŗ˫Ļ̮ƎƜłŞŒƏ̮ġķŘĻ̮˫Ɠ̮̩ Ŕš̮Ŭļũ̮ƕ̮ŀļŅ̮˭ŇķŘŒłŝķ̮˭ĢƏķŘƮķ̮ġ˫ƓŔ̮Əķ'̮̮

ŀ̮̮ƮœƕŔŎƌ̮̮̮̮̮̮̐ ̮̮̮̇ŔƏŗķœ̮œƖŉƕ̮˭ġŗƖš˫Ɛō̮ġ˫Ɠ˫ŊƓ̮ƥř˫Źī̮˫̩ĠƮ˫ŉ̮ŗœ̮ġœ̮ŔŶłƌ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ƒ̮Ɖ̗ŉřķ̮̮̮ ̩˫ĠƮ˫ŉ̮ƎƮķ̮˭ƒĜƐƮķƓ̮Ɯ̮Ĕ̮̮̩ ˫ğ̮̮
Ģ̮̗Ə̮Ģƈ˫őĢ̮ƌ̮ƍķƖŒ̗Ɠ̮ŬƂŽ̮̇ŔƏ˫ƌ̮̮̩˫ĠƮ˫ŉ̮ƎƮķ̮ŗœ̮̇œŘƜğ̮ŗķŘƁ̮˭̩˫ĠƮ˫ŉ̮ƎƮķ̮ŗœ̮ŔƏķƖŁƓ̮Ɯ̮Ĕ̮̮̩ ˫ğ̮̮̮̮ ŗķŘƁ̮ĢƏķƖŒ̗Ɠ̮ƧšƖő
Ģ̮̗ƏƊ̮ķƕ̮ġķœķ̮˭ġŗƖš˫Ɛō̮ŗœ̮'œŘƜğ̮̩ ėķƕ̮̮ƒě̮ĢƮ˫Ɠ̮˫̮Łķŕ̮̮̮̮̮̮̮̋ġ̮ķŗķœ̮̮Ģ̮ƌƖĻ̮˭ŔƐłŞƓ̮ƎƮř˫Źī̮ĢƏķƖŒ̗Ɠ̮ƧšƖőĢ̮ƌ̮ġř˫ŝ̮̮ ̇ŔƏƖš
ƒ̮ĻƖ̮ŎƏġ̮ƒ̮ě̮̮Ģ̮ƌ̮Ƈ˫̗ŵķ̮˭̩ř˫Źī̮ƍķƖŒ̗Ɠ̮ƕœ̮ƍ˫Ɯƌ̮˭ĢŊƏ˫Ɯƌ̮Ƨěķƕ̮ĚƮĢ̮ƌ̮ƒŽ˫ũķ̮˭ĢƮ˫ŊƓ̮ŴƜŮƂŁ̮ŗœ̮˫ŊƓ̮ĚƮ̮ƕ̮œƖš'̮œƖš̮

Ƌ̮ƔƌŘ̮ŁƮ̮Ǝ̮̮̮Ģ̮ƌ̮Řč̮ƒěķƕ̮˫Ļ̮̩ŗķƖ̗Ɠ̮ƒě̮ŀŝķ̮ƎƮķ̮˭ġŗƖš˫Ɛō̮ġ˫Ɠ˫ŊƓ̮ŗœ̮ƒłŞƓ̮ŘĻ̮Ƌě˫ō̮ŀ̮ƮœƕŔŎƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̐ ̮̮̮̮̮ ˭̩˫ĠƮ˫ŉ̮ƎƮķ̮'œƖš
ƒ̮ŝ̮ĺ̮ěŘƌ̮Ƨěķƕ̮̓ƒěķƕ̮ƒŝ̮˫Ļ̮ŘņěķŔō̮ƕ̮ĚƮ̮˫Ļ̮̙ƁķŔō̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮̮̮ ̮̮̮̮ ̮Ģ̮ƌ̮Řč̮̒ĢƮ˫Łƒ̮ěķƕ̮œŘĻŗ˫ě̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮'œƖš̮̮ ĢłŞƮ˫Ļ̮˭ġŗƖš˫Ɛō̮ŗœ̮˫Ɠ

ƒ̮ěķƕ̮ƒě̮œŘě̮ƍ˫ƜĻƒ̮ěķƕ̮ƕ̮ƎƮŘłŢƜĻ̮˭̩œ˫ŝ̮ġ˫Ɠƒ̮ŝ̮ĺ̮ěŘƌ̮ġ˫Ɠ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̐ ŗœ̮˫Ɠ˫ŊƓ̮ƧłŞƓ̮ŗœ̮ķŗ̮œŘĻŗ˫ě̮ƕ̮Ŕƌ˫ŞĻ̮ƎƮŘł̗ě̮˭ĢƮ˫Ł
'̮ŔƏŗķœ̮ġŗƖš˫Ɛō̮
ŀ̮̮ƮœƕŔŎƌ̮̮̮̮̮̮̐ ̮̮̮̮ƍķƖŒ̗Ɠ̮ŬƂŽ̮˫̩˭ĠƮ˫ŉ̮ƎƮķ̮ŗœ̮ŀŞŒƏ̮'ŔƏŗķœ̮œƖŉƕ̮˭ġŗƖš˫Ɛō̮ġ˫Ɠ˫ŊƓ̮ƧƏ˫Ʈ˫č̮˫̩ĠƮ˫ŉ̮ŗœ̮ġœ̮ŔŶłƌ̮ġ˫Ɠ̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̐ ̮̮̮

Ģ̮ƌĢ̮ƌ̮Řč̮˭ƍķƖŒ̗Ɠ̮ƕœ̮˫Ļ̮˭ŘņěķŔō̮ƕ̮Řžť̮˫Ļ̮˭̙ƁķŔō̮˭Ɗƕœ̮'œŘƜĠĻ̮ŗķŘƁ̮ŔƏķƖŁƒ̮ŝ̮ƧšƖő̮˭ġŗƖš˫Ɛō̮ŗœ̮'œƖšƓ̮̮̮ ĢƏķƖŒ̗



ŝ̮ŗŘĻĢ̮̮̮ŉ̮ķƕ̮̩˫ĠłŝœĢ̮̮̮Ɩ̮ğ̮ŗœŠ̮Ʈ̮̮ŗ̮Ɩš˫Ɛōġ̮(̮̮̮ƌ̮ƤŹ̮ĹķŘƔŝĢ̮̮̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕť̮̮'̮̮ Ť˲˴˲&̮˲˸˹̮˲˸˶ 

 

̮̩ ėķƕ̮˭ƎƮķŘĻ˫ƐĻ̮̇œŗķŔƏ̮œƖŉƕ̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮ŗœĢ̮ƌƖĻ̮ŠƮƖğ̮ƎƮķ̮ŗœ̮˭ĢğĘƮƕ̮ƎƮķ̮ġķŗķœ̮ƧƏ˫ĠƜĻ̮ġ˫ƓĢ̮ƌ̮ġř˫ŝ̮̮ ƎƮķ̮ŗœ̮'ŔƏƖš
ŀ̮ƌ˫ť̮řķ̮ĢĜƮ̮˫Ʈ̮˭˫łŝķŗĢ̮ƌ̮ŻŖō̮˫ƓĢ̮ƌ̮ĢŊƏ˫Ɯƌ̮˭ƍķƖŒ̗Ɠ̮ƒŝ̮řķ̮˫Ł̮ƕœ̮ƎƜĻ̮Ŀ̮ƖŦƌ̮ĚƮ̮˫Ʈ̮˭œƖš̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐'̮œƖš̮

Ɩ̮Ž̮ƕ̮ƎƜĠƐŝ̮˭Ěļŝ̮Ģ̮Ɖě̮Ƨłŝœ̮ƒŝ̮ƒĻ̮˫Ɠ˫ŊƓ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮Ģ̮ƌ̮ƋƜŞƂŁ̮˫ŊƓ̮ƍřƕ̮ů˫Ŏƈ̮řķ̮ƎƜĠƐŝ̮ſ̮̮ 'ŔƏƖš
Ģ̮ƌ̮˭œŗƖƌ̮ƒŝ̮ŘƓ̮ġķŘĻ̮̮ƇƖƌŘŽ̮ƍķƖŁ̮̮̮ĢƮ˫ŊƓ̮Ŵƌ˫ŉ̮̮̮̮̮̮̮̮̮̮̮̮̏cv(:)(c(c))̮̮̮̮ ĢƮ˫ŊƓ̮ġ˫ƓƖĠƈķ̮Ɗ˫̗Ł̮˭ƍī̮˫Ļ̮ƍķƖłĻ̮ƒě̮œŘě̮żƮŘŶŁ̮ķŗ

'̮œŘě̮ƍ˫ƜĻ̮ķŗ̮ġŗƖš˫Ɛō̮ŗœ̮œƖŉƖƌ̮
Ģ̮ƌ̮ŗķŘƁ̮ĢƮ˫ŊƓ̮řŘƌ̮˭ƒěķƕ̮ŘƓ̮řķ̮ŔŶĻ̮˭ġŗƖš˫Ɛō̮ŗœ̮ř˫Ļ̮ġ˫ŊƓ̮ƍ˫̗łő˫ŝ̮ŘņěķŔō̮̙ťķ̮ś˫ŝķ̮ŘĻƜ̮ğ̮̮ řķ̮Ŝč̮Řğķ̮'œŘ

̮̮ ̩˫ĠƮ˫ŉ̮ŗœ̮ƍķƖŒ̗Ɠ̮ĚƮ̮˫ƔƐŁ̮Řğķ̮̇ŀŝķ̮ř˫Ļ̮˭˫ŊƓ̮ƒě̮ŀŝķ̮˫ƐŶƌ̮ƎƮķ̮ƒĻ̮˭ŔƏ˫̗Ə̮ĢƁ˫Ļ̮ĢƏķƖŒ̗Ɠ̮ƒěķƕ̮řķ̮ŔŶĻ̮˭ĢƮ˫ŊƓ̮ŴƜŮƂŁ
̮̩ ŔƏ˫ƌ̮ĢƁ˫Ļ̮˫ŊƓ̮ƧƏ˫Ʈ˫čƒ̮Ļ̮̩˭ř˫Źī̮Řņěķ̮Ŕō̮ƕ̮ƒƏ˫Ʈ˫č̮̙Ɓķ̮Ŕō̮̙ťķ̮ś˫ŝķ̮ŘĻ̮˭Ŕš˫Ļ̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐̐ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮Ģ̮ƌ̮̙Ŧ̮łƌ̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮̩Řğ̮ƒĻ̮ƒƏ˫Ʈ˫č̮ƍķƖƐŵ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ̇œƖš
Ģ̮ƏķƖŒ̗Ɠ̮Řğķ̮̮˫ƌķ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̐Ŵ̮ƜŮƂŁ̮ƕ̮żƜƉĜŁƤĻ̮̩ ŔŢƏĢ̮Ļ̮ƧƏ˫Ʈ˫č̮̙ťķ̮ś˫ŝķ̮ŘĻ̮˭ŔƏ˫̗Ļ̮ĢƁ˫Ļ̮ġķƒ̮Ļ̮˭̩Ŕŵ˫Ɓ̮̮ ŘŲƏ̮ŗœ̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮ƍķƖƐŵ

Ģ̮ƌ̮ƒłŽŘğƒ̮Ļ̮̇œƖšĢ̮Ļ̮ŗ˫Ļ̮˭ĢŁŗ˫ļŵƍ̮ķƖŒ̗Ɠ̮ĢƈķƖŁ̮ĢğŔŵ˫Ɓƒ̮Ļ̮˫ŊƓ̮ƧƏ˫Ʈ˫č̮ķŗ̮˫ƓĢ̮ƌ̮şƕœ'̮ŔŢě̮
ƒ̮Ɯš˫ō̮ġƖŝ̮ƒĻ̮˫ŊƓ̮ƧłŞƓ̮řķ̮ĢƮ˫ŝŗ̮Ƨŉŗœ̮˭ġŗƖš˫Ɛō̮ŗœƌ̮̮Řł̗ě̮̒˫ŊƓ̮ƧƏ˫Ʈ˫č̮ƕ̮̩ř˫Źī̮̓˫ƓĢ̮ƒ̮Ļ̮˭œƖšƒ̮ƏƖğ̮̮ ƒě̮ġķ

Ģ̮ƌ̮̙ƜĜŢŁ̮ķŗ̮ĢƮ˫ŝŗ̮ĢƐŎƐƌ̮ĚƮ̮˭ġŗƖš˫Ɛō̮ŗœ̮˫ŊƓ̮ŘƓ̮̮ĢƮķƕī̮Řť˫Ɛŵ̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̏ŗœ̮ƒěķƕ̮ĢƮ˫ŝŗ̮ƧƐƜŢƜĻ̮̓ƒ̮ƉƁ̮ĚƮ̮ġķŗķœ̮ƒě̮ŔƐƓœ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮ ̮̮̮̮̐ ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮
Ģ̮ƌ̮˭ĢƮ˫ŝŗ̮ƧƮŘŲƏ̮ġ˫ƮķŚƌ̮řķ̮'œƖĻ̮ŔƓķƖő̮˫ŊƓ̮Ŭŝƕ̮ŗœ̮̒ƒłŞƓƒ̮šƖő̮řķ̮ĢőŘĻ̮ƍœƖļƏ̮˫Ʈ̮ƍœƖĻř˫Ŋƌ̮ƒƜŉƖŁ̮ƒĻ̮ƍķƖŁ̮̮ ŗœ̮˫Ɠ

Ʈ̮ŔĻ̮'œŘě̮̩ŗ˫šķ̮ġŗƖš˫Ɛō̮ŠƮƖğƎ̮Ģ̮ƌ̮˭ĺƜŁŘŁ̮̩ėķƕ˫Ə̮ƍŔŢƏŘƓ˫ű̮̙Ɯƈœ̮˭ġœ˫Ʈř̮̮Ŕō̮˫Ł̮ƒě̮ŀžğ̮ƍķƖŁ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̐ ŠƮƖğ̮ŗœ̮˫Ɠ
Ģ̮ƌ̮ĢƮ˫ŝŗ̮̙ťķ̮˭ƎƜƐĖ̗Ɠ̮'ŀŝķ̮˫ƔƏī̮ŗœ̮˫Ɠ˫ŊƓ̮ĢƮ˫ŝŗ̮şƖč̮ƍœƖĻř˫ŊƌŘƜŹ̮˭ġŗƖš˫Ɛō̮̮ ġ˫ƓŔƐƮīŘŽ̮ĢőŘĻ̮̙ƌ˫ŵ̮ŔƏķƖŁ

̮̮ 'ŔƮ˫̗Ə̮ƒƜŉƖŁ̮ķŗ̮ġŗƖš˫Ɛō̮ŗœ̮ĢƮķƕī̮̮Ƥņƌ̮̮̮̮̮̮̋Ģ̮ƌ̮˭ġŗƖš˫Ɛō̮ŗœ̮ŻŖō̮ŔƐƮīŘŽƒ̮Ļ̮ŔƏķƖŁ̮̮ şƖč̮ŀƮ˫ŵŗ̮̙Ɯƈœ̮̮ 'œƖš̮œ˫ŊƮķ̮ĢƮ˫ŝŗ
ƒ̮ĻĢ̮ƌ̮ĢƮ˫ŝŗ̮̙ťķ̮˭̩ƕƤŵ̮̮ řķ̮Ŝč̮˭ŔƐƮīŘŽ̮ƎƮķ̮Ģŭ̮'ŔƮ˫̗Ə̮ƒƜŉƖŁ̮˭ġŗƖš˫Ɛō̮ŠƮƖğ̮ŗœ̮ġœ˫Ʈř̮Ŕō̮˫Ł̮ķŗ̮ĺƉƁ̮ŔƐƮīŘŽ̮ŔƏķƖŁ

Ģ̮ƌ̮̙ƜĜŢŁ̮ř˫Ŋƌ̮ĢƮ˫ŝŗ̮şƖč̮˭˫ŊƓ̮ƧƏ˫Ʈ˫č̮ŗœ̮ĢƮķƕī̮Ŕōķƕ̮ƕœ̮ĢƈķƖŁ̮ƍŔš̮˫ŊĻ˫ŉ'̮œƖš  
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ƒ̦ƌ˫ƐĻ˫łě̦
Ɗ̮̮˭ġŗ˫ŢŽķ.̮ ̮̮̓ ̮'ķ˲˴˸˸̮̮ '̒ þ{ÉvS¾å ćwúĊÅ$ Ăùwýºþ{ÉvS¾å #º'̮̙ũ˫Ž̮'̮

̮̓ ̮'ŗ̮'ś̮˭ġŘƜƌķ˲˴˹˳̮̮ '̒ ºþ{ÉvS¾å ÷¹¾ù ðþă¾å ÿ ¶ĉ½w£'̮řķŘƜš̮ŔƮƖƏ̮'̮
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 ÈĉĀñ ûwÅv¾· ćwă̮̮ ˭˵˷̮̮̮̓ ˭̒˶˲&̮˷˶'̮̮̮10.22067/LJ.V4I6.20366https://doi.org/ ̮

ġ̮̮˭̩Ř̗Ņ'̮̮̮̮̓˲˴˸˹̮̮ '̒  )ĈÅ½wå ûwz¿ ĈÅwþÉvÿj'̮ĢƓ˫ĠŢƏķœ̮ŘŢƏ̮ŚěŘƌ̮˰ƍķŘƔŁ̮

Ż̮̮˭ĢƏ˫Ɯŉ˫ō'̮̮̮̮̓˲˴˹˴'̮̮̮̮̩̒ ėķƕ'̮ġŘƔšƖĻ̮ŠƮƖğ̮ŗœ̮ĢƏķŘƜłŢě̮ƕ̮ĢłŢě̮̩ĘƮƕ̮ġ˫Ɠ   ÈĉĀñ ĈÅwþÉ̮̮ ˭̮̮ Ň˲̮̮ ˭̮̮ ş˳̮̮ ˭˸̮&˲˷'̮̮

Ģ̮ƐƜŞōƊ̮̮˭Ģĵ˫ŞŽ'̮̮̮̮ŋ'̮̮̮̮̓˲˴˹˹'̮̒   ć¾Íwý ĂùwþÅ½wå'̮̮̮ƕ̮̮ŌƜŎŦŁ̮̮'̮ĢƮ˫ŞŽŗ˫Ġłŝŗ̮ŗƖŦƐƌ̮ƒƜŢŎŁ˳̮̮̮Ň'̮̮̮'̮ŘƜļěŘƜƌķ̮

ƀ̮ō̮̮ 'ų̮˭ś˫Ɛš̮̓ ̮'Ɗ˲˴˸˹̮̮ '̒ #ìĊ¤ýĀå$ ĈÅwþÉvÿj'̮̩˫ğī̮'̮

Ƌ̮łŝŗ̮̓ ̮'ī̮˭ĢšŘžŁ̮ĞƜĻ˲˵˱˱̮̮'̒ ÈĉĀñ IĈýwz¿ ÄöÕv ûwz¿ ć¿wÅºþ¤Æù ÿ Ĉ¬þÅ̮̮ Ŀ˫Ŷƈ˫Ůƌ̮ƕ̮ĢƏ˫ŞƏķ̮ƊƖƉŵ̮̩˫ĠŢƓƕĘč̮'
'̮ĢĠƐƓŘŽ̮

̮̮Řƌř̮̮̮̮̐ŗ̮̮˭ƍ˫Ʈœ.̮ ̮̮̓˲˴˸˺̮̒ )   ¾ñ ćwúþăv½ j¹ ÈĉĀñ äĊÍĀ£ ÿ ć½ÿ ă w'̮̮̮Ģ̮ŝƕœŘŽ̮̩˫ĠŢƏķœ̮˰ŔƔŢƌ'̮̮

̮̓ ̮'ķ̮'ų̮˭ĢƌƤŝ˲˴˺˵Ģ̮ğĘƮƕ̮˫Ļ̮ĢƮ˫Ɛšī̮'̒ƍ̮˫Ļř̮ġŗƖłŝœ̮ƕ̮ĢƮķƕī̮ġ˫Ɠƒ̮ƏƖğ̮̮ 'œ˫ĻīřƕŘƜŽ̮ġ˫Ɠ ûwz¿ ÿ ¡wSĊz¹v ûv¾ĉv ĈSö´ù ćwă üĊù¿̮̮ ˭
̮̮ ̩ŗƕœ˶̮̮ ˭̮̮ ̩ŗ˫̗š˳̮̮ ˭˴˸&̮˷˴'̮̮

ĺ̮Ɯļŭ̮̓ ̮'ķ̮˭̩œķř˲˴˹˷̮̮ '̒ ĈÅ½wå ûwz¿ Ĉ£SĀÎù āwò¤Å¹ ½¹ ÈÊíƒ̮ŵƖ̗Ŋƌ̮'̮̮ ˭ƍķŘƮķ̮Ģŝ˫ƐŢƏ˫Ļř̮ŠƮ˫̗Ɠ̮ƎƜ̗łžƓ̮Ŀƣ˫Ƃƌ̮̮ Ň˲̮̮ ˭
'̮ĢƮ˫ļŭ˫ļŭ̮ƒƌƤŵ̮̩˫ĠŢƏķœ̮˰ƍķŘƔŁ̮

Ģ̮̗ƮŘĜƈķŔļŵ̮̮ ˭'̮ś̮̮̮̓˲˴˺˳'̮̒   ðþă¾å   ĈÝwú¤«v ĈÅwþÊýwz¿ ĈæĊÍĀ£'̮̮̮Ģ̮̗Ɖŵ̮ŘŢƏ'̮̮

Ģ̮Ɖŵ̮̓ ̮'Ĺ̮˭œķĘƏ˲˴˺˹̮̮ '̒  Ĉýw{ù ©vÿ ÅwþÉ Ĉ'̮ƍ˫Ɣžťķ̮̩˫ĠŢƏķœ̮˰ƍ˫Ɣžťķ̮'̮
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ś̮̮˭ĢƌƤŹ'̮Ż̮˭ĢƏ˫Ɯŉ˫ō̮ƕ̮˭'̮̮̮̓˲˵˱˳̮̮ '̒ş̮ƕŗ̮ƒĻ̮ġŘƜŒƈķƖĻ̮ŠƮƖğ̮Ģŉķƕ̮̩˫Ġłŝœ̮żƜťƖŁ̮̮IPA̮̮ ' ûwz¿ ÈĉĀñ ÿ ĈÅwþÉ  ćwă

 Ĉýv¾ĉv̮̮ ˭˹˳̮̮̮̓ ˭̒˲˹˶&̮˳˲˶̮̮ 'https://doi.org/10.22099/JILL.2023.48056.1353̮
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Abstract 

This study investigates the relationship between mindset, gender, and writing development among 

Iranian university students majoring in English Literature. Specifically, it examines 1) the types of 

language mindsets (growth or fixed) these students hold regarding writing as a language skill, 2) the 

influence of gender on writing mindsets, and 3) how language mindset type affects their writing 

performance. A quantitative, cross-sectional design was employed, using a mindset questionnaire and 

timed essay-writing assessments. The study involved 160 undergraduate students aged 18ï24, of whom 

78 were categorized as having a language growth mindset, and 67 as having a language fixed mindset. 

Participants with mixed language mindset tendencies were excluded from further analysis. Descriptive 

and inferential statistics revealed that the majority of participants exhibited a growth mindset, with 

growth mindset scores significantly exceeding fixed mindset scores (p <.001). Gender comparisons 

showed no statistically significant differences in mindset orientation, suggesting that gender does not 

influence studentsô writing mindsets. However, language mindset type was found to significantly 

impact writing performance. Students with a growth mindset demonstrated superior performance in 

writing tasks compared to those with a fixed mindset (p <.001). Besides, paired samples t-tests showed 

significant improvement in writing performance among the growth mindset group over time, while the 

fixed mindset group exhibited no substantial progress. Findings highlight the critical role of language 

mindset in L2 writing development, stressing the potential benefits of fostering a language growth 

mindset in language learners. 

Keywords: Language Mindset, Gender Differences, L2 Writing Development, Psychology 

of Language. 
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Extended Abstract 

1. Introduction 
Second language (L2) writing is a demanding skill that requires linguistic accuracy, 

organization, vocabulary knowledge, and the ability to revise ideas effectively. In 

English as a Foreign Language (EFL) context, learnersô beliefs about their writing 

ability may influence how they respond to difficulties, feedback, and repeated 

practice. Mindset theory distinguishes between a fixed mindset, in which ability is 

viewed as stable and innate, and a growth mindset, in which ability is believed to 

improve through effort and strategy use (Dweck, 2006). In language learning, this 

concept is known as language mindset and refers to learnersô beliefs about whether 

language ability can develop over time (Lou & Noels, 2017). Recent studies suggest 

that language mindsets may be skill-specific; for example, learners may hold 

different beliefs about speaking, reading, or writing (Waller & Papi, 2017; Khajavy 

et al., 2022). Since writing requires persistence, feedback-seeking, and revision, it is 

an important area for investigating mindset. This study examined Iranian 

undergraduate English literature studentsô writing mindsets, the role of gender in 

shaping these mindsets, and the effect of mindset type on writing performance. 

2. Method 
This study used a quantitative, cross-sectional design. Participants were 160 Iranian 

undergraduate students of English literature, aged 18 to 24, selected through 

convenience sampling from a public university. The sample included 97 female and 

63 male students, all with at least six years of English-learning experience. After 

completing the mindset questionnaire, 15 students with equal scores on both growth 

and fixed mindset dimensions were classified as having mixed orientations and 

excluded from final comparative analyses. 

Data were collected through a two-part language mindset questionnaire and two 

timed writing assessments. The questionnaire measured growth and fixed writing 

mindsets, with 10 Likert-scale items for each dimension. Reliability was acceptable, 

with Cronbachôs alpha values of.815 for growth mindset items and.789 for fixed 

mindset items, exceeding the recommended.70 threshold (Hulin et al., 2001; Pallant, 

2020). Writing performance was assessed through a pre-test and post-test. In each 

test, students wrote a 250-word essay in 40 minutes. Two experienced English 

instructors rated the essays using a rubric covering content, organization, grammar, 
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vocabulary, and mechanics. Inter-rater reliability was.85, showing strong scoring 

consistency. 

The data were analyzed using SPSS version 26. Descriptive statistics were used 

to identify mindset patterns. Paired-samples t-tests compared growth and fixed 

mindset scores and measured writing improvement over time. Independent-samples 

t-tests examined gender differences and compared writing performance between 

growth- and fixed-mindset groups. 

3. Results 
The first research question investigated studentsô dominant writing mindset. Results 

showed that participants were more inclined toward a growth mindset than a fixed 

mindset. In the final classification, 80 students were identified as growth-oriented 

and 66 as fixed-oriented. Most growth-mindset students scored in the moderate-to-

high range, while fixed-mindset scores remained generally moderate. A paired-

samples t-test showed a significant difference between growth and fixed mindset 

scores. The mean growth mindset score was 14.68, compared with 12.42 for fixed 

mindset, t(145) = 17.38, p <.001. This indicates that students generally believed 

writing ability could improve through effort and practice. 

The second research question examined gender differences. Although female 

students had a slightly higher mean growth mindset score than male students, the 

difference was not statistically significant, t(144) = 1.53, p =.129. Similarly, fixed 

mindset scores did not differ significantly by gender, t(144) = -.76, p =.448. 

Therefore, gender did not significantly influence studentsô writing mindset 

orientation. 

The third research question explored the relationship between mindset and 

writing performance. Growth-mindset students performed significantly better than 

fixed-mindset students on the second writing assessment. Their mean score was 9.02, 

while the fixed-mindset groupôs mean score was 5.79, t(144) = 12.98, p <.001. The 

growth-mindset group also improved significantly from the first to the second 

writing test, with a mean gain of 3.81 points, p <.001. In contrast, the fixed-mindset 

group showed only a small, non-significant improvement of.58 points, p =.098. 

4. Discussion and Conclusion 
The findings support the view that mindset plays an important role in L2 writing 

development. Students with growth mindsets were more likely to improve their 

writing performance, suggesting that believing in the developability of writing 
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ability may encourage persistence, revision, and openness to feedback. This aligns 

with previous research showing that growth mindsets are associated with motivation, 

feedback-seeking, and self-regulated learning strategies (Waller & Papi, 2017; Xu, 

2022). In contrast, fixed-mindset learners may avoid challenging tasks or interpret 

feedback as evidence of limited ability, which can reduce opportunities for progress 

(Nussbaum & Dweck, 2008). 

The absence of significant gender differences suggests that writing mindset may 

be more strongly influenced by educational experiences and classroom practices than 

by gender. In this context, male and female students may have received similar 

instruction and academic expectations, leading to comparable beliefs about writing 

ability. This finding is consistent with studies reporting limited gender effects in 

language mindset research (Lou & Noels, 2017), although it differs from studies that 

found gender-based differences in other academic domains (Degol et al., 2018). 

This study found that Iranian undergraduate English literature students generally 

held stronger growth than fixed mindsets toward L2 writing. Gender did not 

significantly affect writing mindset orientation. Most importantly, mindset type had 

a significant effect on writing performance: Students with growth mindsets 

performed better and improved more over time than students with fixed mindsets. 

These results highlight the importance of promoting growth-oriented beliefs in EFL 

writing classrooms. Teachers should present writing as a developable skill, 

encourage revision, provide constructive feedback, and emphasize effort, strategy 

use, and learning from mistakes. Future research can examine mindset-based 

interventions and explore how writing mindset interacts with motivation, anxiety, 

self-efficacy, and feedback orientation. 
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7. Lou & Noels 



ŝ̮ŗŘĻĢ̮̮̮̮ŅĮŁŘ̮Ɯ̮̮Ə̮˫Ļř̮ŘĜŽ̮řŘŭĢ̮̮̮Ş̮Ɛŉ̮ƕŀ̮Ɯ̮̮Ŀ̮ŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮˫ Ɠġ̮̮̮Ɩ̮ƈƖƌ̮Řźťķ̮(´ġ̮̮̮Ė̮Ž˫ƏĢ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˸˺&̮˳˱˸̮˲˹˶ 

 

Ģ̮Ʈ˫ƏķƖŁ̮řķ̮œķŘŽķ̮ŘƜŞžŁŠ̮ƈ˫ĕ̮ƒĻ̮ƍ˫Əī̮ŠƐěķƕ̮ƕ̮œƖő̮ġ˫ƓĢ̮ƌ̮ŘŅķ̮˫ƓŔƏŗķŖğ̮̮̮̮̓˭ęƕœ˳˱˱˷̮̮̒ '̮ŘĜŽ̮řŘŭ
̮̮ ˫łŞƮķƒ̮ě̮ŀŝķ̮ŗƕ˫Ļ̮ƎƮķ̮ŘĻ̮̮Ģ̮Ʈ˫ƏķƖŁƍ̮˫Ļř̮'ŔƏŘƮŖč˫ƏŘƜƜźŁ̮ƕ̮ĢŁķŕ̮˭ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ŗœ̮ƒƉ̗ŉřķ̮˭œŘŽ̮ġ˫Ɠ̮̮ ƍķřƖƌī

Ģ̮ƌ̮ŀļŞƏ̮ĢŁķŕ̮œķŔŶłŝķ̮ƒĻ̮ķŗ̮ŀƜƂŽƖƌ̮ĺƉŹķ̮˭˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƊŔŵ̮řķ̮ĢƏ˫ŢƏ̮ķŗ̮ŀŞĜš̮ƕ̮ŔƐƓœ
Ģ̮ƌ̮œķŔ̗ƉƁ̮œŘŽ̮ŀƁ˫ƜƈƐƐě̮̮ ŀŽŘŢƜč̮ŗœ̮ġŘƜğœ˫Ʈ̮ġ˫ƓœŘļƓķŗ̮ƕ̮şƤŁ̮ŠƂƏ̮ŘĻ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ŗœ̮˭̙Ļ˫Ƃƌŗœ̮'Ŕ

Ŀ̮ŗ˫ƔƌĢ̮ƌ̮ŔƜěĮŁ̮˫Ɠƍ̮˫Ļř̮'œƖšġ̮ŗķƖšœ̮̮ƣƖ̗Ŷƌ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌī̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ œƖļƔĻ̮ġķŘĻ̮ĢłťŘŽ̮ķŗ̮˫Ɠ
Ģ̮ƌ˫ě˫Ə̮˫Ļ̮ƒƔŉķƖƌ̮ŗœ̮ƕ̮ƒłš˫ĠƏķĢ̮ƌ̮ŀƌƕķŔƌ̮˫Ɠ̮̮ ŔƏřŗƕ̓Ə̮̮ƕ̮Ɩƈ̮˭ŚƈƖ˳˱˲˸̮̒'̮

̮̩ ĘƮƕ̮ŀƜ̗Ɠķ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ƥřƖō̮ŗœ̮˫ƓŘĜŽ̮řŘŭ̮̮ ƕ̮Ģ̗ƜŲƐŁœƖő̮˭şŚƜĠƏķ̮ƒĻ̮ƒěķŘĕ̮˭ŔƏŗķœ̮ġķ
Ģ̮ƌ̮ŀƔŉ̮ŀŽŘŢƜč̮˭ŀƮ˫ƔƏŗœ̮̓ŔƐƓœ̮ŘŝŘƌ˼̮̮ ˭˳˱˲˲Ĺ̮̮ ̮̇ķŔƜšƖƮ˽̮̮ ˭˳˱˲˴Š̮ƓƕĘč̮˭ƒƏƖ̗Ə̮ġķŘĻ̮'̮̮̒ ˫Ɠ

̮̩ œķœ̮ƍ˫ŢƏŠ̮ƈ˫ĕ̮żƜƈ˫ĜŁ̮Ɗ˫ŊƏķ̮ƒĻ̮ġŘłŢƜĻ̮̙Ʈ˫̗Ł̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍ˫ğŔƏŘƜğœ˫Ʈ̮ƒě̮ŔƏķ̮̮ ˭ŚƜĠƏķŘĻ
̮̓ ̮ŔƏŗķœ̮œƖő̮ŀŽŘŢƜč̮ŔƏƕŗ̮ƒĻ̮ŀļŞƏ̮ŀļņƌ̮şŘĠƏ̮Űžō̮ƕ̮ĢƮƖŉœŗƖőř˫ĻĚ̮ƉĻ̮Ƈƕ˾̮ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮ ˭

˳˱˱˸̮̮̇ƎƮŗř̮ġœ˫Ļī˿̮̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˳˲Ʈ̮ķ̮ŘĜŽ̮řŘŭ̮˭̙Ļ˫Ƃƌŗœ̮'̒Ģ̮ƌ̮˫łŞ̮̮ ġ˫Ɠŗ˫łŽŗ̮ƒĻ̮ŘŊƐƌ̮ŔƏķƖŁ
̮̓œƖš̮ƍ˫Ļř̮ġŘƜğķŘŽ̮ŴƏ˫ƌ̮ƕ̮̩Ŕš̮ƇƤƂłŝķ̮Ŝō̮ŠƓ˫ě̮ƕ̮œƖő̮ƒĻ̮ŔƮœŘŁ̮˭ĢĻ˫ƐłŉķŘ̮ƐƮķƕ̮̮̀ ˭˳˱˲˱̮̮̮̇Ɗ̮˫ļŝƖƏ̮́

ę̮ƕœ̮ƕ̮̮˭˳˱˱˹̮̮ƒ̮Ļ̮ĢƉě̮ŌŮŝ̮ŗœ̮Ɗƕœ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ŘĻ̮˫ƓŘĜŽ̮řŘŭ̮ŘƜŅĮŁ̮ƒĕŘğķ̮'̮̒ĢŝŗŘĻ̮œŗƖƌ̮ĢĻƖő
Ŀ̮ŗ˫Ɣƌ̮ŗœ̮˫Ɠŗƕ˫Ļ̮ƎƮķ̮ĢƉŊŁ̮ĢĠƏƖĠĕ̮˭ƒłŽŘğ̮ŗķŘƁġ̮Řł̗ě̮ƒŉƖŁ̮˫Ļ̮˭şŗ˫ĠƏ̮ŔƐƏ˫ƌ̮ţ˫ő̮ĢƏ˫Ļř̮ġ˫Ɠ̮̮

ƒ̮Ļƕŗ'ŀŝķ̮̩œƖĻ̮ƕŗ̮
ƒ̮Ɛƌķœ̮ƊƖƔžƌƍ̮˫Ļř̮ƒě̮ŀŝķ̮ƍī̮ġ˫ƮƖğ̮ĢƏ˫Ļř̮ġ˫ƓŘĜŽ̮řŘŭ̮ŗœ̮ġŗƖŎƌĿ̮ŗ˫Ɣƌ̮řķ̮ĚƮ̮ŘƓ̮ŗœ̮ŀŝķ̮ƎĜ̗ƌ̮ƍķřƖƌī̮̮ ġ˫Ɠ

Ģ̮Ʈ˫ƏķƖŁ̮ƒĻ̮ŀļŞƏ̮ĢŁƕ˫žłƌ̮ġ˫Ɠŗƕ˫Ļ̮˭ĢƏ˫ĻřĢ̮ƈ˫ō̮ŗœ̮'ŔƐš˫Ļ̮ƒłšķœ̮œƖő̮ġ˫ƓŠ̮ƓƕĘč̮ƒě̮̮ ęƕœ̮ƧƜƈƕķ̮ġ˫Ɠ̮̓˳˱˱˷̮̮̮̮̮̒ ƎƮķ̮ŘĻ

 

1. Mercer 

2. Yoshida 

3. Blackwell 

4. Zarrinabadi 

5. Weiner 

6. Nussbaum 



˲˹˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

Ž̮ƍ̮˫Ļř̮ƒě̮œķœ̮ƍ˫ŢƏ̮ġŔŶĻ̮Ŀ˫Ŷƈ˫Ůƌ̮˭ŔƐłŞƓ̮ĢƉě̮Ģłő˫Ɛš̮ĹƖĕŗ˫ĕ̮ĚƮ̮˫ƓŘĜŽ̮řŘŭ̮ƒě̮œƖĻ̮ŗķƖłŝķ̮ŧŘĢ̮ƌ̮ƍķřƖƌī̮̮ ŔƐƏķƖŁ
̮̩ řƖō̮ŗœ̮̮ ŔƐš˫Ļ̮ƒłšķœ̮ġŚƮ˫̗łƌ̮ġ˫ƓŘĜŽ̮řŘŭ̮˭ġŘƜğœ˫Ʈ̮żƉłŒƌ̮ġ˫Ɠ̮̮̮̓ ˭ŚƈƖƏ̮ƕ̮Ɩƈ˳˱˲˺̮̮̒'̮

ƒ̮Ɛƌķœ̮ĢƏ˫Ļř̮ġ˫ƓŘĜŽ̮řŘŭ̮ƧƐƜƌř̮ŗœ̮ŠƓƕĘčƌ̮ƒ̮łŽ˫Ʈ̮˫ƌķ̮ŀŝķ̮œƖő̮ƎƮř˫Źī̮̙ōķŘƌ̮ŗœ̮řƖƐƓ̮ŗƖŎ̮̮ ƍ˫ŢƏ̮ƒƜƈƕķ̮ġ˫Ɠ
Ģ̮ƌƍ̮˫Ļř̮œŘĜƉ̗ŵ̮ŘĻ̮˫Ɠŗƕ˫Ļ̮ƎƮķ̮ƒě̮ŔƐƓœ̮̩ řƖō̮ŗœ̮ƍķřƖƌīġ̮ƖŉķƖő̮˭ƒƏƖ̗Ə̮ġķŘĻ̮'ŔƏŗķœ̮ġŗķœ˫ƐŶƌ̮ŘƜŅĮŁ̮˭ţ˫ő̮ĢƏ˫Ļř̮ġ˫Ɠ˼̮̮

ƍ̮ķŗ˫Ĝ̗Ɠ̮ƕ̮̮̓˳˱˳˳̮̮̒ƍ̮˫Ļř̮œŘĜƉ̗ŵ̮ŔƐłŽ˫Ʈŗœļ̮ŞƏ̮ƒě̮ĢƏķřƖƌī̮̮ żƜƈ˫ĜŁ̮ŗœ̮˭ŔƏœƖĻ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ĺƉŮƌ̮ęŗœ̮ƒĻ̮ŀ
Ģ̮Ɖŵ̮˭Ƈ˫ō̮ƎƮķ̮˫Ļ̮'ŔƐłšķœ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƒě̮ŔƏœƖĻ̮ĢƏ˫Şě̮řķ̮ŘłƔĻ̮ƍŔƏķƖő̮̮ ġŘƜğœ˫Ʈ̮ŗœ̮Ģšŗ˫ĠƏ̮Ŀŗ˫Ɣƌ̮ĢŁ˫Ɯō̮ŠƂƏ̮ƋŹŗ
ƒ̮Ɛƌķœ̮ŀƜƓ˫ƌ̮ĢŝŗŘĻ̮ƒĻ̮ĢěŔƏķ̮Ŀ˫Ŷƈ˫Ůƌ̮˭ĢƉƜŦŎŁ̮ŀƜƂŽƖƌ̮ƕ̮ƍ˫Ļřƒ̮łőķœŘč̮şŗ˫ĠƏ̮ƥřƖō̮ŗœ̮˫ƓŘĜŽ̮řŘŭ̮ŗƖŎƌ̮̮ 'ŔƏķ

Ə̮ƍ̮˫ƌř˫ŝ̮ƒƉ̗ŉřķ̮˭̩ŔƜĖƜč̮Ģłő˫Ɛš̮Ŀ˫ƌķŚƈķ̮̙Ɯƈœ̮ƒĻ̮şŗ˫Ġ̮̩ ŔƮķ̮ĢƓœƒ̮Ļ̮˭˫Ɠ̮̮ ˭Ɗ˫ŊŞƏķ̮Űžō̮ƕ̮ġŗƖłŝœ̮ŔŵķƖƁ̮ġŘƜğŗ˫ě
ƍ̮˫Ļř̮řķ̮ġŗ˫ƜŞĻ̮ġķŘĻŠ̮ƈ˫ĕ̮ƍķřƖƌīĢ̮ƌ̮˭Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮ŘĻ̮˫ƓŘĜŽ̮řŘŭ̮ŘƜŅĮŁ̮ĢĠƏƖĠĕ̮ęŗœ̮'ŀŝķ̮ŚƜĠƏķŘĻ̮̮ ŔƏķƖŁ

Š̮ƐƜĻƍ̮˫Ļř̮ƕ̮ƍ˫ƜĻŘƌ̮ŗ˫Ɯłőķ̮ŗœ̮ġŔƐ̗šřŗķ̮ġ˫ƓƓ̮œ̮ŗķŘƁ̮ƍķřƖƌīŀ̮ŶƮŘš̮˭˫łŝķŗ̮ƎƜ̗Ɠ̮ŗœ̮'Ŕ̮ƍķŗ˫Ĝ̗Ɠ̮ƕ̮̩˫Ɛč̮̓˲˵˱˵̮̮̮̮̮̒ ŗœ
̮̩ ŗ˫̗š̮̩ œķœ̮ƍ˫ŢƏ̮ƒƮŘŢƏ̮ƎƜ̗Ɠ̮řķ̮ġķş̮ƕŗ̮ƒĻ̮ĢƓ˫ĠŢƏķœ̮şŗ˫ĠƏ̮ƒĻ̮̙Ʈ˫̗Ł̮ƒě̮ŔƏķ̮̮ Ŀ˫ƜĻŘŊŁ̮˭ĢƏƕŗœ̮ƥŚƜĠƏķ̮˭ĢšřƖƌī̮ġ˫Ɠ

Ǝ̮Ʈķřķ̮̇ŀŝķ̮ƒłŞĻķƕ̮ġŗ˫łšƖƏ̮ġŔƌīŗ˫ěœƖő̮ƕ̮ƎƜŢƜč̮̩ ř˫ŝ̮ĢŝŗŘĻ̮˭ƕŗƕ̮ŗ̮ġ˫Ɠƍ̮ķ̮̮ ˭şŗ˫ĠƏ̮ŘĻ̮ŘŅİƌ̮Ģłő˫Ɛšƒ̮Ɖ̗ŉřķ̮̮̮̮ řŘŭ
Ģ̮ƌ̮˭ĢƏ˫Ļř̮ŘĜŽƀ̮ƜƁœ̮ƎƜƜļŁ̮ŔƏķƖŁĿ̮ƕ˫žŁ̮řķ̮ġŘŁƍ̮˫Ļř̮ġœŘĜƉ̗ŵ̮ġ˫Ɠ'̮ŔƐě̮ƋƓķŘŽ̮ƍķřƖƌī̮

Ģ̮ƌ̮ƒě̮ŀŝķ̮ġŘĠƮœ̮̙ƌ˫ŵ̮ŀƜŞƐŉŠ̮ƓƕĘč̮'Ŕš˫Ļ̮ŗķŖğŘŅķ̮ĢƏ˫Ļř̮ġ˫ƓŘĜŽ̮řŘŭ̮ŘĻ̮ŔƏķƖŁ̮̩ œķœ̮ƍ˫ŢƏ̮ƎƜŢƜč̮ġ˫Ɠ̮̮ ŔƏķ
Ŀ̮ƕ˫žŁ̮ƒěƖ̮ō̮ƒĻ̮ƒłŞĻ̮˭˫ƓŘĜŽ̮řŘŭ̮ŗœ̮ĢłƜŞƐŉ̮ġ˫Ɠ̮̮ Ŀ˫Ɯũ˫Ʈŗ̮ƥřƖō̮Ŀ˫Ŷƈ˫Ůƌ̮˭Ƈ˫ņƌ̮ġķŘĻ̮'ŀŝķ̮ŘƜźłƌ̮ĢƉƜŦŎŁ̮ƥř

̮̮ ˭̅şƤŁ̮̆ŘŦƐŵ̮ŘĻ̮ŔƜěĮŁ̮ĿŗƖť̮ŗœ̮ƒě̮ŔƐłŞƓ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ŕ˫ŒŁķ̮ƒĻ̮̙Ʈ˫̗łƌ̮ƍķœŘƌ̮řķ̮ŠƜĻ̮ƍ˫Əř̮ƒě̮ŀŝķ̮ƍī̮řķ̮Ģě˫ō
Ģ̮ƌ̮ŘŊƐƌ̮ŀŽŘŢƜč̮řķ̮ġŘŁƣ˫Ļ̮ŋƖŮŝ̮ƒĻ̮̮ œƖš̮̮̙̓ ĠƮœ˽̮̮̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˲˹̮̒ƒ̮łŽ˫Ʈ̮˭Ƈ˫ō̮ƎƮķ̮˫Ļ̮'̮̮ ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ƥřƖō̮ŗœ̮˫Ɠ

Ŀ̮ƕ˫žŁ̮˭Ŀ˫Ŷƈ˫Ůƌ̮ĢőŘĻ̮̇ŔƐłŞƓ̮ƖŞ̗Ɠ̮Řł̗ě̮̩ œŘě̮şŗķŚğ̮ĢƏ˫Ļř̮ġ˫ƓŘĜŽ̮řŘŭ̮ŗœ̮ķŗ̮ĢěŔƏķ̮ĢłƜŞƐŉ̮ġ˫Ɠ̮̮ ŔƏķ̮̮̮̓ ˭ŚƈƖƏ̮ƕ̮Ɩƈ
˳˱˲˸̮̒Ģ̮ƈ˫ō̮ŗœ̮˭ő̮ŘĻ̮ƒěĢ̮ƌ̮ƍ˫ŢƏ̮ŘĠƮœ̮ĢĿ̮ŗ˫Ɣƌ̮ŗœ̮ƍ˫Əř̮ƒě̮ŔƐƓœ̮̮ řŘŭ̮Ǝłšķœ̮ƒĻ̮ġŘłŢƜĻ̮̙Ʈ˫̗Ł̮˭ţ˫ő̮ĢƏ˫Ļř̮ġ˫Ɠ

̮̮ ŔƏŗķœ̮˫ƮƖč̮ŘĜŽ̮̓ƒ̮ŞƮœ˾̮̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˲˵̮̒Š̮ƓƕĘč̮Ɗ˫ŊƏķ̮ĿŗƕŘũ̮˭Ŀ˫ŪƁ˫ƐŁ̮ƎƮķ̮'̮̮ ƍ˫Ɯƌ̮ƒŮĻķŗ̮ƎƜƜļŁ̮ġķŘĻ̮ŘłŢƜĻ̮ġ˫Ɠ
ƒ̮Ļ̮˭ĢƏ˫Ļř̮ġ˫ƓŘĜŽ̮řŘŭ̮ƕ̮ŀƜŞƐŉ̮̩ řƖō̮ŗœ̮̩ĘƮƕĢ̮ƌ̮ƍķŔƐĕƕœ̮ķŗ̮şŗ˫ĠƏ̮ŔƐƏ˫ƌ̮ţ˫ő̮ġ˫Ɠ'̮ŔƐě̮

 

1. Khajavy 

2. Degol 

3. Diseth 



ŝ̮ŗŘĻĢ̮̮̮̮ŅĮŁŘ̮Ɯ̮̮Ə̮˫Ļř̮ŘĜŽ̮řŘŭĢ̮̮̮Ş̮Ɛŉ̮ƕŀ̮Ɯ̮̮Ŀ̮ŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮˫ Ɠġ̮̮̮Ɩ̮ƈƖƌ̮Řźťķ̮(´ġ̮̮̮Ė̮Ž˫ƏĢ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˸˺&̮˳˱˸̮˲˹˸ 

 

Ɗ̮ƕœ̮ƍ˫Ļř̮œƖő̮ŔƐƏ˫ƌ̮˭ĢšŚƜĠƏķ̮ġ˫Ɠŗ˫łő˫ŝ̮˫Ļ̮˫ƓŘĜŽ̮řŘŭ˼̮̮ƍ̮˫Ļř̮ęķŗœķ̮ƕĢ̮Ʈ˫ƏķƖŁ̮ƒĻ̮ŀļŞƏ̮ƍķřƖƌī̮̮ ġŔƏƖƜč̮ƍ˫ŢƮ˫Ɠ
̮ŔƏŗķœ̮ĞƐŁ˫ĠƐŁ̮̮̓˭ķŔƜšƖƮ˳˱˲˴̮̒Ų̮Ə̮ƀļŭ̮'Ř̮ŝŘƌ̮Ř̮̮̓˳˱˲˲̮̒ żƈķƍ̮˫Ļř̮ġ˫Ɠŗƕ˫Ļ̮˭̮̮ ŠƮƖő̮ŀƜƂŽƖƌ̮̙ƜŞƏ˫łč̮ƥŗ˫Ļŗœ̮ƍķřƖƌī
ƥ̮ŗķŔƐčœƖő̮ŘĻ˽̮̮ƍ̮īĢ̮ƌ̮ŘƜŅĮŁ̮˫Ɠġ̮ŘƜğŗœ̮ƍķŚƜƌ̮ƕ̮şŚƜĠƏķ̮˭œƖő̮ƧĻƖƏ̮ƒĻ̮ƒě̮œŗķŖğ˾̮̮ƍ̮ī̮̮ ŗķŘƁ̮ŘƜŅĮŁ̮ŀŎŁ̮ķŗ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ŗœ̮˫Ɠ

Ģ̮ƌ̮̮ 'ŔƓœ̮
̮˫ Ɯō̮ĢŢƂƏ̮şŚƜĠƏķ̮˭şŗ˫ĠƏ̮ńŎļƌ̮ŗœƍ̮˫Ļř̮̙Ʈ˫̗Ł̮ƍķŚƜƌ̮ƎƜƜŶŁ̮ŗœ̮ĢŁĿ̮ŗ˫Ɣƌ̮œƖļƔĻ̮ƕ̮ƎƮŘ̗Ł̮ƒĻ̮ƍķřƖƌī̮̮ ˫žƮķ̮ƍ˫ŢƮ˫Ɠ

Ģ̮ƌĹ̮˫Ł̮ƕ̮Ř̗łŞƌ̮şƤŁ̮ŔƐƌř˫ƜƏ̮ĺƉŹķ̮Ģšŗ˫ĠƏ̮żƜƈ˫ĜŁ̮'ŔƐěƍ̮ī̮˭ĢğĘƮƕ̮ƎƜ̗Ɠ̮ƕ̮ŔƐłŞƓ̮ġŗƕī̮̩ řƖō̮ƒĻ̮ķŗ̮˫Ɠ̮̩ ŔƮķ̮ġķ̮̮ Ƈī
Ģ̮ƌ̮̙ƮŔļŁ̮˫ƓŘĜŽ̮řŘŭ̮ŘƜŅĮŁ̮ƧŶƈ˫Ůƌ̮ġķŘĻ̮̓ ̮ŔƐěƖ̮Ď̗Ɯƈ˿̮̮ř̮Ɩƈī̮ƕ̮̮̀ ˭˳˱˲˵̮̮ ġ˫ƓŘĜŽ̮řŘŭ̮ƎƜĻ̮ƒŮĻķŗ̮ĢŝŗŘĻ̮˫Ļ̮ƒŶƈ˫Ůƌ̮ƎƮķ̮'̒

Ŵ̮ƌ˫ŉ̮Ģěŗœ̮˫Ł̮ŀŝķ̮ƍī̮Ģč̮ŗœ̮˭ġŘƜğœ˫Ʈ̮ňƮ˫łƏ̮ƕ̮Ģšŗ˫ĠƏ̮̮ŘĻ̮ĢƮ˫ƏķƖŁ̮ƒĻ̮ūƖĻŘƌ̮ġ˫Ɠŗƕ˫Ļ̮ŘƜŅĮŁ̮ĢĠƏƖĠĕ̮řķ̮ŘŁ̮̮ œŘĜƉ̗ŵ
'̮ŔƓœ̮ƒĵķŗķ̮ţ˫ő̮Ŀŗ˫Ɣƌ̮ƎƮķ̮ŗœ̮ĢƏ˫Ļř̮

˳Ș̌ƓƕĘč̦ƧƐƜŢƜč̦'̦
ƍ̮˫Ɛĕ̮˭˫ƓŘĜŽ̮řŘŭ̮̩ Ŕš̮ŋŘŮƌ̮ęƕœ̮ŬŝƖŁ̮ƒě̮̮ ŔƏķ̮̮̮̓ ˭ęƕœ˳˱˱˷̮̒Ĺ̮Ɩĕŗ˫ĕ̮˭̮̮ řķ̮œķŘŽķ̮ęŗœ̮ŘĻ̮ƒě̮ŔƐłŞƓ̮Ģłő˫Ɛš̮ĢƮ˫Ɠ

Ģ̮Ʈ˫ƏķƖŁŠ̮ƈ˫ĕ̮˫Ļ̮ƒƔŉķƖƌ̮ƥƖŎƏ̮ƕ̮œƖő̮ġ˫ƓĢ̮ƌ̮ŘŅķ̮˫Ɠƒ̮Ļ̮'ŔƏŗķŖğ̮˭ ĢƉě̮ŗƖŭ̮̮̮̮ 'ŔƐłŞƓ̮˫łŞƮķ̮ƕ̮˫ƮƖč̮˭ŘĜŽ̮řŘŭ̮ĢƉťķ̮ųƖƏ̮ƕœ
Ĺ̮˫Łř˫Ļ̮˫łŞƮķ̮ŘĜŽ̮řŘŭĢ̮Ʈ˫ƏķƖŁ̮ƒě̮ŀŝķ̮ŗƕ˫Ļ̮ƎƮķ̮ƥŔƐƓœ̮̮ ˭̙Ļ˫Ƃƌŗœ̮̇ŔƏŘƮŖč˫ƏŘƜƜźŁ̮ƕ̮ĢŁķŕ̮˭œķŔŶłŝķ̮ƕ̮şƖƓ̮ƍƖĖ̗Ɠ̮ĢƮ˫Ɠ

Ģ̮Ʈ˫ƏķƖŁ̮ġ˫ƂŁŗķ̮ƍ˫Ĝƌķ̮ƒĻ̮ŗƕ˫Ļ̮˭˫ƮƖč̮ŘĜŽ̮řŘŭ̮ĢƉťķ̮ĢğĘƮƕ̮̮ ŠƂƏ̮ŗœ̮˫ƓŘĜŽ̮řŘŭ̮ƎƮķ̮'ŀŝķ̮ŗ˫ĜłŢč̮ƕ̮şƤŁ̮ƀƮŘŭ̮řķ̮˫Ɠ
Ž̮Ģ̮ƌ̮ŗķŘƁ̮œķŘŽķ̮ŗ˫Ɯłőķ̮ŗœ̮ƍƖƌķŘƜč̮ŬƜŎƌ̮ƕ̮ƎłŢƮƖő̮ęŗœ̮ġķŘĻ̮ĢĻƖĕŗ˫ĕ̮˭Ģłő˫Ɛš̮ġ˫ƓŘłƉƜ̮̮ŔƐƓœ̮̓Ř̮ĠƜƮ̮ƕ̮ęƕœ̮̮́ ˭

˳˱˲˺̮̮̒' 
ƒ̮ƮŘŲƏ̮̆ķŔłĻķ̮ŗœ̮ƒě̮ŘĜŽ̮řŘŭ̮ƊƖƔžƌ̮̅ ĢƐ̗ũ̮ġ˫Ɠ̮̮̂Ģ̮ƌ̮̩ŔƜƌ˫Ə̮̓ ̮Ŕšŀ̮Ġƈ̮ƕ̮ęƕœ̮̮̃ ˭˲˺˹˹̮̮̮̮̇ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ęƕœ

˲˺˺˶̮̩ řƖō̮ŗœ̮˭̒ƍ̮ķƕŗ̮ġ˫Ɠ̮̓ ̮Ɗƕœ̮ƍ˫Ļř̮ġŘƜğķŘŽ̮ƕ̮ĢłƜĻŘŁ̮Ģŝ˫ƐšJC8̮̮ ̮̮̒ ŗœ̮'ŀŝķ̮̩œŘě̮ĺƉŉ̮œƖő̮ƒĻ̮ķŗ̮ġŗ˫ƜŞĻ̮ƒŉƖŁ

 

1. L2 self 

2. Self-concept 

3. Engagement 

4. Limpo 

5. Alves 

6. Yeager 

7. Implicit theories 

8. Leggett 



˲˹˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

Ɩ̮ō̮̮ ƥřJC8̮̮ ˭̮̮ ŀŝķ̮̩Ŕš̮ĢŽŘŶƌ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ĢƮ˫ƏķƖŁ̮˫Ļ̮ŬļŁŘƌ̮ġ˫Ɠŗƕ˫Ļ̮ŘĻ̮ŚěŘ̗Ł̮ŻŔƓ̮˫Ļ̮̅ĢƏ˫Ļř̮ŘĜŽ̮řŘŭ̮̆ŋƤŮťķ
̮̮̮̓ ˭ŚƈƖƏ̮ƕ̮Ɩƈ˳˱˲˸̮̮̩̒ œŘ̗šŘĻ̮ĢƏ˫Ļř̮ġ˫ƓŘĜŽ̮řŘŭ̮ġķŘĻ̮ķŗ̮ƒžƈİƌ̮ƒŝ̮ƍķŘĠŢƓƕĘč̮'̮̮ ˭ĢƌƤě̮şƖƓ̮ƒĻ̮ūƖĻŘƌ̮ġ˫Ɠŗƕ˫Ļ̮˰ŔƏķ

ƍ̮˫Ļř̮ŗœ̮œķŔŶłŝķ̮̮̮̓ ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ŘĻ̮ĢƐŝ̮ŀƜŝ˫Şō̮ŘƜŅĮŁ̮ƕ̮Ɗƕœƍ̮˫Ʈķŗ̮ƕ̮ŘŝŘƌ˼̮̮ ˭˳˱˲˱̮̮ ̮̮̇ ˭ŚƈƖƏ̮ƕ̮Ɩƈ˳˱˲˸̮̮ ˭˳˱˲˺̮̮ ƎƮķ̮'̒
ƒ̮žƈİƌƍ̮ī̮ŀƜŽŘű̮ƕ̮ĢƏ˫Ļř̮ġ˫ƓŘĜŽ̮řŘŭ̮ĢğŔƜĖƜč̮˫Ɠ̮̙ Ĝš̮ŗœ̮˫Ɠƍ̮˫Ļř̮ŀƌƕķŔƌ̮ƕ̮ġŘƜğŗœ̮ƍķŚƜƌ̮ƒĻ̮ĢƓœ̮̮ ŔƐƮķŘŽ̮ŗœ̮ƍķřƖƌī

Ģ̮ƌ̮ƒłŞŉŘĻ̮ķŗ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ'̮ŔƐƐě̮
̮̮ ƕ̮˫ƓŘĜŽ̮řŘŭ̮ƍ˫Ɯƌ̮ƒŮĻķŗJC8̮̮̮ƒĻ̮̮ ŚƈƖƏ̮ƕ̮Ɩƈ̮˭ƒƏƖ̗Ə̮ġķŘĻ̮'ŀŝķ̮̩Ŕš̮ŔƐłŞƌ̮ŠƓƕĘč̮ƧƐƜŢƜč̮ŗœ̮ĢĻƖő̮̓˳˱˲˸̮̮̮̮̮̒ ƍ˫ŢƏ

ƍ̮˫Ļř̮ƒě̮ŔƏœķœŬ̮ƉŞŁ̮ġ˫ƓœŘļƓķŗ̮ŕ˫ŒŁķ̮ƒĻ̮ġŘłŢƜĻ̮̙Ʈ˫̗Ł̮˭˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌī̮̮ ƒĻ̮̩˫ĠƏ̮ƕ̮œŗƖőř˫Ļ̮ƎłŽŘğ̮˭ŗƖŎƌ
ƒ̮Ļ̮ŀŞĜšœ̮̮'ŔƏŗķœ̮Ŕšŗ̮ġķŘĻ̮ĢłťŘŽ̮ƍķƖƐŵ̮̮ ŻķŔƓķ̮ƕ̮ŀŞĜš̮řķ̮śŘŁ̮˭ĢĻ˫Ɛłŉķ̮ġ˫Ɠŗ˫łŽŗ̮˫Ļ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮˭̙Ļ˫Ƃƌŗ

̮̓ ̮ŀŝķ̮̩œŗƖő̮ŔƏƖƜč̮ŗƖŎƌœŘĜƉ̗ŵ̮̮ ˭ŚƈƖƏ̮ƕ̮Ɩƈ˳˱˲˸ƒ̮łŽ˫Ʈ̮ƎƮķ̮'̒Š̮ƓƕĘč̮ĢƉě̮ňƮ˫łƏ̮˫Ļ̮˫Ɠ̮̮ ƖŞ̗Ɠ̮ŘĜŽ̮řŘŭ̮ƒĻ̮ūƖĻŘƌ̮ġ˫Ɠ
Š̮ƓƕĘč̮̇ŀŝķĢ̮ƌ̮ƍ˫ŢƏ̮ƒě̮ĢƮ˫Ɠƕ̮˫Ļ̮˫Ļ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ŔƐƓœ̮˭ şƤŁ̮ƒĻ̮ūƖĻŘƌ̮ġ˫Ɠŗ˽̮̮Ĺ̮˫Ł̮ƕ̮ġŘƜğœ˫Ʈ̮ŻķŔƓķ̮̮ ġŗƕī

Ģ̮ƈ˫ō̮ŗœ̮˭œŗķœ̮ŀļņƌ̮ĢĠłŞļ̗Ɠ̮̓ ̮ŀŝķ̮ŬļŁŘƌ̮ŀƌƕķŔƌ̮ƍķŔƂŽ̮ƕ̮ĢĻ˫Ɛłŉķ̮ŻķŔƓķ̮˭ĹķŘŮũķ̮˫Ļ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƒěŀ̮ƏŘĻ˾̮̮
̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˲˴̮̮ ̮̮̇ ˭ŘĠƜƮ̮ƕ̮ęƕœ˳˱˲˺'̮̮̒

Š̮ƓƕĘč̮ŗœ̮ŔƐĕŘƓ̮'ŀŝķ̮ńŎĻ̮œŗƖƌ̮ĢŵƖũƖƌ̮ƍ˫ƐĖ̗Ɠ̮˫ƓŘĜŽ̮řŘŭ̮ŗ˫łő˫ŝ̮˭Ƈ˫ō̮ƎƮķ̮˫Ļ̮̮ ġ˫ƓŘĜŽ̮řŘŭ̮˭ƒƜƈƕķ̮ġ˫Ɠ
ƒ̮Ļ̮˫łŞƮķ̮ƕ̮˫ƮƖčœ̮̮ŗ˫łŝƖƜč̮ĚƮ̮Řŝ̮ƕœ̮ƍķƖƐŵĢ̮ƌ̮ƒłŽŘğ̮ŘŲƏ̮ŗ̮̓ ̮ŔƏŔš̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ęƕœ˲˺˺˶̮̮ ƍ˫ŢƏ̮ŘƜőķ̮Ŀ˫Ŷƈ˫Ůƌ̮˭̒

Ģ̮ƌĢ̮ƌ̮ĢƉƌ˫ŵƕœ̮ƇŔƌ̮ĚƮ̮ƒě̮ŔƐƓœ̮̓ ̮ŔƐě̮ƎƜƜļŁ̮ŘłƔĻ̮ķŗ̮ŘĜŽ̮řŘŭ̮˫Ļ̮ŬļŁŘƌ̮ġ˫Ɠŗƕ˫Ļ̮ĢğŔƜĖƜč̮ŔƏķƖŁķ̮ŘƜčƕœ˿̮̮ƒ̮ƐƮŗ˫ƌ̮ƕ̮̮̀ ˭
˳˱˱˶̮̮̮̮̇˭ŚƈƖƏ̮ƕ̮Ɩƈ˳˱˲˸̮̮œķŘŽķ̮ƒě̮ŀŝķ̮̩Ŕš̮ƒłŽŘƮŖč̮˭ƇŔƌ̮ƎƮķ̮ŗœ̮'̒Ģ̮ƌ̮̮ ĢŁ˫ŉŗœ̮˫Ļ̮ķŗ̮˫łŞƮķ̮ƕ̮˫ƮƖč̮ŗƕ˫Ļ̮ƕœ̮ŘƓ̮ŔƐƏķƖŁ

ƍ̮˫ŢƏ̮ƒě̮ġŘƌķ̮̇ŔƐš˫Ļ̮ƒłšķœ̮Ŀƕ˫žłƌƀ̮ƜƁœ̮Ģěŗœ̮ƥŔƐƓœ'̮ŀŝ˫ƓŘĜŽ̮řŘŭ̮ŗ˫łő˫ŝ̮řķ̮ĢƔŉƕŔƐĕ̮ƕ̮ŘŁ̮
̮̮ ƥřƖō̮ŗœJC8̮̮ ˭Ǝ̮ƜƜŶŁ̮ĢŢƂƏ̮˭Ǝŝ̮̙ƌ˫ŵ̮ŘƜŅĮŁ̮ƕ̮ĢƏ˫Ļř̮œķŔŶłŝķ̮˫Ļ̮ŬļŁŘƌ̮ġ˫Ɠŗƕ˫Ļ̮̙ Ĝš̮ŗœ̮̩ŔƐƐě̮̮ ƕ̮şŚƜĠƏķ̮ƒĻ̮ĢƓœ
ƍ̮˫Ļř̮ŗ˫łŽŗ̮̮˫žƮķ̮ƍķřƖƌīĢ̮ƌ̮̩ ˫ğŔƮœ̮'ŔƐƐěĿ̮ķŕ̮ġ˫ƓĢ̮ƌ̮˭ĢƏ˫Ļř̮ĢƮ˫ƏķƖŁ̮ƍœƖĻ̮ŘƮŖč˫ƏŘƜƜźŁ̮ƕ̮ĢŁķŕ̮ƒĻ̮ŗƕ˫Ļ̮ŘƜŲƏ̮˭ŗƖŎƌ̮̮ ŔƐƏķƖŁ

 

1. Ryan 

2. Effort beliefs 

3. Burnette 

4. Dupeyrat 

5. Mariné 



ŝ̮ŗŘĻĢ̮̮̮̮ŅĮŁŘ̮Ɯ̮̮Ə̮˫Ļř̮ŘĜŽ̮řŘŭĢ̮̮̮Ş̮Ɛŉ̮ƕŀ̮Ɯ̮̮Ŀ̮ŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮˫ Ɠġ̮̮̮Ɩ̮ƈƖƌ̮Řźťķ̮(´ġ̮̮̮Ė̮Ž˫ƏĢ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˸˺&̮˳˱˸̮˲˹˺ 

 

ƍ̮˫Ļř̮̓ ̮ŔƐƐě̮œŘŞƈœ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮řķ̮ķŗ̮ƍķřƖƌīŚ̮łƮƕŗƖƓ˼̮̮ ˭˲˺˹˹̮̮ ̇ƍ̮ŔƏƕ˽̮̮ ˭˲˺˺˹̮̮ ƧƐƜƌř̮ŗœ̮ŗƖŎƌŔšŗ̮ġ˫Ɠŗƕ˫Ļ̮˭̙Ļ˫Ƃƌŗœ̮'̒
ƍ̮˫Ļř̮ġŘƜğŗœ̮ƍķŚƜƌ̮ƕ̮ŀƌƕķŔƌ̮ŀƮƖƂŁ̮ĺŉƖƌ̮˭ĢƏ˫Ļř̮œķŔŶłŝķĢ̮ƌ̮ġŘƜğœ˫Ʈ̮ŔƐƮķŘŽ̮ŗœ̮řƖƌī̮̮ ŔƏƖš̮̮̮̓ ˭ŚƈƖƏ̮ƕ̮Ɩƈ˳˱˲˸̮̮̒'̮

̮̙ ƌķƖŵ̮ƕ̮˫ƓŘĜŽ̮řŘŭ̮ƍ˫Ɯƌ̮̙ƌ˫ŶŁ̮̮̮̮ ŘĜŽ̮řŘŭ̮ĢƮ˫ƐŶƌ̮Ɗ˫ŲƏ̮'œŗķœ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ňƮ˫łƏ̮ęŗœ̮ŗœ̮Ģŝ˫ŝķ̮ĢŢƂƏ̮˭ĢšŚƜĠƏķ
Ģ̮Ə˫Ļř˾̮̮̮̓Ǝ̮Ʈŗř̮ƕ̮Ɩƈ̮̮ ˭ġœ˫Ļī˳˱˳˳̮̮̮̒ƍ̮˫Ļř̮ŀšķœŘĻ̮ƥƖŎƏ̮ŘĻ̮ŘƜŅĮŁ̮˫Ļ̮˫ƓŘĜŽ̮řŘŭ̮ƒě̮ŀŝķ̮ŗƕ˫Ļ̮ƎƮķ̮ŘĻ̮̮ şƤŁ̮˭ŀŞĜš̮řķ̮řƖƌī

Š̮Ɛěķƕ̮ƒĻ̮˭ŻķŔƓķ̮ƕ̮̮ƕ̮Ģžŭ˫ŵ̮ġ˫ƓĢ̮ƌ̮ŀƔŉ̮ƕķ̮ġŗ˫łŽŗƋ̮Ɠŗœ̮ĢšŚƜĠƏķ̮ġ˫ƓŔƐƮķŘŽ̮ƎƮķ̮'ŔƐƓœƍ̮˫ŢƏ̮˭̩ŔƜƐŁ̮̮ Ɗ˫ŲƏ̮ƥŔƐƓœ
̮̩ œŘłŞğ̮ĢƮ˫ƐŶƌŀ̮ƮķŔƓ̮ƒě̮ŔƐłŞƓ̮ġŘŁƍ̮˫Ļř̮ġŘƜğŗœ̮Řğ̮̮ ŀŝķ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮˫Ļ̮řƖƌī̮̓ƍ̮ŔƈƖƌ˿̮̮̮̮ ˭ęƕœ̮ƕ˳˱˱˷̮̮̒'̮

̮̩ ř˫ŝ̮ƕ̮˫ƓŘĜŽ̮řŘŭ̮ƍ˫Ɯƌ̮ĢĠłŝƖƜč̮ŘĻ̮ĢƏ˫Ļř̮ŘĜŽ̮řŘŭ̮ĢƮ˫ƐŶƌ̮Ɗ˫ŲƏ̮̮ ˭şƤŁ̮ġ˫Ɠŗƕ˫Ļ̮ƍƖĖ̗Ɠ̮ĢšŚƜĠƏķ̮ġ˫Ɠ
ŀ̮ƔŉĢ̮ƌ̮ŔƜěĮŁ̮ĢƏ˫ŊƜƓ̮ĿƤƮ˫̗Ł̮ƕ̮ŻķŔƓķ̮ġŘƜğ̮̓ ̮œřŗƕ̮˭ŚƈƖƏ̮ƕ̮Ɩƈ˳˱˲˺Ǝ̮ƜƜļŁ̮˭Ɗ˫ŲƏ̮ƎƮķ̮'̮̮̒ ŠƐěķƕ̮ƕ̮ŘƜŞžŁ̮ƥƖŎƏ̮Řğ
ƍ̮˫ĻřŠ̮ƈ˫ĕ̮ƒĻ̮ŀļŞƏ̮ƍķřƖƌīĢ̮ƌ̮˫žƮķ̮ġŔƜƉě̮ĢŢƂƏ̮şƤŁ̮ƒĻ̮ūƖĻŘƌ̮ġ˫Ɠŗƕ˫Ļ̮˭Ɗ˫ŲƏ̮ƎƮķ̮ŗœ̮'ŀŝķ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ġ˫Ɠ̮̮ 'ŔƐƐě

Ģ̮ƌ̮şƤŁ̮ƕŘğ̮ŗœ̮ķŗ̮ŀŽŘŢƜč̮˭˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍ˫ƮƖŊŢƏķœƜ̮Ļ̮̮ ˫Ļ̮ƒƔŉķƖƌ̮ŗœ̮ŀƌƕķŔƌ̮ƒĻ̮ķŗ̮ƍ˫Əī̮˭şŘĠƏ̮ƎƜ̗Ɠ̮ƕ̮ŔƐƐ
ġ̮ŗķƖšœĢ̮ƌķƕ̮˫Ɠ̮̮ ƕ̮ĢĻ˫Ɛłŉķ̮ġ˫Ɠŗ˫łŽŗ̮ƒĻ̮ŘŊƐƌ̮ƕ̮ŀŝķ̮ƖŞ̗Ɠ̮şƤŁ̮Ǝłš˫ĠƏķ̮̩œƖƔƜĻ̮˫Ļ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮˭ŜĜŵŘĻ̮'œŗķœ

Ģ̮ƌ̮̩ŚƜĠƏķ̮ŠƓ˫ě̮̓ ̮œƖš̮̮ ˭ŚƈƖƏ̮ƕ̮Ɩƈ˳˱˲˸̮̮ ̮̮̇ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ŀƏŘĻ˳˱˲˴'̮̮̒
̮̩ ř˫ŝ̮ƎƮķ̮ŘƜŅĮŁ̮˭ŘĜŽ̮řŘŭ̮ŘƓ̮˫Ļ̮ƖŞ̗Ɠ̮ĢƏ˫ŊƜƓ̮ĿƤƮ˫̗ŁĢ̮ƌ̮ƍ˫Ʈ˫̗Ə̮ŠƜč̮řķ̮ŠƜĻ̮ķŗ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ŘĻ̮˫Ɠ̮̮ řŘŭ̮'œř˫ŝ

ƒ̮Ļœ˫̗łŵķ̮˫Ļ̮˫ƮƖč̮ŘĜŽœ̮ŗķœ̮ƋƜƂłŞƌ̮ƧŮĻķŗ̮ĿŖƈ̮ƕ̮ŜžƏ̮̮̮̮ ŀŝķ̮ŬļŁŘƌ̮ŀŞĜš̮řķ̮śŘŁ̮ƕ̮ĹķŘŮũķ̮˫Ļ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮˫ƌķ
̮̮̮̓ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġŗƖ̗ƜŁ˳˱˳˳̮̮ ̮̮̇ ˭ŚƈƖƏ̮ƕ̮Ɩƈ˳˱˳˱ż̮ƈķŐ̮ŝ˫č̮ƎƮķ̮'̮̙̒ Ĝš̮˫Ļ̮ĢƏ˫ŊƜƓ̮ġ˫ƓŶ̮Ł̮ƍķŚƜƌ̮ƒĻ̮ĢƓœĹ̮˫Ł̮ƕ̮̙ƌ˫̮̮ ġŗƕī
ƍ̮˫ĻřĢ̮ƌ̮ŘƜƜźŁ̮şƖŒłŝœ̮ķŗ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮řķ̮ƍ˫Əī̮ĢƉě̮ƧĻŘŊŁ̮ŀƮ˫ƔƏŗœ̮˭ƍķřƖƌī'̮ŔƐě 

Ŀ̮ƕ˫žłƌ̮˭ŘŲƏœŗƖƌ̮ĢƮ˫ƏķƖŁ̮˫Ʈ̮Ŀŗ˫Ɣƌ̮ųƖƏ̮ƒĻ̮ƒłŞĻ̮ƒĜƉĻ̮˭ŔƏŗķŔƏ̮ŘƜğķŘŽ̮ƕ̮ƍ˫ŞĜƮ̮ĢłƜƓ˫ƌ̮˫ƓŘĜŽ̮řŘŭ̮̮ ŗœ̮'ŔƏķ
Š̮ƓƕĘč̮̮ ġ˫ƓJC8̮̮ ˭ƒ̮Ɛƌķœ̮ġ˫ƓŘĜŽ̮řŘŭ̮̩ řƖō̮ŗœ̮ŗƖŎƌŔ̮ƏķƖő̮˭şŗ˫ĠƏ̮ŘƜŲƏ̮ĢƮ˫Ɠ̮̮ ŗķŘƁ̮ġƕ˫ěķƕ̮œŗƖƌ̮Ģŝ˫ƐšŗƖŲƐƌ̮ƕ̮ƍ
ƒ̮łŽŘğ̮̓ ̮ŔƏķŘ̮ƈķƕ̮̮̮̮̀˭Ģč˫č̮ƕ˳˱˲˸̮̮̇Ǝ̮Ʈŗřœ̮˫Ļī̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġ˳˱˳˳̮̮̮̮̇˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġƖŉķƖő˳˱˳˳̮̮ ƕ̮Řƈķƕ̮˭Ƈ˫ņƌ̮ġķŘĻ̮'̒
̮̮ Ģč˫č̮̓˳˱˲˸̮̮̮̒ƍ̮˫Ļř̮ƒě̮ŔƐłŽ˫Ʈŗœ̮̮ ŀŽ˫Ʈŗœ̮ġķŘĻ̮ġŘłŢƜĻ̮ſ˫Ɯłšķ̮˭Ɗƕœ̮ƍ˫Ļř̮şŗ˫ĠƏ̮Ŀŗ˫Ɣƌ̮ŗœ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌī

 

1. Horwitz 

2. Wenden 

3. Language Mindset Meaning System 

4. Molden 

5. Waller 



˲˺˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

̮̮ ŀŽ˫Ʈŗœ̮řķ̮Ĺ˫Ɛłŉķ̮Ǝ̗ũ̮˭˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮œķŘŽķ̮˭̙Ļ˫Ƃƌŗœ̮'ŔƏŗķœ̮Ģšŗ˫ĠƏ̮żƜƈ˫ĜŁ̮ŗœ̮ŀěŗ˫Ţƌ̮ƕ̮œŗƖőř˫Ļ
Ģ̮ƌ̮ƍ˫ŢƏ̮œƖő̮řķ̮ġŘł̗ě̮ƥŚƜĠƏķ̮˭œŗƖőř˫Ļ'̮ŔƐƓœ̮

Ģ̮ƉŵŚ̮Žķřƕŗ̮̙Ʈ˫̗Ł̮ƋŹŗƒ̮Ɛƌķœ̮ġ˫ƓŘĜŽ̮řŘŭ̮ƧŶƈ˫Ůƌ̮ƒĻ̮ƍƕ̮̮ ˫ƓŘĜŽ̮řŘŭ̮ŘƜŅĮŁ̮ƧƐƜƌř̮ŗœ̮ġœƖƔŢƌ̮ĢŢƓƕĘč̮Ơő̮˭ŗƖŎƌ
ƒ̮Ļ̮˭Ɗƕœ̮ƍ˫Ļř̮şŗ˫ĠƏ̮ŘĻ̮̮ ˫Ļ̮˫Ł̮ŀŝķ̮œŔťŗœ̮Řũ˫ō̮ƧŶƈ˫Ůƌ̮'œŗķœ̮œƖŉƕ̮ŀŽŘŢƜč̮ƕ̮ŀƜŞƐŉ̮ġ˫ƓŘƜźłƌ̮˫Ļ̮ŔƏƖƜč̮ŗœ̮̩ĘƮƕ

ķ̮̮Ƨłšŗ̮ĢƏķŘƮķ̮ƍ˫ƮƖŊŢƏķœ̮ƍ˫Ɯƌ̮ŗœ̮Ģšŗ˫ĠƏ̮Ŀŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮˫ƓŘĜŽ̮řŘŭ̮ŘƜŅĮŁ̮ĢŝŗŘĻ̮̮ ŀƔŉ̮ŗœ̮Ģƌ˫ğ̮˭ĢŞƜƉĠƏķ̮Ŀ˫ƜĻœ
'̮œŗķœŘĻ̮ĢŢƓƕĘč̮Ơő̮ƎƮķ̮ŴŽŗ̮

ƍ̮˫Ļř̮ŀŽŘŢƜč̮ƕ̮ŀƌƕķŔƌ̮˭ġŘƜğŗœ̮ƍķŚƜƌ̮ŘĻ̮ƒě̮ŀŝķ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ŗœ̮Ģŝ˫ŝķ̮ĢƉƌ˫ŵ̮̩ŚƜĠƏķƎ̮ƜƜŶŁ̮ĢŢƂƏ̮ƍķřƖƌī̮̮ ̩ŔƐƐě
̮̓ ̮œŗķœ̮ŘƏœŗ˫ğ˼̮̮̮ĿŘļ̗ƈ̮ƕ˽̮̮ ˭˲˺˶˺̮̮̮̇ƒƜƏŗƕœ˾̮̮̮ķœƖƜšƕķ̮ƕ˿̮̮ ˭˳˱˲˲̮Ɗƕœ̮ƍ˫Ļř̮ĢšŚƜĠƏķœƖő̮Ɗ˫ŲƏ̮'̮̮̮̮̮̒̀̓˭ƒƜƏŗƕœ˳˱˱˶̮̮ ̒

̮̮ ŗœ̮̩ŚƜĠƏķ̮ƎƜƜļŁ̮ŀƔŉ̮Ŵƌ˫ŉ̮ĢĻƖĕŗ˫ĕJC8̮̮̮ƒĻĢ̮ƌ̮ŀŝœ̮̮ ƍ˫Ļř̮ĢƏ˫ƌŗī̮œƖő̮ƎƮœ˫ƜƐĻ̮Ƨžƈİƌ̮ƒŝ̮řķ̮ĹƖĕŗ˫ĕ̮ƎƮķ̮'ŔƓœ
̮˭ Ɗƕœ̮̮́ƍ̮˫Ļř̮ƊŚƉƌ̮œƖő̮̮Ɗ̮ƕœ̮̮̂ƍ̮˫ŢƏ̮˭Ɗƕœ̮ƍ˫Ļř̮ĢƏ˫ƌŗī̮œƖő̮'ŀŝķ̮̩Ŕš̮̙ƜĜŢŁ̮ġŘƜğœ˫Ʈ̮ƧĻŘŊŁ̮ƕƍ̮˫Ļř̮̙Ʈ˫̗Ł̮ƥŔƐƓœ̮̮ ƒĻ̮řƖƌī

Ģ̮ƈ˫ō̮ŗœ̮˭ŀŝķ̮ŻŔƓ̮ƍ˫Ļř̮ŗœ̮ŬƉŞŁ̮ƒĻ̮ĢĻ˫Ɯłŝœ̮̮ ƧĻŘŊŁ̮'œŗķœ̮̩ŗ˫šķ̮ĢƏƕŘƜĻ̮Ŀ˫ƌķŚƈķ̮ƕ̮Ŀķŗ˫ŲłƏķ̮ƒĻ̮˭Ɗƕœ̮ƍ˫Ļř̮ƊŚƉƌ̮œƖő̮ƒě
ƍ̮˫Ļř̮şŘĠƏ̮ŚƜƏ̮ġŘƜğœ˫Ʈ̮̮ ŬƜŎƌ̮ƕ̮ġŘƜğœ˫Ʈ̮ŔƐƮķŘŽ̮ƒĻ̮ŀļŞƏ̮řƖƌīĢ̮ƌ̮̙ƌ˫š̮ķŗ̮ġƕ̮ƍƖƌķŘƜč'̮œƖš̮

ƒ̮Ļ̮̩ŚƜĠƏķ̮ƕ̮ŘĜŽ̮řŘŭ̮ƍ˫Ɯƌ̮ū˫ļŁŗķ̮̮ ĢƏƕŗœ̮ƥŚƜĠƏķ̮ƕ̮ġŔƌīŗ˫ěœƖő̮˭̩ŗķŔƐčœƖő̮˫Ļ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮'ŀŝķ̮̩Ŕš̮ƎƜƜļŁ̮ĢĻƖő
Ģ̮ƈ˫ōŗœ̮˭œŗķœ̮ŀļņƌ̮ĢĠłŞļ̗Ɠ̮̓ ̮ŀŝķ̮̩ķŘ̗Ɠ̮̩ŚƜĠƏķ̮̙ƜƉƂŁ̮ƕ̮ĢžƐƌ̮Ŀ˫žť̮˫Ļ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƒěƕ̮̮Ɩƈ̮̮̮̮˭ŚƈƖƏ˳˱˲˸̮̮ ̇

Ǝ̮Ʈŗř̮̮˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġœ˫Ļī˳˱˳˲ƍ̮˫Ļř̮'̒Ŭ̮ƉŞŁ̮ġ˫ƓœŘļƓķŗ̮ŕ˫ŒŁķ̮ƒĻ̮ġŘłŢƜĻ̮̙Ʈ˫̗Ł̮˭˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌī̮̮ ŗƖŎƌ
Š̮ƈ˫ĕ̮˭ƒłšķœĢ̮ƌ̮œķŔ̗ƉƁ̮ĢğŔƐƈ˫Ļ̮ġķŘĻ̮ĢłťŘŽ̮ķŗ̮˫ƓƐ̮Ɛěġ̮ŗķƖšœ̮˫Ļ̮ƒƔŉķƖƌ̮ŗœ̮ƕ̮ŔĢ̮ƌ̮ŀƌƕķŔƌ̮˫Ɠ̮̮ řŘŭ̮˭̙Ļ˫Ƃƌŗœ̮'ŔƏřŗƕ

Ģ̮ƌ̮ŘŊƐƌ̮ġŘƜğœ˫Ʈ̮řķ̮ĢğœŚƈœ̮ŀƮ˫ƔƏŗœ̮ƕ̮ŀŞĜš̮řķ̮śŘŁ̮˭ĢĻ˫Ɛłŉķ̮ġ˫Ɠŗ˫łŽŗ̮řƕŘĻ̮ƒĻ̮˫łŞƮķ̮ŘĜŽ̮̓ ̮œƖš̮̮ ˭ęƕœ̮ƕ̮ƍŔƈƖƌ
˳˱˱˷̮̮ ̮̮̇ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ŀƏŘĻ˳˱˲˴'̮̮̒
Ŀ̮ƕ˫žŁ̮̩ řƖō̮ŗœ̮˫ƓŘĜŽ̮řŘŭ̮ŗœ̮ĢłƜŞƐŉ̮ġ˫Ɠ̮̮ 'ŀŝķ̮œƖƔŢƌ̮ĢƏ˫Ļř̮Ŀ˫Ŷƈ˫Ůƌ̮ƕ̮Ŀ˫Ɯũ˫Ʈŗ̮ƒƉ̗ŉřķ̮˭ƍƖğ˫ƏƖğ̮ġ˫Ɠ

 

1. Gardner 

2. Lambert 

3. Dörnyei 

4. Ushioda 

5. L2 Motivational Self System 

6. Ideal L2 self 

7. Ought-to L2 self 



ŝ̮ŗŘĻĢ̮̮̮̮ŅĮŁŘ̮Ɯ̮̮Ə̮˫Ļř̮ŘĜŽ̮řŘŭĢ̮̮̮Ş̮Ɛŉ̮ƕŀ̮Ɯ̮̮Ŀ̮ŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮˫ Ɠġ̮̮̮Ɩ̮ƈƖƌ̮Řźťķ̮(´ġ̮̮̮Ė̮Ž˫ƏĢ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˸˺&̮˳˱˸̮˲˺˲ 

 

ƒ̮łŽ˫Ʈ̮˭ƒƏƖ̗Ə̮ġķŘĻ̮̮˫Ɠ̮̩ řƖō̮ĢőŘĻ̮ŗœ̮ƍ˫Əř̮ƒě̮ŀŝķ̮ƍī̮řķ̮Ģě˫ōĢ̮ƈ˫ōŗœ̮˭ŔƏŗķœŗƖőŘĻ̮ġŘŁƣ˫Ļ̮ġ˫ƮƖč̮ŘĜŽ̮řŘŭ̮řķ̮˫Ɠ̮̮ ƒě
̮̩ řƖō̮ŘƮ˫ŝ̮ŗœ̮ƍķœŘƌĢ̮ƌ̮ƍ˫ŢƏ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ƒĻ̮ġŘłŢƜĻ̮ŠƮķŘğ̮˫Ɠ̮̓ ̮ŔƐƓœ̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮̙ĠƮœ˳˱˲˹̮̮ ̮̮̇ ˭ŚƈƖƏ̮ƕ̮Ɩƈ˳˱˲˸̮̮ '̒

'̮ŀŞƜƏ̮Ǝšƕŗ̮ƍķŔƐĕ̮ĢƏ˫Ļř̮ġ˫ƓŘĜŽ̮řŘŭ̮ŘĻ̮ŀƜŞƐŉ̮ŘƜŅĮŁ̮˭Ƈ˫ō̮ƎƮķ̮˫Ļ 
ƍ̮˫Ļř̮ţ˫ő̮ġ˫Ɠř˫ƜƏ̮ġƖĠŒŝ˫č̮ƒě̮ĢŁƤőķŔƌ̮ĢōķŘŭ̮ŀƔŉ̮ĢƏ˫Ļř̮ġ˫ƓŘĜŽ̮řŘŭ̮ŗœ̮ŀƜŞƐŉ̮ŠƂƏ̮ęŗœ̮̮ ƍķřƖƌī

œ̮̮̩ĘƮƕ̮ĢŁŗƕŘũ̮˭Ŕš˫Ļ̮œŘƌ̮ƕ̮ƍř̮̮ ̩Ŕš̮Ɗ˫ŊƏķ̮şŗ˫ĠƏ̮ġ˫ƓŘĜŽ̮řŘŭ̮ŘĻ̮ŀƜŞƐŉ̮ŘƜŅĮŁ̮ĢŝŗŘĻ̮ŻŔƓ̮˫Ļ̮Řũ˫ō̮ŠƓƕĘč̮'œŗķ
'̮ŔƮķŚžƜĻ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ƕ̮ŀƜŞƐŉ̮ƧƐƜƌř̮ŗœ̮ĢŢƓƕĘč̮ƧƐƜŢƜč̮ġ˫ƐŹ̮ƒĻ̮ĺƜŁŘŁ̮ƎƮŔĻ̮˫Ł̮ŀŝķ̮
Ģ̮ƈ˫ōŗœ̮'ŀŝķ̮ġŔŶĻŔƐĕ̮ƕ̮̩ŔƜĖƜč̮˭ġŘƜğœ˫Ʈ̮ňƮ˫łƏ̮ƕ̮˫ƓŘĜŽ̮řŘŭ̮ƍ˫Ɯƌ̮ƒŮĻķŗƍ̮˫ŢƏ̮Ŀ˫Ŷƈ˫Ůƌ̮ĢőŘĻ̮ƒě̮̮ ƥŔƐƓœ

ŀ̮ļņƌ̮ĢĠłŞļ̗Ɠ̮̮̮̮ ķŗ̮ġŚƜĕ˫Ə̮˫Ʈ̮œƕŔŎƌ̮ƋƜƂłŞƌ̮ĿķŘƜŅĮŁ̮ŘĠƮœ̮ĢőŘĻ̮˭ŔƐłŞƓ̮ĢƉƜŦŎŁ̮ŀŽŘŢƜč̮ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ƍ˫Ɯƌ
̮̩ œŘě̮şŗķŚğ̮̓ ̮ŔƏķĚ̮ƉĻ̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮Ƈƕ˳˱˱˸̮̮ ̇Ě̮ŞƜŝ˼̮̮̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˲˹̮̮ ƥřƖō̮ŗœ̮'̒JC8̮̮ ˭̮̮ ŠƮķŚŽķ̮˫Ļ̮˫ƮƖč̮ŘĜŽ̮řŘŭ

Ģ̮ƌ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ňƮ˫łƏ̮œƖļƔĻ̮ƒĻ̮ŀƮ˫ƔƏŗœ̮ƒě̮ŀŝķ̮̩Ŕš̮ƒłŞƏķœ̮ŬļŁŘƌ̮ġŘƜğŗœ̮ƕ̮ŀƌƕķŔƌ̮˭̩ŚƜĠƏķ̮̓ ̮Ŕƌ˫ŊƏķ̮̮ ˭ŚƈƖƏ̮ƕ̮Ɩƈ
˱˲˸˳̮̮ ̮̮̇ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġƖŉķƖő˳˱˳˲̮̮ ƧŶƈ˫Ůƌ̮'ŀŝķ̮ƋƔļƌ̮ƍ˫ƐĖ̗Ɠ̮ĢƏ˫Ļř̮ŀŽŘŢƜč̮ŘĻ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ŘƜŅĮŁ̮˭Ƈ˫ō̮ƎƮķ̮˫Ļ̮'̒

Ģ̮ƌ̮ĢŝŗŘĻ̮ķŗ̮ŘƮř̮Ŀƣķİŝ̮˭ĢŢƓƕĘč̮ġ˫ƓƠő̮ƎƮķ̮ŴŽŗ̮ġķŘĻ̮Řũ˫ō̮˰ ŔƐě 
˲̮̮ ƍ˫ƮƖŊŢƏķœ̮'ƒ̮Ļ̮şŗ˫ĠƏ̮ƒĻ̮ŀļŞƏ̮˫̒łŞƮķ̮˫Ʈ̮˫ƮƖč̮̮Ƥņƌ̮̓ġŘĜŽ̮řŘŭ̮ųƖƏ̮ƒĕ̮ĢŞƜƉĠƏķ̮Ŀ˫ƜĻœķ̮Ƨłšŗ̮ĢƏķŘƮķ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ Ŀŗ˫Ɣƌ̮ĚƮ̮ƍķƖƐŵ

̮˯ ŔƏŗķœ̮ĢƏ˫Ļř 
˳Ģ̮ƌ̮ŘƜŅĮŁ̮ĢŞƜƉĠƏķ̮Ŀ˫ƜĻœķ̮Ƨłšŗ̮ĢƏķŘƮķ̮ƍ˫ƮƖŊŢƏķœ̮şŗ˫ĠƏ̮ġ˫ƓŘĜŽ̮řŘŭ̮ŘĻ̮Ŕō̮ƒĕ̮˫Ł̮ŀƜŞƐŉ̮'̮˯ œŗķŖğ 
˴ĕ̮̮̒ł˫ŞƮķ̮˫Ʈ̮˫ƮƖč̮̮Ƥņƌ̮̓şŗ˫ĠƏ̮ġ˫ƓŘĜŽ̮řŘŭ̮żƉłŒƌ̮ųķƖƏķ̮'̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ĢŞƜƉĠƏķ̮Ŀ˫ƜĻœķ̮Ƨłšŗ̮ĢƏķŘƮķ̮ƍ˫ƮƖŊŢƏķœ̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮ƒƏƖĠ

Ģ̮ƌ̮ŗķŘƁ̮ŘƜŅĮŁ̮ŀŎŁ̮ķŗ̮˯ ŔƐƓœ 

˴Ș̌ƓƕĘč̦şƕŗ̦' 

Ģ̮ŶŮƂƌ̮ĢōŘŭ̮ƕ̮Ģ̗ě̮ġœŘĜƮƕŗ̮˫Ļ̮Řũ˫ō̮ŠƓƕĘč˽̮̮̮̮ ˭ĢƏ˫Ļř̮ŘĜŽ̮řŘŭ̮ƍ˫Ɯƌ̮ƧŮĻķŗ̮ĢŝŗŘĻ̮ƍī̮ŻŔƓ̮ķŘƮř̮̇Ŕš̮Ɗ˫ŊƏķ
ŋ̮Řŭ̮'œƖĻ̮ŤŒŢƌ̮ĢƏ˫ƌř̮ƥř˫Ļ̮ĚƮ̮ŗœ̮şŗ˫ĠƏ̮Ŀŗ˫Ɣƌ̮œƖļƔĻ̮ƕ̮ŀƜŞƐŉĺ̮ŝ˫Ɛƌ̮ĢƏ˫ƌř̮˭ĢŶŮƂƌ̮ƕ̮Ģ̗ě̮ġ˫Ɠ̮̮ ƒě̮ŔƏķ

ƍ̮ī̮ƍ˫Ɯƌ̮ƧŮĻķŗ̮ƕ̮˫ƓŘƜźłƌ̮ŀƜŶũƕ̮œŗķœ̮ŔŦƁ̮ŘĠŢƓƕĘčŀ̮ěŗ˫Ţƌ̮řķ̮ĢƓƕŘğ̮ƍ˫Ɯƌ̮ŗœ̮ķŗ̮˫Ɠ̮ŔƐě̮ĢŝŗŘĻ̮ƍ˫ğŔƐƐě̮̮̮̓ ƇƖŝŘě

 

1. Sisk 

2. Cross-sectional design 



˲˺˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

Ƈ̮ƖŝŘě̮ƕ˼̮̮ ˭˳˱˲˹̮̮̩̒ œķœ̮'ƍ̮˫ƌř̮ĢĻ˫Ʈřŗķ̮ƕœ̮ƕ̮ĢƏ˫Ļř̮ŘĜŽ̮řŘŭ̮Ƨƌ˫ƐŢŝŘč̮ƀƮŘŭ̮řķ̮ŠƓƕĘč̮ġ˫Ɠ̮̮ Ŕš̮ġŗƕīœŘğ̮şŗ˫ĠƏ̮ŗķœ
ƍ̮ī̮̙ƜƉŎŁ̮ġķŘĻ̮ƕŤ̮ő˫š̮řķ̮˫ƓĢ̮žƜťƖŁ̮ŗ˫ƌī̮ġ˫Ɠ˽̮̮ƍ̮Ɩƌřī̮ƕĢ̮ŭ˫ļƐłŝķ̮ġ˫Ɠ˾̮̮Ŕ̮ƮœŘğ̮̩œ˫žłŝķ. 

Ř̮šŀ̮ě̮̮̙ƌ˫š̮ŠƓƕĘč̮ƍ˫ğŔƐƐě˲˷˱̮̮̮̮Ģŝ˫Ɛšŗ˫ě̮ġƖŊŢƏķœ˲˹̮̮̮̮˫Ł˳˵̮̮̮̩ ˫ĠŢƏķœ̮řķ̮ĢĜƮ̮řķ̮ƒƈ˫ŝ̮̮ ƍķŘƮķ̮Ģłƈƕœ̮ġ˫Ɠ
ƒ̮ƏƖ̗Ə̮şƕŗ̮ƒĻ̮ƒě̮ŔƏœƖĻś̮Řłŝœ̮ŗœ̮ġŘƜğ˿̮̮Š̮ƓƕĘč̮ŗœ̮şƕŗ̮ƎƮķ̮'ŔƏŔš̮Ĺ˫ŒłƏķƒ̮Ļ̮˭ĢšřƖƌī̮ġ˫Ɠ̮̮ ƒě̮ĢƏ˫ƌř̮̩ĘƮƕ

ŀ̮ěŘš̮ƧƏ˫ļƉŭƕķœ̮ġŗ˫Ĝ̗Ɠ̮ƕ̮ŗƖŪō̮ƍ˫Ĝƌķ̮ś˫ŝķ̮ŘĻ̮ŻŔƓ̮ƧŶƌ˫ŉ̮ƒĻ̮ĢŝŘłŝœğ̮ŔƐƐěĢ̮ƌ̮ĿŗƖť̮ƍ˫̮̮ ňƮķŗ̮Ģšƕŗ̮˭œŘƜğ
Ģ̮ƌ̮ŗ˫̗š̮ƒĻ̮̮ŔƮī̮̮̮̓˭ƇƖŝŘě̮ƕ̮ƇƖŝŘě˳˱˲˹̮̒ŀ̮ěŘš̮ƍ˫Ɯƌ̮řķ̮'̮̮˭ƍ˫ğŔƐƐě˺˸̮̮̮̮ƕ̮ƍř̮ŘžƏ˷˴̮̮̮̮ ƍ˫Əī̮Ƨ̗Ɠ̮ƕ̮ŔƏœƖĻ̮œŘƌ̮ŘžƏ
ŀ̮ŝœ̮̮ ˭ŘĜŽ̮řŘŭ̮Ƨƌ˫ƐŢŝŘč̮ġķŘŉķ̮řķ̮Ŝč̮'ŔƐłšķœ̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ġŘƜğœ˫Ʈ̮ƧĻŘŊŁ̮Ƈ˫ŝ̮Šš̮Ƌě˲˶̮̮ŀ̮ěŘš̮̩ ŔƐƐě̮̮̮̮ ŗœ̮ƒě

ŀ̮Ɣŉ̮řķ̮ġŗķœŗƖőŘĻ̮̙Ɯƈœ̮ƒĻ̮˭ŔƏœƖĻ̮̩œŘě̮ĺŞě̮ŘĻķŘĻ̮ĿķŘ̗Ə̮˫łŞƮķ̮ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ŔŶĻ̮ƕœ̮̮ ĢƮ˫ƔƏ̮̙ƜƉŎŁ̮řķ̮ĢļƜěŘŁ̮ġŘƜğ
̮̮ ˭ƒŊƜłƏ̮ŗœ̮'ŔƏŔš̮ŻŖō˸˹̮̮̮̮ ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮̩ƕŘğ̮ŗœ̮ŘžƏ˷˸̮̮Ŕ̮ƐłŽŘğ̮ŗķŘƁ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮̩ƕŘğ̮ŗœ̮ŘžƏ. 

ƒ̮ƌ˫ƐŢŝŘč̮řķ̮˭ĢƏ˫Ļř̮ŘĜŽ̮řŘŭ̮ŠŊƐŝ̮ġķŘĻƕ̮œ̮ġķķ̮̮ĢŢŒĻ̮̮ ŘĠƮœ̮ŠŒĻ̮ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ƍī̮ŠŒĻ̮ĚƮ̮ƒě̮Ŕš̮̩œ˫žłŝ
̮̩ řķŔƏķ̮ķŗ̮˫łŞƮķ̮ŘĜŽ̮řŘŭĢ̮ƌ̮ġŘƜğ̮̮ ̙ƌ˫š̮ŠŒĻ̮ŘƓ̮'œŘě˲˱̮̮Ő̮ŝ˫č̮ƕ̮œƖĻ̮ƒƮƖğň̮Ɛč̮ś˫ƜƂƌ̮ś˫ŝķ̮ŘĻ̮˫Ɠƒ̮ŉŗœĿ̮ŘĜƜƈ̮ġķ̮̮̀

ŏ̮˫ļƏƕŘě̮ġ˫žƈī̮ĺƮŘũ̮ƀƮŘŭ̮řķ̮ŗķŚĻķ̮ĢƮ˫Ʈ˫č̮'ŔƏœƖĻ̮̩Ŕš̮ƋƜŲƐŁ̮̮̮̮́ ˫ƮƖč̮ŘĜŽ̮řŘŭ̮ŠŒĻ̮ġķŘĻ̮ĺƮŘũ̮ƎƮķ̮̇Ŕš̮ĢŝŗŘĻ
˱ø˹˲̮̮̮̮ ˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ŠŒĻ̮ġķŘĻ̮ƕ˱ø˸˺̮̮̮̮ řķ̮ŘŁƣ˫Ļ̮ŘƮœ˫Ƃƌ̮ƒě̮˫ŊƏī̮řķ̮'Ŕƌī̮ŀŝœ̮ƒĻ˱ø˸˱̮̮ƍ̮˫ŢƏ̮̮ƣƖ̗Ŷƌ̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ĢƮ˫Ʈ˫č̮ƥŔƐƓœ

Ģ̮ƌ̮ĢƂƉŁ̮ŠƓƕĘč̮ŗķŚĻķ̮ƇƖļƁ̮̙Ļ˫ƁĢ̮Əƕŗœ̮ĢƏ˫Ş̗Ɠ̮ŘĠƏ˫ƜĻ̮ňƮ˫łƏ̮ƎƮķ̮˭ŔƏƖš̮̮̮̂̓ ̮œƖĻ̮ƒƌ˫ƐŢŝŘč̮ĺŝ˫ƐƌƎ̮ƜƈƖƓ̮̮̮̮̃ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ
˳˱˱˲̮̮ ̇ŀ̮Əƣ˫č̮̮̄ ˭˳˱˳˱'̮̒ 

ŀ̮ěŘš̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵƜ̮č̮ĢƐŶƮ̮˭ƒƉōŘƌ̮ƕœ̮ŗœ̮ƍ˫ğŔƐƐěŠ̮Ŝ̮č̮ƕ̮ƍƖƌřī̮̮ řķ̮˭ƒƉōŘƌ̮ŘƓ̮ŗœ̮'Ŕš̮̩ŔƜŊƐŝ̮˭ƍƖƌřī
̮̮ ĿŔƌ̮ŗœ̮Ŕš̮ƒłŝķƖő̮ƍ˫ƮƖŊŢƏķœ˵˱̮̮ƒ̮ƈ˫Ƃƌ̮ƒƂƜƁœ̮ġķ˳˶˱̮̮ƒ̮̗Ɖě̮̮ œƖő̮ĢšřƖƌī̮ġķƖłŎƌ̮˫Ļ̮ŬļŁŘƌ̮ĢŵƖũƖƌ̮ƥŗ˫Ļŗœ̮ġķ

ƒ̮łšƖƏ̮'ŔƐŞƮƖƐĻƍ̮˫ƌř˫ŝ̮˭ķƖłŎƌ̮̙ƌ˫š̮ĢĜƮŘĻƕŗ̮ś˫ŝķ̮ŘĻ̮ƕ̮ĢŞƜƉĠƏķ̮ƍ˫Ļř̮ĹŘŊƌ̮śŗŔƌ̮ƕœ̮ŬŝƖŁ̮˫Ɠ̮̮ ŗƖłŝœ̮˭ĢƓœ

 

1. Creswell & Creswell 

2. Descriptive statistics 

3. Inferential tests 

4. Convenience sampling 

5. Five-point Likert scale 

6. Cronbachôs alpha coefficient 

7. Internal consistency 

8. Hulin 

9. Pallant 



ŝ̮ŗŘĻĢ̮̮̮̮ŅĮŁŘ̮Ɯ̮̮Ĝ̮Ž̮řŘŭƏ̮˫Ļř̮ŘĢ̮̮̮Ş̮Ɛŉ̮ƕŀ̮Ɯ̮̮Ŀ̮ŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮˫ Ɠġ̮̮̮Ɩ̮ƈƖƌ̮Řźťķ̮(´ġ̮̮̮Ė̮Ž˫ƏĢ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˸˺&̮˳˱˸̮˲˺˴ 

 

ƕ̮̮ƍ˫ğėķƕ̮˭ƍ˫Ļř̮̮̮̩ Ř̗Ə̮ŀƁœ̮řķ̮ƍ˫ƐƜ̗ŭķ̮ġķŘĻ̮'Ŕš̮ĢĻ˫Ʈřŗķ̮şŗ˫ĠƏ̮ƇƖťķƍ̮˫Ļ˫Ʈřŗķ̮ƍ˫Ɯƌ̮ƀŽķƖŁ̮ĺƮŘũ̮˭ĢƓœ˼̮̮̮̮ ŔƮœŘğ̮ƒļŝ˫Ŏƌ
̮̮ ŗķŔƂƌ̮ƕ˱ø˹˶̮̮ƍ̮˫ŢƏ̮ƒě̮Ŕƌī̮ŀŝœ̮ƒĻ̮̮ ƀŽķƖŁ̮ĢŝŗŘĻ̮ƕ̮ĚƮŘĻƕŗ̮řķ̮̩œ˫žłŝķ̮'ŀŝķ̮Ĺ˫Ʈřŗķ̮ƕœ̮ƍ˫Ɯƌ̮ĹƖƉŮƌ̮ƀŽķƖŁ̮ƥŔƐƓœ

̮̩ ƖƜš̮řķ̮ƍ˫Ļ˫Ʈřŗķ̮ƎƜĻ̮̗ ŵ̮ĢĻ˫Ʈřŗķ̮ĢƮ˫Ʈ˫č̮ŠƮķŚŽķ̮ġķŘĻ̮ŘļłŶƌ̮ġ˫ƓĢ̮ƌ̮ŗ˫̗š̮ƒĻ̮Ģšŗ˫ĠƏ̮œŘĜƉ̮̮ ŔƮī̮̓Ě̮ƌƍ̮ƤƜƌ˽̮̮ ˭˳˱˲˶̮̮̒' 
̮̩ œķœ̮ġŗƕīœŘğ̮ŔƐƮķŘŽŀ̮Ɣŉ̮ƎƜƜŶŁ̮ġķŘĻ̮ĢƏ˫Ļř̮ŘĜŽ̮řŘŭ̮Ƨƌ˫ƐŢŝŘč̮˭ŀŞŒƏ̮'Ŕš̮Ɗ˫ŊƏķ̮ƒƉōŘƌ̮ƒŝ̮ŗœ̮˫Ɠ̮̮ řŘŭ̮ġŘƜğ

ŀ̮ěŘš̮ŘĜŽƒ̮Ļ̮ƒƜƈƕķ̮Ģšŗ˫ĠƏ̮ƍƖƌřī̮˭ŜĎŝ̮'ŔƮœŘğ̮ķŘŉķ̮ƍ˫ğŔƐƐě̮̮ 'Ŕš̮ŗķŚğŘĻ̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮ƧƮ˫č̮ŌŮŝ̮ŠŊƐŝ̮ŗƖŲƐƌ
̮̮ Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮Ģƈ˫̗łōķ̮ĿķŘƜƜźŁ̮˫Ł̮ŔƮœŘğ̮ķŘŉķ̮ŀŞŒƏ̮ƍƖƌřī̮ƒĻ˫Ţƌ̮ĢŮƮķŘš̮˫Ļ̮ƒƮƖƏ˫Ņ̮Ģšŗ˫ĠƏ̮ƍƖƌřī̮˭ŔŶĻ̮̩˫ƌ̮ĚƮ

̮̩ œķœ̮'œƖš̮ĢŝŗŘĻ̮ƍ˫ƌř̮ƇƖŭ̮ŗœƒ̮Ļ̮ġ˫Ɠŀ̮ŝœƊ̮ŘƏ̮˫Ļ̮̩Ŕƌīķ̮ŗ̮ķŚŽ̮̮SPSS˾̮̮ ƧŒŞƏ˳˷̮̮̮̮ řŘŭ̮ĿķŘ̗Ə̮ƧŞƮ˫Ƃƌ̮ġķŘĻ̮'ŔƏŔš̮̙ƜƉŎŁ
Ŀ̮ƕ˫žŁ̮ĢŝŗŘĻ̮˭˫łŞƮķ̮ƕ̮˫ƮƖč̮ŘĜŽƒ̮łŞĻķƕ̮ĢŁ̮ƍƖƌřī̮řķ̮˭ƍ˫ƌř̮ƇƖŭ̮ŗœ̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮ŘƜƜźŁ̮ŠŊƐŝ̮ƕ̮ĢłƜŞƐŉ̮ġ˫Ɠ˿̮̮̮̮ ƕ

̮̙ ƂłŞƌ̮ĢŁ̮ƍƖƌřī̮̮̮̙̀ ƜƉŎŁ̮ġķŘŉķ̮řķ̮ŠƜč̮'Ŕš̮̩œ˫žłŝķŠ̮Ɯč̮˭ġŗ˫ƌī̮ġ˫Ɠŧ̮ŘŽƇ̮˫ƌŘƏ̮ġ˫Ɠ̮̮́Ŝ̮Ə˫Ʈŗķƕ̮ĢƐĠ̗Ɠ̮˭ƍœƖĻ̮̮̮̮̂ ƕ
̮̩ œķœ̮ƇƤƂłŝķ̮˫ Ɠ̮̮̮̮̃ ŔĻ˫Ʈ̮ŠƮķŚŽķ̮ġŗ˫ƌī̮ňƮ˫łƏ̮ŗ˫ļłŵķ̮˫Ł̮ŔƮœŘğ̮ĢŝŗŘĻ̮̮̮̓ ˭ŀƏƣ˫č˳˱˳˱̮̮̒' 

˵. ƒ̦łŽ˫ƮȘ̌ƓƕĘč̦ġ˫Ɠ 

ƒ̮Ļŗ̮ƖŲƐƌ̮̮ƒ̮ƮƖğ̮ġķŘĻ̮ŏ˫ļƏƕŘě̮ġ˫žƈī̮ĺƮŘũ̮˭ƒŶƈ˫Ůƌ̮ƎƮķ̮ŗœ̮ŘĜŽ̮řŘŭ̮Ƨƌ˫ƐŢŝŘč̮ĹƖƉŮƌ̮ĢƮ˫Ʈ˫č̮řķ̮ƍ˫ƐƜ̗ŭķ̮̮ ŘĜŽ̮řŘŭ̮ġ˫Ɠ
ƍ̮˫̗Ɠ̮'Ŕš̮ƒļŝ˫Ŏƌ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƕ̮˫ƮƖč̮̮ ƇƕŔŉ̮ŗœ̮ƒě̮ŗƖŭ˲̮̮Ģ̮ƌ̮̩ŔƓ˫Ţƌƒ̮ƮƖğ̮ġķŘĻ̮ĢƮ˫Ʈ˫č̮ĺƮķŘũ̮˭œƖš̮̮ ŘĜŽ̮řŘŭ̮ġ˫Ɠ
̮̮ĺƜŁŘŁ̮ƒĻ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƕ̮˫ƮƖč˱̮(˹˲˶̮̮̮̮ƕ˱̮(˸˹˺̮̮'̮Ŕš̮œŗƕīŘĻ̮̮̮̮ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ƎƜƈƖƓ̮ŘŲƏ̮ƀļŭ̮̓˳˱˱˲̮̮̮̒ ġ˫žƈī̮ŘƮœ˫Ƃƌ̮˭

̮̮ řķ̮ŘŁƣ˫Ļ̮ŏ˫ļƏƕŘě˱̮(˸̮̮Ģ̮ƌ̮ĢƂƉŁ̮ĹƖƉŮƌ̮̮ ƍ˫ƮƖŊŢƏķœ̮ŘĜŽ̮řŘŭ̮ŠŊƐŝ̮ġķŘĻ̮˫Ʈ˫č̮ġŗķŚĻķ̮ŗƖěŖƌ̮Ƨƌ˫ƐŢŝŘč̮˭ƎƮķŘĻ˫ƐĻ̮̇ŔƏƖš
ŀ̮ŝķ̮şŗ˫ĠƏ̮ƥřƖō̮ŗœ. 

 

1. Inter-rater agreement 

2. McMillan 

3. Statistical Package for the Social Sciences 

4. Paired-samples t-test 

5. Independent-samples t-test 

6. Normality 

7. Homogeneity of variance 

8. Independence of observations 



˲˺˵̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

̮ƇƕŔŉ˲̮řŘŭ̮ƒƌ˫ƐŢŝŘč̮ġķŘĻ̮ŏ˫ļƏƕŘě̮ġ˫žƈī̮ňƮ˫łƏ̮˰Ř̮ĜŽ 

ƒƮƖğ̦˫ Ɠ ̦˫ žƈī 

ƒƮƖğ˫ƮƖč̦ġ˫Ɠ ˹˲˶(˱  

ƒƮƖğ˫łŞƮķ̦ġ˫Ɠ ˸˹˺(˱  
̮

ŀ̮Ɣŉ̮ƎƜĻ̮ŚƮ˫̗Ł̮ġķŘĻ̮ŘĜŽ̮řŘŭ̮Ƨƌ˫ƐŢŝŘč̮ƒě̮ŀŝķ̮ƍī̮ŔƮİƌ̮ňƮ˫łƏ̮ƎƮķġ̮ŘƜğ̮̮ ŗœ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġ˫Ɠ
ŀ̮ŝķ̮ŗķœŗƖőŘĻ̮Ɗřƣ̮ĢƮ˫Ʈ˫č̮ƕ̮Ɗ˫ŊŞƏķ̮řķ̮˭Ģšŗ˫ĠƏ̮Ŀŗ˫Ɣƌ̮ƥřƖō. 

̮̮ ųƖƏ̮ĢŝŗŘĻ̮ƒĻ̮ŠƓƕĘč̮ŠŝŘč̮ƎƜłŞŒƏ̮̮ ƒĻ̮ŀļŞƏ̮ƍķŘƮķ̮ĢŞƜƉĠƏķ̮Ŀ˫ƜĻœķ̮Ƨłšŗ̮ƍ˫ƮƖŊŢƏķœ̮̒˫łŞƮķ̮˫Ʈ̮˫ƮƖč̮̓ŘĜŽ̮řŘŭ
̮̮ ˫Ʈ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ƒĻ̮ƒě̮ĢƏ˫ƮƖŊŢƏķœ̮ĿķŘ̗Ə̮ĢƏķƕķŘŽ̮ŴƮřƖŁ̮˭Ƈķİŝ̮ƎƮķ̮ƒĻ̮Őŝ˫č̮ġķŘĻ̮'ŀšķœ̮ţ˫Ŧłőķ̮şŗ˫ĠƏ̮Ŀŗ˫Ɣƌ

ŀ̮ŽŘğ̮ŗķŘƁ̮̙ƜƉŎŁ̮œŗƖƌ̮˭ŔƐłšķœ̮ŠƮķŘğ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ. 
̮ƇƕŔŉ̮Ŀ˫ŉŗŔƐƌ̮ś˫ŝķŘĻ˳̮ųƖ̗Ŋƌ̮ŗœ̮˭˹˱̮̮̮Řšŀ̮ěŀ̮Ɣŉ̮ġķŗķœ̮̩ŔƐƐě̮̮ ĿķŘ̗Ə̮ƧƐƌķœ̮'ŔƏœƖĻ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġŘƜğ

̮ƎƜĻ˲˳̮̮̮ ˫Ł˲˹̮̮̮ĿķŘ̗Ə̮ƒĻ̮ĢƏķƕķŘŽ̮ƎƮŘłŢƜĻ̮ƕ̮œƖĻ̮ŘƜźłƌ˲˵̮̮̓˸˶(̮˴˹̮ƕ̮̒÷˲˶̮̮̓˴˹(̮˳˺̮̮ Řěŕ̮ƍ˫Ʈ˫š̮'ŀšķœ̮ţ˫Ŧłőķ̮̒÷
ŀ̮ěŘš̮ŀŢƓ̮ƒě̮ŀŝķƎ̮ƜƮ˫č̮̩ŔƐƐě̮̓ ̮̩Ř̗Ə̮ƎƮŘŁ˲˳̮̮ ̩Ř̗Ə̮ƎƮŘŁƣ˫Ļ̮ĺŞě̮ƒĻ̮ƀŽƖƌ̮ƖŊŢƏķœ̮ŗ˫Ɣĕ̮˫ƔƐŁ̮ƕ̮ŔƏœŘě̮ĺŞě̮ķŗ̮̒

̮˲˹̓ŀ̮ěŘš̮̙Ʈ˫̗Ł̮ġ˫ƮƖğ̮ŗ˫ƌī̮ƎƮķ̮'ŔƏŔš̮̒ŀ̮ŝķ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġƣ˫Ļ̮˫Ł̮ŬŝƖłƌ̮ŋƖŮŝ̮ƒĻ̮ƍ˫ğŔƐƐě. 

̮ƇƕŔŉ˳̮̮ ˰̮
ƍ̮˫Ļř̮ĢƏķƕķŘŽ̮ŗ˫ƌī̮˫ ƮƖč̮ŘĜŽ̮řŘŭ̮ƒĻ̮ŠƮķŘğ̮˫Ļ̮ƍķřƖƌī 

̦̩ Ř̗Ə Ģ̦ƏķƕķŘŽ Ŕ̦ťŗœ 

˱˱(˲˳   ˹ ˱˱(˶  

˱˱(˲˴   ˷ ˸˶(˴  

˱˱(˲˵  ˷ ˳ ˸˶(˴˹ 

˱˱(˲˶  ˵ ˸ ˴˹(˳˺ 

˱˱(˲˷  ˳ ˲ ˲˴(˲˴ 

˱˱(˲˸  ˲ ˱ ˳˶(˷  

˱˱(˲˹   ˵ ˶˱(˳  

̦̙ ě ˲˷˱ ˲˱˱ 
̮



ŝ̮ŗŘĻĢ̮̮̮̮ŅĮŁŘ̮Ɯ̮̮Ə̮˫Ļř̮ŘĜŽ̮řŘŭĢ̮̮̮Ş̮Ɛŉ̮ƕŀ̮Ɯ̮̮Ŀ̮ŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮˫ Ɠġ̮̮̮ť̮ķ̮(´Ɩ̮ƈƖƌ̮Řźġ̮̮̮Ė̮Ž˫ƏĢ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˸˺&̮˳˱˸̮˲˺˶ 

 

̮̮ƇƕŔŉ̮˭̙Ļ˫Ƃƌŗœ˴̮̮ƍ̮˫Ļř̮ĿķŘ̗Ə̮ĢƏķƕķŘŽ̮ŴƮřƖŁĢ̮ƌ̮ƍ˫ŢƏ̮ķŗ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƒĻ̮̙Ʈ˫̗łƌ̮ƍķřƖƌī̮̮ųƖ̗Ŋƌ̮ŗœ̮'ŔƓœ˷˷̮̮
ŀ̮ěŘšŀ̮Ɣŉ̮̩ƕŘğ̮ŗœ̮̩ŔƐƐěŀ̮ěŘš̮ŀƮŘņěķ̮'ŔƐłŽŘğ̮ŗķŘƁ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ġŘƜğ̮̮ƥŘ̗Ə̮ƍ˫ğŔƐƐě˲˳̮̮̮̮˶̓(˵˵̮̮˫Ʈ̮̒÷˲˴̮̮
̮̮˶̓(˴˵÷̮ƒě̮ŔƏœŘě̮ĺŞě̮̒ƍ̮˫ŢƏ̮̮ Ģšŗ˫ĠƏ̮ĢƮ˫ƏķƖŁ̮ŘƮŖč˫ƏŘƜƜźŁ̮ŀƜƓ˫ƌ̮ƥŗ˫Ļŗœ̮œķŘŽķ̮ƎƮķ̮ĺƉŹķ̮ŗƕ˫Ļ̮ŬŝƖłƌ̮ŌŮŝ̮ƥŔƐƓœ

ŀ̮ěŘš̮ƒŝ̮˫ƔƐŁ̮'ŀŝķƎ̮ƜƮ˫č̮̩ŔƐƐě̮̓ ̮̩Ř̗Ə̮ƎƮŘŁ˲˱Ĕ̮ƜƓ̮ƕ̮ŔƏœŘě̮ĺŞě̮ķŗ̮̮̩̒ Ř̗Ə̮ƍ˫Əī̮řķ̮ĚƮ̮̮ řķ̮ŘŁƣ˫Ļ̮ġķ˲˴̮̮Ŕ̮ƐłŽŘĠƏ. 

̮ƇƕŔŉ˴̮̮ ˰̮
ƍ̮˫Ļř̮ĢƏķƕķŘŽ̮ŗ˫ƌī˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƒĻ̮ŠƮķŘğ̮˫Ļ̮ƍķřƖƌī 

̦̩ Ř̗Ə Ģ̦ƏķƕķŘŽ Ŕ̦ťŗœ 

˱˱(˲˱   ˴ ˹˹(˲  

˱˱(˲˲  ˳ ˹ ˶˱(˲˸  

˱˱(˲˳  ˸ ˲ ˴˹(˵˵ 

˱˱(˲˴  ˶ ˹ ˳˶(˴˷ 

̦̙ ě ˲˷˱ ˲˱˱ 
̮

˲˶ ŀ̮ěŘš̮̮ƥŘ̗Ə̮˭Ƈ˫ņƌ̮ġķŘĻ̮̓ġŘĻķŘĻ̮ĿķŘ̗Ə̮˭ƒƌ˫ƐŢŝŘč̮ġ˫łŞƮķ̮ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ŠŒĻ̮ƕœ̮ŘƓ̮ŗœ̮̩ŔƐƐě˲˳̮̮̮̮ ƕœ̮ŘƓ̮ŗœ
̮̮̅ĢļƜěŘŁ̮̙Ʈ˫̗Ł̮̆ƍķƖƐŵ̮ŀŎŁ̮œķŘŽķ̮ƎƮķ̮'ŔƏœŘě̮ĺŞě̮̒ŠŒĻƒ̮Ƃļŭ̮̙ ƜƉŎŁ̮řķ̮ƕ̮ġŔƐĻ̮̮ 'ŔƏŔš̮ƒłšķŖğ̮ŗ˫Ɛě̮ġŔŶĻ̮ġ˫Ɠ

̮̮ ųƖ̗Ŋƌ̮řķ̮˭ĺƜŁŘŁ̮ƎƮŔĻ˲˷˱̮̮ŀ̮ěŘš̮̮ ˭̩ŔƐƐě˹˱̮̮̮̮ ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮̩ƕŘğ̮ŗœ̮ŘžƏ˷˷̮̮Ŕ̮ƐłŽŘğ̮ŗķŘƁ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮̩ƕŘğ̮ŗœ̮ŘžƏ. 
ƒ̮Ļŗ̮ƖŲƐƌ̮̮ŀ̮ěŘš̮ġ˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ĢƉě̮ĿķŘ̗Ə̮ƍ˫Ɯƌ̮ŗķœ˫ƐŶƌ̮Ŀƕ˫žŁ̮œƖŉƕ̮ĢŝŗŘĻ̮̮ ĚƮ̮˭ƍ˫ğŔƐƐě
ƌ̮řī̮̮ ƇƕķŔŉ̮ŗœ̮ĺƜŁŘŁ̮ƒĻ̮ĢŁ̮ƍƖƌřī̮ňƮ˫łƏ̮ƕ̮ĢžƜťƖŁ̮ŗ˫ƌī̮'Ŕš̮ķŘŉķ̮ƒłŞĻķƕ̮ĢŁ̮ƍƖ˵̮̮̮̮ƕ˶̮̮ŀ̮ŝķ̮̩Ŕš̮ƒĵķŗķ. 

̮ƇƕŔŉ˵̮̮ ˰̮
ƒ̮ƏƖ̗Ə̮ŗ˫ƌī˫łŞƮķ̮ƕ̮˫ƮƖč̮ġ˫ƓŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮ġķŘĻ̮ƒłŞĻķƕ̮ġ˫Ɠ 

ŀžŉ ƎƜĠƏ˫Ɯƌ œķŔŶŁ (N) ŗ˫ƜŶƌ̮ŻķŘŎƏķ ƎƜĠƏ˫Ɯƌ̮œŗķŔƏ˫łŝķ̮ġ˫Ůő 

˫ƮƖč ˷˹(˲˵  ˲˵˷ ˴˱(˲  ˲˱˹(˱  

̮˫ łŞƮķ ˵˳(˲˳  ˲˵˷ ˲˱(˲ ˱˺˲(˱  



˲˺˷̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

̮ƇƕŔŉ˶˫łŞƮķ̮ƕ̮˫ƮƖč̮ġ˫ƓŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮ġķŘĻ̮ƒłŞĻķƕ̮ĢŁ̮ƍƖƌřī̮ňƮ˫łƏ̮˰ 

Ŀ̮ƕ˫žŁĢ̮łžŉ̮ġ˫Ɠ ƎƜĠƏ˫Ɯƌ ŗ˫ƜŶƌ̮ŻķŘŎƏķ ƎƜĠƏ˫Ɯƌ̮œŗķŔƏ˫łŝķ̮ġ˫Ůő ̮̩ ŗ˫ƌī t ġœķřī̮Ŀ˫ŉŗœ (df) ̒ƒƐƌķœ̮ƕœ̮̓ġŗķœ˫ƐŶƌ 

̮˫ƮƖč&̮˫łŞƮķ ˳˷(˳  ˶˹(˲  ˲˴(˱ ˴˹(˲˸  ˲˵˶ ˱˱˲(˱  
̮

̮̮ ĢŁ̮ƍƖƌřī̮ňƮ˫łƏ̮̮ ˭ƎƜƐĖ̗Ɠ̮'œŗķœ̮œƖŉƕ̮ŗķœ˫ƐŶƌ̮ĢŁƕ˫žŁ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮ƍ˫Ɯƌ̮ƒě̮œķœ̮ƍ˫ŢƏ̮ƒłŞĻķƕ
̮̓ ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ƥŘ̗Ə̮ƎƜĠƏ˫Ɯƌ˷˹(̮˲˵ƒ̮Ļ̮̮̒̓ ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƥŘ̗Ə̮ƎƜĠƏ˫Ɯƌ̮řķ̮ŘŁƣ˫Ļ̮ġŗķœ˫ƐŶƌ̮ŗƖŭ˵˳(̮˲˳̮̮ ˭ƎƮķŘĻ˫ƐĻ̮'œƖĻ̮̒

Ģ̮ƌŀ̮ěŘš̮ƒě̮ŀŽŘğ̮ƒŊƜłƏ̮ƍķƖŁ̮˫ ĠƏ̮Ŀŗ˫Ɣƌ̮ƧƐƜƌř̮ŗœ̮ƍ˫ğŔƐƐě̮̮ ˭ŔƐš˫Ļ̮ƒłšķœ̮ŠƮķŘğ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƒĻ̮ƒĜƏī̮řķ̮ŠƜĻ̮˭şŗ
ŀ̮Ɣŉ̮řķŔ̮ƏœƖĻ̮ŗķœŗƖőŘĻ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġŘƜğ. 

̮̮ Ƨłšŗ̮ĢƏķŘƮķ̮ƍ˫ƮƖŊŢƏķœ̮̒˫łŞƮķ̮˫Ʈ̮˫ƮƖč̮̓ŘĜŽ̮řŘŭ̮ųƖƏ̮ŘĻ̮ŀƜŞƐŉ̮˫Ʈī̮ƒě̮œƖĻ̮ƍī̮ĢŝŗŘĻ̮œŔťŗœ̮ŠƓƕĘč̮Ɗƕœ̮ŠŝŘč
Ģ̮ƌ̮ŘƜŅĮŁ̮şŗ˫ĠƏ̮Ŀŗ˫Ɣƌ̮˫Ļ̮ƒŮĻķŗ̮ŗœ̮ĢŞƜƉĠƏķ̮Ŀ˫ƜĻœķĻ̮̮'ŘƜő̮˫Ʈ̮œŗķŖğ̮̮ ġ˫łŞƮķ̮ƕ̮˫ƮƖč̮ġ˫ƓŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮˭ŗƖŲƐƌ̮ƎƮŔ

ŀ̮ěŘšŔ̮ƮœŘğ̮ƒŞƮ˫Ƃƌ̮̙ƂłŞƌ̮ĢŁ̮ƍƖƌřī̮ƀƮŘŭ̮řķ̮œŘƌ̮ƕ̮ƍř̮ƍ˫ğŔƐƐě. 
̮̮ ƇƕŔŉ˷̮̮Ģ̮ƌ̮ƍ˫ŢƏ̮ŀƜŞƐŉ̮ĚƜĜžŁ̮ƒĻ̮ķŗ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮ĢžƜťƖŁ̮ŗ˫ƌī̮̮ ġķŘĻ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ƥŘ̗Ə̮ƎƜĠƏ˫Ɯƌ̮'ŔƓœ
ŀ̮ěŘš̮̓ ̮ƍř̮ƍ˫ğŔƐƐě˺˲(̮˲˵̮̮ ƎƜĠƏ˫Ɯƌ̮řķ̮ŘŁƣ˫Ļ̮ĢěŔƏķ̮̒ŀ̮ěŘš̮ƥŘ̗Ə̮̓ ̮œŘƌ̮ƍ˫ğŔƐƐě˶˵(̮˲˵̮̮ ŀŝķ̮ƍī̮ŘĠƏ˫ƜĻ̮ƒłŽ˫Ʈ̮ƎƮķ̮'œƖĻ̮̒

ġ̮ƖƁ̮˫̮łļŞƏ̮̙Ʈ˫̗Ł̮ŀŝķ̮ƎĜ̗ƌ̮ƍř̮ƍ˫ƮƖŊŢƏķœ̮ƒě̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮Ŕ̮Ɛš˫Ļ̮ƒłšķœ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ƒĻ̮ġŘŁ. 

̮ƇƕŔŉ˷̮̮ ˰̮
ƍķœŘƌ̮ƕ̮ƍ˫Əř̮ġ˫ƮƖč̮ŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮ĢžƜťƖŁ̮ŗ˫ƌī 

̮̩ ƕŘğ œķŔŶŁ (N) ƎƜĠƏ˫Ɯƌ ŗ˫ƜŶƌ̮ŻķŘŎƏķ ƎƜĠƏ˫Ɯƌ̮œŗķŔƏ˫łŝķ̮ġ˫Ůő 

ƍř ˺ ˲ ˺˲(˲˵ ˳˳(˲  ˲˳˹(˱  

œ̮Řƌ ˶ ˶ ˶˵(˲˵  ˳˶(˲  ˲˷˹(˱  

̮ƇƕŔŉ˸̮̮ ˰̮
ŀ̮ƜŞƐŉ̮ĚƜĜžŁ̮ƒĻ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮ġķŘĻ̮̙ƂłŞƌ̮ĢŁ̮ƍƖƌřī̮ňƮ˫łƏ 

ƍƖƌřī ̮̩ ŗ˫ƌī t ġœķřī̮Ŀ˫ŉŗœ (df) ̒ƒƐƌķœ̮ƕœ̮̓ġŗķœ˫ƐŶƌ Ǝ̮ƜĠƏ˫Ɯƌ̮Ŀƕ˫žŁ Ŀ̮ƕ˫žŁ̮œŗķŔƏ˫łŝķ̮ġ˫Ůő 

˫ƮƖč̮ŘĜŽ̮řŘŭ (˲˶  ˴ ˲˵˵ (˱˲˳ ˺ (˱˴  ˸ (˱˳  ˵
̮



ŝ̮ŗŘĻĢ̮̮̮̮ŅĮŁŘ̮Ɯ̮̮Ə̮˫Ļř̮ŘĜŽ̮řŘŭĢ̮̮̮Ş̮Ɛŉ̮ƕŀ̮Ɯ̮̮Ŀ̮ŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮˫ Ɠġ̮̮̮Ɩ̮ƈƖƌ̮Řźťķ̮(´ġ̮̮̮Ė̮Ž˫ƏĢ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˸˺&̮˳˱˸̮˲˺˸ 

 

̮̮ ĢŁ̮ƍƖƌřī̮ňƮ˫łƏ̮̮ ˭ƕŗ̮ƎƮķ̮řķ̮'ŀŞƜƏ̮ŗķœ˫ƐŶƌ̮ġŗ˫ƌī̮ŘŲƏ̮řķ̮ŜƐŉ̮ƕœ̮ƎƜĻ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮Ŀƕ˫žŁ̮ƒě̮œķœ̮ƍ˫ŢƏ̮̙ƂłŞƌ
Ģ̮ƌŀ̮Ɣŉ̮ŘĻ̮ġŗķœ˫ƐŶƌ̮ŘƜŅĮŁ̮ŀƜŞƐŉ̮ŀžğ̮ƍķƖŁœ̮ŗķŔƏ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġŘƜğ. 

ƍ̮˫̗Ɠ̮̮ ƇƕŔŉ̮ŗœ̮ƒě̮ŗƖŭ˹̮̮Ģ̮ƌ̮̩ŔƓ˫Ţƌŀ̮ěŘš̮ġķŘĻ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮ƎƜĠƏ˫Ɯƌ̮˭œƖšƜ̮ŁŘŁ̮ƒĻ̮œŘƌ̮ƕ̮ƍř̮ƍ˫ğŔƐƐě̮̮ ĺ
˴˲(̮˲˳̮̮̮̮ ƕ˵˶(̮˲˳̮̮ƍ̮˫ŢƏ̮ƒě̮œƖĻŀ̮ŝķ̮ŚƜĕ˫Ə̮ĢŁƕ˫žŁ̮̩ŔƐƓœ. 

̮ƇƕŔŉ˹ƍ̮ķœŘƌ̮ƕ̮ƍ˫Əř̮ġ˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮ĢžƜťƖŁ̮ŗ˫ƌī̮˰ 

̮̩ ƕŘğ œķŔŶŁ (N) ƎƜĠƏ˫Ɯƌ ŗ˫ƜŶƌ̮ŻķŘŎƏķ ƎƜĠƏ˫Ɯƌ̮œŗķŔƏ˫łŝķ̮ġ˫Ůő 

ƍř ˺ ˲ ˴˲(˲˳ ˱˹(˲  ˲˲˴(˱  

œ̮Řƌ ˶ ˶ ˵˶(˲˳  ˲˳(˲ ˲˶˲(˱  

̮ƇƕŔŉ˺̮ġķŘĻ̮̙ƂłŞƌ̮ĢŁ̮ƍƖƌřī̮ňƮ˫łƏ̮˰ŀƜŞƐŉ̮ĚƜĜžŁ̮ƒĻ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ĿķŘ̗Ə 

ƍƖƌřī ̮̩ ŗ˫ƌī t ġœķřī̮Ŀ˫ŉŗœ (df) ̒ƒƐƌķœ̮ƕœ̮̓ġŗķœ˫ƐŶƌ Ǝ̮ƜĠƏ˫Ɯƌ̮Ŀƕ˫žŁ Ŀ̮ƕ˫žŁ̮œŗķŔƏ˫łŝķ̮ġ˫Ůő 

̮˫ łŞƮķ̮ŘĜŽ̮řŘŭ ˸˷(˱ - ˲˵˵ ˵˵˹(˱  ˲˵(˱-  ˲˹(˱ 
̮

̮̮ ġŗ˫ƌī̮ŘŲƏ̮řķ̮ŜƐŉ̮ƕœ̮ƎƜĻ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮Ŀƕ˫žŁ̮ƒě̮œķœ̮ƍ˫ŢƏ̮̙ƂłŞƌ̮ĢŁ̮ƍƖƌřī̮ňƮ˫łƏ̮̮ ˭ƎƮķŘĻ˫ƐĻ̮'ŀŞƜƏ̮ŗķœ˫ƐŶƌ
Ģ̮ƌ̮˭˫ƮƖč̮ŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮ƒĻ˫Ţƌŀ̮Ɣŉ̮ŘĻ̮ġŗķœ˫ƐŶƌ̮ŘƜŅĮŁ̮ŀƜŞƐŉ̮ŀžğ̮ƍķƖŁœ̮ŗķŔƏ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ġŘƜğ. 

ƍ̮˫Ļř̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮ŘĻ̮̒˫łŞƮķ̮˫Ʈ̮˫ƮƖč̮̓ŘĜŽ̮řŘŭ̮ųķƖƏķ̮ŘƜŅĮŁ̮˭ŠƓƕĘč̮ƊƖŝ̮ŠŝŘč̮ŗœƍ̮ķřƖƌī ̮̮ ŗķŘƁ̮ĢŝŗŘĻ̮œŗƖƌ
ī̮̮ƀƮŘŭ̮řķ̮ŠŒĻ̮ƎƮķ̮ŗœ̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮'ŀŽŘğƍ̮ƖƌřŔ̮š̮ĢĻ˫Ʈřŗķ̮ƒƮƖƏ˫Ņ̮ƕ̮ƒƜƈƕķ̮Ģšŗ˫ĠƏ̮ġ˫Ɠ. 

̮̮ ƇƕŔŉ˲˱̮̮Ģ̮ƌ̮ƍ˫ŢƏ̮ķŗ̮ƒƮƖƏ˫Ņ̮Ģšŗ˫ĠƏ̮ƍƖƌřī̮ĿķŘ̗Ə̮ƒĻ̮ūƖĻŘƌ̮ĢžƜťƖŁ̮ŗ˫ƌīŀ̮ěŘš̮ĿķŘ̗Ə̮ƎƜĠƏ˫Ɯƌ̮'ŔƓœ̮̮ ƍ˫ğŔƐƐě
̮̓ ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮œķŘŽķ̮˫Ļ̮ƒŞƮ˫Ƃƌ̮ŗœ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ˸˺(̮˶ƒ̮Ļ̮˭̮̒̓ ̮ŘŁƣ˫Ļ̮ĺŁķŘƌ˱˳(̮˺œ̮ƖĻ̮̒. 

̮ƇƕŔŉ˲˱̮ĢžƜťƖŁ̮ŗ˫ƌī̮˰ŘĜŽ̮řŘŭ̮ųƖƏ̮ĚƜĜžŁ̮ƒĻ̮ƒƮƖƏ˫Ņ̮Ģšŗ˫ĠƏ̮ƍƖƌřī̮ĿķŘ̗Ə 

̮̩ ƕŘğ œķŔŶŁ (N) ƎƜĠƏ˫Ɯƌ ŗ˫ƜŶƌ̮ŻķŘŎƏķ ƎƜĠƏ˫Ɯƌ̮œŗķŔƏ˫łŝķ̮ġ˫Ůő 

˫ƮƖč ˹ ˱ ˱˳(˺  ˲˶(˲ ˲˳˺(˱  

̮˫ łŞƮķ ˷ ˷ ˸˺(˶  ˸˳(˲  ˳˲˳(˱  



˲˺˹̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

̮ƇƕŔŉ˲˲ƒ̮ƮƖƏ˫Ņ̮Ģšŗ˫ĠƏ̮ƍƖƌřī̮ĿķŘ̗Ə̮ġķŘĻ̮̙ƂłŞƌ̮ĢŁ̮ƍƖƌřī̮ňƮ˫łƏ̮˰ 

ƍƖƌřī ̮̩ ŗ˫ƌī t ġœķřī̮Ŀ˫ŉŗœ (df) ̒ƒƐƌķœ̮ƕœ̮̓ġŗķœ˫ƐŶƌ Ǝ̮ƜĠƏ˫Ɯƌ̮Ŀƕ˫žŁ Ŀ̮ƕ˫žŁ̮œŗķŔƏ˫łŝķ̮ġ˫Ůő 

ƒƮƖƏ˫Ņ̮Ģšŗ˫ĠƏ̮ƍƖƌřī ˺˹(˲˳  ˲˵˵ ˱˱˱(˱  ˳˴(˴  ˳˵(˱  
̮

̮̮'ŀŝķ̮ŗķœ˫ƐŶƌ̮̮Ƥƌ˫ě̮ġŗ˫ƌī̮ŘŲƏ̮řķ̮̩ƕŘğ̮ƕœ̮ƎƜĻ̮ƒƮƖƏ˫Ņ̮Ģšŗ˫ĠƏ̮ƍƖƌřī̮ĿķŘ̗Ə̮Ŀƕ˫žŁ̮ƒě̮œķœ̮ƍ˫ŢƏ̮̙ƂłŞƌ̮ĢŁ̮ƍƖƌřī̮ňƮ˫łƏ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮
Ģ̮ƌ̮ƍ˫ŢƏ̮ƒłŽ˫Ʈ̮ƎƮķ̮̮ ƒě̮ŔƓœƍ̮˫Ļřƒ̮Ļ̮˭Ģšŗ˫ĠƏ̮Ŀŗ˫Ɣƌ̮ŗœ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌī̮̮ ŀļŞƏ̮ġŘłƔĻ̮œŘĜƉ̗ŵ̮ġŗķœ˫ƐŶƌ̮ŗƖŭ

ƍ̮˫Ļř̮ƒĻƒ̮łšķœ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌīŔ̮Əķ. 
̮̮˭ŘĠƮœ̮ġƖŝ̮řķƒ̮Ļŗ̮ƖŲƐƌ̮̮̮̩ ƕŘğ̮řķ̮ĚƮ̮ŘƓ̮ŗœ̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮œƖļƔĻ̮ƍķŚƜƌ̮ĢŝŗŘĻ̮̮ řķ̮˭˫łŞƮķ̮ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġ˫Ɠ

̮̮'Ŕš̮̩œ˫žłŝķ̮ƒłŞĻķƕ̮ĢŁ̮ƍƖƌřī̮̓ ̮ƒƜƈƕķ̮ƍƖƌřī̮řķ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮̩ƕŘğ̮ĿķŘ̗Ə̮ƒě̮œķœ̮ƍ˫ŢƏ̮ňƮ˫łƏ˳˲(̮˶̮̮ ƒƮƖƏ˫Ņ̮ƍƖƌřī̮˫Ł̮̒
̮̓˱˳(̮˺ƒ̮Ļ̮̒Ŕ̮ŢƏ̮̩ŔƓ˫Ţƌ̮ġŗķœ˫ƐŶƌ̮œƖļƔĻ̮˭˫łŞƮķ̮ŘĜŽ̮řŘŭ̮̩ƕŘğ̮ŗœ̮˭̙Ļ˫Ƃƌŗœ̮'ŀŝķ̮ƒłŽ˫Ʈ̮ŠƮķŚŽķ̮ġŗķœ˫ƐŶƌ̮ŗƖŭ. 

̮ƇƕŔŉ˲˳Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮œƖļƔĻ̮ġķŘĻ̮ƒłŞĻķƕ̮ĢŁ̮ƍƖƌřī̮ňƮ˫łƏ̮˰ 

̮̩ ƕŘğ ̮Ŀƕ˫žŁƍƖƌřī œ̮ƖļƔĻ̮ƎƜĠƏ˫Ɯƌ ̒ƒƐƌķœ̮ƕœ̮̓ġŗķœ˫ƐŶƌ 

˫ƮƖč ̮ƒƮƖƏ˫Ņ·̮̮ƒ̮Ɯƈƕķ ˹˲(˴+ ˱˱˱(˱  

̮˫ łŞƮķ ̮ƒƮƖƏ˫Ņ·̮̮ƒ̮Ɯƈƕķ ˶˹(˱+ ˱˺˹(˱  
̮

ƍ̮˫Ļř̮ġķŘĻ̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮ƒě̮ŀŝķ̮ƍī̮řķ̮Ģě˫ō̮ňƮ˫łƏ̮ƎƮķƒ̮Ļ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌīĢ̮ƌ̮œƖļƔĻ̮ġŗķœ˫ƐŶƌ̮ŗƖŭ̮̮ ˭ŔĻ˫Ʈ
Ģ̮ƈ˫ōŗœƍ̮˫Ļř̮ġķŘĻ̮ƒěĢ̮̗Ə̮̩ŔƓ˫Ţƌ̮ĢƔŉƖŁ̮ŗƖőŗœ̮ŀŽŘŢƜč̮˭˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌī̮̮ ŘĜŽ̮řŘŭ̮˭ś˫ŝķ̮ƎƮķŘĻ̮'œƖš
ƒ̮Ļ̮ŘƜŅĮŁƮ̮ƖŊŢƏķœ̮Ģšŗ˫ĠƏ̮Ŀŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮ĢƮķŚŝƒ̮łŽ˫Ʈ̮̇œŗķœ̮ĢŞƜƉĠƏķ̮Ŀ˫ƜĻœķ̮Ƨłšŗ̮ĢƏķŘƮķ̮ƍ˫Š̮ƓƕĘč̮˫Ļ̮ƒě̮ġķ̮̮ ƎƜŢƜč̮ġ˫Ɠ
̮̮ ŔƐƏ˫ƌ̮̮̓ ˭ęƕœ˳˱˱˷̮̮̮̒'̮ŀŝķ̮ƖŞ̗Ɠ 

˶ƒ̦ŊƜłƏ̦ƕ̦ńŎĻ̦'ġ̦ŘƜğ̦
̮̮ Ŀŗ˫Ɣƌ̮ƥřƖō̮ŗœ̮ĢŞƜƉĠƏķ̮Ŀ˫ƜĻœķ̮Ƨłšŗ̮ĢƏķŘƮķ̮ƍ˫ƮƖŊŢƏķœ̮ƒě̮œƖĻ̮ƍī̮řķ̮Ģě˫ō̮ŠƓƕĘč̮ƎƮķ̮ĢƉťķ̮ƧłŽ˫Ʈ̮ƎƜłŞŒƏ

̮̗ Ł̮˭Ģšŗ˫ĠƏ̮̮ ƕœ̮ŗœ̮ĿķŘ̗Ə̮ƎƜĠƏ˫Ɯƌ̮ŗķœ˫ƐŶƌ̮Ŀƕ˫žŁ̮ŗœ̮ŠƮķŘğ̮ƎƮķ̮'˫łŞƮķ̮ŘĜŽ̮řŘŭ̮˫Ł̮ŔƐłšķœ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ƒĻ̮ġŘłŢƜĻ̮̙Ʈ˫
ŀ̮ěŘš̮ƒěķŘĕ̮̇ŀŝķ̮œƖƔŢƌ̮˫łŞƮķ̮ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ś˫ƜƂƌƒ̮ƮƖğ̮ŗœ̮ƍ˫ğŔƐƐě̮̮ ġŘŁƣ˫Ļ̮ĿķŘ̗Ə̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ƒĻ̮ūƖĻŘƌ̮ġ˫Ɠ



ŝ̮ŗŘĻĢ̮̮̮̮ŅĮŁŘ̮Ɯ̮̮Ə̮˫Ļř̮ŘĜŽ̮řŘŭĢ̮̮̮Ş̮Ɛŉ̮ƕŀ̮Ɯ̮̮Ŀ̮ŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮˫ Ɠġ̮̮̮Ɩ̮ƈƖƌ̮Řźťķ̮(´ġ̮̮̮Ė̮Ž˫ƏĢ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˸˺&̮˳˱˸̮˲˺˺ 

 

ķ̮œ̮ƍ˫ŢƏ̮ĿķŘ̗Ə̮ĢƏķƕķŘŽ̮ŴƮřƖŁ̮˭ƎƮķ̮ŘĻ̮ƍƕŚŽķ̮'ŔƏœŘě̮ĺŞě̮̮ řŘŭ̮řķ̮ĢƮƣ˫Ļ̮˫Ł̮ŬŝƖłƌ̮ŋƖŮŝ̮řķ̮ƍ˫ƮƖŊŢƏķœ̮ŀƮŘņěķ̮ƒě̮œ
Ģ̮ƈ˫ōŗœ̮˭ŔƏœƖĻ̮ŗķœŗƖőŘĻ̮˫ƮƖč̮ŘĜŽŀ̮Ɣŉ̮ƒěġ̮ŘƜğĔ̮ƜƓ̮ƕ̮̩ŔƏ˫ƌ̮ĢƁ˫Ļ̮ŬŝƖłƌ̮ŌŮŝ̮ŗœ̮˫̮ƌƖ̗ŵ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ġ˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮ ĚƮ

ŀ̮ěŘš̮řķ̮̩ Ř̗Ə̮ś˫ƜƂƌ̮ƎƮķ̮ŗœ̮ƍ˫ğŔƐƐě̮řķ̮ŘŁƣ˫Ļ̮ġķ˲˴̮̮ŝ̮ķ̮ƖŞ̗Ɠ̮ŘĜŽ̮řŘŭ̮ƧƮŘŲƏ̮ƇƖťķ̮˫Ļ̮ňƮ˫łƏ̮ƎƮķ̮'ŔƏœŘĜƏ̮ĺŞě̮̮ ŀ
ġ̮ŔƐ̗ƏķƖŁ̮ġ˫ƂŁŗķ̮ŘĻ̮ƒěĢ̮ƌ̮ŔƜěĮŁ̮ŗ˫ĜłŢč̮ƕ̮ƎƮŘ̗Ł̮˭şƤŁ̮ƀƮŘŭ̮řķ̮˫Ɠ̮̮ œřŗƕ̮̮̮̓ ˭ęƕœ˳˱˱˷̮̒ƒ̮łŽ˫Ʈ̮˭ƎƜƐĖ̗Ɠ̮'̮̮ Řũ˫ō̮ġ˫Ɠ

ƒ̮Ļ̮ĢŞƜƉĠƏķ̮ƥřƖō̮ŗœ̮ƎƜŢƜč̮Ŀ˫Ŷƈ˫Ůƌ̮˫ĻĢ̮ƌ̮ƍ˫ŢƏ̮ƒě̮ĢŁ˫Ŷƈ˫Ůƌ̮̇œŗķœ̮ĢƏķƖŒ̗Ɠ̮Ģŉŗ˫ő̮ƍ˫Ļř̮ƍķƖƐŵ̮̮ ˫ƮƖč̮ŘĜŽ̮řŘŭ̮ŔƐƓœ
Ŗ̮č̮ƍķŚƜƌ̮˫Ļƍ̮˫Ļř̮şŘƮŠ̮ƈ˫ĕ̮ŘĻ̮ƒļƉŹ̮ŗœ̮ƍ˫Əī̮ġŔƐ̗ƏķƖŁ̮ƕ̮ġŘƜğœ˫Ʈ̮ƒĻ̮ŀļŞƏ̮ƍķřƖƌī̮̓ ̮œŗķœ̮Ģłļņƌ̮ƧŮĻķŗ̮˭ĢƏ˫Ļř̮ġ˫ƓŘ̮ƈķƕ˼̮̮̮̮ ƕ
̮̮ ˭Ģč˫č˳˱˲˸̮̮ ̇Ɩ̮š˽̮̮ ˭˳˱˳˳'̮̮̒

̮̙ Ĝš̮ŗœ̮ƍ˫ŝŗŔƌ̮ŠƂƏ̮̮ ķŗ̮ƍ˫ƮƖŊŢƏķœ̮ƒě̮ĢƏ˫ŝŗŔƌ̮'ŀŝķ̮ŀƜ̗Ɠķ̮Śĵ˫ō̮şŗ˫ĠƏ̮ƥŗ˫Ļŗœ̮ƍ˫ƮƖŊŢƏķœ̮ġ˫Ɠŗƕ˫Ļ̮ĢƓœ
ƒ̮Ļ̮Ŀ˫Ɠ˫ļłšķ̮ƍœŘě̮œķŔ̗ƉƁ̮ƕ̮œŗƖőř˫Ļ̮ŀŽ˫Ʈŗœ̮˭ĢƐƜĻř˫Ļ̮ƒĻĢ̮ƌ̮ƀƮƖŢŁ̮ġŘƜğœ˫Ʈ̮ġķŘĻ̮ĢłťŘŽ̮ƍķƖƐŵ̮̮ŗœ̮̮ƣ˫̗łōķ̮˭ŔƐƐě̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋

ƒ̮ƐƮœ˫ƔƏƍ̮˫Ļř̮ŗœ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġř˫ŝ̮̮ ŔƏŗķœ̮ŠƂƏ̮œƖő̮ƍķřƖƌī̮̓Ɩ̮ĵ˫Ʈ˾̮̮Ɩ̮ŉ̮ƕ˿̮̮ ˭˳˱˳˵̮̮̒'̮
̮̮ ˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮œķŘŽķ̮ƒĻ̮ŀļŞƏ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍ˫ƮƖŊŢƏķœ̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮ŗķœ˫ƐŶƌ̮ġŘŁŘĻ̮˭ƎƮķ̮ŘĻ̮̩ƕƤŵ

Ř̮Ļŗ˫ě̮ŘĻ̮˭Řũ˫ō̮ŠƓƕĘč̮ŗœ̮̮ ƥřƖō̮ŗœ̮ŘĜŽ̮řŘŭ̮ƧƮŘŲƏ̮ĢƉ̗ŵ̮ġ˫Ɠœ<=C̮̮Ģ̮ƌ̮ƒŎťƍ̮˫Ļř̮'œŗķŖğ̮̮ ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌī
̮̮ ˭ŔƏœķœ̮ƍ˫ŢƏ̮ƒƜƈƕķ̮ƍƖƌřī̮ƒĻ̮ŀļŞƏ̮ķŗ̮ġŗķœ˫ƐŶƌ̮ŀŽŘŢƜč̮ƕ̮ŔƏœŘě̮ĺŞě̮ġŘŁƣ˫Ļ̮ĿķŘ̗Ə̮˭ƒƮƖƏ˫Ņ̮Ģšŗ˫ĠƏ̮ƍƖƌřī̮ŗœ̮˫ƮƖč

Ģ̮ƈ˫ōŗœƍ̮˫Ļř̮ŗœ̮ƒě̮̙ Ļ˫Ɓ̮ŀŽŘŢƜč̮˭˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌīŔ̮ŢƏ̮̩ŔƓ˫Ţƌ̮ĢƔŉƖŁŠ̮ƓƕĘč̮˫Ļ̮Řƌķ̮ƎƮķ̮'̮̮ ƎƜŢƜč̮ġ˫Ɠ
Ģ̮ƌ̮ƍ˫ŢƏ̮ƒě̮ŀŝķ̮ƖŞ̗Ɠ̮̩ ŘƔĻ̮ƕ̮œŗƖőř˫Ļ̮ŀŽ˫Ʈŗœ̮ƒĻ̮ŘłŢƜĻ̮̙Ʈ˫̗Ł̮˭ŘŁƣ˫Ļ̮ƥŚƜĠƏķ̮˫Ļ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ŔƐƓœ̮̮ ġ˫ƓœŘļƓķŗ̮řķ̮ġŘƜğ

ƒ̮žƈİƌ̮̇ŀŝķ̮ŬļŁŘƌ̮Ģłő˫ƐšķŘŽĢ̮ƌ̮Ģšŗ˫ĠƏ̮ňƮ˫łƏ̮œƖļƔĻ̮ƒĻ̮ĢĠ̗Ɠ̮ƒě̮ĢƮ˫Ɠ̮̓ ̮ŔƐƌ˫ŊƏķķ̮ƕ̮̮ ˭Ģč˫č̮ƕ̮Řƈ˳˱˲˸̮̮ ̮̮̇ ˭Ɩš˳˱˳˳'̮̮̒
ƒ̮łŽ˫Ʈ̮'ŀšķœ̮ţ˫Ŧłőķ̮Ģšŗ˫ĠƏ̮ġ˫ƓŘĜŽ̮řŘŭ̮ŘĻ̮ŀƜŞƐŉ̮ŘƜŅĮŁ̮ĢŝŗŘĻ̮ƒĻ̮ŠƓƕĘč̮ŠŝŘč̮ƎƜƌƕœ̮̮ ƊŔŵ̮řķ̮Ģě˫ō̮˫Ɠ

̮̮řŘŭ̮ĿķŘ̗Ə̮ƎƜĻ̮ŗķœ˫ƐŶƌ̮Ŀƕ˫žŁ̮œƖŉƕŀ̮ěŘš̮ƎƜĻ̮˫łŞƮķ̮˫Ʈ̮˫ƮƖč̮ŘĜŽĢ̮ƌ̮ƍ˫ŢƏ̮ƒłŽ˫Ʈ̮ƎƮķ̮'œƖĻ̮œŘƌ̮ƕ̮ƍř̮ƍ˫ğŔƐƐě̮̮ ƒě̮ŔƓœ
ŀ̮ŝœ̮˭ŀƜŞƐŉƎ̮ƜƜŶŁ̮ĢŢƂƏ̮˭Řũ˫ō̮ƧŶƈ˫Ůƌ̮ĹƖĕŗ˫ĕ̮ŗœ̮Ƌě̮̙ Ĝš̮ŗœ̮̩ŔƐƐě̮̮ ƍ˫ƮƖŊŢƏķœ̮Ģšŗ˫ĠƏ̮ġ˫ƓŘĜŽ̮řŘŭ̮ƒĻ̮ĢƓœ

Ģ̮̗Ə̮˫žƮķ̮ĢŞƜƉĠƏķ̮Ŀ˫ƜĻœķ̮Ƨłšŗ̮ĢƏķŘƮķŚ̮ƈƖƏ̮ƕ̮Ɩƈ̮ƎƜŢƜč̮ŠƓƕĘč̮˫Ļ̮ňƮ˫łƏ̮ƎƮķ̮'ŔƐě̮̮̓˳˱˲˸̮̮̮̮̮̒ ŗœ̮ķŗ̮ġŚƜĕ˫Ə̮Ŀƕ˫žŁ̮ƒě
ŀ̮Ɣŉġ̮ŘƜğƍ̮˫Ļř̮ƎƜĻ̮ŘĜŽ̮řŘŭ̮ġ˫Ɠ̮̮ƒŞƮœ̮Ŀ˫Ŷƈ˫Ůƌ̮˫Ļ̮ŔƐĕŘƓ̮̇ŀŝķ̮ƖŞ̗Ɠ̮˭œƖĻ̮ƒłŽ˫Ʈ̮œŘƌ̮ƕ̮ƍř̮ƍķřƖƌī̮̮̮̓ ƕ̮ƒŞƮœ
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˳˱˱̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓Łƍ˫łŞĻ˫̮˲˵˱˶̮̒ 

 

̮̮ ˭ƍķŗ˫Ĝ̗Ɠ˳˱˲˵̮̮̮̒Ǝ̮Ʈŗř̮ƕ̮̓ ̮ġœ˫ĻīƎ̮Ʈŗř̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġœ˫Ļī˳˱˳˴Ĺ̮̮̮ ĿķŘ̗Ə̮ġŘŁŘĻ̮˫Ļ̮̓ķŗ̮ġŗķœ˫ƐŶƌ̮ĢłƜŞƐŉ̮Ŀƕ˫žŁ̮ƒě̮̒
ŀ̮Ɣŉ̮ŗœ̮ƍķœŘƌġ̮ŘƜğ'̮œŗķœ̮ĿŘƮ˫źƌ̮˭ŔƏœƖĻ̮̩œŘě̮şŗķŚğ̮̒˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġ˫Ɠ̮
Ǝ̮ƜƜļŁ̮řķ̮ĢĜƮĿ̮ƕ˫žŁ̮œƖŉƕ̮ƊŔŵ̮ġķŘĻ̮Ģƈ˫̗łōķ̮ġ˫Ɠƌ̮ī̮ƕ̮ĢĠƐƓŘŽ̮ŀŽ˫Ļ̮˭ŠƓƕĘč̮ƎƮķ̮ŗœ̮ĢłƜŞƐŉ̮ġ˫Ɠ̮̮ ƍķŘƮķ̮ĢšřƖ

ş̮řƖƌī̮řķ̮ĺƉŹķ̮ŘŞč̮ƕ̮Řłőœ̮ƍ˫ƮƖŊŢƏķœ̮ƍī̮ŗœ̮ƒě̮ĢŮƜŎƌ̮̇ŀŝķ̮̮ ĢƔĻ˫Ţƌ̮ĢƉƜŦŎŁ̮Ŀķŗ˫ŲłƏķ̮ƕ̮ƍ˫ŞĜƮ̮ġ˫Ɠ
Ģ̮ƌ̮ųƖũƖƌ̮ƎƮķ̮'ŔƏŗķœŗƖőŘĻ̮̙ Ĝš̮ƒĻ̮˭ŀƜŞƐŉ̮řķ̮ŷŗ˫Ž̮ŔƏķƖŁş̮ŘĠƏ̮ƕ̮˫Ɠŗƕ˫Ļ̮ġŘƜğ̮̮ 'Ŕƌ˫ŊƐƜĻ̮şŗ˫ĠƏ̮ƥŗ˫Ļŗœ̮ƒĻ˫Ţƌ̮ġ˫Ɠ

̮̩ œ˫žłŝķ̮ŘĜŽ̮řŘŭ̮Ƨƌ˫ƐŢŝŘč̮ŀŝķ̮ƎĜ̗ƌ̮˭ƎƮķ̮ŘĻ̮̩ƕƤŵ̮̩ Ŕš̮̮Ŀ̮ƕ˫žŁ̮˭ƒŶƈ˫Ůƌ̮ƎƮķ̮ŗœ̮̮ řŘŭ̮ŗœ̮ĢłƜŞƐŉ̮żƮŘű̮ġ˫Ɠ
ƒ̮Ļ̮ķŗ̮Ģšŗ˫ĠƏ̮ġ˫ƓŘĜŽƒ̮ļƐŉ̮ŗœ̮ƍ˫Əř̮œŗķœ̮Ƈ˫̗łōķ̮˭Ƈ˫ņƌ̮ġķŘĻ̮'Ŕš˫Ļ̮̩œŘĜƏ̮ŀļŅ̮ŀƁœ̮̮ ŗƖłŝœ̮ŘƜŲƏ̮˭şŗ˫ĠƏ̮řķ̮Ģť˫ő̮ġ˫Ɠ

̮̩ řƖō̮ŗœ̮ƍķœŘƌ̮ƕ̮˭ƍ˫ğėķƕ̮˫Ʈ̮ƍ˫Ļřƍ̮˫ƌř˫ŝ̮ƍƖĖ̗Ɠ̮˭ġŘĠƮœ̮ġ˫ƓƇ̮ƣŔłŝķ̮˫Ʈ̮ĢƓœ̮̮ řķ̮'ŔƐš˫Ļ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮Ŕŉķƕ̮˭ġřŗƕ
Ģ̮ƌ̮ĢŁī̮Ŀ˫Ŷƈ˫Ůƌ̮˭ƕŗ̮ƎƮķƒ̮Ļ̮˫Ļ̮ŔƐƏķƖŁĢ̮ĵŚŉ̮ġ˫ƓŗķŚĻķ̮ġŘƜğŗ˫ěĿ̮ƕ˫žŁ̮˭ŘŁ̮̩ řƖō̮ġ˫ƓƎ̮Ʈķ̮ŗƖŎƌ'̮ŔƐƐě̮ĢŝŗŘĻ̮ķŗ̮ĢƐƜƐĕ̮

ƒ̮łŽ˫Ʈ̮'ŀšķœ̮ţ˫Ŧłőķ̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮ƕ̮Ģšŗ˫ĠƏ̮ġ˫ƓŘĜŽ̮řŘŭ̮ƎƜĻ̮ƒŮĻķŗ̮ĢŝŗŘĻ̮ƒĻ̮ŠƓƕĘč̮ƊƖŝ̮ŠŝŘč̮̮ ˫Ɠ
ƒ̮Ļƍ̮˫Ļř̮œŘĜƉ̗ŵ̮˭ƒƮƖƏ˫Ņ̮Ģšŗ˫ĠƏ̮ƍƖƌřī̮ŗœ̮ƒě̮œķœ̮ƍ˫ŢƏ̮ŋƖũƕƖ̮ƌīƒ̮Ļ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƍ̮˫Ļř̮řķ̮ŘłƔĻ̮ĺŁķŘƌ̮̮ ƍķřƖƌī

̮̮ ƒƮƖƏ˫Ņ̮ƒĻ̮ƒƜƈƕķ̮Ģšŗ˫ĠƏ̮ƍƖƌřī̮řķ̮ķŗ̮ġŘƜĠ̗Ţĕ̮ŀŽŘŢƜč̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮̩ƕŘğ̮˭ƎƮķ̮ŘĻ̮ƍƕŚŽķ̮'œƖĻ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ġķŗķœ
Ģ̮ƈ˫ōŗœ̮˭ŔƏœķœ̮ƍ˫ŢƏĻ̮̮Ģ̗ĜŎƌ̮ŔƓķƖš̮˭ňƮ˫łƏ̮ƎƮķ̮'ŔŢƏ̮̩ŔƓ˫Ţƌ̮ġŗķœ˫ƐŶƌ̮ŀŽŘŢƜč̮˭˫łŞƮķ̮ŘĜŽ̮řŘŭ̮̩ƕŘğ̮ŗœ̮ƒě̮̮ ġķŘ

Ģ̮ƌ̮ƋƓķŘŽ̮Ģšŗ˫ĠƏ̮Ŀŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ŀļņƌ̮ŘƜŅĮŁ̮̮ ŀŽŘŢƜč̮ŗœ̮ŘĜŽ̮řŘŭ̮ŠƂƏ̮ŘĻ̮ƒě̮ƎƜŢƜč̮Ŀ˫Ŷƈ˫Ůƌ̮˫Ļ̮ƕ̮ŔƐě
̮̓ ̮ŔƐłšķœ̮ŔƜěĮŁ̮ĢƉƜŦŎŁĞ̮Əķƕ˼̮̮̮̮ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ˳˱˳˳̮̮ ̮̮̇ ˭ƍķŗ˫Ĝ̗Ɠ̮ƕ̮ġƖŉķƖő˳˱˳˲'̮ŀŝķ̮ƖŞ̗Ɠ̮˭̮̒

Ģ̮ƌ̮ķŗ̮̩ƕŘğ̮ƕœ̮ƎƮķ̮ƍ˫Ɯƌ̮œŘĜƉ̗ŵ̮Ŀƕ˫žŁƍ̮˫Ļř̮˭ƒĜƐƮķ̮ŀŞŒƏ̮'œŘě̮ƎƜƜļŁ̮̙ƌ˫ŵ̮ƎƮŔƐĕ̮˫Ļ̮ƍķƖŁ̮̮ ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌī
Ģ̮ƌ̮ĢĻ˫Şłěķ̮ĢŁŗ˫Ɣƌ̮ķŗ̮şŗ˫ĠƏ̮˫̮ļƈ˫Ź̮˫ƮƖč̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮ƒ̮ě̮ŔƐƏķœ̮̮Ģ̮ƌ̮œƖļƔĻ̮ƎƮŘ̗Ł̮ƕ̮şƤŁ̮˫Ļ̮̮ ƍ˫ƌř̮ŻŘť̮ƒĻ̮ķŗ̮ƍ˫Əī̮˭̩˫ğŔƮœ̮ƎƜ̗Ɠ̮̇ŔĻ˫Ʈ
Ģ̮ƌķƕ̮şŗ˫ĠƏ̮ŔƐƮķŘŽ̮ŗœ̮ŘłŢƜĻ̮ġėŘƏķ̮ƕƒ̮łšƖƏ̮ĢƐƜĻř˫Ļ̮ƒĻ̮̙Ʈ˫̗Ł̮ƕ̮œŗƖőř˫Ļ̮ƒĻ̮ŀļŞƏ̮ƍœƖĻ̮ķŘƮŖč̮˭ƎƮķ̮ŘĻ̮̩ƕƤŵ̮'œŗķœ̮̮ ˫Ɠ

Ģ̮ƌ̮ƍ˫Əī̮œŘĜƉ̗ŵ̮ĢŊƮŗŔŁ̮œƖļƔĻ̮ƒĻ̮˭̩ŔƏř˫ŝ̮œ˫ƂłƏķ̮ś˫ŝķŘĻŔ̮ƌ˫ŊƏķ̮̮̮̮̓ ˭Ģč˫č̮ƕ̮Řƈķƕ˳˱˲˸̮̮̮̒ ŘĜŽ̮řŘŭ̮ġķŗķœ̮œķŘŽķ̮˭̙Ļ˫Ƃƌŗœ̮'
̮̮ĿŚŵ̮ġķŘĻ̮ġŔƮŔƔŁ̮ķŗ̮œŗƖőř˫Ļ̮ŀŝķ̮ƎĜ̗ƌ̮˫łŞƮķ̮̮ œƖļƔĻ̮ŴƏ˫ƌ̮˭ƍ˫šŗ˫Ņī̮ĢƐƜĻř˫Ļ̮řķ̮Ĺ˫Ɛłŉķ̮˫Ļ̮ƕ̮ƒłš˫ĠƏķ̮œƖő̮ŜžƏ

'̮ŔƏƖš̮œƖő̮œŘĜƉ̗ŵ̮

 

1. Wang 



ŝ̮ŗŘĻĢ̮̮̮̮ŅĮŁŘ̮Ɯ̮̮Ə̮˫Ļř̮ŘĜŽ̮řŘŭĢ̮̮̮Ş̮Ɛŉ̮ƕŀ̮Ɯ̮̮Ŀ̮ŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮˫ Ɠġ̮̮̮Ɩ̮ƈƖƌ̮Řźťķ̮(´ġ̮̮̮Ė̮Ž˫ƏĢ̮̮̮̮̮ Ťť̮'ƍķŗ˫Ĝ̗Ɠ̮ƕ˲˸˺&̮˳˱˸̮˳˱˲ 

 

ƍ̮˫Ļř̮˭ƒĜƏī̮Ɗƕœě̮̮Ģšŗ˫ĠƏ̮ġ˫ƓœŘļƓķŗ̮̮ƣ˫̗łōķ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌī̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮ ̮̮̮ŋ̮Řŭ̮˭ġŘĜŽ̮ƍ˫ŽƖŭ̮ŘƜŲƏ̮ġŘŁŔƌīŗ˫ġ̮ŚƮŗ˼̮̮
̮ĢŢƮķŘƮƕœƖő̮ƕ˽̮̮ƒ̮Ļ̮ķŗĢ̮ƌ̮ŗ˫ěĢ̮ƌ̮ŘŊƐƌ̮ŗ˫łšƖƏ̮ŀƜžƜě̮œƖļƔĻ̮ƒĻ̮̗˫̮ƜƂłŞƌ̮ƒě̮ŔƏŔƐĻ̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ƍ̮˫ŢƏ̮˫ƓœŘļƓķŗ̮ƎƮķ̮'œƖš̮̮ ƥŔƐƓœ

ƍ̮˫Ļř̮ƍ˫Ɯƌ̮ŗœ̮̮ƣƖ̗Ŷƌ̮ƒě̮ŀŝķ̮şŗ˫ĠƏ̮Řƌķ̮ƒĻ̮Ģłő˫ƐšķŘŽ̮ġœŘĜƮƕŗ̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮ġŘƜğœ˫Ʈ̮ƒĻ̮˫̮ļƈ˫Ź̮ƒě̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ġķŗķœ̮ƍķřƖƌī̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮
̮˫ Ʈ̮ĢŲžō̮̮ĺ̮ƈ˫ƁŻ̮˫ŮŶƏķ̮ġ˫ƓĢ̮̗Ə̮̩ŔƮœ̮˭ŔƐłŞƓ̮ĢĜłƌ̮ŘƮŖč˫Əœ̮Ɩš̮̮̮̮̓ ˭Ɩš˳˱˳˳̮̮̒'̮

̮̮ ƕ̮˫Ɠŗƕ˫Ļ̮ŘƜƜźŁ̮ġķŘĻ̮ĢłƮ˫̗ō̮ġ˫Ɠŗ˫ĜƓķŗ̮ƒĻ̮ƍŔƜŢƮŔƏķ̮ĿŗƕŘũ̮˭˫łŞƮķ̮ŘĜŽ̮řŘŭ̮̩ƕŘğ̮ŗœ̮ŗķœ˫ƐŶƌ̮ŀŽŘŢƜč̮ƊŔŵ
ƍ̮˫Ļř̮ƎƮķ̮ġ˫Ɠŗ˫łŽŗĢ̮ƌ̮ƍķŔƐĕƕœ̮ķŗ̮ƍķřƖƌīķ̮ŗ̮Ƨĵķŗķ̮ƍƖĖ̗Ɠ̮ĢŁƤőķŔƌ̮'ŔƐěĢ̮Ʈ˫̗ƐƓ̮̮ ŘƮŖčŘƜƜźŁ̮ŀƜƓ˫ƌ̮ƥŗ˫Ļŗœ̮ŌƮŘť̮ġ˫Ɠ

Ŀ̮ŗ˫Ɣƌƍ̮˫Ļř̮ƀƮƖŢŁ̮˫Ʈ̮Ģšŗ˫ĠƏ̮ġ˫Ɠƒ̮Ļ̮ƍ˫Əī̮şƤŁ̮ƍķŚƜƌ̮ƒĻ̮ƒŉƖŁ̮˫Ļ̮ƍķřƖƌīĢ̮ƌ̮˭ĢŁķŕ̮ĢƮ˫ƏķƖŁ̮ġ˫ŉ̮̮ ŀƌƕ˫Ƃƌ̮ŘĻ̮ƒļƉŹ̮ŗœ̮ŔƏķƖŁ
̮̮ Ŕš˫Ļ̮ŘŅİƌ̮ŘĜŽ̮řŘŭ̮ŘƜƜźŁ̮ŘĻķŘĻ̮ŗœ̮̮̮̓ ƕ̮ƖƈƎ̮Ʈŗř̮̮ ˭ġœ˫Ļī˳˱˳˳̮̮̒'̮

̮̮ Ŀ˫ƜĻœķ̮Ƨłšŗ̮ĢƏķŘƮķ̮ƍ˫ƮƖŊŢƏķœ̮ƍ˫Ɯƌ̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮ƕ̮ŀƜŞƐŉ̮˭ŘĜŽ̮řŘŭ̮ƍ˫Ɯƌ̮ƒŮĻķŗ̮ĢŝŗŘĻ̮ƒĻ̮Řũ˫ō̮ŠƓƕĘč
ƒ̮łŽ˫Ʈ̮'ŀőķœŘč̮ĢŞƜƉĠƏķ̮̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ƒĻ̮ġŘłŢƜĻ̮ŠƮķŘğ̮˫̮ƌƖ̗ŵ̮˭şŗ˫ĠƏ̮ƥřƖō̮ŗœ̮ƍ˫ƮƖŊŢƏķœ̮ƒě̮œƖĻ̮ƍī̮řķ̮Ģě˫ō̮˫Ɠ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̋ ̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮ ̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮̮ ̮̮̮̮̮̮

ř̮ī̮ňƮ˫łƏ̮'ŔƏŗķœ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮ƒĻ̮ŀļŞƏŀ̮Ɣŉ̮ƕœ̮ƎƮķ̮ƍ˫Ɯƌ̮ŗķœ˫ƐŶƌ̮Ŀƕ˫žŁ̮œƖŉƕ̮ŚƜƏ̮ƒłŞĻķƕ̮ĢŁ̮ƍƖƌ̮̮ 'œŘě̮ŔƜƮĮŁ̮ķŗ̮ġŘƜğ
Ģ̮Ɖŵ̮˭ƎƜƐĖ̗ƓĿ̮ƕ˫žŁ̮œƖŉƕ̮ƋŹŗ̮̮ ŘŲƏ̮řķ̮Ŀ˫ŽƤłőķ̮ƎƮķ̮˭ŀƜŞƐŉ̮ƧƮ˫č̮ŘĻ̮˫łŞƮķ̮ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ĿķŘ̗Ə̮ƎƜĠƏ˫Ɯƌ̮ƎƜĻ̮ĢƮ˫Ɠ

Ģ̮ƌ̮ƍ˫ŢƏ̮ƒě̮ġŘƌķ̮̇œƖļƏ̮ŗķœ˫ƐŶƌ̮ġŗ˫ƌīƎ̮ƜƜŶŁ̮ŠƂƏ̮ŀƜŞƐŉ̮˭ŗ˫łŽ˫Ļ̮ƎƮķ̮ŗœ̮ŔƓœ̮̩ ŔƐƐěķ̮̮̙ Ĝš̮ŗœ̮ġ̮̮ ġ˫ƓŘĜŽ̮řŘŭ̮ġŘƜğ
ƍ̮˫Ļř̮Ģšŗ˫ĠƏĢ̮̗Ə̮˫žƮķ̮ƍķřƖƌī'̮ŔƐě̮
Ƌ̮Ɣƌ̮ƒ̗Ɠ̮řķƍ̮˫Ɛĕ̮̇œķœ̮ƍ˫ŢƏ̮ķŗ̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ̮ŘĻ̮ŘĜŽ̮řŘŭ̮ŗķœ˫ƐŶƌ̮ŘƜŅĮŁ̮ƒŶƈ˫Ůƌ̮ƎƮķ̮˭ŘŁƍ̮˫Ļř̮ƒě̮̮ řŘŭ̮ġķŗķœ̮ƍķřƖƌī
ƒ̮Ļ̮˭˫ƮƖč̮ŘĜŽč̮̮˭ƍ˫ƌř̮ŗƕŘƌ̮ƒĻ̮ƕ̮ŔƏœŘě̮̙̗ŵ̮˫łŞƮķ̮ŘĜŽ̮řŘŭ̮˫Ļ̮œƖő̮ƍ˫Ʈ˫ł̗Ɠ̮řķ̮ŘłƔĻ̮ġŗķœ˫ƐŶƌ̮ŗƖŭ̮̮ ŗœ̮ġŘƜĠ̗Ţĕ̮ŀŽŘŢƜ

'̮ŔƏœķœ̮ƍ˫ŢƏ̮œƖő̮Ģšŗ˫ĠƏ̮Ŀŗ˫Ɣƌ̮ƧŶŝƖŁ̮
ƒ̮łŽ˫Ʈ̮ƎƮķ̮ġ˫ƓŔƌ˫ƜčƎ̮ƮƕŔŁ̮˭ƍ˫ŝŗŔƌ̮ġķŘĻ̮ƕ̮̩œƖĻ̮ĢƔŉƕŔƐĕ̮˫Ɠƒ̮ƌ˫ƏŘĻ̮ƍ˫ğŔƐƐěŀ̮ŝ˫Ɯŝ̮ƕ̮Ģŝŗœ̮ġ˫Ɠ̮̮ ƍķŗķŖğ<=C̮̮

̮̙ Ĝš̮ŗœ̮ŘĜŽ̮řŘŭ̮ƋƔƌ̮ŠƂƏ̮ŘĻ̮ƒŶƈ˫Ůƌ̮ƎƮķ̮˭ŀŞŒƏ̮'ŀŝķ̮ŀƜ̗Ɠķ̮Śĵ˫ō̮̮ Ģšŗ˫ĠƏ̮ŀŽŘŢƜč̮ƕ̮ġŘƜğŗœ̮˭̩ŚƜĠƏķ̮ƒĻ̮ĢƓœ
ƍ̮˫ĻřƖ̮ƌīĢ̮ƌ̮ŔƜěĮŁ̮ƍķř̮̮ ƕ̮ŀƌƕķŔƌ̮˭şƤŁ̮ŀƜ̗Ɠķ̮ŘĻ̮ƕ̮̩œķœ̮ŗķŘƁ̮ŀƮƖƈƕķ̮ŗœ̮ķŗ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮şŗƕŘč̮ŔƮ˫Ļ̮ƍ˫ŝŗŔƌ̮'ŔƐě

ś̮ŗœ̮şřŗķ̮̮̩ ƖƜš̮ƀƮŘŭ̮řķ̮ŻŔƓ̮ƎƮķ̮'ŔƏřŗƕ̮ŔƜěĮŁ̮Ŀ˫Ɠ˫ļłšķ̮řķ̮ƎłŽŘğ̮̮ ˭ŗƖŎƌŔƐƮķŘŽ̮şŗ˫ĠƏ̮ŘĻ̮ŚěŘ̗łƌ̮ĢšřƖƌī̮ġ˫Ɠ
ŀ̮ťŘŽ̮œ˫ŊƮķ̮ƕ̮̩ŔƏř˫ŝ̮ġ˫ƓœŗƖőř˫Ļ̮Ƨĵķŗķƌ̮ķ̮ĢƐƜĻř˫Ļ̮ġķŘĻ̮ĢƮ˫Ɠƍ̮˫Ĝ'̮ŀŝķ̮ŘƮŖč 

 

1. Outlining 

2. Self-editing 



˳˱˳̮ƍ˫ĻřŠƮƖğ̦ƕ̦Ģŝ˫Ɛšƍ˫ŝķŘő̦ġ˫ƓŔƔŢƌ̮ĢŝƕœŘŽ̮̩˫ĠŢƏķœ̮˭˭̮̮Ƈ˫ŝ˲˹ŗ˫̗š̮˭̮̮̩̮ǘ˳̮̮̮̓ƍ˫łŞĻ˫Ł̮˲˵˱˶̮̒ 

 

ƒ̮łŽ˫Ʈ̮˭ĢšřƖƌī̮œŘĻŗ˫ě̮ŘŲƐƌ̮řķĢ̮ƌ̮ƍ˫ŢƏ̮˫Ɠƒ̮ƜťƖŁ̮ƒĻ̮ŔƮ˫ļƏ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮ŀƮƖƂŁ̮ƒě̮ŔƓœ̮̮ ˭œƖš̮œƕŔŎƌ̮ĢƉě̮ġ˫Ɠ
ŀ̮Ɯƈ˫ŶŽ̮ŗœ̮ŀŝķ̮Ɗřƣ̮ƒĜƉĻ̮̮˭şŗ˫ĠƏ̮ƥŘƌřƕŗ̮ġ˫Ɠƒ̮Ɖ̗ŉřķ̮̮ƒ̮ƉōŘƌ̮œŗƖőř˫Ļ̮˭ĢŞƮƖƏř˫Ļŀ̮žğ̮ƕ̮ĢĻ˫ƮřŗķœƖő̮˭ġķ̮̮ ġƖğƕ

ƒ̮Ļ̮˭ĢŝƤěł̮Ž˫Ļ̮ƎƜƐĕ̮ŗœ̮'œƖš̮ƒĻŘŊŁ̮ĢƉ̗ŵ̮ĿŗƖťĢ̮ƌ̮śŗŔƌ̮˭Ģ̮̮ ƕ̮ŔƐě̮ĢŽŘŶƌ̮ġŘƜğœ˫Ʈ̮ŔƐƮķŘŽ̮řķ̮ĢŢŒĻ̮ķŗ̮˫Ůő̮ŔƏķƖŁ
ƍ̮˫Ļř̮ƒŉƖŁ̮˭ĢƮ˫ƔƏ̮ƥŘ̗Ə̮ŘĻ̮ŻŘť̮ŔƜěĮŁ̮ġ˫ŉ̮ƒĻ̮̮ ƒƏ˫Ɠ˫ğī̮şƤŁ̮ŠƂƏ̮ƕ̮Ǝłƌ̮ŋƤťķ̮ġ˫ƓœŘļƓķŗ̮˭ŀŽŘŢƜč̮ŘƜŞƌ̮ƒĻ̮ķŗ̮řƖƌī

ƒ̮łŽ˫Ʈ̮˫Ļ̮œŘĜƮƕŗ̮ƎƮķ̮'ŔƮ˫̗Ə̮ĺƉŉŀ̮ŶƮŘš̮ġ˫Ɠ̮̮ ƍķŗ˫Ĝ̗Ɠ̮ƕ̮̩˫Ɛč̮̓˲˵˱˵̮̮̮̮̮̒ ƕ̮ġŔƌīŗ˫ěœƖő̮˫Ļ̮şŗ˫ĠƏ̮ƒĻ̮̙Ʈ˫̗Ł̮ŔƏƖƜč̮ƥŗ˫Ļŗœ
ş̮ƕŗƍ̮˫Ɛĕ̮˭śƤě̮ŗœ̮ĢłļƁķŘƌ̮ƕ̮ĢłƮ˫̗ō̮ƧŮĻķŗ̮œ˫ŊƮķ̮˭ƎƜƐĖ̗Ɠ̮'ŀŝķ̮ŗ˫ğř˫ŝ̮ŚƜƏ̮ĢšřƖƌī̮ġ˫Ɠ̮̮ ƕ̮ƍ˫ƜĜƉƌ̮ƒě
ƍ̮ķŗ˫Ĝ̗Ɠ̮̮̓˲˵˱˴̮̮̮̮̩̒ œķœ̮ƍ˫ŢƏĢ̮ƌ̮˭ŔƏķķ̮ŘĻ̮ķŗ̮şƤŁ̮ŗķŘ̗łŝķ̮ƕ̮œŗƖőř˫Ļ̮şŘƮŖč̮ŔƏķƖŁƍ̮˫Ļř̮ġƍ̮˫ŝī̮ƍķřƖƌī'̮ŔƐě̮ŘŁ 

ƒ̮łŽ˫Ʈ̮Ƨĵķŗķ̮ŗ˫Ɛě̮ŗœ̮ŠƓƕĘč̮ƎƮķƀ̮Žķ̮˭ŔƐ̗šřŗķ̮ġ˫Ɠ̮̩ ř˫Ł̮ġ˫ƓĢ̮ƌ̮ĢŁī̮Ŀ˫Ŷƈ˫Ůƌ̮ġķŘĻ̮ŚƜƏ̮ķŗ̮ġķ̮̮ ƒƉ̗ŉřķ̮'ŔƮ˫Ţğ
ƒ̮Ļ̮˭Ģšŗ˫ĠƏ̮Ŀŗ˫Ɣƌ̮œƖļƔĻ̮ŘĻ̮ŘĜŽ̮řŘŭ̮ĿŔƌŔƐƉĻ̮ĿķŘƜŅĮŁ̮ġƕ˫ěķƕ̮˭ġŔƜƉě̮ġ˫Ɠœ˫ƔƐŢƜčŀ̮Ž˫Ļ̮ŗœ̮̩ĘƮƕ̮̮ ĢĠƐƓŘŽ̮ųƖƐłƌ̮ġ˫Ɠ

ƒ̮ƏƖ̗Ə̮ġķŘĻ̮'ŀŝķ̮ĢšřƖƌī̮ƕĢ̮ƌ̮ĢƈƖŭ̮Ŀ˫Ŷƈ˫Ůƌ̮˭̮̮ ƕ̮ƍ˫ƌř̮ŗŖğ̮ŗœ̮ķŗ̮˫łŞƮķ̮ƕ̮˫ƮƖč̮ġ˫ƓŘĜŽ̮řŘŭ̮ƇƖŎŁ̮ĢĠƏƖĠĕ̮ŔƐƏķƖŁ
ƍ̮ī̮ŘƜŅĮŁĿ̮ŗ˫Ɣƌ̮ŘĻ̮ķŗ̮˫Ɠƒ̮ŽŘō̮ƕ̮ĚƜƌœ˫ěī̮Ģšŗ˫ĠƏ̮ġ˫Ɠƍ̮˫Ļř̮ġķŠ̮ƓƕĘč̮'ŔƐƐě̮ĢŝŗŘĻ̮ƍķřƖƌīĢ̮ƌ̮ƎƜƐĖ̗Ɠ̮ĢŁī̮ġ˫Ɠ̮̮ ŔƐƏķƖŁ

̮̮ œƖļƔĻ̮ƕ̮˫ƮƖč̮ŘĜŽ̮řŘŭ̮şŗƕŘč̮ŀƔŉ̮ŗœ̮ķŗ̮ŘĜŽ̮řŘŭ̮ŘĻ̮ĢƐłļƌ̮ĿƤőķŔƌ̮ĢŢŒĻŘŅķ̮̮ ŗķŘƁ̮ŠŊƐŝ̮œŗƖƌ̮Ģšŗ˫ĠƏ̮œŘĜƉ̗ŵ
Ż̮˫ŮŶƏķ̮ƥŗ˫Ļŗœ̮ŌƮŘť̮ĢƮ˫̗ƐƓķŗ̮̙ƜļƁ̮řķ̮ĢŁƤőķŔƌ̮̇ŔƐƓœĢ̮Ʈ˫ƏķƖŁ̮ġŘƮŖč̮̮ ŔƐƮķŘŽ̮ƕ̮şƤŁ̮ġ˫ƐļƌŘĻ̮ƀƮƖŢŁ̮Ƨĵķŗķ̮˫Ʈ̮˫Ɠ

Ģ̮ƌ̮ƍķŘĠŢƓƕĘč̮˭ƎƮķ̮ŘĻ̮ƍƕŚŽķ̮'şŗ˫ĠƏŴ̮ƌ˫ŉ̮Ģěŗœ̮ƒĻ̮ĢĻ˫Ɯłŝœ̮ġķŘĻ̮ŔƐƏķƖŁ̮̮ ̙ƌ˫ŶŁ̮˭Ģšŗ˫ĠƏ̮ŀŽŘŢƜč̮ŘĻ̮ŘŅİƌ̮̙ƌķƖŵ̮řķ̮ŘŁ
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