
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʊȅʉǱʊɾ̔  
ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹ ʱɱɿǌʱʏɠʈȋʄ 

ʃʧɴʱɱɿǌǗʆʷʏʨʐʃʫǷǐ ʶːˎː  ː
ʏǗȉʄʻǷǐ ʶȐʊʱʆ̈ʆʃǏːˎˏ -̠ ːˎː  ˏ

ȄʉɰǻǈʃʏǍʧɿʧʌ̞ʁȘȐ ɛʏǌʄ ɵɦǁɰʌ̞ʁȘʃʧɴʃȍʃʫʌɿǌʃ ̔
ʌʧʁȘȐǍ ʃǸɿʧʏǍʧɿʧ 
ǗɰʏʭɴʲʅʃǱʊ 

 
ȋɷȃʃʨʇǐʁɦʆɹ ɱ̡ʈʧʀʫȄ Ƿǐ ʶːˎː  ˑ



 

 
 

 
 
 
 
 
 
 

ʊȅʉǱʊɾ̔  
ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹ ʱɱɿǌʱʏɠʈȋʄ 

ʃʧɴʱɱɿǌǗʆʷʏʨʐʃʫǷǐ ʶːˎː  ː
ʏǗȉʄʻǷǐ ʶȐʊʱʆ̈ʆʃǏːˎˏ -̠ ːˎː  ˏ

ȄʉɰǻǈʃʏǍʧɿʧʌ̞ʁȘȐ ɛʏǌʄ ɵɦǁɰʌ̞ʁȘʃʧɴʃȍʃʫʌɿǌʃ ̔
ʌʧʁȘȐǍ ʃǸɿʧʏǍʧɿʧ 
ǗɰʏʭɴʲʅʃǱʊ 

 
ȋɷȃʃʨʇǐʁɦʆɹ ɱ̡ʈʧʀʫȄ Ƿǐ ʶːˎː  ˑ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  i 

ʄʫʆǙɰȁ 

ɱǅʫʁȉʃɦʏɵɰǌʨɦȐ ʈʃʏǜʊʨɰȋʉ ʃʩɴʄǵǝɹʃʬʌʊȅʉǱʊɾ ʋ̔ʁǏʅʋʒɦɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃ̔ɦ ȵȋɷȃʃʨ
ʇǐʶʱʆɹʱɱɿǌʏɦɠʈȋʄʃʧɴɦɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎːː˄ ǱʊʒʱɴƼɿʃȍʃʫʌɿǌʃʽ Ƿǐ ʶːˎːːɦʃʷɦɺ̈ʈǑʨɦɶǘ̈ʉɿʄɦȳ
ʃʧɴǱʊɦɰ̈ʃɦʑɴ̈rʃɿǗʈɨʌǱʊʊʄʏǗ̒ʄɦʁʏǸɿʧʃʧɴɦȵɰǐʫɴʄʊʧǱʊɾ Ǘ̔ʄɰʭɿǗʄ̡ɷɴɰǐʫɴɿʁʄʃ̒ʃʧɴʏɰʋ Ȍɦ ɰǱʃʻ
ʲɿǗʏɩɵǗȐʌ̡ ɺʋɦʉɴ̈ǗɿɨʌʊʭʈǳǐɱʧɿɱʁʒʇʧʌɼǊʌʧʏʉˀʌʧʁȘȐ ɚʏǌʄɦɵǁɰʌʧʁȘʃʧɴʃȍʃʫʌɿǌʃ̔ʡǖȅʃǸɰȉǘʁɴɷʁʊʫɹ
ʃʧɴǸǱȀʋʨɰʊʏǗȉʄʻɷʭʉʡǖʏ ǗɦʈɵȅʃʃʬʌɿǗʈɨʌǱʊʒʇʧʌɼǊʃ̔ǗʏʄɦȳʃʩɴɦǳʋʃɦȊ ȅʉǸɿʧʏǌʨʆʨ
ʌʧʁȘȐ ɚʏǌʄɦɵǁɰʌʧʁȘʃʧɴʃȍʃʫʌɿǌʃʽ Ƿǐ ʶːˎː +ˎː ˎˑ &ˎʌ.ʄ.ʃ.'ʃʧɴɰʁɦɾ ʃ̈ɦʏɺǈɰʧɵǁʏʶɦȬʡǖɰʈǓʫǸ
ȅʃǱǘ ʉǸǗʄʱʁʏʲɺʋȉʃɵʶɾʬ ʋʈʂǖʈɰǗʈʧɿɱǓʏʻɦȵǷǐʁː ˎˑ ʃˎʧɴǸǗʄɦʁʏ ɺ̡ʋȉʃɵʶɾʬ ʋɱǓʏʻ
ʱȵǷǐ ʶːˎ˓ˎ˄ 

ʃȍʃʫʌɿǌʃ̔ȓɵǗɿɨʌȅʃǶɿ̒ʁʫɰȁǸɺʁɦǿ Ǘ̫Ȑ ʉʋǟ̡ɺʋʄʁɦʆɹȀʈɿǗʈɨʌǱʊʀǕʨ̌ɿǗʈɨʌǶʶȅɵʻʜ
ʄʁɦʆɹɿǗʈɨʌǱʊʁʨʅȚʊ̡ɺʋȉʃǗȐ ʄ̒˄ ʃȍʃʫʌɿǌʃ̔ɰʿǗɿɨʌȅʃʄʁɦʆɹǗʄʏʧʁǏȈʆʄ̡ʃǍʈɦȳ ʋɦʅ̈ʋʧɿʅʋ ɺʁɦɾ ʊ̈Ǳʊ
ʱʏȍɰʈǕʄɦɵǁɰʌʧʁȘʜɲʁʃʧɿʀǕʨ̡ɺʋȓɵʄʁɦʆɹɿǗʈɨʌǱʊʏǗȉʄ̒ʁʨʅȚʊ ʊǻǈʇʧȅʋʃʧɴʏɴƾʈ˄ ʃȍʃʫʌɿǌʃʽȓɵ
ǗɿɨʌȅʃɰʶɾɿʻȁǸʒǙʨ̡ɺʋʊɰɦɳɹ̈ʀǕʨʃʧɴʒǙʨ̡ɺʋȉʃǗȐ ʄ̒ɦʐʉ̈ ɰ̡rɵǐʡǖǗʄɦʏʊ̈ɦʑɴ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾ ʋʻ
ʲɺʋȉʃǗʄʏʧʁǏȈʆʃʧɴǸʋʁǏʅʋʀǕʨ̡ɺʋȓɵǗʄɦǗɷɡɿɵʬʋɰǐʫɴʁʨʅȚʊʜʏɴƾʈȅʃȊ ɴ́Ƿʄʻʊʐˀʏ˄ɺʁɦɾ ʊ̈
ǱʊrʃǱʊʄǵǝɹʆʨɲʁʃʧɿrɵǐǗʄɼʧɿʅʋʧɿʅʋʜʄɦɴƼ̈ɿɦʏȍɰʈǕʡǖȅʃʋǟʲɺʋʄɦɴƼ̈ɿɲʫɾɿrʈǘʄʲʃǍʈʜʒɿʧʀʧɷʃ
ǿ ʈʭʉ̡ɺʋɵʁǿ ʉ ȳɦ ʋɦʋ̈ʁǏʅʋ ʃrɲʁʃʧɿʀǕʨȍʃʩɴȓɵʄɦɴƼ̈ɿʀǕʨʃʬʌʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ˄ɲʁʃʧɿȂɴʁɦʃ̫
ȓɵʊʭʈʄɣǁʬʋǱʊȆǘʏʄ̒ǌʬʊʁǗʈɴ̒ǿ ʈʭʉ ʃrʅʋʧɿʅʋǗʄʆˀʃǏʜɺʁɦɾ ʊ̈ǱʊʃʧɴʃʨɿʧʌʧʂʨʌʧʂʨȐ ɚʏǌɦʂǙ̈Ǳʊǵʊʜʌʧʂʨ
Ȑ ɚʏǌʁʨʅȚʊ˄  

ʒɦɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃ̔Ǹ Ȑɦ ɲʃǘʩ̫ʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴʌʧʏʉˀʱʏȍɰʈǕɺɦ̈ʈǑʨʁʁʭʋȅʃʃʬʌ
ʗɿǌʈȈʆɰǐʫɴǱʊǗʄɰʭɿǗʄ̡ɷɴǸȐ ɰʋ ɺ̡ʋɰʁʆʫɴʊʨɰɵɦǗʈ̈ʃʃʧɴʌɺǌʅʋʧɿʅʋɱǘʨǸɴʈʫʃȅʃʄɦɴƼ̈ʃʏȉǓ ʂ
ʋɦǗ̈ɲʩ̫ȐǍʃȄȄǗɿɨʌʂɦǙ̈ʃȍʃʫʌɿǌʃ̔˄ ʃȍʃʫʌɿǌʃ̔ɲʪǸǱʊʄǵǝɹʆʨɲʁʃʧɿʃʧɴʜʅʋʧɿʅʋʀǕʨǗɿɨʌȅʃ̡ɾ ȄʶɦȳǱʃʻ
ʁʨʅȚʊɦʐʉ̈ʃȍʃʫʌɿǌʃ̔ȓɵɷʭʉɦǻǗ̫Ȑ ʉʄɤǝɺʬɵǸǱʊǱɿ̒ʄʃǍʉ ʀrǘɦɺ̈ʈǗʄʆˀʃǏɺʁɦɾ ʊ̈ǱʊɦʋɝʃʜǗʄɦʏʊ̈
ǸɴʈʫʃʃʧɴɦʂǙ̈ʡǖʊɵȄʏʈǓˀʃǏǗɲʄ̒ǗɲɴʃʧɴʄǿǌɹʊʄʏȐ̒ǍʄˀʃǗʄɦʏʊ̈ɦʑɴ̈ʃʧɴǱʊʒʇʧʌɼǊǗʄʆˀʃǏʀǕʨ˄ 

ʊȅʉǱʊɾ̔rʃǱʊʒʱɴƼɿʋɦɰ̈ɺʁʄʬɴɦʃ̫ ɶǘʫ̫ʄɤǁʁɴʆʨȐǍʃȈʆǸɰ̡̒ʏǇɴ̡ ʅǐɰʃȍʃʫʌɿǌʃʽȂʶɴʄʭʃ ʊʭʈȉʃ
ˏ'ʃȍʃʫʌɿǌʃ̔ʅʋʧʅʋ ː'ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊˑ 'ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴ˒ 'ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴǗɿɨʌȅʃ
ʒʃʫʌɿǌʱǻʉȐǍ ʄˀʃɵʈǑɴȂʶɴ˒ɰǐʫɴɦȄ ʊ̫ʭʈȉʃˆ&ˏ'ȐǍʄˀʃȓɷʨʌɰʈǕʃʧɴǗȐ ʌǗǸʌʊɺǈ&ː'Ǘɲʩ̫ȐǍʃʏʧɰȚ
ǸʃʻɱǓʏʻ&ˑ'ʏʐǗǳʏȓɷʨʌɰʈǕʃʧɴ&˒ 'ʒɴƾǱʊʈʧʃ̡ʈʃʊǻǈʇʧȅʋ ȳɦ ʋɦȋ̈ɷȃʃʨɦɱɿǌȂɴʁʄʨ&ȋɷȃʃʨʇǐɦʁʆɹ
ɱɦɿǌɦʏɠʈȋʄʃʧɴɦɱɿǌǗʆ̫ʏʨʐʃʫ'ɦȵɰʈǓʫǸ Ƿǐ ʶːˎː ː˄  ʁʧʃǐʃˀʉʒɦɴƼɿɦʃ̫ɷʭʉ ɺʋʻʄǿǌ Ǘɰʏʭɴ-ȐǍ ʄˀʃ
ʊʄʏȋ̒ɷʊǻǈʇʧȅʋ ʏʐǗǳʏȓɷʨʌɰʈǕǗɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏ ʒ̒ɴƾǱʊʏɴƾʈʏʫʨʌʧʋ ʄʫɲƾʋʧɰʏʧɰȚʒǐɰ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  ii 

ʏʧɰȚǗȐ ʌǗǸʌʒǐɰʃʧʆʃǏʃʧɴʃʧʏǜʧɿɰǐʫɴǱʊʄʁɦʆɹȈʊɰʧɵǁȇɰ̒ʆˀʃǏʃʩɴǱʊʒʇʧʌɼǊ̡ʅǐɰʌʧʁȘȐ ɚʏǌʄɦɵǁɰʌʧʁȘ
ʃʧɴʃȍʃʫʌɿǌʃʽɰʿɺʬɵǸǱʊʲʏǙɴʉʋʒ̒ʁʆʨȐǍʃȈʆʆʧɿǗȅɰɺrʃʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽȵɦɰʈǓʫǸ˄ 

Ǹʁʨʄɣǁʄ̒ɱǅʫʁʏʬʈ̡ʀǘɴʒʁɾ ʊɲʫɾ Ǹʒɦʃɰɵʁɦȇ ȋ̫ɷʊǻǈʇʧȅʋɰʈǓʫǸ ɰǐʫɴǱʊʅǌʋʃ̒ʬʌǱʊǳǗʁʁȂɴʁ
ʲʅǐɰȐǕʊɿʨʃʧɴʂʃȃʃʐʧʊɣǆʌɿǍʫʏǗȉʄ̒ǱʊʒʃʫʌɿǌɰʧɵǁǱʊɦʃ̫˄ɱǅʫʁɰʿʏʬʈ̡ʀǘɴʒʁɾ ʊɲʫɾȊ́ ɴǗǸʋʱǗȩʅɴʲɺʊ
ɵʶʱȇʷʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧ̡ɺʋȅʃɷʭʉʅǌʋʻɦȊ ʄʋʃ̒ʧɴǱʊʟɰȈʆɦʋǱ̈ʊʒʱɴƼɿʱʃʷ˄ ʁʃǎʩʈʃʩɴɦʃ̫ ɱǅʫʁʏʬʈ
ʲʀǘɴʃʬʌǱʊɦǱɿʏʊɦʏʊ̈ɦǻʉ ȐɦǕ̫ɵʶʱȇʷʟɰʗɿǌʈʌʨ ʱʐɠɴʊɺǈɦʋǲʂʧǱʊǗɰʏʭɴ̡ʅʃǱʊʟɰʗɿǌʈ
ȑ̋ ɴ ǱɾʫʋʒʃʫʊɺǈɦʋǲʂʧǱʊǗɰʏʭɴʲʅʃǱʊʃʧɴ Ȍɦ ɰɷȂʁ ʌʐɴʻ ʋʨǿǗʄɿʧʇʬȋɷʊǻǈʇʧȅʋ
ɰʈǓʫǸʁʁʭʋʄʃǎʫɰʒɲƾȄʉɰʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǸʈʭʉʃʩɴǱʊʊʭʈʏʐǱʊʆʨʈʃǎʨʊ̡ʅʃǱʊȋɷȃʃʨ+ɦ ɱɿǌ Ȃʶɴʄʨ
ɺ̡ʋȅʃɦʂǙ̈ʡǖɰʧɵǁǱʊʒʱɴƼɿʱʃʁ̫ʁʭʋȅʃʱǸɲɷˀʉ˅ 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  iii 

ȓʊʈǔɰȁ 
ʒɦɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃǗ̔ɿɨʌȅʃʁʁʭʋȐƾ ʋʻȁǸɰȀǌ ɵʈǑɴɰǐʫɴǱʊɷʁʊʫɹǗʄɦʁʏǸɿʧʈʭʉʡǖȅʃǱǘ ʉ

ǸǗʄɦʁʏʒʇʧʌɼǊʃ̔ɰʿɺʬɵǳǐɦʃ̫ ɺ̡ʊǗʄɦʁʏɰʈǓʫǸǗɿɨʌǱʊʃȍʃʫʌɿǌʃ̔ǸɰȉǘʁɴȄʈʁʫɱʏǗȉʄ̒ʄɦɴƼ̈ʃʏʃǎʫ̫rʃǱʊ
ʒʇʧʌɼǊʏɴƾʈ- ʏɦɺǈɰʧɵǁǗʄɰʄɦǻʉɵʨʊȈʆ˄  

ʃȍʃʫʌɿǌʃʽɲʪǸɰȀǌɷʁʊʫɹɺʿʏǲʁʃ̒ʈʭʉʏǗȉʄ̒ǱʊʄɦɴƼ̈ʃʅʋʧɿȈʆʃʧɴǱʊʊɰȚʃʧʊʃǌʊȈʆɰʁɦɾ ʃ̈ʊʉʸ
ʆɦʋ ʌ̡ɴ˄ ǱʊǳǗʁʁʃȍʃʫʌɿǌʃ̔ɦȵɰǐʫɴʏʐǗǳʏʂʫʃɿʬɵʃʧɴʈʂǖʈȓɵɷʁʊʫɹɰʁɦɾ ʃ̈ǗʄɰʄɦǻʉʄʊʧȊ ʄʃǐ
Ȁʈʊʉ ǱyʊʄɦɴƼ̈ʃʅʋʧɿȈʆʃʧɴǱʊǱɿ̒ʄʃǍʉɲȉǘɿǗȅɰ̒ɸ ǐʭʋʊȍɴʏʐǗǳʏʂʫʃɿʬɵʃʧɴʈʂǖʈʃʧɴǗɰɧʈ
ʐʫ̋ʃʂʁ̌ ˄ ʋɦʏ̈ʆʨɦʃ̫ ʁɦɠɿʃȍʃʫʌɿǌʃ̔ɦȵɰǐʫɴʅʋʧɿʅʋ ʃʧɴɺʁɦɾ ʊ̈ǱʊȓɵɷʭʉʄɦɴƼ̈ʃʅʋʧɿȈʆȀʈʉ Ǳyʊ
Ǳɿ̒ʄʃǍʉ ʀrǘɦɺ̈ʈʃʧɴǱʊ̡ɰʋʈǟɿrʈǘrʃʅʋʧɿʅʋ ʃʧɴʄǵǝɹʆʨʋʁǏȈʆʊʄʏǗ̒ɰɧʈʐʫ̋ʃɦȵɰǐʫɴǱʊʒʃʫʌɿǌrʃ
ʃȍʃʫʌɿǌʃʽ˄ɺʬɦɵǐ̫Ǘɰɧʈʐʫ̋ʃ̡ɺʋȉʃʃȍʃʫʌɿǌʃ̡̔ɿɴ̡ɿȉʃʋʁǏȈʆɰǐʫɴǱʊʄʁɦʆɹǱʊǵʊȅʃʋǟɦʐʉ̈Ǹ ʊɦɝʉˇ
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ɷʆʁʬɰʁʨˏ 
ʏɦɵɰǌʨɦʅǌ̈ʈ 

,ˏˏ ʏɦɵɰǌʨɦʅǌ̈ʈ 
ʃȍʃʫʌɿǌʃ̔ɲʪǸǱʊʄǵǝɹʆʨɲʁʃʧɿʃʧɴʜʅʋʧɿʅʋʀǕʨɦȵʁʨʅȚʊ˄ ʃȍʃʫʌɿǌʃʽȂʶɴʱʃʷȓɵɷʭʉɦǻǗ̫Ȑʉ

ʄɤǝɺʬɵǸǱʊǱɿ̒ʄʃǍʉ ʀrǘɦɺ̈ʈǗʄʆˀʃǏɺʁɦɾ ʊ̈ǱʊɦʋɝʃʜǗʄɦʏʊ̈ǸɴʈʫʃʃʧɴɦʂǙ̈ʡǖʊɵȄʏʈǓˀʃǏǗɲʄ̒Ǘɲɴʃʧɴ
ʄǿǌɹʊʄʏȐ̒ǍʄˀʃǗʄɦʏʊ̈ɦʑɴ̈ʃʧɴǱʊʒʇʧʌɼǊʃ̔ǗʄʆˀʃǏʀǕʨ˄ʋ  ˄

ʃȍʃʫʌɿǌʃ̔ɲʪǸɲʃǘʩ̫ʏǗȉʄ̒Ǘɲʩ̫ȐǍʃɰʈǕʃǌȐʋʃʧɴǗɲʩ̫ȐǍʃɦʏȍɰʈǕɦɺ̈ʈǑʨʁʁʭʋȅʃʃʬʌʗɿǌʈȈʆɰǐʫɴ
ǱʊǗʄɰʭɿǗʄ̡ɷɴʃʧɴɰʁɦɾ ʃ̈ɦʏɺǈɰʧɵǁʏʶɦȬʡǖɰʈǓʫǸȅʃǱǘ ʉǸǗʄʱʁʏʲɺʋȉʃɵʶɾʬ ʋʈʂǖʈɰǗʈʧɿɱǓʏʻ
ʱȵǷǐ ʶːˎˑ ʃˎʧɴǸǗʄɦʁʏ ɺ̡ʋȉʃɵʶɾʬ ʋɱǓʏʻʱȵǷǐ ʶːˎ˓ ǗˎʏʄȀʈɵɰƽʫʌʧʏʉˀʊʄʏȋ̒ɷʊǻǈʇʧȅʋ˄
ǱʊʒʇʧʌɼǊȊ́ ɴǷʄʻʊʐˀʏǸȐɰʋʳʃʄɦɵǁɰʌʧʁȘǱʊǗʄɰʭɿǗʄʲɷɴʃʧɴʌɺǌʅʋʧɿʅʋɱǘʨǸɴʈʫʃȅʃʄɦɴƼ̈ʃ
ʏȉǓ ʂɦʋǗ̈ɲʩ̫ȐǍʃȄȄʡǖȉʃɰǗʈʧɿʃȍʃʫʌɿǌʃʽɱǓʏʻ˄ʋʁǏʅʋǸɰʻʲʏǌɴȅʃʄǵǝ ɹȁǗɲʩ̫ȐǍʃȅʃɦʂǙ̈ 
ʃȍʃʫʌɿǌʃȉ̔ʃʋɰƽɾ ʋyǟǗʄɦʏʊ̈ǸɴǗɲʩ̫ȐǍʃ̡ ɺʋʈʧʃȅʃɦʂǙ̈ʃȍʃʫʌɿǌʃʽɦȵɰǐʫɴʋɰƽɱɾǉʃrʁʧʃǐʅʋ/ȃɿʫʱɵɹ
&ʅʋʧɿȈʆʃʧɴɲʫɾ Ȉʆ'ʁʁʭʋǗȅɰ̒ɵʁɦɾ ɹʃʧɴȉʃǱʊʊʨɰɵɦǗʈ̈ʃ˄  

ȀʈʄʁʆʧɦȐ ʂʃ̔rʃǗʄɦʁʏȄȄǱʊʁʁʭʋȅʃʃʧɴǱʊʒʃʫʌɿǌʃȍʃʫʌɿǌʃ̔ǗʄɰʄɦǻʉǗʄʏʧʁǏȈʆȂʈȂʊ
ʡǖȉʃǱʊǳʶǗʁʊʄʏʻȋɷʊǻǈʇʧȅʋ ʆʧɦʏʏ ȵɦɺʁǿ ɰ̒ǱʋǶʄ̒ɦʅǌ̈ʈǱʊʒʇʧʌɼǊǗʄɰʄʱǻʉʃȍʃʫʌɿǌʃʽʊʄʏʻ
Ǘɲʩ̫ȐǍʃ-ʏʐǗǳʏ  ˄

,ˏː ɰʈǕʌɿǍʫrʃǱʊʒʱɴƼɿ 

ɰʈǕʌɿǍʫɵʈǑɴrʃǱʊʒɦɴƼɿɦʃ̫ ɲʪɦɺ̈ʈǑʨʅǌʋʃ̒ʬʌʆˀɿ̓ȉʃʃʧɴʏʬɵȄɰʊʆʨȐǍʃȈʆʃʧɴʄɤǝǗʄɸ ʈʊʄʏ  ̒
ʃȍʃʫʌɿǌʃ̔ɦɺ̈ʈǑʨǸʈʬʋǻǈʃʡǖǱʊɦʊɠʄɵʁɦǳʋʃɦȊ ȅʉ ʅ̡ʃǱʊʃʧɴʏɰʈǕȈʆǸɰ̡̒ʏǌɴ˄  

ɰʈǕʌɿǍʫʋʈǟʧɿȉʃɺʬɵǲɴʱǗǱʈˆ 
.ˏ ɺɦ̈ʈǑʨɰʁɾ ɿ̒ʃʧɴʒʇʧʌɼǊȅ́ȋ̡́ʈ́Ǘɿʳʃʃȍʃʫʌɿǌʃʽ 
.ː  ɦ ɺ̈ʈǑʨɰʁɾ ɿ̒ʃʧɴǶɿ̒ȁǐɰ̒ȐǍʃȈʆrʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ɦǻʉ ʅ̡ǟɰɦʋʁ̈Ǘʈɴ̡̒ʄʄʄʁǗɲʩ̫ȐǍʃ
ɺʬɵǸǗʄɦʇʁʗʏȚʐɰʈǕɵʁʃʭʃʄʫɲƾʋʧɰʁʁʐǗʁɰɧʈʐʫ̋ʃʂʃȃʃʐʧʊɣǆʌɿǍʫʃʧɴǱʊɵʶǿʉɦȳ ʋɦ̈
ʃȍʃʫʌɿǌʃʽ 

.ˑ  ɺɦ̈ʈǑʨʁʁʭʋȅʃʆˀɿ̓ȉʃʃʧɴʏǍʧɿʧʏǲʁʃ̒̌ ɰʿɺʬɵǸǱʊʌʧȈɲʁʧʃǐʃˀʉʃʧɴʃʧȄǐǱʊɰǐʫɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔
ǗɿɨʌȅʃʒʃʫʌɿǌʏǗȉʄ̒ǷǐʁȐ ʊɦʆ̈ʆʃǏːˎˏ-̠ː ˎː  ˏɦʋʌ̈ʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴɦʏȍɰʈǕ 

.˒  ɦ ɺ̈ʈǑʨɰʁɾ ɿ̒ʒɿǌʏɤǆɾ ʃrǗʄʇʆʆˀɿ̓ȉʃ̡ɺʋʁʁʭʋȅʃɦǻʉǗɲʩ̫ȐǍʃɦɺ̈ʈǑʨʒʃʫʌɿǌʏɰʈǕȈʆ
ʃȍʃʫʌɿǌʃʽʃʧɴʅʋʄ̫́ȇʋʊ̒ʄʏȍ̒ 

.˓  ɦ ɺ̈ʈǑʨɰʁɾ ɿ̒ǱʊǳǗʁʁʃʧɴɷʁʃʭʉʊʄʏȋ̒ɷʊǻǈʇʧȅʋʏǗȉʄ̒ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ 
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.̝  ɺɦ̈ʈǑʨɰʁɾ ɿ̒ʒɿǌʏɤǆɾ ɺrɲʬȓɷʨʌɰʈǕ̡ɺʋȇɰ̒ʆˀʃǏʃʧɴʒǐɰʏʐǱʊǸʈʭʉǗɲʩ̫ȐǍʃɦȵɰǐʫɴǱʊʒʃʫʌɿǌ
ʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 

.̞ ɺɦ̈ʈǑʨȍʏʻ̡ʌɴɵʁʃʭʃǗɲʩ̫ȐǍʃ̡ɺʋȅʃɦʏǐ̈ʏʫʁʃʧɴȅʃʁʁʭʋɰʈǕʏʧʁǏʧʄɤǆɦʋǱ̈ʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ʃʧɴ
Ǳʊɵʶǿʉ 

.̟  ɦ ɺ̈ʈǑʨɰʁɾ ɿ̒ɰȀǌ̡ɺʋȋȋʁɴǗɲʩ̫ȐǍʃɰǐʫɴǱʊʒʃʫʌɿǌʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʃʧɴʅʋʄ̫́ȇʋ ̒
.̠ ʊɦɠʄɵʁ̡ʅʃǱʊʏɰʈǕȈʆ ɺɦ̈ʈǑʨ̡ɰʋʈǟɰǗʈʧɿrʃǱʊʒʃʫʌɿǌʃȍʃʫʌɿǌʃ̔ǸɿʧɦȵɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋʃʧɴ
ʱʏȍɰʈǕ˄ 

,ˏˑ ʌʧȐʋȈʆʳʃǱʊʒʱɴƼɿ 
ǱʊʏʧɰȚɦʃ̫ Ȇɦǌɿɦȳ ʋɦʏ̈ʐǗǳʏǲǐɿɿʬɵʈʂǖʈʃʧɴʂʁɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴɦ ʏȍɰʈǕ ʱȵ

ȋɷȃʃʨʇǐɦʁʆɹ ɱɦɿǌɦʏɠʈȋʄʃʧɴɦɱɿǌǗʆ̫ʏʨʐʃʫrʃǗʄɦʁʏɰʈǓʫǸ˄Ǘɲʩ̫ȐǍʃȄȄʲɺʋǗɿɨʌȅʃɦǗɷ̈ʏ ʊɦ̈ʏ
ʏǗȉʄʻǱʊʒʱɴƼɿʱʃʷǻɦʉ ʅ̡ǟɰɦʋʈ̈ʬʋǻǈ ʃɺʬɵǲɴʱǗǱʈˆ 

 ,ˏɦǳʋǱʊɾʽ̡ɾ Ȅɵʁʁǿ ɿ̒ȁǐɰ̡̒ɺʋʅǌʋʻɦǻʉɵʁǿ ɿ̒ȁǐɰ̒ʏǌɴ̒ǻʌʧʏʉˀ ʏɦɺǈɰʧɵǁɰʈǓʫǸ (ɵ,ʏ,ʌ,ɰ,) 
Ƿǐ ʶːˎˏ ɰː̡ʁɾ ʁʨˏ.ˎ ʲɺʋȉʃʱʋɱɰʬɺ˓ɱǎɴʻ˄ʱȂʷȊ́ ɴǿɰʿʱǻʉǱʊʒʱɴƼɿʱʃȅ̫ʃɦǗʄ̈ɦʋɱɰʬɺɵ,ʏ,ʌ,ɰ, 
ˑɱǎɴʻɺɦ̈ʈǑʨǱɿ̒ʄʃǍʉǱʊʇˀʃǌǗɵʑɰʁǐʫɴɵʁɦǿ ʈʒǐɰɦɶǘ̈ʉɿʄ˄  

 ,ːʃʧʉʈʃˀʉɵʫɴɦǗǱʉʄʁʅʫɿ̡ɺʋʏ ǗɦʈɵɦǻʉʁʨʏǌʨǱʊɲɾ ʊyɺǈʈɚʃǌʨʃʧɴɰʁɾ ɿ̒ɦǻʉȋɷʊǻǈʇʧȅʋ
ʲɺʋȉʃɺʬɵǲɴʱǗǱʈˆ 

× ʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐʋ 
ɰ'  ɿʬɵ+ǱʊʋɰʻǗʄǶʶǷǐ ʶǶʄʆ̒ʨ̝ː ˓ˎˎ-  ˒ ˎˎ ˎˎˎ ɺʫȌǘʊʃʧɴʄʫɲƾʋʧɰǶʄ̒ʆʨ˓Ȅɰʻ ɺʋʻ˒ Ȅ̠ɰʻ 
ɱ' ʈʂǖʈ+Ǳʊʋɰ̒ǗʄǶǷʁǐʁǶʄ̒ʆʨ˒ˎˎ ˎˎˏ- ː ˎˎˎ ˎˎˎɺʫȌǘ ʊ ʃʧɴʄʫɲƾʋʧɰǶʄ̒ʆʨ˓ Ȅˎɰʻ ɺʋʻ
ˏ˗ Ȅ̠ɰʻ˄ 

 ɲ' ʂ+ʁǱʊʋɰ̒ǗʄǶǷʁǐʁɦʋʏ̈ʆʨː ˎˎˎ ˎˎˎ ɺʫȌǘ ʊʃʧɴʄʫɲƾʋʧɰʏʊʫʄɦǗɵ̈ʃǸɴˏ˗ Ȅ̠ɰʻ˄ 
× ʏǗȉʄ̒ʌʧʏʉˀ ʏɦȍɰʈǕ 
 ɰ'  ɿʬɵ+ǱʊʋɰʻǗʄǶʶǷǐ ʶǶʄʆ̒ʨ̝ː ˓ˎˎ-ː˓ˎ ˎˎˎ ɺʫȌǘ ʊʃʧɴʄʫɲƾʋʧɰǶʄ̒ʆʨ˓Ȅɰʻ ɺʋʻ˒ Ȅ̠ɰʻ 
 ɱ' ʈʂǖʈ+Ǳʊʋɰ̒ǗʄǶǷʁǐʁǶʄ̒ʆʨː˓ˎˎ ˎ -ˏˏ ˓ˎˎ ˎˎˎɺʫȌǘ ʊ ʃʧɴʄʫɲƾʋʧɰǶʄʆ̒ʨ˓ Ȅˎɰʻ

ɺʋʻ̠ Ȅ̠ɰʻ˄ 
 ɲ' ʂ+ʁǱʊʋɰ̒ǗʄǶǷʁǐʁɦʋʏ̈ʆʨˏ ˓ˎˎ ˎˎˎ ɺʫȌǘ ʊʃʧɴʄʫɲƾʋʧɰʏʊʫʄɦǗɵ̈ʃǸɴ˗ Ȅ̠ɰʻ˄ 
ʋɰƽɾ ʌyʧʃʧɵǂˀʉʏǗȉʄ̒Ǘɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ʃʧɴʈʧʃȉʃʃȍʃʫʌɿǌʃ̔̂  

ˏ'ȉʃʃȍʃʫʌɿǌʃʽˆǗɲʩ̫ȐǍʃȂɴʁȒ ʉǿ ɺ̡ʋȅʃɦʂǙ̈ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ǿ ʈʭʉɺʬɵ̡ɺʋȉʃǲɴ
ʱǗǱʈˆ 
 ɰ-ʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ 
 ɱ-ʃȍʃʫʌɿǌʃɺ̔ɦʁɾ Ǳ̈ʊ 
 ɲ-ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ 
 ɳ-ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ 
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 ː 'ʈʧʃȉʃʃȍʃʫʌɿǌʃ̔̂ Ǘɲʩ̫ȐǍʃȂɴʁȒ ʉǿ ɺ̡ʋʈʧʃȅʃʒʃʫʌɿǌʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ɵʁʃʭʃ˒ &ʄʭʃ'ǲɴɦʋ̈
ɰǐʫɴʒʁʑʫɴɦʆʋ ʂɦǙ̈ʒɦɴƼɿ˄  
 

,ˏ˒ ȐʊʸʏʶǲʃʻʳʃǱʊʒʱɴƼɿʃȍʃʫʌɿǌʃʽ 

 ǱʊɰʶɾɿʻʒǗȀrʃʃȍʃʫʌɿǌʃʽʊʄʏʻǗʄʱʁʏʈʭʉȉʃȐʊʏyʶǲʃʻɰǐʫɴǱʊɷʭʉ ʡǖʊǻǈʇʧȅʋʄɦɴƼ̈ɿɦǳʋ
ʃʱȊȅʉ̡ɺʋʃʩɴɦʂǙ̈ʡǖǗʄɦʏʊ̈ɦʑɴ̈ʃʬʌʅʋʧɿȈʆɰʁɦɾ ʃ̈Ǳʊǵʊʃʧɴɦʏɺǈɰʧɵǁ˄ɺʁɦɾ ʊ̈Ǳʊɦʃ̫ȓɵɦʂǙ̈
ʑɦɴ̈ɦǻʉǱʊȍʉɿrʈǘǱʊɦǗʄɡʄɦʂɠʄʃʧɴȍʉɿrʈǘȐǍʃȈʆʃȍʃʫʌɿǌʃ̔ɦʂɠʄɦȳʃʩɴɦɱɿǌ̡ɺʋȉʃʃȍʃʫʌɿǌʃʽ
ǲǘʁɴʃʧɴǱʊʒʃʫʌɿǌǸʈʭʉǗʄɦʁʏ ʅɦǜɴɦʁɠɿ˄ ɰǐʫɴʃˀʉ ʃɦ̫ǱʊʒɦɴƼɿʃȍʃʫʌɿǌʃ̔ɲʪǸʗʄɰʊɾ̔Ǹɰʻʲʏǌɴʈʭʉʲɺʋ
ȓɵɦǗʄ̈ɦɺ̈ʈǑʨȍʉɿrʈǘǱʊʒʃʫʌɿǌʃȍʃʫʌɿǌʃ̔ʊʄʏʻɦɱɿǌʃʨʈʭʉˇʃʧɴɦǗʄɡʄɦʂɠʄʋʁǏʅʋǸʈʭʉʗɿǌȉʃʫʌɿǌʃ&̔Ǳʊ
ʒʃʫʌɿǌʋǟʄʶʅʫɿ'ʊʄʏʻǗʄʱʁʏ ˄ʏʃǎʏǜʃʽʃȍʃʫʌɿǌʃʽȂʶɴʱʃʷʲɺʋȅʃʈɰʆʨǱʊʒɦɴƼɿʃȍʃʫʌɿǌʃ̔ȓɵǗɿɨʌȅʃ
Ǘɦʄ̈ɦ ǻʉʒǐɰɦʂǙɦ̈ǳʋʃɦȊ ȅʉʲʅʃǱʊʃʧɴʒǐɰʒʃʫʌɿǌǱʊǵʊʗʏȚʐɰʈǕɦɺ̈ʈǑʨȍʉɿrʈǘȐǍ ʃȈʆrʃǱʊʒʃʫʌɿǌ
ʃȍʃʫʌɿǌʃʊ̔ʄʏʻǗʄʱʁʏʃʧɴɷʭʉɰǐʫɴǱʊɦʂǙ̡̈ʅʃǱʊʉʫʁǏȐ ɚʏǌʃʧɴɦʂǙ̡̈ʅʃǱʊʏɰʈǕȈʆʊʄʏʆ̒ʭɰɦ ɲ ˄
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ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  4 

ɷʆʁʬɰʁʨː  
ʃʧʉʈʃˀʉ ʃʧɴʁʏǜʃʸȂʃȇɰʻʆˀʃǏ 

ː,ˏ ʃʧʉʈʃˀʉ 

 ʃȍʃʫʌɿǌʃʽ ɲʪǸǱʊʒʃʫʌɿǌʃʬʌʅʋʧɿʅʋ&ʁʁʃʧɹ ʜɦʏȍɰʈǕ'ɺʁɦɾ ʊ̈ǱʊʌʧʂʨȐ ɚʏǌʁʨʅȚʊʀǕʨʜʌʧʂʨȐ ɚʏǌ
ǗɲʄʻǗɲɴʀǕʨɰǐʫɴǱʊʒʃʫʌɿǌʂʫʊɰʧɵǁ ʊɵȄʏʈǓˀʃǏǱʊǵʊ ʜʁʶȄɰʻʁʶʃɴǲɴʱǗȢʲɺʋʀǕʨ ʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻ
ʏȉƾ ʋʻ˄ɿǗʈɨʌǱʊʒʄǑʄʊȉ ʏǗȉʄʻʃȍʃʫʌɿǌʃʽɲʪȁ ʅʋʧɿʅʋ ɺʁɦɾ ʊ̈Ǳʊ ʌʧʂʨȐ ɚʏǌʁʨʅȚʊʜʌʧʂʨȐ ɚʏǌrʃǱʊ
ǗɲʄʻǗɲɴǗɿɨʌ̡ɿʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻɺʋǗ̒ɲʩ̫ȐǍʃ˄ ʱȊɴȀʈñɦ ʏɠʌʱȹʲɾȄ Oʁsloʱȅʆ̫ʫʈǓ
ʋɦɰ̈ʁʨˑ Ƿǐ ʶːˎˎ ò˓˄  

 ʃȍʃʫʌɿǌʃ̔ȓɵǗɿɨʌȅʃǶɿ̒ʁʫɰȁǸɺʁɦǿ Ǘ̫Ȑ ʉʋǟ̡ɺʋʄʁɦʆɹȀʈɿǗʈɨʌǱʊʀǕʨ̌ɿǗʈɨʌǶʶȅɵʻʜ
ʄʁɦʆɹɿǗʈɨʌǱʊʁʨʅȚʊ̡ɺʋȉʃǗȐ ʄ̒˄ ʃȍʃʫʌɿǌʃ̔ɰʿǗɿɨʌȅʃʄʁɦʆɹǗʄʏʧʁǏȈʆʄ̡ʃǍʈɦȳ ʋɦʅ̈ʋʧɿʅʋɺʁɦɾ ʊ̈Ǳʊ
ʱʏȍɰʈǕʄɦɵǁɰʌʧʁȘʜɲʁʃʧɿ̡ɺʋȓɵʊɰȅʃʏǗȉʄ̒ʁʨʅȚʊ ȋɷʊǻǈʇʧȅʋʃʧɴʏɴƾʈ˄ ʃȍʃʫʌɿǌʃʽȓɵǗɿɨʌȅʃ
ɰʶɾɿʻȁǸʒǙʨ̡ɺʋʊɰɦɳɹ̈ʀǕʨʃʧɴʒǙʨ̡ɺʋȉʃǗȐ ʄ̒ɦʐʉ̈ ɰ̡rɵǐʡǖǗʄɦʏʊ̈ɦʑɴ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏʶǳʋʻʲɺʋ
ȉʃǗʄʏʧʁǏȈʆʃʧɴǸʋʁǏʅʋʀǕʨ̡ɺʋȓɵǗʄɦǗɷɡɿɵʬʋɰǐʫɴʁʨʅȚʊʜʏɴƾʈȅʃȊ ɴ́Ƿʄʻʊʐˀʏ˄ 

 ɺʁɦɾ ʊ̈ǱʊrʃǱʊʄǵǝɹʆʨɲʁʃʧɿrɵǐǗʄɼʧɿʅʋʧɿʅʋ ʜʄɦɴƼ̈ɿɦʏȍɰʈǕʡǖȅʃʋǟʲɺʋʄɦɴƼ̈ɿɲʫɾɿrʈǘ
ʄʲʃǍʈʜʒɿʧʀʧɷʃǿ ʈʭʉʃʩɴɵʁǿ ʉ ȳɦ ʋɦʋ̈ʁǏʅʋ ʃrɲʁʃʧɿʀǕʨȍȓɵʄɦɴƼ̈ɿʀǕʨʃʧɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔˄
ɲʁʃʧɿȂɴʁɦʃ̫ȓɵʊʭʈʄɣǁʬʋǱʊȆǘʏʄ̒ǌʬʊʁǗʈɴ̒ǿ ʈʭʉ ʃrʅʋʧɿʅʋ ǗʄʆˀʃǏʜɺʁɦɾ ʊ̈ǱʊʃʧɴʃʨɿʧʌʧʂʨʌʧʂʨȐ ɚʏǌ
ʂɦǙ̈ǱʊǵʊʜʌʧʂʨȐ ɚʏǌʁʨʅȚʊ˄ Ȋɦ ɴɦȳ ʋɦ ñ̈ɦ ʏɠʌʱȹʲɾȄ OʁsloʱȅʷʆʫʈǓʋɦɰ̈ʁʨˑ Ƿǐ ʶːˎˎ ò˓ ʃȍʃʫʌɿǌʃʽ
ʊʭʈȉʃʅʋʧɿʅʋ ɺʁɦɾ ʊ̈ǱʊʁʨʅȚʊʃʧɴǱʊǗɲʄ̒Ǘɲɴ˄  

ː,ː  ɿʭȄʁʨʃȍʃʫʌɿǌʃʽʏǗȉʄʻǗɲʩʷȐǍ ʃ 
 ɺɦ̈ʈǑʨʏ ǗɦʈɵȅʃʃʬʌɵɰƽʫʌʧʏʉˀǷǐʁː ˎ˓ ǗˎʄɦʁʏɰʈǓʫǸȅʃǻɰ̒ɦɵɹʃʬʌɦǳʋʃɦȊ ȅʉǸɿʧʏǌʨʆʨ
ʌʧʁȘȐ ɚʏǌʄɦɵǁɰʌʧʁȘʃʧɴʃȍʃʫʌɿǌʃ̔Ƿǐʁː ˎː -ˎːˎˑ &ˎʌ.ʄ.ʃ,'ɦɺ̈ʈǑʨʊʭʈɵʶʲɾɰʡǖǗʄɦʁʏɰʈǓʫǸʲǗʄǱǘ ʉ
ʱȳǸǗʄʱʁʏȉʃɵʶɾʬ ʋɱǓʏʻȀʈʊʉʃyȍʃʫʌɿǌʃ̔ʃʧɴ̡ʅǟɰɦʋɵ̈ɦʁɾ ɺ̫ʩɴɦʏɺǈɰʧɵǁ˄ǱʊʒʇʧʌɼǊ̡ ʅǐɰʃȍʃʫʌɿǌʃʽ
ɲʪɿǗʈɨʌʡǖȉʃǱʊʒʃʫʌɿǌʊʭʈǳǐʆʨǗɰʏʭɴȐǍʄˀʃȇɰ̒ʆˀʃǏɦǻʉȉʃǱʊʆʧǶʊǿ ʋɦɿ̈ʭȄʁʨȈʊɰʧɵǁʃʧɴɦǳʋ
ʃɦȊ ȅʉ ɺ̡ʋȉʃǗȐ ʄ̒ʃʧɴɰʁɾ ɿ̒ɰʧɵǁǱʊǸȓʁʧȈʆɦɺ̈ʈǑʨʆǗɴʩɴʃʧɴɷʁʊʫɹǱʊɦǗʄ̈Ǘȅʏʂ̒ʃȃʃʈʃʫʏǜ
ɺ̡ʋȅʃɰȐ ɴȀʈʊʉ ǗyʄʆˀʃǏʒʄ̒ʊʁʃʧɴʄɾǌʫ̫ʄǿǌʋʌʧǸǃɷʨʌyɦɺ̈ʈǑʨʄɦɴƼ̈ɿȐǐrɺɦʋʃ̈ȍʃʫʌɿǌʃ̔ʜʋʁǏȈʆʆʫʁǏʧ
ɰǐʫɴɦǳʋ Ȭɦʏ Ǘɦʈɵȅʃʃʬʌʁʧʏ ȬɦʆʧʆʧʂɰʈǕʅʋʧɿɰʈǕǸɿʧ̡ɺʋȉʃʋɰƽɾ ǗyʄɰʭɿǗʄ̡ɷɴʌʧʂʨȐ ɚʏǌ
ǗʄɰʄɦǻʉǗʄʏʧʁǏȈʆʃʧɴɦʏȍɰʈǕ̡ɺʋȉʃȈʆȂɰ̒Ȃɹ ɺɦ̈ʈǑʨǱʊʒʇʧʌɼǊʏɴƾʈ- ʏɦɺǈɰʧɵǁǗʄɰʄɦǻʉ
ɵʨʊȈʆʃʧɴɦʂǙ̈ʡǖɷʨʌʧɿǗʄǸɷʃǱʃ̡̒ɿǗʄɦʏʊ̈ɦʑɴ̈˄ ɺɦ̈ʈǑʨʏ Ǘɦʈɵȅʃʃʬʌʱǳʋʄʁɾ ɴǲɴɦʋ ʗ̈ʏȚʐɰʈǕ
ʃʧɴǗɲʩ̫ȐǍʃǗɿɨʌ̡ɿȉʃʃȍʃʫʌɿǌʃ̔ʃʧɴǱʊǗʄɰʭɿǗʄ̡ɷɴɦ ȵɰǗʈʧɿʆʧʇʆɦȌ ɰ˄ ʌʧʏʉˀʟɰɷʃʃʩɴǱǘʉǸɰȀǌ
ɷʁʊʫɹɺʿʏǲʁʃ̒ɰǐʫɴǱʊʄʁ̡ʄǘɴʏɰʈǕȈʆɦʏɺǈɰʧɵǁʄɵǁʫʄǑʃǐʡǖȉʃʅʋʧɿȈʆɱǓʏʻȀʈʊʉʸʃȍʃʫʌɿǌʃʽ˄ 
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ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  5 

 ȵɦɰǐʫɴɦǳʋʃɦȊ ȅʉǸɿʧʏǌʨʆʨʌʧʁȘȐ ɚʏǌʄɦɵǁɰʌʧʁȘʃʧɴʃȍʃʫʌɿǌʃ̔ȋɷʊǻǈʇʧȅʋȅʃʒʃʫʌɿǌ
ʌʧʂʨȐ ɚʏǌɦʅǜɴˇʃrǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɰǐʫɴʌʧʏʉˀʊɺǈʃʧɴʌʧʏʉˀʟɰɷʃ˄ ʌʧʂʨȐ ɚʏǌȂɴʁɦʃ̫ʃʩɴʊʭʈʄɣǁʬʋǱʊ̡ ɰ
ʋʈǟǗʄʆˀʃǏʒʄ̒ʊʁʏɰʈǕȈʆǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ʃʧɴǱʊʄɣǁʬʋɷʁȄɹʂʃȃʃʈʃʫʏǜɦɺ̈ʈǑʨɦǷǓ̫ɦȳʊɰɰʁɦɾ ʃ̈
ʏɦɺǈɰʧɵǁ˄ȋɷʊǻǈʇʧȅʋʊʁʆʩɴȁʃʩɴʊɰȚɰʁɦɾ ʃ̈ɦʏɺǈɰʧɵǁʊʄʏɱ̒ǘʭʃɰǐʫɴɰǗʈʧɿ %̞ ɰǐʫɴʈʭʉǷǐʁɦɺ̈ʈǑʨʏ Ǘɦʈɵȅʃ
ʃʬʌǗȅɰ̒ɵʁɾʬʋɱǓʏʃ̒ʧɴʒʇʧʌɼǊʃ̔ɰǐʫɴǷǐʁː ˎ˓ǸˎʆʧɦʏʏȀʈʊʉ ʏyɰʈǕȈʆɦʏɺǈɰʧɵǁɷʭʉɷʁʊʫɹ ǻɦʉʃȍʃʫʌɿǌʃ̔˄
ɺɦ̈ʈǑʨʡǖǗʏʄǸʈʭʉʃʩɴǱʊʊʁʆʩɴʁʫɰɦʃ̫ȋɷʊǻǈʇʧȅʋȅʃǶɿ̒ʌʧȃʃǱʊʈʭʉɵʁʃʭʃɺʬɵǲɴʱǗǱʈʱʃʷ ̂

 ˏ' ɰȐ ɴʃʧɴʆǗɴʩɴʂʃȃʃʈʃʫʏǜʡǖȅʃǗɲʄ̒Ǘǳʃ̒Ȃɴʁʄʊʧȉɾ Ȃɴʁɲʫɾ ȈʆʃʧɴʏȉʏȈʆȉʃ
ʏʨʋʂʈ̓ʌʧǸǃɷʨʌyɦʋ̡̈ʅǐɰʌ,ʄ,ʃ,ɦǻʉʆʧʃʧɿǖʆʧǶʊǿ ȳɦ ʋɦɰ̈ȀǌʏʈȈʆɦʉʃɼˀʊ˄ 
'ː ʅǌʋʋ̒ʁǏȈʆʡǖʂʃȃʃʈʃʫʏǜɦɶǐ̈ʈ̡ʅǐɰʌ,ʄ,ʃ,ʄʁɦʆɹȈʊɰʧɵǁǹ ʃʈʫɱʃʧɴȉʃʉʃǌǱʊʏǗȉɴʁ 

 ʃʧɴɦʋɰ̈ʁʩɰɵʧɿǌʏʈǗʏʄ ɺɦ̈ʈǑʨʁʁʭʋȅʃʂʃȃʃʈʃʫʏǜȉʃʏʈɿǍȈʆʆɦɹ ʋɦ̡̈ʅǐɰʃȍʃʫʌɿǌʃʽ˄ 
ˑ' ʅǌʋʻʋʁǏȈʆɺʋʻʏɰʈǕȈʆʲʅǐɰʌ,ʄ,ʃ,ʃʧɴʒʇʧʌɼǊǸɿʧǗʄɰʄɦǻʉǗʄʏʧʁǏȈʆʃʧɴʏɰˀǌʧʏʧʁǏȈʆ 
 ǻɦʉ ȆɦǌɿɦʋǱ̈ʊʏǗʈʄʄɦɵǁɰʌʧʁȘ̡ɺʋʁʁʭʋȅʃɦȳʃʩɴȐǍʃȈʆǸɰ̡̒ʏǌɴɰǐʫɴǗʏɧɰǸʈʭʉ
 ǳǐɦȄ ʄ̫ɦɴƼ̈ʃʏʈɿǍȈʆǗʏɨʄʉɰʄɦɵǁɰʌʧʁȘʒʃǌʊǸɿʧ˄ 
'˒ ʄɦɴƼ̈ɿȐ ɰʋʌʧʁȘʋʉˀǗȐ ʌǗǸʌʃʧɴʄɦɴƼ̈ʃɵʁʃʭʃʃʧʏǜʧɿʄɣǁʄ̒ǱʊʏʧɰȚȁǐɰ̒ʄɾǉʧɿ̡ɺʋȓɵɷʭʉ
ʄɦɴƼ̈ɿǗɲʩ̫ȐǍʃ̡ɺʋȉʃʃȍʃʫʌɿǌʃ̔ʜɦȵ ʆɦʋʃʧɦȊ ɷʧɿȓɵɷʭʉǗɲʩ̫ȐǍʃʊʄʏʆ̒ʭɰɦɲɰǐʫɴǱʊɦʂǙ̈
ʡǖʌʄǑʂʈ̓ʃȍʃʫʌɿǌʃ̔ʃʧɴǱʊʒʃʫʌɿǌʃȍʃʫʌɿǌʃ̔Ǘʄɦʏʊ̈ɦʑɴ̈˄  

 ǱʊʒʱɴƼɿʱʃʷȅʃʄǵǝ ɹȁ ʃȍʃʫʌɿǌʃʽȓɵʊʭʈɵʶʲɾɰɺʋɺ̒ɦʁɾ ʊ̈ǱʊǸʌʧɷǃȉʃʏǗȉʄ̒Ǘɲʩ̫ȐǍʃ̡ɺʋ
Ǘɿɨʌȅʃȍʏʻ̡ʌɴɦǻʉǱʊʒʇʧʌɼǊʃ̔ɦʏɺǈɰʧɵǁɦɺ̈ʈǑʨʄɦɴƼ̈ʃɰǗʈʧɿrʃǱʊȐ ʉȈʉʄ̡ʃǍʈɦʁɠɿr ʃɵʁɦɾ ɺ̫ʩɴ
&Ǘʏɨʄʉɰɵʁɦɾ ɺ̫ʩɴ'ʃʧɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ǘɲʩ̫ȐǍʃǗɿɨʌȅʃɦʋɰ̈ʁʩɰɵʧɿǌʡǖʁʁʭʋʉɰʃʧɴʉɰʋʶȄʶȀʈ
ʃȍʃʫʌɿǌʃʽʆʨǗʄʇʆȄȄ ɺʬɵǸȀʈʊʉǱyʊɦʂǙ̈R&Dɱǘʭʃʟɴ ǱʊʁʧɹʉɰR&D ǱʊʁʧɹʱǗɲɞɴȉ́ʏʫʨʃʗʄɰʊɾʽ
ʃʧɴɰʈǕʌʧʂʨSoftware Ǳʊʄɾǌʫ̫ʄǿǌʋ ʃʧɴʁʨʅȚʊ˄ 
 Ǘʄʇʆʈʭʉ ʃrǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɲʪȐ ɰʋʌʧʁȘʋʉˀɰǐʫɴǗʏɧɰ̡ɺʋ ʂɦǙ̈Ȋ ɴ́ʏɰʈǕȂɰ̒ʁɴʃʧɴʏɰʈǕȈʆ 
R&D˄ ɺʬɵǸǗɲʩ̫ȐǍʃǗɿɨʌȅʃɦʋɰ̈ʁʩɰɵʧɿǌʡǖʏʐǱʊǸʈʭʉȐ ɰʋʌʧʁȘʋʉˀ ɺɦ̈ʈǑʨʄɦɴƼ̈ʃʏɰʈǕȈʆ
ʃȍʃʫʌɿǌʃʽʊʄʏʆ̒ʭɰɦɲȋɷʊǻǈʇʧȅʋɰʿɰʁʆʫɴʄʃǌȊ ɴ́ʏɰʈǕɰǐʫɴǱʊʄɦɴƼ̈ʃǱʊɦʅǎʊʄɦɵǁɰʌʧʁȘʃʧɴʏɰʈǕȈʆ
ȇɾʧɷǃʬʄʃʨʉɰʈǕʄɦɵǁɰʌʧʁȘʆʨȐ ɰʋʌʧʁȘʋʉˀ ȳɦʗʏȚʐɰʈǕɺʬɵǱʊʅǜʆǙʅȚʉʃȍʃʫʌɿǌʃ̔ɦȵɰʈǓʫǸ  ˄
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ɷʆʁʬɰʁʨˑ 
ʌʧʂʨȐɚʏǌʒʱɴƼɿ 

.ˑˏ ʏɦɵɰǌʨɦʅǌ̈ʈ 
 ʒɦɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃ̔ȋɷȃʃʨɦɱɿǌǷǐ ʶːˎː ɲːʪǸǱʊʒɦɴƼɿɦʋɰ̈ɺʁʄʬɴɦȵɰʈǓʫǸǗɿɨʌȅʃʒʃʫʌɿǌɦǻʉ
ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧ (NIS) Ǘɰʏʭɴ̡ʅʃǱʊɦȵȋɷȃʃʨɦɱɿǌɵʁʃʭʃʄʨɲʪɦȵȋɷȃʃʨʇǐɦʁʆɹ ɱɦɿǌɦʏɠʈȋʄʃʧɴɦɱɿǌ
Ǘʆ̫ʏʨʐʃʫ˄ǱʊʒɦɴƼɿɦʃ̫ʏʶɦȬǗʄʈʬʋʁʧʃǐʃˀʉʄɻʈʆʨʒɴƾȈʆ/ȐǍ ʄˀʃʏʶǲʃʻȂʶɴɲ˒ʪ̂(ˏ' ȐǍ ʄˀʃȓɷʨʌɰʈǕ
ʃʧɴǗȐ ʌǗǸʌʊɺǈ(GRI)&ː'Ǘɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏ (̒IHL)&ˑ'ʏʐǗǳʏȓɷʨʌɰʈǕ(BE) ʃʧɴ&˒ 'ʒɴƾǱʊʈʧʃ
ʲʈʃʊǻǈʇʧȅʋ˄ɰʧɵǁǱʊɦʃ̫ȂʈȂʊǱʊɦʂǙ̡̈ʅʃǱʊʃʧɴǱʊɦʊɠʄɵʁʉʫʁǏȐ ɚʏǌʡǖȅʃǗɿʩʈǗɿɨʌɦɺ̈ʈǑʨʏʫǗɰʩɿȈʆ
ʃʧɴǗʄʏʧʁǏȈʆ˄  

.ˑː ʱǳʋʄʶɾɴ 
 ʱǳʋʄʶɾɴɵʈǑɴʏǗȉʄʻʒʱɴƼɿʱʃʷɲʪɦɺ̈ʈǑʨʅǌʋʃ̒ʬʌʁʧʃǐʃˀʉ ʃrǱʊȅ́ʃ̒Ǘʄȉɾ ʆʨʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ
ȵɦȋɷȃʃʨɦɱɿǌȂɴʁʄʨ˄ʒɦɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃ̔ǗɿɨʌȅʃǗʄʈʬʋʆˀɿ̓ȉʃǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ȀʈǗɲʩ̫ȐǍʃɺʬɵǸɵʶɾʬ ʋ-
ɵʶǿʉ  ɺrɲʬʏʐǱʊʄɤǝǗʄɸ ʈʃʧɴʗʄʏɲƾɦʅǜɴ̌ ˄ 

 ǱʊɦʂǙ̈ʒɦɴƼɿɦʃ̫  ȉʃʱǳʋʄʶɾɴǗʄʈʬʋʁʧʃǐʃˀʉ ɵɴǗɰɴʃʧɴʅǜʆǙʅȚʉʆˀɿ̓ȉʃʒʁʆʨʃȍʃʫʌɿǌʃ̔ʳʃ
ʅʋʧɿʅʋ ʌʧʂʨȐ ɚʏǌʊɵȄʏʈǓˀʃǏʃʧɴʁʨʅȚʊʊʭʈȂɴʁǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ ɰǐʫɴʊʉʸɦʆʋˑǷǐ ʶ &ː ˎˏ̠+
ːˎːˏ'˄ ʆˀɿ̓ȉʃɦʃ̫ʃʩɴɷʭʉʡǖȋɷʊǻǈʇʧȅʋʃʧɴȐǍʄˀʃɺrʁɦʁɠɿɰǐʫɴǱʊɦʋɰ̈ɰʈǓʏǱ̒ʊʉʋɺ̒ʩɴʒʁʆʨʃȍʃʫʌɿǌʃʽ
ʃrǗɲʩ̫ȐǍʃʂʫʊɰʧɵǁɦȵɰǐʫɴǗʄɦʁʏɰʈǓʫǸ ʃʧɴʄɦǗʈ̈ʡǖǱʊǵʊɦʊɠʄɵʁɦǳʋʃɦȊ ȅʉ ʃʧɴ̡ʅʃǱʊǗʄɰʄɦǻʉ
ʋɰƽɾʏyɿȘʃʫʈˀɿ&ɦ ǳʋʱȬʊʭʈʈʭʉ'˄   

ˑ, ʌˑʧʂʨȐɚʏǌǗɦɷʏ̈ ʊɦ̈ʏʏǿʁɰɲʶʊʬ 
 ʄɣǃʨʒɴƾȈʆɦʏɺǈɰʧɵǁ̡ɺʋǗɿɨʌȅʃɦǗʄ̈ʏǗȉʄ̒ɦǗɷ̈ʏ ʊɦ̈ʏʏʶǿɰɲʊʁʬɦȵɰǐʫɴʒɦɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃ̔
Ƿǐ ʶːˎːːɦ ʃʷ ʁʁʭʋȅʃʆʨǱʊǗʏɴ̒ʄɣǃʨʒɴƾȈʆɦʏɺǈɰʧɵǁɦȵǗʆʷȋǸǿɵǗɰɰʈǓʫǸ ʏǗȉʄ̒Ǳʊɷʁɦʊɝʃ
ʏɦɺǈɰʧɵǁǷǐ ʶːˎːː̡ ɺʋǗɿɨʌȅʃɦʂǙɦ̈ǻʉʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧɦȵǷǐ ʶːˎːˏ˄ǱʊʒʱɴƼɿʱʃʆ̫ʧʃʧɿǖɦʈ̈ʋʏɰʈǕȈʆ
ʃȍʃʫʌɿǌʃ̔ɰǐʫɴɵʁɦǿ ʈǗɲʩ̫ȐǍʃ ɺ̡ʋʏǍʧɿɦȵɰǐʫɴ̡ʅǐɰɰʈǕʃǌȐ ʋ ʃʧɴɦʏȍɰʈǕ˄ȀȋɴǲɴʱǗǱʈʱʃʷʄǵǝ ɹ
ʒʁʆʨɵʁʃʭʃrʃǗɲʩ̫ȐǍʃɦ ǳʋʱȬʏʊʫʄɺ̡ʋǗɿɨʌɦʂǙ̈ʒɦɴƼɿʃʧɴɵʁʃʭʃʏǿʁ ɰɲʁʊʬʊʄʏȍ̒Ȁʈɦɱɿǌʃʧɴʌʧʏʉˀ˄ 

 ɵʶʃʭʃʏʶǿ ɰɲʁʊʬrʃʒɴƾȈʆɦʏɺǈɰʧɵǁǲɴɦʋǗ̈ɿɨʌȅʃɰʶɾɿʻʊʬʄʈʃǌȀʈʊʬʄʈʃǌˆὲ = 
Ⱦ ʲɺʋ

ὲ ɿʶǿɴʡǖɵʶʃʭʃʏʶǿɰɲʶʊʬʄɻʈNɿʶǿɴʡǖʏȉȉǗɿʳʃɵʁʃʭʃǗɲʩ̫ȐǍʃʲɺʋȉʃʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ
ɰǐʫɴɵʁɦǿ ʈǗɲʩ̫ȐǍʃɦǳʋ ȬɦȂɴʁʒʏʻɦȵɰǐʫɴȋɷȃʃʨɦɱɿǌʃʨʈʭʉˇ&̡ɺʋǗɿɨʌȅʃɰʁɾ ɿ̒ʡǖɦʏǕ̈ʃʩɴ.*˓ɦ ȵ
ʁʨɦʃ̫ ǻɦʉȐ ʊɰʃǘɴʈɰʈʧʃȉʃʆˀɿ̓ȉʃɦʃ̫'Eɿʁǿ ɴʡǖʊʩʈʏɴǲɴrʃʋ ʈɦǟɡɴ&margin of error'̡ ɺʋǗɿɨʌ
ȅʃɰʁɾ ɿ̒ɦʏǕ̈ʃʩɴ˓ #ʃʧɴὤȾǸɿrʈǘʏǌɴ̒ǻʊrʃɰǗʈʧɿɦɷɝǸɰ̒&Ǘɿɨʌȅʃɰʁɾ ɿ̒ʉɰɦʏǕ̈ʃʩɴˏ *˗˔ɦȵʁʨɦʃ̫
ʏǗȉʄ̒ɰǗʈʧɿɦɷɝǸɰ̠̒ ˓#'˄ ɵʶʃʭʃʏʶǿɰɲʶʊʬʄɻʈʱʃʷ ǗɿɨʌȅʃʲɰɿǗʈɨʌʱȳȀʈɵʁʃʭʃrʃǗɲʩ̫ȐǍʃɦ ǳʋʱȬ
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ʏʊʫʄɺ̡ʋǗɿɨʌɦʂǙ̈ʒɦɴƼɿɦȵɰǐʫɴɦɱɿǌʃʨʈʭʉˇȀʈʊʬʄʈʃǌ̂n = ʲɺʋNɿʶǿɴʡǖɵʶʃʭʃʃrǗɲʩ̫ȐǍʃɦ ǳʋ
ʱȬʏʊʫʄɺ̡ʋǗɿɨʌɦʂǙ̈ʒɦɴƼɿɦȵɰǐʫɴɦɱɿǌʃʨʈʭʉˇ˄ 

Ȁȋɴˑ, ɵˏʶʃʭʃǗɲʩ̫ȐǍʃɦ ǳʋʱȬʏʊʫʄʳʃʒʱɴƼɿ1 ʃʧɴɵʁʃʭʃʏǿʁ ɰɲʁʊʬʊʄʏȍ̒Ȁʈȋɷȃʃʨɦɱɿǌʃʧɴʌʧʏʉˀ  

ȋɷȃʃʨɦɱɿǌ 
ɵʁʃʭʃǗɲʩ̫ȐǍʃɦ ǳʋʱȬʏʊʫʄ ɵʁʃʭʃǗɲʩ̫ȐǍʃʏʶǿɰɲʶʊʬ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ʏʊʫʄ ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ʏʊʫʄ 
ȋɷȃʃʨʇǐɦʁʆɹ ːˑˏ  ː ˖˒˗  ̝ ˏˎ̟ ˎ  ̟ ˏ˖  ̝ ˏ˖  ̝ ˑ˕  ː
ʱʏɠʈȋʄ ˑˑ  ˒ ˏ˓ː  ̝ ˏ˖˔  ˎ ˏ˔  ˎ ˏ˔  ˎ ˑː  ˎ
Ǘʆ̫ʏʨʐʃʫ ːˎ  ˒ ˏˏ˕  ˒ ˏˑ˕  ̟ ˏ˓  ˏ ˏ˓  ˏ ˑˎ  ː

.ˑ˒ɰǗʈɴʏʶɾʭʊ 
 ɰǗʈɴʏʶɾʭ ʊʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃ̔ɦʃ̫ ǗɿɨʌȅʃʄɦɴƼ̈ɿɦʑɴ̈ɦǻʉǗɰɧʈǱʊǵʊʄɦɵǁɰɦʁʏʊʄʏȄ̒ʉɰǻǈ ʃ
ʏǍʧɿʧʌʧʁȘȐ ɚʏǌʄɦɵǁɰʌʧʁȘʃʧɴʃȍʃʫʌɿǌʃ̔r ʃʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊɦɺ̈ʈǑʨǗʄʈʬʋʁʧʃǐʃˀʉʒʁʆʨ
ʏɰʈǕȈʆʂɦǙ̈ʃȍʃʫʌɿǌʃ̔ȀʈǗɲʩ̫ȐǍʃȄȄ ȵɦɰʈǓʫǸ˄ɰǐʫɴɰǗʈɴʏɾʁʭʊɦʃ̫ʊʭʈȉʃǗʄȃʃʄʁʈʭʉɵʶʃʭʃʲɺʋ
ȅʃǗʄʈʬʋȉʃɺʬɵǲɴʱǗǱʈˆ 
 ,ˏ̡ ʅǐɰʒɿǌʏɤǆ ɾ 

¶ ʆˀɿʼȉʃɿʶʄʃʻʒʱɴƼɿ 
¶ ʆˀɿʼȉʃʒʁʆʨǗɲʩ̫ȐǍʃ 
¶ ʆˀɿʼȉʃʒʁʆʨʈɚʃǌʨʒɦɴƼɿ 
¶ ʋɰƽɾ ʊyʄʏǗ̒ɲʩ̫ȐǍʃ 
¶ ǗʄɦʇʁǗɲʩ̫ȐǍʃ 
¶ ȈʆǸɰʈǕʏʧʁǏʧrʃǗɲʩ̫ȐǍʃ 

 .ː ʆˀɿʼȉʃʁʬʱȳʒʁʆʨǗɲʩ̫ȐǍʃ 
¶ ʏɰʈǕȈʆɵʈǑɴʊʄʏǗ̒ɲʩ̫ȐǍʃ 

 ˑ,ʏɰʈǕȈʆǗȐ ǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ 
 ,˒ʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 

¶ ʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ 
¶ ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ 
¶ ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ 
¶ ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ 

                                                                            

1 ȉʃ̡ɿʒɴƾȈʆɦʏɺǈɰʧɵǁ̡ɺʋȉʃɵʁʃʭʃʒǐɰɵʬʋʊʭʈǱʊǵʊǶʄ̒˓ Ȅɰ̒ɦʑʨɴɦȳ Ǘɿɨʌȅʃȋʄ̒ʄɣǁʬʋ ȵɦɰǐʫɴʌʧʏʉˀȂɴʁʆʨʊɦʃ̫˄ ǻɦʉ ʑ̡ɰ ȵɦɰǐʫɴ
ʌʧʏʉˀ ʏɦȍɰʈǕɵʁʃʭʃɦʃ̫ʈʧʃȋʄ̒ʄɣǁʬʋʃʬʌʒɴƾȈʆɦʏɺǈɰʧɵǁ̡ɺʋȉʃʏɰʈǕȈʆɦʏɺǈɰʧɵǁɦȵɰǐʫɴ̡ʅǐɰʈʭʉɵʁʃʭʃɺʬɵǸˆ ʅ̡ǐɰȐ ʏȄ ɲɾ ʄɰǜ
ʃʱȊȅʉ ʅ̡ǐɰʋɰ̒ɺʫʁʋɰ̒ȋʉ ʃʧɴ̡ʅǐɰʒʄʊʁǗɿʩʈɰǗʈʧɿʈʂǖʈʏʧɰȚɵʫ̫˄   
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 ,˓ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʃʧɴǱʊɵʁǿ ʉ 
 ,̝Ǘʄʇʆʂʃȃʃ 
 ˕,ǗʄʇʆʆˀɿʼȉʃʏǗȉʄʻʃȍʃʫʌɿǌʃʽ 
 ,̟ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊɰǐʫɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ 
 ,̠ ǳɦʋʄʁɾ ɴʃʧɴʋʁǏʅʋ ʃrʃȍʃʫʌɿǌʃ̔ 
 ˏ ,ˎǱʊǳǗʁʁʊʄʏȋ̒ɷʊǻǈʇʧȅʋ ȳɦ ʋɦʃ̈ȍʃʫʌɿǌʃ̔ 
 ˏ ,ˏʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽʲɺʋɰʶʆʫɴʒʃʫʌɿǌ ʜȅʃʱȅʷʄɴʻʱǶʋ 
 ˏ ,ːǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕʃʧɴʌʧʂʨǱʊȇʊ 

ˑ,˓ Ǳʊʲɰʳɵǐʁʧʃǐʃˀʉ 
 ʄɣǃʨʏʶɾʭ ʊʲɺʋȅʃʄʁɦʆɹ ʐɦʉ̈ǗɿɨʌȅʃǗʄʈʬʋʈɰʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧ&NIS) ʱǻʉʈɚʃǌʨʏǗʈʄ
ʏǗʈɩʋȀʈǱʋʄʊʧɦɵǂʁ̡ɺʋȅʃɰʁɾ ɿ̒ ɺɦ̈ʈǑʨǗɰɧʈɷʁȄɹʲʅǐɰʲɰrɵǐʁʧʃǐʃˀʉʄʃǌʄʁɦʆɹȈʊɰʧɵǁ˄ 

 Ǘɰɧʈʒǐɰ̡ɰʳɺʳʃʅ̡ǐɰ̡ɰrɵǐʁʧʃǐʃˀʉʲɺʋȉʃǗʄȃʃǗɰɧʈˎ ʊˏʬʄ ʃʧɴʏȉɷʧɰ.̞ ʊʬʄǗɿɨʌȅʃʁʁʭʋ
ǱʊʄɾǇʫ̫ʄǿǇʋ ʋɦǱ̈ʊ̡ɰɰʁʐʫʏ ʃʧɴǻɰʻʱʋɱɰʬɺɰǐʫɴȀȋɴ̡ ɺʋʄʁɦʆɹʊʭɵɰǐʫɴɦ ǳʋʄʶɾɴʲɰɿǗʈɨʌɰʶʐʫʏ
ȈʆʈʧʃʏʫʨǳǐȈʆʈʧʃɵȗʏȌ̒ ʏ ʃ̒ʧɴȈʆʈʧʃɦ ʆɹʱʋɹ ʏʶʱȬʄɦɴƼ̈ʃɲʫɾȈʆrʃʁʧʃǐʃˀʉʲɺʋȅʃǗʄʈʬʋ˄
Ǘʄʏʧʃɦʄ̈ȉʃʄɤǝ ʜǱʊʏɴǜˀʉǿ ʈʭʉǗɿɨʌȅʃʊɰɦɳɹ̈Ǘɰɧʈʒǐɰ̡ɰrɺʃʩɴɦʂǙ̈ǱʊȂɰʻʁɴʱȳʈɚʃǌʨǗɿɩɿʆʧʃʧɿǖ
ʲɺʋʁʁʭʋɱʫʏǗɿɨʌʋɦʈ̈ɚʃǌʨʏȉǔ ʏʃʽɺɦ̈ʈǑʨ̡ɰɿǗʈɨʌʁʧʃǐʃˀʉȂɴʁɦȄʷ˄ ɷʁȑ ʃʄȄǎ ʄʻʄɣǃʨʏɾʁʭʊ̡ɺʋȅʃ
ʏȉǟ ɿʊʭɵʐɦʉ̈Ǘɿɨʌȅʃʄɣǃʬʃɦȳʒǐɰȍʉʄɣǁʬʋʁʧʃǐʃˀʉɰǐʫɴɰʫʁʆǖʬʁˀʊ˄  

 Ǘɰɧʈʒǐɰȍʉʄɣǁʬʋʁʧʃǐʃˀʉ ʃr̡ʅǐɰ̡ɰrɵǐʁʧʃǐʃˀʉʲɺʋȉʃǗʄȃʃǗɰɧʈˎ ʊˏʬʄ ʃʧɴʏȉɷʧɰ.˓ ʊʬʄ 
Ǘɦʄ̈ɰʈǕʌʧʂʨʄɣǁʬʋʁʧʃǐʃˀʉǗɿɨʌȅʃɦʊɠʄɵʁɦǻʉǗɰɧʈʒǐɰɷʁȄɹ ʃʧɴɦǗʄ̈Ǘȅʏɰ̒ʈǕʌʧʂʨ CSPro˄ ɰʈǕʌʧʂʨȍʉʄɣǁʬʋ
ʁʧʃǐʃˀʉ ʃɦ̫ǗɿɨʌȅʃɶǘɴǱɿ̒ǱʊȍʉʄɣǁʬʋȐ ɰʋǑɴɦʋǗ̈ʄʏʧʁǏȈʆʃʧɴǱʊɷʭʉʆʧʃʧɿǖʄɤǝr ʃʁʧʃǐʃˀʉǸ
Ǘɦɵ̈ʃɦʋɰ̈ʈʫʃʃʩɴǻɰ̒ʡǖɦǗʄ̈ǗȅʏǸ̒ʅǘʬʌǱʊ˄ ǱʊʱʊɠʄɵʶʃʧɴʄɦɴƼ̈ɿɰʈǕʌʧʂʨȍʉʄɣǁʬʋʁʧʃǐʃˀʉʱʃɲ̫ʪǸʗʄɰʊɾ̔
ʃʧɴʌʧʂʨȐ ɚʏǌʈʭʉȊ ɴ́ʏǲʁʃ̒ɦȵɰǐʫɴɺʁɦɾ ʊ̈ǱʊȍʉʄɣǁʬʋʁʧʃǐʃˀʉʡǖȅʃǷʄ̒ʊʐʏˀʏʫǗɰʩɿʃʧɴʊɰȚʁʫɰʏǗȉʄ̒
ǳɦʋʄʁɾ ɴʌʧȈɲɦʅǜɴ̌ ʁɦɠɿ˄ ɰǐʫɴǱʊɦʊɠʄɵʁȀȋɴʁʧʃǐʃˀʉ ʃʧɴǗǱʐǙʧɰʏǗȉʄ̒ǱʊʌʧȈɲɰʈǕʌʧʂʨMicrosoft 

Excel. Stata ʃʧɴSPSSǗɿɨʌȅʃʉɰʈɰɦǗʄ̈Ǘȅʏʻ˄ 

ˑ,̝ Ǳʊʱʊɠʄɵʶ ʃʧɴǱʊʅǜʆǙʅȚʉʊȅʉǱʊɾ̔ ʳʃǱʊʒʱɴƼɿ 
 ʊȅʉǱʊɾʽɦʃ̫ǗɿɨʌȅʃɦʊɠʄɵʁʄȄǎʄ̒ʆʨʁʧʃǐʃˀʉǗɿɨʌȅʃ̡ɰrɵǐʃʧɴʏʬɵȄɰʊɦǳʋ ʃrǱʊʒɦɴƼɿʁʁʭʋ 
ȅʃǱʊʟɰȈʆʆʨʈɚʃǌʨʄɦɵǁɰɦʁʏ ʃrȄʉɰǻǈʃʏǍʧɿʧʌʧʁȘȐ ɚʏǌʄɦɵǁɰʌʧʁȘʃʧɴʃȍʃʫʌɿǌʃ̔ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧʃʧɴ
ɲɾʸǗɲʄʻǗɲɴ˄ ʁǗʈɴʻʊȅʉǱʊɾ̔ ʱʃʷǗɿɨʌȅʃʱʊɠʄɵʶʡǖǗʏʄɦȳʃʩɴʁʁʊɴ̒ʊȅʉǱʊɾ ʊ̔ʄʏǗ̒ʄʱʁʏʱʅǜɴʱʁɠɿ
ɰǐʫɴɿʁʄʃ̒˄ ǱʊʅǜʆǙʅȚʉʊȅʉǱʊɾʽɦʃ̫ǸʅǘʬʌǱʊǗɿɨʌȅʃɦʂǙ̈Ȃɴʁɦȵȁǐɰ̒Ǹɿʧʃʧɴȁǐ ɰʻǗɦǱʈǸɿʧǗʆʈȂʶɴ
ȉʃǱʊǻɰ̒ʄǵǝɹ ȵɦɰǐʫɴɦɲʐʁʁʆˀʊʊʄʏʌ̒ʧʁȘȐǍʃǸɿʧʏǍʧɿʧ&http://www.nis.gov.kh)  ˄
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ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  9 

ɷʆʁʬɰʁʨ˒ 
ɵʊʧɿʋɰƽɾʸǗɲʩʷȐǍ ʃ 

,˒ˏ ʱʏɵɰǌʨʅɦǌ̈ʈ  
ɷʁʆʬɰɦʃ̫ʆʧʆɾ Ȅ̓ʒʁʆʨʁǗʈɴ̒&Profile)ʊʄʏʻǗɲʩ̫ȐǍʃʆʨʁʧɺǈȈʆɦʅǜɴ̌ ǻɦʉ ʅ̡ǟɰɦʋʌ̈ʧʏʉˀɰʈǕʃǌȐ ʋ

ʃʧɴʌʧʏʉˀʱʏȍɰʈǕ ʐɦʉ̈ȍɦȆǌɿɦʋǗ̈ʄʌɿǌʧʊʄʏǗ̒ɲʩ̫ȐǍʃɺʬɵǸ ǷǐʁrʃǱʊʄɦɴƼ̈ɿǗʄɦʇʁrʃɰʈǕʏʧʁǏʧǗʄʱʇʁ
Ǘɲʩ̫ȐǍʃʁʶʐʶʳʃǗɲʩ̫ȐǍʃɵʶɾʬ ʋʳʃǱʊʋɰʻǗʄǶʶǷǐ ʶʏɰʈǕȈʆɦʏɺǈɰʧɵǁɵʈǑɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʃʧɴ
Ǳʊɵʁǿ ʉ ʋɦʏ̈ɰʈǕȈʆʃȍʃʫʌɿǌʃʽ ˄

,˒ː ǱʊǗɲʄʻǗɲɴɰǗʈɴʏʶɾʭʊ 
ʏʶǿɰɲʶʊʬǗɲʩ̫ȐǍʃʏʊʫʄɵʶʃʭʃ˗˗ ʏ˒Ǘȉʄʻȋɷȃʃʨɦɱɿǌɵʁʃʭʃʄʨʊʭʈȉʃȋɷȃʃʨʇǐʁɦʆɹ ʱʏɠʈȋʄ 

ʃʧɴɦɱɿǌǗʆ̫ʏʨʐʃʫǗɿɨʌȅʃɦǗɷ̈ʏ ʊɦ̈ʏ ɺɦ̈ʈǑʨʈɰɦʂǙ̈ǱʊʏʧɰȚɦʃ̫˄Ǘɲʩ̫ȐǍʃȉʃɵʶʃʭʃ˗ˏˎ &˗ˏ*˓Ȉɲʊʉ'
Ǘɿɨʌȅʃʊɰɦɳɹ̈ ʃʧɴǗɲʩ̫ȐǍʃȉʃɵʶʃʭʃ˖˒ &˖*˓ Ȉɲʊʉ'ʈʧʃǗɿɨʌȅʃʊɰɦɳɹ̈ʱʁ˄Ǘɲʩ̫ȐǍʃȅʃ
ʏȉǔ ʏʃʽʱǸɲɷˀʉȉʃɵʶʃʭʃ˖˖ː &˗˔*̠ Ȉɲʊʉ'ʃʧɴȉʃǱʊʄɺʧɦʏʂȉʃɵʶʃʭʃː˖Ǘɲʩ̫ȐǍʃ&ˑ *ˏ 
Ȉɲʊʉ' &ʊʬʄȈʆ˒ .ˏ'˄ Ǘɲʩ̫ȐǍʃȅʃɦʂǙ̈ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ȉʃǗɿʩʈ̡ɿ ː *ˎ̝  Ȉɲʊʉʃʧɴʈʧʃȉʃ
ʃȍʃʫʌɿǌʃʽȉʃɵʶʃʭʃ˕ *̠˒ Ȉɲʊʉ ɺʬɵȅʃʄǵǝɹɰǐʫɴȀȋɴ˒ .ˏ˄  

ʊʬʄȈʆ,˒ˏ ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǱʊʲʄɴʲɵɰɰǗʈɴʏʶɾʭ ʊ  
 

 

 

 

 

 

 

 
 

 

 

 

 

ʏʶǿɰɲʊʁʬǗɲʩ̫ȐǍʃ 
ɵʶʃʭʃ˗˗  ˒

Ǘɲʩ̫ȐǍʃȅʃɷʭʄɵʶʃʭʃ  
˗ˏ  ˎ(˗ ,ˏ #˓) 

Ǘɲʩ̫ȐǍʃʈʧʃȅʃɷʭʄɵʶʃʭʃ 
˖  ˒( ,̟ %˓) 

Ǘɲʩ̫ȐǍʃȅʃʅǌʋɵ̒ɦʈǘ̈ʉ 
ɵʶʃʭʃ ˖˖  ː(˗̝ *̠%) 

Ǘɲʩ̫ȐǍʃʄɺʧɦʏʂ 
ɵʶʃʭʃ ː  ̟( ,ˑ #ˏ) 
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Ȁȋɴ˒,ˏ ɵʁʃʭʃʃʧɴȈɲʊʉʳʃǗɲʩ̫ȐǍʃȉʃʃʧɴʈʧʃȉʃʃȍʃʫʌɿǌʃʽ 
Ǘɲʩ̫ȐǍʃ ɵʶʃʭʃ Ȉɲʊʉ 

ȉʃʃȍʃʫɿǌʃʽ ˏ˖  ː ːˎ*˔ 
ʈʧʃȉʃʃȍʃʫɿǌʃʽ ˕ˎ  ˎ ˕˗*˒ 

ʏʊʫʄ ˖˖  ː ˏˎ  ˎ
 

ʊʬʄȈʆ,˒ː ɵʁʃʭʃʃʧɴȈɲʊʉʳʃǗɲʩ̫ȐǍʃȉʃʃʧɴʈʧʃȉʃʃȍʃʫʌɿǌʃʽ 

Ȁȋɴ˒,ː ʃʧɴʊʬʄȈʆ˒ ,ˑ ȅʃʄǵǝɹʆʨǗɲʩ̫ȐǍʃȉʃ ʃʧɴʈʧʃȉʃʃȍʃʫʌɿǌʃ̔ȀʈȋɷȃʃʨɦɱɿǌɰǐʫɴɦȄʷ
ȋɷȃʃʨʇǐʶʱʆɹǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ȉʃɵʁʃʭʃ˗˓ &ː˕*ˏȈɲʊʉ'ɰǐʫɴɵʁɦǿ ʈˑ˓ Ǘˎɲʩ̫ȐǍʃʲɺʋȅʃ
Ǘɦɷ̈ʏ ʊɦ̈ʏ˄ ɱɦɿǌɦʏɠʈȋʄǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ȉʃɵʁʃʭʃ˒ˑ &ˏ˒*ˑ Ȉɲʊʉ'ʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫȉʃ
ɵʶʃʭʃ˒ &˒ˏ ,̠ˎ Ȉɲʊʉ'˄ ʄɦ̡̈ʅǟɰȀʈʁʧʃǐʃˀʉ ʉɦɴ̈ʏ ɴɦƼɿɦɳɹ̈ȁ ȵɦȋɷȃʃʨʇǐɦʁʆɹǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽ
ȉʃȈɲʊʉ Ǘɦɵ̈ʃǸɴɦɲ˄ &ʏʬʈɦʈ̈ʋȀȋɴ˒ ,ː ʃʧɴʊʬʄȈʆ˒ ,ˑ ʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˒,ː ɵʁʃʭʃʃʧɴȈɲʊʉʳʃǗɲʩ̫ȐǍʃȉʃʃʧɴʈʧʃȉʃʃȍʃʫʌɿǌʃʽȀʈȋɷȃʃʨɦɱɿǌȂʶɴˑ 

Ǘɲʩ̫ȐǍʃ 
ȉʃʃȍʃʫʌɿǌʃʽ ʈʧʃȉʃʃȍʃʫʌɿǌʃ̔ ʏʊʫʄ 
ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 

ȋɷȃʃʨʇǐɦʁʆɹ ˗  ˓ ː˕*ˏ ː˓  ˓ ˕ː*˗ ˑ˓  ˎ ˏˎ  ˎ
ʱʏɠʈȋʄ ˒  ˑ ˏ˒*ˑ ː˓  ̟ ˖˓*˕ ˑˎ  ˏ ˏˎ  ˎ
Ǘʆ̫ʏʨʐʃʫ ˒  ˒ ˏ˗*ˎ ˏ˖  ̞ ˖ˏ*ˎ ːˑ  ˏ ˏˎ  ˎ

ʏʊʫʄ ˏ˖  ː ːˎ*˔ ˕ˎ  ˎ ˕˗*˒ ˖˖  ː ˏˎ  ˎ
 

 

ˏ˖ː
&ː *ˎ̝#'

ʈʧʃȉʃʃȍʃʫʌɿǌʃ̔
˕ˎ &ˎ̞ *̠˒#'
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ʊʬʄȈʆ,˒ˑ ȈɲʊʉrʃǗɲʩ̫ȐǍʃȉʃʃʧɴʈʧʃȉʃʃȍʃʫʌɿǌʃʽȀʈȋɷȃʃʨɦɱɿǌȂʶɴˑ 

 

,˒ˑ ǗɲʩʷȐǍ ʃȉʃ ʃʧɴʈʧʃȉʃʃȍʃʫʌɿǌʃʽ Ȁʈʌʧʏˀʉ 
ɰǐʫɴȀȋɴ˒ .ˑʄǵǝɹǱ ʄ̡ɴ̡ɵɰȈɲʊʉǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽȀʈʌʧʏʉˀ  ˄Ǘɲʩ̫ȐǍʃ̡ɺʋʏǍʧɿɰǐʫɴ

ʌʧʏʉˀ ʏɦȍɰʈǕȉʃʃȍʃʫʌɿǌʃʽɵʶʃʭʃˏˎ Ǘˎɲʩ̫ȐǍʃ ʏɦǕ̈ʃʩɴˏ˗*ˑȈɲʊʉɰǐʫɴɵʁɦǿ ʈ ˓ ˏ Ǘ̠ɲʩ̫ȐǍʃɵʶɦȇʷ
ʌʧʏʉˀɰʈǕʃǌȐ ʋȉʃʃȍʃʫʌɿǌʃʽɵʶʃʭʃ˖ːǗɲʩ̫ȐǍʃ ʏɦǕ̈ʃʩɴːː*Ȉ̝ɲʊʉɰǐʫɴɵʁɦǿ ʈˑ˔ Ǘˑɲʩ̫ȐǍʃ˄  

Ȁȋɴ˒,ˑ ɵʁʃʭʃʃʧɴȈɲʊʉʳʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ  
Ǘɲʩ̫ȐǍ ʃ ɵʶʃʭʃʃȍʃʫʌɿǌʃʽ Ȉɲʊʉ Ǘɲʩ̫ȐǍʃʏʊʫʄ 

ɰʈǕʃǌȐʋ ˖  ː ːː*˔ ˑ˔  ˑ
ʱʏȍɰʈǕ ˏˎ  ˎ ˏ˗*ˑ ˓ˏ  ̠

ʏʊʫʄ ˏ˖  ː ˒ *ˏ̠ ˖˖  ː

Ȁȋɴ˒,˒ ʒǗȀʊʄʏǗ̒ɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ȀʈȋɷȃʃʨɦɱɿǌȂʶɴˑǗɿɨʌȅʃʄǵǝ ɹȀʈʌʧʏʉˀ ʅɦǜɴǳǐ
ʅɴ̡ ɺʊȋ˄ɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦɱɿǌǗʆ̫ʏʨʐʃʫʏ ɴɦƼɿɦɳɹ̈ȁǗɲʩ̫ȐǍʃɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋ ȉʃ
ȈɲʊʉɱǓʏǸ̒ɴʌʧʏʉˀʱʏȍɰʈǕ̡ɺʋȉʃː˖*Ȉ̝ɲʊʉˏ ˔*Ȉ̞ɲʊʉ ʃʧɴː ˎ*Ȉˎɲʊʉɦ ʊɠɴǳǐ˄
&ʏʬʈʈɦ̈ʋȀȋɴ˒ ,˒ ʃʧɴʊʬʄȈʆ˒ ,˒ ʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

 

 

ː *̞ˏ

ˏ *˒ˑ
ˏ *̠ˎ

˕ *ː̠

˖ *˓̞
˖ *ˏˎ

,ˎˎ

ˏ ,ˎˎ

ː ,ˎˎ

ˑ ,ˎˎ

˒ ,ˎˎ

˓ ,ˎˎ

˔ ,ˎˎ

˕ ,ˎˎ

˖ ,ˎˎ

˗ ,ˎˎ

ȋɷȃʃʨʇǐɦʁʆɹ ʱʏɠʈȋʄ Ǘʆ̫ʏʨʐʃʫ

ȉʃʃȍʃʫʌɿǌʃʽ
ʈʧʃȉʃʃȍʃʫʌɿǌʃʽ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  12 

Ȁȋɴ˒,˒ ɵʁʃʭʃʃʧɴȈɲʊʉʳʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔Ȁʈȋɷȃʃʨɦɱɿǌʃʧɴʌʧʏʉˀ  

Ǘɲʩ̫ȐǍʃ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃȉʃ 
ʃȍʃʫʌɿǌʃʽ 

Ȉɲʊʉ 
Ǘɲʩ̫ȐǍʃ
ʏʊʫʄ 

ɵʶʃʭʃȉʃ 
ʃȍʃʫʌɿǌʃʽ 

Ȉɲʊʉ 
Ǘɲʩ̫ȐǍʃ
ʏʊʫʄ 

ȋɷȃʃʨʇǐʶʱʆɹ ˒  ˎ ː ,̟  ̝ ˏ˒  ˎ ˓  ˓ ː ,̝  ː ːˏ  ˎ
ʱʏɠʈȋʄ ˏ  ˑ ˏ ,̝  ̞ ˕  ̟ ˑ  ˎ ˏ ,ˑ  ˓ ːː  ˑ
Ǘʆ̫ʏʨʐʃʫ ː  ̠ ː ,ˎ  ˎ ˏ˒  ˓ ˏ  ˓ ˏ ,̞  ˒ ˖  ̝

ʏʊʫʄ ˖  ː ː ,ː  ̝ ˑ˔  ˑ ˏˎ  ˎ ˏ ,̠  ˑ ˓ˏ  ̠

ʊʬʄȈʆ,˒˒ȈɲʊʉʳʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔Ȁʈȋɷȃʃʨɦɱɿǌʃʧɴʌʧʏʉˀ  

 

Ȁȋɴ˒,˓ ʃʧɴʊʬʄȈʆ˒ ,˓ ʄǵǝɹʒʁʆʨǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ȀʈǗʄɦʇʁǗɲʩ̫ȐǍʃʃʧɴȀʈʌʧʏʉˀ˄
Ȁȋɴɦʃ̫ɰʿȅʃʄǵǝɹʅɴ̡ɺʊȁȂɴʁʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕǗɲʩ̫ȐǍʃʏʐǗǳʏȓɷʨʌɰʈǕȉʃ
ʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃǸɴȐǍʄˀʃȂɴʁʄʨɦʁɠɿȉʃɵʁʃʭʃ˕˗ &˗˔*ˑ Ȉɲʊʉ'ʌʧʏʉˀɰʈǕʃǌȐ ʋʃʧɴ˕˔ &˕˔*ˎ
Ȉɲʊʉ'ʌʧʏʉˀ ʏɦȍɰʈǕ˄ʅǎʫʉ ȳɦʌʧɹʏǗȉʄ̒ȐǍʄˀʃȂɴʁʄʨʊʭʈȉʃʒɴƾǱʊʈʧʃ̡ʈʃʊǻǈʇʧȅʋ ȐǍʄˀʃȓʌʨʌɰʈǕ
ʃʧɴǗȐ ʌǗǸʌʊɺǈʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌǸʃ̒ɱǓʏ/̒Ǘɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚȉʃɵʁʃʭʃʃʧɴȈɲʊʉɺʬɵǳǐɰǐʫɴʌʧʏʉˀ
ɰʈǕʃǌȐ ʋ ɵʁ̡ɾ ɰʟʌʧʏʉˀ ʏɦȍɰʈǕʒɴƾǱʊʈʧʃ̡ʈʃʊǻǈʇʧȅʋȉʃɵʁʃʭʃɿʧɵǸɴɦɲ˄ &ʏʬʈɦʈ̈ʋȀȋɴ˒,˓
ʃʧɴʊʬʄȈʆ,˒˓ ʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

 

,ˎ

,˓

ˏ ,ˎ

ˏ ,˓

ː ,ˎ

ː ,˓

ˑ ,ˎ
ʇǐʶʱʆɹ

ʱʏɠʈȋʄǗʆ̫ʏʨʐʃʫ

ɰʈǕʃǌȐʋ
ʱʏȍɰʈǕ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  13 

Ȁȋɴ˒,˓ ɵʁʃʭʃʃʧɴȈɲʊʉʳʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ȀʈǗʄɦʇʁǗɲʩ̫ȐǍʃʃʧɴʌʧʏʉˀ  

Ǘɲʩ̫ȐǍʃ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ʏʊʫʄ 

ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 
ȐǍʄˀʃȓɷʨʌɰʈǕʃʧɴǗȐ ʌǗǸʌʊɺǈ  ˏ *ˏː   ̠ *̠ˎ ˏ  ˎ *˓˓ 
Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌǸʃ̒ɱǓʏ-̒Ǘɲʩ̫ȐǍʃ
ʗɿǌʈʏʧɰȚ 

 ˏ *ˏː  ˏ  ˎ ˏ *ˎˎ ˏ  ˏ *̝ˎ 

ʏʐǗǳʏȓɷʨʌɰʈǕ ˕  ̠ ˗ *̝ˑ  ˕  ̝ ˕ *̝ˎ ˏ˓  ˓ ˖ *˓ː  
ʒɴƾǱʊʈʧʃ̡ʈʃʊǻǈʇʧȅʋ  ˏ *ˏː   ˓ *˓ˎ  ̝ ˑ*ˑ  

ʏʊʫʄ ˖  ː ˏˎ  ˎ ˏˎ  ˎ ˏˎ  ˎ ˏ˖  ː ˏˎ  ˎ

ʊʬʄȈʆ,˒˓ȈɲʊʉrʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ȀʈǗʄɦʇʁǗɲʩ̫ȐǍʃʃʧɴʌʧʏʉˀ  

 

,˒˒ ǗʄʱʇʁɰʈǕʏʧʁǏʧʳʃǗɲʩʷȐǍ ʃȀʈʌʧʏˀʉ 

Ȁȋɴ˒,̝ ʄǵǝɹʒʁʆʨǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ȀʈǗʄɦʇʁɰʈǕʏʧʁǏʧǗɲʩ̫ȐǍʃʃʧɴȀʈʌʧʏʉˀ˄ɵʁʃʭʃǗɲʩ̫
ȐǍ ʃȉʃʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃǸɴɦɲȂɴʁʆʨʊʌʧʏʉˀ ɲʪǗɰɧʈʐʺʫʃʟɰɷʃʁʁʭʋɱʫʏǗɿɨʌȉʃɰǗʈʧɿȉʃɵʶʃʭʃʏʊʫʄ˗  ˏ
ɲʧɿǸȈɲʊʉ ʏɦǕ̈ʃʩɴ˓ ,ˎˎȈɲʊʉ˄ɵʁɦȇ Ǘ̫ɲʩȐǍʃ̡ɺʋȉʃʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃʄȄǎʄ̒ȂɴʁʆʨʊʌʧʏʉˀɲʪǗɰɧʈʐʺʫʃ
ʟɰɰʈǕʏʧʁǏʧ&ȅʃɵʫ̫ʄɣǃʨ'ȉʃɵʶʃʭʃʏʊʫʄˑ˕ &ːˎ,ˑȈɲʊʉ'ɵ˄̡ʁɾ ɰʟǗɲʩ̫ȐǍ ʃȉʃʃȍʃʫʌɿǌʃʽȀʈǗʄʱʇʁ
ɰʈǕʏʧʁʧǏɦʅǜɴ̌ ʁɦɠɿȂɴʁʆʨʊʌʧʏʉˀɲʧɿǸȈɲʊʉɰǐʫɴʊɴǙɴ̒ʆʨˎ,  ˓ʱȳɺʋʻ̞,ˏȈɲʊʉ˄&ʏʬʈɦʈ̈ʋȀȋɴ˒,̝
ʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

,ˎˎ

ː ,ˎˎ

˒ ,ˎˎ

˔ ,ˎˎ

˖ ,ˎˎ

ˏˎ ,ˎˎ

*ˏː *ˏː

˗ *̝ˑ

*ˏː
*̠ˎ ˏ *ˎˎ

˕ *̝ˎ

*˓ˎ

ɰʈǕʃǌȐʋ
ʱʏȍɰʈǕ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  14 

Ȁȋɴ˒,̝ ɵʁʃʭʃʃʧɴȈɲʊʉʳʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽȀʈǗʄɦʇʁɰʈǕʏʧʁǏʧʃʧɴʌʧʏʉˀ  

,˒˓ Ƿǐ ʄʁʱɴƼ̈ɿǗɲʩʷȐǍ ʃ 
Ȁȋɴ˒,̞ ʃʧɴʊʬʄȈʆ˒ ,̝ ʄǵǝɹʒʁʆʨǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ȀʈǗʄɦʇʁɰʈǕʏʧʁǏʧǗɲʩ̫ȐǍʃʃʧɴȀʈ

ʌʧʏʉˀ˄ɵʶʃʭʃǗɲʩ̫ȐǍʃʏʊʫʄ̡ɺʋ ȆɦǌɿɦʋǱ̈ʊʒʱɴƼɿʃɦ̫ ɺ̡ʋǗɿɨʌȅʃʄɦɴƼ̈ɿɦʑɴ̈Ƕʄ̒ʆʨǷǐ ʶˏ˗˕ ʊ̠ʐʬɿɺʋʻ
Ƿǐ ʶʄɵǁʫʄǑʃǐ˄ȀʈʋʁǏʅʋʒʱɴƼɿʱʃʷȅʃʄǵǝ ɹȁǗɲʩ̫ȐǍʃʄɦɴƼ̈ɿɦʑɴ̈ʊȍɴǷǐ ʶːˎˏ  ˎɺʋʄ̒ɵǁʫʄǑʃǐ ɲʪȉʃ
ɵʁʃʭʃǗɲʩ̫ȐǍʃɦǗɵ̈ʃɦɲ̡ ɺʋȉʃʃȍʃʫɿǌʃʽȵɦɰǐʫɴʌʧʏʉˀȂɴʁʆʨʊ&ɵʶʃʭʃ˔ Ǘ̞ɲʩ̫ȐǍʃ ʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐʋ ʃʧɴ
˒ Ǘ̠ɲʩ̫ȐǍʃʏǗȉʄ̒ʌʧʏʉˀ ʏɦȍɰʈǕ'˄ɱɾʸʱʆʋʲɺʋǗɲʩ̫ȐǍʃ̡ ɺʋȉʃʃȍʃʫɿǌʃʽɿʧɵǸɴʱɲɲʪǸǗɲʩ̫ȐǍ ʃ
ɺ̡ʋȅʃʄɦɴƼ̈ɿɦʑɴ̈ɦȵɵɦȄǘ̫Ƿǐ ʶˏ˗˕  ̠ɺʋʻǷǐ ʶˏ˗˖˗˄&ʏʬʈɦʈ̈ʋȀȋɴ˒ ,̞ ʃʧɴʊʬʄȈʆ˒ ,̝ ʏǗȉʄʻ
ʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˒,̞ ɵʁʃʭʃʃʧɴȈɲʊʉʳʃǗɲʩ̫ȐǍʃ̡ɺʋȉʃʃȍʃʫʌɿǌʃʽʲʄɴʲɵɰȀʈǷǐ ʶʄɦɴƼ̈ɿǗɲʩ̫ȐǍʃʃʧɴʌʧʏʉˀ  

ǗʄɦʇʁɰʈǕʏʧʁǏʧ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ʏʊʫʄ 
ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 

Ǘɰɧʈʐʫ̋ʃʟɰɰʈǕʏʧʁǏʧ&ʈʧʃȅʃɵʫ̫ʄɣǃʨ'  ˑ ˑ*̞   ̟ *̟ˎ ˏ  ˏ *̝ˎ 
Ǘɰɧʈʐʫ̋ʃʟɰɰʈǕʏʧʁǏʧ&ȅʃɵʫ̫ʄɣǃʨ' ˏ  ̟ ː *ːˎ ˏ  ̠ ˏ *̠ˎ ˑ  ̞ ː *ˎˑ  
Ǘɰɧʈʐʫ̋ʃʏʐɰʈǕʏʧʁǏʧʁʬɦȳ  ː *ː˒  ː *ːˎ  ˒ *ːː  
ǗɰɧʈʐʺʫʃʟɰɷʃʁʁʭʋɱʫʏǗɿɨʌȉʃɰǗʈʧɿ ˓  ˑ ˔ *˒̝ ˑ  ̟ ˑ *̟ˎ ˗  ˏ ˓ *ˎˎ 
ǗɰɧʈʐʺʫʃʈȑɷʃʁʁʭʋɱʫʏȉʃɰǗʈʧɿ  ː *ː˒ ˏ  ˎ ˏ *ˎˎ ˏ  ː *̝̝ 
ʄʫǗɿʏʈǓˀʃǏǗɰɧʈʐʺʫʃȇɾʧɷǃɰʈǕʄʊɦʁʏ  ː *ː˒  ˏ *ˏˎ  ˑ *ˏ̝ 
Ȑǲ Ǘɰɧʈʐʺʫʃʄʊʱʁʏ  ˎ *ˎˎ  ˒ *˒ˎ  ˒ *ːː  
ʏʐɰʊɾ̔  ˎ *ˎˎ  ˏ *ˏˎ  ˏ *ˎ˓ 
ʏʐǗǳʏǗɲʄʻǗɲɴʱǻʉʊɺǈ  ˏ *ˏː  ˏ  ː ˏ *ːˎ ˏ  ˑ ˕*ˏ 
ʒɴƾǱʊʈʧʃ̡ʈʃʊǻǈʇʧȅʋ  ˏ *ˏː   ˓ *˓ˎ  ̝ ˑ*ˑ  

ʏʊʫʄ ˖  ː ˏˎ  ˎ ˏˎ  ˎ ˏˎ  ˎ ˏ˖  ː ˏˎ  ˎ

ǷǐʁʄɦɴƼ̈ɿǗɲʩ̫ȐǍʃ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ʏʊʫʄ 

ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 
Ƿǐ ʶˏ˗˕ -̠ˏ˗˖ ̠  ˑ ˑ*̞   ̠ *̠ˎ ˏ  ː *̝̝ 
Ƿǐ ʶˏ˗˗-ˎˏ˗˗ ̠  ˑ ˑ*̞  ˏ  ˒ ˏ *˒ˎ ˏ  ̞ *̠ˑ  
Ƿǐ ʶːˎˎ -ˎːˎˎ  ̠  ̠ ˏ *ˏˎ ː  ̟ ː *̟ˎ ˑ  ̞ ː *ˎˑ  
Ƿǐ ʶːˎˏ -ˎʄɵǁʫʄǑʃǐ ˔  ̞ ˖ *ˏ̞  ˒  ̠ ˒ *̠ˎ ˏˏ  ̝ ˔ *ˑ̞  

ʏʊʫʄ ˖  ː ˏˎ  ˎ ˏ˗  ̠ ˏˎ  ˎ ˏ˖  ː ˏˎ  ˎ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  15 

ʊʬʄȈʆ,˒̝ȈɲʉʊʳʃǗɲʩ̫ȐǍʃ̡ɺʋȉʃʃȍʃʫʌɿǌʃʽȀʈǷǐ ʶʄɦɴƼ̈ɿǗɲʩ̫ȐǍʃʃʧɴʌʧʏʉˀ  

 

Ȁȋɴ˒ .˖ʃʧɴ˒ .˗ʄǵǝɹʆʨʏɰʈǕȈʆɰʈǕʃǌȐ ʋ ʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕǗʏʄɦȳȀʈɵʁǿ ɿ̒ȁǐɰ̒ʏǌɴ̒
ǻʌʧʏʉˀ ʏɦɺǈɰʧɵǁɰʈǓʫǸ (ɵ,ʏ,ʌ,ɰ,) Ƿǐ ʶːˎˏː˄ 

ɰǐʫɴȀȋɴ˒ ,̟ ʌʧʏʉˀɰʈǕʃǌȐ ʋǗɲʩ̫ȐǍʃ̡ɺʋȉʃɵʁǿ ɿ̒ȁǐɰ̒ʏɰʈǕȈʆɦʏɺǈɰʧɵǁɦǗɵ̈ʃǸɴɦɲɦȳ
ʋɦ &̈Ǘɰɧʈɰʬɺ ˏ˒ˏ' ɰʈǕʃǌȐʋʏʱʈǘɡɰʄʶȇɰʻ ( ʋɦɰ̡̈ʋɴʏ ʈɦǘɡɰʄʁȇɰ̒ɦʂǙ̈ʆʨɦȋʈʏɿǙ'ʃʧɴ&Ǘɰɧʈɰʬɺˑˑː'
Ǳʊɺʁɦʑɴ̈ʅƾʫʁǸȉ́ʏʫʨʃʃʧɴɦǗɲɞɴʄʊʧǱƽʊȉ́ʏʫʨʃʲɺʋȉʃɵʶʃʭʃ*̟ˑ Ȉɲʊʉɺʬɵǳǐʐɦʉ̈ʃʧɴʏɰʈǕȈʆ&Ǘɰɧʈɰʬɺ
ˏˎ '̞ɰʈǕʃǌȐ ʋ ʃrʅʋʧɿʅʋȓȑ ʊɦʅǜɴɦʁɠɿ ʃʧɴ&Ǘɰɧʈɰʬɺ ˑˏ 'ˎɰʈǕʃǌȐʋʱǗɲɞɴʏǵǝʊʧʈȉʃɵʶʃʭʃ*˓̟
Ȉɲʊʉɺʬɵǳǐ˄ ʐɦʉ̈Ǘɲʩ̫ȐǍʃ̡ɺʋȉʃɵʁǿ ɿ̒ȁǐɰ̒ʏɰʈǕȈʆɦʏɺǈɰʧɵǁɿʧɵǸɴɦɲɦȳ ʋɦ &̈Ǘɰɧʈɰʬɺː˔˕'
ɰʈǕʃǌȐ ʋʗʄɰʊɾ ʒ̔ʫʄʁʧɰʃʧɴɦǗɲɞɴʄʊʧǱƽʊʀɿʊʬʄ ɺ̡ʋȉʃɵʁʃʭʃˎ *˓ Ȉɲʊʉ ʃʧɴ&Ǘɰɧʈɰʬɺˏ˒ˑ'ɰʈǕʃǌ
Ȑʋ ʏ ʈɦǘɡɰʄʁȇɰ̒Ƕɰ̒&ɦǻʉʈǃʫʋ Ǘɦɵ̈ʃʜʈǃʫʋʈʭʉ&Ǘɰɧʈɰʬɺˏ˒ː'ɰʈǕʃǌȐ ʋʅʋʧɿʅʋʆʨɦɸ ̈ɦɸ ̈ɦȐǐ
ɵʁɦʄ̈ɴʃʧɴʌɿǍʫȃɿʫǗɰɴʃʧɴ&Ǘɰɧʈɰʬɺˏˑ˗'ɰʈǕʃǌȐʋȍʉʃʇɾǉ ɺʳʁʱʁɠɿȉʃɵʶʃʭʃ*ˎ̝ Ȉɲʊʉ ˄

ɰǐʫɴȀȋɴ˒ ,̠ ʌʧʏʉˀ ʏɦȍɰʈǕǗɲʩ̫ȐǍʃ̡ɺʋȉʃɵʁǿ ɿ̒ȁǐɰ̒ʏɰʈǕȈʆɦʏɺǈɰʧɵǁɦǗɵ̈ʃǸɴɦɲɦȳ ʋɦ̈
&Ǘɰɧʈɰʬɺ ˔˒ 'ˏ ʒʃǌʊǱʊʨʊʬʄʨʉʌɿǍʫȉʃɵʁʃʭʃ̞ *ˎ Ȉɲʊʉʃʧɴ&Ǘɰɧʈɰʬɺ˔ːˎ'ʏɰʈǕȈʆʄɦɴƼ̈ɿɰʈǕʌʧʂʨɰʫʁʆǖʬʁˀʊ
ʆʧɦǗǳʷɦȊ ʄʋ ̒ʃʧɴʏɰʈǕȈʆȇɰ̒ʆˀʃǏɦʐʉ̈ʃʧɴ&Ǘɰɧʈɰʬɺ˖˔ 'ːʏɰʈǕȈʆʆȘȅʋɷʁɴʪʁʬɦȳ ʃʧɴȉɿ̒ɦʂǕɹ 
ʃʧɴ&Ǘɰɧʈɰʬɺ̟ ˔'̠ʏɰʈǕȈʆʲʀȂʶʏʫɱȈʆʱʅǜɴʱʁɠɿȉʃɵʶʃʭʃ ˓ *̠Ȉɲʊʉɺʬɵǳǐ˄ ʐɦʉ̈Ǘɲʩ̫ȐǍʃ̡ɺʋȉʃ
ɵʁǿ ɿ̒ȁǐɰ̒ʏɰʈǕȈʆɦʏɺǈɰʧɵǁɿʧɵǸɴɦɲɦȳ ʋɦ &̈Ǘɰɧʈɰʬɺ˒ˏˎ'ǱʊȐɴʏɴʻʒǳʊ &Ǘɰɧʈɰʬɺ˒ːː'ʏʶɾɴʻ
ʳʃɲʱǗȉɴʱʏȍɰʈǕȐȃʊɾʸ &Ǘɰɧʈɰʬɺ˒˔˔'Ǳʊʋɰ̒ɺʫʁʟɰɦʁʏ ʅɦǜɴ̌ ʃʧɴ&Ǘɰɧʈɰʬɺ˒˕ː'Ǳʊʋɰʻȋʉȓȑʊ
ʇɦʏɷǃyʃʧɴȁǐʁɷɰ̒ɦȵɰǐʫɴȑ ɴʟɰɦʁʏ ɺ̡ʋȉʃɵʁʃʭʃ *ˎ˓ Ȉɲʊʉɺʬɵǳǐ ˄ 

ˑ*̞

ˑ*̞

ˏ *ˏˎ

˖ *ˏ̞

*̠ˎ

ˏ *˒ˎ

ː *̟ˎ

˒ *̠ˎ

*̝̝

*̠ˑ

ː *ˎˑ

˔ *ˑ̞

,ˎˎ ˏ ,ˎˎ ː ,ˎˎ ˑ ,ˎˎ ˒ ,ˎˎ ˓ ,ˎˎ ˔ ,ˎˎ ˕ ,ˎˎ ˖ ,ˎˎ ˗ ,ˎˎ

Ƿǐ ʶˏ˗˕ +̠ˏ ˗˖̠

Ƿǐ ʶˏ˗˗+ˎˏ ˗˗̠

Ƿǐ ʶːˎˎ +ˎː ˎˎ̠

Ƿǐ ʶːˎˏ+ˎʄɵǁʫʄǑʃǐ

ʏʊʫʄ ʱʏȍɰʈǕɰʈǕʃǌȐʋ
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Ȁȋɴ˒ ,Ȉ̟ɲʊʉʳʃǗɲʩ̫ȐǍʃ̡ ʄɴʲɵɰȀʈǗʄʱʇʁʏɰʈǕȈʆ&ʌʧʏʉˀɰʈǕʃǌȐʋ' 
Ǘɰɧʈɰʬɺ ɵʁǿ ɿ̒ȁǐɰ̒ʏɰʈǕȈʆɦʏɺǈɰʧɵǁ Ȉɲʊʉ 

ˏˎ  ̝
ɰʈǕʃǌȐ ʋʅʋʧɿʅʋʆʨǱʊɰʧʃǗǳʄ̒ʂɣǆǸɿʧ ʈɦɋȓʈʨɺʫɴʃʧɴʅʋʧɿʅʋʆʨɦʈɋ 
ȓʈʨɺʫɴ 

ˑ* ː

ˏˎ  ̞ ɰʈǕʃǌȐ ʋ ʃrʅʋʧɿʅʋȓȑ ʊɦʅǜɴɦʁɠɿ  ˓* ̟
ˏˎ  ̟ ɰʈǕʃǌȐ ʋɵʁɾʨʏɿǙɦʊɠʄɵʁʊʭɵ  ˏ* ̠
ˏˏ  ˎ ɰʈǕʃǌȐʋʱʇʏɷǃʸ  ˑ* ː
ˏˑ  ˏ Ǳʊʊʳʌ Ǳʊɿȗɹ ʃʧɴǱʊɦʂǙ̈ʢǖʏ Ǘɦʈɵʃʬʌʅʋʧɿʅʋȍʉʃʇɾǉ  ˏ* ̠
ˏˑ  ̠ ɰʈǕʃǌȐʋȍʉʃʇɾǉ ɺʳʁʱʁɠɿ ˎ* ̝
ˏ˒  ˏ ɰʈǕʃǌȐʋʏʱʈǘɡɰʄʶȇɰʻ ( ʋɦɰ̡̈ʋɴʏ ʈɦǘɡɰʄʁȇɰ̒ɦʂǙ̈ʆʨɦȋʈʏɿǙ'  ˖* ˑ
ˏ˒  ː ɰʈǕʃǌȐ ʋʅʋʧɿʅʋʆʨɦɸ ̈ɦɸ ̈ɦȐǐɵʁɦʄ̈ɴʃʧɴʌɿǍʫȃɿʫǗɰɴ ˎ* ̝
ˏ˒  ˑ ɰʈǕʃǌȐ ʋʏ ʈɦǘɡɰʄʁȇɰ̒Ƕɰ̒&ɦǻʉʈǃʫʋ Ǘɦɵ̈ʃʜʈǃʫʋʈʭʉ' ˎ* ̝

ˏ˓  ˏ
Ǳʊʏȉǘ ʄʻʲʏǑɰǱʊɿʫʄ̡ɿɴ̡ʏǑɰɰʈǕʃǌȐ ʋȍ́ʋʨʏ Ǳʄʬʄʉʭʊrɺ ɰ̡ʄɦʏ ʃ̫ʧɴ
ʄʱɴǝɡʊʏɦ Ǳ̫ʊɿʫʄ̡ɿɴʃʧɴǗɷʋɰ̒ʆɾʽɦȋʈʏɿǙ 

ː* ̝

ˏ˓  ː ɰʈǕʃǌȐ ʋ ʏ̡Ǒɰɦɷ̈ɴ  ˑ* ː
ˏ˔  ˏ Ǳʊȓʊɦɸ ʃ̈ʧɴǱʊɸʬʏ ɸɦ  ̈ ˑ* ̟
ˏ˔  ː ɰʈǕʃǌȐ ʋʅʋʧɿʅʋ ɸɦ ̈ɦɸ ̈ɦȐǐɵʁɦʄ̈ɴʃʧɴʌɿǍʫȃɿʫɦǗʄɴ ˑ* ̟
ˏ˕  ˎ ɰʈǕʃǌȐ ʋǗɰǻʏ ʃʧɴʅʋʧɿʅʋʆʨǗɰǻʏ  ˎ* ̝

ːˎ  ˏ
ɰʈǕʃǌȐ ʋɲʨʈʨʈʬʋǻǈʃɷʨʃʧɴʏȉʏȃɿʫʃʨǗɿɨ̡ʐǜʃ ȅǘʏǎʧɰʃʧɴɦȢʏʬ̋ʏʶɦȊ ɲɰǐʫɴ 
ʁǗʈɴʻʄɻʈ 

ˎ* ̝

ːˏ  ˎ ɰʈǕʃǌȐ ʋʡʏʀȐ ʊȃɿʫɲʨʈʨʏǗȉʄ̒ʆȘȅʋ ʃʧɴʅʋʧɿʅʋʡʏʀɦʂǙ̈ʆʨʊʫɰƽǸɿʧ ˎ* ̝
ːː  ː ɰʈǕʃǌȐ ʋʅʋʧɿʅʋʆʨȅǘʏǎʧɰ  ˏ* ̠
ːˑ  ̠ ɰʈǕʃǌȐ ʋʅʋʧɿʅʋʆʨ̡ʊ́ʒɦȌ ʐʸ̡ɺʋʆʫʁȅʃȋʄ̒ʄɣǁʬʋ  ˏ* ̠
ː˒  ˏ ɰʈǕʃǌȐ ʋ ɺ̡ɰʈʬʋǻǈʃʃʧɴ̡ɺɰ̡ʀʄ  ˎ* ̝
ː˒  ˑ ǱʊʏǘǶɰʻʆʫʈǓʱȌʐȃɿʫ  ˎ* ̝
ː˓  ˏ ɰʈǕʃǌȐ ʋʅʋʧɿʅʋ ǗɦǳɴʆʨɦȌ ʐȃɿʫʂʫɴȓɴʃʧɴȉ́ʏʫʨʃʄɦɴƼ̈ɿɵʁȑ ʉʁʩɰ  ˎ* ̝
ː˓  ̠ ɰʈǕʃǌȐ ʋʅʋʧɿʅʋ Ȍɦ ʐȃɿʫ̡ɰrɶǐɺrʁɦʁɠɿʏɰʈǕȈʆɦ ʏȍɰʈǕǸɴʲɺɰ ˎ* ̝
ː˔  ˏ ɰʈǕʃǌȐ ʋ Ǘɦɲɞɴʄɴƾʫʁʃʧɴʄʃǎ̫ʅƾʫʁɦʒʑʧɵǗɿɨʃʧɰ ˏ* ˑ
ː˔  ˑ ɰʈǕʃǌȐ ʋʄʊʧǱƽʊʁʬʊɲʈȄɲʈʃ̔  ˎ* ̝
ː˔  ˒ ɰʈǕʃǌȐ ʋ ǗɦɲɞɴɦǗʄ̈ǗȅʏʻɦʒʑʧɵǗɿɨʃʧɰ  ˎ* ̝
ː˔  ̞ ɰʈǕʃǌȐ ʋʗʄɰʊɾ ʒ̔ʫʄʁʧɰʃʧɴɦǗɲɞɴʄʊʧǱƽʊʀɿʊʬʄ ˎ* ˓
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ː˕  ˑ ɰʈǕʃǌȐ ʋ ɱ̡ǜɦʇǘ̈ɴʃʧɴɦǗɲɞɴɿ̡ɱǜɦʇǘ̈ɴ  ˏ* ˑ
ː˕  ˒ ɰʈǕʃǌȐ ʋʄʊʧǱƽʊʒɲƾʧʏʃʨʄʁʇǘʪ ˏ* ˑ
ː˕  ̠ ɰʈǕʃǌȐ ʋʄʊʧǱƽʊʒɲƾʧʏʃʨɺrʁɦʁɠɿ  ˏ* ˑ
ː˖  ˏ ɰʈǕʃǌȐ ʋ Ǘɦɲɞɴȉ́ʏʫʨʃʏǗȉʄ̒ɦǗʄ̈Ǘȅʏɰ̒ǐʫɴɦǳʋʄʁɾ ɴʁʬɦȳ  ˎ* ̝
ˑˏ  ˎ ɰʈǕʃǌȐʋʱǗɲɞɴʏǵǝʊʧʈ ˓* ̟
ˑː  ˏ ɰʈǕʃǌȐʋʊɿʃʇɾǉ ʱǗɲɞɴʒʋǵƼ ʊʃʧɴʊʄʏʊ̒ʄʊȇɰ̒ʆˀʃǏ  ˎ* ̝
ˑː  ˒ ɰʈǕʃǌȐ ʋ ʐɦƾʈʃʧɴǗʄǻʄ̒Ǘʄǻ ɰɦǕɴɦʋɴ  ˏ* ˑ
ˑː  ˓ ɰʈǕʃǌȐ ʋʗʄɰʊɾ ʃ̔ʧɴɦǗɲɞɴʅƾɿ̒ʅƾɴ̒ʏǗȉʄ̒ɦʌɷǃȐ ɚʏǌʃʧɴ ʁʃǌȐɚʏǌ  ˏ* ˑ
ˑˑ  ˏ Ǳʊɷʭʏɷʫʋʅʋʧɿʅʋȉ́ʏʫʨʃ ʃʧɴɦǗɲɞɴʄʊʧǱƽʊɦȌ ʐȃɿʫ̡ɰrɶǐ  ˎ* ˎ
ˑˑ  ː Ǳʊɺʁɦʑɴ̈ʅƾʫʁǸȉ́ʏʫʨʃʃʧɴɦǗɲɞɴʄʊʧǱƽʊȉ́ʏʫʨʃ  ˖* ˑ
ˑ˔  ˎ ǱʊǗʄʈʬʋ ǱʊɦʂǙ̈ǗʄǗʆʩɿʧǌɰʈǕ ʃʧɴǱʊʅƾɿ̒ʅƾɴ̒ʁʩɰ  ˎ* ̝

Ȁȋɴ˒.̠ ȈɲʊʉʳʃǗɲʩ̫ȐǍʃ̡ ʄɴʲɵɰȀʈǗʄʱʇʁʏɰʈǕȈʆ &ʌʧʏʉˀ ʏɦȍɰʈǕ' 
Ǘɰɧʈɰʬɺ ɵʁǿ ɿ̒ȁǐɰ̒ʏɰʈǕȈʆɦʏɺǈɰʧɵǁ Ȉɲʊʉ 
˒ˏ  ˎ ǱʊȐɴʏɴʻʒǳʊ  ˎ* ˓
˒ː  ː ʏʶɾɴʻʳʃɲʱǗȉɴʱʏȍɰʈǕȐȃʊɾ8  ˎ* ˓
˒ˑ  ̠ ʏɰʈǕȈʆʏʶɾɴʻʟɰʱʁʏɺʳʁʱʁɠɿ ˎ* ̝
˒˓  ː Ǳʊ̡ʀȂ ʃʁʧɴǱʊɷʭʏɷʫʋȊ ʃʉʃǌ  ˏ* ̝
˒˔  ˑ Ǳʊʋɰ̒ɺʫʁȓȑ ʊɦʇʏɷǃyʃʧɴȁǐʁɷɰ̒ ˎ* ̝
˒˔  ˒ Ǳʊʋɰ̒ɺʫʁʃʬʌʁʁʃʧɹ Ǘɦʄ̈Ǘȅʏɰ̒ǐʫɴʅǎ̫ ˏ* ˏ
˒˔  ˓ Ǳʊʋɰ̒ɺʫʁɦǗɲɞɴȉ́ʏʫʨʃʗʄɰʊɾ  ̔ʃʧɴʏȉǔʊʅƾɿʻʅƾɴʻʱʅǜɴˇ  ˒* ̠
˒˔  ̝ Ǳʊʋɰ̒ɺʫʁʟɰɦʁʏ ʅɦǜɴ̌   ˎ* ˓
˒˕  ː Ǳʊʋɰʻȋʉȓȑʊ ʱʇʏɷǃʸ ʃʧɴȁǐʁɷɰ̒ɦȵɰǐʫɴȑ ɴʟɰɦʁʏ  ˎ* ˓
˒˕  ˑ Ǳʊʋɰ̒ȋʉ ǗɦʄɴʕʃǏʃyȊ ʃʉʃǌɦȵɰǐʫɴȑ ɴʟɰɦʁʏ   ˎ* ˓
˒˕  ˒ Ǳʊʋɰ̒ȋʉʗʄɰʊɾʽ̡ʅǐɰʆˀɿ̓ȉʃʃʧɴʁʁȄɰ̒ʁʁʃɴ ȵɦɰǐʫɴȑ ɴʟɰɦʁʏ  ˏ* ̝
˒˕  ˓ Ǳʊʋɰʻȋʉʗʄɰʊɾɦ̔Ǘʄ̈Ǘȅʏɰ̒ǐʫɴǗɲɩȐ ʊɦʅǜɴ̌ ȵɦɰǐʫɴȑ ɴʟɰɦʁʏ  ˎ* ˓
˒˕  ̝ Ǳʊʋɰ̒ȋʉʁʁʃʧɹʌʄǑʂʈ̓ ʃʧɴɰʈȚʃǌɦȵɰǐʫɴȑ ɴʟɰɦʁʏ   ˎ* ˓
˒˕  ̞ Ǳʊʋɰ̒ȋʉʁʁʃʧɹ ʅɦǜɴ̌ ʱʁɠɿȵɦɰǐʫɴȑ ɴʟɰɦʁʏ  ˎ* ˓
˒˗  ː ǱʊɺʩɰɷɣǃʬʃȀʈʅǘʬʌɦǳɰɦʅǜɴɦʁɠɿ  ˏ* ̝
˓ˑ  ː ʏɰʈǕȈʆʒǐɰʅǌʋʻʏɦȍɰʈǕʄɦɣǆ̈  ˏ* ˏ
˓˓  ˏ ʏɰʈǕȈʆɦʏȍɰʈǕȐǐɰ̒ɦȵʊʉʸɦʆʋɱǘʨ  ˒* ̠
˓˔  ˏ ʏɰʈǕȈʆɦʏȍɰʈǕɦȈɷʃʨʉǻǈʃ ʃʧɴɦʏȍɰʈǕʅƾɿ̒ʅƾɴ̒ȓȑ ʊɵʋɿˀ ˎ* ˓
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˓˔  ː Ǳʊʅƾɿ̒ʅƾɴ̒ʈǝʬʄȓȑ ʊɺʋɰ̒ʈǕʌʧʂʨ ʃʧɴʏɰʈǕȈʆɦʏȍɰʈǕȓȑ ʊɦʅǜɴ̌   ˎ* ˓
˓˖  ˏ Ǳʊɦȅ ʆ̫ʫʈǓʅȚʉ ʏɦɠʌɦȹ ǱʋʧɰʄǗɿ ʃʧɴʏɰʈǕȈʆɦȅ ʆ̫ʫʈǓʅȚʉ ʅɦǜɴɦʁɠɿ ˏ* ˑ
˓˗  ˏ ʏɰʈǕȈʆȈʆʉʃǌɰʈǕʌʧʂʨʁʬʊʁʏǜʃ̔ʃʧɴʌʨɦɺʒʬ  ˏ* ˏ
˔ˎ  ː ʏɰʈǕȈʆʄɦɴƼ̈ɿɰʈǕʌʧʂʨʃʧɴǱʊʅȚʉʁʬʊʁʏǜʃ̔  ˏ* ̝
˔ˏ  ˏ ʏɰʈǕȈʆʁʬʊɲʈȄɲʈʃʽȉʃʲɱǜ  ˎ* ˓
˔ˏ  ː ʏɰʈǕȈʆʁʬʊɲʈȄɲʈʃʽʕɿʲɱǜ ː* ː
˔ˏ  ˑ ʏɰʈǕȈʆʁʬʊɲʈȄɲʈʃʽȆƼ ʉʊɾʄ  ˎ* ˓
˔ˏ  ̠ ʏɰʈǕȈʆʁʬʊɲʈȄɲʈʃʽʱʅǜɴʱʁɠɿ ˎ* ˓
˔ː  ˎ ʏɰʈǕȈʆʄɦɴƼ̈ɿɰʈǕʌʧʂʨɰʫʁʆǖʬʁˀʊʆʧɦǗǳʷɦȊ ʄʋ ̒ʃʧɴʏɰʈǕȈʆȇɰ̒ʆˀʃǏ  ˓* ̠

˔ˑ  ˏ
Ǳʊʄʁ̡ʄǘɴʁʧʃǐʃˀʉ Ǳʊǻɰ̒ɺʁɦɾ ʊ̈Ǳʊɦʋʒ̈ʫʨʃʂʪ̡ɾ ɿʃʧɴʏɰʈǕȈʆȇɰ̒ʆˀʃǏʃʧɴǗʄʆˀʃǏ
ʏ̡ǙɴʊɰȀʈʒʫʨʃʂʪ̡ɾ ɿ 

ː* ː

˔ˑ  ̠ ʏɰʈǕȈʆʱʏȍɰʈǕʆˀɿʼȉʃʱʅǜɴʱʁɠɿ ˎ* ˓
˔˒  ˏ ʒʃǌʊǱʊʨʊʬʄʧʉʌɿǍʫ  ˕* ˎ

˔˒  ̠
ʏɰʈǕȈʆɦʏȍɰʈǕʐʧʊɣǆʌɿǍʫɦʅǜɴɦʁɠɿ ʋɦɰ̡̈ʋɴ̡ɿʏɰʈǕȈʆȃȄȋ́ʄ̒ʊɴʃʧɴʈʬʋʃʧʂʧ
Ȑɦ ʂʃʃʧʌɿǌʃ̔  

˒* ̠

˔˔  ˏ
ʏɰʈǕȈʆǳǗʁʁɺʋʏ̒ɰʈǕȈʆɦʏȍɰʈǕʐʧʊɣǆʌɿǍʫ ʋɦɰ̡̈ʋɴ̡ɿǱʊȃȄȋ́ʄ̒ʊɴʃʧɴʈʬʋ
ʃʧʂʧɦȐ ʂʃʃʧʌɿǌʃ̔  

ː* ː

˔˗  ˏ ʏɰʈǕȈʆʲʅǐɰɵȗʄʻ  ˎ* ̝
˔˗  ː ʏɰʈǕȈʆɲɾʱʃʉǖǱʊɰɿ̒ǗȀɲɾ ʃɦʉǖʃʧɴʏʌʃɰʈǕ ǱʊʆʧɦǗǳʷɦȊ ʄʋʻ̡ʅǐɰʆʃǏǻʊ  ˎ* ˓
˕ː  ˏ ǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊ̡ʄʄʆʧɦȐ ʂʃ̔ɦʋʌ̈ʧʁȘȐ ɚʏǌʂʈǕǸɿʧʃʧɴʌʧʏǙɰʈǕ ˑ* ː
˕ː  ː ǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊ̡ʄʄʆʧɦȐ ʂʃ̔ɦʋʌ̈ʧʁȘȐ ɚʏǌʏɴƾʈ ʃʧɴʈʃʫʏǜȐ ɚʏǌ ˏ* ˏ
˕ˑ  ˏ ǱʊʅȚʉȇɾʧɷǃɰʈǕ  ˎ* ˓
˕ˑ  ː ǱʊǗȐ ʌǗǸʌʁʨʅȚʊʃʧɴǱʊʏǎɴ̒ʈɿʧȐ ȃʊɾ  y ˎ* ˓
˕˒  ˏ ʏɰʈǕȈʆʊɵȄʟɰʱʁʏ  ˎ* ̝
˕˒  ː ʏɰʈǕȈʆʀɿʊʬʄ  ˎ* ˓
˖ː  ˏ ʏɰʈǕȈʆǲɴʊɺǈȅʋǱʊʧȊ ʋʉˀ ʃʧɴʏɰʈǕȈʆǳǗʁʁǱʊʧȊ ʋʉˀ  ˎ* ˓
˖ː  ː ʏɰʈǕȈʆʊʄʏʻʈɷǄʈɾǉ ʋʱɂʁʬʊʏˀʆǎ  ˎ* ˓
˖ː  ̠ ʏɰʈǕȈʆɦʏȍǳǗʁʁɺʋȓ̒ɷʨʌɰʈǕɺrʁɦʁɠɿ̡ɺʋʆʫʁȅʃȋʄ̒ʄɣǁʬʋ  ˏ* ̠
˖˒  ˏ ǱʊǗɲʄ̒ǗɲɴʊɺǈʃʧɴɦǳʋʃɦȊ ȅʉ ʏɦɺǈɰʧɵǁ ʃʧɴʏɴƾʈʊʄʏʏ̒ʐɲʈʃ̔ ˎ* ˓
˖˓  ˏ ʈɦɿǌʉǖʏʧɰȚʃʧɴʄɻʈʏʧɰȚ ˏ* ̝
˖˓  ː ʈʂǖʈʏʧɰȚ  ː* ̞



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  19 

˖˓  ˑ ʗɿǌʈʏʧɰȚ ˒* ˑ
˖˓  ˒ Ǳʊʒʄʻʊʶɦ ʅǜɴʱʁɠɿ ˏ* ̝
˖˓  ˓ ʏɰʈǕȈʆǳʶǗʁǱʊʒʄʻʊʶ ˑ* ː
˖˔  ˏ ʏɰʈǕȈʆʊʄʏʈ̒ʃǎʨʊɦʆʁǖ ˒* ̠
˖˔  ː ʏɰʈǕȈʆʆȘȅʋɷʁɴʪʁʬɦȳ ʃʧɴȉɿ̒ɦʂǕɹ  ˓* ̠
˖˔  ̠ ʏɰʈǕȈʆʲʀȂʶʏʫɱȈʆʱʅǜɴʱʁɠɿ  ˓* ̠
˖˕  ̠ ʏɰʈǕȈʆʲʀȂʶȀʈʋʶʱȵǻǈ ʃʱʅǜɴʱʁɠɿ  ˎ* ˓
˗ˎ  ˎ ʏɰʈǕȈʆrɵǐǗʄɼʧɿʏʧʋǑyʃʧɴǱʊɰʈȚʃǌ ˏ* ˏ
˗˒  ˏ ʏɰʈǕȈʆʊʄʏʂ̒ʫʊɰʧɵǁʃʧɦȊ ɷɰ ʃʧɴʒɴƾǱʊ̡ɺʋʏȉɷʧɰȉʃɷʁȄɹʌʧǸǃɷʨʌy ˎ* ˓
˗˕  ̞ ʏɰʈǕȈʆɰɰ̒ʄǗʈɧɴʁʫɰɦʅǜɴɦʁɠɿʃʧɴʏɰʈǕȈʆȇɰ̒ʆˀʃǏȄȄ  ˏ* ˏ
˗˗  ˎ ʏɰʈǕȈʆʊʄʏʒ̒ɴƾǱʊʃʧɴȐǍʄˀʃɦǗȢʊǻǈʇʧȅʋ   ˏ* ˏ

ɰǐʫɴȀȋɴ˒ ,ˏ ˎʏɰʈǕȈʆʊʄʏǗ̒ɲʩ̫ȐǍʃ̡ʅǐɰʌʧʁȘȐ ɚʏǌɦȳ ʋɦʌ̈ʧʏʉˀɰʈǕʃǌȐ ʋˆǗɲʩ̫ȐǍʃ̡ɺʋ
ȉʃɵʁǿ ɿ̒ȁǐɰ̒ʏɰʈǕȈʆʌʧʁȘȐ ɚʏǌʃʧɴʄɦɵǁɰʌʧʁȘȅʃɵʫ̫ʄɣǁʨɰʈǕʏʧʁǏʧʄɤǆȈɲɦǗɵ̈ʃɦȳ ʋɦ&̈Ǘɰɧʈɰʬɺːːˑ
ʃʧɴː ː˒'ǱʊʒʃʫʌɿǌʃʧɴǱʊǗɲʄ̒ǗɲɴʃʧȉǕʄʃɰʈǕ&Design) ʃʧɴʃʧȉǕʄʃɰʈǕʌʧʏǙɰʈǕ̡ɺʋȉʃȈɲʊʉ ˏ *ˑˑ#
ʏɦǕ̈ǳǐ˄ ʌʧʏʉˀ ʏɦȍɰʈǕ̂ Ǘɲʩ̫ȐǍʃ̡ɺʋȉʃɵʁǿ ɿ̒ȁǐɰ̒ʏɰʈǕȈʆʌʧʁȘȐ ɚʏǌʃʧɴʄɦɵǁɰʌʧʁȘȅʃɵʫ̫ʄɣǁʨɰʈǕ
ʏʧʁǏʧʄɤǆȈɲɦǗɵ̈ʃɦȳ ʋɦ &̈Ǘɰɧʈɰʬɺ˓ˎː'ɦʌɷǃȐ ɚʏǌɲǘʨʃʧɰʲɺʋȉʃȈɲʊʉ˔ *ː˓ #˄  

Ȁȋɴ˒ .ˏ ȈˎɲʊʉʳʃǗɲʩ̫ȐǍʃ̡ ʄɴʲɵɰȀʈʏɰʈǕȈʆʌʧʁȘȐ ɚʏǌɦȳ ʋɦʌ̈ʧʏʉˀȂɴʁʆʨʊ  
Ǘɰɧʈɰʬɺ ɵʁǿ ɿ̒ȁǐɰ̒ʏɰʈǕȈʆʌʧʁȘȐ ɚʏǌʃʧɴʄɦɵǁɰʌʧʁȘ Ȉɲʊʉ 

ʌʧʏʉˀɰʈǕʃǌȐ ʋ 
ːˎ  ˒ ʌʧʏǙɰʈǕɲʨʈʨ ˔* ̞
ːˏ  ˑ ʌʧʏǙɰʈǕɷʨʌɦʌɷǃȐ ɚʏǌ ˔* ̞
ːˏ  ˓ ʌʧʏǙɰʈǕȉǗɿȐ ɚʏǌ ˔* ̞
ːː  ˑ ǱʊʒʃʫʌɿǌʃʧɴǱʊǗɲʄ̒ǗɲɴɼʨʐȚɹ ˏˑ* ˑ
ːː  ˒ ɼʨʐȚɹʌʧʏǙɰʈǕ ˏˑ* ˑ

ʌʧʏʉˀ ʏɦȍɰʈǕ 
ˏˎ  ˏ ʌʧʁȘȐ ɚʏǌɲɾʧɿʌʧʁȘ ˏː*˓ 
ˑˎ  ˏ ʱʌɷǃȐɚʏǌʄɻʈ ˏː*˓ 
˓ˎ  ː ʌɦɷǃȐ ɚʏǌɲǘʨʃʧɰ ˔ː*˓ 
˓ˎ  ̟ ǗʄʆˀʃǏʅǜʆǙʅȚʉʃʧɴɲʈȄɲʈʃ̔ ˏː*˓ 

 



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  20 

,˒̝ ʁʶʐʶʳʃǗɲʩʷȐǍ ʃȉʃʃȍʃʫʌɿǌʃʽȀʈʌʧʏˀʉ 
Ȁȋɴ˒,ˏ ʃˏʧɴʊʬʄȈʆ˒ .˕ʄǵǝɹʒʁʆʨǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔Ȁʈʁʁʐ ʃʁʧɴȀʈʌʧʏʉˀ˄ ʋɦǱ̈ʊʆʧʃʧɿǖ

ʈɦ̈ʋȀȋɴʃʧɴʊʬʄȈʆɦɳɹ̈ȁɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋǗɲʩ̫ȐǍʃǲǐɿʂʁȉʃʃȍʃʫʌɿǌʃ̔ȉʃɵʁʃʭʃ˒ Ǘːɲʩ̫ȐǍʃɦʏǕ̈ʃʩɴ
˓ ,ˏː Ȉɲʊʉ Ǘɦɵ̈ʃǸɴɦɲʄȄǎʄ̒ʈɰǗɲʩ̫ȐǍʃǲǐɿɿʬɵ̡ɺʋȉʃʃȍʃʫʌɿǌʃ̔ʏʊʫʄɵʁʃʭʃːˏǗɲʩ̫ȐǍʃ ʏɦǕ̈ʃʩɴ
ː ,˓̝ Ȉɲʊʉ ʐɦʉ̈ʃʧɴʃȍʃʫʌɿǌʃ̔ɿʧɵǸɴɦɲɲʪǗɲʩ̫ȐǍʃǲǐɿʈʂǖʈ̡ɺʋȉʃɵʁʃʭʃˏ˗ɦʏǕ̈ʃʩɴːˑ ,ː Ȉɲʊʉ˄
ɵʶʱȇʷʌʧʏʉˀ ʏɦȍɰʈǕɰʿɺʬɵǳǐʃʧɴʌʧʏʉˀɰʈǕʃǌȐ ʋ ɺ̡ʊɲʪǗɲʩ̫ȐǍʃǲǐɿʂȉʁʃʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃǸɴɦɲʄȄǎ ʄʻʈɰ
Ǘɲʩ̫ȐǍʃǲǐɿɿʬɵʃʧɴǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ɿʧɵǸɴɦɲɲʪǲǐ ɿʈʂǖʈ˄&ʏʬʈɦʈ̈ʋȀȋɴ˒ ,ˏ ʃˏʧɴʊʬʄȈʆ˒ ,̞
ʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˒ .ˏ  ˏɵʁʃʭʃʃʧɴȈɲʊʉrʃǗɲʩ̫ȐǍ ʃȉʃʃȍʃʫʌɿǌʃʽȀʈʁʶʐʶʃʧɴʌʧʏʉˀ   

ʊʬʄȈʆ,˒̞ ȈɲʊʉʳʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽȀʈʁʁʐ ʃʁʧɴʌʧʏʉˀ  

 

,˒̞ ɵʶɾʬʋǗʄǶ Ƿʁǐ ʶr ʃǗɲʩʷȐǍ ʃȉʃʃȍʃʫʌɿǌʃʽ 
Ǘɲʩ̫ȐǍʃ̡ɺʋȉʃɵʁɾʬʋ Ǘɦɵ̈ʃǸɴ˓ ˎˎȌˎ ʃɦʊɠʋȉʃɵʁʃʭʃǗɲʩ̫ȐǍʃɦǗɵ̈ʃǸɴɦɲȅʃɦʂǙ̈ʃȍʃʫʌɿǌʃʽ 

&ʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐ ʋȉʃɵʁʃʭʃ˒˕Ǘɲʩ̫ȐǍʃɲʧɿǸȈɲʊʉ ˓ ,̞ˑ# ɵʁɦȇ ʌ̫ʧʏʉˀ ʏɦȍɰʈǕʌʧɹȉʃ 
ɵʶʃʭʃ˒ Ǘ˓ɲʩ̫ȐǍʃɦʏǕ̈ʃʩɴ˒ ,˓ˎ %'ɵ˄̡ʁɾ ɰʟǗɲʩ̫ȐǍʃ̡ɺʋȉʃɵʁɾʬʋǶʄ̒ʆʨ˒ ˎˎɺˏʋʻ˓ ˎˎȌˎʃʱʊɠʋ

ː *˓̝ ː *ˑː

˓ *ˏː

ˑ *˓ˎ

ː *ːˎ

˒ *ˑˎ

,ˎˎ

ˏ ,ˎˎ

ː ,ˎˎ

ˑ ,ˎˎ

˒ ,ˎˎ

˓ ,ˎˎ

˔ ,ˎˎ

ǲǐ ɿɿʬɵ ǲǐ ɿʈʂǖʈ ǲǐ ɿʂʶ ǲǐ ɿɿʬɵ ǲǐ ɿʈʂǖʈ ǲǐ ɿʂʶ

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ

ʁʁʐǗʁɲʩ̫ȐǍʃ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 
ǲǐ ɿɿʬɵ ː  ˏ ː *˓̝ ˑ  ˓ ˑ *˓ˎ 
ǲǐ ɿʈʂǖʈ ˏ  ̠ ː *ˑː  ː  ː ː *ːˎ 
ǲǐ ɿʂʶ ˒  ː ˓ *ˏː  ˒  ˑ ˒ *ˑˎ 

ʏʊʫʄ ˖  ː ˏˎ  ˎ ˏˎ  ˎ ˏˎ  ˎ
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ȉʃɵʁʃʭʃǗɲʩ̫ȐǍʃɿʧɵǸɴʱɲɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ȂɴʁʌʧʏʉˀɰʈǕʃǌȐ ʋʃʧɴɦʏȍɰʈǕ˄ ʐɦʉ̈ ʉɦɴ̈ʈɰʆʧʃʧɿǖɦʈ̈ʋ
Ǘɲʩ̫ȐǍʃ̡ɺʋȉʃɵʁɾʬʋɿʧɵǸɴʜɦʏǕ̈ˏˎˎ ȌˎʃʱʊɠʋʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐ ʋȉʃɵʶʃʭʃǗɲʩ̫ȐǍʃɦǗɵ̈ʃ
ʄʃǎʄ̒ʁʨʆʨʊɵʶʃʭʃˏ Ǘ̟ɲʩ̫ȐǍʃɦʏǕ̈ʃʩɴː *ːˎ #ɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕȉʃʊʐʬɿɺʋʻː Ǘ̠ɲʩ̫ȐǍʃʏɦǕ̈
ʃʩɴː *̠ˎ#ȅʃɦʂǙ̈ʃȍʃʫʌɿǌʃʽ˄&ʏʬʈʈɦ̈ʋȀȋɴ˒,ˏ ʏːǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˒,ˏ ɵːʁʃʭʃʃʧɴȈɲʊʉrʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽȀʈɵʶɾʬ ʋ ʃʧɴʌʧʏʉˀ  

ɵʶɾʬ ʋ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ʏʊʫʄ 

ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 
ɿʧɵǸɴʜɦʏǕ̈ ˏ ˎˎˎ Ȍʃʱʊɠʋ ˏ  ̟ ː *ːˎ ː  ̠ ː *̠ˎ ˒  ̞ ː *˓̟ 
ˏ ˎˎˏ - ː ˎˎˎ Ȍʃʱʊɠʋ  ˓ *̝ˏ ˏ  ˒ ˏ *˒ˎ ˏ  ̠ ˏ *ˎ˒ 
ː ˎˎˏ- ˑ ˎˎˎ Ȍʃʱʊɠʋ  ˓ *̝ˏ  ̟ *̟ˎ ˏ  ˑ ˕*ˏ 
ˑ ˎˎˏ - ˒ ˎˎˎ Ȍʃʱʊɠʋ  ˒ *˒̠  ˒ *˒ˎ  ̟ *˒˒ 
˒ ˎˎˏ -  ˓ˎˎ  ˎȌʃʱʊɠʋ  ˑ ˑ*̞   ˎ *ˎˎ  ˑ *ˏ̝ 
Ǘɦɵ̈ʃǸɴ˓ ˎˎˎ Ȍʃʱʊɠʋ ˒  ̞ ˓ *̞ˑ  ˒  ˓ ˒ *˓ˎ ˗  ː ˓ *ˎ˓ 

ʏʊʫʄ ˖  ː ˏˎ  ˎ ˏˎ  ˎ ˏˎ  ˎ ˏ˖  ː ˏˎ  ˎ

,˒̟ Ǳʊɵʶǿʉʱʋ̈ʃȍʃʫʌɿǌʃʽʊʄʏʻǗɲʩʷȐǍ ʃ 
Ǘɲʩ̫ȐǍʃ̡ɺʋȉʃɵʁǿ ʉɿʧɵǸɴʜɦʏǕ̈ː  ˎȌ ʃɦʊɠʋ ʋɦʏ̈ɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʏǗȉʄ̒ʌʧʏʉˀ 

ɰʈǕʃǌȐʋ ȉʃɵʶʃʭʃːːǗɲʩ̫ȐǍʃɲʧɿǸȈɲʊʉː ,̝̟ % ɵʁɦȇ ʌ̫ʧʏʉˀ ʏɦȍɰʈǕʌʧɹȉʃɵʁʃʭʃˏˑǗɲʩ̫ȐǍʃ
ʏɦǕ̈ʃʩɴ ˏ ,ˑ %ˎ˄ɵʁ̡ɾ ɰʟǗɲʩ̫ȐǍʃ̡ɺʋȉʃɵʁǿ ʉ ʏɦǕ̈ʜɦʋʏ̈ʆʨˏ ˎˎȌˎ ʃɦʊɠʋ ʑɦɴ̈ ʋɦʏ̈ɰʈǕȈʆ
ʃȍʃʫʌɿǌʃʽȉʃɵʶʃʭʃ˗Ǘɲʩ̫ȐǍʃɦʏǕ̈ʃʩɴˏ *ˏˎ #ʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐ ʋʃʧɴɦʏȍɰʈǕȉʃɵʶʃʭʃˏ Ǘˎɲʩ̫ȐǍʃ
ʏɦǕ̈ʃʩɴ ˏ *ˎˎ #˄&ʏʬʈɦʈ̈ʋȀȋɴ˒ ,ˏ ˑʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˒,ˏ ɵˑʁʃʭʃʃʧɴȈɲʊʉrʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽȀʈɵʶǿʉ ʃʧɴʌʧʏʉˀ  

ɵʶǿʉ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ʏʊʫʄ 

ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 
ɿʧɵǸɴʜɦʏǕ̈ː ˎȌʃʱʊɠʋ ː  ː ː ,̝  ̟ ˏ  ˑ ˏ ,ˑ  ˎ ˑ  ˓ ˏ ,̠  ː
ːˏ+̞ ,ˎ  ̠Ȍʃʱʊɠʋ ˏ  ˒ ˏ ,̞  ˏ ː  ˎ ː ,ˎ  ˎ ˑ  ˒ ˏ ,̟  ̞
˕  ˏ- ˏ˓ ,ˎ˗Ȍʃʱʊɠʋ ˏ  ˑ ˏ ,˓  ̠ ˏ  ̟ ˏ ,̟  ˎ ˑ  ˏ ˏ ,̞  ˎ
ˏ˓ +ˏː ˓ ,ˎ˗Ȍʃʱʊɠʋ  ̞ ,̟  ˓ ˏ  ̝ ˏ ,̝  ˎ ː  ˑ ˏ ,ː  ̝
ː˓ +ˏ˒ ˓ ,ˎ˗Ȍʃʱʊɠʋ ˏ  ˎ ˏ ,ː  ː ˏ  ̝ ˏ ,̝  ˎ ː  ̝ ˏ ,˒  ˑ
˒˓ +ˏ̞ ˓ ,ˎ˗Ȍʃʱʊɠʋ  ˒ ,˒  ̠  ˒ ,˒  ˎ  ̟ ,˒  ˒
˕˓ +ˏˏ  ˎˎˎ  Ȍʃʱʊɠʋ  ˑ ,ˑ  ̞  ˑ ,ˑ  ˎ  ̝ ,ˑ  ˑ
Ǘɦɵ̈ʃǸɴˏ ˎˎȌˎʃʱʊɠʋ  ̠ ˏ ,ˏ  ˎ ˏ  ˎ ˏ ,ˎ  ˎ ˏ  ̠ ˏ ,ˎ  ˒

ʏʊʫʄ ˖  ː ˏˎ  ˎ ˏˎ  ˎ ˏˎ  ˎ ˏ˖  ː ˏˎ  ˎ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  22 

ɷʆʁʬɰʁʨ˓ 
ʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 

,˓ˏ ʏɦɵɰǌʨɦʅǌ̈ʈ 
ɰǐʫɴɷʁʆʬɰʁʨ˓ɦʃ̫ ȉʃɦǳʋʄʁɾ ɴɦɺ̈ʈǑʨʄǵǝɹʃʬʌʁʧʃǐʃˀʉʏǍʧɿʧʏǌʨʆʨʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ȂɴʁʄʭʃǗʄɦʇʁ

ʊʭʈȉʃ ʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒ǗɲɴʊʄʏǗ̒ɲʩ̫ȐǍʃȀʈ
ʌʧʏʉˀȂɴʁʆʨʊ&ː 'ʊʭʈȉʃʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕ˄Ǳʊʊɰɦɳɹ̈ʀǕʨʜǱʊrɵǐǗʄɼʧɿʀǕʨ̡ɺʋȅʃ
ɰʶɾɿʻȁǸʃȍʃʫʌɿǌʃ̔ȉʃʄʨɰǗʈʧɿ&ɦȊ ɴȀʈɦʏɠʌɦȹ ɾ̡ Ȅʊʁʄʏ ̒Oslo Ƿǐ ʶːˎˎ '˓ʊʭʈȉʃɺʬɵǲɴɦ ǗǱʈˆ 

ˏ'ʀǕʨ̡ɿɵʁɦȇ Ǘ̫ɲʩ̫ȐǍʃ(Only new to the establishment)  Ǘɲʩ̫ȐǍʃʒʃʫʌɿǌʅʋʧɿʅʋ ʜɦʏȍɰʈǕʀǕʨ
ʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻ̡ɺʋȉʃʊʭɵɦʐʉ̈ʆʨrɺɲʬǗʄɰʭɿǗʄ̡ɷɴɦȵɰǐʫɴʁʨʅȚʊʊʄʏʒ̒ǐɰ˄  

ː'ʀǕʨɰǐʫɴʁʨʅȚʊ(New to the market) Ǘɲʩ̫ȐǍʃʒʃʫʌɿǌʅʋʧɿʅʋʜɦʏȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖɰɿʏ̒ȉƾ ʋʻȳɦǱʃ̒ʁʨʅȚʊʈʫʃɲʬʊǗʄɰʭɿǗʄ̡ɷɴʊʄʏʒ̒ǐɰ˄  

ˑ'ʀǕʨɰǐʫɴʆʧʇʆɦȌ ɰ(New to the world) Ǘɲʩ̫ȐǍʃȅʃʄɦɴƼ̈ɿʅʋʧɿʅʋ ʃʧɴʜɦʏȍɰʈǕ̡ɺʋʀǕʨʜ
Ǘʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ʈ̒ʫʃɦɲʏǗȉʄ̒ʁʨʅȚʊʃʧɴʗʏȚʐɰʈǕɦȵɰǐʫɴǗʏɧɰʃʧɴɦǗȢǗʏɧɰ
&ǳǕʃǗɲʩ̫ȐǍʃǿ ʈʭʉ ʄɦ̈ɰȍʆʨʈʫʃɦʁ'˄  

ɰǐʫɴʃˀʉ ʃɦ̫ Ǳʊʊɰɦɳɹ̈ʀǕʨʜǱʊrɵǐǗʄɼʧɿʀǕʨ̡ɺʋȅʃɰʶɾɿʻȁǸʃȍʃʫʌɿǌʃʽȊ́ ɴʱȑɵǿʏʏ̒Ǎʧɿɦ ȵ
ɰǗʈʧɿȂʄǗɿɨʌ̡ɿʀǕʨɵʁɦȇ Ǘ̫ɲʩ̫ȐǍʃ˄  

,˓ː ʃȍʃʫʌɿǌʃʽʅʋʧɿʅʋ 

ʃȍʃʫʌɿǌʃʽʅʋʧɿʅʋȓɵǗɿɨʌȅʃɰʁɾ ɿ̒ȁǸǱʊʒʃʫʌɿǌʁʁʃʧɹʜɦʏȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻ
ʏȉƾ ʋʻȂɰ̒ʁɴʃʩɴʋɰƽɾ ʊyʄʏȍ̒˄ ɰǐʫɴɵʶʱǿʈɦȄȉ̫ʃǱʊɦʂǙ̈ʡǖǗʄɦʏʊ̈ɲʭʊʡǖɰɿʻʏȉƾ ʋʻʊʭʈȉʃʋɰƽɾʸ
ʄʱɵǁɰʱʁʏʆʧɦʏʏʏȉʏȃɿʫʃʧɴʌɿǍʫȃɿʫɦɺ̈ʈǱʊʊʭʈʄɣǁʬʋʲʅǐɰʁʃʻ&Software)ʒǐɰɦǗʄ̈ȉʃȈʆǵʉǗʏɩʋ
ʜʄʲʃǍʈʋɰƽɾʈyʫɱǵʊǗɦʄ̈Ǘȅʏʻɦʅǜɴʱʁɠɿ˄ ʃȍʃʫʌɿǌʃʽʅʋʧɿʅʋȓɵɦǗʄ̈Ǘȅʏɵ̒ɦʁɾ ɺ̫ʩɴʜʄɦɵǁɰʌʧʁȘʀǕʨ̌
ʜǱʊʊʭʈʄɣǁʬʋǳǐrʃɵʁɦɾ ɺ̫ʩɴʜʄɦɵǁɰʌʧʁȘ̡ɺʋȉʃǗȐ ʄ̒˄  

ʄʊʧȉɾ ʃrʃȍʃʫɿǌʃ̔ʅʋʧɿʅʋǗɿɨʌȅʃ̡ʅǟɰɦʋʋ̈ɰƽɾ ʌyʧʃʧɵǂˀʉʆʨʊȊ ɴ́ɲʪ&ˏ) ʅʋʧɿʅʋʀǕʨ ʜǗʄɦʏʊ̈Ǹɴ
ʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻʃʧɴ&ː ) ʏɦȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻ˄ 

Ȁȋɴ˓,ˏ ʄǵǝɹȁʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋȅʃʈɰʆʨʅʋʧɿʅʋʀǕʨ ʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻ
ʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐ ʋ ɺ̡ʋȉʃɵʁʃʭʃˏ Ǘ̠ɲʩ̫ȐǍʃɲʧɿǸȈɲʊʉ ʏɦǕ̈ː *ˑː Ȉɲʊʉ˄ɰǐʫɴɵʁɦǿ ʈ
Ǘɲʩ̫ȐǍʃˏ ȉ̠ʃɵʶʃʭʃ˓Ǘɲʩ̫ȐǍʃȅʃɦʂǙɦ̈ʏȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ɲ̒ʧɿǸȈɲʊʉȉʃ
*̝ˏ Ȉɲʊʉ˄ɵʁɦȇ ʃ̫ȍʃʫʌɿǌʃ̔ɦʋ̈ɦʏȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʏ̒Ǘȉʄ̒ʌʧʏʉˀ ʏɦȍɰʈǕȉʃ
ɵʶʃʭʃː Ǘ˓ɲʩ̫ȐǍʃɲʧɿǸȈɲʊʉ ʏɦǕ̈ː *˓ˎ Ȉɲʊʉɰǐʫɴɵʁɦǿ ʈǗɲʩ̫ȐǍʃː ȉ˓ʃɵʶʃʭʃˏ  ˎǗɲʩ̫ȐǍʃȅʃ
ʂɦǙ̈ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ɲ̒ʧɿǸȈɲʊʉǗʄȉɾ ː *˓ˎ Ȉɲʊʉ ˄



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  23 

Ȁȋɴ˓,ˏ ɵʁʃʭʃʃʧɴȈɲʊʉrʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋȀʈʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ  

ʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 
ʅʋʧɿʅʋ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ɵʶʃʭʃ
ȉʃ 

Ȉɲʊʉ 
ȉʃ 

ɵʶʃʭʃ
ǳǕ ʃ 

Ȉɲʊʉ
ǳǕ ʃ 

ʏʊʫʄ ɵʶʃʭʃ 
ȉʃ 

Ȉɲʊʉ
ȉʃ 

ɵʶʃʭʃ 
ǳǕ ʃ 

Ȉɲʊʉ
ǳǕ ʃ 

ʏʊʫʄ 

ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴ
ʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻ 

ˏ  ̠ ː *ˑː  ˔  ˑ ˕ *̝̟ ˖  ː ˏ  ˎ ˏ *ˎˎ ˗  ˎ ˗ *ˎˎ ˏˎ  ˎ

ʏɦȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴ
ʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻ 

 ˓ *̝ˏ ˕  ̞ ˗ *ˑ̠ ˖  ː ː  ˓ ː *˓ˎ ˕  ˓ ˕ *˓ˎ ˏˎ  ˎ

Ȁȋɴ˓,ː ʃʧɴʊʬʄȈʆ˓ ,ˏ ʄǵǝɹǱʊʒʇʧʌɼǊʅʋʧɿʅʋʀǕʨ ʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ɲ̒ʧɿȀʈ
ʌʧʏʉˀʊʉʸɦ ʆʋˑǷǐ&ʁːˎˏ˗ - ːˎːˏ'˄ɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖ
ɰɿʻʏȉƾ ʋʻȉʃɵʶʃʭʃʏʊʫʄːˑǗɲʩ̫ȐǍʃ ʄɦɦ̈ʂɠʄʃʩɴʌʧʏʉˀ ʏɦȍɰʈǕʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃ
ɲʭʊʡǖɰɿʻʏȉƾ ʋʻȉʃɵʶʃʭʃʏʊʫʄˏ˓Ǘɲʩ̫ȐǍʃ˄ ʅǎʫʉʈɰʌʧɹ ʏɦȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻ
ȵɦɰǐʫɴ ʅ̡ǐɰʌʧʏʉˀ ʏɦȍɰʈǕȉʃɵʶʃʭʃʏʊʫʄˏˑǗɲʩ̫ȐǍʃʃʧɴʌʧʏʉˀɰʈǕʃǌȐ ʋȉʃɵʁʃʭʃʏʊʫʄ˔Ǘɲʩ̫ȐǍʃ̡ɿ
ʄʹʫʱǿǋ ʷ˄ 

ʁʧʃǐʃˀʉ ȵɦɰǐʫɴȀȋɴʃʧɴʊʬʄȈʆȅʃʄǵǝɹȁʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋǗ̒ɿɨʌȅʃʅʋʧɿ
ʃʧɴʒʇʧʌɼǊʃ̔ɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʫ̋ʃɦʈȉʃɵʶʃʭʃ˕ *ˑ̠Ȉɲʊʉʃʧɴɦ ʏȍɰʈǕʀǕʨ ʜǗʄɦʏʊ̈Ǹɴ
ʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻȉʃɵʶʃʭʃĈă,ă ɼ¢º¹ɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋ˄ɵʁ̡ɾ ɰʌʧʏʉˀ ʏɦȍɰʈǕʌʧɹ ʏǗȉʄ̒
ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋȉ̒ʃ ɵʶʃʭʃ˔ *ˎˎ Ȉɲʊʉʃʧɴɦ ʏȍɰʈǕʀǕʨ ʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖɰɿʻʏȉƾ ʋʻȉʃ˓ ,ˑĈ ȈɲʊʉȅʃʅʋʧɿʃʧɴʒʇʧʌɼǊʃ̔ ǻɦʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʫ̋ʃɦʈ˄ ɵʶʱȇʷ
ǱʊʅʋʧɿʃʧɴʒʇʧʌɼǊʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʏ̒ȉƾ ʋʻɺ̡ʋʄɦɴƼ̈ɿɦǻʉ ɿ̡Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ
ȉʃȈɲʊʉȂʄʄʁʅʫɿȂɴʁɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕ˄&ʏʬʈɦʈ̈ʋȀȋɴ˓ ,ːʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˓,ː ɵʁʃʭʃʃʧɴȈɲʊʉrʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋȀʈǗɲʩ̫ȐǍʃʄɦɴƼ̈ɿʃʧɴʌʧʏʉˀ  

Ǘɲʩ̫ȐǍʃʄɦɴƼ̈ɿ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ʅʋʧɿʅʋʀǕʨ
ʜǗʄɦʏʊ̈Ǹɴ
ʈʫʃɲʭʊʡǖɰɿʻ
ʏȉƾ ʋʻ 

Ȉɲʊʉ ʱʏȍɰʈǕʀǕʨʜ
Ǘʄɦʏʊ̈Ǹɴ
ʈʫʃɲʭʊʡǖɰɿʻ 
ʏȉƾ ʋʻ 

Ȉɲʊʉ ʅʋʧɿʅʋʀǕʨ
ʜǗʄɦʏʊ̈Ǹɴ
ʈʫʃɲʭʊʡǖɰɿʻ 
ʏȉƾ ʋʻ 

Ȉɲʊʉ ʱʏȍɰʈǕʀǕʨʜ
Ǘʄɦʏʊ̈Ǹɴ 
ʈʫʃɲʭʊʡǖɰɿʻ 
ʏȉƾ ʋʻ 

Ȉɲʊʉ 

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉ
Ǘɰɧʈʐʺʫʃʱʈ 

ˏ  ̞ ˕ *ˑ̠  ˓ ˖ *ˑˑ   ̠ ˔ *ˎˎ  ̞ ˓ *ˑ̟ 

Ǘɲʪ̫ȐǍʃɱǘʭʃʟɴʊʭʈǳǐǸ
ʈʭʉǗɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ 

 ˓ ː *ˏ̞   ˏ ˏ *̝̞   ˒ ː *̝̞   ˒ ˑ *ˎ̟ 

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ   ˏ *˒ˑ   ˎ *ˎˎ  ː ˏ *ˑˑ   ː ˏ *˓˒ 
ʏʊʫʄ ː  ˑ ˏˎ  ˎ  ̝ ˏˎ  ˎ ˏ  ˓ ˏˎ  ˎ ˏ  ˑ ˏˎ  ˎ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  24 

ʊʬʄȈʆ˓ .  ˏȈɲʊʉrʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋȀʈǗɲʩ̫ȐǍʃʄɦɴƼ̈ɿʃʧɴʌʧʏʉˀ  

 

Ȁȋɴ˓ .ˑ ʄǵǝɹȁɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋ ȉʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ ɺ̡ʋʀǕʨʏǗȉʄ̡̒ɿǗɲʩ̫ȐǍʃȉʃ
ɵʶʃʭʃʃʧɴȈɲʊʉɱǓʏǸ̒ɴɦɲɲʪȉʃɵʁʃʭʃˏ˓ Ǘɲʩ̫ȐǍʃ ʏɦǕ̈ʃʩɴ˔ː * Ȉ˓ɲʊʉ ɰǐʫɴɵʁɦǿ ʈǗɲʩ̫ȐǍʃ̡ɺʋ
ȉʃʃȍʃʫʌɿǌʃʽɵʶʃʭʃː˒˄ ɵʁ̡ɾ ɰʟɰǐʫɴʌʧʏʉˀ ʏɦȍɰʈǕʌʧɹɰȉʿʃʃȍʃʫʌɿǌʃʽ&ɦ ʏȍɰʈǕ'̡ ɺʋʀǕʨʏǗȉʄ̡̒ɿ
Ǘɲʩ̫ȐǍʃɱǓʏʻʲɺʊȉʃɵʶʃʭʃː  ̝Ǘɲʩ̫ȐǍʃ ʏɦǕ̈ʃʩɴ˔˓ *  ˎȈɲʊʉ ɰǐʫɴɵʶʱǿʈǗɲʩ̫ȐǍʃ̡ɺʋȉʃʃȍʃʫʌɿǌʃ̔
ɵʶʃʭʃ˒ˎ˄ ɵʁɦȇ Ȉ̫ɲʊʉɱǓʏʄ̒Ȅǎʄ̒ɲʪʀǕʨɰǐʫɴʁʨʅȚʊɦʋʌ̈ʧʏʉˀɰʈǕʃǌȐ ʋȉʃɵʶʃʭʃ˗Ǘɲʩ̫ȐǍʃ ʏɦǕ̈ʃʩɴˑ˕*˓
Ȉɲʊʉ ʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕȉʃɵʁʃʭʃˏ Ǘ˒ɲʩ̫ȐǍʃǗʄȉɾ ˑ˓*Ȉˎɲʊʉ˄&ʏʬʈɦʈ̈ʋȀȋɴ .˓ˑʏǗȉʄʻ 
ʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˓,ˑ ɵʁʃʭʃʃʧɴȈɲʊʉrʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋȀʈǗʄɦʇʁǱʊʄɦɴƼ̈ɿʀǕʨʃʧɴʌʧʏʉˀ  

ǗʄɦʇʁǱʊʄɦɴƼ̈ɿʀǕʨ 

ʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ 
ȉʃ 

Ȉɲʊʉ 
ɵʶʃʭʃ
ǳǕ ʃ 

Ȉɲʊʉ ʏʊʫʄ 
ɵʶʃʭʃ 
ȉʃ 

Ȉɲʊʉ 
ɵʶʃʭʃ
ǳǕ ʃ 

Ȉɲʊʉ ʏʊʫʄ 

ʀǕʨɰǐʫɴʆʧʇʆɦȌ ɰ  ˎ ,ˎ  ˎ ˏ  ̠ ˓ ,̞  ̝ ˏ  ̠  ˎ ,ˎ  ˎ ː  ̞ ˔ ,˓  ̠ ː  ̞

ʀǕʨɰǐʫɴʁʨʅȚʊ  ̠ ˑ ,̞  ˓ ˏ  ˎ ˑ ,ˎ  ˑ ˏ  ̠ ˏ  ˒ ˑ ,˓  ˎ ˏ  ˑ ˑ ,ˏ  ̞ ː  ̞

ʀǕʨʏǗȉʄ̡̒ɿǗɲʩ̫ȐǍʃ ˏ  ˓ ˔ ,ː  ˓  ˒ ˏ ,ː  ˏ ˏ  ̠ ː  ̝ ˔ ,˓  ˎ  ˏ ,ː  ˒ ː  ̞

ʏʊʫʄ ː  ˒ ˏˎ  ˎ ˑ  ˑ ˏˎ  ˎ ˓  ̞ ˒  ˎ ˏˎ  ˎ ˒  ˏ ˏˎ  ˎ ˖  ˏ

 

˕ *ˑ̠

˖ *ˑˑ

˔ *ˎˎ
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ˏ *̝̞
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ˏ *ˑˑ

ˏ *˓˒

,ˎˎ ˏ ,ˎˎ ː ,ˎˎ ˑ ,ˎˎ ˒ ,ˎˎ ˓ ,ˎˎ ˔ ,ˎˎ ˕ ,ˎˎ ˖ ,ˎˎ ˗ ,ˎˎ

ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻ

ʏɦȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻ

ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻ

ʏɦȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻ
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ɿ̡Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ Ǘɲʪ̫ȐǍʃɱǘʭʃʟɴǸʈʭʉǗɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʫ̋ʃɦʈ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  25 

ʊʬʄȈʆ˓ .ː  Ȉɲʊʉrʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋȀʈǗʄʱʇʁǱʊʄɦɴƼ̈ɿʀǕʨʃʧɴʌʧʏʉˀ 

 

ʊʬʄȈʆ˓ ,ˑ ȈɲʊʉrʃʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋȀʈʌʧʏʉˀʃʧɴʁʁʐǗʁɲʩ̫ȐǍʃ 
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,ˎˎ ˏ ,ˎˎ ː ,ˎˎ ˑ ,ˎˎ ˒ ,ˎˎ ˓ ,ˎˎ ˔ ,ˎˎ
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ǲǐ ɿɿʬɵ
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ǲǐ ɿɿʬɵ
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ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʢǖɰɿ̒ʏȉƾʋʻ ʏɦȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʢǖɰɿ̒ʏȉƾʋʻ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  26 

,˓ˑ ʃȍ ʃʫʌɿǌʃɺ̔ʶɦɾ ʊ̈Ǳ ʊ 
ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊɲʪǸʌʧʂʨȐ ɚʏǌɦʋǱ̈ʊʅʋʧɿʅʋʧɿʅʋ ʃʧɴʜʌʧʂʨȐ ɚʏǌɺʩɰɷɣǃʬʃʜ̡ɵɰǶʉʀǕʨʜ

Ǘʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ɺ̒ʬɵ̡ɺʋȅʃɰʁɾ ɿ̒ɦǻʉʒɴƾǱʊʏʐǗʄɿʧʄɿǌʧǱʊʃʧɴʒʇʧʌɼǊʃ̔ɦʏɺǈɰʧɵǁ
(OECD) ʃʧɴ(Oslo Manual ː ˎˎ )˓˄Ȃɴʁɦʃ̫ʊʭʈʄɣǁʬʋǱʊȆǘʏʄ̒ǌʬʊʄɦɵǁɰɦʁʏʗʄɰʊɾ ʃ̔ʧɴʜ̡ʅǐɰʁʃ̒(Software)˄

ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊȉʃɦǳʋʄʁɾ ɴɦɺ̈ʈǑʨǱɿ̒ʄʃǍʉǱʊɵʁǿ ʉɰǐʫɴʈʭʉʟɰȀ ʃrǱʊʅʋʧɿʜǱɿ̒ʄʃǍʉ
Ǳʊɵʁǿ ʉ ʋɦǱ̈ʊɺʩɰɷɣǃʬʃʃʧɴɦɺ̈ʈǑʨʄɦɴƼ̈ʃɲʫɾ Ȉʆʅʋʧɿʅʋʜɺʩɰɷɣǃʬʃʡǖȉʃʋɰƽɾ ʋyǟǗʄɦʏʊ̈˄  

Ȁȋɴ˓,˒ ʃʧɴʊʬʄȈʆ˓ ,˒ ʄǵǝɹʆʨʁʧʃǐʃˀʉʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊȀʈʌʧʏʉˀɰʈǕʃǌȐ ʋʃʧɴɦʏȍɰʈǕ˄
ɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋɰǐʫɴʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ̡ɺʋȉʃȈɲʊʉɱǓʏǸ̒ɴɦɲɲʪǱʊʒʃʫʌɿɿǌʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈
Ǹɴʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻʃrǱʊʅʋʧɿʁʁʃʧɹ ʜɦʏȍɰʈǕȉʃɵʁʃʭʃ˒˒ɦʏǕ̈ʃʩɴ˓ˑ *̞ Ȉɲʊʉ ʄȄǎ ʄʻʈɰ
ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻrʃǱʊɺʩɰɷɣǃʬʃʃʧɴ̡ɵɰǶʉ ȃɿʫɵʬʋ ʁʁʃʧɹ ʜɦʏȍɰʈǕȉʃ
ɵʶʃʭʃː˔ʏɦǕ̈ʃʩɴˑ *ˏ̞ Ȉɲʊʉ ʃʧɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊȂʄǸɴɦɲɲʪʏɰʈǕȈʆǳǗʁʁʀǕʨʜǗʄɦʏʊ̈
Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʏ̒Ǘȉʄ̒ɺʁɦɾ ʊ̈ǱʊɰǐʫɴǗɲʩ̫ȐǍʃɺʬɵǸǗʄʆˀʃǏ̡ʀȂ ʜʁǗʄɿʧʄɿǌʧǱʊʏǗȉʄ̒Ǳʊʄɤǃʁʧɹ
ɲɾʱʃʉǖʜɰʫʁʆǖʬʁˀʊȉʃɵʁʃʭʃːː ʏɦǕ̈ʃʩɴː *̝̟ Ȉɲʊʉ˄ɵʁ̡ɾ ɰʏǗȉʄ̒ʌʧʏʉˀ ʏɦȍɰʈǕʏɰʈǕȈʆ 
ʃȍʃʫʌɿǌʃʽȉʃȈɲʊʉɱǓʏʻǸɴʱɲɲʪʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻrʃǱʊʅʋʧɿʁʁʃʧɹʜʱʏȍɰʈǕ
ȉʃɵʶʃʭʃˑ˒ʏɦǕ̈ʃʩɴ ˑ *˒ˎ ȈɲʊʉʄȄǎʄ̒ʈɰʏɰʈǕȈʆǳǗʁʁʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻʏǗȉʄʻ
ɺʁɦɾ ʊ̈ǱʊɰǐʫɴǗɲʩ̫ȐǍʃɺʬɵǸǗʄʆˀʃǏ̡ʀȂ ʜʁǗʄɿʧʄɿǌʧǱʊʏǗȉʄ̒Ǳʊʄɤǃʁʧɹ ɲɾ ʃɦʉǖʜɰʫʁʆǖʬʁˀʊȉʃɵʁʃʭʃ
ˑː ʏɦǕ̈ʃʩɴˑ *ːˎ Ȉɲʊʉ ʃʧɴȂʄǸɴɦɲʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻrʃǱʊɺʩɰɷɣǃʬʃʃʧɴ
ɵ̡ɰǶʉ ȃɿʫɵʬʋ ʁʁʃʧɹ ʜɦʏȍɰʈǕȉʃɵʁʃʭʃːː ʏɦǕ̈ʃʩɴː *ːˎ Ȉɲʊʉ˄&ʏʬʈɦʈ̈ʋȀȋɴ˓ ,˒ ʃʧɴ
ʊʬʄȈʆ,˓˒ʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˓,˒ ɵʁʃʭʃʃʧɴȈɲʊʉrʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊȀʈʏɰʈǕȈʆʃʧɴʌʧʏʉˀ  

ʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 

ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ Ȉɲʊʉ
ȉʃ 

ɵʶʃʭʃ Ȉɲʊʉ
ǳǕ ʃ 

ʏʊʫʄ ɵʶʃʭʃ Ȉɲʊʉ
ȉʃ 

ɵʶʃʭʃ Ȉɲʊʉ
ǳǕ ʃ 

ʏʊʫʄ 

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒
ʏȉƾʋʻrʃǱʊʅʋʧɿʁʁʃʧɹ ʜɦʏȍɰʈǕ 

˒  ˒ ˓ *ˑ̞  ˑ  ̟˒ *̝ˑ  ˖  ː ˑ  ˒ˑ *˒ˎ ˔  ̝ ˔ *̝ˎ ˏˎ  ˎ

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻ
ʃrǱʊɺʩɰɷɣǃʬʃʃʧɴ̡ɵɰǶʉȃɿʫɵʬʋ
ʁʁʃʧɹ ʜɦʏȍɰʈǕ 

ː  ̝ ˑ *ˏ̞  ˓  ̝˔ *̟ˑ  ˖  ː ː  ːː *ːˎ ˕  ̟˕ *̟ˎ ˏˎ  ˎ

ʏɰʈǕȈʆǳǗʁʁʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻ
ʏȉƾʋʏ̒Ǘȉʄ̒ɺʁɦɾ ʊ̈ǱʊɰǐʫɴǗɲʩ̫ȐǍʃɺʬɵ
ǸǗʄʆˀʃǏ̡ʀȂ ʜʁǗʄɿʧʄɿǌʧǱʊʏǗȉʄʻ
Ǳʊʄɤǃʁʧɹɲɾ ʃɦʉǖʜɰʫʁʆǖʬʁˀʊ 

ː  ː ː *̝̟ ˔  ˎ˕ *ˑː  ˖  ː ˑ  ːˑ *ːˎ ˔  ̟ ˔ *̟ˎ ˏˎ  ˎ
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ʊʬʄȈʆ˓ .  ˒Ȉɲʊʉrʃʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊȀʈʏɰʈǕȈʆʃʧɴʌʧʏʉˀ  

 

Ȁȋɴ˓,˓ ʄǵǝɹʒʁʆʨʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ̡ɺʋȉʃʄʨǗʄɦʇʁɲʪǱʊʒʇʧʌɼǊʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴ
ʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻrʃǱʊʅʋʧɿʁʁʃʧɹ ʜʱʏȍɰʈǕʇʏǌʫȈʊ&ʑʬɷʨʏǎʨɰ'ɺʁɦȬɺʋʌ̒ʧʂʨȐ ɚʏǌrʃǱʊ̡ʄɴ̡ɵɰ
ʅƾɿ̒ʅƾɴ̒ʃʧɴǱʊǗʄɲʋʁ̒ʁʃʧɹ ɺ̡ʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʏ̒Ǘȉʄ̒ǱʊʅʋʧɿʜǱʊʅǌʋʻɦʏȍɰʈǕ
ʃʧɴʏɰʈǕȈʆǳǗʁʁʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʏ̒Ǘȉʄ̒ɺʁɦɾ ʊ̈ǱʊʊʄʏǗ̒ɲʩ̫ȐǍʃɺʬɵǸǗʄʆˀʃǏ̡ʀȂʶ
ǗʄɿʧʄɿǌʧǱʊǱʊʄɤǃʁʧɹɲɾ ʃɦʉǖʜǱʊɲɾ ȄȀʈɰʫʁʆǖʬʊʁˀʊȂɴʁʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴɦʏȍɰʈǕ˄Ȁȋɴɦ ʃʷ
ɰʿȅʃʄǵǝɹʅɴ̡ɺʊȁʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊɲʪȅʃʒʇʧʌɼǊʃ̔ɦʏǎ̈ʊ̡ɿȂɴʁʒʏȀ̒ʈʊʉ Ǘyɲʩ̫ȐǍʃɱǘʭʃʟɴ ʜǸʈʭʉ
ǗɰɧʈʐʺʫʃʱʈʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐ ʋ ʋɦɰ̡̈ʋɴ̡ɿʏɰʈǕȈʆǳǗʁʁ˄ ɵʁɦȇ Ǳ̫ʊʄɦɴƼ̈ɿɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴ 
ʜǸʈʭʉǗɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊɰǐʫɴʌʧʏʉˀ ʏɦȍɰʈǕɦǗɵ̈ʃǸɴʌʧʏʉˀɰʈǕʃǌȐ ʋ˄ 

Ȁȋɴ˓,˓ ɵʁʃʭʃʃʧɴȈɲʊʉrʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽɺʁɦɾ ʊ̈ǱʊȀʈǗɲʩ̫ȐǍʃʄɦɴƼ̈ɿʃʧɴʌʧʏʉˀ  

ȅʃʄɦɴƼ̈ɿɦʑɴ̈ɦǻʉ 

ʌʧʂʨȐ ɚʏǌʀǕʨ ʜɦʂǙ̈ʡǖǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ̒
ʌʧʂʨȐ ɚʏǌ ʇʏǌʫȈʊ&ʑʬɷʨʏǎʨɰ' ʏɰʈǕȈʆǳʶǗʁ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉ
Ǘɰɧʈʐʺʫʃʱʈ 

˒  ˏ ˕ *̟̟ ˑ  ˑ˔ ,̞  ˑ ː  ˓ ˖ ,̝  ː ː  ː ˕ ,ˏ  ˎ ˏ  ̠ ˖ ,̝  ˒ ˑ  ˏ ˕ ,˓  ̝

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉ
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ 

 ̝ ˏ *ˏ˓ ˏ  ː ː ,˒  ˓  ˒ ˏ ,ˑ  ̟  ̞ː ,ː  ̝  ˎ ,ˎ  ˎ  ̞ ˏ ,̞  ˏ

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ  ˓ ,̠  ̝  ˒ ,̟  ː  ˎ ,ˎ  ˎ  ː ,̝  ˓  ˑ ˏ ,ˑ  ̝  ˑ ,̞  ˑ

ʏʊʫʄ ˓  ː ˏˎ  ˎ ˒  ̠ ˏˎ  ˎ ː  ̠ ˏˎ  ˎ ˑ  ˏ ˏˎ  ˎ ː  ː ˏˎ  ˎ ˒  ˏ ˏˎ  ˎ

˓ *ˑ̞

ˑ *ˏ̞

ː *̝̟

ˑ *˒ˎ

ː *ːˎ

ˑ *ːˎ

,ˎˎ ˏ ,ˎˎ ː ,ˎˎ ˑ ,ˎˎ ˒ ,ˎˎ ˓ ,ˎˎ ˔ ,ˎˎ

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻrʃǱʊʅʋʧɿʁʁʃʧɹ
ʜʱʏȍɰʈǕ

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻrʃǱʊɺʩɰɷɣǃʬʃʃʧɴ
ɵ̡ɰǶʉ ȃɿʫɵʬʋ ʁʁʃʧɹ ʜɦʏȍɰʈǕ

ʏɰʈǕȈʆǳǗʁʁʀǕʨʛǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾ ʋʻʏǗȉʄʻ
ɺʁɦɾ ʊ̈ǱʊɰǐʫɴǗɲʩ̫ȐǍʃɺʬɵǸ ǗʄʆˀʃǏ̡ʀȂ ʜʁǗʄɿʧʄɿǌʧǱʊʏǗȉʄ̒

Ǳʄɤǃʁʧɹɲɾ ʃɦʉǖʜɰʫʁʆǖʬʁˀʊ

ʱʏȍɰʈǕ ɰʈǕʃǌȐʋ
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ǱʊʒʇʧʌɼǊʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊʄɦɴƼ̈ɿɦʑɴ̈ɦǻʉ&ˏ 'Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴ ʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈ&ː'Ǘɲʩ̫ȐǍʃ
ɱǘʭʃʟɴʜǸʈʭʉǗɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿʃʧɴ&ˑ 'Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ˄ ʊʬʄȈʆ,˓˓ ,˓̝ʃʧɴ˓ ,̞ ʄǵǝ ɹʃȍʃʫʌɿǌʃʽ
ɺʁɦɾ ʊ̈ǱʊɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴɦ ʏȍɰʈǕ ʊʉʸʱʆʋˑǷǐ&ʁːˎˏ˗-ːˎːˏ'˄ 

ʊʬʄȈʆ,˓˓ ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊʄɦɴƼ̈ɿɦʑɴ̈ɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈȂɴʁʆʨʊʌʧʏʉˀ
ȉʃǱʊɦɶǘ̈ʉɿʄɱǓʏʻɦʋʌ̈ʧʂʨȐ ɚʏǌɰǐʫɴɦȄ ʌ̫ʧʏʉˀɰʈǕʃǌȐ ʋȉʃ˕ *̟̟ ȈɲʊʉʃʧɴɦʏȍɰʈǕȉʃ˔ *̞ˑ
Ȉɲʊʉ  ˄

ʊʬʄȈʆ,˓̝ ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊʄɦɴƼ̈ɿɦʑɴ̈ɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɲʩ̫ȐǍʃɦ ʈȅʃʄǵǝ ɹ
ȁ ʋɦʏ̈ɰʈǕȈʆʇʏǌʫȈʊ&ʑʬɷʨʏǎʨɰ'ȉʃȈɲʊʉɱǓʏʻǸɴʱɲɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋȉʃ˖ *̝ː Ȉɲʊʉ ʃʧɴ
ʌʧʏʉˀ ʏɦȍɰʈǕȉʃ˕ *ˏˎ Ȉɲʊʉ˄  

ʊʬʄȈʆ,˓̞ ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊʄɦɴƼ̈ɿɦʑɴ̈ɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɲʩ̫ȐǍʃɦʈ ʋɦʏ̈ɰʈǕȈʆ
ǳǗʁʁȉʃȈɲʊʉ Ǘɦɵ̈ʃǸɴɦɲɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋȉʃ˖̝ *˒Ȉɲʊʉʊʨʟʌʧʏʉˀ ʏɦȍɰʈǕȉʃ˕ *˓̝Ȉɲʊʉ  ˄

ʊʬʄȈʆ˓ .˓  ȈɲʊʉrʃʌʧʂʨȐ ɚʏǌrʃʃȍʃʫʌɿǌʃʽɺʁɦɾ ʊ̈ǱʊȀʈʌʧʏʉˀ  

 
 

 

 

 

˕ *̟̟

ˏ *ˏ˓ *̠̝

˔ *̞ˑ

ː *˒˓

*̟ː,ˎˎ
ˏ ,ˎˎ
ː ,ˎˎ
ˑ ,ˎˎ
˒ ,ˎˎ
˓ ,ˎˎ
˔ ,ˎˎ
˕ ,ˎˎ
˖ ,ˎˎ
˗ ,ˎˎ

ɰʈǕʃǌȐʋ
ʱʏȍɰʈǕ
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ʊʬʄȈʆ˓ .̝  ȈɲʊʉrʃʇʏǌʫȈʊ&ʑʬɷʨʏǎʨɰ'r ʃʃȍʃʫʌɿǌʃʽɺʁɦɾ ʊ̈ǱʊȀʈʌʧʏʉˀ  

 

ʊʬʄȈʆ˓ .̞  ȈɲʊʉrʃʏɰʈǕȈʆǳʶǗʁʳʃʃȍʃʫʌɿǌʃʽɺʁɦɾ ʊ̈ǱʊȀʈʌʧʏʉˀ  

 

 

 

˖ *̝ː

ˏ *ˑ̟ *ˎˎ

˕ *ˏˎ

ː *ː̝
*̝˓,ˎˎ

ˏ ,ˎˎ
ː ,ˎˎ
ˑ ,ˎˎ
˒ ,ˎˎ
˓ ,ˎˎ
˔ ,ˎˎ
˕ ,ˎˎ
˖ ,ˎˎ
˗ ,ˎˎ

ɰʈǕʃǌȐʋ
ʱʏȍɰʈǕ

˖ *̝˒

*ˎˎ ˏ *ˑ̝

˕ *˓̝

ˏ *̞ˏ
˕*ˑ,ˎˎ

ˏ ,ˎˎ
ː ,ˎˎ
ˑ ,ˎˎ
˒ ,ˎˎ
˓ ,ˎˎ
˔ ,ˎˎ
˕ ,ˎˎ
˖ ,ˎˎ
˗ ,ˎˎ
ˏˎ ,ˎˎ

ɰʈǕʃǌȐʋ
ʱʏȍɰʈǕ
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,˓˒ ʃȍʃʫʌɿǌʃʽʁʨʅȚʊ 
ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊǗɿɨʌȅʃɰʁɾ ɿ̒Ǳʊʒʃʫʌɿǌ&ˏ'ʌʧʂʨȐ ɚʏǌʁʨʅȚʊʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʏ̒ȉƾ ʋʻʳʃ

ǱʊʊɵȄʜǱʊɦʌɵɱǁʄ̒ʅʋʧɿʅʋ&ː'Ǳʊ̡ɵɰǶʉʜǱʊǻɰ̒ȀɴʁʅʋʧɿʅʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻ
&ˑ'ǱʊʅǜʆǙʅȚʉʜǻɰ̒ɿrʈǘʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ̒&Oslo Manual ːˎˎ)˓  ˄ʃȍʃʫʌɿǌʃʽ
ʁʨʅȚʊȉʃɦǳʋʄʁɾ ɴʉɰɵʧɿǌʁʫɰǻɰ̒ɺʋɿ̒ǗʈɨʌǱʊʒɿʧʀʧɷʃǱʃ̡̒ɿǗʄɦʏʊ̈ʃʧɴɦʄ̈ɰɺʁɦɾ ʊ̈ǱʊʁʨʅȚʊʀǕʨʜǻɰʻ
ȀɴʁʅʋʧɿʅʋʀǕʨʊʄʏǗ̒ɰɧʈʐʫ̋ʃɦȳ ʋɦʁ̈ʨʅȚʊɲʪɦǳʋʄʁɾ ɴɦɺ̈ʈǑʨʄɦɴƼ̈ʃǱʊʋɰ̒ʊʄʏǗ̒ɰɧʈʐʫ̋ʃ˄ ɰǐʫɴɵʁɦǿ ʈ
ʌʧʂʨȐ ɚʏǌȂɴʁɦȄ Ǘ̫ɿɨʌȅʃ̡ɾ ȄʏʁǗȉʄ̒ʅʋʧɿʅʋʀǕʨɺʋʒ̒ɿʧʀʧɷʃɦǳʋ Ȭɦ ʃʧɴɦǗʄ̈ǸʈʬʋǻǈʃrʃǱʊɵȄ
ʌɦɵɱǁʄ̒ʅʋʧɿʅʋʀǕʨ̡ɺʋ ȉʃʄʁɾ ɴɦʂǙ̈ʡǖȂɰ̒ȂɹʒɿʧʀʧɷʃʃʧɴʁʁʭʋȅʃʁʨʅȚʊʀǕʨ˄ 

Ȁȋɴ˓,̝ʃʧɴʊʬʄȈʆ˓ ,̟ʄǵǝɹʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋʃʧɴɦʏȍɰʈǕ˄ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ
ɵʶʱȇʷǱʊʊɵȄ ʜɦʌɵɱǁʄ̒ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ʌ̒ʧʏʉˀɰʈǕʃǌȐ ʋȉʃɵʁʃʭʃˑ *̠̞
Ȉɲʊʉ ʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕȉʃǗɿʩʈ̡ɿˏ ,̠ː Ȉɲʊʉ ʏ˄Ǘȉʄ̒ǱʊʅǜʆǙʅȚʉ ʜǻɰ̒ɿrʈǘʅʋʧɿʅʋʀǕʨʜ
Ǘʄɦʏʊ̈Ǹɴʈʫɱɲʭʊʡǖɰɿ̒ʏȉƾʋʻɦɳɹ̈ȁʌʧʏʉˀ ʏɦȍɰʈǕȉʃɵʁʃʭʃ˒˗*Ȉˑɲʊʉ Ǘɦɵ̈ʃǸɴʌʧʏʉˀɰʈǕʃǌȐʋ
ʲɺʋȉʃɵʶʃʭʃˑ ,ˎːȈɲʊʉ˄ ʄɦɦ̈ʉɴ̈ɦʈ̈ʋ ȳɦ ʋɦǱ̈ʊ̡ɵɰǶʉ ʜǻɰ̒ȀɴʁʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃ
ɲʭʊʡǖɰɿʻʏȉƾ ʋʻ ȉʃȈɲʊʉǗʄȑɰʻǗʄʲʐʋǳǐȂɴʁʆʨʊʌʧʏʉˀɲʪˑ ,ˏ Ȉ˓ɲʊʉ ʃʧɴˑ ˎ* Ȉːɲʊʉ˄  
&ʏʬʈɦʈ̈ʋȀȋɴ˓ ,̝ ʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˓,̝ ɵʁʃʭʃʃʧɴȈɲʊʉrʃʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊȀʈʌʧʏʉˀ  

ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ 

ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ 
ȉʃ 

Ȉɲʊʉ ɵʶʃʭʃ 
ǳǕ ʃ 

Ȉɲʊʉ ʏʊʫʄ ɵʶʃʭʃ 
ȉʃ 

Ȉɲʊʉ ɵʶʃʭʃ 
ǳǕ ʃ 

Ȉɲʊʉ ʏʊʫʄ 

ǱʊʊɵȄ ʜɦʌɵɱǁʄ̒ʅʋʧɿʅʋʀǕʨʜ
Ǘʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ̒

ː  ˓ ˑ ,̠  ̞  ̠ː ,ˑ  ˏ ˑ  ˒ ˏ  ˒ ˏ ,̠  ː ː  ̝ ˓ ,˓  ˑ ˒  ˎ

ǱʊʲɵɰǶʉ ʜǻɰȀ̒ʶɴʅʋʧɿʅʋʀǕʨ
ʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ̒ 

ˏ  ̠ ˑ ,ˎ  ː ˏ  ˓ ˑ ,̟  ˓ ˑ  ˒ ː  ˑ ˑ ,ˏ  ˓ ˏ  ̞ ˑ ,̝  ː ˒  ˎ

ǱʊʅǜʆǙʅȚʉ ʜǻɰɿ̒ʳʈǘʅʋʧɿʅʋ
ʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ̒

ˏ  ̠ ˑ ,ˎ  ː ˏ  ˓ ˑ ,̟  ˓ ˑ  ˒ ˑ  ̝ ˒ ,̠  ˑ  ˒ ,̟  ˓ ˒  ˎ

ʏʊʫʄ ˔  ˑ ˏˎ  ˎ ˑ  ̠ ˏˎ  ˎ ˏˎ  ː ˕  ˑ ˏˎ  ˎ ˒  ̞ ˏˎ  ˎ ˏː  ˎ
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ʊʬʄȈʆ˓ .  ̟Ȉɲʊʉrʃʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊȀʈʌʧʏʉˀ  

 

Ȁȋɴ˓,̞ ʄǵǝ ɹʒʁʆʨʁʧʃǐʃˀʉǱʊʒʇʧʌɼǊʃȍʃʫʌɿǌʃʽʁʨʅȚʊ̡ɺʋȅʃʒʃʫʌɿǌʃ̔ȀʈʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴ
ʏɦȍɰʈǕ˄ǱʊʒʇʧʌɼǊɦʋʃ̈ȍʃʫʌɿǌʃʽʁʨʅȚʊȓɵɦʂǙɦ̈ʑɴ̈ɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈǗɲʩ̫ȐǍʃ
ɱǘʭʃʟɴʊʭʈǳǐǸʈʭʉǗɲʩ̫ȐǍʃɦ ʅǜɴʱʁɠɿʃʧɴǗɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ˄  ɰǐʫɴʌʧʏʉˀ ʏɦȍɰʈǕɰʿȅʃʄǵǝ ɹʅɴʲɺʊȁ
ȅʃʄɦɴƼ̈ɿɦʑɴ̈ɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʫ̋ʃɦʈɦʋǱ̈ʊʊɵȄʜɦʌɵɱǁʄ̒ʅʋʧɿʅʋȉʃȈɲʊʉ Ǘɦɵ̈ʃǸɴ
Ǳʊ̡ɵɰǶʉ ʜǻɰ̒Ȁɴʁʅʋʧɿʅʋ ʃʧɴǱʊʅǜʆǙʅȚʉ ʜǻɰ̒ɿrʈǘʅʋʧɿʅʋ˄ʊʨʟʌʧʏʉˀɰʈǕʃǌȐ ʋ ɳɦɹ̈ȁ
ǱʊʅǜʆǙʅȚʉ ʜǻɰ̒ɿrʈǘʅʋʧɿʅʋȉʃȈɲʊʉ Ǘɦɵ̈ʃǸɴǱʊʲɵɰǶʉ ʜǻɰ̒Ȁɴʁʅʋʧɿʅʋ ǱʊʊɵȄʜ
ʱʌɵɱǁʄ̒ʅʋʧɿʅʋ ɺ̡ʋȅʃʄɦɴƼ̈ɿɦʑɴ̈ɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈ˄ 

Ȁȋɴ˓,̞ ɵʁʃʭʃʃʧɴȈɲʊʉrʃǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽʁʨʅȚʊȀʈǗɲʩ̫ȐǍʃʄɦɴƼ̈ɿʃʧɴʌʧʏʉˀ  

ȅʃʄɦɴƼ̈ɿɦʑɴ̈ɦǻʉ 

ʀǕʨʜɦʂǙ̈ʡǖǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ̒

ǱʊʊɵȄ ʜɦʌɵɱǁʄ̒ʅʋʧɿʅʋ 
ǱʊʲɵɰǶʉ 

ʜǻɰ̒Ȁɴʁʅʋʧɿʅʋ 
ǱʊʅǜʆǙʅȚʉ 

ʜǻɰ̒ɿrʈǘʅʋʧɿʅʋ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸ
ʈʭʉǗɰɧʈʐʺʫʃʱʈ 

ː  ˏ ˕ ,ˎ  ˎ ˏ  ˒ ˖ ,̞  ˓ ˏ  ̞˕ ,̞  ˑ ː  ː˕ ,̟  ̝ ˏ  ̟ ˖ ,ˏ  ̟ ˑ  ˓˖ ,ˑ  ˑ

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʊʭʈǳǐǸ 
ʈʭʉǗɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ 

 ̞ː ,ˑ  ˑ  ːˏ ,ː  ˓  ˒ ˏ ,̟  ː  ˒ˏ ,˒  ˑ  ˑˏ ,ˑ  ̝  ˒ ,̠  ˓

Ǘɲʩ̫ȐǍɦʅǜɴɦʁɠɿ  ː ,̝  ̞  ˎ ,ˎ  ˎ  ˏ ,˒  ˓  ː ,̞  ˏ  ˏ ,˒  ˓  ˑ ,̞  ˏ

ʏʊʫʄ ˑ  ˎ ˏˎ  ˎ ˏ  ̝ ˏˎ  ˎ ː  ː ˏˎ  ˎ ː  ̟ ˏˎ  ˎ ː  ː ˏˎ  ˎ ˒  ː ˏˎ  ˎ

ˏ *̠ː

ˑ *ˏ˓

˒ *̠ˑ

ˑ *̠̞

ˑ *ˎː

ˑ *ˎː

,ˎˎ ˏ ,ˎˎ ː ,ˎˎ ˑ ,ˎˎ ˒ ,ˎˎ ˓ ,ˎˎ ˔ ,ˎˎ

ǱʊʊɵȄ ʜɦʌɵɱǁʄ̒ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾ ʋʻ

Ǳʊ̡ɵɰǶʉʜǻɰ̒ȀɴʁʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻ

ǱʊʅǜʆǙʅȚʉʜǻɰ̒ɿrʈǘʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻ

ǱʊʊɵȄ ʜɦʌɵɱǁʄ̒ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾ ʋʻ

Ǳʊ̡ɵɰǶʉʜǻɰ̒ȀɴʁʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻ

ǱʊʅǜʆǙʅȚʉʜǻɰ̒ɿrʈǘʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻ

ʌ ʧʏ
ʉˀ
ʏɦ
ȍɰ
ʈǕ

ʌ ʧʏ
ʉˀ
ɰʈ
ǕʃǌȐ

ʋ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  32 

ʊʬʄȈʆ˓,˗ ˓,ˏˎʃʧɴ˓ ,ˏʄˏǵǝ ɹȁǱʊʊɵȄʜɦʌɵɱǁʄ̒ʅʋʧɿʅʋǱʊʲɵɰǶʉ ʜǻɰ̒Ȁɴʁʅʋʧɿʅʋ
ǱʊʅǜʆǙʅȚʉ ʜǻɰ̒ɿrʈǘʅʋʧɿʅʋȅʃʄɦɴƼ̈ɿɦʑɴ̈ɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈɦǗɵ̈ʃǸɴǗɲʩ̫ȐǍʃ
ɱǘʭʃʟɴʊʭʈǳǐǸʈʭʉǗɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿʃʧɴǗɲʩ̫ȐǍʃɦ ʅǜɴʱʁɠɿʏǗȉʄ̒ʌʧʏʉˀȂɴʁʆʨʊ˄ 

ʊʬʄȈʆ˓ .  ̠ȈɲʊʉrʃǱʊʊɵȄ ʜɦʌɵɱǁʄ̒ʅʋʧɿʅʋʳʃʃȍʃʫʌɿǌʃʽʁʨʅȚʊȀʈʌʧʏʉˀ 
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˕ *ˎˎ

ː *ˑˑ
*̝̞

˖ *̞˓
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ˑ ,ˎˎ
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˓ ,ˎˎ
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˕ *̞ˑ

ˏ *̟ː *˒˓

˕ *̟̝

ˏ *˒ˑ ˕*ˏ
,ˎˎ

ˏ ,ˎˎ
ː ,ˎˎ
ˑ ,ˎˎ
˒ ,ˎˎ
˓ ,ˎˎ
˔ ,ˎˎ
˕ ,ˎˎ
˖ ,ˎˎ
˗ ,ˎˎ
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ʊʬʄȈʆ˓ .ˏ  ˏȈɲʊʉrʃǱʊʅǜʆǙʅȚʉ ʜǻɰ̒ɿrʈǘʅʋʧɿʅʋʳʃʃȍʃʫʌɿǌʃʽʁʨʅȚʊȀʈʌʧʏʉˀ  

 

,˓˓ ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ 

ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴɲʪǗɿɨʌȅʃʏʶɦȬ ʋɦʌ̈ʧʂʨȐ ɚʏǌǗɲʄ̒ǗɲɴʀǕʨ̡ɺʋǗɲʩ̫ȐǍʃȅʃʒʃʫʌɿǌǱʊɦʊɠʄɵʁɰ̡ʃǘɴ 
Ǳʊǵʊ ʜʁʶȄɰʻʁʶʃɴǲɴʱǗȢ(Oslo Manual, ːˎˎ )˓˄ ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴʱʃʷȉʃʱǳʋʄʁɾ ɴɦɺ̈ʈǑʨʄɦɴƼ̈ʃ
ǱʊʒʃʫʌɿǌǱʊǵʊʊʄʏǗ̒ɲʩ̫ȐǍʃɦǻʉǱɿ̒ʄʃǍʉǱʊɵʁǿ ʉ ʅ̡ǐɰʊɺǈȅʋ ʜɵʁǿ ʉǗʄɿʧʄɿǌʧǱʊɦʂǙ̈ʡǖǗʄɦʏʊ̈
ʑɦɴ̈Ǳʊɦʆɹɵʧɿǌɰ̡ʃǘɴǱʊǵʊ&ɦʋɰ̈ʈǓʏʅ̒ʋʧɿȈʆǱʊǵʊ'ʜǱɿ̒ʄʃǍʉǱʊɵʁǿ ʉ ȳɦ ʋɦǱ̈ʊʅƾɿ̒ʅƾɴ̒˄  
Ȁȋɴ˓,̟ʃʧɴʊʬʄȈʆ˓ ,ˏ ʄːǵǝɹʆʨʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒ǗɲɴɰǐʫɴǗɲʩ̫ȐǍʃȀʈʌʧʏʉˀɰʈǕʃǌȐ ʋʃʧɴɦʏȍɰʈǕ˄
ɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕǗɲʩ̫ȐǍʃȈɲɦǗɵ̈ʃǗɿɨʌȅʃɦʂǙ̈ʏɰʈǕȈʆɦʋǱ̈ʊǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈ 
Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻɦȵɰ̡ʃǘɴɦʂǙ̈Ǳʊȉʃɵʶʃʭʃˑː ʏɦǕ̈ʃʩɴ˒˒ *˒#ʃʧɴ˒˗ɦʏǕ̈ʃʩɴˑ ,̝ˑ#˄ ʄȄǎ ʄʻʈɰ
ʏɰʈǕȈʆɦʋʌ̈ʧʂʨȐ ɚʏǌʀǕʨʜɦʂǙ̈ʡǖǗʄɦʏʊ̈ɦʑɴ̈ɲʭʊʡǖɰɿ̒ʏȉǔʋɰ̒ǐʫɴǱʊʒʃʫʌɿǌʂʫʊɰʧɵǁȉʃɵʁʃʭʃːˑ ʏɦǕ̈ʃʩɴ
ˑ ,ˏ #̠ʃʧɴ˒ ˔ɦʏǕ̈ʃʩɴˑ ,˒ #ˏ ʐɦʉ̈ʃʧɴʏɰʈǕȈʆʁʶȄɰʻʁʶʃɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋǲ̒ɴ
ǗɦȢɰ̡ʃǘɴɦʂǙ̈ǱʊȉʃɵʶʃʭʃʃʧɴȈɲʊʉɿʧɵǸɴɦɲɲʪˏ˕ ʏɦǕ̈ʃʩɴː ,ˑ˔#ʃʧɴ˒ˎʏɦǕ̈ʃʩɴː ,̠ #̝˄  
&ʏʬʈɦʈ̈ʋȀȋɴ˓ ,̟ ʃʧɴʊʬʄȈʆ˓ ,ˏ ːʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 
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ɰʈǕʃǌȐʋ
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Ȁȋɴ˓,̟ ɵʁʃʭʃʃʧɴȈɲʊʉrʃǗɲʩ̫ȐǍʃʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒ǗɲɴȀʈʏɰʈǕȈʆʃʧɴʌʧʏʉˀ  

ʏɰʈǕȈʆ 

ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ȉʃ 
ʏɰʈǕȈʆ
&ɵʶʃʭʃ' 

Ȉɲʊʉ ʏʊʫʄ 
ȉʃ 

ʏɰʈǕȈʆ 
(ɵʶʃʭʃ' 

Ȉɲʊʉ ʏʊʫʄ 

ʌʧʂʨȐ ɚʏǌʀǕʨ ʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻ
ʏȉƾ ʋʻɰǐʫɴǱʊ ʒʫʌɿǌʃ̔ʂʫʊɰʧɵǁʊʄʏǗ̒ɲʩ̫ȐǍʃ 

ː  ˑ ˑ ,ˏ  ̠ ˑ  ̟ ˒  ̝ ˑ ,˒  ˏ ˓  ̞

ǱʊǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻ
ʏȉƾ ʋʻȵɦɰ̡ʃǘɴɦʂǙ̈Ǳʊ 

ˑ  ː ˒ ,˒  ˒ ˑ  ̟ ˒  ̠ ˑ ,̝  ˑ ˓  ̞

ʁʁȄɰ̒ʁʁʃɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒
ʏȉƾʋǲ̒ɴɦǗȢɰ̡ʃǘɴɦʂǙ̈Ǳʊ 

ˏ  ̞ ː ,ˑ  ̝ ˑ  ̟ ˒  ˎ ː ,̠  ̝ ˓  ̞

ʏʊʫʄ ˕  ː ˏˎ  ˎ ˏˏ  ˒ ˏˑ  ˓ ˏˎ  ˎ ˏ˕  ˏ

ʊʬʄȈʆ˓ .ˏː  ȈɲʊʉrʃʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴȀʈʏɰʈǕȈʆʃʧɴʌʧʏʉˀ  

 

ʊʬʄȈʆ,˓ˏ ˑȅʃʄǵǝɹǱʊɦǗʄɡʄɦʂɠʄʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒ǗɲɴȀʈʌʧʏʉˀ ʃʧɴʁʁʐǗʁɲʩ̫ȐǍʃ˄ ȵɦɰǐʫɴ 
ʌʧʏʉˀɰʈǕʃǌȐ ʋ Ǘɲʩ̫ȐǍʃǲǐɿɿʬɵʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɲɿ̒ʏȉƾʋɰ̒ǐʫɴǱʊʒʃʫʌɿǌʂʫʊɰʧɵǁʊʄʏʻ
Ǘɲʩ̫ȐǍʃȉʃȈɲʊʉɱǓʏǸ̒ɴǱʊǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɲɿʻʏȉƾ ʋʻʏǗȉʄʻɰ̡ʃǘɴɦʂǙ̈Ǳʊʃʧɴ
ʁʶȄɰʻʁʶʃɴǱʊǵʊʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɲɿ̒ʏȉƾʋǲ̒ɴɦǗȢɰ̡ʃǘɴɦʂǙ̈Ǳʊ˄ ɵʶʱȇʷǲǐ ɿʈʂǖʈʃʧɴʂʁʌʧɹ
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ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋɰ̒ǐʫɴǱʊʒʫʌɿǌʃ̔ʂʫʊɰʧɵǁʊʄʏʻ
Ǘɲʩ̫ȐǍʃ

ǱʊǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻɦȵɰ̡ʃǘɴɦʂǙ̈Ǳʊ ʁʁȄɰ̒ʁʁʃɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋǲ̒ɴɦǗȢɰ̡ʃǘɴɦʂǙ̈Ǳʊ

ɰʈǕʃǌȐʋɦ ʏȍɰʈǕ
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ʉɦɴ̈ʆʧʃʧɿǖɦɳɹ̈ȁ ǱʊǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɲɿʻʏȉƾ ʋʻʏǗȉʄʻɰ̡ʃǘɴɦʂǙ̈ǱʊȉʃȈɲʊʉɱǓʏʻ
ǸɴʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɲɿ̒ʏȉƾʋɰ̒ǐʫɴǱʊʒʃʫʌɿǌʂʫʊɰʧɵǁʊʄʏǗ̒ɲʩ̫ȐǍʃʄȄǎ ʄʻʈɰɿʬɵǸɴʱɲ
ɲʪɦȳ ʋɦ ʁ̈ʁȄɰ̒ʁʁʃɴǱʊǵʊʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɲɿ̒ʏȉƾʋǲ̒ɴɦǗȢɰ̡ʃǘɴɦʂǙ̈Ǳʊ˄ ɺʬɵǳǐ ʱʃʷʲɺʊʌʧʏʉˀ
ʱʏȍɰʈǕǗɲʩ̫ȐǍʃǲǐ ɿɿʬɵʈʂǖʈʃʧɴʂʁǱʊǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɲɿʻʏȉƾ ʋʻʏǗȉʄʻɰʲʃǘɴʂɦǙ̈Ǳʊ
ȉʃȈɲʊʉɱǓʏʻǸɴʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɲɿ̒ʏȉƾʋɰ̒ǐʫɴǱʊʒʃʫʌɿǌʂʫʊɰʧɵǁʊʄʏǗ̒ɲʩ̫ȐǍʃʃʧɴɿʬɵ
Ǹɴɦɲɦȳ ʋɦʁ̈ʁȄɰ̒ʁʁʃɴǱʊǵʊʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɲɿ̒ʏȉƾʋǲ̒ɴɦǗȢɰ̡ʃǘɴɦʂǙ̈Ǳʊ˄ &ʏʬʈɦʈ̈ʋ
ʊʬʄȈʆ,˓ˏˑʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

ʊʬʄȈʆ˓ .ˏˑ  ȈɲʊʉrʃǱʊʱǗʄɡʄʱʂɠʄʃȍʃʫʌɿǌʃʽǗɲʄ̒ǗɲɴȀʈʌʧʏʉˀʃʧɴʁʁʐǗʁɲʩ̫ȐǍʃ 

 

,˓̝ Ǳʊȍʉɿʳʈǘʱʋ̈Ǳʊʒʃʫʌɿǌʳʃʃȍʃʫʌɿǌʃʽ 
Ȁȋɴ˓,̠ ʄǵǝɹȈɲʊʉʏǌʨʆʨȐ ʊyʏǲʁʃ̒rʃʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʊʄʏǗ̒ɲʩ̫ȐǍʃɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋ

ʃʧɴɦʏȍɰʈǕ˄ɰǐʫɴǱʊʉʋʻɦɳɹ̈ʊʄʏǗ̒ɲʩ̫ȐǍʃʃʨʈʭʉˇʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ȄʅʁʋʧɿʅʋʀǕʨɦȳǱʃ̒ʁʨʅȚʊ
ȅʃǷʄʻʊʐˀʏȉʃȐʊʸʏʶǲʃʻǿʏʻȉʃʈʂǖʈȈɲ*ːˑ˄ʈȘ́ɴʌʧɹ ʁɦɠɿǸʈʭʉǱʊɦǗʄ̈Ǘȅʏɵ̒ʁǿ ʉR&D 
ȉʃǗʄʏʧʁǏȈʆɲʪȅʃȍʉɿrʈǘʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ȉʃȐ ʊyʏǲʁʃ̒ɿʧɵǸɴɦɲȉʃʈʂǖʈȈɲ ,ˎ˖˄  
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ǲǐ ɿʂʶ

ǲǐ ɿʈʂǖʈ
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ǲǐ ɿʂʶ

ǲǐ ɿʈʂǖʈ
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ʉˀ
ʏɦ
ȍɰ
ʈǕ
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ʉˀ
ɰʈ
ǕʃǌȐ

ʋ

ʁʁȄɰ̒ʁʁʃɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋǲ̒ɴɦǗȢɰ̡ʃǘɴɦʂǙ̈Ǳʊ

ǱʊǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻɦȵɰ̡ʃǘɴɦʂǙ̈Ǳʊ
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ʊʬʄȈʆ,˓ˏ ʄ˒ǵǝɹʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀʃʨʈʭʉˇ˄ ɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔
ʅǌʋʃ̒ʬʌȐ ʊyʏǲʁʃ̒ɲʪǱʊȄʅʁʋʧɿʅʋʀǕʨɦȳǱʃ̒ʁʨʅȚʊȅʃǷʄ̒ʊʐʏˀ ȉʃʈʂǖʈȈɲː*˒˄ɵʁ̡ɾ ɰʌʧʏʉˀ
ʏɦȍɰʈǕʏɰʈǕȈʆȉʃȐ ʊyʏǲʁʃ̒ǸɴɦɲɰʿɺʬɵʌʧʏʉˀɰʈǕʃǌȐ ʋ ɺ̡ʊɲʪǱʊȄʅʁʋʧɿʅʋʀǕʨɦȳǱʃ̒ʁʨʅȚʊ 
ȅʃǷʄʻʊʐˀʏʲɺʋȉʃʈʂǖʈȈɲ*ːː˄ʈȘ́ɴʌʧɹ ʁɦɠɿʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʅǌʋʻʃʬʌȐʊʸʏʶǲʃʻʲɺʋȉʃ
ʈʂǖʈȈɲȂʄǸɴɦɲɲʪǱʊɦǗʄ̈Ǘȅʏɵ̒ʁǿ ʉ R&D ȉʃǗʄʏʧʁǏȈʆʲɺʋȉʃʈʂǖʈȈɲ*ˎ̝ʃʧɴ *ˏˎʱʊɠɴǳǐ
ȂɴʁʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴɦʏȍɰʈǕ˄&ʏʬʈɦʈ̈ʋȀȋɴ˓ ,̠ ʃʧɴʊʬʄȈʆ˓ ,ˏ ʏ˒ǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˓,̠ ɵʁʃʭʃʃʧɴȈɲʊʉrʃǱʊȍʉɿrʈǘɦʋȐ̈ ʊyʏǲʁʃ̒ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔rʃǗɲʩ̫ȐǍʃ 

ʱǳʋʄʶɾɴ 
ɱǓʏʻ ʈʂǖʈ Ȃʄ 

ʈʂǖʈȈɲ 
ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 

ȄʅʁʋʧɿʅʋʀǕʨɦȳǱʃ̒ʁʨʅȚʊȅʃǷʄ̒ʊʐʏˀ ˓  ˒ː ,̠  ̞ ˓  ˒ː ,̠  ̞ ˕  ˒ ˒ ,ˎ  ̞ ,ː  ˑ
ǱʊɦǗʄ̈Ǘȅʏɵ̒ʁǿ ʉR&D ȉʃǗʄʏʧʁǏʧȈʆ ː  ˎ ˏ ,ˏ  ˎ ˏ  ̞ ,̠  ˒ ˏ˒  ˒ ˕ ,̠  ̝ ,ˎ  ̟
ȄʈʁɰʃʬʌʄɦɵǁɰʌʧʁȘʀǕʨʏȄǘ ɴ ˒  ˒ ː ,˒  ː ˑ  ̟ ː ,ˎ  ̠ ˏˎ  ˎ ˓ ,˒  ̠ ,ˏ  ̟
ȄʄʁɦɵǁɰʌʧʁȘʀǕʨʏȄǘ ɴɦȳʁʨʅȚʊ ˒  ˏ ː ,ː  ˓ ˑ  ˓ ˏ ,̠  ː ˏˎ  ̝ ˓ ,̟  ː ,ˏ  ̞
ɰʶɾɿʻʏȉƾ ʋʻˆ0ʈʧʃȇɰ̒ʆˀʃǏˏ ɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɦɱȚʉ ːɰǗʈʧɿȐ ʊyʏǲʁʃ̒ʈʂǖʈ ˑɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɱǓʏ ̒

ʊʬʄȈʆ˓ .ˏ˒ ʈʂǖʈȈɲr ʃǱʊȍʉɿrʈǘɦʋȐ̈ ʊyʏǲʁʃ̒ʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ  

 
Ȁȋɴ˓ .ˏˎ  ʃʧɴʊʬʄȈʆ˓ .ˏ˓ ʄǵǝɹʆʨʁʧʃǐʃˀʉʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ ʐɦʉ̈ȅʃʄǵǝɹȁ

ʌʧʏʉˀ ʏɦȍɰʈǕȉʃɿǗʈɨʌǱʊʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃǸɴʌʧʏʉˀɰʈǕʃǌȐʋ˄ ʏɰʈǕȈʆǱʊʁʧɹʉɰɦǗɲɞɴȉ́ʏʫʨʃ 
ʗʄɰʊɾ̔ʃʧɴɰʈǕʌʧʂʨȉʃȓʁʧȈʆɦǗɵ̈ʃǸɴɦɲȂɴʁʆʨʊʌʧʏʉˀ˄ȓʁʧȈʆʄȄǎ ʄʻʱʁɠɿǱʊʄɾǌʫ̫ʄǿǌʋʄʫɲƾʋʧɰ
ʃʧɴʃʧɦȊ ɷʧɿȂɴʁʌʧʏʉˀɰʈǕʃǌȐ ʋʃʧɴɦʏȍɰʈǕɦǗȇ Ǘ̫ɲʩ̫ȐǍʃʉʋȁ̒ʄʫɲƾʋʧɰ̡ɺʋȅʃʁʁʭʋǱʊʄɾǌʫ̫ʄǿǌ ʋ
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ȄʅʁʋʧɿʅʋʀǕʨɦȳǱʃ̒ʁʨʅȚʊȅʃǷʄʻʊʐˀʏ
ǱʊɦǗʄ̈Ǘȅʏɵ̒ʁǿ ʉ R&D ȉʃǗʄʏʧʁǏȈʆ
ȄʈʁɰʃʬʌʄɦɵǁɰʌʧʁȘʀǕʨʏȄǘɴ
ȄʄʁɦɵǁɰʌʧʁȘʀǕʨʏȄǘɴɦȳʁʨʅȚʊ
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Ȋ ɴ́ʋǟʃʩɴȓɵȉʃʏʈɿǍȈʆʊʭʈɵʶʲɾɰǱʃʻʲɿȉʃǗʄʏʧʁǏȈʆɰǐʫɴǱʊʒʇʧʌɼǊǱʊʄɦɴƼ̈ɿʀǕʨ̡ ɺʋɷʭʉɦʋɰ̈
ɰʈǓʏʅ̒ʋʧɿʅʋ&ʁʁʃʧɹ'ʜʱʏȍɰʈǕǗʄɰʄʱǻʉɲʫɾȈʆʅʋʧɿȈʆʃʧɴɷʁʊʫɹʡǖȉʃǱʊʊʨɰɵɦǗʈ̈ʃ̡ ʅǐɰʏɦɺǈɰʧɵǁ˄
ǱʊɦʊɠʄɵʁʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒ǗɲɴȉʃȈɲʊʉ Ǘɦɵ̈ʃǸɴǱʊɦʊɠʄɵʁʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊȂɴʁʆʨʊʌʧʏʉˀ  ˄

Ȁȋɴ˓,ˏ  ˎɰʿȅʃʄǵǝɹʆʨȈɲʊʉ ʃrʏɰʈǕȈʆ̡ ʅǐɰǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ǲɴɰǐʫɴǗɲʩ̫ȐǍʃȂɴʁ
ʌʧʏʉˀɰʈǕʃǌȐʋȉʃ*˓̟ #ʃʧɴɦʏȍɰʈǕȉʃ *˓˒ # ʂɦǙ̈ʡǖȉʃȈɲʊʉ Ǘɦɵ̈ʃǸɴǱʊʁʧɹʉɰǱʊǗȐʌǗǸʌ
ʃʧɴʒʇʧʌɼǊʃʌ̔ʧʏʉˀɰʈǕʃǌȐ ʋȉʃǗɿʩʈ̡ɿː*̝ #ʃʧɴɦʏȍɰʈǕȉʃː*̞ #˄ ǗɰɧʈʐʺʫʃʂʶȈ̌ɲɦǗɵ̈ʃȉʃ
ʲʅǐɰǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ǲɴɰǐʫɴǗɲʩ̫ȐǍʃʊʄʏʆ̒ʭɰɦɲ̡ɺʋ ȆɦǌɿɦʋǱ̈ʊrɵǐǗʄɼʧɿʅʋʧɿʅʋʀǕʨʜʋǟǗʄɦʏʊ̈
ʑɦɴ̈ɲʭʊʡǖɰɿʻʏȉƾ ʋʻ˄ǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ǲɴɰǐʫɴǗɲʩ̫ȐǍʃȍȉʃȐ ʊyʏǲʁʃ̒ǸʆʧɦʏʏʏǗȉʄ̒ʌʧʏʉˀ 
ɰʈǕʃǌȐʋɺɦ̈ʈǑʨʄʃǌɰʧɵǁǱʊʃȍʃʫʌɿǌʃ̔ ɺɦ̈ʈǑʨʄʁɦʆɹɿǗʈɨʌǱʊʄɵǁʫʄǑʃǐʃʧɴʒȄɲɿʊʄʏʒ̒ɿʧʀʧɷʃǗʏʄʱȳʃʩɴ
ʆʧʇʆɦȌ ɰɰʁʆʫɴȉʃǱʊȆǘʏʄ̒ǌʬʊ˄ ɰȀǌɦʅǜɴɦʁɠɿ̡ɺʋȓɵȉʃʕʁǏʧʆʋ ʋɦʌ̈ʧʏʉˀɰʈǕʃǌȐʋɰǐʫɴǱʊʄǿǌ ɰʻ
ʁʫʃɵʬʋ ȳɦɰǐʫɴ̡ ʅǐɰǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ǲɴɰǐʫɴǗɲʩ̫ȐǍʃɰʿɺʬɵǸǱʊʁʧɹ Ǘɦɲɞɴȉ́ʏʫʨʃʗʄɰʊɾ ʃ̔ʧɴɰʈǕʌʧʂʨ
ʅɦǜɴɦʁɠɿɰǐʫɴǱʊǳǗʁʁʏɰʈǕȈʆǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ǲɴɰǐʫɴǗɲʩ̫ȐǍʃɷʁʃʭʏʡǖǱʊʄʃǌǱʊrɵǐǗʄɼʧɿ
Ȁʈʊʉ ȈyɲʨʁʨʄʨɲʪʏʃǜʁʏʶrɵɦǗɵ̈ʃ˄ &ʏʬʈɦʈ̈ʋȀȋɴ˓ ,ˏ ʃˎʧɴʊʬʄȈʆ˓ ,ˏ ʏ˓ǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˓,ˏ ɵˎʁʃʭʃʃʧɴȈɲʊʉrʃǗɲʩ̫ȐǍʃ̡ɺʋȉʃʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ  

ǗʄʱʇʁʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 

ǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃǲ̔ɴɰǐʫɴǗɲʩ̫ȐǍʃ ˏ  ˏ *˓̟ ˏ  ̝ *˓˒ 
ǱʊʁʧɹʉɰǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ  ˓ *ː̝  ̟ *ː̞  

ǱʊʁʧɹʉɰɦǗɲɞɴȉ́ʏʫʨʃ ʗʄɰʊɾ ʃ̔ʧɴɰʈǕʌʧʂʨ ˓  ˓ ː *̠ˏ ˔  ˎ ː *ˎ˒ 

Ǳʊʁʧɹʉɰɵʁɦɾ ɺ̫ʩɴʆʨǲɴɦǗȢ  ˓ *ː̝ ˏ  ̟ *̝ˏ 
Ǳʊʄɾǌʫ̫ʄǿǌʋ ː  ˒ ˏ *ː̞  ˔  ˑ ː *ˏ˒ 
Ǳʊ̡ɾ Ȅʃʁȍʃʫʌɿǌʃ̔ɦȵ ʋɦʁ̈ʨʅȚʊ ː  ˒ ˏ *ː̞  ˑ  ̝ ˏ *ːː  
ǗɲʄʻʁǗʈɴʻʳʃʊɵȄʲɰʋʈǟ ː  ̞ ˏ *˒ˑ  ː  ˏ ˕*ˏ 
ǱʊɦʊɠʄɵʁʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ ˏ  ː *̝ˑ  ː  ̝ *̟̟ 
ǱʊʱʊɠʄɵʶʏǗȉʄʻʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ ː  ̝ ˏ *ˑ̟ ˒  ̝ ˏ *˓̝ 

ʏʊʫʄ ˏ˖  ̠ ˏˎ  ˎ ː˗  ˒ ˏˎ  ˎ
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ʊʬʄȈʆ˓ .ˏ˓ ȈɲʊʉrʃǗɲʩ̫ȐǍʃ̡ɺʋȉʃʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ 

 

Ȁȋɴ˓,ˏ ˏʃʧɴʊʬʄȈʆ˓ ,ˏ˔ɰǗʈʧɿȐ ʊyʏǲʁʃ̒rʃɦ ǳʋʄʶɾɴʋɦǱ̈ʊʒʃʫʌɿǌʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ
ʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕ̡ɺʋȉʃʈʂǖʈȈɲɦǗɵ̈ʃǸɴɦɲɲʪɦɺ̈ʈǑʨʄɦɴƼ̈ʃɲʫɾ Ȉʆʅʋʧɿʅʋ
ȉʃʈʂǖʈȈɲ*ˑˏʃʧɴ *ː̝ ʊɦɠɴǳǐ˄ ʅǎʫʉʈɰʌʧɹ ɺɦ̈ʈǑʨɦǗʄ̈ǗȅʏǱ̒ʊɦʋɰ̈ʁʩɰɵʧɿǌɷʁʃʭʉʕɾ ȂʃɰǗʈʧɿȐ ʊy
ʏʶǲʃʻʳʃʱǳʋʄʶɾɴʋɦǱ̈ʊʒʃʫʌɿǌʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̡̔ɺʋȉʃʈʂǖʈȈɲȂʄǸɴɦɲɲʪˏ*˒ &ɰʈǕʃǌȐʋ'
ʃʧɴˏ *̞ &ʱʏȍɰʈǕ'˄ 

ȵɦɰǐʫɴȀȋɴʃʧɴʊʬʄȈʆɦʃ̫ ɰʿȅʃʄǵǝɹʡǖɦɳɹ̈ȁȂɴʁʆʨʊʌʧʏʉˀȈɲɦǗɵ̈ʃȉʃʈʂǖʈȈɲǶʄʆ̒ʨ
*ˏ̝ʱȳː *ˎ˄ ʋɦɰ̡̈ʋɴ̡ɿɦɺ̈ʈǑʨʆɦǗɴ̈ɰʄɦɴƼ̈ʃʈʫɱʁʁʃʧɹ ɺɦ̈ʈǑʨʄɦɴƼ̈ɿʁʨʅȚʊʀǕʨʜʄɦɴƼ̈ʃɵʁ̡ɾ ɰʁʨʅȚʊʃʧɴǱɿ̒
ʄʃǍʉɿʳʈǘʆʋɰʈǕɺ̡ʋȉʃʈʂǖʈȈɲʆʨː*ˏ ɺʋʻː*̝˄&ʏʬʈɦʈ̈ʋȀȋɴ˓ ,ˏ ʃˏʧɴʊʬʄȈʆ˓ ,ˏ ʏ̝Ǘȉʄʻ
ʆˀɿʼȉʃʄʲʃǍʈ' 
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ǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊǲɴɰǐʫɴǗɲʩ̫ȐǍ ʃ

ǱʊʁʧɹʉɰǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊ

ǱʊʁʧɹʉɰɦǗɲɞɴȉ́ʏʫʨʃʗʄɰʊɾ ʃ̔ʧɴɰʈǕʌʧʂʨ

Ǳʊʁʧɹʉɰɵʁɦɾ ɺ̫ʩɴʆʨǲɴɦǗȢ

Ǳʊʄɾǌʫ̫ʄǿǌʋ

Ǳʊ̡ɾ Ȅʃʁȍʃʫʌɿǌʃ̔ɦȵ ʋɦʁ̈ʨʅȚʊ

ǗɲʄʻʁǗʈɴʻʳʃʊɵȄʲɰʋʈǟ

ǱʊɦʊɠʄɵʁʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ

ǱʊʱʊɠʄɵʶʏǗȉʄʻʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ

ʱʏȍɰʈǕɰʈǕʃǌȐʋ
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Ȁȋɴ˓,ˏ ʈˏʂǖʈȈɲr ʃɰǗʈʧɿȐ ʊyʏǲʁʃ̒rʃɦǳʋʄʁɾ ɴɦʋǱ̈ʊʒʃʫʌɿǌʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ  

ʱǳʋʄʶɾɴ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ɺɦ̈ʈǑʨɷʁʃʭʏʅʋʧɿʅʋ ɺ̡ʋʋʫʄɦǶʋ *ˏ̝ *ːˎ 
ʄɦɴƼ̈ʃɲʫɾ Ȉʆʅʋʧɿʅʋ ˑ*ˏ *ː̝ 
ɺɦ̈ʈǑʨʆɦǗɴ̈ɰʄɦɴƼ̈ʃʈʫɱʁʁʃʧɹ *ː˓ *ː˒ 
ɺɦ̈ʈǑʨʄɦɴƼ̈ɿʁʨʅȚʊʀǕʨʜʄɦɴƼ̈ʃɵʁ̡ɾ ɰʁʨʅȚʊ *ːˑ  *ː̝ 
ɺɦ̈ʈǑʨʄʁɦʆɹʄʁʄɣǆɿǌʧʃʧɴʄʁǻǈʃ *ˏ̠ *ːˎ 
ǱɿʻʄʃǍʉɿʳʈǘʆʋɰʈǕ *ːː  *ːˏ 
Ǳɿ̒ʄʃǍʉ Ǘɦʄ̈Ǘȅʏʌ̒ɿǍʫȃɿʫɦɺ̈ʈ *ˏ̟ *ˏ̞  
Ǳɿ̒ʄʃǍʉ Ǘɦʄ̈Ǘȅʏȁ̒ʈʆʋ *ˏ̟ *ˏ̞  
ɺɦ̈ʈǑʨǱɿ̒ʄʃǍʉǱʊʄ̫́ȇʋʄ̒ʊʧȐǍʃ *ˏ̠ *ˏ̠ 
ɺɦ̈ʈǑʨɦǗʄ̈ǗȅʏǱ̒ʊɦʋɰ̈ʁʩɰɵʧɿǌɷʁʃʭʉʕɾ Ȃʃ˄ʋ  ˄ *ˏ˒ *ˏ̞  
ɰʶɾɿʻʏȉƾ ʋʻˆ ˏʈʧʃȇɰ̒ʆˀʃǏ ːɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɦɱȚʉ ˑɰǗʈʧɿȐ ʊyʏǲʁʃ̒ʈʂǖʈ ˒ɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɱǓʏ ̒

ʊʬʄȈʆ,˓ˏ˔ʈʂǖʈȈɲr ʃɰǗʈʧɿɦǳʋʄʁɾ ɴɦʋǱ̈ʊʒʃʫʌɿǌʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽȀʈʌʧʏʉˀ  
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ɰʈǕʃǌȐʋ

ʱʏȍɰʈǕ

ʈʂǖʈȈɲ

ɺɦ̈ʈǑʨɦǗʄ̈ǗȅʏǱ̒ʊɦʋɰ̈ʁʩɰɵʧɿǌɷʁʃʭʉʕȂʃ˄ ʋ˄ ɺɦ̈ʈǑʨǱɿ̒ʄʃǍʉǱʊʄ̫́ȇʋʄ̒ʊʧȐǍʃ
Ǳɿ̒ʄʃǍʉ Ǘɦʄ̈Ǘȅʏȁ̒ʈʆʋ Ǳɿ̒ʄʃǍʉ Ǘɦʄ̈Ǘȅʏʌ̒ɿǍʫȃɿʫɦɺ̈ʈ
ǱɿʻʄʃǍʉɿʳʈǘʆʋɰʈǕ ɺɦ̈ʈǑʨʄʁɦʆɹʄʁʄɣǆɿǌʧʃʧɴʄʁǻǈʃ
ɺɦ̈ʈǑʨʄɦɴƼ̈ɿʁʨʅȚʊʀǕʨʜʄɦɴƼ̈ʃɵʁ̡ɾ ɰʁʨʅȚʊ ɺɦ̈ʈǑʨʆɦǗɴ̈ɰʄɦɴƼ̈ʃʈʫɱʁʁʃʧɹ
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ȵɦɰǐʫɴʊʬʄȈʆ˓ ,ˏȅ̞ʃʄǵǝɹʒʁʆʨɰȀǌʏǲʁʃ̒̌ ʃrǗʄʏʧʁǏȈʆɦʋʏ̈ɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴ
ǗɲʄʻǗɲɴ Ǘɲʩ̫ȐǍʃǲǐ ɿɿʬɵ ʃʧɴʂʁȅʃʄɤǃɰ̒ȁǱʊǱɿ̒ʄʃǍʉ ʆɦʋ ʌɦȌ ɰǐʫɴʈʭʉʟɰȀ ʃrʁʧʃǐʅʋ ʜɦʏȍɰʈǕ
ȉʃȈɲʊʉɱǓʏǸ̒ɴɦɲʄȄǎʄ̒ʈɰǱʊǱɿ̒ʄʃǍʉ ʆɦʋ ʌɦȌ ɰǐʫɴǱʊɦɶǘ̈ʉɿʄʃʩɴɿǗʈɨʌǱʊʊʄʏʻʒɿʧʀʧɷʃʜʒǐɰ
ʅƾɿ̒ʅƾɴ̒ ʐɦʉ̈Ȉɲʊʉ ɺ̡ʋȂʄǸɴɦɲɲʪ̡ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜɦʏȍɰʈǕ˄ ʉɦɴ̈ʆʧʃʧɿǖɦʈ̈ʋ ȳɦ ʋɦǗ̈ɲʩ̫ȐǍʃ
ǲǐɿʈʂǖʈʌʧɹ ȈɲʊʉɱǓʏǸ̒ɴɦɲɲʪɦȳ ʋɦ̡̈ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜɦʏȍɰʈǕʄȄǎʄ̒ʈɰǱʊǱɿʻʄʃǍʉʱʆʋ
ʱʌȌɰǐʫɴʈʭʉʟɰȀrʃʁʧʃǐʅʋ ʜɦʏȍɰʈǕʃʧɴɵʫɴɦǗǱʉ ɲɦɦȳ ʋɦǱ̈ʊǱɿ̒ʄʃǍʉ ʆɦʋ ʌɦȌ ɰǐʫɴǱʊɦɶǘ̈ʉɿʄ
ʃʩɴɿǗʈɨʌǱʊʊʄʏʒ̒ɿʧʀʧɷʃʜʒǐɰʅƾɿʻʅƾɴʻ˄ 

ʊʬʄȈʆ,˓ˏ˕ȈɲʊʉʳʃǗʄʏʧʁǏȈʆʳʃʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽʁʨʅȚʊʃʧɴǗɲʄ̒ǗɲɴȀʈʁʁʐǗʁɲʩ̫ȐǍʃ 
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Ȁȋɴ˓,ˏ ːʈʂǖʈȈɲʳʃɰǗʈʧɿǗʄʏʧʁǏȈʆrʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋʃʧɴɺʁɦɾ ʊ̈ǱʊȀʈʌʧʏʉˀ  

ǗʄʏʧʁǏȈʆ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ʄɦɴƼ̈ʃʃʬʌʈʫɱʁʁʃʧɹʅʋʧɿʅʋ *ː˒ *ː˓ 
ȅʃɵʬʋʁʨʅȚʊʀǕʨʜʄɦɴƼ̈ʃɵʁ̡ɾ ɰʁʨʅȚʊ *ːˑ  *ː̝ 
ȅʃ̡ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜɦʏȍɰʈǕ *ː̞  ˑ*ˎ 
ȅʃɦʂǙ̈ʡǖǗʄɦʏʊ̈ɦʑɴ̈ʃʬʌȈʆʄɿ̡̒ʄʃrʃʅʋʧɿʅʋ ʜɦʏȍɰʈǕ *ː˓ *ː̠ 
ʄɦɴƼ̈ʃʏʈɿǍȈʆʏǗȉʄ̒ʅʋʧɿɰʈǕʜʱʏȍɰʈǕ *ː̝ *ː̞  
ȅʃǱɿ̒ʄʃǍʉɿrʈǘʆʋɰʈǕɰǐʫɴʈʭʉʟɰȀʅʋʧɿʜȅʃʅǌʋ ̒ *ˏ̠ *ˏ̠ 
ǱɿʻʄʃǍʉʏȉǔʊʜyȁʈʆʋɰǐʫɴʈʭʉʟɰȀʅʋʧɿʜȅʃʅǌʋ ̒ *ːˎ *ːˎ 
Ǳɿ̒ʄʃǍʉǱʊʄ̫́ȇʋʄ̒ʊʧȐǍʃʜʄɦɴƼ̈ʃʏʫɱȈʆʃʧɴʏʫʌɿǍȈʆ *ːˎ *ːˏ 
ȅʃɦǳʊʆʄʁʄǑɣǆɿǌʧʜʄʁǻǈʃ *ˏ̠ *ːˑ  
ʄɦɴƼ̈ʃɿrʈǘʄ̡ʃǍʈ *ˏ̠ *ːˎ 
ʏʊʫʄʈʂʈǖȈɲ *ːː *ː˒ 
ɰʶɾɿʻʏȉƾ ʋʻˆˏʈʧʃȇɰ̒ʆˀʃǏːɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɦɱȚʉ ˑɰǗʈʧɿȐ ʊyʏǲʁʃ̒ʈʂǖʈ ˒ɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɱǓʏ ̒

ʊʬʄȈʆ˓ ,ˏ˖ʈʂǖʈȈɲʳʃɰǗʈʧɿǗʄʏʧʁǏȈʆrʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋʃʧɴɺʁɦɾ ʊ̈ǱʊȀʈʌʧʏʉˀ  
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Ȁȋɴ˓,ˏˑʃʧɴʊʬʄȈʆ˓ ,ˏ  ̠ɰǗʈʧɿǗʄʏʧʁǏȈʆrʃʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴʃȍʃʫʌɿǌʃ̔ǗɲʄʻǗɲɴȂʶɴʌʧʏʉˀ
ɰʈǕʃǌȐ ʋ ʃʧɴɦʏȍɰʈǕʄǵǝɹȁȉʃʃʧȄǐǱʊǗʏ ɺɦɠɴǳǐɦʏǎ̈ʊ̡ɿȂɴʁʒʏʻ˄ɰǐʫɴɵʁɦǿ ʈʏʬɵȄɰʊȂɴʁʄʨ
ʏǗȉʄʻȍʉɿrʈǘɰǗʈʧɿǗʄʏʧʁǏȈʆrʃʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒Ǘɲɴ̡ɺʋȂʄǸɴɦɲɲʪɦȳ ʋɦǱ̈ʊǱɿʻ
ʄʃǍʉɿrʈǘʈʭʉʟɰȀ ʃrʁʧʃǐʅʋʜɦʏȍɰʈǕȉʃʈʂǖʈȈɲ *ːˎ ʃʧɴ *ːˏ Ȃɴʁʆʨʊʌʧʏʉˀ˄ ʈʂǖʈȈɲʏʊʫʄʳʃ
ʁʧɺǈȈʆȂʶɴʄʨʊʄʏɰ̒ǗʈʧɿǗʄʏʧʁǏȈʆr ʃʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒ǗɲɴʏǗȉʄ̒ʌʧʏʉˀȂɴʁʆʨʊȉʃː *˒˄
&ʏʬʈɦʈ̈ʋȀȋɴ˓ ,ˏ ˑʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˓,ˏ ˑʈʂǖʈȈɲʳʃɰǗʈʧɿǗʄʏʧʁǏȈʆrʃʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴǗɲʄ̒ǗɲɴȀʈʌʧʏʉˀ  

ǗʄʏʧʁǏȈʆ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ȅʃǱɿ̒ʄʃǍʉ ʆɦʋ ʌɦȌ ɰǐʫɴǱʊɦɶǘ̈ʉɿʄʃʩɴɿǗʈɨʌǱʊʊʄʏʒ̒ɿʧʀʧɷʃʜʒǐɰʅƾɿ̒ʅƾɴ̒ *ː˓ *ː̝ 

ȅʃ̡ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜɦʏȍɰʈǕ *ː̝ *ː̞  

ȅʃǱɿ̒ʄʃǍʉɿrʈǘʈʭʉʟɰȀ ʃrʁʧʃǐʅʋ ʜɦʏȍɰʈǕ *ːˎ *ːˏ 

ʏʊʫʄʈʂʈǖȈɲ *ː˒ *ː˒ 
ɰʶɾɿʻʏȉƾ ʋʻˆ ˏʈʧʃȇɰ̒ʆˀʃǏ ːɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɦɱȚʉ ˑɰǗʈʧɿȐ ʊyʏǲʁʃ̒ʈʂǖʈ ˒ɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɱǓʏ ̒

ʊʬʄȈʆ˓ ,ˏ˗ʈʂǖʈȈɲʳʃɰǗʈʧɿǗʄʏʧʁǏȈʆrʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋʃʧɴɺʁɦɾ ʊ̈ǱʊȀʈʌʧʏʉˀ  
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ɰǐʫɴʊʬʄȈʆ˓ ,ːˎǲɴɦǗǱʈʄǵǝɹʒʁʆʨʈʂǖʈȈɲɦʋȐ̈ ʊyʏǲʁʃ̒rʃʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴǗɲʄ̒ǗɲɴȀʈ
ʁʶʐʶǗɲʩ̫ȐǍʃʃʧɴʌʧʏʉˀ˄Ȑ ʊyʏǲʁʃ̒rʃʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴǗɲʄ̒ǗɲɴȂɴʁʆʨʊʌʧʏʉˀ ʃʧɴǗɲʄ̒ʁʶʐʶǗɲʩ̫ȐǍʃ
ȑɰʄ̒ʨɺʬɵǸȉʃʈʂǖʈȈɲȂʄɦȳ ʋɦǱ̈ʊǱɿ̒ʄʃǍʉɿrʈǘʈʭʉʟɰȀ ʃrʁʧʃǐʅʋ ʜɦʏȍɰʈǕʄȄǎ ʄʻʈɰʏɰʈǕȈʆ
ǱɿʻʄʃǍʉǱʊɵʶǿʉʱʆʋʱʌȌɰǐʫɴǱʊɦɶǘ̈ʉɿʄɦȳʃʩɴɿǗʈɨʌǱʊʊʄʏʒ̒ɿʧʀʧɷʃʜʒǐɰʅƾɿ̒ʅƾɴ̒ʃʧɴɱǓʏǸ̒ɴɦ ɲ
ʱȳɦʋʏ̈ɰʈǕȈʆ̡ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜɦʏȍɰʈǕ˄&ʏʬʈɦʈ̈ʋʊʬʄȈʆ˓ ,ː ʏˎǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

ʊʬʄȈʆ,˓ː ʈˎʂǖʈȈɲʳʃǱʊɦǗʄɡʄɦʂɠʄȐ ʊyʏǲʁʃ̒rʃʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴǗɲʄ̒ǗɲɴȀʈʁʁʐǗʁɲʩ̫ȐǍʃ 

 

,˓̞ Ǳʊǳ Ǘʁʁʊʄʏʻȋɷʊǻǈ ʇʧȅʋ 

Ȁȋɴ˓,ˏ ʃ˒ʧɴʊʬʄȈʆ˓ ,ː ʄˏǵǝɹʆʨʁʧʃǐʃˀʉ ʃrǱʊǳǗʁʁʊʄʏȋ̒ɷʊǻǈʇʧȅʋ ʋɦʌ̈ʧʏʉˀɰʈǕʃǌȐʋ
ʃʧɴɦʏȍɰʈǕʏǗȉʄ̒ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔˄ ɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋȋɷʊǻǈʇʧȅʋȅʃǳǗʁʁɦȳ ʋɦǱ̈ʊȄʶɵʬʋ
ʱǻʉʕɿɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴȉ́ʏʫʨʃʜʄʊʧǱƽʊȉʃɵʁʃʭʃːːǗɲʩ̫ȐǍʃɲʧɿǸȈɲʊʉ ʏɦǕ̈ː *̟ː #ɵʶʲɾɰʟ
ʌʧʏʉˀ ʏɦȍɰʈǕȅʃɷʭʉ ȳɦ ʋɦʏ̈ɰʈǕȈʆɦʏȍɰʈǕǳǗʁʁ̡ʅǐɰʄɦɵǁɰɦʁʏȉʃɵʁʃʭʃˑ Ǘ̠ɲʩ̫ȐǍʃɲʧɿǸȈɲʊʉ
ʏɦǕ̈ː *ːː #˄ ʋɦʏ̈ʆʨɦʃ̫ ʁɦɠɿȋɷʊǻǈʇʧȅʋȅʃɷʭʉǗɲʩ̫ȐǍʃɦʋǱ̈ʊʒʃʫɦǗǳ ʆ̫ʃǏɦʋʌ̈ʧʏʉˀɰʈǕʃǌȐʋ
Ǘʄȉɾː *˒˒ #ʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕǗʄȉɾ ː *ˎ˓ #˄ ʈʧʃ̡ɿʄ́ʫɦǿǋ̫ȋɷʊǻǈʇʧȅʋȅʃʉɰɵʧɿǌʁʫɰǻɰ̒
ɷʭʉǳǗʁʁʏɰʈǕȈʆɦʅǜɴɦʁɠɿɺʬɵǸʏɰʈǕȈʆɦʏȍɰʈǕǳǗʁʁ̡ʅǐɰʄɦɵǁɰɦʁʏʏɰʈǕȈʆɦʏȍɰʈǕǗʄʩɰȚɦ Ȋʄʋʻ
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ȅʃǱɿ̒ʄʃǍʉ ʆɦʋ ʌɦȌ ɰǐʫɴǱʊɦɶǘʨʉɿʄʃʩɴɿǗʈɨʌǱʊʊʄʏʒ̒ɿʧʀʧɷʃʜʒǐɰʅƾɿ̒ʅƾɴ̒
ȅʃ̡ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜɦʏȍɰʈǕ
ȅʃǱɿ̒ʄʃǍʉɿrʈǘʈʭʉʟɰȀ ʃrʁʧʃǐʅʋ ʜɦʏȍɰʈǕ
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ʲʅǐɰʄʱɵǁɰʱʁʏʏɰʈǕȈʆɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ʏɰʈǕȈʆǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʈʬʋʃʧʂʧǱʊǗȐʌǗǸʌ
ʃʧɴʒʇʧʌɼǊʃʃ̔ʧɴʏɰʈǕȈʆɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ˄ (ʏʬʈɦʈ̈ʋȀȋɴ˓ ,ˏ ʃ˒ʧɴ˓ ,ː ˏʏǗȉʄʻ
ʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˓,ˏ ɵ˒ʁʃʭʃʃʧɴȈɲʊʉrʃǱʊʁʁʭʋȅʃǱʊǳǗʁʁʆʨʊǻǈʇʧȅʋ ʋɦʃ̈ȍʃʫʌɿǌʃ̔ȀʈʏɰʈǕȈʆʃʨʈʭʉˇȀʈʌʧʏʉˀ  

ʏɰʈǕȈʆ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 
ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ   ̠ ˏ *ˏ˓ ˑ  ˓ ˏ *̠̠ 
ʱʏȍɰʈǕǳʶǗʁʲʅǐɰʄʱɵǁɰʱʁʏ ˏ  ˎ ˏ *ː̟ ˑ  ̠ ː *ːː  
ǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴȉ́ʏʫʨʃʜʄʊʧǱƽʊ ː  ː ː *̟ː  ː  ˏ ˏ *ˏ̠ 
ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʈʬʋʃʧʂʧǱʊǗȐ ʌǗǸʌ
ʃʧɴʒʇʧʌɼǊʃʽ 

 ̝ ˕*̞  ˏ  ̝ *̠ˏ 

ǱʊʒʃʫʱǗǳʷʆʃǏ ˏ  ̠ ː *˒˒ ˑ  ̝ ː *ˎ˓ 
ɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔  ̝ ˕*̞  ˏ  ː *̝̟ 
ɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔  ̝ ˕*̞  ˏ  ̞ *̠̞  

ʏʊʫʄ ˕  ̟ ˏˎ  ˎ ˏ˕  ̝ ˏˎ  ˎ

 
ʊʬʄȈʆ˓ ,ːˏȈɲʊʉʳʃǱʊǳǗʁʁʆʨȋɷʊǻǈʇʧȅʋ ʅ̡ǐɰʃȍʃʫʌɿǌʃ̔ȀʈʏɰʈǕȈʆʃʧɴʌʧʏʉˀ  
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ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ

ʱʏȍɰʈǕǳʶǗʁʲʅǐɰʄʱɵǁɰʱʁʏ

ǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴȉ́ʏʫʨʃʜʄʊʧǱƽʊ

ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʈʬʋʃʧʂʧǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔

ǱʊʒʃʫʱǗǳʷʆʃǏ

ɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔

ɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔

ʱʏȍɰʈǕɰʈǕʃǌȐʋ
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Ȁȋɴ˓,ˏ ʃ˓ʧɴʊʬʄȈʆ˓ ,ːːʄǵǝɹʆʨʁʧʃǐʃˀʉ ʃrǱʊɦɶǘ̈ʉɿʄʆʨʌʧʏʉˀɰʈǕʃǌȐʋʃʧɴɦʏȍɰʈǕɦʊɠɴ̌ ɱǘʭʃ
ɺ̡ʋʄǵǝɹʆʨɰɴǙ̫Ǳʊʉʋɺ̒ʩɴɰǐʫɴɵʁɦǿ ʈǗɲʩ̫ȐǍʃɦʋǱ̈ʊǳʶǗʁ˄ǸǱʊʆʧɿǸɰʻʲʏǌɴǗȉʄ̒ʌʧʏʉˀȂɴʁʆʨʊɦ ȵ
ʆɦʋ ɺ̡ʋʆʭɰɦɲȅʃɦɶǘ̈ʉɿʄǸʈʭʉʃʩɴȈɲʊʉɱǓʏʻrʃɵɦʈǘ̈ʉ'ʱʁ' ʏǗȉʄ̒Ǳʊɦʋɰ̈ʁʩɰɵʧɿǌɦʅǜɴ̌ ɺ̡ʋʅǌʋʻ
ʱǻʉȋɷʊǻǈʇʧȅʋȉʃʃˀʉȁʆʭɰɦɲʈʧʃȅʃʁʁʭʋʃʧɴʈʧʃȅʃɺʩɴʆʨǱʊɦʋɰ̈ʁʩɰɵʧɿǌʊʄʏȋ̒ɷʊǻǈʇʧȅʋɰǐʫɴǱʊ
ǳǗʁʁǱʊrɵǐǗʄɼʧɿʜʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ˄ ʱȂʷǸȊ́ ɴǿɰʿʱǻʉȈɲʊʉʏʊʫʄrʃǱʊɦɶǘ̈ʉɿʄ'ʱʁ' ɵʶʱȇʷ
ǱʊʈʧʃȅʃɺʩɴʒʁʆʨǱʊɦʋɰ̈ʁʩɰɵʧɿǌʊʄʏȋ̒ɷʊǻǈʇʧȅʋʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐʋɲʪǗʄȑ ɰ̒Ǘʄ̡ʐʋʃʩɴʌʧʏʉˀ
ʱʏȍɰʈǕʲɺʊɦȇʋɲʪɦʋʏ̈ʆʨ̝ Ȉˎɲʊʉ˄&ʏʬʈɦʈ̈ʋȀȋɴ˓ ,ˏ ˓ʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˓,ˏ ɵ˓ʁʃʭʃʃʧɴȈɲʊʉ ʃrʈʬʋʱʐɿʫʈʧʃȅʃʁʁʭʋǱʊǳǗʁʁʆʨʊǻǈʇʧȅʋ ʋɦʃ̈ȍʃʫʌɿǌʃ̔ȀʈʏɰʈǕȈʆʃʨʈʭʉ  ̌ 

ǗʄɦʇʁrʃǱʊǳǗʁʁʆʨȋɷʊǻǈʇʧȅʋ ɵʶʃʭʃ 
ɰʈǕʃǌȐʋ 

ɵʶʃʭʃ 
ʱʏȍɰʈǕ 

Ȉɲʊʉ Ȉɲʊʉ 
A B C D A B C D 

ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ ˕  ˑ˕ *̠˓ *ˏ˒ ˏ *ˑ̞  *˓˓ ˔  ˓˕ *̝̠ *̠ː  *̠ː  *˒̝ 

ʱʏȍɰʈǕǳʶǗʁʲʅǐɰʄʱɵǁɰʱʁʏ ˕  ː˕ *˓ˎ *˒ː  ˏ *˓ˑ  *˓̝ ˔  ˏ ˔ *̟̠ *̠̟ ˏ *̟ˎ ˑ*ˑ  

ǱʊȄʶɵʬʋʱǻʉʕɿɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴ
ȉ́ʏʫʨʃʜʄʊʧǱƽʊ 

˔ˏ  ˕ *ːˏ ˏ *ˏ˓ ˏ *ˑˏ ˑ*ˑ  ˕  ̠ ˔ *˒̝ ˏ *ˏ˒ ˏ *̠ˎ *˓ˏ 

ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʈʬʋʃʧʂʧǱʊ
ǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ 

˕  ̝˕ *˓ˎ *̝̝ ˏ *ˑː  *˓ˑ  ˖  ˒˔ *ˑˏ ˕*ˏ ː *ˑ̟ *̝ˎ 

ǱʊʒʃʫʱǗǳʷʆʃǏ ˔  ˑ˕ *ˏ˒ *˒̟ ˏ *̠ˎ *˒̟ ˔  ˒ ˔ *ː˓ *̝̝ ː *˓ˎ *̝ˑ  

ɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ ˕  ̝˕ *̞̝ ˑ*̠ ˏ *ˑː  *˓ˑ  ˖  ̟ ˔ *˒̟ ˑ*˒ ː *ˑ̠ *̟ˎ 

ɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ ˕  ̞˕ *̝̝ *ˏˑ  ˏ̝ *̠ *˓ː  ˖  ˑ˔ *̟̞  *̝ˎ ː *ˎ˓ ˕*ː  
ɰʶɾɿʻʏȉƾ ʋʻ  A:  Ǘɲʩ̫ȐǍʃʈʧʃȅʃɺʩɴʒʁʆʨǱʊɦʋɰ̈ʁʩɰɵʧɿǌʊʄʏȋ̒ɷʊǻǈʇʧȅʋ  

                     B:  ɺʁɦɾ ʊ̈ǱʊrʃǱʊʁʁʭʋȅʃɷʁʃʭʉʆʨȋɷʊǻǈʇʧȅʋɲʪȉʃȈʆʏǕʫɲȐǕɹ ʆɦɰɦʐʉ̈ɵʁǿ ʉ ʆɦʋʉʬʊ  

                      C:  Ǳʊɦʋɰ̈ʁʩɰɵʧɿǌ̡ɺʋȅʃʅǌʋʈ̒ʧʃǗɿɨʌʏǗȉʄ̒ʏɰʈǕȈʆʊʄʏǗ̒ɲʩ̫ȐǍʃɦʁ  

                      D:  ʱʅǜɴˇʱʁɠɿʄɤǃ ɰʻ 
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ʊʬʄȈʆ˓ ,ːːȈɲʊʉrʃʈʬʋʱʐɿʫʈʧʃȅʃʁʁʭʋǱʊǳǗʁʁʆʨʊǻǈʇʧȅʋ ʋɦʃ̈ȍʃʫʌɿǌʃ̔ʃʧɴʌʧʏʉˀ  

 

ʊʬʄȈʆ,˓ː ˑȅʃʄǵǝɹʏǌʨʆʨǱʊɦǗʄɡʄɦʂɠʄǱʊʁʁʭʋȅʃǱʊǳǗʁʁʆʨʊǻǈʇʧȅʋ ʋɦʃ̈ȍʃʫʌɿǌʃ̔Ȁʈ
ʁʶʐʶǗɲʩ̫ȐǍʃ˄ Ǳʊʊɰɦɳɹ̈ȅʃʄǵǝɹȁ ȵɦǗɲʩ̫ȐǍʃǲǐɿɿʬɵʈʂǖʈʃʧɴʂʁȉʃȈɲʊʉɱǓʏʻȅʃʁʁʭʋǱʊ
ǳʶǗʁʆʨȋɷʊǻǈʇʧȅʋ ʋɦǱ̈ʊʒʃʫɦǗǳ ʆ̫ʃǏ&ː˓*ˎ# ˏ˖*ˑ#ʃʧɴːː*#̞Ȁʈʋʶǻʄʻʱʊɠɴ'˄ʊʨʟȈɲʊʉ
ȂʄǸɴɦɲɦȵɰǐʫɴǗɲʩ̫ȐǍʃǲǐɿɿʬɵʈʂǖʈʃʧɴʂʁɲʪɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔˄ &ʏʬʈɦʈ̈ʋʊʬʄȈʆ
,˓ː ˑʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 
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,ˎˎ ː ,ˎˎ ˒ ,ˎˎ ˔ ,ˎˎ ˖ ,ˎˎ ˏˎ ,ˎˎ

ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ

ʱʏȍɰʈǕǳʶǗʁʲʅǐɰʄʱɵǁɰʱʁʏ

ǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴȉ́ʏʫʨʃʜʄʊʧǱƽʊ

ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʈʬʋʃʧʂʧǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔

ǱʊʒʃʫʱǗǳʷʆʃǏ

ɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔

ɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔

ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ

ʱʏȍɰʈǕǳʶǗʁʲʅǐɰʄʱɵǁɰʱʁʏ

ǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴȉ́ʏʫʨʃʜʄʊʧǱƽʊ

ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʈʬʋʃʧʂʧǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔

ǱʊʒʃʫʱǗǳʷʆʃǏ

ɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔

ɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔
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ʌ ʧʏ
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ɰʈ
ǕʃǌȐ

ʋ

ȅʁ ʱʁ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  47 

ʊʬʄȈʆ˓ ,ːˑȈɲʊʉʳʃǱʊʁʁʭʋȅʃǱʊǳǗʁʁʆʨʊǻǈʇʧȅʋ ʋɦʃ̈ȍʃʫʌɿǌʃ̔ȀʈʁʁʐǗʁɲʩ̫ȐǍʃ 

 

,˓̟ ʈʬʋʃʧʂʧʏǗȉʄʻʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 

Ȁȋɴ˓,ˏ˔ʄǵǝɹȁǗʄʇʆʈʬʋʃʧʂʧʏǗȉʄ̒ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋ˄ ʏǗȉʄ̒
Ǘɲʩ̫ȐǍʃɰʈǕʃǌȐ ʋȅʃɦɳɹ̈ȉʃɦʋɵɦȃǘǗʄʇʆʂʃȃʃɱǘʭʃʟɴʏǗȉʄʻǗɲʄʻǗʄʱʇʁʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ
ʊʭʈȉʃʅʋʧɿʅʋ ɺʁɦɾ ʊ̈ǱʊʁʨʅȚʊǗɲʄʻǗɲɴʃʧɴ̡ʅǐɰǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ&̔R&D)˄ ɵʶʃʭʃǗɲʩ̫ȐǍʃ̡ ɺʋ
ȅʃɦǗʄ̈ǗȅʏǗ̒ʄʇʆʂʃȃʃɱǘʭʃʟɴȉʃɵʶʃʭʃˏ ;˓˒ ;̞ː ;̞ˑˎʃʧɴ˒ ȀʈʏɰʈǕȈʆʋʶǻʄʻʱʊɠɴ˄ Ǘʄʇʆ
ʈʬʋʃʧʂʧʃȍʃʫʌɿǌʃʽʄȄǎʄ̒ɲʪȅʃʈɰʆʨǗʄʇʆʂʃȃʃʟɰɷʃǗʄʇʆʂʃȃʃȐ ȃʊɾ ʃyʧɴǗʄʇʆʂʃȃʃɦ ʅǜɴ
ʱʁɠɿɲʪȉʃʁʧʃǐʃˀʉǗʄȑ ɰ̒Ǘʄ̡ʐʋǳǐ˄ ȐǍʃȈʆǗʏ ɺɦɠɴǳǐɦʃ̫ ɺ̡ʊɦɰ̈ɿȉʃɦʑɴ̈ɰǐʫɴʌʧʏʉˀ ʏɦȍɰʈǕǗʄʇʆ
ʈʬʋʃʧʂʧɵʈǑɴȈɲɦǗɵ̈ʃȅʃʈɰʆʨǗʄʇʆʂʃȃʃɱǘʭʃʟɴʏǗȉʄʻʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ˄Ǘɲʩ̫ȐǍʃȅʃɦǗʄ̈Ǘȅʏʻ
ǗʄʇʆʂʃȃʃɱǘʭʃʟɴʏǗȉʄʻʃȍʃʫʌɿǌʃʽʅʋʧɿʅʋ ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ
ʃʧɴʏɰʈǕȈʆǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃ&̔R&D) ȉʃʏʊʫʄː ;ˑ ˑ ;̠ ˑ ;ˑ ˒ ʃ̝ʧɴ̟ Ȁʈʋǻʁʄʻʱʊɠɴ ɺʬɵ
ȉʃʄǵǝ ɹɦȵɰǐʫɴȀȋɴ˓ *ˏ˔ǲɴʱǗǱʈ ˄
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,ˎˎ ,˓ˎ ˏ ,ˎˎ ˏ ,˓ˎ ː ,ˎˎ ː ,˓ˎ ˑ ,ˎˎ

ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ
ʱʏȍɰʈǕǳʶǗʁʲʅǐɰʄʱɵǁɰʱʁʏ

ǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴȉ́ʏʫʨʃʜʄʊʧǱƽʊ
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ɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔

ɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔
ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ
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ǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴȉ́ʏʫʨʃʜʄʊʧǱƽʊ
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ǱʊʒʃʫʱǗǳʷʆʃǏ
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ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  48 

Ȁȋɴ˓,ˏ ɵ̝ʶʃʭʃʳʃʈʬʋʃʧʂʧʏǗȉʄ̒ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔̂ ʌʧʏʉˀɰʈǕʃǌȐ ʋ  

Ǘʄʇʆ 
Ǘʄʱʇʁʃȍʃʫʌɿǌʃʽ ʜʏɰʈǕȈʆ 

ʅʋʧɿʅʋ ɺʁɦɾ ʊ̈Ǳʊ ʁʨʅȚʊ ǗɲʄʻǗɲɴ 
ǱʊǗȐʌǗǸʌ
ʃʧɴʒʇʧʌɼǊ 

ʂʃȃʃɱǘʭʃʟɴ ˏ  ˓ ˒  ̞ ː  ̞ ˑ  ˎ  ˒

ʂʃȃʃʟɰɷʃ  ː  ˓  ˒  ̝  ː
ʂʃȃʃȐȃʊɾʸ  ˎ  ˏ  ˎ  ˒  ˏ
ʂʃȃʃʱʅǜɴʱʁɠɿ  ˏ  ˏ  ˏ  ː  ˓

ʏʊʫʄ ˏ  ̟ ˓  ˒ ˑ  ː ˒  ː ˏ  ː
ɰʶɾɿʻʏȉƾ ʋʻˆ 

ʂʃȃʃɱǘʭʃʟɴ̂ ʂʃȃʃȆǎʋɱ̒ǘʭʃʊʭʈʄɣǁʬʋǗȅɰ̒ɰʈǁʨ 
ʂʃȃʃʟɰɷʃ̂ ʊʭʈʄɣǁʬʋʃʬʌǗɰɧʈʐʫ̋ʃʄʫǗɿʏʈǓˀʃǏǗɲʩ̫ȐǍʃ̡ɺʋǸʄ̒ʏʈǓˀʃǏǗɲʩ̫ȐǍʃʈʧʃ̡ʈʃʐʧʊɣǆʌɿǍʫʟɰɷʃɦʅǜɴɦʁɠɿ 
ʂʃȃʃȐ ȃʊɾ ʸ̂ȋɷʊǻǈʇʧȅʋ  
ʂʃȃʃɦʅǜɴɦʁɠɿ̂ ʊʭʈȂɴʁȐǍʄˀʃǸɿʧʃʧɴʒʃǇʊǸɿʧ 

 

Ȁȋɴ˓,ˏ ˕ɵʶʃʭʃʳʃʈʬʋʃʧʂʧʏǗȉʄ̒ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔̂ ʌʧʏʉˀ ʏɦȍɰʈǕ 

Ǘʄʇʆ 
ǗʄʱʇʁʃȍʃʫʌɿǌʃʽʜʏɰʈǕȈʆ 

ʅʋʧɿʅʋ ɺʁɦɾ ʊ̈Ǳʊ ʁʨʅȚʊ ǗɲʄʻǗɲɴ 
ǱʊǗȐʌǗǸʌ
ʃʧɴʒʇʧʌɼǊʃʽ 

ʂʃȃʃɱǘʭʃʟɴ ː  ˑ ˑ  ̠ ˑ  ˑ ˒  ̝  ̟

ʂʃȃʃʟɰɷʃ  ˒  ̝  ˑ  ̟  ˒

ʂʃȃʃȐȃʊɾʸ  ˑ  ̠  ˏ  ̞  ˓

ʂʃȃʃʱʅǜɴʱʁɠɿ  ˒  ̟  ː  ̝  ˓

ʏʊʫʄ ˑ  ˒ ˔  ː ˑ  ̠ ˔  ̞ ː  ː
ɰʶɾɿʻʏȉƾ ʋʻ ̂

ʂʃȃʃɱǘʭʃʟɴ̂ ʂʃȃʃȆǎʋɱ̒ǘʭʃʊʭʈʄɣǁʬʋǗȅɰ̒ɰʈǁʨ 
ʂʃȃʃʟɰɷʃˆ ʊʭʈʄɣǁʬʋʃʬʌǗɰɧʈʐʫ̋ʃʄʫǗɿʏʈǓˀʃǏ Ǘɲʩ̫ȐǍʃ̡ɺʋǸʄ̒ʏʈǓˀʃǏǗɲʩ̫ȐǍʃʈʧʃ̡ʈʃʐʧʊɣǆʌɿǍʫʟɰɷʃʱʅǜɴʱʁɠɿ  
ʂʃȃʃȐȃʊɾʸ̂ ȋɷʊǻǈʇʧȅʋ  
ʂʃȃʃʱʅǜɴʱʁɠɿˆ ʊʭʈȂɴʁȐǍʄˀʃǸɿʧʃʧɴʒʃǇʊǸɿʧ 

 



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  49 

ʊʬʄȈʆ,˓ː˒ ,˓ː˓ ,˓ː ˔ʃʧɴ˓ ,ː˕ʄǵǝɹʆʨǗʄʇʆʈʬʋʃʧʂʧɦǻʉ ʅ̡ǟɰɦʋʁ̈ʁʐǗʁɲʩ̫ȐǍʃ˄ ʏǗȉʄʻ
ʂʃȃʃȆǎʋɱ̒ǘʭʃ &ʊʬʄȈʆ,˓ː˒'ʄǵǝɹȁǗɲʩ̫ȐǍʃǲǐ ɿɿʬɵȉʃ˒ *ˎ̟ Ȉɲʊʉ ȅʃɦǗʄ̈ǗȅʏǗ̒ʄʇʆʂʃȃʃ
Ȇǎʋɱ̒ǘʭʃʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊɦʐʉ̈ǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ʈʧʃȉʃǗɲʩ̫ȐǍʃɦǗʄ̈ǗȅʏǗ̒ʄʇʆʂʃȃʃ
Ȇǎʋɱ̒ǘʭʃɦȄʷɦʁ˄ Ǘʏ ɺɦɠɴǳǐɦʃ̫ ɺ̡ʊǗɲʩ̫ȐǍʃǲǐɿʂʁȉʃː *̟̟ ȈɲʊʉȅʃɦǗʄ̈ǗȅʏǗ̒ʄʇʆʂʃȃʃȆǎ ʋʻɱǘʭʃ
ʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊʃʧɴʁʨʅȚʊˑ ˎ*ȈːɲʊʉʃʧɴǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ȉʃ *˓ˎ Ȉɲʊʉ˄
Ǘɲʩ̫ȐǍʃǲǐɿʈʂǖʈȉʃˑː*̞ Ȉɲʊʉ ȅʃɦǗʄ̈Ǘȅʏʂ̒ʃȃʃȆǎʋɱ̒ǘʭʃʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ǗɲʄʻǗɲɴʃʧɴȂʄ
ǸɴʱɲɲʪǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ȉʃ *˓˓ Ȉɲʊʉ  ˄

ʊʬʄȈʆ˓ ,ː  ˒ȈɲʊʉʳʃǱʊɦǗʄ̈Ǘȅʏʂ̒ʃȃʃȆǎʋɱ̒ǘʭʃʏǗȉʄ̒ɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ȀʈʁʁʐǗʁɲʩ̫ȐǍʃ 

 

ʊʬʄȈʆ,˓ː ˓ ʄǵǝ ɹǱʊʲʄɴʲɵɰǗʄʇʆʂʃȃʃʟɰɷʃʏǗȉʄʻʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ˄ʉɦɴ̈ʆʧʃʧɿǖ
ɳɦɹ̈ȁǗɲʩ̫ȐǍʃǲǐɿɿʬɵȉʃ˒ *ː̠ Ȉɲʊʉ ȅʃɦǗʄ̈Ǘȅʏʂ̒ʃȃʃʟɰɷʃʏǗȉʄʻʃȍʃʫʌɿǌʃʽɺʁɦɾ ʊ̈Ǳʊ
ȉʃȈɲʊʉɱǓʏʻǸɴʱɲʃʧɴȈɲʊʉɱǓʏʄ̒Ȅǎʄ̒ɲʪʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒Ǘɲɴ̡ɺʋȉʃ&ː ˖*˔#'ɵʶʱȇʷǱʊǗȐʌǗǸʌ
ʃʧɴʒʇʧʌɼǊʃ̔ʌʧɹʈʧʃȅʃɦǗʄ̈Ǘȅʏʂ̒ʃȃʃʟɰɷʃɦʁ˄ ʏǗȉʄʻǗɲʩ̫ȐǍʃǲǐ ɿʈʂǖʈʌʧɹȉʃȈɲʊʉ ʏɦǕ̈ǳǐ
&ˑ *̞˓#'ȅʃɦǗʄ̈Ǘȅʏʂ̒ʃȃʃʟɰɷʃʏǗȉʄʻʃȍʃʫʌɿǌʃʽɺʁɦɾ ʊ̈ǱʊʃʧɴǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔˄ ɵʶʱȇʷ
Ǘɲʩ̫ȐǍʃǲǐɿʂʁʌʧɹȉʃȈɲʊʉɱǓʏǸ̒ɴɦɲɲʪʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ&ˑ ˏ*#ˎ'ʃʧɴȈɲʊʉɱǓʏʻʄȄǎ ʄʻɲʪʃȍʃʫʌɿǌʃʽ
ʁʨʅȚʊȉʃ&ː ˒*#ˏ'ɦʐʉ̈Ȉɲʊʉ ɺ̡ʋȂʄǸɴɦɲɲʪǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ȉʃɵʶʃʭʃ&ˏˎ*ˑ#'˄
Ǘʄʇʆʂʃȃʃʟɰɷʃɦȵʁʨɦʃ̫ȅʃʈɰʆʨǗɰɧʈʐʫ̋ʃʄʫǗɿʏʈǓˀʃǏǗɲʩ̫ȐǍʃʈʧʃ̡ʈʃʐʧʊɣǆʌɿǍʫɦʅǜɴɦʁɠɿ˄  
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ʊʬʄȈʆ˓ ,ː  ˓ȈɲʊʉʳʃǗɲʩ̫ȐǍʃȅʃɦǗʄ̈Ǘȅʏʂ̒ʃȃʃʟɰɷʃʏǗȉʄ̒ɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ȀʈʁʶʐʶǗɲʩ̫ȐǍʃ 

 
 

ɰǐʫɴʊʬʄȈʆ˓ ,ː ˔ǱʊʒɦɴƼɿɦʃ̫ʈʬʋʃʧʂʧȐ ʊȃʊɾ ʸɦȆǌɿɦʋʈ̈ʬʋʃʧʂʧȋɷʊǻǈʇʧȅʋ˄ Ǘɲʩ̫ȐǍʃǲǐ ɿ
ɿʬɵȉʃ˔ *ˎˎ# ȅʃɦǗʄ̈Ǘȅʏʈ̒ʬʋʃʧʂʧȐ ʊȃʊɾ ɱyǓʏǸ̒ɴʱɲʏǗȉʄʻʃȍʃʫʌɿǌʃʽɺʁɦɾ ʊ̈ǱʊʄȄǎ ʄʻʈɰʱȳ
ʋɦʃ̈ȍʃʫʌɿǌʃ̔Ǘɲʄ̒ǗɲɴʃʧɴǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔Ȉɲʊʉ ʏɦǕ̈ǳǐȉʃː *ˎˎ #˄ ɵʁɦȇ Ǘ̫ɲʩ̫ȐǍʃǲǐ ɿ
ʈʂǖʈʃʧɴʂʁȈɲʊʉɱǓʏǸ̒ɴɦɲȉʃ˓ *̞ˎ# ʃʧɴˑ ˓*ˑ#ȅʃɦǗʄ̈Ǘȅʏʈ̒ʬʋʃʧʂʧȐ ʊȃʊɾ ʏyǗȉʄʻ
ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ˄&ʏʬʈɦʈ̈ʋʊʬʄȈʆ˓ ,ːʏ̝ǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

 

 

 

 

ˏ *ˎˑ

ˏ *̞ː

ː *˒ˏ

ˑ *ˏˎ

ˏ *̞ː

ˑ *̞˓

ˏ *ː˓

ˏ *ː˓

ˑ *̞˓

*ˎˎ

*ˎˎ

ː *̟̝

ˏ *˒ˑ

˒ *ː̠

ˏ *˒ˑ

,ˎˎ ,˓ˎ ˏ ,ˎˎ ˏ ,˓ˎ ː ,ˎˎ ː ,˓ˎ ˑ ,ˎˎ ˑ ,˓ˎ ˒ ,ˎˎ ˒ ,˓ˎ

ǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊ

ǗɲʄʻǗɲɴ

ʁʨʅȚʊ

ɺʁɦɾ ʊ̈Ǳʊ

ʅʋʧɿʅʋ

ǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊ

ǗɲʄʻǗɲɴ

ʁʨʅȚʊ

ɺʁɦɾ ʊ̈Ǳʊ

ʅʋʧɿʅʋ

ǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊ

ǗɲʄʻǗɲɴ

ʁʨʅȚʊ

ɺʁɦɾ ʊ̈Ǳʊ

ʅʋʧɿʅʋ
ǲǐ

ɿ
ʂ
ʶ

ǲǐ
ɿ
ʈ
ʂ
ǖ
ʈ

ǲǐ
ɿ
ɿ
ʬ
ɵ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  51 

ʊʬʄȈʆ˓ ,ː Ȉ̝ɲʊʉrʃǗɲʩ̫ȐǍʃȅʃɦǗʄ̈Ǘȅʏʂ̒ʃȃʃȐȃʊɾ ʏyǗȉʄ̒ɦʂǙ̈ʃȍʃʫʌɿǌʃ̔Ǹɰ̒Ȍ ɰ̒ȀʈʁʶʐʶǗɲʩ̫ȐǍ ʃ  

 

ɰǐʫɴʊʬʄȈʆ˓ ,ː ˕ȅʃʄǵǝɹȁǗɲʩ̫ȐǍʃǲǐɿʬɵȅʃɦǗʄ̈Ǘȅʏʂ̒ʃȃʃɦʅǜɴʱʁɠɿʏǗȉʄʻʃȍʃʫʌɿǌʃʽ
ɺʁɦɾ ʊ̈ǱʊȉʃȈɲʊʉɱǓʏʻǸɴʱɲʊʐʬɿɺʋʻ&̟ ˎ*ˎ#'ɵʶʱȇʷʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴȉʃȈɲʊʉǗɿʩʈ̡ɿ&ːˎ*ˎ#'
ʲɿʄʹʫʱǿǋ ʷ˄ Ǘɲʩ̫ȐǍʃǲǐɿʈʂǖʈȅʃɦǗʄ̈Ǘȅʏʂ̒ʃȄʃɦʅǜɴɦʁɠɿʏǗȉʄʻʃȍʃʫʌɿǌʃʽɺʁɦɾ ʊ̈ǱʊȉʃȈɲʊʉ
ɱǓʏǸ̒ɴɲʪ&˓ˎ*ˎ#'ʊʨʟʃȍʃʫʌɿǌʃ̔ʅʋʧʅʋ ʃʧɴǗɲʄʻǗɲɴʲɺʋȉʃȈɲʊʉʏɦǕ̈ǳǐɲʪ&ː *˓ˎ#'˄ɦ ǻʉʲʑɰ
Ǘɲʩ̫ȐǍʃǲǐɿʂʁȉʃȈɲʊʉǗʄȑ ɰ̒Ǘʄ̡ʐʋǳǐɰǐʫɴǱʊɦǗʄ̈Ǘȅʏʂ̒ʃȃʃɦʅǜɴɦʁɠɿʏǗȉʄ̒ɦʂǙ̈ʃȍʃʫʌɿǌʃʽ
ǗɲʄʻǗʄʱʇʁʋɦɰ̡̈ʋɴ̡ɿʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒ǗɲɴȉʃȈɲʊʉɱǓʏǸ̒ɴɦɲʄʃǌʧɵɲʪ&ˑˎ*ˎ#'˄ 
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ʊʬʄȈʆ˓ ,ː˕ȈɲʊʉʳʃǗɲʩ̫ȐǍʃȅʃɦǗʄ̈Ǘȅʏʂ̒ʃȃʃɦ ʅǜɴʱʁɠɿʏǗȉʄ̒ɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ȀʈʁʶʐʶǗɲʩ̫ȐǍʃ 

 

,˓̠ ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃȍʃʫʌɿǌʃʽ 

ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʜrɺɲʬʈɰʆʨ̡ʅǐɰɦʅǜɴɦʁɠɿɲʪȉʃȐ ʊyʏǲʁʃ̒ǿ ʏʻɦɺ̈ʈǑʨʁʁʭʋȅʃɦǸɲɷˀʉ
ʅ̡ǐɰʃȍʃʫʌɿǌʃ̔˄ ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃȍʃʫʌɿǌʃʽǸʄʻȂɰʻʁɴȊ́ ɴʏɰʈǕɰǐʫɴɲʱǗȉɴʃȍʃʫʌɿǌʃʽʊʭʈǳǐǸʈʭʉȐǍʄˀʃ
ʱʅǜɴʱʁɠɿ˄ɰʧɵǁǱʊɦʃ̫ȍȓɵǱʃʻʲɿʋǟɦʄ̈ȉʃǱʊɵʬʋʊʭʈʆʨǗɲʩ̫ȐǍʃɦ ʅǜɴʱʁɠɿʜǗɲʩ̫ȐǍʃʈʧʃ̡ ʏǙɴʊɰǗȅɰʻ 
ɵʶʱɾɹ˄ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃȍʃʫʌɿǌʃ̔ɦʋɵʊʬʄȋɴɦʑɴ̈ɦȵʱʆʋʲɺʋʳɺɲʬȉʃʏɰʈǕȈʆʏʐǱʊȊ́ ɴʏɰʈǕ˄
ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃȍʃʫʌɿǌʃ̔ʒʃʫɤǆɿʡǖǗɲʩ̫ȐǍʃʁʁʭʋȅʃɵʁɦɾ ɺ̫ʩɴʄɦɵǁɰʌʧʁȘʃʧɴɦǗɲɞɴʄʊʧǱƽʊ̡ɺʋʆʭɰ
ɲɦʈʧʃȉʃɱǘʭʃʟɴ˄ ȉʃʏǱǌ ʃʫʆʋȊ́ ɴǲǘ ʶɴʏǗȉʄʻǱʊʊʭʈʄɣǁʬʋǳǐɰǐʫɴɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊǸ ɺrɲʬɦɺ̈ʈǑʨ 
ʏʧɰȚʃʧɴɷʭʉǳǐɦȳʌʧɹ ȳɦʈɰ˄ ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃȍʃʫʌɿǌʃ̔ȓɵɦɰ̈ɿȉʃɦʑɴ̈ɦʋ̡̈ɱǜǗɵȍɰʻʅƾɿ̒ʅƾɴ̒ʃʧɴ
ʒɿʧʀʧɷʃʜʒǐɰʅƾɿʻʅƾɴʻȉʃɿʭȄʁʨɰǐʫɴǱʊɵʬʋʊʭʈǱʊʅǌʋʻɦȊ ʄʋʻɦʋǱ̈ʊʒʇʧʌɼǊʅʋʧɿʅʋʀǕʨʃʧɴɺʁɦɾ ʊ̈ǱʊʀǕʨʜ
ʃȍʃʫʌɿǌʃʽʱʅǜɴʱʁɠɿ˄ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃȍʃʫʌɿǌʃ̔ȓɵȂɰ̒ʁɴʃʩɴɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊȀʈʋʶǻʄʻʋʶʱǻʉ
ʅɴʲɺʊʱǻʉȉʃǱʊɵʬʋʊʭʈɦʂǙ̈ǱʊǵʊǸʈʭʉǗɲʩ̫ȐǍʃɦ ʅǜɴ ʜȐǍ ʄˀʃǗȐʌǗǸʌȐʊȃʊɾʸɦʅǜɴʱʁɠɿ˄ 

Ȁȋɴ˓,ˏ˖ʃʧɴʊʬʄȈʆ˓ ,ː ʄ̟ǵǝɹȁȈʆɦɶǘ̈ʉɿʄʃʩɴȐ ʊyʏǲʁʃ̒Ǹʈʭʉ ɺrɲʬɰǐʫɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃʽ˄
ǸʁʬʱȳʌʧʏʉˀɰʈǕʃǌȐ ʋȅʃȋʉǱʊɾ ȁ̔Ǘɲʩ̫ȐǍʃʄǵǝ ɹȁɦʇǅɡʌ ʜʒɿʧʀʧɷʃ&ʆʧʃǎʫʈʂǖʈˑ*ˑ'ɲʪǸ ɺrɲʬ
Ȑ ʊyʏǲʁʃ̒ʄʁʅʫɿʃʧɴȐ ʊyʏǲʁʃ̒Ǹʈʭʉ ɺrɲʬɰǐʫɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ʁʨʆʨʊɲʪʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ ʏȉǔ ʊʸ ʄʊʧǱƽʊ
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ʏɦȍɰʈǕʜɰʈǕʌʧʂʨ(Software) &ʆʧʃǎʫʈʂǖʈ *ː̟'ʃʧɴǗɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈȉʃ&ʆʧʃǎʫʈʂǖʈː*̞'˄
ȉʃrɺɲʬʏǲʁʃ̒ɿʧɵɿʭɵɲʪʒǐɰǗʄʩɰȚɦȊ ʄʋ ʈ̒ʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ
Ȑ ɰʋʌʧʁȘʋʉˀʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʁɦɠɿʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋʲɺʋ
ȉʃʈʂǖʈȈɲʱǗǱʈ*ːˎ˄ɵʁ̡ɾ ɰʟʌʧʏʉˀ ʏɦȍɰʈǕʌʧɹ Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈʒǐɰʅƾɿʻʅƾɴʻ
ʗʄɰʊɾ̔ ʏȉǔ ʊʸ ʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ(Software) ʱʇǅɡʌʜʒɿʧʀʧɷʃ ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺʳʁɦʁɠɿ
ȵɦɰǐʫɴʗʏȚʐɰʈǕʃʧɴʒǐɰǗʄʩɰȚɦȊ ʄʋ ȉ̒ʃʈʂǖʈȈɲǶʄ̒ʆʨː*ˑ ʊʐʬɿɺʋʻː*̞˄ʱǻʉʲʑɰʈʃǎʨʊ
ʆʧɦȐ ʂʃ̔ȓɷʨʆ ʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃȐ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦ ʅǜɴˇʱʁɠɿ
ʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋȉʃɰǗʈʧɿʈʂǖʈȈɲȂʄɰǐʫɴɵʶʱǿʈǗʄʱʇʁʳɺɲʬʱʅǜɴʱʁɠɿ˄
&ʏʬʈɦʈ̈ʋȀȋɴ˓ ,ˏ ʃ̟ʧɴʊʬʄȈʆ˓ ,ː ˖ʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˓,ˏ ˖ʈʂǖʈȈɲʳʃɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃʧɴȐ ʊyʏǲʁʃ̒Ǹʈʭʉ ɺrɲʬɰǐʫɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔  

ʳɺɲʬ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ *ː̞  *ː˓ 
ʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ ʏȉǔ ʊʸ ʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ (Software) *ː̟ *ː̞  
ʇɦǅɡʌʜʒɿʧʀʧɷʃ  ˑ*ˑ  *ː̞  
ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ *ːˑ  *ːˑ  
ʒǐɰǗʄʩɰȚɦȊ ʄʋ ̒ *ˏ̠ *ːˑ  
ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆ ʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ *ˏ˒ *ˏ̝ 
Ȑ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʱʁɠɿ *ˏˑ  *ˏ̝ 
Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ *ˏˑ  *ˏ̟ 
ʏʊʫʄʈʂʈǖȈɲ *ːˏ *ːː  
ɰʶɾɿʻʏȉƾ ʋʻˆ ˏʈʧʃȇɰ̒ʆˀʃǏ ːɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɦɱȚʉ ˑɰǗʈʧɿȐ ʊyʏǲʁʃ̒ʈʂǖʈ ˒ɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɱǓʏ ̒
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ʊʬʄȈʆ,˓ː  ̟ʈʂǖʈȈɲʳʃɰǗʈʧɿʈʂǖʈȈɲrʃɰʧɵǁǗʄɿʧʄɿǌʧǱʊʃʧɴȐ ʊyʏǲʁʃ̒ʊʄʏʻrɺɲʬ Ȁʈʌʧʏʉˀ  

 

ȵɦɰǐʫɴʊʬʄȈʆ˓ ,ː˗ ȅʃʄǵǝ ɹʒʁʆʨɰǗʈʧɿʈʂǖʈȈɲrʃɰʧɵǁǗʄɿʧʄɿǌʧǱʊʃʧɴȐ ʊyʏǲʁʃ̒ʊʄʏʻrɺɲʬ
ȀʈʁʶʐʶǗɲʩ̫ȐǍʃɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋ˄ ȵɦɰǐʫɴǗɲʩ̫ȐǍ ʃǲǐ ɿɿʬɵʈʂǖʈʃʧɴʂȉʁʃʈʂǖʈȈɲɱǓʏʻǸɴʱɲʱȳ
ʋɦ̈ɦʇǅɡʌʜʒɿʧʀʧɷʃʃʧɴʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ ʏȉǔ ʊʸ ʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ(Software) ʋɦɰ̈ʧɵǁǗʄɿʧʄɿǌʧǱʊ
ʃʧɴȐʊʸʏʶǲʃʻʊʄʏʻʳɺɲʬɲʪȉʃʈʂǖʈȈɲː*ʃ̠ʧɴː*ɺ̟ʬɵǳǐʋɦɰ̡̈ʋɴ̡ɿǗɲʩ̫ȐǍʃǲǐɿʈʂǖʈ̡ɺʋȉʃ
ʈʂǖʈȈɲɱǓʏʻǸɴɦɲɦȳ ʋɦǗ̈ɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈɲʪˑ*ˏ˄ɵʶʱȇʷʈʂǖʈȈɲȂʄǸɴɦ ɲʱȵ
ɰǐʫɴǗɲʩ̫ȐǍʃǲǐɿɿʬɵʈʂǖʈʃʧɴʂʁɲʪǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ ʃʧɴȐɰʋʌʧʁȘʋˀʉ
ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʁɦɠɿ˄ &ʏʬʈɦʈ̈ʋʊʬʄȈʆ˓,ːʏ̠ǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 
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,ˎ ,ˎ˓ ,ˏ ,ˏ˓ ,ː ,ː˓ ˑ, ˑ,˓

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ

ʒǐɰʅƾɿ̒ʅƾɴ̒ʗʄɰʊɾ ʏ̔ȉǔʊyʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ&Software)

ʇɦǅɡʌʜʒɿʧʀʧɷʃ

ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ

ʒǐɰǗʄʩɰȚɦȊ ʄʋʻ

ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ

Ȑ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴˇʱʁɠɿ

Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ

ʒǐɰʅƾɿ̒ʅƾɴ̒ʗʄɰʊɾ ʏ̔ȉǔʊyʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ&Software)

ʇɦǅɡʌʜʒɿʧʀʧɷʃ

ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ

ʒǐɰǗʄʩɰȚɦȊ ʄʋʻ

ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ

Ȑ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴˇʱʁɠɿ

Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ
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ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
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ʊʬʄȈʆ˓ ,ː̠ɰǗʈʧɿʈʂǖʈȈɲrʃɰʧɵǁǗʄɿʧʄɿǌʧǱʊʃʧɴȐ ʊyʏǲʁʃ̒ʊʄʏʻrɺɲʬȀʈʁʁʐǗʁɲʩ̫ȐǍʃ&ʌʧʏʉˀɰʈǕʃǌȐʋ' 

 
ɰʶɾɿʻʏȉƾ ʋʻˆ ˏɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɱǓʏʻ ːɰǗʈʧɿȐ ʊyʏǲʁʃ̒ʈʂǖʈ ˑɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɦɱȚʉ ˒ʈʧʃȇɰ̒ʆˀʃǏ 

ȵɦɰǐʫɴʊʬʄȈʆ˓ ,ˑˎȅʃʄǵǝ ɹʒʁʆʨɰǗʈʧɿʈʂǖʈȈɲrʃɰʧɵǁǗʄɿʧʄɿǌʧǱʊʃʧɴȐ ʊyʏǲʁʃ̒ʊʄʏʻrɺɲʬ
ȀʈʁʁʐǗʁɲʩ̫ȐǍʃɰǐʫɴʌʧʏʉˀ ʏɦȍɰʈǕ˄ ɵʁɦȇʷ̡ʅǐɰɦʏȍɰʈǕʌʧɹ ȵɦɰǐʫɴǗɲʩȐǍʃǲǐɿɿʬɵʈʂǖʈʃʧɴʂʁȉʃ
ʈʂǖʈȈɲɱǓʏǸ̒ɴɦɲɦȳ ʋɦɰ̈ʧɵǁǗʄɿʧʄɿǌʧǱʊʃʧɴȐ ʊyʏǲʁʃ̒ʊʄʏʻrɺɲʬɲʪɦʋ̈ɦʇǅɡʌʜʒɿʧʀʧɷʃʃʧɴʒǐɰʅƾɿʻʅƾɴʻ
ʗʄɰʊɾ̔ ʏȉǔ ʊʸʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ(Software)ʃʧɴǗɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈː*˗ ː*˖
ʃʧɴː * Ȁ˓ʈʋʶǻʄʻʱʊɠɴǳǐ ˄ɵʁɦȇ ʈ̫ʂǖʈȈɲȂʄǸɴɦɲɦȳ ʋɦɰ̈ʧɵǁǗʄɿʧʄɿǌʧǱʊʃʧɴȐ ʊyʏǲʁʃ̒ʊʄʏʻrɺɲʬ
ɲʪȐɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʁɦɠɿȉʃǗɿʩʈ̡ɿˏ*ʄːʹʫʱǿǋ ʷ˄&ʏʬʈɦʈ̈ʋʊʬʄȈʆ˓ ,ˑˎ
ʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 
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,ˎˎ ,ˎ˓ ,ˏˎ ,ˏ˓ ,ːˎ ,ː˓ ˑ,ˎ ˑ,˓

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ
ʒǐɰʅƾɿ̒ʅƾɴ̒ʗʄɰʊɾ ʏ̔ȉǔʊyʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ&Software)

ʇɦǅɡʌʜʒɿʧʀʧɷʃ
ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ

ʒǐɰǗʄʩɰȚɦȊ ʄʋʻ
ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ

ȐɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴˇʱʁɠɿ
Ǘɲʩ̫ȐǍʃǗȐʌǗǸʌȐȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ
ʒǐɰʅƾɿ̒ʅƾɴ̒ʗʄɰʊɾ ʏ̔ȉǔʊyʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ&Software)

ʇɦǅɡʌʜʒɿʧʀʧɷʃ
ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ

ʒǐɰǗʄʩɰȚɦȊ ʄʋʻ
ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ

ȐɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴˇʱʁɠɿ
Ǘɲʩ̫ȐǍʃǗȐʌǗǸʌȐȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ
ʒǐɰʅƾɿ̒ʅƾɴ̒ʗʄɰʊɾ ʏ̔ȉǔʊyʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ&Software)

ʇɦǅɡʌʜʒɿʧʀʧɷʃ
ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ

ʒǐɰǗʄʩɰȚɦȊ ʄʋʻ
ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ

ȐɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴˇʱʁɠɿ
Ǘɲʩ̫ȐǍʃǗȐʌǗǸʌȐȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ

ǲǐ
ɿ
ɿ
ʬ
ɵ

ǲǐ
ɿ
ʈ
ʂ
ǖ
ʈ

ǲǐ
ɿ
ʂ
ʶ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  56 

ʊʬʄȈʆ˓ ,ˑ ʈˎʂǖʈȈɲʳʃɰǗʈʧɿʈʂǖʈȈɲrʃɰʧɵǁǗʄɿʧʄɿǌʧǱʊʃʧɴȐ ʊyʏǲʁʃ̒ʊʄʏʻrɺɲʬȀʈʁʁʐǗʁɲʩ̫ȐǍʃ&ʌʧʏʉˀʱʏȍɰʈǕ' 

 
ɰʶɾɿʻʏȉƾ ʋʻˆ ˏʈʧʃȇɰ̒ʆˀʃǏ ːɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɦɱȚʉ ˑɰǗʈʧɿȐ ʊyʏǲʁʃ̒ʈʂǖʈ ˒ɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɱǓʏ ̒

,˓ˏ ˎǗʄʇʆʆˀɿʼȉʃʏǗȉʄʻʱʂǙ̈ʃȍʃʫʌɿǌʃʽ 
Ȁȋɴ˓,ˏ  ̠ ʄǵǝɹʆʨɰǗʈʧɿȐ ʊyʏǲʁʃ̒ʏǗȉʄ̒Ǘʄʇʆʆˀɿ̓ȉʃʃʨʈʭʉ ʏ̌ǗȉʄʻʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ

ɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕ˄ ̡ʅǟɰɦʋǱ̈ʊʏʧɰȚɦʃ̫ʆˀɿʼȉʃʏǗȉʄʻʃȍʃʫʌɿǌʃʽȅʃʈɰʆʨǗʄʇʆʄʭʃ
ʱʅǜɴǳ̌ǐɲʪǗʄʇʆrʅǎɰǐʫɴǗʄʇʆʁʨʅȚʊǗʄʇʆȐǍʄˀʃʃʧɴǗʄʇʆɺʳʁɦʁɠɿ˄ 

ʅ̡ǟɰȀʈʁʧʃǐʃˀʉʒɦɴƼɿɦʃ̫ʄǵǝɹȁʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕʁʁʭʋȅʃʆˀɿʼȉʃǗɦɵ̈ʃʆʨ
ǗʄʇʆrʅǎɰǐʫɴʃʧɴǗʄʇʆʁʨʅȚʊ̡ɺʋȉʃʆʧʃǎʫʈʂǖʈ *ːˑ &ɰʈǕʃǌȐʋ' ʃʧɴː *̝ &ʱʏȍɰʈǕ'˄ǗʄʇʆȐǍ ʄˀʃʃʧɴ
ǗʄʇʆɺrʁɦʁɠɿʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐ ʋ ɺ̡ʋȉʃʆʧʃǎʫʈʂǖʈȂʄǸɴǗʄʇʆrʅǎɰǐʫɴʃʧɴǗʄʇʆʁʨʅȚʊ˄  ɦ ǻʉ̡ ʑɰ
ʉɦɴ̈ɦʈ̈ʋ ȳɦʌʧʏʉˀ ʏɦȍɰʈǕʌʧɹȂɴʁǗʄʇʆȐǍ ʄˀʃʃʧɴǗʄʇʆɺrʁɦʁɠɿȉʃʆʧʃǎʫʈʂǖʈ *ˏ̞ ɺʬɵǳǐ ˄Ǹʊʭʈʌʧʏʉˀ
ɰʈǕʃǌȐʋʃʧɴɦʏȍɰʈǕȅʃȋʉǱʊɾ̔ ȁɰǗʈʧɿȐ ʊyʏǲʁʃ̒rʃǗʄʇʆʆˀɿ̓ȉʃʏǗȉʄ̒ɦʂǙ̈ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔
ȉʃȐʊʸʏʶǲʃʻɿʧɵɿʭɵʏǗȉʄʻʆʭɰʱɲ˄&ʏʬʈɦʈ̈ʋȀȋɴ˓ ,ˏ ʏ̠ǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

*ː̠
*ː̠
*ː̠

*ːˑ
*ːˏ

*ˏ˓
*ˏː
*ˏ˓

*ːˏ
*ː̟
*ː̟

*ː̝
*ːˑ

*ˏ˒
*ˏ˒
*ˏ̝

*ː˒
*ː˓
*ː˓

*ːˏ
*ːˑ

*ˏ̟
*ˏ̠
*ːː

,ˎˎ ,ˎ˓ ,ˏˎ ,ˏ˓ ,ːˎ ,ː˓ ˑ,ˎ ˑ,˓

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ
ʒǐɰʅƾɿ̒ʅƾɴ̒ʗʄɰʊɾ ʏ̔ȉǔʊyʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ&Software)

ʇɦǅɡʌʜʒɿʧʀʧɷʃ
ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ

ʒǐɰǗʄʩɰȚɦȊ ʄʋʻ
ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ

ȐɰʋʌʧʁȘʋʉˀʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴˇʱʁɠɿ
Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ
ʒǐɰʅƾɿ̒ʅƾɴ̒ʗʄɰʊɾ ʏ̔ȉǔʊyʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ&Software)

ʇɦǅɡʌʜʒɿʧʀʧɷʃ
ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ

ʒǐɰǗʄʩɰȚɦȊ ʄʋʻ
ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ

ȐɰʋʌʧʁȘʋʉˀʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴˇʱʁɠɿ
Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ
ʒǐɰʅƾɿ̒ʅƾɴ̒ʗʄɰʊɾ ʏ̔ȉǔʊyʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ&Software)

ʇɦǅɡʌʜʒɿʧʀʧɷʃ
ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ

ʒǐɰǗʄʩɰȚɦȊ ʄʋʻ
ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ

ȐɰʋʌʧʁȘʋʉˀʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴˇʱʁɠɿ
Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ
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Ȁȋɴ˓,ˏ ʈ̠ʂǖʈȈɲʳʃɰǗʈʧɿȐ ʊyʏǲʁʃ̒rʃǗʄʇʆʆˀɿ̓ȉʃʏǗȉʄ̒ɦʂǙ̈ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ 

Ǘʄʇʆʆˀɿʼȉʃ 
ʈʂǖʈȈɲMean 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
Ǘʄʇʆrʅǎɰǐʫɴ 

ȵɦɰǐʫɴǗɲʩ̫ȐǍʃ *ː̟ ˑ*ˎ 
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ *ˏ̠ *ːˑ  
ʈʂǖʈȈɲ Average Mean  *ːˑ  *ː̝ 

ǗʄʇʆʁʨʅȚʊ 
ʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ ʏȉǔ ʊʸʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ(Software) *ːː  *ː̞  
ʇɦǅɡʌʜʒɿʧʀʧɷʃ *ː˓ *ː̞  
ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ *ːˎ *ːˑ  
ʈʂǖʈȈɲ *ːˑ  *ː̝ 

ǗʄʇʆȐǍʄˀʃ 

ʒǐɰǗʄʩɰȚɦȊ ʄʋ ̒ *ˏ̞  *ːˏ 
ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ *ˏ˒ *ˏ̝ 
Ȑ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʁɦɠɿ *ˏː  *ˏ˓ 
Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ *ˏˑ  *ˏ̞  
ʈʂǖʈȈɲ *ˏ˒ *ˏ̞  

Ǘʄʇʆɺʳʁʱʁɠɿ 

ʏʃǐʧʏʨʁʆʧʆˀʊɾ ȇ̔ɾʧɷǃɰʈǕʃʧɴǱʊȀɴʁʆʧʆˀʊɾ  ̔ *ˏ̞  *ˏ̟ 
Ǳʊɦȅ ʆ̫ʫʈǓʅȚʉʒʁʆʨʁʧȄʃʫʄǑʌɿǌʧʌʧʁȘȐ ɚʏǌȇɾʧɷǃɰʈǕ
ʃʧɴʄɦɵǁɰɦʁʏ *ˏ˒ *ˏ̝ 
ʏȉɲʈʌʧǸǃɷʨʌyʃʧɴʗʏȚʐɰʈǕ *ˏ˓ *ˏ̞  
ʏǌɴʻǻʄʱɵǁɰʱʁʏʗʏȚʐɰʈǕʜʱʏȍɰʈǕ *ˏ̞  *ˏ̠ 
ʈʂǖʈȈɲ *ˏ̝ *ˏ̞  

ʈʂǖʈȈɲʊʭʈ Total Average Mean *ˏ̠ *ːː  
ɰʶɾɿʻʏȉƾ ʋʻʸˏʈʧʃȇɰ̒ʆˀʃǏ ːɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɦɱȚʉ ˑɰǗʈʧɿȐ ʊyʏǲʁʃ̒ʈʂǖʈ ˒ɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɱǓʏ ̒
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,˓ˏ ɰˏʈǕʏʧʁǏʧʄɤǆʃʧɴʌʧʂʨȐɚʏǌǱʊȇʊʱʅǜɴˇ 
ɰʈǕʏʧʁǏʧʄɤǆɲʪǸǱʊȍʏʻ̡ʌɴɺʿʏǲʁʃ̒ʄʁʅʫɿrʃʃȍʃʫʌɿǌʃ̔˄  ȍǗɿɨʌȅʃȍʏʻʲʌɴʱǻʉɵʶʃʭʃʲɺʋȅʃʏɦǐ̈ʏʫʁ

ʃʧɴȅʃʁʁʭʋǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕǱʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕǱʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'ʃʧɴ
ʏʧʁǏʧʒǐɰʃʧʆʃǏ˄ʀǙʨɦʄ̈ɵʁɾʫɵǲɴɦʋȉ̈ʃȐ ʊyʏǲʁʃ̒ʄʁʅʫɿɰʿɦǻʉ&Oslo Manual ː ˎˎ)˓ɰʿȅʃʄɤǃ ɰʻʅɴʲɺʊ
ʈʧʃ̡ʈʃǗɲʄ̒ʋʁǏʅʋ ʃrʃȍʃʫʌɿǌʃʽȓɵʃʩɴʁʁʭʋȅʃǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕʜǱʊȇʊɦȄʷɦʁ˄ ʏǍʧɿʧʆʨǱʊɦʏǐ̈
ʏʫʶǗʄʱʇʁʳʃɰʈǕʏʧʁǏʧʄɤǆʃʧɴɵʁʃʭʃrʃɰʈǕʏʧʁǏʧʄɤǆ̡ɺʋʁʁʭʋȅʃɲʪȉʃǗʄɦȊ ɷʃ̔ʏǗȉʄʻǸʏʬɵȄɰʊʳʃ
ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ɦȵɰǐʫɴǗʄɦʁʏǿ ʈʭʉ˄ ʲʅǐɰʱʃʆ̫ɾ̓ ȄɵʶʃʭʃǗɲʩ̫ȐǍʃ̡ ɺʋȅʃɦʏǐ̈ʏʫʁʃʧɴʁʁʭʋȅʃ
ɰʈǕʏʧʁǏʧʄɤǆȂɴʁʆʨʌʧʏʉˀ &ʌʧʏʉˀɰʈǕʃǌȐʋʃʧɴɦʏȍɰʈǕ'˄  

Ȁȋɴ˓ .ːˎʃʧɴʊʬʄȈʆ˓ .ˑˏȅʃʄǵǝ ɹȈɲʊʉʳʃǗɲʩ̫ȐǍʃ̡ ɺʋȅʃɦʏǐ̈ʏʫʁʃʧɴʁʁʭʋȅʃǱʊ
ǱʊȇʊɰʈǕʏʧʁǏʧʄɤǆǗʏʄȀʈɵȗʄ̒ɰʈǕʏʧʁǏʧʄɤǆ˄ ɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋ Ǳʊɦʏǐ̈ʏʫʁɰʈǕʏʧʁǏʧʄɤǆǸʌʧʂʨȐ ɚʏǌ
ɺɦ̈ʈǑʨǱʊȇʊɰʈǕʏʧʁǏʧʄɤǆɰǐʫɴɦȄ Ǳ̫ʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ̡ɺʋȉʃ˓˓ ,̝  ȈɲʊʉǗɲʩ̫ȐǍʃȅʃɦʏǐ̈ʏʫʁʃʧɴ
ʁʁʭʋȅʃʏǗȉʄʻǱʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'ʄȄǎʄ̒ʈɰǱʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ' ȉʃ˒ ,ˎˎ Ȉɲʊʉ
ʐɦʉ̈ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕʃʧɴʏʧʁǏʧʒǐɰʃʧʆʃǏʈʧʃȅʃɦʏǐ̈ʏʫʁʃʧɴʁʁʭʋȅʃ ȵɦɰǐʫɴʁʧʃǐʃˀʉʒɦɴƼɿɦʃ̫  ˄

ɰǐʫɴʌʧʏʉˀ ʏɦȍɰʈǕɦɰ̈ɿȉʃɦʑɴ̈Ǘʄȑ ɰ̒Ǘʄ̡ʐʋǳǐ̡ɺʊǗɲʩ̫ȐǍʃȈɲɦǗɵ̈ʃȅʃɦʏǐ̈ʏʫʁʃʧɴʁʁʭʋȅʃ
ʏǗȉʄʻǱʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'̡ ɺʋȉʃ̝ ,ˎ  ˎȈɲʊʉʃʧɴǱʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕȉʃ˒ ,˒˒
Ȉɲʊʉ ʱǻʉʲʑɰʏʧʁǏʧʒǐɰʃʧʆʃǏǱʊɦʏǐ̈ʏʫʁʃʧɴǱʊʁʁʭʋȅʃȉʃ˕* Ȉˏɲʊʉ ɺʬɵǳǐɦʋɰ̡̈ʋɴ̡ɿ
ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕʈʧʃȉʃǱʊɦʏǐ̈ʏʫʁʃʧɴʁʁʭʋȅʃ˄ &ʏʬʈɦʈ̈ʋȀȋɴ˓ .ːˎʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 

Ȁȋɴ˓,ː ˎȈɲʊʉʳʃǱʊɦʏǐ̈ʏʫʁɰʈǕʏʧʁǏʧʄɤǆʃʧɴǱʊʁʁʭʋȅʃ 

Ǘʄʱʇʁ 
Ǳʊɦʏǐ̈ʏʫʁ Ǳʊʁʁʭʋȅʃ 

ɵʶʃʭʃʏʊʫʄ Ȉɲʊʉ ɵʶʃʭʃ 
ʏʊʫʄ 

Ȉɲʊʉ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕ  ˎ ,ˎ  ˎ ,ˎ  ˎ  ˎ ,ˎ  ˎ ,ˎ  ˎ
Ǳʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ  ̠ ˓ ,˓  ̝ ˒ ,˒  ˒  ̠ ˓ ,˓  ̝ ˒ ,˒  ˒
Ǳʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'  ˏ  ˓ ˒ ,ˎ  ˎ ˔ ,ˎ  ˎ ˏ  ˓ ˒ ,ˎ  ˎ ˔ ,ˎ  ˎ
ʏʧʁǏʧʒǐɰʃʧʆʃǏ  ˏ ,ˎ  ˎ ˏˎ  ˎ  ˏ ,ˎ  ˎ ˏˎ  ˎ
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ʊʬʄȈʆ˓ ,ˑˏȈɲʊʉʳʃǱʊɦʏǐ̈ʏʫʁʃʧɴǱʊʁʁʭʋȅʃɰʈǕʏʧʁǏʧʄɤǆȀʈʌʧʏʉˀ  

 

,˓ˏ ːȐʊʸʏʶǲʃʻʳʃǱʊǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕ ʃʧɴʌʧʂʨǱʊȇʊ 
Ȁȋɴ˓,ː ʃˏʧɴʊʬʄȈʆ˓ ,ˑ  ːȅʃʄǵǝɹʆʨǱʊɦɶǘ̈ʉɿʄɦȳʃʩɴʏɾʁʭʊʏǌʨʆʨȐʊʸʏʶǲʃʻʃrʌʧʂʨȐ ɚʏǌ

ǱʊȇʊɰʈǕʏʧʁǏʧʄɤǆ˄ ɵʁɦȇ ʌ̫ʧʏʉˀɰʈǕʃǌȐ ʋǱʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'ǗɿɨʌȅʃǶɿʻʁʫɰȁǸʌʧʂʨȐ ɚʏǌ
Ǳʊȇʊɺʿʏǲʁʃ̒ʄʁʅʫɿ̡ɺʋȉʃʆʧʃǎʫʈʂǖʈ *ˏ̟˄ɵʁɦȇ Ǘ̫ʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕǱʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ
ɰʧɵǁǗʆʈɦǗʆɡɴʊɰȚǱʊʏȉǀɿ̡̒ʅǐɰȇɾʧɷǃɰʈǕȈʆʏǕʫɲȐǕɹ ʃrǱʊʊɵȄ ʃʧɴʏʧʁǏʧʒǐɰʃʧʆʃǏǸʈʭʉʃʩɴʆʧʃǎʫ
ʈʂǖʈˏ*̞ *ˏ̞ *ˏ̝ *ˏ˒ ʃʧɴˏ *ː Ȁʈʋʶǻʄʻʱʊɠɴǳǐ ˄ ȵɦɰǐʫɴʌʧʏʉˀ ʏɦȍɰʈǕǱʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ ɰ'
ǗɿɨʌȅʃǶɿʻʁʫɰȁǸʌʧʂʨȐ ɚʏǌǱʊȇʊɺʿʏʶǲʃʻʄʁʅʫɿ̡ɺʋȉʃʆʧʃǎʫʈʂǖʈ *ˏ̟˄ɵʶʱȇʷǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕ
ɰʧɵǁǗʆʈɦǗʆɡɴʊɰȚǱʊʏȉǀɿ̡̒ʅǐɰȇɾʧɷǃɰʈǕǱʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕʏʧʁǏʧʒǐɰʃʧʆʃǏʃʧɴȈʆʏǕʫɲȐǕɹ
ʳʃǱʊʊɵȄǸʈʭʉʃʩɴʆʧʃǎʫʈʂǖʈ *ˏ̟ *ˏ˓ *ˏˑ *ˏː ʃʧɴˏ *ː Ȁʈʋǻʁʄʻɦʊɠɴǳǐ ˄ 
Ȁȋɴ˓,ː ˏʈʂǖʈȈɲʳʃɰǗʈʧɿȐ ʊyʏǲʁʃ̒rʃǱʊǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕʃʧɴʌʧʂʨǱʊȇʊ  

ʌʧʂʨȐ ɚʏǌǱʊȇʊʃȍʃʫʌɿǌʃ̔ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕ *ˏ̞  *ˏ̟ 
Ǳʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ *ˏ̞  *ˏˑ  
Ǳʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'  *ˏ̟ *ˏ̠ 
ʏʧʁǏʧʒǐɰʃʧʆʃǏ *ˏː  *ˏː  
ɰʧɵǁǗʆʄɦǗʆɡɴʊɰȚǱʊʏȉǀɿ̡̒ʅǐɰȇɾʧɷǃɰʈǕ *ˏ̝ *ˏ˓ 
ȈɲʏǕʫɲȐǕɹ ʃrǱʊʊɵȄ *ˏ˒ *ˏː  
ʏʊʫʄʈʂǖʈȈɲ *ˏ̝ *ˏ˓ 
ɰʶɾɿʻʏȉƾ ʋʻˆ ˏʈʧʃȇɰ̒ʆˀʃǏːɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɦɱȚʉ ˑɰǗʈʧɿȐ ʊyʏǲʁʃ̒ʈʂǖʈ ˒ɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɱǓʏ ̒

,ˎˎ ˏ ,ˎˎ ː ,ˎˎ ˑ ,ˎˎ ˒ ,ˎˎ ˓ ,ˎˎ ˔ ,ˎˎ ˕ ,ˎˎ ˖ ,ˎˎ ˗ ,ˎˎ ˏˎ ,ˎˎ

ʏʧʁǏʧʒǐɰʃʧʆʃǏ

Ǳʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ ɰ'

Ǳʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ

ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕ

ˏˎˎ

˔ *ˎˎ

˒ *˒˒

*ˎˎ

*ˎˎ

˒ *ˎˎ

˓ *˓̝

*ˎˎ

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ
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ʊʬʄȈʆ˓ ,ˑ ːʈʂǖʈȈɲʳʃɰǗʈʧɿȐ ʊyʏǲʁʃ̒rʃǱʊǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕʃʧɴʌʧʂʨǱʊȇʊ 

 

,˓ˏ ˑɰȀǌ ȋȋʶɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 

ɰȀǌǸ Ǘɦɵ̈ʃǗɿɨʌȅʃɵʬʋʊʭʈɵʶʲɾɰȋȋʶɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽʊʄʏʻǗɲʩ̫ȐǍʃ˄ ȵɦɰǐʫɴȀȋɴ˓ ,ː  ː
ȅʃʄǵǝ ɹȁɰȀǌ ȋȋʶɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ȉʃɰǗʈʧɿɱǓʏǸ̒ɴɦɲɲʪɰȀǌɿʳʈǘ ȂʶɴʌʧʏʉˀɰʈǕʃǌȐʋʃʧɴ
ʌʧʏʉˀʱʏȍɰʈǕʲɺʋȉʃʈʂǖʈȈɲː*ˏ ʃʧɴ ː*˒  ʱʊɠɴǳǐ˄ɰȀǌ ʱʅǜɴʱʁɠɿ ȂʶɴʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴ
ʱʏȍɰʈǕȉʃǱʊȋȋʁɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ȉʃɰǗʈʧɿȂʄǸɴɦɲɦʄ̈ɦʂɠʄɦȳʃʩɴɰȀǌȂɴʁǗȅǲʁɴɦʋ &̈ɰȀǌɿrʈǘ
ɰȀǌɵʁɦɾ ɺ̫ʩɴɰȀǌʁʨʅȚʊɰȀǌǗɲʄ̒ǗɲɴʃʧɴɰȀǌɵȗʄ̒-ɦǳʋʃɦȊ ȅʉȐ ȃʊɾ 'yȉʃʈʂǖʈȈɲ *ˏˑ
ʃʧɴˏ *̟˄ʁʧʃǐʃˀʉɰǐʫɴȀȋɴɰʿȅʃʄǵǝɹȁȂɴʁʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴɦʏȍɰʈǕȉʃɰȀǌȋȋʁɴǲǘʁɴʄȄǎ ʄʻʆʨ
ɰȀǌɿrʈǘɲʪɰȀǌɵʁɦɾ ɺ̫ʩɴɰȀǌʁʨʅȚʊɰȀǌǗɲʄ̒ǗɲɴʃʧɴɰȀǌɵȗʄ̒/ʱǳʋʃʱȊȅʉȐȃʊɾʸ Ȁʈʋʶ
ǻʄʻɦʊɠɴ˄ &ʏʬʈɦʈ̈ʋȀȋɴ˓ ,ː ːʏǗȉʄʻʆˀɿʼȉʃʄʲʃǍʈ' 
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Ǳʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ ɰ' ʏʧʁǏʒǐɰʃʧʆʃǏ

ɰʧɵǁǗʆʄɦǗʆɡɴʊɰȚǱʊʏȉǀɿ̡̒ʅǐɰȇɾʧɷǃɰʈǕ ȈɲʏǕʫɲȐǕɹ ʃrǱʊʊɵȄ
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Ȁȋɴ˓,ː ːʈʂǖʈȈɲʳʃɰǗʈʧɿɰȀǌȋȋʁɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ  

ɰȀǌ ȋȋʶɴ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ɰȀǌ ɿʳʈǘ 
ɿʳʈǘɱǓʏʻʱʆɰ *ː̝ *ː̟ 
ɰɴǙ̫ʈʬʋʃʧʂʧɦȵɰǐʫɴǗɲʩ̫ȐǍʃ *ːˏ *ː˒ 
ɰɴǙ̫ǲɿʐʧʊɣǆʌɿǍʫʆʨǗʄʇʆǗɲʩ̫ȐǍʃǲɴɦǗȢ *ˏ̠ *ːˑ  
ȑ ʃʧʇˀʉ ɺ̡ʋȉʃɰǗʈʧɿɱǓʏ ̒ *ˏ̝ *ːː  
ʈʂǖʈȈɲʈʂǖʈ *ːˏ *ː˒ 

ɰȀǌɵʁɦɾ ɺ̫ʩɴ 
ɰɴǙ̫ʄʫɲƾʋʧɰ̡ɺʋȉʃʏʈɿǍȈʆ *ːˎ *ːˑ  
ɰɴǙ̫ʆˀɿ̓ȉʃʒʁʆʨʄɦɵǁɰʌʧʁȘ *ːˎ *ːˑ  
ɰɴǙ̫ʆˀɿ̓ȉʃʒʁʆʨʁʨʅȚʊ *ˏ̠ *ːː  
ǱʊʋȅʁɰɰǐʫɴǱʊ̡ʏǙɴʊɰrɺɲʬʏʐǱʊʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ *ˏ̠ *ːˏ 
Ȉʆʁʃ̒ɦɱȚʉ ʃrɵʁɦɾ ɺ̫ʩɴʆʨɰʈǕʏʧʁǏʧʄɤǆʃʧɴǱʊʊɰȚʊʏʧʁǏʧ *ˏ̟ *ːˎ 
ʈʂǖʈȈɲʈʂǖʈ *ˏ̠ *ːː 

ɰȀǌʁʨʅȚʊ 
ʁʨʅȚʊǗɿɨʌȅʃǗɲʄɺɾǌʄ̒ɦǻʉʏʐǗǳʏ ɺ̡ʋʊʩɴȉ  ʁ *ˏ̠ *ːː  
ɿǗʈɨʌǱʊʈʧʃǗȅɰɺǗʄǸɵʁɦȇ ʅ̫ʋʧɿʅʋ ʃʧɴɦʏȍɰʈǕʏǗȉʄ̒ *ˏ̞  *ˏ̠ 
ʃȍʃʫʌɿǌʃ̔ɲʪǵʉǗʏɩʋɰǐʫɴǱʊǗȀʄ̒ȀʈʜɵʈǘɴȀʈ *ˏ̞  *ːˏ 
ʈʂǖʈȈɲʈʂǖʈ *ˏ̟ *ːˏ 

ɰȀǌ ǗɲʄʻǗɲɴ 

Ȉʆʈʫʪɴȉ́ɿ̒rʃǱʊǗɲʄ̒ǗɲɴɰǐʫɴʏʐǗǳʏ *ˏ̟ *ːː  
ʕʊʧȊ ʄʁʊʄʏʄ̒ʫɲƾʋʧɰɦǷǓ̫ɦȳʊɰǱʊȆǘʏʄ̒ǌʬʊ *ˏ̟ *ːˑ  
Ȉʆʈʫʪɴȉ́ɿ̒rʃǱʊǗɲʄ̒ǗɲɴɰǐʫɴʏʐǗǳʏ *ˏ̟ *ːː  
ʊɵȄʏʈǓˀʃǏǱʊǗɲʄ̒ǗɲɴʊʄʏǗ̒ɲʩ̫ȐǍʃ *ˏ̟ *ːˏ 
ʒʏʈɿǍȈʆɰǐʫɴǱʊɦǗʄ̈ʄʫɲƾʋʧɰɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ ɦ ǻʉȐʊɿǗʈɨʌǱʊʅʋʧɿɰʈǕ *ˏ˓ *ˏ̠ 
ɰɴǙʷǲɿʳʃʱʐǻǈ ʊɵȄʏʈǓˀʃǏ &ʗ,ʒǳʊ' *ˏ̝ *ˏ̠ 
ɰɴǙ̫ǲɿrʃɦǗɲɞɴʄʊʧǱƽʊ&ʗ,ȉ́ʏʫʨʃʗʄɰʊɾ '̔ *ːˎ *ːˏ 
ɰɴǙ̫rʃʄǿǌɹʁʁȄɰ̒ʁʁʃɴǸʈʭʉǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌ (ʗ,Ȑ ɰʋʌʧʁȘʋʉˀ' *ˏ˓ *ˏ̠ 
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ʈʂǖʈȈɲʈʂǖʈ *ˏ̞ *ːˏ 
ɰȀǌ ɵȗʄʻ-ʱǳʋʃʱȊȅʉȐȃʊɾʸ 

Ȉʆʄɿ̡̒ʄʃrʃʄʁʄɣǆɿǌʧʜʄʁǻǈʃɦʅǜɴ̌ ʈʧʃȂʃ̒Ǘɲʄ̒Ǘǳʃ̒ *ˏ̝ *ˏ̠ 
ǳɦʋʃɦȊ ȅʉʌʧʁȘȐ ɚʏǌʃʧɴʄɦɵǁɰʌʧʁȘȐ ȃʊɾ ʸɦʅǜɴ̌  *ˏ̝ *ˏ̠ 

ʈʂǖʈȈɲʈʂǖʈ *ˏ̝ *ˏ̠ 

ɰȀǌ ʱʅǜɴʱʁɠɿ   
ʈʧʃǶȅʁɵ̒ɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦʁɠɿɦʁ ɦǻʉȐ ʊɦʁ̈ʄ̡ɿȉʃʃȍʃʫʌɿǌʃ̔ʈʫʃɦʃ̫ *ˏˑ  *ˏ̟ 
ȈʆʈʧʃǶȅʁɵ̒ɦǗȇ ɰ̫ɴǙ̫ɿǗʈɨʌǱʊrʃʃȍʃʫʌɿǌʃ̔ *ˏ˒ *ˏ̞  
ʈʂǖʈȈɲʈʂǖʈ *ˏˑ  *ˏ̟ 
ʏʊʫʄʈʂǖʈȈɲʈʂǖʈ *ˏ̞ *ːˏ 
ɰʶɾɿʻʏȉƾ ʋʻˆ ˏʈʧʃȇɰ̒ʆˀʃǏːɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɦɱȚʉ ˑɰǗʈʧɿȐ ʊyʏǲʁʃ̒ʈʂǖʈ ˒ɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɱǓʏ ̒
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ɷʆʁʬɰʁʨ̝ 
ʄɤǝ Ǘʄɸʈ ʃʧɴʒʃʫȐʏʃʽ 

.̝  ˏ ʏɦɵɰǌʨɦʅǌ̈ʈ 
ȵɦɰǐʫɴǱʊɦʂǙ̈ʂʫʊɰʧɵǁʃʧɴɦʏɺǈɰʧɵǁʃȍʃʫʌɿǌʃʽȓɵǸǱȀʋʨɰʊɷʭʉɷʁʊʫɹɺʋɰ̒ɦʁɾ ʃ̈ʏɴƾʈ- ʏɦɺǈɰʧɵǁʃʧɴ

ɲʫɾ ȈʆɷʨʌʧɿʊʄʏǗ̒ʄǸɷʃ˄ ʃȍʃʫʌɿǌʃʽʄɦɴƼ̈ʃʋʁǏȈʆɦʂǙ̈ʡǖǱʊɦʂǙ̈ʂʫʊɰʧɵǁɦǸɲɷˀʉǗʄʱʁʏǸɿʧ̡ɺʋȉʃ
Ǳʊɦʊ̈ɰɵɦǗʈ̈ʃ̡ʅǐɰʃȍʃʫʌɿǌʃ̔ʃʩɴɷʁʊʫɹʡǖȉʃʅʋʧɿȈʆʊʄʏǗ̒ʄɦʁʏǸɿʧǱʃ̡̒ɿɱǓʏ ʃ̒ʧɴɦʏɺǈɰʧɵǁǗʄɦʁʏ
ȉʃȈʆʋǟǗʄɦʏʊ̈˄ ɷʁʆʬɰɦʃ̫ʄǵǝɹʆʨǱʊʆʧȈɰȚʏǗȉʄ̒ǱʊɦʂǙ̈ʒɦɴƼɿɦʃ̫ ɺ̡ʋȅʃɦʂǙɦ̈ʑɴ̈ɦȵɰǐʫɴǷǐʁː ˎː  ː
ʏǗȉʄʻǷǐ ʶȐ ʊɦʆ̈ʆʃǏːˎˏ -̠ːˎːˏ˄ ȍɰʿɲʬʏʄɤǃ ɰʻʅɴ̡ɺʊʃʬʌʒʃʫȐ ʏʃ̔ʈʭʉɵʁʃʭʃɦɺ̈ʈǑʨʡǖǗʄɦʁʏǸɿʧ
ʁʁʭʋȅʃʒɿǍǗʄɦȊ ɷʃ̔ǸʌʧɷǃȉʃȀʈʊʉ ǱyʊʄɦɴƼ̈ɿɦʏɺǈɰʧɵǁɦǻʉ ʅ̡ǟɰɦ ȳɦʋʃ̈ȍʃʫʌɿǌʃʽ ˄

.̝ .ˏˏȅ́ ȋ́ ʲʈʹǗɿ&Ǳʊȍʏʻʲʌɴ'ʃȍʃʫʌɿǌʃʽ 

Ǳʊʆʧʃʧɿǖɦʑɴ̈ʌʧɹ ʋɦʟ̈ɰȐ ʊɦȊ ɴȅʃʄǵǝɹʃʬʌʌʧʂʨȐ ɚʏǌǸ Ǘɦɵ̈ʃ ɺ̡ʋȉʃɦȵɰǐʫɴȅ́ȋ̡́ʈ́Ǘɿ
ʃȍʃʫʌɿǌʃʽ˄ ȵɦɰǐʫɴǱʊʒʱɴƼɿʱʃʷȅ́ ȋ́ ʲʈʹǗɿɺʬɵʲɺʋȅʃʱʊɠʄȋʄʻȵɦɰǐʫɴɦʏɠʌɦȹʲɾȄOʁslo ː ˎˎ  ˓
Ǘɿɨʌȅʃɦ ɲɦǗʄ̈ɦǗȇ ȍ̫ǗɿɨʌȅʃʁʁʭʋʉɰȊ ɴ́ʁʬʋʁʁʬȌ ʉ ǻɦʉǗʄɦʁʏʒʇʧʌɼǊʃ̔ʃʧɴǗʄʱʁʏɰʶʆʫɴʒʇʧʌɼǊʃ̔
ȈɲɦǗɵ̈ʃɰǐʫɴʆʧʇʆɦȌ ɰ˄ ȅ́ȋ̡́ʈ́Ǘɿrʃʃȍʃʫʌɿǌʃʽɺ̡ʋȅʃʏʧɰȚɦȵɰǐʫɴǱʊʒʱɴƼɿʱʃʷȉʃɺʬɵǲɴʱǗǱʈˆ 

.ˏ ʃȍʃʫʌɿǌʃʽʅʋʧɿʅʋ 
.ː ʃȍʃʫʌɿǌʃʽɺʁɦɾ ʊ̈Ǳʊ 
.ˑ ʃȍʃʫʌɿǌʃʽʁʨʅȚʊ 
.˒ ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ 
.˓ ʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽɺ̡ʋɰʁʆʫɴʄʃǌʃʧɴǗɿɨʌȅʃɦȅ ʄ̫ɴ̒ɦǶʋ 
.̝ ʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽʃʧɴǱʊɵʁǿ ʉ 
.̞ ǳɦʋʄʁɾ ɴʃʧɴʕʁǏʧʆʋ ʃrʃȍʃʫʌɿǌʃʽ 
.̟ ǱʊǳʶǗʁʊʄʏʻȋɷʊǻǈʇʧȅʋʏǗȉʄ̒ʃȍʃʫʌɿǌʃʽ 
.̠ Ǳʊʅǌʋʈ̒ʬʋʃʧʂʧʃȍʃʫʌɿǌʃʽ 
ˏ .ˎ ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃȍʃʫʌɿǌʃʽ 
ˏ .ˏ ǗʄʇʆʳʃʆˀɿʼȉʃʏǗȉʄʻʃȍʃʫʌɿǌʃʽ 
ˏ .ː ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕʃʧɴʌʧʂʨȐ ɚʏǌǱʊȇʊɰʈǕʏʧʁǏʧʄɤǆɦ ʅǜɴʱʁɠɿ ʃʧɴ 
ˏ .ˑ ɰȀǌ ȋȋʶɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ ˄
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,̝ˏ,ː  ȐǍʃȈʆǗɲʩ̫ȐǍʃʃȍʃʫʌɿǌʃ̔ 
ǸʁʬɦȳʒǗȀ ɶɦǘ̈ʉɿʄɱǓʏʄ̒ʁʅʫɿɲʪʈɰʆʨȋɷȃʃʨʇǐʁɦʆɹȉʃɵʁʃʭʃ˗ Ǘ˓ɲʩ̫ȐǍʃ ʏɦǕ̈ʃʩɴː̞ *ˏ

Ȉɲʊʉɰǐʫɴɵʁɦǿ ʈˑ˓ˎ Ǘɲʩ̫ȐǍʃ ɺ̡ʋȅʃɦǗɷ̈ʏ ʊɦ̈ʏʄȄǎʄ̒ʈɰɲʪɦɱɿǌǗʆ̫ʏʨʐʃʫɵʁʃʭʃ˒ Ǘ˒ɲʩ̫ȐǍʃ
ʏɦǕ̈ʃʩɴˏ *̠ˎ Ȉɲʊʉɰǐʫɴɵʁɦǿ ʈːˑ Ǘˏɲʩ̫ȐǍʃ ɺ̡ʋȅʃɦǗɷ̈ʏ ʊɦ̈ʏ  ʃʧɴɦɱɿǌɦʏɠʈȋʄȉʃɵʁʃʭʃ
˒ˑǗɲʩ̫ȐǍʃ ʏɦǕ̈ʃʩɴˏ *˒ˑ ɰǐʫɴɵʁɦǿ ʈˑˎ Ǘˏɲʩ̫ȐǍʃ ɺ̡ʋȅʃɦǗɷ̈ʏ ʊɦ̈ʏ &ɷʁʆʬɰʁʨ˒ ɰǐʫɴ̡ʅǐɰ˒ ,ː'˄  

ʆʨǱʊʊɰɦɳɹ̈ ʃɦ̫ &ɷʁʆʬɰʁʨ˒ɰǐʫɴ̡ʅǐɰ˒ ,ˑ'ʌʧʏʉˀ ʏɦȍɰʈǕȉʃʃȍʃʫʌɿǌʃ̔˓ *˒̠ Ȉɲʊʉ ȉʃ
ȈɲʊʉɦǗɵ̈ʃǸɴɦʄ̈ɦǗʄɡʄɦʂɠʄɦȳʃʩɴɰʈǕʃǌȐ ʋȉʃ˒ *˓ˏȈɲʊʉ˄ ʋʁǏʅʋɰʿʄǵǝ ɹʅɴʲɺʊȁǗɲʩ̫ȐǍʃ
ʲɺʋȅʃʄɦɴƼ̈ɿɦʑɴ̈ɦȵɵɦȄǘ̫Ƿǐʁː ˎˏ ʈˎɰɺʋʄ̒ɵǁʫʄǑʃǐɲʪǸǗɲʩ̫ȐǍʃ̡ɺʋȉʃʃȍʃʫʌɿǌʃʽɱǓʏʻȵɦɰǐʫɴ
ʌʧʏʉˀȂɴʁʆʨʊȉʃɵʁʃʭʃˏˏ Ǘ̝ɲʩ̫ȐǍʃ ʏɦǕ̈ʃʩɴ˔ *ˑ̞ Ȉɲʊʉ ʈ˄Ș́ɴʌʧɹ ʁɦɠɿǗɲʩ̫ȐǍʃ̡ɺʋȉʃ
ʃȍʃʫʌɿǌʃ̔ɿʧɵǸɴɦɲɲʪǸǗɲʩ̫ȐǍʃ̡ɺʋǗɿɨʌȅʃʄɦɴƼ̈ɿɦʑɴ̈ɦȵɵɦȄǘ̫Ƿǐʁˏ ˗˕ ɺ̠ʋʻǷǐ ʶˏ˗˖ ʏ̠Ǘȉʄʻ
ʌʧʏʉˀȂɴʁʆʨʊȉʃɵʁʃʭʃˏ Ǘːɲʩ̫ȐǍʃ ʏɦǕ̈ʃʩɴ *̝̝ Ȉɲʊʉ˄ ȵɦɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋǗɲʩ̫ȐǍʃʃȍʃʫʌɿǌʃ̔ 
ɲʪǸǗɰɧʈʐʺʫʃʅʋʧɿɰʈǕrʃʅʋʧɿʅʋʈǝʬʄȓȑ ʊɱɾ ʸ̡ɺʋ ȵɦɰǐʫɴʌʧʏʉˀ ʏɦȍɰʈǕɲʪǸǗɲʩ̫ȐǍʃʅǌʋʻɦʏȍɰʈǕ
ʐʧʊɣǆʌɿǍʫʃʧɴɦʏȍ̡ ʀȂʏʁʫɱȈʆ˄ 

,̝ˏ,ˑ  ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̡̔ɺʋȅʃʒʃʫʌɿǌʆʨǷǐʁː ˎˏ -̠ːˎː  ˏ
ǱʊʏʧɰȚɦʃ̫ȅʃʄǵǝɹʆʨʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̡̔ɺʋȅʃʒʃʫʌɿǌɰǐʫɴɵʁɦǿ ʈǗɲʩ̫ȐǍʃǲǐɿɿʬɵʈʂǖʈ

ʃʧɴʂʁ&SML) ɦȵȋɷȃʃʨ- ɱɦɿǌȂɴʁʄʨ&ȋɷȃʃʨʇǐɦʁʆɹ ɱɦɿǌɦʏɠʈȋʄʃʧɴɦɱɿǌǗʆ̫ʏʨʐʃʫrʃǗʄɦʁʏɰʈǓʫǸ˄
ǸʁʬɦȳɿǗʈɨʌǱʊɦɺ̈ʈǑʨʒʃʫʌɿǌʃȍʃʫʌɿǌʃ̔ɰǐʫɴǗʄɿʧʄɿǌʧǱʊȓɷʨʌɰʈǕɲʪʈʧʃȓɵɱǙ̫ȅʃɦȵɰǐʫɴʄʊʧʄʁʗʏȚʐɰʈǕ
*˒ˎ˄ǱʊʁʁʭʋȐƾʋȐ̒ ʊyʏǲʁʃ̒ɦʃ̫ɺʬɦɵǐ̫Ǘɲʩ̫ȐǍʃȄȄȓɵǗʄɰʭɿǗʄ̡ɷɴɦǻʉ Ǹɦɲɷˀʉʋʫ̡̫ɿȉʃɦʂǙ̈ 
ʃȍʃʫʌɿǌʃ̔ʏǗȉʄ̒ɺʁɦɾ ʊ̈ǱʊǗɲʩ̫ȐǍʃȂɴʁʈʬʋ˄ȀʈʁʏǜʃyǲɴɦʋǱ̈ʊʒɦɴƼɿɦʃ̫ȅʃʄǵǝ ɹȁ ʏɰʈǕȈʆ
ʃȍʃʫʌɿǌʃ̔Ǹ Ǘɦɵ̈ʃǗɿɨʌȅʃʒʃʫʌɿǌɦǻʉǗɲʩ̫ȐǍʃȉʃʋɰƽɾ ʸɦʅǜɴ̌ ǳǐ˄  
ʃȍʃʫʌɿǌʃ̔ʅʋʧʅʋ &ɷʁʆʬɰʁʨ˓ɰǐʫɴ̡ʅǐɰ˓ ,ː 'Ǘɲʩ̫ȐǍʃȈɲɦǗɵ̈ʃɦȵɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋȅʃʒʃʫʌɿǌ

ʅʋʧʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻɦʋ̡̈ʅǐɰʄʊʧǱƽʊʒɲƾʧʏʃʨʃʧɴʅʋʧɿʅʋʈǝʬʄȓȑ ʊʃʧɴɦʇʏɷǃy˄
ʃʧȄǐǱʊɦ ʃɰ̫Ǘʿʏʱɺɠɴǳǐ̡ ɺʊɰǐʫɴʌʧʏʉˀʱʏȍɰʈǕʲɺʋǗɰɧʈʐʺʫʃȈɲɦǗɵ̈ʃʄǵǝɹȁ ʏɦȍɰʈǕʀǕʨʜǗʄɦʏʊ̈
Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻɦʋ̡̈ʅǐɰʆˀɿ̓ȉʃʌʧʁȘʃʧɴɲʈȄɲʈʃ̔˄ ʋɦʏ̈ʆʨɦʃ̫ ʁɦɠɿǗɲʩ̫ȐǍʃȈɲɦǗɵ̈ʃr ʃ
ǗɰɧʈʐʺʫʃɰǐʫɴʌʧʏʉˀȂɴʁʆʨʊɦȆǌɿɦȳ ʋɦǱ̈ʊ̡ɾ ȄʅʁʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻ̡ɺʋ
ʄɦɴƼ̈ɿɦʑɴ̈ɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʫ̋ʃɦʈ ʐɦʉ̈ʀǕʨ̡ɿɵʁɦȇ Ǘ̫ɲʩ̫ȐǍʃɱǘʭʃʟɴʈʧʃʀǕʨʏǗȉʄ̒
ʁʨʅȚʊ˄ Ǳʊʊɰɦɳɹ̈ʄǵǝ ɹȁǗɲʄʻǗɲʩ̫ȐǍʃʈʧʃȅʃ̡ɾ ȄʃʁʬʌʄɦɵǁɰʌʧʁȘʀǕʨʏȄǘɴɦʁʜɰʿʅʋʧɿʅʋʀǕʨɲʭʊ
ʡǖɰɿʻʏȉƾ ʋʻɦȳǱʃ̒ʆʧʇʆɦȌ ɰɦʁ &ʏʬʈɦʈ̈ʋʊʬʄȈʆ˓ .ː'˄  

 ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ&ɷʁʆʬɰʁʨ˓ɰǐʫɴ̡ʅǐɰ ,˓ˑ 'Ǘɲʩ̫ȐǍʃȈɲɦǗɵ̈ʃɦȵɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐʋ ʃʧɴ
ʏɦȍɰʈǕȅʃʒʃʫʌɿǌʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫɱɲʭʊʡǖɰɿ̒ʏȉƾʋʻrʃǱʊʅʋʧɿʁʁʃʧɹʜɦʏȍɰʈǕȅʃʄɦɴƼ̈ɿ
ʑɦɴ̈ɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʫ̋ʃɦʈȅʃɦʂǙɦ̈ȳ ʋɦʏ̈ɰʈǕȈʆȆǘʏʄ̒ǌʬʊɦǗɲɞɴȉ́ʏʫʨʃ̡ ɺʋȉʃ
ʄɦɵǁɰʌʧʁȘɱǓʏʻɦɺ̈ʈǑʨʅʋʧɿʅʋʧɿʅʋʃʧɴɦʏȍɰʈǕȉʃɲʫɾ ȈʆʃʧɴȅʃǷʄ̒ʊʐʏˀ˄  
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 ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ&ɷʁʆʬɰʁʨ˓ ɰǐʫɴ̡ʅǐɰ˓ ,˒' ȅʃʄǵǝɹȁǗɲʩ̫ȐǍʃȈɲɦǗɵ̈ʃɦȵɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐʋ
ȅʃ̡ɾ ȄʌʁʧʂʨȐ ɚʏǌrʃǱʊʊɵȄ ʜǱʊɦʌɵɱǁʄ̒ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ȅ̒ʃʄɦɴƼ̈ɿ
ʑɦɴ̈ɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʫ̋ʃɦʈ˄ ɱɾ ʸ̡ɺʋǗɲʩ̫ȐǍʃȈɲɦǗɵ̈ʃɦȵɰǐʫɴʌʧʏʉˀ ʏɦȍɰʈǕ 
ȆɦǌɿɦʋǱ̈ʊʅǜʆǙʅȚʉ ʜǻɰ̒ɿrʈǘʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻ˄ ʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ
Ǘʄɦʇʁʈʭʉ ʅɦǜɴɦʁɠɿ̡ɺʋȅʃʊɰɦɳɹ̈ ȵɦɰǐʫɴǱʊʏʧɰȚɦʃ̫ɲʪʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒Ǘɲɴ&ɷʁʆʬɰʁʨ˓ɰǐʫɴ̡ʅǐɰ˓ ,˓ ' 
ɺ̡ʋǗɰɧʈʐʫ̋ʃȈɲɦǗɵ̈ʃɦȵɰǐʫɴȂɴʁʆʨʊʌʧʏʉˀ &ɰʈǕʃǌȐ ʋ ʃʧɴɦʏȍɰʈǕ'ɦȆǌɿɦʋǱ̈ʊǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈
Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻɦȵɰ̡ʃǘɴɦʂǙ̈Ǳʊ˄  

 ʏʊʫʄʈɰɦȵɰǐʫɴǱʊʒɦɴƼɿɦʃ̫ʄǵǝɹȁǗɲʩ̫ȐǍʃȈɲɦǗɵ̈ʃɦȵɰǐʫɴʌʧʏʉˀȂɴʁʆʨʊȅʃɦʋɰ̈ʁʩɰɵʧɿǌ
ʡǖʒʃʫʌɿǌʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ȂɴʁʄʭʃǗʄɦʇʁ˄ ʏɰʈǕȈʆȂɴʁɦʃ̫ǗɿɨʌȅʃɦʂǙ̈ɦʑɴ̈ɦǻʉǗɲʩ̫ȐǍʃɦɺ̈ʈǑʨ
ȃȄȅʃʃʬʌǱʊʒʇʧʌɼǊʃ̔ʅʋʧɿʅʋ ʜɦʏȍɰʈǕɦǻʉʊʋʬʃʃʧɴȉʃʁʨʅȚʊɱǓʏ ɰ̒ʿɺʬɵǸǱʊɦʋɰ̈ɰʈǓʏʻ
ʏɰʈǕȈʆǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ ɺɦ̈ʈǑʨʄɦɴƼ̈ʃǗʄʏʧʁǏȈʆʄɦɵǁɰʌʧʁȘʃʧɴǗʄɿʧʄɿǌʧǱʊʊʄʏʆ̒ʭɰɦɲɦȵɰǐʫɴ
ʌʧʏʉˀʗʏȚʐɰʈǕ˄ɰǐʫɴɵʁɦǿ ʈʃȍʃʫʌɿǌʃ̔Ȃɴʁʄʭʃɲʪʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊʃȍʃʫʌɿǌʃ̔
ʁʨʅȚʊʃʧɴʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴʉɦɴ̈ʏ ɴɦƼɿɦɳɹ̈ȁʱȵɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋȅʃɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊɦǗɵ̈ʃ
Ǹɴɦɲʃʧɴɦȵɰǐʫɴʌʧʏʉˀ ʏɦȍɰʈǕȅʃɦʂǙ̈ʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒ǗɲɴɦǗɵ̈ʃǸɴɦ ɲ ˄

 Ǘɲʩ̫ȐǍʃɦȵɰǐʫɴʌʧʏʉˀ ʏɦȍɰʈǕȉʃʒǗȀʃȍʃʫʌɿǌʃ̔ȅʃʄɦɴƼ̈ɿɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉ
Ǘɰɧʈʐʫ̋ʃɦʈʃʧɴǗɲʩ̫ȐǍʃɱǘʭʃʟɴʊʭʈǳǐǸʈʭʉǗɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿȍɱǓʏʻǸɴʃȍʃʫʌɿǌʃʽȅʃʄɦɴƼ̈ɿǸʈʭʉ
Ǘɲʩ̫ȐǍʃɦʅǜɴɵʁ̡ɾ ɰʌʧʏʉˀɰʈǕʃǌȐ ʋȅʃʄǵǝɹʆʨʃȍʃʫʌɿǌʃ̔ȅʃʄɦɴƼ̈ɿɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉ
Ǘɰɧʈʐʫ̋ʃɦʈȉʃʒǗȀɱǓʏʻɦȵɰǐʫɴʌʧʂʨȐ ɚʏǌɺʁɦɾ ʊ̈Ǳʊ&ʏʬʈɦʈ̈ʋȀȋɴ˓ ,˓ '˄ 

,̝ˏ,˒  ǗʄʇʆʳʃʆˀɿʼȉʃʏǗȉʄʻʃȍʃʫʌɿǌʃʽ 
 ɺɦ̈ʈǑʨʒʃʫʌɿǌʃȍʃʫʌɿǌʃ̔ɦʋʅ̈ʋʧɿʅʋʃʧɴɦʏȍɰʈǕǗɲʩ̫ȐǍʃȂɴʁʆʨʊʌʧʏʉˀǶȅʁɵ̒Ǘɿɨʌɰʁɾ ɿ̡̒ʏǙɴʊɰ

ʃʧɴɦǗʄ̈ǗȅʏǗ̒ʄʇʆʆˀɿ̓ȉʃɦʅǜɴ̌ ˄Ǘʄʇʆʆˀɿ̓ȉʃʏǲʁʃ̒̌ ʃʧɴɦǗʄ̈Ǘȅʏɹ̒ʩɰǺʄʻʄʶʅʫɿǗɿɨʌȅʃʱɲɰʶɾɿʻ
ʒɿǌʏɤǆ ɾʃʧɴʁʁʭʋȅʃʆʨǗʄʇʆrʅǎɰǐʫɴʃʧɴǗʄʇʆʁʨʅȚʊ&ʒǐɰʅƾɿ̒ʅƾɴ̒ʒɿʧʀʧɷʃʃʧɴrɺɲʬʊǗʄɰʭɿǗʄʲɷɴ
ʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ'&ɷʁʆʬɰʁʨ˓ɰǐʫɴ̡ʅǐɰˏ ˎ'˄ ʆˀɿʼȉʃʏʶǲʃʻʄȄǎ ʄʻɲʪʁʁʭʋȅʃʆʨ
Ǘʄʇʆɺʳʁʱʁɠɿʊʭʈȉʃ &ʏʃǐʧʏʨʁʆʧʆˀʊɾ ȇ̔ɾʧɷǃɰʈǕ ʃʧɴǱʊȀɴʁʆʧʆˀʊɾ Ǳ̔ʊɦ ȅʷʆʫʈǓʅȚʉʒʁʆʨ
ʁʧȄʃʫʄǑʌɿǌʧʌʧʁȘȐ ɚʏǌȇɾʧɷǃɰʈǕʃʧɴʄɦɵǁɰɦʁʏ'˄ Ȋɦ ɴȀʈʁʧʃǐʃˀʉʒɦɴƼɿɦʉɴ̈ɦɳɹ̈ȁǗʄʇʆȐǍ ʄˀʃ
&Ȑ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴɦʁɠɿʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ'
ȉʃʈʂǖʈȈɲȂʄǸɴʱɲʳʃǗʄʇʆʆˀɿʼȉʃʏǗȉʄʻʃȍʃʫʌɿǌʃʽ˄ 

,̝ˏ,˓  ǱʊǳǗʁʁʊʄʏȋ̒ɷʊǻǈʇʧȅʋ 
 ǱʊǳǗʁʁʊʄʏȋ̒ɷʊǻǈʇʧȅʋɵʁɦȇ ʏ̫ɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ɲʪǸǱʊɲʧɿɲʬʉʬʊʈɰɦʐʉ̈˄ʊʬʄȈʆ˓ ,ː  ˑ

ʄǵǝɹȁǗɲʩ̫ȐǍʃȅʃɦǗʄ̈Ǘȅʏɷ̒ʁʃʭʉʄɦɵǁɰɦʁʏ ʋɦ̡̈ʅǐɰɦʏȍɰʈǕʃʧɴȋɷʊǻǈʇʧȅʋȅʃɦʋɰ̈ʁʩɰɵʧɿǌ
ɺʋʌ̒ʧʏʉˀɰʈǕʃǌȐ ʋ ǻɦʉʕɿɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴȉ́ʏʫʨʃʜʄʊʧǱƽʊʏǗȉʄ̒ɦʂǙ̈ʃȍʃʫʌɿǌʃ̔˄ ʋɦʏ̈ʆʨɦʃ̫ʱʁɠɿ



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
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ȋɷʊǻǈʇʧȅʋȅʃɷʭʉɺʋʌ̒ʧʏʉˀȂɴʁʆʨʊɦʋǱ̈ʊʒʃʫɦǗǳ ʆ̫ʃǏʄ́ʫ̡ʃǌǸɴȇɰ̒ɰǿǌʋ ʃrʒǐɰɦɶǘ̈ʉɿʄȅʃ
ȋʉǱʊɾ̔ȁʆʭɰɦɲʈʧʃȅʃɺʩɴʒʁʆʨǱʊǳǗʁʁʊʄʏȋ̒ɷʊǻǈʇʧȅʋʏǗȉʄ̒ǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔&ʏʬʈɦʈ̈ʋʊʬʄȈʆ
,˓ːː'˄ǱʊʒʱɴƼɿʃɦ̫ɰʿȅʃʄǵǝɹʅɴ̡ɺʊȁǗɰɧʈʐʫ̋ʃʂʁʃʧɴɿʬɵȅʃʁʁʭʋʈʬʋʃʧʂʧǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ
&ɰǐʫɴʁǗʈɴ̒rʃɷʁʃʭʉǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ʜɷʁʃʭʉʈʧʃ̡ʈʃʊʬʄʧʉʌɿǍʫɦʅǜɴɦʁɠɿ'̡ɺʋʅǌʋʻɦǻʉȋɷʊǻǈʇʧȅʋ
ɺɦ̈ʈǑʨʄʃǌǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ʊʄʏʆ̒ʭɰɦɲ˄  

 Ȋɦ ɴȀʈʋʁǏʅʋ ʃrǱʊʒɦɴƼɿɦʃ̫ʏǗȉʄ̒ǱʊʅǜʆǙʅȚʉʆˀɿ̓ȉʃʏǌʨʆʨǱʊǳǗʁʁʊʄʏȋ̒ɷʊǻǈʇʧȅʋ
ʋɦǱ̈ʊɦʋɰ̈ʁʩɰɵʧɿǌʃʧɴǱʊʅǌʋʈ̒ʬʋʃʧʂʧɦʋǱ̈ʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɺʋʏ̒ʐǗǳʏʂʫʃɿʬɵʃʧɴʈʂǖʈ&SME'ʆʧɿǸ
ȉʃȐ ʊyʏǲʁʃ̒ǿ ʏʻɦȵɰǐʫɴǗʄɦʁʏɰʈǓʫǸ  ˄

,̝ˏ,̝  ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃʧɴȈʆǸ ɺrɲʬ 

 ȐǍʃʄˀʃ̡ɺʋʄʃǌʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ǗɿɨʌʏʐǗʄɿʧʄɿǌʧǱʊǸʈʭʉ ɺrɲʬʂʫʊɰʧɵǁʃʧɴȐǍʄˀʃǗȐ ʌǗǸʌʊɺǈ
ɺrʁɦʁɠɿɦɺ̈ʈǑʨʁʁʭʋȅʃɦǸɲɷˀʉɰǐʫɴǱʊʁʁʭʋȅʃʃȍʃʫʌɿǌʃ̔ ɺɦ̈ʈǑʨǹ ʃɦȳʃȍʃʫʌɿǌʃ̔ɺʁǿ ɰ̒Ǳʋ
Ƕʏʻʁʫʶ˄ȉʃʲɿʃȍʃʫʌɿǌʃʽʲɺʋȉʃʋɰƽɾʸǶʏʻʁʫʶʄʹʫʱǿǋ ʷʲɺʋȓɵɷʭʉ ʡǖȐǍ ʄˀʃʁʁʭʋȅʃʃʬʌɲʫɾ 
ʏʈǑɿǌʧɦʋǱ̈ʊǗʄɰʭɿǗʄ̡ɷɴ˄  

 ǱʊʒɦɴƼɿʃȍʃʫʌɿǌʃ̔ȋɷȃʃʨɦɱɿǌɦȵɰʈǓʫǸ Ƿǐʁː ˎː ȅːʃʄǵǝɹȁȈʆǸ ɺrɲʬʃʧɴɰʧɵǁʏʐ
ǗʄɿʧʄɿǌʧǱʊȊ ɴ́ʏɰʈǕɰǐʫɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ʊʭʈȉʃʒɿʧʀʧɷʃʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ ʏȉǔ ʊʸʄʊʧǱƽʊʜɰʈǕʌʧʂʨ 
Software ȂɴʁʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴʌʧʏʉˀʱʏȍɰʈǕ˄ 

 Ȃɦ Ǹ̫Ȋ ɴ́ǿ ɰʿɦǻʉʏǗȉʄ̒Ǘɲʩ̫ȐǍʃʅǌʋʻɦʏȍɰʈǕʂʁ̌ ʒǐɰʏʐǱʊɦʆɹʃʧʉʈʄʁʅʫɿʜɹʩɰǺ ʄʻ
ʄʁʅʫɿɲʪǸʈʭʉǗɰɧʈʐʫ̋ʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈʒǐɰʅƾɿ̒ʅƾɴ̒ʗʄɰʊɾ ʏ̔ȉǔʊʄʊʧǱƽʊʜɰʈǕʌʧʂʨ Software

ʃʧɴȐ ɰʋʌʧʁȘʋʉˀʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʁɦɠɿ&ɷʁʆʬɰʁʨ˓ɰǐʫɴ̡ʅǐɰ˓ ,ˏ '̟˄ Ȃʶɴʱʃʷȅʃʄǵǝ ɹȁ
ǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ȅʃǶʄ̒ɦʅǌ̈ʈʃʧɴʄʃǌʒʇʧʌɼǊʃ̔ɦǻʉȐ ʊ̡ɿʄʁɾ ɴǗȅȁǐʊʄʏǗ̒ɲʩ̫ȐǍʃɰǐʫɴǱʊʄʁɦʆɹ
ɿǗʈɨʌǱʊʃʧɴǱʊȂʈȂʊʄʏʒ̒ɿʧʀʧɷʃ˄ ʃɦ̫ɰʿʄǵǝɹʅɴ̡ɺʊȁǗɲʩ̫ȐǍʃɦʂǙ̈ʃʌʃʫʌɿǌʃ̔ʒʃʫʌɿǌʉʫʁǏȐ ɚʏǌɦʂǙ̈
Ȋ ɴ́ǿ ʡǖȉʃȈʆrɵǐǗʄɼʧɿǱʃ̡̒ɿǲǘʁɴɦʑɴ̈ɦɺ̈ʈǑʨǗʏɨʄȂɹʁʨʅȚʊɦʐʉ̈Ǘɲʩ̫ȐǍʃɲʭʊ̡ɿʒʃʫʌɿǌʉʫʁǏȐɚʏǌ
ɷʁʊʫɹʄɦɵǁɰʌʧʁȘ˄ ʆˀɿ̓ȉʃʋʈǟʧɿrʃǱʊʆʧȈɰȚȓɵʊɰȅʃɦȵɰǐʫɴɷʁʆʬɰrʃǱʊʌʧȈɲʊʄʏǱ̒ʊʒɦɴƼɿɦ ʃʷ˄ 

,̝ˏ,̞ ɰʈǕʏʧʁǏʧʄɤǆʃʧɴǱʊǱʊȇʊɰʈǕʏʧʁǏʧʄɤǆ 

 ȵɦʁʬȂɴʁʆʧʇʆɦȌ ɰɵʁʃʭʃrʃǱʊʅǌʋɰ̒ʈǕʏʧʁǏʧʄɤǆɦɺ̈ʊɿʭȄʁʨǸʗʄɰʊɾ ȍ̔ʏʻ̡ʌɴɺʿʏǲʁʃ̒ʏǗȉʄ̒
ʃȍʃʫʌɿǌʃ̔ɺʬɵǸǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕǱʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'Ǳʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ 
ʏʧʁǏʧʒǐɰʃʧʆʃǏ˄ ɰʈǕʏʧʁǏʧʄɤǆǗɲʄ̒ǗʄɦʇʁʄǵǝɹʆʨʃʧȄǐǱʊǗʏ ɺɦɠɴǳǐrʃɰʈǕʏʧʁǏʧʄɤǆ̡ɺʋȅʃɦʏǐ̈ʏʫʁʃʧɴ 
Ǳʊʁʁʭʋȅʃ˄ɦǻʉ̡ ʅǟɰʋɦǱ̈ʊʊɰɦɳɹ̈ &Ȁȋɴ˓,ːˎʃʧɴʊʬʄȈʆ˓ ,ˑˏ'ǗʄɦʇʁrʃɰʈǕʏʧʁǏʧʄɤǆ̡ɺʋ
ȅʃɦʏǐ̈ʏʫʁʃʧɴǱʊʁʁʭʋȅʃɱǓʏʄ̒ʁʅʫɿʏǗȉʄ̒ʌʧʏʉˀȂɴʁʆʨʊɲʪǱʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'ʃʧɴǱʊɵʫʷ
ʄɣǃʨɲʶʃʬʊʗʏȚʐɰʈǕɵʁ̡ɾ ɰǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕʄǵǝɹʆʨȈɲʊʉȂʄʄʁʅʫɿ˄ ȈɲʊʉɱǓʏʻʄʶʅʫɿ
ʏǗȉʄ̒Ǳʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'̡ɺʋȅʃɦʏǐ̈ʏʫʁʃʧɴʁʁʭʋȅʃʄǿǌʋʈɰʆʨǱʊɵʁǿ ʉɿʧɵǸɴ
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ʃʧɴʊʉʸɦʆʋɺʁɦɾ ʊ̈ǱʊɱǘʨǸɴ˄ Ǳʊɦʏǐ̈ʏʫʁǱʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕɲʭʊ̡ɿǗɿɨʌȅʃɦʋɰ̈ʁʩɰɵʧɿǌʆʨɦǗȇʷ
ʅʋʧɿʅʋ ɺ̡ʋȅʃʊɵȄȊ ɴ́ʋǟɦʂǙ̈ʡǖǗɲʩ̫ȐǍʃʁʁʭʋȅʃɲʫɾ ʏʈǑɿǌʧɰǐʫɴǱʊǗʄɰʭɿǗʄ̡ɷɴɺʿʏǲʁʃ̒˄  
ǱʊʒʱɴƼɿʃɦ̫ɰʿȅʃʄǵǝɹʅɴ̡ɺʊȁ ʌʧʏʉˀɰʈǕʃǌȐʋȅʃʁʁʭʋɵʶǿɿʻȁǐ ɰʻȐ ʊyʏǲʁʃ̒ɱǓʏʻɦʋǱ̈ʊǱʊ
ȇʊɰʈǕʏʧʁǏʧʄɤǆ ʄɦɦ̈Ǘʄɡʄɦʂɠʄɦȳʃʩɴʌʧʏʉˀ ʏɦȍɰʈǕ˄ ȵɦɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐ ʋ ɰʈǕʏʧʁǏʧʄɤǆȈɲɦǗɵ̈ʃ
ɺ̡ʋʁʁʭʋȅʃȀʈʋǻʁʄ̒rʃȐ ʊyʏǲʁʃ̒ɲʪǱʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'Ǳʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ
ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕʃʧɴɰʧɵǁǗʆʄɦǗʆɡɴʊɰȚǱʊʏȉǀɿ̡̒ʅǐɰȇɾʧɷǃɰʈǕ˄ʈʹȘɴʱʁɠɿɰʈǕʏʧʁǏʧʄɤǆ 
ɺ̡ʋ ʆɦɹʃʧʉʈʄʁʅʫɿʏǗȉʄ̒ʌʧʏʉˀ ʏɦȍɰʈǕɲʪǱʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕ
ɰʧɵǁǗʆʈɦǗʆɡɴʊɰȚǱʊʏȉǀɿ̡̒ʅǐɰȇɾʧɷǃɰʈǕʄȄǎʄ̒ʈɰǱʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ&ɷʁʆʬɰʁʨ˓ɰǐʫɴ̡ʅǐɰ˓ ,ˏˑ'˄ 

,̝ˏ,̟ ɰȀǌ ȋȋʶɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 
ȵɦɰǐʫɴǱʊʒɦɴƼɿɦʃ̫ɰȀǌʏǲʁʃ̒ʄʁʅʫɿ̡ɺʋȋȋʁɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɲʪǗɿɨʌȅʃȂɰ̒ʁɴǸʈʭʉʃʩɴɰȀǌɿʳʈǘ

ʄȄǎʄ̒ʈɰɲʪɰȀǌɵʁɦɾ ɺ̫ʩɴɰȀǌʁʨʅȚʊɰȀǌǗɲʄ̒ǗɲɴɰȀǌɵȗʄ̒-ɦǳʋʃɦȊ ȅʉȐ ȃʊɾ ʃyʧɴɰȀǌ
ʱʅǜɴʱʁɠɿ˄ʄɤǝȂɴʁɦʃ̫ ɺ̡ʋǗɲʩ̫ȐǍʃǗʄɸ ʈʈʫɱɲʪǱʃ̡̒ɿʂǀʃ̒ʂǀʊɦȳˇ ǻɦʉǱʊɵʶǿʉɱǓʏɰ̒ǐʫɴǱʊ
ʅǌʋʻʐʧʊɣǆʄǑȂʃɺʋǱ̒ʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̡̔ɺʋȄʡʁǖʆʭɰɦɲɦȅ ʄ̫ɴ̒ɦǶʋ ʜʈʧʃʁʁʭʋʉɰǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃʽ
ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻ˄ ʃɦ̫ȓɵʄǿǌʋʈɰʆʨǱʊɵʁǿ ʉ ɰɦ̈ʃɦʑɴ̈r ʃǱʊʁʁʭʋ
ȅʃʂʃȃʃʃʧɴǗʄʇʆʈʬʋʃʧʂʧʏǗȉʄ̒ɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦȵȉʃɰǗʈʧɿɰʿɺʬɵǸȐǍʃȈʆɦʏɺǈɰʧɵǁʆʧʇʆɦȌ ɰ
ʈʧʃɵȗʏȌ̒ ʏʻ˄ɰȀǌʈʧʃʒʁɦǿ ʉʅʋȂɴʁɦʃ̫ȅʃʄ̫́ȇʋɺ̒ʋʄ̒ʁɾ ɴǗȅȁǐʃʧɴȈʆɦ Ǹɲɷˀʉʊʄʏʻ
ʆʭɰɦɲɰǐʫɴǱʊrɵǐǗʄɼʧɿʀǕʨʜɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋʃʧɴɦʏȍɰʈǕʀǕʨ̌ ȵɦɰǐʫɴʌʧʏʉˀȂɴʁʆʨʊɦȇʋɲʪʌʧʏʉˀ
ɰʈǕʃǌȐʋ ʃʧɴɦʏȍɰʈǕ˄Ǳʊʏʃǐʧǻǈʃɦʃ̫ ɶɦǘ̈ʉɿʄɦȳʃʩɴʁʧʃǐʃˀʉʆʨǱʊʒɦɴƼɿɦʃ̫ ʐɦʉ̈ʆˀɿ̓ȉʃʋʈǟʧɿ
ʏʬʈɦʈ̈ʋ ȵɦɷʁʆʬɰʁʨ˓ɰǐʫɴ̡ʅǐɰ˓ ,ˏˑ  ˄

,̝ː  ʒʃʫȐ ʏʃʽɦɺʈ̈Ǒʨʄ ɴɦƼ̈ʃʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽɦȵ ɰǐʫɴǗʄ ʁɦʏɰʈǓʫǸ  
ʒʃʫȐ ʏʃ̔ǲɴɦǗǱʈȉʃɦǳʋʄʁɾ ɴɦʋɰ̈ɰʈǓʏʏ̒ʈɿǍȈʆʃȍʃʫʌɿǌʃ̔ʊʄʏǗ̒ʄɦʁʏɰʈǓʫǸɰʿɺʬɵǸ

ʊɦɠʄɵʁɦǳʋʃɦȊ ȅʉ ʃʧɴ̡ʅʃǱʊʉʫʁǏȐ ɚʏǌʡǖȅʃʏʈǗʏʄɺʬɵ̡ɺʋȅʃʉɰʈɰʒʃʫʌɿǌɦǻʉǗʄɦʁʏ
ȉʃʃȍʃʫʌɿǌʃ̡̔ɺʋ ɷɦɝʃɦʋɝʃɦʅǜɴɦʁɠɿ˄ ʒʃʫȐ ʏʃ̔ɰʿȅʃɲʧɿɲʬʊʅɴ̡ɺʊʒʁʆʨɿǗʈɨʌǱʊʃʧɴǱʊʅǌʋʻɦȊ ʄʋʻ
ɺ̡ʋ ʂɦǙɦ̈ʑɴ̈ɦǻʉʒǐɰɦɶǘ̈ʉɿʄɦʐʉ̈ȉʃɦǳʋʄʁɾ ɴʄ̡ʃǍʈɿrʈǘ̡ɰʋʈǟʜʄʁɦʆɹʄ̡ʃǍʈɲʁʃʧɿʅǌʭɵɦʅǌ̈ʈ̡ɺʋ
ȉʃǗȐʄʻ˄ 

ʒʃʫȐʏʃʽȂʶɴʱʃʷȉʃʱǳʋʄʶɾɴǸǱʊɵɴǟʫʋʄǵǝɹʒʁʆʨ̡ʅǐɰȇɰ̒ʆˀʃǏ̡ɺʋȋɷʊǻǈʇʧȅʋʃʩɴʆʧʃʧɿǖ 
ʆʧǶʊǿ ʏǗȉʄ̒ǱʊʆʧȈɰȚʄ̡ʃǍʈʃʧɴȉʃʱʐɿʫʅʋǗɲʄʻǗǳʃʻɺɦ̈ʈǑʨʅǌʋɷ̒ʁʃʭʉ ʜɷʁʃʭʉǶȅʁɵ̒˄ ʱʐɿʫʅʋ
ʱʅǜɴʱʁɠɿʏǗȉʄ̒ʒʃʫȐ ʏʃ̔Ȃɴʁɦʃ̫ ɲʪɦɺ̈ʈǑʨɷʁʊʫɹʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽɰǐʫɴʌʧʏʉˀɰʈǕʃǌȐʋʃʧɴɦʏȍɰʈǕɰǐʫɴ
Ǘʄɦʁʏ ɺɦ̈ʈǑʨʡǖʆʭɰɦɲȉʃȈʆɦʏǕ̈ǳǐʜǗʄɦʏʊ̈Ǹɴɰǐʫɴʌʧʏʉˀ ʊɦɠɴ̌ ɱǘʭʃǸʈʭʉǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽʱʅǜɴ
ʱʁɠɿʆʨǗʄɦʁʏ ʅɦǜɴ̌  ˄
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,̝ː,ˏ ǱʊʆǗɴʩɴǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨʃȍʃʫʌɿǌʃ̔ 

Ǘɲʩ̫ȐǍʃǸ Ǘɦɵ̈ʃʆʩɴ̡ʅǟɰɦʋȋ̈ɷʊǻǈʇʧȅʋɰǐʫɴǱʊʅǌʋʻɦʐǻǈʊɵȄʏʈǓˀʃǏǶȅʁɵ̒ɦɺ̈ʈǑʨɷʁʊʫɹʏɰʈǕȈʆ
ʃȍʃʫʌɿǌʃ̔ʃʧɴǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨʊʄʏʆ̒ʭɰɦɲ˄ ǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨʃȍʃʫʌɿǌʃ̔&ʊʬʄʌʃǌʃʧɴʈʧʃ̡ʈʃʊʬʄʌʃǌ'Ƕʄʆ̒ʨȈɲʨ
ȇɰʻʆˀʃǏȂʶɴʒʏʻǶʶȅɵʻǗɿɨʌʆǗɴʩɴɦɺ̈ʈǑʨɷʭʉʏǗʈɩʋɺʋʏ̒ɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ƕʄ̒ʆʨǱʊʄɦɴƼ̈ɿʃʧɴȉʃɲʁʃʧɿ
ɵrǐǗʄɼʧɿ ɺɦ̈ʈǑʨʒʃʫʌɿǌʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ˄ 

ʏʶɦɾ̈̂ 
ˏ' ʌʧʏʉˀʟɰɷʃɰǐʫɴǗʏɧɰǗɿɨʌǱʊ̡ɰʋʈǟʃʧɴʆǗɴʨɰɦ ʐǻǈ ʊɵȄʏʈǓˀʃǏǗȐ ʌǗǸʌʃʧɴʃȍʃʫʌɿǌʃʽʊʄʏʻʆʭɰʱɲ˄ 
ː'Ǘɲʩ̫ȐǍʃɰǐʫɴǗʏɧɰɲʭʊ̡ɿǗɿɨʌȅʃɦʋɰ̈ʁʩɰɵʧɿǌɦɺ̈ʈǑʨʡǖȉʃɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊǸʈʭʉȐǍʄˀʃȓɷʨʌɰʈǕ 
 ʃʧɴǗȐʌǗǸʌʊɺǈ(GRIs)Ȑ ɰʋʌʧʁȘʋʉˀɰǐʫɴǱʊʁʁʭʋɵʁɦɾ ɺ̫ʩɴʃȍʃʫʌɿǌʃ̔˄  
ˑ'ʃȍʃʫʌɿǌʃ̔ʃʧɴɰ̡ʃǘɴȈǅʏȓ̒ɷʨʌɰʈǕʃʧɴʏʭʃʃȍʃʫʌɿǌʃ̔ɲʪǗɿɨʌǱʊǸǶȅʁɵ̒ʏǗȉʄ̒Ǳʊɦʊ̈ɰɵɦǗʈ̈ʃʃʧɴ 
 ʃʧʊʃǌʊȈʆʊʄʏʻǗɲʩ̫ȐǍʃʃȍʃʫʌɿǌʃ̔˄  
˒' ɰʧɵǁɱʧɿɱʁǗʄʩɴ̡ǗʄɴɰǐʫɴǱʊɦʋɰ̈ʁʩɰɵʧɿǌʡǖȉʃʃȍʃʫʌɿǌʃ̔Ǘɿɨʌ̡ɿʆǗɴʩɴʃʧɴʗʄʏɲƾ&ɺʬɵ̡ɺʋȅʃ 
 ɰʶɾɿʻʱȵɰǐʫɴɵʶɾʫ ɵ,˓ˏ ˒'Ǘɿɨʌʲɿʉɰɸǐʷ˄ 

 ʗȂʐʊɾ̔ ˆ 
ɰ' ǗɿɨʌǱʊǱʊǳǗʁʁʄ̡ʃǍʈɦʁɠɿʆʨʒǐɰɷʁȄɹʂʫʊɰʧɵǁʃʧɴʏʄǑʫʊʏɷʃɦɺ̈ʈǑʨʄǿǌɰ̒ʁʫʃɰǐʫɴʏɰʈǕȈʆɦʂǙ̈ 
 ʃȍʃʫʌɿǌʃ̔ɦɺ̈ʈǑʨʉɰɸ ǐ̫ɦʋǱ̈ʊɵʁǿ ʉɱǓʏɰ̒ǐʫɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔˄  
ɱ' ʒʇʧʌɼǊʄʫɲƾʋʧɰǗʄɰʄɦǻʉȈʆrɵǐǗʄɼʧɿʃʧɴɷʁȄɹɱǓʏʃ̒ʧɴʂʃȃʃʈʃʫʏǜ˄ 
ɲ' ȋɷʊǻǈʇʧȅʋɲʭʊ̡ɿɷʁʊʫɹʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʃʧɴǱʊʅǌʋʈ̒ʬʋʃʧʂʧɦɺ̈ʈǑʨɦʂǙ̈ʂʫʊɰʧɵǁȀʈʊʉ Ǳyʊʅǌʋ ̒
 ɷʁʃʭʉ ʋɦɲ̈ɦǗȉɴʃȍʃʫʌɿǌʃ̔ǸȓʁʧȈʆʊʄʏǸ̒ɿʧ˄ 
ɳ' Ȉǐɰ̒ǵʊ̡ɺʋȇɰ̒ʆˀʃǏɲʪǗɿɨʌʆʧǶʊǿ ʋɦǱ̈ʊʅǌʋɷ̒ʁʃʭʉʡǖȅʃʊʉʸɦʆʋ ʌ̡ɴɰǐʫɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ 

 ,̝ː,ː  Ǳʊɦʋɰ̈ɰʈǓʏʌ̒ʄǑʂʈ̓ʃȍʃʫʌɿǌʃ̔ɰǐʫɴɵʁɦǿ ʈȂɴʁʆʨʊʌʧʏʉˀ ʃʧɴʌʧʏʉˀʒʄ̒ʊʁ 

ʒʃǌȋɲʈʃ̔ʃʧɴǱʊǳǗʁʁʊʄʏȋ̒ɷʊǻǈʇʧȅʋȊ ɴ́ʏɰʈǕɰǐʫɴʁǗʈɴ̒rʃǱʊʅǜʆǙʅȚʉʃȍʃʫʌɿǌʃ̔ʃʧɴɷʁʊʫɹ
ʏɦʊʨȈʌʬʄʃʨʉɰʈǕʄʁʄǑɣǆɿǌʧȇɰ̒ʆˀʃǏʃʧɴǳʶǗʁɲʱǗȉɴʃȍʃʫʌɿǌʃʽʲɺʋȉʃʏǱǌ ʃʫʆʋʊʐʬɿɺʋʻǱʊʄɣǁʄʻ
ʱǸɲɷˀʉʊʄʏʻʆʭɰʱɲʃʧɴʅǌʋʊ̒ǵǙʃ̒ɦʋɰ̈ʁʩɰɵʧɿǌɦɺ̈ʈǑʨǸɰȉǘʁɴʊʫɹǗǶʃɺʋǱ̒ʊʄɾǌʫ̫ʌʄǑʂʈ̓rɵǐǗʄɼʧɿ˄
ȋɷʊǻǈʇʧȅʋǶȅʁɵ̒ǗɿɨʌʆǗɴʩɴǱʊɦʋɰ̈ɰʈǓʏɿ̒rʈǘʃȍʃʫʌɿǌʃʽʃʧɴǱʊʒʃʫʌɿǌǗʄɰʄɦǻʉȈʆrɵǐǗʄɼʧɿɦɺ̈ʈǑʨ
ɰȐ ɴʌʄǑʂʈ̓rɵǐǗʄɼʧɿɰǐʫɴɵʁɦǿ ʈǗɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏʃ̒ʧɴʏʐǗǳʏ ȵɦɰǐʫɴǗʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸ  ˄
ʏʶɦɾ̈̂ 
ˏ' ʋɦɰ̈ʁʩɰɵʧɿǌʃʧɴɷʁʊʫɹȐǕʊɿʨrɵǐǗʄɼʧɿʊʄʏʆ̒ʭɰɦɲɦǻʉǱʊɦʋɰ̈ɰʈǓʏʌ̒ʄǑʂ̓ʈrɵǐǗʄɼʧɿǗʄɰʄɦǻʉ 
ʃʧʊʃǌʊȈʆɰǐʫɴɵʁɦǿ ʈʏʧʏȚʃʫʏʧʏǜɦȵǗɲʄ̒ɰǗʈʧɿrʃǱʊʒʄ̒ʊʁʃʧɴɦȵɰǐʫɴQKJqȀʈʊʉɰyʈǕʌʧʂʨ
ʏʧɰȚ̡ʅǟɰɦʋǱ̈ʊrɵǐǗʄɼʧɿʃʧɴʏʐǗɲʧʃȈʆɦȵɰǐʫɴȐ Ȍ ʊɦɠʃʃʧɴǱʊǗʄɰʭɿǗʄ̡ɷɴrɵǐǗʄɼʧɿ˄ ʃʧɴ 
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ː'Ȉǐɰ̒ǵʊȋɷʊǻǈʇʧȅʋ ɺ̡ʋȇɰ̒ʆˀʃǏɺʬɵǸ Ǘɰʏʭɴʒʄ̒ʊʁʉʫʌɷʃʃʧɴɰʨȒ ʃʧɴǗɰʏʭɴʗʏȚʐɰʈǕ
ʌʧʁȘȐ ɚʏǌ ʄɦɵǁɰʌʧʁȘʃʧɴʃȍʃʫʌɿǌʃ̔ɲʭʊ̡ɿʄɦɴƼ̈ʃʌɿǌȉʃʊʄʏʆ̒ʭɰɦɲǸʈʭʉ SMLs&ʗȂʐʊɾ̔
ȀʈʊʉʸǗʄʆˀʃǏʅǜʆǙʅȚʉɺʿʂʶ&Mass Media) ʜǗʄʆˀʃǏʅǜʆǙʅȚʉɼʨɷʨʀʋ'ʃʧɴɦʋɰ̈ʁʩɰɵʧɿǌʡǖȉʃ
Ǳʊ̡ɰʋʈǟɰǐʫɴǱʊɲʧɿɲʬʊǱʊʊɵȄɲʁʊʬʃʧɴǱʊɦʂǙɦ̈ɿʏǌɦȵɰǐʫɴSMLs  ˄

 ,̝ː,ˑ  ʄɦɴƼ̈ʃɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʊȍɴǗɲʩ̫ȐǍʃ 

ȋɷʊǻǈʇʧȅʋ ʋɦɰ̈ʁʩɰɵʧɿǌʄ̡ʃǍʈʡǖȉʃɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊɦȳ ʋɦʅ̈ʋʧɿɰʈǕʃʧɴɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊ
ʋɦʏ̈ɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʃʧɴǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ʊȍɴʌʧʏʉˀʂʫʊɰʧɵǁʃʧɴȐǍʄˀʃǗȐ ʌǗǸʌʊʭʈȂɴʁ
ȐɰʋʌʧʁȘʋʉˀ ȵɦɰǐʫɴǗʄɦʁʏ˄ɲʁʊʬɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʁʨˏʊʭʈȉʃȋɷʊǻǈʇʧȅʋ ʗʏȚʐɰʈǕʃʧɴ
Ǘɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏ (̒Triple helix) ʃʧɴɲʁʊʬɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʁʨːʊʭʈȉʃȋɷʊǻǈʇʧȅʋ ʗʏȚʐɰʈǕ
Ǘɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏ ʃ̒ʧɴʏʐɲʈʃ̔ (quadruple helix)ȋɷʊǻǈʇʧȅʋɲʭʊ̡ɿɦɺ̈ʊɿʭȄʁʨȊ ɴ́ʏǲʁʃ̒ɦɺ̈ʈǑʨ
ʏǗʈʄʏǗʈɩʋʊȍɴȐǍʄˀʃǗȐ ʌǗǸʌǸʆʧɦʏʏʏɰʋʌʧʁȘʋʉˀɰǐʫɴǱʊɦʅǎʊɵʁɦɾ ɺ̫ʩɴʌʧʁȘȐ ɚʏǌʃʧɴ
ʄɦɵǁɰʌʧʁȘɦȳʌʧʏʉˀʗʏȚʐɰʈǕ˄ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʋǟȂɴʁʆʨʊɲʁʊʬǲɴɦʋ̈ɦʃʷȉʃǗʄʱȊɷʃʽȊ́ ɴǲǘ ʶɴ
ɺʋʻʏɴƾʈʃʧɴȉʃʏʈɿǍȈʆʄɦɴƼ̈ɿǗʁʆǖʏʈǑɿǌʧǗʄɦʁʏǸɿʧ˄ʈ́Șɴʌʧɹ ʁɦɠɿǗɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏʻ
ʃʧɴʌʧʏʉˀʗʏȚʐɰʈǕǗɿɨʌʒʇʧʌɼǊʄ̡ʃǍʈɦʁɠɿɦȳ ʋɦǱ̈ʊrɵǐǗʄɼʧɿɦɺ̈ʈǑʨʡǖʅʋʧɿʅʋȉʃȈʆǵʉǗʏɩʋ
Ǘɦʄ̈Ǘȅʏʻ̡ɺʋʄʁɦʆɹȀʈɿǗʈɨʌǱʊʃʧɴǱʊȂʈȂʊʄʏʒ̒ǐɰɦǗʄ̈Ǘȅʏʻɦʐʉ̈ɵʫɴɦǗǱʉ ʋɦɰ̈ʁʩɰɵʧɿǌɺʋʻ
ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʅʋʧɿʅʋʊʄʏʆ̒ʭɰɦɲ˄  

ʏʶɦɾ̈̂ 
 ˏ' ʆǗɴʩɴɰʧɵǁʏʐǱʊʊȍɴʗʏȚʐɰʈǕʃʧɴȐǍʄˀʃǗȐ ʌǗǸʌɦȵǗɲʄ̒ʌʧʏʉˀʃʧɴǗɲʄ̒ʁʁʐ(ʁSMLs) ʃʧɴ
ʄʃǌǱʊɱʧɿɱʁǗʄʩɴ̡Ǘʄɴɦɺ̈ʈǑʨɰʁɾ ɿ̒ʗʄʏɲƾ̡ɺʋȋȋʁɴɺʋɰ̒ʧɵǁʏʐǱʊʊȍɴʒǐɰǗȐ ʌǗǸʌ ʃʧɴʌʧʏʉˀȂɴʁʆʨʊ
Ǘɿɨʌ̡ɿʄʃǌɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊɰǐʫɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ʊȍɴǗɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏ ʃ̒ʧɴȐǍʄˀʃȓɷʨʌɰʈǕʃʧɴ
ǗȐʌǗǸʌʊɺǈ(GRIs)  ˄
ː'ʆʧʃʧɿǖɦʑɴ̈ʌʧɹ ʃʧɴ̡ɰʋʈǟʋɰƽɱɾǉʄɵǁʫʄǑʃǐʏǗȉʄ̒Ǳʊʅǌʋɷ̒ʁʃʭʉʆʨȋɷʊǻǈʇʧȅʋ ʋɦǱ̈ʊǗȐʌǗǸʌ

ʃʧɴǗʄʇʆɷʁʃʭʉ ʅɦǜɴɦʁɠɿɺʬɦɵǐ̫ɦʂǙ̈ʡǖǗȅɰɺȁʒǐɰǗȐ ʌǗǸʌǗɿɨʌ̡ɿʄʃǌ̡ʏǙɴʊɰɰʧɵǁʏʐǱʊǸʈʭʉǗɲʩ̫ȐǍʃ
ʏʐɲʈʃ̔ʃʧɴʁʁȄɰ̒ʁʁʃɴǳǐʊȍɴȋɷʊǻǈʇʧȅʋʃʧɴǗɰɧʈʐʫ̋ʃ &GLCs'˄ ȋʋɰ̒ʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʊʄʏʻʆʭɰɦɲ
Ǘɿɨʌȅʃɦʋɰ̈ʁʩɰɵʧɿǌʡǖɵʬʋʊʭʈȊ ɴ́ʏɰʈǕɰǐʫɴʏɰʈǕȈʆǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔˄  
ˑ'ɲʭʊ̡ɿȉʃʌɲƾʄɾǌʫ̫ʄǿǌʋʄ̡ʃǍʈʃʧɴʌɲƾʏʧɰȚʊʉʸɦʆʋɱǘʨȂɰ̒ʁɴʃʩɴʃȍʃʫʌɿǌʃ̔ʜȇɾʧɷǃʬʄʃʨʉɰʈǕ

ɺ̡ʋȇɰ̒ʆˀʃǏɦȳ ʋɦɰ̈ʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʊȍɴȐǍʄˀʃʏʧɰȚʃʧɴʌʧʏʉˀȂɴʁʆʨʊɦɺ̈ʈǑʨȉʃɺʁɦǿ Ǘ̫Ȑ ʉ
ʄɤǝʗʏȚʐɰʈǕ˄Ȃɴʁɦʃ̫ɰʿǸǱʊɦʋɰ̈ʁʩɰɵʧɿǌɺʋǗ̒ɲʩ̫ȐǍʃǲǐɿɿʬɵʈʂǖʈʃʧɴʂʁ &SMLs' ʡǖǗʏɨʄʉɰ
ɵʶʱɾʷɺʩɴʀǕʨ̌ʃʧɴɵʁɦɾ ɺ̫ʩɴǲɴɦǗȢ ɺɦ̈ʈǑʨʄɦɴƼ̈ʃʒǗȀ ʃrʃȍʃʫʌɿǌʃ̔˄  
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,̝ː,˒ ɵʁǿ ʉʏʊʫʄɦʋǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ(̔Gross Domestic Expenditure on R&D -GERD)̂ 
&Ǘʄʇʆ ʒ̂ɦɴƼɿȁǐɰ̒ǸɿʧʏǌʨʆʨǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ̡ʅǐɰʌʧʁȘȐ ɚʏǌʃʧɴʄɦɵǁɰʌʧʁȘǷǐʁː ˎˏ˔' 
ɵʁǿ ʉ ʋɦǱ̈ʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃɶ̔ǘʫ̫ʄɤǁʁɴʒʁʆʨʉʫʁǏȐ ɚʏǌʃʧɴɦǳʋʃɦȊ ȅʉ ɺ̡ʋɷʁʊʫɹʃʧɴ

ʏǗʈɩʋɺʋɰ̒ʧɵǁǗʄɿʧʄɿǌʧǱʊrʃʏɰʈǕȈʆǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ˄ɰǐʫɴǷǐʁː ˎˏɵ˓ʶǿʉʏʊʫʄȂʶɴɵʶǿʉ
Ȑ ȃʊɾ ʃyʧɴɵʁǿ ʉʟɰɷʃ ʋɦǱ̈ʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽɦʏǕ̈ʃʩɴˎ *ˏː#r ʃ ʅ,ʏ,ʏ, ʲɺʋǸɰʁɦɾ ʃ̈
ɲʭʊʡǖɰɿʻʏȉƾ ʋʻʄɦɦ̈ʂɠʄɦȳʃʩɴǱʊȍʉɿrʈǘrʃȐǍ ʄˀʃʒʃǌʊǸɿʧɦȵǷǐ ʶːˎˎː̡ ɺʋʱʆʋʱȄɵ̫ʶǿʉʏʊʫʄ
ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃȉ̔ʃǗɿʩʈ *ˎˎ˓#r ʃ ʅ,ʏ,ʏ,ʄʹʫʱǿǋ ʷ˄ ɺʬɵʱʃʷɦʄ̈ɦǗʄɡʄɦ ʂɠʄʊȍɴǷǐ ʶːˎˏ˓
ʱȳʃʩɴǷǐ ʶːˎˎ ɵːʁǿ ʉʏʊʫʄɦʋǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃȅ̔ʃɦɰ̈ʃɦʑɴ̈ˏ˒ Ȉˎɲʊʉ˄ 
ǻɦʉʆʧʃʧɿǖȀʈǗʄɦʇʁȐǍʄˀʃʏǗȉʄ̒ǷǐʁȐ ʊɦʆ̈ʆʃǏːˎˏ  ˓ ʄɦɦ̈ʊɠʄȀʈʋʶǻʄʻʳʃʁʶʐʶɵʶǿʉɦʋ̈

ǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃʋ̔ʁǏʅʋʳʃǱʊʒʱɴƼɿȅʃʄǵǝ ɹȁʒɴƾǱʊʈʧʃ̡ʈʃʊǻǈʇʧȅʋȅʃɵʬʋʊʭʈˑ̞*ˏ#
ȐǍʄˀʃȓɷʨʌɰʈǕʃʧɴǗȐ ʌǗǸʌʊɺǈȅʃɵʬʋʊʭʈˑ *ˏː #Ǘɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏȅ̒ʃɵʬʋʊʭʈˏ *̟ː #ʃʧɴ
ʏʐǗǳʏȓɷʨʌɰʈǕȅʃɵʬʋʊʭʈˏ *ˑ˓ #˄ ǸʊʭʈʱȵǷǐ ʶːˎˏ ɵ˓ʶǿʉȐȃʊɾʸɦʋǱ̈ʊǗȐʌǗǸʌ
ʃʧɴʒʇʧʌɼǊʃȉ̔ʃ˒˒#ʃʧɴɵʁǿ ʉ ʅ̡ǐɰʟɰɷʃɦʋǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃȉ̔ʃ˓ ˔#r ʃɵʶǿʉʏʊʫʄ ˄
ǗʏʄȀʈǱʊ̡ʄɴ̡ɵɰʌʧʏʉˀʌʧʁȘȐ ɚʏǌrʃȐǍʄˀʃʒʃǌʊǸɿʧʏɰʈǕȈʆʳʃǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃǗ̔ɿɨʌ

ȅʃ̡ ʄɴʲɵɰǸǗ̝ʄɦʇʁɲʪ̂&ˏ'ʌʧʁȘȐ ɚʏǌʂʈǕǸɿʧ&ː'ʄɦɵǁɰʌʧʁȘʃʧɴʌʧʏǙɰʈǕ&ˑ'ʌʧʁȘȐ ɚʏǌʡʏʀʃʧɴ
ʱʌɷǃȐɚʏǌ&˒'ʌʧʁȘȐ ɚʏǌɰʏʧɰʈǕ&˓'ʌʧʁȘȐ ɚʏǌʏɴƾʈʃʧɴ&˔'ʈʃʫʏǜȐɚʏǌ˄ʋʁǏʅʋʳʃǱʊʒʱɴƼɿ
ʄǵǝ ɹȁɰǐʫɴǷǐʁȐ ʊɦʆ̈ʆʃǏːˎˏ ɵ˓ʁǿ ʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽɦʏǕ̈ʃʩɴǗʄȉɾˎ *̝ #̠ʏǗȉʄʻ
ʌʧʁȘȐ ɚʏǌʂʈǕǸɿʧː *̞̞ #˒ʏǗȉʄ̒ʄɦɵǁɰʌʧʁȘʃʧɴʌʧʏǙɰʈǕˏ *̠ˑ #˒ʏǗȉʄʻʌʧʁȘȐ ɚʏǌʡʏʀʃʧɴ 
ʱʌɷǃȐɚʏǌˏ˕*ˏ #̞ ʏǗȉʄ̒ʌʧʁȘȐ ɚʏǌɰʏʧɰʈǕˑ *ˎ̟ #ˎ ʏǗȉʄʻʌʧʁȘȐ ɚʏǌʏɴƾʈʃʧɴ *˒ː #̝
ʏǗȉʄʻʈʃʫʏǜȐɚʏǌ˄ǸʊʭʈǱʊɵʁǿ ʉ ʋɦǱ̈ʊǗȐʌǗǸʌʏǗȉʄʻʌʧʁȘȐ ɚʏǌʏɴƾʈȉʃɰǗʈʧɿɱǓʏʻǸɴ
ʱɲʄɴǟʏʻʊʨʟǱʊɵʁǿ ʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌ̡ʅǐɰʌʧʁȘȐ ɚʏǌʂʈǕǸɿʧȉʃɰǗʈʧɿȂʄǸɴɦɲʄʁʅʫɿ˄  
ǻɦʉʆʧʃʧɿǖɦʋǗ̈ʄʱʇʁʳʃǱʊǗȐʌǗǸʌʋʁǏʅʋrʃǱʊʒʱɴƼɿȅʃʄǵǝ ɹʆʨʁʁʐʶrʃɵʶǿʉʏʊʫʄʋɦǱ̈ʊ

ǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃȀ̔ʈǗʄɦʇʁrʃǱʊǗȐ ʌǗǸʌȂɴʁʄʨɲʪǱʊǗȐ ʌǗǸʌʄɻʈʲɺʋȉʃˏˑ ,˓ #ǱʊǗȐʌǗǸʌ
ʏǗȉʄʻɿǗʈɨʌǱʊ̡ ɺʋȉʃ̝̝ ,ː#ʃʧɴǱʊʒʇʧʌɼǊʄɦɴƼ̈ɿɦǻʉʆʧɦȐ ʂʃ̡̔ ɺʋȉʃː ,ˎˑ#˄  
ǸʊʭʈȂɦ ʄ̫ʨǸȉʃǱʊɦɰ̈ʃɦʑɴ̈ʃʬʌɵʁǿ ʉʏʊʫʄɦʋǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽɦʂɠʄʃʩɴʅ,ʏ,ʏ,ʊʄʏʻ 

Ǘʆ̫ȋǸǿ ɵǗɰɰʈǓʫǸȊ ɴ́ǿ ɰǇʨɦȊ ɴȀʈʏʬɵȄɰʊʊʄʏʂ̒ȄǳʊʆʧʇʆɦȌ ɰ(WB) ɵʶǿʉ̡ ʅǐɰʱʃʊ̫ʄʏʻ
ɰʈǓʫǸʱȵȉʃɰǗʈʧɿȂʄǸɴǷǀ ʉʆʨʄǿǌǗʄʱʁʏȓȐ̋ ʃ̡ɺʋȉʃǱʊʱɷɝʃʱʋɝʃʲʅǐɰʏɴƾʈ- ʏɦɺǈɰʧɵǁ
ɺʬɵǸǗʄɦʁʏʏʧɴǝʄʫʊʨ&*ːˏ# ʳʃ ʅ,ʏ,ʏ,ɦ ȵǷǐ ʶːˎˏ ʃːʧɴ *ːː #ʳʃ ʅ,ʏ,ʏ,ɦ ȵǷǐ ʶːˎˏ˒'
Ǘʄʱʁʏȉ́ ʑɦʏʫʨ&*ˏˏ #ʳʃ ʅ,ʏ,ʏ,ɦ ȵǷǐ ʶːˎˏ  ːʃʧɴ *ˏˑ #ʳʃ ʅ,ʏ,ʏ,ɦ ȵǷǐ ʶːˎˏ˒ ' ʃʧɴ 
Ǘʄɦʁʏȓʏʫʨǲɴɦɰ̈ɿɺʬɵǸȐ ȃʊɾ ʊɺǈǗʄǸȉʃʧɿɵʧʃ&ˏ*̟#ʳʃ ʅ,ʏ,ʏ,ɦ ȵǷǐ ʶːˎˏ ʃːʧɴ *ːˎ#
ʳʃ ʅ,ʏ,ʏ,ɦ ȵǷǐ ʶːˎˏ˒'ʃʧɴȐȃʊɾʊɺǈɰʬʱʊʹ&˒*ˎ# ʳʃ ʅ,ʏ,ʏ,ɦ ȵǷǐ ʶːˎˏ ʃːʧɴɦɰ̈ʃɺʋʻ

,˒ˑ#ʳʃ ʅ,ʏ,ʏ,ɦ ȵǷǐ ʶːˎˏː'˄ 
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,̝ː,˓ ǱʊʄɦɴƼ̈ɿʃʧɴʅǜʆǙʅȚʉʆˀɿ̓ȉʃʏǌʨʆʨʃȍʃʫʌɿǌʃ̔ 
 ʆˀɿ̓ȉʃʏǌʨʆʨʃȍʃʫʌɿǌʃʽɲʪǸɵʁɾʫɵʏǐʬʋɺʿʏʶǲʃʻʳʃȈʆʱǸɲɷˀʉʊʄʏʻʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ˄

ʆˀɿʼȉʃɺ̡ʋǗɿɨʌȅʃǗʄʈʬʋ ʃʧɴʏǗȉʄ̒ɦǗʄ̈ǗȅʏʻɦǻʉǗɲʩ̫ȐǍʃɲʪǸʌʧʂʨȐ ɚʏǌɺʿȉʃȐʊʸʏʶǲʃʻ˄ ȍɰʿ
Ƕȅʁɵʅ̒ɴ̡ ɺʊ̡ɺʋʋʁǏʅʋǗȐʌǗǸʌʏǌʨʆʨʃȍʃʫʌɿǌʃ̔ɦȵɰǐʫɴǗʄɦʁʏǗɿɨʌȅʃʅǜʆǙʅȚʉɺʋǗ̒ɲʩ̫ȐǍʃȄȄ
ɺɦ̈ʈǑʨɦǗʄ̈Ǘȅʏʻ˄ǱʊʒʱɴƼɿʱʃʷȅʃʄǵǝ ɹȁ˕ *˓̝ #ʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴ̝ *̞ˏ #ʌʧʏʉˀ
ʱʏȍɰʈǕ ʃrǗɲʩ̫ȐǍ ʃʃȍʃʫʌɿǌʃ̔ʈʧʃȅʃɺʩɴʆʨǱʊɦʋɰ̈ʁʩɰɵʧɿǌʃʧɴǱʊǳǗʁʁʊʄʏȋ̒ɷʊǻǈʇʧȅʋ ʋɦǱ̈ʊɦʂǙ̈
ʃȍʃʫʌɿǌʃ̔&ʐʧʊɣǆʌɿǍʫʄɦɵǁɰɦʁʏ ɵʁɦɾ ɺ̫ʩɴʃʧɴʁʨʅȚʊ'Ȁʈʊʉ Ȉyǐɰ̒ǵʊʊǻǈʇʧȅʋ ɺ̡ʋȇɰʻʆˀʃǏ
ʱʅǜɴˇ˄ ǱʊʅǜʆǙʅȚʉʆˀɿʼȉʃɺʿȉʃȐ ʊyʏǲʁʃ̒ɦʃ̫ɲʪǸǱȀʋʨɰʊɷʁʊʫɹʡǖȉʃʃȍʃʫʌɿǌʃ̔ɰǐʫɴǗɲʩ̫ȐǍʃ˄
ʆˀɿ̓ȉʃʒʁʆʨʃȍʃʫʌɿǌʃ̔&ǱʊʄɦɴƼ̈ɿʀǕʨ'ȍȉʃǱʊǶȅʁɵ̒ɦɺ̈ʈǑʨȍʏʏ̒ǎɴ̒ɰǗʈʧɿɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦȵɰǐʫɴǗʄɦʁʏ  ˄

 ʏʶɦɾ̈̂ 
  ˏ' ʆǗɴʩɴǱʊʅǜʆǙʅȚʉʋʁǏʅʋǱʊǗȐ ʌǗǸʌ ʃʧɴʒʇʧʌɼǊʃ̔&P$B'ʆʨǗɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏ ʃ̒ʧɴȐǍʄˀʃ 

ȓɷʨʌɰʈǕʃʧɴǗȐ ʌǗǸʌʊɺǈ(GRIs) ɺʋǗ̒ɲʩ̫ȐǍʃʂʫʃɿʬɵʈʂǖʈʃʧɴʂʁ(SMLs)  ˄
ː' Ǘɲʩ̫ȐǍʃɲʭʊ̡ɿȉʃȈʆǗʄɦʏʊ̈ɦʑɴ̈ɰǐʫɴǱʊʅǌʋʃ̒ʬʌʁʧʃǐʃˀʉ ʃʧɴǱʊʆʃǖʋʒ̒ʁʆʨʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ
ʊʄʏʻʆʭɰʱɲ˄ 

ˑ' ʆǗɴʩɴǱʊʏǗʈʄʏǗʈɩʋ ʃrɰʧɵǁɱʧɿɱʁǗʄʩɴ̡ǗʄɴǗʄʈʬʋʁʧʃǐʃˀʉ ʃʧɴǱʊʅǜʆǙʅȚʉʒʁʆʨʌʧʁȘȐ ɚʏǌ
ʃʧɴʄɦɵǁɰʌʧʁȘǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ʃʧɴǱʊʒɦɴƼɿʃȍʃʫʌɿǌʃ̔ȋɷȃʃʨɦɱɿǌɦǻʉȄʉɰǻǈʃ
ʏǍʧɿʧʌʧʁȘȐ ɚʏǌʄɦɵǁɰʌʧʁȘʃʧɴʃȍʃʫʌɿǌʃ̔ ʃrʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ˄ 

.̝ .ː˔ǱʊǳǗʁʁʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋʃʧɴɦʏȍɰʈǕ 
  ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋǗɿɨʌǱʊǱʊǳǗʁʁʆʨȋɷʊǻǈʇʧȅʋ ʃʧɴʌʧʏʉˀʗʏȚʐɰʈǕ
ǻɦʉȐ ʊɦʆʋɱǘ̫ȍǗɿɨʌǱʊɦɺ̈ʈʁʫʃȊ ɴ́ɦǗɵ̈ʃʃʧɴǱʊɺʁɦɾ ʊ̈ǱʊʉʬʊʒʲɴǙɴ˄ 

 ʏʶɦɾ̈̂ 
 ˏ'ȋɷʊǻǈʇʧȅʋȉʃɿʶɾȈǃ ʄʻ&link )ǸʈʭʉǗɲʩ̫ȐǍʃʃʧɴʌʧʏʉˀʗʏȚʐɰʈǕ ɲʭʊȂɹʉɰǗʄʱȊɷʃʽ

ȳɦ ʋɦʃ̈ȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋʃʧɴʄɦɵǁɰʌʧʁȘʀǕʨ̌ ɺ̡ʋ ɰɦ̈ɿɦɵɹʆʨɰʧɵǁɱʧɿɱʁǗʄʩɴ̡ǗʄɴǗȐʌǗǸʌʱǻʉ
Ǘɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏ ʃ̒ʧɴȐǍʄˀʃȓɷʨʌɰʈǕʃʧɴǗȐ ʌǗǸʌʊɺǈ˄ 

 ː'ȋɷʊǻǈʇʧȅʋɲʭʊȉʃǱʊɦʋɰ̈ʁʩɰɵʧɿǌɺʋʌ̒ʧʏʉˀʗʏȚʐɰʈǕǗɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏ ʃ̒ʧɴȐǍʄˀʃ
ȓɷʨʌɰʈǕʃʧɴǗȐ ʌǗǸʌʊɺǈɦǻʉɷʭʋʒǐɰɷʁȄɹǱʊʒʃǌʊǸɿʧǸʈɲƾʫɦʁǎʏɰ̔ ʂɦǙ̈ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊ
ʃʧɴɺʩɰȄ ǗʁȐ ʌǗǸʌʄɦɵǁɰʌʧʁȘʀǕʨʏȄǘɴʃʧɴʄɦɵǁɰʌʧʁȘǹ ʃʈʫɱ˄  

ˑ'Ǳʊɦʋɰ̈ʁʩɰɵʧɿǌǸʆʧɦʏʏɺʋʏ̒ʐǗǳʏʂʫʃɿʬɵʈʂǖʈʃʧɴʂʁʱǻʉɷʭʋʒǐɰɷʁȄɹǱʊʒʃǌʊǸɿʧ
ʃʧɴʒǐɰ̡ɺʋȉʃɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊǸʈʭʉǗɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏ ʃ̒ʧɴȐǍʄˀʃȓɷʨʌɰʈǕʃʧɴ
ǗȐʌǗǸʌʊɺǈʐɦʉ̈ȉʃǱʊɦʋɰ̈ʁʩɰɵʧɿǌʆʧɦʏʏ ɺ̡ʋ ʏɦǐɦ̈ʑɴ̈ɦǻʉʒɦɣǃ̈ɹʒǐɰȉʃɷʁȄɹɱǓʏʻʈɰ
ʂɦǙ̈ǱʊʃʧɴʊʏʻɦȵɰǐʫɴǗʄɦʁʏɰʈǓʫǸ ǸǗʄɦʁʏʁʨʆʨʊʊʄʏʆ̒ʭɰɦɲ˄  

˒'Ǳʊɦʋɰ̈ʁʩɰɵʧɿǌʆʧɦʏʏ &ʗ,ǱʊʄʃǏʬʊʄʃǍʉʆʃǏɦȳɦʋɵ̈ʁǿ ʉ ɺɦ̈ʈʁʫʃ ʋɦʏ̈ɰʈǕȈʆʃȍʃʫʌɿǌʃʽ'
ɲʭʊǗɿɨʌȅʃʅǌʋʻʱȳʡǖʏʐǗǳʏʂʫʃɿʬɵʈʂǖʈʃʧɴʂʁ ̡ɺʋȂɹʉɰʅʋʧɿʅʋǗȐ ʌǗǸʌʆʨǗɲʩ̫ȐǍ ʃ
ʏʧɰȚǸʃ̒ɱǓʏ ʃ̒ʧɴȐǍʄˀʃȓɷʨʌɰʈǕʃʧɴǗȐ ʌǗǸʌʊɺǈ˄ 
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˓'ɦʋɰ̈ʁʩɰɵʧɿǌʡǖȉʃɿʶɾȈǃ ʄʻ&,ÉÎËɊǱʊǗȐʌǗǸʌʊȍɴȐǍ ʄˀʃʊɺǈʃʧɴʟɰɷʃʄ̡ʃǍʈɦʁɠɿɦǻʉʅǌʋʻ
ɷʁʃʭʉʄ̡ʃǍʈʏǗȉʄ̒ʏʐǗǳʏʂʫʃɿʬɵʈʂǖʈʃʧɴʂʁ ɺ̡ʋ ʂɦǙ̈ǱʊɦǻʉȆǎʋǸ̒ʈʭʉǗɲʩ̫ȐǍʃʏʧɰȚ
ǸʃʻɱǓʏʻɺɦ̈ʈǑʨʄɦɴƼ̈ɿʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋʃʧɴɦʏȍɰʈǕɰǐʫɴɿʶʄʃʻ˄ ɲʱǗȉɴʄǿǌ ɹǗȐʌǗǸʌȐǍ ʄˀʃʊɺǈ
ʃʧɴʟɰɷʃ(PPRN) ʱǗǱʈǗɰʏʭɴʒʄ̒ʊʁʉʫʌɷʃʃʧɴɰʨȒ (MoEYS) ɲʭʊ̡ɿǗɿɨʌȅʃʆǗɴʩɴ˄  

,̝ː,̞ ǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦǻʉǗʄʇʆǲɴɦǗȢ 
   ɵʁɦɾ ɺ̫ʩɴʏǗȉʄ̒ǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ȓɵʁʁʭʋȅʃȀʈʊʉ ǗyʄʇʆǲɴɰǐʫɴʃʧɴǲɴɦǗȢ˄ɰʧɵǁɱʧɿɱʶ
Ǘʄʩɴ̡Ǘʄɴʊʄʏȋ̒ɷʊǻǈʇʧȅʋɰǐʫɴǱʊɷʁʊʫɹǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ǲɴɦǗȢ ȵɦɰǐʫɴʏʐǗǳʏʂʫʃɿʬɵʈʂǖʈʃʧɴʂʁ
ɲʭʊ̡ɿǗɿɨʌȅʃɦʂǙ̈ǸʄʃǌʄȄǎʄ̒ʏǗȉʄ̒ʏʈʧʁǏʧʅʋǱʃ̡̒ɿǗʄɦʏʊ̈ɦʑɴ̈&ʗ. ʂɦǙ̈ʡǖǗʄɦʏʊ̈ɦʑɴ̈ʅʋʧɿʅʋ-
ʏɦȍɰʈǕʃʧɴʏɰʈǕȈʆR&D Ǳʃʻʲɿȉʃɲʫɾ ȈʆɱǓʏ'̒˄ ȋɷʊǻǈʇʧȅʋɲʭʊ̡ɿȉʃǱʊɦʋɰ̈ʁʩɰɵʧɿǌʡǖ
Ǘɲʩ̫ȐǍʃɰǐʫɴǗʏɧɰʁʁʭʋȅʃɵʁɦɾ ɺ̫ʩɴǗʄɰʄɦǻʉȈʆrɵǐǗʄɼʧɿȀʈʊʉ ʄyǿǌɹǸ Ǘɦɵ̈ʃʆʨǗʄʇʆǲɴ 
ʱǗȢʲɺʋǸʈʱʂȘȅʉʱǷǓ ʷʱȳʊɰǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ʁʁʭʋȅʃȈʆɦ Ǹɲɷˀʉǲǘ ʶɴ˄ 
ʏʶɦɾ̈̂ 

,ˏ ʄɦɴƼ̈ʃǗʄʇʆrʃʈʬʋʃʧʂʧʗʏȚʐɰʈǕʏǗȉʄ̒ǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ǸɷʁʃʭʉʏǗȉʄ̒ʏʐǗǳʏʂʫʃɿʬɵ
ʈʂǖʈʃʧɴʂʁ ɺɦ̈ʈǑʨʁʁʭʋȅʃɵʁɦɾ ɺ̫ʩɴʆʨǲɴɦǗȢ ʋɦ̡̈ʅǐɰʌʧʁȘȐ ɚʏǌʃʧɴʄɦɵǁɰʌʧʁȘ&ʗ,ʈʬʋʃʧʂʧ
ʏǗȉʄʻʁʧɹʄɦɵǁɰʌʧʁȘʆʨǲɴɦǗȢǗʄɦʁʏɰʈǓʫǸ'˄ 
,ː Ȃɰ̒ȂɹǗɰɧʈʐʫ̋ʃʄʊɦʁʏǱʃ̡̒ɿɦǗɵ̈ʃʈɰʄǿǌɰ̒ʁʫʃɦȵɰǐʫɴǗʄɦʁʏɰʈǓʫǸ ʐɦʉ̈ȉʃʈʬʋǻǈʃ
P$Bʊʄʏʆ̒ʭɰɦɲɦȵɰǐʫɴǗʄɦʁʏɰʈǓʫǸ˄ʄȄǎʄ̒ʈɰǗɰɧʈʐʫ̋ʃʄʊɦʁʏɲʭʊ̡ɿǗɿɨʌȅʃɦʋɰ̈ʁʩɰɵʧɿǌʡǖ
ȉʃɰʧɵǁʏʐǱʊǸʈʭʉǗɲʩ̫ȐǍʃɰǐʫɴǗʏɧɰ˄  

 ,̝ː,̟ ʄɦɴƼ̈ʃʏʈɿǍȈʆʈʬʋʂʃʈʃʫʏǜ 
 ɺɦ̈ʈǑʨǱǘʉǸ ʏɦɺǈɰʧɵǁ̡ɺʋȉʃǗȅɰ̒ɵʁɾʬʋɱǓʏ ɰ̒ʈǓʫǸǗɿɨʌʉɰɵʧɿǌʁʫɰǻɰ̒ɰȐ ɴʃʧɴʆǗɴʩɴʂʃ

ȃʃʈʃʫʏǜʡǖȅʃǗɲʄ̒Ǘǳʃ̒Ȃɴʁʄʊʧȉɾ ʃʧɴɲʫɾ ȈʆʃʧɴǗʄɰʄɦǻʉȈʆrɵǐǗʄɼʧɿ˄  
ʏʶɦɾ̈̂ 

,ˏ ɰʈǕʌʧʂʨʏʧɰȚʊʄʏȐ̒ Ȍ ʃʧɴȐ ɰʋʌʧʁȘʋʉˀɲʭʊ̡ɿǗɿɨʌȅʃ̡ɰʋʈǟ&ʜ̡ɰ̡ǗʄǗʄʏʧʃɦʄ̈Ƕȅʁɵ̒'
ɺɦ̈ʈǑʨɦɶǘ̈ʉɿʄɿǗʈɨʌǱʊʗʏȚʐɰʈǕȄ ʆɦʋʒȄɲɿʊʄʏǗ̒ʄɦʁʏǸɿʧ˄ 

,ː ȋɷʊǻǈʇʧȅʋɲʭʊ̡ɿʁʁʭʋȐƾʋǱ̒ʊʊʭʈɵʁ̡ɾ ɰʊʄʏʒ̒ǐɰʁʁʭʋȐƾʋʒ̒ǐɰʏʧɰȚȉʃʏɤǆ ʄǗɿʄɾǉʧɿ
ɺ̡ʋǸǗʄʇʆɲʁʃʧɿrɵǐǗʄɼʧɿ˄  

ˑ, ʁʁʭʋȐƾʋǱ̒ʊɱʧɿɱʁǗʄʩɴ̡ǗʄɴʃʧɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ʊʄʏǗ̒ɲʩ̫ȐǍʃ ɺɦ̈ʈǑʨǳǗʁʁɿǗʈɨʌǱʊʗʏȚʐɰʈǕ
ʊʄʏǸ̒ɿʧ˄ 
,˒ ʏʐǗǳʏʂʫʃɿʬɵ ʈʂǖʈʃʧɴʂʁɲʭʊ̡ɿǗɿɨʌȅʃɦʋɰ̈ʁʩɰɵʧɿǌʡǖɷʭʋʃʧʏǜʧɿȁǐɰ̒ʄɾǉʧɿʄɣǁʄʻǱʊ
ʏʧɰȚʆʨʏɰʋʌʧʁȘʋʉˀɰǐʫɴǗʏɧɰʃʧɴʄʊɦʁʏʄ̡ʃǍʈɦʁɠɿ˄  
,˓ ʃʧʏǜʧɿȁǐɰ̒ʄɾǉʧɿʄʊɦʁʏ ȵɦɰǐʫɴȐ ɰʋʌʧʁȘʋʉˀɰʈǓʫǸ ɺ̡ʋȉʃʋʁǏʅʋ2Ǫ$ ʏǱǌ ʃʫʆʋɱǓʏʻ
ɲʭʊ̡ɿǗɿɨʌȅʃɦʋɰ̈ʁʩɰɵʧɿǌʡǖȐǐɰ̒ɦȵ ʄʃǌǱʊrɵǐǗʄɼʧɿʃʧɴʄʃǌǱʊǗȐ ʌǗǸʌɦȵɰʈǓʫǸ˄Ǳʊɦʋɰ̈
ʁʩɰɵʧɿǌǸʆʧɦʏʏɲʭʊ̡ɿǗɿɨʌȅʃʅǌʋʡ̒ǖɦɺ̈ʈǑʨȂɰ̒Ȃɹ ʃʧɴʊɰȚʆʭɰɦɲɦȵɰǐʫɴǗʄɦʁʏɰʈǓʫǸ ɺʬɵǸ
ǱʊʅǌʋǼ̒ʃyǸʒǐɰʊʏʻɦȵʒɵʧrɚʃǌʉɺ̔ʋʆ̒ʭɰɦɲʃʧɴǗɲɩȐ ʊʊʄʏʆ̒ʭɰɦɲ˄  
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,̝ ɲʭʊʋɦɰ̈ʁʩɰɵʧɿǌʃʧɴʄɦɴƼ̈ʃʈɚʃǌʨǗɰʄɱɾǉʃʧɴʜʈɚʃǌʨǸʄ̒ɰʧɵǁʏʃȘȉʃʏʈɿǍȈʆʃʧɴɦʁʆɦ Ǳʏʋǖ
ʲʅǐɰʃȍʃʫʌɿǌʃʽ˄ 

,̝ː,̠ ʋɦɰ̈ɰʈǓʏʁ̒ʨʅȚʊǗʄɰʭɿǗʄ̡ɷɴ 
 Ǳʊɦʋɰ̈ɰʈǓʏʁ̒ʨʅȚʊǗʄɰʭɿǗʄ̡ɷɴɲʪǸɷɦǗʈ̈ʏʏʈɦʐɿʫʅʋʄʁʅʫɿɰǐʫɴǱʊʏ ǗɦʈɵȅʃʃʬʌɰǗʈʧɿ

ɱǓʏʻrʃǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦǷǓ̫ɦȳʊɰǗȅɰ̒ɵʁɾʬʋɱǓʏ ʃ̒ʧɴɦʏɺǈɰʧɵǁʒʇʧʌɼǊʃ̔˄ ǸʈʭʉʃʩɴɿǗʈɨʌǱʊɦɰ̈ʃɦʑɴ̈
ǸʃʧɵǁʃʧɴɰɴǙ̫ǲɿʄʫɲƾʋʧɰɷʁȄɹɰǐʫɴʌʧʏʉˀʗʏȚʐɰʈǕɦʅǜɴ̌ ȍǸǱʊǶȅʁɵ̡̒ɺʋǗɰɧʈʐʺʫʃɰǐʫɴǗʏɧɰ
ɺɦ̈ʊɿʭȄʁʨɰǐʫɴǱʊɦʋɰ̈ʁʩɰɵʧɿǌʡǖȉʃǱʊʄɦɴƼ̈ɿʀǕʨɺʬɦɵǐ̫ɦʐʉ̈ ɺɦ̈ʊɿʭǸǱȀʋʨɰʊrʃǱʊȆǘʏʄ̒ǌʬʊǸʌʧɷǃȉʃ
ʃʧɴʏʫʌɿǍʧȈʆɦʋǱ̈ʊǗȐ ʌǗǸʌʊʄʏǗ̒ɰɧʈʐʫ̋ʃɦȵ ʆɦʋʒȄɲɿ˄  

 ʏʶɦɾ̡̈ʅǟɰɦʋǱ̈ʊʊɰɦɳɹ̈ʊʭʈ̂  
  ,ˏ ʏʐǗǳʏʂʫʃɿʬɵʈʂǖʈʃʧɴʂʁ ɲʭʊ̡ɿɿɦʈǘ̈ɴǗȅɰ̒ɦʄɠʌɿǜʊ̔ʄ̡ʃǍʈɺʋʄ̒ʫɲƾʋʧɰ̡ɺʋȉʃɷʁȄɹɱǓʏʻ

ȀʈʊʉʸǱʊǗʄɰʭɿǗʄʲɷɴʲɺʋʁʁʭʋȅʃʋʁǏʅʋʋǟ˄ 
,ː ȋɷʊǻǈʇʧȅʋɲʭʊ̡ɿʅǌʋɷ̒ʬʃʃʬʌʋɰƽɱɾǉʆʧɦʏʏʏǗȉʄ̒Ǳʊɦʋɰ̡̈ʋɴʆʃǏɰǐʫɴʊʉʸɦʆʋǸɰʻȌɰʻ
ǿ ʈʭʉɺʋʻǗɲʩ̫ȐǍʃȂʶɴʱȄʷʲɺʋǗɿɨʌȅʃǶɿʻʁʫɰȁǸǗɲʩ̫ȐǍʃɦʂǙ̈ʃȍʃʫʌɿǌʃ̔˄  

ˑ, ȋɷʊǻǈʇʧȅʋɲʭʊ̡ɿʄɦɴƼ̈ʃȇʃʊǵǙʃ̒ʃʧɴʆǗɴʩɴɲʫɾ ȈʆɦǻʉʁʁʭʋȐƾʋǗ̒ɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽ
&ʗ,ʄɦɴƼ̈ʃɿrʈǘʊʬʄʧʉʌɿǍʫʃʧɴǗʄɦʇʁrʃȇʃʊǵǙʃ̒ɦɺ̈ʈǑʨʄɣǁʬʋȇʃʊǵǙʃ̒ʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ
ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒ǗɲɴʊʄʏǗ̒ɲʩ̫ȐǍʃ'˄  
,˒ ʁʨʅȚʊʆʧʇʆɦȌ ɰǗɿɨʌǱʊȈʆrɵǐǗʄɼʧɿʃʧɴǱʊǗʄɰʭɿǗʄ̡ɷɴʅʋʧɿʅʋ˄ɺʬɦɵǐ̫ɲʭʊ̡ɿȉʃǱʊʆǗɴʩɴ
ɲʁʃʧɿʅǌʭɵɦʅǌ̈ʈǱʊȄʶɦɵɹ ǻɦʉǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ʊʄʏʻɰʈǓʫǸ ɺɦ̈ʈǑʨǗʄʱǗɷɡɿɵʬʋʁʨʅȚʊʆʧʇʆ
Ȍɦ ɰʊʭʈǸʈʭʉʃʩɴǱʊɱʧɿɱʁǗʄʩɴ̡Ǘʄɴʊʄʏȋ̒ɷʊǻǈʇʧȅʋ  ˄

.̝ .ːˏ ǱˎʊʅǜʆǙʅȚʉʡǖȅʃʁʬʋʁʁʬȌ ʉɰǐʫɴʒʁʑʫɴɦʆʋ ʂɦǙ̈ʒɦɴƼɿʃȍʃʫʌɿǌʃ̔ 
 ǻɦʉ ʅ̡ǟɰɦʋǱ̈ʊʊɰɦɳɹ̈ ȵɦɰǐʫɴɷʁʆʬɰʁʨ˒ɰǐʫɴ̡ʅǐɰ˒ ,ː  ǱʊʅǜʆǙʅȚʉȊ́ɴʁʬʋʶʁʬȌʉʳʃǱʊ

ʒʱɴƼɿʃȍʃʫʌɿǌʃ̔ɦǻʉʊǻǈʇʧȅʋ ʗ,ǗʄʆˀʃǏʅǜʆǙʅȚʉɺʿʂʁʃʧɴǱʊʅȚʉȇɾʧɷǃɰʈǕȀʈǗʄʆˀʃǏɼʨɷʨʅʋɲʭʊ
ɿ̡ǗɿɨʌȅʃɦʂǙɦ̈ʑɴ̈ʈʫʃʃʧɴʒʁʑʫɴɦʆʋ ɺ̡ʋǱʊʒɦɴƼɿǗɿɨʌȅʃɦʂǙ̈ɲʪɦɺ̈ʈǑʨʄɦɴƼ̈ʃǱʊʉʋɺ̒ʩɴʃʧɴʒǗȀ ɶɦǘ̈ʉɿʄ
ȅʃɦǗɵ̈ʃɦǻʉʏʐǗǳʏʂʫʃɿʬɵʈʂǖʈʃʧɴʂʁ˄ Ǘʄʏʧʃɦʄ̈Ǘɲʩ̫ȐǍʃʂʁ̌ ɵʬʋʊʭʈɰǐʫɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃʽǱʃʻ
ɿ̡ɦǗɵ̈ʃɦʂǙ̈ʡǖǗʄɦʁʏɰʈǓʫǸȉʃʃȍʃʫʌɿǌʃ̔Ǳʃ̡̒ɿʋǟǗʄɦʏʊ̈ɦʑɴ̈˄  
,̝ˑ  ʱʏɵɰǌʨʏʃǐʧǻǈ ʃ 
ǱʊʆʧȈɰȚʃʧɴʒʃʫȐ ʏʃ̔ɰǐʫɴɷʁʆʬɰɦ ʃȅ̫ʃǗɲʄɺɾǌʄ̒ɦʋ̈ɦǳʋʄʁɾ ɴrʃǱʊʏʧɰȚʃʧɴȅʃʅǌʋʻ

ʒʃʫȐ ʏʃ̔ʁʬɦȳ ʋɦȃ̈ɿʫǸɰ̒Ȍ ɰ̒ʃʨʈʭʉˇ˄ ʏʊʫʄʈɰȋɷʊǻǈʇʧȅʋȅʃɱʧɿɱʁǗʄʩɴ̡ǗʄɴǸ Ǘɦɵ̈ʃɰǐʫɴǱʊʄɾǌʫ̫
ʃȍʃʫʌɿǌʃʽȵɦɰǐʫɴǗʄɦʁʏɰʈǓʫǸǗɿɨʌȅʃʅǌʭɵɦʅǌ̈ʈɦʑɴ̈˄ ʱȂʷǸȊ́ ɴǿȍɲʭʊʲɿǗɿɨʌȅʃʆǗɴʩɴȀʈʌʧʂʨǸ Ǘɦɵ̈ʃ
ɺʬɵǸɰǐʫɴǱʊɦʋɰ̈ɰʈǓʏ ʂ̒ʃȃʃʈʃʫʏǜʃʧɴʊɵȄʏʈǓˀʃǏɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊ˄ ɺʬɦɵǐ̫ʆˀɿ̓ȉʃʄ̡ʃǍʈɦȵɰǐʫɴ
ʲʅʃǱʊʏɰʈǕȈʆʏǗȉʄʻʲʅǐɰʏʶǲʃʻˇʃrǱʊʊɰɦɳɹ̈ ʃrǱʊʏʧɰȚǗɿɨʌȅʃʆʃǖʋʻɦȵɰǐʫɴɷʁʆʬɰʁʨ̞  ˄
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ɷʆʁʬɰʁʨ̞ 

ʱʏɵɰǌʨʏʱɴƽʄ ʃʧɴʱʏɵɰǌʨʏʃǐʧǻǈ ʃ 

ȵɦɰǐʫɴ̡ʅǐɰɦʃ̫ Ǳʊʊɰɦɳɹ̈ʊʭʈrʃǱʊʏʧɰȚǗɿɨʌȅʃʏ ɴɦƽʄɦȵɰǐʫɴȀȋɴǲɴɦǗǱʈ̡ɺʋʊʭʈȉʃȃɿʫ
ʏǲʁʃ̒̌ Ȃɴʁʒʏʆ̒ʨǗʄʌɿǌʧǗɲʩ̫ȐǍʃʃʧɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ˄ 

.̞ˏʱʏɵɰǌʨʏʱɴƽʄ 
ȀȋɴǲɴʱǗǱʈʱʃʷʃʧȊ ʉ ȳɦ ʋɦ̈ɦʏɵɰǌʨʏ ɴɦƽʄrʃȃɿʫʏǲʁʃ̒̌ ʃʧɴǱʊʊɰɦɳɹ̈ʊʄʏʻʒʱɴƼɿ 

ȃɿʫʏʶǲʃʻˇ Ǳʊʊɰɦɳɹ̈ 
ǗʄʌɿǌʧǗɲʩ̫ȐǍʃ 

Ǳʊɦɶǘ̈ʉɿʄɦʋʃ̈ȍʃʫʌɿǌʃ̔Ȁʈȋɷȃʃʨɦɱɿǌ ȋɷȃʃʨʇǐɦʁʆɹȉʃʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃǸɴɦɱɿǌȂɴʁʆʨʊ 

Ǘɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ ʌʧʏʉˀɰʈǕʃǌȐ ʋȉʃʃȍʃʫʌɿǌʃ̔˖ːǗɲʩ̫ȐǍʃ 
ʌʧʏʉˀ ʏɦȍɰʈǕȉʃʃȍʃʫʌɿǌʃ̔ˏˎ Ǘˎɲʩ̫ȐǍʃ 

Ǘɲʩ̫ȐǍʃ̡ɺʋȉʃʃȍʃʫʌɿǌʃ̔ȀʈǷǐʁʄɦɴƼ̈ɿǗɲʩ̫
ȐǍʃʃʧɴʌʧʏʉˀ 

Ƕʄ̒ʆʨǷǐʁː ˎˏ ɺˎʋʄ̒ɵǁʫʄǑʃǐǗɲʩ̫ȐǍʃɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃ
ǸɴǷǐ ʶʱʅǜɴˇ 

ʁʁʐǗʁɲʩ̫ȐǍʃȀʈʌʧʏʉˀ 

ʌʧʏʉˀɰʈǕʃǌȐ ʋˆǗɲʩ̫ȐǍʃǲǐɿʂʁȅʃɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃ
ǸɴǗɲʩ̫ȐǍʃǲǐɿɿʬɵʃʧɴʈʂǖʈ 
ʌʧʏʉˀ ʏɦȍɰʈǕ̂Ǘɲʩ̫ȐǍʃǲǐɿɿʬɵȅʃɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃ
ǸɴǗɲʩ̫ȐǍʃǲǐɿʈʂǖʈʃʧɴʂʁ 

ɵʁɾʬʋǗʄǶǷʁǐʁʊʄʏǗ̒ɲʩ̫ȐǍʃȀʈʌʧʏʉˀ Ǘɲʩ̫ȐǍʃɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃǸɴɦɲ ȉʃɵʁɾʬʋǶʄ̒ʆʨ 
˓ ˎˎȌˎʃʱʊɠʋʏǗȉʄ̒Ȃɴʁʆʨʊʌʧʏʉˀ 

ɵʁǿ ʉ ʋɦʏ̈ɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ 
Ǘɲʩ̫ȐǍʃɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃǸɴɦɲȉʃǱʊɵʁǿ ʉɿʧɵ 
ǸɴʜɦʏǕ̈ː  ˎȌʃʱʊɠʋʏǗȉʄ̒ʌʧʏʉˀɰʈǕʃǌȐ ʋ
ʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕɵʁǿ ʉǶʄ̒ʆʨː  ˏ- ̞ ,ˎ̠Ȍʃʱʊɠʋ 

ʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ 

ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋȀʈʌʧʏʉˀ 

¶ ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ʌ̒ʧʏʉˀ
ɰʈǕʃǌȐ ʋȉʃʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃǸɴʌʧʏʉˀ
ʱʏȍɰʈǕ 
¶ ɦʏȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʌ̒ʧʏʉˀʱʏȍ
ɰʈǕȉʃʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃǸɴʌʧʏʉˀɰʈǕʃǌȐ ʋ 

ʅʋʧɿʅʋʃʧɴʜɦʏȍʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖ
ɰɿʏ̒ȉƾʏȀ̒ʈʌʧʏʉˀʃʧɴȐǍʄˀʃ̡ɺʋȅʃʄɦɴƼ̈ɿ 

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʫ̋ʃɦʈȅʃɦʂǙ̈ʃȍʃʫʌɿǌʃ̔
Ǘɦɵ̈ʃǸɴɦɲȂɴʁʆʨʊʌʧʏʉˀ 
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Ǘɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ ȀʈǗʄʱʇʁ
ǱʊʄɦɴƼ̈ɿʀǕʨʃʧɴʌʧʏʉˀ 

,ˏʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ ʀǕʨɰǐʫɴʆʧʇʆɦȌ ɰ 
,ːʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ ʀǕʨɰǐʫɴʁʨʅȚʊ 
ˑ,ʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ ʀǕʨʏǗȉʄ̡̒ɿǗɲʩ̫ȐǍʃ 
ɰǐʫɴɵʁɦǿ ʈǗʄɦʇʁȂɴʁˑ ǲɴɦʋ ɲ̈ʪǗʄɦʇʁʁʨˑʲɺʋ 
ȉʃʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃǸɴɦɲȂɴʁʆʨʊʌʧʏʉˀ 

ǗɦʄɡʄɦʂɠʄǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔Ȁʈʁʁʐʶ
ʃʧɴʌʧʏʉˀ 

ʌʧʏʉˀɰʈǕʃǌȐ ʋˆǗɲʩ̫ȐǍʃǲǐɿʂʁȉʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿ
ʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻɦǗɵ̈ʃǸɴɦɲ 
ʌʧʏʉˀ ʏɦȍɰʈǕ̂ȉʃʃȍʃʫʌɿǌʃ̔ɦʏȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴ
ʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋʻɦǗɵ̈ʃǸɴɦɲʏǗȉʄ̒Ǘɲʩ̫ȐǍʃǲǐɿɿʬɵ 

ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ 

ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊȀʈʌʧʏʉˀ ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾ ʋʻʳʃǱʊ
ʅʋʧɿʁʁʃʧɹ ʜɦʏȍɰʈǕɦǗɵ̈ʃǸɴɦɲȂɴʁʆʨʊʌʧʏʉˀ 

ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊȀʈǗɲʩ̫ȐǍʃʄɦɴƼ̈ɿɦǻʉ
Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǗɲʩ̫ȐǍʃɦʈ,Ǘɲʩ̫ȐǍ ʃɱǘʭʃʟɴ 
ʜǸʈʭʉǗɲʩ̫ȐǍʃɦ ʅǜɴʱʁɠɿ,Ǘɲʩ̫ȐǍʃɦ ʅǜɴʱʁɠɿ 

ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ʒʃʫʌɿǌʌʧʂʨȐ ɚʏǌʀǕʨɦǗɵ̈ʃǸɴʇʏǌʫȈʊ
&ʑʬɷʨʏǎʨɰ'ʃʧɴʏɰʈǕȈʆǳʶǗʁȂɴʁʆʨʊʌʧʏʉˀ 

ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ 

ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊȀʈʌʧʏʉˀ 

ʌʧʏʉˀɰʈǕʃǌȐ ʋˆǱʊʊɵȄ ʜɦʌɵɱǁʄ̒ʅʋʧɿʅʋʀǕʨʜ
Ǘʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻ 
ʌʧʏʉˀ ʏɦȍɰʈǕ̂ǱʊʅǜʆǙʅȚʉ ʜǻɰɿ̒ʳʈǘʅʋʧɿʅʋʀǕʨ
ʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ̒

ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊȀʈǗɲʩ̫ȐǍʃʄɦɴƼ̈ɿ&ʱǻʉǗɲʩ̫
ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈ' 

ʌʧʏˀʉʱʏȍɰʈǕǱ̂ʊʅǜʆǙʅȚʉʜǻɰɿ̒ʳʈǘʅʋʧɿʅʋȉʃ
ʃȍʃʫʌɿǌʃʽȉʃɵʶʃʭʃǗɦɵ̈ʃ 
ʌʧʏʉˀɰʈǕʃǌȐ ʋ Ǳ̂ʊʊɵȄ ʜʱʌɵɱǁʄʻʅʋʧɿʅʋȉʃ
ɵʁʃʭʃɦǗɵ̈ʃ 

ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊȀʈǗɲʩ̫ȐǍʃʄɦɴƼ̈ɿ&ʱǻʉǗɲʩ̫
ȐǍʃɱǘʭʃʟɴ ʜǸʈʭʉǗɲʩ̫ȐǍʃɦ ʅǜɴʱʁɠɿ' 

ǱʊʲɵɰǶʉʜǻɰʻȀʶɴʅʋʧɿʅʋ ǱʊʊɵȄʜʱʌɵɱǁʄʻ
ʅʋʧɿʅʋ ʃʧɴǱʊʅǜʆǙʅȚʉʜǻɰʻɿʳʈǘʅʋʧɿʅʋȉʃ
ʃȍʃʫʌɿǌʃʽǗʄȑɰʻǗʄʲʐʋǳǐ 

ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊȀʈǗɲʩ̫ȐǍʃʄɦɴƼ̈ɿ&ʱǻʉǗɲʩ̫
ȐǍ ʃʱʅǜɴʱʁɠɿ' 

ǱʊʅǜʆǙʅȚʉʜǻɰʻɿʳʈǘʅʋʧɿʅʋ ǱʊʊɵȄʜɦʌɵɱǁʄ̒
ʅʋʧɿʅʋ ʃʧɴǱʊʲɵɰǶʉʜǻɰʻȀʶɴʅʋʧɿʅʋ
ȉʃʃȍʃʫʌɿǌʃʽǗʄȑɰʻǗʄʲʐʋǳǐ 
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ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ 

ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒ǗɲɴȀʈʌʧʏʉˀ 
Ȃɴʁʆʨʊʌʧʏʉˀ Ǳ̂ʊǗɲʄ̒ǗɲɴʀǕʨ ʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻ
ʏȉƾʋʻɦȵɰ̡ʃǘɴɦʂǙ̈Ǳʊȉʃʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃǸɴɦɲ 

ǗɦʄɡʄɦʂɠʄǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒Ǘɲɴ
Ȁʈʁʶʐʶʃʧɴʌʧʏʉˀ 

ʌʧʏˀʉɰʈǕʃǌȐʋˆǱʊǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖɰɿʻʏȉƾ ʋʻȉʃȈɲʊʉɱǓʏǸ̒ɴɦɲȂɴʁǗɲʩ̫ȐǍʃǲǐɿʂʁ
ʈʂǖʈʃʧɴɿʬɵ 
ʌʧʏʉˀ ʏɦȍɰʈǕ̂ǱʊǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɲɿʻ
ʏȉƾ ʋʻȉʃȈɲʊʉɱǓʏʻǸɴʱɲɰǐʫɴǗɲʩ̫ȐǍʃǲǐɿʂʁʃʧɴ
ʈʂǖʈɦʋɰ̡̈ʋɴ̡ɿǗɲʩ̫ȐǍʃǲǐɿɿʬɵ̡ɺʋȈɲʊʉɱǓʏʻ
ʋɦʌ̈ʧʂʨȐ ɚʏǌʀǕʨǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋɰ̒ǐʫɴǱʊ 
ʒʃʫʌɿǌʂʫʊɰʧɵǁ˄ 

ǱʊȍʉɿrʈǘɦʋȐ̈ ʊyʏǲʁʃ̒ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔rʃǗɲʩ̫ȐǍʃ 
Ȑ ʊyʏǲʁʃ̒ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔rʃǗɲʩ̫ȐǍʃ
Ȁʈʌʧʏʉˀ ȄʅʁʋʧɿʅʋʀǕʨɦȳǱʃ̒ʁʨʅȚʊȅʃǷʄ̒ʊʐʏˀ 

ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ɦȳ ʋɦʌ̈ʧʏʉˀ 
ʌʧʏʉˀɰʈǕʃǌȐ ʋˆǱʊʁʧɹʉɰɦǗɲɞɴȉ́ʏʫʨʃ ʗʄɰʊɾ̔
ʃʧɴɰʈǕʌʧʂʨ 
ʌʧʏʉˀ ʏɦȍɰʈǕ̂Ǳʊʄɾǌʫ̫ʄǿǌʋ 

ɰǗʈʧɿȐ ʊyʏǲʁʃ̒rʃɦǳʋʄʁɾ ɴɦʋǱ̈ʊʒʃʫʌɿǌ
ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ ʄɦɴƼ̈ʃɲʫɾ Ȉʆʅʋʧɿʅʋ 

ɰǗʈʧɿǗʄʏʧʁǏȈʆrʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ
ʃʧɴɺʁɦɾ ʊ̈ǱʊȀʈʌʧʏʉˀ ȅʃ̡ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜɦʏȍɰʈǕ 

ǱʊʱǗʄɡʄʱʂɠʄȐʊʸʏʶǲʃʻʳʃʏɰʈǕȈʆʃȍ 
ʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴǗɲʄ̒Ǘɲɴ̒Ȁʈʁʁʐ ʁ

Ǘɲʄ̒ʁʁʐǗʁɲʩ̫ȐǍʃ&ɿʬɵʈʂǖʈʃʧɴʂʁ'̂ ȅʃ̡ɰʋʈǟ
ɲʫɾȈʆʁʁʃʧɹ ʜɦʏȍɰʈǕ 

ǱʊǳǗʁʁʆʨȋɷʊǻǈʇʧȅʋ ʋɦʏ̈ɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ 

ǱʊǳǗʁʁʆʨȋɷʊǻǈʇʧȅʋ ʋɦʏ̈ɰʈǕȈʆʃȍʃʫʌɿǌʃ̔
Ȁʈʌʧʏʉˀ 

ʌʧʏʉˀ ʏɦȍɰʈǕ̂ ʏɦȍɰʈǕǳǗʁʁ̡ʅǐɰʄɦɵǁɰɦʁʏ  
ʌʧʏʉˀɰʈǕʃǌȐ ʋˆǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈
Ǘɦɲɞɴȉ́ʏʫʨʃʜʄʊʧǱƽʊ 

ʈʬʋ ʐɦɿʫʈʧʃȅʃʁʁʭʋǱʊǳǗʁʁʆʨʊǻǈʇʧȅʋ
ʋɦʏ̈ɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ 

Ǘɲʩ̫ȐǍʃʈʧʃȅʃɺʩɴʒʁʆʨǱʊɦʋɰ̈ʁʩɰɵʧɿǌʊʄʏ ̒
ȋɷʊǻǈʇʧȅʋ 
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ǗʄʇʆʂʃȃʃʏǗȉʄʻʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 
ǗʄʇʆʂʃȃʃʏǗȉʄʻʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 
ʌʧʏʉˀɰʈǕʃǌȐ ʋ ȈɲɦǗɵ̈ʃǗɲʩ̫ȐǍʃȅʃɦǗʄ̈Ǘȅʏʂ̒ʃȃʃɱǘʭʃʟɴ 

ǗʄʇʆʂʃȃʃʏǗȉʄʻʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 
ʌʧʏʉˀ ʏɦȍɰʈǕ 

ȈɲɦǗɵ̈ʃǗɲʩ̫ȐǍʃȅʃɦǗʄ̈Ǘȅʏʂ̒ʃȃʃɱǘʭʃʟɴ 

ǱʊɦǗʄ̈Ǘȅʏ ã̒ʂʃȃʃȆǎʋɱ̒ǘʭʃäʏǗȉʄ̒ɦʂǙ̈ 
ʃȍʃʫʌɿǌʃ̔ȀʈʁʁʐǗʁɲʩ̫ȐǍʃ 

o Ǘɲʩ̫ȐǍʃǲǐɿɿʬɵ̂ ʃȍʃʫɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ 
o Ǘɲʩ̫ȐǍʃǲǐɿʈʂǖʈʃʧɴʂʁ̂ ʃȍʃʫɿǌʃʽɺʁɦɾ ʊ̈Ǳʊʃʧɴ 
ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ 

ǱʊɦǗʄ̈Ǘȅʏ ã̒ʂʃȃʃʟɰɷʃäʏǗȉʄ̒ɦʂǙ̈ 
ʃȍʃʫʌɿǌʃ̔ȀʈʁʁʐǗʁɲʩ̫ȐǍʃ 

o Ǘɲʩ̫ȐǍʃǲǐɿʂʁ̂ ʃȍʃʫɿǌʃ̔ǗɲʄʻǗɲɴ 
o Ǘɲʩ̫ȐǍʃǲǐɿʈʂǖʈ̂ ʃȍʃʫɿǌʃ̔ǗɲʄʻǗɲɴʃʧɴǱʊ
ǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ 

o Ǘɲʩ̫ȐǍʃǲǐɿɿʬɵ̂ ʃȍʃʫɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ 

ǱʊɦǗʄ̈Ǘȅʏ ã̒ʂʃȃʃȐȃʊɾ äyʏǗȉʄ̒ɦʂǙ̈ 
ʃȍʃʫʌɿǌʃ̔ȀʈʁʁʐǗʁɲʩ̫ȐǍʃ 

o Ǘɲʩ̫ȐǍʃǲǐɿʂʁ̂ ʃȍʃʫɿǌʃʽǗɲʄʻǗɲɴ 
o Ǘɲʩ̫ȐǍʃǲǐɿɿʬɵ̂ ʃȍʃʫɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ 
o Ǘɲʩ̫ȐǍʃǲǐɿʈʂǖʈ̂ ʃȍʃʫɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊʃʧɴ 
ʃȍʃʫɿǌʃʽǗɲʄʻǗɲɴ 

ǱʊɦǗʄ̈Ǘȅʏ ã̒ʂʃȃʃɦʅǜɴäʏǗȉʄ̒ɦʂǙ̈ʃȍʃʫʌɿǌʃ̔
ȀʈʁʁʐǗʁɲʩ̫ȐǍʃ 

o Ǘɲʩ̫ȐǍʃǲǐɿʈʂǖʈ̂ ʃȍʃʫɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊʃʧɴ 
ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ 

o Ǘɲʩ̫ȐǍʃǲǐɿʂʁ̂ ʃȍʃʫɿǌʃʽǗɲʄʻǗɲɴ 
o Ǘɲʩ̫ȐǍʃǲǐɿʬɵ̂ ʃȍʃʫɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ 

ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃȍʃʫʌɿǌʃ̔ 
ɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃʧɴȐ ʊyʏǲʁʃ̒Ǹʈʭʉʳɺɲʬ
ɰǐʫɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ 

o ʏǗȉʄ̒Ȃɴʁʆʨʊʌʧʏʉˀˆʇɦǅɡʌʜʒɿʧʀʧɷʃ 

ɰǗʈʧɿʈʂǖʈȈɲrʃɰʧɵǁǗʄɿʧʄɿǌʧǱʊʃʧɴȐʊʸ
ʏʶǲʃʻʊʄʏʻʳɺɲʬȀʈʁʁʐǗʁɲʩ̫ȐǍʃʃʧɴʌʧʏʉˀ 

o ʌʧʏʉˀɰʈǕʃǌȐ ʋ  
ü Ǘɲʩ̫ȐǍʃǲǐɿɿʬɵʈʂǖʈʃʧɴʂʁ̂ ʇɦǅɡʌʜʒɿʧʀʧɷʃ 

o ʌʧʏʉˀ ʏɦȍɰʈǕ 
ü Ǘɲʩ̫ȐǍʃǲǐɿɿʬɵʃʧɴʂʁ̂ ʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ 
ʏȉǔ ʊʸʄʊʧǱƽʊʃʧɴ ʏɦȍɰʈǕʜɰʈǕʌʧʂʨʃʧɴǗɲʩ̫ȐǍʃ
ʅɦǜɴɦʁɠɿɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ˄  

ü Ǘɲʩ̫ȐǍʃǲǐɿʈʂǖʈˆʇɦǅɡʌʜʒɿʧʀʧɷʃ 



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  78 

ɰʈǕʏʧʁǏʧʄɤǆʃʧɴʌʧʂʨȐ ɚʏǌǱʊȇʊɦʅǜɴ̌  

Ǳʊɦʏǐ̈ʏʫʁʃʧɴǱʊʁʁʭʋȅʃɰʈǕʏʧʁǏʧʄɤǆȀʈ
ʌʧʏʉˀ 

o Ǘɲʩ̫ȐǍʃ̂ Ǳʊɦʏǐ̈ʏʫʁʃʧɴǱʊʁʁʭʋȅʃȈɲɦǗɵ̈ʃɦȳ
ʋɦǱ̈ʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'ʃʧɴǱʊɵʫ̫ʄɣǃʨ
ɲʶʃʬʊʗʏȚʐɰʈǕ&Ȃɴʁʆʨʊʌʧʏʉˀ' 

ɰǗʈʧɿȐ ʊyʏǲʁʃ̒rʃʌʧʂʨȐ ɚʏǌǱʊǱʊȇʊɰʈǕ
ʏʧʁǏʧʄɤǆȀʈʌʧʏʉˀ 

o ȂɴʁʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴɦʏȍɰʈǕ̂ȉʃʈʂǖʈȈɲ
Ǘɦɵ̈ʃǸɴɦɲɦȳ ʋɦǱ̈ʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ' 

ɰǗʈʧɿɰȀǌȋȋʁɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ 

ɰǗʈʧɿɰȀǌȋȋʁɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ 
o Ȃɴʁʆʨʊʌʧʏʉˀ&ɰʈǕʃǌȐ ʋʃʧɴɦʏȍɰʈǕ'̂ɰȀǌɿrʈǘʃʧɴ
ɰȀǌɵʁɦɾ ɺ̫ʩɴ 

˕,ː ʁʧʏʱȬʒȄɲɿ 
ɺɦ̈ʈǑʨʄɦɴƼ̈ʃʒǗȀ ɶɦǘ̈ʉɿʄǱʊʅǌʋʻɦȊ ʄʋʈ̒ʭʉɵʁʃʭʃǗɿɨʌȅʃʊʁɦʋɵɺʬɵǲɴɦǗǱʈ̂  

 'ˏʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧrʃǗɰʏʭɴ̡ʅʃǱʊȂʈȂʊʡǖȉʃǱʊɵʬʋʊʭʈʆʨǗɰʏʭɴʗʏȚʐɰʈǕʌʧʁȘȐ ɚʏǌ
ʄɦɵǁɰʌʧʁȘʃʧɴʃȍʃʫʌɿǌʃ̔ɷʭʉǳǗʁʁʃʧɴʏʐǱʊ̡ʅǐɰʄɦɵǁɰɦʁʏ ʃʧɴǗɰʏʭɴɦʏɺǈɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫɷʭʉǳǗʁʁ
ʐʧʊɣǆʌɿǍʫɺʋǱ̒ʊʒʱɴƼɿʃȍʃʫʌɿǌʃʽʱʃʷȓɵǗɿɨʌȅʃʒʃʫʌɿǌȊ́ ɴʱȑɵǿʏʻʱʊɠɴȋʋʻʆʨʊǷǐ ʶʈǌɴ˄ɵȗʄ̒ʏǍʧɿʧǷǐʁ
ːˎˏ˓̡ɺʋ Ǘɦʄ̈Ǘȅʏʻɦǻʉ ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧ ɲʭʊ̡ɿǗɿɨʌȅʃʆʧʃʧɿǖɦʑɴ̈ʌʧɹ ɺɦ̈ʈǑʨʊʭʈʄɣǁʬʋʒʱɴƼɿʃȍʃʫʌɿǌʃʽ
ʃʧɴʒʱɴƼɿǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ ɺɦ̈ʈǑʨʏ ǗɦʈɵȅʃʃʬʌʊɦʄɠʄȍʊySTI ɺɦ̈ʈǑʨǳǗʁʁɦǳʋʃɦȊ ȅʉǸɿʧɰǐʫɴ
ʌʧʏʉˀʌʧʁȘȐ ɚʏǌʄɦɵǁɰʌʧʁȘʃʧɴʃȍʃʫʌɿǌʃʽ˄ 

ː'ʁʧʃǐʃˀʉ ɺ̡ʋǗʄʈʬʋȅʃɲʪ̡ʅǟɰɦʋɵ̈ʁʃʭʃǗɲʩ̫ȐǍʃ̡ɺʋȉʃɶʃǎyɵʬʋʊʭʈɰǐʫɴǱʊʒʱɴƼɿ˄ǱʊʒʱɴƼɿʱʃʷ 
 ʈʧʃȓɵɱǙ̫ȅʃʆʨǱʊɵʬʋʊʭʈʅǌʋɵ̒ɦʈǘ̈ʉɺʿǗɿʩʈǗɿɨʌʆʨǗɲʩ̫ȐǍʃǲǐɿɿʬɵʈʂǖʈʃʧɴʂʁʱȵɰʈǓʫǸ  ˄
ˑ' ʁʧʃǐʃˀʉ ɺ̡ʋȉʃɲʫɾ ȈʆɱǓʏʻɦʋʏ̈ɰʈǕȈʆʃȍʃʫʌɿǌʃʽȓɵʁʁʭʋȅʃǗʄʏʧʃɦʄ̈ʏɰʈǕȈʆ-ɦǳʋ 
 ʃʱȊȅʉʆʧɦʏʏǗɿɨʌȅʃʒʃʫʌɿǌʃ̔ɦǻʉȋɷʊǻǈʇʧȅʋ ɺɦ̈ʈǑʨɦʂǙ̈ʡǖǱʊʒʱɴƼɿʃɦ̫ǸǱɿʆǙɰʧɵǁ˄ 
˒'ɲʭʊʅǜʆǙʅȚʉʡǖȅʃʁʬʋʶʁʬȌʉʱǻʉȋɷʊǻǈʇʧȅʋɰǐʫɴʒʁʑʫɴɦʆʋ ʃrǱʊʒʱɴƼɿʱʃȀ̫ʈʊʉǗyʄʆˀʃǏ 

 ʅǜʆǙʅȚʉǸɿʧʃʧɴǗʄʆˀʃǏʅǜʆǙʅȚʉɼʨɷʨʀʋɲʭʊ̡ɿǗɿɨʌȅʃʒʃʫʌɿǌ˄ 

˕,ˑ  ʱʏɵɰǌʨʏʃǐʧǻǈ ʃ 
ǸʁʬʱȳȵɦɰǐʫɴǗɲʩ̫ȐǍʃʂʫʃɿʬɵʈʂǖʈʃʧɴʂʁ&SMLs'ɦȵɰǐʫɴǗʄɦʁʏɰʈǓʫǸȅʃʄǵǝɹʆʨɰǗʈʧɿǸɰʻ

ȌɰʻrʃʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȃɴʁʄʭʃʊʭʈȉʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴ
ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴʏǗȉʄ̒ȐǍʄˀʃȂɴʁʄʭʃɲʪˏ' ȐǍʄˀʃȓɷʨʌɰʈǕʃʧɴǗȐ ʌǗǸʌʊɺǈ(GRI) &ː'Ǘɲʩ̫ȐǍʃʏʧɰȚ
ǸʃʻɱǓʏʻ(IHL) &ˑ'ʏʐǗǳʏȓɷʨʌɰʈǕ(BE) ʃʧɴ&˒'ʒɴƾǱʊʈʧʃ̡ʈʃʊǻǈʇʧȅʋ ȂʶɴʌʧʏʉˀɰʈǕʃǌȐʋ
ʃʧɴʌʧʏʉˀ ʏɦȍɰʈǕ˄ 



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  79 

ʌʧʏʉˀʱʏȍɰʈǕȅʃʄǵǝ ɹȁȉʃʃȍʃʫʌɿǌʃʽǸɴɦʄ̈ɦǗʄɡʄɦʂɠʄɦȳʃʩɴʌʧʏʉˀʅʋʧɿɰʈǕ˄Ǘɲʩ̫ȐǍʃʀǕʨ
ʲɺʋȅʃʄɦɴƼ̈ɿɦʑɴ̈ɦȵɵɦȄǘ̫Ƿǐʁː ˎˏ ɺˎʋʄ̒ɵǁʫʄǑʃǐɲʪȉʃʃȍʃʫʌɿǌʃ̔ɦǗɵ̈ʃǸɴɦʄ̈ɦǗʄɡʄɦʂɠʄɦȳʃʩɴǗɲʩ̫
ȐǍʃ̡ɺʋʄɦɴƼ̈ɿʆʨǷǐʁˏ ˕˗ ɺ̠ʋʻǷǐ ʶːˎˎ˗˄ȈɲɦǗɵ̈ʃǗɲʩ̫ȐǍʃȅʃɦʂǙ̈ʃȍʃʫʌɿǌʃʃ̔ʅʋʧɿʅʋʜɦ ʏȍɰʈǕ
ǗʄɰʄɦǻʉȈʆrɵǐǗʄɼʧɿʀǕʨ̡ɿǗɲʩ̫ȐǍʃʊʄʏʻʆʭɰɦɲȆǎʋʃ̒ʧɴɦȳǱʃ̒ʁʨʅȚʊ̡ɿʄ́ʫɦǿǋ̫˄ ʱȂʷǸȊ́ ɴǿɰʿ
ʱǻʉɵʶʃʭʃǗɲʩ̫ȐǍʃɦ ȵɰʈǓʫǸȉʃɰǗʈʧɿɿʧɵɿʭɵȅʃʅʋʧɿʅʋ ɺ̡ʋʀǕʨʏȄǘɴʏǗȉʄʻʆʧʇʆɦ Ȍɰ ʅ˄ʋʧɿʅʋ
ɺ̡ʋʀǕʨʏȄǘɴȉʃȐʊʸʏʶǲʃʻǲǘ ʶɴǿʏʻʏǗȉʄʻɰʈǓʫǸ ɺɦ̈ʈǑʨǱǘʉǸǗʄɦʁʏʲɺʋȉʃǗȅɰʻɵʶɾʬ ʋɱǓʏʻ
ǗʏʄȀʈɦǳʋʃɦȊ ȅʉʊʄʏȋ̒ɷʊǻǈʇʧȅʋ ɰʿɺʬɵǸ ǳɦʋʃɦȊ ȅʉǸɿʧʏǌʨʆʨʌʧʁȘȐ ɚʏǌʄɦɵǁɰʌʧʁȘ
ʃʧɴʃȍʃʫʌɿǌʃ̔Ƿǐʁː ˎː ɺˎʋʻːˎ ˑˎ˄ɺʬʱɵǐʷɺɦ̈ʈǑʨʏ ǗɦʈɵȅʃʃʬʌʱǳʋʃʱȊȅʉȋɷʊǻǈʇʧȅʋȉʃʁʧʏ Ȭɦ
ʒʇʧʌɼǊǗʄɦʁʏʡǖǱʃ̡̒ɿǗʄɦʏʊ̈ǗʄɰʄɦǻʉʄʊʧȊ ʄʃǐʃʧɴɵʨʊȈʆʅǌʋʻʡǖǗʄǸɷʃʃʬʌɦʏɵɰǌʨʏʫɱʊɰȚȅʃʃʬʌ
ʟɰȋɷǖȈʆ ʄʬʊɾȈʆʲɺʃɺʨʃʧɴǗʄɦʁʏǸɿʧȉʃʏʃǌʧʏʫɱʃʧɴʏʫʌɿǍʧȈʆʏɴƾʈʋǟ˄ʏǗȉʄ̒ʁʧʏ Ȭɦ ʃɦ̫  
ȋɷʊǻǈʇʧȅʋȅʃǻɰ̒ɦɵɹʃʬʌɵɰƽʫʌʧʏʉˀɰʈǓʫǸǷǐʁː ˎ˓ ʏˎʶɦȬʡǖɰʈǓʫǸȅʃǱǘ ʉǸǗʄʱʁʏʲɺʋȉʃɵʶɾʬ ʋ
ʈʂǖʈɰǗʈʧɿɱǓʏʻɦȵǷǐʁː ˎˑ ʃˎʧɴǸǗʄɦʁʏ ɺ̡ʋȉʃɵʶɾʬ ʋɱǓʏʻʱȵǷǐ ʶːˎ˓ˎ˄ 

Ǘɲʩ̫ȐǍʃȈɲɦǗɵ̈ʃȅʃʒʃʫʌɿǌʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ɦǻʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʫ̋ʃɦʈ(Mainly  

owner establishment or company group) ʄȄǎʄ̒ʈɰǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɲʩ̫ȐǍʃɦ ʅǜɴʱʁɠɿ
(Mainly owner establishment together with establishments ) ʃʧɴǗɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ&Mainly other 

establishments)˄ Ǘɲʩ̫ȐǍʃȂɴʁʌʧʏʉˀɰʈǕʃǌȐ ʋ ʃʧɴɦʏȍɰʈǕȅʃʄɦɴƼ̈ɿʅʋʧʅʋʀǕʨȈɲɦǗɵ̈ʃʄɦɴƼ̈ɿɦʑɴ̈
ǻɦʉǗɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉǗɰɧʈʐʫ̋ʃɦʈ(Mainly  owner establishment or company group)˄ɰʧɵǁʏʐ
ǗʄɿʧʄɿǌʧǱʊʏǗȉʄ̒ǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̡̔ɺʋȉʃʈʂǖʈȈɲɱǓʏɲ̒ʪʒɿʧʀʧɷʃʃʧɴʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ ʏȉǔ ʊ ʄʊʧǱƽʊ
ʏɦȍɰʈǕʜɰʈǕʌʧʂʨ&Software)˄Ȑ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʁɦɠɿʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌ
Ȑȃʊɾ ʜyȋɷʊǻǈʇʧȅʋɲʪȉʃɰʁʊʧɿʈʂǖʈȈɲȂʄ˄  

ɺʬɦɵǐ̫ɰʧɵǁɱʧɿɱʁǗʄʩɴ̡Ǘʄɴʄ̡ʃǍʈɦʁɠɿɲʭʊ̡ɿɷʁʊʫɹʄ̡ʃǍʈɦɺ̈ʈǑʨʄɦɴƼ̈ʃɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃʧɴǸʈɦʂȘȅʉ
ʈʭʉ ɺɦ̈ʈǑʨʅʋʧɿʃʬʌʅʋʧɿʅʋʜɦʏȍɰʈǕʀǕʨʏȄǘɴ˄ Ǳʊɵʁǿ ʉɱǓʏ ʃ̒ʧɴɵʁɦɾ ɺ̫ʩɴɦȵȉʃɰǗʈʧɿɲʪǸ
ʗʄʏɲƾrʃǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃʽʄʲʃǍʈʱʁɠɿǗɿɨʌȅʃʊɰɦɳɹ̈˄Ǘɲʩ̫ȐǍʃɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ǗɿɨʌǱʊʒǐɰʌʧʃʧɦȊ ɲʟɰɷʃ
ʒǐɰɷʁʃʭɹ ʃʧɴʏʄǑʫʊʏɷʃǱʃ̡̒ɿɦǗɵ̈ʃɦʑɴ̈ɦɺ̈ʈǑʨʌʧʃʧɦȊ ɲɰʧɵǁǱʊʃȍʃʫʌɿǌʃ̔ɰʿɺʬɵǸ ɺɦ̈ʊɿʭǸʒǐɰ̡ ɾȄʜʁ
ǗʄʩɰȚɦȊ ʄʋɺ̒ʋǗ̒ɲʩ̫ȐǍʃʅɴ̡ɺʊ˄ Ǘɲʩ̫ȐǍʃɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ǗʄɰʄɦǻʉɵʨʊȈʆɲʪǸɰȀǌʏʶǲʃʻʏǗȉʄʻǱʊ
ʄɦɴƼ̈ɿʡǱʏǱʊǵʊʃʧɴɷʭʉʡǖɰʈǓʫǸǱǘʉǸǗʄɦʁʏ ɺ̡ʋȉʃɵʁɾʬʋʈʂǖʈɰǗʈʧɿɱǓʏʻʱȵǷǐ ʶːˎˑ ʃˎʧɴ
ǸǗʄʱʁʏʲɺʋȉʃɵʶɾʬ ʋɱǓʏʻʱȵǷǐ ʶːˎ˓ˎ˄ 

Ǳʊɷʁʊʫɹʃȍʃʫʌɿǌʃ̔ǗʄɰʄɦǻʉǗʄʏʧʁǏȈʆʊʭʈɵʁ̡ɾ ɰɺʋǱ̒ʊʒʇʧʌɼǊǸɿʧʡǖȅʃǷʄ̒ʊʐʏˀȂʈȂʊ
ʡǖȉʃǱʊǳǗʁʁɦʋǗ̈ɲʄ̒ʈʂȘȅʉʃʧɴʋʁǏȈʆʆʨǗɲʄ̒Ȉɲʨɦɺ̈ʈǑʨʡǖʋʁǏʅʋ ʃrʃȍʃʫʌɿǌʃ̔ǗɿɨʌȅʃʁʁʭʋȐƾʋʻ
ǸȐ ȃʊɾ ʃyʧɴʁʁʭʋȅʃʅʋǗʄɦȊ ɷʃ̔Ǹʁʨǳʄ̒ɵʧɿǌɺʋǱ̒ʊɱʧɿɱʁʡǖȅʃǸʃȍʃʫʌɿǌʃ̔˄  

 
 



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  80 

 
 
 
 
 
 
 
 

 
 

ʗʄʏʈǓˀʃǏ 
ȀȋɴʁʧʃǐʃˀʉʄʲʃǍʈɷʆʁʬɰʁʨ˒ɵʊʧɿʋɰƽɾʸǗɲʩʷȐǍ ʃ 
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Ȁȋɴˏ,ˏ ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽȀʈǗʄɦʇʁɰʈǕʏʧʁǏʧʃʧɴʌʧʏʉˀ  

ǗʄɦʇʁɰʈǕʏʧʁǏʧ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ʏʊʫʄ 

ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 
ȋɷȃʃʨʇǐʶʱʆɹ 

Ǘɰɧʈʐʫ̋ʃʟɰɰʈǕʏʧʁǏʧ&ʈʧʃȅʃɵʫ̫ʄɣǃʨ'  ˎ ,ˎ  ˎ  ˒ ,̞  ˑ  ˒ ,˒  ː
Ǘɰɧʈʐʫ̋ʃʟɰɰʈǕʏʧʁǏʧ&ȅʃɵʫ̫ʄɣǃʨ'  ˒ ˏ ,ˎ  ˎ  ˒ ,̞  ˑ  ̟ ,̟  ˒
Ǘɰɧʈʐʫ̋ʃʏʐɰʈǕʏʧʁǏʧʁʬɦȳ  ˏ ,ː  ˓  ˏ ,ˏ  ̟  ː ,ː  ˏ
ǗɰɧʈʐʺʫʃʟɰɷʃʁʁʭʋɱʫʏǗɿɨʌȉʃɰǗʈʧɿ ˑ  ˑ ˖ ,ː  ˓ ː  ˒ ˒ ,ˑ  ̝ ˓  ̞ ˔ ,ˎ  ˎ
ǗɰɧʈʐʺʫʃʈȑɷʃʁʁʭʋɱʫʏȉʃɰǗʈʧɿ  ˎ ,ˎ  ˎ  ̟ ˏ ,˒  ˓  ̟ ,̟  ˒
ʄʫǗɿʏʈǓˀʃǏǗɰɧʈʐʺʫʃȇɾʧɷǃɰʈǕʄʊɦʁʏ  ˏ ,ː  ˓  ˏ ,ˏ  ̟  ː ,ː  ˏ
Ȑǲ Ǘɰɧʈʐʺʫʃʄʊʱʁʏ  ˎ ,ˎ  ˎ  ˑ ,˓  ˓  ˑ ,ˑ  ː
ʏʐɰʊɾ̔  ˎ ,ˎ  ˎ  ˎ ,ˎ  ˎ  ˎ ,ˎ  ˎ
ʏʐǗǳʏǗɲʄʻǗɲɴʱǻʉʊɺǈ  ˏ ,ː  ˓  ̟ ˏ ,˒  ˓  ̠ ,̠  ˓
ʒɴƾǱʊʈʧʃ̡ʈʃʊǻǈʇʧȅʋ  ˎ ,ˎ  ˎ  ː ,ˑ  ̝  ː ,ː  ˏ

ʏʊʫʄ ˒  ˎ ˏˎ  ˎ ˓  ˓ ˏˎ  ˎ ˗  ˓ ˏˎ  ˎ
ʱʏɠʈȋʄ 

Ǘɰɧʈʐʫ̋ʃʟɰɰʈǕʏʧʁǏʧ&ʈʧʃȅʃɵʫ̫ʄɣǃʨ'  ˏ ,̞  ̞  ˒ ˏ ,ˑ  ˑ  ˓ ˏ ,ˏ  ̝
Ǘɰɧʈʐʫ̋ʃʟɰɰʈǕʏʧʁǏʧ&ȅʃɵʫ̫ʄɣǃʨ'  ̝ ˒ ,̝  ː  ̟ ː ,̝  ̞ ˏ  ˒ ˑ ,ː  ̝
Ǘɰɧʈʐʫ̋ʃʏʐɰʈǕʏʧʁǏʧʁʬɦȳ  ˎ ,ˎ  ˎ  ˏ ,ˑ  ˑ  ˏ ,ː  ˑ
ǗɰɧʈʐʺʫʃʟɰɷʃʁʁʭʋɱʫʏǗɿɨʌȉʃɰǗʈʧɿ  ˓ ˑ ,̟  ˓  ̠ ˑ ,ˎ  ˎ ˏ  ˒ ˑ ,ː  ̝
ǗɰɧʈʐʺʫʃʈȑɷʃʁʁʭʋɱʫʏȉʃɰǗʈʧɿ  ˎ ,ˎ  ˎ  ˏ ,ˑ  ˑ  ˏ ,ː  ˑ
ʄʫǗɿʏʈǓˀʃǏǗɰɧʈʐʺʫʃȇɾʧɷǃɰʈǕʄʊɦʁʏ  ˎ ,ˎ  ˎ  ˎ ,ˎ  ˎ  ˎ ,ˎ  ˎ
Ȑǲ Ǘɰɧʈʐʺʫʃʄʊʱʁʏ  ˎ ,ˎ  ˎ  ˏ ,ˑ  ˑ  ˏ ,ː  ˑ
ʏʐɰʊɾ̔  ˎ ,ˎ  ˎ  ˎ ,ˎ  ˎ  ˎ ,ˎ  ˎ
ʏʐǗǳʏǗɲʄʻǗɲɴʱǻʉʊɺǈ  ˎ ,ˎ  ˎ  ˑ ˏ ,ˎ  ˎ  ˑ ,̞  ˎ
ʒɴƾǱʊʈʧʃ̡ʈʃʊǻǈʇʧȅʋ  ˏ ,̞  ̞  ˑ ˏ ,ˎ  ˎ  ˒ ,̠  ˑ

ʏʊʫʄ ˏ  ˑ ˏˎ  ˎ ˑ  ˎ ˏˎ  ˎ ˒  ˑ ˏˎ  ˎ
Ǘʆ̫ʏʨʐʃʫ 

Ǘɰɧʈʐʫ̋ʃʟɰɰʈǕʏʧʁǏʧ&ʈʧʃȅʃɵʫ̫ʄɣǃʨ'  ː ,̝  ̠  ˎ ,ˎ  ˎ  ː ,˒  ˓
Ǘɰɧʈʐʫ̋ʃʟɰɰʈǕʏʧʁǏʧ&ȅʃɵʫ̫ʄɣǃʨ'  ̟ ː ,̞  ̝  ̞ ˒ ,̝  ̞ ˏ  ˓ ˑ ,˒  ˏ
Ǘɰɧʈʐʫ̋ʃʏʐɰʈǕʏʧʁǏʧʁʬɦȳ  ˏ ,ˑ  ˒  ˎ ,ˎ  ˎ  ˏ ,ː  ˑ
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Ȁȋɴˏ,ː ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃ̡ɺʋȉʃʃȍʃʫʌɿǌʃʽȀʈǷǐ ʶʄɦɴƼ̈ɿǗɲʩ̫ȐǍʃʃʧɴʌʧʏʉˀɰʈǕʃǌȐʋ  

Ȁȋɴˏ,ˑ  ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃ̡ɺʋȉʃʃȍʃʫʌɿǌʃʽȀʈǷǐ ʶʄɦɴƼ̈ɿǗɲʩ̫ȐǍʃʃʧɴʌʧʏʉˀʱʏȍɰʈǕ  

Ȁȋɴˏ,˒ ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍ ʃȉʃʃȍʃʫʌɿǌʃʽȀʈʁʶʐʶʃʧɴʌʧʏʉˀɰʈǕʃǌȐ ʋ  

ǗɰɧʈʐʺʫʃʟɰɷʃʁʁʭʋɱʫʏǗɿɨʌȉʃɰǗʈʧɿ ˏ  ˓ ˓ ,ˏ  ̞  ˓ ˑ ,ˑ  ˑ ː  ˎ ˒ ,˓  ˓
ǗɰɧʈʐʺʫʃʈȑɷʃʁʁʭʋɱʫʏȉʃɰǗʈʧɿ  ː ,̝  ̠  ˏ ,̝  ̞  ˑ ,̝  ̟
ʄʫǗɿʏʈǓˀʃǏǗɰɧʈʐʺʫʃȇɾʧɷǃɰʈǕʄʊɦʁʏ  ˏ ,ˑ  ˒  ˎ ,ˎ  ˎ  ˏ ,ː  ˑ
Ȑǲ Ǘɰɧʈʐʺʫʃʄʊʱʁʏ  ˎ ,ˎ  ˎ  ˎ ,ˎ  ˎ  ˎ ,ˎ  ˎ
ʏʐɰʊɾ̔  ˎ ,ˎ  ˎ  ˏ ,̝  ̞  ˏ ,ː  ˑ
ʏʐǗǳʏǗɲʄʻǗɲɴʱǻʉʊɺǈ  ˎ ,ˎ  ˎ  ˏ ,̝  ̞  ˏ ,ː  ˑ
ʒɴƾǱʊʈʧʃ̡ʈʃʊǻǈʇʧȅʋ  ˎ ,ˎ  ˎ  ˎ ,ˎ  ˎ  ˎ ,ˎ  ˎ

ʏʊʫʄ ː  ̠ ˏˎ  ˎ ˏ  ˓ ˏˎ  ˎ ˒  ˒ ˏˎ  ˎ

ǷǐʁʄɦɴƼ̈ɿǗɲʩ̫ȐǍʃ 
ɰʈǕʃǌȐʋ 

ȋɷȃʃʨʇǐʶʱʆɹ Ȉɲʊʉ ʱʏɠʈȋʄ Ȉɲʊʉ Ǘʆ̫ʏʨʐʃʫ Ȉɲʊʉ 
Ƿǐ ʶˏ˗˕ -̠ˏ˗˖ ̠  ˏ *ː˓  ː ˏ *˓˒  ˎ *ˎˎ 
Ƿǐ ʶˏ˗˗-ˎˏ˗˗ ̠  ˑ ˕*˓  ˎ *ˎˎ  ˎ *ˎˎ 
Ƿǐ ʶːˎˎ -ˎːˎˎ  ̠  ˓ ˏ *ː˓  ˑ ː *ˑˏ  ˏ ˑ*˒ 
Ƿǐ ʶːˎˏ -ˎʄɵǁʫʄǑʃǐ ˑ  ˏ ˕ *̞˓  ̟ ˔ *ˏ˓ ː  ̟ ˗ *̝̝ 

ʏʊʫʄ ˒  ˎ ˏˎ  ˎ ˏ  ˑ ˏˎ  ˎ ː  ̠ ˏˎ  ˎ

ǷǐʁʄɦɴƼ̈ɿǗɲʩ̫ȐǍʃ 
ʱʏȍɰʈǕ 

ȋɷȃʃʨʇǐʶʱʆɹ Ȉɲʊʉ ʱʏɠʈȋʄ Ȉɲʊʉ Ǘʆ̫ʏʨʐʃʫ Ȉɲʊʉ 
Ƿǐ ʶˏ˗˕ -̠ˏ˗˖ ̠  ̟ ˏ *˒˓  ˏ ˑ*ˑ   ˎ *ˎ ˎ
Ƿǐ ʶˏ˗˗-ˎˏ˗˗ ̠ ˏ  ˎ ˏ *̟ː   ː *̝̞   ː ˏ *ˑˑ  
Ƿǐ ʶːˎˎ -ˎːˎˎ  ̠ ˏ  ̝ ː *̠ˏ  ̞ ː *ˑˑ   ˓ ˑ *ˑˑ  
Ƿǐ ʶːˎˏ -ˎʄɵǁʫʄǑʃǐ ː  ˏ ˑ *̟ː  ː  ˎ ˔ *̝̞   ̟ ˓ *ˑˑ  

ʏʊʫʄ ˓  ˓ ˏˎ  ˎ ˑ  ˎ ˏˎ  ˎ ˏ  ˓ ˏˎ  ˎ

ʁʁʐǗʁɲʩ̫ȐǍʃ 
ɰʈǕʃǌȐʋ 

ȋɷȃʃʨʇǐʶʱʆɹ Ȉɲʊʉ ʱʏɠʈȋʄ Ȉɲʊʉ Ǘʆ̫ʏʨʐʃʫ Ȉɲʊʉ 
ǲǐ ɿɿʬɵ  ̝ ˏ *˓ˎ ˏ  ˎ ˕ *̝̠  ˓ ˏ *̞ː  
ǲǐ ɿʈʂǖʈ  ̠ ː *ː˓  ː ˏ *˓˒  ̟ ː *̞̝ 
ǲǐ ɿʂʶ ː  ˓ ˔ *ː˓  ˏ ˕*̞  ˏ  ̝ ˓ *˓ː  

ʏʊʫʄ ˒  ˎ ˏˎ  ˎ ˏ  ˑ ˏˎ  ˎ ː  ̠ ˏˎ  ˎ
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Ȁȋɴˏ,̞ ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽȀʈɵʶɾʬ ʋ ʃʧɴʌʧʏʉˀʱʏȍɰʈǕ 

 

 

ʁʁʐǗʁɲʩ̫ȐǍʃ 
ʱʏȍɰʈǕ 

ȋɷȃʃʨʇǐʶʱʆɹ Ȉɲʊʉ ʱʏɠʈȋʄ Ȉɲʊʉ Ǘʆ̫ʏʨʐʃʫ Ȉɲʊʉ 
ǲǐ ɿɿʬɵ ˏ  ˒ ː˓*˓ ˏ  ̟ ˔ˎ*ˎ  ˑ ːˎ*ˎ 
ǲǐ ɿʈʂǖʈ  ̠ ˏ˔*˒  ˓ ˏ˔*˕  ̟ ˓ˑ* ˑ
ǲǐ ɿʂʶ ˑ  ː ˓˖*ː  ̞ ːˑ* ˑ  ˒ ː˔*˕ 

ʏʊʫʄ ˓  ˓ ˏˎ  ˎ ˑ  ˎ ˏˎ  ˎ ˏ  ˓ ˏˎ  ˎ

ɵʶɾʬ ʋ 
ɰʈǕʃǌȐʋ 

ȋɷȃʃʨʇǐʶʱʆɹ Ȉɲʊʉ ʱʏɠʈȋʄ Ȉɲʊʉ Ǘʆ̫ʏʨʐʃʫ Ȉɲʊʉ 
ɿʧɵǸɴʜɦʏǕˏ̈ ˎˎȌˎʃʱʊɠʋ ˏ  ˓ ˑ *̞˓  ̝ ˒ *̝ː   ˑ ˏ *ˎˑ  
ˏ ˎˎ+ˏː ˎˎˎ Ȍʃʱʊɠʋ  ˏ *ː˓  ˏ ˕*̞   ˑ ˏ *ˎˑ  
ː ˎˎ+ˏˑ ˎˎˎ Ȍʃʱʊɠʋ  ˏ *ː˓  ˑ ː *ˑˏ  ˏ ˑ*˒ 
ˑ ˎˎ+ˏ˒ ˎˎˎ Ȍʃʱʊɠʋ  ˏ *ː˓  ˏ ˕*̞   ː *̝̠ 
˒ ˎˎ+ˏ  ˓ ˎˎȌˎʃʱʊɠʋ  ˏ *ː˓  ˎ *ˎ ˎ  ː *̝̠ 
Ǘɦɵ̈ʃǸɴ˓ ˎˎˎ Ȍʃʱʊɠʋ ː  ˏ ˓ *ː˓  ː ˏ *˓˒ ˏ  ̟ ˔ *ːˏ 

ʏʊʫʄ ˒  ˎ ˏˎ  ˎ ˏ  ˑ ˏˎ  ˎ ː  ̠ ˏˎ  ˎ

ɵʶɾʬ ʋ 
ʱʏȍɰʈǕ 

ȋɷȃʃʨʇǐɦʁʆɹ Ȉɲʊʉ ʱʏɠʈȋʄ Ȉɲʊʉ Ǘʆ̫ʏʨʐʃʫ Ȉɲʊʉ 
ɿʧɵǸɴʜɦʏǕˏ̈ ˎˎȌˎʃʱʊɠʋ ˏ  ˓ ː *̞ˑ  ˏ  ˑ ˒ *ˑˑ   ̟ ˓ *ˑˑ  
ˏ ˎˎ+ˏː ˎˎˎ Ȍʃʱʊɠʋ  ˓ *̠ˏ  ̟ ː *̝̞   ˏ *̝̞  
ː ˎˎ+ˏˑ ˎˎˎ Ȍʃʱʊɠʋ  ˓ *̠ˏ  ˏ ˑ*ˑ   ː ˏ *ˑˑ  
ˑ ˎˎ+ˏ˒ ˎˎˎ Ȍʃʱʊɠʋ  ˑ *˓˓  ˏ ˑ*ˑ   ˎ *ˎˎ 
˒ ˎˎ+ˏ  ˓ ˎˎȌˎʃʱʊɠʋ  ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ 
Ǘɦɵ̈ʃǸɴ˓ ˎˎˎ Ȍʃʱʊɠʋ ː  ̞ ˒ *̠ˏ  ̞ ː *ˑˑ   ˒ ː *̝̞  

ʏʊʫʄ ˓  ˓ ˏˎ  ˎ ˑ  ˎ ˏˎ  ˎ ˏ  ˓ ˏˎ  ˎ
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Ȁȋɴˏ,̠ ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽȀʈɵʶǿʉ ʃʧɴʌʧʏʉˀʱʏȍɰʈǕ 

 
 
 
 
 
 
 
 
 
 
 

ɵʶǿʉ 
ɰʈǕʃǌȐʋ 

ȋɷȃʃʨʇǐʶʱʆɹ Ȉɲʊʉ ʱʏɠʈȋʄ Ȉɲʊʉ Ǘʆ̫ʏʨʐʃʫ Ȉɲʊʉ 
ɿʧɵǸɴʜɦʏǕ̈ː  ˎȌʃʱʊɠʋ  ̟ ː ,ˎ  ˎ  ˒ ˑ ,ˎ  ̟ ˏ  ˎ ˑ ,˒  ˓
ːˏ+̞  ˎȌʃʱʊɠʋ  ̝ ˏ ,˓  ˎ  ˑ ː ,ˑ  ˏ  ˓ ˏ ,̞  ː
˕ˏ+ˏ ˓  ˎȌʃʱʊɠʋ  ̞ ˏ ,̞  ˓  ˏ ,̞  ̞  ˓ ˏ ,̞  ː
ˏ˓ +ˏː ˓  ˎȌʃʱʊɠʋ  ˒ ˏ ,ˎ  ˎ  ˏ ,̞  ̞  ː ,̝  ̠
ː˓ +ˏ˒ ˓  ˎȌʃʱʊɠʋ  ̝ ˏ ,˓  ˎ  ˑ ː ,ˑ  ˏ  ˏ ,ˑ  ˒
˒˓ +ˏ̞ ˓  ˎȌʃʱʊɠʋ  ˑ ,̞  ˓  ˎ ,ˎ  ˎ  ˏ ,ˑ  ˒
˕˓ +ˏ̠ ˗  ̠Ȍʃʱʊɠʋ  ː ,˓  ˎ  ˏ ,̞  ̞  ˎ *ˎˎ 
Ƕʄ̒ʆʨˏˎˎ  ˎȌʃʱʊɠʋʑɦɴ̈  ˒ ˏ ,ˎ  ˎ  ˎ *ˎˎ  ˓ ˏ ,̞  ː

ʏʊʫʄ ˒  ˎ ˏˎ  ˎ ˏ  ˑ ˏˎ  ˎ ː  ̠ ˏˎ  ˎ

ɵʶǿʉ 
ʱʏȍɰʈǕ 

ȋɷȃʃʨʇǐʶʱʆɹ Ȉɲʊʉ ʱʏɠʈȋʄ Ȉɲʊʉ Ǘʆ̫ʏʨʐʃʫ Ȉɲʊʉ 
ɿʧɵǸɴʜɦʏǕ̈ː ˎȌʃʱʊɠʋ  ̞ ˏː*˕  ˎ ˎ* ˎ  ̝ ˒ˎ*ˎ 
ːˏ+̞ ˎȌʃʱʊɠʋ ˏ  ː ːˏ*˖  ˓ ˏ˔*˕  ˑ ːˎ*ˎ 
˕ˏ+ˏ ˓ Ȍˎʃʱʊɠʋ  ̠ ˏ˔*˒  ̟ ː˔*˕  ˏ ˔* ̞
ˏ˓ +ˏː ˓ Ȍˎʃʱʊɠʋ  ˒ ˕* ˑ ˏ  ˏ ˑ˔* ̞  ˏ ˔* ̞
ː˓ +ˏ˒ ˓ Ȍˎʃʱʊɠʋ  ̠ ˏ˔*˒  ˑ ˏˎ*ˎ  ˒ ː˔*˕ 
˒˓ +ˏ̞ ˓ Ȍˎʃʱʊɠʋ  ˒ ˕* ˑ  ˎ ˎ* ˎ  ˎ ˎ* ˎ
˕˓ +ˏ̠ ˗ Ȍ̠ʃʱʊɠʋ  ː ˑ* ̝  ˏ ˑ* ˑ  ˎ ˎ* ˎ
Ƕʄ̒ʆʨˏˎˎ Ȍˎʃʱʊɠʋʑɦɴ̈  ̟ ˏ˒*˓  ː ˔* ̞  ˎ ˎ* ˎ

ʏʊʫʄ ˓  ˓ ˏˎ  ˎ ˑ  ˎ ˏˎ  ˎ ˏ  ˓ ˏˎ  ˎ
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ʗʄʏʈǓˀʃǏ 
Ȁȋɴʁʧʃǐʃʉˀ ʄ ʃ̡Ǎʈɷʆʁʬɰʁʨ˓ʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 
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Ȁȋɴˏ ,ɵˏʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽȀʈǗʄʱʇʁʃȍʃʫʌɿǌʃʽȂʶɴ˒ʃʧɴʌʧʏʉˀ  

Ǘʄʱʇʁʃȍʃʫʌɿǌʃʽ ɰʈǕʃǌȐʋ
&ɵʶʃʭʃ' Ȉɲʊʉ ʱʏȍɰʈǕ

&ɵʶʃʭʃ' Ȉɲʊʉ ʏʊʫʄ
&ɵʶʃʭʃ' Ȉɲʊʉ 

ʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ ˏ  ̠ ˏ *ˑ˒ ː  ̞ ˏ *˓̝ ˒  ̝ ˏ *˒̝ 
ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ ˓  ˏ ˑ *˓̠ ˒  ̠ ː *̟ˑ  ˏˎ  ˎ ˑ *ˏ̞  
ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ ˑ  ˒ ː *ˑ̠ ˒  ˎ ː *ˑˏ ˕  ˒ ː *ˑ˓ 
ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ ˑ  ̟ ː *̝̟ ˓  ̞ ˑ *ː̠ ˗  ˓ ˑ *ˎː  

ʏʊʫʄ ˏ˒  ː ˏˎ  ˎ ˏ˕  ˑ ˏˎ  ˎ ˑˏ  ˓ ˏˎ  ˎ

Ȁȋɴˏ ,ɵːʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽȀʈǗʄʱʇʁʃȍʃʫʌɿǌʃʽȂʶɴ˒Ȁʈȋɷȃʃʨɦɱɿǌʃʧɴʌʧʏʉˀ  

Ǘʄʱʇʁʃȍʃʫʌɿǌʃʽ 
ɰʈǕʃǌȐʋ
&ɵʶʃʭʃ' 

Ȉɲʊʉ 
ʱʏȍɰʈǕ
&ɵʶʃʭʃ' 

Ȉɲʊʉ ʏʊʫʄɵʶʃʭʃ Ȉɲʊʉ 

ȋɷȃʃʨʇǐɦʁʆɹ 
ʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ  ̠ ˏ *ˏˑ  ˏ  ˑ ˏ *ː̝ ː  ː ˏ *ːˎ 
ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ ː  ̞ ˑ *ˑ̟ ː  ̟ ː *̞ː  ˓  ˓ ˑ *ˎˏ 
ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ ˏ  ̞ ː *ˏˑ  ː  ̝ ː *˓ː  ˒  ˑ ː *ˑ˓ 
ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ ː  ̞ ˑ *ˑ̟ ˑ  ̝ ˑ *˓ˎ ˔  ˑ ˑ *˒˒ 

ʏʊʫʄ ˖  ˎ ˏˎ  ˎ ˏˎ  ˑ ˏˎ  ˎ ˏ˖  ˑ ˏˎ  ˎ
ʱʏɠʈȋʄ 

ʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ  ː ˏ *ˏˏ  ̟ ˏ *̞ˎ ˏ  ˎ ˏ *˓˒ 
ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ ˏ  ˎ ˓ *˓̝ ˏ  ̟ ˑ *̟ˑ  ː  ̟ ˒ *ˑˏ 
ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ  ˓ ː *̞̟  ˓ ˏ *ˎ̝ ˏ  ˎ ˏ *˓˒ 
ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ  ˏ *˓̝ ˏ  ̝ ˑ *˒ˎ ˏ  ̞ ː *̝ː  

ʏʊʫʄ ˏ  ̟ ˏˎ  ˎ ˒  ̞ ˏˎ  ˎ ˔  ˓ ˏˎ  ˎ
Ǘʆ̫ʏʨʐʃʫ 

ʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ  ̟ ˏ *̞ˎ  ̟ ˏ *̟ː  ˏ  ̝ ˏ *̞̝ 
ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ ˏ  ̟ ˑ *̟ˑ  ˏ  ˒ ˑ *ˏ̟ ˑ  ː ˑ *˓ː  
ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ  ˓ ˏ *ˎ̝ ˏ  ː ː *̞ˑ  ˏ  ̞ ˏ *̟̞  
ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ ˏ  ̝ ˑ *˒ˎ ˏ  ˎ ː *ː̞  ː  ̝ ː *̟̝ 

ʏʊʫʄ ˒  ̞ ˏˎ  ˎ ˒  ˒ ˏˎ  ˎ ˗  ˏ ˏˎ  ˎ
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Ȁȋɴˏ,ˑ ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋʃʧɴʌʧʏʉˀ  

ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ 
Ȉɲʊʉ 
ȉʃ 

ɵʶʃʭʃ 
Ȉɲʊʉ 
ǳǕ ʃ 

ɵʶʃʭʃ 
Ȉɲʊʉ 
ȉʃ 

ɵʶʃʭʃ 
Ȉɲʊʉ 
ǳǕ ʃ 

ȋɷȃʃʨʇǐɦʁʆɹ 

ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖɰɿʻʏȉƾ ʋʻ 

 ̠ ː *ː˓ ˑ  ˏ ˕ *̞˓  ̝ ˏ *ˎ̠ ˒  ̠ ˖ *̠ˏ 

ʏɦȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖɰɿʻʏȉƾ ʋʻ 

 ˏ *ː˓ ˑ  ̠ ˗ *̞˓ ˏ  ˏ ː *ˎˎ ˒  ˒ ˖ *ˎˎ 

ʱʏɠʈȋʄ 
ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖɰɿʻʏȉƾ ʋʻ 

 ː ˏ *˓˒ ˏ  ˏ ˖ *˒̝  ˎ *ˎˎ ˑ  ˎ ˏˎ  ˎ

ʏɦȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖɰɿʻʏȉƾ ʋʻ 

 ˎ *ˎˎ ˏ  ˑ ˏˎ  ˎ  ̟ ː *̝̞  ː  ː ˕ *ˑˑ  

Ǘʆ̫ʏʨʐʃʫ 
ʅʋʧɿʅʋʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖɰɿʻʏȉƾ ʋʻ 

 ̟ ː *̞̝ ː  ˏ ˕ *ː˒  ˒ ː *̝̞  ˏ  ˏ ˕ *ˑˑ  

ʏɦȍɰʈǕʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖɰɿʻʏȉƾ ʋʻ 

 ˒ ˏ *ˑ̟ ː  ˓ ˖ *̝ː   ̝ ˒ *ˎˎ  ̠ ˔ *ˎˎ 
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Ǘɲʩ̫ȐǍʃʄɦɴƼ̈ɿ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ʅʋʧɿ 
ʅʋʀǕʨ 

Ȉɲʊʉ 

ʅʋʧɿʅʋ 
ǗʄɦʏǸ̈ɴ 
ʈʫʃɲʭʊʡǖ 
ɰɿʻʏȉƾ ʋʻ 

Ȉɲʊʉ 
ʅʋʧɿ 
ʅʋʀǕʨ 

Ȉɲʊʉ 

ʅʋʧɿʅʋ
ǗʄɦʏǸ̈ɴ 
ʈʫʃɲʭʊʡǖ 
ɰɿʻʏȉƾ ʋʻ 

Ȉɲʊʉ 

ȋɷȃʃʨʇǐɦʁʆɹ 

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴ
ʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈ 

 ̞ ˔ ,ˑ  ̝  ˏ ˑ *ˑˑ   ˓ ˒ *˓˓ ˏ  ˏ ˓ *̞̠ 

Ǘɲʪ̫ȐǍʃɱǘʭʃʟɴǸʈʭʉ
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ 

 ˑ ː *̞ˑ   ˏ ˑ *ˑˑ   ˒ ˑ *̝˒  ˒ ː *ˏˏ 

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ   ˏ *̠ˏ  ˏ ˑ *ˑˑ   ː ˏ *̟ː   ˒ ː *ˏˏ 

ʏʊʫʄ ˏ  ˏ ˏˎ  ˎ  ˑ ˏˎ  ˎ ˏ  ˏ ˏˎ  ˎ ˏ  ̠ ˏˎ  ˎ
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ʱʏɠʈȋʄ 

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴ
ʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈ 

 ː ˏˎ  ˎ  ˎ *ˎˎ  ˎ *ˎˎ  ̟ ˕ *ː̞  

Ǘɲʪ̫ȐǍʃɱǘʭʃʟɴǸʈʭʉ
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ 

 ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ  ˑ ː *̞ˑ  

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ   ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ 
ʏʊʫʄ  ː ˏˎ  ˎ  ˎ *ˎˎ  ˎ *ˎˎ ˏ  ˏ ˏˎ  ˎ

Ǘʆ̫ʏʨʐʃʫ 
Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴ
ʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈ 

 ̟ ˖ *ˎˎ  ˑ ː *̞ˑ   ˒ ˏˎ  ˎ  ̝ ˏˎ  ˎ

Ǘɲʪ̫ȐǍʃɱǘʭʃʟɴǸʈʭʉ
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ 

 ː ː *ˎˎ  ˒ ˑ *̝˒  ˎ *ˎˎ  ˎ *ˎˎ 

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ   ˎ *ˎˎ  ˒ ˑ *̝˒  ˎ *ˎˎ  ˎ *ˎˎ 
ʏʊʫʄ ˏ  ˎ ˏˎ  ˎ ˏ  ˏ ˏˎ  ˎ  ˒ ˏˎ  ˎ  ̝ ˏˎ  ˎ
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ǗʄɦʇʁǱʊʄɦɴƼ̈ɿʀǕʨ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ 
ȉʃ 

Ȉɲʊʉ 
ɵʶʃʭʃ 
ǳǕ ʃ 

Ȉɲʊʉ 
ɵʶʃʭʃ 
ʏʊʫʄ 

ɵʶʃʭʃ 
ȉʃ 

Ȉɲʊʉ 
ɵʶʃʭʃ 
ǳǕ ʃ 

Ȉɲʊʉ 
ɵʶʃʭʃ 
ʏʊʫʄ 

ȋɷȃʃʨʇǐɦʁʆɹ 

ʀǕʨɰǐʫɴʆʧʇʆɦȌ ɰ  ˎ ,ˎ  ˎ  ̠ ˏˎ  ˎ  ̠  ˏ ,̞  ̞ ˏ  ː ˗ ,ː  ˑ ˏ  ˑ
ʀǕʨɰǐʫɴʁʨʅȚʊ  ˒ ˒ ,˒  ˒  ˓ ˓ ,˓  ̝  ̠  ̝ ˒ ,̝  ː  ̞ ˓ ,ˑ  ̟ ˏ  ˑ
ʀǕʨʏǗȉʄ̡̒ɿǗɲʩ̫ȐǍʃ  ̟ ˖ ,̟  ̠  ˏ ˏ ,ˏ  ˏ  ̠ ˏ  ˑ ˏˎ  ˎ  ˎ ,ˎ  ˎ ˏ  ˑ

ʱʏɠʈȋʄ 
ʀǕʨɰǐʫɴʆʧʇʆɦȌ ɰ  ˎ ,ˎ  ˎ  ː ˏˎ  ˎ  ː  ˎ ,ˎ  ˎ  ̟ ˏˎ  ˎ  ̟
ʀǕʨɰǐʫɴʁʨʅȚʊ  ˏ ˓ ,ˎ  ˎ  ˏ ˓ ,ˎ  ˎ  ː  ˒ ˓ ,ˎ  ˎ  ˒ ˓ ,ˎ  ˎ  ̟
ʀǕʨʏǗȉʄ̡̒ɿǗɲʩ̫ȐǍʃ  ː ˏˎ  ˎ  ˎ ,ˎ  ˎ  ː  ̟ ˏˎ  ˎ  ˎ ,ˎ  ˎ  ̟

Ǘʆ̫ʏʨʐʃʫ 
ʀǕʨɰǐʫɴʆʧʇʆɦȌ ɰ  ˏ ˏ *ː˓  ̞ ˖ *̞˓  ̟  ˎ *ˎˎ  ̝ ˏˎ  ˎ  ̝
ʀǕʨɰǐʫɴʁʨʅȚʊ  ˒ ˓ *ˎˎ  ˒ ˓ *ˎˎ  ̟  ˒ ˔ *̝̞   ː ˑ *ˑˑ   ̝
ʀǕʨʏǗȉʄ̡̒ɿǗɲʩ̫ȐǍʃ  ˒ ˓ *ˎˎ  ˒ ˓ *ˎˎ  ̟  ˒ ˔ *̝̞   ː ˑ *ˑˑ   ̝
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Ȁȋɴˏ,̝ ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈ǱʊȀʈʏɰʈǕȈʆʃʧɴʌʧʏʉˀ  

ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ 

ʃȍʃʫʌɿǌʃ̔ɺʁɦɾ ʊ̈Ǳʊ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ Ȉɲʊʉ
ȉʃ 

ɵʶʃʭʃ Ȉɲʊʉ
ǳǕ ʃ 

ʏʊʫʄ ɵʶʃʭʃ Ȉɲʊʉ
ȉʃ 

ɵʶʃʭʃ Ȉɲʊʉ
ǳǕ ʃ 

ʏʊʫʄ 

ȋɷȃʃʨʇǐɦʁʆɹ 

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖ
ɰɿʏ̒ȉƾʋʻrʃǱʊʅʋʧɿʁʁʃʧɹ ʜ
ʱʏȍɰʈǕ 

ː  ː ˖ *ˏ˓  ˓ ˏ *̟˓ ː  ̞ ː  ː ˕ *̟̝  ̝ ː *ˏ˒ ː  ̟

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖ
ɰɿʏ̒ȉƾ ʋʻʃrǱʊɺʩɰɷɣǃʬʃʃʧɴ
ɵ̡ɰǶʉȃɿʫɵʬʋʁʁʃʧɹʜɦ ʏȍɰʈǕ 

ˏ  ˑ ˒ *̟ˏ ˏ  ˒ ˓ *ˏ̠ ː  ̞ ˏ  ˓ ˓ *ˑ̝ ˏ  ˑ ˒ *̝˒ ː  ̟

ʏɰʈǕȈʆǳǗʁʁʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃ
ɲʭʊʡǖɰɿʻʏȉƾ ʋʻʏǗȉʄ̒ɺʁɦɾ ʊ̈Ǳʊ
ɰǐʫɴǗɲʩ̫ȐǍʃɺʬɵǸǗʄʆˀʃǏ̡ʀȂʜʁ
ǗʄɿʧʄɿǌʧǱʊʏǗȉʄǱ̒ʊʄɤǃʁʧɹ
ɲɾ ʃɦʉǖʜɰʫʁʆǖʬʁˀʊ 

ˏ  ˓ ˓ *˓̝ ˏ  ː ˒ *˒˒ ː  ̞ ˏ  ̞ ˔ *ˎ̞  ˏ  ˏ ˑ *̠ˑ  ː  ̟

ʱʏɠʈȋʄ 

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖɰɿ̒ʏȉƾʋʻrʃǱʊʅʋʧɿʁʁʃʧɹ
ʜɦ ʏȍɰʈǕ 

ˏ  ˎ ˏˎ  ˎ  ˎ *ˎˎ ˏ  ˎ ˏ  ˎ ˓ *˓̝  ̟ ˒ *˒˒ ˏ  ̟

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖ ɰɿʻʏȉƾʋʻrʃǱʊɺʩɰɷɣǃʬʃ
ʃʧɴ̡ɵɰǶʉȃɿʫɵʬʋʁʁʃʧɹʜ
ʱʏȍɰʈǕ 

 ̞ ˕ *ˎˎ  ˑ ˑ *ˎˎ ˏ  ˎ  ̞ ˑ *̟̠ ˏ  ˏ ˔ *ˏˏ ˏ  ̟

ʏɰʈǕȈʆǳǗʁʁʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃ
ɲʭʊʡǖɰɿʻʏȉƾ ʋʻʏǗȉʄ̒ɺʁɦɾ ʊ̈Ǳʊ
ɰǐʫɴǗɲʩ̫ȐǍʃɺʬɵǸǗʄʆˀʃǏ̡ʀȂʜʁ
ǗʄɿʧʄɿǌʧǱʊʏǗȉʄǱ̒ʊʄɤǃʁʧɹ
ɲɾ ʃɦʉǖʜɰʫʁʆǖʬʁˀʊ 

 ˑ ˑ *ˎˎ  ̞ ˕ *ˎˎ ˏ  ˎ ˏ  ː ˔ *̝̞   ̝ ˑ *ˑˑ  ˏ  ̟



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
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Ȁȋɴˏ,̞ ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽɺʁɦɾ ʊ̈ǱʊȀʈǗɲʩ̫ȐǍʃʄɦɴƼ̈ɿʃʧɴʌʧʏʉˀ  

ȅʃʄɦɴƼ̈ɿɦʑɴ̈ɦǻʉ 

ʌʧʂʨȐ ɚʏǌʀǕʨʜɦʂǙ̈ʡǖǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ̒
ʌʧʂʨȐ ɚʏǌ ʇʏǌʫȈʊ&ʑʬɷʨʏǎʨɰ' ʏɰʈǕȈʆǳʶǗʁ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 

ȋɷȃʃʨʇǐɦʁʆɹ 
Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴ
ʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈ ː  ː ˖ *̟ˎ ː  ˏ ˔ *ˑ̝ ˏ  ː ˖ *ˎˎ ˏ  ˓ ˔ *˓ː  ˏ  ˑ˖ *̝̞  ˏ  ̝˔ *̝̞  

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉ
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ  ˑ ˏ *ːˎ  ̟ː *˒ː   ˑ ː *ˎˎ  ̝ ː *̝ˏ  ˎ *ˎˎ  ˓ ː *ˎ̟ 

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ  ˎ *ˎˎ  ˒ ˏ *ːˏ  ˎ *ˎˎ  ː *̟̞   ːˏ *ˑˑ   ˑ ˏ *ː˓ 
ʏʊʫʄ ː  ˓ ˏˎ  ˎ ˑ  ˑ ˏˎ  ˎ ˏ  ˓ ˏˎ  ˎ ː  ˑ ˏˎ  ˎ ˏ  ˓ ˏˎ  ˎ ː  ˒ ˏˎ  ˎ

ʱʏɠʈȋʄ 
Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴ
ʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈ ˏ  ˎ˖ *ˑˑ  ˏ  ˎ ˕ *̝̠  ̞ ˖ *̞˓  ̞ ˖ *̞˓  ˑ ˏˎ  ˎ ˏ  ː˖ *˓̞  

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉ
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ  ː ˏ *̝̞   ˑː *ˑˏ  ˏ ˏ *ː˓  ˏ ˏ *ː˓  ˎ *ˎˎ  ːˏ *˒ˑ  

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ  ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ 

ʏʊʫʄ ˏ  ː ˏˎ  ˎ ˏ  ˑ ˏˎ  ˎ  ̟ ˏˎ  ˎ  ̟ ˏˎ  ˎ  ˑ ˏˎ  ˎ ˏ  ˒ ˏˎ  ˎ

Ǘʆ̫ʏʨʐʃʫ 
ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖɰɿ̒ʏȉƾʋʻrʃǱʊʅʋʧɿʁʁʃʧɹ
ʜɦ ʏȍɰʈǕ 

ˏ  ː ˖ *˓̞   ː ˏ *˒ˑ  ˏ  ˒  ː ˔ *̝̞   ˏ ˑ *ˑˑ   ˑ

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊ
ʡǖɰɿʏ̒ȉƾʋʻrʃǱʊɺʩɰɷɣǃʬʃ
ʃʧɴ̡ɵɰǶʉȃɿʫɵʬʋʁʁʃʧɹʜ
ʱʏȍɰʈǕ 

 ̝ ˒ *ː̠  ̟ ˓ *̞ˏ ˏ  ˒  ˎ *ˎˎ  ˑ ˏˎ  ˎ  ˑ

ʏɰʈǕȈʆǳǗʁʁʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃ
ɲʭʊʡǖɰɿʻʏȉƾ ʋʻʏǗȉʄ̒ɺʁɦɾ ʊ̈Ǳʊ
ɰǐʫɴǗɲʩ̫ȐǍʃɺʬɵǸǗʄʆˀʃǏ̡ʀȂʜʁ
ǗʄɿʧʄɿǌʧǱʊʏǗȉʄǱ̒ʊʄɤǃʁʧɹ
ɲɾ ʃɦʉǖʜɰʫʁʆǖʬʁˀʊ 

 ˒ ː *̟̝ ˏ  ˎ ˕ *ˏ˒ ˏ  ˒  ˑ ˏˎ  ˎ  ˎ *ˎˎ  ˑ
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Ǘʆ̫ʏʨʐʃʫ 
Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴ
ʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈ  ̠ ˔ *ˎˎ  ː ˔ *̝̞   ̝ ˏˎ  ˎ  ˎ *ˎˎ  ˑ˕ *˓ˎ  ˑ ˏˎ  ˎ

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉ
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ  ˏ *̝̞   ˏˑ *ˑˑ   ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ 

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ  ˓ˑ *ˑˑ   ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ  ˏ ː *˓ˎ  ˎ *ˎˎ 
ʏʊʫʄ ˏ  ˓ ˏˎ  ˎ  ˑ ˏˎ  ˎ  ̝ ˏˎ  ˎ  ˎ *ˎˎ  ˒ ˏˎ  ˎ  ˑ ˏˎ  ˎ

 
Ȁȋɴˏ,̟ ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊȀʈʏɰʈǕȈʆʃʧɴʌʧʏʉˀ  

ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ 

ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ Ȉɲʊʉ 
ȉʃ 

ɵʶʃʭʃ Ȉɲʊʉ
ǳǕ ʃ 

ʏʊʫʄ ɵʶʃʭʃ Ȉɲʊʉ
ȉʃ 

ɵʶʃʭʃ Ȉɲʊʉ
ǳǕ ʃ 

ʏʊʫʄ 

ȋɷȃʃʨʇǐɦʁʆɹ 

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒
ʏȉƾʋʻrʃǱʊʅʋʧɿʁʁʃʧɹ ʜɦʏȍɰʈǕ 

ˏ  ˑ˕ *̝˓  ˒ː *ˑ˓ ˏ  ̞ ˏ  ˎˑ *̟˓ ˏ  ̝˔ *ˏ˓ ː  ̝

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹʈʫʃɲʭʊʡǖɰɿʻ
ʏȉƾ ʋʻʃrǱʊɺʩɰɷɣǃʬʃʃʧɴ̡ɵɰǶʉ
ȃɿʫɵʬʋ ʁʁʃʧɹ ʜɦʏȍɰʈǕ 

 ̟˒ *̞ˏ  ̠˓ *ː̠ ˏ  ̞ ˏ  ̝˔ *ˏ˓ ˏ  ˎˑ *̟˓ ː  ̝

ʏɰʈǕȈʆǳǗʁʁʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖ
ɰɿʏ̒ȉƾʋʏ̒Ǘȉʄ̒ɺʁɦɾ ʊ̈ǱʊɰǐʫɴǗɲʩ̫ȐǍʃ
ɺʬɵǸ ǗʄʆˀʃǏʲʀȂʶʜǗʄɿʧʄɿǌʧǱʊʏǗȉʄ̒Ǳʊ
ʄɤǃʁʧɹɲɾ ʃɦʉǖʜɰʫʁʆǖʬʁˀʊ 

 ̟˒ *̞ˏ  ̠˓ *ː̠ ˏ  ̞ ː  ˓˗ *̝ː   ˏ ˑ*̟ ː  ̝

ʱʏɠʈȋʄ 

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒
ʏȉƾʋʻrʃǱʊʅʋʧɿʁʁʃʧɹ ʜɦʏȍɰʈǕ 

 ˑ˔ *ˎˎ  ː˒ *ˎˎ  ˓  ː˒ *ˎˎ  ˑ˔ *ˎˎ  ˓

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹʈʫʃɲʭʊʡǖɰɿʻ
ʏȉƾʋʻrʃǱʊɺʩɰɷɣǃʬʃʃʧɴ̡ɵɰǶʉ
ȃɿʫɵʬʋʁʁʃʧɹ ʜɦʏȍɰʈǕ 

 ˒˖ *ˎˎ  ˏː *ˎˎ  ˓  ˒˖ *ˎˎ  ˏː *ˎˎ  ˓

ʏɰʈǕȈʆǳǗʁʁʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖ
ɰɿ̒ʏȉƾʋʏ̒Ǘȉʄ̒ɺʁɦɾ ʊ̈ǱʊɰǐʫɴǗɲʩ̫ȐǍʃ
ɺʬɵǸǗʄʆˀʃǏʲʀȂʶʜǗʄɿʧʄɿǌʧǱʊʏǗȉʄ̒Ǳʊ
ʄɤǃʁʧɹɲɾ ʃɦʉǖʜɰʫʁʆǖʬʁˀʊ 

 ˒˖ *ˎˎ  ˏː *ˎˎ  ˓  ː˒ *ˎˎ  ˑ˔ *ˎˎ  ˓
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Ȁȋɴˏ,̠ ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃʽʁʨʅȚʊȀʈǗɲʩ̫ȐǍʃʄɦɴƼ̈ɿʃʧɴʌʧʏʉˀ  

Ǘɲʩ̫ȐǍʃʄɦɴƼʨɿ 

ɺʁɦɾ ʊ̈ǱʊʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ʏȉƾʋ ̒
ǱʊʊɵȄ

ʜʱʌɵɱǁʄʻʅʋʧɿʅʋ 
ǱʊʲɵɰǶʉ ʜǻɰʻ
Ȁʶɴʅʋʧɿʅʋ 

ǱʊʅǜʆǙʅȚʉ ʜǻɰʻɿʳʈǘ
ʅʋʧɿʅʋ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
 ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 

ȋɷȃʃʨʇǐɦʁʆɹ 
Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴ
ʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈ 

 ̠ ˔ *ˎˎ ˏ  ˎ ˏˎ  ˎ  ̝ ˔ *̝̞  ˏ  ˓ ˕ *˓ˎ  ̞ ˖ *̞˓ ː  ˒˕ *̞˒ 

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉ
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ 

 ˓ˑ *ˑˑ   ˎ *ˎˎ  ˑˑ *ˑˑ   ˑ ˏ *˓ˎ  ˏ ˏ *ː˓  ˒ ˏ *ː̠ 

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ  ˏ *̝̞   ˎ *ˎˎ  ˎ *ˎˎ  ː ˏ *ˎˎ  ˎ *ˎˎ  ˑ *̠̞  

ʏʊʫʄ ˏ  ˓ ˏˎ  ˎ ˏ  ˎ ˏˎ  ˎ  ̠ ˏˎ  ˎ ː  ˎ ˏˎ  ˎ  ̟ ˏˎ  ˎ ˑ  ˏ ˏˎ  ˎ

ʱʏɠʈȋʄ 
Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴ
ʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈ 

 ˑ ˏˎ  ˎ  ː ˓ *ˎˎ  ˒ ˏˎ  ˎ  ˒ ˖ *ˎˎ  ˒ ˏˎ  ˎ  ː ˏˎ  ˎ

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉ
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ 

 ˎ *ˎˎ  ː ˓ *ˎˎ  ˎ *ˎˎ  ˏ ː *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ 

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ  ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ  ˎ *ˎˎ 

ʏʊʫʄ  ˑ ˏˎ  ˎ  ˒ ˏˎ  ˎ  ˒ ˏˎ  ˎ  ˓ ˏˎ  ˎ  ˒ ˏˎ  ˎ  ː ˏˎ  ˎ

Ǘʆ̫ʏʨʐʃʫ 
ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒
ʏȉƾʋʻrʃǱʊʅʋʧɿʁʁʃʧɹ ʜʱʏȍɰʈǕ 

 ̠˕ *˓ˎ  ˑː *˓ˎ ˏ  ː  ːː *ːː   ̞̞ *̞̟  ̠

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹʈʫʃɲʭʊʡǖɰɿʻ
ʏȉƾ ʋʻʃrǱʊɺʩɰɷɣǃʬʃʃʧɴ̡ɵɰǶʉ
ȃɿʫɵʬʋʁʁʃʧɹ ʜɦʏȍɰʈǕ 

 ̞˓ *̟ˑ   ˓˒ *ˏ̞  ˏ  ː  ˑˑ *ˑˑ   ̝˔ *̝̞   ̠

ʏɰʈǕȈʆǳǗʁʁʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖ
ɰɿ̒ʏȉƾʋʏ̒Ǘȉʄ̒ɺʁɦɾ ʊ̈ǱʊɰǐʫɴǗɲʩ̫ȐǍʃ
ɺʬɵǸǗʄʆˀʃǏʲʀȂʶʜǗʄɿʧʄɿǌʧǱʊʏǗȉʄ̒Ǳʊ
ʄɤǃʁʧɹɲɾ ʃɦʉǖʜɰʫʁʆǖʬʁˀʊ 

 ̞˓ *̟ˑ   ˓˒ *ˏ̞  ˏ  ː  ̠ ˏˎ  ˎ  ˎ *ˎˎ  ̠
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Ǘʆ̫ʏʨʐʃʫ 
Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴ
ʜǸʈʭʉǗɰɧʈʐʺʫʃʱʈ 

 ̠ ˕ *˓ˎ  ː ˏˎ  ˎ  ̞˕ *̞̟  ˑ ˏˎ  ˎ  ̞ ˕ *ˎˎ  ̠ ˏˎ  ˎ

Ǘɲʩ̫ȐǍʃɱǘʭʃʟɴʜǸʈʭʉ
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ 

 ː ˏ *̝̞   ˎ *ˎˎ  ˏ ˏ *ˏˏ  ˎ *ˎˎ  ː ː *ˎˎ  ˎ *ˎˎ 

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿ  ˏ *̟ˑ   ˎ *ˎˎ  ˏ ˏ *ˏˏ  ˎ *ˎˎ  ˏ ˏ *ˎˎ  ˎ *ˎˎ 
ʏʊʫʄ ˏ  ː ˏˎ  ˎ  ː ˏˎ  ˎ  ̠ ˏˎ  ˎ  ˑ ˏˎ  ˎ ˏ  ˎ ˏˎ  ˎ  ̠ ˏˎ  ˎ

Ȁȋɴˏ,ˏ ɵˎʁʃʭʃʃʧɴȈɲʊʉ ʃrǗɲʩ̫ȐǍʃȉʃʃȍʃʫʌɿǌʃ̔Ǘɲʄ̒ǗɲɴȀʈʏɰʈǕȈʆʃʧɴʌʧʏʉˀ  

ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ 

ʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ Ȉɲʊʉ 
ȉʃ 

ɵʶʃʭʃ Ȉɲʊʉ 
ǳǕ ʃ 

ʏʊʫʄ ɵʶʃʭʃ Ȉɲʊʉ
ȉʃ 

ɵʶʃʭʃ Ȉɲʊʉ
ǳǕ ʃ 

ʏʊʫʄ 

ȋɷȃʃʨʇǐɦʁʆɹ 

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖ
ɰɿ̒ʏȉƾʋɰ̒ǐʫɴǱʊʒʃʫʌɿǌʂʫʊɰʧɵǁ 

ˏ  ̝˓ *̠ˑ  ˏ  ˏ˒ *ˎ̞  ː  ̞ ˑ  ˎ˖ *ˑˑ   ̝ ˏ *̝̞  ˑ  ̝

ʌʧʂʨȐ ɚʏǌǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃ 
ɲʭʊʡǖɰɿ̒ʏȉƾʋʻɦȵɰ̡ʃǘɴɦʂǙ̈Ǳʊ 

ː  ː ˖ *ˏ˓  ˓ ˏ *̟˓ ː  ̞ ˑ  ˑ˗ *ˏ̞   ˑ *̟ˑ  ˑ  ̝

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ 
ʏȉƾʋɰ̒ǐʫɴǱʊʁʁȄɰ̒ʁʁʃɴǲɴɦǗȢ ˏ  ː ˒ *˒˒ ˏ  ˓ ˓ *˓̝ ː  ̞ ː  ̝˕ *ːː  ˏ  ˎ ː *̞̟ ˑ  ̝

ʱʏɠʈȋʄ 

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖ
ɰɿ̒ʏȉƾʋɰ̒ǐʫɴǱʊʒʃʫʌɿǌʂʫʊɰʧɵǁ 

 ˏ ˏˎ  ˎ  ˎ *ˎˎ  ˏ ˏ  ː˕ *˓ˎ  ˒ ː *˓ˎ ˏ  ̝

ʌʧʂʨȐ ɚʏǌǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃ 
ɲʭʊʡǖɰɿ̒ʏȉƾʋʻɦȵɰ̡ʃǘɴɦʂǙ̈Ǳʊ  ˏ ˏˎ  ˎ  ˎ *ˎˎ  ˏ ˏ  ˑ˖ *ˏˑ   ˑ ˏ *̟̟ ˏ  ̝

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ 
ʏȉƾʋɰ̒ǐʫɴǱʊʁʁȄɰ̒ʁʁʃɴǲɴɦǗȢ  ˏ ˏˎ  ˎ  ˎ *ˎˎ  ˏ ˏ  ˏ ˔ *̟̟  ˓ ˑ *ˏˑ  ˏ  ̝

Ǘʆ̫ʏʨʐʃʫ 
ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻ
ʏȉƾʋɰ̒ǐʫɴǱʊʒʃʫʌɿǌʂʫʊɰʧɵǁ 

 ̝ ˔ *ˎˎ  ˒ ˒ *ˎˎ ˏ  ˎ  ˒ ˖ *ˎˎ  ˏ ː *ˎˎ  ˓

ʌʧʂʨȐ ɚʏǌǗɲʄ̒ǗɲɴʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃ 
ɲʭʊʡǖɰɿ̒ʏȉƾʋʻɦȵɰ̡ʃǘɴɦʂǙ̈Ǳʊ  ̠ ˗ *ˎˎ  ˏ ˏ *ˎˎ ˏ  ˎ  ˑ ˔ *ˎˎ  ː ˒ *ˎˎ  ˓

ʌʧʂʨȐ ɚʏǌʀǕʨʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿ̒ 
ʏȉƾʋɰ̒ǐʫɴǱʊʁʁȄɰ̒ʁʁʃɴǲɴɦǗȢ 

 ˒ ˒ *ˎˎ  ̝ ˔ *ˎˎ ˏ  ˎ  ˑ ˔ *ˎˎ  ː ˒ *ˎˎ  ˓
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Ȁȋɴˏ .ˏ ɵˏʁʃʭʃʃʧɴȈɲʊʉ ʃrǱʊȍʉɿrʈǘɦʋȐ̈ ʊyʏǲʁʃ̒ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔rʃǗɲʩ̫ȐǍʃ 

ʱǳʋʄʶɾɴ 
ɱǓʏʻ ʈʂǖʈ Ȃʄ 

ʈʂǖʈȈɲ 
ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 
ȋɷȃʃʨʇǐʶʱʆɹ 

ȄʅʁʋʧɿʅʋʀǕʨɦȳǱʃ̒ʁʨʅȚʊȅʃǷʄ̒ʊʐʏˀ ː  ̞ ː ,̟  ˒ ˑ  ˎ ˑ ,ˏ  ̝ ˑ  ̟ ˒ ,ˎ  ˎ ,ː  ˑ
ǱʊɦǗʄ̈Ǘȅʏɵ̒ʁǿ ʉR&D  ȉʃǗʄʏʧʁǏʧȈʆ ˏ  ː ˏ ,ː  ̝ ˏ  ː ˏ ,ː  ̝ ˕  ˏ ˕ ,˒  ̞ ,ˏ  ˎ
ȄʈʁɰʃʬʌʄɦɵǁɰʌʧʁȘʀǕʨʏȄǘ ɴ ː  ː ː ,ˑ  ː ː  ˑ ː ,˒  ː ˓  ˎ ˓ ,ː  ̝ ,ˏ  ̟
ȄʄʁɦɵǁɰʌʧʁȘʀǕʨʏȄǘ ɴɦȳʁʨʅȚʊ ˏ  ˒ ˏ ,˒  ̞ ː  ˑ ː ,˒  ː ˓  ̟ ˔ ,ˏ  ˏ ,ˏ  ˓

ʱʏɠʈȋʄ 
ȄʅʁʋʧɿʅʋʀǕʨɦȳǱʃ̒ʁʨʅȚʊȅʃǷʄ̒ʊʐʏˀ ˏ  ː ː ,̞  ̠ ˏ  ˒ ˑ ,ː  ̝ ˏ  ̞ ˑ ,̠  ˓ ,ː  ˓
ǱʊɦǗʄ̈Ǘȅʏɵ̒ʁǿ ʉR&D  ȉʃǗʄʏʧʁǏʧȈʆ  ˑ ,̞  ˎ  ː ,˒  ̞ ˑ  ̟ ˖ ,̟  ˒ ,ˎ  ˓
ȄʈʁɰʃʬʌʄɦɵǁɰʌʧʁȘʀǕʨʏȄǘ ɴ ˏ  ˏ ː ,˓  ̝  ̝ ˏ ,˒  ˎ ː  ̝ ˔ ,ˎ  ˓ ,ˏ  ̟
ȄʄʁɦɵǁɰʌʧʁȘʀǕʨʏȄǘ ɴɦȳʁʨʅȚʊ ˏ  ̞ ˑ ,̠  ˓  ˒ ,̠  ˑ ː  ː ˓ ,ˏ  ː ,ː  ː

Ǘʆ̫ʏʨʐʃʫ 
ȄʅʁʋʧɿʅʋʀǕʨɦȳǱʃ̒ʁʨʅȚʊȅʃǷʄ̒ʊʐʏˀ ˏ  ˓ ˑ ,˒  ˏ ˏ  ˎ ː ,ː  ̞ ˏ  ̠ ˒ ,ˑ  ː ,ː  ˏ
ǱʊɦǗʄ̈Ǘȅʏɵ̒ʁǿ ʉR&D  ȉʃǗʄʏʧʁǏʧȈʆ  ˓ ˏ ,ˏ  ˒  ˒ ,̠  ˏ ˑ  ˓ ˕ ,̠  ˓ ,ˎ  ̟
ȄʈʁɰʃʬʌʄɦɵǁɰʌʧʁȘʀǕʨʏȄǘ ɴ ˏ  ˏ ː ,˓  ˎ  ̠ ː ,ˎ  ˓ ː  ˒ ˓ ,˒  ˓ ,ˏ  ̞
ȄʄʁɦɵǁɰʌʧʁȘʀǕʨʏȄǘ ɴɦȳʁʨʅȚʊ ˏ  ˎ ː ,ː  ̞  ̟ ˏ ,̟  ː ː  ̝ ˓ ,̠  ˏ ,ˏ  ˓
ɰʶɾɿʻʏȉƾ ʋʻˆ0ʈʧʃȇɰ̒ʆˀʃǏˏ ɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɦɱȚʉ ːɰǗʈʧɿȐ ʊyʏǲʁʃ̒ʈʂǖʈ ˑɰǗʈʧɿȐ ʊyʏǲʁʃ̒ɱǓʏ ̒

Ȁȋɴˏ,ˏːɵʁʃʭʃʃʧɴȈɲʊʉ ʃrǱʊȍʉɿrʈǘɦʋȐ̈ ʊyʏǲʁʃ̒ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔rʃǗɲʩ̫ȐǍʃ 

ǗʄʱʇʁʏɰʈǕȈʆʃȍʃʫʌɿǌʃʽ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 
ȋɷȃʃʨʇǐɦʁʆɹ 

ǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃǲ̔ɴɰǐʫɴǗɲʩ̫ȐǍʃ  ˑ ˑ*ˎ ˏ  ˏ *̝ˑ  

ǱʊʁʧɹʉɰǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ  ˏ *ˏˎ  ˒ *ːˑ  

ǱʊʁʧɹʉɰɦǗɲɞɴȉ́ʏʫʨʃ ʗʄɰʊɾ ʃ̔ʧɴɰʈǕʌʧʂʨ ː  ̟ ː *̞̞  ˑ  ˎ ˏ *̞ˎ 

Ǳʊʁʧɹʉɰɵʁɦɾ ɺ̫ʩɴʆʨǲɴɦǗȢ  ˑ ˑ*ˎ  ̠ *˓ˏ 

Ǳʊʄɾǌʫ̫ʄǿǌʋ ˏ  ˑ ˏ *ː̠ ˑ  ˑ ˏ *̟̟ 

Ǳʊ̡ɾ Ȅʃʁȍʃʫʌɿǌʃ̔ɦȵ ʋɦʁ̈ʨʅȚʊ  ̟ ˕*̠ ː  ˑ ˏ *ˑˏ 

ǗɲʄʻʁǗʈɴʻʳʃʊɵȄʲɰʋʈǟ ː  ˎ ˏ *̠̟ ˏ  ̞ *̠̞  

ǱʊɦʊɠʄɵʁʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ  ̝ *˓̠ ˏ  ̝ *̠ˏ 

ǱʊʱʊɠʄɵʶʏǗȉʄʻʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ ˏ  ̠ ˏ *̟̟ ˑ  ˑ ˏ *̟̟ 

ʏʊʫʄ ˏˎ  ˏ ˏˎ  ˎ ˏ˕  ̝ ˏˎ  ˎ
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ʱʏɠʈȋʄ 

ǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃǲ̔ɴɰǐʫɴǗɲʩ̫ȐǍʃ  ˏ ˑ*̟  ˏ *ˏˑ  

ǱʊʁʧɹʉɰǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ  ˎ *ˎˎ  ˏ *ˏˑ  

ǱʊʁʧɹʉɰɦǗɲɞɴȉ́ʏʫʨʃ ʗʄɰʊɾ ʃ̔ʧɴɰʈǕʌʧʂʨ  ̟ ˑ *ˎ̟ ː  ː ː *̠ˑ  

Ǳʊʁʧɹʉɰɵʁɦɾ ɺ̫ʩɴʆʨǲɴɦǗȢ  ˎ *ˎˎ  ̞ *̠ˑ  

Ǳʊʄɾǌʫ̫ʄǿǌʋ  ̝ ː *ˑˏ ː  ˑ ˑ *ˎ̞  

Ǳʊ̡ɾ Ȅʃʁȍʃʫʌɿǌʃ̔ɦȵ ʋɦʁ̈ʨʅȚʊ  ̝ ː *ˑˏ  ˓ *̝̞  

ǗɲʄʻʁǗʈɴʻʳʃʊɵȄʲɰʋʈǟ  ˏ ˑ*̟  ː *ː̞  

ǱʊɦʊɠʄɵʁʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ  ː ˕*̞   ˓ *̝̞  

ǱʊʱʊɠʄɵʶʏǗȉʄʻʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ  ː ˕*̞   ̠ ˏ *ːˎ 

ʏʊʫʄ ː  ̝ ˏˎ  ˎ ˕  ˓ ˏˎ  ˎ
Ǘʆ̫ʏʨʐʃʫ 

ǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃǲ̔ɴɰǐʫɴǗɲʩ̫ȐǍʃ  ̞ ˏ *ˏˑ   ˒ *̠ˑ  

ǱʊʁʧɹʉɰǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ  ˒ *̝˓  ˑ ˕*ˎ 

ǱʊʁʧɹʉɰɦǗɲɞɴȉ́ʏʫʨʃ ʗʄɰʊɾ ʃ̔ʧɴɰʈǕʌʧʂʨ ˏ  ̠ ˑ *ˎ̝  ̟ ˏ *̟̝ 

Ǳʊʁʧɹʉɰɵʁɦɾ ɺ̫ʩɴʆʨǲɴɦǗȢ  ː ˑ*ː   ː *˒̞  

Ǳʊʄɾǌʫ̫ʄǿǌʋ  ˓ *̟ˏ  ̞ ˏ *̝ˑ  

Ǳʊ̡ɾ Ȅʃʁȍʃʫʌɿǌʃ̔ɦȵ ʋɦʁ̈ʨʅȚʊ ˏ  ˎ ˏ *̝ˏ  ̟ ˏ *̟̝ 

ǗɲʄʻʁǗʈɴʻʳʃʊɵȄʲɰʋʈǟ  ̝ *̠̞   ː *˒̞  

ǱʊɦʊɠʄɵʁʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊ  ˒ *̝˓  ˓ ˏ *ˏ̝ 

ǱʊʱʊɠʄɵʶʏǗȉʄʻʃȍʃʫʌɿǌʃʽǗɲʄʻǗɲɴ  ˓ *̟ˏ  ˒ *̠ˑ  

ʏʊʫʄ ˔  ː ˏˎ  ˎ ˒  ˑ ˏˎ  ˎ

Ȁȋɴˏ,ˏ ʈˑʂǖʈȈɲʳʃɰǗʈʧɿȐ ʊyʏǲʁʃ̒rʃɦǳʋʄʁɾ ɴɦʋǱ̈ʊʒʃʫʌɿǌʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ  

ʱǳʋʄʶɾɴ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ȋɷȃʃʨʇǐɦʁʆɹ 

ɺɦ̈ʈǑʨɷʁʃʭʏʅʋʧɿʅʋ ɺ̡ʋʋʫʄɦǶʋ *ˏ̝ *ˏ̟ 

ʄɦɴƼ̈ʃɲʫɾ Ȉʆʅʋʧɿʅʋ ˑ*ː  *ː˓ 

ɺɦ̈ʈǑʨʆɦǗɴ̈ɰʄɦɴƼ̈ʃʈʫɱʁʁʃʧɹ *ː̝ *ː˓ 

ɺɦ̈ʈǑʨʄɦɴƼ̈ɿʁʨʅȚʊʀǕʨʜʄɦɴƼ̈ʃɵʁ̡ɾ ɰʁʨʅȚʊ *ː˒ *ː̞  
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ɺɦ̈ʈǑʨʄʁɦʆɹʄʁʄɣǆɿǌʧʃʧɴʄʁǻǈʃ *ːˏ *ːˎ 

ǱɿʻʄʃǍʉɿʳʈǘʆʋɰʈǕ *ː̝ *ːˎ 

Ǳɿ̒ʄʃǍʉ Ǘɦʄ̈Ǘȅʏʌ̒ɿǍʫȃɿʫɦɺ̈ʈ *ːˏ *ˏ̝ 

Ǳɿ̒ʄʃǍʉ Ǘɦʄ̈Ǘȅʏȁ̒ʈʆʋ *ːˎ *ˏ̝ 

ɺɦ̈ʈǑʨǱɿ̒ʄʃǍʉǱʊʄ̫́ȇʋʄ̒ʊʧȐǍʃ *ˏ̟ *ˏ̠ 

ɺɦ̈ʈǑʨɦǗʄ̈ǗȅʏǱ̒ʊɦʋɰ̈ʁʩɰɵʧɿǌɷʁʃʭʉʕɾ Ȃʃ˄ʋ  ˄ *ˏ˒ *ˏ̝ 

ʏʊʫʄʈʂǖʈȈɲ *ːː  *ːˎ 
ʱʏɠʈȋʄ 

ɺɦ̈ʈǑʨɷʁʃʭʏʅʋʧɿʅʋ ɺ̡ʋʋʫʄɦǶʋ *ˏ̞  *ː˓ 

ʄɦɴƼ̈ʃɲʫɾ Ȉʆʅʋʧɿʅʋ *ː̞  ˑ*ˏ 

ɺɦ̈ʈǑʨʆɦǗɴ̈ɰʄɦɴƼ̈ʃʈʫɱʁʁʃʧɹ *ːː  *ː˓ 

ɺɦ̈ʈǑʨʄɦɴƼ̈ɿʁʨʅȚʊʀǕʨʜʄɦɴƼ̈ʃɵʁ̡ɾ ɰʁʨʅȚʊ *ːː  *ː̠ 

ɺɦ̈ʈǑʨʄʁɦʆɹʄʁʄɣǆɿǌʧʃʧɴʄʁǻǈʃ *ˏ˒ *ːˏ 

ǱɿʻʄʃǍʉɿʳʈǘʆʋɰʈǕ *ːː  *ː˓ 

Ǳɿ̒ʄʃǍʉ Ǘɦʄ̈Ǘȅʏʌ̒ɿǍʫȃɿʫɦɺ̈ʈ *ˏ˓ *ːˎ 

Ǳɿ̒ʄʃǍʉ Ǘɦʄ̈Ǘȅʏȁ̒ʈʆʋ *ˏ̟ *ˏ̟ 

ɺɦ̈ʈǑʨǱɿ̒ʄʃǍʉǱʊʄ̫́ȇʋʄ̒ʊʧȐǍʃ *ˏ̠ *ˏ̟ 

ɺɦ̈ʈǑʨɦǗʄ̈ǗȅʏǱ̒ʊɦʋɰ̈ʁʩɰɵʧɿǌɷʁʃʭʉʕɾ Ȃʃ˄ʋ  ˄ *ˏ˓ *ːˎ 

ʏʊʫʄʈʂǖʈȈɲ *ˏ̠ *ːˑ  
Ǘʆ̫ʏʨʐʃʫ 

ɺɦ̈ʈǑʨɷʁʃʭʏʅʋʧɿʅʋ ɺ̡ʋʋʫʄɦǶʋ *ˏ˒ *ˏ˓ 

ʄɦɴƼ̈ʃɲʫɾ Ȉʆʅʋʧɿʅʋ ˑ*ˎ *ˏ̠ 

ɺɦ̈ʈǑʨʆɦǗɴ̈ɰʄɦɴƼ̈ʃʈʫɱʁʁʃʧɹ *ː̝ *ˏ̟ 

ɺɦ̈ʈǑʨʄɦɴƼ̈ɿʁʨʅȚʊʀǕʨʜʄɦɴƼ̈ʃɵʁ̡ɾ ɰʁʨʅȚʊ *ːː  *ːˏ 

ɺɦ̈ʈǑʨʄʁɦʆɹʄʁʄɣǆɿǌʧʃʧɴʄʁǻǈʃ *ˏ̟ *ˏ̝ 

ǱɿʻʄʃǍʉɿʳʈǘʆʋɰʈǕ *ˏ˓ *ˏ̞  

Ǳɿ̒ʄʃǍʉ Ǘɦʄ̈Ǘȅʏʌ̒ɿǍʫȃɿʫɦɺ̈ʈ *ˏ̝ *ˏ̞  

Ǳɿ̒ʄʃǍʉ Ǘɦʄ̈Ǘȅʏȁ̒ʈʆʋ *ˏ̞  *ˏ̝ 

ɺɦ̈ʈǑʨǱɿ̒ʄʃǍʉǱʊʄ̫́ȇʋʄ̒ʊʧȐǍʃ *ˏ̠ *ːˏ 

ɺɦ̈ʈǑʨɦǗʄ̈ǗȅʏǱ̒ʊɦʋɰ̈ʁʩɰɵʧɿǌɷʁʃʭʉʕɾ Ȃʃ˄ʋ  ˄ *ˏˑ  *ˏˑ  

ʏʊʫʄʈʂǖʈȈɲ *ˏ̠ *ˏ̞  



ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽʱȵȋɷȃʃʨʇǐʶʱʆɹʱɱɿǌʱʏɠʈȋʄʃʧɴɦ ɱɿǌǗʆ̫ʏʨʐʃʫǷǐ ʶːˎː  ː
    

ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  97 

Ȁȋɴˏ,ˏ ʈ˒ʂǖʈȈɲʳʃɰǗʈʧɿǗʄʏʧʁǏȈʆrʃʃȍʃʫʌɿǌʃ̔ʅʋʧɿʅʋ ʃʧɴɺʁɦɾ ʊ̈ǱʊȀʈʌʧʏʉˀ  

ǗʄʏʧʁǏȈʆ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ȋɷȃʃʨʇǐɦʁʆɹ 

ʄɦɴƼ̈ʃʃʬʌʈʫɱʁʁʃʧɹʅʋʧɿʅʋ *ː˒ *ː̝ 

ȅʃɵʬʋʁʨʅȚʊʀǕʨʜʄɦɴƼ̈ʃɵʁ̡ɾ ɰʁʨʅȚʊ *ː˓ *ː̝ 

ȅʃ̡ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜʱʏȍɰʈǕ *ː̞  *ː̠ 

ȅʃɦʂǙ̈ʡǖǗʄɦʏʊ̈ɦʑɴ̈ʃʬʌȈʆʄɿ̡̒ʄʃrʃʅʋʧɿʅʋ ʜɦʏȍɰʈǕ *ː̞  *ː̟ 

ʄɦɴƼ̈ʃʏʈɿǍȈʆʏǗȉʄ̒ʅʋʧɿɰʈǕʜɦʏȍɰʈǕ *ː̝ *ː̞  

ȅʃǱɿ̒ʄʃǍʉɿrʈǘʆʋɰʈǕɰǐʫɴʈʭʉʟɰȀʅʋʧɿʜȅʃʅǌʋ ̒ *ˏ̠ *ˏ̟ 

ǱɿʻʄʃǍʉʏȉǔ ʊʸʜȁʈʆʋɰǐʫɴʈʭʉʟɰȀʅʋʧɿʜȅʃʅǌʋ ̒ *ːˎ *ˏ̠ 

Ǳɿ̒ʄʃǍʉǱʊʄ̫́ȇʋʄ̒ʊʧȐǍʃʜʄɦɴƼ̈ʃʏʫɱȈʆʃʧɴʏʫʌɿǍȈʆ *ːˏ *ːˏ 

ȅʃɦǳʊʆʄʁʄǑɣǆɿǌʧʜʄʁǻǈʃ *ːˎ *ːˑ  

ʄɦɴƼ̈ʃɿrʈǘʄ̡ʃǍʈ *ːˏ *ːˎ 

ʏʊʫʄʈʂǖʈȈɲ *ːˑ  *ː˒ 
ʱʏɠʈȋʄ 

ʄɦɴƼ̈ʃʃʬʌʈʫɱʁʁʃʧɹʅʋʧɿʅʋ *ː˓ *ː̝ 

ȅʃɵʬʋʁʨʅȚʊʀǕʨʜʄɦɴƼ̈ʃɵʁ̡ɾ ɰʁʨʅȚʊ *ː̝ *ː̞  

ȅʃ̡ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜɦʏȍɰʈǕ *ː̟ ˑ*ˏ 

ȅʃɦʂǙ̈ʡǖǗʄɦʏʊ̈ɦʑɴ̈ʃʬʌȈʆʄɿ̡̒ʄʃrʃʅʋʧɿʅʋ ʜɦʏȍɰʈǕ *ː̞  *ː̠ 

ʄɦɴƼ̈ʃʏʈɿǍȈʆʏǗȉʄ̒ʅʋʧɿɰʈǕʜɦʏȍɰʈǕ *ː̞  *ː̟ 

ȅʃǱɿ̒ʄʃǍʉɿrʈǘʆʋɰʈǕɰǐʫɴʈʭʉʟɰȀʅʋʧɿʜȅʃʅǌʋ ̒ *ˏ̠ *ːˎ 

ǱɿʻʄʃǍʉʏȉǔ ʊʸʜȁʈʆʋɰǐʫɴʈʭʉʟɰȀʅʋʧɿʜȅʃʅǌʋ ̒ *ːˎ *ːː  

Ǳɿ̒ʄʃǍʉǱʊʄ̫́ȇʋʄ̒ʊʧȐǍʃʜʄɦɴƼ̈ʃʏʫɱȈʆʃʧɴʏʫʌɿǍȈʆ *ːˎ *ːː  

ȅʃɦǳʊʆʄʁʄǑɣǆɿǌʧʜʄʁǻǈʃ *ːˎ *ːˑ  

ʄɦɴƼ̈ʃɿrʈǘʄ̡ʃǍʈ *ːˏ *ːˏ 

ʏʊʫʄʈʂǖʈȈɲ *ːˑ  *ː˓ 
Ǘʆ̫ʏʨʐʃʫ 

ʄɦɴƼ̈ʃʃʬʌʈʫɱʁʁʃʧɹʅʋʧɿʅʋ *ː̞  *ː̝ 

ȅʃɵʬʋʁʨʅȚʊʀǕʨʜʄɦɴƼ̈ʃɵʁ̡ɾ ɰʁʨʅȚʊ *ː̝ *ː̞  

ȅʃ̡ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜɦʏȍɰʈǕ *ː̠ *ː̠ 
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ʌʧʁȘȐǍʃǸɿʧʏǍʧɿʧǗɰʏʭɴ̡ʅʃǱʊ  98 

ȅʃɦʂǙ̈ʡǖǗʄɦʏʊ̈ɦʑɴ̈ʃʬʌȈʆʄɿ̡̒ʄʃrʃʅʋʧɿʅʋ ʜɦʏȍɰʈǕ *ː̟ *ː̟ 

ʄɦɴƼ̈ʃʏʈɿǍȈʆʏǗȉʄ̒ʅʋʧɿɰʈǕʜɦʏȍɰʈǕ *ː̞  *ː̞  

ȅʃǱɿ̒ʄʃǍʉɿrʈǘʆʋɰʈǕɰǐʫɴʈʭʉʟɰȀʅʋʧɿʜȅʃʅǌʋ ̒ *ˏ̟ *ˏ̟ 

ǱɿʻʄʃǍʉʏȉǔ ʊʸʜȁʈʆʋɰǐʫɴʈʭʉʟɰȀʅʋʧɿʜȅʃʅǌʋ ̒ *ˏ̠ *ˏ̠ 

Ǳɿ̒ʄʃǍʉǱʊʄ̫́ȇʋʄ̒ʊʧȐǍʃʜʄɦɴƼ̈ʃʏʫɱȈʆʃʧɴʏʫʌɿǍȈʆ *ːˎ *ːˎ 

ȅʃɦǳʊʆʄʁʄǑɣǆɿǌʧʜʄʁǻǈʃ *ːˎ *ːˏ 

ʄɦɴƼ̈ʃɿrʈǘʄ̡ʃǍʈ *ːˎ *ːˏ 

ʏʊʫʄʈʂǖʈȈɲ *ːˑ  *ː˒ 
 
Ȁȋɴˏ,ˏ ʈ˓ʂǖʈȈɲʳʃɰǗʈʧɿǗʄʏʧʁǏȈʆrʃʃȍʃʫʌɿǌʃ̔ʁʨʅȚʊʃʧɴǗɲʄ̒ǗɲɴȀʈʌʧʏʉˀ  

ǗʄʏʧʁǏȈʆ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ȋɷȃʃʨʇǐɦʁʆɹ 

ȅʃǱɿ̒ʄʃǍʉ ʆɦʋ ʌɦȌ ɰǐʫɴǱʊɦɶǘ̈ʉɿʄʃʩɴɿǗʈɨʌǱʊʊʄʏʒ̒ɿʧʀʧɷʃ
ʜʒǐɰʅƾɿʻʅƾɴʻ 

*ː˓ *ː̝ 

ȅʃ̡ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜɦʏȍɰʈǕ *ː̞  *ː̝ 

ȅʃǱɿ̒ʄʃǍʉɿrʈǘʈʭʉʟɰȀ ʃrʁʧʃǐʅʋ ʜɦʏȍɰʈǕ *ːˏ *ːˎ 

ʏʊʫʄʈʂǖʈȈɲ *ː˒ *ː˒ 
ʱʏɠʈȋʄ 

ȅʃǱɿ̒ʄʃǍʉ ʆɦʋ ʌɦȌ ɰǐʫɴǱʊɦɶǘ̈ʉɿʄʃʩɴɿǗʈɨʌǱʊʊʄʏʒ̒ɿʧʀʧɷʃ
ʜʒǐɰʅƾɿʻʅƾɴʻ 

*ː̝ *ː̝ 

ȅʃ̡ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜɦʏȍɰʈǕ *ː̟ *ː̟ 

ȅʃǱɿ̒ʄʃǍʉɿrʈǘʈʭʉʟɰȀ ʃrʁʧʃǐʅʋ ʜɦʏȍɰʈǕ *ːˏ *ːː  

ʏʊʫʄʈʂǖʈȈɲ *ː˓ *ː̝ 
Ǘʆ̫ʏʨʐʃʫ 

ȅʃǱɿ̒ʄʃǍʉ ʆɦʋ ʌɦȌ ɰǐʫɴǱʊɦɶǘ̈ʉɿʄʃʩɴɿǗʈɨʌǱʊʊʄʏʒ̒ɿʧʀʧɷʃ
ʜʒǐɰʅƾɿʻʅƾɴʻ 

*ː˓ *ː˓ 

ȅʃ̡ɰʋʈǟɲʫɾ Ȉʆʁʁʃʧɹ ʜɦʏȍɰʈǕ *ː̞  *ː̞  

ȅʃǱɿ̒ʄʃǍʉɿrʈǘʈʭʉʟɰȀ ʃrʁʧʃǐʅʋ ʜɦʏȍɰʈǕ *ːˏ *ːˏ 

ʏʊʫʄʈʂǖʈȈɲ *ː˒ *ː˒ 
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Ȁȋɴˏ,ˏ ɵ̝ʁʃʭʃʃʧɴȈɲʊʉʁʁʭʋȅʃǱʊǳǗʁʁʆʨʊǻǈʇʧȅʋ ʋɦʃ̈ȍʃʫʌɿǌʃ̔ȀʈʏɰʈǕȈʆʃʨʈʭʉ Ȁ̌ʈʌʧʏʉˀ  

ʏɰʈǕȈʆ 
ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 

ɵʶʃʭʃ Ȉɲʊʉ ɵʶʃʭʃ Ȉɲʊʉ 
ȋɷȃʃʨʇǐɦʁʆɹ 

ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ   ˑ *̟ˑ  ː  ˒ ː *˒˓ 

ʱʏȍɰʈǕǳʶǗʁʲʅǐɰʄʱɵǁɰʱʁʏ  ˓ ˏ *ˑ̠ ː  ˒ ː *˒˓ 

ǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴȉ́ʏʫʨʃʜʄʊʧǱƽʊ ˏ  ː ˑ *ˑˑ   ̠ *̠ː  

ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʈʬʋʃʧʂʧǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ  ˏ *ː̟ ˏ  ˎ ˏ *ˎː  

ǱʊʒʃʫʱǗǳʷʆʃǏ ˏ  ˏ ˑ *ˎ̝ ˏ  ̟ ˏ *̟˒ 

ɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔  ː *˓̝  ̝ *̝ˏ 

ɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔  ː *˓̝  ̞ ˕*ˏ 

ʏʊʫʄ ˑ  ̝ ˏˎ  ˎ ˗  ̟ ˏˎ  ˎ
ʱʏɠʈȋʄ 

ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ   ˎ *ˎˎ  ̝ ˏ *ˑ̝ 

ʱʏȍɰʈǕǳʶǗʁʲʅǐɰʄʱɵǁɰʱʁʏ  ˎ *ˎˎ  ̠ ː *ˎ˓ 

ǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴȉ́ʏʫʨʃʜʄʊʧǱƽʊ  ˏ ː *˓ˎ  ̟ ˏ *̟ː  

ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʈʬʋʃʧʂʧǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ  ˎ *ˎˎ  ˏ *ːˑ  

ǱʊʒʃʫʱǗǳʷʆʃǏ  ˑ ˕ *˓ˎ ˏ  ː ː *̞ˑ  

ɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔  ˎ *ˎˎ  ˑ *̝̟ 

ɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔  ˎ *ˎˎ  ˓ ˏ *ˏ˒ 

ʏʊʫʄ  ˒ ˏˎ  ˎ ˒  ˒ ˏˎ  ˎ
Ǘʆ̫ʏʨʐʃʫ 

ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ   ̝ ˏ *˓̟  ˓ ˏ *˒̞  

ʱʏȍɰʈǕǳʶǗʁʲʅǐɰʄʱɵǁɰʱʁʏ  ˓ ˏ *ˑː   ̝ ˏ *̞̝ 

ǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴȉ́ʏʫʨʃʜʄʊʧǱƽʊ  ̠ ː *ˑ̞   ˒ ˏ *ˏ̟ 

ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʈʬʋʃʧʂʧǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ  ˓ ˏ *ˑː   ˓ ˏ *˒̞  

ǱʊʒʃʫʱǗǳʷʆʃǏ  ˓ ˏ *ˑː   ̝ ˏ *̞̝ 

ɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ ̔  ˒ ˏ *ˎ˓  ˑ *̟̟ 

ɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔  ˒ ˏ *ˎ˓  ˓ ˏ *˒̞  

ʏʊʫʄ ˑ  ̟ ˏˎ  ˎ ˑ  ˒ ˏˎ  ˎ
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Ȁȋɴˏ,ˏ˕ɵʁʃʭʃʃʧɴȈɲʊʉ ʃrʈʬʋ ʐɦɿʫʈʧʃȅʃʁʁʭʋǱʊǳǗʁʁʆʨʊǻǈʇʧȅʋ ʋɦʃ̈ȍʃʫʌɿǌʃ̔ȀʈʏɰʈǕȈʆ 

ǗʄɦʇʁrʃǱʊǳǗʁʁʆʨȋɷʊǻǈʇʧȅʋ ɵʶʃʭʃ 
ɰʈǕʃǌȐʋ 

ɵʶʃʭʃ 
ʱʏȍɰʈǕ 

Ȉɲʊʉ Ȉɲʊʉ 
A B C D A B C D 

ȋɷȃʃʨʇǐɦʁʆɹ 

ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ ˑ  ̞ ˖ *̠ː  *ˎˎ *̟ˏ *ː̞  ˑ  ˏ ˕ *˒ː  *̠̞  *̠̞  *̝˓ 

ʱʏȍɰʈǕǳʶǗʁʲʅǐɰʄʱɵǁɰʱʁʏ ˑ  ˓ ˖ *ˎˎ *ˎˎ ˏ *̞ˏ *ː̠ ˑ  ˏ ˔ *ˏˑ  *̝˓ ː *̠ˎ ˑ*ː  
ǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴ
ȉ́ʏʫʨʃʜʄʊʧǱƽʊ 

ː  ̟ ˔ *̞̠ ˏ *˒ˑ  ˏ̞ *̠ *ˎˎ ˒  ̝ ˓ *˒ˑ  ˏ *ˑˎ ː *̝ˏ *̝˓ 

ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʈʬʋʃʧʂʧ
ǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ 

ˑ  ̠ ˖ *̝̞  ˕*̞  ˏ *ˎˑ  *ː̝ ˒  ˓ ˓ *ˏˏ *̝̞  ˑ *ˑˑ  *̟̠ 

ǱʊʒʃʫʱǗǳʷʆʃǏ ː  ̠ ˔ *˓˓ *̝̠ ː *̞̝ *ˎˎ ˑ  ̞ ˓ *̝̟ *ː̞  ˑ *ː˒ *̟ˏ 

ɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ ̔ ˑ  ̟ ˖ *ˏ̝ *˓ˑ  ˏ *ˎ˓ *ː̝ ˒  ̠ ˓ *ˑˏ *ˎˎ ˑ *̟̟ *̟ː  

ɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ ˑ  ̠ ˕ *̠˓ *ˎˎ ˏ *̞̠ *ː̝ ˒  ̟ ˓ *̟ˑ  *̝ˑ  ː *̞ˏ *̟ˑ  
ʏʊʫʄ ː˒  ˓ ˕ *̟˒ *˒˓ ˏ *˓ˏ *ːˎ ː˖  ̞ ˓ *̞˓ *̝ˑ  ː *̟̠ ˕*ˑ  

ʱʏɠʈȋʄ 

ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ ˏ  ˑ ˔ *ˏ˓ ˕*̞  ˑ *ˎ̟ *ˎˎ ː  ˒ ˕ *˓ˎ ˏ *ː˓ ˏ *ː˓ *ˎˎ 
ʱʏȍɰʈǕǳʶǗʁʲʅǐɰʄʱɵǁɰʱʁʏ ˏ  ˑ ˔ *ˏ˓ ˏ *˓˒ ː *ˑˏ *ˎˎ ː  ˏ ˖ *ˏˎ *̠˓ *̠˓ *ˎˎ 
ǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴ
ȉ́ʏʫʨʃʜʄʊʧǱƽʊ 

ˏ  ː ˕ *˓ˎ *̟ˑ  ˏ *̝̞  *ˎˎ ː  ː˕ *̞ˑ  ˏ *ˑ̝ *̠ˏ *ˎˎ 

ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʈʬʋʃʧʂʧ
ǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ 

ˏ  ˑ ˔ *̠ː  ˕*̞  ː *ˑˏ *ˎˎ ː  ̠ ˖ *ː̟ ˏ *ˎˑ  *̝̠ *ˎˎ 

ǱʊʒʃʫʱǗǳʷʆʃǏ ˏ  ˎ ˖ *ˎˎ ˏ *ˎˎ ˏˎ *ˎ *ˎˎ ˏ  ̟˕ *̞̟ ˏ *ˏˏ ˏ *ˏˏ *ˎˎ 
ɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ ̔ ˏ  ˑ ˔ *̠ː  ˕*̞  ː *ˑˏ *ˎˎ ː  ̞ ˖ *˓ː  ˕*˒ ˕*˒ *ˎˎ 
ɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ ˏ  ˑ ˔ *̠ː  ˕*̞  ːˑ *ˏ *ˎˎ ː  ˓ ˖ *ˎˎ ˏ *ːˎ *̟ˎ *ˎˎ 

ʏʊʫʄ ˖  ̞ ˔ *̠ˎ *̠ː  ːˏ *̟ *ˎˎ ˏ˔  ̝ ˖ *ˎˏ ˏ *ˎ̟ *̠ˎ *ˎˎ 

Ǘʆ̫ʏʨʐʃʫ 
ʏɦȍɰʈǕǗʄʩɰȚɦȊ ʄʋʻ̡ʅǐɰʄɦɵǁɰɦʁʏ ː  ˑ˕ *ˑ̠ *ˎˎ ˏ *ˑˎ ˏ *ˑˎ ˏ  ˎ ˗ *ˎˎ *ˎˎ *ˎˎ ˏ *ˎˎ 
ʱʏȍɰʈǕǳʶǗʁʲʅǐɰʄʱɵǁɰʱʁʏ ː  ˒ ˕ *˓ˎ *˒ː  *̟ˑ  ˏ *ː˓  ̠ ˔ *̝̞  ː *ːː  *ˎˎ ˏ *ˏˏ 
ǱʊȄɵʁʬʋ ǻɦʉʒɿ̒ɲʧɿʆʃǏɦʋ̈ɦǗɲɞɴ
ȉ́ʏʫʨʃʜʄʊʧǱƽʊ 

ː  ˏ˕ *̝ː  *̠˓ *˒̟ *̠˓ ˏ  ˏ ˖ *ˏ̟ *ˎˎ *̠ˏ *̠ˏ 

ǱʊɦʂǙ̈ȇɾʧɷǃʬʄʃʨʉɰʈǕrʃʈʬʋʃʧʂʧ
ǱʊǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ 

ː  ˒ ˕ *ˎ̟ *˒ː  ˏ *ː˓ ˏ *ː˓ ˏ  ˎ ˔ *ˎˎ *ˎˎ ˑ *ˎˎ ˏ *ˎˎ 
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ǱʊʒʃʫʱǗǳʷʆʃǏ ː  ˒ ˕ *˓ˎ *ˎˎ ˏ *ː˓ ˏ *ː˓  ̠ ˓ *˓̝ ˏ *ˏˏ ː *ːː  ˏ *ˏˏ 
ɷʁʃʭʉ ʋɦǱ̈ʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ ̔ ː  ˓ ˕ *̝ˎ *ˎˎ ˏ *ːˎ ˏ *ːˎ ˏ  ː ˔ *̝̞  *̟ˑ  *ˎˎ ː *˓ˎ 
ɷʁʃʭʉʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ ː  ˓ ˕ *̝ˎ *ˎˎ ˏ *ːˎ ˏ *ːˎ ˏ  ˎ ˕ *ˎˎ ˏ *ˎˎ *ˎˎ ː *ˎˎ 

ʏʊʫʄ ˏ˔  ̝ ˕ *˒̞  *ː˒ ˏ *ˎ̟ ˏ *ːˎ ˕  ˏ ˕ *ˎ˒ ˕*ˎ *̟˓ ˏ *˒ˏ 

ɰʶɾɿʻʏȉƾ ʋʻ  A:  Ǘɲʩ̫ȐǍʃʈʧʃȅʃɺʩɴʒʁʆʨǱʊɦʋɰ̈ʁʩɰɵʧɿǌʊʄʏȋ̒ɷʊǻǈʇʧȅʋ  
                     B:  ɺʁɦɾ ʊ̈ǱʊrʃǱʊʁʁʭʋȅʃɷʁʃʭʉʆʨȋɷʊǻǈʇʧȅʋɲʪȉʃȈʆʏǕʫɲȐǕɹ ʆɦɰ ʐɦʉ̈ɵʁǿ ʉ ʆɦʋʉʬʊ  
                     C:  Ǳʊɦʋɰ̈ʁʩɰɵʧɿǌ̡ɺʋȅʃʅǌʋʈ̒ʧʃǗɿɨʌʏǗȉʄ̒ʏɰʈǕȈʆʊʄʏǗ̒ɲʩ̫ȐǍʃɦʁ  
                     D:  ʱʅǜɴˇʱʁɠɿʄɤǃ ɰʻ 

Ȁȋɴˏ,ˏ ɵ̟ʶʃʭʃʳʃǗʄʇʆʂʃȃʃʃȍʃʫʌɿǌʃʽˆ ɰʈǕʃǌȐʋ 

Ǘʄʇʆ 
Ǘʄʱʇʁʃȍʃʫʌɿǌʃʽ ʜʏɰʈǕȈʆ 

ʅʋʧɿʅʋ ɺʁɦɾ ʊ̈Ǳʊ ʁʨʅȚʊ ʲʅǐɰǗɲʄʻǗɲɴ 
ǱʊǗȐʌǗǸʌ
ʃʧɴʒʇʧʌɼǊ 

ȋɷȃʃʨʇǐɦʁʆɹ 

ʂʃȃʃɱǘʭʃʟɴ  ̟ ː  ˓ ˏ  ̞ ː  ˒  ˏ
ʂʃȃʃʟɰɷʃ  ː  ː  ˏ  ˒  ˎ
ʂʃȃʃȐȃʊɾʸ  ˎ  ˏ  ˎ  ˑ  ˎ
ʂʃȃʃʱʅǜɴʱʁɠɿ  ˏ  ˏ  ˏ  ˏ  ˏ

ʏʊʫʄ ˏ  ˏ ː  ̠ ˏ  ̠ ˑ  ː  ː
ʱʏɠʈȋʄ 

ʂʃȃʃɱǘʭʃʟɴ  ː ˏ  ˎ  ˒  ˏ  ˎ
ʂʃȃʃʟɰɷʃ  ˎ  ˏ  ˏ  ˎ  ˎ
ʂʃȃʃȐȃʊɾʸ  ˎ  ˎ  ˎ  ˎ  ˎ
ʂʃȃʃʱʅǜɴʱʁɠɿ  ˎ  ˎ  ˎ  ˎ  ˎ

ʏʊʫʄ  ː ˏ  ˏ  ˓  ˏ  ˎ
Ǘʆ̫ʏʨʐʃʫ 

ʂʃȃʃɱǘʭʃʟɴ  ˓ ˏ  ː  ̝  ˓  ˑ
ʂʃȃʃʟɰɷʃ  ˎ  ː  ː  ː  ː
ʂʃȃʃȐȃʊɾʸ  ˎ  ˎ  ˎ  ˏ  ˏ
ʂʃȃʃʱʅǜɴʱʁɠɿ  ˎ  ˎ  ˎ  ˏ  ˒

ʏʊʫʄ  ˓ ˏ  ˒  ̟  ̠ ˏ  ˎ
ɰʶɾɿʻʏȉƾ ʋʻ ̂

ʂʃȃʃɱǘʭʃʟɴ̂ ʂʃȃʃȆǎʋɱ̒ǘʭʃʊʭʈʄɣǁʬʋǗȅɰ̒ɰʈǁʨ 
ʂʃȃʃʟɰɷʃˆ   ʊʭʈʄɣǁʬʋʃʬʌǗɰɧʈʐʫ̋ʃʄʫǗɿʏʈǓˀʃǏ Ǘɲʩ̫ȐǍʃ̡ɺʋǸʄ̒ʏʈǓˀʃǏǗɲʩ̫ȐǍʃʈʧʃ̡ʈʃʐʧʊɣǆʌɿǍʫʟɰɷʃʱʅǜɴʱʁɠɿ  
ʂʃȃʃȐȃʊɾʸ̂ ȋɷʊǻǈʇʧȅʋ  
ʂʃȃʃʱʅǜɴʱʁɠɿˆ ʊʭʈȂɴʁȐǍʄˀʃǸɿʧʃʧɴʒʃǇʊǸɿʧ 
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Ȁȋɴˏ,ˏ ɵ̠ʶʃʭʃʳʃǗʄʇʆʂʃȃʃʃȍʃʫʌɿǌʃʽˆ ʱʏȍɰʈǕ 

Ǘʄʇʆ 
Ǘʄʱʇʁʃȍʃʫʌɿǌʃʽ ʜʏɰʈǕȈʆ 

ʅʋʧɿʅʋ ɺʁɦɾ ʊ̈Ǳʊ ʁʨʅȚʊ ʲʅǐɰǗɲʄʻǗɲɴ 
ǱʊǗȐʌǗǸʌ
ʃʧɴʒʇʧʌɼǊ 

ȋɷȃʃʨʇǐɦʁʆɹ 

ʂʃȃʃɱǘʭʃʟɴ ˏ  ˑ ː  ˒ ː  ˑ ˑ  ˑ  ̝
ʂʃȃʃʟɰɷʃ  ː  ˒  ː  ˓  ˑ
ʂʃȃʃȐȃʊɾʸ  ː  ̝  ˏ  ̝  ˒
ʂʃȃʃʱʅǜɴʱʁɠɿ  ː  ˒  ˏ  ˒  ˒

ʏʊʫʄ ˏ  ̠ ˑ  ̟ ː  ̞ ˒  ̟ ˏ  ̞
ʱʏɠʈȋʄ 

ʂʃȃʃɱǘʭʃʟɴ  ̞ ˏ  ˑ  ˑ ˏ  ˎ  ˏ
ʂʃȃʃʟɰɷʃ  ː  ː  ˏ  ː  ˎ
ʂʃȃʃȐȃʊɾʸ  ˏ  ˑ  ˎ  ˏ  ˎ
ʂʃȃʃʱʅǜɴʱʁɠɿ  ː  ˒  ˏ  ː  ˎ

ʏʊʫʄ ˏ  ː ː  ː  ˓ ˏ  ˓  ˏ
Ǘʆ̫ʏʨʐʃʫ 

ʂʃȃʃɱǘʭʃʟɴ  ˑ  ː  ̞  ˑ  ˏ
ʂʃȃʃʟɰɷʃ  ˎ  ˎ  ˎ  ˏ  ˏ
ʂʃȃʃȐȃʊɾʸ  ˎ  ˎ  ˎ  ˎ  ˏ
ʂʃȃʃʱʅǜɴʱʁɠɿ  ˎ  ˎ  ˎ  ˎ  ˏ

ʏʊʫʄ  ˑ  ː  ̞  ˒  ˒
ɰʶɾɿʻʏȉƾ ʋʻ ̂

ʂʃȃʃɱǘʭʃʟɴ̂ ʂʃȃʃȆǎʋɱ̒ǘʭʃʊʭʈʄɣǁʬʋǗȅɰ̒ɰʈǁʨ 
ʂʃȃʃʟɰɷʃˆ   ʊʭʈʄɣǁʬʋʃʬʌǗɰɧʈʐʫ̋ʃʄʫǗɿʏʈǓˀʃǏ Ǘɲʩ̫ȐǍʃ̡ɺʋǸʄ̒ʏʈǓˀʃǏǗɲʩ̫ȐǍʃʈʧʃ̡ʈʃʐʧʊɣǆʌɿǍʫʟɰɷʃʱʅǜɴʱʁɠɿ  
ʂʃȃʃȐȃʊɾʸ̂ ȋɷʊǻǈʇʧȅʋ  
ʂʃȃʃʱʅǜɴʱʁɠɿˆ ʊʭʈȂɴʁȐǍʄˀʃǸɿʧʃʧɴʒʃǇʊǸɿʧ 
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Ȁȋɴˏ,ː ˎʈʂǖʈȈɲʳʃɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʃʧɴȐ ʊyʏǲʁʃ̒Ǹʈʭʉ ɺrɲʬɰǐʫɴǱʊɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ 

ʳɺɲʬ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ȋɷȃʃʨʇǐɦʁʆɹ 

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ *ː̞  *ː˒ 
ʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ ʏȉǔ ʊʸ ʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ (Software) *ː̞  *ː̟ 
ʇɦǅɡʌʜʒɿʧʀʧɷʃ  ˑ*˒ *ː̞  
ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ *ːˏ *ːˑ  
ʒǐɰǗʄʩɰȚɦȊ ʄʋ ̒ *ˏ̟ *ːː  
ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆ ʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ *ˏ˓ *ˏ̞  
Ȑ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʱʁɠɿ *ˏˑ  *ˏ̝ 
Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ *ˏ˒ *ːˎ 

ʏʊʫʄʈʂǖʈȈɲ *ːˏ *ːː 
ʱʏɠʈȋʄ 

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ *ː˓ ˑ*ˎ 
ʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ʏȉǔ ʊʸ ʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ(Software) *ːˎ ˑ*ˎ 
ʇɦǅɡʌʜʒɿʧʀʧɷʃ  ˑ*˓ ˑ*ˎ 
ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ *ː˓ *ː̞  
ʒǐɰǗʄʩɰȚɦȊ ʄʋ ̒ *ˏ˓ *ː̞  
ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆ ʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ *ːˎ *ˏ̟ 
Ȑ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʱʁɠɿ *ˏ˓ *ˏ̞  
Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ *ˏ˓ *ˏ̠ 

ʏʊʫʄʈʂǖʈȈɲ *ːˏ *ː˓ 
Ǘʆ̫ʏʨʐʃʫ 

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ *ː̝ *ˏˑ  
ʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ ʏȉǔ ʊʸ ʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ(Software) ˑ*˒ *ˏ̝ 
ʱʇǅɡʌʜʒɿʧʀʧɷʃ  ˑ*ˏ *ˏ̝ 
ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ *ː̝ *ˏ̝ 
ʒǐɰǗʄʩɰȚɦȊ ʄʋ ̒ *ː˒ *ˏ˒ 
ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆ ʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ *ˏː  *ˏˎ 
Ȑ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʱʁɠɿ *ˏˑ  *ˏˑ  
Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ *ˏː  *ˏˎ 

ʏʊʫʄʈʂǖʈȈɲ *ːː *ˏˑ  
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Ȁȋɴˏ,ː ˏʈʂǖʈȈɲʳʃɰǗʈʧɿȐ ʊyʏǲʁʃ̒rʃǗʄʇʆʆˀɿ̓ȉʃʏǗȉʄ̒ɦʂǙ̈ʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔ 

Ǘʄʇʆʆˀɿʼȉʃ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ȋɷȃʃʨʇǐɦʁʆɹ 

Ǘʄʇʆrʅǎɰǐʫɴ 
ȵɦɰǐʫɴǗɲʩ̫ȐǍʃ *ː̠ ˑ*ˏ 

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ *ˏ̠ *ːː  

ʈʂǖʈȈɲʈʂǖʈ *ː˒ *ː̞  
ǗʄʇʆʁʨʅȚʊ 
ʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ ʏȉǔ ʊʸʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ(Software) *ː˒ *ː̠ 

ʇɦǅɡʌʜʒɿʧʀʧɷʃ *ː̠ *ː̟ 

ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ *ːˏ *ː˒ 

ʈʂǖʈȈɲʈʂǖʈ *ː˓ *ː̞  
ǗʄʇʆȐǍʄˀʃ 

ʒǐɰǗʄʩɰȚɦȊ ʄʋ ̒ *ˏ̟ *ːː  
ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ *ˏ˒ *ˏ̝ 
Ȑ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʁɦɠɿ *ˏˑ  *ˏ˓ 
Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ *ˏ˒ *ˏ̠ 

ʈʂǖʈȈɲʈʂǖʈ *ˏ˓ *ˏ̟ 
Ǘʄʇʆɺʳʁʱʁɠɿ 

ʏʃǐʧʏʨʁʆʧʆˀʊɾ ȇ̔ɾʧɷǃɰʈǕʃʧɴǱʊȀɴʁʆʧʆˀʊɾ  ̔ *ˏ̠ *ˏ̟ 

Ǳʊɦȅ ʆ̫ʫʈǓʅȚʉʒʁʆʨʁʧȄʃʫʄǑʌɿǌʧʌʧʁȘȐ ɚʏǌȇɾʧɷǃɰʈǕʃʧɴʄɦɵǁɰɦʁʏ *ˏ˓ *ˏ̝ 

ʏȉɲʈʌʧǸǃɷʨʌyʃʧɴʗʏȚʐɰʈǕ *ˏ̞  *ˏ̞  

ʏǌɴʻǻʄʱɵǁɰʱʁʏʗʏȚʐɰʈǕʜʱʏȍɰʈǕ *ːˎ *ːˏ 

ʈʂǖʈȈɲʈʂǖʈ *ˏ̟ *ˏ̟ 
ʏʊʫʄʈʂǖʈȈɲʈʂǖʈ *ːˎ *ːː  

ʱʏɠʈȋʄ 

Ǘʄʇʆrʅǎɰǐʫɴ 
ȵɦɰǐʫɴǗɲʩ̫ȐǍʃ *ː̞  ˑ*ˏ 
Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ *ːˏ *ː̟ 

ʈʂǖʈȈɲʈʂǖʈ *ː˒ *ː̠ 
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ǗʄʇʆʁʨʅȚʊ   

ʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ ʏȉǔ ʊʸʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ (Software) *ˏ̟ *ː̞  

ʇɦǅɡʌʜʒɿʧʀʧɷʃ *ː˓ *ː̝ 

ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ *ː̞  *ː̞  

ʈʂǖʈȈɲʈʂǖʈ *ːˑ  *ː̞  
ǗʄʇʆȐǍʄˀʃ   

ʒǐɰǗʄʩɰȚɦȊ ʄʋ ̒ *ˏ̞  *ː˓ 

ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ *ˏ̝ *ˏ̟ 

Ȑ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʁɦɠɿ *ˏː  *ˏ̞  
Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ *ˏː  *ˏ̞  

ʈʂǖʈȈɲʈʂǖʈ *ˏ˒ *ˏ̠ 
Ǘʄʇʆɺʳʁʱʁɠɿ   

ʏʃǐʧʏʨʁʆʧʆˀʊɾ ȇ̔ɾʧɷǃɰʈǕʃʧɴǱʊȀɴʁʆʧʆˀʊɾ  ̔ *ˏ̠ *ˏ̠ 

Ǳʊɦȅ ʆ̫ʫʈǓʅȚʉʒʁʆʨʁʧȄʃʫʄǑʌɿǌʧʌʧʁȘȐ ɚʏǌȇɾʧɷǃɰʈǕʃʧɴʄɦɵǁɰɦʁʏ *ˏ̝ *ˏ̞  

ʏȉɲʈʌʧǸǃɷʨʌyʃʧɴʗʏȚʐɰʈǕ *ˏ˓ *ˏ̟ 

ʏǌɴʻǻʄʱɵǁɰʱʁʏʗʏȚʐɰʈǕʜʱʏȍɰʈǕ *ˏ̟ *ˏ̟ 

ʈʂǖʈȈɲʈʂǖʈ *ˏ̞  *ˏ̟ 
ʏʊʫʄʈʂǖʈȈɲʈʂǖʈ *ːˎ *ːˑ  

Ǘʆ̫ʏʨʐʃʫ 
Ǘʄʇʆrʅǎɰǐʫɴ 

ȵɦɰǐʫɴǗɲʩ̫ȐǍʃ *ː̞  *ːˑ  

Ǘɲʩ̫ȐǍʃɦʅǜɴɦʁɠɿɦȵɰǐʫɴǗɰɧʈʐʫ̋ʃɦʈ *ˏ̟ *ˏˑ  

ʈʂǖʈȈɲʈʂǖʈ *ːˑ  *ˏ̟ 
ǗʄʇʆʁʨʅȚʊ   

ʒǐɰʅƾɿʻʅƾɴʻʗʄɰʊɾ̔ ʏȉǔ ʊʸʄʊʧǱƽʊɦʏȍɰʈǕʜɰʈǕʌʧʂʨ (Software) *ːː  *ːˏ 

ʇɦǅɡʌʜʒɿʧʀʧɷʃ *ːˏ *ː˒ 

ɲʬǗʄɰʭɿǗʄ̡ɷɴʃʧɴǗɲʩ̫ȐǍʃɺrʁɦʁɠɿɦȵɰǐʫɴʗʏȚʐɰʈǕ *ˏ̞  *ˏː  

ʈʂǖʈȈɲʈʂǖʈ *ːˎ *ˏ̠ 
ǗʄʇʆȐǍʄˀʃ   

ʒǐɰǗʄʩɰȚɦȊ ʄʋ ̒ *ˏ̝ *ˏˑ  

ʈʃǎʨʊʆʧɦȐ ʂʃ̔ȓɷʨʆʃʧɴǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʟɰɷʃ *ˏː  *ˏˏ 
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Ȑ ɰʋʌʧʁȘʋʉˀ ʜǗɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚɦʅǜɴ̌ ʁɦɠɿ *ˏˏ *ˏˏ 

Ǘɲʩ̫ȐǍʃǗȐ ʌǗǸʌȐ ȃʊɾ ʜyȋɷʊǻǈʇʧȅʋ *ˏː  *ˏː  

ʈʂǖʈȈɲʈʂǖʈ *ˏˑ  *ˏː  
Ǘʄʇʆɺʳʁʱʁɠɿ   

ʏʃǐʧʏʨʁʆʧʆˀʊɾ ȇ̔ɾʧɷǃɰʈǕʃʧɴǱʊȀɴʁʆʧʆˀʊɾ  ̔ *ˏː  *ˏˑ  

Ǳʊɦȅ ʆ̫ʫʈǓʅȚʉʒʁʆʨʁʧȄʃʫʄǑʌɿǌʧʌʧʁȘȐ ɚʏǌȇɾʧɷǃɰʈǕʃʧɴʄɦɵǁɰɦʁʏ *ˏː  *ˏ˓ 

ʏȉɲʈʌʧǸǃɷʨʌyʃʧɴʗʏȚʐɰʈǕ *ˏː  *ˏˏ 

ʏǌɴʻǻʄʱɵǁɰʱʁʏʗʏȚʐɰʈǕʜʱʏȍɰʈǕ *ˏˑ  *ˏˏ 

ʈʂǖʈȈɲʈʂǖʈ *ˏː  *ˏː  
ʏʊʫʄʈʂǖʈȈɲʈʂǖʈ *ˏ̞  *ˏ˓ 

 
 

Ȁȋɴˏ,ː ːɵʶʃʭʃʳʃǱʊɦʏǐ̈ʏʫʁɰʈǕʏʧʁǏʧʄɤǆʃʧɴǱʊʁʁʭʋȅʃ 

Ǘʄʱʇʁ 
Ǳʊɦʏǐ̈ʏʫʁ Ǳʊʁʁʭʋȅʃ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ȋɷȃʃʨʇǐɦʁʆɹ 

ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕ  ˎ  ˎ  ˎ  ˎ

Ǳʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ  ˎ  ˎ  ˎ  ˎ

Ǳʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'   ˎ  ˑ  ˎ  ˑ

ʏʧʁǏʧʒǐɰʃʧʆʃǏ  ˎ  ˎ  ˎ  ˎ

ʱʏɠʈȋʄ 

ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕ  ˎ  ˎ  ˎ  ˎ

Ǳʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ  ˏ  ˑ  ˏ  ˑ

Ǳʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'   ˎ  ˓  ˎ  ˓

ʏʧʁǏʧʒǐɰʃʧʆʃǏ  ˎ  ˎ  ˎ  ˎ

Ǘʆ̫ʏʨʐʃʫ 
ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕ  ˎ  ˎ  ˎ  ˎ

Ǳʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ  ˒  ˏ  ˒  ˏ

Ǳʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'   ̝  ˏ  ̝  ˏ

ʏʧʁǏʧʒǐɰʃʧʆʃǏ  ˎ  ˏ  ˎ  ˏ
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Ȁȋɴˏ,ːˑʈʂǖʈȈɲʳʃɰǗʈʧɿȐ ʊyʏǲʁʃ̒rʃǱʊǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕʃʧɴʌʧʂʨǱʊȇʊ 

ʌʧʂʨȐ ɚʏǌǱʊȇʊʃȍʃʫʌɿǌʃ̔ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ȋɷȃʃʨʇǐɦʁʆɹ 

ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕ *ˏ̠ *ˏ̞  

Ǳʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ *ˏˑ  *ˏ̝ 

Ǳʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'  *ˏ̟ *ˏ̝ 

ʏʧʁǏʧʒǐɰʃʧʆʃǏ *ˏˏ *ˏˑ  

ɰʧɵǁǗʆʄɦǗʆɡɴʊɰȚǱʊʏȉǀɿ̡̒ʅǐɰȇɾʧɷǃɰʈǕ *ˏ̝ *ˏ̠ 

ȈɲʏǕʫɲȐǕɹ ʃrǱʊʊɵȄ *ˏː  *ˏ̝ 

ʏʊʫʄʈʂǖʈȈɲ *ˏ˓ *ˏ̝ 
ʱʏɠʈȋʄ 

ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕ *ˏ̞  *ːˎ 

Ǳʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ *ˏ˓ *ˏ˓ 

Ǳʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'  *ˏ˓ *ːˎ 

ʏʧʁǏʧʒǐɰʃʧʆʃǏ *ˏː  *ˏ˒ 

ɰʧɵǁǗʆʄɦǗʆɡɴʊɰȚǱʊʏȉǀɿ̡̒ʅǐɰȇɾʧɷǃɰʈǕ *ˏː  *ˏ˒ 

ȈɲʏǕʫɲȐǕɹ ʃrǱʊʊɵȄ *ˏː  *ˏˑ  

ʏʊʫʄʈʂǖʈȈɲ *ˏ˒ *ˏ̝ 
Ǘʆ̫ʏʨʐʃʫ 

ǗʄǱʏʃʨʉʄǗɿɿɰǌɰʈǕ *ːˎ *ˏˑ  

Ǳʊɵʫ̫ʄɣǃʨɲʁʃʬʊʗʏȚʐɰʈǕ *ːˎ *ˏˑ  

Ǳʊɵʫ̫ʄɣǃʨȇɾʧɷǃʏɤǆ&ȉ́ɰ'  *ːˎ *ˏˑ  

ʏʧʁǏʧʒǐɰʃʧʆʃǏ *ˏˏ *ˏ˒ 

ɰʧɵǁǗʆʄɦǗʆɡɴʊɰȚǱʊʏȉǀɿ̡̒ʅǐɰȇɾʧɷǃɰʈǕ *ˏˑ  *ˏː  

ȈɲʏǕʫɲȐǕɹ ʃrǱʊʊɵȄ *ˏː  *ˏː  

ʏʊʫʄʈʂǖʈȈɲ *ˏ̝ *ˏˑ  
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Ȁȋɴˏ,ː˒ʈʂǖʈȈɲʳʃɰǗʈʧɿɰȀǌȋȋʁɴʏɰʈǕȈʆʃȍʃʫʌɿǌʃ̔Ȁʈʌʧʏʉˀ  

ɰȀǌ ȋȋʶɴ 
ʈʂǖʈȈɲ 

ɰʈǕʃǌȐʋ ʱʏȍɰʈǕ 
ȋɷȃʃʨʇǐɦʁʆɹ 

ɰȀǌ ɿʳʈǘ 
ɿʳʈǘɱǓʏʻʱʆɰ ˑ*ˎ *ː̠ 
ɰɴǙ̫ʈʬʋʃʧʂʧɦȵɰǐʫɴǗɲʩ̫ȐǍʃ *ː˒ *ːː  
ɰɴǙ̫ǲɿʐʧʊɣǆʌɿǍʫʆʨǗʄʇʆǗɲʩ̫ȐǍʃǲɴɦǗȢ *ːː  *ːˎ 

ʈʂǖʈȈɲʈʂǖʈ *ˏ̟ *ːˎ 
ɰȀǌɵʁɦɾ ɺ̫ʩɴ 
ɰɴǙ̫ʄʫɲƾʋʧɰ̡ɺʋȉʃʏʈɿǍȈʆ *ːː  *ːˏ 

ɰɴǙ̫ʆˀɿ̓ȉʃʒʁʆʨʄɦɵǁɰʌʧʁȘ *ːː  *ːˏ 

ɰɴǙ̫ʆˀɿ̓ȉʃʒʁʆʨʁʨʅȚʊ *ːˏ *ˏ̠ 

ǱʊʋȅʁɰɰǐʫɴǱʊ̡ʏǙɴʊɰrɺɲʬʏʐǱʊʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ *ːː  *ˏ̠ 

Ȉʆʁʃ̒ɦɱȚʉ ʃrɵʁɦɾ ɺ̫ʩɴʆʨɰʈǕʏʧʁǏʧʄɤǆʃʧɴǱʊʊɰȚʊʏʧʁǏʧ *ːˏ *ˏ̟ 

ʈʂǖʈȈɲʈʂǖʈ *ːː  *ːˎ 
ɰȀǌʁʨʅȚʊ 
ʁʨʅȚʊǗɿɨʌȅʃǗɲʄɺɾǌʄ̒ɦǻʉʏʐǗǳʏ ɺ̡ʋʊʩɴȉ  ʁ *ːˏ *ːː  

ɿǗʈɨʌǱʊʈʧʃǗȅɰɺǗʄǸɵʁɦȇ ʅ̫ʋʧɿʅʋ ʃʧɴɦʏȍɰʈǕʏǗȉʄ̒ *ːˎ *ˏ̠ 

ʃȍʃʫʌɿǌʃ̔ɲʪǵʉǗʏɩʋɰǐʫɴǱʊǗȀʄ̒ȀʈʜɵʈǘɴȀʈ *ˏ̠ *ːː  

ʈʂǖʈȈɲʈʂǖʈ *ːˎ *ːˏ 
ɰȀǌ ǗɲʄʻǗɲɴ 

Ȉʆʈʫʪɴȉ́ɿ̒rʃǱʊǗɲʄ̒ǗɲɴɰǐʫɴʏʐǗǳʏ *ːː  *ːˑ  

ʕʊʧȊ ʄʁʊʄʏʄ̒ʫɲƾʋʧɰɦǷǓ̫ɦȳʊɰǱʊȆǘʏʄ̒ǌʬʊ *ːˑ  *ː˓ 

Ȉʆʈʫʪɴȉ́ɿ̒rʃǱʊǗɲʄ̒ǗɲɴɰǐʫɴʏʐǗǳʏ *ːˑ  *ː˒ 

ʊɵȄʏʈǓˀʃǏǱʊǗɲʄ̒ǗɲɴʊʄʏǗ̒ɲʩ̫ȐǍʃ *ːˑ  *ːˏ 

ʒʏʈɿǍȈʆɰǐʫɴǱʊɦǗʄ̈ʄʫɲƾʋʧɰɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦ ǻʉȐʊɿǗʈɨʌǱʊʅʋʧɿɰʈǕ *ˏ̞  *ˏ̞  

ɰɴǙʷǲɿʳʃʱʐǻǈ ʊɵȄʏʈǓˀʃǏ &ʗ,ʒǳʊ' *ˏ̠ *ˏ̞  

ɰɴǙ̫ǲɿrʃɦǗɲɞɴʄʊʧǱƽʊ&ʗ,ȉ́ʏʫʨʃʗʄɰʊɾ '̔ *ː˒ *ˏ̠ 

ɰɴǙ̫rʃʄǿǌɹʁʁȄɰ̒ʁʁʃɴǸʈʭʉǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌ(ʗ,Ȑ ɰʋʌʧʁȘʋʉˀ' *ˏ̟ *ˏ̞  

ʈʂǖʈȈɲʈʂǖʈ *ːˏ *ːˎ 
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ɰȀǌ ɵȗʄʻ ʱǳʋʃʱȊȅʉȐȃʊɾʸ 

Ȉʆʄɿ̡̒ʄʃrʃʄʁʄɣǆɿǌʧʜʄʁǻǈʃɦʅǜɴ̌ ʈʧʃȂʃ̒Ǘɲʄ̒Ǘǳʃ̒ *ˏ̟ *ˏ̠ 

ǳɦʋʃɦȊ ȅʉʌʧʁȘȐ ɚʏǌʃʧɴʄɦɵǁɰʌʧʁȘȐ ȃʊɾ ʸɦʅǜɴ̌  *ˏ̠ *ˏ̟ 

ʈʂǖʈȈɲʈʂǖʈ *ˏ̠ *ˏ̠ 
ɰȀǌ ʱʅǜɴʱʁɠɿ   
ʈʧʃǶȅʁɵ̒ɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦʁɠɿɦʁ ǻɦʉȐ ʊɦʁ̈ʄ̡ɿȉʃʃȍʃʫʌɿǌʃ̔ʈʫʃʱʃʷ *ˏ˓ *ˏ˒ 

ȈʆʈʧʃǶȅʁɵ̒ɦǗȇ ɰ̫ɴǙ̫ɿǗʈɨʌǱʊrʃʃȍʃʫʌɿǌʃ̔ *ˏ˓ *ˏ˒ 

ʈʂǖʈȈɲʈʂǖʈ *ˏ˓ *ˏ˒ 
ʏʊʫʄʈʂǖʈȈɲʈʂǖʈ *ːˎ *ˏ̠ 

ʱʏɠʈȋʄ 
ɰȀǌ ɿʳʈǘ 
ɿʳʈǘɱǓʏʻʱʆɰ *ː˒ ˑ*ˏ 
ɰɴǙ̫ʈʬʋʃʧʂʧɦȵɰǐʫɴǗɲʩ̫ȐǍʃ *ːˏ ˑ*ˏ 
ɰɴǙ̫ǲɿʐʧʊɣǆʌɿǍʫʆʨǗʄʇʆǗɲʩ̫ȐǍʃǲɴɦǗȢ *ˏ̞  ˑ*ˎ 

ʈʂǖʈȈɲʈʂǖʈ *ˏ̠ *ː̟ 
ɰȀǌɵʁɦɾ ɺ̫ʩɴ 
ɰɴǙ̫ʄʫɲƾʋʧɰ̡ɺʋȉʃʏʈɿǍȈʆ *ˏ̟ ˑ*ˎ 

ɰɴǙ̫ʆˀɿ̓ȉʃʒʁʆʨʄɦɵǁɰʌʧʁȘ *ːː  *ː̠ 

ɰɴǙ̫ʆˀɿ̓ȉʃʒʁʆʨʁʨʅȚʊ *ːˏ ˑ*ˏ 

ǱʊʋȅʁɰɰǐʫɴǱʊ̡ʏǙɴʊɰrɺɲʬʏʐǱʊʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ *ˏ̟ *ː̞  

Ȉʆʁʃ̒ɦɱȚʉ ʃrɵʁɦɾ ɺ̫ʩɴʆʨɰʈǕʏʧʁǏʧʄɤǆʃʧɴǱʊʊɰȚʊʏʧʁǏʧ *ˏ̞  *ːˑ  

ʈʂǖʈȈɲʈʂǖʈ *ˏ̠ *ː̟ 
ɰȀǌʁʨʅȚʊ 
ʁʨʅȚʊǗɿɨʌȅʃǗɲʄɺɾǌʄ̒ɦǻʉʏʐǗǳʏ ɺ̡ʋʊʩɴȉ  ʁ *ˏ̟ *ː˒ 

ɿǗʈɨʌǱʊʈʧʃǗȅɰɺǗʄǸɵʁɦȇ ʅ̫ʋʧɿʅʋʃʧɴɦʏȍɰʈǕʏǗȉʄ̒ *ˏ̟ *ːˑ  

ʃȍʃʫʌɿǌʃ̔ɲʪǵʉǗʏɩʋɰǐʫɴǱʊǗȀʄ̒ȀʈʜɵʈǘɴȀʈ *ˏ̝ *ːˏ 

ʈʂǖʈȈɲʈʂǖʈ *ˏ̞  *ːˑ  
ɰȀǌ ǗɲʄʻǗɲɴ 

Ȉʆʈʫʪɴȉ́ɿ̒rʃǱʊǗɲʄ̒ǗɲɴɰǐʫɴʏʐǗǳʏ *ˏ̝ *ː˒ 

ʕʊʧȊ ʄʁʊʄʏʄ̒ʫɲƾʋʧɰɦǷǓ̫ɦȳʊɰǱʊȆǘʏʄ̒ǌʬʊ *ˏ˓ *ː˒ 

Ȉʆʈʫʪɴȉ́ɿ̒rʃǱʊǗɲʄ̒ǗɲɴɰǐʫɴʏʐǗǳʏ *ˏ˓ *ːˑ  
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ʊɵȄʏʈǓˀʃǏǱʊǗɲʄ̒ǗɲɴʊʄʏǗ̒ɲʩ̫ȐǍʃ *ˏ̟ *ːˑ  

ʒʏʈɿǍȈʆɰǐʫɴǱʊɦǗʄ̈ʄʫɲƾʋʧɰɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦǻʉȐ ʊɿǗʈɨʌǱʊʅʋʧɿɰʈǕ *ˏ˓ *ː̝ 

ɰɴǙʷǲɿʳʃʱʐǻǈ ʊɵȄʏʈǓˀʃǏ &ʗ.ʒǳʊ' *ːˎ *ː̝ 

ɰɴǙ̫ǲɿrʃɦǗɲɞɴʄʊʧǱƽʊ&ʗ,ȉ́ʏʫʨʃʗʄɰʊɾ '̔ *ːː  ˑ*ˎ 

ɰɴǙ̫rʃʄǿǌɹʁʁȄɰ̒ʁʁʃɴǸʈʭʉǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌ(ʗ,Ȑ ɰʋʌʧʁȘʋʉˀ' *ˏ˓ *ː̞  

ʈʂǖʈȈɲʈʂǖʈ *ˏ̞  *ː˓ 
ɰȀǌ ɵȗʄʻ ʱǳʋʃʱȊȅʉȐȃʊɾʸ 

Ȉʆʄɿ̡̒ʄʃrʃʄʁʄɣǆɿǌʧʜʄʁǻǈʃɦʅǜɴ̌ ʈʧʃȂʃ̒Ǘɲʄ̒Ǘǳʃ̒ *ˏ˓ *ːˑ  

ǳɦʋʃɦȊ ȅʉʌʧʁȘȐ ɚʏǌʃʧɴʄɦɵǁɰʌʧʁȘȐ ȃʊɾ ʸɦʅǜɴ̌  *ˏ˓ *ːˑ  

ʈʂǖʈȈɲʈʂǖʈ *ˏ˓ *ːˑ  
ɰȀǌ ʱʅǜɴʱʁɠɿ   
ʈʧʃǶȅʁɵ̒ɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦʁɠɿɦʁ ǻɦʉȐ ʊɦʁ̈ʄ̡ɿȉʃʃȍʃʫʌɿǌʃ̔ʈʫʃʱʃʷ *ˏˑ  *ː̞  

ȈʆʈʧʃǶȅʁɵ̒ɦǗȇ ɰ̫ɴǙ̫ɿǗʈɨʌǱʊrʃʃȍʃʫʌɿǌʃ̔ *ˏ˓ *ː̝ 

ʈʂǖʈȈɲʈʂǖʈ *ˏ˒ *ː̞  
ʏʊʫʄʈʂǖʈȈɲʈʂǖʈ *ˏ̟ *ː̝ 

Ǘʆ̫ʏʨʐʃʫ 
ɰȀǌ ɿʳʈǘ 
ɿʳʈǘɱǓʏʻʱʆɰ *ːː  *ˏ˓ 
ɰɴǙ̫ʈʬʋʃʧʂʧɦȵɰǐʫɴǗɲʩ̫ȐǍʃ *ˏ̞  *ˏ̞  
ɰɴǙ̫ǲɿʐʧʊɣǆʌɿǍʫʆʨǗʄʇʆǗɲʩ̫ȐǍʃǲɴɦǗȢ *ˏ̞  *ˏ̟ 

ʈʂǖʈȈɲʈʂǖʈ *ˏː  *ˏˑ  
ɰȀǌɵʁɦɾ ɺ̫ʩɴ 
ɰɴǙ̫ʄʫɲƾʋʧɰ̡ɺʋȉʃʏʈɿǍȈʆ *ˏ̠ *ˏ̞  

ɰɴǙ̫ʆˀɿ̓ȉʃʒʁʆʨʄɦɵǁɰʌʧʁȘ *ˏ̟ *ˏ˓ 

ɰɴǙ̫ʆˀɿ̓ȉʃʒʁʆʨʁʨʅȚʊ *ˏ̝ *ˏˑ  

ǱʊʋȅʁɰɰǐʫɴǱʊ̡ʏǙɴʊɰrɺɲʬʏʐǱʊʏǗȉʄ̒ʃȍʃʫʌɿǌʃ̔ *ˏ˒ *ˏ̞  

Ȉʆʁʃ̒ɦɱȚʉ ʃrɵʁɦɾ ɺ̫ʩɴʆʨɰʈǕʏʧʁǏʧʄɤǆʃʧɴǱʊʊɰȚʊʏʧʁǏʧ *ˏˑ  *ˏ̝ 

ʈʂǖʈȈɲʈʂǖʈ *ˏ̝ *ˏ̝ 
ɰȀǌʁʨʅȚʊ 
ʁʨʅȚʊǗɿɨʌȅʃǗɲʄɺɾǌʄ̒ɦǻʉʏʐǗǳʏ ɺ̡ʋʊʩɴȉ  ʁ *ˏ̞  *ˏ˓ 

ɿǗʈɨʌǱʊʈʧʃǗȅɰɺǗʄǸɵʁɦȇ ʅ̫ʋʧɿʅʋʃʧɴɦʏȍɰʈǕʏǗȉʄ̒ *ˏː  *ˏ˒ 
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ʃȍʃʫʌɿǌʃʽɲʪǵʉǗʏɩʋɰǐʫɴǱʊǗȀʄ̒ȀʈʜɵʈǘɴȀʈ *ˏ˒ *ˏ˓ 

ʈʂǖʈȈɲʈʂǖʈ *ˏ˒ *ˏ˓ 
ɰȀǌ ǗɲʄʻǗɲɴ 

Ȉʆʈʫʪɴȉ́ɿ̒rʃǱʊǗɲʄ̒ǗɲɴɰǐʫɴʏʐǗǳʏ *ˏ˒ *ˏ̝ 

ʕʊʧȊ ʄʁʊʄʏʄ̒ʫɲƾʋʧɰɦǷǓ̫ɦȳʊɰǱʊȆǘʏʄ̒ǌʬʊ *ˏː  *ˏ˓ 

Ȉʆʈʫʪɴȉ́ɿ̒rʃǱʊǗɲʄ̒ǗɲɴɰǐʫɴʏʐǗǳʏ *ˏː  *ˏ˓ 

ʊɵȄʏʈǓˀʃǏǱʊǗɲʄ̒ǗɲɴʊʄʏǗ̒ɲʩ̫ȐǍʃ *ˏː  *ˏ˓ 

ʒʏʈɿǍȈʆɰǐʫɴǱʊɦǗʄ̈ʄʫɲƾʋʧɰɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦǻʉȐ ʊɿǗʈɨʌǱʊʅʋʧɿɰʈǕ *ˏː  *ˏˑ  

ɰɴǙʷǲɿʳʃʱʐǻǈ ʊɵȄʏʈǓˀʃǏ &ʗ,ʒǳʊ' *ˏː  *ˏː  

ɰɴǙ̫ǲɿrʃɦǗɲɞɴʄʊʧǱƽʊ&ʗ,ȉ́ʏʫʨʃʗʄɰʊɾ '̔ *ˏˑ  *ˏː  

ɰɴǙ̫rʃʄǿǌɹʁʁȄɰ̒ʁʁʃɴǸʈʭʉǗɲʩ̫ȐǍʃǗȐ ʌǗǸʌ(ʗ,Ȑ ɰʋʌʧʁȘʋʉˀ' *ˏˑ  *ˏˏ 

ʈʂǖʈȈɲʈʂǖʈ *ˏˑ  *ˏ˒ 
ɰȀǌ ɵȗʄʻ ʱǳʋʃʱȊȅʉȐȃʊɾʸ 

Ȉʆʄɿ̡̒ʄʃrʃʄʁʄɣǆɿǌʧʜʄʁǻǈʃɦʅǜɴ̌ ʈʧʃȂʃ̒Ǘɲʄ̒Ǘǳʃ̒ *ˏː  *ˏˏ 

ǳɦʋʃɦȊ ȅʉʌʧʁȘȐ ɚʏǌʃʧɴʄɦɵǁɰʌʧʁȘȐ ȃʊɾ ʸɦʅǜɴ̌  *ˏˏ *ˏˏ 

ʈʂǖʈȈɲʈʂǖʈ *ˏː  *ˏˏ 
ɰȀǌ ʱʅǜɴʱʁɠɿ   
ʈʧʃǶȅʁɵ̒ɦʂǙ̈ʃȍʃʫʌɿǌʃ̔ɦʁɠɿɦʁ ǻɦʉȐ ʊɦʁ̈ʄ̡ɿȉʃʃȍʃʫʌɿǌʃ̔ʈʫʃɦʃ̫  *ˏˏ *ˏˑ  

ȈʆʈʧʃǶȅʁɵ̒ɦǗȇ ɰ̫ɴǙ̫ɿǗʈɨʌǱʊrʃʃȍʃʫʌɿǌʃ̔ *ˏː  *ˏˏ 

ʈʂǖʈȈɲʈʂǖʈ *ˏː  *ˏː  
ʏʊʫʄʈʂǖʈȈɲʈʂǖʈ *ˏ˒ *ˏ˒ 
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ʗʄʏʈǓˀʃǏ 
Ȁȋɴʄɣǃʨʏʶɾʭʊ 
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ȋɷʊǻǈʇʧȅ ʋɰʈǓʫǸ  
Government of the Kingdom of Cambodia  

ǗɰʏʭɴʲʅʃǱʊ 
 Ministry of Planning  

 

 

 

Ȁȋɴʏʶɾʭʊ 
ʒʱɴƼɿʏǌʨʆʨʃȍʃʫʌɿǌʃʽ ȵɦ ɰʈǓʫǸ Ƿǐ ʶːˎː ː 
ʏǗȉʄǷ̒ǐ ʶȐʊʱʆ̈ʆʃǏ ːˎˏ˗ː ˎː ʃˎʧɴ ːˎːˏ 

QUESTIONNAIRE   

CAMBODIA INNOVATION SURVEY 20 22  

FOR THE FINANCIAL YEAR: 2019 , 2020 AND 2021  
 

 
 

 

 

ǱʊʊɰȚʆˀɿʼȉʃ  
CONFI DENTI ALI TY OF DATA 

ʆˀɿ̓ȉʃ̡ɺʋǗʄʈʬʋȅʃʃʩɴǗɿɨʌȅʃʊɰȚǸʏȉǀɿ̒ ʐɦʉ̈ʃʩɴǗɿɨʌ
ȅʃɦǗʄ̈Ǘȅʏʻ̡ɿɰǐʫɴɦǳʋʄʁɾ ɴʏǍʧɿʧ ǻɦʉʈʧʃʄǵǝɹʒʁʆʨʁʧʃǐʃˀʉ
ʄʫɲƾʋ ʜȐǍʄˀʃɦʑʉ̈  ˄

Information collected in this survey is strictly confidential and 
will be used for statistical purpose without revealing personal 
or institutional data. 

ʌʧʁȘȐǍ ʃǸɿʧʏǍʧɿʧǗɰʏʭɴʲʅʃǱʊ 
National Institute of Statistics, Ministry of Planning 

 

      ʱʋɱ PSU 
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ʱǳʋʄʶɾɴʳʃǱʊʒʱɴƼɿ  (OBJECTIVE OF SURVEY)  ̂

ǱʊɦʂǙ̈ʒɦɴƼɿɦʃ̫  ȉʃʱǳʋʄʶɾɴǗʄʈʬʋʁʧʃǐʃˀʉ ɵɴǗɰɴʃʧɴʅǜʆǙʅȚʉʆˀɿ̓ȉʃʒʁʆʨʃȍʃʫʌɿǌʃ̔rʃʅʋʧɿʅʋʌʧʂʨȐ ɚʏǌ
ʊɵȄʏʈǓˀʃǏʃʧɴʁʨʅȚʊʊʭʈȂɴʁǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃ̔ɰǐʫɴʊʉʸɦʆʋˑǷǐ ʶ &ː ˎˏ +̠ː ˎːˏ'˄ ʆˀɿ̓ȉʃɦʃ̫ʃʩɴɷʭʉ ʡǖ
ȋɷʊǻǈʇʧȅʋ ʃʧɴȐǍʄˀʃɺrʁɦʁɠɿɰǐʫɴǱʊɦʋɰ̈ɰʈǓʏǱ̒ʊʉʋɺ̒ʩɴʒʁʆʨʃȍʃʫʌɿǌʃ̔rʃǗɲʩ̫ȐǍʃʂʫʊɰʧɵǁɦȵɰǐʫɴǗʄʱʁʏɰʈǓʫǸ
ʃʧɴʄɦǗʈ̈ʡǖǱʊǵʊɦʊɠʄɵʁɦǳʋʃɦȊ ȅʉʃʧɴ̡ʅʃǱʊ ǗʄɰʄʱǻʉʋɰƽɾʸʏɿȘʃʫʈˀɿ ˄ 
The objective of this survey is to collect , compile, and disseminate information about product , process. 

organizational and marketing innovation as well as research and experimental development (R&D) during 

the three-year period from 2019 to 2021.The information will help government and other organizations 

in developing a better  understanding of innovation in business establishments in Cambodia and in 

preparing policy and planning objectively. 
ʃʧʉʈʃˀʉ  ̂
 ʃȍʃʫʌɿǌʃʽˆɲʪǸǱʊʒʃʫʌɿǌʃʬʌʅʋʧɿʅʋ &ʁʁʃʧɹ ʜɦʏȍɰʈǕ'ɺʁɦɾ ʊ̈ǱʊʌʧʂʨȐ ɚʏǌʁʨʅȚʊʀǕʨʜʌʧʂʨȐ ɚʏǌǗɲʄʻǗɲɴ
ʀǕʨɰǐʫɴǱʊʒʃʫʌɿǌʂʫʊɰʧɵǁ ʊɵȄʏʈǓˀʃǏǱʊǵʊ ʜʁʶȄɰʻʁʶʃɴǲɴʱǗȢʲɺʋʀǕʨ ʜǗʄɦʏʊ̈Ǹɴʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻ˄ɿǗʈɨʌǱʊ
ʒʄǑʄʊȉʏǗȉʄʻʃȍʃʫʌɿǌʃʽɲʪȁ ʅʋʧɿʅʋ ɺʁɦɾ ʊ̈Ǳʊ ʌʧʂʨȐ ɚʏǌʁʨʅȚʊʜʌʧʂʨȐ ɚʏǌrʃǱʊǗɲʄʻǗɲɴǗɿɨʌ̡ɿʀǕʨʜǗʄɦʏʊ̈
Ǹɴʈʫʃɲʭʊʡǖɰɿʻʏȉƾ ʋʻɺʋǗ̒ɲʩ̫ȐǍʃ˄ &ɦ ȊɴȀʈ ãɦʏɠʌʱȹʲɾȄ OʁsloʱȅʷʆʫʈǓʋɦɰ̈ʁʨˑ Ƿǐ ʶːˎˎä˓' 

Innovation  is the implementation of a new or significantly improved product (goods or services) , or 

process, a new marketing method, or a new organizational method in business practices, workplace 

organization or external relations, The minimum requirement for an in novation is that the product , 

process, marketing method or organizational method must be new or significantly improved to the firm 

(Oslo Manual 3rd Edition, 2005). 

 
ǱʊʲɾȄ ʁ (INSTRUCTIONS)  ̂ 
ɰǗʈɴʏʶɾʭ ʊʱʃʷ ɿǗʈɨʌʡǖʄʶʱʆɹǻɦʉʒǐɰǗɲʄ̒ǗɲɴǗʄɿʧʄɿǌʧǱʊʂʫʊɰʧɵǁ ʐʧʊɣǆʌɿǍʫǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʜ̡̔ ʅʃǱʊ
ȓɷʨʌɰʈǕʊʄʏǗ̒ɲʩ̫ȐǍʃ˄ ʏʬʈɦɶǘ̈ʉɿʄǗɲʄ̒ʏɾʁʭʊȂɴʁʒʏʻɦʋɰ̡̈ʋɴ̡ɿȉʃǱʊ̡ɾ Ȅʶɦʅǜɴ˄  

The questionnaire should be completed by the top manager(s) responsible for business operation or 

financial operation/management or research and development or corporate planning. Please respond to 

all questions, unless otherwise instructed.  
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ʲʅǐɰʁʨ1  ̂ʒɿǌʏɤǆ ɾ (SECTION 1: IDENTIFICATION  INFORMATION )  

 
 
 

 
 

ɲ,ʆˀɿʼȉʃʒʁʆʨʈɚʃǌʨʒʱɴƼɿ (c. Enumerator Information)  
ǹɦ Ǖ̫ʈɚʃǌʨʏȉǔʏʃ̔ &Name of Enumerator): 
ʐɿǍʱʋǲ &Signature): 

ʱʋɱʁʬʊʏˀʆǎ &Tel. No.): 

ʳʀǀ ʲɱǷǐ ʶʏȉǔ ʏʃʽ 
(Interviewing date) 

ʋɦɰ̈ʁʨˏ &First): 
 

ʋɦɰ̈ʁʨː &Second): 
 

ʋɦɰ̈ʁʨˑ &Third): 

ȉɦ́ɴǶʄ̒ɦʅǇ̈ʈʏȉǔ ʏʃʽ(Started Time) :  ʱȉ́ ɴʄɣǁʄʻʏȉǔ ʏʃʽ&Finished Time) :  

ǱʋʄʊʧɦɵǂʁǗʄɲʋɰ̒Ǘʈɴʏɾʁʭʊ &Delivery date): 
 

ǱʋʄʊʧɦɵǂʁǗʄʈʬʋɰǗʈɴʏɾʁʭʊ &Collecting date): 
 

ǹɦ Ǖ̫ʈɚʃǌʨǗɿɩɿʆʧʃʧɿǖ &Supervisoræs Name): 
 

ʐɿǍʱʋǲ &Signature): 
 

ʳʀǀ ʲɱ Ƿǐ ʶ(D/M/Y): 
 

ǹɦ Ǖ̫ʈɚʃǌʨ̡ɰrɵǐʃʧɴǻɰ̒ɦʋɱɰʬɺ (Coding) 
 

ʐɿǍʱʋǲ &Signature): 
 

ʳʀǀ ʲɱ Ƿǐ ʶ(D/M/Y): 
 

ǹɦ Ǖ̫ʈɚʃǌʨʄɣǁʬʋʁʧʃǐʃˀʉ&Data Entry)  ʐɿǍʱʋǲ &Signature): 
 

ʳʀǀ ʲɱ Ƿǐ ʶ(D/M/Y): 
 

ɰ,ʆˀɿʼȉʃɿʶʄʃʻʒʱɴƼɿ (a. Area information ) ʱʋɱɰʬɺ
(code) 

ȋɷȃʃʨ-ɦɱɿǌ(Municipality/Province)    

Ǘɰɧɴ-Ǘʏɧɰ-ɱɾǉ(City/District/Khan)                                                                                                 

ɳʫʶ-ʏǵƼ ɿʻ(Commune/Sangkat)                                                                                           

ʇʬʈʧ-ʈɾǉʋ (Village/Mondol )                                                                                              

ʱʋɱʱʊɠɴǗɲʩ̫ȐǍʃ(Serial Number of Establishment)                                                                                                

ɱ, ʆˀɿʼȉʃʒʁʆʨǗɲʩ̫ȐǍʃ (b . Establishment Information)  

ʱǹǕǗ̫ɲʩ̫ȐǍʃ(Name of Establishment)  

ǹɦ Ǖ̫ʒǐɰʅǌʋɵ̒ɦʈǘ̈ʉ (Name of Interviewee)   

ɿʭȄʁʨʒǐɰʅǌʋɵ̒ɦʈǘ̈ʉ (Job Title)  

ʱʋɱʁʬʊʏˀʆǎ(Telephone Number)  

Ȑ ʊɦʒʑʧɵǗɿɨʃʧɰ(Email Address)  

ȓʏʉǻǈʃʄɵǁʫʄǑʃǐ(Physical Address)  
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ɳ, ʋɰƽɾʊyʄʏʻǗɲʩ̫ȐǍʃ(d . Establishment's Profile)  

Ǘɲʩ̫ȐǍʃʄɦɴƼ̈ɿɦʑɴ̈ɦȵǷǐʁǿ  (Year of Establishment)     

ɿɦ̈Ǘɲʩ̫ȐǍʃʊʄʏʒ̒ǐɰȅʃɵʫ̫ʄɣǃʨ̡ɺʊʜɦʁ=&Ǘɰʏʭɴ-ʈʃǎʨʊȇɾʧɷǃɰʈǕ' ɵʫʷʱʋɱɰʬɺ1ȅʁ 0 ʱʁ 

Is your company registered?   

ʱʋɱɰʬɺ 
(code) 

 

ʋɦɱɵʫ̫ʄɣǃʨʊʄʏǗ̒ɲʩ̫ȐǍʃ(Establishment Reg. No.)           

ȈʆǸȉǁ ʏʻ (Ownership) ɰǐʫɴǗʏɧɰ&Local)    % 

ʄʊʱʁʏ &Foreign)    % 

ɴ,ǗʄɦʇʁǗɲʩ̫ȐǍʃ (Type of Establishment)  

1. Ǘɲʩ̫ȐǍʃȓɷʨʌɰʈǕʃʧɴǗȐ ʌǗǸʌʊɺǈ(Government and Research Institutes)  
2. Ǘɲʩ̫ȐǍʃʏʧɰȚǸʃ̒ɱǓʏ/̒Ǘɲʩ̫ȐǍʃʗɿǌʈʏʧɰȚ(Institutions of Higher Learning)  
3. ʏʐǗǳʏȓɷʨʌɰʈǕ (Business Enterprises) 
4. ʒɴƾǱʊʈʧʃ̡ʈʃʊǻǈʇʧȅʋ (NGOs) 

ɵ,ȈʆǸɰʈǕʏʧʁǏʧrʃǗɲʩ̫ȐǍʃ  (Ownership  of Establishment (Legal status ))  

1. Ǘɰɧʈʐʫ̋ʃʟɰɰʈǕʏʧʁǏʧ&ʈʧʃȅʃɵʫ̫ʄɣǃʨ' 
   (Individual proprietor (with no registration ))  

2. Ǘɰɧʈʐʫ̋ʃʟɰɰʈǕʏʧʁǏʧ&ȅʃɵʫ̫ʄɣǃʨ'  
(Sole Proprietorship (with registration ))  

 
 
 
 
 
 

3. Ǘɰɧʈʐʫ̋ʃʏʐɰʈǕʏʧʁǏʧʁʬɦȳ  
   (General Partnership) 

2. Ǘɰɧʈʐʫ̋ʃʏʐɰʈǕʏʧʁǏʧȉʃɰǗʈʧɿ  
(Limited Partnership) 

5. ǗɰɧʈʐʺʫʃʟɰɷʃʁʁʭʋɱʫʏǗɿɨʌȉʃɰǗʈʧɿ  
   (Private limited company) 

6. ǗɰɧʈʐʺʫʃʈȑɷʃʁʁʭʋɱʫʏȉʃɰǗʈʧɿ  
(Public Limited company) 

7. ʄʫǗɿʏʈǓˀʃǏǗɰɧʈʐʺʫʃȇɾʧɷǃɰʈǕʄʊɦʁʏ (Subsidiary of    

   foreign company)  
8. Ȑǲ Ǘɰɧʈʐʺʫʃʄʊʱʁʏ 
(Branch of foreign company) 

9. ǱʊʧȊ ʋʉˀɿʁǿ ɴȇɾʧɷǃɰʈǕǗɰɧʈʐʺʫʃʄʊʱʁʏ    
   (Commercial representative office foreign company) 

10. ʏʐɰʊɾ̔ (Cooperative) 

/1. ʏʐǗǳʏǗɲʄʻǗɲɴʱǻʉʊɺǈ (State-owned organization)  
    (ʊʭʈȂʶɴʏǙʉˀɿIncluding autonomy-owned organization) 

/2. ʒɴƾǱʊʈʧʃ̡ʈʃʊǻǈʇʧȅʋ ( NGO ) 

/3. ʱʅǜɴʱʁɠɿʏʬʈʄɤǃ ɰʻ (Others Specify)ééééééééééééééééééééééééééééé 

ʌʧʏʉˀ (Sector) 
1.ʅʋʧɿɰʈǕ-ɰʈǕʃǌȐʋ(Manufacturing)   

2.ʱʏȍɰʈǕ (Services) 

ɵʁʃʭʃʃʧɦȊ ɷʧɿ (Number of employees) 
     

 

ʱʋɱɰʬɺ 
(code) 
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ʲʅǐɰʁʨː  ̂ʆˀɿʼȉʃʁʬʱȳʒʶʆʨǗɲʩʷȐǍ ʃ  
SECTION 2: GENERAL INFORMATION ABOUT YOUR ESTABLISHMENT  

2.1.  ʏɰʈǕȈʆɵʈǑɴ (Main Activity):   

ʏʬʈʒʂʧʄȗʉʆʨʏɰʈǕȈʆɵʈǑɴʊʄʏǗ̒ɲʩ̫ȐǍʃʒǐɰ&Please give a description of your main activities) 

 éééééééééééééééééééééééééééééééééééééééé. 
 éééééééééééééééééééééééééééééééééééééééé. 
ʱʋɱɰʬɺ(Code)                    ǻɰʻʱʋɱɰʬɺɦǻʉNIS  

2.2. ɿɦ̈Ǘɲʩ̫ȐǍʃʊʄʏʒ̒ǐɰɲʪǸʄʫǗɿʏʈǓˀʃǏ &ʲʅǐɰʈʭʉʳʃ'Ȑǐ ɰʻǱʊɰǿǌ ʋ-Ǘɰɧʈʐʺʫʃʱʈ ʲɺʊʜʱʁ? 
(Is your establishment part of a company group?) 

1,ȅʁYes 2,ɦ ʁ No  (ʱʁʏʬʈʊ ʋʁɴʱȳSkip to 2.3) 

Ǘʄʏʧʃɦʄ̈ ȅʁʏʬʈǗȅʄ̒ʁʨȀɴʁȐǐɰ̒Ǳʊɰǿǌʋ= 
If yes. please indicate the location of the head office? 

1,ǗʄɦʁʏɰʈǓʫǸ (Cambodia)   
2,ɦǗȢǗʄɦʁʏɰʈǓʫǸ (Outside Cambodia) ʄɦ̈ɵɦʈǘ̈ʉ ʋɦɱ2ʏʬʈʏʭʊʄʃǌ2.2.1.    
2.2.1. (ʏʬʈʄɤǃ ɰʻǗʄʱʁʏ (Country specify))  éééééééééé.éé..   
2.3. Ǘȅɰʻɵʶɾʬ ʋɺʫʋ(Turnover) ɰǐʫɴǷǐʁ20198     Ȍʃʱʊɠʋ(Million riels): 

ȈɲʊʉȅʃʈɰʆʨǱʊȄʶɦɵɹ (Percentage derived from exports):      % 

2.4. Ǘȅɰʻɵʶɾʬ ʋɺʫʋ(Turnover) ɰǐʫɴǷǐʁ20208     Ȍʃʱʊɠʋ(Million riels): 

ȈɲʊʉȅʃʈɰʆʨǱʊȄʶɦɵɹ (Percentage derived from exports):    % 

2.5. Ǘȅɰʻɵʶɾʬ ʋɺʫʋ (Turnover) ɰǐʫɴǷǐʁ20218     Ȍʃʱʊɠʋ(Million riels):  
ȈɲʊʉȅʃʈɰʆʨǱʊȄʶɦɵɹ (Percentage derived from exports):     % 

ʲʅǐɰʁʨˑ̂ ʏɰʈǕȈʆǗȐʌǗǸʌʃʧɴʒʇʧʌɼǊʃ ̔ (SECTION 3: RESEARCH AND DEVELOPMENTACTIVITIES)  

ʃʧʉʈʃˀʉ  ̂

- ǱʊǗȐ ʌǗǸʌʃʧɴʒʇʧʌɼǊʃʽ̂ʏʶɦȬɺʋɰ̒ʧɵǁǱʊȉʃʋɰƽɾ ʸrɵǐǗʄɼʧɿʀǕʨʃʧɴȉʃʋɰƽɾ ǸyǗʄʆˀʃǏ
ʐɦʉ̈Ǘɿɨʌȅʃʒʃʫʌɿǌɦɺ̈ʈǑʨʄɦɴƼ̈ʃʏʃǐʧʂʧrʃɵʁɦɾ ɺ̫ʩɴ ǻɦʉʊʭʈȂɴʁɵʁɦɾ ɺ̫ʩɴrʃʈʃʫʏǜǸɿʧʌʄǑʂʈ̓ʃʧɴʏɴƾʈ
ʏʶʱȬǗʄɼʧɿʄɦɴƼ̈ɿǱʊɦǗʄ̈Ǘȅʏʀ̒ǕʨȄȄ ǻɦʉ ʅ̡ǟɰɦʋɵ̈ɦʁɾ ɺ̫ʩɴ̡ɺʋȉʃǗȐ ʄ̒˄  (ʱȊɴȀʈʱʏɠʌʱȹʲɾȄʶ 

Frascati Manualːˎˏ )˓ 
- Research and Development (R&D):  comprise of creative and systematic work undertaken in 

order to increase the stock of knowledge including knowledge of humankind, culture and society 

and to devise new applications of available knowledge . (Frascati Manual2015) 
3,1,ɰǐʫɴʊʉʸɦʆʋˑǷǐ&ʁːˎˏ +̠ː ˎːˏ'ɦɿ̈Ǘɲʩ̫ȐǍʃʊʄʏʒ̒ǐɰȅʃɦʂǙ̈ʏɰʈǕȈʆʜʒʃʫʌɿǌɲʱǗȉɴǱʊǗȐʌǗǸʌ 
ʃʧɴʒʇʧʌɼǊʃʽɦɺ̈ʈǑʨʄɦɴƼ̈ɿ ʜ̡ɰʋʈǟʅʋʧɿʅʋ ʱʏȍʲɺʊʜʱʁ? During the three -year period from 2019 to  

      2021. did your establishment carry out any research and development (R&D) activities or projects? 
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