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ȓʊʈǔɰȁ 

ʄɦɵǁɰʌʧʁȘɼʨɷʨʀʋ ȉʃʏǱǌ ʃʫʆʋɱǓʏʻɰǐʫɴǱʊɵʬʋʊʭʈɵʶʲɾɰǳʶǗʁʃʧɴɷʁʊʫɹǱʊʒʇʧʌɼǊʏɴƾʈ-
ʏɦɺǈɰʧɵǁǗʄɰʄɦǻʉɵʨʊȈʆ*ʄʊʧȊ ʄʃǐʃʧɴȈʆʂʃȀ̒ʈʊʉ ǱyʊʄɦɴƼʨɿǗʄʇʆɰʁɦɾʨʃʀǕʨ*ǱʊɦʋʨɰɰʈǓʏʻ
ʅʋʧɿȈʆ ʃʧɴǗʄʏʧʁǏȈʆrʃǗɲʄ̒ʌʧʏʉˀ ǗʆʈȂɴʁǱʊʅǌʋɷ̒ɦǗʈʨʏɺʁɦǿ Ǘ̫Ȑʉ ʜʈɦʂȘȅʉʀǕʨ
ǗʄɰʄʱǻʉʃȍʃʫʌɿǌʃʽɰǐʫɴǱʊɦɶǘʨʉɿʄɦȳʃʩɴʄɤǝǗʄɸʈʏɰʋʲɺʋȅʃʃʧɴɰʁʆʫɴɦɰʨɿȉʃɦʑʨɴǸʄʃǌ
ʄȄǎ ʄʻɺʬɵǸʌʧʄɿǌʧrʃɷʁɴʪɰʬʌʨɺ-ˏ  ̠ʃʧɴǱʊʲǗʄǗʄɩʋȓǱʏȃɿʫǸ ɺɦʨʈ˄Ȃɦ Ǹ̫Ȋ ɴ́ɦʃ̫ɰǌʨ*ǱʊʌʧʌɼǊȊ ɴ́
ʱʋɝʃʳʃʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʧɴɼʨɷʨʀʋ ɰǐʫɴʄʊʧʄʁrʃʄɺʧʌɿǌʃ̔ʗʏȚʐɰʈǕɷʁȄʃ̒ʁʨ ˒,ȓˎɵʄɦɴƼʨɿʡǖȉʃ
ɲȉǘɿrʃɼʨɷʨʀʋʬʄʃʨʉɰʈǕʃʧɴʄʊʧʌɿǌɰʈǕɼʨɷʨʀʋ ʲɺʋǱʊɾ̔ ʱʃʷȓɵɦʂǙʨʡǖɲȉǘɿʒʇʧʌɼǊʃ̔Ǳʃ̡̒ɿʊʨɰʂʁɦʑʨɴ
ǸʆʧɦʏʏʊȍɴǗʄɦʁʏʒʇʧʌɼǊʃ̔ʃʧɴǗʄɦʁʏɰʁʆʫɴʒʇʧʌɼǊʃ̔˄ 

ȵɦɰǐʫɴʃʧȄǐǱʊʏɰʋȄ ʆɦʋʄɵǁʫʄǑʃǐʃʧɴɦȳ ʀrǀʒȄɲɿ*ɼʨɷʨʀʋʬʄʃʨʉɰʈǕʃʧɴʄʊʧʌɿǌɰʈǕɼʨɷʨʀʋ
ʃʩɴǱǘʉǸɰȀǌɵʈǑɴʈʭʉʲɺʋɰʶɾɿʻȈʆǗʄɰʭɿǗʄʲɷɴȵɦɰǐʫɴʁʨʅȚʊʒʃǌʊǸɿʧɰʿɺʬɵǸȈʆɦǸɲɷˀʉ ʃr
ǱʊʒʇʧʌɼǊʏɴƾʈ- ʏɦɺǈɰʧɵǁrʃǗʄɦʁʏʃʨʈʭʉˇ˄ȋɷʊǻǈʇʧȅʋɰʈǓʫǸ ʉʋɵ̒ȗʏʒ̒ʁʆʨʃʧȄǐǱʊʱʃʷʃʧɴȅʃ
ʃʧɴɰʁʆʫɴɦʊɠʄɵʁʄʁǻǈʃɲɿʧʉʫɿǌʃʧɴǗɰʄɱɾǉ ʱǳʋʃʱȊȅʉǸʄʃǌʄȄǎʄǸ̒ʆʧɦʏʏ Ǳʊǻɰʻʡǖʒʃʫʌɿǌ
Ǘɰʄɱɾǉ ʱǳʋʃɦȊ ȅʉ ʏɦɺǈɰʧɵǁʃʧɴʏɴƾʈɼʨɷʨʀʋɰʈǓʫǸ ːˎː -ˏːˎˑ ʃ˓ʧɴʱǳʋʃʱȊȅʉ 
ʊǻǈʇʧȅʋɼʨɷʨʀʋɰʈǓʫǸ ːˎː -ːːˎˑ˓ɺɦʨʈǑʨɷʁʊʫɹǱʊʒʇʧʌɼǊʌʧʏʉˀɼʨɷʨʀʋ ɰǐʫɴɦǳʋ ȬɦȃȄȈʆ
ǗʄɰʭɿǗʄʲɷɴ*ʆǗɴʩɴʆʧʆʧʂɰʈǕɦʏɺǈɰʧɵǁʃʧɴɦʋʨɰɰʈǓʏȈ̒ʆʂʃ̒ʊʄʏʻɰʈǓʫǸ  ˄ 

ǗʏʄʱʆʋǸʈʭʉǳǐ ʱʃʷ*ȋɷʊǻǈʇʧȅʋ ɰʿȉʃȈʆǗȅɰɺʃʧʉʈʃʧɴʉʋɵ̒ȗʏȁ̒ ȈʆɦǸɲɷˀʉ
ʃrǱʊʒʇʧʌɼǊʌʧʏʉˀɼʨɷʨʀʋ ȓǗʏʉˀ ʋɦʨǗʄʏʧʁǏȈʆrʃǱʊʒʃʫʌɿǌǸɰʻʲʏǌɴɷʫʁʌʧɹǱʊʱʊɠʄɵʶʃʧɴʒʃʫʌɿǌ
ɲʱǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʧɴɲʈȄɲʈʃ̔ǗʄɰʄɦǻʉǗʄʏʧʁǏȈʆʃʧɴʏɰˀǌʧʏʧʁǏȈʆɱǓʏʄ̒ʁʅʫɿǗʏʄȀʈ
ʱǳʋǱʊɾ̔ ʄʱɵǁɰʱʁʏ*ʏɦɺǈɰʧɵǁʃʧɴʃʱȊȅʉǗʆʈȂɴʁǱʊʌʧȈɷʀʌʧǱ ɰǐʫɴʄʊʧǱʊɾʽrʃǱʊȃǘɰ̒ɵʫ̫rʃ
ʂʃȃʃʐʧʊɣǆʌɿǍʫȐȃʊɾ ʸ˄ ɰǐʫɴȐǕʊɿʨɦʃ̫*ȋɷʊǻǈʇʧȅʋȀʈʊʉɲyɾ ɰyȉǕʂʧǱʊɦʏɺǈɰʧɵǁʃʧɴʂʫʊɰʧɵǁ
ɼʨɷʨʀʋ (ɲ,ʏ,ʂ,ɼ,)  ʏʱǗʈɵǻɰʻʱɵɹʃʬʌØǗɰʄɱɾǉȍʉɿrʈǘʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴ
ɲʈȄɲʈʃʽÙ ɺɦʨʈǑʨǸǗɰʄɱɾǉ ʊʭʈʃʧɴǸ ʅ̡ʃʁʨɵɴǟʫʋʅǘʬʌɰǐʫɴɦ ǳʋʄʶɾɴɷʁʊʫɹǱʊɦʂǙʨʏʫɱɺʫʈʃʨʉɰʈǕ
ɲʱǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴ ɲʈȄɲʈʃ̔ʆʨǗɲʄ̒ǗʄʇʆʐʧʊɣǆʄǑȂʃ ʃʧɴǗɲʄ̒ɰǗʈʧɿʊɺǈȅʋ ǻɦʉȃȄ
ȅʃʃʬʌǗʄʏʧʁǏȈʆʏɰˀǌʧʏʧʁǏȈʆɿȉǘ ȈʆɲɾʱʃʉǖȈʆʃʧɴɵʨʊȈʆr ʃɵʶǿʉȐȃʊɾȀyʈʊʉʸ 
ǱʊʌʧʃʧɦȊ ɲɵʁɦǳʋ Ȭɦ ɶɦǘʨʉɿʄʃʩɴɿǗʈɨʌǱʊǸȓʁʧȈʆ ȳɦȀʈʋʁǏȈʆǸɰ̡̒ʏǌɴrʃʀʌʧǱʃʧɴǱʊɦʊɠʄɵʁ
ǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ̡ɺʋʊʩɴȉ ȉʁʃʏʫʌɿǍʧȈʆ ʃʧɴȉʃʏǍʧʊȈʆɱǓʏʻɦɺʨʈǑʨɵʬʋʊʭʈɵʁ̡ɾ ɰɰǐʫɴǱʊɷʁʊʫɹ
ʃʧɴʆɦʃǘɞʃǱʊɰȐɴʃʧɴʒʇʧʌɼǊʊǻǈʇʧȅʋ, ʏɦɺǈɰʧɵǁ, ʂʫʊɰʧɵǁʃʧɴʏɴƾʈɼʨɷʨʀʋ ǗʄɰʄɦǻʉɵʨʊȈʆʃʧɴ 
ʄʊʧȊ ʄʃǐ˄  
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ǗɰʄɱɾǉȍʉɿrʈǘʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʧɴɲʈȄɲʈʃʽ ʁʁʆˀʊʁʨ1 

.ˏ ʏɦɵɰǌʨɦʅǌ̈ʈ 

.ˏ .ˏ Ȑʊȅʃ  

ɰǐʫɴʊʉʸɦʆʋǸɴʆʨʊʁʏʌɿǜʊ̔ʈʫʃǱʊɶǘɴȋʋǻʋ ʃrɷʁɴʪɰʬʌʨɺ-ˏ ,̠ ɰʈǓʫǸʏ Ǘɦʈɵȅʃʃʬʌɰʁɦɾʨʃ
ʏɦɺǈɰʧɵǁɱǓʏ ̒ǗʄɰʄɦǻʉɵʨʊȈʆ ʃʧɴʄʊʧȊ ʄʃǐɰǐʫɴʊɴǙɴ̒Ǹɴ %̞ ɰǐʫɴʈʭʉǷǐʁʄʹʫʲʃǌɷʁɴʪɰʬʌʨɺ-ˏ  ̠ȅʃʄʃǎɵʻ
ʄǵǟ ɰʻʃʧɴǻɰʻʏȉǓ ʂȊ́ ɴʂǀʃʻʂǀʊʈɰɦʋʨǱʊʒʇʧʌɼǊʏɴƾʈ- ʏɦɺǈɰʧɵǁʃʧɴȅʃʅǌʋʻʅʋʄ̫́ȇʋɺ̒ʋɷ̒ʨʌȈʆ*
ʏʫɱȈʆʃʧɴȓʉʫɷʨʌʧɿʊʄʏǗ̒ʄǸɷʃɰʈǓʫǸ˄ʱȂʷǸȊ́ ɴʱʃʷɰǌʨ*ɦ ǗǱʈǱʊɺʩɰȄɺʁʿǗɿʩʈǗɿɨʌǗʄɰʄʱǻʉ
ȐǕʊɿʨʄʫɦʊʏɰʈǕʃʧɴǱʊʁʁʭʋɱʫʏǗɿɨʌɱǓʏʻʄʶʅʫɿʊʄʏʻʏʱʈǌɵʒɲƾʈȑʱʏȄʄɿʨʱɿʱǸʐʺʫʃ ʲʏʃ
ȄʉɰʊɺǈʈɚʃǌʨrʃǗʆ ȋ̫Ǹ ǿ ɵǗɰɰʈǓʫǸ* ȋɷʊǻǈʇʧȅʋɰʈǓʫǸȅʃǱǘ ʉǸǗʄʱʁʏǹʃʈʫɱ
ʈʭʉ ȵɦ ʋɦʨʏɰʋ Ȍɦ ɰ ʲɺʋȓɵǗɲʄʻǗɲɴǱʊɶǘɴȋʋǻʋ ʃrɷʁɴʪɰʬʌʨɺ-ˏ˗ ʃʧɴ Ȑǌʊʃʧɴɷʁʊʫɹ
ɰʁɦɾʨʃʏɴƾʈ- ʏɦɺǈɰʧɵǁɦʑʨɴʌʧɹȅʃȊ ɴ́ʋǟǗʄɦʏʨʊ˄  

ʀǙʨɿǑʧɿȉʃǱʊʀʈʀʉ*ʄʹʫʲʃǌɷʁɴʪɰʬʌʨɺ-ˏ  ̠ȅʃʄʃǜʋʻʁʫɰʃʬʌȐǘɰȐǐʈʉʬʊʒʲɴǙɴʃʧɴʄɴƼʡǖȉʃǱʊ
Ȇǘʏʄ̒ǌʬʊʊɦʄɠʄʊʄʄʊʏʻɦȵ ȀʈɲʃǘɴǗʄǗɰɿʨȈʆʀǕʨɦʐʨʉ ʒǙʨ̡ɺʋɲʭʊʡǖɰɿ̒ʏȉƾʋʄ̒ʁʅʫɿɦȄ ɲ̫ʪ ɷʁɴʪȋɿɿȗɿ
ʱʃȅ̫ʃɦʂǙʨʡǖȉʃǱʊɦɰʨʃɦʑʨɴǱʃʻʲɿǲǘ ʶɴʃrǱʊɦʂǙʨʄʊʧʌɿǌɼʨɷʨʀʋ Ȃɴʁɰǐʫɴʌʧʏʉˀʟɰɷʃ ʃʧɴȐȃʊɾ ʸ
ɰǐʫɴɦʋǑɞʃ̡ɺʋ ʉɦʨɴʈʧʃ̡ɺʋȃǘʄ̒ʊʁʆʩɴʁʫɰ ɺɦʨʈǑʨɦɶǘʨʉɿʄɦȳʃʩɴǱʊǱɿʻʄʃǍʉʁʶȄɰʻʁʶʃɴȆǎ ʋʻʃʧɴɿǗʈɨʌ
ǱʊɦʂǙʨɺʁɦɾʨʊ˄ Ǳʊɾ̔ɦ ʃȅ̫ʃʄɦɴƼʨɿǸǱȌʃʫʌɿǌȈʆʀǕʨʈʭʉʏǗȉʄ̒ɰʈǓʫǸ ɰǐʫɴǱʊɷʁʊʫɹǱʊʒʇʧʌɼǊʌʧʏʉˀ
ɼʨɷʨʀʋ ɺ̡ʋǸʌʧʏʉˀɲʃǘʩ̫ʃʧɴȉʃʏǱǌʃʫʆʋɱǓʏ ɰ̒ǐʫɴǱʊɷʭʉ ʋɦʨɰɰʈǓʏȈ̒ʆǗʄɰʭɿǗʄ̡ɷɴʃʧɴǱʊɦʂǙʨ
ʆʧʆʧʂɰʈǕɦʏɺǈɰʧɵǁɰʈǓʫǸ ʏʶɦȬʒʇʧʌɼǊʏɴƾʈ- ʏɦɺǈɰʧɵǁǗʄɰʄɦǻʉɵʨʊȈʆ*ʄʊʧȊ ʄʃǐʃʧɴȈʆʊʩɴȉ ʃʁʧɴ
ǹ ʃɦǷǓ̫ɦȳʊɰǱʊʏ Ǘɦʈɵȅʃʃʬʌɵɰƽʫʌʧʏʉˀ Ǘ̡ʄǱǘʉɰʈǓʫǸʡǖɦȳǸǗʄɦʁʏ ɺ̡ʋȉʃɵʁɾʬʋʈʂǖʈɰǗʈʧɿ
ɱǓʏʻȵɦǗɿʩʈǷǐʁː ˎˑ  ˎʃʧɴǗʄʱʁʏʲɺʋȉʃɵʶɾʬ ʋɱǓʏʻ ȵɦǗɿʩʈǷǐʁː ˎ˓ ˎ  ˄ 

ɰǐʫɴȐǕʊɿʨɦʃ̫*ȋɷʊǻǈʇʧȅʋɰʈǓʫǸ ȅʃɰʶɾɿʻǱʊʒʇʧʌɼǊʌʧʏʉˀɼʨɷʨʀʋǸʊɦʄɠʄȍʊyɦ ǳʋʃʱȊ-
ȅʉɺʿɵʈǑɴʈʭʉʃʧɴȅʃǻɰʻʱɵɹʃʬʌØǗɰʄɱɾǉ ʱǳʋʃʱȊȅʉʏɦɺǈɰʧɵǁ ʃʧɴ ʏɴƾʈɼʨɷʨʀʋɰʈǓʫǸ 
ːˎː -ˏːˎˑ Ù˓ʃʧɴØɦ ǳʋʃʱȊȅʉʊǻǈʇʧȅʋɼʨɷʨʀʋɰʈǓʫǸ ːˎː -ːːˎˑ Ù˓ʏʶɦȬɷʁʊʫɹ ʃʧɴ 
ʆʱʃǘɞʃǱʊɰȐɴʊǻǈʇʧȅʋ*ɦʏɺǈɰʧɵǁ* ʂʫʊɰʧɵǁʃʧɴʏɴƾʈɼʨɷʨʀʋʱǻʉȉʃǱʊǻɰ̒ɦɵɹʃʬʌʌʧȃʃǱʊʈʫɿǗʏɩɵ
ʊʉʸɦʆʋɱǘʨ*ʈʂǖʈʃʧɴʲʌɴ˄Ǳʊʏ ǗɦʈɵȅʃʃʬʌǱʊʒʃʫʌɿǌǗɰʄɱɾǉɦǳʋʃɦȊ ȅʉ ʃɦ̫ ǻɦʉ Ǹɦɲɷˀʉ
ɿǗʈɨʌʡǖȉʃǱʊʌʧʃʧɦȊ ɲɦʋʨɦʐǻǈʊɵȄʏʈǓˀʃǏʃʧɴǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃɦʅǜɴ̌ ȵɦȀʈǗɰʏʭɴȐǍʄˀʃ
Ȃɴʁȁǐɰ̒Ǹɿʧʃʧɴȁǐɰ̒ɦǗǱʈǸɿʧɦɶǘʨʉɿʄɦȳʃʩɴǱʊɰȐɴʊǻǈʇʧȅʋɼʨɷʨʀʋ*ɦʏɺǈɰʧɵǁʃʧɴʂʫʊɰʧɵǁɰʿɺʬɵ
ǸʏɴƾʈɼʨɷʨʀʋȂʶɴʈʬʋʅɴʲɺʊ˄ ɺɦʨʈǑʨɦɶǘʨʉɿʄɦ ȳʃʩɴǱʊɦɰʨʃɦʑʨɴrʃɿǗʈɨʌǱʊʱʃʷʃʧɴɦɺʨʈǑʨɷʭʉǳǗʁʁ
ɺʋɺ̒ɦʁɾʨǱʊrʃǱʊʆʧʃʧɿǖɲɦǗȉɴ ȃȄȅʃʃʬʌȈʆǗɿʩʈǗɿɨʌȂʶɴʁʧɺǈȈʆʄɦɵǁɰɦʁʏ ʃʧɴɦǳʋʃɦȊȅʉ*
ǱʊʄɦɴƼʨɿǗɰʄɱɾǉȍʉɿrʈǘʏʶɦɾʨɲɦǗȉɴʈʭʉ̡ɺʋǗɲʄʻǗɷɧɴʱǗǸʉɺɦʨʈǑʨʄɦǗʈʨǸȃɿʫɵʬʋɺʋǱ̒ʊɦʂǙʨʌʧȈɲ
ʀʌʧǱ ʡǖɵʶʱǳʋʱȬʃʧɴǗʄɰʄɦǻʉǗʄʏʧʁǏȈʆɱǓʏ Ǹ̒ʆʧɦʏʏɰǐʫɴʄʊʧǱʊɾʽ̡ɺʋɰʈǓʫǸ ɰʿɺʬɵǸʏɰʋ



     
 

 
ǗɰʄɱɾǉȍʉɿrʈǘʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʧɴɲʈȄɲʈʃʽ ʁʁʆˀʊʁʨ2 

ʱȌɰȂʶɴʈʬʋȅʃʃʧɴɰʁʆʫɴɷʭʄǗʄʁ̫ʃʬʌȈʆɱǙ̫ǲɿrʃǗʄʇʆʐʧʊɣǆʌɿǍʫȐȃʊɾ  y ȉʃȈʆǶʶȅɵʻʲɺʋ
ǗɿɨʌɲʧɿɲʬʊʃʧɴɦʊɠʄɵʁȀɴʁʆʨɦɺʨʈǗǳ ʃrǱʊʒʃʫʌɿǌǗɰʄɱɾǉɦǳʋʃɦȊ ȅʉ ʃɦ̫  ˄

.ˏː. ʏʃʧȂʃɰʈǕ 

Ȋɦ ɴȀʈʊȅʉǱʊɾ ʏ̔ʧɰȚʒʁʆʨȐǍʃȈʆʊǻǈʇʧȅʋɼʨɷʨʀʋɰʈǓʫǸ, Ǘɰʏʭɴ-ȐǍʄˀʃɵʶʃʭʃ ː  ̟

ȉʃǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʲɺʋȉʃɵʶʃʭʃʏʊʫʄ ˏ ˖  ː˄ Ȃɦ ʄ̫ʨǸ ɲʱǗȉɴȑ ɰ̒ȉʃɵʁʃʭʃɦǗɵʨʃɲʭʊʡǖ
ɰɿʻʏȉƾ ʋʻ*Ǹɰ̡̒ʏǌɴɲɦǗȉɴȈɲɦǗɵʨʃǸɲɦǗȉɴɿʬɵ̌ ɺ̡ʋǗǳʃ̡̒ɿʄɦǗʈʨǱʊǵʊʄȄǎʃ̒ ʃʧɴ ɿǗʈɨʌǱʊ
ǸɰʻʲʏǌɴʱȵȀʈȄʉɰǻǈ ʃʜʒɴǌȈʆʱǗǱʈʡȍʁȄȄ ʊʄʏʻǗɰʏʭɴ+ȐǍʄˀʃʲɿʄʹʫʱǿǋ ʷ˄Ȋ ɴ́ǿ ʈʧɹ*
ɲɦǗȉɴ̡ɺʋȉʃɵʊʧɿǸǱʊɰȐɴʁʧʃǐʃˀʉ ǳɦʋ (Base  registry)  ȵɦʈʧʃȂʃ̒ȅʃɰȐ ɴɦʆɹ ʋɦɹ
ȵɦ ʑɦʨʉ ʃʧɴɲʫɾ ȈʆrʃʁʧʃǐʃˀʉɰʿɦȵȉʃɰǗʈʧɿ˄  ɦ ȂʷǸȊ́ ɴǿɰʿʱǻʉ*ǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ
ɵʶʃʭʃ ˏ ˔˕ǗɿɨʌȅʃȋʉǱʊɾ̔ ȁɰʁʆʫɴǗɿɨʌȅʃɦǗʄʨǗȅʏ ̒ʃʧɴɺʁɦɾʨʊǱʊ ɱɾʸʲɺʋǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘ
ʆˀɿʼȉʃɵʶʃʭʃ ː ̡ʋɴɺʁɦɾʨʊǱʊ ɺʬɵȉʃʄǵǝɹɰǐʫɴȀȋɴʁʨˏ ǲɴʱǗǱʈ˄  

Ȁȋɴʁʨˏ ˆȐǍʃȈʆrʃǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʱȵȀʈǗɰʏʭɴ-ȐǍʄˀʃ 

ȐǍʃȈʆ ɵʶʃʭʃǗʄʆˀʃǏ Ȉɲʊʉ 

ɰʁʆʫɴɦǗʄʨǗȅʏ ̒ ˏ˔  ̞ ˗ˏ*˕%˓ 

ɸ ʄ̒ɦǗʄʨǗȅʏ ̒  ː ˏ*ˎ%̠ 

ɰʁʆʫɴʒʇʧʌɼǊ  ̞ ˑ*˖%˒ 

ɰʶʆʫɴȐɰʋǑɴ  ̝ ˑ*ː%̠ 

ʏʊʫʄ ˏ˖  ː ˏˎ %ˎ 

ǗʄʇʆˆɦǳʋʃɦȊ ȅʉʊǻǈʇʧȅʋɼʨɷʨʀʋɰʈǓʫǸ ːˎː -ːːˎˑ  ˓
ʊȅʉǱʊɾ̔ǲɴɦʋʨɦʃ ȅ̫ʃɶǘʫ̫ʄɤǁʁɴʡǖɦɳʨɹʆʨʁʧɺǈȈʆǸɰ̡̒ʏǌɴ ɰǐʫɴǱʊɦʊɠʄɵʁǗʄʆˀʃǏʄɦɵǁɰ- 

ʌʧʁȘʆˀɿ̓ȉʃ ̡ɺʋǸʁʬʱȳɷʭʄǗʄʁʷʃʬʌʄɤǝ ǗʄɸʈɺʬɵǲɴʱǗǱʈ ̂
¶ ǱʊʄɦɴƼʨɿǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ǻɵʻʱǻʉʲʑɰʆʨǳǐ ʃʧɴȉʃȈʆǗɿɩɿʏʫʨǳǐ  ̂ǗʄʆˀʃǏ 
ʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃɦʏǎʨʊ̡ɿȂɴʁʒʏǗ̒ɿɨʌȅʃʄɦɴƼʨɿɦʑʨɴʏǗȉʄʻɷʭʉʏǗʈɩʋǱʊǵʊʳʃʒɴƾȈʆ 
ʃʨʈʭʉ  ̌ɦ ǻʉʈʧʃȅʃɲʧɿɲʬʊʆʨǱʊɿȈǃʄ̒ʒʃǌʊǗʄɿʧʄɿǌʧǱʊ ʜǱʊʲɵɰʊʶ̡ ʋɰʂʃȃʃǸʈʭʉǳǐ 

ʱȂʄ̫ʨʏǍʧɿɰǐʫɴǗɰʄɱɾǉɵʁɾʫ̫ʡǖǗɰʏʭɴ-ȐǍʄˀʃʲɿʈʭʉɰʿʱǻʉ˄ ʈȘ́ɴʌʧɹ ʁɦɠɿ* ǗʄʆˀʃǏ 
ǳʶǗʁɺʋǱ̒ʊǗɲʄʻǗɲɴʊɺǈȅʋ ǸʆʧɦʏʏǱʊǗɲʄ̒Ǘɲɴʂʃȃʃʈʃʫʏǜ ʃʧɴʟɰȐʊ ɰǗʿɿɨʌȅʃ
ʄɦɴƼʨɿɦʑʨɴǗɿɩɿʏʫʨǳǐ ɦȂ ʄ̫ʨʏǍʧɿɰǐʫɴʒɴƾȈʆɵɾʁʫ ʷʡǖǗɰʏʭɴ-ȐǍʄˀʃʲɿʈʭʉ  ˄ɰȀǌ Ȃʶɴʱʃʷ



     
 

 
ǗɰʄɱɾǉȍʉɿrʈǘʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʧɴɲʈȄɲʈʃʽ ʁʁʆˀʊʁʨ3 

ɰɦʨɿɦʑʨɴʱǻʉȐʊɰɴǙʷʲʅʃǱʊʊʭʈ̡ɺʋǻɰʻʱɵɹʃʬʌʁʧʏ Ȭɦ ʃʧɴʉʫʁǏȐɚʏǌɵȗʏȌ̒ ʏʻ
ɺʋʻʒɴƾȈʆʱǗǱʈʄǵƾ ʄʻɰǐʫɴǱʊɦʊɠʄɵʁɲɦǗȉɴǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ  ˄

¶ ȈʆǸȉǁʏʻɦʋʨɰʬɺrʃǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ  ̂ ɰǐʫɴɵʁɦǿ ʈǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ
Ǘʄȉɾː #̟  ̡ ɺʋȅʃʱʊɠʄɵʶʊʭɵȋʋʻ*Ǘɰʏʭɴ-ȐǍʄˀʃ ʈʧʃȉʃȈʆǸȉǁ ʏʻʱʆɹʱʋɹ
ʃʧɴʈʧʃȉʃʋʁǏȈʆʲɰʏǗʈɩʋɰʬɺǻɦʉɱǘʭʃʟɴ ʱǻʉȐʊȈɲɦǗɵʨʃǸǗʄʆˀʃǏ ʲɺʋȅʃ
ʁʧɹʆʨǗɰɧʈʐʫ̋ʃʅǌʋʻɦʏȍɰʈǕʆˀɿ̓ȉʃʌʧʁȘ ʜǸɷʁʃʭʉʊʄʏʻrɺɲʬʒʇʧʌɼǊʃ̔ ̡ ɺʋʅǇʋʻʋʁǏȈʆ
ɿʧɵɿʭɵʄʁʅʫɿɰǐʫɴǱʊʁʁʭʋȅʃʏʧʁǏʧɰǐʫɴǱʊ̡ɰ̡ǗʄɰʬɺʱȵʱʆʋɲʱǗȉɴǗɿɨʌȅʃʄɣǁʄʻ ˄ɰɴǙʷ
ȈʆǸȉǁ ʏʻʱʃʷȅʃʄɴƼǸʅʋʋʶȅɰɰǐʫɴǱʊ̡ʀȂ ʁʃʧɴ̡ɰʏǗʈɩʋʈʫɱǵʊǗʄʆˀʃǏ ʜȈǃ ʄʻ
ʁʁȄɰ̒ʁʁʃɴʒʃǌʊǗʄɿʧʄɿǌʧǱʊǸʈʭʉǗʄʆˀʃǏɺʳʁʱʁɠɿ ˄

¶ ȈʆǸȉǁʏʻɦʋʨʁʧʃǐʃˀʉ  ̂ɰǐʫɴɵʁɦǿ ʈǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃǗʄȉɾ  ˑ #ˎ, Ǘɰʏʭɴ- 
ȐǍʄˀʃʈʧʃȉʃʋʁǏȈʆ ɰǐʫɴǱʊǗɲʄ̒Ǘɲɴʁʧʃǐʃˀʉ ɦ ǻʉǗʄʆˀʃǏʁʧʃǐʃˀʉ ǗɿɨʌȅʃǗɲʄʻǗɲɴ
ǻɦʉʌʧʏʉˀʟɰɷʃ ʜ ɺrɲʬʒʇʧʌɼǊʃ̔  ˄

¶ ɵʁǿ ʉɱǓʏʻɦȳ ʋɦʨȓǸǅ ʄɾǋ̂ ǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʈʭʉɵʶʃʭʃȉʃɿǗʈɨʌǱʊɵʶǿʉ
ɱǓʏʻɦǻʉȐʊǱʊɦǗʄʨǗȅʏʏ̒ʫʏǙ̡ʌ&software'ʲɺʋȉʃʳʀǘɱǓʏʻ ɦ ǻʉʈʧʃȅʃʏʧɰȚʆʨ 
ʏʫʏǙ̡ʌɷʁʃʭʏ ̡ɺʋȉʃʋɰƽɾ ʸɦʄʨɰɵʁʐ ɦʐʨʉʅǌʋʋ̒ʁǏʅʋǗʄȑ ɰ̒Ǘʄ̡ʐʋǳǐ Ǹʆʧɦʏʏ
ʅǌʋʋ̒ʁǏȈʆɰǐʫɴǱʊ̡ɰ̡ǗʄɰʬɺɦǻʉʈʧʃǶȅʁɵ̒ʁʧɹȓǸǅ ʄɾǋ˄ ʄɤǝɦʃ̫ȓɵɦʂǙʨʡǖʄ̫́ȇʋʻ
ɺʋʃ̒ʧʊʃǌʊȈʆʀʌʧǱʊʄʏɲ̒ɦǗȉɴʲɺʋʒʃʫʌɿǌ ˄

¶ ɰɴǙʷǲɿȈʆʊʭɵȋʋʻɰǐʫɴǱʊǶʄʉ̒ɰɼʨɷʨʀʋ  ̂ʋʁǏȈʆrʃǱʊǶʄ̒ʉɰɼʨɷʨʀʋʊʄʏʻ
Ǘɰʏʭɴ-ȐǍʄˀʃ*ʒɴƾȈʆɵʶɾʫ ʷ ʃʧɴʒǐɰɦǗʄʨǗȅʏǗ̒ʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃȉʃɰǗʈʧɿɱʫʏˇ
ǳǐ˄ ɰǐʫɴʃˀʉ ʃɦ̫* ǗʄʏʧʃɦʄʨǗɰʏʭɴ-ȐǍʄˀʃ ʱʊɠʄɵʶɲʱǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʱǻʉʈʧʃȅʃ
ʏʧɰȚʡǖȅʃɵȗʏʆ̒ʨȈʆʊʭɵȋʋ ɰ̒ǐʫɴǱʊǶʄʉ̒ɰɼʨɷʨʀʋʱȄʷɦʁ, ǱʊʱʊɠʄɵʶɲʱǗȉɴʃʩɴɦʂǙʨ
ʡǖǲɿʄɴ̒ʂʃȃʃ ɦ ǻʉȐʊǗɰʏʭɴ-ȐǍʄˀʃ*ʒɴƾȈʆɵʶɾʫ ʷ ʃʧɴʒǐɰɦǗʄʨǗȅʏʆ̒ʫʶȓɵɦǗʄʨǗȅʏʻ
ʃʧɴȂɹʉɰʒɿǍǗʄʱȊɷʃʽʡǖʒʏʻʋʁǏȈʆʆʨǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ  ˄

 ʄ̡ʃǍʈɦʋʨʄɤǝʄɦɵǁɰɦʁʏ*ǱʊɦʋʨɰʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴɲʈȄɲʈʃ̔ǗʄǶʶǷǐ ʶȉʃ
ʋɰƽɾǻyɵ̒ɦǻʉ ʑ̡ɰʆʨǳǐɦʊɠɴ̌ ɱǘʭʃ ʐɦʨʉǱʊɰɿʻǗȀɵʶǿʉʆʨǗɲʄ̒ǗʄʇʆʐʧʊɣǆʄǑȂʃʃʧɴǗɲʄ̒ɰǗʈʧɿ
ʊɺǈȅʋʏǍʧɿɰǐʫɴȉɿʧǱɵʁǿ ɿ̒ȁǐɰ̒ɵʁǿ ʉ ʅɦǜɴ̌ ǳǐ̡ ɺʋǱʊɾ̔ ʱʃʷʂɦǙʨʡǖǗʄʏʧʁǏȈʆrʃǱʊʌʧȈɷʀʌʧǱ
ȵɦȉʃɰǗʈʧɿ ʐɦʨʉǱʊȀʈǻʃǗʄʏʧʁǏȈʆɵʶǿʉʃʧɴʌʧʃʧɦȊ ɲɦȳ ʋɦʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴ
ɲʈȄɲʈʃʽ ʱʃʷɰʿȉʃȈʆʋʶȅɰʅɴʲɺʊ ˄

ɺɦʨʈǑʨʄɦɣǁɡʏʡǖȅʃʃʬʌʄɤǝǗʄɸ ʈǲɴɦʋʨǗʆʈȂʶɴɶɦǘʨʉɿʄɦȳʃʩɴǱʊɦɰʨʃɦʑʨɴrʃɿǗʈɨʌǱʊ
ɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴɲʈȄɲʈʃ̔ ɺʬɵȅʃʄɤǃɰ̒ǲɴɦʋʨ*ǗɰʏʭɴɦʏɺǈɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫʃʧɴ
ǗɰʏʭɴrǗʄʏɾʨʉ ʃ̔ʧɴʁʬʊɲʈȄɲʈʃ̔ȅʃʄɦɴƼʨɿǗɰɧʈǱʊǵʊʒʃǌʊǗɰʏʭɴʈʭʉȀʈʊʉãyɦʏɵɰǌʨʏ Ǘɦʈɵʏǌʨ+
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ʆʨǱʊʄɦɴƼʨɿǗɰɧʈǱʊǵʊʒʃǌʊǗɰʏʭɴʏǗȉʄ̒ǗɿɩɿʆʧʃʧɿǖʃʧɴȍʉɿrʈǘɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴɲʈȄ+
ɲʈʃʽäɵʫ̫rʀǀʁʨː ˗ʲɱɰɰƼǻǷǐ ʶːˎ ːˎ̡ ɺʋǸʉʃǌǱʊʄʱǿǌ ʷȓʏʃǐʏǗȉʄʻɷʭʉʏǗʈɩʋʃʧɴǳǗʁʁ
ɺʋʻǱʊǵʊʱʃʷ˄ǗɦǱʉʆʨǱʊǻɰ̒ɦɵɹʃʬʌǗɰʄɱɾǉɦǳʋʃɦȊ ȅʉ ʏɦɺǈɰʧɵǁʃʧɴʏɴƾʈɼʨɷʨʀʋ*ȋɷʊǻǈ+
ʇʧȅʋɰʈǓʫǸ ȅʃǻɰ̒ɦɵɹʃʬʌʉʃǌǱʊɺʩɰȄʏʁǗʈʄʏǗʈɩʋʀǕʨ̡ɺʋȉʃɲɾ ɰyȉǕʂʧǱʊɦʏɺǈɰʧɵǁʃʧɴ
ʂʫʊɰʧɵǁɼʨɷʨʀʋʃʧɴɲɾʸɰȉǕʂʧǱʊʊǻǈʇʧȅʋɼʨɷʨʀʋǸ ʏɦȄʂʧǱʊʄɦɵǁɰɦʁʏ˄Ȁʈʊʉ ʉyʃǌǱʊʀǕʨɦʃ̫*
ɲɾ ɰyȉǕʂʧǱʊɦʏɺǈɰʧɵǁʃʧɴʂʫʊɰʧɵǁɼʨɷʨʀʋ ɺ̡ʋȉʃʏʈɿǍɰʧɵǁɺʩɰȄʏʁǗʈʄʏǗʈɩʋǱʊǵʊ̡ʅʃɦʏɺǈɰʧɵǁ
ʃʧɴʂʫʊɰʧɵǁɼʨɷʨʀʋ ȅʃʱʊɠʄɵʶǻɰʻʱɵɹʃʬʌØǗɰʄɱɾǉȍʉɿrʈǘʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴ
ɲʈȄɲʈʃʽÙɺɦʨʈǑʨɦʂǙʨǸǗɰʄɱɾǉʊʭʈʈʭʉʃʧɴǸʈʬʋǻǈʃɺʿȉʃȐ ʊyʏǲʁʃ̒ɺʋǱ̒ʊǵʊʆʧʃʧɿǖʃʧɴȍʉɿrʈǘ
ʏʶɦɾʨɲʱǗȉɴɷʁʃʭʏʡǖʉʃǌǱʊʄʱǿǌ ʷȓʏʃǐʐɦʨʉʟɰȐ ʊɦʃ̫Ǹ ʟɰȐʊʊʏʻʱǻʉǗɿɨʌȉʃǱʊɦʂǙʨ
ʄɵǁʫʄǑʃǐȈʆɰǐʫɴɰʊɾʨǶȅʁɵ̒ ɺɦʨʈǑʨʡǖǗʏʄȀʈǱʊʌʧʌɿǌȊ ɴ́ɦʋɝʃrʃʌʧʏʉˀɼʨɷʨʀʋʅɴʲɺʊ ˄

 

ː. Ǘɰʄɱɾǉȍʉɿʳʈǘʏʶʱɾ̈ɲʱǗȉɴʄʱɵǁɰʌʧʁȘʆˀɿʼȉʃ ʃʧɴɲʈȄɲʈʃʽ 

ː. .ˏ ʱǳʋʄʶɾɴʃʧɴɦǳʋʱȬ 

ǱʊǻɰʻʱɵɹʃʬʌǗɰʄɱɾǉȍʉɿrʈǘʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴ ɲʈȄɲʈʃȉ̔ʃ 
ǳɦʋʄʁɾ ɴɷʁʊʫɹǱʊɦʂǙʨʏʫɱɺʫʈʃʨʉɰʈǕɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴ ɲʈȄɲʈʃ̔ʆʨǗɲʄ̒Ǘʄʇʆʐʧʊɣǆ+
ʄǑȂʃʃʧɴǗɲʄ̒ɰǗʈʧɿʊɺǈȅʋʱǻʉȃȄȅʃʃʬʌǗʄʏʧʁǏȈʆʏɰˀǌʧʏʧʁǏȈʆɿȉǘ ȈʆɲɾʱʃʉǖȈʆʃʧɴ
ɵʨʊȈʆrʃɵʁǿ ʉȐ ȃʊɾ Ȁyʈʊʉ ǱyʊʌʧʃʧɦȊ ɲɵʁɦǳʋ Ȭɦ ɶɦǘʨʉɿʄʃʩɴɿǗʈɨʌǱʊǸȓʁʧȈʆɦȳȀʈ
ʋʁǏȈʆǸɰ̡̒ʏǌɴrʃʀʌʧǱʃʧɴǱʊɦʊɠʄɵʁǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ̡ɺʋʊʩɴȉ ȉʁʃʏʫʌɿǍʧȈʆʃʧɴȉʃʏǍʧʊȈʆ
ɱǓʏʻɺɦʨʈǑʨɵʬʋʊʭʈɵʁ̡ɾ ɰɰǐʫɴǱʊɷʁʊʫɹ ʃʧɴʆɦʃǘɞʃǱʊɰȐɴʃʧɴʒʇʧʌɼǊʊǻǈʇʧȅʋ*ɦʏɺǈɰʧɵǁ*ʂʫʊɰʧɵǁʃʧɴ
ʏɴƾʈɼʨɷʨʀʋǗʄɰʄɦǻʉɵʨʊȈʆ ʃʧɴʄʊʧȊ ʄʃǐǗʏʄȀʈǗɰʄɱɾǉ ʱǳʋʃʱȊȅʉʏɦɺǈɰʧɵǁʃʧɴ ʏɴƾʈ
ɼʨɷʨʀʋɰʈǓʫǸːˎ ːˏ -ːˎˑ ʃ˓ʧɴʱǳʋʃʱȊȅʉʊǻǈʇʧȅʋɼʨɷʨʀʋɰʈǓʫǸ ːˎː -ːːˎˑ Ǘ˓ʆʈ
ȂʶɴǗɲʄʻʱǳʋʃʱȊȅʉȄȄʊʄʏȋ̒ɷʊǻǈʇʧȅʋɰǐʫɴʌʧʏʉˀɼʨɷʨʀʋ˄ 

ɺɦʨʈǑʨʏ Ǘɦʈɵɦǳʋʄʁɾ ɴǲɴɦʋʨ* Ǘɰʄɱɾǉʱʃ ȉ̫ʃɦ ǳʋʱȬɰʶɾɿʻʡǖȅʃɵȗʏʻȌʏʻʃʬʌ
ʱǳʋǱʊɾ̔ʒʇʧǗɰʈ ʃʧɴʉʃǌǱʊrʃǱʊȍʉɿrʈǘʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿʼȉʃʃʧɴɲʈȄɲʈʃʽ
ǗʏʄȀʈʱǳʋǱʊɾ̔ ʊʭʈʃʧɴɦǳʋǱʊɾ Ǹ̔ɰ̒Ȍ ɰ̒ɦǻʉɶǘʫ̫ʄɤǁʁɴʒʁʆʨʁʧɺǈȈʆʄɦɵǁɰɦʁʏ ʃʧɴʁʧɺǈȈʆ
ʐʧʊɣǆʌɿǍʫǗɲʄʻǗɷɧɴʱǗǸʉʏǗȉʄ̒ɦǗʄʨǗȅʏǸ̒ʈʬʋǻǈʃɰǐʫɴǱʊʆʧʃʧɿǖ* ʒʃʫʈˀɿʃʧɴʌʧȈɷʀʌʧǱǗɲʄ̒ʏʶɦɾʨ
ɲʱǗȉɴʲɺʋȉʃɲʫɾȈʆʃʧɴʋɰƽɾ ʏyʈǑɿǌʧǗɲʄ̒Ǘǳʃ̒˄  

ː, ,ːɦ ǳʋǱʊɾ̔ʳʃǱʊȍʉɿʳʈǘ 

 ǱʊʱʊɠʄɵʶɲʱǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʧɴɲʈȄɲʈʃ̔ǗʄɰʄɦǻʉǗʄʏʧʁǏȈʆ*ʏɰˀǌʧʏʧʁǏȈʆ*ɿȉǘ-
ȈʆʃʧɴɲɾʱʃʉǖȈʆǗɿɨʌǗʏʄȀʈʱǳʋǱʊɾ̔ ʊʭʈʃʧɴɦǳʋǱʊɾ Ǹ̔ɰ̒Ȍ ɰ̒  ˄
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ː, ,ːˏ,ɦǳʋǱʊɾ̔ʊʭʈ 

 ǗɲʄʻʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴɲʈȄɲʈʃ̔ ǗɿɨʌʱǳʊʆȀʈɦ ǳʋǱʊɾ̔ ʊʭʈɵʶʃʭʃˏˏ
ɺ̡ʋɰǐʫɴɦȄʷɦǳʋǱʊɾʽɦǗɷʨʏ ʊɦʨʏ ʃʧɴɦʂǙʨʀʌʧǱʃʨʉɰʈǕɲɦǗȉɴȉʃɵʶʃʭʃ˔ʲɺʋʒʃʫɦȌʈȀʈʒʃʫǗɰʩɿǖ
ʱʋɱ˒ ˏʒʃǗɰ,ʄɰɵʫ̫rʀǀʁʨː ˓ʲɱʈʨȄ Ƿǐ ʶːˎ ː ʏˎǌʨʆʨǱʊǗɲʄ̒ǗɲɴǱʊʌʧʃʧɦȊ ɲȐȃʊɾ  yʃʧɴ
ʱǳʋǱʊɾɦ̔ǳʋʃʱȊȅʉɵʶʃʭʃ˓ʲɺʋȅʃɰʶɾɿʻɰǐʫɴǗɰʄɱɾǉʱǳʋʃʱȊȅʉɦʏɺǈɰʧɵǁʃʧɴʏɴƾʈ
ɼʨɷʨʀʋɰʈǓʫǸːˎ ːˏ +ː ˎˑ ʃ˓ʧɴɦǳʋʃɦȊ ȅʉʊǻǈʇʧȅʋɼʨɷʨʀʋɰʈǓʫǸːˎː +ːː ˎˑ˓˄  

× ǳɦ ʋǱ ʊɾ ʽɦǗɷʏ̈ ʊɦ̈ʏ ʃʧɴʱʂǙ̈ʀʌʧǱʃʨʉɰʈǕɲʱǗȉɴ 
 ʒʃʫɦȌʈȀʈʒʃʫǗɰʩɿǖɦʋɱ˒ ʒˏʃǗɰ,ʄɰɵʫ̫rʀǀʁʨː ˓ʲɱʈʨȄǷǐ ʶːˎː ʏˎǌʨʆʨǱʊǗɲʄ̒ǗɲɴǱʊ 
ʌʧʃʧɦȊ ɲȐȃʊɾ *yǗɲʄ̒ʏʶɦɾʨɲɦǗȉɴǗɿɨʌɦǳʊʆɦǳʋǱʊɾ ʊ̔ʭʈɵʁʃʭʃ˔ɵʶɾʫ ɵɺʬɵǲɴʱǗǱʈˆ 

'ˏ, ǳɦʋǱʊɾ ʏ̔ʃʧȂʃɰʈǕ ˆɲʱǗȉɴǗɿɨʌʲɿȉʃȈʆǶʶȅɵʻ ɵʶʱȇʷǱʊɦʂǙʨʄʊʧʌɿǌɰʈǕɼʨɷʨʀʋ
ɺ̡ʋ ɶɦǘʨʉɿʄɦ ȳʃʩɴɿǗʈɨʌǱʊǸȓʁʧȈʆ ʃrǗɰʄɱɾǉɦǳʋʃɦȊ ȅʉ ʏɦɺǈɰʧɵǁʃʧɴʏɴƾʈ
ɼʨɷʨʀʋɰʈǓʫǸ ːˎː+ˏː ˎˑ˓*ɦǳʋʃɦȊ ȅʉʊǻǈʇʧȅʋɼʨɷʨʀʋɰʈǓʫǸ ːˎː +ː
ːˎˑ Ǘ˓ʆʈȂʶɴʱǳʋʃʱȊȅʉ*ʲʅʃǱʊʉʫʁǏȐɚʏǌʃʧɴʉʫʁǏȐɚʏǌȇɰʻʆˀʃǏʱʅǜɴʱʁɠɿ 
ʊʄʏʻȋɷʊǻǈʇʧȅʋ; 

ː', ǳɦʋǱʊɾ ʅ̔ʋ ʏɦɺǈɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫ ˆɲɦǗȉɴǗɿɨʌ̡ɿʄǵǝɹʒʁʆʨʅʋɵʁɦɾ ɹ ʅ̡ǐɰɦʏɺǈ+
ɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫ ɺ̡ʋʁʁʭʋȅʃʆʨǱʊʌʧʃʧɦȊ ɲ ɺɦʨʈǑʨʊʭʈɵʁ̡ɾ ɰɺʋǱ̒ʊɰȐ ɴʃʧɴʒʇʧʌɼǊ 
ʊǻǈʇʧȅʋ*ɦʏɺǈɰʧɵǁ,ʂʫʊɰʧɵǁʃʧɴʏɴƾʈɼʨɷʨʀʋ˄ʱǻʉʲʑɰ*ʏǗȉʄʻɲʱǗȉɴʱǻʉǗʄʇʆ
ʐʧʊɣǆʄǑȂʃɵǗʈɧ̫ ǗɿɨʌȉʃȈʆʁʃʻʇǘʃʻɵʁɦȇ Ǳ̫ʊʒʃʫʌɿǌɦǳʋǱʊɾ ʅ̔ʋ ʏɦɺǈɰʧɵǁʃʧɴ
ʐʧʊɣǆʌɿǍʫɦʃʷɦɺʨʈǑʨȃȄ ʃʧɴɦʋʨɰɰʈǓʏȈ̒ʆȂɰ̒ȂɹʁʫʃʌʧʃʧɦȊ ɲʄ̡ʃǍʈʆʨʌʧʏʉˀʟɰɷʃ
ʏǗȉʄ̒ʄʁɦʆɹɿǗʈɨʌǱʊʌʧʃʧɦȊ ɲȐȃʊɾ ʏyʊʫʄ ǗʆʈȂɴʁɦɶǘʨʉɿʄɦȳʃʩɴʄʫʆǙɦʐɿʫɰȐ ɴ
ʃʧɴʒʇʧʌɼǊʊǻǈʇʧȅʋ*ɦʏɺǈɰʧɵǁ*ʂʫʊɰʧɵǁʃʧɴʏɴƾʈɼʨɷʨʀʋǗʄɰʄɦǻʉɵʨʊȈʆʃʧɴʄʊʧȊ ʄʃǐ;  

ˑ', ǳɦʋǱʊɾ ɷ̔ɦǗʈʨʏǗʄɦʏʨʊʄʁʅʫɿˆɲʱǗȉɴǗɿɨʌȉʃʗɿǌʈȈʆʱǗʄɠʄʱʂɠʄʃʧɴʅʋ ʏɦɺǈɰʧɵǁ
ʃʧɴʏɴƾʈɼʨɷʨʀʋɱǓʏǸ̒ɴɦɲ ʂɦɠʄʃʩɴɷɦǗʈʨʏɲɦǗȉɴɺrʁɦʅǜɴɦʁɠɿ; 

˒', ǳɦʋǱʊɾ Ȉ̔ʆȓɵǗʁǗʁɴ̒ȅʃrʃʀʌʧǱˆ ɿǗʈɨʌǱʊʀʌʧǱ ʏǗȉʄʻɵʶǿʉʋɦʨʌʧʃʧɦȊ ɲ
ǗʄɿʧʄɿǌʧǱʊʃʧɴ̡ʀȂ ǗʁɿɨʌʏʧǍɿɦȵɰǐʫɴȈʆȓɵǗʁǗʁɴ̒ȅʃrʃʀʌʧǱ ʃʧɴǗɿɨʌȅʃɦʂǙʨʏȉʐ- 
ʊɾɰʈǕɵʬʋʱȳɰǐʫɴǗɰʄɱɾǉʐʧʊɣǆʌɿǍʫȐȃʊɾ ʊyʉʸɦʆʋʈʂǖʈ*ǗɰʄɱɾǉʀʌʧǱʊʉʸɦʆʋ
ʈʂǖʈ*̡ʅʃǱʊʉʫʁǏȐɚʏǌʀʌʧǱʃʧɴʀʌʧǱǗʄǶǷʁǐʁ; 

˓', ʱǳʋǱʊɾ̔ ȈʆȓɵʒʃʫʌɿǌȅʃˆʏȉʏȈɲɲʱǗȉɴ*ʒʇʧǗɰʈ*ʉʃǌǱʊʃʧɴʊɵȄʏʈǓˀʃǏ
ǗʆʈȂʶɴʏʈɿǍȈʆȐǍʄˀʃʏǗȉʄʻǱʊǗɲʄʻǗɲɴʃʧɴʒʃʫʌɿǌɲɦǗȉɴǗɿɨʌɦɶǘʨʉɿʄʃʩɴɿǗʈɨʌǱʊ
ʃʧɴʄʊʧǱʊɾ Ǹ̔ɰ̡̒ʏǌɴʊʄʏɰ̒ʈǓʫǸ; ʃʧɴ 

˔', ʱǳʋǱʊɾ̔ ȈʆʊʭɵȋʋʻʏǗȉʄ̒ǱʊǶʄ̒ɦʅǌʨʈʒʃʫʌɿǌɲɦǗȉɴˆʟɰȐ ʊ̡ɾ ȄʏʁǌʨʆʨǱʊǗɲʄʻ-
ǗɲɴǱʊʒʃʫʌɿǌɲʱǗȉɴ*ʲʅʃǱʊʱǻʷǗȐʉʅʋʄʹʷȇʋʻǻɦʉȐʊɲɦǗȉɴʒʇʧʌɼǊʃ̔*ʲʅʃǱʊ
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Ǘɲʄ̒ǗɲɴʄʊʧȐǍʃ, ʲʅʃǱʊʋʁǏɰʈǕɲʱǗȉɴ, ʲʅʃǱʊʏɰʈǕȈʆ ʃʧɴʀʌʧǱǗʄǶǷʁǐʁ ǗʆʈȂʶɴ
ʋɰƽɱɾǉ ǶʶȅɵʻȄȄ ǗɿɨʌʱʊɠʄɵʶʡǖȅʃʈʫʃʱʆʋɲʱǗȉɴǗɿɨʌȅʃʒʃʫʈˀɿ ˄ 

 

 
 

ʊʬʄȈʆʁʨˏ ˆɦ ǳʋǱʊɾ̔ ʊʭʈʳʃǱʊɦǗɷʨʏ ʊɦʨʏʃʧɴǱʊɦʂǙʨʀʌʧǱʃʨʉɰʈǕɲɦǗȉɴ 
× ʱǳʋǱʊɾ̔ʱǳʋʃʱȊȅʉ  

 ǱʊɦʊɠʄɵʁʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʧɴɲʈȄɲʈʃ̔ǗʄɰʄɦǻʉǗʄʏʧʁǏȈʆ*ʏɰˀǌʧʏʧʁǏȈʆ*
ɿȉǘ Ȉʆʃʧɴ ɲɾ ʃɦʉǖȈʆǗɿɨʌǗʏʄȀʈɦǳʋǱʊɾʽɦǳʋʃɦȊ ȅʉɺʬɵȅʃɰʁɾ ɿ̒ɰǐʫɴǗɰʄɱɾǉ
ǳɦʋʃɦȊ ȅʉ ʏɦɺǈɰʧɵǁʃʧɴʏɴƾʈɼʨɷʨʀʋɰʈǓʫǸːˎ ːˏ -ːˎˑ ,˓ ʱǳʋʃɦȊ ȅʉʊǻǈʇʧȅʋɼʨɷʨʀʋ
ɰʈǓʫǸːˎː -ːːˎˑ  ˓ ʃʧɴɦǳʋʃɦȊ ȅʉȇɰ̒ʆˀʃǏȄȄɰǐʫɴʋʐʁɼʨɷʨʀʋ˄ ɰǐʫɴʃˀʉ ʃɦ̫ ɲʱǗȉɴǗɿɨʌ
ʱǳʊʆʱǳʋǱʊɾ̔ ʊʭʈʳʃʱǳʋǱʊɾ̔ ʱǳʋʃʱȊȅʉɵʶʃʭʃʄ˓ʲʃǍʈʱʁɠɿɺʬɵǲɴʱǗǱʈˆ 

ˏ', ǳɦʋǱʊɾ ʄ̔ɣǁʬʋʁʧʃǐʃˀʉ ɿ̡ʈʭʉ ʋɦʨɰ&The Once-Only Principle) ɲ̂ʪǸ ǳɦʋǱʊɾʽ
ʒʇʧʌɼǊǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃɼʨɷʨʀʋ ʲɺʋɿǗʈɨʌʡǖǗɰʏʭɴ+ȐǍʄˀʃ*ʃʨɿʧʄʫɲƾʋ ʃʧɴǗʄǸ-
ɷʃʅǌʋʁ̒ʧʃǐʃˀʉ ɿ̡ʈʭʉ ʋɦʨɰɺʋʻȓǸǅ ʂʊ ʃʧɴǗɰʏʭɴ-ȐǍʄˀʃȉʃʏʈɿǍɰʧɵǁɦǻʉʈʧʃɦʏǐʨʏʫʁ
ʜɿǗʈɨʌʡǖʅǌʋʁ̒ʧʃǐʃˀʉɺ̡ɺʋ ǗɦɵʨʃɦʋʨɰɦȄʷɦʁ˄ʱǳʋǱʊɾ̔ ʱʃʷɷʭʉǱɿʻʄʃǍʉǱʊʄɣǁʬʋ
ʁʧʃǐʃˀʉ ɺ̡ʋǳǕʃʏɴƾɿʧȈʆʃʧɴɵʶǿʉʊɺǈȅʋʃʧɴʄʃǎʫɰǱʊǵʊʊʄʏȓ̒ǸǅʂʊʃʧɴǗɰʏʭɴ-
ȐǍʄˀʃȉʃʏʈɿǍɰʧɵǁʃʧɴȈɲʨȇɰ̒ʆˀʃǏɰǐʫɴǱʊǗʄʈʬʋ*ʊɰȚʁʫɰʃʧɴɦǗʄʨǗȅʏʁ̒ʧʃǐʃˀʉ ˄ 

'ː, ǳɦʋǱʊɾ ʒ̔ʃǌʊǗʄɿʧʄɿǌʧǱʊǸǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨ̡ɿʈʭʉ&Interoperability as an Ecosystem 
Principle) ˆʱǳʋǱʊɾ̔ ʱʃʷȃȄȁǗɲʄʻǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿʼȉʃȂʶɴʒʏʻʊʄʏʻȋɷʊǻǈ-
ʇʧȅʋȓɵȉʃǗʄɿʧʄɿǌʧǱʊʟɰȋɷǖ ʃʧɴȓɵɦʂǙʨʒʃǌʊǗʄɿʧʄɿǌʧǱʊǸʈʭʉǗʄʆˀʃǏɺrʁɦʁɠɿ
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ǗʄɰʄɦǻʉʏʫʌɿǍʧȈʆǸǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨʈʭʉ ɺɦʨʈǑʨʄʁɦʆɹʈʫɱǵʊʡǖǳǐɦȳʌʧɹ ȳɦʈɰɰǐʫɴ
ǱʊʄɦǗʈʨɦʏȍȐȃʊɾ ʡyǖȉʃǗʄʏʧʁǏȈʆ˄ɰǐʫɴʃˀʉ ʃɦ̫*ǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿʼȉʃʲɺʋ
ȅʃɦǗʄʨǗȅʏʻɦǻʉǗɰʏʭɴ-ȐǍʄˀʃǗɿɨʌȉʃʒʃǌʊǗʄɿʧʄɿǌʧǱʊʃʧɴǱʊȆǘʏʄ̒ǌʬʊʁʧʃǐʃˀʉ ȳɦʌʧɹ
ʱȳʈɰ ˄ ʈʹȘɴʱʁɠɿ,ʱǳʋǱʊɾ̔ ʱʃʷʒʃʫɤǆɿʡǖǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʊʄʏȋ̒ɷʊǻǈʇʧȅʋ
ȓɵɦʂǙʨʒʃǌʊǗʄɿʧʄɿǌʧǱʊ ʃʧɴȆǘʏʄ̒ǌʬʊʁʧʃǐʃˀʉǸʈʭʉǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʊʄʏʌ̒ʧʏʉˀ
ʟɰɷʃɦɺʨʈǑʨɷʁʊʫɹʃȍʃʫʌɿǌʃ̔ʃʧɴʒʇʧȅʋɰʧɵǁʁʧʃǐʃˀʉ ɰǐʫɴʃˀʉʄɦɴƼʨʃǗʄʏʧʁǏȈʆǗʄɿʧʄɿǌʧǱʊ
ȓɷʨʌɰʈǕʊʄʏʌ̒ʧʏʉˀʟɰɷʃ  ˄

ˑ', ǳɦʋǱʊɾ ʅ̔ǌʭɵɦʅǌʨʈʃʧɴʆǗɴʨɰɦɺʨʈǑʨǗʄʏʧʁǏʅʋ &Land and Expand for Efficiency
Principle) ˆ ǳɦʋǱʊɾʽɦʃ̫ ʄɦʨɰʋʁǏȈʆɺʋǗ̒ɰʏʭɴ-ȐǍʄˀʃɰǐʫɴǱʊʅǌʭɵɦʅǌʨʈɦʊɠʄɵʁ
ʒʇʧʌɼǊǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿʼȉʃǻɦʉǶʄ̒ɦʅǌʨʈʆʨɿʬɵʃʧɴʆǗɴʨɰɦȳʂʁʏǗȉʄʻʄʶʱʆɹɿǗʈɨʌ-
Ǳʊ ɰǐʫɴǱʊǗɲʄ̒ǗɲɴʃʧɴʅǌʋʻɦʏȍȐȃʊɾ ʊyʄʏɱ̒ǘʭʃǗʄɰʄɦǻʉǗʄʏʧʁǏʅʋ ɸ ʊɦʋʨ 
ʈʬʋǻǈ ʃ ʃʧɴǗɰʄɱɾǉ ɰʶɾɿʻǸɰʻȌɰʻʈʭʉ ʃʧɴǗʏʄȀʈʱǳʋǱʊɾ̔ Ȃʶɴ  ːǲɴɦʋʨ˄
ɰǐʫɴʃˀʉ ʃɦ̫ ,ǱʊʅǌʭɵɦʅǌʨʈɦʊɠʄɵʁǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿʼȉʃǗɿɨʌɦȆǌɿɦʋʨɵʁɾʫɵȓʁʧȈʆǶȅʁɵ̒
ʃʧɴǗʄʏʧʁǏʅʋǸɲʃǘʩ̫ ʁɦʨʄȓɵʆǗɴʨɰʌʧȐʋȈʆȀʈʊʉ ǱyʊɦǗʄʨǗȅʏʏ̒ȉʏȃɿʫ̡ ɺʋ
ȉʃǗȐʄʻ(Reusability) ʜʆǗɴʨɰʄ̡ʃǍʈɺɦʨʈǑʨ̡ɵɰʊʁ̡ʋɰǱʊɦǗʄʨǗȅʏǸ̒ʈʭʉǗʄʆˀʃǏɦʅǜɴ̌
ʱǻʉȃȄȅʃʃʬʌǗʄʏʧʁǏʅʋʃʧɴʏʃǌʧʏʫɱrʃǗʄʆˀʃǏȂɴʁʈʬʋ˄ 

˒',ɦ ǳʋǱʊɾ̔ʌʧʈɷǄǱʊɰʬʃǱɿʻ&Hybrid Decentralized)ˆ ǱʊʅǌʋʻʟɰȋɷǖȈʆʳʃǱʊ
ǗɲʄʻǗɲɴʂʃȃʃʃʧɴɰʈǕʏʧʁǏʧrʃǱʊǗɲʄ̒ǗɲɴǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃǗɿɨʌ̡ʅǟɰɦʋʨǱʊɰʶɾɿʻ
ʁʧʃǐʃˀʉ ǳɦʋ(Base  registry)  ˄ Ȋɦ ɴȀʈʒʃʫǗɰʩɿǖʏǌʨʆʨǱʊȆǘʏʄ̒ǌʬʊʁʧʃǐʃˀʉ Ȁʈʊʉʸȁǐ ʋ
Ȇǘʏʄ̒ǌʬʊʁʧʃǐʃˀʉɰʈǓʫǸ*ʁʧʃǐʃˀʉ ǳɦʋʏʶɦȬɺʋʁ̒ʧʃǐʃˀʉʈʬʋǻǈʃ̡ɺʋʏǍʧɿɦǗǱʈǱʊǗɲʄʻǗɲɴ
ʊʄʏʻǗɰʏʭɴ+ȐǍʄˀʃȉʃʏʈɿǍɰʧɵǁ̡ɺʋǸȉǁʏʁ̒ʧʃǐʃˀʉ ɺɦʨʈ ʐɦʨʉȉʃ̡ɿȉǁʏʁ̒ʧʃǐʃˀʉ ɺɦʨʈɦʁ
ɺ̡ʋȉʃʏʧʁǏʧɦʂǙʨʄɵǁʫʄǑʃǐȈʆʁʧʃǐʃˀʉȂɴʁɦ ȄʷǗʏʄȀʈɵȗʄʻʃʧɴʄʁʄǑɣǆɿǌʧ ʲɺʋȉʃǸȓʁɦˆ
ʁʧʃǐʃˀʉʈʃʫʏǜʁʧʃǐʃʉˀ ʏɦɺǈɰʧɵǁʐʧʊɣǆʌɿǍʫʁʧʃǐʃˀʉɵʁɾʬʋȐ ʊɦʆʨʆʃǏʃʧɴʈʧʃ̡ʈʃȐ ʊɦʆʨʆʃǏ
ʁʧʃǐʃˀʉʂʫʊɰʧɵǁʃʧɴʏʐǗǳʏʁʧʃǐʃˀʉʒɵʋʃʌɿǍʫʁʧʃǐʃˀʉʇʬʈʧȐɚʏǌʁʧʃǐʃˀʉʒʄ̒ʊʁʁʧʃǐʃˀʉǱʊǵʊ
ʁʧʃǐʃˀʉʏǍʧɿʧǸɿʧʁʧʃǐʃˀʉȊ ʃʉʃǌʃʧɴʅǘʬʌʀǐʋ ʁ̒ʧʃǐʃˀʉʏʫǲʇʧȅʋʁʧʃǐʃˀʉɵȗʄ̒Ǹ ɺɦʨʈ˄  

'˓,ɦǳʋǱʊɾʽɦǗʄʨǗȅʏʂ̒ʃȃʃʊʭʈʃʧɴȉʃǗȐ ʄ̒&Resource Sharing) Ǘ̂ɰʏʭɴ+ȐǍʄˀʃǗɿɨʌ
ɲʧɿɲʬʊɦȳ ʋɦʨǱʊɦǗʄʨǗȅʏʂ̒ʃȃʃʊʭʈʃʧɴȉʃǗȐʄʻǗʏʄȀʈɿǗʈɨʌǱʊǸɰ̡̒ʏǌɴʃʧɴǗʏʄ
ȀʈʃʧȄǐǱʊʄɦɵǁɰʌʧʁȘȄ ʆɦʋʄɵǁʫʄǑʃǐ̡ɺʋɰʁʆʫɴɦȅ ɷ̫ʁȑ ʃɦȳʊɰ ǱʊɦǗʄʨǗȅʏʂ̒ʃȃʃʊʭʈǳǐ
Ǘʄɰʄɦȳ ǻɦʉǗʄʏʧʁǏȈʆʃʧɴʡǖʒʏʻʏǱǌ ʃʫʆʋ, ɵʁǿ ʉ ʀrǘɦɺʨʈȂʄʃʧɴǱʊǱɿ̒ʄʃǍʉ
ʄʃǎʫɰʊɺǈȅʋ  ˄ʄ̡ʃǍʈɦʋʨɦʃ̫*Ǘɰʏʭɴ+ȐǍʄˀʃǗɿɨʌɲʧɿɲʬʊɦǗʄʨǗȅʏʃ̒ʬʌʄɦɵǁɰʌʧʁȘ̡ɺʋɰʁʆʫɴ̡ɿ
ʅʫʏʅʫʋ(mainstream) ɺ̡ʋ ʅ̡ǟɰɦȳ ʋɦʨʏǌɴ̒ǻ ʄɦʨɰɵʁʐ &Open Standard'* ȈʆǶʏʻʁʫʶʳʃ
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ǱʊɦǗʄʨǗȅʏ &̒adoption maturity) ʃʧɴȉʃʏʈɿǍȈʆɰǐʫɴǱʊʆʃȘʊȈʆȓɵɦǗʄʨǗȅʏȅ̒ʃ
(usability) ɺɦʨʈǑʨǱɿ̒ʄʃǍʉǱʊʌʧʃʧɦȊ ɲǸʃ̒ǳǐʃʧɴȈʆɦʋʨʏɿǗʈɨʌǱʊ&redundant)˄
ɰǐʫɴʃˀʉ ʃɦ̫Ǘɰʏʭɴ-ȐǍʄˀʃʈʧʃǗɿɨʌɦʊɠʄɵʁ ʜ ʌʧʃʧɦȊ ɲɦȳ ʋɦʨǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʜ
ȁǐ ʋɼʨɷʨʀʋǗɲʩ̡̫ɺʋȉʃʊʭɵɦʐʨʉ Ȅɦʷɦ ʁʄ́ʫ̡ʃǌǗɿɨʌɵʬʋʊʭʈɦǗʄʨǗȅʏ ʃ̒ʧɴȂɹʉɰǗʄɦȊ ɷʃ̔
Ǹʒɿʧʄʊȉ ʃrʂʃȃʃ̡ɺʋȉʃǗȐ ʄ̒ȂɴʁɦȄʷɦɺʨʈǑʨǱɿ̒ʄʃǍʉɵʁǿ ʉ ʃʧɴ ʋʫʄʄʶȅɿʻǱʊ
ʄɦɴƼʨɿǗʄʆˀʃǏʆˀɿ̓ȉʃɺ̡ɺʋˇɦǗɵʨʃɺɴ̡ɺʋȉʃʈʫɱǵʊǸʃ̒ǳǐ˄  

 

  
ʊʬʄȈʆʁʨː ˆɦ ǳʋǱʊɾ̔ ʊʭʈǗʏʄȀʈʱǳʋǱʊɾ̔ ʱǳʋʃʱȊȅʉ 

 

ʲʅǟɰʋɦʨɦǳʋǱʊɾ ʊ̔ʭʈȂɴʁʁʧɺǈȈʆrʃǱʊɦǗɷʨʏ ʊɦʨʏʃʧɴɦʂǙʨʀʌʧǱʃʨʉɰʈǕʃʧɴʁʧɺǈȈʆɦǳʋ+
ʃʱȊȅʉɺʬɵȅʃɦʊɠʄȋʄ̒ǲɴɦʋʨǗɲʄ̒ɿʭʒɴƾȇɰ̒ʆˀʃǏȂɴʁʒʏɲ̒ʭʊɸ ʊɦʋʨʈʬʋǻǈʃǶʄ̒ɦʅǌʨʈr ʃǱʊǹʃʱȳ
ʊɰǱʊɦʂǙʨʄʊʧʌɿǌɰʈǕɼʨɷʨʀʋʏǗȉʄ̒ɦʏɺǈɰʧɵǁʃʧɴʏɴƾʈɼʨɷʨʀʋ ȵɦɰʈǓʫǸ ǻɦʉ Ȇɦǌɿɦȳ ʋɦʨʏǐʬʋ ʃrɼʨɷʨʀʋ
ɺ̡ʋʊʭʈȉʃʁʧʃǐʃˀʉ ʃʧɴȁǐʋɼʨɷʨʀʋ ɺɦʨʈǑʨʄɦɴƼʨɿȅʃǸ ʏɦȍɼʨɷʨʀʋʏʈǑʬʊ̡ʄʄɦ ȳȀʈɿǗʈɨʌǱʊǗʄɰʄ+
ǻɦʉǗʄʏʧʁǏȈʆ*ʏɰˀǌʧʏʧʁǏȈʆ*ǗɲʄʻʱʆʋʱʌȌʃʧɴǗɲʄʻʁʨɰ̡ʃǘɴ˄  

ʁʧʃǐʃˀʉˆɲʪǸȃɿʫʅǜʶʈʭʉɺʿǶȅʁɵ̒ʄʁʅʫɿʈʧʃȓɵɱǙ̫ȅʃ ʏǗȉʄ̒ɰʈǕʌʧʂʨʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃɰǐʫɴǱʊ
ɺʁɦɾʨʊǱʊʃʧɴʅʋʧɿɦɵɹʃʬʌʋʁǏʅʋǸ ǗɦɵʨʃȀʈɿǗʈɨʌǱʊʃʧɴɦǳʋʄʁɾ ɴʊʄʏʒ̒ǐɰɦǗʄʨǗȅʏʻ˄Ǳʊ
ɰȐɴɵɦǵƼʈʁʧʃǐʃˀʉ ǳɦʋʈʭʉɵʁʃʭʃɺʬɵǸ ʁʧʃǐʃˀʉǗʄǸȐɚʏǌ*ʁʧʃǐʃˀʉȓɷʨʌɰʈǕ*ʁʧʃǐʃˀʉʆʃǏǻʊ*
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ʁʧʃǐʃˀʉȊ ʃʉʃǌʃʧɴʁʧʃǐʃˀʉʒɵʃǗʁʆǖǸ ɺɦʨʈ̡ɺʋǗɿɨʌǗɲʄ̒ǗɲɴʃʧɴɦʂǙʨʄɵǁʫʄǑʃǐȈʆǸǗʄǶʶɦǻʉȐǍʄˀʃ
ȉʃʏʈɿǍɰʧɵǁɦɺʨʈǑʨȃȄȅʃʃʬʌʏʫɵʊʧɿȈʆ ʃʧɴʏɴƾɿʧȈʆrʃʁʧʃǐʃˀʉ ʱȵʱʆʋ ʂɦǙʨǱʊ̡ɵɰʊʁ̡ʋɰǸʈʭʉ
ʃʩɴȐǍʄˀʃɷʁȄɹȇɰ̒ʆˀʃǏȀʈȁǐʋɼʨɷʨʀʋ ʃʧɴɦǗʄʨǗȅʏǸ̒ʈʬʋǻǈʃʏǗȉʄ̒ǱʊɦʂǙʨʒʇʧȅʋɰʧɵǁ̡ʅǟɰɦʋʨ
ʁʧʃǐʃˀʉ˄ ǱʊȆǘʏʄ̒ǌʬʊʁʧʃǐʃˀʉ ȵɦ ʋɦʨȁǐʋȆǘʏʄ̒ǌʬʊʁʧʃǐʃˀʉ ɺ̡ʋȓɵʒʃǌʊǗʄɿʧʄɿǌʧǱʊ ʃʧɴɦʂǙʨʏȄǏ ʃɰʈǕ
ʐɦʨʉȃȄȅʃʃʬʌʏʫʌɿǍʧȈʆʁʧʃǐʃˀʉ ʃʧɴʏʫʌɿǍʧȈʆǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿʼȉʃȂʶɴʈʬʋɲʪǸɰȀǌǶȅʁɵ̒˄  

ȁǐʋɼʨɷʨʀʋ Ǹ̂ǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ̡ɺʋɰȐ ɴɦʑʨɴɦǻʉȉʃʏǙˀʉǗʄʌɿǌʧɰʈǕɱǓʏʻʏǗʈɩʋ
ɺʋʻǱʊʒʃʫʌɿǌǱʊǵʊǗʄǶʶʳʀǀ˄ɰǐʫɴʃˀʉ ʃɦ̫*ȁǐʋɼʨɷʨʀʋ ɺ̡ʋǸʈʬʋǻǈʃǗɿɨʌɦʂǙʨʒʃǌʊǗʄɿʧʄɿǌʧǱʊǸʈʭʉ
ʃʩɴǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃȄȄ Ȃɴʁʊʄʏʌ̒ʧʏʉˀȐ ȃʊɾ ʸʃʧɴʌʧʏʉˀʟɰɷʃɦɺʨʈǑʨʄʁɦʆɹʈʫɱǵʊʡǖǳǐ
ȳɦʌʧɹ ȳɦʈɰʃʧɴʅǌʋǸ̒ʅɿʀʋʏǗȉʄ̒ʅǌʋʒ̒ʃǌʊʏɰʈǕǸʈʭʉʃʩɴʂʫʊɷʃʃʧɴǗʄǸʆʋʊɺǈɰǐʫɴǱʊʅǌʋʃ̒ʧɴ
ǱʊʁʁʭʋʱʏȍʃʧɴǱʊɦǗʄʨǗȅʏʁ̒ʧʃǐʃˀʉ˄ 

ʏɦȍɼʨɷʨʀʋˆɲʪǸɼʨɷʨʀʋʅɿʀʋ &Portal)  ɺ̡ʋ ǗɦʄʨǗȅʏʻɦǻʉǗʄǸʆʋʊɺǈ*ʂʫʊɷʃʃʧɴ
ʄʫɲƾʋʧɰ-ʈɚʃǌʨȋɷʊǻǈʇʧȅʋʱȳȀʈʈʫɱǵʊʃʧɴǳɦʋʄʁɾ ɴʊʄʏɼ̒ʨɷʨʀʋʅɿʀʋʃʨʈʭʉˇ˄ɦʏȍɼʨɷʨʀʋǗɿɨʌ
ʆʩɴ̡ʅǟɰɦʋʨȁǐʋɼʨɷʨʀʋ ʃʧɴ ʁʧʃǐʃˀʉ ǳɦʋʆʨǗʄʇʆɦʅǜɴ̌ ɺɦʨʈǑʨȓɵʄɦǗʈʨʈʫɱǵʊʊʄʏɱ̒ǘʭʃʢǖǱʃ̡̒ɿȉʃ
ȈʆʏǙˀʉǗʄǗʆʩɿǌʧɰʈǕɱǓʏʻ˄ ɰǐʫɴʃˀʉ ʃɦ̫* ʏɦȍɼʨɷʨʀʋɲʭʊɦʂǙʨʒʃǌʊʏɰʈǕǸʈʭʉʃʩɴǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ
ʊʄʏʻȋɷʊǻǈʇʧȅʋʃʧɴǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʊʄʏʌ̒ʧʏʉˀʟɰɷʃɦȳȀʈʈʫɱǵʊɦʊɠɴ̌ ɱǘʭʃ˄  

Ǹʊʭʈ*ʁʧʃǐʃˀʉ ʃʧɴȁǐʋɼʨɷʨʀʋǸʏǐʬʋ ʃrǱʊɦʂǙʨʄʊʧʌɿǌɰʈǕɼʨɷʨʀʋɰǐʫɴǗɰʄɱɾǉɦǳʋʃɦȊ ȅʉ
ʏɦɺǈɰʧɵǁʃʧɴʏɴƾʈɼʨɷʨʀʋɰʈǓʫǸʃʧɴǸʈʬʋǻǈʃrʃǱʊʄɦɴƼʨɿɦʏȍɼʨɷʨʀʋȀʈʊʉ ǱyʊɦǗʄʨǗȅʏʅ̒ɿʀʋ˄  

 
ʊʬʄȈʆʁʨˑˆʁʁȄɰ̒ʁʁʃɴʊȍɴʁʧʃǐʃˀʉ ȁǐʋɼʨɷʨʀʋʃʧɴɦʏȍɼʨɷʨʀʋ 
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ʄɦʨʆʧʃʧɿǖɦʈʨʋʊʬʄȈʆʁʨ˒ ǲɴʱǗǱʈɲʪǸʗȂʐʊɾ Ǹ̔ɰ̡̒ʏǌɴrʃǱʊɦɶǘʨʉɿʄɦȳʃʩɴɦǳʋǱʊɾʽ

ʊʭʈʱǳʋʃʱȊȅʉʲɺʋȅʃʄǵǝɹʃʬʌǱʊȆǘʏʄ̒ǌʬʊʁʧʃǐʃˀʉʊȍɴʁʧʃǐʃˀʉ ǳɦʋʏǲʁʃ̒̌  ʊʄʏʻǗɰʏʭɴ-ȐǍʄˀʃ
ȉʃʏʈɿǍɰʧɵǁɺʬɵǸʁʧʃǐʃˀʉʒɿǌʏɤǆɾ ɰʈǕʊʄʏǗ̒ɰʏʭɴʈȑ ʅrǎ*ʁʧʃǐʃˀʉɵʫ̫ʄɣǃʨȇɾʧɷǃɰʈǕʊʄʏǗ̒ɰʏʭɴ
ȇɾʧɷǃɰʈǕ*ʁʧʃǐʃʉˀɵʫ̫ʄɣǃʨʆʃǏǻʊʊʄʏʒ̒ɲƾȄʉɰǻǈʃʆʃǏǻʊrʃǗɰʏʭɴɦʏɺǈɰʧɵǁʃʧɴʐʧʊɣǆʌɿǍʫ*ʁʧʃǐʃˀʉ
ɷʬʃɺʁɾʩɴʏǌʨʆʨǱʊɦʄʨɰʏʐǗǳʏʊʄʏǗ̒ɰʏʭɴǱʊǵʊʃʧɴʄɾǌʫ̫ʄǿǌʋʌʧǸǃɷʨʌy ʃʧɴʁʧʃǐʃˀʉɵʫ̫ʄɣǃʨ
ʏʐǗǳʏʂʫʃɿʬɵʃʧɴʈʂǖʈʊʄʏǗ̒ɰʏʭɴʗʏȚʐɰʈǕʌʧʁȘȐɚʏǌʄɦɵǁɰʌʧʁȘʃʧɴʃȍʃʫʌɿǌʃʽǸ ɺɦʨʈʲɺʋ
ǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃǗɲʄ̒Ǘɲɴʁʧʃǐʃˀʉ ǳɦʋȂɴʁɦȄ ʄ̫ɦɴƼʨɿǻɵ̒ɦǻʉ ʑ̡ɰʆʨǳǐ ʄʹʫʲʃǌȉʃʒʃǌʊ+
ǗʄɿʧʄɿǌʧǱʊʃʧɴʏȄǏʃɰʈǕǸǗʄʆˀʃǏɦʒɰʬʑʬʏʫʨ̡ɿʈʭʉ ɺ̡ʋǗʄǸʆʋʊɺǈʅǌʋʁ̒ʧʃǐʃˀʉ ɿ̡ʈʭʉɦʋʨɰʁʧʃǐʃˀʉ
ʃʩɴǗɿɨʌ̡ɵɰʊʁ̡ʋɰɦȳǗɲʄ̒ɰ̡ʃǘɴɦȵ ʋɦʨȁǐ ʋ̡ɿʈʭʉʲɺʋȓɵʄʶʱʆɹɿǗʈɨʌǱʊʊʄʏʻǗɰʏʭɴ-ȐǍ ʄˀʃ ʃʧɴ
ʄɦɴƼʨʃǗʄʏʧʁǏȈʆrʃǱʊʅǌʋʻɦʏȍȐȃʊɾ ǗyʄɰʄɦǻʉǗʄʏʧʁǏȈʆɱǓʏʻ˄ ʄ̡ʃǍʈɦʋʨɦʃ̫*ʌʧʏʉˀʟɰɷʃɰʿ
ȓɵȆǘʏʄ̒ǌʬʊʁʧʃǐʃˀʉ ȵɦ ʋɦʨȁǐʋȆǘʏʄ̒ǌʬʊʁʧʃǐʃˀʉ ǻɦʉʁʁʃʫɰɵʧɿǌɱǓʏʻ ǻɦʉȐʊȋʋǗ̒ʄɿʧʄɿǌʧǱʊrʃǱʊ
Ȇǘʏʄ̒ǌʬʊʁʧʃǐʃˀʉǗɿɨʌɦʂǙʨʉȁʇʬɿɰʈǕʃʧɴɵʫ̫ʐɿǍɦʋǲɼʨɷʨʀʋ&Digital Signature) ɰǐʫɴɦʐǻǈʊɵȄʏʈǓˀʃǏ
ɲʃǘʩ̫Ȑ ȃʊɾ (yPublic  Key Infrastructure)  ɺɦʨʈǑʨȃȄȅʃʃʬʌʏʫʌɿǍʧȈʆʃʧɴʏʫɵʊʧɿȈʆʁʧʃǐʃˀʉ ʅɴ
ʲɺʊ˄ ɺɦʨʈǑʨɷʁʊʫɹ ʃʧɴʆɦʃǘɞʃǱʊɦʂǙʨʄʊʧʌɿǌɰʈǕɼʨɷʨʀʋ ȵɦɰʈǓʫǸ*ȋɷʊǻǈʇʧȅʋǗɿɨʌɦȅ ɷ̫ʁȑ ʃǹ ʃʈʫɱɦɲ
ɰǐʫɴǱʊɦǗʄʨǗȅʏɼ̒ʨɷʨʀʋ ɺɦʨʈǑʨʄɦǗʈʨɺʋɰ̒ʧɵǁǱʊʏǐʬʋ ʃʧɴ ǳǗʁʁɺʋǱ̒ʊǵʊ̡ɰʁǗʈɴ̒ȇɰ̒ʆˀʃǏʃʧɴɷʁʊʫɹ
ʱʋǑɞʃʃrǱʊǶʄ̒ʉɰʌʧʏʉˀɼʨɷʨʀʋʆʨʂʫʊɷʃʃʧɴǗʄǸʆʋʊɺǈɱɾ ʸ̡ɺʋ ʋɦǑɞʃrʃǱʊɦʂǙʨʄʊʧʌɿǌɰʈǕɼʨɷʨʀʋ
ǗʄʆˀʃǏȐȃʊɾ ʸɦȵʉʪɿɦȵ ʑɦʨʉ ʂɦɠʄʃʩɴɰǗʈʧɿʈʂǖʈɦȵɰǐʫɴʒʃʫɿʁʄʃ̒ɿʶʄʃʻʃʧɴʏɰʋ ɰ˄ǐʫɴʃˀʉ ʃɦ̫*
ȋɷʊǻǈʇʧȅʋǗɿɨʌɦʅǌʨʈɦɵɹʆʨǱʊɦʊɠʄɵʁʃʧɴ ʂɦǙʨʁʁɦʃʨʄɰʈǕʁʧʃǐʃˀʉ*ɰȐɴʃʧɴʒʇʧʌɼǊȁǐʋɼʨɷʨʀʋ ʃʧɴǱʊ
ʄɦɴƼʨʃǱʊʅǌʋʻɦʏȍȐȃʊɾ Ȁyʈʊʉ ǗyʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʡǖȅʃǱʃ̡̒ɿɦǗɵʨʃ˄
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ː, .ːː, ʱǳʋǱʊɾ̔ ǸɰʻȌɰʻ 

ʄ̡ʃǍʈɦʋʨɦǳʋǱʊɾ ʊ̔ʭʈɺʬɵȅʃɰʶɾɿʻǲɴɦʋʨ* Ǘɲʄ̒ʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴ
ɲʈȄɲʈʃʽ ǗɿɨʌʱǳʊʆʱǳʋǱʊɾ̔ǸɰʻȌɰʻɰǐʫɴɰǗʈʧɿʄɦɵǁɰɦʁʏɵʶʃʭʃ˖&Ǘȅʄʁʨ'ʄʲʃǍʈʱʁɠɿɺʬɵǲɴ
ʱǗǱʈ̂ 
ˏ',ʈʫɱǵʊ&Features' Ǳ̂ʊɦǗɷʨʏ ʊɦʨʏʈʫɱǵʊɲʪǸɰʧɵǁǱʊǶȅʁɵ̒ɰǐʫɴǱʊɰʁɾ ɿ̒ʆʨȈʆǸɰ̒Ȍ ɰ̒ʃʧɴ

ɵȗʏȌ̒ ʏʻrʃǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ˄ Ǘɰʏʭɴ-ȐǍʄˀʃǗɿɨʌɦǗɷʨʏ ʊɦʨʏʈʫɱǵʊʲɺʋɦɶǘʨʉɿʄ
ʃʩɴɿǗʈɨʌǱʊʃʧɴʄʊʧǱʊɾ Ǹ̔ɰ̡̒ʏǌɴʊʄʏɰ̒ʈǓʫǸʃʧɴǸʈʫɱǵʊ̡ɺʋǳǗʁʁɺʋǱ̒ʊɦʂǙʨʄʊʧʌɿǌɰʈǕʊǻǈ-
ʇʧȅʋɼʨɷʨʀʋ ʃʧɴǱʊɦʋʨɰɰʈǓʏǱ̒ʊʅǌʋʻɦʏȍȐ ȃʊɾ Ȁyʈʊʉ ǗyʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ˄  
ʈʫʃʏ ǗɦʈɵɦǗɷʨʏ ʊɦʨʏʈʫɱǵʊǿ ʈʭʉ*Ǘɰʏʭɴ+ȐǍʄˀʃǗɿɨʌǗȅɰɺȁ ãʈʫɱǵʊɺ̡ʋȅʃɦǗɷʨʏ ʊɦʨʏ
ʆʧɿǸʄʶʱʆɹɿǗʈɨʌǱʊʄɵǁʫʄǑʃǐʊʄʏǗ̒ɰʏʭɴ+ȐǍʄˀʃʃʧɴʄʊʧǱʊɾ Ǹ̔ɰ̡̒ʏǌɴʊʄʏɰ̒ʈǓʫǸ*ɦʐʨʉǗɿɨʌ
ʏʭʊʏʶʃʭʊȁãɦɿʨʈʫɱǵʊǿ ɱǘ̡̫ɺʋȉʃȓʁʧȈʆɱǓʏɰ̒ǐʫɴǱʊɦʊɠʄɵʁʜʒʇʧʌɼǊ̡ʅǟɰɦȳȀʈʋʁǏȈʆ
ʂʃȃʃ&ʀʌʧǱ* ʂʃȃʃʈʃʫʏǜ* ʱʐǻǈ ʊɵȄʏʈǓˀʃǏʏǗȉʄʻǳʶǗʁɺʋʻǗʄʆˀʃǏ' ʃʧɴʈʫɱǵʊǿ ɱǘ̫
ɺ̡ʋǗɿɨʌʒʇʧʌɼǊɰǐʫɴɺʁǿ ɰ̒ǱʋʄʃǌʄȄǎ ʄʻ=ä˄ 

ː',ȈʆǵʉǗʏɩʋɰǐʫɴǱʊɦǗʄʨǗȅʏ &̒User-friendliness'ˆɲʱǗȉɴǗɿɨʌʒʃʫʌɿǌȀʈʱǳʋǱʊɾ̔
ȈʆǵʉǗʏɩʋɰǐʫɴǱʊɦǗʄʨǗȅʏʻ̡ɺʋǸ ǳɦʋǱʊɾ ʏ̔ǲʁʃ̒ ɰǐʫɴǱʊɷʁʊʫɹǱʊɦǗʄʨǗȅʏʄ̒ɦɵǁɰʌʧʁȘ
ʆˀɿ̓ȉʃʆʨǗɲʄ̒ɿʭʒɴƾȇɰ̒ʆˀʃǏȂɴʁʊɺǈ*ʆʋʊɺǈʃʧɴʂʫʊɷʃʏʶɦȬɷʁʊʫɹǱʊɦʂǙʨʄʊʧʌɿǌɰʈǕɼʨɷʨʀʋ ʆɦɹ-
ʋɦɹ ȵɦɰʈǓʫǸ˄Ǘɰʏʭɴ-ȐǍʄˀʃǗɿɨʌɲʧɿɲʬʊɦȳ ʋɦʨǱʊɦʊɠʄɵʁʜʒʇʧʌɼǊʃ̔ɦɲʐʁʁʆˀʊʜʅɿʀɿʲɺʋ
ȃȄȅʃʃʬʌʏɴƾɿʧȈʆrʃʊʬʄȋɴǱʊʊɵȄȆǎʁɴɰʈǕʌʧʂʨʒǐɰɦǗʄʨǗȅʏ (̒User Interface' ʜ ʄʁ+
ʆʧɦȐʂʃ̔ʊʄʏʒ̒ǐɰɦǗʄʨǗȅʏ (̒User Experience) Ȁʈʊʉ ǱyʊʒʃʫʌɿǌȀʈʟɰȐ ʊ̡ɾ Ȅʏʁǌɴ̒ǻ
ɲʶʊʬ(Standard Template) ʋɦʨʆʧʂʨȐʊ*ʋɰƽɾ ʄyɦɵǁɰɦʁʏ*ʊʬʄȋɴʊɵȄʅɿʀʋ&UI/UX) Ǹ
ɺɦʨʈ ɺɦʨʈǑʨȃȄȅʃʃʬʌǗʄʏʧʁǏȈʆrʃǱʊʅǌʋʻɦʏȍȐȃʊɾ ʸ˄  

ˑ', ʏʃǌʧʏʫɱɼʨɷʨʀʋ&Security' Ǘ̂ɰʏʭɴ-ȐǍʄˀʃǗɿɨʌɲʧɿɲʬʊɦȳ ʋɦʨǱʊǗɲʄ̒ǗɲɴʃʧɴǱʊȇʊʏʃǌʧʏʫɱ
ɼʨɷʨʀʋ ǻɦʉǗɿɨʌɲʧɿȂɴʁʏǌɴ̒ǻʏʃǌʧʏʫɱʆˀɿ̓ȉʃ ʃʧɴʏʫʌɿǍʧȈʆʁʧʃǐʃˀʉ ʃrɲɦǗȉɴȀʈʊʉ Ǳyʊ
ɰʁɾ ɿ̒ʃʨɿʧʌʧʂʨʏʫʌɿǍʧȈʆʃʧɴǱʊʄʁȇɰ̒ʏȉǔʊʄʊʧǱƽʊʄɦɵǁɰɦʁʏʏǗȉʄ̒ȀʈǻʃǗɿɩɿʆʧʃʧɿǖʃʧɴ
ʁʄʻȐƼɿʻǱʊȍʉǗʄȑʊȄȄǗʏʄȀʈʏǌɴ̒ǻʏʃǌʧʏʫɱɼʨɷʨʀʋ ʃʧɴǗɿɨʌǱʊȇʊʁʧʃǐʃˀʉʟɰɷʃ
ʊʄʏʄ̒ʫɲƾʋɰǐʫɴɦǳʋ ȬɦǱʊȇʊʏʧʁǏʧɦʏʊʨȈʆ ʏɦɵɰǌʨrʀǘʀǐʬʊʃʧɴɲʫɾ ɿrʈǘɦɺʨʈǑʨʄɦɴƼʨʃȈʆɦɷɝǸɰ̒
ʃʧɴʁʁʃʫɰɵʧɿǌʊʄʏǗ̒ʄǸʆʋʊɺǈʃʧɴʂʫʊɷʃɦʋʨǱʊɦǗʄʨǗȅʏʻɦʏȍɼʨɷʨʀʋ ɺ̡ʋǗɰʏʭɴ-ȐǍʄˀʃʅǌʋʻ
Ȁʈʊʉ ǗyʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ˄ Ǘɰʏʭɴ-ȐǍʄˀʃ Ǘɿɨʌ̡ɿɦǳʊʆȀʈʏǌɴ̒ǻʏʃǌʧʏʫɱɼʨɷʨʀʋ
ʊʄʏʊ̒ǻǈʇʧȅʋ ɺ̡ʋȉʃǸʂʊȉʃ̡ɺʋɰʁɾ ɿ̒ʒʁʆʨʄɦɵǁɰʏʆǎ ʉʃǌǱʊǗɰʄɱɾǉʄɦɵǁɰɦʁʏ
ǗʄɿʧʄɿǌʧǱʊǗʄʆˀʃǏǗɲʄ̒ǗɲɴʏʃǌʧʏʫɱɼʨɷʨʀʋʃʧɴǗɰʈʒʃʫʌɿǌʏǗȉʄ̒ǱʊǗɿɩɿʆʧʃʧɿǖʏʃǌʧʏʫɱɼʨɷʨʀʋ
ɰǐʫɴɦǳʋ ȬɦȃȄʏʃǌʧʏʫɱʃʧɴʏʫʌɿǍʧȈʆrʃǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ˄  
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˒', Ȉʆʄɿʻʲʄʃ &Flexibility' ɲ̂ɦǗȉɴǗɿɨʌʄǵǝɹʃʬʌȈʆʄɿ̡̒ʄʃǗʏʄǱʊʌʧʌɿǌrʃʄɦɵǁɰʌʧʁȘ* ȉʃ
Ȉʆʁʃ̒ʇǘʃ̒ɰǐʫɴǱʊ̡ɰ̡ǗʄǗʄʆˀʃǏʡǖǗʏʄȀʈǱʊȆǘʏʄ̒ǌʬʊʄʁǻǈʃɲɿʧʉʫɿǌʃʧɴ ʈʧʃȉʃȈʆʏǕʫɲ+
ȐǕɹɰǐʫɴǱʊɦʂǙʨʁʁɦʃʨʄɰʈǕɦʋʨǗʄʆˀʃǏ, ʏɦȍʜɦʐǻǈʊɵȄʏʈǓˀʃǏɼʨɷʨʀʋ ȳɦǱʃ̒ɷʁȄʃ̒ʀǕʨ˄ Ǘɰʏʭɴ-
ȐǍʄˀʃǗɿɨʌɦǗɷʨʏ ʊɦʨʏʄɦɵǁɰʌʧʁȘ̡ɺʋȓɵʄɿ̡̒ʄʃʃʧɴʏǗʈʄȅʃȀʈǱʊʌʧʌɿǌʃʧɴǱʊɦɰʨʃɦʑʨɴrʃ
ɿǗʈɨʌǱʊ˄  ɦɺʨʈǑʨȍʉɿrʈǘȈʆʄɿ̡̒ʄʃrʃʄɦɵǁɰʌʧʁȘʆˀɿʼȉʃ*Ǘɰʏʭɴ+ȐǍʄˀʃǗɿɨʌǗȅɰɺȁ ʱȵʱʆʋ
ȉʃǱʊ̡ɰ̡Ǘʄ ʜ Ȇǘʏʄ̒ǌʬʊʈʫɱǵʊǿ ʈʭʉ ȵɦ ʆɦʋʒȄɲɿ ǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ̡ɺʋǗɿɨʌ
ȅʃɦǗɷʨʏ ʊɦʨʏȓɵʄɿ̡̒ʄʃȅʃ ʐɦʨʉɺʁɦɾʨʊǱʊrʃǗʄʆˀʃǏʈʧʃǶȅʁɵ̒Ǘɿɨʌʏʊɦʏʊɰʬɺ ʜ ʱʊɠʄɵʶ
ʑɦʨɴʌʧɹȂʶɴǗʏɧɴ˄  

˓'. ʃȍʃʫʌɿǌʃʽ &Innovation' Ǘ̂ɰʏʭɴ+ȐǍʄˀʃȓɵʄɦɴƼʨʃ*ʆǗɴʨɰʃʧɴʃȍʃʫʌɿǌʃ̔ǱʊɦǗʄʨǗȅʏǗ̒ʄʆˀʃǏ
ʃʧɴɰʈǕʌʧʂʨʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃȀʈʊʉ Ǳyʊɦʊɠʄɵʁ*ʒʇʧʌɼǊʃʧɴʃȍʃʫʌɿǌʃǗ̔ʄʆˀʃǏǳʶǗʁɺʋʻʈʫɱǵʊ
ʏǐʬʋʊʄʏʒ̒ɴƾȈʆ*ʃȍʃʫʌɿǌʃǗ̔ʄʆˀʃǏǗɲʄ̒ǗɲɴɰʧɵǁǱʊʄʫɲƾʋʧɰʊɺǈȅʋ ʃʧɴʄɾǌʫ̫ʄǿǌʋ ʃʧɴ
ʃȍʃʫʌɿǌʃǗ̔ʄʆˀʃǏǗɲʄ̒ǗɲɴǱʊʁʁȄɰ̒ʁʁʃɴʃʧɴɰʧɵǁʏʐǗʄɿʧʄɿǌʧǱʊʊʭʈ ɺ̡ʋɲɦǗȉɴʃȍʃʫʌɿǌʃ̔Ȃɴʁ
ʱȄʷȓɵʏǗʈʄɱǘʭʃȅʃɦʋɝʃɦȳȀʈǱʊʌʧʌɿǌrʃʃʧȄǐǱʊʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʧɴʄɦɵǁɰʌʧʁȘɼʨɷʨʀʋ
Ȑɰʋ ɺ̡ʋȉʃǱʊʊʨɰɵɦǗʈʨʃ ʃʧɴʒʇʧʌɼǊǸʋǻʁʄ̒˄ ʄ̡ʃǍʈɦʋʨɦʃ̫*ǱʊǶʄ̒ʉɰʃʧȄǐǱʊ
ʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʀǕʨ̌ ǳǗʁʁɺʋǱ̒ʊɦʂǙʨɼʨɷʨʀʋʬʄʃʨʉɰʈǕ̡ɺʋʊʭʈȉʃǱʊɦǗʄʨǗȅʏʄ̒ɦɵǁɰʌʧʁȘ
ʁʧʃǐʃˀʉʂʁ &Big Data), ʌʧʁȘȐɚʏǌʁʧʃǐʃˀʉ &Data Science), ʄɦɵǁɰʌʧʁȘʄɤǆʏʧʄǑʃʧʈʧǕɿ
&Artificial Intelligent-AI ʜMachine Learning-ML'*ʄɦɵǁɰʌʧʁȘɦǱǘɺ&Cloud Technology) *
ʒʫʨʃʂʪɾʧɿrʃʌɿǍʫ(IoT) *ʄǘʫɰɦɶʃ (Blockchain) Ǹ ɺɦʨʈǳǗʁʁɺʋǱ̒ʊǵʊʏǍʧɿʧ*ʌʧȈɲʃʧɴʆȘɰʊɾ *̔
ǱʊɦʂǙʨʏǙˀʉǗʄʌɿǌʧɰʈǕǱʊǵʊʜ ȁǐʋʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃȄȄ ʃʧɴ ʄɦɵǁɰʌʧʁȘʀǕʨ̡̌ɺʋȉʃ
ǗʄɦȊ ɷʃ̔ǳǗʁʁɺʋǱ̒ʊǵʊ̡ʄʄɼʨɷʨʀʋ  ˄

)̝. ɵʁǿ ʉɰǐʫɴǱʊɿɦʈǘʨɴ (Setup Costs)ˆǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃǗɿɨʌȅʃɦʊɠʄɵʁʃʧɴɰȐɴ
ʑɦʨɴǸ ǗɦɵʨʃɦȳȀʈɿǗʈɨʌǱʊʊʄʏǗ̒ɰʏʭɴ+ȐǍʄˀʃʃʨʈʭʉˇ˄ ǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʂʶˇʈʭʉ
ɵʁʃʭʃǗɿɨʌȅʃɦǗʄʨǗȅʏʅ̒ʋʧɿʅʋ ɺ̡ʋȉʃǗȐ ʄ̒ʊʄʏǗ̒ɰɧʈʐʫ̋ʃʂʁ̌ ȵɦɰǐʫɴʁʨʅȚʊʒʃǌʊǸɿʧʃʧɴ
ǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʈʭʉɵʶʃʭʃʱʁɠɿǗɿɨʌȅʃʱʊɠʄɵʶʃʧɴʒʇʧʌɼǊɦǻʉ ǗɦʄʨǗȅʏʂ̒ʃȃʃʈʃʫʏǜ
ʊʄʏʻǗɰʏʭɴ+ȐǍʄˀʃȆǎ ʋʻ˄ǗʄʆˀʃǏȂɴʁʆʨʊȉʃʄɤǝ Ǘʄɸʈʊɦɠɴ̌ ɱǘʭʃɦ ǻʉǗʄʆˀʃǏʲɺʋǗɦʄʨǗȅʏʻ
ʅʋʧɿʅʋǗȐ ʄ̒ʅǌʋȈ̒ʆʏǕʫɲȐǕɹɰǐʫɴǱʊɦʂǙʨʁʁɦʃʨʄɰʈǕʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃɦȳǱʃ̒ɷʁȄʃ̒ʀǕʨ, Ȉʆ
ɱǙ̫ɵɦȄǘ̫ɦʋʨʆˀɿ̓ȉʃȇɰ̒ʆˀʃǏʃʩɴǗʄɦʇʁȓǸǅʄɾ ǋrʃʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʨʈʭʉˇʃʧɴǱʊɦǗʄʨǗȅʏʻ
ʈʫɱǵʊʈʧʃȂʃ̒ʒʏʏ̒ʈɿǍȈʆ̡ɺʋǗʄʆˀʃǏȉʃ˄ ɵʁɦȇ Ǳ̫ʊɦǗʄʨǗȅʏǗ̒ʄʆˀʃǏ̡ɺʋʅʋʧɿɦǻʉ
ɱǘʭʃʟɴ, Ǘɰʏʭɴ+ȐǍʄˀʃʈʧʃȂʃ̒ȉʃʟɰȐ ʊɦǳʋ ʃrʄǘɴ̒ʃʧȉǕʄʃɰʈǕrʃǱʊʒʇʧʌɼǊǗʄʆˀʃǏ̡ɺʋǗɿɨʌ
ʊɰȚʁʫɰʃʧɴɿʈƼʋǸ̒ǗʁʆǖʟɰȐʊʏǗȉʄʻǱʊʄʃǌʒʇʧʌɼǊɦȵǗɲʄ̒ɷʁȄʃ̒* ɱǙ̫ʉʃǌǱʊɰǐʫɴǱʊ
ǗɲʄʻǗɲɴɰʬɺɦɺʨʈ&Source Code) ʳʃǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʨʈʭʉˇ̡ɺʋȅʃʅʋʧɿɦʑʨɴɦǻʉ
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ʂʃȃʃʈʃʫʏǜʊʄʏʻʒɴƾȈʆȄʡʁǖãʄʫɲƾʋʧɰȌɸ ʄ̒ʆʨǱʊǵʊ*ǱʊʒʇʧʌɼǊǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ
ȉʃǱʊʋȅʁɰɰǐʫɴǱʊʄʃǌǱʊʒʇʧʌɼǊ*ɱǙ̫ǱʊɲʧɿɲʬʊǸǗɰʄɱɾǉʊʭʈʃʧɴɦʊɠʄɵʁɦʑʨɴʃʬʌǗʄʆˀʃǏɿʬɵ̌
ǻɵ̒ɦǻʉ ʑ̡ɰʆʨǳǐʃʧɴȓɵȉʃȈʆʏǎʭʃǳǐʆʨʒɴƾȈʆʈʭʉ ȳɦʒɴƾȈʆʈʭʉ˄ɺʬʱɵǐʷȂɴʁǱʊʁʧɹ
ʅʋʧɿʅʋǗȐ ʄ̒ʈɰɦǗʄʨʃʧɴǱʊʅʋʧɿɦǻʉɱǘʭʃʟɴʏʫʁǏ̡ɿǗɿɨʌǱʊɵʁǿ ʉ ʋɦʨǱʊɦʊɠʄɵʁ ʃʧɴǱʊ
ɿɦʈǘʨɴɱǓʏʻ˄ɰǐʫɴʃˀʉ ʃɦ̫*ɲɦǗȉɴ̡ɺʋ ʏɦǐʨɦʑʨɴǗɿɨʌʄʊʧȊ ʉʋʈǟʧɿʒʁʆʨɿrʈǘrʃǱʊɦʊɠʄɵʁʃʧɴǱʊ
ɿɦʈǘʨɴǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʡǖȅʃɲɿ̒ʈɿ̒ʃʧɴȉʃ̡ʅʃǱʊɿɦʈǘʨɴɵȗʏȌ̒ʏʻɦɺʨʈǑʨɦɷɠʏȍɴɵʁǿ ʉ
ʒʏʻɦǗɵʨʃɰǐʫɴǱʊɿɦʈǘʨɴ ʐɦʨʉǗɿɨʌʄʃǌɵʁǿ ʉɱǓʏʻɦȳ ʋɦʨǱʊ̡ʀȂ ʊʁʭʈȂɴʁǱʊʄɴ̒rʀǘȓǸǅʄɾ ǋ
ʃʧɴɵʁǿ ʉ ʅɦǜɴ̌ ʁɦɠɿ˄  

˕', ɵʶǿʉʏǗȉʄʻȓǸǅ ʄɾǋ &License Costs)ˆǱʊɦǗɷʨʏ ʊɦʨʏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʉɰʈɰɦǗʄʨǗȅʏʻ
ɲʪǸɰȀǌʏǲʁʃ̒ʈʭʉʏǗȉʄʻɲʱǗȉɴǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʲɺʋǗɰʏʭɴ-ȐǍʄˀʃǗɿɨʌʉɰɵʧɿǌ
ʁʫɰǻɰʻɱǓʏʻɵʶʱȇʷǱʊʁʁʭʋʜǱʊʁʧɹȓǸǅ ʄɾǋʄɦɵǁɰʌʧʁȘ ˄ Ǘɰʏʭɴ+ȐǍʄˀʃǗɿɨʌʏʧɰȚ ʜ
ʲʏǙɴʉʋʻʡǖȅʃɵȗʏʻȌʏʻȁ ɿɦʨǗɿɨʌʄɴ̒ʒǙʨɱǘ̫ǸǗʄǶʶ ʜǸʱʊɠɴȋʋʻǷǐ ʶȳɦ ʋɦʨȓǸǅ ʄɾǋɺɦʨʈǑʨ
ʒʃʫɤǆɿʡǖǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘɺʁɦɾʨʊǱʊȅʃʃʧɴȉʃʃʧʊʃǌȈʆ˄ Ǘɰʏʭɴ-ȐǍʄˀʃǗɿɨʌǗȅɰɺʆʨʒǙʨ̡ɺʋ
ɱǘʭʃʃʩɴǗɿɨʌɵʶǿʉʐɦʨʉǗɿɨʌǗȅɰɺȁ ɿɦʨʈʫɱǵʊǿ ɱǘ̡̫ɺʋǗʄʆˀʃǏȓɵɦǗʄʨǗȅʏȅ̒ʃ˄ Ǹɰ̒-
ʲʏǌɴ* ʒǐɰʅǌʋʻʅʋʧɿʅʋ-ɦ ʏȍɰʈǕɼʨɷʨʀʋ ɿ̡ɴʊʭʈʄɣǁʬʋʈʫɱǵʊʈʭʉɵʶʃʭʃʲɺʋǗɰʏʭɴ+ȐǍʄˀʃ
ʈʧʃȉʃɿǗʈɨʌǱʊȵɦɰǐʫɴɺʁǿ ɰ̒ǱʋʒʇʧʌɼǊʜ ǗɦʄʨǗȅʏǗ̒ʄʆˀʃǏɺʁʄʬɴʄ́ʫ̡ʃǌǗɰʏʭɴ+ȐǍʄˀʃǗɿɨʌʄɴ̒
ȓǸǅʄɾ ǋʏǗȉʄ̒ʈʫɱǵʊ̡ɺʋʈʧʃȅʃʜʈʧʃȂʃ̒ɦǗʄʨǗȅʏɰ̒ǐʫɴɿrʈǘrʀǘ˄ ǗɦȢʆʨǱʊʏʧɰȚɦʋʨǱʊ
ɵʶǿʉɵʶʱȇʷȓǸǅʄɾǋ Ǘɰʏʭɴ+ȐǍʄˀʃɰʿǗɿɨʌȅʃʋɦʨɰʁʩɰɵʧɿǌʢǖʏʧɰȚɵʁɦȇ Ǘ̫ʄʆˀʃǏɦʄʨɰɵʶʐ
(Open-Source) ʲɺʋȉʃɿʳʈǘʃʧɴʅǇʋʒ̒ɿǍǗʄɦȊ ɷʃ̔Ǘʄȑ ɰ̒Ǘʄ̡ʐʋʃʩɴǗʄʆˀʃǏ̡ɺʋǗɿɨʌǱʊ
ȓǸǅ ʄɾǋʅɴʲɺʊ˄ɰǐʫɴʃˀʉ ʃɦ̫*Ǘɰʏʭɴ+ȐǍʄˀʃǗɿɨʌɲʧɿɲʬʊʡǖȅʃʈ́ɿ̒ɵɿ̒ʈʫʃʃʩɴʏ Ǘɦʈɵɵʧɿǌʁʧɹ
ȓǸǅ ʄɾǋ ʱɷɠʏȍɴǱʊʁʧɹȓǸǅʄɾ ǋ̡ɺʋȉʃɿrʈǘrʀǘʄ́ʫ̡ʃǌʅǌʋǗ̒ʄʏʧʁǏȈʆɿʧɵɿʭɵɺʋǱ̒ʊ 
ʅǌʋʻɦʏȍȐȃʊɾ ʸɦʐʨʉȋɷʊǻǈʇʧȅʋǗɿɨʌʄ̡ʃǍʈʄʃǎʫɰʊɺǈȅʋ (Operation Cost'ɺɦʨʈǑʨʊɰȚ
ɺʁɦɾʨʊǱʊrʃǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿʼȉʃɺ̡ʋ ǗɦʄʨǗȅʏȓ̒Ǹǅʄɾ ǋȂɴʁɦȄʷ˄  

˖', ɵʁǿ ʉ ʋɦʨǱʊ̡ʀȂ&ʁMaintenance Costs) Ǘ̂ɰʏʭɴ+ȐǍʄˀʃȅʃɦʊɠʄɵʁɰȐɴʃʧɴɰʁʆʫɴɺʁɦɾʨʊǱʊ 
ʃʬʌʂʃȃʃʊʭʈȉʃʗʄɰʊɾ̔ *ʐɦǻǈʊɵȄʏʈǓˀʃǏʃʧɴʂʃȃʃʈʃʫʏǜǸ ɺɦʨʈɦɺʨʈǑʨǳǗʁʁɺʋɺ̒ɦʁɾʨʊǱʊ
ǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃɦʅǜɴ̌ ǳǐ ɺ̡ʋǱʊɾʽɦʃ̫ ȅʃʄɦɴƼʨʃʄʃǎʫɰɵʁǿ ʉʌʧʃʧɦȊ ɲɦǗɵʨʃȂɴʁ
ʱʆʋɿɦʈǘʨɴɺʁʄʬɴʃʧɴɦʆʋȆǘʏʄ̒ǌʬʊʜʄʁȇɰ̒ʄ̡ʃǍʈʗʄɰʊɾ ʀ̔Ǖʨ, ʄɦɴƼʨʃʄʃǎʫɰɵʁǿ ʉɵʊʃǌɦʋʨǱʊ
ǗɦʄʨǗȅʏʻʱʏȍʲʀȂʶǳʶǗʁǗʄǶǷʁǐʁ*ʄɦɴƼʨʃʄʃǎʫɰɵʁǿ ʉ ʋɦʨʄʫɲƾʋʧɰ ɺ̡ʋʏǍʧɿɰǐʫɴǗɰʄɱɾǉǱʊǵʊ
ʄʱɵǁɰʱʁʏɺʬɵǳǐ ʊʭʈȉʃʲʅǐɰǗɲʄʻǗɲɴʈɷǄʈɾǉʋʁʧʃǐʃˀʉ*̡ʅǐɰʒɲƾʧʏʃʨ*̡ʅǐɰʏʃǌʧʏʫɱʄɦɵǁɰʌʧʁȘ
ʆˀɿ̓ȉʃ*ʅ̡ǐɰȉ́ʏʫʨʃɦʈ*ʅ̡ǐɰʄǿǌɹɿȈǃʄ̒ʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃǸ ɺɦʨʈʃʧɴʄɦɴƼʨʃʄʃǎʫɰɵʁǿ ʉ
ɵʊʃǌɦʋʨǱʊɦǗʄʨǗȅʏȁ̒ʈʆʋʒɲƾʧʏʃʨɦǗɵʨʃɰ̡ʃǘɴ˄ ʄ̡ʃǍʈɦʋʨɦʃ̫* ʄɦɵǁɰʌʧʁȘʈʭʉɵʁʃʭʃɿǗʈɨʌ
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ʡǖǗɰʏʭɴ+ȐǍʄˀʃǗɿɨʌʄʶȇɰʻʗʄɰʊɾ ʏ̔ǎʭʃɷʬʃʒǐɰɦǗʄʨǗȅʏʻ̡ɿʈʭʉ ǻɦʉȐ ʊɦʐɿʫʅʋ ʃrǱʊʆǗɴʩɴ
ʏʃǌʧʏʫɱʁʧʃǐʃˀʉ ʃʧɴʏʃǌʧʏʫɱǗʄʆˀʃǏʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʨʈʭʉ ȅ̌ʃɦʂǙʨʡǖʈɚʃǌʨʜʄʫɲƾʋʧɰrʃʒɴƾ+
ȈʆʈʭʉɵʁʃʭʃǗɿɨʌȅʃʄʁȇɰ̒ȉ́ʏʫʨʃɰʫʁʆǖʬʁˀʊɦʋʨʏʆʨˏ Ǘɦɲɝɴɦȵ ʋɦʨɿʫɦʂǙʨǱʊǵʊʊʄʏɱ̒ǘʭʃʊʭʈȂɴʁǱʊ
ɿȈǃʄ̒ʄǿǌɹʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃɦʋʨʏʆʨʈʭʉ &'ˏʅɴʲɺʊ˄ɰǐʫɴʃˀʉ ʃɦ̫ʄʫɲƾʋʧɰʜʈɚʃǌʨȉǐɰ̒ȓɵ
ȉʃȉ́ʏʫʨʃɰʫʁʆǖʬʁˀʊʃʧɴ ʄǿǌ ɹɿȈǃ ʄʻʆʨʊ-ʄʨ&ː -ˑ' ʅɦǜɴǳǐɦȵ ʋɦʨɿʫɦʂǙʨǱʊ̡ɿʈʭʉ ǻɦʉȐʊ
ȉ́ʏʫʨʃʃʧɴʄǿǌ ɹɿȈǃʄ̒ȂɴʁɦȄ Ǘ̫ɿɨʌɦǗʄʨǗȅʏǻ̒ɵ̒ɦǻʉ ʑ̡ɰʆʨǳǐ̡ɺʋǱʊɾʽɦ ʃȅ̫ʃʄɴƼʡǖ
ȉʃǱʊǲɿʄɴ̒ ʃʧɴɱǃ̫ǲǃʉʂʃȃʃʀʌʧǱȊ ɴ́ʂǀʃ̒ʂǀʊʏǗȉʄ̒Ǘɰʏʭɴ+ȐǍʄˀʃɰǐʫɴǱʊɵʁǿ ʉ ȳɦ
ʋɦʨʗʄɰʊɾ ʃ̔ʧɴǱʊȈǃʄ̒ʄǿǌɹʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ˄ ɺɦʨʈǑʨʄɦɴƼʨʃǗʄʏʧʁǏȈʆɵʁǿ ʉ ʃʧɴǱɿ̒
ʄʃǍʉɵʁǿ ʉ ʋɦʨǱʊ̡ʀȂʶ̡ɺʋʈʧʃǶȅʁɵ̒*Ǘɰʏʭɴ+ȐǍʄˀʃǗɿɨʌɦʋʨɰʉɰɰʊɾʨʜʄɤǝǗʄɸʈ
Ǹɰ̡̒ʏǌɴʈɰʏʧɰȚ*ʌʧȈɲ ʃʧɴ ɰʁɾ ɿ̒ʃʬʌʌʧȃʃǱʊʏǗȉʄ̒ɿǗʈɴ̒ʁʧʏǹ ʃɦȳʊɰǱʊɦǗʄʨǗȅʏʻ
ʗʄɰʊɾ ʃ̔ʧɴʄǿǌɹɿȈǃʄ̒ʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʊʭʈʲɿʈʭʉʏǗȉʄʻǗʄʆˀʃǏʱʅǜɴˇǳǐ ʱǻʉʱȆǌ ɿǸ
ʏǲʁʃ̒ɦȳ ʋɦʨɰȀǌʏʃǌʧʏʫɱʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴ ǱʊɦǗʄʨǗȅʏʄ̒ǿǌɹʊʭʈǗʏʄȀʈɿǗʈɨʌǱʊ
Ǹɰʻʲʏǌɴ ˄

ʊʬʄȈʆʁʨ˓ ˆɦ ǳʋǱʊɾ̔Ǹɰ̒Ȍ ɰ̒rʃǱʊȍʉɿrʈǘʏʶɦɾʨɲɦǗȉɴ 
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ː, .ˑ ʒʇʧǗɰʈʳʃǱʊȍʉɿʳʈǘ 

 ǱʊȍʉɿrʈǘʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃ ʃʧɴ ɲʈȄɲʈʃ̔Ǘɿɨʌɸ ʊɦʋʨʒʇʧǗɰʈrʃǱʊʆʧʃʧɿǖ
ʃʧɴʅǌʋʻɦȊ ʄʋȂ̒ɴʁʁʧɺǈȈʆʄɦɵǁɰɦʁʏ ʃʧɴʁʧɺǈȈʆʐʧʊɣǆʌɿǍʫɰǐʫɴʁǗʈɴ̒Ǹɲʫɾ ʌʧʏʉˀ ( Qualitative) 
ʃʧɴʄʊʧȉɾ ʌʧʏʉˀ ( Quantitative) ǻɦʉʆʧʃʧɿǖɦȳ ʋɦʨɦǳʋǱʊɾ ʊ̔ʭʈȂɴʁˏ ɵˏʶɾʫ ɵʃʧɴʱǳʋǱʊɾ̔
ǸɰʻȌɰʻȂʶɴ˖ɵʁɾʫɵɺʬɵȅʃɦʊɠʄȋʄ̒ǲɴɦʋʨ ɺʬɵȉʃʄǵǝɹɰǐʫɴʊʬʄʁʨ̝ ǸʊʭʈɺʬɵǲɴʱǗǱʈ˄ʄʲʃǍʈ
ʋɦʨɦʃ̫*ǱʊȍʉɿʳʈǘǗɿɨʌʒʃʫʌɿǌȀʈʌʧʂʨȐɚʏǌ̡ ɺʋȉʃʋɰƽɾʸʏɿȘʃʫʈˀɿɺɦʨʈǑʨʄɦɣǁɡʏʡǖȅʃȈʆ
ʋʱʈǟɡɴȀʈʊʉ Ǳyʊǻɰ̒ʆʧʃǎʫɦǻʉ ʅ̡ǟɰɦʋʨʋɰƽɾ ʌyʧʃʧɵǂˀʉ ɺ̡ʋȉʃʄǵǝɹʋʈǟʧɿ ȵɦɰǐʫɴʗʄʏʈǓˀʃǏʁʨˏ
ʃrǗɰʄɱɾǉȍʉɿrʈǘʏʶɦɾʨɲɦ Ǘȉɴʱʃʷ ˄

 
ʊʬʄȈʆʁʨ̝ Ǘ̂ɰʄɱɾǉʊʭʈrʃǱʊʊȍʉɿrʈǘʏʶɦɾʨɲɦǗȉɴʄɦɵǁɰʌʧʁȘʆˀɿ̓ȉʃʃʧɴɲʈȄɲʈʃʽ 




























