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ʽ˃ˋʫ˃ ʽ ʦʫˀʰˇʰʶʤˉʰʰ ^W/  Ͳʺʽʪʫʸʰ ʽʿʫˀʤˉʰʽʻʻʽʧʽ ˄ˁʰʸʰ˃ʫʸ˔ >DϲϲϰϮ 

ʽ̺̖̖̍ ̨̛̛̪̭̦̖̌ 

ʦ ̨̯̥̾ ̸̨̯̖̯̖ ̱̱̯̍̔ ̨̛̪̭̦̼̌ ̵̡̡̛̛̛̬̯̖̬̭̯̌̌ ^W/  Ͳ̨̛̥̖̣̔ ̨̛̯̬̦̭̯̬̌̌̚ >DϲϲϰϮ͕ ̡̨̨̯̬̼̖ 
̴̶̨̛̛̛̖̬̬̦̼̏̏̌ ̭ ̨̨̪̥̺̽̀ ̨̨̛̛̥̖̣̬̦̔̏̌́͘ 

ˁ̬̖̔̌ ̨̨̛̛̥̖̣̬̦̔̏̌́ 

x ˁ̛̭̯̖̥̌ ̨̨̛̛̥̖̣̬̦̔̏̌́͗ >d^ƉŝĐĞ ys//͘ 
x ʰ̴̶̨̛̦̬̥̌́ ̨ ̛̛̖̬̭̏͗ ϭϳ͘Ϭ͘ϯϰ͘Ϭ͘ 
x ʰ̴̶̨̛̦̬̥̌́ ̨̍ ̶̨̨̨̛̪̖̬̦̦̜̌ ̛̭̭̯̖̥̖͗ ϲϰͲ̬̬̦̌́̔̌́̚ ̛̖̬̭̏́ tŝŶĚŽǁƐ ϭϬ͘ 

ʰ̴̶̨̛̦̬̥̌́ ̨ ̴̜̣̖̌ 

x ʰ̥́ ̴̜̣̌̌ ̨̡̛̛̛̣̯̖̍̍͗ >DϲϲϰϮ͘DK ͘ 
x ʰ̸̨̡̛̭̯̦͗ EĂƚŝŽŶĂů ^ĞŵŝĐŽŶĚƵĐƚŽƌ ;ʿ̨̛̛̬̣̙̖̦̖ ϭͿ 

ʦʻʰʺʤʻʰʫ 

x ˈ̡̡̛̛̛̬̯̖̬̭̯̌̌ ̨̛̥̖̣̔ ̸̛̬̭̭̯̦̼̌̌ ̭ ̸̨̱̖̯̥ ̯̖̥̪̖̬̯̱̬̼͕̌ ̨̬̦̜̌̏ d с Ϯϱ Σ ͘ ˃̡̛̥̌ 
̨̨̬̥͕̍̌̚ ̬̖̱̣̯̯̽̌̚ ̨̨̛̛̥̖̣̬̦̔̏̌́ ̭ ̨̡̨̛̛̯̣̦̖̦̥́ ̯̖̥̪̖̬̯̱̬̼̌ ̨̥̙̖̯ ̸̨̛̦̯̖̣̦̌̽̚ 
̸̨̛̯̣̯̭̌̽́ ̨̯ ̬̖̱̣̯̯͕̽̌̌̚ ̸̨̨̨̪̣̱̖̦̦̐ 

x ˀ̖̱̣̯̯̽̌̚ ̨̨̛̛̥̖̣̬̦̔̏̌́ ̛ ̵̡̡̛̛̛̬̯̖̬̭̯͕̌̌ ̨̛̪̭̦̦̼̖̌ ̏ ̨̯̥̾ ̸̨̯̖̯̖͕ ̨̥̱̯̐ ̸̨̛̯̣̯̭̌̽́ ̏ 
̨̛̛̛̭̥̭̯̌̏̚ ̨̬̖̱̣̯̯̽̌̏̚ ̴̶̡̛̛̛̛̖̬̏̌͘ 

x ʯ̸̛̦̖̦͕̌́ ̸̨̪̣̱̖̦̦̼̖ ̏ ̬̖̱̣̯̯̖̽̌̚ ̨̨̛̛̥̖̣̬̦͕̔̏̌́ ̦̖ ̛̬̦̯̬̱̯̭̐̌̌̀́͘ ʰ̨̭̪̣̱̜̯̖̽̚ ̛̯̾ 
̬̖̱̣̯̯̼̽̌̚ ̏ ̸̡̖̭̯̖̌̏ ̡̨̨̬̱̭̯̏̔̏̌ ̛̪̬ ̨̡̨̛̛̛̪̬̖̯̬̦̏̌͘ 

ʦʫˀʰˇʰˉʰˀ˄ʫʺˏʫ ˈʤˀʤʶ˃ʫˀʰˁ˃ʰʶʰ 
 

x ˑ̸̡̡̛̛̣̖̯̬̖̭̖ ̵̡̡̛̛̛̬̯̖̬̭̯̌̌ ;̏ ̛̛̭̬̦̖̦̌̏ ̭ ̵̸̡̛̛̯̖̦̖̭̥ ̨̨̪̭̪̬̯̥̌Ϳ͗ 
� ʯ̨̛̛̭̥̭̯̌̏̽ ̴̴̶̡̨̛̛̖̦̯̾̌ ̛̛̱̭̣̖̦́ ̖̍̚ ̨̨̬̯̦̜̍̌ ̛̭̏́̚ ̨̯ ̸̨̭̯̯̼̌͘ 
� ˁ̡̨̨̬̭̯̽ ̛̦̬̭̯̦̌̌̌́ ̵̨̨̨̼̦̏̔̐ ̛̦̪̬̙̖̦̌́́͘ 
� ʶ̴̴̶̨̛̛̖̦̯̾ ̨̛̭̣̣̖̦̌̍́ ̴̨̨̛̭̦̦̌̐̚ ̛̭̦̣̐̌̌ 
� ʶ̴̴̶̨̛̛̖̦̯̾ ̶̡̛̛̬̖̌ ̨̛̪̯̺̖̌̀̐ ̛̦̪̬̙̖̦̌́́  
� ʦ̵̨̨̦̖̔ ̛̦̪̬̙̖̦̖̌́ ̛̭̥̖̺̖̦́  
� ʪ̸̡̛̛̦̥̖̭̌̌́ ̵̡̡̛̛̬̯̖̬̭̯̌̌̌ ̨̨̨̣̹̍̽̐ ̛̭̦̣̐̌̌ 

ˈ̡̡̛̛̛̬̯̖̬̭̯̌̌ ^W/  Ͳ̨̛̥̖̣̔ ̏ ̛̛̭̬̦̖̦̌̏ ̭ ̛̛̪̬̖̖̦̦̼̥̏̔ ̏ ̵̸̡̨̛̯̖̦̖̭̥ ̨̪̭̪̬̯̖̌ 

ϭ͘ ʯ̨̛̛̭̥̭̯̌̏̽ ̴̴̶̡̨̛̛̖̦̯̾̌ ̛̛̱̭̣̖̦́ ̖̍̚ ̨̨̬̯̦̜̍̌ ̛̭̏́̚ ̨̯ ̸̨̭̯̯̼̌ 

 

ˀ̛̭͘ ϭ͘ ˑ̸̡̡̛̣̖̯̬̖̭̌́ ̵̭̖̥̌ ̨̨̛̛̥̖̣̬̦̔̏̌́ 
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ˀ̛̭͘ Ϯ͘ ʪ̦̦̼̖̌ ̵̸̡̨̨̛̯̖̦̖̭̐ ̨̪̭̪̬̯̌̌  ˀ̛̭͘ ϯ͘ ˀ̖̱̣̯̯̼̽̌̚ ̨̨̛̛̥̖̣̬̦̔̏̌́ 
 

˃̶̛̣̌̍̌ ϭ͘ ˁ̛̬̦̖̦̖̌̏ ̵̡̡̛̛̬̯̖̬̭̯̌̌ 

ʿ̬̥̖̯̬̌̌  ʪ̦̦̼̖̌ 
̵̨̯̖̪̭̪̬̯̌̌ 

ʪ̦̦̼̖̌ 
̨̨̛̛̥̖̣̬̦̔̏̌́ 

ʫ̶̛̛̦̼̔  ʽ̡̛̹̍̌  ˄̨̛̭̣̏́ 

'ĂŝŶ 
ϮϬϬŬʧ̶  ϱϬ  ϱϰ 

̔ʥ 
ϴй  s^ с ϱʦ 

Z> с ϮŬ ϭϱ̥ʧ̶  ϭϬ  ϭϲ  ϲϬй 
 

Ϯ͘ ˁ̡̨̨̬̭̯̽ ̛̦̬̭̯̦̌̌̌́ ̵̨̨̨̼̦̏̔̐ ̛̦̪̬̙̖̦̌́́͘ 

 

ˀ̛̭͘ϰ͘ ˑ̸̡̡̛̣̖̯̬̖̭̌́ ̵̭̖̥̌ ̨̨̛̛̥̖̣̬̦̔̏̌́ 

 

^ůĞǁ ZĂƚĞ с ϭϯϱ ʦ̡̥̭ͬ 

 
ˀ̛̭͘ϱ͘ ʪ̦̦̼̖̌ ̵̸̡̨̨̛̯̖̦̖̭̐ ̨̪̭̪̬̯̌̌  ˀ̛̭͘ ϲ͘ ˀ̖̱̣̯̯̼̽̌̚ ̨̨̛̛̥̖̣̬̦̔̏̌́ 
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˃̶̛̣̌̍̌ Ϯ͘ ˁ̛̬̦̖̦̖̌̏ ̵̡̡̛̛̬̯̖̬̭̯̌̌ 

ʿ̬̥̖̯̬̌̌  ʪ̦̦̼̖̌ 
̵̨̯̖̪̭̪̬̯̌̌ 

ʪ̦̦̼̖̌ 
̨̨̛̛̥̖̣̬̦̔̏̌́ 

ʫ̶̛̛̦̼̔  ʽ̡̛̹̍̌  ˄̨̛̭̣̏́ 

^Z 
Ϭ̭ 

ϭϯϱ 
Ϭʦ 

ϭϱϲ  ʦ̡̥̭ͬ  ϭϯ͘ϰй 
s^сϱʦ 

ϭϲ̦̭  Ϯ͘ϱʦ 
 

ϯ͘ ʶ̴̴̶̨̛̛̖̦̯̾ ̨̛̭̣̣̖̦̌̍́ ̴̨̨̛̭̦̦̌̐̚ ̛̭̦̣̐̌̌ 

 

ˀ̛̭͘ϳ͘ ˑ̸̡̡̛̣̖̯̬̖̭̌́ ̵̭̖̥̌ ̨̨̛̛̥̖̣̬̦̔̏̌́ 

 

 

 

ˀ̛̭͘ϴ͘ ʪ̦̦̼̖̌ ̵̸̡̨̨̛̯̖̦̖̭̐ ̨̪̭̪̬̯̌̌  ˀ̛̭͘ ϵ͘ ˀ̖̱̣̯̯̼̽̌̚ ̨̨̛̛̥̖̣̬̦̔̏̌́ 
 

˃̶̛̣̌̍̌ ϯ͘ ˁ̛̬̦̖̦̖̌̏ ̵̡̡̛̛̬̯̖̬̭̯̌̌ 

ʿ̬̥̖̯̬̌̌  ʪ̦̦̼̖̌ 
̵̨̯̖̪̭̪̬̯̌̌ 

ʪ̦̦̼̖̌ 
̨̨̛̛̥̖̣̬̦̔̏̌́ 

ʫ̶̛̛̦̼̔  ʽ̡̛̹̍̌  ˄̨̛̭̣̏́ 

 DZZ  ϱ̡ʧ̶ 
ϮϬϬ̡ʧ̶ 

ϵϬ  ϵϵ 
̔ʥ 

ϭϬй 
sƐсϱʦ Z>сϮŬ 

ϳϬ  ϳϯ  ϰ͘ϯй 
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ϰ͘ ʶ̴̴̶̨̛̛̖̦̯̾ ̶̡̛̛̬̖̌ ̨̛̪̯̺̖̌̀̐ ̛̦̪̬̙̖̦̌́́  

 

ˀ̛̭͘ϭϬ͘ ˑ̸̡̡̛̣̖̯̬̖̭̌́ ̵̭̖̥̌ ̨̨̛̛̥̖̣̬̦̔̏̌́ 

 

 
 

ˀ̛̭͘ϭϭ͘ ʪ̦̦̼̖̌ ̵̸̡̨̨̛̯̖̦̖̭̐ ̨̪̭̪̬̯̌̌  ˀ̛̭͘ ϭϮ͘ ˀ̖̱̣̯̯̼̽̌̚ ̨̨̛̛̥̖̣̬̦̔̏̌́ 
 

˃̶̛̣̌̍̌ ϰ͘ ˁ̛̬̦̖̦̖̌̏ ̵̡̡̛̛̬̯̖̬̭̯̌̌ 

ʿ̬̥̖̯̬̌̌  ʪ̦̦̼̖̌ 
̵̨̯̖̪̭̪̬̯̌̌ 

ʪ̦̦̼̖̌ 
̨̨̛̛̥̖̣̬̦̔̏̌́ 

ʫ̶̛̛̦̼̔  ʽ̡̛̹̍̌  ˄̨̛̭̣̏́ 

W^ZZ 
ϳϬ̡ʧ̶  ϲϬ  ϱϲ 

̔ʥ 
ϲ͘ϲй  s^сϱʦ 

Z> с Ϯ̡ʽ̥ ϯ͘ϱ̥ʧ̶  ϰϬ  ϯϲ  ϭϬй 
 

ϱ͘ ʦ̵̨̨̦̖̔ ̛̦̪̬̙̖̦̖̌́ ̛̭̥̖̺̖̦́  

 

ˀ̛̭͘ϭϯ͘ ˑ̸̡̡̛̣̖̯̬̖̭̌́ ̵̭̖̥̌ ̨̨̛̛̥̖̣̬̦̔̏̌́ 
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˃̶̛̣̌̍̌ ϰ͘ ˁ̛̬̦̖̦̖̌̏ ̵̡̡̛̛̬̯̖̬̭̯̌̌ 

ʿ̬̥̖̯̬̌̌  ʪ̦̦̼̖̌ 
̵̨̯̖̪̭̪̬̯̌̌ 

ʪ̦̦̼̖̌ 
̨̨̛̛̥̖̣̬̦̔̏̌́ 

ʫ̶̛̛̦̼̔  ʽ̡̛̹̍̌  ˄̨̛̭̣̏́ 

sŽƐͲ  ϭ  ϭ͘ϭ  ̥ʦ  ϵй  s^ с ϱʦ 
Z> с Ϯ ̥ʽ̥ 

 

ϲ͘ ʪ̸̡̛̛̦̥̖̭̌̌́ ̵̡̡̛̛̬̯̖̬̭̯̌̌̌ ̨̨̨̣̹̍̽̐ ̛̭̦̣̐̌̌ 

 

ˀ̛̭͘ϭϰ͘ ˑ̸̡̡̛̣̖̯̬̖̭̌́ ̵̭̖̥̌ ̨̨̛̛̥̖̣̬̦̔̏̌́ 

 

 
 

 

ˀ̛̭͘ϭϱ͘ ʪ̦̦̼̖̌ ̵̸̡̨̨̛̯̖̦̖̭̐ ̨̪̭̪̬̯̌̌  ˀ̛̭͘ ϭϲ͘ ˀ̖̱̣̯̯̼̽̌̚ ̨̨̛̛̥̖̣̬̦̔̏̌́ 
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ʿ̨̛̛̬̣̙̖̦̖ ϭ͘ 

                                                                        
   &  1DWLRQDO 6HPLFRQGXFWRU  &RUSRUDWLRQ  
  0RGHOV GHYHORSHG DQG XQGHU FRS\ULJKW E\  
  1DWLRQDO 6HPLFRQGXFWRU  &RUSRUDWLRQ    
                                                                       
  /HJDO 1RWLFH    
  7KH PRGHO PD\ EH FRSLHG  DQG GLVWULEXWHG ZLWKRXW DQ\ PRGLILFDWLRQV  
  KRZHYHU  UHVHOOLQJ RU OLFHQVLQJ WKH PDWHULDO LV LOOHJDO  
  :H UHVHUYH WKH ULJKW WR PDNH FKDQJHV WR WKH PRGHO ZLWKRXW SULRU QRWLFH   
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