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�ɅȵɆȻȿȸɎȸ 

 

Ƀ� ʍʃʉʋʊʎ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ɷɿʋʄʘʅɲʏɿʃɼʎ� ɸʌɶɲʍʀɲʎ� ɸʀʆɲɿ� ʉ� ɸʆʏʉʋɿʍʅʊʎ� ʏʘʆ� ʃʑʌɿʘʆ�

ʋɲʌɲɶʊʆʏʘʆ� ʋʉʐ� ɸʋɻʌɸɳɺʉʐʆ� ʏɻʆ� ɲʃɲɷɻʅɲʁʃɼ� ɸʅʋɸɿʌʀɲ� ʏʘʆ� ʐʋʉʗɻʔʀʘʆ� ɷɿɷɲʃʏʊʌʘʆ� ʍʏɲ�

ɸʄʄɻʆɿʃɳ� Ʌɲʆɸʋɿʍʏɼʅɿɲ͕� ʃɲɽʙʎ� ʃɲɿ� ɻ� ɷɿɸʌɸʑʆɻʍɻ� ʏʘʆ� ʃɿʆɼʏʌʘʆ� ʃɲɿ� ʏʘʆ� ɷʐʍʃʉʄɿʙʆ� ʋʉʐ�

ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ� ʉɿ� ʀɷɿʉɿ� ʃɲʏɳ� ʏɻʆ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ɷɿɷɲʃʏʉʌɿʃɼʎ� ʏʉʐʎ� ɷɿɲʏʌɿɴɼʎ͘� ɀɹʍʘ� ʏɻʎ�

ɷɿɸʇɲɶʘɶɼʎ�ɹʌɸʐʆɲʎ�ʋɲʆɸʄʄɼʆɿɲʎ�ɸʅɴɹʄɸɿɲʎ͕�ɻ�ɸʌɶɲʍʀɲ�ɸʋɿɷɿʙʃɸɿ�ʆɲ�ɲʋʉʃɲʄʑʗɸɿ�ʃʌʀʍɿʅɲ�ʋɸɷʀɲ�

ʋʉʐ�ʍʐʅɴɳʄʄʉʐʆ�ʍʏɻʆ�ɿʃɲʆʉʋʉʀɻʍɻ�ɼ ʍʏɻ�ɷʐʍɲʌɹʍʃɸɿɲ�ʍʏʉ�ʋʄɲʀʍɿʉ�ʏʘʆ�ʍʋʉʐɷʙʆ�ʏʉʐʎ͘ 

Ʌɿʉ�ʍʐɶʃɸʃʌɿʅɹʆɲ͕�ɻ�ɹʌɸʐʆɲ�ʃɲʄʑʋʏɸɿ�ɺɻʏɼʅɲʏɲ�ʊʋʘʎ͗�ɻ�ɲʃɲɷɻʅɲʁʃɼ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�

ʃɲɽɻɶɻʏɹʎͬʏʌɿɸʎ� ʃɲɿ� ʍʐʆɲɷɹʄʔʉʐʎ͕� ʉɿ� ʋʌʉʍʘʋɿʃʉʀ� ʍʏʊʖʉɿ͕� ʃɲɿ� ɻ� ʗʐʖʉʄʉɶɿʃɼ� ɸʐɻʅɸʌʀɲ͘� Ƀɿ�

ɲʋɲʆʏɼʍɸɿʎ� ʏʉʐ� ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ� ɲʆɲʄʑɽɻʃɲʆ� ʅɸ� ʏɻ� ʅɹɽʉɷʉ� Ʌʉʄʐʃʌɿʏɼʌɿɲʎ� Ȱʆɳʄʐʍɻʎ�

Ȼʃɲʆʉʋʉʀɻʍɻʎ Dh^� ;DƵůƟĐƌŝƚĞƌŝĂ ^ĂƟƐĨĂĐƟŽŶ �ŶĂůǇƐŝƐͿ͕� ʅɸ� ʍʏʊʖʉ� ʏʉʆ� ʋʌʉʍɷɿʉʌɿʍʅʊ� ʏɻʎ�

ɴɲʌʑʏɻʏɲʎ�ʃɳɽɸ�ʃʌɿʏɻʌʀʉʐ�ʃɲɿ�ʏɻʆ�ɸʇɲɶʘɶɼ�ʖʌɼʍɿʅʘʆ�ʍʐʅʋɸʌɲʍʅɳʏʘʆ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɲ�ʋɸɷʀɲ�ʋʉʐ�

ʖʌɼɺʉʐʆ�ɴɸʄʏʀʘʍɻʎ͘�ȵʋɿʋʄɹʉʆ͕�ʅɹʍʘ�ʍʏɲʏɿʍʏɿʃɼʎ�ɲʆɳʄʐʍɻʎ� ɲʇɿʉʄʉɶɼɽɻʃɲʆ�ʉɿ�ʍʖɹʍɸɿʎ�ʅɸʏɲʇʑ�

ɷɿɲʔʊʌʘʆ�ʋɲʌɲɶʊʆʏʘʆ�ʃɲɿ�ɲʆɿʖʆɸʑʏɻʃɲʆ�ʋɿɽɲʆɹʎ�ɷɿɲʔʉʌʉʋʉɿɼʍɸɿʎ�ʍʏɿʎ�ɲʋɲʆʏɼʍɸɿʎ͘ 

Ʌɲʌɳʄʄɻʄɲ͕�ʅɹʍʘ�ʏɻʎ�ʋɲʌɲɶʉʆʏɿʃɼʎ�ɲʆɳʄʐʍɻʎ�ɷɿɸʌɸʐʆɼɽɻʃɲʆ�ʏɲ�ʃʀʆɻʏʌɲ�ʋʉʐ�ʙɽɻʍɲʆ�

ʏʉʐʎͬʏɿʎ�ʐʋʉʗɼʔɿʉʐʎͬɸʎ�ɷɿɷɳʃʏʉʌɸʎ�ʆɲ�ʋʌɲɶʅɲʏʉʋʉɿɼʍʉʐʆ�ʍʋʉʐɷɹʎ�ʏɹʏʉɿʉʐ�ɸʋɿʋɹɷʉʐ͕�ɲʄʄɳ�

ʃɲɿ�ʉɿ�ɷʐʍʃʉʄʀɸʎ�ʋʉʐ�ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�ʏɻʎ�ɷɿɷɲʃʏʉʌɿʃɼʎ�ʏʉʐʎ�ɷɿɲʏʌɿɴɼʎ͘�ɀɸ�

ʏɻʆ�ʖʌɼʍɻ�ʏɻʎ�ʍʐɶʃɸʃʌɿʅɹʆɻʎ�ʍʏɲʏɿʍʏɿʃɼʎ�ʅɸɽʊɷʉʐ͕�ʉʅɲɷʉʋʉɿʉʑʆʏɲɿ�ʉɿ�ɸʌʘʏɼʍɸɿʎ�ʍɸ�ɴɲʍɿʃʉʑʎ�

ʋɲʌɳɶʉʆʏɸʎ� ʃɲɿ� ʍʏɿʎ� ɷʑʉ� ʋɸʌɿʋʏʙʍɸɿʎ� ʇɸʖʘʌɿʍʏɳ͕� ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ɲʋʄʉʋʉɿɻɽʉʑʆ� ʃɲɿ� ʆɲ�

ʃɲʏɲʆʉɻɽʉʑʆ� ʏɲ� ɷɸɷʉʅɹʆɲ� ʋʉʐ� ɸʌʅɻʆɸʑʉʆʏɲɿ� ɲʋʊ� ʏɿʎ� ɸʌʘʏɼʍɸɿʎ� ʃɲɿ� ʏɿʎ� ɲʋɲʆʏɼʍɸɿʎ� ʏʉʐ�

ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ͘ 

ɇʐʆɸʋʙʎ͕� ʅɹʍʘ� ʏɻʎ� ɷɿɲʅʊʌʔʘʍɻʎ� ʅʀɲʎ� ʉʄʉʃʄɻʌʘʅɹʆɻʎ� ɸɿʃʊʆɲʎ� ʏʘʆ ʍʏʉɿʖɸʀʘʆ ʋʉʐ�

ʃɲɽʉʌʀɺʉʐʆ�ʏɻʆ�ɿʃɲʆʉʋʉʀɻʍɻ�ʏʘʆ�ʐʋʉʗɼʔɿʘʆ�ɷɿɷɲʃʏʊʌʘʆ�ʍʏɻʆ�ȵʄʄɳɷɲ͕�ʏɲ�ʃʀʆɻʏʌɲ�ʏʉʐʎ�ʃɲɿ�ʏɿʎ�

ɷʐʍʃʉʄʀɸʎ�ʋʉʐ�ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�ʏʘʆ�ʍʋʉʐɷʙʆ�ʏʉʐʎ͕�ɻ�ʋɲʌʉʑʍɲ�ɷɿʋʄʘʅɲʏɿʃɼ�

ɸʌɶɲʍʀɲ�ɸʋɿɷɿʙʃɸɿ�ʆɲ�ʍʐʆɸɿʍʔɹʌɸɿ�ʍɸ�ɹʆɲ�ʐʋʊ�ɷɿɸʌɸʑʆɻʍɻ�ʋɸɷʀʉ�ʏɻʎ�ɷɿɸɽʆʉʑʎ�ɴɿɴʄɿʉɶʌɲʔʀɲʎ͘ 
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ϭ͘ ȵȻɇȰȳɏȳȸ 

 

ϭ͘ϭ͘ ȴȻȴȰȾɈɃɆȻȾɃ�ɅɈɉɍȻɃ�ȾȰȻ�ȴȻȴȰȾɈɃɆȻȾȸ�ȵɀɅȵȻɆȻȰ 

 

Ɉʉ� ɷɿɷɲʃʏʉʌɿʃʊ� ʋʏʐʖʀʉ� ɲʋʉʏɸʄɸʀ� ʏʉ� ɲʆʙʏɲʏʉ� ɲʃɲɷɻʅɲʁʃʊ� ʋʏʐʖʀʉ� ʋʉʐ� ʅʋʉʌɸʀ� ʆɲ�

ɲʋʉʃʏɻɽɸʀ͕�ɲʄʄɳ�ʃɲɿ�ɲʋɲʌɲʀʏɻʏʉ�ɸʔʊɷɿʉ� ɶɿɲ�ʏɻʆ�ɳʍʃɻʍɻ�ɲʃɲɷɻʅɲʁʃʙʆ�ɸʋɲɶɶɸʄʅɳʏʘʆ͕�ʊʋʘʎ�

ʍʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ʃɲɽɻɶɻʏʙʆͬʏʌɿʙʆ� ʋɲʆɸʋɿʍʏɻʅʀʉʐ� ʃɲɿ� ɸʌɸʐʆɻʏʙʆͬʏʌɿʙʆ͕� ʍɸ� ʋʉɿʃʀʄʉʐʎ�

ɸʋɿʍʏɻʅʉʆɿʃʉʑʎ�ʃʄɳɷʉʐʎ͘�ȸ�ɷɿɷɲʃʏʉʌɿʃɼ�ɷɿɲʏʌɿɴɼ�ʋʌɹʋɸɿ�ʆɲ�ɸʀʆɲɿ�ʋʌʘʏʊʏʐʋɻ�ʃɲɿ�ʆɲ�ʋʌʉɳɶɸɿ�

ɶʆʙʍɻ� ʍɸ� ʅɿɲ� ʍʐɶʃɸʃʌɿʅɹʆɻ� ɶʆʘʍʏɿʃɼ� ʋɸʌɿʉʖɼ͘� Ƀɿ� ʋʌʉʒʋʉɽɹʍɸɿʎ� ɶɿɲ� ʏɻʆ� ɲʋʊʃʏɻʍɻ� ɸʆʊʎ�

ɷɿɷɲʃʏʉʌɿʃʉʑ� ɷɿʋʄʙʅɲʏʉʎ� ɷɿɲʔɹʌʉʐʆ͕� ʊʅʘʎ� ʃɳɽɸ� ʐʋʉʗɼʔɿʉʎͬɲ� � ɹʖɸɿ� ʘʎ� ɲʋɲʌɲʀʏɻʏɻ�

ʋʌʉʒʋʊɽɸʍɻ� ʆɲ� ɸʃʋʉʆɼʍɸɿ� ʅɿɲ� ʋʌʘʏʊʏʐʋɻ� ɷɿɲʏʌɿɴɼ͘� Ɍʐʍɿʃɳ͕� ɻ� ɷɿɲɷɿʃɲʍʀɲ� ɸʋʀʏɸʐʇɻʎ� ɸʆʊʎ�

ɷɿɷɲʃʏʉʌɿʃʉʑ�ʋʌʉɶʌɳʅʅɲʏʉʎ�ʍʐʆʉɷɸʑɸʏɲɿ�ɲʋʊ�ʍʐʆɸʖɸʀʎ�ɲʋɲɿʏɼʍɸɿʎ�ʃɲɿ�ɷʐʍʃʉʄʀɸʎ͕�ʏɿʎ�ʉʋʉʀɸʎ�ʉɿ�

ʐʋʉʗɼʔɿʉɿͬɸʎ�ɷɿɷɳʃʏʉʌɸʎ�ʃɲʄʉʑʆʏɲɿ�ʆɲ�ɲʆʏɿʅɸʏʘʋʀʍʉʐʆ�ʃɲɽɻʅɸʌɿʆɳ͕�ɶɸɶʉʆʊʎ�ʋʉʐ�ɸʋɻʌɸɳɺɸɿ�

ʍɻʅɲʆʏɿʃɳ� ʏɻʆ� ɿʃɲʆʉʋʉʀɻʍɻ� ʏʉʐʎ͘� Ƀɿ� ɲʋɲɿʏɼʍɸɿʎ� ɲʐʏɹʎ� ɸʀʆɲɿ� ɲʌʃɸʏɹʎ͕� ʃɲɽʙʎ� ʉɿ� ɷɿɷɳʃʏʉʌɸʎ�

ɲʋʉʏɸʄʉʑʆ�ɴɲʍɿʃʉʑʎ�ʃɲʏɲʄʑʏɸʎ�ʏɻʎ�ɸʐʌʑʏɸʌɻʎ�ɸʋɿʍʏɻʅʉʆɿʃɼʎ�Ͳ�ɸʌɸʐʆɻʏɿʃɼʎ�ʃʉɿʆʊʏɻʏɲʎ͘� 

ȸ�ɿʃɲʆʉʋʉʀɻʍɻ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ�ʅʋʉʌɸʀ�ʆɲ�ɸʋɻʌɸɲʍʏɸʀ�ɲʋʊ�ʋʉʄʄʉʑʎ�
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ɷʐʍɲʌɹʍʃɸɿɲ�ʏʉʐ͘�ɇʑʅʔʘʆɲ�ʅɸ�ʏʉʐʎ�ʍʐɶɶʌɲʔɸʀʎ�ʊʅʘʎ͕�ɻ�ʍʐʆʉʄɿʃɼ�ɸʌɶɲʍɿɲʃɼ�ɿʃɲʆʉʋʉʀɻʍɻ�ɷɸʆ�

ʅʋʉʌɸʀ�ʆɲ�ʋʌʉɹʄɽɸɿ�ɲʋʊ�ʏʉ�ɳɽʌʉɿʍʅɲ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʘʆ�ɸʋɿʅɹʌʉʐʎ�ɸʌɶɲʍɿɲʃʙʆ�ɲʇɿʙʆ͘�Ƀɿ�

ɸʌɶɲɺʊʅɸʆʉɿ͕�ɷʀʆʉʐʆ�ɹʅʔɲʍɻ�ʍɸ�ʍʐɶʃɸʃʌɿʅɹʆɸʎ�ɸʌɶɲʍɿɲʃɹʎ�ɲʇʀɸʎ�ʋʉʐ�ɽɸʘʌʉʑʆ�ʍɻʅɲʆʏɿʃʊʏɸʌɸʎ�

ɶɿɲ�ʏɻʆ�ɿʃɲʆʉʋʉʀɻʍɼ�ʏʉʐʎ�ʃɲɿ�ɲʐʏɹʎ�ɸʀʆɲɿ�ɸʃɸʀʆɸʎ�ʋʉʐ�ɷɿɲʅʉʌʔʙʆʉʐʆ�ʏʉ�ʅɸɶɲʄʑʏɸʌʉ�ʅɸʌʀɷɿʉ�ʏɻʎ�

ɸʌɶɲʍɿɲʃɼʎ�ʏʉʐʎ�ɸʅʋɸɿʌʀɲʎ͘� 

ȵʋʉʅɹʆʘʎ͕�ɶɿɲ�ʏɻʆ�ɴɸʄʏʀʘʍɻ�ʏɻʎ�ɸʌɶɲʍɿɲʃɼʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ͕�ʉɿ�ɸʌɶʉɷʊʏɸʎ�ɼ�ɲʆʏʀʍʏʉɿʖɲ�ʉɿ�

ʐʋɸʑɽʐʆʉɿ� ɸʌɶɲɺʉʅɹʆʘʆ͕� ʊʋʘʎ� ɶɿɲ� ʋɲʌɳɷɸɿɶʅɲ� ʃɲɿ� ʉͬɻ� ɸʋɿɴʄɹʋʘʆͬͲʉʐʍɲ� ʃɲɽɻɶɻʏɼʎͬͲʏʌɿɲ͕�

ʋʌɹʋɸɿ�ʆɲ�ɷʀʆʉʐʆ�ɹʅʔɲʍɻ�ʍʏɻʆ�ɴɸʄʏʀʘʍɻ�ʏʘʆ�ɸʌɶɲʍɿɲʃʙʆ�ʍʐʆɽɼʃʘʆ�ʃɲɿ�ɲʇʀʘʆ�ʋʉʐ�ɽɸʘʌʉʑʆ�ʉɿ�

ɸʌɶɲɺʊʅɸʆʉɿ�ʍɻʅɲʆʏɿʃʊʏɸʌɸʎ͘� 

 

ϭ͘ϯ͘ ɇɈȰɈȻɇɈȻȾȰ�ɇɈɃȻɍȵȻȰ�ɉɅɃɎȸɌȻɏɁ�ȴȻȴȰȾɈɃɆȻȾɏɁ�ɌɃȻɈȸɈɏɁ�ɇɈȰ�

ȵȿȿȸɁȻȾȰ�ɅȰɁȵɅȻɇɈȸɀȻȰ 

 

ɇʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�ʋʌʊʍʔɲʏɻ�ɹʃɽɸʍɻ�ʏɻʎ�ȵɽʆɿʃɼʎ�Ȱʌʖɼʎ�Ȱʆʙʏɲʏɻʎ�ȵʃʋɲʀɷɸʐʍɻʎ�;ȵȺȵȵȰͿ�

ʏʉ�ϮϬϮϮ͕�ʉɿ�ʐʋʉʗɼʔɿʉɿͬɸʎ�ɷɿɷɳʃʏʉʌɸʎ�ʋʉʐ�ʔʉɿʏʉʑʍɲʆ�ʍʏɲ�ʋɲʆɸʋɿʍʏɼʅɿɲ�ʏɻʎ�ȵʄʄɳɷɲʎ�ʇɸʋɹʌɲʍɲʆ�

ʏʉʐʎ�ϯϬ͘ϬϬϬ͘�Ɉɻʆ�ʋʄɸɿʉʗɻʔʀɲ�ɷɿɲɽɹʏɸɿ�ʏʉ�ȵɽʆɿʃʊ�Ⱦɲʋʉɷɿʍʏʌɿɲʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɽɻʆʙʆ�;ȵȾɅȰͿ͕�

ʏʉ�ȵɽʆɿʃʊ�ɀɸʏʍʊɴɿʉ�Ʌʉʄʐʏɸʖʆɸʀʉ�;ȵɀɅͿ�ɲʄʄɳ�ʃɲɿ�ʏʉ�Ȱʌɿʍʏʉʏɹʄɸɿʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱥɸʍʍɲʄʉʆʀʃɻʎ�
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;ȰɅȺͿ͘�ɇʏʉʆ�ʋɲʌɲʃɳʏʘ�Ʌʀʆɲʃɲ�ϭ͘ϭ�ɲʃʉʄʉʐɽʉʑʆ�ʉɿ�ɲʃʌɿɴɸʀʎ�ɲʌɿɽʅʉʀ�ʍʖɸʏɿʃɳ�ʅɸ�ʏʉʐʎ�ɸʆ�ɸʆɸʌɶɸʀɲ�

ʐʋʉʗɻʔʀʉʐʎ�ɷɿɷɳʃʏʉʌɸʎ�ʍɸ�ʃɳɽɸ�ʋɲʆɸʋɿʍʏɼʅɿʉ�ʏɻʎ�ȵʄʄɳɷɲʎ�ʇɸʖʘʌɿʍʏɳ͕�ɶɿɲ�ʏʉ�ɹʏʉʎ�ϮϬϮϮ͘� 

 

Ʌʀʆɲʃɲʎ�ϭ͘ϭ͗�ȵʆ�ɸʆɸʌɶɸʀɲ�ʐʋʉʗɼʔɿʉɿ�ɷɿɷɳʃʏʉʌɸʎ�ɶɿɲ�ʏʉ�ɹʏʉʎ�ϮϬϮϮ͘� 

Ʌɻɶɼ͗�ȵȺȰȰȵ�;ϮϬϮϮͿ͘ 

ȻȴɆɉɀȰ 
ȵɁ�ȵɁȵɆȳȵȻȰ�ɉɅɃɎȸɌȻɃȻͬȵɇ�
ȴȻȴȰȾɈɃɆȵɇ�;ȵɈɃɇ�ϮϬϮϮͿ 

Ȱʌɿʍʏʉʏɹʄɸɿʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�
Ⱥɸʍʍɲʄʉʆʀʃɻʎ�;ȰɅȺͿ 

ϰ͘ϱϴϲ 

Ȱʆʙʏɲʏɻ�ɇʖʉʄɼ�Ⱦɲʄʙʆ�Ɉɸʖʆʙʆ�;ȰɇȾɈͿ ϯϬ 
ȳɸʘʋʉʆɿʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɽɻʆʙʆ�

;ȳɅȰͿ 
ϰϲϰ 

ȴɻʅʉʃʌʀʏɸɿʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱥʌɳʃɻʎ�
;ȴɅȺͿ 

ϭ͘ϵϬϳ 

ȴɿɸɽʆɹʎ��Ʌɲʆɸʋɿʍʏɼʅɿʉ�ʏɻʎ�ȵʄʄɳɷʉʎ� 
;ȴȻɅȰȵͿ 

Ϯϴϯ 

ȵɽʆɿʃʊ�Ⱦɲʋʉɷɿʍʏʌɿɲʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�
Ȱɽɻʆʙʆ��;ȵȾɅȰͿ 

ϴ͘ϴϱϳ 

ȵɽʆɿʃʊ�ɀɸʏʍʊɴɿʉ�Ʌʉʄʐʏɸʖʆɸʀʉ��;ȵɀɅͿ ϯ͘ϬϭϬ 
ȵʄʄɻʆɿʃʊ�Ȱʆʉɿʃʏʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�;ȵȰɅͿ ϭϱϱ 
ȵʄʄɻʆɿʃʊ�ɀɸʍʉɶɸɿɲʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ� 

;ȵȿɀȵɅȰͿ 
ϭϱϰ 

Ȼʊʆɿʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ��;ȻɅͿ ϱϴϮ 
Ƀɿʃʉʆʉʅɿʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɽɻʆʙʆ�

;ɃɅȰͿ 
ϮϯϬ 

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ʌɸɿʌɲɿʙʎ��;ɅȰͿ ϴϰϭ 
Ʌɲʆɸʋɿʍʏɼʅɿʉ�ȴʐʏɿʃɼʎ�Ȱʏʏɿʃɼʎ�;ɅȰȴȰͿ ϳϴϯ 
Ʌɲʆɸʋɿʍʏɼʅɿʉ�ȴʐʏɿʃɼʎ�ɀɲʃɸɷʉʆʀɲʎ�

;ɅȴɀͿ 
ϯϳϳ 

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱥɸʍʍɲʄʀɲʎ��;ɅȰȺȵɇͿ ϭ͘ϲϴϲ 
Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȼʘɲʆʆʀʆʘʆ��;ɅȻͿ ϭ͘ϳϭϵ 
Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱦʌɼʏɻʎ��;ɅȰȾɆȸͿ ϭ͘Ϯϯϭ 

Ʌɲʆɸʋɿʍʏɼʅɿʉ�ɀɲʃɸɷʉʆʀɲʎ��;ɅȰɀȰȾͿ ϰϵϴ 
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Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ʌɲʏʌʙʆ��;ɅȰɅȰɈͿ ϭ͘ϵϮϯ 
Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ʌɸɿʌɲɿʙʎ��;ɅȰɅȵȻͿ ϰϮϭ 

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ʌɸʄʉʋʉʆʆɼʍʉʐ�;ɅȰɅȵȿͿ ϲϳϲ 

Ʌɳʆʏɸɿʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱦʉɿʆʘʆɿʃʙʆ�Θ�
Ʌʉʄɿʏɿʃʙʆ�ȵʋɿʍʏɻʅʙʆ� 

;ɅɅȾɅȵͿ 
ϵϱϳ 

Ʌʉʄʐʏɸʖʆɸʀʉ�Ⱦʌɼʏɻʎ� 
;ɅɃȾɆȸͿ 

ϮϬϯ 

ɍɲʌʉʃʊʋɸɿʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ� 
;ɍɅȰͿ 

Ϯϱϱ 

ɇɉɁɃȿɃ ϯϭ͘ϴϮϴ 
 

ȵʋɿʋʄɹʉʆ� ɸʆɷɿɲʔɹʌʉʆʏɲ� ʍʏɲʏɿʍʏɿʃɳ� ɶɿɲ� ʏʉʐʎ� ʃɲʏʊʖʉʐʎ� ɷɿɷɲʃʏʉʌɿʃʉʑ� ʏʀʏʄʉʐ� ɲʋʊ� ʏɲ�

ȵʄʄɻʆɿʃɳ�ȰȵȻ� ʅʋʉʌʉʑʆ� ʆɲ�ɲʆʏʄɻɽʉʑʆ�ʅɹʍʘ� ʏɻʎ� ɸʏɼʍɿɲʎ� ɸɽʆɿʃɼʎ�ʍʏɲʏɿʍʏɿʃɼʎ� ɹʌɸʐʆɲʎ�ɲʋʊ� ʏʉ�

ȵɽʆɿʃʊ� Ⱦɹʆʏʌʉ� Ɉɸʃʅɻʌʀʘʍɻʎ� ʃɲɿ� ȸʄɸʃʏʌʉʆɿʃʉʑ� Ʌɸʌɿɸʖʉʅɹʆʉʐ� ;ȵȾɈͿ͘� Ƀɿ� ʆɹʉɿͬʆɹɸʎ� ɷɿɷɳʃʏʉʌɸʎ�

ʃɲʄʉʑʆʏɲɿ�ʆɲ�ʍʐʅʋʄɻʌʙʍʉʐʆ�ɹʆɲ�ʍʖɸʏɿʃʊໄ� ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ͕�ʋɲʌɳʄʄɻʄɲ�ʅɸ�ʏɻʆ�ʃɲʏɳɽɸʍɻ�ʏɻʎ�

ɷɿɲʏʌɿɴɼʎ� ʏʉʐʎ� ʍʏʉ� ȵɽʆɿʃʊໄ� Ȱʌʖɸʀʉ� ȴɿɷɲʃʏʉʌɿʃʙʆ� ȴɿɲʏʌɿɴʙʆ� ;ȵȰȴȴͿ� ʏʉʐ� ȵȾɈ͘� Ɉɲ� ɷɸɷʉʅɹʆɲ�

ɲʆʏʄʉʑʆʏɲɿ�ɲʋʊ�ʏɻʆ�ɲʀʏɻʍɻ�ɹʆʏɲʇɻʎ�ʃɲɿ�ʏʉ�ʍʐʆʉɷɸʐʏɿʃʊ�ɻʄɸʃʏʌʉʆɿʃʊ�ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ�ʏʘʆ�ʆɹʘʆ�

ɷɿɷɲʃʏʊʌʘʆ�ʍʏʉ�ȵȰȴȴ͕�ʃɲɿ�ɻ�ɹʌɸʐʆɲ�ɸʀʆɲɿ�ɲʋʉɶʌɲʔɿʃɼ͘�Ɉɲ�ɸʏɼʍɿɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ɷɻʅʉʍɿɸʑʉʆʏɲɿ�

ʃɲɿ�ɸʀʆɲɿ�ɷɿɲɽɹʍɿʅɲ�ɶɿɲ�ʊʄʉʐʎ͘� 

Ɉɲ�ʋɿʉ�ʋʌʊʍʔɲʏɲ�ʍʏɲʏɿʍʏɿʃɳ�ʋʉʐ�ɷɻʅʉʍɿɸʑɽɻʃɲʆ�ɲʋʊ�ʏʉ�ȵȾɈ�ɸʀʆɲɿ�ɲʋʊ�ʏʉ�ɹʏʉʎ�ϮϬϮϯ͕�

ʃɲʏɳ�ʏʉ�ʉʋʉʀʉ�ɲʆɲɶʉʌɸʑɽɻʃɲʆ�Ϯ͘Ϭϯϳ�ʆɹʉɿ�ɷɿɷɳʃʏʉʌɸʎ�ɲʋʊ�ɸʄʄɻʆɿʃɳ�ȰȵȻ͕�ɸʃ�ʏʘʆ�ʉʋʉʀʘʆ�ʏʉ�ϱϮ͕ϱй�

ɼʏɲʆ�ɶʐʆɲʀʃɸʎ�ʃɲɿ�ʏʉ�ϰϳ͕ϱй�ɳʆʏʌɸʎ͘�Ƀɿ�ʄʊɶʉɿ�ɶɿɲ�ʏɻʆ�ɹʆɲʌʇɻ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʍʋʉʐɷʙʆ�ʋʉɿʃʀʄʉʐʆ͕�

ɲʄʄɳ� ʏʉ� ʅɸɶɲʄʑʏɸʌʉ� ʋʉʍʉʍʏʊ͕� ʏʉ� ʉʋʉʀʉ� ɲʆɹʌʖɸʏɲɿ� ʍʏʉ� ϱϴ͕ϱй͕� ɲʋɳʆʏɻʍɸ� ʋʘʎ� ʏʉ� ʋʌʉʍʘʋɿʃʊ�

ɸʆɷɿɲʔɹʌʉʆ�ɼʏɲʆ�ʉ�ʃʐʌɿʊʏɸʌʉʎ�ʄʊɶʉʎ�ɹʆɲʌʇɻʎ�ʏʘʆ�ʍʋʉʐɷʙʆ�ʏʉʐʎ͘�ȸ�ɲʃɲɷɻʅɲʁʃɼ�ʍʏɲɷɿʉɷʌʉʅʀɲ�

ʅɸ�Ϯϭ͕ϳй͕�ɲʄʄɳ�ʃɲɿ�ɻ�ʋʌʊʍɴɲʍɻ�ʍɸ�ʃɲʄʑʏɸʌɸʎ�ɸʋɲɶɶɸʄʅɲʏɿʃɹʎ�ɸʐʃɲɿʌʀɸʎ�ʅɸ�ϭϳ͕ϳй͕�ɼʏɲʆ�ɳʄʄʉɿ�

ɷʑʉ�ʍɻʅɲʆʏɿʃʉʀ�ʋɲʌɳɶʉʆʏɸʎ�ɹʆɲʌʇɻʎ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʍʋʉʐɷʙʆ͘� 

Ʉʍʉʆ�ɲʔʉʌɳ�ʏɲ�ɸʋɿʍʏɻʅʉʆɿʃɳ�ʋɸɷʀɲ�ʅɸ�ɴɳʍɻ�ʏʉ�ɲʆʏɿʃɸʀʅɸʆʉ�ʏɻʎ�ɷɿɷɲʃʏʉʌɿʃɼʎ�ɹʌɸʐʆɲʎ͕�

ʉɿ� ʋɸʌɿʍʍʊʏɸʌɸʎ� ɷɿɲʏʌɿɴɹʎ� ɸʆʏɳʍʍʉʆʏɲɿ� ʍʏʉ� ʋɸɷʀʉ� ʏʘʆ� Ɍʐʍɿʃʙʆ� ȵʋɿʍʏɼʅʘʆ� ;Ϯϰ͕ϴйͿ� ʃɲɿ� ʏɻʎ�
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Ȼɲʏʌɿʃɼʎ� ʃɲɿ� ȵʋɿʍʏɼʅʘʆ� ɉɶɸɿɳʎ� ;Ϯϰ͕ϭйͿ͕� ɸʆʙ� ɲʃʉʄʉʐɽʉʑʆ� ʉɿ� Ⱦʉɿʆʘʆɿʃɹʎ� ȵʋɿʍʏɼʅɸʎ� ;Ϯϯ͕ϯйͿ͘�

ȶʋʉʆʏɲɿ�ʉɿ�Ȱʆɽʌʘʋɿʍʏɿʃɹʎ�ȵʋɿʍʏɼʅɸʎ�;ϭϳ͕ϲйͿ͕�ʉɿ�ȵʋɿʍʏɼʅɸʎ�ɀɻʖɲʆɿʃɼʎ�ʃɲɿ�Ɉɸʖʆʉʄʉɶʀɲʎ�;ϭϱ͕ϵйͿ͕�

ʃɲɿ�ʉɿ�ȳɸʘʋʉʆɿʃɹʎ�ȵʋɿʍʏɼʅɸʎ�ʃɲɿ�Ⱦʏɻʆɿɲʏʌɿʃɼໄ�;ϰ͕ϳйͿ͘�ȶʆɲ�ɲʃʊʅɻ�ʍɻʅɲʆʏɿʃʊ�ʍʏɲʏɿʍʏɿʃʊ�ʏʉ�ʉʋʉʀʉ�

ʏʉ� ʉʋʉʀʉ� ɲʆɲʔɹʌɸʏɲɿ� ʍʏɻʆ� ɹʌɸʐʆɲ� ʏʉʐ� ȵȾɈ͕� ɸʀʆɲɿ� ʊʏɿ� ɻ� ʋʄɸɿʉʆʊʏɻʏɲ� ʏʘʆ� ʆɹʘʆ� ɷɿɷɲʃʏʊʌʘʆ�

;ϴϲ͕ϲйͿ� � ɲʋɹʃʏɻʍɲʆ� ʅɸʏɲʋʏʐʖɿɲʃʊ� ʏʀʏʄʉ� ʍʋʉʐɷʙʆ� ʋʌɿʆ� ʏɻʆ� ɹʆɲʌʇɻ� ʏɻʎ� ɷɿɷɲʃʏʉʌɿʃɼʎ� ʏʉʐʎ�

ɷɿɲʏʌɿɴɼʎ͘ 

ϭ͘ϰ͘ ɇɈɃɍɃȻ�ȾȰȻ�ȴɃɀȸ�ȴȻɅȿɏɀȰɈȻȾȸɇ�ȵɆȳȰɇȻȰɇ 

 

ȸ�ʋɲʌʉʑʍɲ�ɷɿʋʄʘʅɲʏɿʃɼ�ɸʌɶɲʍʀɲ�ʍʏʉʖɸʑɸɿ�ʍʏɻʆ�ʅɸʄɹʏɻ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʐʋʉʗɼʔɿʘʆ�

ɷɿɷɲʃʏʊʌʘʆ�ʋʉʐ�ʔʉɿʏʉʑʆ�ʍʏɲ�ɸʄʄɻʆɿʃɳ�Ʌɲʆɸʋɿʍʏɼʅɿɲ͕�ʃɲɽʙʎ�ʃɲɿ�ʍʏɻʆ�ɷɿɸʌɸʑʆɻʍɻ�ʏʘʆ�ʃɿʆɼʏʌʘʆ�

ɲʄʄɳ�ʃɲɿ�ʏʘʆ�ɷʐʍʃʉʄɿʙʆ�ʋʉʐ�ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ�ʉɿ�ʐʋʉʗɼʔɿʉɿͬɸʎ�ɷɿɷɳʃʏʉʌɸʎ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�

ʏʘʆ� ʍʋʉʐɷʙʆ� ʏʉʐʎ͘� ȸ� ʍʐɶʃɸʃʌɿʅɹʆɻ� ʋʌʉʍɹɶɶɿʍɻ� ɹɶɿʆɸ� ʅɹʍʘ� ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ͕� ʍʏʉ� ʉʋʉʀʉ�

ʍʐʅʅɸʏɸʀʖɲʆ�ϭϱϰ�ɷɿɷɲʃʏʉʌɿʃʉʀ�ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�ɲʋʊ�ϭϴ�ɷɿɲʔʉʌɸʏɿʃɳ�Ʌɲʆɸʋɿʍʏɼʅɿɲ�ʍɸ� ʊʄɻ� ʏɻʆ�

ȵʄʄɳɷɲ͘� ȸ� ɷɿɲʆʉʅɼ� ʏʘʆ� ɸʌʘʏɻʅɲʏʉʄʉɶʀʘʆ� ʋʌɲɶʅɲʏʉʋʉɿɼɽɻʃɸ� ʍɸ� ɻʄɸʃʏʌʉʆɿʃɼ� ʅʉʌʔɼ� ʃɲɿ� ɻ�

ʋʌʊʍɴɲʍɻ�ʍɸ�ɲʐʏɳ�ɼʏɲʆ�ɲɷɿɳʄɸɿʋʏɻ͕�ʉʋʉɿɲɷɼʋʉʏɸ�ʙʌɲ�ʏɻʎ�ɻʅɹʌɲʎ͕�ɶɿɲ�ʏɻʆ�ɷɿɸʐʃʊʄʐʆʍɻ�ʏʘʆ�

ʍʐʅʅɸʏɸʖʊʆʏʘʆ͘ 

ɀɸʏɳ�ʏɻ�ʍʐʅʋʄɼʌʘʍɻ�ʏʉʐ�ɲʋɲʌɲʀʏɻʏʉʐ�ɲʌɿɽʅʉʑ�ɲʋɲʆʏɼʍɸʘʆ�ʏʉʐ�ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ͕�

ɹɶɿʆɸ�ʍʏɲʏɿʍʏɿʃɼ�ɲʆɳʄʐʍɻ�ʃɲɿ�ʑʍʏɸʌɲ�ɲʆɳʄʐʍɻ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʅɹʍʘ�ʏɻʎ�ʋʉʄʐʃʌɿʏɼʌɿɲʎ�ɲʆɳʄʐʍɻʎ�

Dh^�͘�ɀɸ�ɲʐʏʊʆ�ʏʉʆ�ʏʌʊʋʉ͕�ɷɿɸʌɸʐʆɼɽɻʃɸ�ɻ�ɿʃɲʆʉʋʉʀɻʍɻ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ�

ʍʏɲ�ȵʄʄɻʆɿʃɳ�Ʌɲʆɸʋɿʍʏɼʅɿɲ͕�ʅɸ�ʍʏʊʖʉ�ʏɻʆ�ɸʅɴɳɽʐʆʍɻ�ʍʏʉʐʎ�ʋɲʌɳɶʉʆʏɸʎ�ʋʉʐ�ɸʋɻʌɸɳɺʉʐʆ�ʏɻʆ�

ɸʅʋɸɿʌʀɲ�ʏʉʐʎ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�ʏʘʆ�ʍʋʉʐɷʙʆ�ʏʉʐʎ͘�ȸ�ʋɲʌʉʑʍɲ�ɸʌɶɲʍʀɲ�ʔɿʄʉɷʉʇɸʀ�ʅɸ�ɲʐʏʊʆ�

ʏʉʆ�ʏʌʊʋʉ͕�ʆɲ�ʋʌʉʍʔɹʌɸɿ�ʖʌɼʍɿʅɸʎ�ʋʄɻʌʉʔʉʌʀɸʎ�ʃɲɿ�ɷɸɷʉʅɹʆɲ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɷɻʅɿʉʐʌɶɻɽɸʀ�

ɹʆɲ� ɿɷɲʆɿʃʊ� ʃɲɿ� ʐʋʉʍʏɻʌɿʃʏɿʃʊ� ʋɸʌɿɴɳʄʄʉʆ� ɶɿɲ� ʊʄʉʐʎͬʊʄɸʎ� ʏʉʐʎͬʏɿʎ� ɷɿɷɲʃʏʉʌɿʃʉʑʎ�

ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ� ʍʏɻʆ� ȵʄʄɳɷɲ͘� ȵʋɿʋʌʊʍɽɸʏɲ͕� ʋʌɲɶʅɲʏʉʋʉɿɼɽɻʃɸ� ʋɲʌɲɶʉʆʏɿʃɼ� ɲʆɳʄʐʍɻ� ʍʏɿʎ�

ɸʌʘʏɼʍɸɿʎ� ʃɿʆɼʏʌʘʆ� ʏʘʆ� ʔʉɿʏɻʏʙʆ� ʋʉʐ� ʏʉʐʎ� ʘɽʉʑʆ� ʆɲ� ʋʌɲɶʅɲʏʉʋʉɿɼʍʉʐʆ� ʍʋʉʐɷɹʎ�

ɷɿɷɲʃʏʉʌɿʃʉʑ� ʖɲʌɲʃʏɼʌɲ� ʃɲɿ� ʏʘʆ� ɷʐʍʃʉʄɿʙʆ� ʋʉʐ� ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ� ʃɲʏɳ� ʏɻʆ� ɷɿɳʌʃɸɿɳ� ʏʉʐʎ͕�

ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ʉʅɲɷʉʋʉɿɻɽʉʑʆ�ʉɿ�ʅɸʏɲɴʄɻʏɹʎ�ʏʘʆ�ʃɿʆɼʏʌʘʆ�ʃɲɿ�ʏʘʆ�ɷʐʍʃʉʄɿʙʆ�ʇɸʖʘʌɿʍʏɳ�ʃɲɿ�

ʆɲ�ɲʆɲɷɸɿʖɽʉʑʆ�ʉɿ�ʃʑʌɿʉɿ�ʋɲʌɳɶʉʆʏɸʎ�ɶɿɲ�ʃɳɽɸ�ʃɲʏɻɶʉʌʀɲ͘� 



 � 

ȸ� ɸʌɶɲʍʀɲ� ʖʘʌʀɺɸʏɲɿ� ʍɸ� ʉʃʏʙ� ɸʋɿʅɹʌʉʐʎ� ʃɸʔɳʄɲɿɲ͘� ɇʏʉ� ʋʌʙʏʉ� ʃɸʔɳʄɲɿʉ͕�

ʋɲʌʉʐʍɿɳɺʉʆʏɲɿ�ɸɿʍɲɶʘɶɿʃɹʎ�ɹʆʆʉɿɸʎ�ɶɿɲ�ʏʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ʋʏʐʖʀʉ�ʃɲɿ�ʏɻʆ�ɶɸʆɿʃʊʏɸʌɻ�ɿʃɲʆʉʋʉʀɻʍɻ�

ʅɹʍʘ� ʏʘʆ� ɸʌɶɲʍɿɲʃʙʆ� ɲʇɿʙʆ͘� Ȱʃʊʅɲ� ʋɲʌʉʐʍɿɳɺʉʆʏɲɿ� ʍʏɲʏɿʍʏɿʃɳ� ʍʏʉɿʖɸʀɲ� ɶɿɲ� ʏʉʐʎ�

ɷɿɷɲʃʏʉʌɿʃʉʑʎ�ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�ʋʉʐ�ʔʉɿʏʉʑʆ�ʍʏɲ�ȵʄʄɻʆɿʃɳ�Ʌɲʆɸʋɿʍʏɼʅɿɲ͘� 

ɇʏʉ�ɷɸʑʏɸʌʉ�ʃɸʔɳʄɲɿʉ͕�ʋʌɲɶʅɲʏʉʋʉɿɸʀʏɲɿ�ɴɿɴʄɿʉɶʌɲʔɿʃɼ�ɲʆɲʍʃʊʋɻʍɻ͕�ʅɸ�ɹʌɸʐʆɸʎ�ʀɷɿʉʐ�

ʖɲʌɲʃʏɼʌɲ͘�Ʌɿʉ�ʍʐɶʃɸʃʌɿʅɹʆɲ͕�ʅɸʄɹʏɸʎ�ɶɿɲ�ʏɲ�ʃʀʆɻʏʌɲ�ʃɲɿ�ʏɻʆ�ɿʃɲʆʉʋʉʀɻʍɻ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�

ʔʉɿʏɻʏʙʆ�ʍɸ�ʋɲʆɸʋɿʍʏɼʅɿɲ�ʏʉʐ�ɸʇʘʏɸʌɿʃʉʑ͘� 

Ƀɿ� ɸɿɷɿʃʊʏɸʌɸʎ� ʅɹɽʉɷʉɿ� ʋʉʐ� ɲʇɿʉʋʉɿɼɽɻʃɲʆ͕� ɷɻʄɲɷɼ� ʏɻʎ� ʋʉʄʐʃʌɿʏɼʌɿɲʎ� ɲʆɳʄʐʍɻʎ�

ɿʃɲʆʉʋʉʀɻʍɻʎ� Dh^�� ʃɲɿ� ʏɻʎ� ʋɲʌɲɶʉʆʏɿʃɼʎ� ɲʆɳʄʐʍɻʎ� ɶɿɲ� ʏɲ� ʃʀʆɻʏʌɲ� ʃɲɿ� ʏɿʎ� ɷʐʍʃʉʄʀɸʎ͕�

ʋɲʌʉʐʍɿɳɺʉʆʏɲɿ�ɲʆɲʄʐʏɿʃɳ�ʍʏʉ�ʏʌʀʏʉ�ʃɸʔɳʄɲɿʉ͘�ȵɿɷɿʃʊʏɸʌɲ͕�ʋɲʌɲʏʀɽɸʆʏɲɿ�ʉɿ�ɸʌʅɻʆɸʀɸʎ�ʃɲɿ�ʉɿ�

ɴɲʍɿʃɹʎ� ɲʌʖɹʎ� ʏʘʆ� ɲʆɲʄʑʍɸʘʆ� ɲʄʄɳ� ʃɲɿ� ʏɲ� ɴɼʅɲʏɲ� ɸʔɲʌʅʉɶɼʎ� ʏʉʐʎ� ʃɲɿ� ʉɿ� ɲʆɲʄʑʍɸɿʎ� ʏʘʆ�

ɲʋʉʏɸʄɸʍʅɳʏʘʆ�ʋʉʐ�ɽɲ�ʋʌʉʃʑʗʉʐʆ�ʍʏɲ�ɸʋʊʅɸʆɲ�ʃɸʔɳʄɲɿɲ͘� 

ɇʏʉ�ʏɹʏɲʌʏʉ�ʃɸʔɳʄɲɿʉ͕�ɲʆɲʄʑɸʏɲɿ�ɸʃʏɸʆʙʎ�ɻ�ʅʉʌʔɼ�ʃɲɿ�ɻ�ɷʉʅɼ�ʏʉʐ�ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ�

ʋʉʐ�ɷɿɲʆɸʅɼɽɻʃɸ�ʍʏʉʐʎ�ɷɿɷɲʃʏʉʌɿʃʉʑʎ�ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ͘�Ȱʃʊʅɲ͕�ɶʀʆɸʏɲɿ�ɲʆɳʄʐʍɻ�ʏʘʆ�ʃʌɿʏɻʌʀʘʆ�

ɿʃɲʆʉʋʉʀɻʍɻʎ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɶʀʆɸɿ�ʅɿɲ�ɸɿʍɲɶʘɶɼ�ʙʍʏɸ�ʆɲ�ʖʌɻʍɿʅʉʋʉɿɻɽʉʑʆ�ɲʌɶʊʏɸʌɲ�ʍʏɻʆ�

ʋʉʄʐʃʌɿʏɼʌɿɲ�ʅɹɽʉɷʉ�ɲʆɳʄʐʍɻʎ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ɀh^�͘� 

ɇʏʉ�ɸʋʊʅɸʆʉ�ʃɸʔɳʄɲɿʉ͕�ʋɲʌʉʐʍɿɳɺʉʆʏɲɿ�ʏɲ�ʍʏɲʏɿʍʏɿʃɳ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ʏɻʎ�ɹʌɸʐʆɲʎ͘�Ʌɿʉ�

ʍʐɶʃɸʃʌɿʅɹʆɲ͕�ɶʀʆɸʏɲɿ�ɲʆɳʄʐʍɻ�ʏʘʆ�ɷɻʅʉɶʌɲʔɿʃʙʆ�ʃɲɿ�ʏʘʆ�ɲʃɲɷɻʅɲʁʃʙʆ�ʖɲʌɲʃʏɻʌɿʍʏɿʃʙʆ�ʏʘʆ�

ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ�ʋʉʐ�ʍʐʅʋʄɼʌʘʍɲʆ�ʏʉ�ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ͘ 

Ɉɲ� ʃʌɿʏɼʌɿɲ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʏʘʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ͕� ʃɲɽʙʎ� ʃɲɿ� ʉɿ� ɽɸʘʌɻʏɿʃɹʎ� ɹʆʆʉɿɸʎ� ʏɻʎ�

ʋʉʄʐʃʌɿʏɼʌɿɲʎ� ʅɸɽʊɷʉʐ� ɲʆɳʄʐʍɻʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʋʉʐ� ʋɲʌʉʐʍɿɳʍʏɻʃɲʆ� ʍɸ� ʋʌʉɻɶʉʑʅɸʆɲ�

ʃɸʔɳʄɲɿɲ͕� ɸʔɲʌʅʊɺʉʆʏɲɿ� ʍʏɻʆ� ʋʌɳʇɻ� ʍʏʉ� ɹʃʏʉ� ʃɸʔɳʄɲɿʉ͘� ɇʐɶʃɸʃʌɿʅɹʆɲ͕� ʋɲʌɲʏʀɽɸʆʏɲɿ� ʏɲ�

ɲʋʉʏɸʄɹʍʅɲʏɲ�ɲʋʊ�ʏɻʆ�ʅɹɽʉɷʉ�Dh^�͕�ʊʍʉʆ�ɲʔʉʌɳ�ʏɲ�ɴɳʌɻ�ʃɲɿ�ʏʉʐʎ�ɷɸʀʃʏɸʎ�ʏʘʆ�ʃʌɿʏɻʌʀʘʆ�ʃɲɿ�

ʏɲ�ɷɿɲɶʌɳʅʅɲʏɲ�ɷʌɳʍɻʎ�ʃɲɿ�ɴɸʄʏʀʘʍɻʎ͘ 

ɇʏʉ�ɹɴɷʉʅʉ�ʃɸʔɳʄɲɿɲ�ʋʌɲɶʅɲʏʉʋʉɿɸʀʏɲɿ�ɻ�ʋɲʌɲɶʉʆʏɿʃɼ�ɲʆɳʄʐʍɻ�ʏʘʆ�ɸʌʘʏɼʍɸʘʆ�ʏʉʐ�

ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ� ɶɿɲ� ʏɲ� ʃʀʆɻʏʌɲ� ʃɲɿ� ʏɿʎ� ɷʐʍʃʉʄʀɸʎ� ʏʘʆ� ɷɿɷɲʃʏʉʌɿʃʙʆ� ʔʉɿʏɻʏʙʆͬʏʌɿʘʆ͕�

ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ɲʋʄʉʋʉɿɻɽʉʑʆ� ʃɲɿ� ʆɲ� ʉʅɲɷʉʋʉɿɻɽʉʑʆ� ʉɿ� ɸʌʘʏɼʍɸɿʎͬʅɸʏɲɴʄɻʏɹʎ� ʍɸ��

ʋɲʌɳɶʉʆʏɸʎ͘�� 
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Ɉɹʄʉʎ͕� ʏʉ� ʊɶɷʉʉ� ʃɸʔɳʄɲɿʉ� ʋɸʌɿɹʖɸɿ� ʏɲ� ʍʐʅʋɸʌɳʍʅɲʏɲ� ʏɻʎ� ɹʌɸʐʆɲʎ� ʃɲɿ� ʋʌʉʏɸʀʆʉʆʏɲɿ�

ʄʑʍɸɿʎ�ɶɿɲ�ʏɻʆ�ɴɸʄʏʀʘʍɻ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʘʆ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�

ʏʘʆ�ʍʋʉʐɷʙʆ�ʏʉʐʎ͘� 
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Ϯ͘ ȲȻȲȿȻɃȳɆȰɌȻȾȸ�ȰɁȰɇȾɃɅȸɇȸ 

 

Ϯ͘ϭ͘ Ƀ�ɆɃȿɃɇ��ɈɏɁ�ȾȻɁȸɈɆɏɁ�ɇɈȸɁ�ȻȾȰɁɃɅɃȻȸɇȸ�ɈɏɁ�ɉɅɃɎȸɌȻɏɁ�

ȴȻȴȰȾɈɃɆɏɁ 

 

ɇɸ�ʅɿɲ�ʅɸʄɹʏɻ�ʋʉʐ�ɷɿɸʇɼʖɽɻ�ʏʉ�ϮϬϭϮ�ʍʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�ʏʉʐ�ȵʄʍʀʆʃɿ�;^ĂŬƵƌĂŝ͕�sĞŬŬĂŝůĂ͕�Θ�

WǇŚćůƚƂ͕�ϮϬϭϳͿ͕�ɸʇɸʏɳʍʏɻʃɸ�ʃɲɿ�ʅɸʄɸʏɼɽɻʃɸ�ɻ�ʍʖɹʍɻ�ʅɸʏɲʇʑ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʃɲɿ�ʏʘʆ�ʃɿʆɼʏʌʘʆ�

ʏʘʆ�ʐʋʉʗɼʔɿʘʆ�ɷɿɷɲʃʏʊʌʘʆ�ʍʏʉ�ʍʐɶʃɸʃʌɿʅɹʆʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ͘�Ʌɿʉ�ʍʐɶʃɸʃʌɿʅɹʆɲ͕�ɸʇɸʏɳʍʏɻʃɸ�ʏʉ�

ʋʘʎ�ʏɲ�ʃʀʆɻʏʌɲ�ʏʉʐͬʏɻʎ�ɸʃɳʍʏʉʏɸ�ʔʉɿʏɻʏɼͬʏʌɿɲʎ�ɸʋɻʌɸɳɺʉʐʆ�ʏɻʆ�ɿʃɲʆʉʋʉʀɻʍɼ�ʏʉʐͬʏɻʎ�ʃɲʏɳ�ʏɻʆ�

ʋʉʌɸʀɲ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ͘�Ɉɲ�ɷɸɷʉʅɹʆɲ�ʍʐʄʄɹʖɽɻʃɲʆ�ʅɹʍʘ�ɻʄɸʃʏʌʉʆɿʃɼʎ�ʔʊʌʅɲʎ͕�ʍʏɻʆ�ʊʋʉɿɲ�

ɲʋɳʆʏɻʍɲʆ� ϭ͘Ϭϲϰ� ɸɶʖʙʌɿʉɿ� ʃɲɿ� ϭϮϬ� ɷɿɸɽʆɸʀʎ� ʔʉɿʏɻʏɹʎ͘� Ƀɿ� ɸʌʘʏɼʍɸɿʎ͕� ʋɹʌɲ� ɲʋʊ� ʏɿʎ�

ɷɻʅʉɶʌɲʔɿʃɹʎ͕�ɼʏɲʆ�ʍʖɸʏɿʃɹʎ�ʅɸ�ʏɲ�ʃʀʆɻʏʌɲ�ʋʉʐ�ʏʉʐʎ�ʙɽɻʍɲʆ�ʆɲ�ʇɸʃɿʆɼʍʉʐʆ�ʏɻʆ�ɷɿɷɲʃʏʉʌɿʃɼ�

ʏʉʐʎ� ɷɿɲʏʌɿɴɼ͕� ɲʄʄɳ� ʃɲɿ� ʏɻʆ� ɿʃɲʆʉʋʉʀɻʍɼ� ʏʉʐʎ� ʃɲʏɳ� ʏɻʆ� ɷɿɳʌʃɸɿɳ� ʏɻʎ͘� � Ƀɿ� ʍʐɶʃɸʃʌɿʅɹʆɸʎ�

ɸʌʘʏɼʍɸɿʎ�ʏʘʆ�Ϯ�ɸʆʉʏɼʏʘʆ�ʋɸʌɿʄɳʅɴɲʆɲʆ�ɸʌʘʏɼʍɸɿʎ�ʏʑʋʉʐ�>ŝŬĞƌƚ�;ʃʄʀʅɲʃɲ�ϭͲϱͿ͘�� 

Ƀɿ� ɸʌʘʏɼʍɸɿʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʖʘʌʀʍʏɻʃɲʆ� ʍɸ� ʏʌɸɿʎ� ɴɲʍɿʃɹʎ� ʃɲʏɻɶʉʌʀɸʎ͘� ȸ� ʋʌʙʏɻ�

ʃɲʏɻɶʉʌʀɲ� ɲʔʉʌʉʑʍɸ� ʏɻʆ� ɲʃɲɷɻʅɲʁʃɼ� ʐʋʉʍʏɼʌɿʇɻ� ɲʋʊ� ʏʉʆͬʏɻʆ� ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�

ʃɲɽɻɶɻʏɼͬʏʌɿɲ͕�ʊʋʘʎ�ɶɿɲ�ʋɲʌɳɷɸɿɶʅɲ�ʏɻʆ�ɴʉɼɽɸɿɲ�ʋʉʐ�ʋɲʌɹʖɸɿ͕�ɲʄʄɳ�ʃɲɿ�ʏɻʆ�ʍʐʖʆʊʏɻʏɲ�ʃɲɿ�ʏɻʆ�

ʋʉɿʊʏɻʏɲ�ʏʘʆ�ʍʐʆɲʆʏɼʍɸʘʆ�ʏʉʐʎ͘�ȸ�ɷɸʑʏɸʌɻ�ʃɲʏɻɶʉʌʀɲ͕�ʅɸʄɸʏʉʑʍɸ�ʏʉ�ɲʃɲɷɻʅɲʁʃʊ�ʋɸʌɿɴɳʄʄʉʆ�

ʃɲɿ� ʏɿʎ� ʍʖɹʍɸɿʎ� ʏɻʎ� ɲʃɲɷɻʅɲʁʃɼʎ� ʃʉɿʆʊʏɻʏɲʎ͘� ɇʐʆʉʋʏɿʃɳ͕� ɹɶɿʆɲʆ� ɸʌʘʏɼʍɸɿʎ� ʍʖɸʏɿʃɳ� ʅɸ� ʏʉʐʎ�

ʋʊʌʉʐʎ�ʃɲɿ�ʏɿʎ�ʐʋʉɷʉʅɹʎ�ʏʉʐ�ʋɲʆɸʋɿʍʏɻʅʀʉʐ͕�ɲʄʄɳ�ʃɲɿ�ɶɿɲ�ʏɿʎ�ʍʖɹʍɸɿʎ�ʅɸ�ɳʄʄʉʐʎ�ʐʋʉʗɼʔɿʉʐʎͬɸʎ�

ɷɿɷɳʃʏʉʌɸʎ͕�ʊʍʉʆ�ɲʔʉʌɳ�ʏʉ�ʃʄʀʅɲ�ʃɲɿ�ʏɻʆ�ʐʋʉʍʏɼʌɿʇɻ�ʋʉʐ�ʋɲʌɹʖɸʏɲɿ�ʅɸʏɲʇʑ�ʍʐʆɲɷɹʄʔʘʆ͘�ȸ�

ʏɸʄɸʐʏɲʀɲ� ʃɲʏɻɶʉʌʀɲ͕� ɼʏɲʆ� ʍʖɸʏɿʃɳ� ʅɸ� ʏɻʆ� ʐʋʉʍʏɼʌɿʇɻ� ʃɲɿ� ʏɿʎ� ʋɲʌʉʖɹʎ� ʋʉʐ� ʋɲʌɹʖɸɿ� ʍʏɻ�

ʔʉɿʏɻʏɿʃɼ�ʃʉɿʆʊʏɻʏɲ�ʏʉ�ʀɷɿʉ�ʏʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ͘ 

Ƀɿ�ɸʌʘʏɼʍɸɿʎ�ɶɿɲ�ʏɲ�ʃʀʆɻʏʌɲ͕�ʖʘʌʀʍʏɻʃɲʆ�ʍɸ�ɷʑʉ�ɴɲʍɿʃɹʎ�ʃɲʏɻɶʉʌʀɸʎ͘�ȸ�ʋʌʙʏɻ�ʃɲʏɻɶʉʌʀɲ�

ʍʐʅʋɸʌɿɸʄɳʅɴɲʆɸ� ʏɿʎ� ɸʋɲɶɶɸʄʅɲʏɿʃɹʎ� ʔɿʄʉɷʉʇʀɸʎ� ɲʄʄɳ� ʃɲɿ� ʏɻʆ� ɸʋɲɶɶɸʄʅɲʏɿʃɼ� ɸʇɹʄɿʇɻ� ʏʘʆ�

ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ͘�ȸ�ɷɸʑʏɸʌɻ�ʃɲʏɻɶʉʌʀɲ͕�ɲʔʉʌʉʑʍɸ�ʏʉ�ɸʆɷɿɲʔɹʌʉʆ�ɶɿɲ�ʏɻʆ�ɹʌɸʐʆɲ͕�

ɷɻʄɲɷɼ� ʏɻʆ� ɲʔʉʍʀʘʍɻ� ʏʘʆ� ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ� ɲʋʉʃʄɸɿʍʏɿʃɳ� ɶɿɲ� ʏɻʆ� ɹʌɸʐʆɲ� ʃɲɿ� ʏʉ� ɽɹʅɲ� ʏɻʎ�

ɷɿɷɲʃʏʉʌɿʃɼʎ�ʏʉʐʎ�ɷɿɲʏʌɿɴɼʎ͘� 
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 Ɉɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ɹɷɸɿʇɲʆ�ɷɿɲʔʉʌɹʎ�ʃɿʆɼʏʌʘʆ�ɶɿɲ�ʏʉʐʎ�ɸɶʖʙʌɿʉʐʎ�ʃɲɿ�ɷɿɸɽʆɸʀʎ�ʔʉɿʏɻʏɹʎ�

ʃɲɿ� ʏɲʐʏʊʖʌʉʆɲ�ɷɿɲʔʉʌɳ�ʍʏɻʆ� ɿʃɲʆʉʋʉʀɻʍɼ� ʏʉʐʎ͘�Ȱʋʊ� ʏɻʆ�ʅʀɲ�ʋʄɸʐʌɳ͕� ʉɿ� ɸɶʖʙʌɿʉɿ�ʔʉɿʏɻʏɹʎ�

ɲʋʉʏʑʋʘʍɲʆ�ʅɸɶɲʄʑʏɸʌʉ� ɸʆɷɿɲʔɹʌʉʆ� ɶɿɲ� ʏɻʆ� ɹʌɸʐʆɲ͕� ɸʆʙ�ʉɿ� ɷɿɸɽʆɸʀʎ�ʔʉɿʏɻʏɹʎ͕� ʅɸɶɲʄʑʏɸʌʉ�

ɸʆɷɿɲʔɹʌʉʆ�ɶɿɲ�ɸʋɲɶɶɸʄʅɲʏɿʃɼ�ɸʇɹʄɿʇɻ͕�ɹʖʉʆʏɲʎ�ʋɸʌɿʍʍʊʏɸʌɸʎ�ɸʋɲɶɶɸʄʅɲʏɿʃɹʎ�ʔɿʄʉɷʉʇʀɸʎ͘�Ȱʐʏʊ�

ʋʉʐ�ʋɲʌɲʏɻʌɼɽɻʃɸ�ɲʋʊ�ʏɻʆ�ʍʐɶʃɸʃʌɿʅɹʆɻ�ʅɸʄɹʏɻ͕�ɼʏɲʆ�ʊʏɿ�ʉɿ�ɷɿɸɽʆɸʀʎ�ʔʉɿʏɻʏɹʎ�ɼʏɲʆ�ɸʅʔɲʆʙʎ�

ʋɿʉ�ɸʐʖɲʌɿʍʏɻʅɹʆʉɿ�ʃɲɿ�ɿʃɲʆʉʋʉɿɻʅɹʆʉɿ�ɲʋʊ�ʏɿʎ�ʍʋʉʐɷɹʎ�ʏʉʐʎ͕�ʃɳʏɿ�ʋʉʐ�ɷɸʀʖʆɸɿ�ʊʏɿ�ʉɿ�ʔʉɿʏɻʏɹʎ�

ʅɸ� ʐʗɻʄɳ� ʃʀʆɻʏʌɲ� ɸʋɲɶɶɸʄʅɲʏɿʃɼʎ� ɸʇɹʄɿʇɻʎ� ʃɲɿ� ʔɿʄʉɷʉʇɿʙʆ͕� ʅɹʆʉʐʆ� ʋɸʌɿʍʍʊʏɸʌʉ�

ɿʃɲʆʉʋʉɿɻʅɹʆʉɿ� ɲʋʊ� ʏɻʆ� ɷɿɷɲʃʏʉʌɿʃɼ� ʏʉʐʎ� ɷɿɲʏʌɿɴɼ͘� Ȱʋʊ� ʏɻʆ� ɳʄʄɻ� ʋʄɸʐʌɳ͕� ʉɿ� ʔʉɿʏɻʏɹʎ�ʋʉʐ�

ɸʀʖɲʆ�ʘʎ�ʃʀʆɻʏʌʉ�ɲʋʉʃʄɸɿʍʏɿʃɳ�ʏɻʆ�ɹʌɸʐʆɲ͕�ɷɸʆ�ɹɷɸɿʇɲʆ�ʐʗɻʄɳ�ɸʋʀʋɸɷɲ�ɿʃɲʆʉʋʉʀɻʍɻʎ͘� 

 ȳɿɲ�ʏɻʆ�ɸʋʀʏɸʐʇɻ�ʏɻʎ�ʅɸʄɹʏɻʎ�ɲʐʏɼʎ͕�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ�ɲʌʃɸʏɹʎ�ʋʉʍʉʏɿʃɹʎ�ʍʏɲʏɿʍʏɿʃɹʎ�

ʏɸʖʆɿʃɹʎ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɲʆɲʄʐɽʉʑʆ�ʉɿ�ʋɲʌɳɶʉʆʏɸʎ�ʋʉʐ�ɸʋɻʌɸɳɺʉʐʆ�ʏɻʆ�ɿʃɲʆʉʋʉʀɻʍɻ͕�ʆɲ�ɶʀʆɸɿ�

ʉʅɲɷʉʋʉʀɻʍɻ� ʃɲɿ� ʏɹʄʉʎ� ʆɲ� ɸʋɿʏɸʐʖɽɸʀ� ɻ� ɲʆɳʄʐʍɻ� ɷɿɲʃʑʅɲʆʍɻʎ� ʃɲɿ� ʉɿ� ɷɿɲʔʉʌɹʎ� ʅɸʏɲʇʑ� ʏʘʆ�

ʔʉɿʏɻʏʙʆ�;ɸɶʖʙʌɿʘʆͲɷɿɸɽʆʙʆͿ͘� 

ȵʆɷɸɿʃʏɿʃɳ͕�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɲʆ͗ 

 

x �ǆƉůŽƌĂƚŽƌǇ�&ĂĐƚŽƌ��ŶĂůǇƐŝƐ͗�ȵʆʏʉʋɿʍʅʊʎ�ʏʘʆ�ɴɲʍɿʃʙʆ�ɷɿɲʍʏɳʍɸʘʆ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�

ʏʘʆ�ʔʉɿʏɻʏʙʆ 

x �ůƵƐƚĞƌ��ŶĂůǇƐŝƐ͗�Ƀʅɲɷʉʋʉʀɻʍɻ�ʃɲɿ�ʏɲʇɿʆʊʅɻʍɻ�ʔʉɿʏɻʏʙʆ�ʍɸ�ʉʅɳɷɸʎ�ɲʆɳʄʉɶɲ�ʅɸ�ʏɲ�

ɸʋʀʋɸɷɲ�ɿʃɲʆʉʋʉʀɻʍɼʎ�ʏʉʐʎ͘ 

x �EKs�͗�Ȱʆɳʄʐʍɻ�ɷɿɲʃʑʅɲʆʍɻʎ 

x �īĞĐƚ�ƐŝǌĞͲŶϮ͗�ȵʋʀɷʌɲʍɻ�ʅɸʏɲɴʄɻʏʙʆ�ʍʏɻʆ�ɿʃɲʆʉʋʉʀɻʍɻ�ʏʘʆ�ʔʉɿʏɻʏʙʆ 

x yϮ�ƚĞƐƚ͗�Ȱʆɳʄʐʍɻ�ɷɿɲʔʉʌʙʆ�ɸʋɿʋɹɷʘʆ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʅɸʏɲʇʑ�ɷɿɸɽʆʙʆ�ʃɲɿ�ɸɶʖʙʌɿʘʆ�

ʔʉɿʏɻʏʙʆ�� 
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Ϯ͘Ϯ͘ ɅȰɆȰȳɃɁɈȵɇ�ȵɅȻȴɆȰɇȸɇ�Ɉȸɇ�ȴȻȴȰȾɈɃɆȻȾȸɇ�ȵɀɅȵȻɆȻȰɇ 

 

ɀɹʍʘ� ɸʃʏɸʏɲʅɹʆɻʎ� ʃɲɿ� ʍʐʍʏɻʅɲʏɿʃɼʎ� ɴɿɴʄɿʉɶʌɲʔɿʃɼʎ� ɲʆɲʍʃʊʋɻʍɻʎ� ʉɿ� ʍʐɶɶʌɲʔɸʀʎ�

^ǀĞƌĚůŝŬ��͕͘�,Ăůů�E͘��͕͘�DĐ�ůƉŝŶĞ�>͘�ʃɲɿ�,ƵďďĂƌĚ�<͕͘�ʏʉ�ϮϬϭϴ�ʅɹʍʘ�ɷɻʅʉʍʀɸʐʍɼʎ�ʏʉʐʎ�ʍʏʉ�ʋɸʌɿʉɷɿʃʊ�

/ŶƚĞƌŶĂƟŽŶĂů�:ŽƵƌŶĂů�ŽĨ��ŽĐƚŽƌĂů�^ƚƵĚĞŶƚƐ͕�ɲʆɹʄʐʍɲʆ�ɸʃʏɸʆʙʎ�ʏʉʐʎ�ʋɲʌɳɶʉʆʏɸʎ�ʋʉʐ�ɸʋɻʌɸɳɺʉʐʆ�

ʏɻʆ�ɷɿɷɲʃʏʉʌɿʃɼ�ɸʅʋɸɿʌʀɲ�ʏʘʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ͘�ȴɻʄɲɷɼ͕�ʏʉʐʎ�ʋɲʌɳɶʉʆʏɸʎ�ʋʉʐ�ɸʀʆɲɿ�ʍɻʅɲʆʏɿʃʉʀ�

ʍʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏʘʆ�ʍʋʉʐɷʙʆ�ʏʉʐʎ͕�ʍʏɿʎ�ɸʋɿɷʊʍɸɿʎ�ʏʉʐʎ�ʃɲɿ�ʍʏɻʆ�ʗʐʖɿʃɼ�ʏʉʐʎ�ɸʐɻʅɸʌʀɲ�ʃɲʏɳ�

ʏɻʆ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ɷɿɷɲʃʏʉʌɿʃɼʎ� ɷɿɲʏʌɿɴɼʎ� ʏʉʐʎ͘� Ʉʋʘʎ� ɲʆɲʔɹʌʉʐʆ͕� ʏɲ� ʍʐʅʋɸʌɳʍʅɲʏɲ� ʏʉʐʎ�

ʋʌʉɼʄɽɲʆ�ɲʋʊ�ɲʆɳʄʐʍɻ�ʋɸʌɿʍʍʊʏɸʌʘʆ�ɲʋʊ�ϭϱϬ�ɲʆʏʀʍʏʉɿʖʘʆ�ʅɸʄɸʏʙʆ͘ 

Ȱʐʏʉʀ�ʉɿ�ɴɲʍɿʃʉʀ�ʋɲʌɳɶʉʆʏɸʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉʐʎ�ʍʐɶɶʌɲʔɸʀʎ͕�ʅʋʉʌʉʑʆ�ʆɲ�ʖʘʌɿʍʏʉʑʆ�ʍɸ�

ɷʑʉ�ʃɲʏɻɶʉʌʀɸʎ͗�ʏʉʐʎ�ɸʇʘʏɸʌɿʃʉʑʎ�ʃɲɿ�ʏʉʐʎ�ɸʍʘʏɸʌɿʃʉʑʎ͘�� 

 

x ȵʇʘʏɸʌɿʃʉʀ�Ʌɲʌɳɶʉʆʏɸʎ 

 

ȼʍʘʎ� ʉ� ʋɿʉ� ʃʌʀʍɿʅʉʎ� ɸʇʘʏɸʌɿʃʊʎ� ʋɲʌɳɶʉʆʏɲʎ� ɸʀʆɲɿ� ɻ� ʍʖɹʍɻ� ʏʉʐͬʏɻʎ� ʐʋʉʗɻʔʀʉʐͬɲʎ�

ɷɿɷɳʃʏʉʌɲ� ʅɸ� ʏʉʆͬʏɻʆ� ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ� ʃɲɽɻɶɻʏɼͬʏʌɿɲ͘� ȸ� ʍʐʖʆɼ� ʃɲɿ� ʐʋʉʍʏɻʌɿʃʏɿʃɼ�

ɸʋɿʃʉɿʆʘʆʀɲ� ʃɲɿ� ʃɲɽʉɷɼɶɻʍɻ� ɲʋʊ� ʏʉʆͬʏɻʆ� ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ� ɹʖɸɿ� ɽɸʏɿʃʊ� ɲʆʏʀʃʏʐʋʉ� ʍʏɻʆ�

ɷɿɲʅʊʌʔʘʍɻ� ʐʗɻʄɼʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ɶɿɲ� ʏʉʆͬʏɻʆ� ɸʃɳʍʏʉʏɸ� ʔʉɿʏɻʏɼͬʏʌɿɲ͘� ȵʆʙ� ɲʆʏʀɽɸʏɲ͕� ɻ�

ʋɲʌɲʅɹʄɻʍɻ�ʃɲɿ�ɻ�ɲʋʉʍʏɲʍɿʉʋʉʀɻʍɻ�ʅɸʏɲʇʑ�ʔʉɿʏɻʏɼͬʏʌɿɲʎ�ʃɲɿ�ɷɿɷɳʍʃʉʆʏɲ͕�ʉɷɻɶɸʀ�ʍɸ�ʖɲʅɻʄɳ�

ɸʋʀʋɸɷɲ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʉʐͬʏɻʎ�ʔʉɿʏɻʏɼͬʏʌɿɲʎ�ʃɲɿ�ʍɸ�ʅɸɶɲʄʑʏɸʌɲ�ʋʉʍʉʍʏɳ�ɸɶʃɲʏɳʄɸɿʗɻʎ�ʏʘʆ�

ʍʋʉʐɷʙʆ�ʏʉʐͬʏɻʎ͘� 

ȸ� ɿʍʉʌʌʉʋʀɲ� ɲʆɳʅɸʍɲ� ʍɸ� ʋʌʉʍʘʋɿʃɼ� ɺʘɼ� ʃɲɿ� ɸʌɶɲʍʀɲ� ɸʀʆɲɿ� ɲʋɲʌɲʀʏɻʏɻ͕� ʃɲɽʙʎ�

ʋɲʌɲʏɻʌɸʀʏɲɿ�ʊʏɿ�ʉɿ�ʐʋʉʗɼʔɿʉɿͬɸʎ�ɷɿɷɳʃʏʉʌɸʎ�ʍʐʖʆɳ�ɴɿʙʆʉʐʆ�ʃʉɿʆʘʆɿʃɼ�ɲʋʉʅʊʆʘʍɻ͕�ʄʊɶʘ�ʏʉʐ�

ʔʊʌʏʉʐ�ɸʌɶɲʍʀɲʎ�ʏɻʎ�ɷɿɷɲʃʏʉʌɿʃɼʎ�ʏʉʐʎ�ɷɿɲʏʌɿɴɼʎ͕�ʅɸ�ɲʋʉʏɹʄɸʍʅɲ�ʆɲ�ʋɲʌɲʏɻʌʉʑʆʏɲɿ�ʍʐʖʆɳ�

ʔɲɿʆʊʅɸʆɲ�ʖɲʅɻʄɼʎ�ʗʐʖʉʄʉɶɿʃɼʎ�ʃɲɿ�ʍʐʆɲɿʍɽɻʅɲʏɿʃɼʎ�ɸʐɻʅɸʌʀɲʎ͘�Ȱʐʏʊ�ɲʋʉɷɸɿʃʆʑɸʏɲɿ�ʃɲɿ�ʍɸ�

ʅɿɲ�ʋʌʊʍʔɲʏɻ�ʅɸʄɹʏɻ� ϯϲϱϵ�ʐʋʉʗɻʔʀʘʆ�ɷɿɷɲʃʏʊʌʘʆ�ʍʏʉ�Ȳɹʄɶɿʉ͕� ʊʋʉʐ� ʏʉ�ϱϭй�ɲʋɳʆʏɻʍɸ�ʊʏɿ�

ɲʆʏɿʅɸʏʘʋʀɺɸɿ�ʏʉʐʄɳʖɿʍʏʉʆ�ɷʑʉ�ʋʌʉɴʄɼʅɲʏɲ�ʗʐʖɿʃɼʎ�ʐɶɸʀɲʎ͕�ʊʋʘʎ�ɶɿɲ�ʋɲʌɳɷɸɿɶʅɲ�ʃɲʏɳɽʄɿʗɻ͕�

ɳɶʖʉʎ�ʃ͘ʄʋ͘� Ȼɷɿɲʀʏɸʌɻ�ʃɲɿ�ɷʐʍʃʉʄʊʏɸʌɻ�ʋɸʌʀʋʏʘʍɻ�ɸʋʀʏɸʐʇɻʎ� �ʏɻʎ�ɿʍʉʌʌʉʋʀɲʎ�ɸʋɲɶɶɸʄʅɲʏɿʃɼʎ�

ʃɲɿ� ʋʌʉʍʘʋɿʃɼʎ� ɺʘɼʎ� ɸʀʆɲɿ� ɶɿɲ� ɸʃɸʀʆʉʐʎͬɸʎ� ʋʉʐ� ɲʋʉʃʏʉʑʆ� ʋɲɿɷɿɳ͘� ɇʏɻʆ� ʍʐɶʃɸʃʌɿʅɹʆɻ�



 �� 

ʋɸʌʀʋʏʘʍɻ͕�ʋʉʄʄɹʎ�ʅɸʄɹʏɸʎ�ɷɸʀʖʆʉʐʆ�ʊʏɿ�ɻ�ɲʋʊʃʏɻʍɻ�ʋɲɿɷɿʙʆ�ʉɷɻɶɸʀ�ʍɸ�ʖɲʅɻʄʊʏɸʌʉ�ʃʀʆɻʏʌʉ�ɶɿɲ�

ʏɻʆ�ɸʋʀʏɸʐʇɻ�ʏɻʎ�ɷɿɷɲʃʏʉʌɿʃɼʎ�ɹʌɸʐʆɲʎ͕�ɲʄʄɳ�ʃɲɿ�ʍɻʅɲʆʏɿʃɳ�ɷɸʀɶʅɲʏɲ�ɶɿɲ�ʅɸɿʘʅɹʆɻ�ʋʉɿʊʏɻʏɲ�

ɺʘɼʎ�ʃɲɿ�ʃʐʌɿɲʌʖʀɲʎ�ʏʉʐ�ɳɶʖʉʐʎ�;�ƌŽǁŶ�Θ�tĂƚƐŽŶ͕�ϮϬϭϬͿ͘� 

ɏʎ�ʏʌʀʏʉʎ�ʋɲʌɳɶʉʆʏɲʎ͕�ɻ�ʃʉɿʆʘʆɿʃʉʋʉʀɻʍɻ�ʍɸ�ɲʃɲɷɻʅɲʁʃʊ�ʋʄɲʀʍɿʉ�ɲʋʉʏɸʄɸʀ�ʅɸ�ʏɻʆ�ʍɸɿʌɳ�

ʏɻʎ�ʍɻʅɲʆʏɿʃʊ�ʍʏʉɿʖɸʀʉ�ɶɿɲ�ʏɻʆ�ʋʌʉʍɲʌʅʉɶɼ�ʏʉʐʎ�ʃɲɿ�ʏɻʆ�ʋʉʌɸʀɲ�ʏɻʎ�ɷɿɷɲʃʏʉʌɿʃɼʎ�ɸʅʋɸɿʌʀɲʎ͘�

ɇʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�ɽɸʘʌʀɲ�ʏʉʐ�tĞŝĚŵĂŶ�ʏʉ�ϮϬϬϭ͕�ɻ�ʃʉɿʆʘʆɿʃʉʋʉʀɻʍɻ�ʏʘʆ�ʐʋʉʗɻʔʀʘʆ�ɸʇɸʄʀʍʍɸʏɲɿ�

ʍɸ� ʏɹʍʍɸʌɲ� ʍʏɳɷɿɲ͘� Ʌʌʙʏʉ� ʍʏɳɷɿʉ͕� ɸʀʆɲɿ� ʏʉ� ɲʆɲɶʆʘʌɿʍʏɿʃʊ� ;�ŶƟĐŝƉĂƚŽƌǇ� ^ƚĂŐĞͿ͕� ʍʏʉ� ʉʋʉʀʉ�

ʃɲʏɲʆʉʉʑʆ�ʏɿʎ�ɲʋɲɿʏɼʍɸɿʎ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ʋʌʉɶʌɳʅʅɲʏʉʎ�ʋʉʐ�ɲʃʉʄʉʐɽʉʑʆ͘�ȴɸʑʏɸʌʉ�ʍʏɳɷɿʉ�

ɸʀʆɲɿ�ʏʉ�ʏʐʋɿʃʊ�;&ŽƌŵĂů��^ƚĂŐĞͿ͕�ʍʏʉ�ʉʋʉʀʉ�ʄɲʅɴɳʆʉʐʆ�ʏɻʆ�ɲʋɲʌɲʀʏɻʏɻ�ʃɲɽʉɷɼɶɻʍɻ͘�Ȱʃʉʄʉʐɽɸʀ�

ʏʉ�ɳʏʐʋʉ�ʍʏɳɷɿʉ�;/ŶĨŽƌŵĂů�^ƚĂŐĞͿ͕�ʍʏʉ�ʉʋʉʀʉ�ɲʄʄɻʄʉɸʋɿɷʌʉʑʆ�ʅɸ�ʏʉʐʎͬʏɿʎ�ʃɲɽɻɶɻʏɹʎͬʏʌɿɸʎ�ʃɲɿ�

ʍʐʆɲɷɹʄʔʉʐʎ� ʏʉʐʎ͘� Ɉɸʄɿʃʊ� ʍʏɳɷɿʉ� ʍʑʅʔʘʆɲ� ʅɸ� ʏʉʆ� tĞŝĚŵĂŶ͕� ɸʀʆɲɿ� ʏʉ� ʋʌʉʍʘʋɿʃʊ� ʍʏɳɷɿʉ�

;WĞƌƐŽŶĂů� ^ƚĂŐĞͿ͕� ʍʏʉ� ʉʋʉʀʉ� ʉɿ� ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ� ɷɿɲʅʉʌʔʙʆʉʐʆ� ʏɻʆ� ɸʋɲɶɶɸʄʅɲʏɿʃɼ� ʏʉʐʎ�

ʏɲʐʏʊʏɻʏɲ͘� ɇɻʅɲʆʏɿʃʊ� ʌʊʄʉ� ʍʏɻʆ� ʃʉɿʆʘʆɿʃʉʋʉʀɻʍɻ� ʃɲɿ� ʏɻʆ� ɸʅʋɸɿʌʀɲ� ʋɲʀɺɸɿ� ʃɲɿ� ʏʉ� ʀɷɿʉ� ʏʉ�

Ʌɲʆɸʋɿʍʏɼʅɿʉ�ʅɸ� ʏɿʎ� ɷʉʅɹʎ� ʃɲɿ� ʏɿʎ� ɸɶʃɲʏɲʍʏɳʍɸɿʎ� ʏʉʐ͕� ʃɲɽʙʎ� ɸʀʆɲɿ� ɿʃɲʆʊ� ʆɲ�ʋʌʉʘɽɼʍɸɿ� ʏɻʆ�

ʃʉɿʆʘʆɿʃʉʋʉʀɻʍɻ� ʅɹʍʘ� ɷɿʃʏʑʘʍɻʎ�ʔʉɿʏɻʏʙʆͬʏʌɿʙʆͲʃɲɽɻɶɻʏʙʆͬʏʌɿʙʆ͕� ʉʌɶɳʆʘʍɻ� ʍɸʅɿʆɲʌʀʘʆ�

ʃɲɿ� ɷɻʅɿʉʐʌɶʀɲ� ɸʌɸʐʆɻʏɿʃʙʆ� ʉʅɳɷʘʆ͕� ʅɸ� ɲʋʉʏɹʄɸʍʅɲ� ʆɲ� ʐʋɳʌʖɸɿ� ʅɿɲ� ʋɿʉ� ɸʐʌɸʀɲ�

ɲʄʄɻʄɸʋʀɷʌɲʍɻ� ʅɹʍɲ� ʍʏʉ� Ʌɲʆɸʋɿʍʏɼʅɿʉ͘� ȸ� ɸʋɿʃʉɿʆʘʆʀɲ� ʃɲɿ� ɻ� ʍʐʆɸʌɶɲʍʀɲ� ʅɸ� ʏʉʐʎͬʏɿʎ�

ʍʐʆɲɷɹʄʔʉʐʎ� ɴʉɻɽɳɸɿ� ʍɻʅɲʆʏɿʃɳ� ʍʏɻʆ� ʃʉɿʆʘʆɿʃʉʋʉʀɻʍɻ� ʏʉʐʎ� ʃɲɿ� ʍʐʆɳʅɲ� ʍʏɻʆ� ʅɸʀʘʍɻ� ʏʉʐ�

ɳɶʖʉʐʎ͕�ʋʌʉʍʔɹʌʉʆʏɲʎ�ɸʋɲɶɶɸʄʅɲʏɿʃɼ�ʃɲɿ�ʍʐʆɲɿʍɽɻʅɲʏɿʃɼ�ʐʋʉʍʏɼʌɿʇɻ͘ 

ɏʎ�ʏɸʄɸʐʏɲʀʉ�ʍʏɳɷɿʉ͕�ɲʆɲʔɹʌʉʆʏɲɿ�ʉɿ�ʉɿʃʉʆʉʅɿʃʉʀ� ʋɲʌɳʅɸʏʌʉɿ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�ʏʘʆ�

ʍʋʉʐɷʙʆ�ʏʉʐʎ͘�Ƀɿ�ʐʋʉʗɼʔɿʉɿͬɸʎ�ɷɿɷɳʃʏʉʌɸʎ͕�ʉɿ�ʉʋʉʀʉɿ�ʄɲʅɴɳʆʉʐʆ�ʃɳʋʉɿɲ�ʖʌɻʅɲʏʉɷʊʏɻʍɻ�ɼ�

ʃɳʋʉɿɲ�ʐʋʉʏʌʉʔʀɲ͕�ʋɲʌɲʏɻʌɸʀʏɲɿ�ʊʏɿ�ʍʐʍʖɸʏʀɺʉʆʏɲɿ�ʃɲɿ�ʅɸ�ʐʗɻʄʊʏɸʌɲ�ɸʋʀʋɸɷɲ�ɿʃɲʆʉʋʉʀɻʍɻʎ�

;�ůŝ� Θ� <ŽŚƵŶ͕� ϮϬϬϲ͖� �Ğ� sĂůĞƌŽ͕� ϮϬϬϭ͖� 'ƵƌƵƌĂũ� Ğƚ� Ăů͕͘� ϮϬϭϬ͖� >ĞŝũĞŶ� Ğƚ� Ăů͕͘� ϮϬϭϲͿ͘� Ȱʆʏɿɽɹʏʘʎ͕�

ʋɲʌɲʏɻʌɼɽɻʃɸ� ʊʏɿ� ɸʃɸʀʆʉɿͬɸʎ� ʉɿ� ʉʋʉʀʉɿ� ɲʆɲɶʃɳɺʉʆʏɲɿ� ʆɲ� ɸʌɶɳɺʉʆʏɲɿ� ʋɲʌɳʄʄɻʄɲ� ʅɸ� ʏɻʆ�

ɸʃʋʊʆɻʍɻ� ʏʉʐ� ɷɿɷɲʃʏʉʌɿʃʉʑ� ʏʉʐʎ͕� ɸʅʔɲʆʀɺʉʐʆ� ʐʗɻʄʊʏɸʌɲ� ɸʋʀʋɸɷɲ� ɳɶʖʉʐʎ� ʃɲɿ� ɲʌʃɸʏɳ�

ʖɲʅɻʄʊʏɸʌʉ� ɸʆɷɿɲʔɹʌʉʆ� ɶɿɲ� ʏɻʆ� ɹʌɸʐʆɲ� ʃɲɿ� ʏɿʎ�ɲʃɲɷɻʅɲʁʃɹʎ�ʐʋʉʖʌɸʙʍɸɿʎ� ʏʉʐʎ͕� ʃɲɿ� ʍʐʆɳʅɲ�

ʋʉʄʑ�ʖɲʅɻʄʊʏɸʌɻ�ɿʃɲʆʉʋʉʀɻʍɻ͘ 

 

x ȵʍʘʏɸʌɿʃʉʀ�Ʌɲʌɳɶʉʆʏɸʎ 
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ɇʑʅʔʘʆɲ�ʅɸ�ʋʉʄʄɹʎ�ʅɸʄɹʏɸʎ͕�ʏɲ� �ɸʍʘʏɸʌɿʃɳ�ʃʀʆɻʏʌɲ��ɴʉɻɽɳʆɸ�ʍɻʅɲʆʏɿʃɳ�ʍʏɻʆ�ɸʆɸʌɶɼ�

ʃɲɿ� ɲʋʉʏɸʄɸʍʅɲʏɿʃɼ� ʍʐʅʅɸʏʉʖɼ� ʏʘʆ� ʔʉɿʏɻʏʙʆͬʏʌɿʘʆ� ʍʏɲ� ɷʌʙʅɸʆɲ� ʃɲɿ� ʏɿʎ� ʐʋʉʖʌɸʙʍɸɿʎ� ʏʉʐ�

Ʌɲʆɸʋɿʍʏɻʅʀʉʐ�ɲʄʄɳ�ʃɲɿ�ʍʏɻʆ�ɸʐʌʑʏɸʌɻ�ɸʋʀʏɸʐʇɻ�ʏʘʆ�ʍʏʊʖʘʆ�ʏʉʐʎ͘�Ȱʆʏɿɽɹʏʘʎ͕�ʋɲʌɲʏɻʌɸʀʏɲɿ�ʊʏɿ�

ɻ�ɹʄʄɸɿʗɻ�ɸʍʘʏɸʌɿʃʙʆ�ʃɿʆɼʏʌʘʆ�ɸʀʆɲɿ�ɹʆɲʎ�ɴɲʍɿʃʊʎ�ʄʊɶʉʎ�ʋʉʐ�ɷɸʆ�ʅɹʆʉʐʆ�ɿʃɲʆʉʋʉɿɻʅɹʆʉɿͬɸʎ�

ɲʋʊ�ʏɻʆ�ɷɿɷɲʃʏʉʌɿʃɼ�ʏʉʐʎ�ɷɿɲʏʌɿɴɼ͕�ʉɷɻɶʙʆʏɲʎ�ʏʉʐʎ�ɲʃʊʅɲ�ʃɲɿ�ʍʏɻʆ�ɸɶʃɲʏɳʄɸɿʗɻ�ʏʘʆ�ʍʋʉʐɷʙʆ�

ʏʉʐʎ�;'ĂƌĚŶĞƌ͕�ϮϬϬϵ͖�,ĞƌǌŝŐ͕�ϮϬϬϮ͖�<ŝŶŵĂŶ�Θ�:ŽŶĞƐ͕�ϮϬϬϯ͖�>ŽǀŝƩƐ͕�ϮϬϬϭͿ͘�ɇɸ�ʅʀɲ�ʋʌʊʍʔɲʏɻ�ʅɿʃʌɼ�

ʅɸʄɹʏɻ�ʋʉʐ�ɷɿʉʌɶɲʆʙɽɻʃɸ�ʍʏʉ�Ȳɹʄɶɿʉ�ʏʉ�ϮϬϭϳ� ;�ĞǀŽƐ�Ğƚ�Ăů͕͘�ϮϬϭϳͿ�ʌʘʏɼɽɻʃɲʆ�ʍʖɸʏɿʃɳ�ʅɹʍʘ�

ʍʐʆɸʆʏɸʑʇɸʘʆ�ʍʐʆʉʄɿʃɳ�Ϯϭ�ɳʏʉʅɲ͕�ϴ�ɸʃ�ʏʘʆ�ʉʋʉʀʘʆ�ɸʀʖɲʆ�ʉʄʉʃʄɻʌʙʍɸɿ�ʏɿʎ�ɷɿɷɲʃʏʉʌɿʃɹʎ�ʏʉʐʎ�

ʍʋʉʐɷɹʎ�ʃɲɿ�ϭϯ�ʏɿʎ�ɸʀʖɲʆ�ɸɶʃɲʏɲʄɸʀʗɸɿ͘ 

ɏʎ� ɲʋʉʏɹʄɸʍʅɲ� ʏʘʆ� ʍʐʆɸʆʏɸʑʇɸʘʆ͕� ʋɲʌɲʏɻʌɼɽɻʃɸ� ʊʏɿ� ʏɲ� ɸʍʘʏɸʌɿʃɳ� ʃʀʆɻʏʌɲ� ʏʘʆ�

ʐʋʉʗɼʔɿʘʆ�ɹʋɲɿʇɲʆ�ʏʉʆ�ʅɸɶɲʄʑʏɸʌʉ�ʌʊʄʉ�ʍʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ɼ�ʍʏɻʆ�ɸɶʃɲʏɳʄɸɿʗɻ�ʏʘʆ�ʍʋʉʐɷʙʆ�

ʏʉʐʎ͘� ȵʆɷɸɿʃʏɿʃɳ� ɸʍʘʏɸʌɿʃɳ� ʃʀʆɻʏʌɲ� ɽɸʘʌʉʑʆʏɲɿ� ɻ� ɽɹʄɻʍɻ� ɶɿɲ� ʋʆɸʐʅɲʏɿʃɼ� ɲʆɳʋʏʐʇɻ͕� ʏʉ�

ɸʆɷɿɲʔɹʌʉʆ�ʃɲɿ�ʏʉ�ʋɳɽʉʎ�ɶɿɲ�ʏɻʆ�ɶʆʙʍɻ�ʃɲɿ�ʏɻʆ�ɹʌɸʐʆɲ͘� 

ȵʋʀʍɻʎ͕�ɻ�ɷɿɲɷɿʃɲʍʀɲ�ʍʐɶɶʌɲʔɼʎ�ʏɻʎ�ɷɿɷɲʃʏʉʌɿʃɼʎ�ɷɿɲʏʌɿɴɼʎ�ʏʘʆ�ʐʋʉʗɻʔʀʘʆ�ʔʉɿʏɻʏʙʆ�

ʏʉʐʎ� ʋʌʉʃɲʄɸʀ� ɲʆɳʅɸɿʃʏɲ� ʍʐʆɲɿʍɽɼʅɲʏɲ͕� ʅɸ� ʏʉ� ɳɶʖʉʎ� ʃɲɿ� ʏɻʆ� ɲʋʉɶʉɼʏɸʐʍɻ� ʆɲ� ʃʐʌɿɸʑʉʐʆ�

;'ĞĂƌŝƚǇ� Θ� DĞƌƚǌ͕� ϮϬϭϮ͖� ^ĂůĂͲ�ƵďĂƌĠ� Θ� �ĂƐƚĞůůŽ͕� ϮϬϭϲͿ͘� Ƀ� ʄʊɶʉʎ� ɸʀʆɲɿ� ʊʏɿ� ʉɿ� ʐʋʉʗɼʔɿʉɿͬɸʎ�

ɷɿɷɳʃʏʉʌɸʎ� ɸʀʆɲɿ� ʍʐʆɲɿʍɽɻʅɲʏɿʃɳ� ɷɸʅɹʆʉɿͬɸʎ� ʅɸ� ʏɻ� ʍʐɶɶʌɲʔɼ� ʏɻʎ� ɹʌɸʐʆɲʎ� ʏʉʐʎ� ʃɲɿ� ʏɻʆ�

ɽɸʘʌʉʑʆ�ʅɹʍʉ�ɷɿɲʅʊʌʔʘʍɻʎ�ʏɻʎ�ɲʃɲɷɻʅɲʁʃɼʎ�ʏʉʐʎ�ʏɲʐʏʊʏɻʏɲʎ�;�ŝƚĐŚŝƐŽŶ�Ğƚ�Ăů͕͘�ϮϬϭϮͿ͘� 

ȸ� ɲʆʏɿʅɸʏʙʋɿʍɻ� ʏʘʆ� ʍʐʆɲɿʍɽɻʅɳʏʘʆ� ɲʐʏʙʆ� ʅʋʉʌɸʀ� ɲɿʍɽɻʏɳ� ʆɲ� ɸʋɹʄɽɸɿ� ʅɹʍʘ� ʏɻʎ�

ʍʐʆɸʌɶɲʏɿʃɼʎ�ʍʐɶɶʌɲʔɼʎ͘�ɀɸ�ɲʐʏʊʆ�ʏʉʆ�ʏʌʊʋʉ�ɽɸʘʌɸʀʏɲɿ�ʊʏɿ�ʋʌʉʍʔɹʌɸʏɲɿ�ʃɲʄʑʏɸʌɻ�ɷɿɲʖɸʀʌɿʍɻ�

ʖʌʊʆʉʐ͕� ʄɿɶʊʏɸʌɻ� ɲʆɲɴʄɻʏɿʃʊʏɻʏɲ� ʃɲɿ� ʐʗɻʄʊʏɸʌɲ� ʃʀʆɻʏʌɲ͘� ȸ� ʑʋɲʌʇɻ� ʃɲɿ� ɻ� ɲʆɳʋʏʐʇɻ� ʏɻʎ�

ɲʃɲɷɻʅɲʁʃɼʎ�ʏɲʐʏʊʏɻʏɲʎ�ʋʉʐ�ɲʆɲʔɹʌɽɻʃɸ�ʋɲʌɲʋɳʆʘ�ɸʀʆɲɿ� ɿɷɿɲʀʏɸʌɲ�ʍɻʅɲʆʏɿʃɼ�ɶɿɲ�ʏʉʆͬʏɻʆ�

ɸʃɳʍʏʉʏɸ�ʔʉɿʏɻʏɼͬʏʌɿɲ͕�ʃɲɽʙʎ�ʍʖɸʏʀɺɸʏɲɿ�ʅɸ�ʏʉʆ�ʏʌʊʋʉ�ʋʉʐ�ɲʆʏɿʄɲʅɴɳʆʉʆʏɲɿ�ʏʉʆ�ɸɲʐʏʊ� ʏʉʐʎ�

ʅɹʍɲ� ʍʏɿʎ� ɸʋɿʍʏɻʅʉʆɿʃɹʎ� ʃʉɿʆʊʏɻʏɸʎ͘�ɀɸ� ɳʄʄɲ� ʄʊɶɿɲ͕� ʏʉ� ʋʊʍʉ� ʖʌɼʍɿʅʉɿ� ɲɿʍɽɳʆʉʆʏɲɿ� ɶɿɲ� ʏɻʆ�

ɲʃɲɷɻʅɲʁʃɼ� ʃʉɿʆʊʏɻʏɲ� ɲʐʇɳʆɸɿ� ʏɲ� ɸʋʀʋɸɷɲ� ɿʃɲʆʉʋʉʀɻʍɻʎ͘� ȸ� ɲʑʇɻʍɻ� ɲʐʏɼ� ʅʋʉʌɸʀ� ʆɲ�

ʅɸɶɿʍʏʉʋʉɿɻɽɸʀ� ʃɲɿ� ʅɹʍʘ� ʍʐʅʅɸʏʉʖɼʎ� ʍɸ� ɷɿɳʔʉʌɸʎ� ɲʃɲɷɻʅɲʁʃɹʎ� ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ� ;ʍʐʆɹɷʌɿɲ͕�

ɹʌɸʐʆɸʎͿ͘� 

Ɉɹʄʉʎ͕� ɷʑʉ� ɲʃʊʅɲ� ɸʍʘʏɸʌɿʃʉʀ� ʋɲʌɳɶʉʆʏɸʎ� ʋʉʐ� ɸʋɻʌɸɳɺʉʐʆ� ʏɻʆ� ɿʃɲʆʉʋʉʀɻʍɻ� ʏʘʆ�

ʔʉɿʏɻʏʙʆ� ɸʀʆɲɿ� ɻ� ɲʐʏʉɸʃʏʀʅɻʍɻ� ʃɲɿ� ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲ͘� Ⱦɲɿ� ʉɿ� ɷʑʉ� ɷɿɲʅʉʌʔʙʆʉʐʆ� ʏʉ�
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ʖɲʌɲʃʏɼʌɲ�ʏʉʐͬʏɻʎ�ʐʋʉʗɼʔɿʉʐͬɲʎ�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ʅʋʉʌɸʀ�ʆɲ�ɲʆʏɿʅɸʏʘʋʀɺɸɿ� ʏɿʎ�ɸʋɸʌʖʊʅɸʆɸʎ�

ʋʌʉʃʄɼʍɸɿʎ͘� Ʉʍʉʆ� ɲʔʉʌɳ� ʏɻʆ� ɲʐʏʉɸʃʏʀʅɻʍɻ͕� ɸʋɻʌɸɳɺɸʏɲɿ� ɽɸʏɿʃɳ� ʅɹʍʘ� ʏɿʎ� ʉʐʍɿʙɷʉʐʎ�

ʍʐʆʑʋɲʌʇɻʎ�ʅɸ�ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�ʃɲɿ�ʏɻ�ʍʐʅʅɸʏʉʖɼ�ʍɸ�ɲʃɲɷɻʅɲʁʃɹʎ�ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ͕�

ʊʋʘʎ�ʍʐʆɹɷʌɿɲ�ʃ͘ʄʋ͘�Ȱʆʏɿɽɹʏʘʎ͕�ɻ�ɲʐʍʏɻʌɼ�ʃʌɿʏɿʃɼ�ɸʀʏɸ�ɲʋʊ�ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�ɸʀʏɸ�ɲʋʊ�

ɳʄʄʉʐʎ� ʍʐʆɲɷɹʄʔʉʐʎ͕� ʅʋʉʌɸʀ� ʆɲ� ʅɸɿʙʍɸɿ� ʍɻʅɲʆʏɿʃɳ� ʏɲ� ɸʋʀʋɸɷɲ� ʏɻʎ� ɲʐʏʉɸʃʏʀʅɻʍɻʎ͘� ȸ�

ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲ͕�ɲʋʊ�ʏɻʆ�ɳʄʄɻ�ʋʄɸʐʌɳ͕�ɲʔʉʌɳ�ʏɻʆ�ʋʀʍʏɻ�ɸʆʊʎ�ɲʏʊʅʉʐ�ʍʏɿʎ�ɿʃɲʆʊʏɻʏɸʎ�ʏʉʐ͘�

ɇʏɻʆ�ʍʐɶʃɸʃʌɿʅɹʆɻ�ʋɸʌʀʋʏʘʍɻ͕�ʏɻʆ�ʋʀʍʏɻ�ʃɲɿ�ʏɻʆ�ɿʃɲʆʊʏɻʏɲ�ʏʉʐͬʏɻʎ�ʐʋʉʗɻʔʀʉʐͬɲʎ�ɷɿɷɳʃʏʉʌɲ�

ʆɲ� ɷɿɸʇɳɶɸɿ� ʏɻʆ� ɹʌɸʐʆɲ� ʃɲɿ� ʆɲ� ʅʋʉʌɸʀ� ʆɲ� ɷɿɲʖɸɿʌɿʍʏɸʀ� ʏɿʎ� ʊʋʉɿɸʎ� ɲʋɲɿʏɼʍɸɿʎ� ʃɲɿ� ɷʐʍʃʉʄʀɸʎ�

ɸʅʔɲʆʀɺʉʆʏɲɿ͘� ȵʋʉʅɹʆʘʎ͕� ɻ� ʐʗɻʄɼ� ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲ� ɹʖɸɿ� ɽɸʏɿʃʊ� ɲʆʏʀʃʏʐʋʉ� ʍʏɻʆ�

ɿʃɲʆʉʋʉʀɻʍɻ� ʏʉʐ� ʔʉɿʏɻʏɼ͕� ʃɲɽʙʎ� ʅɸɿʙʆɸɿ� ʏɻʆ� ʋɿɽɲʆʊʏɻʏɲ� ɸɶʃɲʏɳʄɸɿʗɻʎ� ʏʘʆ� ʍʋʉʐɷʙʆ͕�

ɸʋɿʅɹʆʉʆʏɲʎ�ʍʏʉʆ�ʍʏʊʖʉ͘�ȸ�ʖɲʅɻʄɼ�ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲ͕�ʉɷɻɶɸʀ�ʍɸ�ɲʆɲɴʄɻʏɿʃʊʏɻʏɲ�ʃɲɿ�ɳɶʖʉʎ�

ɶɿɲ�ʏɻʆ�ɹʌɸʐʆɲ͘� 

ɇʐʅʋɸʌɲʍʅɲʏɿʃɳ͕� ʍʑʅʔʘʆɲ� ʅɸ� ʏʉʐʎ� ʍʐɶɶʌɲʔɸʀʎ� ;^ǀĞƌĚůŝŬ� �͕͘� ,Ăůů� E͘� �͕͘� DĐ�ůƉŝŶĞ� >͕͘�

,ƵďďĂƌĚ�<͕͘�ϮϬϭϴͿ͕�ɻ�ɷɿɷɲʃʏʉʌɿʃɼ�ɸʅʋɸɿʌʀɲ�ɸʀʆɲɿ�ʋʉʄʐɷɿɳʍʏɲʏɻ�ʃɲɿ�ʋʉʄʑʋʄʉʃɻ͘�Ⱦɳʋʉɿɲ�ɲʋʊ�ʏɲ�

ɲʋɲʌɲʀʏɻʏɲ�ʍʏʉɿʖɸʀɲ�ʋʉʐ�ʋʌɹʋɸɿ�ʆɲ�ɴɸʄʏɿʘɽʉʑʆ�ʋʌʉʃɸɿʅɹʆʉʐ�ɻ�ɿʃɲʆʉʋʉʀɻʍɻ�ʆɲ�ɸʀʆɲɿ�ʍʏɲɽɸʌɳ�

ʍɸ�ʐʗɻʄɳ�ɸʋʀʋɸɷɲ͕�ɲʆɲʄʑʉʆʏɲɿ�ɸʆɷɸɿʃʏɿʃɳ�ʋɲʌɲʃɳʏʘ͘� 

Ʌʌʙʏʉʆ͕�ɻ�ɸʆʀʍʖʐʍɻ�ʏɻʎ�ʍʖɹʍɻʎ�ʅɸ�ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ͕�ʊʍʉʆ�ɲʔʉʌɳ�ʃʐʌʀʘʎ�ʏɻʆ�

ɴɸʄʏʀʘʍɻ� ʏɻʎ� ʋʉɿʊʏɻʏɲʎ� ɲʄʄɳ� ʃɲɿ� ʏɻʎ� ʍʐʖʆʊʏɻʏɲʎ� ʏɻʎ� ɸʋɿʃʉɿʆʘʆʀɲʎ� ʏʉʐʎ͘� ȵʋɿʋʌʊʍɽɸʏɲ͕� ɻ�

ɸʆʀʍʖʐʍɻ�ʏɻʎ�ʃʉɿʆʘʆɿʃʉʋʉʀɻʍɻʎ�ʍɸ�ɲʃɲɷɻʅɲʁʃʊ�ɸʋʀʋɸɷʉ�ʃɲɿ�ʏɻʎ�ʗʐʖʉʄʉɶɿʃɼʎ�ɸʐɻʅɸʌʀɲʎ�ʅɹʍʘ�

ŵĞŶƚŽƌŝŶŐ� ʃɲɿ� ƉĞĞƌͲƐƵƉƉŽƌƚ� ŐƌŽƵƉƐ͘� Ɉʉ�ŵĞŶƚŽƌŝŶŐ� ɲʆɲʔɹʌɸʏɲɿ� ʍʏɻ�ʍʖɹʍɻ� ɷʑʉ� ɲʏʊʅʘʆ͕� ɸʆʊʎ�

ɹʅʋɸɿʌʉʐ�ʃɲɿ�ɸʆʊʎ�ʅɻ�ɹʅʋɸɿʌʉʐ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʏʉ�ʋʌʙʏʉ�ɳʏʉʅʉ�ʆɲ�ʃɲɽʉɷɻɶɼʍɸɿ�ʃɲɿ�ʆɲ�ɴʉɻɽɼʍɸɿ�

ʆɲ� ɲʆɲʋʏʑʇɸɿ� ʏɿʎ� ɿʃɲʆʊʏɻʏɸʎ� ʏʉʐ� ɷɸʐʏɹʌʉʐ͘� Ɉɲ� ƉĞĞƌͲƐƵƉƉŽƌƚ� ŐƌŽƵƉƐ͕� ɸʀʆɲɿ� ʉʅɳɷɸʎ� ʉɿ� ʉʋʉʀɸʎ�

ɲʋɲʌʏʀɺʉʆʏɲɿ�ɲʋʊ�ɳʏʉʅɲ�ʋʉʐ�ɴʌʀʍʃʉʆʏɲɿ�ʍʏɻʆ�ʀɷɿɲ�ɸʋɲɶɶɸʄʅɲʏɿʃɼ�ʃɲʏɳʍʏɲʍɻ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�

ɲʆɲʄʑʉʐʆ�ʏɿʎ�ʋʌʉʃʄɼʍɸɿʎ͕�ʏɿʎ�ɷʐʍʃʉʄʀɸʎ�ʃɲɿ�ʏɿʎ�ɸʅʋɸɿʌʀɸʎ�ʏʉʐʎ͘�Ɉɹʄʉʎ͕�ɻ�ʉɿʃʉʆʉʅɿʃɼ�ɸʆʀʍʖʐʍɻ�ʃɲɿ�

ʍʏɲɽɸʌʊʏɻʏɲ�ʃʌʀʆɸʏɲɿ�ɸʇʀʍʉʐ�ʍɻʅɲʆʏɿʃɼ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉʐʎ�ʍʐɶɶʌɲʔɸʀʎ�ʏʉʐ�ɳʌɽʌʉʐ�;^ǀĞƌĚůŝŬ��͕͘�

,Ăůů�E͘��͕͘�DĐ�ůƉŝŶĞ�>͕͘�,ƵďďĂƌĚ�<͕͘�ϮϬϭϴͿ�ʃʐʌʀʘʎ�ɶɿɲ�ʏɻʆ�ɲʆɳʋʏʐʇɻ�ʃɿʆɼʏʌʘʆ�ɶɿɲ�ɹʌɸʐʆɲ͘� 
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Ϯ͘ϯ͘ ȲȻȲȿȻɃȳɆȰɌȻȾȸ�ȵɆȵɉɁȰ 

 

Ϯ͘ϯ͘ϭ͘ ɅȰɁȵɅȻɇɈȸɀȻɃ�sh��;sƌŝũĞ�hŶŝǀĞƌƐŝƚĞŝƚ��ƌƵƐƐĞůͿ 

 

ȶʌɸʐʆɲ� ʋʉʐ� ɷɿɸʇɼʖɽɻ� ʅɹʍʘ� ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ� ʍʏʉ� sƌŝũĞ� hŶŝǀĞƌƐŝƚĞŝƚ� �ƌƵƐƐĞů� ;sh�Ϳ�

;'ůŽƌŝĞƵǆ��͕͘�ǀĂŶ�dŝĞŶŽǀĞŶ�d͘�W͕͘�DŝŶŶĞŶ�:͕͘�Θ�^ƉƌƵǇƚ��͕͘�ϮϬϮϮͿ͕�ɴʉɼɽɻʍɸ�ʏʉʐʎ�ʐʋɸʐɽʑʆʉʐʎ�ʆɲ�

ʃɲʏɲʆʉɼʍʉʐʆ� ʏʉʐʎ� ʋɲʌɳɶʉʆʏɸʎ� ʃɲɿ� ʏɲ� ʃʌɿʏɼʌɿɲ� ʋʉʐ� ɸʋɻʌɸɳɺʉʐʆ� ʏɻʆ� ɿʃɲʆʉʋʉʀɻʍɻ� ʏʘʆ�

ʐʋʉʗɼʔɿʘʆ� ɷɿɷɲʃʏʊʌʘʆ� ʃɲʏɳ� ʏɻʆ� ɷɿɳʌʃɸɿɲ� ʏʘʆ� ʍʋʉʐɷʙʆ� ʏʉʐʎ� ʃɲɿ� ʆɲ� ɸʇɳɶʉʐʆ� ʍɻʅɲʆʏɿʃɳ�

ʍʐʅʋɸʌɳʍʅɲʏɲ͕� ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ɴɸʄʏɿʙʍʉʐʆ� ɲʃɲɷɻʅɲʁʃɼ� ʏʉʐʎ� ɸʅʋɸɿʌʀɲ͘� ȸ� ɹʌɸʐʆɲ� ɲʐʏɼ�

ʇɸʃʀʆɻʍɸ� ʍʏɲ� ʅɹʍɲ� Ȱʋʌɿʄʀʉʐ� ʏʉʐ� ϮϬϮϮ� ʃɲɿ� ɷɿɼʌʃɻʍɸ� ϯ� ʅɼʆɸʎ͕� ʅɸ� ʋɸʌɿʍʍʊʏɸʌʉʐʎ� ɲʋʊ� ϴϬϬ�

ʍʐʅʅɸʏɹʖʉʆʏɸʎ�ʍʐʆʉʄɿʃɳ͘�Ƀɿ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ�ʃʄɼɽɻʃɲʆ�ʆɲ�ɲʋɲʆʏɼʍʉʐʆ�ɸʌʘʏɼʍɸɿʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻʆ�

ɿʃɲʆʉʋʉʀɻʍɼ�ʏʉʐʎ�ʍɸ�ϱ�ɷɿɲʔʉʌɸʏɿʃɹʎ�ʃɲʏɻɶʉʌʀɸʎ͘� 

Ʌʌʙʏɻ� ʃɲʏɻɶʉʌʀɲ͕� ɼʏɲʆ� ɻ� ɿʃɲʆʉʋʉʀɻʍɻ� ɲʋʊ� ʏʉ� ɸʌɶɲʍɿɲʃʊ� ʋɸʌɿɴɳʄʄʉʆ͕� ɸʀʏɸ� ɲʐʏɼ�

ʍʖɸʏʀɺɸʏɲɿ�ʅɸ�ʏɿʎ�ʋʌʉʍʘʋɿʃɹʎ�ʍʐʆɽɼʃɸʎ�ɸʌɶɲʍʀɸʎ͕�ɸʀʏɸ�ʅɸ�ʏɿʎ�ɲʋʌʊʍʘʋɸʎ�ʍʐʆɽɼʃɸʎ�ɸʌɶɲʍʀɲʎ͘� 

 

x Ʌʌʉʍʘʋɿʃɹʎ�ʍʐʆɽɼʃɸʎ�ɸʌɶɲʍʀɲʎ 

ϭ͘ ȸ�ɷɿɲɽɹʍɿʅɻ�ʏɸʖʆʉɶʆʘʍʀɲ͘ 

Ϯ͘ Ƀɿ�ɸʐʃɲɿʌʀɸʎ�ʃɲʏɳʌʏɿʍɻʎ�ʋʉʐ�ʋʌʉʍʔɹʌʉʆʏɲɿ�ʍʏʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ͘ 

ϯ͘ ɇʐʆʉʄɿʃɼ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ʏʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ�ɶɿɲ�ʏɻʆ�ɹʌɸʐʆɲ͘ 

ϰ͘ ȵʐʃɲɿʌʀɸʎ�ʋɲʌʉʐʍʀɲʍɻʎ�ɲʋʉʏɸʄɸʍʅɳʏʘʆ�ʏɻʎ�ɹʌɸʐʆɲʎ�ʍʏʉ�ʏʅɼʅɲ͘ 

ϱ͘ ȶʆʏɲʇɻ�ʍɸ�ɸʌɸʐʆɻʏɿʃɼ�ʉʅɳɷɲͬʏʅɼʅɲ͘ 

ϲ͘ ɉʋʉɷʉʅɹʎ�ʋɲʆɸʋɿʍʏɻʅʀʉʐ�ʊʋʘʎ�ɶɿɲ�ʋɲʌɳɷɸɿɶʅɲ�ɸʌɶɲʍʏɼʌɿɲ͘ 

 

x Ȱʋʌʊʍʘʋɸʎ�ʍʐʆɽɼʃɸʎ�ɸʌɶɲʍʀɲʎ 

ϭ͘ ȴɿɲɽɹʍɿʅʉʎ�ʖʙʌʉʎ�ʍʏʉ�ɶʌɲʔɸʀʉ͘ 

Ϯ͘ ȵɿʍʊɷɻʅɲ͘ 

ϯ͘ ȸ�ɷʐʆɲʏʊʏɻʏɲ�ɳɷɸɿɲʎ�ɸʌɶɲʍʀɲʎ͘ 

ϰ͘ ȴʐʆɲʏʊʏɻʏɲ�ɷɿɲɽɹʍɿʅɻʎ�ʖʌɻʅɲʏʉɷʊʏɻʍɻʎ�ɶɿɲ�ʍʐʅʅɸʏʉʖɼ�ʍɸ�ʍʐʆɹɷʌɿɲ�ɼ�ɹʌɸʐʆɸʎ͘ 
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ɏʎ�ɷɸʑʏɸʌɻ�ʃɲʏɻɶʉʌʀɲ͕�ɲʆɲʄʑɽɻʃɸ�ɻ�ɿʃɲʆʉʋʉʀɻʍɻ�ʍʖɸʏɿʃɳ�ʅɸ�ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�

ʃɲɽɻɶɻʏɼͬʏʌɿɲ͕�ɷɻʄɲɷɼ�ʘʎ�ʋʌʉʎ�ʏʉʆ�ʐʋʉʍʏɻʌɿʃʏɿʃʊ�ʌʊʄʉ�ɲʄʄɳ�ʃɲɿ�ʘʎ�ʋʌʉʎ�ʏɻʆ�ɸʄɸʐɽɸʌʀɲ�ʋʉʐ�

ʋɲʌɹʖɸɿ�ʍʏʉʐʎͬʍʏɿʎ�ʐʋʉʗɼʔɿʉʐʎͬɸʎ�ɷɿɷɳʃʏʉʌɸʎ͘ 

Ɉʌʀʏɻ�ʃɲʏɻɶʉʌʀɲ͕�ɼʏɲʆ�ʏɲ�ɸʅʋʊɷɿɲ�ʋʉʐ�ʍʐʆɲʆʏʉʑʆ�ʉɿ�ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�

ʏɻʎ�ɹʌɸʐʆɲʎ�ʏʉʐʎ͕�ɸʀʏɸ�ʍɸ�ʋʌʉʍʘʋɿʃʊ�ɸʋʀʋɸɷʉ͕�ɸʀʏɸ�ʍʏʉ�ɸʋʀʋɸɷʉ�ʏɻʎ�ɹʌɸʐʆɲʎ͘�ɏʎ�ʋʌʉʍʘʋɿʃɳ�

ɸʅʋʊɷɿɲ͕�ʍʐʅʋɸʌɿɸʄɼʔɽɻʍɲʆ�ɸʆɷɸɿʃʏɿʃɳ�ɻ�ɲʅʔɿɴʉʄʀɲ�ɶɿɲ�ʏɿʎ�ɿʃɲʆʊʏɻʏɹʎ�ʏʉʐͬʏɻʎ͕�ɻ�ɲʆɿʍʉʌʌʉʋʀɲ�

ʍʏʉʆ�ʍʐʆɷʐɲʍʅʊ�ɸʌɶɲʍʀɲʎ�ʃɲɿ�ʋʌʉʍʘʋɿʃɼʎ�ɺʘɼʎ͕�ʉɿ�ʅɻ�ɸʋɲʌʃɸʀʎ�ʔɿʄʉɷʉʇʀɸʎ�ɶɿɲ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�

ʃɲɿ�ɸʋʀʏɸʐʇɻ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ʋʌʉɶʌɳʅʅɲʏʉʎ�ʃɲɿ�ʏʉ�ɸʆɷɿɲʔɹʌʉʆ�ɶɿɲ�ʏʉ�ɸʌɸʐʆɻʏɿʃʊ�ɽɹʅɲ�ʋʉʐ�

ɹʖɸɿ� ɸʋɿʄɸʖɽɸʀ͘� Ȱʆʏʀɽɸʏɲ͕� ʏɲ� ɸʅʋʊɷɿɲ� ʍɸ� ɸʋʀʋɸɷʉ� ɹʌɸʐʆɲʎ� ɼʏɲʆ� ɻ� ɹʄʄɸɿʗɻ� ɸʆɽɳʌʌʐʆʍɻʎ͕� ɻ�

ɹʄʄɸɿʗɻ�ʃɲɽʉɷɼɶɻʍɻʎ�ʃɲɿ�ʏɹʄʉʎ�ʏɲ�ɲʋʉʏʐʖɻʅɹʆɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�ʏɻʎ�ɹʌɸʐʆɲʎ͘ 

Ɉʉ�ʏɹʏɲʌʏʉ�ʃʌɿʏɼʌɿʉ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ɼʏɲʆ�ʍʖɸʏɿʃʊ�ʅɸ�ʏʉ�ɴɲɽʅʊ�ʍʏʉʆ�ʉʋʉʀʉ�ʉɿ�ʐʋʉʗɼʔɿʉɿͬɸʎ�

ɲɿʍɽɳʆʉʆʏɲɿ�ʊʏɿ�ɴʌʀʍʃʉʆʏɲɿ�ʍʏʉ�ʍʘʍʏʊ�ɷʌʊʅʉ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻʆ�ɹʌɸʐʆɲ� ʏʉʐʎ͘�Ƀɿ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ�

ʃʄɼɽɻʃɲʆ�ʆɲ�ɲʋɲʆʏɼʍʉʐʆ�ʍɸ�ʅɿɲ�ʃʄʀʅɲʃɲ�>ŝŶŬĞƌƚ�ʋɹʆʏɸ�ʍɻʅɸʀʘʆ͕�ʅɸ�ɸʋɿʄʉɶɹʎ�ʋʉʐ�ʃʐʅɲʀʆʉʆʏɲɿ�

ɲʋʊ�ͨʃɲɽʊʄʉʐ�ʍʏʉʆ�ʍʘʍʏʊ�ɷʌʊʅʉͩ�ɹʘʎ�ͨɲʋʊʄʐʏɲ�ʍʏʉʆ�ʍʘʍʏʊ�ɷʌʊʅʉͩ͘ 

ɏʎ� ʏɸʄɸʐʏɲʀʉ� ɸʌʙʏɻʅɲ� ɶɿɲ� ʏɻʆ�ʅɹʏʌɻʍɻ� ʏɻʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ͕� ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ� ʃʄʀʅɲʃɲ�

ɲʋʊ�ʏʉ�Ϭ�ɹʘʎ�ʏʉ�ϭϬ�ʍɸ�ɸʌʙʏɻʍɻ�ɶɿɲ�ʏʉʆ�ɴɲɽʅʊ�ʍʏʉʆ�ʉʋʉʀʉ�ɸʃʏɿʅʉʑʆ�ʉɿ� ʐʋʉʗɼʔɿʉɿͬɸʎ�ʊʏɿ�ɽɲ�

ʅʋʉʌɹʍʉʐʆ�ʆɲ�ʉʄʉʃʄɻʌʙʍʉʐʆ�ɸʋɿʏʐʖʙʎ�ʏɿʎ�ʍʋʉʐɷɹʎ�ʏʉʐʎ͘ 

Ɋʍʏɸʌɲ� ɲʋʊ� ʏɿʎ� ʋɹʆʏɸ� ʋʌʉɲʆɲʔɸʌɽɸʀʍɸʎ� ʃɲʏɻɶʉʌʀɸʎ͕� ɹɶɿʆɸ� ɷɿɲʖʘʌɿʍʅʊʎ� ʊʄʘʆ� ʏʘʆ�

ɸʌʘʏɼʍɸʘʆ�ʍɸ� ɷɿɲʍʏɳʍɸɿʎ� ;ĚŝŵĞŶƐŝŽŶƐͿ�ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ʉʅɲɷʉʋʉɿɻɽʉʑʆ� ʉɿ� ʋɲʌɳɶʉʆʏɸʎ� ʋʉʐ�

ɸʋɻʌɸɳɺʉʐʆ�ʏɻʆ�ɿʃɲʆʉʋʉʀɻʍɻ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆ�ʍʏʉ�sh�͘�ȸ�ʋʌʙʏɻ�ɷɿɳʍʏɲʍɻ͕�ɼʏɲʆ�ɻ�

ɸʆɷʉɶɸʆɼʎ� ɷɿɳʍʏɲʍɻ� ;ŝŶƚƌŝŶƐŝĐ� ĚŝŵĞŶƐŝŽŶͿ� ɻ� ʉʋʉʀɲ� ɲʆɲʔɹʌɸʏɲɿ� ʍʏʉʆ� ʏʌʊʋʉ� ʅɸ� ʏʉʆ� ʉʋʉʀʉ� ʉɿ�

ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�ɸʃʏɿʅʉʑʆ�ʏɿʎ�ɿʃɲʆʊʏɻʏɹʎ�ʏʉʐʎ�ʃɲɿ�ɹʖʉʐʆ�ʏɻʆ�ɷʐʆɲʏʊʏɻʏɲ�ʆɲ�ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ�ʏʐʖʊʆ�

ɸʅʋʊɷɿɲ� ʃɲʏɳ� ʏɻʆ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ɷɿɷɲʃʏʉʌɿʃɼʎ� ʏʉʐʎ� ɷɿɲʏʌɿɴɼʎ͘� ȸ� ɷɸʑʏɸʌɻ� ɷɿɳʍʏɲʍɻ� ɼʏɲʆ� ɻ�

ɸʇʘʏɸʌɿʃɼ�ɷɿɳʍʏɲʍɻ�;ĞǆƚĞƌŶĂů�ĚŝŵĞŶƐŝŽŶͿ͕�ɻ�ʉʋʉʀɲ�ɲʆɲʔɹʌɸʏɲɿ�ʍɸ�ɸʇʘʏɸʌɿʃʉʑʎ�ʋɲʌɳɶʉʆʏɸʎ�ʋʉʐ�

ɸʋɻʌɸɳɺʉʐʆ�ʏɻʆ�ɷɿɷɲʃʏʉʌɿʃɼ�ɸʅʋɸɿʌʀɲ͕�ʊʋʘʎ�ɶɿɲ�ʋɲʌɳɷɸɿɶʅɲ�ʏɿʎ�ɸʌɶɲʍɿɲʃɹʎ�ʍʐʆɽɼʃɸʎ�ɲʄʄɳ�ʃɲɿ�

ʏɻʆ� ʍʖɹʍɻ� ʃɲɿ� ʏɻʆ� ʐʋʉʍʏɼʌɿʇɻ� ʋʉʐ� ʄɲʅɴɳʆʉʐʆ� ɲʋʊ� ʏʉʆͬʏɻʆ� ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ͘� Ɉɸʄɸʐʏɲʀɲ�

ɷɿɳʍʏɲʍɻ�ɼʏɲʆ�ɻ�ʋʌʊʉɷʉʎ�;ƉƌŽŐƌĞƐƐ�ĚŝŵĞŶƐŝŽŶͿ͕�ɻ�ʉʋʉʀɲ�ʐʋʉɷɻʄʙʆɸɿ�ʏɻʆ�ʋɸʋʉʀɽɻʍɻ�ʏʉʐʎ�ɶɿɲ�

ʏʉ�ɲʆ�ɽɲ�ʉʄʉʃʄɻʌʙʍʉʐʆ�ɸʋɿʏʐʖʙʎ�ʏʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ʏʉʐʎ͘� 
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ɀɸ� ʏɻʆ� ɷɻʅɿʉʐʌɶʀɲ� ʏʘʆ� ʏʌɿʙʆ� ɲʐʏʙʆ� ɷɿɲʍʏɳʍɸʘʆ͕� ʉɿ� ɷɿɷɲʃʏʉʌɿʃʉʀ� ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�

ʏɲʇɿʆʉʅɼɽɻʃɲʆ� ʍɸ� ʏɹʍʍɸʌɿʎ� ʉʅɳɷɸʎ� ;ĐůƵƐƚĞƌƐͿ͕� ɲʆɳʄʉɶɲ� ʅɸ� ʏɿʎ� ɲʋɲʆʏɼʍɸɿʎ� ʋʉʐ� ɹɷʘʍɲʆ� ʍʏʉ�

ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ͘� 

ɇʏʉ��ůƵƐƚĞƌ�ϭ�ʍʏʉ�ʉʋʉʀʉ�ɳʆɻʃɸ�ʏʉ�ϰϭ͕ϲй�ʏʘʆ�ʍʐʅʅɸʏɸʖʊʆʏʘʆ͕�ɷɻʄɲɷɼ�ʏɲʇɿʆʉʅɼɽɻʃɲʆ�ʏɲ�

ɳʏʉʅɲ� ʏɲ� ʉʋʉʀɲ� ɷɸʆ� ɼʏɲʆ� ʉʑʏɸ� ɷʐʍɲʌɸʍʏɻʅɹʆɲ� ʉʑʏɸ� ɲʋʉʄʑʏʘʎ� ɿʃɲʆʉʋʉɿɻʅɹʆɲ� ɲʋʊ� ʏɻ�

ɷɿɷɲʃʏʉʌɿʃɼ�ʏʉʐʎ�ɸʅʋɸɿʌʀɲ͕�ɸʆʙ�ɷɼʄʘʍɲʆ�ʊʏɿ�ɴʌʀʍʃʉʆʏɲɿ�ʍʏʉʆ�ʍʘʍʏʊ�ɷʌʊʅʉ�ɶɿɲ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�

ʏʘʆ� ʍʋʉʐɷʙʆ� ʏʉʐʎ͘� ɇʏʉ� �ůƵƐƚĞƌ� Ϯ͕� ʍʏʉ� ʉʋʉʀʉ� ɴʌɹɽɻʃɸ� ʏʉ� ϮϬ͕ϱй� ʏʘʆ� ɲʏʊʅʘʆ� ʋʉʐ� ɷɼʄʘʍɲʆ�

ɿʃɲʆʉʋʉɿɻʅɹʆɲ� ɲʋʊ� ʏɿʎ� ʍʐʆɽɼʃɸʎ� ɸʌɶɲʍʀɲʎ� ʃɲɿ� ʏɻʆ� ʐʋʉʍʏɼʌɿʇɻ� ʃɲɿ� ʏɻʆ� ɸʄɸʐɽɸʌʀɲ� ʋʉʐ�

ʄɲʅɴɳʆʉʐʆ� ɲʋʊ� ʏʉʆͬʏɻʆ� ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ͕� ʊʅʘʎ� ʅɸ� ɲʌʃɸʏɳ� ʋʌʉʍʘʋɿʃɳ� ʃɲɿ� ɸʌɸʐʆɻʏɿʃɳ�

ɸʅʋʊɷɿɲ͘�Ɉɲʐʏʊʖʌʉʆɲ͕�ɻ�ɸʃʏʀʅɻʍɼ�ʏʉʐʎ�ɶɿɲ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ɼʏɲʆ�ʖɲʅɻʄʊʏɸʌɻ�

ʍɸ� ʍʖɹʍɻ� ʅɸ� ʏʉ� �ůƵƐƚĞƌ� ϭ͘� ɇʏʉ� �ůƵƐƚĞƌ� ϯ� ʅɸ� ɲʆɲʄʉɶʀɲ� ϭϵ͕ϵй͕� ʏɲʇɿʆʉʅɼɽɻʃɲʆ� ʏɲ� ɳʏʉʅɲ� ʋʉʐ�

ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ� ʏɲ� ʋɸʌɿʍʍʊʏɸʌɲ� ɸʅʋʊɷɿɲ� ʃɲʏɳ� ʏɻʆ� ɷɿɷɲʃʏʉʌɿʃɼ� ʏʉʐʎ� ɸʅʋɸɿʌʀɲ� ʃɲɿ� ɸʀʆɲɿ�

ɷʐʍɲʌɸʍʏɻʅɹʆɲ�ʏʊʍʉ�ɲʋʊ�ʏɿʎ�ʍʐʆɽɼʃɸʎ�ɸʌɶɲʍʀɲʎ�;ʋʌʉʍʘʋɿʃɹʎ�ʃɲɿ�ɲʋʌʊʍʘʋɸʎͿ͕�ʊʍʉ�ʃɲɿ�ɲʋʊ�ʏɻʆ�

ʍʖɹʍɻ�ʏʉʐʎ�ʅɸ�ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ͘�Ȱʃʊʅɲ͕�ɷɼʄʘʍɲʆ�ʊʏɿ�ɷɸʆ�ɹʆɿʘɽɲʆ�ʊʏɿ�ɴʌʀʍʃʉʆʏɲɿ�ʍʏʉʆ�

ʍʘʍʏʊ�ɷʌʊʅʉ�ɶɿɲ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ʏʉʐʎ͘�Ɉɹʄʉʎ�ʏʉ��ůƵƐƚĞƌ�ϰ�ʋɸʌɿʄɳʅɴɲʆɸ�ʏɲ�

ɳʏʉʅɲ� ;ϭϴ͘ϬйͿ� ʋʉʐ� ɼʏɲʆ� ɲʋʉʄʑʏʘʎ� ɿʃɲʆʉʋʉɿɻʅɹʆɲ� ɲʋʊ� ʊʄɸʎ� ʏɿʎ� ɸʌʘʏɼʍɸɿʎ� ʃʌɿʏɻʌʀʘʆ� ʃɲɿ�

ɷɿɲɽɹʏʉʐʆ�ʏɿʎ�ʅɸɶɲʄʑʏɸʌɸʎ�ʋɿɽɲʆʊʏɻʏɸʎ�ɸʋʀʏɸʐʇɻʎ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ʏʉʐʎ͘� 

 ɇʐʅʋɸʌɲʍʅɲʏɿʃɳ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�ɲʆɳʄʐʍɻ�ʋʉʐ�ɹɶɿʆɸ�ɲʋʊ�ʏʉ�sh�͕�ʋɲʌɲʏɻʌɼɽɻʃɸ�ʊʏɿ�ɻ�

ɸʅʋɸɿʌʀɲ�ʏʘʆ�ʐʋʉʗɻʔʀʘʆ�ɷɿɷɲʃʏʊʌʘʆ�ɸʋɻʌɸɳɺɸʏɲɿ�ʋɸʌɿʍʍʊʏɸʌʉ�ɲʋʊ�ʏʉʐʎ�ʋɲʌɲʃɳʏʘ�ʏʉʅɸʀʎ͘�

Ʌʌʙʏʉʆ͕�ɲʋʊ� ʏɻʆ�ʍʖɹʍɻ�ʅɸ� ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲ� ʃɲɽɻɶɻʏɼͬʏʌɿɲ� ;ʐʋʉʍʏɼʌɿʇɻ� ʃɲɿ� ɸʄɸʐɽɸʌʀɲͿ͘�

ȴɸʑʏɸʌʉʆ͕� ɲʋʊ� ʏɿʎ� ʋʌʉʍʘʋɿʃɹʎ� ʍʐʆɽɼʃɸʎ� ɸʌɶɲʍʀɲʎ� ʃɲɿ� ʃʐʌʀʘʎ� ɲʋʊ� ʏɻʆ� ɿʍʉʌʌʉʋʀɲ� ʋʉʐ�

ɷɻʅɿʉʐʌɶɸʀʏɲɿ�ʅɸ�ʏɻʆ�ɸʌɶɲʍʀɲ�ʃɲɿ�ʏɻʆ�ʋʌʉʍʘʋɿʃɼ�ɺʘɼ͘�Ɉʌʀʏʉʆ͕�ʏɿʎ�ʋʌʉʍʘʋɿʃɹʎ�ɷʐʍʃʉʄʀɸʎ�ʊʋʘʎ�

ɶɿɲ� ʋɲʌɳɷɸɿɶʅɲ� ʏʉ� ɳɶʖʉʎ� ʃɲɿ� ɻ� ɲʐʏʉʋɸʋʉʀɽɻʍɻ� ɲʄʄɳ� ʃɲɿ� ʏɲ� ɸʌɸʐʆɻʏɿʃɳ� ɸʅʋʊɷɿɲ� ʋʉʐ�

ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�ʏɻʎ�ɷɿɲʏʌɿɴɼʎ�ʏʉʐʎ͕�ʋʉʐ�ʅɸɿʙʆʉʐʆ�ʏɲ�ɸʋʀʋɸɷɲ�ɿʃɲʆʉʋʉʀɻʍɻʎ�

ʍɻʅɲʆʏɿʃɳ� ʃɲɿ� ʏɿʎ� ʋɿɽɲʆʊʏɻʏɸʎ� ʉʄʉʃʄɼʌʘʍɻʎ� ʏʉʐʎ� ɷɿɷɲʃʏʉʌɿʃʉʑ� ʏʉʐʎ͘ 
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Ϯ͘ϯ͘Ϯ͘ ɅȰɁȵɁɅȻɇɈȸɀȻɃ�ɃɉɈɆȵɍɈȸɇ�;hƚƌĞĐŚƚ�hŶŝǀĞƌƐŝƚǇͿ 

 

Ȱʆʏʀʍʏʉɿʖɻ�ɹʌɸʐʆɲ�ʋʌɲɶʅɲʏʉʋʉɿɼɽɻʃɸ�ʃɲɿ�ʍʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�ʏɻʎ�Ƀʐʏʌɹʖʏɻʎ�ʏʉ�ɹʏʉʎ�ϮϬϮϯ�

;hƚƌĞĐŚƚ�hŶŝǀĞƌƐŝƚǇ͕�ϮϬϮϰͿ�ɲʋʊ�ʏʉ�'ƌĂĚƵĂƚĞ�^ĐŚŽŽů�KĨ�>ŝĨĞ�^ĐŝĞŶĐĞƐ�;'^>^Ϳ�ʃɲɿ�ɸʀʖɸ�ʘʎ�ʍʏʊʖʉ�ʆɲ�

ʃɲʏɲɶʌɳʗɸɿ�ɲʆɲʄʐʏɿʃɳ�ʏɻʆ�ɸʅʋɸɿʌʀɲ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�ʏʘʆ�

ʍʋʉʐɷʙʆ�ʏʉʐʎ͘�Ƀ�ʍʐɶʃɸʃʌɿʅɹʆʉʎ�ʍʏʊʖʉʎ�ɸʋɿʏɸʑʖɽɻʃɸ�ʅɹʍʘ�ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ�ʋʉʐ�ɷɿɲʆɸʅɼɽɻʃɸ�

ʃɲɿ� ɲʋɲʆʏɼɽɻʃɸ� ɻʄɸʃʏʌʉʆɿʃɳ� ɲʋʊ� ʋɸʌʀʋʉʐ� ϰϱϬ� ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ͘� Ɉʉ� ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ�

ʋɸʌɿʄɳʅɴɲʆɸ� ɸʌʘʏɼʍɸɿʎ� ɲʋʊ� ϳ� ɷɿɲʔʉʌɸʏɿʃɳ� ʃʌɿʏɼʌɿɲ͘� ȸ� ʋʌʙʏɻ� ʃɲʏɻɶʉʌʀɲ� ʃʌɿʏɻʌʀʘʆ� ɼʏɲʆ�

ʍʖɸʏɿʃɼ�ʅɸ�ʏɻʆ�ɸʋʀɴʄɸʗɻ͕�ɲʆɲʔʉʌɿʃɳ�ʅɸ�ʏɻʆ�ʋʉɿʊʏɻʏɲ�ʃɲɿ�ʏɻʆ�ʍʐʖʆʊʏɻʏɲ�ʍʐʆɲʆʏɼʍɸʘʆ�ʅɸ�ɳʄʄɲ�

ʅɹʄɻ� ɲʄʄɳ� ʃɲɿ� ʏʉʆͬʏɻʆ� ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ͘� ȸ� ɷɸʑʏɸʌɻ� ʃɲʏɻɶʉʌʀɲ͕� ɼʏɲʆ� ʍʐʆɷɸɷɸʅɹʆɻ� ʅɸ� ʏɻʆ�

ɸʅʋɸɿʌʀɲ�ʏɻʎ�ɷɿɷɲʍʃɲʄʀɲʎ͘�ȸ�ʏʌʀʏɻ�ʃɲʏɻɶʉʌʀɲ͕�ɲʆɲʔɸʌʊʏɲʆ�ʍʏʉ�ɸʌɶɲʍɿɲʃʊ�ʋɸʌɿɴɳʄʄʉʆ�ʃɲɿ�ʏʉʆ�

ʋʌʉɶʌɲʅʅɲʏɿʍʅʊ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ͕�ʅɸ�ʐʋʉͲɸʌʘʏɼʅɲʏɲ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻʆ�ɿʍʉʌʌʉʋʀɲ�ɸʌɶɲʍʀɲʎ�ʃɲɿ�

ʋʌʉʍʘʋɿʃɼʎ� ɺʘɼʎ͕� ʏɼʌɻʍɻ� ʘʌɲʌʀʉʐ� ɸʌɶɲʍʀɲʎ� ʃ͘ʄʋ͘� ȸ� ʗʐʖɿʃɼ� ɸʐɻʅɸʌʀɲ� ʃɲɿ� ʐɶɸʀɲ� ʃɲʏɳ� ʏɻʆ�

ɷɿɳʌʃɸɿɲ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ʋʌʉɶʌɳʅʅɲʏʉʎ͕�ʏʉ�ɲʀʍɽɻʅɲ�ɲʍʔɳʄɸɿɲʎ�ʍʏʉ�ɸʌɶɲʍɿɲʃʊ�ʋɸʌɿɴɳʄʄʉʆ�

ʃɲɿ� ʏʉ� ɲʀʍɽɻʅɲ� ɹʆʏɲʇɻʎ� ʍʏɻʆ� ʋɲʆɸʋɿʍʏɻʅɿɲʃɼ� ʃʉɿʆʊʏɻʏɲ� ɲʋʉʏɹʄɸʍɲʆ� ʃɲɿ� ɲʐʏɳ� ɸʌʘʏɼʍɸɿʎ�

ʃʌɿʏɻʌʀʘʆ�ɶɿɲ�ʏɻʆ�ɷɿɲʅʊʌʔʘʍɻ�ʏɻʎ�ɷɿɷɲʃʏʉʌɿʃɼʎ�ɸʅʋɸɿʌʀɲʎ͘� 

 Ȱʇɿʉʍɻʅɸʀʘʏɲ�ɸʀʆɲɿ�ʏɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ʏɻʎ�ɹʌɸʐʆɲʎ͕�ʃɲɽʙʎ�ʋɲʌɲʏɻʌɼɽɻʃɸ�ʋʘʎ�ʅɸɶɳʄʉ�

ʋʉʍʉʍʏʊ�ʏɻʎ�ʏɳʇɸʘʎ�ʏʉʐ�ϲϯй�ɴɿʙʆʉʐʆ�ʗʐʖʉʄʉɶɿʃɼ�ɸʇɳʆʏʄɻʍɻ�ʃɲɿ�ʏʉ�ϭϭй�ɴɿʙʆɸɿ�ʐʗɻʄɳ�ɸʋʀʋɸɷɲ�

ʍʏʌɸʎ͕� ɶɸɶʉʆʊʎ� ʋʉʐ� ʅɸɿʙʆɸɿ� ʍɻʅɲʆʏɿʃɳ� ʏɻʆ� ɿʃɲʆʉʋʉʀɻʍɻ� ʏɻʎ� ɷɿɷɲʃʏʉʌɿʃɼʎ� ʏʉʐʎ� ɸʅʋɸɿʌʀɲʎ͘�

ȵʇʀʍʉʐ�ʍɻʅɲʆʏɿʃɼ�ʋʄɻʌʉʔʉʌʀɲ͕�ɸʀʆɲɿ�ʊʏɿ�ʋɸʌɿʍʍʊʏɸʌʉ�ɲʋʊ�ʏʉ�ʅɿʍʊ�ʋʉʍʉʍʏʊ�ʋʉʐ�ɲʋɳʆʏɻʍɸ�ʏʉ�

ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ� ɸʇɹʔʌɲʍɸ� ʋɲʌɳʋʉʆɲ� ɶɿɲ� ʏʉ� ʔʊʌʏʉ� ɸʌɶɲʍʀɲʎ͕� ʉ� ʉʋʉʀʉʎ� ɷɸʆ� ɸʋɿʏʌɹʋɸɿ� ʆɲ�

ʐʋɳʌʖɸɿ�ɻ�ʃɲʏɳʄʄɻʄɻ�ɿʍʉʌʌʉʋʀɲ�ʅɸʏɲʇʑ�ɸʌɶɲʍʀɲʎ�ʃɲɿ�ʋʌʉʍʘʋɿʃɼʎ�ɺʘɼʎ͘�Ɉɹʄʉʎ͕�ʅɸɶɳʄʉ�ʋʉʍʉʍʏʊ�

;ϯϲйͿ�ɲʆɹʔɸʌɸ�ʊʏɿ�ʋɲʌɲʏɻʌɸʀ�ʅɻʆɿɲʀɲ�ʋɸʌɿʍʏɲʏɿʃɳ�ɲʆɳʌʅʉʍʏɻʎ�ʍʐʅʋɸʌɿʔʉʌɳʎ͘� 

 Ȱʋʊ�ʏɻʆ�ɳʄʄɻ�ʋʄɸʐʌɳ͕�ʋɲʌɲʏɻʌɼɽɻʃɲʆ�ʃɲɿ�ɽɸʏɿʃɳ�ʍʐʅʋɸʌɳʍʅɲʏɲ�ʅɹʍʘ�ʏɻʎ�ɹʌɸʐʆɲʎ͘�

Ȱʌʃɸʏɳ� ʅɸɶɳʄʉ� ʋʉʍʉʍʏʊ� ;ϳϱйͿ� ɷɼʄʘʍɸ� ɿʃɲʆʉʋʉɿɻʅɹʆʉ� ɲʋʊ� ʏɻʆ� ʍʖɹʍɻ� ʏʉʐ� ʅɸ� ʏʉʆͬʏɻʆ�

ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ� ʃɲɽɻɶɻʏɼͬʏʌɿɲ� ɸʆʙ� ʏʉ� ϴϰй� ʏʘʆ� ʔʉɿʏɻʏʙʆ� ɷɼʄʘʍɸ� ʊʏɿ� ɲɿʍɽɳʆɸʏɲɿ�

ɸʐʋʌʊʍɷɸʃʏʉ�ɲʋʊ�ʏɻʆ�ʋɲʆɸʋɿʍʏɻʅɿɲʃɼ�ʃʉɿʆʊʏɻʏɲ͘� 
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ϯ͘ ɀȵȺɃȴɃȿɃȳȻȰ 

 

ϯ͘ϭ͘ ɅɃȿɉȾɆȻɈȸɆȻȰ�ȰɁȰȿɉɇȸ�Dh^� 

 
ϯ͘ϭ͘ϭ͘ ȲȰɇȻȾȵɇ�ȰɆɍȵɇ�ɀȵȺɃȴɃɉ�ɅɃȿɉȾɆȻɈȸɆȻȰɇ�ȰɁȰȿɉɇȸɇ�Dh^� 

 

ȸ�ʅɹɽʉɷʉʎ�Dh^��;DhůƟĐƌŝƚĞƌŝĂ�̂ ĂƟƐĨĂĐƟŽŶ��ŶĂůǇƐŝƐͿ�ʋʉʐ�ʖʌɻʍɿʅʉʋʉɿɸʀʏɲɿ�ʍʏɻʆ�ʋɲʌʉʑʍɲ�

ɸʌɶɲʍʀɲ͕� ɲʋʉʏɸʄɸʀ� ɹʆɲ� ʅʉʆʏɹʄʉ� ʋʉʄʐʃʌɿʏɼʌɿɲʎ� ʅɸɽʊɷʉʐ� ɶɿɲ� ʏɻʆ� ɲʆɳʄʐʍɻ� ʃɲɿ� ʅɹʏʌɻʍɻ� ʏɻʎ�

ɿʃɲʆʉʋʉʀɻʍɻʎ͘� Ƀ� ʃʑʌɿʉʎ� ʍʏʊʖʉʎ� ʏɻʎ͕� ɸʀʆɲɿ� ɻ� ʍʐɶʃɹʆʏʌʘʍɻ� ɲʋʊʗɸʘʆ͕� ʏʉʐ� ʃɲɽɸʆʊʎ� ɲʏʊʅʉʐ�

;ʋɸʄɳʏɻ͕� ʔʉɿʏɻʏɼ� ʃ͘ʄʋ͘Ϳ� ʇɸʖʘʌɿʍʏɳ͕� ʍɸ� ʅɿɲ� ʍʐʄʄʉɶɿʃɼ� ʅɲɽɻʅɲʏɿʃɼ� ʍʐʆɳʌʏɻʍɻ� ɲʇʀɲʎ͕�

ʐʋʉɽɹʏʉʆʏɲʎ� ʊʏɿ� ɻ� ɿʃɲʆʉʋʉʀɻʍɻ� ʏʉʐ� ʃɳɽɸ� ɲʏʊʅʉʐ� ɲʋʉʏɸʄɸʀʏɲɿ� ɲʋʊ� ɹʆɲ� ʍʑʆʉʄʉ� ʃʌɿʏɻʌʀʘʆͲ

ʅɸʏɲɴʄɻʏʙʆ� ;ŶͿ� ʏɲ� ʉʋʉʀɲ� ɿʃɲʆʉʋʉɿʉʑʆ� ʏɿʎ� ʖɲʌɲʃʏɻʌɿʍʏɿʃɹʎ� ɷɿɲʍʏɳʍɸɿʎ� ʏɻʎ� ʋɲʌɸʖʊʅɸʆɻʎ�

ʐʋɻʌɸʍʀɲʎ͘�ȸ�ɶɸʆɿʃɼ�ʍʑʆɽɸʍɻ�ʏʘʆ�ʃʌɿʏɻʌʀʘʆ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʘʆ�ʋɸʄɲʏʙʆ�ɸʀʆɲɿ�ɻ�ɸʇɼʎ͗ 
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ɃȿȻȾȸ�ȻȾȰɁɃɅɃȻȸɇȸ�ɅȵȿȰɈɏɁ 

Ȼʃɲʆʉʋʉʀɻʍɻ�ɲʋʊ�ʏʉ�ϭʉ�
ʃʌɿʏɼʌɿʉ Ȼʃɲʆʉʋʉʀɻʍɻ�ɲʋʊ�ʏʉ�Ϯʉ�

ʃʌɿʏɼʌɿʉ� 

Ȼʃɲʆʉʋʉʀɻʍɻ�ɲʋʊ�ʏʉ��ŶͲ
ʉʍʏʊ�ʃʌɿʏɼʌɿʉ 

ɇʖɼʅɲ�ϯ͘ϭ͗�ɇʑʆɽɸʍɻ�Ⱦʌɿʏɻʌʀʘʆ�Dh^� 
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Ɉʉ�ʍʑʆʉʄʉ�ɲʐʏʙʆ�ʏʘʆ�ʃʌɿʏɻʌʀʘʆ�ʍʐʅɴʉʄʀɺɸʏɲɿ�ʅɸ�ɍŝ͕�ʊʋʉʐ�ɍŝ�ʅʉʆʊʏʉʆɻ�ʅɸʏɲɴʄɻʏɼ͕�ʅɸ�ŝ�

ʏʉʆ�ɲʌɿɽʅʊ�ʃɳʋʉɿʉʐ�ʍʐɶʃɸʃʌɿʅɹʆʉʐ�ʃʌɿʏɻʌʀʉʐ͘�Ƀɿ�ʋʄɻʌʉʔʉʌʀɸʎ�ɶɿɲ�ʏɻʆ�ɸʔɲʌʅʉɶɼ�ʏɻʎ�Dh^��

ʍʐʄʄɹɶʉʆʏɲɿ� ʃɲɿ�ɲʆɲʄʑʉʆʏɲɿ� ɸʇɲʌʖɼʎ�ɲʋʊ� ɹʆɲ� ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ͕� ʊʋʉʐ�ʉ�ʋɸʄɳʏɻʎ�ɲʋɲʆʏɳ� ʃɲɿ�

ɲʇɿʉʄʉɶɸʀ�ʏɻʆ�ʍʐɶʃɸʃʌɿʅɹʆɻ�ʐʋɻʌɸʍʀɲ͘�ȸ�ɲʇɿʉʄʊɶɻʍɻ�ɲʐʏɼ�ʋʌɲɶʅɲʏʉʋʉɿɸʀʏɲɿ�ɸʃʔʌɳɺʉʆʏɲʎ�ʏɻʆ�

ɿʃɲʆʉʋʉʀɻʍɼ�ʏʉʐʎ�ʃɲɿ�ʏɻʆ�ʃʌʀʍɻ�ʏʉʐʎ�ɶɿɲ�ʏʉ�ʃɳɽɸ�ʃʌɿʏɼʌɿʉ�ʇɸʖʘʌɿʍʏɳ�ɲʄʄɳ�ʃɲɿ�ʏɻʆ�ʍʐʆʉʄɿʃɼ�ʏʉʐʎ�

ɿʃɲʆʉʋʉʀɻʍɻ� ;zΎͿ͘� ȳɿɲ� ʏɻʆ� ʅɹʏʌɻʍɻ� ʏɻʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ɲʐʏɼʎ͕� ʖʌɻʍɿʅʉʋʉɿɸʀʏɲɿ� ʅɿɲ�

ʋʌʉʃɲɽʉʌɿʍʅɹʆɻ�ʃʄʀʅɲʃɲ�ɿʃɲʆʉʋʉʀɻʍɻʎ͕�ʊʋʘʎ�ɶɿɲ�ʋɲʌɳɷɸɿɶʅɲ�ʋɲʌʉʐʍɿɳɺɸʏɲɿ�ʋɲʌɲʃɳʏʘ͗ 

 

 

  ϭ  Ϯ  ϯ  ϰ  ϱ 

Ⱦɲɽʊʄʉʐ�������������ප�  ප�  ප�  ප�  ප����� Ʌɳʌɲ�Ʌʉʄʑ����������������������������������������������� 

 

ͨɅɲʌɳɷɸɿɶʅɲ�ʃʄʀʅɲʃɲʎ�ɿʃɲʆʉʋʉʀɻʍɻʎͩ 

  

ɇʐʆʉʄɿʃɳ͕� ɻ� ʅɹɽʉɷʉʎ� Dh^�� ʅɹʍʘ� ʏɻʎ� ɴɲʍɿʃɼʎ� ɸʇʀʍʘʍɻʎ� ʏɻʎ� ɶʌɲʅʅɿʃɼʎ� ɲʆɳʄʐʍɻʎ�

ʋɲʄɿʆɷʌʊʅɻʍɻʎ͕� ɲʆɲʄʑɸɿ� ʏɿʎ� ʍʐʆʉʄɿʃɹʎ� ;zΎͿ� � ɲʄʄɳ� ʃɲɿ� ʏɿʎ� ɸʋɿʅɹʌʉʐʎ� ;ɍŝͿ� ʍʐʆɲʌʏɼʍɸɿʎ�

ɿʃɲʆʉʋʉʀɻʍɻʎ�ʅɸ�ɴɳʍɻ�ʏɿʎ�ɲʋʊʗɸɿʎ�ʃɲɿ�ʏɿʎ�ʃʌʀʍɸɿʎ�ʏʘʆ�ʋɸʄɲʏʙʆ͘�ȸ�ʅɹɽʉɷʉʎ�ɲʃʉʄʉʐɽɸʀ�ʏɿʎ�ɲʌʖɹʎ�

ʏɻʎ� ʋʉɿʉʏɿʃɼʎ� ɲʆɳʄʐʍɻʎ� ʋɲʄɿʆɷʌʊʅɻʍɻʎ� ;ŽƌĚŝŶĂů� ƌĞŐƌĞƐƐŝŽŶ� ĂŶĂůǇƐŝƐͿ� ʐʋʊ� ʋɸʌɿʉʌɿʍʅʉʑʎ͕�

ʖʌɻʍɿʅʉʋʉɿʙʆʏɲʎ�ʏɸʖʆɿʃɹʎ�ɶʌɲʅʅɿʃʉʑ�ʋʌʉɶʌɲʅʅɲʏɿʍʅʉʑ�;ɇʀʍʃʉʎ͕�ϭϵϴϱͿ͘ 

ȸ�ɴɲʍɿʃɼ�ɸʇʀʍʘʍɻ�ɷʀʆɸʏɲɿ�ʋɲʌɲʃɳʏʘ͗ 

 

 

൜
ܻ ൌכ σ ௜ܾ ௜ܺ

௡כ
௜ୀଵ

σ ௜ܾ ൌ ͳ௡
௜ୀଵ

�����       ;ϯ͘ϭͿ 

 

x ďŝ�͗�ʉ�ʍʐʆʏɸʄɸʍʏɼʎ�ʏʉʐ�ɴɳʌʉʐʎ�ʏʉʐ�ŝ�ʃʌɿʏɻʌʀʉʐ 

x Ƀɿ�ʅɸʏɲɴʄɻʏɹʎ��ɍŝΎ�ʃɲɿ�zΎ�ŝɿʃɲʆʉʋʉɿʉʑʆʏɲɿ�ʍʏʉ�ɷɿɳʍʏɻʅɲ�΀Ϭ͕ϭϬϬ΁͕�ʊʋʉʐ�ŝсϭ͕Ϯ͕͙͕Ŷ 
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Ʉʅʘʎ͕�ʐʋɳʌʖʉʐʆ�ʃɳʋʉɿʉɿ�ʋɸʌɿʉʌɿʍʅʉʀ�ʃɲʆʉʆɿʃʉʋʉʀɻʍɻʎ�ʃɲɿ�ɸʀʆɲɿ�ʉɿ�ɸʇɼʎ͗ 

 

ቊ
ଵכݕ ൌ Ͳǡ ௔כݕ ൌ ͳͲͲ

ଵכ௜ݔ ൌ Ͳǡ ௔௜כ௜ݔ ൌ �ͳͲͲ݅�ߙߡߛ�� ൌ ͳǡʹǡ Ǥ Ǥ Ǥ ǡ ݊
    ;ϯ͘ϮͿ 

 

ɀɹʍʘ�ʏʘʆ�ʍʖɹʍɸʘʆ�ʋʌʉʏʀʅɻʍɻʎ�ʅʉʆʏɸʄʉʋʉɿʉʑʆʏɲɿ�ʉɿ�ʋɸʌɿʉʌɿʍʅʉʀ�ʅʉʆʉʏʉʆʀɲʎ�ʏʘʆ�

ʍʐʆɲʌʏɼʍɸʘʆ�zΎ�ʃɲɿ�yŝΎ�ʃɲɿ�ɹʖʉʐʅɸ�ɲʆɲʄʐʏɿʃɳ͗ 

 

ቊ
௠כݕ ൑ ௠ାଵכݕ ֞ ௠ݕ ൑ ݉�ߙߡߛ���௠ାଵݕ ൌ ͳǡʹǡ Ǥ Ǥ Ǥ ǡ ߙ െ ͳ
௞כ௜ݔ ൑ ௞ାଵכ௜ݔ ֞ ௜௞ݔ ൑ ݇�ߙߡߛ�������௜௞ାଵݔ ൌ ͳǡʹǡ Ǥ Ǥ Ǥ ǡ ௜ߙ െ ͳ

  ;ϯ͘ϯͿ 

Ʉʋʉʐ͗�൑�ɷɻʄʙʆɸɿ�ʅɻ�ʋʌʉʏʀʅɻʍɻ�ʃɲɿ�ʏʉ�൒�ɷɻʄʙʆɸɿ�ʋʌʉʏʀʅɻʍɻ�ɼ�ɿʍʉɷʐʆɲʅʀɲ͘ 

Ȱʆɲʄʐʏɿʃɳ�ʍʏʉʆ�ʋʀʆɲʃɲ�ϯ͘ϭ͘�ʋɲʌɲʏʀɽɸʆʏɲɿ�ʊʄɸʎ�ʉɿ�ʅɸʏɲɴʄɻʏɹʎ�ʏɻʎ�ʅɸɽʊɷʉʐ�ʏɻʎ�Dh^�͗ 

 

Ʌʀʆɲʃɲʎ�ϯ͘ϭ͗�ɀɸʏɲɴʄɻʏɹʎ�ʅɸɽʊɷʉʐ�Dh^� 

ɀȵɈȰȲȿȸɈȵɇ� 

Dh^� 

ɃɆȻɇɀɃɇ 

ɉ ɇʐʆʉʄɿʃɼ�ɿʃɲʆʉʋʉʀɻʍɻ�ʋɸʄɳʏɻ 

Ă Ȱʌɿɽʅʊʎ�ɸʋɿʋɹɷʘʆ�ʏɻʎ�ʍʐʆʉʄɿʃɼʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ� 

Ǉŵ Ɉʉ�ɸʋʀʋɸɷʉ�;ŵͿ�ʏɻʎ�ʍʐʆʉʄɿʃɼʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ͕�ʅɸ�ŵсϭ͕Ϯ͕͙͕Ă� 

Ŷ Ȱʌɿɽʅʊʎ�ʃʌɿʏɻʌʀʘʆ 

yŝ Ȼʃɲʆʉʋʉʀɻʍɻ�ʋɸʄɳʏɻ�ʍɸ�ʍʐɶʃɸʃʌɿʅɹʆʉ�ŝ�ʃʌɿʏɼʌɿʉ 

ɲŝ Ȱʌɿɽʅʊʎ�ɸʋɿʋɹɷʘʆ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʍʐɶʃɸʃʌɿʅɹʆʉʐ�ʃʌɿʏɻʌʀʉʐ�ŝ 

௜௞ݔ  Ɉʉ�Ŭ�ɸʋʀʋɸɷʉ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʉʐ�ŝ�ʃʌɿʏɻʌʀʉʐ͕�ʅɸ�Ŭсϭ͕Ϯ͕͙͕ 

zΎ Ƀʄɿʃɼ�ɿʃɲʆʉʋʉʀɻʍɻ 

ǇΎŵ Ȱʇʀɲ�ʏʉʐ�Ǉŵ�ɸʋɿʋɹɷʉʐ�ɿʃɲʆʉʋʉʀɻʍɻʎ 

௜ܺ
כ  ɇʐʆɳʌʏɻʍɻ�ɲʇɿʙʆ�ʏʉʐ�yŝ 

 ௞ Ȱʇʀɲ�ʏʉʐ�ǆŬ�ɸʋɿʋɹɷʉʐ�ɿʃɲʆʉʋʉʀɻʍɻʎכ௜ݔ
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ȳɸʆɿʃʊʏɸʌɲ͕�ʐʋɳʌʖʉʐʆ�ϰ�ɴɲʍɿʃɳ�ʍʏɳɷɿɲ�ɶɿɲ�ʏɻʆ�ɸʔɲʌʅʉɶɼ�ʏɻʎ�ʅɸɽʊɷʉʐ�Dh^��ʏɲ�ʉʋʉʀɲ�

ʍʐʆʉʗʀɺʉʆʏɲɿ�ʍʏʉ�ɇʖɼʅɲ�ϯ͘Ϯ͘�Ʌʌʙʏʉ�ʍʏɳɷɿʉ�ɸʀʆɲɿ�ɻ�ʋʌʉʃɲʏɲʌʃʏɿʃɼ�ɹʌɸʐʆɲ͕�ɻ�ʉʋʉʀɲ�ɲʔʉʌɳ�ʏʉ��

ʍɲʔɼ� ʃɲɽʉʌɿʍʅʊ� ʏʘʆ� ʍʏʊʖʘʆ� ʏɻʎ� ɸʃɳʍʏʉʏɸ� ɹʌɸʐʆɲʎ͘� ȴɸʑʏɸʌʉ� ʍʏɳɷɿʉ� ɸʀʆɲɿ� ɻ� ɷɿɸʇɲɶʘɶɼ� ʏɻʎ�

ɹʌɸʐʆɲʎ͕�ɷɻʄɲɷɼ�ɻ�ɷɻʅɿʉʐʌɶʀɲ�ʃɲɿ�ɻ�ʍʑʆʏɲʇɻ�ʏʉʐ�ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ�ʃɲɿ�ɻ�ʍʐʅʋʄɼʌʘʍɼ�ʏʉʐ�ɲʋʊ�

ʏʉʐʎ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ͘� ɇʏʉ� ʏʌʀʏʉ�ʍʏɳɷɿʉ͕�ɲʆɲʄʑʉʆʏɲɿ� ʃɲɿ� ɸʋɸʇɸʌɶɳɺʉʆʏɲɿ� ʊʄɲ� ʏɲ�ɷɸɷʉʅɹʆɲ� ʃɲɿ�

ɲʋʉʏɸʄɹʍʅɲʏɲ� ʏɻʎ� ɹʌɸʐʆɲʎ� ;ɲʆɳʄʐʍɻ� ɹʌɸʐʆɲʎͿ͘� Ɉɹʄʉʎ͕� ʋɲʌʉʐʍɿɳɺʉʆʏɲɿ� ʃɲɿ� ɲʆɲʄʑʉʆʏɲɿ� ʏɲ�

ɲʋʉʏɸʄɹʍʅɲʏɲ� ʏɻʎ� ɹʌɸʐʆɲʎ� ʃɲɿ� ʋʌɲɶʅɲʏʉʋʉɿɸʀʏɲɿ� ɲʆɳʄʐʍɻʎ� ʏɻʎ� ɸɶʃʐʌʊʏɻʏɲʎ� ʏʘʆ�

ɲʋʉʏɸʄɸʍʅɳʏʘʆ͘� 

 

 
ɇʖɼʅɲ�ϯ͘Ϯ͗�ɇʏɳɷɿɲ�ȵʔɲʌʅʉɶɼʎ�ʅɸɽʊɷʉʐ�Dh^� 

Ʉʍʉʆ� ɲʔʉʌɳ� ʏɻ� ʅɲɽɻʅɲʏɿʃɼ� ɲʆɳʋʏʐʇɻ� ʏʉʐ� ʅʉʆʏɹʄʉʐ� Dh^�͕� ʋɸʌɿɶʌɳʔɸʏɲɿ� ʃɲɿ�

ɲʆɲʋʏʑʍʍɸʏɲɿ� ɸʃʏɸʆʙʎ� ʍʏʉ� ɴɿɴʄʀʉ� ʏʘʆ� ȳʌɻɶʉʌʉʑɷɻ� ȵ͘� ʃɲɿ� ȳ͘� ɇʀʍʃʉʐ� ;ϮϬϬϱͿ͕� ͨɅʉɿʊʏɻʏɲ�

ʐʋɻʌɸʍɿʙʆ�ʃɲɿ� ɿʃɲʆʉʋʉʀɻʍɻ�ʋɸʄɲʏʙʆͩ͘�ȵʋɿʋʄɹʉʆ�ɻ�ʋɸʌɿɶʌɲʔɼ�ʃɲɿ�ɻ�ɲʆɳʋʏʐʇɻ�ʏʉʐ�ʅʉʆʏɹʄʉʐ�

ʋɲʌɹʖɸʏɲɿ� ʃɲɿ� ʍʏʉ� ɸʋɿʍʏɻʅʉʆɿʃʊ� ɳʌɽʌʉ͗� 'ƌŝŐŽƌŽƵĚŝƐ͕� �͕͘� Θ� ^ŝƐŬŽƐ͕� z͘� ;ϮϬϬϮͿ͕� ͨWƌĞĨĞƌĞŶĐĞ�

ĚŝƐĂŐŐƌĞŐĂƟŽŶ�ĨŽƌ�ŵĞĂƐƵƌŝŶŐ�ĂŶĚ�ĂŶĂůǇƐŝŶŐ�ĐƵƐƚŽŵĞƌ�ƐĂƟƐĨĂĐƟŽŶ͗�dŚĞ�Dh^��ŵĞƚŚŽĚͩ͘ 

1ʉ ɇɈȰȴȻɃ: ɇʏʊʖʉɿ�ɹʌɸʐʆɲʎ

2ʉ ɇɈȰȴȻɃ: ɇʑʆʏɲʇɻ�
ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐнʋʌɲɶʅɲʏʉʋʉʀɻʍɻ�ɹʌɸʐʆɲʎ

3ʉ ɇɈȰȴȻɃ: Ȱʆɳʄʐʍɻͬȵʋɸʇɲʌɶɲʍʀɲ�
ɷɸɷʉʅɹʆʘʆ�

4ʉ ɇɈȰȴȻɃ͗�Ȱʋʉʏɸʄɹʍʅɲʏɲ�ɹʌɸʐʆɲʎ�ʃɲɿ�
ɸɶʃʐʌʊʏɻʏɲ
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ϯ͘ϭ͘Ϯ͘ ɅȰɆɃɉɇȻȰɇȸ�ȰɅɃɈȵȿȵɇɀȰɈɏɁ�ɀȵȺɃȴɃɉ�Dh^�� 

 

ɀɸ� ʏɻʆ� ʉʄʉʃʄɼʌʘʍɻ� ʏɻʎ� ʅɸɽʊɷʉʐ� ɸʇɳɶʉʆʏɲɿ� ʏɲ� ɲʋʉʏɸʄɹʍʅɲʏɲ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʏʘʆ�

ʋɸʄɲʏʙʆ� ɶɿɲ� ʏʉ� ɸʃɳʍʏʉʏɸ�ʋʌʉʁʊʆ� ɼ� ʏɻʆ� ʐʋɻʌɸʍʀɲ͕� ʅɸ� ʏɻ�ɴʉɼɽɸɿɲ� ɸʆʊʎ� ʍʐʆʊʄʉʐ� ɷɸɿʃʏʙʆ� ʃɲɿ�

ɷɿɲɶʌɲʅʅɳʏʘʆ͕� ɶɿɲ� ʏɻʆ� ɸʐʃʉʄʊʏɸʌɻ� ʃɲʏɲʆʊɻʍɻ� ʏʘʆ� ɲʋʉʏɸʄɸʍʅɳʏʘʆ͘� Ɉʉ� ʏɸʄɿʃʊ� ʋʊʌɿʍʅɲ� ʏɻʎ�

ɿʃɲʆʉʋʉʀɻʍɻʎ�ɸʇɳɶɸʏɲɿ�ʅɸ�ʏɻʆ�ɴʉɼɽɸɿɲ�ʏʘʆ�ʋɲʌɲʃɳʏʘ͗ 

 

ϭ͘ ɇʐʆɲʌʏɼʍɸɿʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ� 

Ϯ͘ Ȳɳʌɻ�ʃʌɿʏɻʌʀʘʆ 

ϯ͘ ɀɹʍʉɿ�ɷɸʀʃʏɸʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ͕�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ͕�ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲʎ 

ϰ͘ ȴɿɲɶʌɳʅʅɲʏɲ�ɷʌɳʍɻʎ�ʃɲɿ�ɴɸʄʏʀʘʍɻʎ� 

 

ϯ͘ϭ͘Ϯ͘ϭ͘ ɇɉɁȰɆɈȸɇȵȻɇ�ȾȰȻ�ȲȰɆȸ�ȻȾȰɁɃɅɃȻȸɇȸɇ 

 

Ƀɿ�ʍʐʆɲʌʏɼʍɸɿʎ�ɲʇʀɲʎ�ɸʀʆɲɿ�ɲʋʊ�ʏɲ�ʋɿʉ�ʍɻʅɲʆʏɿʃɳ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ʏɻʎ�ʅɸɽʊɷʉʐ�Dh^�͕�

ʃɲɽʙʎ�ɲʋʉɷʀɷʉʐʆ� ʏɻ�ʅɸʌɿʃɼ� ʃɲɿ� ʍʐʆʉʄɿʃɼ� ɿʃɲʆʉʋʉʀɻʍɻ� ʏʘʆ� ʋɸʄɲʏʙʆ�ʍɸ� ʃʄʀʅɲʃɲ� ΀Ϭ͕� ϭϬϬ΁͘�ȸ�

ʅʉʌʔɼ� ɲʐʏʙʆ� ʏʘʆ� ʍʐʆɲʌʏɼʍɸʘʆ� ʐʋʉɷɸɿʃʆʑɸɿ� ʏʉ� ɴɲɽʅʊ� ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ� ʏʘʆ� ʋɸʄɲʏʙʆ� ʃɲɿ�

ʋɲʌɲʃɳʏʘ�ɲʃʉʄʉʐɽʉʑʆ�ϯ�ɴɲʍɿʃɹʎ�ʉʅɳɷɸʎ�ʋɸʄɲʏʙʆ�ʅɸ�ɷɿɲʔʉʌɸʏɿʃʊ�ɸʋʀʋɸɷʉ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ͘� 

 

x Ƀʐɷɹʏɸʌʉɿ� ʋɸʄɳʏɸʎ͗� ȸ� ʍʐʆɳʌʏɻʍɻ� ɲʇʀɲʎ� ɹʖɸɿ� ɶʌɲʅʅɿʃɼ� ʅʉʌʔɼ͘� Ʉʍʉ� ʋɸʌɿʍʍʊʏɸʌʉ�

ɿʃɲʆʉʋʉɿɻʅɹʆʉɿ� ɸʀʆɲɿ� ʉɿ� ʋɸʄɳʏɸʎ͕� ʏʊʍʉ�ʋɿʉ�ʐʗɻʄʊ� ɸʀʆɲɿ� ʏʉ�ʋʉʍʉʍʏʊ� ɸʃʋʄɼʌʘʍɻʎ� ʏʘʆ�

ʋʌʉʍɷʉʃɿʙʆ�ʏʉʐʎ͘ 

x Ȱʋɲɿʏɻʏɿʃʉʀ�ʋɸʄɳʏɸʎ͗�ȸ�ʍʐʆɳʌʏɻʍɻ�ɲʇʀɲʎ�ɸʀʆɲɿ�ʃʐʌʏɼ͘�Ƀɿ�ʍʐɶʃɸʃʌɿʅɹʆʉɿ�ʋɸʄɳʏɸʎ�ʅɹʆʉʐʆ�

ɿʃɲʆʉʋʉɿɻʅɹʆʉɿ�ʅʉʆɳʖɲ�ʊʏɲʆ�ʄɳɴʉʐʆ�ʏɻʆ�ʐʗɻʄʊʏɸʌɻ�ɷʐʆɲʏɼ�ʋʉɿʊʏɻʏɲ�ʐʋɻʌɸʍʀɲʎ͘� 

x ɀɻ� ɲʋɲɿʏɻʏɿʃʉʀ� ʋɸʄɳʏɸʎ͗� ȸ� ʍʐʆɳʌʏɻʍɻ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ɹʖɸɿ� ʃʉʀʄɻ� ʅʉʌʔɼ͘� Ƀɿ� ʋɸʄɳʏɸʎ�

ʅɹʆʉʐʆ�ɿʃɲʆʉʋʉɿɻʅɹʆʉɿ�ɲʃʊʅɲ�ʃɲɿ�ɲʆ�ɿʃɲʆʉʋʉɿɸʀʏɲɿ�ɹʆɲ�ʅɿʃʌʊ�ʋʉʍʉʍʏʊ�ʏʘʆ�ʋʌʉʍɷʉʃɿʙʆ�

ʏʉʐʎ͘ 

 



 �� 

 
ɇʖɼʅɲ�ϯ͘ϯ͗Ƀʐɷɹʏɸʌʉɿ�Ʌɸʄɳʏɸʎ͘� 

Ʌɻɶɼ͗�dƐĂĨĂƌĂŬŝƐ͕�^͕͘�<ŽŬŽƚĂƐ͕�d͕͘�Θ�WĂŶƚŽƵǀĂŬŝƐ͕��͘�;ϮϬϭϴͿ͘ 

 

 

 

 

 

 

 

ɇʖɼʅɲ�ϯ͘ϰ͗�ɀɻ�Ȱʋɲɿʏɻʏɿʃʉʀ�Ʌɸʄɳʏɸʎ͘� 

Ʌɻɶɼ͗�dƐĂĨĂƌĂŬŝƐ͕�^͕͘�<ŽŬŽƚĂƐ͕�d͕͘�Θ�WĂŶƚŽƵǀĂŬŝƐ͕��͘�;ϮϬϭϴͿ͘ 

 

 

 

 

 

 

ɇʖɼʅɲ�ϯ͘ϱ͗�Ȱʋɲɿʏɻʏɿʃʉʀ�Ʌɸʄɳʏɸʎ͘� 

Ʌɻɶɼ͗�dƐĂĨĂƌĂŬŝƐ͕�^͕͘�<ŽŬŽƚĂƐ͕�d͕͘�Θ�WĂŶƚŽƵǀĂŬŝƐ͕��͘�;ϮϬϭϴͿ͘ 
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Ƀɿ�ʍʐʆɲʌʏɼʍɸɿʎ�ʏɻʎ�ʍʐʆʉʄɿʃɼʎ�;ɉΎͿ�ʃɲɿ�ɸʋɿʅɹʌʉʐʎ�;ɍŝΎͿ�ɲʇʀɲʎ�ɲʋʉʏɸʄʉʑʆ�ʋʌʉʍɽɸʏɿʃɹʎ�ʃɲɿ�

ʅɸʌɿʃɹʎ� ʍʐʆɲʌʏɼʍɸɿʎ� ɲʆʏʀʍʏʉɿʖɲ� ʃɲɿ� ʉɿ� ɿɷɿʊʏɻʏɸʎ� ʏʉʐʎ� ʃɲɽʉʌʀɺʉʆʏɲɿ� ɲʋʊ� ʏʉ� ʋʄɲʀʍɿʉ� ʏɻʎ�

ʋʉʄʐʃʌɿʏɼʌɿɲʎ�ɲʆɳʄʐʍɻʎ�ɲʋʉʔɳʍɸʘʆ͘�  

Ʉʍʉʆ�ɲʔʉʌɳ�ʏɲ�ɴɳʌɻ�ʃʌɿʏɻʌʀʘʆ͕�ɲʆʏɿʋʌʉʍʘʋɸʑʉʐʆ�ʏɻ�ʍɻʅɲʍʀɲ�ʃɲɿ� ʏɻ�ʍʋʉʐɷɲɿʊʏɻʏɲ�

ʋʉʐ� ɷʀʆɸɿ� ʏʉ� ʍʑʆʉʄʉ� ʏʘʆ� ʋɸʄɲʏʙʆ� ʍʏɿʎ� ɲʇʀɸʎ� ʏʘʆ� ɷɿɲʍʏɳʍɸʘʆ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʋʉʐ� ɹʖʉʐʆ�

ʃɲɽʉʌɿʍʏɸʀ͘�ȵʋɿʋʄɹʉʆ�ɿʃɲʆʉʋʉɿɸʀ�ʏɻ�ʍʐʆɽɼʃɻ͗ 

 

σ ௜ܾ ൌ ͳ௡
௜ୀଵ         ;ϯ͘ϰͿ 

 

ϯ͘ϭ͘Ϯ͘Ϯ͘ ɀȵɇɃȻ�ȴȵȻȾɈȵɇ 

 

ϭ͘ ɀɹʍʉɿ� ɷɸʀʃʏɸʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ͗� ɀɹʍʘ� ʏʘʆ� ɷɸɿʃʏʙʆ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʋɲʌʉʐʍɿɳɺɸʏɲɿ� ʅɸ�

ɸʑʃʉʄʉ� ʏʌʊʋʉ� ʉ� ɴɲɽʅʊʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʏʉʐ� ʃɳɽɸ�ʋɸʄɳʏɻ� ʍʐʆʉʄɿʃɳ� ɲʄʄɳ� ʃɲɿ� ɶɿɲ� ʃɳɽɸ�

ʃʌɿʏɼʌɿʉ� ʇɸʖʘʌɿʍʏɳ͘� ɀɸ� ɲʐʏʊʆ� ʏʉʆ� ʏʌʊʋʉ� ɷʀʆɸʏɲɿ� ɻ� ɷʐʆɲʏʊʏɻʏɲ� ʆɲ� ʐʄʉʋʉɿɸʀʏɲɿ� ɹʆɲ�

ʍʑʍʏɻʅɲ�ɲʇɿʉʄʊɶɻʍɻʎ�ɶɿɲ�ʏɿʎ�ɸʋɿɷʊʍɸɿʎ�ʏʉʐʎ�;ďĞŶĐŚŵĂƌŬŝŶŐͿ͘� 

ȵʋʉʅɹʆʘʎ͕�ʉɿ�ʅɹʍʉɿ�ɷɸʀʃʏɸʎ�ʉʄɿʃɼʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�;^Ϳ�ɲʄʄɳ�ʃɲɿ�ʉɿ�ʅɹʍʉɿ�ɷɸʀʃʏɸʎ�ʅɸʌɿʃɼʎ�

ɿʃɲʆʉʋʉʀɻʍɻʎ�;^ŝͿ�ʋʌʉʃʑʋʏʉʐʆ�ɲʋʊ�ʏɿʎ�ʋɲʌɲʃɳʏʘ�ɸʇɿʍʙʍɸɿʎ͗ 

 

ܵ ൌ ଵ
ଵ଴଴

σ ௠ఈכݕ௠݌
௠ୀଵ         ;ϯ͘ϱͿ 

 

௜ܵ ൌ
ଵ
ଵ଴଴

σ ௞�����������������ǡכ௜ݔ௜௞݌ ݅�ߙߡߛ ൌ ͳǡʹǡǥ ǡ ݊ఈ೔
௞ୀଵ     ;ϯ͘ϲͿ 

 

Ö ݌௠͗�ʏʉ�ʋʉʍʉʍʏʊ�ʋɸʄɲʏʙʆ�ʋʉʐ�ɲʆɼʃʉʐʆ�ʍʏʉݕ�௠�ɸʋʀʋɸɷʉ�ɿʃɲʆʉʋʉʀɻʍɻʎ� 

Ö ݌௜௞͗�ʏʉ�ʋʉʍʉʍʏʊ�ʋɸʄɲʏʙʆ�ʋʉʐ�ɲʆɼʃʉʐʆ�ʍʏʉݔ�௜௞ �ɸʋʀʋɸɷʉ�ɿʃɲʆʉʋʉʀɻʍɻʎ� 

 

ȵʋɿʋʄɹʉʆ͕� ʉɿ� ɷɸʀʃʏɸʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʃɲʆʉʆɿʃʉʋʉɿʉʑʆʏɲɿ� ʍʏʉ� ɷɿɳʍʏɻʅɲ� ΀Ϭй͕� ϭϬϬй΁͕� ʃɲɿ� ɸʀʆɲɿ�

ɲʋɲʌɲʀʏɻʏʉɿ�ɶɿɲ�ʏɻ�ʅɹʏʌɻʍɻ�ʏɻʎ�ʅɸʌɿʃɼʎ�ʃɲɿ�ʍʐʆʉʄɿʃɼʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ͘� 

 

Ϯ͘ ɀɹʍʉɿ�ɷɸʀʃʏɸʎ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ͗�Ʉʋʘʎ�ɲʃʌɿɴʙʎ�ʃɲɿ�ʍʏʉʐʎ�ɷɸʀʃʏɸʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ͕�ɹʏʍɿ 



 �� 

ʃɲɿ� ʉɿ� ɷɸʀʃʏɸʎ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ� ʖʘʌʀɺʉʆʏɲɿ� ʍɸ� ʉʄɿʃʉʑʎ� ʃɲɿ�ʅɸʌɿʃʉʑʎ͘�Ʉʅʘʎ͕� ʉɿ� ʍʐɶʃɸʃʌɿʅɹʆʉɿ�

ɷɸʀʃʏɸʎ�ɸʃʔʌɳɺʉʐʆ�ʏʉ�ʋʉʍʉʍʏʊ�ʏɻʎ�ʋʌʉʍʋɳɽɸɿɲʎ�ʋʉʐ�ɲʋɲɿʏɸʀʏɲɿ�ɶɿɲ�ʏɻ�ɴɸʄʏʀʘʍɻ�ɸʆʊʎ�ʃʌɿʏɻʌʀʉʐ�

ɿʃɲʆʉʋʉʀɻʍɻʎ͘� 

Ʉʍʉ�ʅɸɶɲʄʑʏɸʌʉʎ�ɸʀʆɲɿ�ʉ�ɷɸʀʃʏɻʎ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ͕�ʏʊʍʉ�ʅɸɶɲʄʑʏɸʌɻ�ɸʀʆɲɿ�ɻ�ɲʆɳɶʃɻ�ɴɸʄʏʀʘʍɻʎ�

ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ͘� 

Ȱʆɲʄʐʏɿʃɳ� ʋɲʌʉʐʍɿɳɺʉʆʏɲɿ� ʋɲʌɲʃɳʏʘ� ʉɿ� ʍʖɹʍɸɿʎ� ɶɿɲ� ʏʉʐʎ� ʉʄɿʃʉʑʎ� �௧ܦ ʃɲɿ� ʏʉʐʎ� ʅɸʌɿʃʉʑʎ�

 �௧௜�ɷɸʀʃʏɸʎ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ͕�ɲʆʏɿʍʏʉʀʖʘʎ͗ܦ

 

ە
ۖۖ
۔

ۖۖ
ۓ ௧ܦ ൌ

σ ቀభబబషሺ೘షభሻ
ೌషభ ି௬೟

೘ቁೌషభכ
೘సభ

ଵ଴଴σ ೘షభ
ೌషభ

ೌషభ
೘సభ

ߙ�ߙߡߛ����������������� ൐ ʹ

௧௜ܦ ൌ
σ భబబሺೖషభሻ

ೌ೔షభ
ೌ೔
೘సభ ି௫೟೔

ೖכ

ଵ଴଴σ ೖషభ
ೌ೔షభ

ೌ೔షభ
ೖసభ

ߙ�ߙߡߛ��������� ൐ ݅�ߡߙߢ�ʹ ൌ ͳǡʹǡǥ ǡ ݊

   ;ϯ͘ϳͿ 

 

Ƀɿ�ʍʐɶʃɸʃʌɿʅɹʆʉɿ�ɷɸʀʃʏɸʎ�ɿʃɲʆʉʋʉɿʉʑʆʏɲɿ�ʍʏʉ�ɷɿɳʍʏɻʅɲ�΀Ͳϭ͕�ϭ΁�ʃɲɿ�ɿʍʖʑʉʐʆ�ʉɿ�ʏʌɸɿʎ�ʋɲʌɲʃɳʏʘ�

ʋɸʌɿʋʏʙʍɸɿʎ͗ 

 

/͘ Ƀɿ�ʋɸʄɳʏɸʎ�ɸʅʔɲʆʀɺʉʐʆ�ʏʉ�ʅɹɶɿʍʏʉ�ɴɲɽʅʊ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ�ʊʏɲʆ͗ܦ�௧ ൌ ͳ�ɼܦ�௧௜ ൌ ͳ 

//͘ Ƀɿ�ʋɸʄɳʏɸʎ�ɸʀʆɲɿ�ͨʉʐɷɹʏɸʌʉɿͩ�ʊʏɲʆ͗ܦ�௧ ൌ Ͳ�ɼܦ�௧௜ ൌ Ͳ 

///͘ Ƀɿ�ʋɸʄɳʏɸʎ�ʋɲʌʉʐʍɿɳɺʉʐʆ�ʏʉʆ�ɸʄɳʖɿʍʏʉ�ɴɲɽʅʊ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ�ʊʏɲʆ͗ܦ�௧ ൌ െͳ 

ɼܦ�௧௜ ൌ െͳ 

 

ϯ͘ ɀɹʍʉɿ�ɷɸʀʃʏɸʎ�ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲʎ͗�Ƀɿ�ʍʐɶʃɸʃʌɿʅɹʆʉɿ�ɷɸʀʃʏɸʎ�ɲʋʉʏʐʋʙʆʉʐʆ 

ʏɲ�ʋɸʌɿɽʙʌɿɲ�ɴɸʄʏʀʘʍɻʎ�ʍɸ�ʃɳʋʉɿʉ�ʃʌɿʏɼʌɿʉ�ɿʃɲʆʉʋʉʀɻʍɻʎ͕�ʄɲʅɴɳʆʉʆʏɲʎ�ʐʋʊʗɿʆ�ʏɻ�ɴɲʌʑʏɻʏɲ�

ʏʉʐ�ʃʌɿʏɻʌʀʉʐ͘� 

 

௧௜ܫ ൌ � ௜ܾሺͳ െ ௧ܵ௜ሻ݅�ߙߡߛ������������������ ൌ ͳǡʹǡǥ ǡ ݐ����ߡߙߢ�����݊ ൌ ͳǡʹǡǥ ǡ ܶ  ;ϯ͘ϴͿ 

 

Ƀɿ�ʍʐɶʃɸʃʌɿʅɹʆʉɿ�ɷɸʀʃʏɸʎ�ʉʌʀɺʉʆʏɲɿ�ʍʏʉ�ɷɿɳʍʏɻʅɲ�΀Ϭ͕ϭ΁�ʃɲɿ�ɿʍʖʑɸɿ�ʊʏɿ͗ 



 �� 

 

൜ܫ௜ ൌ ͳ� ֞� ௜ܾ ൌ ͳ ר ௜ܵ ൌ Ͳ݅�ߙߡߛ������� ൌ ͳǡʹǡǥ ǡ ݊
௜ܫ ൌ Ͳ� ֞� ௜ܾ ൌ Ͳ ש ௜ܵ ൌ ͳ݅�ߙߡߛ������� ൌ ͳǡʹǡǥ ǡ ݊    ;ϯ͘ϵͿ 

 

ϯ͘ϭ͘Ϯ͘ϯ͘ ȴȻȰȳɆȰɀɀȰɈȰ�ȴɆȰɇȸɇ 

 

Ɉɲ� ɷɿɲɶʌɳʅʅɲʏɲ� ɷʌɳʍɻʎ� ʅɲʎ� ɴʉɻɽʉʑʆ� ʆɲ� ɸʇɳɶʉʐʅɸ� ʍɻʅɲʆʏɿʃɳ� ɲʋʉʏɸʄɹʍʅɲʏɲ� ɶɿɲ� ʏɲ�

ɷʐʆɲʏɳ� ʃɲɿ� ɲɷʑʆɲʏɲ� ʍɻʅɸʀɲ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʏʘʆ� ʋɸʄɲʏʙʆ͕� ɲʄʄɳ� ʃɲɿ� ɶɿɲ� ʏʉʆ� ɸʆʏʉʋɿʍʅʊ� ʏʐʖʊʆ�

ɴɸʄʏɿʙʍɸʘʆ� ʉʌɿʍʅɹʆʘʆ� ɷɿɲʍʏɳʍɸʘʆ� ɿʃɲʆʉʋʉʀɻʍɻʎ͘� � Ƀ� ʐʋʉʄʉɶɿʍʅʊʎ� ʏʘʆ� ɷɿɲɶʌɲʅʅɳʏʘʆ�

ɷʌɳʍɸʘʆ�ʋʌʉɹʌʖɸʏɲɿ�ɲʋʊ�ʏʉ�ʍʐʆɷʐɲʍʅʊ�ʏɻʎ�ɴɲʌʑʏɻʏɲʎ�ʏʘʆ�ʃʌɿʏɻʌʀʘʆ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʅɸ�ʏʉʐʎ�

ʅɹʍʉʐʎ� ɷɸʀʃʏɸʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ͘� Ʉʄɲ� ʏɲ� ɷɿɲɶʌɳʅʅɲʏɲ� ɷʌɳʍɻʎ� ʖʘʌʀɺʉʆʏɲɿ� ʍɸ� ʏɹʍʍɸʌɲ�

ʏɸʏɲʌʏɻʅʊʌɿɲ� ɲʆɳʄʉɶɲ� ʅɸ� ʏɻʆ� ɲʋʊɷʉʍɻ͕� ɷɻʄɲɷɼ� ʏʉʐʎ� ʅɹʍʉʐʎ� ɷɸʀʃʏɸʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʃɲɿ� ʏɻ�

ʍɻʅɲʆʏɿʃʊʏɻʏɲ͕�ɷɻʄɲɷɼ�ʏɲ�ɴɳʌɻ�ʏʘʆ�ʃʌɿʏɻʌʀʘʆ͘�Ɉɲ�ʏɹʍʍɸʌɲ�ʏɸʏɲʌʏɻʅʊʌɿɲ�ʋɲʌʉʐʍɿɳɺʉʆʏɲɿ�ʍʏʉ�

ɇʖɼʅɲ�ϯ͘ϳ�ʃɲɿ�ɸʀʆɲɿ�ʏɲ�ɸʇɼʎ͗ 

 

ϭ͘ Ʌɸʌɿʉʖɼ�ɿʍʖʑʉʐʍɲʎ�ʃɲʏɳʍʏɲʍɻʎ͗�ɍɲʅɻʄɼ�ɲʋʊɷʉʍɻ�ʃɲɿ�ɍɲʅɻʄɼ�ʍɻʅɲʆʏɿʃʊʏɻʏɲ 

Ϯ͘ Ʌɸʌɿʉʖɼ�ɿʍʖʑʉʎ͗�ɉʗɻʄɼ�ɲʋʊɷʉʍɻ�ʃɲɿ�ɉʗɻʄɼ�ʍɻʅɲʆʏɿʃʊʏɻʏɲ 

ϯ͘ Ʌɸʌɿʉʖɼ�ɷʌɳʍɻʎ͗�ɍɲʅɻʄɼ�ɲʋʊɷʉʍɻ�ʃɲɿ�ɉʗɻʄɼ�ʍɻʅɲʆʏɿʃʊʏɻʏɲ� 

ϰ͘ Ʌɸʌɿʉʖɼ�ʅɸʏɲʔʉʌɳʎ�ʋʊʌʘʆ͗�ɉʗɻʄɼ�ɲʋʊɷʉʍɻ�ʃɲɿ�ɍɲʅɻʄɼ�ʍɻʅɲʆʏɿʃʊʏɻʏɲ 
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ϯ͘ϭ͘Ϯ͘ϰ͘ ȴȻȰȳɆȰɀɀȰɈȰ�ȲȵȿɈȻɏɇȸɇ 

 
Ɉɲ�ɷɿɲɶʌɳʅʅɲʏɲ�ɷʌɳʍɻʎ�ʋʉʐ�ɲʆɲʔɹʌɽɻʃɲʆ�ʋɲʌɲʋɳʆʘ͕�ɸʆʙ�ʅʋʉʌʉʑʆ�ʆɲ�ʐʋʉɷɸʀʇʉʐʆ�ʏɿʎ�

ɷɿɲʍʏɳʍɸɿʎ� ʏɻʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʋʉʐ� ʖʌɸɿɳɺʉʆʏɲɿ� ɴɸʄʏʀʘʍɻ͕� ɷɸʆ� ʅʋʉʌʉʑʆ� ʆɲ� ʋʌʉɴʄɹʗʉʐʆ� ʏɲ�

ɲʋʉʏɸʄɹʍʅɲʏɲ� ʏɻʎ� ɴɸʄʏʀʘʍɻʎ� ɲʐʏɼʎ͘� ȳɿ͛� ɲʐʏʊ� ʏʉʆ� ʄʊɶʉ͕� ɷɻʅɿʉʐʌɶɼɽɻʃɲʆ� ʏɲ� ɷɿɲɶʌɳʅʅɲʏɲ�

ɴɸʄʏʀʘʍɻʎ͕� ʍʐʆɷʐɳɺʉʆʏɲʎ� ʏʉ� ʅɹʍʉ� ɷɸʀʃʏɻ� ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲʎ� ʅɸ� ʏʉ� ʅɹʍʉ� ɷɸʀʃʏɻ�

ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ͘� Ƀ� ʅɹʍʉʎ� ɷɸʀʃʏɻʎ� ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ� ʋʌʉʍɷɿʉʌʀɺɸɿ� ʏɻʆ� ʋʌʉʍʋɳɽɸɿɲ� ɴɸʄʏʀʘʍɻʎ�

ɸʆʊʎ� ʃʌɿʏɻʌʀʉʐ͕� ɸʆʙ� ʉ� ʅɹʍʉʎ� ɷɸʀʃʏɻʎ� ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲʎ͕� ʖʌɻʍɿʅʉʋʉɿɸʀʏɲɿ� ɶɿɲ� ʆɲ�

ʋɲʌʉʐʍɿɲʍʏʉʑʆ�ʏɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ʏʘʆ�ɸʆɸʌɶɸɿʙʆ�ɴɸʄʏʀʘʍɻʎ͘� 

Ʌɸʌɿʉʖɼ�ɀɸʏɲʔʉʌɳʎ�

Ʌʊʌʘʆ 
Ʌɸʌɿʉʖɼ�Ȼʍʖʑʉʎ 

Ʌɸʌɿʉʖɼ�Ȼʍʖʑʉʐʍɲʎ�

Ⱦɲʏɳʍʏɲʍɻʎ 
Ʌɸʌɿʉʖɼ�ȴʌɳʍɻʎ 

ȰɅ
Ƀ
ȴɃ

ɇȸ
 

ɇȸɀȰɁɈȻȾɃɈȸɈȰ 

ɉʗ
ɻʄ

ɼ 
ɍɲ

ʅɻ
ʄɼ

 

ɉʗɻʄɼ ɍɲʅɻʄɼ 

ȭɖɛɊȽ�͛Ǥ͞ǣ�ȟɇəɀɏȽɊɊȽ�ȟɏəɐɄɑ 
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Ɉʉ�ɷɿɳɶʌɲʅʅɲ�ɴɸʄʏʀʘʍɻʎ�ʖʘʌʀɺɸʏɲɿ�ʃɲɿ�ɲʐʏʊ�ʍɸ�ʏɹʍʍɸʌɲ�ʏɸʏɲʌʏɻʅʊʌɿɲ͕�ɲʆɳʄʉɶɲ�ʅɸ�ʏɻʆ�

ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲ�ʃɲɿ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲ�ʏʉʐ�ɸʃɳʍʏʉʏɸ�ʃʌɿʏɻʌʀʉʐ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʃɲɿ�ʅɸ�ɲʐʏɼʆ�ʏɻ�

ʄʉɶɿʃɼ�ʋʌʉʍɷɿʉʌʀɺʉʆʏɲɿ�ʉɿ�ʋʌʉʏɸʌɲɿʊʏɻʏɸʎ�ɴɸʄʏʀʘʍɻʎ͘�Ʌɿʉ�ʍʐɶʃɸʃʌɿʅɹʆɲ͗ 

 

ϭ͘ Ʌʌʙʏɻ�ʋʌʉʏɸʌɲɿʊʏɻʏɲ͗�Ƀɿ�ɷɿɲʍʏɳʍɸɿʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʋʉʐ�ɲʋʉʏɸʄʉʑʆʏɲɿ�ɲʋʊ�ʅɸɶɳʄɻ�

ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲ͕�ɸʆʙ�ʉɿ�ʋɸʄɳʏɸʎ�ɷɸʆ�ɸʅʔɲʆʀɺʉʆʏɲɿ�ɲʋɲɿʏɻʏɿʃʉʀ͘� 

Ϯ͘ ȴɸʑʏɸʌɻ�ʋʌʉʏɸʌɲɿʊʏɻʏɲ͗�Ƀɿ�ɷɿɲʍʏɳʍɸɿʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʋʉʐ�ɸʀʏɸ�ɸʅʔɲʆʀɺʉʐʆ�ʅɸɶɳʄɻ�

ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲ�ʃɲɿ�ʅɸɶɳʄɻ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲ͕�ɸʀʏɸ�ʅɿʃʌɼ�ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲ͕�ɸʆʙ�

ʉɿ�ʋɸʄɳʏɸʎ�ɷɸʆ�ɸʀʆɲɿ�ɲʋɲɿʏɻʏɿʃʉʀ͘ 

ϯ͘ Ɉʌʀʏɻ�ʋʌʉʏɸʌɲɿʊʏɻʏɲ͗�Ƀɿ�ɷɿɲʍʏɳʍɸɿʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʋɲʌʉʐʍɿɳɺʉʐʆ�ʅɿʃʌɼ�

ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲ�ʃɲɿ�ʅɸɶɳʄɻ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲ͘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ϯɻ�ɅɆɃɈȵɆȰȻɃɈȸɈȰ 

;ʖɲʅɻʄɼ�

ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲͬʅɸɶɳʄɻ�

ʋʌʉʍʋɳɽɸɿɲͿ 

Ϯɻ�ɅɆɃɈȵɆȰȻɃɈȸɈȰ 

;ʐʗɻʄɼ�

ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲͬʅɸɶɳʄɻ�

ʋʌʉʍʋɳɽɸɿɲͿ 

Ϯɻ�ɅɆɃɈȵɆȰȻɃɈȸɈȰ 

;ʖɲʅɻʄɼ�

ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲͬʅɿʃʌɼ�

ʋʌʉʍʋɳɽɸɿɲͿ 

ϭɻ�ɅɆɃɈȵɆȰȻɃɈȸɈȰ 

;ʐʗɻʄɼ�

ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲͬʅɿʃʌɼ�

ʋʌʉʍʋɳɽɸɿɲͿ 

ȰɅɃɈȵȿȵɇɀȰɈȻȾɃɈȸɈȰ 

ɉʗ
ɻʄ

ɼ 
ɍɲ

ʅɻ
ʄɼ

 

ɉʗɻʄɼ ɍɲʅɻʄɼ 

ȰɅ
ȰȻ
Ɉȸ

ɈȻ
ȾɃ

Ɉȸ
ɈȰ

 

ȭɖɛɊȽ�͛Ǥ͟ǣ�ȟɇəɀɏȽɊɊȽ�ȝɂɉɒɜɘɐɄɑ 
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ϯ͘Ϯ͘ ɅȰɆȰȳɃɁɈȻȾȸ�ȰɁȰȿɉɇȸ�;&��dKZ��E�>z^/^Ϳ 

 

ϯ͘Ϯ͘ϭ͘ ȵȻɇȰȳɏȳȸ 

 
ȸ�ʋɲʌɲɶʉʆʏɿʃɼ�ɲʆɳʄʐʍɻ�;ĨĂĐƚŽƌ�ĂŶĂůǇƐŝƐͿ�ɸʀʆɲɿ�ʅɿɲ�ʍʏɲʏɿʍʏɿʃɼ�ʅɹɽʉɷʉʎ�ɻ�ʉʋʉʀɲ�ʍʏʉʖɸʑɸɿ�

ʍʏʉʆ�ʋɸʌɿʉʌɿʍʅʊ�ʏʘʆ�ʋɲʌɲʏɻʌʉʑʅɸʆʘʆ�ʅɸʏɲɴʄɻʏʙʆ�ʍɸ�ʄɿɶʊʏɸʌɸʎ�ʄɲʆɽɳʆʉʐʍɸʎ�ʅɸʏɲɴʄɻʏɹʎ͕�ʉɿ�

ʉʋʉʀɸʎ� ɹʖʉʐʆ� ʃʉɿʆɼ� ɷɿɲʃʑʅɲʆʍɻ� ʃɲɿ� ʉʆʉʅɳɺʉʆʏɲɿ� ʋɲʌɳɶʉʆʏɸʎ͘� ȸ� ʍʐɶʃɸʃʌɿʅɹʆɻ� ɷɿɲɷɿʃɲʍʀɲ�

ʖɲʌɲʃʏɻʌʀɺɸʏɲɿ�ʃɲɿ�ʘʎ�ɷɿɲɷɿʃɲʍʀɲ�ʅɸʀʘʍɻʎ�ɷɿɲʍʏɳʍɸʘʆ͕�ʃɲɽʙʎ�ʉ�ʃʑʌɿʉʎ�ʍʃʉʋʊʎ�ʏɻʎ�ɸʀʆɲɿ�ʆɲ�

ɲʆʏɿʃɲʏɲʍʏɼʍɸɿ� ɹʆɲʆ� ʅɸɶɳʄʉ� ɲʌɿɽʅʊ� ʅɸʏɲɴʄɻʏʙʆ� ʍɸ� ɹʆɲʆ� ʅɿʃʌʊʏɸʌʉ� ɲʌɿɽʅʊ� ɲʆɸʇɳʌʏɻʏʘʆ�

ʅɸʏɲɴʄɻʏʙʆ�;ʋɲʌɳɶʉʆʏɸʎͿ͘� 

ɉʋɳʌʖʉʐʆ�ɷʑʉ�ɸʀɷɻ�ʋɲʌɲɶʉʆʏɿʃɼʎ�ɲʆɳʄʐʍɻʎ͘�ȸ�ʋʌʙʏɻ�ɸʀʆɲɿ�ɻ�ȴɿɸʌɸʐʆɻʏɿʃɼ�Ʌɲʌɲɶʉʆʏɿʃɼ�

Ȱʆɳʄʐʍɻ�;�ǆƉůŽƌĂƚŽƌǇ�&ĂĐƚŽƌ��ŶĂůǇƐŝƐͿ͕�ɻ�ʉʋʉʀɲ�ʍʏʉʖɸʑɸɿ�ʍʏɻʆ�ɲʆɲʃɳʄʐʗɻ�ʋɲʌɲɶʊʆʏʘʆ�ʃɲɿ�ʍʏɻ�

ʍʐʍʖɹʏɿʍɻ� ʏʘʆ� ʅɸʏɲɴʄɻʏʙʆ� ʅɸʏɲʇʑ� ʏʉʐʎ͘� Ɉʉ� ɷɸʑʏɸʌʉ� ɸʀɷʉʎ� ʋɲʌɲɶʉʆʏɿʃɼʎ� ɲʆɳʄʐʍɻʎ� ɸʀʆɲɿ� ɻ�

ȵʋɿɴɸɴɲɿʘʏɿʃɼ�Ʌɲʌɲɶʉʆʏɿʃɼ�Ȱʆɳʄʐʍɻ�;�ŽŶĮƌŵĂƚŽƌǇ�&ĂĐƚŽƌ��ŶĂůǇƐŝƐͿ͕�ɻ�ʉʋʉʀɲ�ʖʌɻʍɿʅʉʋʉɿɸʀʏɲɿ�

ɶɿɲ�ʏɻʆ�ɸʋɿɴɸɴɲʀʘʍɻ�ʏʘʆ�ʋʌʉʍɷɿʉʌɿʍʏɿʃʙʆ�ʅɸʏɲɴʄɻʏʙʆ�ʋʉʐ�ʖʌɻʍɿʅʉʋʉɿʉʑʆʏɲɿ�ɶɿɲ�ʏɻʆ�ʅɹʏʌɻʍɻ�

ʍʐɶʃɸʃʌɿʅɹʆʘʆ�ʋɲʌɲɶʊʆʏʘʆ͘� 

 ȸ� ʖʌɼʍɻ� ʏɻʎ� ʋɲʌɲɶʉʆʏɿʃɼʎ� ɲʆɳʄʐʍɻʎ� ɸʀʆɲɿ� ɸʐʌɹʘʎ� ɶʆʘʍʏɼ� ʃɲɿ� ʖʌɻʍɿʅʉʋʉɿɸʀʏɲɿ� ʍɸ�

ʃɲɽɻʅɸʌɿʆɼ�ɴɳʍɻ�ʃɲɿ�ʍɸ�ɷɿɲʔʊʌʉʐʎ�ʏʉʅɸʀʎ͘�ȸ�ɿʃɲʆʊʏɻʏɲ�ʏɻʎ�ʆɲ�ɲʋʄʉʋʉɿɸʀ�ʃɲɿ�ʆɲ�ʉʅɲɷʉʋʉɿɸʀ�

ʃʉɿʆɹʎ�ʅɸʏɲɴʄɻʏɹʎ�ʍɸ�ʋɲʌɳɶʉʆʏɸʎ͕�ʏɻʆ�ʃɲɽɿʍʏɳ�ɿɷɿɲʀʏɸʌɲ�ʖʌɼʍɿʅɻ�ʍɸ�ʅɸʄɹʏɸʎ�ʋʉʐ�ɲʋɲʌʏʀɺʉʆʏɲɿ�

ɲʋʊ�ʋʉʄʄɹʎ�ʅɸʏɲɴʄɻʏɹʎ͕�ʊʋʘʎ�ɶɿɲ�ʋɲʌɳɷɸɿɶʅɲ�ʏɲ�ɸʌʘʏɻʅɲʏʉʄʊɶɿɲ͘�Ɉɲ�ɸʌʘʏɻʅɲʏʉʄʊɶɿɲ�ʅʋʉʌɸʀ�

ʆɲ� ɲʋɲʌʏʀɺʉʆʏɲɿ� ɲʋʊ� ɸʌʘʏɼʍɸɿʎ� ɶɿɲ� ʏɻʆ� ɿʃɲʆʉʋʉʀɻʍɻ� ɲʏʊʅʘʆ͕� ʏɻ� ʍʐʅʋɸʌɿʔʉʌɳ� ʏʘʆ�

ʃɲʏɲʆɲʄʘʏʙʆ�ɼ�ʏʘʆ�ɸʌɶɲɺʉʅɹʆʘʆ�ʃ͘ʄʋ͘͘ 

 

ϯ͘Ϯ͘Ϯ͘ ɅȰɆɃɉɇȻȰɇȸ�ȰɅɃɈȵȿȵɇɀȰɈɏɁ�ɅȰɆȰȳɃɁɈȻȾȸɇ�ȰɁȰȿɉɇȸɇ� 

 
ȳɿɲ�ʆɲ�ɸʔɲʌʅʉʍʏɸʀ�ɻ�ʋɲʌɲɶʉʆʏɿʃɼ�ɲʆɳʄʐʍɻ�ʖʌɸɿɳɺɸʏɲɿ�ɲʌʖɿʃɳ�ʆɲ�ʏɻʌʉʑʆʏɲɿ�ʉʌɿʍʅɹʆɸʎ�

ʋʌʉʒʋʉɽɹʍɸɿʎ�ʊʍʉʆ�ɲʔʉʌɳ�ʏɿʎ�ʅɸʏɲɴʄɻʏɹʎ�ʏʉʐ�ɷɸʀɶʅɲʏʉʎ�ʋʉʐ�ʋʌʊʃɸɿʏɲɿ�ʆɲ�ʏɸɽʉʑʆ�ɶɿɲ�ɲʆɳʄʐʍɻ͘�

Ȱʌʖɿʃɳ͕� ʉɿ� ʅɸʏɲɴʄɻʏɹʎ� ʋʌɹʋɸɿ� ʆɲ� ɸʀʆɲɿ� ʍʐʆɸʖɸʀʎ� ɼ� ʏɲʃʏɿʃɹʎ͕� ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ʅʋʉʌʉʑʆ� ʆɲ�

ɲʇɿʉʄʉɶɻɽʉʑʆ�ʃɲɿ�ʆɲ�ʅɸʏʌɻɽʉʑʆ�ɲʋʊ�ʏʉʐʎ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ͘�Ȱʃʊʅɲ͕�ʍɻʅɲʆʏɿʃɼ�ʋʌʉʒʋʊɽɸʍɻ�ɸʀʆɲɿ�

ʉɿ� ʅɸʏɲɴʄɻʏɹʎ� ʆɲ� ʋɲʌʉʐʍɿɳɺʉʐʆ� ɸʋɲʌʃɼ� ʍʐʍʖɹʏɿʍɻ� ʅɸʏɲʇʑ� ʏʉʐʎ͘� Ʌɿʉ� ʍʐɶʃɸʃʌɿʅɹʆɲ͕� ɲʐʏʊ��
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ɸʋɿʏʐɶʖɳʆɸʏɲɿ�ʅɹʍʘ�ʏʉʐ�ʋʀʆɲʃɲ�ʍʐʍʖɸʏʀʍɸʘʆ�ʏʘʆ�ɺɸʐɶʙʆ�ʏʘʆ�ʅɸʏɲɴʄɻʏʙʆ�;�ŽƌƌĞůĂƟŽŶ�DĂƚƌŝǆͿ͘�

Ƀɿ�ʅɸʏɲɴʄɻʏɹʎ�ʋʌɹʋɸɿ�ʆɲ�ʋɲʌʉʐʍɿɳɺʉʐʆ�ɴɲɽʅʊ�ʍʐʍʖɹʏɿʍɻʎ�ƌ�ʅɸɶɲʄʑʏɸʌʉ�ɼ�ʀʍʉ�ʏʉʐ�Ϭ͕ϯ͘�Ȱʃʊʅɲ͕�

ɻ�ʃɲʏɲʄʄɻʄʊʏɻʏɲ�ʏʘʆ�ʅɸʏɲɴʄɻʏʙʆ�ɶɿɲ�ʋɲʌɲɶʉʆʏɿʃɼ�ɲʆɳʄʐʍɻ�ʋɲʌʉʐʍɿɳɺɸʏɲɿ�ʃɲɿ�ɲʋʊ�ʏʉʆ�ɷɸʀʃʏɻ�

<ĂŝƐĞƌͲDĞǇĞƌͲKůŬŝŶ�;ȾɀɃͿ͕�ʉ�ʉʋʉʀʉʎ�ɷɹʖɸʏɲɿ�ʏɿʅɹʎ�ʍʏʉ�ɷɿɳʍʏɻʅɲ�;Ϭ͕�ϭͿ�ʃɲɿ�ʅɹʍʘ�ʏɻʎ�ʏɿʅɼʎ�ʏʉʐ͕�

ɶʀʆɸʏɲɿ�ɲʆʏɿʄɻʋʏʊ�ɸɳʆ�ʉɿ�ʅɸʏɲɴʄɻʏɹʎ�ʍʐʍʖɸʏʀɺʉʆʏɲɿ�ʅɸʏɲʇʑ�ʏʉʐʎ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ɻ�ʋɲʌɲɶʉʆʏɿʃɼ�

ɲʆɳʄʐʍɻ�ʆɲ�ɸʀʆɲɿ�ɲʃʌɿɴɼʎ�ʊʍʉʆ�ɲʔʉʌɳ�ʏʉʐʎ�ʏɸʄɿʃʉʑʎ�ʋɲʌɳɶʉʆʏɸʎ͘�Ƀɿ�ʏɿʅɹʎ�ʅɿʃʌʊʏɸʌɸʎ�ʏʉʐ�Ϭ͕ϱ�

ɷɸʆ� ɽɸʘʌʉʑʆʏɲɿ� ɲʋʉɷɸʃʏɹʎ� ɶɿɲ� ʏɻ� ʍʐʆɹʖɿʍɻ� ʏɻʎ�ʋɲʌɲɶʉʆʏɿʃɼʎ� ɲʆɳʄʐʍɻʎ͕� ɸʆʙ� ɸɳʆ� ʉ� ɷɸʀʃʏɻʎ�

ʃʐʅɲʀʆɸʏɲɿ� ɶʑʌʘ� ʏɻʎ� ʏɿʅɼʎ� ʏʉʐ� Ϭ͕ϴ� ʏʊʏɸ� ɻ� ʏɿʅɼ� ɲʐʏɼ� ɽɸʘʌɸʀʏɲɿ� ɲʌʃɸʏɼ� ɶɿɲ� ʏɻ� ʍʐʆɹʖɿʍɻ� ʏɻʎ�

ʅɸɽʊɷʉʐ͘� Ȱʃʊʅɲ͕� ɲʃʉʄʉʐɽɸʀ� ʉ� ɷɸʀʃʏɻʎ� DĞĂƐƵƌĞƐ� ŽĨ� ^ĂŵƉůŝŶŐ� �ĚĞƋƵĂĐǇ� ;D^�Ϳ͕� ʉ� ʉʋʉʀʉʎ�

ʋʌʉʍɷɿʉʌʀɺɸɿ� ʏɻʆ� ʃɲʏɲʄʄɻʄʊʄɻʏɲ� ʏɻʎ� ʃɳɽɸ� ʅɸʏɲɴʄɻʏɼʎ� ʇɸʖʘʌɿʍʏɳ͕� ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ�

ʖʌɻʍɿʅʉʋʉɿɻɽɸʀ�ʍʏɻ�ʅɹɽʉɷʉ͘�Ƀɿ�ʏɿʅɹʎ�ʃɳʏʘ�ʏʉʐ�Ϭ͕ϱ�ɷɸʀʖʆʉʐʆ�ɲʃɲʏɲʄʄɻʄʊʏɻʏɲ͕�ɸʆʙ�ʉɿ�ʏɿʅɹʎ�ʋʉʐ�

ɴʌʀʍʃʉʆʏɲɿ�ʃʉʆʏɳ�ʍʏɻʆ�ʅʉʆɳɷɲ�ɷɸʀʖʆʉʐʆ�ʃɲʏɲʄʄɻʄʊʄɻʏɲ�ɶɿɲ�ʖʌɼʍɻ͘ 

Ⱦɲʏɳ� ʏɻʆ�ʍʐʆɹʖɸɿɲ� ʏɻʎ� ʅɸɽʊɷʉʐ� ʃɲɿ� ɸʔʊʍʉʆ� ʉɿ� ʋɲʌɲʋɳʆʘ� ʏɿʅɹʎ� ɸʀʆɲɿ� ʉɿ� ʋʌɹʋʉʐʍɸʎ͕�

ɷɻʅɿʉʐʌɶɸʀʏɲɿ�ʉ�ʋʀʆɲʃɲʎ��ŽŵŵƵŶĂůŝƟĞƐ͕�ʉ�ʉʋʉʀʉʎ�ʋɲʌʉʐʍɿɳɺɸɿ�ʏʉ�ʋʉʍʉʍʏʊ�ʅɸʏɲɴʉʄɼʎ�ʏɻʎ�ʃɳɽɸ�

ʅɸʏɲɴʄɻʏɼʎ͕� ʏʉ� ʉʋʉʀʉ� ɸʌʅɻʆɸʑɸʏɲɿ� ɲʋʊ� ʏʉʐʎ� ʋɲʌɳɶʉʆʏɸʎ͘� Ȼɷɲʆɿʃɹʎ� ʃɲɿ� ɸʋɿɽʐʅɻʏɹʎ� ʏɿʅɹʎ�

ɽɸʘʌʉʑʆʏɲɿ� ʉɿ� ʏɿʅɹʎ� ɳʆʘ� ʏʉʐ� Ϭ͕ϱ͘� ɀɹʍʘ� ʏʉʐ� ʍʐɶʃɸʃʌɿʅɹʆʉʐ� ʋʀʆɲʃɲ� ɶʀʆɸʏɲɿ� ɲʆʏɿʄɻʋʏɼ� ɻ�

ʍɻʅɲʆʏɿʃʊʏɻʏɲ�ʃɲɿ�ɻ�ʍʐʅʅɸʏʉʖɼ�ʏɻʎ�ʃɳɽɸ�ʅɸʏɲɴʄɻʏɼʎ�ʍʏɻ�ɷɻʅɿʉʐʌɶʀɲ�ʏʘʆ�ʏɸʄɿʃʙʆ�ʋɲʌɲɶʊʆʏʘʆ͘� 

�ȶʆɲ�ɲʃʊʅɻ�ɷɸɷʉʅɹʆʉ�ʋʉʐ�ɸʅʔɲʆʀɺɸʏɲɿ�ʅɹʍʘ�ʏɻʎ�ʖʌɼʍɻʎ� ʏɻʎ�ʋɲʌɲɶʉʆʏɿʃɼʎ�ɲʆɳʄʐʍɻʎ�

ɸʀʆɲɿ�ʉ�ʋʀʆɲʃɲʎ�ʍʐʆʉʄɿʃɼʎ�ɸʌʅɻʆɸʐɽɸʀʍɲʎ�ɷɿɲʃʑʅɲʆʍɻʎ͕�ʉ�ʉʋʉʀʉʎ�ʅɹʍʘ�ʏʉʐ�й�ŽĨ�sĂƌŝĂŶĐĞ�ʅɲʎ�

ɷɸʀʖʆɸɿ� ʏʉ�ʋʉʍʉʍʏʊ�ɷɿɲʃʑʅɲʆʍɻʎ�ʏʉ�ʉʋʉʀʉ�ɸʌʅɻʆɸʑɸʏɲɿ�ɲʋʊ�ʏʉʆ�ʋɲʌɳɶʉʆʏɲ͘� �ɀɸ�ʄʀɶɲ�ʄʊɶɿɲ͕�

ʅɹʍʘ�ʏʉʐ�ʍʐɶʃɸʃʌɿʅɹʆʉʐ�ʋʀʆɲʃɲ�ɲʋʉʔɲʍʀɺɸʏɲɿ�ʉ�ɲʌɿɽʅʊʎ�ʏʘʆ�ʏɸʄɿʃʙʆ�ʋɲʌɲɶʊʆʏʘʆ͕�ʅɸ�ʏɻʆ�ʋɿʉ�

ʍʐʆɻɽɿʍʅɹʆɻ�ɸʋɿʄʉɶɼ�ʆɲ�ɸʀʆɲɿ�ʉɿ�ʋɲʌɳɶʉʆʏɸʎ�ʋʉʐ�ɷɹʖʉʆʏɲɿ�ɿɷɿʉʏɿʅɼ�ɳʆʘ�ʏɻʎ�ʅʉʆɳɷɲʎ͘� 

Ȼɷɿɲʀʏɸʌɲ�ʍɻʅɲʆʏɿʃʊ�ʃɲɿ�ʖɲʌɲʃʏɻʌɿʍʏɿʃʊ�ɶʌɳʔɻʅɲ�ʋʉʐ�ɷɻʅɿʉʐʌɶɸʀʏɲɿ�ʅɹʍʘ�ʏɻʎ�ʖʌɼʍɻʎ�

ʏɻʎ�ʋɲʌɲɶʉʆʏɿʃɼʎ�ɲʆɳʄʐʍɻʎ�ɸʀʆɲɿ�ʏʉ�^ĐƌĞĞ�WůŽƚ͕�ʏʉ�ʉʋʉʀʉ�ɲʋɲʌʏʀɺɸʏɲɿ�ɲʋʊ�ʏɿʎ�ɿɷɿʉʏɿʅɹʎ�ʃɲɿ�ʏʉʐʎ�

ʋɲʌɳɶʉʆʏɸʎ͘� Ɉʉ� ʍʐɶʃɸʃʌɿʅɹʆʉ� ɶʌɳʔɻʅɲ� ɲʃʉʄʉʐɽɸʀ� ʏɻ� ʄʉɶɿʃɼ� ʏʉʐ� ʋʀʆɲʃɲ� ʍʐʆʉʄɿʃɼʎ�

ɸʌʅɻʆɸʐɽɸʀʍɲʎ�ɷɿɲʃʑʅɲʆʍɻʎ�ʃɲɿ�ɴʉɻɽɳɸɿ�ʆɲ�ɲʆʏɿʄɻʔɽʉʑʅɸ�ʏʉʆ�ʏɸʄɿʃʊ�ɲʌɿɽʅʊ�ʏʘʆ�ʋɲʌɲɶʊʆʏʘʆ�

ʋʉʐ� ɽɲ� ɲʆɲʄʐɽʉʑʆ͘� ɇʏʉ� ʍʐɶʃɸʃʌɿʅɹʆʉ� ɶʌɳʔɻʅɲ͕� ɲʆɲɺɻʏʉʑʅɸ� ʏʉ� ʄɸɶʊʅɸʆʉ� ͞ĞůďŽǁ� ƉŽŝŶƚ͟� ʏʉ�

ʉʋʉʀʉ�ʉʌʀɺɸɿ�ʏʉ�ɷɿɲʖʘʌɿʍʅʊ�ʏʘʆ�ʍɻʅɲʆʏɿʃʙʆ�ʃɲɿ�ʅɻ�ʍɻʅɲʆʏɿʃʙʆ�ʋɲʌɲɶʊʆʏʘʆ�ʃɲɿ�ɸʋɿʏʐɶʖɳʆɸʏɲɿ�

ʅɹʍʘ�ʏʉʐ�ʋʉʍʉʍʏʉʑ�ɷɿɲʃʑʅɲʆʍɻʎ�ʋʉʐ�ʋɲʌʉʐʍɿɳɺʉʐʆ�ʉɿ�ʋɲʌɳɶʉʆʏɸʎ͘ 
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Ɉɹʄʉʎ͕� ʉ� ʋɿʉ� ʍɻʅɲʆʏɿʃʊʎ� ʋʀʆɲʃɲʎ� ʏɻʎ� ʅɸɽʊɷʉʐ� ɸʀʆɲɿ� ʉ� ZŽƚĂƚĞĚ� �ŽŵƉŽŶĞŶƚ�DĂƚƌŝǆ͕� ʉ�

ʉʋʉʀʉʎ� ɴʉɻɽɳɸɿ� ʏɸʄɿʃʙʎ� ʆɲ� ʉʅɲɷʉʋʉɿɻɽʉʑʆ� ʉɿ� ʅɸʏɲɴʄɻʏɹʎ� ʍɸ� ʋɲʌɳɶʉʆʏɸʎ� ʃɲɿ� ʆɲ� ɸʇɲʖɽʉʑʆ�

ʍɻʅɲʆʏɿʃɳ�ɲʋʉʏɸʄɹʍʅɲʏɲ͘�ȸ�ʃɳɽɸ�ʅɸʏɲɴʄɻʏɼ�ɷɹʖɸʏɲɿ�ʅɿɲ�ʏɿʅɼ�ʔʊʌʏɿʍɻʎ�ʍɸ�ʃɳɽɸ�ʋɲʌɳɶʉʆʏɲ�ʃɲɿ�

ɻ�ʅɸɶɲʄʑʏɸʌɻ�ʏɿʅɼ�ʔʊʌʏɿʍɻʎ�ʍɻʅɲʀʆɸɿ�ʃɲɿ�ɲʆʏɿʍʏʉʀʖɿʍɻ�ʍʏʉʆ�ʍʐɶʃɸʃʌɿʅɹʆʉ�ʋɲʌɳɶʉʆʏɲ͘�Ȱʔʉʑ�

ʉʄʉʃʄɻʌʘɽɸʀ�ɻ�ɷɿɲɷɿʃɲʍʀɲ͕�ʉʅɲɷʉʋʉɿʉʑʆʏɲɿ�ʉɿ�ʅɸʏɲɴʄɻʏɹʎ�ʍɸ�ʋɲʌɳɶʉʆʏɸʎ�ʃɲɿ�ɷɹʖʉʆʏɲɿ�ʃɲɿ�ʏɻʆ�

ɲʆɳʄʉɶɻ� ʏɸʄɿʃɼ� ʉʆʉʅɲʍʀɲ� ɲʆɳʄʉɶɲ� ʅɸ� ʏɿʎ� ʔʉʌʏʀʍɸɿʎ� ʅɸʏɲɴʄɻʏʙʆ� ʋʉʐ� ɷɹʖʏɻʃɸ� ʉ� ʃɳɽɸ�

ʋɲʌɳɶʉʆʏɲʎ͘� 
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ϰ͘ ɇɍȵȴȻȰɇɀɃɇ�ȵɆɏɈȸɀȰɈɃȿɃȳȻɃɉ�ȾȰȻ�ȵɆȵɉɁȰɇ 

 

ϰ͘ϭ͘ ȵȻɇȰȳɏȳȸ 

 

ɇʏɻ�ʍʐɶʃɸʃʌɿʅɹʆɻ�ɹʌɸʐʆɲ�ʋʌɲɶʅɲʏʉʋʉɿɼɽɻʃɸ�ʅɹʏʌɻʍɻ� ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʘʆ�ʐʋʉʗɼʔɿʘʆ�

ɷɿɷɲʃʏʊʌʘʆ�ʍʏɲ�ȵʄʄɻʆɿʃɳ�Ʌɲʆɸʋɿʍʏɼʅɿɲ͕�ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ɶʀʆɸɿ� ɷɿɸʌɸʑʆɻʍɻ�ʏʘʆ�ʋɲʌɲɶʊʆʏʘʆ�

ʋʉʐ�ɸʋɻʌɸɳɺʉʐʆ�ʏɻʆ�ɷɿɷɲʃʏʉʌɿʃɼ�ʏʉʐʎ�ɸʅʋɸɿʌʀɲ͕�ɸʀʏɸ�ɽɸʏɿʃɳ͕�ɸʀʏɸ�ɲʌʆɻʏɿʃɳ͘�ȸ�ʅɸʄɹʏɻ�ɲʐʏɼ�ɸʀʆɲɿ�

ɸʅʋʆɸʐʍʅɹʆɻ�ɲʋʊ�Ʌɲʆɸʋɿʍʏɼʅɿɲ�ʏʉʐ�ɸʇʘʏɸʌɿʃʉʑ͘�ȸ�ʐʋɳʌʖʉʐʍɲ�ɴɿɴʄɿʉɶʌɲʔʀɲ�ɸʀʆɲɿ�ɸʍʏɿɲʍʅɹʆɻ�

ʃʐʌʀʘʎ� ʍʏɲ� ɷɿɸɽʆɼ� Ʌɲʆɸʋɿʍʏɼʅɿɲ� ʃɲɿ� ɷɸʆ� ɹʖɸɿ� ʐʋɳʌʇɸɿ� ɲʆʏʀʍʏʉɿʖɻ� ɸʌɸʐʆɻʏɿʃɼ� ʅɸʄɹʏɻ� ɶɿɲ� ʏɲ�

ɸʄʄɻʆɿʃɳ�Ʌɲʆɸʋɿʍʏɼʅɿɲ͘� 

ȸ�ʋɲʌʉʑʍɲ�ʅɸʄɹʏɻ�ɹʖɸɿ�ʘʎ�ʃʑʌɿʉ�ʍʃʉʋʊ�ʏɻ�ʅɹʏʌɻʍɻ�ʏɻʎ�ʍʐʆʉʄɿʃɼʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʘʆ�

ʐʋʉʗɼʔɿʘʆ� ɷɿɷɲʃʏʊʌʘʆ͕� ɲʄʄɳ� ʃɲɿ� ʏɻ� ʅɹʏʌɻʍɻ� ʏʘʆ� ɸʋɿʅɹʌʉʐʎ� ʃʌɿʏɻʌʀʘʆ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʋʉʐ�

ɸʋɻʌɸɳɺʉʐʆ� ɸʅʔɲʆʙʎ� ʏɻʆ� ɸʅʋɸɿʌʀɲ� ʏʘʆ� ʀɷɿʘʆ͘� ȵʋɿʋʄɹʉʆ͕� ʋʌɲɶʅɲʏʉʋʉɿɸʀʏɲɿ� ʅɸʄɹʏɻ� ɶɿɲ� ʏɻ�

ɴɲʌʑʏɻʏɲ�ʏʘʆ�ʃʌɿʏɻʌʀʘʆ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɸʆʏʉʋɿʍʏʉʑʆ�ʉɿ�ʍʐɶʃɸʃʌɿʅɹʆɸʎ�ʃɲʏɻɶʉʌʀɸʎ�ɼ�ʃʌɿʏɼʌɿɲ�

ʋʉʐ�ʖʌɸɿɳɺʉʆʏɲɿ�ɳʅɸʍɻ�ɴɸʄʏʀʘʍɻ�ɶɿɲ�ʏɻʆ�ɲʆɲɴɳɽʅɿʍɻ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʘʆ�ʔʉɿʏɻʏʙʆ͘�� 

Ʌɿʉ� ʍʐɶʃɸʃʌɿʅɹʆɲ͕� ɷɻʅɿʉʐʌɶɼɽɻʃɸ� ɹʆɲ� ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ͕� ʏʉ� ʉʋʉʀʉ� ɲʋʉʏɹʄɸʍɸ� ʃɲɿ� ʏʉ�

ʃʑʌɿʉ� ɸʌɶɲʄɸʀʉ� ɳʆʏʄɻʍɻʎ� ɷɸɷʉʅɹʆʘʆ� ʏɻʎ� ʍʐɶʃɸʃʌɿʅɹʆɻʎ� ɹʌɸʐʆɲʎ͘� Ɉʉ� ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ�

ɷɿɲʆɸʅɼɽɻʃɸ�ʅɹʍʘ�ɻʄɸʃʏʌʉʆɿʃɼʎ�ʅʉʌʔɼʎ͕�ɷɿɲʍʔɲʄʀɺʉʆʏɲʎ�ʏɻʆ�ɲʆʘʆʐʅʀɲ�ʏʘʆ�ɲʋɲʆʏɼʍɸʘʆ�ɲʄʄɳ�

ʃɲɿ�ʏɻʆ�ɸɽɸʄʉʆʏɿʃɼ�ʍʐʅʅɸʏʉʖɼ�ʏʘʆ�ʔʉɿʏɻʏʙʆ͘�ȸ�ʍʑʆʏɲʇɻ�ʏʉʐ�ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ�ɲʃʉʄʉʑɽɻʍɸ�ʏɿʎ�

ɴɲʍɿʃɹʎ�ɲʌʖɹʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉʐʎ�&ůŽǁĞƌ͕�ϭϵϵϯ͕�ȳʌɻɶʉʌʉʑɷɻʎ�ʃɲɿ�ɇʀʍʃʉʎ͕�ϮϬϬϬ͘�Ƀɿ�ɲʌʖɹʎ�ɲʐʏɹʎ�

ɲʆɲʔɹʌʉʐʆ� ʋʘʎ� ʏʉ� ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ� ʋʌɹʋɸɿ� ʆɲ� ɸʀʆɲɿ� ɲʋʄʊ� ʃɲɿ� ʃɲʏɲʆʉɻʏʊ� ɶɿɲ� ʏʉʐʎ�

ʍʐʅʅɸʏɹʖʉʆʏɸʎ͘� ȴɸʑʏɸʌʉʆ͕� ʉɿ� ɸʌʘʏɼʍɸɿʎ� ʋʌɹʋɸɿ� ʆɲ� ɸʀʆɲɿ� ʍʐɶʃɸʃʌɿʅɹʆɸʎ͕� ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ�

ɸʄɲʖɿʍʏʉʋʉɿɸʀʏɲɿ�ɻ�ʋɿɽɲʆʊʏɻʏɲ�ɷɻʅɿʉʐʌɶʀɲʎ�ʍʑɶʖʐʍɻʎ�ʃɲɿ�ʏɹʄʉʎ�ʆɲ�ɷɿɲʍʔɲʄʀɺɸʏɲɿ�ɻ�ɸɶʃʐʌʊʏɻʏɲ�

ʏɻʎ�ʍʐʄʄɸɶʊʅɸʆɻʎ�ʋʄɻʌʉʔʉʌʀɲʎ͘ 
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ϰ͘Ϯ͘ ȴɃɀȸ�ȵɆɏɈȸɀȰɈɃȿɃȳȻɃɉ 

 

Ɉʉ�ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ�ʋʉʐ�ɷɿɲʆɸʅɼɽɻʃɸ�ʋɸʌɿʄɳʅɴɲʆɸ�ϰ�ʍʐɶʃɸʃʌɿʅɹʆɸʎ�ɸʆʊʏɻʏɸʎ͘�ȸ�ʋʌʙʏɻ�

ɸʆʊʏɻʏɲ͕�ɼʏɲʆ�ɻ�ɸɿʍɲɶʘɶɼ�ʏʉʐ�ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ͕�ʍʏɻʆ�ʉʋʉʀɲ�ɹɶɿʆɸ�ʋɸʌɿʄɻʋʏɿʃɳ�ɲʆɲʔʉʌɳ�ʏʉʐ�

ʍʃʉʋʉʑ� ʏɻʎ� ʍʐɶʃɸʃʌɿʅɹʆɻʎ� ʅɸʄɹʏɻʎ͘� ȸ� ɷɸʑʏɸʌɻ� ɸʆʊʏɻʏɲ� ɲʋʉʏɸʄɸʀʏʉ� ɲʋʊ� ɸʌʘʏɼʍɸɿʎ�

ɷɻʅʉɶʌɲʔɿʃʉʑ�ʖɲʌɲʃʏɼʌɲ͘�Ʌɿʉ�ʍʐɶʃɸʃʌɿʅɹʆɲ͕�ʉɿ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ�ʃʄɼɽɻʃɲʆ�ʆɲ�ɲʋɲʆʏɼʍʉʐʆ�ʍɸ�

ɸʌʘʏɼʍɸɿʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʏʉ�ʔʑʄʉ͕�ʏɻʆ�ɻʄɿʃʀɲ͕�ʏɻʆ�ʉɿʃʉɶɸʆɸɿɲʃɼ�ʃɲʏɳʍʏɲʍɻ�ʍʏɻʆ�ʉʋʉʀɲ�ɴʌʀʍʃʉʆʏɲɿ�

;ɲʆ� ɸʀʆɲɿ� ʋɲʆʏʌɸʅɹʆʉɿ� ʃɲɿ� ɲʆ� ɹʖʉʐʆ� ʋɲɿɷɿɳͿ͕� ʏʉ� ɸʋʀʋɸɷʉ� ɸʃʋɲʀɷɸʐʍɻʎ� ʋʌɿʆ� ʏɻʆ� ɹʆɲʌʇɻ� ʏʉʐ�

ɷɿɷɲʃʏʉʌɿʃʉʑ�ʏʉʐʎ͕� ʏɻʆ�ɸʋɲɶɶɸʄʅɲʏɿʃɼ�ʏʉʐʎ�ʃɲʏɳʍʏɲʍɻ͕�ʏʉʆ�ʏʉʅɹɲ�ʏɻʎ�ɷɿɲʏʌɿɴɼʎ� ʏʉʐʎ�ʃɲɿ�ʏʉ�

ʊʆʉʅɲ�ʏʉʐ�Ʌɲʆɸʋɿʍʏɼʅɿʉʐ�ʋʉʐ�ɸʃʋʉʆʉʑʆ�ʏʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ʏʉʐʎ͘�Ȱʃʊʅɲ͕�ɹɶɿʆɸ�ʅɸʄɹʏɻ�ʍʖɸʏɿʃɳ�ʅɸ�

ʏʉ� ʍʏɳɷɿʉ� ʍʏʉ� ʉʋʉʀʉ� ɴʌʀʍʃʉʆʏɲɿ� ʉɿ� ʍʋʉʐɷɹʎ� ʏʉʐʎ� ʃɲɿ� ʏɻʆ� ʍʐʖʆʊʏɻʏɲ� ʋʉʐ� ɴʌʀʍʃʉʆʏɲɿ� ʍʏʉ�

Ʌɲʆɸʋɿʍʏɼʅɿʉ͘� Ɉɹʄʉʎ͕� ɸʌʘʏɼɽɻʃɲʆ� ɶɿɲ� ʏʉ� ɲʆ� ɸʀʆɲɿ� ɿʃɲʆʉʋʉɿɻʏɿʃɼ� ɻ� ɲʅʉɿɴɼ� ʏʉʐʎ͕� ɸʔʊʍʉʆ�

ʄɲʅɴɳʆʉʐʆ͘�Ʉʄɸʎ�ʉɿ�ɸʌʘʏɼʍɸɿʎ�ʋʉʐ�ɲʆɲʔɹʌɽɻʃɲʆ�ɼʏɲʆ�ʃʄɸɿʍʏʉʑ�ʏʑʋʉʐ͕�ɸʃʏʊʎ�ɲʋʊ�ʏɻʆ�ɸʌʙʏɻʍɻ�

ʏʉʐ�ʉʆʊʅɲʏʉʎ�ʏʉʐ�Ʌɲʆɸʋɿʍʏɻʅʀʉʐ�ʋʉʐ�ɸʃʋʉʆʉʑʆ�ʏʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ʏʉʐʎ͕�ʍʏɻʆ�ʉʋʉʀɲ�ʏʉ�ʊʆʉʅɲ�ʏʉʐ�

Ȼɷʌʑʅɲʏʉʎ�ɹʋʌɸʋɸ�ʆɲ�ʍʐʅʋʄɻʌʘɽɸʀ�ʉʄʉɶʌɳʔʘʎ͘� 

ɇʏɻʆ� ɸʋʉʅɹʆɻ� ɸʆʊʏɻʏɲ͕� ʉɿ� ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ� ɲʋɳʆʏɻʍɲʆ� ʍɸ� ϭϱ� ɸʌʘʏɼʍɸɿʎ� ʍʖɸʏɿʃɳ� ʅɸ� ʏɲ�

ʃʀʆɻʏʌɲ�ʋʉʐ�ʏʉʐʎ�ʙɽɻʍɲʆ�ʆɲ�ʍʐʅʅɸʏɹʖʉʐʆ�ʍɸ�ʍʋʉʐɷɹʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ɸʋɿʋɹɷʉʐ͕�ɲʄʄɳ�ʃɲɿ� ϭϱ�

ɸʌʘʏɼʍɸɿʎ� ʀɷɿʉʐ�ʖɲʌɲʃʏɼʌɲ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɿʎ�ɷʐʍʃʉʄʀɸʎ�ʋʉʐ�ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�

ɸʃʋʊʆɻʍɻʎ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ͘�Ƀɿ�ɸʌʘʏɼʍɸɿʎ�ɼʏɲʆ�ʏʑʋʉʐ�>ŝŬĞƌƚ�ʅɸ�ʃʄʀʅɲʃɲ�ɲʋʊ�ϭ�ɹʘʎ�ϱ�;ͨȴɸʆ�

ʍʐʅʔʘʆʙ�ʃɲɽʊʄʉʐͩ�ɹʘʎ�ͨɇʐʅʔʘʆʙ�ɲʋʊʄʐʏɲͩͿ͘� 

Ɉɹʏɲʌʏɻ�ɸʆʊʏɻʏɲ�ɼʏɲʆ�ʉɿ�ɸʌʘʏɼʍɸɿʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ͘�Ƀɿ�ɸʌʘʏɼʍɸɿʎ�ɲʐʏɹʎ�ʖʘʌʀʍʏɻʃɲʆ�ʍɸ�

ʏɹʍʍɸʌɲ�ʃʌɿʏɼʌɿɲ�ɿʃɲʆʉʋʉʀɻʍɻʎ͕�ɲʄʄɳ�ʃɲɿ�ʍɸ�ɸʋɿʅɹʌʉʐʎ�ʐʋʉͲʃʌɿʏɼʌɿɲ͘�Ƀɿ�ɸʌʘʏɼʍɸɿʎ�ʃʌɿʏɻʌʀʘʆ͕�

ɲʋʉʏɸʄʉʑʆʏɲʆ� ɲʋʊ͗� ʏɻʆ� ɿʃɲʆʉʋʉʀɻʍɻ� ʏɻʎ� ʐʋʉʍʏɼʌɿʇɻʎ� ɲʋʊ� ʏʉʆͬʏɻʆ� ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�

ʃɲɽɻɶɻʏɼͬʏʌɿɲ͕� ʏɻʆ� ɿʃɲʆʉʋʉʀɻʍɻ� ɲʋʊ� ʏɻʆ� ʐʋʉʍʏɼʌɿʇɻ� ɲʋʊ� ɳʄʄʉʐʎͬɸʎ� ɷɿɷɲʃʏʉʌɿʃʉʑʎ�

ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�ɼ�ɸʌɸʐʆɻʏɹʎͬʏʌɿɸʎ͕�ʏɻʆ�ɿʃɲʆʉʋʉʀɻʍɻ�ɲʋʊ�ʏɻʆ�ɸʃʋʄɼʌʘʍɻ�ʍʏʊʖʘʆ�ɶɿɲ�ʋʌʉʍʘʋɿʃɼ�

ɲʆɳʋʏʐʇɻ� ʃɲɿ͕� ʏɹʄʉʎ͕� ʏɻʆ� ɿʃɲʆʉʋʉʀɻʍɻ� ʏɻʎ� ʗʐʖʉʄʉɶɿʃɼʎ� ɸʐɻʅɸʌʀɲʎ� ʏʉʐʎ� ʃɲʏɳ� ʏɻʆ� ɷɿɳʌʃɸɿɲ�

ɸʃʋʊʆɻʍɻʎ�ʏɻʎ�ɷɿɷɲʃʏʉʌɿʃɼʎ�ɷɿɲʏʌɿɴɼʎ͘� 
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ɀɸʏɳ�ɲʋʊ�ʏɻʆ�ɲʋɳʆʏɻʍɻ�ʊʄʘʆ�ʏʘʆ�ʃʌɿʏɻʌʀʘʆ͕�ʉɿ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ�ʃʄɼɽɻʃɲʆ�ʆɲ�ɲʋɲʆʏɼʍʉʐʆ�ʍɸ�

ʅɿɲ� ʏɸʄɸʐʏɲʀɲ� ɸʌʙʏɻʍɻ�ʉʄɿʃɼʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ�ɲʋʊ�ʏɻʆ� ɸʅʋɸɿʌʀɲ� ɸʃʋʊʆɻʍɻʎ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�

ʏʉʐʎ͘� 

Ʉʄɸʎ� ʉɿ� ɸʌʘʏɼʍɸɿʎ� ʃʌɿʏɻʌʀʘʆ� ʃɲɿ� ʐʋʉͲʃʌɿʏɻʌʀʘʆ͕� ɲʄʄɳ� ʃɲɿ� ɻ� ɸʌʙʏɻʍɻ� ʉʄɿʃɼʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ͕�

ɲʋɲʆʏɼɽɻʃɲʆ�ʅɹʍʘ�ʄɸʃʏɿʃɼʎ�ʃʄʀʅɲʃɲʎ�ʋɹʆʏɸ�ɴɲɽʅʀɷʘʆ͕�ʊʋʘʎ�ɲʆɲʔɹʌɸʏɲɿ�ʋɲʌɲʃɳʏʘ͗ 

 

R Ⱦɲɽʊʄʉʐ�ɿʃɲʆʉʋʉɿɻʅɹʆʉʎͬɻ 

R ȿʀɶʉ�ɿʃɲʆʉʋʉɿɻʅɹʆʉʎͬɻ 

R Ȼʃɲʆʉʋʉɿɻʅɹʆʉʎͬɻ 

R Ʌʉʄʑ�Ȼʃɲʆʉʋʉɿɻʅɹʆʉʎͬɻ 

R Ʌɳʌɲ�Ʌʉʄʑ�Ȼʃɲʆʉʋʉɿɻʅɹʆʉʎͬɻ 

 

Ȱʆɲʄʐʏɿʃɳ�ʏʉ�ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ�ʋɲʌɲʏʀɽɸʏɲɿ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�ʏɻʎ�ɷɿʋʄʘʅɲʏɿʃɼʎ�ɸʌɶɲʍʀɲʎ͘ 

 

ϰ͘ϯ͘ ȰɁȰȿɉɇȸ�ȾɆȻɈȸɆȻɏɁ�ȻȾȰɁɃɅɃȻȸɇȸɇ 

 

Ɉɲ�ʃʌɿʏɼʌɿɲ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʋʉʐ�ɲʆɲʔɹʌɽɻʃɲʆ�ʋɲʌɲʋɳʆʘ͕�ʍʐʅɴɳʄʄʉʐʆ�ʍɻʅɲʆʏɿʃɳ�ʍʏɻʆ�

ɲʆɳɷɸɿʇɻ� ʏʘʆ� ʋɲʌɲʅɹʏʌʘʆ� ʋʉʐ� ɹʖʉʐʆ� ɽɸʏɿʃʊ� ɼ� ɲʌʆɻʏɿʃʊ� ɲʆʏʀʃʏʐʋʉ� ʍʏɻʆ� ɸʅʋɸɿʌʀɲ� ʏʘʆ�

ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ͘�Ȱʃʊʅɲ͕�ʅɸ�ʏʉ�ɷɿɲʖʘʌɿʍʅʊ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʍɸ�ʃʌɿʏɼʌɿɲ�ʅʋʉʌʉʑʆ�ʆɲ�ɸʇɲʖɽʉʑʆ�

ʍɻʅɲʆʏɿʃɳ�ʍʐʅʋɸʌɳʍʅɲʏɲ�ɶɿɲ�ʏʉ�ɴɳʌʉʎ�ʋʉʐ�ɷʀʆɸɿ�ʉͬɻ�ɸʃɳʍʏʉʏɸ�ɷɿɷɲʃʏʉʌɿʃʊʎͬɼ�ʔʉɿʏɻʏɼʎͬʏʌɿɲ�

ʍʏʉ� ʍʐɶʃɸʃʌɿʅɹʆʉ� ʃʌɿʏɼʌɿʉ͕� ʃɲɿ� ʏɻʆ� ɸʋɿʌʌʉɼ� ʏʉʐ� ʃʌɿʏɻʌʀʉʐ� ʍʏɻʆ� ɲʃɲɷɻʅɲʁʃɼ� ɸʅʋɸɿʌʀɲ͘�

Ȱʆɲʄʐʏɿʃɳ�ʏɲ�ʃʌɿʏɼʌɿɲ�ʃɲɿ�ʏɲ�ʐʋʉͲʃʌɿʏɼʌɿɲ�ʋʉʐ�ɲʋɲʆʏɼɽɻʃɲʆ�ɲʋʊ�ʏʉʐʎ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ�ɸʀʆɲɿ�ʏɲ�

ɸʇɼʎ͗ 

 

ϭ͘ Ȱʃɲɷɻʅɲʁʃɼ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�ʃɲɽɻɶɻʏɼͬʏʌɿɲ͗� 

ɇʏʉ�ʍʐɶʃɸʃʌɿʅɹʆʉ�ʃʌɿʏɼʌɿʉ�ɲʆɲʄʑɸʏɲɿ�ɻ�ɿʃɲʆʉʋʉʀɻʍɻ�ɲʋʊ�ʏɻʆ�ʃɲɽʉɷɼɶɻʍɻ�ʋʉʐ�ʄɲʅɴɳʆɸɿ� ʉͬɻ�

ʐʋʉʗɼʔɿʉʎͬɲ͕� ʏɻ� ʍʐʖʆʊʏɻʏɲ� ʍʐʆɲʆʏɼʍɸʘʆ� ʃɲɿ� ʏɻʆ� ɸʋɿʃʉɿʆʘʆʀɲ� ʋʉʐ� ɹʖɸɿ� ʅɸ� ʏʉʆͬʏɻʆ�

ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�ʃɲɽɻɶɻʏɼͬʏʌɿɲ͘� 
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Ϯ͘ Ȱʃɲɷɻʅɲʁʃɼ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ɳʄʄʉʐʎ�ɷɿɷɲʃʏʉʌɿʃʉʑʎ�ʔʉɿʏɻʏɹʎ�ɼ�ɸʌɸʐʆɻʏɹʎ͗ 

ȳʀʆɸʏɲɿ�ɲʆɳʄʐʍɻ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʊʍʉʆ�ɲʔʉʌɳ�ʏɻʆ�ʍʐʆɸʌɶɲʍʀɲ͕�ʏɿʎ�ʍʐʅɴʉʐʄɹʎ�ʃɲɿ�ʏɻ�ɴʉɼɽɸɿɲ�

ʋʉʐ�ʋɲʌɹʖʉʐʆ�ɳʄʄʉɿ�ʍʐʆɳɷɸʄʔʉɿ�ʋʌʉʎ�ʏʉʆ�ʀɷɿʉͬʀɷɿɲ͘� 

 

ϯ͘ Ȼʃɲʆʉʋʉʀɻʍɻ�ɲʋʊ�ʏɻʆ�ɸʃʋʄɼʌʘʍɻ�ʍʏʊʖʘʆ�ɶɿɲ�ʋʌʉʍʘʋɿʃɼ�ɲʆɳʋʏʐʇɻ͗ 

ɇʏʉ� ʍʐɶʃɸʃʌɿʅɹʆʉ� ʃʌɿʏɼʌɿʉ͕� ɷɸʆ� ʋɸʌɿʄɲʅɴɳʆʉʆʏɲɿ� ʐʋʉͲʃʌɿʏɼʌɿɲ� ɲʄʄɳ� ʅɿɲ� ʍʐʆʉʄɿʃɼ� ɸʌʙʏɻʍɻ�

ɿʃɲʆʉʋʉʀɻʍɻʎ�ɶɿɲ�ʏɻʆ�ɸʃʋʄɼʌʘʍɻ�ʍʏʊʖʘʆ�ɶɿɲ�ʋʌʉʍʘʋɿʃɼ�ɲʆɳʋʏʐʇɻ͘ 

 

ϰ͘ Ɏʐʖʉʄʉɶɿʃɼ�ȵʐɻʅɸʌʀɲ͗ 

ȵʀʆɲɿ� ʏʉ� ʃʌɿʏɼʌɿʉ� ʅɸ� ʏɿʎ� ʋɸʌɿʍʍʊʏɸʌɸʎ� ɸʌʘʏɼʍɸɿʎ�ʐʋʉͲʃʌɿʏɻʌʀʘʆ͘� ȳʀʆʉʆʏɲɿ� ɸʌʘʏɼʍɸɿʎ� ɶɿɲ� ʏɻʆ�

ɿʃɲʆʉʋʉʀɻʍɻ� ʋʉʐ� ʆɿʙɽɸɿ� ʉͬɻ� ʔʉɿʏɻʏɼʎͬʏʌɿɲ� ʃɲʏɳ� ʏɻʆ� ɷɿɳʌʃɸɿɲ� ʏʉʐ� ɷɿɷɲʃʏʉʌɿʃʉʑ͕� ʏɻʆ�

ɿʃɲʆʉʋʉʀɻʍɻ�ɶɿɲ�ʏɻ�ɷɿɲʖɸʀʌɿʍɻ�ɳɶʖʉʐʎ͕�ʏɻʆ�ɿʍʉʌʌʉʋʀɲ�ʅɸʏɲʇʑ�ɸʌɶɲʍʀɲʎ�ʃɲɿ�ʋʌʉʍʘʋɿʃɼʎ�ɺʘɼʎ�

ʃɲɿ͕� ʏɹʄʉʎ͕� ɶɿɲ� ʏɻʆ� ɲʐʏʉʋɸʋʉʀɽɻʍɻ� ʋʉʐ� ɹʖɸɿ� ɲʆɲʋʏʑʇɸɿ� ʃɲʏɳ� ʏɻ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ɷɿɷɲʃʏʉʌɿʃɼʎ�

ɷɿɲʏʌɿɴɼʎ͕�ʋʌʉʃɸɿʅɹʆʉʐ��ʆɲ�ʅʋʉʌɸʀ�ʆɲ�ɲʆʏɲʋɸʇɹʌʖɸʏɲɿ�ʍʏɿʎ�ɷʐʍʃʉʄʀɸʎ�ʋʉʐ�ʋʌʉʃʑʋʏʉʐʆ͘� 

 

Ʉʄɲ� ʏɲ� ʃʌɿʏɼʌɿɲ�ʋɸʌɿʄɲʅɴɳʆʉʐʆ� ʃɲɿ�ʅɿɲ�ʍʐʆʉʄɿʃɼ� ʇɸʖʘʌɿʍʏɼ� ɸʌʙʏɻʍɻ� ɿʃɲʆʉʋʉʀɻʍɻʎ͕�

ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɷɻʅɿʉʐʌɶɻɽɸʀ�ʅʀɲ�ʉʄɿʃɼ�ɷɿɳʍʏɲʍɻ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʉʐ�ʃɳɽɸ�ʃʌɿʏɼʌɿʉʐ͘�Ʉʄɲ�ʏɲ�

ʃʌɿʏɼʌɿɲ� ʃɲɿ� ʏɲ�ʐʋʉͲʃʌɿʏɼʌɿɲ�ɲʇɿʉʄʉɶɼɽɻʃɲʆ�ʅɸ�ɴɳʍɻ� ʃʄʀʅɲʃɲ� >ŝŬĞƌƚ͕� ʅɸ�ʋɹʆʏɸ�ɴɲɽʅʀɷɸʎ͘�Ƀɿ�

ʍʐʅʅɸʏɹʖʉʆʏɸʎ� ʏʉʐ� ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ͕� ʃʄɼɽɻʃɲʆ� ʆɲ� ɲʋɲʆʏɼʍʉʐʆ� ʍɸ� ʊʄɸʎ� ʏɿʎ� ɸʌʘʏɼʍɸɿʎ�

ɿʃɲʆʉʋʉʀɻʍɻʎ� ʋʉʐ� ɲʆɲʔɹʌɽɻʃɲʆ͕� ʖʘʌʀʎ� ʆɲ� ʋɲʌɲʄɸʀʗʉʐʆ� ʃɲʅʀɲ� ɲʋʊ� ɲʐʏɹʎ͕� ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ�

ɸʇɲʖɽʉʑʆ�ʍʘʍʏɳ�ʃɲɿ�ɲʃʌɿɴɼ�ɲʋʉʏɸʄɹʍʅɲʏɲ͘� 
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ϱ͘ ȰɅɃɈȵȿȵɇɀȰɈȰ�ȵɆɏɈȸɀȰɈɃȿɃȳȻɃɉ 

 

ϱ͘ϭ���ȴȸɀɃȳɆȰɌȻȾȰ�ɍȰɆȰȾɈȸɆȻɇɈȻȾȰ� 

 

ɇʏɻʆ� ʋɲʌʉʑʍɲ� ɸʆʊʏɻʏɲ� ɶʀʆɸʏɲɿ� ɲʆɳʄʐʍɻ� ʏʘʆ� ɷɻʅʉɶʌɲʔɿʃʙʆ� ɲʋʉʏɸʄɸʍʅɳʏʘʆ͕� ʋʉʐ�

ʋʌʉɹʃʐʗɲʆ�ɲʋʊ�ʏʉ� ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ� ʏɻʎ� ɹʌɸʐʆɲʎ͘�ȸ� ɹʌɸʐʆɲ�ɷɿɼʌʃɻʍɸ� ɲʋʊ� ʏɿʎ� ϮϬ�Ƀʃʏʘɴʌʀʉʐ�

ϮϬϮϰ� ʅɹʖʌɿ� ʏɲ� ʅɹʍɲ� ɀɲʌʏʀʉʐ� ϮϬϮϱ͕� ʙʍʋʉʐ� ʆɲ� ʐʋɳʌʇɸɿ� ɹʆɲʎ� ɿʃɲʆʉʋʉɿɻʏɿʃʊʎ� ɲʌɿɽʅʊʎ�

ʍʐʅʅɸʏʉʖʙʆ�ɶɿɲ�ʏɻʆ�ɸʇɲɶʘɶɼ�ʏʘʆ�ɲʋʉʏɸʄɸʍʅɳʏʘʆ͘�Ȱʇʀɺɸɿ�ʆɲ�ʍɻʅɸɿʘɽɸʀ�ʋʘʎ�ʊʄɸʎ�ʉɿ�ɲʋɲʆʏɼʍɸɿʎ�

ɼʏɲʆ� ɹɶʃʐʌɸʎ͕� ɸʋʉʅɹʆʘʎ� ʄɼʔɽɻʃɲʆ�ʐʋʊʗɿʆ� ʊʄɲ� ʏɲ� ɸʌʘʏɻʅɲʏʉʄʊɶɿɲ�ʋʉʐ�ɲʋɲʆʏɼɽɻʃɲʆ͘� ɇʏɻʆ�

ɹʌɸʐʆɲ�ʍʐʅʅɸʏɸʀʖɲʆ�ϭϱϰ�ʐʋʉʗɼʔɿʉɿͬɸʎ�ɷɿɷɳʃʏʉʌɸʎ�ɸʃ�ʏʘʆ�ʉʋʉʀʘʆ�ʏʉ�ϱϯ͕Ϯй�ɼʏɲʆ�ɶʐʆɲʀʃɸʎ�ʃɲɿ�

ʏʉ�ʐʋʊʄʉɿʋʉ�ϰϲ͕ϴй�ɳʆʏʌɸʎ͘�Ʌɲʌɲʏʀɽɸʆʏɲɿ�ʉ�Ʌʀʆɲʃɲʎ�ϱ͘ϭ͘�ʃɲɿ�ʏʉ�ɇʖɼʅɲ�ϱ͘ϭ͘�ɶɿɲ�ʏɻʆ�ʃɲʏɲʆʉʅɼ�ʏʉʐ�

ʔʑʄʉʐ͘� 

Ʌʀʆɲʃɲʎ�ϱ͘ϭ͗�Ȱʆɲʄʉɶʀɲ�ȰʆɷʌʙʆͲȳʐʆɲɿʃʙʆ�ɹʌɸʐʆɲʎ 

Ɍʑʄʉ Ȱʌɿɽʅʊʎ�ɇʐʅʅɸʏɸʖʊʆʏʘʆ Ʌʉʍʉʍʏʊ�;йͿ 

ȱʆɷʌɲʎ ϳϮ ϰϲ͕ϴй 

ȳʐʆɲʀʃɲ ϴϮ ϱϯ͕Ϯй 

ɇʑʆʉʄʉ ϭϱϰ ϭϬϬй 

 

 
�����������������ɇʖɼʅɲ�ϱ͘ϭ͗�Ȱʆɲʄʉɶʀɲ�ȰʆɷʌʙʆͲȳʐʆɲɿʃʙʆ 

ȱʆɷʌɸʎ
47%ȳʐʆɲʀʃɸʎ

53%

Ⱦɲʏɲʆʉʅɼ�Ɍʑʄʉʐ�



 �� 

 ɇʏɻʆ�ʍʐʆɹʖɸɿɲ͕�ɹɶɿʆɸ�ɲʆɳʄʐʍɻ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻʆ�ɻʄɿʃɿɲʃɼ�ʃɲʏɲʆʉʅɼ�ʏʘʆ�ʍʐʅʅɸʏɸʖʊʆʏʘʆ͘�Ƀɿ�

ʋɸʌɿʍʍʊʏɸʌɸʎ�ɲʋɲʆʏɼʍɸɿʎ� ;ϯϴ͕ϯйͿ�ɼʏɲʆ�ɲʋʊ�ɳʏʉʅɲ�ʅɸʏɲʇʑ�ʏʘʆ�Ϯϲ�ʃɲɿ�ϯϬ�ɸʏʙʆ͘�ɇʖɸʏɿʃɳ�ʅɿʃʌɼ�

ʋʉʍʉʍʏɿɲʀɲ�ɲʋʊʃʄɿʍɻ�ɸʀʖɲʆ�ʉɿ�ʃɲʏɻɶʉʌʀɸʎ�ɻʄɿʃɿʙʆ�ϯϭ�ɹʘʎ�ϯϱ�ɸʏʙʆ�ʃɲɿ�ɳʆʘ�ʏʘʆ�ϯϱ�ɸʏʙʆ͘�ɇʏɻʆ�

ɻʄɿʃɿɲʃɼ�ʉʅɳɷɲ�ϯϭ�ɹʘʎ�ϯϱ�ɸʏʙʆ�ɲʆɼʃɲʆ�ϰϲ�ɳʏʉʅɲ�;Ϯϵ͕ϵйͿ�ʃɲɿ�ʍʏɻʆ�ʉʅɳɷɲ�ɳʆʘ�ʏʘʆ�ϯϱ�ɸʏʙʆ�ϰϮ�

ɳʏʉʅɲ�;Ϯϳ͕ϯйͿ͘��Ɉʉ�ʅɿʃʌʊʏɸʌʉ�ʋʉʍʉʍʏʊ�ʍʐʅʅɸʏʉʖɼʎ�ɼʏɲʆ�ɲʋʊ�ɳʏʉʅɲ�ʍʏɻʆ�ʃɲʏɻɶʉʌʀɲ�ʃɳʏʘ�ʏʘʆ�

Ϯϱ�ɸʏʙʆ͕�ʅɸ�ʅʊʆʉ�ϳ�ɲʋɲʆʏɼʍɸɿʎ�ʋʉʐ�ɲʆʏɿʍʏʉɿʖʉʑʆ�ʍʏʉ�ϰ͕ϱй�ʏʘʆ�ʍʐʆʉʄɿʃʙʆ�ʍʐʅʅɸʏʉʖʙʆ͘�Ȱʇʀɺɸɿ�

ʆɲ�ʍɻʅɸɿʘɽɸʀ� ʊʏɿ� ʏʉ�ɷɸʀɶʅɲ� ʏʘʆ�ɲʋɲʆʏɼʍɸʘʆ� ɸʇʐʋɻʌɸʏɸʀ� ʊʄɸʎ� ʏɿʎ�ʋɿɽɲʆɹʎ�ɻʄɿʃɿɲʃɹʎ�ʉʅɳɷɸʎ͘��

Ȱʆɲʄʐʏɿʃɳ�ʉ�Ʌʀʆɲʃɲʎ�ϱ͘Ϯ�ʃɲɿ�ʏʉ�ɲʆʏʀʍʏʉɿʖʉ�ɇʖɼʅɲ�ϱ͘Ϯ͘�ɶɿɲ�ʏɻʆ�ɻʄɿʃɿɲʃɼ�ʃɲʏɲʆʉʅɼ͘�� 

 
Ʌʀʆɲʃɲʎ�ϱ͘Ϯ͗�ȸʄɿʃɿɲʃɼ�ʃɲʏɲʆʉʅɼ 

ȸʄɿʃʀɲ Ȱʌɿɽʅʊʎ�ɇʐʅʅɸʏɸʖʊʆʏʘʆ Ʌʉʍʉʍʏʊ�;йͿ 

Ⱦɳʏʘ�ʏʘʆ�Ϯϱ ϳ ϰ͕ϱй 

ϮϲͲϯϬ ϱϵ ϯϴ͕ϯй 

ϯϭͲϯϱ ϰϲ Ϯϵ͕ϵй 

ȱʆʘ�ʏʘʆ�ϯϱ ϰϮ Ϯϳ͕ϯй 

ɇʑʆʉʄʉ ϭϱϰ ϭϬϬй 

 

 
ɇʖɼʅɲ�ϱ͘Ϯ͗ȸʄɿʃɿɲʃɼ�Ⱦɲʏɲʆʉʅɼ� 

5%

38%

30%

27%

ȸʄɿʃɿɲʃɼ�ʃɲʏɲʆʉʅɼ

<25 26-30 31-35 >35
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ȸ�ɸʋʊʅɸʆɻ�ɸʌʙʏɻʍɻ�ʏʉʐ�ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ�ɼʏɲʆ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻʆ�ʉɿʃʉɶɸʆɸɿɲʃɼ�ʃɲʏɳʍʏɲʍɻ�

ʍʏɻʆ�ʉʋʉʀɲ�ɴʌʀʍʃɸʏɲɿ�ʉͬɻ�ɸʃɳʍʏʉʏɸ�ɷɿɷɲʃʏʉʌɿʃʊʎͬɻ�ʔʉɿʏɻʏɼʎͬʏʌɿɲ͘�Ɉʉ�ʅɸɶɲʄʑʏɸʌʉ�ʋʉʍʉʍʏʊ�ʅɸ�

ʅɸɶɳʄɻ� ɷɿɲʔʉʌɳ� ɲʋʊ� ʏɿʎ� ʐʋʊʄʉɿʋɸʎ� ʃɲʏɻɶʉʌʀɸʎ͕� ɼʏɲʆ� ɲʆʑʋɲʆʏʌʉɿ� ʖʘʌʀʎ� ʋɲɿɷɿɳ͘� Ɉʉ�

ʍʐɶʃɸʃʌɿʅɹʆʉ�ʋʉʍʉʍʏʊ�ʅɸʏʌɼɽɻʃɸ�ʍʏʉ�ϳϬ͕ϴй͘�Ɉʉ�ϮϮ͕ϭй�ɲʋɳʆʏɻʍɸ�ʊʏɿ�ɸʀʆɲɿ�ʋɲʆʏʌɸʅɹʆʉʎͬɻ�ʅɸ�

ʋɲɿɷɿɳ͕�ɸʆʙ�ʏʉ�ϱ͕ϴй�ʃɲɿ�ʏʉ�ϭ͕ϯй�ɲʋɳʆʏɻʍɸ�ʋɲʆʏʌɸʅɹʆʉʎͬɻ�ʖʘʌʀʎ�ʋɲɿɷɿɳ�ʃɲɿ�ɲʆʑʋɲʆʏʌʉʎͬɻ�ʅɸ�

ʋɲɿɷɿɳ͕� ɲʆʏʀʍʏʉɿʖɲ͘� Ʌɲʌɲʃɳʏʘ� ʍʏʉʆ� Ʌʀʆɲʃɲ� ϱ͘ϯ� ʃɲɿ� ɇʖɼʅɲ� ϱ͘ϯ� ʔɲʀʆʉʆʏɲɿ� ɲʆɲʄʐʏɿʃɳ� ʏɲ�

ɲʋʉʏɸʄɹʍʅɲʏɲ͘� 

Ʌʀʆɲʃɲʎ�ϱ͘ϯ͗�Ƀɿʃʉɶɸʆɸɿɲʃɼ�Ⱦɲʏɳʍʏɲʍɻ�ɇʐʅʅɸʏɸʖʊʆʏʘʆ 

Ƀɿʃʉɶɸʆɸɿɲʃɼ�Ⱦɲʏɳʍʏɲʍɻ Ȱʌɿɽʅʊʎ�

ɇʐʅʅɸʏɸʖʊʆʏʘʆ 

Ʌʉʍʉʍʏʊ�;йͿ 

Ȱʆʑʋɲʆʏʌʉʎͬɻ�ʖʘʌʀʎ�ʋɲɿɷɿɳ ϭϬϵ ϳϬ͕ϴй 

Ʌɲʆʏʌɸʅɹʆʉʎͬɻ�ʖʘʌʀʎ�ʋɲɿɷɿɳ ϵ ϱ͕ϴй 

Ȱʆʑʋɲʆʏʌʉʎͬɻ�ʅɸ�ʋɲɿɷɿɳ Ϯ ϭ͕ϯй 

Ʌɲʆʏʌɸʅɹʆʉʎͬɻ�ʅɸ�ʋɲɿɷɿɳ ϯϰ ϮϮ͕ϭй 

ɇʑʆʉʄʉ ϭϱϰ ϭϬϬй 

 

ɇʖɼʅɲ�ϱ͘ϯ͗�Ƀɿʃʉɶɸʆɸɿɲʃɼ�Ⱦɲʏɳʍʏɲʍɻ�ɇʐʅʅɸʏɸʖʊʆʏʘʆ 

71%

6%
1%

22%

Ƀɿʃʉɶɸʆɸɿɲʃɼ�Ⱦɲʏɳʍʏɲʍɻ

Ȱʆʑʋɲʆʏʌʉʎͬɻ�ʖʘʌʀʎ�ʋɲɿɷɿɳ Ʌɲʆʏʌɸʅɹʆʉʎͬɻ�ʖʘʌʀʎ�ʋɲɿɷɿɳ

Ȱʆʑʋɲʆʏʌʉʎͬɻ�ʅɸ�ʋɲɿɷɿɳ Ʌɲʆʏʌɸʅɹʆʉʎͬɻ�ʅɸ�ʋɲɿɷɿɳ

ȴɸʆ�Ȱʋɲʆʏʙ
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ϱ͘Ϯ���ȰȾȰȴȸɀȰȽȾȰ�ɍȰɆȰȾɈȸɆȻɇɈȻȾȰ� 

 

ɇʖɸʏɿʃɳ�ʅɸ�ʏʉ�ɸʋʀʋɸɷʉ�ɸʃʋɲʀɷɸʐʍɻʎ�ʋʌɿʆ� ʏɻʆ�ɹʆɲʌʇɻ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ͕�ʉɿ�ɲʋɲʆʏɼʍɸɿʎ�

ʋʉʐ�ɷʊɽɻʃɲʆ�ɲʋɸʀʖɲʆ�ʋʉʄʑ�ʅɸʏɲʇʑ�ʏʉʐʎ͕�ʊʍʉʆ�ɲʔʉʌɳ�ʏɲ�ʋʉʍʉʍʏɳ͘�Ɉʉ�ϴϯ͕ϴй�ɹʖɸɿ��ʉʄʉʃʄɻʌʙʍɸɿ�

ʅɸʏɲʋʏʐʖɿɲʃʊ� ʋʌʊɶʌɲʅʅɲ� ʍʋʉʐɷʙʆ� ʋʌɿʆ� ʏɻʆ� ɹʆɲʌʇɻ� ʏʉʐ� ɷɿɷɲʃʏʉʌɿʃʉʑ͕� ɸʆʙ� ʏʉ� ϭϱ͕ϲй� ɹʖɸɿ�

ʍʋʉʐɷɳʍɸɿ�ʍɸ�ʋʌʉʋʏʐʖɿɲʃʊ�ɸʋʀʋɸɷʉ͘�ɀʊʄɿʎ�ʏʉ�Ϭ͕ϲй͕�ʋʉʐ�ɲʆʏɿʍʏʉɿʖɸʀ�ʍɸ�ʅɿɲ�ɲʋɳʆʏɻʍɻ͕�ɷɼʄʘʍɸ�

ʊʏɿ�ɲʃʉʄʉʑɽɻʍɸ�ɳʄʄʉ�ʋʌʊɶʌɲʅʅɲ�ʍʋʉʐɷʙʆ͘� 

Ʌʀʆɲʃɲʎ�ϱ͘ϰ͗�ȵʋʀʋɸɷʉ�ȵʃʋɲʀɷɸʐʍɻʎ�Ʌʌɿʆ�Ɉɻʆ�ȶʆɲʌʇɻ�ȴɿɷɲʃʏʉʌɿʃʉʑ 

ȵʋʀʋɸɷʉ�ȵʃʋɲʀɷɸʐʍɻʎ Ȱʌɿɽʅʊʎ�

ɇʐʅʅɸʏɸʖʊʆʏʘʆ 

Ʌʉʍʉʍʏʊ�;йͿ 

ɀɸʏɲʋʏʐʖɿɲʃɹʎ�ɇʋʉʐɷɹʎ ϭϮϵ ϴϯ͕ϴй 

Ʌʌʉʋʏʐʖɿɲʃɹʎ�ɇʋʉʐɷɹʎ Ϯϰ ϭϱ͕ϲй 

ȱʄʄʉ� ϭ Ϭ͕ϲй 

ɇʑʆʉʄʉ ϭϱϰ ϭϬϬй 

 

 
 ɇʖɼʅɲ�ϱ͘ϰ͗�ȵʋʀʋɸɷʉ�ȵʃʋɲʀɷɸʐʍɻʎ�Ʌʌɿʆ�Ɉɻʆ�ȶʆɲʌʇɻ�ȴɿɷɲʃʏʉʌɿʃʉʑ 

83.8%

15.6͙

0.6%

ȵʋʀʋɸɷʉ�ȵʃʋɲʀɷɸʐʍɻʎ�Ʌʌɿʆ�ʏʉ�ȴɿɷɲʃʏʉʌɿʃʊ

ɀɸʏɲʋʏʐʖɿɲʃɹʎ�ɇʋʉʐɷɹʎ Ʌʌʉʋʏʐʖɿɲʃɹʎ�ɇʋʉʐɷɹʎ ȱʄʄʉ
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ȸ� ɹʌɸʐʆɲ� ʃɳʄʐʗɸ� ϭϵ� ɷɿɲʔʉʌɸʏɿʃɳ� Ʌɲʆɸʋɿʍʏɼʅɿɲ� ʍɸ� ʊʄɻ� ʏɻʆ� ȵʄʄɳɷɲ͘� ɇʐɶʃɸʃʌɿʅɹʆɲ�

ʄɼʔɽɻʃɲʆ�ϭϱϰ�ʍʐʅʋʄɻʌʘʅɹʆɲ�ɸʌʘʏɻʅɲʏʉʄʊɶɿɲ͕�ɸʃ�ʏʘʆ�ʉʋʉʀʘʆ�ʏɲ�ʋɸʌɿʍʍʊʏɸʌɲ�ɲʋɲʆʏɼɽɻʃɲʆ�

ɲʋʊ�ɳʏʉʅɲ�ʍʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�ʏɻʎ�Ⱦʌɼʏɻʎ�͕�ʏʉ�ȵɽʆɿʃʊ�ɀɸʏʍʊɴɿʉ�Ʌʉʄʐʏɸʖʆɸʀʉ͕�ʃɲɿ�ʏʉ�ȵɽʆɿʃʊ�ʃɲɿ�

Ⱦɲʋʉɷɿʍʏʌɿɲʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɽɻʆʙʆ͘�ɇʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱦʌɼʏɻʎ�ɼʏɲʆ�ɸʐʃʉʄʊʏɸʌɻ�ɻ�ʋʌʊʍɴɲʍɻ�

ʍɸ�ʐʋʉʗɼʔɿʉʐʎͬɸʎ�ɷɿɷɳʃʏʉʌɸʎ͕�ʃɲɽʙʎ�ʉɿ�ɻʄɸʃʏʌʉʆɿʃɹʎ�ɷɿɸʐɽʑʆʍɸɿʎ�ʏʘʆ�ʔʉɿʏɻʏʙʆ�ɸʀʆɲɿ�ɷɻʅʊʍɿɲ�

ɲʆɲʌʏɻʅɹʆɸʎ͕� ɸʋʉʅɹʆʘʎ� ɼʏɲʆ� ʃɲɿ� ɸʐʃʉʄʊʏɸʌɻ� ɻ� ʃʉɿʆʉʋʉʀɻʍɻ� ʏʘʆ� ɸʌʘʏɻʅɲʏʉʄʉɶʀʘʆ� ʍɸ�

ɲʌʃɸʏʉʑʎ� ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ͘� Ȱʋʊ� ʏɻʆ� ɳʄʄɻ� ʋʄɸʐʌɳ͕� ʉ� ʋʉʄʑ� ʅɸɶɳʄʉʎ� ʍʐʆʉʄɿʃʊʎ� ɲʌɿɽʅʊʎ� ʏʘʆ�

ɸʆɸʌɶʙʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ�ʍʏʉ�ȵɽʆɿʃʊ�ʃɲɿ�Ⱦɲʋʉɷɿʍʏʌɿɲʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɽɻʆʙʆ�

ʃɲɿ�ʍʏʉ�ȵɽʆɿʃʊ�ɀɸʏʍʊɴɿʉ�Ʌʉʄʐʏɸʖʆɸʀʉ͕�ɷɿʃɲɿʉʄʉɶɸʀ�ʃɲɿ�ʏɿʎ�ɲʆʏʀʍʏʉɿʖɸʎ�ʋʉʄʐɳʌɿɽʅɸʎ�ɲʋɲʆʏɼʍɸɿʎ�

ɲʋʊ� ʏɲ�Ʌɲʆɸʋɿʍʏɼʅɿɲ�ɲʐʏɳ͘� � ɇʏʉʆ�ʋɲʌɲʃɳʏʘ�ʋʀʆɲʃɲ� ʃɲɿ� ʍʖɼʅɲ͕�ʋɲʌʉʐʍɿɳɺɸʏɲɿ�ɲʆɲʄʐʏɿʃɳ� ʉ�

ɲʌɿɽʅʊʎ�ʍʐʅʅɸʏʉʖʙʆ�ɲʆɳ�Ʌɲʆɸʋɿʍʏɼʅɿʉ͘ 

 

Ʌʀʆɲʃɲʎ�ϱ͘ϱ͗�Ȱʌɿɽʅʊʎ�ɇʐʅʅɸʏʉʖʙʆ�ɲʆɳ�Ʌɲʆɸʋɿʍʏɼʅɿʉ 

ɅȰɁȵɅȻɇɈȸɀȻȰ ȰɆȻȺɀɃɇ�ɇɉɀɀȵɈɃɍɏɁ 

Ȱʌɿʍʏʉʏɹʄɸɿʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱥɸʍʍɲʄʉʆʀʃɻʎ�;ȰɅȺͿ ϭϭ 

ȳɸʘʋʉʆɿʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɽɻʆʙʆ�;ȳɅȰͿ ϭ 

ȴɻʅʊʃʌɿʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱥʌɳʃɻʎ�;ȴɅȺͿ ϱ 

ȴɻʅʊʃʌɿʏʉʎ�ȵȾȵɌȵ ϰ 

ȵɽʆɿʃʊ�ʃɲɿ�Ⱦɲʋʉɷɿʍʏʌɿɲʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɽɻʆʙʆ�;ȵȾɅȰͿ Ϯϭ 

ȵɽʆɿʃʊ�ɀɸʏʍʊɴɿʉ�Ʌʉʄʐʏɸʖʆɸʀʉ�;ȵɀɅͿ Ϯϯ 

ȵʄʄɻʆɿʃʊ�ɀɸʍʉɶɸɿɲʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ɇɸɽʑʅʆʉʐ�;ȵɀɅɆͿ ϭ 

Ƀɿʃʉʆʉʅɿʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɽɻʆʙʆ�;ɃɅȰͿ Ϯ 

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɿɶɲʀʉʐ�;ɅȰͿ ϭ 

Ʌɲʆɸʋɿʍʏɼʅɿʉ�ȴʐʏɿʃɼʎ�Ȱʏʏɿʃɼʎ�;ɅȰȴȰͿ ϭϮ 

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱥɸʍʍɲʄʀɲʎ�;ɅȺͿ ϭ 

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȼʘɲʆʆʀʆʘʆ�;ɅȻͿ ϭ 

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱦʌɼʏɻʎ�;ɅȰȾɆȸͿ Ϯϴ 

Ʌɲʆɸʋɿʍʏɼʅɿʉ�ɀɲʃɸɷʉʆʀɲʎ�;ɅȰɀȰȾͿ ϭ 
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Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ʌɲʏʌʙʆ�;ɅȰɅȰɈͿ ϳ 

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ʌɸɿʌɲɿʙʎ�;ɅȰɅȵȻͿ ϰ 

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ʌɸʄʉʋʉʆʆɼʍʉʐ�;ɅȰɅȵȿͿ ϭϰ 

Ʌʉʄʐʏɸʖʆɸʀʉ�Ⱦʌɼʏɻʎ�;ɅɃȾɆȸͿ ϭϭ 

ɍɲʌʉʃʊʋɸɿʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�;ɍɅͿ Ϯ 

ɇʐʆʉʄɿʃɳ ϭϱϰ 

 

 
ɇʖɼʅɲ�ϱ͘ϱ͗�Ȱʌɿɽʅʊʎ�ɇʐʅʅɸʏʉʖʙʆ�ɲʆɳ�Ʌɲʆɸʋɿʍʏɼʅɿʉ 
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Ȱʌɿʍʏʉʏɹʄɸɿʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱥɸʍʍɲʄʉʆʀʃɻʎ�;ȰɅȺͿ

ȳɸʘʋʉʆɿʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɽɻʆʙʆ�;ȳɅȰͿ

ȴɻʅʊʃʌɿʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱥʌɳʃɻʎ�;ȴɅȺͿ

ȴɻʅʊʃʌɿʏʉʎ�ȵȾȵɌȵ

ȵɽʆɿʃʊ�ʃɲɿ�Ⱦɲʋʉɷɿʍʏʌɿɲʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɽɻʆʙʆ�;ȵȾɅȰͿ

ȵɽʆɿʃʊ�ɀɸʏʍʊɴɿʉ�Ʌʉʄʐʏɸʖʆɸʀʉ�;ȵɀɅͿ

ȵʄʄɻʆɿʃʊ�ɀɸʍʉɶɸɿɲʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ɇɸɽʑʅʆʉʐ�;ȵɀɅɆͿ

Ƀɿʃʉʆʉʅɿʃʊ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɽɻʆʙʆ�;ɃɅȰͿ

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȱɿɶɲʀʉʐ�;ɅȰͿ

Ʌɲʆɸʋɿʍʏɼʅɿʉ�ȴʐʏɿʃɼʎ�Ȱʏʏɿʃɼʎ�;ɅȰȴȰͿ

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱥɸʍʍɲʄʀɲʎ�;ɅȺͿ

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ȼʘɲʆʆʀʆʘʆ�;ɅȻͿ

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ⱦʌɼʏɻʎ�;ɅȰȾɆȸͿ

Ʌɲʆɸʋɿʍʏɼʅɿʉ�ɀɲʃɸɷʉʆʀɲʎ�;ɅȰɀȰȾͿ

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ʌɲʏʌʙʆ�;ɅȰɅȰɈͿ

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ʌɸɿʌɲɿʙʎ�;ɅȰɅȵȻͿ

Ʌɲʆɸʋɿʍʏɼʅɿʉ�Ʌɸʄʉʋʉʆʆɼʍʉʐ�;ɅȰɅȵȿͿ

Ʌʉʄʐʏɸʖʆɸʀʉ�Ⱦʌɼʏɻʎ�;ɅɃȾɆȸͿ

ɍɲʌʉʃʊʋɸɿʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�;ɍɅͿ

Ȱʌɿɽʅʊʎ�ɇʐʅʅɸʏʉʖʙʆ�ɲʆɳ�Ʌɲʆɸʋɿʍʏɼʅɿʉ
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Ⱦɳɽɸ� ɷɿɷɲʃʏʉʌɿʃɼ� ɷɿɲʏʌɿɴɼ� ʋʉʐ� ɲʆɲʋʏʑʍʍɸɿ� ʉͬɻ� ɸʃɳʍʏʉʏɸ� ʔʉɿʏɻʏɼʎͬʏʌɿɲ� ʋʌɹʋɸɿ� ʆɲ�

ɸʆʏɳʍʍɸʏɲɿ�ʍɸ�ɹʆɲʆ�ʍʐɶʃɸʃʌɿʅɹʆʉ�ʏʉʅɹɲ͘�Ƀɿ�ɴɲʍɿʃʉʀ�ʃɲɿ�ʋɿʉ�ɸʐʌɹʘʎ�ɶʆʘʍʏʉʀ�ʏʉʅɸʀʎ�ʖʘʌʀɺʉʆʏɲɿ�

ʍɸ� ɸʋɿʍʏɼʅɸʎ� ʐɶɸʀɲʎ͕� ʃʉɿʆʘʆɿʃɹʎ� ʃɲɿ� ɲʆɽʌʘʋɿʍʏɿʃɹʎ� ɸʋɿʍʏɼʅɸʎ͕� ɸʋɿʍʏɼʅɸʎ� ɷɿʉʀʃɻʍɻʎ� ʃɲɿ�

ʉɿʃʉʆʉʅʀɲʎ͕�ʆʉʅɿʃɹʎ�ɸʋɿʍʏɼʅɸʎ͕�ʅɻʖɲʆɿʃɼʎ�ʏɸʖʆʉʄʉɶʀɲʎ͕�ʃɲɿ�ʔʐʍɿʃɹʎ�ɸʋɿʍʏɼʅɸʎ͘�ɇʏʉ�ʋɲʌɲʃɳʏʘ�

ɷɿɳɶʌɲʅʅɲ� ɲʆɲʄʑʉʆʏɲɿ� ʉɿ� ʏʉʅɸʀʎ� ʏʉʐʎ� ʉʋʉʀʉʐʎ� ɲʃʉʄʉʐɽʉʑʆ� ʏɲ� ɳʏʉʅɲ� ʋʉʐ� ɲʋɳʆʏɻʍɲʆ� ʏʉ�

ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ�ʋʉʐ�ʏʉʐʎ�ɷɿɲʆɸʅɼɽɻʃɸ͘�ȵʋɿʃʌɲʏɹʍʏɸʌʉʎ�ʏʉʅɹɲʎ�ʖʘʌʀʎ�ʅɸɶɳʄɻ�ɷɿɲʔʉʌɳ�ʅɸ�ʏʉʐʎ�

ʐʋʊʄʉɿʋʉʐʎ� ʏʉʅɸʀʎ͕� ɸʀʆɲɿ� ɻ� ʅɻʖɲʆɿʃɼ� ʃɲɿ� ʏɸʖʆʉʄʉɶʀɲ� ʅɸ� ʋʉʍʉʍʏʊ� ϯϭ͕Ϯй͘� Ȱʃʉʄʉʐɽʉʑʆ� ʉɿ�

ɸʋɿʍʏɼʅɸʎ�ʐɶɸʀɲʎ�ʅɸ�Ϯϰ͕ϳй͕�ʉɿ�ʃʉɿʆʘʆɿʃɹʎ�ʃɲɿ�ɲʆɽʌʘʋɿʍʏɿʃɹʎ�ɸʋɿʍʏɼʅɸʎ�ʃɲɿ�ʉɿ�ʔʐʍɿʃɹʎ�ɸʋɿʍʏɼʅɸʎ�

ʅɸ�ϭϲ͕ϵй�ʃɲɿ�ϭϲ͕Ϯй͕�ɲʆʏʀʍʏʉɿʖɲ͘�Ɉɹʄʉʎ͕�ʏɲ�ʖɲʅɻʄʊʏɸʌɲ�ʋʉʍʉʍʏɳ�ɹʖʉʐʆ�ʉɿ�ɸʋɿʍʏɼʅɸʎ�ɷɿʉʀʃɻʍɻʎ�

ʃɲɿ�ʉɿʃʉʆʉʅʀɲʎ�ʅɸ�ϲ͕ϱй�ʃɲɿ�ʉɿ�ʆʉʅɿʃɹʎ�ɸʋɿʍʏɼʅɸʎ�ʅɸ�ʅʊʄɿʎ�Ϭ͕ϲй͘�Ɉʉ�ʐʋʉʄɸɿʋʊʅɸʆʉ�ϯ͕ϵй�ɲʋɳʆʏɻʍɸ�

ʊʏɿ�ɸʃʏɸʄɸʀ�ʏɻʆ�ɷɿɷɲʃʏʉʌɿʃɼ�ʏʉʐ�ɷɿɲʏʌɿɴɼ�ʍɸ�ʃɳʋʉɿʉʆ�ɳʄʄʉʆ�ʏʉʅɹɲ͕�ʋʉʐ�ɷɸʆ�ʐʋɼʌʖɸ�ʍɲʆ�ɸʋɿʄʉɶɼ�

ʍʏʉ�ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ͘� 

 

 

 
�����������������ɇʖɼʅɲ�ϱ͘ϲ͗�Ɉʉʅɸʀʎ�ȴɿɷɲʃʏʉʌɿʃʙʆ�ȴɿɲʏʌɿɴʙʆ 
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ȵʋɿʍʏɼʅɸʎ�ɉɶɸʀɲʎ

Ⱦʉɿʆʘʆɿʃɹʎ-Ȱʆɽʌʘʋɿʍʏɿʃɹʎ�ȵʋɿʍʏɼʅɸʎ

ȵʋɿʍʏɼʅɸʎ�ȴɿʉʀʃɻʍɻʎ�ʃɲɿ�Ƀɿʃʉʆʉʅʀɲʎ

Ɂʉʅɿʃɹʎ�ȵʋɿʍʏɼʅɸʎ

ɀɻʖɲʆɿʃɼ�ʃɲɿ�Ɉɸʖʆʉʄʉɶʀɲ

Ɍʐʍɿʃɹʎ�ȵʋɿʍʏɼʅɸʎ

ȱʄʄʉ

Ʌʉʍʉʍʏʊ�;йͿ

Ɉʉʅɹɲʎ�ȴɿɷɲʃʏʉʌɿʃɼʎ�ȴɿɲʏʌɿɴɼʎ
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Ȱʇʀɺɸɿ� ʆɲ� ʍɻʅɸɿʘɽɸʀ͕� ʋʘʎ� ɻ� ɷɿɷɲʃʏʉʌɿʃɼ� ɸʆɲʍʖʊʄɻʍɻ� ɷɸʆ� ʍʐʆɸʋɳɶɸʏɲɿ� ʋʄɼʌɻ�

ɲʋɲʍʖʊʄɻʍɻ� ʏʉʐͬʏɻʎ�ʔʉɿʏɻʏɼͬʏʌɿɲʎ� ɸʆʏʊʎ� ʏʉʐ� Ʌɲʆɸʋɿʍʏɻʅʀʉʐ͕� ʃɲɽʙʎ� ɸʋɿʏʌɹʋɸʏɲɿ� ʍʏʉʆͬʍʏɻʆ�

ʐʋʉʗɼʔɿʉͬɲ� ʆɲ� ɸʌɶɳɺɸʏɲɿ� ʋɲʌɳʄʄɻʄɲ� ʃɲɿ� ɸʃʏʊʎ� Ʌɲʆɸʋɿʍʏɻʅʀʉʐ͘� Ɉʉ� ɶɸɶʉʆʊʎ� ɲʐʏʊ�

ɸʋɿɴɸɴɲɿʙʆɸʏɲɿ�ʃɲɿ�ɲʋʊ�ʏɿʎ�ɲʋɲʆʏɼʍɸɿʎ�ʏʘʆ�ʍʐʅʅɸʏɸʖʊʆʏʘʆ�ʍʏɻʆ�ɹʌɸʐʆɲ͕�ʃɲɽʙʎ�ʏʉ�ʅɸɶɲʄʑʏɸʌʉ�

ʋʉʍʉʍʏʊ� ʅɸ� ϯϵ͕ϲй� ɲʋɳʆʏɻʍɸ� ʋʘʎ� ɸʀʆɲɿ� ɸʌɶɲɺʊʅɸʆʉʎͬɻ� ʋʄɼʌʉʐʎ� ɲʋɲʍʖʊʄɻʍɻʎ� ɸʃʏʊʎ�

Ʌɲʆɸʋɿʍʏɻʅʀʉʐ͘� Ȱʆɳʄʉɶʉ� ʋʉʍʉʍʏʊ� ʏɻʎ� ʏɳʇɸʘʎ� ʏʉʐ� ϯϴ͕ϯй� ɲʋɳʆʏɻʍɸ� ʋʘʎ� ɸʀʆɲɿ� ɸʌɶɲɺʊʅɸʆʉɿ�

ʋʄɼʌʉʐʎ�ɲʋɲʍʖʊʄɻʍɻʎ�ʍʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�ʄʊɶʘ�ɸʃʋʊʆɻʍɻʎ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ͘�ȿɿɶʊʏɸʌɲ�ɳʏʉʅɲ�

ɸʀʆɲɿ� ɸʌɶɲɺʊʅɸʆɲ� ʅɸʌɿʃɼʎ� ɲʋɲʍʖʊʄɻʍɻʎ� ɸʃʏʊʎ� Ʌɲʆɸʋɿʍʏɻʅʀʉʐ͕� ɸʆʙ� ʏʉ� ϳ͕ϭй� ʏʘʆ� ɲʏʊʅʘʆ�

ɲʋɳʆʏɻʍɸ� ʋʘʎ� ɸʀʆɲɿ� ɳʆɸʌɶʉɿ͘� ɀʊʄɿʎ� ʏʉ� ϱ͕Ϯй� ɲʋɳʆʏɻʍɸ� ʋʘʎ� ɸʀʆɲɿ� ɸʌɶɲɺʊʅɸʆʉɿͬɸʎ� ʅɸʌɿʃɼʎ�

ɲʋɲʍʖʊʄɻʍɻʎ� ɸʆʏʊʎ� ʏʉʐ� Ʌɲʆɸʋɿʍʏɻʅʀʉʐ� ʄʊɶʘ� ɸʃʋʊʆɻʍɻʎ� ʏʉʐ� ɷɿɷɲʃʏʉʌɿʃʉʑ� ʏʉʐʎ͘� Ʌɲʌɲʃɳʏʘ�

ʋɲʌɲʏʀɽɸʏɲɿ� ʉ� Ʌʀʆɲʃɲʎ� ϱ͘ϲ� ʅɸ� ʏʉʆ� ɲʃʌɿɴɼ� ɲʌɿɽʅʊ� ʃɲɿ� ʏɲ� ʋʉʍʉʍʏɳ� ʏʘʆ� ɷɿɷɲʃʏʉʌɿʃʙʆ�

ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ͘� 

 

Ʌʀʆɲʃɲʎ�ϱ͘ϲ͗�ȵʋɲɶɶɸʄʅɲʏɿʃɼ�Ⱦɲʏɳʍʏɲʍɻ�ɉʋʉʗɼʔɿʘʆ�ȴɿɷɲʃʏʊʌʘʆ 

ȵʋɲɶɶɸʄʅɲʏɿʃɼ�Ⱦɲʏɳʍʏɲʍɻ Ȱʌɿɽʅʊʎ�

ɇʐʅʅɸʏɸʖʊʆʏʘʆ 

Ʌʉʍʉʍʏʊ�;йͿ 

ȵʌɶɲɺʊʅɸʆʉʎͬɻ�ʋʄɼʌʉʐʎ�

ɲʋɲʍʖʊʄɻʍɻʎ�ɸʃʏʊʎ�ʋɲʆɸʋɿʍʏɻʅʀʉʐ 

 

ϲϭ 

 

ϯϵ͕ϲй 

ȵʌɶɲɺʊʅɸʆʉʎͬɻ�ʋʄɼʌʉʐʎ�

ɲʋɲʍʖʊʄɻʍɻʎ�ʍʏʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ�

ʄʊɶʘ�ɸʃʋʊʆɻʍɻʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ 

 

ϱϵ 

 

ϯϴ͕ϯй 

ȵʌɶɲɺʊʅɸʆʉʎͬɻ�ʅɸʌɿʃɼʎ�

ɲʋɲʍʖʊʄɻʍɻʎ�ɸʃʏʊʎ�ʋɲʆɸʋɿʍʏɻʅʀʉʐ 

ϭϱ ϵ͕ϳй 

ȱʆɸʌɶʉʎͬɻ ϭϭ ϳ͕ϭй 

ȵʌɶɲɺʊʅɸʆʉʎͬɻ�ʅɸʌɿʃɼʎ�

ɲʋɲʍʖʊʄɻʍɻʎ�ʍʏʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ�

ʄʊɶʘ�ɸʃʋʊʆɻʍɻʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ 

 

ϴ 

 

ϱ͕Ϯй 

ɇʑʆʉʄʉ ϭϱϰ ϭϬϬй 

 



 �� 

Ʉʋʘʎ�ɲʆɲʔɹʌɽɻʃɸ�ʃɲɿ�ʍʏɲ�ʋʌʉɻɶʉʑʅɸʆɲ�ʃɸʔɳʄɲɿɲ�ʃɲɿ�ʃʐʌʀʘʎ�ʍɸ�ɲʆʏʀʍʏʉɿʖɸʎ�ʅɸʄɹʏɸʎ�

ɲʋʊ� Ʌɲʆɸʋɿʍʏɼʅɿɲ� ʏʉʐ� ɸʇʘʏɸʌɿʃʉʑ͕� ʋɲʌɲʏɻʌɼɽɻʃɸ� ʋʘʎ� ɻ� ɲʅʉɿɴɼ� ʃɲʏɳ� ʏɻʆ� ɸʃʋʊʆɻʍɻ� ʏʉʐ�

ɷɿɷɲʃʏʉʌɿʃʉʑ� ʋʏʐʖʀʉʐ͕� ɷɻʅɿʉʐʌɶɸʀ� ɲʌʃɸʏɳ� ʃʀʆɻʏʌɲ� ʍʏʉʐʎͬʍʏɿʎ� ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ� ɶɿɲ� ʏɻʆ�

ɸʃʋʄɼʌʘʍɻ�ʏʘʆ�ʍʏʊʖʘʆ�ʏʉʐʎ�ʃɲɿ�ɸʋɻʌɸɳɺɸɿ�ʍɻʅɲʆʏɿʃɳ�ʏɻʆ�ɿʃɲʆʉʋʉʀɻʍɼ�ʏʉʐʎ͘�Ƀɿ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ�

ʏɻʆ� ɹʌɸʐʆɲ� ɲʋɳʆʏɻʍɲʆ� ʍɸ� ɸʌʙʏɻʍɻ� ɶɿɲ� ʏʉ� ɲʆ� ʄɲʅɴɳʆʉʐʆ� ʃɳʋʉɿʉ� ɸʀɷʉʎ� ʐʋʉʏʌʉʔʀɲʎ� ɼ�

ʖʌɻʅɲʏʉɷʊʏɻʍɻʎ�ɶɿɲ�ʏɻʆ�ɸʃʋʊʆɻʍɻ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ʏʉʐʎ͘��Ɉʉ�ʅɸɶɲʄʑʏɸʌʉ�ʋʉʍʉʍʏʊ�ɲʋɳʆʏɻʍɸ�

ʋʘʎ� ɷɸʆ� ʄɲʅɴɳʆɸɿ� ʃɲʅʀɲ� ʐʋʉʏʌʉʔʀɲ� ɼ� ʖʌɻʅɲʏʉɷʊʏɻʍɻ� ɶɿɲ� ʏɻʆ� ɸʃʋʊʆɻʍɻ� ʏʉʐ� ɷɿɷɲʃʏʉʌɿʃʉʑ�

ʏʉʐͬʏɻʎ͕� ʅɸ� ʋʉʍʉʍʏʊ� ϱϬ͕ϲй͘� Ɉʉ� Ϯϴ͕ϲй� ɲʋɳʆʏɻʍɸ� ʊʏɿ� ɷɹʖɸʏɲɿ� ʃɳʋʉɿɲ� ʐʋʉʏʌʉʔʀɲ� ɼ�

ʖʌɻʅɲʏʉɷʊʏɻʍɻ�ʅɸ�ɿʃɲʆʉʋʉɿɻʏɿʃɼ�ɲʅʉɿɴɼ�ɸʆʙ�ʏʉ�ϮϬ͕ϴй�ʊʏɿ�ɷɹʖɸʏɲɿ͕�ɲʄʄɳ�ʅɸ�ʖɲʅɻʄɼ�ɲʅʉɿɴɼ͘�

ɇʏʉʆ�Ʌʀʆɲʃɲ�ϱ͘ϳ�ʃɲɿ�ʍʏʉ�ɇʖɼʅɲ�ϱ͘ϳ�ʋɲʌɲʏʀɽɸʆʏɲɿ�ɲʆɲʄʐʏɿʃɳ�ʏɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ͘� 

 

Ʌʀʆɲʃɲʎ�ϱ͘ϳ͗�ȿɼʗɻ�ɉʋʉʏʌʉʔʀɲʎ�ɼ�ɍʌɻʅɲʏʉɷʊʏɻʍɻʎ�ɶɿɲ�ɸʃʋʊʆɻʍɻ�ȴȴ 

ɉʋʉʏʌʉʔʀɲ�ɼ�ɍʌɻʅɲʏʉɷʊʏɻʍɻ Ȱʌɿɽʅʊʎ�

ɇʐʅʅɸʏɸʖʊʆʏʘʆ 

Ʌʉʍʉʍʏʊ�;йͿ 

Ʉʖɿ ϳϴ ϱϬ͕ϲй 

Ɂɲɿ͕�ʅɸ�ɿʃɲʆʉʋʉɿɻʏɿʃɼ�ɲʅʉɿɴɼ ϰϰ Ϯϴ͕ϲй 

Ɂɲɿ͕�ʅɸ�ʖɲʅɻʄɼ�ɲʅʉɿɴɼ ϯϮ ϮϬ͕ϴй 

ɇʑʆʉʄʉ ϭϱϰ ϭϬϬй 



 �� 

 

�����������������������������ɇʖɼʅɲ�ϱ͘ϳ͗�ȿɼʗɻ�ɉʋʉʏʌʉʔʀɲʎ�ɼ�ɍʌɻʅɲʏʉɷʊʏɻʍɻʎ�ɶɿɲ�ȵʃʋʊʆɻʍɻ�ȴȴ 

 

Ƀɿ�ɸʋɲɶɶɸʄʅɲʏɿʃɹʎ�ʐʋʉʖʌɸʙʍɸɿʎ͕�ɻ�ɲʅʉɿɴɼ͕� ʏʉ�ɲʆʏɿʃɸʀʅɸʆʉ�ʃɲɿ�ʉ�ʏʉʅɹɲʎ�ʏɻʎ�ɹʌɸʐʆɲʎ͕�

ɷɿɲʔɹʌɸɿ� ʊʋʘʎ� ɸʀʆɲɿ� ʔɲʆɸʌʊ� ɲʋʊ� ʏɲ� ʋɲʌɲʋɳʆʘ� ʍʏʉɿʖɸʀɲ͕� ɶɸɶʉʆʊʎ� ʋʉʐ� ʃɲɽɿʍʏɳ� ʏɻ� ʔʐʍɿʃɼ�

ʋɲʌʉʐʍʀɲ� ʏʘʆ� ʐʋʉʗɻʔʀʘʆ� ʍʏɲ� Ʌɲʆɸʋɿʍʏɼʅɿɲ� ɲʆɲɶʃɲʀɲ� ɼ� ʅɻ͘� Ʌɲʌɲʏɻʌɼɽɻʃɸ͕� ɲʋʊ� ʏɿʎ�

ɲʋɲʆʏɼʍɸɿʎ� ʏʉʐ� ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ͕� ʊʏɿ� ʋɲʌɳ� ʏɻʆ� ʃɲɽɿɹʌʘʍɻ� ʏɻʎ� ʏɻʄɸʌɶɲʍʀɲʎ� ʏɲ� ʏɸʄɸʐʏɲʀɲ�

ʖʌʊʆɿɲ�ʍɸ�ʋʉʄʄɳ�ɸʋɲɶɶɹʄʅɲʏɲ͕� ʏʉ�ϰϮ͕Ϯй�ɴʌʀʍʃɸʏɲɿ�ʃɲɽɻʅɸʌɿʆɳ�ʍʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ͘�Ɉʉ�Ϯϭ͕ϰй͕�

ʋɲʌɸʐʌʀʍʃɸʏɲɿ�ʍʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�ϭ�ʅɸ�Ϯ�ʔʉʌɹʎ�ʏɻʆ�ɸɴɷʉʅɳɷɲ͕�ɸʆʙ�ʏʉ�ϭϭй�ʅʊʄɿʎ�ϭ�ʅɸ�Ϯ�ʔʉʌɹʎ�

ʋɸʌʀʋʉʐ� ʏʉʆ� ʅɼʆɲ͘� Ȱʆʏʀɽɸʏɲ͕� ʏʉ� Ϯϱ͕ϯй� ɸʃʋʉʆɸʀ� ʏɻʆ� ɷɿɷɲʃʏʉʌɿʃɼ� ʏʉʐͬʏɻʎ� ɷɿɲʏʌɿɴɼ� ɸʇ͛�

ɲʋʉʍʏɳʍɸʘʎ͘�ɇʏʉʆ�Ʌʀʆɲʃɲ�ϱ͘ϴ�ʃɲɿ�ʍʏʉ�ɇʖɼʅɲ�ϱ͘ϴ�ɲʆɲɶʌɳʔɸʏɲɿ�ʃɲɿ�ʉ�ɲʃʌɿɴɼʎ�ɲʌɿɽʅʊʎ�ʔʉɿʏɻʏʙʆ�

ɶɿɲ�ʃɳɽɸ�ʃɲʏɻɶʉʌʀɲ͘� 

 

 

 

 

50%

29%

21%

ɉʋʉʏʌʉʔʀɲ�ɼ�ɍʌɻʅɲʏʉɷʊʏɻʍɻ

Ʉʖɿ Ɂɲɿ͕�ʅɸ�ɿʃɲʆʉʋʉɿɻʏɿʃɼ�ɲʅʉɿɴɼ Ɂɲɿ͕ʅɸ�ʖɲʅɻʄɼ�ɲʅʉɿɴɼ



 �� 

Ʌʀʆɲʃɲʎ�ϱ͘ϴ͗�ɇʐʖʆʊʏɻʏɲ�Ɍʐʍɿʃɼʎ�Ʌɲʌʉʐʍʀɲʎ�ʍʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆ 

ɇʐʖʆʊʏɻʏɲ�Ɍʐʍɿʃɼʎ�Ʌɲʌʉʐʍʀɲʎ�ʍʏʉ�

Ʌɲʆɸʋɿʍʏɼʅɿʉ 

Ȱʌɿɽʅʊʎ�

ɇʐʅʅɸʏɸʖʊʆʏʘʆ 

Ʌʉʍʉʍʏʊ�;йͿ 

Ⱦɲɽɻʅɸʌɿʆɳ�ʍʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ ϲϱ ϰϮ͕Ϯ͕й 

ɇʋɲʆɿʊʏɸʌɲ�;ȵʃʋʉʆʙ�ʏʉ�

ɷɿɷɲʃʏʉʌɿʃʊ�ʅʉʐ�ɸʇʚɳʋʉʍʏɳʍɸʘʎͿ 

 

ϯϵ 

 

 

Ϯϱ͕ϯй 

ϭͲϮ�Ɍʉʌɹʎ�ʏɻʆ�ȵɴɷʉʅɳɷɲ  ϯϯ  Ϯϭ͕ϰй 

ϭͲϮ�Ɍʉʌɹʎ�ʏʉʆ�ɀɼʆɲ� ϭϳ ϭϭй 

ɇʑʆʉʄʉ ϭϱϰ ϭϬϬй 

 

 
ɇʖɼʅɲ�ϱ͘ϴ͗�ɇʐʖʆʊʏɻʏɲ�Ɍʐʍɿʃɼʎ�Ʌɲʌʉʐʍʀɲʎ�ʍʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ�ȴɿɷɲʃʏʉʌɿʃʙʆ�Ɍʉɿʏɻʏʙʆ 

Ɉɸʄɸʐʏɲʀʉ� ɸʌʙʏɻʅɲ� ʏʘʆ� ɷɻʅʉɶʌɲʔɿʃʙʆ� ʍʏʉɿʖɸʀʘʆ� ʏɻʎ� ɹʌɸʐʆɲʎ͕� ɼʏɲʆ� ʍʖɸʏɿʃɳ� ʅɸ� ʏʉ�

ʍʏɳɷɿʉ�ʏʉ�ʉʋʉʀʉ�ɴʌʀʍʃʉʆʏɲɿ�ʉɿ�ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�ʍʏɻ�ɷɿɷɲʃʏʉʌɿʃɼ�ʏʉʐʎ�ɷɿɲʏʌɿɴɼ͘�Ƀɿ�ɸʋɿʄʉɶɹʎ�ɼʏɲʆ͗�

ɲʌʖɿʃʊ�ʍʏɳɷɿʉ͕�ɷɻʄɲɷɼ�ʏʉ�ϭʉ�ɹʏʉʎ͕�ʏɸʄɿʃʊ�ʍʏɳɷɿʉ͕�ɷɻʄɲɷɼ�ʏʉ�ʏɸʄɸʐʏɲʀʉ�ɹʏʉʎ�ʏɻʎ�ɷɿɲʏʌɿɴɼʎ�ʏʉʐʎ͕�

ɼ� ʍɸ� ɸʆɷɿɳʅɸʍʉ�ʍʏɳɷɿʉ͘�Ȱʇʀɺɸɿ� ʆɲ�ʍɻʅɸɿʘɽɸʀ� ʊʏɿ� ʋɸʌɿʍʍʊʏɸʌɸʎ�ɲʋʊ� ʏʉ� ϱϬй� ʏʘʆ�ɲʋɲʆʏɼʍɸʘʆ�

42%

22%

11%

25%

ɇʐʖʆʊʏɻʏɲ�Ɍʐʍɿʃɼʎ�Ʌɲʌʉʐʍʀɲʎ�ʍʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ

Ⱦɲɽɻʅɸʌɿʆɳ�ʍʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ 1-Ϯ�ʔʉʌɹʎ�ʏɻʆ�ɸɷɴʉʅɳɷɲ�

1-Ϯ�ʔʉʌɹʎ�ʏʉʆ�ʅɼʆɲ ɇʋɲʆɿʊʏɸʌɲ�;ɸʇʚɳʋʉʍʏɳʍɸʘʎͿ



 �� 

ɷɻʄʙʆɸɿ� ʋʘʎ� ɴʌʀʍʃɸʏɲɿ� ʍʏʉ� ʏɸʄɿʃʊ� ʍʏɳɷɿʉ� ʏʘʆ� ʍʋʉʐɷʙʆ͘� Ɉʉ� ɶɸɶʉʆʊʎ� ɲʐʏʊ͕� ɸʀʆɲɿ� ɿɷɿɲʀʏɸʌɲ�

ʍɻʅɲʆʏɿʃʊ�ɶɿɲ�ʏɻʆ�ɲʇɿʉʋɿʍʏʀɲ�ʃɲɿ�ʏɻʆ�ɲʃʌʀɴɸɿɲ�ʏʘʆ�ɲʋɲʆʏɼʍɸʘʆ͕�ʃɲɽʙʎ�ʋɸʌɿʍʍʊʏɸʌʉɿ�ɲʋʊ�ʏʉʐʎ�

ʅɿʍʉʑʎ� ʔʉɿʏɻʏɹʎ� ʃɲɿ� ʔʉɿʏɼʏʌɿɸʎ� ɷɿɲɽɹʏʉʐʆ� ʅɿɲ� ʉʄʉʃʄɻʌʘʅɹʆɻ� ɲʃɲɷɻʅɲʁʃɼ� ɸʅʋɸɿʌʀɲ͘� � Ƀɿ�

ɲʋɲʆʏɼʍɸɿʎ�ʍʏʉ�ʍʖɸʏɿʃʊ�ɸʌʙʏɻʅɲ�ɴʌʀʍʃʉʆʏɲɿ�ʍʏʉʆ�Ʌʀʆɲʃɲ�ϱ͘ϵ�ʃɲɿ�ʍʏʉ�ɲʆʏʀʍʏʉɿʖʉ�ɇʖɼʅɲ�ϱ͘ϵ͘ 

 

Ʌʀʆɲʃɲʎ�ϱ͘ϵ͗�ɇʏɳɷɿʉ�ȴɿɷɲʃʏʉʌɿʃɼʎ�ȴɿɲʏʌɿɴɼʎ 

ɇʏɳɷɿʉ�ȴɿɷɲʃʏʉʌɿʃɼʎ�ȴɿɲʏʌɿɴɼʎ Ȱʌɿɽʅʊʎ�

ɇʐʅʅɸʏɸʖʊʆʏʘʆ 

Ʌʉʍʉʍʏʊ�;йͿ 

Ȱʌʖɿʃʊ�ɇʏɳɷɿʉ�;ϭʉ�ɹʏʉʎͿ ϯϯ Ϯϭ͕ϰй 

ɀɹʍʉ�ɇʏɳɷɿʉ ϰϭ Ϯϲ͕ϲй 

Ɉɸʄɿʃʊ�ɇʏɳɷɿʉ�;ʏɸʄɸʐʏɲʀʉ�ɹʏʉʎͿ  ϴϬ  ϱϭ͕ϵй 

ɇʑʆʉʄʉ ϭϱϰ ϭϬϬй 

 

 
ɇʖɼʅɲ�ϱ͘ϵ͗�ɇʏɳɷɿʉ�ȴɿɷɲʃʏʉʌɿʃɼʎ�ȴɿɲʏʌɿɴɼʎ 

21%

27%

52%

ɇʏɳɷɿʉ�ȴɿɷɲʃʏʉʌɿʃɼʎ�ȴɿɲʏʌɿɴɼʎ

Ȱʌʖɿʃʊ�ɇʏɳɷɿʉ ɀɹʍʉ�ɇʏɳɷɿʉ Ɉɸʄɿʃʊ�ɇʏɳɷɿʉ
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ϲ͘ ȰɅɃɈȵȿȵɇɀȰɈȰ�ɅɃȿɉȾɆȻɈȸɆȻȰɇ�ȰɁȰȿɉɇȸɇ�ȻȾȰɁɃɅɃȻȸɇȸɇ� 

 

ϲ͘ϭ͘ ȲȰɆȸ�ȾɆȻɈȸɆȻɏɁ 

 

ɇʏʉ�ʍʐɶʃɸʃʌɿʅɹʆʉ�ʃɸʔɳʄɲɿʉ�ɽɲ�ɶʀʆɸɿ�ɲʆɳʄʐʍɻ�ʏʘʆ�ɲʋʉʏɸʄɸʍʅɳʏʘʆ�ʋʉʐ�ʋʌʉɹʃʐʗɲʆ�ɲʋʊ�

ʏɻʆ�ɸʔɲʌʅʉɶɼ�ʏɻʎ�ʋʉʄʐʃʌɿʏɼʌɿɲʎ�ɲʆɳʄʐʍɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʅɹʍʘ�ʏɻʎ�ʅɸɽʊɷʉʐ�Dh^�͘�ȶʆɲ�ɲʋʊ�

ʏɲ�ʋɿʉ�ʍɻʅɲʆʏɿʃɳ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ʋʉʐ�ʋʌʉʃʑʋʏʉʐʆ�ɲʋʊ�ʏɻ�ʍʐɶʃɸʃʌɿʅɹʆɻ�ʅɹɽʉɷʉ�ɸʀʆɲɿ�ʏɲ�ɴɳʌɻ�

ʏʉʐ� ʃɳɽɸ� ʃʌɿʏɻʌʀʉʐ͕� ʃɲɽʙʎ� ʅʋʉʌɸʀ� ʆɲ� ʃɲʏɲʆʉɻɽɸʀ� ʋʉɿʉ� ʃʌɿʏɼʌɿʉ� ɽɸʘʌʉʑʆ� ʉɿ� ʐʋʉʗɼʔɿʉɿͬɸʎ�

ɷɿɷɳʃʏʉʌɸʎ� ʋɿʉ� ʍɻʅɲʆʏɿʃʊ� ʃɲɿ� ʋʉɿʉ� ʄɿɶʊʏɸʌɲ� ʍɻʅɲʆʏɿʃʊ͘� ɇʏɻ� ʍʐɶʃɸʃʌɿʅɹʆɻ� ʋɸʌʀʋʏʘʍɻ� ʏʉ�

ʍɻʅɲʆʏɿʃʊʏɸʌʉ� ʃʌɿʏɼʌɿʉ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʏʘʆ� ɷɿɷɲʃʏʉʌɿʃʙʆ� ʔʉɿʏɻʏʙʆ� ɸʀʆɲɿ� ɻ� ɸʃʋʄɼʌʘʍɻ� ʏʘʆ�

ʍʏʊʖʘʆ� ʏʉʐʎ� ɶɿɲ� ʋʌʉʍʘʋɿʃɼ� ɲʆɳʋʏʐʇɻ� ʋʉʐ� ʏʉʐʎ� ʋʌʉʍʔɹʌɸʏɲɿ� ʅɹʍʘ� ʏɻʎ� ɸʃʋʊʆɻʍɻʎ� ʏʉʐ�

ɷɿɷɲʃʏʉʌɿʃʉʑ� ʏʉʐʎ� ʋʏʐʖʀʉʐ͕� ʅɸ� ɴɳʌʉʎ� ϰϭ͕ϴϱй͘� Ȱʆʏʀɽɸʏɲ͕� ʏʉ� ʄɿɶʊʏɸʌʉ� ʍɻʅɲʆʏɿʃʊ� ʃʌɿʏɼʌɿʉ�

ʍʑʅʔʘʆɲ�ʅɸ�ʏɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ͕�ɸʀʆɲɿ�ɻ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ɳʄʄʉʐʎ�ʍʐʆɲɷɹʄʔʉʐʎ�ɼ�ɸʌɸʐʆɻʏɹʎ͕�ʅɸ�

ɴɳʌʉʎ�ʅʊʄɿʎ�ϭϰ͕ϰϯй��Ɉɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ɴʌʀʍʃʉʆʏɲɿ�ʍʏʉʆ�ʋʀʆɲʃɲ�ϲ͘ϭ�ʃɲɿ�ʍʖɼʅɲ�ϲ͘ϭ͘� 

 

Ʌʀʆɲʃɲʎ�ϲ͘ϭ͗�Ȳɳʌɻ�Ⱦʌɿʏɻʌʀʘʆ 

Ⱦʌɿʏɼʌɿɲ Ȳɳʌɻ�Ⱦʌɿʏɻʌʀʘʆ 

ɉʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�

ʃɲɽɻɶɻʏɼͬʏʌɿɲ 

Ϯϯ͕ϵϰй 

ɉʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ɳʄʄʉʐʎ�

ʍʐʆɲɷɹʄʔʉʐʎͬɸʌɸʐʆɻʏɹʎ 

ϭϰ͕ϰϯй 

ȵʃʋʄɼʌʘʍɻ�ʍʏʊʖʘʆ�ɶɿɲ�ʋʌʉʍʘʋɿʃɼ�ɲʆɳʋʏʐʇɻ ϰϭ͕ϴϱй 

Ɏʐʖʉʄʉɶɿʃɼ�ɸʐɻʅɸʌʀɲ ϭϵ͕ϳϴй 
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ɇʖɼʅɲ�ϲ͘ϭ͗�Ȳɳʌɻ�Ⱦʌɿʏɻʌʀʘʆ 

 

ϲ͘Ϯ͘ ȴȵȻȾɈȵɇ�ȾɆȻɈȸɆȻɏɁ 

 

ȵʋɿʋʌʊʍɽɸʏɲ͕�ʅɹʍʘ�ʏʘʆ�ɲʋʉʏɸʄɸʍʅɳʏʘʆ�ʏɻʎ�Dh^��ɸʇɼʖɽɻʍɲʆ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ɶɿɲ�ʏʉʐʎ�

ʅɹʍʉʐʎ�ɷɸʀʃʏɸʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʃɲɿ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ�ʃɲɿ�ʏɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ɴʌʀʍʃʉʆʏɲɿ�ɲʆɲʄʐʏɿʃɳ�

ʍʏʉʆ�ʋʀʆɲʃɲ�ϲ͘Ϯ͘� 

 

Ʌʀʆɲʃɲʎ�ϲ͘Ϯ͗�ȴɸʀʃʏɸʎ�Ⱦʌɿʏɻʌʀʘʆ 

ȾɆȻɈȸɆȻȰ ɀȵɇɃɇ�ȴȵȻȾɈȸɇ�

ȻȾȰɁɃɅɃȻȸɇȸɇ 

ɀȵɇɃɇ�ȴȵȻȾɈȸɇ�

ȰɅȰȻɈȸɈȻȾɃɈȸɈȰɇ 

ɉʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ʏʉʆͬʏɻʆ�

ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�

ʃɲɽɻɶɻʏɼͬʏʌɿɲ 

ϴϯ͕Ϭϲй Ͳϱϳ͕ϵϭй 

24%

14%
42%

20%

Ȳɳʌɻ�Ⱦʌɿʏɻʌʀʘʆ

ȯɎɍɐɒɛɏɇɌɄ�ȽɎɟ�ɒɍɋȀɒɄɋ�ɂɎɇȾɉɚɎɍɋɒȽȀɍɓɐȽ�ɈȽɅɄɀɄɒɛȀɒɏɇȽ

ȯɎɍɐɒɛɏɇɌɄ�ȽɎɟ�əɉɉɍɓɑ�ɐɓɋȽɁɚɉɔɍɓɑȀɂɏɂɓɋɄɒɚɑ

ȠɈɎɉɛɏɘɐɄ�ɐɒɟɖɘɋ�ɀɇȽ�ɎɏɍɐɘɎɇɈɛ�ȽɋəɎɒɓɌɄ

ȲɓɖɍɉɍɀɇɈɛ�ɂɓɄɊɂɏɜȽ
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ɉʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ɳʄʄʉʐʎ�

ʍʐʆɲɷɹʄʔʉʐʎͬɸʌɸʐʆɻʏɹʎ 

ϳϬ͕ϳϱй ͲϯϬ͕Ϯϳй 

ȵʃʋʄɼʌʘʍɻ�ʍʏʊʖʘʆ�ɶɿɲ�

ʋʌʉʍʘʋɿʃɼ�ɲʆɳʋʏʐʇɻ 

ϴϲ͕ϳϳй Ͳϳϱ͕Ϯϯй 

Ɏʐʖʉʄʉɶɿʃɼ�ɸʐɻʅɸʌʀɲ ϲϬ͕ϱϴй Ͳϰϵ͕ϲϰй 

ɇɉɁɃȿȻȾȰ ϴϬ͕ϭϴй Ͳϲϰ͕Ϯϲй 

 

ϲ͘Ϯ͘ϭ͘ ɀȵɇɃȻ�ȴȵȻȾɈȵɇ�ȻȾȰɁɃɅɃȻȸɇȸɇ 

 

Ʉʋʘʎ� ʔɲʀʆɸʏɲɿ� ɲʋʊ� ʏɲ� ɲʋʉʏɸʄɹʍʅɲʏɲ͕� ɻ� ʍʐʆʉʄɿʃɼ� ɿʃɲʆʉʋʉʀɻʍɻ� ʏʘʆ� ɷɿɷɲʃʏʉʌɿʃʙʆ�

ʔʉɿʏɻʏʙʆͬʏʌɿʘʆ� ɸʀʆɲɿ� ɲʌʃɸʏɳ� ʐʗɻʄɼ� ;ϴϬ͕ϭϴйͿ͕� ʃɲɽʙʎ� ʃɲɿ� ɲʋʊ� ʏʉ� ʃɳɽɸ� ʃʌɿʏɼʌɿʉ� ʇɸʖʘʌɿʍʏɳ�

ʋɲʌɲʏɻʌʉʑʆʏɲɿ�ɲʌʃɸʏɳ�ʐʗɻʄʉʀ�ɷɸʀʃʏɸʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ͕�ʅɸ�ɸʇɲʀʌɸʍɻ�ʏʉ�ʃʌɿʏɼʌɿʉ�ʏɻʎ�ʗʐʖʉʄʉɶɿʃɼʎ�

ɸʐɻʅɸʌʀɲʎ� ʅɸ� ɷɸʀʃʏɻ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ϲϬ͕ϱϴй͘� Ƀ� ʐʗɻʄʊʎ� ɷɸʀʃʏɻʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʍʏʉ� ʃʌɿʏɼʌɿʉ�

ͨɸʃʋʄɼʌʘʍɻ� ʍʏʊʖʘʆ� ɶɿɲ� ʋʌʉʍʘʋɿʃɼ� ɲʆɳʋʏʐʇɻ͕ͩ� ʏɻʎ� ʏɳʇɸʘʎ� ʏʉʐ� ϴϲ͕ϳϳй͕� ɷɿɲɷʌɲʅɲʏʀɺɸɿ�

ʍɻʅɲʆʏɿʃʊ�ʌʊʄʉ� ʃɲɿ� ʍʏɻʆ�ʉʄɿʃɼ� ɿʃɲʆʉʋʉʀɻʍɻ͕� ʃɲɽʙʎ�ʊʋʘʎ�ɲʆɲʔɹʌɽɻʃɸ�ʍʏʉʆ�ʋʀʆɲʃɲ�ϲ͘Ϯ͕͘� ʏʉ�

ʍʐɶʃɸʃʌɿʅɹʆʉ�ʃʌɿʏɼʌɿʉ�ɹʖɸɿ�ʏʉ�ʅɸɶɲʄʑʏɸʌʉ�ɴɳʌʉʎ�ɲʋʊ�ʊʄɲ�ʏɲ�ʐʋʊʄʉɿʋɲ͘�ȵʇʀʍʉʐ�ʍɻʅɲʆʏɿʃʊ�ʌʊʄʉ�

ɹʖɸɿ� ʃɲɿ� ɻ� ʐʋʉʍʏɼʌɿʇɻ� ɲʋʊ� ʏʉʆͬʏɻʆ� ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ� ʃɲɽɻɶɻʏɼͬʏʌɿɲ� ʅɸ� ʅɹʍʉ� ɷɸʀʃʏɻ�

ɿʃɲʆʉʋʉʀɻʍɻʎ�ϴϯ͕Ϭϲй͕�ɸʆʙ�ɲʃʉʄʉʐɽɸʀ�ɻ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ɳʄʄʉʐʎ�ʍʐʆɲɷɹʄʔʉʐʎ�ɼ�ɸʌɸʐʆɻʏɹʎ�ʅɸ�

ʖɲʅɻʄʊʏɸʌʉ�ʅɹʍʉ�ɷɸʀʃʏɻ�ɿʃɲʆʉʋʉʀɻʍɻʎ�;ϳϬ͕ϳϱйͿ͘� 

ɇʏʉ�ʋɲʌɲʃɳʏʘ�ɇʖɼʅɲ�ϲ͘Ϯ͘�ɲʆɲɶʌɳʔʉʆʏɲɿ�ɲʆɲʄʐʏɿʃɳ�ʉɿ�ʅɹʍʉɿ�ɷɸʀʃʏɸʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʉʐ�

ʃɳɽɸ�ʃʌɿʏɻʌʀʉʐ�ɲʄʄɳ�ʃɲɿ�ʏɻʎ�ʍʐʆʉʄɿʃɼʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ͘�Ȱʃʊʅɲ͕�ʍʏʉ�ɇʖɼʅɲ�ϲ͘ϯ͘�ʋɲʌʉʐʍɿɳɺɸʏɲɿ�ɻ�

ʍʐʆɳʌʏɻʍɻ�ʍʐʆʉʄɿʃɼʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ͘� 
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ɇʖɼʅɲ�ϲ͘Ϯ͗�ɀɹʍʉɿ�ȴɸʀʃʏɸʎ�Ȼʃɲʆʉʋʉʀɻʍɻʎ 

 

 
ɇʖɼʅɲ�ϲ͘ϯ͗�Ƀʄɿʃɼ�ɇʐʆɳʌʏɻʍɻ�Ȼʃɲʆʉʋʉʀɻʍɻʎ 

ȵʀʆɲɿ�ʍɻʅɲʆʏɿʃʊ�ʆɲ�ɲʆɲʔɸʌɽɸʀ�ʋʘʎ�ɻ�ʉʄɿʃɼ�ʍʐʆɳʌʏɻʍɻ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʉʐ�ʍʖɼʅɲʏʉʎ�ϲ͘ϯ͘�

ɸʀʆɲɿ� ʃʉʀʄɻ͕� ɶɸɶʉʆʊʎ� ʋʉʐ� ɸʋɿɴɸɴɲɿʙʆɸɿ� ʊʏɿ� ʋʌʊʃɸɿʏɲɿ� ɶɿɲ� ʅɻ� ɲʋɲɿʏɻʏɿʃʉʑʎ� ɷɿɷɲʃʏʉʌɿʃʉʑʎ�

ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�;ʉʅʉʀʘʎ�ɿʍʖʑɸɿ�ʃɲɿ�ɶɿɲ�ʏɲ�ʃʌɿʏɼʌɿɲ͕�ʊʋʉʐ�ʉɿ�ʅɹʍʉɿ�ɷɸʀʃʏɸʎ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ�ɸʀʆɲɿ�

ɲʌʆɻʏɿʃʉʀ͕�ɴʄ͘�Ʌʀʆɲʃɲ�ϲ͘ϮͿ͘� 

83.06

70.75

86.77

60.58

80.18
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ɉʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�
ʃɲɽɻɶɻʏɼͬʏʌɿɲ

ɉʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ɳʄʄʉʐʎ�ʍʐʆɲɷɹʄʔʉʐʎͬɸʌɸʐʆɻʏɹʎ

ȵʃʋʄɼʌʘʍɻ�ʍʏʊʖʘʆ�ɶɿɲ�ʋʌʉʍʘʋɿʃɼ�ɲʆɳʋʏʐʇɻ
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ϲ͘Ϯ͘Ϯ͘ ɀȵɇɃȻ�ȴȵȻȾɈȵɇ�ȰɅȰȻɈȸɈȻȾɃɈȸɈȰɇ 

 

Ʉʍʉʆ�ɲʔʉʌɳ�ʏʉʐʎ�ʅɹʍʉʐʎ�ɷɸʀʃʏɸʎ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ͕�ʋɲʌɲʏɻʌɸʀʏɲɿ�ʊʏɿ�ʊʄʉɿ�ʉɿ�ɷɸʀʃʏɸʎ�ʏʘʆ�

ʃʌɿʏɻʌʀʘʆ�ɲʄʄɳ�ʃɲɿ�ʏɻʎ�ʍʐʆʉʄɿʃɼʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʄɲʅɴɳʆʉʐʆ�ɲʌʆɻʏɿʃɹʎ�ʏɿʅɹʎ͘�Ȱʐʏʊ�ɲʋʉʃɲʄʑʋʏɸɿ�

ʋʘʎ�ʋʌʊʃɸɿʏɲɿ�ɶɿɲ�ʅɻ�ɲʋɲɿʏɻʏɿʃʉʑʎ�ʔʉɿʏɻʏɹʎ͘�Ɉɻ�ʅɿʃʌʊʏɸʌɻ�ʏɿʅɼ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ�ʏɻ�ʄɲʅɴɳʆɸɿ�

ʏʉ�ʃʌɿʏɼʌɿʉ�ͨɸʃʋʄɼʌʘʍɻ�ʍʏʊʖʘʆ�ɶɿɲ�ʋʌʉʍʘʋɿʃɼ�ɲʆɳʋʏʐʇɻͩ�ʅɸ�ʋʉʍʉʍʏʊ�Ͳϳϱ͘Ϯϯй͘�Ȱʃʉʄʉʐɽʉʑʆ�

ɻ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲ�ʃɲɽɻɶɻʏɼͬʏʌɿɲ�ʃɲɿ�ɻ�ʗʐʖʉʄʉɶɿʃɼ�ɸʐɻʅɸʌʀɲ�ʅɸ�ʋʉʍʉʍʏɳ�

Ͳϱϳ͕ϵϭй� ʃɲɿ� Ͳϰϵ͕ϲϰй͕� ɲʆʏɿʍʏʉʀʖʘʎ͘� Ɉɹʄʉʎ͕� ʅɸ� ʏʉ� ʅɸɶɲʄʑʏɸʌʉ� ɴɲɽʅʊ� ɲʋɲʀʏɻʍɻʎ� ɲʄʄɳ� ɲʌʃɸʏɳ�

ʖɲʅɻʄɼ�ʏɿʅɼ�ɹʖɸɿ�ʏʉ�ʃʌɿʏɼʌɿʉ�ʐʋʉʍʏɼʌɿʇɻʎ�ɲʋʊ�ɳʄʄʉʐʎ�ɷɿɷɲʃʏʉʌɿʃʉʑʎ�ʔʉɿʏɻʏɹʎ�ɼ�ɸʌɸʐʆɻʏɹʎ�ʅɸ�

ʋʉʍʉʍʏʊ�ͲϯϬ͕Ϯϳй͘ 
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ϲ͘ϯ͘ ȴȻȰȳɆȰɀɀȰɈȰ�ȴɆȰɇȸɇ�ȾȰȻ�ȲȵȿɈȻɏɇȸɇ� 

 

Ʉʋʘʎ�ɲʆɲʔɹʌɽɻʃɸ�ʃɲɿ�ʍʏʉ�ϯʉ�ʃɸʔɳʄɲɿʉ͕� ʏɲ�ɷɿɲɶʌɳʅʅɲʏɲ�ɷʌɳʍɻʎ�ʃɲɿ�ɴɸʄʏʀʘʍɻʎ�ɸʀʆɲɿ�

ɲʋɲʌɲʀʏɻʏɲ�ʍʏɻʆ�ɸʇɲɶʘɶɼ�ʍɻʅɲʆʏɿʃʙʆ�ʍʐʅʋɸʌɲʍʅɳʏʘʆ�ɶɿɲ�ʏɻʆ�ɲʆɳʄʐʍɻ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʘʆ�

ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ͘�Ȱʋʊ�ʏɻ�ʅɿɲ�ʋʄɸʐʌɳ͕�ʏʉ�ɷɿɳɶʌɲʅʅɲ�ɷʌɳʍɻʎ�ɴʉɻɽɳɸɿ�ʆɲ�ɸʇɲʖɽʉʑʆ�

ɲʋʉʏɸʄɹʍʅɲʏɲ�ɶɿɲ�ʏɲ�ɷʐʆɲʏɳ�ɲʄʄɳ�ʃɲɿ�ʏɲ�ɲɷʑʆɲʏɲ�ʍɻʅɸʀɲ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʘʆ�ʔʉɿʏɻʏʙʆ͘�Ɉʉ�

ʍʐɶʃɸʃʌɿʅɹʆʉ� ɷɿɳɶʌɲʅʅɲ� ʋʌʉɹʌʖɸʏɲɿ� ɲʋʊ� ʏʉʆ� ʍʐʆɷʐɲʍʅʊ� ʏɻʎ� ɴɲʌʑʏɻʏɲʎ� ʏʘʆ� ʃʌɿʏɻʌʀʘʆ�

ɿʃɲʆʉʋʉʀɻʍɻʎ� ʅɸ� ʏʉʐʎ� ʅɹʍʉʐʎ� ɷɸʀʃʏɸʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ͘� Ɉʉ� ɷɿɳɶʌɲʅʅɲ� ʖʘʌʀɺɸʏɲɿ� ʍɸ� ʏɹʍʍɸʌɲ�

ʏɸʏɲʌʏɻʅʊʌɿɲ͕�ɲʆɳʄʉɶɲ�ʅɸ�ʏɻʆ�ɲʋʊɷʉʍɻ�ʃɲɿ�ʏɻ�ʍɻʅɲʆʏɿʃʊʏɻʏɲ�ʏʉʐ�ʃɳɽɸ�ʃʌɿʏɻʌʀʉʐ͘ 

Ȱʋʊ�ʏɻʆ�ɳʄʄɻ�ʋʄɸʐʌɳ͕�ʏʉ�ɷɿɳɶʌɲʅʅɲ�ɴɸʄʏʀʘʍɻʎ�ʐʋʉɷɸɿʃʆʑɸɿ�ʏɿʎ�ɷɿɲʍʏɳʍɸɿʎ�ʏɻʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ�

ʋʉʐ�ʖʌɸɿɳɺʉʆʏɲɿ�ɴɸʄʏʀʘʍɻ͘�Ȱʆʏʀʍʏʉɿʖɲ�ʃɲɿ�ʏɲ�ɷɿɲɶʌɳʅʅɲʏɲ�ɴɸʄʏʀʘʍɻʎ�ʖʘʌʀɺʉʆʏɲɿ�ʍɸ�ʏɹʍʍɸʌɲ�

ʏɸʏɲʌʏɻʅʊʌɿɲ͕�ɲʆɳʄʉɶɲ�ʅɸ�ʏɻʆ�ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲ�ʃɲɿ�ʏɻʆ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲ�ʏʉʐ�ʃɳɽɸ�ʃʌɿʏɻʌʀʉʐ͘� 

 

 

ϲ͘ϯ͘ϭ͘ ȴȻȰȳɆȰɀɀȰ�ȴɆȰɇȸɇ 

 

ɇʏʉ� ɷɿɳɶʌɲʅʅɲ� ɷʌɳʍɻʎ� ʏʉʐ� ɇʖɼʅɲʏʉʎ� ϲ͘ϱ͘� ʋɲʌɲʏɻʌɸʀʏɲɿ� ʊʏɿ� ʃɲʆɹʆɲ� ʃʌɿʏɼʌɿʉ� ɷɸʆ�

ɴʌʀʍʃɸʏɲɿ�ʍʏɻʆ�ʋɸʌɿʉʖɼ�ɷʌɳʍɻʎ�;ʃɳʏʘͲɷɸʇɿɳ�ʏɸʏɲʌʏɻʅʊʌɿʉͿ͕�ɶɸɶʉʆʊʎ�ʋʉʐ�ɷɸʀʖʆɸɿ�ʊʏɿ�ʃɲʆɹʆɲ�ɲʋʊ�

ʏɲ�ʏɹʍʍɸʌɲ�ʃʌɿʏɼʌɿɲ�ɿʃɲʆʉʋʉʀɻʍɻʎ�ʋʉʐ�ɽɸʘʌʉʑʆ�ʉɿ�ʔʉɿʏɻʏɹʎ�ʋʉʄʑ�ʍɻʅɲʆʏɿʃʊ�ɷɸʆ�ɹʖɸɿ�ʖɲʅɻʄɼ�

ɲʋʊɷʉʍɻ͘� ɀɸ� ɳʄʄɲ� ʄʊɶɿɲ͕� ʃɲʆɹʆɲ� ʃʌɿʏɼʌɿʉ� ɷɸʆ� ʖʌɼɺɸɿ� ɳʅɸʍɻʎ� ɴɸʄʏʀʘʍɻʎ͘� ɇʏɻ� ʍʐʆɹʖɸɿɲ͕� ʏʉ�

ʃʌɿʏɼʌɿʉ� ʏɻʎ� ɸʃʋʄɼʌʘʍɻʎ� ʍʏʊʖʘʆ� ɶɿɲ� ʋʌʉʍʘʋɿʃɼ� ɲʆɳʋʏʐʇɻ� ʅɹʍʘ� ʏɻʎ� ɸʃʋʊʆɻʍɻʎ� ʏʉʐ�

ɷɿɷɲʃʏʉʌɿʃʉʑ�ʋʏʐʖʀʉʐ�ɴʌʀʍʃɸʏɲɿ�ʍʏɻʆ�ʋɸʌɿʉʖɼ�ɿʍʖʑʉʎ�;ʋɳʆʘͲɷɸʇɿɳ�ʏɸʏɲʌʏɻʅʊʌɿʉͿ͕�ʏʉ�ʉʋʉʀʉ�ʅɲʎ�

ɷɸʀʖʆɸɿ�ʋʘʎ�ɸʀʆɲɿ�ɹʆɲ�ʃʌɿʏɼʌɿʉ�ʅɸ�ʐʗɻʄɼ�ʍɻʅɲʆʏɿʃʊʏɻʏɲ�ɲʄʄɳ�ʏɲʐʏʊʖʌʉʆɲ�ʅɸ�ʐʗɻʄɼ�ɲʋʊɷʉʍɻ͕�

ɷɻʄɲɷɼ� ɲʌʃɸʏɳ� ʐʗɻʄʊ� ʅɹʍʉ� ɷɸʀʃʏɻʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ͘� ɇʏɻʆ� ʋɸʌɿʉʖɼ� ʅɸʏɲʔʉʌɳʎ� ʋʊʌʘʆ� ;ʋɳʆʘͲ

ɲʌɿʍʏɸʌɳ� ʏɸʏɲʌʏɻʅʊʌɿʉͿ� ɴʌʀʍʃɸʏɲɿ� ʏʉ� ʃʌɿʏɼʌɿʉ� ʐʋʉʍʏɼʌɿʇɻʎ� ɲʋʊ� ʏʉʆͬʏɻʆ� ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�

ʃɲɽɻɶɻʏɼͬʏʌɿɲ͘�Ʌɲʌɲʏɻʌɸʀʏɲɿ� ʐʗɻʄɼ�ɲʋʊɷʉʍɻ͕�ɲʄʄɳ� ʖɲʅɻʄʊʏɸʌɻ�ʍɻʅɲʆʏɿʃʊʏɻʏɲ͕� ɷɻʄɲɷɼ�ʉɿ�

ɷɿɷɲʃʏʉʌɿʃʉʀ�ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�ɸʀʆɲɿ�ɲʌʃɸʏɳ�ɿʃɲʆʉʋʉɿɻʅɹʆʉɿ�ʖʘʌʀʎ�ʆɲ�ʏʉ�ɽɸʘʌʉʑʆ�ʊʅʘʎ�ɿɷɿɲʀʏɸʌɲ�

ʍɻʅɲʆʏɿʃʊ�ʃʌɿʏɼʌɿʉ͕�ʃɲɽʙʎ�ɴʌʀʍʃɸʏɲɿ�ʃʉʆʏɳ�ʍʏɻʆ�ʏɿʅɼ�Ϭ�ʏʉʐ�ɳʇʉʆɲ�ʍɻʅɲʆʏɿʃʊʏɻʏɲʎ͘�Ɉɹʄʉʎ͕�ʍʏɻʆ�

ʋɸʌɿʉʖɼ� ɿʍʖʑʉʐʍɲʎ� ʃɲʏɳʍʏɲʍɻʎ� ;ʃɳʏʘͲɲʌɿʍʏɸʌɳ� ʏɸʏɲʌʏɻʅʊʌɿʉͿ� ɴʌʀʍʃʉʆʏɲɿ� ʏɲ�ɷʑʉ� ʏɸʄɸʐʏɲʀɲ�
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ʃʌɿʏɼʌɿɲ͕� ɻ� ʐʋʉʍʏɼʌɿʇɻ� ɲʋʊ� ɳʄʄʉʐʎ� ɷɿɷɲʃʏʉʌɿʃʉʑʎ� ʔʉɿʏɻʏɹʎ� ɼ� ɸʌɸʐʆɻʏɹʎ� ʃɲɿ� ɻ� ʗʐʖʉʄʉɶɿʃɼ�

ɸʐɻʅɸʌʀɲ� ʏʘʆ�ʔʉɿʏɻʏʙʆ͘� Ⱦɲɿ� ʍʏɿʎ� ɷʑʉ�ʋɸʌɿʋʏʙʍɸɿʎ�ʋɲʌɲʏɻʌɼɽɻʃɸ� ʖɲʅɻʄʊʏɸʌɻ�ɲʋʊɷʉʍɻ� ʃɲɿ�

ʖɲʅɻʄʊʏɸʌɻ�ʍɻʅɲʆʏɿʃʊʏɻʏɲ͘�� 

 
�������������������������ɇʖɼʅɲ�ϲ͘ϱ͗�ȴɿɳɶʌɲʅʅɲ�ȴʌɳʍɻʎ�Ⱦʌɿʏɻʌʀʘʆ 

 

ϲ͘ϯ͘Ϯ͘ ȴȻȰȳɆȰɀɀȰ�ȲȵȿɈȻɏɇȸɇ 

 

ɇʏʉ�ʍʐɶʃɸʃʌɿʅɹʆʉ�ɷɿɳɶʌɲʅʅɲ�ɴɸʄʏʀʘʍɻʎ�ʏʉʐ�ɇʖɼʅɲʏʉʎ�ϲ͘ϲ�ʋɲʌɲʏɻʌʉʑʅɸ�ʊʏɿ�ʏɲ�ʃʌɿʏɼʌɿɲ�

ɴʌʀʍʃʉʆʏɲɿ� ʍʏɲ� ɷʑʉ� ɲʋʊ� ʏɲ� ʍʐʆʉʄɿʃɳ� ʏɹʍʍɸʌɲ� ʏɸʏɲʌʏɻʅʊʌɿɲ͘� Ɉɲ� ʃʌɿʏɼʌɿɲ� ʗʐʖʉʄʉɶɿʃɼʎ�

ɸʐɻʅɸʌʀɲʎ�ʃɲɿ�ɸʃʋʄɼʌʘʍɻʎ�ʍʏʊʖʘʆ�ɶɿɲ�ʋʌʉʍʘʋɿʃɼ�ɲʆɳʋʏʐʇɻ�ɴʌʀʍʃʉʆʏɲɿ�ʍʏɻʆ�ʋɸʌɿʉʖɼ�ʋʌʙʏɻʎ�

ʋʌʉʏɸʌɲɿʊʏɻʏɲʎ�;ʃɳʏʘͲɷɸʇɿɳ�ʏɸʏɲʌʏɻʅʊʌɿʉͿ͘�Ȱʐʏʊ�ʍɻʅɲʀʆɸɿ͕�ʊʏɿ�ʏɲ�ɷʑʉ�ʍʐɶʃɸʃʌɿʅɹʆɲ�ʃʌɿʏɼʌɿɲ�

ɸʀʆɲɿ� ɲʐʏɳ� ʋʉʐ� ɹʖʉʐʆ� ʋʌʉʏɸʌɲɿʊʏɻʏɲ� ɴɸʄʏʀʘʍɻʎ� ʍɸ� ʍʖɹʍɻ� ʅɸ� ʏɲ� ʐʋʊʄʉɿʋɲ͘� Ȱʃʊʅɲ͕� ɻ�

ȯɎɍɐɒɛɏɇɌɄ�ȽɎɟ�ɒɍɋȀɒɄɋ�
ɂɎɇȾɉɚɎɍɋɒȽȀɍɓɐȽ�
ɈȽɅɄɀɄɒɛȀɒɏɇȽ

ȯɎɍɐɒɛɏɇɌɄ�ȽɎɟ�əɉɉɍɓɑ�
ɐɓɋȽɁɚɉɔɍɓɑȀɂɏɂɓɋɄɒɚɑ

ȠɈɎɉɛɏɘɐɄ�ɐɒɟɖɘɋ�
ɀɇȽ�ɎɏɍɐɘɎɇɈɛ�

ȽɋəɎɒɓɌɄ

ȲɓɖɍɉɍɀɇɈɛ�
ɂɓɄɊɂɏɜȽ

-100

0

100

-100 0 100

Ȝ
ȫ
Ȫ
ȟ
Ȫ
ȭȢ

ȭȢȧȜȨȮȤȥȪȮȢȮȜ
ȱȽɊɄɉɛ ȯɗɄɉɛ 

ȱ
ȽɊ

Ʉɉ
ɛ 

ȯ
ɗ
Ʉɉ
ɛ 



 �� 

ʍʐɶʃɸʃʌɿʅɹʆɻ� ʋɸʌɿʉʖɼ� ʋʉʐ� ɴʌʀʍʃʉʆʏɲɿ͕� ʍɻʅɲʀʆɸɿ� ʋʘʎ� ʖʌɸɿɳɺɸʏɲɿ� ʆɲ� ʃɲʏɲɴʄɻɽɸʀ� ʖɲʅɻʄɼ�

ʋʌʉʍʋɳɽɸɿɲ� ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ɿʃɲʆʉʋʉɿɻɽɸʀ� ʐʗɻʄʊ� ʋʉʍʉʍʏʊ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʏʘʆ� ʔʉɿʏɻʏʙʆ͘� Ɉʉ�

ɶɸɶʉʆʊʎ� ɲʐʏʊ� ɸʋɿɴɸɴɲɿʙʆɸʏɲɿ͕� ʃɲɽʙʎ� ʊʋʘʎ� ɲʋʉɷɸʀʖɽɻʃɸ� ʋʌʉɻɶʉʐʅɹʆʘʎ͕� ʉɿ� ʔʉɿʏɻʏɹʎ� ʋʉʐ�

ɲʋɳʆʏɻʍɲʆ�ʏʉ�ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ�ʖɲʌɲʃʏɻʌʀʍʏɻʃɲʆ�ʘʎ�ͨʅɻ�ɲʋɲɿʏɻʏɿʃʉʀͩ͘ 

Ɉɲ�ʃʌɿʏɼʌɿɲ�ʋʉʐ�ɹʖʉʐʆ�ʆɲ�ʃɳʆʉʐʆ�ʅɸ�ʏɻʆ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�

ʃɲɽɻɶɻʏɼͬʏʌɿɲ� ʃɲɿ� ɳʄʄʉʐʎ� ɸʌɸʐʆɻʏɹʎ� ɼ� ʍʐʆɲɷɹʄʔʉʐʎ� ɴʌʀʍʃʉʆʏɲɿ� ʍʏɻʆ� ʋɸʌɿʉʖɼ� ɷɸʑʏɸʌɻʎ�

ʋʌʉʏɸʌɲɿʊʏɻʏɲʎ͕� ɷɻʄɲɷɼ� ʍʏʉ� ʃɳʏʘͲɲʌɿʍʏɸʌɳ� ʏɸʏɲʌʏɻʅʊʌɿʉ� ʋʉʐ� ɶɸʆɿʃɳ� ʋɸʌɿɹʖɸɿ� ʃʌɿʏɼʌɿɲ�

ʖɲʅɻʄɼʎ�ɲʋʉʏɸʄɸʍʅɲʏɿʃʊʏɻʏɲʎ�ʃɲɿ�ɲʋɲɿʏɻʏɿʃʊʏɻʏɲʎ͘�Ȱʐʏʊ�ʍɻʅɲʀʆɸɿ�ʊʏɿ�ɲʆ�ɶʀʆɸɿ�ɴɸʄʏʀʘʍɻ�ʏʘʆ�

ʍʐɶʃɸʃʌɿʅɹʆʘʆ� ʃʌɿʏɻʌʀʘʆ͕� ɷɸʆ� ɽɲ� ʐʋɳʌʇɸɿ� ʍɻʅɲʆʏɿʃɼ� ɴɸʄʏʀʘʍɻ� ʍʏɻʆ� ɿʃɲʆʉʋʉʀɻʍɻ� ʏʘʆ�

ʔʉɿʏɻʏʙʆ͘�Ȱʆɲʄʐʏɿʃɳ͕�ʋɲʌɲʏʀɽɸʏɲɿ�ʏʉ�ȴɿɳɶʌɲʅʅɲ�Ȳɸʄʏʀʘʍɻʎ�ʍʏʉ�ʍʖɼʅɲ�ϲ͘ϲ͘� 
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ϳ͘ ȰɅɃɈȵȿȵɇɀȰɈȰ�ɅȰɆȰȳɃɁɈȻȾȸɇ�ȰɁȰȿɉɇȸɇ�;&��dKZ��E�>z^/^Ϳ 

 

ϳ͘ϭ͘ ȵȻɇȰȳɏȳȸ 

 

ɇʏʉ�ʍʐɶʃɸʃʌɿʅɹʆʉ�ʃɸʔɳʄɲɿʉ�ɽɲ�ɲʆɲʄʐɽʉʑʆ�ʃɲɿ�ɽɲ�ɸʌʅɻʆɸʐʏʉʑʆ�ʏɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ʏɻʎ�

ʋɲʌɲɶʉʆʏɿʃɼʎ� ɲʆɳʄʐʍɻʎ� ͕� ɻ� ʉʋʉʀɲ� ɸʔɲʌʅʊʍʏɻʃɸ� ʅɹʍʘ� ʏʘʆ� ɲʋɲʆʏɼʍɸʘʆ� ʏʘʆ� ɷɿɷɲʃʏʉʌɿʃʙʆ�

ʔʉɿʏɻʏʙʆ� � ʍɸ� ɸʌʘʏɼʍɸɿʎ� ʍʖɸʏɿʃɳ� ʅɸ� ʃʀʆɻʏʌɲ� ʋʉʐ� ʏʉʐʎ�ʙɽɻʍɲʆ� ʆɲ�ʍʐʅʅɸʏɹʖʉʐʆ� ʍɸ� ʍʋʉʐɷɹʎ�

ɷɿɷɲʃʏʉʌɿʃʉʑ� ɸʋɿʋɹɷʉʐ� ʃɲɿ� ʍʏɿʎ� ɷʐʍʃʉʄʀɸʎ� ʋʉʐ� ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ� ɲʋʊ� ʏɻʆ� ʍʐʅʅɸʏʉʖɼ� ʏʉʐʎ͘��

Ȱʆɲʄʐʏɿʃɳ�ʋɲʌɲʏʀɽɸʆʏɲɿ�ʉɿ�ϭϱ�ɸʌʘʏɼʍɸɿʎ�ʃɿʆɼʏʌʘʆ�ʃɲɿ�ʉɿ�ϭϱ�ɸʌʘʏɼʍɸɿʎ�ɷʐʍʃʉʄɿʙʆ�;Ʌʀʆɲʃɲʎ�ϳ͘ϭͿ͘� 

 

Ʌʀʆɲʃɲʎ�ϳ͘ϭ͗�ȵʌʘʏɼʍɸɿʎ�ȾɿʆɼʏʌʘʆͲ�ȴʐʍʃʉʄɿʙʆ 

Ɂ ȵɆɏɈȸɇȵȻɇ�ȾȻɁȸɈɆɏɁ ȵɆɏɈȸɇȵȻɇ�ȴɉɇȾɃȿȻɏɁ 

ϭ Ɉʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ɲʋʉʏɸʄɸʀ�ʍʐʆɹʖɸɿɲ�ʏʉʐ�

ʅɸʏɲʋʏʐʖɿɲʃʉʑ�ʅʉʐ 

ȸ�ʉɿʃʉʆʉʅɿʃɼ�ɸʆʀʍʖʐʍɻ�ʏʉʐ�ʋɲʆɸʋɿʍʏɻʅʀʉʐ�ɶɿɲ�

ʏɻʆ�ɷɿɷɲʃʏʉʌɿʃɼ�ʅʉʐ�ɹʌɸʐʆɲ�ɸʀʆɲɿ�ʖɲʅɻʄɼ 

Ϯ Ⱦɳʆʘ�ɷɿɷɲʃʏʉʌɿʃʊ�ʄʊɶʘ�ɸʆɽɳʌʌʐʆʍɻʎ�ʏʘʆ�

ɶʉʆɿʙʆ�ʅʉʐ� 

ȸ�ʃɲɽʉɷɼɶɻʍɻ�ʃɲɿ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ʏʉʆͬʏɻʆ�

ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�ʃɲɽɻɶɻʏɼͬʏʌɿɲ�ɸʀʆɲɿ�ʅɹʏʌɿɲ 

ϯ Ⱦɳʆʘ�ɷɿɷɲʃʏʉʌɿʃʊ�ʄʊɶʘ�ɸʆɽɳʌʌʐʆʍɻʎ�ʏʘʆ�

ʃɲɽɻɶɻʏʙʆ�ʅʉʐ 

Ɉʉ�ɳɶʖʉʎ�ʃɲɿ�ɻ�ʋʀɸʍɻ�ɶɿɲ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏʘʆ�

ɷɿɷɲʃʏʉʌɿʃʙʆ�ʅʉʐ�ʍʋʉʐɷʙʆ�ʅɸ�ʃɳʆʉʐʆ�ʆɲ�ɹʖʘ�

ʅɹʏʌɿɲ�ɷɿɳɽɸʍɻ 

ϰ ȸ�ʐʋʉʏʌʉʔʀɲ�ɸʀʆɲɿ�ʍɻʅɲʆʏɿʃʊʎ�ʋɲʌɳɶʉʆʏɲʎ�

ʋʉʐ�ʅɸ�ʙɽɻʍɸ�ʍɸ�ɲʐʏɼ�ʏɻʆ�ɲʋʊʔɲʍɻ 

Ƀɿ�ʐʋʉɷʉʅɹʎ�ʃɲɿ�ʉ�ʅɹʏʌɿʉʎ�ɸʇʉʋʄɿʍʅʊʎ�ʏʉʐ�

ʋɲʆɸʋɿʍʏɻʅʀʉʐ�ʅɸ�ɷʐʍʃʉʄɸʑʉʐʆ�ʍʏɻʆ�ɸʃʋʊʆɻʍɻ�

ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ 

ϱ Ɉʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ɸʀʆɲɿ�ɲʋɲʌɲʀʏɻʏʉ�ʍʏɻ�ɷʉʐʄɸɿɳ�

ʅʉʐ 

ȴɸʆ�ɴʌɼʃɲ�ʏɻʆ�ʋʌʉʍɷʉʃʙʅɸʆɻ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�

ɳʄʄʉʐʎ�ɷɿɷɲʃʏʉʌɿʃʉʑʎ�ʔʉɿʏɻʏɹʎ�ɼ�ɸʌɸʐʆɻʏɹʎ 

ϲ Ɉʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ɽɲ�ɴʉɻɽɼʍɸɿ�ʍʏɻʆ�

ɸʋɲɶɶɸʄʅɲʏɿʃɼ�ɸʇɹʄɿʇɻ�ʃɲɿ�ʍʏɻʆ�ɲʅʉɿɴɼ�ʅʉʐ 

ȸ�ɿʍʉʌʌʉʋʀɲ�ɲʆɳʅɸʍɲ�ʍʏɻʆ�ʋʌʉʍʘʋɿʃɼ�ʅʉʐ�ɺʘɼ�

ʃɲɿ�ʍʏɿʎ�ʍʋʉʐɷɹʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ɸʋɿʋɹɷʉʐ�ɸʀʆɲɿ�

ɷʑʍʃʉʄʉ�ʆɲ�ɷɿɲʏɻʌɻɽɸʀ� 
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ϳ ɀɸ�ɸʆɷɿɲʔɹʌɸɿ�ɻ�ɸʋɿʋʄɹʉʆ�ʅʉʌɿʉɷʊʏɻʍɻ�ʋʉʐ�

ɷʀʆɸɿ�ʏʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ɶɿɲ�ɷɿɲɶʘʆɿʍʅʉʑʎ�ʏʉʐ�

ȴɻʅʉʍʀʉʐ 

Ȱɿʍɽɳʆʉʅɲɿ�ʅɿɲ�ɲɴɸɴɲɿʊʏɻʏɲ�ɶɿɲ�ʏɻʆ�

ɸʋɲɶɶɸʄʅɲʏɿʃɼ�ʅʉʐ�ɲʋʉʃɲʏɳʍʏɲʍɻ�ʅɸʏɳ�ɲʋʊ�ʏɻʆ�

ʉʄʉʃʄɼʌʘʍɻ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʅʉʐ�ʍʋʉʐɷʙʆ 

ϴ ɀɸ�ɸʆɷɿɲʔɹʌɸɿ�ɻ�ʃʉɿʆʘʆɿʃɼ�ʋʌʉɴʉʄɼ�ʃɲɿ�

ɲʆɲɶʆʙʌɿʍɻ�ʋʉʐ�ʋʌʉʍʔɹʌɸɿ�ʏʉ�ɷɿɷɲʃʏʉʌɿʃʊ 

ȴɸʆ�ɹʖʘ�ʏɲ�ʉʐʍɿɲʍʏɿʃɳ�ʋʌʉʍʊʆʏɲ�ɶɿɲ�ʏɻʆ�

ʉʄʉʃʄɼʌʘʍɻ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ʃɲɿ�

ɷʐʍʃʉʄɸʑʉʅɲɿ�ʆɲ�ʏɲ�ɲʋʉʃʏɼʍʘ 

ϵ Ʌɲʌʉʏʌʑʆɽɻʃɲ�ɲʋʊ�ʏɲ�ʅɹʄɻ�ʏɻʎ�ʉɿʃʉɶɹʆɸɿɳʎ�

ʅʉʐ�ʋʉʐ�ɸʀʆɲɿ�ʋɲʆɸʋɿʍʏɻʅɿɲʃʉʀ 

ȶʖʘ�ʋɸʌɿʉʌɿʍʅɹʆʉ�ʖʌʊʆʉ�ʄʊɶʘ�ʏɻʎ�ɷʉʐʄɸɿɳʎ�ʅʉʐ�

ɼͬʃɲɿ�ʏʘʆ�ʉɿʃʉɶɸʆɸɿɲʃʙʆ�ʅʉʐ�ʐʋʉʖʌɸʙʍɸʘʆ 

ϭϬ ȸ�ɹʌɸʐʆɲ�ɼʏɲʆ�ʋɳʆʏɲ�ʏʉ�ʍʏʉɿʖɸʀʉ�ʅʉʐ ȸ�ʉɿʃʉɶɹʆɸɿɲ�ʃɲɿ�ʏʉ�ʋɸʌɿɴɳʄʄʉʆ�ʅʉʐ�

ʏʉʋʉɽɸʏʉʑʆʏɲɿ�ɲʌʆɻʏɿʃɳ�ʍʏɿʎ�ɷɿɷɲʃʏʉʌɿʃɹʎ�ʅʉʐ�

ʍʋʉʐɷɹʎ� 

ϭϭ Ʌʉʄʄʉʀ�ʔʀʄʉɿ�ʅʉʐ�ʃɳʆʉʐʆ�ɷɿɷɲʃʏʉʌɿʃʊ�ʃɿ�ɹʏʍɿ�

ɸʀʋɲ�ʃɿ�ɸɶʙ�ʆɲ�ɷʉʃɿʅɳʍʘ 

ȶʖʘ�ʅɹʏʌɿɲ�ɸʋɲʔɼ�ʅɸ�ʏʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ͕�ʄʊɶʘ�ʏɻʎ�

ɲʋʊʍʏɲʍɼʎ�ʏʉʐ�ɲʋʊ�ʏɻʆ�ʃɲʏʉɿʃʀɲ�ʅʉʐ� 

ϭϮ Ɉʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ɲʋʉʏɸʄɸʀ�ɹʆɲ�ʏʌʊʋʉ�

ʃʉɿʆʘʆɿʃʉʋʉʀɻʍɻʎ 

Ƀɿ�ʐʋʉɷʉʅɹʎ�ʏʉʐ�ʍʋɿʏɿʉʑ�ʅʉʐ�ɷɸʆ�ɸʐʆʉʉʑʆ�ʏɿʎ�

ɷɿɷɲʃʏʉʌɿʃɹʎ�ʅʉʐ�ʍʋʉʐɷɹʎ 

ϭϯ ɇʏʉ�ʋɲʌɸʄɽʊʆ�ɷɸʆ�ʅʋʊʌɸʍɲ�ʆɲ�ʍʋʉʐɷɳʍʘ�ʍɸ�

ɲʐʏʊ�ʏʉ�ɸʋʀʋɸɷʉ 

Ȱʆʏɿʅɸʏʘʋʀɺʘ�ʏɸʖʆɿʃɹʎ�ɷʐʍʃʉʄʀɸʎ�ʍʏɻʆ�

ɲʆɲɺɼʏɻʍɻ�ɸʌɸʐʆɻʏɿʃʉʑ�ʐʄɿʃʉʑ�ʅɹʍʘ�ʏɻʎ�

ɿɷʌʐʅɲʏɿʃɼʎ�ɴɿɴʄɿʉɽɼʃɻʎ�ɼ�ɳʄʄʘʆ�ɲʋʉɽɸʏɻʌʀʘʆ 

ϭϰ Ⱥɹʄʘ�ʆɲ�ɲʃʉʄʉʐɽɼʍʘ�ɲʃɲɷɻʅɲʁʃɼ�ʃɲʌɿɹʌɲ Ƀɿ�ɲʋɲɿʏɼʍɸɿʎ�ʏɻʎ�ʍʖʉʄɼʎ�;ʋ͘ʖ͘�ɸʋɿʏɻʌɼʍɸɿʎ�

ɸʇɸʏɳʍɸʘʆ͕�ɷɿɷɲʃʏɿʃʊ�ɹʌɶʉͿ�ʅɸ�ɴɶɳɺʉʐʆ�ɸʃʏʊʎ�

ʋʌʉɶʌɳʅʅɲʏʉʎ� 

ϭϱ Ⱥɹʄʘ�ʆɲ�ɴʌʘ�ɸʌɶɲʍʀɲ�ʐʗɻʄɼʎ�ɸʇɸɿɷʀʃɸʐʍɻʎ ɍʌɸɿɳɺɸʏɲɿ�ʍʐʖʆɳ�ʆɲ�ʄɲʅɴɳʆʘ�ʅɹʌʉʎ�ʍɸ�

ɸʋɿʍʏɻʅʉʆɿʃɳ�ʍʐʆɹɷʌɿɲ͕�ɸʌɸʐʆɻʏɿʃɹʎ�

ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ͕�ʃ͘ʄʋ�ʃɲɿ�ɲʐʏʊ�ʅɸ�ʃɲɽʐʍʏɸʌɸʀ�ʆɲ�

ʏɸʄɸɿʙʍʘ� 

 

 Ƀɿ�ʐʋʉʗɼʔɿʉɿͬɸʎ�ɷɿɷɳʃʏʉʌɸʎ�ʃʄɼɽɻʃɲʆ�ʆɲ�ɲʋɲʆʏɼʍʉʐʆ�ʃɲɿ�ʍʏɿʎ�ϯϬ�ɸʌʘʏɼʍɸɿʎ�ʅɸ�ʃʄʀʅɲʃɲ�

ϱ�ɴɲɽʅʀɷʘʆ�;ϭ͗�ȴɸʆ�ʍʐʅʔʘʆʙ�ʃɲɽʊʄʉʐ͕�ɹʘʎ�ϱ͗�ɇʐʅʔʘʆʙ�ȰʋʊʄʐʏɲͿ͘ 
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ɇʏʊʖʉʎ�ʏɻʎ�ʍʐɶʃɸʃʌɿʅɹʆɻʎ�ɲʆɳʄʐʍɻʎ�ɸʀʆɲɿ�ʆɲ�ʉʅɲɷʉʋʉɿɻɽʉʑʆ�ʉɿ�ɸʌʘʏɼʍɸɿʎ�ʃɲɿ�ʍʏɿʎ�ɷʑʉ�

ʋɸʌɿʋʏʙʍɸɿʎ�ʇɸʖʘʌɿʍʏɳ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɲʋʄʉʋʉɿɻɽʉʑʆ�ʃɲɿ�ʆɲ�ʃɲʏɲʆʉɻɽʉʑʆ�ʏɲ�ɷɸɷʉʅɹʆɲ�ʋʉʐ�

ɸʌʅɻʆɸʑʉʆʏɲɿ�ɲʋʊ�ʏɿʎ�ϯϬ�ʋɲʌɲʋɳʆʘ�ɸʌʘʏɼʍɸɿʎ�ʏʉʐ�ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ͘�ɀɸ�ɲʐʏʊʆ�ʏʉʆ�ʏʌʊʋʉ͕�ɽɲ�

ʋʌʉʍɷɿʉʌɿʍʏʉʑʆ� ʉɿ� ʋɲʌɳɶʉʆʏɸʎ� ;ĨĂĐƚŽƌƐͿ� ʋʉʐ� ͨʃʌʑɴʉʆʏɲɿͩ� ʋʀʍʘ� ɲʋʊ� ʏɿʎ� ɲʋɲʆʏɼʍɸɿʎ� ʃɲɿ� ɽɲ�

ɸʇɲʖɽʉʑʆ�ʍɻʅɲʆʏɿʃɳ�ʃɲɿ�ʋɿʉ�ɲʃʌɿɴɼ�ʍʐʅʋɸʌɳʍʅɲʏɲ͘� 

Ⱦɲɿ�ʍʏɿʎ�ɷʑʉ�ʋɸʌɿʋʏʙʍɸɿʎ�ʃɿʆɼʏʌʘʆ�ʃɲɿ�ɷʐʍʃʉʄɿʙʆ͕�ʋʌʉʏʉʑ�ɸʔɲʌʅʉʍʏɸʀ�ɻ�ʋɲʌɲɶʉʆʏɿʃɼ�

ɲʆɳʄʐʍɻ͕� ʋʌʉɻɶɼɽɻʃɸ� ʉ� ɹʄɸɶʖʉʎ� ɲʇɿʉʋɿʍʏʀɲʎ� ʏɻʎ� ʃʄʀʅɲʃɲʎ͕� ʅɹʍʘ� ʏʉʐ� ɷɸʀʃʏɻ� ɸʍʘʏɸʌɿʃɼʎ�

ʍʐʆɹʋɸɿɲʎ��ŚƌŽŶďĂĐŚ͛Ɛ��ůƉŚĂ͘�ɇʏʉʆ�ʋɲʌɲʃɳʏʘ�ʋʀʆɲʃɲ�ɲʆɲʄʑɸʏɲɿ�ɻ�ɲʇɿʉʋɿʍʏʀɲ�ʏɻʎ�ɸʍʘʏɸʌɿʃɼʎ�

ʍʐʆɹʋɸɿɲʎ�ɲʆɳʄʉɶɲ�ʅɸ�ʏɻʆ�ʏɿʅɼ�ʏʉʐ�ʍʐʆʏɸʄɸʍʏɼ�ɲ͘� 

 

Ʌʀʆɲʃɲʎ�ϳ͘Ϯ͗�ȵʌʅɻʆɸʀɲ�Ɉɿʅʙʆ�ɇʐʆʏɸʄɸʍʏʙʆ�ȵʍʘʏɸʌɿʃɼʎ�ɇʐʆɹʋɸɿɲʎ 

Ɉɿʅɼ�ɇʐʆʏɸʄɸʍʏɼ�ɲ Ȱʇɿʉʋɿʍʏʀɲ�ȵʍʘʏɸʌɿʃɼʎ�ɇʐʆɹʋɸɿɲʎ 

фϬ͕ϱ ɀɻ�ɲʋʉɷɸʃʏɼ 

Ϭ͕ϱͲϬ͕ϱϵ Ɍʏʘʖɼ 

Ϭ͕ϲͲϬ͕ϲϵ Ȱʅʔɿʍɴɻʏɼʍɿʅɻ� 

Ϭ͕ϳͲϬ͕ϳϵ Ȱʋʉɷɸʃʏɼ 

Ϭ͕ϴͲϬ͕ϴϵ Ⱦɲʄɼ� 

Ϭ͕ϵͲϬ͕ϵϰ ȱʌɿʍʏɻ 

 

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ɻ�ʏɿʅɼ�ʏʉʐ�ʍʐʆʏɸʄɸʍʏɼ�ɲхϬ͘ϵϱ͕�ʐʋʉɷɸɿʃʆʑɸɿ�ʊʏɿ�ʉɿ�ɸʌʘʏɼʍɸɿʎ�ɸʀʆɲɿ�ʊʅʉɿɸʎ�ʃɲɿ�

ɷɸʆ� ʋʌʉʍʔɹʌʉʐʆ� ʃɳʋʉɿɲ� ʋʄɻʌʉʔʉʌʀɲ� ʃɲɿ� ɸʋɸʀɶɸɿ� ɻ� ʏʌʉʋʉʋʉʀɻʍɻ� ɼ� ɲʔɲʀʌɸʍɻ� ʃɳʋʉɿʘʆ�

ɸʌʘʏɼʍɸʘʆ�;ʅɹʖʌɿ�ϮϬй�ʏʉʐ�ɲʌʖɿʃʉʑ�ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐͿ͘� 
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ϳ͘Ϯ͘ ȾȻɁȸɈɆȰ 

 

ȳɿɲ�ʆɲ�ɲʆɲʄʐɽʉʑʆ�ʉɿ�ɲʋɲʆʏɼʍɸɿʎ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆ�ɶɿɲ�ʏɲ�ʃʀʆɻʏʌɲ�ʋʉʐ�ʏʉʐʎ�

ʙɽɻʍɲʆ�ʆɲ�ʍʐʅʅɸʏɹʖʉʐʆ�ʍɸ�ʍʋʉʐɷɹʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ɸʋɿʋɹɷʉʐ�ʃɲɿ�ʆɲ�ʄɻʔɽʉʑʆ�ʏɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ�

ʋʉʐ�ɲʆɲʄʑɽɻʃɲʆ�ʍʏʉ�ʃɸʔɳʄɲɿʉ�ϳ͘ϭ͕͘�ʖʌɻʍɿʅʉʋʉɿɼɽɻʃɸ�ɻ�ʅɹɽʉɷʉʎ�ʏɻʎ�ʋɲʌɲɶʉʆʏɿʃɼʎ�ɲʆɳʄʐʍɻʎ�

;ĨĂĐƚŽƌ� ĂŶĂůǇƐŝƐͿ͘� Ȱʌʖɿʃɳ͕� ɹɶɿʆɸ� ɲʆɳʄʐʍɻ� ʏʉʐ� ɷɸʀʃʏɻ� �ƌŽŶďĂĐŚ͛Ɛ� �ůƉŚĂ͕� ɶɿɲ� ʏʉʆ� ɹʄɸɶʖʉ� ʏɻʎ�

ɲʇɿʉʋɿʍʏʀɲʎ͘� Ƀ� ɷɸʀʃʏɻʎ� ɸʀʆɲɿ� ɲʋʉɷɸʃʏʊʎ͕� ʃɲɽʙʎ� ɿʍʉʑʏɲɿ� ʅɸ� ʏɻʆ� ʏɿʅɼ� Ϭ͕ϳ� ʊʋʘʎ�ʔɲʀʆɸʏɲɿ� ʍʏʉʆ�

Ʌʀʆɲʃɲ�ϳ͘ϯ͘ 

 

Ʌʀʆɲʃɲʎ�ϳ͘ϯ͗�Ȱʇɿʉʋɿʍʏʀɲ�ȵʍʘʏɸʌɿʃɼʎ�ɇʐʆɹʋɸɿɲʎ�Ⱦɿʆɼʏʌʘʆ 

ZĞůŝĂďŝůŝƚǇ�^ƚĂƟƐƟĐƐ 

�ƌŽŶďĂĐŚΖƐ��ůƉŚĂ E�ŽĨ�/ƚĞŵƐ 

͘ϳϬϬ ϭϱ 

 

� Ɋʍʏɸʌɲ� ʋʌɲɶʅɲʏʉʋʉɿɼɽɻʃɸ� ʋɲʌɲɶʉʆʏɿʃɼ� ɲʆɳʄʐʍɻ� ʅɹʍʘ� ʏɻʎ� ʅɸɽʊɷʉʐ� ʏʘʆ� ʃʑʌɿʘʆ�

ʍʐʆɿʍʏʘʍʙʆ� ;WƌŝŶĐŝƉĂů� �ŽŵƉŽŶĞŶƚƐ� �ŶĂůǇƐŝƐ� Ͳ� W��Ϳ� ʃɲɿ� ʏɻʎ� ʅɸɽʊɷʉʐ� ʋɸʌɿʍʏʌʉʔɼʎ� sĂƌŝŵĂǆ͘�

Ʌɲʌɲʃɳʏʘ�ɽɲ�ʋɲʌʉʐʍɿɲʍʏʉʑʆ�ʃɲɿ�ɽɲ�ɲʆɲʄʐɽʉʑʆ�ʏɲ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ʏɻʎ�ʋɲʌɲɶʉʆʏɿʃɼʎ�ɲʆɳʄʐʍɻʎ�

ʅɸ� ɶʆʙʅʉʆɲ� ʏɿʎ� ʅɸʏɲɴʄɻʏɹʎͲɸʌʘʏɼʍɸɿʎ� ʏʉʐ� ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ� ɶɿɲ� ʏɲ� ʃʀʆɻʏʌɲ� ʏʘʆ�

ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ� ʋʉʐ� ʏʉʐʎ� ʙɽɻʍɲʆ� ʆɲ� ʋʌɲɶʅɲʏʉʋʉɿɼʍʉʐʆ� ʍʋʉʐɷɹʎ� ɷɿɷɲʃʏʉʌɿʃʉʑ� ɸʋɿʋɹɷʉʐ͘�

ɀɹʍʘ� ʏʉʐ� ʋɲʌɲʃɳʏʘ� ʋʀʆɲʃɲ� �ĞƐĐƌŝƉƟǀĞ� ^ƚĂƟƐƟĐƐ͕� ʅʋʉʌʉʑʆ� ʆɲ� ɸʇɲʖɽʉʑʆ� ʍɻʅɲʆʏɿʃɳ�

ʍʐʅʋɸʌɳʍʅɲʏɲ�ɶɿɲ�ʏɲ�ʃʀʆɻʏʌɲ�ʏɲ�ʉʋʉʀʉ�ɽɸʘʌʉʑʆ�ʉɿ�ʐʋʉʗɼʔɿʉɿͬɸʎ�ɷɿɷɳʃʏʉʌɸʎ�ʍɻʅɲʆʏɿʃʊʏɸʌɲ�

ɼ�ʅɻ�ɲʄʄɳ� ʃɲɿ� ʏɻʆ� ʏʐʋɿʃɼ�ɲʋʊʃʄɿʍɻ�ʍʏɿʎ�ɲʋɲʆʏɼʍɸɿʎ� ʏʘʆ� ɿɷʀʘʆ͘� Ʌɲʌɲʏɻʌɸʀʏɲɿ� ʄʉɿʋʊʆ͕� ʊʏɿ� ʏʉ�

ʍɻʅɲʆʏɿʃʊʏɸʌʉ�ʃʀʆɻʏʌʉ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆ�ɸʀʆɲɿ�ɻ�ɴʉɼɽɸɿɲ�ʋʉʐ�ɽɲ�ʏʉʐʎ�ʋɲʌɹʖɸɿ� ʏʉ�

ɷɿɷɲʃʏʉʌɿʃʊ� ʋʏʐʖʀʉ� ʍʏɻʆ� ɸʋɲɶɶɸʄʅɲʏɿʃɼ� ʏʉʐʎ� ɸʇɹʄɿʇɻ� ʃɲɿ� ʍʏɻʆ� ɲʅʉɿɴɼ� ʏʉʐʎ͘� Ȱʃʊʅɲ� ɹʆɲ�

ʍɻʅɲʆʏɿʃʊ�ʃʀʆɻʏʌʉ�ɶɿɲ�ʏɻ�ʍʐʅʅɸʏʉʖɼ�ʏʉʐʎ�ʍɸ�ɷɿɷɲʃʏʉʌɿʃɹʎ�ʍʋʉʐɷɹʎ�ɸʀʆɲɿ�ɻ�ɸʑʌɸʍɻ�ɸʌɶɲʍʀɲʎ�

ʐʗɻʄɼʎ� ɸɿɷʀʃɸʐʍɻʎ� ʃɲɿ� ʏʉ� ɸʆɷɿɲʔɹʌʉʆ� ʏʉʐʎ� ɶɿɲ� ʏʉ� ʃʉʅʅɳʏɿ� ʏɻʎ� ɹʌɸʐʆɲʎ͘� ȳɸʆɿʃʊʏɸʌɲ͕� ʉɿ�

ɲʋʉʃʄʀʍɸɿʎ� ʃʐʅɲʀʆʉʆʏɲɿ� ʍɸ� ʐʗɻʄɹʎ� ʏɿʅɹʎ͕� ʃɳʏɿ� ʏʉ� ʉʋʉʀʉ� ɷɸʀʖʆɸɿ� ʅʀɲ� ʍʖɸʏɿʃɼ� ʋʉɿʃɿʄʀɲ� ʍʏɿʎ�

ɲʋɲʆʏɼʍɸɿʎ�ʏʘʆ�ʔʉɿʏɻʏʙʆ͕�ɸʆʙ�ʋɲʌɲʏɻʌɸʀʏɲɿ�ʖɲʅɻʄɼ�ɲʋʊʃʄɿʍɻ�ɲʄʄɳ�ʃɲɿ�ʖɲʅɻʄʊʎ�ʅɹʍʉʎ�ʊʌʉʎ�
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ʍʏɲ�ʋɲʌɲʃɳʏʘ�ɷʑʉ�ʃʀʆɻʏʌɲ͘�Ʌʌʙʏʉʆ͕�ʍʏɻʆ�ʋɲʌʊʏʌʐʆʍɻ�ɶɿɲ�ɷɿɷɲʃʏʉʌɿʃɹʎ�ʍʋʉʐɷɹʎ�ɲʋʊ�ʅɹʄɻ�ʏɻʎ�

ʉɿʃʉɶɹʆɸɿɲʎ�ʋʉʐ�ɸʀʆɲɿ�ʋɲʆɸʋɿʍʏɻʅɿɲʃʉʀ�ɲʄʄɳ�ʃɲɿ�ʏɻʆ�ɸʋɿʌʌʉɼ�ɲʋʊ�ʔʀʄʉʐʎ�ʋʉʐ�ɸʃʏɸʄʉʑʆ�ʍʋʉʐɷɹʎ�

ʀɷɿʉʐ� ɸʋɿʋɹɷʉʐ͘� Ɉʉ� ʍʐɶʃɸʃʌɿʅɹʆʉ� ɶɸɶʉʆʊʎ� ʐʋʉɷɻʄʙʆɸɿ� ʊʏɿ� ʐʋɳʌʖɸɿ� ʅɿɲ� ʍʐʅʔʘʆʀɲ� ʍʏɿʎ�

ɲʋɲʆʏɼʍɸɿʎ� ʋɲʌɳ� ʏʉ� ɶɸɶʉʆʊʎ� ʊʏɿ� ʏɲ� ɷʐʉ� ɲʐʏɳ� ʃʀʆɻʏʌɲ� ɷɸʆ� ɸʀʆɲɿ� ʍɻʅɲʆʏɿʃɳ� ɶɿɲ� ʏʉʐʎ�

ɷɿɷɲʃʏʉʌɿʃʉʑʎ� ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ͘� Ȱʆɲʄʐʏɿʃɳ� ʍʏʉʆ� Ʌʀʆɲʃɲ� ϳ͘ϰ͘� ɴʌʀʍʃʉʆʏɲɿ� ʉɿ� ʅɹʍʉɿ� ʊʌʉɿ� ʃɲɿ� ʉɿ�

ʏʐʋɿʃɹʎ�ɲʋʉʃʄʀʍɸɿʎ͘ 

ɇʐʆʉʄɿʃɳ͕�ʅɹʍɻ�ʏɿʅɼ�ɳʆʘ�ʏʉʐ�ʏʌʀɲ�;ϯͿ�ʍʐɶʃɹʆʏʌʘʍɲʆ�ʏɲ�ɸʇɼʎ�ʃʀʆɻʏʌɲ�ʋʉʐ�ʔɲʀʆɸʏɲɿ�ʊʏɿ�

ɸʀʆɲɿ� ʏɲ� ʍɻʅɲʆʏɿʃʊʏɸʌɲ� ɶɿɲ� ʏʉʐʎ� ʍʐʅʅɸʏɹʖʉʆʏɸʎ͗� ɻ� ɸʇɹʄɿʇɻ� ʹ� ɲʅʉɿɴɼ� ;ϯ͘ϵϰͿ͕� ɻ� ɷʐʆɲʏʊʏɻʏɲ�

ɸʌɶɲʍʀɲʎ�ʐʗɻʄɼʎ�ɸʇɸɿɷʀʃɸʐʍɻʎ�;ϯ͘ϲϮͿ͕�ɻ�ɹʌɸʐʆɲ�;ϯ͘ϯϭͿ͕�ɻ�ʍʐʆɹʖɸɿɲ�ʏʘʆ�ʅɸʏɲʋʏʐʖɿɲʃʙʆ�ʍʋʉʐɷʙʆ�

;ϯ͘ϬϴͿ�ʃɲɿ�ʉɿ�ɷʐʆɲʏʊʏɻʏɸʎ�ɲʃɲɷɻʅɲʁʃɼʎ�ʃɲʌɿɹʌɲʎ�;ϯ͘ϬϰͿ͘ 

Ʌʀʆɲʃɲʎ�ϳ͘ϰ͗��ĞƐĐƌŝƉƟǀĞ�^ƚĂƟƐƟĐƐ�Ⱦɿʆɼʏʌʘʆ 

�ĞƐĐƌŝƉƟǀĞ�^ƚĂƟƐƟĐƐ 

 DĞĂŶ ^ƚĚ͘��ĞǀŝĂƟŽŶ �ŶĂůǇƐŝƐ�E 

ɇʐʆɹʖɸɿɲ�ɀɸʏɲʋʏʐʖɿɲʃʉʑ ϯ͘Ϭϴ ϭ͘ϱϳϮ ϭϱϰ 

ȵʆɽɳʌʌʐʆʍɻ�ʉɿʃʉɶɹʆɸɿɲʎ ϭ͘ϲϴ ϭ͘ϬϱϮ ϭϱϰ 

ȵʆɽɳʌʌʐʆʍɻ�Ⱦɲɽɻɶɻʏʙʆ Ϯ͘ϰϯ ϭ͘Ϯϵϴ ϭϱϰ 

ɉʋʉʏʌʉʔʀɲ Ϯ͘ϬϮ ϭ͘ϰϳϱ ϭϱϰ 

Ʌʌʉʒʋʊɽɸʍɻ�ȴʉʐʄɸɿɳʎ Ϯ͘ϵϯ ϭ͘ϯϵϭ ϭϱϰ 

ȵʇɹʄɿʇɻͲȰʅʉɿɴɼ ϯ͘ϵϰ ϭ͘ϭϯϯ ϭϱϰ 

ɀʉʌɿʉɷʊʏɻʍɻ Ϯ͘ϰϳ ϭ͘ϱϬϱ ϭϱϰ 

Ⱦʉɿʆʘʆɿʃɼ�Ʌʌʉɴʉʄɼ Ϯ͘ϰϬ ϭ͘Ϯϳϭ ϭϱϰ 

Ƀɿʃʉɶɹʆɸɿɲ�Ʌɲʆɸʋɿʍʏɻʅɿɲʃʙʆ ϭ͘Ϯϵ ͘ϳϳϯ ϭϱϰ 

ȶʌɸʐʆɲ ϯ͘ϯϭ ϭ͘Ϯϱϱ ϭϱϰ 

ȵʋɿʌʌʉɼ�ʔʀʄʘʆ ϭ͘ϰϲ ͘ϴϲϰ ϭϱϰ 

Ⱦʉɿʆʘʆɿʃʉʋʉʀɻʍɻ ϭ͘ϲϰ ϭ͘Ϭϯϯ ϭϱϰ 

ȵʋʀʋɸɷʉ�ɇʋʉʐɷʙʆ ϭ͘ϳϳ ϭ͘ϯϮϭ ϭϱϰ 

Ȱʃɲɷɻʅɲʁʃɼ�ʃɲʌɿɹʌɲ ϯ͘Ϭϰ ϭ͘ϯϵϬ ϭϱϰ 

ȵʌɶɲʍʀɲ�ɉʗɻʄɼʎ�ȵɿɷʀʃɸʐʍɻʎ ϯ͘ϲϮ ϭ͘ϮϰϮ ϭϱϰ 
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 Ȼɷɿɲʀʏɸʌɲ� ʍɻʅɲʆʏɿʃʊʎ� ʋʀʆɲʃɲʎ͕� ɸʀʆɲɿ� ʃɲɿ� ʉ� ʋʀʆɲʃɲʎ� ʍʐʍʖɸʏʀʍɸʘʆ� ;�ŽƌƌĞůĂƟŽŶ�DĂƚƌŝǆͿ͕�

ʃɲɽʙʎ� ɴʉɻɽɳɸɿ� ʍʏɻʆ� ɸʇɲɶʘɶɼ� ʍɻʅɲʆʏɿʃʙʆ� ɲʋʉʏɸʄɸʍʅɳʏʘʆ� ɶɿɲ� ʏʉ� ɴɲɽʅʊ� ʍʐʍʖɹʏɿʍɻʎ� ʏʘʆ�

ʅɸʏɲɴʄɻʏʙʆ�ʋʉʐ�ʅɸʄɸʏʙʆʏɲɿ͘�ɇʏɻ�ʍʐɶʃɸʃʌɿʅɹʆɻ�ɲʆɳʄʐʍɻ�ʃɲɿ�ʋɿʉ�ɲʆɲʄʐʏɿʃɳ�ʅɹʍʘ�ʏʉʐ�ʋʀʆɲʃɲ��

ϳ͘ϱ͕͘� ʋɲʌɲʏɻʌɸʀʏɲɿ� ʊʏɿ� ɷɸʆ� ʐʋɳʌʖʉʐʆ� ʐʗɻʄɹʎ� ʍʐʍʖɸʏʀʍɸɿʎ� ʅɸʏɲʇʑ� ʏʘʆ� ʅɸʏɲɴʄɻʏʙʆ͕� ʅɸ� ʏɿʎ�

ʋɸʌɿʍʍʊʏɸʌɸʎ�ʏɿʅɹʎ�ʆɲ�ʃʐʅɲʀʆʉʆʏɲɿ�ʍʏʉ�ɷɿɳʍʏɻʅɲ�΀Ϭ�Ͳ�Ϭ͕Ϯ΁͘�Ʌɲʌɲʏɻʌʉʑʆʏɲɿ�ʊʅʘʎ�ʐʗɻʄɳ�ɸʋʀʋɸɷɲ�

ʍʐʍʖɹʏɿʍɻʎ� ʍɸ� ʃɳʋʉɿɸʎ� ʅɸʏɲɴʄɻʏɹʎ͕� ʊʋʘʎ� ɶɿɲ� ʋɲʌɳɷɸɿɶʅɲ� ʍʏɻ� ʅɸʏɲɴʄɻʏɼ� ʋʌʉʒʋʉɽɹʍɸɿʎ�

ɷʉʐʄɸɿɳʎ�ʅɸ�ʏɻ�ʅɸʏɲɴʄɻʏɼ�ͨɸʇɹʄɿʇɻ�ʃɲɿ�ɲʅʉɿɴɼͩ͘�Ʌɿʉ�ʍʐɶʃɸʃʌɿʅɹʆɲ͕�ʉɿ�ʐʗɻʄɹʎ�ʏɿʅɹʎ�ʍʐʍʖɹʏɿʍɻʎ�

;ɳʆʘ�ʏʉʐ�Ϭ͕ϯͿ�ʋɲʌɲʏʀɽɸʆʏɲɿ�ʍʏʉʆ�Ʌʀʆɲʃɲ�ϳ͘ϱ�ʅɸ�ʃʀʏʌɿʆʉ�ʖʌʙʅɲ͘ 
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 Ⱦɲɽʙʎ�ʉɿ�ʏɿʅɹʎ�ʍʐʍʖɹʏɿʍɻʎ�ʅɸʏɲʇʑ�ʏʘʆ�ʅɸʏɲɴʄɻʏʙʆ�ɷɸʆ�ɸʀʆɲɿ�ɿɷɿɲʀʏɸʌɲ�ʐʗɻʄɹʎ�;ɳʆʘ�ʏʉʐ�

Ϭ͕ϯͿ͕��ʉ�ɷɸʀʃʏɻʎ�<DK�ʃʌʀʆɸʏɲɿ�ɲʋɲʌɲʀʏɻʏʉʎ�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ʋʌʉʍɷɿʉʌɿʍʏɸʀ�ɻ�ʃɲʏɲʄʄɻʄʊʄɻʏɲ�ʏʘʆ�

ʅɸʏɲɴʄɻʏʙʆ�ʘʎ�ʋʌʉʎ�ʏɻʆ�ɸʔɲʌʅʉɶɼ�ʏɻʎ�ʋɲʌɲɶʉʆʏɿʃɼʎ�ɲʆɳʄʐʍɻʎ͘�Ƀ�ɷɸʀʃʏɻʎ�ʋɼʌɸ�ʏɻʆ�ʏɿʅɼ�Ϭ͕ϲϲϯ͘�

ȸ�ʍʐɶʃɸʃʌɿʅɹʆɻ�ʏɿʅɼ�ɽɸʘʌɸʀʏɲɿ�ɲʋʉɷɸʃʏɼ�ɶɿɲ�ʏɻ�ʍʐʆɹʖɸɿɲ�ʏɻʎ�ʅɸɽʊɷʉʐ�ʋʉʐ�ɲʃʉʄʉʐɽɸʀʏɲɿ͕�ɲʄʄɳ�

ʊʖɿ� ɿɷɿɲʀʏɸʌɲ� ʐʗɻʄɼ͘� Ȱʐʏʊ� ɷɻʅɿʉʐʌɶɸʀ� ʄʊɶʉʐʎ� ɸʋɿʔʑʄɲʇɻʎ� ʍʏɲ� ɲʋʉʏɸʄɹʍʅɲʏɲ� ʋʉʐ� ɽɲ�

ʋɲʌʉʐʍɿɲʍʏʉʑʆ�ʋɲʌɲʃɳʏʘ͕� ʃɳʏɿ� ʏʉ� ʉʋʉʀʉ� ɲʋʉɷʀɷɸʏɲɿ� ʍʏʉ� ʍʖɸʏɿʃɳ� ʋɸʌɿʉʌɿʍʅɹʆʉ� ɲʌɿɽʅʊ� ʏʘʆ�

ɲʋɲʆʏɼʍɸʘʆ�ʏʉʐ�ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ͕�ʃɲɽʙʎ�ɷɸʆ�ʐʋɼʌʖɸ�ɸʋɲʌʃɼʎ�ʖʌʊʆʉʎ�ɶɿɲ�ʆɲ�ɷɿɸʐʌʐʆɽɸʀ�ɹʆɲ�

ʅɸɶɲʄʑʏɸʌʉ�ɷɸʀɶʅɲ͘� 

 

Ʌʀʆɲʃɲʎ�ϳ͘ϲ͗�<DK�Ⱦɿʆɼʏʌʘʆ 

 

 

 

 

 Ȱʃʊʅɲ� ɹʆɲ� ʍʏʉɿʖɸʀʉ� ʋʉʐ� ɷɸʀʖʆɸɿ� ɸɳʆ� ʉɿ� ʅɸʏɲɴʄɻʏɹʎ� ɸʀʆɲɿ� ʃɲʏɳʄʄɻʄɸʎ� ʆɲ�

ʖʌɻʍɿʅʉʋʉɿɻɽʉʑʆ� ʍʏɻʆ� ʋɲʌɲɶʉʆʏɿʃɼ� ɲʆɳʄʐʍɻ� ɸʀʆɲɿ� ʉɿ� ʏɿʅɹʎ� ʏʉʐ� ɷɸʀʃʏɻ� D^�� ;DĞĂƐƵƌĞ� ŽĨ�

^ĂŵƉůŝŶŐ��ĚĞƋƵĂĐǇͿ͘�Ʉʋʘʎ�ʋɲʌɲʏɻʌɸʀʏɲɿ� ʍʏʉʆ�ʋʀʆɲʃɲ�ϳ͘ϳ͕� ʉɿ� ʋɸʌɿʍʍʊʏɸʌʉɿ� ɷɸʀʃʏɸʎ�D^�� ʏʘʆ�

ʅɸʏɲɴʄɻʏʙʆ� ɷɹʖʉʆʏɲɿ� ʏɿʅɹʎ� ɳʆʘ� ʏʉʐ� Ϭ͕ϱ͘� Ɉʉ� ɶɸɶʉʆʊʎ� ɲʐʏʊ͕� ɸʋɿʏʌɹʋɸɿ� ʏɻʆ� ɹɶʃʌɿʍɻ� ʏɻʎ�

ʃɲʏɲʄʄɻʄʊʄɻʏɲʎ� ʏʘʆ� ʅɸʏɲɴʄɻʏʙʆ� ʃɲɿ� ʏɻ� ʍʐʆɹʖɿʍɻ� ʏɻʎ� ʋɲʌɲɶʉʆʏɿʃɼʎ� ɲʆɳʄʐʍɻʎ͘� ɀʉʆɲɷɿʃɹʎ�

ʅɸʏɲɴʄɻʏɹʎ� ʋʉʐ� ʋɲʀʌʆʉʐʆ� ʏɿʅɹʎ� ʄɿɶʊʏɸʌʉ� ʏʉʐ� Ϭ͕ϱ� ɸʀʆɲɿ� ʏɲ� ʃʀʆɻʏʌɲ� ʏɻʎ� ʐʋʉʏʌʉʔʀɲʎ� ʃɲɿ� ɻ�

ʋɲʌʊʏʌʐʆʍɻ�ɲʋʊ�ʅɹʄɻ�ʏɻʎ�ʉɿʃʉɶɹʆɸɿɲʎ�ʋʉʐ�ɸʀʆɲɿ�ʋɲʆɸʋɿʍʏɻʅɿɲʃʉʀ͕� ʏʉ�ʉʋʉʀʉ�ʄʀɶʉ�ʋʉʄʑ�ɸʀʆɲɿ�

ʃɲʏɲʆʉɻʏʊ� ɲʔɸʆʊʎ� ɷɿʊʏɿ� ɷɸʆ� ʃɿʆɻʏʌʉɷʉʏʉʑʆʏɲɿ� ʉɿ� ʆɹʉɿ� ʄʊɶʘ� ʐʋʉʏʌʉʔɿʙʆ� ɶɿɲ� ȴȴ� ʃɲɿ� ʉɿ�

ʋɸʌɿʋʏʙʍɸɿʎ�ʋɲʌʊʏʌʐʆʍɻʎ�ɲʋʊ�ʋɲʆɸʋɿʍʏɻʅɿɲʃʉʑʎͲʅɹʄɻ�ʏɻʎ�ʉɿʃʉɶɹʆɸɿɲʎ�ɸʀʆɲɿ�ʋɸʌɿʉʌɿʍʅɹʆɻ͘� 
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Ʌʀʆɲʃɲʎ�ϳ͘ϳ͗�ȴɸʀʃʏɸʎ�D^��Ⱦɿʆɼʏʌʘʆ 

ɀȵɈȰȲȿȸɈȵɇ ȴȵȻȾɈȵɇ�D^� 

ɇʐʆɹʖɸɿɲ�ɀɸʏɲʋʏʐʖɿɲʃʉʑ Ϭ͕ϲϵϵ 

ȵʆɽɳʌʌʐʆʍɻ�ʉɿʃʉɶɹʆɸɿɲʎ Ϭ͕ϱϲϲ 

ȵʆɽɳʌʌʐʆʍɻ�Ⱦɲɽɻɶɻʏʙʆ Ϭ͕ϱϳϰ 

ɉʋʉʏʌʉʔʀɲ Ϭ͕ϯϵϮ 

Ʌʌʉʒʋʊɽɸʍɻ�ȴʉʐʄɸɿɳʎ Ϭ͕ϳϭϭ 

ȵʇɹʄɿʇɻͲȰʅʉɿɴɼ Ϭ͕ϳϯϱ 

ɀʉʌɿʉɷʊʏɻʍɻ Ϭ͕ϳϳϰ 

Ⱦʉɿʆʘʆɿʃɼ�Ʌʌʉɴʉʄɼ Ϭ͕ϳϮϵ 

Ƀɿʃʉɶɹʆɸɿɲ�Ʌɲʆɸʋɿʍʏɻʅɿɲʃʙʆ Ϭ͕ϰϴϯ 

ȶʌɸʐʆɲ Ϭ͕ϱϮϲ 

ȵʋɿʌʌʉɼ�ʔʀʄʘʆ Ϭ͕ϳϬϵ 

Ⱦʉɿʆʘʆɿʃʉʋʉʀɻʍɻ Ϭ͕ϲϲϱ 

ȵʋʀʋɸɷʉ�ɇʋʉʐɷʙʆ Ϭ͕ϳϰϬ 

Ȱʃɲɷɻʅɲʁʃɼ�ʃɲʌɿɹʌɲ Ϭ͕ϲϮϯ 

ȵʌɶɲʍʀɲ�ɉʗɻʄɼʎ�ȵɿɷʀʃɸʐʍɻʎ Ϭ͕ϳϬϲ 

 

 ɇɸ� ʍʐʆɹʖɸɿɲ� ʏɻʎ� ʋɲʌɲɶʉʆʏɿʃɼʎ� ɲʆɳʄʐʍɻʎ͕� ɲʆɲʄʑɸʏɲɿ� ʉ� ʋʀʆɲʃɲʎ� �ŽŵŵƵŶĂůŝƟĞƐ�

ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ʅɳɽʉʐʅɸ� ʏʉ� ʋʉʍʉʍʏʊ� ɷɿɲʃʑʅɲʆʍɻʎ� ʏʘʆ� ʅɸʏɲɴʄɻʏʙʆ� ɲʋʊ� ʏʉʐʎ� ʋɲʌɳɶʉʆʏɸʎ�

;ĨĂĐƚŽƌƐͿ�ʋʉʐ�ɽɲ�ɲʆɲʄʐɽʉʑʆ�ɲʌɶʊʏɸʌɲ͘�Ʌɲʌɲʏɻʌɸʀʏɲɿ�ʍʏʉʆ�ʋʀʆɲʃɲ�ϳ͘ϴ͕�ʊʏɿ�ʊʄɸʎ�ʉɿ�ʅɸʏɲɴʄɻʏɹʎ�

ʋɲʌʉʐʍɿɳɺʉʐʆ�ʐʗɻʄɳ�ʋʉʍʉʍʏɳ�ɷɿɲʃʑʅɲʆʍɻʎ͕� ɶɸɶʉʆʊʎ�ʋʉʐ�ʍɻʅɲʀʆɸɿ� ʊʏɿ� ʋɸʌɿʄɲʅɴɳʆʉʆʏɲɿ�ʍɸ�

ɲʌʃɸʏɳ�ʅɸɶɳʄʉ�ɴɲɽʅʊ�ɲʋʊ�ʏʉʐʎ�ʏɸʄɿʃʉʑʎ�ʋɲʌɳɶʉʆʏɸʎ͘� 
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Ʌʀʆɲʃɲʎ�ϳ͘ϴ͗��ŽŵŵƵŶĂůŝƟĞƐ�Ⱦɿʆɼʏʌʘʆ 

�ŽŵŵƵŶĂůŝƟĞƐ 

 /ŶŝƟĂů �ǆƚƌĂĐƟŽŶ 

ɇʐʆɹʖɸɿɲ�ɀɸʏɲʋʏʐʖɿɲʃʉʑ ϭ͘ϬϬϬ ͘ϲϱϰ 

ȵʆɽɳʌʌʐʆʍɻ�ʉɿʃʉɶɹʆɸɿɲʎ ϭ͘ϬϬϬ ͘ϳϮϱ 

ȵʆɽɳʌʌʐʆʍɻ�Ⱦɲɽɻɶɻʏʙʆ ϭ͘ϬϬϬ ͘ϲϰϯ 

ɉʋʉʏʌʉʔʀɲ ϭ͘ϬϬϬ ͘ϲϵϮ 

Ʌʌʉʒʋʊɽɸʍɻ�ȴʉʐʄɸɿɳʎ ϭ͘ϬϬϬ ͘ϲϵϭ 

ȵʇɹʄɿʇɻͲȰʅʉɿɴɼ ϭ͘ϬϬϬ ͘ϳϯϭ 

ɀʉʌɿʉɷʊʏɻʍɻ ϭ͘ϬϬϬ ͘ϱϲϱ 

Ⱦʉɿʆʘʆɿʃɼ�Ʌʌʉɴʉʄɼ ϭ͘ϬϬϬ ͘ϱϳϱ 

Ƀɿʃʉɶɹʆɸɿɲ�Ʌɲʆɸʋɿʍʏɻʅɿɲʃʙʆ ϭ͘ϬϬϬ ͘ϳϮϬ 

ȶʌɸʐʆɲ ϭ͘ϬϬϬ ͘ϳϰϬ 

ȵʋɿʌʌʉɼ�ʔʀʄʘʆ ϭ͘ϬϬϬ ͘ϲϵϯ 

Ⱦʉɿʆʘʆɿʃʉʋʉʀɻʍɻ ϭ͘ϬϬϬ ͘ϱϴϱ 

ȵʋʀʋɸɷʉ�ɇʋʉʐɷʙʆ ϭ͘ϬϬϬ ͘ϲϭϵ 

Ȱʃɲɷɻʅɲʁʃɼ�ʃɲʌɿɹʌɲ ϭ͘ϬϬϬ ͘ϲϴϯ 

ȵʌɶɲʍʀɲ�ɉʗɻʄɼʎ�ȵɿɷʀʃɸʐʍɻʎ ϭ͘ϬϬϬ ͘ϲϴϲ 

�ǆƚƌĂĐƟŽŶ�DĞƚŚŽĚ͗�WƌŝŶĐŝƉĂů��ŽŵƉŽŶĞŶƚ��ŶĂůǇƐŝƐ͘ 
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ʋɲʌɲɶʊʆʏʘʆ͘�ɇʐɶʃɸʃʌɿʅɹʆɲ͕�ʅɹʍʘ�ʏɻʎ�ɸʔɲʌʅʉɶɼʎ�ʏɻʎ�ʋɲʌɲɶʉʆʏɿʃɼʎ�ɲʆɳʄʐʍɻʎ�ɲʆɲɷɸʀʖɽɻʃɲʆ�ϲ�

ɸʋɿʅɹʌʉʐʎ�ʋɲʌɳɶʉʆʏɸʎ͘�Ȱʇʀɺɸɿ�ʆɲ�ʍɻʅɸɿʘɽɸʀ�ʊʏɿ�ʉɿ�ʍʐɶʃɸʃʌɿʅɹʆʉɿ�ϲ�ʋɲʌɳɶʉʆʏɸʎ�ɸʌʅɻʆɸʑʉʐʆ�ʏʉ�

ϲϲ͕ϲϴϭй� ʏɻʎ� ʍʐʆʉʄɿʃɼʎ� ɷɿɲʃʑʅɲʆʍɻʎ͕� ʋʉʍʉʍʏʊ� ɿɷɿɲɿʏɹʌʘʎ� ɿʃɲʆʉʋʉɿɻʏɿʃʊ͘� Ɉʉ� ɿʃɲʆʉʋʉɿɻʏɿʃʊ�

ɲʐʏʊ�ʋʉʍʉʍʏʊ�ɷɿʃɲɿʉʄʉɶɸʀʏɲɿ�ʃɲɽʙʎ�ʊʋʘʎ�ɸʀʆɲɿ�ʔɲʆɸʌʊ�ʃɲɿ�ʍʏʉʆ�ʋʀʆɲʃɲ�ϳ͘ϴ͕�ʋɲʌɲʏɻʌɼɽɻʃɲʆ�

ʅɸɶɳʄɲ�ʋʉʍʉʍʏɳ�ɷɿɲʃʑʅɲʆʍɻʎ�ʍɸ�ʊʄɸʎ�ʏɿʎ�ʅɸʏɲɴʄɻʏɹʎ�ʇɸʖʘʌɿʍʏɳ͘� 
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Ʌʀʆɲʃɲʎ�ϳ͘ϵ͗�ɇʐʆʉʄɿʃɼ�ȵʌʅɻʆɸʐɽɸʀʍɲ��ȴɿɲʃʑʅɲʆʍɻ�Ⱦɿʆɼʏʌʘʆ 

 

Ɉɻʆ�ʀɷɿɲ�ʄʉɶɿʃɼ�ɲʃʉʄʉʐɽɸʀ�ʃɲɿ�ʏʉ�ʍʖɼʅɲ�^ĐƌĞĞ�WůŽƚ͕�ɸʋɿɴɸɴɲɿʙʆʉʆʏɲʎ�ʏɻʆ�ʏɸʄɿʃɼ�ɸʋɿʄʉɶɼ�

ʏʘʆ�ϲ�ʋɲʌɲɶʊʆʏʘʆ͘�ɇʏʉ�ʍʐɶʃɸʃʌɿʅɹʆʉ�ʍʖɼʅɲ͕�ɸʀʆɲɿ�ɸʅʔɲʆɹʎ�ʏʉ�ʍɻʅɸʀʉ�ʍʏʉ�ʉʋʉʀʉ�ʃɳʅʋʏɸʏɲɿ�ɻ�

ʃɲʅʋʑʄɻ� ;ĞůďŽǁͿ� ʃɲɿ� ʑʍʏɸʌɲ�ɲʋʊ�ʋʉɿʉ�ʍɻʅɸʀʉ� ʇɸʃɿʆɳɸɿ� ʆɲ�ʍʏɲɽɸʌʉʋʉɿɸʀʏɲɿ� ɻ� ɶʌɲʅʅɼ͘�Ʉʋʘʎ�

ʔɲʀʆɸʏɲɿ�ʄʉɿʋʊʆ�ʍʏʉ�ɇʖɼʅɲ�ϳ͘ϭ�͕�ʏʉ�ʄɸɶʊʅɸʆʉ�ȇĞůďŽǁ�ƉŽŝŶƚȇ�ʋɲʌɲʏɻʌɸʀʏɲɿ�ʍʏʉ�Ϯʉ�ʋɲʌɳɶʉʆʏɲ�ʃɲɿ�

ɻ�ɶʌɲʅʅɼ�ʇɸʃɿʆɳɸɿ�ʆɲ�ʍʏɲɽɸʌʉʋʉɿɸʀʏɲɿ�ʅɸʏɳ�ʏʉʆ�ϲʉ�ʋɲʌɳɶʉʆʏɲ͕�ɶɸɶʉʆʊʎ�ʋʉʐ�ɸʋɿɴɸɴɲɿʙʆɸɿ�ʃɲɿ�

dŽƚĂů�sĂƌŝĂŶĐĞ��ǆƉůĂŝŶĞĚ 

�ŽŵƉŽŶĞŶƚ 

/ŶŝƟĂů��ŝŐĞŶǀĂůƵĞƐ 

�ǆƚƌĂĐƟŽŶ�^ƵŵƐ�ŽĨ�^ƋƵĂƌĞĚ�

>ŽĂĚŝŶŐƐ 

ZŽƚĂƟŽŶ�^ƵŵƐ�ŽĨ�^ƋƵĂƌĞĚ�

>ŽĂĚŝŶŐƐ 

dŽƚĂů 

й�ŽĨ�

sĂƌŝĂŶĐĞ 

�ƵŵƵůĂƟǀ

Ğ�й dŽƚĂů 

й�ŽĨ�

sĂƌŝĂŶĐĞ 

�ƵŵƵůĂƟǀ

Ğ�й dŽƚĂů 

й�ŽĨ�

sĂƌŝĂŶĐĞ 

�ƵŵƵůĂƟǀ

Ğ�й 

ϭ ϯ͘ϭϴϳ Ϯϭ͘Ϯϰϴ Ϯϭ͘Ϯϰϴ ϯ͘ϭϴϳ Ϯϭ͘Ϯϰϴ Ϯϭ͘Ϯϰϴ Ϯ͘Ϭϲϳ ϭϯ͘ϳϳϴ ϭϯ͘ϳϳϴ 

Ϯ ϭ͘ϳϳϱ ϭϭ͘ϴϯϰ ϯϯ͘Ϭϴϯ ϭ͘ϳϳϱ ϭϭ͘ϴϯϰ ϯϯ͘Ϭϴϯ ϭ͘ϵϵϰ ϭϯ͘ϮϵϬ Ϯϳ͘Ϭϲϴ 

ϯ ϭ͘ϲϮϰ ϭϬ͘ϴϮϳ ϰϯ͘ϵϭϬ ϭ͘ϲϮϰ ϭϬ͘ϴϮϳ ϰϯ͘ϵϭϬ ϭ͘ϳϴϴ ϭϭ͘ϵϭϵ ϯϴ͘ϵϴϴ 

ϰ ϭ͘ϭϴϳ ϳ͘ϵϭϯ ϱϭ͘ϴϮϯ ϭ͘ϭϴϳ ϳ͘ϵϭϯ ϱϭ͘ϴϮϯ ϭ͘ϱϵϱ ϭϬ͘ϲϯϭ ϰϵ͘ϲϭϵ 

ϱ ϭ͘ϭϲϯ ϳ͘ϳϱϬ ϱϵ͘ϱϳϰ ϭ͘ϭϲϯ ϳ͘ϳϱϬ ϱϵ͘ϱϳϰ ϭ͘ϯϭϯ ϴ͘ϳϱϮ ϱϴ͘ϯϳϭ 

ϲ ϭ͘Ϭϲϲ ϳ͘ϭϬϳ ϲϲ͘ϲϴϭ ϭ͘Ϭϲϲ ϳ͘ϭϬϳ ϲϲ͘ϲϴϭ ϭ͘Ϯϰϲ ϴ͘ϯϭϬ ϲϲ͘ϲϴϭ 

ϳ ͘ϴϬϲ ϱ͘ϯϳϰ ϳϮ͘Ϭϱϰ       

ϴ ͘ϳϯϯ ϰ͘ϴϴϰ ϳϲ͘ϵϯϵ       

ϵ ͘ϲϳϲ ϰ͘ϱϬϰ ϴϭ͘ϰϰϯ       

ϭϬ ͘ϲϱϱ ϰ͘ϯϲϰ ϴϱ͘ϴϬϲ       

ϭϭ ͘ϱϱϬ ϯ͘ϲϲϴ ϴϵ͘ϰϳϰ       

ϭϮ ͘ϰϳϵ ϯ͘ϭϵϬ ϵϮ͘ϲϲϱ       

ϭϯ ͘ϯϵϴ Ϯ͘ϲϱϮ ϵϱ͘ϯϭϲ       

ϭϰ ͘ϯϳϬ Ϯ͘ϰϲϱ ϵϳ͘ϳϴϭ       

ϭϱ ͘ϯϯϯ Ϯ͘Ϯϭϵ ϭϬϬ͘ϬϬϬ       

�ǆƚƌĂĐƟŽŶ�DĞƚŚŽĚ͗�WƌŝŶĐŝƉĂů��ŽŵƉŽŶĞŶƚ��ŶĂůǇƐŝƐ͘ 
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ʏʉʆ� ʋʀʆɲʃɲ� ɇʐʆʉʄɿʃɼʎ� ȵʌʅɻʆɸʐɽɸʀʍɲʎ� ȴɿɲʃʑʅɲʆʍɻʎ� ;Ʌʀʆɲʃɲʎ� ϳ͘ϵͿ͕� ʊʋʉʐ� ʋʌʉʃʑʋʏʉʐʆ� ϲ�

ʋɲʌɳɶʉʆʏɸʎ�ʋʉʐ�ʖʌɼɺʉʐʆ�ɲʆɳʄʐʍɻʎ͘ 

 

 

ɇʖɼʅɲ�ϳ͘ϭ͗�^ĐƌĞĞ�WůŽƚ�Ⱦɿʆɼʏʌʘʆ 

Ȱʔʉʑ� ɴʌɹɽɻʃɲʆ� ʉɿ� ʏɸʄɿʃʉʀ� ʋɲʌɳɶʉʆʏɸʎ͕� ʅɹʍʘ� ʏʉʐ� ʋʀʆɲʃɲ� ZŽƚĂƚĞĚ� �ŽŵƉŽŶĞŶƚ�DĂƚƌŝǆ�

ʅʋʉʌʉʑʆ�ʆɲ�ʉʅɲɷʉʋʉɿɻɽʉʑʆ�ʉɿ�ʅɸʏɲɴʄɻʏɹʎ�ʍʏʉʐʎ�ϲ�ʏɸʄɿʃʉʑʎ�ʋɲʌɳɶʉʆʏɸʎ�ʋʉʐ�ʋʌʉɹʃʐʗɲʆ͘�Ⱦɳɽɸ�

ʅɸʏɲɴʄɻʏɼ�ʋʌɹʋɸɿ�ʆɲ�ɲʆɼʃɸɿ�ʍɸ�ɹʆɲʆ�ɲʋʊ�ʏʉʐʎ�ɹʇɿ�ʋɲʌɳɶʉʆʏɸʎ�ɲʆɳʄʉɶɲ�ʅɸ�ʏʉ�ʋʉʑ�ʋɲʌʉʐʍɿɳɺɸɿ�

ʅɸɶɲʄʑʏɸʌɻ� ʏɿʅɼ͘� ȶʖʉʆʏɲʎ� ʄʉɿʋʊʆ� ʏʉʆ� Ʌʀʆɲʃɲ� ϳ͘ϭϬ� � ɶʀʆɸʏɲɿ� ɸʑʃʉʄɲ� ɲʆʏɿʄɻʋʏʊ� ʍɸ� ʋʉɿʉʆ�

ʋɲʌɳɶʉʆʏɲ�ɷɹʖɸʏɲɿ�ɻ�ʃɳɽɸ�ʅɸʏɲɴʄɻʏɼ�ʏɻ�ʅɸɶɲʄʑʏɸʌɻ�ʔʊʌʏɿʍɻ͘�ɀɸ�ɷɿɲʔʉʌɸʏɿʃʊ�ʖʌʙʅɲ�ʍɸ�ʃɳɽɸ�

ʋɲʌɳɶʉʆʏɲ� � ʇɸʖʘʌɿʍʏɳ� ʋɲʌʉʐʍɿɳɺʉʆʏɲɿ� ʍʐʆʉʋʏɿʃɳ� ʉɿ� ʉʅɲɷʉʋʉɿɼʍɸɿʎ� ʏʘʆ� ʅɸʏɲɴʄɻʏʙʆ� ʍɸ�

ʋɲʌɳɶʉʆʏɸʎ͘� ɇʏʉʆ� ʋʌʙʏʉ� ʋɲʌɳɶʉʆʏɲ� ʅɸ� ʃʀʏʌɿʆʉ� ʖʌʙʅɲ� ʋɸʌɿʄɲʅɴɳʆʉʆʏɲɿ� ʏɲ� ɸʇɼʎ� ɸʋɿʅɹʌʉʐʎ�

ʃʀʆɻʏʌɲ͗� ʋʌʉʒʋʊɽɸʍɻ�ɷʉʐʄɸɿɳʎ͕� ɸʇɹʄɿʇɻ� ʃɲɿ�ɲʅʉɿɴɼ͕� ʃɲɿ�ʅʉʌɿʉɷʊʏɻʍɻ� ɶɿɲ�ɷɿɲɶʘʆɿʍʅʉʑʎ� ʏʉʐ�

ȴɻʅʉʍʀʉʐ͘�Ƀ�ɷɸʑʏɸʌʉʎ�ʋɲʌɳɶʉʆʏɲʎ�ʅɸ�ʋʌɳʍɿʆʉ�ʖʌʙʅɲ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ʏɲ�ʃʀʆɻʏʌɲ�ɲʃɲɷɻʅɲʁʃɼʎ�

ʃɲʌɿɹʌɲʎ͕� ɸʑʌɸʍɻʎ� ɸʌɶɲʍʀɲʎ� ʐʗɻʄɼʎ� ɸɿɷʀʃɸʐʍɻʎ͕� ʃɲɿ� ʏʉ� ʍʏʉɿʖɸʀʉ� ʏɻʎ� ɹʌɸʐʆɲʎ͘� Ƀ� ʏʌʀʏʉʎ�

ʋɲʌɳɶʉʆʏɲʎ�ʅɸ�ɶɲʄɳɺɿʉ�ʖʌʙʅɲ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ʏɲ�ɸʋɿʅɹʌʉʐʎ�ʃʀʆɻʏʌɲ͗�ɸʋɿʌʌʉɼ�ɲʋʊ�ʔʀʄʉʐʎ�ʋʉʐ�

ʃɳʆʉʐʆ�ɷɿɷɲʃʏʉʌɿʃɹʎ�ʍʋʉʐɷɹʎ͕�ʏʌʊʋʉ�ʃʉɿʆʘʆɿʃʉʋʉʀɻʍɻʎ͕�ʃɲɿ�ɸʐʃɲɿʌʀɲ�ɶɿɲ�ʃʉɿʆʘʆɿʃɼ�ʋʌʉɴʉʄɼ͘�

ɇʐʆɸʖʀɺʉʆʏɲʎ�ʍʏʉʆ�ʏɹʏɲʌʏʉ�ʋɲʌɳɶʉʆʏɲ�ʅɸ�ʅʘɴ�ʖʌʙʅɲ�ɴʌʀʍʃʉʆʏɲɿ�ʏɲ�ʃʀʆɻʏʌɲ͗�ʋɲʌʊʏʌʐʆʍɻ�ɲʋʊ�
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ʅɹʄɻ�ʏɻʎ�ʉɿʃʉɶɹʆɸɿɲʎ�ʋʉʐ�ɸʀʆɲɿ�ʋɲʆɸʋɿʍʏɻʅɿɲʃʉʀ�ʃɲɿ�ɻ�ɶɸʆɿʃʊʏɸʌɻ�ɸʆɽɳʌʌʐʆʍɻ�ʏʘʆ�ɶʉʆɿʙʆ�ɶɿɲ�

ʍʋʉʐɷɹʎ�ʏɹʏʉɿʉʐ�ɸʋɿʋɹɷʉʐ͘�Ƀ�ʋɹʅʋʏʉʎ�ʋɲʌɳɶʉʆʏɲʎ�ʅɸ�ʃʊʃʃɿʆʉ�ʖʌʙʅɲ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ʏʉ�ʃʀʆɻʏʌʉ�

ʏɻʎ�ʐʋʉʏʌʉʔʀɲʎ�ʃɲɿ� ʏɻʆ�ɸʆɽɳʌʌʐʆʍɻ�ʏʘʆ�ʃɲɽɻɶɻʏʙʆ�ɶɿɲ�ʍʋʉʐɷɹʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ɸʋɿʋɹɷʉʐ͘� Ƀ�

ʏɸʄɸʐʏɲʀʉʎ�ʋɲʌɳɶʉʆʏɲʎ�ʅɸ�ʄɲɷʀ�ʖʌʙʅɲ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ʏɲ�ʃʀʆɻʏʌɲ͗�ʍʐʆɹʖɸɿɲ�ʅɸʏɲʋʏʐʖɿɲʃʉʑ�ʃɲɿ�

ɸʐʃɲɿʌʀɲ� ɶɿɲ� ʍʋʉʐɷɹʎ� ʏɹʏʉɿʉʐ� ɸʋɿʋɹɷʉʐ͘� Ȱʆɲʄʐʏɿʃɳ� ʍʏʉʆ� ʋʀʆɲʃɲ� ϳ͘ϭϬ͘� ɴʌʀʍʃɸʏɲɿ� ʉ� ZŽƚĂƚĞĚ�

�ŽŵƉŽŶĞŶƚ�DĂƚƌŝǆ�ʃɲɿ�ʍʏʉʆ�ʋʀʆɲʃɲ�ϳ͘ϭϭ͘�ɲʆɲʄʑʉʆʏɲɿ�ʉɿ�ʉʆʉʅɲʍʀɸʎ�ʏʘʆ�ʋɲʌɲɶʊʆʏʘʆ�ʑʍʏɸʌɲ�ɲʋʊ�

ʏɻʆ�ʉʅɲɷʉʋʉʀɻʍɻ�ʏʘʆ�ɸʋɿʅɹʌʉʐʎ�ʃɿʆɼʏʌʘʆ͘� 

 

Ʌʀʆɲʃɲʎ�ϳ͘ϭϬ͗�Ʌɸʌɿʍʏʌɲʅʅɹʆʉɿ�Ʌɲʌɳɶʉʆʏɸʎ�Θ�Ʌɲʌɲɶʉʆʏɿʃɹʎ�Ɍʉʌʏʀʍɸɿʎ�Ⱦɿʆɼʏʌʘʆ 

ZŽƚĂƚĞĚ��ŽŵƉŽŶĞŶƚ�DĂƚƌŝǆĂ 

 

�ŽŵƉŽŶĞŶƚ 

ϭ Ϯ ϯ ϰ ϱ ϲ 

Ʌʌʉʒʋʊɽɸʍɻ�ȴʉʐʄɸɿɳʎ ͘ϳϵϯ   ͘ϭϴϯ  ͘ϭϱϳ 

ȵʇɹʄɿʇɻͲȰʅʉɿɴɼ ͘ϳϴϬ ͘ϯϭϳ ͘ϭϮϵ    

ɀʉʌɿʉɷʊʏɻʍɻ ͘ϲϴϴ  ͘Ϯϱϱ  ͘ϭϬϯ ͘ϭϭϳ 

Ȱʃɲɷɻʅɲʁʃɼ�Ⱦɲʌɿɹʌɲ�  ͘ϴϭϮ  ͘ϭϬϳ   

ȵʌɶɲʍʀɲ�ɉʗɻʄɼʎ�

ȵɿɷʀʃɸʐʍɻʎ 

͘ϯϬϴ ͘ϳϰϭ   ͘ϭϰϲ Ͳ͘ϭϬϱ 

ȶʌɸʐʆɲ  ͘ϱϵϲ Ͳ͘ϮϮϮ  Ͳ͘ϭϮϵ ͘ϱϱϱ 

ȵʋɿʌʌʉɼ�Ɍʀʄʘʆ ͘ϭϴϰ Ͳ͘ϭϱϱ ͘ϳϱϲ  ͘ϮϭϬ ͘ϭϮϳ 

Ⱦʉɿʆʘʆɿʃʉʋʉʀɻʍɻ ͘ϭϯϳ  ͘ϲϵϬ  Ͳ͘Ϯϵϰ  

Ⱦʉɿʆʘʆɿʃɼ�Ʌʌʉɴʉʄɼ ͘Ϯϯϯ ͘ϰϱϳ ͘ϱϱϰ    

Ʌɲʆɸʋɿʍʏɻʅɿɲʃɼ�

Ƀɿʃʉɶɹʆɸɿɲ 

   ͘ϴϮϰ Ͳ͘ϭϭϱ Ͳ͘ϭϬϱ 

ȵʆɽɳʌʌʐʆʍɻ�Ƀɿʃʉɶɹʆɸɿɲʎ ͘ϭϬϭ  ͘ϭϭϳ ͘ϳϵϲ ͘ϭϯϮ ͘ϮϮϭ 

ɉʋʉʏʌʉʔʀɲ ͘ϭϭϵ    ͘ϴϭϱ  

ȵʆɽɳʌʌʐʆʍɻ�Ⱦɲɽɻɶɻʏʙʆ Ͳ͘ϮϯϬ ͘Ϯϰϰ ͘ϯϴϮ ͘ϯϵϭ ͘ϰϳϴ  
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ɇʐʆɹʖɸɿɲ�ɀɸʏɲʋʏʐʖɿɲʃʉʑ ͘ϭϯϰ ͘ϭϮϮ  ͘Ϯϯϵ ͘ϯϴϭ ͘ϲϰϳ 

ȵʋʀʋɸɷʉ�ɇʋʉʐɷʙʆ ͘Ϯϭϰ Ͳ͘ϭϬϴ ͘ϯϰϰ  Ͳ͘ϮϰϮ ͘ϲϭϳ 

�ǆƚƌĂĐƟŽŶ�DĞƚŚŽĚ͗�WƌŝŶĐŝƉĂů��ŽŵƉŽŶĞŶƚ��ŶĂůǇƐŝƐ͘� 

�ZŽƚĂƟŽŶ�DĞƚŚŽĚ͗�sĂƌŝŵĂǆ�ǁŝƚŚ�<ĂŝƐĞƌ�EŽƌŵĂůŝǌĂƟŽŶ͘ 

Ă͘�ZŽƚĂƟŽŶ�ĐŽŶǀĞƌŐĞĚ�ŝŶ�ϲ�ŝƚĞƌĂƟŽŶƐ͘ 

 

Ȱʇʀɺɸɿ� ʆɲ� ʍɻʅɸɿʘɽɸʀ� ʋʘʎ� ʊʄɸʎ� ʉɿ� ʋɲʌɲʋɳʆʘ� ʔʉʌʏʀʍɸɿʎ� ɷɹʖʉʆʏɲɿ� ʏɿʅɹʎ� ɳʆʘ� ʏʉʐ� Ϭ͕ϱ�

ɶɸɶʉʆʊʎ�ʋʉʐ�ʐʋʉɷɸɿʃʆʑɸɿ�ʋʘʎ�ʊʄɸʎ�ʉɿ�ʅɸʏɲɴʄɻʏɹʎ�ʋʉʐ�ɲʆɲʄʑɽɻʃɲʆ�ɹʖʉʐʆ�ʐʗɻʄɼ�ʍʐʍʖɹʏɿʍɻ�ʅɸ�

ʏʉʐʎ�ʋɲʌɳɶʉʆʏɸʎ�ʅɸ�ʏʉʐʎ�ʉʋʉʀʉʐʎ�ʍʐʆɷɹʉʆʏɲɿ͘� 

 

Ʌʀʆɲʃɲʎ�ϳ͘ϭϭ͗�Ƀʆʉʅɲʍʀɸʎ�Ⱦɿʆɼʏʌʘʆ 

ɅȰɆȰȳɃɁɈȵɇ ȰɆȻȺɀɃɇ�

ɀȵɈȰȲȿȸɈɏɁ 

ɍɆɏɀȰ ɃɀȰȴȵɇ�ȾȻɁȸɈɆɏɁ 

ϭ ϯ Ⱦʀʏʌɿʆʉ Ⱦʀʆɻʏʌɲ�ʅɸ�ȶʅʔɲʍɻ�ʏɿʎ�

ȵʋɲɶɶɸʄʅɲʏɿʃɹʎ�Ʌʌʉʉʋʏɿʃɹʎ 

Ϯ ϯ Ʌʌɳʍɿʆʉ Ⱦʀʆɻʏʌɲ�ʅɸ�ȶʅʔɲʍɻ�ʏɻʆ�Ȱʃɲɷɻʅɲʁʃɼ�

ȵʇɸɿɷʀʃɸʐʍɻ 

ϯ ϯ ɀʋʄɸ Ⱦʉɿʆʘʆɿʃɳ�Ⱦʀʆɻʏʌɲ 

ϰ Ϯ ɀʘɴ Ⱦʀʆɻʏʌɲ�Ƀɿʃʉɶɹʆɸɿɲʎ 

ϱ Ϯ Ⱦʊʃʃɿʆʉ Ȱʃɲɷɻʅɲʁʃɳ�Ⱦʀʆɻʏʌɲ�ɲʋʊ�

Ʌɲʆɸʋɿʍʏɼʅɿʉ 

ϲ Ϯ ȿɲɷʀ Ⱦʀʆɻʏʌɲ�ʄʊɶʘ�ɉʗɻʄʉʑ�ȵʋɿʋɹɷʉʐ�

ɇʋʉʐɷʙʆ 

 

ɇʐʆʉʗʀɺʉʆʏɲʎ� ʃɲɿ� ʉʄʉʃʄɻʌʙʆʉʆʏɲʎ� ʏɻʆ� ɸʔɲʌʅʉɶɼ� ʏɻʎ�ʋɲʌɲɶʉʆʏɿʃɼʎ�ɲʆɳʄʐʍɻʎ� ɶɿɲ� ʏɲ�

ʃʀʆɻʏʌɲ� ʋʉʐ� ʙɽɻʍɲʆ� ʏʉʐʎͬʏɿʎ� ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ� ʆɲ� ʍʐʅʅɸʏɹʖʉʐʆ� ʍɸ� ʍʋʉʐɷɹʎ� ɷɿɷɲʃʏʉʌɿʃʉʑ�

ɸʋɿʋɹɷʉʐ͕�ʋʌʉɹʃʐʗɲʆ�ɹʇɿ�ʉʅɳɷɸʎ�ʃɿʆɼʏʌʘʆ�ʉɿ�ʉʋʉʀɸʎ�ɲʋʄʉʋʉɿʉʑʆ�ʃɲɿ�ɸʌʅɻʆɸʑʉʐʆ�ʋʄɼʌʘʎ�ʏɿʎ�
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ɲʌʖɿʃɹʎ� ɸʌʘʏɼʍɸɿʎ� ʏʘʆ� ʃɿʆɼʏʌʘʆ� ʋʉʐ� ɶʀʆɲʆɸ� ʅɹʍʘ� ʏʉʐ� ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ͘� Ƀɿ� ɹʇɿ� ɲʐʏɹʎ�

ʃɲʏɻɶʉʌʀɸʎ�ʋɲʌɲɶʊʆʏʘʆ�ɸʀʆɲɿ�ʉɿ�ɸʇɼʎ͕�ʃɲʏɳ�ʍɸɿʌɳ�ʍʋʉʐɷɲɿʊʏɻʏɲʎ͗ 

 

ϭ͘ Ƀɿ�ɸʋɲɶɶɸʄʅɲʏɿʃɹʎ�ʋʌʉʉʋʏɿʃɹʎ�ʋʉʐ�ʋʌʉʍʔɹʌʉʐʆ�ʉɿ�ʍʋʉʐɷɹʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ɸʋɿʋɹɷʉʐ 

Ϯ͘ ȸ�ɲʃɲɷɻʅɲʁʃɼ�ɸʇɸɿɷʀʃɸʐʍɻ�ʋʉʐ�ʋɲʌɹʖʉʐʆ�ʉɿ�ʍʋʉʐɷɹʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ɸʋɿʋɹɷʉʐ� 

ϯ͘ Ɉɲ�ʃʉɿʆʘʆɿʃɳ�ʃʀʆɻʏʌɲ�ʋʉʐ�ɷɻʅɿʉʐʌɶʉʑʆ�ʆɹɸʎ�ɸʐʃɲɿʌʀɸʎ�ʍʏʉʐʎ�ɷɿɷɳʃʏʉʌɸʎ 

ϰ͘ Ɉɲ�ʃʀʆɻʏʌɲ�ʋʉʐ�ʋɻɶɳɺʉʐʆ�ɲʋʊ�ʏɻʆ�ʉɿʃʉɶɹʆɸɿɲ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ʔʉɿʏɻʏɼ 

ϱ͘ Ɉɲ�ɲʃɲɷɻʅɲʁʃɳ�ʃʀʆɻʏʌɲ�ɲʋʊ�ʏʉ�ȰȵȻ�ʋʉʐ�ʋɲʌɲʃɿʆʉʑʆ�ʏʉʐʎ�ʐʋʉʗɻʔʀʉʐʎ�ɷɿɷɳʃʏʉʌɸʎ� 

ϲ͘ Ɉʉ�ʐʗɻʄʊ�ɸʋʀʋɸɷʉ�ʍʋʉʐɷʙʆ 

 

ϳ͘ϯ͘ ȴɉɇȾɃȿȻȵɇ 

 

ɇɸ� ʍʐʆɹʖɸɿɲ� ʏɻʎ� ʋɲʌɲɶʉʆʏɿʃɼʎ� ɲʆɳʄʐʍɻʎ� ɹɶɿʆɸ� ɸʋʀʍɻʎ� ɹʌɸʐʆɲ� ɶɿɲ� ʏɿʎ� ɷʐʍʃʉʄʀɸʎ� ʋʉʐ�

ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ�ʉɿ�ɷɿɷɲʃʏʉʌɿʃʉʀ�ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�ʃɲʏɳ�ʏɻ�ɷɿɳʌʃɸɿɲ�ʏʘʆ�ʍʋʉʐɷʙʆ�ʏʉʐʎ͘�ȸ�ʄʉɶɿʃɼ�

ʃɲɿ� ɻ�ʅɸɽʉɷʉʄʉɶʀɲ�ʋʉʐ�ɲʃʉʄʉʐɽɼɽɻʃɸ�ɸʀʆɲɿ� ɻ� ʀɷɿɲ�ʅɸ� ʏʉ�ʐʋʊͲʃɸʔɳʄɲɿʉ�ϳ͘Ϯ͘� ɶɿɲ� ʏɲ� ʃʀʆɻʏʌɲ͘�

Ȱʌʖɿʃɳ͕�ʋʌɿʆ�ʏɻʆ�ɹʆɲʌʇɻ�ʏɻʎ�ʅɸɽʊɷʉʐ�ɹɶɿʆɸ�ʅɸʄɹʏɻ�ʏʉʐ�ɷɸʀʃʏɻ��ƌŽŶďĂĐŚ͛Ɛ��ůƉŚĂ͕�ɶɿɲ�ʏʉʆ�ɹʄɸɶʖʉ�

ʏɻʎ�ɲʇɿʉʋɿʍʏʀɲʎ͘�Ƀ�ɷɸʀʃʏɻʎ�ɽɸʘʌɸʀʏɲɿ�ʃɲʄʊʎ�ʍʑʅʔʘʆɲ�ʅɸ�ʏɻ�ɽɸʘʌʀɲ͕�ʃɲɽʙʎ�ɷɹʖʏɻʃɸ�ʏɻʆ�ʏɿʅɼ�ʏʉʐ�

Ϭ͕ϴϬϱ�ʊʋʘʎ�ʔɲʀʆɸʏɲɿ�ʃɲɿ�ʍʏʉʆ�Ʌʀʆɲʃɲ�ϳ͘ϭϮ͘ 

 

Ʌʀʆɲʃɲʎ�ϳ͘ϭϮ͗�Ȱʇɿʉʋɿʍʏʀɲ�ȵʍʘʏɸʌɿʃɼʎ�ɇʐʆɹʋɸɿɲʎ�ȴʐʍʃʉʄɿʙʆ 

ZĞůŝĂďŝůŝƚǇ�^ƚĂƟƐƟĐƐ 

�ƌŽŶďĂĐŚΖƐ��ůƉŚĂ E�ŽĨ�/ƚĞŵƐ 

͘ϴϬϱ ϭϱ 

 

ȵʔʊʍʉʆ�ʉ�ɷɸʀʃʏɻʎ�ɸʄɹɶʖʉʐ�ɲʇɿʉʋɿʍʏʀɲʎ�ʏʘʆ�ɸʌʘʏɼʍɸʘʆ�ɶɿɲ�ʏɿʎ�ɷʐʍʃʉʄʀɸʎ�ɸʀʆɲɿ�ʃɲʄʊʎ͕�

ʅʋʉʌɸʀ�ʆɲ�ʋʌɲɶʅɲʏʉʋʉɿɻɽɸʀ�ʋɲʌɲɶʉʆʏɿʃɼ�ɲʆɳʄʐʍɻ͕�ɻ�ʉʋʉʀɲ�ɸʔɲʌʅʊʍʏɻʃɸ�ʅɹʍʘ�ʏɻʎ�ʅɸɽʊɷʉʐ�

ʏʘʆ�ʃʑʌɿʘʆ�ʍʐʆɿʍʏʘʍʙʆ�;WƌŝŶĐŝƉĂů��ŽŵƉŽŶĞŶƚƐ��ŶĂůǇƐŝƐ�Ͳ�W��Ϳ�ʃɲɿ�ʏɻʎ�ʅɸɽʊɷʉʐ�ʋɸʌɿʍʏʌʉʔɼʎ�

sĂƌŝŵĂǆ͘�Ƀ�ʋɲʌɲʃɳʏʘ�ʋʀʆɲʃɲʎ�ͨ�ĞƐĐƌŝƉƟǀĞ�^ƚĂƟƐƟĐƐͩ�ʋɲʌʉʐʍɿɳɺɸɿ�ɲʆɲʄʐʏɿʃɳ�ʋʉɿɲ�ɷʐʍʃʉʄʀɲ�
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ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ� ʍʐʖʆʊʏɸʌɲ� ʉɿ� ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ� ɲʄʄɳ� ʃɲɿ� ʏɻʆ� ʏʐʋɿʃɼ� ɲʋʊʃʄɿʍɻ� ʅɸʏɲʇʑ� ʏʘʆ�

ɲʋɲʆʏɼʍɸʘʆ͘�Ʌɲʌɲʏɻʌɸʀʏɲɿ�ʄʉɿʋʊʆ͕�ʊʏɿ�ɻ�ʅɸɶɲʄʑʏɸʌɻ�ɷʐʍʃʉʄʀɲ�ɸʀʆɲɿ�ɻ�ʉɿʃʉʆʉʅɿʃɼ�ɸʆʀʍʖʐʍɻ�ʏʉʐ�

Ʌɲʆɸʋɿʍʏɻʅʀʉʐ�ɶɿɲ�ʏɻʆ�ɹʌɸʐʆɲ�ʏʘʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ͕�ɻ�ʉʋʉʀɲ�ʖɲʌɲʃʏɻʌʀɺɸʏɲɿ�ʖɲʅɻʄɼ͘�ȵʇʀʍʉʐ�

ʍɻʅɲʆʏɿʃɼ� ɷʐʍʃʉʄʀɲ� ʅɸ� ʅɿʃʌɼ� ɲʋʊʃʄɿʍɻ� ɲʋʊ� ʏɻʆ� ʋʌʉɻɶʉʑʅɸʆɻ͕� ɸʀʆɲɿ� ɻ� ɿʍʉʌʌʉʋʀɲ� ʏɻʎ�

ʋʌʉʍʘʋɿʃɼʎ� ɺʘɼʎ� ʅɸ� ʏɻʆ� ɸʌɶɲʍʀɲ͕� ʏʉ� ʉʋʉʀʉ� ʍʐʆɷɹɸʏɲɿ� ʃɲɿ� ʅɸ� ʏʉ� ʐʗɻʄʊ� ʋʉʍʉʍʏʊ� ʏʘʆ�

ɲʋɲʆʏɼʍɸʘʆ�ʏʘʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʘʆ�ʊʏɿ�ɷɿɲɽɹʏʉʐʆ�ʋɸʌɿʉʌɿʍʅɹʆʉ�ʖʌʊʆʉ�ʄʊɶʘ�ʏɻʎ�ɷʉʐʄɸɿɳʎ�ʏʉʐʎ�ɼ�

ʄʊɶʘ� ɳʄʄʘʆ� ʉɿʃʉɶɸʆɸɿɲʃʙʆ� ʐʋʉʖʌɸʙʍɸʘʆ͘� Ɉʉ� ɳɶʖʉʎ� ʃɲɿ� ɻ� ɲɴɸɴɲɿʊʏɻʏɲ� ɶɿɲ� ɸʋɲɶɶɸʄʅɲʏɿʃɼ�

ɲʋʉʃɲʏɳʍʏɲʍɻ� ʅɸʏɳ� ʏɻʆ� ʉʄʉʃʄɼʌʘʍɻ� ʏʘʆ� ʍʋʉʐɷʙʆ� ɸʀʆɲɿ� ɷʑʉ� ɲʃʊʅɲ� ɷʐʍʃʉʄʀɸʎ� ʋʉʐ�

ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ� ʉɿ� ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ͘� Ƀɿ� ʏʐʋɿʃɹʎ� ɲʋʉʃʄʀʍɸɿʎ� ʍʏɿʎ� ʋɸʌɿʍʍʊʏɸʌɸʎ� ɲʋɲʆʏɼʍɸɿʎ� ʏʉʐ�

ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ�ɸʀʆɲɿ�ʅɸɶɲʄʑʏɸʌɸʎ�ʏɻʎ�ʅʉʆɳɷɲʎ͕�ɶɸɶʉʆʊʎ�ʋʉʐ�ɲʋʉɷɸɿʃʆʑɸɿ�ʏɻʆ�ʋʉɿʃɿʄʀɲ�ʍʏɿʎ�

ɲʋɲʆʏɼʍɸɿʎ�ʃɲɿ�ʏʉʐʎ�ɷɿɲʔʉʌɸʏɿʃʉʑʎ�ʏʌʊʋʉʐʎ�ʅɸ�ʏʉʐʎ�ʉʋʉʀʉʐʎ�ɸʋɻʌɸɳɺɸʏɲɿ�ʉ�ʃɲɽɹʆɲʎ�ʇɸʖʘʌɿʍʏɳ�

ɲʋʊ�ʏɿʎ�ɷʐʍʃʉʄʀɸʎ�ʋʉʐ�ʋʌʉʃʑʋʏʉʐʆ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʏʉʐʎ�ʍʋʉʐɷʙʆ͘� 

 ɇʏʉʆ� Ʌʀʆɲʃɲ� ϳ͘ϭϯ� ʋɲʌʉʐʍɿɳɺʉʆʏɲɿ� ɲʆɲʄʐʏɿʃɳ� ʉɿ� ʅɹʍʉɿ� ʊʌʉɿ� ʏʘʆ� ɲʋɲʆʏɼʍɸʘʆ� ʃɲɿ� ʉɿ�

ʏʐʋɿʃɹʎ�ɲʋʉʃʄʀʍɸɿʎ͘�Ȱʇʀɺɸɿ�ʆɲ�ʍɻʅɸɿʘɽɸʀ�ʊʏɿ�ɸʋɸɿɷɼ�ʉɿ�ʅɸʏɲɴʄɻʏɹʎ�ʋɲʌʉʐʍɿɳɺʉʐʆ�ʏɿʎ�ɷʐʍʃʉʄʀɸʎ�

ʏʘʆ� ʐʋʉʗɼʔɿʘʆ� ɷɿɷɲʃʏʊʌʘʆ͕� ʊʍʉ� ʅɸɶɲʄʑʏɸʌʉʎ� ɸʀʆɲɿ� ʉ� ʅɹʍʉʎ� ʊʌʉʎ� ʏʘʆ� ɲʋɲʆʏɼʍɸʘʆ͕� ʏʊʍʉ�

ʅɸɿʙʆɸʏɲɿ�ʉ�ɽɸʏɿʃʊʎ�ɲʆʏʀʃʏʐʋʉʎ�ʍʏɻʆ�ɸʅʋɸɿʌʀɲ�ʏʘʆ�ʀɷɿʘʆ�ʃɲʏɳ�ʏɻ�ɷɿɳʌʃɸɿɲ�ʏʘʆ�ʍʋʉʐɷʙʆ�ʏʉʐʎ͘ 

ɀɹʍɻ� ʏɿʅɼ� ɳʆʘ� ʏʉʐ� ʏʌʀɲ� ;ϯͿ� ʍʐɶʃɸʆʏʌʙʆʉʐʆ� ʉɿ� ɷʐʍʃʉʄʀɸʎ͗� ɻ� ɲʋʉʐʍʀɲ� ʉɿʃʉʆʉʅɿʃɼʎ�

ɸʆʀʍʖʐʍɻʎ� ;ϯ͘ϲϮͿ͕� ɻ� ɿʍʉʌʌʉʋʀɲ�ʅɸʏɲʇʑ�ʋʌʉʍʘʋɿʃɼʎ� ɺʘɼʎ� ʃɲɿ� ʍʋʉʐɷʙʆ� ;ϯ͘ϱϱͿ͕� ʏʉ�ɳɶʖʉʎ� ʃɲɿ� ɻ�

ʋʀɸʍɻ�;ϯ͘ϯϲͿ͕��ɻ�ɹʄʄɸɿʗɻ�ʖʌʊʆʉʐ�;ϯ͘ϮϲͿ�ʃɲɿ�ɻ�ɲɴɸɴɲɿʊʏɻʏɲ�;ϯ͘ϬϲͿ͘�Ȱʆʏɿɽɹʏʘʎ͕�ʖɲʅɻʄɼ�ɷʐʍʃʉʄʀɲ�

ɷɿɲʏʐʋʙʆɸʏɲɿ� ʍʏɲ� ɸʇɼʎ͗� ɻ� ʉɿʃʉɶɹʆɸɿɲ� ʃɲɿ� ʏʉ� ʋɸʌɿɴɳʄʄʉʆ� ʅʉʐ� ʏʉʋʉɽɸʏʉʑʆʏɲɿ� ɲʌʆɻʏɿʃɳ� ʍʏɿʎ�

ɷɿɷɲʃʏʉʌɿʃɹʎ�ʅʉʐ�ʍʋʉʐɷɹʎ�;ϭ͘ϰϵͿ͕��ɷɸʆ�ɹʖʘ�ʏɲ�ʉʐʍɿɲʍʏɿʃɳ�ʋʌʉʍʊʆʏɲ�ɶɿɲ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏʉʐ�

ɷɿɷɲʃʏʉʌɿʃʉʑ� ʃɲɿ� ɷʐʍʃʉʄɸʑʉʅɲɿ� ʆɲ� ʏɲ� ɲʋʉʃʏɼʍʘ� ;ϭ͘ϳϬͿ͕� ʉɿ� ʐʋʉɷʉʅɹʎ� ʏʉʐ� ʍʋɿʏɿʉʑ� ʅʉʐ� ɷɸʆ�

ɸʐʆʉʉʑʆ�ʏɿʎ�ɷɿɷɲʃʏʉʌɿʃɹʎ�ʅʉʐ�ʍʋʉʐɷɹʎ�;ϭ͘ϳϵͿ�ʃɲɿ�ɹʖʘ�ʅɹʏʌɿɲ�ɸʋɲʔɼ�ʅɸ�ʏʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ͕�ʄʊɶʘ�

ʏɻʎ�ɲʋʊʍʏɲʍɼʎ�ʏʉʐ�ɲʋʊ�ʏɻʆ�ʃɲʏʉɿʃʀɲ�ʅʉʐ�;ϭ͘ϵϳͿ͘ 
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Ʌʀʆɲʃɲʎ�ϳ͘ϭϯ͗��ĞƐĐƌŝƉƟǀĞ�^ƚĂƟƐƟĐƐ�ȴʐʍʃʉʄɿʙʆ 

�ĞƐĐƌŝƉƟǀĞ�^ƚĂƟƐƟĐƐ 

 DĞĂŶ ^ƚĚ͘��ĞǀŝĂƟŽŶ �ŶĂůǇƐŝƐ�E 

Ƀɿʃʉʆʉʅɿʃɼ�ȵʆʀʍʖʐʍɻ ϯ͘ϲϮ ϭ͘ϰϯϴ ϭϱϰ 

Ⱦɲɽʉɷɼɶɻʍɻ�Ⱦɲɽɻɶɻʏɼ Ϯ͘ϯϳ ϭ͘ϯϴϲ ϭϱϰ 

ȱɶʖʉʎͲɅʀɸʍɻ ϯ͘ϯϲ ϭ͘ϯϭϴ ϭϱϰ 

ɉʋʉɷʉʅɹʎ�Ʌɲʆɸʋɿʍʏɻʅʀʉʐ� Ϯ͘ϴϭ ϭ͘ϯϱϳ ϭϱϰ 

ɉʋʉʍʏɼʌɿʇɻ�Ɍʉɿʏɻʏʙʆ Ϯ͘ϭϱ ϭ͘ϮϯϬ ϭϱϰ 

Ȼʍʉʌʌʉʋʀɲ� ϯ͘ϱϱ ϭ͘Ϯϳϯ ϭϱϰ 

Ȱɴɸɴɲɿʊʏɻʏɲ ϯ͘Ϭϲ ϭ͘ϰϲϯ ϭϱϰ 

Ʌʌʉʍʊʆʏɲ ϭ͘ϳϬ ͘ϵϭϲ ϭϱϰ 

ȶʄʄɸɿʗɻ�ʖʌʊʆʉʐ ϯ͘Ϯϲ ϭ͘ϰϰϱ ϭϱϰ 

Ƀɿʃʉɶɹʆɸɿɲ ϭ͘ϰϵ ͘ϴϴϳ ϭϱϰ 

Ȱʋʊʍʏɲʍɻ�Ʌɲʆɸʋɿʍʏɻʅʀʉʐ ϭ͘ϵϳ ϭ͘ϯϲϬ ϭϱϰ 

ɉʋʉɷʉʅɹʎ�ɇʋɿʏɿʉʑ ϭ͘ϳϵ ϭ͘ϭϮϰ ϭϱϰ 

ȲɿɴʄɿʉɽɼʃɻͲȰʋʉɽɸʏɼʌɿʉ Ϯ͘Ϭϰ ϭ͘ϭϲϬ ϭϱϰ 

Ȱʋɲɿʏɼʍɸɿʎ�ɇʖʉʄɼʎ Ϯ͘ϰϱ ϭ͘Ϯϲϴ ϭϱϰ 

ɇʐʖʆʊʏɻʏɲ�ɇʐʆɸɷʌɿʙʆ Ϯ͘Ϯϱ ϭ͘Ϯϱϱ ϭϱϰ 

 

Ʌʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ɴʌɸɽɸʀ� ʉ� ɴɲɽʅʊ� ʍʐʍʖɹʏɿʍɻʎ� ʏʘʆ� ʅɸʏɲɴʄɻʏʙʆ� ʋʉʐ� ʅɸʄɸʏʙʆʏɲɿ�

ʖʌɻʍɿʅʉʋʉɿɸʀʏɲɿ� ʉ� ʋʀʆɲʃɲʎ� ϳ͘ϭϰ� ;�ŽƌƌĞůĂƟŽŶ� DĂƚƌŝǆͿ͘� Ʌɲʌɲʏɻʌɸʀʏɲɿ� ʄʉɿʋʊʆ� ʊʏɿ� ʐʋɳʌʖʉʐʆ�

ɲʌʃɸʏɹʎ� ʍʐʍʖɸʏʀʍɸɿʎ� ʋʉʐ� ʐʋɸʌɴɲʀʆʉʐʆ� ʏʉ� Ϭ͕ϯ� ;ʃʀʏʌɿʆʉ� ʖʌʙʅɲͿ͕� ɶɸɶʉʆʊʎ� ʋʉʐ� ɸʋɿʏʌɹʋɸɿ� ʆɲ�

ɸʔɲʌʅʉʍʏɸʀ� ʋɲʌɲɶʉʆʏɿʃɼ� ɲʆɳʄʐʍɻ͕� ɷɸɷʉʅɹʆʉʐ� ʊʏɿ� ʐʋɳʌʖʉʐʆ� ɲʌʃɸʏɹʎ� ʅɸʏɲɴʄɻʏɹʎ� ʅɸ� ʃʉɿʆʊ�

ʋɲʌɳɶʉʆʏɲ͘� ȳɿɲ� ʋɲʌɳɷɸɿɶʅɲ͕� ʅɸɶɳʄʉʎ� ɴɲɽʅʊʎ� ʍʐʍʖɹʏɿʍɻʎ� ɸʆʏʉʋʀɺɸʏɲɿ� ʍʏɻʆ� ɿʍʉʌʌʉʋʀɲ�

ʋʌʉʍʘʋɿʃɼʎ�ɺʘɼʎͲɸʌɶɲʍʀɲʎ�ʅɸ�ʏʉ�ɳɶʖʉʎ�ʃɲɿ�ʏɻʆ�ʋʀɸʍɻ�ʋʉʐ�ɴɿʙʆʉʐʆ�ʉɿ�ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ͕�ʅɸ�ʐʗɻʄʊ�

ɴɲɽʅʊ�ʏɻʎ�ʏɳʇɸʘʎ�ʏʉʐ�Ϭ͕ϲϵϴ͘�Ȱʆɲʄʐʏɿʃɳ�ʉɿ�ʍʐʍʖɸʏʀʍɸɿʎ�ʏʘʆ�ʅɸʏɲɴʄɻʏʙʆ�ʋɲʌʉʐʍɿɳɺʉʆʏɲɿ�ʍʏʉʆ�

Ʌʀʆɲʃɲ�ϳ͘ϭϰ͘ 
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Ʌʀʆɲʃɲʎ�ϳ͘ϭϰ͗��ŽƌƌĞůĂƟŽŶ�DĂƚƌŝǆ�ȴʐʍʃʉʄɿʙʆ 
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Ƀɿ� ʐʗɻʄʉʀ� ɲʌɿɽʅʉʀ� ʍʐʍʖɹʏɿʍɻʎ� ʏʘʆ� ʅɸʏɲɴʄɻʏʙʆ� ʅɸʏɲʇʑ� ʏʉʐʎ� ɷɸʆ� ɲʌʃʉʑʆ� ɶɿɲ� ʆɲ�

ʋʌʉʍɷɿʉʌʀʍʉʐʆ�ʏɻʆ�ʉʌɽʊʏɻʏɲ�ʃɲɿ�ʃɲʏɲʄʄɻʄʊʄɻʏɲ�ʏɻʎ�ʋɲʌɲɶʉʆʏɿʃɼʎ�ɲʆɳʄʐʍɻʎ͘� ȳɿɲ�ɲʐʏʊʆ�ʏʉʆ�

ʄʊɶʉ�ʐʋʉʄʉɶʀɺɸʏɲɿ�ɻ�ʏɿʅɼ�ʏʉʐ�ɷɸʀʃʏɻ�<DK͕�ʉ�ʉʋʉʀʉʎ�ʊʋʘʎ�ʔɲʀʆɸʏɲɿ�ʃɲɿ�ʍʏʉʆ�ʋɲʌɲʃɳʏʘ�ʋʀʆɲʃɲ�

ϳ͘ϭϱ� ɸʀʆɲɿ� Ϭ͕ϳϴϵ͘�Ƀ�ɷɸʀʃʏɻʎ� ɸʀʆɲɿ�ʋʉʄʑ� ʃʉʆʏɳ�ʍʏɻʆ� ɸʋɿɽʐʅɻʏɼ� ʏɿʅɼ� ʏʉʐ�Ϭ͕ϴ͘� Ȱʐʏʊ� ʏʉ� ɶɸɶʉʆʊʎ�

ɸʋɿɴɸɴɲɿʙʆɸɿ�ʍɸ�ʅɸɶɳʄʉ�ɴɲɽʅʊ�ʊʏɿ� ʏʉ�ɷɸʀɶʅɲ�ɲʋɲʆʏɼʍɸʘʆ�ɶɿɲ�ʏɿʎ�ɷʐʍʃʉʄʀɸʎ�ʋʉʐ�ɴɿʙʆʉʐʆ�ʉɿ�

ɷɿɷɲʃʏʉʌɿʃʉʀ�ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�ɸʀʆɲɿ�ʃɲʏɳʄʄɻʄʉ�ɶɿɲ�ʋɲʌɲɶʉʆʏɿʃɼ�ɲʆɳʄʐʍɻ͘ 

 

Ʌʀʆɲʃɲʎ�ϳ͘ϭϱ͗�ȴɸʀʃʏɻʎ�<DK�ȴʐʍʃʉʄɿʙʆ 

<DK� 

<ĂŝƐĞƌͲDĞǇĞƌͲKůŬŝŶ�DĞĂƐƵƌĞ�ŽĨ�^ĂŵƉůŝŶŐ��ĚĞƋƵĂĐǇ͘ ͘ϳϴϵ 

 

ȸ� ʃɲʏɲʄʄɻʄʊʏɻʏɲ� ʏʘʆ� ʅɸʏɲɴʄɻʏʙʆ� ʋʉʐ� ɽɲ� ʖʌɻʍɿʅʉʋʉɿɻɽʉʑʆ� ʍʏɻʆ� ɲʆɳʄʐʍɻ�

ʋʌʉʍɷɿʉʌʀɺɸʏɲɿ�ʃɲɿ�ɲʋʊ�ʏʉʐʎ�ɷɸʀʃʏɸʎ�D^��;DĞĂƐƵƌĞ�ŽĨ�^ĂŵƉůŝŶŐ��ĚĞƋƵĂĐǇͿ͕�ʊʋʘʎ�ʔɲʀʆɸʏɲɿ�ʍʏʉʆ�

ʋʀʆɲʃɲ�ϳ͘ϭϲ͘�Ʉʄɸʎ�ʉɿ�ʅɸʏɲɴʄɻʏɹʎ�ʋɲʌʉʐʍɿɳɺʉʐʆ�ʏɿʅɹʎ�ɳʆʘ�ʏʉʐ�Ϭ͕ϱ͘�Ɉʉ�ɶɸɶʉʆʊʎ�ɲʐʏʊ�ɸʋɿʏʌɹʋɸɿ�

ʅɸ�ɸʋɿʔʑʄɲʇɻ�ʆɲ�ɸʋɿɴɸɴɲɿʘɽɸʀ�ɻ�ʃɲʏɲʄʄɻʄʊʏɻʏɲ�ʏʘʆ�ʅɸʏɲɴʄɻʏʙʆ�ɶɿɲ�ʋɲʌɲɶʉʆʏɿʃɼ�ɲʆɳʄʐʍɻ͘� 

 

Ʌʀʆɲʃɲʎ�ϳ͘ϭϲ͗�ȴɸʀʃʏɸʎ�D^��ȴʐʍʃʉʄɿʙʆ 

ɀȵɈȰȲȿȸɈȵɇ ȴȵȻȾɈȵɇ�D^� 

Ƀɿʃʉʆʉʅɿʃɼ�ȵʆʀʍʖʐʍɻ Ϭ͕ϳϴϴ 

Ⱦɲɽʉɷɼɶɻʍɻ�Ⱦɲɽɻɶɻʏɼ Ϭ͕ϳϴϰ 

ȱɶʖʉʎͲɅʀɸʍɻ Ϭ͕ϳϵϳ 

ɉʋʉɷʉʅɹʎ�Ʌɲʆɸʋɿʍʏɻʅʀʉʐ� Ϭ͕ϴϯϴ 

ɉʋʉʍʏɼʌɿʇɻ�Ɍʉɿʏɻʏʙʆ Ϭ͕ϴϯϴ 

Ȼʍʉʌʌʉʋʀɲ� Ϭ͕ϳϳϳ 

Ȱɴɸɴɲɿʊʏɻʏɲ Ϭ͕ϴϯϬ 

Ʌʌʉʍʊʆʏɲ Ϭ͕ϳϯϲ 

ȶʄʄɸɿʗɻ�ʖʌʊʆʉʐ Ϭ͕ϲϭϳ 

Ƀɿʃʉɶɹʆɸɿɲ Ϭ͕ϴϲϴ 
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Ȱʋʊʍʏɲʍɻ�Ʌɲʆɸʋɿʍʏɻʅʀʉʐ Ϭ͕ϲϵϳ 

ɉʋʉɷʉʅɹʎ�ɇʋɿʏɿʉʑ Ϭ͕ϳϭϯ 

ȲɿɴʄɿʉɽɼʃɻͲȰʋʉɽɸʏɼʌɿʉ Ϭ͕ϴϬϳ 

Ȱʋɲɿʏɼʍɸɿʎ�ɇʖʉʄɼʎ Ϭ͕ϳϳϲ 

ɇʐʖʆʊʏɻʏɲ�ɇʐʆɸɷʌɿʙʆ Ϭ͕ϴϬϭ 

  

Ȱʋɲʌɲʀʏɻʏʉ�ʊʅʘʎ� ɸʀʆɲɿ͕� ʉɿ� ʍʐɶʃɸʃʌɿʅɹʆɸʎ�ʅɸʏɲɴʄɻʏɹʎ� ʆɲ� ɸʌʅɻʆɸʑʉʆʏɲɿ� ʃɲɿ�ɲʋʊ� ʏʉʐʎ�

ʏɸʄɿʃʉʑʎ�ʋɲʌɳɶʉʆʏɸʎ͘�ɀɸ�ʏɲ��ŽŵŵƵŶĂůŝƟĞƐ�ʋʉʐ�ʋɲʌʉʐʍɿɳɺʉʆʏɲɿ�ʍʏʉʆ�Ʌʀʆɲʃɲ�ϳ͘ϭϳ͕�ɷʀʆɸʏɲɿ�ɻ�

ɷʐʆɲʏʊʏɻʏɲ�ʆɲ�ɲʆɲʄʐɽɸʀ�ʏʉ�ʋʉʍʉʍʏʊ�ʅɸʏɲɴʉʄɼʎ�ʏɻʎ�ʃɳɽɸ�ʅɸʏɲɴʄɻʏɼʎ͕�ʏʉ�ʉʋʉʀʉ�ɸʌʅɻʆɸʑɸʏɲɿ�

ɲʋʊ�ʏʉʐʎ�ʏɸʄɿʃʉʑʎ�ʋɲʌɳɶʉʆʏɸʎ�ʋʉʐ�ɽɲ�ʋʌʉʃʑʗʉʐʆ͘�Ʌɲʌɲʏɻʌʉʑʆʏɲɿ�ɿʃɲʆʉʋʉɿɻʏɿʃɳ�ʋʉʍʉʍʏɳ�ʏɻʎ�

ʏɳʇɸʘʎ�ɳʆʘ�ʏʉʐ�Ϭ͕ϱϬ͘�ɀʉʆɲɷɿʃɼ�ʅɸʏɲɴʄɻʏɼ�ʋʉʐ�ʋɲʌʉʐʍɿɳɺɸɿ�ɲʌʃɸʏɳ�ʖɲʅɻʄɳ�ʋʉʍʉʍʏɳ�ɸʀʆɲɿ�ɻ�

ʅɸʏɲɴʄɻʏɼ�ͨȸ�ʉɿʃʉɶɹʆɸɿɲ�ʅʉʐ�ʃɲɿ�ʏʉ�ʋɸʌɿɴɳʄʄʉʆ�ʅʉʐ�ʏʉʋʉɽɸʏɸʀʏɲɿ�ɲʌʆɻʏɿʃɳ�ʍʏɿʎ�ɷɿɷɲʃʏʉʌɿʃɹʎ�

ʅʉʐ�ʍʋʉʐɷɹʎ͕ͩ�ʃɲɿ�ɶɿɲ�ʏʉ�ʄʊɶʉ�ɲʐʏʊ͕�ɻ�ʍʐɶʃɸʃʌɿʅɹʆɻ�ʅɸʏɲɴʄɻʏɼ�ɷɸʆ�ɽɲ�ɸʆʏɲʖɽɸʀ�ʋʄɼʌʘʎ�ʍʏɻʆ�

ʋɲʌɲɶʉʆʏɿʃɼ� ɲʆɳʄʐʍɻ͘� Ȱʇʀɺɸɿ� ʆɲ� ʍɻʅɸɿʘɽɸʀ� ʊʏɿ� ɲʌʃɸʏɹʎ� ʔʉʌɹʎ� � ɶɿɲ� ʏɻ� ɴɸʄʏɿʍʏʉʋʉʀɻʍɻ� ʏɻʎ�

ʋɲʌɲɶʉʆʏɿʃɼʎ� ɲʆɳʄʐʍɻʎ� ʉɿ� ʅɸʏɲɴʄɻʏɹʎ� ʅɸ� ʖɲʅɻʄɳ� ʋʉʍʉʍʏɳ� ɸʌʅɻʆɸʀɲʎ� ɲʋʊ� ʏʉʐʎ� ʏɸʄɿʃʉʑʎ�

ʋɲʌɳɶʉʆʏɸʎ�ʍʐʆɼɽʘʎ�ɲʔɲɿʌʉʑʆʏɲɿ�ɲʋʊ�ʏɻʆ�ɷɿɲɷɿʃɲʍʀɲ͘� 

 

Ʌʀʆɲʃɲʎ�ϳ͘ϭϳ͗��ŽŵŵƵŶĂůŝƟĞƐ�ȴʐʍʃʉʄɿʙʆ 

�ŽŵŵƵŶĂůŝƟĞƐ 
 /ŶŝƟĂů �ǆƚƌĂĐƟŽŶ 

Ƀɿʃʉʆʉʅɿʃɼ�ȵʆʀʍʖʐʍɻ ϭ͘ϬϬϬ ͘ϲϮϱ 

Ⱦɲɽʉɷɼɶɻʍɻ�Ⱦɲɽɻɶɻʏɼ ϭ͘ϬϬϬ ͘ϱϱϵ 

ȱɶʖʉʎͲɅʀɸʍɻ ϭ͘ϬϬϬ ͘ϳϰϲ 

ɉʋʉɷʉʅɹʎ�Ʌɲʆɸʋɿʍʏɻʅʀʉʐ� ϭ͘ϬϬϬ ͘ϱϳϴ 

ɉʋʉʍʏɼʌɿʇɻ�Ɍʉɿʏɻʏʙʆ ϭ͘ϬϬϬ ͘ϰϴϱ 

Ȼʍʉʌʌʉʋʀɲ� ϭ͘ϬϬϬ ͘ϳϭϲ 

Ȱɴɸɴɲɿʊʏɻʏɲ ϭ͘ϬϬϬ ͘ϲϳϴ 
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Ʌʌʉʍʊʆʏɲ ϭ͘ϬϬϬ ͘ϳϳϴ 

ȶʄʄɸɿʗɻ�ʖʌʊʆʉʐ ϭ͘ϬϬϬ ͘ϳϲϭ 

Ƀɿʃʉɶɹʆɸɿɲ ϭ͘ϬϬϬ ͘ϮϴϬ 

Ȱʋʊʍʏɲʍɻ�Ʌɲʆɸʋɿʍʏɻʅʀʉʐ ϭ͘ϬϬϬ ͘ϲϳϬ 

ɉʋʉɷʉʅɹʎ�ɇʋɿʏɿʉʑ ϭ͘ϬϬϬ ͘ϲϳϬ 

ȲɿɴʄɿʉɽɼʃɻͲȰʋʉɽɸʏɼʌɿʉ ϭ͘ϬϬϬ ͘ϱϴϯ 

Ȱʋɲɿʏɼʍɸɿʎ�ɇʖʉʄɼʎ ϭ͘ϬϬϬ ͘ϱϵϱ 

ɇʐʖʆʊʏɻʏɲ�ɇʐʆɸɷʌɿʙʆ ϭ͘ϬϬϬ ͘ϰϴϵ 

�ǆƚƌĂĐƟŽŶ�DĞƚŚŽĚ͗�WƌŝŶĐŝƉĂů��ŽŵƉŽŶĞŶƚ��ŶĂůǇƐŝƐ͘ 

 

Ȱʋʊ�ʏʉʐʎ�ʍɻʅɲʆʏɿʃʊʏɸʌʉʐʎ�ʋʀʆɲʃɸʎ�ʋʉʐ�ɸʇɳɶɸɿ�ɻ�ʋɲʌɲɶʉʆʏɿʃɼ�ɲʆɳʄʐʍɻ�ɸʀʆɲɿ�ʉ�ʋʀʆɲʃɲʎ�

ʍʐʆʉʄɿʃɼʎ�ɸʌʅɻʆɸʐɽɸʀʍɲʎ�ɷɿɲʃʑʅɲʆʍɻʎ�;dŽƚĂů�sĂƌŝĂŶĐĞ��ǆƉůĂŝŶĞĚͿ�ɲʋʊ�ʏʉʆ�ʉʋʉʀʉ�ʋʌʉʃʑʋʏɸɿ�ʉ�

ʏɸʄɿʃʊʎ� ɲʌɿɽʅʊʎ� ʏʘʆ� ʋɲʌɲɶʊʆʏʘʆ͘� ɇʐɶʃɸʃʌɿʅɹʆɲ͕� ɲʆɲɷɸʀʖɽɻʃɲʆ� ϱ� ɸʋɿʅɹʌʉʐʎ� ʋɲʌɳɶʉʆʏɸʎ͕� ʉɿ�

ʉʋʉʀʉɿ� ʋɸʌɿʄɲʅɴɳʆʉʐʆ� ʏʉ� ɿʃɲʆʉʋʉɿɻʏɿʃʊ� ʋʉʍʉʍʏʊ� ʏʉʐ� ϲϭ͕ϰϭϱй� ʏɻʎ� ʍʐʆʉʄɿʃɼʎ� ɷɿɲʃʑʅɲʆʍɻʎ͕�

ʊʋʘʎ�ʔɲʀʆɸʏɲɿ�ʃɲɿ�ʍʏʉʆ�ʋʀʆɲʃɲ�ϳ͘ϭϴ�;ʃʀʏʌɿʆʉ�ʖʌʙʅɲͿ͘ 

 

Ʌʀʆɲʃɲʎ�ϳ͘ϭϴ͗�ɇʐʆʉʄɿʃɼ�ȵʌʅɻʆɸʐɽɸʀʍɲ�ȴɿɲʃʑʅɲʆʍɻ�ȴʐʍʃʉʄɿʙʆ 

dŽƚĂů�sĂƌŝĂŶĐĞ��ǆƉůĂŝŶĞĚ 

�ŽŵƉŽŶĞ
Ŷƚ 

/ŶŝƟĂů��ŝŐĞŶǀĂůƵĞƐ 
�ǆƚƌĂĐƟŽŶ�^ƵŵƐ�ŽĨ�^ƋƵĂƌĞĚ�

>ŽĂĚŝŶŐƐ 
ZŽƚĂƟŽŶ�^ƵŵƐ�ŽĨ�^ƋƵĂƌĞĚ�

>ŽĂĚŝŶŐƐ 

dŽƚĂů 
й�ŽĨ�

sĂƌŝĂŶĐĞ 
�ƵŵƵůĂƟǀ

Ğ�й dŽƚĂů 
й�ŽĨ�

sĂƌŝĂŶĐĞ 
�ƵŵƵůĂƟǀ

Ğ�й dŽƚĂů 
й�ŽĨ�

sĂƌŝĂŶĐĞ 
�ƵŵƵůĂƟǀ

Ğ�й 

ϭ ϰ͘Ϯϵϰ Ϯϴ͘ϲϮϲ Ϯϴ͘ϲϮϲ ϰ͘Ϯϵϰ Ϯϴ͘ϲϮϲ Ϯϴ͘ϲϮϲ Ϯ͘ϳϭϲ ϭϴ͘ϭϬϱ ϭϴ͘ϭϬϱ 

Ϯ ϭ͘ϱϲϰ ϭϬ͘ϰϮϳ ϯϵ͘Ϭϱϯ ϭ͘ϱϲϰ ϭϬ͘ϰϮϳ ϯϵ͘Ϭϱϯ Ϯ͘ϯϭϰ ϭϱ͘ϰϮϵ ϯϯ͘ϱϯϰ 

ϯ ϭ͘Ϯϯϭ ϴ͘ϮϬϵ ϰϳ͘ϮϲϮ ϭ͘Ϯϯϭ ϴ͘ϮϬϵ ϰϳ͘ϮϲϮ ϭ͘ϱϭϲ ϭϬ͘ϭϬϵ ϰϯ͘ϲϰϯ 

ϰ ϭ͘ϭϭϭ ϳ͘ϰϬϴ ϱϰ͘ϲϳϬ ϭ͘ϭϭϭ ϳ͘ϰϬϴ ϱϰ͘ϲϳϬ ϭ͘ϱϬϯ ϭϬ͘Ϭϭϳ ϱϯ͘ϲϲϬ 

ϱ ϭ͘ϬϭϮ ϲ͘ϳϰϱ ϲϭ͘ϰϭϱ ϭ͘ϬϭϮ ϲ͘ϳϰϱ ϲϭ͘ϰϭϱ ϭ͘ϭϲϯ ϳ͘ϳϱϱ ϲϭ͘ϰϭϱ 

ϲ ͘ϵϯϵ ϲ͘Ϯϲϭ ϲϳ͘ϲϳϲ       

ϳ ͘ϵϬϱ ϲ͘Ϭϯϯ ϳϯ͘ϳϬϵ       
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ϴ ͘ϲϵϵ ϰ͘ϲϲϭ ϳϴ͘ϯϳϬ       

ϵ ͘ϲϱϬ ϰ͘ϯϯϭ ϴϮ͘ϳϬϬ       

ϭϬ ͘ϱϵϮ ϯ͘ϵϰϵ ϴϲ͘ϲϰϵ       

ϭϭ ͘ϱϬϳ ϯ͘ϯϴϬ ϵϬ͘ϬϮϵ       

ϭϮ ͘ϰϲϲ ϯ͘ϭϭϬ ϵϯ͘ϭϯϵ       

ϭϯ ͘ϰϰϬ Ϯ͘ϵϯϬ ϵϲ͘ϬϳϬ       

ϭϰ ͘ϯϲϳ Ϯ͘ϰϰϵ ϵϴ͘ϱϭϵ       

ϭϱ ͘ϮϮϮ ϭ͘ϰϴϭ ϭϬϬ͘ϬϬϬ       

�ǆƚƌĂĐƟŽŶ�DĞƚŚŽĚ͗�WƌŝŶĐŝƉĂů��ŽŵƉŽŶĞŶƚ��ŶĂůǇƐŝƐ͘ 
 

ȸ� ʃɲʏɳʄɻʇɻ� ʍɸ� ϱ� ʋɲʌɳɶʉʆʏɸʎ͕� ɸʋɿɴɸɴɲɿʙʆɸʏɲɿ� ʃɲɿ� ɲʋʊ� ʏʉ� ɷɿɳɶʌɲʅʅɲ� ^ĐƌĞĞ� WůŽƚ͘�

Ʌɲʌɲʏɻʌɸʀʏɲɿ�ʄʉɿʋʊʆ͕�ɲʋʊ�ʏʉ�ʍʖɼʅɲ�ϳ͘Ϯ�ʊʏɿ�ʏʉ�͞ĞůďŽǁ�ƉŽŝŶƚ͟�ɴʌʀʍʃɸʏɲɿ�ʍʏʉʆ�Ϯʉ�ʋɲʌɳɶʉʆʏɲ͕�ɸʆʙ�

ɻ�ɶʌɲʅʅɼ�ʍʏɲɽɸʌʉʋʉɿɸʀʏɲɿ�ʅɸʏɳ�ʏʉʆ�ϱʉ�ʋɲʌɳɶʉʆʏɲ͘�Ȱʐʏʊ�ɷɸʀʖʆɸɿ�ʊʏɿ�ʉɿ�ʋʌʙʏʉɿ�ɷʑʉ�ʋɲʌɳɶʉʆʏɸʎ�

ɸʌʅɻʆɸʑʉʐʆ� ʏʉ� ʅɸɶɲʄʑʏɸʌʉ� ʋʉʍʉʍʏʊ� ɷɿɲʃʑʅɲʆʍɻʎ� ʏʘʆ� ʅɸʏɲɴʄɻʏʙʆ͕� ɸʆʙ� ʅɸʏɳ� ʏʉʆ� ʋɹʅʋʏʉ�

ʋɲʌɳɶʉʆʏɲ�ɷɸʆ�ʐʋɳʌʖɸɿ�ɸʋɲʌʃɼʎ�ɷɿɲʃʑʅɲʆʍɻ�ʏʘʆ�ʅɸʏɲɴʄɻʏʙʆ͘� 

 

 
ɇʖɼʅɲ�ϳ͘Ϯ͗�^ĐƌĞĞ�WůŽƚ�ȴʐʍʃʉʄɿʙʆ 
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 Ⱦɲʏɲʄɼɶʉʆʏɲʎ� ʍʏʉʐʎ� ʏɸʄɿʃʉʑʎ� ϱ� ʋɲʌɳɶʉʆʏɸʎ͕� ɶɿɲ� ʆɲ� ʉʄʉʃʄɻʌʘɽɸʀ� ɻ� ɷɿɲɷɿʃɲʍʀɲ� ʏɻʎ�

ʋɲʌɲɶʉʆʏɿʃɼʎ�ɲʆɳʄʐʍɻʎ�ʅɹʆɸɿ�ʉ�ɷɿɲʅɸʌɿʍʅʊʎ�ʏʘʆ�ϭϱ�ʅɸʏɲɴʄɻʏʙʆ�ʃɲɿ�ɻ�ʏɸʄɿʃɼ�ʉʆʉʅɲʍʀɲ�ʏʘʆ�

ʋɲʌɲɶʊʆʏʘʆ͘� Ƀ� ɷɿɲʅɸʌɿʍʅʊʎ� ʏʘʆ� ʅɸʏɲɴʄɻʏʙʆ� ɶʀʆɸʏɲɿ� ʅɹʍʘ� ʏʉʐ� ʋʀʆɲʃɲ� ZŽƚĂƚĞĚ� �ŽŵƉŽŶĞŶƚ�

DĂƚƌŝǆ͕�ɲʆɳʄʉɶɲ�ʅɸ�ʏɻʆ�ʐʗɻʄʊʏɸʌɻ�ʔʊʌʏɿʍɻ�;ʐʗɻʄʊʏɸʌɻ�ʏɿʅɼͿ�ʋʉʐ�ɷɹʖɸʏɲɿ�ɻ�ʃɳɽɸ�ʅɸʏɲɴʄɻʏɼ͘�

Ȱʌʖɿʃɳ͕�ʉ�ʋʌʙʏʉʎ�ʋɲʌɳɶʉʆʏɲʎ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ϲ�ʅɸʏɲɴʄɻʏɹʎ�ʉɿ�ʉʋʉʀɸʎ�ɸʀʆɲɿ�ʐʋʉɶʌɲʅʅɿʍʅɹʆɸʎ�ʅɸ�

ʃʀʏʌɿʆʉ�ʖʌʙʅɲ͕�ɸʆʙ�ʉ�ɷɸʑʏɸʌʉʎ�ʋɲʌɳɶʉʆʏɲʎ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ϰ�ʅɸʏɲɴʄɻʏɹʎ͕�ʐʋʉɶʌɲʅʅɿʍʅɹʆɸʎ�ʅɸ�

ʋʌɳʍɿʆʉ�ʖʌʙʅɲ͘�Ȱʇʀɺɸɿ�ʆɲ�ʍɻʅɸɿʘɽɸʀ͕�ʊʏɿ�ʉɿ�ʋʌʙʏʉɿ�ɷʑʉ�ʋɲʌɳɶʉʆʏɸʎ�ɸʌʅɻʆɸʑʉʐʆ�ʏʉ�ϯϵ͘Ϭϱϯй�ʏɻʎ�

ʍʐʆʉʄɿʃɼʎ�ɷɿɲʃʑʅɲʆʍɻʎ͕�ɶɸɶʉʆʊʎ�ʋʉʐ�ɸʋɿɴɸɴɲɿʙʆɸɿ�ʏɲ�ʍʐʅʋɸʌɳʍʅɲʏɲ�ɲʋʊ�ʏʉ�ɷɿɳɶʌɲʅʅɲ�^ĐƌĞĞ�

WůŽƚ�ʋʉʐ�ɲʆɲʔɹʌɽɻʃɸ�ʍʏʉ�ɇʖɼʅɲ�ϳ͘Ϯ͘�Ƀ�ʏʌʀʏʉʎ�ʋɲʌɳɶʉʆʏɲʎ�ʅɸ�ʅʋʄɸ�ʖʌʙʅɲ�ɷɹʖɸʏɲɿ�Ϯ�ʅɸʏɲɴʄɻʏɹʎ͕�

ɸʆʙ�ʏʉʆ�ʀɷɿʉ�ɲʌɿɽʅʊ�ʅɸʏɲɴʄɻʏʙʆ�ɷɹʖɸʏɲɿ�ʃɲɿ�ʉ�ʏɹʏɲʌʏʉʎ�ʋɲʌɳɶʉʆʏɲʎ�;ʅʘɴ�ʖʌʙʅɲͿ͘�Ɉɹʄʉʎ͕�ʉ�ϱʉʎ�

ʋɲʌɳɶʉʆʏɲʎ� ɷɹʖɸʏɲɿ� ʅʊʆʉ� ʅʀɲ� ʅɸʏɲɴʄɻʏɼ� ;ʃʊʃʃɿʆʉ� ʖʌʙʅɲͿ͘� Ȱʆɲʄʐʏɿʃɳ� ʋɲʌɲʃɳʏʘ� ɻ�

ʉʅɲɷʉʋʉʀɻʍɻ�ʏʘʆ�ʅɸʏɲɴʄɻʏʙʆ�ʃɲɿ�ʉ�ʋʀʆɲʃɲʎ�ZŽƚĂƚĞĚ��ŽŵƉŽŶĞŶƚ�DĂƚƌŝǆ͘� 

 

 

     ϭʉʎ�ɅȰɆȰȳɃɁɈȰɇ� 

ϭ͘ ɍɲʅɻʄɼ�ʉɿʃʉʆʉʅɿʃɼ�ɸʆʀʍʖʐʍɻ�ɲʋʊ�ʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ 

Ϯ͘ ȱɶʖʉʎͲɅʀɸʍɻ�ɶɿɲ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏʘʆ�ʍʋʉʐɷʙʆ 

ϯ͘ Ƀɿ�ʐʋʉɷʉʅɹʎ�ʃɲɿ�ʉ�ʅɹʏʌɿʉʎ�ɸʇʉʋʄɿʍʅʊʎ�ʏʉʐ�Ʌɲʆɸʋɿʍʏɻʅʀʉʐ�ɷʐʍʃʉʄɸʑʉʐʆ�ʏɻʆ�ɸʃʋʊʆɻʍɻ�

ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ 

ϰ͘ ȸ� ɿʍʉʌʌʉʋʀɲ� ɲʆɳʅɸʍɲ� ʍʏɻʆ� ʋʌʉʍʘʋɿʃɼ� ɺʘɼ� ʃɲɿ� ʍʏɿʎ� ʍʋʉʐɷɹʎ� ɸʀʆɲɿ� ɷʑʍʃʉʄʉ� ʆɲ�

ɷɿɲʏɻʌɻɽɸʀ 

ϱ͘ Ȱɴɸɴɲɿʊʏɻʏɲ�ɶɿɲ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏʘʆ�ʍʋʉʐɷʙʆ� 

ϲ͘ ȸ�ʉɿʃʉɶɹʆɸɿɲ�ʃɲɿ�ʏʉ�ʋɸʌɿɴɳʄʄʉʆ�ʏʉʐ�ʔʉɿʏɻʏɼ�ʏʉʋʉɽɸʏɸʀʏɲɿ�ɲʌʆɻʏɿʃɳ�ɶɿɲ�ʏɿʎ�ɷɿɷɲʃʏʉʌɿʃɹʎ�

ʍʋʉʐɷɹʎ 

 

Ϯʉʎ�ɅȰɆȰȳɃɁɈȰɇ 

ϭ͘ ɀɹʏʌɿɲ�ʃɲɽʉɷɼɶɻʍɻ�ʃɲɿ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�ʃɲɽɻɶɻʏɼͬʏʌɿɲ 

Ϯ͘ ɀɻ�ʋʌʉʍɷʉʃʙʅɸʆɻ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ɷɿɷɲʃʏʉʌɿʃʉʑʎ�ʔʉɿʏɻʏɹʎ�ɼ�ɸʌɸʐʆɻʏɹʎ 

ϯ͘ ɉʗɻʄɹʎ�ɲʋɲɿʏɼʍɸɿʎ�ʍʖʉʄɼʎ�ʋʉʐ�ɴɶɳɺʉʐʆ�ʏʉʐʎ�ʔʉɿʏɻʏɹʎ�ɸʃʏʊʎ�ʋʌʉɶʌɳʅʅɲʏʉʎ� 
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ϰ͘ ɇʐʖʆʊʏɻʏɲ�ʍʐʆɸɷʌɿʙʆ�ɼ�ɸʌɸʐʆɻʏɿʃʙʆ�ɷʌɲʍʏɻʌɿʉʏɼʏʘʆ 

 

ϯʉʎ�ɅȰɆȰȳɃɁɈȰɇ 

ϭ͘ Ƀɿ�ʐʋʉɷʉʅɹʎ�ʏʉʐ�ʍʋɿʏɿʉʑ�ɷɸʆ�ɸʐʆʉʉʑʆ�ʏɿʎ�ɷɿɷɲʃʏʉʌɿʃɹʎ�ʍʋʉʐɷɹʎ� 

Ϯ͘ Ɉɸʖʆɿʃɹʎ�ɷʐʍʃʉʄʀɸʎ�ɸʑʌɸʍɻʎ�ɸʌɸʐʆɻʏɿʃʉʑ�ʐʄɿʃʉʑ�ʅɹʍʘ�ʏɻʎ�ɿɷʌʐʅɲʏɿʃɼʎ�ɴɿɴʄɿʉɽɼʃɻʎ�ɼ�

ɳʄʄʘʆ�ɲʋʉɽɸʏɻʌʀʘʆ 

 

ϰʉʎ�ɅȰɆȰȳɃɁɈȰɇ 

ϭ͘ ȶʄʄɸɿʗɻ�ʖʌʊʆʉʐ�ʄʊɶʘ�ɷʉʐʄɸɿɳʎ�ɼ�ʉɿʃʉɶɸʆɸɿɲʃʙʆ�ʐʋʉʖʌɸʙʍɸʘʆ 

Ϯ͘ ɀɹʏʌɿɲ�ɸʋɲʔɼ�ʅɸ�ʏʉ�Ʌɲʆɸʋɿʍʏɼʅɿʉ͕�ʄʊɶʘ�ɲʋʊʍʏɲʍɻʎ�ɲʋʊ�ʏɻʆ�ʃɲʏʉɿʃʀɲ�ʏʉʐ�ʔʉɿʏɻʏɼ 

 

ϱʉʎ�ɅȰɆȰȳɃɁɈȰɇ 

ϭ͘ ȴʐʍʃʉʄʀɲ�ɲʋʊʃʏɻʍɻʎ�ʉʐʍɿɲʍʏɿʃʙʆ�ʋʌʉʍʊʆʏʘʆ�ɶɿɲ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ 

 

Ʌʀʆɲʃɲʎ�ϳ͘ϭϵ͗�Ʌɸʌɿʍʏʌɲʅʅɹʆʉɿ�Ʌɲʌɳɶʉʆʏɸʎ�Θ�Ʌɲʌɲɶʉʆʏɿʃɹʎ�Ɍʉʌʏʀʍɸɿʎ�ȴʐʍʃʉʄɿʙʆ 

ZŽƚĂƚĞĚ��ŽŵƉŽŶĞŶƚ�DĂƚƌŝǆĂ 

 
�ŽŵƉŽŶĞŶƚ 

ϭ Ϯ ϯ ϰ ϱ 

Ƀɿʃʉʆʉʅɿʃɼ�
ȵʆʀʍʖʐʍɻ 

͘ϲϰϯ ͘Ϭϳϯ ͘Ϯϰϵ Ͳ͘ϭϰϬ Ͳ͘ϯϱϮ 

Ⱦɲɽʉɷɼɶɻʍɻ�
Ⱦɲɽɻɶɻʏɼ 

͘ϮϮϲ ͘ϲϳϱ Ͳ͘Ϭϲϵ Ͳ͘ϭϲϰ ͘ϭϰϳ 

ȱɶʖʉʎͲɅʀɸʍɻ ͘ϲϲϳ ͘ϰϲϴ ͘Ϭϯϭ ͘ϭϵϰ ͘ϮϬϴ 

ɉʋʉɷʉʅɹʎ�
Ʌɲʆɸʋɿʍʏɻʅʀʉʐ 

͘ϱϲϰ ͘ϰϮϬ ͘ϭϳϱ Ͳ͘ϮϬϭ ͘ϭϭϮ 

ɉʋʉʍʏɼʌɿʇɻ�
Ɍʉɿʏɻʏʙʆ 

͘Ϯϲϱ ͘ϲϬϴ ͘ϮϬϬ ͘Ϭϲϵ ͘ϬϮϮ 

Ȼʍʉʌʌʉʋʀɲ ͘ϳϯϰ ͘ϮϮϲ Ͳ͘ϬϬϵ ͘ϯϱϯ ͘Ϭϯϱ 

Ȱɴɸɴɲɿʊʏɻʏɲ ͘ϳϰϵ ͘Ϭϭϲ Ͳ͘Ϭϭϰ Ͳ͘ϭϲϭ ͘ϯϬϬ 

Ʌʌʉʍʊʆʏɲ ͘ϭϬϭ ͘ϭϲϳ ͘ϭϮϰ ͘Ϭϲϭ ͘ϴϰϵ 

ȶʄʄɸɿʗɻ�ɍʌʊʆʉʐ ͘Ϭϲϲ ͘ϭϬϲ Ͳ͘Ϭϲϴ ͘ϴϱϵ ͘ϬϱϬ 
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Ƀɿʃʉɶɹʆɸɿɲ ͘ϰϲϳ ͘Ϭϳϰ ͘ϭϳϳ ͘ϭϱϯ Ͳ͘Ϭϰϱ 

Ȱʋʊʍʏɲʍɻ�
Ʌɲʆɸʋɿʍʏɻʅʀʉʐ 

͘Ϭϱϰ ͘Ϭϲϴ ͘ϱϰϲ ͘ϱϵϴ ͘Ϭϳϵ 

ɉʋʉɷʉʅɹʎ�ɇʋɿʏɿʉʑ ͘ϬϴϬ ͘ϬϭϮ ͘ϳϵϲ ͘Ϭϰϰ ͘ϭϲϲ 

ȲɿɴʄɿʉɽɼʃɻͲ
Ȱʋʉɽɸʏɼʌɿʉ 

͘Ϯϲϰ ͘ϯϰϭ ͘ϲϬϳ Ͳ͘ϭϭϯ Ͳ͘ϭϮϮ 

Ȱʋɲɿʏɼʍɸɿʎ�ɇʖʉʄɼʎ Ͳ͘ϬϬϮ ͘ϳϬϵ ͘ϬϰϮ ͘Ϯϲϱ Ͳ͘ϭϰϭ 

ɇʐʖʆʊʏɻʏɲ�
ɇʐʆɸɷʌʀʘʆ 

͘ϬϳϮ ͘ϲϬϳ ͘ϭϱϯ ͘ϭϮϭ ͘Ϯϳϳ 

�ǆƚƌĂĐƟŽŶ�DĞƚŚŽĚ͗�WƌŝŶĐŝƉĂů��ŽŵƉŽŶĞŶƚ��ŶĂůǇƐŝƐ͘� 
�ZŽƚĂƟŽŶ�DĞƚŚŽĚ͗�sĂƌŝŵĂǆ�ǁŝƚŚ�<ĂŝƐĞƌ�EŽƌŵĂůŝǌĂƟŽŶ͘ 
Ă͘�ZŽƚĂƟŽŶ�ĐŽŶǀĞƌŐĞĚ�ŝŶ�ϲ�ŝƚĞƌĂƟŽŶƐ͘ 

 

Ʉʋʘʎ� ʃɲɿ� ʍʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ʏʘʆ� ʃɿʆɼʏʌʘʆ͕� ɹʏʍɿ� ʃɲɿ� ʍʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ʏʘʆ� ɷʐʍʃʉʄɿʙʆ�

ʋɲʌɲʏɻʌɸʀʏɲɿ�ʋʘʎ�ʊʄɸʎ�ʉɿ�ʋɲʌɲʋɳʆʘ�ʔʉʌʏʀʍɸɿʎ�ɷɹʖʉʆʏɲɿ�ʏɿʅɹʎ�ɳʆʘ�ʏʉʐ�Ϭ͕ϱ͕�ɸʃʏʊʎ�ɲʋʊ�ʏɻʆ�ɸʇɼʎ�

ʅɸʏɲɴʄɻʏɼ͗�ͨɻ�ʉɿʃʉɶɹʆɸɿɲ�ʅʉʐ�ʃɲɿ�ʏʉ�ʋɸʌɿɴɳʄʄʉʆ�ʅʉʐ�ʏʉʋʉɽɸʏɸʀʏɲɿ�ɲʌʆɻʏɿʃɳ�ʍʏɿʎ�ɷɿɷɲʃʏʉʌɿʃɹʎ�

ʅʉʐ�ʍʋʉʐɷɹʎͩ͘�Ȱʐʏʊ�ɼʏɲʆ�ɼɷɻ�ɶʆʘʍʏʊ�ɲʋʊ�ʏʉʆ�ʋʀʆɲʃɲ��ŽŵŵƵŶĂůŝƟĞƐ� ;Ʌʀʆɲʃɲ�ϳ͘ϭϳͿ͕�ʊʋʉʐ�ɻ�

ʍʐɶʃɸʃʌɿʅɹʆɻ�ʅɸʏɲɴʄɻʏɼ�ɸʀʖɸ�ʋɲʌʉʐʍɿɳʍɸɿ�ɿɷɿɲʀʏɸʌɲ�ʖɲʅɻʄɼ�ʏɿʅɼ͘�ȸ�ʖɲʅɻʄɼ�ʔʊʌʏɿʍɻ�;фϬ͕ϱͿ� ͕�

ʍɻʅɲʀʆɸɿ� ʋʘʎ� ɻ� ʍʐɶʃɸʃʌɿʅɹʆɻ� ʅɸʏɲɴʄɻʏɼ� ɷɸʆ� ɽɲ� ɹʖɸɿ� ɿʍʖʐʌɼ� ʍʐʍʖɹʏɿʍɻ� ʅɸ� ʏɻʆ� ʍʐʆʉʄɿʃɼ�

ɸʌʅɻʆɸʀɲ�ʏʉʐ�ʋʌʙʏʉʐ�ʋɲʌɳɶʉʆʏɲ͘� 
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Ʌʀʆɲʃɲʎ�ϳ͘ϮϬ͗�Ƀʆʉʅɲʍʀɲ�Ʌɲʌɲɶʊʆʏʘʆ�ʏʘʆ�ȴʐʍʃʉʄɿʙʆ 

ɅȰɆȰȳɃɁɈȵɇ ȰɆȻȺɀɃɇ�

ɀȵɈȰȲȿȸɈɏɁ 

ɍɆɏɀȰ ɃɀȰȴȵɇ�ȴɉɇȾɃȿȻɏɁ 

ϭ ϲ Ⱦʀʏʌɿʆʉ Ɏʐʖʉʄʉɶɿʃɼ�ʃɲɿ�Ƀɿʃʉʆʉʅɿʃɼ�

Ȱʍʏɳɽɸɿɲ 

Ϯ ϰ Ʌʌɳʍɿʆʉ Ȱʃɲɷɻʅɲʁʃɼ�ɉʋʉʍʏɼʌɿʇɻ�ʃɲɿ�

Ȱʋɲɿʏɼʍɸɿʎ�Ʌɲʆɸʋɿʍʏɻʅʀʉʐ 

ϯ Ϯ ɀʋʄɸ ɉʋʉɷʉʅɹʎ�ʃɲɿ�Ʌʊʌʉɿ 

ϰ Ϯ ɀʘɴ ȵʅʋʊɷɿɲ�ɍʌʊʆʉʐ�ʃɲɿ�ɍʙʌʉʐ 

ϱ ϭ Ⱦʊʃʃɿʆʉ ȶʄʄɸɿʗɻ�Ȱʐʏʉʋɸʋʉʀɽɻʍɻʎ 

 

ɇʐʆʉʗʀɺʉʆʏɲʎ�ʏɿʎ�ɷʐʍʃʉʄʀɸʎ�ʋʉʐ�ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ�ʉɿ�ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�ʃɲʏɳ�ʏɻʆ�ʍʐʅʅɸʏʉʖɼ�

ʏʉʐʎ�ʍɸ�ʍʋʉʐɷɹʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ɸʋɿʋɹɷʉʐ͕�ʋʌʉɹʃʐʗɲʆ�ʉɿ�ɸʇɼʎ�ϱ�ɸʋɿʅɹʌʉʐʎ�ʉʅɳɷɸʎ�ɷʐʍʃʉʄɿʙʆ͗ 

ϭ͘ Ɏʐʖʉʄʉɶɿʃɼ�ʃɲɿ�Ƀɿʃʉʆʉʅɿʃɼ�Ȱʍʏɳɽɸɿɲ 

Ϯ͘ Ȱʃɲɷɻʅɲʁʃɼ�ɉʋʉʍʏɼʌɿʇɻ�ʃɲɿ�Ȱʋɲɿʏɼʍɸɿʎ�Ʌɲʆɸʋɿʍʏɻʅʀʉʐ 

ϯ͘ ɉʋʉɷʉʅɹʎ�ʃɲɿ�Ʌʊʌʉɿ 

ϰ͘ ȵʅʋʊɷɿʉ�ɍʌʊʆʉʐ�ʃɲɿ�ɍʙʌʉʐ 

ϱ͘ ȶʄʄɸɿʗɻ�Ȱʐʏʉʋɸʋʉʀɽɻʍɻʎ 
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ϴ͘ ɇɉɀɅȵɆȰɇɀȰɈȰ�ȾȰȻ�ɀȵȿȿɃɁɈȻȾȸ�ȵɆȵɉɁȰ 

 

ϴ͘ϭ͘ ɇɉɀɅȵɆȰɇɀȰɈȰ 

 

ɇʐʆʉʄɿʃɳ͕�ʋɲʌɲʏɻʌɼɽɻʃɲʆ�ʐʗɻʄɳ� ɸʋʀʋɸɷɲ� ɿʃɲʆʉʋʉʀɻʍɻʎ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆ�

ʍʏɲ�ȵʄʄɻʆɿʃɳ�Ʌɲʆɸʋɿʍʏɼʅɿɲ͘�ɇʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�ɹʌɸʐʆɲ�ʋʉʐ�ʋʌɲɶʅɲʏʉʋʉɿɼɽɻʃɸ�ʋɲʌɲʏɻʌɼɽɻʃɸ�

ʊʏɿ�ʉɿ�ʔʉɿʏɻʏɹʎ�ɷʀʆʉʐʆ�ʏɻ�ʅɸɶɲʄʑʏɸʌɻ�ɴɳʍɻ�ʍʏɻʆ�ɸʃʋʄɼʌʘʍɻ�ʏʘʆ�ʍʏʊʖʘʆ�ʏʉʐʎ�ɶɿɲ�ʋʌʉʍʘʋɿʃɼ�

ɲʆɳʋʏʐʇɻ� ʃɲɿ� ʑʍʏɸʌɲ� ʍʏɻʆ� ʐʋʉʍʏɼʌɿʇɻ� ʃɲɿ� ʏɻʆ� ʃɲɽʉɷɼɶɻʍɻ� ʋʉʐ� ʏʉʐʎ� ʋɲʌɹʖɸɿ� ʉͬɻ�

ɸʋɿɴʄɹʋʘʆͬʉʐʍɲ�ʃɲɽɻɶɻʏɼʎͬʏʌɿɲ�ʃɲʏɳ�ʏɻ�ɷɿɳʌʃɸɿɲ�ʏʘʆ�ʍʋʉʐɷʙʆ�ʏʉʐʎ͘�Ȱʃʉʄʉʐɽʉʑʆ�ʏɲ�ʃʌɿʏɼʌɿɲ�

ʗʐʖʉʄʉɶɿʃɼʎ� ɸʐɻʅɸʌʀɲʎ� ʃɲɿ� ɻ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ɳʄʄʉʐʎ�ɷɿɷɲʃʏʉʌɿʃʉʑʎ�ʔʉɿʏɻʏɹʎ�ɼ� ɸʌɸʐʆɻʏɹʎ͘�

Ȱʐʏɳ� ɼʏɲʆ� ʃɲɿ� ʏɲ� ʏɹʍʍɸʌɲ� ʃʌɿʏɼʌɿɲ� ʋʉʐ� ɲʆɲʄʑɽɻʃɲʆ� ɶɿɲ� ʏɻ� ʅɹʏʌɻʍɻ� ʏɻʎ� ɿʃɲʆʉʋʉʀɻʍɻʎ� ʏʘʆ�

ʔʉɿʏɻʏʙʆ͘�ȵʆʙ�ʍɸ�ʊʄɲ�ʏɲ�ʃʌɿʏɼʌɿɲ�ʋɲʌɲʏɻʌɼɽɻʃɲʆ�ʐʗɻʄʉʀ�ɷɸʀʃʏɸʎ�ɿʃɲʆʉʋʉʀɻʍɻʎ͕�ɻ�ʗʐʖʉʄʉɶɿʃɼ�

ɸʐɻʅɸʌʀɲ� ɼʏɲʆ� ɸʃɸʀʆɻ� ʅɸ� ʏʉ� ʖɲʅɻʄʊʏɸʌʉ� ʋʉʍʉʍʏʊ� ;ʍɻʅɸɿʙʆɸʏɲɿ� ʊʏɿ� ɻ�ʗʐʖʉʄʉɶɿʃɼ� ɲʍʏɳɽɸɿɲ�

ʋʌʉɹʃʐʗɸ�ʅɹʍʘ�ʏɻʎ�ɅȰ�ʘʎ�ɻ�ʅɸɶɲʄʑʏɸʌɻ�ɷʐʍʃʉʄʀɲͿ͘�ȵʋʉʅɹʆʘʎ͕�ʃɲɿ�ʅɹʍʘ�ʏʉʐ�ɷɿɲɶʌɳʅʅɲʏʉʎ�

ɴɸʄʏʀʘʍɻʎ͕�ɼʏɲʆ�ʏʉ�ʃʌɿʏɼʌɿʉ�ʏʉ�ʉʋʉʀʉ�ɹʖɸɿ�ʋʌʉʏɸʌɲɿʊʏɻʏɲ�ɴɸʄʏʀʘʍɻʎ�ʍɸ�ʍʖɹʍɻ�ʅɸ�ʏɲ�ʐʋʊʄʉɿʋɲ͘� 

ɇɸ� ʍʐʆɹʖɸɿɲ� ʏɻʎ� ɹʌɸʐʆɲʎ͕� ʋʌɲɶʅɲʏʉʋʉɿɼɽɻʃɲʆ� ɸʌʘʏɼʍɸɿʎ� ɶɿɲ� ʏɲ� ʃʀʆɻʏʌɲ� ʏʘʆ�

ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ� ʋʉʐ� ʏʉʐʎ� ʙɽɻʍɲʆ� ʍɸ� ɷɿɷɲʃʏʉʌɿʃɹʎ� ʍʋʉʐɷɹʎ͕� ɲʄʄɳ� ʃɲɿ� ʍʏɿʎ� ɷʐʍʃʉʄʀɸʎ� ʋʉʐ�

ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ͘�Ʉʍʉʆ�ɲʔʉʌɳ�ʏɲ�ʃʀʆɻʏʌɲ͕�ʉɿ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ�ɲʋɳʆʏɻʍɲʆ�ʊʏɿ�ʏʉ�ʋɿʉ�ʍɻʅɲʆʏɿʃʊ�

ʃʀʆɻʏʌʉ�ɸʀʆɲɿ�ɻ�ɴʉɼɽɸɿɲ�ʋʉʐ�ɽɲ�ʏʉʐʎ�ʋɲʌɹʖɸɿ�ʏʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ɶɿɲ�ʏɻʆ�ɸʋɲɶɶɸʄʅɲʏɿʃɼ�ʏʉʐʎ�ɸʇɹʄɿʇɻ�

ʃɲɿ� ʏɻʆ� ɲʅʉɿɴɼ� ʏʉʐʎ͘� � ɀɹʍʘ� ʏɻʎ� ʋɲʌɲɶʉʆʏɿʃɼʎ� ɲʆɳʄʐʍɻʎ� ɸʋɿɷɿʙʖɽɻʃɸ� ɻ� ʉʅɲɷʉʋʉʀɻʍɻ� ʏʘʆ�

ʃɿʆɼʏʌʘʆ�ʍɸ�ʋɲʌɳɶʉʆʏɸʎ͕�ʉɿ�ʉʋʉʀʉɿ�ɸʀʆɲɿ�ʉɿ�ɸʇɼʎ�ʃɲʏɳ�ʍɸɿʌɳ�ʍʋʉʐɷɲɿʊʏɻʏɲʎ͗�ʉɿ�ɸʋɲɶɶɸʄʅɲʏɿʃɹʎ�

ʋʌʉʉʋʏɿʃɹʎ�ʋʉʐ�ʋʌʉʍʔɹʌʉʐʆ�ʉɿ�ʍʋʉʐɷɹʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ɸʋɿʋɹɷʉʐ͕�ɻ�ɲʃɲɷɻʅɲʁʃɼ�ɸʇɸɿɷʀʃɸʐʍɻ�

ʋʉʐ�ʋɲʌɹʖʉʐʆ�ʉɿ�ʍʋʉʐɷɹʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ɸʋɿʋɹɷʉʐ͕�ʏɲ�ʃʉɿʆʘʆɿʃɳ�ʃʀʆɻʏʌɲ�ʋʉʐ�ɷɻʅɿʉʐʌɶʉʑʆ�ʆɹɸʎ�

ɸʐʃɲɿʌʀɸʎ�ʍʏʉʐʎ�ɷɿɷɳʃʏʉʌɸʎ͕�ʏɲ�ʃʀʆɻʏʌɲ�ʋʉʐ�ʋɻɶɳɺʉʐʆ�ɲʋʊ�ʏɻʆ�ʉɿʃʉɶɹʆɸɿɲ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�

ʔʉɿʏɻʏɼ͕�ʏɲ�ɲʃɲɷɻʅɲʁʃɳ�ʃʀʆɻʏʌɲ�ɲʋʊ�ʏʉ�ȰȵȻ�ʋʉʐ�ʋɲʌɲʃɿʆʉʑʆ�ʏʉʐʎ�ʐʋʉʗɻʔʀʉʐʎ�ɷɿɷɳʃʏʉʌɸʎ�ʃɲɿ�

ʏɹʄʉʎ�ʏʉ�ʐʗɻʄʊ�ɸʋʀʋɸɷʉ�ʏʘʆ�ʍʋʉʐɷʙʆ͘ 

Ȱʃʉʄʉʑɽʘʎ͕� ʅɸʄɸʏɼɽɻʃɲʆ� ʉɿ� ɷʐʍʃʉʄʀɸʎ� ʏʘʆ� ɷɿɷɲʃʏʉʌɿʃʙʆ� ʔʉɿʏɻʏʙʆͬʏʌɿʘʆ� ʋʉʐ�

ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ� ʃɲʏɳ� ʏɻʆ� ɷɿɳʌʃɸɿɲ� ʏʘʆ� ʍʋʉʐɷʙʆ� ʏʉʐʎ͘� Ʌɿʉ� ʍʐɶʃɸʃʌɿʅɹʆɲ͕� ʉɿ� ʍʐʅʅɸʏɹʖʉʆʏɸʎ�

ɲʋɳʆʏɻʍɲʆ� ʊʏɿ� ɻ� ʍɻʅɲʆʏɿʃʊʏɸʌɻ� ɷʐʍʃʉʄʀɲ� ʋʉʐ� ɲʆʏɿʅɸʏʘʋʀɺʉʐʆ� ɸʀʆɲɿ� ɻ� ʖɲʅɻʄɼ� ʉɿʃʉʆʉʅɿʃɼ�
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ɸʆʀʍʖʐʍɻ�ʏʉʐ�Ʌɲʆɸʋɿʍʏɻʅʀʉʐ�ɶɿɲ�ʏɻʆ�ɹʌɸʐʆɲ�ʃɲɿ�ɻ�ɷʐʍʃʉʄʀɲ�ʏʘʆ�ʀɷɿʘʆ�ʆɲ�ɿʍʉʌʌʉʋɼʍʉʐʆ�ʏɻʆ�

ɸʌɶɲʍʀɲ� ʅɸ� ʏɻʆ� ʋʌʉʍʘʋɿʃɼ� ʏʉʐʎ� ɺʘɼ͘�ɀɹʍʘ� ʏɻʎ� ʋɲʌɲɶʉʆʏɿʃɼʎ� ɲʆɳʄʐʍɻʎ� ʋʌʉɹʃʐʗɲʆ� ʋɹʆʏɸ�

ʋɲʌɳɶʉʆʏɸʎ�ɷʐʍʃʉʄɿʙʆ͗�ɻ�ʗʐʖʉʄʉɶɿʃɼ�ʃɲɿ�ʉɿʃʉʆʉʅɿʃɼ�ɲʍʏɳɽɸɿɲ͕�ɻ�ɲʃɲɷɻʅɲʁʃɼ�ʐʋʉʍʏɼʌɿʇɻ�ʃɲɿ�

ʉɿ�ɲʋɲɿʏɼʍɸɿʎ�ʏʉʐ�Ʌɲʆɸʋɿʍʏɻʅʀʉʐ͕�ʉɿ�ʐʋʉɷʉʅɹʎ�ʃɲɿ�ʉɿ�ʋʊʌʉɿ͕�ʏɲ�ɸʅʋʊɷɿɲ�ʖʌʊʆʉʐ�ʃɲɿ�ʖʙʌʉʐ͕�ʃɲɿ�

ɻ�ɹʄʄɸɿʗɻ�ɲʐʏʉʋɸʋʉʀɽɻʍɻʎ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆͬʏʌɿʙʆ͘ 

ɀɸ� ʏɲ� ʍʐɶʃɸʃʌɿʅɹʆɲ� ɲʋʉʏɸʄɹʍʅɲʏɲ͕� ɸʇɼʖɽɻʍɲʆ� ʍɻʅɲʆʏɿʃɳ� ʍʐʅʋɸʌɳʍʅɲʏɲ� ɶɿɲ� ʏɻʆ�

ɿʃɲʆʉʋʉʀɻʍɻ� ʏʘʆ� ɷɿɷɲʃʏʉʌɿʃʙʆ� ʔʉɿʏɻʏʙʆͬʏʌɿʘʆ͕� ʏɲ� ʃʀʆɻʏʌɲ� ʏʉʐʎ� ʃɲɿ� ʏɿʎ� ɷʐʍʃʉʄʀɸʎ� ʋʉʐ�
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ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ� ʆɲ� ʃʉɿʆʉʋʉɿɼʍʉʐʆ� ɲʆʏʀʍʏʉɿʖɲ� ɸʌʘʏɻʅɲʏʉʄʊɶɿɲ� ʍʏʉʐʎ� ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ͘� Ȱʃʊʅɲ͕�

ʍʏɻʆ�ʍʐɶʃɸʃʌɿʅɹʆɻ�ɹʌɸʐʆɲ͕�ɸɳʆ�ɲʆɲʄɻʔɽɸʀ�ɲʆɳʄʉɶɻ�ʋʌʘʏʉɴʉʐʄʀɲ�ʏʘʆ�ȰȵȻ͕�ɽɲ�ʅʋʉʌʉʑʍɲʆ�ʆɲ�

ʍʐʅʅɸʏɹʖʉʐʆ� ʃɲɿ� ʉɿ� ʏɸʄɸɿʊʔʉɿʏʉɿͬɸʎ� ɷɿɷɳʃʏʉʌɸʎ͕� ʃɲɽʙʎ� ɽɲ� ɷɿɲɽɹʏʉʐʆ� ʅɿɲ� ʉʄʉʃʄɻʌʘʅɹʆɻ�

ɸʅʋɸɿʌʀɲ� ʍʐʅʅɸʏʉʖɼʎ� ʍɸ� ɷɿɷɲʃʏʉʌɿʃɹʎ� ʍʋʉʐɷɹʎ� ʃɲɿ� ɽɲ� ʅʋʉʌʉʑʆ� ʆɲ� ʋʌʉʍʔɹʌʉʐʆ� ʖʌɼʍɿʅɸʎ�

ʋʄɻʌʉʔʉʌʀɸʎ͘� 

ȳɿɲ�ʏɻ�ʍʐɶʃɸʃʌɿʅɹʆɻ�ɹʌɸʐʆɲ͕�ɽɲ�ɼʏɲʆ�ɿɷɲʆɿʃʊ�ʆɲ�ɸʆʍʘʅɲʏʘɽʉʑʆ�ʃɲɿ�ɸʌʘʏɼʍɸɿʎ�ɲʆʉɿʃʏʉʑ�

ʏʑʋʉʐ�ʍʏʉ�ɸʌʘʏɻʅɲʏʉʄʊɶɿʉ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʉɿ�ʀɷɿʉɿ�ʉɿ�ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ�ʆɲ�ʅʋʉʌʉʑʆ�ʆɲ�ɸʃʔʌɲʍʏʉʑʆ�

ɸʄɸʑɽɸʌɲ�ʃɲɿ�ɹʏʍɿ�ʆɲ�ɲʆɲʃɲʄʐʔɽʉʑʆ�ʋʏʐʖɹʎ�ʋʉʐ�ɷɸʆ�ɸʀʖɲʆ�ʋʌʉɴʄɸʔɽɸʀ�ʃɲɿ�ɸʌɸʐʆɻɽɸʀ�ɲʋʊ�ʏɿʎ�

ɸʌʘʏɼʍɸɿʎ� ʃʄɸɿʍʏʉʑ� ʏʑʋʉʐ͘� ȵʃʏʊʎ� ʏʉʐ� ɸʌʘʏɻʅɲʏʉʄʉɶʀʉʐ͕� ɲʆʏʀʍʏʉɿʖʉ� ɽɸʏɿʃʊ� ɲʆʏʀʃʏʐʋʉ� ʍʏɻʆ�

ɹʌɸʐʆɲ�ɽɲ� ɹʖʉʐʆ� ʃɲɿ� ʉɿ� ʍʐʆɸʆʏɸʑʇɸɿʎ� ʍɸ� ɷɿɷɲʃʏʉʌɿʃʉʑʎ�ʔʉɿʏɻʏɹʎͬʏʌɿɸʎ͕� ʃɲɽʙʎ�ʅɸ�ɲʐʏʊʆ� ʏʉʆ�

ʏʌʊʋʉ�ʅʋʉʌɸʀ�ʆɲ�ɶʀʆɸɿ�ʋɸʌɸʏɲʀʌʘ�ɸʅɴɳɽʐʆʍɻ�ʍɸ�ʍʐɶʃɸʃʌɿʅɹʆɲ�ɺɻʏɼʅɲʏɲ�ʋʉʐ�ɲʋɲʍʖʉʄʉʑʆ�ʃɳɽɸ�

ʔʉɿʏɻʏɼͬʏʌɿɲ�ɲʏʉʅɿʃɳ͘� 

Ɉɹʄʉʎ͕�ɹʖʉʆʏɲʎ�ɲʋʉʏɸʄɹʍʅɲʏɲ�ɶɿɲ�ʏɻʆ�ɿʃɲʆʉʋʉʀɻʍɻ�ʃɲɿ�ʏɿʎ�ɷʐʍʃʉʄʀɸʎ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�

ʔʉɿʏɻʏʙʆͬʏʌɿʘʆ�ʅɹʍʘ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ɸʌɶɲʍʀɲʎ͕�ɽɲ�ɼʏɲʆ�ɸʆɷɿɲʔɹʌʉʆ�ʆɲ�ʅɸʄɸʏɻɽɸʀ�ɻ�ʍʐʍʖɹʏɿʍɻ�

ʏʘʆ�ɷʑʉ�ɹʏʍɿ�ʙʍʏɸ�ʆɲ�ʋʌʉʏɲɽʉʑʆ�ʋɿʉ�ʍʏɸʆɸʐʅɹʆɸʎ�ʋɲʌɸʅɴɳʍɸɿʎ�ʍʏʉ�ʅɹʄʄʉʆ͘ 
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ȲȻȲȿȻɃȳɆȰɌȻȰ 
 

ȵʄʄɻʆʊɶʄʘʍɻ 

� ȳʌɻɶʉʌʉʑɷɻʎ�ȵ͘�ʃɲɿ�ȳ͘�ɇʀʍʃʉʎ�;ϮϬϬϱͿ͕�ͨɅʉɿʊʏɻʏɲ�ʐʋɻʌɸʍɿʙʆ�ʃɲɿ�ɿʃɲʆʉʋʉʀɻʍɻ�ʋɸʄɲʏʙʆ͕ͩ�

ȵʃɷʊʍɸɿʎ�Ɂɹʘʆ�Ɉɸʖʆʉʄʉɶɿʙʆ͘ 

ɂɸʆʊɶʄʘʍʍɻ 

 

� �ŝƚĐŚŝƐŽŶ͕��͕͘��ĂƩĞƌĂůů͕�:͕͘�ZŽƐƐ͕�W͕͘�Θ��ƵƌŐŝŶ͕�^͘�;ϮϬϭϮͿ͘�͚dŽƵŐŚ�ůŽǀĞ�ĂŶĚ�ƚĞĂƌƐ͛͗�>ĞĂƌŶŝŶŐ�

ĚŽĐƚŽƌĂů�ǁƌŝƟŶŐ�ŝŶ�ƚŚĞ�ƐĐŝĞŶĐĞƐ͘ ,ŝŐŚĞƌ��ĚƵĐĂƟŽŶ�ZĞƐĞĂƌĐŚ�Θ��ĞǀĞůŽƉŵĞŶƚ͕ ϯϭ;ϰͿ͕�ϰϯϱͲ

ϰϰϳ͘ 

� �ůŝ͕��͕͘�Θ�<ŽŚƵŶ͕�&͘�;ϮϬϬϲͿ͘��ĞĂůŝŶŐ�ǁŝƚŚ�ŝƐŽůĂƟŽŶ�ĨĞĞůŝŶŐƐ�ŝŶ�/^�ĚŽĐƚŽƌĂů�

ƉƌŽŐƌĂŵƐ͘ /ŶƚĞƌŶĂƟŽŶĂů�:ŽƵƌŶĂů�ŽĨ��ŽĐƚŽƌĂů�^ƚƵĚŝĞƐ͕ ϭ;ϭͿ͕�ϮϭͲϯϯ͘ 

� �ŽƵĂĚŶŝ͕�/͕͘�Θ�ZĞďĂŝ͕��͘�;ϮϬϭϳͿ͘��ĞĐŝƐŝŽŶ�ƐƵƉƉŽƌƚ�ƐǇƐƚĞŵ�ďĂƐĞĚ�ŽŶ�ŐĞŶĞƟĐ�ĂůŐŽƌŝƚŚŵ�ĂŶĚ�

ŵƵůƟͲĐƌŝƚĞƌŝĂ�ƐĂƟƐĨĂĐƟŽŶ�ĂŶĂůǇƐŝƐ�;Dh^�Ϳ�ŵĞƚŚŽĚ�ĨŽƌ�ŵĞĂƐƵƌŝŶŐ�ũŽď�ƐĂƟƐĨĂĐƟŽŶ͘ �ŶŶĂůƐ�

ŽĨ�KƉĞƌĂƟŽŶƐ�ZĞƐĞĂƌĐŚ͕ Ϯϱϲ͕�ϯͲϮϬ͘ 

� �ƌŽǁŶ͕�>͕͘�Θ�tĂƚƐŽŶ͕�W͘�;ϮϬϭϬͿ͘�hŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�ĞǆƉĞƌŝĞŶĐĞƐ�ŽĨ�ĨĞŵĂůĞ�ĚŽĐƚŽƌĂů�

ƐƚƵĚĞŶƚƐ͘ :ŽƵƌŶĂů�ŽĨ�&ƵƌƚŚĞƌ�ĂŶĚ�,ŝŐŚĞƌ��ĚƵĐĂƟŽŶ͕ ϯϰ;ϯͿ͕�ϯϴϱͲϰϬϰ͘ 

� �Ğ�sĂůĞƌŽ͕�z͘�&͘�;ϮϬϬϭͿ͘��ĞƉĂƌƚŵĞŶƚĂů�ĨĂĐƚŽƌƐ�ĂīĞĐƟŶŐ�ƟŵĞͲƚŽͲĚĞŐƌĞĞ�ĂŶĚ�ĐŽŵƉůĞƟŽŶ�

ƌĂƚĞƐ�ŽĨ�ĚŽĐƚŽƌĂů�ƐƚƵĚĞŶƚƐ�Ăƚ�ŽŶĞ�ůĂŶĚͲŐƌĂŶƚ�ƌĞƐĞĂƌĐŚ�ŝŶƐƟƚƵƟŽŶ͘ dŚĞ�:ŽƵƌŶĂů�ŽĨ�ŚŝŐŚĞƌ�

ĞĚƵĐĂƟŽŶ͕ ϳϮ;ϯͿ͕�ϯϰϭͲϯϲϳ͘ 

� �ĞƌŝĐŬƐ͕�'͕͘�dŚŽŵƉƐŽŶ͕��͕͘�ZŽďĞƌƚƐ͕�D͕͘�Θ�WŚƵĂ͕�&͘�;ϮϬϭϵͿ͘��ĞƚĞƌŵŝŶĂŶƚƐ�ŽĨ�WŚ��ƐƚƵĚĞŶƚ�

ƐĂƟƐĨĂĐƟŽŶ͗�ƚŚĞ�ƌŽůĞƐ�ŽĨ�ƐƵƉĞƌǀŝƐŽƌ͕�ĚĞƉĂƌƚŵĞŶƚ͕�ĂŶĚ�ƉĞĞƌ�ƋƵĂůŝƟĞƐ͘ �ƐƐĞƐƐŵĞŶƚ�Θ�

ĞǀĂůƵĂƟŽŶ�ŝŶ�ŚŝŐŚĞƌ�ĞĚƵĐĂƟŽŶ͘ 

� �ĞǀŽƐ͕��͕͘��ŽƵĚƌĞŶŐŚŝĞŶ͕�'͕͘�sĂŶ�ĚĞƌ�>ŝŶĚĞŶ͕�E͕͘��ǌǌŝ͕��͕͘�&ƌĞŶĂǇ͕�D͕͘�'ĂůĂŶĚ͕��͕͘�Θ�<ůĞŝŶ͕�

K͘�;ϮϬϭϳͿ͘��ŽĐƚŽƌĂů�ƐƚƵĚĞŶƚƐ͛�ĞǆƉĞƌŝĞŶĐĞƐ�ůĞĂĚŝŶŐ�ƚŽ�ĐŽŵƉůĞƟŽŶ�Žƌ�ĂƩƌŝƟŽŶ͗���ŵĂƩĞƌ�ŽĨ�

ƐĞŶƐĞ͕�ƉƌŽŐƌĞƐƐ�ĂŶĚ�ĚŝƐƚƌĞƐƐ͘ �ƵƌŽƉĞĂŶ�ũŽƵƌŶĂů�ŽĨ�ƉƐǇĐŚŽůŽŐǇ�ŽĨ�ĞĚƵĐĂƟŽŶ͕ ϯϮ͕�ϲϭͲϳϳ͘ 



 �� 

� �ƌŝĐŚƐĞŶ͕��͘��͕͘��ŽůůŝŐĞƌ͕��͘�h͕͘�Θ�,ĂůƵƉĂ͕��͘�;ϮϬϭϰͿ͘�^ƚƵĚĞŶƚ�ƐĂƟƐĨĂĐƟŽŶ�ǁŝƚŚ�ŐƌĂĚƵĂƚĞ�

ƐƵƉĞƌǀŝƐŝŽŶ�ŝŶ�ĚŽĐƚŽƌĂů�ƉƌŽŐƌĂŵƐ�ƉƌŝŵĂƌŝůǇ�ĚĞůŝǀĞƌĞĚ�ŝŶ�ĚŝƐƚĂŶĐĞ�ĞĚƵĐĂƟŽŶ�

ƐĞƫŶŐƐ͘ ^ƚƵĚŝĞƐ�ŝŶ�,ŝŐŚĞƌ�ĞĚƵĐĂƟŽŶ͕ ϯϵ;ϮͿ͕�ϯϮϭͲϯϯϴ͘ 

� &Ğŝǌŝ͕�^͕͘�<ŶćƵƉĞƌ͕��͕͘�Θ��ůŐĂƌ͕�&͘�;ϮϬϮϰͿ͘�WĞƌĐĞŝǀĞĚ�ƐƚƌĞƐƐ�ĂŶĚ�ǁĞůůͲďĞŝŶŐ�ŝŶ�ĚŽĐƚŽƌĂů�

ƐƚƵĚĞŶƚƐ͗��īĞĐƚƐ�ŽŶ�ƉƌŽŐƌĂŵ�ƐĂƟƐĨĂĐƟŽŶ�ĂŶĚ�ŝŶƚĞŶƟŽŶ�ƚŽ�ƋƵŝƚ͘ ,ŝŐŚĞƌ��ĚƵĐĂƟŽŶ�

ZĞƐĞĂƌĐŚ�Θ��ĞǀĞůŽƉŵĞŶƚ͕ ϰϯ;ϲͿ͕�ϭϮϱϵͲϭϮϳϲ͘ 

� &ĞƌŶĂŶĚŽ͕��͘�D͘�;ϮϬϭϯͿ͘�^ƵƉĞƌǀŝƐŝŽŶ�ďǇ�ĚŽĐƚŽƌĂů�ƐƚƵĚĞŶƚƐ͗���ƐƚƵĚǇ�ŽĨ�ƐƵƉĞƌǀŝƐĞĞ�

ƐĂƟƐĨĂĐƟŽŶ�ĂŶĚ�ƐĞůĨͲĞĸĐĂĐǇ͕�ĂŶĚ�ĐŽŵƉĂƌŝƐŽŶ�ǁŝƚŚ�ĨĂĐƵůƚǇ�ƐƵƉĞƌǀŝƐŝŽŶ�ŽƵƚĐŽŵĞƐ͘ dŚĞ�

�ůŝŶŝĐĂů�^ƵƉĞƌǀŝƐŽƌ͕ ϯϮ;ϭͿ͕�ϭͲϭϰ͘ 

� 'ĂƌĚŶĞƌ͕�^͘�<͘�;ϮϬϬϵͿ͘�^ƚƵĚĞŶƚ�ĂŶĚ�ĨĂĐƵůƚǇ�ĂƩƌŝďƵƟŽŶƐ�ŽĨ�ĂƩƌŝƟŽŶ�ŝŶ�ŚŝŐŚ�ĂŶĚ�ůŽǁͲ

ĐŽŵƉůĞƟŶŐ�ĚŽĐƚŽƌĂů�ƉƌŽŐƌĂŵƐ�ŝŶ�ƚŚĞ�hŶŝƚĞĚ�^ƚĂƚĞƐ͘ ,ŝŐŚĞƌ�ĞĚƵĐĂƟŽŶ͕ ϱϴ͕�ϵϳͲϭϭϮ͘ 

� 'ĞĂƌŝƚǇ͕��͘�d͕͘�Θ�DĞƌƚǌ͕�E͘�;ϮϬϭϮͿ͘�&ƌŽŵΗ�ďŝƚĐŚΗ�ƚŽΗ�ŵĞŶƚŽƌΗ͗���ĚŽĐƚŽƌĂů�ƐƚƵĚĞŶƚΖƐ�ƐƚŽƌǇ�

ŽĨ�ƐĞůĨͲĐŚĂŶŐĞ�ĂŶĚ�ŵĞŶƚŽƌŝŶŐ͘ dŚĞ�YƵĂůŝƚĂƟǀĞ�ZĞƉŽƌƚ͕ ϭϳ;ϯϬͿ͕�ϭ͘ 

� 'ůŽƌŝĞƵǆ͕��͕͘�ǀĂŶ�dŝĞŶŽǀĞŶ͕�d͘�W͕͘�DŝŶŶĞŶ͕�:͕͘�Θ�^ƉƌƵǇƚ͕��͘�;ϮϬϮϮͿ͘�W,��^hZs�z�ϮϬϮϮ͘ 

� 'ŽůĚŝŶŐ͕�:͘�;ϮϬϮϰͿ͘�^ƵƐƚĂŝŶĂďůĞ͕�ĂīŽƌĚĂďůĞ͕�ĂŶĚ�ƚƌĂŶƐĨĞƌĂďůĞ�ĂƉƉƌŽĂĐŚĞƐ�ƚŽ�ĞǆƉĞƌŝĞŶĐĞĚ�

ĚŽĐƚŽƌĂů�ƐƵƉĞƌǀŝƐŽƌ�ĚĞǀĞůŽƉŵĞŶƚ͘ /ŶƚĞƌŶĂƟŽŶĂů�:ŽƵƌŶĂů�ĨŽƌ��ĐĂĚĞŵŝĐ��ĞǀĞůŽƉŵĞŶƚ͕�ϭͲ

ϭϲ͘ 

� 'ŽůĚŵĂŶ͕��͘�t͕͘�Θ�'ŽŽĚďŽǇ͕��͘�<͘�;ϮϬϭϳͿ͘��ǆƉůĂŝŶŝŶŐ�ĚŽĐƚŽƌĂů�ƐƚƵĚĞŶƚƐ͛�ƌĞůĂƟŽŶĂů�

ŵĂŝŶƚĞŶĂŶĐĞ�ǁŝƚŚ�ƚŚĞŝƌ�ĂĚǀŝƐŽƌ͗���ƉƐǇĐŚŽƐŽĐŝĂů�ĚĞǀĞůŽƉŵĞŶƚ�

ƉĞƌƐƉĞĐƟǀĞ͘ �ŽŵŵƵŶŝĐĂƟŽŶ��ĚƵĐĂƟŽŶ͕ ϲϲ;ϭͿ͕�ϳϬͲϴϵ͘ 

� 'ƌŝŐŽƌŽƵĚŝƐ͕��͕͘�Θ�^ŝƐŬŽƐ͕�z͘�;ϮϬϬϮͿ͘�WƌĞĨĞƌĞŶĐĞ�ĚŝƐĂŐŐƌĞŐĂƟŽŶ�ĨŽƌ�ŵĞĂƐƵƌŝŶŐ�ĂŶĚ�

ĂŶĂůǇƐŝŶŐ�ĐƵƐƚŽŵĞƌ�ƐĂƟƐĨĂĐƟŽŶ͗�dŚĞ�Dh^��ŵĞƚŚŽĚ͘ �ƵƌŽƉĞĂŶ�:ŽƵƌŶĂů�ŽĨ�KƉĞƌĂƟŽŶĂů�

ZĞƐĞĂƌĐŚ͕ ϭϰϯ;ϭͿ͕�ϭϰϴͲϭϳϬ͘ 

� 'ƵƌƵƌĂũ͕�^͕͘�,ĞŝůŝŐ͕�:͘�s͕͘�Θ�^ŽŵĞƌƐ͕�W͘�;ϮϬϭϬͿ͘�'ƌĂĚƵĂƚĞ�^ƚƵĚĞŶƚ�WĞƌƐŝƐƚĞŶĐĞ͗��ǀŝĚĞŶĐĞ�

ĨƌŽŵ�dŚƌĞĞ��ĞĐĂĚĞƐ͘ :ŽƵƌŶĂů�ŽĨ�^ƚƵĚĞŶƚ�&ŝŶĂŶĐŝĂů��ŝĚ͕ ϰϬ;ϭͿ͕�ϯϭͲϰϲ͘ 

� ,ĞƌǌŝŐ͕��͘�,͘�;ϮϬϬϮͿ͘�tŚĞƌĞ�ŚĂǀĞ�Ăůů�ƚŚĞ�ƐƚƵĚĞŶƚƐ�ŐŽŶĞ͍�WĂƌƟĐŝƉĂƟŽŶ�ŽĨ�ĚŽĐƚŽƌĂů�

ƐƚƵĚĞŶƚƐ�ŝŶ�ĂƵƚŚĞŶƟĐ�ŵĂƚŚĞŵĂƟĐĂů�ĂĐƟǀŝƚǇ�ĂƐ�Ă�ŶĞĐĞƐƐĂƌǇ�ĐŽŶĚŝƟŽŶ�ĨŽƌ�ƉĞƌƐŝƐƚĞŶĐĞ�

ƚŽǁĂƌĚ�ƚŚĞ�W,͘��͘ �ĚƵĐĂƟŽŶĂů�ƐƚƵĚŝĞƐ�ŝŶ�ŵĂƚŚĞŵĂƟĐƐ͕ ϱϬ;ϮͿ͕�ϭϳϳͲϮϭϮ͘ 
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� <ŝŶŵĂŶ͕�'͕͘�Θ�:ŽŶĞƐ͕�&͘�;ϮϬϬϯͿ͘�ΖZƵŶŶŝŶŐ�hƉ�ƚŚĞ��ŽǁŶ��ƐĐĂůĂƚŽƌΖ͗�^ƚƌĞƐƐŽƌƐ�ĂŶĚ�ƐƚƌĂŝŶƐ�ŝŶ�

h<�ĂĐĂĚĞŵŝĐƐ͘ YƵĂůŝƚǇ�ŝŶ�,ŝŐŚĞƌ�ĞĚƵĐĂƟŽŶ͕ ϵ;ϭͿ͕�ϮϭͲϯϴ͘ 

� >ĂŶĞ͕�^͘�;ϮϬϭϲͿ͘�WƌŽŵŽƟŶŐ�ĐŽůůĂďŽƌĂƟǀĞ�ůĞĂƌŶŝŶŐ�ĂŵŽŶŐ�ƐƚƵĚĞŶƚƐ͘ �ŵĞƌŝĐĂŶ�:ŽƵƌŶĂů�ŽĨ�

�ĚƵĐĂƟŽŶĂů�ZĞƐĞĂƌĐŚ͕ ϰ;ϴͿ͕�ϲϬϮͲϲϬϳ͘ 

� >ĞŝũĞŶ͕�	͕͘�>ĞƉƉ͕�>͕͘�Θ�ZĞŵŵŝŬ͕�D͘�;ϮϬϭϲͿ͘�tŚǇ�ĚŝĚ�/�ĚƌŽƉ�ŽƵƚ͍�&ŽƌŵĞƌ�ƐƚƵĚĞŶƚƐ͛�

ƌĞĐŽůůĞĐƟŽŶƐ�ĂďŽƵƚ�ƚŚĞŝƌ�ƐƚƵĚǇ�ƉƌŽĐĞƐƐ�ĂŶĚ�ĨĂĐƚŽƌƐ�ƌĞůĂƚĞĚ�ƚŽ�ůĞĂǀŝŶŐ�ƚŚĞ�ĚŽĐƚŽƌĂů�

ƐƚƵĚŝĞƐ͘ ^ƚƵĚŝĞƐ�ŝŶ��ŽŶƟŶƵŝŶŐ��ĚƵĐĂƟŽŶ͕ ϯϴ;ϮͿ͕�ϭϮϵͲϭϰϰ͘ 

� >ŽĐŬĞ͕��͘��͘�;ϭϵϲϵͿ͘�tŚĂƚ�ŝƐ�ũŽď�ƐĂƟƐĨĂĐƟŽŶ͍͘ KƌŐĂŶŝǌĂƟŽŶĂů�ďĞŚĂǀŝŽƌ�ĂŶĚ�ŚƵŵĂŶ�

ƉĞƌĨŽƌŵĂŶĐĞ͕ ϰ;ϰͿ͕�ϯϬϵͲϯϯϲ͘ 

� >ŽǀŝƩƐ͕��͘��͘�;ϮϬϬϭͿ͘ >ĞĂǀŝŶŐ�ƚŚĞ�ŝǀŽƌǇ�ƚŽǁĞƌ͗�dŚĞ�ĐĂƵƐĞƐ�ĂŶĚ�ĐŽŶƐĞƋƵĞŶĐĞƐ�ŽĨ�ĚĞƉĂƌƚƵƌĞ�

ĨƌŽŵ�ĚŽĐƚŽƌĂů�ƐƚƵĚǇ͘�ZŽǁŵĂŶ�Θ�>ŝƩůĞĮĞůĚ͘ 

� DĂŶŝŬĂƌŽƐ͕�E͕͘�Θ��ǀŐĞƌŝŶŽƐ͕��͘�;ϮϬϮϯͿ͘��ůƵƐƚĞƌ�ƐĂŵƉůŝŶŐ�Dh^��ŵĞƚŚŽĚŽůŽŐǇ�ĨŽƌ�ƵƐĞƌ�

ƐĂƟƐĨĂĐƟŽŶ�ĂŶĂůǇƐŝƐ�ŽĨ�ĂŶ�ĞĚƵĐĂƟŽŶĂů�ĚŝƐƚĂŶĐĞͲůĞĂƌŶŝŶŐ�ƉůĂƞŽƌŵ͘ �ƵƌĂƐŝĂ�:ŽƵƌŶĂů�ŽĨ�

DĂƚŚĞŵĂƟĐƐ͕�^ĐŝĞŶĐĞ�ĂŶĚ�dĞĐŚŶŽůŽŐǇ��ĚƵĐĂƟŽŶ͕ ϭϵ;ϵͿ͕�ĞŵϮϯϮϬ͘ 

� DŽďůĞǇ͕�t͘�,͕͘�Θ�>ŽĐŬĞ͕��͘��͘�;ϭϵϳϬͿ͘�dŚĞ�ƌĞůĂƟŽŶƐŚŝƉ�ŽĨ�ǀĂůƵĞ�ŝŵƉŽƌƚĂŶĐĞ�ƚŽ�

ƐĂƟƐĨĂĐƟŽŶ͘ KƌŐĂŶŝǌĂƟŽŶĂů��ĞŚĂǀŝŽƌ�ĂŶĚ�,ƵŵĂŶ�WĞƌĨŽƌŵĂŶĐĞ͕ ϱ;ϱͿ͕�ϰϲϯͲϰϴϯ͘ 

� EǁĞŶǇŝ͕�^͕͘�Θ��ĂŐŚƵƌƐƚ͕�d͘�;ϮϬϭϯͿ͘��ĞŵŽŐƌĂƉŚŝĐ�ĂŶĚ�ĂƫƚƵĚŝŶĂů�ĨĂĐƚŽƌƐ�ŝŶŇƵĞŶĐŝŶŐ�

ĚŽĐƚŽƌĂů�ƐƚƵĚĞŶƚ�ƐĂƟƐĨĂĐƟŽŶ͘ �ĂŶĂĚŝĂŶ�^ŽĐŝĂů�^ĐŝĞŶĐĞ͕ ϵ;ϲͿ͕�ϰϳ͘ 

� ZŽƐ͕�D͕͘�^ĐŚǁĂƌƚǌ͕�^͘�,͕͘�Θ�^ƵƌŬŝƐƐ͕�^͘�;ϭϵϵϵͿ͘��ĂƐŝĐ�ŝŶĚŝǀŝĚƵĂů�ǀĂůƵĞƐ͕�ǁŽƌŬ�ǀĂůƵĞƐ͕�ĂŶĚ�

ƚŚĞ�ŵĞĂŶŝŶŐ�ŽĨ�ǁŽƌŬ͘ �ƉƉůŝĞĚ�ƉƐǇĐŚŽůŽŐǇ͗�ĂŶ�ŝŶƚĞƌŶĂƟŽŶĂů�ƌĞǀŝĞǁ͕ ϰϴ;ϭͿ͘ 

� ^ĂŬƵƌĂŝ͕�z͕͘�WǇŚćůƚƂ͕�<͕͘�Θ�>ŝŶĚďůŽŵͲzůćŶŶĞ͕�^͘�;ϮϬϭϮͿ͘�&ĂĐƚŽƌƐ�ĂīĞĐƟŶŐ�ŝŶƚĞƌŶĂƟŽŶĂů�

ĚŽĐƚŽƌĂů�ƐƚƵĚĞŶƚƐΖ�ĂĐĂĚĞŵŝĐ�ĞŶŐĂŐĞŵĞŶƚ͕�ƐĂƟƐĨĂĐƟŽŶ�ǁŝƚŚ�ƚŚĞŝƌ�ƐƚƵĚŝĞƐ͕�ĂŶĚ�ĚƌŽƉƉŝŶŐ�

ŽƵƚ͘ /ŶƚĞƌŶĂƟŽŶĂů�:ŽƵƌŶĂů�ĨŽƌ�ZĞƐĞĂƌĐŚĞƌ��ĞǀĞůŽƉŵĞŶƚ͕ ϯ;ϮͿ͕�ϵϵͲϭϭϳ͘ 

� ^ĂŬƵƌĂŝ͕�z͕͘�sĞŬŬĂŝůĂ͕�:͕͘�Θ�WǇŚćůƚƂ͕�<͘�;ϮϬϭϳͿ͘�DŽƌĞ�Žƌ�ůĞƐƐ�ĞŶŐĂŐĞĚ�ŝŶ�ĚŽĐƚŽƌĂů�ƐƚƵĚŝĞƐ͍�

�ŽŵĞƐƟĐ�ĂŶĚ�ŝŶƚĞƌŶĂƟŽŶĂů�ƐƚƵĚĞŶƚƐ͛�ƐĂƟƐĨĂĐƟŽŶ�ĂŶĚ�ŵŽƟǀĂƟŽŶ�ĨŽƌ�ĚŽĐƚŽƌĂů�ƐƚƵĚŝĞƐ�ŝŶ�

&ŝŶůĂŶĚ͘�ZĞƐĞĂƌĐŚ�ŝŶ��ŽŵƉĂƌĂƟǀĞ�ĂŶĚ�/ŶƚĞƌŶĂƟŽŶĂů��ĚƵĐĂƟŽŶ͕�ϭϮ;ϮͿ͕�ϭϰϯͲϭϱϵ͘ 

� ^ĂůĂͲ�ƵďĂƌĠ͕��͕͘�Θ��ĂƐƚĞůůſ͕�D͘�;ϮϬϭϳͿ͘��ǆƉůŽƌŝŶŐ�ƚŚĞ�ƌĞůĂƟŽŶƐŚŝƉ�ďĞƚǁĞĞŶ�ĚŽĐƚŽƌĂů�

ƐƚƵĚĞŶƚƐ͛�ĞǆƉĞƌŝĞŶĐĞƐ�ĂŶĚ�ƌĞƐĞĂƌĐŚ�ĐŽŵŵƵŶŝƚǇ�ƉŽƐŝƟŽŶŝŶŐ͘ ^ƚƵĚŝĞƐ�ŝŶ��ŽŶƟŶƵŝŶŐ�

�ĚƵĐĂƟŽŶ͕ ϯϵ;ϭͿ͕�ϭϲͲϯϰ͘ 
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� ^ĐŚŵŝĚƚ͕�D͕͘�Θ�,ĂŶƐƐŽŶ͕��͘�;ϮϬϭϴͿ͘��ŽĐƚŽƌĂů�ƐƚƵĚĞŶƚƐ͛�ǁĞůůͲďĞŝŶŐ͗���ůŝƚĞƌĂƚƵƌĞ�

ƌĞǀŝĞǁ͘ /ŶƚĞƌŶĂƟŽŶĂů�ũŽƵƌŶĂů�ŽĨ�ƋƵĂůŝƚĂƟǀĞ�ƐƚƵĚŝĞƐ�ŽŶ�ŚĞĂůƚŚ�ĂŶĚ�ǁĞůůͲďĞŝŶŐ͕ ϭϯ;ϭͿ͕�

ϭϱϬϴϭϳϭ͘ 

� ^ǀĞƌĚůŝŬ͕��͕͘�,Ăůů͕�E͘��͕͘�DĐ�ůƉŝŶĞ͕�>͕͘�Θ�,ƵďďĂƌĚ͕�<͘�;ϮϬϭϴͿ͘�dŚĞ�WŚ��ĞǆƉĞƌŝĞŶĐĞ͗���

ƌĞǀŝĞǁ�ŽĨ�ƚŚĞ�ĨĂĐƚŽƌƐ�ŝŶŇƵĞŶĐŝŶŐ�ĚŽĐƚŽƌĂů�ƐƚƵĚĞŶƚƐ͛�ĐŽŵƉůĞƟŽŶ͕�ĂĐŚŝĞǀĞŵĞŶƚ͕�ĂŶĚ�ǁĞůůͲ

ďĞŝŶŐ͘ /ŶƚĞƌŶĂƟŽŶĂů�:ŽƵƌŶĂů�ŽĨ��ŽĐƚŽƌĂů�^ƚƵĚŝĞƐ͕ ϭϯ͕�ϯϲϭͲϯϴϴ͘ 

� dŽŵƉŬŝŶƐ͕�<͘��͕͘��ƌĞĐŚƚ͕�<͕͘�dƵĐŬĞƌ͕��͕͘�EĞĂŶĚĞƌ͕�>͘�>͕͘�Θ�^ǁŝŌ͕�:͘�<͘�;ϮϬϭϲͿ͘�tŚŽ�ŵĂƩĞƌƐ�

ŵŽƐƚ͍�dŚĞ�ĐŽŶƚƌŝďƵƟŽŶ�ŽĨ�ĨĂĐƵůƚǇ͕�ƐƚƵĚĞŶƚͲƉĞĞƌƐ͕�ĂŶĚ�ŽƵƚƐŝĚĞ�ƐƵƉƉŽƌƚ�ŝŶ�ƉƌĞĚŝĐƟŶŐ�

ŐƌĂĚƵĂƚĞ�ƐƚƵĚĞŶƚ�ƐĂƟƐĨĂĐƟŽŶ͘ dƌĂŝŶŝŶŐ�ĂŶĚ��ĚƵĐĂƟŽŶ�ŝŶ�WƌŽĨĞƐƐŝŽŶĂů�WƐǇĐŚŽůŽŐǇ͕ ϭϬ;ϮͿ͕�

ϭϬϮ͘ 

� dƐĂĨĂƌĂŬŝƐ͕�^͕͘�<ŽŬŽƚĂƐ͕�d͕͘�Θ�WĂŶƚŽƵǀĂŬŝƐ͕��͘�;ϮϬϭϴͿ͘���ŵƵůƟƉůĞ�ĐƌŝƚĞƌŝĂ�ĂƉƉƌŽĂĐŚ�ĨŽƌ�

ĂŝƌůŝŶĞ�ƉĂƐƐĞŶŐĞƌ�ƐĂƟƐĨĂĐƟŽŶ�ŵĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ�ƐĞƌǀŝĐĞ�ƋƵĂůŝƚǇ�ŝŵƉƌŽǀĞŵĞŶƚ͘ :ŽƵƌŶĂů�ŽĨ�

Ăŝƌ�ƚƌĂŶƐƉŽƌƚ�ŵĂŶĂŐĞŵĞŶƚ͕ ϲϴ͕�ϲϭͲϳϱ͘ 

� hƚƌĞĐŚƚ�hŶŝǀĞƌƐŝƚǇ͘�;ϮϬϮϰͿ͘�WŚ��^ƵƌǀĞǇ�ϮϬϮϯ�ʹ�'ƌĂĚƵĂƚĞ�^ĐŚŽŽů�ŽĨ�>ŝĨĞ�^ĐŝĞŶĐĞƐ͘�

ȴɿɲɽɹʍɿʅʉ�ʍʏɻʆ�ɿʍʏʉʍɸʄʀɷɲ͗�ŚƩƉƐ͗ͬͬǁǁǁ͘ƵƵ͘ŶůͬĞŶͬĞĚƵĐĂƟŽŶͬŐƌĂĚƵĂƚĞͲƐĐŚŽŽůͲŽĨͲůŝĨĞͲ

ƐĐŝĞŶĐĞƐͬƉŚĚͬƉŚĚͲĐŽƵŶĐŝůƐͬƉŚĚͲƐƵƌǀĞǇ�΀ʋʌʊʍɴɲʍɻ�ʍʏɿʎ�ϭϬͬϬϵͬϮϬϮϰ΁� 

� tĞŝĚŵĂŶ͕�:͘��͕͘�dǁĂůĞ͕��͘�:͕͘�Θ�^ƚĞŝŶ͕��͘�>͘�;ϮϬϬϭͿ͘ ^ŽĐŝĂůŝǌĂƟŽŶ�ŽĨ�'ƌĂĚƵĂƚĞ�ĂŶĚ�

WƌŽĨĞƐƐŝŽŶĂů�^ƚƵĚĞŶƚƐ�ŝŶ�,ŝŐŚĞƌ��ĚƵĐĂƟŽŶ͗���WĞƌŝůŽƵƐ�WĂƐƐĂŐĞ͍��^,�Ͳ�Z/��,ŝŐŚĞƌ�

�ĚƵĐĂƟŽŶ�ZĞƉŽƌƚ͕�sŽůƵŵĞ�Ϯϴ͕�EƵŵďĞƌ�ϯ͘�:ŽƐƐĞǇͲ�ĂƐƐ�,ŝŐŚĞƌ�ĂŶĚ��ĚƵůƚ��ĚƵĐĂƟŽŶ�^ĞƌŝĞƐ͘�

:ŽƐƐĞǇͲ�ĂƐƐ͕�WƵďůŝƐŚĞƌƐ͕�/ŶĐ͕͘�ϯϱϬ�^ĂŶƐŽŵĞ�^ƚƌĞĞƚ͕�^ĂŶ�&ƌĂŶĐŝƐĐŽ͕����ϵϰϭϬϰͲϭϯϰϮ͘ 

� zŽŶŐ͕��͘�'͕͘�Θ�WĞĂƌĐĞ͕�^͘�;ϮϬϭϯͿ͘���ďĞŐŝŶŶĞƌ͛Ɛ�ŐƵŝĚĞ�ƚŽ�ĨĂĐƚŽƌ�ĂŶĂůǇƐŝƐ͗�&ŽĐƵƐŝŶŐ�ŽŶ�

ĞǆƉůŽƌĂƚŽƌǇ�ĨĂĐƚŽƌ�ĂŶĂůǇƐŝƐ͘ dƵƚŽƌŝĂůƐ�ŝŶ�ƋƵĂŶƟƚĂƟǀĞ�ŵĞƚŚŽĚƐ�ĨŽƌ�ƉƐǇĐŚŽůŽŐǇ͕ ϵ;ϮͿ͕�ϳϵͲϵϰ͘ 

� �ŚĂŶŐ͕�&͕͘�>ŝƚƐŽŶ͕�<͕͘�Θ�&ĞůĚŽŶ͕��͘�&͘�;ϮϬϮϮͿ͘�^ŽĐŝĂů�ƉƌĞĚŝĐƚŽƌƐ�ŽĨ�ĚŽĐƚŽƌĂů�ƐƚƵĚĞŶƚ�ŵĞŶƚĂů�

ŚĞĂůƚŚ�ĂŶĚ�ǁĞůůͲďĞŝŶŐ͘ WůŽ^�ŽŶĞ͕ ϭϳ;ϵͿ͕�ĞϬϮϳϰϮϳϯ͘ 

� �ŚĂŽ͕��͘�D͕͘�'ŽůĚĞ͕��͘�D͕͘�Θ�DĐ�ŽƌŵŝĐŬ͕��͘��͘�;ϮϬϬϳͿ͘�DŽƌĞ�ƚŚĂŶ�Ă�ƐŝŐŶĂƚƵƌĞ͗�,Žǁ�

ĂĚǀŝƐŽƌ�ĐŚŽŝĐĞ�ĂŶĚ�ĂĚǀŝƐŽƌ�ďĞŚĂǀŝŽƵƌ�ĂīĞĐƚ�ĚŽĐƚŽƌĂů�ƐƚƵĚĞŶƚ�ƐĂƟƐĨĂĐƟŽŶ͘ :ŽƵƌŶĂů�ŽĨ�

ĨƵƌƚŚĞƌ�ĂŶĚ�ŚŝŐŚĞƌ�ĞĚƵĐĂƟŽŶ͕ ϯϭ;ϯͿ͕�ϮϲϯͲϮϴϭ͘ 

 

 

https://www.uu.nl/en/education/graduate-school-of-life-sciences/phd/phd-councils/phd-survey
https://www.uu.nl/en/education/graduate-school-of-life-sciences/phd/phd-councils/phd-survey
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ȸʄɸʃʏʌʉʆɿʃɹʎ�Ʌɻɶɹʎ 

 

� ȵȺȰȰȵ�;ϮϬϮϮͿ͘�

ŚƩƉƐ͗ͬͬǁǁǁ͘ĞƚŚĂĂĞ͘ŐƌͬŝŵĂŐĞƐͬĂƌƟĐůĞƐͬĞƟƐŝĞƐͺĞŬƚŚĞƐŝƐͺ,�,�ͬϮϬϮϰ͘Ϯ͘ϮͺɈɸʄɿʃɼͺȶʃɽɸʍ

ɻͺȵȺȰȰȵͺϮϬϮϮͺǀϭ͘Ϯ͘ƉĚĨ 

� �ŚƩƉƐ͗ͬͬŵĞƚƌŝĐƐ͘ĞŬƚ͘ŐƌͬƉŚĚͲŚŽůĚĞƌƐ 

https://metrics.ekt.gr/phd-holders
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ɅȰɆȰɆɈȸɀȰ 

 

ͨȵɆɏɈȸɀȰɈɃȿɃȳȻɃ�ɀȵȿȵɈȸɇ�ȻȾȰɁɃɅɃȻȸɇȸɇ�ȴȻȴȰȾɈɃɆȻȾɏɁ�ɌɃȻɈȸɈɏɁ�ɇɈȰ�ȵȿȿȸɁȻȾȰ�

ɅȰɁȵɅȻɇɈȸɀȻȰͩ 

 

Ƀ�ʍʃʉʋʊʎ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ɷɿʋʄʘʅɲʏɿʃɼʎ�ɸʌɶɲʍʀɲʎ�ɸʀʆɲɿ�ʉ�ɸʆʏʉʋɿʍʅʊʎ�ʏʘʆ�ʃʑʌɿʘʆ�ʋɲʌɲɶʊʆʏʘʆ�

ʋʉʐ�ɸʋɻʌɸɳɺʉʐʆ�ʏɻʆ�ɲʃɲɷɻʅɲʁʃɼ�ɸʅʋɸɿʌʀɲ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʔʉɿʏɻʏʙʆ�ʍʏɲ�ɸʄʄɻʆɿʃɳ�

ʋɲʆɸʋɿʍʏɼʅɿɲ͘ 

ɀɹʍʘ�ʏɻʎ�ɷɿɸʇɲɶʘɶɼʎ�ʋɲʆɸʄʄɼʆɿɲʎ�ɸʅɴɹʄɸɿɲʎ�ɹʌɸʐʆɲʎ͕�ɻ�ɸʌɶɲʍʀɲ�ɸʋɿɷɿʙʃɸɿ�ʆɲ�ɲʋʉʃɲʄʑʗɸɿ�

ʃʌʀʍɿʅɲ�ʋɸɷʀɲ�ʋʉʐ�ʍʐʅɴɳʄʄʉʐʆ�ʍʏɻʆ�ɿʃɲʆʉʋʉʀɻʍɻ�ɼ�ʍʏɻ�ɷʐʍɲʌɹʍʃɸɿɲ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�

ʔʉɿʏɻʏʙʆ͘  

 

Ύ�ɉʋʉɷɸɿʃʆʑɸɿ�ɲʋɲɿʏʉʑʅɸʆɻ�ɸʌʙʏɻʍɻ 

 

ɍɲʌɲʃʏɻʌɿʍʏɿʃɳ�ʔʉɿʏɻʏɼ�ʃɲɿ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ʋʌʉɶʌɳʅʅɲʏʉʎ͘ 

 

Ɍʑʄʉ* 

ප�ȱʆɷʌɲʎ 

ප�ȳʐʆɲʀʃɲ 

ȸʄɿʃʀɲ* 

ප�Ɂɸʊʏɸʌʉʎ�ʏʘʆ�Ϯϱ 

ප�ϮϲͲϯϬ 

ප�ϯϭͲϯϱ 

ප�ȱʆʘ�ʏʘʆ�ϯϱ 
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Ƀɿʃʉɶɸʆɸɿɲʃɼ�Ⱦɲʏɳʍʏɲʍɻ* 

ප�Ȱʆʑʋɲʆʏʌʉʎͬɻ�ʖʘʌʀʎ�ʋɲɿɷɿɳ 

ප�Ʌɲʆʏʌɸʅɹʆʉʎͬɻ�ʖʘʌʀʎ�ʋɲɿɷɿɳ 

ප�Ȱʆʑʋɲʆʏʌʉʎͬɻ�ʅɸ�ʋɲɿɷɿɳ 

ප�Ʌɲʆʏʌɸʅɹʆʉʎͬɻ�ʅɸ�ʋɲɿɷɿɳ 

ප�ȴɸʆ�ɲʋɲʆʏʙ 

ȵʋʀʋɸɷʉ�ɸʃʋɲʀɷɸʐʍɻʎ�ʋʌɿʆ�ʏɻʆ�ɹʆɲʌʇɻ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ* 

ප�Ʌʌʉʋʏʐʖɿɲʃɹʎ�ʍʋʉʐɷɹʎ 

ප�ɀɸʏɲʋʏʐʖɿɲʃɹʎ�ʍʋʉʐɷɹʎ 

ප�ȱʄʄʉ 

ȵʋɲɶɶɸʄʅɲʏɿʃɼ�ʃɲʏɳʍʏɲʍɻ * 

ප�ȵʌɶɲɺʊʅɸʆʉʎͬɻ�ʋʄɼʌʉʐʎ�ɲʋɲʍʖʊʄɻʍɻʎ�ɸʃʏʊʎ�ʋɲʆɸʋɿʍʏɻʅʀʉʐ 

ප�ȵʌɶɲɺʊʅɸʆʉʎͬɻ�ʅɸʌɿʃɼʎ�ɲʋɲʍʖʊʄɻʍɻʎ�ɸʃʏʊʎ�ʋɲʆɸʋɿʍʏɻʅʀʉʐ 

ප�ȱʆɸʌɶʉʎͬɻ 

ප�ȵʌɶɲɺʊʅɸʆʉʎͬɻ�ʋʄɼʌʉʐʎ�ɲʋɲʍʖʊʄɻʍɻʎ�ʍʏʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ�ʄʊɶʘ�ɸʃʋʊʆɻʍɻʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ 

ප�ȵʌɶɲɺʊʅɸʆʉʎͬɻ�ʅɸʌɿʃɼʎ�ɲʋɲʍʖʊʄɻʍɻʎ�ʍʏʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ�ʄʊɶʘ�ɸʃʋʊʆɻʍɻʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ 

ɇɸ�ʋʉɿʉʆ�ʏʉʅɹɲ�ɸʆʏɳʍʍɸʏɲɿ�ɻ�ɷɿɷɲʃʏʉʌɿʃɼ�ʍɲʎ�ɷɿɲʏʌɿɴɼ͖* 

ප�ȵʋɿʍʏɼʅɸʎ�ɉɶɸʀɲʎ 

ප�ȾʉɿʆʘʆɿʃɹʎͲȰʆɽʌʘʋɿʍʏɿʃɹʎ�ɸʋɿʍʏɼʅɸʎ 
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ප�ȵʋɿʍʏɼʅɸʎ�ȴɿʉʀʃɻʍɻʎ�ʃɲɿ�Ƀɿʃʉʆʉʅʀɲʎ 

ප�Ɂʉʅɿʃɹʎ�ȵʋɿʍʏɼʅɸʎ 

ප�ɀɻʖɲʆɿʃɼ�ʃɲɿ�Ɉɸʖʆʉʄʉɶʀɲ 

ප�Ɍʐʍɿʃɹʎ�ȵʋɿʍʏɼʅɸʎ 

ප�ȱʄʄʉ 

ɇɸ�ʋʉɿʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ�ɸʃʋʉʆɸʀʏɸ�ʏʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ʍɲʎ͖* 

 

ȸ�ɲʋɳʆʏɻʍɼ�ʍɲʎ͙ 
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ȿɲʅɴɳʆɸʏɸ�ʃɳʋʉɿɲ�ʐʋʉʏʌʉʔʀɲ�ɼ�ʖʌɻʅɲʏʉɷʊʏɻʍɻ�ɶɿɲ�ʏɻʆ�ɸʃʋʊʆɻʍɻ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ʍɲʎ͖* 

 

ප�Ɂɲɿ͕�ʅɸ�ɿʃɲʆʉʋʉɿɻʏɿʃɼ�ɲʅʉɿɴɼ 

ප�Ɂɲɿ͕�ʅɸ�ʖɲʅɻʄɼ�ɲʅʉɿɴɼ 

ප�Ʉʖɿ 

ɇɸ�ʋʉɿʉ�ʍʏɳɷɿʉ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ʍɲʎ�ʋʌʉɶʌɳʅʅɲʏʉʎ�ɴʌʀʍʃɸʍʏɸ͖* 

 

ප�Ȱʌʖɿʃʊ�ʍʏɳɷɿʉ�;ϭʉ�ɹʏʉʎ�ɷɿɷɲʃʏʉʌɿʃʉʑͿ 

ප�ɀɹʍʉ�ʍʏɳɷɿʉ 

ප�Ɉɸʄɿʃʊ�ʍʏɳɷɿʉ�;ʏɸʄɸʐʏɲʀʉ�ɹʏʉʎ�ɷɿɷɲʃʏʉʌɿʃʉʑͿ 

Ʌʉɿɲ�ɸʀʆɲɿ�ɻ�ʍʐʖʆʊʏɻʏɲ�ʋʉʐ�ɴʌʀʍʃɸʍʏɸ�ʍʏɿʎ�ʋɲʆɸʋɿʍʏɻʅɿɲʃɹʎ�ɸɶʃɲʏɲʍʏɳʍɸɿʎ͖* 

 

ප�Ⱦɲɽɻʅɸʌɿʆɳ�ʍʏʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ 

ප�ϭͲϮ�ʔʉʌɹʎ�ʏɻʆ�ɸɴɷʉʅɳɷɲ�ʍʏʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ 

ප�ϭͲϮ�ʔʉʌɹʎ�ʋɸʌʀʋʉʐ�ʏʉʆ�ʅɼʆɲ�ʍʏʉ�ʋɲʆɸʋɿʍʏɼʅɿʉ 

ප�ɇʋɲʆɿʊʏɸʌɲ�;ɸʃʋʉʆʙ�ʏʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ʅʉʐ�ɸʇΖ�ɲʋʉʍʏɳʍɸʘʎͿ 
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Ⱦʀʆɻʏʌɲ�ɸʃʋʊʆɻʍɻʎ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ͘ 

 

Ʌʊʍʉ�ʍʐʅʔʘʆɸʀʏɸ�ʅɸ�ʏɲ�ʋɲʌɲʃɳʏʘ�ʍɸ�ʍʖɹʍɻ�ʅɸ�ʏɲ�ʃʀʆɻʏʌɲ�ʋʉʐ�ʍɲʎ�ʙɽɻʍɲʆ�ʆɲ�ʍʐʅʅɸʏɹʖɸʏɸ�

ʍɸ�ʍʋʉʐɷɹʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ɸʋɿʋɹɷʉʐ͖�* 

 

 ;ϭͿ ȴɸʆ�ʍʐʅʔʘʆʙ�

ʃɲɽʊʄʉʐ 

;ϮͿ ;ϯͿ ;ϰͿ ;ϱͿ�ɇʐʅʔʘʆʙ�

ɲʋʊʄʐʏɲ 

Ɉʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ɲʋʉʏɸʄɸʀ�ʍʐʆɹʖɸɿɲ�ʏʉʐ�

ʅɸʏɲʋʏʐʖɿɲʃʉʑ�ʅʉʐ 

     

Ⱦɳʆʘ�ɷɿɷɲʃʏʉʌɿʃʊ�ʄʊɶʘ�ɸʆɽɳʌʌʐʆʍɻʎ�

ʏʘʆ�ɶʉʆɿʙʆ�ʅʉʐ� 

     

Ⱦɳʆʘ�ɷɿɷɲʃʏʉʌɿʃʊ�ʄʊɶʘ�ɸʆɽɳʌʌʐʆʍɻʎ�

ʏʘʆ�ʃɲɽɻɶɻʏʙʆ�ʅʉʐ 

     

ȸ�ʐʋʉʏʌʉʔʀɲ�ɸʀʆɲɿ�ʍɻʅɲʆʏɿʃʊʎ�

ʋɲʌɳɶʉʆʏɲʎ�ʋʉʐ�ʅɸ�ʙɽɻʍɸ�ʍɸ�ɲʐʏɼ�

ʏɻʆ�ɲʋʊʔɲʍɻ 

     

Ɉʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ɸʀʆɲɿ�ɲʋɲʌɲʀʏɻʏʉ�ʍʏɻ�

ɷʉʐʄɸɿɳ�ʅʉʐ 

     

Ɉʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ɽɲ�ɴʉɻɽɼʍɸɿ�ʍʏɻʆ�

ɸʋɲɶɶɸʄʅɲʏɿʃɼ�ɸʇɹʄɿʇɻ�ʃɲɿ�ʍʏɻʆ�

ɲʅʉɿɴɼ�ʅʉʐ 

     

ɀɸ�ɸʆɷɿɲʔɹʌɸɿ�ɻ�ɸʋɿʋʄɹʉʆ�

ʅʉʌɿʉɷʊʏɻʍɻ�ʋʉʐ�ɷʀʆɸɿ�ʏʉ�ɷɿɷɲʃʏʉʌɿʃʊ�

ɶɿɲ�ɷɿɲɶʘʆɿʍʅʉʑʎ�ʏʉʐ�ȴɻʅʉʍʀʉʐ 

     

ɀɸ�ɸʆɷɿɲʔɹʌɸɿ�ɻ�ʃʉɿʆʘʆɿʃɼ�ʋʌʉɴʉʄɼ�

ʃɲɿ�ɲʆɲɶʆʙʌɿʍɻ�ʋʉʐ�ʋʌʉʍʔɹʌɸɿ�ʏʉ�

ɷɿɷɲʃʏʉʌɿʃʊ 

     

Ʌɲʌʉʏʌʑʆɽɻʃɲ�ɲʋʊ�ʏɲ�ʅɹʄɻ�ʏɻʎ�

ʉɿʃʉɶɹʆɸɿɳʎ�ʅʉʐ�ʋʉʐ�ɸʀʆɲɿ�

ʋɲʆɸʋɿʍʏɻʅɿɲʃʉʀ 

     

ȸ�ɹʌɸʐʆɲ�ɼʏɲʆ�ʋɳʆʏɲ�ʏʉ�ʍʏʉɿʖɸʀʉ�ʅʉʐ      

Ʌʉʄʄʉʀ�ʔʀʄʉɿ�ʅʉʐ�ʃɳʆʉʐʆ�ɷɿɷɲʃʏʉʌɿʃʊ�

ʃɿ�ɹʏʍɿ�ɸʀʋɲ�ʃɿ�ɸɶʙ�ʆɲ�ɷʉʃɿʅɳʍʘ 

     



 �� 

Ɉʉ�ɷɿɷɲʃʏʉʌɿʃʊ�ɲʋʉʏɸʄɸʀ�ɹʆɲ�ʏʌʊʋʉ�

ʃʉɿʆʘʆɿʃʉʋʉʀɻʍɻʎ 

     

ɇʏʉ�ʋɲʌɸʄɽʊʆ�ɷɸʆ�ʅʋʊʌɸʍɲ�ʆɲ�

ʍʋʉʐɷɳʍʘ�ʍɸ�ɲʐʏʊ�ʏʉ�ɸʋʀʋɸɷʉ 

     

Ⱥɹʄʘ�ʆɲ�ɲʃʉʄʉʐɽɼʍʘ�ɲʃɲɷɻʅɲʁʃɼ�

ʃɲʌɿɹʌɲ 

     

Ⱥɹʄʘ�ʆɲ�ɴʌʘ�ɸʌɶɲʍʀɲ�ʐʗɻʄɼʎ�

ɸʇɸɿɷʀʃɸʐʍɻʎ 

     

 

ȴʐʍʃʉʄʀɸʎ�ʃɲʏɳ�ʏɻʆ�ɷɿɳʌʃɸɿɲ�ɸʃʋʊʆɻʍɻʎ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ͘ 

Ʌʊʍʉ�ʍʐʅʔʘʆɸʀʏɸ�ʅɸ�ʏɲ�ʋɲʌɲʃɳʏʘ�ʍɸ�ʍʖɹʍɻ�ʅɸ�ʏɿʎ�ɷʐʍʃʉʄʀɸʎ�ʋʉʐ�ɲʆʏɿʅɸʏʘʋʀɺɸʏɸ�ɲʋʊ�ʏɻʆ�

ʍʐʅʅɸʏʉʖɼ�ʍɲʎ�ʍɸ�ʍʋʉʐɷɹʎ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ɸʋɿʋɹɷʉʐ͖�* 

 

 ;ϭͿ ȴɸʆ�

ʍʐʅʔʘʆʙ�

ʃɲɽʊʄʉʐ 

;ϮͿ ;ϯͿ ;ϰͿ ;ϱͿ�ɇʐʅʔʘʆʙ�

ɲʋʊʄʐʏɲ 

ȸ�ʉɿʃʉʆʉʅɿʃɼ�ɸʆʀʍʖʐʍɻ�ʏʉʐ�

ʋɲʆɸʋɿʍʏɻʅʀʉʐ�ɶɿɲ�ʏɻʆ�ɷɿɷɲʃʏʉʌɿʃɼ�

ʅʉʐ�ɹʌɸʐʆɲ�ɸʀʆɲɿ�ʖɲʅɻʄɼ 

     

ȸ�ʃɲɽʉɷɼɶɻʍɻ�ʃɲɿ�ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�

ʏʉʆͬʏɻʆ�ɸʋɿɴʄɹʋʉʆʏɲͬʉʐʍɲ�

ʃɲɽɻɶɻʏɼͬʏʌɿɲ�ɸʀʆɲɿ�ʅɹʏʌɿɲ 

     

Ɉʉ�ɳɶʖʉʎ�ʃɲɿ�ɻ�ʋʀɸʍɻ�ɶɿɲ�ʏɻʆ�

ʉʄʉʃʄɼʌʘʍɻ�ʏʘʆ�ɷɿɷɲʃʏʉʌɿʃʙʆ�ʅʉʐ�

ʍʋʉʐɷʙʆ�ʅɸ�ʃɳʆʉʐʆ�ʆɲ�ɹʖʘ�ʅɹʏʌɿɲ�

ɷɿɳɽɸʍɻ 

     

Ƀɿ�ʐʋʉɷʉʅɹʎ�ʃɲɿ�ʉ�ʅɹʏʌɿʉʎ�ɸʇʉʋʄɿʍʅʊʎ�

ʏʉʐ�ʋɲʆɸʋɿʍʏɻʅʀʉʐ�ʅɸ�ɷʐʍʃʉʄɸʑʉʐʆ�

ʍʏɻʆ�ɸʃʋʊʆɻʍɻ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ 

     

ȴɸʆ�ɴʌɼʃɲ�ʏɻʆ�ʋʌʉʍɷʉʃʙʅɸʆɻ�

ʐʋʉʍʏɼʌɿʇɻ�ɲʋʊ�ɳʄʄʉʐʎ�

ɷɿɷɲʃʏʉʌɿʃʉʑʎ�ʔʉɿʏɻʏɹʎ�ɼ�ɸʌɸʐʆɻʏɹʎ 

     

ȸ�ɿʍʉʌʌʉʋʀɲ�ɲʆɳʅɸʍɲ�ʍʏɻʆ�

ʋʌʉʍʘʋɿʃɼ�ʅʉʐ�ɺʘɼ�ʃɲɿ�ʍʏɿʎ�ʍʋʉʐɷɹʎ�
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ɷɿɷɲʃʏʉʌɿʃʉʑ�ɸʋɿʋɹɷʉʐ�ɸʀʆɲɿ�ɷʑʍʃʉʄʉ�

ʆɲ�ɷɿɲʏɻʌɻɽɸʀ� 

Ȱɿʍɽɳʆʉʅɲɿ�ʅɿɲ�ɲɴɸɴɲɿʊʏɻʏɲ�ɶɿɲ�ʏɻʆ�

ɸʋɲɶɶɸʄʅɲʏɿʃɼ�ʅʉʐ�ɲʋʉʃɲʏɳʍʏɲʍɻ�

ʅɸʏɳ�ɲʋʊ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏʘʆ�

ɷɿɷɲʃʏʉʌɿʃʙʆ�ʅʉʐ�ʍʋʉʐɷʙʆ 

     

ȴɸʆ�ɹʖʘ�ʏɲ�ʉʐʍɿɲʍʏɿʃɳ�ʋʌʉʍʊʆʏɲ�ɶɿɲ�

ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏʉʐ�ɷɿɷɲʃʏʉʌɿʃʉʑ�ʃɲɿ�
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