
ȴɿɲʃɼʌʐʇɻ�ɇʐʆʉʋʏɿʃʉʑ�ȴɿɲɶʘʆɿʍʅʉʑ͕�ʅɸ�ʃʌɿʏɼʌɿʉ�ɲʆɳɽɸʍɻʎ�ʏɻʆ�ʋʄɹʉʆ�ʍʐʅʔɹʌʉʐʍɲ�
ɲʋʊ� ʉɿʃʉʆʉʅɿʃɼʎ� ɳʋʉʗɻʎ� ʋʌʉʍʔʉʌɳ� ɴɳʍɸɿ� ʏɿʅɼʎ� ɶɿɲ� ʏɻʆ� ʋɲʌʉʖɼ� ʐʋɻʌɸʍɿʙʆ�
ɲʔɲʀʌɸʍɻʎ�Ͳ�ɲʋʉʇɼʄʘʍɻʎ�ʋɲʌɳʆʉʅʘʆ�ɷɿɲʔɻʅɿʍʏɿʃʙʆ�ʋɿʆɲʃʀɷʘʆ�ʃɲɿ�ɸʋɿɶʌɲʔʙʆ�ʍʏɲ�
ʊʌɿɲ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʍʐʆʉʄɿʃʉʑ�ʋʌʉʒʋʉʄʉɶɿʍʅʉʑ�ϯϱ͘ϵϵϭ͕ϬϬΦ�
;ʏʌɿɳʆʏɲ� ʋɹʆʏɸ� ʖɿʄɿɳɷʘʆ� ɸʆʆɿɲʃʉʍʀʘʆ� ɸʆɸʆɼʆʏɲ� ɹʆɲ� ɸʐʌʙͿ͕� ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ�
ʏʉʐ�Ɍ͘Ʌ͘Ȱ͘

ǹȡȚșȝȩȢ�ǻȚĮțȒȡȣȟȘȢ͗���ϬϭͬϮϬϭϵ

�Ws͗��ϰϱϮϮϬϬϬϬͲϬ�;ȵʌɶɲʍʀɸʎ�ʅɻʖɲʆɿʃʉʑ�ʃɲɿ�ɷʉʅɿʃɹʎ�
ɸʌɶɲʍʀɸʎͿ�

Ʌʌʉʒʋʉʄʉɶɿʍʅʊʎ͗�ϯϱ͘ϵϵϭ͕ϬϬΦ�

;ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ�ʏʉʐ�Ɍ͘Ʌ͘Ȱ͘Ϳ�
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ȰɆȻȺɀɃɇ�ȴȻȰȾȸɆɉɂȸɇ�ϬϭͬϮϬϭϵ�

ɇɉɁɃɅɈȻȾɃɇ�ȴȻȰȳɏɁȻɇɀɃɇ��

ȳȻȰ�ɈȸɁ�ȰɁȰȴȵȻɂȸ�ȰɁȰȴɃɍɃɉ�ȳȻȰ�ɈȸɁ͗�

Ʌɲʌʉʖɼ� ʐʋɻʌɸʍɿʙʆ� ɲʔɲʀʌɸʍɻʎ� Ͳ� ɲʋʉʇɼʄʘʍɻʎ� ʋɲʌɳʆʉʅʘʆ� ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� ʃɲɿ�
ɸʋɿɶʌɲʔʙʆ� ʍʏɲ� ʊʌɿɲ� ʏɻʎ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ� Ȱʏʏɿʃɼʎ͕� ʍʐʆʉʄɿʃʉʑ� ʋʌʉʒʋʉʄʉɶɿʍʅʉʑ�
ϯϱ͘ϵϵϭ͕ϬϬΦ�;ʏʌɿɳʆʏɲ�ʋɹʆʏɸ�ʖɿʄɿɳɷʘʆ�ɸʆʆɿɲʃʉʍʀʘʆ�ɸʆɸʆɼʆʏɲ�ɹʆɲ�ɸʐʌʙͿ͕ ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ�
ʏʉʐ�Ɍ͘Ʌ͘Ȱ͘�

ɇɈɃȻɍȵȻȰ�ȰɁȰȺȵɈɃɉɇȰɇ�ȰɆɍȸɇ

ȵʋʘʆʐʅʀɲ Ȱʋʉʃɸʆʏʌʘʅɹʆɻ�ȴɿʉʀʃɻʍɻ�Ȱʏʏɿʃɼʎ�;Ȱ͘ȴ͘Ȱ͘Ϳ

Ɉɲʖʐɷʌʉʅɿʃɼ�ɷɿɸʑɽʐʆʍɻ ȿ͘�ɀɸʍʉɶɸʀʘʆ�Ϯϯϵ

Ʌʊʄɻ Ɂɹʉ�Ɏʐʖɿʃʊ�

Ɉɲʖʐɷʌʉʅɿʃʊʎ�ʃʘɷɿʃʊʎ ϭϱϰϱϭ

Ɉɻʄɹʔʘʆʉ ϮϭϬϯϳϮϱϳϯϰ

Ɉɻʄɸʉʅʉɿʊʏʐʋʉʎ�;ĨĂǆͿ ϮϭϬϯϳϮϱϳϳϬ

ȸʄɸʃʏʌʉʆɿʃʊ�ʏɲʖʐɷʌʉʅɸʀʉ� Ě͘ŵŝŚĂůŽŐůŽƵΛĂƚƚŝĐĂ͘Őƌ

Ȱʌʅʊɷɿʉʎ�ɶɿɲ�ʋʄɻʌʉʔʉʌʀɸʎ ȴ͘�ɀɿʖɳʄʉɶʄʉʐ�

ȴɿɸʑɽʐʆʍɻ�ʍʏʉ�ɷɿɲɷʀʃʏʐʉ ;hZ>Ϳ ǁǁǁ͘ĂƉĚĂƚƚŝŬŝƐ͘ŐŽǀ͘Őƌ

ȵʀɷʉʎ�ʃɲɿ�ʃʑʌɿɲ�ɷʌɲʍʏɻʌɿʊʏɻʏɲ�ʏɻʎ Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ ȸ� Ȱ͘ȴ͘Ȱ͘� ɸʀʆɲɿ� Ⱦɸʆʏʌɿʃɼ� Ⱦʐɴɸʌʆɻʏɿʃɼ� Ȱʌʖɼ�
;Ⱦ͘Ⱦ͘Ȱ͘Ϳ� ʅɸ� ʃʑʌɿɲ� ɷʌɲʍʏɻʌɿʊʏɻʏɲ� ʏɻʆ�
ʋɲʌʉʖɼ�ȳɸʆɿʃʙʆ�ȴɻʅʊʍɿʘʆ�ɉʋɻʌɸʍɿʙʆ͘�

ȵȿȿȸɁȻȾȸ�ȴȸɀɃȾɆȰɈȻȰ
ȰɅɃȾȵɁɈɆɏɀȵɁȸ�ȴȻɃȻȾȸɇȸ�ȰɈɈȻȾȸɇ�
ȳȵɁȻȾȸ�ȴͬɁɇȸ�ɍɏɆɃɈȰɂȻȾȸɇ�ȾȰȻ� ������������ �
ɅȵɆȻȲȰȿȿɃɁɈȻȾȸɇ��ɅɃȿȻɈȻȾȸɇ� �� � �
ȴͬʆʍɻ�Ʌɸʌɿɴɳʄʄʉʆʏʉʎ�ʃɲɿ�ɍʘʌɿʃʉʑ�ɇʖɸɷɿɲʍʅʉʑ��������������������������������������������������������������
Ɉʅɼʅɲ�Ʌɸʌͬʃʉʐ�ʃɲɿ�ɍʘʌɿʃʉʑ�ɇʖɸɷɿɲʍʅʉʑ�
ɈȰɍ͘�ȴͬɁɇȸ͗� ȿ͘�ɀɸʍʉɶɸʀʘʆ�Ϯϯϵ�
ɈȰɍ͘�ȾɏȴȻȾȰɇ͗� ϭϱϰ�ϱϭ�
ɅȿȸɆɃɌɃɆȻȵɇ͗��ȴ͘�ɀɿʖɳʄʉɶʄʉʐ�
ɈȸȿȵɌɏɁɃ͗� ϮϭϬϯϳϮϱϳϯϰ�
&Ăǆ͗� � ϮϭϬϯϳϮϱϳϳϬ�
�ŵĂŝů͗� � Ě͘ŵŝŚĂůŽŐůŽƵΛĂƚƚŝĐĂ͘Őƌ

Ȱɽɼʆɲ͕� ϬϰͬϬϰͬϮϬϭϵ

Ȱʌɿɽʅ͘�Ʌʌʘʏ͗͘�ϯϲϭϭϮͬʉɿʃ͘ϭϱϮϮ
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Ƀ�ɇʐʆʏʉʆɿʍʏɼʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ�

ȶʖʉʆʏɲʎ�ʐʋʊʗɻ͗�

ϭ͘ Ɉʉ� ʆ͘� ϯϴϱϮͬϮϬϭϬ� ͨɁɹɲ� Ȱʌʖɿʏɸʃʏʉʆɿʃɼ� ʏɻʎ� Ȱʐʏʉɷɿʉʀʃɻʍɻʎ� ʃɲɿ� ʏɻʎ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎͲ�
Ʌʌʊɶʌɲʅʅɲ�Ⱦɲʄʄɿʃʌɳʏɻʎͩ�;ɌȵȾ�ϴϳͬȰͬϬϳͲϬϲͲϮϬϭϬͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͕�ʍɸ�ʍʐʆɷʐɲʍʅʊ�ʅɸ�ʏɿʎ�ɷɿɲʏɳʇɸɿʎ�ʏʉʐ�Ɂ͘�
ϮϱϬϯͬϭϵϵϳ� ͨȴɿʉʀʃɻʍɻ͕� ʉʌɶɳʆʘʍɻ͕� ʍʏɸʄɹʖʘʍɻ� ʏɻʎ� Ʌɸʌɿʔɹʌɸɿɲʎ͕� ʌʑɽʅɿʍɻ� ɽɸʅɳʏʘʆ� ɶɿɲ� ʏɻʆ� ʏʉʋɿʃɼ�
ɲʐʏʉɷɿʉʀʃɻʍɻ�ʃɲɿ�ɳʄʄɸʎ�ɷɿɲʏɳʇɸɿʎͩ�;ɌȵȾϭϬϳͬȰͬϭϵϵϳͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘��

Ϯ͘ Ɉʉ� ʋ͘ɷ͘� ϭϯϱͬϮϬϭϬ� ͨɃʌɶɲʆɿʍʅʊʎ� ʏɻʎ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ� Ȱʏʏɿʃɼʎͩ� ;ɌȵȾ� ϮϮϴͬ�ͬϮϳͲϭϮͲϮϬϭϬͿ͕�
ʊʋʘʎ�ɿʍʖʑɸɿ͘�

ϯ͘ Ɉɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏʘʆ� ɳʌɽʌʘʆ� Ϯϴ� ʃɲɿ� ϮϴȰ� ʏʉʐ� ʆ͘� ϰϯϮϱͬϮϬϭϱ� ͨȵʃɷɻʅʉʃʌɲʏɿʍʅʊʎ� ʏɻʎ� ȴɿʉʀʃɻʍɻʎ� ʹ�
Ⱦɲʏɲʋʉʄɹʅɻʍɻ� ȳʌɲʔɸɿʉʃʌɲʏʀɲʎ� ʃɲɿ� ȸʄɸʃʏʌʉʆɿʃɼ� ɷɿɲʃʐɴɹʌʆɻʍɻ͘� Ȱʋʉʃɲʏɳʍʏɲʍɻ� ɲɷɿʃɿʙʆ� ʃɲɿ� ɳʄʄɸʎ�
ɷɿɲʏɳʇɸɿʎͩ�;ɌȵȾ�ϰϳͬȰͬϮϬϭϱͿ�ʊʋʘʎ�ɿʍʖʑɸɿ͘

ϰ͘ dŽ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ͨȴɻʅʊʍɿɸʎ�ɇʐʅɴɳʍɸɿʎ�ȶʌɶʘʆ͕�Ʌʌʉʅɻɽɸɿʙʆ�ʃɲɿ�ɉʋɻʌɸʍɿʙʆ�;ʋʌʉʍɲʌʅʉɶɼ�ʍʏɿʎ�Ƀɷɻɶʀɸʎ�
ϮϬϭϰͬϮϰͬȵȵ�ʃɲɿ�ϮϬϭϰͬϮϱͬȵȵͿͩ�;ɌȵȾ�ϭϰϳͬȰͬϬϴͲϬϴͲϮϬϭϲͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘�

ϱ͘ Ɉʉ� ʆ͘� ϰϰϰϲͬϮϬϭϲ� ͨɅʏʘʖɸʐʏɿʃʊʎ� Ⱦʙɷɿʃɲʎ͕� ȴɿʉɿʃɻʏɿʃɼ� ȴɿʃɲɿʉʍʑʆɻ͕� ɈɹʄɻͲɅɲʌɳɴʉʄɲ͕� Ƀɿʃɸɿʉɽɸʄɼʎ�
ɲʋʉʃɳʄʐʗɻ� ʔʉʌʉʄʉɶɻʏɹɲʎ� ʑʄɻʎ� ʋɲʌɸʄɽʊʆʏʘʆ� ɸʏʙʆ͕� ȸʄɸʃʏʌʉʆɿʃɹʎ� ʍʐʆɲʄʄɲɶɹʎ͕� Ɉʌʉʋʉʋʉɿɼʍɸɿʎ� ʏʉʐ�
Ɂ͘ϰϮϳϬͬϮϬϭϰ�ʃɲɿ�ʄʉɿʋɹʎ�ɷɿɲʏɳʇɸɿʎͩ�;ɌȵȾ�ϮϰϬͬȰͬϮϮͲϭϮͲϮϬϭϲͿ�ʊʋʘʎ�ɿʍʖʑɸɿ͘�

ϲ͘ Ɉʉ� ʆ͘� ϭϰϵϳͬϭϵϴϰ� ͨȾʑʌʘʍɻ� ɇʑʅɴɲʍɻʎ� ʋʉʐ� ʃɲʏɲʌɶɸʀ� ʏɻʆ� ʐʋʉʖʌɹʘʍɻ� ɸʋɿʃʑʌʘʍɻʎ� ʏʘʆ� ɲʄʄʉɷɲʋʙʆ�
ɷɻʅʉʍʀʘʆ�ɸɶɶʌɳʔʘʆͩ�;ɌȵȾ�ϭϴϴͬȰͬϮϳͲϭϭͲϭϵϴϰͿ�ʊʋʘʎ�ɿʍʖʑɸɿ͘

ϳ͘ Ɉʉ�ʆ͘�ϮϲϵϬͬϭϵϵϵ�ͨȾʑʌʘʍɻ�ʏʉʐ�Ⱦʙɷɿʃɲ�ȴɿʉɿʃɻʏɿʃɼʎ�ȴɿɲɷɿʃɲʍʀɲʎ�ʃɲɿ�ɳʄʄɸʎ�ɷɿɲʏɳʇɸɿʎͩ�;ɌȵȾ�ϰϱͬȰͬϬϵͲϬϯͲ
ϭϵϵϵͿ� ʊʋʘʎ� ɿʍʖʑɸɿ� ʃɲɿ� ɿɷʀʘʎ� ʏɲ� ɳʌɽʌɲ� ϳ� ʃɲɿ� ϭϯ� ɹʘʎ� ϭϱ͕� ʍʐʅʋʄɻʌʘʅɲʏɿʃɳ� ʅɸ� ʏʉ� ʆ͘� ϰϬϮϰͬϮϬϭϭ�
ͨɇʐʆʏɲʇɿʉɷʉʏɿʃɹʎ� ʌʐɽʅʀʍɸɿʎ͕� ɸʆɿɲʀʉ� ʅɿʍɽʉʄʊɶɿʉ� ʹ� ɴɲɽʅʉʄʊɶɿʉ͕� ɸʌɶɲʍɿɲʃɼ� ɸʔɸɷʌɸʀɲ� ʃɲɿ� ɳʄʄɸʎ�
ɷɿɲʏɳʇɸɿʎ� ɸʔɲʌʅʉɶɼʎ� ʏʉʐ� ʅɸʍʉʋʌʊɽɸʍʅʉʐ� ʋʄɲɿʍʀʉʐ� ɷɻʅʉʍɿʉʆʉʅɿʃɼʎ� ʍʏʌɲʏɻɶɿʃɼʎ� ϮϬϭϮͲϮϬϭϱͩ� ;ɌȵȾ�
ϮϮϲͬȰͬϳͲϭϬͲϮϬϭϭͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ�ʃɲɿ�ɿɷʀʘʎ�ʏɲ�ɳʌɽʌɲ�Ϯϭ�ʃɲɿ�Ϯϲ͘

ϴ͘ Ɉʉ�ʆ͘�ϮϴϱϵͬϮϬϬϬ�ͨȾʑʌʘʍɻ�Ⱦʙɷɿʃɲ�Ɍ͘Ʌ͘Ȱͩ͘�;ɌȵȾ�ϮϰϴͬȰͬϬϳͲϭϭͲϮϬϬϬͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘

ϵ͘ Ɉʉ� ʆ͘� ϯϬϰϯͬϮϬϬϮ� ͨȵʐɽʑʆɻ� ʏʉʐ� ʋʘʄɻʏɼ� ɶɿɲ� ʋʌɲɶʅɲʏɿʃɳ� ɸʄɲʏʏʙʅɲʏɲ� ʃɲɿ� ɹʄʄɸɿʗɻ� ʍʐʆʉʅʉʄʉɶɻʅɹʆʘʆ�
ɿɷɿʉʏɼʏʘʆ͕� ʏʌʉʋʉʋʉʀɻʍɻ�ɷɿɲʏɳʇɸʘʆ� ʏʉʐ�Ⱦʙɷɿʃɲ�Ʌʉʄɿʏɿʃɼʎ�ȴɿʃʉʆʉʅʀɲʎ�ʃɲɿ�ɳʄʄɸʎ�ʍʐʆɲʔɸʀʎ�ɷɿɲʏɳʇɸɿʎͩ�
;ɌȵȾ�ϭϵϮͬȰͬϮϭͲϴͲϮϬϬϮͿ͕ ʊʋʘʎ�ɿʍʖʑɸɿ͘

ϭϬ͘ Ɉʉ� ʆ͘� ϯϰϭϵͬϮϬϬϱ� ͨȳɸʆɿʃʊ� ȵʅʋʉʌɿʃʊ� ɀɻʏʌʙʉ� ȳ͘ȵ͘ɀ͘ȸ͘� Θ� ɸʃʍʐɶʖʌʉʆɿʍʅʊʎ� ʏɻʎ� ȵʋɿʅɸʄɻʏɻʌɿɲʃɼʎ�
Ɂʉʅʉɽɸʍʀɲʎͩ�;ɌȵȾ�ϮϵϳͬȰͬϬϲͲϭϮͲϮϬϬϱͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘

ϭϭ͘ Ɉʉ� ʆ͘� ϯϴϲϭͬϮϬϭϬ� ͨȵʆʀʍʖʐʍɻ� ʏɻʎ� ɷɿɲʔɳʆɸɿɲʎ� ʅɸ� ʏɻʆ� ʐʋʉʖʌɸʘʏɿʃɼ� ɲʆɳʌʏɻʍɻ� ʆʊʅʘʆ� ʃɲɿ� ʋʌɳʇɸʘʆ�
ʃʐɴɸʌʆɻʏɿʃʙʆ͕� ɷɿʉɿʃɻʏɿʃʙʆ� ʃɲɿ� ɲʐʏʉɷɿʉɿʃɻʏɿʃʙʆ� ʉʌɶɳʆʘʆ� ʍʏʉ� ɷɿɲɷʀʃʏʐʉ� ͨɅʌʊɶʌɲʅʅɲ�ȴɿɲʑɶɸɿɲͩ� ʃɲɿ�
ɳʄʄɸʎ�ɷɿɲʏɳʇɸɿʎͩ�;ɌȵȾ�ϭϭϮͬȰͬϭϯͲϬϳͲϮϬϭϬͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘

ϭϮ͘ Ɉʉ�ʆ͘�ϯϵϳϵͬϮϬϭϭ�ͨȳɿɲ�ʏɻʆ�ɻʄɸʃʏʌʉʆɿʃɼ�ɷɿɲʃʐɴɹʌʆɻʍɻ�ʃɲɿ�ʄʉɿʋɹʎ�ɷɿɲʏɳʇɸɿʎͩ�;ɌȵȾ�ϭϯϴͬȰͬϭϲͲϬϲͲϮϬϭϭͿ͕�
ʊʋʘʎ�ɿʍʖʑɸɿ͘

ϭϯ͘ Ɉʉ� ʆ͘� ϰϬϭϯͬϮϬϭϭ� ͨɇʑʍʏɲʍɻ� ɸʆɿɲʀɲʎ� Ȱʆɸʇɳʌʏɻʏɻʎ� Ȱʌʖɼʎ� ȴɻʅʉʍʀʘʆ� ɇʐʅɴɳʍɸʘʆ� ʃɲɿ� Ⱦɸʆʏʌɿʃʉʑ�
ȸʄɸʃʏʌʉʆɿʃʉʑ� ɀɻʏʌʙʉʐ� ȴɻʅʉʍʀʘʆ� ɇʐʅɴɳʍɸʘʆ� ʹ� Ȱʆʏɿʃɲʏɳʍʏɲʍɻ� ʏʉʐ� ɹʃʏʉʐ� ʃɸʔɲʄɲʀʉʐ� ʏʉʐ� ʆ͘�
ϯϱϴϴͬϮϬϬϳ�;ʋʏʘʖɸʐʏɿʃʊʎ�ʃʙɷɿʃɳʎͿ�ʹ�Ʌʌʉʋʏʘʖɸʐʏɿʃɼ�ɷɿɲɷɿʃɲʍʀɲ�ɸʇʐɶʀɲʆʍɻʎ�ʃɲɿ�ɳʄʄɸʎ�ɷɿɲʏɳʇɸɿʎͩ�;ɌȵȾ�
ϮϬϰͬȰͬϭϱͲϬϵͲϮϬϭϭͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘

ϭϰ͘ Ɉʉ� ʆ͘� ϰϭϱϱͬϮϬϭϯ� ͨȵɽʆɿʃʊ� ɇʑʍʏɻʅɲ� ȸʄɸʃʏʌʉʆɿʃʙʆ� ȴɻʅʉʍʀʘʆ� ɇʐʅɴɳʍɸʘʆ� ʃɲɿ� ɳʄʄɸʎ� ɷɿɲʏɳʇɸɿʎͩ� ;ɌȵȾ�
ϭϮϬͬȰͬϮϵͲϬϱͲϮϬϭϯͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘��

ϭϱ͘ Ɉʉ� ɳʌɽʌʉ� ϲϰ� ʏʉʐ� ʆ͘� ϰϭϳϮͬϮϬϭϯ� ͨɌʉʌʉʄʉɶʀɲ� ɸɿʍʉɷɼʅɲʏʉʎ͕� ɸʋɸʀɶʉʆʏɲ� ʅɹʏʌɲ� ɸʔɲʌʅʉɶɼʎ� ʏʉʐ� ʆ͘�
ϰϬϰϲͬϮϬϭϮ͕� ʏʉʐ� ʆ͘� ϰϬϵϯͬϮϬϭϮ� ʃɲɿ� ʏʉʐ� ʆ͘� ϰϭϮϳͬϮϬϭϯ� ʃɲɿ� ɳʄʄɸʎ� ɷɿɲʏɳʇɸɿʎͩ� ;ɌȵȾ� ϭϲϳͬȰͬϮϯͲϬϳͲϮϬϭϯͿ͕�
ʊʋʘʎ�ɿʍʖʑɸɿ͘
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ϭϲ͘ Ɉʉ� ʆ͘� ϰϮϳϬͬϮϬϭϰ� ͨȰʌʖɹʎ� ɷɻʅʉʍɿʉʆʉʅɿʃɼʎ� ɷɿɲʖɸʀʌɿʍɻʎ� ʃɲɿ� ɸʋʉʋʏɸʀɲʎ� ;ɸʆʍʘʅɳʏʘʍɻ� ʏɻʎ� Ƀɷɻɶʀɲʎ�
ϮϬϭϭͬϴϱͬȵȵͿ�Ͳ�ɷɻʅʊʍɿʉ�ʄʉɶɿʍʏɿʃʊ�ʃɲɿ�ɳʄʄɸʎ�ɷɿɲʏɳʇɸɿʎͩ�;ɌȵȾ�ϭϰϯͬȰͬϮϴͲϬϲͲϮϬϭϰͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘

ϭϳ͘ Ɉʉ� ʆ͘� ϰϮϱϬͬϮϬϭϰ� ͨȴɿʉɿʃɻʏɿʃɹʎ� Ȱʋʄʉʐʍʏɸʑʍɸɿʎ� Ͳ� Ⱦɲʏɲʌɶɼʍɸɿʎ͕� ɇʐɶʖʘʆɸʑʍɸɿʎ� Ɂʉʅɿʃʙʆ� Ʌʌʉʍʙʋʘʆ� ʃɲɿ�
ɉʋɻʌɸʍɿʙʆ� ʏʉʐ� ȴɻʅʉʍʀʉʐ� ɈʉʅɹɲͲɈʌʉʋʉʋʉʀɻʍɻ� ȴɿɲʏɳʇɸʘʆ� ʏʉʐ� ʋ͘ɷ͘� ϯϭϴͬϭϵϵϮ� ;ȰʚϭϲϭͿ� ʃɲɿ� ʄʉɿʋɹʎ�
ʌʐɽʅʀʍɸɿʎͩ�;ɌȵȾ�ϳϰ�ͬȰͬϮϲͲϬϯͲϮϬϭϰͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ�ʃɲɿ�ɸɿɷɿʃʊʏɸʌɲ�ʏɿʎ�ɷɿɲʏɳʇɸɿʎ�ʏʉʐ�ɳʌɽʌʉʐ�ϭ͘

ϭϴ͘ Ɉʉ�ʆ͘�ϰϰϳϮͬϮϬϭϳ�ͨɇʐʆʏɲʇɿʉɷʉʏɿʃɹʎ�ɷɿɲʏɳʇɸɿʎ�ȴɻʅʉʍʀʉʐ�ʃɲɿ�ʏʌʉʋʉʋʉʀɻʍɻ�ɷɿɲʏɳʇɸʘʆ�ʏʉʐ�ʆ͘�ϰϯϴϳͬϮϬϭϲ͕�
ʅɹʏʌɲ�ɸʔɲʌʅʉɶɼʎ� ʏʘʆ�ɷɻʅʉʍɿʉʆʉʅɿʃʙʆ�ʍʏʊʖʘʆ� ʃɲɿ�ʅɸʏɲʌʌʐɽʅʀʍɸʘʆ͕�ʅɹʏʌɲ�ʃʉɿʆʘʆɿʃɼʎ�ʍʏɼʌɿʇɻʎ�ʃɲɿ�
ɸʌɶɲʍɿɲʃɹʎ� ʌʐɽʅʀʍɸɿʎ͕� ɀɸʍʉʋʌʊɽɸʍʅʉ� Ʌʄɲʀʍɿʉ� ȴɻʅʉʍɿʉʆʉʅɿʃɼʎ� ɇʏʌɲʏɻɶɿʃɼʎ� ϮϬϭϴͲϮϬϮϭ� ʃɲɿ� ʄʉɿʋɹʎ�
ɷɿɲʏɳʇɸɿʎͩ�;ɌȵȾ�ϳϰ�ͬȰͬϭϵͲϬϱͲϮϬϭϳͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘�

ϭϵ͘ Ɉʉ�ʋ͘ɷ͘�ϮϴͬϮϬϭϱ�ͨȾʘɷɿʃʉʋʉʀɻʍɻ�ɷɿɲʏɳʇɸʘʆ�ɶɿɲ�ʏɻʆ�ʋʌʊʍɴɲʍɻ�ʍɸ�ɷɻʅʊʍɿɲ�ɹɶɶʌɲʔɲ�ʃɲɿ�ʍʏʉɿʖɸʀɲͩ�;ɌȵȾ�
ϯϰͬȰͬϮϯͲϬϯͲϮϬϭϱͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘�

ϮϬ͘ Ɉʉ�ʋ͘ɷ͘�ϴϬͬϮϬϭϲ�ͨȰʆɳʄɻʗɻ�ʐʋʉʖʌɸʙʍɸʘʆ�ɲʋʊ�ʏʉʐʎ�ȴɿɲʏɳʃʏɸʎͩ�;ɌȵȾ�ϭϰϱͬȰͬϬϱͲϬϴͲϮϬϭϲͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘�

Ϯϭ͘ Ɉɻʆ� ʅɸ� ɳʌɽʌʉ� ϭϱϴͬϮϬϭϲ� Ȱʋʊʔɲʍɻ� ʏɻʎ� ȵʆɿɲʀɲʎ� Ȱʆɸʇɳʌʏɻʏɻʎ� Ȱʌʖɼʎ� ȴɻʅʉʍʀʘʆ� ɇʐʅɴɳʍɸʘʆ� ʅɸ� ɽɹʅɲ�
ͨȶɶʃʌɿʍɻ� ʏʉʐ� ΗɈʐʋʉʋʉɿɻʅɹʆʉʐ� ȵʆʏʑʋʉʐ� ɉʋɸʑɽʐʆɻʎ� ȴɼʄʘʍɻʎΗ� ;ɈȵɉȴͿ� ʏʉʐ�ɳʌɽʌʉʐ� ϳϵ� ʋɲʌ͘� ϰ� ʏʉʐ� Ɂ͘�
ϰϰϭϮͬϮϬϭϲ�;Ȱʚ� ϭϰϳͿ͕� ɶɿɲ� ɷɿɲɷɿʃɲʍʀɸʎ� ʍʑʆɲʗɻʎ� ɷɻʅʊʍɿɲʎ� ʍʑʅɴɲʍɻʎ� ʃɳʏʘ� ʏʘʆ� ʉʌʀʘʆ� ʏʘʆ� ʉɷɻɶɿʙʆͩ�
;ɌȵȾ�ϯϲϵϴͬȲͬϭϲͲϭϭͲϮϬϭϲͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘�

ϮϮ͘ Ɉɻʆ� ʐʋΖ� ɲʌɿɽʅ͘� ϭϭϵϭͬϭϰͲϬϯͲϮϬϭϳ� ʃ͘ʐ͘ɲ͘� ͨȾɲɽʉʌɿʍʅʊʎ� ʏʉʐ� ʖʌʊʆʉʐ͕� ʏʌʊʋʉʐ� ʐʋʉʄʉɶɿʍʅʉʑ� ʏɻʎ�
ɷɿɲɷɿʃɲʍʀɲʎ� ʋɲʌɲʃʌɳʏɻʍɻʎ� ʃɲɿ� ɲʋʊɷʉʍɻʎ� ʏɻʎ� ʃʌɳʏɻʍɻʎ� Ϭ͕Ϭϲй� ʐʋɹʌ� ʏɻʎ� Ȱʌʖɼʎ� ȵʇɹʏɲʍɻʎ�
Ʌʌʉɷɿʃɲʍʏɿʃʙʆ� Ʌʌʉʍʔʐɶʙʆ� ;Ȱ͘ȵ͘Ʌ͘Ʌ͘Ϳ͕� ʃɲɽʙʎ� ʃɲɿ� ʏʘʆ� ʄʉɿʋʙʆ� ʄɸʋʏʉʅɸʌɸɿʙʆ� ɸʔɲʌʅʉɶɼʎ� ʏɻʎ�
ʋɲʌɲɶʌɳʔʉʐ�ϯ͕�ʏʉʐ�ɳʌɽʌʉʐ�ϯϱϬ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�;Ȱʚ�ϭϰϳͿͩ�;ɌȵȾ�ϵϲϵͬȲͬϮϮͲϬϯͲϮϬϭϳͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘�

Ϯϯ͘ Ɉɻʆ�ʐʋ͛�ɲʌɿɽ͘�ϱϳϲϱϰͬϮϮͲϬϱͲϮϬϭϳ�ʐ͘ɲ͘�ͨɆʑɽʅɿʍɻ�ɸɿɷɿʃʊʏɸʌʘʆ�ɽɸʅɳʏʘʆ�ʄɸɿʏʉʐʌɶʀɲʎ�ʃɲɿ�ɷɿɲʖɸʀʌɿʍɻʎ�ʏʉʐ�
Ⱦɸʆʏʌɿʃʉʑ�ȸʄɸʃʏʌʉʆɿʃʉʑ�ɀɻʏʌʙʉʐ�ȴɻʅʉʍʀʘʆ� ɇʐʅɴɳʍɸʘʆ� ;ȾȸɀȴȸɇͿ�ʏʉʐ�ɉʋʉʐʌɶɸʀʉʐ�Ƀɿʃʉʆʉʅʀɲʎ�ʃɲɿ�
Ȱʆɳʋʏʐʇɻʎͩ�;ɌȵȾ�ϭϳϴϭͬȲͬϮϯͲϬϱͲϮϬϭϳͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘�

Ϯϰ͘ Ɉɿʎ�Ⱦɲʏɸʐɽʐʆʏɼʌɿɸʎ�Ƀɷɻɶʀɸʎ�ʏɻʎ�ȵʆɿɲʀɲʎ�Ȱʆɸʇɳʌʏɻʏɻʎ�Ȱʌʖɼʎ�ȴɻʅʉʍʀʘʆ�ɇʐʅɴɳʍɸʘʆ�;ȵ͘Ȱ͘Ȱ͘ȴȸ͘ɇɉ͘Ϳ͘�

Ϯϱ͘ Ɉɻʆ�ʐʋΖ�ɲʌɿɽ͘�ϭϱϴϲϵͬϭϱͲϬϱͲϮϬϭϳ�ɲʋʊʔɲʍɻ�ʏʉʐ�ɉʋʉʐʌɶʉʑ�ȵʍʘʏɸʌɿʃʙʆ�;ɌȵȾ�ϮϱϬͬɉ͘Ƀ͘ȴ͘ȴͬ͘ϮϲͲϬϱͲϮϬϭϳͿ�
ʅɸ� ʏɻʆ� ʉʋʉʀɲ� ʉ� ʃ͘� ɇʋʐʌʀɷʘʆ� Ⱦʉʃʃɿʆɳʃɻʎ� ɷɿʉʌʀʍʏɻʃɸ� ʍʏɻ� ɽɹʍɻ� ʏʉʐ� ɇʐʆʏʉʆɿʍʏɼ� ʏɻʎ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�
ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͘�

Ϯϲ͘ Ɉʉ� ʆ͘� ϮϵϰϲͬϮϬϬϭ� ͨɉʋɲʀɽʌɿɲ� ȴɿɲʔɼʅɿʍɻ͕� ɇʐʅʋʉʄɿʏɸʀɸʎ� ȴɼʅʘʆ� ʃɲɿ� Ⱦʉɿʆʉʏɼʏʘʆ� ʃɲɿ� ɳʄʄɸʎ� ɷɿɲʏɳʇɸɿʎͩ��
;ɌȵȾ�ϮϮϰ�Ȱ͛Ϳ͕�ʊʋʘʎ�ʏʌʉʋʉʋʉɿɼɽɻʃɸ�ʃɲɿ�ʍʐʅʋʄɻʌʙɽɻʃɸ�ʅɸ�ʏʉʆ�ʆ͘�ϯϮϭϮͬϬϯ�;ɌȵȾ�ϯϬϴ�Ȱ͛Ϳ͘�

Ϯϳ͘ Ɉʉ� ɳʌɽʌʉ� ϭϴ� ʏʉʐ� ʆ͘� ϰϬϳϭͬϮϬϭϮ� ͨɆʐɽʅʀʍɸɿʎ� ɶɿɲ� ʏɻʆ� ʏʉʋɿʃɼ� ɲʆɳʋʏʐʇɻ͕� ʏɻʆ� ɲʐʏʉɷɿʉʀʃɻʍɻ� ʃɲɿ� ʏɻʆ�
ɲʋʉʃɸʆʏʌʘʅɹʆɻ�ɷɿʉʀʃɻʍɻ�Ͳ��ȵʆʍʘʅɳʏʘʍɻ�Ƀɷɻɶʀɲʎ�ϮϬϬϵͬϱϬͬȵȾͩ͘�;ɌȵȾ�ϴϱ�ȰΖͿ͘�

Ϯϴ͘ Ɉɻʆ� ʐʋΖ� ɲʌɿɽʅ͘� ϱϮϭϯϴͬϮϱ͘ϭϭ͘ϮϬϬϯ� ʃ͘ʐ͘ɲ͘� ͨȾɲɽʉʌɿʍʅʊʎ� ʊʌʘʆ͕� ʋʌʉʒʋʉɽɹʍɸʘʆ͕� ʋʌʉɷɿɲɶʌɲʔʙʆ� ʃɲɿ�
ɷɿɲɷɿʃɲʍʀɲʎ� ʏʉʋʉɽɹʏɻʍɻʎ� ɸɿɷɿʃɳ� ɷɿɲʅʉʌʔʘʅɹʆʘʆ� ʋʄɲɿʍʀʘʆ͕� ɶɿɲ� ʏɻʆ� ʋʌʉɴʉʄɼ� ʐʋɲʀɽʌɿɲʎ� ɸʅʋʉʌɿʃɼʎ�
ɷɿɲʔɼʅɿʍɻʎ�͕�ʃɲʏɳ�ʏɿʎ�ɷɿɲʏɳʇɸɿʎ�ʏʉʐ�Ɂ͘ϮϵϰϲͬϮϬϬϭͩ͘�;ɌȵȾ�ϭϳϴϴͬȲͬϬϮͲϭϮͲϮϬϬϯͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ͘

Ϯϵ͘ Ɉʉ� ʐʋΖ� ɲʌɿɽ͘� ʉɿʃ͘ϮϳϮϮϲͬϬϳ͘Ϭϲ͘ϮϬϭϭ� ɹɶɶʌɲʔʉ� ʏʉʐ� ɉʋʉʐʌɶɸʀʉʐ� ȵʍʘʏɸʌɿʃʙʆ͕� Ȱʋʉʃɹʆʏʌʘʍɻʎ� ʃɲɿ�
ȸʄɸʃʏʌʉʆɿʃɼʎ�ȴɿɲʃʐɴɹʌʆɻʍɻʎ͘

ϯϬ͘ Ɉɻʆ�ʐʋΖ�ɲʌɿɽ͘�ϮϮϯϰϭͬϭϵϭϴϴͬϬϱ͘ϭϬ͘ϮϬϭϭ�ɲʋʊʔɲʍɻ�ʏʉʐ�ȳɸʆɿʃʉʑ�ȳʌɲʅʅɲʏɹɲ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�
Ȱʏʏɿʃɼʎ͕�ʅɸ�ɽɹʅɲ�ͨȱʍʃɻʍɻ�ɲʌʅʉɷɿʊʏɻʏɲʎ�ʋɸʌʀ�ʐʋɲʀɽʌɿɲʎ�ɷɿɲʔɼʅɿʍɻʎͩ͘

ϯϭ͘ Ɉɿʎ�ȵʃɽɹʍɸɿʎ�Ȱʐʏʉʗʀɲʎ�Ʌɲʌɳʆʉʅɻʎ�ɉʋɲʀɽʌɿɲʎ�ȴɿɲʔɼʅɿʍɻʎ�ʋʉʐ�ɹʖʉʐʆ�ʍʐʆʏɲʖɽɸʀ�ɲʋʊ�ʏʉʐʎ�ʐʋɲʄʄɼʄʉʐʎ�
ʏɻʎ�ȴɿɸʑɽʐʆʍɻʎ�Ʌȵ͘ɍɏ͘ɇɍ͘�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͘

ϯϮ͘ Ɉɻʆ�ʐʋ͛�ɲʌɿɽ͘�ʋʌʘʏ͘�ϴϯϰϰͬϯϱϯͬϭϱͲϬϮͲϮϬϭϵ�ɲʋʊʔɲʍɻ�ʏʉʐ�ɇʐʆʏʉʆɿʍʏɼ�ʏɻʎ�Ȱ͘ȴ͘Ȱ͘�Ηɇʑʍʏɲʍɻ͕�ʍʐɶʃʌʊʏɻʍɻ�
ʃɲɿ�ʉʌɿʍʅʊʎ�ʅɸʄʙʆ�ɸʋɿʏʌʉʋʙʆ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ�ɶɿɲ�ʏɻ�ɷɿɸʆɹʌɶɸɿɲ�ʃɲɿ�ʏɻʆ�ɸʇɹʏɲʍɻ�
ɸʆʍʏɳʍɸʘʆ�ʏʉʐ�ʍʐʆʉʋʏɿʃʉʑ�ɷɿɲɶʘʆɿʍʅʉʑ�ʋʉʐ�ɽɲ�ɷɿɸʇɲʖɽɸʀ�ʃɲʏɳ�ʏʉ�ɹʏʉʎ�ϮϬϭϵ�ɲʋʊ�ʏɻ�ȴͬʆʍɻ�Ʌȵ͘ɍɏ͘ɇɍ͕͘�
ɶɿɲ� ʏɻʆ� ʋɲʌʉʖɼ� ʐʋɻʌɸʍʀɲʎ� � ʏʉʐ� ɲʆʏɿʃɸɿʅɹʆʉʐ� ͨȰʔɲʀʌɸʍɻ� ʹ� ɲʋʉʇɼʄʘʍɻ� ʋɲʌɳʆʉʅʘʆ� ɷɿɲʔɻʅɿʍʏɿʃʙʆ�
ʋɿʆɲʃʀɷʘʆ�ʃɲɿ�ɸʋɿɶʌɲʔʙʆ�ʍʏɲ�ʊʌɿɲ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ�ͩΗ͘�

ϯϯ͘ Ɉɻʆ� ʐʋ͛� ɲʌɿɽ͘� ʋʌʘʏ͘� ϰϲϮϯͬϰϲϯͬϮϱͲϬϭͲϮϬϭϵ� ɲʋʊʔɲʍɻ� ɷɹʍʅɸʐʍɻʎ� ʋʀʍʏʘʍɻʎ� ɶɿɲ� ʏɻ� ɷɿɸʆɹʌɶɸɿɲ�
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ʍʐʆʉʋʏɿʃʉʑ� ɷɿɲɶʘʆɿʍʅʉʑ� ɶɿɲ� ʏɻʆ� ʋɲʌʉʖɼ� ʐʋɻʌɸʍɿʙʆ� ɲʔɲʀʌɸʍɻʎ� Ͳ� ɲʋʉʇɼʄʘʍɻʎ� ʋɲʌɳʆʉʅʘʆ�
ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� Θ� ɸʋɿɶʌɲʔʙʆ� ʍʏɲ� ʊʌɿɲ� ʏɻʎ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ� Ȱʏʏɿʃɼʎ͕� ʑʗʉʐʎ�
ϯϲ͘ϬϬϬ͕ϬϬΦ� ʍʏʉʆ� ȿʉɶɲʌɿɲʍʅʊ� ϮϰϮϬϵϴϵϬϬϭ� ʏʉʐ� Ɍʉʌɹɲ� ϭϵϬϭ� ȵɿɷɿʃʊʎ� Ɍʉʌɹɲʎ� ϵϵϭͲϬϭ� ʏʉʐ�
ʋʌʉʒʋʉʄʉɶɿʍʅʉʑ� ɸʇʊɷʘʆ� ʏɻʎ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ� Ȱʏʏɿʃɼʎ� ʉɿʃʉʆʉʅɿʃʉʑ� ɹʏʉʐʎ� ϮϬϭϵ� ʅɸ� ɲͬɲ�
ʃɲʏɲʖʙʌɿʍɼʎ� ʏɻʎ� ʍʏʉ� ɴɿɴʄʀʉ� ɸɶʃʌʀʍɸʘʆ� ʃɲɿ� ɸʆʏʉʄʙʆ� ʋʄɻʌʘʅɼʎ� ʏɻʎ� ɉʋɻʌɸʍʀɲʎ� ʅɲʎ͗� ϭϭϰϰϴ� ;ȰȴȰ͗�
ɏɂϵȸɃɆϭȾͲϮȴϭͿ͘�

ȴȻȰȾȸɆɉɇɇȵȻ�

ɇʐʆʉʋʏɿʃʊ�ȴɿɲɶʘʆɿʍʅʊ͕�ʅɸ�ʃʌɿʏɼʌɿʉ�ɲʆɳɽɸʍɻʎ�ʏɻʆ�ʋʄɹʉʆ�ʍʐʅʔɹʌʉʐʍɲ�ɲʋʊ�ʉɿʃʉʆʉʅɿʃɼ�ɳʋʉʗɻ�ʋʌʉʍʔʉʌɳ�
ɴɳʍɸɿ�ʏɿʅɼʎ͕�ɶɿɲ�ʏɻʆ�ʋɲʌʉʖɼ�ʐʋɻʌɸʍɿʙʆ�ɲʔɲʀʌɸʍɻʎ�Ͳ�ɲʋʉʇɼʄʘʍɻʎ�ʋɲʌɳʆʉʅʘʆ�ɷɿɲʔɻʅɿʍʏɿʃʙʆ�ʋɿʆɲʃʀɷʘʆ�
ʃɲɿ�ɸʋɿɶʌɲʔʙʆ�ʍʏɲ�ʊʌɿɲ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʍʐʆʉʄɿʃʉʑ�ʋʌʉʒʋʉʄʉɶɿʍʅʉʑ�ϯϱ͘ϵϵϭ͕ϬϬΦ�
;ʏʌɿɳʆʏɲ� ʋɹʆʏɸ� ʖɿʄɿɳɷʘʆ� ɸʆʆɿɲʃʉʍʀʘʆ� ɸʆɸʆɼʆʏɲ� ɹʆɲ� ɸʐʌʙͿ͕� ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ� ʏʉʐ� Ɍ͘Ʌ͘Ȱ͘� ɶɿɲ� ʏʉ�
ʉɿʃʉʆʉʅɿʃʊ�ɹʏʉʎ�ϮϬϭϵ͘

ȸ� ʋɲʌʉʖɼ� ʏʘʆ� ɸʆ� ʄʊɶʘ� ʐʋɻʌɸʍɿʙʆ� ʃɲʏɲʏɳʍʍɸʏɲɿ� ʍʏʉʆ� ʃʘɷɿʃʊ� ʏʉʐ� Ⱦʉɿʆʉʑ� ȿɸʇɿʄʉɶʀʉʐ� ȴɻʅʉʍʀʘʆ�
ɇʐʅɴɳʍɸʘʆ�;�WsͿ͗�ϰϱϮϮϬϬϬϬ͘�

Ɉʉ�ʍʐʅɴɲʏɿʃʊ�ɲʆʏɿʃɸʀʅɸʆʉ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ȴɿɲʃɼʌʐʇɻʎ�ʋɸʌɿɶʌɳʔɸʏɲɿ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�Ȼ�ʃɲɿ�ɲʆɲʔɹʌɸʏɲɿ�ʍʏɻʆ͗��

Ʌɲʌʉʖɼ�ʐʋɻʌɸʍɿʙʆ�ɲʔɲʀʌɸʍɻʎ�Ͳ�ɲʋʉʇɼʄʘʍɻʎ�ʋɲʌɳʆʉʅʘʆ�ɷɿɲʔɻʅɿʍʏɿʃʙʆ�ʋɿʆɲʃʀɷʘʆ�Θ�ɸʋɿɶʌɲʔʙʆ�ʍʏɲ�
ʊʌɿɲ� ʏɻʎ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ� Ȱʏʏɿʃɼʎ ;�Ws͗� ϰϱϮϮϬϬϬϬͲϬͿ� ʍʐʆʉʄɿʃɼʎ� ʋʌʉʒʋʉʄʉɶɿʍɽɸʀʍɲʎ� ɲʇʀɲʎ�
ϯϱ͘ϵϵϭ͕ϬϬΦ�ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ�Ɍ͘Ʌ͘Ȱ͘�Ϯϰй�;ʖʘʌʀʎ�Ɍ͘Ʌ͘Ȱ͗͘�Ϯϵ͘ϬϮϱ͕ϬϬΦͿ͘�

Ʌʌʉʍʔʉʌɹʎ� ɶʀʆʉʆʏɲɿ� ɷɸʃʏɹʎ� ɶɿɲ� ʏʉ� ʍʑʆʉʄʉ� ʏʘʆ� ʋɲʌɸʖʊʅɸʆʘʆ� ʐʋɻʌɸʍɿʙʆ� ʅɸ� ɴɳʍɻ� ʏʉʐʎ� Ʌʀʆɲʃɸʎ� ʏʉʐ�
Ʌɲʌɲʌʏɼʅɲʏʉʎ�/͘�

ȸ� ʋɲʌʉʑʍɲ� ʍʑʅɴɲʍɻ� ʖʌɻʅɲʏʉɷʉʏɸʀʏɲɿ� ɲʋʊ� ʏʉʆ� ʋʌʉʒʋʉʄʉɶɿʍʅʊ� ɸʇʊɷʘʆ� ʏɻʎ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ�
Ȱʏʏɿʃɼʎ� ;ɸʔɸʇɼʎ� Ȱ͘ȴ͘Ȱ͘Ϳ͘� ȸ� ɷɲʋɳʆɻ� ɶɿɲ� ʏɻʆ� ɸʆ� ʄʊɶʘ�ʍʑʅɴɲʍɻ� ɴɲʌʑʆɸɿ� ʏʉʆ�ȿʉɶɲʌɿɲʍʅʊ� ϮϰϮϬϵϴϵϬϬϭ͕� ʅɸ�
ʍʖɸʏɿʃɼ�ʋʀʍʏʘʍɻ�ʏʉʐ�ʋʌʉʒʋʉʄʉɶɿʍʅʉʑ�ɶɿɲ�ʏʉ�ʉɿʃʉʆʉʅɿʃʊ�ɹʏʉʎ�ϮϬϭϵ�ʏʉʐ�Ɍʉʌɹɲ�ϭϵϬϭ�ȵɿɷɿʃʊʎ�Ɍʉʌɹɲʎ�ϵϵϭͲ
Ϭϭ͕�ɴɳʍɸɿ�ʏɻʎ�ʐʋ͛�ɲʌɿɽ͘�ʋʌʘʏ͘�ϰϲϮϯͬϰϲϯͬϮϱͲϬϭͲϮϬϭϵ�ɲʋʊʔɲʍɻʎ�ɷɹʍʅɸʐʍɻʎ�ʋʀʍʏʘʍɻʎ͘��

Ʌʌʉʍʔʉʌɹʎ� ɶʀʆʉʆʏɲɿ� ɷɸʃʏɹʎ� ɶɿɲ� ʏʉ� ʍʑʆʉʄʉ� ʏʘʆ� ʋɲʌɸʖʊʅɸʆʘʆ� ʐʋɻʌɸʍɿʙʆ� ʃɲɿ� ɷɸʆ� ʃʌʀʆɸʏɲɿ� ʍʃʊʋɿʅɻ� ɻ�
ʐʋʉɷɿɲʀʌɸʍɻ�ʏɻʎ�ɸʆ�ʄʊɶʘ�ʍʑʅɴɲʍɻʎ�ʍɸ�Ɉʅɼʅɲʏɲ͕�ʃɲɽʙʎ�ɻ�ʋɲʌʉʖɼ�ʏʘʆ�ʐʋɻʌɸʍɿʙʆ�ɸʀʆɲɿ�ʃɲɽʉʄɿʃɼ͘�ɀɸ�ʏʉʆ�
ʏʌʊʋʉ�ɲʐʏʊ�ɷɿɸʐʃʉʄʑʆɸʏɲɿ�ɻ�ʋɲʌɲʃʉʄʉʑɽɻʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʃɲɿ�ɻ�ʉʅɲʄɼ�ɸʃʏɹʄɸʍɼ�ʏɻʎ͕�ɸʆʙ�ʏɲʐʏʊʖʌʉʆɲ�
ɷɿɲʍʔɲʄʀɺɸʏɲɿ�ɻ�ɲʇɿʉʋɿʍʏʀɲ�ʏʘʆ�ʋɲʌɸʖʊʅɸʆʘʆ�ʐʋɻʌɸʍɿʙʆ͕�ɷɿɲʏɻʌɸʀʏɲɿ�ʉ�ɲʆʏɲɶʘʆɿʍʅʊʎ�ʃɲɿ�ɸʋɿʏʐɶʖɳʆɸʏɲɿ�
ʅɸʀʘʍɻ�ʏʉʐ�ʃʊʍʏʉʐʎ͘�

Ⱦʌɿʏɼʌɿʉ� ɲʆɳɽɸʍɻʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ɸʀʆɲɿ� ɻ� ʋʄɹʉʆ� ʍʐʅʔɹʌʉʐʍɲ� ɲʋʊ�ʉɿʃʉʆʉʅɿʃɼ� ɳʋʉʗɻ� ʋʌʉʍʔʉʌɳ� ɴɳʍɸɿ�
ʏɿʅɼʎ͘�ȸ�ʍʐʆʉʄɿʃɼ�ʋʌʉʍʔɸʌʊʅɸʆɻ�ʏɿʅɼ�ʖʘʌʀʎ�Ɍ͘Ʌ͘Ȱ͘�ɽɲ�ʄɻʔɽɸʀ�ʐʋʊʗɻ�ɶɿɲ�ʏɻ�ʍʑɶʃʌɿʍɻ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͘�

ȸ� ȴɿɲʃɼʌʐʇɻ͕� ɻ� ɲʆɳɽɸʍɻ� ʃɲɿ� ɻ� ɸʃʏɹʄɸʍɻ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ʍʑʅɴɲʍɻʎ� ɷɿɹʋɸʏɲɿ� ɲʋʊ� ʏɻʆ� ɲʆʘʏɹʌʘ� ʃɸʀʅɸʆɻ�
ʆʉʅʉɽɸʍʀɲ͕�ʏɿʎ�ʃɲʏʚ�ɸʇʉʐʍɿʉɷʊʏɻʍɻ�ɲʐʏɼʎ�ɸʃɷʉɽɸʀʍɸʎ�ʃɲʆʉʆɿʍʏɿʃɹʎ�ʋʌɳʇɸɿʎ�ʃɲɿ�ʏʘʆ�ʄʉɿʋʙʆ�ɷɿɲʏɳʇɸʘʆ�ʋʉʐ�
ɲʆɲʔɹʌʉʆʏɲɿ� ʌɻʏɳ�ɼ�ɲʋʉʌʌɹʉʐʆ�ɲʋʊ� ʏɲ�ʉʌɿɺʊʅɸʆɲ�ʍʏɲ� ʍʐʅɴɲʏɿʃɳ� ʏɸʑʖɻ� ʏɻʎ�ʋɲʌʉʑʍɲʎ͕� ʃɲɽʙʎ� ʃɲɿ� ʏʉʐ�
ʍʐʆʊʄʉʐ� ʏʘʆ� ɷɿɲʏɳʇɸʘʆ� ʏʉʐ� ɲʍʔɲʄɿʍʏɿʃʉʑ͕� ɸʌɶɲʏɿʃʉʑ͕� ʃʉɿʆʘʆɿʃʉʑ͕� ʋɸʌɿɴɲʄʄʉʆʏɿʃʉʑ� ʃɲɿ� ʔʉʌʉʄʉɶɿʃʉʑ�
ɷɿʃɲʀʉʐ� ʋʉʐ� ɷɿɹʋɸɿ� ʏɻʆ� ɲʆɳɽɸʍɻ� ʃɲɿ� ɸʃʏɹʄɸʍɻ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ʍʑʅɴɲʍɻʎ͕� ɹʍʏʘ� ʃɲɿ� ɲʆ� ɷɸʆ� ɲʆɲʔɹʌʉʆʏɲɿ�
ʌɻʏɳ�ʋɲʌɲʋɳʆʘ͘

Ƀ�ɷɿɲɶʘʆɿʍʅʊʎ�ɽɲ�ɷɿɸʇɲʖɽɸʀ ɸʆʙʋɿʉʆ�ʏɻʎ�ɲʌʅʊɷɿɲʎ�ȵʋɿʏʌʉʋɼʎ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʏɻʆ�
Ɉɸʏɳʌʏɻ�ϭϳ�Ȱʋʌɿʄʀʉʐ�ϮϬϭϵ�ʃɲɿ�ʙʌɲ�ϭϬ͗ϬϬ�ʋ͘ʅ͘�ʍʏʉ�ʃʏʀʌɿʉ�ʋʉʐ�ʍʏɸɶɳɺɸʏɲɿ�ɻ�ȴɿɸʑɽʐʆʍɻ�Ʌɸʌɿɴɳʄʄʉʆʏʉʎ�ʃɲɿ�
ɍʘʌɿʃʉʑ�ɇʖɸɷɿɲʍʅʉʑ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ɸʋʀ�ʏɻʎ�ʉɷʉʑ�ȿ͘�ɀɸʍʉɶɸʀʘʆ�Ϯϯϵ͕�Ɉ͘Ⱦ͘�ϭϱϰϱϭ͕�
Ɂɹʉ�Ɏʐʖɿʃʊ͕�ʍʏʉʆ�ϭʉ�ʊʌʉʔʉ͘�

Ƀɿ� ɸʆɷɿɲʔɸʌʊʅɸʆʉɿ�ʃɲʄʉʑʆʏɲɿ� ʆɲ�ʐʋʉɴɳʄʉʐʆ�ɼ� ʆɲ�ɲʋʉʍʏɸʀʄʉʐʆ� ʏɿʎ� ɹɶɶʌɲʔɸʎ�ʋʌʉʍʔʉʌɹʎ� ʏʉʐʎ͕�ʅɹʍɲ�ʍɸ�
ʍʔʌɲɶɿʍʅɹʆʉ�ʔɳʃɸʄʉ͕�ʍʏʉ�Ɉʅɼʅɲ� ȳʌɲʅʅɲʏɸʀɲʎ� ʏɻʎ�ȴɿɸʑɽʐʆʍɻʎ�Ʌɸʌɿɴɳʄʄʉʆʏʉʎ� ʃɲɿ� ɍʘʌɿʃʉʑ�ɇʖɸɷɿɲʍʅʉʑ�
ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕� ɸʋʀ�ʏɻʎ�ȿɸʘʔ͘�ɀɸʍʉɶɸʀʘʆ�Ϯϯϵ͕�Ɉ͘Ⱦ͘�ϭϱϰϱϭ͕�Ɂɹʉ�Ɏʐʖɿʃʊ�ʍʏʉʆ�ϭʉ
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ʊʌʉʔʉ͕�ʏʉ�ɲʌɶʊʏɸʌʉ�ʅɹʖʌɿ�ʃɲɿ�ʏɻʆ�ʋʌʉɻɶʉʑʅɸʆɻ�ʏɻʎ�ɻʅɹʌɲʎ�ɷɿɸʆɹʌɶɸɿɲʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ͕�ɷɻʄɲɷɼ�ʏɻʆ�
Ɉʌʀʏɻ� ϭϲ� Ȱʋʌɿʄʀʉʐ� ϮϬϭϵ� ʃɲɿ� ʙʌɲ� ϭϰ͗ϬϬʅ͘ʅ͘� Ʌʌʉʍʔʉʌɳ� ʋʉʐ� ʃɲʏɲʏʀɽɸʏɲɿ� ʅɸʏɳ� ʏɻʆ� ʙʌɲ� ɲʐʏɼ� ɸʀʆɲɿ�
ɸʃʋʌʊɽɸʍʅɻ͕� ʃʌʀʆɸʏɲɿ� ɲʋɲʌɳɷɸʃʏɻ� ʃɲɿ� ɸʋɿʍʏʌɹʔɸʏɲɿ� ʖʘʌʀʎ� ʆɲ� ɲʋʉʍʔʌɲɶɿʍʏɸʀ͘� Ʌʌʉʍʔʉʌɹʎ͕� ʉɿ� ʉʋʉʀɸʎ�
ʐʋʉɴʄɼɽɻʃɲʆ� ɼ� ʏɲʖʐɷʌʉʅɼɽɻʃɲʆ� ɹɶʃɲɿʌɲ͕� ɲʄʄɳ� ɷɸʆ� ɹʔɽɲʍɲʆ� ɹɶʃɲɿʌɲ� ʍʏɻʆ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻ� ȴɿʉʀʃɻʍɻ�
Ȱʏʏɿʃɼʎ�ɸʋɿʍʏʌɹʔʉʆʏɲɿ�ʃɲɿ�ɲʐʏɹʎ�ʍʏʉʐʎ�ʋʌʉʍʔɹʌʉʆʏɸʎ͕�ʖʘʌʀʎ�ʆɲ�ɲʋʉʍʔʌɲɶɿʍʏʉʑʆ͘����

Ƀɿ� ʋʌʉʍʔʉʌɹʎ� ɿʍʖʑʉʐʆ� ʃɲɿ� ɷɸʍʅɸʑʉʐʆ� ʏʉʐʎ� ʍʐʅʅɸʏɹʖʉʆʏɸʎ� ɶɿɲ� ʖʌʉʆɿʃʊ� ɷɿɳʍʏɻʅɲ� ϭϮϬ� ɻʅɸʌʙʆ͕� ʋʉʐ�
ʐʋʉʄʉɶʀɺɸʏɲɿ�ɲʋʊ�ʏɻʆ�ɸʋʉʅɹʆɻ�ʏɻʎ�ɻʅɸʌʉʅɻʆʀɲʎ�ɷɿɸʆɹʌɶɸɿɲʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ͕�ʃɲɽʙʎ�ʃɲɿ�ɶɿɲ�ʏʉʆ�ʖʌʊʆʉ�
ʋʉʐ�ɲʋʉɷɹʖɽɻʃɲʆ�ɲʐʏʉʀ�ʆɲ�ʋɲʌɲʏɸʀʆʉʐʆ�ʏɻʆ�ʋʌʉʍʔʉʌɳ�ʏʉʐʎ͘

Ɉɲ�ɹɶɶʌɲʔɲ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ɷɿɲɷɿʃɲʍʀɲʎ�ʍʑʆɲʗɻʎ�ʍʑʅɴɲʍɻʎ�ɸʀʆɲɿ�ʏɲ�ɲʃʊʄʉʐɽɲ͗��

x ɻ� ʋɲʌʉʑʍɲ� ȴɿɲʃɼʌʐʇɻ� ʅɸ� ʏɲ� ʋɲʌɲʌʏɼʅɲʏɳ� ʏɻʎ� ʋʉʐ� ɲʋʉʏɸʄʉʑʆ� ɸʆɿɲʀʉ� ʃɲɿ� ɲʆɲʋʊʍʋɲʍʏʉ� ʅɹʌʉʎ�
ɲʐʏɼʎ��

x ʏʉ�Ɉʐʋʉʋʉɿɻʅɹʆʉ�ȶʆʏʐʋʉ�ɉʋɸʑɽʐʆɻʎ�ȴɼʄʘʍɻʎ�;Ɉ͘ȵ͘ɉ͘ȴ͘Ϳ�

x ʉɿ� ʍʐʅʋʄɻʌʘʅɲʏɿʃɹʎ� ʋʄɻʌʉʔʉʌʀɸʎ� ʋʉʐ� ʏʐʖʊʆ� ʋɲʌɹʖʉʆʏɲɿ� ʍʏʉ� ʋʄɲʀʍɿʉ� ʏɻʎ� ɷɿɲɷɿʃɲʍʀɲʎ� ɲʋʊ� ʏɻʆ�
Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ͕�ɿɷʀʘʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɿʎ�ʋʌʉɷɿɲɶʌɲʔɹʎ�ʃɲɿ�ʏɲ�ʍʖɸʏɿʃɳ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�

x ʏʉ�ʍʖɹɷɿʉ�ʏɻʎ�ʍʑʅɴɲʍɻʎ

Ɉɲ�ɹɶɶʌɲʔɲ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ɹʖʉʐʆ�ʍʐʆʏɲʖɽɸʀ�ʍʏɻʆ�ɸʄʄɻʆɿʃɼ�ɶʄʙʍʍɲ͘�Ɉʐʖʊʆ�ɸʆʍʏɳʍɸɿʎ�ʐʋʉɴɳʄʄʉʆʏɲɿ�ʍʏɻʆ�
ɸʄʄɻʆɿʃɼ� ɶʄʙʍʍɲ͘� Ƀɿ� ʋʌʉʍʔʉʌɹʎ͕� ʏɲ� ʋɸʌɿʄɲʅɴɲʆʊʅɸʆɲ� ʍɸ� ɲʐʏɹʎ� ʍʏʉɿʖɸʀɲ� ʃɲɿ� ʏɲ� ɲʋʉɷɸɿʃʏɿʃɳ� ɹɶɶʌɲʔɲ�
ʍʐʆʏɳʍʍʉʆʏɲɿ� ʍʏɻʆ� ɸʄʄɻʆɿʃɼ� ɶʄʙʍʍɲ� ɼ� ʍʐʆʉɷɸʑʉʆʏɲɿ� ɲʋʊ� ɸʋʀʍɻʅɻ� ʅɸʏɳʔʌɲʍɼ� ʏʉʐʎ� ʍʏɻʆ� ɸʄʄɻʆɿʃɼ�
ɶʄʙʍʍɲ͘� ɇʏɲ� ɲʄʄʉɷɲʋɳ� ɷɻʅʊʍɿɲ� ɹɶɶʌɲʔɲ� ʃɲɿ� ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ� ɸʔɲʌʅʊɺɸʏɲɿ� ɻ� ɇʐʆɽɼʃɻ� ʏɻʎ� ɍɳɶɻʎ� ʏɻʎ�
ϱ͘ϭϬ͘ϭϵϲϭ͕�ʋʉʐ�ʃʐʌʙɽɻʃɸ�ʅɸ�ʏʉ�ʆ͘�ϭϰϵϳͬϭϵϴϰ�;ȰʚϭϴϴͿ͘�Ⱦɳɽɸ�ʅʉʌʔɼʎ�ɸʋɿʃʉɿʆʘʆʀɲ�ʅɸ�ʏɻʆ�ɲʆɲɽɹʏʉʐʍɲ�ɲʌʖɼ͕�
ʃɲɽʙʎ�ʃɲɿ�ʅɸʏɲʇʑ�ɲʐʏɼʎ�ʃɲɿ�ʏʉʐ�ɲʆɲɷʊʖʉʐ͕�ɽɲ�ɶʀʆʉʆʏɲɿ�ʐʋʉʖʌɸʘʏɿʃɳ�ʍʏɻʆ�ɸʄʄɻʆɿʃɼ�ɶʄʙʍʍɲ͘�

ɅȰɆȰɆɈȸɀȰɈȰ�Ɉȸɇ�ȴȻȰȾȸɆɉɂȸɇ�

ϭ͘� ȰɁȰȿɉɈȻȾȸ�ɅȵɆȻȳɆȰɌȸ�ɌɉɇȻȾɃɉ�ȾȰȻ�ɃȻȾɃɁɃɀȻȾɃɉ�
ȰɁɈȻȾȵȻɀȵɁɃɉ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ�

ɅȰɆȰɆɈȸɀȰ�/�

Ϯ͘� ɉɅɃȴȵȻȳɀȰ�ɅȻɁȰȾȰ�ɇɉɀɀɃɆɌɏɇȸɇ� ɅȰɆȰɆɈȸɀȰ�//�

ϯ͘� ɈɉɅɃɅɃȻȸɀȵɁɃ�ȵɁɈɉɅɃ�ɉɅȵɉȺɉɁȸɇ�ȴȸȿɏɇȸɇ� ɅȰɆȰɆɈȸɀȰ�///�

ϰ͘� ɉɅɃȴȵȻȳɀȰ�ȵȳȳɉȸɈȻȾȸɇ�ȵɅȻɇɈɃȿȸɇ�ȾȰȿȸɇ�ȵȾɈȵȿȵɇȸɇ� ɅȰɆȰɆɈȸɀȰ�/s�

ϱ͘� ɉɅɃȴȵȻȳɀȰ�ɃȻȾɃɁɃɀȻȾȸɇ�ɅɆɃɇɌɃɆȰɇ� ɅȰɆȰɆɈȸɀȰ�s�

ϲ͘� ɇɍȵȴȻɃ�ɇɉɀȲȰɇȸɇ� ɅȰɆȰɆɈȸɀȰ�sȻ�

Ƀɿ� ɸɶɶʐɻʏɿʃɹʎ� ɸʋɿʍʏʉʄɹʎ� ʏʉʐ� ɳʌɽʌʉʐ� ϯ͘ϭ� ɸʃɷʀɷʉʆʏɲɿ� ɲʋʊ� ʋɿʍʏʘʏɿʃɳ� ɼ� ʖʌɻʅɲʏʉɷʉʏɿʃɳ� ɿɷʌʑʅɲʏɲ� ʋʉʐ�
ʄɸɿʏʉʐʌɶʉʑʆ�ʆʊʅɿʅɲ�ʍʏɲ�ʃʌɳʏɻ�ʹ�ʅɹʄɻ�ʏɻʎ�ȶʆʘʍɻʎ�ɼ�ʏʉʐ�ȵʐʌʘʋɲʁʃʉʑ�Ƀɿʃʉʆʉʅɿʃʉʑ�ɍʙʌʉʐ�ɼ�ʍʏɲ�ʃʌɳʏɻ�ʹ�
ʅɹʄɻ�ʏɻʎ�ɇ͘ȴ͘ɇ͘�ʋʉʐ�ʃʐʌʙɽɻʃɸ�ʅɸ�ʏʉ�ʆ͘�Ϯϱϭϯͬϭϵϵϳ�;ȰʚϭϯϵͿ�ʃɲɿ�ɹʖʉʐʆ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏɿʎ�ɿʍʖʑʉʐʍɸʎ�ɷɿɲʏɳʇɸɿʎ͕�
ʏʉ� ɷɿʃɲʀʘʅɲ� ɲʐʏʊ͘� ɀʋʉʌʉʑʆ� ɸʋʀʍɻʎ� ʆɲ� ɸʃɷʀɷʉʆʏɲɿ� ɲʋʊ� ʏʉ� ȵ͘Ɉ͘Ȱ͘Ȱ͘� ʹ� Ɉ͘ɇ͘ɀ͘ȵ͘ȴ͘ȵ͘� ɼ� ʆɲ� ʋɲʌɹʖʉʆʏɲɿ� ʅɸ�
ɶʌɲʅʅɳʏɿʉ� ʏʉʐ� Ɉɲʅɸʀʉʐ� Ʌɲʌɲʃɲʏɲɽɻʃʙʆ� ʃɲɿ� ȴɲʆɸʀʘʆ� ʅɸ� ʋɲʌɲʃɲʏɳɽɸʍɻ� ʍɸ� ɲʐʏʊ� ʏʉʐ� ɲʆʏʀʍʏʉɿʖʉʐ�
ʖʌɻʅɲʏɿʃʉʑ�ʋʉʍʉʑ͘�Ȱʆ�ʍʐʍʏɲɽɸʀ�ʋɲʌɲʃɲʏɲɽɼʃɻ�ʅɸ�ɶʌɲʅʅɳʏɿʉ�ʋɲʌɲʃɲʏɳɽɸʍɻʎ� ʖʌɸʉɶʌɳʔʘʆ�ʍʏʉ�Ɉɲʅɸʀʉ�
Ʌɲʌɲʃɲʏɲɽɻʃʙʆ�ʃɲɿ�ȴɲʆɸʀʘʆ͕� ʏɲ� ʏʉʃʉʅɸʌʀɷɿɲ�ɼ�ʅɸʌʀʍʅɲʏɲ�ʋʉʐ�ʄɼɶʉʐʆ� ʃɲʏɳ� ʏɻ�ɷɿɳʌʃɸɿɲ� ʏɻʎ� ɸɶɶʑɻʍɻʎ�
ɸʋɿʍʏʌɹʔʉʆʏɲɿ�ʅɸʏɳ�ʏɻ�ʄɼʇɻ�ʏʉʐʎ�ʍʏʉʆ�ʐʋɹʌ�ʉʐ�ɻ�ɸɶɶʑɻʍɻ�ʉɿʃʉʆʉʅɿʃʊ�ʔʉʌɹɲ͘�Ɉɲ�ɲʆʏʀʍʏʉɿʖɲ�ɹɶɶʌɲʔɲ�ʏʘʆ�
ɸɶɶʐɼʍɸʘʆ͕�ɲʆ�ɷɸʆ�ɸʀʆɲɿ�ɷɿɲʏʐʋʘʅɹʆɲ�ʍʏɻʆ�ȵʄʄɻʆɿʃɼ͕�ɽɲ�ʍʐʆʉɷɸʑʉʆʏɲɿ�ɲʋʊ�ɸʋʀʍɻʅɻ�ʅɸʏɳʔʌɲʍɻ͕�ɲʄʄɿʙʎ�
ɻ� ʋʌʉʍʔʉʌɳ� ɲʋʉʌʌʀʋʏɸʏɲɿ͘� Ƀɿ� ɸɶɶʐɻʏɿʃɹʎ� ɸʋɿʍʏʉʄɹʎ� ɸʃɷʀɷʉʆʏɲɿ� ʃɲʏ͛� ɸʋɿʄʉɶɼ� ʏʘʆ� ʉɿʃʉʆʉʅɿʃʙʆ� ʔʉʌɹʘʆ�
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ɲʋʊ�ɹʆɲʆ�ɼ�ʋɸʌɿʍʍʊʏɸʌʉʐʎ�ɸʃɷʊʏɸʎ�ʏɻʎ�ʋɲʌɲʋɳʆʘ�ʋɲʌɲɶʌɳʔʉʐ͘�

Ƀɿ�ɸɶɶʐɼʍɸɿʎ�ɲʐʏɹʎ�ʋɸʌɿʄɲʅɴɳʆʉʐʆ�ʃɲʏ͛�ɸʄɳʖɿʍʏʉʆ�ʏɲ�ɲʃʊʄʉʐɽɲ�ʍʏʉɿʖɸʀɲ͗�ɲͿ�ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ɹʃɷʉʍɻʎ͕�ɴͿ�
ʏʉʆ� ɸʃɷʊʏɻ͕� ɶͿ� ʏɻʆ�ɲʆɲɽɹʏʉʐʍɲ�ɲʌʖɼ�ʋʌʉʎ� ʏɻʆ� ʉʋʉʀɲ�ɲʋɸʐɽʑʆʉʆʏɲɿ͕� ɷͿ� ʏʉʆ�ɲʌɿɽʅʊ� ʏɻʎ� ɸɶɶʑɻʍɻʎ͕� ɸͿ� ʏʉ�
ʋʉʍʊ�ʋʉʐ�ʃɲʄʑʋʏɸɿ�ɻ�ɸɶɶʑɻʍɻ͕�ʍʏͿ� ʏɻʆ�ʋʄɼʌɻ�ɸʋʘʆʐʅʀɲ͕� ʏʉʆ�Ȱ͘Ɍ͘ɀ͘�ʃɲɿ�ʏɻ�ɷɿɸʑɽʐʆʍɻ�ʏʉʐ�ʉɿʃʉʆʉʅɿʃʉʑ�
ʔʉʌɹɲ�ʐʋɹʌ�ʏʉʐ�ʉʋʉʀʉʐ�ɸʃɷʀɷɸʏɲɿ�ɻ�ɸɶɶʑɻʍɻ�;ʍʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ɹʆʘʍɻʎ�ɲʆɲɶʌɳʔʉʆʏɲɿ�ʊʄɲ�ʏɲ�ʋɲʌɲʋɳʆʘ�
ɶɿɲ�ʃɳɽɸ�ʅɹʄʉʎ�ʏɻʎ�ɹʆʘʍɻʎͿ͕�ɺͿ�ʏʉʐʎ�ʊʌʉʐʎ�ʊʏɿ͗�ɲɲͿ�ɻ�ɸɶɶʑɻʍɻ�ʋɲʌɹʖɸʏɲɿ�ɲʆɹʃʃʄɻʏɲ�ʃɲɿ�ɲʆɸʋɿʔʑʄɲʃʏɲ͕�ʉ�
ɷɸ�ɸʃɷʊʏɻʎ�ʋɲʌɲɿʏɸʀʏɲɿ�ʏʉʐ�ɷɿʃɲɿʙʅɲʏʉʎ�ʏɻʎ�ɷɿɲɿʌɹʍɸʘʎ�ʃɲɿ�ʏɻʎ�ɷɿɺɼʍɸʘʎ͕�ʅɸ�ʏɻʆ�ɸʋɿʔʑʄɲʇɻ�ʏɻʎ�ɲʆʘʏɹʌʘ�
ʋɲʌɲɶʌɳʔʉʐ� ʃɲɿ� ɴɴͿ� ʊʏɿ� ʍɸ� ʋɸʌʀʋʏʘʍɻ� ʃɲʏɳʋʏʘʍɻʎ� ɲʐʏɼʎ͕� ʏʉ� ʋʉʍʊ� ʏɻʎ� ʃɲʏɳʋʏʘʍɻʎ� ʐʋʊʃɸɿʏɲɿ� ʍʏʉ�
ɸʃɳʍʏʉʏɸ� ɿʍʖʑʉʆ� ʏɹʄʉʎ� ʖɲʌʏʉʍɼʅʉʐ͕� ɻͿ� ʏɲ� ʍʏʉɿʖɸʀɲ� ʏɻʎ� ʍʖɸʏɿʃɼʎ� ȴɿɲʃɼʌʐʇɻʎ� ʃɲɿ� ʏɻʆ� ʃɲʏɲʄɻʃʏɿʃɼ�
ɻʅɸʌʉʅɻʆʀɲ� ʐʋʉɴʉʄɼʎ� ʋʌʉʍʔʉʌʙʆ͕� ɽͿ� ʏɻʆ� ɻʅɸʌʉʅɻʆʀɲ� ʄɼʇɻʎ� ɼ� ʏʉʆ� ʖʌʊʆʉ� ɿʍʖʑʉʎ� ʏɻʎ� ɸɶɶʑɻʍɻʎ͕� ɿͿ� ʏɻʆ�
ɲʆɳʄɻʗɻ�ʐʋʉʖʌɹʘʍɻʎ�ɲʋʊ�ʏʉʆ�ɸʃɷʊʏɻ�ʏɻʎ�ɸɶɶʑɻʍɻʎ�ʆɲ�ʃɲʏɲɴɳʄɸɿ�ʏʉ�ʋʉʍʊ�ʏɻʎ�ɸɶɶʑɻʍɻʎ�ʉʄɿʃɳ�ɼ�ʅɸʌɿʃɳ�
ɸʆʏʊʎ�ʋɹʆʏɸ�;ϱͿ�ɻʅɸʌʙʆ�ʅɸʏɳ�ɲʋʊ�ɲʋʄɼ�ɹɶɶʌɲʔɻ�ɸɿɷʉʋʉʀɻʍɻ�ɸʃɸʀʆʉʐ�ʋʌʉʎ�ʏʉʆ�ʉʋʉʀʉ�ɲʋɸʐɽʑʆɸʏɲɿ�ʃɲɿ�ɿɲͿ�
ʍʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʏʘʆ�ɸɶɶʐɼʍɸʘʆ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ�ʃɲɿ�ʋʌʉʃɲʏɲɴʉʄɼʎ͕�ʏʉʆ�ɲʌɿɽʅʊ�ʃɲɿ�ʏʉʆ�ʏʀʏʄʉ�ʏɻʎ�ʍʖɸʏɿʃɼʎ�
ʍʑʅɴɲʍɻʎ͘�

ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɸʋɿʃʉɿʆʘʆɸʀ�ʅɸ�ʏʉʐʎ�ɸʃɷʊʏɸʎ�ʏʘʆ�ɸɶɶʐɻʏɿʃʙʆ�ɸʋɿʍʏʉʄʙʆ�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɷɿɲʋɿʍʏʙʍɸɿ�
ʏɻʆ�ɸɶʃʐʌʊʏɻʏɳ�ʏʉʐʎ͘�

ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɷɿɲʏɻʌɸʀ�ʏʉ�ɷɿʃɲʀʘʅɲ�ʏɻʎ�ɸʋɲʆɲʋʌʉʃɼʌʐʇɻʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ�ʅɸ�ʏʌʉʋʉʋʉʀɻʍɻ�ɼ�ʅɻ�
ʏʘʆ� ʊʌʘʆ� ʃɲɿ� ʋʌʉɷɿɲɶʌɲʔʙʆ� ʏɻʎ� ȴɿɲʃɼʌʐʇɻʎ͕� ʏɻʎ� ɲʆɲɴʉʄɼʎ� ɼ� ʏɻʎ� ɲʃʑʌʘʍɻʎ� ʏʉʐ� ɷɿɲɶʘʆɿʍʅʉʑ� ɼ� ʏɻʎ�
ʐʋɲʆɲʖʙʌɻʍɼʎ� ʏɻʎ� ɲʋʊ� ʏɻʆ� ɸʆ� ʄʊɶʘ� ʋʌʉʅɼɽɸɿɲ� ʍɸ� ʃɳɽɸ� ʍʏɳɷɿʉ� ʏɻʎ� ɷɿɲɷɿʃɲʍʀɲʎ͕� ʖʘʌʀʎ� ʐʋʉʖʌɹʘʍɻ�
ʃɲʏɲɴʉʄɼʎ�ɲʋʉɺɻʅʀʘʍɻʎ�ɸʇ�ɲʐʏʉʑ�ʏʉʐ�ʄʊɶʉʐ�ʍʏʉʐʎ�ʐʋʉʗɻʔʀʉʐʎ͘�ȸ�ʍʐʅʅɸʏʉʖɼ�ʍʏʉ�ɷɿɲɶʘʆɿʍʅʊ�ɶʀʆɸʏɲɿ�ʅɸ�
ɸʐɽʑʆɻ� ʏʉʐ� ʐʋʉʗɻʔʀʉʐ͕� ʉ� ʉʋʉʀʉʎ� ɸʇ� ɲʐʏʉʑ� ʃɲɿ� ʅʊʆʉ� ʏʉʐ� ʄʊɶʉʐ� ɷɸʆ� ɲʆʏʄɸʀ� ɷɿʃɲʀʘʅɲ� ɲʋʉɺɻʅʀʘʍɻʎ͘�ȸ�
ʍʐʅʅɸʏʉʖɼ� ʍʏʉ� ɷɿɲɶʘʆɿʍʅʊ� ʍʐʆɸʋɳɶɸʏɲɿ� ʋʄɼʌɻ� ɲʋʉɷʉʖɼ� ɸʃ� ʅɹʌʉʐʎ� ʏʉʐ� ʐʋʉʗɻʔʀʉʐ� ʏʘʆ� ʊʌʘʆ�
ɷɿɸʆɹʌɶɸɿɲʎ� ʏʉʐ� ɷɿɲɶʘʆɿʍʅʉʑ͕� ʊʋʘʎ� ɸʇɸɿɷɿʃɸʑʉʆʏɲɿ� ʍʏɻʆ� ʋɲʌʉʑʍɲ� ʍʏʉ� ʍʑʆʉʄʊ� ʏʉʐʎ͘� Ƀʋʉɿɸʍɷɼʋʉʏɸ�
ɷɲʋɳʆɸʎ� ɲʆɲʄɼʔɽɻʃɲʆ� ɶɿɲ� ʏɻʆ� ʋʌʉɸʏʉɿʅɲʍʀɲ� ɼͬʃɲɿ� ʐʋʉɴʉʄɼ� ʏʘʆ�Ʌʌʉʍʔʉʌʙʆ� ɲʋʊ� ʏʉʐʎ� ɉʋʉʗɼʔɿʉʐʎ� ɼ�
ʏʌʀʏɲ�ʋʌʊʍʘʋɲ�ɸʇ�ʉʆʊʅɲʏʊʎ�ʏʉʐʎ͕�ʏʉʐʎ�ɴɲʌʑʆʉʐʆ�ɸʇ�ʉʄʉʃʄɼʌʉʐ�ʃɲɿ�ɻ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɷɸʆ�ʔɹʌɸɿ�ʃɲʅʀɲ�
ɸʐɽʑʆɻ�ɶɿɲ�ʏɹʏʉɿɸʎ�ɷɲʋɳʆɸʎ͘��

ȵʔʊʍʉʆ�ʍʐʆʏʌɹʖʉʐʆ�ʉɿ�ʋʌʉʒʋʉɽɹʍɸɿʎ�ʏʉʐ�ɳʌɽʌʉʐ�ϯϮ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�ɻ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɷɿɲʏɻʌɸʀ�ʏʉ�
ɷɿʃɲʀʘʅɲ�ʆɲ�ʋʌʉʍʔʑɶɸɿ�ʍʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ʏɻʎ�ɷɿɲʋʌɲɶʅɳʏɸʐʍɻʎ�ʖʘʌʀʎ�ʋʌʉɻɶʉʑʅɸʆɻ�ɷɻʅʉʍʀɸʐʍɻ͘�

Ƀɿ� ʐʋʉʗɼʔɿʉɿ� ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ� ʅʋʉʌʉʑʆ� ʆɲ� ʐʋʉɴɳʄʄʉʐʆ� ɲɿʏɼʅɲʏɲ� ʋɲʌʉʖɼʎ� ʍʐʅʋʄɻʌʘʅɲʏɿʃʙʆ�
ʋʄɻʌʉʔʉʌɿʙʆ� ʃɲɿ� ɷɿɸʐʃʌɿʆʀʍɸʘʆ� ɶɿɲ� ʏʉ� ʋɸʌɿɸʖʊʅɸʆʉ� ʏɻʎ� ȴɿɲʃɼʌʐʇɻʎ͕� ʅɹʖʌɿ� ʃɲɿ� ϴ� ɻʅɹʌɸʎ� ʋʌɿʆ� ɲʋʊ� ʏɻʆ�
ʃɲʏɲʄɻʃʏɿʃɼ� ɻʅɸʌʉʅɻʆʀɲ� ʏɻʎ� ʋʌʉɽɸʍʅʀɲʎ� ʋʉʐ� ɹʖɸɿ� ʉʌɿʍʏɸʀ� ɶɿɲ� ʏɻʆ� ʐʋʉɴʉʄɼ� ʏʘʆ� ʋʌʉʍʔʉʌʙʆ� ʃɲɿ� ɽɲ�
ɲʋɲʆʏɻɽʉʑʆ� ɸɶɶʌɳʔʘʎ� ɲʋʊ� ʏɻʆ� ɉʋɻʌɸʍʀɲ� ʅɲʎ� ʏʉ� ɲʌɶʊʏɸʌʉ� ϲ� ɻʅɹʌɸʎ� ʋʌɿʆ� ɲʋʊ� ʏɻʆ� ʃɲʏɲʄɻʃʏɿʃɼ�
ɻʅɸʌʉʅɻʆʀɲ�ʏɻʎ�ʋʌʉɽɸʍʅʀɲʎ�ʋʉʐ�ɹʖɸɿ�ʉʌɿʍʏɸʀ�ɶɿɲ�ʏɻʆ�ʐʋʉɴʉʄɼ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͘��

Ⱦɲʆɹʆɲʎ�ʐʋʉʗɼʔɿʉʎ�ɷɸʆ�ʅʋʉʌɸʀ�ʍɸ�ʉʋʉɿɲɷɼʋʉʏɸ�ʋɸʌʀʋʏʘʍɻ͕� ʆɲ� ɸʋɿʃɲʄɸʍʏɸʀ�ʋʌʉʔʉʌɿʃɹʎ�ɲʋɲʆʏɼʍɸɿʎ� ɸʃ�
ʅɹʌʉʐʎ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͕�ʍʖɸʏɿʃɳ�ʅɸ�ʏʉʐʎ�ʊʌʉʐʎ�ʏʉʐ�ʋɲʌʊʆʏʉʎ�ɷɿɲɶʘʆɿʍʅʉʑ͘

ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʅʋʉʌɸʀ�ʆɲ�ʋɲʌɲʏɸʀʆɸɿ�ʏɻʆ�ʋʌʉɽɸʍʅʀɲ�ʐʋʉɴʉʄɼʎ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͕�ʉʑʏʘʎ�ʙʍʏɸ�ʊʄʉɿ�ʉɿ�
ɸʆɷɿɲʔɸʌʊʅɸʆʉɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ʆɲ�ʅʋʉʌʉʑʆ�ʆɲ�ʄɳɴʉʐʆ�ɶʆʙʍɻ�ʊʄʘʆ�ʏʘʆ�ɲʆɲɶʃɲʀʘʆ�ʋʄɻʌʉʔʉʌɿʙʆ�ɶɿɲ�
ʏɻʆ�ʃɲʏɳʌʏɿʍɻ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ�ʍʏɿʎ�ɲʃʊʄʉʐɽɸʎ�ʋɸʌɿʋʏʙʍɸɿʎ͗�

ɲͿ�Ʉʏɲʆ͕�ɶɿɲ�ʉʋʉɿʉʆɷɼʋʉʏɸ�ʄʊɶʉ͕�ʋʌʊʍɽɸʏɸʎ�ʋʄɻʌʉʔʉʌʀɸʎ͕�ɲʆ�ʃɲɿ�ɺɻʏɼɽɻʃɲʆ�ɲʋʊ�ʏʉʆ�ʉɿʃʉʆʉʅɿʃʊ�ʔʉʌɹɲ�
ɹɶʃɲɿʌɲ�ɷɸʆ�ɹʖʉʐʆ�ʋɲʌɲʍʖɸɽɸʀ�ʏʉ�ɲʌɶʊʏɸʌʉ�ʏɹʍʍɸʌɿʎ�;ϰͿ�ɻʅɹʌɸʎ�ʋʌɿʆ�ɲʋʊ�ʏɻʆ�ʋʌʉɽɸʍʅʀɲ�ʋʉʐ�ʉʌʀɺɸʏɲɿ�ɶɿɲ�
ʏɻʆ�ʐʋʉɴʉʄɼ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͘�

ɴͿ�Ʉʏɲʆ�ʏɲ�ɹɶɶʌɲʔɲ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʐʔʀʍʏɲʆʏɲɿ�ʍɻʅɲʆʏɿʃɹʎ�ɲʄʄɲɶɹʎ͘�

ȸ�ɷɿɳʌʃɸɿɲ�ʏɻʎ�ʋɲʌɳʏɲʍɻʎ�ɽɲ�ɸʀʆɲɿ�ɲʆɳʄʉɶɻ�ʅɸ�ʏɻ�ʍʋʉʐɷɲɿʊʏɻʏɲ�ʏʘʆ�ʋʄɻʌʉʔʉʌɿʙʆ�ʋʉʐ�ɺɻʏɼɽɻʃɲʆ�ɼ�ʏʘʆ�
ɲʄʄɲɶʙʆ͘�

Ʉʏɲʆ�ʉɿ�ʋʌʊʍɽɸʏɸʎ�ʋʄɻʌʉʔʉʌʀɸʎ�ɷɸʆ�ɹʖʉʐʆ� ɺɻʏɻɽɸʀ�ɹɶʃɲɿʌɲ�ɼ�ɷɸʆ�ɹʖʉʐʆ�ʍɻʅɲʍʀɲ�ɶɿɲ� ʏɻʆ�ʋʌʉɸʏʉɿʅɲʍʀɲ�
ʃɲʏɳʄʄɻʄʘʆ�ʋʌʉʍʔʉʌʙʆ͕�ɷɸʆ�ɲʋɲɿʏɸʀʏɲɿ�ʋɲʌɳʏɲʍɻ�ʏʘʆ�ʋʌʉɽɸʍʅɿʙʆ�;ɳʌɽʌʉ�ϭϮϭ�ʋɲʌ͘�ϱ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲͿ͘�

Ɉɲ� ɹɶɶʌɲʔɲ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ɸʀʆɲɿ� ɷɿɲɽɹʍɿʅɲ� ɶɿɲ� ɸʄɸʑɽɸʌɻ͕� ʋʄɼʌɻ͕� ɳʅɸʍɻ� Θ� ɷʘʌɸɳʆ� ɻʄɸʃʏʌʉʆɿʃɼ
ʋʌʊʍɴɲʍɻ�ʍʏʉ�Ⱦɸʆʏʌɿʃʊ�ȸʄɸʃʏʌʉʆɿʃʊ�ɀɻʏʌʙʉ�ȴɻʅʉʍʀʘʆ�ɇʐʅɴɳʍɸʘʆ�ʏɻʎ�ȳɸʆɿʃɼʎ�ȳʌɲʅʅɲʏɸʀɲʎ�ȵʅʋʉʌʀʉʐ�
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ʃɲɿ� Ʌʌʉʍʏɲʍʀɲʎ� Ⱦɲʏɲʆɲʄʘʏɼ� ǁǁǁ͘ĞƉƌŽĐƵƌĞŵĞŶƚ͘ŐŽǀ͘Őƌ� ʃɲɿ� ʅɹʍʘ� ʏɻʎ� ɿʍʏʉʍɸʄʀɷɲʎ� ʏɻʎ� Ȱ͘ȴ͘Ȱ͘�
ǁǁǁ͘ĂƉĚĂƚƚŝŬŝƐ͘ŐŽǀ͘Őƌ͘�

ȴɻʅʉʍɿʊʏɻʏɲ�

Ɉʉ�ʋʄɼʌɸʎ�ʃɸʀʅɸʆʉ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ȴɿɲʃɼʌʐʇɻʎ�ɲʆɲʌʏɳʏɲɿ͗��

ϭ͘ ʍʏʉ�Ⱦɸʆʏʌɿʃʊ�ȸʄɸʃʏʌʉʆɿʃʊ�ɀɻʏʌʙʉ�ȴɻʅʉʍʀʘʆ�ɇʐʅɴɳʍɸʘʆ�;Ⱦ͘ȸ͘ɀ͘ȴȸ͘ɇ͘Ϳ͗�
ǁǁǁ͘ĞƉƌŽĐƵƌĞŵĞŶƚ͘ŐŽǀ͘Őƌ

Ϯ͘ ʍʏɻʆ�ɸʋʀʍɻʅɻ�ɿʍʏʉʍɸʄʀɷɲ�ʏɻʎ�Ȱ͘ȴ͘Ȱ͗͘�ǁǁǁ͘ĂƉĚĂƚƚŝŬŝƐ͘ŐŽǀ͘Őƌ

ȸ�ɷɿɳɽɸʍɻ�ʏʘʆ� ʏɸʐʖʙʆ� ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ�ɶʀʆɸʏɲɿ�ɲʏɸʄʙʎ�ɲʋʊ� ʏɻʆ�ɲʆɲɽɹʏʉʐʍɲ�ɲʌʖɼ͘�Ƀɿ�ʋɲʌɲʄɼʋʏɸʎ� ʏɻʎ�
ȴɿɲʃɼʌʐʇɻʎ� ʐʋʉʖʌɸʉʑʆʏɲɿ� ɳʅɸʍɲ� ʆɲ� ʏɻʆ� ɸʄɹɶʇʉʐʆ� ɲʋʊ� ɳʋʉʗɻ� ʋʄɻʌʊʏɻʏɲʎ� ʃɲɿ� ɸʔʊʍʉʆ� ɷɿɲʋɿʍʏʙʍʉʐʆ�
ʉʋʉɿɲɷɼʋʉʏɸ� ʋɲʌɳʄɸɿʗɻ� ʆɲ� ʏʉ� ɶʆʘʌʀʍʉʐʆ� ɸɶɶʌɳʔʘʎ� ʍʏɻʆ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻ� ȴɿʉʀʃɻʍɻ� Ȱʏʏɿʃɼʎ� ʃɲɿ� ʆɲ�
ɺɻʏɼʍʉʐʆ�ʆɹʉ�ʋʄɼʌɸʎ�ɲʆʏʀɶʌɲʔʉ͘�Ʌʌʉʍʔʐɶɹʎ�ʃɲʏɳ� ʏɻʎ�ʆʉʅɿʅʊʏɻʏɲʎ� ʏɻʎ�ɷɿɲɷɿʃɲʍʀɲʎ�ɷɿɲɶʘʆɿʍʅʉʑ�ʅɸ�ʏʉ�
ɲɿʏɿʉʄʉɶɿʃʊ� ʏɻʎ� ʅɻ�ʋʄɻʌʊʏɻʏɲʎ� ʏʉʐ� ʋɲʌɲʄɻʔɽɹʆʏʉʎ� ɲʆʏɿɶʌɳʔʉʐ� ʏɻʎ� ȴɿɲʃɼʌʐʇɻʎ͕� ɽɲ� ɲʋʉʌʌʀʋʏʉʆʏɲɿ�ʘʎ�
ɲʋɲʌɳɷɸʃʏɸʎ͘� ȸ� ʋʌʉɽɸʍʅʀɲ� ɳʍʃɻʍɻʎ� ʏɻʎ� ɹʆʍʏɲʍɻʎ� ʃɲʏɳ� ʏɻʎ� ɷɿɲʃɼʌʐʇɻʎ� ɸʃʏɸʀʆɸʏɲɿ� ʅɹʖʌɿ� ʏʉ� ɼʅɿʍʐ� ʏʉʐ�
ʖʌʉʆɿʃʉʑ� ɷɿɲʍʏɼʅɲʏʉʎ� ɲʋʊ� ʏɻ� ɷɻʅʉʍʀɸʐʍɻ� ʏɻʎ� ɷɿɲʃɼʌʐʇɻʎ� ʍʏʉ� Ⱦȸɀȴȸɇ� ʅɹʖʌɿ� ʏɻʆ� ʃɲʏɲʄɻʃʏɿʃɼ�
ɻʅɸʌʉʅɻʆʀɲ�ʐʋʉɴʉʄɼʎ� ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͕�ʍʑʅʔʘʆɲ�ʅɸ� ʏʉ�ɳʌɽʌʉ�ϭϮϳ� ʏʉʐ�Ɂ͘ϰϰϭϮͬϮϬϭϲ͕�ɼʏʉɿ� ɹʘʎ�ʃɲɿ� ʏɻʆ�
Ʌɹʅʋʏɻ� ϭϭ� Ȱʋʌɿʄʀʉʐ� ϮϬϭϵ͘� ȳɿɲ� ʏʉʆ� ʐʋʉʄʉɶɿʍʅʊ� ʏɻʎ� ʋʌʉɽɸʍʅʀɲʎ� ɲʐʏɼʎ� ʍʐʆʐʋʉʄʉɶʀɺʉʆʏɲɿ� ʃɲɿ� ʉɿ�
ɻʅɸʌʉʅɻʆʀɸʎ�ʏɻʎ�ɷɻʅʉʍʀɸʐʍɻʎ�ʃɲɿ�ʏɻʎ�ʐʋʉɴʉʄɼʎ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͘�ȸ� �ɹʆʍʏɲʍɻ�ʐʋʉɴɳʄʄɸʏɲɿ� �ʐʋʊʗɻ�ʏɻʎ�
ȵʋɿʏʌʉʋɼʎ� ɲʇɿʉʄʊɶɻʍɻʎ� ȵʆʍʏɳʍɸʘʆ� ʏɻʎ� Ȱʆɲɽɹʏʉʐʍɲʎ� Ȱʌʖɼʎ͕� ʅɹʍɲ� ʍɸ� ʍʔʌɲɶɿʍʅɹʆʉ� ʔɳʃɸʄʉ� ʋʉʐ�
ɲʆɲɶʌɳʔɸɿ� ʏɲ� ʍʏʉɿʖɸʀɲ� ʏʉʐ� ɷɿɲɶʘʆɿʍʅʉʑ� ʃɲɿ� ʃɲʏɲʏʀɽɸʏɲɿ� ʍʏʉ� Ɉʅɼʅɲ� ȳʌɲʅʅɲʏɸʀɲʎ� ʏɻʎ� ȴɿɸʑɽʐʆʍɻʎ�
Ʌɸʌɿɴɳʄʄʉʆʏʉʎ�ʃɲɿ�ɍʘʌɿʃʉʑ�ɇʖɸɷɿɲʍʅʉʑ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʍʏʉʆ�ϭʉ�ʊʌʉʔʉ͕�ɸʋʀ�ʏɻʎ�
ȿɸʘʔ͘�ɀɸʍʉɶɸʀʘʆ�Ϯϯϵ͕�Ɉ͘Ⱦ͘�ϭϱϰϱϭ͕�Ɂɹʉ�Ɏʐʖɿʃʊ͘� ȳɿɲ� ʏʉ�ʋɲʌɲɷɸʃʏʊ� ʏɻʎ�ɳʍʃɻʍɻʎ�ɹʆʍʏɲʍɻʎ�ɲʋɲɿʏɸʀʏɲɿ�ʅɸ�
ʏɻʆ�ʃɲʏɳɽɸʍɼ��ʏɻʎ�ɻ�ʃɲʏɲɴʉʄɼ�ʋɲʌɲɴʊʄʉʐ�ʐʋɹʌ�ʏʉʐ�ȴɻʅʉʍʀʉʐ�ʋʉʍʉʑ�ʀʍʉʐ�ʅɸ�ʏʉ�ɹʆɲ�ʏʉɿʎ�ɸʃɲʏʊ�;ϭйͿ�ɸʋʀ�
ʏɻʎ� ɸʃʏɿʅʙʅɸʆɻʎ� ɲʇʀɲʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ʊʋʘʎ� ʋʌʉɴʄɹʋɸʏɲɿ� ʍʏɻʆ� ʋɲʌɳɶʌɲʔʉ� Ϯ� ʏʉʐ� ɳʌɽʌʉʐ� ϭϮϳ� ʏʉʐ�
Ɂ͘ϰϰϭϮͬϮϬϭϲ͘��

Ƀɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ɷɸʍʅɸʑʉʆʏɲɿ�ʊʏɿ͗

ɲͿ�ɽɲ�ʏɻʌʉʑʆ�ʃɲɿ�ɽɲ�ɸʇɲʃʉʄʉʐɽɼʍʉʐʆ�ʆɲ�ʏɻʌʉʑʆ�ʃɲʏɳ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ɸʔʊʍʉʆ�ɸʋɿʄɸɶʉʑʆ͕�ʏɿʎ�
ʐʋʉʖʌɸʙʍɸɿʎ� ʏʉʐʎ� ʋʉʐ� ɲʋʉʌʌɹʉʐʆ� ɲʋʊ� ʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏɻʎ� ʋɸʌɿɴɲʄʄʉʆʏɿʃɼʎ͕� ʃʉɿʆʘʆɿʃʉɲʍʔɲʄɿʍʏɿʃɼʎ� ʃɲɿ�
ɸʌɶɲʏɿʃɼʎ� ʆʉʅʉɽɸʍʀɲʎ͕� ʋʉʐ� ɹʖʉʐʆ� ɽɸʍʋɿʍʏɸʀ� ʅɸ� ʏʉ� ɷʀʃɲɿʉ� ʏɻʎ� ȶʆʘʍɻʎ͕� ʏʉ� ɸɽʆɿʃʊ� ɷʀʃɲɿʉ͕� ʍʐʄʄʉɶɿʃɹʎ�
ʍʐʅɴɳʍɸɿʎ� ɼ� ɷɿɸɽʆɸʀʎ� ɷɿɲʏɳʇɸɿʎ� ʋɸʌɿɴɲʄʄʉʆʏɿʃʉʑ͕� ʃʉɿʆʘʆɿʃʉʑ� ʃɲɿ� ɸʌɶɲʏɿʃʉʑ� ɷɿʃɲʀʉʐ͕� ʉɿ� ʉʋʉʀɸʎ�
ɲʋɲʌɿɽʅʉʑʆʏɲɿ� ʍʏʉ� Ʌɲʌɳʌʏɻʅɲ� ɍ� ʏʉʐ� Ʌʌʉʍɲʌʏɼʅɲʏʉʎ� Ȱ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͘� ȸ� ʏɼʌɻʍɻ� ʏʘʆ� ɸʆ� ʄʊɶʘ�
ʐʋʉʖʌɸʙʍɸʘʆ� ɸʄɹɶʖɸʏɲɿ� ʃɲɿ� ɴɸɴɲɿʙʆɸʏɲɿ� ɲʋʊ� ʏɲ� ʊʌɶɲʆɲ� ʋʉʐ� ɸʋɿɴʄɹʋʉʐʆ� ʏɻʆ� ɸʃʏɹʄɸʍɻ� ʏʘʆ� ɷɻʅʉʍʀʘʆ�
ʍʐʅɴɳʍɸʘʆ�ʃɲɿ�ʏɿʎ�ɲʌʅʊɷɿɸʎ�ɷɻʅʊʍɿɸʎ�ɲʌʖɹʎ�ʃɲɿ�ʐʋɻʌɸʍʀɸʎ�ʋʉʐ�ɸʆɸʌɶʉʑʆ�ɸʆʏʊʎ�ʏʘʆ�ʉʌʀʘʆ�ʏɻʎ�ɸʐɽʑʆɻʎ�
ʃɲɿ�ʏɻʎ�ɲʌʅʉɷɿʊʏɻʏɳʎ�ʏʉʐʎ͕�

ɴͿ� ɷɸʆ� ɽɲ� ɸʆɸʌɶɼʍʉʐʆ� ɲɽɹʅɿʏɲ͕� ʋɲʌɳʆʉʅɲ� ɼ� ʃɲʏɲʖʌɻʍʏɿʃɳ� ʃɲɽ͛� ʊʄɻ� ʏɻ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ɷɿɲɶʘʆɿʍʏɿʃɼʎ�
ɷɿɲɷɿʃɲʍʀɲʎ͕�ɲʄʄɳ�ʃɲɿ�ʃɲʏɳ�ʏʉ�ʍʏɳɷɿʉ�ɸʃʏɹʄɸʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ɸʔʊʍʉʆ�ɸʋɿʄɸɶʉʑʆ͕�

ɶͿ�ɽɲ�ʄɲʅɴɳʆʉʐʆ�ʏɲ�ʃɲʏɳʄʄɻʄɲ�ʅɹʏʌɲ�ɶɿɲ�ʆɲ�ɷɿɲʔʐʄɳʇʉʐʆ�ʏɻʆ�ɸʅʋɿʍʏɸʐʏɿʃʊʏɻʏɲ�ʏʘʆ�ʋʄɻʌʉʔʉʌɿʙʆ�ʋʉʐ�
ɹʖʉʐʆ�ʖɲʌɲʃʏɻʌɿʍɽɸʀ�ʘʎ�ʏɹʏʉɿɸʎ͘�

ȳɿɲ�ʏɻʆ�ɸʆ�ʄʊɶʘ�ȴɿɲʃɼʌʐʇɻ�ʏɻʄɹʔʘʆɲ�ʏʉʐ�ɲʌʅʊɷɿʉʐ�Ɉʅɼʅɲʏʉʎ�Ʌɸʌɿɴɲʄʄʉʆʏɿʃʉʑ�ʃɲɿ�ɍʘʌɿʃʉʑ�ɇʖɸɷɿɲʍʅʉʑ�
ʏɻʎ� ȴɿɸʑɽʐʆʍɻʎ� Ʌɸʌɿɴɳʄʄʉʆʏʉʎ� ʃɲɿ� ɍʘʌɿʃʉʑ� ɇʖɸɷɿɲʍʅʉʑ� ʏɻʎ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ� Ȱʏʏɿʃɼʎ� ɸʀʆɲɿ�
ϮϭϬϯϳϮϱϳϯϰ� ʃɲɿ� ϮϭϬϯϳϮϱϳϳϭ͘� Ɉɻʄɸʉʅʉɿʉʏʐʋʀɲ� ;ʔɲʇͿ� ϮϭϬϯϳϮϱϳϳϬ� ʃɲɿ� ʏɲʖʐɷʌʉʅɿʃɼ� ɷɿɸʑɽʐʆʍɻ� ȿɸʘʔ͘�
ɀɸʍʉɶɸʀʘʆ�Ϯϯϵ͕�Ɉ͘Ⱦ͘�ϭϱϰϱϭ͕�Ɂɹʉ�Ɏʐʖɿʃʊ͘�
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ɇɉɁɃɅɈȻȾȰ�ɇɈɃȻɍȵȻȰ

ȰɁȰȺȵɈɃɉɇȰ�ȰɆɍȸ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻ�ȴɿʉʀʃɻʍɻ�Ȱʏʏɿʃɼʎ�;Ȱ͘ȴ͘Ȱ͘Ϳ�

ȾɆȻɈȸɆȻɃ�ȾȰɈȰȾɉɆɏɇȸɇ� ȸ� ʋʄɹʉʆ� ʍʐʅʔɹʌʉʐʍɲ� ɲʋʊ� ʉɿʃʉʆʉʅɿʃɼ� ɳʋʉʗɻ� ʋʌʉʍʔʉʌɳ� ɴɳʍɸɿ�
ʏɿʅɼʎ�

ɈɃɅɃɇ�ȴȻȵɁȵɆȳȵȻȰɇ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻ�ȴɿʉʀʃɻʍɻ�Ȱʏʏɿʃɼʎ͕�ȿɸʘʔ͘�ɀɸʍʉɶɸʀʘʆ�Ϯϯϵ͕�Ɉ͘Ⱦ͘�
ϭϱϰϱϭ͕�Ɂɹʉ�Ɏʐʖɿʃʊ���

ȰɁɈȻȾȵȻɀȵɁɃ�ȴȻȰȳɏɁȻɇɀɃɉ�
Ʌɲʌʉʖɼ� ʐʋɻʌɸʍɿʙʆ� ɲʔɲʀʌɸʍɻʎ� Ͳ� ɲʋʉʇɼʄʘʍɻʎ� ʋɲʌɳʆʉʅʘʆ�
ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� ʃɲɿ� ɸʋɿɶʌɲʔʙʆ� ʍʏɲ� ʊʌɿɲ� ʏɻʎ�
Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ�;�Ws͗�ϰϱϮϮϬϬϬϬͿ͕�

ɅɆɃɋɅɃȿɃȳȻɇȺȵȻɇȰ�ȴȰɅȰɁȸ�
ȵʃʏɿʅʙʅɸʆɻ� ʍʐʆʉʄɿʃɼ� ɲʇʀɲ� ϯϲ͘ϵϵϭ͕ϬϬΦ� ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ�
Ɍ͘Ʌ͘Ȱ͘� ɼ� Ϯϵ͘ϬϮϱ͕ϬϬΦ� ʖʘʌʀʎ� Ɍ͘Ʌ͘Ȱ͘� ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʘʆ� ʏʘʆ�
ʆʊʅɿʅʘʆ͕�ʐʋɹʌ�ȴɻʅʉʍʀʉʐ�ʃɲɿ�ʏʌʀʏʘʆ�ʃʌɲʏɼʍɸʘʆ͘

ȸɀȵɆɃɀȸɁȻȰ�ȰɁȰɆɈȸɇȸɇ�
Ɉȸɇ�ȴȻȰȾȸɆɉɂȸɇ�ɇɈȸ�
ȴȻȰȴȻȾɈɉȰȾȸ�Ʌɉȿȸ�ɈɃɉ�
Ⱦ͘ȸ͘ɀ͘ȴȸ͘ɇ͘�

Ϭϱ�Ȱʋʌɿʄʀʉʐ�ϮϬϭϵ�

ȸɀȵɆɃɀȸɁȻȰ�ȵɁȰɆɂȸɇ�
ɉɅɃȲɃȿȸɇ�ɅɆɃɇɌɃɆɏɁ� Ϭϱ�Ȱʋʌɿʄʀʉʐ�ϮϬϭϵ�

ȾȰɈȰȿȸȾɈȻȾȸ�ȸɀȵɆɃɀȸɁȻȰ�
ȾȰȻ�ɏɆȰ�ɉɅɃȲɃȿȸɇ�
ɅɆɃɇɌɃɆɏɁ�

ϭϲ�Ȱʋʌɿʄʀʉʐ�ϮϬϭϵ�ʃɲɿ�ʙʌɲ�ϭϰ͗ϬϬ�

ȸɀȵɆɃɀȸɁȻȰ�
ȰɅɃɇɌɆȰȳȻɇȸɇ�ɅɆɃɇɌɃɆɏɁ�
;ȸɀͬɁȻȰ�ȴȻȵɁȵɆȳȵȻȰɇ�
ȴȻȰȳɏɁȻɇɀɃɉͿ�

ϭϳ� Ȱʋʌɿʄʀʉʐ� ϮϬϭϵ� ʃɲɿ� ʙʌɲ� ϭϬ͗ϬϬ� ʋ͘ʅ͘� ʅɸ� ʏɻʆ� ɸʋɿʔʑʄɲʇɻ� ʏʘʆ�
ɷɿɲʏɳʇɸʘʆ�ʏɻʎ�ʋɲʌ͘�ϱ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϮϭ�ʃɲɿ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϬϲ�

ȵȳȳɉȸɈȻȾȵɇ�ȵɅȻɇɈɃȿȵɇ� ȵɶɶʑɻʍɻ� ʃɲʄɼʎ� ɸʃʏɹʄɸʍɻʎ� ʋʉʐ� ɲʆʏɿʍʏʉɿʖɸʀ� ʍɸ� ʋʉʍʉʍʏʊ� ϱй� ʏɻʎ�
ɲʇʀɲʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ɸʃʏʊʎ�Ɍ͘Ʌ͘Ȱ͘�
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ȴȻȰɆȾȵȻȰ�ȻɇɍɉɃɇ�
ɅɆɃɇɌɃɆɏɁ� ϭϮϬ�ɻʅɹʌɸʎ�

ɈȵɍɁȻȾȵɇ�ɅɆɃȴȻȰȳɆȰɌȵɇ� ɇʑʅʔʘʆɲ�ʅɸ�ʏʉ�Ʌɲʌɳʌʏɻʅɲ�Ȼ�

ɈɃɅɃɇ�ɅȰɆɃɍȸɇ�ɉɅȸɆȵɇȻɏɁ� ɇʑʅʔʘʆɲ�ʅɸ�ʏʉ�Ʌɲʌɳʌʏɻʅɲ�Ȼ�

ɍɆɃɁɃɇ�ɅȰɆɃɍȸɇ�
ɉɅȸɆȵɇȻɏɁ�

Ȱʋʊ� ʏɻʆ�ɲʆɳʌʏɻʍɻ� ʏɻʎ� ɇʑʅɴɲʍɻʎ�ʍʏʉ�Ⱦȸɀȴȸɇ�ʃɲɿ� ɹʘʎ� ʏɻʆ�Ϯϳɻ�
ȴɸʃɸʅɴʌʀʉʐ�ϮϬϭϵ͕� ʍʑʅʔʘʆɲ�ʅɸ�ʊʍɲ�ʉʌʀɺʉʆʏɲɿ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ� Ȼ�
ʃɲɿ�ʐʋʊ�ʏɻʆ�ɸʋɿʔʑʄɲʇɻ�ʏʉʐ�ɳʌɽʌʉʐ�Ϯϭϳ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘��

ȾɆȰɈȸɇȵȻɇ�ȵɅȻ�Ɉȸɇ�ɈȻɀȸɇ�

Ϭ͕Ϭϲй�ʐʋɹʌ�ȵʆɿɲʀɲʎ�Ȱʆɸʇɳʌʏɻʏɻʎ�Ȱʌʖɼʎ�ȴɻʅʉʍʀʘʆ�ɇʐʅɴɳʍɸʘʆ�

Ϭ͕Ϭϲй�ʐʋɹʌ�Ȱʌʖɼʎ�ȵʇɹʏɲʍɻʎ�Ʌʌʉɷɿʃɲʍʏɿʃʙʆ�Ʌʌʉʍʔʐɶʙʆ�

;ʉɿ� ɲʆʘʏɹʌʘ� ʃʌɲʏɼʍɸɿʎ� ɸʋɿɴɲʌʑʆʉʆʏɲɿ� ʅɸ� ʖɲʌʏʊʍɻʅʉ� ϯй� Θ� ɸʋ͛�
ɲʐʏʉʑ�ϮϬй�ɸɿʍʔʉʌɳ�ʐʋɹʌ�Ƀ͘ȳ͘Ȱ͘Ϳ�

Ⱦɳɽɸ�ɳʄʄɻ�ʆʊʅɿʅɻ�ʃʌɳʏɻʍɻ�ʃɲʏɳ�ʏɻʆ�ɸʃʃɲɽɳʌɿʍɻ�ʏʘʆ�ʏɿʅʉʄʉɶʀʘʆ�

ɌɃɆɃɇ�ȵȻɇɃȴȸɀȰɈɃɇ� Ⱦɲʏɳ� ʏɻʆ� ʋʄɻʌʘʅɼ� ʋɲʌɲʃʌɲʏɸʀʏɲɿ� ʉ� ʋʌʉɴʄɸʋʊʅɸʆʉʎ� ʔʊʌʉʎ�
ɸɿʍʉɷɼʅɲʏʉʎ�ɸʋʀ�ʏɻʎ�ʃɲɽɲʌɼʎ�ʍʐʅɴɲʏɿʃɼʎ�ɲʇʀɲʎ͘�
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ɅȻɁȰȾȰɇ�ɅȵɆȻȵɍɃɀȵɁɏɁ�

ɅȻɁȰȾȰɇ�ɅȵɆȻȵɍɃɀȵɁɏɁ����������������������������������������������������������������������������������������������������������������������������������
ϭ͘� ȳȵɁȻȾɃȻ�ȾȰȻ�ȵȻȴȻȾɃȻ�ɃɆɃȻ�ɇɉɀɀȵɈɃɍȸɇ���������������������������������������������������������������������������������������������������

ϭ͘ϭ͘� ȴɿʃɲʀʘʅɲ�ʍʐʅʅɸʏʉʖɼʎ�ʹ�Ⱦʌɿʏɼʌɿɲ�ʋʉɿʉʏɿʃɼʎ�ɸʋɿʄʉɶɼʎ�����������������������������������������������������������������������
ϭ͘ϭ͘ϭ͘� ȴɿʃɲʀʘʅɲ�ʍʐʅʅɸʏʉʖɼʎ������������������������������������������������������������������������������������������������������������������������
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ȰɆȺɆɃ�ϲʉ͗�ȵȳȳɉȸɇȸ�ȾȰȿȸɇ�ȵȾɈȵȿȵɇȸɇ����������������������������������������������������������������������������������������������������������
ȰɆȺɆɃ�ϳʉ͗�ɉɅɃȾȰɈȰɇɈȰɇȸ�ȰɁȰȴɃɍɃɉ���������������������������������������������������������������������������������������������������������
ȰɆȺɆɃ�ϴʉ͗�ȴȻȰɆȾȵȻȰ�ɇɉɀȲȰɇȸɇ���������������������������������������������������������������������������������������������������������������������
ȰɆȺɆɃ�ϵʉ͗�ɈɆɃɅɃɅɃȻȸɇȸ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ����������������������������������������������������������������������������������������������������
ȰɆȺɆɃ�ϭϬʉ͗�ɀɃɁɃɀȵɆȸɇ�ȿɉɇȸ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ�������������������������������������������������������������������������������������������
ȰɆȺɆɃ�ϭϭʉ͗�ȾȸɆɉɂȸ�ȰɁȰȴɃɍɃɉ�ɏɇ�ȵȾɅɈɏɈɃɉ�ʹ�ȾɉɆɏɇȵȻɇ�������������������������������������������������������������������������
ȰɆȺɆɃ�ϭϮʉ͗�ȰȺȵɈȸɇȸ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ������������������������������������������������������������������������������������������������������������
ȰɆȺɆɃ�ϭϯʉ͗�ȴȻɃȻȾȸɈȻȾȵɇ�ɅɆɃɇɌɉȳȵɇ�ȾȰɈȰ�ɈȸɁ�ȵȾɈȵȿȵɇȸ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ������������������������������������������������
ȰɆȺɆɃ�ϭϰʉ͗�ȵɅȻȿɉɇȸ�ȴȻȰɌɃɆɏɁ�ʹ�ȵɌȰɆɀɃɇɈȵɃ�ȴȻȾȰȻɃ����������������������������������������������������������������������������
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ϭ͘� ȳȵɁȻȾɃȻ�ȾȰȻ�ȵȻȴȻȾɃȻ�ɃɆɃȻ�ɇɉɀɀȵɈɃɍȸɇ�

ϭ͘ϭ͘� ȴɿʃɲʀʘʅɲ�ʍʐʅʅɸʏʉʖɼʎ�ʹ�Ⱦʌɿʏɼʌɿɲ�ʋʉɿʉʏɿʃɼʎ�ɸʋɿʄʉɶɼʎ��

ϭ͘ϭ͘ϭ͘� ȴɿʃɲʀʘʅɲ�ʍʐʅʅɸʏʉʖɼʎ�

ȴɿʃɲʀʘʅɲ�ʍʐʅʅɸʏʉʖɼʎ�ʍʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ʍʑʆɲʗɻʎ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ʍʑʅɴɲʍɻʎ�ɹʖʉʐʆ�ʔʐʍɿʃɳ�ɼ�ʆʉʅɿʃɳ�ʋʌʊʍʘʋɲ�
ʃɲɿ�ʍɸ�ʋɸʌʀʋʏʘʍɻ�ɸʆʙʍɸʘʆ�ʉɿʃʉʆʉʅɿʃʙʆ�ʔʉʌɹʘʆ͕�ʏɲ�ʅɹʄɻ�ɲʐʏʙʆ�ʋʉʐ�ɸʀʆɲɿ�ɸɶʃɲʏɸʍʏɻʅɹʆɲ�ʍɸ͗�

ɲͿ�ʃʌɳʏʉʎ�ʹ�ʅɹʄʉʎ�ʏɻʎ�ȶʆʘʍɻʎ͕�

ɴͿ�ʃʌɳʏʉʎ�ʹ�ʅɹʄʉʎ�ʏʉʐ�ȵʐʌʘʋɲʁʃʉʑ�Ƀɿʃʉʆʉʅɿʃʉʑ�ɍʙʌʉʐ�;ȵ͘Ƀ͘ɍ͘Ϳ͕�

ɶͿ�ʏʌʀʏɸʎ�ʖʙʌɸʎ�ʋʉʐ�ɹʖʉʐʆ�ʐʋʉɶʌɳʗɸɿ�ʃɲɿ�ʃʐʌʙʍɸɿ�ʏɻ�ɇʐʅʔʘʆʀɲ�ʋɸʌʀ�ȴɻʅʉʍʀʘʆ�ɇʐʅɴɳʍɸʘʆ�;ɇ͘ȴ͘ɇ͘Ϳ͕�ʍʏʉ�
ɴɲɽʅʊ�ʋʉʐ�ɻ�ʐʋʊ�ɲʆɳɽɸʍɻ�ɷɻʅʊʍɿɲ�ʍʑʅɴɲʍɻ�ʃɲʄʑʋʏɸʏɲɿ�ɲʋʊ�ʏɲ�Ʌɲʌɲʌʏɼʅɲʏɲ�ϭ͕�Ϯ͕�ϰ�ʃɲɿ�ϱ�ʃɲɿ�ʏɿʎ�ɶɸʆɿʃɹʎ�
ʍɻʅɸɿʙʍɸɿʎ�ʏʉʐ�ʍʖɸʏɿʃʉʑ�ʅɸ�ʏɻʆ�ȶʆʘʍɻ�Ʌʌʉʍɲʌʏɼʅɲʏʉʎ�/�ʏɻʎ�ʘʎ�ɳʆʘ�ɇʐʅʔʘʆʀɲʎ͕�ʃɲɽʙʎ�ʃɲɿ��

ɷͿ� ʏʌʀʏɸʎ� ʖʙʌɸʎ� ʋʉʐ� ɷɸʆ� ɸʅʋʀʋʏʉʐʆ� ʍʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ɶʚ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ʋɲʌɲɶʌɳʔʉʐ� ʃɲɿ� ɹʖʉʐʆ� ʍʐʆɳʗɸɿ�
ɷɿʅɸʌɸʀʎ�ɼ�ʋʉʄʐʅɸʌɸʀʎ�ʍʐʅʔʘʆʀɸʎ�ʅɸ�ʏɻʆ�ȶʆʘʍɻ�ʍɸ�ɽɹʅɲʏɲ�ɷɿɲɷɿʃɲʍɿʙʆ�ɲʆɳɽɸʍɻʎ�ɷɻʅʉʍʀʘʆ�ʍʐʅɴɳʍɸʘʆ͘�
ɇʏʉʆ�ɴɲɽʅʊ�ʋʉʐ�ʃɲʄʑʋʏʉʆʏɲɿ�ɲʋʊ�ʏɲ�Ʌɲʌɲʌʏɼʅɲʏɲ�ϭ͕�Ϯ͕�ϰ�ʃɲɿ�ϱ�ʃɲɿ�ʏɿʎ�ɶɸʆɿʃɹʎ�ʍɻʅɸɿʙʍɸɿʎ�ʏʉʐ�ʍʖɸʏɿʃʉʑ�ʅɸ�
ʏɻʆ� ȶʆʘʍɻ� Ʌʌʉʍɲʌʏɼʅɲʏʉʎ� /� ʏɻʎ� ɇ͘ȴ͘ɇ͕͘� ʃɲɽʙʎ� ʃɲɿ� ʏɿʎ� ʄʉɿʋɹʎ� ɷɿɸɽʆɸʀʎ� ʍʐʅʔʘʆʀɸʎ� ɲʋʊ� ʏɿʎ� ʉʋʉʀɸʎ�
ɷɸʍʅɸʑɸʏɲɿ�ɻ�ȶʆʘʍɻ͘

ϭ͘ϭ͘Ϯ� Ʌʌʉʒʋʉɽɹʍɸɿʎ�ʍʐʅʅɸʏʉʖɼʎ�

Ƀɿ� ɸʆʙʍɸɿʎ� ʉɿʃʉʆʉʅɿʃʙʆ� ʔʉʌɹʘʆ͕� ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʘʆ� ʃɲɿ� ʏʘʆ� ʋʌʉʍʘʌɿʆʙʆ� ʍʐʅʋʌɳʇɸʘʆ� ɼͬʃɲɿ� ʏʘʆ�
ʃʉɿʆʉʋʌɲʇɿʙʆ͕�ɷɸʆ�ɲʋɲɿʏɸʀʏɲɿ�ʆɲ�ʋɸʌɿɴʄɻɽʉʑʆ�ʍʐɶʃɸʃʌɿʅɹʆɻ�ʆʉʅɿʃɼ�ʅʉʌʔɼ�ɶɿɲ�ʏɻʆ�ʐʋʉɴʉʄɼ�ʋʌʉʍʔʉʌɳʎ͘�
ȸ�ɸʋɿʄɸɶɸʀʍɲ�ɹʆʘʍɻ�ʐʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ʋʌɳʇɸɿ�ʏʉʑʏʉ�ɸɳʆ�ʃɲʏɲʃʐʌʘɽɸʀ�ʍɸ�ɲʐʏɼʆ�ɻ�ɲʆɳɽɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�
ɸʔʊʍʉʆ�ɻ�ʄɼʗɻ�ʉʌɿʍʅɹʆɻʎ�ʆʉʅɿʃɼʎ�ʅʉʌʔɼʎ�ɸʀʆɲɿ�ɲʆɲɶʃɲʀɲ�ɶɿɲ�ʏɻʆ�ʉʌɽɼ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�

ɇʏɿʎ� ʋɸʌɿʋʏʙʍɸɿʎ� ʐʋʉɴʉʄɼʎ� ʋʌʉʍʔʉʌɳʎ� ɲʋʊ� ɹʆʘʍɻ� ʉɿʃʉʆʉʅɿʃʙʆ� ʔʉʌɹʘʆ͕� ʊʄɲ� ʏɲ� ʅɹʄɻ� ʏɻʎ� ɸʐɽʑʆʉʆʏɲɿ�
ɹʆɲʆʏɿ�ʏɻʎ�ɲʆɲɽɹʏʉʐʍɲʎ�ɲʌʖɼʎ�ɲʄʄɻʄɹɶɶʐɲ�ʃɲɿ�ɸɿʎ�ʉʄʊʃʄɻʌʉʆ͘�ɇɸ�ʋɸʌʀʋʏʘʍɻ�ɲʆɳɽɸʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʍɸ�
ɲʐʏɼʆ͕�ɻ�ɸʐɽʑʆɻ�ɲʐʏɼ�ɸʇɲʃʉʄʉʐɽɸʀ�ʅɹʖʌɿ�ʋʄɼʌʉʐʎ�ɸʃʏɹʄɸʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ɸʇɲɿʏʀɲʎ�ɲʆɿʃɲʆʊʏɻʏɲʎ�ɶɿɲ�ʉʋʉɿʉʆɷɼʋʉʏɸ�ʄʊɶʉ�ɼ�ɲʆʘʏɹʌɲʎ�ɴʀɲʎ͕�ʅɹʄʉʎ�ʏɻʎ�ɹʆʘʍɻʎ�ɷɸʆ�
ʅʋʉʌɸʀ�ʆɲ�ɲʆʏɲʋʉʃʌɿɽɸʀ�ʍʏɿʎ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏɻʎ�ɹʆʘʍɻʎ�ʃɲʏɳ�ʏʉʆ�ʖʌʊʆʉ�ɲʇɿʉʄʊɶɻʍɻʎ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͕�ʏɲ�
ʐʋʊʄʉɿʋɲ�ʅɹʄɻ�ʍʐʆɸʖʀɺʉʐʆ�ʆɲ�ɹʖʉʐʆ� ʏɻʆ�ɸʐɽʑʆɻ�ʉʄʊʃʄɻʌɻʎ�ʏɻʎ�ʃʉɿʆɼʎ�ʋʌʉʍʔʉʌɳʎ�ʅɸ� ʏɻʆ� ʀɷɿɲ� ʏɿʅɼ�ʃɲɿ�
ʏʉʐʎ� ʀɷɿʉʐʎ�ʊʌʉʐʎ͘�ȵɳʆ�ɻ�ʋɲʌɲʋɳʆʘ�ɲʆɿʃɲʆʊʏɻʏɲ�ʋʌʉʃʑʗɸɿ�ʃɲʏɳ�ʏʉʆ�ʖʌʊʆʉ�ɸʃʏɹʄɸʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʏɲ�
ʐʋʊʄʉɿʋɲ�ʅɹʄɻ�ʍʐʆɸʖʀɺʉʐʆ�ʆɲ�ɹʖʉʐʆ�ʏɻʆ�ɸʐɽʑʆɻ�ʏɻʎ�ʉʄʉʃʄɼʌʘʍɻʎ�ɲʐʏɼʎ�ʅɸ�ʏɻʆ�ʀɷɿɲ�ʏɿʅɼ�ʃɲɿ�ʏʉʐʎ�ʀɷɿʉʐʎ�
ʊʌʉʐʎ͘�Ɉɲ�ʐʋʊʄʉɿʋɲ�ʅɹʄɻ�ʏɻʎ�ɹʆʘʍɻʎ�ʃɲɿ�ʍʏɿʎ�ɷʑʉ�ʋɸʌɿʋʏʙʍɸɿʎ�ʅʋʉʌʉʑʆ�ʆɲ�ʋʌʉʏɸʀʆʉʐʆ�ɲʆʏɿʃɲʏɳʍʏɲʍɻ͘�ȸ�
ɲʆʏɿʃɲʏɳʍʏɲʍɻ�ʅʋʉʌɸʀ�ʆɲ�ɸɶʃʌɿɽɸʀ�ʅɸ�ɲʋʊʔɲʍɻ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͕�ʑʍʏɸʌɲ�ɲʋʊ�ɶʆʘʅʉɷʊʏɻʍɻ�ʏʉʐ�
ɲʌʅʉɷʀʉʐ�ʉʌɶɳʆʉʐ͘�

ȸ�ʍʐʅʅɸʏʉʖɼ�ʍʏʉʆ�ʋʌʉʃɻʌʐʍʍʊʅɸʆʉ�ɷɿɲɶʘʆɿʍʅʊ�ʅɸ�ʏɻʆ�ʋɲʌʉʑʍɲ�ȴɿɲʃɼʌʐʇɻ�ɸʀʆɲɿ�ɲʆʉɿʃʏɼ͕�ɸʋʀ�ʀʍʉɿʎ�ʊʌʉɿʎ͕�
ʍɸ�ʊʍʉʐʎ�ʋʄɻʌʉʑʆ�ʏɿʎ�ʋʌʉʒʋʉɽɹʍɸɿʎ�ʋʉʐ�ʋʌʉɴʄɹʋʉʆʏɲɿ�ʍʏɻʆ�ʋɲʌʉʑʍɲ�ȴɿɲʃɼʌʐʇɻ͘��

ϭ͘ϭ͘ϯ͘�ȿʊɶʉɿ�ɲʋʉʃʄɸɿʍʅʉʑ��

Ȱʋʉʃʄɸʀɸʏɲɿ� ɲʋʊ� ʏɻ� ʍʐʅʅɸʏʉʖɼ� ʍʏɻʆ� ʋɲʌʉʑʍɲ� ɷɿɲɷɿʃɲʍʀɲ� ʍʑʆɲʗɻʎ� ʍʑʅɴɲʍɻʎ� ʋʌʉʍʔɹʌʘʆ�ʉɿʃʉʆʉʅɿʃʊʎ�
ʔʉʌɹɲʎ͕�ɸʔʊʍʉʆ�ʍʐʆʏʌɹʖɸɿ�ʍʏʉ�ʋʌʊʍʘʋʊ�ʏʉʐ�;ɸɳʆ�ʋʌʊʃɸɿʏɲɿ�ɶɿɲ�ʅɸʅʉʆʘʅɹʆʉ�ʔʐʍɿʃʊ�ɼ�ʆʉʅɿʃʊ�ʋʌʊʍʘʋʉ�ɼ�
ʍɸ� ɹʆɲ�ɲʋʊ� ʏɲ�ʅɹʄɻ� ʏʉʐ� ɸɳʆ�ʋʌʊʃɸɿʏɲɿ� ɶɿɲ� ɹʆʘʍɻ�ʉɿʃʉʆʉʅɿʃʙʆ�ʔʉʌɹʘʆͿ� ɹʆɲʎ�ɼ�ʋɸʌɿʍʍʊʏɸʌʉɿ�ɲʋʊ� ʏʉʐʎ�
ɲʃʊʄʉʐɽʉʐʎ�ʄʊɶʉʐʎ͗

ϭ͘ϭ͘ϯ͘ϭ͘�Ʉʏɲʆ�ʐʋɳʌʖɸɿ�ʍɸ�ɴɳʌʉʎ�ʏʉʐ�ɲʅɸʏɳʃʄɻʏɻ�ʃɲʏɲɷɿʃɲʍʏɿʃɼ�ɲʋʊʔɲʍɻ�ɶɿɲ�ɹʆɲʆ�ɲʋʊ�ʏʉʐʎ�ɲʃʊʄʉʐɽʉʐʎ�
ʄʊɶʉʐʎ�;ɳʌɽʌʉ�ϳϯ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲͿ͗��

ɲͿ� ʍʐʅʅɸʏʉʖɼ� ʍɸ� ɸɶʃʄɻʅɲʏɿʃɼ� ʉʌɶɳʆʘʍɻ͕� ʊʋʘʎ� ɲʐʏɼ� ʉʌʀɺɸʏɲɿ� ʍʏʉ� ɳʌɽʌʉ� Ϯ� ʏɻʎ� ɲʋʊʔɲʍɻʎ� ʹ� ʋʄɲʀʍɿʉ�
ϮϬϬϴͬϴϰϭͬȴȵɉ� ʏʉʐ� ɇʐʅɴʉʐʄʀʉʐ� ʏɻʎ� Ϯϰɻʎ� Ƀʃʏʘɴʌʀʉʐ� ϮϬϬϴ͕� ɶɿɲ� ʏɻʆ� ʃɲʏɲʋʉʄɹʅɻʍɻ� ʏʉʐ� ʉʌɶɲʆʘʅɹʆʉʐ�
ɸɶʃʄɼʅɲʏʉʎ�;ȵȵ�>�ϯϬϬ�ʏɻʎ�ϭϭ͘ϭϭ͘ϮϬϬϴ�ʍ͘�ϰϮͿ͕��

��352&��������������������

ΑΔΑ: ΨΨ3ΛΟΡ1Κ-03Χ



��

ɴͿ�ɷʘʌʉɷʉʃʀɲ͕� ʊʋʘʎ�ʉʌʀɺɸʏɲɿ� ʍʏʉ�ɳʌɽʌʉ�ϯ� ʏɻʎ� ʍʑʅɴɲʍɻʎ�ʋɸʌʀ� ʏɻʎ� ʃɲʏɲʋʉʄɹʅɻʍɻʎ� ʏɻʎ� ɷɿɲʔɽʉʌɳʎ�ʍʏɻʆ�
ʉʋʉʀɲ�ɸʆɹʖʉʆʏɲɿ�ʐʋɳʄʄɻʄʉɿ�ʏʘʆ�ȵʐʌʘʋɲʁʃʙʆ�Ⱦʉɿʆʉʏɼʏʘʆ�ɼ�ʏʘʆ�ʃʌɲʏʙʆ�ʹ�ʅɸʄʙʆ�ʏɻʎ�ȶʆʘʍɻʎ�;ȵȵ���ϭϵϱ�ʏɻʎ�
Ϯϱ͘ϲ͘ϭϵϵϳ͕� ʍ͘� ϭͿ� ʃɲɿ� ʍʏɻʆ� ʋɲʌɳɶʌɲʔʉ� ϭ� ʏʉʐ� ɳʌɽʌʉʐ� Ϯ� ʏɻʎ� ɲʋʊʔɲʍɻʎ� ʹ� ʋʄɲʀʍɿʉ� ϮϬϬϯͬϱϲϴͬȴȵɉ� ʏʉʐ�
ɇʐʅɴʉʐʄʀʉʐ�ʏɻʎ�ϮϮɲʎ�Ȼʉʐʄʀʉʐ�ϮϬϬϯ͕�ɶɿɲ�ʏɻʆ�ʃɲʏɲʋʉʄɹʅɻʍɻ�ʏɻʎ�ɷʘʌʉɷʉʃʀɲʎ�ʍʏʉʆ�ɿɷɿʘʏɿʃʊ�ʏʉʅɹɲ�;ȵȵ�>�ϭϵϮ�
ʏɻʎ� ϯϭ͘ϳ͘ϮϬϬϯ͕� ʍ͘� ϱϰͿ͕� ʃɲɽʙʎ� ʃɲɿ� ʊʋʘʎ� ʉʌʀɺɸʏɲɿ� ʍʏɻʆ� ʃɸʀʅɸʆɻ� ʆʉʅʉɽɸʍʀɲ� ɼ� ʍʏʉ� ɸɽʆɿʃʊ� ɷʀʃɲɿʉ� ʏʉʐ�
ʉɿʃʉʆʉʅɿʃʉʑ�ʔʉʌɹɲ͕��

ɶͿ� ɲʋɳʏɻ͕� ʃɲʏɳ� ʏɻʆ� ɹʆʆʉɿɲ� ʏʉʐ� ɳʌɽʌʉʐ� ϭ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʍʖɸʏɿʃɳ� ʅɸ� ʏɻʆ� ʋʌʉʍʏɲʍʀɲ� ʏʘʆ� ʉɿʃʉʆʉʅɿʃʙʆ�
ʍʐʅʔɸʌʊʆʏʘʆ�ʏʘʆ�ȵʐʌʘʋɲʁʃʙʆ�Ⱦʉɿʆʉʏɼʏʘʆ�;ȵȵ���ϯϭϲ�ʏɻʎ�Ϯϳ͘ϭϭ͘ϭϵϵϱ͕�ʍ͘�ϰϴͿ͕�ɻ�ʉʋʉʀɲ�ʃʐʌʙɽɻʃɸ�ʅɸ�ʏʉ�ʆ͘�
ϮϴϬϯͬϮϬϬϬ�;Ȱʚ�ϰϴͿ͕��

ɷͿ�ʏʌʉʅʉʃʌɲʏɿʃɳ�ɸɶʃʄɼʅɲʏɲ�ɼ�ɸɶʃʄɼʅɲʏɲ�ʍʐʆɷɸʊʅɸʆɲ�ʅɸ�ʏʌʉʅʉʃʌɲʏɿʃɹʎ�ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ͕�ʊʋʘʎ�ʉʌʀɺʉʆʏɲɿ͕�
ɲʆʏɿʍʏʉʀʖʘʎ͕�ʍʏɲ�ɳʌɽʌɲ�ϭ�ʃɲɿ�ϯ�ʏɻʎ�ɲʋʊʔɲʍɻʎ�ʹ�ʋʄɲʀʍɿʉ�ϮϬϬϮͬϰϳϱͬȴȵɉ�ʏʉʐ�ɇʐʅɴʉʐʄʀʉʐ�ʏɻʎ�ϭϯɻʎ�Ȼʉʐʆʀʉʐ�
ϮϬϬϮ͕� ɶɿɲ� ʏɻʆ� ʃɲʏɲʋʉʄɹʅɻʍɻ� ʏɻʎ� ʏʌʉʅʉʃʌɲʏʀɲʎ� ;ȵȵ� >� ϭϲϰ� ʏɻʎ� ϮϮ͘ϲ͘ϮϬϬϮ͕� ʍ͘� ϯͿ� ɼ� ɻɽɿʃɼ� ɲʐʏʉʐʌɶʀɲ� ɼ�
ʍʐʆɹʌɶɸɿɲ�ɼ�ɲʋʊʋɸɿʌɲ�ɷɿɳʋʌɲʇɻʎ�ɸɶʃʄɼʅɲʏʉʎ͕�ʊʋʘʎ�ʉʌʀɺʉʆʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�ϰ�ɲʐʏɼʎ͕��

ɸͿ� ʆʉʅɿʅʉʋʉʀɻʍɻ� ɸʍʊɷʘʆ� ɲʋʊ� ʋɲʌɳʆʉʅɸʎ� ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ� ɼ� ʖʌɻʅɲʏʉɷʊʏɻʍɻ� ʏɻʎ� ʏʌʉʅʉʃʌɲʏʀɲʎ͕� ʊʋʘʎ�
ɲʐʏɹʎ�ʉʌʀɺʉʆʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�ϭ�ʏɻʎ�Ƀɷɻɶʀɲʎ�ϮϬϬϱͬϲϬͬȵȾ�ʏʉʐ�ȵʐʌʘʋɲʁʃʉʑ�Ⱦʉɿʆʉɴʉʐʄʀʉʐ�ʃɲɿ�ʏʉʐ�ɇʐʅɴʉʐʄʀʉʐ�
ʏɻʎ� Ϯϲɻʎ� Ƀʃʏʘɴʌʀʉʐ� ϮϬϬϱ͕� ʍʖɸʏɿʃɳ� ʅɸ� ʏɻʆ� ʋʌʊʄɻʗɻ� ʏɻʎ� ʖʌɻʍɿʅʉʋʉʀɻʍɻʎ� ʏʉʐ� ʖʌɻʅɲʏʉʋɿʍʏʘʏɿʃʉʑ�
ʍʐʍʏɼʅɲʏʉʎ� ɶɿɲ� ʏɻ� ʆʉʅɿʅʉʋʉʀɻʍɻ� ɸʍʊɷʘʆ� ɲʋʊ� ʋɲʌɳʆʉʅɸʎ� ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ� ʃɲɿ� ʏɻ� ʖʌɻʅɲʏʉɷʊʏɻʍɻ� ʏɻʎ�
ʏʌʉʅʉʃʌɲʏʀɲʎ� ;ȵȵ� >�ϯϬϵ� ʏɻʎ�Ϯϱ͘ϭϭ͘ϮϬϬϱ͕�ʍ͘�ϭϱͿ͕�ɻ�ʉʋʉʀɲ�ɸʆʍʘʅɲʏʙɽɻʃɸ�ʍʏɻʆ�ɸɽʆɿʃɼ�ʆʉʅʉɽɸʍʀɲ�ʅɸ� ʏʉ�ʆ͘�
ϯϲϵϭͬϮϬϬϴ�;Ȱʚ�ϭϲϲͿ͕�

ʍʏͿ� ʋɲɿɷɿʃɼ� ɸʌɶɲʍʀɲ� ʃɲɿ� ɳʄʄɸʎ� ʅʉʌʔɹʎ� ɸʅʋʉʌʀɲʎ� ɲʆɽʌʙʋʘʆ͕� ʊʋʘʎ� ʉʌʀɺʉʆʏɲɿ� ʍʏʉ� ɳʌɽʌʉ� Ϯ� ʏɻʎ�Ƀɷɻɶʀɲʎ�
ϮϬϭϭͬϯϲͬȵȵ�ʏʉʐ�ȵʐʌʘʋɲʁʃʉʑ�Ⱦʉɿʆʉɴʉʐʄʀʉʐ�ʃɲɿ�ʏʉʐ�ɇʐʅɴʉʐʄʀʉʐ�ʏɻʎ�ϱɻʎ�Ȱʋʌɿʄʀʉʐ�ϮϬϭϭ͕�ɶɿɲ�ʏɻʆ�ʋʌʊʄɻʗɻ�
ʃɲɿ� ʏɻʆ�ʃɲʏɲʋʉʄɹʅɻʍɻ�ʏɻʎ�ɸʅʋʉʌʀɲʎ�ɲʆɽʌʙʋʘʆ�ʃɲɿ�ɶɿɲ�ʏɻʆ�ʋʌʉʍʏɲʍʀɲ�ʏʘʆ�ɽʐʅɳʏʘʆ�ʏɻʎ͕�ʃɲɽʙʎ�ʃɲɿ�ɶɿɲ�
ʏɻʆ�ɲʆʏɿʃɲʏɳʍʏɲʍɻ�ʏɻʎ�ɲʋʊʔɲʍɻʎ�ʹ�ʋʄɲʀʍɿʉ�ϮϬϬϮͬϲϮϵͬȴȵɉ�ʏʉʐ�ɇʐʅɴʉʐʄʀʉʐ�;ȵȵ�>�ϭϬϭ�ʏɻʎ�ϭϱ͘ϰ͘ϮϬϭϭ͕�ʍ͘�ϭͿ͕�
ɻ�ʉʋʉʀɲ�ɸʆʍʘʅɲʏʙɽɻʃɸ�ʍʏɻʆ�ɸɽʆɿʃɼ�ʆʉʅʉɽɸʍʀɲ�ʅɸ�ʏʉ�ʆ͘�ϰϭϵϴͬϮϬϭϯ�;Ȱʚ�ϮϭϱͿ͘�

Ƀ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɲʋʉʃʄɸʀɸʏɲɿ͕�ɸʋʀʍɻʎ͕�ʊʏɲʆ�ʏʉ�ʋʌʊʍʘʋʉ�ɸɿʎ�ɴɳʌʉʎ�ʏʉʐ�ʉʋʉʀʉʐ�ɸʃɷʊɽɻʃɸ�ɲʅɸʏɳʃʄɻʏɻ�
ʃɲʏɲɷɿʃɲʍʏɿʃɼ� ɲʋʊʔɲʍɻ� ɸʀʆɲɿ� ʅɹʄʉʎ� ʏʉʐ� ɷɿʉɿʃɻʏɿʃʉʑ͕� ɷɿɸʐɽʐʆʏɿʃʉʑ� ɼ� ɸʋʉʋʏɿʃʉʑ� ʉʌɶɳʆʉʐ� ʏʉʐ� ɼ� ɹʖɸɿ�
ɸʇʉʐʍʀɲ�ɸʃʋʌʉʍʙʋɻʍɻʎ͕�ʄɼʗɻʎ�ɲʋʉʔɳʍɸʘʆ�ɼ�ɸʄɹɶʖʉʐ�ʍɸ�ɲʐʏʊ͘�

ɇʏɿʎ�ʋɸʌɿʋʏʙʍɸɿʎ�ɸʏɲɿʌɸɿʙʆ�ʋɸʌɿʉʌɿʍʅɹʆɻʎ�ɸʐɽʑʆɻʎ�;ȵ͘Ʌ͘ȵ͘Ϳ͕� ɿɷɿʘʏɿʃʙʆ�ʃɸʔɲʄɲɿʉʐʖɿʃʙʆ�ɸʏɲɿʌɸɿʙʆ�;/͘<͘�͘Ϳ�
ʃɲɿ� ʋʌʉʍʘʋɿʃʙʆ� ɸʏɲɿʌɸɿʙʆ� ;Ƀ͘ȵ͘� ʃɲɿ� ȵ͘ȵ͘Ϳ͕� ɻ� ʐʋʉʖʌɹʘʍɻ� ʏʉʐ� ʋʌʉɻɶʉʑʅɸʆʉʐ� ɸɷɲʔʀʉʐ� ɲʔʉʌɳ� ʍʏʉʐʎ�
ɷɿɲʖɸɿʌɿʍʏɹʎ͘�

ɇʏɿʎ� ʋɸʌɿʋʏʙʍɸɿʎ� ɲʆʘʆʑʅʘʆ� ɸʏɲɿʌɸɿʙʆ� ;Ȱ͘ȵ͘Ϳ͕� ɻ� ʐʋʉʖʌɹʘʍɻ� ʏʉʐ� ʋʌʉɻɶʉʑʅɸʆʉʐ� ɸɷɲʔʀʉʐ� ɲʔʉʌɳ� ʏʉʆ�
ȴɿɸʐɽʑʆʉʆʏɲ�ɇʑʅɴʉʐʄʉ͕�ʃɲɽʙʎ�ʃɲɿ�ʊʄɲ�ʏɲ�ʅɹʄɻ�ʏʉʐ�ȴɿʉɿʃɻʏɿʃʉʑ�ɇʐʅɴʉʐʄʀʉʐ͘�

ɇʏɿʎ�ʋɸʌɿʋʏʙʍɸɿʎ�ʍʐʆɸʏɲɿʌɿʍʅʙʆ�ɻ�ʐʋʉʖʌɹʘʍɻ�ʏʉʐ�ʋʌʉɻɶʉʑʅɸʆʉʐ�ɸɷɲʔʀʉʐ�ɲʔʉʌɳ�ʃɲʏ͛�ɸʄɳʖɿʍʏʉʆ�ʏɲ�ʅɹʄɻ�
ʏʉʐ�ȴɿʉɿʃɻʏɿʃʉʑ�ɇʐʅɴʉʐʄʀʉʐ͘�

ɇɸ�ʊʄɸʎ�ʏɿʎ�ʐʋʊʄʉɿʋɸʎ�ʋɸʌɿʋʏʙʍɸɿʎ�ʆʉʅɿʃʙʆ�ʋʌʉʍʙʋʘʆ͕�ɻ�ʐʋʉʖʌɹʘʍɻ�ʏʘʆ�ʋʌʉɻɶʉʑʅɸʆʘʆ�ɸɷɲʔʀʘʆ�ɲʔʉʌɳ�
ʍʏʉʐʎ�ʆʊʅɿʅʉʐʎ�ɸʃʋʌʉʍʙʋʉʐʎ�ʏʉʐʎ͘�

ϭ͘ϭ͘ϯ͘Ϯ͘�Ʉʏɲʆ�ɻ�ɲʆɲɽɹʏʉʐʍɲ�ɲʌʖɼ͗��

;ɲͿ� ɶʆʘʌʀɺɸɿ� ʊʏɿ� ʉ� ɸʆ� ʄʊɶʘ� ʉɿʃʉʆʉʅɿʃʊʎ� ʔʉʌɹɲʎ� ɹʖɸɿ� ɲɽɸʏɼʍɸɿ� ʏɿʎ� ʐʋʉʖʌɸʙʍɸɿʎ� ʏʉʐ� ʊʍʉʆ� ɲʔʉʌɳ� ʍʏɻʆ�
ʃɲʏɲɴʉʄɼ� ʔʊʌʘʆ� ɼ� ɸɿʍʔʉʌʙʆ� ʃʉɿʆʘʆɿʃɼʎ� ɲʍʔɳʄɿʍɻʎ� ʃɲɿ� ɲʐʏʊ� ɹʖɸɿ� ɷɿɲʋɿʍʏʘɽɸʀ� ɲʋʊ� ɷɿʃɲʍʏɿʃɼ� ɼ�
ɷɿʉɿʃɻʏɿʃɼ� ɲʋʊʔɲʍɻ� ʅɸ� ʏɸʄɸʍʀɷɿʃɻ� ʃɲɿ� ɷɸʍʅɸʐʏɿʃɼ� ɿʍʖʑ͕� ʍʑʅʔʘʆɲ� ʅɸ� ɷɿɲʏɳʇɸɿʎ� ʏɻʎ� ʖʙʌɲʎ� ʊʋʉʐ� ɸʀʆɲɿ�
ɸɶʃɲʏɸʍʏɻʅɹʆʉʎ�ɼ�ʏɻʆ�ɸɽʆɿʃɼ�ʆʉʅʉɽɸʍʀɲ��ɼͬʃɲɿ��

;ɴͿ�ʊʏɲʆ�ɻ�ɲʆɲɽɹʏʉʐʍɲ�ɲʌʖɼ�ʅʋʉʌɸʀ�ʆɲ�ɲʋʉɷɸʀʇɸɿ�ʅɸ�ʏɲ�ʃɲʏɳʄʄɻʄɲ�ʅɹʍɲ�ʊʏɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɹʖɸɿ�
ɲɽɸʏɼʍɸɿ�ʏɿʎ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏʉʐ�ʊʍʉʆ�ɲʔʉʌɳ�ʏɻʆ�ʃɲʏɲɴʉʄɼ�ʔʊʌʘʆ�ɼ�ɸɿʍʔʉʌʙʆ�ʃʉɿʆʘʆɿʃɼʎ�ɲʍʔɳʄɿʍɻʎ͘��

Ȱʆ�ʉ�ʋʌʉʍʔɹʌʘʆ�ɸʀʆɲɿ�ȶʄʄɻʆɲʎ�ʋʉʄʀʏɻʎ�ɼ�ɹʖɸɿ�ʏɻʆ�ɸɶʃɲʏɳʍʏɲʍɼ�ʏʉʐ�ʍʏɻʆ�ȵʄʄɳɷɲ͕�ʉɿ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏʉʐ�ʋʉʐ�
ɲʔʉʌʉʑʆ� ʏɿʎ� ɸɿʍʔʉʌɹʎ� ʃʉɿʆʘʆɿʃɼʎ� ɲʍʔɳʄɿʍɻʎ� ʃɲʄʑʋʏʉʐʆ� ʏʊʍʉ� ʏɻʆ� ʃʑʌɿɲ� ʊʍʉ� ʃɲɿ� ʏɻʆ� ɸʋɿʃʉʐʌɿʃɼ�
ɲʍʔɳʄɿʍɻ͘�

ȴɸʆ� ɲʋʉʃʄɸʀɸʏɲɿ� ʉ� ʋʌʉʍʔɹʌʘʆ� ʉɿʃʉʆʉʅɿʃʊʎ� ʔʉʌɹɲʎ͕� ʊʏɲʆ� ɹʖɸɿ� ɸʃʋʄɻʌʙʍɸɿ� ʏɿʎ� ʐʋʉʖʌɸʙʍɸɿʎ� ʏʉʐ� ɸʀʏɸ�
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ʃɲʏɲɴɳʄʄʉʆʏɲʎ�ʏʉʐʎ�ʔʊʌʉʐʎ�ɼ�ʏɿʎ�ɸɿʍʔʉʌɹʎ�ʃʉɿʆʘʆɿʃɼʎ�ɲʍʔɳʄɿʍɻʎ�ʋʉʐ�ʉʔɸʀʄɸɿ͕�ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʘʆ͕�
ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ͕� ʏʘʆ� ɷɸɷʉʐʄɸʐʅɹʆʘʆ� ʏʊʃʘʆ� ɼ� ʏʘʆ� ʋʌʉʍʏʀʅʘʆ� ɸʀʏɸ� ʐʋɲɶʊʅɸʆʉʎ� ʍɸ� ɷɸʍʅɸʐʏɿʃʊ�
ɷɿɲʃɲʆʉʆɿʍʅʊ�ɶɿɲ�ʏɻʆ�ʃɲʏɲɴʉʄɼ�ʏʉʐʎ͘��

;ɶͿ�ɶʆʘʌʀɺɸɿ�ɼ�ʅʋʉʌɸʀ�ʆɲ�ɲʋʉɷɸʀʇɸɿ�ʅɸ�ʏɲ�ʃɲʏɳʄʄɻʄɲ�ʅɹʍɲ�ʊʏɿ�ɹʖʉʐʆ�ɸʋɿɴʄɻɽɸʀ�ʍɸ�ɴɳʌʉʎ�ʏʉʐ�ʉɿʃʉʆʉʅɿʃʉʑ�
ʔʉʌɹɲ͕�ʅɹʍɲ�ʍɸ�ʖʌʉʆɿʃʊ�ɷɿɳʍʏɻʅɲ�ɷʑʉ�;ϮͿ�ɸʏʙʆ�ʋʌɿʆ�ɲʋʊ�ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ʄɼʇɻʎ�ʏɻʎ�ʋʌʉɽɸʍʅʀɲʎ�ʐʋʉɴʉʄɼʎ�
ʋʌʉʍʔʉʌɳʎ�ɼ�ɲʀʏɻʍɻʎ�ʍʐʅʅɸʏʉʖɼʎ͗�ɲɲͿ�ʏʌɸɿʎ�;ϯͿ�ʋʌɳʇɸɿʎ�ɸʋɿɴʉʄɼʎ�ʋʌʉʍʏʀʅʉʐ�ɲʋʊ�ʏɲ�ɲʌʅʊɷɿɲ�ɸʄɸɶʃʏɿʃɳ�
ʊʌɶɲʆɲ� ʏʉʐ� ɇʙʅɲʏʉʎ� ȵʋɿɽɸʙʌɻʍɻʎ� ȵʌɶɲʍʀɲʎ� ɶɿɲ� ʋɲʌɲɴɳʍɸɿʎ� ʏɻʎ� ɸʌɶɲʏɿʃɼʎ� ʆʉʅʉɽɸʍʀɲʎ� ʋʉʐ�
ʖɲʌɲʃʏɻʌʀɺʉʆʏɲɿ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�ʐʋʉʐʌɶɿʃɼ�ɲʋʊʔɲʍɻ�ϮϬϲϯͬȴϭϲϯϮͬϮϬϭϭ�;Ȳʚ�ϮϲϲͿ͕�ʊʋʘʎ�ɸʃɳʍʏʉʏɸ�ɿʍʖʑɸɿ͕�
ʘʎ� ͨʐʗɻʄɼʎͩ� ɼ� ͨʋʉʄʑ� ʐʗɻʄɼʎͩ� ʍʉɴɲʌʊʏɻʏɲʎ͕� ʉɿ� ʉʋʉʀɸʎ� ʋʌʉʃʑʋʏʉʐʆ� ɲɽʌʉɿʍʏɿʃɳ� ɲʋʊ� ʏʌɸɿʎ� ;ϯͿ�
ɷɿɸʆɸʌɶɻɽɹʆʏɸʎ�ɸʄɹɶʖʉʐʎ͕�ɼ�ɴɴͿ�ɷʑʉ� ;ϮͿ�ʋʌɳʇɸɿʎ�ɸʋɿɴʉʄɼʎ�ʋʌʉʍʏʀʅʉʐ�ɲʋʊ� ʏɲ�ɲʌʅʊɷɿɲ�ɸʄɸɶʃʏɿʃɳ�ʊʌɶɲʆɲ�
ʏʉʐ� ɇʙʅɲʏʉʎ� ȵʋɿɽɸʙʌɻʍɻʎ� ȵʌɶɲʍʀɲʎ� ɶɿɲ� ʋɲʌɲɴɳʍɸɿʎ� ʏɻʎ� ɸʌɶɲʏɿʃɼʎ� ʆʉʅʉɽɸʍʀɲʎ� ʋʉʐ� ɲʔʉʌʉʑʆ� ʏɻʆ�
ɲɷɼʄʘʏɻ�ɸʌɶɲʍʀɲ͕�ʉɿ�ʉʋʉʀɸʎ�ʋʌʉʃʑʋʏʉʐʆ�ɲɽʌʉɿʍʏɿʃɳ�ɲʋʊ�ɷʑʉ�;ϮͿ�ɷɿɸʆɸʌɶɻɽɹʆʏɸʎ�ɸʄɹɶʖʉʐʎ͘�Ƀɿ�ʐʋʊ�ɲɲʚ�ʃɲɿ�
ɴɴʚ�ʃʐʌʙʍɸɿʎ�ʋʌɹʋɸɿ�ʆɲ�ɹʖʉʐʆ�ɲʋʉʃʏɼʍɸɿ�ʏɸʄɸʍʀɷɿʃɻ�ʃɲɿ�ɷɸʍʅɸʐʏɿʃɼ�ɿʍʖʑ͘��

ϭ͘ϭ͘ϯ͘ϯ͘� Ȱʋʉʃʄɸʀɸʏɲɿ� ɲʋʊ� ʏɻ� ʍʐʅʅɸʏʉʖɼ� ʍʏɻ� ɷɿɲɷɿʃɲʍʀɲ� ʍʑʆɲʗɻʎ� ʏɻʎ�ʋɲʌʉʑʍɲʎ� ʍʑʅɴɲʍɻʎ͕�ʋʌʉʍʔɹʌʘʆ�
ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʍɸ�ʉʋʉɿɲɷɼʋʉʏɸ�ɲʋʊ�ʏɿʎ�ɲʃʊʄʉʐɽɸʎ�ʃɲʏɲʍʏɳʍɸɿʎ͗��

;ɲͿ�ɸɳʆ�ɹʖɸɿ�ɲɽɸʏɼʍɸɿ�ʏɿʎ�ʐʋʉʖʌɸʙʍɸɿʎ�ʋʉʐ�ʋʌʉɴʄɹʋʉʆʏɲɿ�ʍʏɻʆ�ʋɲʌ͘�Ϯ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϴ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕��

;ɴͿ�ɸɳʆ�ʏɸʄɸʀ�ʐʋʊ�ʋʏʙʖɸʐʍɻ ɼ�ɹʖɸɿ�ʐʋɲʖɽɸʀ�ʍɸ�ɷɿɲɷɿʃɲʍʀɲ�ɸʇʐɶʀɲʆʍɻʎ�ɼ�ɸɿɷɿʃɼʎ�ɸʃʃɲɽɳʌɿʍɻʎ�ɼ�ʏɸʄɸʀ�ʐʋʊ�
ɲʆɲɶʃɲʍʏɿʃɼ�ɷɿɲʖɸʀʌɿʍɻ ɲʋʊ�ɸʃʃɲɽɲʌɿʍʏɼ�ɼ�ɲʋʊ�ʏʉ�ɷɿʃɲʍʏɼʌɿʉ�ɼ�ɹʖɸɿ�ʐʋɲʖɽɸʀ�ʍɸ�ɷɿɲɷɿʃɲʍʀɲ�ʋʏʘʖɸʐʏɿʃʉʑ�
ʍʐʅɴɿɴɲʍʅʉʑ�ɼ�ɹʖɸɿ�ɲʆɲʍʏɸʀʄɸɿ�ʏɿʎ�ɸʋɿʖɸɿʌɻʅɲʏɿʃɹʎ�ʏʉʐ�ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ�ɼ�ɸɳʆ�ɴʌʀʍʃɸʏɲɿ�ʍɸ�ʉʋʉɿɲɷɼʋʉʏɸ�
ɲʆɳʄʉɶɻ�ʃɲʏɳʍʏɲʍɻ�ʋʌʉʃʑʋʏʉʐʍɲ�ɲʋʊ�ʋɲʌʊʅʉɿɲ�ɷɿɲɷɿʃɲʍʀɲ͕�ʋʌʉɴʄɸʋʊʅɸʆɻ�ʍɸ�ɸɽʆɿʃɹʎ�ɷɿɲʏɳʇɸɿʎ�ʆʊʅʉʐ͘�
ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʅʋʉʌɸʀ�ʆɲ�ʅɻʆ�ɲʋʉʃʄɸʀɸɿ�ɹʆɲʆ�ʉɿʃʉʆʉʅɿʃʊ�ʔʉʌɹɲ�ʉ�ʉʋʉʀʉʎ�ɴʌʀʍʃɸʏɲɿ�ʍɸ�ʅʀɲ�ɸʃ�ʏʘʆ�
ʃɲʏɲʍʏɳʍɸʘʆ�ʋʉʐ�ɲʆɲʔɹʌʉʆʏɲɿ�ʍʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ɲʐʏɼ͕�ʐʋʊ�ʏɻʆ�ʋʌʉʒʋʊɽɸʍɻ�ʊʏɿ�ɲʋʉɷɸɿʃʆʑɸɿ�ʊʏɿ�ʉ�ɸʆ�ʄʊɶʘ�
ʔʉʌɹɲʎ�ɸʀʆɲɿ�ʍɸ�ɽɹʍɻ�ʆɲ�ɸʃʏɸʄɹʍɸɿ�ʏɻ�ʍʑʅɴɲʍɻ͕�ʄɲʅɴɳʆʉʆʏɲʎ�ʐʋʊʗɻ�ʏɿʎ�ɿʍʖʑʉʐʍɸʎ�ɷɿɲʏɳʇɸɿʎ�ʃɲɿ�ʏɲ�ʅɹʏʌɲ�
ɶɿɲ�ʏɻ�ʍʐʆɹʖɿʍɻ�ʏɻʎ�ɸʋɿʖɸɿʌɻʅɲʏɿʃɼʎ�ʏʉʐ�ʄɸɿʏʉʐʌɶʀɲʎ͕��

;ɶͿ�ʐʋɳʌʖʉʐʆ�ɸʋɲʌʃʙʎ�ɸʑʄʉɶɸʎ�ɸʆɷɸʀʇɸɿʎ�ʋʉʐ�ʉɷɻɶʉʑʆ�ʍʏʉ�ʍʐʅʋɹʌɲʍʅɲ�ʊʏɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʍʐʆɼʗɸ�
ʍʐʅʔʘʆʀɸʎ�ʅɸ�ɳʄʄʉʐʎ�ʉɿʃʉʆʉʅɿʃʉʑʎ�ʔʉʌɸʀʎ�ʅɸ�ʍʏʊʖʉ�ʏɻ�ʍʏʌɹɴʄʘʍɻ�ʏʉʐ�ɲʆʏɲɶʘʆɿʍʅʉʑ͕��

;ɷͿ�ɸɳʆ�ʅʀɲ�ʃɲʏɳʍʏɲʍɻ�ʍʑɶʃʌʉʐʍɻʎ�ʍʐʅʔɸʌʊʆʏʘʆ�ʃɲʏɳ�ʏɻʆ�ɹʆʆʉɿɲ�ʏʉʐ�ɳʌɽʌʉʐ�Ϯϰ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ɷɸʆ�
ʅʋʉʌɸʀ�ʆɲ�ɽɸʌɲʋɸʐɽɸʀ�ɲʋʉʏɸʄɸʍʅɲʏɿʃɳ�ʅɸ�ɳʄʄɲ͕�ʄɿɶʊʏɸʌʉ�ʋɲʌɸʅɴɲʏɿʃɳ͕�ʅɹʍɲ͕��

;ɸͿ� ɸɳʆ� ʅʀɲ� ʃɲʏɳʍʏɲʍɻ� ʍʏʌɹɴʄʘʍɻʎ� ʏʉʐ� ɲʆʏɲɶʘʆɿʍʅʉʑ� ɲʋʊ� ʏɻʆ� ʋʌʊʏɸʌɻ� ʍʐʅʅɸʏʉʖɼ� ʏʉʐ� ʉɿʃʉʆʉʅɿʃʉʑ�
ʔʉʌɹɲ�ʃɲʏɳ�ʏɻʆ�ʋʌʉɸʏʉɿʅɲʍʀɲ�ʏɻʎ�ɷɿɲɷɿʃɲʍʀɲʎ�ʍʑʆɲʗɻʎ�ʍʑʅɴɲʍɻʎ͕�ʃɲʏɳ�ʏɲ�ʉʌɿɺʊʅɸʆɲ�ʍʏʉ�ɳʌɽʌʉ�ϰϴ�ʏʉʐ�
ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�ɷɸʆ�ʅʋʉʌɸʀ�ʆɲ�ɽɸʌɲʋɸʐɽɸʀ�ʅɸ�ɳʄʄɲ͕�ʄɿɶʊʏɸʌʉ�ʋɲʌɸʅɴɲʏɿʃɳ͕�ʅɹʍɲ͕��

;ʍʏͿ� ɸɳʆ� ɹʖɸɿ� ɸʋɿɷɸʀʇɸɿ� ʍʉɴɲʌɼ� ɼ� ɸʋɲʆɲʄɲʅɴɲʆʊʅɸʆɻ� ʋʄɻʅʅɹʄɸɿɲ� ʃɲʏɳ� ʏɻʆ� ɸʃʏɹʄɸʍɻ� ʉʐʍɿʙɷʉʐʎ�
ɲʋɲʀʏɻʍɻʎ� ʍʏʉ� ʋʄɲʀʍɿʉ� ʋʌʉɻɶʉʑʅɸʆɻʎ� ɷɻʅʊʍɿɲʎ� ʍʑʅɴɲʍɻʎ͕� ʋʌʉɻɶʉʑʅɸʆɻʎ� ʍʑʅɴɲʍɻʎ� ʅɸ� ɲʆɲɽɹʏʉʆʏɲ�
ʔʉʌɹɲ�ɼ�ʋʌʉɻɶʉʑʅɸʆɻʎ�ʍʑʅɴɲʍɻʎ�ʋɲʌɲʖʙʌɻʍɻʎ�ʋʉʐ� ɸʀʖɸ�ʘʎ�ɲʋʉʏɹʄɸʍʅɲ�ʏɻʆ�ʋʌʊʘʌɻ�ʃɲʏɲɶɶɸʄʀɲ� ʏɻʎ͕�
ɲʋʉɺɻʅɿʙʍɸɿʎ�ɼ�ɳʄʄɸʎ�ʋɲʌʊʅʉɿɸʎ�ʃʐʌʙʍɸɿʎ͕�

;ɺͿ� ɸɳʆ� ɹʖɸɿ� ʃʌɿɽɸʀ� ɹʆʉʖʉʎ� ʍʉɴɲʌʙʆ� ʗɸʐɷʙʆ� ɷɻʄʙʍɸʘʆ� ʃɲʏɳ� ʏɻʆ� ʋɲʌʉʖɼ� ʏʘʆ� ʋʄɻʌʉʔʉʌɿʙʆ� ʋʉʐ�
ɲʋɲɿʏʉʑʆʏɲɿ� ɶɿɲ� ʏɻʆ� ɸʇɲʃʌʀɴʘʍɻ� ʏɻʎ� ɲʋʉʐʍʀɲʎ� ʏʘʆ� ʄʊɶʘʆ� ɲʋʉʃʄɸɿʍʅʉʑ� ɼ� ʏɻʆ� ʋʄɼʌʘʍɻ� ʏʘʆ� ʃʌɿʏɻʌʀʘʆ�
ɸʋɿʄʉɶɼʎ͕�ɹʖɸɿ�ɲʋʉʃʌʑʗɸɿ�ʏɿʎ�ʋʄɻʌʉʔʉʌʀɸʎ�ɲʐʏɹʎ�ɼ�ɷɸʆ�ɸʀʆɲɿ�ʍɸ�ɽɹʍɻ�ʆɲ�ʋʌʉʍʃʉʅʀʍɸɿ�ʏɲ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�
ʋʉʐ�ɲʋɲɿʏʉʑʆʏɲɿ�ʃɲʏ͛�ɸʔɲʌʅʉɶɼ�ʏʉʐ�ɳʌɽʌʉʐ�ϳϵ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�

;ɻͿ� ɸɳʆ�ɸʋɿʖɸʀʌɻʍɸ� ʆɲ� ɸʋɻʌɸɳʍɸɿ�ʅɸ�ɲɽɹʅɿʏʉ� ʏʌʊʋʉ�ʏɻ�ɷɿɲɷɿʃɲʍʀɲ� ʄɼʗɻʎ�ɲʋʉʔɳʍɸʘʆ� ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�
Ȱʌʖɼʎ͕�ʆɲ�ɲʋʉʃʏɼʍɸɿ�ɸʅʋɿʍʏɸʐʏɿʃɹʎ�ʋʄɻʌʉʔʉʌʀɸʎ�ʋʉʐ�ɸʆɷɹʖɸʏɲɿ�ʆɲ�ʏʉʐ�ɲʋʉʔɹʌʉʐʆ�ɲɽɹʅɿʏʉ�ʋʄɸʉʆɹʃʏɻʅɲ�
ʍʏɻ� ɷɿɲɷɿʃɲʍʀɲ� ʍʑʆɲʗɻʎ� ʍʑʅɴɲʍɻʎ� ɼ� ʆɲ� ʋɲʌɳʍʖɸɿ� ɸʇ� ɲʅɸʄɸʀɲʎ� ʋɲʌɲʋʄɲʆɻʏɿʃɹʎ� ʋʄɻʌʉʔʉʌʀɸʎ� ʋʉʐ�
ɸʆɷɹʖɸʏɲɿ� ʆɲ� ɸʋɻʌɸɳʍʉʐʆ� ʉʐʍɿʘɷʙʎ� ʏɿʎ� ɲʋʉʔɳʍɸɿʎ� ʋʉʐ� ɲʔʉʌʉʑʆ� ʏʉʆ� ɲʋʉʃʄɸɿʍʅʊ͕� ʏɻʆ� ɸʋɿʄʉɶɼ� ɼ� ʏɻʆ�
ɲʆɳɽɸʍɻ͕��

;ɽͿ� ɸɳʆ� ɻ� Ȱʆɲɽɹʏʉʐʍɲ� Ȱʌʖɼ� ʅʋʉʌɸʀ� ʆɲ� ɲʋʉɷɸʀʇɸɿ͕� ʅɸ� ʃɲʏɳʄʄɻʄɲ� ʅɹʍɲ͕� ʊʏɿ� ʉ� ʉɿʃʉʆʉʅɿʃʊʎ� ʔʉʌɹɲʎ� ɹʖɸɿ�
ɷɿɲʋʌɳʇɸɿ�ʍʉɴɲʌʊ�ɸʋɲɶɶɸʄʅɲʏɿʃʊ�ʋɲʌɳʋʏʘʅɲ͕�ʏʉ�ʉʋʉʀʉ�ɽɹʏɸɿ�ɸʆ�ɲʅʔɿɴʊʄʘ�ʏɻʆ�ɲʃɸʌɲɿʊʏɻʏɳ�ʏʉʐ͘�

ϭ͘ϭ͘ϯ͘ϰ͘�Ƀ� ʋʌʉʍʔɹʌʘʆ� ɲʋʉʃʄɸʀɸʏɲɿ� ʍɸ� ʉʋʉɿʉɷɼʋʉʏɸ� ʖʌʉʆɿʃʊ� ʍɻʅɸʀʉ� ʃɲʏɳ� ʏɻ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ɷɿɲɷɿʃɲʍʀɲʎ�
ʍʑʆɲʗɻʎ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ʍʑʅɴɲʍɻʎ͕�ʊʏɲʆ�ɲʋʉɷɸɿʃʆʑɸʏɲɿ�ʊʏɿ�ɴʌʀʍʃɸʏɲɿ͕�ʄʊɶʘ�ʋʌɳʇɸʘʆ�ɼ�ʋɲʌɲʄɸʀʗɸʙʆ�ʏʉʐ͕�
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ɸʀʏɸ�ʋʌɿʆ�ɸʀʏɸ�ʃɲʏɳ�ʏɻ�ɷɿɲɷɿʃɲʍʀɲ͕�ʍɸ�ʅʀɲ�ɲʋʊ�ʏɿʎ�ʘʎ�ɳʆʘ�ʋɸʌɿʋʏʙʍɸɿʎ͘�

ϭ͘ϭ͘ϯ͘ϱ͘�Ƀɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ͕�ʍʏʉʆ�ʉʋʉʀʉ�ɹʖɸɿ�ɸʋɿɴʄɻɽɸʀ͕�ʅɸ�ʏɻʆ�ʃʉɿʆɼ�ʐʋʉʐʌɶɿʃɼ�ɲʋʊʔɲʍɻ�ʏʉʐ�ɳʌɽʌʉʐ�ϳϰ�
ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͕� ɻ� ʋʉɿʆɼ� ʏʉʐ� ɲʋʉʃʄɸɿʍʅʉʑ� ɲʋʉʃʄɸʀɸʏɲɿ� ɲʐʏʉɷʀʃɲɿɲ� ʃɲɿ� ɲʋʊ� ʏɻʆ� ʋɲʌʉʑʍɲ� ɷɿɲɷɿʃɲʍʀɲ�
ʍʑʆɲʗɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʐʋʉɴʉʄɼʎ�ʃʉɿʆɼʎ�ʋʌʉʍʔʉʌɳʎ͕�ʉɿ�ʋɲʌɲʋɳʆʘ�ʄʊɶʉɿ�ɲʋʉʃʄɸɿʍʅʉʑ�ʏʘʆ�ʋɲʌɲɶʌɳʔʘʆ�ɿʍʖʑʉʐʆ�
ɶɿɲ�ʃɲɽɹʆɲʆ�ɲʋʊ�ʏʉʐʎ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ�ʍʏɻʆ�ʃʉɿʆɼ�ʋʌʉʍʔʉʌɳ͘�ȵɳʆ�ʍʐʆʏʌɹʖɸɿ�ʄʊɶʉʎ�ɲʋʉʃʄɸɿʍʅʉʑ�ʃɲɿ�ɶɿɲ�ɹʆɲ�
ʅʊʆʉ�ʍʐʅʅɸʏɹʖʉʆʏɲ�ʍɸ�ʃʉɿʆɼ�ʋʌʉʍʔʉʌɳ͕�ɻ�ʐʋʉɴʄɻɽɸʀʍɲ�ʃʉɿʆɼ�ʋʌʉʍʔʉʌɳ�ɲʋʉʃʄɸʀɸʏɲɿ�ɲʋʊ�ʏʉ�ɷɿɲɶʘʆɿʍʅʊ͘��

ϭ͘ϭ͘ϰ͘�Ⱦʌɿʏɼʌɿɲ�ɸʋɿʄʉɶɼʎ�

ϭ͘ϭ͘ϰ͘ϭ͘�Ⱦɲʏɲʄʄɻʄʊʏɻʏɲ�ɳʍʃɻʍɻʎ�ɸʋɲɶɶɸʄʅɲʏɿʃɼʎ�ɷʌɲʍʏɻʌɿʊʏɻʏɲʎ�

Ƀɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ʋʉʐ�ʍʐʅʅɸʏɹʖʉʐʆ�ʍʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ʍʑʆɲʗɻʎ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ʍʑʅɴɲʍɻʎ�ɲʋɲɿʏɸʀʏɲɿ�ɸʋʀ�
ʋʉɿʆɼ� ɲʋʉʃʄɸɿʍʅʉʑ� ʆɲ� ɲʍʃʉʑʆ� ɸʋɲɶɶɸʄʅɲʏɿʃɼ� ɷʌɲʍʏɻʌɿʊʏɻʏɲ� ʍʐʆɲʔɼ� ʅɸ� ʏʉ� ɲʆʏɿʃɸʀʅɸʆʉ� ʏʘʆ� ʋʌʉʎ�
ʋɲʌʉʖɼ� ɉʋɻʌɸʍɿʙʆ͘� Ƀɿ� ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ� ʋʉʐ� ɸʀʆɲɿ� ɸɶʃɲʏɸʍʏɻʅɹʆʉɿ� ʍɸ� ʃʌɳʏʉʎ� ʅɹʄʉʎ� ʏɻʎ� ȵʐʌʘʋɲʁʃɼʎ�
ȶʆʘʍɻʎ� ɲʋɲɿʏɸʀʏɲɿ� ʆɲ� ɸʀʆɲɿ� ɸɶɶɸɶʌɲʅʅɹʆʉɿ� ʍɸ� ɹʆɲ� ɲʋʊ� ʏɲ� ɸʋɲɶɶɸʄʅɲʏɿʃɳ� ʅɻʏʌʙɲ� ʋʉʐ� ʏɻʌʉʑʆʏɲɿ� ʍʏʉ�
ʃʌɳʏʉʎ�ɸɶʃɲʏɳʍʏɲʍɼʎ�ʏʉʐʎ�ɼ�ʆɲ�ɿʃɲʆʉʋʉɿʉʑʆ�ʉʋʉɿɲɷɼʋʉʏɸ�ɳʄʄɻ�ɲʋɲʀʏɻʍɻ�ʉʌʀɺɸʏɲɿ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�y/�ʏʉʐ�
Ʌʌʉʍɲʌʏɼʅɲʏʉʎ�Ȱʚ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͘� ɇʏɻʆ� ʋɸʌʀʋʏʘʍɻ�ʉɿʃʉʆʉʅɿʃʙʆ�ʔʉʌɹʘʆ�ɸɶʃɲʏɸʍʏɻʅɹʆʘʆ�ʍɸ� ʃʌɳʏʉʎ�
ʅɹʄʉʐʎ�ʏʉʐ�ȵ͘Ƀ͘ɍ͘�ɼ�ʍɸ�ʏʌʀʏɸʎ�ʖʙʌɸʎ�ʋʉʐ�ʋʌʉʍʖʘʌɼʍɸɿ�ʍʏɻ�ɇ͘ȴ͘ɇ͕͘�ɼ�ʍɸ�ʏʌʀʏɸʎ�ʖʙʌɸʎ�ʋʉʐ�ɷɸʆ�ɸʅʋʀʋʏʉʐʆ�
ʍʏɻʆ� ʋʌʉɻɶʉʑʅɸʆɻ� ʋɸʌʀʋʏʘʍɻ� ʃɲɿ� ɹʖʉʐʆ� ʍʐʆɳʗɸɿ� ɷɿʅɸʌɸʀʎ� ɼ� ʋʉʄʐʅɸʌɸʀʎ� ʍʐʅʔʘʆʀɸʎ� ʅɸ� ʏɻʆ� ȶʆʘʍɻ� ʍɸ�
ɽɹʅɲʏɲ�ɷɿɲɷɿʃɲʍɿʙʆ�ɲʆɳɽɸʍɻʎ�ɷɻʅʉʍʀʘʆ�ʍʐʅɴɳʍɸʘʆ͕�ɲʋɲɿʏɸʀʏɲɿ� ʆɲ� ɸʀʆɲɿ� ɸɶɶɸɶʌɲʅʅɹʆʉɿ�ʍɸ�ɲʆʏʀʍʏʉɿʖɲ�
ɸʋɲɶɶɸʄʅɲʏɿʃɳ� ʅɻʏʌʙɲ͘� Ƀɿ� ɸɶʃɲʏɸʍʏɻʅɹʆʉɿ� ʍʏɻʆ� ȵʄʄɳɷɲ� ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ� ɲʋɲɿʏɸʀʏɲɿ� ʆɲ� ɸʀʆɲɿ�
ɸɶɶɸɶʌɲʅʅɹʆʉɿ�ʍʏʉ�ʉɿʃɸʀʉ�ȵʋɲɶɶɸʄʅɲʏɿʃʊ�ɀɻʏʌʙʉ͘�

Ƀɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ʍʐʅʋʄɻʌʙʆʉʐʆ�ʏʉ�ɲʆʏʀʍʏʉɿʖʉ�ʋɸɷʀʉ�ʍʏʉ�Ɉ͘ȵ͘ɉ͘ȴ͘�

ϭ͘ϭ͘ϰ͘Ϯ͘�Ȱʍʔɲʄɿʍʏɿʃɼ�ʃɳʄʐʗɻ

Ƀ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʋʉʐ�ʍʐʅʅɸʏɹʖɸɿ�ʍʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ʍʑʆɲʗɻʎ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ʍʑʅɴɲʍɻʎ�ɲʋɲɿʏɸʀʏɲɿ͕�ʆɲ�
ʃɲʄʑʋʏɸɿ�ʏɻ�ʍʑʅɴɲʍɻ�ʅɸ�ɸʆ�ɿʍʖʑ�Ȱʍʔɲʄɿʍʏɼʌɿʉ�ɇʐʅɴʊʄɲɿʉ�Ȱʍʏɿʃɼʎ�ȵʐɽʑʆɻʎ�ɶɿɲ�ʏɻʆ�ɹʆɲʆʏɿ�ʏʌʀʏʘʆ�ɸʐɽʑʆɻ�
ɶɿɲ�ʐʄɿʃɹʎ�ɺɻʅɿɹʎ�ʃɲɿ�ʍʘʅɲʏɿʃɹʎ�ɴʄɳɴɸʎ�ʃɲɽ͛�ʊʄɻ�ʏɻ�ɷɿɳʌʃɸɿɲ�ɿʍʖʑʉʎ�ʏɻʎ͘��

Ɉɲ�ʋʌʉɲʆɲʔɸʌɽɹʆʏɲ�ɲʋʉɷɸɿʃʏɿʃɳ�ɹɶɶʌɲʔɲ�ɽɲ�ʐʋʉɴɳʄʄʉʆʏɲɿ�ʅɲɺʀ�ʅɸ�ʏɲ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʃɲʏɲʃʑʌʘʍɻʎ�ʏʉʐ�
ɸʃɳʍʏʉʏɸ� ʐʋʉʗɼʔɿʉʐ� ʉɿʃʉʆʉʅɿʃʉʑ� ʔʉʌɹɲ� ʋʉʐ� ɽɲ� ɲʆɲʃɻʌʐʖʏɸʀ� ʋʌʉʍʘʌɿʆʊʎ� ɲʆɳɷʉʖʉʎ͕� ɸʆʙ� ɽɲ�
ʍʐʅʋʄɻʌʙʆɸʏɲɿ�ʃɲɿ�ʏʉ�ɲʆʏʀʍʏʉɿʖʉ�ʋɸɷʀʉ�ʍʏʉ�Ɉȵɉȴ͘�

ϭ͘ϭ͘ϰ͘ϯ�Ɉɸʖʆɿʃɼ�ʃɲɿ�ɸʋɲɶɶɸʄʅɲʏɿʃɼ�ɿʃɲʆʊʏɻʏɲ�

Ʉʍʉʆ�ɲʔʉʌɳ�ʍʏɻʆ�ʏɸʖʆɿʃɼ�ʃɲɿ�ɸʋɲɶɶɸʄʅɲʏɿʃɼ�ɿʃɲʆʊʏɻʏɲ�ɶɿɲ�ʏɻʆ�ʋɲʌʉʑʍɲ�ɷɿɲɷɿʃɲʍʀɲ�ʍʑʆɲʗɻʎ�ʍʑʅɴɲʍɻʎ͕�
ʉɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ͕�ɸʋʀ�ʋʉɿʆɼ�ɲʋʉʃʄɸɿʍʅʉʑ͕�ʉʔɸʀʄʉʐʆ�ʆɲ�ɷɻʄʙʍʉʐʆ͗�

;ɲͿʏʉʆ�ʐʋɸʑɽʐʆʉ�ɀɻʖɲʆɿʃʊ� ;Ʌʉʄɿʏɿʃʊ�ɀɻʖɲʆɿʃʊ� ʃɲʏɻɶʉʌʀɲʎ�ɅȵͿ� ɸʀʏɸ�ɲʆɼʃɸɿ�ɲʋɸʐɽɸʀɲʎ�ʍʏʉʆ�ʉɿʃʉʆʉʅɿʃʊ�
ʔʉʌɹɲ� ɸʀʏɸ� ʊʖɿ͘� ɇɸ� ʋɸʌʀʋʏʘʍɻ� ʋʉʐ� ʉ� ʉɿʃʉʆʉʅɿʃʊʎ� ʔʉʌɹɲʎ� ɷɸʆ� ɷɿɲɽɹʏɸɿ� ʐʋɸʑɽʐʆʉ� ʅɻʖɲʆɿʃʊ� ;Ʌʉʄɿʏɿʃʊ�
ɀɻʖɲʆɿʃʊ�ʃɲʏɻɶʉʌʀɲʎ�ɅȵͿ�ʍʏʉ�ʍʏɲɽɸʌʊ�ʋʌʉʍʘʋɿʃʊ�ʏʉʐ�ʏʊʏɸ�ɷɻʄʙʆɸɿ�ʋʌʊɽɸʍɻ�ʍʐʆɸʌɶɲʍʀɲʎ�ʅɸ�ʐʋɸʑɽʐʆʉ�
ʅɻʖɲʆɿʃʊ�ʃɲɿ�ʋʌʉʍʃʉʅʀɺɸɿ�ʏʉ�ʍʐʅʔʘʆɻʏɿʃʊ�ʍʏʉ�ʍʏɳɷɿʉ�ʃɲʏɳɽɸʍɻʎ�ʏʘʆ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʃɲʏɲʃʑʌʘʍɻʎ͘��

;ɴͿ� ʏɲ� ʅɻʖɲʆɼʅɲʏɲ� ʃɲɿ� ʏʉʆ� ʏɸʖʆɿʃʊ� ɸʇʉʋʄɿʍʅʊ� ʋʉʐ� ɽɲ� ɹʖɸɿ� ʍʏɻ� ɷɿɳɽɸʍɻ� ʏʉʐ� ɶɿɲ� ʏɻʆ� ɸʃʏɹʄɸʍɻ� ʏɻʎ�
ʍʑʅɴɲʍɻʎ͕�ɸʀʏɸ�ɲʆɼʃʉʐʆ�ɲʋɸʐɽɸʀɲʎ�ʍʏʉʆ�ʉɿʃʉʆʉʅɿʃʊ�ʔʉʌɹɲ�ɸʀʏɸ�ʊʖɿ�

Ɉɲ�ʋʌʉɲʆɲʔɸʌɽɹʆʏɲ�ɲʋʉɷɸɿʃʏɿʃɳ�ɹɶɶʌɲʔɲ�ɽɲ�ʐʋʉɴɳʄʄʉʆʏɲɿ�ʅɲɺʀ�ʅɸ�ʏɲ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʃɲʏɲʃʑʌʘʍɻʎ�ʏʉʐ�
ɸʃɳʍʏʉʏɸ� ʐʋʉʗɼʔɿʉʐ� ʉɿʃʉʆʉʅɿʃʉʑ� ʔʉʌɹɲ� ʋʉʐ� ɽɲ� ɲʆɲʃɻʌʐʖʏɸʀ� ʋʌʉʍʘʌɿʆʊʎ� ɲʆɳɷʉʖʉʎ͕� ɸʆʙ� ɽɲ�
ʍʐʅʋʄɻʌʙʆɸʏɲɿ�ʃɲɿ�ʏʉ�ɲʆʏʀʍʏʉɿʖʉ�ʋɸɷʀʉ�ʍʏʉ�Ɉȵɉȴ͘�

ϭ͘ϭ͘ϰ͘ϰ�ɀɹʏʌɲ�ʋɸʌɿɴɲʄʄʉʆʏɿʃɼʎ�ɷɿɲʖɸʀʌɿʍɻʎ�

Ƀɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ɶɿɲ�ʏɻʆ�ʋɲʌʉʑʍɲ�ɷɿɲɷɿʃɲʍʀɲ�ʍʑʆɲʗɻʎ�ʍʑʅɴɲʍɻʎ�ɸʋʀ�ʋʉɿʆɼ�ɲʋʉʃʄɸɿʍʅʉʑ�ʉʔɸʀʄʉʐʆ�
ʆɲ�ɷɿɲɽɹʏʉʐʆ�ɳɷɸɿɲ�ʍʐʄʄʉɶɼʎ�ʃɲɿ�ʅɸʏɲʔʉʌɳʎ�ɻ�ʉʋʉʀɲ�ʆɲ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ʃɲʏΖ�ɸʄɳʖɿʍʏʉ�ʏʉʐʎ�ʃʘɷɿʃʉʑʎ�ȵȾȰ�
ʏʘʆ�ʅɻ�ɸʋɿʃʀʆɷʐʆʘʆ�ɲʋʉɴʄɼʏʘʆ�ʏʉʐ�Ⱦɸʔ͘�ϭϳ�ʏʉʐ�ȵʐʌʘʋɲʁʃʉʑ�Ⱦɲʏɲʄʊɶʉʐ�Ȱʋʉɴʄɼʏʘʆ��ʊʋʘʎ�ɲʐʏʊʎ�ɿʍʖʑɸɿ͘�
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ȸ� ɷɿɲʖɸʀʌɿʍɻ� ʏʘʆ� ɲʋʉɴʄɼʏʘʆ� ʋʉʐ� ʋʌʉʃʑʋʏʉʐʆ� ɲʋʊ� ʏɻʆ� ɲʔɲʀʌɸʍɻ� Ͳ� ɲʋʉʇɼʄʘʍɻ� Ͳ� ʃɲɽɲʀʌɸʍɻ� ʏʘʆ�
ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� Ͳ� ɸʋɿɶʌɲʔʙʆ� ʃɲɿ� ʋɸʌɿʄɲʅɴɳʆʉʆʏɲɿ� ʍʏʉ� Ⱦɸʔ͘� ϭϳ� ʏʉʐ� ȵʐʌʘʋɲʁʃʉʑ� Ⱦɲʏɲʄʊɶʉʐ�
Ȱʋʉɴʄɼʏʘʆ͕� � ɽɲ� ʋʌɹʋɸɿ� ʆɲ� ɶʀʆɸɿ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɲ� ʉʌɿɺʊʅɸʆɲ� ʍʏɻʆ� ʐʋ͛� ɲʌ͘� Ⱦ͘ɉ͘Ȱ� ϯϲϮϱϵͬϭϳϱϳͬȵϭϬϯͬϭϬ�
;ɌȵȾϭϯϭϮ�Ȳ͛ͬϮϰͲϴͲϮϬϭϬͿ͕�ʊʋʘʎ�ɿʍʖʑɸɿ�ʍɼʅɸʌɲ͘��

Ɉɲ�ʋʌʉɲʆɲʔɸʌɽɹʆʏɲ�ɲʋʉɷɸɿʃʏɿʃɳ�ɹɶɶʌɲʔɲ�ɽɲ�ʐʋʉɴɳʄʄʉʆʏɲɿ�ʅɲɺʀ�ʅɸ�ʏɲ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʃɲʏɲʃʑʌʘʍɻʎ�ʏʉʐ�
ɸʃɳʍʏʉʏɸ� ʐʋʉʗɼʔɿʉʐ� ʉɿʃʉʆʉʅɿʃʉʑ� ʔʉʌɹɲ� ʋʉʐ� ɽɲ� ɲʆɲʃɻʌʐʖʏɸʀ� ʋʌʉʍʘʌɿʆʊʎ� ɲʆɳɷʉʖʉʎ͕� ɸʆʙ� ɽɲ�
ʍʐʅʋʄɻʌʙʆɸʏɲɿ�ʃɲɿ�ʏʉ�ɲʆʏʀʍʏʉɿʖʉ�ʋɸɷʀʉ�ʍʏʉ�Ɉȵɉȴ͘

ϭ͘ϭ͘ϰ͘ϱ�ɇʏɼʌɿʇɻ�ʍʏɻʆ�ɿʃɲʆʊʏɻʏɲ�ʏʌʀʏʘʆ�

Ƀɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ʅʋʉʌʉʑʆ͕�ʊʍʉʆ�ɲʔʉʌɳ�ʏɲ�ʃʌɿʏɼʌɿɲ�ʏɻʎ�ʏɸʖʆɿʃɼʎ�ʃɲɿ�ɸʋɲɶɶɸʄʅɲʏɿʃɼʎ�ɿʃɲʆʊʏɻʏɲʎ�;ʏɻʎ�
ʋɲʌɲɶʌɳʔʉʐ�ϭ͘ϭ͘ϰ͘ϯͿ�ʃɲɿ�ʏɲ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɲ�ʅɹʏʌɲ�ʋɸʌɿɴɲʄʄʉʆʏɿʃɼʎ�ɷɿɲʖɸʀʌɿʍɻʎ�;ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϭ͘ϭ͘ϰ͘ϰͿ͕�
ʆɲ�ʍʏɻʌʀɺʉʆʏɲɿ�ʍʏɿʎ�ɿʃɲʆʊʏɻʏɸʎ�ɳʄʄʘʆ�ʔʉʌɹʘʆ͕�ɲʍʖɹʏʘʎ�ʏɻʎ�ʆʉʅɿʃɼʎ�ʔʑʍɻʎ�ʏʘʆ�ɷɸʍʅʙʆ�ʏʉʐʎ�ʅɸ�ɲʐʏʉʑʎ͘�
ɇʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ɲʐʏɼ͕� ɲʋʉɷɸɿʃʆʑʉʐʆ� ʊʏɿ� ɽɲ� ɹʖʉʐʆ� ʍʏɻ� ɷɿɳɽɸʍɼ� ʏʉʐʎ� ɲʆɲɶʃɲʀʉʐʎ� ʋʊʌʉʐʎ͕� ʅɸ� ʏɻʆ�
ʋʌʉʍʃʊʅɿʍɻ�ʏɻʎ�ʍʖɸʏɿʃɼʎ�ɷɹʍʅɸʐʍɻʎ�ʏʘʆ�ʔʉʌɹʘʆ�ʍʏɻʆ�ɿʃɲʆʊʏɻʏɲ�ʏʘʆ�ʉʋʉʀʘʆ�ʍʏɻʌʀɺʉʆʏɲɿ͘�

ȵɿɷɿʃɳ͕� ʊʍʉʆ� ɲʔʉʌɳ� ʍʏɲ� ʃʌɿʏɼʌɿɲ� ɸʋɲɶɶɸʄʅɲʏɿʃɼʎ� ɿʃɲʆʊʏɻʏɲʎ� ʋʉʐ� ʍʖɸʏʀɺʉʆʏɲɿ� ʅɸ� ʏɻʆ� ɸʋɲɶɶɸʄʅɲʏɿʃɼ�
ɸʅʋɸɿʌʀɲ͕� ʉɿ� ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ͕� ʅʋʉʌʉʑʆ� ʆɲ� ʍʏɻʌʀɺʉʆʏɲɿ� ʍʏɿʎ� ɿʃɲʆʊʏɻʏɸʎ� ɳʄʄʘʆ� ʔʉʌɹʘʆ͕� ʅʊʆʉ͕� ɸɳʆ� ʉɿ�
ʏɸʄɸʐʏɲʀʉɿ� ɽɲ� ɸʃʏɸʄɹʍʉʐʆ� ʏɿʎ� ɸʌɶɲʍʀɸʎ� ɼ� ʏɿʎ� ʐʋɻʌɸʍʀɸʎ͕� ɶɿɲ� ʏɿʎ� ʉʋʉʀɸʎ� ɲʋɲɿʏʉʑʆʏɲɿ� ʉɿ� ʍʐɶʃɸʃʌɿʅɹʆɸʎ�
ɿʃɲʆʊʏɻʏɸʎ͘�

ɉʋʊ� ʏʉʐʎ� ʀɷɿʉʐʎ� ʊʌʉʐʎ� ʉɿ� ɸʆʙʍɸɿʎ� ʉɿʃʉʆʉʅɿʃʙʆ� ʔʉʌɹʘʆ� ʅʋʉʌʉʑʆ� ʆɲ� ʍʏɻʌʀɺʉʆʏɲɿ� ʍʏɿʎ� ɿʃɲʆʊʏɻʏɸʎ� ʏʘʆ�
ʍʐʅʅɸʏɸʖʊʆʏʘʆ�ʍʏɻʆ�ɹʆʘʍɻ�ɼ�ɳʄʄʘʆ�ʔʉʌɹʘʆ͘�

ɇʏʉ� ʋʄɲʀʍɿʉ� ʏʉʐ� ʋɲʌʊʆʏʉʎ� ɷɿɲɶʘʆɿʍʅʉʑ� ɷɸʆ� ɸʋɿʏʌɹʋɸʏɲɿ� ɷɿɲɶʘʆɿɺʊʅɸʆʉʎ� ʆɲ� ɸʀʆɲɿ� ʋɲʌɳʄʄɻʄɲ� ʃɲɿ�
ɷɲʆɸɿʍʏɼʎ�ʍɸ�ɳʄʄʉ�ɷɿɲɶʘʆɿɺʊʅɸʆʉ͘�

ϭ͘ϭ͘ϱ͘� Ⱦɲʆʊʆɸʎ�ɲʋʊɷɸɿʇɻʎ�ʋʉɿʉʏɿʃɼʎ�ɸʋɿʄʉɶɼʎ�

ϭ͘ϭ͘ϱ͘ϭ͘�Ʌʌʉʃɲʏɲʌʃʏɿʃɼ�ɲʋʊɷɸɿʇɻ�ʃɲʏɳ�ʏɻʆ�ʐʋʉɴʉʄɼ�ʋʌʉʍʔʉʌʙʆ�

Ʌʌʉʎ�ʋʌʉʃɲʏɲʌʃʏɿʃɼ�ɲʋʊɷɸɿʇɻ�ʊʏɿ�ʉɿ�ʋʌʉʍʔɹʌʉʆʏɸʎ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ͗�ɲͿ�ɷɸʆ�ɴʌʀʍʃʉʆʏɲɿ�ʍɸ�ʅʀɲ�ɲʋʊ�ʏɿʎ�
ʃɲʏɲʍʏɳʍɸɿʎ�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϭ͘ϭ͘ϯ�ʃɲɿ�ɴͿ�ʋʄɻʌʉʑʆ�ʏɲ�ʍʖɸʏɿʃɳ�ʃʌɿʏɼʌɿɲ�ɸʋɿʄʉɶɼʎ�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϭ͘ϭ͘ϰ͘�
ʏɻʎ�ʋɲʌʉʑʍɻʎ͕�ʋʌʉʍʃʉʅʀɺʉʐʆ�ʃɲʏɳ�ʏɻʆ�ʐʋʉɴʉʄɼ�ʏɻʎ�ʋʌʉʍʔʉʌɳʎ�ʏʉʐʎ�ʘʎ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʊ�ʍʐʅʅɸʏʉʖɼʎ͕�ʏʉ�
ʋʌʉɴʄɸʋʊʅɸʆʉ� ɲʋʊ� ʏʉ� ɳʌɽʌʉ� ϳϵ� ʋɲʌ͘� ϰ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ� Ɉʐʋʉʋʉɿɻʅɹʆʉ� ȶʆʏʐʋʉ� ɉʋɸʑɽʐʆɻʎ� ȴɼʄʘʍɻʎ�
;Ɉ͘ȵ͘ɉ͘ȴ͘Ϳ� ;ɌȵȾ� ϯϲϵϴͬȲͬϭϲͲϭϭͲϮϬϭϲͿ͕� ʍʑʅʔʘʆɲ� ʅɸ� ʏʉ� ɸʋɿʍʐʆɲʋʏʊʅɸʆʉ� ʍʏɻʆ� ʋɲʌʉʑʍɲ� Ʌɲʌɳʌʏɻʅɲ� ///͕� ʏʉ�
ʉʋʉʀʉ�ɲʋʉʏɸʄɸʀ�ɸʆɻʅɸʌʘʅɹʆɻ�ʐʋɸʑɽʐʆɻ�ɷɼʄʘʍɻ͕�ʅɸ�ʏɿʎ�ʍʐʆɹʋɸɿɸʎ�ʏʉʐ�ʆ͘�ϭϱϵϵͬϭϵϴϲ͘�

Ɉʉ� Ɉ͘ȵ͘ɉ͘ȴ͘� ʍʐʅʋʄɻʌʙʆɸʏɲɿ� ɲʋʊ� ʏʉʐʎ� ʋʌʉʍʔɹʌʉʆʏɸʎ� ʉɿʃʉʆʉʅɿʃʉʑʎ� ʔʉʌɸʀʎ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɿʎ� ʉɷɻɶʀɸʎ� ʏɻʎ�
Ⱦɲʏɸʐɽʐʆʏɼʌɿɲʎ� Ƀɷɻɶʀɲʎ� ʏɻʎ� ȵȰȰȴȸɇɉ� ϭϱͬϮϬϭϲ� ;ȰȴȰ͗� ɏɍϬȳɃɂɈȲͲȰȾȸͿ͘� Ɉʉ� Ɉ͘ȵ͘ɉ͘ȴ͘� ʍɸ� ɸʋɸʇɸʌɶɳʍɿʅɻ�
ʅʉʌʔɼ� ɸʀʆɲɿ� ɲʆɲʌʏɻʅɹʆʉ� ʍʏɻʆ� ɿʍʏʉʍɸʄʀɷɲ� ʏɻʎ� ȵʆɿɲʀɲʎ� Ȱʆɸʇɳʌʏɻʏɻʎ� Ȱʌʖɼʎ� ȴɻʅʉʍʀʘʆ� ɇʐʅɴɳʍɸʘʆ�
;ȵȰȰȴȸɇɉͿ� ;ǁǁǁ͘ĞĂĂĚŚƐǇ͘ŐƌͿ� ʃɲɿ� ʍʏɻʆ� ɿʍʏʉʍɸʄʀɷɲ� ʏɻʎ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ� Ȱʏʏɿʃɼʎ�
;ǁǁǁ͘ĂƉĚĂƚƚŝŬŝƐ͘ŐŽǀ͘ŐƌͿ�ʃɲɿ�ʍʐʅʋʄɻʌʙʆʉʆʏɲɿ�ʏɲ�ʋɸɷʀɲ�ʋʉʐ�ɲʆɲʔɹʌʉʆʏɲɿ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�///͘�

Ⱦɲʏɳ�ʏɻʆ�ʐʋʉɴʉʄɼ�ʏʉʐ�Ɉ͘ȵ͘ɉ͘ȴ͘�ɸʀʆɲɿ�ɷʐʆɲʏɼ͕�ʅɸ�ʅʊʆɻ�ʏɻʆ�ʐʋʉɶʌɲʔɼ�ʏʉʐ�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ�ɸʃʋʌʉʍʙʋʉʐ�ʏʉʐ�
ʉɿʃʉʆʉʅɿʃʉʑ� ʔʉʌɹɲ� ɻ� ʋʌʉʃɲʏɲʌʃʏɿʃɼ� ɲʋʊɷɸɿʇɻ� ʏʘʆ� ʄʊɶʘʆ� ɲʋʉʃʄɸɿʍʅʉʑ� ɶɿɲ� ʏʉ� ʍʑʆʉʄʉ� ʏʘʆ� ʔʐʍɿʃʙʆ�
ʋʌʉʍʙʋʘʆ� ʋʉʐ� ɸʀʆɲɿ� ʅɹʄɻ� ʏʉʐ� ɷɿʉɿʃɻʏɿʃʉʑ͕� ɷɿɸʐɽʐʆʏɿʃʉʑ� ɼ� ɸʋʉʋʏɿʃʉʑ� ʉʌɶɳʆʉʐ� ʏʉʐ� ɼ� ɹʖʉʐʆ� ɸʇʉʐʍʀɲ�
ɸʃʋʌʉʍʙʋɻʍɻʎ͕�ʄɼʗɻʎ�ɲʋʉʔɳʍɸʘʆ�ɼ�ɸʄɹɶʖʉʐ�ʍɸ�ɲʐʏʊʆ͘�

ɏʎ� ɸʃʋʌʊʍʘʋʉʎ� ʏʉʐ� ʉɿʃʉʆʉʅɿʃʉʑ� ʔʉʌɹɲ� ʆʉɸʀʏɲɿ� ʉ� ʆʊʅɿʅʉʎ� ɸʃʋʌʊʍʘʋʊʎ� ʏʉʐ͕� ʊʋʘʎ� ʋʌʉʃʑʋʏɸɿ� ɲʋʊ� ʏʉ�
ɿʍʖʑʉʆ� ʃɲʏɲʍʏɲʏɿʃʊ� ɼ� ʏʉ� ʋʌɲʃʏɿʃʊ� ɸʃʋʌʉʍʙʋɻʍɼʎ� ʏʉʐ� ʃɲʏɳ� ʏʉ� ʖʌʊʆʉ� ʐʋʉɴʉʄɼʎ� ʏɻʎ� ʋʌʉʍʔʉʌɳʎ� ɼ� ʏʉ�
ɲʌʅʉɷʀʘʎ� ɸʇʉʐʍɿʉɷʉʏɻʅɹʆʉ� ʔʐʍɿʃʊ� ʋʌʊʍʘʋʉ� ʆɲ� ɸʃʋʌʉʍʘʋɸʀ� ʏʉʆ� ʉɿʃʉʆʉʅɿʃʊ� ʔʉʌɹɲ� ɶɿɲ� ɷɿɲɷɿʃɲʍʀɸʎ�
ʍʑʆɲʗɻʎ�ʍʐʅɴɳʍɸʘʆ�ɼ�ɶɿɲ�ʍʐɶʃɸʃʌɿʅɹʆɻ�ɷɿɲɷɿʃɲʍʀɲ�ʍʑʅɴɲʍɻʎ͘�

Ɉʉ�ɲʆʘʏɹʌʘ�Ɉ͘ȵ͘ɉ͘ȴ͘�ɲʔʉʌɳ�ɿɷʀʘʎ͗�

ϭ͘�ʍʏɿʎ�ʋɸʌɿʋʏʙʍɸɿʎ�ȵ͘Ʌ͘ȵ͕͘�Ȼ͘Ⱦ͘ȵ͕͘�Ƀ͘ȵ͘�ʃɲɿ�ȵ͘ȵ͘�ʏʉʐʎ�ɷɿɲʖɸɿʌɿʍʏɹʎ͕�

Ϯ͘�ʍʏɿʎ�ʋɸʌɿʋʏʙʍɸɿʎ�Ȱ͘ȵ͘�ʏʉʆ�ȴɿɸʐɽʑʆʉʆʏɲ�ɇʑʅɴʉʐʄʉ͕�ʃɲɽʙʎ�ʃɲɿ�ʊʄɲ�ʏɲ�ʅɹʄɻ�ʏʉʐ�ȴɿʉɿʃɻʏɿʃʉʑ�ɇʐʅɴʉʐʄʀʉʐ͘�

ϯ͘�ʍʏɿʎ�ʋɸʌɿʋʏʙʍɸɿʎ�ʍʐʆɸʏɲɿʌɿʍʅʙʆ͕�ʏɲ�ʅɹʄɻ�ʏʉʐ�ȴɿʉɿʃɻʏɿʃʉʑ�ɇʐʅɴʉʐʄʀʉʐ�
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Ɉʉ� ɲʆʘʏɹʌʘ� Ɉ͘ȵ͘ɉ͘ȴ͘� ʍɸ� ʋɸʌʀʋʏʘʍɻ� ɹʆʘʍɻʎ� ɼ� ʃʉɿʆʉʋʌɲʇʀɲʎ� ʋʌɹʋɸɿ� ʆɲ� ʃɲʏɲʏʀɽɸʏɲɿ� ɶɿɲ� ʃɳɽɸ� ʅɹʄʉʎ� ʏɻʎ�
ʖʘʌɿʍʏɳ͘� Ɉʉ�Ɉ͘ȵ͘ɉ͘ȴ͘�ɲʆɳʄʉɶɲ�ʅɸ� ʏɻʆ� ʆʉʅɿʃɼ�ʅʉʌʔɼ�ʃɳɽɸ�ʅɹʄʉʐʎ�ʐʋʉɶʌɳʔɸʏɲɿ�ɲʆʏɿʍʏʉʀʖʘʎ�ɲʋʊ�ɲʐʏʉʑʎ�
ʋʉʐ�ɲʔʉʌɳ�ʊʋʘʎ�ʋɸʌɿɶʌɳʔɸʏɲɿ�ɲʆʘʏɹʌʘ�ʃɲɿ�ʋʌɹʋɸɿ� ʆɲ�ʋɲʌɲʏʀɽɸʆʏɲɿ�ʉɿ�ʋʄɻʌʉʔʉʌʀɸʎ�ʋʉʐ�ɲʋɲɿʏʉʑʆʏɲɿ�
ʍʑʅʔʘʆɲ�ʅɸ�ʏɲ�ʅɹʌɻ�ȻȻ�ɹʘʎ�s�ɲʐʏʉʑ͘�

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʍʏɻʌʀɺɸʏɲɿ�ʍʏɿʎ�ɿʃɲʆʊʏɻʏɸʎ�ɳʄʄʘʆ�ʔʉʌɹʘʆ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʊʍɲ�
ʋʌʉɴʄɹʋʉʆʏɲɿ� ʍʏʉ� ɳʌɽʌʉ� ϳϴ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ� ɼͬʃɲɿ� ʋʌʉʏʀɽɸʏɲɿ� ʆɲ� ɲʆɲɽɹʍɸɿ� ʍɸ� ʏʌʀʏʉʐʎ� ʐʋʊ� ʅʉʌʔɼ�
ʐʋɸʌɶʉʄɲɴʀɲʎ� ʏʅɼʅɲ� ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʍʑʅʔʘʆɲ�ʅɸ�ʊʍɲ�ʉʌʀɺʉʆʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�ϭϯϭ� ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�ɽɲ�
ʋʌɹʋɸɿ� ʆɲ� ʋʌʉʍʃʉʅʀɺɸʏɲɿ� ʖʘʌɿʍʏʊ� Ɉ͘ȵ͘ɉ͘ȴ͘� ʐʋʉɶɸɶʌɲʅʅɹʆʉ� ɲʆʏɿʍʏʉʀʖʘʎ� ɲʋ͛� ɲʐʏʉʑʎ� ɲʆɳʄʉɶɲ� ʅɸ� ʏɻʆ�
ʆʉʅɿʃɼ�ʏʉʐʎ�ʅʉʌʔɼ͘

ϭ͘ϭ͘ϱ͘Ϯ͘�Ȱʋʉɷɸɿʃʏɿʃɳ�ʅɹʍɲ�

Ȱʆ�ʍʏɿʎ� ɸɿɷɿʃɹʎ� ɷɿɲʏɳʇɸɿʎ�ʋʉʐ� ɷɿɹʋʉʐʆ� ʏɻʆ� ɹʃɷʉʍɻ� ʏʘʆ� ʃɳʏʘɽɿ� ʋɿʍʏʉʋʉɿɻʏɿʃʙʆ� ɷɸʆ� ʋʌʉɴʄɹʋɸʏɲɿ� ʖʌʊʆʉʎ�
ɿʍʖʑʉʎ�ʏʉʐʎ͕�ɽɸʘʌʉʑʆʏɲɿ�ɹɶʃʐʌɲ�ɸʔʊʍʉʆ�ʔɹʌʉʐʆ�ɻʅɸʌʉʅɻʆʀɲ ɹʃɷʉʍɻʎ�ɸʆʏʊʎ�ʏɸʄɸʐʏɲʀʉʐ�ʏʌɿʅɼʆʉʐ�ʋʌɿʆ�
ɲʋʊ�ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ʏɻʎ�ʍʖɸʏɿʃɼʎ�ɸɿɷʉʋʉʀɻʍɻʎ�ʹ�ʋʌʊʍʃʄɻʍɻʎ�ʏʘʆ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʃɲʏɲʃʑʌʘʍɻʎ͘��

Ƀʅʉʀʘʎ�ʃɲɿ�ʉɿ�ɹʆʉʌʃɸʎ�ɴɸɴɲɿʙʍɸɿʎ�ʅʋʉʌʉʑʆ�ʆɲ�ʔɹʌʉʐʆ�ɻʅɸʌʉʅɻʆʀɲ�ɸʆʏʊʎ�ʏʉʐ�ʏɸʄɸʐʏɲʀʉʐ�ʏʌɿʅɼʆʉʐ�ʋʌɿʆ�
ɲʋʊ�ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ʏɻʎ�ʍʖɸʏɿʃɼʎ�ɸɿɷʉʋʉʀɻʍɻʎ�ʹ�ʋʌʊʍʃʄɻʍɻʎ͘�

Ȱ͘� Ɉʉ� ɷɿʃɲʀʘʅɲ� ʍʐʅʅɸʏʉʖɼʎ� ʏʘʆ� ʉɿʃʉʆʉʅɿʃʙʆ�ʔʉʌɹʘʆ� ʃɲɿ� ʉɿ� ʊʌʉɿ� ʃɲɿ� ʋʌʉʒʋʉɽɹʍɸɿʎ� ʍʐʅʅɸʏʉʖɼʎ� ʏʉʐʎ͕�
ʊʋʘʎ�ʉʌʀɺʉʆʏɲɿ�ʍʏɿʎ�ʋɲʌɲɶʌɳʔʉʐʎ�ϭ͘ϭ͘ϭ͘�ɹʘʎ�ϭ͘ϭ͘ϰ͕͘�ʃʌʀʆʉʆʏɲɿ�ʃɲʏɳ�ʏɻʆ�ʐʋʉɴʉʄɼ�ʏɻʎ�ʋʌʉʍʔʉʌɳʎ͕�ʃɲʏɳ�ʏɻʆ�
ʐʋʉɴʉʄɼ� ʏʘʆ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ʃɲɿ� ʃɲʏɳ� ʏɻ� ʍʑʆɲʗɻ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʍʏɿʎ� ʋɸʌɿʋʏʙʍɸɿʎ� ʏʉʐ�
ɳʌɽʌʉʐ�ϭϬϱ�ʋɲʌ͘�ϯ�ʋɸʌ͘�ɶ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘�

ɇʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ʋʌʉʍʔɹʌʘʆ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɼ�ɹʆʘʍɻ�ɲʐʏʙʆ�ʍʏɻʌʀɺɸʏɲɿ�ʍʏɿʎ� ɿʃɲʆʊʏɻʏɸʎ�ɳʄʄʘʆ�
ʔʉʌɹʘʆ� ɼͬʃɲɿ� ʋʌʉʏʀɽɸʏɲɿ� ʆɲ� ɲʆɲɽɹʍɸɿ� ʍɸ� ʏʌʀʏʉʐʎ� ʐʋʊ� ʅʉʌʔɼ� ʐʋɸʌɶʉʄɲɴʀɲʎ� ʏʅɼʅɲ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕�
ʍʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�ʋɲʌɳɶʌɲʔʊ�ϭ͘ϭ͘ϱ͘�ʃɲɿ�ϯ͘ϰ�ʏɻʎ�ʋɲʌʉʑʍɲʎ͕�ʉɿ�ʔʉʌɸʀʎ�ʍʏɻʆ�ɿʃɲʆʊʏɻʏɲ�ʏʘʆ�ʉʋʉʀʘʆ�ʍʏɻʌʀɺɸʏɲɿ�
ʐʋʉʖʌɸʉʑʆʏɲɿ� ʍʏɻʆ� ʐʋʉɴʉʄɼ� ʏʘʆ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ʋʉʐ� ɲʋʉɷɸɿʃʆʑʉʐʆ� ʊʏɿ� ɷɸʆ� ʍʐʆʏʌɹʖʉʐʆ� ʉɿ� ʄʊɶʉɿ�
ɲʋʉʃʄɸɿʍʅʉʑ� ʏɻʎ� ʋɲʌɲɶʌɳʔʉʐ�ϭ͘ϭ͘ϯ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ʃɲɿ�ʊʏɿ� ʋʄɻʌʉʑʆ� ʏɲ� ʍʖɸʏɿʃɳ� ʃʌɿʏɼʌɿɲ� ɸʋɿʄʉɶɼʎ� ʃɲʏɳ�
ʋɸʌʀʋʏʘʍɻ�;ʋɲʌɳɶʌɲʔʉʎ�ϭ͘ϭ͘ϰ�ʏɻʎ�ʋɲʌʉʑʍɻʎͿ�;ɳʌɽʌɲ�ϳϴ�ʃɲɿ�ϭϯϭ�ʆ͘�ϰϰϭϮͬϮϬϭϲͿ͘�

Ƀ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʐʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ɲʆʏɿʃɲʏɲʍʏɼʍɸɿ�ɹʆɲʆ�ʔʉʌɹɲ�ʍʏɻʆ�ɿʃɲʆʊʏɻʏɲ�ʏʉʐ�ʉʋʉʀʉʐ�ʍʏɻʌʀɺɸʏɲɿ�
ɼ� ʋʌʉʏʀɽɸʏɲɿ� ʆɲ� ɲʆɲɽɹʍɸɿ� ʐʋʊ� ʅʉʌʔɼ� ʐʋɸʌɶʉʄɲɴʀɲʎ� ʏʅɼʅɲ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ɸʔʊʍʉʆ� ʉ� ʏɸʄɸʐʏɲʀʉʎ� ɷɸʆ�
ʋʄɻʌʉʀ� ʏʉ� ʍʖɸʏɿʃʊ� ʃʌɿʏɼʌɿʉ� ɸʋɿʄʉɶɼʎ� ɼ� ɶɿɲ� ʏʉʆ�ʉʋʉʀʉ� ʍʐʆʏʌɹʖʉʐʆ� ʄʊɶʉɿ�ɲʋʉʃʄɸɿʍʅʉʑ� ʏʘʆ�ʋɲʌɲɶʌɳʔʘʆ�
ϭ͘ϭ͘ϯ͘ϭ͕͘�ϭ͘ϭ͘ϯ͘Ϯ͕͘�ϭ͘ϭ͘ϯ͘ϯ�ʃɲɿ�ϭ͘ϭ͘ϯ͘ϱ͘�

Ƀɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ɷɸʆ�ʐʋʉʖʌɸʉʑʆʏɲɿ�ʆɲ�ʐʋʉɴɳʄʄʉʐʆ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ɼ�ɳʄʄɲ�ɲʋʉɷɸɿʃʏɿʃɳ�ʍʏʉɿʖɸʀɲ͕�ɲʆ�
ʃɲɿ�ʍʏʉ�ʅɹʏʌʉ�ʋʉʐ�ɻ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɹʖɸɿ�ʏɻ�ɷʐʆɲʏʊʏɻʏɲ�ʆɲ�ʄɲʅɴɳʆɸɿ�ʏɲ�ʋɿʍʏʉʋʉɿɻʏɿʃɳ�ɼ�ʏɿʎ�ʍʐʆɲʔɸʀʎ�
ʋʄɻʌʉʔʉʌʀɸʎ�ɲʋɸʐɽɸʀɲʎ�ʅɹʍʘ�ʋʌʊʍɴɲʍɻʎ�ʍɸ�ɸɽʆɿʃɼ�ɴɳʍɻ�ɷɸɷʉʅɹʆʘʆ�ʍɸ�ʉʋʉɿʉɷɼʋʉʏɸ�ʃʌɳʏʉʎ�ʹ�ʅɹʄʉʎ�ʏɻʎ�
ȶʆʘʍɻʎ͕� ɻ� ʉʋʉʀɲ� ɷɿɲʏʀɽɸʏɲɿ� ɷʘʌɸɳʆ͕� ʊʋʘʎ� ɸɽʆɿʃʊ� ʅɻʏʌʙʉ� ʍʐʅɴɳʍɸʘʆ͕� ɸɿʃʉʆɿʃʊ� ʔɳʃɸʄʉ� ɸʋɿʖɸʀʌɻʍɻʎ͕�
ɻʄɸʃʏʌʉʆɿʃʊ�ʍʑʍʏɻʅɲ�ɲʋʉɽɼʃɸʐʍɻʎ�ɸɶɶʌɳʔʘʆ�ɼ�ʍʑʍʏɻʅɲ�ʋʌʉɸʋɿʄʉɶɼʎ͘�ȸ�ɷɼʄʘʍɻ�ɶɿɲ�ʏɻʆ�ʋʌʊʍɴɲʍɻ�ʍɸ�
ɸɽʆɿʃɼ� ɴɳʍɻ� ɷɸɷʉʅɹʆʘʆ� ɸʅʋɸʌɿɹʖɸʏɲɿ� ʍʏʉ� Ɉʐʋʉʋʉɿɻʅɹʆʉ� ȶʆʏʐʋʉ� ɉʋɸʑɽʐʆɻʎ� ȴɼʄʘʍɻʎ� ;Ɉ͘ȵ͘ɉ͘ȴ͘Ϳ� ʏʉʐ�
ɳʌɽʌʉʐ�ϳϵ�ʋɲʌ͘�ϰ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘�

Ƀɿ� ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ� ɷɸʆ� ʐʋʉʖʌɸʉʑʆʏɲɿ� ʆɲ� ʐʋʉɴɳʄʉʐʆ� ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ͕� ʊʏɲʆ� ɻ� Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ� ʋʉʐ�
ɹʖɸɿ�ɲʆɲɽɹʍɸɿ�ʏɻ�ʍʑʅɴɲʍɻ�ɷɿɲɽɹʏɸɿ�ɼɷɻ�ʏɲ�ʘʎ�ɳʆʘ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʃɲɿ�ɲʐʏɳ�ɸʇɲʃʉʄʉʐɽʉʑʆ�ʆɲ�ɿʍʖʑʉʐʆ͘�

Ȳ͘ϭ͘�ȳɿɲ�ʏɻʆ�ɲʋʊɷɸɿʇɻ�ʏɻʎ�ʅɻ�ʍʐʆɷʌʉʅɼʎ�ʏʘʆ�ʄʊɶʘʆ�ɲʋʉʃʄɸɿʍʅʉʑ�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϭ͘ϭ͘ϯ͘�ʉɿ�ʋʌʉʍʔɹʌʉʆʏɸʎ�
ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ� ʊʏɲʆ� ʏʉʐʎ� ɺɻʏɻɽɸʀ� ʋʌʉʍʃʉʅʀɺʉʐʆ� ɲʆʏʀʍʏʉɿʖɲ� ʏɲ� ʋɲʌɲʃɳʏʘ� ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ� ʏɲ� ʉʋʉʀɲ�
ʋʌɹʋɸɿ�ʆɲ�ɸʀʆɲɿ�ʍɸ�ɿʍʖʑ͗�

ɲͿ� ɶɿɲ� ʏɻʆ� ʋɲʌɳɶʌɲʔʉ� ϭ͘ϭ͘ϯ͘ϭ͘� ɲʋʊʍʋɲʍʅɲ� ʏʉʐ� ʍʖɸʏɿʃʉʑ� ʅɻʏʌʙʉʐ͕� ʊʋʘʎ� ʏʉʐ� ʋʉɿʆɿʃʉʑ� ʅɻʏʌʙʉʐ� ɼ͕�
ɸʄʄɸʀʗɸɿ� ɲʐʏʉʑ͕� ɿʍʉɷʑʆɲʅʉ� ɹɶɶʌɲʔʉ� ʋʉʐ� ɸʃɷʀɷɸʏɲɿ� ɲʋʊ� ɲʌʅʊɷɿɲ� ɷɿʃɲʍʏɿʃɼ� ɼ� ɷɿʉɿʃɻʏɿʃɼ� ɲʌʖɼ� ʏʉʐ�
ʃʌɳʏʉʐʎͲʅɹʄʉʐʎ�ɼ�ʏɻʎ�ʖʙʌɲʎ�ʃɲʏɲɶʘɶɼʎ�ɼ�ʏɻʎ�ʖʙʌɲʎ�ʊʋʉʐ�ɸʀʆɲɿ�ɸɶʃɲʏɸʍʏɻʅɹʆʉʎ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ͕�
ɲʋʊ�ʏʉ�ʉʋʉʀʉ�ʋʌʉʃʑʋʏɸɿ�ʊʏɿ�ʋʄɻʌʉʑʆʏɲɿ�ɲʐʏɹʎ�ʉɿ�ʋʌʉʒʋʉɽɹʍɸɿʎ͘�ȸ�ʐʋʉʖʌɹʘʍɻ�ʋʌʉʍʃʊʅɿʍɻʎ�ʏʉʐ�ʘʎ�ɳʆʘ�
ɲʋʉʍʋɳʍʅɲʏʉʎ� ɲʔʉʌɳ� ʃɲɿ� ʍʏɲ� ʅɹʄɻ� ʏʉʐ� ɷɿʉɿʃɻʏɿʃʉʑ͕� ɷɿɸʐɽʐʆʏɿʃʉʑ� ɼ� ɸʋʉʋʏɿʃʉʑ� ʉʌɶɳʆʉʐ� ʏʉʐ� ɸʆ� ʄʊɶʘ�
ʉɿʃʉʆʉʅɿʃʉʑ�ʔʉʌɹɲ�ɼ�ʍʏɲ�ʋʌʊʍʘʋɲ�ʋʉʐ�ɹʖʉʐʆ�ɸʇʉʐʍʀɲ�ɸʃʋʌʉʍʙʋɻʍɻʎ͕�ʄɼʗɻʎ�ɲʋʉʔɳʍɸʘʆ�ɼ�ɸʄɹɶʖʉʐ�ʍɸ�
ɲʐʏʊ�ʃɲʏɳ�ʏɲ�ɸɿɷɿʃʊʏɸʌɲ�ɲʆɲʔɸʌʊʅɸʆɲ�ʍʏɻʆ�ʘʎ�ɳʆʘ�ʋɲʌɳɶʌɲʔʉ͕
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ɴͿ�ɶɿɲ�ʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϭ͘ϭ͘ϯ͘Ϯ͗͘�

ŝͿ�ʋɿʍʏʉʋʉɿɻʏɿʃʊ�ʋʉʐ�ɸʃɷʀɷɸʏɲɿ�ɲʋʊ�ɲʌʅʊɷɿɲ�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ�ɲʌʖɼ͕�ɲʋʊ�ʏʉ�ʉʋʉʀʉ�ʆɲ�ʋʌʉʃʑʋʏɸɿ�ʊʏɿ�ɸʀʆɲɿ�
ɸʆɼʅɸʌʉɿ�ʘʎ�ʋʌʉʎ�ʏɿʎ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏʉʐʎ�ʋʉʐ�ɲʔʉʌʉʑʆ�ʏɿʎ�ɸɿʍʔʉʌɹʎ�ʃʉɿʆʘʆɿʃɼʎ�ɲʍʔɳʄɿʍɻʎ͕�

ŝŝͿ�ʋɿʍʏʉʋʉɿɻʏɿʃʊ�ʋʉʐ�ɸʃɷʀɷɸʏɲɿ�ɲʋʊ�ɲʌʅʊɷɿɲ�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ�ɲʌʖɼ͕�ɲʋʊ�ʏʉ�ʉʋʉʀʉ�ʆɲ�ʋʌʉʃʑʋʏɸɿ�ʊʏɿ�ɸʀʆɲɿ�
ɸʆɼʅɸʌʉɿ�ʘʎ�ʋʌʉʎ�ʏɿʎ�ʔʉʌʉʄʉɶɿʃɹʎ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏʉʐʎ�

ŝŝŝͿ� ʐʋɸʑɽʐʆɻ� ɷɼʄʘʍɻ� ʏɻʎ� ʋɲʌ͘� ϰ� ʏʉʐ� ɳʌɽʌʉʐ� ϴ� ʏʉʐ� ʆ͘� ϭϱϵϵͬϭϵϴϲ͕� ɸʆʙʋɿʉʆ� ɲʌʅʊɷɿɲʎ� ɷɿʃɲʍʏɿʃɼʎ� ɼ�
ɷɿʉɿʃɻʏɿʃɼʎ�ɲʌʖɼʎ͕�ʍʐʅɴʉʄɲɿʉɶʌɳʔʉʐ�ɼ�ɲʌʅʊɷɿʉʐ�ɸʋɲɶɶɸʄʅɲʏɿʃʉʑ�ɼ�ɸʅʋʉʌɿʃʉʑ�ʉʌɶɲʆɿʍʅʉʑ�ʏʉʐ�ʃʌɳʏʉʐʎ�
ʹ� ʅɹʄʉʐʎ� ɼ� ʏɻʎ� ʖʙʌɲʎ� ʃɲʏɲɶʘɶɼʎ� ɼ� ʏɻʎ� ʖʙʌɲʎ�ʊʋʉʐ� ɸʀʆɲɿ� ɸɶʃɲʏɸʍʏɻʅɹʆʉʎ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ͕� ʍʏɻʆ�
ʉʋʉʀɲ� ɽɲ� ɲʆɲʔɹʌʉʆʏɲɿ� ʉɿ� ʉʌɶɲʆɿʍʅʉʀ� ʃʉɿʆʘʆɿʃɼʎ� ɲʍʔɳʄɿʍɻʎ� ʍʏʉʐʎ� ʉʋʉʀʉʐʎ� ʉʔɸʀʄɸɿ� ʆɲ� ʃɲʏɲɴɳʄɸɿ�
ɸɿʍʔʉʌɹʎ� ʃɲɿ� ɽɲ� ɴɸɴɲɿʙʆɸɿ� ʐʋɸʑɽʐʆɲ� ʊʏɿ� ɷɸʆ� ɹʖɸɿ� ʍɸ� ʃɲʆɹʆɲ� ɳʄʄʉ� ʉʌɶɲʆɿʍʅʊ� ʐʋʉʖʌɹʘʍɻ� ʃɲʏɲɴʉʄɼʎ�
ɸɿʍʔʉʌʙʆ͘�

ȵɿɷɿʃʊʏɸʌɲ� ʍʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ʋʉʐ� ʉ� ʋʌʉʍʘʌɿʆʊʎ� ɲʆɳɷʉʖʉʎ� ɹʖɸɿ� ʏɻʆ� ɸɶʃɲʏɳʍʏɲʍɼ� ʏʉʐ� ʍʏɻʆ� ȵʄʄɳɷɲ� ɻ�
ʐʋɸʑɽʐʆɻ�ɷɼʄʘʍɻ�ɲʔʉʌɳ�ʉʌɶɲʆɿʍʅʉʑʎ�ʃʑʌɿɲʎ�ʃɲɿ�ɸʋɿʃʉʐʌɿʃɼʎ�ɲʍʔɳʄɿʍɻʎ͘�

ŝǀͿ�ʋɿʍʏʉʋʉɿɻʏɿʃʊ� ɲʋʊ� ʏɻ� ȴɿɸʑɽʐʆʍɻ� Ʌʌʉɶʌɲʅʅɲʏɿʍʅʉʑ� ʃɲɿ� ɇʐʆʏʉʆɿʍʅʉʑ� ʏɻʎ� ȵʋɿɽɸʙʌɻʍɻʎ� ȵʌɶɲʍɿɲʃʙʆ�
ɇʖɹʍɸʘʆ͕�ɲʋʊ�ʏʉ�ʉʋʉʀʉ�ʆɲ�ʋʌʉʃʑʋʏʉʐʆ�ʉɿ�ʋʌɳʇɸɿʎ�ɸʋɿɴʉʄɼʎ�ʋʌʉʍʏʀʅʉʐ�ʋʉʐ�ɹʖʉʐʆ�ɸʃɷʉɽɸʀ�ʍɸ�ɴɳʌʉʎ�ʏʉʐ�
ʉɿʃʉʆʉʅɿʃʉʑ� ʔʉʌɹɲ� ʍɸ� ʖʌʉʆɿʃʊ� ɷɿɳʍʏɻʅɲ� ;ϮͿ� ɸʏʙʆ� ʋʌɿʆ� ɲʋʊ� ʏɻʆ� ɻʅɸʌʉʅɻʆʀɲ� ʄɼʇɻʎ� ʏɻʎ� ʋʌʉɽɸʍʅʀɲʎ�
ʐʋʉɴʉʄɼʎ� ʋʌʉʍʔʉʌʙʆ� ɼ� ɲʀʏɻʍɻʎ� ʍʐʅʅɸʏʉʖɼʎ͘� ɀɹʖʌɿ� ʆɲ� ʃɲʏɲʍʏɸʀ� ɸʔɿʃʏɼ� ɻ� ɹʃɷʉʍɻ� ʏʉʐ� ɲʆʘʏɹʌʘ�
ʋɿʍʏʉʋʉɿɻʏɿʃʉʑ͕�ɲʐʏʊ�ɲʆʏɿʃɲɽʀʍʏɲʏɲɿ�ɲʋʊ�ʐʋɸʑɽʐʆɻ�ɷɼʄʘʍɻ�ʏʉʐ�ʉɿʃʉʆʉʅɿʃʉʑ�ʔʉʌɹɲ͕�ʖʘʌʀʎ�ʆɲ�ɲʋɲɿʏɸʀʏɲɿ�
ɸʋɿʍɻʅɻ�ɷɼʄʘʍɻ�ʏʉʐ�ɇȵɅȵ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻʆ�ɹʃɷʉʍɻ�ʏʉʐ�ʋɿʍʏʉʋʉɿɻʏɿʃʉʑ͘�

ɶͿ�ȳɿɲ� ʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϭ͘ϭ͘ϯ͘ϯ͘�ʋɸʌʀʋʏʘʍɻ�ɴʚ͕�ʋɿʍʏʉʋʉɿɻʏɿʃɳ�ʋʉʐ�ɸʃɷʀɷʉʆʏɲɿ�ɲʋʊ� ʏɻʆ�ɲʌʅʊɷɿɲ�ɲʌʖɼ� ʏʉʐ�
ʉɿʃɸʀʉʐ�ʃʌɳʏʉʐʎ�ʹ�ʅɹʄʉʐʎ�ɼ� ʖʙʌɲʎ͕�ɲʋʊ� ʏʉ�ʉʋʉʀʉ�ʆɲ�ʋʌʉʃʑʋʏɸɿ�ʊʏɿ�ɷɸʆ� ʏɸʄʉʑʆ�ɼ�ɷɸʆ�ɹʖʉʐʆ�ʐʋɲʖɽɸʀ�ʍɸ�
ʃɲʅʀɲ�ʃɲʏɳʍʏɲʍɻ�ʏɻʎ�ʋɸʌʀʋʏʘʍɻʎ�ɴ͛�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϰ�ʏʉʐ�ɳʌɽʌʉʐ�ϳϯ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�ɼʏʉɿ͗

ŝͿ�ʊʏɿ�ɷɸʆ�ʏɸʄʉʑʆ�ʐʋʊ�ʋʏʙʖɸʐʍɻ�ɼ�

ŝŝͿ�ɷɸʆ�ɹʖʉʐʆ�ʐʋɲʖɽɸʀ�ʍɸ�ɷɿɲɷɿʃɲʍʀɲ�ɸʇʐɶʀɲʆʍɻʎ�ɼ�

ŝŝŝͿ�ɷɸʆ�ɹʖʉʐʆ�ʐʋɲʖɽɸʀ�ʍɸ�ɷɿɲɷɿʃɲʍʀɲ�ɸɿɷɿʃɼʎ�ɸʃʃɲɽɳʌɿʍɻʎ�ɼ�

ŝǀͿ�ɷɸʆ�ʏɸʄʉʑʆ�ʐʋʊ�ɲʆɲɶʃɲʍʏɿʃɼ�ɷɿɲʖɸʀʌɿʍɻ�ɲʋʊ�ɸʃʃɲɽɲʌɿʍʏɼ�ɼ�ɲʋʊ�ʏʉ�ɷɿʃɲʍʏɼʌɿʉ�ɼ�

ǀͿ�ɷɸʆ�ɹʖʉʐʆ�ʐʋɲʖɽɸʀ�ʍɸ�ɷɿɲɷɿʃɲʍʀɲ�ʋʏʘʖɸʐʏɿʃʉʑ�ʍʐʅɴɿɴɲʍʅʉʑ�ɼ�

ǀŝͿ�ɷɸʆ�ɹʖʉʐʆ�ɲʆɲʍʏɸʀʄɸɿ�ʏɿʎ�ɸʋɿʖɸɿʌɻʅɲʏɿʃɹʎ�ʏʉʐʎ�ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ�ɼ�

ǀŝŝͿ� ɷɸʆ� ɴʌʀʍʃʉʆʏɲɿ� ʍɸ� ʉʋʉɿɲɷɼʋʉʏɸ� ɲʆɳʄʉɶɻ� ʃɲʏɳʍʏɲʍɻ� ʋʌʉʃʑʋʏʉʐʍɲ� ɲʋʊ� ʋɲʌʊʅʉɿɲ� ɷɿɲɷɿʃɲʍʀɲ͕�
ʋʌʉɴʄɸʋʊʅɸʆɻ�ʍɸ�ɸɽʆɿʃɹʎ�ɷɿɲʏɳʇɸɿʎ�ʆʊʅʉʐ͘

Ȱʆ�ʏʉ�ʃʌɳʏʉʎ�ʹ�ʅɹʄʉʎ�ɼ�ɻ�ɸʆ�ʄʊɶʘ�ʖʙʌɲ�ɷɸʆ�ɸʃɷʀɷɸɿ�ʏɹʏʉɿʉʐ�ɸʀɷʉʐʎ�ɹɶɶʌɲʔʉ�ɼ�ʋɿʍʏʉʋʉɿɻʏɿʃʊ�ɼ�ʊʋʉʐ�ʏʉ�
ɹɶɶʌɲʔʉ�ɼ�ʏʉ�ʋɿʍʏʉʋʉɿɻʏɿʃʊ�ɲʐʏʊ�ɷɸʆ�ʃɲʄʑʋʏɸɿ�ʊʄɸʎ�ʏɿʎ�ʋɸʌɿʋʏʙʍɸɿʎ�ʋʉʐ�ɲʆɲʔɹʌʉʆʏɲɿ�ʍʏɿʎ�ʋɲʌɲɶʌɳʔʉʐʎ�
ϭ͘ϭ͘ϯ͘ϭ͘� ʃɲɿ� ϭ͘ϭ͘ϯ͘Ϯ͘� ʃɲɿ� ʍʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ɴʚ� ʏɻʎ� ʋɲʌɲɶʌɳʔʉʐ� ϭ͘ϭ͘ϯ͘ϯ͕͘� ʏʉ� ɹɶɶʌɲʔʉ� ɼ� ʏʉ� ʋɿʍʏʉʋʉɿɻʏɿʃʊ�
ʅʋʉʌɸʀ�ʆɲ�ɲʆʏɿʃɲɽʀʍʏɲʏɲɿ�ɲʋʊ�ɹʆʉʌʃɻ�ɴɸɴɲʀʘʍɻ�ɼ͕�ʍʏɲ�ʃʌɳʏɻ�ʹ�ʅɹʄɻ�ɼ�ʍʏɿʎ�ʖʙʌɸʎ�ʊʋʉʐ�ɷɸʆ�ʋʌʉɴʄɹʋɸʏɲɿ�
ɹʆʉʌʃɻ� ɴɸɴɲʀʘʍɻ͕� ɲʋʊ� ʐʋɸʑɽʐʆɻ� ɷɼʄʘʍɻ� ʏʉʐ� ɸʆɷɿɲʔɸʌʉʅɹʆʉʐ� ɸʆʙʋɿʉʆ� ɲʌʅʊɷɿɲʎ� ɷɿʃɲʍʏɿʃɼʎ� ɼ�
ɷɿʉɿʃɻʏɿʃɼʎ�ɲʌʖɼʎ͕�ʍʐʅɴʉʄɲɿʉɶʌɳʔʉʐ�ɼ�ɲʌʅʊɷɿʉʐ�ɸʋɲɶɶɸʄʅɲʏɿʃʉʑ�ɼ�ɸʅʋʉʌɿʃʉʑ�ʉʌɶɲʆɿʍʅʉʑ�ʏʉʐ�ʃʌɳʏʉʐʎ�
ʹ�ʅɹʄʉʐʎ�ɼ�ʏɻʎ�ʖʙʌɲʎ�ʃɲʏɲɶʘɶɼʎ�ɼ�ʏɻʎ�ʖʙʌɲʎ�ʊʋʉʐ�ɸʀʆɲɿ�ɸɶʃɲʏɸʍʏɻʅɹʆʉʎ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ͘�

Ƀɿ�ɲʌʅʊɷɿɸʎ�ɷɻʅʊʍɿɸʎ�ɲʌʖɹʎ�ʋɲʌɹʖʉʐʆ͕�ʊʋʉʐ�ʃʌʀʆɸʏɲɿ�ɲʆɲɶʃɲʀʉ͕�ɸʋʀʍɻʅɻ�ɷɼʄʘʍɻ�ʍʏɻʆ�ʉʋʉʀɲ�ɲʆɲʔɹʌɸʏɲɿ�
ʊʏɿ�ɷɸʆ�ɸʃɷʀɷʉʆʏɲɿ�ʏɲ�ɹɶɶʌɲʔɲ�ɼ�ʏɲ�ʋɿʍʏʉʋʉɿɻʏɿʃɳ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ʋɲʌɲɶʌɳʔʉʐ�ɼ�ʊʏɿ�ʏɲ�ɹɶɶʌɲʔɲ�ɲʐʏɳ�ɷɸʆ�
ʃɲʄʑʋʏʉʐʆ� ʊʄɸʎ� ʏɿʎ� ʋɸʌɿʋʏʙʍɸɿʎ� ʋʉʐ� ɲʆɲʔɹʌʉʆʏɲɿ� ʍʏɿʎ� ʋɲʌɲɶʌɳʔʉʐʎ� ϭ͘ϭ͘ϯ͘ϭ͘� ʃɲɿ� ϭ͘ϭ͘ϯ͘Ϯ͘� ʃɲɿ� ʍʏɻʆ�
ʋɸʌʀʋʏʘʍɻ� ɴʚ� ʏɻʎ� ʋɲʌɲɶʌɳʔʉʐ� ϭ͘ϭ͘ϯ͘ϯ͘� Ƀɿ� ɸʋʀʍɻʅɸʎ� ɷɻʄʙʍɸɿʎ� ʃɲɽʀʍʏɲʆʏɲɿ� ɷɿɲɽɹʍɿʅɸʎ� ʅɹʍʘ� ʏʉʐ�
ɸʋɿɶʌɲʅʅɿʃʉʑ�ɲʋʉɽɸʏɻʌʀʉʐ�ʋɿʍʏʉʋʉɿɻʏɿʃʙʆ�;ĞͲ�ĞƌƚŝƐͿ�ʏʉʐ�ɳʌɽʌʉʐ�ϴϭ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘

ȳɿɲ� ʏɿʎ�ʄʉɿʋɹʎ�ʋɸʌɿʋʏʙʍɸɿʎ� ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϭ͘ϭ͘ϯ͘ϯ͘ ʐʋɸʑɽʐʆɻ�ɷɼʄʘʍɻ� ʏʉʐ�ʋʌʉʍʔɹʌʉʆʏʉʎ�ʉɿʃʉʆʉʅɿʃʉʑ�
ʔʉʌɹɲ�ɸʆʙʋɿʉʆ�ɲʌʅʊɷɿɲʎ�ɷɿʃɲʍʏɿʃɼʎ�ɼ�ɷɿʉɿʃɻʏɿʃɼʎ�ɲʌʖɼʎ͕�ʍʐʅɴʉʄɲɿʉɶʌɳʔʉʐ�ɼ�ɲʌʅʊɷɿʉʐ�ɸʋɲɶɶɸʄʅɲʏɿʃʉʑ�
ɼ�ɸʅʋʉʌɿʃʉʑ�ʉʌɶɲʆɿʍʅʉʑ�ʏʉʐ�ʃʌɳʏʉʐʎ�ʹ�ʅɹʄʉʐʎ�ɼ�ʏɻʎ�ʖʙʌɲʎ�ʃɲʏɲɶʘɶɼʎ�ɼ�ʏɻʎ�ʖʙʌɲʎ�ɸɶʃɲʏɳʍʏɲʍɼʎ�ʏʉʐ͕�
ʊʏɿ�ɷɸʆ�ʍʐʆʏʌɹʖʉʐʆ�ʍʏʉ�ʋʌʊʍʘʋʊ�ʏʉʐ�ʉɿ�ʉʌɿɺʊʅɸʆʉɿ�ʍʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ʄʊɶʉɿ�ɲʋʉʃʄɸɿʍʅʉʑ͘
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ɷͿ� ɶɿɲ� ʏɻʆ� ʋɲʌɳɶʌɲʔʉ� ϭ͘ϭ͘ϯ͘ϱ͘� ʐʋɸʑɽʐʆɻ� ɷɼʄʘʍɻ� ʏʉʐ� ʋʌʉʍʔɹʌʉʆʏʉʎ� ʉɿʃʉʆʉʅɿʃʉʑ� ʔʉʌɹɲ� ɸʆʙʋɿʉʆ�
ɲʌʅʊɷɿɲʎ� ɷɿʃɲʍʏɿʃɼʎ� ɼ� ɷɿʉɿʃɻʏɿʃɼʎ�ɲʌʖɼʎ͕� ʍʐʅɴʉʄɲɿʉɶʌɳʔʉʐ�ɼ�ɲʌʅʊɷɿʉʐ� ɸʋɲɶɶɸʄʅɲʏɿʃʉʑ�ɼ� ɸʅʋʉʌɿʃʉʑ�
ʉʌɶɲʆɿʍʅʉʑ�ʏʉʐ�ʃʌɳʏʉʐʎ�ʹ�ʅɹʄʉʐʎ�ɼ�ʏɻʎ�ʖʙʌɲʎ�ʃɲʏɲɶʘɶɼʎ�ɼ�ʏɻʎ�ʖʙʌɲʎ�ɸɶʃɲʏɳʍʏɲʍɼʎ�ʏʉʐ͕�ʊʏɿ�ɷɸʆ�ɹʖɸɿ�
ɸʃɷʉɽɸʀ�ʍɸ�ɴɳʌʉʎ�ʏʉʐ�ɲʋʊʔɲʍɻ�ɲʋʉʃʄɸɿʍʅʉʑ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɳʌɽʌʉ�ϳϰ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘

�͘Ϯ͘� ȳɿɲ� ʏɻʆ� ɲʋʊɷɸɿʇɻ� ʏɻʎ� ɲʋɲʀʏɻʍɻʎ� ʏʉʐ� ɳʌɽʌʉʐ� ϭ͘ϭ͘ϰ͘ϭ� ;ɲʋʊɷɸɿʇɻ� ʃɲʏɲʄʄɻʄʊʏɻʏɲʎ� ɶɿɲ� ʏɻʆ� ɳʍʃɻʍɻ�
ɸʋɲɶɶɸʄʅɲʏɿʃɼʎ�ɷʌɲʍʏɻʌɿʊʏɻʏɲʎͿ�ʉɿ�ʋʌʉʍʔɹʌʉʆʏɸʎ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ʊʏɲʆ�ʏʉʐʎ� ɺɻʏɻɽɸʀ�ʋʌʉʍʃʉʅʀɺʉʐʆ�
ʋɿʍʏʉʋʉɿɻʏɿʃʊͬɴɸɴɲʀʘʍɻ� ʏʉʐ� ʉɿʃɸʀʉʐ� ɸʋɲɶɶɸʄʅɲʏɿʃʉʑ� ʅɻʏʌʙʉʐ� ʏʉʐ� ʃʌɳʏʉʐʎ� ɸɶʃɲʏɳʍʏɲʍɻʎ͘� Ƀɿ�
ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ʋʉʐ�ɸʀʆɲɿ� ɸɶʃɲʏɸʍʏɻʅɹʆʉɿ�ʍɸ�ʃʌɳʏʉʎ�ʹ�ʅɹʄʉʎ� ʏɻʎ�ȵʐʌʘʋɲʁʃɼʎ�ȶʆʘʍɻʎ�ʋʌʉʍʃʉʅʀɺʉʐʆ�
ʋɿʍʏʉʋʉɿɻʏɿʃʊͬɴɸɴɲʀʘʍɻ� ʏʉʐ� ɲʆʏʀʍʏʉɿʖʉʐ� ɸʋɲɶɶɸʄʅɲʏɿʃʉʑ� ʅɻʏʌʙʉʐ� ʏʉʐ� Ʌɲʌɲʌʏɼʅɲʏʉʎ� y/� ʏʉʐ�
Ʌʌʉʍɲʌʏɼʅɲʏʉʎ� Ȱʚ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͕� ʅɸ� ʏʉ� ʉʋʉʀʉ� ʋɿʍʏʉʋʉɿɸʀʏɲɿ� ɲʔɸʆʊʎ� ɻ� ɸɶɶʌɲʔɼ� ʏʉʐʎ� ʍɸ� ɲʐʏʊ� ʃɲɿ�
ɲʔɸʏɹʌʉʐ�ʏʉ�ɸɿɷɿʃʊ�ɸʋɳɶɶɸʄʅɳ�ʏʉʐʎ͘�ɇʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ʖʙʌɲ�ɷɸʆ�ʏɻʌɸʀ�ʏɹʏʉɿʉ�ʅɻʏʌʙʉ͕�ʏʉ�ɹɶɶʌɲʔʉ�ɼ�ʏʉ�
ʋɿʍʏʉʋʉɿɻʏɿʃʊ�ʅʋʉʌɸʀ�ʆɲ�ɲʆʏɿʃɲɽʀʍʏɲʏɲɿ�ɲʋʊ�ɹʆʉʌʃɻ�ɴɸɴɲʀʘʍɻ�ɼ�ʍʏɲ�ʃʌɳʏɻ�ʹ�ʅɹʄɻ�ɼ�ʍʏɿʎ�ʖʙʌɸʎ�ʊʋʉʐ�ɷɸʆ�
ʋʌʉɴʄɹʋɸʏɲɿ� ɹʆʉʌʃɻ� ɴɸɴɲʀʘʍɻ͕� ɲʋʊ� ʐʋɸʑɽʐʆɻ� ɷɼʄʘʍɻ� ʏʉʐ� ɸʆɷɿɲʔɸʌʉʅɹʆʉʐ� ɸʆʙʋɿʉʆ� ɲʌʅʊɷɿɲʎ�
ɷɿʃɲʍʏɿʃɼʎ�ɼ�ɷɿʉɿʃɻʏɿʃɼʎ�ɲʌʖɼʎ͕�ʍʐʅɴʉʄɲɿʉɶʌɳʔʉʐ�ɼ�ɲʌʅʊɷɿʉʐ�ɸʋɲɶɶɸʄʅɲʏɿʃʉʑ�ɼ�ɸʅʋʉʌɿʃʉʑ�ʉʌɶɲʆɿʍʅʉʑ�
ʏɻʎ� ʖʙʌɲʎ� ʃɲʏɲɶʘɶɼʎ� ɼ� ʏɻʎ� ʖʙʌɲʎ� ʊʋʉʐ� ɸʀʆɲɿ� ɸɶʃɲʏɸʍʏɻʅɹʆʉʎ� ʉ� ʉɿʃʉʆʉʅɿʃʊʎ� ʔʉʌɹɲʎ� ʊʏɿ� ɷɸʆ� ʏɻʌɸʀʏɲɿ�
ʏɹʏʉɿʉ�ʅɻʏʌʙʉ�ʃɲɿ�ʊʏɿ�ɲʍʃɸʀ�ʏɻ�ɷʌɲʍʏɻʌɿʊʏɻʏɲ�ʋʉʐ�ɲʋɲɿʏɸʀʏɲɿ�ɶɿɲ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏʉʐ�ɲʆʏɿʃɸɿʅɹʆʉʐ�ʏɻʎ�ʐʋʊ�
ɲʆɳɽɸʍɻ�ʍʑʅɴɲʍɻʎ͘�

Ƀɿ� ɸɶʃɲʏɸʍʏɻʅɹʆʉɿ� ʍʏɻʆ� ȵʄʄɳɷɲ� ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ� ʋʌʉʍʃʉʅʀɺʉʐʆ� ɴɸɴɲʀʘʍɻ� ɸɶɶʌɲʔɼʎ� ʍʏʉ� ʉɿʃɸʀʉ�
ȵʋɲɶɶɸʄʅɲʏɿʃʊ�ȵʋɿʅɸʄɻʏɼʌɿʉ͘�

�͘ϯ͘� ȳɿɲ� ʏɻʆ� ɲʋʊɷɸɿʇɻ� ʏɻʎ� ɲʍʔɲʄɿʍʏɿʃɼʎ� ʃɳʄʐʗɻʎ� ʏɻʎ� ʋɲʌɲɶʌɳʔʉʐ� ϭ͘ϭ͘ϰ͘Ϯ� ʉ� ʋʌʉʍʘʌɿʆʊʎ� ɲʆɳɷʉʖʉʎ�
ʋʌʉʍʃʉʅʀɺɸɿ� Ȱʍʔɲʄɿʍʏɼʌɿʉ� ɇʐʅɴʊʄɲɿʉ� Ȱʍʏɿʃɼʎ� ȵʐɽʑʆɻʎ� ɶɿɲ� ʏɻʆ� ʃɳʄʐʗɻ� ʏɻʎ� ɹʆɲʆʏɿ� ʏʌʀʏʘʆ� ɲʍʏɿʃɼʎ�
ɸʐɽʑʆɻʎ�ɶɿɲ�ʐʄɿʃɹʎ�ɺɻʅɿɹʎ�ʃɲɿ�ʍʘʅɲʏɿʃɹʎ�ɴʄɳɴɸʎ�ʃɲɽ͛�ʊʄɻ�ʏɻ�ɷɿɳʌʃɸɿɲ�ɿʍʖʑʉʎ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ʍʑʅɴɲʍɻʎ͘�

�͘ϰ͘� ȳɿɲ� ʏɻʆ� ɲʋʊɷɸɿʇɻ� ʏɻʎ� ʏɸʖʆɿʃɼʎ� ɿʃɲʆʊʏɻʏɲʎ� ʏɻʎ� ʋɲʌɲɶʌɳʔʉʐ� ϭ͘ϭ͘ϰ͘ϯ͘� ʉɿ� ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ�
ʋʌʉʍʃʉʅʀɺʉʐʆ�ʏɲ�ɸʇɼʎ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�͗�

ɲͿ� ʍʏʉɿʖɸʀɲ� ʏʉʐ�ʐʋɸʑɽʐʆʉʐ�ɀɻʖɲʆɿʃʉʑ� ʏʉʐ� ɹʌɶʉʐ͕� ʋʉʐ�ɽɲ� ɸʀʆɲɿ� Ʌʉʄɿʏɿʃʊʎ�ɀɻʖɲʆɿʃʊʎ� ʃɲʏɻɶʉʌʀɲʎ� Ʌ͘ȵ͕͘��
ɸʀʏɸ�ɲʆɼʃʉʐʆ�ɲʋɸʐɽɸʀɲʎ�ʍʏʉʆ�ʉɿʃʉʆʉʅɿʃʊ�ʔʉʌɹɲ͕�ɸʀʏɸ�ʊʖɿ͘�ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɷɸʆ�
ɷɿɲɽɹʏɸɿ� ʐʋɸʑɽʐʆʉ� ʅɻʖɲʆɿʃʊ� ;Ʌʉʄɿʏɿʃʊ� ɀɻʖɲʆɿʃʊ� ʃɲʏɻɶʉʌʀɲʎ� ɅȵͿ� ʍʏʉ� ʍʏɲɽɸʌʊ� ʋʌʉʍʘʋɿʃʊ� ʏʉʐ� ʏʊʏɸ�
ʋʌʉʍʃʉʅʀɺɸɿ�ʏʉ�ɿɷɿʘʏɿʃʊ�ʍʐʅʔʘʆɻʏɿʃʊ�ʍʐʆɸʌɶɲʍʀɲʎ͘�

ɴͿ�ʋɸʌɿɶʌɲʔɼ�ʏʉʐ�ʏɸʖʆɿʃʉʑ�ɸʇʉʋʄɿʍʅʉʑ�ʃɲɿ�ʏʘʆ�ʅɻʖɲʆɻʅɳʏʘʆ�ʋʉʐ�ɽɲ�ɹʖɸɿ�ʍʏɻ�ɷɿɳɽɸʍɻ�ʏʉʐ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�
ʔʉʌɹɲʎ�ɶɿɲ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ɸʀʏɸ�ɲʆɼʃʉʐʆ�ɲʋɸʐɽɸʀɲʎ�ʍʏʉʆ�ʉɿʃʉʆʉʅɿʃʊ�ʔʉʌɹɲ͕�ɸʀʏɸ�ʊʖɿ��

�͘ϱ͘�ȳɿɲ�ʏɻʆ�ɲʋʊɷɸɿʇɻ�ʏɻʎ�ʍʐʅʅʊʌʔʘʍɼʎ�ʏʉʐʎ�ʅɸ�ʏɲ�ʅɹʏʌɲ�ʋɸʌɿɴɲʄʄʉʆʏɿʃɼʎ�ɷɿɲʖɸʀʌɿʍɻʎ�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�
ϭ͘ϭ͘ϰ͘ϰ�ʉɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ʋʌʉʍʃʉʅʀɺʉʐʆ�ɳɷɸɿɲ�ʍʐʄʄʉɶɼʎ�ʃɲɿ�ʅɸʏɲʔʉʌɳʎ�ɻ�ʉʋʉʀɲ�ʆɲ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ʃɲʏΖ�
ɸʄɳʖɿʍʏʉ� ʏʉʐʎ� ʃʘɷɿʃʉʑʎ� ȵȾȰ� ʏʘʆ� ʅɻ� ɸʋɿʃʀʆɷʐʆʘʆ� ɲʋʉɴʄɼʏʘʆ� ʏʉʐ� Ⱦɸʔ͘� ϭϳ� ʏʉʐ� ȵʐʌʘʋɲʁʃʉʑ� Ⱦɲʏɲʄʊɶʉʐ�
Ȱʋʉɴʄɼʏʘʆ��ʊʋʘʎ�ɲʐʏʊʎ�ɿʍʖʑɸɿ͘�

Ȳ͘ϲ͘� ȳɿɲ� ʏɻʆ� ɲʋʊɷɸɿʇɻ� ʏɻʎ� ʆʊʅɿʅɻʎ� ʍʑʍʏɲʍɻʎ� ʃɲɿ� ɸʃʋʌʉʍʙʋɻʍɻʎ͕� ʍʏɿʎ� ʋɸʌɿʋʏʙʍɸɿʎ� ʋʉʐ� ʉ� ʉɿʃʉʆʉʅɿʃʊʎ�
ʔʉʌɹɲʎ� ɸʀʆɲɿ� ʆʉʅɿʃʊ� ʋʌʊʍʘʋʉ͕� ʋʌʉʍʃʉʅʀɺɸɿ͕� ʊʏɲʆ� ʏʉʐ� ɺɻʏɻɽɸʀ͕� ʏɲ� ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ� ʆʉʅɿʅʉʋʉɿɻʏɿʃɳ�
ɹɶɶʌɲʔɲ�ʍʑʍʏɲʍɻʎ�ʃɲɿ�ʆʊʅɿʅɻʎ�ɸʃʋʌʉʍʙʋɻʍɻʎ�;ʊʋʘʎ�ʃɲʏɲʍʏɲʏɿʃɳ͕�ʋɿʍʏʉʋʉɿɻʏɿʃɳ�ʅɸʏɲɴʉʄʙʆ͕�ɲʆʏʀʍʏʉɿʖɲ�
ɌȵȾ͕� ʍʐɶʃʌʊʏɻʍɻ� ȴ͘ɇ͘� ʍɸ� ʍʙʅɲ͕� ʍɸ� ʋɸʌʀʋʏʘʍɻ� Ȱ͘ȵ͕͘� ʃʄʋ͕͘� ɲʆɳʄʉɶɲ� ʅɸ� ʏɻ� ʆʉʅɿʃɼ� ʅʉʌʔɼ� ʏʉʐ�
ɷɿɲɶʘʆɿɺʉʅɹʆʉʐͿ͘� Ȱʋʊ� ʏɲ� ɲʆʘʏɹʌʘ� ɹɶɶʌɲʔɲ� ʋʌɹʋɸɿ� ʆɲ� ʋʌʉʃʑʋʏʉʐʆ� ɻ� ʆʊʅɿʅɻ� ʍʑʍʏɲʍɼ� ʏʉʐ͕� ʊʄɸʎ� ʉɿ�
ʍʖɸʏɿʃɹʎ�ʏʌʉʋʉʋʉɿɼʍɸɿʎ�ʏʘʆ�ʃɲʏɲʍʏɲʏɿʃʙʆ͕�ʏʉͬʏɲ�ʋʌʊʍʘʋʉͬɲ�ʋʉʐ�ɷɸʍʅɸʑɸɿͬʉʐʆ�ʆʊʅɿʅɲ�ʏɻʆ�ɸʏɲɿʌʀɲ�ʃɲʏɳ�
ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ɷɿɸʆɹʌɶɸɿɲʎ� ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ� ;ʆʊʅɿʅʉʎ� ɸʃʋʌʊʍʘʋʉʎ͕� ɷɿʃɲʀʘʅɲ�ʐʋʉɶʌɲʔɼʎ� ʃʄʋ͘Ϳ͕� ʏʐʖʊʆ�
ʏʌʀʏʉɿ͕� ʍʏʉʐʎ� ʉʋʉʀʉʐʎ� ɹʖɸɿ� ʖʉʌɻɶɻɽɸʀ� ɸʇʉʐʍʀɲ� ɸʃʋʌʉʍʙʋɻʍɻʎ͕� ʃɲɽʙʎ� ʃɲɿ� ɻ� ɽɻʏɸʀɲ� ʏʉʐͬʏʘʆ� ɼͬʃɲɿ� ʏʘʆ�
ʅɸʄʙʆ�ʏʉʐ�ʉʌɶɳʆʉʐ�ɷɿʉʀʃɻʍɻʎͬʆʊʅɿʅʉʐ�ɸʃʋʌʉʍʙʋʉʐ͘

Ȳ͘ϳ͘�Ƀɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ʋʉʐ�ɸʀʆɲɿ�ɸɶɶɸɶʌɲʅʅɹʆʉɿ�ʍɸ�ɸʋʀʍɻʅʉʐʎ�ʃɲʏɲʄʊɶʉʐʎ�;ɳʌɽʌʉ�ϴϯ�ʆ͘�ϰϰϭϮͬϮϬϭϲͿ�
ʋʉʐ� ʋʌʉɴʄɹʋʉʆʏɲɿ� ɲʋʊ� ʏɿʎ� ɸʃɳʍʏʉʏɸ� ɿʍʖʑʉʐʍɸʎ� ɸɽʆɿʃɹʎ� ɷɿɲʏɳʇɸɿʎ� ɼ� ɷɿɲɽɹʏʉʐʆ� ʋɿʍʏʉʋʉʀɻʍɻ� ɲʋʊ�
ʉʌɶɲʆɿʍʅʉʑʎ� ʋɿʍʏʉʋʉʀɻʍɻʎ� ʋʉʐ� ʍʐʅʅʉʌʔʙʆʉʆʏɲɿ� ʅɸ� ʏɲ� ɸʐʌʘʋɲʁʃɳ� ʋʌʊʏʐʋɲ� ʋɿʍʏʉʋʉʀɻʍɻʎ͕� ʃɲʏɳ� ʏɻʆ�
ɹʆʆʉɿɲ� ʏʉʐ�Ʌɲʌɲʌʏɼʅɲʏʉʎ�s//� ʏʉʐ�Ʌʌʉʍɲʌʏɼʅɲʏʉʎ�Ȱʚ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͕�ʅʋʉʌʉʑʆ� ʆɲ�ʋʌʉʍʃʉʅʀɺʉʐʆ�ʍʏɿʎ�
Ȱʆɲɽɹʏʉʐʍɸʎ�Ȱʌʖɹʎ�ʋɿʍʏʉʋʉɿɻʏɿʃʊ�ɸɶɶʌɲʔɼʎ�ɸʃɷɿɷʊʅɸʆʉ�ɲʋʊ�ʏɻʆ�ɲʌʅʊɷɿɲ�ɲʌʖɼ�ɼ�ʏʉ�ʋɿʍʏʉʋʉɿɻʏɿʃʊ�ʋʉʐ�
ɸʃɷʀɷɸʏɲɿ�ɲʋʊ�ʏʉʆ�ɲʌʅʊɷɿʉ�ʉʌɶɲʆɿʍʅʊ�ʋɿʍʏʉʋʉʀɻʍɻʎ͘�

ɇʏɲ�ʋɿʍʏʉʋʉɿɻʏɿʃɳ�ɲʐʏɳ�ɲʆɲʔɹʌʉʆʏɲɿ�ʏɲ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ɴɳʍɸɿ�ʏʘʆ�ʉʋʉʀʘʆ�ɹɶɿʆɸ�ɻ�ɸɶɶʌɲʔɼ�ʏʘʆ�ɸʆ�ʄʊɶʘ�
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ʉɿʃʉʆʉʅɿʃʙʆ�ʔʉʌɹʘʆ�ʍʏʉʆ�ɸʋʀʍɻʅʉ�ʃɲʏɳʄʉɶʉ�ɼ�ɻ�ʋɿʍʏʉʋʉʀɻʍɻ�ʃɲɿ�ɻ�ʃɲʏɳʏɲʇɻ�ʍʏʉʆ�ɸʆ�ʄʊɶʘ�ʃɲʏɳʄʉɶʉ͘�

ȸ� ʋɿʍʏʉʋʉɿʉʑʅɸʆɻ� ɸɶɶʌɲʔɼ� ʍʏʉʐʎ� ɸʋʀʍɻʅʉʐʎ� ʃɲʏɲʄʊɶʉʐʎ� ɲʋʊ� ʏʉʐʎ� ɲʌʅʊɷɿʉʐʎ� ʉʌɶɲʆɿʍʅʉʑʎ� ɼ� ʏʉ�
ʋɿʍʏʉʋʉɿɻʏɿʃʊ͕�ʋʉʐ�ɸʃɷʀɷɸʏɲɿ�ɲʋʊ�ʏʉʆ�ʉʌɶɲʆɿʍʅʊ�ʋɿʍʏʉʋʉʀɻʍɻʎ͕�ʍʐʆɿʍʏɳ�ʏɸʃʅɼʌɿʉ�ʃɲʏɲʄʄɻʄʊʏɻʏɲʎ�ʊʍʉʆ�
ɲʔʉʌɳ�ʏɿʎ�ɲʋɲɿʏɼʍɸɿʎ�ʋʉɿʉʏɿʃɼʎ�ɸʋɿʄʉɶɼʎ͕�ʏɿʎ�ʉʋʉʀɸʎ�ʃɲʄʑʋʏɸɿ�ʉ�ɸʋʀʍɻʅʉʎ�ʃɲʏɳʄʉɶʉʎ�ɼ�ʏʉ�ʋɿʍʏʉʋʉɿɻʏɿʃʊ͘�

Ƀɿ� ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ� ʋʉʐ� ɸʀʆɲɿ� ɸɶɶɸɶʌɲʅʅɹʆʉɿ� ʍɸ� ɸʋʀʍɻʅʉʐʎ� ʃɲʏɲʄʊɶʉʐʎ� ɲʋɲʄʄɳʍʍʉʆʏɲɿ� ɲʋʊ� ʏɻʆ�
ʐʋʉʖʌɹʘʍɻ�ʐʋʉɴʉʄɼʎ�ʏʘʆ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʋʉʐ�ɲʆɲʔɹʌʉʆʏɲɿ�ʍʏʉ�ʋɿʍʏʉʋʉɿɻʏɿʃʊ�ɸɶɶʌɲʔɼʎ�ʏʉʐʎ͘

Ȳ͘ϴ͘�Ƀɿ�ɸʆʙʍɸɿʎ�ʉɿʃʉʆʉʅɿʃʙʆ�ʔʉʌɹʘʆ�ʋʉʐ�ʐʋʉɴɳʄʄʉʐʆ�ʃʉɿʆɼ�ʋʌʉʍʔʉʌɳ͕�ʐʋʉɴɳʄʄʉʐʆ�ʏɲ�ʋɲʌɲʋɳʆʘ͕�ʃɲʏɳ�
ʋɸʌʀʋʏʘʍɻ� ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ͕� ɶɿɲ� ʃɳɽɸ� ʉɿʃʉʆʉʅɿʃʊ� ʔʉʌɹɲ� ʋʉʐ� ʍʐʅʅɸʏɹʖɸɿ� ʍʏɻʆ� ɹʆʘʍɻ͕� ʍʑʅʔʘʆɲ� ʅɸ� ʏɲ�
ɸɿɷɿʃʊʏɸʌɲ�ʋʌʉɴʄɸʋʊʅɸʆɲ�ʍʏʉ�ɳʌɽʌʉ�ϭϵ�ʋɲʌ͘�Ϯ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘

Ȳ͘ϵ͘� ɇʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ʋʉʐ� ʉɿʃʉʆʉʅɿʃʊʎ� ʔʉʌɹɲʎ� ɸʋɿɽʐʅɸʀ� ʆɲ� ʍʏɻʌɿʖɽɸʀ� ʍʏɿʎ� ɿʃɲʆʊʏɻʏɸʎ� ɳʄʄʘʆ� ʔʉʌɹʘʆ͕�
ʍʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϯ͘ϰ��ɶɿɲ�ʏɻʆ�ɲʋʊɷɸɿʇɻ�ʊʏɿ�ɽɲ�ɹʖɸɿ�ʍʏɻ�ɷɿɳɽɸʍɼ�ʏʉʐ�ʏʉʐʎ�ɲʆɲɶʃɲʀʉʐʎ�ʋʊʌʉʐʎ͕�
ʋʌʉʍʃʉʅʀɺɸɿ�ʊʏɲʆ�ʏʉʐ�ɺɻʏɻɽɸʀ͕�ɿɷʀʘʎ͕�ʍʖɸʏɿʃɼ�ɹɶɶʌɲʔɻ�ɷɹʍʅɸʐʍɻ�ʏʘʆ�ʔʉʌɹʘʆ�ɲʐʏʙʆ�ɶɿɲ�ʏʉʆ�ʍʃʉʋʊ�ɲʐʏʊ�
;ȸ�ʘʎ�ɳʆʘ�ɷɹʍʅɸʐʍɻ�ɽɲ�ʅʋʉʌʉʑʍɸ�ʆɲ�ʋʌʉʃʑʋʏɸɿ�ɲʋʊ� ɿɷɿʘʏɿʃʊ�ʍʐʅʔʘʆɻʏɿʃʊ�ʅɸʏɲʇʑ�ʋʌʉʍʔɹʌʉʆʏʉʎ�ʃɲɿ�
ʏʌʀʏʉʐ͕�ʍʏɿʎ�ɿʃɲʆʊʏɻʏɸʎ�ʏʉʐ�ʉʋʉʀʉʐ�ʍʏɻʌʀɺɸʏɲɿ͕�ɼ�ɲʋʊ�ʉʋʉɿʉɷɼʋʉʏɸ�ɳʄʄʉ�ʃɲʏɳʄʄɻʄʉ�ʅɹʍʉͿ͘�

ɇʏʉʆ�ɸʆ�ʄʊɶʘ�ɷɿɲɶʘʆɿʍʅʊ�ɲʆɲʔʉʌɿʃɳ�ʅɸ�ʏɻʆ�ʐʋʉʖʌɹʘʍɻ�ʐʋʉɴʉʄɼʎ�ɸɶɶʌɳʔʘʆ�ɶʀʆʉʆʏɲɿ�ɲʋʉɷɸʃʏɳ�ʏɲ�ɸʇɼʎ͗�

ϭ͘�Ȱʋʄɳ�ɲʆʏʀɶʌɲʔɲ�ɷɻʅʉʍʀʘʆ�ɸɶɶʌɳʔʘʆ�ɷɻʄɲɷɼ�ɸʐʃʌɿʆɼ�ʔʘʏʉɲʆʏʀɶʌɲʔɲ�ʏʘʆ�ʋʌʘʏʉʏʑʋʘʆ�ɼ�ʏʘʆ�ɲʃʌɿɴʙʆ�
ɲʆʏɿɶʌɳʔʘʆ� ʏʘʆ� ɷɻʅʉʍʀʘʆ� ɸɶɶʌɳʔʘʆ͕� ʋʉʐ� ɹʖʉʐʆ� ɸʃɷʉɽɸʀ� ɲʋʊ� ʏɿʎ� ʐʋɻʌɸʍʀɸʎ� ʃɲɿ� ʏʉʐʎ� ʔʉʌɸʀʎ� ʏɻʎ�
ʋɸʌʀʋʏʘʍɻʎ� ɲ� ʏɻʎ� ʋɲʌ͘� Ϯ� ʏʉʐ� ɳʌɽʌʉʐ� ϭ� ʏʉʐ� ʆ͘� ϰϮϱϬͬϮϬϭϰ͘� ɇɻʅɸɿʘʏɹʉʆ� ʊʏɿ� ɻ� ʋɲʌɲʋɳʆʘ� ʌʑɽʅɿʍɻ� ɷɸʆ�
ʃɲʏɲʄɲʅɴɳʆɸɿ�ʏɲ�ʍʐʅɴʉʄɲɿʉɶʌɲʔɿʃɳ�ɹɶɶʌɲʔɲ�;ʄ͘ʖ͘�ʋʄɻʌɸʇʉʑʍɿɲ͕�ɹʆʉʌʃɸʎ�ɴɸɴɲɿʙʍɸɿʎ�ʃ͘ʉ͘ʃ͘Ϳ͕�ɶɿɲ�ʏɲ�ʉʋʉʀɲ�
ʍʐʆɸʖʀɺɸɿ�ʆɲ�ʐʔʀʍʏɲʏɲɿ�ɻ�ʐʋʉʖʌɹʘʍɻ�ʐʋʉɴʉʄɼʎ�ʃɸʃʐʌʘʅɹʆʘʆ�ɲʆʏɿɶʌɳʔʘʆ͘�

Ϯ͘� Ȱʋʄɳ� ɲʆʏʀɶʌɲʔɲ� ɲʄʄʉɷɲʋʙʆ� ɷɻʅʉʍʀʘʆ� ɸɶɶʌɳʔʘʆ͗� ɷɻʄɲɷɼ� ɸʐʃʌɿʆɼ� ʔʘʏʉɲʆʏʀɶʌɲʔɲ� ɲʋʊ� ɲʆʏʀɶʌɲʔɲ�
ɸɶɶʌɳʔʘʆ� ʋʉʐ� ɹʖʉʐʆ� ɸʃɷʉɽɸʀ� ɲʋʊ� ɲʄʄʉɷɲʋɹʎ� ɲʌʖɹʎ͕� ʐʋʊ� ʏɻʆ� ʋʌʉʒʋʊɽɸʍɻ� ʊʏɿ� ɲʐʏɳ� ɸʀʆɲɿ� ʆʉʅʀʅʘʎ�
ɸʋɿʃʐʌʘʅɹʆɲ�ɲʋʊ�ʏɻʆ�ɲʌʅʊɷɿɲ�ɲʌʖɼ�ʏɻʎ�ʖʙʌɲʎ�ɲʐʏɼʎ͕�ʃɲɿ�ɹʖʉʐʆ�ɸʋɿʃʐʌʘɽɸʀ�ɲʋʊ�ɷɿʃɻɶʊʌʉ͕�ʍʑʅʔʘʆɲ�ʅɸ�
ʏɲ�ʉʌɿɺʊʅɸʆɲ�ʍʏʉ�ɳʌɽʌʉ�ϯϲ�ʋɲʌ͘�Ϯ�ɴͿ�ʏʉʐ�Ⱦʙɷɿʃɲ�ȴɿʃɻɶʊʌʘʆ�;ʆ͘�ϰϭϵϰͬϮϬϭϯͿ͘�ɇɻʅɸɿʙʆɸʏɲɿ�ʊʏɿ�ɷɸʆ�ɽʀɶʉʆʏɲɿ�
ʃɲɿ� ɸʇɲʃʉʄʉʐɽʉʑʆ� ʆɲ� ɿʍʖʑʉʐʆ͕� ʉɿ� ɲʋɲɿʏɼʍɸɿʎ� ʐʋʉɴʉʄɼʎ� ɷɻʅʉʍʀʘʆ� ɸɶɶʌɳʔʘʆ� ʅɸ� ʍʐɶʃɸʃʌɿʅɹʆɻ�
ɸʋɿʍɻʅɸʀʘʍɻ�;�WK^d/>>�Ϳ͕�ʉɿ�ʉʋʉʀɸʎ�ɲʋʉʌʌɹʉʐʆ�ɲʋʊ�ɷɿɸɽʆɸʀʎ�ʍʐʅɴɳʍɸɿʎ�ʏɻʎ�ʖʙʌɲʎ�;ɇʑʅɴɲʍɻ�ʏɻʎ�ɍɳɶɻʎͿ�ɼ�
ɳʄʄɸʎ�ɷɿɲʃʌɲʏɿʃɹʎ�ʍʐʅʔʘʆʀɸʎ͘�

ȵɿɷɿʃɳ� ʏɲ� ɲʄʄʉɷɲʋɳ� ɿɷɿʘʏɿʃɳ� ɹɶɶʌɲʔɲ� ʍʐʆʉɷɸʑʉʆʏɲɿ� ɲʋʊ� ʅɸʏɳʔʌɲʍɼ� ʏʉʐʎ� ʍʏɻʆ� ȵʄʄɻʆɿʃɼ� ɶʄʙʍʍɲ�
ɸʋɿʃʐʌʘʅɹʆɻ�ɸʀʏɸ�ɲʋʊ�ʋʌʊʍʘʋʉ�ɲʌʅʊɷɿʉ�ʃɲʏɳ� ʏɿʎ�ɷɿɲʏɳʇɸɿʎ�ʏɻʎ�ȵɽʆɿʃɼʎ�ʆʉʅʉɽɸʍʀɲʎ�ɸʀʏɸ�ɲʋʊ�ʋʌʊʍʘʋʉ�
ʃɲʏɳ�ʆʊʅʉ�ɲʌʅʊɷɿʉ�ʏɻʎ�ʖʙʌɲʎ�ʍʏɻʆ�ʉʋʉʀɲ�ɹʖɸɿ�ʍʐʆʏɲʖɽɸʀ�ʏʉ�ɹɶɶʌɲʔʉ͘�

ϯ͘� Ȱʋʄɳ� ɲʆʏʀɶʌɲʔɲ� ɿɷɿʘʏɿʃʙʆ� ɸɶɶʌɳʔʘʆ͗� ɷɻʄɲɷɼ� ɸʐʃʌɿʆɼ� ʔʘʏʉɲʆʏʀɶʌɲʔɲ� ɲʋʊ� ɲʆʏʀɶʌɲʔɲ� ɿɷɿʘʏɿʃʙʆ�
ɸɶɶʌɳʔʘʆ�ʏɲ�ʉʋʉʀɲ�ɹʖʉʐʆ�ɸʋɿʃʐʌʘɽɸʀ�ɲʋʊ�ɷɿʃɻɶʊʌʉ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏɲ�ʉʌɿɺʊʅɸʆɲ�ʍʏʉ�ɳʌɽʌʉ�ϯϲ�ʋɲʌ͘�Ϯ�ɴͿ�
ʏʉʐ� Ⱦʙɷɿʃɲ� ȴɿʃɻɶʊʌʘʆ� ;ʆ͘� ϰϭϵϰͬϮϬϭϯͿ͕� ʃɲɽʙʎ� ʃɲɿ� ɸʐʃʌɿʆɼ� ʔʘʏʉɲʆʏʀɶʌɲʔɲ� ɲʋʊ� ʏɲ� ʋʌʘʏʊʏʐʋɲ� ʊʍʘʆ�
ɿɷɿʘʏɿʃʙʆ� ɸɶɶʌɳʔʘʆ� ʔɹʌʉʐʆ� ɽɸʙʌɻʍɻ� ɲʋʊ� ʐʋɻʌɸʍʀɸʎ� ʃɲɿ� ʔʉʌɸʀʎ� ʏɻʎ� ʋɸʌʀʋʏʘʍɻʎ� ɲΖ� ʏɻʎ� ʋɲʌ͘� Ϯ� ʏʉʐ�
ɳʌɽʌʉʐ�ϭ�ʏʉʐ�ʆ͘�ϰϮϱϬͬϮϬϭϰ͕�ɸʀʏɸ�ʃɲɿ�ʍɸ�ɲʋʄɼ�ʔʘʏʉʏʐʋʀɲ�ɸʔʊʍʉʆ�ʍʐʆʐʋʉɴɳʄʄɸʏɲɿ�ʐʋɸʑɽʐʆɻ�ɷɼʄʘʍɻ�ʍʏɻʆ�
ʉʋʉʀɲ�ɴɸɴɲɿʙʆɸʏɲɿ�ɻ�ɲʃʌʀɴɸɿɳ�ʏʉʐʎ͘

ϰ͘� Ʌʌʘʏʊʏʐʋɲ� ɹɶɶʌɲʔɲ� ʃɲɿ� ʆʉʅʀʅʘʎ� ɸʋɿʃʐʌʘʅɹʆɲ� ɲʆʏʀɶʌɲʔɲ� ʏʘʆ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ɸɶɶʌɳʔʘʆ͕� ɸʔʊʍʉʆ�
ʐʋʉɴʄɻɽʉʑʆ�ɲʋʊ�ʏʉʐʎ�ɷɿɲɶʘʆɿɺʊʅɸʆʉʐʎ͘�

ϱ͘�Ɉɲ�ɲʋʉɷɸɿʃʏɿʃɳ�ʅɹʍɲ�ɶʀʆʉʆʏɲɿ�ɲʋʉɷɸʃʏɳ�ʃɲʏɳ�ʏʉʆ�ɲʃʊʄʉʐɽʉ�ʏʌʊʋʉ͗�ɲͿ�ʏɲ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʋʉʐ�ɲʔʉʌʉʑʆ�
ʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϭ͘ϭ͘ϯ͘ϭ͕�ʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ɶʚ�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϭ͘ϭ͘ϯ͘Ϯ�ʃɲɿ�ʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ɴʚ�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�
ϭ͘ϭ͘ϯ͘ϯ�ɸʔʊʍʉʆ�ɹʖʉʐʆ�ɸʃɷʉɽɸʀ�ɹʘʎ�ʏʌɸɿʎ�;ϯͿ�ʅɼʆɸʎ�ʋʌɿʆ�ɲʋʊ�ʏɻʆ�ʐʋʉɴʉʄɼ�ʏʉʐʎ͕�ɴͿ�ʏɲ�ʄʉɿʋɳ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�
ʋʉʐ�ɲʔʉʌʉʑʆ� ʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϭ͘ϭ͘ϯ͘Ϯ� ɸʔʊʍʉʆ� ɸʀʆɲɿ�ɸʆ� ɿʍʖʑ�ʃɲʏɳ� ʏʉ� ʖʌʊʆʉ�ʐʋʉɴʉʄɼʎ�ʏʉʐʎ͕�ɳʄʄʘʎ͕�ʍʏɻʆ�
ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ɷɸʆ�ɲʆɲʔɹʌɸʏɲɿ�ʖʌʊʆʉʎ� ɿʍʖʑʉʎ͕�ʆɲ�ɹʖʉʐʆ�ɸʃɷʉɽɸʀ�ʃɲʏɳ�ʏɲ�ʉʌɿɺʊʅɸʆɲ�ʍʏɻʆ�ʋʌʉɻɶʉʑʅɸʆɻ�
ʋɸʌʀʋʏʘʍɻ͕� ɶͿ� ʏɲ� ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ� ʋʉʐ� ɲʔʉʌʉʑʆ� ʏɻʆ� ʋɲʌɳɶʌɲʔʉ� ϭ͘ϭ͘ϰ͘ϭ͕� ʏɲ� ɲʋʉɷɸɿʃʏɿʃɳ� ɿʍʖʑʉʐʍɲʎ�
ɸʃʋʌʉʍʙʋɻʍɻʎ�ʍɸ�ʋɸʌʀʋʏʘʍɻ�ʆʉʅɿʃʙʆ�ʋʌʉʍʙʋʘʆ͕�ʃɲɿ�ʏɲ�ʋɿʍʏʉʋʉɿɻʏɿʃɳ�ɲʌʅʊɷɿɲʎ�ɲʌʖɼʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻʆ�
ʉʆʉʅɲʍʏɿʃʉʋʉʀɻʍɻ�ʏʘʆ�ʅɸʏʉʖʙʆ�ʍɸ�ʋɸʌʀʋʏʘʍɻ�ɲʆʘʆʑʅʘʆ�ɸʏɲɿʌɸɿʙʆ͕�ɸʔʊʍʉʆ�ɹʖʉʐʆ�ɸʃɷʉɽɸʀ�ɹʘʎ�ʏʌɿɳʆʏɲ�
;ϯϬͿ�ɸʌɶɳʍɿʅɸʎ�ɻʅɹʌɸʎ�ʋʌɿʆ�ɲʋʊ� ʏɻʆ�ʐʋʉɴʉʄɼ� ʏʉʐʎ͕�ɷͿ� ʉɿ� ɹʆʉʌʃɸʎ�ɴɸɴɲɿʙʍɸɿʎ͕� ɸʔʊʍʉʆ� ɹʖʉʐʆ�ʍʐʆʏɲʖɽɸʀ�
ɹʘʎ�ʏʌɸɿʎ� ;ϯͿ�ʅɼʆɸʎ�ʋʌɿʆ�ɲʋʊ�ʏɻʆ�ʐʋʉɴʉʄɼ�ʏʉʐʎ�ʃɲɿ�ɸͿ�ʉɿ�ʐʋɸʑɽʐʆɸʎ�ɷɻʄʙʍɸɿʎ͕�ɸʔʊʍʉʆ�ɹʖʉʐʆ�ʍʐʆʏɲʖɽɸʀ�
ʅɸʏɳ�ʏɻʆ�ʃʉɿʆʉʋʉʀɻʍɻ�ʏɻʎ�ʋʌʊʍʃʄɻʍɻʎ�ɶɿɲ�ʏɻʆ�ʐʋʉɴʉʄɼ�ʏʘʆ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ͘�
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ɇʏʉʆ� ɸʆ� ʄʊɶʘ� ɷɿɲɶʘʆɿʍʅʊ� ʉɿ� ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ� ʐʋʉʖʌɸʉʑʆʏɲɿ� ʆɲ� ʐʋʉɴɳʄʉʐʆ� ʊʄɲ� ʏɲ� ɲʆʘʏɹʌʘ�
ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʃɲɿ�ʍɸ�ʗɻʔɿɲʃɼ�ʅʉʌʔɼ͘

ϭ͘Ϯ͘� Ⱦʌɿʏɼʌɿɲ�ɲʆɳɽɸʍɻʎ��

Ⱦʌɿʏɼʌɿʉ� ɲʆɳɽɸʍɻʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ɸʀʆɲɿ� ɻ� ʋʄɹʉʆ� ʍʐʅʔɹʌʉʐʍɲ� ɲʋʊ�ʉɿʃʉʆʉʅɿʃɼ� ɳʋʉʗɻ� ʋʌʉʍʔʉʌɳ� ɴɳʍɸɿ�
ʏɿʅɼʎ͘�ȸ�ʍʐʆʉʄɿʃɼ�ʋʌʉʍʔɸʌʊʅɸʆɻ�ʏɿʅɼ�ʖʘʌʀʎ�Ɍ͘Ʌ͘Ȱ͘�ɽɲ�ʄɻʔɽɸʀ�ʐʋʊʗɻ�ɶɿɲ�ʏɻ�ʍʑɶʃʌɿʍɻ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͘�

ϭ͘ϯ͘� Ⱦɲʏɳʌʏɿʍɻ�ʹ�Ʌɸʌɿɸʖʊʅɸʆʉ�ʋʌʉʍʔʉʌʙʆ�

ϭ͘ϯ͘ϭ� ȳɸʆɿʃʉʀ�ʊʌʉɿ�ʐʋʉɴʉʄɼʎ�ʋʌʉʍʔʉʌʙʆ�

Ƀɿ�ʋʌʉʍʔʉʌɹʎ�ʐʋʉɴɳʄʄʉʆʏɲɿ�ʅɸ�ɴɳʍɻ�ʏɿʎ�ɲʋɲɿʏɼʍɸɿʎ�ʋʉʐ�ʉʌʀɺʉʆʏɲɿ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�Ȼ�ʏɻʎ�ȴɿɲʃɼʌʐʇɻʎ�ɶɿɲ�
ʏʉ�ʍʑʆʉʄʉ�ʏʉʐ�ʍʐʅɴɲʏɿʃʉʑ�ɲʆʏɿʃɸɿʅɹʆʉʐ͘��

ȴɸʆ�ɸʋɿʏʌɹʋʉʆʏɲɿ�ɸʆɲʄʄɲʃʏɿʃɹʎ�ʋʌʉʍʔʉʌɹʎ͘�

ȸ�ɹʆʘʍɻ�ʉɿʃʉʆʉʅɿʃʙʆ�ʔʉʌɹʘʆ�ʐʋʉɴɳʄʄɸɿ�ʃʉɿʆɼ�ʋʌʉʍʔʉʌɳ͕�ɻ�ʉʋʉʀɲ�ʐʋʉɶʌɳʔɸʏɲɿ�ʐʋʉʖʌɸʘʏɿʃɳ�ɸʀʏɸ�ɲʋʊ�
ʊʄʉʐʎ� ʏʉʐʎ� ʉɿʃʉʆʉʅɿʃʉʑʎ� ʔʉʌɸʀʎ� ʋʉʐ� ɲʋʉʏɸʄʉʑʆ� ʏɻʆ� ɹʆʘʍɻ͕� ɸʀʏɸ� ɲʋʊ� ɸʃʋʌʊʍʘʋʊ� ʏʉʐʎ� ʆʉʅʀʅʘʎ�
ɸʇʉʐʍɿʉɷʉʏɻʅɹʆʉ͘� ɇʏɻʆ� ʋʌʉʍʔʉʌɳ͕� ɲʋɲʌɲɿʏɼʏʘʎ� ʋʌɹʋɸɿ� ʆɲ� ʋʌʉʍɷɿʉʌʀɺɸʏɲɿ� ɻ� ɹʃʏɲʍɻ� ʃɲɿ� ʏʉ� ɸʀɷʉʎ� ʏɻʎ�
ʍʐʅʅɸʏʉʖɼʎ� ʏʉʐ� ;ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆɻʎ�ʏɻʎ� ʃɲʏɲʆʉʅɼʎ�ɲʅʉɿɴɼʎ�ʅɸʏɲʇʑ�ʏʉʐʎͿ� ʃɳɽɸ�ʅɹʄʉʐʎ� ʏɻʎ� ɹʆʘʍɻʎ͕�
ʃɲɽʙʎ�ʃɲɿ�ʉ�ɸʃʋʌʊʍʘʋʉʎͬʍʐʆʏʉʆɿʍʏɼʎ�ɲʐʏɼʎ͘�ȵɿɷɿʃʊʏɸʌɲ�ʊʍʉʆ�ɲʔʉʌɳ�ʍʏɻʆ�ʍʐʅʋʄɼʌʘʍɻ�ʏʉʐ�Ɉ͘ȵ͘ɉ͘ȴ͘�ʏɲ�
ʅɹʄɻ� ʏɻʎ� ɹʆʘʍɻʎ� ;ʃʉɿʆʉʋʌɲʇʀɲʎ͕� ʋʌʉʍʘʌɿʆɼʎ� ʍʑʅʋʌɲʇɻʎ� ɼ� ɳʄʄʉʐ� ʋɲʌʊʅʉɿʉʐ� ʃɲɽɸʍʏʙʏʉʎͿ� ʐʋʉɴɳʄʉʐʆ�
ʖʘʌɿʍʏʊ�ɹʆʏʐʋʉ�Ɉ͘ȵ͘ɉ͘ȴ͘�ʋʉʐ�ʐʋʉɶʌɳʔɸʏɲɿ�ʍʑʅʔʘʆɲ�ʅɸ�ʊʍɲ�ʋʌʉɴʄɹʋʉʆʏɲɿ�ʍʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϭ͘ϭ͘ϱ͘ϭ͘�ʏɻʎ�
ʋɲʌʉʑʍɲʎ͘�

Ƀ�ʋʌʉʍʔɹʌʘʆ͕�ɸʔʊʍʉʆ�ɷɸʆ�ɹʖɸɿ�ɲʍʃɼʍɸɿ�ɸʅʋʌʉɽɹʍʅʘʎ�ʏɻʆ�ɹʆʍʏɲʍɻ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϮϳ�ʏʉʐ�Ɂ͘ϰϰϭϮͬϭϲ�ʃɲʏɳ�
ʏɻʎ� ɷɿɲʃɼʌʐʇɻʎ� ʏʉʐ� ɷɿɲɶʘʆɿʍʅʉʑ͕� ɼ� ɸʔʊʍʉʆ� ɹʖɸɿ� ɲʋʉʌʌɿʔɽɸʀ� ɻ� ɲʆʘʏɹʌʘ� ɹʆʍʏɲʍɻ͕� ɽɸʘʌɸʀʏɲɿ� ʊʏɿ�
ɲʋʉɷɹʖɸʏɲɿ� ʋʄɼʌʘʎ� ʃɲɿ� ɲʆɸʋɿʔʐʄɳʃʏʘʎ� ʊʄʉʐʎ� ʏʉʐʎ� ʊʌʉʐʎ� ʏɻʎ� ɷɿɲʃɼʌʐʇɻʎ� ʃɲɿ� ɷɸʆ� ɷʑʆɲʏɲɿ͕� ʅɸ� ʏɻʆ�
ʋʌʉʍʔʉʌɳ�ʏʉʐ�ɼ�ʅɸ�ʉʋʉɿʉʆɷɼʋʉʏɸ�ɳʄʄʉ�ʏʌʊʋʉ͕�ʆɲ�ɲʋʉʃʌʉʑʍɸɿ͕�ɸʐɽɹʘʎ�ɼ�ɸʅʅɹʍʘʎ͕�ʏʉʐʎ�ɲʆʘʏɹʌʘ�ʊʌʉʐʎ͘��

ɀɸʏɳ� ʏɻʆ� ʃɲʏɳɽɸʍɻ� ʏɻʎ� ʋʌʉʍʔʉʌɳʎ͕� ɸʋʀ� ʆʉʅʀʅʘʎ� ʐʋʉɴʄɻɽɹʆʏʘʆ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ͕� ʉɿ� ɷɿɲɶʘʆɿɺʊʅɸʆʉɿ�
ʋɲʌɹʖʉʐʆ� ɷɿɸʐʃʌɿʆʀʍɸɿʎ� ʅʊʆʉʆ� ʊʏɲʆ� ɲʐʏɹʎ� ɺɻʏʉʑʆʏɲɿ� ɲʋʊ� ɲʌʅʊɷɿʉ� ʊʌɶɲʆʉ� ɸʀʏɸ� ʃɲʏɳ� ʏɻʆ� ɸʆʙʋɿʙʆ� ʏʉʐ�
ɷɿɲɷɿʃɲʍʀɲ͕� ɸʀʏɸ� ʃɲʏʊʋɿʆ� ɸɶɶʌɳʔʉʐ� ʏɻʎ� ɉʋɻʌɸʍʀɲʎ͕� ʅɸʏɳ� ɲʋʊ� ʍʖɸʏɿʃɼ� ɶʆʘʅʉɷʊʏɻʍɻ� ʏʉʐ� ɲʌʅʉɷʀʉʐ�
ʉʌɶɳʆʉʐ͘�Ȱʋʊ� ʏɿʎ� ɷɿɸʐʃʌɿʆʀʍɸɿʎ͕� ʉɿ�ʉʋʉʀɸʎ�ʋɲʌɹʖʉʆʏɲɿ͕� ʍʑʅʔʘʆɲ�ʅɸ� ʏɲ�ʋɲʌɲʋɳʆʘ͕� ʄɲʅɴɳʆʉʆʏɲɿ�ʐʋʊʗɻ�
ʅʊʆʉʆ� ɸʃɸʀʆɸʎ� ʋʉʐ� ɲʆɲʔɹʌʉʆʏɲɿ� ʍʏɲ� ʍɻʅɸʀɲ� ɶɿɲ� ʏɲ� ʉʋʉʀɲ�ʐʋʉɴʄɼɽɻʃɸ� ʍʖɸʏɿʃʊ� ɲʀʏɻʅɲ� ɲʋʊ� ʏʉ� ɲʌʅʊɷɿʉ�
ʊʌɶɲʆʉ͘�

ϭ͘ϯ͘Ϯ͘�ɍʌʊʆʉʎ�ʃɲɿ�ʏʌʊʋʉʎ�ʐʋʉɴʉʄɼʎ�ʋʌʉʍʔʉʌʙʆ�

ϭ͘ϯ͘Ϯ͘ϭ͘ Ƀɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ʋʉʐ�ɸʋɿɽʐʅʉʑʆ�ʆɲ�ʄɳɴʉʐʆ�ʅɹʌʉʎ�ʍʏʉ�ɷɿɲɶʘʆɿʍʅʊ�ʋʌɹʋɸɿ�ʆɲ�ʐʋʉɴɳʄʄʉʐʆ�
ɸʋʀ�ɲʋʉɷɸʀʇɸɿ͕ ɹɶɶʌɲʔɻ�ʋʌʉʍʔʉʌɳ�ʅɹʍɲ�ʍɸ�ʍʔʌɲɶɿʍʅɹʆʉ�ʔɳʃɸʄʉ͕�ʍʏʉ�Ɉʅɼʅɲ�ȳʌɲʅʅɲʏɸʀɲʎ�ʏɻʎ�ȴɿɸʑɽʐʆʍɻʎ�
Ʌɸʌɿɴɳʄʄʉʆʏʉʎ�ʃɲɿ�ɍʘʌɿʃʉʑ�ɇʖɸɷɿɲʍʅʉʑ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʍʏʉʆ�ϭʉ�ʊʌʉʔʉ͕�ɸʋʀ�ʏɻʎ�
ȿɸʘʔ͘�ɀɸʍʉɶɸʀʘʆ� Ϯϯϵ͕� Ɉ͘Ⱦ͘� ϭϱϰϱϭ͕� Ɂɹʉ�Ɏʐʖɿʃʊ͕� ʏʉ� ɲʌɶʊʏɸʌʉ� ʅɹʖʌɿ� ʃɲɿ� ʏɻʆ� ʋʌʉɻɶʉʑʅɸʆɻ� ʏɻʎ� ɻʅɹʌɲʎ�
ɷɿɸʆɹʌɶɸɿɲʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ͕�ɷɻʄɲɷɼ�ʏɻʆ�Ɉʌʀʏɻ�ϭϲ�Ȱʋʌɿʄʀʉʐ�ϮϬϭϵ�ʃɲɿ�ʙʌɲ�ϭϰ͗ϬϬ�ʅ͘ʅ͘�Ʌʌʉʍʔʉʌɳ�ʋʉʐ�
ʃɲʏɲʏʀɽɸʏɲɿ�ʅɸʏɳ�ʏɻʆ�ʙʌɲ�ɲʐʏɼ�ɸʀʆɲɿ�ɸʃʋʌʊɽɸʍʅɻ�ʃɲɿ�ɸʋɿʍʏʌɹʔɸʏɲɿ͕�ʖʘʌʀʎ�ʆɲ�ɲʋʉʍʔʌɲɶɿʍʏɸʀ͘

ɉʋʉɴʉʄɼ�ʋʌʉʍʔʉʌʙʆ�ɶɿɲ�ʏʉ�ɷɿɲɶʘʆɿʍʅʊ�ʋʉʐ�ʐʋʉɴʄɼɽɻʃɲʆ�ɸʀʏɸ�ʅɸʏɳ�ʏɻʆ�ʃɲɽʉʌɿʍʅɹʆɻ�ɻʅɸʌʉʅɻʆʀɲ�ɸʀʏɸ�
ʏɲʖʐɷʌʉʅɼɽɻʃɲʆ�ɹɶʃɲɿʌɲ͕�ɲʄʄɳ�ɷɸʆ�ɹʔɽɲʍɲʆ�ʍʏɻʆ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ�ɹɶʃɲɿʌɲ�ɷɸʆ�ɸʀʆɲɿ�
ɲʋʉɷɸʃʏɼ͘�Ƀɿ�ʋʌʉʍʔʉʌɹʎ�ɲʐʏɹʎ�ɽɲ�ɸʋɿʍʏʌɹʔʉʆʏɲɿ�ʍʏʉʐʎ�ʋʌʉʍʔɹʌʉʆʏɸʎ͕�ʖʘʌʀʎ�ʆɲ�ɲʋʉʍʔʌɲɶɿʍʏʉʑʆ͘��

ɇʑʅʔʘʆɲ� ʅɸ� ʏʉ� ɳʌɽʌʉ� ϵϮ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͕� ʉɿ� ʋʌʉʍʔʉʌɹʎ� ʃɲɿ� ʏɲ� ʋɸʌɿʄɲʅɴɲʆʊʅɸʆɲ�ʍɸ�ɲʐʏɹʎ� ʍʏʉɿʖɸʀɲ�
ʍʐʆʏɳʍʍʉʆʏɲɿ� ʍʏɻʆ� ɸʄʄɻʆɿʃɼ� ɶʄʙʍʍɲ� ɼ� ʍʐʆʉɷɸʑʉʆʏɲɿ� ɲʋʊ� ɸʋʀʍɻʅɻ� ʅɸʏɳʔʌɲʍɼ� ʏʉʐʎ� ʍʏɻʆ� ɸʄʄɻʆɿʃɼ�
ɶʄʙʍʍɲ͘� ɇʏɲ� ɲʄʄʉɷɲʋɳ� ɷɻʅʊʍɿɲ� ɹɶɶʌɲʔɲ� ʃɲɿ� ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ� ɸʔɲʌʅʊɺɸʏɲɿ� ɻ� ɇʐʆɽɼʃɻ� ʏɻʎ� ɍɳɶɻʎ� ʏɻʎ�
ϱɻʎ͘ϭϬ͘ϭϵϲϭ͕�ʋʉʐ�ʃʐʌʙɽɻʃɸ�ʅɸ�ʏʉ�ʆ͘�ϭϰϵϳͬϭϵϴϰ�;�Ζ�ϭϴϴͿ͘�ɇɸ�ʋɸʌʀʋʏʘʍɻ�ɷɿɲʔʘʆʀɲʎ�ʐʋɸʌɿʍʖʑɸɿ�ɻ�ɸʋʀʍɻʅɻ�
ʅɸʏɳʔʌɲʍɻ� ʍʏɻʆ� ɸʄʄɻʆɿʃɼ� ɶʄʙʍʍɲ͘� Ʌɿʍʏʉʋʉɿɻʏɿʃɳ� ɲʄʄʉɷɲʋʙʆ� ɲʌʖʙʆ� ɶʀʆʉʆʏɲɿ� ɷɸʃʏɳ͕� ɸʔʊʍʉʆ�
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ʍʐʆʉɷɸʑʉʆʏɲɿ�ɲʋʊ�ɸʋʀʍɻʅɻ�ʅɸʏɳʔʌɲʍɻ�ʍʏɻʆ�ɸʄʄɻʆɿʃɼ�ɶʄʙʍʍɲ͕�ɸʋɿʃʐʌʘʅɹʆɻ�ɸʀʏɸ�ɲʋʊ�ʋʌʊʍʘʋʉ�ɲʌʅʊɷɿʉ�
ʃɲʏɳ�ʏɿʎ�ɷɿɲʏɳʇɸɿʎ�ʏɻʎ�ɸɽʆɿʃɼʎ�ʆʉʅʉɽɸʍʀɲʎ�ɸʀʏɸ�ɲʋʊ�ʋʌʊʍʘʋʉ�ʃɲʏɳ�ʆʊʅʉ�ɲʌʅʊɷɿʉ�ʏɻʎ�ʖʙʌɲʎ�ʍʏɻʆ�ʉʋʉʀɲ�
ɹʖɸɿ�ʍʐʆʏɲʖɽɸʀ�ʏʉ�ɹɶɶʌɲʔʉ͘�

ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʅʋʉʌɸʀ�ʆɲ�ɺɻʏɸʀ�ɲʋʊ�ʋʌʉʍʔɹʌʉʆʏɸʎ�ʃɲɿ�ʐʋʉʗɼʔɿʉʐʎ͕�ʍɸ�ʉʋʉɿʉɷɼʋʉʏɸ�ʖʌʉʆɿʃʊ�ʍɻʅɸʀʉ�
ʃɲʏɳ�ʏɻ�ɷɿɳʌʃɸɿɲ�ʏɻʎ�ɷɿɲɷɿʃɲʍʀɲʎ͕�ʆɲ�ʐʋʉɴɳʄʄʉʐʆ�ʊʄɲ�ɼ�ʉʌɿʍʅɹʆɲ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ͕�ʊʏɲʆ�ɲʐʏʊ�ɲʋɲɿʏɸʀʏɲɿ�
ɶɿɲ� ʏɻʆ� ʉʌɽɼ� ɷɿɸʇɲɶʘɶɼ� ʏɻʎ� ɷɿɲɷɿʃɲʍʀɲʎ� ʃɲɿ� ʍɸ� ʍʐʆɷʐɲʍʅʊ� ʅɸ� ʏɲ� ʋʌʉɴʄɸʋʊʅɸʆɲ� ʍʏʉ� ɳʌɽʌʉ� ϳϵ� ʏʉʐ� ʆ͘�
ϰϰϭϮͬϮϬϭϲ͘�

ϭ͘ϯ͘Ϯ͘Ϯ͘� Ƀɿ� ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ� ʐʋʉɴɳʄʄʉʐʆ� ʅɸ� ʏɻʆ� ʋʌʉʍʔʉʌɳ� ʏʉʐʎ� ʍʏʉʆ� ʃʐʌʀʘʎ� ʔɳʃɸʄʉ͕� ʃɲʏɳ� ʏɻʆ�
ɷɿɲɷɿʃɲʍʀɲ�ʏʘʆ�ɳʌɽʌʘʆ�ϵϮ͕�ϵϯ͕�ϵϰ�ʃɲɿ�ϵϱ�ʏʉʐ�Ɂ͘ϰϰϭϮͬϮϬϭϲ�ʃɲɿ�ʍʑʅʔʘʆɲ�ʅɸ�ʏɿʎ�ʉɿʃɸʀɸʎ�ɷɿɲʏɳʇɸɿʎ�ʃɲɿ�ʏʉʐʎ�
ʊʌʉʐʎ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ɷɿɲʃɼʌʐʇɻʎ͕�ʏɲ�ʍʏʉɿʖɸʀɲ�ʋʉʐ�ɲʆɲʔɹʌʉʆʏɲɿ�ʍʏɻ�ʍʐʆɹʖɸɿɲ͘�

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ʃɲʏɳ�ʏɲ�ʍʏɳɷɿɲ�ɷɿɸʆɹʌɶɸɿɲʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ�ʋʌʊʃɸɿʏɲɿ�ʆɲ�ʋɲʌɲʍʏɸʀ�ɸʇʉʐʍɿʉɷʉʏɻʅɹʆʉʎ�
ɸʃʋʌʊʍʘʋʉʎ� ʏʉʐ� ʋʌʉʍʔɹʌʉʆʏɲ͕� ʉʔɸʀʄɸɿ� ʃɲʏɳ� ʏʉ� ʍʏɳɷɿʉ� ʏʉʐ� ɷɿɲɶʘʆɿʍʅʉʑ� ʋʉʐ� ɽɲ� ʋɲʌɸʐʌɸɽɸʀ� ʆɲ�
ʃɲʏɲɽɹʍɸɿ� ɿɷɿʉʖɸʀʌʘʎ� ʍʏɻʆ� ɸʋɿʏʌʉʋɼ� ʋɲʌɲʍʏɲʏɿʃʊ� ɸʃʋʌʉʍʙʋɻʍɻʎ͘� Ƀɿ� ʋʌʉʍʔʉʌɹʎ� ʃɲɿ� ʉɿ� ɲɿʏɼʍɸɿʎ�
ʍʐʅʅɸʏʉʖɼʎ� ʐʋʉɶʌɳʔʉʆʏɲɿ� ʃɲɿ� ʅʉʆʉɶʌɳʔʉʆʏɲɿ� ɲʆɳ� ʔʑʄʄʉ� ɲʋʊ� ʏʉʆ� ʉɿʃʉʆʉʅɿʃʊ� ʔʉʌɹɲ� ɼ� ʍɸ� ʋɸʌʀʋʏʘʍɻ�
ʆʉʅɿʃʙʆ�ʋʌʉʍʙʋʘʆ�ɲʋʊ�ʏʉ�ʆʊʅɿʅʉ�ɸʃʋʌʊʍʘʋʉ�ɲʐʏʙʆ͘�

Ƀɿ�ʋʌʉʍʔʉʌɹʎ�ʐʋʉɴɳʄʄʉʆʏɲɿ�ʍɸ�ɷʑʉ�ɲʆʏʀʏʐʋɲ͕�ɹʆɲ�ʋʌʘʏʊʏʐʋʉ�ʃɲɿ�ɹʆɲ�ɲʆʏʀɶʌɲʔʉ͕�ʅɹʍɲ�ʍɸ�ʇɸʖʘʌɿʍʏʉʑʎ�
ʍʔʌɲɶɿʍʅɹʆʉʐʎ� ʔɲʃɹʄʉʐʎ� ʉɿ� ʉʋʉʀʉɿ� ʋɸʌɿʄɲʅɴɳʆʉʆʏɲɿ� ʍʏʉʆ� ʃʐʌʀʘʎ� ʔɳʃɸʄʉ͕� ʉ� ʉʋʉʀʉʎ� ʐʋʉɴɳʄʄɸʏɲɿ� ɸʋʀ�
ɲʋʉɷɸʀʇɸɿ� ʍʏʉ� Ɉʅɼʅɲ� ȳʌɲʅʅɲʏɸʀɲʎ� ʏɻʎ� ȴɿɸʑɽʐʆʍɻʎ� Ʌɸʌɿɴɳʄʄʉʆʏʉʎ� ʃɲɿ� ɍʘʌɿʃʉʑ� ɇʖɸɷɿɲʍʅʉʑ� ʏɻʎ�
Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ� Ȱʏʏɿʃɼʎ͕� ʍʏʉʆ� ϭʉ� ʊʌʉʔʉ͕� ɸʋʀ� ʏɻʎ� ȿɸʘʔ͘� ɀɸʍʉɶɸʀʘʆ� Ϯϯϵ͕� Ɉ͘Ⱦ͘� ϭϱϰϱϭ͕� Ɂɹʉ�
Ɏʐʖɿʃʊ�ʃɲɿ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ɹʖɸɿ�ɸʇʘʏɸʌɿʃɳ�ʏɿʎ�ɸʇɼʎ�ɸʆɷɸʀʇɸɿʎ͗�

ɲ͘�ȸ�ʄɹʇɻ�ͨɅɆɃɇɌɃɆȰͩ�ʅɸ�ʃɸʔɲʄɲʀɲ�ɶʌɳʅʅɲʏɲ͘�

� � ɴ͘�ȸ�ɸʋʘʆʐʅʀɲ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͘�

� � ɶ͘�Ƀ�ʏʀʏʄʉʎ�ʃɲɿ�ʉ�ɲʌɿɽʅʊʎ�ʏɻʎ�ȴɿɲʃɼʌʐʇɻʎ͘�

ɷ͘�ȸ�ʃɲʏɲʄɻʃʏɿʃɼ�ɻʅɸʌʉʅɻʆʀɲ�ʄɼʇɻʎ�ʋʌʉɽɸʍʅʀɲʎ�ʐʋʉɴʉʄɼʎ�ʋʌʉʍʔʉʌʙʆ͘�

� � ɸ͘�Ɉɲ�ʍʏʉɿʖɸʀɲ�ʏʉʐ�ʉɿʃʉʆʉʅɿʃʉʑ�ʔʉʌɹɲ͘�

ȵʆʏʊʎ�ʏʉʐ�ʃʐʌʀʘʎ�ʔɲʃɹʄʉʐ�ʋʌʉʍʔʉʌɳʎ�ʏʉʋʉɽɸʏʉʑʆʏɲɿ�͗�

ϭ͘�ɇʔʌɲɶɿʍʅɹʆʉʎ�ʔɳʃɸʄʉʎ�ʅɸ�ʏɻʆ�ɹʆɷɸɿʇɻ�ͨɅɆɏɈɃɈɉɅȸ�ɅɆɃɇɌɃɆȰͩ�ʋʉʐ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ʏɲ�ɲʃʊʄʉʐɽɲ͗��

;ɲͿ� ɹʆɲʎ� ʇɸʖʘʌɿʍʏʊʎ� ʍʔʌɲɶɿʍʅɹʆʉʎ� ʔɳʃɸʄʉʎ͕� ʅɸ� ʏɻʆ� ɹʆɷɸɿʇɻ�ͨȴɿʃɲɿʉʄʉɶɻʏɿʃɳ� ɇʐʅʅɸʏʉʖɼʎͩ� ʍʏʉʆ� ʉʋʉʀʉ�
ʋɸʌɿʄɲʅɴɳʆʉʆʏɲɿ�ʏɲ�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ�ɲʋɲɿʏʉʑʅɸʆɲ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʍʑʅʔʘʆɲ�ʅɸ�ʏɿʎ�ɷɿɲʏɳʇɸɿʎ�ʏɻʎ�ʃɸʀʅɸʆɻʎ�
ʆʉʅʉɽɸʍʀɲʎ�ʃɲɿ�ʏɻʆ�ʋɲʌʉʑʍɲ�ȴɿɲʃɼʌʐʇɻ͘�

;ɴͿ� ɹʆɲʎ� ʇɸʖʘʌɿʍʏʊʎ� ʍʔʌɲɶɿʍʅɹʆʉʎ� ʔɳʃɸʄʉʎ͕� ʅɸ� ʏɻʆ� ɹʆɷɸɿʇɻ� ͨɈɸʖʆɿʃɼ� Ʌʌʉʍʔʉʌɳͩ� ʍʏʉʆ� ʉʋʉʀʉ�
ʋɸʌɿʄɲʅɴɳʆʉʆʏɲɿ� ʏɲ� ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ� ɹɶɶʌɲʔɲ� ʃɲɿ� ʍʏʉɿʖɸʀɲ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏɻʎ� ʃɸʀʅɸʆɻʎ�
ʆʉʅʉɽɸʍʀɲʎ�ʃɲɿ�ʏɻʆ�ʋɲʌʉʑʍɲ�ȴɿɲʃɼʌʐʇɻ�ʃɲɿ�

;ɶͿ� ɹʆɲʎ� ʇɸʖʘʌɿʍʏʊʎ� ʍʔʌɲɶɿʍʅɹʆʉʎ� ʔɳʃɸʄʉʎ͕� ʅɸ� ʏɻʆ� ɹʆɷɸɿʇɻ� ͨɃɿʃʉʆʉʅɿʃɼ� Ʌʌʉʍʔʉʌɳͩ� ʍʏʉʆ� ʉʋʉʀʉ�
ʋɸʌɿʄɲʅɴɳʆɸʏɲɿ� ɻ� ʉɿʃʉʆʉʅɿʃɼ� ʋʌʉʍʔʉʌɳ� ʏʉʐ� ʉɿʃʉʆʉʅɿʃʉʑ� ʔʉʌɹɲ� ʃɲɿ� ʏɲ� ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ� ɲʋɲɿʏʉʑʅɸʆɲ�
ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ͘��

Ϯ͘�ɇʔʌɲɶɿʍʅɹʆʉʎ�ʔɳʃɸʄʉʎ�ʅɸ�ʏɻʆ�ɹʆɷɸɿʇɻ�ͨȰɁɈȻȳɆȰɌɃ�ɅɆɃɇɌɃɆȰɇͩ�ʋʉʐ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ɲʆʏʀɶʌɲʔɲ�ʏʘʆ�
ʔɲʃɹʄʘʆ͕�ɸɶɶʌɳʔʘʆ�ʃɲɿ�ʍʏʉɿʖɸʀʘʆ�ʋʉʐ�ʋɸʌɿʄɲʅɴɳʆʉʆʏɲɿ�ʍʏɻʆ�ɅɆɏɈɃɈɉɅȸ�ɅɆɃɇɌɃɆȰ͘�

Ƀɿ�ʘʎ�ɳʆʘ�ʇɸʖʘʌɿʍʏʉʀ�ʍʔʌɲɶɿʍʅɹʆʉɿ�ʔɳʃɸʄʉɿ�ʋʌɹʋɸɿ�ʆɲ�ʔɹʌʉʐʆ�ʃɲɿ�ɲʐʏʉʀ�ɸʇʘʏɸʌɿʃʙʎ�ʏɿʎ�ʀɷɿɸʎ�ɸʆɷɸʀʇɸɿʎ�
ʅɸ�ʏʉʆ�ʃʐʌʀʘʎ�ʔɳʃɸʄʉ�ʏɻʎ�ʋʌʉʍʔʉʌɳʎ͘�

Ȱʆɲʔʉʌɿʃɳ�ʅɸ�ʏʉ�ɽɹʅɲ�ʏɻʎ�ɸʋɿʃʑʌʘʍɻʎ�ɲʆʏɿɶʌɳʔʘʆ�ɸɶɶʌɳʔʘʆ͕�ɶɿɲ�ʏʉ�ʍʑʆʉʄʉ�ʏʘʆ�ɲʋɲɿʏʉʑʅɸʆʘʆ�ɲʋʊ�ʏɻʆ�
ʋɲʌʉʑʍɲ�ɷɿɲʃɼʌʐʇɻ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʃɲɿ�ʍʏʉɿʖɸʀʘʆ�ʏɻʎ�ʋʌʉʍʔʉʌɳʎ͕� ɿʍʖʑʉʐʆ�ʉɿ�ɷɿɲʏɳʇɸɿʎ� ʏʉʐ�ɳʌɽʌʉʐ�ϭ�
ʏʉʐ�Ɂ͘ϰϮϱϬͬϭϰ�;ɌȵȾ�ϳϰͬȰͬϮϲͲϬϯͲϭϰͿ͘��

ɇʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ʋʉʐ� ʐʋʉɴɳʄʄʉʆʏɲɿ� ɿɷɿʘʏɿʃɳ� ɹɶɶʌɲʔɲ͕� ɲʐʏɳ� ɶʀʆʉʆʏɲɿ� ɲʋʉɷɸʃʏɳ� ɸʀʏɸ� ʃɲʏɳ� ʏɲ�
ʋʌʉɴʄɸʋʊʅɸʆɲ� ʍʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏʉʐ� ʆ͘� ϰϮϱϬͬϮϬϭϰ� ;Ȱʚ� ϵϰͿ� ɸʀʏɸ� ʃɲɿ� ʍɸ� ɲʋʄɼ� ʔʘʏʉʏʐʋʀɲ͕� ɸʔʊʍʉʆ�
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ʍʐʆʐʋʉɴɳʄʄɸʏɲɿ� ʐʋɸʑɽʐʆɻ� ɷɼʄʘʍɻ͕� ʍʏɻʆ� ʉʋʉʀɲ� ɴɸɴɲɿʙʆɸʏɲɿ� ɻ� ɲʃʌʀɴɸɿɳ� ʏʉʐʎ� ʃɲɿ� ɻ� ʉʋʉʀɲ� ʔɹʌɸɿ�
ʐʋʉɶʌɲʔɼ�ɹʘʎ�ʃɲɿ�ɷɹʃɲ�;ϭϬͿ�ɻʅɹʌɸʎ�ʋʌɿʆ�ʏɻʆ�ʃɲʏɲʄɻʃʏɿʃɼ�ɻʅɸʌʉʅɻʆʀɲ�ʐʋʉɴʉʄɼʎ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ�

ɇɸ� ʋɸʌʀʋʏʘʍɻ� ʍʐʆʐʋʉɴʉʄɼʎ� ʅɸ� ʏɻʆ� ʋʌʉʍʔʉʌɳ� ʍʏʉɿʖɸʀʘʆ� ʃɲɿ� ʋʄɻʌʉʔʉʌɿʙʆ� ɸʅʋɿʍʏɸʐʏɿʃʉʑ� ʖɲʌɲʃʏɼʌɲ͕�
ʄʊɶʘ� ʑʋɲʌʇɻʎ� ʏɸʖʆɿʃʉʑ� ɼ� ɸʅʋʉʌɿʃʉʑ� ɲʋʉʌʌɼʏʉʐ͕� ɻ� ɶʆʘʍʏʉʋʉʀɻʍɻ� ʏʘʆ� ʉʋʉʀʘʆ� ʍʏʉʐʎ� ɳʄʄʉʐʎ�
ɷɿɲɶʘʆɿɺʊʅɸʆʉʐʎ�ɽɲ�ɹɽɿɶɸ�ʏɲ�ɹʆʆʉʅɲ�ʍʐʅʔɹʌʉʆʏɳ�ʏʉʐ͕�ʉ�ʋʌʉʍʔɹʌʘʆ�ʉʔɸʀʄɸɿ͕��ʆɲ�ʍɻʅɸɿʙʆɸɿ�ɸʋ͛�ɲʐʏʙʆ�ʏɻʆ�
ɹʆɷɸɿʇɻ� ͨʋʄɻʌʉʔʉʌʀɸʎ� ɸʅʋɿʍʏɸʐʏɿʃʉʑ� ʖɲʌɲʃʏɼʌɲͩ͘� ȵɳʆ� ɹʆɲʎ� ʉɿʃʉʆʉʅɿʃʊʎ� ʔʉʌɹɲʎ� ʋʌʉʖʘʌɼʍɸɿ� ʍʏɻʆ�
ɸʆɹʌɶɸɿɲ�ɲʐʏɼ�ɲʆɲʔɹʌɸɿ�ʌɻʏɳ�ʊʄɸʎ�ʏɿʎ�ʍʖɸʏɿʃɹʎ�ɷɿɲʏɳʇɸɿʎ�ʆʊʅʉʐ�ɼ�ɷɿʉɿʃɻʏɿʃɹʎ�ʋʌɳʇɸɿʎ�ʋʉʐ�ɸʋɿɴɳʄʄʉʐʆ�ʏɻʆ�
ɸʅʋɿʍʏɸʐʏɿʃʊʏɻʏɲ� ʏɻʎ� ʍʐɶʃɸʃʌɿʅɹʆɻʎ� ʋʄɻʌʉʔʉʌʀɲʎ͘�ȸ� ɉʋɻʌɸʍʀɲ� ɷɸʆ� ɲʋʉʃɲʄʑʋʏɸɿ�ʋʄɻʌʉʔʉʌʀɸʎ� ʋʉʐ� ʏɻʎ�
ɹʖʉʐʆ�ɷɿɲɴɿɴɳʍɸɿ�ʉɿ�ʋʌʉʍʔɹʌʉʆʏɸʎ�ʃɲɿ�ʏɿʎ�ʉʋʉʀɸʎ�ɹʖʉʐʆ�ʖɲʌɲʃʏɻʌʀʍɸɿ�ʘʎ�ɸʅʋɿʍʏɸʐʏɿʃɹʎ͘�Ƀɿ�ʋʄɻʌʉʔʉʌʀɸʎ�
ɲʐʏɹʎ�ɲʔʉʌʉʑʆ͕�ɿɷʀʘʎ͕�ʏɲ�ʏɸʖʆɿʃɳ�ɼ�ɸʅʋʉʌɿʃɳ�ɲʋʊʌʌɻʏɲ�ʃɲɿ�ʏɿʎ�ɸʅʋɿʍʏɸʐʏɿʃɹʎ�ʋʏʐʖɹʎ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͘�ȴɸʆ�
ʖɲʌɲʃʏɻʌʀɺʉʆʏɲɿ� ʘʎ� ɸʅʋɿʍʏɸʐʏɿʃɹʎ� ʉɿ� ʋʄɻʌʉʔʉʌʀɸʎ� ʍʖɸʏɿʃɳ� ʅɸ� ʏɿʎ� ʏɿʅɹʎ� ʅʉʆɳɷʉʎ͕� ʏɿʎ� ʋʌʉʍʔɸʌʊʅɸʆɸʎ�
ʋʉʍʊʏɻʏɸʎ͕�ʏɻʆ�ʉɿʃʉʆʉʅɿʃɼ�ʋʌʉʍʔʉʌɳ�ʃɲɿ�ʏɲ�ʍʏʉɿʖɸʀɲ�ʏɻʎ�ʏɸʖʆɿʃɼʎ�ʋʌʉʍʔʉʌɳʎ�ʋʉʐ�ʖʌɻʍɿʅʉʋʉɿʉʑʆʏɲɿ�ɶɿɲ�
ʏɻʆ�ɲʇɿʉʄʊɶɻʍɼ� ʏɻʎ͘� ɇɸ�ɲʆʏʀɽɸʏɻ�ʋɸʌʀʋʏʘʍɻ͕�ɷʑʆɲʏɲɿ� ʆɲ� ʄɲʅɴɳʆʉʐʆ�ɶʆʙʍɻ�ɲʐʏʙʆ� ʏʘʆ�ʋʄɻʌʉʔʉʌɿʙʆ�ʉɿ�
ʄʉɿʋʉʀ�ɷɿɲɶʘʆɿɺʊʅɸʆʉɿ͘�

Ɉʉ�ɷɿʃɲʀʘʅɲ�ʋʌʊʍɴɲʍɻʎ�ʍʏɲ�ɹɶɶʌɲʔɲ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ�ɳʄʄʘʆ�ʉɿʃʉʆʉʅɿʃʙʆ�ʔʉʌɹʘʆ�ɲʍʃɸʀʏɲɿ͕�ʍʑʅʔʘʆɲ�
ʅɸ�ʏʉʐʎ�ʊʌʉʐʎ�ʏʉʐ�ɳʌɽʌʉʐ�ϭ�ʏʉʐ�Ʌ͘ȴ͘�ϮϴͬϮϬϭϱ͘�

Ȱʋʉʃʄʀʍɸɿʎ� ɲʋʊ� ʏɿʎ� ʏɸʖʆɿʃɹʎ� ʋʌʉɷɿɲɶʌɲʔɹʎ� ʃɲɿ� ʏɿʎ� ɲʋɲɿʏɼʍɸɿʎ� ʏɻʎ� ɉʋɻʌɸʍʀɲʎ� ɹʖʉʐʆ� ʘʎ� ʍʐʆɹʋɸɿɲ� ʏʉʆ�
ɲʋʉʃʄɸɿʍʅʊ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͘�ȵʋɿʍɻʅɲʀʆɸʏɲɿ�ʊʏɿ�ʉɿ� ʏɸʖʆɿʃɹʎ� � ʋʌʉɷɿɲɶʌɲʔɹʎ�ʹ�ɲʋɲɿʏɼʍɸɿʎ� ʏɻʎ� ɉʋɻʌɸʍʀɲʎ�
ɲʋʉʏɸʄʉʑʆ� ʍʏʉ� ʍʑʆʉʄʊ� ʏʉʐʎ� ɲʋɲʌɳɴɲʏʉʐʎ� ʊʌʉʐʎ� ʃɲɿ� ɻ� ʉʋʉɿɲɷɼʋʉʏɸ� ʅɻ� ʍʐʅʅʊʌʔʘʍɻ� ʋʌʉʎ� ɲʐʏɹʎ�
ʍʐʆɸʋɳɶɸʏɲɿ�ʏɻʆ�ɲʋʊʌʌɿʗɻ�ʏɻʎ�ʋʌʉʍʔʉʌɳʎ ;ɳʌɽʌʉ�ϳϭ�ʏʉʐ�Ɂ͘ϰϰϭϮͬϮϬϭϲͿ͘�

ɇɸ� ʋɸʌʀʋʏʘʍɻ� ɹʆʘʍɻʎ� ʋʌʉʅɻɽɸʐʏʙʆ� ɼ� ʃʉɿʆʉʋʌɲʇʀɲʎ͕� ʏɲ� ʏɸʖʆɿʃɳ� ʍʏʉɿʖɸʀɲ� ʋʌɹʋɸɿ� ʆɲ� ʐʋʉɴɳʄʄʉʆʏɲɿ�
ʇɸʖʘʌɿʍʏɳ�ɶɿɲ�ʃɳɽɸ�ʅɹʄʉʎ�ʏɻʎ͘�

ȴɸʆ� ɲʆɲɶʆʘʌʀɺɸʏɲɿ͕� ɷɸʆ� ɽɸʌɲʋɸʑɸʏɲɿ� ɸʃ� ʏʘʆ� ʐʍʏɹʌʘʆ� ʃɲɿ� ʉɷɻɶɸʀ� ʐʋʉʖʌɸʘʏɿʃɳ� ʍɸ� ɲʋʊʌʌɿʗɻ� ʏɻʎ�
ʋʌʉʍʔʉʌɳʎ� ɻ� ɸʃ� ʋɲʌɲɷʌʉʅɼʎ� ʐʋʉɴʉʄɼ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ʏɻʎ� ʉɿʃʉʆʉʅɿʃɼʎ� ʋʌʉʍʔʉʌɳʎ� ʍʏʉʆ� ʔɳʃɸʄʉ�
ͨȴɿʃɲɿʉʄʉɶɻʏɿʃɳ� ɇʐʅʅɸʏʉʖɼʎͩ� ɼ� ͨɈɸʖʆɿʃɼ�Ʌʌʉʍʔʉʌɳͩ͘�Ƀʅʉʀʘʎ͕� ɷɸʆ�ɲʆɲɶʆʘʌʀɺɸʏɲɿ͕� ɷɸʆ� ɽɸʌɲʋɸʑɸʏɲɿ� ɸʃ�
ʏʘʆ� ʐʍʏɹʌʘʆ� ʃɲɿ� ʉɷɻɶɸʀ� ʐʋʉʖʌɸʘʏɿʃɳ� ʍɸ� ɲʋʊʌʌɿʗɻ� ʏɻʎ� ʋʌʉʍʔʉʌɳʎ͕� ɻ� ɸʃ� ʋɲʌɲɷʌʉʅɼʎ� ʐʋʉɴʉʄɼ�
ɷɿʃɲɿʉʄʉɶɻʏɿʃʉʑ� ʍʐʅʅɸʏʉʖɼʎ� ɼ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʉʑ� ʏɻʎ� ʏɸʖʆɿʃɼʎ� ʋʌʉʍʔʉʌɳʎ� ʍʏʉʆ� ʔɳʃɸʄʉ� ͨɃɿʃʉʆʉʅɿʃɼ�
Ʌʌʉʍʔʉʌɳͩ͘�

ϭ͘ϯ͘ϯ͘�Ʌɸʌɿɸʖʊʅɸʆɲ�ʔɲʃɹʄʉʐ�ͨȴɿʃɲɿʉʄʉɶɻʏɿʃɳ�ɇʐʅʅɸʏʉʖɼʎͩ�

Ɉɲ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ɶɿɲ�ʏɻ�ʍʐʅʅɸʏʉʖɼ�ʏʘʆ�ʋʌʉʍʔɸʌʊʆʏʘʆ�ʍʏɻ�ɷɿɲɶʘʆɿʍʏɿʃɼ�ɷɿɲɷɿʃɲʍʀɲ�ʋɸʌɿʄɲʅɴɳʆʉʐʆ͗�

x dʉ� ʏʐʋʉʋʉɿɻʅɹʆʉ� ɹʆʏʐʋʉ� ʐʋɸʑɽʐʆɻʎ� ɷɼʄʘʍɻʎ� ;Ɉ͘ȵ͘ɉ͘ȴ͘Ϳ͕� ʊʋʘʎ� ʋʌʉɴʄɹʋɸʏɲɿ� ʍʏɻʆ� ʋɲʌ͘� ϰ� ʏʉʐ�
ɳʌɽʌʉʐ�ϳϵ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϭ͘ϭ͘ϱ͘ϭ͘�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ȴɿɲʃɼʌʐʇɻʎ͘�Ƀɿ�
ʋʌʉʍʔɹʌʉʆʏɸʎ� ʍʐʅʋʄɻʌʙʆʉʐʆ� ʏʉ� ʍʖɸʏɿʃʊ� ʋʌʊʏʐʋʉ� Ɉ͘ȵ͘ɉ͘ȴ͘� ʏʉ� ʉʋʉʀʉ� ɹʖɸɿ� ɲʆɲʌʏɻɽɸʀ͕� ʃɲɿ� ʍɸ�
ɸʋɸʇɸʌɶɳʍɿʅɻ�ʅʉʌʔɼ�ɲʌʖɸʀʉʐ�ĚŽĐ͕�ʍʏɻ�ɷɿɲɷɿʃʏʐɲʃɼ�ʋʑʄɻ�ʏɻʎ��Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ�
;ǁǁǁ͘ĂƉĚĂƚƚŝŬŝƐ͘ŐŽǀ͘ŐƌͿ�ʃɲɿ�ɲʋʉʏɸʄɸʀ�ɲʆɲʋʊʍʋɲʍʏʉ�ʏʅɼʅɲ�ʏɻʎ�ȴɿɲʃɼʌʐʇɻʎ�;Ʌɲʌɳʌʏɻʅɲ�ȻȻȻͿ͕�

Ƀɿ� ɸʆʙʍɸɿʎ� ʉɿʃʉʆʉʅɿʃʙʆ� ʔʉʌɹʘʆ� ʋʉʐ� ʐʋʉɴɳʄʄʉʐʆ� ʃʉɿʆɼ� ʋʌʉʍʔʉʌɳ͕� ʐʋʉɴɳʄʄʉʐʆ� ʏʉ� Ɉ͘ȵ͘ɉ͘ȴ͘� ɶɿɲ� ʃɳɽɸ�
ʉɿʃʉʆʉʅɿʃʊ�ʔʉʌɹɲ�ʋʉʐ�ʍʐʅʅɸʏɹʖɸɿ�ʍʏɻʆ�ɹʆʘʍɻ͘

ϭ͘ϯ͘ϰ͘�Ʌɸʌɿɸʖʊʅɸʆɲ�ʔɲʃɹʄʉʐ�ͨɈɸʖʆɿʃɼ�Ʌʌʉʍʔʉʌɳͩ�

Ƀɿ� ʍʐʅʅɸʏɹʖʉʆʏɸʎ� ʍʏʉ� ɷɿɲɶʘʆɿʍʅʊ� ʐʋʉɴɳʄʄʉʐʆ͕� ɸʋʀ� ʋʉɿʆɼ� ɲʋʉʃʄɸɿʍʅʉʑ͕� ʏɲ� ʍʏʉɿʖɸʀɲ� ʏɻʎ� Ɉɸʖʆɿʃɼʎ�
Ʌʌʉʍʔʉʌɳʎ�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɳʌɽʌʉ�ϵϰ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ʃɲɿ�ʊʍɲ�ɲʆɲʔɹʌʉʆʏɲɿ�ʍʏɻʆ�ʋɲʌʉʑʍɲ�ȴɿɲʃɼʌʐʇɻ͕�
ɷɻʄɲɷɼ͗�

x Ɉʉʆ�ʋʀʆɲʃɲ�ʍʐʅʅʊʌʔʘʍɻʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ʐʋʊɷɸɿɶʅɲ�ʏʉʐ�Ʌɲʌɲʌʏɼʅɲʏʉʎ�ȻȻ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�;ʅɸ�
ʍʔʌɲɶʀɷɲ�ʃɲɿ�ʐʋʉɶʌɲʔɼ�ʏʉʐ�ʆʊʅɿʅʉʐ�ɸʃʋʌʉʍʙʋʉʐͿ

,�ʏɸʖʆɿʃɼ�ʋʌʉʍʔʉʌɳ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ʃɲʄʑʋʏɸɿ�ʊʄɸʎ�ʏɿʎ�ɲʋɲɿʏɼʍɸɿʎ�ʃɲɿ�ʏɿʎ�ʋʌʉɷɿɲɶʌɲʔɹʎ�ʋʉʐ�ɹʖʉʐʆ�ʏɸɽɸʀ�ʍʏɲ�
Ʌɲʌɲʌʏɼʅɲʏɲ�Ȼ�ʃɲɿ�ȻȻ�ʏɻʎ�ʋɲʌʉʑʍɲʎ͘�

ȸ� ʏɸʖʆɿʃɼ� ʋʌʉʍʔʉʌɳ� ɷʑʆɲʏɲɿ� ɸʋʀʍɻʎ� ʆɲ� ʋɸʌɿʄɲʅɴɳʆɸɿ� ʐʄɿʃʊ� ʏɸʃʅɻʌʀʘʍɻʎ� ɶɿɲ� ʏɿʎ� ʋʌʉʍʔɸʌʊʅɸʆɸʎ�
ʐʋɻʌɸʍʀɸʎ͕�ʊʋʘʎ�ɸɶʖɸɿʌʀɷɿɲ͕�ʏɸʖʆɿʃɳ�ʔʐʄʄɳɷɿɲ͕�ƉƌŽƐƉĞĐƚƵƐ�ʃʏʄ͕͘�ɲʋʊ�ʏɲ�ʉʋʉʀɲ�ɽɲ�ʋʌʉʃʑʋʏɸɿ�ɻ�ʃɳʄʐʗɻ�ʏʘʆ�
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��

ɲʋɲɿʏɼʍɸʘʆ�ʏɻʎ�ȴɿɲʃɼʌʐʇɻʎ͘�

ɇɸ� ʋɸʌʀʋʏʘʍɻ� ʋʉʐ� ʏɲ� ʏɸʖʆɿʃɳ� ʍʏʉɿʖɸʀɲ� ʏɻʎ� ʋʌʉʍʔʉʌɳʎ� ɷɸʆ� ɸʀʆɲɿ� ɷʐʆɲʏʊʆ� ʄʊɶʘ� ʏʉʐ� ʅɸɶɳʄʉʐ� ʊɶʃʉʐ� ʆɲ�
ʏʉʋʉɽɸʏɻɽʉʑʆ� ʍʏʉʆ� ʃʐʌʀʘʎ� ʔɳʃɸʄʉ͕� ʏʊʏɸ� ɲʐʏɳ� ʍʐʍʃɸʐɳɺʉʆʏɲɿ� ʖʘʌɿʍʏɳ� ʃɲɿ� ɲʃʉʄʉʐɽʉʑʆ� ʏʉʆ� ʃʐʌʀʘʎ�
ʔɳʃɸʄʉ�ʅɸ�ʏɿʎ�ʀɷɿɸʎ�ɸʆɷɸʀʇɸɿʎ͘��

ɇʏɲ�ʋɸʌɿɸʖʊʅɸʆɲ�ʏʉʐ�ʔɲʃɹʄʉʐ�ʏɻʎ�ʏɸʖʆɿʃɼʎ�ʋʌʉʍʔʉʌɳʎ�ɷɸʆ�ʋʌɹʋɸɿ�ʍɸ�ʃɲʅʀɲ�ʋɸʌʀʋʏʘʍɻ�ʆɲ�ɸʅʔɲʆʀɺʉʆʏɲɿ�
ʉɿʃʉʆʉʅɿʃɳ� ʍʏʉɿʖɸʀɲ͘� Ɉʐʖʊʆ� ɸʅʔɳʆɿʍɻ� ʉɿʃʉʆʉʅɿʃʙʆ� ʍʏʉɿʖɸʀʘʆ� ;ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʘʆ� ʄɹʇɸʘʆ� ʊʋʘʎ�
ͨɷʘʌɸɳʆͩͿ�ɲʋʉʏɸʄɸʀ�ʄʊɶʉ�ɲʋʊʌʌɿʗɻʎ�ʏɻʎ�ʋʌʉʍʔʉʌɳʎ͘�

Ƀɿ� ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ� ɲʆɲʔɹʌʉʐʆ� ʏʉ� ʏʅɼʅɲ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʋʉʐ� ʏʐʖʊʆ� ʋʌʉʏʀɽɸʆʏɲɿ� ʆɲ� ɲʆɲɽɹʍʉʐʆ� ʐʋʊ�
ʅʉʌʔɼ�ʐʋɸʌɶʉʄɲɴʀɲʎ�ʍɸ� ʏʌʀʏʉʐʎ͕� ʃɲɽʙʎ�ʃɲɿ� ʏʉʐʎ�ʐʋɸʌɶʉʄɳɴʉʐʎ�ʋʉʐ�ʋʌʉʏɸʀʆʉʐʆ͕�ʐʋʉɴɳʄʄʉʆʏɲʎ�ʋʀʆɲʃɲ�
ʋʌʉʏɸɿʆʊʅɸʆʘʆ�ʐʋɸʌɶʉʄɳɴʘʆ͕�ɲʆɲʔɹʌʉʆʏɲʎ�ʏʉ�ʋʉʍʉʍʏʊ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʋʉʐ�ɽɲ�ɲʆɲʄɳɴʉʐʆ͘�ȵʋɿʍɻʅɲʀʆɸʏɲɿ�
ʊʏɿ�ʍɸ�ʋɸʌʀʋʏʘʍɻ�ʑʋɲʌʇɻʎ�ʐʋɸʌɶʉʄɲɴʀɲʎ�ɻ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ͗�

ɲͿ�ɸʋɲʄɻɽɸʑɸɿ�ʏɻ�ʍʐʆɷʌʉʅɼ�ʏʘʆ�ʄʊɶʘʆ�ɲʋʉʃʄɸɿʍʅʉʑ�ɶɿɲ�ʏʉʐʎ�ʐʋɸʌɶʉʄɳɴʉʐʎ�ʍʑʅʔʘʆɲ�ʅɸ�ʏɲ�ɳʌɽʌɲ�
ϳϯ�ʃɲɿ�ϳϰ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ʃɲɿ��

ɴͿ� ɲʋɲɿʏɸʀ� ɲʋʊ� ʏʉʆ� ʉɿʃʉʆʉʅɿʃʊ� ʔʉʌɹɲ� ʆɲ� ɲʆʏɿʃɲʏɲʍʏɼʍɸɿ� ɹʆɲʆ� ʐʋɸʌɶʉʄɳɴʉ͕� ʊʏɲʆ� ɲʋʊ� ʏɻʆ� ʘʎ� ɳʆʘ�
ɸʋɲʄɼɽɸʐʍɻ�ʋʌʉʃʑʋʏɸɿ�ʊʏɿ�ʍʐʆʏʌɹʖʉʐʆ�ʄʊɶʉɿ�ɲʋʉʃʄɸɿʍʅʉʑ͘��

Ƀɿ�ʐʋɸʌɶʉʄɳɴʉɿ�ʃɲʏɲɽɹʏʉʐʆ�ʃɲɿ�ɲʐʏʉʀ�ʍʐʅʋʄɻʌʘʅɹʆʉ�ʏʉ�Ɉ͘ȵ͘ɉ͘ȴ͘��

ϭ͘ϯ͘ϱ͘��Ʌɸʌɿɸʖʊʅɸʆɲ�ʔɲʃɹʄʉʐ�ͨɃɿʃʉʆʉʅɿʃɼ�Ʌʌʉʍʔʉʌɳͩ�ͬ�Ɉʌʊʋʉʎ�ʍʑʆʏɲʇɻʎ�ʃɲɿ�ʐʋʉɴʉʄɼʎ�ʉɿʃʉʆʉʅɿʃʙʆ�
ʋʌʉʍʔʉʌʙʆ�

ȸ� Ƀɿʃʉʆʉʅɿʃɼ� Ʌʌʉʍʔʉʌɳ� ʍʐʆʏɳʍʍɸʏɲɿ� ʅɸ� ɴɳʍɻ� ʏʉ� ɲʆɲɶʌɲʔʊʅɸʆʉ� ʍʏɻʆ� ʋɲʌʉʑʍɲ� ʃʌɿʏɼʌɿʉ� ɲʆɳɽɸʍɻʎ�
;ʏɿʅɼͿ͘�Ƀ�ʋʌʉʍʔɹʌʘʆ�ɽɲ�ɸʋɿʍʐʆɳʗɸɿ�ʍʏʉʆ�ʔɳʃɸʄʉ�ͨɃɿʃʉʆʉʅɿʃɼ�Ʌʌʉʍʔʉʌɳͩ�ɸʋʀ�ʋʉɿʆɼ�ɲʋʉʃʄɸɿʍʅʉʑ͗�

x ɇʐʅʋʄɻʌʘʅɹʆʉ� ʃɲɿ� ʐʋʉɶɸɶʌɲʅʅɹʆʉ� ʏʉ� ʐʋʊɷɸɿɶʅɲ� ʉɿʃʉʆʉʅɿʃɼʎ� ʋʌʉʍʔʉʌɳʎ͕� ʍʑʅʔʘʆɲ� ʅɸ� ʊʍɲ�
ʉʌʀɺʉʆʏɲɿ�ʍʏɻ�ȴɿɲʃɼʌʐʇɻ�ʃɲɿ�ɸɿɷɿʃʊʏɸʌɲ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�s�ɲʐʏɼʎ�;ʅɸ�ʍʔʌɲɶʀɷɲ�ʃɲɿ�ʐʋʉɶʌɲʔɼ�
ʏʉʐ�ʆʊʅɿʅʉʐ�ɸʃʋʌʉʍʙʋʉʐͿ

ɇʏɻʆ�Ƀɿʃʉʆʉʅɿʃɼ�Ʌʌʉʍʔʉʌɳ�ɲʆɲʔɹʌʉʆʏɲɿ�ʏɲ�ʉɿʃʉʆʉʅɿʃɳ�ʍʏʉɿʖɸʀɲ�ʏɻʎ�ʋʌʉʍʔʉʌɳʎ͕�ʄɲʅɴɳʆʉʆʏɲʎ�ʐʋʊʗɻ�ʏɲ�
ɸʇɼʎ͗��

x Ɉʉ�ɶɸʆɿʃʊ�ʍʑʆʉʄʉ�ʍʏʌʉɶɶʐʄʉʋʉɿɸʀʏɲɿ�ʍɸ�ɷʑʉ�ɷɸʃɲɷɿʃɳ�ʗɻʔʀɲ͘��

x Ʌʌʉʍʔʉʌɹʎ�ʋʉʐ�ɽɹʏʉʐʆ�ʊʌʉ�ɲʆɲʋʌʉʍɲʌʅʉɶɼʎ�ʏɻʎ�ʏɿʅɼʎ�ɲʋʉʌʌʀʋʏʉʆʏɲɿ�ʘʎ�ɲʋɲʌɳɷɸʃʏɸʎ͘��

x ɇɸ� ʋɸʌʀʋʏʘʍɻ� ʑʋɲʌʇɻʎ� ɷɿɲʔʉʌʙʆ� ʅɸʏɲʇʑ� ʏʘʆ� ɲʆʏɿʏʑʋʘʆ� ʏɻʎ� ʉɿʃʉʆʉʅɿʃɼʎ� ʋʌʉʍʔʉʌɳʎ�
ʃɲʏɿʍʖʑʉʐʆ�ʏɲ�ɲʆɲɶʌɲʔʊʅɸʆɲ�ʍʏʉ�ɲʆʏʀʏʐʋʉ�ʋʉʐ�ʔɹʌɸɿ�ʏɻʆ�ɹʆɷɸɿʇɻ�ͨɅɆɏɈɃɈɉɅɃͩ͘�

x ɇɸ�ʋɸʌɿʋʏʙʍɸɿʎ�ʐʋɻʌɸʍɿʙʆ�ʋʉʐ�ʋʌʉʍʔɹʌʉʆʏɲɿ�ɷʘʌɸɳʆ͕�ɽɲ�ɲʆɲɶʌɳʔɸʏɲɿ�ʍʏɻʆ�ʉɿʃɸʀɲ�ɽɹʍɻ�ʏɻʎ�
ʉɿʃʉʆʉʅɿʃɼʎ� ʋʌʉʍʔʉʌɳʎ� ɻ� ɹʆɷɸɿʇɻ� ͨȴɏɆȵȰɁͩ͘� ȵɳʆ� ɹʖɸɿ� ʋɲʌɲʄɸɿʔɽɸʀ� ɻ� ɲʆɲɶʌɲʔɼ� ʏɿʅɼʎ͕�
ɲʃʊʅɻ� ʃɲɿ� ɲʆ� ɷɸʆ� ʐʋɳʌʖɸɿ� ɻ� ɹʆɷɸɿʇɻ� ͨȴɏɆȵȰɁ͕ͩ� ɽɸʘʌɸʀʏɲɿ� ɲʅɲʖɼʏʘʎ� ʊʏɿ� ʉɿ� ɲʆʏʀʍʏʉɿʖɸʎ�
ʐʋɻʌɸʍʀɸʎ�ɹʖʉʐʆ�ʋʌʉʍʔɸʌɽɸʀ�ɷʘʌɸɳʆ͘�

x Ʌʌʉʍʔʉʌɹʎ�ʋʉʐ�ʉɿ�ʏɿʅɹʎ�ʏʉʐʎ�ʐʋɸʌɴɲʀʆʉʐʆ�ʏɻʆ�ʋʌʉʒʋʉʄʉɶɿʍɽɸʀʍɲ�ɷɲʋɳʆɻ�ɲʋʉʃʄɸʀʉʆʏɲɿ͘�

x Ƀɿ� ʏɿʅɹʎ� ʏʘʆ� ʋʌʉʍʔʉʌʙʆ� ɷɸʆ� ʅʋʉʌʉʑʆ� ʆɲ� ʅɸʏɲɴɳʄʄʉʆʏɲɿ� ʃɲʏɳ� ʏɻ� ɷɿɳʌʃɸɿɲ� ɿʍʖʑʉʎ� ʏɻʎ�
ʋʌʉʍʔʉʌɳʎ�ʃɲɿ�ɸɳʆ�ɺɻʏɻɽɸʀ�ʋɲʌɳʏɲʍɻ�ʏɻʎ�ɷɿɳʌʃɸɿɲʎ�ʏɻʎ�ʋʌʉʍʔʉʌɳʎ͕�ʉɿ�ʐʋʉʗɼʔɿʉɿ�ɲʆɳɷʉʖʉɿ�
ɷɸʆ� ɷɿʃɲɿʉʑʆʏɲɿ͕� ʃɲʏɳ� ʏɻ� ɶʆʘʍʏʉʋʉʀɻʍɻ� ʏɻʎ� ʍʐɶʃɲʏɳɽɸʍɼʎ� ʏʉʐʎ� ʍʏɻʆ� ʋɲʌɳʏɲʍɻ� ɲʐʏɼ͕� ʆɲ�
ʐʋʉɴɳʄʄʉʐʆ�ʆɹʉʐʎ�ʋʀʆɲʃɸʎ�ʏɿʅʙʆ�ɼ�ʆɲ�ʏʌʉʋʉʋʉɿɼʍʉʐʆ�ʏʉʐʎ�ɲʌʖɿʃʉʑʎ͘�

x Ʌʌʉʍʔɸʌʊʅɸʆɻ� ʏɿʅɼ� ʋʉʐ� ɷɸʆ� ʋʌʉʃʑʋʏɸɿ� ʅɸ� ʍɲʔɼʆɸɿɲ͕� ʅɸ� ʏɻʆ� ɸʋɿʔʑʄɲʇɻ� ʏɻʎ� ʋɲʌ͘� ϰ� ʏʉʐ�
ɳʌɽʌʉʐ�ϭϬϮ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�ɲʋʉʌʌʀʋʏɸʏɲɿ�ʘʎ�ɲʋɲʌɳɷɸʃʏɻ͘�

Ƀɿ�ʏɿʅɹʎ�ɽɲ�ɷʀʆʉʆʏɲɿ�ʘʎ�ɸʇɼʎ͗�

/͘ ɇɸ� ȵɉɆɏ͕� ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʘʆ� ʏʘʆ� ʐʋɹʌ� ʏʌʀʏʘʆ� ʃʌɲʏɼʍɸʘʆ� ʘʎ� ʃɲɿ� ʃɳɽɸ� ɳʄʄɻ� ɸʋɿɴɳʌʐʆʍɻ�
ʍʑʅʔʘʆɲ� ʅɸ� ʏɻʆ� ʃɸʀʅɸʆɻ� ʆʉʅʉɽɸʍʀɲ͕� ʅɻ� ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ� Ɍ͘Ʌ͘Ȱ͕͘� ɶɿɲ� ʏɻʆ� ɸʃʏɹʄɸʍɻ� ʏʘʆ�
ʋɲʌɸʖʊʅɸʆʘʆ� ʐʋɻʌɸʍɿʙʆ� ʍʏʉʆ� ʏʊʋʉ� ʃɲɿ� ʅɸ� ʏʉʆ� ʏʌʊʋʉ� ʋʉʐ� ʋʌʉɴʄɹʋɸʏɲɿ� ʍʏʉ� Ʌɲʌɳʏɻʅɲ� Ȼ� ʏɻʎ�
ʋɲʌʉʑʍɲʎ͘��Ʌʌʉʍʔʉʌɳ�ʋʉʐ�ɷɸʆ�ɷʀɷɸɿ�ʏɿʅɼ�ʍɸ�ɸʐʌʙ�ɲʋʉʌʌʀʋʏɸʏɲɿ�ʘʎ�ɲʋɲʌɳɷɸʃʏɻ͘�
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//͘ Ƀɿ�ʐʋɹʌ�ʏʌʀʏʘʆ�ʃʌɲʏɼʍɸɿʎ�ʐʋʊʃɸɿʆʏɲɿ�ʍʏʉ�ɸʃɳʍʏʉʏɸ�ɿʍʖʑʉʆ�ɲʆɲʄʉɶɿʃʊ�ʏɹʄʉʎ�ʖɲʌʏʉʍɼʅʉʐ�ʃɲɿ�ʍʏɻʆ�
ɸʋ͛�ɲʐʏʉʑ�ɸɿʍʔʉʌɳ�ʐʋɹʌ�Ƀ͘ȳ͘Ȱ͘�

///͘ ɇɸ� ʋɸʌʀʋʏʘʍɻ� ʋʉʐ� ɲʆɲʔɹʌɸʏɲɿ� ɸʍʔɲʄʅɹʆʉʎ� Ɍ͘Ʌ͘Ȱ͘� ɲʐʏʊʎ� ɽɲ� ɷɿʉʌɽʙʆɸʏɲɿ� ɲʋʊ� ʏɻʆ� ɲʌʅʊɷɿɲ�
ȵʋɿʏʌʉʋɼ͘��

ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɷɿɲʏɻʌɸʀ�ʏʉ�ɷɿʃɲʀʘʅɲ�ʆɲ�ɺɻʏɳ�ɲʋʊ�ʏʉʐʎ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ�ʍʏʉɿʖɸʀɲ�ɲʋɲʌɲʀʏɻʏɲ�ɶɿɲ�ʏɻʆ�
ʏɸʃʅɻʌʀʘʍɻ�ʏʘʆ�ʋʌʉʍʔɸʌʊʅɸʆʘʆ�ʏɿʅʙʆ� ;ɿɷʀʘʎ�ʊʏɲʆ�ɲʐʏɹʎ�ɸʀʆɲɿ�ɲʍʐʆɼɽɿʍʏɲ�ʖɲʅɻʄɹʎ�ɶɿɲ�ʏʉ�ɲʆʏɿʃɸʀʅɸʆʉ�
ʏɻʎ�ʐʋɻʌɸʍʀɲʎͿ͕�ʉɿ�ɷɸ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ�ʐʋʉʖʌɸʉʑʆʏɲɿ�ʆɲ�ʋɲʌɹʖʉʐʆ�ʏɲ�ʍʏʉɿʖɸʀɲ�ɲʐʏɳ�ʃɲɿ�ʆɲ�ɷɿɸʐʃʉʄʑʆʉʐʆ�
ʃɳɽɸ�ʍʖɸʏɿʃʊ�ɹʄɸɶʖʉ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʊʍɲ�ʋʌʉɴʄɹʋʉʆʏɲɿ�ʍʏɲ�ɳʌɽʌɲ�ϴϴ�ʃɲɿ�ϴϵ�ʏʉʐ�ʆ͘�
ϰϰϭϮͬϮϬϭϲ͘��

ȵɳʆ� ʃɲɿ� ʅɸʏɳ� ʏɻʆ� ʋɲʌʉʖɼ� ʏɻʎ� ɲʆʘʏɹʌʘ� ɲɿʏɿʉʄʊɶɻʍɻʎ� ʉɿ� ʋʌʉʍʔɸʌʊʅɸʆɸʎ� ʏɿʅɹʎ� ʃʌɿɽʉʑʆ� ʘʎ� ʐʋɸʌɴʉʄɿʃɳ�
ʖɲʅɻʄɹʎ͕�ɻ�ʋʌʉʍʔʉʌɳ�ɽɲ�ɲʋʉʌʌʀʋʏɸʏɲɿ͘�

ϭ͘ϯ͘ϲ͘�ɍʌʊʆʉʎ�ɿʍʖʑʉʎ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ��

Ƀɿ� ʐʋʉɴɲʄʄʊʅɸʆɸʎ� ʋʌʉʍʔʉʌɹʎ� ɿʍʖʑʉʐʆ� ʃɲɿ� ɷɸʍʅɸʑʉʐʆ� ʏʉʐʎ� ʉɿʃʉʆʉʅɿʃʉʑʎ� ʔʉʌɸʀʎ� ɶɿɲ� ɷɿɳʍʏɻʅɲ� ϭϮϬ�
ɻʅɸʌʙʆ� ɲʋʊ� ʏɻʆ� ɸʋʊʅɸʆɻ� ʏɻʎ� ɷɿɸʆɹʌɶɸɿɲʎ� ʏʉʐ� ɷɿɲɶʘʆɿʍʅʉʑ͘� Ʌʌʉʍʔʉʌɳ� ɻ� ʉʋʉʀɲ� ʉʌʀɺɸɿ� ʖʌʊʆʉ� ɿʍʖʑʉʎ
ʅɿʃʌʊʏɸʌʉ�ɲʋʊ�ʏʉʆ�ɲʆʘʏɹʌʘ�ʋʌʉɴʄɸʋʊʅɸʆʉ�ɲʋʉʌʌʀʋʏɸʏɲɿ͘�

ȸ� ɿʍʖʑʎ� ʏɻʎ�ʋʌʉʍʔʉʌɳʎ�ʅʋʉʌɸʀ�ʆɲ�ʋɲʌɲʏɸʀʆɸʏɲɿ�ɸɶɶʌɳʔʘʎ͕�ɸʔʊʍʉʆ� ʏʉʑʏʉ� ɺɻʏɻɽɸʀ�ɲʋʊ�ʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�
Ȱʌʖɼ�ʋʌɿʆ�ɲʋʊ� ʏɻ�ʄɼʇɻ� ʏɻʎ͕� ʃɲʏΖ�ɲʆʙʏɲʏʉ�ʊʌɿʉ�ɶɿɲ�ʖʌʉʆɿʃʊ�ɷɿɳʍʏɻʅɲ� ʀʍʉ�ʅɸ� ʏɻʆ�ʋʌʉɴʄɸʋʊʅɸʆɻ�ʘʎ�ɳʆʘ�
ɲʌʖɿʃɼ�ɷɿɳʌʃɸɿɲ͘�

ɀɸʏɳ� ʏɻ� ʄɼʇɻ� ʃɲɿ� ʏʉʐ� ʋɲʌɲʋɳʆʘ� ɲʆʙʏɲʏʉʐ� ʉʌʀʉʐ� ʖʌʊʆʉʐ� ʋɲʌɳʏɲʍɻʎ� ɿʍʖʑʉʎ� ʏɻʎ� ʋʌʉʍʔʉʌɳʎ͕� ʏɲ�
ɲʋʉʏɸʄɹʍʅɲʏɲ� ʏɻʎ� ɷɿɲɷɿʃɲʍʀɲʎ� ɲʆɳɽɸʍɻʎ� ʅɲʏɲɿʙʆʉʆʏɲɿ͕� ɸʃʏʊʎ� ɲʆ� ɻ� Ȱʆɲɽɹʏʉʐʍɲ� Ȱʌʖɼ� ʃʌʀʆɸɿ͕� ʃɲʏɳ�
ʋɸʌʀʋʏʘʍɻ� ɲɿʏɿʉʄʉɶɻʅɹʆɲ͕� ʊʏɿ� ɻ� ʍʐʆɹʖɿʍɻ� ʏɻʎ� ɷɿɲɷɿʃɲʍʀɲʎ� ɸʇʐʋɻʌɸʏɸʀ� ʏʉ� ɷɻʅʊʍɿʉ� ʍʐʅʔɹʌʉʆ͕� ʉʋʊʏɸ� ʉɿ�
ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ� ʋʉʐ� ʍʐʅʅɸʏɹʖʉʐʆ� ʍʏɻ� ɷɿɲɷɿʃɲʍʀɲ� ʅʋʉʌʉʑʆ� ʆɲ� ɸʋɿʄɹʇʉʐʆ� ɸʀʏɸ� ʆɲ� ʋɲʌɲʏɸʀʆʉʐʆ� ʏɻʆ�
ʋʌʉʍʔʉʌɳ͕� ɸʔʊʍʉʆ� ʏʉʐʎ� ɺɻʏɻɽɸʀ� ʋʌɿʆ� ʏɻʆ� ʋɳʌʉɷʉ� ʏʉʐ� ɲʆʘʏɹʌʘ� ɲʆʙʏɲʏʉʐ� ʉʌʀʉʐ� ʋɲʌɳʏɲʍɻʎ� ʏɻʎ�
ʋʌʉʍʔʉʌɳʎ�ʏʉʐʎ͕�ɸʀʏɸ�ʊʖɿ͘�ɇʏɻʆ�ʏɸʄɸʐʏɲʀɲ�ʋɸʌʀʋʏʘʍɻ͕�ɻ�ɷɿɲɷɿʃɲʍʀɲ�ʍʐʆɸʖʀɺɸʏɲɿ�ʅɸ�ʊʍʉʐʎ�ʋɲʌɹʏɸɿʆɲʆ�ʏɿʎ�
ʋʌʉʍʔʉʌɹʎ�ʏʉʐʎ�ʃɲɿ�ɲʋʉʃʄɸʀʉʆʏɲɿ�ʉɿ�ʄʉɿʋʉʀ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ͘�

Ƀɿ�ʐʋʉʗɼʔɿʉɿ�ɲʆɳɷʉʖʉɿ�ɷɸʆ�ɹʖʉʐʆ�ɷɿʃɲʀʘʅɲ�ʆɲ�ɲʋʉʍʑʌʉʐʆ�ʏɻʆ�ʋʌʉʍʔʉʌɳ�ʏʉʐʎ�ɼ�ʅɹʌʉʎ�ɲʐʏɼʎ�ʅɸʏɳ�ʏɻʆ�
ɻʅɸʌʉʅɻʆʀɲ� ɷɿɸʆɹʌɶɸɿɲʎ� ʏʉʐ� ɷɿɲɶʘʆɿʍʅʉʑ� ʃɲɿ� ʏɻʆ� ɲʋʉʍʔʌɳɶɿʍɻ� ʏʘʆ� ʋʌʉʍʔʉʌʙʆ͘� ɇɸ� ʋɸʌʀʋʏʘʍɻ� ʋʉʐ� ɻ�
ʋʌʉʍʔʉʌɳ�ɼ�ʅɹʌʉʎ�ɲʐʏɼʎ�ɲʋʉʍʐʌɽɸʀ͕�ʉ�ʐʋʉʗɼʔɿʉʎ�ɲʆɳɷʉʖʉʎ�ʐʋʊʃɸɿʏɲɿ�ʍɸ�ʃʐʌʙʍɸɿʎ�ʃɲɿ�ɸɿɷɿʃʊʏɸʌɲ͗��

x ɹʃʋʏʘʍɻ�ʃɲɿ�ɲʋʙʄɸɿɲ�ʃɳɽɸ�ɷɿʃɲɿʙʅɲʏʉʎ�ɶɿɲ�ʃɲʏɲʃʑʌʘʍɻ��

ϭ͘ϯ͘ϳ͘�ȿʊɶʉɿ�ɲʋʊʌʌɿʗɻʎ�ʋʌʉʍʔʉʌʙʆ�

,� Ȱʆɲɽɹʏʉʐʍɲ� Ȱʌʖɼ� ʅɸ� ɴɳʍɻ� ʏɲ� ɲʋʉʏɸʄɹʍʅɲʏɲ� ʏʉʐ� ɸʄɹɶʖʉʐ� ʃɲɿ� ʏɻʎ� ɲʇɿʉʄʊɶɻʍɻʎ� ʏʘʆ� ʋʌʉʍʔʉʌʙʆ͕�
ɲʋʉʌʌʀʋʏɸɿ͕�ʍɸ�ʃɳɽɸ�ʋɸʌʀʋʏʘʍɻ͕�ʋʌʉʍʔʉʌɳ͗�

ɲͿ�ɻ�ʉʋʉʀɲ�ɷɸʆ�ʐʋʉɴɳʄʄɸʏɲɿ�ɸʅʋʌʊɽɸʍʅɲ͕�ʅɸ�ʏʉʆ�ʏʌʊʋʉ�ʃɲɿ�ʅɸ�ʏʉ�ʋɸʌɿɸʖʊʅɸʆʉ�ʋʉʐ�ʉʌʀɺɸʏɲɿ�ʋɿʉ�ʋɳʆʘ�ʃɲɿ�
ʍʐɶʃɸʃʌɿʅɹʆɲ� ʍʏɿʎ� ʋɲʌɲɶʌɳʔʉʐʎ� ϭ͘ϯ͘ϭ͘� ;ȳɸʆɿʃʉʀ� ʊʌʉɿ� ʐʋʉɴʉʄɼʎ� ʋʌʉʍʔʉʌʙʆͿ͕� ϭ͘ϯ͘Ϯ͘� ;ɍʌʊʆʉʎ� ʃɲɿ� ʏʌʊʋʉʎ�
ʐʋʉɴʉʄɼʎ�ʋʌʉʍʔʉʌʙʆͿ͕�ϭ͘ϯ͘ϯ͘�;Ʌɸʌɿɸʖʊʅɸʆɲ�ʔɲʃɹʄʉʐ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʍʐʅʅɸʏʉʖɼʎͿ͕�ϭ͘ϯ͘ϰ͘�;Ʌɸʌɿɸʖʊʅɸʆɲ�
ʔɲʃɹʄʉʐ� ʏɸʖʆɿʃɼʎ� ʋʌʉʍʔʉʌɳʎͿ͕� ϭ͘ϯ͘ϱ͘� ;Ʌɸʌɿɸʖʊʅɸʆɲ�ʔɲʃɹʄʉʐ�ʉɿʃʉʆʉʅɿʃɼʎ� ʋʌʉʍʔʉʌɳʎͬʏʌʊʋʉʎ� ʍʑʆʏɲʇɻʎ�
ʃɲɿ�ʐʋʉɴʉʄɼʎ�ʉɿʃʉʆʉʅɿʃʙʆ�ʋʌʉʍʔʉʌʙʆͿ͕�ϭ͘ϯ͘ϲ͘� ;ɍʌʊʆʉʎ� ɿʍʖʑʉʎ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆͿ͕�Ϯ͘ϭ͘� ;Ȱʋʉʍʔʌɳɶɿʍɻ�ʃɲɿ�
ɲʇɿʉʄʊɶɻʍɻ�ʋʌʉʍʔʉʌʙʆͿ͕�Ϯ͘Ϯ͘�;Ʌʌʊʍʃʄɻʍɻ�ʐʋʉɴʉʄɼʎ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʃɲʏɲʃʑʌʘʍɻʎͿ�ʏɻʎ�ʋɲʌʉʑʍɲʎ͘��

ɴͿ� ɻ� ʉʋʉʀɲ� ʋɸʌɿɹʖɸɿ� ɲʏɹʄɸɿɸʎ͕� ɸʄʄɸʀʗɸɿʎ͕� ɲʍɳʔɸɿɸʎ� ɼ� ʍʔɳʄʅɲʏɲ͕� ɸʔʊʍʉʆ� ɲʐʏɳ� ɷɸʆ� ɸʋɿɷɹʖʉʆʏɲɿ�
ʍʐʅʋʄɼʌʘʍɻ� ɼ� ɷɿʊʌɽʘʍɻ� ɼ� ɸʔʊʍʉʆ� ɸʋɿɷɹʖʉʆʏɲɿ� ʍʐʅʋʄɼʌʘʍɻ� ɼ� ɷɿʊʌɽʘʍɻ͕� ɷɸʆ� ɹʖʉʐʆ� ɲʋʉʃɲʏɲʍʏɲɽɸʀ�
ʃɲʏɳ� ʏɻʆ� ɲʋʉʍɲʔɼʆɿʍɻ� ʃɲɿ� ʏɻ� ʍʐʅʋʄɼʌʘʍɼ� ʏɻʎ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɻʆ� ʋɲʌɳɶʌɲʔʉ� Ϯ͘ϭ͘ϭ͘� ʏɻʎ� ʋɲʌʉʑʍɻʎ�
ȴɿɲʃɼʌʐʇɻʎ͕�

ɶͿ�ɶɿɲ�ʏɻʆ�ʉʋʉʀɲ�ʉ�ʋʌʉʍʔɹʌʘʆ�ɷɸʆ�ɹʖɸɿ�ʋɲʌɳʍʖɸɿ�ʏɿʎ�ɲʋɲɿʏʉʑʅɸʆɸʎ�ɸʇɻɶɼʍɸɿʎ͕�ɸʆʏʊʎ�ʏɻʎ�ʋʌʉʃɲɽʉʌɿʍʅɹʆɻʎ�
ʋʌʉɽɸʍʅʀɲʎ� ɼ� ɻ� ɸʇɼɶɻʍɻ� ɷɸʆ� ɸʀʆɲɿ� ɲʋʉɷɸʃʏɼ� ɲʋʊ� ʏɻʆ� Ȱʆɲɽɹʏʉʐʍɲ� Ȱʌʖɼ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɻʆ� ʋɲʌɳɶʌɲʔʉ�
Ϯ͘ϭ͘ϭ͘�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ʃɲɿ�ʏʉ�ɳʌɽʌʉ�ϭϬϮ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�

ɷͿ�ɻ�ʉʋʉʀɲ�ɸʀʆɲɿ�ɸʆɲʄʄɲʃʏɿʃɼ�ɼ�ɲʆʏɿʋʌʉʍʔʉʌɳ͕�

ɸͿ�ɻ�ʉʋʉʀɲ�ʐʋʉɴɳʄʄɸʏɲɿ�ɲʋʊ�ɹʆɲʆ�ʋʌʉʍʔɹʌʉʆʏɲ�ʋʉʐ�ɹʖɸɿ�ʐʋʉɴɳʄʄɸɿ�ɷʑʉ�ɼ�ʋɸʌɿʍʍʊʏɸʌɸʎ�ʋʌʉʍʔʉʌɹʎ͘�Ƀ�
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ʋɸʌɿʉʌɿʍʅʊʎ�ɲʐʏʊʎ�ɿʍʖʑɸɿ͕�ʐʋʊ�ʏʉʐʎ�ʊʌʉʐʎ�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϭ͘ϭ͘ϯ͘ϯ͘�ʋɸʌ͘�ɶ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�;ʋɸʌ͘�ɶ�ʏɻʎ�ʋɲʌ͘�
ϰ� ʏʉʐ�ɳʌɽʌʉʐ�ϳϯ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲͿ� ʃɲɿ�ʍʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ɸʆʙʍɸʘʆ�ʉɿʃʉʆʉʅɿʃʙʆ�ʔʉʌɹʘʆ�ʅɸ� ʃʉɿʆɳ�ʅɹʄɻ͕�
ʃɲɽʙʎ�ʃɲɿ�ʍʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʉɿʃʉʆʉʅɿʃʙʆ�ʔʉʌɹʘʆ�ʋʉʐ�ʍʐʅʅɸʏɹʖʉʐʆ�ɸʀʏɸ�ɲʐʏʉʏɸʄʙʎ�ɸʀʏɸ�ʘʎ�ʅɹʄɻ�ɸʆʙʍɸʘʆ͘��

ʍʏͿ�ɻ�ʉʋʉʀɲ�ɸʀʆɲɿ�ʐʋʊ�ɲʀʌɸʍɻ͕�

ɺͿ�ɻ�ʉʋʉʀɲ�ɽɹʏɸɿ�ʊʌʉ�ɲʆɲʋʌʉʍɲʌʅʉɶɼʎ͕��

ɻͿ� ɻ� ʉʋʉʀɲ� ʋɲʌʉʐʍɿɳɺɸɿ� ɸʄʄɸʀʗɸɿʎ� ʘʎ� ʋʌʉʎ� ʏɲ� ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ� ʋʉʐ� ɺɻʏʉʑʆʏɲɿ� ɲʋʊ� ʏɲ� ɹɶɶʌɲʔɲ� ʏɻʎ�
ʋɲʌʉʑʍɻʎ�ȴɿɲʃɼʌʐʇɻʎ�ʃɲɿ�ɲʋʉʃʄʀʍɸɿʎ�ʘʎ�ʋʌʉʎ�ʏʉʐʎ�ʊʌʉʐʎ�ʃɲɿ�ʏɿʎ�ʏɸʖʆɿʃɹʎ�ʋʌʉɷɿɲɶʌɲʔɹʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�

ɽͿ� ɸʅʔɲʆʀɺɸɿ� ʉʋʉɿʉɷɼʋʉʏɸ� ʍʏʉɿʖɸʀʉ� ʏɻʎ� ʋʌʉʍʔɸʌʊʅɸʆɻʎ� ʏɿʅɼʎ� ʍɸ� ʉʋʉɿʉɷɼʋʉʏɸ� ɳʄʄʉ� ʍɻʅɸʀʉ� ʏɻʎ�
ʋʌʉʍʔʉʌɳʎ�ʋʄɻʆ�ʏɻʎ�Ƀɿʃʉʆʉʅɿʃɼʎ�ɼ�ɷʀʆɸɿ�ʏɿʅɼ�ʅɸɶɲʄʑʏɸʌɻ�ɲʋʊ�ʏʉʆ�ɸʆɷɸɿʃʏɿʃʊ�ʋʌʉʒʋʉʄʉɶɿʍʅʊ�ɼ�ɷɸʆ�ɷʀʆɸɿ�
ʏɿʅɼ�ʍɸ�ɸʐʌʙ�ɼ�ɻ�ʏɿʅɼ�ʃʌʀɽɻʃɸ�ʘʎ�ɲʍʐʆɼɽɿʍʏɲ�ʖɲʅɻʄɼ�ʍʑʅʔʘʆɲ�ʅɸ�ʊʍɲ�ʉʌʀɺʉʆʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�ϴϴ�ʏʉʐ�ʆ͘�
ϰϰϭϮͬϮϬϭϲ͘�

Ϯ͘� ȴȻȵɁȵɆȳȵȻȰ�ȴȻȰȴȻȾȰɇȻȰɇ�ʹ�ȰɂȻɃȿɃȳȸɇȸ�ɅɆɃɇɌɃɆɏɁ��

Ϯ͘ϭ͘�Ȱʋʉʍʔʌɳɶɿʍɻ�ʃɲɿ�ɲʇɿʉʄʊɶɻʍɻ�ʋʌʉʍʔʉʌʙʆ��

ȸ� ɲʋʉʍʔʌɳɶɿʍɻ� ʏʘʆ� ʋʌʉʍʔʉʌʙʆ� ɶʀʆɸʏɲɿ� ɷɻʅʊʍɿɲ͕� ɲʋʊ� ʏɻʆ� ȵʋɿʏʌʉʋɼ͕� ʋɲʌʉʐʍʀɲ� ʏʘʆ�
ʋʌʉʍʔɸʌʊʆʏʘʆͬʍʐʅʅɸʏɸʖʊʆʏʘʆ� ɼ� ʏʘʆ� ʆʉʅʀʅʘʎ� ɸʇʉʐʍɿʉɷʉʏɻʅɹʆʘʆ� ɸʃʋʌʉʍʙʋʘʆ� ʏʉʐʎ͕� ʉɿ� ʉʋʉʀʉɿ�
ʄɲʅɴɳʆʉʐʆ�ɶʆʙʍɻ�ʏʘʆ�ʄʉɿʋʙʆ�ʍʐʅʅɸʏɸʖʊʆʏʘʆ�ʍʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ʃɲɿ�ʏʘʆ�ʍʏʉɿʖɸʀʘʆ�ʋʉʐ�ʐʋʉɴʄɼɽɻʃɲʆ�ɲʋʊ�
ɲʐʏʉʑʎ͘�

ȸ�ȵʋɿʏʌʉʋɼ�ʋʌʉɴɲʀʆɸɿ�ʍʏɻʆ�ɹʆɲʌʇɻ�ʏɻʎ�ɷɿɲɷɿʃɲʍʀɲʎ�ɲʋʉʍʔʌɳɶɿʍɻʎ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ�ʏɻʆ�ʃɲɽʉʌɿʍɽɸʀʍɲ�ɲʋʊ�
ʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɻʅɸʌʉʅɻʆʀɲ�ʃɲɿ�ʙʌɲ�ʋʉʐ�ʃɲɽʉʌʀɺɸʏɲɿ�ʍʏɻʆ�ʋɲʌʉʑʍɲ�ɷɿɲʃɼʌʐʇɻ͘�

ȸ�ɲʋʉʍʔʌɳɶɿʍɻ�ɶʀʆɸʏɲɿ�ʅɸ�ʏɻʆ�ʋɲʌɲʃɳʏʘ�ɷɿɲɷɿʃɲʍʀɲ͗�

ɲͿ�ɀʉʆʉɶʌɳʔɸʏɲɿ�ʃɲɿ�ɲʋʉʍʔʌɲɶʀɺɸʏɲɿ�ʉ�ʃʐʌʀʘʎ�ʔɳʃɸʄʉʎ�

ɴͿ� ɀʉʆʉɶʌɳʔʉʆʏɲɿ� ʉɿ� ʔɳʃɸʄʉɿ� ʅɸ� ʏɿʎ� ɸʆɷɸʀʇɸɿʎ� Ηȴɿʃɲɿʉʄʉɶɻʏɿʃɳ� ɇʐʅʅɸʏʉʖɼʎΗ͕� ΗɈɸʖʆɿʃɼ� ɅʌʉʍʔʉʌɳΗ� ʃɲɿ�
ΗɃɿʃʉʆʉʅɿʃɼ�ɅʌʉʍʔʉʌɳΗ͘�

Ȱʋʉʍʔʌɲɶʀɺɸʏɲɿ� ʉ� ʔɳʃɸʄʉʎ� ʏʘʆ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ʍʐʅʅɸʏʉʖɼʎ� ʃɲɿ� ʉ� ʔɳʃɸʄʉʎ� ʏɻʎ� ʏɸʖʆɿʃɼʎ� ʋʌʉʍʔʉʌɳʎ͕�
ʅʉʆʉɶʌɳʔʉʆʏɲɿ�ɷɸ�ʃɲɿ�ʍʔʌɲɶʀɺʉʆʏɲɿ�ɲʋʊ�ʏɻʆ�ȵʋɿʏʌʉʋɼ�ʊʄɲ�ʏɲ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʋʉʐ�ʐʋʉɴɳʄʄʉʆʏɲɿ�ʃɲʏɳ�ʏʉ�
ʍʏɳɷɿʉ�ɲʐʏʊ�ʃɲɿ�ɻ�ʏɸʖʆɿʃɼ�ʋʌʉʍʔʉʌɳ�ɲʆɳ�ʔʑʄʄʉ�;ɸʃʏʊʎ�ɲʋʊ�ʏɲ�ƉƌŽƐƉĞĐƚƵƐͿ͘�

ȵʄɹɶʖɸʏɲɿ�ɻ�ʋʄɻʌʊʏɻʏɲ� ʃɲɿ�ɻ�ʉʌɽʊʏɻʏɲ� ʏʘʆ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʍʐʅʅɸʏʉʖɼʎ�ʃɲɿ� ʏʉʐ�ʔɲʃɹʄʉʐ� ʏɻʎ� ʏɸʖʆɿʃɼʎ�
ʋʌʉʍʔʉʌɳʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʊʍɲ�ʋʌʉɴʄɹʋʉʆʏɲɿ�ʍʏɻ�ɷɿɲʃɼʌʐʇɻ͘�

ɀɸʏɳ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏɻʎ�ɲʇɿʉʄʊɶɻʍɻʎ� ʏʘʆ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʍʐʅʅɸʏʉʖɼʎ�ʃɲɿ� ʏʘʆ� ʏɸʖʆɿʃʙʆ�ʋʌʉʍʔʉʌʙʆ�
ɶɿɲ�ʊʍɸʎ�ʋʌʉʍʔʉʌɹʎ�ɷɸʆ� ɹʖʉʐʆ�ɲʋʉʃʄɸɿʍʏɸʀ͕�ɲʋʉʍʔʌɲɶʀɺʉʆʏɲɿ�ʉɿ�ʔɳʃɸʄʉɿ� ʏʘʆ�ʉɿʃʉʆʉʅɿʃʙʆ�ʋʌʉʍʔʉʌʙʆ�
ʃɲɿ�ʏɲ�ʋɸʌɿɸʖʊʅɸʆɳ�ʏʉʐʎ�ʅʉʆʉɶʌɳʔʉʆʏɲɿ�ʃɲɿ�ʍʔʌɲɶʀɺʉʆʏɲɿ�ɲʋʊ�ʏɻʆ�ȵʋɿʏʌʉʋɼ�ʃɲʏɳ�ʔʑʄʄʉ͘��

Ȱʃʉʄʉʐɽɸʀ� ɻ� ɲʇɿʉʄʊɶɻʍɻ� ɲʋʊ� ʏɻʆ� ȵʋɿʏʌʉʋɼ� ʏʘʆ� ʉɿʃʉʆʉʅɿʃʙʆ� ʋʌʉʍʔʉʌʙʆ͕� ʘʎ� ʋʌʉʎ� ʏʉʐʎ� ʊʌʉʐʎ� ʏɻʎ�
ȴɿɲʃɼʌʐʇɻʎ� ʃɲɿ� ʊʍɸʎ� ʃʌɿɽʉʑʆ� ʋɲʌɲɷɸʃʏɹʎ� ʃɲʏɲʏɳʍʍʉʆʏɲɿ� ʅɸ� ʏʉ� ʉʌɿɺʊʅɸʆʉ� ʅɸ� ʏɻʆ� ʋɲʌʉʑʍɲ� ȴɿɲʃɼʌʐʇɻ�
ʃʌɿʏɼʌɿʉ�ɲʆɳɽɸʍɻʎ͘��

ɇʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ɿʍʊʏɿʅʘʆ�ʋʌʉʍʔʉʌʙʆ�ɻ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɸʋɿʄɹɶɸɿ�ʏʉʆ�ɲʆɳɷʉʖʉ�ʅɸ�ʃʄɼʌʘʍɻ�ʅɸʏɲʇʑ�ʏʘʆ�
ʉɿʃʉʆʉʅɿʃʙʆ�ʔʉʌɹʘʆ�ʋʉʐ�ʐʋɹɴɲʄɲʆ�ɿʍʊʏɿʅɸʎ�ʋʌʉʍʔʉʌɹʎ͘�ȸ�ʃʄɼʌʘʍɻ�ɶʀʆɸʏɲɿ�ɸʆʙʋɿʉʆ�ʏɻʎ�ȵʋɿʏʌʉʋɼʎ�ʏʉʐ�
ɷɿɲɶʘʆɿʍʅʉʑ�ʃɲɿ�ʋɲʌʉʐʍʀɲ�ʏʘʆ�ʉɿʃʉʆʉʅɿʃʙʆ�ʔʉʌɹʘʆ�ʋʉʐ�ʐʋɹɴɲʄɲʆ�ʏɿʎ�ɿʍʊʏɿʅɸʎ�ʋʌʉʍʔʉʌɹʎ͘�

Ƀɿ� ʔɳʃɸʄʉɿ� ʏʘʆ� ʉɿʃʉʆʉʅɿʃʙʆ� ʋʌʉʍʔʉʌʙʆ͕� ɶɿɲ� ʊʍɸʎ� ʋʌʉʍʔʉʌɹʎ� ɷɸʆ� ʃʌʀɽɻʃɲʆ� ɲʋʉɷɸʃʏɹʎ� ʃɲʏɳ� ʏɻʆ�
ɲʇɿʉʄʊɶɻʍɻ�ʏʘʆ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʍʐʅʅɸʏʉʖɼʎ�ʃɲɿ�ʏʘʆ�ʏɸʖʆɿʃʙʆ�ʋʌʉʍʔʉʌʙʆ͕�ɷɸʆ�ɲʋʉʍʔʌɲɶʀɺʉʆʏɲɿ͕�ɲʄʄɳ�
ɸʋɿʍʏʌɹʔʉʆʏɲɿ͕� ɸʔʊʍʉʆ� ɷɸʆ� ɲʍʃɻɽɸʀ� ɹʆɷɿʃʉ� ʅɹʍʉ� ʃɲʏɳ� ʏɻʎ� ɲʋʊʔɲʍɻʎ� ɲʋʊʌʌɿʗɻʎ� ʏɻʎ� ʋʌʉʍʔʉʌɳʎ� ɼ�
ɸʔʊʍʉʆ� ɹʖɸɿ� ʋɲʌɹʄɽɸɿ� ɳʋʌɲʃʏɻ� ɻ� ʋʌʉɽɸʍʅʀɲ� ɳʍʃɻʍɻʎ� ɸʆɷʀʃʘʆ� ʅɹʍʘʆ� ʃɲʏ͛� ɲʐʏɼʎ� ɼ� ɹʖɸɿ� ʐʋʉɴʄɻɽɸʀ�
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ʋɲʌɲʀʏɻʍɻ�ɲʋʊ�ʏʐʖʊʆ�ɲʍʃɻɽɹʆ�ɹʆɷɿʃʉ�ʅɹʍʉ͘��

Ⱦɲʏɳ�ʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ɲʇɿʉʄʊɶɻʍɻʎ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ�ɼ�ɲɿʏɼʍɸʘʆ�ʍʐʅʅɸʏʉʖɼʎ͕�ɻ�ɲʆɲɽɹʏʉʐʍɲ�ɲʌʖɼ�ʅʋʉʌɸʀ�ʆɲ�
ʃɲʄɸʀ� ɸɶɶʌɳʔʘʎ� ʏʉʐʎ� ʍʐʅʅɸʏɹʖʉʆʏɸʎ� ʉɿʃʉʆʉʅɿʃʉʑʎ� ʔʉʌɸʀʎ� ʆɲ� ɷɿɸʐʃʌɿʆʀɺʉʐʆ� ɼ� ʆɲ� ʍʐʅʋʄɻʌʙʆʉʐʆ� ʏɲ�
ɹɶɶʌɲʔɲ�ɼ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʋʉʐ�ɹʖʉʐʆ�ʐʋʉɴɳʄɸɿ͕�ʅɹʍɲ�ʍɸ�ɸʑʄʉɶɻ�ʋʌʉɽɸʍʅʀɲ͕�ɻ�ʉʋʉʀɲ�ɷɸʆ�ʅʋʉʌɸʀ�ʆɲ�ɸʀʆɲɿ�
ʅɿʃʌʊʏɸʌɻ�ɲʋʊ�ɸʋʏɳ� ;ϳͿ�ɻʅɹʌɸʎ�ɲʋʊ�ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ʃʉɿʆʉʋʉʀɻʍɻʎ�ʍɸ�ɲʐʏʉʑʎ�ʏɻʎ�ʍʖɸʏɿʃɼʎ�ʋʌʊʍʃʄɻʍɻʎ͘�
Ƀʋʉɿɲɷɼʋʉʏɸ�ɷɿɸʐʃʌʀʆɿʍɻ�ɼ�ʍʐʅʋʄɼʌʘʍɻ�ʋʉʐ�ʐʋʉɴɳʄʄɸʏɲɿ�ɲʋʊ�ʏʉʐʎ�ʋʌʉʍʔɹʌʉʆʏɸʎ�ɼ�ʐʋʉʗɻʔʀʉʐʎ͕�ʖʘʌʀʎ�
ʆɲ� ɹʖɸɿ� ɺɻʏɻɽɸʀ� ɲʋʊ� ʏɻʆ� Ȱʆɲɽɹʏʉʐʍɲ� Ȱʌʖɼ͕� ɷɸʆ� ʄɲʅɴɳʆɸʏɲɿ� ʐʋʊʗɻ͘� ȸ� ʋɿʉ� ʋɳʆʘ� ɷɿɸʐʃʌʀʆɿʍɻ� ɼ� ɻ�
ʍʐʅʋʄɼʌʘʍɻ� ɲʔʉʌɳ� ʅʊʆʉ� ʏɿʎ� ɲʍɳʔɸɿɸʎ͕� ɸʋʉʐʍɿʙɷɸɿʎ� ʋʄɻʅʅɹʄɸɿɸʎ� ɼ� ʋʌʊɷɻʄɲ� ʏʐʋɿʃɳ� ʍʔɳʄʅɲʏɲ� ʋʉʐ�
ɸʋɿɷɹʖʉʆʏɲɿ�ɷɿʊʌɽʘʍɻ�ɼ�ʍʐʅʋʄɼʌʘʍɻ͕�ɿɷʀʘʎ�ʊʍɲ�ɲʋʊ�ɲʐʏɳ�ɷɿɲʄɲʅɴɳʆʉʆʏɲɿ�ʍʏɻʆ�ʋɲʌ͘�Ϯ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϬϮ�
ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘��

Ȱʐʏʉʀ� ʋʉʐ� ɷɿʃɲɿʉʑʆʏɲɿ� ʆɲ� ʋɲʌɸʐʌʀʍʃʉʆʏɲɿ� ʍʏɻ� ɷɿɲɷɿʃɲʍʀɲ� ɲʋʉʍʔʌɳɶɿʍɻʎ� ʏʘʆ� ʋʌʉʍʔʉʌʙʆ� ʄɲʅɴɳʆʉʐʆ�
ɶʆʙʍɻ�ʏʘʆ�ʍʐʅʅɸʏɸʖʊʆʏʘʆ�ʍʏʉ�ɷɿɲɶʘʆɿʍʅʊ͕�ʃɲɽʙʎ�ɸʋʀʍɻʎ�ʃɲɿ�ʏʘʆ�ʏɿʅʙʆ�ʋʉʐ�ʋʌʉʍʔɹʌɽɻʃɲʆ͘�

ɀɸʏɳ� ʏɻʆ� ɲʇɿʉʄʊɶɻʍɻ� ʏʘʆ� ʋʌʉʍʔʉʌʙʆ͕� ɻ� ȵʋɿʏʌʉʋɼ� ʋʌʉɴɲʀʆɸɿ� ʍʏɻʆ� ʃɲʏɲʖʙʌɿʍɻ� ʍɸ� ʋʌɲʃʏɿʃʊ͗� ɲͿ� ʊʍʘʆ�
ʐʋɹɴɲʄɲʆ� ʋʌʉʍʔʉʌɹʎ͕� ʃɲɽʙʎ� ʃɲɿ� ʏʘʆ� ʐʋʉɴʄɻɽɹʆʏʘʆ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ʍʐʅʅɸʏʉʖɼʎ� ʃɲɿ� ʏʘʆ�
ɲʋʉʏɸʄɸʍʅɳʏʘʆ� ʏʉʐ� ɸʄɹɶʖʉʐ� ɲʐʏʙʆ͕� ɴͿ� ʏʘʆ� ʏɸʖʆɿʃʙʆ� ʋʌʉʍʔʉʌʙʆ� ʃɲɿ� ʏʘʆ� ɲʋʉʏɸʄɸʍʅɳʏʘʆ� ʏʉʐ� ɸʄɹɶʖʉʐ�
ɲʐʏʙʆ͕� ɶͿ� ʏʘʆ� ʉɿʃʉʆʉʅɿʃʙʆ� ʋʌʉʍʔʉʌʙʆ� ʃɲɿ� ʏʘʆ� ɲʋʉʏɸʄɸʍʅɳʏʘʆ� ʏʉʐ� ɸʄɹɶʖʉʐ� ɲʐʏʙʆ͘� ɀɸ� ʏʉ� ɸʆ� ʄʊɶʘ�
ʋʌɲʃʏɿʃʊ�ɻ�ȵʋɿʏʌʉʋɼ�ɸɿʍɻɶɸʀʏɲɿͬɶʆʘʅʉɷʉʏɸʀ�ɸʋʀ�ʏɻʎ�ɲʋʉɷʉʖɼʎ�ɼ�ʅɻ�ʏʘʆ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʍʐʅʅɸʏʉʖɼʎ͕�ʏʘʆ�
ʏɸʖʆɿʃʙʆ� ʋʌʉʍʔʉʌʙʆ� ʃɲɿ� ʏʘʆ� ʉɿʃʉʆʉʅɿʃʙʆ� ʋʌʉʍʔʉʌʙʆ͕� ʃɲɽʙʎ� ʃɲɿ� ɸʋʀ� ʏɻʎ� ɲʆɳɷɸɿʇɻʎ� ʏʉʐ� ʋʌʉʍʘʌɿʆʉʑ�
ɲʆɲɷʊʖʉʐ͘� Ɉʉ� ʋʌɲʃʏɿʃʊ� ʐʋʉɶʌɳʔɸʏɲɿ� ɲʋʊ� ʏɲ� ʅɹʄɻ� ʏɻʎ� ȵʋɿʏʌʉʋɼʎ� ʃɲɿ� ʐʋʉɴɳʄʄɸʏɲɿ� ɲʌʅʉɷʀʘʎ� ʍʏɻʆ�
Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɶɿɲ�ʏɻ�ʄɼʗɻ�ʃɲɿ�ɹʃɷʉʍɻ�ʏɻʎ�ʋʌʉɴʄɸʋʊʅɸʆɻʎ�ɲʋʊʔɲʍɻʎ͘���

ɇʏɻ�ʍʐʆɹʖɸɿɲ͕�ɻ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɸʃɷʀɷɸɿ�ʃɲʏɳ�ʏɲ�ʋʌʉɴʄɸʋʊʅɸʆɲ�ʏɻʆ�ɲʋʊʔɲʍɻ�ɶɿɲ�ʏʉ�ʐʋʊʗɻ�ʍʏɳɷɿʉ�ʏʉʐ�
ɷɿɲɶʘʆɿʍʅʉʑ͘� ȸ� ɲʆɲɽɹʏʉʐʍɲ� ɲʌʖɼ� ʃʉɿʆʉʋʉɿɸʀ� ɲʅɹʍʘʎ� ʏɻʆ� ɲʋʊʔɲʍɻ� ɲʆɳɷɸɿʇɻʎ� ʋʌʉʍʘʌɿʆʉʑ� ɲʆɲɷʊʖʉʐ͕�
ʅɲɺʀ� ʅɸ�ɲʆʏʀɶʌɲʔʉ� ʏʉʐ�ʋʌɲʃʏɿʃʉʑ� ʏɻʎ� ɷɿɲɷɿʃɲʍʀɲʎ� ɸʄɹɶʖʉʐ� ʃɲɿ�ɲʇɿʉʄʊɶɻʍɻʎ� ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͕�ʍɸ�ʊʄʉʐʎ�
ʏʉʐʎ� ʋʌʉʍʔɹʌʉʆʏɸʎ� ɼ� ʍʏʉʐʎ� ʍʐʅʅɸʏɹʖʉʆʏɸʎ� ʃɲɿ� ʅɸ� ʃɳɽɸ� ʋʌʊʍʔʉʌʉ� ʏʌʊʋʉ͕� ʊʋʘʎ� ʅɸ� ʏɻʄɸʉʅʉɿʉʏʐʋʀɲ͕�
ɻʄɸʃʏʌʉʆɿʃʊ� ʏɲʖʐɷʌʉʅɸʀʉ� ʃ͘ʄʋ͕͘� ɸʋʀ� ɲʋʉɷɸʀʇɸɿ͘� Ⱦɲʏɳ� ʏɻʆ� ɻʅɸʌʉʅɻʆʀɲ� ʏɻʎ� ʐʋʊʗɻ�
ɸɿɷʉʋʉʀɻʍɻʎͬɲʆɲʃʉʀʆʘʍɻʎ�ɸʀʆɲɿ�ɲʋʉɷɸʃʏʊ�ʊʏɿ�ʉɿ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ�ɹʖʉʐʆ�ʄɳɴɸɿ�ʋʄɹʉʆ�ʋʄɼʌɻ�ɶʆʙʍɻ�ɸʋʀ�ʏɻʎ�
ɲʋʊʔɲʍɻʎ�ɶɿɲ�ʏʉ�ɸʆ��ʄʊɶʘ�ʍʏɳɷɿʉ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ͘�ɏʎ�ɸʃ�ʏʉʑʏʉʐ͕�ɻ�ɸʆ�ʄʊɶʘ�ɻʅɸʌʉʅɻʆʀɲ�ɲʋʉʏɸʄɸʀ�ʃɲɿ�ʏʉ�
ʖʌʉʆɿʃʊ� ʍɻʅɸʀʉ� ɲʋʊ� ʏʉ� ʉʋʉʀʉ� ʐʋʉʄʉɶʀɺɸʏɲɿ� ɻ� ʆʊʅɿʅɻ� ʋʌʉɽɸʍʅʀɲ� ɶɿɲ� ʏɻʆ� ɳʍʃɻʍɻ� ʏʐʖʊʆ� ɸʆʍʏɳʍɸʘʆ� ʹ�
ʋʌʉʍʔʐɶʙʆ͘�

Ⱦɲʏɳ� ʏɻʎ�ɲʆʘʏɹʌʘ�ɲʋʊʔɲʍɻʎ� ʖʘʌɸʀ� ɹʆʍʏɲʍɻ͕� ʍʑʅʔʘʆɲ�ʅɸ� ʏʉ�ɳʌɽʌʉ� ϭϮϳ� ʏʉʐ�Ɂ͘ϰϰϭϮͬϭϲ͘�ȸ�ʋʌʉɽɸʍʅʀɲ�
ɳʍʃɻʍɼʎ�ʏɻʎ�ɸʀʆɲɿ�ʋɹʆʏɸ�;ϱͿ�ɻʅɹʌɸʎ�ɲʋʊ�ʏɻʆ�ʃʉɿʆʉʋʉʀɻʍɼ�ʏɻʎ�ʍʏʉʆ�ɸʆɷɿɲʔɸʌʊʅɸʆʉ�ʉɿʃʉʆʉʅɿʃʊ�ʔʉʌɹɲ͘�ȳɿɲ�
ʏʉ�ʋɲʌɲɷɸʃʏʊ�ʏɻʎ�ɳʍʃɻʍɻʎ�ɹʆʍʏɲʍɻʎ�ɲʋɲɿʏɸʀʏɲɿ�ʅɸ�ʏɻʆ�ʃɲʏɳɽɸʍɼ��ʏɻʎ�ɻ�ʃɲʏɲɴʉʄɼ�ʋɲʌɲɴʊʄʉʐ�ʐʋɹʌ�ʏʉʐ�
ȴɻʅʉʍʀʉʐ� ʋʉʍʉʑ� ʀʍʉʐ� ʅɸ� ʏʉ� ɹʆɲ� ʏʉɿʎ� ɸʃɲʏʊ� ;ϭйͿ� ɸʋʀ� ʏɻʎ� ɸʃʏɿʅʙʅɸʆɻʎ� ɲʇʀɲʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ʊʋʘʎ�
ʋʌʉɴʄɹʋɸʏɲɿ�ʍʏɻʆ�ʋɲʌɳɶʌɲʔʉ�Ϯ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϮϳ�ʏʉʐ�Ɂ͘ϰϰϭϮͬϮϬϭϲ͘�

Ϯ͘Ϯ͘�Ʌʌʊʍʃʄɻʍɻ�ʐʋʉɴʉʄɼʎ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʃɲʏɲʃʑʌʘʍɻʎ�ʹ�ȴɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʃɲʏɲʃʑʌʘʍɻʎ�

ɀɸʏɳ�ʏɻʆ�ɸʆɻʅɹʌʘʍɻ�ʏʘʆ�ʍʐʅʅɸʏɸʖʊʆʏʘʆ�ʋɸʌʀ�ʏɻʎ�ɸʃɷʉɽɸʀʍɲʎ�ɲʋʊ�ʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɲʋʊʔɲʍɻʎ�ɶɿɲ�
ʏʉ�ʍʏɳɷɿʉ�ʏɻʎ�ɲʋʉʍʔʌɳɶɿʍɻʎ�ʃɲɿ�ʏɻʎ�ɲʇɿʉʄʊɶɻʍɻʎ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ�ʃɲɿ�ʅɸʏɳ�ʏɻʆ�ɳʋʌɲʃʏɻ�ʋɲʌɹʄɸʐʍɻ�ʏʉʐ�
ʖʌʊʆʉʐ� ʐʋʉɴʉʄɼʎ� ɸʆʍʏɳʍɸʘʆ� ɼ� ʏɻʆ� ʍɸ� ʋɸʌʀʋʏʘʍɻ� ʐʋʉɴʉʄɼʎ� ʏʉʐʎ� ɸʇɹʏɲʍɼʎ� ʏʉʐʎ� ɲʋʊ� ʏɻʆ� ɲʌʅʊɷɿɲ�
ȵʋɿʏʌʉʋɼ� ȵʆʍʏɳʍɸʘʆ͕� ʉ� ʋʌʉʍʔɹʌʘʆ͕� ʍʏʉʆ� ʉʋʉʀʉ� ʋʌʊʃɸɿʏɲɿ� ʆɲ� ɶʀʆɸɿ� ɻ� ʃɲʏɲʃʑʌʘʍɻ� ;ͨʋʌʉʍʘʌɿʆʊʎ�
ɲʆɳɷʉʖʉʎͩͿ͕� ʃɲʄɸʀʏɲɿ� ʆɲ� ʐʋʉɴɳʄʄɸɿ� ɸʆʏʊʎ� ʋʌʉɽɸʍʅʀɲʎ� ɷɹʃɲ� ;ϭϬͿ� ɻʅɸʌʙʆ ɲʋʊ� ʏɻʆ� ʃʉɿʆʉʋʉʀɻʍɻ� ʏɻʎ�
ʍʖɸʏɿʃɼʎ�ɸɿɷʉʋʉʀɻʍɻʎ�ʍɸ�ɲʐʏʊʆ͕�ʏɲ�ʋʌʘʏʊʏʐʋɲ�ɼ�ɲʆʏʀɶʌɲʔɲ�ʋʉʐ�ɸʃɷʀɷʉʆʏɲɿ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏɿʎ�ɷɿɲʏɳʇɸɿʎ�ʏʉʐ�
ɳʌɽʌʉʐ� ϭ� ʏʉʐ� ʆ͘� ϰϮϱϬͬϮϬϭϰ� ;Ȱʚ� ϳϰͿ� ʊʄʘʆ� ʏʘʆ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ʋʉʐ� ʋɸʌɿɶʌɳʔʉʆʏɲɿ� ʍʏɻʆ� ʋɲʌɳɶʌɲʔʉ�
ϭ͘ϭ͘ϱ͘Ϯ͘�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ȴɿɲʃɼʌʐʇɻʎ͕�ʘʎ�ɲʋʉɷɸɿʃʏɿʃɳ�ʍʏʉɿʖɸʀɲ�ɶɿɲ�ʏɻ�ʅɻ�ʍʐʆɷʌʉʅɼ�ʏʘʆ�ʄʊɶʘʆ�ɲʋʉʃʄɸɿʍʅʉʑ�
ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϭ͘ϭ͘ϯ�ʏɻʎ�ȴɿɲʃɼʌʐʇɻʎ͕�ʃɲɽʙʎ�ʃɲɿ�ɶɿɲ�ʏɻʆ�ʋʄɼʌʘʍɻ�ʏʘʆ�ʃʌɿʏɻʌʀʘʆ�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϭ͘ϭ͘ϰ͘�

Ɉɲ�ɲʆʘʏɹʌʘ�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʏʉʐ�ʋʌʉʍʘʌɿʆʉʑ�ɲʆɲɷʊʖʉʐ�ʐʋʉɴɳʄʄʉʆʏɲɿ�ʍɸ�ʍʔʌɲɶɿʍʅɹʆʉ�
ʔɳʃɸʄʉ�ʅɸ�ʍɼʅɲʆʍɻ�ͨȴɿʃɲɿʉʄʉɶɻʏɿʃɳ�Ⱦɲʏɲʃʑʌʘʍɻʎ͕ͩ�ʍɸ�ɷʑʉ�ɲʆʏʀʏʐʋɲ͕�ɹʆɲ�ʋʌʘʏʊʏʐʋʉ�ʃɲɿ�ɹʆɲ�ɲʆʏʀɶʌɲʔʉ�
ʍʏʉ�Ɉʅɼʅɲ�ȳʌɲʅʅɲʏɸʀɲʎ�ʃɲɿ�Ʌʄɻʌʉʔʊʌɻʍɻʎ�Ʌʉʄɿʏʙʆ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͘��
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ȸ�ɲʌʅʊɷɿɲ�ȵʋɿʏʌʉʋɼ͕�ʋʌʉɴɲʀʆɸɿ�ʍʏɻʆ�ɲʋʉʍʔʌɳɶɿʍɻ�ʏʉʐ�ʔɲʃɹʄʉʐ�ʏʘʆ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʏʉʐ�ʋʌʉʍʔɹʌʉʆʏɲ�
ʍʏʉʆ� ʉʋʉʀʉ� ʋʌʊʃɸɿʏɲɿ� ʆɲ� ɶʀʆɸɿ� ɻ� ʃɲʏɲʃʑʌʘʍɻ� ;ͨʋʌʉʍʘʌɿʆʊʎ� ɲʆɳɷʉʖʉʎͩͿ͕� ʏɻʆ� ɻʅɸʌʉʅɻʆʀɲ� ʃɲɿ� ʙʌɲ� ʋʉʐ�
ʉʌʀɺɸʏɲɿ� ʅɸ� ʋʌʊʍʃʄɻʍɻ� ʹ� ɲʆɲʃʉʀʆʘʍɻ͘� ȸ� ɲʌʅʊɷɿɲ� ȵʋɿʏʌʉʋɼ� ʋʌʉɴɲʀʆɸɿ� ʍʏɻʆ� ɲʇɿʉʄʊɶɻʍɼ� ʏʉʐʎ� ɶɿɲ� ʏɻʆ�
ʋʄɻʌʊʏɻʏɲ� ʃɲɿ� ʆʉʅɿʅʊʏɻʏɳ� ʏʉʐʎ͕� ɹʖʉʆʏɲʎ� ʅʉʆʉɶʌɳʗɸɿ� ʃɲɿ� ʍʔʌɲɶʀʍɸɿ� ʊʄɲ� ʏɲ� ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ� ʋʉʐ�
ʐʋʉɴɳʄʄʉʆʏɲɿ�ʃɲʏɳ�ʏʉ�ʍʏɳɷɿʉ�ɲʐʏʊ͘�

Ȱʆ�ɷɸʆ�ʋʌʉʍʃʉʅɿʍɽʉʑʆ�ʏɲ�ʋɲʌɲʋɳʆʘ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ɼ�ʐʋɳʌʖʉʐʆ�ɸʄʄɸʀʗɸɿʎ�ʍɸ�ɲʐʏɳ�ʋʉʐ�ʐʋʉɴʄɼɽɻʃɲʆ͕�
ʃɲɿ� ʉ� ʋʌʉʍʘʌɿʆʊʎ� ɲʆɳɷʉʖʉʎ� ʐʋʉɴɳʄʄɸɿ� ɸʆʏʊʎ� ʏɻʎ� ʋʌʉɽɸʍʅʀɲʎ� ʏʘʆ� ɷɹʃɲ� ;ϭϬͿ� ɻʅɸʌʙʆ� ɲʀʏɻʅɲ� ʋʌʉʎ� ʏʉ�
ɲʌʅʊɷɿʉ�ʊʌɶɲʆʉ�ɲʇɿʉʄʊɶɻʍɻʎ�ɶɿɲ�ʏɻʆ�ʋɲʌɳʏɲʍɻ�ʏɻʎ�ʋʌʉɽɸʍʅʀɲʎ�ʐʋʉɴʉʄɼʎ͕�ʍʐʆʉɷɸʐʊʅɸʆʉ�ʅɸ�ɲʋʉɷɸɿʃʏɿʃɳ�
ɹɶɶʌɲʔɲ�ɲʋʊ�ʏɲ�ʉʋʉʀɲ�ɲʋʉɷɸɿʃʆʑɸʏɲɿ�ʊʏɿ�ɹʖɸɿ�ɲɿʏɻɽɸʀ�ʏɻ�ʖʉʌɼɶɻʍɻ�ʏʘʆ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ͕�ʋɲʌɲʏɸʀʆɸʏɲɿ�ɻ��
ʋʌʉɽɸʍʅʀɲ� ʐʋʉɴʉʄɼʎ� ʏʘʆ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ɶɿɲ� ʊʍʉ� ʖʌʊʆʉ� ɲʋɲɿʏɻɽɸʀ� ɶɿɲ� ʏɻ� ʖʉʌɼɶɻʍɼ� ʏʉʐʎ� ɲʋʊ� ʏɿʎ�
ɲʌʅʊɷɿɸʎ�ɲʌʖɹʎ͘��

Ȱʆ� ʃɲʏɳ� ʏʉʆ� ɹʄɸɶʖʉ� ʏʘʆ� ʋɲʌɲʋɳʆʘ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ɷɿɲʋɿʍʏʘɽɸʀ� ʊʏɿ� ʏɲ� ʍʏʉɿʖɸʀɲ� ʋʉʐ� ɷɻʄʙɽɻʃɲʆ� ɸʀʆɲɿ�
ʗɸʐɷɼ�ɼ�ɲʆɲʃʌɿɴɼ͕�ɲʋʉʌʌʀʋʏɸʏɲɿ�ɻ�ʋʌʉʍʔʉʌɳ�ʏʉʐ�ʋʌʉʍʘʌɿʆʉʑ�ɲʆɲɷʊʖʉʐ͕�ʅɸ�ʏɻʆ�ɸʋɿʔʑʄɲʇɻ�ʏʉʐ�ɳʌɽʌʉʐ�
ϭϬϰ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ʃɲɿ�ɻ�ʃɲʏɲʃʑʌʘʍɻ�ɶʀʆɸʏɲɿ�ʍʏʉʆ�ʋʌʉʍʔɹʌʉʆʏɲ�ʋʉʐ�ʐʋɹɴɲʄɸ�ʏɻʆ�ɲʅɹʍʘʎ�ʖɲʅɻʄʊʏɸʌɻ�
ʏɿʅɼ͕� ʖʘʌʀʎ� ʆɲ� ʄɲʅɴɳʆɸʏɲɿ� ʐʋʊʗɻ� ɻ� ʋʌʉʍʔʉʌɳ� ʏʉʐ� ʋʌʉʍʔɹʌʉʆʏʉʎ� ʋʉʐ� ɲʋʉʌʌʀʔɽɻʃɸ͘� Ȱʆ� ʃɲʆɹʆɲʎ� ɲʋʊ�
ʏʉʐʎ�ʋʌʉʍʔɹʌʉʆʏɸʎ�ɷɸʆ�ʐʋɹɴɲʄɸ�ɲʄɻɽɼ�ɼ�ɲʃʌɿɴɼ�ɷɼʄʘʍɻ�ɻ�ɷɿɲɷɿʃɲʍʀɲ�ɲʆɳɽɸʍɻʎ�ʅɲʏɲɿʙʆɸʏɲɿ͘�

Ȱʆ� ʉ� ʋʌʉʍʘʌɿʆʊʎ� ɲʆɳɷʉʖʉʎ� ɷɸʆ� ʐʋʉɴɳʄɸɿ� ʍʏʉ� ʋʌʉʃɲɽʉʌɿʍʅɹʆʉ� ʖʌʉʆɿʃʊ� ɷɿɳʍʏɻʅɲ� ʏɲ� ɲʋɲɿʏʉʑʅɸʆɲ�
ʋʌʘʏʊʏʐʋɲ�ɼ�ɲʆʏʀɶʌɲʔɲ͕�ʏʘʆ�ʋɲʌɲʋɳʆʘ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ͕�ɲʋʉʌʌʀʋʏɸʏɲɿ�ɻ�ʋʌʉʍʔʉʌɳ�ʃɲɿ�ɻ�ʃɲʏɲʃʑʌʘʍɻ�
ɶʀʆɸʏɲɿ� ʍʏʉʆ� ʋʌʉʍʔɹʌʉʆʏɲ� ʋʉʐ� ʐʋɹɴɲʄɸ� ʏɻʆ� ɲʅɹʍʘʎ� ʖɲʅɻʄʊʏɸʌɻ� ʏɿʅɼ͕� ʖʘʌʀʎ� ʆɲ� ʄɲʅɴɳʆɸʏɲɿ� ʐʋʊʗɻ� ɻ�
ʋʌʉʍʔʉʌɳ�ʏʉʐ�ʋʌʉʍʔɹʌʉʆʏʉʎ�ʋʉʐ�ɲʋʉʌʌʀʔɽɻʃɸ͘�Ȱʆ�ʃɲʆɹʆɲʎ�ɲʋʊ�ʏʉʐʎ�ʋʌʉʍʔɹʌʉʆʏɸʎ�ɷɸʆ�ʋʌʉʍʃʉʅʀɺɸɿ�ɹʆɲ�
ɼ�ʋɸʌɿʍʍʊʏɸʌɲ�ɲʋʊ�ʏɲ�ɲʋɲɿʏʉʑʅɸʆɲ�ɹɶɶʌɲʔɲ�ʃɲɿ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ͕�ɻ�ɷɿɲɷɿʃɲʍʀɲ�ʅɲʏɲɿʙʆɸʏɲɿ͘�

Ȱʆ�ɲʋʊ�ʏɲ�ʋɲʌɲʋɳʆʘ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʋʉʐ�ʋʌʉʍʃʉʅʀʍɽɻʃɲʆ�ʆʉʅʀʅʘʎ�ʃɲɿ�ɸʅʋʌʉɽɹʍʅʘʎ͕�ɲʋʉɷɸɿʃʆʑɸʏɲɿ�ɻ�
ʍʐʆɷʌʉʅɼ�ʏʘʆ�ʄʊɶʘʆ�ɲʋʉʃʄɸɿʍʅʉʑ�ʏʘʆ�ɳʌɽʌʘʆ�ϳϯ�ʃɲɿ�ϳϰ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�ɲʋʉʌʌʀʋʏɸʏɲɿ�ɻ�ʋʌʉʍʔʉʌɳ�
ʏʉʐ�ʋʌʉʍʘʌɿʆʉʑ�ɲʆɲɷʊʖʉʐ�ʃɲɿ�ʅɸ�ʏɻʆ�ɸʋɿʔʑʄɲʇɻ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϬϰ�ʏʉʐ�ʀɷɿʉʐ�ʆʊʅʉʐ͕�ɻ�ʃɲʏɲʃʑʌʘʍɻ�ɶʀʆɸʏɲɿ�
ʍʏʉʆ�ʋʌʉʍʔɹʌʉʆʏɲ�ʋʉʐ�ʐʋɹɴɲʄɸ�ʏɻʆ�ɲʅɹʍʘʎ�ʖɲʅɻʄʊʏɸʌɻ�ʏɿʅɼ͕�ʖʘʌʀʎ�ʆɲ�ʄɲʅɴɳʆɸʏɲɿ�ʐʋʊʗɻ�ɻ�ʋʌʉʍʔʉʌɳ�
ʏʉʐ�ʋʌʉʍʔɹʌʉʆʏʉʎ�ʋʉʐ�ɲʋʉʌʌʀʔɽɻʃɸ͘�Ȱʆ� ʃɲʆɹʆɲʎ�ɲʋʊ� ʏʉʐʎ�ʋʌʉʍʔɹʌʉʆʏɸʎ�ɷɸʆ�ɲʋʉɷɸʀʇɸɿ�ʊʏɿ�ʋʄɻʌʉʀ� ʏɲ�
ɲʆʘʏɹʌʘ�ʃʌɿʏɼʌɿɲ͕�ɻ�ɷɿɲɷɿʃɲʍʀɲ�ʅɲʏɲɿʙʆɸʏɲɿ͘�

ȸ�ɷɿɲɷɿʃɲʍʀɲ�ɸʄɹɶʖʉʐ�ʏʘʆ�ʋɲʌɲʋɳʆʘ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʉʄʉʃʄɻʌʙʆɸʏɲɿ�ʅɸ�ʏɻ�ʍʑʆʏɲʇɻ�ʋʌɲʃʏɿʃʉʑ�ɲʋʊ�ʏɻʆ�
ȵʋɿʏʌʉʋɼ� ʏʉʐ� ɷɿɲɶʘʆɿʍʅʉʑ͕� ʍʏʉ� ʉʋʉʀʉ� ɲʆɲɶʌɳʔɸʏɲɿ� ɻ� ʏʐʖʊʆ� ʍʐʅʋʄɼʌʘʍɻ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ʃɲʏɳ� ʏɲ�
ʉʌɿɺʊʅɸʆɲ� ʍʏɻʆ� ʋɲʌ͘� Ϯ� ʏʉʐ� ɳʌɽʌʉʐ� ϭϬϯ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ� ʃɲɿ� ʏɻ� ɷɿɲɴʀɴɲʍɻ� ʏʉʐ� ʔɲʃɹʄʉʐ� ʍʏʉ�
ɲʋʉʔɲɿʆʊʅɸʆʉ� ʊʌɶɲʆʉ� ʏɻʎ� Ȱʆɲɽɹʏʉʐʍɲʎ� Ȱʌʖɼʎ� ɶɿɲ� ʏɻ� ʄɼʗɻ� ɲʋʊʔɲʍɻʎ� ɸʀʏɸ� ɶɿɲ� ʏɻʆ� ʃɲʏɲʃʑʌʘʍɻ� ʏɻʎ�
ʍʑʅɴɲʍɻʎ� ɸʀʏɸ� ɶɿɲ� ʏɻ� ʅɲʏɲʀʘʍɻ� ʏɻʎ� ɷɿɲɷɿʃɲʍʀɲʎ� ɸʀʏɸ� ɶɿɲ� ʏɻʆ� ʃɼʌʐʇɻ� ʏʉʐ� ʋʌʉʍʘʌɿʆʉʑ� ɲʆɲɷʊʖʉʐ� ʘʎ�
ɸʃʋʏʙʏʉʐ͘� ȵʋɿʍɻʅɲʀʆɸʏɲɿ� ʊʏɿ͕� ɻ� ɲʌʅʊɷɿɲ� ȵʋɿʏʌʉʋɼ� ʏʉʐ� ɷɿɲɶʘʆɿʍʅʉʑ͕� ʅɸ� ɲɿʏɿʉʄʉɶɻʅɹʆɻ� ɸɿʍɼɶɻʍɼ� ʏɻʎ͕�
ʅʋʉʌɸʀ�ʆɲ�ʋʌʉʏɸʀʆɸɿ͗�

ɲ͘�Ⱦɲʏɲʃʑʌʘʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʍʏʉʆ�ʋʌʉʍʘʌɿʆʊ�ɲʆɳɷʉʖʉ͘�

ɴ͘�Ȱʋʊʌʌɿʗɻ�ʏɻʎ�ʋʌʉʍʔʉʌɳʎ�ʏʉʐ�ʋʌʉʍʘʌɿʆʉʑ�ɲʆɲɷʊʖʉʐ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʊʍɲ�ʉʌʀɺʉʆʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�
ϭϬϯ� ʃɲɿ� ʃɼʌʐʇɻ� ʏʉʐ� ɲʆɲɷʊʖʉʐ� ʘʎ� ɹʃʋʏʘʏʉʐ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɻʆ� ʋɲʌ͘� ϱ� ʏʉʐ� ɳʌɽʌʉʐ� ϭϬϱ� � ʏʉʐ� ʆ͘�
ϰϰϭϮͬϮϬϭϲ͘�

ɶ͘� Ⱦɲʏɲʃʑʌʘʍɻ� ʏɻʎ� ɸʆ� ʄʊɶʘ� ʐʋɻʌɸʍʀɲʎ� ʍʏʉʆ� ʋʌʉʍʔɹʌʉʆʏɲ� ʋʉʐ� ʐʋɹɴɲʄɸ� ʏɻ� ɷɸʑʏɸʌɻ� ʍɸ� ʍɸɿʌɳ�
ʋʄɹʉʆ� ʍʐʅʔɹʌʉʐʍɲ� ɲʋʊ�ʉɿʃʉʆʉʅɿʃɼ� ɳʋʉʗɻ� ʋʌʉʍʔʉʌɳ� ɴɳʍɸɿ� ʏɿʅɼʎ͕� ʊʏɲʆ� ɷɿɲʋɿʍʏʘɽɸʀ� ʃɲʏɳ� ʏʉʆ�
ʍʖɸʏɿʃʊ� ɹʄɸɶʖʉ� ʊʏɿ� ʉ� ʋʌʉʍʔɹʌʘʆ� ʋʉʐ� ʐʋɹɴɲʄɸ� ʏɻʆ� ʋʄɹʉʆ� ʍʐʅʔɹʌʉʐʍɲ� ɲʋʊ� ʉɿʃʉʆʉʅɿʃɼ� ɳʋʉʗɻ�
ʋʌʉʍʔʉʌɳ�ɴɳʍɸɿ�ʏɿʅɼʎ�ɷɸʆ�ʏɻʌɸʀ�ʏɿʎ�ɿʍʖʑʉʐʍɸʎ�ʐʋʉʖʌɸʙʍɸɿʎ͕�ʊʋʘʎ�ɲʐʏɹʎ�ʋʌʉɴʄɹʋʉʆʏɲɿ�ʍʏɻʆ�ʋɲʌ͘�
Ϯ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϴ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ʃɲɿ�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɳʌɽʌʉ�ϳϭ�ʏʉʐ�ɿɷʀʉʐ�ʆʊʅʉʐ͘�

ɷ͘� Ⱦɲʏɲʃʑʌʘʍɻ� ʏɻʎ� ʋɲʌʉʖɼʎ� ʐʋɻʌɸʍʀɲʎ� ɶɿɲ� ʉʄʊʃʄɻʌɻ� ʏɻʆ� ʋʉʍʊʏɻʏɲ� ɼ� ɶɿɲ� ʅɸɶɲʄʑʏɸʌɻ� ʅɹʖʌɿ�
ʋʉʍʉʍʏʉʑ�ϯϬй�ɼ�ɶɿɲ�ʅɿʃʌʊʏɸʌɻ�ʋʉʍʊʏɻʏɲ�ʅɹʖʌɿ�ʋʉʍʉʍʏʉʑ�ϱϬй͕�ʍʑʅʔʘʆɲ�ʅɸ�ʊʍɲ�ʉʌʀɺʉʆʏɲɿ�ʍʏʉ�
ɳʌɽʌʉ� ϭϬϱ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͕� ʖʘʌʀʎ� ʆɲ� ʐʋɳʌʇɸɿ� ɲʄʄɲɶɼ� ʍʏɻʆ� ʋʌʉʒʋʉʄʉɶɿʍɽɸʀʍɲ� ɲʇʀɲ͘� ȳɿɲ�
ʃɲʏɲʃʑʌʘʍɻ�ʅɹʌʉʐʎ�ʏɻʎ�ʋʉʍʊʏɻʏɲʎ�ʃɳʏʘ�ʏʉʐ�ʃɲɽʉʌɿɺʊʅɸʆʉʐ�ʘʎ�ɲʆʘʏɹʌʘ�ʋʉʍʉʍʏʉʑ͕�ɲʋɲɿʏɸʀʏɲɿ�
ʋʌʉɻɶʉʑʅɸʆɻ�ɲʋʉɷʉʖɼ�ɲʋʊ�ʏʉʆ�ʋʌʉʍʘʌɿʆʊ�ɲʆɳɷʉʖʉ͘�

ɸ͘�ɀɲʏɲʀʘʍɻ�ʏʘʆ�ɲʋʉʏɸʄɸʍʅɳʏʘʆ� ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʊʍɲ�ʉʌʀɺʉʆʏɲɿ�ʍʏɲ�ɳʌɽʌɲ�ϭϬϯ�
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ʃɲɿ�ϭϬϲ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘�

ʍʏ͘� ɇɸ� ʋɸʌʀʋʏʘʍɻ� ʋʉʐ� ɷɿɲʋɿʍʏʘɽɸʀ� ʍʔɳʄʅɲ� ɼ� ʋɲʌɳʄɸɿʗɻ� ʍɸ� ʉʋʉɿʉɷɼʋʉʏɸ� ʍʏɳɷɿʉ� ʏɻʎ�
ɷɿɲɶʘʆɿʍʏɿʃɼʎ�ɷɿɲɷɿʃɲʍʀɲʎ͕� ʏɻ�ʅɸʌɿʃɼ�ɲʃʑʌʘʍɻ�ʏɻʎ�ɷɿɲɷɿʃɲʍʀɲʎ�ɼ�ʏɻʆ�ɲʆɲʅʊʌʔʘʍɻ�ɲʆɳʄʉɶɲ�ʅɸ�
ʏʉ� ɲʋʉʏɹʄɸʍʅɳ� ʏɻʎ� ɼ� ʏɻʆ� ɸʋɲʆɳʄɻʗɻ� ɲʋʊ� ʏʉ� ʍɻʅɸʀʉ� ʋʉʐ� ɸʅʔɿʄʉʖʙʌɻʍɸ� ʏʉ� ʍʔɳʄʅɲ� ɼ� ɻ�
ʋɲʌɳʄɸɿʗɻ͘�

ɺ͘�Ɉɻʆ�ʋʌʉʍʔʐɶɼ�ʍʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ʅɸ�ɷɿɲʋʌɲɶʅɳʏɸʐʍɻ�ʖʘʌʀʎ�ʋʌʉɻɶʉʑʅɸʆɻ�ɷɻʅʉʍʀɸʐʍɻ�ʍʑʅʔʘʆɲ�
ʅɸ�ʊʍɲ�ʉʌʀɺʉʆʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�ϯϮ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘�

ɇʑʅʔʘʆɲ� ʅɸ� ʏʉ� ɳʌɽʌʉ� ϭϭϳ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϭϲ� ɻ� ʐʋʉɴʉʄɼ� ʅɿɲʎ� ʋʌʉʍʔʉʌɳʎ� ɷɸʆ� ɲʋʉʏɸʄɸʀ� ʃʙʄʐʅɲ� ɶɿɲ� ʏɻ�
ʍʐʆɹʖɿʍɻ�ʏɻʎ�ɷɿɲɷɿʃɲʍʀɲʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ�ʃɲɿ�ʏɻʆ�ɲʆɳɽɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�

Ɉɲ� ɲʋʉʏɸʄɹʍʅɲʏɲ� ʏʉʐ� ɸʄɹɶʖʉʐ� ʏʘʆ� ʋɲʌɲʋɳʆʘ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ʃɲɿ� ʏɻʎ� ɸɿʍɼɶɻʍɻʎ� ʏɻʎ� ȵʋɿʏʌʉʋɼʎ�
ɸʋɿʃʐʌʙʆʉʆʏɲɿ� ʅɸ� ʏɻʆ� ɲʋʊʔɲʍɻ� ʃɲʏɲʃʑʌʘʍɻʎ� ʏʉʐ� ɳʌɽʌʉʐ� ϭϬϱ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͕� ɻ� ʉʋʉʀɲ� ʅɲɺʀ� ʅɸ� ʏʉ�
ʋʌɲʃʏɿʃʊ�ʏɻʎ�ʍʖɸʏɿʃɼʎ�ʍʐʆɸɷʌʀɲʍɻʎ�ʃʉɿʆʉʋʉɿɸʀʏɲɿ�ʅɸ�ʃɳɽɸ�ʋʌʊʍʔʉʌʉ�ʏʌʊʋʉ�ʍɸ�ʃɳɽɸ�ʋʌʉʍʔɹʌʉʆʏɲ�ɸʃʏʊʎ
ɲʋʊ�ʏʉʆ�ʋʌʉʍʘʌɿʆʊ�ɲʆɳɷʉʖʉ͘�

Ʉʍʉɿ� ɷɸʆ� ɹʖʉʐʆ� ɲʋʉʃʄɸɿʍʏɸʀ� ʉʌɿʍʏɿʃɳ� ʄɲʅɴɳʆʉʐʆ� ɶʆʙʍɻ� ʏʘʆ� ʋɲʌɲʋɳʆʘ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ʋʉʐ�
ʃɲʏɲʏɹɽɻʃɲʆ͕� ʃɲʏɳ� ʏɲ� ʉʌɿɺʊʅɸʆɲ� ʍʏɻʆ� ʋɲʌʉʑʍɲ� ȴɿɲʃɼʌʐʇɻ� ʃɲɿ� ʍʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏʉʐ� ɳʌɽʌʉʐ� ϭϬϯ� ʏʉʐ� ʆ͘�
ϰϰϭϮͬϮϬϭϲ͘�

Ⱦɲʏɳ� ʏɻʎ� ɲʆʘʏɹʌʘ� ɲʋʊʔɲʍɻʎ� ʖʘʌɸʀ� ɹʆʍʏɲʍɻ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɻʆ� ʋɲʌɳɶʌɲʔʉ� Ϯ͘ϰ͘� ʏɻʎ� ʋɲʌʉʑʍɲʎ͘� ȸ�
ʋʌʉɽɸʍʅʀɲ�ɳʍʃɻʍɼʎ�ʏɻʎ�ɸʀʆɲɿ�ʋɹʆʏɸ�;ϱͿ�ɻʅɹʌɸʎ�ɲʋʊ�ʏɻʆ�ʃʉɿʆʉʋʉʀɻʍɼ�ʏɻʎ�ʍʏʉʆ�ɸʆɷɿɲʔɸʌʊʅɸʆʉ�ʉɿʃʉʆʉʅɿʃʊ�
ʔʉʌɹɲ͘�

Ϯ͘ϯ͘� Ⱦɲʏɲʃʑʌʘʍɻ�ʹ�ʍʑʆɲʗɻ�ʍʑʅɴɲʍɻʎ�

ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʃʉɿʆʉʋʉɿɸʀ�ɲʅɹʍʘʎ�ʏɻʆ�ɲʋʊʔɲʍɻ�ʃɲʏɲʃʑʌʘʍɻʎ͕�ʅɲɺʀ�ʅɸ�ɲʆʏʀɶʌɲʔʉ�ʏʉʐ�ʋʌɲʃʏɿʃʉʑ�ʏɻʎ�
ɷɿɲɷɿʃɲʍʀɲʎ�ɸʄɹɶʖʉʐ�ʃɲɿ�ɲʇɿʉʄʊɶɻʍɻʎ�ʏʘʆ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ�ʃɲʏɲʃʑʌʘʍɻʎ͕�ʍɸ�ʃɳɽɸ�ʋʌʉʍʔɹʌʉʆʏɲ�ʋʉʐ�ɷɸʆ�
ɹʖɸɿ�ɲʋʉʃʄɸɿʍʏɸʀ�ʉʌɿʍʏɿʃɳ�ɸʃʏʊʎ�ɲʋʊ�ʏʉʆ�ʋʌʉʍʘʌɿʆʊ�ɲʆɳɷʉʖʉ�ʅɸ�ʃɳɽɸ�ʋʌʊʍʔʉʌʉ�ʏʌʊʋʉ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�
ɳʌɽʌʉ�ϭϬϱ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘��

ȸ�ɸʆ�ʄʊɶʘ�ɲʋʊʔɲʍɻ�ɲʆɲʔɹʌɸɿ�ʏɻʆ�ʋʌʉɽɸʍʅʀɲ�ɶɿɲ�ʏɻʆ�ɲʆɲʍʏʉʄɼ�ʏɻʎ�ʍʑʆɲʗɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʍʑʅʔʘʆɲ�ʅɸ�
ʏɻʆ�ɸʋʊʅɸʆɻ�ʋɲʌɳɶʌɲʔʉ�Ϯ͘ϰ͘�

Ɉɲ� ɹʆʆʉʅɲ� ɲʋʉʏɸʄɹʍʅɲʏɲ� ʏɻʎ� ɲʋʊʔɲʍɻʎ� ʃɲʏɲʃʑʌʘʍɻʎ� ʃɲɿ� ɿɷʀʘʎ� ɻ� ʍʑʆɲʗɻ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ɸʋɹʌʖʉʆʏɲɿ�
ɸʔʊʍʉʆ�ʍʐʆʏʌɹʇʉʐʆ�ʍʘʌɸʐʏɿʃɳ�ʏɲ�ʃɳʏʘɽɿ͗�

ɲͿ�ɳʋʌɲʃʏɻ�ʋɳʌʉɷʉʎ�ʏɻʎ�ʋʌʉɽɸʍʅʀɲʎ�ɳʍʃɻʍɻʎ�ʏɻʎ�ɹʆʍʏɲʍɻʎ�ʏʉʐ�ɳʌɽʌʉʐ�ϯϯϯȰ�ʃɲɿ�ʍɸ�ʋɸʌʀʋʏʘʍɻ�ɳʍʃɻʍɻʎ͕�
ɻ� ɹʃɷʉʍɻ� ɲʋʊʔɲʍɻʎ� ɸʋʀ� ɲʐʏɼʎ� ɼ� ɻ� ʋɳʌʉɷʉʎ� ɳʋʌɲʃʏɻʎ� ʏɻʎ� ʋʌʉɽɸʍʅʀɲʎ� ʏʉʐ� ʋʌʙʏʉʐ� ɸɷɲʔʀʉʐ� ʏɻʎ�
ʋɲʌɲɶʌɳʔʉʐ�Ϯ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϮϳ͕�

ɴͿ� ʃʉɿʆʉʋʉʀɻʍɻ� ʏɻʎ�ɲʋʊʔɲʍɻʎ� ʃɲʏɲʃʑʌʘʍɻʎ�ʍʏʉʆ�ʋʌʉʍʘʌɿʆʊ�ɲʆɳɷʉʖʉ͕� ɸʔʊʍʉʆ�ʉ� ʏɸʄɸʐʏɲʀʉʎ�ʐʋʉɴɳʄɸɿ͕�
ɹʋɸɿʏɲ�ɲʋʊ�ʍʖɸʏɿʃɼ�ʋʌʊʍʃʄɻʍɻ͕�ʐʋɸʑɽʐʆɻ�ɷɼʄʘʍɻ͕�ʋʉʐ�ʐʋʉɶʌɳʔɸʏɲɿ�ʃɲʏɳ�ʏɲ�ʉʌɿɺʊʅɸʆɲ�ʍʏʉ�ɳʌɽʌʉ�ϳϵȰ�
ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�ʍʏɻʆ�ʉʋʉʀɲ�ɽɲ�ɷɻʄʙʆɸʏɲɿ�ʊʏɿ�ɷɸʆ�ɹʖʉʐʆ�ɸʋɹʄɽɸɿ�ʍʏʉ�ʋʌʊʍʘʋʊ�ʏʉʐ�ʉʗɿɶɸʆɸʀʎ�ʅɸʏɲɴʉʄɹʎ�
ʃɲʏɳ�ʏɻʆ�ɹʆʆʉɿɲ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϬϰ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ʃɲɿ�ʅʊʆʉʆ�ʍʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʏʉʐ�ʋʌʉʍʐʅɴɲʏɿʃʉʑ�ɸʄɹɶʖʉʐ�
ɼ� ʏɻʎ� ɳʍʃɻʍɻʎ� ʋʌʉɷɿʃɲʍʏɿʃɼʎ� ʋʌʉʍʔʐɶɼʎ� ʃɲʏɳ� ʏɻʎ� ɲʋʊʔɲʍɻʎ� ʃɲʏɲʃʑʌʘʍɻʎ͘� ȸ� ʐʋɸʑɽʐʆɻ� ɷɼʄʘʍɻ�
ɸʄɹɶʖɸʏɲɿ�ɲʋʊ�ʏʉ�ɲʌʅʊɷɿʉ�ɶʆʘʅʉɷʉʏɿʃʊ�ʊʌɶɲʆʉ͕�ʏʉ�ʉʋʉʀʉ�ʍʐʆʏɳʍʍɸɿ�ʋʌɲʃʏɿʃʊ�ʋʉʐ�ʍʐʆʉɷɸʑɸɿ�ʏɻ�ʍʑʅɴɲʍɻ͘��

ɀɸʏɳ� ʏɻʆ� ɸʋɹʄɸʐʍɻ� ʏʘʆ� ɸʆʆʊʅʘʆ� ɲʋʉʏɸʄɸʍʅɳʏʘʆ� ʏɻʎ� ɲʋʊʔɲʍɻʎ� ʃɲʏɲʃʑʌʘʍɻʎ͕� ɻ� Ȱʆɲɽɹʏʉʐʍɲ� Ȱʌʖɼ�
ɸɿɷʉʋʉɿɸʀ�ʏʉʆ�ɲʆɳɷʉʖʉ�ʆɲ�ʋʌʉʍɹʄɽɸɿ�ɶɿɲ�ʏɻʆ�ʐʋʉɶʌɲʔɼ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ɽɹʏʉʆʏɳʎ�ʏʉʐ�ʋʌʉɽɸʍʅʀɲ�ʋʉʐ�ɷɸʆ�
ʅʋʉʌɸʀ�ʆɲ�ʐʋɸʌɴɲʀʆɸɿ�ʏɿʎ�ɸʀʃʉʍɿ�;ϮϬͿ�ɻʅɹʌɸʎ�ɲʋʊ�ʏɻʆ�ʃʉɿʆʉʋʉʀɻʍɻ�ʍʖɸʏɿʃɼʎ�ɹɶɶʌɲʔɻʎ�ɸɿɷɿʃɼʎ�ʋʌʊʍʃʄɻʍɻʎ͘�
Ɉʉ�ʍʐʅʔʘʆɻʏɿʃʊ�ɹʖɸɿ�ɲʋʉɷɸɿʃʏɿʃʊ�ʖɲʌɲʃʏɼʌɲ͘��

ɇʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ʉ�ɲʆɳɷʉʖʉʎ�ɷɸʆ�ʋʌʉʍɹʄɽɸɿ�ʆɲ�ʐʋʉɶʌɳʗɸɿ�ʏɻʆ�ʘʎ�ɳʆʘ�ʍʑʅɴɲʍɻ�ʅɹʍɲ�ʍʏɻʆ�ʏɸɽɸʀʍɲ�
ʋʌʉɽɸʍʅʀɲ͕� ɲʋʉʌʌʀʋʏɸʏɲɿ� ɻ� ʋʌʉʍʔʉʌɳ� ʏʉʐ� ʃɲɿ� ɲʃʉʄʉʐɽɸʀʏɲɿ� ɻ� ɷɿɲɷɿʃɲʍʀɲ� ʏʉʐ� ɳʌɽʌʉʐ� ϭϬϯ� ʏʉʐ� ʆ͘�
ϰϰϭϮͬϮϬϭϲ�ɶɿɲ�ʏʉʆ�ʋʌʉʍʔɹʌʉʆʏɲ�ʋʉʐ�ʐʋɹɴɲʄɸ�ʏɻʆ�ɲʅɹʍʘʎ�ɸʋʊʅɸʆɻ�ʋʄɹʉʆ�ʍʐʅʔɹʌʉʐʍɲ�ɲʋʊ�ʉɿʃʉʆʉʅɿʃɼ�
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ɳʋʉʗɻ�ʋʌʉʍʔʉʌɳ͘��

Ȱʆ� ʃɲʆɹʆɲʎ� ɲʋʊ� ʏʉʐʎ� ʋʌʉʍʔɹʌʉʆʏɸʎ� ɷɸʆ� ʋʌʉʍɹʄɽɸɿ� ɶɿɲ� ʏɻʆ� ʐʋʉɶʌɲʔɼ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ɻ� ɷɿɲɷɿʃɲʍʀɲ�
ɲʆɳɽɸʍɻʎ� ʅɲʏɲɿʙʆɸʏɲɿ͕� ʍʑʅʔʘʆɲ� ʅɸ� ʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ɴ͛� ʏɻʎ� ʋɲʌɲɶʌɳʔʉʐ� ϭ� ʏʉʐ� ɳʌɽʌʉʐ� ϭϬϲ� ʏʉʐ� ʆ͘�
ϰϰϭϮͬϮϬϭϲ͘�

ɇʖɹɷɿʉ�ʍʑʅɴɲʍɻʎ�ɸʋɿʍʐʆɳʋʏɸʏɲɿ�ʍʏɻʆ�ʋɲʌʉʑʍɲ�ȴɿɲʃɼʌʐʇɻ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�sȻ�ɲʐʏɼʎ͘�ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�
ʍʐʅʋʄɻʌʙʆɸɿ� ʍʏʉ� ʃɸʀʅɸʆʉ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʏɲ� ʍʏʉɿʖɸʀɲ� ʏɻʎ� ʋʌʉʍʔʉʌɳʎ� ʏʉʐ� ɲʆɲɷʊʖʉʐ͕� ʅɸ� ʏɻʆ� ʉʋʉʀɲ�
ʍʐʅʅɸʏɸʀʖɸ�ɲʐʏʊʎ�ʍʏʉʆ�ɷɿɲɶʘʆɿʍʅʊ�ʃɲɿ�ɻ�ʉʋʉʀɲ�ɹɶɿʆɸ�ɲʋʉɷɸʃʏɼ�ʅɸ�ʏɻʆ�ʃɲʏɲʃʑʌʘʍɻ�ʏʉʐ�ɲʋʉʏɸʄɹʍʅɲʏʉʎ�
ʏʉʐ� ɷɿɲɶʘʆɿʍʅʉʑ� ʍɸ� ɲʐʏʊʆ͘� ȴɸʆ� ʖʘʌɸʀ� ɷɿɲʋʌɲɶʅɳʏɸʐʍɻ� ʍʏʉ� ʃɸʀʅɸʆʉ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʋʉʐ� ɸʋɿʍʐʆɳʔɽɻʃɸ�
ʍʏɻʆ� ȴɿɲʃɼʌʐʇɻ� ʏʉʐ� ɷɿɲɶʘʆɿʍʅʉʑ͕� ʉʑʏɸ� ʃɲɽ͛� ʉɿʉʆɷɼʋʉʏɸ� ʏʌʊʋʉ� ʏʌʉʋʉʋʉʀɻʍɻ� ɼ� ʍʐʅʋʄɼʌʘʍɻ� ʏɻʎ�
ʋʌʉʍʔʉʌɳʎ�ʏʉʐ�ɲʆɲɷʊʖʉʐ͘��

Ϯ͘ϰ͘� ȵʆʍʏɳʍɸɿʎ�Ͳ�ȴɿʉɿʃɻʏɿʃɹʎ�Ʌʌʉʍʔʐɶɹʎ

Ⱦɲʏɳ�ʏɻʎ�ɷɿɲʃɼʌʐʇɻʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ�ɸʋɿʏʌɹʋɸʏɲɿ�ɹʆʍʏɲʍɻ͕�ʍɸ�ʋʌʉɽɸʍʅʀɲ�ʋʉʐ�ɸʃʏɸʀʆɸʏɲɿ�ʅɹʖʌɿ�ʏʉ�ɼʅɿʍʐ�
ʏʉʐ� ʖʌʉʆɿʃʉʑ� ɷɿɲʍʏɼʅɲʏʉʎ� ɲʋʊ� ʏɻ� ɷɻʅʉʍʀɸʐʍɻ� ʏɻʎ� ɷɿɲʃɼʌʐʇɻʎ� ʍʏʉ� Ⱦȸɀȴȸɇ� ʅɹʖʌɿ� ʏɻʆ� ʃɲʏɲʄɻʃʏɿʃɼ�
ɻʅɸʌʉʅɻʆʀɲ�ʐʋʉɴʉʄɼʎ� ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͕�ʍʑʅʔʘʆɲ�ʅɸ� ʏʉ�ɳʌɽʌʉ�ϭϮϳ� ʏʉʐ�Ɂ͘ϰϰϭϮͬϮϬϭϲ͕�ɼʏʉɿ� ɹʘʎ�ʃɲɿ� ʏɻʆ�
Ʌɹʅʋʏɻ� ϭϭ� Ȱʋʌɿʄʀʉʐ� ϮϬϭϵ͘� ȳɿɲ� ʏʉʆ� ʐʋʉʄʉɶɿʍʅʊ� ʏɻʎ� ʋʌʉɽɸʍʅʀɲʎ� ɲʐʏɼʎ� ʍʐʆʐʋʉʄʉɶʀɺʉʆʏɲɿ� ʃɲɿ� ʉɿ�
ɻʅɸʌʉʅɻʆʀɸʎ�ʏɻʎ�ɷɻʅʉʍʀɸʐʍɻʎ�ʃɲɿ�ʏɻʎ�ʐʋʉɴʉʄɼʎ�ʏʘʆ�ʋʌʉʍʔʉʌʙʆ͘�

Ƀɿ� ɸʆʍʏɳʍɸɿʎ� ʐʋʉɴɳʄʄʉʆʏɲɿ� ʐʋʊʗɻ� ʏɻʎ� ȵʋɿʏʌʉʋɼʎ�ɲʇɿʉʄʊɶɻʍɻʎ� ȵʆʍʏɳʍɸʘʆ� ʏɻʎ� Ȱʆɲɽɹʏʉʐʍɲʎ� Ȱʌʖɼʎ� ʃɲɿ�
ʃɲʏɲʏʀɽɸʆʏɲɿ�ʅɹʍɲ�ʍɸ�ʍʔʌɲɶɿʍʅɹʆʉ�ʔɳʃɸʄʉ�ʍʏʉ�Ɉʅɼʅɲ�ȳʌɲʅʅɲʏɸʀɲʎ�ʏɻʎ�ȴɿɸʑɽʐʆʍɻʎ�Ʌɸʌɿɴɳʄʄʉʆʏʉʎ�ʃɲɿ�
ɍʘʌɿʃʉʑ�ɇʖɸɷɿɲʍʅʉʑ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʍʏʉʆ�ϭʉ�ʊʌʉʔʉ��ɸʋʀ�ʏɻʎ�ȿɸʘʔ͘�ɀɸʍʉɶɸʀʘʆ�
Ϯϯϵ͕�Ɉ͘Ⱦ͘�ϭϱϰϱϭ͕�Ɂɹʉ�Ɏʐʖɿʃʊ͘��

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ɹʆʍʏɲʍɻʎ�ʃɲʏɳ�ʋʌɳʇɻʎ�ɼ�ʋɲʌɳʄɸɿʗɻʎ� ʏɻʎ�ɲʆɲɽɹʏʉʐʍɲʎ�ɲʌʖɼʎ͕�ɻ�ʋʌʉɽɸʍʅʀɲ�ɳʍʃɻʍɼʎ� ʏɻʎ�
ɸʀʆɲɿ�ʋɹʆʏɸ�;ϱͿ�ɻʅɹʌɸʎ�ɲʋʊ�ʏɻʆ�ʃʉɿʆʉʋʉʀɻʍɻ�ʏɻʎ�ʋʌʉʍɴɲʄʄʊʅɸʆɻʎ�ʋʌɳʇɻʎ�ʍʏʉʆ�ɸʆɷɿɲʔɸʌʊʅɸʆʉ�ʉɿʃʉʆʉʅɿʃʊ�
ʔʉʌɹɲ�ɼ�ɲʋʊ�ʏɻʆ�ʍʐʆʏɹʄɸʍɻ�ʏɻʎ�ʋɲʌɳʄɸɿʗɻʎ�ʃɲɿ�ɲʃʉʄʉʐɽɸʀʏɲɿ�ɻ�ɲʆʘʏɹʌʘ�ɷɿɲɷɿʃɲʍʀɲ͘�

ȳɿɲ� ʏʉ� ʋɲʌɲɷɸʃʏʊ� ʏɻʎ� ɳʍʃɻʍɻʎ� ɹʆʍʏɲʍɻʎ� ɲʋɲɿʏɸʀʏɲɿ� ʅɸ� ʏɻʆ� ʃɲʏɳɽɸʍɻ� ʏɻʎ� ɹʆʍʏɲʍɻʎ� ɻ� ʃɲʏɲɴʉʄɼ�
ʋɲʌɲɴʊʄʉʐ� ʐʋɹʌ� ʏʉʐ� ȴɻʅʉʍʀʉʐ� ʋʉʍʉʑ� ʀʍʉʐ� ʅɸ� ʏʉ� ɹʆɲ� ʏʉɿʎ� ɸʃɲʏʊ� ;ϭйͿ� ɸʋʀ� ʏɻʎ� ɸʃʏɿʅʙʅɸʆɻʎ� ɲʇʀɲʎ� ʏɻʎ�
ʍʑʅɴɲʍɻʎ͕�ʊʋʘʎ�ʋʌʉɴʄɹʋɸʏɲɿ�ɲʋʊ�ʏɻʆ�ʋɲʌɳɶʌɲʔʉ�Ϯ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϮϳ�ʏʉʐ�Ɂ͘ϰϰϭϮͬϮϬϭϲ͘�

Ɉʉ�ʋɲʌɳɴʉʄʉ�ɸʋɿʍʏʌɹʔɸʏɲɿ�ʅɸ�ʋʌɳʇɻ�ʏɻʎ�ɲʆɲɽɹʏʉʐʍɲʎ�ɲʌʖɼʎ͕�ɲʆ�ɻ�ɹʆʍʏɲʍɻ�ɶʀʆɸɿ�ɷɸʃʏɼ�ɼ�ʅɸʌɿʃʙʎ�ɷɸʃʏɼ�
ɲʋʊ�ʏʉ�ɲʋʉʔɲʍʀɺʉʆ�ɷɿʉɿʃɻʏɿʃʊ�ʊʌɶɲʆʉ�;ɳʌɽʌʉ�ϭϮϳ�ʏʉʐ�Ɂ͘ϰϰϭϮͬϮϬϭϲͿ͘�

ȸ�ʋʌʉɽɸʍʅʀɲ�ɶɿɲ�ʏɻʆ�ɳʍʃɻʍɻ�ʏɻʎ�ɹʆʍʏɲʍɻʎ�ʃɲɿ�ɻ�ɳʍʃɻʍɼ�ʏɻʎ�ʃʘʄʑʉʐʆ�ʏɻ�ʍʑʆɲʗɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�Ⱦɲʏɳ�ʏɲ�
ʄʉɿʋɳ�ɻ�ɳʍʃɻʍɻ�ʏɻʎ�ɹʆʍʏɲʍɻʎ�ɷɸʆ�ʃʘʄʑɸɿ�ʏɻ�ɷɿɲɶʘʆɿʍʏɿʃɼ�ɷɿɲɷɿʃɲʍʀɲ͘�

Ʉʋʉɿʉʎ�ɹʖɸɿ�ɹʆʆʉʅʉ�ʍʐʅʔɹʌʉʆ͕�ʅʋʉʌɸʀ�ʆɲ�ɺɻʏɼʍɸɿ�ʏɻʆ�ɲʆɲʍʏʉʄɼ�ɸʃʏɹʄɸʍɻʎ�ʃɲɿ�ʏɻʆ�ɲʃʑʌʘʍɻ�ʏɻʎ�ʋʌɳʇɻʎ�ɼ�
ʏɻʎ�ʋɲʌɳʄɸɿʗɻʎ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ�ʋʉʐ�ɸʃɷʀɷɸʏɲɿ�ɼ�ʍʐʆʏɸʄɸʀʏɲɿ�ɸʋʀ�ʏɻʎ�ɹʆʍʏɲʍɻʎ�ʏʘʆ�ʋʌʉɻɶʉʑʅɸʆʘʆ�
ʋɲʌɲɶʌɳʔʘʆ͕�ɸʆʙʋɿʉʆ�ʏʉʐ�ȴɿʉɿʃɻʏɿʃʉʑ�ȵʔɸʏɸʀʉʐ�ʏɻʎ�ɹɷʌɲʎ�ʏɻʎ�ɲʆɲɽɹʏʉʐʍɲʎ�ɲʌʖɼʎ͕�ʃɲʏɳ�ʏɲ�ʉʌɿɺʊʅɸʆɲ�
ʍʏʉ�ʋ͘ɷ͘�ϭϴͬϭϵϴϵ�;Ȱʚ�ϴͿ͘�

ȸ�ɳʍʃɻʍɻ�ʏɻʎ�ɹʆʍʏɲʍɻʎ�ɲʋʉʏɸʄɸʀ�ʋʌʉʒʋʊɽɸʍɻ�ɶɿɲ�ʏɻʆ�ɳʍʃɻʍɻ�ʏʘʆ�ɸʆɷʀʃʘʆ�ɴʉɻɽɻʅɳʏʘʆ�ʏʉʐ�ʋɲʌʊʆʏʉʎ͘�
Ʌɹʌɲʆ� ɲʋʊ� ʏɻʆ� ɸʆɷɿʃʉʔɲʆɼ� ɲʐʏɼ� ʋʌʉʍʔʐɶɼ� ɷɸʆ� ʖʘʌɸʀ� ʃɲʅʀɲ� ɳʄʄɻ� ʏʐʖʊʆ� ʋʌʉɴʄɸʋʊʅɸʆɻ� ɲʋʊ� ɶɸʆɿʃɼ�
ɷɿɳʏɲʇɻ� ɸʆɷɿʃʉʔɲʆɼʎ� ʋʌʉʍʔʐɶɼ� ɼ� ɸɿɷɿʃɼ� ʋʌʉʍʔʐɶɼ� ʆʉʅɿʅʊʏɻʏɲʎ͘� Ɉʉ� ʋɲʌɳɴʉʄʉ� ɶɿɲ� ʏɻʆ� ɳʍʃɻʍɻ� ʏɻʎ�
ɲʀʏɻʍɻʎ� ɲʃʑʌʘʍɻʎ� ʃɲɿ� ʏɻʎ� ɲʀʏɻʍɻʎ� ɲʆɲʍʏʉʄɼʎ� ʐʋʉʄʉɶʀɺɸʏɲɿ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɲ� ʉʌɿɺʊʅɸʆɲ� ʍʏʉ� ɷɸʑʏɸʌʉ�
ɸɷɳʔɿʉ�ʏɻʎ�ʋɲʌ͘�ϭ�ʏʉʐ�ɳʌɽʌʉʐ�ϯϲ�ʏʉʐ�ʋ͘ɷ͘�ϭϴͬϭϵϴϵ�;Ȱʚ�ϴͿ͘�

Ƀ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʅʋʉʌɸʀ�ʃɲʏɳ�ʏʘʆ�ɲʋʉʔɳʍɸʘʆ�ʋʉʐ�ɸʋɿɴɳʄʄʉʐʆ�ʍɸ�ɴɳʌʉʎ�ʏʉʐ�ʃʐʌʙʍɸɿʎ�ɷʐʆɳʅɸɿ�ʏʘʆ�
ɳʌɽʌʘʆ�ϮϬϯ͕�Ϯϭϴ͕�Ϯϭϵ�ʃɲɿ�ϮϮϬ�ʏʉʐ�Ɂ͘ϰϰϭϮͬϭϲ͕�ʆɲ�ʐʋʉɴɳʄɸɿ�ʋʌʉʍʔʐɶɼ�ɶɿɲ�ʄʊɶʉʐʎ�ʆʉʅɿʅʊʏɻʏɲʎ�ʃɲɿ�ʉʐʍʀɲʎ�
ɸʆʙʋɿʉʆ�ʏʉʐ�ʔʉʌɹɲ�ʋʉʐ�ɸʃʏɸʄɸʀ�ʏɻ�ʍʑʅɴɲʍɻ�ʅɹʍɲ�ʍɸ�ɲʆɲʏʌɸʋʏɿʃɼ�ʋʌʉɽɸʍʅʀɲ�ʏʌɿɳʆʏɲ�;ϯϬͿ�ɻʅɸʌʙʆ͕�ɲʋʊ�
ʏɻʆ� ɻʅɸʌʉʅɻʆʀɲ� ʋʉʐ� ɹʄɲɴɸ� ɶʆʙʍɻ� ʏɻʎ� ʍʖɸʏɿʃɼʎ� ɲʋʊʔɲʍɻʎ͘� ȸ� ɸʅʋʌʊɽɸʍʅɻ� ɳʍʃɻʍɻ� ʏɻʎ� ʋʌʉʍʔʐɶɼʎ�
ɲʆɲʍʏɹʄʄɸɿ� ʏɿʎ� ɸʋɿɴɲʄʄʊʅɸʆɸʎ� ʃʐʌʙʍɸɿʎ͘� ȵʋʀ� ʏɻʎ� ʋʌʉʍʔʐɶɼʎ� ɲʋʉʔɲʍʀɺɸɿ� ʏʉ� ɲʌʅʊɷɿʉ� ɲʋʉʔɲɿʆʊʅɸʆʉ�
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ʊʌɶɲʆʉ� ʑʍʏɸʌɲ� ɲʋʊ� ɶʆʘʅʉɷʊʏɻʍɻ� ʏʉʐ� ɲʌʅʊɷɿʉʐ� ʍʐʄʄʉɶɿʃʉʑ� ʉʌɶɳʆʉʐ͕� ɸʆʏʊʎ� ʋʌʉɽɸʍʅʀɲʎ� ʏʌɿɳʆʏɲ� ;ϯϬͿ�
ɻʅɸʌʙʆ�ɲʋʊ�ʏɻʆ�ɳʍʃɻʍɼ�ʏɻʎ͕�ɳʄʄʘʎ�ɽɸʘʌɸʀʏɲɿ�ʘʎ�ʍɿʘʋɻʌʙʎ�ɲʋʉʌʌɿʔɽɸʀʍɲ͘��

Ⱦɲʏɳ�ʏɻʎ�ɲʋʊʔɲʍɻʎ�ɲʐʏɼʎ�ɷɸʆ�ʖʘʌɸʀ�ɻ�ɳʍʃɻʍɻ�ɳʄʄɻʎ�ʉʋʉɿɲʍɷɼʋʉʏɸ�ʔʑʍɻʎ�ɷɿʉɿʃɻʏɿʃɼʎ�ʋʌʉʍʔʐɶɼʎ͘��

Ȱʆ�ʃɲʏɳ�ʏɻʎ�ɲʋʊʔɲʍɻʎ�ʋʉʐ�ɸʋɿɴɳʄʄɸɿ�ʃʐʌʙʍɸɿʎ�ɷɸʆ�ɲʍʃɻɽɸʀ�ɸʅʋʌʊɽɸʍʅɲ�ɻ�ʋʌʉʍʔʐɶɼ�ɼ�ɲʆ�ɲʋʉʌʌɿʔɽɸʀ�
ɲʐʏɼ�ɲʋʊ�ʏʉ�ɲʋʉʔɲɿʆʊʅɸʆʉ�ɲʌʅʉɷʀʘʎ�ʊʌɶɲʆʉ͕�ɻ�ɲʋʊʔɲʍɻ�ʃɲɽʀʍʏɲʏɲɿ�ʉʌɿʍʏɿʃɼ͘�Ȱʆ�ɲʍʃɻɽɸʀ�ɸʅʋʌʊɽɸʍʅɲ�
ʋʌʉʍʔʐɶɼ͕�ɲʆɲʍʏɹʄʄʉʆʏɲɿ�ʉɿ�ʍʐʆɹʋɸɿɸʎ�ʏɻʎ�ɲʋʊʔɲʍɻʎ�ʅɹʖʌɿ�ɲʐʏɼ�ʆɲ�ʉʌɿʍʏɿʃʉʋʉɿɻɽɸʀ͘��

Ƀɿ�ʋʌʉʍʔɸʑɶʉʆʏɸʎ�ʄɲʅɴɳʆʉʐʆ�ɶʆʙʍɻ�ʏɻʎ�ʍʖɸʏɿʃɼʎ�ɲʋʊʔɲʍɻʎ͕�ʍʙʅɲ�ʏɻʎ�ʉʋʉʀɲʎ�ʏʉʐʎ�ʃʉɿʆʉʋʉɿɸʀʏɲɿ�ʅɸ�ɷɿʃɼ�
ʏʉʐʎ�ʔʌʉʆʏʀɷɲ͘�

ȴɿʉɿʃɻʏɿʃɹʎ� ʋʌʉʍʔʐɶɹʎ� ʋʉʐ� ʐʋʉɴɳʄʄʉʆʏɲɿ� ɶɿɲ� ʉʋʉɿʉʐʍɷɼʋʉʏɸ� ɳʄʄʉʐʎ� ʄʊɶʉʐʎ� ɸʃʏʊʎ� ɲʋʊ� ɲʐʏʉʑʎ� ʋʉʐ�
ɲʆɲʔɹʌʉʆʏɲɿ�ɲʆʘʏɹʌʘ�ɷɸʆ�ɶʀʆʉʆʏɲɿ�ɷɸʃʏɹʎ͕�ʉʑʏɸ�ɸʇɸʏɳɺʉʆʏɲɿ͘�

ȵʋʀ� ʏʘʆ� ɸʆʍʏɳʍɸʘʆ� ʃɲɿ�ʋʌʉʍʔʐɶʙʆ͕�ɲʋʉʔɲʍʀɺɸɿ� ʏʉ�ɲʌʅʊɷɿʉ� ɶɿɲ� ʏɻ�ɷɿʉʀʃɻʍɻ� ʏʉʐ�ʔʉʌɹɲ�ʊʌɶɲʆʉ͕�ɼʏʉɿ�ʉ�
ɇʐʆʏʉʆɿʍʏɼʎ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʑʍʏɸʌɲ�ɲʋʊ�ɶʆʘʅʉɷʊʏɻʍɻ�ʏʉʐ�ɲʌʅʊɷɿʉʐ�ʍʐʄʄʉɶɿʃʉʑ�
ʉʌɶɳʆʉʐ͕�ɼʏʉɿ�ʏɻʎ�ȵʋɿʏʌʉʋɼʎ�ɲʇɿʉʄʊɶɻʍɻʎ�ȵʆʍʏɳʍɸʘʆ�ʋʉʐ�ɹʖɸɿ�ʉʌɿʍʏɸʀ�ʅɸ�ʏɻʆ�;ϯϮͿ�ʍʖɸʏɿʃɼ�ɲʋʊʔɲʍɻ͘��

Ƀɿ� ɷɿʉɿʃɻʏɿʃɹʎ� ʋʌʉʍʔʐɶɹʎ� ʐʋʉɴɳʄʄʉʆʏɲɿ� ɸɶɶʌɳʔʘʎ� ʍʏʉ� Ɉʅɼʅɲ� ȳʌɲʅʅɲʏɸʀɲʎ� ʏɻʎ� ȴɿɸʑɽʐʆʍɻʎ�
Ʌɸʌɿɴɳʄʄʉʆʏʉʎ�ʃɲɿ�ɍʘʌɿʃʉʑ�ɇʖɸɷɿɲʍʅʉʑ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʍʏʉʆ�ϭʉ�ʊʌʉʔʉ��ɸʋʀ�ʏɻʎ�
ȿɸʘʔ͘�ɀɸʍʉɶɸʀʘʆ� Ϯϯϵ͕� Ɉ͘Ⱦ͘� ϭϱϰϱϭ͕� Ɂɹʉ�Ɏʐʖɿʃʊ͕�ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ʋʌʘʏʉʃʉʄʄɻɽʉʑʆ� ʃɲɿ� ʆɲ� ʃɲʏɲʏɸɽɸʀ� ʏʉ�
ʉɿʃɸʀʉ�ʋɲʌɳɴʉʄʉ͕�ʊʋʉʐ�ɲʋɲɿʏɸʀʏɲɿ͘�

Ⱦɲʏɳ� ʏɲ� ʄʉɿʋɳ� ɿʍʖʑɸɿ� ɻ� ʃɸʀʅɸʆɻ� ʆʉʅʉɽɸʍʀɲ� ʋʉʐ� ɷɿɹʋɸɿ� ʏɻ� ɷɿʃɲʍʏɿʃɼ� ʋʌʉʍʏɲʍʀɲ� ʋɸʌʀ� ʏʘʆ� ʃʌɲʏɿʃʙʆ�
ʋʌʉʅɻɽɸɿʙʆ�ʏʉʐ�ȴɻʅʉʍʀʉʐ͘�

Ϯ͘ϱ͘� ɀɲʏɲʀʘʍɻ�ɷɿɲɷɿʃɲʍʀɲʎ�

ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɷɿɲʏɻʌɸʀ�ʏʉ�ɷɿʃɲʀʘʅɲ�ʏɻʎ�ʅɸʏɲɴʉʄɼʎ�ʏʉʐ�ʖʌʉʆʉɷɿɲɶʌɳʅʅɲʏʉʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ�ʃɲɿ�
ɷʑʆɲʏɲɿ�ʆɲ�ʅɲʏɲɿʙʍɸɿ�ɸʆ�ʊʄʘ�ɼ�ɸʆ�ʅɹʌɸɿ�ɲɿʏɿʉʄʉɶɻʅɹʆɲ�ʏɻ�ɷɿɲɶʘʆɿʍʏɿʃɼ�ɷɿɲɷɿʃɲʍʀɲ͕�ɶɿɲ�ʏʉʐʎ�ʄʊɶʉʐʎ�ʃɲɿ�
ʐʋʊ� ʏʉʐʎ� ʊʌʉʐʎ� ʏʉʐ� ɳʌɽʌʉʐ� ϭϬϲ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͕� ʅɸʏɳ� ɲʋʊ� ɶʆʙʅɻ� ʏɻʎ� ɲʌʅʊɷɿɲʎ� ȵʋɿʏʌʉʋɼʎ� ʏʉʐ�
ȴɿɲɶʘʆɿʍʅʉʑ͘�ȵʋʀʍɻʎ͕�ɲʆ�ɷɿɲʋɿʍʏʘɽʉʑʆ�ʍʔɳʄʅɲʏɲ�ɼ�ʋɲʌɲʄɸʀʗɸɿʎ�ʍɸ�ʉʋʉɿʉɷɼʋʉʏɸ�ʍʏɳɷɿʉ�ʏɻʎ�ɷɿɲɷɿʃɲʍʀɲʎ�
ɲʆɳɽɸʍɻʎ͕� ʅʋʉʌɸʀ͕� ʅɸʏɳ� ɲʋʊ� ɶʆʙʅɻ� ʏʉʐ� ɲʌʅʊɷɿʉʐ� ʉʌɶɳʆʉʐ͕� ʆɲ� ɲʃʐʌʙʍɸɿ� ʅɸʌɿʃʙʎ� ʏɻ� ɷɿɲɷɿʃɲʍʀɲ� ɼ� ʆɲ�
ɲʆɲʅʉʌʔʙʍɸɿ� ɲʆɳʄʉɶɲ� ʏʉ� ɲʋʉʏɹʄɸʍʅɳ� ʏɻʎ� ɼ� ʆɲ� ɲʋʉʔɲʍʀʍɸɿ� ʏɻʆ� ɸʋɲʆɳʄɻʗɻ� ʏɻʎ� ɷɿɲɷɿʃɲʍʀɲʎ� ʍʑʆɲʗɻʎ�
ɲʋʊ� ʏʉ� ʍɻʅɸʀʉ� ʋʉʐ� ɸʅʔɿʄʉʖʙʌɻʍɸ� ʏʉ� ʍʔɳʄʅɲ�ɼ� ɻ� ʋɲʌɳʄɸɿʗɻ͘�ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ� ɷɿɲʏɻʌɸʀ� ɸʋʀʍɻʎ� ʏʉ�
ɷɿʃɲʀʘʅɲ͕�ʅɸʏɳ�ɲʋʊ�ɶʆʙʅɻ�ʏɻʎ�ɲʌʅʊɷɿɲʎ�ȵʋɿʏʌʉʋɼʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ�ʆɲ�ɲʋʉʔɲʍʀʍɸɿ�ʏɻʆ�ʋʌʉʍʔʐɶɼ�ʍʏɻ�
ɷɿɲɷɿʃɲʍʀɲ�ʏʉʐ�ɳʌɽʌʉʐ�ϯϮ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�ɸʔʊʍʉʆ�ʋʄɻʌʉʑʆʏɲɿ�ʉɿ�ʊʌʉɿ�ʃɲɿ�ʉɿ�ʋʌʉʒʋʉɽɹʍɸɿʎ�ʏʉʐ͘��

ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɷɿɲʏɻʌɸʀ�ʏʉ�ɷɿʃɲʀʘʅɲ�ʏɻʎ�ɸʋɲʆɲʋʌʉʃɼʌʐʇɻʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ�ʅɸ�ʏʌʉʋʉʋʉʀɻʍɻ�ɼ�ʅɻ�
ʏʘʆ� ʊʌʘʆ� ʃɲɿ� ʋʌʉɷɿɲɶʌɲʔʙʆ� ʏɻʎ� ȴɿɲʃɼʌʐʇɻʎ͕� ʏɻʎ� ɲʆɲɴʉʄɼʎ� ɼ� ʏɻʎ� ɲʃʑʌʘʍɻʎ� ʏʉʐ� ɷɿɲɶʘʆɿʍʅʉʑ� ɼ� ʏɻʎ�
ʐʋɲʆɲʖʙʌɻʍɼʎ� ʏɻʎ� ɲʋʊ� ʏɻʆ� ɸʆ� ʄʊɶʘ� ʐʋɻʌɸʍʀɲ� ʍɸ� ʃɳɽɸ� ʍʏɳɷɿʉ� ʏɻʎ� ɷɿɲɷɿʃɲʍʀɲʎ͕� ʖʘʌʀʎ� ʐʋʉʖʌɹʘʍɻ�
ʃɲʏɲɴʉʄɼʎ�ɲʋʉɺɻʅʀʘʍɻʎ�ɸʇ�ɲʐʏʉʑ�ʏʉʐ�ʄʊɶʉʐ�ʍʏʉʐʎ�ʍʐʅʅɸʏɹʖʉʆʏɸʎ͘�

ϯ͘� ɃɆɃȻ�ȵȾɈȵȿȵɇȸɇ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ��

ϯ͘ϭ� ȵɶɶʑɻʍɻ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ�

ȳɿɲ�ʏɻʆ�ʐʋʉɶʌɲʔɼ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ɲʋɲɿʏɸʀʏɲɿ�ɻ�ʋɲʌʉʖɼ�ɸɶɶʑɻʍɻʎ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɳʌɽʌʉ�
ϳϮ�ʋɲʌ͘�ϭ�ɴͿ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�ʏʉ�ʑʗʉʎ�ʏɻʎ�ʉʋʉʀɲʎ�ɲʆɹʌʖɸʏɲɿ�ʍɸ�ʋʉʍʉʍʏʊ�ϱй�ɸʋʀ�ʏɻʎ�ɲʇʀɲʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�
ɸʃʏʊʎ�Ɍ͘Ʌ͘Ȱ͘�ʃɲɿ�ʃɲʏɲʏʀɽɸʏɲɿ�ʋʌɿʆ�ɼ�ʃɲʏɳ�ʏɻʆ�ʐʋʉɶʌɲʔɼ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘��

Ƀɿ� ɸɶɶʐɼʍɸɿʎ� ʃɲʄɼʎ� ɸʃʏɹʄɸʍɻʎ� ɸʃɷʀɷʉʆʏɲɿ� ɲʋʊ� ʋɿʍʏʘʏɿʃɳ� ɼ� ʖʌɻʅɲʏʉɷʉʏɿʃɳ� ɿɷʌʑʅɲʏɲ� ʋʉʐ� ʄɸɿʏʉʐʌɶʉʑʆ�
ʆʊʅɿʅɲ�ʍʏɲ�ʃʌɳʏɻ�ʹ�ʅɹʄɻ�ʏɻʎ�ȶʆʘʍɻʎ�ɼ�ʏʉʐ�ȵ͘Ƀ͘ɍ͘�ɼ�ʍʏɲ�ʃʌɳʏɻ�ʹ�ʅɹʌɻ�ʏɻʎ�ɇ͘ȴ͘ɇ͘�ʋʉʐ�ʃʐʌʙɽɻʃɸ�ʅɸ�ʏʉ�ʆ͘�
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Ϯϱϭϯͬϭϵϵϳ�;ȰʚϭϯϵͿ�ʃɲɿ�ɹʖʉʐʆ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏɿʎ�ɿʍʖʑʉʐʍɸʎ�ɷɿɲʏɳʇɸɿʎ͕�ʏʉ�ɷɿʃɲʀʘʅɲ�ɲʐʏʊ͘�ɀʋʉʌʉʑʆ�ɸʋʀʍɻʎ�ʆɲ�
ɸʃɷʀɷʉʆʏɲɿ�ɲʋʊ�ʏʉ�ȵ͘Ɉ͘Ȱ͘Ȱ͘�ʹ�Ɉ͘ɇ͘ɀ͘ȵ͘ȴ͘ȵ͘�ɼ�ʆɲ�ʋɲʌɹʖʉʆʏɲɿ�ʅɸ�ɶʌɲʅʅɳʏɿʉ�ʏʉʐ�Ɉɲʅɸʀʉʐ�Ʌɲʌɲʃɲʏɲɽɻʃʙʆ�ʃɲɿ�
ȴɲʆɸʀʘʆ�ʅɸ�ʋɲʌɲʃɲʏɳɽɸʍɻ�ʍɸ�ɲʐʏʊ�ʏʉʐ�ɲʆʏʀʍʏʉɿʖʉʐ�ʖʌɻʅɲʏɿʃʉʑ�ʋʉʍʉʑ͘�Ȱʆ�ʍʐʍʏɲɽɸʀ�ʋɲʌɲʃɲʏɲɽɼʃɻ�ʅɸ�
ɶʌɲʅʅɳʏɿʉ� ʋɲʌɲʃɲʏɳɽɸʍɻʎ� ʖʌɸʉɶʌɳʔʘʆ� ʍʏʉ� Ɉɲʅɸʀʉ� Ʌɲʌɲʃɲʏɲɽɻʃʙʆ� ʃɲɿ� ȴɲʆɸʀʘʆ͕� ʏɲ� ʏʉʃʉʅɸʌʀɷɿɲ� ɼ�
ʅɸʌʀʍʅɲʏɲ�ʋʉʐ�ʄɼɶʉʐʆ�ʃɲʏɳ�ʏɻ�ɷɿɳʌʃɸɿɲ�ʏɻʎ�ɸɶɶʑɻʍɻʎ�ɸʋɿʍʏʌɹʔʉʆʏɲɿ�ʅɸʏɳ�ʏɻ�ʄɼʇɻ�ʏʉʐʎ�ʍʏʉʆ�ʐʋɹʌ�ʉʐ�ɻ�
ɸɶɶʑɻʍɻ� ʉɿʃʉʆʉʅɿʃʊ� ʔʉʌɹɲ͘� Ɉɲ� ɲʆʏʀʍʏʉɿʖɲ� ɹɶɶʌɲʔɲ� ʏʘʆ� ɸɶɶʐɼʍɸʘʆ͕� ɲʆ� ɷɸʆ� ɸʀʆɲɿ� ɷɿɲʏʐʋʘʅɹʆɲ� ʍʏɻʆ�
ȵʄʄɻʆɿʃɼ͕� ɽɲ� ʍʐʆʉɷɸʑʉʆʏɲɿ�ɲʋʊ� ɸʋʀʍɻʅɻ�ʅɸʏɳʔʌɲʍɻ͕� ɲʄʄɿʙʎ� ɻ� ʋʌʉʍʔʉʌɳ�ɲʋʉʌʌʀʋʏɸʏɲɿ͘�Ƀɿ� ɸɶɶʐɻʏɿʃɹʎ�
ɸʋɿʍʏʉʄɹʎ� ɸʃɷʀɷʉʆʏɲɿ� ʃɲʏ͛� ɸʋɿʄʉɶɼ� ʏʘʆ� ʉɿʃʉʆʉʅɿʃʙʆ� ʔʉʌɹʘʆ� ɲʋʊ� ɹʆɲʆ� ɼ� ʋɸʌɿʍʍʊʏɸʌʉʐʎ� ɸʃɷʊʏɸʎ� ʏɻʎ�
ʋɲʌɲʋɳʆʘ�ʋɲʌɲɶʌɳʔʉʐ͘�

ȸ�ɸɶɶʑɻʍɻ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɶʀʆɸɿ�ɲʋʉɷɸʃʏɼ͕�ʋʌɹʋɸɿ�ʆɲ�ʋɸʌɿʄɲʅɴɳʆɸɿ ʃɲʏ͛�ɸʄɳʖɿʍʏʉʆ�ʏɲ�
ɲʃʊʄʉʐɽɲ�ʍʏʉɿʖɸʀɲ͗�ɲͿ�ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ɹʃɷʉʍɻʎ͕�ɴͿ�ʏʉʆ�ɸʃɷʊʏɻ͕�ɶͿ�ʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʋʌʉʎ�ʏɻʆ�ʉʋʉʀɲ�
ɲʋɸʐɽʑʆʉʆʏɲɿ͕�ɷͿ�ʏʉʆ�ɲʌɿɽʅʊ�ʏɻʎ�ɸɶɶʑɻʍɻʎ͕�ɸͿ�ʏʉ�ʋʉʍʊ�ʋʉʐ�ʃɲʄʑʋʏɸɿ�ɻ�ɸɶɶʑɻʍɻ͕�ʍʏͿ�ʏɻʆ�ʋʄɼʌɻ�ɸʋʘʆʐʅʀɲ͕�
ʏʉʆ� Ȱ͘Ɍ͘ɀ͘� ʃɲɿ� ʏɻ� ɷɿɸʑɽʐʆʍɻ� ʏʉʐ� ʉɿʃʉʆʉʅɿʃʉʑ� ʔʉʌɹɲ� ʐʋɹʌ� ʏʉʐ� ʉʋʉʀʉʐ� ɸʃɷʀɷɸʏɲɿ� ɻ� ɸɶɶʑɻʍɻ� ;ʍʏɻʆ�
ʋɸʌʀʋʏʘʍɻ�ɹʆʘʍɻʎ�ɲʆɲɶʌɳʔʉʆʏɲɿ�ʊʄɲ�ʏɲ�ʋɲʌɲʋɳʆʘ�ɶɿɲ�ʃɳɽɸ�ʅɹʄʉʎ�ʏɻʎ�ɹʆʘʍɻʎͿ͕�ɺͿ�ʏʉʐʎ�ʊʌʉʐʎ�ʊʏɿ͗�ɲɲͿ�ɻ�
ɸɶɶʑɻʍɻ� ʋɲʌɹʖɸʏɲɿ� ɲʆɹʃʃʄɻʏɲ� ʃɲɿ� ɲʆɸʋɿʔʑʄɲʃʏɲ͕� ʉ� ɷɸ� ɸʃɷʊʏɻʎ� ʋɲʌɲɿʏɸʀʏɲɿ� ʏʉʐ� ɷɿʃɲɿʙʅɲʏʉʎ� ʏɻʎ�
ɷɿɲɿʌɹʍɸʘʎ� ʃɲɿ� ʏɻʎ� ɷɿɺɼʍɸʘʎ͕� ʅɸ� ʏɻʆ� ɸʋɿʔʑʄɲʇɻ� ʏɻʎ� ɲʆʘʏɹʌʘ� ʋɲʌɲɶʌɳʔʉʐ� ʃɲɿ� ɴɴͿ� ʊʏɿ� ʍɸ� ʋɸʌʀʋʏʘʍɻ�
ʃɲʏɳʋʏʘʍɻʎ� ɲʐʏɼʎ͕� ʏʉ� ʋʉʍʊ� ʏɻʎ� ʃɲʏɳʋʏʘʍɻʎ� ʐʋʊʃɸɿʏɲɿ� ʍʏʉ� ɸʃɳʍʏʉʏɸ� ɿʍʖʑʉʆ� ʏɹʄʉʎ� ʖɲʌʏʉʍɼʅʉʐ͕� ɻͿ� ʏɲ�
ʍʏʉɿʖɸʀɲ� ʏɻʎ� ʍʖɸʏɿʃɼʎ� ȴɿɲʃɼʌʐʇɻʎ� ʃɲɿ� ʏɻʆ� ʃɲʏɲʄɻʃʏɿʃɼ� ɻʅɸʌʉʅɻʆʀɲ� ʐʋʉɴʉʄɼʎ� ʋʌʉʍʔʉʌʙʆ� ʏʉʐ�
ɷɿɲɶʘʆɿʍʅʉʑ͕�ɽͿ�ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ʄɼʇɻʎ�ɼ�ʏʉʆ�ʖʌʊʆʉ�ɿʍʖʑʉʎ�ʏɻʎ�ɸɶɶʑɻʍɻʎ͕�ɿͿ�ʏɻʆ�ɲʆɳʄɻʗɻ�ʐʋʉʖʌɹʘʍɻʎ�ɲʋʊ�
ʏʉʆ�ɸʃɷʊʏɻ�ʏɻʎ�ɸɶɶʑɻʍɻʎ�ʆɲ�ʃɲʏɲɴɳʄɸɿ�ʏʉ�ʋʉʍʊ�ʏɻʎ�ɸɶɶʑɻʍɻʎ�ʉʄɿʃɳ�ɼ�ʅɸʌɿʃɳ�ɸʆʏʊʎ�ʋɹʆʏɸ�;ϱͿ�ɻʅɸʌʙʆ�ʅɸʏɳ�
ɲʋʊ� ɲʋʄɼ� ɹɶɶʌɲʔɻ� ɸɿɷʉʋʉʀɻʍɻ� ɸʃɸʀʆʉʐ� ʋʌʉʎ� ʏʉʆ� ʉʋʉʀʉ� ɲʋɸʐɽʑʆɸʏɲɿ� ʃɲɿ� ɿɲͿ� ʍʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ʏʘʆ�
ɸɶɶʐɼʍɸʘʆ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ�ʃɲɿ�ʋʌʉʃɲʏɲɴʉʄɼʎ͕�ʏʉʆ�ɲʌɿɽʅʊ�ʃɲɿ�ʏʉʆ�ʏʀʏʄʉ�ʏɻʎ�ʍʖɸʏɿʃɼʎ�ʍʑʅɴɲʍɻʎ͘�

ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɸʋɿʃʉɿʆʘʆɸʀ�ʅɸ�ʏʉʐʎ�ɸʃɷʊʏɸʎ�ʏʘʆ�ɸɶɶʐɻʏɿʃʙʆ�ɸʋɿʍʏʉʄʙʆ�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɷɿɲʋɿʍʏʙʍɸɿ�
ʏɻʆ�ɸɶʃʐʌʊʏɻʏɳ�ʏʉʐʎ͘�

Ɉʉ� ʋɸʌɿɸʖʊʅɸʆʉ� ʏɻʎ� ɸɶɶʑɻʍɻʎ� ʃɲʄɼʎ� ɸʃʏɹʄɸʍɻʎ͕� ʋʌɹʋɸɿ� ʆɲ� ɸʀʆɲɿ� ʍʑʅʔʘʆʉ� ʅɸ� ʏʉ� ʐʋʊɷɸɿɶʅɲ� ʋʉʐ�
ʋɸʌɿʄɲʅɴɳʆɸʏɲɿ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�/s�ʏɻʎ�ȴɿɲʃɼʌʐʇɻʎ�ʃɲɿ�ʏɲ�ʉʌɿɺʊʅɸʆɲ�ʍʏʉ�ɳʌɽʌʉ�ϳϮ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ʃɲɿ�
ʆɲ�ɿʍʖʑɸɿ�ʏʉʐʄɳʖɿʍʏʉʆ�ɶɿɲ�ʏʌɸɿʎ�;ϯͿ�ʅɼʆɸʎ�ʅɸʏɳ�ʏɻ�ʄɼʇɻ�ɿʍʖʑʉʎ�ʏɻʎ�ʐʋʉɶʌɲʔɸʀʍɲʎ�ʍʑʅɴɲʍɻʎ͘��

ȸ�ɸɶɶʑɻʍɻ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ� ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʃɲʄʑʋʏɸɿ�ʍʐʆʉʄɿʃɳ�ʃɲɿ�ʖʘʌʀʎ�ɷɿɲʃʌʀʍɸɿʎ� ʏɻʆ�ɸʔɲʌʅʉɶɼ�ʊʄʘʆ�
ʏʘʆ�ʊʌʘʆ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʃɲɿ�ʃɳɽɸ�ɲʋɲʀʏɻʍɻ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ�ɹʆɲʆʏɿ�ʏʉʐ�ɲʆɲɷʊʖʉʐ͘�

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʏʌʉʋʉʋʉʀɻʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ʃɲʏɳ�ʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϯ͘ϱ͘�ʏɻʎ�ʋɲʌʉʑʍɲʎ͕�ɻ�ʉʋʉʀɲ�ʍʐʆɸʋɳɶɸʏɲɿ�
ɲʑʇɻʍɻ� ʏɻʎ� ʍʐʅɴɲʏɿʃɼʎ� ɲʇʀɲʎ͕� ʉ� ɲʆɳɷʉʖʉʎ� ɸʀʆɲɿ� ʐʋʉʖʌɸʘʅɹʆʉʎ� ʆɲ� ʃɲʏɲɽɹʍɸɿ� ʋʌɿʆ� ʏɻʆ� ʏʌʉʋʉʋʉʀɻʍɻ͕�
ʍʐʅʋʄɻʌʘʅɲʏɿʃɼ�ɸɶɶʑɻʍɻ�ʏʉ�ʑʗʉʎ�ʏɻʎ�ʉʋʉʀɲʎ�ɲʆɹʌʖɸʏɲɿ�ʍɸ�ʋʉʍʉʍʏʊ�ϱй�ɸʋʀ�ʏʉʐ�ʋʉʍʉʑ�ʏɻʎ�ɲʑʇɻʍɻʎ�ɸʃʏʊʎ�
Ɍ͘Ʌ͘Ȱ͘�

ȸ�ɸɶɶʑɻʍɻ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ�ʃɲʏɲʋʀʋʏɸɿ�ʍʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʋɲʌɳɴɲʍɻʎ�ʏʘʆ�ʊʌʘʆ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ʊʋʘʎ�ɲʐʏɼ�
ɸɿɷɿʃʊʏɸʌɲ�ʉʌʀɺɸɿ͘

ȸ�ɲʆʘʏɹʌʘ�ɸɶɶʑɻʍɻ�ɸʋɿʍʏʌɹʔɸʏɲɿ�ʍʏʉʆ�ɲʆɳɷʉʖʉ�ʅɸʏɳ�ʏɻʆ�ʉʌɿʍʏɿʃɼ�ʋʉɿʉʏɿʃɼ�ʃɲɿ�ʋʉʍʉʏɿʃɼ�ʋɲʌɲʄɲɴɼ�ʏʉʐ�
ʍʐʅɴɲʏɿʃʉʑ� ɲʆʏɿʃɸɿʅɹʆʉʐ͘� ȵɳʆ� ʍʏʉ� ʋʌʘʏʊʃʉʄʄʉ� ʉʌɿʍʏɿʃɼʎ� ʋʉɿʉʏɿʃɼʎ� ʃɲɿ� ʋʉʍʉʏɿʃɼʎ� ʋɲʌɲʄɲɴɼʎ�
ɲʆɲʔɹʌʉʆʏɲɿ� ʋɲʌɲʏɻʌɼʍɸɿʎ� ɼ� ʐʋɳʌʖɸɿ� ɸʃʋʌʊɽɸʍʅɻ� ʋɲʌɳɷʉʍɻ͕� ɻ� ɸʋɿʍʏʌʉʔɼ� ʏɻʎ� ʘʎ� ɳʆʘ� ɸɶɶʐɼʍɸʘʎ�
ɶʀʆɸʏɲɿ� ʅɸʏɳ� ʏɻʆ� ɲʆʏɿʅɸʏʙʋɿʍɻ� ʏʘʆ� ʋɲʌɲʏɻʌɼʍɸʘʆ� ʃɲɿ� ʏʉʐ� ɸʃʋʌʉɽɹʍʅʉʐ͕� ʏɻʆ� ɸʃʋʄɼʌʘʍɻ� ʊʄʘʆ� ʏʘʆ�
ʍʐʅɴɲʏɿʃʙʆ�ʏʉʐ�ʐʋʉʖʌɸʙʍɸʘʆ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʊʍɲ�ʉʌʀɺʉʆʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�ϳϮ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘

ϯ͘Ϯ͘�� ɇʐʅɴɲʏɿʃʊ�ʋʄɲʀʍɿʉ�ʹ�ȵʔɲʌʅʉʍʏɹɲ�ʆʉʅʉɽɸʍʀɲ��

Ⱦɲʏɳ� ʏɻʆ� ɸʃʏɹʄɸʍɻ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ɸʔɲʌʅʊɺʉʆʏɲɿ� ʉɿ� ɷɿɲʏɳʇɸɿʎ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͕� ʉɿ� ʊʌʉɿ� ʏɻʎ� ʋɲʌʉʑʍɲʎ�
ȴɿɲʃɼʌʐʇɻʎ�ʃɲɿ�ʍʐʅʋʄɻʌʘʅɲʏɿʃɳ�ʉ�Ȱʍʏɿʃʊʎ�Ⱦʙɷɿʃɲʎ͘��
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ϯ͘ϯ͘� Ʉʌʉɿ�ɸʃʏɹʄɸʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�

Ⱦɲʏɳ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʉ�ɲʆɳɷʉʖʉʎ�ʏɻʌɸʀ�ʏɿʎ�ʐʋʉʖʌɸʙʍɸɿʎ�ʍʏʉʐʎ�ʏʉʅɸʀʎ�ʏʉʐ�ʋɸʌɿɴɲʄʄʉʆʏɿʃʉʑ͕�
ʃʉɿʆʘʆɿʃʉɲʍʔɲʄɿʍʏɿʃʉʑ�ʃɲɿ�ɸʌɶɲʏɿʃʉʑ�ɷɿʃɲʀʉʐ͕�ʋʉʐ�ɹʖʉʐʆ�ɽɸʍʋɿʍʏɸʀ�ʅɸ�ʏʉ�ɷʀʃɲɿʉ�ʏɻʎ�ȶʆʘʍɻʎ͕�ʏʉ�ɸɽʆɿʃʊ�
ɷʀʃɲɿʉ͕� ʍʐʄʄʉɶɿʃɹʎ� ʍʐʅɴɳʍɸɿʎ� ɼ� ɷɿɸɽʆɸʀʎ� ɷɿɲʏɳʇɸɿʎ� ʋɸʌɿɴɲʄʄʉʆʏɿʃʉʑ͕� ʃʉɿʆʘʆɿʃʉɲʍʔɲʄɿʍʏɿʃʉʑ� ʃɲɿ�
ɸʌɶɲʏɿʃʉʑ�ɷʀʃɲɿʉ͕�ʉɿ�ʉʋʉʀɸʎ�ɲʋɲʌɿɽʅʉʑʆʏɲɿ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�ɍ�ʏʉʐ�Ʌʌʉʍɲʌʏɼʅɲʏʉʎ�Ȱ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘��

ȸ� ʏɼʌɻʍɻ� ʏʘʆ� ɸʆ� ʄʊɶʘ� ʐʋʉʖʌɸʙʍɸʘʆ� ɲʋʊ� ʏʉʆ� ɲʆɳɷʉʖʉ� ʃɲɿ� ʏʉʐʎ� ʐʋɸʌɶʉʄɳɴʉʐʎ� ʏʉʐ� ɸʄɹɶʖɸʏɲɿ� ʃɲɿ�
ɴɸɴɲɿʙʆɸʏɲɿ�ɲʋʊ�ʏɲ�ʊʌɶɲʆɲ�ʋʉʐ�ɸʋɿɴʄɹʋʉʐʆ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʃɲɿ�ʏɿʎ�ɲʌʅʊɷɿɸʎ�ɷɻʅʊʍɿɸʎ�ɲʌʖɹʎ�
ʃɲɿ�ʐʋɻʌɸʍʀɸʎ�ʋʉʐ�ɸʆɸʌɶʉʑʆ�ɸʆʏʊʎ�ʏʘʆ�ʉʌʀʘʆ�ʏɻʎ�ɸʐɽʑʆɻʎ�ʃɲɿ�ʏɻʎ�ɲʌʅʉɷɿʊʏɻʏɳʎ�ʏʉʐʎ͘

ȸ�ʍʑʅɴɲʍɻ�ɽɸʘʌɸʀʏɲɿ�ʊʏɿ�ɸʃʏɸʄɹʍʏɻʃɸ�ʊʏɲʆ�ʍʐʆʏʌɹʖʉʐʆ�ʉɿ�ɸʇɼʎ�ʋʌʉʒʋʉɽɹʍɸɿʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɳʌɽʌʉ�ϮϬϮ�
ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͗��

ɲ͘�ʋɲʌɲʍʖɹɽɻʃɲʆ�ʍʏʉ�ʍʑʆʉʄʊ�ʏʉʐʎ�ʉɿ�ʋɲʌɸʖʊʅɸʆɸʎ�ʐʋɻʌɸʍʀɸʎ͕

ɴ͘ ʋɲʌɲʄɼʔɽɻʃɲʆ�ʉʌɿʍʏɿʃɳ�ʋʉʍʉʏɿʃɳ�ʃɲɿ�ʋʉɿʉʏɿʃɳ�ʉɿ�ʋɲʌɸʖʊʅɸʆɸʎ�ʐʋɻʌɸʍʀɸʎ͕��

ɶ͘� ɹɶɿʆɸ� ɻ� ɲʋʉʋʄɻʌʘʅɼ� ʏʉʐ� ʍʐʅɴɲʏɿʃʉʑ� ʏɿʅɼʅɲʏʉʎ͕� ɲʔʉʑ� ʋʌʉɻɶʉʐʅɹʆʘʎ� ɸʋɿɴʄɼɽɻʃɲʆ� ʃʐʌʙʍɸɿʎ� ɼ�
ɸʃʋʏʙʍɸɿʎ͕��

ɷ͘� ɸʃʋʄɻʌʙɽɻʃɲʆ� ʃɲɿ� ʉɿ� ʄʉɿʋɹʎ� ʍʐʅɴɲʏɿʃɹʎ� ʐʋʉʖʌɸʙʍɸɿʎ� ʃɲɿ� ɲʋʊ� ʏɲ� ɷʑʉ� ʍʐʅɴɲʄʄʊʅɸʆɲ� ʅɹʌɻ� ʃɲɿ�
ɲʋʉɷɸʍʅɸʑɽɻʃɲʆ�ʉɿ�ʍʖɸʏɿʃɹʎ�ɸɶɶʐɼʍɸɿʎ�ʃɲʏɳ�ʏɲ�ʋʌʉɴʄɸʋʊʅɸʆɲ�ɲʋʊ�ʏɻ�ʍʑʅɴɲʍɻ͘��

ϯ͘ϰ� ɉʋɸʌɶʉʄɲɴʀɲ�

ϯ͘ϰ͘ϭ͘�Ƀ�ɲʆɳɷʉʖʉʎ�ɷɸʆ�ɲʋɲʄʄɳʍʍɸʏɲɿ�ɲʋʊ� ʏɿʎ�ʍʐʅɴɲʏɿʃɹʎ�ʏʉʐ�ʐʋʉʖʌɸʙʍɸɿʎ�ʃɲɿ� ɸʐɽʑʆɸʎ�ʄʊɶʘ�ɲʆɳɽɸʍɻʎ�
ʏɻʎ� ɸʃʏɹʄɸʍɻʎ� ʏʅɼʅɲʏʉʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʍɸ� ʐʋɸʌɶʉʄɳɴʉʐʎ͘� ȸ� ʏɼʌɻʍɻ� ʏʘʆ� ʐʋʉʖʌɸʙʍɸʘʆ� ʏɻʎ� ʋɲʌ͘� Ϯ� ʏʉʐ�
ɳʌɽʌʉʐ�ϭϴ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ɲʋʊ�ʐʋɸʌɶʉʄɳɴʉʐʎ�ɷɸʆ�ɲʀʌɸɿ�ʏɻʆ�ɸʐɽʑʆɻ�ʏʉʐ�ʃʑʌɿʉʐ�ɲʆɲɷʊʖʉʐ͘�

ϯ͘ϰ͘Ϯ͘�Ⱦɲʏɳ�ʏɻʆ�ʐʋʉɶʌɲʔɼ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʉ�ʃʑʌɿʉʎ�ɲʆɳɷʉʖʉʎ�ʐʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ɲʆɲʔɹʌɸɿ�ʍʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�
Ȱʌʖɼ� ʏʉ� ʊʆʉʅɲ͕� ʏɲ� ʍʏʉɿʖɸʀɲ� ɸʋɿʃʉɿʆʘʆʀɲʎ� ʃɲɿ� ʏʉʐʎ� ʆʊʅɿʅʉʐʎ� ɸʃʋʌʉʍʙʋʉʐʎ� ʏʘʆ� ʐʋɸʌɶʉʄɳɴʘʆ� ʏʉʐ͕� ʉɿ�
ʉʋʉʀʉɿ� ʍʐʅʅɸʏɹʖʉʐʆ� ʍʏɻʆ� ɸʃʏɹʄɸʍɻ� ɲʐʏɼʎ͕� ɸʔʊʍʉʆ� ɸʀʆɲɿ� ɶʆʘʍʏɳ� ʏɻ� ʍʐɶʃɸʃʌɿʅɹʆɻ� ʖʌʉʆɿʃɼ� ʍʏɿɶʅɼ͕�
ʋʌʉʍʃʉʅʀɺʉʆʏɲʎ� ʃɲɿ� ʏɲ� ʏʐʖʊʆ� ʍʐʅʔʘʆɻʏɿʃɳ� ʍʐʆɸʌɶɲʍʀɲʎ͘�Ƀ�ɲʆɳɷʉʖʉʎ� ɷɸʆ� ɷɿʃɲɿʉʑʏɲɿ� ʆɲ�ʅɸʏɲɴɿɴɳʍɸɿ�ɼ�
ɸʃʖʘʌɼʍɸɿ�ʏɻ�ɇʑʅɴɲʍɻ�ɼ�ʅɹʌʉʎ�ɲʐʏɼʎ�ʖʘʌʀʎ�ʏɻʆ�ɹɶɶʌɲʔɻ�ʍʐʆɲʀʆɸʍɻ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͘�

ȵʋɿʋʄɹʉʆ͕� ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ɶʆʘʍʏʉʋʉɿɸʀ� ʍʏɻʆ� Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ� ʃɳɽɸ� ɲʄʄɲɶɼ� ʏʘʆ� ʋʄɻʌʉʔʉʌɿʙʆ� ɲʐʏʙʆ͕�
ʃɲʏɳ� ʏɻ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ʃɲɽʙʎ� ʃɲɿ� ʏɿʎ� ɲʋɲɿʏʉʑʅɸʆɸʎ� ʋʄɻʌʉʔʉʌʀɸʎ� ʍʖɸʏɿʃɳ� ʅɸ� ʃɳɽɸ� ʆɹʉ�
ʐʋɸʌɶʉʄɳɴʉ͕�ʏʉʆ�ʉʋʉʀʉ�ʉ�ʃʑʌɿʉʎ�ɲʆɳɷʉʖʉʎ�ʋʌʊʃɸɿʏɲɿ�ʆɲ�ʖʌɻʍɿʅʉʋʉɿɼʍɸɿ�ʅɸʏɳ�ʏɻʆ�ɹɶɶʌɲʔɻ�ʍʐʆɲʀʆɸʍɻ�ʏɻʎ�
Ȱ͘ȴ͘Ȱ͕� ʋʌʉʍʃʉʅʀɺʉʆʏɲʎ� ʏɲ� ʍʖɸʏɿʃɳ� ʍʐʅʔʘʆɻʏɿʃɳͬɷɻʄʙʍɸɿʎ� ʍʐʆɸʌɶɲʍʀɲʎ͘� ɇɸ� ʋɸʌʀʋʏʘʍɻ� ɷɿɲʃʉʋɼʎ� ʏɻʎ�
ʍʐʆɸʌɶɲʍʀɲʎ�ʏʉʐ�Ȱʆɲɷʊʖʉʐ�ʅɸ�ʐʋɸʌɶʉʄɳɴʉͬʐʋɸʌɶʉʄɳɴʉʐʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ɲʐʏʊʎ�ʐʋʉʖʌɸʉʑʏɲɿ�ʍɸ�ɳʅɸʍɻ�
ɶʆʘʍʏʉʋʉʀɻʍɻ� ʏɻʎ� ɷɿɲʃʉʋɼʎ� ɲʐʏɼʎ� ʍʏɻʆ� Ȱʆɲɽɹʏʉʐʍɲ� Ȱʌʖɼ͕� ʉʔɸʀʄɸɿ� ɷɸ� ʆɲ� ɷɿɲʍʔɲʄʀʍɸɿ� ʏɻʆ� ʉʅɲʄɼ�
ɸʃʏɹʄɸʍɻ� ʏʉʐ� ʏʅɼʅɲʏʉʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ɸʀʏɸ� ɲʋʊ� ʏʉʆ� ʀɷɿʉ͕� ɸʀʏɸ� ɲʋʊ� ʆɹʉ� ʐʋɸʌɶʉʄɳɴʉ� ʏʉʆ� ʉʋʉʀʉ� ɽɲ�
ɶʆʘʍʏʉʋʉɿɼʍɸɿ�ʍʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʃɲʏɳ�ʏɻʆ�ʘʎ�ɳʆʘ�ɷɿɲɷɿʃɲʍʀɲ͘��

ϯ͘ϰ͘ϯ͘ ȸ� Ȱʆɲɽɹʏʉʐʍɲ� Ȱʌʖɼ� ɸʋɲʄɻɽɸʑɸɿ� ʏɻ� ʍʐʆɷʌʉʅɼ� ʏʘʆ� ʄʊɶʘʆ� ɲʋʉʃʄɸɿʍʅʉʑ� ɶɿɲ� ʏʉʐʎ� ʐʋɸʌɶʉʄɳɴʉʐʎ͕�
ʊʋʘʎ�ɲʐʏʉʀ�ʋɸʌɿɶʌɳʔʉʆʏɲɿ�ʍʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϭ͘ϭ͘ϯ͘�ʃɲɿ�ʅɸ�ʏɲ�ɲʋʉɷɸɿʃʏɿʃɳ�ʅɹʍɲ�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϭ͘ϭ͘ϱ͘Ϯ�
ʏɻʎ�ʋɲʌʉʑʍɲʎ͕�ɸʔʊʍʉʆ�ʏʉ�ʏʅɼʅɲ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ʏʉ�ʉʋʉʀʉ�ʉ�ɲʆɳɷʉʖʉʎ�ʋʌʉʏʀɽɸʏɲɿ�ʆɲ�ɲʆɲɽɹʍɸɿ�ʐʋʊ�ʅʉʌʔɼ�
ʐʋɸʌɶʉʄɲɴʀɲʎ�ʍɸ�ʏʌʀʏʉʐʎ͕�ʐʋɸʌɴɲʀʆɸɿ�ʍʘʌɸʐʏɿʃɳ�ʏʉ�ʋʉʍʉʍʏʊ�ʏʉʐ�ʏʌɿɳʆʏɲ�ʏʉɿʎ�ɸʃɲʏʊ�;ϯϬйͿ�ʏɻʎ�ʍʐʆʉʄɿʃɼʎ�
ɲʇʀɲʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�ȵʋɿʋʄɹʉʆ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ʅɻʆ�ɲɽɸʏʉʑʆʏɲɿ�ʉɿ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏɻʎ�ʋɲʌ͘�Ϯ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϴ�
ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�ɷʑʆɲʏɲɿ�ʆɲ�ɸʋɲʄɻɽɸʑʍɸɿ�ʏʉʐʎ�ʘʎ�ɳʆʘ�ʄʊɶʉʐʎ�ʃɲɿ�ɶɿɲ�ʏʅɼʅɲ�ɼ�ʏʅɼʅɲʏɲ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�
ʋʉʐ�ʐʋʉʄɸʀʋʉʆʏɲɿ�ʏʉʐ�ʘʎ�ɳʆʘ�ʋʉʍʉʍʏʉʑ͘��

Ʉʏɲʆ�ɲʋʊ� ʏɻʆ�ʘʎ�ɳʆʘ�ɸʋɲʄɼɽɸʐʍɻ�ʋʌʉʃʑʋʏɸɿ�ʊʏɿ�ʍʐʆʏʌɹʖʉʐʆ� ʄʊɶʉɿ�ɲʋʉʃʄɸɿʍʅʉʑ�ɲʋɲɿʏɸʀ� ɼ�ɷʑʆɲʏɲɿ� ʆɲ�
ɲʋɲɿʏɼʍɸɿ�ʏɻʆ�ɲʆʏɿʃɲʏɳʍʏɲʍɼ�ʏʉʐ͕�ʃɲʏɳ�ʏɲ�ɸɿɷɿʃʊʏɸʌɲ�ɲʆɲʔɸʌʊʅɸʆɲ�ʍʏɿʎ�ʋɲʌ͘�ϱ�ʃɲɿ�ϲ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϯϭ�ʏʉʐ�
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ʆ͘�ϰϰϭϮͬϮϬϭϲ͘�

ϯ͘ϱ� Ɉʌʉʋʉʋʉʀɻʍɻ�ʍʑʅɴɲʍɻʎ�ʃɲʏɳ�ʏɻ�ɷɿɳʌʃɸɿɳ�ʏɻʎ��

ȸ�ʍʑʅɴɲʍɻ�ʅʋʉʌɸʀ�ʆɲ�ʏʌʉʋʉʋʉɿɸʀʏɲɿ�ʃɲʏɳ�ʏɻ�ɷɿɳʌʃɸɿɳ�ʏɻʎ͕�ʖʘʌʀʎ�ʆɲ�ɲʋɲɿʏɸʀʏɲɿ�ʆɹɲ�ɷɿɲɷɿʃɲʍʀɲ�ʍʑʆɲʗɻʎ�
ʍʑʅɴɲʍɻʎ͕� ʅʊʆʉ� ʍʑʅʔʘʆɲ� ʅɸ� ʏʉʐʎ� ʊʌʉʐʎ� ʃɲɿ� ʏɿʎ� ʋʌʉʒʋʉɽɹʍɸɿʎ� ʏʉʐ� ɳʌɽʌʉʐ� ϭϯϮ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ� ʃɲɿ�
ʃɲʏʊʋɿʆ�ɶʆʘʅʉɷʊʏɻʍɻʎ�ʏʉʐ�ɲʌʅʉɷʀʉʐ�ʉʌɶɳʆʉʐ͘��

ϯ͘ϲ� ȴɿʃɲʀʘʅɲ�ʅʉʆʉʅɸʌʉʑʎ�ʄʑʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�

ϯ͘ϲ͘ϭ͘�ȸ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʅʋʉʌɸʀ͕�ʅɸ�ʏɿʎ�ʋʌʉʒʋʉɽɹʍɸɿʎ�ʋʉʐ�ʉʌʀɺʉʐʆ�ʉɿ�ʃɸʀʅɸʆɸʎ�ɷɿɲʏɳʇɸɿʎ͕�ʆɲ�ʃɲʏɲɶɶɸʀʄɸɿ�
ʏɻ�ʍʑʅɴɲʍɻ�ʃɲʏɳ�ʏɻ�ɷɿɳʌʃɸɿɲ�ʏɻʎ�ɸʃʏɹʄɸʍɼʎ�ʏɻʎ�ɸʔʊʍʉʆ͗�

ɲͿ� ɻ� ʍʑʅɴɲʍɻ� ɹʖɸɿ� ʐʋʉʍʏɸʀ� ʉʐʍɿʙɷɻ� ʏʌʉʋʉʋʉʀɻʍɻ͕� ʃɲʏɳ� ʏɻʆ� ɹʆʆʉɿɲ� ʏɻʎ� ʋɲʌ͘� ϰ� ʏʉʐ�ɳʌɽʌʉʐ� ϭϯϮ� ʏʉʐ� ʆ͘�
ϰϰϭϮͬϮϬϭϲ͕�ʋʉʐ�ɽɲ�ɲʋɲɿʏʉʑʍɸ�ʆɹɲ�ɷɿɲɷɿʃɲʍʀɲ�ʍʑʆɲʗɻʎ�ʍʑʅɴɲʍɻʎ͕��

ɴͿ� ʉ� ɲʆɳɷʉʖʉʎ͕� ʃɲʏɳ� ʏʉ� ʖʌʊʆʉ� ʏɻʎ� ɲʆɳɽɸʍɻʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ʏɸʄʉʑʍɸ� ʍɸ� ʅɿɲ� ɲʋʊ� ʏɿʎ� ʃɲʏɲʍʏɳʍɸɿʎ� ʋʉʐ�
ɲʆɲʔɹʌʉʆʏɲɿ�ʍʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϭ͘ϭ͘ϯ͘ϭ͘�ʃɲɿ�ʘʎ�ɸʃ�ʏʉʑʏʉʐ�ɽɲ�ɹʋʌɸʋɸ�ʆɲ�ɹʖɸɿ�ɲʋʉʃʄɸɿʍʏɸʀ�ɲʋʊ�ʏɻ�ɷɿɲɷɿʃɲʍʀɲ�
ʍʑʆɲʗɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ʅɸ�ʏɻʆ�ɸʋɿʔʑʄɲʇɻ�ʏɻʎ�ʋɲʌ͘�ϳ�ʏʉʐ�ɳʌɽʌʉʐ�ϳϯ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘�

ɶͿ�ɻ�ʍʑʅɴɲʍɻ�ɷɸʆ�ɹʋʌɸʋɸ�ʆɲ�ɲʆɲʏɸɽɸʀ�ʍʏʉʆ�ɲʆɳɷʉʖʉ�ʄʊɶʘ�ʍʉɴɲʌɼʎ�ʋɲʌɲɴʀɲʍɻʎ�ʏʘʆ�ʐʋʉʖʌɸʙʍɸʘʆ�ʋʉʐ�
ʐʋɹʖɸɿ� ɲʋʊ� ʏɿʎ� ɇʐʆɽɼʃɸʎ� ʃɲɿ� ʏɻʆ� Ƀɷɻɶʀɲ� ϮϬϭϰͬϮϰͬȵȵ͕� ɻ� ʉʋʉʀɲ� ɹʖɸɿ� ɲʆɲɶʆʘʌɿʍʏɸʀ� ʅɸ� ɲʋʊʔɲʍɻ� ʏʉʐ�
ȴɿʃɲʍʏɻʌʀʉʐ�ʏɻʎ�ȶʆʘʍɻʎ�ʍʏʉ�ʋʄɲʀʍɿʉ�ɷɿɲɷɿʃɲʍʀɲʎ�ɷʐʆɳʅɸɿ�ʏʉʐ�ɳʌɽʌʉʐ�Ϯϱϴ�ʏɻʎ�ɇȿȵȵ͘�

ϰ͘� ȵȻȴȻȾɃȻ�ɃɆɃȻ�ȵȾɈȵȿȵɇȸɇ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ��

ϰ͘ϭ� Ɉʌʊʋʉʎ�ʋʄɻʌʘʅɼʎ�Ͳ�Ⱦʌɲʏɼʍɸɿʎ��

ϰ͘ϭ͘ϭ͘�ȸ�ʋʄɻʌʘʅɼ�ʏʉʐ�ɲʆɲɷʊʖʉʐ�ɽɲ�ɶʀʆɸʏɲɿ�ʅɸʏɳ�ʏɻʆ�ɹʃɷʉʍɻ�ʏɿʅʉʄʉɶʀʉʐ�ɲʋʊ�ʏʉʆ�ɲʆɳɷʉʖʉ�ʃɲʏɳ�ʅɼʆɲ�ʃɲɿ�
ʅɸ� ɴɳʍɻ� ʏɲ� ʆʊʅɿʅɲ� ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ͘� Ɉɲ� ʋɲʌɲʋɳʆʘ� ɿʍʖʑʉʐʆ� ʃɲɿ� ɶɿɲ� ʉʋʉɿɲɷɼʋʉʏɸ� ɳʄʄɻ� ɲʇʀɲ� ʋʉʐ� ʏʐʖʊʆ�
ʋʌʉʃʑʗɸɿ�ɲʋʊ�ʏɻʆ�ɸʔɲʌʅʉɶɼ�ʏʘʆ�ʍʐʅɴɳʍɸʘʆ�;ʋ͘ʖ͘�ʋʌʊʍʏɿʅʉ͕�ʃʄʋͿ͘�Ȱʋɲɿʏʉʑʅɸʆɲ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ɶɿɲ�ʏɻʆ�
ʋʄɻʌʘʅɼ�ʏʉʐ�ʋʌʉʅɻɽɸʐʏɼ�ɸʀʆɲɿ͗�

ɲͿ�Ɉɿʅʉʄʊɶɿʉ�Ʌɲʌʉʖɼʎ�ɉʋɻʌɸʍɿʙʆ�ʐʋɹʌ�ʏɻʎ�ɉʋɻʌɸʍʀɲʎ͘�

ɴͿ� Ʌʌʘʏʊʃʉʄʄʉ� ʉʌɿʍʏɿʃɼʎ� ʋɲʌɲʄɲɴɼʎ� ʏʉʐ� ʏʅɼʅɲʏʉʎ� ʋʉʐ� ɲʔʉʌɳ� ɻ� ʋʄɻʌʘʅɼ� ʏɻʎ� ʐʋɻʌɸʍʀɲʎ� ɲʋʊ� ʏɻʆ�
ɲʌʅʊɷɿɲ�ȵʋɿʏʌʉʋɼ�ʋɲʌɲʄɲɴɼʎ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɳʌɽʌʉ�Ϯϭϵ͘�

ɶͿ�Ɉɸʖʆɿʃɼ�ɹʃɽɸʍɻ�ʅɸ�ʔʘʏʉɶʌɲʔʀɸʎ�ʋʌɿʆ͕�ʃɲʏɳ�ʃɲɿ�ʅɸʏɳ�ʏɻʆ�ʐʄʉʋʉʀɻʍɻ�ʏʉʐ�ɹʌɶʉʐ�

ɷͿ�Ʌɿʍʏʉʋʉɿɻʏɿʃɳ�ʋɲʌɲʄɲɴɼʎ�ɲʋʉɴʄɼʏʘʆ͕�ɷɸʄʏʀɲ�ɲʋʉʍʏʉʄɼʎ͕�ɺʐɶʉʄʊɶɿɲ͕�ɹʆʏʐʋɲ�ɲʆɲɶʆʙʌɿʍɻʎ�ɲʋʉɴʄɼʏʘʆ�

ɸͿ�ȿʉɿʋɳ͕�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ͕�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ͘�

ȸ� ʋʄɻʌʘʅɼ� ʏʉʐ� ʍʐʅɴɲʏɿʃʉʑ� ʏɿʅɼʅɲʏʉʎ� ɽɲ� ɶʀʆɸʏɲɿ� ʅɸ� ʏɻʆ� ʋʌʉʍʃʊʅɿʍɻ� ʏʘʆ� ʆʊʅɿʅʘʆ� ʋɲʌɲʍʏɲʏɿʃʙʆ� ʃɲɿ�
ɷɿʃɲɿʉʄʉɶɻʏɿʃʙʆ� ʋʉʐ� ʋʌʉɴʄɹʋʉʆʏɲɿ� ɲʋʊ� ʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏʉʐ� ɳʌɽʌʉʐ� ϮϬϬ� ʋɲʌ͘� ϱ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͕� ʊʋʘʎ�
ʏʌʉʋʉʋʉɿɼɽɻʃɸ� ʅɸ� ʏʉ� ɳʌɽ͘� ϭϬϳ� ʋɲʌ͘ϯϲ� ʏʉʐ� Ɂ͘ϰϰϵϳͬϮϬϭϳ͕� ʍɸ� ʍʐʆɷʐɲʍʅʊ� ʅɸ� ʏɻ� � ɷɿɲɷɿʃɲʍʀɲ� ʋʉʐ�
ʋʌʉɴʄɹʋɸʏɲɿ� ʍʏʉ� ʆ͘� ϰϮϳϬͬϮϬϭϰ� ͨȰʌʖɹʎ� ɷɻʅʉʍɿʉʆʉʅɿʃɼʎ� ɷɿɲʖɸʀʌɿʍɻʎ� ʃɲɿ� ɸʋʉʋʏɸʀɲʎ� ;ɸʆʍʘʅɳʏʘʍɻ� ʏɻʎ�
Ƀɷɻɶʀɲʎ�ϮϬϭϭͬϴϱͬȵȵͿ� Ͳ� ɷɻʅʊʍɿʉ�ʄʉɶɿʍʏɿʃʊ�ʃɲɿ�ɳʄʄɸʎ�ɷɿɲʏɳʇɸɿʎ͕ͩ�ʊʋʘʎ� ʏʌʉʋʉʋʉɿɼɽɻʃɸ�ʃɲɿ� ɿʍʖʑɸɿ͕� ʃɲɽʙʎ�
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ʃɲɿ�ʃɳɽɸ�ɳʄʄʉʐ�ɷɿʃɲɿʉʄʉɶɻʏɿʃʉʑ�ʋʉʐ�ʏʐʖʊʆ�ɼɽɸʄɸ�ɺɻʏɻɽɸʀ�ɲʋʊ�ʏɿʎ�ɲʌʅʊɷɿɸʎ�ʐʋɻʌɸʍʀɸʎ�ʋʉʐ�ɷɿɸʆɸʌɶʉʑʆ�ʏʉʆ�
ɹʄɸɶʖʉ�ʃɲɿ�ʏɻʆ�ʋʄɻʌʘʅɼ͘�

ϰ͘ϭ͘Ϯ͘�Ɉʉʆ�ɲʆɳɷʉʖʉ�ɴɲʌʑʆʉʐʆ�ʉɿ�ʐʋɹʌ�ʏʌʀʏʘʆ�ʃʌɲʏɼʍɸɿʎ͕�ʘʎ�ʃɲɿ�ʃɳɽɸ�ɳʄʄɻ�ɸʋɿɴɳʌʐʆʍɻ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�
ʃɸʀʅɸʆɻ�ʆʉʅʉɽɸʍʀɲ͕�ʅɻ�ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ�Ɍ͘Ʌ͘Ȱ͕͘�ɶɿɲ�ʏɻʆ�ʋɲʌʉʖɼ�ʏʘʆ�ʐʋɻʌɸʍɿʙʆ�ʍʏʉʆ�ʏʊʋʉ�ʃɲɿ�ʅɸ�
ʏʉʆ�ʏʌʊʋʉ�ʋʉʐ�ʋʌʉɴʄɹʋɸʏɲɿ�ʍʏɲ�ɹɶɶʌɲʔɲ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�Ȼɷʀʘʎ�ɴɲʌʑʆɸʏɲɿ�ʅɸ�ʏɿʎ�ɲʃʊʄʉʐɽɸʎ�ʃʌɲʏɼʍɸɿʎ͗��

ɲͿ� Ⱦʌɳʏɻʍɻ�Ϭ͕Ϭϲй͕�ʐʋɹʌ� ʏɻʎ� ȵʆɿɲʀɲʎ�Ȱʆɸʇɳʌʏɻʏɻʎ�Ȱʌʖɼʎ�ȴɻʅʉʍʀʘʆ� ɇʐʅɴɳʍɸʘʆ� ;ɳʌɽʌʉ� ϰ͕�Ɂ͘ϰϬϭϯͬϮϬϭϭ͕�
ʊʋʘʎ�ɿʍʖʑɸɿͿ͕�ɻ�ʉʋʉʀɲ�ɸʋɿɴɳʄʄɸʏɲɿ�ɸʋʀ�ʏɻʎ�ɲʇʀɲʎ�ʃɳɽɸ�ʋʄɻʌʘʅɼʎ�ʋʌʉ�ʔʊʌʘʆ�ʃɲɿ�ʃʌɲʏɼʍɸʘʆ�ʏɻʎ�ɲʌʖɿʃɼʎ͕�
ʃɲɽʙʎ�ʃɲɿ�ʃɳɽɸ�ʍʐʅʋʄɻʌʘʅɲʏɿʃɼʎ�ʍʑʅɴɲʍɻʎ͘�

ɴͿ�Ⱦʌɳʏɻʍɻ�ʑʗʉʐʎ�Ϭ͕Ϭϲй͕�ʐʋɹʌ�ʏɻʎ�Ȱʌʖɼʎ�ȵʇɹʏɲʍɻʎ�Ʌʌʉɷɿʃɲʍʏɿʃʙʆ�Ʌʌʉʍʔʐɶʙʆ͕�ɻ�ʉʋʉʀɲ�ɸʋɿɴɳʄʄɸʏɲɿ�ɸʋʀ�
ʏɻʎ� ʍʐʆʉʄɿʃɼʎ� ɲʇʀɲʎ� ʃɳɽɸ� ɲʌʖɿʃɼʎ͕� ʏʌʉʋʉʋʉɿɻʏɿʃɼʎ� ɼ� ʍʐʅʋʄɻʌʘʅɲʏɿʃɼʎ� ʍʑʅɴɲʍɻʎ� ʋʌʉ� ʔʊʌʘʆ� ʃɲɿ�
ʃʌɲʏɼʍɸʘʆ͘� ȵʋʀʍɻʎ� ɸʋɿɴɳʄʄɸʏɲɿ� ɸʋʀ� ʏɻʎ� ɲʇʀɲʎ� ʃɳɽɸ� ɸʀɷʉʐʎ� ɷɿʃɲɿʙʅɲʏʉʎ� ʋʌʉɲɿʌɹʍɸʘʎ͕� ʋʌʉ� ʔʊʌʘʆ� ʃɲɿ�
ʃʌɲʏɼʍɸʘʆ͘�

Ƀɿ�ɲʆʘʏɹʌʘ�ʐʋɹʌ�ʏʌʀʏʘʆ�ʃʌɲʏɼʍɸɿʎ�ʐʋʊʃɸɿʆʏɲɿ�ʍʏʉ�ɸʃɳʍʏʉʏɸ�ɿʍʖʑʉʆ�ɲʆɲʄʉɶɿʃʊ�ʏɹʄʉʎ�ʖɲʌʏʉʍɼʅʉʐ�ϯй�ʃɲɿ�
ʍʏɻʆ�ɸʋ͛�ɲʐʏʉʑ�ɸɿʍʔʉʌɳ�ʐʋɹʌ�ɃȳȰ�ϮϬй͘�

ɶͿ�Ⱦɳɽɸ�ɳʄʄɻ�ɸʆ�ɿʍʖʑ�ʃʌɳʏɻʍɻ�ʃɲʏɳ�ʏɻʆ�ɸʃʃɲɽɳʌɿʍɻ�ʏʘʆ�ʏɿʅʉʄʉɶʀʘʆ͘�

ɀɸ� ʃɳɽɸ� ʋʄɻʌʘʅɼ� ɽɲ� ɶʀʆɸʏɲɿ� ɻ� ʋʌʉɴʄɸʋʊʅɸʆɻ� ɲʋʊ� ʏɻʆ� ʃɸʀʅɸʆɻ� ʆʉʅʉɽɸʍʀɲ� ʋɲʌɲʃʌɳʏɻʍɻ� ʔʊʌʉʐ�
ɸɿʍʉɷɼʅɲʏʉʎ�ɲʇʀɲʎ�ϴй�ɸʋʀ�ʏʉʐ�ʃɲɽɲʌʉʑ�ʋʉʍʉʑ͘�

Ƀɿ�ʃʌɲʏɼʍɸɿʎ�ʐʋɹʌ�ʏʌʀʏʘʆ�ɴɲʌʑʆʉʐʆ�ʏʉʆ�ɲʆɳɷʉʖʉ͕�ʉ�ɷɸ�Ɍ͘Ʌ͘Ȱ͘�ɴɲʌʑʆɸɿ�ʏʉ�ȴɻʅʊʍɿʉ�ʃɲɿ�ɽɲ�ɲʋʉɷʀɷɸʏɲɿ�ɲʋʊ�
ʏʉʆ�ɲʆɳɷʉʖʉ͘�

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ɶʀʆɸɿ�ʏʌʉʋʉʋʉʀɻʍɻ�ʏʘʆ�ʋɲʌɲʋɳʆʘ�ʃʌɲʏɼʍɸʘʆ͕�ʉ�ɲʆɳɷʉʖʉʎ�ɸʋɿɴɲʌʑʆɸʏɲɿ�ʍʑʅʔʘʆɲ�ʅɸ�
ʏɿʎ�ʆɹɸʎ�ɷɿɲʏɳʇɸɿʎ͘

ϰ͘Ϯ� Ⱦɼʌʐʇɻ�ʉɿʃʉʆʉʅɿʃʉʑ�ʔʉʌɹɲ�ɸʃʋʏʙʏʉʐ�ʹ�Ⱦʐʌʙʍɸɿʎ��

ϰ͘Ϯ͘ϭ͘� Ƀ� ɲʆɳɷʉʖʉʎ� ʃɻʌʑʍʍɸʏɲɿ� ʐʋʉʖʌɸʘʏɿʃɳ� ɹʃʋʏʘʏʉʎ� ɲʋʊ� ʏɻ� ʍʑʅɴɲʍɻ� ʃɲɿ� ɲʋʊ� ʃɳɽɸ� ɷɿʃɲʀʘʅɲ� ʋʉʐ�
ɲʋʉʌʌɹɸɿ�ɲʋʊ�ɲʐʏɼʆ͕�ʅɸ�ɲʋʊʔɲʍɻ�ʏɻʎ�Ȱ͘ȴ͘Ȱ͕͘�ʑʍʏɸʌɲ�ɲʋʊ�ɶʆʘʅʉɷʊʏɻʍɻ�ʏʉʐ�ɲʌʅʊɷɿʉʐ�ʉʌɶɳʆʉʐ͕�ɸʔʊʍʉʆ�
ɷɸʆ�ɸʃʋʄɻʌʙʍɸɿ�ʏɿʎ�ʍʐʅɴɲʏɿʃɹʎ�ʏʉʐ�ʐʋʉʖʌɸʙʍɸɿʎ�ɼ�ɷɸʆ�ʍʐʅʅʉʌʔʘɽɸʀ�ʅɸ�ʏɿʎ�ɶʌɲʋʏɹʎ�ɸʆʏʉʄɹʎ�ʏɻʎ�Ȱ͘ȴ͘Ȱ͕͘�
ʋʉʐ� ɸʀʆɲɿ� ʍʑʅʔʘʆɸʎ� ʅɸ� ʏɻʆ� ʍʑʅɴɲʍɻ� ɼ� ʏɿʎ� ʃɸʀʅɸʆɸʎ� ɷɿɲʏɳʇɸɿʎ� ʃɲɿ� ɲʆ� ʐʋɸʌɴɸʀ� ʐʋɲʀʏɿɲ� ʏɻ� ʍʐʆʉʄɿʃɼ�
ʋʌʉɽɸʍʅʀɲ� ɸʃʏɹʄɸʍɻʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ʄɲʅɴɲʆʉʅɹʆʘʆ� ʐʋʊʗɻ� ʏʘʆ� ʋɲʌɲʏɳʍɸʘʆ͕� ʍʑʅʔʘʆɲ� ʅɸ� ʊʍɲ�
ʋʌʉɴʄɹʋʉʆʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�Ϯϭϳ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘�

ɇʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʍʐʆɷʌʉʅɼʎ�ʄʊɶʉʐ�ɹʃʋʏʘʍɻʎ�ʏʉʐ�ɲʆɲɷʊʖʉʐ͕�ɻ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʃʉɿʆʉʋʉɿɸʀ�ʍʏʉʆ�ɲʆɳɷʉʖʉ�
ɸɿɷɿʃɼ� ʊʖʄɻʍɻ͕� ɻ� ʉʋʉʀɲ� ʅʆɻʅʉʆɸʑɸɿ� ʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏʉʐ� ɳʌɽʌʉʐ� ɲʐʏʉʑ� ʃɲɿ� ʋɸʌɿʄɲʅɴɳʆɸɿ� ʍʐɶʃɸʃʌɿʅɹʆɻ�
ʋɸʌɿɶʌɲʔɼ� ʏʘʆ� ɸʆɸʌɶɸɿʙʆ� ʍʏɿʎ� ʉʋʉʀɸʎ� ʉʔɸʀʄɸɿ� ʆɲ� ʋʌʉɴɸʀ� ʉ� ɲʆɳɷʉʖʉʎ� ɽɹʏʉʆʏɲʎ� ʋʌʉɽɸʍʅʀɲ� ɶɿɲ� ʏɻ�
ʍʐʅʅʊʌʔʘʍɼ� ʏʉʐ͘� ȸ� ʏɲʍʍʊʅɸʆɻ� ʋʌʉɽɸʍʅʀɲ� ʋʌɹʋɸɿ� ʆɲ� ɸʀʆɲɿ� ɸʑʄʉɶɻ� ʃɲɿ� ɲʆɳʄʉɶɻ� ʏɻʎ� ɷɿɳʌʃɸɿɲʎ� ʏɻʎ�
ʍʑʅɴɲʍɻʎ� ʃɲɿ� ʋɳʆʏʘʎ� ʊʖɿ� ʅɿʃʌʊʏɸʌɻ� ʏʘʆ� ɷɸʃɲʋɹʆʏɸ� ;ϭϱͿ� ɻʅɸʌʙʆ͘� Ȱʆ� ɻ� ʋʌʉɽɸʍʅʀɲ͕� ʋʉʐ� ʏɹɽɻʃɸ� ʅɸ� ʏɻʆ�
ɸɿɷɿʃɼ�ʊʖʄɻʍɻ͕�ʋɲʌɼʄɽɸ� ʖʘʌʀʎ�ʉ�ɲʆɳɷʉʖʉʎ�ʆɲ�ʍʐʅʅʉʌʔʘɽɸʀ͕� ʃɻʌʑʍʍɸʏɲɿ�ɹʃʋʏʘʏʉʎ�ʅɹʍɲ�ʍɸ�ʋʌʉɽɸʍʅʀɲ�
ʏʌɿɳʆʏɲ� ;ϯϬͿ� ɻʅɸʌʙʆ� ɲʋʊ� ʏɻʆ� ɳʋʌɲʃʏɻ� ʋɳʌʉɷʉ� ʏɻʎ� ʋʌʉɽɸʍʅʀɲʎ� ʍʐʅʅʊʌʔʘʍɻʎ͕� ʅɸ� ɲʋʊʔɲʍɻ� ʏɻʎ�
Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͘�ɇʏɻʆ�ɲʋʊʔɲʍɻ�ʋʌʉʍɷɿʉʌʀɺʉʆʏɲɿ�ʉɿ�ʄʊɶʉɿ�ʏɻʎ�ʅɻ�ʍʐʅʅʊʌʔʘʍɻʎ�ʏʉʐ�ɲʆɲɷʊʖʉʐ�ʋʌʉʎ�
ʏɻʆ�ɸɿɷɿʃɼ�ʊʖʄɻʍɻ�ʃɲɿ�ɲɿʏɿʉʄʉɶɸʀʏɲɿ�ɻ�ɹʃʋʏʘʍɻ�ʅɸ�ɲʆɲʔʉʌɳ�ʍʏʉʐʎ�ʄʊɶʉʐʎ�ʋʉʐ�ʉɷɼɶɻʍɲʆ�ʍɸ�ɲʐʏɼʆ͘�

ȴɸʆ�ʃɻʌʑʍʍɸʏɲɿ�ɹʃʋʏʘʏʉʎ�ʊʏɲʆ͗�

ɲͿ� ɻ� ʍʑʅɴɲʍɻ� ɷɸʆ� ʐʋʉɶʌɳʔɻʃɸ� ɼ� ʉɿ� ʋʌʉʍʔɸʌʊʅɸʆɸʎ� ʐʋɻʌɸʍʀɸʎ� ɷɸʆ� ʋɲʌɲʍʖɹɽɻʃɲʆ� ʅɸ� ɸʐɽʑʆɻ� ʏɻʎ�
Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ�

ɴͿ�ʍʐʆʏʌɹʖʉʐʆ�ʄʊɶʉɿ�ɲʆʘʏɹʌɲʎ�ɴʀɲʎ͘�

ɇʏʉʆ� ʉɿʃʉʆʉʅɿʃʊ� ʔʉʌɹɲ� ʋʉʐ� ʃɻʌʑʍʍɸʏɲɿ� ɹʃʋʏʘʏʉʎ� ɲʋʊ� ʏɻʆ� ʍʑʅɴɲʍɻ͕� ɸʋɿɴɳʄʄɸʏɲɿ� ʅɸ� ɲʋʊʔɲʍɻ� ʏʉʐ�
ɲʋʉʔɲɿʆʊʅɸʆʉʐ�ʉʌɶɳʆʉʐ͕�ʑʍʏɸʌɲ�ɲʋʊ�ɶʆʘʅʉɷʊʏɻʍɻ�ʏʉʐ�ɲʌʅʉɷʀʉʐ�ʉʌɶɳʆʉʐ͕�ʏʉ�ʉʋʉʀʉ�ʐʋʉʖʌɸʘʏɿʃɳ�ʃɲʄɸʀ�
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ʏʉʆ�ɲʆɳɷʉʖʉ�ʋʌʉʎ�ʋɲʌʉʖɼ�ɸʇɻɶɼʍɸʘʆ͕�ʉʄɿʃɼ�ʃɲʏɳʋʏʘʍɻ�ʏɻʎ�ɸɶɶʑɻʍɻʎ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�

ȵʋɿʋʄɹʉʆ� ʅʋʉʌɸʀ� ʆɲ� ɸʋɿɴʄɻɽɸʀ� ʉ� ʋʌʉɴʄɸʋʊʅɸʆʉʎ� ɲʋʊ� ʏʉ� ɳʌɽʌʉ� ϳϰ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ� ɲʋʉʃʄɸɿʍʅʊʎ� ʏʉʐ�
ɲʆɲɷʊʖʉʐ�ɲʋʊ�ʏɻ�ʍʐʅʅɸʏʉʖɼ�ʏʉʐ�ʍɸ�ɷɿɲɷɿʃɲʍʀɸʎ�ɷɻʅʉʍʀʘʆ�ʍʐʅɴɳʍɸʘʆ͘

ϰ͘Ϯ͘Ϯ͘� Ȱʆ� ʉɿ� ʐʋɻʌɸʍʀɸʎ� ʋɲʌɲʍʖɸɽʉʑʆ� ɲʋʊ� ʐʋɲɿʏɿʊʏɻʏɲ� ʏʉʐ� ɲʆɲɷʊʖʉʐ� ʅɸʏɳ� ʏɻ� ʄɼʇɻ� ʏɻʎ� ɷɿɳʌʃɸɿɲʎ� ʏɻʎ�
ʍʑʅɴɲʍɻʎ� ʃɲɿ� ʅɹʖʌɿ� ʄɼʇɻʎ� ʏʉʐ� ʖʌʊʆʉʐ� ʏɻʎ� ʋɲʌɳʏɲʍɻʎ� ʋʉʐ� ʖʉʌɻɶɼɽɻʃɸ͕� ɸʋɿɴɳʄʄʉʆʏɲɿ� ɸɿʎ� ɴɳʌʉʎ� ʏʉʐ�
ʋʉɿʆɿʃɹʎ�ʌɼʏʌɸʎ͕�ʅɸ�ɲɿʏɿʉʄʉɶɻʅɹʆɻ�ɲʋʊʔɲʍɻ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͘�

Ƀɿ�ʋʉɿʆɿʃɹʎ�ʌɼʏʌɸʎ�ʐʋʉʄʉɶʀɺʉʆʏɲɿ�ʘʎ�ɸʇɼʎ͗�

ɲͿ� ɶɿɲ� ʃɲɽʐʍʏɹʌɻʍɻ� ʋʉʐ� ʋɸʌɿʉʌʀɺɸʏɲɿ� ʍɸ� ʖʌʉʆɿʃʊ� ɷɿɳʍʏɻʅɲ� ʋʉʐ� ɷɸʆ� ʐʋɸʌɴɲʀʆɸɿ� ʏʉ� ϱϬй� ʏɻʎ�
ʋʌʉɴʄɸʋʊʅɸʆɻʎ�ʍʐʆʉʄɿʃɼʎ�ɷɿɳʌʃɸɿɲʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ɼ�ʍɸ�ʋɸʌʀʋʏʘʍɻ�ʏʅɻʅɲʏɿʃʙʆͬɸʆɷɿɲʅɹʍʘʆ�ʋʌʉɽɸʍʅɿʙʆ�
ʏɻʎ�ɲʆʏʀʍʏʉɿʖɻʎ�ʋʌʉɽɸʍʅʀɲʎ͕� ɸʋɿɴɳʄʄɸʏɲɿ�ʋʉɿʆɿʃɼ�ʌɼʏʌɲ�Ϯ͕ϱй�ɸʋʀ� ʏɻʎ�ʍʐʅɴɲʏɿʃɼʎ�ɲʇʀɲʎ� ʖʘʌʀʎ�ɌɅȰ� ʏʘʆ�
ʐʋɻʌɸʍɿʙʆ�ʋʉʐ�ʋɲʌɲʍʖɹɽɻʃɲʆ�ɸʃʋʌʊɽɸʍʅɲ͕�

ɴͿ�ɶɿɲ�ʃɲɽʐʍʏɹʌɻʍɻ�ʋʉʐ�ʐʋɸʌɴɲʀʆɸɿ�ʏʉ�ϱϬй�ɸʋɿɴɳʄʄɸʏɲɿ�ʋʉɿʆɿʃɼ�ʌɼʏʌɲ�ϱй�ʖʘʌʀʎ�ɌɅȰ�ɸʋʀ�ʏɻʎ�ʍʐʅɴɲʏɿʃɼʎ�
ɲʇʀɲʎ�ʏʘʆ�ʐʋɻʌɸʍɿʙʆ�ʋʉʐ�ʋɲʌɲʍʖɹɽɻʃɲʆ�ɸʃʋʌʊɽɸʍʅɲ͕�

ɶͿ�ʉɿ�ʋʉɿʆɿʃɹʎ�ʌɼʏʌɸʎ�ɶɿɲ�ʐʋɹʌɴɲʍɻ�ʏʘʆ�ʏʅɻʅɲʏɿʃʙʆ�ʋʌʉɽɸʍʅɿʙʆ�ɸʀʆɲɿ�ɲʆɸʇɳʌʏɻʏɸʎ�ɲʋʊ�ʏɿʎ�ɸʋɿɴɲʄʄʊʅɸʆɸʎ�
ɶɿɲ� ʐʋɹʌɴɲʍɻ� ʏɻʎ�ʍʐʆʉʄɿʃɼʎ� ɷɿɳʌʃɸɿɲʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʃɲɿ� ɷʑʆɲʆʏɲɿ� ʆɲ�ɲʆɲʃɲʄʉʑʆʏɲɿ� ʅɸ�ɲɿʏɿʉʄʉɶɻʅɹʆɻ�
ɲʋʊʔɲʍɻ� ʏɻʎ� ɲʆɲɽɹʏʉʐʍɲʎ� ɲʌʖɼʎ͕� ɲʆ� ʉɿ� ʐʋɻʌɸʍʀɸʎ� ʋʉʐ� ɲʔʉʌʉʑʆ� ʍʏɿʎ� ʘʎ� ɳʆʘ� ʏʅɻʅɲʏɿʃɹʎ� ʋʌʉɽɸʍʅʀɸʎ�
ʋɲʌɲʍʖɸɽʉʑʆ� ʅɹʍɲ� ʍʏɻ� ʍʐʆʉʄɿʃɼ� ʏɻʎ� ɷɿɳʌʃɸɿɲ� ʃɲɿ� ʏɿʎ� ɸɶʃɸʃʌɿʅɹʆɸʎ� ʋɲʌɲʏɳʍɸɿʎ� ɲʐʏɼʎ� ʃɲɿ� ʅɸ� ʏɻʆ�
ʋʌʉʒʋʊɽɸʍɻ�ʊʏɿ�ʏʉ�ʍʑʆʉʄʉ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ɹʖɸɿ�ɸʃʏɸʄɸʍʏɸʀ�ʋʄɼʌʘʎ͘�

Ɉʉ� ʋʉʍʊ� ʏʘʆ� ʋʉɿʆɿʃʙʆ� ʌɻʏʌʙʆ� ɲʔɲɿʌɸʀʏɲɿͬʍʐʅʗɻʔʀɺɸʏɲɿ� ɲʋʊͬʅɸ� ʏɻʆ� ɲʅʉɿɴɼ� ʏʉʐ� ɲʆɲɷʊʖʉʐ� ɼ� ʍɸ�
ʋɸʌʀʋʏʘʍɻ� ɲʆɸʋɳʌʃɸɿɲʎ� ɼ� ɹʄʄɸɿʗɻʎ� ɲʐʏʉʑ͕� ʅɸ� ɿʍʊʋʉʍɻ� ʃɲʏɳʋʏʘʍɻ� ʏɻʎ� ɸɶɶʑɻʍɻʎ� ʃɲʄɼʎ� ɸʃʏɹʄɸʍɻʎ͕�
ɸʔʊʍʉʆ�ʉ�ɲʆɳɷʉʖʉʎ�ɷɸʆ�ʃɲʏɲɽɹʍɸɿ�ʏʉ�ɲʋɲɿʏʉʑʅɸʆʉ�ʋʉʍʊ͘�

ȸ�ɸʋɿɴʉʄɼ�ʋʉɿʆɿʃʙʆ�ʌɻʏʌʙʆ�ɷɸʆ�ʍʏɸʌɸʀ�ɲʋʊ�ʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʏʉ�ɷɿʃɲʀʘʅɲ�ʆɲ�ʃɻʌʑʇɸɿ�ʏʉʆ�ɲʆɳɷʉʖʉ�
ɹʃʋʏʘʏʉ͘�

ɇɸ� ʋɸʌʀʋʏʘʍɻ� ɹʆʘʍɻʎ� ʉɿʃʉʆʉʅɿʃʙʆ� ʔʉʌɹʘʆ͕� ʏʉ� ʋʌʊʍʏɿʅʉ� ɸʋɿɴɳʄʄɸʏɲɿ� ɲʆɲʄʊɶʘʎ� ʍɸ� ʊʄɲ� ʏɲ� ʅɹʄɻ� ʏɻʎ�
ɹʆʘʍɻʎ͘�

ϰ͘ϯ͘�ȴɿʉɿʃɻʏɿʃɹʎ�ʋʌʉʍʔʐɶɹʎ�ʃɲʏɳ�ʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ɸʃʏɹʄɸʍɻʎ�ʏʘʆ�ʍʐʅɴɳʍɸʘʆ��

Ƀ�ɲʆɳɷʉʖʉʎ�ʅʋʉʌɸʀ�ʃɲʏɳ�ʏʘʆ�ɲʋʉʔɳʍɸʘʆ�ʋʉʐ�ɸʋɿɴɳʄʄʉʐʆ�ʍɸ�ɴɳʌʉʎ�ʏʉʐ�ʃʐʌʙʍɸɿʎ͕ ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɳʌɽʌʉ�
ϮϬϱ ʃɲɿ�ɷʐʆɳʅɸɿ�ʏʘʆ�ɳʌɽʌʘʆ�ϮϬϯ͕�Ϯϭϴ͕�Ϯϭϵ�ʃɲɿ�ϮϮϬ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ʃɲɿ�ʏʘʆ�ʊʌʘʆ�ʏʘʆ�ʋɲʌɲɶʌɳʔʘʆ�ϰ͘Ϯ�
;Ⱦɼʌʐʇɻ�ʉɿʃʉʆʉʅɿʃʉʑ�ʔʉʌɹɲ�ɸʃʋʏʙʏʉʐ�ʹ�ȾʐʌʙʍɸɿʎͿ�ʃɲɿ�ϱ͘ϰ͘�;Ȱʋʊʌʌɿʗɻ�ʋɲʌɲɷʉʏɹʘʆ�ʹ�ȰʆʏɿʃɲʏɳʍʏɲʍɻͿ�ʏɻʎ�
ʋɲʌʉʑʍɲʎ͕�ʆɲ�ʐʋʉɴɳʄɸɿ�ʋʌʉʍʔʐɶɼ�ɶɿɲ�ʄʊɶʉʐʎ�ʆʉʅɿʅʊʏɻʏɲʎ�ʃɲɿ�ʉʐʍʀɲʎ�ɸʆʙʋɿʉʆ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͕�
ʅɹʍɲ�ʍɸ�ɲʆɲʏʌɸʋʏɿʃɼ�ʋʌʉɽɸʍʅʀɲ�ʏʌɿɳʆʏɲ�;ϯϬͿ�ɻʅɸʌʙʆ�ɲʋʊ�ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ʋʉʐ�ɹʄɲɴɸ�ɶʆʙʍɻ�ʏɻʎ�ʍʖɸʏɿʃɼʎ�
ɲʋʊʔɲʍɻʎ͘� ȸ� ɸʅʋʌʊɽɸʍʅɻ� ɳʍʃɻʍɻ� ʏɻʎ� ʋʌʉʍʔʐɶɼʎ� ɲʆɲʍʏɹʄʄɸɿ� ʏɿʎ� ɸʋɿɴɲʄʄʊʅɸʆɸʎ� ʃʐʌʙʍɸɿʎ͘� ȵʋʀ� ʏɻʎ�
ʋʌʉʍʔʐɶɼʎ͕� ɲʋʉʔɲʍʀɺɸɿ� ʏʉ� ɲʌʅʊɷɿʉ� ɲʋʉʔɲɿʆʊʅɸʆʉ� ʊʌɶɲʆʉ͕� ʑʍʏɸʌɲ� ɲʋʊ� ɶʆʘʅʉɷʊʏɻʍɻ� ʏʉʐ� ɲʌʅʊɷɿʉʐ�
ʍʐʄʄʉɶɿʃʉʑ� ʉʌɶɳʆʉʐ� ɸʆʏʊʎ� ʋʌʉɽɸʍʅʀɲʎ� ʏʌɿɳʆʏɲ� ;ϯϬͿ� ɻʅɸʌʙʆ� ɲʋʊ� ʏɻʆ� ɳʍʃɻʍɼ� ʏɻʎ͕� ɳʄʄʘʎ� ɽɸʘʌɸʀʏɲɿ�ʘʎ�
ʍɿʘʋɻʌʙʎ� ɲʋʉʌʌɿʔɽɸʀʍɲ͘� Ⱦɲʏɳ� ʏɻʎ� ɲʋʊʔɲʍɻʎ� ɲʐʏɼʎ� ɷɸʆ� ʖʘʌɸʀ� ɻ� ɳʍʃɻʍɻ� ɳʄʄɻʎ� ʉʋʉɿɲʍɷɼʋʉʏɸ� ʔʑʍɻʎ�
ɷɿʉɿʃɻʏɿʃɼʎ� ʋʌʉʍʔʐɶɼʎ͘� Ȱʆ� ʃɲʏɳ� ʏɻʎ� ɲʋʊʔɲʍɻʎ� ʋʉʐ� ɸʋɿɴɳʄʄɸɿ� ʃʐʌʙʍɸɿʎ� ɷɸʆ� ɲʍʃɻɽɸʀ� ɸʅʋʌʊɽɸʍʅɲ� ɻ�
ʋʌʉʍʔʐɶɼ� ɼ� ɲʆ� ɲʋʉʌʌɿʔɽɸʀ� ɲʐʏɼ� ɲʋʊ� ʏʉ� ɲʋʉʔɲɿʆʊʅɸʆʉ� ɲʌʅʉɷʀʘʎ� ʊʌɶɲʆʉ͕� ɻ� ɲʋʊʔɲʍɻ� ʃɲɽʀʍʏɲʏɲɿ�
ʉʌɿʍʏɿʃɼ͘�Ȱʆ�ɲʍʃɻɽɸʀ�ɸʅʋʌʊɽɸʍʅɲ�ʋʌʉʍʔʐɶɼ͕�ɲʆɲʍʏɹʄʄʉʆʏɲɿ�ʉɿ�ʍʐʆɹʋɸɿɸʎ�ʏɻʎ�ɲʋʊʔɲʍɻʎ�ʅɹʖʌɿ�ɲʐʏɼ�ʆɲ�
ʉʌɿʍʏɿʃʉʋʉɿɻɽɸʀ͘��
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ϱ͘� ȵȻȴȻȾɃȻ�ɃɆɃȻ�ȵȾɈȵȿȵɇȸɇ�

ϱ͘ϭ�� Ʌɲʌɲʃʉʄʉʑɽɻʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�

ϱ͘ϭ͘ϭ͘�ȸ�ʋɲʌɲʃʉʄʉʑɽɻʍɻ�ʏɻʎ�ɸʃʏɹʄɸʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʃɲɿ�ɻ�ɷɿʉʀʃɻʍɻ�ɲʐʏɼʎ�ɽɲ�ɷɿɸʆɸʌɶɻɽɸʀ�ɲʋʊ�ʏɻʆ�ʃɲɽ͛�
ʑʄɻʆ� ɲʌʅʊɷɿɲ� ʐʋɻʌɸʍʀɲ� ɼ� ɲʋʊ� ʏɻʆ� ʐʋɻʌɸʍʀɲ� ʋʉʐ� ɷʑʆɲʏɲɿ� ʆɲ� ʉʌɿʍʏɸʀ� ʅɸ� ɲʋʊʔɲʍɻ� ʏɻʎ� Ȱʆɲɽɹʏʉʐʍɲʎ�
Ȱʌʖɼʎ͕�ɻ�ʉʋʉʀɲ�ʃɲɿ�ɽɲ�ɸɿʍɻɶɸʀʏɲɿ�ʍʏʉ�ɲʌʅʊɷɿʉ�ɲʋʉʔɲɿʆʊʅɸʆʉ�ʊʌɶɲʆʉ�ɶɿɲ�ʊʄɲ�ʏɲ�ɺɻʏɼʅɲʏɲ�ʋʉʐ�ɲʔʉʌʉʑʆ�
ʍʏɻʆ�ʋʌʉʍɼʃʉʐʍɲ� ɸʃʏɹʄɸʍɻ�ʊʄʘʆ� ʏʘʆ� ʊʌʘʆ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʃɲɿ�ʍʏɻʆ� ɸʃʋʄɼʌʘʍɻ� ʏʘʆ�ʐʋʉʖʌɸʙʍɸʘʆ� ʏʉʐ�
ɲʆɲɷʊʖʉʐ͕� ʍʏɻ� ʄɼʗɻ� ʏʘʆ� ɸʋɿɴɸɴʄɻʅɹʆʘʆ� ʅɹʏʌʘʆ� ʄʊɶʘ� ʅɻ� ʏɼʌɻʍɻʎ� ʏʘʆ� ʘʎ� ɳʆʘ� ʊʌʘʆ� ʃɲɿ� ɿɷʀʘʎ� ɶɿɲ�
ɺɻʏɼʅɲʏɲ�ʋʉʐ�ɲʔʉʌʉʑʆ�ʍɸ�ʏʌʉʋʉʋʉʀɻʍɻ�ʏʉʐ�ɲʆʏɿʃɸɿʅɹʆʉʐ�ʃɲɿ�ʋɲʌɳʏɲʍɻ�ʏɻʎ�ɷɿɳʌʃɸɿɲʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ʐʋʊ�
ʏʉʐʎ�ʊʌʉʐʎ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϯϮ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘

ϱ͘ϭ͘Ϯ͘�ȸ�ɲʌʅʊɷɿɲ�ʐʋɻʌɸʍʀɲ�ʅʋʉʌɸʀ͕�ʅɸ�ɲʋʊʔɲʍɼ�ʏɻʎ�ʆɲ�ʉʌʀʍɸɿ�ɶɿɲ�ʏɻʆ�ʋɲʌɲʃʉʄʉʑɽɻʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʘʎ�
ɸʋʊʋʏɻ�ʅɸ�ʃɲɽɼʃʉʆʏɲ�ɸɿʍɻɶɻʏɼ�ʐʋɳʄʄɻʄʉ�ʏɻʎ�ʐʋɻʌɸʍʀɲʎ͘�ɀɸ�ʏɻʆ�ʀɷɿɲ�ɲʋʊʔɲʍɻ�ɷʑʆɲʆʏɲɿ�ʆɲ�ʉʌʀɺʉʆʏɲɿ�ʃɲɿ�
ɳʄʄʉɿ� ʐʋɳʄʄɻʄʉɿ� ʏɻʎ� ɲʌʅʊɷɿɲʎ� ʐʋɻʌɸʍʀɲʎ� ɼ� ʏʘʆ� ɸʇʐʋɻʌɸʏʉʑʅɸʆʘʆ� ɲʋʊ� ʏɻʆ� ʍʑʅɴɲʍɻ� ʔʉʌɹʘʆ͕� ʍʏʉʐʎ�
ʉʋʉʀʉʐʎ� ɲʆɲʏʀɽɸʆʏɲɿ� ɸʋɿʅɹʌʉʐʎ� ʃɲɽɼʃʉʆʏɲ� ɶɿɲ� ʏɻʆ� ʋɲʌɲʃʉʄʉʑɽɻʍɻ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͘� ɇɸ� ɲʐʏɼ� ʏɻʆ�
ʋɸʌʀʋʏʘʍɻ�ʉ�ɸʋʊʋʏɻʎ�ʄɸɿʏʉʐʌɶɸʀ�ʘʎ�ʍʐʆʏʉʆɿʍʏɼʎ͘�

Ɉɲ�ʃɲɽɼʃʉʆʏɲ�ʏʉʐ�ɸʋʊʋʏɻ�ɸʀʆɲɿ͕�ɸʆɷɸɿʃʏɿʃɳ͕�ɻ�ʋɿʍʏʉʋʉʀɻʍɻ�ʏɻʎ�ɸʃʏɹʄɸʍɻʎ�ʏʉʐ�ɲʆʏɿʃɸɿʅɹʆʉʐ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�
ʃɲɽʙʎ� ʃɲɿ�ʉ� ɹʄɸɶʖʉʎ� ʏɻʎ�ʍʐʅʅʊʌʔʘʍɻʎ� ʏʉʐ�ɲʆɲɷʊʖʉʐ�ʅɸ� ʏʉʐʎ� ʊʌʉʐʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͘�ɀɸ� ɸɿʍɼɶɻʍɻ� ʏʉʐ�
ɸʋʊʋʏɻ�ɻ�ʐʋɻʌɸʍʀɲ�ʋʉʐ�ɷɿʉɿʃɸʀ�ʏɻ�ʍʑʅɴɲʍɻ�ʅʋʉʌɸʀ�ʆɲ�ɲʋɸʐɽʑʆɸɿ�ɹɶɶʌɲʔɲ�ʅɸ�ʉɷɻɶʀɸʎ�ʃɲɿ�ɸʆʏʉʄɹʎ�ʋʌʉʎ�
ʏʉʆ�ɲʆɳɷʉʖʉ�ʋʉʐ�ɲʔʉʌʉʑʆ�ʍʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�Ƀ�ɸʋʊʋʏɻʎ�ʍʐʆʏʉʆʀɺɸɿ�ʏɻʆ�ɸʋɿʃʉɿʆʘʆʀɲ�ʅɸ�ɳʄʄɸʎ�
ʐʋɻʌɸʍʀɸʎ�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɸʃɷʀɷʉʆʏɲɿ�ɳɷɸɿɸʎ�ʃɲɿ�ɲʋʉʔɳʍɸɿʎ�ɲʋɲʌɲʀʏɻʏɸʎ�ɶɿɲ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�
;ʋ͘ʖ͘� ɲʋʊ� ʏɻʆ� Ɉʌʉʖɲʀɲ͕� ʏʉʆ� ɲʌʅʊɷɿʉ� ȴɼʅʉ� ʃɲɿ� ʏʉʐʎ� ʉʌɶɲʆɿʍʅʉʑʎ� ɀɹʍʘʆ�ɀɲɺɿʃɼʎ�ɀɸʏɲʔʉʌɳʎ͕� ɶɿɲ� ʏɻʆ�
ʍʏɳɽʅɸʐʍɻ�ʃɲɿ�ʏɻʆ�ʃʀʆɻʍɻ�ʏʘʆ�ʉʖɻʅɳʏʘʆͿ�ʃɲɿ�ʅɸʌɿʅʆɳ�ɶɿɲ�ʏɻʆ�ɹɶɶʌɲʔɻ�ɸʆɻʅɹʌʘʍɻ�ʏʘʆ�ɲʌʅʊɷɿʘʆ�ɲʌʖʙʆ�
;ɲʍʏʐʆʉʅʀɲ͕�ɸɿʍɲɶɶɸʄʀɲ�ʃʄʋͿ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ʍʐʆɷʌɳʅʉʐʆ�ʍʏʉ�ɹʌɶʉ�ʏʉʐ�ɲʆɲɷʊʖʉʐ�ʊʋʉʐ�ɲʐʏʊ�ɲʋɲɿʏɸʀʏɲɿ͘��

ϱ͘Ϯ� ȴɿɳʌʃɸɿɲ�ʍʑʅɴɲʍɻʎ��

ϱ͘Ϯ͘ϭ͘� ȸ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʉʌʀɺɸʏɲɿ� ɲʋʊ� ʏɻʆ� ɲʆɳʌʏɻʍɼ� ʏɻʎ� ʍʏʉ� Ⱦȸɀȴȸɇ� ʃɲɿ� ʅɹʖʌɿ� ʏɻʆ� ʋʄɼʌɻ�
ɸʃʏɹʄɸʍɻ�ʏʉʐ�ʍʐʆʊʄʉʐ�ʏʘʆ�ʋɲʌɸʖʊʅɸʆʘʆ�ʐʋɻʌɸʍɿʙʆ͕� ʊʋʘʎ�ʋʌʉɴʄɹʋɸʏɲɿ�ʍʏɲ�ɹɶɶʌɲʔɲ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ɻ�
ʉʋʉʀɲ�ʋʌɹʋɸɿ�ʆɲ�ɹʖɸɿ�ʉʄʉʃʄɻʌʘɽɸʀ�ʅɹʖʌɿ�ʏɻʆ�Ϯϳɻ�ȴɸʃɸʅɴʌʀʉʐ�ϮϬϭϵ͘��

ϱ͘Ϯ͘Ϯ͘�Ƀ�ɲʆɳɷʉʖʉʎ�ʐʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ʋɲʌɹʖɸɿ� ʏɿʎ�ʋʌʉʍʔɸʌʊʅɸʆɸʎ�ʐʋɻʌɸʍʀɸʎ�ʍʏʉ�ʖʌʊʆʉ�ʃɲɿ�ʏʉʆ�ʏʊʋʉ�ʊʋʘʎ�
ʃɲɽʉʌʀɺʉʆʏɲɿ� ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ� Ȼ͘� ȸ� � ʍʐʆʉʄɿʃɼ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ʍʑʅɴɲʍɻʎ�ʅʋʉʌɸʀ� ʆɲ� ʋɲʌɲʏɸʀʆɸʏɲɿ� ʅɸʏɳ� ɲʋʊ��
ɲɿʏɿʉʄʉɶɻʅɹʆɻ� ɲʋʊʔɲʍɻ� ʏɻʎ� Ȱʆɲɽɹʏʉʐʍɲʎ� Ȱʌʖɼʎ͕� ʐʋʊ� ʏɿʎ� ʋʌʉʒʋʉɽɹʍɸɿʎ� ʏʉʐ� ɳʌɽʌʉʐ� Ϯϭϳ� ʏʉʐ� ʆ͘�
ϰϰϭϮͬϮϬϭϲ͕�ʅɹʖʌɿ�ʏʉ�ϱϬй�ɲʐʏɼʎ�ʑʍʏɸʌɲ�ɲʋʊ�ʍʖɸʏɿʃʊ�ɲʀʏɻʅɲ�ʏʉʐ�ɲʆɲɷʊʖʉʐ�ʋʉʐ�ʐʋʉɴɳʄʄɸʏɲɿ�ʋʌɿʆ�ɲʋʊ�ʏɻ�
ʄɼʇɻ� ʏɻʎ� ɷɿɳʌʃɸɿɳʎ� ʏɻʎ͕� ʍɸ� ɲʆʏɿʃɸɿʅɸʆɿʃɳ� ɷɿʃɲɿʉʄʉɶɻʅɹʆɸʎ� ʋɸʌɿʋʏʙʍɸɿʎ� ʋʉʐ� ɷɸʆ� ʉʔɸʀʄʉʆʏɲɿ� ʍɸ�
ʐʋɲɿʏɿʊʏɻʏɲ�ʏʉʐ�ɲʆɲɷʊʖʉʐ͕�ʖʘʌʀʎ�ɲʑʇɻʍɻ�ʏʉʐ�ʉɿʃʉʆʉʅɿʃʉʑ�ɲʆʏɿʃɸɿʅɹʆʉʐ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ɳʄʄʘʎ�ɽɸʘʌɸʀʏɲɿ�
ʏʐʖʊʆ�ʋɲʌɳʏɲʍɻ�Ͳ�ʏʌʉʋʉʋʉʀɻʍɻ�ʃɲɿ�ʐʋʊʃɸɿʏɲɿ�ʍʏɿʎ�ʋʌʉʒʋʉɽɹʍɸɿʎ�ʃɲɿ�ʏʉʐʎ�ʊʌʉʐʎ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϯϮ�ʏʉʐ�ʆ͘�
ϰϰϭϮͬϮϬϭϲ͘�

ϱ͘ϯ�� Ʌɲʌɲʄɲɴɼ�ɲʆʏɿʃɸɿʅɹʆʉʐ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�

ȸ� ʋɲʌɲʄɲɴɼ� ʏʘʆ� ʋɲʌɸʖʊʅɸʆʘʆ� ʐʋɻʌɸʍɿʙʆ� ɽɲ� ɶʀʆɸɿ� ɲʋʊ� ʏɻʆ� ȵʋɿʏʌʉʋɼ� ʋɲʌɲʄɲɴɼʎ� ʋʉʐ� ʉʌʀɺɸʏɲɿ� ʅɸ�
ɲʋʊʔɲʍɻ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɸɷɳʔɿʉ�ɷ�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϭϭ�ʏʉʐ�ɳʌɽʌʉʐ�ϮϮϭ�ʏʉʐ�ʆ͘�
ϰϰϭϮͬϮϬϭϲ͘���

Ⱦɲʏɳ� ʏɻ� ɷɿɲɷɿʃɲʍʀɲ� ʋɲʌɲʄɲɴɼʎ� ɷɿɸʆɸʌɶɸʀʏɲɿ� ʉ� ɲʋɲɿʏʉʑʅɸʆʉʎ� ɹʄɸɶʖʉʎ͕� ʍʑʅʔʘʆɲ� ʅɸ� ʏɲ� ʉʌɿɺʊʅɸʆɲ� ʍʏɻ�
ʍʑʅɴɲʍɻ͕�ʅʋʉʌɸʀ�ɷɸ�ʆɲ�ʃɲʄɸʀʏɲɿ�ʆɲ�ʋɲʌɲʍʏɸʀ�ʃɲɿ�ʉ�ɲʆɳɷʉʖʉʎ͘�ɀɸʏɳ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏɻʎ�ɷɿɲɷɿʃɲʍʀɲʎ͕�ɻ�
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ɸʋɿʏʌʉʋɼ�ʋɲʌɲʄɲɴɼʎ͗�ɲͿ� ɸʀʏɸ�ʋɲʌɲʄɲʅɴɳʆɸɿ� ʏɿʎ� ʍʖɸʏɿʃɹʎ�ʐʋɻʌɸʍʀɸʎ͕� ɸʔʊʍʉʆ� ʃɲʄʑʋʏʉʆʏɲɿ�ʉɿ�ɲʋɲɿʏɼʍɸɿʎ�
ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʖʘʌʀʎ� ɹɶʃʌɿʍɻ� ɼ� ɲʋʊʔɲʍɻ� ʏʉʐ� ɲʋʉʔɲɿʆʉʅɹʆʉʐ� ʉʌɶɳʆʉʐ͕� ɴͿ� ɸʀʏɸ� ɸɿʍɻɶɸʀʏɲɿ� ɶɿɲ� ʏɻʆ�
ʋɲʌɲʄɲɴɼ�ʅɸ�ʋɲʌɲʏɻʌɼʍɸɿʎ�ɼ� ʏɻʆ�ɲʋʊʌʌɿʗɻ�ʏʘʆ�ʋɲʌɸʖʉʅɹʆʘʆ�ʐʋɻʌɸʍɿʙʆ͕�ʍʑʅʔʘʆɲ�ʅɸ� ʏɿʎ�ɲʃʊʄʉʐɽɸʎ�
ʋɲʌɲɶʌɳʔʉʐʎ͘�Ɉɲ�ɲʆʘʏɹʌʘ�ɸʔɲʌʅʊɺʉʆʏɲɿ�ʃɲɿ�ʍɸ�ʏʅɻʅɲʏɿʃɹʎ�ʋɲʌɲʄɲɴɹʎ�

Ȱʆ�ɻ�ȵʋɿʏʌʉʋɼ�ʋɲʌɲʄɲɴɼʎ�ʃʌʀʆɸɿ�ʊʏɿ�ʉɿ�ʋɲʌɸʖʊʅɸʆɸʎ�ʐʋɻʌɸʍʀɸʎ�ɷɸʆ�ɲʆʏɲʋʉʃʌʀʆʉʆʏɲɿ�ʋʄɼʌʘʎ�ʍʏʉʐʎ�ʊʌʉʐʎ�
ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ʍʐʆʏɳʍʍɸʏɲɿ� ʋʌʘʏʊʃʉʄʄʉ� ʋʌʉʍʘʌɿʆɼʎ� ʋɲʌɲʄɲɴɼʎ͕� ʋʉʐ� ɲʆɲʔɹʌɸɿ� ʏɿʎ� ʋɲʌɸʃʃʄʀʍɸɿʎ� ʋʉʐ�
ɷɿɲʋɿʍʏʙɽɻʃɲʆ� ɲʋʊ� ʏʉʐʎ� ʊʌʉʐʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʃɲɿ� ɶʆʘʅʉɷʉʏɸʀ� ɲʆ� ʉɿ� ɲʆɲʔɸʌʊʅɸʆɸʎ� ʋɲʌɸʃʃʄʀʍɸɿʎ�
ɸʋɻʌɸɳɺʉʐʆ�ʏɻʆ�ʃɲʏɲʄʄɻʄʊʄɻʏɲ�ʏʘʆ�ʋɲʌɸʖʊʅɸʆʘʆ�ʐʋɻʌɸʍɿʙʆ�ʃɲɿ�ʍʐʆɸʋʙʎ�ɲʆ�ʅʋʉʌʉʑʆ�ʉɿ�ʏɸʄɸʐʏɲʀɸʎ�ʆɲ�
ʃɲʄʑʗʉʐʆ�ʏɿʎ�ʍʖɸʏɿʃɹʎ�ɲʆɳɶʃɸʎ͘�

ɇʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ɷɿɲʋɿʍʏʘɽɸʀ�ʊʏɿ�ɷɸʆ�ɸʋɻʌɸɳɺɸʏɲɿ�ɻ�ʃɲʏɲʄʄɻʄʊʄɻʏɲ͕�ʅɸ�ɲɿʏɿʉʄʉɶɻʅɹʆɻ�ɲʋʊʔɲʍɻ�ʏʉʐ�
ɲʌʅʊɷɿʉʐ� ɲʋʉʔɲɿʆʊʅɸʆʉʐ� ʉʌɶɳʆʉʐ͕� ʅʋʉʌɸʀ� ʆɲ� ɸɶʃʌɿɽɸʀ� ɻ� ʋɲʌɲʄɲɴɼ� ʏʘʆ� ɸʆ� ʄʊɶʘ� ʋɲʌɸʖʊʅɸʆʘʆ�
ʐʋɻʌɸʍɿʙʆ͕� ʅɸ� ɹʃʋʏʘʍɻ� ɸʋʀ� ʏɻʎ� ʍʐʅɴɲʏɿʃɼʎ� ɲʇʀɲʎ͕� ɻ� ʉʋʉʀɲ� ɽɲ� ʋʌɹʋɸɿ� ʆɲ� ɸʀʆɲɿ� ɲʆɳʄʉɶɻ� ʋʌʉʎ� ʏɿʎ�
ɷɿɲʋɿʍʏʘɽɸʀʍɸʎ� ʋɲʌɸʃʃʄʀʍɸɿʎ͘� ɀɸʏɳ� ʏɻʆ� ɹʃɷʉʍɻ� ʏɻʎ� ʘʎ� ɳʆʘ� ɲʋʊʔɲʍɻʎ͕� ɻ� ȵʋɿʏʌʉʋɼ� ʋɲʌɲʄɲɴɼʎ�
ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ʋʌʉɴɸʀ� ʍʏɻʆ� ʉʌɿʍʏɿʃɼ� ʋɲʌɲʄɲɴɼ� ʏʘʆ� ʋɲʌɸʖʊʅɸʆʘʆ� ʐʋɻʌɸʍɿʙʆ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʃɲɿ� ʆɲ�
ʍʐʆʏɳʇɸɿ�ʍʖɸʏɿʃʊ�ʋʌʘʏʊʃʉʄʄʉ�ʉʌɿʍʏɿʃɼʎ�ʋɲʌɲʄɲɴɼʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏɲ�ɲʆɲʔɸʌʊʅɸʆɲ�ʍʏɻʆ�ɲʋʊʔɲʍɻ͘�

Ȱʆ�ʋɲʌɹʄɽɸɿ�ʖʌʉʆɿʃʊ�ɷɿɳʍʏɻʅɲ�ʅɸɶɲʄʑʏɸʌʉ�ʏʘʆ�ϯϬ�ɻʅɸʌʙʆ�ɲʋʊ� ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ʐʋʉɴʉʄɼʎ�ʏʉʐ�ɲʋʊ�ʏʉʆ�
ʉɿʃʉʆʉʅɿʃʊ� ʔʉʌɹɲ� ʃɲɿ� ɷɸʆ� ɹʖɸɿ� ɸʃɷʉɽɸʀ� ʋʌʘʏʊʃʉʄʄʉ� ʋɲʌɲʄɲɴɼʎ� ɼ� ʋʌʘʏʊʃʉʄʄʉ� ʅɸ� ʋɲʌɲʏɻʌɼʍɸɿʎ͕�
ɽɸʘʌɸʀʏɲɿ�ʊʏɿ�ɻ�ʋɲʌɲʄɲɴɼ�ɹʖɸɿ�ʍʐʆʏɸʄɸʍɽɸʀ�ɲʐʏʉɷʀʃɲɿɲ͘�

Ȱʆɸʇɳʌʏɻʏɲ� ɲʋʊ� ʏɻʆ͕� ʃɲʏɳ� ʏɲ� ɲʆʘʏɹʌʘ͕� ɲʐʏʉɷʀʃɲɿɻ� ʋɲʌɲʄɲɴɼ� ʃɲɿ� ʏɻʆ� ʋʄɻʌʘʅɼ� ʏʉʐ� ɲʆɲɷʊʖʉʐ͕�
ʋʌɲɶʅɲʏʉʋʉɿʉʑʆʏɲɿ� ʉɿ� ʋʌʉɴʄɸʋʊʅɸʆʉɿ� ɲʋʊ� ʏɻ� ʍʑʅɴɲʍɻ� ɹʄɸɶʖʉɿ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɻʆ� ʋɲʌɳɶʌɲʔʉ� ϲ� ʏʉʐ�
ɳʌɽʌʉʐ� Ϯϭϵ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͘� ȸ� ɸɶɶʐɻʏɿʃɼ� ɸʋɿʍʏʉʄɼ� ʃɲʄɼʎ� ɸʃʏɹʄɸʍɻʎ� ɷɸʆ� ɸʋɿʍʏʌɹʔɸʏɲɿ� ʋʌɿʆ� ʏɻʆ�
ʉʄʉʃʄɼʌʘʍɻ� ʊʄʘʆ� ʏʘʆ� ʋʌʉɴʄɸʋʊʅɸʆʘʆ� ɸʄɹɶʖʘʆ� ʃɲɿ� ʏɻ� ʍʑʆʏɲʇɻ� ʏʘʆ� ʍʖɸʏɿʃʙʆ� ʋʌʘʏʉʃʊʄʄʘʆ͘�
Ƀʋʉɿɲɷɼʋʉʏɸ�ɸʆɹʌɶɸɿɲ�ʋʉʐ�ɹɶɿʆɸ�ɲʋʊ�ʏɻʆ�ɲʌʖɿʃɼ�ȵʋɿʏʌʉʋɼ�ʋɲʌɲʄɲɴɼʎ͕�ɷɸʆ�ʄɲʅɴɳʆɸʏɲɿ�ʐʋʊʗɻ͘�
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ϱ͘ϰ�� Ȱʋʊʌʌɿʗɻ�ʋɲʌɲɷʉʏɹʘʆ�ʹ�Ȱʆʏɿʃɲʏɳʍʏɲʍɻ�

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʉʌɿʍʏɿʃɼʎ�ɲʋʊʌʌɿʗɻʎ�ʉʄʊʃʄɻʌʉʐ�ɼ�ʅɹʌʉʐʎ�ʏʘʆ�ʋɲʌɸʖʊʅɸʆʘʆ�ʐʋɻʌɸʍɿʙʆ͕�ʅɸ�ɹʃʋʏʘʍɻ�ɸʋʀ�
ʏɻʎ� ʍʐʅɴɲʏɿʃɼʎ� ɲʇʀɲʎ͕� ʅɸ� ɲʋʊʔɲʍɻ� ʏɻʎ� Ȱʆɲɽɹʏʉʐʍɲʎ� Ȱʌʖɼʎ� ʅʋʉʌɸʀ� ʆɲ� ɸɶʃʌʀʆɸʏɲɿ� ɲʆʏɿʃɲʏɳʍʏɲʍɻ� ʏʘʆ�
ʐʋɻʌɸʍɿʙʆ� ɲʐʏʙʆ� ʅɸ� ɳʄʄɸʎ͕� ʋʉʐ� ʆɲ� ɸʀʆɲɿ� ʍʑʅʔʘʆɸʎ� ʅɸ� ʏʉʐʎ� ʊʌʉʐʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ʅɹʍɲ� ʍɸ� ʏɲʃʏɼ�
ʋʌʉɽɸʍʅʀɲ�ʋʉʐ�ʉʌʀɺɸʏɲɿ�ɲʋʊ�ʏɻʆ�ɲʋʊʔɲʍɻ�ɲʐʏɼ͘�Ȱʆ�ɻ�ɲʆʏɿʃɲʏɳʍʏɲʍɻ�ɶʀʆɸʏɲɿ�ʅɸʏɳ�ʏɻ�ʄɼʇɻ�ʏɻʎ�ʍʐʆʉʄɿʃɼʎ�
ɷɿɳʌʃɸɿɲʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ɻ� ʋʌʉɽɸʍʅʀɲ� ʋʉʐ� ʉʌʀɺɸʏɲɿ� ɶɿɲ� ʏɻʆ� ɲʆʏɿʃɲʏɳʍʏɲʍɻ� ɷɸʆ� ʅʋʉʌɸʀ� ʆɲ� ɸʀʆɲɿ�
ʅɸɶɲʄʑʏɸʌɻ�ʏʉʐ�Ϯϱй�ʏɻʎ�ʍʐʆʉʄɿʃɼʎ�ɷɿɳʌʃɸɿɲʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ʉ�ɷɸ�ɲʆɳɷʉʖʉʎ�ʐʋʊʃɸɿʏɲɿ�ʍɸ�ʋʉɿʆɿʃɹʎ�ʌɼʏʌɸʎ͕�
ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɳʌɽʌʉ�Ϯϭϴ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ʃɲɿ�ʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϰ͘Ϯ͘Ϯ�ʏɻʎ�ʋɲʌʉʑʍɲʎ͕�ʄʊɶʘ�ɸʃʋʌʊɽɸʍʅɻʎ�
ɸʃʏɹʄɸʍɻʎ�ʏʘʆ�ʋɲʌɸʖʊʅɸʆʘʆ�ʐʋɻʌɸʍɿʙʆ͘�

Ȱʆ� ʉ� ɲʆɳɷʉʖʉʎ� ɷɸʆ� ɲʆʏɿʃɲʏɲʍʏɼʍɸɿ� ʏɿʎ� ʐʋɻʌɸʍʀɸʎ� ɼͬʃɲɿ� ʏɲ� ʋɲʌɲɷʉʏɹɲ� ʋʉʐ� ɲʋʉʌʌʀʔɽɻʃɲʆ� ʅɹʍɲ� ʍʏɻʆ�
ʋʌʉɽɸʍʅʀɲ� ʋʉʐ� ʏʉʐ� ʏɳʖɽɻʃɸ� ʃɲɿ� ɸʔʊʍʉʆ� ɹʖɸɿ� ʄɼʇɸɿ� ɻ� ʍʐʆʉʄɿʃɼ� ɷɿɳʌʃɸɿɲ͕� ʃɻʌʑʍʍɸʏɲɿ� ɹʃʋʏʘʏʉʎ� ʃɲɿ�
ʐʋʊʃɸɿʏɲɿ�ʍʏɿʎ�ʋʌʉɴʄɸʋʊʅɸʆɸʎ�ʃʐʌʙʍɸɿʎ͘

Ƀ�ɇʐʆʏʉʆɿʍʏɼʎ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ

ɇʋʐʌʀɷʘʆ�Ⱦʉʃʃɿʆɳʃɻʎ�����������������������������

ȾɃȻɁɃɅɃȻȸɇȸ͗�

ɀɹʄɻ�ȵʋɿʏʌʉʋɼʎ�ȴɿɲɶʘʆɿʍʅʉʑ�
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ɅȰɆȰɆɈȸɀȰɈȰ�

ɅȰɆȰɆɈȸɀȰ�Ȼ�ʹ�Ȱʆɲʄʐʏɿʃɼ�ʋɸʌɿɶʌɲʔɼ�ʔʐʍɿʃʉʑ�ʃɲɿ�ʉɿʃʉʆʉʅɿʃʉʑ�ɲʆʏɿʃɸɿʅɹʆʉʐ�ʏɻʎ�ʍʑʅɴɲʍɻʎ��

ɀȵɆɃɇ�Ȱ�ʹ�ɅȵɆȻȳɆȰɌȸ�ɌɉɇȻȾɃɉ�ȰɁɈȻȾȵȻɀȵɁɃɉ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ�

ɅȵɆȻȲȰȿȿɃɁ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ��

ȸ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻ� ȴɿʉʀʃɻʍɻ� Ȱʏʏɿʃɼʎ� ;Ȱ͘ȴ͘Ȱ͘Ϳ� ɸʀʆɲɿ� Ⱦɸʆʏʌɿʃɼ� Ⱦʐɴɸʌʆɻʏɿʃɼ� Ȱʌʖɼ� ;Ⱦ͘Ⱦ͘Ȱ͘Ϳ� ʅɸ� ʃʑʌɿɲ�
ɷʌɲʍʏɻʌɿʊʏɻʏɲ�ʏɻʆ�ʋɲʌʉʖɼ�ȳɸʆɿʃʙʆ�ȴɻʅʊʍɿʘʆ�ɉʋɻʌɸʍɿʙʆ͘��

ȰɁɈȻȾȵȻɀȵɁɃ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ�

Ȱʆʏɿʃɸʀʅɸʆʉ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ȴɿɲʃɼʌʐʇɻʎ�ɸʀʆɲɿ͗��

ȸ� ʋɲʌʉʖɼ� ʐʋɻʌɸʍɿʙʆ�ɲʔɲʀʌɸʍɻʎ� Ͳ� ɲʋʉʇɼʄʘʍɻʎ� ʋɲʌɳʆʉʅʘʆ� ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� Θ� ɸʋɿɶʌɲʔʙʆ�
ʍʏɲ�ʊʌɿɲ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͘��

ȵɿɷɿʃʊʏɸʌɲ�ʉɿ�ɷɿɲʔɻʅɿʍʏɿʃɹʎ�ʋɿʆɲʃʀɷɸʎ�Ͳ�ɸʋɿɶʌɲʔɹʎ�ʋʉʐ�ɽɲ�ɲʋʉʇɻʄʘɽʉʑʆ�ɴʌʀʍʃʉʆʏɲɿ�ɸʋʀ�ʏɻʎ�Ɂɹɲʎ�ȵɽʆɿʃɼʎ�
Ƀɷʉʑ� Ȱɽɻʆʙʆ� ȿɲʅʀɲʎ͕� ȿɸʘʔ͘� Ⱦɻʔɿʍʉʑ͕� ȵɽʆɿʃɼʎ� Ƀɷʉʑ� Ȱɽɻʆʙʆ� Ⱦʉʌʀʆɽʉʐ͕� ȿɸʘʔʊʌʉʐ� Ȳʉʐʄɿɲɶʅɹʆɻʎ͕�
ȿɸʘʔʊʌʉʐ� ɇʐɶɶʌʉʑ͕� ȿɸʘʔʊʌʉʐ� Ʌʉʍɸɿɷʙʆʉʎ͕� ȿɸʘʔʊʌʉʐ� ȿɲʐʌʀʉʐ� ʃɲɿ� Ȱʏʏɿʃɼ� Ƀɷʊ� ʃɲɿ� ʋɸʌɿɶʌɳʔʉʆʏɲɿ�
ɸʋɲʃʌɿɴʙʎ� ʍʏɿʎ� ȵʃɽɹʍɸɿʎ� Ȱʐʏʉʗʀɲʎ� ʋʉʐ� ɹʖʉʐʆ� ʍʐʆʏɲʖɽɸʀ� ɲʋʊ� ʏɻʆ� ȴɿɸʑɽʐʆʍɻ� Ʌȵ͘ɍɏ͘ɇɍ͘� ʏɻʎ�
Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͘�

Ʌʌʉʍʔʉʌɹʎ� ɶʀʆʉʆʏɲɿ� ɷɸʃʏɹʎ� ɶɿɲ� ʏʉ� ʍʑʆʉʄʉ� ʏʘʆ� ɸʌɶɲʍɿʙʆ� ʅɸ� ɴɳʍɻ� ʏʉʐʎ� Ʌʀʆɲʃɸʎ� ʏʉʐ� ʋɲʌʊʆʏʉʎ�
Ʌɲʌɲʌʏɼʅɲʏʉʎ�/͘�

ɍʌʊʆʉʎ� ɿʍʖʑʉʎ� ʋʌʉʍʔʉʌʙʆ͗� Ƀɿ� ʐʋʉɴɲʄʄʊʅɸʆɸʎ� ʋʌʉʍʔʉʌɹʎ� ɿʍʖʑʉʐʆ� ʃɲɿ� ɷɸʍʅɸʑʉʐʆ� ʏʉʐʎ� ʉɿʃʉʆʉʅɿʃʉʑʎ�
ʔʉʌɸʀʎ�ɶɿɲ�ɷɿɳʍʏɻʅɲ�ϭϮϬ�ɻʅɸʌʙʆ�ɲʋʊ�ʏɻʆ�ɸʋʊʅɸʆɻ�ʏɻʎ�ɷɿɸʆɹʌɶɸɿɲʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ͘�Ʌʌʉʍʔʉʌɳ�ɻ�ʉʋʉʀɲ�
ʉʌʀɺɸɿ�ʖʌʊʆʉ�ɿʍʖʑʉʎ�ʅɿʃʌʊʏɸʌʉ�ɲʋʊ�ʏʉʆ�ɲʆʘʏɹʌʘ�ʋʌʉɴʄɸʋʊʅɸʆʉ�ɲʋʉʌʌʀʋʏɸʏɲɿ͘�

Ɉɲ�ɸʀɷɻ� ʏʘʆ�ɷɿɲʔɻʅɿʍʏɿʃʙʆ�ʋɿʆɲʃʀɷʘʆ�ʃɲɿ� ɸʋɿɶʌɲʔʙʆ� �ʃɲɿ� � ɸʆɷɸɿʃʏɿʃɳ�ʉɿ�ʋʉʍʊʏɻʏɸʎ͕�ʋɲʌɲʏʀɽɸʆʏɲɿ�ʍʏʉʆ�
ʋʀʆɲʃɲ�ʋʉʐ�ɲʃʉʄʉʐɽɸʀ͗�

ɲͬɲ� Ɉʑʋʉʎ� Ʌɸʌɿɶʌɲʔɼ�

ɏʔɹʄɿʅɻ�
ȵʋɿʔɳʆɸɿɲ�

;ʍɸ�ʏɸʏʌ͘�ʅɹʏʌɲͿ�
ȵʆɷɸɿʃʏɿʃɼ
Ʌʉʍʊʏɻʏɲ�

Ʌɲʌɲʏɻʌɼʍɸɿʎ�

ϭ� Ȳ�
Ʌɿʆɲʃʀɷɲ�ɸʋʀ�ɸɷɳʔʉʐʎ�ʍɸ�

ʍɿɷɻʌʉʃɲʏɲʍʃɸʐɼ�
ȶʘʎ�ϮϬʏ͘ʅ͘� ϴϵ� �

Ϯ� Ȳϭ�
Ʌɿʆɲʃʀɷɲ�ɸʋʀ�ɸɷɳʔʉʐʎ�ʍɸ�

ʍɿɷɻʌʉʃɲʏɲʍʃɸʐɼ�
Ȱʋʊ�ϮϬʏ͘ʅ͘�ɹʘʎ�

ϰϬʏ͘ʅ͘� Ϯ� �

ϯ� ȲϮ�
Ʌɿʆɲʃʀɷɲ�ɸʋʀ�ɸɷɳʔʉʐʎ�ʍɸ�

ʍɿɷɻʌʉʃɲʏɲʍʃɸʐɼ�
Ȱʋʊ�ϰϬʏ͘ʅ͘�ɹʘʎ�

ϴϬʏ͘ʅ͘�
Ϯ� �

ϰ� Ȳϯ� Ʌɿʆɲʃʀɷɲ�ɸʋʀ�ʉʌʉʔɼʎ�ɼ�ʊʗɻʎ�ʃʏɿʌʀʉʐ� ȶʘʎ�ϱϬʏ͘ʅ͘� ϭϮ� �

ϱ� Ȳϰ� Ʌɿʆɲʃʀɷɲ�ɸʋʀ�ʉʌʉʔɼʎ�ɼ�ʊʗɻʎ�ʃʏɿʌʀʉʐ�
Ȱʋʊ�ϱϬʏ͘ʅ͘�ɹʘʎ�

ϴϬʏ͘ʅ͘�
ϭ� �

ϲ� Ȳϱ� Ʌɿʆɲʃʀɷɲ�ɸʋʀ�ʉʌʉʔɼʎ�ɼ�ʊʗɻʎ�ʃʏɿʌʀʉʐ�
Ȱʋʊ�ϴϬʏ͘ʅ͘�ɹʘʎ�

ϭϬϬʏ͘ʅ͘�
ϭ� �

ϳ� ɅȻȷȰ�
ɀɸ�ɷɿɲʍʏɳʍɸɿʎ�ʘʔɹʄɿʅɻʎ�ɸʋɿʔɳʆɸɿɲʎ�;ɉ�ɍ�ɅͿ�Ϯ͕Ϭ�ɍϯ͕Ϭ͕�
ɲʋʊʍʏɲʍɻ�ʃʉʌʆʀɺɲʎ�ɲʋʊ�ʏʉ�ɹɷɲʔʉʎ�Ϯ͕ϱ�ʅ͘�ʏʉʐʄɳʖɿʍʏʉʆ�

ʃɲɿ�ɲʆʙʏɲʏʉ�ʑʗʉʎ�ϱ͕Ϭ�ʅ͘�ɲʋʊ�ʏʉ�ɹɷɲʔʉʎ�
Ϯ� �

ϴ� ɆȰȾȵɈȰ�
ɀɸ�ɷɿɲʍʏɳʍɸɿʎ�ʘʔɹʄɿʅɻʎ�ɸʋɿʔɳʆɸɿɲʎ�Ϯ͕Ϭ�ɍϯ͕Ϭ͕�

ɲʋʊʍʏɲʍɻ�ʃʉʌʆʀɺɲʎ�ɲʋʊ�ʏʉ�ɹɷɲʔʉʎ�Ϯ͕ϱ�ʅ͘�ʏʉʐʄɳʖɿʍʏʉʆ�
ʃɲɿ�ɲʆʙʏɲʏʉ�ʑʗʉʎ�ϱ͕Ϭ�ʅ͘�ɲʋʊ�ʏʉ�ɹɷɲʔʉʎ�

Ϯ� �
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Ƀɿ�ʋʉʍʊʏɻʏɸʎ�ɸʀʆɲɿ�ɸʆɷɸɿʃʏɿʃɹʎ�ʃɲɿ�ʅʋʉʌʉʑʆ�ʆɲ�ʏʌʉʋʉʋʉɿɻɽʉʑʆ͘�ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʅɻ�ʑʋɲʌʇɻʎ�ʃɳʋʉɿʉʐ�ʏʑʋʉʐ�
ʋɿʆɲʃʀɷɲʎ�ɲʐʏɼ�ɽɲ�ɲʆʏɿʃɲʏɲʍʏɲɽɸʀ�ʃɲɽΖ�ʐʋʊɷɸɿʇɻ�ʏɻʎ�ɲʆɲɽɹʏʉʐʍɲʎ�ɲʌʖɼʎ�ʅɸ�ɳʄʄʉ�ʏʑʋʉ�ʋɿʆɲʃʀɷɲʎ͘�

ȰɅȰȻɈȸɇȵȻɇ�ʹ�ɈȵɍɁȻȾȵɇ�ɅɆɃȴȻȰȳɆȰɌȵɇ�

ϭ͘�Ƀɿ�ʐʋʉʗɼʔɿʉɿ�ɲʆɳɷʉʖʉɿ�ɷɸʍʅɸʑʉʆʏɲɿ͗��

/͘ �ʆɲ� ʏɻʌʉʑʆ� ʃɲɿ� ʆɲ� ɸʇɲʃʉʄʉʐɽɼʍʉʐʆ� ʆɲ� ʏɻʌʉʑʆ� ʃɲʏɳ� ʏɻʆ� ɸʃʏɹʄɸʍɻ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ɸʔʊʍʉʆ�
ʃɲʏɲʍʏʉʑʆ�ɲʆɳɷʉʖʉɿ͕�ʏɿʎ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏʉʐʎ�ʋʉʐ�ɲʋʉʌʌɹʉʐʆ�ɲʋʊ�ʏɿʎ�ɷɿɲʏɳʇɸɿʎ�ʏɻʎ�ʋɸʌɿɴɲʄʄʉʆʏɿʃɼʎ͕�
ʃʉɿʆʘʆɿʃʉɲʍʔɲʄɿʍʏɿʃɼʎ�ʃɲɿ�ɸʌɶɲʏɿʃɼʎ�ʆʉʅʉɽɸʍʀɲʎ͕�ʋʉʐ�ɹʖʉʐʆ�ɽɸʍʋɿʍʏɸʀ�ʅɸ�ʏʉ�ɷʀʃɲɿʉ�ʏɻʎ�ȶʆʘʍɻʎ͕�
ʏʉ� ɸɽʆɿʃʊ� ɷʀʃɲɿʉ͕� ʍʐʄʄʉɶɿʃɹʎ� ʍʐʅɴɳʍɸɿʎ� ɼ� ɷɿɸɽʆɸʀʎ� ɷɿɲʏɳʇɸɿʎ� ʋɸʌɿɴɲʄʄʉʆʏɿʃʉʑ͕� ʃʉɿʆʘʆɿʃʉʑ� ʃɲɿ�
ɸʌɶɲʏɿʃʉʑ� ɷɿʃɲʀʉʐ͕� ʉɿ� ʉʋʉʀɸʎ� ɲʋɲʌɿɽʅʉʑʆʏɲɿ� ʍʏʉ� Ʌɲʌɳʌʏɻʅɲ� ɍ� ʏʉʐ� Ʌʌʉʍɲʌʏɼʅɲʏʉʎ� Ȱ� ʏʉʐ� ʆ͘�
ϰϰϭϮͬϮϬϭϲ͘���

//͘ ɸʔʊʍʉʆ� ʃɲʏɲʍʏʉʑʆ�ɲʆɳɷʉʖʉɿ� ʆɲ� ɸʔɲʌʅʊɺʉʐʆ� ʃɲʏɳ� ʏɻʆ� ɸʃʏɹʄɸʍɻ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏɻʎ�
ʆʉʅʉɽɸʍʀɲʎ� ʋɸʌʀ� ʐɶɸʀɲʎ� ʃɲɿ� ɲʍʔɳʄɸɿɲʎ� ʏʘʆ� ɸʌɶɲɺʉʅɹʆʘʆ� ʃɲɿ� ʋʌʊʄɻʗɻʎ� ʏʉʐ� ɸʋɲɶɶɸʄʅɲʏɿʃʉʑ�
ʃɿʆɷʑʆʉʐ͕� ʃɲɽʙʎ� ʃɲɿ� ʆɲ� ʍʐʅʅʉʌʔʙʆʉʆʏɲɿ� ʅɸ� ʊʄʉʐʎ� ʏʉʐʎ� ʍʖɸʏɿʃʉʑʎ� ʃɲʆʉʆɿʍʅʉʑʎ� ʃɲɿ� ʏɿʎ�
ɲʍʏʐʆʉʅɿʃɹʎ�ɷɿɲʏɳʇɸɿʎ͘�ȸ�ɲʆʘʏɹʌʘ�ʐʋʉʖʌɹʘʍɻ�ɿʍʖʑɸɿ�ʃɲɿ�ɶɿɲ�ʏʉ�ʋʌʉʍʘʋɿʃʊ�ʏɻʎ�ɉʋɻʌɸʍʀɲʎ�ʃɲɿ�ʍɸ�
ʃɳɽɸ�ɳʄʄʉ�ʋʌʊʍʘʋʉ�ʋʉʐ�ɴʌʀʍʃɸʏɲɿ�ʍʏʉ�ʖʙʌʉ�ʏʉʐ�Ȱʆʏɿʃɸɿʅɹʆʉʐ�ʃɲɿ�ʍʏʉʐʎ�ʉʋʉʀʉʐʎ�ʖʉʌɻɶʉʑʆʏɲɿ�ʏɲ�
ɲʋɲɿʏʉʑʅɸʆɲ�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ�ɸʌɶɲʍʀɲʎ͕�ɲʏʉʅɿʃɳ�ʃɲɿ�ʉʅɲɷɿʃɳ�ɸʔʊɷɿɲ�ʋʌʉʍʏɲʍʀɲʎ�ʃɲɿ�ɸʌɶɲʄɸʀɲ�ɶɿɲ�
ɲʍʔɲʄɼ�ɸʌɶɲʍʀɲ͕�ʊʋʘʎ�ʃʌɳʆɻ͕�ɶʐɲʄɿɳ͕�ɶɳʆʏɿɲ�ʃʄʋ͘͘�Ⱦɲʏɳ�ʏɻʆ�ʏʐʖʊʆ�ɸʃʏɹʄɸʍɻ�ʆʐʖʏɸʌɿʆɼʎ�ɸʌɶɲʍʀɲʎ�
ʉ� Ȱʆɳɷʉʖʉʎ� ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ʋɲʌɳʍʖɸɿ� ʏʉʆ� ɲʋɲɿʏʉʑʅɸʆʉ� ʔʘʏɿʍʅʊ� ɶɿɲ� ʏɻʆ� ɲʍʔɳʄɸɿɲ� ʏʉʐ�
ʋʌʉʍʘʋɿʃʉʑ�ʃɲɿ�ʃɳɽɸ�ʏʌʀʏʉʐ͘�ȸ�ʏɼʌɻʍɻ�ʏʘʆ�ɸʆ�ʄʊɶʘ�ʐʋʉʖʌɸʙʍɸʘʆ�ɸʄɹɶʖɸʏɲɿ�ʃɲɿ�ɴɸɴɲɿʙʆɸʏɲɿ�ɲʋʊ�
ʏɲ� ʊʌɶɲʆɲ� ʋʉʐ� ɸʋɿɴʄɹʋʉʐʆ� ʏɻʆ� ɸʃʏɹʄɸʍɻ� ʏʘʆ� ɷɻʅʉʍʀʘʆ� ʍʐʅɴɳʍɸʘʆ� ʃɲɿ� ʏɿʎ� ɲʌʅʊɷɿɸʎ� ɷɻʅʊʍɿɸʎ�
ɲʌʖɹʎ�ʃɲɿ�ʐʋɻʌɸʍʀɸʎ�ʋʉʐ�ɸʆɸʌɶʉʑʆ�ɸʆʏʊʎ�ʏʘʆ�ʉʌʀʘʆ�ʏɻʎ�ɸʐɽʑʆɻʎ�ʃɲɿ�ʏɻʎ�ɲʌʅʉɷɿʊʏɻʏɳʎ�ʏʉʐʎ͘��

///͘ ɸʔʊʍʉʆ�ʃɲʏɲʍʏʉʑʆ�ɲʆɳɷʉʖʉɿ�ɸʀʆɲɿ�ʐʋɸʑɽʐʆʉɿ�ɲͿ�ʙʍʏɸ�ʅɻʖɲʆɼʅɲʏɲ�ʃɲɿ�ʋʌʉʍʘʋɿʃʊ�ʆɲ�ʔɹʌʉʐʆ�ʏɿʎ�
ɲʋɲʌɲʀʏɻʏɸʎ�ʃɲɿ� ʆʊʅɿʅɸʎ�ɳɷɸɿɸʎ͕�ɴͿ� ʆɲ�ɸʔɲʌʅʊɺʉʐʆ�ɳʅɸʍɲ�ʏɲ�ʅɹʏʌɲ�ɲʍʔɲʄɸʀɲʎ�ʃɲɿ�ʐɶɿɸɿʆɼʎ�ʋʉʐ�
ʋʌʉɴʄɹʋʉʆʏɲɿ�ɲʋʊ�ʏɿʎ�ʍʖɸʏɿʃɹʎ�ɷɿɲʏɳʇɸɿʎ�;Ɂ͘ϭϱϲϴͬϴϱ͕�Ʌ͘ȴ͘ϭϳͬϵϲ͕�Ʌ͘ȴ͘ϭϵͬϵϲ͕�Ʌ͘ȴ͘Ϯϵϰͬϴϴ͕�Ʌ͘ȴϯϬϱͬϵϲ͕�
Ɂ͘ϭϯϵϲͬϴϯ͕�Ʌ͘ȴ͘ϰϰϳͬϳϱ͕�Ʌ͘ȴ͘ϳϳϴͬϴϬ͕�Ʌ͘ȴ͘ϭϬϳϯͬϴϭ͕�Ɂ͘ϭϰϯϬͬϴϰ͕�Ʌ͘ȴ͘ϯϵϱͬϵϰ͕�Ʌ͘ȴ͘ϯϵϲͬϵϰ͕�Ʌ͘ȴ͘ϯϵϳͬϵϰ͕�
Ʌ͘ȴ͘ϯϵϵͬϵϰ͕� Ʌ͘ȴ͘ϭϬϱͬϵϱ͕� Ʌ͘ȴ͘ϳϳͬϵϯ͕� Ʌ͘ȴ͘ϮϭϮͬϬϲ͕� Ʌ͘ȴ͘ϭϰϵͬϬϲͿ͕� ʃɲɽʙʎ� ʃɲɿ� ɶɿɲ� ʏɻʆ� ɲʍʔɳʄɿʍɻ� ʃɲʏɳ�
ʋɲʆʏʊʎ�ʃɿʆɷʑʆʉʐ�ʐʄɿʃʉʑ�ʃɲɿ�ɹʅʗʐʖʉʐ�ʋʌʉʍʘʋɿʃʉʑ�ʋʉʐ�ɽɲ�ʖʌɻʍɿʅʉʋʉɿɻɽɸʀ�ʃɲɿ�ɶͿ�ɶɿɲ�ʉʋʉɿʉɷɼʋʉʏɸ�
ɲʏʑʖɻʅɲ�ʅɻʖɲʆɻʅɳʏʘʆ�ʃɲɿ�ʋʌʉʍʘʋɿʃʉʑ͘�

/s͘ ʆɲ�ʅɸʌɿʅʆʉʑʆ�ɶɿɲ�ʏɻʆ�ɹɶʃɲɿʌɻ�ɹʃɷʉʍɻ�ʏʘʆ�ɲʋɲɿʏʉʑʅɸʆʘʆ�ɲʋʊ�ʏʉʆ�ʆʊʅʉ�ɲɷɸɿʙʆ�ʃɲɿ�ɸɶʃʌʀʍɸʘʆ�ɶɿɲ�
ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏʘʆ�ɸʌɶɲʍɿʙʆ͘�

s͘ ʆɲ�ʄɲʅɴɳʆʉʐʆ�ʊʄɲ�ʏɲ�ɲʆɲɶʃɲʀɲ�ʅɹʏʌɲ�ʍɼʅɲʆʍɻʎ�ɸʃʏɸʄʉʑʅɸʆʘʆ�ɸʌɶɲʍɿʙʆ�ʊʋʘʎ�ʋʌʉɴʄɹʋʉʆʏɲɿ�ɲʋʊ�
ʏʉʆ�Ⱦʙɷɿʃɲ�Ƀɷɿʃɼʎ�Ⱦʐʃʄʉʔʉʌʀɲʎ�ʃɲɿ�ʏɿʎ�Ɉɸʖʆɿʃɹʎ�Ʌʌʉɷɿɲɶʌɲʔɹʎ�ɇɼʅɲʆʍɻʎ�ȵʃʏɸʄʉʑʅɸʆʘʆ�Ƀɷɿʃʙʆ�
ȶʌɶʘʆ�ɸʆʏʊʎ�ʃɲɿ�ɸʃʏʊʎ�ʃɲʏʉɿʃɻʅɹʆʘʆ�ʋɸʌɿʉʖʙʆ�ʃɲɿ�ɿʍʖʑʉʐʆ�ʍɼʅɸʌɲ͘�

s/͘ ʊʏɿ�ʃɲɽ͛�ʊʄɻ� ʏɻ�ɷɿɳʌʃɸɿɲ� ʏɻʎ�ɷɿɲɶʘʆɿʍʏɿʃɼʎ�ɷɿɲɷɿʃɲʍʀɲʎ͕�ɲʄʄɳ�ʃɲɿ�ʃɲʏɳ� ʏʉ�ʍʏɳɷɿʉ�ɸʃʏɹʄɸʍɻʎ� ʏɻʎ�
ʍʑʅɴɲʍɻʎ͕� ɸʔʊʍʉʆ� ʃɲʏɲʍʏʉʑʆ� ɲʆɳɷʉʖʉɿ͕� ɲʄʄɳ� ʃɲɿ� ʅɸʏɳ� ʏɻ� ʄɼʇɻ� ɼ� ʄʑʍɻ� ɲʐʏɼʎ͕� ʆɲ� ʏɻʌɼʍʉʐʆ�
ɸʅʋɿʍʏɸʐʏɿʃɳ�ʃɲɿ�ʆɲ�ʅɻ�ɶʆʘʍʏʉʋʉɿɼʍʉʐʆ�ʍɸ�ʏʌʀʏʉʐʎ�;ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʘʆ�ʏʘʆ�ɸʃʋʌʉʍʙʋʘʆ�ʏʉʐ�
ɸʄʄɻʆɿʃʉʑ�ʃɲɿ�ɷɿɸɽʆʉʑʎ�ɈʑʋʉʐͿ͕�ʖʘʌʀʎ�ʏɻʆ�ʋʌʉɻɶʉʑʅɸʆɻ�ɹɶɶʌɲʔɻ�ʍʐɶʃɲʏɳɽɸʍɻ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�
Ȱʌʖɼʎ͕� ʉʋʉɿɲɷɼʋʉʏɸ� ɹɶɶʌɲʔɲ� ɼ� ʋʄɻʌʉʔʉʌʀɸʎ� ʋʉʐ� ɽɲ� ʋɸʌɿɹʄɽʉʐʆ� ʍɸ� ɶʆʙʍɻ� ʏʉʐʎ� ʃɲʏɳ� ʏɻʆ�
ɸʃʏɹʄɸʍɻ� ʏʘʆ� ʐʋɻʌɸʍɿʙʆ� ʃɲɿ� ʏɻʆ� ɸʃʋʄɼʌʘʍɻ� ʏʘʆ� ʐʋʉʖʌɸʙʍɸʙʆ� ʏʉʐʎ� ʃɲɿ� ʊʏɿ� ɽɲ� ʄɲʅɴɳʆʉʐʆ� ʏɲ�
ʃɲʏɳʄʄɻʄɲ� ʅɹʏʌɲ� ɶɿɲ� ʆɲ� ɷɿɲʔʐʄɳʇʉʐʆ� ʏɻʆ� ɸʅʋɿʍʏɸʐʏɿʃʊʏɻʏɲ� ʏʘʆ� ʋʄɻʌʉʔʉʌɿʙʆ� ʋʉʐ� ɹʖʉʐʆ�
ʖɲʌɲʃʏɻʌɿʍɽɸʀ�ʘʎ�ʏɹʏʉɿɸʎ͘��

s//͘ ʆɲ� ʅɻʆ� ʋʌʉɴɲʀʆʉʐʆ� ʍɸ� ɷɻʅʊʍɿɸʎ� ɷɻʄʙʍɸɿʎ� ʍʖɸʏɿʃɳ� ʅɸ� ʏʉ� ʍʐʅɴɲʏɿʃʊ� ɲʆʏɿʃɸʀʅɸʆʉ͕� ʖʘʌʀʎ� ʏɻʆ�
ʋʌʉɻɶʉʑʅɸʆɻ� ʍʐʆɲʀʆɸʍɻ� ʏɻʎ� Ȱʆɲɽɹʏʉʐʍɲʎ� Ȱʌʖɼʎ͕� ʉʑʏɸ� ʆɲ� ʍʐʅʅɸʏɹʖʉʐʆ� ʍɸ� ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ�
ɲʍʐʅɴʀɴɲʍʏɸʎ� ʅɸ� ʏɿʎ� ʐʋʉʖʌɸʙʍɸɿʎ� ʏʉʐʎ� ɲʋɹʆɲʆʏɿ� ʍʏɻʆ� Ȱʆɲɽɹʏʉʐʍɲ� Ȱʌʖɼ� ʃɲɿ� ʆɲ� ʅɻ� ɷɸʍʅɸʑʉʐʆ�
ɲʐʏɼʆ�ʅɸ�ʃɲʆɹʆɲ�ʏʌʊʋʉ͕�ʖʘʌʀʎ�ʏɻʆ�ʋʌʉɻɶʉʑʅɸʆɻ�ɶʌɲʋʏɼ�ʏɻʎ�ʍʐʆɲʀʆɸʍɻ͘�

s///͘ ʉɿ� ʐʋʉɴɲʄʄʊʅɸʆɸʎ� ʋʌʉʍʔʉʌɹʎ� ʏʉʐʎ� ʆɲ� ɿʍʖʑʉʐʆ� ɶɿɲ� ɷɿɳʍʏɻʅɲ� ϭϮϬ�ɻʅɸʌʙʆ�ɲʋʊ� ʏɻʆ� ɸʋʊʅɸʆɻ� ʏɻʎ�
ɷɿɸʆɹʌɶɸɿɲʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ͘�
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/y͘ ɸʔʊʍʉʆ� ʃɲʏɲʍʏʉʑʆ� ɲʆɳɷʉʖʉɿ� ʋɲʌɲʅɹʆʉʐʆ� ʅʊʆʉɿ� ʃɲɿ� ɲʋʉʃʄɸɿʍʏɿʃɳ� ʐʋɸʑɽʐʆʉɿ� ɶɿɲ� ʏɻʆ� ɲʍʔɳʄɸɿɲ�
ʏʘʆ� ɸʌɶɲɺʉʅɹʆʘʆ� ʍʏɲ� ɹʌɶɲ� ʃɲɿ� ɸʀʆɲɿ� ɷɿʃɼ� ʏʉʐʎ� ɸʐɽʑʆɻ� ɼ� ʄɼʗɻ� ʏʘʆ� ɸʆɷɸɷɸɿɶʅɹʆʘʆ� ʃɲɿ� ʉʌɽʙʆ�
ʅɹʏʌʘʆ�ɲʍʔɲʄɸʀɲʎ�ʃɲɿ�ɻ�ʏɼʌɻʍɻ�ʏʘʆ�ʍʖɸʏɿʃʙʆ�ʃɲʆʉʆɿʍʅʙʆ͘�

y͘ ʊʏɿ�ɶɿɲ�ɽɹʅɲʏɲ�ʋʌʊʄɻʗɻʎ�ɲʏʐʖɻʅɳʏʘʆ�ɿʍʖʑʉʐʆ�ɶɸʆɿʃɳ�ʊʍɲ�ʉʌʀɺʉʆʏɲɿ�ɲʋʊ�ʏɻʆ�ȵʄʄɻʆɿʃɼ�Ɂʉʅʉɽɸʍʀɲ�
ʃɲɿ� ʍɸ� ʋɸʌɿʋʏʙʍɸɿʎ� ʋʉʐ� ɷɸʆ� ʋʌʉɴʄɹʋʉʆʏɲɿ� ɲʋʊ� ɲʐʏɼ� ɽɲ� ɸʔɲʌʅʊɺʉʆʏɲɿ� ʉɿ� ɷɿɸɽʆɸʀʎ� ʃɲʆʉʆɿʍʅʉʀ�
ʋʌʊʄɻʗɻʎ�ɲʏʐʖɻʅɳʏʘʆ͘�

Ϯ͘ Ƀɿ� ʐʋɻʌɸʍʀɸʎ� ɲʔʉʌʉʑʆ� ʏɻʆ� ɲʔɲʀʌɸʍɻ� Ͳ� ɲʋʉʇɼʄʘʍɻ� ʋɲʌɳʆʉʅʘʆ� ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� Θ�
ɸʋɿɶʌɲʔʙʆ�ʍʏɲ�ʊʌɿɲ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʏʉʆ�ʏɸʅɲʖɿʍʅʊ�ʏʉʐʎ�ʃɲɿ�ʏɻʆ�ʅɸʏɲʔʉʌɳ�
ʏʉʐʎ� ʍɸ� ɲɷɸɿʉɷʉʏɻʅɹʆʉʐʎ� ʖʙʌʉʐʎ� ɲʆɲʃʑʃʄʘʍɻʎ͘� ȵɿɷɿʃʊʏɸʌɲ� ʉɿ� ɸʌɶɲʍʀɸʎ� ʋʉʐ� ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ�
ɲʋɲɿʏɸʀʏɲɿ�ʆɲ�ɸʃʏɸʄɸʍʏʉʑʆ�ɶɿɲ�ʆɲ�ʋɸʌɲɿʘɽɸʀ�ɻ�ʘʎ�ɳʆʘ�ɸʌɶɲʍʀɲ�ɸʀʆɲɿ͗

/͘ ɸʆʏʉʋɿʍʅʊʎ� ʃɲɿ� ɸʋɿɴɸɴɲʀʘʍɻʎ� ɽɹʍɻʎ� ʏʉʐ� ʋʄɲɿʍʀʉʐ� ʃɲɿ� ʋʄɼʌɻʎ� ʋʌʉʍɷɿʉʌɿʍʅʊʎ� ʏʘʆ� ʋɿɽɲʆʙʆ�
ʃɿʆɷʑʆʘʆ͕� ʃɲɽʉʌɿʍʅʊʎ� ʊʄʘʆ� ʏʘʆ� ɲʋɲʌɲʀʏɻʏʘʆ� ɸʆɸʌɶɸɿʙʆ� ɲʍʔɳʄɸɿɲʎ� ʃɲɿ� ʋʌʉʍʏɲʍʀɲʎ� ʃɲɽʙʎ� ʃɲɿ�
ɸʃʏʀʅɻʍɻ�ʏɻʎ�ʐʋɳʌʖʉʐʍɲʎ�ʃɲʏɳʍʏɲʍɻʎ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʋʌɿʆ�ʏɻʆ�ɹʆɲʌʇɻ�ʉʋʉɿɲʍɷɼʋʉʏɸ�ɸʌɶɲʍʀɲʎ͕�ʆɲ�
ɹʖʉʐʆ�ʉʄʉʃʄɻʌʘɽɸʀ�ʉɿ�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ�ʏʐʖʊʆ�ɲʋɲɿʏʉʑʅɸʆɸʎ�ɸʆɹʌɶɸɿɸʎ͘�

//͘ ɸʔʊʍʉʆ�ɻ�ɷɿɲʔɻʅɿʍʏɿʃɼ�ʋɿʆɲʃʀɷɲ� Ͳ�ɸʋɿɶʌɲʔɼ�ɻʄɸʃʏʌʉɷʉʏɸʀʏɲɿ�ʆɲ�ʅɸʌɿʅʆɼʍɸɿ�ɶɿɲ�ʏɿʎ�ɲʋɲʌɲʀʏɻʏɸʎ�
ɸʆɹʌɶɸɿɸʎ�ɶɿɲ�ʏɻʆ�ɷɿɲʃʉʋɼ�ʏɻʎ�ʏʉʐ�ɻʄɸʃʏʌɿʃʉʑ�ʌɸʑʅɲʏʉʎ�ʃɲɿ�ʏɻʆ�ʄɼʗɻ�ʏʘʆ�ɲʋɲʌɲʀʏɻʏʘʆ�ʅɹʏʌʘʆ�
ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɸʃʏɸʄɸʍʏɸʀ�ʅɸ�ɲʍʔɳʄɸɿɲ�ɻ�ɲʔɲʀʌɸʍɼ�ʏɻʎ͘�

///͘ ʆɲ� ʄɻʔɽʉʑʆ� ʊʄɲ� ʏɲ� ɲʋɲʌɲʀʏɻʏɲ� ʅɹʏʌɲ� ɲʍʔɳʄɸɿɲʎ͕� ʍɼʅɲʆʍɻʎ͕� ɲʍʔɲʄʉʑʎ� ʃʐʃʄʉʔʉʌʀɲʎ� ʃɲɿ�
ɸʌɶɲʍʀɲʎ�ʍʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�ɿʍʖʑʉʐʍɲ�ʆʉʅʉɽɸʍʀɲ͘�

/s͘ ɻ�ʃɲɽɲʀʌɸʍɻ�ʏʘʆ�ɷɿɲʔɻʅɿʍʏɿʃʙʆ�ʋɿʆɲʃʀɷʘʆ�Ͳ�ɸʋɿɶʌɲʔʙʆ͕�ʉ�ʏɸʅɲʖɿʍʅʊʎ�ʏʉʐʎ�ʃɲɿ�ɻ�ʔʊʌʏʘʍɼ�ʏʉʐʎ�
ʍɸ� ʉʖɼʅɲʏɲ� ʅɸʏɲʔʉʌɳʎ� ɸʔʉɷɿɲʍʅɹʆɲ� ʅɸ� ʏɻʆ� ɲʋɲʌɲʀʏɻʏɻ� ɳɷɸɿɲ� ʍʐʄʄʉɶɼʎ� ʃɲɿ� ʅɸʏɲʔʉʌɳʎ� ʅɻ�
ɸʋɿʃʀʆɷʐʆʘʆ� ɲʋʉɴʄɼʏʘʆ͘� ȳɿɲ� ʏɻʆ� ɸʌɶɲʍʀɲ� ɲʐʏɼ� ɽɲ� ʖʌɻʍɿʅʉʋʉɿɻɽʉʑʆ� ʏɲ� ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ�
ɲʋɲɿʏʉʑʅɸʆɲ� ʅɹʍɲ� ;ʋ͘ʖ͘� ɶɸʌɲʆʉʔʊʌʉ� ʊʖɻʅɲ͕� ɿʃʌɿʙʅɲʏɲ͕� ɸʇʉʋʄɿʍʅʊʎ� ɶɿɲ� ʏʉʆ� ʏɸʅɲʖɿʍʅʊ� ʏʘʆ�
ʋʄɲɿʍʀʘʆ�ʃʄʋ͘Ϳ��

s͘ ɶɿɲ� ʏɿʎ� ɷɿɲʔɻʅɿʍʏɿʃɹʎ� ɸʋɿɶʌɲʔɹʎ� ɸʋʀ� ɸɷɳʔʉʐʎ͕� ʃɲɽɲʌɿʍʅʊʎ� ʏʉʐ� ɽɸʅɸʄʀʉʐ�ɲʋʊ� ɸʇɹʖʉʆʏɲ� ʍʏʉɿʖɸʀɲ�
;ɴʄɼʏʌɲ�ʃʄʋ͘Ϳ�

s/͘ ɻ�ʅɸʏɲʔʉʌɳ�ʃɲɿ�ɷɿɳɽɸʍɻ�ʏʘʆ�ɲʋʉɴʄɼʏʘʆ�ʍɸ�ʃɲʏɳʄʄɻʄɻ�ʅʉʆɳɷɲ�ɲʆɲʃʑʃʄʘʍɻʎ�ʃɲɿ�ɻ�ʏɼʌɻʍɻ�ʏʘʆ�
ʋɲʌɲʍʏɲʏɿʃʙʆ� ʍʏʉɿʖɸʀʘʆ͘� Ȱʋɲɶʉʌɸʑɸʏɲɿ� ɻ� ʋʌʉʍʘʌɿʆɼ� ɲʋʉɽɼʃɸʐʍɻ� ʏʘʆ� ɲʋʉɴʄɼʏʘʆ� ɸʆʏʊʎ� ʏʘʆ�
ʉʖɻʅɳʏʘʆ�ʅɸʏɲʔʉʌɳʎ͘�

Ƀʌɶɲʆʘʏɿʃɳ

ϯ͘ ȳɿɲ� ʏɻʆ� ɸʑʌʐɽʅɻ�ʍʐʆɸʌɶɲʍʀɲ�ʅɸ� ʏɻʆ� ɉʋɻʌɸʍʀɲ͕� ʏʉʆ�ʍʐʆʏʉʆɿʍʅʊ� ʏʘʆ�ɲʋɲʌɲʀʏɻʏʘʆ� ɸʆɸʌɶɸɿʙʆ� ʃɲɿ� ʏɻʆ�
ɶʌɼɶʉʌɻ� ɷɿɸʃʋɸʌɲʀʘʍɻ� ʏʘʆ� ɺɻʏɻʅɳʏʘʆ� ʋʉʐ� ʏʐʖʊʆ� ʋʌʉʃʑʗʉʐʆ͕� ʉ� Ȱʆɳɷʉʖʉʎ� ɽɲ� ʉʌʀʍɸɿ� ɲʌʅʊɷɿʉ�
ɸʃʋʌʊʍʘʋʊ� ʏʉʐ͕� ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ʋʌʉɴɲʀʆɸɿ� ʍɸ� ʍʖɸʏɿʃɼ� ɸʋɿʃʉɿʆʘʆʀɲ� ʅɸ� ʏʉʆ� ɸʋʊʋʏɻ� ʏɻʎ� Ȱʌʅʊɷɿɲʎ�
ɉʋɻʌɸʍʀɲʎ�ɶɿɲ�ʏɻʆ�ʉʋʉʀɲ�ɶʀʆɸʏɲɿ�ɻ�ʋɲʌʉʖɼ�ɉʋɻʌɸʍɿʙʆ͘�

ϰ͘ Ɉʉ�ʋʌʉʍʘʋɿʃʊ�ʋʉʐ�ɽɲ�ɷɿɲʏɸɽɸʀ�ɲʋʊ�ʏʉʆ�ʐʋʉʗɼʔɿʉ�ɲʆɳɷʉʖʉ�ɽɲ�ɸʃʏɸʄɹʍɸɿ�ʏʉ�ʍʑʆʉʄʉ�ʏʘʆ�ɸʌɶɲʍɿʙʆ�ʋʉʐ�
ɲʋɲɿʏʉʑʆʏɲɿ� ɶɿɲ� ʏɻʆ� ɲʔɲʀʌɸʍɻ� Ͳ� ʃɲɽɲʀʌɸʍɻ� ʏʘʆ� ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� Ͳ� ɸʋɿɶʌɲʔʙʆ͕� ʏɻʆ�
ɲʋʉʍʐʆɲʌʅʉʄʊɶɻʍɻ� Ͳ� ʏɸʅɲʖɿʍʅʊ�ʏʉʐʎ͕�ʏɻʆ�ʔʊʌʏʘʍɼ�ʏʉʐʎ͕� ʏɻʆ�ʅɸʏɲʔʉʌɳ�ʏʉʐʎ�ʍɸ�ʃɲʏɳʄʄɻʄɻ�ʅʉʆɳɷɲ�
ɲʆɲʃʑʃʄʘʍɻʎ�ʃɲɿ�ʏɻʆ�ʏɼʌɻʍɻ�ʏʘʆ�ʋɲʌɲʍʏɲʏɿʃʙʆ�ʍʏʉɿʖɸʀʘʆ͘�

ϱ͘ Ƀ� ʐʋʉʗɼʔɿʉʎ� ɲʆɳɷʉʖʉʎ� ɽɲ� ɷɿɸʐʃʉʄʑʆɸɿ� ʏɿʎ� ʅɸʏɲʃɿʆɼʍɸɿʎ� ʏʘʆ� ʐʋɲʄʄɼʄʘʆ� ʏɻʎ� ɉʋɻʌɸʍʀɲʎ� ɶɿɲ� ʏɿʎ�
ɲʆɳɶʃɸʎ�ʍʐʆʏʉʆɿʍʅʉʑ͕�ɸʋʀɴʄɸʗɻʎ�ʃɲɿ�ʋɲʌɲʄɲɴɼʎ��ʏʉʐ�ɲʆʏɿʃɸɿʅɹʆʉʐ�ʏɻʎ�ʋɲʌɸʖʊʅɸʆɻʎ�ʐʋɻʌɸʍʀɲʎ͘�

ϲ͘ Ƀɿ� ɸʌɶɲʍʀɸʎ� ɽɲ� ʋʌɲɶʅɲʏʉʋʉɿɻɽʉʑʆ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɿʎ� ɶɸʆɿʃɳ� ʋɲʌɲɷɸʃʏɹʎ� ʏɸʖʆɿʃɹʎ͕� ʅɸɽʊɷʉʐʎ͕�
ɷɿɲɷɿʃɲʍʀɸʎ�ʃɲɿ� ʏɸʖʆɿʃɳ�ʅɹʍɲ͕�ʃɲɽʙʎ�ʃɲɿ� ʏɿʎ� ɶʌɲʋʏɹʎ�ʃɲɿ�ʋʌʉʔʉʌɿʃɹʎ�ʉɷɻɶʀɸʎ�ʋʉʐ�ʅʋʉʌɸʀ� ʆɲ�ɷʀʆɸɿ�ɻ�
Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ͘�

ϳ͘ Ƀ� ʐʋʉʗɼʔɿʉʎ� ɲʆɳɷʉʖʉʎ� ɽɲ� ʋʌɹʋɸɿ� ʆɲ� ɷɿɲɽɹʏɸɿ� ʏʉʆ� ʃɲʏɳʄʄɻʄʉ� ɸʇʉʋʄɿʍʅʊ� ɶɿɲ� ʏɻʆ� ɲʔɲʀʌɸʍɻ� Ͳ�
ʃɲɽɲʀʌɸʍɻ�ʏʘʆ�ɷɿɲʔɻʅɿʍʏɿʃʙʆ�ʋɿʆɲʃʀɷʘʆ�Ͳ�ɸʋɿɶʌɲʔʙʆ͕�ʏɻʆ�ɲʋʉʍʐʆɲʌʅʉʄʊɶɻʍɻ�Ͳ�ʏɸʅɲʖɿʍʅʊ�ʏʉʐʎ͕�ʏɻʆ�
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ʔʊʌʏʘʍɼ�ʏʉʐʎ�ʃɲɿ�ʏɻʆ�ʅɸʏɲʔʉʌɳ�ʏʉʐʎ͘��

ϴ͘ Ƀ�ʐʋʉʗɼʔɿʉʎ�ɲʆɳɷʉʖʉʎ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ɷɿɲɽɹʏɸɿ�ʏɲ�ʃɲʏɳʄʄɻʄɲ�ʅɹʍɲ�;ʋɿʆɲʃʀɷɸʎ͕�ʔʘʏɸɿʆɳ�ʍɼʅɲʏɲ�ʃʄʋ͘Ϳ�
ɸʋɿʍɼʅɲʆʍɻʎ� ʃɲɿ� ɲʋɲɶʊʌɸʐʍɻʎ� ʋʌʉʍɹɶɶɿʍɻʎ� ɸʋɿʃʀʆɷʐʆʘʆ� ɽɹʍɸʘʆ͕� ʃɲɽʙʎ� ʃɲɿ� ʆɲ� ʔʌʉʆʏʀɺɸɿ� ɶɿɲ� ʏɻʆ�
ʑʋɲʌʇɻ� ɷɿɲɽɹʍɿʅʘʆ� ʔʉʌɻʏʙʆ� ʔɲʌʅɲʃɸʀʘʆ� ʋʌʙʏʘʆ� ɴʉɻɽɸɿʙʆ� ʃɲɿ� ʏʘʆ� ʏɻʄɸʔʙʆʘʆ� ɳʅɸʍɻʎ� ɲʆɳɶʃɻʎ�
;Ʌʐʌʉʍɴɸʍʏɿʃɼ�ɉʋɻʌɸʍʀɲ͕�Ⱦɹʆʏʌʉ�ȱʅɸʍɻʎ�Ȳʉɼɽɸɿɲʎ�ʃʄʋ͘Ϳ�ʍɸ�ʊʄɲ�ʏɲ�ʍʏɳɷɿɲ�ʏʘʆ�ɸʌɶɲʍɿʙʆ͘�ȵʋʀʍɻʎ�ɶɿɲ�
ʏɻʆ� ʋʌʉʍʏɲʍʀɲ� ʃɲɿ� ɲʆʏɿʅɸʏʙʋɿʍɻ� ʋʐʌʃɲɶɿʙʆ� ʍʏʉʐʎ� ʖʙʌʉʐʎ� ɸʃʏɹʄɸʍɻʎ� ʏʘʆ� ɸʌɶɲʍɿʙʆ͕� ʉ� ʐʋʉʗɼʔɿʉʎ�
ɲʆɳɷʉʖʉʎ�ʐʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ɷɿɲɽɹʏɸɿ�ʏʉʆ�ʃɲʏɳʄʄɻʄʉ�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ�ɸʇʉʋʄɿʍʅʊ�ʋʐʌʊʍɴɸʍɻʎ͕�ʊʋʘʎ�ɶɿɲ�
ʋɲʌɳɷɸɿɶʅɲ�ʔʉʌɻʏɳ�ʅɹʍɲ�ʋʐʌʊʍɴɸʍɻʎ͕� ʃɲʏɳʄʄɻʄɲ�ʅɹʍɲ�ɲʏʉʅɿʃɼʎ�ʋʌʉʍʏɲʍʀɲʎ�ɶɿɲ� ʏʉ�ʋʌʉʍʘʋɿʃʊ� ʏʉ�
ʉʋʉʀʉ�ɽɲ�ɲʋɲʍʖʉʄɻɽɸʀ�ʃʄʋ͘�

ϵ͘ Ƀ� ʐʋʉʗɼʔɿʉʎ� ɲʆɳɷʉʖʉʎ� ɽɲ� ʋʌɹʋɸɿ� ʆɲ� ʅɸʌɿʅʆɼʍɸɿ� ɶɿɲ� ʏɻ� ʄɼʗɻ� ɹɶʖʌʘʅʘʆ� ʔʘʏʉɶʌɲʔɿʙʆ� ʋʌɿʆ� ʏɻʆ�
ɲʔɲʀʌɸʍɻ� ʏʘʆ�ʋʄɲɿʍʀʘʆ͕�ʃɲʏɳ� ʏɿʎ�ʔɳʍɸɿʎ�ɲʔɲʀʌɸʍɼʎ� ʏʉʐ�ʃɲɿ�ʅɸʏɳ� ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏɻʎ�ɸʌɶɲʍʀɲʎ͕�ʉɿ�
ʉʋʉʀɸʎ�ɽɲ�ʐʋʉɴʄɻɽʉʑʆ�ʍʏɻʆ�ɉʋɻʌɸʍʀɲ͘�

Ʌʌʉʍɴɲʍɿʅʊʏɻʏɲ

ϭϬ͘ Ƀ�ʐʋʉʗɼʔɿʉʎ�ɲʆɳɷʉʖʉʎ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ɲʇɿʉʄʉɶɼʍɸɿ�ʏɿʎ�ʃɲʄʑʏɸʌɸʎ�ʋʌʉʍɴɳʍɸɿʎ�ʅɹʍɲͬɹʇʘ�ɲʋʊ�ʏʉ�ʃʏʀʌɿʉ�ɼ�
ʏɻʆ� ɿɷɿʉʃʏɻʍʀɲ� ʍʏɻʆ� ʉʋʉʀɲ� ɴʌʀʍʃɸʏɲɿ� ʏʉ� ʋʌʉʎ� ɲʔɲʀʌɸʍɻ� ʋʄɲʀʍɿʉ͕� ʄɲʅɴɳʆʉʆʏɲʎ� ʐʋʊʗɻ� ʏʐʖʊʆ�
ʋɸʌɿʉʌɿʍʅʉʑʎ� ʋʉʐ� ɸʋɿɴɳʄʄʉʆʏɲɿ� ɲʋʊ� ʏʉ� ʃʏʀʌɿʉ͕� ʏɻʆ� Ɉʉʋɿʃɼ� Ȱʐʏʉɷɿʉʀʃɻʍɻ� ʃɲɿ� ʏʉʐʎ� ʋɸʌɿʉʌɿʍʅʉʑʎ�
ʍʏɳɽʅɸʐʍɻʎͬʔʊʌʏʘʍɻʎ͘�

ϭϭ͘ Ƀ�ʐʋʉʗɼʔɿʉʎ�ɲʆɳɷʉʖʉʎ�ɽɲ�ʋʌɹʋɸɿ� ʆɲ�ʅɸʌɿʅʆɼʍɸɿ� ɶɿɲ�ʊʄɸʎ� ʏɿʎ�ɲʋɲʌɲʀʏɻʏɸʎ�ɳɷɸɿɸʎ�ɲʋʊ� ʏʉʆ�ɲʌʅʊɷɿʉ�
ȴɼʅʉ�;ʍɸ�ʋɸʌʀʋʏʘʍɻ�ʃɲʏɳʄɻʗɻʎ�ʋɸɺʉɷʌʉʅʀʉʐͿ͕�ʏɻʆ�Ɉʌʉʖɲʀɲ�;ʍɸ�ʋɸʌʀʋʏʘʍɻ�ʃɲʏɳʄɻʗɻʎ�ʏʅɼʅɲʏʉʎ�ʏʉʐ�
ʉɷʉʍʏʌʙʅɲʏʉʎͿ�ʃɲɿ�ʏʉʐʎ�ʉʌɶɲʆɿʍʅʉʑʎ�ɀɹʍʘʆ�ɀɲɺɿʃɼʎ�ɀɸʏɲʔʉʌɳʎ͕�ɶɿɲ�ʏɻʆ�ʍʏɳɽʅɸʐʍɻ�ʃɲɿ�ʏɻʆ�ʃʀʆɻʍɻ�
ʏʘʆ�ʉʖɻʅɳʏʘʆ�ʋʉʐ�ɽɲ�ʖʌɻʍɿʅʉʋʉɿɼʍɸɿ͕�ɸʔʊʍʉʆ�ɲʐʏʊ�ɲʋɲɿʏɸʀʏɲɿ͘�

ȵɿɷɿʃʉʀ�ʊʌʉɿ

ϭϮ͘ ɉʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ʋɲʌʀʍʏɲʏɲɿ�ʐʋɸʑɽʐʆʉʎ�ɀɻʖɲʆɿʃʊʎ�;Ʌʉʄɿʏɿʃʊʎ�ɀɻʖɲʆɿʃʊʎ�ʃɲʏɻɶʉʌʀɲʎ�ɅȵͿ͕�ʍʏʉʆ�ʏʊʋʉ�
ɸʃʏɹʄɸʍɻʎ� ʏʘʆ� ɸʌɶɲʍɿʙʆ͕� ʃɲɽ͛� ʊʄɻ� ʏɻ� ɷɿɳʌʃɸɿɲ� ɲʐʏʙʆ� ʃɲɿ� ʍɸ� ʃɳɽɸ� ʍʐʆɸʌɶɸʀʉ� ʋʉʐ� ɽɲ� ʋɲʌɹʖɸɿ�
ʐʋɻʌɸʍʀɸʎ͕�ʏɲ�ʍʏʉɿʖɸʀɲ�ʏʉʐ�ʉʋʉʀʉʐ�;ʉʆʉʅɲʏɸʋʙʆʐʅʉ�ʃɲɿ�ʏɻʄɹʔʘʆʉ�ɸʋɿʃʉɿʆʘʆʀɲʎͿ�ɽɲ�ʋʌɹʋɸɿ�ɹɶʃɲɿʌɲ�
ʆɲ�ɹʖʉʐʆ�ɶʆʘʍʏʉʋʉɿɻɽɸʀ�ʍʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ͘

ϭϯ͘ Ƀ� ʐʋʉʗɼʔɿʉʎ� ɲʆɳɷʉʖʉʎ� ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ɷɿɲɽɹʏɸɿ� Ȱʍʔɲʄɿʍʏɼʌɿʉ� ɇʐʅɴʊʄɲɿʉ� ʃɳʄʐʗɻʎ�
ɸʋɲɶɶɸʄʅɲʏɿʃʙʆ�ʃɿʆɷʑʆʘʆ� ;Ȱʍʔɲʄɿʍʏɼʌɿʉ� ɇʐʅɴʊʄɲɿʉ�Ȱʍʏɿʃɼʎ� ȵʐɽʑʆɻʎͿ�ʍɸ� ɿʍʖʑ�ʃɲɿ�ɽɲ� ʃɲʄʑʋʏɸʏɲɿ�
ʃɲɿ� ɻ� ɸʃ� ʏʉʐ� Ɂʊʅʉʐ� ɸʐɽʑʆɻ� ʏʉʐ� Ȱʆɲɷʊʖʉʐ͕� ʏɻʆ� ʉʋʉʀɲ� ɹʖɸɿ� ʅɸ� ʏɻʆ� ɿɷɿʊʏɻʏɲ� ʏʉʐ� ȵʌɶʉɷʊʏɻ� ʃɲɿ�
ʋɸʌɿʄɲʅɴɳʆɸɿ�ʏɻʆ͕�ɲʋʊ�ʏɲ�ɳʌɽʌɲ�ϲϱϳ͕�ϲϱϴ�ʃɲɿ�ϵϯϮ�ʏʉʐ�ɿʍʖʑʉʆʏʉʎ�Ȱ͘Ⱦ͕͘�ʋʌʉɴʄɸʋʊʅɸʆɻ�ʐʋʉʖʌɹʘʍɻ�ʏʉʐ�
Ȱʍʔɲʄɿʍʅɹʆʉʐ� ɹʆɲʆʏɿ� ʏʉʐ� ʋʌʉʍʘʋɿʃʉʑ� ʏʉʐ� ʋʉʐ� ɲʋɲʍʖʉʄɸʀʏɲɿ� ʍʏɿʎ� ʋɸʌɿɶʌɲʔʊʅɸʆɸʎ� ʍʏɻʆ� ʋɲʌʉʑʍɲ�
ʍʑʅɴɲʍɻ� ɸʌɶɲʍʀɸʎ͕� ʍɸ� ʋɸʌʀʋʏʘʍɻ� ʍʘʅɲʏɿʃʙʆ� ɴʄɲɴʙʆ� ʋʉʐ� ɽɲ� ʋʌʉʃʄɻɽʉʑʆ� ʃɲʏɳ� ʏɻ� ɷɿɳʌʃɸɿɲ� ʏɻʎ�
ɸʌɶɲʍʀɲʎ͘�

ϭϰ͘ Ƀ� ʐʋʉʗɼʔɿʉʎ� ɲʆɳɷʉʖʉʎ� ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ʋɲʌɹʖɸɿ� ʃɳʄʐʗɻ� ʉʋʉɿɲʍɷɼʋʉʏɸ� Ȱʍʏɿʃɼʎ� ȵʐɽʑʆɻʎ� ʋʌʉʎ�
ʉʋʉɿʉʆɷɼʋʉʏɸ� ʏʌʀʏʉ͕� ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ� ʏɻʎ� Ȱʆɲɽɹʏʉʐʍɲʎ� Ȱʌʖɼʎ� ʃɲɿ� ʏʉʐ�ʋʌʉʍʘʋɿʃʉʑ� ɲʐʏʉʑ͕� ɻ�
ʉʋʉʀɲ�ɲʆɲʃʑʋʏɸɿ�ɲʋʊ�ɼ�ʉʔɸʀʄɸʏɲɿ�ʍʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʐʋɻʌɸʍʀɲʎ͕�ʋɸʌɿʄɲʅɴɲʆʉʅɹʆʘʆ͕�ɲʄʄɳ�ʊʖɿ�ʅʊʆʉ͕�
ʋɸʌɿʋʏʙʍɸʘʆ�ɽɲʆɳʏʉʐ͕�ʍʘʅɲʏɿʃʙʆ�ɴʄɲɴʙʆ͕�ɲʋʙʄɸɿɲ�ɼ� ɺɻʅʀɲʎ�ʋɸʌɿʉʐʍʀɲʎ͕�ɲʏʐʖɻʅɲʏɿʃɼʎ�ʌʑʋɲʆʍɻʎ͕�
ʗʐʖɿʃɼʎ�ʉɷʑʆɻʎ�ʃɲɿ�ɻɽɿʃɼʎ�ɴʄɳɴɻʎ͕�ʅɹʖʌɿ�ɸʃɸʀʆʘʆ�ʏʘʆ�ʉʌʀʘʆ�ɸʐɽʑʆɻʎ�ʏɲ�ʉʋʉʀɲ�ɽɲ�ɷɿɲʏɻʌʉʑʍɸ�ʍɸ�ɿʍʖʑ�
ɹʆɲʎ�ʍʐʆɸʏʊʎ�ʄɸɿʏʉʐʌɶʊʎ�ɹʌɶʉʐ�ʋɲʌʊʅʉɿɲʎ�ʔʑʍɻʎ͕�ʅɸɶɹɽʉʐʎ�ʃɲɿ�ʖɲʌɲʃʏɻʌɿʍʏɿʃʙʆ�ʏʉʐ͘�ɇʏɻʆ�ʃɳʄʐʗɻ�
ɽɲ� ʋɸʌɿʄɲʅɴɳʆɸʏɲɿ� ʌɻʏɳ� ʃɲɿ� ɻ� ɸʃ� ʏʉʐ� ɳʌɽʌʉʐ� ϵϮϮ� ʏʉʐ� Ȱʍʏɿʃʉʑ� Ⱦʙɷɿʃɲ� ɲʋʉʌʌɹʉʐʍɲ� ɸʐɽʑʆɻ� ʏɻʎ�
ɉʋɻʌɸʍʀɲʎ� ;ɸʐɽʑʆɻ� ʋʌʉʍʏɼʍɲʆʏʉʎͿ͘� ȸ� Ȱʆɲɽɹʏʉʐʍɲ� Ȱʌʖɼ� ɲʋɲʄʄɳʍʍɸʏɲɿ� ɲʋʊ� ʃɳɽɸ� ɸʐɽʑʆɻ� ʃɲɿ�
ʐʋʉʖʌɹʘʍɻ� ɶɿɲ� ɲʋʉɺɻʅʀʘʍɻ� ɲʋʊ� ʏʐʖʊʆ� ɲʏʑʖɻʅɲ� ɼ� ʃɳɽɸ� ɳʄʄɻ� ɲɿʏʀɲ͕� ʏʊʍʉ� ʃɲʏɳ� ʏɻ� ʅɸʏɲʔʉʌɳ� ʏʉʐ�
ʋʌʉʍʘʋɿʃʉʑ� ʏʉʐ�ɲʆɳɷʉʖʉʐ͕� ʊʍʉ� ʃɲɿ� ʃɲʏɳ� ʏɻ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ɸʃʏɹʄɸʍɻʎ� ʏʘʆ� ɸʌɶɲʍɿʙʆ� ʃɲʏɸɷɳʔɿʍɻʎ͘�Ƀ�
Ȱʆɳɷʉʖʉʎ� ɽɲ� ʋʌɹʋɸɿ� ʆɲ� ɸʇɲʍʔɲʄʀʍɸɿ� ʊʏɿ� ʏɲ� ɲʆʘʏɹʌʘ� ʏɻʌʉʑʆʏɲɿ� ʃɲɿ� ɲʋʊ� ʏʉʐʎ� ʋɳʍɻʎ� ʔʑʍɸʘʎ�
ʍʐʅɴʉʑʄʉʐʎ͕�ʍʐʆɸʌɶɳʏɸʎ�ʃɲɿ�ʐʋɸʌɶʉʄɳɴʉʐʎ�ɲʐʏʉʑ͘�

ϭϱ͘ Ƀɿ� ɲʍʔɲʄʀʍɸɿʎ� ɷɸʆ� ɲʋɲʄʄɳʍʍʉʐʆ� ʉʑʏɸ� ʋɸʌɿʉʌʀɺʉʐʆ� ʃɲɽ͛� ʉɿʉʆɷɼʋʉʏɸ� ʏʌʊʋʉ� ʏɿʎ� ʐʋʉʖʌɸʙʍɸɿʎ� ʃɲɿ�
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ɸʐɽʑʆɸʎ�ʏʉʐ�ɲʆɲɷʊʖʉʐ�ʋʉʐ�ɲʋʉʌʌɹʉʐʆ�ɲʋʊ�ʏɻʆ�ʋɲʌʉʑʍɲ�ɇʑʅɴɲʍɻ͘�ɇɸ�ʃɳɽɸ�ʋɸʌʀʋʏʘʍɻ͕�ʉ�Ȱʆɳɷʉʖʉʎ�
ɸʐɽʑʆɸʏɲɿ� ʋʄɼʌʘʎ� ɶɿɲ� ʊʄʉʐʎ� ʏʉʐʎ� ʃɿʆɷʑʆʉʐʎ� ʋʉʐ� ɲʋʉʌʌɹʉʐʆ� ɼ� ʍʖɸʏʀɺʉʆʏɲɿ� ʅɸ� ʏɻʆ� ʋɲʌʉʖɼ� ʏʘʆ�
ʐʋɻʌɸʍɿʙʆ�ʏʉʐ�ʃɲɿ�ʋɲʌɲʅɹʆɸɿ�ɲʋʉʃʄɸɿʍʏɿʃɳ�ʃɲɿ�ɸʇ�ʉʄʉʃʄɼʌʉʐ�ʐʋɸʑɽʐʆʉʎ�ɶɿɲ�ʏɻʆ�ʋʄɼʌɻ�ʃɲɿ�ɹɶʃɲɿʌɻ�
ɲʋʉʃɲʏɳʍʏɲʍɻ�ɺɻʅɿʙʆ�ʍɸ�ʋʌʊʍʘʋɲ�ɼͬʃɲɿ�ʋʌɳɶʅɲʏɲ͕�ɲʆɸʇɳʌʏɻʏɲ�ɸɳʆ�ʃɲɿ�ʍɸ�ʋʉɿʉ�ɴɲɽʅʊ�ʃɲʄʑʋʏʉʆʏɲɿ�
ɲʋʊ�ɲʍʔɲʄɿʍʏɿʃɹʎ�ʍʐʅɴɳʍɸɿʎ�ɼ�ɲʋʉɺɻʅɿʙʆʉʆʏɲɿ�ɲʋʊ�ʏʉʐʎ�ɲʍʔɲʄɿʍʏɹʎ͕�ɲʃʊʅɻ�ʃɲɿ�ʋɹʌɲʆ� ʏʘʆ�ʋʉʍʙʆ�
ʃɳʄʐʗɻʎ�ʏʘʆ�ɸʆ�ʄʊɶʘ�ʍʐʅɴɳʍɸʘʆ͘�

ϭϲ͘ Ƀ�ɲʆɳɷʉʖʉʎ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ʅɸʌɿʅʆɳ�ɶɿɲ�ʏɻʆ�ɹɶʃɲɿʌɻ�ɲʆɳʄɻʗɻ�ʐʋɻʌɸʍʀɲʎ�ɲʋʊ�ʏʉʐʎ�ʐʋɲʄʄɼʄʉʐʎ�ʏʉʐ�ʃɲɿ�
ʆɲ� ɸʀʆɲɿ� ʐʋɸʑɽʐʆʉʎ� ɶɿɲ� ʏʉʆ� ʃɲʏɲʅɸʌɿʍʅʊ� ɸʌɶɲʍʀɲʎ� ʏʉʐ� ɲʋɲʍʖʉʄʉʑʅɸʆʉʐ� ʋʌʉʍʘʋɿʃʉʑ͕� ʙʍʏɸ� ʆɲ�
ɸʃʋʄɻʌʙʆʉʆʏɲɿ� ʉɿ� ʍʐʅɴɲʏɿʃɹʎ� ʐʋʉʖʌɸʙʍɸɿʎ͘� Ʌʌɹʋɸɿ� ʆɲ� ɲʋʉʃɲɽɿʍʏɳ� ɲʅɹʍʘʎ� ʃɳɽɸ� ɹʄʄɸɿʗɻ� ɼ�
ʋɲʌɳʄɸɿʗɻ� ɼ� ʋʄɻʅʅɸʄɼ� ɸʌɶɲʍʀɲ� ʋʉʐ� ɽɲ� ʋɲʌɲʏɻʌɸʀʏɲɿ� ʃɲɿ� ɽɲ� ɶʆʘʍʏʉʋʉɿɸʀʏɲɿ� ʍɸ� ɲʐʏʊʆ� ɲʋʊ� ʏʉʐʎ�
ʐʋɸʑɽʐʆʉʐʎ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͘�

ϭϳ͘ Ƀ�Ȱʆɳɷʉʖʉʎ�ʋʌɹʋɸɿ�ʆɲ�ɸɶɶʐɳʏɲɿ�ɶɿɲ�ʏʉ�ʋʌʉʍʘʋɿʃʊ�ʏʉʐ͕�ʏʉ�ʉʋʉʀʉ�ʋʌɹʋɸɿ�ʆɲ�ɷɿɲɽɹʏɸɿ�ʏɻʆ�ɲʋɲɿʏʉʑʅɸʆɻ�
ɸʅʋɸɿʌʀɲ�ʃɲɿ�ɿʃɲʆʊʏɻʏɲ͕�ʙʍʏɸ�ʆɲ�ɲʆʏɲʋʉʃʌɿɽɸʀ�ʋʄɼʌʘʎ�ʍʏɿʎ�ɲʋɲɿʏɼʍɸɿʎ�ʏɻʎ�ɇʑʅɴɲʍɻʎ͘�

ϭϴ͘ Ƀ�ʐʋʉʗɼʔɿʉʎ�ɲʆɳɷʉʖʉʎ�ʐʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ʄɲʅɴɳʆɸɿ�ʃɳɽɸ�ʋʌʊʍʔʉʌʉ�ʅɹʏʌʉ�ɲʍʔɳʄɸɿɲʎ�ʃɲɿ�ʋʌʉʍʏɲʍʀɲʎ�
ɶɿɲ�ʏɻʆ�ɲʋʉʏʌʉʋɼ�ɺɻʅɿʙʆ�ɼ�ʔɽʉʌʙʆ�ʃɲɿ�ɸʀʆɲɿ�ʐʋɸʑɽʐʆʉʎ�ɶɿɲ�ʃɳɽɸ�ɲʏʑʖɻʅɲ͕�ɺɻʅʀɲ�ɼ�ɴʄɳɴɻ�ʋʌʉʍʙʋʘʆ͕�
ʋʌɲɶʅɳʏʘʆ�ɼ�ɸɶʃɲʏɲʍʏɳʍɸʘʆ͕�ʏʉʐ�ʋʌʉʍʘʋɿʃʉʑ�ʏʉʐ�ɼ�ʏʌʀʏʘʆ�ʃɲɿ�ɶɿɲ�ʏɻʆ�ɲʋʉʃɲʏɳʍʏɲʍɻ�ʃɳɽɸ�ʏɹʏʉɿɲʎ�
ɴʄɳɴɻʎ�ɼ� ɺɻʅʀɲʎ�ʋʉʐ�ɸʀʆɲɿ�ɷʐʆɲʏʊʆ�ʆɲ�ʋʌʉʇɸʆɻɽɸʀ�ʃɲʏɳ�ɼ�ɸʋ͛�ɸʐʃɲɿʌʀɲ�ʏɻʎ�ɸʃʏɹʄɸʍɻʎ�ʏʘʆ�ɸʌɶɲʍɿʙʆ�
ʏʉʐ�ʐʋʉʗɼʔɿʉʐ�ɲʆɳɷʉʖʉʐ͘��

ϭϵ͘ Ƀ�ʐʋʉʗɼʔɿʉʎ�ɲʆɳɷʉʖʉʎ�ʐʋʉʖʌɸʉʑʏɲɿ�ʃɲʏɳ�ʏɻ�ɷɿɳʌʃɸɿɲ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʆɲ�ɲʃʉʄʉʐɽɸʀ�ʋɿʍʏɳ�ʏɿʎ�ʉɷɻɶʀɸʎ�
ʃɲɿ�ʐʋʉɷɸʀʇɸɿʎ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ�ʃɲɿ�ʆɲ�ʋɲʌɹʖɸɿ�ʉʋʉɿɸʍɷɼʋʉʏɸ�ɲʆɲʔʉʌɹʎ�ʃɲɿ�ʋʄɻʌʉʔʉʌʀɸʎ�ʏʉʐ�
ɺɻʏɻɽʉʑʆ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘��

ϮϬ͘ Ƀ� ʐʋʉʗɼʔɿʉʎ� ɲʆɳɷʉʖʉʎ� ʌɻʏɳ� ɸʐɽʑʆɸʏɲɿ� ɶɿɲ� ʃɳɽɸ� ɸʆɹʌɶɸɿɲ� ʐʋɲʄʄɼʄʘʆ� ʏʉʐ� ɼ� ʏʌʀʏʘʆ� ;ɴʉɻɽʙʆ�
ɸʃʋʄɻʌʙʍɸʘʎͿ� ʋʉʐ� ɽɲ� ʖʌɻʍɿʅʉʋʉɿɻɽʉʑʆ� ɲʋʊ� ɲʐʏʊʆ� ɶɿɲ� ʏɻʆ� ɸʃʋʄɼʌʘʍɻ� ʏʘʆ� ʐʋʉʖʌɸʙʍɸʘʆ� ʋʉʐ�
ɲʆɲʄɲʅɴɳʆɸɿ�ʃɲɽʙʎ�ʃɲɿ�ɶɿɲ�ʏɿʎ�ʏʐʖʊʆ�ʋɲʌɸʋʊʅɸʆɸʎ�ʐʋʉʖʌɸʙʍɸɿʎ͘��

ɇʏʉ�Ʌɲʌɳʌʏɻʅɲ�ȻȻ�ʐʋɳʌʖɸɿ�ʐʋʊɷɸɿɶʅɲ�Ʌʀʆɲʃɲ�ɇʐʅʅʊʌʔʘʍɻʎ͕�ʏʉ�ʉʋʉʀʉ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ʍʐʅʋʄɻʌʘɽɸʀ�ɲʋʊ�ʏʉʆ�
ʉɿʃʉʆʉʅɿʃʊ�ʔʉʌɹɲ͘��

Ƀɿ�ʋɲʌɲʋɳʆʘ�ʊʌʉɿ�ʏʘʆ�ʏɸʖʆɿʃʙʆ�ʋʌʉɷɿɲɶʌɲʔʙʆ�ɸʀʆɲɿ�ɲʋɲʌɳɴɲʏʉɿ�ɸʋʀ�ʋʉɿʆɼ�ɲʋʉʃʄɸɿʍʅʉʑ͘�

ȴȻȰɆȾȵȻȰ�ɇɉɀȲȰɇȸɇ�Ͳ�ɈɃɅɃɇ�ȾȰȻ�ɍɆɃɁɃɇ�ȵȾɈȵȿȵɇȸɇ�ɈɏɁ�ɅȰɆȵɍɃɀȵɁɏɁ�ɉɅȸɆȵɇȻɏɁ��

ȸ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ʍʑʅɴɲʍɻʎ� ʉʌʀɺɸʏɲɿ� ɲʋʊ� ʏɻʆ� ɲʆɳʌʏɻʍɼ� ʏɻʎ� ʍʏʉ� Ⱦȸɀȴȸɇ� ʃɲɿ� ʅɹʖʌɿ� ʏɻʆ� Ϯϳɻ�
ȴɸʃɸʅɴʌʀʉʐ�ϮϬϭϵ͘�Ƀ�ʍʐʅɴɲʏɿʃʊʎ�ʖʌʊʆʉʎ�ɸʃʏɹʄɸʍɻʎ�ʏʘʆ�ʋɲʌɸʖʊʅɸʆʘʆ�ʐʋɻʌɸʍɿʙʆ�ʅʋʉʌɸʀ�ʆɲ�ʋɲʌɲʏɸʀʆɸʏɲɿ�
ʐʋʊ�ʏɿʎ�ʋʌʉɴʄɸʋʊʅɸʆɸʎ�ʋʌʉʒʋʉɽɹʍɸɿʎ�ʏʉʐ�ɳʌɽʌʉʐ�Ϯϭϳ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘�

ȸ�ɲʃʌɿɴɼʎ�ɻʅɸʌʉʅɻʆʀɲ�ʏʘʆ�ɸʌɶɲʍɿʙʆ͕�ɻ�ʅɹɶɿʍʏɻ�ɷɿɳʌʃɸɿɲ�ɸʃʏɹʄɸʍɼʎ�ʏʉʐʎ�ʃɲɿ�ɻ�ʏʉʋʉɽɸʍʀɲ͕�ɽɲ�ʉʌʀɺʉʆʏɲɿ��
ʅɸ� ɹɶɶʌɲʔɸʎ� ɸʆʏʉʄɹʎ� ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ�ʋʌʉʎ� ʏʉʆ�ɲʆɳɷʉʖʉ͘�Ƀ�Ȱʆɳɷʉʖʉʎ�ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ʏɻʌɸʀ� ʏɿʎ�
ɸʑʄʉɶɸʎ�ʋʌʉɽɸʍʅʀɸʎ�ʋʉʐ�ɽɲ�ʏʀɽɸʆʏɲɿ͘�

ɀȵɆɃɇ�Ȳ�Ͳ�ɃȻȾɃɁɃɀȻȾɃ�ȰɁɈȻȾȵȻɀȵɁɃ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ�

ȸ�ʍʐʆʉʄɿʃɼ�ʋʌʉʒʋʉʄʉɶɿʍɽɸʀʍɲ�ɷɲʋɳʆɻ�ɲʆɹʌʖɸʏɲɿ�ʍʏʉ�ʋʉʍʊ�ʏʘʆ�Ϯϵ͕ϬϮϱ͕ϬϬΦ�ʋʄɹʉʆ�ʏʉʐ�ɌɅȰ�Ϯϰй͕�ɼʏʉɿ�
ϯϱ͘ϵϵϭ͕ϬϬΦ�ʅɸ�ɌɅȰ͘

Ȱʆɲʄʐʏɿʃʊʏɸʌɲ�ʉ�ʋʌʉʒʋʉʄʉɶɿʍʅʊʎ�ʋʌʉɹʃʐʗɸ�ʘʎ�ɲʃʉʄʉʑɽʘʎ͗�
� Ƀɿ�ʃɲʏΖ�ɲʋʉʃʉʋɼ�ʏɿʅɹʎ�ɸʌɶɲʍʀɲʎ�;ʋʉʐ�ʋɸʌɿʄɲʅɴɳʆʉʐʆ�ʏʉ�ʍʑʆʉʄʉ�ʏʘʆ�ɸʌɶɲʍɿʙʆ�ʃɲɿ�ʏʘʆ�ʐʋʉʖʌɸʙʍɸʘʆ�

ʏʉʐ� ɲʆɲɷʊʖʉʐ� ʊʋʘʎ� ʋɸʌɿɶʌɳʔʉʆʏɲɿ� ʍʏɻ� ʋɸʌɿɶʌɲʔɼ� ʔʐʍɿʃʉʑ� ɲʆʏɿʃɸɿʅɹʆʉʐ� ʏɻʎ� ʍʑʅɴɲʍɻʎͿ� ɹʖʉʐʆ�
ʃɲɽʉʌɿʍʏɸʀ� ʅɸ� ɴɳʍɻ� ʍʐɶʃʌɿʏɿʃɳ� ʍʏʉɿʖɸʀɲ� ʋɲʄɲɿʊʏɸʌʘʆ� ɷɿɲɶʘʆɿʍʅʙʆ� ʃɲɿ� ɹʖɸɿ� ʍʐʆʐʋʉʄʉɶɿʍʏɸʀ� ʏʉ�
ʏʀʅɻʅɲ�ɲʋʊ�ʏɻʆ�ʋɲʌɳɷʉʍɻ�ʏʉʐ�ʍʃʌɲʋ�ʋʉʐ�ɽɲ��ɸɿʍʋʌɳʇɸɿ�ʉ�ɲʆɳɷʉʖʉʎ͕�ʃɲɿ�ɸʀʆɲɿ�ʉɿ�ɲʃʊʄʉʐɽɸʎ͗�
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ɅȻɁȰȾȰɇ�ɈȻɀɏɁ�

ɈɉɅɃɇ�ɅȻɁȰȾȻȴȰɇ�
ɈȻɀȸ�;ΦͿ�

ɀȸ�ɇɉɀɅȵɆȻȿȰɀȲȰɁɃɀȵɁɃɉ��
ɌɅȰ�Ϯϰй�

� ϮϮϱ͕ϬϬ�Φ
�ϭ ϯϭϱ͕ϬϬ�Φ
ȲϮ ϰϬϱ͕ϬϬ�Φ
Ȳϯ ϰϱϬ͕ϬϬ�Φ
Ȳϰ ϲϯϬ͕ϬϬ�Φ
Ȳϱ ϴϭϬ͕ϬϬ�Φ
ɅȻȷȰ ϮϮϱ͕ϬϬ�Φ
ɆȰȾȵɈȰ ϭϯϱ͕ϬϬ�Φ

Ɉʉ�ʏʀʅɻʅɲ�ɲʋʊ�ʏɻʆ�ʋɲʌɳɷʉʍɻ�ʏʉʐ�ʍʃʌɲʋ�ɽɲ�ʏʉ�ɸɿʍʋʌɳʇɸɿ�ʉ�ɲʆɳɷʉʖʉʎ͕�ʅɸ�ʏɻʆ�ʐʋʉʖʌɹʘʍɻ�ʋʌʉʍʃʊʅɿʍɻʎ�
ʍʏɻʆ�ɉʋɻʌɸʍʀɲ�ʏʘʆ�ʋɲʌɲʍʏɲʏɿʃʙʆ�ʍʏʉɿʖɸʀʘʆ�ɲʋʊ�ʏɿʎ�ɲɷɸɿʉɷʉʏɻʅɹʆɸʎ�ʅʉʆɳɷɸʎ�ɲʆɲʃʑʃʄʘʍɻʎ͘�

� ɇʏɿʎ� ɲʆʘʏɹʌʘ� ʏɿʅɹʎ� ʍʐʅʋɸʌɿʄɲʅɴɳʆɸʏɲɿ� ɻ� ɲʅʉɿɴɼ� ʏʉʐ� ʐʋɸʐɽʑʆʉʐ�ɀɻʖɲʆɿʃʉʑ͕� ʉ� ʉʋʉʀʉʎ� ɽɲ� ʋɲʌʀʍʏɲʏɲɿ�
ʍʏʉʆ�ʏʊʋʉ�ɸʃʏɹʄɸʍɻʎ�ʏʘʆ�ɸʌɶɲʍɿʙʆ͕�ʃɲɽ͛�ʊʄɻ�ʏɻ�ɷɿɳʌʃɸɿɲ�ɲʐʏʙʆ�ʃɲɿ�ʍɸ�ʃɳɽɸ�ʍʐʆɸʌɶɸʀʉ�ʋʉʐ�ɽɲ�ʋɲʌɹʖɸɿ�
ʐʋɻʌɸʍʀɸʎ͘�

Ƀ�ɸʃʏɿʅʙʅɸʆʉʎ͕�ɹʆɸʃɲ�ʏɻʎ�ʔʑʍɻʎ�ʏʉʐ�ɲʆʏɿʃɸɿʅɹʆʉʐ͕�ɲʌɿɽʅʊʎ�ʏʘʆ�ɷɿɲʔɻʅɿʍʏɿʃʙʆ�ʋɿʆɲʃʀɷʘʆ�ʃɲɿ�ɸʋɿɶʌɲʔʙʆ�
ʋʉʐ�ɽɲ�ɲʔɲɿʌɸɽʉʑʆ�Ͳ�ɲʋʉʇɻʄʘɽʉʑʆ�ʃɲɿ�ʏʉ�ɲʆʏʀʍʏʉɿʖʉ�ʃʊʍʏʉʎ�ɲʆɳ�ʏʑʋʉ�ʋɿʆɲʃʀɷɲʎ� Ͳ�ɸʋɿɶʌɲʔɼʎ͕�ɸʀʆɲɿ�ʏɲ��
ɲʃʊʄʉʐɽɲ͗�

ɈɉɅɃɇ�ɅȻɁȰȾȻȴȰɇ�
ȵȾɈȻɀɏɀȵɁɃɇ�ȰɆȻȺɀɃɇ�

ɅȻɁȰȾȻȴɏɁ� ȾɃɇɈɃɇ�ȰɁȰ�ɈɉɅɃ�ɅȻɁȰȾȻȴȰɇ�

� ϴϵ� ϴϵ ǆ ϮϮϱ͕ϬϬ с ϮϬϬϮϱ͕ϬϬ
�ϭ Ϯ� Ϯ ǆ ϯϭϱ͕ϬϬ�сϲϯϬ͕ϬϬ
ȲϮ Ϯ� Ϯ ǆ� ϰϬϱ͕ϬϬ�с ϴϭϬ͕ϬϬ
Ȳϯ ϭϮ� ϭϮ�ǆ ϰϱϬ͕ϬϬ�с ϱϰϬϬ͕ϬϬ
Ȳϰ ϭ� ϭ�ǆ ϲϯϬ͕ϬϬ�с ϲϯϬ͕ϬϬ
Ȳϱ ϭ� ϭ ǆ ϴϭϬ͕ϬϬ�сϴϭϬ͕ϬϬ
ɅȻȷȰ Ϯ� Ϯ�ǆ ϮϮϱ͕ϬϬ�сϰϱϬ͕ϬϬ
ɆȰȾȵɈȰ Ϯ� Ϯ�ǆ ϭϯϱ͕ϬϬ�с ϮϳϬ͕ϬϬ

Ȱʋʊ�ʏɻʆ�ʏɸʄɸʐʏɲʀɲ�ʍʏɼʄɻ�ʏʉʐ��ʋɲʌɲʋɳʆʘ�ʋʀʆɲʃɲ�ʋʌʉʃʑʋʏɸɿ�ʊʏɿ�ɻ�ɸʆɷɸɿʃʏɿʃɼ�ʃʉʍʏʉʄʊɶɻʍɻ�ʏʘʆ�ɸʌɶɲʍɿʙʆ�
ɸʀʆɲɿ�Ϯϵ͘ϬϮϱ͕ϬϬ�Φ�

ȵʋʉʅɹʆʘʎ�ʉ�ʍʐʆʉʄɿʃʊʎ�ɸʃʏɿʅʙʅɸʆʉʎ�ʋʌʉʒʋʉʄʉɶɿʍʅʊʎ�ɸʀʆɲɿ�ʋɸʌʀʋʉʐ�Ϯϵ͘ϬϮϱ͕ϬϬ�Φ�ʖʘʌʀʎ�ɌɅȰ͘��

Ʌʌʉʍʔʉʌɹʎ�ɶʀʆʉʆʏɲɿ�ɷɸʃʏɹʎ�ɶɿɲ�ʏʉ�ʍʑʆʉʄʉ�ʏɻʎ�ʋɲʌɸʖʊʅɸʆɻʎ�ʐʋɻʌɸʍʀɲʎ�ʅɸ�ɴɳʍɻ�ʏʉʐʎ�ɲʆʘʏɹʌʘ�ʋʀʆɲʃɸʎ͘�

ȸ�ʍʑʅɴɲʍɻ�ʖʌɻʅɲʏʉɷʉʏɸʀʏɲɿ�ɲʋʊ�ʏʉʆ�ʏɲʃʏɿʃʊ�ʋʌʉʒʋʉʄʉɶɿʍʅʊ�ʏɻʎ�Ȱ͘ȴ͘Ȱ͘��

Ƀ� ʋʌʉʒʋʉʄʉɶɿʍʅʊʎ� ɲʋʉʏɸʄɸʀ� ɹʆɷɸɿʇɻ� ʏɻʎ� ʋʌʉɸʃʏʀʅɻʍɻʎ� ʏʉʐ� ʃʊʍʏʉʐʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʃɲɿ� ɲʆʙʏɲʏʉ� ʊʌɿʉ�
ʋʌʉʍʔʉʌɳʎ͘�

Ȱʆɲʔʉʌɿʃɳ�ʅɸ�ʏʉʆ�Ɍ͘Ʌ͘Ȱ͕͘�ʏɿʎ�ʃʌɲʏɼʍɸɿʎ�ʃɲɿ�ʏɿʎ�ɸʋɿɴɲʌʑʆʍɸɿʎ�ɸʔɲʌʅʊɺʉʆʏɲɿ�ʊʍɲ�ʋʌʉɴʄɹʋʉʆʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�
ϰ͘ϭ�ʏɻʎ�ʋɲʌʉʑʍɲʎ͘�

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ʄʊɶʘ�ɲʆʘʏɹʌɲʎ�ɴʀɲʎ�ɷɿɲʃʊʋʏɸʏɲɿ�ɻ�ɲʔɲʀʌɸʍɻ�Ͳ�ɲʋʉʇɼʄʘʍɻ�ɷɿɲʔɻʅɿʍʏɿʃʙʆ�ʋɿʆɲʃʀɷʘʆ�Ͳ�
ɸʋɿɶʌɲʔʙʆ͕�ʉ�ɲʆɳɷʉʖʉʎ�ɽɲ�ɲʋʉɺɻʅɿʙʆɸʏɲɿ�ʅɸ�ʏʉ�ϭͬϯ�ʏɻʎ�ʃɲʏΖ�ɲʋʉʃʉʋɼʆ�ʏɿʅɼʎ�ɶɿɲ�ʏɻʆ�ɲʆʏʀʍʏʉɿʖɻ�ɸʌɶɲʍʀɲ͘�
ɇʏɻʆ�ɲʆʘʏɹʌʘ�ɲʋʉɺɻʅʀʘʍɻ�ʋɸʌɿʄɲʅɴɳʆʉʆʏɲɿ�ʃɲɿ�ʊʄɸʎ�ʉɿ�ʃɲɽʐʍʏɸʌɼʍɸɿʎ�ʃɲɿ�ʃɳɽɸ�ɳʄʄɻ�ʍʖɸʏɿʃɼ�ʅɸ�ʏʉ�ɽɹʅɲ�
ɷɲʋɳʆɻ͘� Ɇɻʏɳ�ʍʐʆʉʅʉʄʉɶɸʀʏɲɿ� ʊʏɿ�ɲʋʉʏɸʄɸʀ� ɲʆʘʏɹʌɲ�ɴʀɲ� ɻ� ɷɿɲʏɲɶɼ�ɲʌʖɼʎ� ɼ�ɻ� ɷɿʃɲʍʏɿʃɼ�ɲʋʊʔɲʍɻ�ʋʉʐ�
ɸʋɿʔɹʌɸɿ�ɷɿɲʃʉʋɼ�ʏɻʎ�ɲʔɲʀʌɸʍɻʎ�ʏɻʎ�ɷɿɲʔɻʅɿʍʏɿʃɼʎ�ʋɿʆɲʃʀɷɲʎ�Ͳ�ɸʋɿɶʌɲʔɼʎ͘�
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ɇɸ� ʋɸʌʀʋʏʘʍɻ� ʋʉʐ� ʃɲɽΖ� ʊʄɻ� ʏɻ� ɷɿɳʌʃɸɿɲ� ʅɿɲʎ� ɻʅɹʌɲʎ� ɷɸʆ� ʃɲʏɲʍʏɸʀ� ɷʐʆɲʏɼ� ɻ� ʋʌʉɶʌɲʅʅɲʏɿʍʅɹʆɻ�
ɲʋʉʇɼʄʘʍɻ�ɷɿɲʔɻʅɿʍʏɿʃʙʆ�ʋɿʆɲʃʀɷʘʆ� Ͳ� ɸʋɿɶʌɲʔʙʆ� ɶɿɲ� ʄʊɶʉʐʎ�ɲʆʘʏɹʌɲʎ�ɴʀɲʎ�ɼ�ɳʆɸʐ�ʐʋɲɿʏɿʊʏɻʏɲʎ� ʏʉʐ�
ɲʆɲɷʊʖʉʐ͕�ʉ�ʃʑʌɿʉʎ�ʏʉʐ�ɹʌɶʉʐ�ʐʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ʃɲʏɲɴɳʄɸɿ�ʍʏʉʆ�ɲʆɳɷʉʖʉ�ɲʋʉɺɻʅʀʘʍɻ�ʀʍɻ�ʅɸ�ʏʉ�ʋʉʍʊ�ʏʘʆ�
ʏʌɿɲʃʉʍʀʘʆ�ʋɸʆɼʆʏɲ�;ϯϱϬͿ�ɸʐʌʙ͘�
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ɅȰɆȰɆɈȸɀȰ�ȻȻ�ʹ�ɉɅɃȴȵȻȳɀȰ�ɅȻɁȰȾȰ�ɇɉɀɀɃɆɌɏɇȸɇ

;Ȱʆɼʃɸɿ�ʍʏɻ�ȴɿɲʃɼʌʐʇɻ�ϬϭͬϮϬϭϵͿ�

ɅȻɁȰȾȰɇ�ɇɉɀɀɃɆɌɏɇȸɇ�

ȴȻȰȾȸɆɉɂȸ� ɅɆɃɇɌɃɆȰ�

ȰͬȰ� ɅȵɆȻȳɆȰɌȸ� ȰɅȰȻɈȸɇȸ� ȰɅȰɁɈȸɇȸ�
ɉɅɃɎȸɌȻɃɉ� ɅȰɆȰɅɃɀɅȸ�

ϭ� Ƀɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ɷɸʍʅɸʑʉʆʏɲɿ͗�

Ȼ�

ʆɲ�ʏɻʌʉʑʆ�ʃɲɿ�ʆɲ�ɸʇɲʃʉʄʉʐɽɼʍʉʐʆ�ʆɲ�ʏɻʌʉʑʆ�ʃɲʏɳ�
ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ɸʔʊʍʉʆ�ʃɲʏɲʍʏʉʑʆ�
ɲʆɳɷʉʖʉɿ͕�ʏɿʎ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏʉʐʎ�ʋʉʐ�ɲʋʉʌʌɹʉʐʆ�
ɲʋʊ�ʏɿʎ�ɷɿɲʏɳʇɸɿʎ�ʏɻʎ�ʋɸʌɿɴɲʄʄʉʆʏɿʃɼʎ͕�
ʃʉɿʆʘʆɿʃʉɲʍʔɲʄɿʍʏɿʃɼʎ�ʃɲɿ�ɸʌɶɲʏɿʃɼʎ�ʆʉʅʉɽɸʍʀɲʎ͕�
ʋʉʐ�ɹʖʉʐʆ�ɽɸʍʋɿʍʏɸʀ�ʅɸ�ʏʉ�ɷʀʃɲɿʉ�ʏɻʎ�ȶʆʘʍɻʎ͕�ʏʉ�
ɸɽʆɿʃʊ�ɷʀʃɲɿʉ͕�ʍʐʄʄʉɶɿʃɹʎ�ʍʐʅɴɳʍɸɿʎ�ɼ�ɷɿɸɽʆɸʀʎ�
ɷɿɲʏɳʇɸɿʎ�ʋɸʌɿɴɲʄʄʉʆʏɿʃʉʑ͕�ʃʉɿʆʘʆɿʃʉʑ�ʃɲɿ�
ɸʌɶɲʏɿʃʉʑ�ɷɿʃɲʀʉʐ͕�ʉɿ�ʉʋʉʀɸʎ�ɲʋɲʌɿɽʅʉʑʆʏɲɿ�ʍʏʉ�
Ʌɲʌɳʌʏɻʅɲ�ɍ�ʏʉʐ�Ʌʌʉʍɲʌʏɼʅɲʏʉʎ�Ȱ�ʏʉʐ�ʆ͘�
ϰϰϭϮͬϮϬϭϲ�

ɁȰȻ�

ȻȻ�

ɸʔʊʍʉʆ�ʃɲʏɲʍʏʉʑʆ�ɲʆɳɷʉʖʉɿ�ʆɲ�ɸʔɲʌʅʊɺʉʐʆ�ʃɲʏɳ�
ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʏɿʎ�ɷɿɲʏɳʇɸɿʎ�ʏɻʎ�
ʆʉʅʉɽɸʍʀɲʎ�ʋɸʌʀ�ʐɶɸʀɲʎ�ʃɲɿ�ɲʍʔɳʄɸɿɲʎ�ʏʘʆ�
ɸʌɶɲɺʉʅɹʆʘʆ�ʃɲɿ�ʋʌʊʄɻʗɻʎ�ʏʉʐ�ɸʋɲɶɶɸʄʅɲʏɿʃʉʑ�
ʃɿʆɷʑʆʉʐ͕�ʃɲɽʙʎ�ʃɲɿ�ʆɲ�ʍʐʅʅʉʌʔʙʆʉʆʏɲɿ�ʅɸ�ʊʄʉʐʎ�
ʏʉʐʎ�ʍʖɸʏɿʃʉʑʎ�ʃɲʆʉʆɿʍʅʉʑʎ�ʃɲɿ�ʏɿʎ�ɲʍʏʐʆʉʅɿʃɹʎ�
ɷɿɲʏɳʇɸɿʎ͘�ȸ�ɲʆʘʏɹʌʘ�ʐʋʉʖʌɹʘʍɻ�ɿʍʖʑɸɿ�ʃɲɿ�ɶɿɲ�ʏʉ�
ʋʌʉʍʘʋɿʃʊ�ʏɻʎ�ɉʋɻʌɸʍʀɲʎ�ʃɲɿ�ʍɸ�ʃɳɽɸ�ɳʄʄʉ�
ʋʌʊʍʘʋʉ�ʋʉʐ�ɴʌʀʍʃɸʏɲɿ�ʍʏʉ�ʖʙʌʉ�ʏʉʐ�
Ȱʆʏɿʃɸɿʅɹʆʉʐ�ʃɲɿ�ʍʏʉʐʎ�ʉʋʉʀʉʐʎ�ʖʉʌɻɶʉʑʆʏɲɿ�ʏɲ�
ɲʋɲɿʏʉʑʅɸʆɲ�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ�ɸʌɶɲʍʀɲʎ͕�ɲʏʉʅɿʃɳ�
ʃɲɿ�ʉʅɲɷɿʃɳ�ɸʔʊɷɿɲ�ʋʌʉʍʏɲʍʀɲʎ�ʃɲɿ�ɸʌɶɲʄɸʀɲ�ɶɿɲ�
ɲʍʔɲʄɼ�ɸʌɶɲʍʀɲ͕�ʊʋʘʎ�ʃʌɳʆɻ͕�ɶʐɲʄɿɳ͕�ɶɳʆʏɿɲ�ʃʄʋ͘͘�
Ⱦɲʏɳ�ʏɻʆ�ʏʐʖʊʆ�ɸʃʏɹʄɸʍɻ�ʆʐʖʏɸʌɿʆɼʎ�ɸʌɶɲʍʀɲʎ�ʉ�
Ȱʆɳɷʉʖʉʎ�ʐʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ʋɲʌɳʍʖɸɿ�ʏʉʆ�
ɲʋɲɿʏʉʑʅɸʆʉ�ʔʘʏɿʍʅʊ�ɶɿɲ�ʏɻʆ�ɲʍʔɳʄɸɿɲ�ʏʉʐ�
ʋʌʉʍʘʋɿʃʉʑ�ʃɲɿ�ʃɳɽɸ�ʏʌʀʏʉʐ͘�ȸ�ʏɼʌɻʍɻ�ʏʘʆ�ɸʆ�
ʄʊɶʘ�ʐʋʉʖʌɸʙʍɸʘʆ�ɸʄɹɶʖɸʏɲɿ�ʃɲɿ�ɴɸɴɲɿʙʆɸʏɲɿ�
ɲʋʊ�ʏɲ�ʊʌɶɲʆɲ�ʋʉʐ�ɸʋɿɴʄɹʋʉʐʆ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏʘʆ�
ɷɻʅʉʍʀʘʆ�ʍʐʅɴɳʍɸʘʆ�ʃɲɿ�ʏɿʎ�ɲʌʅʊɷɿɸʎ�ɷɻʅʊʍɿɸʎ�
ɲʌʖɹʎ�ʃɲɿ�ʐʋɻʌɸʍʀɸʎ�ʋʉʐ�ɸʆɸʌɶʉʑʆ�ɸʆʏʊʎ�ʏʘʆ�
ʉʌʀʘʆ�ʏɻʎ�ɸʐɽʑʆɻʎ�ʃɲɿ�ʏɻʎ�ɲʌʅʉɷɿʊʏɻʏɳʎ�ʏʉʐʎ��

ɁȰȻ

ȻȻȻ�

ɸʔʊʍʉʆ� ʃɲʏɲʍʏʉʑʆ� ɲʆɳɷʉʖʉɿ� ɸʀʆɲɿ� ʐʋɸʑɽʐʆʉɿ� ɲͿ�
ʙʍʏɸ� ʅɻʖɲʆɼʅɲʏɲ� ʃɲɿ� ʋʌʉʍʘʋɿʃʊ� ʆɲ� ʔɹʌʉʐʆ� ʏɿʎ�
ɲʋɲʌɲʀʏɻʏɸʎ�ʃɲɿ�ʆʊʅɿʅɸʎ�ɳɷɸɿɸʎ͕�ɴͿ�ʆɲ�ɸʔɲʌʅʊɺʉʐʆ�
ɳʅɸʍɲ� ʏɲ� ʅɹʏʌɲ� ɲʍʔɲʄɸʀɲʎ� ʃɲɿ� ʐɶɿɸɿʆɼʎ� ʋʉʐ�
ʋʌʉɴʄɹʋʉʆʏɲɿ� ɲʋʊ� ʏɿʎ� ʍʖɸʏɿʃɹʎ� ɷɿɲʏɳʇɸɿʎ�
;Ɂ͘ϭϱϲϴͬϴϱ͕� Ʌ͘ȴ͘ϭϳͬϵϲ͕� Ʌ͘ȴ͘ϭϵͬϵϲ͕� Ʌ͘ȴ͘Ϯϵϰͬϴϴ͕�
Ʌ͘ȴϯϬϱͬϵϲ͕� Ɂ͘ϭϯϵϲͬϴϯ͕� Ʌ͘ȴ͘ϰϰϳͬϳϱ͕� Ʌ͘ȴ͘ϳϳϴͬϴϬ͕�
Ʌ͘ȴ͘ϭϬϳϯͬϴϭ͕� Ɂ͘ϭϰϯϬͬϴϰ͕� Ʌ͘ȴ͘ϯϵϱͬϵϰ͕� Ʌ͘ȴ͘ϯϵϲͬϵϰ͕�

ɁȰȻ
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Ʌ͘ȴ͘ϯϵϳͬϵϰ͕� Ʌ͘ȴ͘ϯϵϵͬϵϰ͕� Ʌ͘ȴ͘ϭϬϱͬϵϱ͕� Ʌ͘ȴ͘ϳϳͬϵϯ͕�
Ʌ͘ȴ͘ϮϭϮͬϬϲ͕� Ʌ͘ȴ͘ϭϰϵͬϬϲͿ͕� ʃɲɽʙʎ� ʃɲɿ� ɶɿɲ� ʏɻʆ�
ɲʍʔɳʄɿʍɻ� ʃɲʏɳ� ʋɲʆʏʊʎ� ʃɿʆɷʑʆʉʐ� ʐʄɿʃʉʑ� ʃɲɿ�
ɹʅʗʐʖʉʐ�ʋʌʉʍʘʋɿʃʉʑ�ʋʉʐ�ɽɲ� ʖʌɻʍɿʅʉʋʉɿɻɽɸʀ� ʃɲɿ�
ɶͿ� ɶɿɲ� ʉʋʉɿʉɷɼʋʉʏɸ� ɲʏʑʖɻʅɲ� ʅɻʖɲʆɻʅɳʏʘʆ� ʃɲɿ�
ʋʌʉʍʘʋɿʃʉʑ�

/s�
ʆɲ� ʅɸʌɿʅʆʉʑʆ� ɶɿɲ� ʏɻʆ� ɹɶʃɲɿʌɻ� ɹʃɷʉʍɻ� ʏʘʆ�
ɲʋɲɿʏʉʑʅɸʆʘʆ�ɲʋʊ�ʏʉʆ�ʆʊʅʉ�ɲɷɸɿʙʆ�ʃɲɿ�ɸɶʃʌʀʍɸʘʆ�
ɶɿɲ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏʘʆ�ɸʌɶɲʍɿʙʆ�

ɁȰȻ

s�

ʆɲ� ʄɲʅɴɳʆʉʐʆ� ʊʄɲ� ʏɲ� ɲʆɲɶʃɲʀɲ� ʅɹʏʌɲ� ʍɼʅɲʆʍɻʎ�
ɸʃʏɸʄʉʑʅɸʆʘʆ� ɸʌɶɲʍɿʙʆ� ʊʋʘʎ� ʋʌʉɴʄɹʋʉʆʏɲɿ� ɲʋʊ�
ʏʉʆ� Ⱦʙɷɿʃɲ� Ƀɷɿʃɼʎ� Ⱦʐʃʄʉʔʉʌʀɲʎ� ʃɲɿ� ʏɿʎ� Ɉɸʖʆɿʃɹʎ�
Ʌʌʉɷɿɲɶʌɲʔɹʎ� ɇɼʅɲʆʍɻʎ� ȵʃʏɸʄʉʑʅɸʆʘʆ� Ƀɷɿʃʙʆ�
ȶʌɶʘʆ�ɸʆʏʊʎ�ʃɲɿ�ɸʃʏʊʎ�ʃɲʏʉɿʃɻʅɹʆʘʆ�ʋɸʌɿʉʖʙʆ�ʃɲɿ�
ɿʍʖʑʉʐʆ�ʍɼʅɸʌɲ�

ɁȰȻ�

s/�

ʊʏɿ� ʃɲɽ͛� ʊʄɻ� ʏɻ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ɷɿɲɶʘʆɿʍʏɿʃɼʎ�
ɷɿɲɷɿʃɲʍʀɲʎ͕� ɲʄʄɳ� ʃɲɿ� ʃɲʏɳ� ʏʉ� ʍʏɳɷɿʉ� ɸʃʏɹʄɸʍɻʎ�
ʏɻʎ�ʍʑʅɴɲʍɻʎ͕� ɸʔʊʍʉʆ� ʃɲʏɲʍʏʉʑʆ�ɲʆɳɷʉʖʉɿ͕�ɲʄʄɳ�
ʃɲɿ� ʅɸʏɳ� ʏɻ� ʄɼʇɻ� ɼ� ʄʑʍɻ� ɲʐʏɼʎ͕� ʆɲ� ʏɻʌɼʍʉʐʆ�
ɸʅʋɿʍʏɸʐʏɿʃɳ�ʃɲɿ�ʆɲ�ʅɻ�ɶʆʘʍʏʉʋʉɿɼʍʉʐʆ�ʍɸ�ʏʌʀʏʉʐʎ�
;ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʘʆ� ʏʘʆ� ɸʃʋʌʉʍʙʋʘʆ� ʏʉʐ�
ɸʄʄɻʆɿʃʉʑ� ʃɲɿ� ɷɿɸɽʆʉʑʎ� ɈʑʋʉʐͿ͕� ʖʘʌʀʎ� ʏɻʆ�
ʋʌʉɻɶʉʑʅɸʆɻ� ɹɶɶʌɲʔɻ� ʍʐɶʃɲʏɳɽɸʍɻ� ʏɻʎ�
Ȱʆɲɽɹʏʉʐʍɲʎ� Ȱʌʖɼʎ͕� ʉʋʉɿɲɷɼʋʉʏɸ� ɹɶɶʌɲʔɲ� ɼ�
ʋʄɻʌʉʔʉʌʀɸʎ� ʋʉʐ� ɽɲ� ʋɸʌɿɹʄɽʉʐʆ� ʍɸ� ɶʆʙʍɻ� ʏʉʐʎ�
ʃɲʏɳ� ʏɻʆ� ɸʃʏɹʄɸʍɻ� ʏʘʆ� ʐʋɻʌɸʍɿʙʆ� ʃɲɿ� ʏɻʆ�
ɸʃʋʄɼʌʘʍɻ� ʏʘʆ� ʐʋʉʖʌɸʙʍɸʙʆ� ʏʉʐʎ� ʃɲɿ� ʊʏɿ� ɽɲ�
ʄɲʅɴɳʆʉʐʆ� ʏɲ� ʃɲʏɳʄʄɻʄɲ� ʅɹʏʌɲ� ɶɿɲ� ʆɲ�
ɷɿɲʔʐʄɳʇʉʐʆ� ʏɻʆ� ɸʅʋɿʍʏɸʐʏɿʃʊʏɻʏɲ� ʏʘʆ�
ʋʄɻʌʉʔʉʌɿʙʆ�ʋʉʐ�ɹʖʉʐʆ�ʖɲʌɲʃʏɻʌɿʍɽɸʀ�ʘʎ�ʏɹʏʉɿɸʎ�

ɁȰȻ�

s//�

ʆɲ�ʅɻʆ�ʋʌʉɴɲʀʆʉʐʆ�ʍɸ�ɷɻʅʊʍɿɸʎ�ɷɻʄʙʍɸɿʎ�ʍʖɸʏɿʃɳ�
ʅɸ� ʏʉ� ʍʐʅɴɲʏɿʃʊ� ɲʆʏɿʃɸʀʅɸʆʉ͕� ʖʘʌʀʎ� ʏɻʆ�
ʋʌʉɻɶʉʑʅɸʆɻ� ʍʐʆɲʀʆɸʍɻ� ʏɻʎ� Ȱʆɲɽɹʏʉʐʍɲʎ� Ȱʌʖɼʎ͕�
ʉʑʏɸ� ʆɲ� ʍʐʅʅɸʏɹʖʉʐʆ� ʍɸ� ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ�
ɲʍʐʅɴʀɴɲʍʏɸʎ� ʅɸ� ʏɿʎ� ʐʋʉʖʌɸʙʍɸɿʎ� ʏʉʐʎ� ɲʋɹʆɲʆʏɿ�
ʍʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʃɲɿ�ʆɲ�ʅɻ�ɷɸʍʅɸʑʉʐʆ�ɲʐʏɼʆ�
ʅɸ� ʃɲʆɹʆɲ� ʏʌʊʋʉ͕� ʖʘʌʀʎ� ʏɻʆ� ʋʌʉɻɶʉʑʅɸʆɻ� ɶʌɲʋʏɼ�
ʏɻʎ�ʍʐʆɲʀʆɸʍɻ�

ɁȰȻ�

s///�
ʉɿ�ʐʋʉɴɲʄʄʊʅɸʆɸʎ�ʋʌʉʍʔʉʌɹʎ�ʏʉʐʎ�ʆɲ�ɿʍʖʑʉʐʆ�ɶɿɲ�
ɷɿɳʍʏɻʅɲ� ϭϮϬ� ɻʅɸʌʙʆ� ɲʋʊ� ʏɻʆ� ɸʋʊʅɸʆɻ� ʏɻʎ�
ɷɿɸʆɹʌɶɸɿɲʎ�ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ�

ɁȰȻ�

/y�

ɸʔʊʍʉʆ� ʃɲʏɲʍʏʉʑʆ� ɲʆɳɷʉʖʉɿ� ʋɲʌɲʅɹʆʉʐʆ ʅʊʆʉɿ
ʃɲɿ�ɲʋʉʃʄɸɿʍʏɿʃɳ�ʐʋɸʑɽʐʆʉɿ�ɶɿɲ�ʏɻʆ�ɲʍʔɳʄɸɿɲ�ʏʘʆ�
ɸʌɶɲɺʉʅɹʆʘʆ�ʍʏɲ�ɹʌɶɲ�ʃɲɿ�ɸʀʆɲɿ�ɷɿʃɼ�ʏʉʐʎ�ɸʐɽʑʆɻ�
ɼ� ʄɼʗɻ� ʏʘʆ� ɸʆɷɸɷɸɿɶʅɹʆʘʆ� ʃɲɿ� ʉʌɽʙʆ� ʅɹʏʌʘʆ�
ɲʍʔɲʄɸʀɲʎ�ʃɲɿ�ɻ�ʏɼʌɻʍɻ�ʏʘʆ�ʍʖɸʏɿʃʙʆ�ʃɲʆʉʆɿʍʅʙʆ͘

ɁȰȻ�
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y�

ʊʏɿ� ɶɿɲ ɽɹʅɲʏɲ� ʋʌʊʄɻʗɻʎ� ɲʏʐʖɻʅɳʏʘʆ� ɿʍʖʑʉʐʆ�
ɶɸʆɿʃɳ�ʊʍɲ�ʉʌʀɺʉʆʏɲɿ�ɲʋʊ�ʏɻʆ�ȵʄʄɻʆɿʃɼ�Ɂʉʅʉɽɸʍʀɲ�
ʃɲɿ� ʍɸ� ʋɸʌɿʋʏʙʍɸɿʎ� ʋʉʐ� ɷɸʆ� ʋʌʉɴʄɹʋʉʆʏɲɿ� ɲʋʊ�
ɲʐʏɼ� ɽɲ� ɸʔɲʌʅʊɺʉʆʏɲɿ� ʉɿ� ɷɿɸɽʆɸʀʎ� ʃɲʆʉʆɿʍʅʉʀ�
ʋʌʊʄɻʗɻʎ�ɲʏʐʖɻʅɳʏʘʆ�

ɁȰȻ�

Ϯ�

Ƀɿ� ʐʋɻʌɸʍʀɸʎ� ɲʔʉʌʉʑʆ� ʏɻʆ� ɲʔɲʀʌɸʍɻ� Ͳ
ɲʋʉʇɼʄʘʍɻ� ʋɲʌɳʆʉʅʘʆ� ɷɿɲʔɻʅɿʍʏɿʃʙʆ�
ʋɿʆɲʃʀɷʘʆ� Θ� ɸʋɿɶʌɲʔʙʆ� ʍʏɲ� ʊʌɿɲ� ʏɻʎ�
Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ� Ȱʏʏɿʃɼʎ͕� ʏʉʆ�
ʏɸʅɲʖɿʍʅʊ� ʏʉʐʎ� ʃɲɿ� ʏɻʆ� ʅɸʏɲʔʉʌɳ� ʏʉʐʎ� ʍɸ�
ɲɷɸɿʉɷʉʏɻʅɹʆʉʐʎ� ʖʙʌʉʐʎ� ɲʆɲʃʑʃʄʘʍɻʎ͘�
ȵɿɷɿʃʊʏɸʌɲ� ʉɿ� ɸʌɶɲʍʀɸʎ� ʋʉʐ� ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ�
ɲʋɲɿʏɸʀʏɲɿ�ʆɲ�ɸʃʏɸʄɸʍʏʉʑʆ�ɶɿɲ�ʆɲ�ʋɸʌɲɿʘɽɸʀ�ɻ�ʘʎ�
ɳʆʘ�ɸʌɶɲʍʀɲ�ɸʀʆɲɿ͗�

Ȼ�

ɸʆʏʉʋɿʍʅʊʎ� ʃɲɿ� ɸʋɿɴɸɴɲʀʘʍɻʎ� ɽɹʍɻʎ� ʏʉʐ�ʋʄɲɿʍʀʉʐ�
ʃɲɿ�ʋʄɼʌɻʎ�ʋʌʉʍɷɿʉʌɿʍʅʊʎ�ʏʘʆ�ʋɿɽɲʆʙʆ�ʃɿʆɷʑʆʘʆ͕�
ʃɲɽʉʌɿʍʅʊʎ� ʊʄʘʆ� ʏʘʆ� ɲʋɲʌɲʀʏɻʏʘʆ� ɸʆɸʌɶɸɿʙʆ�
ɲʍʔɳʄɸɿɲʎ�ʃɲɿ�ʋʌʉʍʏɲʍʀɲʎ�ʃɲɽʙʎ�ʃɲɿ�ɸʃʏʀʅɻʍɻ�ʏɻʎ�
ʐʋɳʌʖʉʐʍɲʎ� ʃɲʏɳʍʏɲʍɻʎ͕� ʋʌʉʃɸɿʅɹʆʉʐ� ʋʌɿʆ� ʏɻʆ�
ɹʆɲʌʇɻ� ʉʋʉɿɲʍɷɼʋʉʏɸ� ɸʌɶɲʍʀɲʎ͕� ʆɲ� ɹʖʉʐʆ�
ʉʄʉʃʄɻʌʘɽɸʀ� ʉɿ� ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ� ʏʐʖʊʆ�
ɲʋɲɿʏʉʑʅɸʆɸʎ�ɸʆɹʌɶɸɿɸʎ͘

ɁȰȻ

ȻȻ�

ɸʔʊʍʉʆ� ɻ� ɷɿɲʔɻʅɿʍʏɿʃɼ� ʋɿʆɲʃʀɷɲ� Ͳ ɸʋɿɶʌɲʔɼ�
ɻʄɸʃʏʌʉɷʉʏɸʀʏɲɿ�ʆɲ�ʅɸʌɿʅʆɼʍɸɿ�ɶɿɲ�ʏɿʎ�ɲʋɲʌɲʀʏɻʏɸʎ�
ɸʆɹʌɶɸɿɸʎ� ɶɿɲ� ʏɻʆ� ɷɿɲʃʉʋɼ� ʏɻʎ� ʏʉʐ� ɻʄɸʃʏʌɿʃʉʑ�
ʌɸʑʅɲʏʉʎ� ʃɲɿ� ʏɻʆ� ʄɼʗɻ� ʏʘʆ� ɲʋɲʌɲʀʏɻʏʘʆ� ʅɹʏʌʘʆ�
ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ɸʃʏɸʄɸʍʏɸʀ� ʅɸ� ɲʍʔɳʄɸɿɲ� ɻ�
ɲʔɲʀʌɸʍɼ�ʏɻʎ͘

ɁȰȻ

ȻȻȻ�
ʆɲ�ʄɻʔɽʉʑʆ�ʊʄɲ�ʏɲ�ɲʋɲʌɲʀʏɻʏɲ�ʅɹʏʌɲ�ɲʍʔɳʄɸɿɲʎ͕�
ʍɼʅɲʆʍɻʎ͕� ɲʍʔɲʄʉʑʎ� ʃʐʃʄʉʔʉʌʀɲʎ� ʃɲɿ� ɸʌɶɲʍʀɲʎ�
ʍʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�ɿʍʖʑʉʐʍɲ�ʆʉʅʉɽɸʍʀɲ͘

ɁȰȻ

/s�

ɻ� ʃɲɽɲʀʌɸʍɻ ʏʘʆ� ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� Ͳ
ɸʋɿɶʌɲʔʙʆ͕�ʉ�ʏɸʅɲʖɿʍʅʊʎ�ʏʉʐʎ�ʃɲɿ�ɻ�ʔʊʌʏʘʍɼ�ʏʉʐʎ�
ʍɸ� ʉʖɼʅɲʏɲ� ʅɸʏɲʔʉʌɳʎ� ɸʔʉɷɿɲʍʅɹʆɲ� ʅɸ� ʏɻʆ�
ɲʋɲʌɲʀʏɻʏɻ� ɳɷɸɿɲ� ʍʐʄʄʉɶɼʎ� ʃɲɿ� ʅɸʏɲʔʉʌɳʎ� ʅɻ�
ɸʋɿʃʀʆɷʐʆʘʆ�ɲʋʉɴʄɼʏʘʆ͘�ȳɿɲ� ʏɻʆ�ɸʌɶɲʍʀɲ�ɲʐʏɼ�ɽɲ�
ʖʌɻʍɿʅʉʋʉɿɻɽʉʑʆ�ʏɲ�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ�ɲʋɲɿʏʉʑʅɸʆɲ�
ʅɹʍɲ� ;ʋ͘ʖ͘� ɶɸʌɲʆʉʔʊʌʉ� ʊʖɻʅɲ͕� ɿʃʌɿʙʅɲʏɲ͕�
ɸʇʉʋʄɿʍʅʊʎ�ɶɿɲ�ʏʉʆ�ʏɸʅɲʖɿʍʅʊ�ʏʘʆ�ʋʄɲɿʍʀʘʆ�ʃʄʋ͘Ϳ

ɁȰȻ

s�
ɶɿɲ� ʏɿʎ� ɷɿɲʔɻʅɿʍʏɿʃɹʎ� ɸʋɿɶʌɲʔɹʎ� ɸʋʀ� ɸɷɳʔʉʐʎ͕�
ʃɲɽɲʌɿʍʅʊʎ� ʏʉʐ� ɽɸʅɸʄʀʉʐ� ɲʋʊ� ɸʇɹʖʉʆʏɲ� ʍʏʉɿʖɸʀɲ�
;ɴʄɼʏʌɲ�ʃʄʋ͘Ϳ�

ɁȰȻ

s/�

ɻ� ʅɸʏɲʔʉʌɳ� ʃɲɿ� ɷɿɳɽɸʍɻ� ʏʘʆ� ɲʋʉɴʄɼʏʘʆ� ʍɸ�
ʃɲʏɳʄʄɻʄɻ�ʅʉʆɳɷɲ�ɲʆɲʃʑʃʄʘʍɻʎ�ʃɲɿ�ɻ�ʏɼʌɻʍɻ�ʏʘʆ�
ʋɲʌɲʍʏɲʏɿʃʙʆ� ʍʏʉɿʖɸʀʘʆ͘� Ȱʋɲɶʉʌɸʑɸʏɲɿ� ɻ�
ʋʌʉʍʘʌɿʆɼ�ɲʋʉɽɼʃɸʐʍɻ�ʏʘʆ�ɲʋʉɴʄɼʏʘʆ�ɸʆʏʊʎ�ʏʘʆ�
ʉʖɻʅɳʏʘʆ�ʅɸʏɲʔʉʌɳʎ͘�

ɁȰȻ
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Ƀʌɶɲʆʘʏɿʃɳ�

ϯ�

ȳɿɲ�ʏɻʆ�ɸʑʌʐɽʅɻ�ʍʐʆɸʌɶɲʍʀɲ�ʅɸ�ʏɻʆ�ɉʋɻʌɸʍʀɲ͕�ʏʉʆ�
ʍʐʆʏʉʆɿʍʅʊ� ʏʘʆ� ɲʋɲʌɲʀʏɻʏʘʆ� ɸʆɸʌɶɸɿʙʆ� ʃɲɿ� ʏɻʆ�
ɶʌɼɶʉʌɻ� ɷɿɸʃʋɸʌɲʀʘʍɻ� ʏʘʆ� ɺɻʏɻʅɳʏʘʆ� ʋʉʐ� ʏʐʖʊʆ�
ʋʌʉʃʑʗʉʐʆ͕� ʉ� Ȱʆɳɷʉʖʉʎ� ɽɲ� ʉʌʀʍɸɿ� ɲʌʅʊɷɿʉ�
ɸʃʋʌʊʍʘʋʊ� ʏʉʐ͕� ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ʋʌʉɴɲʀʆɸɿ� ʍɸ�
ʍʖɸʏɿʃɼ� ɸʋɿʃʉɿʆʘʆʀɲ� ʅɸ� ʏʉʆ� ɸʋʊʋʏɻ� ʏɻʎ� Ȱʌʅʊɷɿɲʎ�
ɉʋɻʌɸʍʀɲʎ� ɶɿɲ� ʏɻʆ� ʉʋʉʀɲ� ɶʀʆɸʏɲɿ� ɻ� ʋɲʌʉʖɼ�
ɉʋɻʌɸʍɿʙʆ͘�

ɁȰȻ

ϰ�

Ɉʉ�ʋʌʉʍʘʋɿʃʊ�ʋʉʐ�ɽɲ�ɷɿɲʏɸɽɸʀ�ɲʋʊ�ʏʉʆ�ʐʋʉʗɼʔɿʉ�
ɲʆɳɷʉʖʉ� ɽɲ� ɸʃʏɸʄɹʍɸɿ� ʏʉ� ʍʑʆʉʄʉ� ʏʘʆ� ɸʌɶɲʍɿʙʆ�
ʋʉʐ� ɲʋɲɿʏʉʑʆʏɲɿ� ɶɿɲ� ʏɻʆ� ɲʔɲʀʌɸʍɻ� Ͳ� ʃɲɽɲʀʌɸʍɻ�
ʏʘʆ� ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� Ͳ� ɸʋɿɶʌɲʔʙʆ͕� ʏɻʆ�
ɲʋʉʍʐʆɲʌʅʉʄʊɶɻʍɻ� Ͳ� ʏɸʅɲʖɿʍʅʊ� ʏʉʐʎ͕� ʏɻʆ�
ʔʊʌʏʘʍɼ� ʏʉʐʎ͕� ʏɻʆ� ʅɸʏɲʔʉʌɳ� ʏʉʐʎ� ʍɸ� ʃɲʏɳʄʄɻʄɻ�
ʅʉʆɳɷɲ� ɲʆɲʃʑʃʄʘʍɻʎ� ʃɲɿ� ʏɻʆ� ʏɼʌɻʍɻ� ʏʘʆ�
ʋɲʌɲʍʏɲʏɿʃʙʆ�ʍʏʉɿʖɸʀʘʆ͘�

ɁȰȻ

ϱ�

Ƀ� ʐʋʉʗɼʔɿʉʎ� ɲʆɳɷʉʖʉʎ� ɽɲ� ɷɿɸʐʃʉʄʑʆɸɿ� ʏɿʎ�
ʅɸʏɲʃɿʆɼʍɸɿʎ�ʏʘʆ�ʐʋɲʄʄɼʄʘʆ�ʏɻʎ�ɉʋɻʌɸʍʀɲʎ�ɶɿɲ�ʏɿʎ�
ɲʆɳɶʃɸʎ� ʍʐʆʏʉʆɿʍʅʉʑ͕� ɸʋʀɴʄɸʗɻʎ� ʃɲɿ� ʋɲʌɲʄɲɴɼʎ��
ʏʉʐ�ɲʆʏɿʃɸɿʅɹʆʉʐ�ʏɻʎ�ʋɲʌɸʖʊʅɸʆɻʎ�ʐʋɻʌɸʍʀɲʎ͘�

ɁȰȻ

ϲ�

Ƀɿ�ɸʌɶɲʍʀɸʎ�ɽɲ�ʋʌɲɶʅɲʏʉʋʉɿɻɽʉʑʆ�ʍʑʅʔʘʆɲ�ʅɸ�ʏɿʎ�
ɶɸʆɿʃɳ�ʋɲʌɲɷɸʃʏɹʎ�ʏɸʖʆɿʃɹʎ͕�ʅɸɽʊɷʉʐʎ͕�ɷɿɲɷɿʃɲʍʀɸʎ�
ʃɲɿ� ʏɸʖʆɿʃɳ� ʅɹʍɲ͕� ʃɲɽʙʎ� ʃɲɿ� ʏɿʎ� ɶʌɲʋʏɹʎ� ʃɲɿ�
ʋʌʉʔʉʌɿʃɹʎ� ʉɷɻɶʀɸʎ� ʋʉʐ� ʅʋʉʌɸʀ� ʆɲ� ɷʀʆɸɿ� ɻ�
Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ͘�

ɁȰȻ

ϳ�

Ƀ�ʐʋʉʗɼʔɿʉʎ�ɲʆɳɷʉʖʉʎ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ɷɿɲɽɹʏɸɿ�ʏʉʆ�
ʃɲʏɳʄʄɻʄʉ� ɸʇʉʋʄɿʍʅʊ� ɶɿɲ� ʏɻʆ� ɲʔɲʀʌɸʍɻ� Ͳ�
ʃɲɽɲʀʌɸʍɻ� ʏʘʆ� ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� Ͳ�
ɸʋɿɶʌɲʔʙʆ͕� ʏɻʆ� ɲʋʉʍʐʆɲʌʅʉʄʊɶɻʍɻ� Ͳ� ʏɸʅɲʖɿʍʅʊ�
ʏʉʐʎ͕�ʏɻʆ�ʔʊʌʏʘʍɼ�ʏʉʐʎ�ʃɲɿ�ʏɻʆ�ʅɸʏɲʔʉʌɳ�ʏʉʐʎ͘�

ɁȰȻ

ϴ�

Ƀ�ʐʋʉʗɼʔɿʉʎ�ɲʆɳɷʉʖʉʎ� ɽɲ�ʋʌɹʋɸɿ� ʆɲ� ɷɿɲɽɹʏɸɿ� ʏɲ�
ʃɲʏɳʄʄɻʄɲ�ʅɹʍɲ�;ʋɿʆɲʃʀɷɸʎ͕�ʔʘʏɸɿʆɳ�ʍɼʅɲʏɲ�ʃʄʋ͘Ϳ�
ɸʋɿʍɼʅɲʆʍɻʎ� ʃɲɿ� ɲʋɲɶʊʌɸʐʍɻʎ� ʋʌʉʍɹɶɶɿʍɻʎ�
ɸʋɿʃʀʆɷʐʆʘʆ� ɽɹʍɸʘʆ͕� ʃɲɽʙʎ� ʃɲɿ� ʆɲ� ʔʌʉʆʏʀɺɸɿ� ɶɿɲ�
ʏɻʆ� ʑʋɲʌʇɻ� ɷɿɲɽɹʍɿʅʘʆ� ʔʉʌɻʏʙʆ� ʔɲʌʅɲʃɸʀʘʆ�
ʋʌʙʏʘʆ� ɴʉɻɽɸɿʙʆ� ʃɲɿ� ʏʘʆ� ʏɻʄɸʔʙʆʘʆ� ɳʅɸʍɻʎ�
ɲʆɳɶʃɻʎ� ;Ʌʐʌʉʍɴɸʍʏɿʃɼ� ɉʋɻʌɸʍʀɲ͕� Ⱦɹʆʏʌʉ� ȱʅɸʍɻʎ�
Ȳʉɼɽɸɿɲʎ� ʃʄʋ͘Ϳ� ʍɸ� ʊʄɲ� ʏɲ� ʍʏɳɷɿɲ� ʏʘʆ� ɸʌɶɲʍɿʙʆ͘�
ȵʋʀʍɻʎ� ɶɿɲ� ʏɻʆ� ʋʌʉʍʏɲʍʀɲ� ʃɲɿ� ɲʆʏɿʅɸʏʙʋɿʍɻ�
ʋʐʌʃɲɶɿʙʆ�ʍʏʉʐʎ�ʖʙʌʉʐʎ�ɸʃʏɹʄɸʍɻʎ�ʏʘʆ�ɸʌɶɲʍɿʙʆ͕�
ʉ� ʐʋʉʗɼʔɿʉʎ� ɲʆɳɷʉʖʉʎ� ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ɷɿɲɽɹʏɸɿ�
ʏʉʆ� ʃɲʏɳʄʄɻʄʉ� ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ� ɸʇʉʋʄɿʍʅʊ�
ʋʐʌʊʍɴɸʍɻʎ͕� ʊʋʘʎ� ɶɿɲ� ʋɲʌɳɷɸɿɶʅɲ� ʔʉʌɻʏɳ� ʅɹʍɲ�
ʋʐʌʊʍɴɸʍɻʎ͕� ʃɲʏɳʄʄɻʄɲ� ʅɹʍɲ� ɲʏʉʅɿʃɼʎ�

ɁȰȻ

��352&��������������������
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ʋʌʉʍʏɲʍʀɲʎ� ɶɿɲ� ʏʉ� ʋʌʉʍʘʋɿʃʊ� ʏʉ� ʉʋʉʀʉ� ɽɲ�
ɲʋɲʍʖʉʄɻɽɸʀ�ʃʄʋ͘�

ϵ�

Ƀ� ʐʋʉʗɼʔɿʉʎ� ɲʆɳɷʉʖʉʎ� ɽɲ� ʋʌɹʋɸɿ� ʆɲ� ʅɸʌɿʅʆɼʍɸɿ�
ɶɿɲ� ʏɻ� ʄɼʗɻ� ɹɶʖʌʘʅʘʆ� ʔʘʏʉɶʌɲʔɿʙʆ� ʋʌɿʆ� ʏɻʆ�
ɲʔɲʀʌɸʍɻ� ʏʘʆ� ʋʄɲɿʍʀʘʆ͕� ʃɲʏɳ� ʏɿʎ� ʔɳʍɸɿʎ�
ɲʔɲʀʌɸʍɼʎ� ʏʉʐ� ʃɲɿ� ʅɸʏɳ� ʏɻʆ� ʉʄʉʃʄɼʌʘʍɻ� ʏɻʎ�
ɸʌɶɲʍʀɲʎ͕� ʉɿ� ʉʋʉʀɸʎ� ɽɲ� ʐʋʉɴʄɻɽʉʑʆ� ʍʏɻʆ�
ɉʋɻʌɸʍʀɲ͘�

ɁȰȻ

Ʌʌʉʍɴɲʍɿʅʊʏɻʏɲ�

ϭϬ�

Ƀ�ʐʋʉʗɼʔɿʉʎ�ɲʆɳɷʉʖʉʎ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ɲʇɿʉʄʉɶɼʍɸɿ�
ʏɿʎ� ʃɲʄʑʏɸʌɸʎ�ʋʌʉʍɴɳʍɸɿʎ�ʅɹʍɲͬɹʇʘ�ɲʋʊ�ʏʉ�ʃʏʀʌɿʉ�
ɼ� ʏɻʆ� ɿɷɿʉʃʏɻʍʀɲ� ʍʏɻʆ� ʉʋʉʀɲ� ɴʌʀʍʃɸʏɲɿ� ʏʉ� ʋʌʉʎ�
ɲʔɲʀʌɸʍɻ� ʋʄɲʀʍɿʉ͕� ʄɲʅɴɳʆʉʆʏɲʎ� ʐʋʊʗɻ� ʏʐʖʊʆ�
ʋɸʌɿʉʌɿʍʅʉʑʎ�ʋʉʐ�ɸʋɿɴɳʄʄʉʆʏɲɿ�ɲʋʊ�ʏʉ�ʃʏʀʌɿʉ͕�ʏɻʆ�
Ɉʉʋɿʃɼ� Ȱʐʏʉɷɿʉʀʃɻʍɻ� ʃɲɿ� ʏʉʐʎ� ʋɸʌɿʉʌɿʍʅʉʑʎ�
ʍʏɳɽʅɸʐʍɻʎͬʔʊʌʏʘʍɻʎ͘�

ɁȰȻ

ϭϭ�

Ƀ� ʐʋʉʗɼʔɿʉʎ� ɲʆɳɷʉʖʉʎ� ɽɲ� ʋʌɹʋɸɿ� ʆɲ� ʅɸʌɿʅʆɼʍɸɿ�
ɶɿɲ� ʊʄɸʎ� ʏɿʎ� ɲʋɲʌɲʀʏɻʏɸʎ� ɳɷɸɿɸʎ� ɲʋʊ� ʏʉʆ� ɲʌʅʊɷɿʉ�
ȴɼʅʉ�;ʍɸ�ʋɸʌʀʋʏʘʍɻ�ʃɲʏɳʄɻʗɻʎ�ʋɸɺʉɷʌʉʅʀʉʐͿ͕�ʏɻʆ�
Ɉʌʉʖɲʀɲ� ;ʍɸ� ʋɸʌʀʋʏʘʍɻ� ʃɲʏɳʄɻʗɻʎ� ʏʅɼʅɲʏʉʎ� ʏʉʐ�
ʉɷʉʍʏʌʙʅɲʏʉʎͿ� ʃɲɿ� ʏʉʐʎ� ʉʌɶɲʆɿʍʅʉʑʎ� ɀɹʍʘʆ�
ɀɲɺɿʃɼʎ� ɀɸʏɲʔʉʌɳʎ͕� ɶɿɲ� ʏɻʆ� ʍʏɳɽʅɸʐʍɻ� ʃɲɿ� ʏɻʆ�
ʃʀʆɻʍɻ� ʏʘʆ� ʉʖɻʅɳʏʘʆ� ʋʉʐ� ɽɲ� ʖʌɻʍɿʅʉʋʉɿɼʍɸɿ͕�
ɸʔʊʍʉʆ�ɲʐʏʊ�ɲʋɲɿʏɸʀʏɲɿ�

ɁȰȻ

ȵɿɷɿʃʉʀ�ʊʌʉɿ�

ϭϮ�

ɉʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ʋɲʌʀʍʏɲʏɲɿ�ʐʋɸʑɽʐʆʉʎ�ɀɻʖɲʆɿʃʊʎ�
;Ʌʉʄɿʏɿʃʊʎ� ɀɻʖɲʆɿʃʊʎ� ʃɲʏɻɶʉʌʀɲʎ� ɅȵͿ͕� ʍʏʉʆ� ʏʊʋʉ�
ɸʃʏɹʄɸʍɻʎ� ʏʘʆ� ɸʌɶɲʍɿʙʆ͕� ʃɲɽ͛� ʊʄɻ� ʏɻ� ɷɿɳʌʃɸɿɲ�
ɲʐʏʙʆ� ʃɲɿ� ʍɸ� ʃɳɽɸ� ʍʐʆɸʌɶɸʀʉ� ʋʉʐ� ɽɲ� ʋɲʌɹʖɸɿ�
ʐʋɻʌɸʍʀɸʎ͕� ʏɲ� ʍʏʉɿʖɸʀɲ� ʏʉʐ� ʉʋʉʀʉʐ�
;ʉʆʉʅɲʏɸʋʙʆʐʅʉ� ʃɲɿ� ʏɻʄɹʔʘʆʉ� ɸʋɿʃʉɿʆʘʆʀɲʎͿ� ɽɲ�
ʋʌɹʋɸɿ� ɹɶʃɲɿʌɲ� ʆɲ� ɹʖʉʐʆ� ɶʆʘʍʏʉʋʉɿɻɽɸʀ� ʍʏɻʆ�
Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ͘�

ɁȰȻ

ϭϯ�

Ƀ� ɲʆɳɷʉʖʉʎ� ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ɷɿɲɽɹʏɸɿ�
Ȱʍʔɲʄɿʍʏɼʌɿʉ� ɇʐʅɴʊʄɲɿʉ� ʃɳʄʐʗɻʎ�
ɸʋɲɶɶɸʄʅɲʏɿʃʙʆ� ʃɿʆɷʑʆʘʆ� ;Ȱʍʔɲʄɿʍʏɼʌɿʉ�
ɇʐʅɴʊʄɲɿʉ� Ȱʍʏɿʃɼʎ� ȵʐɽʑʆɻʎͿ� ʍɸ� ɿʍʖʑ� ʃɲɿ� ɽɲ�
ʃɲʄʑʋʏɸʏɲɿ� ʃɲɿ� ɻ� ɸʃ� ʏʉʐ� Ɂʊʅʉʐ� ɸʐɽʑʆɻ� ʏʉʐ�
Ȱʆɲɷʊʖʉʐ͕� ʏɻʆ� ʉʋʉʀɲ� ɹʖɸɿ� ʅɸ� ʏɻʆ� ɿɷɿʊʏɻʏɲ� ʏʉʐ�

ɁȰȻ�
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ȵʌɶʉɷʊʏɻ�ʃɲɿ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ʏɻʆ͕�ɲʋʊ�ʏɲ�ɳʌɽʌɲ�ϲϱϳ͕�
ϲϱϴ� ʃɲɿ� ϵϯϮ� ʏʉʐ� ɿʍʖʑʉʆʏʉʎ� Ȱ͘Ⱦ͕͘� ʋʌʉɴʄɸʋʊʅɸʆɻ�
ʐʋʉʖʌɹʘʍɻ� ʏʉʐ� Ȱʍʔɲʄɿʍʅɹʆʉʐ� ɹʆɲʆʏɿ� ʏʉʐ�
ʋʌʉʍʘʋɿʃʉʑ� ʏʉʐ� ʋʉʐ� ɲʋɲʍʖʉʄɸʀʏɲɿ� ʍʏɿʎ�
ʋɸʌɿɶʌɲʔʊʅɸʆɸʎ�ʍʏɻʆ�ʋɲʌʉʑʍɲ�ʍʑʅɴɲʍɻ�ɸʌɶɲʍʀɸʎ͕�
ʍɸ� ʋɸʌʀʋʏʘʍɻ� ʍʘʅɲʏɿʃʙʆ� ɴʄɲɴʙʆ� ʋʉʐ� ɽɲ�
ʋʌʉʃʄɻɽʉʑʆ�ʃɲʏɳ�ʏɻ�ɷɿɳʌʃɸɿɲ�ʏɻʎ�ɸʌɶɲʍʀɲʎ�

ϭϰ�

Ƀ� ɲʆɳɷʉʖʉʎ� ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ʋɲʌɹʖɸɿ� ʃɳʄʐʗɻ�
ʉʋʉɿɲʍɷɼʋʉʏɸ� Ȱʍʏɿʃɼʎ� ȵʐɽʑʆɻʎ� ʋʌʉʎ�
ʉʋʉɿʉʆɷɼʋʉʏɸ� ʏʌʀʏʉ͕� ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ� ʏɻʎ�
Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ�ʃɲɿ�ʏʉʐ�ʋʌʉʍʘʋɿʃʉʑ�ɲʐʏʉʑ͕�ɻ�
ʉʋʉʀɲ� ɲʆɲʃʑʋʏɸɿ� ɲʋʊ� ɼ� ʉʔɸʀʄɸʏɲɿ� ʍʏɻʆ� ɸʃʏɹʄɸʍɻ�
ʏɻʎ�ʐʋɻʌɸʍʀɲʎ͕�ʋɸʌɿʄɲʅɴɲʆʉʅɹʆʘʆ͕�ɲʄʄɳ�ʊʖɿ�ʅʊʆʉ͕�
ʋɸʌɿʋʏʙʍɸʘʆ� ɽɲʆɳʏʉʐ͕� ʍʘʅɲʏɿʃʙʆ� ɴʄɲɴʙʆ͕�
ɲʋʙʄɸɿɲ� ɼ� ɺɻʅʀɲʎ� ʋɸʌɿʉʐʍʀɲʎ͕� ɲʏʐʖɻʅɲʏɿʃɼʎ�
ʌʑʋɲʆʍɻʎ͕� ʗʐʖɿʃɼʎ� ʉɷʑʆɻʎ� ʃɲɿ� ɻɽɿʃɼʎ� ɴʄɳɴɻʎ͕�
ʅɹʖʌɿ� ɸʃɸʀʆʘʆ� ʏʘʆ� ʉʌʀʘʆ� ɸʐɽʑʆɻʎ� ʏɲ� ʉʋʉʀɲ� ɽɲ�
ɷɿɲʏɻʌʉʑʍɸ�ʍɸ�ɿʍʖʑ�ɹʆɲʎ�ʍʐʆɸʏʊʎ�ʄɸɿʏʉʐʌɶʊʎ�ɹʌɶʉʐ�
ʋɲʌʊʅʉɿɲʎ� ʔʑʍɻʎ͕� ʅɸɶɹɽʉʐʎ� ʃɲɿ� ʖɲʌɲʃʏɻʌɿʍʏɿʃʙʆ�
ʏʉʐ͘�ɇʏɻʆ�ʃɳʄʐʗɻ�ɽɲ�ʋɸʌɿʄɲʅɴɳʆɸʏɲɿ�ʌɻʏɳ�ʃɲɿ�ɻ�ɸʃ�
ʏʉʐ�ɳʌɽʌʉʐ�ϵϮϮ�ʏʉʐ�Ȱʍʏɿʃʉʑ�Ⱦʙɷɿʃɲ�ɲʋʉʌʌɹʉʐʍɲ�
ɸʐɽʑʆɻ� ʏɻʎ� ɉʋɻʌɸʍʀɲʎ� ;ɸʐɽʑʆɻ� ʋʌʉʍʏɼʍɲʆʏʉʎͿ͘� ȸ�
Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɲʋɲʄʄɳʍʍɸʏɲɿ�ɲʋʊ�ʃɳɽɸ�ɸʐɽʑʆɻ�
ʃɲɿ� ʐʋʉʖʌɹʘʍɻ� ɶɿɲ� ɲʋʉɺɻʅʀʘʍɻ� ɲʋʊ� ʏʐʖʊʆ�
ɲʏʑʖɻʅɲ� ɼ� ʃɳɽɸ� ɳʄʄɻ� ɲɿʏʀɲ͕� ʏʊʍʉ� ʃɲʏɳ� ʏɻ�
ʅɸʏɲʔʉʌɳ�ʏʉʐ�ʋʌʉʍʘʋɿʃʉʑ�ʏʉʐ�ɲʆɳɷʉʖʉʐ͕�ʊʍʉ�ʃɲɿ�
ʃɲʏɳ� ʏɻ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ɸʃʏɹʄɸʍɻʎ� ʏʘʆ� ɸʌɶɲʍɿʙʆ�
ʃɲʏɸɷɳʔɿʍɻʎ͘� Ƀ� Ȱʆɳɷʉʖʉʎ� ɽɲ� ʋʌɹʋɸɿ� ʆɲ�
ɸʇɲʍʔɲʄʀʍɸɿ� ʊʏɿ� ʏɲ� ɲʆʘʏɹʌʘ� ʏɻʌʉʑʆʏɲɿ� ʃɲɿ� ɲʋʊ�
ʏʉʐʎ� ʋɳʍɻʎ� ʔʑʍɸʘʎ� ʍʐʅɴʉʑʄʉʐʎ͕� ʍʐʆɸʌɶɳʏɸʎ� ʃɲɿ�
ʐʋɸʌɶʉʄɳɴʉʐʎ�ɲʐʏʉʑ͘���

ɁȰȻ

ϭϱ�

Ƀɿ�ɲʍʔɲʄʀʍɸɿʎ�ɷɸʆ�ɲʋɲʄʄɳʍʍʉʐʆ�ʉʑʏɸ�ʋɸʌɿʉʌʀɺʉʐʆ�
ʃɲɽ͛� ʉɿʉʆɷɼʋʉʏɸ� ʏʌʊʋʉ� ʏɿʎ� ʐʋʉʖʌɸʙʍɸɿʎ� ʃɲɿ�
ɸʐɽʑʆɸʎ� ʏʉʐ� ɲʆɲɷʊʖʉʐ� ʋʉʐ� ɲʋʉʌʌɹʉʐʆ� ɲʋʊ� ʏɻʆ�
ʋɲʌʉʑʍɲ� ɇʑʅɴɲʍɻ͘� ɇɸ� ʃɳɽɸ� ʋɸʌʀʋʏʘʍɻ͕� ʉ�
Ȱʆɳɷʉʖʉʎ� ɸʐɽʑʆɸʏɲɿ� ʋʄɼʌʘʎ� ɶɿɲ� ʊʄʉʐʎ� ʏʉʐʎ�
ʃɿʆɷʑʆʉʐʎ� ʋʉʐ� ɲʋʉʌʌɹʉʐʆ� ɼ� ʍʖɸʏʀɺʉʆʏɲɿ� ʅɸ� ʏɻʆ�
ʋɲʌʉʖɼ� ʏʘʆ� ʐʋɻʌɸʍɿʙʆ� ʏʉʐ� ʃɲɿ� ʋɲʌɲʅɹʆɸɿ�
ɲʋʉʃʄɸɿʍʏɿʃɳ�ʃɲɿ�ɸʇ�ʉʄʉʃʄɼʌʉʐ�ʐʋɸʑɽʐʆʉʎ�ɶɿɲ�ʏɻʆ�
ʋʄɼʌɻ� ʃɲɿ� ɹɶʃɲɿʌɻ� ɲʋʉʃɲʏɳʍʏɲʍɻ� ɺɻʅɿʙʆ� ʍɸ�
ʋʌʊʍʘʋɲ�ɼͬʃɲɿ�ʋʌɳɶʅɲʏɲ͕�ɲʆɸʇɳʌʏɻʏɲ� ɸɳʆ� ʃɲɿ�ʍɸ�
ʋʉɿʉ� ɴɲɽʅʊ� ʃɲʄʑʋʏʉʆʏɲɿ� ɲʋʊ� ɲʍʔɲʄɿʍʏɿʃɹʎ�
ʍʐʅɴɳʍɸɿʎ� ɼ� ɲʋʉɺɻʅɿʙʆʉʆʏɲɿ� ɲʋʊ� ʏʉʐʎ�
ɲʍʔɲʄɿʍʏɹʎ͕�ɲʃʊʅɻ�ʃɲɿ�ʋɹʌɲʆ�ʏʘʆ�ʋʉʍʙʆ�ʃɳʄʐʗɻʎ�
ʏʘʆ�ɸʆ�ʄʊɶʘ�ʍʐʅɴɳʍɸʘʆ͘��

ɁȰȻ

ϭϲ�

Ƀ�ɲʆɳɷʉʖʉʎ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ʅɸʌɿʅʆɳ�ɶɿɲ�ʏɻʆ�ɹɶʃɲɿʌɻ�
ɲʆɳʄɻʗɻ�ʐʋɻʌɸʍʀɲʎ�ɲʋʊ�ʏʉʐʎ�ʐʋɲʄʄɼʄʉʐʎ�ʏʉʐ�ʃɲɿ�
ʆɲ�ɸʀʆɲɿ�ʐʋɸʑɽʐʆʉʎ�ɶɿɲ�ʏʉʆ�ʃɲʏɲʅɸʌɿʍʅʊ�ɸʌɶɲʍʀɲʎ�
ʏʉʐ� ɲʋɲʍʖʉʄʉʑʅɸʆʉʐ� ʋʌʉʍʘʋɿʃʉʑ͕� ʙʍʏɸ� ʆɲ�
ɸʃʋʄɻʌʙʆʉʆʏɲɿ� ʉɿ� ʍʐʅɴɲʏɿʃɹʎ� ʐʋʉʖʌɸʙʍɸɿʎ͘�
Ʌʌɹʋɸɿ� ʆɲ� ɲʋʉʃɲɽɿʍʏɳ� ɲʅɹʍʘʎ� ʃɳɽɸ� ɹʄʄɸɿʗɻ� ɼ�
ʋɲʌɳʄɸɿʗɻ� ɼ� ʋʄɻʅʅɸʄɼ� ɸʌɶɲʍʀɲ� ʋʉʐ� ɽɲ�

ɁȰȻ
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ʋɲʌɲʏɻʌɸʀʏɲɿ�ʃɲɿ�ɽɲ�ɶʆʘʍʏʉʋʉɿɸʀʏɲɿ�ʍɸ�ɲʐʏʊʆ�ɲʋʊ�
ʏʉʐʎ�ʐʋɸʑɽʐʆʉʐʎ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͘��

ϭϳ�

Ƀ�Ȱʆɳɷʉʖʉʎ�ʋʌɹʋɸɿ�ʆɲ�ɸɶɶʐɳʏɲɿ�ɶɿɲ�ʏʉ�ʋʌʉʍʘʋɿʃʊ�
ʏʉʐ͕�ʏʉ�ʉʋʉʀʉ�ʋʌɹʋɸɿ�ʆɲ�ɷɿɲɽɹʏɸɿ�ʏɻʆ�ɲʋɲɿʏʉʑʅɸʆɻ�
ɸʅʋɸɿʌʀɲ� ʃɲɿ� ɿʃɲʆʊʏɻʏɲ͕� ʙʍʏɸ� ʆɲ� ɲʆʏɲʋʉʃʌɿɽɸʀ�
ʋʄɼʌʘʎ�ʍʏɿʎ�ɲʋɲɿʏɼʍɸɿʎ�ʏɻʎ�ɇʑʅɴɲʍɻʎ͘��

ɁȰȻ

ϭϴ�

Ƀ�ʐʋʉʗɼʔɿʉʎ�ɲʆɳɷʉʖʉʎ�ʐʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ʄɲʅɴɳʆɸɿ�
ʃɳɽɸ�ʋʌʊʍʔʉʌʉ�ʅɹʏʌʉ�ɲʍʔɳʄɸɿɲʎ� ʃɲɿ� ʋʌʉʍʏɲʍʀɲʎ�
ɶɿɲ� ʏɻʆ� ɲʋʉʏʌʉʋɼ� ɺɻʅɿʙʆ� ɼ� ʔɽʉʌʙʆ� ʃɲɿ� ɸʀʆɲɿ�
ʐʋɸʑɽʐʆʉʎ� ɶɿɲ� ʃɳɽɸ� ɲʏʑʖɻʅɲ͕� ɺɻʅʀɲ� ɼ� ɴʄɳɴɻ�
ʋʌʉʍʙʋʘʆ͕� ʋʌɲɶʅɳʏʘʆ� ɼ� ɸɶʃɲʏɲʍʏɳʍɸʘʆ͕� ʏʉʐ�
ʋʌʉʍʘʋɿʃʉʑ� ʏʉʐ� ɼ� ʏʌʀʏʘʆ� ʃɲɿ� ɶɿɲ� ʏɻʆ�
ɲʋʉʃɲʏɳʍʏɲʍɻ� ʃɳɽɸ� ʏɹʏʉɿɲʎ� ɴʄɳɴɻʎ� ɼ� ɺɻʅʀɲʎ� ʋʉʐ�
ɸʀʆɲɿ� ɷʐʆɲʏʊʆ� ʆɲ� ʋʌʉʇɸʆɻɽɸʀ� ʃɲʏɳ� ɼ� ɸʋ͛� ɸʐʃɲɿʌʀɲ�
ʏɻʎ� ɸʃʏɹʄɸʍɻʎ� ʏʘʆ� ɸʌɶɲʍɿʙʆ� ʏʉʐ� ʐʋʉʗɼʔɿʉʐ�
ɲʆɳɷʉʖʉʐ͘��

ɁȰȻ

ϭϵ�

Ƀ� ʐʋʉʗɼʔɿʉʎ� ɲʆɳɷʉʖʉʎ� ʐʋʉʖʌɸʉʑʏɲɿ� ʃɲʏɳ� ʏɻ�
ɷɿɳʌʃɸɿɲ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʆɲ� ɲʃʉʄʉʐɽɸʀ� ʋɿʍʏɳ� ʏɿʎ�
ʉɷɻɶʀɸʎ�ʃɲɿ�ʐʋʉɷɸʀʇɸɿʎ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ�ʃɲɿ�
ʆɲ� ʋɲʌɹʖɸɿ� ʉʋʉɿɸʍɷɼʋʉʏɸ� ɲʆɲʔʉʌɹʎ� ʃɲɿ�
ʋʄɻʌʉʔʉʌʀɸʎ� ʏʉʐ� ɺɻʏɻɽʉʑʆ� ʍʖɸʏɿʃɳ� ʅɸ� ʏɻʆ�
ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�

ɁȰȻ

ϮϬ�

Ƀ�ʐʋʉʗɼʔɿʉʎ�ɲʆɳɷʉʖʉʎ� ʌɻʏɳ� ɸʐɽʑʆɸʏɲɿ� ɶɿɲ� ʃɳɽɸ�
ɸʆɹʌɶɸɿɲ� ʐʋɲʄʄɼʄʘʆ� ʏʉʐ� ɼ� ʏʌʀʏʘʆ� ;ɴʉɻɽʙʆ�
ɸʃʋʄɻʌʙʍɸʘʎͿ� ʋʉʐ� ɽɲ� ʖʌɻʍɿʅʉʋʉɿɻɽʉʑʆ� ɲʋʊ�
ɲʐʏʊʆ� ɶɿɲ� ʏɻʆ� ɸʃʋʄɼʌʘʍɻ� ʏʘʆ� ʐʋʉʖʌɸʙʍɸʘʆ�ʋʉʐ�
ɲʆɲʄɲʅɴɳʆɸɿ�ʃɲɽʙʎ�ʃɲɿ�ɶɿɲ�ʏɿʎ�ʏʐʖʊʆ�ʋɲʌɸʋʊʅɸʆɸʎ�
ʐʋʉʖʌɸʙʍɸɿʎ͘�

ɁȰȻ�

ȸʅɸʌʉʅɻʆʀɲ�ʃɲɿ�ʏʊʋʉʎ͗�͙͙͙͙͙͙͙͙͙͙͘͘͘͘�

ɉʋʉɶʌɲʔɼ�;ͲɹʎͿ͗�͙͙͙͙͙͙͙͙͙͙͘͘͘͘�
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ɅȰɆȰɆɈȸɀȰ�ȻȻ/�ʹ�Ɉȵɉȴ��

ȰɁȸȾȵȻ�ɇɈȸɁ�ɉɅʚȰɆȻȺɀ͘�ϬϭͬϮϬϭϵ�ȴȻȰȾȸɆɉɂȸ�

ɈɉɅɃɅɃȻȸɀȵɁɃ�ȵɁɈɉɅɃ�ɉɅȵɉȺɉɁȸɇ�ȴȸȿɏɇȸɇ�;d�ɉȴͿ�

΀ɳʌɽʌʉʐ�ϳϵ�ʋɲʌ͘�ϰ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�;Ȱ�ϭϰϳͿ΁

ɶɿɲ�ɷɿɲɷɿʃɲʍʀɸʎ�ʍʑʆɲʗɻʎ�ɷɻʅʊʍɿɲʎ�ʍʑʅɴɲʍɻʎ�ʃɳʏʘ�ʏʘʆ�ʉʌʀʘʆ�ʏʘʆ�ʉɷɻɶɿʙʆ

ɀɹʌʉʎ�Ȼ͗�Ʌʄɻʌʉʔʉʌʀɸʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʃɲɿ�ʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ɲʆɳɽɸʍɻʎ

Ʌɲʌʉʖɼ�ʋʄɻʌʉʔʉʌɿʙʆ�ɷɻʅʉʍʀɸʐʍɻʎ�ʍɸ�ɸɽʆɿʃʊ�ɸʋʀʋɸɷʉ͕�ʅɸ�ʏɿʎ�ʉʋʉʀɸʎ�ɸʀʆɲɿ�ɷʐʆɲʏɼ�ɻ�ɲɷɿɲʅʔɿʍɴɼʏɻʏɻ�
ʏɲʐʏʉʋʉʀɻʍɻ�ʏɻʎ�ɷɿɲɷɿʃɲʍʀɲʎ�ʍʑʆɲʗɻʎ�ɷɻʅʊʍɿɲʎ�ʍʑʅɴɲʍɻʎ͗�

Ȱ͗�Ƀʆʉʅɲʍʀɲ͕�ɷɿɸʑɽʐʆʍɻ�ʃɲɿ�ʍʏʉɿʖɸʀɲ�ɸʋɿʃʉɿʆʘʆʀɲʎ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ�;ȰȰͿ
Ͳ�Ƀʆʉʅɲʍʀɲ͗�ȰɅɃȾȵɁɈɆɏɀȵɁȸ�ȴȻɃȻȾȸɇȸ�ȰɈɈȻȾȸɇ
Ͳ�Ⱦʘɷɿʃʊʎ�Ⱦȸɀȴȸɇ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͗�ϱϬϭϵϲ
Ͳ�Ɉɲʖʐɷʌʉʅɿʃɼ�ɷɿɸʑɽʐʆʍɻ�ͬ�Ʌʊʄɻ�ͬ�Ɉɲʖ͘�Ⱦʘɷɿʃʊʎ͗�ȿ͘�ɀɸʍʉɶɸʀʘʆ�Ϯϯϵ͕�Ɂɹʉ�Ɏʐʖɿʃʊ͕�ϭϱϰϱϭ
Ͳ�Ȱʌʅʊɷɿʉʎ�ɶɿɲ�ʋʄɻʌʉʔʉʌʀɸʎ͗�ȴɹʍʋʉɿʆɲ�ɀɿʖɳʄʉɶʄʉʐ
Ͳ�Ɉɻʄɹʔʘʆʉ͗�ϮϭϬϯϳϮϱϳϯϰ
Ͳ�ȸʄ͘�ʏɲʖʐɷʌʉʅɸʀʉ͗Ě͘ŵŝŚĂůŽŐůŽƵΛĂƚƚŝĐĂ͘Őƌ
Ͳ�ȴɿɸʑɽʐʆʍɻ�ʍʏʉ�ȴɿɲɷʀʃʏʐʉ�;ɷɿɸʑɽʐʆʍɻ�ɷɿʃʏʐɲʃʉʑ�ʏʊʋʉʐͿ͗�ǁǁǁ͘ĂƉĚĂƚƚŝŬŝƐ͘ŐŽǀ͘Őƌ

Ȳ͗�Ʌʄɻʌʉʔʉʌʀɸʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ʍʑʆɲʗɻʎ�ʍʑʅɴɲʍɻʎ
Ͳ� Ɉʀʏʄʉʎ� ɼ� ʍʑʆʏʉʅɻ� ʋɸʌɿɶʌɲʔɼ� ʏɻʎ� ɷɻʅʊʍɿɲʎ� ʍʑʅɴɲʍɻʎ� ;ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ� ʏʉʐ� ʍʖɸʏɿʃʉʑ� �WsͿ͗�
ȆĮȡȠȤȒ� ȣʌȘȡİıȚȫȞ� ĮĳĮȓȡİıȘȢ� �� ĮʌȠȟȒȜȦıȘȢ� ʌĮȡȐȞȠȝȦȞ� įȚĮĳȘȝȚıĲȚțȫȞ� ʌȚȞĮțȓįȦȞ� țĮȚ� İʌȚȖȡĮĳȫȞ� ıĲĮ�
ȩȡȚĮ�ĲȘȢ�ǹʌȠțİȞĲȡȦȝȑȞȘȢ�ǻȚȠȓțȘıȘȢ�ǹĲĲȚțȒȢ ;�Ws͗ ϰϱϮϮϬϬϬϬͿ͘�
Ͳ�Ⱦʘɷɿʃʊʎ�ʍʏʉ�Ⱦȸɀȴȸɇ͗
Ͳ�ȸ�ʍʑʅɴɲʍɻ�ɲʆɲʔɹʌɸʏɲɿ�ʍɸ�ɹʌɶɲ͕�ʋʌʉʅɼɽɸɿɸʎ͕�ɼ�ʐʋɻʌɸʍʀɸʎ͗�ɉʋɻʌɸʍʀɸʎ�
Ͳ�ȵʔʊʍʉʆ�ʐʔʀʍʏɲʆʏɲɿ͕�ɹʆɷɸɿʇɻ�ʑʋɲʌʇɻʎ�ʍʖɸʏɿʃʙʆ�ʏʅɻʅɳʏʘʆ͗��
Ͳ�Ȱʌɿɽʅʊʎ�ɲʆɲʔʉʌɳʎ�ʋʉʐ�ɲʋʉɷʀɷɸʏɲɿ�ʍʏʉʆ�ʔɳʃɸʄʉ�ɲʋʊ�ʏɻʆ�ɲʆɲɽɹʏʉʐʍɲ�ɲʌʖɼ͗�ϬϭͬϮϬϭϵ�

Ƀȿȵɇ�ɃȻ�ɉɅɃȿɃȻɅȵɇ�ɅȿȸɆɃɌɃɆȻȵɇ�ɇȵ�ȾȰȺȵ�ȵɁɃɈȸɈȰ�ɈɃɉ�Ɉȵɉȴ�ȺȰ�ɅɆȵɅȵȻ�ɁȰ�ɇɉɀɅȿȸɆɏȺɃɉɁ�ȰɅɃ�
ɈɃɁ�ɃȻȾɃɁɃɀȻȾɃ�ɌɃɆȵȰ
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ɀɹʌʉʎ�//͗�Ʌʄɻʌʉʔʉʌʀɸʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʏʉʆ�ʉɿʃʉʆʉʅɿʃʊ�ʔʉʌɹɲ
Ȱ͗�Ʌʄɻʌʉʔʉʌʀɸʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʏʉʆ�ʉɿʃʉʆʉʅɿʃʊ�ʔʉʌɹɲ

ɇʏʉɿʖɸʀɲ�ɲʆɲɶʆʙʌɿʍɻʎ͗� Ȱʋɳʆʏɻʍɻ͗

Ʌʄɼʌɻʎ�ȵʋʘʆʐʅʀɲ͗ ΀�΁
Ȱʌɿɽʅʊʎ�ʔʉʌʉʄʉɶɿʃʉʑ�ʅɻʏʌʙʉʐ�;ȰɌɀͿ͗
ȵɳʆ�ɷɸʆ�ʐʋɳʌʖɸɿ�ȰɌɀ�ʍʏɻ�ʖʙʌɲ�ɸɶʃɲʏɳʍʏɲʍɻʎ�
ʏʉʐ�ʉɿʃʉʆʉʅɿʃʉʑ�ʔʉʌɹɲ͕�ɲʆɲʔɹʌɸʏɸ�ɳʄʄʉʆ�
ɸɽʆɿʃʊ�ɲʌɿɽʅʊ�ʏɲʐʏʉʋʉʀɻʍɻʎ͕�ɸʔʊʍʉʆ�
ɲʋɲɿʏɸʀʏɲɿ�ʃɲɿ�ʐʋɳʌʖɸɿ��

΀ ΁

Ɉɲʖʐɷʌʉʅɿʃɼ�ɷɿɸʑɽʐʆʍɻ͗ ΀͙͙΁
Ȱʌʅʊɷɿʉʎ�ɼ�ɲʌʅʊɷɿʉɿϭ͗

Ɉɻʄɹʔʘʆʉ͗�
ȸʄ͘�ʏɲʖʐɷʌʉʅɸʀʉ͗�
ȴɿɸʑɽʐʆʍɻ�ʍʏʉ�ȴɿɲɷʀʃʏʐʉ�;ɷɿɸʑɽʐʆʍɻ�
ɷɿʃʏʐɲʃʉʑ�ʏʊʋʉʐͿ�;ɸɳʆ�ʐʋɳʌʖɸɿͿ͗�

΀͙͙΁
΀͙͙΁�
΀͙͙΁�
΀͙͙΁�

ȳɸʆɿʃɹʎ�ʋʄɻʌʉʔʉʌʀɸʎ͗ Ȱʋɳʆʏɻʍɻ͗
Ƀ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɸʀʆɲɿ�ʋʉʄʑ�ʅɿʃʌɼ͕�ʅɿʃʌɼ�
ɼ�ʅɸʍɲʀɲ�ɸʋɿʖɸʀʌɻʍɻϮ͖�

Ɉʌʊʋʉʎ�ʍʐʅʅɸʏʉʖɼʎ͗� Ȱʋɳʆʏɻʍɻ͗

Ƀ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʍʐʅʅɸʏɹʖɸɿ�ʍʏɻ�
ɷɿɲɷɿʃɲʍʀɲ�ʍʑʆɲʗɻʎ�ɷɻʅʊʍɿɲʎ�ʍʑʅɴɲʍɻʎ�ɲʋʊ�
ʃʉɿʆʉʑ�ʅɸ�ɳʄʄʉʐʎϯ͖�

΀΁�Ɂɲɿ�΀΁�Ʉʖɿ

ȵɳʆ�ʆɲɿ͕�ʅɸʌɿʅʆɼʍʏɸ�ɶɿɲ�ʏɻʆ�ʐʋʉɴʉʄɼ�ʖʘʌɿʍʏʉʑ�ɸʆʏʑʋʉʐ�Ɉȵɉȴ�ɲʋʊ�ʏʉʐʎ�ɳʄʄʉʐʎ�ɸʅʋʄɸʃʊʅɸʆʉʐʎ�
ʉɿʃʉʆʉʅɿʃʉʑʎ�ʔʉʌɸʀʎ͘
ȵɳʆ�ʆɲɿ͗
ɲͿ�Ȱʆɲʔɹʌɸʏɸ�ʏʉʆ�ʌʊʄʉ�ʏʉʐ�ʉɿʃʉʆʉʅɿʃʉʑ�
ʔʉʌɹɲ�ʍʏɻʆ�ɹʆʘʍɻ�ɼ�ʃʉɿʆʉʋʌɲʇʀɲ�
;ɸʋɿʃɸʔɲʄɼʎ͕�ʐʋɸʑɽʐʆʉʎ�ɶɿɲ�ʍʐɶʃɸʃʌɿʅɹʆɲ�
ʃɲɽɼʃʉʆʏɲ�͙Ϳ͗�
ɴͿ�Ʌʌʉʍɷɿʉʌʀʍʏɸ�ʏʉʐʎ�ɳʄʄʉʐʎ�ʉɿʃʉʆʉʅɿʃʉʑʎ�
ʔʉʌɸʀʎ�ʋʉʐ�ʍʐʅʅɸʏɹʖʉʐʆ�ɲʋʊ�ʃʉɿʆʉʑ�ʍʏɻ�
ɷɿɲɷɿʃɲʍʀɲ�ʍʑʆɲʗɻʎ�ɷɻʅʊʍɿɲʎ�ʍʑʅɴɲʍɻʎ͗�
ɶͿ�Ⱦɲʏɳ�ʋɸʌʀʋʏʘʍɻ͕�ɸʋʘʆʐʅʀɲ�ʏɻʎ�
ʍʐʅʅɸʏɹʖʉʐʍɲʎ�ɹʆʘʍɻʎ�ɼ�ʃʉɿʆʉʋʌɲʇʀɲʎ͘�

ɲͿ�΀͙͙΁�

ɴͿ�΀͙͙΁�

ɶͿ�΀͙͙΁�

ϭ�ȵʋɲʆɲʄɳɴɸʏɸ�ʏɲ�ʍʏʉɿʖɸʀɲ�ʏʘʆ�ɲʌʅʊɷɿʘʆ͕�ʊʆʉʅɲ�ʃɲɿ�ɸʋʙʆʐʅʉ͕�ʊʍɸʎ�ʔʉʌɹʎ�ʖʌɸɿɳɺɸʏɲɿ͘
Ϯ�Ȳʄɹʋɸ�ʍʑʍʏɲʍɻ�ʏɻʎ�ȵʋɿʏʌʉʋɼʎ͕�ʏɻʎ�ϲɻʎ�ɀɲʂʉʐ�ϮϬϬϯ͕�ʍʖɸʏɿʃɳ�ʅɸ�ʏʉʆ�ʉʌɿʍʅʊ�ʏʘʆ�ʋʉʄʑ�ʅɿʃʌʙʆ͕�ʏʘʆ�ʅɿʃʌʙʆ�ʃɲɿ�ʏʘʆ�ʅɸʍɲʀʘʆ�ɸʋɿʖɸɿʌɼʍɸʘʆ�;ȵȵ�ů�ϭϮϰ�
ʏɻʎ�ϮϬ͘ϱ͘ϮϬϬϯ͕�ʍ͘�ϯϲͿ͘�Ƀɿ�ʋʄɻʌʉʔʉʌʀɸʎ�ɲʐʏɹʎ�ɲʋɲɿʏʉʑʆʏɲɿ�ʅʊʆʉ�ɶɿɲ�ʍʏɲʏɿʍʏɿʃʉʑʎ�ʍʃʉʋʉʑʎ͘��
ɅɃȿɉ�ɀȻȾɆȸ�ȵɅȻɍȵȻɆȸɇȸ͗�ȵʋɿʖɸʀʌɻʍɻ�ɻ�ʉʋʉʀɲ�ɲʋɲʍʖʉʄɸʀ�ʄɿɶʊʏɸʌʉʐʎ�ɲʋʊ�ϭϬ�ɸʌɶɲɺʊʅɸʆʉʐʎ�ʃɲɿ�ʏɻʎ�ʉʋʉʀɲʎ�ʉ�ɸʏɼʍɿʉʎ�ʃʑʃʄʉʎ�ɸʌɶɲʍɿʙʆ�ʃɲɿͬɼ�ʏʉ�
ʍʑʆʉʄʉ�ʏʉʐ�ɸʏɼʍɿʉʐ�ɿʍʉʄʉɶɿʍʅʉʑ�ɷɸʆ�ʐʋɸʌɴɲʀʆɸɿ�ʏɲ�Ϯ�ɸʃɲʏʉʅʅʑʌɿɲ�ɸʐʌʙ͘�
ɀȻȾɆȸ�ȵɅȻɍȵȻɆȸɇȸ͗�ȵʋɿʖɸʀʌɻʍɻ�ɻ�ʉʋʉʀɲ�ɲʋɲʍʖʉʄɸʀ�ʄɿɶʊʏɸʌʉʐʎ�ɲʋʊ�ϱϬ�ɸʌɶɲɺʊʅɸʆʉʐʎ�ʃɲɿ�ʏɻʎ�ʉʋʉʀɲʎ�ʉ�ɸʏɼʍɿʉʎ�ʃʑʃʄʉʎ�ɸʌɶɲʍɿʙʆ�ʃɲɿͬɼ�ʏʉ�ʍʑʆʉʄʉ�
ʏʉʐ�ɸʏɼʍɿʉʐ�ɿʍʉʄʉɶɿʍʅʉʑ�ɷɸʆ�ʐʋɸʌɴɲʀʆɸɿ�ʏɲ�ϭϬ�ɸʃɲʏʉʅʅʑʌɿɲ�ɸʐʌʙ͘�
ɀȵɇȰȻȵɇ�ȵɅȻɍȵȻɆȸɇȵȻɇ͗�ȵʋɿʖɸɿʌɼʍɸɿʎ�ʋʉʐ�ɷɸʆ�ɸʀʆɲɿ�ʉʑʏɸ�ʋʉʄʑ�ʅɿʃʌɹʎ�ʉʑʏɸ�ʅɿʃʌɹʎ�ʃɲɿ�ʉɿ�ʉʋʉʀɸʎ�ɲʋɲʍʖʉʄʉʑʆ�ʄɿɶʊʏɸʌʉʐʎ�ɲʋʊ�ϮϱϬ�ɸʌɶɲɺʊʅɸʆʉʐʎ ʃɲɿ�
ʏʘʆ�ʉʋʉʀʘʆ�ʉ�ɸʏɼʍɿʉʎ�ʃʑʃʄʉʎ�ɸʌɶɲʍɿʙʆ�ɷɸʆ�ʐʋɸʌɴɲʀʆɸɿ�ʏɲ�ϱϬ�ɸʃɲʏʉʅʅʑʌɿɲ�ɸʐʌʙ�ʃɲɿͬɼ�ʏʉ�ʍʑʆʉʄʉ�ʏʉʐ�ɸʏɼʍɿʉʐ�ɿʍʉʄʉɶɿʍʅʉʑ�ɷɸʆ�ʐʋɸʌɴɲʀʆɸɿ�ʏɲ�ϰϯ�
ɸʃɲʏʉʅʅʑʌɿɲ ɸʐʌʙ͘
ϯ�ȵɿɷɿʃʊʏɸʌɲ�ʘʎ�ʅɹʄʉʎ�ɹʆʘʍɻʎ�ɻ�ʃʉɿʆʉʋʌɲʇʀɲʎ�ɼ�ɲʄʄʉʑ�ʋɲʌʊʅʉɿʉʐ�ʃɲɽɸʍʏʙʏʉʎ͘
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Ȳ͗�Ʌʄɻʌʉʔʉʌʀɸʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʏʉʐʎ�ʆʊʅɿʅʉʐʎ�ɸʃʋʌʉʍʙʋʉʐʎ�ʏʉʐ�ʉɿʃʉʆʉʅɿʃʉʑ�ʔʉʌɹɲ
Ⱦɲʏɳ�ʋɸʌʀʋʏʘʍɻ͕�ɲʆɲʔɹʌɸʏɸ�ʏʉ�ʊʆʉʅɲ�ʃɲɿ�ʏɻ�ɷɿɸʑɽʐʆʍɻ�ʏʉʐ�ʋʌʉʍʙʋʉʐ�ɼ�ʏʘʆ�ʋʌʉʍʙʋʘʆ�ʋʉʐ�ɸʀʆɲɿ�
ɲʌʅʊɷɿɲͬɸʇʉʐʍɿʉɷʉʏɻʅɹʆɲ�ʆɲ�ɸʃʋʌʉʍʘʋʉʑʆ�ʏʉʆ�ʉɿʃʉʆʉʅɿʃʊ�ʔʉʌɹɲ�ɶɿɲ�ʏʉʐʎ�ʍʃʉʋʉʑʎ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�
ɷɿɲɷɿʃɲʍʀɲʎ�ɲʆɳɽɸʍɻʎ�ɷɻʅʊʍɿɲʎ�ʍʑʅɴɲʍɻʎ͗

ȵʃʋʌʉʍʙʋɻʍɻ͕�ɸɳʆ�ʐʋɳʌʖɸɿ͗ Ȱʋɳʆʏɻʍɻ͗
Ƀʆʉʅɲʏɸʋʙʆʐʅʉ
ʍʐʆʉɷɸʐʊʅɸʆʉ�ɲʋʊ�ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ʃɲɿ�ʏʉʆ�
ʏʊʋʉ�ɶɹʆʆɻʍɻʎ�ɸʔʊʍʉʆ�ɲʋɲɿʏɸʀʏɲɿ͗�

΀͙͙΁
΀͙͙΁�

Ⱥɹʍɻͬȵʆɸʌɶʙʆ�ʐʋʊ�ʏɻʆ�ɿɷɿʊʏɻʏɲ͗ ΀͙͙΁
Ɉɲʖʐɷʌʉʅɿʃɼ�ɷɿɸʑɽʐʆʍɻ͗ ΀͙͙΁
Ɉɻʄɹʔʘʆʉ͗ ΀͙͙΁
ȸʄ͘�ʏɲʖʐɷʌʉʅɸʀʉ͗ ΀͙͙΁
ȵɳʆ�ʖʌɸɿɳɺɸʏɲɿ͕�ɷʙʍʏɸ�ʄɸʋʏʉʅɸʌɼ�ʍʏʉɿʖɸʀɲ�
ʍʖɸʏɿʃɳ�ʅɸ�ʏɻʆ�ɸʃʋʌʉʍʙʋɻʍɻ�;ʏɿʎ�ʅʉʌʔɹʎ�ʏɻʎ͕�
ʏɻʆ�ɹʃʏɲʍɻ͕�ʏʉʆ�ʍʃʉʋʊ�͙Ϳ͗�

΀͙͙΁
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ȳ͗�Ʌʄɻʌʉʔʉʌʀɸʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻ�ʍʏɼʌɿʇɻ�ʍʏɿʎ�ɿʃɲʆʊʏɻʏɸʎ�ɳʄʄʘʆ�ɌɃɆȵɏɁϰ

ɇʏɼʌɿʇɻ͗ Ȱʋɳʆʏɻʍɻ͗

Ƀ� ʉɿʃʉʆʉʅɿʃʊʎ� ʔʉʌɹɲʎ� ʍʏɻʌʀɺɸʏɲɿ� ʍʏɿʎ�
ɿʃɲʆʊʏɻʏɸʎ� ɳʄʄʘʆ� ʉɿʃʉʆʉʅɿʃʙʆ� ʔʉʌɹʘʆ�
ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ɲʆʏɲʋʉʃʌɿɽɸʀ� ʍʏɲ� ʃʌɿʏɼʌɿɲ�
ɸʋɿʄʉɶɼʎ� ʋʉʐ� ʃɲɽʉʌʀɺʉʆʏɲɿ� ʍʏʉ� ʅɹʌʉʎ� /s�
ʃɲʏʘʏɹʌʘ͖��

΀΁Ɂɲɿ�΀΁Ʉʖɿ

ȵɳʆ�ʆɲɿ͕�ɸʋɿʍʐʆɳʗʏɸ�ʖʘʌɿʍʏʊ�ɹʆʏʐʋʉ�Ɉȵɉȴ�ʅɸ�ʏɿʎ�ʋʄɻʌʉʔʉʌʀɸʎ�ʋʉʐ�ɲʋɲɿʏʉʑʆʏɲɿ�ʍʑʅʔʘʆɲ�ʅɸ�ʏɿʎ�ɸʆʊʏɻʏɸʎ�
Ȱ� ʃɲɿ�Ȳ� ʏʉʐ�ʋɲʌʊʆʏʉʎ�ʅɹʌʉʐʎ� ʃɲɿ�ʍʑʅʔʘʆɲ�ʅɸ� ʏʉ�ʅɹʌʉʎ� ȻȻȻ͕� ɶɿɲ� ʃɳɽɸ� ɹʆɲ�ɲʋʊ�ʏʉʐʎ�ʍʖɸʏɿʃʉʑʎ�ʔʉʌɸʀʎ͕�
ɷɸʊʆʏʘʎ�ʍʐʅʋʄɻʌʘʅɹʆʉ�ʃɲɿ�ʐʋʉɶɸɶʌɲʅʅɹʆʉ�ɲʋʊ�ʏʉʐʎ�ʆʉʅʀʅʉʐʎ�ɸʃʋʌʉʍʙʋʉʐʎ�ɲʐʏʙʆ͘��
ȵʋɿʍɻʅɲʀʆɸʏɲɿ�ʊʏɿ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ʋɸʌɿʄɲʅɴɳʆʉʆʏɲɿ�ɸʋʀʍɻʎ� ʏʉ�ʏɸʖʆɿʃʊ�ʋʌʉʍʘʋɿʃʊ�ɼ�ʉɿ� ʏɸʖʆɿʃɹʎ�ʐʋɻʌɸʍʀɸʎ͕�
ɸʀʏɸ� ɲʆɼʃʉʐʆ� ɲʋɸʐɽɸʀɲʎ� ʍʏɻʆ� ɸʋɿʖɸʀʌɻʍɻ� ʏʉʐ� ʉɿʃʉʆʉʅɿʃʉʑ� ʔʉʌɹɲ� ɸʀʏɸ� ʊʖɿ͕� ɿɷʀʘʎ� ʉɿ� ʐʋɸʑɽʐʆʉɿ� ɶɿɲ� ʏʉʆ�
ɹʄɸɶʖʉ� ʏɻʎ� ʋʉɿʊʏɻʏɲʎ� ʃɲɿ͕� ʊʏɲʆ� ʋʌʊʃɸɿʏɲɿ� ɶɿɲ� ɷɻʅʊʍɿɸʎ� ʍʐʅɴɳʍɸɿʎ� ɹʌɶʘʆ͕� ʏʉ� ʏɸʖʆɿʃʊ� ʋʌʉʍʘʋɿʃʊ� ɼ� ʉɿ�
ʏɸʖʆɿʃɹʎ�ʐʋɻʌɸʍʀɸʎ�ʋʉʐ�ɽɲ�ɹʖɸɿ�ʍʏɻ�ɷɿɳɽɸʍɼ�ʏʉʐ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɶɿɲ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘��
ȵʔʊʍʉʆ�ɸʀʆɲɿ�ʍʖɸʏɿʃɹʎ�ɶɿɲ�ʏɻʆ�ɸɿɷɿʃɼ�ɿʃɲʆʊʏɻʏɲ�ɼ�ɿʃɲʆʊʏɻʏɸʎ�ʍʏɿʎ�ʉʋʉʀɸʎ�ʍʏɻʌʀɺɸʏɲɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ͕�
ʋɲʌɲʃɲʄɸʀʍɽɸ�ʆɲ�ʍʐʅʋɸʌɿʄɳɴɸʏɸ�ʏɿʎ�ʋʄɻʌʉʔʉʌʀɸʎ�ʋʉʐ�ɲʋɲɿʏʉʑʆʏɲɿ�ʍʑʅʔʘʆɲ�ʅɸ�ʏɲ�ʅɹʌɻ�/s�ʃɲɿ�s�ɶɿɲ�ʃɳɽɸ�
ɹʆɲ�ɲʋʊ�ʏʉʐʎ�ʉɿʃʉʆʉʅɿʃʉʑʎ�ʔʉʌɸʀʎ͘

� ȵʋɿʍɻʅɲʀʆɸʏɲɿ�ʊʏɿ�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɷɸʑʏɸʌʉ�ɸɷɳʔɿʉ�ʏʉʐ�ɳʌɽʌʉʐ�ϳϴ�ͨʊʍʉʆ�ɲʔʉʌɳ�ʏɲ�ʃʌɿʏɼʌɿɲ�ʋʉʐ�ʍʖɸʏʀɺʉʆʏɲɿ�ʅɸ�ʏʉʐʎ�ʏʀʏʄʉʐʎ�ʍʋʉʐɷʙʆ�ʃɲɿ�ʏɲ�
ɸʋɲɶɶɸʄʅɲʏɿʃɳ� ʋʌʉʍʊʆʏɲ� ʋʉʐ� ʉʌʀɺʉʆʏɲɿ� ʍʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ʍʏʚ� ʏʉʐ� ʅɹʌʉʐʎ� ȻȻ� ʏʉʐ� ʋɲʌɲʌʏɼʅɲʏʉʎ� ɍȻȻ� ʏʉʐ� Ʌʌʉʍɲʌʏɼʅɲʏʉʎ� Ȱʚ� ɻ� ʅɸ� ʏɻʆ� ʍʖɸʏɿʃɼ�
ɸʋɲɶɶɸʄʅɲʏɿʃɼ� ɸʅʋɸɿʌʀɲ͕� ʉɿ� ʉɿʃʉʆʉʅɿʃʉʀ� ʔʉʌɸʀʎ͕� ʅʋʉʌʉʑʆ� ʘʍʏʊʍʉ� ʆɲ� ɴɲʍʀɺʉʆʏɲɿ� ʍʏɿʎ� ɿʃɲʆʊʏɻʏɸʎ� ɳʄʄʘʆ� ʔʉʌɹʘʆ� ʅʊʆʉ� ɸɳʆ� ʉɿ� ʏɸʄɸʐʏɲʀʉɿ� ɽɲ�
ɸʃʏɸʄɹʍʉʐʆ�ʏɿʎ�ɸʌɶɲʍʀɸʎ�ɼ�ʏɿʎ�ʐʋɻʌɸʍʀɸʎ�ɶɿɲ�ʏɿʎ�ʉʋʉʀɸʎ�ɲʋɲɿʏʉʑʆʏɲɿ�ʉɿ�ʍʐɶʃɸʃʌɿʅɹʆɸʎ�ɿʃɲʆʊʏɻʏɸʎͩ͘
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ȴ͗�Ʌʄɻʌʉʔʉʌʀɸʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʐʋɸʌɶʉʄɳɴʉʐʎ�ʍʏɻʆ�ɿʃɲʆʊʏɻʏɲ�ʏʘʆ�ʉʋʉʀʘʆ�ɷɸʆ�ʍʏɻʌʀɺɸʏɲɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�
ʔʉʌɹɲʎ

;ȸ�ʋɲʌʉʑʍɲ�ɸʆʊʏɻʏɲ�ʍʐʅʋʄɻʌʙʆɸʏɲɿ�ʅʊʆʉʆ�ɸʔʊʍʉʆ�ʉɿ�ʍʖɸʏɿʃɹʎ�ʋʄɻʌʉʔʉʌʀɸʎ�ɲʋɲɿʏʉʑʆʏɲɿ�ʌɻʏʙʎ�ɲʋʊ�
ʏɻʆ�ɲʆɲɽɹʏʉʐʍɲ�ɲʌʖɼ�ɼ�ʏʉʆ�ɲʆɲɽɹʏʉʆʏɲ�ʔʉʌɹɲͿ

ɉʋɸʌɶʉʄɲɴɿʃɼ�ɲʆɳɽɸʍɻ͗ Ȱʋɳʆʏɻʍɻ͗
Ƀ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʋʌʉʏʀɽɸʏɲɿ�ʆɲ�ɲʆɲɽɹʍɸɿ�
ʉʋʉɿʉɷɼʋʉʏɸ�ʅɹʌʉʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʍɸ�ʏʌʀʏʉʐʎ�ʐʋʊ�
ʅʉʌʔɼ�ʐʋɸʌɶʉʄɲɴʀɲʎ͖�

΀΁Ɂɲɿ�΀΁Ʉʖɿ

ȵɳʆ�ʆɲɿ�ʋɲʌɲɽɹʍʏɸ�ʃɲʏɳʄʉɶʉ�ʏʘʆ�
ʋʌʉʏɸɿʆʊʅɸʆʘʆ�ʐʋɸʌɶʉʄɳɴʘʆ�ʃɲɿ�ʏʉ�ʋʉʍʉʍʏʊ�
ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʋʉʐ�ɽɲ�ɲʆɲʄɳɴʉʐʆ͗��
΀͙΁�

ȵɳʆ�ɻ�ɲʆɲɽɹʏʉʐʍɲ�ɲʌʖɼ�ɺɻʏɳɸɿ�ʌɻʏʙʎ�ɲʐʏɹʎ�ʏɿʎ�ʋʄɻʌʉʔʉʌʀɸʎ�;ʃɲʏΖ�ɸʔɲʌʅʉɶɼ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϯϭ�ʋɲʌ͘�ϱ�ɼ�
ɸʔʊʍʉʆ�ʉ�ʋʌʉʍʔɹʌʘʆ�ͬ�ʐʋʉʗɼʔɿʉʎ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʋʌʉʏʀɽɸʏɲɿ�ʆɲ�ɲʆɲɽɹʍɸɿ�ʍɸ�ʏʌʀʏʉʐʎ�ʐʋʊ�ʅʉʌʔɼ�
ʐʋɸʌɶʉʄɲɴʀɲʎ� ʏʅɼʅɲ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʋʉʐ� ʐʋɸʌɴɲʀʆɸɿ� ʏʉ� ʋʉʍʉʍʏʊ� ʏʉʐ� ϯϬй� ʏɻʎ� ʍʐʆʉʄɿʃɼʎ� ɲʇʀɲʎ� ʏɻʎ�
ʍʑʅɴɲʍɻʎ�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɳʌɽʌʉ�ϭϯϭ�ʋɲʌ͘�ϲ�ʃɲɿ�ϳ͕�ɸʋɿʋʄɹʉʆ�ʏʘʆ�ʋʄɻʌʉʔʉʌɿʙʆ�ʋʉʐ�ʋʌʉɴʄɹʋʉʆʏɲɿ�ʍʏɻʆ�
ʋɲʌʉʑʍɲ� ɸʆʊʏɻʏɲ͕� ʋɲʌɲʃɲʄɸʀʍɽɸ� ʆɲ� ʋɲʌɳʍʖɸʏɸ� ʏɿʎ� ʋʄɻʌʉʔʉʌʀɸʎ� ʋʉʐ� ɲʋɲɿʏʉʑʆʏɲɿ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɿʎ�
ɸʆʊʏɻʏɸʎ�Ȱ�ʃɲɿ�Ȳ�ʏʉʐ�ʋɲʌʊʆʏʉʎ�ʅɹʌʉʐʎ�ʃɲɿ�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ʅɹʌʉʎ�ȻȻȻ�ɶɿɲ�ʃɳɽɸ�ʐʋɸʌɶʉʄɳɴʉ�;ɼ�ʃɲʏɻɶʉʌʀɲ�
ʐʋɸʌɶʉʄɳɴʘʆͿ͘�
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ɀɹʌʉʎ�///͗�ȿʊɶʉɿ�ɲʋʉʃʄɸɿʍʅʉʑ
Ȱ͗�ȿʊɶʉɿ�ɲʋʉʃʄɸɿʍʅʉʑ�ʋʉʐ�ʍʖɸʏʀɺʉʆʏɲɿ�ʅɸ�ʋʉɿʆɿʃɹʎ�ʃɲʏɲɷʀʃɸʎϱ

ɇʏʉ�ɳʌɽʌʉ�ϳϯ�ʋɲʌ͘�ϭ�ʉʌʀɺʉʆʏɲɿ�ʉɿ�ɲʃʊʄʉʐɽʉɿ�ʄʊɶʉɿ�ɲʋʉʃʄɸɿʍʅʉʑ͗�
ϭ͘ ʍʐʅʅɸʏʉʖɼ�ʍɸ�ɸɶʃʄɻʅɲʏɿʃɼ�ʉʌɶɳʆʘʍɻϲͼ
Ϯ͘ ɷʘʌʉɷʉʃʀɲϳ͕ϴͼ
ϯ͘ ɲʋɳʏɻϵͼ
ϰ͘ ʏʌʉʅʉʃʌɲʏɿʃɳ�ɸɶʃʄɼʅɲʏɲ�ɼ�ɸɶʃʄɼʅɲʏɲ�ʍʐʆɷɸʊʅɸʆɲ�ʅɸ�ʏʌʉʅʉʃʌɲʏɿʃɹʎ�ɷʌɲʍʏɻʌɿʊʏɻʏɸʎϭϬͼ

ϱ͘ ʆʉʅɿʅʉʋʉʀɻʍɻ�ɸʍʊɷʘʆ�ɲʋʊ�ʋɲʌɳʆʉʅɸʎ�ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ�ɼ�ʖʌɻʅɲʏʉɷʊʏɻʍɻ�ʏɻʎ�ʏʌʉʅʉʃʌɲʏʀɲʎϭϭͼ
ϲ͘ ʋɲɿɷɿʃɼ�ɸʌɶɲʍʀɲ�ʃɲɿ�ɳʄʄɸʎ�ʅʉʌʔɹʎ�ɸʅʋʉʌʀɲʎ�ɲʆɽʌʙʋʘʆϭϮ͘

ȿʊɶʉɿ�ʋʉʐ�ʍʖɸʏʀɺʉʆʏɲɿ�ʅɸ�ʋʉɿʆɿʃɹʎ�ʃɲʏɲɷʀʃɸʎ͗ Ȱʋɳʆʏɻʍɻ͗

ɉʋɳʌʖɸɿ�ʏɸʄɸʍʀɷɿʃɻ�ʃɲʏɲɷɿʃɲʍʏɿʃɼ�ɲʋʊʔɲʍɻ�
ɸɿʎ�ɴɳʌʉʎ�ʏʉʐ�ʉɿʃʉʆʉʅɿʃʉʑ�ʔʉʌɹɲ�ɼ�
ʉʋʉɿʉʐɷɼʋʉʏɸ�ʋʌʉʍʙʋʉʐϭϯ�ʏʉ�ʉʋʉʀʉ�ɸʀʆɲɿ�
ʅɹʄʉʎ�ʏʉʐ�ɷɿʉɿʃɻʏɿʃʉʑ͕�ɷɿɸʐɽʐʆʏɿʃʉʑ�ɼ�
ɸʋʉʋʏɿʃʉʑ�ʏʉʐ�ʉʌɶɳʆʉʐ�ɼ�ɹʖɸɿ�ɸʇʉʐʍʀɲ�
ɸʃʋʌʉʍʙʋɻʍɻʎ͕�ʄɼʗɻʎ�ɲʋʉʔɳʍɸʘʆ�ɼ�ɸʄɹɶʖʉʐ�
ʍɸ�ɲʐʏʊ�ɶɿɲ�ɹʆɲʆ�ɲʋʊ�ʏʉʐʎ�ʄʊɶʉʐʎ�ʋʉʐ�
ʋɲʌɲʏʀɽɸʆʏɲɿ�ɲʆʘʏɹʌʘ�;ʍɻʅɸʀɲ�ϭͲϲͿ͕�ɼ�
ʃɲʏɲɷɿʃɲʍʏɿʃɼ�ɲʋʊʔɲʍɻ�ɻ�ʉʋʉʀɲ�ɹʖɸɿ�ɸʃɷʉɽɸʀ�
ʋʌɿʆ�ɲʋʊ�ʋɹʆʏɸ�ɹʏɻ�ʃɲʏɳ�ʏʉ�ʅɹɶɿʍʏʉ�ɼ�ʍʏɻʆ�
ʉʋʉʀɲ�ɹʖɸɿ�ʉʌɿʍʏɸʀ�ɲʋɸʐɽɸʀɲʎ�ʋɸʌʀʉɷʉʎ�
ɲʋʉʃʄɸɿʍʅʉʑ�ʋʉʐ�ɸʇɲʃʉʄʉʐɽɸʀ�ʆɲ�ɿʍʖʑɸɿ͖��

ȵɳʆ�ɻ�ʍʖɸʏɿʃɼ�ʏɸʃʅɻʌʀʘʍɻ�ɷɿɲʏʀɽɸʏɲɿ�
ɻʄɸʃʏʌʉʆɿʃɳ͕�ɲʆɲʔɹʌɸʏɸ͗

΀΁�Ɂɲɿ�΀΁�Ʉʖɿ

;ɷɿɲɷɿʃʏʐɲʃɼ�ɷɿɸʑɽʐʆʍɻ͕�ɲʌʖɼ�ɼ�ʔʉʌɹɲʎ�
ɹʃɷʉʍɻʎ͕�ɸʋɲʃʌɿɴɼ�ʍʏʉɿʖɸʀɲ�ɲʆɲʔʉʌɳʎ�ʏʘʆ�
ɸɶɶʌɳʔʘʆͿ͗�
΀͙͙΁΀͙͙΁΀͙͙΁΀͙͙΁ϭϰ

� ɇʑʅʔʘʆɲ�ʅɸ�ʏɿʎ�ɷɿɲʏɳʇɸɿʎ�ʏʉʐ�ɳʌɽʌʉʐ�ϳϯ�ʋɲʌ͘�ϯ�ɲ͕�ɸʔʊʍʉʆ�ʋʌʉɴʄɹʋɸʏɲɿ�ʍʏɲ�ɹɶɶʌɲʔɲ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ɸʀʆɲɿ�ɷʐʆɲʏɼ�ɻ�ʃɲʏΖ�ɸʇɲʀʌɸʍɻ�ʋɲʌɹʃʃʄɿʍɻ�
ɲʋʊ�ʏʉʆ�ʐʋʉʖʌɸʘʏɿʃʊ�ɲʋʉʃʄɸɿʍʅʊ�ɶɿɲ�ɸʋɿʏɲʃʏɿʃʉʑʎ�ʄʊɶʉʐʎ�ɷɻʅʉʍʀʉʐ�ʍʐʅʔɹʌʉʆʏʉʎ͕�ʊʋʘʎ�ɷɻʅʊʍɿɲʎ�ʐɶɸʀɲʎ�ɼ�ʋʌʉʍʏɲʍʀɲʎ�ʏʉʐ�ʋɸʌɿɴɳʄʄʉʆʏʉʎ͘�
ϲ� Ʉʋʘʎ� ʉʌʀɺɸʏɲɿ� ʍʏʉ� ɳʌɽʌʉ� Ϯ� ʏɻʎ� ɲʋʊʔɲʍɻʎ� ʹ� ʋʄɲʀʍɿʉ�ϮϬϬϴͬϴϰϭͬȴȵɉ� ʏʉʐ� ɇʐʅɴʉʐʄʀʉʐ͕� ʏɻʎ� Ϯϰɻʎ�Ƀʃʏʘɴʌʀʉʐ� ϮϬϬϴ͕� ɶɿɲ� ʏɻʆ� ʃɲʏɲʋʉʄɹʅɻʍɻ� ʏʉʐ�
ʉʌɶɲʆʘʅɹʆʉʐ�ɸɶʃʄɼʅɲʏʉʎ�;ȵȵ�ů�ϯϬϬ�ʏɻʎ�ϭϭ͘ϭϭ͘ϮϬϬϴ͕�ʍ͘�ϰϮͿ͘
ϳ�ɇʑʅʔʘʆɲ�ʅɸ�ɳʌɽʌʉ�ϳϯ�ʋɲʌ͘�ϭ�;ɴͿ�ʍʏʉʆ�ʃɲʆʉʆɿʍʅʊ�ȵȵȵɇ�;ʃɲʆʉʆɿʍʅʊʎ�ȵȵ�ϮϬϭϲͬϳͿ�ɲʆɲʔɹʌɸʏɲɿ�ʘʎ�͞ɷɿɲʔɽʉʌɳ͘͟
ϴ� Ʉʋʘʎ� ʉʌʀɺɸʏɲɿ� ʍʏʉ� ɳʌɽʌʉ� ϯ� ʏɻʎ� ɇʑʅɴɲʍɻʎ� ʋɸʌʀ� ʏɻʎ� ʃɲʏɲʋʉʄɹʅɻʍɻʎ� ʏɻʎ� ɷʘʌʉɷʉʃʀɲʎ� ʍʏɻʆ� ʉʋʉʀɲ� ɸʆɹʖʉʆʏɲɿ� ʐʋɳʄʄɻʄʉɿ� ʏʘʆ� ȵʐʌʘʋɲʁʃʙʆ�
Ⱦʉɿʆʉʏɼʏʘʆ�ɼ�ʏʘʆ�Ⱦʌɲʏʙʆ�ʹ�ɀɸʄʙʆ�ʏɻʎ�ȵʐʌʘʋɲʁʃɼʎ�ȶʆʘʍɻʎ�;ȵȵ���ϭϵϱ�ʏɻʎ�Ϯϱ͘ϲ͘ϭϵϵϳ͕�ʍ͘�ϭͿ�ʃɲɿ�ʍʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϭ�ʏʉʐ�ɳʌɽʌʉʐ�Ϯ�ʏɻʎ�ɲʋʊʔɲʍɻʎ�ʹ�
ʋʄɲʀʍɿʉ�ϮϬϬϯͬϱϲϴͬȴȵɉ�ʏʉʐ�ɇʐʅɴʉʐʄʀʉʐ͕�ʏɻʎ�ϮϮɲʎ�Ȼʉʐʄʀʉʐ�ϮϬϬϯ�ɶɿɲ�ʏɻʆ�ʃɲʏɲʋʉʄɹʅɻʍɻ�ʏɻʎ�ɷʘʌʉɷʉʃʀɲʎ�ʍʏʉʆ�ɿɷɿʘʏɿʃʊ�ʏʉʅɹɲ�;ȵȵ�ů�ϭϵϮ�ʏɻʎ�ϯϭ͘ϳ͘ϮϬϬϯ͕�
ʍ͘�ϱϰͿ͘�ʋɸʌɿʄɲʅɴɳʆɸɿ�ɸʋʀʍɻʎ�ʏɻ�ɷɿɲʔɽʉʌɳ�ʊʋʘʎ�ʉʌʀɺɸʏɲɿ�ʍʏʉ�ʆ͘�ϯϱϲϬͬϮϬϬϳ�;ɌȵȾ�ϭϬϯͬȰͿ͕�ͨȾʑʌʘʍɻ�ʃɲɿ�ɸʔɲʌʅʉɶɼ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʋʉɿʆɿʃʉʑ�ɷɿʃɲʀʉʐ�
ɶɿɲ� ʏɻ� ɷɿɲʔɽʉʌɳ� ʃɲɿ� ʏʉʐ�ʋʌʊʍɽɸʏʉʐ�ʍɸ�ɲʐʏɼʆ�ʋʌʘʏʉʃʊʄʄʉʐͩ� ;ɲʔʉʌɳ�ʍɸ� ʋʌʉʍɽɼʃɻ� ʃɲɽʊʍʉʆ� ʍʏʉ� ʆ͘�ɳʌɽʌʉ� ϳϯ�ʋɲʌ͘�ϭ� ɴ� ɲʆɲʔɹʌɸʏɲɿ�ɻ� ʃɸʀʅɸʆɻ�
ʆʉʅʉɽɸʍʀɲͿ͘
ϵ�Ⱦɲʏɳ�ʏɻʆ�ɹʆʆʉɿɲ�ʏʉʐ�ɳʌɽʌʉʐ�ϭ�ʏɻʎ�ɇʑʅɴɲʍɻʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻ�ʋʌʉʍʏɲʍʀɲ�ʏʘʆ�ʉɿʃʉʆʉʅɿʃʙʆ�ʍʐʅʔɸʌʊʆʏʘʆ�ʏʘʆ�ȵʐʌʘʋɲʁʃʙʆ�Ⱦʉɿʆʉʏɼʏʘʆ�;ȵȵ���ϯϭϲ�
Ɉȸɇ� Ϯϳ͘ϭϭ͘ϭϵϵϱ͕� ʍ͘� ϰϴͿ� ʊʋʘʎ� ʃʐʌʙɽɻʃɸ� ʅɸ� ʏʉ� ʆ͘� ϮϴϬϯͬϮϬϬϬ� ;ɌȵȾ� ϰϴͬȰͿ� ͨʃʑʌʘʍɻ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʍʖɸʏɿʃɳ� ђɸ� ʏɻʆ� ʋʌʉʍʏɲʍʀɲ� ʏʘʆ� ʉɿʃʉʆʉʅɿʃʙʆ�
ʍʐʅʔɸʌʊʆʏʘʆ�ʏʘʆ�ɸʐʌʘʋɲʁʃʙʆ�ʃʉɿʆʉʏɼʏʘʆ�ʃɲɿ�ʏʘʆ�ʍʐʆɲʔʙʆ�ђɸ�ɲʐʏɼʆ�ʋʌʘʏʉʃʊʄʄʘʆͩ͘
ϭϬ�Ʉʋʘʎ�ʉʌʀɺʉʆʏɲɿ�ʍʏɲ�ɳʌɽʌɲ�ϭ�ʃɲɿ�ϯ�ʏɻʎ�ɲʋʉʔɳʍɸɿʎ�ʹ�ʋʄɲʀʍɿʉ�ʏʉʐ�ʍʐʅɴʉʐʄʀʉʐ͕�ʏɻʎ�ϭϯɻʎ�Ȼʉʐʆʀʉʐ�ϮϬϬϮ�ɶɿɲ�ʏɻʆ�ʃɲʏɲʋʉʄɹʅɻʍɻ�ʏɻʎ�ʏʌʉʅʉʃʌɲʏʀɲʎ�
;ȵȵ� ů� ϭϲϰ� ʏɻʎ� ϮϮ͘ϲ͘ϮϬϬϮ͕� ʍ͘� ϯͿ͘� ɲʐʏʊʎ� ʉ� ʄʊɶʉʎ� ɲʋʉʃʄɸɿʍʅʉʑ� ʋɸʌɿʄɲʅɴɳʆɸɿ� ɸʋʀʍɻʎ� ʏɻʆ� ɻɽɿʃɼ� ɲʐʏʉʐʌɶʀɲ� ɻ� ʏɻʆ� ɲʋʊʋɸɿʌɲ� ɸɶʃʄɼʅɲʏʉʎ͕� ʊʋʘʎ�
ɲʆɲʔɹʌʉʆʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�ϰ�ʏɻʎ�ɸʆ�ʄʊɶʘ�ɲʋʊʔɲʍɻʎ�ʹ�ʋʄɲʀʍɿʉ͘
ϭϭ�Ʉʋʘʎ�ʉʌʀɺɸʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�ϭ�ʏɻʎ�ʉɷɻɶʀɲʎ�ϮϬϬϱͬϲϬͬȵȾ�ʏʉʐ�ȵʐʌʘʋɲʁʃʉʑ�Ⱦʉɿʆʉɴʉʐʄʀʉʐ�ʃɲɿ�ʏʉʐ�ɇʐʅɴʉʐʄʀʉʐ͕�ʏɻʎ�Ϯϲɻʎ�Ƀʃʏʘɴʌʀʉʐ�ϮϬϬϱ͕�ʍʖɸʏɿʃɳ�ʅɸ�
ʏɻʆ� ʋʌʊʄɻʗɻ� ʏɻʎ� ʖʌɻʍɿʅʉʋʉʀɻʍɻʎ� ʏʉʐ� ʖʌɻʅɲʏʉʋɿʍʏʘʏɿʃʉʑ� ʍʐʍʏɼʅɲʏʉʎ� ɶɿɲ� ʏɻ� ʆʉʅɿʅʉʋʉʀɻʍɻ� ɸʍʊɷʘʆ� ɲʋʊ� ʋɲʌɳʆʉʅɸʎ� ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ� ʃɲɿ� ʏɻ�
ʖʌɻʅɲʏʉɷʊʏɻʍɻ�ʏɻʎ�ʏʌʉʅʉʃʌɲʏʀɲʎ�;ȵȵ�ů�ϯϬϵ�ʏɻʎ�Ϯϱ͘ϭϭ͘ϮϬϬϱ͕�ʍ͘ϭϱͿ�ʋʉʐ�ɸʆʍʘʅɲʏʙɽɻʃɸ�ʅɸ�ʏʉ�ʆ͘�ϯϲϵϭͬϮϬϬϴ�;ɌȵȾ�ϭϲϲͬȰͿ�ͨ ʋʌʊʄɻʗɻ�ʃɲɿ�ʃɲʏɲʍʏʉʄɼ�ʏɻʎ�
ʆʉʅɿʅʉʋʉʀɻʍɻʎ�ɸʍʊɷʘʆ�ɲʋʊ�ɸɶʃʄɻʅɲʏɿʃɹʎ�ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ�ʃɲɿ�ʏɻʎ�ʖʌɻʅɲʏʉɷʊʏɻʍɻʎ�ʏɻʎ�ʏʌʉʅʉʃʌɲʏʀɲʎ�ʃɲɿ�ɳʄʄɸʎ�ɷɿɲʏɳʇɸɿʎͩ͘
ϭϮ� Ʉʋʘʎ� ʉʌʀɺɸʏɲɿ� ʍʏʉ� ɳʌɽʌʉ� Ϯ� ʏɻʎ� ʉɷɻɶʀɲʎ� ϮϬϭϭͬϯϲͬȵȵ� ʏʉʐ� ȵʐʌʘʋɲʁʃʉʑ� Ⱦʉɿʆʉɴʉʐʄʀʉʐ� ʃɲɿ� ʏʉʐ� ɇʐʅɴʉʐʄʀʉʐ͕� ʏɻʎ� ϱɻʎ� Ȱʋʌɿʄʀʉʐ� ϮϬϭϭ͕� ɶɿɲ� ʏɻʆ�
ʋʌʊʄɻʗɻ� ʃɲɿ� ʏɻʆ� ʃɲʏɲʋʉʄɹʅɻʍɻ� ʏɻʎ� ɸʅʋʉʌʀɲʎ� ɲʆɽʌʙʋʘʆ� ʃɲɿ� ɶɿɲ� ʏɻʆ� ʋʌʉʍʏɲʍʀɲ� ʏʘʆ� ɽʐʅɳʏʘʆ� ʏɻʎ͕� ʃɲɽʙʎ� ʃɲɿ� ɶɿɲ� ʏɻʆ� ɲʆʏɿʃɲʏɳʍʏɲʍɻ� ʏɻʎ�
ɲʋʊʔɲʍɻʎ� ʹ� ʋʄɲʀʍɿʉ� ϮϬϬϮͬϲϮϵͬȴȵɉ� ʏʉʐ� ɇʐʅɴʉʐʄʀʉʐ� ;ȵȵ� ů� ϭϬϭ� ʏɻʎ� ϭϱ͘ϰ͘ϮϬϭϭ͕� ʍ͘� ϭͿ� ɻ� ʉʋʉʀɲ� ɸʆʍʘʅɲʏʙɽɻʃɸ� ʍʏɻʆ� ɸɽʆɿʃɼ� ʆʉʅʉɽɸʍʀɲ� ʅɸ� ʏʉ� ʆ͘�
ϰϭϵϴͬϮϬϭϯ�;ɌȵȾ�ϮϭϱͬȰͿ�ͨʋʌʊʄɻʗɻ�ʃɲɿ�ʃɲʏɲʋʉʄɹʅɻʍɻ�ʏɻʎ�ɸʅʋʉʌʀɲʎ�ɲʆɽʌʙʋʘʆ�ʃɲɿ�ʋʌʉʍʏɲʍʀɲ�ʏʘʆ�ɽʐʅɳʏʘʆ�ɲʐʏɼʎ�ʃɲɿ�ɳʄʄɸʎ�ɷɿɲʏɳʇɸɿʎͩ͘
ϭϯ�ȸ�ɸʆ�ʄʊɶʘ�ʐʋʉʖʌɹʘʍɻ�ɲʔʉʌɳ�ɿɷʀʘʎ͗�ɲͿ�ʍʏɿʎ�ʋɸʌɿʋʏʙʍɸɿʎ�ɸʏɲɿʌɸɿʙʆ�ʋɸʌɿʉʌɿʍʅɹʆɻʎ�ɸʐɽʑʆɻʎ�;ȵ͘Ʌ͘ȵͿ�ʃɲɿ�ʋʌʉʍʘʋɿʃʙʆ�ɸʏɲɿʌɸɿʙʆ�;Ƀ͘ȵ͘�Ⱦɲɿ�ȵ͘ȵ͘Ϳ͕�
ʏʉʐʎ�ɷɿɲʖɸɿʌɿʍʏɹʎ͕�ɴͿ�ʍʏɿʎ�ʋɸʌɿʋʏʙʍɸɿʎ�ɲʆʘʆʑʅʘʆ�ɸʏɲɿʌɸɿʙʆ�;Ȱ͘ȵͿ͕�ʏʉʆ�ȴɿɸʐɽʑʆʉʆʏɲ�ɇʑʅɴʉʐʄʉ�ʃɲɽʙʎ�ʃɲɿ�ʊʄɲ�ʏɲ�ʅɹʄɻ�ʏʉʐ�ȴɿʉɿʃɻʏɿʃʉʑ�ɇʐʅɴʉʐʄʀʉʐ�
;ɴʄ͘�ʏɸʄɸʐʏɲʀʉ�ɸɷɳʔɿʉ�ʏɻʎ�ʋɲʌ͘�ϭ�ʏʉʐ�ɳʌɽʌʉʐ�ϳϯͿ͘
ϭϰ�ȵʋɲʆɲʄɳɴɸʏɸ�ʊʍɸʎ�ʔʉʌɹʎ�ʖʌɸɿɳɺɸʏɲɿ͘
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ȵɳʆ�ʆɲɿ͕�ɲʆɲʔɹʌɸʏɸϭϱ͗
ɲͿ�ȸʅɸʌʉʅɻʆʀɲ�ʏɻʎ�ʃɲʏɲɷɿʃɲʍʏɿʃɼʎ�ɲʋʊʔɲʍɻʎ�
ʋʌʉʍɷɿʉʌʀɺʉʆʏɲʎ�ʋʉɿʉ�ɲʋʊ�ʏɲ�ʍɻʅɸʀɲ�ϭ�ɹʘʎ�ϲ�
ɲʔʉʌɳ�ʃɲɿ�ʏʉʆ�ʄʊɶʉ�ɼ�ʏʉʐʎ�ʄʊɶʉʐʎ�ʏɻʎ�
ʃɲʏɲɷʀʃɻʎ͕�
ɴͿ�Ʌʌʉʍɷɿʉʌʀʍʏɸ�ʋʉɿʉʎ�ɹʖɸɿ�ʃɲʏɲɷɿʃɲʍʏɸʀ�΀�΁ͼ�
ɶͿ�ȵɳʆ�ʉʌʀɺɸʏɲɿ�ɲʋɸʐɽɸʀɲʎ�ʍʏɻʆ�
ʃɲʏɲɷɿʃɲʍʏɿʃɼ�ɲʋʊʔɲʍɻ͗�

ȵɳʆ�ɻ�ʍʖɸʏɿʃɼ�ʏɸʃʅɻʌʀʘʍɻ�ɷɿɲʏʀɽɸʏɲɿ�
ɻʄɸʃʏʌʉʆɿʃɳ͕�ɲʆɲʔɹʌɸʏɸ͗

ɲͿ�ȸʅɸʌʉʅɻʆʀɲ͗΀�΁͕��
ʍɻʅɸʀʉͲ;ͲɲͿ͗�΀�΁͕��
ʄʊɶʉʎ;ͲʉɿͿ͗΀�΁�

ɴͿ�΀͙͙΁�
ɶͿ�ȴɿɳʌʃɸɿɲ�ʏɻʎ�ʋɸʌɿʊɷʉʐ�ɲʋʉʃʄɸɿʍʅʉʑ�΀͙͙΁�
ʃɲɿ�ʍʖɸʏɿʃʊ;ͲɳͿ�ʍɻʅɸʀʉ;ͲɲͿ�΀�΁

�;ɷɿɲɷɿʃʏʐɲʃɼ�ɷɿɸʑɽʐʆʍɻ͕�ɲʌʖɼ�ɼ�ʔʉʌɹɲʎ�
ɹʃɷʉʍɻʎ͕�ɸʋɲʃʌɿɴɼ�ʍʏʉɿʖɸʀɲ�ɲʆɲʔʉʌɳʎ�ʏʘʆ�
ɸɶɶʌɳʔʘʆͿ͗�
΀͙͙΁΀͙͙΁΀͙͙΁΀͙͙΁ϭϲ

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʃɲʏɲɷɿʃɲʍʏɿʃɼʎ�ɲʋʊʔɲʍɻʎ͕�ʉ�
ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɹʖɸɿ�ʄɳɴɸɿ�ʅɹʏʌɲ�ʋʉʐ�ʆɲ�
ɲʋʉɷɸɿʃʆʑʉʐʆ�ʏɻʆ�ɲʇɿʉʋɿʍʏʀɲ�ʏʉʐ�ʋɲʌɳ�ʏɻʆ�
ʑʋɲʌʇɻ�ʍʖɸʏɿʃʉʑ�ʄʊɶʉʐ�ɲʋʉʃʄɸɿʍʅʉʑ�
;ͨɲʐʏʉʃɳɽɲʌʍɻͩͿϭϳ͖�

΀΁�Ɂɲɿ�΀΁�Ʉʖɿ�

ȵɳʆ�ʆɲɿ͕ ʋɸʌɿɶʌɳʗʏɸ�ʏɲ�ʅɹʏʌɲ�ʋʉʐ�
ʄɼʔɽɻʃɲʆϭϴ͗�

΀͙͙΁

�� ȵʋɲʆɲʄɳɴɸʏɸ�ʊʍɸʎ�ʔʉʌɹʎ�ʖʌɸɿɳɺɸʏɲɿ͘
ϭϲ�ȵʋɲʆɲʄɳɴɸʏɸ�ʊʍɸʎ�ʔʉʌɹʎ�ʖʌɸɿɳɺɸʏɲɿ͘
ϭϳ� Ƀɿʃʉʆʉʅɿʃʊʎ� ʔʉʌɹɲʎ� ʋʉʐ� ɹʖɸɿ� ɲʋʉʃʄɸɿʍʏɸʀ� ʅɸ� ʏɸʄɸʍʀɷɿʃɻ� ɲʋʊʔɲʍɻ� ɲʋʊ� ʏɻ� ʍʐʅʅɸʏʉʖɼ� ʍɸ� ɷɿɲɷɿʃɲʍʀɲ� ʍʑʆɲʗɻʎ� ʍʑʅɴɲʍɻʎ� ɻ� ɲʆɳɽɸʍɻʎ�
ʋɲʌɲʖʙʌɻʍɻʎ�ɷɸ�ʅʋʉʌɸʀ�ʆɲ�ʃɳʆɸɿ�ʖʌɼʍɻ�ɲʐʏɼʎ�ʏɻʎ�ɷʐʆɲʏʊʏɻʏɲʎ�ʃɲʏɳ�ʏɻʆ�ʋɸʌʀʉɷʉ�ɲʋʉʃʄɸɿʍʅʉʑ�ʋʉʐ�ʉʌʀɺɸʏɲɿ�ʍʏɻʆ�ɸʆ�ʄʊɶʘ�ɲʋʊʔɲʍɻ�;ɳʌɽʌʉ�ϳϯ�
ʋɲʌ͘�ϳ�ʏɸʄɸʐʏɲʀʉ�ɸɷɳʔɿʉͿ͘
ϭϴ�ȿɲʅɴɲʆʉʅɹʆʉʐ�ʐʋʊʗɻ�ʏʉʐ�ʖɲʌɲʃʏɼʌɲ�ʏʘʆ�ɸɶʃʄɻʅɳʏʘʆ�ʋʉʐ�ɹʖʉʐʆ�ɷɿɲʋʌɲʖɽɸʀ�;ʅɸʅʉʆʘʅɹʆɲ͕�ʃɲʏݠ�ɸʇɲʃʉʄʉʑɽɻʍɻ͕�ʍʐʍʏɻʅɲʏɿʃɳ͘͘͘Ϳ͕�ɻ�ɸʋɸʇɼɶɻʍɻ�
ʋʌɹʋɸɿ�ʆɲ�ʃɲʏɲɷɸɿʃʆʑɸɿ�ʏɻʆ�ɸʋɳʌʃɸɿɲ�ʏʘʆ�ʅɹʏʌʘʆ�ʋʉʐ�ʄɻʔɽɼʃɲʆ͘
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Ȳ͗�ȿʊɶʉɿ�ʋʉʐ�ʍʖɸʏʀɺʉʆʏɲɿ�ʅɸ�ʏɻʆ�ʃɲʏɲɴʉʄɼ�ʔʊʌʘʆ�ɼ�ɸɿʍʔʉʌʙʆ�ʃʉɿʆʘʆɿʃɼʎ�ɲʍʔɳʄɿʍɻʎ�
Ʌʄɻʌʘʅɼ�ʔʊʌʘʆ�ɼ�ɸɿʍʔʉʌʙʆ�ʃʉɿʆʘʆɿʃɼʎ�
ɲʍʔɳʄɿʍɻʎ͗�

Ȱʋɳʆʏɻʍɻ͗

ϭͿ�Ƀ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɹʖɸɿ�ɸʃʋʄɻʌʙʍɸɿ�ʊʄɸʎ�
ʏɿʎ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏʉʐ�ʊʍʉʆ�ɲʔʉʌɳ�ʏɻʆ�
ʋʄɻʌʘʅɼ�ʔʊʌʘʆ�ɼ�ɸɿʍʔʉʌʙʆ�ʃʉɿʆʘʆɿʃɼʎ�
ɲʍʔɳʄɿʍɻʎϭϵ͕�ʍʏɻʆ�ȵʄʄɳɷɲ�ʃɲɿ�ʍʏɻ�ʖʙʌɲ�ʍʏɻʆ�
ʉʋʉʀɲ�ɸʀʆɲɿ�ʏʐʖʊʆ�ɸɶʃɲʏɸʍʏɻʅɹʆʉʎ�͖�

΀΁�Ɂɲɿ�΀΁�Ʉʖɿ�

ȵɳʆ�ʊʖɿ�ɲʆɲʔɹʌɸʏɸ͗��
ɲͿ�ɍʙʌɲ�ɼ�ʃʌɳʏʉʎ�ʅɹʄʉʎ�ɶɿɲ�ʏʉ�ʉʋʉʀʉ�
ʋʌʊʃɸɿʏɲɿ͗�
ɴͿ�Ʌʉɿʉ�ɸʀʆɲɿ�ʏʉ�ʍʖɸʏɿʃʊ�ʋʉʍʊ͖�
ɶͿɅʘʎ�ɷɿɲʋɿʍʏʙɽɻʃɸ�ɻ�ɲɽɹʏɻʍɻ�ʏʘʆ�
ʐʋʉʖʌɸʙʍɸʘʆ͖�
ϭͿ�ɀɹʍʘ�ɷɿʃɲʍʏɿʃɼʎ�ɼ�ɷɿʉɿʃɻʏɿʃɼʎ�ɲʋʊʔɲʍɻʎ͖
Ͳ�ȸ�ɸʆ�ʄʊɶʘ�ɲʋʊʔɲʍɻ�ɸʀʆɲɿ�ʏɸʄɸʍʀɷɿʃɻ�ʃɲɿ�
ɷɸʍʅɸʐʏɿʃɼ͖�
Ͳ�Ȱʆɲʔɹʌɲʏɸ�ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ʃɲʏɲɷʀʃɻʎ�ɼ�
ɹʃɷʉʍɻʎ�ɲʋʊʔɲʍɻʎ�
Ͳ�ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʃɲʏɲɷɿʃɲʍʏɿʃɼʎ�ɲʋʊʔɲʍɻʎ͕�
ɸʔʊʍʉʆ�ʉʌʀɺɸʏɲɿ�ɲʋɸʐɽɸʀɲʎ�ʍɸ�ɲʐʏɼʆ͕�ʏɻ�
ɷɿɳʌʃɸɿɲ�ʏɻʎ�ʋɸʌɿʊɷʉʐ�ɲʋʉʃʄɸɿʍʅʉʑ͗�
ϮͿ�ɀɸ�ɳʄʄɲ�ʅɹʍɲ͖�ȴɿɸʐʃʌɿʆʀʍʏɸ͗�
ɷͿ�Ƀ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɹʖɸɿ�ɸʃʋʄɻʌʙʍɸɿ�ʏɿʎ�
ʐʋʉʖʌɸʙʍɸɿʎ�ʏʉʐ�ɸʀʏɸ�ʃɲʏɲɴɳʄʄʉʆʏɲʎ�ʏʉʐʎ�
ʔʊʌʉʐʎ�ɼ�ʏɿʎ�ɸɿʍʔʉʌɹʎ�ʃʉɿʆʘʆɿʃɼʎ�ɲʍʔɳʄɿʍɻʎ�
ʋʉʐ�ʉʔɸʀʄɸɿ�ʍʐʅʋɸʌɿʄɲʅɴɲʆʊʅɸʆʘʆ�ʃɲʏɳ�
ʋɸʌʀʋʏʘʍɻ͕�ʏʘʆ�ɷɸɷʉʐʄɸʐʅɹʆʘʆ�ʏʊʃʘʆ�ɼ�ʏʘʆ�
ʋʌʉʍʏʀʅʘʆ͕�ɸʀʏɸ�ʐʋɲɶʊʅɸʆʉʎ�ʍɸ�ɷɸʍʅɸʐʏɿʃʊ�
ɷɿɲʃɲʆʉʆɿʍʅʊ�ɶɿɲ�ʏɻʆ�ʃɲʏɲɴʉʄɼ�ʏʉʐʎ�͖ϮϬ

ɌɃɆɃȻ ȵȻɇɌɃɆȵɇ�ȾɃȻɁɏɁȻȾȸɇ�
ȰɇɌȰȿȻɇȸɇ

ɲͿ΀͙͙΁ͼ�

ɴͿ΀͙͙΁�

ɶ͘ϭͿ�΀΁�Ɂɲɿ�΀΁�Ʉʖɿ��
Ͳ΀΁�Ɂɲɿ�΀΁�Ʉʖɿ��

Ͳ΀͙͙΁ͼ�

Ͳ΀͙͙΁ͼ�

ɶ͘ϮͿ΀͙͙΁ͼ�
ɷͿ�΀΁�Ɂɲɿ�΀΁�Ʉʖɿ��
ȵɳʆ�ʆɲɿ͕�ʆɲ�
ɲʆɲʔɸʌɽʉʑʆ�
ʄɸʋʏʉʅɸʌɸʀʎ�
ʋʄɻʌʉʔʉʌʀɸʎ�
΀͙͙΁�

ɲͿ΀͙͙΁ͼ�

ɴͿ΀͙͙΁�

ɶ͘ϭͿ�΀΁�Ɂɲɿ�΀΁�Ʉʖɿ��
Ͳ΀΁�Ɂɲɿ�΀΁�Ʉʖɿ��

Ͳ΀͙͙΁ͼ�

Ͳ΀͙͙΁ͼ�

ɶ͘ϮͿ΀͙͙΁ͼ�
ɷͿ�΀΁�Ɂɲɿ�΀΁�Ʉʖɿ��
ȵɳʆ�ʆɲɿ͕�ʆɲ�
ɲʆɲʔɸʌɽʉʑʆ�
ʄɸʋʏʉʅɸʌɸʀʎ�
ʋʄɻʌʉʔʉʌʀɸʎ�
΀͙͙΁�

ȵɳʆ�ɻ�ʍʖɸʏɿʃɼ�ʏɸʃʅɻʌʀʘʍɻ�ʊʍʉʆ�ɲʔʉʌɳ�ʏɻʆ�
ʃɲʏɲɴʉʄɼ�ʏʘʆ�ʔʊʌʘʆ�ɼ�ɸɿʍʔʉʌʙʆ�ʃʉɿʆʘʆɿʃɼʎ�
ɲʍʔɳʄɿʍɻʎ�ɷɿɲʏʀɽɸʏɲɿ�ɻʄɸʃʏʌʉʆɿʃɳ͕�
ɲʆɲʔɹʌɸʏɸ͗�

;ɷɿɲɷɿʃʏʐɲʃɼ�ɷɿɸʑɽʐʆʍɻ͕�ɲʌʖɼ�ɼ�ʔʉʌɹɲʎ�
ɹʃɷʉʍɻʎ͕�ɸʋɲʃʌɿɴɼ�ʍʏʉɿʖɸʀɲ�ɲʆɲʔʉʌɳʎ�ʏʘʆ�
ɸɶɶʌɳʔʘʆͿ͗ Ϯϭ

΀͙͙΁΀͙͙΁΀͙͙΁

�� ɇʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɸʀʆɲɿ�ȶʄʄɻʆɲʎ�ʋʉʄʀʏɻʎ�ɻ�ɹʖɸɿ�ʏɻʆ�ɸɶʃɲʏɳʍʏɲʍɻ�ʏʉʐ�ʍʏɻʆ�ȵʄʄɳɷɲ͕�ʉɿ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏʉʐ�ʋʉʐ�ɲʔʉʌʉʑʆ�
ʏɿʎ�ɸɿʍʔʉʌɹʎ�ʃʉɿʆʘʆɿʃɼʎ�ɲʍʔɳʄɿʍɻʎ�ʃɲʄʑʋʏʉʐʆ�ʏʊʍʉ�ʏɻʆ�ʃʑʌɿɲ�ʊʍʉ�ʃɲɿ�ʏɻʆ�ɸʋɿʃʉʐʌɿʃɼ�ɲʍʔɳʄɿʍɻ�;ɳʌɽʌʉ�ϳϯ�ʋɲʌ͘�Ϯ�ɷɸʑʏɸʌʉ�ɸɷɳʔɿʉͿ͘�
ϮϬ�ɇɻʅɸɿʙʆɸʏɲɿ�ʊʏɿ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɳʌɽʌʉ�ϳϯ�ʋɲʌ͘�ϯ�ʋɸʌ͘�ɲ�ʃɲɿ�ɴ͕�ɸʔʊʍʉʆ�ʋʌʉɴʄɹʋɸʏɲɿ�ʍʏɲ�ɹɶɶʌɲʔɲ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ɸʀʆɲɿ�ɷʐʆɲʏɼ�ɻ�ʋɲʌɹʃʃʄɿʍɻ�ɲʋʊ�
ʏʉʆ�ʐʋʉʖʌɸʘʏɿʃʊ�ɲʋʉʃʄɸɿʍʅʊ�ʄʊɶʘ�ɲɽɹʏɻʍɻʎ�ʐʋʉʖʌɸʙʍɸʘʆ�ʃɲʏɲɴʉʄɼʎ�ʔʊʌʘʆ�ɻ�ɲʍʔɲʄɿʍʏɿʃʙʆ�ɸɿʍʔʉʌʙʆ�ʃɲʏ͛�ɸʇɲʀʌɸʍɻ͕�ɶɿɲ�ɸʋɿʏɲʃʏɿʃʉʑʎ�ʄʊɶʉʐʎ�
ɷɻʅʉʍʀʉʐ�ʍʐʅʔɹʌʉʆʏʉʎ͕�ʊʋʘʎ�ɷɻʅʊʍɿɲʎ�ʐɶɸʀɲʎ�ɻ�ʋʌʉʍʏɲʍʀɲʎ�ʏʉʐ�ʋɸʌɿɴɳʄʄʉʆʏʉʎ�ɻͬʃɲɿ�ʊʏɲʆ�ʉ�ɲʋʉʃʄɸɿʍʅʊʎ�ɽɲ�ɼʏɲʆ�ʍɲʔʙʎ�ɷʐʍɲʆɳʄʉɶʉʎ͕�ɿɷʀʘʎ�
ʊʏɲʆ�ʅʊʆʉ�ʅɿʃʌɳ�ʋʉʍɳ� ʏʘʆ�ʔʊʌʘʆ�ɻ� ʏʘʆ�ɸɿʍʔʉʌʙʆ�ʃʉɿʆʘʆɿʃɼʎ�ɲʍʔɳʄɿʍɻʎ�ɷɸʆ�ɹʖʉʐʆ�ʃɲʏɲɴʄɻɽɸʀ͕� ɻ�ʊʏɲʆ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɸʆɻʅɸʌʙɽɻʃɸ�
ʍʖɸʏɿʃɳ�ʅɸ� ʏʉ�ɲʃʌɿɴɹʎ�ʋʉʍʊ�ʋʉʐ�ʉʔɸʀʄɸʏɲɿ�ʄʊɶʘ�ɲɽɹʏɻʍɻʎ� ʏʘʆ�ʐʋʉʖʌɸʙʍɸʘʆ�ʏʉʐ�ʊʍʉʆ�ɲʔʉʌɳ�ʍʏɻʆ� ʃɲʏɲɴʉʄɼ�ʔʊʌʘʆ�ɻ�ɸɿʍʔʉʌʙʆ�ʃʉɿʆʘʆɿʃɼʎ�
ɲʍʔɳʄɿʍɻʎ�ʍɸ�ʖʌʊʆʉ�ʃɲʏɳ�ʏʉʆ�ʉʋʉʀʉ�ɷɸʆ�ɸʀʖɸ�ʏɻ�ɷʐʆɲʏʊʏɻʏɲ�ʆɲ�ʄɳɴɸɿ�ʅɹʏʌɲ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ʏɸʄɸʐʏɲʀʉ�ɸɷɳʔɿʉ�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�Ϯ�ʏʉʐ�ɳʌɽʌʉʐ�ϳϯ͕�
ʋʌɿʆ�ɲʋʊ�ʏɻʆ�ɸʃʋʆʉɼ�ʏɻʎ�ʋʌʉɽɸʍʅʀɲʎ�ɲʀʏɻʍɻʎ�ʍʐʅʅɸʏʉʖɼʎ�ɻ�ʍɸ�ɲʆʉɿʃʏɹʎ�ɷɿɲɷɿʃɲʍʀɸʎ�ʏɻʎ�ʋʌʉɽɸʍʅʀɲʎ�ʐʋʉɴʉʄɼʎ�ʋʌʉʍʔʉʌɳʎ͘
Ϯϭ�ȵʋɲʆɲʄɳɴɸʏɸ�ʊʍɸʎ�ʔʉʌɹʎ�ʖʌɸɿɳɺɸʏɲɿ͘
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ȳ͗�ȿʊɶʉɿ�ʋʉʐ�ʍʖɸʏʀɺʉʆʏɲɿ�ʅɸ�ɲʔɸʌɸɶɶʐʊʏɻʏɲ͕�ʍʑɶʃʌʉʐʍɻ�ʍʐʅʔɸʌʊʆʏʘʆ�ɼ�ɸʋɲɶɶɸʄʅɲʏɿʃʊ�ʋɲʌɳʋʏʘʅɲ
Ʌʄɻʌʉʔʉʌʀɸʎ�ʍʖɸʏɿʃɳ�ʅɸ�ʋɿɽɲʆɼ�
ɲʔɸʌɸɶɶʐʊʏɻʏɲ͕�ʍʑɶʃʌʉʐʍɻ�ʍʐʅʔɸʌʊʆʏʘʆ�ɼ�
ɸʋɲɶɶɸʄʅɲʏɿʃʊ�ʋɲʌɳʋʏʘʅɲ�

Ȱʋɳʆʏɻʍɻ͗

Ƀ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɹʖɸɿ͕ ɸʆ�ɶʆʙʍɸɿ�ʏʉʐ͕�
ɲɽɸʏɼʍɸɿ�ʏɿʎ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏʉʐ�ʍʏʉʐʎ�ʏʉʅɸʀʎ�
ʏʉʐ�ʋɸʌɿɴɲʄʄʉʆʏɿʃʉʑ͕�ʃʉɿʆʘʆɿʃʉʑ�ʃɲɿ�
ɸʌɶɲʏɿʃʉʑ�ɷɿʃɲʀʉʐϮϮ͖

΀΁�Ɂɲɿ�΀΁�Ʉʖɿ

ȵɳʆ�ʆɲɿ͕�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɹʖɸɿ�ʄɳɴɸɿ�
ʅɹʏʌɲ�ʋʉʐ�ʆɲ�ɲʋʉɷɸɿʃʆʑʉʐʆ�ʏɻʆ�ɲʇɿʉʋɿʍʏʀɲ�
ʏʉʐ�ʋɲʌɳ�ʏɻʆ�ʑʋɲʌʇɻ�ɲʐʏʉʑ�ʏʉʐ�ʄʊɶʉʐ�
ɲʋʉʃʄɸɿʍʅʉʑ�;ͨɲʐʏʉʃɳɽɲʌʍɻͩͿ͖�
΀΁�Ɂɲɿ�΀΁�Ʉʖɿ
ȵɳʆ�ʏʉ�ɹʖɸɿ�ʋʌɳʇɸɿ͕�ʋɸʌɿɶʌɳʗʏɸ�ʏɲ�ʅɹʏʌɲ�ʋʉʐ�
ʄɼʔɽɻʃɲʆ͗�΀͙͙͘͘͘͘͘͘͘͘͘͘͘͘͘΁�

Ȳʌʀʍʃɸʏɲɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʍɸ�
ʉʋʉɿɲɷɼʋʉʏɸ�ɲʋʊ�ʏɿʎ�ɲʃʊʄʉʐɽɸʎ�
ʃɲʏɲʍʏɳʍɸɿʎϮϯ͗�
ɲͿ�ʋʏʙʖɸʐʍɻ͕�ɼ��
ɴͿ�ɷɿɲɷɿʃɲʍʀɲ�ɸʇʐɶʀɲʆʍɻʎ͕�ɼ�
ɶͿ�ɸɿɷɿʃɼ�ɸʃʃɲɽɳʌɿʍɻ͕�ɼ�
ɷͿ�ɲʆɲɶʃɲʍʏɿʃɼ�ɷɿɲʖɸʀʌɿʍɻ�ɲʋʊ�ɸʃʃɲɽɲʌɿʍʏɼ�ɼ�
ɲʋʊ�ʏʉ�ɷɿʃɲʍʏɼʌɿʉ͕�ɼ�
ɸͿ�ɹʖɸɿ�ʐʋɲʖɽɸʀ�ʍɸ�ɷɿɲɷɿʃɲʍʀɲ�ʋʏʘʖɸʐʏɿʃʉʑ�
ʍʐʅɴɿɴɲʍʅʉʑ͕�ɼ��
ʍʏͿ�ɲʆɲʍʏʉʄɼ�ɸʋɿʖɸɿʌɻʅɲʏɿʃʙʆ�
ɷʌɲʍʏɻʌɿʉʏɼʏʘʆ͕�ɼ��
ɺͿ�ʍɸ�ʉʋʉɿɲɷɼʋʉʏɸ�ɲʆɳʄʉɶɻ�ʃɲʏɳʍʏɲʍɻ�
ʋʌʉʃʑʋʏʉʐʍɲ�ɲʋʊ�ʋɲʌʊʅʉɿɲ�ɷɿɲɷɿʃɲʍʀɲ�
ʋʌʉɴʄɸʋʊʅɸʆɻ�ʍɸ�ɸɽʆɿʃɹʎ�ɷɿɲʏɳʇɸɿʎ�ʆʊʅʉʐ�
ȵɳʆ�ʆɲɿ͗�
Ͳ�Ʌɲʌɲɽɹʍʏɸ�ʄɸʋʏʉʅɸʌɼ�ʍʏʉɿʖɸʀɲ͗�
Ͳ�ȴɿɸʐʃʌɿʆʀʍʏɸ�ʏʉʐʎ�ʄʊɶʉʐʎ�ɶɿɲ�ʏʉʐʎ�ʉʋʉʀʉʐʎ�
ʘʍʏʊʍʉ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ͕�ɽɲ�ɷʑʆɲʏɲɿ�ʆɲ�
ɸʃʏɸʄɹʍɸɿ�ʏɻ�ʍʑʅɴɲʍɻ͕�ʄɲʅɴɲʆʊʅɸʆɻʎ�ʐʋʊʗɻ�
ʏɻʎ�ɸʔɲʌʅʉʍʏɹɲʎ�ɸɽʆɿʃɼʎ�ʆʉʅʉɽɸʍʀɲʎ�ʃɲɿ�ʏʘʆ�
ʅɹʏʌʘʆ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻ�ʍʐʆɹʖɿʍɻ�ʏɻʎ�
ɸʋɿʖɸɿʌɻʅɲʏɿʃɼʎ�ʏʉʐ�ʄɸɿʏʉʐʌɶʀɲʎ�ʐʋʊ�ɲʐʏɹʎ�ʏɿʎ�
ʋɸʌɿʍʏɳʍɸɿʎϮϰ�

ȵɳʆ�ɻ�ʍʖɸʏɿʃɼ�ʏɸʃʅɻʌʀʘʍɻ�ɷɿɲʏʀɽɸʏɲɿ�
ɻʄɸʃʏʌʉʆɿʃɳ͕�ɲʆɲʔɹʌɸʏɸ͗�

΀΁�Ɂɲɿ�΀΁�Ʉʖɿ

Ͳ΀͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘΁�
Ͳ΀͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘΁�

;ɷɿɲɷɿʃʏʐɲʃɼ�ɷɿɸʑɽʐʆʍɻ͕�ɲʌʖɼ�ɼ�ʔʉʌɹɲʎ�
ɹʃɷʉʍɻʎ͕�ɸʋɲʃʌɿɴɼ�ʍʏʉɿʖɸʀɲ�ɲʆɲʔʉʌɳʎ�ʏʘʆ�
ɸɶɶʌɳʔʘʆͿ͗�΀͙͙΁΀͙͙΁΀͙͙΁

ȶʖɸɿ�ɷɿɲʋʌɳʇɸɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʍʉɴɲʌʊ�
ɸʋɲɶɶɸʄʅɲʏɿʃʊ�ʋɲʌɳʋʏʘʅɲϮϱ͖
ȵɳʆ�ʆɲɿ͕�ʆɲ�ɲʆɲʔɸʌɽʉʑʆ�ʄɸʋʏʉʅɸʌɸʀʎ�
ʋʄɻʌʉʔʉʌʀɸʎ͗�

΀΁�Ɂɲɿ�΀΁�Ʉʖɿ

΀͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘΁�

ȵɳʆ�ʆɲɿ͕�ɹʖɸɿ�ʄɳɴɸɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�
ʅɹʏʌɲ�ɲʐʏʉʃɳɽɲʌʍɻʎ͖��
΀΁�Ɂɲɿ�΀΁�Ʉʖɿ

ϮϮ� Ʉʋʘʎ� ɲʆɲʔɹʌʉʆʏɲɿ� ɶɿɲ� ʏʉʐʎ� ʍʃʉʋʉʑʎ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ɷɿɲɷɿʃɲʍʀɲʎ� ʍʑʆɲʗɻʎ� ɷɻʅʊʍɿɲʎ� ʍʑʅɴɲʍɻʎ� ʍʏɿʎ� ʃɸʀʅɸʆɸʎ� ɷɿɲʏɳʇɸɿʎ͕� ʍʏɲ� ɹɶɶʌɲʔɲ� ʏɻʎ�
ʍʑʅɴɲʍɻʎ�ɼ�ʍʏʉ�ɳʌɽʌʉ�ϭϴ�ʋɲʌ͘�Ϯ͘
Ϯϯ�ȸ�ɲʋʊɷʉʍɻ�ʊʌʘʆ�ɸʀʆɲɿ�ʍʑʅʔʘʆɻ�ʅɸ�ʏɻʆ�ʋɲʌ͘�ϰ�ʏʉʐ�ɳʌɽʌʉʐ�ϳϯ�ʋʉʐ�ɷɿɲʔʉʌʉʋʉɿɸʀʏɲɿ�ɲʋʊ�ʏʉʆ�Ⱦɲʆʉʆɿʍʅʊ�ȵȵȵɇ�;Ⱦɲʆʉʆɿʍʅʊʎ�ȵȵ�ϮϬϭϲͬϳͿ
Ϯϰ�ȱʌɽʌʉ�ϳϯ�ʋɲʌ͘�ϱ͘
Ϯϱ� ȵʔʊʍʉʆ� ʍʏɲ� ɹɶɶʌɲʔɲ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ɶʀʆɸʏɲɿ� ɲʆɲʔʉʌɳ�ʍɸ� ʍʐɶʃɸʃʌɿʅɹʆɻ� ɷɿɳʏɲʇɻ͕� ʆɲ� ʍʐʅʋʄɻʌʘɽɸʀ� ɲʆɳʄʉɶɲ� ʏʉ� Ɉȵɉȴ� ʋʖ� ɳʌɽʌʉ� ϲϴ� ʋɲʌ͘� Ϯ� ʆ͘�
ϯϴϲϯͬϮϬϭϬ͘
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ȵɳʆ�ʏʉ�ɹʖɸɿ�ʋʌɳʇɸɿ͕ ʋɸʌɿɶʌɳʗʏɸ�ʏɲ�ʅɹʏʌɲ�ʋʉʐ�
ʄɼʔɽɻʃɲʆ͗��
΀͙͙͘͘͘͘͘͘͘͘͘͘΁�

ȶʖɸɿ�ʍʐʆɳʗɸɿ ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�
ʍʐʅʔʘʆʀɸʎ�ʅɸ�ɳʄʄʉʐʎ�ʉɿʃʉʆʉʅɿʃʉʑʎ�ʔʉʌɸʀʎ�ʅɸ�
ʍʃʉʋʊ�ʏɻ�ʍʏʌɹɴʄʘʍɻ�ʏʉʐ�ɲʆʏɲɶʘʆɿʍʅʉʑ͖
ȵɳʆ�ʆɲɿ͕�ʆɲ�ɲʆɲʔɸʌɽʉʑʆ�ʄɸʋʏʉʅɸʌɸʀʎ�
ʋʄɻʌʉʔʉʌʀɸʎ͗�

΀΁�Ɂɲɿ�΀΁�Ʉʖɿ

΀͙͘͘͘͘͘͘͘͘͘͘͘΁�

ȵɳʆ�ʆɲɿ͕�ɹʖɸɿ�ʄɳɴɸɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�
ʅɹʏʌɲ�ɲʐʏʉʃɳɽɲʌʍɻʎ͖��
΀΁�Ɂɲɿ�΀΁�Ʉʖɿ
ȵɳʆ�ʏʉ�ɹʖɸɿ�ʋʌɳʇɸɿ͕�ʋɸʌɿɶʌɳʗʏɸ�ʏɲ�ʅɹʏʌɲ�ʋʉʐ�
ʄɼʔɽɻʃɲʆ͗�
΀͙͙΁�

ȳʆʘʌʀɺɸɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʏɻʆ�ʑʋɲʌʇɻ�
ʏʐʖʊʆ�ʍʑɶʃʌʉʐʍɻʎ�ʍʐʅʔɸʌʊʆʏʘʆϮϲ͕�ʄʊɶʘ�ʏɻʎ�
ʍʐʅʅɸʏʉʖɼʎ�ʏʉʐ�ʍʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ɲʆɳɽɸʍɻʎ�ʏɻʎ�
ʍʑʅɴɲʍɻʎ͖
ȵɳʆ�ʆɲɿ͕�ʆɲ�ɲʆɲʔɸʌɽʉʑʆ�ʄɸʋʏʉʅɸʌɸʀʎ�
ʋʄɻʌʉʔʉʌʀɸʎ͗�

΀΁�Ɂɲɿ�΀΁�Ʉʖɿ

΀͙͘͘͘͘͘͘͘͘͘΁�

ȶʖɸɿ�ʋɲʌɳʍʖɸɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɼ�
ɸʋɿʖɸʀʌɻʍɻ�ʍʐʆɷɸɷɸʅɹʆɻ�ʅɸ�ɲʐʏʊʆ�ʍʐʅɴʉʐʄɹʎ
ʍʏɻʆ�ɲʆɲɽɹʏʉʐʍɲ�ɲʌʖɼ�ɼ�ʍʏʉʆ�ɲʆɲɽɹʏʉʆʏɲ�
ʔʉʌɹɲ�ɼ�ɹʖɸɿ�ʅɸ�ɳʄʄʉ�ʏʌʊʋʉ�ɲʆɲʅɸɿʖɽɸʀ�ʍʏɻʆ�
ʋʌʉɸʏʉɿʅɲʍʀɲ�ʏɻʎ�ɷɿɲɷɿʃɲʍʀɲʎ�ʍʑʆɲʗɻʎ�ʏɻʎ�
ʍʑʅɴɲʍɻʎϮϳ͖
ȵɳʆ�ʆɲɿ͕�ʆɲ�ɲʆɲʔɸʌɽʉʑʆ�ʄɸʋʏʉʅɸʌɸʀʎ�
ʋʄɻʌʉʔʉʌʀɸʎ͗�

΀΁�Ɂɲɿ�΀΁�Ʉʖɿ

΀͙͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘΁�

ȶʖɸɿ�ɸʋɿɷɸʀʇɸɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʍʉɴɲʌɼ�ɼ�
ɸʋɲʆɲʄɲʅɴɲʆʊʅɸʆɻ�ʋʄɻʅʅɹʄɸɿɲϮϴ�ʃɲʏɳ�ʏɻʆ�
ɸʃʏɹʄɸʍɻ�ʉʐʍɿʙɷʉʐʎ�ɲʋɲʀʏɻʍɻʎ�ʍʏʉ�ʋʄɲʀʍɿʉ�
ʋʌʉɻɶʉʑʅɸʆɻʎ�ɷɻʅʊʍɿɲʎ�ʍʑʅɴɲʍɻʎ͕�
ʋʌʉɻɶʉʑʅɸʆɻʎ�ʍʑʅɴɲʍɻʎ�ʅɸ�ɲʆɲɽɹʏʉʆʏɲ�
ʔʉʌɹɲ�ɼ�ʋʌʉɻɶʉʑʅɸʆɻʎ�ʍʑʅɴɲʍɻʎ�
ʋɲʌɲʖʙʌɻʍɻʎ�ʋʉʐ�ɸʀʖɸ�ʘʎ�ɲʋʉʏɹʄɸʍʅɲ�ʏɻʆ�
ʋʌʊʘʌɻ�ʃɲʏɲɶɶɸʄʀɲ�ʏɻʎ�ʋʌʉɻɶʉʑʅɸʆɻʎ�
ʍʑʅɴɲʍɻʎ�͕�ɲʋʉɺɻʅɿʙʍɸɿʎ�ɼ�ɳʄʄɸʎ�ʋɲʌʊʅʉɿɸʎ�
ʃʐʌʙʍɸɿʎ͖�
ȵɳʆ�ʆɲɿ͕�ʆɲ�ɲʆɲʔɸʌɽʉʑʆ�ʄɸʋʏʉʅɸʌɸʀʎ�
ʋʄɻʌʉʔʉʌʀɸʎ͗�

΀΁�Ɂɲɿ�΀΁�Ʉʖɿ

΀͙͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘΁�
ȵɳʆ�ʆɲɿ͕�ɹʖɸɿ�ʄɳɴɸɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�
ʅɹʏʌɲ�ɲʐʏʉʃɳɽɲʌʍɻʎ͖��
΀΁�Ɂɲɿ�΀΁�Ʉʖɿ
ȵɳʆ�ʏʉ�ɹʖɸɿ�ʋʌɳʇɸɿ͕�ʋɸʌɿɶʌɳʗʏɸ�ʏɲ�ʅɹʏʌɲ�ʋʉʐ�
ʄɼʔɽɻʃɲʆ͗�
΀͙͙΁�

ɀʋʉʌɸʀ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʆɲ�
ɸʋɿɴɸɴɲɿʙʍɸɿ�ʊʏɿ͗�
ɲͿ�ɷɸʆ�ɹʖɸɿ�ʃʌɿɽɸʀ�ɹʆʉʖʉʎ�ʍʉɴɲʌʙʆ�ʗɸʐɷʙʆ�
ɷɻʄʙʍɸʘʆ�ʃɲʏɳ�ʏɻʆ�ʋɲʌʉʖɼ�ʏʘʆ�ʋʄɻʌʉʔʉʌɿʙʆ�
ʋʉʐ�ɲʋɲɿʏʉʑʆʏɲɿ�ɶɿɲ�ʏɻʆ�ɸʇɲʃʌʀɴʘʍɻ�ʏɻʎ�

΀΁�Ɂɲɿ�΀΁�Ʉʖɿ

�� Ʉʋʘʎ�ʋʌʉʍɷɿʉʌʀɺɸʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�Ϯϰ�ɼ�ʍʏɲ�ɹɶɶʌɲʔɲ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘
Ϯϳ�Ʌʌɴʄ�ɳʌɽʌʉ�ϰϴ͘
Ϯϴ�ȸ�ɲʋʊɷʉʍɻ�ʊʌʘʆ�ɸʀʆɲɿ�ʍʑʅʔʘʆɻ�ʅɸ�ʏɻʆ�ʋɸʌ͘�ʍʏ�ʋɲʌ͘�ϰ�ʏʉʐ�ɳʌɽʌʉʐ�ϳϯ�ʋʉʐ�ɷɿɲʔʉʌʉʋʉɿɸʀʏɲɿ�ɲʋʊ�ʏʉʆ�Ⱦɲʆʉʆɿʍʅʊ�ȵȵȵɇ�;Ⱦɲʆʉʆɿʍʅʊʎ�ȵȵ�ϮϬϭϲͬϳͿ͘
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ɲʋʉʐʍʀɲʎ�ʏʘʆ�ʄʊɶʘʆ�ɲʋʉʃʄɸɿʍʅʉʑ�ɼ�ʏɻʆ�
ʋʄɼʌʘʍɻ�ʏʘʆ�ʃʌɿʏɻʌʀʘʆ�ɸʋɿʄʉɶɼʎ͕�
ɴͿ�ɷɸʆ�ɹʖɸɿ�ɲʋʉʃʌʑʗɸɿ�ʏɿʎ�ʋʄɻʌʉʔʉʌʀɸʎ�ɲʐʏɹʎ͕�
ɶͿ�ɼʏɲʆ�ʍɸ�ɽɹʍɻ�ʆɲ�ʐʋʉɴɳʄʄɸɿ�ʖʘʌʀʎ�
ʃɲɽʐʍʏɹʌɻʍɻ�ʏɲ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ʋʉʐ�
ɲʋɲɿʏʉʑʆʏɲɿ�ɲʋʊ�ʏɻʆ�ɲʆɲɽɹʏʉʐʍɲ�
ɲʌʖɼͬɲʆɲɽɹʏʉʆʏɲ�ʔʉʌɹɲ��
ɷͿ�ɷɸʆ�ɹʖɸɿ�ɸʋɿʖɸɿʌɼʍɸɿ�ʆɲ�ɸʋɻʌɸɳʍɸɿ�ʅɸ�
ɲɽɹʅɿʏʉ�ʏʌʊʋʉ�ʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ʄɼʗɻʎ�
ɲʋʉʔɳʍɸʘʆ�ʏɻʎ�ɲʆɲɽɹʏʉʐʍɲʎ�ɲʌʖɼʎ�ɼ�ʏʉʐ�
ɲʆɲɽɹʏʉʆʏɲ�ʔʉʌɹɲ͕�ʆɲ�ɲʋʉʃʏɼʍɸɿ�
ɸʅʋɿʍʏɸʐʏɿʃɹʎ�ʋʄɻʌʉʔʉʌʀɸʎ�ʋʉʐ�ɸʆɷɹʖɸʏɲɿ�ʆɲ�
ʏʉʐ�ɲʋʉʔɹʌʉʐʆ�ɲɽɹʅɿʏʉ�ʋʄɸʉʆɹʃʏɻʅɲ�ʍʏɻ�
ɷɿɲɷɿʃɲʍʀɲ�ɲʆɳɽɸʍɻʎ�ɼ�ʆɲ�ʋɲʌɳʍʖɸɿ�ɸʇ�
ɲʅɸʄɸʀɲʎ�ʋɲʌɲʋʄɲʆɻʏɿʃɹʎ�ʋʄɻʌʉʔʉʌʀɸʎ�ʋʉʐ�
ɸʆɷɹʖɸʏɲɿ�ʆɲ�ɸʋɻʌɸɳʍʉʐʆ�ʉʐʍɿʘɷʙʎ�ʏɿʎ�
ɲʋʉʔɳʍɸɿʎ�ʋʉʐ�ɲʔʉʌʉʑʆ�ʏʉʆ�ɲʋʉʃʄɸɿʍʅʊ͕�ʏɻʆ�
ɸʋɿʄʉɶɼ�ɼ�ʏɻʆ�ɲʆɳɽɸʍɻ͖��
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ɀɹʌʉʎ�/s͗�Ⱦʌɿʏɼʌɿɲ�ɸʋɿʄʉɶɼʎ
Ʉʍʉʆ�ɲʔʉʌɳ�ʏɲ�ʃʌɿʏɼʌɿɲ�ɸʋɿʄʉɶɼʎ�;ɸʆʊʏɻʏɲ�Ȱ�ʏʉʐ�ʋɲʌʊʆʏʉʎ�ʅɹʌʉʐʎͿ͕�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɷɻʄʙʆɸɿ�ʊʏɿ͗

Ȱ͗�Ⱦɲʏɲʄʄɻʄʊʏɻʏɲ
Ƀ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ʋʌɹʋɸɿ�ʆɲ�ʋɲʌɳʍʖɸɿ�ʋʄɻʌʉʔʉʌʀɸʎ�ʅʊʆʉʆ�ʊʏɲʆ�ʏɲ�ʍʖɸʏɿʃɳ�ʃʌɿʏɼʌɿɲ�ɸʋɿʄʉɶɼʎ�
ɹʖʉʐʆ�ʋʌʉʍɷɿʉʌɿʍʏɸʀ�ɲʋʊ�ʏɻʆ�ɲʆɲɽɹʏʉʐʍɲ�ɲʌʖɼ�ɼ�ʏʉʆ�ɲʆɲɽɹʏʉʆʏɲ�ʔʉʌɹɲ�ʍʏɻ�ʍʖɸʏɿʃɼ�ȴɿɲʃɼʌʐʇɻ�ɼ�ʍʏɻʆ�
ʋʌʊʍʃʄɻʍɻ�ɼ�ʍʏɲ�ɹɶɶʌɲʔɲ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʋʉʐ�ɲʆɲʔɹʌʉʆʏɲɿ�ʍʏɻʆ�ȴɿɲʃɼʌʐʇɻ͘��

Ⱦɲʏɲʄʄɻʄʊʏɻʏɲ Ȱʋɳʆʏɻʍɻ
ϭͿ�Ƀ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɸʀʆɲɿ�
ɸɶɶɸɶʌɲʅʅɹʆʉʎ�ʍʏɲ�ʍʖɸʏɿʃɳ�ɸʋɲɶɶɸʄʅɲʏɿʃɳ�
ʅɻʏʌʙɲ�ʋʉʐ�ʏɻʌʉʑʆʏɲɿ�ʍʏɻʆ�ȵʄʄɳɷɲ�ɼ�ʍʏʉ�
ʃʌɳʏʉʎ�ʅɹʄʉʎ�ɸɶʃɲʏɳʍʏɲʍɼʎϮϵ͖�ʏʉʐ͗
ȵɳʆ�ɻ�ʍʖɸʏɿʃɼ�ʏɸʃʅɻʌʀʘʍɻ�ɷɿɲʏʀɽɸʏɲɿ�
ɻʄɸʃʏʌʉʆɿʃɳ͕�ɲʆɲʔɹʌɸʏɸ͗

΀͙΁

;ɷɿɲɷɿʃʏʐɲʃɼ�ɷɿɸʑɽʐʆʍɻ͕�ɲʌʖɼ�ɼ�ʔʉʌɹɲʎ�
ɹʃɷʉʍɻʎ͕�ɸʋɲʃʌɿɴɼ�ʍʏʉɿʖɸʀɲ�ɲʆɲʔʉʌɳʎ�ʏʘʆ�
ɸɶɶʌɳʔʘʆͿ͗��
΀͙͙΁΀͙͙΁΀͙͙΁

Ǻ��ǹıĳĮȜȚıĲȚțȒ�țȐȜȣȥȘ

ȅ�ȠȚțȠȞȠȝȚțȩȢ�ĳȠȡȑĮȢ�ʌȡȑʌİȚ�ȞĮ�ʌĮȡȐıȤİȚ�ʌȜȘȡȠĳȠȡȓİȢ�ȝȩȞȠȞ�ȩĲĮȞ�ĲĮ�ıȤİĲȚțȐ�țȡȚĲȒȡȚĮ�İʌȚȜȠȖȒȢ�ȑȤȠȣȞ�
ʌȡȠıįȚȠȡȚıĲİȓ� Įʌȩ� ĲȘȞ� ĮȞĮșȑĲȠȣıĮ� ĮȡȤȒ� Ȓ� ĲȠȞ� ĮȞĮșȑĲȠȞĲĮ� ĳȠȡȑĮ� ıĲȘ� ıȤİĲȚțȒ� įȚĮțȒȡȣȟȘ� Ȓ� ıĲȘȞ�
ʌȡȩıțȜȘıȘ�Ȓ�ıĲĮ�ȑȖȖȡĮĳĮ�ĲȘȢ�ıȪȝȕĮıȘȢ�ʌȠȣ�ĮȞĮĳȑȡȠȞĲĮȚ�ıĲȘȞ�įȚĮțȒȡȣȟȘ���

ȅ�ȠȚțȠȞȠȝȚțȩȢ�ĳȠȡȑĮȢ�șĮ�țĮȜȪȥİȚ�ĲȘ�ıȪȝȕĮıȘ�
ȝİ� İȞ� ȚıȤȪ�ǹıĳĮȜȚıĲȒȡȚȠ� ȈȣȝȕȩȜĮȚȠ� ǹıĲȚțȒȢ�
ǼȣșȪȞȘȢ� ȖȚĮ� ĲȘȞ� ȑȞĮȞĲȚ� ĲȡȓĲȦȞ� İȣșȪȞȘ� ȖȚĮ�
ȣȜȚțȑȢ� ȗȘȝȚȑȢ� țĮȚ� ıȦȝĮĲȚțȑȢ� ȕȜȐȕİȢ� țĮș¶� ȩȜȘ�
ĲȘ�įȚȐȡțİȚĮ�ȚıȤȪȠȢ�ĲȘȢ�

>@�ȃĮȚ�>@�ǵȤȚ��

�� Ʉʋʘʎ�ʋɸʌɿɶʌɳʔɸʏɲɿ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�y/�ʏʉʐ�Ʌʌʉʍɲʌʏɼʅɲʏʉʎ�Ȱ͕�ʉɿ�ʉɿʃʉʆʉʅɿʃʉʀ�ʔʉʌɸʀʎ�ɲʋʊ�ʉʌɿʍʅɹʆɲ�ʃʌɳʏɻ�ʅɹʄɻ�ʉʔɸʀʄʉʐʆ�ʆɲ�ʍʐʅʅʉʌʔʙʆʉʆʏɲɿ�
ʅɸ�ɳʄʄɸʎ�ɲʋɲɿʏɼʍɸɿʎ�ʋʉʐ�ʃɲɽʉʌʀɺʉʆʏɲɿ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�ɲʐʏʊ͘
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ī��ȉİȤȞȚțȒ�țĮȚ�İʌĮȖȖİȜȝĮĲȚțȒ�ȚțĮȞȩĲȘĲĮ

ȅ� ȠȚțȠȞȠȝȚțȩȢ� ĳȠȡȑĮȢ� ʌȡȑʌİȚ� ȞĮ� ʌĮȡȐıȤİȚ� ʌȜȘȡȠĳȠȡȓİȢ� ȝȩȞȠȞ� ȩĲĮȞ� ĲĮ� ıȤİĲȚțȐ� țȡȚĲȒȡȚĮ� İʌȚȜȠȖȒȢ� ȑȤȠȣȞ�
ȠȡȚıĲİȓ�Įʌȩ�ĲȘȞ�ĮȞĮșȑĲȠȣıĮ�ĮȡȤȒ�Ȓ�ĲȠȞ�ĮȞĮșȑĲȠȞĲĮ�ĳȠȡȑĮ��ıĲȘ�ıȤİĲȚțȒ�įȚĮțȒȡȣȟȘ�Ȓ�ıĲȘȞ�ʌȡȩıțȜȘıȘ�Ȓ�
ıĲĮ�ȑȖȖȡĮĳĮ�ĲȘȢ�ıȪȝȕĮıȘȢ�ʌȠȣ�ĮȞĮĳȑȡȠȞĲĮȚ�ıĲȘ�įȚĮțȒȡȣȟȘ��

ȉİȤȞȚțȒ�țĮȚ�İʌĮȖȖİȜȝĮĲȚțȒ�ȚțĮȞȩĲȘĲĮ� ǹʌȐȞĲȘıȘ�
Į�� ȅ� ȠȚțȠȞȠȝȚțȩȢ� ĳȠȡȑĮȢ� ȝʌȠȡİȓ� ȞĮ�
ȤȡȘıȚȝȠʌȠȚȒıİȚ� ĲȠȞ� İȟȒȢ� ȣʌİȪșȣȞȠ� ȝȘȤĮȞȚțȩ
ȖȚĮ�ĲȘȞ�İțĲȑȜİıȘ�ĲȘȢ�ıȪȝȕĮıȘȢ��

ǼȐȞ� įİȞ� įȚĮșȑĲİȚ� ȣʌİȪșȣȞȠ� ȝȘȤĮȞȚțȩ�
�ȆȠȜȚĲȚțȩ� ȂȘȤĮȞȚțȩ� ȆǼ��� Ƞ� ȠȚțȠȞȠȝȚțȩȢ�
ĳȠȡȑĮȢ�șĮ�ʌȡȠȤȦȡȒıİȚ�ıİ�ıȪȞĮȥȘ�ıȣȞİȡȖĮıȓĮ�

>««��������������������������@�

>@�ȃĮȚ�>@�ǵȤȚ�

ȕ��ȅ� ȠȚțȠȞȠȝȚțȩȢ� ĳȠȡȑĮȢ� șĮ� ȑȤİȚ� ıĲȘ� įȚȐșİıȘ�
ĲȠȣ� ĲĮ� ĮțȩȜȠȣșĮ� ȝȘȤĮȞȒȝĮĲĮ� țĮȚ ĲİȤȞȚțȩ�
İȟȠʌȜȚıȝȩ��ȜĮȝȕȐȞȠȞĲĮȢ� ȝȑĲȡĮ� ĮıĳĮȜİȓĮȢ� țĮȚ�
ȣȖȚİȚȞȒȢ� ʌȠȣ� ʌȡȠȕȜȑʌȠȞĲĮȚ� Įʌȩ� ĲȚȢ� ıȤİĲȚțȑȢ�
įȚĮĲȐȟİȚȢ� ȖȚĮ�ĲȘȞ�İțĲȑȜİıȘ�ĲȘȢ�ıȪȝȕĮıȘȢ���

>««@�
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ǻ��ȂȑĲȡĮ�ʌİȡȚȕĮȜȜȠȞĲȚțȒȢ�įȚĮȤİȓȡȚıȘȢ

ȅ� ȠȚțȠȞȠȝȚțȩȢ� ĳȠȡȑĮȢ� ʌȡȑʌİȚ� ȞĮ� ʌĮȡȐıȤİȚ� ʌȜȘȡȠĳȠȡȓİȢ� ȝȩȞȠȞ� ȩĲĮȞ� ĲĮ� ȝȑĲȡĮ� ʌİȡȚȕĮȜȜȠȞĲȚțȒȢ�
įȚĮȤİȓȡȚıȘȢ�ȑȤȠȣȞ�ȗȘĲȘșİȓ�Įʌȩ�ĲȘȞ�ĮȞĮșȑĲȠȣıĮ�ĮȡȤȒ�ıĲȘ�ıȤİĲȚțȒ�įȚĮțȒȡȣȟȘ��

ȈȣıĲȒȝĮĲĮ� įȚĮıĳȐȜȚıȘȢ� ʌȠȚȩĲȘĲĮȢ� țĮȚ�
ʌȡȩĲȣʌĮ�ʌİȡȚȕĮȜȜȠȞĲȚțȒȢ�įȚĮȤİȓȡȚıȘȢ�

ǹʌȐȞĲȘıȘ�

ȅ�ȠȚțȠȞȠȝȚțȩȢ�ĳȠȡȑĮȢ�įȚĮșȑĲİȚ�ȐįİȚĮ�ıȣȜȜȠȖȒȢ�
țĮȚ� ȝİĲĮĳȠȡȐȢ� ɻ� ʉʋʉʀɲ� ʆɲ� ʋɸʌɿʄɲʅɴɳʆɸɿ� ʃɲʏΖ�
ɸʄɳʖɿʍʏʉ� ʏʉʐʎ� ʃʘɷɿʃʉʑʎ� ȵȾȰ� ʏʘʆ� ʅɻ�
ɸʋɿʃʀʆɷʐʆʘʆ� ɲʋʉɴʄɼʏʘʆ� ʏʉʐ� Ⱦɸʔ͘� ϭϳ� ʏʉʐ�
ȵʐʌʘʋɲʁʃʉʑ� Ⱦɲʏɲʄʊɶʉʐ� Ȱʋʉɴʄɼʏʘʆ� � ʊʋʘʎ�
ɲʐʏʊʎ�ɿʍʖʑɸɿ��

ǼȐȞ� Ș� ıȤİĲȚțȒ� ĲİțȝȘȡȓȦıȘ� įȚĮĲȓșİĲĮȚ�
ȘȜİțĲȡȠȞȚțȐ��ĮȞĮĳȑȡİĲİ�

>@�ȃĮȚ�>@�ǵȤȚ�

�įȚĮįȚțĲȣĮțȒ�įȚİȪșȣȞıȘ��ĮȡȤȒ�Ȓ�ĳȠȡȑĮȢ�ȑțįȠıȘȢ��
İʌĮțȡȚȕȒ�ıĲȠȚȤİȓĮ�ĮȞĮĳȠȡȐȢ�ĲȦȞ�İȖȖȡȐĳȦȞ���
>««@>««@>««@

ɀɹʌʉʎ�s͗�Ɉɸʄɿʃɹʎ�ɷɻʄʙʍɸɿʎ
Ƀ�ʃɳʏʘɽɿ�ʐʋʉɶɸɶʌɲʅʅɹʆʉʎ͕�ɷɻʄʙʆʘ�ɸʋɿʍɼʅʘʎ�ʊʏɿ�ʏɲ�ʍʏʉɿʖɸʀɲ�ʋʉʐ�ɹʖʘ�ɲʆɲʔɹʌɸɿ�ʍʑʅʔʘʆɲ�ʅɸ�ʏɲ�ʅɹʌɻ�Ȼ�ʹ�
/s�ɲʆʘʏɹʌʘ�ɸʀʆɲɿ�ɲʃʌɿɴɼ�ʃɲɿ�ʉʌɽɳ�ʃɲɿ�ʊʏɿ� ɹʖʘ�ʋʄɼʌɻ� ɸʋʀɶʆʘʍɻ� ʏʘʆ�ʍʐʆɸʋɸɿʙʆ�ʍɸ�ʋɸʌʀʋʏʘʍɻ�ʍʉɴɲʌʙʆ�
ʗɸʐɷʙʆ�ɷɻʄʙʍɸʘʆ͘�
Ƀ� ʃɳʏʘɽɿ� ʐʋʉɶɸɶʌɲʅʅɹʆʉʎ͕� ɷɻʄʙʆʘ� ɸʋɿʍɼʅʘʎ� ʊʏɿ� ɸʀʅɲɿ� ʍɸ� ɽɹʍɻ͕� ʃɲʏʊʋɿʆ� ɲɿʏɼʅɲʏʉʎ� ʃɲɿ� ʖʘʌʀʎ�
ʃɲɽʐʍʏɹʌɻʍɻ͕� ʆɲ� ʋʌʉʍʃʉʅʀʍʘ� ʏɲ� ʋɿʍʏʉʋʉɿɻʏɿʃɳ� ʃɲɿ� ʏɿʎ� ʄʉɿʋɹʎ� ʅʉʌʔɹʎ� ɲʋʉɷɸɿʃʏɿʃʙʆ� ɸɶɶʌɳʔʘʆ� ʋʉʐ�
ɲʆɲʔɹʌʉʆʏɲɿϯϬ͕�ɸʃʏʊʎ�ɸɳʆ͗�
ɲͿ�ɻ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɹʖɸɿ�ʏɻ�ɷʐʆɲʏʊʏɻʏɲ�ʆɲ�ʄɳɴɸɿ�ʏɲ�ʍʖɸʏɿʃɳ�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ�ɲʋɸʐɽɸʀɲʎ�ʅɸ�ʋʌʊʍɴɲʍɻ�ʍɸ�
ɸɽʆɿʃɼ�ɴɳʍɻ�ɷɸɷʉʅɹʆʘʆ�ʍɸ�ʉʋʉɿʉɷɼʋʉʏɸ�ʃʌɳʏʉʎ�ʅɹʄʉʎ�ɲʐʏɼ�ɷɿɲʏʀɽɸʏɲɿ�ɷʘʌɸɳʆϯϭ͘�

ɴͿ�ɻ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɹʖɸɿ�ɼɷɻ�ʍʏɻʆ�ʃɲʏʉʖɼ�ʏɻʎ�ʏɲ�ʍʖɸʏɿʃɳ�ɹɶɶʌɲʔɲ͘�
Ƀ� ʃɳʏʘɽɿ� ʐʋʉɶɸɶʌɲʅʅɹʆʉʎ� ɷʀɷʘ� ɸʋɿʍɼʅʘʎ� ʏɻ� ʍʐɶʃɲʏɳɽɸʍɼ� ʅʉʐ� ʍʏɻʆ� ȰɅɃȾȵɁɈɆɏɀȵɁȸ� ȴȻɃȻȾȸɇȸ�
ȰɈɈȻȾȸɇ͕� ʋʌʉʃɸɿʅɹʆʉʐ� ʆɲ� ɲʋʉʃʏɼʍɸɿ� ʋʌʊʍɴɲʍɻ� ʍɸ� ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ� ʏʘʆ� ʋʄɻʌʉʔʉʌɿʙʆ� ʏɿʎ� ʉʋʉʀɸʎ� ɹʖʘ�
ʐʋʉɴɳʄʄɸɿ� ʍʏ͘͘͘� ΀ʆɲ� ʋʌʉʍɷɿʉʌɿʍʏɸʀ� ʏʉ� ɲʆʏʀʍʏʉɿʖʉ� ʅɹʌʉʎͬɸʆʊʏɻʏɲͬʍɻʅɸʀʉ΁� ʏʉʐ� ʋɲʌʊʆʏʉʎ� Ɉʐʋʉʋʉɿɻʅɹʆʉʐ�
ȵʆʏʑʋʉʐ� ɉʋɸʑɽʐʆɻʎ� ȴɼʄʘʍɻʎ� ɶɿɲ� ʏʉʐʎ� ʍʃʉʋʉʑʎ� ʏɻʎ� ʐʋʚ� ɲʌɿɽʅ͘� ϬϭͬϮϬϭϵ� ȴɿɲʃɼʌʐʇɻʎ� ɇʐʆʉʋʏɿʃʉʑ�
ȴɿɲɶʘʆɿʍʅʉʑ� ʅɸ� ʃʌɿʏɼʌɿʉ� ɲʆɳɽɸʍɻʎ� ʏɻʆ� ʋʄɹʉʆ� ʍʐʅʔɹʌʉʐʍɲ� ɲʋʊ� ʉɿʃʉʆʉʅɿʃɼʎ� ɳʋʉʗɻʎ� ʋʌʉʍʔʉʌɳ� ɴɳʍɸɿ�
ʏɿʅɼʎ�ɶɿɲ�ʏɻʆ�ʋɲʌʉʖɼ�ʐʋɻʌɸʍɿʙʆ�ĮĳĮȓȡİıȘȢ���ĮʌȠȟȒȜȦıȘȢ�ʌĮȡȐȞȠȝȦȞ�įȚĮĳȘȝȚıĲȚțȫȞ�ʌȚȞĮțȓįȦȞ�țĮȚ�
İʌȚȖȡĮĳȫȞ�ıĲĮ�ȩȡȚĮ�ĲȘȢ�ǹʌȠțİȞĲȡȦȝȑȞȘȢ�ǻȚȠȓțȘıȘȢ�ǹĲĲȚțȒȢ͘

ȸʅɸʌʉʅɻʆʀɲ�ʃɲɿ�ʏʊʋʉʎ͗�͙͙͙͙͙͙͙͙͙͙͘͘͘͘�

ɉʋʉɶʌɲʔɼ�;ͲɹʎͿ͗�͙͙͙͙͙͙͙͙͙͙͘͘͘͘�

�� Ʌʌɴʄ�ʃɲɿ�ɳʌɽʌʉ�ϭ�ʆ͘�ϰϮϱϬͬϮϬϭϰ͘
ϯϭ�ɉʋʊ�ʏɻʆ�ʋʌʉʒʋʊɽɸʍɻ�ʊʏɿ�ʉ�ʉɿʃʉʆʉʅɿʃʊʎ�ʔʉʌɹɲʎ�ɹʖɸɿ�ʋɲʌɳʍʖɸɿ�ʏɿʎ�ɲʋɲʌɲʀʏɻʏɸʎ�ʋʄɻʌʉʔʉʌʀɸʎ�;ɷɿɲɷɿʃʏʐɲʃɼ�ɷɿɸʑɽʐʆʍɻ͕�ɲʌʖɼ�ɼ�ʔʉʌɹɲ�ɹʃɷʉʍɻʎ͕�
ɸʋɲʃʌɿɴɼ�ʍʏʉɿʖɸʀɲ�ɲʆɲʔʉʌɳʎ�ʏʘʆ�ɸɶɶʌɳʔʘʆͿ�ʋʉʐ�ʋɲʌɹʖʉʐʆ�ʏɻ�ɷʐʆɲʏʊʏɻʏɲ�ʍʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɼ�ʍʏʉʆ�Ȱʆɲɽɹʏʉʆʏɲ�Ɍʉʌɹɲ�ʆɲ�ʏʉ�ʋʌɳʇɸɿ͘�ʊʋʉʐ�
ɲʋɲɿʏɸʀʏɲɿ͕�ʏɲ�ʍʏʉɿʖɸɿɳ�ɲʐʏɳ�ʋʌɹʋɸɿ�ʆɲ�ʍʐʆʉɷɸʑʉʆʏɲɿ�ɲʋʊ�ʏɻ�ʍʖɸʏɿʃɼ�ʍʐɶʃɲʏɳɽɸʍɻ�ɶɿɲ�ʏɻʆ�ɸʆ�ʄʊɶʘ�ʋʌʊʍɴɲʍɻ͘
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ɅȰɆȰɆɈȸɀȰ�/s�ʹ�ɉɅɃȴȵȻȳɀȰ�ȵȳȳɉȸɈȻȾȸɇ�ȵɅȻɇɈɃȿȸɇ�ȾȰȿȸɇ�ȵȾɈȵȿȵɇȸɇ�
ȰɁȸȾȵȻ�ɇɈȸɁ�ɉɅʚȰɆȻȺɀ͘�ϬϭͬϮϬϭϵ�ȴȻȰȾȸɆɉɂȸ�

ɉɅɃȴȵȻȳɀȰ
ȵȳȳɉȸɇȸ�ȾȰȿȸɇ�ȵȾɈȵȿȵɇȸɇ�

ɃɁɃɀȰɇȻȰ�ɈɆȰɅȵȷȰɇ�ȾȰȻ�ȾȰɈȰɇɈȸɀȰ�͙͙͙͙͙͙͙͙͙�
ȴͬɁɇȸ͗�͙͙͙͙͙͙͕͘͘�Ɉ͘Ⱦ͘�͙͙͙͙�
ȸɀȵɆɃɀȸɁȻȰ�ȵȾȴɃɇȸɇ�͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙�
ȰɆȻȺɀɃɇ�ȵȳȳɉȸɈȻȾȸɇ�ȾȰȻ�ɅɃɇɃ�;ɇȵ�ȵɉɆɏͿ�͙͙͙͙͙͙͙͙�
ȰɆȻȺɀɃɇ�ȴȻȰȾȸɆɉɂȸɇ͗�

ɅɆɃɇ�
ȰɅɃȾȵɁɈɆɏɀȵɁȸ�ȴȻɃȻȾȸɇȸ�ȰɈɈȻȾȸɇ�
ȴȻȵɉȺɉɁɇȸ�Ʌȵ͘ɍɏ͘ɇɍ͘�
ɀɸʍʉɶɸʀʘʆ�Ϯϯϵ�
ɈȾ�ϭϱϰ�ϱϭ�Ȱɽɼʆɲ�

ȵɶɶʑɻʍɼ�ʅɲʎ�ʐʋ͛�ɲʌɿɽʅ͘�͙͙͙͙͙͙͘͘�ʋʉʍʉʑ�͙͙͙͙͙͙͙͙͙͘͘�ɸʐʌʙ͘�

ȶʖʉʐʅɸ� ʏɻʆ� ʏɿʅɼ� ʆɲ� ʍɲʎ� ɶʆʘʌʀʍʉʐʅɸ� ʊʏɿ� ɸɶɶʐʊʅɲʍʏɸ� ʅɸ� ʏɻʆ� ʋɲʌʉʑʍɲ� ɸʋɿʍʏʉʄɼ� ɲʆɹʃʃʄɻʏɲ� ʃɲɿ� ɲʆɸʋɿʔʑʄɲʃʏɲ�
ʋɲʌɲɿʏʉʑʅɸʆʉɿ� ʏʉʐ� ɷɿʃɲɿʙʅɲʏʉʎ� ʏɻʎ� ɷɿɲɿʌɹʍɸʘʎ� ʃɲɿ� ɷɿɺɼʍɸʘʎ� ʅɹʖʌɿ� ʏʉʐ� ʋʉʍʉʑ� ʏʘʆ�
͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙Φ�ʐʋɹʌ�ʏʉʐ͗��
;ŝͿ� ΀ʍɸ� ʋɸʌʀʋʏʘʍɻ� ʔʐʍɿʃʉʑ� ʋʌʉʍʙʋʉʐ΁͗� ;ʉʆʉʅɲʏɸʋʙʆʐʅʉ͕� ʋɲʏʌʙʆʐʅʉͿ͕͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ȰɌɀ͗͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�
;ɷɿɸʑɽʐʆʍɻͿ͙͙͙͙͙͙͙͙͙͙͙͙͙͕͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ɼ�
;ŝŝͿ� ΀ʍɸ� ʋɸʌʀʋʏʘʍɻ� ʆʉʅɿʃʉʑ� ʋʌʉʍʙʋʉʐ΁͗� ;ʋʄɼʌɻ� ɸʋʘʆʐʅʀɲͿ͕͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ȰɌɀ͗͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�
;ɷɿɸʑɽʐʆʍɻͿ͙͙͙͙͙͙͙͙͙͙͙͙͙͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ɼ�
;ŝŝŝͿ�΀ʍɸ�ʋɸʌʀʋʏʘʍɻ�ɹʆʘʍɻʎ�ɼ�ʃʉɿʆʉʋʌɲʇʀɲʎ͗΁�ʏʘʆ�ʔʐʍɿʃʙʆͬʆʉʅɿʃʙʆ�ʋʌʉʍʙʋʘʆ�
ɲͿ�;ʋʄɼʌɻ�ɸʋʘʆʐʅʀɲͿ͕͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ȰɌɀ͗͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�;ɷɿɸʑɽʐʆʍɻͿ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�
ɴͿ�;ʋʄɼʌɻ�ɸʋʘʆʐʅʀɲͿ͕͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ȰɌɀ͗͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�;ɷɿɸʑɽʐʆʍɻͿ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�;ʍʐʅʋʄɻʌʙʆɸʏɲɿ�ʅɸ�ʊʄɲ�ʏɲ�ʅɹʄɻ�ʏɻʎ�
ɹʆʘʍɻʎ�ͬ�ʃʉɿʆʉʋʌɲʇʀɲʎͿ�
ɲʏʉʅɿʃɳ�ʃɲɿ�ɶɿɲ�ʃɳɽɸ�ʅʀɲ�ɲʋʊ�ɲʐʏɹʎ�ʃɲɿ�ʘʎ�ɲʄʄɻʄɹɶɶʐɲ�ʃɲɿ�ɸɿʎ�ʉʄʊʃʄɻʌʉ�ʐʋʊʖʌɸʘʆ�ʅɸʏɲʇʑ�ʏʉʐʎ͕�ɸʃ�ʏɻʎ� ɿɷɿʊʏɻʏɳʎ�
ʏʉʐʎ�ʘʎ�ʅɸʄʙʆ�ʏɻʎ�ɹʆʘʍɻʎ�ɼ�ʃʉɿʆʉʋʌɲʇʀɲʎ͕�
ɶɿɲ� ʏɻʆ� ʃɲʄɼ� ɸʃʏɹʄɸʍɻ� ʏʘʆ� ʊʌʘʆ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ͨɅɲʌʉʖɼ� ʐʋɻʌɸʍɿʙʆ� ɲʔɲʀʌɸʍɻʎ� Ͳ� ɲʋʉʇɼʄʘʍɻʎ� ʋɲʌɳʆʉʅʘʆ�
ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� ʃɲɿ� ɸʋɿɶʌɲʔʙʆ� ʍʏɲ� ʊʌɿɲ� ʏɻʎ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ� Ȱʏʏɿʃɼʎ͕� ʍʐʆʉʄɿʃʉʑ�
ʋʌʉʒʋʉʄʉɶɿʍʅʉʑ� ϯϱ͘ϵϵϭ͕ϬϬΦ� ;ʏʌɿɳʆʏɲ� ʋɹʆʏɸ� ʖɿʄɿɳɷʘʆ� ɸʆʆɿɲʃʉʍʀʘʆ� ɸʆɸʆɼʆʏɲ� ɹʆɲ� ɸʐʌʙͿ͕
ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ� ʏʉʐ� Ɍ͘Ʌ͘Ȱ͕ͩ͘� ʍʑʅʔʘʆɲ� ʅɸ� ʏɻʆ� ;ɲʌɿɽʅʊͬɻʅɸʌʉʅɻʆʀɲͿ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ȴɿɲʃɼʌʐʇɻ� ʏɻʎ�
Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʅɸ�ʃɲʏɲʄɻʃʏɿʃɼ�ɻʅɸʌʉʅɻʆʀɲ�ʐʋʉɴʉʄɼʎ�ʋʌʉʍʔʉʌʙʆ�͙͙͙͙͙͙͙͙͙͙͙͙͙͙͙�
ȸ�ɸɶɶʑɻʍɻ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʃɲʄʑʋʏɸɿ�ʍʐʆʉʄɿʃɳ�ʃɲɿ�ʖʘʌʀʎ�ɷɿɲʃʌʀʍɸɿʎ�ʏɻʆ�ɸʔɲʌʅʉɶɼ�ʊʄʘʆ�ʏʘʆ�ʊʌʘʆ�ʏɻʎ�
ʍʑʅɴɲʍɻʎ�ʃɲɿ�ʃɳɽɸ�ɲʋɲʀʏɻʍɻ�ʏɻʎ�ʐʋɻʌɸʍʀɲʎ�ʍɲʎ͘�
Ɉʉ� ʋɲʌɲʋɳʆʘ� ʋʉʍʊ� ʏɻʌɸʀʏɲɿ� ʍʏɻ� ɷɿɳɽɸʍɼ� ʍɲʎ� ʃɲɿ� ɽɲ� ʃɲʏɲɴʄɻɽɸʀ� ʉʄɿʃɳ� ɼ� ʅɸʌɿʃɳ� ʖʘʌʀʎ� ʃɲʅʀɲ� ɲʋʊ� ʅɹʌʉʐʎ� ʅɲʎ�
ɲʆʏʀʌʌɻʍɻ͕�ɲʅʔɿʍɴɼʏɻʍɻ�ɼ�ɹʆʍʏɲʍɻ�ʃɲɿ� ʖʘʌʀʎ�ʆɲ�ɸʌɸʐʆɻɽɸʀ�ʏʉ�ɴɳʍɿʅʉ�ɼ�ʅɻ�ʏɻʎ�ɲʋɲʀʏɻʍɼʎ�ʍɲʎ�ʅɹʍɲ�ʍɸ�ʋɹʆʏɸ� ;ϱͿ�
ɻʅɹʌɸʎ�ɲʋʊ�ʏɻʆ�ɲʋʄɼ�ɹɶɶʌɲʔɻ�ɸɿɷʉʋʉʀɻʍɼ�ʍɲʎ͘�
ȸ�ʋɲʌʉʑʍɲ�ɿʍʖʑɸɿ�ʅɹʖʌɿ�ʃɲɿ�ʏɻʆ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘��
ɇɸ� ʋɸʌʀʋʏʘʍɻ� ʃɲʏɳʋʏʘʍɻʎ� ʏɻʎ� ɸɶɶʑɻʍɻʎ͕� ʏʉ� ʋʉʍʊ� ʏɻʎ� ʃɲʏɳʋʏʘʍɻʎ� ʐʋʊʃɸɿʏɲɿ� ʍʏʉ� ɸʃɳʍʏʉʏɸ� ɿʍʖʑʉʆ� ʋɳɶɿʉ� ʏɹʄʉʎ�
ʖɲʌʏʉʍɼʅʉʐ͘�
Ȳɸɴɲɿʙʆʉʐʅɸ�ʐʋɸʑɽʐʆɲ�ʊʏɿ�ʏʉ�ʋʉʍʊ�ʏʘʆ�ɸɶɶʐɻʏɿʃʙʆ�ɸʋɿʍʏʉʄʙʆ�ʋʉʐ�ɹʖʉʐʆ�ɷʉɽɸʀ͕�ʍʐʆʐʋʉʄʉɶʀɺʉʆʏɲʎ�ʃɲɿ�ʏʉ�ʋʉʍʊ�ʏɻʎ�
ʋɲʌʉʑʍɲʎ͕�ɷɸʆ�ʐʋɸʌɴɲʀʆɸɿ�ʏʉ�ʊʌɿʉ�ʏʘʆ�ɸɶɶʐɼʍɸʘʆ�ʋʉʐ�ɹʖʉʐʅɸ�ʏʉ�ɷɿʃɲʀʘʅɲ�ʆɲ�ɸʃɷʀɷʉʐʅɸ͘�

;ȵʇʉʐʍɿʉɷʉʏɻʅɹʆɻ�ɉʋʉɶʌɲʔɼͿ
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�ɅȰɆȰɆɈȸɀȰ�s�ʹ�ɉɅɃȴȵȻȳɀȰ�ɃȻȾɃɁɃɀȻȾȸɇ�ɅɆɃɇɌɃɆȰɇ��

;Ȱʆɼʃɸɿ�ʍʏɻ�ȴɿɲʃɼʌʐʇɻ�ϬϭͬϮϬϭϵͿ�

ȵɅɏɁɉɀȻȰ�ȴȻȰȳɏɁȻȷɃɀȵɁɃɉ͗�;Ȱʆɲɶʌɳʔɸʏɲɿ�ʏʉ�ʊʆʉʅɲ�ʏʉʐ�ʐʋʉʗɼʔɿʉʐ�ɲʆɲɷʊʖʉʐ�ʔʐʍɿʃʉʑ�ɼ ʆʉʅɿʃʉʑ�
ʋʌʉʍʙʋʉʐͿ�ʃɲɿ�ʍɸ�ʋɸʌʀʋʏʘʍɻ�ɹʆʘʍɻʎ�ɼ�ʃʉɿʆʉʋʌɲʇʀɲʎ�ɻ�ʉʆʉʅɲʍʀɲ�ʊʄʉʐ�ʏʉʐ�ʐʋʉʗɼʔɿʉʐ�ɲʆɳɷʉʖʉʐ�
ʍʖɼʅɲʏʉʎͿ�

ɅɆɃɇ͗�ȰɅɃȾȵɁɈɆɏɀȵɁȸ�ȴȻɃȻȾȸɇȸ�ȰɈɈȻȾȸɇͬȴɁɇȸ�Ʌȵ͘ɍɏ͘ɇɍ͘�

ɀɸʍʉɶɸʀʘʆ�Ϯϯϵ�Θ�Ʌɲʌʀʏʍɻ�ɈȾ�ϭϱϰϱϭ�Ɂ�Ɏʐʖɿʃʊ�Ɉɻʄ�ϮϭϬϯϳϮϱϳϯϰͲϳϲϳ͕�ĨĂǆ͘�ϮϭϬϯϳϮϱϳϳϬ�

ɃȻȾɃɁɃɀȻȾȸ�ɅɆɃɇɌɃɆȰ�

ȆĮȡȠȤȒ�ȣʌȘȡİıȚȫȞ�ĮĳĮȓȡİıȘȢ���ĮʌȠȟȒȜȦıȘȢ�ʌĮȡȐȞȠȝȦȞ�įȚĮĳȘȝȚıĲȚțȫȞ�ʌȚȞĮțȓįȦȞ�țĮȚ�
İʌȚȖȡĮĳȫȞ�ıĲĮ�ȩȡȚĮ�ĲȘȢ�ǹʌȠțİȞĲȡȦȝȑȞȘȢ�ǻȚȠȓțȘıȘȢ�ǹĲĲȚțȒȢ

ȆȡȠȨʌȠȜȠȖȚıȝȩȢ�������������ıȣȝʌİȡȚȜĮȝȕĮȞȠȝȑȞȠȣ�ĭ�Ȇ�ǹ���
ǹ�ǹ� ȉȊȆȅȈ�

ȆǿȃǹȀǿǻǹȈ�
ȆȅȈȅȉǾȉǹ�
ȈǼ�ȉǼȂǹȋǿǹ�

ȉǿȂǾ��¼��ǹȃǹ�ȉǼȂǹȋǿȅ��
ȂǾ�

ȈȊȂȆǼȇǿȁǹȂǺǹȃȅȂǼȃȅȊ�
ĭȆǹ�����

�� %� ϴϵ�

�� %�� Ϯ�

�� Ǻ�� Ϯ�

�� Ǻ�� ϭϮ�

�� Ǻ�� ϭ�

�� Ǻ�� ϭ�

�� Ȇǿǽǹ� Ϯ�

�� ȇǹȀǼȉǹ� Ϯ�

ȈȊȃȅȁǿȀȅ�ȀȅȈȉȅȈ�ȆǹȇȅȋǾȈ�
ȊȆǾȇǼȈǿǹȈ��
ȋȍȇǿȈ�ĭ�Ȇ�ǹ�

ĭ�Ȇ�ǹ������
ȈȊȃȅȁǿȀȅ�ȀȅȈȉȅȈ�

ȆǹȇȅȋǾȈ�ȊȆǾȇǼȈǿǹȈ��
ȂǼ�ĭ�Ȇ�ǹ�

ȸʅɸʌʉʅɻʆʀɲ͕�͙͙͙͙ͬͬ͘͘͘͘ϮϬϭϵ�

ɇɌɆȰȳȻȴȰ�ȾȰȻ�ɉɅɃȳɆȰɌȸ��
ɁɃɀȻɀɃɉ�ȵȾɅɆɃɇɏɅɃɉ�

��352&��������������������

ΑΔΑ: ΨΨ3ΛΟΡ1Κ-03Χ



��

ɅȰɆȰɆɈȸɀȰ�sȻ�ʹ�ɇɍȵȴȻɃ�ɇɉɀȲȰɇȸɇ��

ȰɁȸȾȵȻ�ɇɈȸɁ�ɉɅʚ�ȰɆȻȺ͘�ϬϭͬϮϬϭϵ�ȴȻȰȾȸɆɉɂȸ�

ȴɻʅʊʍɿɲ� ɇʑʅɴɲʍɻ� ɶɿɲ� ʏɻʆ� ʋɲʌʉʖɼ� ʐʋɻʌɸʍɿʙʆ� ͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ;ʍʐʅʋʄɻʌʙʆɸʏɲɿ� ɴɳʍɸɿ� ʏɻʎ� ʋʌʉʍʔʉʌɳʎ� ʏʉʐ�
ɲʆɲɷʊʖʉʐͿ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ

ɇʏɻʆ� Ȱɽɼʆɲ� ʍɼʅɸʌɲ� ͕͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ɼʅɸʌɲ� ͕͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ʉɿ� ʐʋʉɶʌɳʔʉʆʏɸʎ͕� ʏɻʆ� ʋɲʌʉʑʍɲ͕� ɲʔɸʆʊʎ� ɻ�
Ȱʋʉʃɸʆʏʌʘʅɹʆɻ� ȴɿʉʀʃɻʍɻ� Ȱʏʏɿʃɼʎ͕� ;ɸʔɸʇɼʎ� ͨȰ͘ȴ͘Ȱͩ͘Ϳ͕� ʘʎ� Ȱʆɲɽɹʏʉʐʍɲ� Ȱʌʖɼ͕� ʋʉʐ� ɸɷʌɸʑɸɿ� ʍʏɻʆ� Ȱɽɼʆɲ͕�
Ⱦɲʏɸʖɳʃɻ� ϱϲ͕� ϭϭϱ� Ϯϱ� Ȱɽɼʆɲ͕� ʅɸ� Ȱ͘Ɍ͘ɀ͘� ϵϵϳϵϱϯϱϳϳ� ʃɲɿ� ȴ͘Ƀ͘ɉ͘�Ɏʐʖɿʃʉʑ� ʃɲɿ� ɸʃʋʌʉʍʘʋɸʀʏɲɿ� ʆʊʅɿʅɲ� ɲʋʊ�
͙͙͙͙͙͙͙͙͙͙͙͙͘�ʃɲɿ�ɲʔɸʏɹʌʉʐ�ʉͬɻ�ʃ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�ʔʐʍɿʃʊ�ʋʌʊʍʘʋʉ�;ʋʄɼʌɻ�ʍʏʉɿʖɸʀɲͿ�ɼ�ɻ�ɸʏɲɿʌɸʀɲ�
͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ʅɸ� ʏɻʆ� ɸʋʘʆʐʅʀɲ� ͨͩ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ʅɸ� ɷ͘ʏ͘� ͨͩ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ʋʉʐ� ɸɷʌɸʑɸɿ�
ʍʏɻʆ� ͙͙͙͙͘� ;ʋɸʌɿʉʖɼͿ͕� ͙͙͙͙͙;ʉɷʊʎ͕� ɲʌɿɽʅʊʎͿ͕� Ɉ͘Ⱦ� ͕͘͘͘͘͘͘͘� ʏɻʄ͘� ͕͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ʏɻʄɸʉʅʉɿʉʏʐʋʀɲ� ͕͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘�
ɻʄɸʃʏʌʉʆɿʃɼ� ɷɿɸʑɽʐʆʍɻ�͙͙͙�ʅɸ� Ȱ͘Ɍ͘ɀ� ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� Θ� ȴ͘Ƀ͘ɉ� ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ʃɲɿ� ɸʃʋʌʉʍʘʋɸʀʏɲɿ� ʆʊʅɿʅɲ�
ɲʋʊ� ʏʉʆͬʏɻʆ� ʃ� ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ;ʉʆʉʅɲʏɸʋʙʆʐʅʉ� ɸʃʋʌʉʍʙʋʉʐͿ͕� ʋʉʐ� ɽɲ� ʃɲʄɸʀʏɲɿ� ʍʏʉ� ɸʇɼʎ� ͨɲʆɳɷʉʖʉʎ͕ͩ�
ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ʃɲʏɲʍʏɲʏɿʃʊ�ʏɻʎ�ɸʏɲɿʌɸʀɲʎ�ʃɲɿ�ʅɸ�ʏʉ�ɲʋʊ�͘͘͘͘͘͘͘͘͘͘͘͘͘͘�Ʌʌɲʃʏɿʃʊ�ʏʉʐ�ȴ͘ɇ͘�;ɸʔʊʍʉʆ�ʋʌʊʃɸɿʏɲɿ�ɶɿɲ�
Ȱ͘ȵ�ɼ�ȵ͘Ʌ͘ȵ͘Ϳ͕�ʍʐʅʔʙʆɻʍɲʆ�ʃɲɿ�ɹʃɲʆɲʆ�ɲʋʉɷɸʃʏɳ�ʏɲ�ɲʃʊʄʉʐɽɲ͗�

ɇʑʅʔʘʆɲ� ʅɸ� ʏɻʆ� ʐʋ͛� ɲʌɿɽ͘� ͙͙͙͘� ɲʋʊʔɲʍɻ� ʏʉʐ� ɇʐʆʏʉʆɿʍʏɼ� ʏɻʎ� Ȱ͘ȴ͘Ȱ͘� ʃɲʏɲʃʐʌʙɽɻʃɸ� ʍʏʉʆ� ɲʆɳɷʉʖʉ�
ͨͩ͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘͘� ;ʋʄɼʌɻ� ʍʏʉɿʖɸʀɲͿ� ʏʉ� ɲʋʉʏɹʄɸʍʅɲ� ʏʉʐ� ʍʐʆʉʋʏɿʃʉʑ� ɷɿɲɶʘʆɿʍʅʉʑ� ɶɿɲ� ʏɻʆ� ʋɲʌʉʖɼ�
ʐʋɻʌɸʍɿʙʆ�;ʍʐʅʋʄɻʌʙʆɸʏɲɿ�ɴɳʍɸɿ�ʏɻʎ�ʋʌʉʍʔʉʌɳʎ�ʏʉʐ�ɲʆɲɷʊʖʉʐͿ ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ�
;ɸʔɸʇɼʎ�Ȱ͘ȴ͘Ȱ͘Ϳ�;ȴɿɲʃɼʌʐʇɻ�ϬϭͬϮϬϭϵͿ�ʃɲɿ�ʍʏɻʆ�ʏɿʅɼ�ʏɻʎ�ʉɿʃʉʆʉʅɿʃɼʎ�ʏʉʐ�ʋʌʉʍʔʉʌɳʎ�͙͙͙͙͙͙͘͘͘͘͘͘͘͘��

Ɋʍʏɸʌɲ� ɲʋʊ� ʏɲ� ʋɲʌɲʋɳʆʘ͕� ʉɿ� ʍʐʅɴɲʄʄʊʅɸʆʉɿ� ʅɸ� ʏɻʆ� ɿɷɿʊʏɻʏɲ� ʋʉʐ� ʋʌʉɲʆɲʔɹʌɽɻʃɸ͕� ʐʋʉɶʌɳʔʉʐʆ� ʏɻʆ�
ʍʑʅɴɲʍɻ�ɲʐʏɼ�ʅɸ�ʏʉʐʎ�ɲʃʊʄʉʐɽʉʐʎ�ʊʌʉʐʎ͗�

ȰɆȺɆɃ�ϭʉ͗�ɇɉɀȲȰɈȻȾɃ�ȰɁɈȻȾȵȻɀȵɁɃ�ʹ�ɅɃɇɃɈȸɈȰ�ʹ�ɈȻɀȸ�

ɏʎ� ɲʆʏɿʃɸʀʅɸʆʉ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ʍʑʅɴɲʍɻʎ� ʉʌʀɺɸʏɲɿ� ɻ� ʋɲʌʉʖɼ� ʐʋɻʌɸʍɿʙʆ� ;ʍʐʅʋʄɻʌʙʆɸʏɲɿ� ɴɳʍɸɿ� ʏɻʎ�
ʋʌʉʍʔʉʌɳʎ�ʏʉʐ�ɲʆɲɷʊʖʉʐͿ�ʏɻʎ�Ȱ͘ȴ͘Ȱ͕͘�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉʆ�ʋʀʆɲʃɲ�ʋʉʐ�ɲʃʉʄʉʐɽɸʀ�;ʍʐʅʋʄɻʌʙʆɸʏɲɿ�ɴɳʍɸɿ�ʏɻʎ�
ʋʌʉʍʔʉʌɳʎ�ʏʉʐ�ɲʆɲɷʊʖʉʐ�ʃɲɿ�ʏʘʆ�ʋɿʆɳʃʘʆ�ʋʉʐ�ʋɲʌɲʏʀɽɸʆʏɲɿ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�Ȼ�ʏɻʎ�ȴɿɲʃɼʌʐʇɻʎͿ͗�

ȆĮȡȠȤȒ�ȣʌȘȡİıȚȫȞ�ĮĳĮȓȡİıȘȢ���ĮʌȠȟȒȜȦıȘȢ�ʌĮȡȐȞȠȝȦȞ�įȚĮĳȘȝȚıĲȚțȫȞ�ʌȚȞĮțȓįȦȞ�țĮȚ�
İʌȚȖȡĮĳȫȞ�ıĲĮ�ȩȡȚĮ�ĲȘȢ�ǹʌȠțİȞĲȡȦȝȑȞȘȢ�ǻȚȠȓțȘıȘȢ�ǹĲĲȚțȒȢ

ȆȡȠȨʌȠȜȠȖȚıȝȩȢ�������������ıȣȝʌİȡȚȜĮȝȕĮȞȠȝȑȞȠȣ�ĭ�Ȇ�ǹ���
ǹ�ǹ� ȉȊȆȅȈ�

ȆǿȃǹȀǿǻǹȈ�
ȆȅȈȅȉǾȉǹ�
ȈǼ�ȉǼȂǹȋǿǹ�

ȉǿȂǾ��¼��ǹȃǹ�ȉǼȂǹȋǿȅ��
ȂǾ�

ȈȊȂȆǼȇǿȁǹȂǺǹȃȅȂǼȃȅȊ�
ĭȆǹ�����

�� %� ϴϵ�

�� %�� Ϯ�

�� Ǻ�� Ϯ�

�� Ǻ�� ϭϮ�

�� Ǻ�� ϭ�

�� Ǻ�� ϭ�

�� Ȇǿǽǹ� Ϯ�

�� ȇǹȀǼȉǹ� Ϯ�
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ȈȊȃȅȁǿȀȅ�ȀȅȈȉȅȈ�ȆǹȇȅȋǾȈ�
ȊȆǾȇǼȈǿǹȈ��
ȋȍȇǿȈ�ĭ�Ȇ�ǹ�

ĭ�Ȇ�ǹ������
ȈȊȃȅȁǿȀȅ�ȀȅȈȉȅȈ�

ȆǹȇȅȋǾȈ�ȊȆǾȇǼȈǿǹȈ��
ȂǼ�ĭ�Ȇ�ǹ�

ȸ� ɷɲʋɳʆɻ� ɲʆɹʌʖɸʏɲɿ� ʍʏʉ� ʋʉʍʊ� ʏʘʆ�͙͙͙͙͘Φ� ʖʘʌʀʎ�Ɍ͘Ʌ͘Ȱ͘� ;͙͙͙͙͙͙͘͘Φ� ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ�Ɍ͘Ʌ͘Ȱ͘Ϳ�
;ʍʐʅʋʄɻʌʙʆɸʏɲɿ�ɴɳʍɸɿ�ʏɻʎ�ʋʌʉʍʔʉʌɳʎ�ʏʉʐ�ɲʆɲɷʊʖʉʐͿ͘�

ȰɆȺɆɃ� Ϯʉ͗� ɈɃɅɃɇ� ɅȰɆɃɍȸɇ� ɉɅȸɆȵɇȻɏɁ� ʹ� ɍɆɃɁɃȴȻȰȳɆȰɀɀȰ� ȵȾɈȵȿȵɇȸɇ� ɈɏɁ� ɅȰɆȵɍɃɀȵɁɏɁ�
ɉɅȸɆȵɇȻɏɁ��

Ǿ�ʌĮȡȠȤȒ�ȣʌȘȡİıȚȫȞ�ĮĳĮȓȡİıȘȢ���ĮʌȠȟȒȜȦıȘȢ�ĲȦȞ�įȚĮĳȘȝȚıĲȚțȫȞ�ʌȚȞĮțȓįȦȞ���İʌȚȖȡĮĳȫȞ�șĮ�
ʌȡĮȖȝĮĲȠʌȠȚȘșİȓ�ıĲĮ�ȩȡȚĮ�ĲȘȢ�ǹʌȠțİȞĲȡȦȝȑȞȘȢ�ǻȚȠȓțȘıȘȢ�ǹĲĲȚțȒȢ���

ǼȚįȚțȩĲİȡĮ�ȠȚ�įȚĮĳȘȝȚıĲȚțȑȢ�ʌȚȞĮțȓįİȢ���İʌȚȖȡĮĳȑȢ�ʌȠȣ�șĮ�ĮʌȠȟȘȜȦșȠȪȞ�ȕȡȓıțȠȞĲĮȚ�İʌȓ�ĲȘȢ�ȃȑĮȢ�ǼșȞȚțȒȢ�
ȅįȠȪ�ǹșȘȞȫȞ�ȁĮȝȓĮȢ��ȁİȦĳ��ȀȘĳȚıȠȪ���ǼșȞȚțȒȢ�ȅįȠȪ�ǹșȘȞȫȞ�ȀȠȡȓȞșȠȣ��ȁİȦĳȩȡȠȣ�ǺȠȣȜȚĮȖȝȑȞȘȢ��
ȁİȦĳȩȡȠȣ�ȈȣȖȖȡȠȪ��ȁİȦĳȩȡȠȣ�ȆȠıİȚįȫȞȠȢ��ȁİȦĳȩȡȠȣ�ȁĮȣȡȓȠȣ�țĮȚ�ǹĲĲȚțȒ�ȅįȩ�țĮȚ�ʌİȡȚȖȡȐĳȠȞĲĮȚ�
İʌĮțȡȚȕȫȢ�ıĲȚȢ�ǼțșȑıİȚȢ�ǹȣĲȠȥȓĮȢ�ʌȠȣ�ȑȤȠȣȞ�ıȣȞĲĮȤșİȓ�Įʌȩ�ĲȘȞ�ȊʌȘȡİıȓĮ��

ȸ�ɲʃʌɿɴɼʎ�ɻʅɸʌʉʅɻʆʀɲ�ʏʘʆ�ɸʌɶɲʍɿʙʆ͕�ɻ�ʅɹɶɿʍʏɻ�ɷɿɳʌʃɸɿɲ�ɸʃʏɹʄɸʍɼʎ�ʏʉʐʎ�ʃɲɿ�ɻ�ʏʉʋʉɽɸʍʀɲ͕�ɽɲ�ʉʌʀɺʉʆʏɲɿ��
ʅɸ� ɹɶɶʌɲʔɸʎ� ɸʆʏʉʄɹʎ� ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ�ʋʌʉʎ� ʏʉʆ�ɲʆɳɷʉʖʉ͘�Ƀ�Ȱʆɳɷʉʖʉʎ�ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ʏɻʌɸʀ� ʏɿʎ�
ɸʑʄʉɶɸʎ�ʋʌʉɽɸʍʅʀɸʎ�ʋʉʐ�ɽɲ�ʏʀɽɸʆʏɲɿ͘�

ȰɆȺɆɃ�ϯʉ͗�ɅȰɆȰȾɃȿɃɉȺȸɇȸ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ�ʹ�ɅȰɆȰȿȰȲȸ�ɇɉɀȲȰɈȻȾɃɉ�ȰɁɈȻȾȵȻɀȵɁɃɉ�

ȸ�ʋɲʌɲʃʉʄʉʑɽɻʍɻ�ʏɻʎ�ɸʃʏɹʄɸʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʃɲɿ�ɻ�ɷɿʉʀʃɻʍɻ�ɲʐʏɼʎ�ɽɲ�ɷɿɸʆɸʌɶɻɽɸʀ�ɲʋʊ�ʏɻʆ�ʃɲɽ͛�ʑʄɻʆ�
ɲʌʅʊɷɿɲ�ʐʋɻʌɸʍʀɲ�ɼ�ɲʋʊ�ʏɻʆ�ʐʋɻʌɸʍʀɲ�ʋʉʐ�ɷʑʆɲʏɲɿ�ʆɲ�ʉʌɿʍʏɸʀ�ʅɸ�ɲʋʊʔɲʍɻ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͕�ɻ�
ʉʋʉʀɲ� ʃɲɿ� ɽɲ� ɸɿʍɻɶɸʀʏɲɿ� � ʍʏʉ� ɲʌʅʊɷɿʉ� ɲʋʉʔɲɿʆʊʅɸʆʉ� ʊʌɶɲʆʉ� ɶɿɲ� ʊʄɲ� ʏɲ� ɺɻʏɼʅɲʏɲ� ʋʉʐ� ɲʔʉʌʉʑʆ� ʍʏɻʆ�
ʋʌʉʍɼʃʉʐʍɲ� ɸʃʏɹʄɸʍɻ� ʊʄʘʆ� ʏʘʆ� ʊʌʘʆ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʃɲɿ� ʍʏɻʆ� ɸʃʋʄɼʌʘʍɻ� ʏʘʆ� ʐʋʉʖʌɸʙʍɸʘʆ� ʏʉʐ�
ɲʆɲɷʊʖʉʐ͕� ʍʏɻ� ʄɼʗɻ� ʏʘʆ� ɸʋɿɴɸɴʄɻʅɹʆʘʆ� ʅɹʏʌʘʆ� ʄʊɶʘ� ʅɻ� ʏɼʌɻʍɻʎ� ʏʘʆ� ʘʎ� ɳʆʘ� ʊʌʘʆ� ʃɲɿ� ɿɷʀʘʎ� ɶɿɲ�
ɺɻʏɼʅɲʏɲ�ʋʉʐ�ɲʔʉʌʉʑʆ�ʍɸ�ʏʌʉʋʉʋʉʀɻʍɻ�ʏʉʐ�ɲʆʏɿʃɸɿʅɹʆʉʐ�ʃɲɿ�ʋɲʌɳʏɲʍɻ�ʏɻʎ�ɷɿɳʌʃɸɿɲʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ʐʋʊ�
ʏʉʐʎ�ʊʌʉʐʎ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϯϮ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘��

ȸ�ɲʌʅʊɷɿɲ�ʐʋɻʌɸʍʀɲ�ʅʋʉʌɸʀ͕�ʅɸ�ɲʋʊʔɲʍɼ�ʏɻʎ�ʆɲ�ʉʌʀʍɸɿ�ɶɿɲ�ʏɻʆ�ʋɲʌɲʃʉʄʉʑɽɻʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʘʎ�ɸʋʊʋʏɻ�
ʅɸ�ʃɲɽɼʃʉʆʏɲ�ɸɿʍɻɶɻʏɼ�ʐʋɳʄʄɻʄʉ�ʏɻʎ�ʐʋɻʌɸʍʀɲʎ͘�ɀɸ�ʏɻʆ�ʀɷɿɲ�ɲʋʊʔɲʍɻ�ɷʑʆɲʆʏɲɿ�ʆɲ�ʉʌʀɺʉʆʏɲɿ�ʃɲɿ�ɳʄʄʉɿ�
ʐʋɳʄʄɻʄʉɿ� ʏɻʎ�ɲʌʅʊɷɿɲʎ�ʐʋɻʌɸʍʀɲʎ�ɼ� ʏʘʆ�ɸʇʐʋɻʌɸʏʉʑʅɸʆʘʆ�ɲʋʊ� ʏɻʆ�ʍʑʅɴɲʍɻ�ʔʉʌɹʘʆ͕�ʍʏʉʐʎ�ʉʋʉʀʉʐʎ�
ɲʆɲʏʀɽɸʆʏɲɿ� ɸʋɿʅɹʌʉʐʎ� ʃɲɽɼʃʉʆʏɲ� ɶɿɲ� ʏɻʆ� ʋɲʌɲʃʉʄʉʑɽɻʍɻ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͘� ɇɸ� ɲʐʏɼ� ʏɻʆ� ʋɸʌʀʋʏʘʍɻ� ʉ�
ɸʋʊʋʏɻʎ�ʄɸɿʏʉʐʌɶɸʀ�ʘʎ�ʍʐʆʏʉʆɿʍʏɼʎ͘�

Ɉɲ�ʃɲɽɼʃʉʆʏɲ�ʏʉʐ�ɸʋʊʋʏɻ�ɸʀʆɲɿ͕�ɸʆɷɸɿʃʏɿʃɳ͕�ɻ�ʋɿʍʏʉʋʉʀɻʍɻ�ʏɻʎ�ɸʃʏɹʄɸʍɻʎ�ʏʉʐ�ɲʆʏɿʃɸɿʅɹʆʉʐ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�
ʃɲɽʙʎ� ʃɲɿ�ʉ� ɹʄɸɶʖʉʎ� ʏɻʎ�ʍʐʅʅʊʌʔʘʍɻʎ� ʏʉʐ�ɲʆɲɷʊʖʉʐ�ʅɸ� ʏʉʐʎ� ʊʌʉʐʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͘�ɀɸ� ɸɿʍɼɶɻʍɻ� ʏʉʐ�
ɸʋʊʋʏɻ�ɻ�ʐʋɻʌɸʍʀɲ�ʋʉʐ�ɷɿʉɿʃɸʀ�ʏɻ�ʍʑʅɴɲʍɻ�ʅʋʉʌɸʀ�ʆɲ�ɲʋɸʐɽʑʆɸɿ�ɹɶɶʌɲʔɲ�ʅɸ�ʉɷɻɶʀɸʎ�ʃɲɿ�ɸʆʏʉʄɹʎ�ʋʌʉʎ�
ʏʉʆ�ɲʆɳɷʉʖʉ�ʋʉʐ�ɲʔʉʌʉʑʆ�ʍʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�Ƀ�ɸʋʊʋʏɻʎ�ʍʐʆʏʉʆʀɺɸɿ�ʏɻʆ�ɸʋɿʃʉɿʆʘʆʀɲ�ʅɸ�ɳʄʄɸʎ�
ʐʋɻʌɸʍʀɸʎ�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɸʃɷʀɷʉʆʏɲɿ�ɳɷɸɿɸʎ�ʃɲɿ�ɲʋʉʔɳʍɸɿʎ�ɲʋɲʌɲʀʏɻʏɸʎ�ɶɿɲ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�
;ʋ͘ʖ͘� ɲʋʊ� ʏɻʆ� Ɉʌʉʖɲʀɲ͕� ʏʉʆ� ɲʌʅʊɷɿʉ� ȴɼʅʉ� ʃɲɿ� ʏʉʐʎ� ʉʌɶɲʆɿʍʅʉʑʎ� ɀɹʍʘʆ�ɀɲɺɿʃɼʎ�ɀɸʏɲʔʉʌɳʎ͕� ɶɿɲ� ʏɻʆ�
ʍʏɳɽʅɸʐʍɻ� ʃɲɿ� ʏɻʆ� ʃʀʆɻʍɻ� ʏʘʆ� ʉʖɻʅɳʏʘʆͿ� ʃɲɿ� ʅɸʌɿʅʆɳ� ɶɿɲ� ʏɻʆ� ɸʆɻʅɹʌʘʍɻ� ʏʘʆ� ɲʌʅʊɷɿʘʆ� ɲʌʖʙʆ�
;ɲʍʏʐʆʉʅʀɲ͕�ɸɿʍɲɶɶɸʄʀɲ�ʃʄʋͿ͘��

ȸ� ʋɲʌɲʄɲɴɼ� ʏʘʆ� ʋɲʌɸʖʊʅɸʆʘʆ� ʐʋɻʌɸʍɿʙʆ� ɽɲ� ɶʀʆɸɿ� ɲʋʊ� ʏɻʆ� ȵʋɿʏʌʉʋɼ� ʋɲʌɲʄɲɴɼʎ� ʋʉʐ� ʉʌʀɺɸʏɲɿ� ʅɸ�
ɲʋʊʔɲʍɻ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɸɷɳʔɿʉ�ɷ�ʏɻʎ�ʋɲʌɲɶʌɳʔʉʐ�ϭϭ�ʏʉʐ�ɳʌɽʌʉʐ�ϮϮϭ�ʏʉʐ�ʆ͘�
ϰϰϭϮͬϮϬϭϲ͘���

Ⱦɲʏɳ� ʏɻ� ɷɿɲɷɿʃɲʍʀɲ� ʋɲʌɲʄɲɴɼʎ� ɷɿɸʆɸʌɶɸʀʏɲɿ� ʉ� ɲʋɲɿʏʉʑʅɸʆʉʎ� ɹʄɸɶʖʉʎ͕� ʍʑʅʔʘʆɲ� ʅɸ� ʏɲ� ʉʌɿɺʊʅɸʆɲ� ʍʏɻ�
ʍʑʅɴɲʍɻ͕�ʅʋʉʌɸʀ�ɷɸ�ʆɲ�ʃɲʄɸʀʏɲɿ�ʆɲ�ʋɲʌɲʍʏɸʀ�ʃɲɿ�ʉ�ɲʆɳɷʉʖʉʎ͘�ɀɸʏɳ�ʏɻʆ�ʉʄʉʃʄɼʌʘʍɻ�ʏɻʎ�ɷɿɲɷɿʃɲʍʀɲʎ͕�ɻ�
ɸʋɿʏʌʉʋɼ�ʋɲʌɲʄɲɴɼʎ͗�ɲͿ� ɸʀʏɸ�ʋɲʌɲʄɲʅɴɳʆɸɿ� ʏɿʎ� ʍʖɸʏɿʃɹʎ�ʐʋɻʌɸʍʀɸʎ͕� ɸʔʊʍʉʆ� ʃɲʄʑʋʏʉʆʏɲɿ�ʉɿ�ɲʋɲɿʏɼʍɸɿʎ�
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ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʖʘʌʀʎ� ɹɶʃʌɿʍɻ� ɼ� ɲʋʊʔɲʍɻ� ʏʉʐ� ɲʋʉʔɲɿʆʉʅɹʆʉʐ� ʉʌɶɳʆʉʐ͕� ɴͿ� ɸʀʏɸ� ɸɿʍɻɶɸʀʏɲɿ� ɶɿɲ� ʏɻʆ�
ʋɲʌɲʄɲɴɼ�ʅɸ�ʋɲʌɲʏɻʌɼʍɸɿʎ�ɼ� ʏɻʆ�ɲʋʊʌʌɿʗɻ�ʏʘʆ�ʋɲʌɸʖʉʅɹʆʘʆ�ʐʋɻʌɸʍɿʙʆ͕�ʍʑʅʔʘʆɲ�ʅɸ� ʏɿʎ�ɲʃʊʄʉʐɽɸʎ�
ʋɲʌɲɶʌɳʔʉʐʎ͘�Ɉɲ�ɲʆʘʏɹʌʘ�ɸʔɲʌʅʊɺʉʆʏɲɿ�ʃɲɿ�ʍɸ�ʏʅɻʅɲʏɿʃɹʎ�ʋɲʌɲʄɲɴɹʎ�

Ȱʆ�ɻ�ȵʋɿʏʌʉʋɼ�ʋɲʌɲʄɲɴɼʎ�ʃʌʀʆɸɿ�ʊʏɿ�ʉɿ�ʋɲʌɸʖʊʅɸʆɸʎ�ʐʋɻʌɸʍʀɸʎ�ɷɸʆ�ɲʆʏɲʋʉʃʌʀʆʉʆʏɲɿ�ʋʄɼʌʘʎ�ʍʏʉʐʎ�ʊʌʉʐʎ�
ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ʍʐʆʏɳʍʍɸʏɲɿ� ʋʌʘʏʊʃʉʄʄʉ� ʋʌʉʍʘʌɿʆɼʎ� ʋɲʌɲʄɲɴɼʎ͕� ʋʉʐ� ɲʆɲʔɹʌɸɿ� ʏɿʎ� ʋɲʌɸʃʃʄʀʍɸɿʎ� ʋʉʐ�
ɷɿɲʋɿʍʏʙɽɻʃɲʆ� ɲʋʊ� ʏʉʐʎ� ʊʌʉʐʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʃɲɿ� ɶʆʘʅʉɷʉʏɸʀ� ɲʆ� ʉɿ� ɲʆɲʔɸʌʊʅɸʆɸʎ� ʋɲʌɸʃʃʄʀʍɸɿʎ�
ɸʋɻʌɸɳɺʉʐʆ�ʏɻʆ�ʃɲʏɲʄʄɻʄʊʄɻʏɲ�ʏʘʆ�ʋɲʌɸʖʊʅɸʆʘʆ�ʐʋɻʌɸʍɿʙʆ�ʃɲɿ�ʍʐʆɸʋʙʎ�ɲʆ�ʅʋʉʌʉʑʆ�ʉɿ�ʏɸʄɸʐʏɲʀɸʎ�ʆɲ�
ʃɲʄʑʗʉʐʆ�ʏɿʎ�ʍʖɸʏɿʃɹʎ�ɲʆɳɶʃɸʎ͘�

ɇʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ɷɿɲʋɿʍʏʘɽɸʀ�ʊʏɿ�ɷɸʆ�ɸʋɻʌɸɳɺɸʏɲɿ�ɻ�ʃɲʏɲʄʄɻʄʊʄɻʏɲ͕�ʅɸ�ɲɿʏɿʉʄʉɶɻʅɹʆɻ�ɲʋʊʔɲʍɻ�ʏʉʐ�
ɲʌʅʊɷɿʉʐ� ɲʋʉʔɲɿʆʊʅɸʆʉʐ� ʉʌɶɳʆʉʐ͕� ʅʋʉʌɸʀ� ʆɲ� ɸɶʃʌɿɽɸʀ� ɻ� ʋɲʌɲʄɲɴɼ� ʏʘʆ� ɸʆ� ʄʊɶʘ� ʋɲʌɸʖʊʅɸʆʘʆ�
ʐʋɻʌɸʍɿʙʆ͕� ʅɸ� ɹʃʋʏʘʍɻ� ɸʋʀ� ʏɻʎ� ʍʐʅɴɲʏɿʃɼʎ� ɲʇʀɲʎ͕� ɻ� ʉʋʉʀɲ� ɽɲ� ʋʌɹʋɸɿ� ʆɲ� ɸʀʆɲɿ� ɲʆɳʄʉɶɻ� ʋʌʉʎ� ʏɿʎ�
ɷɿɲʋɿʍʏʘɽɸʀʍɸʎ� ʋɲʌɸʃʃʄʀʍɸɿʎ͘� ɀɸʏɳ� ʏɻʆ� ɹʃɷʉʍɻ� ʏɻʎ� ʘʎ� ɳʆʘ� ɲʋʊʔɲʍɻʎ͕� ɻ� ȵʋɿʏʌʉʋɼ� ʋɲʌɲʄɲɴɼʎ�
ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ʋʌʉɴɸʀ� ʍʏɻʆ� ʉʌɿʍʏɿʃɼ� ʋɲʌɲʄɲɴɼ� ʏʘʆ� ʋɲʌɸʖʊʅɸʆʘʆ� ʐʋɻʌɸʍɿʙʆ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʃɲɿ� ʆɲ�
ʍʐʆʏɳʇɸɿ�ʍʖɸʏɿʃʊ�ʋʌʘʏʊʃʉʄʄʉ�ʉʌɿʍʏɿʃɼʎ�ʋɲʌɲʄɲɴɼʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏɲ�ɲʆɲʔɸʌʊʅɸʆɲ�ʍʏɻʆ�ɲʋʊʔɲʍɻ͘�

Ȱʆ�ʋɲʌɹʄɽɸɿ�ʖʌʉʆɿʃʊ�ɷɿɳʍʏɻʅɲ�ʅɸɶɲʄʑʏɸʌʉ�ʏʘʆ�ϯϬ�ɻʅɸʌʙʆ�ɲʋʊ� ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ʐʋʉɴʉʄɼʎ�ʏʉʐ�ɲʋʊ�ʏʉʆ�
ʉɿʃʉʆʉʅɿʃʊ� ʔʉʌɹɲ� ʃɲɿ� ɷɸʆ� ɹʖɸɿ� ɸʃɷʉɽɸʀ� ʋʌʘʏʊʃʉʄʄʉ� ʋɲʌɲʄɲɴɼʎ� ɼ� ʋʌʘʏʊʃʉʄʄʉ� ʅɸ� ʋɲʌɲʏɻʌɼʍɸɿʎ͕�
ɽɸʘʌɸʀʏɲɿ�ʊʏɿ�ɻ�ʋɲʌɲʄɲɴɼ�ɹʖɸɿ�ʍʐʆʏɸʄɸʍɽɸʀ�ɲʐʏʉɷʀʃɲɿɲ͘�

Ȱʆɸʇɳʌʏɻʏɲ� ɲʋʊ� ʏɻʆ͕� ʃɲʏɳ� ʏɲ� ɲʆʘʏɹʌʘ͕� ɲʐʏʉɷʀʃɲɿɻ� ʋɲʌɲʄɲɴɼ� ʃɲɿ� ʏɻʆ� ʋʄɻʌʘʅɼ� ʏʉʐ� ɲʆɲɷʊʖʉʐ͕�
ʋʌɲɶʅɲʏʉʋʉɿʉʑʆʏɲɿ� ʉɿ� ʋʌʉɴʄɸʋʊʅɸʆʉɿ� ɲʋʊ� ʏɻ� ʍʑʅɴɲʍɻ� ɹʄɸɶʖʉɿ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɻʆ� ʋɲʌɳɶʌɲʔʉ� ϲ� ʏʉʐ�
ɳʌɽʌʉʐ� Ϯϭϵ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ͘� ȸ� ɸɶɶʐɻʏɿʃɼ� ɸʋɿʍʏʉʄɼ� ʃɲʄɼʎ� ɸʃʏɹʄɸʍɻʎ� ɷɸʆ� ɸʋɿʍʏʌɹʔɸʏɲɿ� ʋʌɿʆ� ʏɻʆ�
ʉʄʉʃʄɼʌʘʍɻ� ʊʄʘʆ� ʏʘʆ� ʋʌʉɴʄɸʋʊʅɸʆʘʆ� ɸʄɹɶʖʘʆ� ʃɲɿ� ʏɻ� ʍʑʆʏɲʇɻ� ʏʘʆ� ʍʖɸʏɿʃʙʆ� ʋʌʘʏʉʃʊʄʄʘʆ͘�
Ƀʋʉɿɲɷɼʋʉʏɸ�ɸʆɹʌɶɸɿɲ�ʋʉʐ�ɹɶɿʆɸ�ɲʋʊ�ʏɻʆ�ɲʌʖɿʃɼ�ȵʋɿʏʌʉʋɼ�ʋɲʌɲʄɲɴɼʎ͕�ɷɸʆ�ʄɲʅɴɳʆɸʏɲɿ�ʐʋʊʗɻ͘�

ȰɆȺɆɃ�ϰʉ͗�ɈɆɃɅɃɇ�ɅȿȸɆɏɀȸɇ�ʹ�ȾɆȰɈȸɇȵȻɇ�

ɽɲ� ɶʀʆɸʏɲɿ� ʅɸʏɳ� ʏɻʆ� ɹʃɷʉʍɻ� ʏɿʅʉʄʉɶʀʉʐ� ɲʋʊ� ʏʉʆ� ɲʆɳɷʉʖʉ� ʃɲʏɳ� ʅɼʆɲ� ʃɲɿ� ʅɸ� ɴɳʍɻ� ʏɲ� ʆʊʅɿʅɲ�
ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ͘� Ɉɲ� ʋɲʌɲʋɳʆʘ� ɿʍʖʑʉʐʆ� ʃɲɿ� ɶɿɲ� ʉʋʉɿɲɷɼʋʉʏɸ� ɳʄʄɻ� ɲʇʀɲ� ʋʉʐ� ʏʐʖʊʆ� ʋʌʉʃʑʗɸɿ� ɲʋʊ� ʏɻʆ�
ɸʔɲʌʅʉɶɼ� ʏʘʆ� ʍʐʅɴɳʍɸʘʆ� ;ʋ͘ʖ͘� ʋʌʊʍʏɿʅʉ͕� ʃʄʋͿ͘� Ȱʋɲɿʏʉʑʅɸʆɲ� ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ� ɶɿɲ� ʏɻʆ� ʋʄɻʌʘʅɼ� ʏʉʐ�
ʋʌʉʅɻɽɸʐʏɼ�ɸʀʆɲɿ͗�

ɲͿ�Ɉɿʅʉʄʊɶɿʉ�Ʌɲʌʉʖɼʎ�ɉʋɻʌɸʍɿʙʆ�ʐʋɹʌ�ʏɻʎ�ɉʋɻʌɸʍʀɲʎ͘�

ɴͿ� Ʌʌʘʏʊʃʉʄʄʉ� ʉʌɿʍʏɿʃɼʎ� ʋɲʌɲʄɲɴɼʎ� ʏʉʐ� ʏʅɼʅɲʏʉʎ� ʋʉʐ� ɲʔʉʌɳ� ɻ� ʋʄɻʌʘʅɼ� ʏɻʎ� ʐʋɻʌɸʍʀɲʎ� ɲʋʊ� ʏɻʆ�
ɲʌʅʊɷɿɲ�ȵʋɿʏʌʉʋɼ�ʋɲʌɲʄɲɴɼʎ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɳʌɽʌʉ�Ϯϭϵ͘�

ɶͿ�Ɉɸʖʆɿʃɼ�ɹʃɽɸʍɻ�ʅɸ�ʔʘʏʉɶʌɲʔʀɸʎ�ʋʌɿʆ͕�ʃɲʏɳ�ʃɲɿ�ʅɸʏɳ�ʏɻʆ�ʐʄʉʋʉʀɻʍɻ�ʏʉʐ�ɹʌɶʉʐ�

ɷͿ�Ʌɿʍʏʉʋʉɿɻʏɿʃɳ�ʋɲʌɲʄɲɴɼʎ�ɲʋʉɴʄɼʏʘʆ͕�ɷɸʄʏʀɲ�ɲʋʉʍʏʉʄɼʎ͕�ɺʐɶʉʄʊɶɿɲ͕�ɹʆʏʐʋɲ�ɲʆɲɶʆʙʌɿʍɻʎ�ɲʋʉɴʄɼʏʘʆ�

ɸͿ�ȿʉɿʋɳ͕�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ͕�ɷɿʃɲɿʉʄʉɶɻʏɿʃɳ͘�
ʃɲɽʙʎ� ʃɲɿ� ʃɳɽɸ� ɳʄʄʉʐ� ɷɿʃɲɿʉʄʉɶɻʏɿʃʉʑ� ʋʉʐ� ʏʐʖʊʆ� ɼɽɸʄɸ� ɺɻʏɻɽɸʀ� ɲʋʊ� ʏɿʎ� ɲʌʅʊɷɿɸʎ� ʐʋɻʌɸʍʀɸʎ� ʋʉʐ�
ɷɿɸʆɸʌɶʉʑʆ�ʏʉʆ�ɹʄɸɶʖʉ�ʃɲɿ�ʏɻʆ�ʋʄɻʌʘʅɼ͘�

ȸ� ɸʇʊʔʄɻʍɻ� ʏʉʐ� ʏɿʅʉʄʉɶʀʉʐ� ɽɲ� ɶʀʆɸɿ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɻ� ɷɿɲɷɿʃɲʍʀɲ� ʋʉʐ� ʋʌʉɴʄɹʋɸʏɲɿ� ʍʏʉ� ʆ͘� ϰϮϳϬͬϮϬϭϰ�
ͨȰʌʖɹʎ� ɷɻʅʉʍɿʉʆʉʅɿʃɼʎ� ɷɿɲʖɸʀʌɿʍɻʎ� ʃɲɿ� ɸʋʉʋʏɸʀɲʎ� ;ɸʆʍʘʅɳʏʘʍɻ� ʏɻʎ� Ƀɷɻɶʀɲʎ� ϮϬϭϭͬϴϱͬȵȵͿ� Ͳ� ɷɻʅʊʍɿʉ�
ʄʉɶɿʍʏɿʃʊ� ʃɲɿ� ɳʄʄɸʎ� ɷɿɲʏɳʇɸɿʎ͕ͩ� ʊʋʘʎ� ʏʌʉʋʉʋʉɿɼɽɻʃɸ� ʃɲɿ� ɿʍʖʑɸɿ͕� ʍɸ� ʍʐʆɷʐɲʍʅʊ� ʅɸ� ʏʉ� ʆ͘� ϰϰϰϲͬϮϬϭϲ�
ͨɅʏʘʖɸʐʏɿʃʊʎ� Ⱦʙɷɿʃɲʎ͕� ȴɿʉɿʃɻʏɿʃɼ�ȴɿʃɲɿʉʍʑʆɻ͕� ɈɹʄɻͲɅɲʌɳɴʉʄɲ͕�Ƀɿʃɸɿʉɽɸʄɼʎ�ɲʋʉʃɳʄʐʗɻ�ʔʉʌʉʄʉɶɻʏɹɲʎ�
ʑʄɻʎ� ʋɲʌɸʄɽʊʆʏʘʆ� ɸʏʙʆ͕� ȸʄɸʃʏʌʉʆɿʃɹʎ� ʍʐʆɲʄʄɲɶɹʎ͕� Ɉʌʉʋʉʋʉɿɼʍɸɿʎ� ʏʉʐ� ʆ͘� ϰϮϳϬͬϮϬϭϰ� ʃɲɿ� ʄʉɿʋɹʎ�
ɷɿɲʏɳʇɸɿʎͩ�;ɌȵȾ�ϮϰϬͬȰͬϮϮͲϭϮͲϮϬϭϲͿ͘�

Ɉʉ�ʏɿʅʉʄʊɶɿʉ�ɽɲ�ʋɲʌɲɷʉɽɸʀ�ɲʋʊ�ʏʉʆ�ɲʆɳɷʉʖʉ�ʍʏɻ�ȴɿɸʑɽʐʆʍɻ�Ʌɸʌɿɴɳʄʄʉʆʏʉʎ�ʃɲɿ�ɍʘʌɿʃʉʑ�ɇʖɸɷɿɲʍʅʉʑ�ʏɻʎ�
Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ� Ȱʏʏɿʃɼʎ͕� ʍʏʉʆ� ϭʉ� ʊʌʉʔʉ͕� ɸʋʀ� ʏɻʎ� ȿɸʘʔ͘� ɀɸʍʉɶɸʀʘʆ� Ϯϯϵ͕� Ɉ͘Ⱦ͘� ϭϱϰϱϭ͕� Ɂɹʉ�
Ɏʐʖɿʃʊ͘�
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Ɉʉʆ�ɲʆɳɷʉʖʉ�ɴɲʌʑʆʉʐʆ�ʉɿ�ʐʋɹʌ�ʏʌʀʏʘʆ�ʃʌɲʏɼʍɸɿʎ͕�ʘʎ�ʃɲɿ�ʃɳɽɸ�ɳʄʄɻ�ɸʋɿɴɳʌʐʆʍɻ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�ʃɸʀʅɸʆɻ�
ʆʉʅʉɽɸʍʀɲ͕�ʅɻ�ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ�Ɍ͘Ʌ͘Ȱ͕͘�ɶɿɲ�ʏɻʆ�ʋɲʌʉʖɼ�ʏʘʆ�ʐʋɻʌɸʍɿʙʆ�ʍʏʉʆ�ʏʊʋʉ�ʃɲɿ�ʅɸ�ʏʉʆ�ʏʌʊʋʉ�
ʋʉʐ�ʋʌʉɴʄɹʋɸʏɲɿ�ʍʏɲ�ɹɶɶʌɲʔɲ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�Ȼɷʀʘʎ�ɴɲʌʑʆɸʏɲɿ�ʅɸ�ʏɿʎ�ɲʃʊʄʉʐɽɸʎ�ʃʌɲʏɼʍɸɿʎ͗��

ɲͿ� Ⱦʌɳʏɻʍɻ� Ϭ͕Ϭϲй͕� ʐʋɹʌ� ʏɻʎ� ȵʆɿɲʀɲʎ� Ȱʆɸʇɳʌʏɻʏɻʎ� Ȱʌʖɼʎ� ȴɻʅʉʍʀʘʆ� ɇʐʅɴɳʍɸʘʆ� ;ɳʌɽʌʉ� ϰ� Ɂ͘ϰϬϭϯͬϮϬϭϭ͕�
ʊʋʘʎ�ɿʍʖʑɸɿͿ͕�ɻ�ʉʋʉʀɲ�ɸʋɿɴɳʄʄɸʏɲɿ�ɸʋʀ�ʏɻʎ�ɲʇʀɲʎ�ʃɳɽɸ�ʋʄɻʌʘʅɼʎ�ʋʌʉ�ʔʊʌʘʆ�ʃɲɿ�ʃʌɲʏɼʍɸʘʆ�ʏɻʎ�ɲʌʖɿʃɼʎ͕�
ʃɲɽʙʎ�ʃɲɿ�ʃɳɽɸ�ʍʐʅʋʄɻʌʘʅɲʏɿʃɼʎ�ʍʑʅɴɲʍɻʎ͘�

ɴͿ�Ⱦʌɳʏɻʍɻ�ʑʗʉʐʎ�Ϭ͕Ϭϲй͕�ʐʋɹʌ�ʏɻʎ�Ȱʌʖɼʎ�ȵʇɹʏɲʍɻʎ�Ʌʌʉɷɿʃɲʍʏɿʃʙʆ�Ʌʌʉʍʔʐɶʙʆ͕�ɻ�ʉʋʉʀɲ�ɸʋɿɴɳʄʄɸʏɲɿ�ɸʋʀ�
ʏɻʎ� ʍʐʆʉʄɿʃɼʎ� ɲʇʀɲʎ� ʃɳɽɸ� ɲʌʖɿʃɼʎ͕� ʏʌʉʋʉʋʉɿɻʏɿʃɼʎ� ɼ� ʍʐʅʋʄɻʌʘʅɲʏɿʃɼʎ� ʍʑʅɴɲʍɻʎ� ʋʌʉ� ʔʊʌʘʆ� ʃɲɿ�
ʃʌɲʏɼʍɸʘʆ͘� ȵʋʀʍɻʎ� ɸʋɿɴɳʄʄɸʏɲɿ� ɸʋʀ� ʏɻʎ� ɲʇʀɲʎ� ʃɳɽɸ� ɸʀɷʉʐʎ� ɷɿʃɲɿʙʅɲʏʉʎ� ʋʌʉɲɿʌɹʍɸʘʎ͕� ʋʌʉ� ʔʊʌʘʆ� ʃɲɿ�
ʃʌɲʏɼʍɸʘʆ͘�

Ƀɿ�ɲʆʘʏɹʌʘ�ʐʋɹʌ�ʏʌʀʏʘʆ�ʃʌɲʏɼʍɸɿʎ�ʐʋʊʃɸɿʆʏɲɿ�ʍʏʉ�ɸʃɳʍʏʉʏɸ�ɿʍʖʑʉʆ�ɲʆɲʄʉɶɿʃʊ�ʏɹʄʉʎ�ʖɲʌʏʉʍɼʅʉʐ�ϯй�ʃɲɿ�
ʍʏɻʆ�ɸʋ͛�ɲʐʏʉʑ�ɸɿʍʔʉʌɳ�ʐʋɹʌ�ɃȳȰ�ϮϬй͘�

ɶͿ�Ⱦɳɽɸ�ɳʄʄɻ�ɸʆ�ɿʍʖʑ�ʃʌɳʏɻʍɻ�ʃɲʏɳ�ʏɻʆ�ɸʃʃɲɽɳʌɿʍɻ�ʏʘʆ�ʏɿʅʉʄʉɶʀʘʆ͘�

ɀɸ� ʃɳɽɸ� ʋʄɻʌʘʅɼ� ɽɲ� ɶʀʆɸʏɲɿ� ɻ� ʋʌʉɴʄɸʋʊʅɸʆɻ� ɲʋʊ� ʏɻʆ� ʃɸʀʅɸʆɻ� ʆʉʅʉɽɸʍʀɲ� ʋɲʌɲʃʌɳʏɻʍɻ� ʔʊʌʉʐ�
ɸɿʍʉɷɼʅɲʏʉʎ�ɲʇʀɲʎ�ϴй�ɸʋʀ�ʏʉʐ�ʃɲɽɲʌʉʑ�ʋʉʍʉʑ͘�

Ƀɿ�ʃʌɲʏɼʍɸɿʎ�ʐʋɹʌ�ʏʌʀʏʘʆ�ɴɲʌʑʆʉʐʆ�ʏʉʆ�ɲʆɳɷʉʖʉ͕�ʉ�ɷɸ�Ɍ͘Ʌ͘Ȱ͘�ɴɲʌʑʆɸɿ�ʏʉ�ȴɻʅʊʍɿʉ�ʃɲɿ�ɽɲ�ɲʋʉɷʀɷɸʏɲɿ�ɲʋʊ�
ʏʉʆ�ɲʆɳɷʉʖʉ͘�

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʋʉʐ�ɶʀʆɸɿ�ʏʌʉʋʉʋʉʀɻʍɻ�ʏʘʆ�ʋɲʌɲʋɳʆʘ�ʃʌɲʏɼʍɸʘʆ͕�ʉ�ɲʆɳɷʉʖʉʎ�ɸʋɿɴɲʌʑʆɸʏɲɿ�ʍʑʅʔʘʆɲ�ʅɸ�
ʏɿʎ�ʆɹɸʎ�ɷɿɲʏɳʇɸɿʎ͘�

ȸ� ʍʐʆʉʄɿʃɼ� ɷɲʋɳʆɻ� ʏɻʎ� ʐʋɻʌɸʍʀɲʎ� ɴɲʌʑʆɸɿ� ʏʉʆ� ʏɲʃʏɿʃʊ� ʋʌʉʒʋʉʄʉɶɿʍʅʊ� ʏɻʎ� Ȱ͘ȴ͘Ȱ͘� ʃɲɿ� ʍʐɶʃɸʃʌɿʅɹʆɲ�
ʐʋɳʌʖɸɿ�ɻ�ʐʋ͛�ɲʌɿɽ͘�ʋʌʘʏ͘�ϰϲϮϯͬϰϲϯͬϮϱͲϬϭͲϮϬϭϵ�ɲʋʊʔɲʍɻ�ɷɹʍʅɸʐʍɻʎ�ʋʀʍʏʘʍɻʎ�ʉɿʃʉʆʉʅɿʃʉʑ�ɹʏʉʐʎ�ϮϬϭϵ͕�
ʅɸ�ɲͬɲ�ʃɲʏɲʖʙʌɿʍɼʎ�ʏɻʎ�ʍʏʉ�ɴɿɴʄʀʉ�ȵɶʃʌʀʍɸʘʆ�ʃɲɿ�ȵʆʏʉʄʙʆ�Ʌʄɻʌʘʅɼʎ�ʏɻʎ�ɉʋɻʌɸʍʀɲʎ�ʅɲʎ͗�ϭϭϰϰϴ͕�ɶɿɲ�ʏɻ�
ɷɿɸʆɹʌɶɸɿɲ� ʍʐʆʉʋʏɿʃʉʑ� ɷɿɲɶʘʆɿʍʅʉʑ� ɶɿɲ� ʏɻʆ� ʋɲʌʉʖɼ� ʐʋɻʌɸʍɿʙʆ� ɲʔɲʀʌɸʍɻʎ� Ͳ� ɲʋʉʇɼʄʘʍɻʎ� ʋɲʌɳʆʉʅʘʆ�
ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� ʃɲɿ� ɸʋɿɶʌɲʔʙʆ� ʍʏɲ� ʊʌɿɲ� ʏɻʎ� Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ� ȴɿʉʀʃɻʍɻʎ� Ȱʏʏɿʃɼʎ� ʑʗʉʐʎ�
ϯϲ͘ϬϬϬ͕ϬϬΦ�ʍʏʉʆ�Ɍʉʌɹɲ�ϭϵϬϭ�ȵɿɷ͘�Ɍʉʌɹɲ�ϵϵϵͲϬϭ�ȿʉɶɲʌɿɲʍʅʊʎ�ϮϰϮϬϵϴϵϬϬϭ�;ȰȴȰ͗�ɏɂϵȸɃɆϭȾͲϮȴϭͿ͘�

ȰɆȺɆɃ�ϱʉ͗�ȰɅȰȻɈȸɇȵȻɇ�ʹ�ɈȵɍɁȻȾȵɇ�ɅɆɃȴȻȰȳɆȰɌȵɇ�ʹ�ɉɅɃɍɆȵɏɇȵȻɇ�ȰɁȰȴɃɍɃɉ��

Ƀ�ɲʆɳɷʉʖʉʎ�ɽɲ�ʍʐʆɸʌɶɳɺɸʏɲɿ�ʅɸ�ʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ɶɿɲ�ʏɻʆ�ʏɼʌɻʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�

ϭ͘�Ƀ�ɲʆɳɷʉʖʉʎ�ɷɸʍʅɸʑɸʏɲɿ͗��

/͘ �ʆɲ� ʏɻʌɸʀ�ʃɲɿ�ʆɲ�ɸʇɲʃʉʄʉʐɽɼʍɸɿ�ʆɲ� ʏɻʌɸʀ�ʃɲʏɳ� ʏɻʆ�ɸʃʏɹʄɸʍɻ� ʏɻʎ�ʍʑʅɴɲʍɻʎ͕� ʏɿʎ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏʉʐ�
ʋʉʐ� ɲʋʉʌʌɹʉʐʆ� ɲʋʊ� ʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏɻʎ� ʋɸʌɿɴɲʄʄʉʆʏɿʃɼʎ͕� ʃʉɿʆʘʆɿʃʉɲʍʔɲʄɿʍʏɿʃɼʎ� ʃɲɿ� ɸʌɶɲʏɿʃɼʎ�
ʆʉʅʉɽɸʍʀɲʎ͕� ʋʉʐ� ɹʖʉʐʆ� ɽɸʍʋɿʍʏɸʀ� ʅɸ� ʏʉ� ɷʀʃɲɿʉ� ʏɻʎ� ȶʆʘʍɻʎ͕� ʏʉ� ɸɽʆɿʃʊ� ɷʀʃɲɿʉ͕� ʍʐʄʄʉɶɿʃɹʎ�
ʍʐʅɴɳʍɸɿʎ� ɼ� ɷɿɸɽʆɸʀʎ� ɷɿɲʏɳʇɸɿʎ� ʋɸʌɿɴɲʄʄʉʆʏɿʃʉʑ͕� ʃʉɿʆʘʆɿʃʉʑ� ʃɲɿ� ɸʌɶɲʏɿʃʉʑ� ɷɿʃɲʀʉʐ͕� ʉɿ� ʉʋʉʀɸʎ�
ɲʋɲʌɿɽʅʉʑʆʏɲɿ�ʍʏʉ�Ʌɲʌɳʌʏɻʅɲ�ɍ�ʏʉʐ�Ʌʌʉʍɲʌʏɼʅɲʏʉʎ�Ȱ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘���

//͘ ʆɲ� ɸʔɲʌʅʊɺɸɿ� ʃɲʏɳ� ʏɻʆ� ɸʃʏɹʄɸʍɻ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏɻʎ� ʆʉʅʉɽɸʍʀɲʎ� ʋɸʌʀ� ʐɶɸʀɲʎ� ʃɲɿ�
ɲʍʔɳʄɸɿɲʎ� ʏʘʆ� ɸʌɶɲɺʉʅɹʆʘʆ� ʃɲɿ� ʋʌʊʄɻʗɻʎ� ʏʉʐ� ɸʋɲɶɶɸʄʅɲʏɿʃʉʑ� ʃɿʆɷʑʆʉʐ͕� ʃɲɽʙʎ� ʃɲɿ� ʆɲ�
ʍʐʅʅʉʌʔʙʆɸʏɲɿ�ʅɸ�ʊʄʉʐʎ�ʏʉʐʎ�ʍʖɸʏɿʃʉʑʎ�ʃɲʆʉʆɿʍʅʉʑʎ�ʃɲɿ�ʏɿʎ�ɲʍʏʐʆʉʅɿʃɹʎ�ɷɿɲʏɳʇɸɿʎ͘�ȸ�ɲʆʘʏɹʌʘ�
ʐʋʉʖʌɹʘʍɻ�ɿʍʖʑɸɿ�ʃɲɿ�ɶɿɲ�ʏʉ�ʋʌʉʍʘʋɿʃʊ�ʏɻʎ�ɉʋɻʌɸʍʀɲʎ�ʃɲɿ�ʍɸ�ʃɳɽɸ�ɳʄʄʉ�ʋʌʊʍʘʋʉ�ʋʉʐ�ɴʌʀʍʃɸʏɲɿ�
ʍʏʉ� ʖʙʌʉ� ʏʉʐ� Ȱʆʏɿʃɸɿʅɹʆʉʐ� ʃɲɿ� ʍʏʉʐʎ� ʉʋʉʀʉʐʎ� ʖʉʌɻɶʉʑʆʏɲɿ� ʏɲ� ɲʋɲɿʏʉʑʅɸʆɲ� ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ�
ɸʌɶɲʍʀɲʎ͕� ɲʏʉʅɿʃɳ� ʃɲɿ� ʉʅɲɷɿʃɳ� ɸʔʊɷɿɲ� ʋʌʉʍʏɲʍʀɲʎ� ʃɲɿ� ɸʌɶɲʄɸʀɲ� ɶɿɲ� ɲʍʔɲʄɼ� ɸʌɶɲʍʀɲ͕� ʊʋʘʎ�
ʃʌɳʆɻ͕� ɶʐɲʄɿɳ͕� ɶɳʆʏɿɲ� ʃʄʋ͘͘� Ⱦɲʏɳ� ʏɻʆ� ʏʐʖʊʆ� ɸʃʏɹʄɸʍɻ� ʆʐʖʏɸʌɿʆɼʎ� ɸʌɶɲʍʀɲʎ� ʉ� Ȱʆɳɷʉʖʉʎ�
ʐʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ʋɲʌɳʍʖɸɿ�ʏʉʆ�ɲʋɲɿʏʉʑʅɸʆʉ�ʔʘʏɿʍʅʊ�ɶɿɲ�ʏɻʆ�ɲʍʔɳʄɸɿɲ�ʏʉʐ�ʋʌʉʍʘʋɿʃʉʑ�ʃɲɿ�ʃɳɽɸ�
ʏʌʀʏʉʐ͘� ȸ� ʏɼʌɻʍɻ� ʏʘʆ� ɸʆ� ʄʊɶʘ� ʐʋʉʖʌɸʙʍɸʘʆ� ɸʄɹɶʖɸʏɲɿ� ʃɲɿ� ɴɸɴɲɿʙʆɸʏɲɿ� ɲʋʊ� ʏɲ� ʊʌɶɲʆɲ� ʋʉʐ�
ɸʋɿɴʄɹʋʉʐʆ� ʏɻʆ� ɸʃʏɹʄɸʍɻ� ʏʘʆ� ɷɻʅʉʍʀʘʆ� ʍʐʅɴɳʍɸʘʆ� ʃɲɿ� ʏɿʎ� ɲʌʅʊɷɿɸʎ� ɷɻʅʊʍɿɸʎ� ɲʌʖɹʎ� ʃɲɿ�
ʐʋɻʌɸʍʀɸʎ�ʋʉʐ�ɸʆɸʌɶʉʑʆ�ɸʆʏʊʎ�ʏʘʆ�ʉʌʀʘʆ�ʏɻʎ�ɸʐɽʑʆɻʎ�ʃɲɿ�ʏɻʎ�ɲʌʅʉɷɿʊʏɻʏɳʎ�ʏʉʐʎ͘��

///͘ ʊʏɿ�ɸʀʆɲɿ�ʐʋɸʑɽʐʆʉʎ�ɲͿ�ʙʍʏɸ�ʅɻʖɲʆɼʅɲʏɲ�ʃɲɿ�ʋʌʉʍʘʋɿʃʊ�ʆɲ�ʔɹʌʉʐʆ�ʏɿʎ�ɲʋɲʌɲʀʏɻʏɸʎ�ʃɲɿ�ʆʊʅɿʅɸʎ�
ɳɷɸɿɸʎ͕�ɴͿ�ʆɲ�ɸʔɲʌʅʊɺɸɿ�ɳʅɸʍɲ�ʏɲ�ʅɹʏʌɲ�ɲʍʔɲʄɸʀɲʎ�ʃɲɿ�ʐɶɿɸɿʆɼʎ�ʋʉʐ�ʋʌʉɴʄɹʋʉʆʏɲɿ�ɲʋʊ�ʏɿʎ�ʍʖɸʏɿʃɹʎ�
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ɷɿɲʏɳʇɸɿʎ� ;Ɂ͘ϭϱϲϴͬϴϱ͕� Ʌ͘ȴ͘ϭϳͬϵϲ͕� Ʌ͘ȴ͘ϭϵͬϵϲ͕� Ʌ͘ȴ͘Ϯϵϰͬϴϴ͕� Ʌ͘ȴϯϬϱͬϵϲ͕� Ɂ͘ϭϯϵϲͬϴϯ͕� Ʌ͘ȴ͘ϰϰϳͬϳϱ͕�
Ʌ͘ȴ͘ϳϳϴͬϴϬ͕�Ʌ͘ȴ͘ϭϬϳϯͬϴϭ͕�Ɂ͘ϭϰϯϬͬϴϰ͕�Ʌ͘ȴ͘ϯϵϱͬϵϰ͕�Ʌ͘ȴ͘ϯϵϲͬϵϰ͕�Ʌ͘ȴ͘ϯϵϳͬϵϰ͕�Ʌ͘ȴ͘ϯϵϵͬϵϰ͕�Ʌ͘ȴ͘ϭϬϱͬϵϱ͕�
Ʌ͘ȴ͘ϳϳͬϵϯ͕�Ʌ͘ȴ͘ϮϭϮͬϬϲ͕�Ʌ͘ȴ͘ϭϰϵͬϬϲͿ͕�ʃɲɽʙʎ�ʃɲɿ�ɶɿɲ�ʏɻʆ�ɲʍʔɳʄɿʍɻ�ʃɲʏɳ�ʋɲʆʏʊʎ�ʃɿʆɷʑʆʉʐ�ʐʄɿʃʉʑ�ʃɲɿ�
ɹʅʗʐʖʉʐ�ʋʌʉʍʘʋɿʃʉʑ�ʋʉʐ�ɽɲ�ʖʌɻʍɿʅʉʋʉɿɻɽɸʀ�ʃɲɿ�ɶͿ�ɶɿɲ�ʉʋʉɿʉɷɼʋʉʏɸ�ɲʏʑʖɻʅɲ�ʅɻʖɲʆɻʅɳʏʘʆ�ʃɲɿ�
ʋʌʉʍʘʋɿʃʉʑ͘�

/s͘ ʆɲ�ʅɸʌɿʅʆɳ�ɶɿɲ�ʏɻʆ�ɹɶʃɲɿʌɻ�ɹʃɷʉʍɻ�ʏʘʆ�ɲʋɲɿʏʉʑʅɸʆʘʆ�ɲʋʊ�ʏʉʆ�ʆʊʅʉ�ɲɷɸɿʙʆ�ʃɲɿ�ɸɶʃʌʀʍɸʘʆ�ɶɿɲ�ʏɻʆ�
ɸʃʏɹʄɸʍɻ�ʏʘʆ�ɸʌɶɲʍɿʙʆ͘�

s͘ ʆɲ�ʄɲʅɴɳʆɸɿ�ʊʄɲ�ʏɲ�ɲʆɲɶʃɲʀɲ�ʅɹʏʌɲ�ʍɼʅɲʆʍɻʎ�ɸʃʏɸʄʉʑʅɸʆʘʆ�ɸʌɶɲʍɿʙʆ�ʊʋʘʎ�ʋʌʉɴʄɹʋʉʆʏɲɿ�ɲʋʊ�
ʏʉʆ�Ⱦʙɷɿʃɲ�Ƀɷɿʃɼʎ�Ⱦʐʃʄʉʔʉʌʀɲʎ�ʃɲɿ�ʏɿʎ�Ɉɸʖʆɿʃɹʎ�Ʌʌʉɷɿɲɶʌɲʔɹʎ�ɇɼʅɲʆʍɻʎ�ȵʃʏɸʄʉʑʅɸʆʘʆ�Ƀɷɿʃʙʆ�
ȶʌɶʘʆ�ɸʆʏʊʎ�ʃɲɿ�ɸʃʏʊʎ�ʃɲʏʉɿʃɻʅɹʆʘʆ�ʋɸʌɿʉʖʙʆ�ʃɲɿ�ɿʍʖʑʉʐʆ�ʍɼʅɸʌɲ͘�

s/͘ ʊʏɿ�ʃɲɽ͛�ʊʄɻ� ʏɻ�ɷɿɳʌʃɸɿɲ� ʏɻʎ�ɷɿɲɶʘʆɿʍʏɿʃɼʎ�ɷɿɲɷɿʃɲʍʀɲʎ͕�ɲʄʄɳ�ʃɲɿ�ʃɲʏɳ� ʏʉ�ʍʏɳɷɿʉ�ɸʃʏɹʄɸʍɻʎ� ʏɻʎ�
ʍʑʅɴɲʍɻʎ͕�ɲʄʄɳ�ʃɲɿ�ʅɸʏɳ�ʏɻ�ʄɼʇɻ�ɼ�ʄʑʍɻ�ɲʐʏɼʎ͕�ʆɲ�ʏɻʌɼʍɸɿ�ɸʅʋɿʍʏɸʐʏɿʃɳ�ʃɲɿ�ʆɲ�ʅɻ�ɶʆʘʍʏʉʋʉɿɼʍɸɿ�
ʍɸ� ʏʌʀʏʉʐʎ� ;ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʘʆ� ʏʘʆ� ɸʃʋʌʉʍʙʋʘʆ� ʏʉʐ� ɸʄʄɻʆɿʃʉʑ� ʃɲɿ� ɷɿɸɽʆʉʑʎ� ɈʑʋʉʐͿ͕� ʖʘʌʀʎ�
ʏɻʆ� ʋʌʉɻɶʉʑʅɸʆɻ� ɹɶɶʌɲʔɻ� ʍʐɶʃɲʏɳɽɸʍɻ� ʏɻʎ� Ȱʆɲɽɹʏʉʐʍɲʎ� Ȱʌʖɼʎ͕� ʉʋʉɿɲɷɼʋʉʏɸ� ɹɶɶʌɲʔɲ� ɼ�
ʋʄɻʌʉʔʉʌʀɸʎ� ʋʉʐ� ɽɲ� ʋɸʌɿɹʄɽʉʐʆ� ʍɸ� ɶʆʙʍɻ� ʏʉʐ� ʃɲʏɳ� ʏɻʆ� ɸʃʏɹʄɸʍɻ� ʏʘʆ� ʐʋɻʌɸʍɿʙʆ� ʃɲɿ� ʏɻʆ�
ɸʃʋʄɼʌʘʍɻ�ʏʘʆ�ʐʋʉʖʌɸʙʍɸʙʆ�ʏʉʐ�ʃɲɿ�ʊʏɿ�ɽɲ�ʄɲʅɴɳʆɸɿ�ʏɲ�ʃɲʏɳʄʄɻʄɲ�ʅɹʏʌɲ�ɶɿɲ�ʆɲ�ɷɿɲʔʐʄɳʇɸɿ�ʏɻʆ�
ɸʅʋɿʍʏɸʐʏɿʃʊʏɻʏɲ�ʏʘʆ�ʋʄɻʌʉʔʉʌɿʙʆ�ʋʉʐ�ɹʖʉʐʆ�ʖɲʌɲʃʏɻʌɿʍɽɸʀ�ʘʎ�ʏɹʏʉɿɸʎ͘��

s//͘ ʆɲ� ʅɻʆ� ʋʌʉɴɲʀʆɸɿ� ʍɸ� ɷɻʅʊʍɿɸʎ� ɷɻʄʙʍɸɿʎ� ʍʖɸʏɿʃɳ� ʅɸ� ʏʉ� ʍʐʅɴɲʏɿʃʊ� ɲʆʏɿʃɸʀʅɸʆʉ͕� ʖʘʌʀʎ� ʏɻʆ�
ʋʌʉɻɶʉʑʅɸʆɻ� ʍʐʆɲʀʆɸʍɻ� ʏɻʎ� Ȱʆɲɽɹʏʉʐʍɲʎ� Ȱʌʖɼʎ͕� ʉʑʏɸ� ʆɲ� ʍʐʅʅɸʏɹʖɸɿ� ʍɸ� ɷʌɲʍʏɻʌɿʊʏɻʏɸʎ�
ɲʍʐʅɴʀɴɲʍʏɸʎ�ʅɸ�ʏɿʎ�ʐʋʉʖʌɸʙʍɸɿʎ�ʏʉʐ�ɲʋɹʆɲʆʏɿ�ʍʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʃɲɿ�ʆɲ�ʅɻ�ɷɸʍʅɸʑɸɿ�ɲʐʏɼʆ�
ʅɸ�ʃɲʆɹʆɲ�ʏʌʊʋʉ͕�ʖʘʌʀʎ�ʏɻʆ�ʋʌʉɻɶʉʑʅɸʆɻ�ɶʌɲʋʏɼ�ʏɻʎ�ʍʐʆɲʀʆɸʍɻ͘�

s///͘ ɻ�ʐʋʉɴɲʄʄʊʅɸʆɻ�ʋʌʉʍʔʉʌɳ�ʏʉʐ�ɿʍʖʑɸɿ�ɶɿɲ�ɷɿɳʍʏɻʅɲ�ϭϮϬ�ɻʅɸʌʙʆ�ɲʋʊ�ʏɻʆ�ɸʋʊʅɸʆɻ�ʏɻʎ�ɷɿɸʆɹʌɶɸɿɲʎ�
ʏʉʐ�ɷɿɲɶʘʆɿʍʅʉʑ͘�

/y͘ ʋɲʌɲʅɹʆɸɿ�ʅʊʆʉʎ�ʃɲɿ�ɲʋʉʃʄɸɿʍʏɿʃɳ�ʐʋɸʑɽʐʆʉʎ�ɶɿɲ� ʏɻʆ�ɲʍʔɳʄɸɿɲ� ʏʘʆ�ɸʌɶɲɺʉʅɹʆʘʆ�ʍʏɲ�ɹʌɶɲ�ʃɲɿ�
ɸʀʆɲɿ�ɷɿʃɼ�ʏʉʐ�ɸʐɽʑʆɻ�ɼ�ʄɼʗɻ�ʏʘʆ�ɸʆɷɸɷɸɿɶʅɹʆʘʆ�ʃɲɿ�ʉʌɽʙʆ�ʅɹʏʌʘʆ�ɲʍʔɲʄɸʀɲʎ�ʃɲɿ�ɻ�ʏɼʌɻʍɻ�ʏʘʆ�
ʍʖɸʏɿʃʙʆ�ʃɲʆʉʆɿʍʅʙʆ͘�

y͘ ʊʏɿ�ɶɿɲ�ɽɹʅɲʏɲ�ʋʌʊʄɻʗɻʎ�ɲʏʐʖɻʅɳʏʘʆ�ɿʍʖʑʉʐʆ�ɶɸʆɿʃɳ�ʊʍɲ�ʉʌʀɺʉʆʏɲɿ�ɲʋʊ�ʏɻʆ�ȵʄʄɻʆɿʃɼ�Ɂʉʅʉɽɸʍʀɲ�
ʃɲɿ� ʍɸ� ʋɸʌɿʋʏʙʍɸɿʎ� ʋʉʐ� ɷɸʆ� ʋʌʉɴʄɹʋʉʆʏɲɿ� ɲʋʊ� ɲʐʏɼ� ɽɲ� ɸʔɲʌʅʊɺʉʆʏɲɿ� ʉɿ� ɷɿɸɽʆɸʀʎ� ʃɲʆʉʆɿʍʅʉʀ�
ʋʌʊʄɻʗɻʎ�ɲʏʐʖɻʅɳʏʘʆ͘�

Ϯ͘ Ƀɿ� ʐʋɻʌɸʍʀɸʎ� ɲʔʉʌʉʑʆ� ʏɻʆ� ɲʔɲʀʌɸʍɻ� Ͳ� ɲʋʉʇɼʄʘʍɻ� ʋɲʌɳʆʉʅʘʆ� ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� Θ�
ɸʋɿɶʌɲʔʙʆ�ʍʏɲ�ʊʌɿɲ�ʏɻʎ�Ȱʋʉʃɸʆʏʌʘʅɹʆɻʎ�ȴɿʉʀʃɻʍɻʎ�Ȱʏʏɿʃɼʎ͕�ʏʉʆ�ʏɸʅɲʖɿʍʅʊ�ʏʉʐʎ�ʃɲɿ�ʏɻʆ�ʅɸʏɲʔʉʌɳ�
ʏʉʐʎ� ʍɸ� ɲɷɸɿʉɷʉʏɻʅɹʆʉʐʎ� ʖʙʌʉʐʎ� ɲʆɲʃʑʃʄʘʍɻʎ͘� ȵɿɷɿʃʊʏɸʌɲ� ʉɿ� ɸʌɶɲʍʀɸʎ� ʋʉʐ� ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ�
ɲʋɲɿʏɸʀʏɲɿ�ʆɲ�ɸʃʏɸʄɸʍʏʉʑʆ�ɶɿɲ�ʆɲ�ʋɸʌɲɿʘɽɸʀ�ɻ�ʘʎ�ɳʆʘ�ɸʌɶɲʍʀɲ�ɸʀʆɲɿ͗

/͘ ɸʆʏʉʋɿʍʅʊʎ� ʃɲɿ� ɸʋɿɴɸɴɲʀʘʍɻʎ� ɽɹʍɻʎ� ʏʉʐ� ʋʄɲɿʍʀʉʐ� ʃɲɿ� ʋʄɼʌɻʎ� ʋʌʉʍɷɿʉʌɿʍʅʊʎ� ʏʘʆ� ʋɿɽɲʆʙʆ�
ʃɿʆɷʑʆʘʆ͕� ʃɲɽʉʌɿʍʅʊʎ� ʊʄʘʆ� ʏʘʆ� ɲʋɲʌɲʀʏɻʏʘʆ� ɸʆɸʌɶɸɿʙʆ� ɲʍʔɳʄɸɿɲʎ� ʃɲɿ� ʋʌʉʍʏɲʍʀɲʎ� ʃɲɽʙʎ� ʃɲɿ�
ɸʃʏʀʅɻʍɻ�ʏɻʎ�ʐʋɳʌʖʉʐʍɲʎ�ʃɲʏɳʍʏɲʍɻʎ͕�ʋʌʉʃɸɿʅɹʆʉʐ�ʋʌɿʆ�ʏɻʆ�ɹʆɲʌʇɻ�ʉʋʉɿɲʍɷɼʋʉʏɸ�ɸʌɶɲʍʀɲʎ͕�ʆɲ�
ɹʖʉʐʆ�ʉʄʉʃʄɻʌʘɽɸʀ�ʉɿ�ʃɲʏɳ�ʋɸʌʀʋʏʘʍɻ�ʏʐʖʊʆ�ɲʋɲɿʏʉʑʅɸʆɸʎ�ɸʆɹʌɶɸɿɸʎ͘�

//͘ ɸʔʊʍʉʆ�ɻ�ɷɿɲʔɻʅɿʍʏɿʃɼ�ʋɿʆɲʃʀɷɲ� Ͳ�ɸʋɿɶʌɲʔɼ�ɻʄɸʃʏʌʉɷʉʏɸʀʏɲɿ�ʆɲ�ʅɸʌɿʅʆɼʍɸɿ�ɶɿɲ�ʏɿʎ�ɲʋɲʌɲʀʏɻʏɸʎ�
ɸʆɹʌɶɸɿɸʎ�ɶɿɲ�ʏɻʆ�ɷɿɲʃʉʋɼ�ʏɻʎ�ʏʉʐ�ɻʄɸʃʏʌɿʃʉʑ�ʌɸʑʅɲʏʉʎ�ʃɲɿ�ʏɻʆ�ʄɼʗɻ�ʏʘʆ�ɲʋɲʌɲʀʏɻʏʘʆ�ʅɹʏʌʘʆ�
ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ɸʃʏɸʄɸʍʏɸʀ�ʅɸ�ɲʍʔɳʄɸɿɲ�ɻ�ɲʔɲʀʌɸʍɼ�ʏɻʎ͘�

///͘ ʆɲ� ʄɻʔɽʉʑʆ� ʊʄɲ� ʏɲ� ɲʋɲʌɲʀʏɻʏɲ� ʅɹʏʌɲ� ɲʍʔɳʄɸɿɲʎ͕� ʍɼʅɲʆʍɻʎ͕� ɲʍʔɲʄʉʑʎ� ʃʐʃʄʉʔʉʌʀɲʎ� ʃɲɿ�
ɸʌɶɲʍʀɲʎ�ʍʑʅʔʘʆɲ�ʅɸ�ʏɻʆ�ɿʍʖʑʉʐʍɲ�ʆʉʅʉɽɸʍʀɲ͘�

/s͘ ɻ�ʃɲɽɲʀʌɸʍɻ�ʏʘʆ�ɷɿɲʔɻʅɿʍʏɿʃʙʆ�ʋɿʆɲʃʀɷʘʆ�Ͳ�ɸʋɿɶʌɲʔʙʆ͕�ʉ�ʏɸʅɲʖɿʍʅʊʎ�ʏʉʐʎ�ʃɲɿ�ɻ�ʔʊʌʏʘʍɼ�ʏʉʐʎ�
ʍɸ� ʉʖɼʅɲʏɲ� ʅɸʏɲʔʉʌɳʎ� ɸʔʉɷɿɲʍʅɹʆɲ� ʅɸ� ʏɻʆ� ɲʋɲʌɲʀʏɻʏɻ� ɳɷɸɿɲ� ʍʐʄʄʉɶɼʎ� ʃɲɿ� ʅɸʏɲʔʉʌɳʎ� ʅɻ�
ɸʋɿʃʀʆɷʐʆʘʆ� ɲʋʉɴʄɼʏʘʆ͘� ȳɿɲ� ʏɻʆ� ɸʌɶɲʍʀɲ� ɲʐʏɼ� ɽɲ� ʖʌɻʍɿʅʉʋʉɿɻɽʉʑʆ� ʏɲ� ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ�
ɲʋɲɿʏʉʑʅɸʆɲ� ʅɹʍɲ� ;ʋ͘ʖ͘� ɶɸʌɲʆʉʔʊʌʉ� ʊʖɻʅɲ͕� ɿʃʌɿʙʅɲʏɲ͕� ɸʇʉʋʄɿʍʅʊʎ� ɶɿɲ� ʏʉʆ� ʏɸʅɲʖɿʍʅʊ� ʏʘʆ�
ʋʄɲɿʍʀʘʆ�ʃʄʋ͘Ϳ��

s͘ ɶɿɲ� ʏɿʎ� ɷɿɲʔɻʅɿʍʏɿʃɹʎ� ɸʋɿɶʌɲʔɹʎ� ɸʋʀ� ɸɷɳʔʉʐʎ͕� ʃɲɽɲʌɿʍʅʊʎ� ʏʉʐ� ɽɸʅɸʄʀʉʐ�ɲʋʊ� ɸʇɹʖʉʆʏɲ� ʍʏʉɿʖɸʀɲ�
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;ɴʄɼʏʌɲ�ʃʄʋ͘Ϳ�

s/͘ ɻ�ʅɸʏɲʔʉʌɳ�ʃɲɿ�ɷɿɳɽɸʍɻ�ʏʘʆ�ɲʋʉɴʄɼʏʘʆ�ʍɸ�ʃɲʏɳʄʄɻʄɻ�ʅʉʆɳɷɲ�ɲʆɲʃʑʃʄʘʍɻʎ�ʃɲɿ�ɻ�ʏɼʌɻʍɻ�ʏʘʆ�
ʋɲʌɲʍʏɲʏɿʃʙʆ� ʍʏʉɿʖɸʀʘʆ͘� Ȱʋɲɶʉʌɸʑɸʏɲɿ� ɻ� ʋʌʉʍʘʌɿʆɼ� ɲʋʉɽɼʃɸʐʍɻ� ʏʘʆ� ɲʋʉɴʄɼʏʘʆ� ɸʆʏʊʎ� ʏʘʆ�
ʉʖɻʅɳʏʘʆ�ʅɸʏɲʔʉʌɳʎ͘�

Ƀʌɶɲʆʘʏɿʃɳ

ϯ͘ ȳɿɲ�ʏɻʆ�ɸʑʌʐɽʅɻ�ʍʐʆɸʌɶɲʍʀɲ�ʅɸ�ʏɻʆ�ɉʋɻʌɸʍʀɲ� ͕�ʏʉʆ�ʍʐʆʏʉʆɿʍʅʊ�ʏʘʆ�ɲʋɲʌɲʀʏɻʏʘʆ�ɸʆɸʌɶɸɿʙʆ�ʃɲɿ�ʏɻʆ�
ɶʌɼɶʉʌɻ�ɷɿɸʃʋɸʌɲʀʘʍɻ�ʏʘʆ�ɺɻʏɻʅɳʏʘʆ�ʋʉʐ�ʏʐʖʊʆ�ʋʌʉʃʑʗʉʐʆ͕�ʉ�ɲʆɳɷʉʖʉʎ�ʉʌʀɺɸɿ�ʘʎ�ɸʃʋʌʊʍʘʋʊ�ʏʉʐ�
ʏʉʆͬʏɻʆ�ʃ͘�͙͙͙͙͙͙͙͙͕͘͘�ʋʌʉʃɸɿʅɹʆʉʐ�ʆɲ�ʋʌʉɴɲʀʆɸɿ�ʍɸ�ʍʖɸʏɿʃɼ�ɸʋɿʃʉɿʆʘʆʀɲ�ʅɸ� ʏʉʆ�ɸʃʋʌʊʍʘʋʉ�ʏɻʎ�
Ȱ͘ȴ͘Ȱ͘�

ϰ͘ Ɉʉ� ʋʌʉʍʘʋɿʃʊ� ʋʉʐ� ɽɲ� ɷɿɲʏɸɽɸʀ� ɲʋʊ� ʏʉʆ� ɲʆɳɷʉʖʉ� ɽɲ� ɸʃʏɸʄɹʍɸɿ� ʏʉ� ʍʑʆʉʄʉ� ʏʘʆ� ɸʌɶɲʍɿʙʆ� ʋʉʐ�
ɲʋɲɿʏʉʑʆʏɲɿ� ɶɿɲ� ʏɻʆ� ɲʔɲʀʌɸʍɻ� Ͳ� ʃɲɽɲʀʌɸʍɻ� ʏʘʆ� ɷɿɲʔɻʅɿʍʏɿʃʙʆ� ʋɿʆɲʃʀɷʘʆ� Ͳ� ɸʋɿɶʌɲʔʙʆ͕� ʏɻʆ�
ɲʋʉʍʐʆɲʌʅʉʄʊɶɻʍɻ� Ͳ� ʏɸʅɲʖɿʍʅʊ�ʏʉʐʎ͕�ʏɻʆ�ʔʊʌʏʘʍɼ�ʏʉʐʎ͕� ʏɻʆ�ʅɸʏɲʔʉʌɳ�ʏʉʐʎ�ʍɸ�ʃɲʏɳʄʄɻʄɻ�ʅʉʆɳɷɲ�
ɲʆɲʃʑʃʄʘʍɻʎ�ʃɲɿ�ʏɻʆ�ʏɼʌɻʍɻ�ʏʘʆ�ʋɲʌɲʍʏɲʏɿʃʙʆ�ʍʏʉɿʖɸʀʘʆ͘�

ϱ͘ Ƀ� ɲʆɳɷʉʖʉʎ� ɽɲ� ɷɿɸʐʃʉʄʑʆɸɿ� ʏɿʎ� ʅɸʏɲʃɿʆɼʍɸɿʎ� ʏʘʆ� ʐʋɲʄʄɼʄʘʆ� ʏɻʎ� ɉʋɻʌɸʍʀɲʎ� ɶɿɲ� ʏɿʎ� ɲʆɳɶʃɸʎ�
ʍʐʆʏʉʆɿʍʅʉʑ͕�ɸʋʀɴʄɸʗɻʎ�ʃɲɿ�ʋɲʌɲʄɲɴɼʎ��ʏʉʐ�ɲʆʏɿʃɸɿʅɹʆʉʐ�ʏɻʎ�ʋɲʌɸʖʊʅɸʆɻʎ�ʐʋɻʌɸʍʀɲʎ͘�

ϲ͘ Ƀɿ� ɸʌɶɲʍʀɸʎ� ɽɲ� ʋʌɲɶʅɲʏʉʋʉɿɻɽʉʑʆ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɿʎ� ɶɸʆɿʃɳ� ʋɲʌɲɷɸʃʏɹʎ� ʏɸʖʆɿʃɹʎ͕� ʅɸɽʊɷʉʐʎ͕�
ɷɿɲɷɿʃɲʍʀɸʎ�ʃɲɿ� ʏɸʖʆɿʃɳ�ʅɹʍɲ͕�ʃɲɽʙʎ�ʃɲɿ� ʏɿʎ� ɶʌɲʋʏɹʎ�ʃɲɿ�ʋʌʉʔʉʌɿʃɹʎ�ʉɷɻɶʀɸʎ�ʋʉʐ�ʅʋʉʌɸʀ� ʆɲ�ɷʀʆɸɿ�ɻ�
Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ͘�

ϳ͘ Ƀ� ɲʆɳɷʉʖʉʎ� ɷɿɲɽɹʏɸɿ� ʏʉʆ� ʃɲʏɳʄʄɻʄʉ� ɸʇʉʋʄɿʍʅʊ� ɶɿɲ� ʏɻʆ� ɲʔɲʀʌɸʍɻ� Ͳ� ʃɲɽɲʀʌɸʍɻ� ʏʘʆ� ɷɿɲʔɻʅɿʍʏɿʃʙʆ�
ʋɿʆɲʃʀɷʘʆ� Ͳ� ɸʋɿɶʌɲʔʙʆ͕� ʏɻʆ� ɲʋʉʍʐʆɲʌʅʉʄʊɶɻʍɻ� Ͳ� ʏɸʅɲʖɿʍʅʊ� ʏʉʐʎ͕� ʏɻʆ� ʔʊʌʏʘʍɼ� ʏʉʐʎ� ʃɲɿ� ʏɻʆ�
ʅɸʏɲʔʉʌɳ�ʏʉʐʎ͘��

ϴ͘ Ƀ�ɲʆɳɷʉʖʉʎ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ɷɿɲɽɹʏɸɿ�ʏɲ�ʃɲʏɳʄʄɻʄɲ�ʅɹʍɲ�;ʋɿʆɲʃʀɷɸʎ͕�ʔʘʏɸɿʆɳ�ʍɼʅɲʏɲ�ʃʄʋ͘Ϳ�ɸʋɿʍɼʅɲʆʍɻʎ�
ʃɲɿ� ɲʋɲɶʊʌɸʐʍɻʎ� ʋʌʉʍɹɶɶɿʍɻʎ� ɸʋɿʃʀʆɷʐʆʘʆ� ɽɹʍɸʘʆ͕� ʃɲɽʙʎ� ʃɲɿ� ʆɲ� ʔʌʉʆʏʀɺɸɿ� ɶɿɲ� ʏɻʆ� ʑʋɲʌʇɻ�
ɷɿɲɽɹʍɿʅʘʆ� ʔʉʌɻʏʙʆ� ʔɲʌʅɲʃɸʀʘʆ� ʋʌʙʏʘʆ� ɴʉɻɽɸɿʙʆ� ʃɲɿ� ʏʘʆ� ʏɻʄɸʔʙʆʘʆ� ɳʅɸʍɻʎ� ɲʆɳɶʃɻʎ�
;Ʌʐʌʉʍɴɸʍʏɿʃɼ�ɉʋɻʌɸʍʀɲ͕�Ⱦɹʆʏʌʉ�ȱʅɸʍɻʎ�Ȳʉɼɽɸɿɲʎ�ʃʄʋ͘Ϳ�ʍɸ�ʊʄɲ�ʏɲ�ʍʏɳɷɿɲ�ʏʘʆ�ɸʌɶɲʍɿʙʆ͘�ȵʋʀʍɻʎ�ɶɿɲ�
ʏɻʆ� ʋʌʉʍʏɲʍʀɲ� ʃɲɿ� ɲʆʏɿʅɸʏʙʋɿʍɻ� ʋʐʌʃɲɶɿʙʆ� ʍʏʉʐʎ� ʖʙʌʉʐʎ� ɸʃʏɹʄɸʍɻʎ� ʏʘʆ� ɸʌɶɲʍɿʙʆ͕� ʉ� ɲʆɳɷʉʖʉʎ�
ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ɷɿɲɽɹʏɸɿ� ʏʉʆ� ʃɲʏɳʄʄɻʄʉ� ʃɲʏɳ� ʋɸʌʀʋʏʘʍɻ� ɸʇʉʋʄɿʍʅʊ� ʋʐʌʊʍɴɸʍɻʎ͕� ʊʋʘʎ� ɶɿɲ�
ʋɲʌɳɷɸɿɶʅɲ�ʔʉʌɻʏɳ�ʅɹʍɲ�ʋʐʌʊʍɴɸʍɻʎ͕� ʃɲʏɳʄʄɻʄɲ�ʅɹʍɲ�ɲʏʉʅɿʃɼʎ�ʋʌʉʍʏɲʍʀɲʎ�ɶɿɲ� ʏʉ�ʋʌʉʍʘʋɿʃʊ� ʏʉ�
ʉʋʉʀʉ�ɽɲ�ɲʋɲʍʖʉʄɻɽɸʀ�ʃʄʋ͘�

ϵ͘ Ƀ�ɲʆɳɷʉʖʉʎ�ɽɲ�ʋʌɹʋɸɿ� ʆɲ�ʅɸʌɿʅʆɼʍɸɿ� ɶɿɲ�ʏɻ�ʄɼʗɻ�ɹɶʖʌʘʅʘʆ�ʔʘʏʉɶʌɲʔɿʙʆ�ʋʌɿʆ� ʏɻʆ�ɲʔɲʀʌɸʍɻ� ʏʘʆ�
ʋʄɲɿʍʀʘʆ͕� ʃɲʏɳ� ʏɿʎ� ʔɳʍɸɿʎ� ɲʔɲʀʌɸʍɼʎ� ʏʉʐ� ʃɲɿ� ʅɸʏɳ� ʏɻʆ� ʉʄʉʃʄɼʌʘʍɻ� ʏɻʎ� ɸʌɶɲʍʀɲʎ͕� ʉɿ� ʉʋʉʀɸʎ� ɽɲ�
ʐʋʉɴʄɻɽʉʑʆ�ʍʏɻʆ�ɉʋɻʌɸʍʀɲ͘�

Ʌʌʉʍɴɲʍɿʅʊʏɻʏɲ

ϭϬ͘ Ƀ� ɲʆɳɷʉʖʉʎ� ɽɲ� ʋʌɹʋɸɿ� ʆɲ� ɲʇɿʉʄʉɶɼʍɸɿ� ʏɿʎ� ʃɲʄʑʏɸʌɸʎ� ʋʌʉʍɴɳʍɸɿʎ� ʅɹʍɲͬɹʇʘ� ɲʋʊ� ʏʉ� ʃʏʀʌɿʉ� ɼ� ʏɻʆ�
ɿɷɿʉʃʏɻʍʀɲ�ʍʏɻʆ�ʉʋʉʀɲ�ɴʌʀʍʃɸʏɲɿ�ʏʉ�ʋʌʉʎ�ɲʔɲʀʌɸʍɻ�ʋʄɲʀʍɿʉ͕�ʄɲʅɴɳʆʉʆʏɲʎ�ʐʋʊʗɻ�ʏʐʖʊʆ�ʋɸʌɿʉʌɿʍʅʉʑʎ�
ʋʉʐ� ɸʋɿɴɳʄʄʉʆʏɲɿ� ɲʋʊ� ʏʉ� ʃʏʀʌɿʉ͕� ʏɻʆ� Ɉʉʋɿʃɼ� Ȱʐʏʉɷɿʉʀʃɻʍɻ� ʃɲɿ� ʏʉʐʎ� ʋɸʌɿʉʌɿʍʅʉʑʎ�
ʍʏɳɽʅɸʐʍɻʎͬʔʊʌʏʘʍɻʎ͘�

ϭϭ͘ Ƀ�ɲʆɳɷʉʖʉʎ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ʅɸʌɿʅʆɼʍɸɿ�ɶɿɲ�ʊʄɸʎ�ʏɿʎ�ɲʋɲʌɲʀʏɻʏɸʎ�ɳɷɸɿɸʎ�ɲʋʊ�ʏɻʆ�Ɉʌʉʖɲʀɲ͕�ʏʉʆ�ɲʌʅʊɷɿʉ�
ȴɼʅʉ� ʃɲɿ� ʏʉʐʎ� ʉʌɶɲʆɿʍʅʉʑʎ� ɀɹʍʘʆ� ɀɲɺɿʃɼʎ� ɀɸʏɲʔʉʌɳʎ͕� ɶɿɲ� ʏɻʆ� ʍʏɳɽʅɸʐʍɻ� ʃɲɿ� ʏɻʆ� ʃʀʆɻʍɻ� ʏʘʆ�
ʉʖɻʅɳʏʘʆ�ʋʉʐ�ɽɲ�ʖʌɻʍɿʅʉʋʉɿɼʍɸɿ͕�ɸʔʊʍʉʆ�ɲʐʏʊ�ɲʋɲɿʏɸʀʏɲɿ͘�

ȵɿɷɿʃʉʀ�ʊʌʉɿ

ϭϮ͘ ɉʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ʋɲʌʀʍʏɲʏɲɿ�ʐʋɸʑɽʐʆʉʎ�ɀɻʖɲʆɿʃʊʎ�;Ʌʉʄɿʏɿʃʊʎ�ɀɻʖɲʆɿʃʊʎ�ʃɲʏɻɶʉʌʀɲʎ�ɅȵͿ͕�ʍʏʉʆ�ʏʊʋʉ�
ɸʃʏɹʄɸʍɻʎ� ʏʘʆ� ɸʌɶɲʍɿʙʆ͕� ʃɲɽ͛� ʊʄɻ� ʏɻ� ɷɿɳʌʃɸɿɲ� ɲʐʏʙʆ� ʃɲɿ� ʍɸ� ʃɳɽɸ� ʍʐʆɸʌɶɸʀʉ� ʋʉʐ� ɽɲ� ʋɲʌɹʖɸɿ�
ʐʋɻʌɸʍʀɸʎ͕�ʏɲ�ʍʏʉɿʖɸʀɲ�ʏʉʐ�ʉʋʉʀʉʐ�;ʉʆʉʅɲʏɸʋʙʆʐʅʉ�ʃɲɿ�ʏɻʄɹʔʘʆʉ�ɸʋɿʃʉɿʆʘʆʀɲʎͿ�ɽɲ�ʋʌɹʋɸɿ�ɹɶʃɲɿʌɲ�
ʆɲ�ɹʖʉʐʆ�ɶʆʘʍʏʉʋʉɿɻɽɸʀ�ʍʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ͘

ϭϯ͘ Ƀ�ɲʆɳɷʉʖʉʎ�ʐʋʉʖʌɸʉʑʏɲɿ�ʆɲ�ɷɿɲɽɹʏɸɿ�Ȱʍʔɲʄɿʍʏɼʌɿʉ�ɇʐʅɴʊʄɲɿʉ�ʃɳʄʐʗɻʎ�ɸʋɲɶɶɸʄʅɲʏɿʃʙʆ�ʃɿʆɷʑʆʘʆ�
;Ȱʍʔɲʄɿʍʏɼʌɿʉ�ɇʐʅɴʊʄɲɿʉ�Ȱʍʏɿʃɼʎ�ȵʐɽʑʆɻʎͿ�ʍɸ�ɿʍʖʑ�ʃɲɿ�ɽɲ�ʃɲʄʑʋʏɸʏɲɿ�ʃɲɿ�ɻ�ɸʃ�ʏʉʐ�Ɂʊʅʉʐ�ɸʐɽʑʆɻ�
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ʏʉʐ�Ȱʆɲɷʊʖʉʐ͕�ʏɻʆ�ʉʋʉʀɲ�ɹʖɸɿ�ʅɸ�ʏɻʆ�ɿɷɿʊʏɻʏɲ�ʏʉʐ�ȵʌɶʉɷʊʏɻ�ʃɲɿ�ʋɸʌɿʄɲʅɴɳʆɸɿ�ʏɻʆ͕�ɲʋʊ�ʏɲ�ɳʌɽʌɲ�ϲϱϳ͕�
ϲϱϴ�ʃɲɿ�ϵϯϮ�ʏʉʐ�ɿʍʖʑʉʆʏʉʎ�Ȱ͘Ⱦ͕͘�ʋʌʉɴʄɸʋʊʅɸʆɻ�ʐʋʉʖʌɹʘʍɻ�ʏʉʐ�Ȱʍʔɲʄɿʍʅɹʆʉʐ�ɹʆɲʆʏɿ�ʏʉʐ�ʋʌʉʍʘʋɿʃʉʑ�
ʏʉʐ� ʋʉʐ� ɲʋɲʍʖʉʄɸʀʏɲɿ� ʍʏɿʎ� ʋɸʌɿɶʌɲʔʊʅɸʆɸʎ� ʍʏɻʆ� ʋɲʌʉʑʍɲ� ʍʑʅɴɲʍɻ� ɸʌɶɲʍʀɸʎ͕� ʍɸ� ʋɸʌʀʋʏʘʍɻ�
ʍʘʅɲʏɿʃʙʆ�ɴʄɲɴʙʆ�ʋʉʐ�ɽɲ�ʋʌʉʃʄɻɽʉʑʆ�ʃɲʏɳ�ʏɻ�ɷɿɳʌʃɸɿɲ�ʏɻʎ�ɸʌɶɲʍʀɲʎ͘�

ϭϰ͘ Ƀ� ɲʆɳɷʉʖʉʎ� ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ʋɲʌɹʖɸɿ� ʃɳʄʐʗɻ� ʉʋʉɿɲʍɷɼʋʉʏɸ� Ȱʍʏɿʃɼʎ� ȵʐɽʑʆɻʎ� ʋʌʉʎ� ʉʋʉɿʉʆɷɼʋʉʏɸ�
ʏʌʀʏʉ͕�ʍʐʅʋɸʌɿʄɲʅɴɲʆʉʅɹʆʉʐ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ�ʃɲɿ�ʏʉʐ�ʋʌʉʍʘʋɿʃʉʑ�ɲʐʏʉʑ͕�ɻ�ʉʋʉʀɲ�ɲʆɲʃʑʋʏɸɿ�
ɲʋʊ� ɼ� ʉʔɸʀʄɸʏɲɿ� ʍʏɻʆ� ɸʃʏɹʄɸʍɻ� ʏɻʎ� ʐʋɻʌɸʍʀɲʎ͕� ʋɸʌɿʄɲʅɴɲʆʉʅɹʆʘʆ͕� ɲʄʄɳ� ʊʖɿ� ʅʊʆʉ͕� ʋɸʌɿʋʏʙʍɸʘʆ�
ɽɲʆɳʏʉʐ͕�ʍʘʅɲʏɿʃʙʆ�ɴʄɲɴʙʆ͕�ɲʋʙʄɸɿɲ�ɼ�ɺɻʅʀɲʎ�ʋɸʌɿʉʐʍʀɲʎ͕�ɲʏʐʖɻʅɲʏɿʃɼʎ�ʌʑʋɲʆʍɻʎ͕�ʗʐʖɿʃɼʎ�ʉɷʑʆɻʎ�
ʃɲɿ�ɻɽɿʃɼʎ�ɴʄɳɴɻʎ͕�ʅɹʖʌɿ�ɸʃɸʀʆʘʆ�ʏʘʆ�ʉʌʀʘʆ�ɸʐɽʑʆɻʎ�ʏɲ�ʉʋʉʀɲ�ɽɲ�ɷɿɲʏɻʌʉʑʍɸ�ʍɸ� ɿʍʖʑ�ɹʆɲʎ�ʍʐʆɸʏʊʎ�
ʄɸɿʏʉʐʌɶʊʎ� ɹʌɶʉʐ� ʋɲʌʊʅʉɿɲʎ� ʔʑʍɻʎ͕� ʅɸɶɹɽʉʐʎ� ʃɲɿ� ʖɲʌɲʃʏɻʌɿʍʏɿʃʙʆ� ʏʉʐ͘� ɇʏɻʆ� ʃɳʄʐʗɻ� ɽɲ�
ʋɸʌɿʄɲʅɴɳʆɸʏɲɿ� ʌɻʏɳ� ʃɲɿ� ɻ� ɸʃ� ʏʉʐ� ɳʌɽʌʉʐ� ϵϮϮ� ʏʉʐ� Ȱʍʏɿʃʉʑ� Ⱦʙɷɿʃɲ� ɲʋʉʌʌɹʉʐʍɲ� ɸʐɽʑʆɻ� ʏɻʎ�
ɉʋɻʌɸʍʀɲʎ� ;ɸʐɽʑʆɻ� ʋʌʉʍʏɼʍɲʆʏʉʎͿ͘� ȸ� Ȱʆɲɽɹʏʉʐʍɲ� Ȱʌʖɼ� ɲʋɲʄʄɳʍʍɸʏɲɿ� ɲʋʊ� ʃɳɽɸ� ɸʐɽʑʆɻ� ʃɲɿ�
ʐʋʉʖʌɹʘʍɻ� ɶɿɲ� ɲʋʉɺɻʅʀʘʍɻ� ɲʋʊ� ʏʐʖʊʆ� ɲʏʑʖɻʅɲ� ɼ� ʃɳɽɸ� ɳʄʄɻ� ɲɿʏʀɲ͕� ʏʊʍʉ� ʃɲʏɳ� ʏɻ� ʅɸʏɲʔʉʌɳ� ʏʉʐ�
ʋʌʉʍʘʋɿʃʉʑ� ʏʉʐ�ɲʆɳɷʉʖʉʐ͕� ʊʍʉ� ʃɲɿ� ʃɲʏɳ� ʏɻ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ɸʃʏɹʄɸʍɻʎ� ʏʘʆ� ɸʌɶɲʍɿʙʆ� ʃɲʏɸɷɳʔɿʍɻʎ͘�Ƀ�
Ȱʆɳɷʉʖʉʎ� ɽɲ� ʋʌɹʋɸɿ� ʆɲ� ɸʇɲʍʔɲʄʀʍɸɿ� ʊʏɿ� ʏɲ� ɲʆʘʏɹʌʘ� ʏɻʌʉʑʆʏɲɿ� ʃɲɿ� ɲʋʊ� ʏʉʐʎ� ʋɳʍɻʎ� ʔʑʍɸʘʎ�
ʍʐʅɴʉʑʄʉʐʎ͕�ʍʐʆɸʌɶɳʏɸʎ�ʃɲɿ�ʐʋɸʌɶʉʄɳɴʉʐʎ�ɲʐʏʉʑ͘�

ϭϱ͘ Ƀɿ� ɲʍʔɲʄʀʍɸɿʎ� ɷɸʆ� ɲʋɲʄʄɳʍʍʉʐʆ� ʉʑʏɸ� ʋɸʌɿʉʌʀɺʉʐʆ� ʃɲɽ͛� ʉɿʉʆɷɼʋʉʏɸ� ʏʌʊʋʉ� ʏɿʎ� ʐʋʉʖʌɸʙʍɸɿʎ� ʃɲɿ�
ɸʐɽʑʆɸʎ�ʏʉʐ�ɲʆɲɷʊʖʉʐ�ʋʉʐ�ɲʋʉʌʌɹʉʐʆ�ɲʋʊ�ʏɻʆ�ʋɲʌʉʑʍɲ�ɇʑʅɴɲʍɻ͘�ɇɸ�ʃɳɽɸ�ʋɸʌʀʋʏʘʍɻ͕�ʉ�ɲʆɳɷʉʖʉʎ�
ɸʐɽʑʆɸʏɲɿ� ʋʄɼʌʘʎ� ɶɿɲ� ʊʄʉʐʎ� ʏʉʐʎ� ʃɿʆɷʑʆʉʐʎ� ʋʉʐ� ɲʋʉʌʌɹʉʐʆ� ɼ� ʍʖɸʏʀɺʉʆʏɲɿ� ʅɸ� ʏɻʆ� ʋɲʌʉʖɼ� ʏʘʆ�
ʐʋɻʌɸʍɿʙʆ�ʏʉʐ�ʃɲɿ�ʋɲʌɲʅɹʆɸɿ�ɲʋʉʃʄɸɿʍʏɿʃɳ�ʃɲɿ�ɸʇ�ʉʄʉʃʄɼʌʉʐ�ʐʋɸʑɽʐʆʉʎ�ɶɿɲ�ʏɻʆ�ʋʄɼʌɻ�ʃɲɿ�ɹɶʃɲɿʌɻ�
ɲʋʉʃɲʏɳʍʏɲʍɻ�ɺɻʅɿʙʆ�ʍɸ�ʋʌʊʍʘʋɲ�ɼͬʃɲɿ�ʋʌɳɶʅɲʏɲ͕�ɲʆɸʇɳʌʏɻʏɲ�ɸɳʆ�ʃɲɿ�ʍɸ�ʋʉɿʉ�ɴɲɽʅʊ�ʃɲʄʑʋʏʉʆʏɲɿ�
ɲʋʊ�ɲʍʔɲʄɿʍʏɿʃɹʎ�ʍʐʅɴɳʍɸɿʎ�ɼ�ɲʋʉɺɻʅɿʙʆʉʆʏɲɿ�ɲʋʊ�ʏʉʐʎ�ɲʍʔɲʄɿʍʏɹʎ͕�ɲʃʊʅɻ�ʃɲɿ�ʋɹʌɲʆ� ʏʘʆ�ʋʉʍʙʆ�
ʃɳʄʐʗɻʎ�ʏʘʆ�ɸʆ�ʄʊɶʘ�ʍʐʅɴɳʍɸʘʆ͘�

ϭϲ͘ Ƀ�ɲʆɳɷʉʖʉʎ�ɽɲ�ʋʌɹʋɸɿ�ʆɲ�ʅɸʌɿʅʆɳ�ɶɿɲ�ʏɻʆ�ɹɶʃɲɿʌɻ�ɲʆɳʄɻʗɻ�ʐʋɻʌɸʍʀɲʎ�ɲʋʊ�ʏʉʐʎ�ʐʋɲʄʄɼʄʉʐʎ�ʏʉʐ�ʃɲɿ�
ʆɲ� ɸʀʆɲɿ� ʐʋɸʑɽʐʆʉʎ� ɶɿɲ� ʏʉʆ� ʃɲʏɲʅɸʌɿʍʅʊ� ɸʌɶɲʍʀɲʎ� ʏʉʐ� ɲʋɲʍʖʉʄʉʑʅɸʆʉʐ� ʋʌʉʍʘʋɿʃʉʑ͕� ʙʍʏɸ� ʆɲ�
ɸʃʋʄɻʌʙʆʉʆʏɲɿ� ʉɿ� ʍʐʅɴɲʏɿʃɹʎ� ʐʋʉʖʌɸʙʍɸɿʎ͘� Ʌʌɹʋɸɿ� ʆɲ� ɲʋʉʃɲɽɿʍʏɳ� ɲʅɹʍʘʎ� ʃɳɽɸ� ɹʄʄɸɿʗɻ� ɼ�
ʋɲʌɳʄɸɿʗɻ� ɼ� ʋʄɻʅʅɸʄɼ� ɸʌɶɲʍʀɲ� ʋʉʐ� ɽɲ� ʋɲʌɲʏɻʌɸʀʏɲɿ� ʃɲɿ� ɽɲ� ɶʆʘʍʏʉʋʉɿɸʀʏɲɿ� ʍɸ� ɲʐʏʊʆ� ɲʋʊ� ʏʉʐʎ�
ʐʋɸʑɽʐʆʉʐʎ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͘�

ϭϳ͘ Ƀ�ɲʆɳɷʉʖʉʎ�ʋʌɹʋɸɿ�ʆɲ�ɸɶɶʐɳʏɲɿ�ɶɿɲ�ʏʉ�ʋʌʉʍʘʋɿʃʊ�ʏʉʐ͕�ʏʉ�ʉʋʉʀʉ�ʋʌɹʋɸɿ�ʆɲ�ɷɿɲɽɹʏɸɿ�ʏɻʆ�ɲʋɲɿʏʉʑʅɸʆɻ�
ɸʅʋɸɿʌʀɲ�ʃɲɿ�ɿʃɲʆʊʏɻʏɲ͕�ʙʍʏɸ�ʆɲ�ɲʆʏɲʋʉʃʌɿɽɸʀ�ʋʄɼʌʘʎ�ʍʏɿʎ�ɲʋɲɿʏɼʍɸɿʎ�ʏɻʎ�ɇʑʅɴɲʍɻʎ͘�

ϭϴ͘ Ƀ� ɲʆɳɷʉʖʉʎ� ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ʄɲʅɴɳʆɸɿ� ʃɳɽɸ� ʋʌʊʍʔʉʌʉ� ʅɹʏʌʉ� ɲʍʔɳʄɸɿɲʎ� ʃɲɿ� ʋʌʉʍʏɲʍʀɲʎ� ɶɿɲ� ʏɻʆ�
ɲʋʉʏʌʉʋɼ� ɺɻʅɿʙʆ� ɼ� ʔɽʉʌʙʆ� ʃɲɿ� ɸʀʆɲɿ� ʐʋɸʑɽʐʆʉʎ� ɶɿɲ� ʃɳɽɸ� ɲʏʑʖɻʅɲ͕� ɺɻʅʀɲ� ɼ� ɴʄɳɴɻ� ʋʌʉʍʙʋʘʆ͕�
ʋʌɲɶʅɳʏʘʆ�ɼ�ɸɶʃɲʏɲʍʏɳʍɸʘʆ͕�ʏʉʐ�ʋʌʉʍʘʋɿʃʉʑ�ʏʉʐ�ɼ�ʏʌʀʏʘʆ�ʃɲɿ�ɶɿɲ�ʏɻʆ�ɲʋʉʃɲʏɳʍʏɲʍɻ�ʃɳɽɸ�ʏɹʏʉɿɲʎ�
ɴʄɳɴɻʎ�ɼ� ɺɻʅʀɲʎ�ʋʉʐ�ɸʀʆɲɿ�ɷʐʆɲʏʊʆ�ʆɲ�ʋʌʉʇɸʆɻɽɸʀ�ʃɲʏɳ�ɼ�ɸʋ͛�ɸʐʃɲɿʌʀɲ�ʏɻʎ�ɸʃʏɹʄɸʍɻʎ�ʏʘʆ�ɸʌɶɲʍɿʙʆ�
ʏʉʐ�ʐʋʉʗɼʔɿʉʐ�ɲʆɳɷʉʖʉʐ͘��

ϭϵ͘ Ƀ� ɲʆɳɷʉʖʉʎ� ʐʋʉʖʌɸʉʑʏɲɿ� ʃɲʏɳ� ʏɻ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʆɲ� ɲʃʉʄʉʐɽɸʀ� ʋɿʍʏɳ� ʏɿʎ� ʉɷɻɶʀɸʎ� ʃɲɿ�
ʐʋʉɷɸʀʇɸɿʎ� ʏɻʎ� Ȱʆɲɽɹʏʉʐʍɲʎ� Ȱʌʖɼʎ� ʃɲɿ� ʆɲ� ʋɲʌɹʖɸɿ� ʉʋʉɿɸʍɷɼʋʉʏɸ� ɲʆɲʔʉʌɹʎ� ʃɲɿ� ʋʄɻʌʉʔʉʌʀɸʎ� ʏʉʐ�
ɺɻʏɻɽʉʑʆ�ʍʖɸʏɿʃɳ�ʅɸ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘��

ϮϬ͘ Ƀ�ɲʆɳɷʉʖʉʎ�ʌɻʏɳ�ɸʐɽʑʆɸʏɲɿ�ɶɿɲ�ʃɳɽɸ�ɸʆɹʌɶɸɿɲ�ʐʋɲʄʄɼʄʘʆ�ʏʉʐ�ɼ�ʏʌʀʏʘʆ�;ɴʉɻɽʙʆ�ɸʃʋʄɻʌʙʍɸʘʎͿ�ʋʉʐ�
ɽɲ�ʖʌɻʍɿʅʉʋʉɿɻɽʉʑʆ�ɲʋʊ�ɲʐʏʊʆ�ɶɿɲ� ʏɻʆ�ɸʃʋʄɼʌʘʍɻ�ʏʘʆ�ʐʋʉʖʌɸʙʍɸʘʆ�ʋʉʐ�ɲʆɲʄɲʅɴɳʆɸɿ� ʃɲɽʙʎ�ʃɲɿ�
ɶɿɲ�ʏɿʎ�ʏʐʖʊʆ�ʋɲʌɸʋʊʅɸʆɸʎ�ʐʋʉʖʌɸʙʍɸɿʎ͘��

ȰɆȺɆɃ�ϲʉ͗�ȵȳȳɉȸɇȸ�ȾȰȿȸɇ�ȵȾɈȵȿȵɇȸɇ�

ȳɿɲ�ʏɻʆ�ɸʃʏɹʄɸʍɻ�ʏʘʆ�ʊʌʘʆ�ʏɻʎ�ʋɲʌʉʑʍɻʎ�ʍʑʅɴɲʍɻʎ͕�ʉ�ɲʆɳɷʉʖʉʎ�ʃɲʏɹɽɸʍɸ�ʏɻʆ�ɲʌɿɽ͘�͙͙ͬͲ͘͘Ͳ͘͘͘�ɸɶɶʐɻʏɿʃɼ�
ɸʋɿʍʏʉʄɼ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ�ʏɻʎ�͙͙͙�ɈʌɳʋɸɺɲʎͬɈɲʅɸʀʉʐ�Ʌɲʌɲʃɲʏɲɽɻʃʙʆ�ʃɲɿ�ȴɲʆɸʀʘʆ�ʋʉʍʉʑ�͙͕͙͘͘�ɸʐʌʙ͘��

ȸ�ɸɶɶʑɻʍɻ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ� ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʃɲʄʑʋʏɸɿ�ʍʐʆʉʄɿʃɳ�ʃɲɿ�ʖʘʌʀʎ�ɷɿɲʃʌʀʍɸɿʎ� ʏɻʆ�ɸʔɲʌʅʉɶɼ�ʊʄʘʆ�
ʏʘʆ�ʊʌʘʆ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ʃɲɿ�ʃɳɽɸ�ɲʋɲʀʏɻʍɻ�ʏɻʎ�Ȱ͘ȴ͘Ȱ͘�ɹʆɲʆʏɿ�ʏʉʐ�ɲʆɲɷʊʖʉʐ͘�

ɇɸ�ʋɸʌʀʋʏʘʍɻ�ʏʌʉʋʉʋʉʀɻʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ʃɲʏɳ�ʏʉ�ɳʌɽʌʉ�ϵ�ʏɻʎ�ʋɲʌʉʑʍɲʎ͕�ɻ�ʉʋʉʀɲ�ʍʐʆɸʋɳɶɸʏɲɿ�ɲʑʇɻʍɻ�
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ʏɻʎ� ʍʐʅɴɲʏɿʃɼʎ� ɲʇʀɲʎ͕� ʉ� ɲʆɳɷʉʖʉʎ� ɸʀʆɲɿ� ʐʋʉʖʌɸʘʅɹʆʉʎ� ʆɲ� ʃɲʏɲɽɹʍɸɿ� ʋʌɿʆ� ʏɻʆ� ʏʌʉʋʉʋʉʀɻʍɻ͕�
ʍʐʅʋʄɻʌʘʅɲʏɿʃɼ�ɸɶɶʑɻʍɻ�ʏʉ�ʑʗʉʎ�ʏɻʎ�ʉʋʉʀɲʎ�ɲʆɹʌʖɸʏɲɿ�ʍɸ�ʋʉʍʉʍʏʊ�ϱй�ɸʋʀ�ʏʉʐ�ʋʉʍʉʑ�ʏɻʎ�ɲʑʇɻʍɻʎ�ɸʃʏʊʎ�
Ɍ͘Ʌ͘Ȱ͘�

ȸ�ɸɶɶʑɻʍɻ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ�ʃɲʏɲʋʀʋʏɸɿ�ʍʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʋɲʌɳɴɲʍɻʎ�ʏʘʆ�ʊʌʘʆ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͕�ʊʋʘʎ�ɲʐʏɼ�
ɸɿɷɿʃʊʏɸʌɲ�ʉʌʀɺɸɿ͘

ȸ�ɲʆʘʏɹʌʘ�ɸɶɶʑɻʍɻ�ɸʋɿʍʏʌɹʔɸʏɲɿ�ʍʏʉʆ�ɲʆɳɷʉʖʉ�ʅɸʏɳ�ʏɻʆ�ʉʌɿʍʏɿʃɼ�ʋʉɿʉʏɿʃɼ�ʃɲɿ�ʋʉʍʉʏɿʃɼ�ʋɲʌɲʄɲɴɼ�ʏʉʐ�
ʍʐʅɴɲʏɿʃʉʑ� ɲʆʏɿʃɸɿʅɹʆʉʐ͘� ȵɳʆ� ʍʏʉ� ʋʌʘʏʊʃʉʄʄʉ� ʉʌɿʍʏɿʃɼʎ� ʋʉɿʉʏɿʃɼʎ� ʃɲɿ� ʋʉʍʉʏɿʃɼʎ� ʋɲʌɲʄɲɴɼʎ�
ɲʆɲʔɹʌʉʆʏɲɿ�ʋɲʌɲʏɻʌɼʍɸɿʎ�ɼ�ʐʋɳʌʖɸɿ�ɸʃʋʌʊɽɸʍʅɻ�ɸʃʏɹʄɸʍɻ�ʏʘʆ�ʋɲʌɸʖʊʅɸʆʘʆ�ʐʋɻʌɸʍɿʙʆ͕�ɻ�ɸʋɿʍʏʌʉʔɼ�
ʏɻʎ� ʘʎ� ɳʆʘ� ɸɶɶʐɼʍɸʘʎ� ɶʀʆɸʏɲɿ� ʅɸʏɳ� ʏɻʆ� ɲʆʏɿʅɸʏʙʋɿʍɻ� ʏʘʆ� ʋɲʌɲʏɻʌɼʍɸʘʆ� ʃɲɿ� ʏʉʐ� ɸʃʋʌʉɽɹʍʅʉʐ͕� ʏɻʆ�
ɸʃʋʄɼʌʘʍɻ�ʊʄʘʆ�ʏʘʆ�ʍʐʅɴɲʏɿʃʙʆ�ʏʉʐ�ʐʋʉʖʌɸʙʍɸʘʆ͕�ʍʑʅʔʘʆɲ�ʅɸ�ʊʍɲ�ʉʌʀɺʉʆʏɲɿ�ʍʏʉ�ɳʌɽʌʉ�ϳϮ�ʃɲɿ�ʏɻʆ�
ʋɲʌ͘�ϲ�ʏʉʐ�ɳʌɽʌʉʐ�Ϯϭϵ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘�

ȰɆȺɆɃ�ϳʉ͗�ɉɅɃȾȰɈȰɇɈȰɇȸ�ȰɁȰȴɃɍɃɉ�

Ƀ�ɲʆɳɷʉʖʉʎ�ɷɸʆ�ɷɿʃɲɿʉʑʏɲɿ�ʆɲ�ʅɸʏɲɴɿɴɳʍɸɿ�ɼ�ɸʃʖʘʌɼʍɸɿ�ʏɻ�ʍʑʅɴɲʍɻ�ɼ�ʅɹʌʉʎ�ɲʐʏɼʎ�ʖʘʌʀʎ�ʏɻʆ�ɹɶɶʌɲʔɻ�
ʍʐʆɲʀʆɸʍɻ� ʏɻʎ� Ȱ͘ȴ͘Ȱ͘͘� ȵɳʆ� ʉ� ɲʆɳɷʉʖʉʎ� ʋʌʉɴɸʀ� ʍɸ� ʅɸʏɲɴʀɴɲʍɻ� ɼ� ɸʃʖʙʌɻʍɻ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʖʘʌʀʎ� ʏɻʆ�
ʋʌʉɻɶʉʑʅɸʆɻ� ɹɶɶʌɲʔɻ� ʍʐʆɲʀʆɸʍɻ� ʏɻʎ� Ȱ͘ȴ͘Ȱ͕͘� ɻ� ʏɸʄɸʐʏɲʀɲ� ɷɿʃɲɿʉʑʏɲɿ͕� ʖʘʌʀʎ� ʋʌʉɻɶʉʑʅɸʆɻ� ʊʖʄɻʍɻ͕� ʆɲ�
ɸʋɿɴɳʄɸɿ�ɲʐʏʉɷɿʃɲʀʘʎ�ʏɿʎ�ʃʐʌʙʍɸɿʎ�ʋʉʐ�ʋʌʉɴʄɹʋʉʆʏɲɿ�ɶɿɲ�ɲɽɹʏɻʍɻ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘��

ȰɆȺɆɃ�ϴʉ͗�ȴȻȰɆȾȵȻȰ�ɇɉɀȲȰɇȸɇ

ȸ� ɷɿɳʌʃɸɿɲ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ʍʑʅɴɲʍɻʎ� ʉʌʀɺɸʏɲɿ� ɲʋʊ� ʏɻʆ� ɲʆɳʌʏɻʍɼ� ʏɻʎ� ʍʏʉ� Ⱦȸɀȴȸɇ� ʃɲɿ� ʅɹʖʌɿ� ʏɻʆ� Ϯϳɻ�
ȴɸʃɸʅɴʌʀʉʐ�ϮϬϭϵ͘�Ƀ�ʍʐʅɴɲʏɿʃʊʎ�ʖʌʊʆʉʎ�ɸʃʏɹʄɸʍɻʎ�ʏʘʆ�ʋɲʌɸʖʊʅɸʆʘʆ�ʐʋɻʌɸʍɿʙʆ�ʅʋʉʌɸʀ�ʆɲ�ʋɲʌɲʏɸʀʆɸʏɲɿ�
ʐʋʊ�ʏɿʎ�ʋʌʉɴʄɸʋʊʅɸʆɸʎ�ʋʌʉʒʋʉɽɹʍɸɿʎ�ʏʉʐ�ɳʌɽʌʉʐ�Ϯϭϳ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘�

ȸ�ɲʃʌɿɴɼʎ�ɻʅɸʌʉʅɻʆʀɲ�ʏʘʆ�ɸʌɶɲʍɿʙʆ͕�ɻ�ʅɹɶɿʍʏɻ�ɷɿɳʌʃɸɿɲ�ɸʃʏɹʄɸʍɼʎ�ʏʉʐʎ�ʃɲɿ�ɻ�ʏʉʋʉɽɸʍʀɲ͕�ɽɲ�ʉʌʀɺʉʆʏɲɿ��
ʅɸ� ɹɶɶʌɲʔɸʎ� ɸʆʏʉʄɹʎ� ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ�ʋʌʉʎ� ʏʉʆ�ɲʆɳɷʉʖʉ͘�Ƀ�Ȱʆɳɷʉʖʉʎ�ʐʋʉʖʌɸʉʑʏɲɿ� ʆɲ� ʏɻʌɸʀ� ʏɿʎ�
ɸʑʄʉɶɸʎ�ʋʌʉɽɸʍʅʀɸʎ�ʋʉʐ�ɽɲ�ʏʀɽɸʆʏɲɿ͘�

ȰɆȺɆɃ�ϵʉ͗�ɈɆɃɅɃɅɃȻȸɇȸ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ�

Ɉʌʉʋʉʋʉʀɻʍɻ� ʏʘʆ� ʊʌʘʆ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʃɲʏɳ� ʏɻ� ɷɿɳʌʃɸɿɳ� ʏɻʎ� ʅʋʉʌɸʀ� ʆɲ� ʋʌɲɶʅɲʏʉʋʉɿɻɽɸʀ� ʑʍʏɸʌɲ� ɲʋʊ�
ɶʆʘʅʉɷʊʏɻʍɻ� ʏɻʎ� ɲʌʅʊɷɿɲʎ� ȵʋɿʏʌʉʋɼʎ� ʃɲɿ� ʍʑʅʔʘʆɲ� ʅɸ� ʊʍɲ� ʋʌʉɴʄɹʋʉʆʏɲɿ� ʍʏʉ� ɳʌɽʌʉʐ� ϭϯϮ� ʏʉʐ� ʆ͘�
ϰϰϭϮͬϮϬϭϲ͘��

ȰɆȺɆɃ�ϭϬʉ͗�ɀɃɁɃɀȵɆȸɇ�ȿɉɇȸ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ�

ȸ� Ȱ͘ȴ͘Ȱ͘� ʅʋʉʌɸʀ͕� ʐʋʊ� ʏɿʎ� ʋʌʉʒʋʉɽɹʍɸɿʎ� ʋʉʐ� ʉʌʀɺʉʐʆ� ʉɿ� ʃɸʀʅɸʆɸʎ� ɷɿɲʏɳʇɸɿʎ͕� ʆɲ� ʃɲʏɲɶɶɸʀʄɸɿ� ʏɻ� ʍʑʅɴɲʍɻ�
ʃɲʏɳ�ʏɻ�ɷɿɳʌʃɸɿɲ�ʏɻʎ�ɸʃʏɹʄɸʍɼʎ�ʏɻʎ͕�ɸʔʊʍʉʆ͗�

ɲͿ�ɻ�ʍʑʅɴɲʍɻ�ɹʖɸɿ�ʐʋʉʍʏɸʀ�ʉʐʍɿʙɷɻ�ʏʌʉʋʉʋʉʀɻʍɻ͕�ʋʉʐ�ɽɲ�ɲʋɲɿʏʉʑʍɸ�ʆɹɲ�ɷɿɲɷɿʃɲʍʀɲ�ʍʑʆɲʗɻʎ�ʍʑʅɴɲʍɻʎ�
ɷʐʆɳʅɸɿ�ʏʉʐ�ɳʌɽʌʉʐ�ϭϯϮ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͕�

ɴͿ� ʉ� ɲʆɳɷʉʖʉʎ͕� ʃɲʏɳ� ʏʉ� ʖʌʊʆʉ� ʏɻʎ� ɲʆɳɽɸʍɻʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ʏɸʄʉʑʍɸ� ʍɸ� ʅɿɲ� ɲʋʊ� ʏɿʎ� ʃɲʏɲʍʏɳʍɸɿʎ� ʋʉʐ�
ɲʆɲʔɹʌʉʆʏɲɿ�ʍʏɻʆ�ʋɲʌɳɶʌɲʔʉ�ϭ�ʏʉʐ�ɳʌɽʌʉʐ�ϳϯ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ʃɲɿ�ʘʎ�ɸʃ�ʏʉʑʏʉʐ͕�ɽɲ�ɹʋʌɸʋɸ�ʆɲ�ɹʖɸɿ�
ɲʋʉʃʄɸɿʍʏɸʀ�ɲʋʊ�ʏɻ�ɷɿɲɷɿʃɲʍʀɲ�ʏɻʎ�ʍʑʆɲʗɻʎ�ʍʑʅɴɲʍɻʎ͕�ʅɸ�ʏɻʆ�ɸʋɿʔʑʄɲʇɻ�ʏɻʎ�ʋɲʌ͘�ϳ�ʏʉʐ�ɳʌɽʌʉʐ�ϳϯ�ʏʉʐ�ʆ͘�
ϰϰϭϮͬϮϬϭϲ͘�

ɶͿ�ɻ�ʍʑʅɴɲʍɻ�ɷɸʆ�ɹʋʌɸʋɸ�ʆɲ�ɲʆɲʏɸɽɸʀ�ʍʏʉʆ�ɲʆɳɷʉʖʉ�ʄʊɶʘ�ʍʉɴɲʌɼʎ�ʋɲʌɲɴʀɲʍɻʎ�ʏʘʆ�ʐʋʉʖʌɸʙʍɸʘʆ�ʋʉʐ�
ɲʋʉʌʌɹʉʐʆ�ɲʋʊ�ʏʉ�ɳʌɽʌʉ�Ϯϱϴ�ʏɻʎ�ɇȿȵȵ͘�

ȵʃʏʊʎ� ɲʋʊ� ʏʉʐʎ� ɸɿɷɿʃɳ� ɲʆɲʔɸʌʊʅɸʆʉʐʎ� ʊʌʉʐʎ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ʍʑʅɴɲʍɻʎ͕� ɿʍʖʑʉʐʆ� ʃɲɿ� ʊʄʉɿ� ʉɿ� ʊʌʉɿ� ʋʉʐ�
ɲʆɲʔɹʌʉʆʏɲɿ�ʍʏɻ�ȴɿɲʃɼʌʐʇɻ͕�ʍʏɻʆ�ʋʌʉʍʔʉʌɳ�ʏʉʐ�ɲʆɲɷʊʖʉʐ�ʃɲɽʙʎ�ʃɲɿ�ʍʏɻʆ�ɲʋʊʔɲʍɻ�ʃɲʏɲʃʑʌʘʍɻʎ͘��
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ȰɆȺɆɃ�ϭϭʉ͗�ȾȸɆɉɂȸ�ȰɁȰȴɃɍɃɉ�ɏɇ�ȵȾɅɈɏɈɃɉ�ʹ�ȾɉɆɏɇȵȻɇ�

Ƀ�ɲʆɳɷʉʖʉʎ�ʃɻʌʑʍʍɸʏɲɿ�ʐʋʉʖʌɸʘʏɿʃɳ�ɹʃʋʏʘʏʉʎ�ɲʋʊ� ʏɻ�ʍʑʅɴɲʍɻ�ʃɲɿ�ɲʋʊ�ʃɳɽɸ�ɷɿʃɲʀʘʅɲ�ʋʉʐ�ɲʋʉʌʌɹɸɿ�
ɲʋʊ� ɲʐʏɼʆ͕� ʅɸ� ɲʋʊʔɲʍɻ� ʏɻʎ� Ȱ͘ȴ͘Ȱ͕͘� ʑʍʏɸʌɲ� ɲʋʊ� ɶʆʘʅʉɷʊʏɻʍɻ� ʏʉʐ� ɲʌʅʊɷɿʉʐ� ʉʌɶɳʆʉʐ͕� ɸʔʊʍʉʆ� ɷɸʆ�
ɸʃʋʄɻʌʙʍɸɿ�ʏɿʎ�ʍʐʅɴɲʏɿʃɹʎ�ʏʉʐ�ʐʋʉʖʌɸʙʍɸɿʎ�ɼ�ɷɸʆ�ʍʐʅʅʉʌʔʘɽɸʀ�ʅɸ�ʏɿʎ�ɶʌɲʋʏɹʎ�ɸʆʏʉʄɹʎ�ʏɻʎ�Ȱ͘ȴ͘Ȱ͕͘�ʋʉʐ�
ɸʀʆɲɿ�ʍʑʅʔʘʆɸʎ�ʅɸ�ʏɻʆ�ʍʑʅɴɲʍɻ�ɼ�ʏɿʎ�ʃɸʀʅɸʆɸʎ�ɷɿɲʏɳʇɸɿʎ�ʃɲɿ�ɲʆ�ʐʋɸʌɹɴɻ�ʐʋɲʀʏɿɲ�ʏɻ�ʍʐʆʉʄɿʃɼ�ʋʌʉɽɸʍʅʀɲ�
ɸʃʏɹʄɸʍɻʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ͕� ʄɲʅɴɲʆʉʅɹʆʘʆ� ʐʋʊʗɻ� ʏʘʆ� ʋɲʌɲʏɳʍɸʘʆ� ʍʑʅʔʘʆɲ�ʅɸ� ʊʍɲ� ʋʌʉɴʄɹʋʉʆʏɲɿ� ʍʏʉ�
ɳʌɽʌʉ�ϮϬϯ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘�

ɇʏɻʆ�ʋɸʌʀʋʏʘʍɻ�ʍʐʆɷʌʉʅɼʎ�ʄʊɶʉʐ�ɹʃʋʏʘʍɻʎ�ʏʉʐ�ɲʆɲɷʊʖʉʐ͕�ɻ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʃʉɿʆʉʋʉɿɸʀ�ʍʏʉʆ�ɲʆɳɷʉʖʉ�
ɸɿɷɿʃɼ� ʊʖʄɻʍɻ͕� ɻ� ʉʋʉʀɲ� ʅʆɻʅʉʆɸʑɸɿ� ʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏʉʐ� ɳʌɽʌʉʐ� ɲʐʏʉʑ� ʃɲɿ� ʋɸʌɿʄɲʅɴɳʆɸɿ� ʍʐɶʃɸʃʌɿʅɹʆɻ�
ʋɸʌɿɶʌɲʔɼ� ʏʘʆ� ɸʆɸʌɶɸɿʙʆ� ʍʏɿʎ� ʉʋʉʀɸʎ� ʉʔɸʀʄɸɿ� ʆɲ� ʋʌʉɴɸʀ� ʉ� ɲʆɳɷʉʖʉʎ� ɽɹʏʉʆʏɲʎ� ʋʌʉɽɸʍʅʀɲ� ɶɿɲ� ʏɻ�
ʍʐʅʅʊʌʔʘʍɼ� ʏʉʐ͘� ȸ� ʏɲʍʍʊʅɸʆɻ� ʋʌʉɽɸʍʅʀɲ� ʋʌɹʋɸɿ� ʆɲ� ɸʀʆɲɿ� ɸʑʄʉɶɻ� ʃɲɿ� ɲʆɳʄʉɶɻ� ʏɻʎ� ɷɿɳʌʃɸɿɲʎ� ʏɻʎ�
ʍʑʅɴɲʍɻʎ� ʃɲɿ� ʋɳʆʏʘʎ� ʊʖɿ� ʅɿʃʌʊʏɸʌɻ� ʏʘʆ� ɷɸʃɲʋɹʆʏɸ� ;ϭϱͿ� ɻʅɸʌʙʆ͘� Ȱʆ� ɻ� ʋʌʉɽɸʍʅʀɲ͕� ʋʉʐ� ʏɹɽɻʃɸ� ʅɸ� ʏɻʆ�
ɸɿɷɿʃɼ�ʊʖʄɻʍɻ͕�ʋɲʌɼʄɽɸ� ʖʘʌʀʎ�ʉ�ɲʆɳɷʉʖʉʎ�ʆɲ�ʍʐʅʅʉʌʔʘɽɸʀ͕� ʃɻʌʑʍʍɸʏɲɿ�ɹʃʋʏʘʏʉʎ�ʅɹʍɲ�ʍɸ�ʋʌʉɽɸʍʅʀɲ�
ʏʌɿɳʆʏɲ� ;ϯϬͿ� ɻʅɸʌʙʆ� ɲʋʊ� ʏɻʆ� ɳʋʌɲʃʏɻ� ʋɳʌʉɷʉ� ʏɻʎ� ʋʌʉɽɸʍʅʀɲʎ� ʍʐʅʅʊʌʔʘʍɻʎ͕� ʅɸ� ɲʋʊʔɲʍɻ� ʏɻʎ�
Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͘�ɇʏɻʆ�ɲʋʊʔɲʍɻ�ʋʌʉʍɷɿʉʌʀɺʉʆʏɲɿ�ʉɿ�ʄʊɶʉɿ�ʏɻʎ�ʅɻ�ʍʐʅʅʊʌʔʘʍɻʎ�ʏʉʐ�ɲʆɲɷʊʖʉʐ�ʋʌʉʎ�
ʏɻʆ�ɸɿɷɿʃɼ�ʊʖʄɻʍɻ�ʃɲɿ�ɲɿʏɿʉʄʉɶɸʀʏɲɿ�ɻ�ɹʃʋʏʘʍɻ�ʅɸ�ɲʆɲʔʉʌɳ�ʍʏʉʐʎ�ʄʊɶʉʐʎ�ʋʉʐ�ʉɷɼɶɻʍɲʆ�ʍɸ�ɲʐʏɼʆ͘�

ȴɸʆ�ʃɻʌʑʍʍɸʏɲɿ�ɹʃʋʏʘʏʉʎ�ʊʏɲʆ͗�

ɲͿ� ɻ� ʍʑʅɴɲʍɻ� ɷɸʆ� ʐʋʉɶʌɳʔɻʃɸ� ɼ� ʉɿ� ʋʌʉʍʔɸʌʊʅɸʆɸʎ� ʐʋɻʌɸʍʀɸʎ� ɷɸʆ� ʋɲʌɲʍʖɹɽɻʃɲʆ� ʅɸ� ɸʐɽʑʆɻ� ʏɻʎ�
Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ�

ɴͿ�ʍʐʆʏʌɹʖʉʐʆ�ʄʊɶʉɿ�ɲʆʘʏɹʌɲʎ�ɴʀɲʎ͘�

ɇʏʉʆ� ʉɿʃʉʆʉʅɿʃʊ� ʔʉʌɹɲ� ʋʉʐ� ʃɻʌʑʍʍɸʏɲɿ� ɹʃʋʏʘʏʉʎ� ɲʋʊ� ʏɻʆ� ʍʑʅɴɲʍɻ͕� ɸʋɿɴɳʄʄɸʏɲɿ� ʅɸ� ɲʋʊʔɲʍɻ� ʏʉʐ�
ɲʋʉʔɲɿʆʊʅɸʆʉʐ�ʉʌɶɳʆʉʐ͕�ʑʍʏɸʌɲ�ɲʋʊ�ɶʆʘʅʉɷʊʏɻʍɻ�ʏʉʐ�ɲʌʅʉɷʀʉʐ�ʉʌɶɳʆʉʐ͕�ʏʉ�ʉʋʉʀʉ�ʐʋʉʖʌɸʘʏɿʃɳ�ʃɲʄɸʀ�
ʏʉʆ�ɲʆɳɷʉʖʉ�ʋʌʉʎ�ʋɲʌʉʖɼ�ɸʇɻɶɼʍɸʘʆ͕�ʉʄɿʃɼ�ʃɲʏɳʋʏʘʍɻ�ʏɻʎ�ɸɶɶʑɻʍɻʎ�ʃɲʄɼʎ�ɸʃʏɹʄɸʍɻʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ͘�

ȵʋɿʋʄɹʉʆ� ʅʋʉʌɸʀ� ʆɲ� ɸʋɿɴʄɻɽɸʀ� ʉ� ʋʌʉɴʄɸʋʊʅɸʆʉʎ� ɲʋʊ� ʏʉ� ɳʌɽʌʉ� ϳϰ� ʏʉʐ� ʆ͘� ϰϰϭϮͬϮϬϭϲ� ɲʋʉʃʄɸɿʍʅʊʎ� ʏʉʐ�
ɲʆɲɷʊʖʉʐ�ɲʋʊ�ʏɻ�ʍʐʅʅɸʏʉʖɼ�ʏʉʐ�ʍɸ�ɷɿɲɷɿʃɲʍʀɸʎ�ɷɻʅʉʍʀʘʆ�ʍʐʅɴɳʍɸʘʆ͘�

Ȱʆ�ʉɿ�ʐʋɻʌɸʍʀɸʎ�ʋɲʌɲʍʖɸɽʉʑʆ�ɲʋʊ�ʐʋɲɿʏɿʊʏɻʏɲ�ʏʉʐ�ɲʆɲɷʊʖʉʐ�ʅɸʏɳ�ʏɻ�ʄɼʇɻ�ʏɻʎ�ɷɿɳʌʃɸɿɲʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�
ʃɲɿ�ʅɹʖʌɿ�ʄɼʇɻʎ�ʏʉʐ�ʖʌʊʆʉʐ�ʏɻʎ�ʋɲʌɳʏɲʍɻʎ�ʋʉʐ�ʖʉʌɻɶɼɽɻʃɸ͕�ɸʋɿɴɳʄʄʉʆʏɲɿ�ɸɿʎ�ɴɳʌʉʎ�ʏʉʐ�ʋʉɿʆɿʃɹʎ�ʌɼʏʌɸʎ͕�
ʅɸ�ɲɿʏɿʉʄʉɶɻʅɹʆɻ�ɲʋʊʔɲʍɻ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͘�

Ƀɿ�ʋʉɿʆɿʃɹʎ�ʌɼʏʌɸʎ�ʐʋʉʄʉɶʀɺʉʆʏɲɿ�ʘʎ�ɸʇɼʎ͗�

ɲͿ� ɶɿɲ� ʃɲɽʐʍʏɹʌɻʍɻ� ʋʉʐ� ʋɸʌɿʉʌʀɺɸʏɲɿ� ʍɸ� ʖʌʉʆɿʃʊ� ɷɿɳʍʏɻʅɲ� ʋʉʐ� ɷɸʆ� ʐʋɸʌɴɲʀʆɸɿ� ʏʉ� ϱϬй� ʏɻʎ�
ʋʌʉɴʄɸʋʊʅɸʆɻʎ�ʍʐʆʉʄɿʃɼʎ�ɷɿɳʌʃɸɿɲʎ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ɼ�ʍɸ�ʋɸʌʀʋʏʘʍɻ�ʏʅɻʅɲʏɿʃʙʆͬɸʆɷɿɲʅɹʍʘʆ�ʋʌʉɽɸʍʅɿʙʆ�
ʏɻʎ�ɲʆʏʀʍʏʉɿʖɻʎ�ʋʌʉɽɸʍʅʀɲʎ͕� ɸʋɿɴɳʄʄɸʏɲɿ�ʋʉɿʆɿʃɼ�ʌɼʏʌɲ�Ϯ͕ϱй�ɸʋʀ� ʏɻʎ�ʍʐʅɴɲʏɿʃɼʎ�ɲʇʀɲʎ� ʖʘʌʀʎ�ɌɅȰ� ʏʘʆ�
ʐʋɻʌɸʍɿʙʆ�ʋʉʐ�ʋɲʌɲʍʖɹɽɻʃɲʆ�ɸʃʋʌʊɽɸʍʅɲ͕�

ɴͿ�ɶɿɲ�ʃɲɽʐʍʏɹʌɻʍɻ�ʋʉʐ�ʐʋɸʌɴɲʀʆɸɿ�ʏʉ�ϱϬй�ɸʋɿɴɳʄʄɸʏɲɿ�ʋʉɿʆɿʃɼ�ʌɼʏʌɲ�ϱй�ʖʘʌʀʎ�ɌɅȰ�ɸʋʀ�ʏɻʎ�ʍʐʅɴɲʏɿʃɼʎ�
ɲʇʀɲʎ�ʏʘʆ�ʐʋɻʌɸʍɿʙʆ�ʋʉʐ�ʋɲʌɲʍʖɹɽɻʃɲʆ�ɸʃʋʌʊɽɸʍʅɲ͕�

ɶͿ�ʉɿ�ʋʉɿʆɿʃɹʎ�ʌɼʏʌɸʎ�ɶɿɲ�ʐʋɹʌɴɲʍɻ�ʏʘʆ�ʏʅɻʅɲʏɿʃʙʆ�ʋʌʉɽɸʍʅɿʙʆ�ɸʀʆɲɿ�ɲʆɸʇɳʌʏɻʏɸʎ�ɲʋʊ�ʏɿʎ�ɸʋɿɴɲʄʄʊʅɸʆɸʎ�
ɶɿɲ� ʐʋɹʌɴɲʍɻ� ʏɻʎ�ʍʐʆʉʄɿʃɼʎ� ɷɿɳʌʃɸɿɲʎ� ʏɻʎ� ʍʑʅɴɲʍɻʎ� ʃɲɿ� ɷʑʆɲʆʏɲɿ� ʆɲ�ɲʆɲʃɲʄʉʑʆʏɲɿ� ʅɸ�ɲɿʏɿʉʄʉɶɻʅɹʆɻ�
ɲʋʊʔɲʍɻ� ʏɻʎ� ɲʆɲɽɹʏʉʐʍɲʎ� ɲʌʖɼʎ͕� ɲʆ� ʉɿ� ʐʋɻʌɸʍʀɸʎ� ʋʉʐ� ɲʔʉʌʉʑʆ� ʍʏɿʎ� ʘʎ� ɳʆʘ� ʏʅɻʅɲʏɿʃɹʎ� ʋʌʉɽɸʍʅʀɸʎ�
ʋɲʌɲʍʖɸɽʉʑʆ� ʅɹʍɲ� ʍʏɻ� ʍʐʆʉʄɿʃɼ� ʏɻʎ� ɷɿɳʌʃɸɿɲ� ʃɲɿ� ʏɿʎ� ɸɶʃɸʃʌɿʅɹʆɸʎ� ʋɲʌɲʏɳʍɸɿʎ� ɲʐʏɼʎ� ʃɲɿ� ʅɸ� ʏɻʆ�
ʋʌʉʒʋʊɽɸʍɻ�ʊʏɿ�ʏʉ�ʍʑʆʉʄʉ�ʏɻʎ�ʍʑʅɴɲʍɻʎ�ɹʖɸɿ�ɸʃʏɸʄɸʍʏɸʀ�ʋʄɼʌʘʎ͘�

Ɉʉ� ʋʉʍʊ� ʏʘʆ� ʋʉɿʆɿʃʙʆ� ʌɻʏʌʙʆ� ɲʔɲɿʌɸʀʏɲɿͬʍʐʅʗɻʔʀɺɸʏɲɿ� ɲʋʊͬʅɸ� ʏɻʆ� ɲʅʉɿɴɼ� ʏʉʐ� ɲʆɲɷʊʖʉʐ͕� ɼ͕� ʍɸ�
ʋɸʌʀʋʏʘʍɻ� ɲʆɸʋɳʌʃɸɿɲʎ� ɼ� ɹʄʄɸɿʗɻʎ� ɲʐʏʉʑ͕� ʅɸ� ɿʍʊʋʉʍɻ� ʃɲʏɳʋʏʘʍɻ� ʏɻʎ� ɸɶɶʑɻʍɻʎ� ʃɲʄɼʎ� ɸʃʏɹʄɸʍɻʎ͕�
ɸʔʊʍʉʆ�ʉ�ɲʆɳɷʉʖʉʎ�ɷɸʆ�ʃɲʏɲɽɹʍɸɿ�ʏʉ�ɲʋɲɿʏʉʑʅɸʆʉ�ʋʉʍʊ͘�

ȸ�ɸʋɿɴʉʄɼ�ʋʉɿʆɿʃʙʆ�ʌɻʏʌʙʆ�ɷɸʆ�ʍʏɸʌɸʀ�ɲʋʊ�ʏɻʆ�Ȱʆɲɽɹʏʉʐʍɲ�Ȱʌʖɼ�ʏʉ�ɷɿʃɲʀʘʅɲ�ʆɲ�ʃɻʌʑʇɸɿ�ʏʉʆ�ɲʆɳɷʉʖʉ�
ɹʃʋʏʘʏʉ͘�

ɇɸ� ʋɸʌʀʋʏʘʍɻ� ɹʆʘʍɻʎ� ʉɿʃʉʆʉʅɿʃʙʆ� ʔʉʌɹʘʆ͕� ʏʉ� ʋʌʊʍʏɿʅʉ� ɸʋɿɴɳʄʄɸʏɲɿ� ɲʆɲʄʊɶʘʎ� ʍɸ� ʊʄɲ� ʏɲ� ʅɹʄɻ� ʏɻʎ�
ɹʆʘʍɻʎ͘�
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ȰɆȺɆɃ�ϭϮʉ͗�ȰȺȵɈȸɇȸ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ�

ɇɸ� ʋɸʌʀʋʏʘʍɻ� ʅɻ� ɸʃʏɹʄɸʍɻʎ� ɼ� ʅɻ� ʋʌʉʍɼʃʉʐʍɲʎ� ɸʃʏɹʄɸʍɻʎ� ʏɻʎ� ɸʆ� ʄʊɶʘ� ʍʑʅɴɲʍɻʎ� ɸʃ� ʅɹʌʉʐʎ� ʏʉʐ�
ɲʆɲɷʊʖʉʐ͕� ʐʋɹʌɴɲʍɻʎ� ʏʉʐ� ʍʐʅʔʘʆɻɽɹʆʏʉʎ� ʖʌʊʆʉʐ� ɸʃʏɹʄɸʍɻʎ� ʏʘʆ� ʋɲʌɸʖʊʅɸʆʘʆ� ʐʋɻʌɸʍɿʙʆ͕� ʅɻ�
ʍʐʅʅʊʌʔʘʍɻʎ� ʏʉʐ� ɲʆɲɷʊʖʉʐ� ʅɸ� ʏɿʎ� ʋɲʌɲʏɻʌɼʍɸɿʎ� ʏɻʎ� ȵʋɿʏʌʉʋɼʎ� ʋɲʌɲʄɲɴɼʎ͕� ɲɽɹʏɻʍɻʎ� ɼ� ʋʄɻʅʅɸʄʉʑʎ�
ʏɼʌɻʍɻʎ�ʃɲɿ�ɸʔɲʌʅʉɶɼʎ�ʉʋʉɿʉʐɷɼʋʉʏɸ�ʊʌʉʐ�ʏɻʎ�ʋɲʌʉʑʍɲʎ�ʍʑʅɴɲʍɻʎ͕�ɶɿɲ�ʏʉʐʎ�ʉʋʉʀʉʐʎ͕�ʍʐʅʔʘʆɸʀʏɲɿ�ʅɸ�
ʏɻʆ� ʐʋʉɶʌɲʔɼ� ʏɻʎ� ʋɲʌʉʑʍɲʎ� ʅɸʏɲʇʑ� ʏʘʆ� ʅɸʌʙʆ͕� ʊʏɿ� ʊʄʉɿ� ʉɿ� ʊʌʉɿ� ɽɸʘʌʉʑʆʏɲɿ� ʉʐʍɿʙɷɸɿʎ͕� ɻ� Ȱ͘ȴ͘Ȱ͘�
ɷɿʃɲɿʉʑʏɲɿ�ʆɲ�ʃɲʏɲɶɶɸʀʄɸɿ�ʏɻʆ�ʋɲʌʉʑʍɲ�ʍʑʅɴɲʍɻ�ʃɲɿ�ʆɲ�ɸʋɿɴɳʄʄɸɿ�ɸɿʎ�ɴɳʌʉʎ�ʏʉʐ�ʃʐʌʙʍɸɿʎ�ʏɻʌʉʑʅɸʆʘʆ�
ʏʘʆ�ʍʖɸʏɿʃʙʆ�ɷɿɲʏɳʇɸʘʆ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ͘�ɇɸ�ʅɿɲ�ʏɹʏʉɿɲ�ʋɸʌʀʋʏʘʍɻ͕�ɻ�Ȱ͘ȴ͘Ȱ͘�ɷɿʃɲɿʉʑʏɲɿ�ʆɲ�ɲʋɲɿʏɼʍɸɿ�ɲʋʊ�
ʏʉʆ�ɲʆɳɷʉʖʉ�ʏɻʆ�ɲʋʉʃɲʏɳʍʏɲʍɻ�ʃɳɽɸ�ɽɸʏɿʃɼʎ�ɼ�ɲʋʉɽɸʏɿʃɼʎ�ʏɻʎ�ɺɻʅʀɲʎ͘��

ȰɆȺɆɃ�ϭϯʉ͗�ȴȻɃȻȾȸɈȻȾȵɇ�ɅɆɃɇɌɉȳȵɇ�ȾȰɈȰ�ɈȸɁ�ȵȾɈȵȿȵɇȸ�Ɉȸɇ�ɇɉɀȲȰɇȸɇ�

Ƀ�ɲʆɳɷʉʖʉʎ�ʅʋʉʌɸʀ�ʃɲʏɳ�ʏʘʆ�ɲʋʉʔɳʍɸʘʆ�ʋʉʐ�ɸʋɿɴɳʄʄʉʐʆ�ʍɸ�ɴɳʌʉʎ�ʏʉʐ�ʃʐʌʙʍɸɿʎ͕ ʍʑʅʔʘʆɲ�ʅɸ�ʏʉ�ɳʌɽʌʉ�
ϮϬϱ ʃɲɿ�ɷʐʆɳʅɸɿ�ʏʘʆ�ɳʌɽʌʘʆ�ϮϬϯ͕�Ϯϭϴ͕�Ϯϭϵ�ʃɲɿ�ϮϮϬ�ʏʉʐ�ʆ͘�ϰϰϭϮͬϮϬϭϲ�ʃɲɿ�ʏʘʆ�ʊʌʘʆ�ʏʘʆ�ʋɲʌɲɶʌɳʔʘʆ�ϰ͘Ϯ�
;Ⱦɼʌʐʇɻ�ʉɿʃʉʆʉʅɿʃʉʑ�ʔʉʌɹɲ�ɸʃʋʏʙʏʉʐ�ʹ�ȾʐʌʙʍɸɿʎͿ�ʃɲɿ�ϱ͘ϰ͘�;Ȱʋʊʌʌɿʗɻ�ʋɲʌɲɷʉʏɹʘʆ�ʹ�ȰʆʏɿʃɲʏɳʍʏɲʍɻͿ�ʏɻʎ�
ʋɲʌʉʑʍɲʎ͕�ʆɲ�ʐʋʉɴɳʄɸɿ�ʋʌʉʍʔʐɶɼ�ɶɿɲ�ʄʊɶʉʐʎ�ʆʉʅɿʅʊʏɻʏɲʎ�ʃɲɿ�ʉʐʍʀɲʎ�ɸʆʙʋɿʉʆ�ʏɻʎ�Ȱʆɲɽɹʏʉʐʍɲʎ�Ȱʌʖɼʎ͕�
ʅɹʍɲ�ʍɸ�ɲʆɲʏʌɸʋʏɿʃɼ�ʋʌʉɽɸʍʅʀɲ�ʏʌɿɳʆʏɲ�;ϯϬͿ�ɻʅɸʌʙʆ�ɲʋʊ�ʏɻʆ�ɻʅɸʌʉʅɻʆʀɲ�ʋʉʐ�ɹʄɲɴɸ�ɶʆʙʍɻ�ʏɻʎ�ʍʖɸʏɿʃɼʎ�
ɲʋʊʔɲʍɻʎ͘� ȸ� ɸʅʋʌʊɽɸʍʅɻ� ɳʍʃɻʍɻ� ʏɻʎ� ʋʌʉʍʔʐɶɼʎ� ɲʆɲʍʏɹʄʄɸɿ� ʏɿʎ� ɸʋɿɴɲʄʄʊʅɸʆɸʎ� ʃʐʌʙʍɸɿʎ͘� ȵʋʀ� ʏɻʎ�
ʋʌʉʍʔʐɶɼʎ͕� ɲʋʉʔɲʍʀɺɸɿ� ʏʉ� ɲʌʅʊɷɿʉ� ɲʋʉʔɲɿʆʊʅɸʆʉ� ʊʌɶɲʆʉ͕� ʑʍʏɸʌɲ� ɲʋʊ� ɶʆʘʅʉɷʊʏɻʍɻ� ʏʉʐ� ɲʌʅʊɷɿʉʐ�
ʍʐʄʄʉɶɿʃʉʑ� ʉʌɶɳʆʉʐ� ɸʆʏʊʎ� ʋʌʉɽɸʍʅʀɲʎ� ʏʌɿɳʆʏɲ� ;ϯϬͿ� ɻʅɸʌʙʆ� ɲʋʊ� ʏɻʆ� ɳʍʃɻʍɼ� ʏɻʎ͕� ɳʄʄʘʎ� ɽɸʘʌɸʀʏɲɿ�ʘʎ�
ʍɿʘʋɻʌʙʎ� ɲʋʉʌʌɿʔɽɸʀʍɲ͘� Ⱦɲʏɳ� ʏɻʎ� ɲʋʊʔɲʍɻʎ� ɲʐʏɼʎ� ɷɸʆ� ʖʘʌɸʀ� ɻ� ɳʍʃɻʍɻ� ɳʄʄɻʎ� ʉʋʉɿɲʍɷɼʋʉʏɸ� ʔʑʍɻʎ�
ɷɿʉɿʃɻʏɿʃɼʎ� ʋʌʉʍʔʐɶɼʎ͘� Ȱʆ� ʃɲʏɳ� ʏɻʎ� ɲʋʊʔɲʍɻʎ� ʋʉʐ� ɸʋɿɴɳʄʄɸɿ� ʃʐʌʙʍɸɿʎ� ɷɸʆ� ɲʍʃɻɽɸʀ� ɸʅʋʌʊɽɸʍʅɲ� ɻ�
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