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ȺȵɀȰ� ͗� ͨȶʃɷʉʍɻ� ɲʋʉɷɸɿʃʏɿʃʉʑ� ɸʆɻʅɸʌʊʏɻʏɲʎ� ɼ� ɴɸɴɲʀʘʍɻʎ� ʉʔɸɿʄɼʎ� ɲʋʊ� ʋʌʊʍʘʋɲ� ʍʏɲ� ʉʋʉʀɲ�

ɹʖɸɿ� ʖʉʌɻɶɻɽɸʀ�ʋɲʌɳʏɲʍɻ� ʃɲʏɲɴʉʄɼʎ� ɼ�ɲʆɲʍʏʉʄɼ� ɸʀʍʋʌɲʇɻʎ͕� ʍʏʉ�ʋʄɲʀʍɿʉ� ʏʘʆ�ʅɹʏʌʘʆ�ɶɿɲ� ʏɻʆ�

ɲʆʏɿʅɸʏʙʋɿʍɻ�ʏʘʆ�ɸʋɿʋʏʙʍɸʘʆ�ɲʋʊ�ʏʉʆ�ʃʉʌʘʆʉʁʊ�ʹ�Ks/� ϭϵͩ

ɀɸ� ʏɻʆ� ʋɲʌʉʑʍɲ� ɸɶʃʑʃʄɿʉ� ɷʀʆʉʆʏɲɿ� ʉɷɻɶʀɸʎ� ʍʖɸʏɿʃɳ� ʅɸ� ʏɻ� ʖʉʌɼɶɻʍɻ� ɲʋʉɷɸɿʃʏɿʃʉʑ�

ɸʆɻʅɸʌʊʏɻʏɲʎ� ɼ� ɴɸɴɲʀʘʍɻʎ� ʉʔɸɿʄɼʎ� ʍɸ� ɷɿʃɲɿʉʑʖʉʐʎ� ɶɿɲ� ʏʉʐʎ� � ʉʋʉʀʉʐʎ� � ɹʖʉʐʆ� ʋɲʌɲʏɲɽɸʀ� ʉɿ�

ʋʌʉɽɸʍʅʀɸʎ� ʃɲʏɲɴʉʄɼʎ� ɴɸɴɲɿʘʅɹʆʘʆ� ʉʔɸɿʄʙʆ� ʍʏɿʎ� ȴ͘Ƀ͘ɉͬ͘ȵʄɸɶʃʏɿʃɳ� Ⱦɹʆʏʌɲ� ʃɲɿ� ɷʊʍɸʘʆ�

ʌʐɽʅʀʍɸʘʆ��ʃɲɿ�ɹʖɸɿ�ɲʆɲʍʏɲʄɸʀ�ɻ�ɸʀʍʋʌɲʇɻ�ʏʘʆ�ʄɻʇɿʋʌʊɽɸʍʅʘʆ�ʉʔɸɿʄʙʆ�ʏʉʐʎ͕�ɼ�ʃɲɿ��ʏʐɶʖɳʆʉʐʆ�ʏʉʐ�

ɸʐɸʌɶɸʏɼʅɲʏʉʎ� ʏɻʎ� ɹʃʋʏʘʍɻʎ� ʏʉʐ� Ϯϱй͕� ʍʑʅʔʘʆɲ� ʅɸ� ʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏʉʐ� ɳʌɽʌʉʐ Ϯ� ʏɻʎ� ɲʋʊ�

ϭϭ͘Ϭϯ͘ϮϬϮϬ�ɅɁɅ�;Ȱʚ ϱϱͿ͕�ʊʋʘʎ�ʏʌʉʋʉʋʉɿɼɽɻʃɸ�ʃɲɿ�ɿʍʖʑɸɿ͕�ʅɸ�ʏɻʆ�ʉʋʉʀɲ�ʄɲʅɴɳʆʉʆʏɲɿ�ʃɲʏɸʋɸʀɶʉʆʏɲ�

ʅɹʏʌɲ� ɲʆʏɿʅɸʏʙʋɿʍɻʎ� ʏʘʆ� ɲʌʆɻʏɿʃʙʆ� ʍʐʆɸʋɸɿʙʆ� ʏɻʎ� ɸʅʔɳʆɿʍɻʎ� ʏʉʐ� ʃʉʌʘʆʉʁʉʑ� ʃɲɿ� ʏɻʎ� ɲʆɳɶʃɻʎ�

ʋɸʌɿʉʌɿʍʅʉʑ�ʏɻʎ�ɷɿɳɷʉʍɼʎ�ʏʉʐ͘

ɇʐɶʃɸʃʌɿʅɹʆɲ͕� ɲɿʏʉʑʆʏɸʎ� ɲʋʉɷɸɿʃʏɿʃʊ� ɸʆɻʅɸʌʊʏɻʏɲʎ� ͬ� ɴɸɴɲʀʘʍɻ� ʉʔɸɿʄɼʎ� ʉɿ� ʉʋʉʀʉɿ� ɸʀʆɲɿ�

ɸʃʅɿʍɽʘʏɹʎ� ɲʃɿʆɼʏʘʆ͕� ʃɲɿ� ʐʋɳɶʉʆʏɲɿ� ʍʏɿʎ� ɸʐɸʌɶɸʏɿʃɹʎ� ɷɿɲʏɳʇɸɿʎ� ɶɿɲ� ʏɻʆ� ʋɲʌɳʏɲʍɻ� ͬ� ɲʆɲʍʏʉʄɼ�

ʉʔɸɿʄʙʆ�ɼ�ʃɲɿ�ʏɻʆ�ɹʃʋʏʘʍɻ�ʏʉʐ�Ϯϱй�ʍʑʅʔʘʆɲ�ʅɸ�ʏɿʎ�ɷɿɲʏɳʇɸɿʎ�ʏʉʐ�ɳʌɽʌʉʐ�Ϯ�ʏɻʎ�ɲʋʊ�ϭϭ͘Ϭϯ͘ϮϬϮϬ�
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ɅɁɅ� ;ȰʚϱϱͿ͕� ʊʋʘʎ� ʏʌʉʋʉʋʉɿɼɽɻʃɸ� ʃɲɿ� ɿʍʖʑɸɿ͕� ʃɲɿ� ʏʘʆ� ʃɲʏ͛� ɸʇʉʐʍɿʉɷʊʏɻʍɻ� ɲʐʏʉʑ� ɸʃɷʉɽɸɿʍʙʆ�

ɲʋʉʔɳʍɸʘʆ͕�Ȱ͘�ϭϬϲϭͬϮϲ͘Ϭϯ͘ϮϬϮϬ�;ȲʚϭϬϰϯͿ͕�Ȱ͘�ϭϬϳϰͬϬϮ͘Ϭϰ͘ϮϬϮϬ�;Ȳʚ�ϭϭϱϵͿ͕�ʊʋʘʎ�ʏʌʉʋʉʋʉɿɼɽɻʃɸ�ʅɸ�

ʏɻʆ� Ȱ͘� ϭϬϴϱͬϭϯ͘Ϭϰ͘ϮϬϮϬ� ;ȲʚϭϯϴϴͿ͕� ʃɲɿ� Ȱ͘ϭϭϬϱͬϴ͘Ϭϱ͘ϮϬϮϬ� ;ȲʚϭϴϮϭͿ͕� ʃɲɽʙʎ� ʃɲɿ� ʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏʉʐ�

ɳʌɽʌʉʐ� ϭϰ� ʏʉʐ� ʆ͘� ϰϲϵϬͬϮϬϮϬ� ;ȰʚϭϬϰͿ͕� ʃɲʏɳ� ʏɻʆ� ɲʀʏɻʍɻ� ʖʉʌɼɶɻʍɻʎ� ɲʋʉɷɸɿʃʏɿʃʉʑ�

ɸʆɻʅɸʌʊʏɻʏɲʎͬɴɸɴɲʀʘʍɻʎ�ʉʔɸɿʄɼʎ�ʍʏɿʎ�ȴ͘Ƀ͘ɉͬ͘�ȵʄɸɶʃʏɿʃɳ�Ⱦɹʆʏʌɲͬȵ͘ɀ͘ȵȻɇ͕͘�ʐʋʉɴɳʄʄʉʐʆ�ʐʋɸʑɽʐʆɻ�

ɷɼʄʘʍɻ͕�ʊʋʘʎ�ʏʉ�ʍʐʆɻʅʅɹʆʉ�ʐʋʊɷɸɿɶʅɲ͕�ɻ�ʉʋʉʀɲ�ɸʋɹʖɸɿ�ʃɲɿ�ɽɹʍɻ�ɲʀʏɻʍɻʎ�ʃɲɿ�ʄɲʅɴɳʆɸʏɲɿ�ʐʋʊʗɻ�

ɶɿɲ� ʏɻ� ʖʉʌɼɶɻʍɻ� ʏʘʆ� ɸʆ� ʄʊɶʘ� ʋɿʍʏʉʋʉɿɻʏɿʃʙʆ� ʍʑʅʔʘʆɲ� ʅɸ� ʏɿʎ� ɷɿɲʏɳʇɸɿʎ� ʏʉʐ� ɳʌɽʌʉʐ� ϭϮ� ʏʉʐ� ʆ͘�

ϰϭϳϰͬϮϬϭϯ�;ȰʚϭϳϬͿ͕�ʊʋʘʎ ɿʍʖʑɸɿ͕�ʃɲɿ�ʏʘʆ�ʃɲʏ͛�ɸʇʉʐʍɿʉɷʊʏɻʍɻ�ɸʃɷʉɽɸɿʍʙʆ�ɲʋʉʔɳʍɸʘʆ�ɅɃȿ�ϭϮϳϰ�

ʃɲɿ�ϭϮϳϱͬϮϬϭϯ�;ȲʚϯϯϵϴͿ͘

ȳɿɲ�ʏɻʆ�ʐʋʉɴʉʄɼ�ʏɻʎ�ʘʎ�ɳʆʘ�ʐʋɸʑɽʐʆɻʎ�ɷɼʄʘʍɻʎ�ɸʀʆɲɿ�ɷʐʆɲʏʊʆ�ʆɲ�ʍʐʅʋʄɻʌʙʆɸʏɲɿ�ɻ�ʔʊʌʅɲ�

ʏɻʎ� ʐʋɸʑɽʐʆɻʎ� ɷɼʄʘʍɻʎ� ʅɹʍʘ� ʏɻʎ� ɿʍʏʉʍɸʄʀɷɲʎ� ĚŝůŽƐŝ͘ƐĞƌǀŝĐĞƐ͘ŐŽǀ͘Őƌ͘ ȸ� ʐʋɸʑɽʐʆɻ� ɷɼʄʘʍɻ� ɸʀʆɲɿ�

ɷʐʆɲʏʊʆ� ʆɲ� ɲʋʉʍʏɹʄʄɸʏɲɿ� ʏɲʖʐɷʌʉʅɿʃɳ� ʅɹʍʘ� ʍʐʍʏɻʅɹʆɻʎ� ɸʋɿʍʏʉʄɼʎ� ɼ� ʅɸ� ʐʋɻʌɸʍʀɲ�

ʏɲʖʐʅɸʏɲʔʉʌɳʎ�ɼ�ʗɻʔɿɲʃɳ ʅɹʍʘ�ʅɻʆʑʅɲʏʉʎ�ɻʄɸʃʏʌʉʆɿʃʉʑ� ʏɲʖʐɷʌʉʅɸʀʉʐ�ʍʏʉʆ�Ʌʌʉʁʍʏɳʅɸʆʉ� ʏɻʎ�

ɲʌʅʊɷɿɲʎ�ȴ͘Ƀ͘ɉ ɼ ʆɲ�ʃɲʏɲʏʀɽɸʏɲɿ�ʍʏʉ�ʋʌʘʏʊʃʉʄʄʉ�ʏɻʎ�ɲʌʅʊɷɿɲʎ�ȴ͘Ƀ͘ɉ͘

Ȳɲʍɿʃɼ�ʋʌʉʒʋʊɽɸʍɻ�ɶɿɲ�ʏɻ�ʖʉʌɼɶɻʍɻ�ɲʋʉɷɸɿʃʏɿʃʉʑ�ɸʆɻʅɸʌʊʏɻʏɲʎͬɴɸɴɲʀʘʍɻʎ�ʉʔɸɿʄɼʎ�ɸʀʆɲɿ�

ɻ� ɸʋɲʄɼɽɸʐʍɻ� ɲʋʊ� ʏʉʆ�Ʌʌʉʁʍʏɳʅɸʆʉ� ʏɻʎ�ɲʌʅʊɷɿɲʎ� ɶɿɲ� ʏɻʆ� ɸʋɿɷʀʘʇɻ� ʏɻʎ� ɸʀʍʋʌɲʇɻʎ� ʏɻʎ� ʉʔɸɿʄɼʎ�

ʐʋɻʌɸʍʀɲʎ� ʏɻʎ� ʐʋɲɶʘɶɼʎ� ʏʘʆ� ʋʌʉʍʙʋʘʆ� ɲʐʏʙʆ� ʍʏɿʎ� ɲʆʘʏɹʌʘ� ɷɿɲʏɳʇɸɿʎ� ;ʋɲʌɳʏɲʍɻʎ� ʃɲɿ�

ɲʆɲʍʏʉʄɼʎ� ɴɸɴɲɿʘʅɹʆʘʆ ʉʔɸɿʄʙʆ͕� ɹʃʋʏʘʍɻʎ� ʏʉʐ� ϮϱйͿ� ʅɸ� ɲʆʏʀʍʏʉɿʖɻ� ɸʋɿʍɻʅɸʀʘʍɻ� ɸʋʀ� ʏʉʐ�

ɲʋʉɷɸɿʃʏɿʃʉʑ�ɸʆɻʅɸʌʊʏɻʏɲʎͬɴɸɴɲʀʘʍɻʎ�ʉʔɸɿʄɼʎ͘

ȸ� ʋɲʌɲʋɳʆʘ� ɷɿɲɷɿʃɲʍʀɲ� ʅʋʉʌɸʀ� ʆɲ� ɸʔɲʌʅʉʍʏɸʀ� ʃɲɿ� ʍɸ� ʉʋʉɿɲɷɼʋʉʏɸ� ɳʄʄɻ� ʋɸʌʀʋʏʘʍɻ� ɲʀʏɻʍɻʎ�

ʖʉʌɼɶɻʍɻʎ� ɲʋʉɷɸɿʃʏɿʃʉʑ� ʔʉʌʉʄʉɶɿʃɼʎ� ɸʆɻʅɸʌʊʏɻʏɲʎͬɴɸɴɲʀʘʍɻʎ� ʉʔɸɿʄɼʎ͕� ɸʔʊʍʉʆ� ʃɲʏɳ� ʏʉ� ʖʌʊʆʉ�

ʐʋʉɴʉʄɼʎ� ʏɻʎ�ɲʀʏɻʍɻʎ�ɷɸʆ�ɹʖʉʐʆ͕� ɶɿɲ�ʉʋʉɿʉɷɼʋʉʏɸ�ʄʊɶʉ͕�ʋɿʍʏʘɽɸʀ�ʍʏɿʎ�ʉʔɸɿʄɹʎ�ʉɿ� ʃɲʏɲɴʉʄɹʎ�ʋʉʍʙʆ�

ʋʉʐ�ɹʖɸɿ�ɷɿɸʆɸʌɶɼʍɸɿ�ʉ�ʔʉʌʉʄʉɶʉʑʅɸʆʉʎ͘

ȅ�ǻǿȅǿȀǾȉǾȈ
Ɉȸɇ�Ȱ͘Ȱ͘ȴ͘ȵ͘

ȳȵɏɆȳȻɃɇ�ɅȻɈɇȻȿȸɇ



ɅȻɁȰȾȰɇ�ȴȻȰɁɃɀȸɇ�

Ȱ͘�ɅɆɃɇ�ȵɁȵɆȳȵȻȰ
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Ϯ͘�ȴͬʆʍɻ�ȸʄɸʃʏʌʉʆɿʃɼʎ�ȴɿɲʃʐɴɹʌʆɻʍɻʎ�
ϯ͘�ȴͬʆʍɻ�ɇʏʌɲʏɻɶɿʃɼʎ�Ɉɸʖʆʉʄʉɶɿʙʆ�Ʌʄɻʌʉʔʉʌɿʃɼʎ ;ʅɸ�ʏɻʆ�ʋɲʌɳʃʄɻʍɻ�ʆɲ�ɲʆɲʌʏɻɽɸʀ�ʍʏɻʆ�
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ϱ͘�ȸʄɸʃʏʌʉʆɿʃɼ�Ȳɿɴʄɿʉɽɼʃɻ�ȰȰȴȵ

Ȳ͘�ȰɅɃȴȵȾɈȵɇ�ȳȻȰ�ȾɃȻɁɃɅɃȻȸɇȸ
ϭ͘�ȳʌɲʔɸʀʉ��ɉʋʉʐʌɶʉʑ�Ƀɿʃʉʆʉʅɿʃʙʆ
Ϯ͘�ȳʌɲʔɸʀʉ��Ȱʆɲʋʄɻʌʘʏɼ�ɉʋʉʐʌɶʉʑ�Ƀɿʃʉʆʉʅɿʃʙʆ
ϯ͘�ȳʌɲʔɸʀʉ�ɉʔʐʋʉʐʌɶʉʑ�Ƀɿʃʉʆʉʅɿʃʙʆ
ϰ͘�ȳʌɲʔɸʀʉ�ȳɸʆ͘�ȳʌɲʅʅɲʏɹɲ�Ɍʉʌʉʄʉɶɿʃɼʎ�Ʌʉʄɿʏɿʃɼʎ�ʃɲɿ�ȴɻʅʊʍɿɲʎ�Ʌɸʌɿʉʐʍʀɲʎ
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ϲ͘�ȳʌɲʔɸʀʉ�Ɉʑʋʉʐ�ʃɲɿ�ȴɻʅʉʍʀʘʆ�ɇʖɹʍɸʘʆ

ȳ͘ ȵɇɏɈȵɆȻȾȸ�ȴȻȰɁɃɀȸ͗
ϭ͘�ȳʌɲʔɸʀʉ��ȴɿʉɿʃɻʏɼ�Ȱʆɸʇɳʌʏɻʏɻʎ�Ȱʌʖɼʎ�ȴɻʅʉʍʀʘʆ�ȵʍʊɷʘʆ�
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