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⡍ᰆᰍഭ�॒᮹�aŖᙹ݉ᨱ�᮹⦹ᩍ�᜾⣩ �ᮥ⡍ᰆ⦹۵�äᮝಽ�ั⧁�ᙹ�ᯩ۵ߑ��ᯕ�༊ᱢᮡ�᜾⣩

᮹�ᙹᘂ�� ᅕ �᳕� ᯲ᨦᖒ�� ᭥ᔾᖒ�� šญᖒ�� ᔢ⣩ᖒ�॒ Ł�ั⧁�ᙹ�ᯩ݅ᯩ�ߑᯕ۵׳ᮥ� �݅vḥ��
������

�������➉┅ḡ᮹�ʑ܆

ⴘᅕ᳕ᖒ���ԕᬊྜྷᯕ�ᄡḩࡹÑӹ�❭ᗱࡹḡ�ᦫí�ᅕ᳕⦹Ł�ᅕ⪙⦹۵�ʑ܆�

☖᳑ฝᮡ�ᰆʑe�ԕᬊྜྷᯕ�ᔢ⦹ḡ�ᦫí�ᅕ⪙⧕�ᵝ۵��᜾⣩᮹�ᅕ᳕ᖒᯕ�ๅᬑ�୑ᨕӽ�⡍ᰆ�
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ႊ᜾ᯕ �݅�᳦ᯕᵞᮝಽ�อॅᨕḥ�ĥ௡�❱ᮡ�ˉḡʑ�ᛍᬕ�ĥ௡ᮥ�ᅕ⪙⧕�ᵝ۵�ʑ܆ �ᮥ⦽ �݅�ᯕ
᪡�zᯕ�⡍ᰆᮡ�᜾⣩ �ᮥᅕ⪙쨖ᅕ᳕⧉ᮝಽ �៉ᯙඹෝ�ʑᦥᨱᕽ�⧕ႊ᜽┅۵ߑ��ⓑ�ᩎ⧁ �ᮥ⦹ᩡ

�݅�ੱ⦽�៊ᨕᕽ�ქญí۵�ᮭࡹ�᜾�ᥑ౩ʑ᮹�᧲ �ᮥᵥᯕ۵�ᩎ⧁ �ࠥ⦹Ł�ᯩ �݅� �

ⴙ႑ᘂᖒ���ԕᬊྜྷ�ᬕၹ �ᮥᬊᯕ⦹í�ࠥ᪡ᵝ۵�ʑ܆

ྜྷᯕӹ�ၡa൉�॒ᮡ�⡍ᰆᯕ�ᨧᮝ໕�ᬕၹ⦹ʑ�ๅᬑ�Ņ௡⦽�ྜྷÕᯕ �݅�⥭௝ᜅ❒�⍉▭ᯕթ�

ၶᜅ۵�ᩍ �్ᄲ᮹�ᮭഭᙹෝ�⦽ჩᨱ�ӹෝ�ᙹ�ᯩí�⧕�ᵝ۵�⠙ญ⦽�⡍ᰆᯕ �݅�ၽݍ⦽�⡍ᰆ�ʑ

ᚁಽ�ᯙ⧕��⮲⧕ᨱᕽ�₥≉⦽�⋱እᦥෝ�ᬑญӹ௝�aᱶ᮹�᜾┢ᨱᕽ�ᷱʙ�ᙹ�ᯩ۵�äᯕ �݅

ⴚᖙᇥᖒ���ᱢݚ⦽�Ⓧʑӹ�ᬊపᮝಽ�ӹ٥ᨕ�݅᧲⦹í�ᖁ┾⧁�ᙹ�ᯩ۵�ʑ܆

���PO�� ���PO�� �O�� �O�॒ᮝಽ�ᖙᇥ⪵ࡹᨕ��a �᳒Ǎᖒᬱ᮹�ᙹᨱ�฿⇵ᨕ�Ǎ᯦⧁�ᙹ�ᯩ۵�ᬑ

�ᮁ⡍ᰆ �ᮥᔾb⧕�ᅝ�ᙹ�ᯩ �݅�⊽Ǎॅᯕ�༉ᯕ۵�❭❑ᨱᕽ �ࠥᩍ �్}᮹�ᄲๆᵝෝ�ᔍ۵�äᅕ

�݅� ���Oॅᯕ�⟹✙ᄲ�ๆᵝෝ�ᔍ۵�äᯕ�ᬕၹ �ࠥᬊᯕ⦹Ł�Ğᱽᱢᯕ �݅

ⴛᔢ⣩ᖒ���ԕᬊྜྷ᮹�ᔢ┽ӹ�aĊ�॒ �ᮥᛞí�᦭�ᙹ�ᯩࠥಾ�ॵᯱᯙ⦽�ྕᨙ᮹�ᖙᯝᷩ �้ʑ܆

᪅౭ḡᵝᜅ۵�ᝁᖁ⦽�᪅౭ḡᔪ �ᮥ᯹�ऽ్ԝ�ᙹ�ᯩࠥಾ�⚍໦ᬊʑᨱ۵ݕ��Ğᬑaݡ�ᇡᇥᯕ

�݅�ᇩ⚍໦�ᬊʑᨱݕ�ĉḡ۵�᜾⣩᮹�Ğᬑ��ԕᬊྜྷᮥ�⦽٩ᨱ�❭ᦦ⧁�ᙹ�ᯩࠥಾ�ᱢᱩ⦽�⍍్ෝ�

ᔍᬊ⦹Ł�ᝅᔍ�ᯕၙḡӹ�ᯝ్ᜅ✙ෝ�☖⧕�ᯕ⧕ෝ۵࠶� �݅�ྕ᳑Õ�Łɪᜅ౞í�ᅕᯕࠥಾ�ॵᯱ

ᯙ⦽݅Ł�⧕ᕽ�ᳬᮡ�äᮡ�đ⎵�ᦥܩ �݅

ᗭእᯱ۵�ᱡษ �݅݅ෙ�Ğᱽಆŝ�᫶Ǎෝ�aḡŁ�ᯩᮝ໑��bb᮹�Ğᬑᨱ�฿۵�ᔢ⣩ �ᮥᖁ┾

⦹ʑ�ษಉᯕ �݅� ���ᬱḽญ�ŝᯱ۵�ə�aĊᨱ�Ù฿í�ᇡݕ�ᨧŁ�฼ᯩí�ᅕᯕࠥಾ�ॵᯱᯙ⧕᧝�

⦹໑�� ���อ�ᬱḽญ�᧲ᵝ۵�⣩Ċᨱ�฿ࠥಾ�Łɪᜅ్ᬕ�ᗭᰍෝ�ᯕᬊ⦹ᩍ�⪵ಅ⦹í�ॵᯱᯙ⧕

᧝�⦽ �݅

ⴜ⠙ญᖒ���ᗭእᯱa�ྜྷÕᮥ�ᅕ݅�e⠙⦹Ł�ᬊᯕ⦹í�ᔍᬊ⧁�ᙹ�ᯩࠥಾ۵࠶��ʑ܆

ԥእᨱ�ྜྷ �ᮥҴᩍ�᳑ญ⧕᧝�⧩޹�ᅪḡ௝໕ŝݍ�ญ��⍖�௝໕᮹�}ၽᮡ�ᩍ �్༉ಽ�ᔾ⪽᮹�

⠙᮹ෝ�aᲙ᪵ �݅�እᜅ┘ॅ �ᮥᅕ໕�ԕᇡᨱ�ᗭ⡍ᰆᯕ�ॅᨕ�ᯩ۵�➉┅ḡa�ฯᮡߑ��ᯕäᮡ�ᗭ

እᯱ᮹��⫭�ᖎ≉ప �ᮥŁಅ⦽�⦽⠙�ԉᮡ�ŝᯱa�٦٦⧕ḡ۵�ä �ᮥႊḡ⧕�ᵝʑ �ࠥ⦽ �݅�⡍ᰆ

ᮡ�ᔍᬊᯱ᮹�⠙᮹ෝ�᭥⧕�᳕ᰍ⦽ �݅�ə�ᬊࠥ�}ၽᨱ۵�Ҿᯕ�ᨧ �ᮥäᯕ �݅

�����➉┅ḡॵᯱᯙ	1BDLBHF�%FTJHO


➉┅ḡॵᯱᯙᯕ௡�³ᗭእᯱᨱí�ᔢ⣩ �ᮥ᦭ญŁ��Ǎๅ᮹᫶ �ᮥ᷾a᜽┅໑��ᔢ⣩ �ᮥᦩᱥ⦹í�

ᅕ⪙⦹Ł� ᬕၹ⧁� ᙹ� ᯩ۵� ᯦ℕॵᯱᯙᯕ ´݅�᭥┅႒ŝ��� ➉┅ḡॵᯱᯙ᮹� ᩢᩎᮡ� Ⓧí�

6WUXFWXUH�Ǎ᳑�᪡�6XUIDFH�⢽໕��ॵᯱᯙᮝಽ�ᇥඹࡽ �݅�ຝᱡ�6WUXFWXUH�Ǎ �᳑�ॵᯱᯙᮡ�ᱽ⣩ᮥ�

ᔾᔑ⦹Ł�❱ๅ⦹۵ᯩ�ߑᨕᕽ�ᙹᘂ��ᅕš��⦹ᩎ�॒᮹�ᱽၹŝᱶᨱ�ᯩᨕ�ྜྷ⣩᮹�⣩ḩ�a⊹ෝ�ᅕ



᜾⣩� ➉┅ḡॵᯱᯙ�}ၽ� ᱥఖᨱ�š⦽� ᩑǍ� � ��

⪙��ᅕ᳕⦹ᩍ�ྜྷ⣩≉ɪ �ᮥ⠙ญ⦹í�⦹۵�ॵᯱᯙᯕ �݅�ᯕ۵�➉┅ḡॵᯱᯙᨱᕽ�µ۵݅ݕ��ք۵

¶݅۵�ʑᅙᱢᯙ�ʑ܆ �ᮥ᮹ၙ⦹۵�⦥ᙹᱢ�᫵ᗭᯕ �݅ʡℎ�� �������ྜྷ⣩ �ᮥᮁ☖쨖ᅕš⧉ᨱ�ᯩᨕ

ᕽ�a⊹�ၰ�ᔢ┽ෝ�ᅕ⪙⦹ʑ�᭥⦹ᩍ�ᱢᱩ⦽�ᰍഭӹ�ᬊʑ�॒ �ᮥྜྷ⣩ᨱ�᜽ᰆ⦹۵�ʑᚁ�ၰ�ᔢ

┽ෝ�᮹ၙ⦽ �݅�⡍ᰆ �ᮥ⦽ǎŖᨦȽĊ�.6�ᨱᕽ۵�µྜྷ⣩᮹�ᮁ☖ŝᱶᨱ�ᯩᨕᕽ��ə�ྜྷ⣩᮹�a

⊹�ၰ�ᔢ┽ෝ�ᅕ⪙⦹ʑ�᭥⦹ᩍ�ᱢ⧊⦽�ᰍഭ�ੱ۵�ᬊʑ�॒ᮝಽ�ྜྷ⣩ �ᮥ⡍ᰆ⦹۵�ႊჶ�ၰ�⡍

ᰆ⦽�ᔢ┽ෝ�ั⦹໑��ᯕä �ᮥ݉᭥⡍ᰆ��ԕᇡ⡍ᰆ�ၰ�᫙ᇡ⡍ᰆ᮹��᳦ᮝಽ�ᇥඹ⦽ ¶݅௝�ᱶ᮹⦽

�݅ʡℎ�� ������

�����➉┅ḡॵᯱᯙ᮹�ʑ܆ŝ�᮹ၙ

⡍ᰆ᮹�ʑᅙᱢᯙ�ʑ܆ᮡ�⡍ᰆ᮹�ᅕ᳕ᖒ쨖႑ᘂᖒ쨖ᖙᇥᖒ쨖ᝍၙᖒ쨖⠙ญᖒ��Ⅹʑᨱ۵�⡍ᰆ᮹�ʑ

�ၰ�⦥᫵ᖒ܆ �ᮥᅕ⪙ᖒᨱࢱ�ᨩḡอ��᪅۹ԁ�ᯕäᯕ޵�ᬒ�⪶ᰆࡹᨕ�➉┅ḡ᮹�❱ๅⅪḥ�ʑ܆

ᨱ�ᵲᱱ Ł�ᯩࢱᮥ� �݅�ᔾᔑ⣩ᮡ�əä�ᯱℕಽอ�ᔢ⣩ᯕ௝�ั⦹ʑ۵�ᨕಖḡอ��➉┅ḡ�ᔢ⣩ᯕ�

ᮝಽࢉ �៉ᔢ⣩⪵⦹ᩡ݅Ł� �ั⧁�ᙹ�ᯩ �݅�ੱ⦽�⡍ᰆŝ�ԕᬊྜྷᯕ࠺�ᯝ᜽�LGHQWLILFDWLRQ�ࢉ�ᮝ

ಽ �៉ᔢ⣩ᯕ۵ࡹ��äᯕအಽ�➉┅Ḷ᮹�ᔢ⣩ᖒᮡ�ᵲ᫵⦽�ʑ܆ᯕ �݅�⡍ᰆॵᯱᯙ᮹�ᩎ⧁ᯕ௡�ᗭ

እᯱ᮹�݅᧲⦽�QHHGV�᪡�ZDQWVෝ�∊᳒᜽┅۵ᩢ�ߑ⨆ಆᯩ۵�᫵ᗭᯕ݅��

�������➉┅ḡॵᯱᯙ᮹�šಉ�ᬊᨕॅ

⡍ᰆ᮹�ᩢᨕ᜾�⢽⩥ᯙ�3DFNDJH۵�ᩍ �్aḡ�❭ᔾ�݉ᨕෝ�wŁ�ᯩ �݅�እ᜘⧕�ᅕᯕ۵�݉ᨕ

᮹�ஜ �ᮥ໦⪶⯩�⦹໕�݅ᮭŝ�z �݅
� 1BDLBHF���ᩍ �్ḱ�Й్ၙෝ�⦽ߑ�༉ᮡ�ᔢ┽

� 1BDLBHJOH���QBDLBHFෝ�อऽ۵�⧪᭥
� 1BDL���Йญ 
݅�᝙ 
݅�ྗ 
݅�⡍ᰆ⦹݅

� 1BDLJOH���ḱ�Й్ 
ၙ�⡍ᰆᬊ⣩

�8SBQQJOH���q᝙ʑ
�᝙ʑ

�������᜾⣩�➉┅ḡॵᯱᯙ᮹�᮹ၙ᪡�ᩎ⧁

ŝÑ᮹�᜾⣩�➉┅ḡॵᯱᯙᮡ�ྜྷÕ �ᮥᅕ⪙⦹Ł�ᬕၹ⦹۵�ᩎ⧁ᨱ�ḡӹḡ�ᦫᦹḡอ�⩥ݡᨱ�

ॅᨕᕽ۵޵�ᬒ�݅᧲⦽�ᩎ⧁ᯕ�᫵ǍࡹŁ�ᯩ݅��᫵᷹᮹�ᔢ⣩ॅᮡ�əäᯕ�w۵�ᅙ௹᮹�ʑ܆ᐱ�

ᦥܩ௝޵�ᇩᨕ�݅᧲⦽�ᇡaa⊹a�ᯩᨕ᧝�⦹۵�äᯕ �݅�ᯕ۵�ʑᚁŝ�ᱶᅕ᮹�ၽݍŝ�ྜྷḩ᮹�

⣮᫵ᨱᕽ�᪅۵�ᖁ┾�ჵ᭥᮹�݅᧲ᖒᨱᕽ�እ೐ࡽ �݅�᪅۹ԁ᮹�᜾⣩�➉┅ḡॵᯱᯙᯕ�݉ḡ�ྜྷÕ

�ᮥᦥ෥ݖí�q᝙۵�ᙹᵡᨱอ�ນ �ྜྷᙹ�ᨧ۵�äᮡ�ၵಽ�ᯕ�ভྙᯕ �݅
ᱢᯙ�໕ᮡ�ྜྷು�ᗭእᯱ᮹�ʭ݅ಽᬕ�qᖒᱢ�᫵Ǎ܆᮹�᜾⣩�➉┅ḡॵᯱᯙ᮹�ᔢ⣩᮹�ʑݡ⩤
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ᨱ �ࠥ∊ᝅ⧕᧝�⦽ �݅�ᯕäᯕ᧝ัಽ�⩥ݡ�᜾⣩�➉┅ḡ᮹�ᵲ᫵ᖒŝ�᳕ᰍ�ᯕᮁ௝Ł�⧁�ᙹ�ᯩ �݅�
➉┅ḡ۵�ᗭእᯱ᮹�᫵Ǎᨱ�∊ᝅ⦹ʑ�᭥⧕�᳕ᰍ⦽ �݅�ᗭእᯱᨱí�ᖁ┾۵ࡹ�ʑ⫭ෝ�᨜ʑ�᭥⦽�

ᱲɪ��ᯕäᯕ�᜾⣩�➉┅ḡॵᯱᯙ᮹�aᰆ�ⓑ�ᩎ⧁ᯕ �݅�঑௝ᕽ�⩥ݡ᮹�᜾⣩�➉┅ḡॵᯱᯙᮡ�

ᯕ౨í�ᱶ᮹⧁�ᙹ�ᯩ �݅� µᔢ⣩ �ᮥᦥ෥ݖí�q᝙Ł�ᅕ⪙⦹۵�äᐱอ�ᦥܩ௝�ᗭእᯱ᮹�݅᧲⦽�

ᯕᖒᱢ��qᖒᱢ�᫵Ǎෝ�∊᳒᜽┅۵�⧪᭥�ᱥℕ¶ᯕ �݅

ᔍ⫭᪡�᜾⣩➉┅ḡॵᯱᯙݡ⩤�������

᜾⣩�➉┅ḡॵᯱᯙᮥ�⦹ʑᨱ�ᦿᕽ��ॵᯱᯕթॅᮡ�ᗭእᯱ᮹�᫶Ǎ᪡�ʑᚁᱢ�ႊჶ� �॒ᩍ్�

aḡ�ᅖᰂ⦽�ᔍ⧎ �ᮥ᳦⧊ᱢᮝಽ�Łಅ⧕᧝�⦽ ᮹�᜾⣩�➉┅ḡ�ॵᯱᯕթa�ၹऽ᜽�ᯕݡ⩤�݅�

⧕⦹Ł�ᯩᨕ᧝�⧁�ᔍ⧎��aḡෝ�ᗭ}⦽ �݅

ⴘ᜾⣩�➉┅ḡ᪡�ᱽ⣩�ᬱa᪡᮹�ᔢššĥᨱݡ�⦽�ᯕ⧕

zᮡ�ʑ܆ᯕ໕ᕽ�↽ᗭ᮹�እᬊᮝಽ�↽ݡ�⬉ŝෝ�ԕʑ�᭥⧕�⡍ᰆእ᮹�ᬱa�ᱩq �ᮥ᜽ࠥ⦹

۵�äᮡ�ॵᯱᯙ᮹�ᅙḩᱢᯙ�ྙᱽᯕ �݅�zᮡ�đŝྜྷᯕ௝�⦹޵௝ �ࠥŖᱶ᮹�⬉ᮉ⪵᪡�⧊ญᱢᯙ�

Ǎ᳑}ᖁᮥ�⦹ᩍ�⡍ᰆእᬊ᮹�ᬱa�ᱩq �ᮥ᜽ࠥ⦹۵�ႊჶᮡ�ᩍ �్aḡa�ᯩ �݅�ə౑ߑ�ၹݡ

ಽ��ᗭእᯱ᮹�݅᧲⦽�᫶Ǎෝ�∊᳒᜽┍�ᔩಽᬕ�⩶┽᮹�⡍ᰆᮥ�}ၽ⦹ʑ�᭥⧕�ᔩಽᬕ�ʑ⫮ŝ�

ᖅእᨱ�⚍ᯱ⦹۵�ä �ࠥᵲ᫵⦽�ᯝᯕ �݅�ᗭእᯱ᮹�≉⨆ŝ�᜽bᮡ�ҫᯥᨧᯕ�ᄡ⦹໑�ᬑᙹ⦽�ᔢ

⣩ �ᮥ᫵Ǎ⦽ �݅�↽ᝁ�ᖅእ᪡�ʑჶ �ᮥԉᅕ �݅ዉญ�ᙹᬊ⧕᧝⦹۵�äᮡ�ə�ভྙᯕ �݅�ə్ӹ�ᨕ

ਅ�Ğᬑ௝�⧕ �ࠥ� ➉┅ḡॵᯱᯙᮡ�ᱽ⣩�ᬱa᪡᮹�ᔢššĥෝ�↽ᬑᖁᱢᮝಽ�Łಅ⧕᧝�⦽ �݅�
ᱽ᳑ᬱaෝ�չᨕᖁ�ྕญ⦽�⡍ᰆእ᮹�ḡ⇽ᮡ�ᱽ⣩᮹�Ğᰢಆ �ᮥ᪅⯩ಅ�᧞⪵᜽┍�ᙹ�ᯩʑ�ভྙ

ᯕ �݅�

ⴙ⡍ᰆ᮹�ʑᚁᱢᯙ�⊂໕ᨱݡ�⦽�ᯕ⧕

⡍ᰆʑᚁᮡ�ๅᬑ�ᖙᇥ⪵ࡽ�ᇥ᧝ᯕ �݅�ʑĥᨱ�᮹⦽�ᯱ࠺⡍ᰆ�ႊ᜾ᮡ�ๅᬑ�ᝁᗮ⦹໑ݡ�పᮝ

ಽ�⡍ᰆ⧁�ᙹ�ᯩ۵�Ğᱽᱢᯙ�ᯕᱱᯕ�ᯩ �݅�ə్ӹ�Ğᬑᨱ�঑௝ᕽ۵�ᗱᮝಽ�ᯝᯝᯕ�᝙ᕽ�ᇺ

ᯕ۵�ᙹ࠺⡍ᰆ�ႊ᜾ᯕ�᫵Ǎࡹʑ �ࠥ⦽ �݅�ᯙÕእᨱ�᮹⧕�⡍ᰆእᬊᯕ�ᔢ᜚۵ࡹ�໕ᮡ�ᯩᮝӹ�

ʑĥᨱᕽ�ᅝ�ᙹ�ᨧ۵�ᱶƱ⧉ŝ�Łɪᜅ్ᬡᮝಽ�Ła�ᔢ⣩ᨱ�ᨕᬙญ۵�ႊ᜾ᯕ �݅�

ⴚᮁ☖ŝ�᜾⣩�➉┅ḡ᮹�šĥᨱݡ�⦽�ᯕ⧕

᜾⣩�➉┅ḡa�᳕ᰍ⧉ᮝಽ �៉ᔢ⣩ᮡ�ᅙĊᱢᯙ�ᮁ☖ᯕ�a܆⧕Ჭ �݅�঑௝ᕽ�᜾⣩�➉┅ḡॵ

ᯱᯙ �ᮥ⧁�ভ۵�ᮁ☖ᯕ�ᬱ⪽⦹íࢁ��ᙹ�ᯩࠥಾ�႑ಅ⧕᧝�⦽ పᮝಽ�ᱢᰍ⦹ʑ�ᨕಖ݅Ñݡ�݅�

ӹ��ᬕၹᯕ�ᇩ⠙⦹݅Ñӹ��݅ෙ�ᔢ⣩ŝ�Ǎᄥᯕ�ᨕಅᬑ໕�ᮁ☖ᨱ�ᱩݡ�ᇩญ⦹ �݅�⎵⋕⎽௝�ᄲ

᮹�᯹ಾ⦽�⨩ญᖁᮡ�ᵲeᔢ᮹�ᱢᰍ�₞Łᨱᕽ�݅ෙ�ᄲॅŝ�ᛞí�Ǎᄥ⧁�ᙹ�ᯩࠥಾ�Łᦩࡽ�ä

ᯕ �݅�ᮁ☖ᨦᯱ᮹�᫵Ǎ�ᩎ᜽�➉┅ḡॵᯱᯙᨱ�ᯩᨕᕽ�ᬑᖁᱢᮝಽ�Łಅࡹᨕ᧝�⧁�ᔍ⧎ᯕ �݅�ᮁ
☖ᨦᯱ᮹�᮹čᯕ᧝ัಽ�ᱽ⣩ �ᮥᅕ �݅ᮁญ⦽�᳑Õᮝಽ�❱ๅ⧁�ᙹ�ᯩ۵�ᵲ᫵⦽�᫵ᗭᯙ�äᯕ �݅�
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ⴛᗭእᯱ᮹�ၝq⦽�qᖒᱢ�ᄡ⪵ᨱݡ�⦽�ᯕ⧕

ᔍ௭ᮡ�٥Ǎӹ�ԉ݅෕Ł�✚ᄥ⦽�ᔢ⣩ �ᮥᗭᮁ⦹Ł�᝗ᮡ�᫶Ǎa�ᯩ �݅�✚ᄥ⦽�ᔢ⣩ �ᮥ☖⧕�

ᯱʑ�ᯱᝁ �ᮥᩑ⇽⦹Ł �ᯱ⦹۵�ᗭእᯱ᮹�ʭ݅ಽᬕ�᫶Ǎෝ�∊᳒᜽┅ʑ�᭥⧕��ॵᯱᯕթ۵�↽ᝁ

᮹�✙౭ऽෝ�᜖ा⦹۵ߑ��íᮝ෕ḡ�ᦫᦥ᧝�⦽ �݅
↽ɝ�✙౭ऽ�ᄡ⪵ಽ�ť༊⧁�อ⦽�äᮡ׳�ᦥḥ�ᗭእᯱ᮹�ᦩ༊ᨱ�঑ෙ�⥥ญၙᨥ�ᔢ⣩�ᖁ⪙

ࠥᯕ �݅�᭑ኺ�ၵ௭ŝ�⪹Ğ�ྙᱽᨱݡ�⦽�ᯙ᜾ᯕ׳�ᦥḡ໕ᕽ�ᯱᩑ�ᖒᇥ᮹�ྕŖ⧕�ᔢ⣩ �ᮥᖁ⪙

⦹۵�Ğ⨆ŝ�⩥ݡᔍ⫭᮹�ᅖᰂᖒᨱݡ�⦽�ၹၽಽ�⚍໦⦹Ł�ၾᮡ�ᔪ₥ෝ�᫵Ǎ⦹۵�Ğ⨆ᯕࢱ�ऽ

్ḡŁ�ᯩ �݅�ᯱᩑྜྷᨱᕽ�₟ᦥᅝ�ᙹ�ᯩ۵�ᮁʑᱢᯙ�⩶┽᪡�อᲭ �ᮥভ�ᇡऽ౞Ł�ั௲ั௲⦽�

Ⅺq �ᮥᖁ⪙⦹۵�ä �ࠥੱ�⦹ӹ᮹�✚Ḷᯕ �݅�ᗭእᯱ᮹�qᖒᱢᯙ�᫵Ǎ۵�ᔍ⫭a�ᅖᰂ⧕ḩᙹಾ�

ᬒ�v⧕ḡʑ�ษಉᯕ޵ �݅�ᯕ�᫵Ǎෝ�ᮁ⬉ᱢᱩ⦹í�∊᳒᜽┅۵�ä�ᩎ᜽�᜾⣩�➉┅ḡॵᯱᯙ᮹�

ᵲ᫵⦽�ᱥఖᯕ௝Ł�⧁�ᙹ�ᯩ݅�

�������ᱶᅕ᪡�᜾⣩�➉┅ḡॵᯱᯙ

ŝ⦺ŝ�ᱶᅕ☖ᝁᯕ�⪵ಅ⦹í�ၽݍ⦽���ᖙʑ�ᯙe᮹�ᔾ⪽⪹Ğ�ᄡ⪵۵�µᗭእ¶᪡�µᗭእ ¶ᯱෝ�

⧩᝙Ł�Ğᱽᱢᮝಽ�ᨥℎӹí�݅᧲⦽�ᩎ⦺šĥෝ�⩶ᖒ్ࢹ �݅�Ğ �ᱽ⪹Ğᮡ�᜽ᰆ�}ႊŝ�əಽ�

ᯙ⧕�᧲ᱢ쨖ḩᱢᮝಽ�ᖒᰆ⦽�ǎᱽ⪵᮹�⬉ŝෝ�aᲙ᪵ �݅�ੱ⦽�ᯙ░֘฾᮹�ၽݍᮡ�᪅⥩ࡽ�ᱶ

ᅕ⪵�ᔍ⫭᮹�ʑၹ�ᦥ௹�ᱥᯱᔢÑ௹᮹�⪽ᖒ⪵ಽ�ᩑđࡹᨩ �݅ᱶᅕ᮹�ၽݍŝ�Ñݡ⧕ḥ�Ğ �ᱽ⪹

Ğ᮹�݉໕ �ᮥᅕᩍᵝ۵�➉┅ḡॵᯱᯙ᮹�ᔍಡa�ᯩ �݅� µ��֥�ᱥ�⍅⦝�ᄲ�௝ᄉᨱ�ᔍᬊࡽ�༉ߙ

ᯕ�ᯱᝁ¶�ᯕ௝Ł�ᵝᰆ⦹Ł�ჶᱢᗭᘂᮥ�☖⦹ᩍ�ᨥℎӽ�ᅕᔢ �ᮥၼᮡ�Ğᬑᯕ �݅
�Ğݡ⩤ �ᱽᔍ⫭ෝ�⩶ᖒ⦹۵�⧖ᝍ᫵ᯙ�ᵲᨱ۵�ᗭእᯱॅŝ�əॅ᮹�௝ᯕ⥥ᜅ┡ᯝᯕ�ᯩ �݅�Ł

ಚ⪵�ᔍ⫭ಽ�ᝅქษ⍴ᯕ�⪽ᖒ⪵ࡹᨩŁ��ʑ᳕᮹�a᳒ᱽࠥa�ᇶƕࡹ໕ᕽ�ࠦᝁ�aǍ�ᚌᯱa�᷾

a⧩Ł��⪚ᮡ�ᗭᯱ֡⪵�Ğ⨆ᯕࢱ�ऽ్ḡ໕ᕽ�ᯕಽ�ᯙ⦽�ᨕฑᯕ�᜽ᰆ᮹�Łɪ⪵a�ᔩ೎í�॒

ᰆ⧩ �݅�ᩍᖒ᮹�ᔍ⫭�ḥ⇽ᯕ�٩ᨱ�஥í�۹໕ᕽ�ᩍᖒ�Ł~�᭥ᵝ᮹�ษ⍴ࠥ�ᔢݚ⦽�ᩢ⨆ಆᮥ�

aḡ໑�⦹൉a�݅෕í�۹ᨕӹŁ�ᯩ �݅�ᯕ్⦽�ᔍ⫭ᱢ�ᄡ⪵ॅᮡ�ᯱᩑᜅ౞í�ᗭእ�௝ᯕ⥥ᜅ┡

ᯝ᮹�ᄡ⪵ෝ�ᇩ్᪅Ł�ᯩ �݅

�����᜾⣩�➉┅ḡ�ษ⍡❦

�������ʑᨦྙ⪵᮹�᜾⣩�➉┅ḡ

᜽ᰆᯕ�ᖒᙺ⧁ݡ�ಽ�ᖒᙺ⧕ḥ�᫵ᷩ ᇡᇥ᮹�ᱽ⣩ॅᮡ�aĊᯕӹ�✚ᖒ�໕ᨱᕽ�ⓑ�₉ᯕݡ�ᮭ�

a�ᨧᨕᲭ �݅�ᯕ⃹ౝ�ᱽ⣩ᯕ�ᖒᙺʑᨱ�ᯕ෕ౡ �ᮥভ��Ǎๅᨱ�đᱶᱢᯙ�ᩎ⧁ �ᮥ⦹۵�äᮡ�ʑᨦ

᮹�ᱥఖᱢ�ᦥᯕߕ❑❑�,GHQWLW\�ෝ�ၵ┶ᮝಽ�⦽�ᯕၙḡᯕ �݅�ᗭእᯱ᮹�qᖒᨱ�᯲ᬊ⦹۵�äᯕ�

ၵಽ�ʑᨦ᮹�ᯕၙḡᯕ �݅�⪙qa۵�ʑᨦྙ⪵ෝ�⩶ᖒ⦹۵�ᱩݡᱢᯙ�ᬊᯙᯕ�ၵಽ�ʑᨦ᮹�ᱥఖ�

ᦥᯕߕ❑❑ᯙ�äᯕ݅��ʑᨦ᮹�ᯕၙḡෝ׳�ᯕʑ�᭥⧕ᕽ۵�ʑᨦྙ⪵ෝ�ᗭእᯱ᮹�ษᮭᗮᨱ�ʑ
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Ⅹᇡ░�┥┥⦹í�ᔩʙ�ᙹ�ᯩᨕ᧝�⦽݅��ʑᨦᯕ�aḡŁ�ᯩ۵�ᯕ �ֱ�ᱥ☖ŝ�š᜖ʭḡ �ࠥℕĥ⪵

�ʑᨦ᮹�ྙ⪵ಽᕽ�➉┅ḡෝ�⦹۵�äᯕࡽ �݅

�������ʑᨦ�ᦥᯕߕ❑❑

ʑᨦ᮹�ᦥᯕߕ❑❑�&RUSRUDWH� ,GHQWLW\�௡�ʑᨦ�ᯱℕ᮹�᳕ᰍ᪡�ᅙḩ�e࠺�ᯝ⪵��݅ෙ�ʑᨦ

ŝ᮹�₉ᄥ⪵௝۵�᮹ၙa�⧉⇶ࡹᨕ�ᯩ �݅�݅᜽�ั⧕�ʑᨦ᮹�ᦥ۵❑❑ߕ�µᙹฯᮡ�ᦥᯕߕ❑❑

ෝ�⩶ᖒ⦹Ł�ᯩ۵�}ᯙॅಽ�Ǎᖒࡽ�ʑᨦᯕ�zᮡ�እᱥᮥ�aḡŁ࠺�ᯝᖒ �ᮥḡᗮᱢᮝಽ�ᮁḡ⧕�

ӹa۵�⦽⠙��ᯱᝁ᮹�ᔍ⫭ᱢ�᳕ᰍ�᮹ၙᯙ�℁⦺ŝ᮹�ᯝšᖒ �ᮥᯱb⦹۵�ä¶�ᯕ �݅�ᯝၹᱢᮝಽ�

ʑᨦ�ᦥ۵❑❑ߕ�⦽�ʑᨦ᮹�ྙ⪵ෝ�ᱥఖᱢᮝಽ�อऽ۵ߑ��ə�ྙ⪵۵�ᯥḢᬱॅ᮹�ᔍŁ᪡�⧪

࠺ �ᮥ☖ᱽ⧁�ᐱอ�ᦥܩ௝�ʑᨦ᮹�⧪࠺�ᱥℕෝ�Ƚᱽ⦽ �݅�݅᜽�ั⧕�༊⢽�ᖅᱶ��᜽ᰆ�ᱥఖ��
ŲŁ�ၰ�35��➉┅ḡ� �॒༉ ᮹�ᖒĊ࠺⪾�᫙ݡु� �ᮥȽᱶ⦹໑�ᯝᱶ⦽�᧲᜾᮹�➉▕ �ᮥ⩶ᖒ⦹۵�

äᯕ �݅�ᯕäᯕ�ၵಽ�ʑᨦ᮹�ྙ⪵⩶ᯕ �݅�ᩍʑᕽ�ʑᨦ᮹�✚ᖒॅᯕ�ԕᰍྙ�ࡽ⪵⩶ᯕ�ၵಽ�Ğ

�ᱥఖᯕ❑❑ߕಽᕽ᮹�ʑᨦ�ᦥᯕ⪵۵�ྙ⦹�܆ᨱ�ᙽʑ࠺⪾ᩢ� �݅

������ʑᨦ�ᯕၙḡ᪡�᜾⣩�➉┅ḡ

ʑᨦ᮹�ᯕၙḡa�ᗭእᯱ᮹�ᯙ᜾�ᗮᨱ�ᯱญ�ᰂ۵�Ğಽ۵�ᩍ �్aḡᯙߑ��ʑᅙᱢᮝಽ�᜽b

ᱢᯙ�äᨱᕽᇡ░�᪉ �݅�ྜྷು�᜽bᱢᯙ�äᯕ�ᱥᇡ۵�ᦥܩ �݅�᜽bᱢᯙ�✚Ḷᐱ�ᦥܩ௝�ℎb쨖⬥
b쨖Ⅺb쨖ၙb� �॒ӹນḡ�qbᮝಽ �ࠥ⩶ᖒᮭ��݅ࡽ⨆ᯕӹ�ᗭᮭ �ࠥᩎ᜽�ᯕၙḡᨱ�ᗮ⦹໑�᜾⣩

᮹�ԥᔩ᪡�฼ᮡ�⬥bŝ�ၙb�ᯕၙḡᨱ�ᗮ⦹໑�᜾⣩᮹�ԥᔩ᪡�฼ᮡ�⬥bŝ�ၙb�ᯕၙḡᨱ�ᗮ

⦹Ł��ᱽ⣩�⢽໕᮹�ḩqᮡ�Ⅺb᮹�ᯕၙḡ�ᩢᩎᨱ�༉ࢱ�⡍⧉ࡽ �݅�ᯕ᫙ᨱ �᳦ࠥᨦᬱ᮹�┽ࠥӹ�

ᬊ༉��ᕽእᜅ᮹�ᙹ �χ �॒ᅕŁӹ�อḩ�ᙹ�ᨧ۵�ä �ࠥᯩ �݅
᜾⣩�➉┅ḡ۵�ᔍ௭᮹��aḡ�qbʑšᮥ�༉࠺�ࢱᬱ⦹۵�ᯕၙḡෝ�əಅԝ�ᙹ�ᯩ݅��⋵�ₙ

⊹�➉┅ḡෝ�ᅕ �ᯱ�ᯕä�ᩎ᜽�᪅q�อ᳒ �ᮥ༊⢽⧕᧝�⦽ �݅�ₙ⊹᮹�ə௹⦞ᯕၙḡ᪡�ቭ௽ऽ�ಽ

Ł┡ �᯦�ᱽ⣩ �ᮥᗱᮝಽ� �ʋভ᮹�⢽໕�qⅪ��૽̲ �ᮥᩕ�ভ᮹�Ğ⏭⦽�ᗭญ��ᇡऽ౞Ł�ⅪⅪ⦽�

ᔕᱱ��ʑᨦ᮹�᯦ᰆᨱᕽ۵�ᨕ۱�ä�⦹ӹ�ᗭ⪡⯩�⧁�ᙹ�ᨧ �݅�ᔍᗭ⦽�ä�⦹ӹ௝ �ࠥᳬḡ�ᦫᮡ�

ᯕၙḡಽ�ԉ۵݅໕�đǎ�µ �݅ᳬᮡߑ��ᯕä�ভྙᨱ¶�௝۵�đŝa�ԉĉḩ�ᙹ �ࠥᯩ �݅�ə్အಽ�

᜾⣩�➉┅ḡॵᯱᯙᮡ�ⅾℕᱢᯙ�ʑᨦ�ᯕၙḡ᮹�₉ᬱᨱᕽ�ℕĥᱢᮝಽ�݅൉ᨕᲙ᧝�⦽ �݅�šญ

�ʑᚁಆŝ�Ğ޹ᦩ�ʑᨦᯕ�᝴ᦥ�᪵࠺ḡ�ᦫᦥ�᳑ᰂ⦹Ł�ॅᾪԁᾪ�ᨪ฾ᯙ�➉┅ḡ�⦹ӹಽ�əࡹ

ᰢಆ᮹�ᬑ᭥ෝ�⦽̝ჩᨱ�ᯤᮥ�ᙹ�ᯩ �݅�ᗭእᯱ۵�⦽�➉┅ḡ᪡᮹�อԉ �ᮥ☖⧕�ʑᨦ᮹ݡ�⢽ᯱ

ෝݡ�໕⦹Ł��ə�ᯱญᨱᕽ�ʑᨦ᮹�ₙᯙᔢŝ�ÑḴ�ᯙᔢ �ᮥǍᇥ�Ḵíࡽ� �݅
ℌᯙᔢᯕ�ᵲ᫵⦹݅۵�ั⃹ౝݡ�ᇡᇥ᮹�ᗭእᯱॅᮡ�⃹ �ᮭၼᮡ�ᯙᔢᮥ�݅ᮭᨱ�ၼ۵�ᯙᔢᅕ

�݅v⦹í�ʑᨖ⦹ʑ�ษಉᯕ �݅�ℌᯙᔢ �ᮥ᯹༜�ॅᩍ״�ᦹ �ᮥভ��əä �ᮥᔢݡ᮹�ນภᗮᨱᕽ�ḡ

ᬑÑӹ�अၵЙʑ௡�ₙᮝಽ�ᨕಅᬕ�ᯝᯕ �݅�ℌᯙᔢᯕ�᜽᯲۵ࡹ�➉┅ḡෝ�ℕĥᱢᯕŁ�Ǎℕᱢ

ᯙ�ᯕၙḡ�šญಽ�ᩑđ⦹۵�äᮡ�əอⓝ�ᵲ᫵⦽�ᯝᯙ�äᯕ �݅�
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����ษ⍡❦ŝ�➉┅ḡॵᯱᯙ�ᱥఖ

������ᗭእᯱॅᨱ�aᰆ�⦥᫵⦽�ษ⍡❦ŝ�ᱥఖ

ᯝၹᱢᮝಽ�ᱽ⣩ᮡ�٩ᮝಽ�ᅝ�ᙹ�ᯩŁ�อḩ�ᙹ�ᯩ۵�ᮁ⩶᮹�ᱽ⣩ŝ�ᅕŁ�۱ӥ�ᙹ�ᨧ۵�ྕ

⩶᮹�ᱽ⣩ᮝಽ�Ǎᇥࡽ �݅�ᯕ�aᬕߑ�➉┅ḡ۵�ᱥᯱ᮹�ᮁ⩶�ᱽ⣩ᮝಽ�ྜྷḩᱢᯙ�⩶┽ෝ�w⇵

Ł�ᯩ݅��⩶┽ෝ�w⇹�ᱽ⣩ᮝಽᕽ�➉┅ḡa�᜽ᰆᨱᕽ�⪙᮲ �ᮥၼ �ᮥᙹ�ᯩ۵�᫵ᯙᮡ�ԕǍᖒ��
⏭ᱢᖒ��ᅕ᳕ᖒ��ᬕၹᖒ��aĊᖒݡ��ℕᖒ��ࠦᱱᖒ��Ŗḡᖒ��⯍ᗭᖒ�॒ᯕ �݅
qᖒᱢ�➉┅ḡ۵�ॵᯱᯙᯕ�ᗭእᯱ᮹�qᱶ �ᮥᬡḢᯕŁ�ᱶᝁᱢᯙ�ᇡᇥᨱ�⪙ᗭ⦹໑�ᔢ⣩ᖒ

�ᮥҾᨧᯕ�ၽᱥ᜽┍�ᙹ�ᯩ �݅�ᄥࠥ᮹�ŲŁӹ�⪮ᅕእᬊ �ᮥ⚍᯦⦹ḡ�ᦫŁ �ࠥᱽ⣩ᨱ�ᯱᔾಆᮥ�

ᇩᨕ�ք۵�ĞᱽᱢᯕŁ�⬉ŝᱢᯙ�ᩎ⧁ �ᮥ➉┅ḡ௝۵�ๅ}ಽ�⪽ᬊ⧁�ᙹ�ᯩ۵�äᯕ �݅�ᯕ۵�ᝅ

ಽ�ᵲ᫵⦽�ᔢ⣩⪵�ᱥఖᯕ �݅�ᨥℎӽ�⪮ᅕእ᪡�ŲŁእෝ�ḡ⇽⦹ḡ�ᦫŁࠥ�ᱽ⣩᮹�❱ๅa�ᯕ

൉ᨕḡŁ�ๅ⇽ᯕ�᷾ࢁݡ�ᙹ�ᯩ݅۵�ä��ᯕäᯕ᧝ัಽ�➉┅ḡॵᯱᯙᯕ௡�ᱽ⣩᮹�ᯱᔾಆᮥ�ᔾ

ᖒ᜽┅۵�đᱶᱢᯙ�᫵ᗭᯙ�äᯕ �݅
ᗭእᯱॅᯕ�ᬱ⦹۵�ᱽ⣩��ʑ۵⦹ݡ�᜾⣩�➉┅ḡॵᯱᯙᮡ�ə్အಽ�ᱽ⣩᮹�⦥ᙹᱢᯙ�᳑Õ

ᯕࢁ��ᙹၷᨱ�ᨧ �݅�ᯕ్⦽�᜾⣩�➉┅ḡॵᯱᯙᮡ�Ğᰢ�ᱽ⣩ŝ�₉ᄥ⪵۵ࡹ�ä��ə�ʑᨦ�Łᮁ

᮹�✚ᖒ �ᮥw⇹�₞᮹ᱢᯙ�äᯕᨕ᧝�⦽ �݅�ੱ⦽�ə�✚ᖒᮡ�ᱽ⣩ษ݅᮹�݉ჭᱢᯙ�äᨱ�əℱᕽ

۵�ᦩ݅ࡽ���ၹݡಽ�ᱶ₦ᱢ�₉ᬱᨱᕽ�ĥᗮ�ᮁḡࡹŁ�ᩑĥࡹᨕ᧝�⦽ �݅
ʑᨦᮡ�ᱽ⣩ �ᮥĥᗮᱢᮝಽ�}ၽ⦹໑�� �ੱ݅᧲⦽�ᦩᱶᱢᯙ�ᱽ⣩�ǍᖒǑᮥ�aᲙ᧝�⦽ �݅�ʑ

ᨦᯕ�ᔾᔑ⦹۵�ᱽ⣩ॅ᮹�}ᄥ�ᯕၙḡಽᇡ░�ᱽ⣩Ǒ�ᱥℕa�⩶ᖒ⦹۵�ᯕၙḡʭḡ᮹�⠪❱ᮡ�

ๅᬑ�ᵲ᫵⦽�᮹ၙෝ�w۵݅��əäᮡ�ʑᨦ᮹ݡ��ᔍ⫭ᱢ�ᯕၙḡ᪡�Ḣđ۵�ྙࡹᱽᯕ �݅�}ᄥ�ᱽ

⣩ᨱݡ�⦽�₞᮹ᱢᯙ�➉┅ḡ۵�݉ʑᱢᮝಽ۵�ᔢݡ�ᱽ⣩ᨱ�₉⦽ݡ�ᄥ⪵�ၰ�✚ᖒ⪵�ᱥఖ᮹�⦹

ӹᯕ �݅�⦽⠙�ʑᨦ᮹�ᰆʑᱢᯙ�⊂໕ᨱᕽ�ᅝ�ভ��ᱽ⣩�⦹ӹ⦹ӹ᮹�٥ᱢ�₉ࡽᄥ⪵�✚ᖒ⪵۵�ə�

ʑᨦ᮹�ᯕၙḡ�⩶ᖒᨱ�ʑᩍ⦹໑�đŝᱢᮝಽ�ʑᨕᯕ�᝴ᦥ᪍ฑ�ᱥ☖ᖒᮝಽ�⠪aၼʑ�ษಉᯕ �݅�

������➉┅ḡ�ॵᯱᯙ

ቭ௽ऽ�໦⋎ᮡ�əäอᮝಽ �ࠥᔢ⣩ᯕ�ḡܩŁ�ᯩ۵�ᱶᅕෝ�∊ᇥ⯩�ᱥݍ᜽┍�ᙹ�ᯩ �݅�ᔢ⣩

᮹�໦⋎ᮡ�ᱽ⣩᮹�ᱶℕᖒ �ᮥ᦭ญÑӹ�✚ᖒ �ᮥ᦭ญ۵ߑ��aᰆ�⬉ᮉᱢᯕ �݅�ᨙᨕᱢ�✚ᖒᮥ�☖

⧕�ᔢ⣩ᨱ�ԕ⡍ࡹᨕ�ᯩ۵�ᱶᅕෝ�aᰆ�዁෕Ł �ࠥ໦⪶⦹í�ᱥ݅⧁�ᙹ�ᯩʑ�ভྙᯕ �݅�ə౑ߑ�

ᦥᛞí �ࠥᯕ౑�ቭ௽ऽ᮹�⪽ᬊ�ᩍÕᯕ�ᱱᱱ�ӹ዁ḡŁ�ᯩ �݅�ʑᨦᯕӹ�᳑Ḣᔍ⫭a�ə࠺ᦩ�թ

ྕӹ�ኩჩᯕ�ᯕ౑�໦⋎᮹�✚ᖒ �ᮥ⪽ᬊ⧕�᪉�ভྙᯕ �݅�ᯕ్⦽�ᩑᮁಽ�᫵ᷩᮭ᮹�ʑᨦᯕӹ�ᔾ

ᔑᯱॅᮡ�ᬑᙹ⦽�ቭ௽ऽ�໦⋎ �ᮥ⫮ा⦹۵ߑ��ฯᮡ�ᨕಅᬡᮥ�ċŁ�ᯩ �݅

�������ᔢ⣩ᨱᕽ�ቭ௽ऽ�໦⋎

Ḣᖅᱢᯙ�ᔢ⣩᮹�໦⋎ᮡ�ᱽ⣩᮹�ᗮᖒ �ᮥaᰆ�዁෕í�ᱥ۵⦹ݍ�✚ᖒ �ᮥḡܩŁ�ᯩŁ��ᮡᮁ



��� � ⦽ǎ⥥௽₉ᯕᷩĞᩢᩑǍ� ����� ᱽ�ǭ� ᱽ�⪙ 	☖ǭ�⪙


ᱢᯙ�⢽⩥ᯕ௝�⦹޵௝ �ࠥᔢ⣩᮹�ᯕၙḡෝ�݅᧲⦹í�⩶ᖒ⦹۵ߑ��đᱶᱢᯙ�ᩎ⧁ �ᮥ⦽ �݅�Ğ
ᬑᨱ�݅௝ᕽ۵�ᔢ⣩᮹�໦⋎ �ᮥᮡᮁᱢᮝಽ�⢽⩥⦹۵�äᯕ޵��⬉ŝᱢᯕ௝۵�᮹č �ࠥᱽʑࡹŁ�

ᯩ �݅�᪉w�ᔢ⣩ŝ�ᱶᅕa�չℱӹ۵�ᯕ�᜽ݡᨱ�ᔢ⣩᮹�ᔢ⣩ᱢ�᫵ᗭෝ�⧉⇶ᱢᮝಽ�᮲⇶᜽⍽�

ऽ్ԕ۵�ᨙᨕᱢ쨖እᨙᨕᱢ�⍅စܩ⍡ᯕᖹ�᜽ᜅ▽ᮡ�ྕ⃺�ᵲ᫵⦹í�݅൉ᨕ�ᵝᨕ᧝�⦽ �݅�

�������ᔢḶᱢ�᳑⩶ŝ�᜾⣩�➉┅ḡॵᯱᯙ�

⍡ᯕᖹᨱᕽ�ᵲ᫵⦹í�᯲ܩᔍ⫭ᨱᕽ�᜽bᱢ�ॵᯱᯙ᮹�᳑⩶�᫵ᗭa�ᔢ⣩᮹�ᱶᅕ�⍅စݡ⩤

ᬊ⦹۵�✚ᖒ �ᮥqᦩ⦹໕��➉┅ḡॵᯱᯙᮡ�༉ �ुᱽ⣩ᯕӹ�ᔢ⣩ᨱᕽ�⦥ᩑᱢᮝಽ�ӹ┡ԁ�ᙹၷ

ᨱ�ᨧ۵�ᔢḶᱢ�᳑⩶�᫵ᗭᯥᯕ�ᇥ໦⦹ �݅�݅ෙ�ᱽ⣩ŝ᮹�₉ᄥ⪵ෝ�᭥⧕�อॅᨕḥ�ᔢ⣩᮹�໦

⋎⃹ౝ�➉┅ḡॵᯱᯙᯕ௡�༉ႊࢁ�ᙹa�ᨧ۵�✚ᖒᯕ�ᯩ �݅�ḡɩ�ၵಽ�ᯕ�᜽eᨱ �ࠥᙹฯᮡ�ᱽ

⣩ŝ�ᔢ⣩ॅᯕ�᜽ᰆŝ�ᬑญ�ᵝᄡᨱᕽ�ᔩ೎í�┥ᔾ⦹Ł�ᯩ �݅�ḡ᜾ŝ�ᱶᅕॅᯕ�ྕ⦽⯩�Ŗᮁ

Ł�ᯩ۵�äᯕ�ᔍᝅᯕࡹݡ۵�ᱶᅕ⪵�ᔍ⫭ᨱᕽ۵�ə�ኩࠥa�⭉ᦍ�᷾ࡹ �݅
ᔢ⣩ᮡ�ᩍ �్aḡ�ྜྷญᱢ쨖እྜྷญᱢ�ʑॅ܆ᯕ�đ⧊ࡹᨕ�⦹ӹ᮹�ᯕၙḡෝ�aḥ �݅�ᩩෝ�ॅ

ᨕ�µᝡ¶�ᯕ௡�µᩢ᧲�᫵ᗭ¶a�ᅙḩᱢ�ʑ܆ᯕḡอ�ᇡᙹᱢ�ʑ܆ᯕ௝�⧁�ᙹ�ᯩ۵�µ฼¶᮹�ᩎ⧁ᮥ�

႑ᱽ⧁�ᙹ�ᨧ �݅�ӹᦥa�µᨕਅ�ŝᱶ �ᮥÑℱ�ᔾᔑࡹᨩḡ۵¶ᨱݡ�⦽�ŝᱶ �ࠥྕ᜽⧁�ᙹ�ᨧ۵�᳑

Õᯕࡹ�ᨩ �݅�᫵⍉ݡ�⪹Ğ⊽⪵ᱢᮝಽ�ᔾᔑࡹᨩ۵ḡ��⪵⦺እഭa�ᥑᩡ۵ḡ�ᦩ�ᥑᩡ۵ḡ��Ŗʑ

a�าᮡ�ḡᩎᨱᕽ�ᔾᔑࡹᨩ۵ḡᨱ�š⦽�ྙᱽॅ �ࠥᔢ⣩ಆᨱ�ᩢ⨆ �ᮥၙ⊹۵�᫵ᗭaࡹ�ᨩ �݅
➉┅ḡॵᯱᯙᮡ�ᔢ⣩ �ᮥᗭ}⦹۵�aᰆ�ᔢḶᱢᯙ�ʑ⪙ᯕ �݅�ᱽ⣩ �ᮥᩑǍ��ᔾᔑ��ᮁ☖⦹۵�

šĥᯱ᮹�᯦ᰆᨱᕽࠥ�ə౨Ł��ə�ᱽ⣩ �ᮥǍๅ⦹ᩍ�ᔍᬊ⦹۵�ᗭእᯱ᮹�᯦ᰆᨱᕽ �ࠥษ₍aḡ

ᯕ �݅�ᔢ⣩᮹�ᱶᅕෝ�ᱥ۵⦹ݍ�἞ᯕӹ�ᱽ⣩᮹�ᔢ⣩ᖒ �ᮥ঑Კᅕ۵�἞ᯕӹ�ᵲ᫵⦽�ๅ}ℕ۵�

đǎ�➉┅ḡॵᯱᯙᯙ�äᯕ �݅

�������ቭ௽ऽ᪡�᜾⣩�➉┅ḡॵᯱᯙ

ቭ௽ऽ௡�µᔢ⣩᮹�ᯕ෥ᯕӹ�᫙⩶ᱢ�ॵᯱᯙ �ᮥ☖⦽�እྜྷญᱢᯙ�⍅စܩ⍡ᯕᖹ�ᩎ⧁ᮡ�ྜྷು��
ᱽ⣩᮹�⣩ḩ �ᮥᔢḶᱢᮝಽ�ӹ┡ԕ۵�aᰆ�ᝁ഑ᖒᯕ׳�ᮡ�⢽⩥¶ �ᮥஜ⦽ �݅�ቭ௽ऽ௡�ᔢ⣩�ə�

ᯱℕ��Ğᬑᨱ�঑௝ᕽ۵�ə�ᯕᔢ᮹�äᯕࢁ��ᙹ �ࠥᯩ �݅�ʑᨦᨱᕽ�ᩑǍ��}ၽ⦹Ł�ᔾᔑ⦹۵�ྜྷ

ญᱢ�⣩ḩอᮝಽ�ᔢ⣩᮹�❱ๅ᪡�ᯕᯖᯕ�ၽᔾ۵ࡹ�᜽۵ݡ�ᯕ �ၙḡԍ �݅�⬭෎⦽�⣩ḩŝ�ᔾᔑ

᜽ᖅ��ᮁ☖฾�zᮡ�⪹Ğᮡ�ᯕ �ᱽ޵�ᯕᔢ�ʑᨦ᮹�ᖒŖ �ᮥᅕᰆ⦹۵�᫵Õᯕ�ᦥܩ �݅�ʑᨦᮝಽᕽ�

ၙ௹ෝ�ᅕᰆၼ �ᮥᙹ�ᯩᮝಅ໕�↽ᗭ⦽�⦽�}�ᯕᔢ᮹�ᬑᙹ⦽�ቭ௽ऽෝ�ᱽݡಽ�ᅕᮁ⦹Ł�ᯩᨕ

᧝�⦽ �݅�ᦥྕญ�᪅௽�ᱥ☖᮹�Ñݡ�ʑᨦᯕᨩŁ�ᬑᙹ⦽�ʑᚁŝ�ᯙಆ��ᔾᔑ�᜽ᖅᮥ�aḡŁ�ᯩ

௝޵⦹݅� �ࠥᬑᙹ⦽�ቭ௽ऽෝ�ᅕᮁ⦹ḡ�༜⦽݅໕�ၙ௹�᜽ᰆ�Ğᰢᨱᕽ۵�čॵʑ�ᨕಖíࡹ�ᨩ

�݅�ੱ⦽�⬉ŝᱢᯙ�➉┅ḡॵᯱᯙ �ᮥ☖⦽�ቭ௽ऽ�⍅စܩ⍡ᯕᖹ⪽࠺ᮡ�ษ⍡❦᮹�ᵲ᫵⦽�ࠥǍ

ᯕ �݅�ᗭእ �ᯱ༉ࢱᨱí�ᝁ഑ၼ۵�ቭ௽ऽᯕၙḡෝ�Ǎ⇶⦹ʑ�᭥⧕�ᱽ⣩ �ᮥḢᱲᱢᮝಽ�Ğ⨹⧕�



᜾⣩� ➉┅ḡॵᯱᯙ�}ၽ� ᱥఖᨱ�š⦽� ᩑǍ� � ��

ᅕ۵�ʑ⫭ෝ�ᱽŖ⧁�ᙹ�ᨧ݅໕��➉┅ḡෝ�☖⧕�v಍⦹í�ℕ⨹᜽┅۵�äᯕ�aᰆ�ᮁญ⦽�ႊჶ

ᯝ�äᯕ �݅�᜾⣩�➉┅ḡॵᯱᯙᮡ�ᗭእᯱ�ੱ۵�Ǎๅᯱa�ᱽ⣩ �ᮥḢᱲ�ᱲ⧁�ᙹ�ᯩ۵�ቭ௽ऽ�

⍅စܩ⍡ᯕᖹ�᫵ᗭᯕ �݅�ᱽ⣩ �ᮥǍๅ⦹ಅ۵�ᗭእᯱ۵ݚ�ᩑ⯩�ๅᰆ᮹�ḥᩕݡ�ᦿᨱ�ᕽᕽ�ԕᬊ

ྜྷᨱݡ�⦽�ᱶᅕෝ�❭ᦦ⦹ʑ�ᯕᱥᨱ��➉┅ḡॵᯱᯙ �ᮥ☖⧕�ə�ᔢ⣩᮹�ᱶᅕෝ�qḡ⦹íࡽ� �݅�

�ᔢ┽ಽ�ᗭእᯱ᮹�ᗱŝ�٩ࡽᇡᇥ᮹�ᔢ⣩ᮡ�⡍ᰆݡ �ᮥ⨆⧕�ᯝᱶ⦽�ີ᜽ḡӹ�ᯕၙḡෝ�ᱥݍ⦹

Ł�ᯩʑ�ভྙᯕ ᇩᨕ�᜾⣩�➉┅ḡॵᯱᯙᮡ�ᗭእᯱᨱí�ᬑᖁᱢᮝಽ�ቭ௽ऽᯕၙḡෝ�ᱥ޵�݅�

۵�᫵ᗭᯕ⦹ݍ �݅
đǎ�᜾⣩�➉┅ḡॵᯱᯙᨱ�᮹⦽�ቭ௽ऽ�⪽࠺ᮡ�ๅᬑ�Ğᱽᱢᯕ໕ᕽࠥ�⬉ŝᱢᯙ�ษ⍡❦�⍅

စܩ⍡ᯕᖹ�ࠥǍᯕ݅��ᯕ్⦽�ᩩॅᮡ�ᯕ �ၙᨥℎӽ�ቭ௽ऽ�a⊹a�⩶ᖒࡽ�ᖙĥᱢ�ᔢ⣩ᯕ�ᱢ

ɚᱢᮝಽ�⪽ᬊ⦹۵�ႊჶ �ᮥ☖⧕��ᵝᄡ�᜽ᰆ�⪹Ğᨱᕽ �ࠥᛞí�ᅝ�ᙹ�ᯩ �݅

�����᜾⣩�➉┅ḡॵᯱᯙ᮹ݡ���᫵ᗭ

�������օᯕၮ� 	/BNJOH


ʑᨦ᮹�Ğᩢ⪽࠺ �ᮥ᭥⧕�ᔢ⣩᮹�ᯕ෥ �ᮥḴ۵�᯲ᨦᯕ �݅�ቭ௽ऽॵᯱᯙᯕ�᜽᯲ࡹ໕ᕽᇡ░�

ᱽ⣩᮹�ᙹ໦ᯕ�݅⧁�ভʭḡ�ḡᗮᱢᮝಽ�ᔍᬊࡽ �݅�ᗭእᯱ۵�օᯕၮ �ᮥ☖⧕�อॅᨕḥ�µቭ௽

ऽॵᯱᯙ¶ᮝಽ�ᔢ⣩ᨱݡ�⦽�⍅စܩ⍡ᯕᖹᮥ�⦽ �݅�օᯕၮᯕ�ᨙᨕ᮹�đŝྜྷᯕ௝໕�ॵᯱᯙᮡ�

᜽b�9LVXDO��ᨙᨕ᮹�ᔍྜྷᯕ �݅�᜽bᨙᨕ۵�ᨙᨕ��ᷪ�ቭ௽ऽ�໦⋎ŝ᮹�ၡᱲ⦽�ᩑšᖒ �ᮥaḥ

�݅�᜽bᱢ�ᔢᔢಆᮡ�ᦥᯕॵᨕෝ�☖⧕�ᨙᨕᱢ�ᔢᔢಆŝ�ᮖ⧊ࡹÑӹݡ�⋎ᱢᮝಽ�ษᵝᅕʑࠥ�

⦽ �݅�ə్အಽ�ॵᯱᯙ⫭ᔍӹ�ᇡᕽ۵�օᯕၮ�⥥ಽ᱾✙ෝ�ᖁࠥ⦹Ñӹ�ə�᯲ᨦᨱ�ₙᩍ⦹۵�ä

ᯕ�ᵲ᫵⦹ �݅� � �

�������ቭ௽ऽಽŁ�	#SBOE�-PHP


ቭ௽ऽಽŁ۵�⍅စܩ⍡ᯕᖹᨱ�ᯩᨕᕽ�᜽bᱢ�⬉ŝෝ�v⦹í�ᩑ⇽⦹۵�ᵲ᫵⦽�ə௹⦞�᫵

ᗭᯕ �݅�঑௝ᕽ�ቭ௽ऽಽŁ۵�ʑᨦ�ੱ۵�ᔢ⣩᮹�ᔢḶᮝಽ�ᯕֱᯕӹ�ᔍᔢ Ł�ᯩ۵�⇵ᔢݕᮥ�

ᱢ�ੱ۵�Ǎℕᱢ�⩶┽ಽ�⢽⩥ࡽ �݅�ᯕ۵�ቭ௽ऽ�օᯕၮŝ�⧉ �̹ᱽ⣩᮹�ᙹ໦ᯕ�݅⧁�ভʭḡ�

ḡᗮᱢᯕŁ �ࠥᰆʑᱢᮝಽ�ᔍᬊࡽ �݅
ᖒŖᱢᯙ�ቭ௽ऽ��ੱ۵�ᰆᙹቭ௽ऽ۵�ᯕ෥อ�ॅᨕ �ࠥᱽ⣩ᯕ�ᩑᔢࡹŅ�⦽ �݅�ᯕ۵�ᱽ⣩ᯕ�

�Ğᬑࢁ �ࠥᯩŁ�ᱽ⣩ Ł�ᯩ۵�➉┅ḡॵᯱᯙᯝ�Ğᬑݕᮥ� �ࠥᯩ �݅�⬥ᯱ᮹�Ğᬑ�aᰆ�⪶ᝅ⦹í�

᜽bᱢᮝಽ�ʑᨖ۵ࡹ�äᮡ�➉┅ḡॵᯱᯙᨱ�ᱢᬊࡽ�ቭ௽ऽಽŁᯕ �݅�ቭ௽ऽ۵�↽᳦ᱢᮝಽ�ᗭ

እᯱ᮹�᮹᜾ᨱ�ԉ �ᮥᙹ�ᯩ۵�ʑᨦ᮹�ᵲ᫵⦽�a⊹�᫵ᗭᯕ �݅� � �ᩩၶ⋕ᜅ�
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�������ᔪ₥� 	$PMPS� 4ZTUFN


ᯙe᮹�ᯙḡၹ᮲ᯕುᨱ�ᯩᨕᕽ�ᔪ₥᮹�᜽bᱢ�ᯱɚᮡ�⩶┽�ᯙ᜾ᨱ�እ⧕�ᗮࠥᖒᯕ�ᦿᕽ۵�

✚Ḷ �ᮥaḡŁ�ᯩ �݅�ᯝಡಽ�⪙௲ᯕ᮹�᨝ൊྕ܍᪡�᨝ൊั᮹�᨝ൊྕ۵܍�Ⓧʑ᪡�༉᧲ᨱ�ᯩᨕ

ᕽ�ๅᬑ�እ᜘⦹ḡอ�ᔪᔢ᮹�₉ᯕಽ�⪶ᩑ⦹í�Ǎᄥࡽ �݅�➉┅ḡॵᯱᯙᨱ�ᯩᨕᕽ�ᔪᔢᮡ�እᨙ

ᨕᱢ쨖⩶┽ᱢ�᫵ᗭಽᕽ�┡ᔍ᪡᮹�₉ᄥ⪵᪡�ᔢ⣩�ᯕၙḡෝ�⢽⩥⦹۵ߑ��ๅᬑ�ᵲ᫵⦽�᜽b᫵ᗭ

᮹�⦹ӹᯕ �݅�⬉ŝᱢᯙ�᜽bᱥݍᮡ�ྜྷು�⪮ᅕӹ�ŲŁᨱ �ࠥ⬉ŝᱢᮝಽ�⪽ᬊࢁ�ᙹ�ᯩ۵�᫵ᗭ

ᯙ�äᯕ �݅�ə�ᩩಽ��⎵⋕⎽௝᮹�ᱢᔪ��⡍⋕ญᜅᭉ✙᮹�❭௡ᔪ��⋁ᖒᔍᯕ݅᮹ך�ᔪ� �॒ᱽ⣩

᮹�ᗮᖒŝ�ቭ௽ऽ᮹�ᱶℕᖒ �ᮥǍ⇶⦹۵ߑ��ᔪᔢᯕ�ḡ႑ᱢ�᫵ᗭಽ�ᱢᬊᩩ�ࡽa�ฯ �݅

�������⋱ฎ░� 	$IBSBDUFS


⋱ฎ░۵�ᯝ్ᜅ✙౩ᯕᖹ᮹�⦽�ᇥ᧝ᯕ �݅�ə్ӹ�➉┅ḡॵᯱᯙᨱ�ᯩᨕᕽ�⋱ฎ░۵�ᔢ⣩᮹�

ᯕၙḡᨱ�ๅᬑ�ⓑ�ᩢᩎᮥ�₉ḡ⦹အಽ�☖ᔢᱢᮝಽ�ᇥญ⦹ᩍ�ᖅ໦⦹Ł�ᯩ �݅�⋱ฎ░௝۵�ัᮡ�

���� �֥ၙǎ᮹�ᬵ✙ॵᷩܩᔍa�ນ⃽݅ᯕḶ�ĥ᧞ᨱᕽ�ᧁີܩᯕᖹ�ᵝᯙŖ �ᮥaญ⍽�µ➍᜽⥭�

⋱ฎ░�)DQFLIXO� &KDUDFWHU�
�௝Ł�໦໦⦽ߑ�ᕽ�ᮁ௹ࡹᨩ �݅�ᯕ⬥�⋱ฎ░۵�ᯝၹᱢᮝಽ�ᧁܩ

ີᯕᖹᨱ�ӹ᪅۵�⋱ฎ░᪡�ə�⋱ฎ░᮹�ᔢ⣩⪵�ᱶࠥಽ�ᯙ᜾ࡹᨩ۵ߑ��ᱱ₉ᱢᮝಽ�ᔢ⣩ᐱ�ᦥ

௝�᜾⣩�➉┅ḡॵᯱᯙᨱܩ �ࠥ⪶ᰆᖒ �ᮥaḡíࡹ�ᨩ �݅

�������┡ᯕ⡍ə௹⦝�	5ZQPHSBQIZ


┡ᯕ⡍�W\SR�۵�ɡ �ᯱ⦹ӹ⦹ӹ��⪚ᮡ�⪽ᯱෝ�aญ┅Ł�ə௹⦝�JUDSK\�۵�ᥑ۵�ä �ᮥั⦽ �݅�
ᨕa�⧊ℱḥ�┡ᯕ⡍ə௹⦝۵�ŝÑᨱ۵�⪽❱�ᯙᘥᚁ݉�ࢱ �ᮥ᮹ၙ⧩ḡอ�ɝ௹ᨱ۵�᮹ၙ᮹�⡎

ᯕ�մᨕḡ໑�µɡᯱΕ�W\SHIDFH���ॵᯱᯙ��᳑❱�ႊჶ��౩ᯕᦥᬤ�OD\RXW���aࠦᖒ¶�॒᮹�᳑⩶ᱢᯙ�

ᔍ⦹ �ᮥ᮹ၙ⦹íࡹ�ᨩ �݅� �ᷪ⪽ �ᯱ�⍕⥉░��ມ❑ၙॵᨕ�॒⃹ౝ�ɡᯱ�WH[W�ᨱݡ�⦽�᳑⩶ᱢ�⢽

⩥ �ᮥaญ┅۵�äᯕ �݅
᜾⣩�➉┅ḡॵᯱᯙᨱᕽ᮹�┡ᯕ⡍ə௹⦝۵�ᱽ⣩໦��ᜍಽÕ��ᔍᬊჶ��ᱽ⣩᮹�ჶᱢ�⢽᜽�ᔍ

⧎��ʑ⪙ӹ�⦞☁əఉ��ၵ⎵ऽ��݉ᨕӹ�ྙᰆ��ᖙᇡ�⧎༊ᨱݡ�⦽�ᯝಉ᮹�⢽᜽� �॒᜽bᱢ쨖ᕽᚁᱢ�

ᔢ⣩�ᱶᅕ᮹�ᱥݍԕᬊŝ�⃹ญ�ႊჶ �ᮥั⦽ �݅

�������౩ᯕᦥᬤ� 	-BZPVU


᜾⣩�➉┅ḡॵᯱᯙᨱ�ᯩᨕᕽ�౩ᯕᦥᬤᯕ௡�᜾┢ᨱᕽ᮹�ᖙಉᩩ�ࡽᱩŝ �ࠥz �݅�ᖙಉࡹŁ�

ᱶᱽࡽ�ᗱסฝᨱ�᮹⦽��ə్໕ᕽ �ࠥๅᬑ�ᮁᩑ⦹Ł�᨞ๅᯕḡ�ᦫ۵�ᯱᮁᜅ్ᬕ�┽ࠥa�⦥᫵⦽�

᯲ᨦᯕ �݅�ĥ⫮ŝ�ᵡእᨱ�᮹⦽�ቭ௽ऽॵᯱᯙŝ�ᔪᔢ᮹�ᖅᱶ��ᯝ్ᜅ✙��ᔍḥ��⋱ฎ░��┡ᯕ⡍

ə௹⦝� �॒ॵᯱᯕթ᮹�ᔢᔢಆᨱ�ᬑᖁᙽ᭥a�ᯩ �ᮥᙹ�ᨧḡอ��౩ᯕᦥᬤᮡ�↽Ⅹ᮹�ᦥᯕॵᨕ�
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ᜅ⍡⊹ᨱ�᮹⦽�ᱲɝॅಽᕽ�᳡޵��ॵ▭ᯝ⦽�᯲ᨦᮥ�᭥⦽�Łࠥ᮹�Ḳᵲŝ�᜽eᯕ�᫵Ǎࡽ �݅�᜾
⣩�➉┅ḡॵᯱᯙᨱ�⢽⩥۵ࡹ�⩶┽᮹�Ⓧʑ��ᩍ �్ॵᯱᯙ�᫵ᗭॅ �ᮥᨕਜí�႑ᩕ⦹Ł�ᱶญ⦹۱

Աᨱ�঑௝�ӹ┡ӹ۵�ၹ᮲ŝ�đŝ۵�Ⓧíݍ�௝ḡí�ษಉᯕ �݅

�������ᯝ్ᜅ✙౩ᯕᖹ�	*MMVTUSBUJPO


ᯝ్ᜅ✙౩ᯕᖹᮡ�ᔍ௭ॅᨱí�ᨕਁ⦽�ԕᬊ쨖༊ᱢ �ᮥǍℕᱢᮝಽ�⍅စܩ⍡ᯕᖹ⦹ʑ�᭥⧕�ᖅ

໦ᱢᮝಽ�᜽b⪵⦹۵�༊⢽�ḡ⨆ᱢ�əฝᯕ �݅�մᮡ�᮹ၙಽ۵�⫭⪵᪡�ᔍḥ �ᮥእ೐⦹ᩍ�ࠥ⢽��

ࠥ⩶� �॒ྙᯱᯕ᫙ᨱ�᜽b⪵ࡽ�ä �ᮥaญ┅۵᳢��ߑᮡ�᮹ၙಽ۵�⧙ऽऽಽᯪ�+DQG� 'UDZLQJ�
ᨱ�᮹⦽�əฝอ �ᮥஜ⦽ �݅
ᅕ☖�᯲ᮡ�᯦ℕྜྷಽ�⢽⩥۵ࡹ�᜾⣩�➉┅ḡॵᯱᯙᮡ�ᔪᔢᯕӹ�ቭ௽ऽಽ�ᱽ⣩᮹�✚ᖒ �ᮥ᦭

ญŁ�Ł~ᨱí�⪙q �ᮥᵝ۵ߑ��⦽ĥa�ᯩ �ᮥᙹၷᨱ�ᨧ �݅�ᔩಽᬕ�ᔢ⣩ᯕ�ҫᯥᨧᯕ�ᡀᦥḡ۵�

᜽ᰆ�⪹Ğᨱᕽ�ᱽ⣩᮹�ྜྷญᱢᯙ�ᖒḩŝ�✚ᖒᮥ�⬉ŝᱢᮝಽ�᦭ญ۵�⍅စܩ⍡ᯕᖹ�ĥ⫮ᮡ�ฯ

ᮡ�እᬊŝ�᜽eᯕ�⚍᯦۵ࡹ�᯲ᨦᯙ�äᯕ �݅
᜾⣩�➉┅ḡॵᯱᯙᨱ�⢽⩥۵ࡹ�ᯝ్ᜅ✙౩ᯕᖹŝ�ᔍḥॅᮡ�ᯕ్⦽�ྙᱽෝ�໦⪶⦹í�⧕đ

⧁�ᙹ�ᯩ۵�ॵᯱᯙ�᫵ᗭᯕ໑�ᗭእᯱ᮹�qᖒᱢ�᫶Ǎෝ�∊᳒᜽┅۵�⬉ŝᱢᯙ�ษ⍡❦�ࠥǍᯕ

�݅�ԕᬊྜྷ᮹�᫵ᗭӹ�⇽⃹��ᔍᬊჶᨱݡ�⦽�ᯝ్ᜅ✙౩ᯕᖹᮡ�ᔢ⣩ᨱݡ�⦽�ᱶᅕෝ�໦⪶⦹í�

ᱥ۵⦹ݍ�ʑ܆ �ᮥaḡŁ�ᯩ �݅
�

�����ḡᗮa܆⦽�ॵᯱᯙ᮹�႑Ğ

ᯙඹ۵�Łݡᇡ░�ḡɩʭḡ�ḡᗮᱢᮝಽ�ၽᱥ⦹໕ᕽ���ᖙʑ᮹�ᔑᨦ⩢໦�ᯕ⬥�Ŗᨦ⪵ᨱ�᮹

⦽�ᕾ┥��ᕾᮁ�॒�⪵⦺ᨱթḡ᮹�ᔍᬊᮝಽݡ�పᔾᔑŝ�ᗭእෝ�ᵝ⇶ᮝಽ�ɪĊ⦽�Ğᱽᖒᰆᮥ�

ᯕ൉ᨩ �݅�ᯕ్⦽�ᔑᨦ⪵᮹�ၽݍಽ�ᯙ⧕�Ŗ⧕�ၰ�⪹Ğ�⪙෕།��ᯱᬱ᮹�Łiŝ�⥥౩᪉aᜅ�᷾

aᨱ�঑ෙ�᪅᳕⊖᮹�❭ƕ᪡�┥ᔑaᜅ�ၰ�┥ᗭ⪵⧊ྜྷ᮹�႑⇽ᨱ�᮹⧕�ḡǍ᪉ӽ⪵᪡�ʑ⬥ᯕᄡ�

॒ᨱ�᮹⦽�⪹Ğ❭ƕa�ऽ్ԍ �݅1$6$���⪹Ğᯕ௡��ᔾྜྷ᮹�ᩢ᭥⦹۵�Ŗeᮝಽ�༉ �ुᔾྜྷᯕ�

ᔍ۵�ᕽ᜾⃹ᯕ໑�ᩢ⨆ �ᮥᵝ۵�ᔾ⪽ǭ �ᮥ᮹ၙ⦽ �݅᪆ᱶᔢ�� �������⪹Ğ᮹�}ֱᮡ�ᵝℕa�٥Ǎ

Աᨱ�঑௝�ʑ⬥��☁᧲��ḡ᭥��ᔾ �ྜྷ॒ŝ�zᮡ�ᬑ �βᔾᖒŝᱶᨱᕽ�อॅᨕḥ�µᯱᩑ⪹Ğ�QDWXUDO�
HQYLURQPHQW�
ŝ�ᯙe᮹�⠙᮹ෝ�᭥⧕�ᯙe᮹�᮹ၙ᪡י�ಆᮝಽ�อॅᨕḥ�¶ᯙŖ⪹Ğ�PDQ�PDGH�
HQYLURQPHQW�
ᮝಽ�Ǎᇥࡹḡอ�⪮ᙹᩑ�� �������⊽⪹Ğᯕ௡�ᯙeᯕ�ᱶᵝ⪹Ğ ᝝�ᔾ┽ĥ్ࢹᮥ�

᮹�Ɂ⩶ �ᮥᮁḡ⦹ᩍ�ၙ௹ᨱ �ࠥḡᗮ�a܆⦽�ᵝÑ⪹Ğŝ�ᔾ⪽᧲᜾ �ᮥ᮹ၙ⦹۵�äᮝಽ�⪹Ğᅕ

᳕ŝ�ᯱᩑ�⊽⪵a�☖⧊ࡽ�}ֱᯕ �݅ʡḡ⩽�� ������� �ᷪ�ᯙeᮡ�⪹Ğ �ᮥˉҸ⦹í�ᅕ᳕⦹Ł��ᯱ
ᩑŝ�ᯙeᯕ�᳑⪵ෝ�ᯕ൉໕ᕽ�ᔾ┽ĥෝ�ᮁḡ⧉ŝ࠺�᜽ᨱ�ḡᗮa܆⦽�ၽᱥᮥ�⧕ӹaಅ۵�ᔩ

ಽᬕ�ḡᗮa܆⦽�}ၽᯕֱᮝಽ�ၽᱥ⦹Ł�ᯩ۵�ä �ᮥஜ⦽ �݅� ��ᖙʑ�ᔩಽᬕ�➉్݅ᯥᮝಽ�॒

ᰆ⦹۵�µḡᗮa܆⦽�}ၽ�6XVWDLQDEOH� 'HYHORSPHQW�
ᮡ�⪹Ğᨱ�ၙ⊹۵�ᩢ⨆ �ᮥ↽ᗭ⪵�᜽┅ᯱ
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۵�}ֱᯕ �݅� �����໕ᕽࡹ�šᝍᯕ�Ł᳑⦽ݡ��ᯕ⬥�⪹Ğŝ�}ၽ᮹�ྙᱽᨱݡ֥���� �֥ǎᱽ⪹

Ğ⫭᮹��81(3�ᨱᕽ�⃹ᮭ�ᱽ᜽ࡹ�ᨩ݅��ᯕ⬥�� ���� �֥ᮁᨵ�ⅾ⫭ᨱᕽ�đ᮹ࡽ�¶(QYLURQPHQWDO�
6RXQG� DQG� 6XVWDLQDEOH� 'HYHORSPHQW�(66'�
ᮝಽ�ၽᱥࡹ໕ᕽ����� �֥ቭ௝ḩ�ญᬑᯱߑᯕ൉ᨱ

ᕽ�ᩕಙᮁ�޹ᨵ�⪹Ğ�}ၽ⫭᮹ᨱᕽ�ḡᗮa܆⦽�}ၽ �ᮥʑᅙᬱ⊺ᮝಽ�⦽�µญᬑᖁᨙ¶ �ᮥ₥┾

⦹íࢉ�ᮝಽ �៉ᯝၹ⪵ࡹᨩ �݅ญᬑᖁᨙ�� ������
µḡᗮa܆ᖒ�6XVWDLQDELOLW\�¶ᮡ�⪹Ğᱢ��ᔍ⫭ᱢ��Ğᱽᱢᯙ�ä �ᮥ༉ࢱ�⡍⧉⦹Ł�Łಅࡹᨕḥ�

ä �ᮥ᮹ၙ⦹۵ߑ�� µᰆʑᱢᮝಽ�࠭ᯕ┍�ᙹ�ᨧ۵�⠱⧕ෝ�⦝⦹Ł��݅ᮭᖙݡa�ྜྷಅၼᮡ�⪹Ğᮝ

ಽ�ᯱᝁॅ᮹�᫵Ǎෝ�∊᳒᜽┅ʑ�᭥⦽�ᔩಽᬕ܆��ಆ �ᮥ}ప᜽┅ḡ�ᦫᦥ ಾ�⩥ᰍ�ᅙᩑࠥࡹࠥ�

᮹�⪹Ğ᜽ᜅ▽ �ᮥəݡಽ�ྜྷಅᵝᨕ��əॅ᮹�ᔗ �ᮥ٥ต�ᙹ�ᯩࠥಾ�⦹۵�᜽ᜅ▽¶᮹�ᮁḡෝ�᮹

ၙ⦹໑���ᖙʑ� �ัᯕ⬥�ҫᯥᨧᯕם�᮹ࡹᨕ᪉�ᵝᱽᯕ �݅/DXUD�� ������

�����⊽⪹Ğ�⡍ᰆ�ᱥఖ

�������ᱽÑ

ŝᯪ⡍ᰆ᮹�ྙᱽᨱݡ�⦽�໦႒⦽�⧕ݖᮡ�ᇩ⦥᫵⦽�⡍ᰆ �ᮥᱽÑ⦹۵�äᯕ �݅�ࠦᯝᨱ�ᯩ۵�

ᜅၙᜅⓕ௝ᯙ�እ⃑ᮡ�ᔢᯱ�ᨧᯕ�⛽ቭอᮝಽ�❱ๅ⦹۵�⊹᧞ᮝಽ�ᱥ⪹⦽�↽Ⅹ᮹�ʑᨦᯕ �݅�ᯕ
్⦽�ᔢᯱ⡍ᰆ�ᱽÑᱥఖᮡ�እᬊᱩqᐱ�ᦥܩ௝ך�ᔪᱱ�ךᔪษⓍ�ĥ⫮ŝ�šಉࡽ�⡍ᰆእᬊʭḡ

�ࠥᱩ᧞ᯕࡽ� �݅
ੱ⦽�ᯕ్⦽�ᱥఖᮡ��ᱽ⣩᮹�⊽⪹Ğᱢ�⧪᷾�࠺ḥŝ�⧉ �̹❱ๅ᷾a᪡�ࠦᯝᨱᕽ�Ǎv�Õv

šญ�ᖁࠥ⦹۵�ʑᨦᮝಽ�ᙹพࢁ��ᙹ�ᯩࠥಾ�ᯕҭ໑޵���ӹᦥa�ᗭእᯱॅಽᇡ░׳�ᯕ�⠪aࡹ

ᨩ �݅�ᱽ⣩ᮝಽᇡ░�⡍ᰆ᮹�⦽�⊖ �ᮥᱽÑ⦹۵�äᮡ�ᯝ᳦᮹�ᗵᖁ�ᵝ �ࠥ᜽᯲�ŝ�⧉ �̹ᰁᰍᱢᯙ�

ᖙĥᱩ᧞ᯕ௝Ł�۱͕ḡḡ�ᦫᮥ�ᙹ �ࠥᯩᮝӹ��٥ᱢࡽ�ᱩ᧞ᮡס�௝ᬙ�ᱶࠥಽ�ⓕ�ᙹࠥ�ᯩ �݅�

�������⇶ᗭ�qᗭ

ᱽ⣩ᯕӹ�⡍ᰆ᮹�ʑᅙᖒ܆�ᱡ⦹ᨧᯕ��ษ⍡░ॅᮡ�ᱽ⣩ᨱ�᮹⧕�ᗭእࡽ�Ԏእࡽ��⡍ᰆᨱݡ�

⧕ᕽ�ᯱᬱ �ᮥᵥᯝ�ᙹ�ᯩ۵�݅ᮭŝ�zᮡ�ᩍ �్aḡ�ႊჶᯕ�ᯩ �݅
�Gᱢᮡ�⡍ᰆᰍഭ᪡�እಡ⦹۵�ⓑ�݉᭥Ⓧʑಽ�❱ๅ��Ⓧʑ᪡�እಡ⦹۵�ᱢᮡ�⡍ᰆᰍഭෝ�ᔍᬊ⧕ᕽ�❱ๅ�

�Gญ⦥❱ๅ

�G⬉ᮉᱢᯙ�ॵᯱᯙ�᧲᜾᮹�ᔍᬊ

�G⡍ᰆᰍഭ᮹ࢱ� �̹qᗭ

�Gᰍഭෝ޽��⦥᫵ಽ�⦹۵�⡍ᰆᮝಽ�ᱥ⪹

�G⡍ᰆ�ŝᱶ᮹�ᯱᬱ�⬉ᮉᖒ�⨆ᔢ

ᖒŖ⦽�⡍ᰆ�qᗭ�⥥ಽəఉᮡ�ⅾ�እᬊ �ᮥᱩq⦹۵ߑ�ᔢݚ⦽�ʑᩍෝ�⧁�ᙹ�ᯩ �݅ᩩෝ�ॅᨕ��
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⪙ࠥෝ�ᅕᯕŁ�ᯩ �݅�Ⓧʑ᪡�ᬊప �ᮥ┅ᬭ�ʑ �᳕���PO� �!� ���PO��ᗭእ �ᯱอ᳒ࠥෝ�᷾a᜽⎑

ᮝ໑��ᇡ௝ᅕ⎹᮹�ᔢḶŝ�zᦹ܍ྕ✙⦹�޹�ॵᯱᯙ �ᮥ┩⦝⦹Ł�ᱽ⣩ �ᮥᱥ໕ᨱ�ऽ్ԙ�➉┅ḡ

ॵᯱᯙᮝಽ�ၵЙᨩ �݅�✚⯩��ʑ᳕᮹�⎹�ᦥᯕᜅⓍฝ�⡍ᰆᯕ�⦽�ჩᨱ�ஐᨕḡḡ�ᦫ۵�ᇩ⠙⧉ᮥ�

}ᖁ⦹ʑ�᭥⧕�⦹⥥⍅❦�+DOI�&XWWLQJ��ႊ᜾ �ᮥᱢᬊ⦹ᩡ �݅
ᯕ�zᮡ�ᄡ⪵۵�ŲŁᨱ �ࠥᩩ᫙a�ᦥܩᨩ ��۱ӭ᮹ࡽᮡ�ᱫŁ�ᖙಉ׳�ᵲᨱí�ᯙḡࠥaݡ�݅�

ಽ�॒ᰆ⦽�äᯕߙa�༉ܩ⩅�ᨹܩ݅ �݅�ᯕෝ�☖⧕�ᇡ௝ᅕ⎹᮹�Łɪᜅ్ᬕ�ᯕၙḡෝ�ᯱᩑᜅ౞

í�ᇡb᜽⍽��ᱫᮡ�ᖙݡᨱí�ᳬᮡ�ၹ᮲ �ᮥ᨜Ł�ᯩ �݅
ๅ �֥ᝁᱽ⣩ᯕ�ᡀᦥḡ۵�ᱽ⣩�ᙽ⪹�&\FOH�ᯕ�ๅᬑ�Ṉᮡ��Ğᰢᯕ�⊹ᩕ⦽�ᦥᯕᜅⓍฝ�᜽ᰆ

ᨱᕽ�ᇡ௝ᅕ⎹ᯕ�Ñࢵ�ᯕ్⦽�ၹ᮲ᮡ�ḡᗮᱢᯙ�ቭ௽ऽšญ᮹�đŝ௝�⧁�ᙹ�ᯩ �݅
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᜾⣩�➉┅ḡॵᯱᯙᮡ�ᗭእ �ᯱੱ۵�Ǎๅᯱa�ᱽ⣩ �ᮥḢᱲ�ᱲ⧁�ᙹ�ᯩ۵�ቭ௽ऽ�⍅စܩ⍡

ᯕᖹ�᫵ᗭᯕ �݅�ᱽ⣩ �ᮥǍๅ⦹ಅ۵�ᗭእᯱ۵ݚ�ᩑ⯩�ๅᰆ᮹�ḥᩕݡ�ᦿᨱ�ᕽᕽ�ԕᬊྜྷᨱݡ�

⦽�ᱶᅕෝ�❭ᦦ⦹ʑ�ᯕᱥᨱ��➉┅ḡॵᯱᯙ �ᮥ☖⧕�ə�ᔢ⣩᮹�ᱶᅕෝ�qḡ⦹íࡽ� ᇡᇥݡ�݅�

᮹�ᔢ⣩ᮡ�⡍ᰆࡽ�ᔢ┽ಽ�ᗭእᯱ᮹�ᗱŝ�٩ �ᮥ⨆⧕�ᯝᱶ⦽�ີ᜽ḡӹ�ᯕၙḡෝ�ᱥݍ⦹Ł�ᯩ

ʑ�ভྙᯕ �۵⦹ݍᇩᨕ�᜾⣩�➉┅ḡॵᯱᯙᮡ�ᗭእᯱᨱí�ᬑᖁᱢᮝಽ�ቭ௽ऽᯕၙḡෝ�ᱥ޵�݅�

᫵ᗭᯕ �݅�ŝÑ᮹�᜾⣩�➉┅ḡॵᯱᯙᮡ�ྜྷÕ �ᮥᅕ⪙⦹Ł�ᬕၹ⦹۵�ᩎ⧁ᨱ�ḡӹḡ�ᦫᦹḡอ�

Ł�ᯩࡹᬒ�݅᧲⦽�ᩎ⧁ᯕ�᫵Ǎ޵�ᨱ�ॅᨕᕽ۵ݡ⩤ �݅�᫵᷹᮹�ᔢ⣩ॅᮡ�əäᯕ�w۵�ᅙ௹᮹�

ʑ܆ᐱ�ᦥܩ௝޵�ᇩᨕ�݅᧲⦽�ᇡaa⊹a�ᯩᨕ᧝�⦹۵�äᯕ �݅�᪅۹ԁ᮹�᜾⣩�➉┅ḡॵᯱᯙ

ᯕ�݉ḡ�ྜྷÕ �ᮥᦥ෥ݖí�q᝙۵�ᙹᵡᨱอ�ນ �ྜྷᙹ�ᨧ۵�äᮡ�ၵಽ�ᯕ�ভྙᯕ �݅

ᱢᯙ�໕ᮡ�ྜྷು�ᗭእᯱ᮹�ʭ݅ಽᬕ�qᖒᱢ�᫵Ǎ܆᮹�᜾⣩�➉┅ḡॵᯱᯙᮡ�ᔢ⣩᮹�ʑݡ⩤

ᨱ �ࠥ∊ᝅ⧕᧝�⦽ �݅�ᯕäᯕ᧝ัಽ�⩥ݡ�᜾⣩�➉┅ḡ᮹�ᵲ᫵ᖒŝ�᳕ᰍ�ᯕᮁ௝Ł�⧁�ᙹ�ᯩ �݅�
➉┅ḡ۵�ᗭእᯱ᮹�᫵Ǎᨱ�∊ᝅ⦹ʑ�᭥⧕�᳕ᰍ⦽ �݅�ᗭእᯱᨱí�ᖁ┾۵ࡹ�ʑ⫭ෝ�᨜ʑ�᭥⦽�

ᱲɝ��ᯕäᯕ�᜾⣩�➉┅ḡॵᯱᯙ᮹�aᰆ�ⓑ�ᩎ⧁ᯕ �݅�

➉┅ḡॵᯱᯙᯕ௡�ᱽ⣩᮹�ྜྷญᱢ�ʑ܆ �ᮥᮁḡ᜽⍽�ᵡ݅۵�ʑᅙ�༊ᱢŝ޵�ᇩᨕ�⠪໕ᱢᯕ

Ł�᯦ℕᱢ��᜽bᱢ��ᩩᚁᱢ��ᝍၙᱢ�a⊹�₞⇽ᨱ�ʑᩍ⦹۵�ᵲ᫵⦽�᫵ᗭᯕ �݅�ᯕಽ �៉ᗭእᯱ

ॅᨱí�ᔢ⣩ �ᮥŲŁ쨖⪮ᅕ⧁�ᐱ�ᦥܩ௝�↽᳦ᱢᮝಽ�❱ๅෝ�Ⅺḥ⦹Ł�ๅ⇽�᷾ݡ᮹�ᩎ⧁ᮥ�⦹

۵�ྕᨙ᮹�ᖙᯝ้ᷩᯕ �ᯱ☁┩�ᖙᯝᷩ᮹�đᱶ❱ᯕ �݅
�

ྙםᱲᙹᯝ� �� ���������� íᰍ⪶ᱶᯝ� �� ����������

G⯨ಐ᫨㕼#

vḥ� ��������ᱥ☖᜾⣩�⦽ŝ�➉┅ḡॵᯱᯙ �ᮥ᭥⦽�⡍ᰆᰍ�ᩑǍ�
ʡḡ⩽� ��������ᮁᦥᬊ�▮ᜅ┡ᯝᱽ⣩ᨱ�ӹ┡ӽ�⊽⪹Ğ�ॵᯱᯙᨱ�š⦽ᩑǍ޶��ᖒᩍᯱݡ⦺Ʊ�

�ᬱ⦺ݡ
ʡℎ� ��������⡍ᰆᯕ᧝ʑ��� � �β⡍ᰆᔑᨦ�
᪆ᱶᔢ� ��������ḡǍྙ⪵ᔍ�
�ᝁ�HW࠺↽ DO�� ��������➉┅ḡॵᯱᯙ�
⪮ᙹᩑ���������ᨱ⎵ॵᯱᯙ�ᔍಡෝ�☖⦽�⪹Ğ�⊽⪵ᱢ�ᱽ⣩ॵᯱᯙ�ᩑǍ��ǎၝݡ⦺Ʊ�▭Ⓧיॵ

ᯱᯙ�ᱥྙݡ⦺ᬱ�
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%MDUQHPR�� 5��� *�� -RQVRQ�� DQG� 0�� -RKQVVRQ� �������� 3DFNDJLQJ� ORJLVWLFV� LQ� QHZ� SURGXFW�
GHYHORSPHQW�� LQ� 6LQJK�� -�� /HZ�� 6�&�� DQG� *D\�� 5�� 3URFHHGLQJV� RI� WKH� �WK� ,QWHUQDWLRQDO�
&RQIHUHQFH�� &RPSXWHU� LQWHJUDWHG� 0DQXIDFWXULQJ� 7HFKQRORJLHV� IRU� 1HZ� 0LOOHQLXP�
0DQXIDFWXULQJ�� *LQWLF� ,QVWLWXWH� RI� 0DQXIDFWXULQJ� 7HFKQRORJ\�� 6LQJDSRUH�� ��������

%UDPNOHY�� &�� �������� &RQFXUUHQW� 'HYHORSPHQW� RI� 3URGXFW� DQG� 3DFNDJLQJ� �� 7RZDUGV� DQ�
,QWHJUDWHG� 'HYHORSPHQW� 3URFHGXUH�� 3DFNDJLQJ� /RJLVWLFV�

0F'DQLHO�� &�� DQG� 5�� &�� %DNHU� �������� &RQYHQLHQFH� IRRG� SDFNDJLQJ� DQG� WKH� SHUFHSWLRQ� RI�
SURGXFW� TXDOLW\�� -RXUQDO� RI� 0DUNHWLQJ�� ������� ������

'RPLQLF�� &��� .�� -RKDQVVRQ�� $�� /RUHQW]RQ�� /�� 2OVPDUWV�� DQG� 3�� :HVWU|P�� 3�� �������� )|�
USDFNQLQJVORJLVWLN�� �QG� HG��� 3DFNIRUVN�� .LVWD�

)HDUQH�� $��� '�� +XJKHV�� DQG� 5�� 'XII\� �������� &RQFHSWV� RI� FROODERUDWLRQ�VXSSO\� FKDLQ�
PDQDJHPHQW� LQ� D� JOREDO� IRRG� LQGXVWU\�� DYDLODEOH� DW��ZZZ�LPSHULDO�DF�XN�DJULFXOWXUDOVFLHQFHV��
FIFU�SGIGRF�JOREDO�IRRG�LQGXVWU\�SGI�DFFHVVHG� ������������'

*HUGLQJ�� 7�.��� 0�� $�� +�� 5LMN� -�� -HWWHQ�� )�� YDQ� GHQ� %HUJ�� DQG� GH� .UXLMI�� 1� �������� 7UHQGV�
LQ� IRRG� SDFNDJLQJ��$ULVLQJ� RSSRUWXQLWLHV� DQG� VKLIWLQJ� GHPDQGV�� 3DFNDJLQJ� 7HFKQRORJ\�
DQG� 6FLHQFH�� ��� ��������

*UDQW�� +� �������� )RRG� 6HUYLFH� 5HYLHZ�� :RUOG� RI� )RRG� ,QJUHGLHQWV�� 'HFHPEHU�� ������
-RQVRQ�� *�� �������� 3DFNDJLQJ� 7HFKQRORJ\� IRU� WKH� /RJLVWLFLDQ�� �QG� HGQ�� /XQG� 8QLYHUVLW\��

/XQG�
6DOD�� 2�� (��� /�� $�� 0H\HUVRQ�� DQG� &�� 3DUPHVDQ� �������� %LRGLYHUVLW\� &KDQJH� DQG� +XPDQ�

+HDOWK� )URP� (FRV\VWHP� 6HUYLFHV� WR� 6SUHDG� RI� 'LHDVH�� ,6/$1'� 3UHVV�
2OVVRQ�� $�� DQG�0�� *\RUHL�0� �������� 3DFNDJLQJ� WKURXJKRXW� WKH� YDOXH� FKDLQ� LQ� WKH� FXVWRPHU�

SHUVSHFWLYH� PDUNHWLQJ� PL[�� 3DFNDJLQJ� 7HFKQRORJ\� DQG� 6FLHQFH�� ������� ��������
5REHUWVRQ� *� �������� *RRG� DQG� EDG� SDFNDJLQJ�� ZKR� GHFLGHV"� ,QWHUQDWLRQDO� -RXUQDO� RI�

3K\VLFDO
5REHUWVRQ�� *�� �������� *RRG� DQG� EDG� SDFNDJLQJ�� :KR� GHFLGHV"� ,QWHUQDWLRQDO� -RXUQDO� RI�

3K\VLFDO� 'LVWULEXWLRQ� 	� /RJLVWLFV� 0DQDJHPHQW�� ������� ������
:HEVWHU�� .�� �������� 7KH� VFRSH� DQG� VWUXFWXUH� RI� WKH� IRRG� VXSSO\� FKDLQ�� ,Q�� )RRG� 6XSSO\�

&KDLQ� 0DQDJHPHQW� �HGV� -)� (DVWKDP�� /� 6KDUSOHV� 	� 6'� %DOO��� SS�� ������� 5HHG�
(GXFDWLRQDO� DQG� 3URIHVVLRQDO� 3XEOLVKLQJ� /WG�� 2[IRUG�

:LOOLDPV�� +�� DQG� )�� :LNVWURP� �������� (QYLURQPHQWDO� LPSDFW� RI� SDFNDJLQJ� DQG� IRRG� ORVVHV�
LQ� D� OLIH� F\FOH� SHUVSHFWLYH�� D� FRPSDUDWLYH� DQDO\VLV� RI� ILYH� IRRG� LWHP�� -RXUQDO� RI�
FOHDQHU� 3URGXFWLRQ�� ������� �����
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"� 4UVEZ� PO� UIF� %FWFMPQNFOU� 4USBUFHZ� PG� UIF�

'PPET� 1BDLBHF� %FTJHO�

$IPJ
�+FPOH�(ZF�⻱-FF
�4BOH�:PVO��ⲵ

"#453"$5

$� EDVLF� IXQFWLRQ� RI� SDFNDJLQJ� LV� SUHVHUYDELOLW\�� GHOLYHU\�� VXEGLYLVLRQ�� DHVWKHWLF� DQG�
VHUYLFHDELOLW\� RQ� SDFNDJLQJ�� 2ULJLQDOO\�� WKH� IXQFWLRQ� DQG� QHFHVVLW\� RI� SDFNDJLQJ� LV� RQ�
SUHVHUYDELOLW\�� EXW� WRGD\� LW� LV� H[SHQGLQJ� EHIRUH�� WKHQ� SDFNDJLQJ� LV� IRFXVLQJ� RQ� VDOHV� SURPRWLRQ�
$OWKRXJK� LW� LV� KDUG� WR� VD\� SURGXFWLRQ� LWVHOI�� LW� FRXOG� GRHV� ZKHQ� LW� LV� PDGH�� DOVR�� LW� LV�

LPSRUWDQW� IRU� SURGXFW� WR� EH� JRRGV� ZKHQ� SDFNDJLQJ� DQG� LWV� PDWHULDOV� DUH� LGHQWLILFDWLRQ� RQ�
PDWFKLQJ� HDFK� RWKHU�� 7KH� UROH� RI� SDFNDJLQJ� GHVLJQ� LV� D� FRUH� IDFWRU� WKDW� VDWLVI\� FRQVXPHU� D�
YDULRXV� RI� QHHGV� DQG� ZDQWV�
,Q� WKH� SDVW�� WKH� UROH� RI� IRRG� SDFNDJLQJ� GHVLJQ� LV� MXVW� SUHVHUYDELOLW\� DQG�GHOLYHU\� RQ� SURGXFW��

EXW� WKHQ�� QDZDGD\� LW� LV� DVNHG� D� YDULRXV� UROH�� 1RW� RQO\� SUHVHQW� SURGXFWV� KDYH� WR� JHW� LQKHUHQF\�
EXW� DOVR� KDYH� DGGHG� YDOXH�
7KDW� LV�� DGYDQFHG� WHFKQRORJLHV�� LQIRUPDWLRQ�� DQG� ULFKQHVV� IURP�PDWHULDOV�ZKLFK� DUH� GLYHUVLW\�

IRU� FRPLQJ� D� H[WHQWLRQ� RI� FKRLFH�� FXUUHQWO\�� IRRG� SDFNDJLQJ� GHVLJQ� VKRXOGQ
W� KDYH� VWD\HG� RQ�
MXVW� SDFNDJLQJ� ZKLFK� FRYHU� EHDXWLIXO�� 3DFNDJLQJ� GHVLJQ� LV� D� V\PEROLF� VLJQ�� ,W� LV� LPSRUWDQFH�
IRU� PDQDJHU� WR� GR� 5	'�� SURGXFLQJ�� DQG� GLVWULEXWLRQ�� DOVR� IRU� FRQVXPHU� ZKR� XVH� DQG� EX\�
WKH� SURGXFW� ZKHWKHU� PDQDJHU� DQG� FRQVXPHU� WKLQN� SDFNDJH� GHVLJQ� LV� D� PDLQ� PHGLDWLRQ�� 7KLV�
GD\�� IRRG� GHVLJQ� SD\� DWWHQWLRQ� WR� EH� DVNLQJ� FRQVXPHU
V� D� QXPEHU� RI� VHQVLWLYLW\�� ,W� LV� WKH� UHDVRQ�
WKDW� WKH� SDFNDJH� LV� LPSRUWDQFH� DQG� H[LVW�
7KLV� DUWLFOH� LV� WR� H[DPLQH� SUHVHUYDELOLW\�� GHOLYHU\�� VXEGLYLVLRQ�� DHVWKHWLF�� � VHUYLFHDELOLW\�� DQG�

HQYLURQPHQWDO� RULHQWDWLRQ� LQ� RUGHU� WR� GHYHORS� DQG� VKRZ�D�PHWKRG� DQG� WKHRULHV� WR� ILQG� SDFNDJH�
GHVLJQ� LQ� IRRG� LQGXVWU\� WKH� UHDVRQ� WKDW� ZK\� VDOHV� SURPRWLRQ� DQG� LWV� SURILW� LQFUHDVH��
&RQVHTXHQWO\�� GUDZ� RQ� WKH� IXQFWLRQ� RI� SDFNDJH� GHVLJQ� HIIHFWV� WKH� EHQHILW� RQ� SURGXFW� LV�
GLVWULEXWLRQ�
*UHHQ�'HVLJQ� RQ� WKH� IRRG� SDFNDJHV� E\� FRPELQLQJ� UHF\FOHG� DQG� ELRGHJUDGDEOH� IRRG� SDFNDJHV�

IRU� WKH� GHYHORSPHQW� RI� SUDFWLFHV� DQG� ORQJ� OLIH� WR� WKH� ORRN�RI� WKH� IRRG� SDFNDJH� GHVLJQ� SUDFWLFHV�

.H\� ZRUGV� �� )RRG�3DFNDJLQJ� 'HVLJQ�� (FR�IULHQGO\�3DFNDJLQJ�� /RQJHYLW\� RI� )RRG�3DFNDJLQJ�
'HVLJQ


� � � � &(2�� +80$1� ,1'8675<� '(6,*1�� /7'�� �(�PDLO�KLGS#KLGS�FRP�


ⲵ� �&RUUHVSRQGLQJ� DXWKRU�� 3URIHVVRU�� 6FKRRO� RI� %XVLQHVV�� 6HMRQJ� 8QLYHUVLW\� �(�PDLO�UPL��OHH#KDQPDLO�QHW�




