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₞ᨦᨱݡ�⦽�ᙹ᫵⊹a�᷾a⦹۵�äᮝಽ�ӹ┡ӹŁ�ᯩ �݅

���ᗭᔢŖᯙ᮹�ᩢᩎ
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ᨱݡ�⦽�อ �᳒ᱽŖᨱ�ᯕ෕ʑʭḡ�༉ �ुᇥ᧝ᨱ�Ùℱ�ᔍᨦᩢᩎ �ᮥḡ⍽ԕŁ�ᯩ �݅
ᗭᔢŖᯙ᮹�ᇥ⡍۵�ᕽᬙ��Ğʑ�ḡᩎᨱ�ฯᮝ໑��ᮭ᜾ᨦ�� �ࠥᗭๅᨦ�॒᮹�ᇥ᧝a�ᱩၹᯕᔢᮥ�

₉ḡ⧁�ᱶࠥಽ�እᵲᯕ�ๅᬑ׳�ᮡ�⠙ᯕ݅�

�⢽� ��� ᗭᔢŖᯙ�ᩢᩎ

� ⇽⃹�� ᱡᯱ� ᰍ⠙Ḳ
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���ᗭᔢŖᯙ᮹�Ǎ᳑ᱢ�ྙᱽᱱ

����ᯱᩢᨦᯱ᮹�᷾a

ᇩ⪶ᝅ⦽�ၙ௹ᨱݡ�⦽�ᇩᦩqŝ�⠪ᔾḢᰆᨱݡ�⦽�ᯙ᜾ᯕ�ྕ߭ḡ໕ᕽ��ᱱ₉�ၙ௹ᨱݡ�⦽�

ᵡእ॒ᮝಽ�₞ᨦ �ᮥđᝍ⦹۵�Ğᱽ⪽࠺�ᯙǍa�ᱱ₉�۹ᨕӹŁ�ᯩ �݅

₞ᨦᯙǍ᮹�ᩑಚ۵ݡ�ᱱ₉�ԏᦥḡŁ�ᯩŁ��ੱ⦽�⪶ࡹݡŁ�ᯩ۵�aᬕߑ��₞ᨦ �ᮥษḡส�┩

⇽Ǎಽ�ᔾb⦹ᩍ�ࠥᱥ⦹۵�ᯕॅᯕ�ᱢḡ�ᦫ �݅
ᯕುŝ�⩥ᝅᱢᯙ�⪹Ğᨱ�Łح⦹໕ᕽ��ᱢḡ�ᦫᮡ�ᯕॅ᮹�₞ᨦࠥᱥᯕ�สᩑ⦽�Щ �ᮥᯕ൉ಅ۵�

ᯱॅ᮹�᮹ḡෝ�̟í۵ࡹ��ᱽ⦽ᱢᯙ�đŝa�ᬑญෝ�ᜍ⥥í�⦹Ł�ᯩ �݅

ๅᜅ�ၙॵᨕ᮹�ᩢ⨆ᯕ��สᩑ⦽�₞ᨦ �ᮥ᜽᯲⦹ಅ۵�ฯᮡ�ᩩእ�ᗭᔢŖᯙॅᨱí�ᯱ⋌�ᬑಅෝ�

ჵ⧁�ᙹ�ᯩ۵�ᰁᱶᱢ�⠱ᨦᯱෝ�᧲ᔑ⦹۵ࠥ�ߑᬡᯕ۵݅ࡽ��ä �ᮥᇥ໦⯩�᦭ᦹᮝ໕�⦽ �݅
᪅௽�ᙺಉŝ�ĥ⫮ࡽ�ᵡእෝ�☖⧕�᜽᯲ᮥ�⦹ᩍ �ࠥᖒŖᨱݡ�⦽�⪶ᝅᖒᯕ����௝۵�⩥ᝅᮥ�

ᅝ�ভ��ྕญ⦽�₞ᨦ�᜽᯲ŝ�ᄡ⪵ᨱ�๚ᝁ⦹Ł��᜽ᰆ�ᝅℕᨱݡ�⦽�❭ᦦᨱ�዁෕íݡ�᮲⦹ḡ�༜

⦽݅໕��đǎᨵ�❭ǎᨱ�ᯕෙ݅۵�ä �ᮥᇥ໦⯩�᦭ᦥ᧝�⦽ �݅

Ǎℕᱢᯙ�₞ᨦᵡእ᪡�ၙ௹ᨱݡ�⦽�໦⪶⦽�ᵡእa�⧉ �̹ᯕ൥ḡࠥಾ�℁ᱡ⦽�ᵡእa�ḥ⧪ࡹ

ᨕ᧝�⦽ �݅

�����⥥௽₉ᯕᷩ᮹�ᱽࠥᱢ�༉ᙽ�� �

ʑᚁಆ��ᬕᩢ܆ಆᨱݡ�⦽�ᦩᱶᱢ�घၼ⋉ �ᮥၵ┶ᮝಽ��⥥௽₉ᯕᷩෝ�đᱶ⦹۵�ᔍ௭ॅᯕ�۹

Ł�ᯩ ᇡᇥ᮹�₞ᨦݡ�݅� �ᮥ᜽᯲⦹۵�ᩩእ�ᗭᔢŖᯙॅᯕ��฾⦽݅۵�ᔾbᮝಽ�⃹ᮭᇡ░�᜽᯲

�ᮥ⦹ḡ۵�ᦫḡอ��e⪚�ᅙᯙ᮹�ᔾbݡಽ�ᯝᯕ�ᱥ}ࡹḡ�ᦫᦥ�ᧁෝ�┽ᬑ۵�Ğᬑa�ᯩ �݅

⥥௽₉ᯕ �ᷩᅙᔍ᮹�݅᧲⦽�ḡᬱ�᜽ᜅ▽ �ᮥ☖⧕��ᅙᯙ�ᩎపᯕ᫙᮹�ᖒŝෝ�Ñ۵ࢱ�ᗭᔢŖᯙ

ᯕ�ᯩ۵a�⦹໕��Ⅹʑ�ᖁᱥ⦽�ԕᬊอⓝ᮹�⬉ŝa�ӹ┡ӹḡ�ᦫᦥ�ᖁ┾ᨱݡ�⦽�⬥⫭ෝ�⦹۵�

Ğᬑa�ᔾʑʑ �ࠥ⦽ �݅
ŝᩑ�⥥௽₉ᯕ �ᷩᮂᖒᯕ�ᗭᔢŖᯙ᮹�Ğᰢಆ �ᮥv⪵�᜽⍽�ᵥᙹ�ᯩ۵�ᱽࠥᱢ�ႊჶᯙḡ۵�

݅᜽ɩ�ᔾb⧕�ᅝ�⦥᫵a�ᯩ݅��⢽ᵡ⪵��݉ᙽ⪵ෝ�ʑᅙᮝಽ�⦹۵�⥥௽₉ᯕ �ᷩᱥݍ�ႊ᜾ᮡ��

ᱱ₉�ᄡ⦹۵�ɡಽჭᱢ�₞ᨦ᜽ᰆᨱᕽ�ᔾ᳕⧁�ᙹ�ᯩ۵ḡᨱݡ�⦽�໕ၡ⦽�á☁a�⦥᫵⦹ �݅
₉ᄥᱢᯙ�ʑᚁŝ�ᱥఖ �ᮥaḡŁ��ᨦℕॅŝ᮹�Ğᰢᨱᕽ�ქ◉ԝ�ᙹ�ᯩ۵�Ųᩎᱢᯙ�ᱥᚁᯕ�

⦽⊖�᫵Ǎࡽ �݅
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݅᧲⦽�ᱶᇡḡᬱᱽࠥෝ�☖⧕��₞ᨦᬕᩢ �ᮥᅕ �݅⬉ᮉᱢᯙ�ʑ⫭ಽᕽ�⪽ᬊ⦹Ł�ᯩḡอ��ᦥ௹

᪡�zᮡ�ᱽࠥᱢ�⪹Ğᯕ�}ᖁࠥࡹಾ�⧕᧝�⦽ �݅

�����᜽ᜅ▽

ᗭᔢŖᯙ᮹�ࠥᬡᯕ�ᱩᝅ⦽�ᇥ᧝a�ᯱɩḡᬱ��ษ⍡❦� �॒ᱱ⡍ᬕᩢᨱ�঑ෙ�⩥ᝅᱢᯙ�ྙᱽᨱ�

ᅪ₊ࡹᨕ�ᯩ �݅�ᱶᇡ᮹�ᱶ₦ᯱɩḡᬱᮡ�ᔍᨦᯱ॒ಾ᷾ᯕ�}ᖅࡹᨕ᧝อ�ᯱɩḡᬱ �ᮥᝁℎ⧕�ᅝ�

ᙹ�ᯩ۵ߑ��Ⅹʑ�ᯱᅙᯕ�ᩕᦦ⦽�ᩩእ�ᗭᔢŖᯙ᮹�Ğᬑ��ᯕᨱݡ�⦽�ᵡእa�ᔍᝅ�e݉⦹ḡa�

ᦫ �݅
ᗭᔢŖᯙ᮹�ᯱɩᨱݡ�⦽�ᬊࠥ۵ݡ�ᇡᇥ�Ḳʑ��ᱱ⡍�ᯙ▭ญᨕ��ᔍᨦᰆ�Ǎ᯦እᬊᨱ�ⓑ�እᵲ

�ᮥ₉ḡ⦹Ł�ᯩ �݅
ℌṙ��ᔍᨦᯱ॒ಾ᷾ᯕ�ᨧ۵�ᩩእ�₞ᨦᯱᨱí �ࠥ�Ⅹʑ�₞ᨦᯱɩᯕ�ḡᬱࢁ�ᙹ�ᯩࠥಾ�⧕᧝�

⦽ �݅�ᗭᔢŖᯙḡᬱᖝ░ᨱᕽ�ᔍᨦᖒ�⠪aෝ�໕ၡ⯩�⦽�⬥��ə�đŝᨱ�঑௝�ᱶ₦ᯱɩᯕ�ḡᬱ

ᨕ᧝�⦽݅Ł�ᅙࡹ�ᙹ�ᯩ۵�ᱽࠥᱢᯙ�ᰆ⊹a�ᱽŁࢁ �݅
�ḡᬱႊჶ⦽ݡ�ṙ��ᯱɩᨱࢹ �ᮥᔕ⠕ᅕ໕��ᯱɩᖒĊᨱ�঑ෙ�ᅕ᷾ʑš᮹�ᅕ᷾ᮉ᮹�₉ᯕ��ɩ

ᮖ⫭ᔍ᮹�ᵲᅖ�ᨦ �ྕ�̟ʑ�॒᮹�š⧪ᯕ�ྙᱽaࡹ�Ł�ᯩ۵ߑ��ᯕᨱݡ�⦽�ᱽࠥ}ᖁᯕ�⦥᫵⦹

�݅

ᖬṙ��ŝᖙʑᵡᨱݡ�⦽�}ᖁᯕ�ᯕ൉ᨕᲙ᧝�⦽ �݅�⩥ᰍ�eᯕŝᖙᯱ᪡�ᯝၹŝᖙᯱ᮹�ʑᵡᮡ�

ᩑๅ⇽� �����อᬱᮝಽ�Ǎᇥࡹᨕ�ᯩ۵ߑ��᫵᷹�᭍อ⦽�ᗭᱱ⡍ॅ �ࠥᩑๅ⇽�ʑᵡ �ᮥⅩŝ⦹Ł�

ᯩ �݅�ŝᖙʑᵡᯕ�⩥ᝅᱢᮝಽ�ᱢᬊࡹᨕ��ᩕᦦ⦽�ᗭᔢŖᯙ᮹�ᖙɩq໕᮹�⩽┾ᯕ�մí�ᱢᬊࡹ

ࠥಾ�⧕᧝�⦽ �݅�

�����Ʊᮂ

ℌṙ��₞ᨦᨱݡ�⦽�ᯕၙḡ᪡�እᷩܩᜅᱢ�ᔍŁ�⧉᧲ �ᮥ┅ᬑʑ�᭥⧕��Ⅹ॒⦺Ʊᇡ░�ʑⅩ₞

ᨦƱᮂ�⥥ಽəఉ �ᮥษಉ��ᱶȽ�Ʊᮂŝ༊ᨱ�⠙ᖒࢁ�ᙹ�ᯩ۵�Ʊᮂᖅĥaࡹ�ᨕ᧝�⦽ �݅
ṙ��ᔍ⫭ᱢ�᧞ᯱෝ�႑ಅ⧁�ᙹ�ᯩ۵�ᱽࠥǭᱢ�Ʊᮂ�⥥ಽəఉᯕ�᳑ʑƱᮂ⥥ಽəఉᨱ�ᖅĥࢹ

⦽�ᨕ᧝ࡹ �݅
ᖬṙ��ӽพ��ᵲᅖࡹŁ�ᯩ۵�Ʊᮂ�⥥ಽəఉ �ᮥ}ᖁ��ᗭᔢŖᯙᨱ�✚⪵ࡽ�ԕᬊᮝಽ�ḥ⧪ࡹᨕ

᧝�⦽ �݅

֘ṙݡ��ᇡᇥ�ᯱɩḡᬱ �ᮥၼʑ�᭥⦽�ᬊࠥಽ�⪽ᬊ⦹ʑ�᭥⧕��Ʊᮂ �ᮥၼ۵�Ğᬑa�ฯᦥ��ᯝ
⫭ᖒ�⥥ಽəఉᮝಽ�ษ⊹۵�Ğᬑa�ฯ �݅�݉ĥᄥ�Ʊᮂ�⥥ಽəఉ �ᮥษಉ��ᗭᔢŖᯙᯕ�Ğᩢᬕ

ᩢᨱ�ᨕಅᬡ�ᨧᯕ�݅᧲⦽�ႊჶᮝಽ�ℕा⧁�ᙹ�ᯩ۵�ʑ⫭a�∊᳒ࡹᨕ᧝�⦽ �݅
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�����⍉ᖅ❦

ᯱᩢᨦᯱ᮹�Ğᩢ܆ಆ�॒᮹�v⪵ෝ�᭥⧕�ၝe�ᱥ �ྙᯙಆ �ᮥ⪽ᬊ⦽�᜽ᜅ▽ᮝಽ��ℌṙ��ᯱᩢ

ᨦ⍉ᖅ❦᮹�ᱥྙa�SRRO᜽ᜅ▽ �ᮥᅕ ᩍ��ᙹࠥǭ��ḡႊ᮹�ᗭᔢŖᯙॅʭḡ⦹ݡ⪶݅� �ࠥ⪽ᬊࢁ�

ᙹ�ᯩࠥಾ��ᇥ᧝ᄥ��ᱥྙa�ᙹෝ�۹ญࠥಾ�⧕᧝�⦽ �݅
ṙ��⍉ᖅ▕✙᮹�ᯱḩࢹ �ᮥ໦⪶⯩�ᇥᕾ⦹ᩍ��šಉᇥ᧝᮹�ḡࠥa�⩥ᝅᱢᯕࠥࡹ�ಾ�ᅕ᪥ࡹᨕ

᧝�⦽ �݅
ᖬṙ��ᩩᔑᇡ॒᳒᮹�ᯕᮁಽ�ᗭᔢŖᯙ᮹�⍉ᖅ❦᮹�ᝁℎᯕ�ᵲ݉ࡹḡ�ᦫࠥಾ�⧕᧝�⦽ �݅

ⳕ��ᗭᔢŖᯙ�ḡᬱᱶ₦

���ᯱɩḡᬱ�⥥ಽəఉ

ᗭᔢŖᯙ�Ğᩢᦩᱶ⪵ෝ�᭥⧕��ᱶᇡ۵�����֥ᇡ░�ᗭᔢŖᯙ�ᱶ₦ᯱɩ ���⃽อᬱʭḡݡ↽ᮥ�

ᮖᯱෝ�⧕ᵝ۵�ᱽࠥෝ�ษಉ⦹Ł�ᯩ �݅
₞ᨦᯱ᮹�₞ᨦ᮹ḡෝ�Ł≉᜽┅Ł��ᦩᱶᱢᯙ�₞ᨦ⪽࠺ �ᮥḡᗮ᜽┅ʑ�᭥⦹ᩍ��݅᧲⦽�ᇥ᧝

ᨱᕽ�༊ᱢᖒ�ᯱɩ᮹�ᬊࠥෝ�}ၽ⦹ᩍ��ᬕᩢ⦹Ł�ᯩ �݅� ���� �֥ḡᬱᩩᔑᮡ������ᨖᬱ�ᄡ࠺ɩ

ญ�� ����ᇥʑ�������ᯕŁ��ᔢ⪹ʑeᮡ�ⅾ�� �֥�֥Ñ⊹�� �֥Ɂ॒ᇥ⧁�ᯕ໑ݡ��⇽ɩ᮹����۵��
}ᬵษ �݅ᔢ⪹��อʑ᜽�����ᯝ᜽ᔢ⪹⦹ࠥಾ�ᖅĥࡹᨕ�ᯩ �݅

�⢽� ��� � ᗭᔢŖᯙ�ᱶ₦ᯱɩݡ�⇽ɩญ
�ᄡ࠺ɩญ�� ���� �֥

ᗭᔢŖᯙ�ᱶ₦ᯱɩᮡ�ᬑᖁḡᬱᯱɩ������ᨖᬱ���ᱶ₦༊ᱢᯱɩ������ᨖᬱ��� ӹॅaí�ḡᬱ

ᯱɩ����ᨖᬱ�ᮝಽ�ǍᇥࡹŁ�ᯩ �݅
ℌṙ��ᬑᖁḡᬱᯱɩᮡ�ᵲᗭʑᨦℎᰆᯕ�ᯙᱶ⦹۵�Ʊᮂ�ੱ۵�ᗭᔢŖᯙḥ⯆ᬱ᮹�ᯱᩢᨦ�⍉ᖅ

❦ �ᮥᙹഭ⦹Ł�ḡᬱᱽ᫙ᨦ �᳦ᯕ᫙᮹�ᔍᨦ �ᮥᩢ᭥⦹۵�ᯱಽᕽ�ḡᬱᯱĊᯕࡽ� �݅
ᯱɩḡᬱ᮹ݡ�ᔢᮡ�ᦥ௹᪡�zᮡ�ʑᵡᮝಽ�ᱢᬊࡽ �݅
��ᱽ᳑ᨦ��Õᖅᨦ��ᬕᘂᨦ��Ųᨦ� ��ᔢ᜽ɝಽ �ᯱ��ᯙ�ၙอ

��ʑ┡�ᨦ �᳦�ᔢ᜽ɝಽ �ᯱ�ᯙ�ၙอ

እᩢญ�}ᯙᔍᨦ �ᯱ�እᩢญ�ჶᯙᮡ�ᝁℎ�ᇩa⦹໑��ᮖ �ᯱᱽ᫙ᨦ᳦ᮝಽ۵�ᮁ⯆�⨆௞�ᨦ �᳦�
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ᱥྙᨦ �᳦�ᵝᱱᨦ��⦺ᬱᨦ�॒ᯕ �݅�ə్ӹ�ᔾĥ⩶�ᨦ᳦ᯝ�Ğᬑ�ᙺၶᨦי��௹ႊ᮹�Ğᬑ���ᝁℎ�

᜽�ᝁℎݚ �ᯱၰ�ᖙݡᬱ࠺��Ñᯙŝ�႑ᬑᯱ᮹�Õvᅕ⨹ഭ�↽ɝ��}ᬵ �ᮥ⧊ᔑ⦹ᩍ�ᬵ�⠪Ɂ�ɩ

ᧂᯕ�������ᬱ��ၙอᯝ�Ğᬑ۵�a܆⦹ �݅
ੱ⦽��ᵲᗭʑᨦℎᰆᯕ�ᱶ⦽�Ʊᮂŝᱶ�ၰ�⍉ᖅ❦�ŝᱶ �ᮥᯕᙹ⦽�ᗭᔢŖᯙ�ၰ�ᩩእ�ʑ �᳕₞

ᨦᯱ᮹�Ʊᮂŝᱶᄥ�Ʊᮂ᜽e�ᙹഭෝ�⦹໕ݡ�ᔢᯱಽ�⡍⧉ࢁ�ᙹ�ᯩ �݅
ṙ��ᱶ₦༊ᱢᯱɩᮡ�⥥௽₉ᯕࢹ �ᷩḡᬱ��᜽ܩᨕ�₞ᨦḡᬱ��ᝁᔍᨦ�}ၽ�ḡᬱ��ྜྷaᦩᱶ�༉

ჶᨦᗭ�ḡᬱ��ᰆᧁᯙ�₞ᨦ�ၰ�ʑᨦ⪽࠺�ḡᬱ��ᰆʑ�ᝅᨦ �ᯱḡᬱ��ᰍ⧕�ᗭᔢŖᯙḡᬱᮝಽ�Ǎ

ᇥࡹŁ�ᯩ �݅

⥥௽₉ᯕ �ᷩḡᬱᮡ�⥥௽₉ᯕ �ᷩᅙᔍ�ᙹᵡ⠪a�đŝ��॒ɪ�ᯕᔢ �ᮥၼᮡ�ቭ௽ऽ᮹�a๚ᱱ

�ᮥ₞ᨦ⦽�ᗭᔢŖᯙᯕᨕ᧝�⦹໑��ᨦℕݚ�↽Ł��⃽อᬱ�ᯕԕʭḡ�ḡᬱa܆⦹ �݅�᜽ܩᨕ�₞ᨦ

ḡᬱᮡ�᜽ܩᨕ�₞ᨦᜅ⑉ �ᮥᙹഭ⦽ �ᯱᵲ�Ʊᮂၼᮡ�ᨦ᳦ᮝಽ�₞ᨦ �ᮥ⦽� �ᯱੱ۵�᜽ܩᨕእᷩ⥭

௝ᯱᨱ��}ᬵ�ᯕᔢ�᯦ᵝ⦹ᩍ�᜽ܩᨕእᷩ⥭௝ᯱᨱᕽ�᜽⧪⦹۵�⍉ᖅ❦��ᯱྙ �ᮥ��᜽e�ᙹḥ

⦹Ł��ⅾť�ๅܩᱡ᮹�ᯱɩ⇵⃽⪶ᯙᕽෝ�ၽɪၼᮡ� �ᯱᵲ�₞ᨦ �ᮥ⦽�ᯱಽᕽ�a܆⦹ �݅�ᝁᔍᨦ

}ၽḡᬱᮡ�ᗭᔢŖᯙ�ᝁᔍᨦᮂᖒ�ḡᬱᔍᨦ�ੱ۵�ᦥᯕॵᨕ�ᔢᨦ⪵�ḡᬱᔍᨦ᮹�ᙹ⩽�ᗭᔢŖ

ᯙᮝಽ�⩲᧞ᯝ �ᮥʑᵡᮝಽ��֥ᯕԕᩍ᧝อ�⦽ �݅
ྜྷaᦩᱶ�༉ჵᨦᗭ�ḡᬱᮡ�⧪ᱶᦩᱥᇡ�ḡႊᯱ⊹݉ℕ�ᨱᕽ�ḡᱶ⦽�ྜྷaᦩᱶ�༉ჵᨦᗭಽ�ḡ

ᱶࡽ�ᔍᨦᰆ �ᮥᬕᩢᵲᯙ� ᰆ�ᗭእ࠺ᯱ� �ᯱ݉ℕ�⇵⃽�⡍⧉�ಽ�a܆⦹ �݅

ᰆᧁᯙ�₞ᨦ�ၰ�ʑᨦ⪽࠺�ḡᬱᮡ�✚⯩��ᰆᧁᯙ᮹�✚ᙹᖒ �ᮥŁಅ⦹ᩍ��ᦩษᬱ�ၰ�ᦩษᬱ�Ƚ

༉᮹�ᦩษ᜽ᚁᗭa�ḡᬱa܆⦹໑��ᰆᧁᯙ�ᅖḡ⋕ऽ��ḡႊ�ᵲᗭʑᨦℎᨱᕽ�ၽɪ⦹۵�ᰆᧁᯙ

ʑᨦ⪶ᯙᕽෝ�ᗭḡ⦽�ᯱಽᕽ�ᰆᧁᯙʑᨦ᳦⧊ḡᬱᖝ░ᨱᕽ�ᵝš⦹۵�Ʊᮂ���᜽e� �ᮥᙹഭ⦽�

� �֥ၙอ᮹�ᰆᧁ�ᗭᔢŖᯙ�ੱ۵�ʑᨦ�ᯕ�a܆⦹ Ł��ᨖᬱᯕԕ��Łᱶ↽�ݚ۵�ᨦℕࠥ⦽⇽ݡ�݅�

ɩญ���ಽݡ�⇽ʑeᮡ��֥ᯕԕᯕ �݅�

ᰆʑ�ᝅᨦᯱ॒᮹�ḡᬱᮡ�ŝÑ�Łᬊᅕ⨹ �ᮥԊᇡ۵�⫭ᔍᨱᕽ�ɝྕ⦹ᩡ޹�ʑಾᯕ�ᯩ۵�ᯱ�

ᵲ��ᝅḢ�⬥�Łᬊḡᬱᖝ░ᨱᕽ�≉ᨦ⪽י�࠺ಆ �ᮥ�}ᬵ�ᯕᔢ⦹݅a��⩥ᰍ۵�₞ᨦᮥ�⦹ᩍ�ᔍ

ᨦ �ᮥᩢ᭥⦹Ł�ᯩ۵�ᗭᔢŖᯙ��Ğᱽᱢ�⪽܆࠺ಆᯕ�ᨧ۵�ᇡ᧲a᳒อ�ᯩ۵�ᩍᖒaᰆᮝಽ�ᝅḢ�

⬥�ᔍᨦ �ᮥ₞ᨦ⦹Ł�ᯩ۵�ᗭᔢŖᯙ��ᯱɩ�ᝁℎ᜽�อ���ᖙa�չ۵� �ᯱᵲ�ŝÑ�ᝅḢ�⬥�ǍḢ

॒ಾ⦹Ł�≉ᨦ�⪽࠺ �ᮥ⦹݅a�⩥ᰍ۵�₞ᨦ �ᮥ⦹ᩍ�ᔍᨦ �ᮥ⦹Ł�ᯩ۵�ᗭᔢŖᯙᯕ�a܆⦹ �݅
ੱ⦽��ᯝၹᰍ⧕�ᗭᔢŖᯙḡᬱᮡ�ၽᔾa܆ᯕ׳�ᮡ�Ḳᵲ⪙ᬑ��┽⣮��⪵ᰍ�॒ᮝಽ�⦝⧕ෝ�᯦

ᮡ�ᰍ⧕�ᗭᔢŖᯙᮝಽ�ᰍ⧕⪶ᯙ᷾ �ᮥၽɪၼᮡᯱಽᕽ���ᯝᯕԕ�ᝁℎ⦹ᩍ᧝อ�⦽ �݅
ᖬṙ��ӹॅaí�ḡᬱᯱɩᮡ�����֥ᇡ░����� �֥ӹॅaí�ᖁᱶᨦℕಽᕽݡ��ʑᨦ�ᬕ �ᩢ⥥௽

₉ᯕ �ᷩa๚ᱱᮡ�ᱽ᫙ᯕ ��ᨖᬱᯕԕᯕ໑��ɩญ᪡�ᔢ⪹ʑeᮡ�᭥᪡�zݚ۵�ᨦℕࠥ⦽⇽ݡ�݅� �݅

ᮖᯱᱩ₉۵�ᔍᨦᰆ�ᗭᰍḡෝ�š⧁�ᔍᨦᯱ॒ಾ �᷾ʑᵡ�⦹۵�ᗭᔢŖᯙḡᬱᖝ░ᨱᕽ�ᔢݕ�ၰ�

ᱲᙹ�⬥ݡ�⇽⠪aෝ�Ñℱݡ��⇽�⪶ᱶ᜽�ᮡ⧪ ⇽ݡ�⦽☖ᮥ� �ᮥḥ⧪⦹Ł�ᯩ �݅
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ᯱɩᔢݕ�ၰ�ᱲᙹ ⠪a⇽ݡ ⧪�ᝅ⇽ݡ

GᗭᔢŖᯙḡᬱᖝ░

⧪ɪᮡ≉�⇽ݡྙ
G GO}ᯙᝁᬊSGݕᅕݡ⇽᜽P
ྚᝁᬊᅕ᷾ᰍ �݉ၰ�ᝁᬊᅕ
᷾ʑɩOᝁᬊᅕ᷾ᕽݡ�⇽᜽P

⧪ɪᮡ≉⇽ݡ

෺⟋ඦ⢿
㜶Ꭳ໚⦪

෺⟋⠢❺

෺⟋ಪፏ⠢❺ ⚲Ữ⳧♯⠺#

⸆Ꭺ#Ⳣ⚖ಪፏ#⠢❺⸆∶ ⸆Ꭺ

൧#⚫#⠯#ᯢ 53ᬯ 43ᬯ 63ᬯ 7ᬯ

൧#⚫#⎖#㛾 48ᬯ ;ᬯ 58ᬯ 6ᬯ

൧#⚫#ඊ#ຳ 48ᬯ ;ᬯ 58ᬯ 6ᬯ

�əฝ� ��� ᮖᯱ� ᱩ₉

���Ʊᮂḡᬱ�⥥ಽəఉ

ɪĊ⦽�Ğᩢ⪹Ğᨱݡ�᮲⧁�ᙹ�ᯩ۵�ᗭᔢŖᯙ᮹�ᯱᔾ܆�ಆᮥ�႑᧲⦹ʑ�᭥⧕��ᙹ᫵ �ᯱᵲᝍ

᮹�✚ᖒ⪵ࡽ�Ʊᮂ �ᮥḡᬱ⦹Ł�ᯩ �݅
Ʊᮂᮡ�ᗭᔢŖᯙḥ⯆ᬱ᮹�Ʊᮂŝ�ᗭᔢŖᯙḡᬱᖝ░᮹�Ʊᮂᮝಽ�ǍᇥࡹŁ�ᯩᮝ໑��ᗭᔢŖ

ᯙḥ⯆ᬱ᮹�Ʊᮂᮡ�ḢᱲƱᮂŝ�᭥┢Ʊᮂᮝಽ�ӹڹᨕḡŁ�ᯩ �݅
ḢᱲƱᮂᮡ�Ğᩢ}ᖁƱᮂ�� ᖒŖ₞ᨦ➉┅ḡƱᮂ�� ḡᩎ�Ʊᮂᖝ░ᨱᕽ�ᝅ᜽⦹۵�Ʊᮂᯕ໑��

᭥┢Ʊᮂᮡ�ᗭᔢŖᯙḥ⯆ᬱᨱᕽ�᫙ᇡƱᮂʑšᨱ�᭥┢ �ᮥᝅ᜽⦹ᩍ�᜽⧪⦹۵�Ʊᮂᮝಽ�ᗭᔢ

Ŗᯙḥ⯆ᬱᰆ�໦᮹ಽ�ᙹഭ᷾ᯕ�ၽɪࡽ�Ğᬑ�ᯙᱶࡽ �݅
b�ḡᩎ݉᭥ಽ�᜽⧪⧩޹�ᗭᔢŖᯙḡᬱᖝ░᮹�Ʊᮂᮡ�� �� �֥�ᬵ���ᯝᯱಽ��ᗭᔢŖᯙḡᬱᖝ

░᪡�ᗭᔢŖᯙḥ⯆ᬱᯕ�☖⧊ࢉᨱ�঑௝��⨆⬥�Ʊᮂ⥥ಽəఉᨱ�ᔩಽᬕ�ᄡ⪵ෝ�aᲙ᪅Ł�ᯩ �݅
Ʊᮂ᮹�⩶┽ෝ�ᅕ໕�� ᪅⥥௝ᯙ�⩥ᰆƱᮂ�ŝ�᪉௝ᯙ�H�్ �ܾᮝಽ�Ǎᇥࢁ�ᙹ�ᯩ۵ߑ�� ᖒᄥ��

ᩑಚ॒ᨱ�šĥᨧᯕ�٥Ǎӹ�Ʊᮂᨱ�ₙᩍ⧁�ᙹ�ᯩᮝ໑��ᯝᇡŝᱶ �ᮥᱽ᫙⦽ݡ�ᇡᇥᮡ�ྕഭಽ�

ǎၝॅᨱí�ᕽእᜅෝ�ᱽŖ⦹Ł�ᯩ �݅

᪅⥥௝ᯙ�Ʊᮂᮡ�₞ᨦƱᮂŝᱶŝ�Ğᩢ}ᖁŝᱶᮝಽ�Ǎᇥࡹ໑��b�ŝᱶᄥ�✚ᔪ �ᮥᦥ௹᪡�

z �݅�ʑⅩ₞ᨦƱᮂŝᱶᮡ�Ŗ☖₞ᨦ��K���⥥௽₉ᯕ �ᷩ₞ᨦ��K���ᯙ░ �֘ᙝ⦲༑�₞ᨦ��K�ᮝಽ�

⥥ಽəఉᯕ�Ǎᖒ݅ࡽ�
Ğᩢ}ᖁŝᱶᮡ�Ğᩢ᯦ �ྙ�K���Ğᩢᝍ⪵���K���ĞᩢŁɪ���K�ᮝಽ�Ǎᖒߑ۵ࡹ��ᗭə൚ᵲᝍ

᮹�ᨦ᳦ᄥ��ʑ܆ᄥಽ�Ʊᮂݡᔢ �ᯱ✚ᖒᨱ�฿⇹�ᱥྙ⥥ಽəఉᯕ�✚Ḷᯕ �݅

�⢽� ��� Ʊᮂŝᱶᄥ�⫭ݚ� Ʊᮂa܆�ᯙᬱ



ᗭᔢŖᯙ� Ğᰢಆ� v⪵᮹� ḡᬱᱽࠥᨱ�š⦽� ᩑǍ� � ���

XG �݉ĥ
ൽ

YG �݉ ĥ
ൽ

ZG �݉ ĥ

ᙹvᝁℎᕽ�ᱲᙹ Ʊᮂᔾ�ᔍᱥᩎప�⠪a Ʊᮂᔾ�໦ �݉ᱽ⇽

�əฝ� ��� ݉ĥᄥ� ⇵ḥԕᬊ

Ğᩢᝍ⪵��Łɪŝᱶᮡ�᜽⧪�ᱥᨱ�ᔍᱥ�ᩎప�⠪aෝ�ᝅ᜽�⬥�↽ �᳦Ʊᮂᯙᬱ �ᮥᖁᱶ⦹۵�ä

ᯕ�✚Ḷᯕ �݅

� � � � �
�əฝ� ��� Ʊᮂᔾ� ᖁၽ� ݉ĥ�

H�్ܾ�Ʊᮂᮡ�Ⓧí�₞ᨦƱᮂŝ�ᱱ⡍ᬕᩢŝᱶᮝಽ�Ǎᇥࡹᨕ�ᯩᮝ໑��ᖙᇡᱢᮝಽ��}�ŝᱶ

ᮝಽ�ḥ⧪ࡹŁ�ᯩ �݅
₞ᨦŖ☖��ᝅᱥ₞ᨦ��ĞᩢŖ☖��ᝅᱥĞᩢᮝಽ�Ǎᇥࡹ໑��b�ŝᱶᄥ�⍅ญⒹౝᨱ�঑௝��ᇥ᧝

ᄥ�⦺᜖ḥࠥa�ᔍᬊ �ᯱᯥ᮹ಽ�a܆⦽�äᯕ�✚Ḷᯕ �݅

᜽eŝ�Ŗeᨱ�Ǎᧁၼḡ�ᦫᦥ��ᯱᮁಽᯕ��⯆ၙ೎í�⦺᜖⧁�ᙹ�ᯩࠥಾ�⥥ಽəఉᯕ�݅᧲⦹

�݅�ᇡݕᨧ۵�⦺᜖ �ᮥ᭥⧕�อ⪵�ၰᩢ࠺�ᔢᮝಽ���ᇥ�ԕ᫙ಽ�Ǎᖒࡹᨩ �݅

���⍉ᖅ❦�⥥ಽəఉ

ᯱᩢᨦᯱ᮹�Ğᩢ܆ಆ�v⪵ෝ�᭥⧕��ၝeᱥྙᯙಆ �ᮥ⪽ᬊ⦽�⍉ᖅ❦ᮥ�ḡᬱ⦹Ł�ᯩ۵ߑ�� �
aḡಽ�Ǎᇥࡹᨕ�ḥ⧪ࡽ �݅

ℌṙ��Ğᩢ}ᖁ�⍉ᖅ❦ᮡ�Ğᩢḥ �݉�ᔢǭ��᯦ḡᇥᕾ��ษ⍡❦��ᱱ⡍ᬕᩢ �॒݉ᙽᧁಽ�⍉ᖅ❦

ᮝಽ�ḡᬱᯝᙹ۵��ᯝᯕ �݅
ṙ��᳦⧊⍉ᖅ❦ᮡ�ᔢʑ⧎༊᮹�᳦⧊ᱢᯙ�⍉ᖅ❦�ḡᬱᮝಽ�ḡᬱᯝᙹ۵��ᯝᯕࢹ �݅
ᖬṙ��ḡ᜾ʑၹ⩶�⍉ᖅ❦ᮡ�᳦⧊⍉ᖅ❦�đŝ�ᰆ௹ᮁ฾ᔍᨦ�a܆ᖒ�ᖁᱶ⬥᮹�⍉ᖅ❦ �ᮥั

⦹໑��ḡᬱᯝᙹ۵��ᯝᯕ �݅
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Ǎ� � � � � ᇥ ḡ� � � �ᬱ� � � �ԕ� � � �ᬊ

⢺㒖#⤯㘓⩪ᑮ

+㗮⋂,

ⅫึḮ⇇/#⢺㒖໚㜷♺⇆#⠺າ⩪❺#⚚൮/#⡖ೆ⢺#Ჹ#⡖ೆ⢺#㝮#൧⚫⩪ᑮ#ᖛ#⩪❺#

ⅫึḮ⇇/#⢺㒖䭩Ⅻ㔲໚㜷#

⢺㒖⇎൮#Ჹ#⎆㘳#ඪᩖ#

⤯㘓⢺പ#Ჹ#⛎㖲⩪❺#

ೆ⢺㝮#൧⚫⩪ᑮ+8㜶,#

�⢽� ���ӹॅaí�ḡᬱԕᬊ

᪅⥩�ᱥ�⬥�ᬕᩢႊᦩŝ�ษ⍡❦��⪮ᅕ॒ᨱ�ᯕ෕ʑʭḡ�݅᧲⦽�ᇥ᧝᮹�ḡᬱ �ᮥ᫙ᇡ�ᱥྙa

a�ᖁᱶࡹᨕ��₞ᨦⅩʑᇡ░�ḡᬱ �ᮥ⧕ᵝᨕ�ᗭᔢŖᯙᯕ�⪡ಽᕽʑෝ�⧁�ᙹ�ᯩࠥಾ�ࠥ᪡ᵝŁ�

ᯩ �݅

���ᵲᗭ�ᗭๅᱱ�ᮁ☖ℕĥ⩢ᝁ�ḡᬱ

�� �֥ᮁ☖᜽ᰆᯕ�ᅙĊᱢᮝಽ�}ႊࡽ�ᯕ⬥��ɡಽჭ�ᮁ☖ʑᨦॅ᮹�ᔍᖙ⪶ᰆᮝಽ�ḡᩎᱢ�ᩢ

ᖙ�ᗭᔢŖᯙॅ᮹�ᔾ᳕ᨱ�ฯᮡ�ᨕಅᬡᯕ�aᵲࡹŁ�ᯩ �݅
ʑᨦ⩶�ᛩ⟝ษ⍴�660�᮹�ŖĊᱢᯙ�ḥ⇽ಽ��ḡᩎ�ᨦℕॅ᮹�ᔾ᳕ᮡ�ᱱᱱ�ɚ⦽ᱢᯝ�ᙹၷᨱ�

ᨧ �݅�ᯕᨱ�ᱶᇡ۵ݡ�⩶ษ✙᪡᮹�Ğᰢᨱᕽ�ᔾ᳕⧁�ᙹ�ᯩ۵�ᩎప �ᮥw⇵ࠥಾݡ�₦ �ᮥᙹพ��

����֥ᇡ░��} �֥ĥ⫮ᮝಽ�ᩢᖙ�ᛩ⟝ษ⍴᮹�ᔾ᳕ǭ ᯕŁ׳ᮥ� �ᯱ�ӹॅaí�ᩎపᔍᨦ �ᮥ᜽

᯲⦹íࡹ�ᨩ �݅
ӹॅaí�ᔍᨦᮡ�⩢ᝁ᮹ḡa�ᯩ۵�ᗭๅᱱᵝෝ�ᖁᱶ⦹ᩍ�ᙝ⦲⪹Ğ��Ğ �ᩢၰ�ᕽእᜅෝ�⩥ݡ

⪵�⧁�ᙹ�ᯩࠥಾ�ḡᬱ⦹۵�ᔍᨦᯕ໑��ᔢǭᨱ�฿í�ᱱ⡍}ᖁ��ᰍ}ᱱ�⬥��}ᬵe�ᬵ��⫭�Ğᩢ

ḡ �ࠥ�᜽ᖅ�Ǎๅᯱɩ�ᱡญᮖ �ᯱ�ᨖᬱ�⦽ �ࠥ�� 326ᖅ⊹��e❱Ʊℕ�እᬊ�ᱱ⡍ݚ����อᬱ�ᯕ�ḡ

ᬱࡹŁ�ᯩ �݅
ӹॅaí௡�ᱶᯕ�ᯩᨕ�� µԕḲ�zᯕ�ऽӹऽ۵�ӹॅᯕ�⦹۵�ษᮭᮝಽ�aŁ�᝗ᮡ�aí¶௝۵�

᮹ၙෝ�ԕ⡍⦹Ł�ᯩᮝ໑ݡ��⩶ษ✙᪡᮹�Ğᰢᨱᕽ�ᯕʙ�ᙹ�ᯩ۵܆�ಆ �ᮥၽ⭹��ᔾ᳕⧁�ᙹ�ᯩ۵�

⩢ᝁᩎప�ᱱ⡍ಽᕽ�ᮂᖒ⦹۵ߑ�༊ᱢᯕ�ᯩ �݅⧁�ᙹ�ᯩ �݅

ๅᰆ໕ᱢ����⽋ᯕ⦹᮹�ᗭๅᱱ⡍ෝ�ḡᬱݡᔢᮝಽ�⦹໑��ᙝ⦲⪹Ğ�}ᖁ��Ğᩢ �βษᯙऽ�ᱽ

Ł�॒ �ᮥ☖⧕��ʑ᳕ŝ۵�݅ෙ�₉ᄥ⪵י�ࡽಆᮝಽ��ḡᩎᔢǭԕ�Ğᰢಆ �ᮥaḩ�ᙹ�ᯩࠥಾ�⦹۵�

äᯕ�ྕᨨᅕ �݅ᵲ᫵⦹ �݅
���� �֥��ᬵ�ᜅษ✙ᕖᨱᕽ�ӹॅaíಽ�໦⋎ᯕ�ᄡĞࡹᨕ�᪉�ᯕ௹�� ���� �֥�ᬵ��ӹॅaí�

�⪙ᱱᯕ�ᖁᱶࡹᨕ��ḡɩʭḡ�ⅾ������}�ᱱ⡍a�⠪a�ၰ�ᖁᱶ��ᕽᬙ����}���������Ğʑ����

}��������ᯙ⃽����}��������vᬱ �ࠥ���}��������∊ԉ����}������ݡ��ᱥ����}��������Ğ
ᔢᇢ �ࠥ���}��������Ğᔢԉ �ࠥ���}��������ᱥ௝ᇢࠥ����}��������ᱥ௝ԉ �ࠥ���}��������
ᇡᔑ����}��������ᱽᵝ �ࠥ��}������� �॒ᱥǎᱢᯙ�ḡᩎ⩥⫊ �ᮥӹ┡ԕŁ�ᯩ �݅
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SRV#ᖛ#⢿ᶞ⎆⍎㈆

+㗮⋂,

SRV#⇎⼂#⩪❺#

ᅂᖎಪശ#SRV#Ჹ#V2Z#⇎⼂#

ඟᒃ⢿ᶞ⎆⍎㈆ඦ#⚚ᒃ#㗮⋂#

ಮ㎺෺ⵞ

+㗮⋂,

Ặᡆᖆ#⠢⎇ೆ⇊⟮#➮㘆#ಮ㎺#෺ⵞ#⩪❺#

ᅂᖎಪശ#EL㗮⋂⢫❓+OHG=53(/#Ioh{=58(,#

+Ḫಪ⇢#Ჹ#㘆ᑮⶲඦາ☋⟪#⢺㒖⦦#Ḫ᎞,#

⟋⇛⠺າ

⎆⇎㚮Ꭺ㛾#ᖛ#൧⚫㚫⎊♺#㗮✾㘆#⠺າ⩪❺#

Ꭺ⹆㘆ᑮ# =#⸆ඊ#4♟❺#⠞ᅞ#

Ꭺ⹆າ #ᩖ =#61;<(+䭴44#627Ḯ໚#໚⦪,#䮝#Ḯ໚ᵮ#ᵪᒃາᩖ#

Ꭺ⹆໚ಮ# =#8ᇮ+ച⼂໚ಮ#4ᇮ#㒖㘒,#

Ⅻ㜂᳓⎇# =#4ᇮ#ച⼂#㝮#7ᇮಮ#Ⅻ㜂Ꭺ⹆າ☋⠂#:3(ጾ#6ೆ❾+ᚺጾ#4ೆ❾,/#ຊ

ᖛḮ㘊Ⅻ㜂/# 63(ጾ#Ⅻ㜂໚ಮ#᩶᥶⎆#⠦⎆Ⅻ㜂#

Ꭺ⹆⺒ຳ⟪㘳#=#໚♯⟪㘳/#ทᲦ⟪㘳/#ⅲᩲ⟮າඊ/#VF⣆⠦⟪㘳/#⢮ḫ⟪㘳#

⣆⦦⟪㘳/#㘂ᅂ⟪㘳#

Ⅻ㔲#+⡖,᳚⚞

Ⅻ㔲⩮⚞䭩⡖᳚⼂#ᖛ♺#∶✾ᓂጾ#Ữ❓⟮#⩪❺#

⡖᳚⚞ඪᣒ#⩮⚞Ꭺถ⠯#

⤚ᬯ⎆⇎/#⩮⚞#∶᭒㔲ถ⠯Ữ#⩪❺# +Ḫಪ⇢#Ჹ#㘆ᑮⶲඦາ☋⟪#⢺㒖⦦#Ḫ᎞,

⢺⦦#෺⟋⩪❺#ᖛ

⇊⢿⢺㒖#෺⟋+㗮⋂,#

⢺⦦#⚗ᡳಿ㛾#෺⟋#

⢺⦦#SRV᳓ᯢ#෺⟋#

⢺⦦#∶᭒⠮#⩪❺#

Ⳗ��đ�ು�

b �᳦ᔍÕ��ᔍŁ᮹�ၙॵᨕෝ�ᱲ⦹໕ᕽ��ᖙĥ�ᔍ⫭�⩥ᔢᮡ�ᱱ₉ࡹ⪵⩶ݡ�Ł��ɡಽჭ�Ğᩢ᮹�

≉᧞ᖒᮝಽ�Ğᱽᱢ�ᗱᝅᯕ�ᱱ₉�⍅ḡŁ�ᯩ �݅
᪅۹ԁ�ʑᨦॅᮡ�ɡಽჭ�᜽ᰆ�⪹Ğ �ᮥ☖⦹ᩍ�⊹ᩕ⦽�Ğᰢ�ᔢ┽ᨱ�Ḣ໕⧕�ᯩᮝ໑�ၙ௹ᨱ�

�ᇩᦩqᯕ�᫵ᗭᨱ�Ḣ໕⦹Ł�ᯩ⦽ݡ �݅
↽ɝ�໨� �֥ᔍᯕ�ᯝᨕӽ��ḡḥ��ᥑӹ �ၙ॒᮹�Ŗ⡍ෝ�ᅕ໕ᕽ��ᦿᮝಽ᮹�Ğᱽᔢ⫊��✚⯩�₞ᨦ

⪹Ğᮡ�ᔢᔢ⧁�ᙹ�ᨧ۵�ä �ᮥᔢᔢ⧁�ᱶࠥಽ�ฯᮡ�ᄡ⪵ෝ�aᲙ᪅Ł�ᯩ �݅

Ł~�อ᳒᮹�݅᧲ᖒ��ࠦ✚ᖒ��₉ᄥᖒ� �॒�ᯕᱽ �̰ᔾb⦹ḡ�༜⦽�ᵝඹ᮹�ᇥ᭥ʑa�ᱱᱱ�ᬑ

ญ�Ģᮝಽ�݅a᪅Ł�ᯩ݅۵�äᮡ�ᩩčࢁ�ᯝᯕ �݅
ᇩ⪶ᝅᖒ�ၙ௹�ᩩ⊂�a܆ᖒᯕ�⍅ḥ�እᷩܩᜅ�⪹Ğ��ᔢ⪙�᮹᳕ᖒŝ�ᩑĥᖒᯕ�฿ྜྷಅ��᯲ᮡ�

∊Ċᮝಽࠥ��ⓑ�⦝⧕ෝ�᯦ �ᮥᙹ�ᯩ۵�ญᜅⓍ᮹�⪶ݡa�∊ᇥ⯩�ᩩᔢࢁ�ᙹ�ᯩ �݅�ญᜅⓍ᪡�እ

ᬊ᮹�ᱢᱩ⦽�Ɂ⩶ �ᮥ☖⦽�┥ಆᱢᯙ�Ğᩢᬕᩢ᮹�šญa�⦥᫵⦽�᜽ᱱᯕ �݅
እᱥŝ�ᱥఖ��᳑Ḣŝ�ᯙಆ��⥥ಽᖙᜅ��ʑᚁ��᜽ᖅ�॒᮹�ᱥᔍᱢ�ᬕ �ᩢ᜽ᜅ▽ᯕ�⦽⊖�v⪵ࡹ
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ᨕ�อၹ᮹�ᵡእaࠥࡹ�ಾ�⧕᧝�⦽ �݅�ᯝᨕӹḡ�ᦫ �ᮥᯝᨱݡ�⧕�ၙญᇡ░�Òᱶᮥ�⦹۱Ա۵�

ั �ᮥ⦹۵�ᔍ௭ᯕ�ᯩᮥḡ�༉෕ḡอ��อᯝ᮹�Ğᬑ��እᔢᔢ⫊ᯕ�ჭᨕḥ݅໕��đǎᨱ۵�ʑᨦᯕ�

ྙ Ł��⠱ᨦ�⧁�ᙹ�ၷᨱ�ᨧ۵�ɚ݉ᱢᯙ�ᔢ⫊ᨱ�ᯕෙ݅۵�ä݌ᮥ� �ᮥ༉ �ुᗭᔢŖᯙॅᯕ�໦ᝍ

⧕᧝�⧁�äᯕ �݅

ੱ⦽��ᱶᇡa�༉ �ुä �ᮥḡᬱ⧕ᵹ᧝อ�⦽݅۵�ᔾb �ᮥქญŁ��ᗭᔢŖᯙ�ᜅᜅಽa�⩅ℱӹ

a᧝�⦽݅۵�᮹ḡ �ࠥᵲ᫵⦹ �݅
³ᰆᔍa�᯹ࡹ໕�ԕ�┴��༜⦹໕�ᱶᇡ�┴´ᮝಽอ�࠭ญʑ۵�թ �ྕสᩑ⦽�ᇩ⠪ᯕ໑��Ğʑ�ᇩ⫊

ŝ�⧉ �̹ᗭᔢŖᯙ᮹�᷾aa�እಡࢁ�ᱶࠥಽ�۹ᨕa۵�᜽ᱱᨱᕽ��ᬑญ۵�ษদ⯩�ᔾ᳕⧁�ᙹ�ᯩ

۵�Ǎᝍᱱ �ᮥ₟ᦥᅱ᧝�⧁�äᯕ �݅
ᔢݡᱢᮝಽ�ᩕᦦ⦽�Ǎ᳑ෝ�aḩ�ᙹ�ၷᨱ�ᨧ۵�ᗭᔢŖᯙॅ᮹�ᔾ᳕ �ᮥḡᗮ᜽┅ʑ�᭥⧕ᕽ۵�

ྕᨨᅕ݅ࠥ�ᱶᇡ᮹�⩥ᝅᱢᯙ�ᱽࠥᱢ�घၼ⋉ŝ�ᗭᔢŖᯙ�bᯱ᮹�⦥ᩑᱢᯙי�ಆᯕ�⧉ �̹ḥ⧪

ᨕ᧝�⧁�äᯕࡹ �݅
঑௝ᕽ�ᅙ�ᩑǍᨱᕽ۵�ᩍ �్ᱶ₦ᱽࠥᨱݡ�⦽�⦥᫵ᖒŝ�ᱽࠥ}ᖁᨱݡ�⦽�ᇡᇥᮥ�ᨙɪ⦹ᩡ

Ł��ᗭᔢŖᯙ�ᜅᜅಽ᮹�ᯱᔾಆ �ᮥʑ෕ʑ�᭥⦽י�ಆᯕ�⧉ �̹ḥ⧪ࡹᨕ᧝อ�∊ᝅ⦽�⬉ŝෝ�ᅝ�

ᙹ�ᯩ݅۵�ä �ᮥᨙɪ⦹Ł �ᯱ⦽ �݅
ྙםᱲᙹᯝ� �� ���������� íᰍ⪶ᱶᯝ� �� ����������

G⯨ಐ᫨㕼#

ӹॅaí� �KWWS���ZZZ�QDGOH�NU��
ᗭᔢŖᯙḥ⯆ᬱ��ZZZ�VHGD�RU�NU��
ᗭᔢŖᯙḥ⯆ᬱ���������ᗭᔢŖᯙ�ᱶ₦ᯱɩ�ḡᬱ�
ᗭᔢŖᯙḥ⯆ᬱ���������ᯱᩢᨦ�⍉ᖅ❦�ᬕᩢḡ⋉�
ᗭʑᨦ�ၰ�ᗭᔢŖᯙ�ḡᬱᮥ�᭥⦽�✚ᄥ᳑⊹ჶ� >᜽⧪� ������ ����@� >ჶශ�ᱽ�����⪙�� ������

������ᯝᇡ}ᱶ@�ᱽ� �᳑�
ᗭʑᨦ�ၰ�ᗭᔢŖᯙ�ḡᬱ �ᮥ᭥⦽�✚ᄥ᳑⊹ჶ�᜽⧪ಚ>᜽⧪������� ����@� ��⪚�����ಚಚ�ᱽ☖ݡ<

������ ������ᯝᇡ}ᱶ@� �ᱽ� �᳑
ᯱᩢᨦ⍉ᖅ❦��KWWS���FRQ�VHGD�RU�NU��
ᵲᗭʑᨦℎ���������ᵲᗭʑᨦ�ᩑ₉ᅕŁᕽ�
☖ĥℎ� �ZZZ�NRVWDW�JR�NU��
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"� 4UVEZ� PO� UIF� 4VQQPSU� 4ZTUFN� GPS� 3FJOGPSDFNFOU� PG�

$PNQFUJUJWFOFTT� PG� 4NBMM� #VTJOFTT� QFSTPOT
� .BJOMZ� 'PDVTFE� PO� 4VQQPSU� 4ZTUFN� GPS� 4NBMM� #VTJOFTT� 1FSTPOT ��

8PP�%BF�*-�-FF�4BOH�:PVO��ⲵ

"#453"$5

$V� JOREDO� HFRQRPLF� FRQGLWLRQV� DUH� JHWWLQJ� XQHDV\� DQG� SRODUL]DWLRQ� RI� RXU� HFRQRP\� LV�

LQWHQVLILHG�� WKH� HFRQRPLF� VHQWLPHQW� RI� VPDOO� EXVLQHVVHV� LV� VWLOO� ORZ� DQG� XQVWDEOH�� � 7KH�
FROODSVH� RI� ZRUOGZLGH� EDQNLQJ� V\VWHPV� GXH� WR� VXE� SULPH� FULVLV� LQ� ����� EHFDPH� WKH� FDWDO\VW�
WKDW� VKDNHV� ILQDQFLDO� LQGXVWULHV� LQ� HDFK� FRXQWU\� LQ� WKH� ZRUOG�� WKH� PRVW� VHQWLPHQW� SHRSOH��
VPDOO� EXVLQHVVSHUVRQV�� DOVR� KDYH� KDUG� WLPH� IDFLQJ� VXUYLYDO� ZD\� RXW�� IDFLQJ� D� JUHDW� FULVLV��

$OO� RUJDQL]LQJ� SRZHUV� LQFOXGLQJ� PDQXIDFWXUHV�� ZKROHVDOHV� DQG� UHWDLOV� DUH� EHLQJ� JUDGXDOO\�
JUHDWHU� LQ� PXWXDO� UHODWLRQV� DQG� GHSHQGHQFH�� DQG� XQVWDEOH� IDFWRUV� DERXW� ULVNV� DUH� DOVR�
LQFUHDVLQJ�� )RU� H[WHULRU� HQYLURQPHQWDO� DQG� SK\VLFDO� ULVN� IDFWRUV� ZKLFK� FDQQRW� PDNH� VPDOO�
EXVLQHVVHV� VXUYLYH� WKHPVHOYHV� E\� GHYHORSLQJ� ZD\V� RXW� DUH� HYHQWXDOO\� LQFUHDVLQJ�� WKRVH� ZKR�
FDQQRW� FRSH� ZLWK� WKHVH� IDFWRUV� IDFH� D� JUHDW� FULVLV�� $OWKRXJK� WKH� JRYHUQPHQW� WULHV� KDUG� WR�

RYHUFRPH� WKLV� VLWXDWLRQ� FRQGXFWLQJ� PDQ\� ZD\V�� WKH� HIIHFW� GRHV� QRW� FRQWLQXH��
,W� LV� WKH� UHDO� VWDWH� WKDW� LQGHSHQGHQW� EXVLQHVV� PDUNHWV� LQFOXGLQJ� RYHUDOO� HPSOR\PHQW� DQG�

HVWDEOLVKLQJ� EXVLQHVV� KDYH� YLFLRXV� F\FOH� WKDW� WKH\� FDQQRW� EH� LPSURYHG�� GXH� WR� LQFUHDVH� RI�
HPSOR\PHQW� FHQWHUHG� RQ� VKRUW�WHUP� ODERUV� ZKLFK� ODFN� GXUDELOLW\� LQ� FUHDWLRQ� RI� HPSOR\PHQW�

DQG� GHFOLQH� RI� KRXVHKROG� LQFRPH�� �
5HFHQWO\�� JURZWK� VKRZV� LQGLFDWLRQ� RI� VORZGRZQ� EHFDXVH� RI� PXOWLQDWLRQDO� ULVN� IDFWRUV�

LQFOXGLQJ� ILQDQFLDO� FULVLV� LQ� HDFK� FRXQWU\� LQ� (XURSH�� WKH� GHDWK� RI� .LP� -XQJ�LO�� UHODWLRQVKLS�
ZLWK� 1RUWK� .RUHD�� DQG� XQVWDELOLW\� RI� ZDU� VLWXDWLRQ� LQ� WKH� 0LGGOH� (DVW� $VLD�� �
([SHUWV� H[SHFW� WKDW� JURZWK� UDWH� ZLOO� EH� DERXW� ���� DQG� LQGHSHQGHQW� EXVLQHVV� WKDW� RUGLQDU\�

SHRSOH� IHHO� LV� VWLOO� JORRP\��
,W
V� UHDOLW\� WKDW� WKHUH� LV� QR� DGHTXDWH� DOWHUQDWLYH� IRU� ODFN� RI� MREV�� XQVWDEOH� HPSOR\PHQW� DQG�

D� PHDQV� RI� OLYLQJ� DIWHU� UHWLUHPHQW��
$OVR�� WKH� IDFW� WKDW� ODUJH� FRPSDQLHV� HQWHU� WKH�PDUNHW� ZKLFK� LV� QDUURZ� DQG� LQ� WKH� H[FHVVLYH�


� � � � 'RFWRUDO� 6WXGHQW�� 6FKRRO� RI� %XVLQHVV� $GPLQLVWUDWLRQ�� 6HMRQJ� 8QLYHUVLW\�.RUHD�� �(�PDLO�ZGL����#KDQPDLO�QHW�


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



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


FRPSHWLWLRQ� VKRXOG� EH� DQ� HQYLURQPHQWDO� IDFWRU� WKDW� PDNHV� WKH� VLWXDWLRQ� ZRUVH��
7KH� EXVLQHVV� FRQFHSW�� D� IUDQFKLVH�� LV� WKH� SDUW� ZH� VKRXOG� WKLQN� DERXW� ZKHWKHU� LW� LV� WKH�

LQVWLWXWLRQDO� VROXWLRQ� WKDW� FDQ� JXDUDQWHH� LQGHSHQGHQW� EXVLQHVVPHQ� VWDEOH� OLIH�� � �
0DMRU� FRPSDQLHV� DUH� IULJKWIXOO\� HQWHULQJ� WKH� PDUNHW� WRGD\�� EUHDNLQJ� WKH� EDUULHU� WR� HQWU\�

DQG� VKRXWLQJ� RI� D� ZLQ�ZLQ� ZLWK� LQGHSHQGHQW� EXVLQHVVHV��
,W
V� WKH� VPDOO� EXVLQHVVSHUVRQV� ZKR� JR� WKURXJK� SDLQIXO� GRPHVWLF� UHFHVVLRQ�� FDQQRW� SUHGLFW�

WKH� IXWXUH� DQG� PDQDJH� FRQIXVLQJ� DQG� XQVWDEOH� LQGHSHQGHQW� EXVLQHVV��
,W
V� YHU\� LPSRUWDQW� WR� UHVWRUH� WKH� GRPHVWLF� HFRQRP\� WKURXJK� ZLVHO\� ERRVWLQJ� FRQVXPSWLRQ�

DV� VRRQ� DV� SRVVLEOH�
,W
V� DOVR� LPSRUWDQW� WR� OHDG� WKH� VLWXDWLRQ� E\� JDWKHULQJ� SRZHUV� RI� WKH� JRYHUQPHQW� DQG�

UHODWHG� RUJDQL]DWLRQV�� DJRQL]LQJ�� VXJJHVWLQJ� VROXWLRQV�� DQG� HVWDEOLVKLQJ� DFFXUDWH� GLUHFWLRQV�
7KH� SXUSRVH� RI� WKLV� VWXG\�� WKHUHIRUH�� LV� WR� VXJJHVW� ZD\V� WR� VWUHQJWKHQ� FRPSHWLWLYHQHVV� RI�

VPDOO� EXVLQHVVSHUVRQV� E\� H[DPLQLQJ� VPDOO� EXVLQHVV� VXSSRUW� SROLFLHV� ZKLFK� DUH� FXUUHQWO\�

LPSOHPHQWHG��

.H\� :RUGV � 6PDOO� %XVLQHVV�� 'LVWULEXWLRQ�� )UDQFKLVH�� 6XSSRUW� 6\VWHP�




