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ŲŁ��ᵲᦺḲǭ⪵ࡽ��ʑ⫮��᜽ᰆᱶᅕ᪡�ḡ �ࠥ�qᔍ᪡�ᰆᇡʑಾ��ĞᩢᅕŁᕽ��ᅕ⨹ʑ⫮�॒ᯕ�

⡍⧉۵ࡹ�ḡᗮ�ᕽእᜅ᪡�zᮡ�ᩢᨦḡᬱ �ᮥ⦹ᩍ᧝�⦽ �݅

������Ⅹʑ�ᕽእᜅ�᜽ᜅ▽

��������᜽ᰆ�᳑ᔍ�ၰ�᯦ḡ�ᖁᱶ
�ᱱ⡍ᖅĥ�ॵᯱᯙ�ၰ�႑⊹�

ྜྷÕ᳑ᔍ��᯦ḡ᳑ᔍ�ၰ�ᔢǭᇥᕾ �ᮥ☖⧕ᕽ�⬥ᅕḡ�ᱱ⡍ᨱݡ�⦽�ᔍᨦᖒ �ᮥá☁⧁�ᙹ�ᯩ۵�ᔍ

ᨦĥ⫮ᕽෝ�᯲ᖒ⦹ᩍ�a๚ᱱᵝᨱí�ᱽ᜽⧕᧝�⦽ �݅�ᔢǭᇥᕾ�ᱩ₉ᨱݡ�⦽�ᖙᇡᱢᯙ�ᝅ⧪ᮡ�ᯙ

Ǎ��ᖙݡᙹ��ᵝÑ⩶┽��ᮁ࠺ᯙǍ��᜽eݡ�ᄥ�ᔢǭ��Ğᰢᱱ� �॒ᔢǭᇥᕾ᮹�ᵝ᫵⧎༊ �ᮥŁಅ⦽ �݅

� �
�əฝ� ���ᔢǭᇥᕾ�ᱩ₉

��������a๚ᱱ�Ğᩢ �ᯱ⬩ಉ�ၰ�Ʊᮂ

a๚ᱱ�ᔍᱥ�Ʊᮂ �ᮥ☖⦹ᩍ�a๚ᱱᵝᨱí�☖ᯝᱢᯙ�ᯕၙḡෝ�ᮁḡ⦹໕ᕽ�ᅙᇡ᮹�ᱥఖᱢ

ᯙ�ḡ⋉ᯕ�a๚ᱱᨱí�ᱥ❭ࠥࡹ�ಾ�⦹ᩍ᧝�⧉�
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�əฝ� ��� Ʊᮂḥ⧪

������ḡᗮ�ᕽእᜅ�᜽ᜅ▽

�������� �ᛩ⟝�ၵᯕᲙ�❭č�

a๚�ᅙᇡ᮹�ႊ⋉��ᩑ௞ᔍ⧎�ᱥݍŝ�ᅙᇡ�Ƚᱶŝ�ᯝ⊹ࡽ�ᬕᩢᯕ�ḥ⧪۵ࡹ�a᮹�šญ᪡�}

ᖁḡࠥෝ�ᝅ⧪⦹໑�Ğᩢᔢ⫊᮹�❭ᦦŝ�}ᖁႊᦩ�ᙹพŝ�ᝅ⧪ḡ �ࠥ�ᔢǭ�ԕ�Ğ �ᩢ⪹Ğᄡ⪵᮹�

❭ᦦ��Ğ⧊ᱱ�᳑ᔍ��Ł~᮲ݡ�❭ᦦ��a๚ᱱ�᫵Ǎᔍ⧎�ၰ�b �᳦ᱶᅕ�ᙹḲ��ᱱ⡍�❱Ⅺ᮹�ʑ⫮ŝ�

ᝅ⧪šญ��ⓕ౩ᯥ�⃹ญ�ḡᬱ��ᱱ⡍�݉ᰆ�॒ᨱݡ�⦽�ᱽᦩ�ၰ�ḡᬱ�॒ �ᮥḡᬱ⦽ �݅

��������ŲŁ

ᯕݡ۵�ŲŁ᮹�᜽ݡ⩤ �݅�ᬑญӹ௝۵�✚⯩�ᱶᅕᱥݍᯕ�ᔢݚ⯩�዁෕Ł�ᷪbᱢᮝಽ�ၹ᮲ᯕ�

ᯝᨕӽ �݅�əอⓝ�ŲŁ᮹�⦥᫵ᖒᮡ�٥Ǎӹ�ᯙᱶ⦹ӹ�ə�እᬊᮡ�⦽�}ᯙ᮹�ᱱ⡍a�qݚ⦹ʑ�

⯹ �ुäᯕ�⩥ᝅᯕ݅��⦹ḡอ�⥥௽₉ᯕ �ᷩ᜽ᜅ▽ᮡ�ᯕ౑�ྙᱽෝ�⬉ŝᱢᮝಽ�⧕đᯕ�a܆⦹

�݅�a๚ᱱᵝॅᮡ�ๅ⇽ᧂ᮹�ᯝᱶ�ᇡᇥ �ᮥŲŁእಽ�⥥௽₉ᯕ �ᷩᅙᇡᨱí�ḡᇩ⦹Ł�⥥௽₉ᯕ

�ᷩᅙᇡ۵�ᱥྙᱥᯙ�ŲŁ⫭ᔍ᪡�ᩑĥ⦹ᩍ�⬉ᮉᱢᮝಽ�ᯱᬱ �ᮥᔍᬊ⧉ᮝಽ៉�ŲŁ⬉ŝෝ�ɚ

Ł�ᯩ⦹�⪵ݡ �݅�ə�đŝ�⥥௽₉ᯕ �ᷩᅙᇡ᪡�a๚ᱱᵝॅᮡ�ḡᗮᱢᯙ�ๅ⇽᷾ḥŝ�ᯕၙḡ�⨆

ᔢ�॒᮹�⬉ŝෝ�ᅕŁ�ᯩ �݅�



⥥௽₉ᯕᷩ�ᅙᇡ᪡�ᅕ⨹ᔍ᮹�a๚ᱱᵝ� šญ᜽ᜅ▽�Ǎ⇶ᨱ�š⦽� ᩑǍ� � ��

�əฝ� ���ᅙᵞ᮹� ŲŁ� ᩩ

��������ᅕ⨹�ʑ⫮

⥥௽₉ᯕ �ᷩᅙᇡ۵�a๚ᱱᵝᨱí�ᅕ⨹ �ᮥʑ⫮⧕ᵝŁ�ᦩᱶᱢᮝಽ�ๅᰆ �ᮥ⧁�ᙹ�ᯩࠥಾ�ḡ

ᬱ⦽ �݅�Ⓧí�⪵ᰍ�ᅕ⨹��aᜅᔍŁ�႑ᔢ₦ᯥ��ᮭ᜾ �ྜྷ႑ᔢ�₦ᯥ��ᨦℕԕ᮹�ᦩᱥ�ᔍŁ� �॒ⅾ�

�aḡಽ�ᇥඹ⧁�ᙹ�ᯩ �ᮭ

Ⳕ��⥥௽₉ᯕ �ᷩḡᬱ�᜽ᜅ▽᪡�ᅕ⨹ᔍ�ᩑĥ��

�����ᅕ⨹ᔍ�օ✙ᬭⓍ�ᗭ}

ᯝၹᱢᮝಽ�⥥௽₉ᯕ �ᷩᅙᔍ۵�a๚ᱱᵝෝ�ḡᬱ⦹ʑ�᭥⦽�ჶශᱢ��ᖙྕᱢྕי��ᱢ��ᰍྕ�

⍉ᖅ❦ᱢᯙ�ᩎప �ᮥᱽݡಽ�w⇵Ł�ᯩḡ�༜⦹Ł�ᯩ۵�ᝅᱶᯕ �݅�ভྙᨱ�⥥௽₉ᯕᷩ�ᅙᔍ᪡�

a๚�ᱱᵝෝ�᭥⧕�ᅕ⨹ᔍ۵�ᯱℕ�օ✙ᬭⓍෝ�☖⦹ᩍ�ᯝၹᱢᯙ�ჶශᱢ��ᖙྕᱢྕי��ᱢ��ᰍྕ

⍉ᖅ❦�॒᮹�ᕽእᜅෝ�ᱽŖ�⧁�ᙹ�ᯩ �݅�
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�����ᅕ⨹ᔍ�օ✙ᬭⓍ�� � � � � � � � � � � � � � � � � � � � � � � � �

�əฝ� ��� ᅕ⨹ᔍ�օ✙ᬭⓍ



⥥௽₉ᯕᷩ�ᅙᇡ᪡�ᅕ⨹ᔍ᮹�a๚ᱱᵝ� šญ᜽ᜅ▽�Ǎ⇶ᨱ�š⦽� ᩑǍ� � ��

�������ჶශ�⍉ᖅ❦

⥥௽₉ᯕ �ᷩᅙᇡ۵�a๚ĥ᧞ᕽ�᯲ᖒ�ᯱ �ྙ�ᱶᅕŖ}ᕽ�᯲ᖒ�ၰ�॒ಾ�ᯱ �ྙ�a๚ᔍᨦšಉ�

ᇥᰢ�ᯱྙ॒᮹�ᕽእᜅෝ�ᱽŖ�⧁�ᙹ�ᯩ �݅�⥥௽₉ᯕ �ᷩᅙᇡ�ᬕᩢᱢᯙ�⊂໕ᨱᕽ�ᅕ⨹ᔍ᮹�ჶ

ශᱢᯙ�ḡᬱ �ᮥၼᮝ໕�ᇡaᱢᮝಽ�ჶශ❡ �ᮥǍ⇶⦹Ñӹ�ჶශᔍྕᗭෝ�ᯕᬊ⦹ḡ�ᦫᦥ ࡹࠥ�

ʑ�ভྙᨱ�Ğᱽᱢᯙ�ᇡݕ �ࠥᵥŁ�ᨦྕ᮹�⬉ᮉᖒŝ�ᱶ⪶ᖒᯕ�v⪵ࡹ�Ł�ᱽᯝ�ӽ⃹⦽�a๚ᱱ

ᵝ᪡�ᇥᰢ�Õᨱᕽ�ᅕ �݅Ⅹʑ�šญ�ၰݡ�⃹a�a܆⧕�ḡʑ�ভྙᨱ�ᅙᇡ᮹�ᩎపᯕ�⨆ᔢࡽ� �݅�
a๚ᱱᵝ۵�a๚ᱱ �ᮥᬕᩢ⧉ᨱ�ᯩᨕ�ၽᔾ⦹۵�}ᯙᱢᯙ�ჶශᱢᯙ�ᯱྙŝ�⥥௽₉ᯕ �ᷩᅙ

ᇡ�eᨱ�ჶශᱢᯙ�ᯱྙ ᜽ᨱ�ḡᬱ࠺ᮥ� �ᮥၼᮥ�ᙹ�ᯩʑ�ভྙᨱ�ᅕ �݅ๅᰆᬕᩢᨱ�Ḳᵲ �ᮥ⧁�

ᙹ�ᯩ �݅

�������ᖙ �ྕ⍉ᖅ❦

⩥�⥥௽₉ᯕ �ᷩᅙᇡॅᮡ�ᖙྕšญᨱ�≉᧞⦹໑�☖⧊᯲ᨦᯕ�ᯕ൉ᨕ�Კᯩ۵�ᦫ۵�Ŕᯕݡ�ᇡ

ᇥᯕ �݅� �⥥௽₉ᯕ �ᷩᅙᇡ۵�ᙹฯᮡ�a๚ᱱᨱí�a๚}ᖅእ��ྜྷඹእ��ಽᩕ❑�॒ �ᮥၼŁ�ᯩ �݅�
⦹ḡอ�⥥௽₉ᯕ �ᷩᅙᇡ᪡�a๚ᱱ᮹�ᖙྕšญ�ᨦྕa�☖⧊ࡹᨕ�ᯩʑ�ᦫŁ�}ᄥ�ᖙ �ྕšญෝ�

⦹Ł�ᯩʑ�ভྙᨱ�ᨦྕ᮹�⃹ญa�እ⬉ᮉᱢᯕ �݅�⦹ḡอ�ᅕ⨹ᔍ᮹�ᱥǎᱢᯙ�ᖙྕšญ܆�ಆᮡ�

ᯕ్⦽�ྙᱽᱱ �ᮥᅕ᪥⦹Ł�⧕đ⧕�ӹi�ᙹ�ᯩ �݅�ᯕ౑�ᖙ �ྕ☖⧊�ŝᱶᮥ�☖⧕�⥥௽₉ᯕᷩ�

ᅙᇡ۵�ᅕ �݅⬉ᮉᱢᯙ�ๅ �᯦�ๅ⇽�šญ�ၰ�ᇡaᖙ��ჶᯙᖙ�a໕ᯕ�a܆⦹íࡽ� �݅�a๚�ᱱᵝ

۵�}ᱱ�Ⅹʑ�ၽᔾ⦹۵�ᇡaᖙ�⪹ɪᇡ░�ๅᰆ �ᮥᬕᩢ⦹໕ᕽ�ᖙɩ�ᱩᖙ�ᇡᇥ �ᮥšญ�ၼ �ᮥᙹ�

a�ᯩ �݅

י������� �ྕ⍉ᖅ❦

⥥௽₉ᯕ �ᷩᅙᇡ᮹�Ḣᬱšญa�ᵲ᫵᜽ࡹ�Ł�ᯩ۵�᜽ᱱᨱᕽ�⦹ӹ᮹�ᅕᦩᰆ⊹᪡ �ࠥzᯕ�⪽

ᬊ�⧁�ᙹ�ᯩ �݅�ǎԕ�⥥௽₉ᯕ �ᷩᅙᇡॅᮡྕי�ᱢᯙ�ᇡᇥॅᨱ�ᔢݚ⯩�≉᧞ᱱ Ł�ᯩ⦹⇽יᮥ�

�݅�✚⯩�ᯕḢශᯕ׳�Ł�Ḣᬱॅ᮹�šญ�ᗭ⪡ಽ�ᯙ⧕�ๅ⧕�ᅙᇡ۵�ɩᱥᱢ��ᯙᱢ��ḡᱢ�॒᮹�

⦝⧕ෝ�᯦Ł�ᯩ۵�ᝅᱶᯕ �݅�ᯕ౑�ྙᱽᱱ �ᮥᅕᦩ⦹Ł�ᩩႊ⦹ʑ᭥⧕ྕי�ᨱ�š⦽�ᱥၹᱢᯙ�

ᔢݕ �ᮥ☖⧕�᜽ᜅ▽ �ᮥǍ⇶�⧁�ᙹ�ᯩ �݅�ੱ⦽�a๚�ᱱᵝॅᨱí �ᱢᯙ�ྙᱽᨱྕי�⦽ᯝ࠺ࠥ�

š⦽�ᕽእᜅෝ�ḡᬱ�ၼ �ᮥᙹ�ᯩ �݅

�������ᰍ �ྕḥ �݉ၰ�ᖅĥ

⥥௽₉ᯕ �ᷩᅙᇡॅᮡ�Ḣᩢ�ᔍᨦŝ�a๚�ᔍᨦ �ᮥḥ⧪⦹໑�ᙹᯖ �ᮥ₞⇽⦹Ł�ᯩ �݅�⦹ḡอ�

ᯕ�ᙹᯖ �ᮥ☖⧕�ᅙᇡ᮹޵��ฯᮡ�ᙹᯖ �ᮥ₞⇽⦹۵י�ಆᮡ�᯹�ᯕ൉ᨕ�ḡḡ�ᦫŁ�ᯩ �݅ə�ᯕᮁ

۵�ᱶ⪶⯩�ᅙᇡᨱᕽ�ᰍ �ྕḥ݉ �ᮥ☖⧕�ᖅĥ⦹ᩍ�ᰍ⚍ᯱa�ᯕ൉ᨕ�ḡḡ�ᦫŁ�ᯩ݅۵�ᯕ᧝ʑ
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�݅�əญ⦹ᩍ�⥥௽₉ᯕ �ᷩᅙᇡ۵�ๅ֥�ᰍ �ྕḥ݉ŝ�ᖅĥෝ�ၼᦥ�ᯱɩ᮹�ᰍ⚍ᯱa�ᯕ൉ᨕ�ḡ

í�อॅᨕ� �ੱ݅ෙ�Ƚ༉᮹�ᙹᯖ �ᮥ₞⇽⦹۵�₥ǭ�ๅ �᯦�⟡ऽ��ᵝ᜾��ᇡ࠺ᔑ॒᮹�ᰍ⚍ �ᯱᕽእ

ᜅಽ�⥥௽₉ᯕ �ᷩᅙᇡ۵�ᔩಽᬕ�ᙹᯖ �ᮥ₞⇽�⧁�ᙹ�ᯩ �݅�ੱ⦽�a๚�ᱱᵝॅ �ࠥa๚ᱱ �ᮥᬕ

ᩢ⦹໕ᕽ�ၽᔾ۵ࡹ�ᙹᯖ �ᮥ☖⧕�ྕᔢᮝಽ�ᰍ▭Ⓧ�ᕽእᜅෝ�}ᄥᱢᮝಽ�ḥ⧪⧕�ᵝᨕ�⥥௽₉

ᯕ �ᷩᅙᇡ᪡�ษ₍aḡಽ�ᔩಽᬕ�ᙹᯖ �ᮥ₞⇽⧕�ᵥ�ᙹ�ᯩ �݅

ⳕ��đ� �ು

ๅ �֥ᖒᰆ⦹Ł�ၽᱥ⦹໑�ᄡ⪵�⦹۵�⥥௽₉ᯕ �ᷩᔑᨦ�⪹Ğᨱᕽ�⥥௽₉ᯕᷩ�ᅙᇡ۵�⪹Ğᄡ

⪵ᨱ�฿∑ᕽ�ḡɩᅕ ⦽��୑ᨕӽ�᜽ᜅ▽ᮥ�a๚�ᱱᵝᨱí�ᱽŖ�⧕᧝޵݅� �݅�əญŁ�ๅ �֥ၽ

ᔾ⦹۵�⥥௽₉ᯕ �ᷩᅙᇡ᪡�a๚�ᱱᵝ᪡᮹�ᇥᰢ �ᮥᅕ޵௝ �ࠥᯕᲁ�᜽ᜅ▽ �ᮥǍ⇶⦹Ł�ᅕ᪥⦹

ᩍ�ᩩእ�a๚�ᱱᵝ᪡�⩥�a๚�ᱱᵝᨱí�ᝁ഑ෝ�ᦩĉ� �v⦥᫵ᖒᯕ�ᯩ �݅�ᦿᕽ�⥥௽₉ᯕ �ᷩ⩥�

ᝅ┽᪡�ᯕෝ�ᅕᦩ⧁�ᅕ⨹ᔍ᪡᮹�ᩑĥ�⪽ᬊ�ႊᦩᮥ�ᱽᦩ⧕�ᅕᦹ �݅�ᯕ్⦽�⪽ᬊ�ႊᦩᮡ�⥥௽

₉ᯕ �ᷩᅙᇡ᪡�a๚�ᱱ �βe᮹�ᝁ഑ᙹᵡ �ᮥ�⨆ᔢ᜽┅Ł�šญ�⬉ŝ�ɚݡ⪵ᐱอ�ᦥܩ௝� �ੱ݅

ෙ�ᙹᯖ �ᮥ₞⇽⦹۵ߑ��᮹᮹a�ᯩ �݅�⥥௽₉ᯕ �ᷩᅙᔍ۵�ᅕ⨹ᔍ᪡�ᩑĥ⧉ᮝಽ �៉⍅݅௡�ᯱ

ɩಆᯕ�ᨧ޵௝ �ࠥჶශᱢ��ᖙྕᱢྕי��ᱢ��ᰍ �ྕšญ�ၰ�ᖅĥ�॒᮹�ḡᬱ �ᮥၼᦥᕽ�ᅕ �݅Ğᰢ

ಆᯩ۵�᜽ᜅ▽ᮥ�Ǎ⇶⦹ᩍ�┡�Ğᰢᔍᨱ�እ⦹ᩍ�ᅕ �݅ӹᮡ�a๚ᱱ�šญෝ�ᱽŖ�⦹íࡽ� �݅�

ᯕ�᜽ᜅ▽ᮝಽ�a๚ᱱᮡ�ᅕ �݅ᦩᱶᱢᮝಽ�}ᱱ �ᮥḥ⧪⧁�ᙹ�ᯩᮝ໑�}ᱱ᜽�ᇡ░�ၽᔾ⦹۵�

ჶශᱢ��ᖙྕᱢ�᜽ᜅ▽ �ᮥ☖⧕�ᯱྙŝ�⩽┾ �ᮥၼ �ᮥᙹ�ᯩŁ�ๅᰆ �ᮥᬕᩢ⦹໕ᕽ�ၽᔾ⦹۵י�

ྕᱢ��ᰍ �ྕšญ�ၰ�ᖅĥ�᜽ᜅ▽ᮥ�☖⧕�ᅕ �݅ᦩᱶᱢᯕŁ�⠙ญ⦹í�ๅᰆ�ᬕᩢᨱ�ᱥ �ֱ⧁�ᙹ�

ᯩᮝ໑�ᬕᩢᙹᯖ �ᮥᦩᱶᱢᮝಽ�šญ�ၰ�ᖅĥ�ၼŁ�⇵aᱢᯙ�ᙹᯖ �ᮥ₞⇽⧁�ᙹ�ᯩ۵�ʑ⫭ෝ�

ᱽŖ�ၼ �ᮥᙹ�ᯩ �݅�ᯕಽ �៉ᝁᗮ⯩�⥥௽₉ᯕ �ᷩᅙᔍa�ᯕ᪡�zᮡ�᜽ᜅ▽ �ᮥၼᦥॅᯕŁ�᜽ᜅ
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'RPHVWLF� IUDQFKLVH� LQGXVWU\� LV� JURZLQJ� UDSLGO\� DV� D� SURPLVLQJ� EXVLQHVV� LQ� ��VW� FHQWXU\�
DQG� DOVR� RUGLQDU\� SHRSOH� EXVLQHVV�� 'RPHVWLF� IUDQFKLVH� KHDGTXDUWHUV� DQG� IUDQFKLVHHV
KDYH� LQFUHDVHG� H[SRQHQWLDOO\�� +RZHYHU�� EHFDXVH� RI� WRXJK� FRPSHWLWLRQ� LQ� WKH� LQGXVWU\��

KHDGTXDUWHUV¶� ODFN� R� IDZDUHQHVV� RI� UHFUXLWLQJ� DQG� PDQDJLQJ� IUDQFKLVHHV� �DQG� UHFNOHVV�
H[SDQVLRQ� VWUDWHJ\� IRU� WKH� VWUXFWXUDO� SUREOHP� RI� SURILW� VWUXFWXUH� DQG� ODFN� RI� H[SHUWV��

V\VWHPDWLF� PDQDJHPHQW� DQG� VXSSRUW� V\VWHP� DUH� QRW� JRLQJ� ZHOO�� )RU� WKHVH� UHDVRQV�� WKH� QHHG�
RI� IUDQFKLVHH� PDQDJHPHQW� V\VWHP� LV� JURZLQJ� XS� LQ� WKLV� LQGXVWU\�� 'RPHVWLF� IUDQFKLVH�
LQGXVWU\� LV� IRFXVHG� RQ� DSSHDUDQFH�� WKH� YROXPH�� ZKLOH� DEVHQFH� DQG� ORZQHVV� RI� LQWHUQDO�
PDQDJHPHQW� V\VWHPV� DUH� PDNLQJ� VWRUHV� VKXW� GRZQ� DQG� FRQIOLFWV� SURYLQJ� QHFHVVLW\� RI�

PDQDJHPHQW� V\VWHP��
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E\� FRRSHUDWLQJ� ZLWKLQ� VXUDQFH� FRPSDQLHV� WR� PDQDJH� IUDQFKLVHHV�� DQG� HYHQWXDOO\� WR� EH� DEOH�
WR� VHW� XS� DQG� XVH� QHZ� V\VWHPV� LQFOXGLQJ� IUDQFKLVH� PDQDJHPHQW� V\VWHP�� LQLWLDO� VHUYLFHV�� RQ�
JRLQ� JVHUYLFHV�� OHJD� OVHUYLFHV� �WD[� VHUYLFHV�� ODERU� VHUYLFHV�� DQG� ILQDQFLDO� DQDO\VLV� DQG�
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