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P+QSR(T�UWVYXNT�Z\[^]`_a_ab�c5]edfb�gNhi]`jkhalmlNgNnBoSpqhajSr8bsgNnBjSr`lNgtRujqvwlNha_ahx[^]`jyRu_iRu[^gtdN]`z8b�r`jSR{gNha[�[{be_i]edfhazJR{gtR{d�|}Z�T�UOV�~
� ]edOnBltR�b�gOb � nSgNnBdNR�_ahajBRub�dm[^]`_a_ahaoBR{d/|}VLT+~��:UO_agNQS]`nSr`QygNQBR/oSR{gtRu[^gt]ed�oSRulNhar`jyhal+c3pyjS]8zJRubejBlm�B�3RuoG��gNQSR
[{nSdNdfRuj�g*haoBRubel*b�dNRJoSRulN[^d�hic5Ruo�haj�ltRu[^gNhi]`j��3���3Ru[^gNhi]`j���oSRulf[^dfhic5RulDgNQSR(�5]`lNlNhic�_iR�n�ltR(] �+� UW����bel*gNQSR
ltRujBlfhigNhi�eR*oSR{gtRu[^gt]edu���3Ru[^gNhi]`j��._ahaltgNl�gNQSR�]`nBgNltgNbejBoBhajBrJhalNlNnSRul��OQBha[fQ�jBR{Ruo�gt]Jc5R*bejBlt��R{dNRuoG�

P+QBR
gNhazJRulN[{be_iR � ]ed�b�VLT�hal�ltgNha_x_+�eR{dNp�nBjB[^R{dNgNbehajY�+c�nSg�b���]edN�qhajSr�lN[fQBRuoBnB_iR�QBbelsgNQSR�zJbe[fQ�hajSR
gNnSdfj�hajSr(]`j � ]edO��Q�pqlNha[{lOhaj
���S�u�3�WP+QSR�Z�T�UWV��mhx_a_YjSR{Ruo
ltR{�eR{dfbe_LpeRub�dflOgt]sbelNlNRuz�c�_aR�c5R � ]edfR*gNQBhalOoBb�gtR
bejBoG�egt]ereR{gNQBR{d��mhigNQ��Bdf]egt]egwp3��hajSrS�`hig hal�belNlfnBz(Ruo�gNQSR�P+¡D¢£z�nBltg�c5R�dNRubeoSp/b�df]`nBjBo(���e�`¤3��P+QBhxl¥hazJ��_ahiRul
gNQSR{dNR/hal�b�dN]`nBjBoy�(peRub�dfl+] � ¢O¦*¡§gt].oSR{��jSR�gNQSR�c�belNha[�[^]`jB[^R{�Bgm] � gNQBR�Z�T�UWV¨�
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P+QSR���Q�pqlNha[{l<] � gNQSR�V�T�dNRu´3nBhidNRul¥be[{[{nSdfb�gtR�RujSR{dNrep�dNRu[^]`j�ltgtdfnB[^gNhi]`j � ]ed�QBbeoSdf]`jBha[�µtR{gNl{���mQBha[�Q*haj*gtR{d�zJlY] �
gNQSR�Z�T�UWV.zJRubejBlYgtdfbe[f�3hxjSrOlNhxjSr`_iR � X¶�k��b�dNgNhx[{_iRulGgNQSdN]`nBr`Q*gNQSR�Z�T�UWV¨�·PmQBhalGdNRu´3nBhidfRulYQBhir`Q�red�bej¸nB_xb�dfhigwp
] � gNQSR*ltRujBlfhigNhi�eR*oSR{gtRu[^gt]edflOhaj�gNQSR�Z�T�UWV�bejBoyhag+jSR{RuoBl�gt]Jc5RDR^¹5Ru[^gNhi�eRu_ipyb�º»gtdfbe[f�3hajBr.[{be_i]edfhxz(R{gtR{df¼q�

P+QBR.ltRujBlfhigNhi�eR.oBR{gtRu[^gt]edfl�c5RuhajSr
[^]`j�lNhaoSR{dNRuo�c¸p�T�UOV<XtT�Z½b�dfRslNhx_aha[^]`j¾��b � R{dfl��OhigNQ¿lfhaz(��_iR
�(À£�
[{zJÁDoBhi]qoSRW��beoBl�bejBo�hig�hal�belflNnBz(RuosgNQBb�g�Rube[�Qy��b � R{d+�Oha_a_�Q�bu�eR�lt]`zJR{gNQBhajSr(_ahi�eR(�uÂ�À��uÂ���beoBl{�¨PmQSRultR
��b � R{dfl+�mha_a_�c:R�z(]`n�j�gtRuo�oBhadNRu[^gN_ipJ]`j¸gt]8b(��T�ÃO�q�mQ�ha[fQs�mha_x_�zJbeoBRDbel+�mhaoSRDbej�]`jSR���b � R{d+bejBo�belm_i]`jSr
bel � RubelNhic�_aRe��haoSRube_x_ip¾gNQSR � nB_a_�_iRujBregNQ�dNRu´¸n�hidNRuo�] � ���ÄÂ�z��ÅP+QSRylfhir`jBbe_al � dN]`zÆgNQSR�lfha_aha[^]`j���b � R{dflJ�mha_a_
c5R.UmT�vw[^]`nB��_iRuo¾gt]�bej�UD�qXtTW�¥be_alt]
zJ]`nBj�gtRuo¿]`j�gNQSR.��T�ÃW�<�mQ�ha[fQ��mha_a_ ��dN]ec�b�c�_ipk�BdN]��3hxoSR.lNQ�b���hajSrS�
oBhir`hagNhalNb�gNhi]`j
bejBo
lN]`z(R�_aR{�eRu_¥] � c�nq¹5R{dfhajSrS�WZ�be[fQk��b � R{dD�mhx_a_Yc5R�dfRubeo
c3py]`jSR�]edDgw��]�UD�3XNT�l{�WU�gDgNQSR
RujBok] � gNQSR(��T�ÃÇ�mhx_a_Gc5R�[{hadf[{nBhigtdNp�gt]�[^]`_a_aRu[^gOgNQSR(oBb�gNb � dN]`zÈbe_a_¥gNQSR/��b � R{dfl�bejBokltRujBokgNQSRuzÉ]`nSgDc¸p
�BcBdfRWgt]8]�¹�vwoSR{gtRu[^gt]edDdNRu[^Ruha�eR{dfl{�

P+QBROzJbehaj8dNRu´3nBhidNRuz(Ruj¸gNl � ]ed�gNQSRWo�hi]3oBR�Ê)UD�3XNT�ltpqltgtRuz�b�dNRWltR{g�c3p(gNQSRDlNQS]���R{d�oSRujBlNhagNhiRul¨R^�q�5Ru[^gtRuoG�
X»jygNQSR�[^]edNR�] � gNQSR�QBhir`QSRulNg�RujSR{dNrepylNQS]���R{d�lOb�gWgNQSR�V�TW��gNQSR/oSRujBlNhigËp��mha_a_5c5R�nS�
gt]
�{�e� � X»��lÌÊ)zJz Á �
Í RujB[^Re�¥]��eR{d�b���À��J[{z8Á(oBhi]qoSR���beoG�<gNQBR8zJb)�Shaz/n�zÈR^�3�5Ru[^gtRuo�lfhir`jBbe_ [^]edNdNRulN�:]`j�oBlDgt]
b�dN]`n�jBo	�{��Î
� X¶��l{� P+QSR+oBhi]qoSR���beo�l¨be_alt]�Q�bu�eRmgt]�c:ROltRujBlNhigNha�eR�gt]�lNhajSr`_aR � X»��l{�¸�mQBha[�Q(oSR{��jSRul¨gNQSRmoSpqjBbezJha[�d�bejSreR
bel8�{� Î8Ï �¸Ð Î �8ÑS]ed/dNRubelt]`jBb�c�_iR(R{Ò8[{hiRujB[^pe�¥gNQSR8lNhar`jBbe_ÓÊ)jS]`halNR � ]ed�bylfhajSr`_iR � X¶�§jSR{RuoBl�gt]yc5RJb�g�_aRubeltg
�¸Ê3���q�mQBha[�QJz(RubejBl�bej8Ru´3nBhi��be_iRuj¸g�oBhir`hagNhalNb�gNhi]`j�dfbejBreRm] � �uÂ*c�higNl¨hal�jSR{RuoSRuoG��X»j(�Bdfbe[^gNhalNRe�3hig�hal¨belNlNn�z(Ruo
gNQBhal��Oha_a_:c5R*QBbejBoB_iRuos�mhagNQ�bJz/n�_igNhÔvÕr`behaj�bez(��_ahi�BR{du�

P¥]��5R{d � ]edfzÆ��Ru_a_Ö��gNQSR�Z�T�UOV½z�nBltg8be_alN]�zJhajBhxzJhaltRsgNQSRyr`b���c5R{gw��R{Ruj£gNQSR
gNnBjSr`ltgtRuj×[^]`j��eR{dNgtR{d
lNQSR{R{gNlu��P+QBhal�[^]`jBltgtdfbehaj�l*gNQSR.gNQBha[N�qjSRulNl/] � gNQSR.��b � R{dÌÊ)U��3XtTmÊ)��T�Ã°lNgtdfnB[^gNnSdNRsbejBo�z8b��eRul�[^]3]`_ahajBr�b
lNhir`j�hi��[{bej¸g���dN]ec�_iRuz�� Í RujB[^Re��_a]·�Ç�5]·��R{dmhalmbJzJb�µt]edmbehaz � ]edmbe_a_5gNQSR�Ru_iRu[^gtdN]`jBha[{l+]`j�gNQSR���T�ÃW�

UÉ�eR{dNp	_ab�dNreR
bez(]`nBj¸gJ] � lNha_aha[^]`j���b � R{d�l8halJjBR{RuoSRuo � ]ed8gNQSR�Z�T�UWV¨�¨P+QSR�]��eR{dfbe_a_OoSRulNhir`j£Q�belJb
[^pq_ahajBoSR{d.] � _iRujBregNQ×b�dN]`n�jBo«��z��Obej\bu�eR{d�b�reR¾dfbeoBhan�lJ] � b�df]`nBjBo½�{zØbej�o�Q�bel.�`��_ab·peR{dfl�] � lfha_aha[^]`j
��b � R{dflu��PmQSR{dNR(b�dNRJbe_alt]�Ruj�oB[{b���l{��X»j�gt]egNbe_Ö�YgNQSRJb�dNRuby] � lNhx_aha[^]`j�jSR{RuoSRuo�hal�b�df]`nBjBo����e�e��zJÁ)��Ù\higNQ
Rube[fQ¾��b � R{d*c5RuhajSr��e�eÂ�[{z Á �GgNQBhalDhalDb��B��dN]u�ShazJb�gtRu_ip��{�eÚ���b � R{dfl{��Z�beltR(] ��� b�cBd�ha[{b�gNhi]`j�bejBo�belNltRuz/c�_ip
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b�dNR(zJb�µt]ed�halNlNnSRulOc�nSgOgNQSR�c�hirereRultgD[^]`jBltRu´3nSRujB[^R(halOgNQSR([^]`ltg{�*Z��eRuj
�OhigNQ
bejk]e�BgNhxzJhaltgNha[��Bdfha[^R�haj
gNQSR
� nSgNnSdNR�] ��� �·Ê)[{z Á �BgNQ�halmhalmltgNha_a_ � ��� �Æ� ]edmgNQSR�lNha_aha[^]`j�be_a]`jSRe�mT�_iRub�df_ipe�SgNQBR{dNR/halmb8zJb�µt]edOhaj�[^Ruj�gNhi�eR/gt]
haz(��dN]·�eR�gNQSR��:R{d � ]edfz8bejB[^R�lt]8bel+gt]8c:R*b�c�_iRDgt]8dNRuoBn�[^R�gNQSR�dNRu´3nBhidNRuo�j3nBz/c:R{d�] � _ab·peR{dfl{�

P+QBR�dfbeoBhab�gNhi]`j�_iR{�eRu_xl¨b�dNR��eR{dNp�_i]·�×[^]`z(��b�dNRuo(�OhigNQ�V Í TW�ec5RuhajSrWRultgNhazJb�gtRuo8gt]�c:R�b�g�_aRubeltg¨b � be[^gt]ed
] � �{���m_a]·��R{du��T�]edNdNRulN�:]`j�oBhajSr`_ipe�egNQBRmR{�eRuj¸g�d�b�gtR � ]ed�hxj�gtR{dNRulNgNhajSr*R{�eRuj¸gNl�hal�be_alN]/z�nB[fQs_i]·��R{d�b�g�b�dN]`n�jBo
� Í�� ]edO_iRulfl{�
� jBR���jBbe_G[^]`z(��_xha[{b�gNhi]`jyhal�gNQBR�VLT�gtRu[�QBjS]`_i]erep�[�QS]`ha[^R/lfhajB[^R�gNQSR�c5Rubez [^]`_a_xhalNhi]`jsgNhazJhxjSr(oSR{�5RujBoBl

]`jygNQ�hal{��T�nSdNdNRuj¸gN_ipsgNQSR{dNR�b�dNR/gw��].zJbehxjyoSRulNhir`j�l�c5RuhajSrJ[^]`jBlNhxoSR{dNRuoG��P+QSR*lNnS�5R{df[^]`j�oBnB[^gNhajSry|^ºt[^]`_ao�¼�~
oSRulNhar`jG��]edfhar`hajBb�gNhajSr � dN]`z ¡DZ������¸QBbel�b�c�nBjB[fQ8ltgtdfnB[^gNnSdfRm] � nS�.gt]����e�e�/c5Rubez­[^dN]`lflNhajSr`l��mhigNQBhaj��{z8l{�
hÖ� Re�ybk���e�ejBl/lN��be[{hajSrS�L�mhigNQ¿b��u¤e¤�zJl�r`b���] � jS]yc5Rubez#n�j�gNha_¨gNQSR.jSR^�qg�c�nBjB[fQ¾gtdfbehajG��P+QSR�º»��b�d�zJ¼
oSRulNhar`jG� � df]`z#�qV<UmTmÊ
	`b���bejG�¥QBbel�z/n�[fQ¾lNQB]edNgtR{d*c�nBj�[fQ�gtdfbehaj�l�bejBo�[^dN]`lNlNhxjSr�gNhaz(Rul{�Y�OhigNQ¾���e��c5Rubez
[^dN]`lNlfhajSr`l(�mhagNQBhaj	b��`�e�ejBl.gtdfbehajY��hÖ� Re��]`jB_ip�b£��� �`jBlslt��be[{hxjSrS�×P¥]¾]ecBgNbehajÅgNQSRy�¸Ê3��]ed8c5R{gtgtR{d � X¶�
lNhir`j�be_ÓÊ)jS]`haltRDdNRu´3nBhidfRuoG�SgNQSR�U��3XNT\lNQBb���hxjSr�gNhaz(Rul�c5RuhajSrJ[^]`j�lNhaoSR{dNRuo�b�dfR*] � gNQSR*]edfoSR{dO] � �{�e�ejBl{��PmQBhal
��]`nB_ao�jS]egmbe_x_i]·� o�hÔ¹:R{dfRuj�gNhab�gNha]`j�c5R{gw��R{Ruj�[^dN]`lNlfhajSr`l��mhagNQBhajsgNQSR*��b�dfz�z8be[fQBhajBR�c�nBjB[�Q�gtdfbehajybejBo�lt]
��]`nB_ao�dNRu´3nBhidNR�be_a_5c�be[N�3redN]`nBjBo�gt]8c:R*hxj�gtR{redfb�gtRuo�]·�eR{dWgNQSR��mQS]`_aR�gtdfbehaj�bejBoyQBRujB[^R�c5R*lNnS�5R{dfhaz(�5]`ltRuo
]`j	gt]e�£] � gNQSRylNhxjSr`_iR�R{�eRuj�g8] � haj¸gtR{dNRultg{�	X¶gJhal(jS]egJ[{_aRub�d8h � gNQBR{dNRyhal(b�jSR{Ruo � ]ed8[^]`lNz8ha[{l���h � gNb��eRuj
c5R{gw��R{Rujyc�n�jB[fQsgtdfbehaj�l�gNQSRuj�gNQBhal�[^]`n�_ao�lNnSc�lNgNbej�gNhabe_x_ipJdNRuoBn�[^RWgNQBR*bez(]`nBj¸g+] � gNhxz(R*bu��beha_ab�c�_aRWgt]8dNRubeo
]`nSg+gNQBR*oBb�gNb � dN]`z Rube[fQ
gtdfbehajY�¨U§oSRu[{hxlNhi]`j�]`j�gNQSR/VLT�gtRu[�QBjS]`_i]erep�hal�R^�q�5Ru[^gtRuo�c3psgNQBR�RujBo�] � ���e���S�
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P+QSR*hxlNlNnSRul��mQ�ha[fQ�hig���]`nB_ao�c5R���]edNgNQy[^]`jBlfhaoSR{dfhajBr�h �L� UO����[{bej�hazJ�BdN]·�eR*b�dfR*gNQSR � ]`_a_i]·�OhajSr*)
���m¢mRu_ahab�c�hx_ahigwp8] � c�n�_i� � b�cBdfha[{b�gNha]`j�bejBoybelNltRuz/c�_ipe�
�3�+X»z(�Bdf]·�eRuo�zJRu[fQBbejBhx[{be_GgNQBhajBjBRulNl�bejBo�Ê�]edO[^]3]`_ahajBrS�
�3�mÃ�R{gtgtR{dWgNhazJhajBr�dfRult]`_anSgNhi]`j � ]ed+gNQSR���b�dfz�zJbe[fQBhxjSR*oSRulNhir`jY�
�S�mÃ�R{gtgtR{dWgtdfbe[N�qhajSr.bejBoyQSRujB[^R�dfRuoBnB[^gNhi]`j�] � [^]`ltg{�

T�_iRub�d�_ipe��]`jBR/�5]`lNlNhac�_iR*b��B�Bdf]`be[fQk��]`n�_ao�c5R/gt]�Q�bu�eR � UW���y�mhigNQ
��hÔ�qRu_almgNQSR�lfbez(R�lfh � R�belWgNQSR�oBhi]qoSR
��beoBl�bejBo�gNQSRuj\haj¸gtR{redfb�gtR�gNQSR�U��3XtT [{hid�[{nBhigtdNp£haj¸gt]�gNQSR � UW���:��P+QBhxl8��]`nB_ao×�5]egtRuj�gNhabe_x_ip	c5RujSR{�Bg
higtRuzJl��*bejBoy�(b�c5]·�eR�)

+ PmQSRDRu_iRu[^gtdfha[{be_5[^]`jBjSRu[^gNha]`j�] � gNQSRD��b � R{dfl�gt](gNQBRD��T�ÃÅhxj.gNQBR*T�UOV<XtT�Z�oSRulfhir`j�hal�´¸nBhagtRWlNhxz(��_iR��
gNQBRs��beoBl�bejBo��5]���R{dJ[^]`jBjBRu[^gNhi]`jBl�b�dNR�belNlNnBzJRuo¿gt]�c5Rsc�nBz(�SvÕc5]`jBoBRuo¾oBhidNRu[^gN_ap¾gt]�gNQSRs��T�ÃW�
PmQSR*UD�qXtT×�mhx_a_���dN]ec�b�c�_ip8dNRu´¸n�hidNR�b(z(]edNR*[^]`z(��_aha[{b�gtRuoy[^]`jBjBRu[^gNhi]`jybejBoylN](��]`nB_xo�c:R�b(lt]`nBdf[^R
] � belNlNRuz�c�_ap.R^¹5]edNg/|}bejBo�belNlt]q[{hab�gtRuo � beha_anSdfRO�Bdf]ec�b�c�ha_ahagwpB~��

+ PmQSR¾zJb�µt]ed�QSRub�g�_i]`beo haj\gNQSR¿T�UWVYXNT�Z oSRulfhir`j«[^]`z(Rul � dN]`z gNQBR¾UD�3XNT�l{�W�mQBhx[fQ«b�dNR�lfzJbe_a_
[^]`zJ��b�dNRuok�mhigNQ
gNQSR���b � R{dflWgNQSR{pydfRubeo�]`nSgWbej�oklN].gNQSR�QSRub�g�lt]`nSd�[^RulWb�dfR�_xnBz(�5RuoG�OPmQBhalm_aRubeoBl
gt]�_i]q[{be_+QSRub�gNhajSr¿bejBoÅ_ab�dfreRygtRuz(�5R{dfb�gNnSdNRyo�hÔ¹:R{dfRuj�gNhabe_xlJbe[^dN]`lNl8gNQSR���T�ÃO��Ù�hagNQ	gNQSRydNRubeoB]`nSg
[{hadf[{nBhigtdNp¾lN�BdNRubeo�z(]edNRsR{�eRujB_ip¿]·�eR{d(gNQSR�lNnSd � be[^Rs] � gNQSR � UO���:��gNQBhal/��]`nB_xo�c5RsdNRuoBnB[^RuoG��X»j
beo�oBhigNhi]`jG�:gNQSRJltgtd�nB[^gNnSdNR�lNnSd � be[^R([^]`nB_aokc5R�lfz(]¸]egNQBR{d*belDgNQSR(UD�3XNT�lDltgNha[f��]`nSgDc3p
ltR{�eR{d�be_ zJz
� dN]`z gNQBRJ��T�Ã½lNnSd � be[^RJbejBo�zJb��eR.bej�p�[^]¸]`_xhajSr���hi�5R{��]edN��[^]`z(��_xha[{b�gtRuoG� � UW����zJhir`Q¸gDz8b��eR
gNQBROz(Ru[�QBjBha[{be_:haj¸gtR{redfb�gNhi]`j.] � gNQSRO[^]3]`_ahajSr/bejBo8Ru_aRu[^gtdN]`jBha[{l�RubelNhiR{d�bejBoJ��]`nB_ao8�5]egtRuj�gNhabe_x_ip�z8b��eR
gNQBR*�mQS]`_iR�ltgtd�nB[^gNnSdNR�gNQBhxjBjSR{du�

X¶g<��]`nB_ao*c5R�hxj�gtR{dNRulNgNhajSrmgt]O�3jB]·��h � lNnB[fQ�bej�b��B�BdN]`be[�Q���]`nB_ao�c:R�ltgtdfbehir`Q¸g � ]edf��b�dfo"�`bej�]ec3�3ha]`nBl<[^]`jB[^R{d�j
hal¥gNQBb�gLgNQSR�U��3XNT�oSRulfhir`j�]`j�gNQSR � UW���/[^]`nB_xo�jSR{Ruo�lNhir`j�hi��[{bej¸gYR^¹:]edfg{�LX»j�beoBoBhigNhi]`jY�)nBj�_iRulNlYgNQBR � UO���
[{bej¿c:RszJbeoSR.gt]�c5R.b
lNhazJha_xb�d*lNh � R8gt]kgNQSRsoBhi]qoSRJ��b � R{dflu��bej¸p¾haz(��dN]·�eRuz(Ruj¸gNl�haj�belNlNRuz�c�_ap¾zJbup�c5R
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