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g~NBo5GIH`_aUEAVNBo5KXN[p×PVO§UTD~Gü_�ûBGVC½K�(�CIAcUJK]P�N<�
ú _�AVf]HTGnA�o5y$S�GqN5UJK]P�N~GVo¡K]N
_aGVC�UTK]PRN v � ��w=û[HJP�C½GV_T_æo5KLAVp�H`AcS�_êD[GIfXûBGVo g|_rUTP CIAcû~UTg[HJG×UJD[G

_�UTHJgBC½UTg~HTG�PcO*AÀ_�ûBGVC½K�(�CIAcUJK]P�N AVNBoéUJD[G*�BPVi PVO§K]N5OQPRHTS�AVUTKXP�N�FBGIU�i�GqGIN�û[HJP�C½GV_T_�GV_4�*33GrG��5ûBGIHJK]k
GqNBC½GVo�UTD[GV_�G*o5KLAVp�HEAVS�_�A�_0G��5UJHTGIS¸GIf]yjD[Gqf]û5OQg[f�AVNBorHJGIp^AVHEoüN[PRUEAVUTK]PRNB_=UJPíG���û[HJGV_T_0UTD[G*_�UTHTg|C½UTg[HJG
PVO§AÀ_�ûBGVC½K�(�CIAcUJK]P�N�A�_ZAcN�K]S�ûBPRHTUEAVN5U§ûBAVHTUjPVO�GVARCmD�_aûBGVC½K)(;CIAcUJK]PRN�S�GIUJD[P�o.�*��D[Ke_�\�K]GIiýKe_�_ag~û[k
ûBPRHTUTGno�F�yä_aKXS�K]feAcH�W�K]N|o[_�PVO	o5KLAVp�HEAVS�_½w�ijD[KLCED¸AcHTGÿgB_aGVoäD[GVAI\5KXf]y^w�AR_�G�� p!��ZêAcU`AN�BPViZo5KeAcpRHEAcS�_½w
ARC½UTKX\5KXU�y5k�CmD|AcHTU`_�KXN lD� ú �jh*^ ú �jhI�r±=�	89².��t�$0P�HZp�H`Acû[D~KLCIAVf0N[P�U`AcUTKXP�NB_ZK]N¡l�Z=� �¯��±9� v $��
Yê_�K]N[p$S�A�C½HJP^_rPRH×û~HTGIû[HJP�C½GV_J_aK]N~pÕ_�UTGIûB_ÀAR_�KXN UTD[G�UTD~K]HEoÕ\^GIH`_aKXP�NÕi*GéUJHTKXGVoøUTP
_aûBGVC�KîOQy

_�K]S�KXfLAVHíû[HJP�C½GV_J_aGV_êF�y¡K]N|_aUEAVN5UJKLAVUTK]N~p�S�A�C�HTP�o5G
(BN[K]UJK]PRNB_4�5
ZNøUJD[GÀP�N[GÀD|AcNBoøUJD[KL_Zû[HTPV\^GVo¡UJP
FBG�gB_�G½OQg[f%�k��g[U�PRN�UTD[GêPRUTD[GqH�DBAVNBo�UTD[Ke_�\^GIH`_aK]PRN×Ke_�N[PVi�AüS�K?��UTg~HTG�PVO�UJD[GêfeAcN[pRgBAcpRGV_�� ú MTl^k
�,Gqy,+�S�P�_aUêPVOjUTD~GÀû[HTP�C½Gn_T_aGn_�-Ew:�°+QS�GIN�g¡K]N�UTGqHaO�A�C�G�-Ew;AcNBo$S�E�+QS�A�C�HTP^_1-ZAcN|o PVOZ_aPRS�Gä_aD~GIf]f
C�P�S�S�AVNBo[_§UTP�o5PäUTD~Güû[HJGIû[HTP�C�GV_T_�K]N[p"����D~GV_aG^w[PRHê_�K]S�KXfLAVH�fLAVN[p�g|Acp�Gn_½w0_�D[P�g[feo¡FBGüK]N�UTGqp�HEAVUTGVo
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FBGIUTUJGIH�K]N6� ú MTl��,GIy;w�FBGVCIAVgB_aGjUJD[GjS�K?��UTg~HTG§o5P^Gn_¼N~P�U§GIN[DBAVNBC½GjUJD[G�HJGVA�o[AVF[K]fXK]U�yæAcNBoÀK]U�KL_�GIHTHJP�H
û[HTPRN[G��


íN~GjS�K]pRD5U	A�_�W,w^ijD[GIUJD[GIH�UJD[GZ_aUJHTgBC�UTg[HJGV_=PcO³P�g[H¼_aûBGVC½K)(;CIAcUJK]PRNÀDBAI\^GjF�GqGINÀP�û[UJK]S�AVf5PRH*AcU
f]GVAR_aU�pRP^P�o×P�N~GV_4� ú ûBAcHJU�PcO;UTD~GZo5GVC½PRS�ûBP^_aKXUTKXP�NüKe_�AcN|Acf]PRp�g[GjUJP�UTD[G§OQg[NBC½UJK]P�N|Acf]KXUTKXGV_=_�ûBGVC½K�(|GVo
AcNBo3UTD[GIHJG½OQP�HJGÀ_�GIGIS�_íUJP�FBG�C�P�N�\^GIN[K]GqN5U��&��D[G×KXN5UJHTP�o5g|C½UTKXP�N$PcO UTD[Gäo~AcUEAVFBA�_�GV_rS¸K]p�D�UZF�G¸A
S�P�HJGÀo5GqFBAcU`AcF[fXGÀo5GVC�KL_aKXP�N	�2��g[Uÿ_ag|CmD¶��g[Gn_aUTKXP�NB_ZC½PRNBC½GIHJN¡GV_J_aGIN�UTKeAcf]fXy�o5GV_�K]pRN$û[HTPRF[f]GIS�_jAcNBo
P�N[G C½P�g~fLoüAR_aW;wcijD~GIUTD[GqH=PRg[H�_�ûBGVC½K�(�CIAcUJK]P�N|_=AVHTG§û[HTPRF[f]GqS%o�GV_TC½HJK]û[UJK]PRNB_,P�H�û[HTPRF[f]GqS _aPRf]g[UJK]P�N|_4�
ú _�UTD~KL_�_�GIGIS�_�UJPÀF�GæAüpRGIN[GIH`Acf,û~HTP�F~f]GIS�PcO	G���GVC½g[U`AcF[fXGê_�û�GnC½K�(;CqAcUTKXP�NB_§i�GêijKXf]f;UEAcW^Gÿg[û�UTD~KL_
��g~GV_aUJK]P�N�KXNéUJD[G�fLAR_aUÿ_aGVC½UJK]PRN	�

a2Ã&e b �:j�O � j'VJh;LTK LY�_V � PºOAj©K=R � j*RWP Å GIÆYÇ9È5P É

3øGÿijK]f]fBN[PVi û[HTGn_aGIN�U*_aP�S¸Gêo5G
(;C½K]GqNBC½K]Gn_=PcO	UTD[GÿfLAcN~p�gBAVp�G`� ú MTl��,Gqy.� 3øGêFBGIpRK]N�ijKXUTD�A�\^GIHTy
o5GIU`AcK]fXGVo�f]GI\^Gqf�PVO�UJD[Gæ_ay�N5U`A���AVNBoéû~HTP�pRHTGV_J_íUTPVi AcHEo~_�S�P�HJGêp�GIN~GIHEAVf0HTGIS�AVHTW~_4�
MáUjKe_jAcN[N~Pcy�K]N~p[wBUTDBAVUíKëO§AüOQg[NBC½UJK]PRNéD|A�_Z_aGI\^GIH`Acf0ûBAVHEAVS�GIUTGqHE_½w�UTD[Gn_aG�S×g|_aU�FBGæû[g[UZK]N AcN

G���UTHEAäûBAcKXHrPVO*ûBAcHJGIN5UJD[GV_�GV_4�æ@[g[HTUJD[GIHTS¸P�HTG�w�KXN�� ú M`lD�,GIy¡UJg[û[f]Gn_íijK]UJD$P�N[fXy¡P�N~GäC½P�S�ûBPRN[GIN�U
AcHJG×Keo5GIN�UTK�(|GVo�ijK]UTD$UJD[GäC½PRS�ûBP�N[GIN�UêKXUE_aGqfîO;�&��D[Ke_íKL_êo�K���C½g[f]UÿC½PRNBC½GIHJN[K]N[p¸UTD[Gä_�GIS�AcN�UTKeCI_�PcO
UTD[Gæo[AVUEAVUay�ûBGV_ZAcNBo�KL_jAä_aP�g~HEC½G�PcO¼GIHTHJP�HE_�ijD~KLCED¡AVHTGæo5K)��C½g~f]U�UJPÀf]P�CIAVUTG��

��D[GIHTG�Ke_rN[P3ûBP^_T_�K]F[KXf]KXUay3UTP$g|_aG�f]P�CIAVfj\RAcHTKeAcF[fXGV_üijK]UJD[K]NÕOQg[N|C½UTKXP�NB_üUJP3An\^PRKLoøSäg[fXUTK]û~f]G
GI\RAcfXgBAcUJK]P�N PcO§UJD[Gæ_TAVS�G�G��5û~HTGV_J_aK]PRN	�W��D[KL_jCIAVN¡PRN[f]y�FBGþA�CED[K]GI\^Gno×F5y¸gB_aKXN[p�AVg!��K]f]KeAcHJy�OQg[N|C½k
UTKXP�NB_
�*��D[GIK]H�OQPRHTS�AVf[ûBAcH`AcS�GqUTGIH`_�CIAcNäFBGíg|_aGVo×UJPæ_aK]Säg[feAcUTG*f]P�CIAVfB\�AVHTKeAcF[fXGV_4�k��g[U§UTD[Ke_¼fXPVi�GIH`_
UTD[G�HJGVA�o[AVF[K]fXK]U�yäPcO§UJD[Gæ_aûBGVC½K)(;CIAcUJK]PRN	�
ú � ú MTl��,GIy�k7_�ûBGVC½K�(�CIAcUJK]P�N¸KL_jAÀ_aGqUjPcO¼o5GV_TC�HTK]û~UTK]PRNB_�PVO�OQg[NBC�UTK]PRNB_jAcN|oé_�GIUE_
��l^y�N5U`A�C½UJKLCIAVf

C½P�N|_aUTHJgBC½U`_�UJP�o5G
(BN[GüGB� p!��S�P�o5g[fXGV_�P�Hÿ_ag~FB_ay~_aUJGIS�_jC½PRg[fLo�D[GIfXû�UTPäG��5û~HTGV_J_�UTD[Gþ_aUTHJgBC½UJg[HTG�PcO
UTD[G _�û�GnC½K�(;CqAcUTKXP�N AcN|o UJP3AI\^P�KLoÕNBAVS�K]N~p$C½PRN��BKLC�UE_4��33G�gB_aGVo o5K)¬;GIHTGIN�Uüû~HTG4(Y��GV_�UTP$NBAVS�G
OQg[NBC½UJK]PRNB_êAcN|o¡_aGqUE_íPVO*o5K�¬;GIHJGIN�UZ_ag[FB_�y[_�UTGIS�_4�íl^PRS�Gæ_ag[û~û�PRHTU�F�y�UTD[GæfLAVN[p�gBAVp�GäAVNBo¡F5y¸UTD[G
UTP^PRfL_íi*P�g[feo�D|An\^GÿF�GqGIN�D[GIf]û�OQg[f0D[GIHJG��
MáN/� ú MTl��,GIy _aKXS�K]feAcHJK]U�y×FBGIU�i*GIGIN¡PRF!­�GVC½U`_êCIAcN3P�N~f]y�FBG�o5G
(BN[GVo¡F�y Aé_�y5N�UEARC½UTKeCIAcf	C½PRN[k

_aUJHTgBC½UÓ�
HTGqû[f]KeCIAcUJK]P�N��U�*�ÕijD~KLCEDÕK]NB_�GIHTU`_üK]NBo�KLC½GV_�K]N�UTP$NBAVS�GV_�PcOZOQg[NBC½UJK]P�N|_½w*_aGIU`_üGIUEC��,��g~U
UTD[Ke_rKe_ \^GqHTy$_�K]S�û~f]GÀAVNBoÕK]UêKe_rHJGV_aUJHTKLC�UTGVo¡UJP¡UTD~G×ûBAVHTUæPcOÿA�_aûBGVC½K)(;CIAVUTK]PRNÕijD[KeCmD$Ke_rijHTKXUTUJGIN
K]N«� ú MTl��,Gqy.�`®�Gqû[f]KeCIAcUJK]P�N CIAcN~N[P�U�FBGÀgB_aGno KXN$UTD[Gäo5G
(BN[K]UJK]PRN$PcO*�§kLOQg[NBC�UTK]PRNB_4����D[GÀgB_aGäPcO
S�A�C�HTP^_�UTP o5GV_TC�HTK]FBG¸C½P�S¸S�P�N$U�y�û�Gn_rPcOZû~HTP�C½GV_J_aGV_�KL_æA�OQg[HJUTD[GIHþAcUJUTGIS�û~UrUJP¡G���û[HJGV_T_�UTD[GV_�G
_aKXS�K]feAcHTKXUTKXGV_4�5��g~UIw=KXNøPRg[HüPRû[K]N~K]P�N³w=P�N~G�N[GIGVo~_rA�S×g|CmD$S�PRHTGÀG���û[HJGV_T_�K]\^GÀfLAVN[p�g|Acp�G¸UTP$o�GIk
_TC½HJK]FBGÿ_aK]S¸K]fLAVHTKXUTK]Gn_4�0M7U�i*P�g[feo�FBG�AVû[û[HTPRû[HTKeAcUJGíUJPüDBAI\^GjU�y5ûBGV_�PVO�û[HTP�C½Gn_T_aGn_�AR_�G�� p!��KXNélDZ9�'�[M�O
UTD[Gn_aGZAcHJGíPRHEo5GqHTGVoüKXNäA D~K]GIH`AcHECED�yrPVO;Uay�ûBGV_§A�_�K]U�KL_§C½PRS�S�PRNrKXNÀP�F!­�GVC�UTkQP�HTKXGIN�UTGVoæAcû[û[HJP^ARCmD[Gn_½w
UTD[GqNéS¸P^_aU§PVO�UJD[G�_aKXS�û[fXGZAcNBo�HTGqû�GnAcUTGno5f]yägB_aGno×û[HTP�C�GV_T_�GV_jC½P�g~fLo×FBG�o5Gn_TC½HJK]FBGVo�AR_�K]NB_�UEAcN|C½GV_
PcO§û~HTGVo5G
(BN[GVo�C½feA�_T_�GV_4�

��GV_aKeo5GV_�û[HJP�C½GV_T_�GV_jK]UZ_aD~P�g[feoéFBGüûBP^_J_aKXF[f]GæUTPäDBAI\^GêP�F!­�GVC�UE_jPcO§U�y�û�G6q Ô ß �����B{5� q�FBGVCIAVgB_aG
K]N5OQPRHTS�AVUTKXP�N
AcFBP�g[UÀUJD[GIS S�AIy F�G�_TCIAVUTUTGqHTGVoÕARC½HTP�_T_æA¡_aûBGVC�K�(;CIAVUTKXP�N	� M7UrKe_rHJGVC½P�S¸S�G½N|o5GVo
K]N UTD[G�gB_�GIH×S�AcN�gBAcf*UTP3HTGINBAVS�G�GVARCmD G��~CEDBAcN[pRG�OQg[NBC½UJK]P�N UTP3DBAI\^G�gB_aG½OQg~fjNBAcS�Gn_ÀAcNBo UTP
_ag[û~û�PRHTUjG���GVC½g~UTK]PRN×PVO�ûBAcHJUTKeAcf0_�ûBGVC½K�(�CIAcUJK]P�N|_4�'��g~U�K]U§S�KXp�D�U�FBGêS�PRHTGZAcû~û[HTPRû[HTKeAcUTGÿUTPäo5G4(|N[G
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CEDBAVN[N[GIfe_íUTPRp�GIUJD[GIH�ijK]UJD3Aé_�GIUêPVO�ûBP�_T_aKXF[f]G¸_aKXp�NBAVfL_
�5��D[GIN0w0UJP�o5G4(BN~GäA¸OQg~NBC½UTKXP�N3ARCIC½GV_J_aK]N~p
A$CEDBAVN[N[GIf§K]Uæi�PRg[fLoøFBG _ag���C½KXGIN�UrUJP$_�UEAcUJG�UTD[G�N|AcS�GäPcOZUJD[KL_êOQg[NBC½UJK]P�N³w�UTD[G�N|AcS�GäPcOZUJD[G
CEDBAVN[N[GIf�ARCIC½GV_J_aGVo�AcN|oéUTD~GrU�y�ûBGêPcO§UJD[G�G��~CmDBAVN[p�GêOQg[N|C½UTKXP�N�UTPäARCIC½GV_J_�UTD[GæCEDBAcN[N~GIf%�

��D[Gn_aGä_ay�N�UEA�C�UTKLC�o5G
(;C½K]GqNBC½K]Gn_jAcHTGÀUJP�_aPRS�Güû|AcHTUÿHTGV_�û�PRNB_aKXF[f]GüOQPRHêUTD~GüfLAVHTpRGä_aK?>qGüPcO*UJD[G
_�ûBGVC½K�(�CIAcUJK]P�N|_4�§h�\^GIN�\^GIHTy¸_aKXS�û[fXGíû[HJP�C½GV_J_aGV_jAVHTGæo5GV_JC½HTKXF�Gno�g|_aK]N~pä_aGI\^GIH`AcfBOQg[NBC½UJK]P�N|_4�'3ýK]UJD
UJD[G¡g|_aG¡PVOæA�o~o5K]UJK]P�N|AcfÿAcNBo gB_�GIH¸o5G4(BN[Gno U�y�ûBGV_×AVNBo�F�y AI\^P�KLo�K]N[p$g[N~N[GVC½GV_J_TAVHTy Acg!��K]fXKLAVHTy
OQg~NBC½UTKXP�NB_jUTD~Gü_�K?>IGÿPcO§UJD[Gæ_aûBGVC½K)(;CIAcUJK]PRNB_jC½P�g~fLo�FBGüAÀS�PRHTGêHJGVA�_�P�NBAVF[f]GæP�N[G��


jOQUTGqN�A�û~HTP�C½GV_J_,KL_0o5Gn_TC½HJK]FBGVoíF�y�_aPRS�G	Acg!��K]fXKLAcHJy�OQg~NBC½UTKXP�NB_,HJGVC½GIKX\5KXN[p§P�H	_aGIN|o5K]N[pZ_�K]pRNBAcfe_
AVNBo¡û[HJGIûBAcHJK]N[p¸UTD[GIS�AVNBoéF�y�P�N[G_+Q\^GIHTyY-§fLAVHTp�GN�UæjOQg[NBC½UJK]P�N C½P�S¸û[g[UTKXN[pÀUTD~GüN[G���Uÿ_aUEAVUTGþAcNBo
UJD[GZP�g[UJû[g[U��*ZZg[GíUJP�UTD[Gl�BG���K]F[KXf]KXUayÿPcO0UJD[G�OQg[NBC�UTK]PRNBAcfBfeAcN[pRgBAcpRGêP�N[GZKL_�N[P�U§HTGn_aUTHJKLC½UJGVoüUTP�UJD[G
o�GV_TC½HJK]û[UJK]PRNÀPcO ^¡GnAcf]y�k,PRHW^¡P^P�HTGqk7AVg[UTPRS�AcU`A#�W��g[U�P�NäUTD~GíPRUTD[GIH§DBAVNBo,w^UTD~GV_aG�OQg[N|C½UTKXP�NB_�UTGqNBo
UJP�F�GäfLAVHTpRGäAcNBo$N[GV_�UTGVo3CIA�_�Gä_aU`AcUTGqS�GIN�UE_jijD[KLCED3AcHJG�o5K)��C�g[f]UZUTP�HTGnA�o.�ÀM7UêS¸K]p�D�UZF�GÀS¸P�HTG
C�P�N�\^GIN[K]GqN5U�UTP3o�GV_TC½HJK]FBG�UTD[GqS gB_�K]N[p$pRHEAVû[D[KLCqAcfjN[PRUEAcUJK]PRNB_×AR_�GB� p!�	_aU`AcUTGnCmDBAVHTU`_üP�HäUEAcF~g[fLAVH
N~P�UEAVUTKXP�NB_êAR_�GB� p!�"89®2��wB_aGIG �°�W�*� v $%�

33G�OQP�g[NBo;w�UJDBAcU � ú M`lD�,GIyÕKL_üN~P�UäG��5û~HTGV_J_aK]\^G¸GIN[P�g~p�DýUTP
_aU`AcUJG$AcfXfZo5GV_�K]HEAVF[f]G�UJK]S�KXN[p
û~HTP�ûBGIHJUTKXGV_4�§M7N�PRg[H�PRû[K]N[KXP�N0w�K]U*KL_�N[P�UZ_�g#��C½K]GIN�U�UJPÀC½PRNB_aUJHEAcKXN�UTD[GZGI\RAcfXgBAcUJK]P�N�UJK]S�G*PcO¼_aK]N~p�f]G
OQg~NBC½UTKXP�NB_
�§@[g[HTUJD[GIHTS¸P�HTGZK]U§Ke_�N[GVC�GV_T_JAcHTyäUTPä_�UEAVUTG�C½PRNB_aUJHEAVK]N�UE_�P�N¸ûBAcUJDB_jC½P�N~N[GVC½UJK]N[pþ_aGI\^GIH`Acf
û~HTP�C½GV_J_aGV_
� ú _üAVN�G��[AVS�û[f]GÀKXUüS�KXp�D�UêFBG�N[GVC½GV_J_TAVHTy3UTP¡G��5û[HJGV_T_�UTD[GäOQP�f]fXPVijK]N[p _aUEAVUTGIS¸GIN5U�p
q KîOÿGI\^GIN�UyxøKL_ÀHTGVC�P�p�N~K?>IGVo3F5y A3_aGqNB_aPRH�AVNBo A�C½UJK]P�N{zÀKL_üUJD[G C½P�HJHTGV_�ûBP�NBo5KXN[p ARC½UTKXP�N PcOæAVN
ARC½UTg|AcUTPRHIw�UJD[GINÕUJD[GIHJG�KL_ÀAVN�g~û[ûBGIHÀFBP�g[NBo}|�P�N UTD[G�UJK]S�GÀFBGIU�i�GqGINÕUTD~G�P�CIC½g[HJHTGIN|C½GV_rPVO8x
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UTD[GqS DBAI\^GæAÀC½f]GVAVHZ_aGIû|AcHEAVUTKXP�N¡FBGIU�i*GIGIN�UJD[Gæo5P�C½g[S�GqN5U`_jo5GV_TC�HTK]F~K]N[pæUTD[G�HTGA��g[KXHTGIS¸GIN5U`_§AcNBo
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