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l DPL�ImMILHNonUp5EHITMIL�qsr ^Pt2u DPpJXYnU]JIL%EHGJI	XHIE�v�wxqzy{DPO�nUKFVPTPnUpJVMLHN}|5WJVM]JLHVMEHn uF~ ISU]JX
XYW u GoEHGJVME t O;DPL�I�V u G���nUp(v�w�q�y t n�EYX�]JnUX u LHnUKFnUpJVPp5E���n�X�VMpoD�]�] t XY|5WJVPLYI[\O�LHII	n�p5EYITPIL
u DMpJTPLYWJIp5E�EYD ^ KFD5]JW�S�D%� tJ� GJn u G�nUX��JLYnUKFI�EHD�q�VMpJ]�VFXH|5WJVPLYI�KFD5]JWJSUD%��q _ l DPL�IV u G
� t SUIER����wY� ������������yJ�gI�EYGJI�]JnUm5nUXHDML u S�VMXHX�DMOgV���IITMpJIL��gDMnUp�E<��DPO-]JnUX u LYn�KFnUpJVMp5E���DMp
EYGJI�KFD5]JW�S�VML u WJLYmPI���� �F¡¢wxq�y�VPX�nUp£�U¤�¥�� _ wH¦§DPp u LHIEYISUN t XHW u GzVPp��onUX�EHG�I�nUKFVPTMI�DPO
V%�gDMnUp�E©¨ªnUp�EYGJI�WJ�J�-IL�GJVMSUOd�JSUVPpJI©«�XHW u G�EHGJVME��gDMEHG¬¨©VPpJ]¬q}¨©VPLYI©LYD5DPEHX�DMO2nUp5EHITMLHVMS t
]JI ~ pJnUEHI t �JnUpJVPLYN�|5WJVM]JLHVMEHn u O;DPLYKFX�DPO2EYGJI�b®P¯%°�]JnUX u LHnUKFnUpJVPp5Eª��wH� ±��xy _ y§C�GJIp²�{]JI ~ pJIX
VF�-DPnUp5E�LHVMEHnUDPpJVMSdD�mPIL�EHGJI���nUSU�gILYE u SUVPXYX ~ ISU]²³�DMO��´DPp�EHGJI�µPV u DP�JnUVPp¬¶·�¸¶ ¡ wxq�y�DPO
� _§¹ IpJDMEHI��5N��Yº»EHGJI�EYLHV u I�DPO��{EHD�� _
¼ IE¾½¬�gI	V}pJDMLHKFVPSUnU¿I]op�I � O;DPLYKÀDPO�S�I�mPIS©q t§� InUTPG5E�Á}VMpJ]oEHLYn�m5nUVPS u G�VPLHV u EHI�L _�Â E

nUX%TPnUmPIpo�5NoV l DMWJLHnUIL%IÃ5�JVMpJXHnUDPp Ä�Å<Æ-Ç Ä�ÈYÉÊ�Ë ÄPÌPÍ ¨²Î�« t�� nUEHGÏÇ Æ � ^P_ C�GJI�O;DMLHK
ÁÑÐdÒb½dwx¨5yxÓ5¨¬]JI ~ pJI�X}V·]JnUÔ-ILHI�p�EYnUVPS�DPO�EYGJI ~ LHXYE�Z5nUpJ]ÕDMpÕEHG�I u DMKF�JV u EHn ~Ju VMEHnUDPpÕDMO�EHG�I
Ö n�I�KFVPpJpFXYWJLHO;V u I�× ¡ w�q�y�Ø« t nUpFO;V u E�V u SUVMXHXÚÙÜÛ t LYVPEYn�DMpJVPS-D�mPI�L�EYGJI ~ I�S�]}Ý�wx½dy§DPO u D5IÞF[
u nUIp5EYX t DPp¾� _ C�GJILHI�nUX�VPp�VM�gI�S�nUVMpFm�VPLHnUIExNFO�V u EYDPL©¶MÛ�D�mMIL�ÝÏDPOdEHG�I©µMV u DM�JnUVPp�¶ � GJDPXYI
u DMEHVMpJTPIp5E�XH�JV u I�D�mPI�Lªß�n�X�XH�JVMpJpJI](��N	EHGJI��àÝ�w�½�y�á¢ÝR� u DMpãâYWJTMVPEHI�X t WJpJ]JI�L�ä�W�Eåwæß©y t DPO
Ù Û _ l DML�ImPILYN}��I�ITPpJI�L��gDMnUp�ER� u DMKFn�p�T�O;LYDPKç� t S�I�E�� ÛÑè º ]JI�pJDPEYI�EYGJI u DMKF�gDMpJIp5E�DPO
� º nUp�¶ Û wx��y�é�Ýëê´¶Üw���y�é�Ý�ìgEHGJnUX�nUX�]JIpJDMEHI]	��N�� ÛÑè Æ nUp(��¤�¥�� t�� GJILHI ^ XYnUTPpJn ~ IX�EHG�I
EYLHnUm5n�VMS u GJVMLHV u EHIL�DMO2EHG�I u S�VMXHX�TPLHDMWJ��DMO{� _
ä�p�ISUSUnU�JEHn u�u WJLHmMI%í�D�mMILRÝ�nUX�XYVPnU]�EYDF�gI�KFD5]JWJSUVPL�nUO t O;DPL�V�p�I � O;DPLYKî½�DPO � InUTPG5E�Á

w;pJI u IXYXHVMLHnUSUN � nUEHG}Ý�[ u D5IÞ u nUIp5EYXåy t íÏnUX�n�XYDPTMIpJDPW�X�EYD¾¶ Û ì�I|5WJnUm�VPSUIp5EHSUN t �5N�EYGJI�ï�n u GJSUILH[
ð G�n�K%WJLYV u DPp�TPLHW�Ip u I�LHI�S�VMEHnUDPp�X�VPpJ] l VMSUEHnUpJTPXãñ X©nUXYDPTPI�p�NzEHG�IDPLYIK t�ò w�ó Í í�y%� ò wxó Í ½�y _
w;ô}D5]JWJSUVPLYn�ExNFnUX�Z5pJD � p�EYDF�gI�EHLYWJI�O;DPL�V%SUVPLYTPI u S�VMXHX�DMOÚí�õÑÝ¸�5NFEHGJI�LYI u Ip5E�]JII� � DPLYZ�X
DMO�öÕnUS�I�X t C§V�N5SUDPLY[\öÏn�SUIX�VMpJ] ¹ n�VMKFDPpJ] _ yoöÕGJIp�í÷n�X%KFD5]JWJSUVPL t EYGJI u DPpJ]JW u EHDML�DMOªí
VMTPLHI�IX t �5N�EHG�I � DPLYZ�DMO�¦§VPLYV�NPDMSÚwH�U¦§��y tg� nUEHG}EYGJI�SUImPI�S�qçDPO{½ _©Â p�EYGJInUL�O�WJpJ]JVMKFIp5EHVPS
�JVM�gI�L t ¤�LHDPXYXFVPpJ]�¥�VPTMn�I�L�TMV�mPI�VzO;DMLHK%WJSUVow u O _ �U¤�¥�� t�u GJVP� _oÂ�t XHI u EYnUDPp?ø-y t O;DML�IV u G
��IITPp�ILF�gDMnUp�E�� t IÃ5�JLHI�XHXHnUpJTzEHG�I�]JILYnUm�VPEHnUmMIFVPE¾ó}� ^ DPO�EYGJI ò [æO;WJp u EHnUDPpoD�mMIL¾�ùDPO
XYW u G·V�KFD5]JWJSUVPL�I�S�SUnU�JEYn u%u WJLYmPI�í÷n�pzEHI�LHKFX%DPO�EHG�I u VPpJDMpJn u VPS�GJInUTMG�E�úû wx� ÛÑè º y�DPOª� ÛÑè º
D�mMILª� _ Q�WJL�KFVPnUp	LHIXYWJSUE�GJILYI�nUX�EHGJI�O;DMSUS�D � nUpJT
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Q�pJI u VMpFXHGJD � �5N%WJXHnUpJT	�U¤�¥���EHGJVME�XHDMKFIª�YÛÑè ºÕnUX�pJDMpJ[æ¿ILHD�n�p�¶�w���yÑé�ÝÏnUÔ�EYGJI�DPLY]JIL

DMO2¿ILYD�DMO ò w�ó Í í�y§VPEªó�� ^ nUXLe ^M_
C�GJI��JLHD5DPO � nUSUSd�gIFTMn�mMIp�nUp}EHGJI%pJIÃ5E�XHI u EHnUDPp _ªÂ E�W�XHIX�V	m�VPLYn�VMp5E�DPO�EYGJI�KFI�EHGJD5]zDPO

� ¼2Ö � t VMpJ]oEHG�n�X
f�DMEHI u DPWJSU]o�-I�m5nUI � I]oVPX%VPpoVM]J]JIpJ]�WJK EHD � ¼<Ö � _gÂ E�LYISUnUIX t nUpoVP]�]JnU[
EYn�DMpFEHD��U¤�¥�� t DMp�EHG�I©nUKF�-DPLYEHVPp5E � DPLYZFDPO<� _�Âx� VPpJnUI u wH� Âx� ��y�DPp	EHGJI�|5WJVP]�LHVPEYn u E � nUXHEYX�DPO
]JI�LHnUm�VPEYn�mMIX:DPOdKFD5]JWJSUVML ò [\XYILHnUIX _ C�GJI�XYWJ��âYI u E�KFVPEYEHILÚDPOÜwH� Âx� ��y u DPp u I�LHpJI]�EYGJI�V�mPILYVPTMI
m�VMS�W�IX:DPOJXYW u GFE � n�XYEHX t SUIVM]JnUpJT�EYD©V�pJDMpJ[æm�VPpJnUXHG�n�p�T�LHI�XHWJSUE t IXYEHVP��S�nUXYGJI]FIVMLHSUnUIL:VPpJ]%nUpJ]JI[
�-IpJ]JI�p�EYSUN��5N�±�WJKF�J[ l LYnUI]J�-ILHTM[\��DPÔ-XHEHI�n�p¬wH� ± l ����y�VMpJ]%ô}WJLHExN5[æô}WJLYExN�wY� ô(ô}��y t pJI�I]JI]
EYD u DPKF�JSUIKFI�p�EEg�DPSUN5m�VPTMn�p§ñ X � DMLHZzwY� g©DM��y DMp�KFD5]JW�S�VML�I�S�SUnU�JEYn u�u WJLYmPIX _
Q�WJL<�JLHD5DPO t�� G�n u G�W�XHIX���LHDP�-ILYEHnUIX:DPOO� % �; �æ° �<V�mPILYVPTPI�X2DPO�KFD�]�WJSUVPL ò [æXHILYnUIX�VPp�]�EHGJI�n�L

]JI�LHnUm�VPEYn�mMIX¾w XYII�C�GJI�DPLHI�K�¦�y tg� n�SUS:VPSUXYD � DPLYZ}O;DML©O�DPLHKFX�½ � n�EYG²Ý�w�½�y�]JnUÔgI�LHIp5E�O;LYDPK
Ý t ]�IEHILYKFnUpJnUpJTFEHGJI�VP�-ISUn�VMp�m�VPLHnUIExN�¶ Û WJ�}EYDFnUXHDPTMIp5N _ C�GJI�KFIEYGJD5] � DMLHZ5X�O;DML�O;DPLYKFX
½�DPOdG�n�TMGJILªw ImMIp<y � I�n�TMG5E�VPX � I�S�S _ C:D©I�S�VM�gDMLHVMEHI t ð G�DPW � W(¥�GJVPp�T�GJVMX�LHI u Ip5EHSUN���LHD�mPI�]
V%GJnUTPGJI�L�VMpJVPSUDPT�DPOdEHG�I©O�DPLHK%WJSUV�DMOÚ¤{LHDMXHX�VPp�]z¥�VPTMnUIL�w;XHII¾¦§DMLHDPSUSUVPLYNih _ j-_ Á�DPOÚ�U¥���y t VPp�]
VM�J�JSUN5n�p�T�DPW�L�VPLYTPWJKFIp5E��-ISUD � EHD}EYGJnUX�XHnUEYWJVPEYn�DMp t DMpJIFTPIEYX�V�m�VMLHnUVPp5E�DPO�C�GJI�DPLHI�Kçä
]JI�EHILYKFn�p�n�p�TFw;EHGJI�KFDMEHnUmPIÚDPOåy<½ª�5N�EYGJI�GJInUTPG5EYX§DMOgEYGJI©½M[ u DPKF�-DPp�Ip5EHX�DPO<w;GJDPKFDMS�DMTPn u VMS�SUN
EYLHnUm5n�VMS�y���II�TPpJIL u N u SUIX t VMXHXHW�KFn�p�TFDPpJI�DPO<EHGJI�K GJVMX�VFpJDPp�[\EYLHnUm5n�VMSgG�InUTPG5E _

f�D � SUIE{q÷�gI�VMp�D5]J](w;LHVMEHnUDPpJVMS�y¢�JLYn�KFI t VPpJ]�vi�æwxqzy�EYGJI�XHI�E�DMOgnUKFVPTMnUpJVPLYN�|5WJVP]�LHVPEYn u
~ I�S�]�X��÷DMOd]JnUX u LYn�KFnUpJVMp5ER� � GJn u G�VMLHI ^ KFD�]�WJSUD©��VPpJ]	XHVPEYnUXHO;N kl ��� ^P_2¹ IpJDPEYI��5N
m EHGJI�|5WJVPEYILHp�n�DMp�]JnUm5nUXHnUDPp�VPSUTMI�JLHV�D�mPIL�Ý � GJn u G�nUX2LYVPKFn ~ I]�DMpJSUN�VPEÚq VPpJ]�� t VPp�] ~ Ã
V�KFVMÃ5n�KFVMSPDMLH]JIL6n n�p m _ ¼ IEpo��-I�EYGJI�VPXYXHD u nUVPEYI] u WJLHmMI�DPO-TPI�p�W�X�¿I�LHD t�� G�DPXHI��-DPnUp5EHX
nUp%VPp5N�Ý�[æVPSUTMI�JLHVrq¬VPLYI�TPnUmPI�p��5N/s�t(Î m é/q¾�/s?h�u�vYEHLåwwt�y§�xf�LY]<wyt�y��xh<u t0� GJILHIpf�LY]
w;LHIXY� _ EHLãy{]JIp�DPEHI�X�EHGJIFLYI]JW u I]·pJDMLHK w LHI�XH� _ EYLHV u IMy _ ¼ IE����-IFEHGJIFVMS�TMI�JLYVPn u�u WJLYmPI
]JI ~ pJI]oVMX©EYGJIF]JDMWJ�JSUI u DPXHI�E�XY�JV u I(wwnÏé úz y+{ãØ�w m é}| Û y+{�~�o�õ m { t�� G�ILHI÷ú� ]�IpJDPEYIX
EYGJI��JLHDãâBI u EHnUmMI�SUnUKFn�E�DPO�s z õ�� z uFVMpJ]�| Û ��Ý�é ú� EHG�I ~ pJnUEYI�VM]JISUIX%DPO�Ý _oÂ p¸�U¤{� t
DMpJI ~ pJ]JX�V�]�I ~ pJnUEHnUDMp�DMOª=�¢°.���;®�����	���!"�æ��·DMO�]�n�X u LHnUKFnUpJVMp�E�� t O;DPL�IV u G�� Î·v8�æw�q�y _
ô}DMLHID�mMIL t DPpJI ~ p�]JX:EHGJILYI�V��gIVMWJEHnUO;W�S�O�DPLHK%WJSUV�LHI�S�VMEHnUpJT t O;DPL:IV u G�pJI � O;DPLYK ½ªDPO � InUTPG5E
Á t SUImMIS�q»VPp�]�EHLYn�m5nUVPS u GJVPLYV u EYIL � n�EYG��JVMXHI u G�VPpJTMIR½�º?EHD�¤ ¼ w;Á-y�õP� t EHG�I��å®����° ò w ^ Í ½�º%y
wY� ò w ^ Í ½dy ò w ^ Í ½ Íw� k yHy � nUEYG�VMp�VMpJVPSUDPT	DPO�EHGJIFG�InUTPG5E>�U�2Ûw�ãè º Í � Û+�0è º
��w DMp���n u wU�£yHy�DPO
EYGJI¬½ ¡ [ u DPKF�-DPp�Ip5EFDPO�� _ ��ILYIz½ ¡ ]JIpJDMEHIX	EHGJI���I u ZMI}InUTPI�pJO;DPLYK DPp m {�VMXHXHD u nUVMEHI]
EYD²½²�5Noï�n u GJSUILåì�XHII²� µ ¼ � t XHI uM_Õ^ ø t DPL	� ð G���O;DML�V(�JLHD5DPO _ w Â E�XYGJDPW�S�]o�-I�pJDPEYI]·EYGJVPE
V�TPI�pJILHVMSUn�¿�VPEHnUDMp}DPO�EHGJnUX�O;DML%qçpJDME©��LHnUKFI t �JW�E�XHEYn�SUS � nUEHG kl � � ^Pt n�X�XYZPIE u G�I]·nUp
�U¤�¥�� tPu G�VP� _O��t XHI uM_�j-_ y%QÚW�L�VPLHTMWJKFIp5EHX��-ISUD ��� DPLYZ(w IVMXHnUSUNdy2nUp�EYGJnUX u VPXYI©VMX � I�S�S-VPp�]
O;W�LHpJnUXHG�EYGJI�O;DPSUSUD � nUpJT
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C�GJnUX�f�DPEYI�nUX2]JI�]Jn u VPEYI]�EYD�EYGJI�KFI�KFDPLHN�DMOdQ�SUTPV�C:VPWJXYXHZ5N5[\C:D5]J] _ �:ILYGJVP��X§nUE<n�X ~ EHEYnUpJT

EYGJVPE�nUE u DMp u ILYpJX�GJI�n�TMG5EHX�VPpJ]zXH�-I u nUVMS�m�VPSUWJIX t VPX�nUE � VPX � G�n�SUI%VPEYEHIpJ]�n�p�T�EHG�I�SUI u EYWJLHI�X
DMO§± _ ¤�LHDPXYX�DPp}EYGJnUX�EHDM�Jn u nUp���W� I�-I u n�p�µMWJpJI ^?¡�¢�£ EYGJVPE�EYGJI�XYI u DPp�]�VMWJEHGJDML ~ LHXYE�KFIE
Q�SUTPV _ öoI � DPW�S�]�SUnUZPI�EYD�EYGJVPpJZ(± _ ¤{LYDPXHX�VMpJ]}ö _J¹ W�ZPI%O;DPL u DPKFKFIp5EYX©DMp}VPp(IVPLYS�nUIL
mMILHXYn�DMpoDPO�EHGJI	VPLYEHn u SUI _ C�GJVPpJZ5X�VPLYI�VMS�XYD�]JWJIFEHD(]JnUÔgILYIp5E��-IDM�JSUI t ��IpJLYn ¹ VMLHKFDMp�nUp
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�JVMLHEYn u WJSUVPL t O�DPL�XYWJTPTMIXHEYn�p�T�EYGJVPE�VzLHI�XHWJSUE%XHW u G·VMX�C�G�IDPLYIK ä VP�-D�mPIFKFnUTPG5E�GJDPSU]o�5N
VFm�VMLHnUVPp5E�DPOR� ¼2Ö � _ ±�DMEHG}VMWJEHGJDMLHX � DPWJSU]�VPSUXHDFSUnUZPI�EYD�V u Z5pJD � SUI]JTMI�EHGJI%XHWJ���gDMLHE�DMO�EHG�I
f ð l t�� GJn u G�KFVM]JI�EHGJnUX � DPLHZF�-DPXYXHnU�JSUI _

Á _6�®&¯�°Je-f2f�±
¼ IE(í Í í�� Í ½ Í+* �-I�VMX�nUp?C�GJIDMLHIK ä _ l DPL�VMp5N nUKFVMTPnUpJVPLYNo|5WJVP]JLYVPEYn u(~ ISU]»� DPO

]JnUX u LHnUKFnUpJVPp5E©� t¢� I�GJV�mPI
w;ÁK� ^ y ò w�ó Í ½�y ò wxó Í ½ Í+� k y%� ò w�ó Í í�õM��yF� ò w�ó Í í�y ò wxó Í í k y
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� GJI�LHI ò wxó Í ½ Í+� k y�]JIpJDMEHIX%EHGJI	E � nUXHEHI�] ò [æO;WJp u EHnUDPpzDPOª½¬�5N�EYGJI�|5WJVM]JLHVMEHn uF¹ nULHn u GJSUIEu GJVMLHV u EHIL �

k VMXHXHD u nUVMEHI]}EYD	�	õ�ÝÏ�5N u S�VMXHX ~ I�S�]	EHGJI�DPLHN t VMpJ](í k ]JIp�DPEHI�X�EHG�I©E � nUXYE�DPOí��5N�� _ C�GJI�LHI�nUX�V%XHnUKFnUS�VML�O�DPLHK%WJSUV�nUp5mPDMS�m5nUpJT * VMpJ](íQ� _
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