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���[P E kap�x&b�^[boJZLfn}^[boJz¼sp&YZ½!LONBH�x&b�^Cb�YcHKkfLa¾�HlJMLfp&^+pKm�H��[P E kfp&x�b�^[b�JMLOn}JMYZb�b d HKkfkapl¼]Lf^[x�NzJZYMUCnoJMU[YcHKkI�CYMp��=b�Y0JZLab�N

JMP=HlJ+H&YMb7^CpKJ!JZYMb�bo¿ÀkaLf½&b W
Á LaJMPÂJZP[b7x�YMpl¼uJZPAp&m]x&b�^Cp i Lfn�S[HlJcH d2i UCncPÂp&mu¼]PCLfncP�SIpFb�N!^[p&J!Ã[J+LOSIb�HKkBJZYMb�b

i pISIb�kON d HK^CS�JMPCbÄLa^Cn�YMb�H&NMLa^CxAH&�[�[YZb�noLOHlJZLap�^�pKm�JMPCb3x�b�^[p i Lfn3YZp&kfb
p&m�NMUCncP��CP[b�^[p i b�^CHAH&N6YZb�n�p iÅD La^CHK¿

JMLfp&^ d YMb�noU[YZYMb�^�J�HK^CS D H&nc½ i UIJZHKJMLfp&^ d P[p�YMLf¾�p�^�JZHKkÆx&b�^[bÅJZYZH&^CN0mtb�Y d x�b�^[b;nop�^�`�b�YcN0Lfp&^ d H&^CS i p D Lfkfb+x�b�^[b�JMLOn

b�kfb i b�^�JcN d JMPCb�YZb4LfN�x&YZb�HKJMb�Y]^Cb�b�S3JZp7U[^CS[b�YcNzJcHK^CS3JZP[b+H&kax�p&YZLÇJZP i Lfn�N]HK^CSÄn�p iÅD La^CHKJMp�YMLOn�N]p&mB�[P E kfp&x�b�^[b�JMLOn

^[b�Jz¼}p�YM½IN_ÈaÉ ��Ê W¡Ë pl¼sb�`�b�Y d JMp;S[HlJZb d `&b�Y E kfLÇJMJMkfbwPCH�N D b�b�^7�[U D kfLON0P[b�S7p�^ÌJMP[LON d ¼]LaJMP7JMP[b�^[pKJcH D kfb_b�ÍIn�b��IJZLap�^

pKmBJZP[bÅ�=HK��b�Y DFE Á H&^[x�b�J�H&k W ÈÇÉ ��Ê ¼]PCLfncP�LON]JZP[b i pISIb�kÆ¼sb!L i �CYMpl`�b!p&^ W |wJMP[b�YwYZb�kOHlJMb�SR�CHK��b�YcN_Lf^Cn�kaUCS[b

È Î d&ÏId�Ð Ê W e ^ÄÈ Î d�Ï Ê JZP[bwNMp&kfUIJMLfp&^;LONBH4N0b�J�p&m=JZYMb�b�N d p&^Cbumtp&YBb�H�ncP+p&mCJZP[b_N0b�r�U[b�^Cn�b_N0b�x i b�^�JcNBHK^CS;H�YMb�nop i+D La¿

^CHKJMLfp&^�PCLfN0JMp�Y E JZPCHlJ]YZb�kOHlJMb�N¡JZP[b�JMYZb�b�N WBh P[b i pFS[b�k�Lf^AÈ Ð Ê nop i �[UIJMb�N}JMP[b i La^CL i U i nop�NzJuYZb�nop iÅD Lf^CHKJMLfp&^

P[LONzJZp&Y E ¼]LaJMP(Jz¼}pRpKm}JMP[bÌLf^[�[U[JÅN0b�r�UCb�^Cn�b�N4H&N��CYMp&JMpKJ E ��b+�=HKLfYZN4H&^CS(H&kakBp&JMP[b�Y!N0b�r�U[b�^Cn�b�N��[YZpISIUCnob�S DFE

boÍ[H�n*JMk E p�^[b�YMb�nop i+D Lf^CHlJZLap�^ W

Á HK^[x(boJ;H&k W ÈaÉ ��Ê NzJZUCSILfb�S�JMP[b3�[YZp D kfb i pKmwn�p&^CN0JMYZUCnoJMLf^[x(HÄ�CP E kfp&x�b�^[b�JMLOn7^[b�Jz¼}p�YM½(mtp&Y6HÑNMboJ;pKm_Ò

D Lf^CHKY E N0b�r�UCb�^Cn�b�NÅS[b�YZLa`�b�S/mtYZp i JMP[b3HKkfkÇ¿ � H&^Cnob�NzJZYZH&k}NMb�r�U[b�^=nob d ¼]P[b�^�b�H�ncP�N0LaJMb
La^�JMP[b3N0b�r�U[b�^Cn�b�n�H&^

ncPCH&^[x&bwmtYMp i � JZp3É�HlJ i p�N0Jsp�^Cnob�Lf^�JZP[b�^[boJz¼sp&YZ½ d H&^CS7YZb�n�p iÅD La^CHKJMLfp&^ D boJz¼sb�b�^
NMb�r�U[b�^Cnob�N}LONuHKkfkapl¼sb�S W

h P[b E NMP[pl¼}b�S�JZPCHlJ4JZP[b7�[YZp D kab i pKmsÃC^CSILf^[xÑH3�[P E kfp&x&b�^[boJZLfn;^[b�Jz¼}p�YM½�JMPCHKJ i Lf^[L i La¾�b�N4JZP[bÌ^FU iÅD b�YÅpKm

YZb�nop iÅD Lf^CHKJMLfp&^�b�`&b�^�JcN]LON]~wjB¿ÀPCH&YZS dID UIJwx�H�`�b�H;��p&k E ^[p i LOHKka¿�JZL i b!HKkfx&p�YMLaJMP i X�Ó6X Ò�ÔÖÕ�Ò�×�gÀ¿�JML i b d mtp&Y]Ò

NMb�r�U[b�^=nob�NÆpKm[kfb�^CxKJMPÅÔØb�H&ncP=g�JMPCHKJÆ¼uH&NÆLa^�JZb�^CSIb�S4JZp�SIb�JMb�Y i La^CbT¼]P[b�JMP[b�Y$JZP[bsNMb�r�U[b�^Cnob�NÆn�p&U[kOS D bsS[b�YZLa`�b�S

p&^
H4�[P E kap�x&b�^CboJMLOn]^[b�Jz¼}p�YM½+¼]P[b�YZb]JZP[b�YZb�n�p i+D La^=HlJMLfp&^Ìn E n�kab�NTH&YMb_^CpFS[b�SILONtÙzp�La^�J W e ^7JMP[LONT�=HK��b�Y d ¼sbwn�H&kak

NMUCncP�HR�[P E kap�x&b�^CboJMLOnÌ^[b�Jz¼}p�YM½(H�ÚKx�HKkfkab�SF¿�JZYMb�b�Ú W \_^[mtp&YMJMU[^CHKJMb�k E�d JZP[b�H&kax�p&YZLÇJZP i Lf^�ÈaÉ ��Ê LfNÅLa^Cn�p i �[kfboJZb

HK^=S�SIpFb�N�^[pKJ�nop�^CNzJZLÇJZUIJMb6H7^Cb�nob�NMNZHKY E JZb�N0J�mtp�YwJZP[bÅb�ÍILfN0JMb�^Cnob+pKm}H�x�HKkfkfb�SF¿�JMYZb�b�mtp�YwJZP[b;SCHlJZH WwÁ b;NMP[pl¼

JMPCLfN DFE b�ÍIH i �[kab W_h P[YZp&U[x�PRNML i U[kOHlJZLap�^CN d ¼sb!p D NMb�YZ`&b�S7JZPCHlJ�JMP[b;HKkfx&p�YMLaJMP i pKmwÈaÉ ��Ê m8HKLfkab�SÄp&^ Ï ¿ÀÛ Ï�Ü pKm

X n�p�H&kab�N0b�^�J_SIb�YMLf`&b�SCgsN0b�r�U[b�^Cn�b4N0b�JZNsJMP=HlJwn�H&^3H�n*JZUCHKkfk E�D b!SIb�YMLf`&b�S�p�^
x�HKkfkab�SF¿�JMYZb�b W
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V Ewi p&YZbTSIb�b��[k E HK^CH&k E ¾�Lf^[xuJZP[bTnop iÅD Lf^CHKJMp&YZLOHKkKnop�^CN0JMYcHKLf^�JcN�p&^!n E nokfbo¿�SILfN8Ùzp&Lf^�J-�[P E kap�x&b�^CboJMLOnB^[b�Jz¼}p�YM½IN d

¼sbsp D JZH&La^6HK^6HKkfx&p�YMLaJMP i JMPCHKJ�YZU[^CN�Lf^ Ó6X Ò�Ô�Õ7Ò-Ý�g�¿�JZL i b_HK^=SÅLON�x&UCH&YZH&^�JMb�b�S4JZp D b D p&JMPÌH�^[b�n�b�NZNMH&Y E H&^CS

NMUIÞ7noLfb�^�J}JZb�N0J}mtp�YsJMP[b�boÍILONzJZb�^Cn�b�p&mÆH!x�HKkfkab�SF¿�JZYMb�b_mtp�YTJZP[b4S[HlJcH W e m$JMPCb�YZb�LON}H+x�H&kakfb�SI¿�JZYMb�b d JMP[b�HKkfx&p�YMLaJMP i

nop�^CN0JMYZUCn*JcN}p�^[b d H&^CS
p D JcHKLf^CN]HK^
L i �[kfLfn�LÇJ_YZb��CYMb�N0b�^�JcHlJZLap�^�pKm�HKkfk�JMP[b4x�HKkfkab�SÌJMYZb�b�Nsmtp&YsJMPCb!S[HlJcH d HK^=S�n�H&^

noYZb�HKJMb�JMP[b�N0b3La^�kaLf^[b�HKY+JML i b
mtp&Y6b�H&ncP�p�^[b W/Á b3H&kfNMp(NMP[pl¼�Jz¼sp(H&SCSILÇJZLap�^CHKkuYZb�NMU[kaJZN+YMb�kfHKJMb�SÂJMpAx�HKkfkfb�S

JMYZb�b�N��2ÃCYcN0J d HK^ E NMboJupKmÆNMb�r�U[b�^Cnob�NTJZPCHlJ]n�H&^ D b4SIb�YZLa`�b�S�p&^
HÅx�H&kakfb�S7JMYZb�b�n�HK^ D b4SIb�YMLf`&b�SÌp&^3H!JZYMUCbwJZYMb�b

X ¼]LaJMPCp&UIJwYZb�n�p i+D La^=HlJMLfp&^Rn E n�kab�NZg d ¼]P[b�YZb4HlJ i p�N0J_p&^Cb D H&nc½ i UIJZHKJMLfp&^RLON_HKkfkapl¼sb�S
��b�YwNMLÇJZb&ß�N0b�nop&^=S d JMPCb

NMLÇJZb+nop i �CHlJZL D LfkfLÇJ E �[YZp D kfb i X ¼]P[LOncP�LONw~�jB¿ÀPCHKYcS3La^�x�b�^[b�YZH&kOgun�HK^ D bÅNMp&kf`&b�SRLa^�kfLf^[b�H&Y]JML i b!mtp&Y�HK^ E N0b�J

pKmBNMb�r�U[b�^=nob�N}JZPCHlJwn�HK^ D b!SIb�YMLf`&b�S�p�^ÄH+x�HKkfkab�S7JZYMb�b W

h P[bÅn�p i+D La^=HlJMp�YMLOHKkÆnop&^=NzJZYZH&La^�JZN_¼}bÅS[b�`&b�kap���HK�[�Ck E X mtp�Y_JMPCb i p�N0Jw�CH&Y0J*gsJMp
^[pISIbo¿�SILONtÙzp�La^�J�n E n�kab�N_Lf^

HK^ E �CP E kfp&x�b�^[b�JMLOn+^CboJz¼sp&YZ½ X ^[p&J]ÙzUCNzJ+x�HKkfkfb�SÑJMYZb�b�Ncg d HK^CS/n�HK^ D bÌUCNMb�S d mtp&YÅboÍ[H i �[kfb d JMpR�[YZpl`&b+JMPCHKJÅH

x&Lf`&b�^+NMLÇJZb_n�H&^[^[pKJ D b]p&^6Hw^[pISIb�¿ÀS[LfN8Ùzp&Lf^�JBn E nokfbsLf^6HK^ E �[P E kap�x&b�^[boJZLfn}^[boJz¼sp&YZ½ W j�b�YMPCH&�CN i p�YMbsL i ��p&YMJZH&^�J

JMP=HK^�JZP[b6N0��b�n�LÇÃ=n+YZb�NMU[kÇJcN�H D p�UIJ�x�HKkfkfb�SF¿�JMYZb�b�N d ¼}b;Lf^�JZYMpISIU=nob+H&^(H&�[�[YZp�H&ncPRJZPCHlJ4n�H&^ D b+UCNMb�S�JMpRNzJZUCS E

YZb�nop iÅD Lf^CHKJMLfp&^�Lf^R�[P E kap�x&b�^CboJMLOn�^[boJz¼sp&YZ½IN}JMPCHKJ_x&p D b E p&^=S�x�HKkfkab�SF¿�JZYMb�b�N W

LfLaL
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É W � Á P[LOncPÄj¡P E kap�x&b�^CboJMLOn�~_boJz¼sp&YZ½IN]HKYZb V Lfp&kfp&x�Lfn�HKkfk EÌe ^Imtp�Y i HKJMLf`&b�ú W4W�W4W�W4W�W4W4W�W4W�W4W Î
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ó�� é í8¸�í8ê é ·+º é ë��6¶�·�ó�¹��[ºI¸�í8ê é · �

� W É {}p i+D Lf^CHlJZp&YZLfH&k V H�nc½�x�YMp�U[^CS
HK^CS y HlÙzp�Yw{}p iÅD La^CHKJMp�YMLOHKk h p�p�k W4W4W�W4W�W4W�W4W4W�W4W�W4W Û

� W � y HKÙzp&Y h p�p�k�� h P[b+{}p�^��CLOn*Jw��YcHK�[PÄHK^=S�LaJZN�{}p�^[^[b�n*JMb�SR{}p i �=p�^[b�^�JZN W�W4W�W4W4W�W4W�W4W Û
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� W Î \_^=nop&^
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� W � W É e ^[LaJMLOHKk$v�b�kfLa^Cb�HlJZLap�^
p&m¡{}p�^��CLOn*JZb�SRGFLÇJZb�N]Lf^ � � W4W�W4W�W4W4W�W4W�W4W�W4W4W�W4W�W4W É Ð

� W � W � {sH&NMb6É&��� ����� d � ����� d � �����FHK^CS � �!���#":É W4W4W�W4W�W4W�W4W4W�W4W�W4W�W4W4W�W4W�W4W É%$
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Ï W É {}p&^=NzJZYMUCnoJMLf^[x;JMP[b h p&�Äj�b�Y0mtb�n*J]j¡P E kap�x&b�^ E Lf^ÄH6��H&kakfb�SI¿�JZYMb�b W�W4W4W�W4W�W4W�W4W4W�W4W�W4W � Ï

Ï W � {}p&^C^[b�noJMLf^[x6JMP[bÅ��H&kak-�Cp&YZb�N0JuJMp;JMP[b h p&�Äj�b�Y0mtb�n*J_j¡P E kap�x&b�^ E W4W4W�W4W�W4W�W4W4W�W4W�W4W � Û

Ï W � {}p&^=NzJZYMUCnoJMLf^[x7GFU D ^CboJz¼sp&YZ½FN Ë HK^[x�La^Cx+p�=ÑpKm¡��HKkfkfN W4W�W4W�W4W�W4W4W�W4W�W4W�W4W4W�W4W�W4W � Ð
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Á LaJMPÌJZP[bwx�YMpl¼uJZP;p&m-x&b�^[p i LOn]S[HlJcH d�i UCncPÌp&m�¼]PCLfncP�S[p�b�N¡^[p&J¡Ã[JsLfSIb�HKkCJMYZb�b i pISIb�kON d H&^CS6JMPCbwLf^CnoYZb�H�N0Lf^[x

HK�C�[YMb�noLOHlJZLap�^�p&mFJMP[b¡x�b�^[p i Lfn�YZp&kfbBpKm[NMUCncP4�[P[b�^[p i b�^=H]H&N�YZb�n�p iÅD La^CHKJMLfp&^ d YZb�noUCYMYZb�^�J-HK^CS D H&nc½ i UIJZHKJMLfp&^ d

P[p�YMLf¾�p�^�JcHKkÆx&b�^CbÅJZYZH&^CNzmtb�Y d x�b�^[b;nop&^F`�b�YcN0Lfp&^�H&^CS i p D Lakfb+x�b�^[b�JMLOnÅb�kab i b�^�JZN d JMP[b�YMb;LfN�H
x&YZb�HKJMb�Y�^[b�b�SÄJZp

U[^CS[b�YcNzJcHK^CS7JMP[b4HKkfx&p�YMLaJMP i LOn�N}HK^CS3nop iÅD Lf^CHKJMp&YZLOn�N¡p&m$�[P E kap�x&b�^[boJZLfn�^[boJz¼sp&YZ½IN W �:�[P E kfp&x�b�^[b�JMLOn_^[b�Jz¼}p�YM½

LON
H�JMYZb�b�¿�kfLa½�bÑN0JMYZUCn*JZU[YMbÑJMPCHKJRS[b�NZnoYZL D b�N�JMP[bAb�`�p&kfUIJMLfp&^=HKY E P[LON0JMp&Y E pKmÅH�N0b�J3p&mÅN0b�r�UCb�^Cn�b�N D H&NMb�S p�^

�[YZp D H D kfb�PCLfN0JMp�YMLOn�H&k-b�`�b�^�JZN_NMUCncPÄH&N_x&b�^Cb i UIJcHlJMLfp&^ÄH&^CSRYMb�nop iÅD Lf^CHlJZLap�^ W e JwLONumtp�Y i HKkfk E SIb�ÃC^[b�SRLf^RJMPCb

^[b�Í�JsN0U D N0b�n*JMLfp&^ W q]b�nop iÅD Lf^CHlJZLap�^+LON¡�=HKYMJMLOnoU[kOHKYZk E L i ��p&YMJZHK^�J d&D b�n�H&UCNMb]LÇJTLON�JZP[b_½&b E b�kfb i b�^�J}^[b�b�SIb�S;mtp�Y

JMb�ncP[^[LOr�U[b�N}JMP=HlJ_HKYZb�¼]LOSIb�k E PCp&��b�S�JMp;kapIn�HKJMb�x&b�^[b�NsLf^��CU[b�^CnoLf^[x;x&b�^[boJZLfn�SILON0b�H&NMb�N W2h PCb�½�b E JZp;kfpIn�HKJMLf^[x

JMPCb�NMbÅx&b�^[b�NwLfNwJMp
U[^CSIb�YZN0JZH&^CSÄHK^=SÄUCNMb!JMPCbÅ�CHKJ0JMb�YM^=Nwp&m¡YMb�nop i+D Lf^CHlJZLap�^3Lf^ÄJZP[b+x�b�^[b�JMLOn!ÚKb�ÍI�=b�YML i b�^�JZNZÚ

SIp�^[b D�E ^CHlJZU[YMb�H&^CS�P[LfN0JMp�Y E W Ë pl¼sb�`&b�Y d JMpÂS[HlJZb d `&b�Y E kfLaJ0JMkfbÄPCH�N D b�b�^��[U D kfLON0P[b�S�p&^��[P E kfp&x�b�^[b�JMLOn

^[b�Jz¼}p�YM½IN d ¼]LaJMPÂJZP[b�^CpKJZH D kfb�boÍ[n�b��IJZLap�^ÂpKm]JMPCb��CH&�=b�Y DFE Á HK^CxÑboJ6HKk W ÈaÉ ��Ê W e J;LfN!JMP[b i pISIb�kTJMPCHKJ+¼sb

L i �CYMpl`�b�p�^ W

s�tus v  c�¡�=² ¯B¥6°_�xw��w�z�[�z�T���¡ zy�£}¤]¥0�¡¦¡�$�w���[�0���w���K©/�¡�[ª]�

h P[b D Lap�kap�x&LOn�H&k�La^�JMb�YM�CYMb�JZHlJZLap�^ÄpKm¡HÌ�[P E kfp&x&b�^[boJZLfn!^[boJz¼sp&YZ½I{ JZPCHlJ�SIb�YZLa`�b�N}| LON]JZPCHlJ�{ LfN�HÌ��p�NZN0L D kfb

P[LONzJZp&Y E pKm�JMPCb_b�`�p&kfUIJMLfp&^;pKm�JMPCb_N0b�r�UCb�^Cn�b�NBLf^W| d U[^CS[b�YBJZP[b_H&NZN0U i �[JMLfp&^CN�JZPCHlJBJZP[b�YZb]LON¡H4N0Lf^[x�kab d ½F^[pl¼]^

HK^=nob�N0JMYcHKk�NMb�r�U[b�^Cnob X H&NZN0U i b�S7JZp D b!H&kaka¿ � mtp�Y_nop&^F`�b�^[Lfb�^Cn�b�goßFJMPCHKJ]mtp&Y_HK^ E NMLaJMb4Lf^
JZP[b!NMb�r�U[b�^=nob�N d JMPCb�YZb

LON}b�Í[H&n*JZk E p�^[b��=p�La^�JuLa^�JMP[b�P[LONzJZp&Y E ¼]P[b�YZbwJZPCHlJ_N0JZHKJMb�pKm-JZPCHlJ]N0LaJMb i UIJZHKJMb�N X SIU[b�JMp6HÅ��p&Lf^�J0¿ i UIJcHlJMLfp&^�g

mtYZp i � JZp
É�ßFH&^CS6JZPCHlJsJz¼}p;N0b�r�U[b�^Cn�b�NsHKYZbw��b�Y i LÇJMJMb�S7JMp+YMb�nop i+D Lf^[bwLf^
H&^7b�r�UCH&kÇ¿�noYZp�NZN0pl`�b�YBb�`&b�^�J W Q}H&ncP

NMLÇJZb+Lf^�JZP[b;NMb�r�U[b�^Cnob;YZb��[YZb�NMb�^�JZN�H
GI~�j X N0Lf^[x�kab;^FUCnokfb�p&JMLOSIbÅ��p&k EFi p�YM�CP[LfN i g d L W b W d H3N0LaJMb;¼]P[b�YMbÅJz¼}p
pKm

JMPCb�mtp�U[Yu�=p�NMNML D kab�^FUCnokfb�p&JMLOSIb�NuH&�[�=b�HKYuLf^�JZP[b���p&�CU[kfHKJMLfp&^3¼]LÇJZP3HÅmtYZb�r�U[b�^=n E H D pl`&b�N0p i b�NMboJuJMPCYMb�N0P[p�kfS W

Á LaJMP7JZP[b�NMb�S[boÃC^[LaJMLfp&^=N d HÅn�kfH�NMNMLfnu��b�YMmtb�noJs�CP E kfp&x�b�^ E LON}H!�[P E kfp&x�b�^[b�JMLOn]^[b�Jz¼}p�YM½+¼]P[LfncP�LfNTJMp��=p�kap�x&LOn�HKkfk E

H6SILfYMb�n*JMb�S d YZpFpKJMb�S7JZYMb�b d L W b W d kfH�nc½�Lf^[x6HK^ E n E n�kab�NuLa^3JZP[b4U[^CSIb�YMk E La^Cx X U[^CSILfYZb�n*JZb�SCgsx�YZH&�[P W

h P[b�YMbwH&YMb_mtp&U[Yunop i ��p&^Cb�^�JZNT^[b�b�SIb�S6JZp+NM�=b�noLam E H4�[P E kap�x&b�^[boJZLfn]^CboJz¼sp&YZ½��2HÅSILfYZb�n*JZb�S7H�n E nokfLOn]x&YcHK�[P$ß

HK^ÄH�NMNMLax�^ i b�^�J]pKm i UIJcHlJZLap�^CNup&Y_NMLÇJZb�N X La^�JZb�x&b�YZNcgTJMpÌb�SIx&b�N�ßCH&^ÄH&NZN0Lfx&^ i b�^�J]p&m2HÌNMb�r�U[b�^=nob�JMp6b�H&ncPR^[p&^[¿

YZb�nop iÅD Lf^CHKJMLfp&^6^[pISIb&ßIH&^7H&NZN0Lfx&^ i b�^�J}pKm-HÅNMb�r�U[b�^Cnob]JZp!b�H�ncPÌYMb�nop iÅD Lf^CHlJZLap�^6^[pISIb W�Á bw¼]Lfkak�SIboÃ=^[bwb�H&ncP
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�2Lax�U[YZb7É&�u� �[P E kfp&x&b�^[boJZLfn�^CboJz¼sp&YZ½I{ ¼]LaJMPÄJz¼spÌYZb�nop iÅD Lf^CHKJMLfp&^Ä^[pISIb�N W_h P[b i HKJMYZLÇÍRpKmTNMb�r�U[b�^Cnob�N}|
JMP=HlJÌHKYZb
SIb�YMLf`&b�S DFE ~�LON;NMP[pl¼]^�HKJ+JZP[b3YMLfx&P�J W ~wpKJMb�JMPCHKJ+JZP[bR^[pISIb�¼]LaJMP�NMb�r�U[b�^=nob�kOH D b�k � É&É ��� LfN
NMb�r�U[b�^=nob�~�mtp&Y�JMP[b+kab�m J�YZb�n�p iÅD La^CHKJMLfp&^Ä^[pISIb d HK^CSÄLON�N0b�r�UCb�^Cn�bh�Ømtp&Y�JMPCb+YZLax�P�JwYMb�nop iÅD Lf^CHlJZLap�^Ä^[pISIb W
h P[b4YZb�n�p iÅD La^CHKJMLfp&^
�=p�La^�JZN]H&YMb � HK^=S
Î;mtp�YuJMP[b4kfbom JwH&^CS3YMLfx&P�JuYMb�nop i+D Lf^CHlJZLap�^
^[pISIb�NuYMb�N0��b�noJMLf`&b�k E W

pKm2JMPCb�NMb�n�p i ��p&^[b�^�JcNuLa^3JZU[YM^ W GFb�b!�2Lfx&U[YZb6É�mtp�Y_HK^3boÍ[H i �[kfb�pKmBH6j¡P E kap�x&b�^CboJMLOn�~_boJz¼sp&YZ½ W

�_^ X Ò�,0ÔÄgÀ¿À�[P E kap�x&b�^CboJMLOn4^[b�Jz¼}p�YM½�{ LfN D U[LfkaJ�p&^�H�SILaYZb�noJMb�SÄH&n E n�kaLOn4x&YcHK�CPRn�p&^�JZH&La^CLa^[x�boÍ[H&noJMk E p&^Cb

^[pISIb X JMP[b4YZpFpKJcg}¼]LaJMPR^[p6Lf^Cnop i Lf^[x6b�S[x&b�N d H6N0b�J]pKm�La^�JMb�YM^=HKk�^[pISIb�NsJMPCHKJ_PCH�`&b D p&JMPRLf^Cnop i Lf^[xÌHK^=S
H&^CS

p&U[JMx&p�La^Cx�b�S[x&b�N d HK^CSÑboÍ[H&noJMk E Ò�^[pISIb�N X JMP[b6kfb�H�`&b�NZg_¼]LÇJZPÑ^[p3p&U[JMx&p�La^Cx�b�S[x&b�N W QTH�ncP�^[pISIb;pKJMPCb�Y�JMPCH&^

JMPCb
YZpFpKJ+P=H&N;b�LaJMP[b�Y6p&^[b
p&Y+Jz¼}p(La^Cn�p i Lf^[x(b�SIx&b�N W ��^[pISIb���¼]LaJMP�Jz¼}p(La^=nop i Lf^[xAb�SIx�b�N+LfN6n�H&kakfb�S�H

ÚKYZb�n�p i+D La^=HlJMLfp&^=Ú!^[pISIb W

QTH�ncP�Lf^�JZb�x�b�Y X NMLÇJZb�gÅmtYMp i É�JZp/Ô LON6H&NZN0Lfx&^Cb�SÂJZp(b�Í[H&n*JZk E p�^[b3b�SIx�b
Lf^r{ d}D UIJ6mtp&YÌNML i �[kfLOnoLaJ E pKm

boÍI��p�NMLÇJZLap�^ d ^[p�^[b!HKYZb�H�NMNMLfx&^[b�S7JZp6H&^ E b�SIx�b�b�^�JMb�YMLf^[xÌH;YMb�nop i+D Lf^CHlJZLap�^�^[pISIb W

QTH�ncP�^[pISIb�Lf^M{ LON]kOH D b�kfb�S D�E HK^RÔ�¿Àkfb�^[x&JMP D La^=HKY E N0b�r�UCb�^Cn�b d N0JZH&Y0JZLa^[x;¼]LaJMP3JMP[b4YZpFpKJ]^[pISIb�¼]P[LOncP

LON_kOH D b�kfb�SR¼]LaJMPÄJZP[b+H&kaka¿ � NMb�r�U[b�^Cnob W GFLa^=noba{ LONwH�n E nokfLfn d JZP[bÅ^[pISIb�N_Lf^?{ n�H&^ D b4JZp&��p&kfp&x�Lfn�HKkfk E N0p�Y0JZb�S

Lf^�JZpÑHÄkfLfN0J d ¼]P[b�YMb�b�`&b�Y E ^[pISIb�pIn�noU[YcN4Lf^ÂJMP[b
kaLON0JÅp&^[k E Hlm JMb�YÅLaJZN+�CHKYZb�^�J X Ncg W \wNMLa^CxÄJMPCHKJ+kfLfN0J d ¼sb�n�H&^

nop�^CN0JMYZUCn*JZLa`�b�k E SIboÃ=^[b4JMPCbÅN0b�r�U[b�^Cn�b�NuJZPCHlJ�kfH D b�k-JMPCb!^[p&^[¿�YZpFpKJ]^[pISIb�N d Lf^Äp&YcSIb�Y]pKm�JMP[b�LaY�HK�[��b�H&YZH&^Cnob�Lf^

JMPCb4kaLONzJ d H&Nsmtp�kakfpl¼_N��

H�g_�Cp&Y�H7^[p�^I¿ÀYMb�nop i+D Lf^CHlJZLap�^Ä^[pISIbh� d kab�J�� D b+JMP[b6N0Lf^[x�kab+b�SIx�b+nop i La^[x
La^�JZpz� W�h PCb�^�JZP[b

N0b�r�UCb�^Cn�b_kfH D b�kaLf^[x��;LON¡p D JZHKLf^[b�S;mtYMp i JZP[b�NMb�r�U[b�^Cnob_kOH D b�kfLf^[x��A� N}�CHKYZb�^�J DFE ncPCHK^Cx&Lf^[x�mtYMp i
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�2Lax�U[YZb � �Å��x�H&kakfb�SI¿�JZYMb�b;x�b�^[b�YZHKJMLf^[x3JMP[b7NZH i b7NMb�r�U[b�^Cnob�N4H&N�JMPCb7�[P E kap�x&b�^CboJMLOn;^[boJz¼sp&YZ½�Lf^Â�ÆLfx&UCYMbRÉ W
\_^CkaLf½&b+JMP[b6b�ÍIH i �[kab6NMP[pl¼]^ÑP[b�YMb d La^Ax&b�^[b�YcHKkÆJMP[b6YZb�n�p iÅD La^CH&^�J�NMb�r�U[b�^=nobÅb�ÍILÇJZLa^[xÄH
x�H&kak i H EÄD b;p&^AH
�CHKJMP3JMPCHKJ_YMb�H&ncP[b�NuHK^[p&JMP[b�Ysx�HKkfk W

� JMpÄÉ�JMPCb!`lHKkfU[b!HlJw��p�NMLaJMLfp&^K� d mtp&Ywb�`&b�Y E La^�JMb�x&b�Y��}H�NMNMLax�^[b�S�JMpÌb�SIx&bh� Wsh P[LON_nop�YMYZb�NM�=p�^CS[N

JMpÌH i UIJcHlJMLfp&^ÄHKJ]NMLaJMb.�¡pIn�n�U[YZYMLf^[x;p&^Rb�SIx�b.� W

D g2QTH&ncP;YZb�nop iÅD Lf^CHKJMLfp&^!^[pISIb]LONBH&NZNMpFn�LfHKJMb�S!¼]LaJMPÌHK^;La^�JZb�x&b�Yb�o� X S[b�^[p&JMb�S�� d ¼]PCb�^��ÌLfN¡n�kab�HKY

D�E nop�^�JZboÍFJcg D b�Jz¼}b�b�^ � HK^=S6Ô Lf^CnokfUCNMLa`�b d n�HKkfkab�S;JMP[b�ÚKYZb�nop iÅD Lf^CHKJMLfp&^;�=p�La^�JZÚ�mtp�Y�� W �Cp&YBJZP[b

YMb�nop i+D Lf^CHlJZLap�^�HlJ�^[pISIbh� d p&^[b;pKmBJZP[b;Jz¼}p3N0b�r�U[b�^Cn�b�N�kfH D b�kaLf^[x
JMP[b;�CH&YMb�^�JcNwp&m�� i UCN0J D b

SIb�NMLax�^CHlJZb�S��´H&^CS6JMPCb�p&JMP[b�Y}SIb�N0Lfx&^CHKJMb�Sz~ WBh P[b�^7JMP[b�N0b�r�UCb�^Cn�bwkOH D b�kfLa^[xh�3n�p&^CNMLONzJcN¡pKm�JZP[b

ÃCYZN0J�� ��� É!ncP=HKYcH&n*JZb�YcNupKm�� d mtp�kakfpl¼}b�S D�E JMP[bÅkfH�NzJ_Ô � � � Õ�É!ncPCHKYcH&noJMb�YZNup&m�~ WuË b�^Cnobh�

nop&^�JZYML D UIJZb�NTHO����������HK^=Sz~Ânop�^�JMYZL D U[JMb�NsHO�A���0�wJMph�<� N}NMb�r�U[b�^Cnob WBh P[bwYZb�NMU[kaJMLf^[x+NMb�r�U[b�^Cnob

JMPCHKJukOH D b�kON
�ÄLON]n�H&kakfb�SRH6ÚKYZb�n�p iÅD La^CH&^�JuNMb�r�U[b�^Cnob�Ú W

h P[b6N0b�r�U[b�^Cn�b�N�kfH D b�kaLf^[x
JMP[b6kfb�H�`�b�N�pKm&{ HKYZb!JMPCb;b�ÍFJZHK^�J4N0b�r�U[b�^Cn�b�N d L W b W d JMPCb;NMb�r�U[b�^Cnob�NwJZPCHlJ4n�H&^

D b4p D NMb�YZ`&b�S W

ÿ3ó'� é ít¸�í�ê é æA�8æ5�!� X Ò�,MÔRg����
�#���� �¡�� � ��¢¤£¦¥ � �c¢�§� ���¨�{ª©��c�«£­¬��«®M¯° ��W�±�«�g�³²�£ � ®µ´?²K®��c¢! u¶ � ®��¸·c�¹� � ¥¸�«®
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e J]LfNub�H&N E JMp6N0PCpl¼ JMPCHKJumtp&Yub�`�b�Y EÌD La^=HKY EÌi HKJMYZLÇÍI| d JZP[b�YZb�LfN]H+�[P E kap�x&b�^CboJMLOn�^[boJz¼sp&YZ½W{ JZPCHlJ_SIb�YMLf`&b�N

| UCNMLf^[x�Í X Ò�ÔRg$YMb�nop iÅD Lf^CHlJZLap�^!^[pISIb�N dlD U[JÆJZPCHlJBLON$^[p&J2p&mCx&YZb�HKJÆLf^�JMb�YZb�N0J D b�n�HKU=N0b}La^ i p�NzJ�b�`�p&kfUIJMLfp&^=HKY E

P[LONzJZp&YZLab�N-JZP[bs^�U iÅD b�Y2pKm[YZb�nop iÅD Lf^CHKJMLfp&^CN$LfNÆJMPCp&U[x�P�JÆJMp D bsYZb�kOHlJMLf`&b�k E N i H&kak X p�^!JZP[b}p�YZS[b�Y$p&mIJMP[bs^FU iÅD b�Y

pKm i UIJZHKJMLfp&^CNcg W2Ë b�^=nob}H i p�YMb D Lap�kap�x&LOn�HKkfk E La^[mtp&Y i HKJMLf`&b¡�CYMp D kab i LON�JZp]ÃC^CS d mtp�Y$Lf^[�[UIJ�| d H_�[P E kfp&x�b�^[b�JMLOn

^[b�Jz¼}p�YM½ÌJZPCHlJ_x�b�^[b�YZHKJMb�N�| d HK^CS
JZPCHlJ_b�LÇJZP[b�Y_P=H&N_NMp i b D Lfp&kfp&x�Lfn�HKkfk E ¿ i p&JMLf`lHlJMb�S�N0JMYZUCn*JZU[YZb d p�Y]UCN0b�NuJMPCb

Á�£ � £­Á���Á ^FU iÅD b�YÅpKm]YMb�nop iÅD Lf^CHlJZLap�^CN W
Á b�n�H&kak¡JMPCHKJ+^FU iÅD b�YÅÔ J WRÁ H&^[xÄboJ;HKk W ÈaÉ �lÊ NMP[pl¼}b�S(JMPCHKJ
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x�H&kakON7Lf^�HÂx�HKkfkab�SF¿�JMYZb�b&� i p&YZb�x&b�^[b�YcHKkfk E&d b�`�b�Y E x�HKkfkwLf^�HK^ E �[P E kap�x&b�^CboJMLOnÄ^[b�Jz¼}p�YM½�nop�^�JcHKLf^CN�H&kak�JMPCb
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JMP[b!NZH i b�^FU iÅD b�Y]p&m2YZb�n�p iÅD La^CHKJMLfp&^CN W
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Ð

n�H&^�JZP[b�YZbomtp�YMb�p�^[k E ncPCHK^Cx&b�SIU[b�JMpÌYZb�n�p i+D La^=HlJMLfp&^ W�Ë b�^Cn�b.� � i UCN0J D b!H;YZb�n�p iÅD La^CHKJMLfp&^3^[pISIb W ~wpl¼¨Lam
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H&NsJZP[bÅN0JZHKJMb!HlJ
� d H&^CS
JMPCHKJwNzJcHlJMb4¼sp&UCkfS D b4U[^CncPCH&^[x&b�S
HKJ����-YZb�x�HKYcSIkfb�NZN}p&m2¼]PCb�YZb�JZP[b4YZb�nop iÅD Lf^CHKJMLfp&^
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JZPCHlJ � LfN�HÌx�H&kak W GFpÌJMPCbÅNzJcHlJZb

pKmBNMLÇJZb»�}HlJ_b�`�b�Y E ^[pISIb4Lf^K{ � i UCN0J D b�JZP[b!NZH i b4H&N]HlJ_^CpFS[b»� W
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î�¹lê-êA6�Ï h P[b!NMb�r�U[b�^Cnob�NuLa^?| X �4g_HKYZb�JZP[b!NMb�r�U[b�^=nob�NukOH D b�kfLf^[x6JMP[b4kfb�H�`�b�NspKm�{ d YZb�N0JMYZLOn*JMb�S7JZpz� W e m

H6kfb�Hlm��ÌLON_YZb�H�ncPCH D kab�mtYZp i H6^CpFS[b���Lf^ �6d ^CpKJ_UCNMLa^Cx�HK^Rb�S[x&b4Lf^ �6d JZP[b�^ DFE �-b i6i H � W É d ~�� X �4g]H&^CS
~ � X �4guH&YMb�JMPCb�NZH i b W e mÆkfb�Hlm
�;LfNu^[p&J]YMb�H&ncPCH D kabwmtYMp i HK^ E ^[pISIb��ÌLf^ �Ìd JMP[b�^
LaJ i UCN0J]PCH�`&b�NzJcHlJZb � mtp�Y

b�`�b�Y E N0LaJMbO�]JZPCHlJ i UIJZHKJMb�N�p&^ � W e ^(JMP=HlJÅn�H�N0b�~ � X �4g�LON4HKkfkB¾�b�YMp�N d ¼]PCLfncPALfN�~�� X �4g d ¼]P[b�YZbOÖØLON�JMPCb

nop�HKkfb�NZnob�^�Ju^[pISIb4p&m � W

{}p&YZp&kfkOHKY E � W É7LONÅL i �=p�Y0JcHK^�J D b�n�HKUCNMb�LaJ6NZH E N�JMP=HlJ6La^Imtp�Y i HKJMLfp&^�H D p&U[JÅJMPCb X La^�JMb�YMLfp&Y*g�^[pISIb
kfH D b�kfN

p&^�HK^ E x�H&kakuLON+YZb��=b�n*JZb�S�La^�N0p i b
NMb�r�U[b�^=nob�N6HKJ+JZP[b
kfb�H�`�b�N d HK^CS�P[b�^=nob3JMPCHKJ;LON6nop�^�JcHKLf^[b�S�La^�boÍFJZH&^�J

NMb�r�U[b�^=nob�N W�h P[LONÅLON;HÄ�[YZp&��b�YMJ E p&mux�HKkfkfN!JMPCHKJ;SIpFb�N!^[p&J+x&b�^[b�YcHKkfLf¾�b6JMp(b�`�b�Y E ^[p�^I¿�x�HKkfk¡YZb�nop iÅD Lf^CHKJMLfp&^

n E n�kab d H&^CS/LfN!La^�JMUCLÇJZLa`�b�k E p�^[b7pKmsJMPCb�YZb�H&NMp&^=N�¼]P E �[YZp D kfb i N!n�p&^Cn�b�YZ^[La^CxÄx�HKkfkON!HK^CSAx�HKkfkab�SF¿�JZYMb�b�N�PCH�`�b

boÞ7n�Lab�^�JwNMp&kfUIJZLap�^CN W
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É W �ÅHK^CS þ�HKYZb
JZp&x�boJMPCb�Y7p�^�JZP[bÑNZH i bRx�HKkfk X n�HKkfk_LaJ � g;Lf^:á d ¼]LaJMP�YZb�n�p iÅD La^CHKJMLfp&^�^[pISIbM� d H&^CS

�� r�%��!+þ W

� W GFLÇJZb�N��sHK^CSOþ7H&YMb�HKYZYZH E b�SÌp�^ � Lf^Rp&^[b�pKmÆJMP[b�mtp�kakfpl¼]Lf^[x;JMP[YZb�b�¼uH E N��

X H�g Á É&�uGFLaJMb��sLfNwp&^3JMPCba��¿ÀNMLOSIb!HK^CSWþ�LON]p&^RJZP[bh~2¿�N0LOSIb4p&m �Ìd HK^CS3JZP[b�YZb!LON_H D YcHK^=ncP[La^Cx;^CpFS[b

D boJz¼sb�b�^0�wH&^CS0� d H&^CSAH D YZH&^CncP[Lf^[x
^CpFS[b D boJz¼sb�b�^Kþ�HK^CS0� W ~wpKJMb�� e ^(JZP[LON4n�H&NMb d JMP[b��¸,¤þ

N0JZHlJZbo¿À�CHKLfYuLa^3JZP[b4YMb�nop iÅD Lf^CHK^�J_NMb�r�U[b�^=nob�LfN�É d É W

X D g Á � �TGILÇJZb�N��¡HK^=S�þÌH&YMb D pKJMPRp�^7JMPCb���¿ÀNMLfS[b�¼]LaJMP�þÌH D pl`&b»� X L W b W d þ i U[JZHlJZb�N D bomtp�YMb»�TSIpFb�Ncg d

HK^=S7JZP[b�YZb�LON]H D YZH&^CncP[Lf^[xÅ^CpFS[b D boJz¼sb�b�^Oþ6H&^CSI� d H&^CS
H D YcHK^CncPCLa^[x+^[pISIb D b�Jz¼}b�b�^��¡HK^CSz� W

e ^3JMP[LON_n�H&NMb�JZP[b.�¸,¤þÌN0JZHKJMb�¿��CH&LaYuLf^3JMP[b4YZb�n�p iÅD La^CH&^�JuNMb�r�U[b�^Cnob�LON4É d � W

X n�g Á � �TGILÇJZb�N��THK^=ShþÌH&YMb D p&JMP3p&^
JMP[b�~2¿�N0LOSIb�¼]LÇJZPI�¡H D pl`�b�þ d HK^=S7JZP[b�YZb�LONuH D YZH&^CncP[Lf^[xÅ^CpFS[b

D boJz¼sb�b�^K�sHK^CSWþ d H&^CSRH D YZH&^CncP[Lf^[x6^[pISIb D boJz¼sb�b�^�þ�HK^CSK� W}h P[b+NzJcHlJMb�¿��=HKLfY]La^3JMPCLfN�n�H&NMb�LfN

� d É W

h P[b7H&kax�p&YZLÇJZP i Lf^�ÈÇÉ ��Ê LfN4p�^[k E HÄNMUIÞ7noLfb�^�J!JZb�N0J!mtp&YÅJMP[b7b�ÍILfN0JMb�^Cnob7p&m_HRx�HKkfkfb�SF¿�JMYZb�b;JMP=HlJ+b�ÍI�[kfH&La^=N

| d2D b�n�HKU=N0b7LaJÅL i �[kaLOnoLaJMk E H&NZN0U i b�N�JMP=HlJ+HR�CH&LaY+pKm_NMLÇJZb�N!n�HK^�nop�^��CLOn*JÅp�^[k E SIU[b7JMpÑH&YMYcHK^[x�b i b�^�J Á É W
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QTr�U[Lf`lHKkfb�^�JMk E&d JMP[b7H&kax�p&YZLÇJZP i Lf^ ÈÇÉ ��Ê nop�YMYZb�noJMk E SIboJZb�Y i La^[b�N4¼]P[b�JMP[b�Y!p&Y4^[p&J�JMP[b7Lf^[�[U[JÅN0b�r�UCb�^Cn�b�N4n�H&^

D b+x�b�^[b�YZHKJMb�SRp�^(H�x�HKkfkfb�SF¿�JMYZb�b h PCH�`FLa^[x7JMP[b6H&S[S[b�SÑn�p&^CN0JMYcHKLf^�J��smtp&Y�b�H�ncPÑNMLÇJZbh� d LÇmsN0LaJMb�� i UIJcHlJMb�Nwp�^

HK^Rb�SIx&b.� d JMP[b�^RJMP[b!N0JZHKJMb4p&m��TYZb i H&La^CN]NMboJ_HKJ!É!HlJ_HKkfk-^[pISIb�Nu¼]P[LfncPÄH&YMb�YZb�H&ncP=H D kfbwmtYZp i JMP[b!b�^CS3pKmb� W

Ë b�^Cnob�p&^Cn�buJMP[b�NzJcHlJZbwpKm � i UIJcHlJZb�NBmtYZp i � JZp�É d LÇJs^[b�`�b�Y}YMb�JMU[YZ^CN�JZp � d b�`�b�^ÌLam-YMb�nop i+D Lf^CHlJZLap�^;P=HK�[��b�^CN

kOHlJMb�Y+p�^ W�h PCHKJ+LON;HANMb�`&b�YMb�YMb�NzJZYMLOn*JZLap�^�nop i �=HKYZb�S/JZpÑ¼]PCHKJ;LON6HKkfkapl¼sb�S DFE JMPCb
x�b�^[b�YZH&ksSIb�ÃC^[LaJMLfp&^�pKm

H3x�H&kakfb�SF¿�JMYZb�b W e ^AJMP[bÌx�HKkfkab�S�JZYMb�bÌLa^AÃCx�U[YMb � d JMPCb7NzJcHlJMbÌp&muNMLaJMbÌÎ i UIJcHlJZb�N�mtYZp i � JZp/É d$D UIJ!JMPCb�^/LfN

YZboJMUCYM^[b�S7JZp � JMP[YZp&U[x�P
YZb�n�p i+D La^=HlJMLfp&^
La^3JZP[b4x�H&kak-NMP[pl¼]^�p�^3JMP[b4kfbom J W
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h P[LON�mtp&kfkfpl¼_N D�E JMYcHK^CNMLaJMLf`�LaJ E mtYZp i JMP[bw^[b�n�b�NZNMH&Y E S[LaYZb�noJMLfp&^6pKm��CHKYMJTH�g2p&m h P[b�p�YMb i � W � d HK^CS+JMPCb]m8H&noJ

JMP=HlJ]mtp&Y_H&^ E �CHKLfY]pKm�N0LaJMb�N
�TH&^CS�þ7La^?� d JZP[b�YZb i UCN0J D b!H+�=HlJMPÄn�p&^[^[b�n*JZLa^[xO�BJZpaþ6Lf^M� W

h P[b4mtp�kakfpl¼]Lf^[xÌJMPCb�p&YZb i LON]JMPCb+nop i �[kab i b�^�J_JMp h P[b�p�YMb i � W � W e J�x&YZb�HKJMk E n�p&^CN0JMYcHKLf^CNuJZP[b+N0JMYZUCnoJMU[YZb

pKmTH&^ E x�HKkfkab�SRJMYZb�bÅmtp&Y�| HK^CS(N0L i �[kaLaÃCb�N_JZP[b;S[b�`&b�kap�� i b�^�J�p&mTHK^�b�Þ7noLfb�^�J�H&kax�p&YZLÇJZP i JMp7Ã=^CSÑH�x�HKkfkfb�S

JMYZb�b�mtp�Y}| W
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Á b4¼]Lakfk��[YZpl`&b h P[b�p�YMb i � W Î D�E UCN0Lf^[x;JMPCb�mtp&kfkapl¼]Lf^[x6kab i6i H W
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î�¹lê-êA6�Ï �2LaYcNzJ dFD�E h PCb�p&YZb i � W � d �CH&Y0J]H�gÕ�¸,u�#� i UCN0J D pKJZP D b�N i HKkfkab�YTJZPCHK^�JMP[b�YZb�nop iÅD Lf^CHKJMLfp&^7��p&Lf^�J
�Åp&m �Ìd HK^CS�þ',¤þ�� i UCNzJ D pKJZP D b4x�YMb�HlJMb�Y}p�Y]b�r�UCH&k�JMp�� W

\wNMLf^[x h P[b�p&YZb i � W � d ¼sb�nop�^CNMLfSIb�YTJZP[b�JMP[YZb�b�¼sH E N¡JMPCHKJ��BHK^=Shþ;n�H&^ D b�H&YMYcH E b�S+p�^ � W e ^�b�H&ncP�n�H&NMb

¼sb�¼]Lfkfk$N0PCpl¼�JMP=HlJ_b�LaJMPCb�Y
�#�¦,µþ i UCNzJ_n�p&^��CLOn*J d p&Y
�¸,µþ�� i UCN0Jwnop&^
�CLfnoJ W
'Õ²�®c�.ó(� GFLaJMb�N��2H&^CS.þÅH&YMb_H&YMYcH E b�SÅH�NBLa^ Á É d NMp!NMLÇJZb��$LON¡p�^6JMP[bwj¡¿ÀNMLOSIb d HK^CS6NMLÇJZb&þ!LON¡p�^;JMP[b�GF¿ÀNMLfS[b

pKm �6d H&^CSÌJZP[b�YZb�H&YMb D YcHK^CncP[Lf^[x!b�SIx&b�N D b�kfpl¼ b�H�ncP d�D UIJ]H D pl`&b}� W GFLÇJZb�N��#��HK^CSaþ���nop�^��CLOn*J d NMpÅ^Cp i HlJMJMb�Y
¼]P[b�YMb]JZP[b E HKYZb]p&^ �Ìd JZP[b�YZb i U=NzJ D b�H D YZH&^CncP[Lf^[x4b�SIx�b D b�kfpl¼ç�#�=HK^CS6p�^[b D b�kfpl¼+þ�� d�D UIJ}H D pl`&b
� W ~_pl¼
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JMp7H�`�p&LOS�n�p&^��CLOn*J_¼]LaJMPzþ d NMLaJMb.� � i U=NzJ D b4p&^3JMPCba~2¿ÀNMLOSIb�pKm � WTV UIJ]JMPCb�^3JMp7n�YMb�HlJMb4n�p&^��CLOn*J D boJz¼sb�b�^K� �
HK^=SIþ�� d N0LaJMb.þ�� i UCN0J�H&kfNMp D b6p&^ÑJMP[bW~2¿�N0LOSIb W!h PCHlJ��[UIJcN��]p&^�JZP[b���¿ÀNMLOSIb;H&^CSIþ��2p&^ÑJMP[bW~2¿�NMLfSIb d ¼]LÇJZP
D YcHK^CncPCLa^[x;b�S[x&b�N D b�kfpl¼�b�H&ncP d H&^CS3P[b�^Cn�b D�E JMP[b!NMUIÞ7noLfb�^�J_SILfYMb�n*JMLfp&^3pKm h P[b�p�YMb i � W � n�H&NMb Á É d NMLÇJZb�N��

HK^=S�þ�� i UCNzJwn�p&^��=LfnoJ W
'Õ²�®c�.ß�� GFLaJMb�N��¡H&^CShþ6H&YMb�HKYZYZH E b�SÌH&NsLf^ Á � d NMp��¡HK^CS�þ6HKYZb D pKJMP3p&^�JMP[b.��¿�N0LOSIb d ¼]LaJMPOþ6H D pl`&b!� d

HK^=S7JZP[b�YZb�LfN]H D YcHK^CncPCLa^[x;b�S[x&b D b�Jz¼}b�b�^
JMP[b i W GFLa^=nob}þ���nop�^��CLOn*JZNu¼]LaJMPK�#� d JMP[b�YMb i U=NzJ D b4H D YZH&^CncP[Lf^[x
b�S[x&b D b�kfpl¼0þ�� WBË b�^Cn�b d&DFE h P[b�p�YMb i � W � d JZp!H�`&p�LfS;nop�^��CLOn*J¡¼]LaJMPO� d NMLÇJZb�þ�� i UCN0J D bwp&^;JMP[b_j¡¿ÀNMLOSIb d b�LÇJZP[b�Y
D b�kfpl¼Q� d p�YsH D pl`�b�� D UIJ D b�kfpl¼ JMP[b D YcHK^CncPCLa^[x+b�SIx�b D boJz¼sb�b�^�þ6HK^=SW� W Q¡LaJMP[b�Y}¼uH E&d þ�� i UCN0J D b D b�kapl¼ þ
p&^RJZP[ba��¿�N0LOSIb WsV UIJ�JMP[b�^ D�E h P[b�p&YZb i � W � dCD b�n�HKUCNMb.� � HK^=SWþ � nop�^��CLOn*J d NMLÇJZb�� � i UCN0J D b!p�^RJMP[bÅj¡¿ÀNMLOSIb
D b�kfpl¼rþ�� d H&^CSÌJZP[b�YZb i UCN0J D b4H D YcHK^CncPCLa^[x+b�SIx�b D b�kapl¼Q�#� W¡h P[b�YZbomtp�YMb d þ7HK^CSI�#��HKYZb�HKYZYcH E b�S7p&^ � H&NsLf^
n�H�N0b Á � d HK^CS3P[b�^Cnob DFE h P[b�p&YZb i � W � JMPCb E n�p&^��=LfnoJ W

'Õ²�®c�hÿ�� GILÇJZb�N
�TH&^CS�þ7H&YMb�HKYZYZH E b�S
H&NuLf^ Á � d N0p D pKJZPÄHKYZb�p�^�JZP[b4p&^3JZP[ba~2¿�N0LOSIb d ¼]LaJMPK�sH D pl`&b
þ d

HK^=S7JZP[b�YZb�LfN]H D YcHK^CncPCLa^[x;b�S[x&b D b�Jz¼}b�b�^
JMP[b i W GFLa^=nob.� � nop�^��CLOn*JZNu¼]LaJMPWþ � d JMP[b�YMb i U=NzJ D b4H D YZH&^CncP[Lf^[x
b�S[x&b D b�kfpl¼ �)� WBË b�^=nob d�DFE h PCb�p&YZb i � W � d JMpÅH�`�p&LOS6nop&^
�CLfnoJT¼]LaJMPhþ d N0LaJMb��#� i UCN0J D bwp&^6JZP[b�GF¿ÀNMLfS[b d b�LÇJZP[b�Y
D b�kfpl¼ þ d p�YwH D pl`&b}þ D UIJ D b�kapl¼¨JMP[b D YZH&^CncP[Lf^[xÌb�S[x&b D boJz¼sb�b�^M�sHK^CS�þ W Q¡LaJMP[b�Y_¼uH E&d �#� i UCNzJ D b D b�kfpl¼
�Bp&^
JMPCb.~�¿ÀNMLfS[b WBV UIJuJMP[b�^ DFE h P[b�p&YZb i � W � dFD b�n�HKUCNMb!�#��H&^CShþ���nop�^��CLOn*J d N0LaJMb�þ�� i UCN0J D b�p�^7JMPCb4GF¿ÀNMLfS[b
D b�kfpl¼Q� � d H&^CS7JZP[b�YZb i UCN0J D b4H D YcHK^CncP[Lf^[x;b�SIx�b D b�kfpl¼çþ � W¡h P[b�YZbomtp�YMb d �}HK^CS�þ � HKYZb�HKYZYcH E b�S7p&^ � H&NsLf^
n�H�N0b Á � d HK^CS3P[b�^Cnob�JMPCb E n�p&^��=LfnoJ W

î�¹lê-êA6�Ï �wN���b�Y�JMPCb�p&YZb i � W � d NMLÇJZb�N�JMP=HlJ!nop�^��CLOn*J4¼]LÇJZP/b�H&ncP(pKJZP[b�Y i U=NzJ4pIn�n�U[Y�p&^(JMP[bÌNZH i b6x�HKkfk W

�_kONMp d kab i;i H � W � NzJcHlJZb�N;JMP=HlJ7HKkfk_nop�^��CLOn*JMLf^[xÂNMLÇJZb�N6JZPCHlJÌpIn�n�U[YÌp&^�HAx�HKkfk i U=NzJ D b�kfp&^[xAJZp(JZP[b�NZH i b

nop�^[^[b�n*JMb�S(n�p i ��p&^[b�^�J WÌh P�U=N d LÇm]N0LaJMb�N��wHK^=S5�#�¡H&YMb;p&^/SIL³=�b�YMb�^�J!^Cp&^I¿�JMYZLa`FLOHKkBnop�^[^[b�n*JMb�S/nop i ��p&^[b�^�JZN d
JMPCb E n�HK^C^[pKJÅpIn�noU[Y+p&^/JMPCb
NZH i bÌx�H&kak D UIJ i UCN0JÅb�H�ncPApIn�noU[Y+p&^�NMp i b7x�H&kak W GFpÄJZP[b EAi UCN0J+pIn�noU[Y!p�^

SIL³=�b�YMb�^�J_x�HKkfkON W

h P[b�p&YZb i N � W � HK^CS � W Î�JMp�x&boJZP[b�Y3L i �Ck E H�p&^[b�¿�JZpK¿Àp&^[bÑn�p&YZYMb�N0��p&^=SIb�^Cn�b D boJz¼sb�b�^�JMP[bA^[p&^[¿�JZYMLf`FLfH&k

nop�^[^[b�n*JMb�S(n�p i ��p&^[b�^�JcN�pKmTJZP[bÌnop�^��CLOn*J4x&YcHK�[PAHK^CS�JMP[bÌx�HKkfkfN�Lf^AH3x�H&kakfb�SI¿�JZYMb�b&� i p�YMb;x&b�^[b�YcHKkfk E�d b�`&b�Y E

x�H&kak2Lf^ÑHK^ E �[P E kap�x&b�^CboJMLOn!^CboJz¼sp&YZ½3n�p&^�JZH&La^CN�HKkfk$JZP[b6N0LaJMb�N�p&m¡p&^[b X ^[p�^I¿�JMYZLa`FLOHKk g_nop�^[^[b�n*JMb�S�nop i �=p�^[b�^�J d

HK^=S
n�p&^�JZH&La^CNu^Cp6NMLaJMb�N]mtYMp i HK^[p&JMP[b�Y X ^[p�^I¿�JMYZLa`FLOHKk g}n�p&^[^Cb�n*JZb�S3nop i ��p&^Cb�^�J W
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GFpwm8HKY d ¼}b}PCH�`&b}p&^[k E H&S[SIYZb�NZNMb�S!n�p&^��CLOn*JZb�S!NMLaJMb�N2p�^ÅHwx�HKkfk W2h P[bT^CboÍFJ�NMb�noJMLfp&^;H&S[SIYZb�NZNMb�N-UC^Cnop�^��CLOn*JMb�S

NMLÇJZb�N W
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Á bÑH&NZN0U i bRJZPCHlJ3b�`�b�Y E x�H&kakwn�p&^�JZH&La^=N7N0p i bÑnop�^��CLOn*JMb�S N0LaJMb�N d NMLa^=nobÄJZP[bÑH D N0b�^CnobÄp&m4n�p&^��=LfnoJMb�S NMLaJMb�N

L i �CkaLfb�NuJZPCHlJ_YZb�n�p i+D La^=HlJMLfp&^ X H&^CS3P[b�^Cn�b4H+x�HKkfkOgsLONu^[p&J_^[b�n�b�NZNMH&Y E JMpÌx�b�^[b�YZHKJMb�JMP[b!NMb�r�U[b�^Cnob�N W
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î�¹lê-êA6�Ï �-b�J}�/.ASIb�^[pKJZb�JMP[b!NMboJ_p&m�n�p&^��CLOn*JZb�SRNMLÇJZb�NuLf^ � ¼]LaJMPRLf^CSIboÍ3kab�NMNsJZPCHK^K�6HK^CS3p�^�JZP[b!�[YZboÃ[Í
NMLfSIb�p&m � HK^CS��/0�SIb�^[pKJZb�JZP[b4N0b�J_pKm�nop&^
�CLfnoJMb�S
NMLÇJZb�NuLf^ � ¼]LaJMPRLf^CSIboÍ
x&YZb�HlJZb�Y}JMPCH&^Rp&Yub�r�UCH&k�JMpO�+H&^CS
p&^(JMPCbÌ�[YMb�Ã[Í(NMLfS[bÌpKm � W ~ . H&^CS0~ 0 HKYZbÌN0L i LakOHKYZk E SIboÃC^Cb�S(mtp&Y�JZP[b7N0U[Þ;Í/N0LOSIb W GILa^Cn�b7HKkfk¡nop�^��CLOn*JMb�S
NMLÇJZb�N4HKYZb;p&^�JZP[bW��¿�N0LOSIb d � . H&^CS0� 0 HKYZb+^[p�^I¿Àb i �IJ E W;y p&YZb�pl`�b�Y d=DFE h PCb�p&YZb i � W � d JMP[b�YMb i UCNzJ D bÌH

D YcHK^CncPCLa^[x
b�SIx�b D b�kfpl¼´JMPCb;kOH&N0J�n�p&^��=LfnoJMb�S(N0LaJMb6p�^5� W �-b�J»� D b+JMP[b6YZb�n�p iÅD La^CHKJMLfp&^Ä��p&Lf^�J�p�^ �6d H&^CS

SIb�ÃC^[b!�1�sJMp D b�H&kakCJMP[b�N0LaJMb�N¡p�^ � ¼]LÇJZP7La^=SIboÍ6kab�NMN¡JMPCH&^�� d H&^CS��2�uJMp D bwH&kakCJMP[b�N0LaJMb�N¡p�^ � ¼]LÇJZP7La^=SIboÍ
b�r�UCH&k�JMpÌp�Ysx�YMb�HlJZb�YsJMPCH&^K� W

�-b�J23 D b;HK^ÄU[^=nop&^
�CLfnoJMb�S�N0LaJMb+La^Ä� � p�^ÄJMPCb�~2¿�N0LOSIbÅH&^CSÄNMU[�[��p�NMb!JMPCb�YZb!LfN�HK^CpKJMPCb�YwNMLÇJZb54 D b�kfpl¼63 W
e m74BLONTLf^z� �Kd JMPCb�^ÌJZP[b�YZbw¼sp&U[kOSÌPCH�`�b]JMp D b�H D YcHK^=ncP[La^Cx!^[pISIb D boJz¼sb�b�^ÌJMPCb i Lf^7p&YcSIb�YTmtp&Y}JMP[b�nop�kaU i ^CN

Lf^M| mtp&Y23!HK^=S84}JMp D b!SIL³=�b�YMb�^�J WTV UIJ_JZP[b�^�3!¼}p�U[kfS D b4La^�n�p&^��=LfnoJ_¼]LÇJZPRH&^ E nop�^��CLOn*JZb�SRN0LaJMb4Lf^M� . d H
nop�^�JMYcH&SILOn*JZLap�^ W e m
4sLONuLa^M�9� d[D UIJ]JZP[b�YZb4LON_H D YZH&^CncP[Lf^[x6^[pISIb D b�kfpl¼:4 d JZP[b�^RJZP[b�YZb�LfN_H D YcHK^=ncP[La^Cx;^CpFS[b
D b�kfpl¼;36HK^CS(HKx�HKLf^<3;¼}p�U[kOS D b6Lf^(n�p&^��CLOn*J�¼]LaJMP/HK^ E N0LaJMb6Lf^Ä� . W!V U[J�Lam¡JZP[b�YZb+LON�^[p D YZH&^CncP[Lf^[x�^CpFS[b
D b�kfpl¼=4 d HK^CS
N0Lf^Cn�bwJZP[b�`lH&kaU[b�p&m74¡LONsNMboJuJZp � HlJsJMP[b�YZb�nop iÅD Lf^CHKJMLfp&^7^[pISIb�pKm �6d JMP[b4n�p&kfU i ^7mtp&Y$4 i UCN0J
D b;H&kak2¾�b�YMp�N d H�nop�^�JMYcH&SILOn*JZLap�^ W�Ë b�^Cn�b d LÇm&~�¿ÀNMLfS[bÅPCH�Nwp�^[k E U[^=nop&^
�CLfnoJMb�S�N0LaJMb�N�H&^CS�n�p&^�JZH&La^CN�H�NMLÇJZb�3+Lf^
� �Kd 3 i UCN0J D b�JZP[b4kfH�NzJ_NMLÇJZb4p&^M~ d H&^CS�LaJ i U=NzJ_^[p&J]PCH�`&b4H D YcHK^CncP[Lf^[x;^[pISIb D b�kfpl¼�LaJ_p&^ � W

~_pl¼ d JZP[b�`�H&kaUCb�p&mÆNMLÇJZb�34LfN�É�HlJsJMP[b4YZb�n�p i+D La^=HlJMLfp&^�^[pISIb��3p&m � W e mU�3P=H&NuH6N0Lf^[x&kfb�b�SIx�b�p�UIJ]pKmÆLaJ d
¼sb�n�HK^ i pl`�b�3!p�=�p&m � HK^CS��[kfH�nob�LaJ_p&^7JZPCHlJwNMLf^[x&kfb�b�SIx&b�p�UIJ]pKm�� W e mU�ÄP=H&N i p&YZb�JZPCHK^3p&^Cb�b�SIx&b�p&U[J
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pKm}LÇJ d ¼}b6noYZb�HKJMb6H�^Cb�¼ d NMLa^[x�kab;b�S[x&bO�6p&UIJ4pKm&�/HKJ0JcH&ncP[b�SÄJMpRHKkfk2JMP[b6b�SIx&b�NwJZPCHlJ�PCH�S��[YZb�`FLfp&UCNMk EÄD b�b�^

p&U[J_pKm�� W¡Á b�JMP[b�^ i pl`�b�34JMp�� d noYZb�HKJMLf^[x;H i pISILaÃCb�S3�[P E kap�x&b�^[boJZLfn�^[b�Jz¼}p�YM½6JZPCHlJwSIb�YMLf`&b�N
| W
�]m JZb�YwJMP[b!YZb i pl`lHKk�p&m�NMLaJMb>3!mtYMp ié�6d JMP[b!p�^[k E YZb i HKLf^[Lf^[xÌN0LaJMb�N X LÇm¡HK^ E gsp&^RJZP[ba~2¿�N0LOSIb4p&m � H&YMb4Lf^

�9� W e m$JMP[b�YMbwH&YMbw^[p&^[b d JZP[b�^�JMP[bwJMYcHK^CN0mtp&Y i HlJZLap�^;LONsnop i �[kfboJZb W |wJMPCb�YZ¼]LfNMb d HKkfk=p&m�JZP[p�NMb�NMLaJMb�N}PCH�`�b]`�H&kaUCb
� HlJTJMP[b_YZb�n�p i+D La^=HlJMLfp&^6^[pISIb
� d NMp4JZP[bwNMb�r�U[b�^=nob]kOH D b�k=HKJÕ��LON i HKLf^�JZHKLf^[b�S6b�`&b�^6LÇm�¼sb_YMb i pl`&b]HKkfkIJMPCp�NMb

NMLÇJZb�NumtYZp ik� W¡V U[J_¼}b�^[b�b�S
JMp i HKLf^�JZH&La^
JMP[b!NMb�r�U[b�^Cnob�kOH D b�k-p&m�H&^ E7D YcHK^CncP[Lf^[x;^[pISIb.�7p�^
JZP[ba~2¿�N0LOSIb d

HK^=S3JMP[b;N0U D ¿�x�YZH&�[P D YZH&^CncP[Lf^[xÌp�=/pKm � HKJ}� WwË b�^Cnob d ¼sbÅn�H&^ i pFS[LÇm E?� H&N_mtp&kfkapl¼_N��sYMb i pl`�b�JMP[b+b�SIx�b

Lf^�JZpa�3p&^ÌJZP[b»~�¿ÀNMLfS[b d HK^CS7H�S[S7HÅ^[b�¼ b�SIx&b�SILaYZb�noJMk E mtYMp i JZP[b�n�p�H&kab�NMn�b�^�JT^[pISIb!Ö�pKm � JMpÅ^CpFS[b}� W¡h PCb

YZb�NMU[kÇJ�LfN�H i pFS[LÇÃCb�SÄ�[P E kap�x&b�^[boJZLfn4^CboJz¼sp&YZ½�¼]P[LOncP�SIb�YZLf`&b�N!| d ¼]P[b�YMb!JMP[bh~�¿ÀNMLfS[b!pKm�JMPCb i pISILÇÃ=b�SÄx�HKkfk

� PCH&Nu^[p7NMLaJMb�N]H&^CS3^[p6^[pISIb�N W

e ^ÂJZP[b7JZYZH&^CNzmtp�Y i HKJMLfp&^ÂH D pl`&b d JZP[b��CH&Y0J;pKm]JZP[b�p�kfSÚ~2¿�NMLfSIb
pKm � JZPCHlJ6nop&^�JcHKLf^CNÅH&kakTJMP[bRN0LaJMb�NÅH&^CS

^[pISIb�N d LON�^[pl¼ H
�CHlJZP D YcHK^=ncP[La^Cx7mtYZp i JMPCb6n�p�H&kab�NMn�b�^�J�^[pISIbOÖ W �[p�YwJZP[b i pISILaÃ=n�HlJMLfp&^=N�p&m � UCN0b�SÄJZp

�[YZpl`&b�JZP[b+^CboÍFJwJZP[b�p�YMb i3d LaJ�LONwUCNMbomtUCk$JZp i HKLf^�JZHKLf^ÄJZP[b+H�NMNMb�YMJMLfp&^3JMP=HlJ�JMP[b�YMb!LON�^[p�b�SIx&b D YZH&^CncP[Lf^[x7p�=

� HKJ»Ö W GFp3¼}b+mtU[YMJMP[b�Y i pISILam E5� H�N�mtp&kfkapl¼_N W �-b�J���( X Ö��¤,uÖ�g D b;JMP[b;b�S[x&b;La^�JMp�Ö W QBÍI�CHK^=S?�6La^�JZp
Jz¼sp
b�SIx&b�N X Ö��¤,uÖwÚ�g�HK^CS X ÖwÚ¹,uÖ�g D�E Lf^CNMb�YMJMLf^[xÄH�^Cb�¼ ^CpFS[b�Ö�Ú
p�^0� d�D b�kfpl¼ H&^ E NMLaJMb�N�JZPCHlJ!H&YMb;p&^0� W

h P[LON�n�YMb�HlJZb�N_H�^[b�¼´b�SIx&b!Lf^�JMpIÖ ¼]LÇJZPÑ^[p
N0LaJMb�N W�h P[b�^ÑS[LfNZnop�^[^[b�noJ�HK^ E3D YcHK^CncP[Lf^[x7b�SIx&bÅp&UIJ�pKmÕÖ H&^CS

YZb�nop�^[^[b�n*J}LaJuJMp�ÖwÚ WBh P[b�YZb�NMU[kÇJZLa^Cx+�[P E kfp&x&b�^[boJZLfnw^[boJz¼sp&YZ½Ìnokfb�H&YMk E SIb�YZLa`�b�NTboÍ[H&noJMk E JMP[b�NMH i b�NMb�r�U[b�^Cnob�N

H&N D bomtp�YMb W
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î�¹lê-êA6�Ï Á b3nop&^=N0LOSIb�Y+H�N0Lf^[x�kab7x�HKkfk �6d HK^=S/boÍ[H i Lf^[bÌJMPCbI��¿�N0LOSIb7p&m � Lf^�SIb�JZH&Lak W�h P[b�H&YMx�U i b�^�J

mtp&YsJZP[ba~2¿�N0LOSIb�LfN]N EFi;i b�JMYZLfn W e mÆJMP[b���¿�NMLfSIb�p&^Ck E n�p&^�JZH&La^CNsU[^=nop&^
�CLfnoJMb�S
NMLÇJZb�N d JMP[b�^3JMP[b�N0b4HKYZb�YMb i pl`�b�S

UCNMLa^Cx6�$b i6i H � W � W GFpÌH&NZNMU i b�JZPCHlJ]JZP[b���¿�N0LOSIb4nop�^�JcHKLf^CN D p&JMPÄnop�^��CLOn*JZb�SRHK^CS
U[^Cn�p&^��=LfnoJMb�SRNMLÇJZb�N W

�-b�J
� D b�JZP[b4kfH�NzJ D YcHK^=ncP[La^Cx+^[pISIb�p�^�JZP[b���¿ÀNMLOSIb�pKm � W¡V E h P[b�p�YMb i � W � d HK^ E NMLÇJZb�N D b�kfpl¼�� i UCN0J

D b�U[^Cn�p&^��=LfnoJMb�S W�h P[b�YZb7n�H&^ D b
^[p�N0LaJMb�N!Lf^ � �ÌD b�kapl¼ � d mtp&Y+H&^ E NMUCncP�N0LaJMb�¼}p�U[kfS/P=H�`&b7HK^�H&kaka¿À¾�b�YZp
nop�kaU i ^RLf^?| d HÌnop�^�JZYZH�SILOn*JMLfp&^ W �_^ E NMLÇJZb�N]Lf^M� ��D b�kfpl¼*�7P=H�`&b�`lHKkfU[bÌÉ!HlJuJMPCb!YMb�nop iÅD Lf^CHlJZLap�^�^[pISIba�
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HK^=S3n�HK^ D b i pl`&b�S�JMp6JZP[b!b�SIx&b4p�UIJ_pKmb� d H&N]Lf^RJMP[b4�CYMpFpKm�pKmB�-b i6i H � W � W}Ë b�^Cn�b d ¼sb!H&NZN0U i b�JZPCHlJwH&kak

NMLÇJZb�Nsp&^�� HKYZb�H D pl`�b_^[pISIb»� d H&^CS�NMp!JZP[b�YZb�LONuH D YZH&^CncP[Lf^[xÅb�SIx&b D b�kapl¼�b�`&b�Y E NMLÇJZb�p�^ÌJMP[b.��¿�N0LOSIb�pKm � W

e mwJZP[b�YZbRHKYZb
^[pÂH�S[SILaJMLfp&^CH&ksUC^Cnop�^��CLOn*JMb�S�NMLaJMb�N6p�^�JZP[b?��¿ÀNMLOSIb
p&m �6d JMP[b�^�JZP[b3JMYcHK^CN0mtp&Y i HlJZLap�^�LfN

nop i �[kab�JMb W |wJMPCb�YZ¼]LfNMb d kfboJ1� D b!H&^ÄU[^Cn�p&^��CLOn*JZb�SRNMLÇJZb!La^?�1��p&^RJMPCba��¿ÀNMLOSIb�pKm � W e m�JZP[b�YZb4LfN�HK^ E NMLÇJZb5?
Lf^�~ 0 d JMPCb�^ D�E h P[b�p&YZb i � W � �
HK^=S�?4¼sp&U[kOS�n�p&^��=LfnoJ d H+n�p&^�JMYcH&S[LfnoJMLfp&^ W GFp d Lam-JMPCb�YZb�LONuHK^�UC^Cnop�^��CLOn*JMb�S
NMLÇJZb!La^Ä� � p&^RJZP[bh��¿�NMLfSIb d JZP[b�^RJZP[b�YZbÅn�H&^ D bÅ^[p�NMLÇJZbÅLf^5~�0 d H&^CSRP[b�^=nob!^[p
N0LaJMb!Lf^Ä~�. X YZb�n�HKkfk-JZPCHlJ DFE
SIb�ÃC^[LaJMLfp&^ d NMUCncP
NMLaJMb�NsHKYZb�nop&^
�CLfnoJMb�SCg d HK^=S�NMpÅJZP[b�YZb i UCNzJ]^[p&J D b�HK^ E nop�^��CLOn*JMb�S�NMLÇJZb�Nsp&^7JMP[b�~2¿�N0LOSIb�pKm

� WBV UIJuJMP[b�^ D�E �$b i6i H � W � d HKkfk�JMP[b�U[^=nop&^
�CLfnoJMb�S
NMLÇJZb�N]H&^CS D YcHK^=ncP[La^Cx+b�SIx&b�Nsn�HK^ D b i pl`&b�S7p�=�pKm �6d

HK^=S�¼sb!H&NZN0U i b�JZPCHlJ]PCH�N D b�b�^�SIp�^[b W

~_pl¼�nop&^=N0LOSIb�Y@��A d JZP[b]P[Lfx&P[b�NzJBU[^=nop&^
�CLfnoJMb�S+NMLÇJZbuLa^��9�}p&^+JMPCb���¿�NMLfSIb W2h PCb�YZbsn�HK^[^[p&J D b]H�nop�^��CLOn*JMb�S
NMLÇJZb��ÆLf^W� . H D pl`�bB�@A d NMLa^=nob DFE h P[b�p�YMb i � W � d �$¼sp&U[kOS6PCH�`�buJMp D b_Lf^7nop&^
�CLfnoJT¼]LaJMP�H4NMLÇJZb&þDCM� 0 H D pl`�b
�T¼]LaJMP�H D YZH&^CncP[Lf^[xÌ^[pISIb D boJz¼sb�b�^zþ
HK^=SI� Wsh PCHlJw¼sp&UCkfSRnoYZb�HKJMb�JZP[bÅnop�^CSILaJMLfp&^CN]mtp&Y���A�HK^CSWþÌJMp D b!Lf^
nop�^��CLOn*J d H6nop&^�JZYZH�SILfnoJMLfp&^ W GFp�� A i UCN0J D b!H D pl`�b�H&kakÆN0LaJMb�NuLa^M�&. W

GFL i LakOHKYZk E�d Lam¡JZP[b�YZbÅLON�H&^ E NMLÇJZb»þ
Lf^Ä� � H D pl`&bE��A d JZP[b�^ÑJMP[b�YMb;n�HK^ D b+^[p D YcHK^=ncP[La^Cx7^[pISIb D boJz¼sb�b�^
LaJ+HK^CSF��A WÄh P[LON4mtp�kakfpl¼_N D b�n�HKUCNMbÌJMPCb�YZb7LfN+H D YcHK^CncP[Lf^[xÄb�SIx&b D b�kfpl¼G�@A d NMp DFE h PCb�p&YZb i � W � d N0LaJMb�N!þ

HK^=SH�@A�¼sp&UCkfS D b�La^Rnop�^��CLOn*J d H+n�p&^�JMYcH&SILOn*JZLap�^ W GFpÅJZP[b�YZb�n�HK^ D b�^[p D YcHK^CncPCLa^[x+^[pISIb�N]H D pl`�b9��AwH&^CS7^Cp
D YcHK^CncPCLa^[x4^CpFS[b X p�YTNMLÇJZb�NcgBp&^6JZP[b»~�¿ÀNMLfS[b]pKm � W�h P[b�YZbomtp�YMb d ¼sbwn�H&^ i pl`&b�� A JMp!JMP[b�b�SIx�b}�wb�^�JMb�YZLf^[x4JMPCb
nop�HKkfb�NZnob�^�J�^[pISIb6pKm �Ìd noYZb�HlJZLa^Cx3H i pFS[LÇÃCb�S��[P E kfp&x&b�^[boJZLfn+^[b�Jz¼}p�YM½M{��2JZPCHlJ4SIb�YZLf`&b�N.| H&^CSÑn�p&^�JZH&La^=N

p&^Cb�mtb�¼}b�Y]U[^Cn�p&^��CLOn*JZb�SRNMLÇJZb�N W

e m2JMP[b�YMb4LON_H D YcHK^CncPCLa^[x6^[pISIba�7p&^3JMPCba��¿ÀNMLOSIb4pKm � ¼]LÇJZPÄ^[p7N0LaJMb�N_H D pl`&b��7p�^ �6d JMPCb�^Ä¼sb�mtU[Y0JZP[b�Y

i pISILÇm E {���JMp6�[YZb��=HKYZbwmtp�YuH�S[SILaJMLfp&^CH&k-N0LaJMb�YZb i pl`lHKkON W �-b�J}�!( X Ö��¤,uÖ�g D b�JZP[b�b�SIx�b�Lf^�JMp;JMPCb�n�p�H&kab�NMn�b�^�J
^[pISIbOÖ W QBÍI�CH&^CS5�6Lf^�JMp
Jz¼}p3b�SIx�b�N X ÖI�µ,uÖwÚ�g�H&^CS X ÖwÚ
,�Ö�g DFE Lf^CN0b�Y0JZLa^Cx3H
^[b�¼ ^[pISIbOÖwÚ3p&^0� d�D b�kfpl¼

HK^ E N0LaJMb�N]JMP=HlJ�H&YMb4p�^K� Wuh P[b�^�S[LfNZnop�^[^[b�noJ�HK^ E
D YZH&^CncP[Lf^[xÌb�S[x&b�N_p&UIJ_p&mb�3HK^CSRYZb�n�p&^[^Cb�n*J]JZP[b�NMb!b�SIx&b�N

JMpOÖwÚ W

e JMb�YZHKJMLf^[x
H�N�H D pl`&b d ¼sbÌn�HK^(YMb i pl`&bÅH&kakBU[^=nop&^
�CLfnoJMb�SÑNMLÇJZb�N�Lf^0�1�!p&^(JMPCbO��¿�NMLfSIb+pKm � W!Á b;kfboJ � �
SIb�^[pKJZbwJZP[b�YZb�NMU[kaJMLf^[xÅx�HKkfk�HKJTJZP[LfNs��p&Lf^�J d HK^=SÌ^[pl¼�SILONMn�UCNZN}PCpl¼�JMpÅP=HK^CSIkfb�HK^ E U[^Cnop�^��CLOn*JZb�S�NMLaJMb�N}Lf^I� �
p&^
JMPCb���¿ÀNMLfS[b�p&m � � W
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Á b i H&½&b�Jz¼spÌp D NMb�YZ`lHlJZLap�^CN W �ÆLfYcNzJ d JMP[bÅp&^[k E NMLÇJZb�NwLa^M� � p�^3JMP[ba��¿�NMLfSIb4p&m � � HKYZb!nop�^��CLOn*JZb�SRN0LaJMb�N d
L W b W d La^ç� . W GIb�nop�^CS d b�`&b�Y E U[^Cn�p&^��=LfnoJMb�S�N0LaJMbJ��La^ �I� i U=NzJ D b D b�kfpl¼ b�`�b�Y E NMLaJMbWþALa^ç� 0 W�h pAN0b�b
JMPCLfN d ^[p&JMb
JMPCHKJ.þ i UCN0J D bRLa^�nop�^��CLOn*J6¼]LÇJZP�HAN0LaJMb��KCÑ� . D b�kapl¼ þÂp&^�JZP[bK��¿ÀNMLfS[b
p&m � � d NMp�JMPCb�YZb
i U=NzJ D b!H D YcHK^CncPCLa^[xÌ^CpFS[b D b�Jz¼}b�b�^Wþ�H&^CS�� d HK^=S3H D YZH&^CncP[Lf^[x6b�SIx�b D b�kapl¼ � W}Ë b�^CnobÅLÇm��Ä¼sb�YZb�H D pl`�b
þ d JZP[b�nop�^CSILaJMLfp&^CN6¼sp&UCkfS D bÄNZHlJZLfN0ÃCb�S�mtp&Y���JZp�nop&^
�CLfnoJÌ¼]LÇJZPç� d HAn�p&^�JMYcH&S[LfnoJMLfp&^ W GFp/b�LaJMP[b�Y�HKkfkuJMPCb
U[^Cn�p&^��=LfnoJMb�S(N0LaJMb�Nwp�^ÄJMPCb���¿�N0LOSIb+pKm � �2HKYZb!JZp&x�boJMPCb�Y�HlJwJZP[b D p&J0JMp i pKmBJZP[b���¿�NMLfSIb+pKm � � d ÙzUCN0J�H D pl`�b
JMPCb4kfH�NzJ D YcHK^CncPCLa^[x6^[pISIb�� d p&YuJZP[b�YZb�LfNwHK^3U[^Cnop�^��CLOn*JZb�SRN0LaJMbE�RLf^M� � H D pl`&b4H6nop�^��CLOn*JZb�S3N0LaJMb.�¡Lf^M�/. W

e ^7JZP[b�kfHKJ0JMb�Y]n�H&NMb d ¼sbwJZYZH&^CNzmtp�Y iØ� �=JZp+nop�^Imtp&Y i JMpÅJMP[b�mtp�Y i b�Yun�H�N0b d H�N}mtp&kfkapl¼_N W ��NMNMU i b�JMPCHKJ&�3LfN
JMPCbwÃCYcN0J X JZp&� i p�N0JcgTU[^Cn�p&^��=LfnoJMb�S�N0LaJMb�La^I�I�wp&^ÌJZP[b»��¿�NMLfSIb d H&^CS���LON¡JZP[bwkOH&N0JsNMLÇJZbwLf^I� . WBh P[b�YZb�n�HK^[^[p&J
D b�H D YcHK^=ncP[La^Cx!^[pISIb D boJz¼sb�b�^��
H&^CSO� d p�YTb�kONMb]JMP[b E ¼}p�U[kfS�nop&^
�CLfnoJ WBË pl¼sb�`�b�Y d LamL��LON¡^[p&J}L i;i b�SILfHKJMb�k E
H D pl`&b»� d nop�^CNMLfSIb�Y]HÌN0LaJMbH? D b�Jz¼}b�b�^���HK^CSI� W e m
?+LON]La^M�2� d JZP[b�YZb4¼}p�U[kOS�PCH�`�b�JMp D b!H D YZH&^CncP[Lf^[x+^CpFS[b
D boJz¼sb�b�^>�ÄHK^CS8?!p&Y}JMPCb E ¼sp&U[kOS7P=H�`&bwLOSIb�^�JZLfn�HKk�nop�kaU i ^=NuLa^K| W e m
?!LONsLa^K�/. d JZP[b�YZb�¼}p�U[kfS�PCH�`&bwJMp D b
H D YZH&^CncP[Lf^[x;^[pISIb D b�Jz¼}b�b�^F?ÅHK^=Sz�Bp�Ysb�kfNMb�JMP[b E ¼sp&U[kOS7PCH�`�b�LOSIb�^�JZLfn�HKk-n�p&kfU i ^CNsLa^?| WBË b�^Cnob�Lam$JMPCb�YZb
LON]HK^�UC^Cnop�^��CLOn*JMb�SRN0LaJMb$�FCM� � H D pl`&b�H6N0LaJMb�Lf^I�1C��&. d JMP[b�YMb4n�HK^�p�^[k E7D b�p�^[b4N0UCncP
�CHKLfY d HK^CS�JMP[b�Jz¼sp
NMLÇJZb�N i U=NzJ D b�H�S�Ù0H&n�b�^�Ju¼]LÇJZP3^Cp D YcHK^=ncP[La^Cx+^[pISIb D boJz¼sb�b�^�JZP[b i W¡V UIJuJMP[b�^ d ¼sb�n�HK^I�CLf��JZP[b4�=p�N0LaJMLfp&^=N

pKmM�7H&^CSO�2H&^CS6NzJZLakfkCP=H�`&b_H4�[P E kfp&x&b�^[boJZLfns^[b�Jz¼}p�YM½ÅJMPCHKJ}SIb�YMLf`&b�N�| W �sJTJMPCHKJT�=p�La^�J d H&kakCJMP[b_UC^Cnop�^��CLOn*JMb�S
NMLÇJZb�NuLf^K�2�4HKYZb�JMp&x�boJZP[b�Y_HKJ]JMP[b D pKJMJMp i pKm2JMP[b���¿�N0LOSIb�pKm � � d ÙzUCN0JwH D pl`&b�JMP[b4kOH&N0J D YcHK^CncP[Lf^[x;^[pISIb.� W

�-b�JJN D bÌJMPCb
NMLÇJZb X LamwHK^ E gsÙzUCN0J;H D pl`�b6JMP[b�ÃCYcNzJÅUC^Cnop�^��CLOn*JMb�S�NMLÇJZbH��Lf^Ú�I��p&^/JZP[bI��¿�N0LOSIb7p&m � � W
e muJMP[b�YMb�LfN+HR^[pISIb D boJz¼sb�b�^ON/H&^CSF� d n�H&kak}LÇJh��� d HK^CS/p&JMP[b�YM¼]LON0b7n�YMb�HlJZb7HÄ^[pISIbW��� D boJz¼sb�b�^/JMP[b�NMLaJMb�N
N�H&^CS8� W e m}JMP[b�YMb;LfN�^[pÄNMLÇJZb�NÑH D pl`&b2� d JZP[b�^/N0b�J»���2JMp3JZP[bÌnop�H&kab�NMn�b�^�J�^CpFS[bhÖØpKm � � W+h P[b�^AYMb i pl`&b
JMPCb!b�SIx�b!Lf^�JZpW�ÄmtYZp i ^[pISIb�� d H&^CSRnoYZb�HKJMb!HK^Äb�SIx&b!mtYMp i ���-JZpW�Ñnop�^�JZHKLf^[Lf^[xÌ^[p�NMLaJMb�N W]h P[b!YZb�NMU[kaJwLfNwH
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nop�^��CLOn*JZb�SRN0LaJMb�N d H&^CSRHKkfk�pKJZP[b�Y]x�HKkfkfNsYZb i HKLf^
UC^CncPCHK^Cx&b�S W

h P[b�JZP[b�p�YMb i LON_�[YZpl`&b�S DFE YMb��=b�HlJMLf^[x6JZP[LfN_JMYcHK^CN0mtp&Y i HlJZLap�^�mtp�Y_b�`�b�Y E x�H&kak$n�p&^�JZH&La^CLa^[xÌUC^Cnop�^��CLOn*JMb�S

NMLÇJZb�N W

�[YZp i JMPCb}�[YZpFpKm[p&mIJMP[bsH D pl`&bBJZP[b�p�YMb i3d ¼sbTp D N0b�YM`�bBJMP=HlJ$JZP[bsLa^�JMb�YM^=HKk�H&YMYcHK^Cx&b i b�^�J-p&m=HK^ E nop�^��CLOn*JMb�S

NMLÇJZb�Nup&^ � LfN]JMP[b4NZH i b4La^K{ HK^CS�{�� d HK^=S
H&kak-p&JMP[b�Y_SIboJcHKLfkfNup&mb{ YZb i HKLf^�JZP[b!NZH i b W
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e JÅLON4b�H�N E JMpÄÃ=^CSAJMP[b D Lf�CHKYMJMLaJMLfp&^ÂHK^=SÂN0b�kab�n*Ja�F�;kab�J�� D bÌJMP[b�kfH&YMx�b�N0J!^[pISIb X NMLaJMb�g4La^ ��¼]P[LOncPÂLfN

nop�^[^[b�n*JMb�SAp&^[k E JMpÄkOHKYZx&b�Y�^[pISIb�N d H&^CSAkab�J5? D bÌJMPCb7N i HKkfkfb�N0J!^[pISIbÌLa^Ú� ¼]P[LOncPALON!n�p&^[^[b�n*JZb�SAp&^[k E JZp
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�2Lax�U[YZb Ï � h P[bs�[P E kfp&x�b�^[b�JMLOnT^CboJz¼sp&YZ½�x�b�^[b�YZHKJMb�N$JMPCbuNMb�r�U[b�^Cnob�NU| p&^!JZP[buYMLfx&P�J W �_kaJMPCp&U[x�P!JMPCb}^[b�Jz¼}p�YM½
LONw`�b�Y E NML i LfkfH&Y_JMp7JMP[b;p&^[bÅLa^ÄÃ=x&U[YZb7É d HK^CS�p&^[k E NMb�r�U[b�^CnobH\3LONwSIL³=�b�YZb�^�J d | n�H&^[^[pKJ D b;SIb�YZLa`�b�SRp�^�H
x�H&kakfb�SI¿�JZYMb�b WÆh PCb_nop&^
�CLfnoJBx&YcHK�[P;LfN D La�=HKYMJMLaJMb_HK^=SÅU[^CLfr�U[b d&D UIJ}LÇJTSIpFb�NB^[pKJBPCH�`�bsJMP[b]YZb�r�U[LfYMb�SÅ�CYMp��=b�Y0JZLab�N
N0JZHlJZb�S3Lf^3�$b i6i H � W É W

N i H&kakfb�YT^[pISIb�N WBh P[b�^W�4n�HK^ D b�ncP[p�N0b�^+JZp D b�H&^ E La^�JZb�x&b�Y}N0JMYZLfnoJMk E kOHKYZx&b�Y�JMPCH&^H��H&^CSÌkfb�NZN�JMPCH&^7p&Y}b�r�UCH&k
JMpD? d H&^CS
JMP[LON_SIb�ÃC^[b�N
� � H&^CSK� � W
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Á b+^[pl¼ S[b�NZnoYZL D bÅP[pl¼:JZp3H&YMYcHK^[x�b�JMP[b;N0LaJMb�N�pKm&��p�^ÑH7x�HKkfk ��� W�h P[b�p�YMb i � W � HK^CS�n�p&YZp&kfkfH&Y E � W ÉÅ¼]Lfkak

D b
JZP[bRnob�^�JZYZH&kTJZp�p�kfN W �-b�JW� HK^=S � SIb�^[pKJZb�JZP[bÄN0b�J;p&m�nop�^��CLOn*JMb�S�NMLÇJZb�N;Lf^�HÑ^[p&^I¿�JMYZLf`�LOHKkunop�^[^[b�n*JMb�S

nop i �=p�^[b�^�J W �-b�J»�&.ÂHK^CS5~�.AS[b�^[p&JMb!JZP[b+NMLaJMb�N�Lf^5��p�^ÄJMP[b+�[YZboÃ[Í�HK^=SÄN0UIÞ6Í�NMLfSIb�Nwp&mTHÌx�H&kak W GFL i LakOHKY
SIb�ÃC^[LaJMLfp&^RP[p&kOS[Nsmtp�Y�� 0 HK^CSK~ 0 W

h p D b�x&Lf^ d ¼}b�n�HK^Âb�ÞÌn�Lab�^�JMk E SIb�JMb�Y i Lf^[b�¼]P[b�JMP[b�Y+HR�CH&LaY+pKm_NMLÇJZb�N!Lf^ � i UCNzJ D b7JMp&x�boJZP[b�Y+p&^/JMPCb

NZH i b4N0LOSIb4pKm ��_ X b�`�b�^RLam2¼sb4SIp&^x� J_½F^[pl¼�¼]PCLfncPRN0LOSIb�JZPCHlJ]LONZg d p&Y i UCNzJ D b4p&^RNMb��CH&YZHKJMb�N0LOSIb�Nup&m �H_ W
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i U[JZHlJZLap�^5�upIn�n�U[YZN D bomtp&YZb i UIJZHKJMLfp&^Ä�)� W {}p&^CNMLOSIb�Y�JMP[b D YcHK^CncPÑp�= ��_ ÙzUCN0J!Hlm JZb�Y�JMP[b i UIJcHlJZLap�^�mtp&Y»�#� W
GFUCncP
H D YcHK^CncP
HKkf¼sH E NBb�ÍFLON0JZN�ß DFE h P[b�p&YZb i � W � d JMP[b�YMb i UCN0J D b�H D YcHK^CncPCLa^[xÅb�SIx�bwp�= � D b�kfpl¼�JMPCbwkOH&N0J

nop�^��CLOn*JZb�SÂNMLÇJZbÌp&^ D pKJMP�NMLOSIb�N4p&m � W �sJ!JZPCHlJ D YZH&^CncP[Lf^[xÄ^[pISIb D pKJZP�N0LaJMb�N���H&^CS0�#�THKYZb7NMboJ4JMp�É W
V E
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{}p&^F`�b�YcN0b�k E�d Lam&�_HK^=S?�#��HKYZbÅp&^(p&�[��p�NMLaJMb6N0LOSIb�N�pKm ��_]d JMPCb�^/HlJwJZP[b6YMb�nop iÅD Lf^CHlJZLap�^�^[pISIb��(p&m ��_]d

p&^Cb��=HKYZb�^�Js^CpFS[b�p&mU�RPCH�N X �¸,u�#�OgsNzJcHlJMb�¿��=HKLfYsp&m X � d É�gsHK^CS�JMPCb4pKJMPCb�Y]�CH&YMb�^�JuPCH�N]NzJcHlJMb�¿��=HKLfY X É�, � g W GFLf^Cn�b
JMPCbÌYMb�nop i+D Lf^CHlJZLap�^Ñ��p&Lf^�JÅS[p�b�N�^[pKJ!pIn�noU[Y D boJz¼sb�b�^Ä�wH&^CS0�#� d JMP[bÌYZb�n�p iÅD La^CH&^�J�^[pISIbO��¼]LfkfkBPCH�`&b;JMPCb
X �¸,�� � g_N0JZHKJMb!�=HKLfYwb�r�UCH&k-JZp�¼]PCHKJwLÇJ�LfN�HlJwJMP[b+�CHKYZb�^�Jwp&mÕ�Ñp&^RJZP[bh��¿�NMLfSIbÅpKm ��_ Wwh PCb�YZbomtp&YZb d JMP[b+^[pISIb�N
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GFp d La^ Ó6X Ò$g2JML i b]¼}b_n�HK^ÌSIb�JMb�Y i La^Cb]LÇm �$H&^CS��)� i UCN0J D buJMp&x�boJZP[b�YBp�^;p�^[b_NMLfSIb]p&m �H_ p�YBp&^ÌNMb��CH&YZHKJMb
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��_ W GFp�La^ Ó6X Ò�� �»� g]JML i b d ¼sbÅn�HK^ÄU[^[LOr�U[b�k E �CHKYMJMLaJMLfp&^RJZP[b!b�kfb i b�^�JcNwp&mÕ� W GFL i LfkOHKYZk E�d ¼sbÅn�H&^ÄboÍ[H i Lf^[b
HK^=S�U[^CLfr�U[b�k E �CHKYMJMLaJMLfp&^
JMP[b4b�kab i b�^�JZN]p&mU� d Lf^ Ó6X Ò�� �O� g}JML i b W

e ^�b�H&ncPÑn�p i �=p�^[b�^�J�� d JMP[b+JML i b+mtp�YwJZP[b;�CHKYMJMLaJMLfp&^�LON Ó6X Ò�� ��� g d HK^=SÄpl`&b�Y�HKkfkÆJMP[b6nop�^[^[b�noJMb�SÑnop i ¿
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X u X ����g«,lu X ����g«,pv X ���ogMguHKYZb X É�,�É�, � g W |wJMPCb�YZ¼]LfNMb d JMPCb!n�H&NMb�N Á É4H&^CS Á � H&YMb�¼sp&YZ½lH D kfb W

�<�Oûx� � ç�é ¸�ó�¹lñ8óFº��-í é ò 7$ít¸�óF·;ê é º 7-í�ëÆóÄêA6�÷3º[ñ�ñ

�]m JZb�Y4JZP[b7NMLÇJZb�N4Lf^ � . ,±� 0 ,¸~ . H&^CS ~ 0 PCH�`�b D b�b�^/LfSIb�^�JMLaÃCb�S d ¼sb;^Cb�b�S(JZpÄx&YZp&U[�(JMP[b i p�^ÑJZP[b7�[YZboÃ[Í

HK^=S3NMUIÞ6Í
NMLfS[b�N WBÁ b4^[pl¼¨boÍ[H i Lf^[b4P[pl¼ � . HK^CS�� 0 n�HK^ D b4Lf^�JMb�YZkfb�H�`&b�S7p�^
JZP[b4�[YZboÃ[Í3N0LOSIb4pKm2x�H&kak � W
�´N E�i6i boJZYMLOn�n�H�N0b�boÍILONzJcNsmtp&YuJZP[b!N0U[Þ;ÍRN0LOSIb W
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e ^
JMP[b4n�H�N0b�JMP=HlJ_HlJ]kfb�H&N0Jup&^[b�pKmb�/.(HK^CSI�/0�HKYZb�^Cp&^I¿Àb i �IJ E�d ¼}b�SIboJZb�Y i La^[b4H6Ú&n�HK^[p�^[LOn�HKk�HKYZYcHK^[x�bo¿
i b�^�JZÚ;p&mb� . H&^CS�� 0 p&^3JMP[b���¿�NMLfSIb�p&m � H&Nsmtp�kakfpl¼_N��

e ^(JZP[bÌp&YcSIb�Y�JZPCHlJ4JZP[b E HKYZb6La^~t X �&0¡g d �[kOH&n�b;b�H&ncP/N0LaJMbaþ�La^ �&0 X N0p i b�¼]P[b�YZb�g D b�kfpl¼ JZP[b

�[YMb�`FLap�UCNs�[kfH�nob�S
NMLÇJZb�mtYMp i t X �&0¡g d HK^CS3L i;i b�SILfHKJMb�k E H D pl`�b�JMP[b4kfpl¼}b�NzJ�N�|4NMLÇJZb�Nup&mb�&. W

h P[LON+n�YMb�HlJZb�NÅH&^�HKYZYcHK^[x�b i b�^�J!pKm»� . H&^CSÚ� 0 JMPCHKJ;LON+n�p&^CNMLONzJZb�^�J+¼]LaJMP�JMP[bRnop�^��CLOn*JZN�� . HK^CSÚ� 0
HKYZb4Lf^�`�p&kf`&b�SR¼]LÇJZP Wwh p D U[LfkfSÄJMP[b+x�HKkfk d mtp&Y�b�H�ncPRNMLaJMbÅp�^�H7NMLfSIb+pKm¡HÌx�HKkfk d noYZb�HlJZbÅHK^Äb�SIx&bÅkfH D b�kab�SÄ¼]LÇJZP

JMP=HlJ_N0LaJMb W {}p&^[^[b�n*JsJMP[b�b�SIx&b�NsNMb�YZLOHKkfk E mtYZp i kfbom JuJMp;YMLfx&P�J]HK^CS�La^=N0b�Y0J]HÅ^CpFS[b�HKJ}JZP[b�La^�JMb�YZNMb�noJMLfp&^
pKm-Jz¼sp

NMLÇJZb�N W�h PCb�^RH&S[S3HÅ^CpFS[b�H&^CS3H+SIU i;i+E b�S[x&b X ¼]LÇJZP[p&U[J]H&^ E N0LaJMb�kOH D b�kONZgTJMp+JMPCb4kfH�NzJub�SIx�b�Lf^
JMPCHKJup�YZS[b�Y W

�2La^=HKkfk E�d noYZb�HlJZb+H3nop�HKkfb�NZnob�^�Jw^CpFS[bhÖ�HK^CS(nop�^[^[b�noJ�LaJ�JMp
JMP[b;b�SIx�b�N�mtp&Y�uf��HK^=S<ub��p�^Ñb�H&ncPÑNMLfS[b W �_kONMp
noYZb�HKJMb4H;YMb�nop iÅD Lf^CHlJZLap�^�^[pISIb.��H&^CS3nop&^C^[b�noJ]JMP[b!SIU i;i+E b�S[x&b�N]HKJ]JMP[b4b�^CS3pKm2b�H&ncPRNMLfSIb�JZp�� W

h P[b¡x�HKkfklJMPFUCN-mtp&Y i b�S�LON-^[p&J E b�JÆnop i �Ckab�JMb WÆÁ bT^[b�b�S�JMpwNM�=b�noLam E pKJMPCb�Y-x�HKkfkfN-H&^CS�JMYZb�b�N-p&mFUC^Cnop�^��CLOn*JMb�S

NMLÇJZb�NsJMP=HlJ_PCH&^[x6p�=Ñp&m$JMPCb!SIL-=�b�YZb�^�J D YcHK^=ncP[La^Cx+b�SIx&b�NupKm9� WIÁ b4¼]Lfkak$boÍ[H i Lf^[b�JMP[b i kOHlJMb�Y]p&^ W

�[p�kakfpl¼]Lf^[x;H&YMb�JZP[b4p D NMb�YZ`lHlJZLap�^CNTp�^R¼]P[b�YZb�^[pISIb�N]H&^CS D YZH&^CncP[Lf^[x;b�SIx�b�NupIn�n�U[Y]p&^Rj W

e ^CN0b�Y0J�HÌ^[pISIb+H&^CSÄH D YZH&^CncP[Lf^[xÌb�SIx�b!p�=/pKm �ØD boJz¼sb�b�^ÑHK^ E nop�^CN0b�noUIJZLa`�b4�CHKLfYwp&mTN0LaJMb�N23',{4
X ¼]P[b�YMb�3�pIn�n�U[YZN D bomtp�YMb�4¡p�^ � g}U[^Ckab�NMN�3�LONuLa^K��HK^CS�4TLONuLa^K� W e m
3�LONuLf^���HK^CS84TLONuLf^�� d
JMP[b�^�JZP[b�YZb i UCN0J D b!H6NMLÇJZb��ÄLa^M� D b�kapl¼�4 W e ^CN0b�Y0J_H;^[pISIb!H&^CS
H D YcHK^=ncP[La^Cx+b�SIx&b D boJz¼sb�b�^
3�H&^CSD4BLamÆHK^=SÌp&^[k E LÇm-JZP[b�YZbwLONsHÅNMb�r�U[b�^=nobwLf^I| JZPCHlJsPCH&N�É d � d � mtp&YE3',�4«,{� W�h P[LONT¼]Lfkak�noYZb�HKJMb
H D YcHK^CncP[Lf^[x7b�SIx&b D b�Jz¼}b�b�^�b�`&b�Y E nop&^=N0b�noUIJZLa`�b!�CHKLfY�pKmTNMLÇJZb�N�3�,{4uLÇm}H&^CSÄp�^[k E Lam¡JMP[b�YMb+LfN�HK^
3�,{4T�CH&LaY4É d � Lf^3NMp i b4NMb�r�U[b�^=nob�pKmÕ| W �_kON0p d La^=N0b�Y0J_H;^[pISIb!HK^=S
H D YcHK^CncPCLa^[x6b�SIx&b�p�=�p&m �
D b�kapl¼�JMP[b4kOH&N0J_N0LaJMb4p�^�� d[D UIJwH D pl`&b�JMP[b4YZb�n�p i+D La^=HlJMLfp&^
^[pISIb�mtp&Y � W

�]m JZb�YsJMPCb�H&kax�p&YZLÇJZP i�D U[LfkfS[NuHÅx�HKkfkfb�SÌJZYMb�b d ¼sbw^[b�b�S7^CpKJuboÍI�[kfLfn�LÇJZk EÌi HK½�b_JZP[b�H D pl`�b�ncP[b�nc½IN¡mtp�Y}b�H&ncP

x�H&kak W e ^CN0JMb�H&S d ¼sb�n�H&^���b�YMmtp&Y i H&^�pl`&b�YZH&kak�JZb�N0JÅJMp(`&b�YMLam E Lam]JMPCb�x&b�^[b�YcHlJZb�S/x�HKkfkab�SAJMYZb�b i HlJcncP[b�NÅJMPCb

Lf^[�[UIJ+SCHlJZH W e muJMPCHKJ!LfN4JMYZU[b d JMP[b�^AJMP[b�H D pl`�bÌnop&^=SILÇJZLap�^CN�¼]LfkaksHKUIJZp i HlJZLfn�HKkfk E�D b�NZHlJZLfN0ÃCb�SASIU[b7JMpRJMPCb

^CHKJMU[YZb�pKm2JMP[b!n�p iÅD La^CHKJMp�YMLOn�N}La^F`�p&kf`&b�S W

Á b�PCH�`�bwJZPFUCNsp D NMb�YZ`&b�S6JMPCHKJ}JZP[b�YZb4HKYZb�HKJ i p�N0J � SIL³=�b�YZb�^�J]¼sH E N}La^3¼]P[LOncP
H+x�HKkfk�n�HK^ D b4H&YMYcHK^[x�b�S

mtp&Y�HK^ E nop�^[^[b�n*JMb�SÅn�p i �=p�^[b�^�J¡{ W �wkfNMp d JZP[buHKYZYZH&^[x&b i b�^�J$pKm[p�^[b}x�HKkfk�LONÆLa^CS[b���b�^CSIb�^�J�p&m=HK^CpKJMPCb�Y W$h PFUCN d
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JMPCb_JMp&JZH&kC^FU iÅD b�Y}pKm���p�NZN0L D kfb_x�H&kakfb�SF¿�JMYZb�b�N2mtp&Y�| LONBJZP[b_�[YZpISIUCnoJ}pKm�JZP[b_^FU iÅD b�Y}pKm-¼uH E N�La^7¼]PCLfncPÌb�H&ncP

x�H&kak-n�HK^ D b!H&YMYcHK^Cx&b�S W

� à�á+âÄâRä�Ysã�Z�âK` ãb]Rä lnj�_o_oå Z�â j l j�_c_oä}VIp[ãUTBä_ä

~_pl¼:¼sb4boÍI�[kOHKLf^ÄP[pl¼�JZp7nop�^[^[b�noJ_JMPCb!x�H&kakONsJMp�x&boJZP[b�YwLa^�JMp
HÌN0Lf^[x&kfb4x�H&kakfb�SI¿�JZYMb�b W �$boJ�á D bÅH6�CHKYMJMLOnoUCkfH&Y

x�H&kakfb�SI¿�JZYMb�bwmtp�Y!| H&^CS3kab�J � H&^CS � � D b�Jz¼}pÌx�HKkfkfNsLf^�á W ��HKkfk � LfN]H&^RÚ�HK^Cn�b�N0JMp�YZÚÅpKmBH6x�HKkfk � � Lf^Má¨Lam
JMPCb�YZb�LON}H;SILfYMb�n*JZb�S7�=HlJMP�La^�á mtp&YuNMp i bw^[pISIb�p&^ � JMp+JMPCb�n�p�HKkfb�NZnob�^�JT^[pISIb�pKm � � W e mÆ^[b�LÇJZP[b�Yux�HKkfk=LON}H&^
HK^=nob�N0JMp�Y_pKmBb�H&ncPÄpKJZP[b�Y d JMP[b�^�¼}b+NMH E JMPCHKJwJMPCb E HKYZb!ÚKLf^Cnop i �CHKYcH D kfb�Ú Wsh PCb+HKkfx&p�YMLaJMP i JMp
nop&^C^[b�noJwJMPCb

x�H&kakON]¼]LfkakÆÃCYcNzJ�SIb�SIU=nob!JZP[b+H&^Cnob�NzJZY E YMb�kfHKJMLfp&^CN D b�Jz¼}b�b�^Ä�CH&LaYcN_p&mBx�HKkfkON W]Á bÅ¼]Lfkak2N0b�b!JZPCHlJ_JZP[b+H&^Cnob�NzJZY E

YZb�kOHlJMLfp&^=NsH&YMb�Lf^F`�H&YMLOHK^�Jupl`&b�YuH&kak-JMP[b4x�HKkfkab�SF¿�JZYMb�b�NTmtp&Y}| W

GFLf^Cnob�á:LfN]H;�CH&Y0JZLfn�U[kOHKYux�H&kakfb�SF¿�JMYZb�b�mtp&Y}| d JZP[b!HKYZYcHK^[x�b i b�^�J}p&m2NMLÇJZb�N]p�^ � HK^=S � �-LfN]SIb�JMb�Y i Lf^[b�S W
e ^6JMP=HlJ}H&YMYcHK^[x�b i b�^�J d kab�Jqu � HK^CSDu � D b]JMPCb]ÃCYcNzJ}NMLaJMb�N¡p&^6JMPCb}� HK^CSW~ANMLfSIb�N¡YZb�NM�=b�n*JZLa`�b�k E p&^ � W v�boÃC^Cb
u@�� HK^CS�u@�� NML i LfkfH&YMk E mtp�Y � � W �wNZN0U i b d ¼]LaJMP[p�UIJ�kfp�NZN]pKmBx�b�^[b�YZH&kaLaJ E&d JZPCHlJ�u � HK^CS�u@�� b�ÍFLON0J Wuh P[bÅHK^=HKk E NMLON
LONwN E�i6i boJZYMLOn�mtp&Y_JMP[b!p&JMP[b�Y]JMPCYMb�bÅnop iÅD Lf^CHlJZLap�^CN d p&^[b4p&mB¼]P[LfncP i UCN0J_boÍILfN0J W �wkfNMp d kfboJ!�±,µþ D bÅH6�CH&LaYwpKm

NMLÇJZb�N_p�^ � JMPCHKJ�nop�^��CLOn*Jw¼]LaJMPÄb�H&ncPRpKJZP[b�Y W ~wpKJZb4JMPCHKJ�HKJ]JMP[b+YMb�nop i+D Lf^CHlJZLap�^
^[pISIb!mtp&Y �6d JMP[b+NzJcHlJMbÅpKm

HlJ�kab�H&N0Jwp&^Cb!pKmÕ�sp&Y�þ�LONwNMboJ�JMp�É d NZH E � W ~_pKJZb4JMP=HlJ!� i Lfx&P�J D bJuf�Ìp&Y�ub� W GFL i LakOHKYZk E�d JZP[b�YZbÅLONwH�N0LaJMbh�)�
JMP=HlJ_PCH�N]NzJcHlJMb6É!HKJsJZP[b4YZb�nop iÅD Lf^CHKJMLfp&^�^CpFS[b�mtp&Y � � W

~_pl¼ kfboJ�� � D b4HK^ E YMpl¼ p&mU| ¼]LaJMPRH7É�La^3nop&kfU i ^%u �� X JZP[b�YZb i UCN0J D b�p&^[b�N0Lf^Cn�b�u �� LfNsLf^�`�p&kf`&b�S6La^3H
nop�^��CLOn*J*g W e m � LfN_H&^3H&^Cnob�NzJZp&Y]p&m � ��JMP[b�^���� i UCNzJ_P=H�`&b4H3É4La^ÄHlJ_kfb�H�NzJ]p�^[b4pKm2JMP[b!n�p&kfU i ^CNumtp�Y�u � ,pu �
p&Y�� W GFL i LakOHKYZk E&d kfboJ>� D bÌHK^ E YZpl¼ pKm�| ¼]LÇJZPAHAÉ;La^/nop�kaU i ^"u � W e m � ��LON�H&^(H&^Cnob�NzJZp&Y�pKm � JMP[b�^~�
i U=NzJ]PCH�`�b�H3É�La^RHlJ]kfb�H�NzJ]p&^Cb�p&m$JZP[b!nop�kaU i ^CNsmtp�Y�u@�� ,pu@�� p&Y��#� W GFp � HK^CS � �-H&YMb�La^=nop i �CH&YZH D kfb�Lam2H&^CS
p&^Ck E Lam�^[b�LaJMP[b�Y_pKmÆJMP[b�N0b!n�p&^CS[LÇJZLap�^CNuP[p&kOS
mtp&Y]YZpl¼_N�� � H&^CS�� W

�]m JZb�YuJZP[b�La^[LaJMLOHKk��CYMb��[YMpIn�b�NZN0Lf^[xÅp&mU| H&^CS�n�p&kfkab�n*JZLa^[x;Lf^Imtp&Y i HlJMLfp&^3Lf^3H&�[�[YZp&�[YZLfHKJMb�S[HlJcH+N0JMYZUCn*JZU[YZb�N d

YZpl¼_Nq���=H&^CS%��n�H&^ D b�mtp&UC^CSÌLf^
nop�^CN0JZHK^�J}JML i b d HK^CS�La^�n�p&^CN0JZH&^�JTJML i b�¼sb�n�HK^�ncPCb�nc½;JMP[p�N0b X U[��JMp;N0LaÍCg
b�^�JZYMLfb�NTLa^ÌYZpl¼_N1���=H&^CS�� W GFpÅLa^�n�p&^CN0JZH&^�JBJML i b�¼}b�n�HK^7S[boJMb�Y i Lf^[bw¼]PCboJMPCb�Y � H&^CS � �=HKYZbwnop i �CHKYcH D kfb
p&Y�^[p&J W e m�n�p i �CH&YZH D kab d JMP[b�^6¼}buPCH�`�bTmtp�U[^CS6H�YMpl¼�¼]PCLfncP;PCH&NBH;ÉsLa^ÌH�nop�kaU i ^�?wmtp&YBH�N0LaJMbuJZPCHlJ¡HK�C�=b�HKYcN
p&^ � HK^=S3HRÉ�Lf^�HÌnop�kaU i ^[?���mtp�YwHÌN0LaJMb�JZPCHlJwH&�[��b�HKYcNup&^ � � W}h P=HlJ i b�H&^CNuJMP=HlJ]JMPCb�YZb4LfN_H6�=HlJMP3mtYZp i



� Î

JMPCb�YZpFpKJspKm�á�JMPCHKJu�=H&NZN0b�N¡JZP[YMp�U[x&P D p&JMP
JMP[b�b�SIx&b�NT¼]P[b�YMb�NMLÇJZb�N$?ÅH&^CS�? � i UIJZHKJMb W�Á b4nokOHKL i JMPCHKJ � LfN

HK^ÄH&^Cnob�NzJZp&YupKm � ��Lam�H&^CS3p&^[k E Lam�JMP[b!NMLÇJZbH?ÅP=H&N]N0JMYZLfnoJMk E�i p&YZb6É�� NuLa^RLaJZN_n�p&kfU i ^
JZPCHK^ÄSIpFb�N]N0LaJMbH?�� W¡h p
NMb�b_JZP[LON d ^[p&JMbwÃCYZN0JsJMPCHKJ DFE �-b i;i H � W É d N0LaJMb�?!H&�[�=b�HKYcN D bomtp�YMb�?���p&^7JZP[b��CHlJZP�LamÆHK^CS7p&^[k E LÇm2N0LaJMb�?4PCH�N
H7É�La^
b�`�b�Y E YZpl¼�¼]P[b�YZb�NMLÇJZb2?���PCH�N}H�É WBy p�YMb�pl`&b�Y d mtp�YsH&^ E n�p&^��CLOn*JZb�S7NMLaJMb�p&^�HÅx�HKkfk d JZP[b�YZb i UCN0J D b�HKJ
kfb�H&N0JwJz¼sp�^CpFS[b�N�p&^ÄJZPCHlJ�x�H&kak2¼]P[b�YMb+JMPCHKJ�NMLaJMbÅP=H&N�NzJcHlJZb�É d NMp
H�JMLfbÅmtp�YwJZP[b;kfH&YMx�b�N0Jw^FU iÅD b�Y�pKm�É�� NwLf^

nop�kaU i ^=NE?+H&^CS8?��-LfN]^CpKJ_��p�NZN0L D kfb WBË b�^Cnob d
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� x�H&kak � LON_n�HKkfkab�S�JZP[bÅÚ&L i6i b�SILOHlJZbÅHK^=nob�N0JMp�YZÚ+pKmBH6x�H&kak � �-Lf^Ká:Lam � LfN_H&^ÄHK^Cn�b�N0JMp&Y]p&m � �-HK^=S
^Cp
SIb�NMn�b�^CS[H&^�J�p&m � LON4HK^AHK^Cn�b�N0JMp�Y�p&m � � W QT`&b�Y E x�H&kak�Lf^5á JZPCHlJ4PCH�N�HK^(H&^Cnob�NzJZp&Y�Lf^Äá d PCH�N4HK^(U[^[LOr�UCb
L i;i b�SILfHKJMbÑH&^Cnob�NzJZp&Y d H&^CS�JMP[b(HK^Cn�b�N0JMp&YÌYZb�kOHlJZLap�^�n�p i �[UIJZb�S H D pl`�b3LONÌJZP[bRJMYcHK^=N0LaJMLf`&b�n�kap�N0U[YZbRpKm�JMPCb

L i;i b�SILfHKJMbwH&^Cnob�NzJZp&YBYZb�kOHlJZLap�^ W2Ë b�^Cn�b d x&Lf`&b�^6H�ÃCÍFb�SÌHKYZYZH&^[x&b i b�^�J2p&m�JMP[bwNMLaJMb�NTp&^6b�H�ncP6x�HKkfk d JMp!ÃC^CS;JMPCb

L i;i b�SILfHKJMbÅH&^Cnob�NzJZp&Y X LÇm¡HK^ E gspKm�b�H�ncPRx�HKkfk d ¼}b�Ã=^CS
JMP[b4JZYZH&^CNMLÇJZLa`�bo¿ÀYMb�SIUCn*JZLap�^
p&mÆJZP[bÅH&^Cnob�NzJZp&Y]YZb�kOHlJMLfp&^ W

h P[LON_n�H&^ D b!SIp�^[b�La^ Ó6X Ò � g}JML i b D b�n�H&UCN0b�b�H&ncP3x�HKkfk�PCH�N]HK^3U[^[LOr�UCb4L i6i b�SILOHlJZb!HK^Cn�b�N0JMp�Y W

h P[LONÌLOSIb�^�JMLaÃCb�N6mtp&Y7b�H&ncP�x�H&kak � � d LaJZN7L i6i b�SILOHlJZb�HK^Cn�b�N0JMp&Y � Lf^:á d p&Y�SIb�JMb�Y i Lf^[b�N6JZPCHlJ � �_PCH�N
^[pAHK^Cn�b�N0JMp&Y W GFLa^=nob�¼sbRHKYZb7Lax�^[p&YZLf^[x�U[^Cn�p&^��=LfnoJMb�S�N0LaJMb�N d b�`&b�Y E NMLÇJZb3H&�[�=b�HKYcN!p�^�N0p i b�x�H&kak d NMpÑLf^ á

H3x�H&kakBLON!nop�^[^[b�n*JMb�S(JMpRLÇJcN4L i;i b�SILfHKJMb7H&^Cnob�NzJZp&Y DFE HÄNMLa^[x�kab6b�SIx&b X YcHlJZP[b�Y�JZPCHK^ÂH3�CHKJMP=g W e m � LON�JMPCb

L i;i b�SILfHKJMb]HK^=nob�N0JMp�Y�pKm � � d ¼}bu^[b�Í�JB¼uHK^�J�JMp4SIb�JMb�Y i La^Cb}JZP[b]N0��b�n�LÇÃ�nu^[pISIb d n�HKkfkILÇJÕ� X � , � �Og d p�^ � ¼]P[LOncP
LON]nop&^C^[b�noJMb�S DFE H6NMLa^[x�kab�b�SIx&b�JZp+JZP[b!nop�HKkfb�NZnob�^�Ju^[pISIb4p&m � ��Lf^Ká W

�-b�J��¸,¤þ D b�H!nop�^��CLOn*JMLf^[x!�=HKLfYTp&^ � H&^CSÌkfboJ1t D b�H!NMb�r�U[b�^Cnob_Lf^z| ¼]LÇJZP�H6É]mtp�Yqu@�� p&Y$u@�� W2Á bwn�kfH&L i
JMP=HlJ�JMP[b � à É+NzJcHlJMb;pKmBJZP[b��±,µþ
�CHKLfY�HKJ�YZb�n�p iÅD La^CHKJMLfp&^Ä^[pISIbh�(p&m � LON_mtp�U[^CS(HlJ�^Cp�pKJZP[b�Y�^[pISIb+p&^ � W

Ë b�^Cnob»� X � , � �fgTLON}^CpFS[b!�RLamÆHK^CS�p&^[k E Lam/t´PCH�NTJZP[b�NMH i b � à ÉwN0JZHlJZbwmtp�Y��±,µþÅJMPCHKJsLON}mtp&U[^CS3HlJ�� W e mÆJMPCHKJ

SIb�JMb�Y i La^=HlJMLfp&^7ÃC^CS[NTJMPCHKJ&� X � , � �OgBLONT^[p&J&� d JZP[b�^8t i UCN0J}PCH�`�bwH7É_mtp&YsboÍ[H&noJMk E p�^[b_pKm/u � p�Yqu � d ¼]P[LOncP
LOSIb�^�JMLaÃCb�NBJMPCb�NMLfSIbwpKm � JMPCHKJ&� X � , � �Og�LfN}p&^ WÆÁ b_JZP[b�^Ì¼uHKkf½ÅmtYZp i JMPCbwnop�HKkfb�NZnob�^�J¡^[pISIb�pKm � HKkfp&^Cx�JMPCHKJ

NMLfSIb�U[^�JMLfk}b�LÇJZP[b�Y+b�^Cn�p&U[^�JMb�YMLf^[xRJZP[b�b�SIx&bz�
Lf^�JZpÄJMPCb7YMb�nop iÅD Lf^CHlJZLap�^/^[pISIb d p&Y+b�^Cn�p&U[^�JZb�YZLa^[xRJZP[bÌÃCYcN0J

b�S[x&bO�7nop�^�JcHKLf^[Lf^[x3HRNMLÇJZbO�_N0UCncP(JMP=HlJHtÖPCH�N�NzJcHlJMb � mtp&Y.� W ~wpISIb�� X � , � �fg�LON�JMP[b6^[pISIb6L i;i b�SILfHKJMb�k E
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H D pl`&buJZP[b�P[b�H�S6pKm-b�S[x&b}� W GFLf^Cnob�b�H&ncPÌp&m�JMP[b Ó6X Ò$g}N0LaJMb�N¡LONTp�^�HlJ i p�NzJsp&^[bwx�HKkfk d JZP[b_JZpKJZH&kCJZL i bwJMp!Ã=^CS

HKkfk�JMPCb�NMb4^[pISIb�NuLON Ó6X Ò$g W

Á b;kfboJ�áI�2S[b�^[p&JMb;JMP[b7NMboJ4p&msSILfx&YcHK�[P=N�S[boJMb�Y i Lf^[b�SÑJMp3JZP[LfN!�=p�La^�J d L W b W d b�H&ncP(n�p&^CNMLONzJZLa^[xRp&msHKkfk�JMPCb
HKYZYcHK^[x�b�S+x�HKkfkONTnop�^[^[b�n*JMb�S DFE JZP[bwL i6i b�SILOHlJZb�HK^=nob�N0JMY E b�SIx&b�N W�Á P[b�^ÌJMPCb�YZb_LfN i p&YZb]JMP=HK^Ìp&^Cbwx�H&kak=¼]LÇJZP

^[pÅH&^Cnob�NzJZp&Y d ¼sb]PCH�`&b_H�mtp�YMb�NzJ¡p&m�x�HKkfkON W2h P[bwSIL³=�b�YMb�^�J}HKYZYZH&^[x&b i b�^�JZN�p&m�NMLaJMb�N¡p&^7H�x�H&kak i b�YZb�k E ��b�Y i UIJZb

JMPCb_�=p�N0LaJMLfp&^=N¡pKm�JZP[b_^[pISIb�NTHK^=SÅJZP[b D YZH&^CncP[Lf^[x�b�SIx�b�NTHKJ0JcH&ncP[b�SÅJZp4JMPCb i WBh P[LfN}nokfb�H&YMk E SIpFb�NB^[pKJsncPCHK^[x�b

JMPCb�H&^Cnob�NzJZY E H&^CS7L i6i b�SILOHlJMb�HK^=nob�N0JMY E YMb�kfHKJMLfp&^CN WBh P[b�YZbomtp�YMb d ¼sb�n�HK^
UCNMb�H&^ E ��b�Y i LÇJMJMb�S3HKYZYcHK^[x�b i b�^�J

pKm2JMPCb!N0LaJMb�Nup&^
JMP[b4x�HKkfkfNsJZp6S[boJMb�Y i Lf^[b.á���H&^CS
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h P[b�p&YZb i Î W � LfNwH+YZb��=b�n*JZLap�^
p&m$JZP[b!ÚKb�NMNMb�^�JMLOHKk�U[^CLfr�U[b�^[b�NZNMÚ;p&mÆJZP[b4x�H&kakfb�SF¿�JMYZb�b�N}JMPCHKJwSIb�YZLa`�b�| W
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�[UCY0JZP[b�Y d LamwJMPCb�YZb
LON6H�x�H&kakfb�SI¿�JZYMb�b7mtp&YW| d H&^ E áI�sS[boJMb�Y i Lf^[b�S�HlJ;JMP[LON;�=p�La^�J7n�H&^ D b
b�ÍFJMb�^=SIb�S�JMp/H
x�H&kakfb�SI¿�JZYMb�b7mtp&Yz| dTD�E �[kfH�noLf^[x(JMP[bRU[^Cn�p&^��=LfnoJMb�S�NMLÇJZb�N6p&^�b�SIx�b�N;pKm»á�� D b�Jz¼}b�b�^�x�H&kakON d HK^CS��=p�NMNML D k E
H&SCSILa^Cx;^Cb�¼:b�SIx�b�N]nop�^�JZHKLf^[Lf^[x;U[^Cnop�^��CLOn*JZb�SRN0LaJMb�N d p&Yu^[b�¼:b�S[x&b�Nukfb�H�SILf^[x;JMp6kab�H�`&b�N W
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h p6ÃC^[LON0PÄnop�^CN0JMYZUCn*JZLa^[x6JZP[b!x�HKkfkab�SF¿�JZYMb�bwmtp�Y!| d ¼sb i UCN0J�H�S[S3La^3JMPCb!U[^Cn�p&^��CLOn*JZb�SRNMLÇJZb�N d HK^=S
�CkfH�nob�JMPCb

NMb�r�U[b�^=nob�N_pKm�| HlJ_JZP[b!kfb�H�`&b�N d �=p�NMNML D k E H&S[S[La^[x7H�S[SILaJMLfp&^CH&k-JZYMb�b!b�SIx�b�N]p�UIJZNMLOSIb!pKm¡H&^ E x�H&kakON WsÁ bÅ^[pl¼

kfp�p�½�HlJuJZP[b!nop�^CNzJZYMU=n*JMLfp&^3Lf^RS[boJZH&Lak W
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á��-n�p&^CNMLONzJcN_p&^Ck E pKm¡H6mtp&YZb�N0Jwp&m�x�HKkfkfNwHK^CSÄH�n�nop�U[^�JZNumtp�YwHKkfk-JZP[bÅn�p&^��CLOn*JZb�SÄNMLÇJZb�NwLa^Ä| W]Ë pl¼}b�`&b�Y d JMPCb�YZb
nop�U[kOS D bÅNMp i b4U[^=nop&^
�CLfnoJMb�SÄN0LaJMb�N_Lf^5| Lf^RJMPCb!x�H&kakfb�SF¿�JMYZb�b.á:JZPCHlJ_mtp�Y i HÌ��b�YMmtb�n*J��[P E kfp&x�b�^ E á@�s^[b�H&Y
JMPCbÄYMpFpKJÌp&m»á�JMpÂ¼]P[LOncP�b�H&ncP�pKm�JMPCbÄx�HKkfkumtp&YZb�N0JZNÌH&YMbÄHKJ0JZH�ncP[b�S W�h p D U[LfkOS á�� d ¼}bR^[b�b�S�JMPCb�N0b�J7pKm
NMb�r�U[b�^=nob�N�~��TJZPCHlJwSIb�ÃC^[b4LaJ W ~_pKJZb�JMPCHKJwLf^3b�`&b�Y E NMb�r�U[b�^CnobH��C?~@� d HKkfk�JMP[bÅn�p&^��=LfnoJMb�SRNMLÇJZb�N_H&YMb4NMboJ]JZp
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� W]h P[LON_LONuJZYMU[b D b�n�HKU=N0b4JZP[b�YZbÅH&YMb4^[pÌx�HKkfkfN_p&Y_�CH&Y0JcN_p&m�x�HKkfkfNup�^RJMP[b+�CHlJZPRmtYMp i JZP[bÅYZpFpKJ]JMp8� WsÁ LÇJZP
JMPCb7HK�[�[YZp&�CYMLOHlJZb+S[HKJZHRNzJZYMU=n*JMUCYMb�N d ¼sbÌn�HK^(ÃC^CS+~@�_Lf^ Ó6X Ô3Ò � g�¿�JZL i b W \�N0Lf^[x3JMPCb6H&kax�p&YZLÇJZP i Lf^�ÈaÉ Ê d ¼sb

JMPCb�^�n�p&^CN0JMYZUCn*JuH4��b�YMmtb�n*Ju�[P E kap�x&b�^ E La^ Ó6X Ô3Ò$gÀ¿�JML i b�mtp&YTJMP[b�NMb�r�U[b�^=nob�NTLa^�~@� W�h PFUCN d La^ Ó6X Ô3Ò � g�¿�JZL i b d
¼sbwn�H&^6n�p&^CN0JMYZUCnoJ�á@� W á@�Æ^Cpl¼�P=H&NB^[pISIb�NTn�p&YZYMb�N0��p&^CS[La^[x�JZpÅN0LaJMb i UIJcHlJMLfp&^=NTHK^=S D YZH&^CncP[Lf^[x4b�SIx�b�N D b�kfpl¼
JMPCp�NMb�^CpFS[b�N]¼]LaJMPRkfb�H�`&b�Nunop&YZYZb�NM�=p�^CSILf^[x!JZp7N0b�r�UCb�^Cn�b�NuLf^M~�� W

~_p&JMb;JMP=HlJ�JMP[b�YMbÌn�p&U[kOS/NzJZLakfk D b7NMp i b;U[^Cn�p&^��CLOn*JZb�S/NMLÇJZb�N�Lf^0á �_D YZH&^CncP[Lf^[x
p�=�pKms^[pISIb�N�Lf^+á � JMPCHKJ
PCH�`�b4^[pKJ E boJ D b�b�^ÑSILONZnopl`&b�YMb�S Wuh P[LfN�PCH&�[�=b�^CN_¼]PCb�^ÄJZP[b�YZb!LONw^[p
N0b�r�UCb�^Cn�b!La^Ñ¼]P[LfncPRJZP[bÅUC^Cnop�^��CLOn*JMb�S

NMLÇJZbÅLONÅÉ;HK^CS�H&kak2pKJZP[b�Y�nop�^��CLOn*JMb�S�NMLÇJZb�N�HKYZb � W�h P[b E ¼]Lfkak D b+SILONMn�pl`&b�YMb�S
¼]PCb�^(HÌJMYZb�bÅp&m¡x�H&kakON_Lf^5á��$LfN
H&SCSIb�S�JMp�á@�TH�NuboÍI�[kOHKLf^[b�S3Lf^�JZP[b!N0b�n*JZLap�^ D b�kfpl¼ W
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Q¡`�b�Y E JZYMb�bwpKm�x�HKkfkfNTLa^ÌJZP[bwx�HKkfkCmtp�YMb�NzJ&á�� i UCNzJ D b�nop�^[^[b�noJMb�S6JMp�á � W e ^7�CH&Y0JZLfn�U[kfH&Y d JMP[b�nop�HKkfb�NZnob�^�J¡^CpFS[b
Ö�pKm}JMP[bM� YMpFp&Jo��x�H&kak�Lf^/b�`&b�Y E JZYMb�b6pKmux�HKkfkON i UCN0J D b7nop�^[^[b�n*JMb�S�JZp�H3^[pISIb6La^+á@�_¼]LaJMP/pKJZP[b�Y���p�NZN0L D kfb
b�S[x&b�N!mtp&Y+U[^Cnop�^��CLOn*JZb�SÂNMLÇJZb�N D boJz¼sb�b�^ÂJMPCb i W�Á b�SIboJcHKLfk}PCpl¼ JZp(H&SCSAJMP[bÄ� YZpFpKJo�$x�HKkfkTp&m_HÄ�CHKYMJMLOnoUCkfH&Y

JMYZb�b�p&m2x�HKkfkfNsJZp�á@� W¡h P[LON i U=NzJ D b!SIp&^Cb�YZb���b�HKJMb�SIk E mtp&Y]b�`�b�Y E x�H&kakfb�S�JMYZb�b�Lf^3JMP[b�mtp�YMb�NzJ WBÁ b4�[YZpl`&b�JMPCb
mtp&kfkfpl¼]La^[x6UCNMbomtUCk-kab i6i H W
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î�¹lê-êA6�e ^3H+x�H&kakfb�S6JZYMb�b!á d kfboJuJZP[b�b�SIx&b D YcHK^CncPCLa^[x+L i6i b�S[LfHKJMb�k E7D b�kfpl¼�H;N0LaJMb�� H¹� D b4nop�^[^[b�n*JMb�SÌJZp

JMPCb_nop�H&kab�NMn�b�^�JB^[pISIb.� ¼.�KpKm�H�x�H&kak � W �-b�JÕ�9CK�9�uHK^=S�þKCM�I� D buJz¼}p4n�p&^��CLOn*JZLa^Cx!N0LaJMb�NBLa^ � W �ÆH&^CS�þ!n�H&^
D bÅHKYZYZH&^[x&b�S7Lf^Äp&^[b4p&mÆJZP[b4JZP[YMb�b4�=p�NMNML D kabÅ¼sH E NuH&N_NMP[pl¼]^RLf^RÃCx&U[YZb�Î W GFU[�[��p�NMb��}H&^CS�þ�H&YMb4H&YMYcHK^[x�b�S

H&N�Lf^ Á É W �wN���b�Y h PCb�p&YZb i � W � d JMPCb�YZb i UCN0J D b7HlJ4kfb�H�NzJ4p&^Cb6NMb�r�U[b�^Cnob D b�kfpl¼ b�H&ncPÑp&m&�wH&^CSMþ W �wkak

NMb�r�U[b�^=nob�N D b�kapl¼ ��PCH�`�b_N0LaJMb�N��BHK^=SD�;NMboJ}JMp7É D UIJs¼]LÇJZP�N0LaJMb�þ;N0b�JTJMp � W GFL i LfkOHKYZk E�d H&kak�N0b�r�UCb�^Cn�b�N D b�kfpl¼
þ+PCH�`&b�N0LaJMb�NÕ�BHK^CS��;NMboJ}JMp7É D UIJs¼]LÇJZP
NMLÇJZb}��N0b�JTJMp � W �_kfk�N0b�r�UCb�^Cn�b�N D b�kfpl¼�JMPCbwYZb�nop iÅD Lf^CHKJMLfp&^Ì^[pISIb!�
nop�^�JMYZL D U[JMb4JZpÌJMP[bD`(a�c3nop�U[^�JwpKm¡HKkfk-JZP[b!JZP[YZb�bÅNMLÇJZb�N W_h PFUCN2`(a�c�dp��g>�G`(a�c�dfe�g!HK^CS�`ba�c�dl��g5��`(a�cBdlk�g W
V UIJ_N0UC�[�=p�N0b��TH&^CShþ�HKYZb�H&YMYcHK^Cx&b�SÌH�NuLa^[� � W �wkak$NMb�r�U[b�^Cnob�N D b�kapl¼rþ7PCH�`&b�N0LaJMb�NE�7HK^=S�þÌNMboJuJZp3É D UIJ
¼]LaJMP7NMLÇJZb
�2NMboJBJZp � W �_kfk=NMb�r�U[b�^=nob�N D b�kapl¼ � Í �KP=H�`&b_NMLÇJZb�N��+HK^CSO�2N0b�JBJMp7É D U[JT¼]LÇJZP7N0LaJMb�þ+NMboJBJMp � W2h PFUCN
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`(a�cBdl��g��m`(a�c�dfe�g�HK^=SF`(a�c�dp��g��S`ba�c�dlk�g W GFL i LfkOHKYZk E�d ¼}b�n�H&^��[YZpl`&bwJMP[b4NZH i b�¼]PCb�^
JMP[b4HKYZYcHK^[x�b i b�^�J
LON]H&NuLf^[� � W

�-b�J ��D b!JZP[bz� YMpFp&Jo�Cx�HKkfk$p&mTHÌJMYZb�bÅpKm¡x�H&kakON_Lf^ÄJZP[b!mtp�YMb�NzJ}áI� W �$boJ�u � H&^CS�u � D bÅJZP[b!JZp&� i p�NzJ�NMLaJMb�N
Lf^�JMPCb;�CYMb�Ã[ÍÑHK^CS(N0U[Þ;ÍÑNMLOSIb�N�pKm � W �-b�JH� D b;H3NMb�r�U[b�^=nob;La^+| ¼]P[LOncPÑPCH�NwJZP[bÌN0LaJMbDu � p&YHu � N0b�J�JZp
É WBÁ LaJMPCp&UIJwkfp�NZNupKm�x&b�^[b�YcHKkfLaJ E&d kab�J]JMPCHKJwN0LaJMb D b>uf� W �-b�J2� �4D b�JMPCbÅN0b�J_pKm2U[^Cnop�^��CLOn*JZb�SRN0LaJMb�N]Lf^��:JMPCHKJ
HKYZb7NMboJ4JMp�É W e m_HÄx�HKkfkab�SF¿�JMYZb�b6boÍILONzJcN�mtp&Yh| d JMPCb�^�� � LfN4JMP[b�NMboJ+pKm_HKkfkBJMPCb7U[^Cn�p&^��CLOn*JZb�SÂNMLÇJZb�N!H D pl`�b
� �[kfUCNwp&^[b+p&Y i p�YMb!p&mBJMP[b+U[^Cn�p&^��CLOn*JZb�S�NMLaJMb�NwPCHK^Cx&Lf^[x7p�=/pKm1uZ� W �CYMp i � ��d SIb�kab�JMb;HKkfk$JZP[b+NMLÇJZb�N�¼]LÇJZP
`(a�c7nop&UC^�JcNukab�NMNsJZPCHK^3p&Y]b�r�UCHKk�JZpK`(a�c�dp�M b¡�g W¡V E kfb i6i H Ï W É d �B�4^Cpl¼�PCH&Nup�^[k E JMP[b4UC^Cnop�^��CLOn*JMb�S
NMLaJMb�N
H D pl`&b � W¡h PFUCN����4LfNsJZP[b4kfLfN0J_pKmBHKkfk�JMP[b!NMLaJMb�NsmtYZp i JMP[b4YZpFpKJupKmbá@�BJMp�Ö W

h p
Ã=^CS/¼]P[b�YZb6JMp�n�p&^[^Cb�n*J � JZp?á@� d NzJcHKYMJMLf^[xRmtYZp i JZP[bÌYZp�p&J!pKm�á@� d ¼uHKkf½ÑSIpl¼]^/p&^[bÌp&m}JZP[b7b�SIx&b�N
¼]P[p�N0b;N0LaJMb;nop&YZYZb�NM�=p�^CS[NuJZp3H
N0LaJMb+La^~�B� W {}p�^�JZLa^FU[b+¼sH&ka½FLf^[x�SIpl¼]^ÑU[^�JMLfk$JZP[b�YZb+H&YMb+^[p i p&YZb!p�UIJMx�p&Lf^[x
b�S[x&b�Nsp�YTJZP[b�YZb�LONs^[p;b�SIx�b�¼]P[p�N0b�NMLÇJZb�LONuLa^[� � W �-b�J�á�¢ D b�JMP[b�^[pISIb�L i;i b�SILfHKJMb�k E7D b�kfpl¼ JZP[b�kfH�NzJub�SIx�b
JMYcH�`&b�YZNMb�S W ~wpKJZb+JZPCHlJ.á�¢�n�p&U[kOSÑH&kfNMp D b;JMPCb+YZpFpKJ�pKm&á � W e muHKkfkÆJZP[bÌN0LaJMb�N�La^-� � HKYZb6H&n�n�p&U[^�JZb�SRmtp�Y DFE
JMPCb�^[pISIb�N!mtYZp i JMP[b
YMpFp&JÅpKm�á � JMp5á�¢ d ¼sb
NML i �[k E nop�^[^[b�noJz� ¼.�$JZp5á�¢ ¼]LÇJZP�H�S[U i6iÅE b�SIx�b X ^[pÑNMLÇJZb
i U[JZHlJZLap�^=g�HK^CS(¼sb;H&YMb6SIp&^Cb W |wJMP[b�YM¼]LON0b d mtp&Y�b�H�ncPÑU[^=H&n�n�p&U[^�JZb�SÑNMLaJMb6La^O��� d n�YMb�HlJZb;H3nop�YMYZb�NM�=p�^CSILf^[x
b�S[x&b+H&^CSÑH
SIU i6iÅE ^CpFS[b X n�p&YZYMb�N0��p&^=SILa^Cx7JMp
^[pRN0b�r�UCb�^Cn�bÅLf^0|´gwL i6i b�SILOHlJZb�k EÄD b�kapl¼´LaJ!HK^CSÑnop&^C^[b�noJ

HKkfk�JZP[p�NMb!b�S[x&b�N]H&^CSR^[pISIb�N]La^�H6kfLf^[b�H&Y]m8H&NMP[Lfp&^ X kfLa½�bÅHÌNMLa^[x�k E kaLf^[½�b�S3kaLON0Jcg W]h P[b�^ d n�p&^[^Cb�n*J]JZP[b!b�SIx&b!HKJ

JMPCb+P[b�H&SÑpKm¡JZP[LfN�kfLfN0J4pKmT^CpFS[b�NwJMp�á ¢ d H&S[S(H
SIU i;i+E b�SIx�bÅJZp7JZP[b;JZHKLfk�^[pISIb;pKm¡JZP[LfN�kfLfN0J4HK^CS(nop&^C^[b�noJ
LaJ4JMp � ¼.� W ~wpKJMb6JZPCHlJÅH&kak�JZP[bÌ^[b�¼ØSIU i;i+E ^[pISIb�N4noYZb�HKJMb�SÑmtp&Y4b�H&ncPApKmsJMP[bÌUC^CH&n�nop&UC^�JZb�SAN0LaJMb�N!SIpR^[p&J

PCH�`�bÅH�n�p&YZYMb�N0��p&^CS[La^[x7NMb�r�U[b�^Cnob+La^0| D b�n�HKU=N0b+LÇm¡JZP[b�YZbÅ¼sb�YZbÅNMUCncPÑH7NMb�r�U[b�^Cnob d JMP[b;N0LaJMb�N�¼sp&UCkfSRPCH�`�b

HK�C�=b�HKYZb�S3La^Má@�s¼]P[b�^ÄLaJw¼uH&N D U[LakaJ W {}p�^F`&b�YcNMb�k E&d ¼sb!nop&UCkfSÄH&kfNMpÌkfH D b�kÆH&kak$JMP[b!UC^CH&n�nop&UC^�JZb�SRNMLÇJZb�N_Lf^<�B�
JMpÌHÌNMLa^Cx&kfb�b�SIx&b W

�]m JZb�YÌHKkfksJMP[b3x�H&kak}mtp&YZb�N0JZN;HKYZb
n�p&^[^Cb�n*JZb�S d ¼}b3^[pl¼ PCH�`�b
HÑNMLf^[x&kfb3S[Lax�YZH&�[PÚá<� d X H�x�HKkfkab�SF¿�JZYMb�b�g!pKm

^[pISIb�N X mtp&Y_JMP[b4U[^=nop&^
�CLfnoJMb�S3NMLaJMb�Nu^Cb�HKYuJZP[b4YZp�p&JcgsHK^=S�x�HKkfkfN W
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e ^ÂH&S[S[LÇJZLap�^(JZpRJMP[bÌUC^Cnop�^��CLOn*JMb�S/N0LaJMb�N�JMPCHKJ4mtp&Y i b�S(JMP[b6JZp&�/��b�YMmtb�n*J!�CP E kfp&x�b�^ E ^[b�H&Y�JMP[b�YMpFpKJ d JMPCb�YZb

nop�U[kOS D b}pKJZP[b�YÆU[^Cnop�^��CLOn*JZb�S!NMLÇJZb�NÆLa^�| WÆh P[b�N0b¡UC^Cnop�^��CLOn*JMb�S!NMLÇJZb�N$mtp&Y i JZYMb�b}N0JMYZUCn*JZU[YMb�N�JZPCHlJ2PCHK^[xwp�=6pKm

b�LaJMPCb�YuN0LOSIbwp&m$x�H&kakON¡p�Y D b�kfpl¼�JMP[b�YZb�nop iÅD Lf^CHKJMLfp&^Ì^[pISIb�N�ßFLf^CnokfUCSILf^[x+n�H&NMb�NT¼]P[b�^�JMP[b E n�HK^ D b�N0UCNM��b�^CSIb�S

mtYZp i H&^Rb�SIx�b D b�Jz¼}b�b�^3Jz¼}pÌx�HKkfkfN Wsh p7n�p&^CN0JMYZUCnoJ]JMP[p�N0b�JZYMb�b!NzJZYMUCnoJMU[YZb�N d ¼sb�^[b�b�S3JMp7nop�kakfb�noJ]JMP[b+N0b�J_pKm

NMb�r�U[b�^=nob�N]JMPCHKJ_¼]Lakfk$pIn�n�U[Y]L i;i b�SILfHKJMb�k E3D b�kapl¼:b�H�ncP
p&mÆJZP[b!^[pISIb�N]Lf^Äb�`&b�Y E x�HKkfk W¡Á b!H�n�n�p i �[kfLfNMP3JMPCHKJ

H&Nsmtp�kakfpl¼_N W

�2LaYcN0J d mtp�Y4b�H&ncP/NMb�r�U[b�^=nob�� La^Ú| d ¼sb6¼]LakfkBÃC^=SÑJZP[bÌ^[pISIbO�b�ÌLf^+áx�+NMUCncP(JMPCHKJ!La^ÂHK^ E x�HKkfkab�SÄJZYMb�b
mtp&Y�| d �b�+LON_JZP[bÅkOH&N0Jw^[pISIb+La^?á<��p�^ÄJMPCbÅ�CHKJMPÄmtYZp i JMP[b+YMpFp&J_JMp7kfb�HKmq¥ W�h p�S[pÌJMP[LON d ¼sbÅSIp3H D pKJ0JZp i
U[�(JMYcH�`&b�YZNZHKkÆpKm�á ��d p&^[k E JMYcH�`&b�YZNMLa^Cx�H3x�HKkfk�Hlm JMb�Y�JMYcH�`&b�YZNMLa^Cx�HKkfk�LÇJcN4SIb�NZnob�^CS[HK^�JcN W �sJ�JZP[bÌNzJcHKYMJ�p&mTJMPCb

D pKJ0JZp i U[�AJMYcH�`&b�YcNZHKk d HKkfk¡N0b�r�UCb�^Cn�b�N�Lf^ | HKYZb6U[^ i HKYZ½&b�S W7h P[b�^ i HKYZ½�HKkfkBJZP[b7N0b�r�U[b�^Cn�b�N�JZPCHlJ!¼sb�YZb

UCNMb�SÑLa^ÑJMP[bÌnop�^CN0JMYZUCn*JZLap�^�pKm¡JZP[b+JMp&�(�=b�Y0mtb�n*J��[P E kap�x&b�^ E ^[b�HKY�JMP[b;YMpFp&J W ~_p&JMb+JMPCHKJ�mtp�Y�b�H&ncP�p&m¡JMPCp�NMb

NMb�r�U[b�^=nob�N d JMP[b�YMb�LfNs^[p;^[pISIb»�b� W �$boJ��¸,¤þ D b�H;nop�^��CLOn*JMLf^[x;�CHKLfY}JMPCHKJuH&�[�=b�HKYcNTp�^
H+x�H&kak � W�Á b�JMYcH�`&b�YZNMb
� H&Nsmtp�kakfpl¼_N W v�b�nokOHKYZb�JMP[b4YZb�n�p i+D La^=HlJMLfp&^3^[pISIb.�ÄJZp D b4^CpFS[b.�b�4mtp&Ywb�`&b�Y E UC^ i HKYZ½&b�SRNMb�r�U[b�^Cnob�¼]P[LOncP
PCH�NsJMP[bÅNZH i b��¸,¤þÌN0JZHKJMb�N]H&N]Lf^K�$ß i HKYZ½�H&kak-p&mÆJZP[p�NMb4N0b�r�U[b�^Cn�b�N W¡h P[b�^3JZYZH�`�b�YcN0b�p&^[b!NMLfS[b�p&m �Ìd HK^CS
mtp�Y

b�H�ncP(^CpFS[bW� X n�p&YZYMb�N0��p&^=SILa^Cx
JZp�N0LaJMb���g�b�^Cn�p&U[^�JMb�YMb�S d S[b�nokOHKYZb6^[pISIbW�ÄJZp D bz�b�Ìmtp&YÅb�H&ncPAU[^ i H&YM½�b�S
NMb�r�U[b�^=nob�¼]LÇJZPÄH
É�Lf^R�=p�N0LaJMLfp&^��$ß i H&YM½�H&kak�p&m$JZP[p�NMb!N0b�r�U[b�^Cn�b�N WBh P[b�^
JMYcH�`&b�YZNMbwJZP[b4pKJZP[b�Y_NMLOSIb�pKm � Lf^
HRN0L i LakOHKY i HK^C^[b�Y W;h PCb+JZYZH�`�b�YcNMH&k-JcHK½&b�N Ó6X Ò � gÀ¿�JML i b6H&^CSÑÃC^CS[N�JZP[bÌ^[pISIbO� � mtp&Y�b�H&ncP(NMb�r�U[b�^Cnob�� Lf^

| WBÁ b4^[pl¼�PCH�`�b�JZP[b!NMboJ_pKm�N0b�r�U[b�^Cn�b�NuL i6i b�SILOHlJMb�k E
D b�kapl¼¨b�H�ncP
^[pISIb�Lf^Rb�`&b�Y E x�HKkfk W

h p!nop&^=NzJZYMUCnoJ¡JMPCb_JMYZb�b_N0JMYZUCnoJMU[YZb�NTPCHK^[x�La^Cx4p�=
p&m�b�H&ncPÌ^CpFS[b_La^7H!x�HKkfk d ¼sbwSIpÅH D pKJMJMp i U[�7JMYcH�`&b�YcNZHKk

pKm�á<� d n�p&^CN0JMYZUCnoJMLf^[xÄJMPCb7JMYZb�b�N4mtp�Y+HÄx�HKkfkTp&^Ck E Hlm JZb�Y6nop&^=NzJZYMUCnoJMLf^[xRJMYZb�b�N!mtp�Y+H&kak}LÇJcN+SIb�NMn�b�^CSCHK^�JÅx�H&kakON W

Á LaJMP[Lf^ÑH6x�H&kak d ¼sb D U[LfkfSÄJMP[b4JZYMb�b D b�kapl¼¨JMPCb!YMb�nop iÅD Lf^CHlJZLap�^
^CpFS[b��ÑHK^=S3JMP[b�^Äx&p D pKJ0JZp i U[�Äp&^Rb�H&ncP

NMLfSIb]p&m�JMP[b_x�HKkfk D U[LfkfS[La^[x!JMYZb�b�N D b�kapl¼�b�H�ncP;^CpFS[b_b�^Cn�p&U[^�JZb�YZb�S WÆÁ b_^Cpl¼�SIb�NMn�YML D b]P[pl¼�JZp D U[LfkfSÌJMP[buJZYMb�b

D b�kfpl¼�H!�CH&Y0JZLfn�U[kOHKYs^[pISIb!� W¡h P[b�YMb�HKYZb�NMp i b�S[L-=�b�YZb�^Cn�b�NsLf^7JMPCb��CYMpInob�SIU[YZbw¼]P[b�^z�ÌLONuH!YZb�nop iÅD Lf^CHKJMLfp&^

^[pISIb;p&Y�p&^�JZP[b6N0LOSIbÅp&m}H7x�HKkfk W�Á b+¼]Lfkak�b�ÍF�CkfH&La^ÄJZP[p�NMb+S[L-=�b�YZb�^Cn�b�N�H&N�¼}b+x&p3HKkfp&^[x W ~wpKJMbÅJMPCHKJ�¼sb+S[p

^[p&J�nop�kakfb�noJ�N0b�r�U[b�^Cn�b�N D YZH&^CncP[Lf^[xÌp�=AJMPCbÅnop�HKkfb�NZnob�^�J_^[pISIb�N�H&^CSRP[b�^Cnob4JZP[b�YZbÅH&YMb!^CpÌJMYZb�b�N_PCH&^[x&Lf^[xÌp�=

pKm2JMPCb i W
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�-b�JO~ �3D b�JZP[bRN0b�J+pKmwNMb�r�U[b�^Cnob�N!b�NzJcH D kfLfNMP[b�S/JMp D b D b�kapl¼ ^CpFS[bz� WAh pÑnop�^CN0JMYZUCn*J6HÄJMYZb�b X ��b�YMmtb�noJ

�[P E kap�x&b�^ E g¡¼]LÇJZP��7H�N}JMP[b�YZp�p&J d ¼sb�^[b�b�S�JMp6YZb�NMboJub�`&b�Y E � p&^<�FNMLaJMb4HlJ��ÌJMp � HK^CS3nop�YMYZb�NM�=p�^CSILf^[x&k E YMb�N0b�J

JMp � HKkfk2JMP[bÌNMLÇJZb�N�La^ ~��6JZPCHlJ4¼sb�YZb+YZb�NMboJ�Lf^Ä� WÅÁ bÌnokOHKL i JMPCHKJ�LamTJZP[b�YZb;LfN4H
x�H&kakfb�SF¿�JMYZb�bÅmtp&Y�| d JZP[b�^ d

Hlm JZb�Y]JZP[b i pISILÇÃ�n�HlJZLap�^ d JZP[b!N0b�r�U[b�^Cn�b�NuLf^5~�� i UCN0J]mtp&Y i H;�=b�Y0mtb�n*Jw�CP E kfp&x�b�^ E W e m¡H;�=b�Y0mtb�n*Jw�[P E kfp&x&b�^ E

n�H&^[^[p&J D b D U[LfkÇJ d ¼}b6L i6i b�SILOHlJMb�k E n�p&^Cn�kaU=SIb;JMPCHKJ�JZP[b�YZb6LfN�^[p3x�H&kakfb�SF¿�JMYZb�bÅmtp&Y�| W �_m JMb�Y D U[LfkfSILf^[x3JMPCb

��b�YMmtb�n*J]�[P E kfp&x&b�^ E á�¦ d ¼sb�YZb�kOH D b�k�JZP[b�kab�Hlm2NMb�r�U[b�^Cnob�NsJMp;JMPCb�n�p&YZYMb�N0��p&^=SILa^CxÅp&YZLfx&Lf^CHKk�NMb�r�U[b�^=nob�NsLf^K| W
~_p&JMb�JMP=HlJ]^[pISIb���n�H&^�PCH�`�b�NMp i b�x�H&kakONunop&^C^[b�noJMb�S�JMp6LaJ_H&NuLaJZN]ncP[LfkfS[YMb�^�Lf^�á � W e ^
JMPCb�ÃC^CHKk�x�HKkfkab�SF¿�JMYZb�b

á d P[pl¼sb�`�b�Y d JMP[b�YMbÌnop�U[kOS D b6NMp i b6U[^Cn�p&^��=LfnoJMb�SANMLÇJZb�N�p&^(JMP[b6�CHKJMP(mtYMp i �RJMp3b�H�ncPÑp&m}LaJZN4ncP[LfkfS(x�H&kakON W

�_kfk�JZP[p�NMb�U[^Cnop�^��CLOn*JZb�S3N0LaJMb�N]HKYZb�^Cpl¼��CHKYMJ]pKmÆJMP[b4��b�YMmtb�noJ_�[P E kfp&x�b�^ E á ¦ W¡h P[b�YMb�mtp&YZb d ¼sb�n�p&^[^Cb�n*J]b�H&ncP
pKmBJZP[b6ncP[LakOSÄx�HKkfkfNwpKmÕ�Rp&^[b�¿ DFE ¿Àp&^[b�JZpzá ¦ X ÙzUCN0J�H�Nw¼sbÅnop�^[^[b�n*JMb�SRJMPCb+P[b�H&SÄx�HKkfk$Lf^Ñb�H&ncPÄx�H&kakÆmtp&YZb�N0J_JZp
JMPCb�JZp&�
�=b�Y0mtb�n*J]�[P E kap�x&b�^ E á@�cß[N0p;^[b�¼�U[^Cnop�^��CLOn*JZb�S3N0LaJMb�N i Lfx&P�J_HKkON0p+x&b�JuH�S[SIb�S�JMp�á ¦ La^
JMP[b��[YZpInob�NMNcg
Hlm JZb�Y�S[LfNZnop�^[^[b�noJMLf^[x/JMPCb i mtYMp i JZP[b�LfY7�CH&YMb�^�J7x�HKkfkfN7La^:á � W �2La^=HKkfk E�d ¼sb i b�YZx&bRJZP[bÚ� YMpFpKJ%�¡pKm�á�¦�NMp
p D JZHKLf^[b�SR¼]LÇJZPRJMP[b!^CpFS[b�� W_h PCLfN]LONwH�ncP[Lfb�`&b�S D�E SIb�kab�JMLf^[x�HK^ E ncP[LakOSIYZb�^3JMP=HlJ!� i H E PCH�`�b!HK^CSÄH�S[SILf^[x

HKkfk�JMP[b4ncP[LfkOSIYMb�^�p&m$JMPCbh� YMpFp&Jo�FpKmUá�¦3H�NTJZP[b4ncP[LfkfSIYZb�^
pKm<� W |�^Cn�bwJZP[LfNuLONuSIp&^Cb d ¼sb�^[pl¼�PCH�`&b�HÅ�[YZp D H D kfb
x�H&kakfb�SI¿�JZYMb�b!á ��mtp&Y}| W

Á b�^[pl¼ SILONMn�UCNZNÅLf^�SIb�JZHKLfksP[pl¼ØJMpÑLOSIb�^�JZLÇm E JZP[b3NMboJ;pKm�� p&^x�2N0LaJMb�NÅLf^�^[pISIbI� W e SIb�^�JZLÇm E JZP[b
NMboJ;pKm

NMLÇJZb�N Ó �
JMPCHKJ;H&YMb7NMboJ!JZp�É7Lf^Âb�`�b�Y E NMb�r�U[b�^Cnob7Lf^ ~�� W�h P[LONÅn�HK^ D b
SIp�^[b7Lf^ Ó6X Ô3Ò$gÀ¿�JML i b W ~wpl¼ Ó �
nop�^CNMLfN0JZNÆpKm=H&kak�JZP[b�� p�^x�lN0LaJMb�NÆLf^a�!H&^CS4��p�NZN0L D k E pKJZP[b�YBNMLÇJZb�N i UIJcHlJZLa^[x D b�kfpl¼ �4¼]LÇJZP[p&UIJBH D YZH&^CncP[Lf^[xw^CpFS[b

L i;i b�SILfHKJMb�k EÄD b�kfpl¼ JMP[b i W�h p
SIb�kab�JMb+JMP[p�N0b+pKJZP[b�Y�N0LaJMb�N d ¼sb i HK½�bÅUCNMbÅp&m¡JMP[b+b�H�N E p D N0b�YM`lHlJZLap�^ X U=N0Lf^[x

h P[b�p&YZb i � W � g�JZPCHlJBHwNMLaJMb���Lf^ÅH_x�HKkfk�P=H&N$H�NzJZYMLOn*JZk E x�YMb�HlJMb�Y
`(a�c�n�p&U[^�JÆJMPCH&^!b�`�b�Y E NMLÇJZbTLf^!JZP[bsNMU D ^CboJz¼sp&YZ½
PCH&^[x&Lf^[x�p�=ÂpKmTJZP[b;^[pISIb+L i6i b�SILOHlJZb�k E�D b�kapl¼ � W �$boJ�� D b6H
^[pISIb+p�^�JZP[bÌN0LOSIb;pKm}H
x�H&kak�HK^CSÑkab�J5N D b
JMPCb�NMLaJMb�kfH D b�kaLf^[x+JMP[b4b�SIx&b�L i;i b�SILfHKJMb�k E H D pl`�b}� W ~_pl¼ d SIb�kab�JMb�mtYZp i Ó �ÅHKkfk�JMP[b4NMLÇJZb�Nu¼]LaJMP�`(a�c7n�p&U[^�JcN
kfb�NZNsJMPCH&^[`(a�c�d�§@g4HK^=S�¼sb�H&YMb�SIp�^[b W¡h P[LON]n�H&^ D b4SIp&^Cb�Lf^ Ó6X Ô3Ò$gÀ¿�JML i b W e ^CN0JMb�H&S d NMU[�[��p�NMb��7¼}b�YMb�JMPCb
YZb�nop iÅD Lf^CHKJMLfp&^3^[pISIb.� Wsh P[b�^ d ncP[pFp�NMb�NMLaJMb5N�JMp D b!p&^Cb�p&mb� . p&Y}~ 0 N0p6JZPCHlJ_LaJwLON_NMboJ]JMpÄÉ4HKJ_^[pISIb.� W
h P[b�^�`(a�c�d{§�g�¼]Lfkak$H&x�H&La^ D b4x�YMb�HlJMb�YTJZPCHK^ÄH&kak�JZP[b!N0LaJMb�N D b�kapl¼*��HK^CS
¼sb��CYMpInob�b�S�La^3JMPCb!NMH i b�m8H&NMP[Lfp&^ W
e ^6JMPCLfNT�[YMpIn�b�NZN d N0p i b]p&JMP[b�YTNMLÇJZb�N¡Lf^W�&.3H&^CSW~�0(¼]LÇJZP7kfb�NZN0b�Yq`(a�c+nop&UC^�JcNBJZPCHK^8`(a�c�d�§@g_n�p&U[kOS6PCH�`&b D b�b�^
SIb�kab�JMb�S W GFp d ¼sb+H�S[SÄJZP[b+YZb i H&La^[Lf^[x3N0LaJMb�N�Lf^Ä�&.�H&^CSÄ~�0 JMp Ó � H&^CS�YZb i pl`&b!JMP[b6��p�NZN0L D kfb+SIU[�CkaLOn�HKJMb�N
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mtYZp i Ó � W¡h PFUCNu¼}b!n�HK^
ÃC^CS
JMPCb!N0b�Jup&m�� p&^<�[N0LaJMb�N_HlJ_HK^ E ^CpFS[b.�7La^ Ó6X Ô3Ò$gÀ¿�JML i b W

��t+* £¨¯���°w¥M�0�_¦©¨��}y�¥0�M��¯2�F� ¬u�z�F�Æ�

GFU[�C�=p�N0bÌHK^(La^C�[UIJ i HlJMYZLaÍÄ| PCH�`FLa^Cx3SIUC�[kaLOn�HKJMb6N0LaJMb�N4NMHKJMLONzÃ=b�NwJMP[bÌnop�^CSILaJMLfp&^CN�p&ms�-b i6i H � W É W+h P[b�^ d

YZb i pl`&b]HKkfk D U[J¡JMP[buÃ=YZN0JTN0LaJMbwLa^6b�H�ncPÌN0b�J¡pKm-SIU[�[kfLOn�HlJZb�N¡H&^CS+JMP[bwYMb�N0U[kaJMLf^[x i HlJZYMLaÍ D b!|U� W e m�JMPCb�YZb]boÍILfN0JZN
H6x�H&kakfb�SI¿�JZYMb�b»á JJª mtp�Y!|U� d JMP[b�^RJMP[b�YMb+HKkON0p6boÍILONzJcNwH6x�HKkfkab�SF¿�JZYMb�b�á J mtp&Y!| Wuh p7SIb�YZLa`�b.á J mtYZp i á JJª d
¼sb]ÃCYcNzJsYMb�kfH D b�k[JMPCb�NMLÇJZb�N¡Lf^Wá JJª JZpÅnop�YMYZb�NM�=p�^CS+JMpÅJMP[b�N0LaJMb�N¡Lf^Wá J H&^CS6JMPCb�^�H�S[S;JMp+b�H&ncP7NMLaJMb_kOH D b�kfLa^Cx

JMPCb�b�SIx&b�N d JZP[b4N0b�J]pKmÆLaJZN]S[U[�[kfLfn�HlJMb4NMLÇJZb�N W GFLa^=nob�JMP[b i HlJZYMLaÍ�| NZHlJZLfN0ÃCb�S7JZP[b4nop&^=SILÇJZLap�^CNspKm��-b i6i H � W É

HK^=S D b�n�HKUCNMb�pKm2JMP[b4¼uH E Lf^R¼]P[LfncP3JZP[b!YZb�nop iÅD Lf^CHKJMLfp&^���p&Lf^�J��+LON_NMb�kfb�noJMb�S d HKkfk�JMP[b+SIU[�[kfLfn�HlJZb�N]p&m2HÌNMLÇJZb

Lf^
H!x�HKkfk=¼]Lfkfk�P=H�`&b]JZP[b�NZH i b�`�H&kaUCb�HKJTJMPCb�YZb�n�p iÅD La^CHKJMLfp&^Ì^[pISIb WBh P�U=N d HKkfk�JMP[b�NMb�r�U[b�^=nob�NTx&b�^[b�YcHlJZb�SÌLf^

áxJ±¼]Lfkak-YZboJcHKLf^�JZP[b!NZH i b4N0b�Jup&m�S[U[�[kfLfn�HlJMb!n�p&kfU i ^CN W

{}p&^F`�b�YcN0b�k E�d Lam_JMP[b�YMb
boÍILONzJcNÅH�x�HKkfkab�SF¿�JMYZb�b�áxJ mtp�YO| d JZP[b�YZb
H&ka¼uH E N4boÍILONzJcN+HÄx�HKkfkab�SF¿�JMYZb�bWáxJ ª mtp�Y
|U� WTh P[LON]LfN]H�ncP[Lfb�`&b�S DFE N0L i �[k E SIb�kfboJZLa^Cx6JMP[b!SIUC�[kaLOn�HKJMb!NMLÇJZb�NumtYZp i á J W GFLf^Cn�b!HKkfk�JMP[b!S[U[�[kfLfn�HlJMb!NMLaJMb�N
i U[JZHlJZb�p�^ÌJMPCb�NZH i bwb�SIx&b�Lf^
H!x�HKkfkab�SF¿�JMYZb�bwH�N¡JZP[b�p�YMLfx&Lf^CH&k�NMLÇJZb d ¼sb�NML i �[k E YMb�kfH D b�kCJZP[b�b�SIx�b�N}La^Iá J JZp

boÍ[n�kaUCS[b�JZP[b!SIU[�CkaLOn�HKJMb!NMLÇJZb�N_H&^CS
H&kfNMpÌSIb�kfboJZb�JMP[b!n�p&YZYMb�N0��p&^CS[La^[x6NMLÇJZb�NsmtYZp i JZP[b!NMb�r�U[b�^=nob�Nux�b�^[b�YZHKJMb�S W

« q ]Rä­¬QZ�âKj�_�à ]Rä}YÕi

~_p&JMb(JMPCHKJ3p�U[YRHKkfx&p&YZLaJMP i ¼}p�YM½IN�p&^�JZP[bA�[YMLf^Cn�La�[kfb�JZPCHlJRLam;H�x�HKkfkab�SF¿�JMYZb�b�b�ÍFLON0JZN�mtp&YÄH�NMboJRpKm!Lf^[�[UIJ

NMb�r�U[b�^=nob�N�| d LÇJu¼]Lfkak�ÃC^CS
LaJ WBÁ b�p&m JMb�^ i HK½&b�SIb�n�LfNMLfp&^CN D H&NMb�S�p&^7b�Í[H i La^CLa^[x;HÅ�=HKYMJMLOnoU[kOHKYsN0b�r�UCb�^Cn�b�Lf^

| H&NZN0U i Lf^[x6JZPCHlJ�H7x�HKkfkfb�SF¿�JMYZb�b�boÍILONzJcN W GFp d JZP[bÅ^[b�Jz¼}p�YM½zá � JMPCHKJwLfNwx&b�^[b�YcHlJZb�S i H E p�Y i H E ^[p&J D b+H

x�H&kakfb�SI¿�JZYMb�bwmtp�Y}| W¡h P�U=N d ¼sb��=b�Y0mtp�Y i JZP[b�mtp&kfkfpl¼]La^[x;Jz¼sp;JMb�N0JZNup�^Ká � W

É W j�b�YMmtp&Y i H6JMp��I¿�SIpl¼]^RJMYcH�`&b�YZNZHKk�p�^Mág�ÅHK^CSÄn�p i �[UIJZb!JMPCbÅNzJcHlJZbÅpKmBb�H&ncP�NMLÇJZbÅHlJwb�`&b�Y E ^[pISIb W_h PCb

HKkfkab�x&b�S�N0b�r�UCb�^Cn�b�Lf^�| D YZH&^CncP[Lf^[xÅp�UIJsp&mÆb�`&b�Y E ^[pISIb�La^�á � i UCNzJ]NZHlJMLON0m E JMP[b4nop i �[UIJMb�S�N0JZHKJMb�pKm

b�H&ncP3N0LaJMb!HKJuJMPCHKJ_^[pISIb W

� W Q¡`&b�Y E NMLÇJZb.� i U=NzJ i UIJZHKJMb!HlJ i p�N0J_p&^=nob�La^Ká � W

e m$b�LÇJZP[b�YspKm-JZP[b�NMb�n�p&^CS[LÇJZLap�^CN¡m8H&Lak d ¼}b�n�H&^7L i;i b�SILfHKJMb�k E n�p&^Cn�kaUCS[b_JMP=HlJu^[pÅx�HKkfkab�SF¿�JZYMb�b_boÍILONzJcN¡mtp�Y�| W
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Population size = 5
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e ^6p&YcSIb�Y2JZp!NzJZUCS E JZP[b_^CHKJMU[YZbupKm=pIn�noU[YZb�^Cn�bupKm�x�HKkfkfb�SF¿�JMYZb�b�NÆLf^6x&b�^[p i LOn}S[HKJZH d ¼sbsP=H�`&bsL i �[kfb i b�^�JZb�S;JMPCb

H D pl`&bsHKkfx&p�YMLaJMP i W2h P[bu�[YMp�x&YcH i LONÆ¼]YZLaJ0JMb�^+Lf^6jTQTqw�
H&^CSÅP=H&N D b�b�^6nop i �CLakfb�SÅmtp&YB�-Lf^FUIÍ WÆÁ bux&b�^[b�YcHlJZb�S

x&b�^[p i LOn_S[HKJZH4UCNMLf^[x!JZP[bwx�b�^[b�YZHKJMp&Y}noLaJMb�S7La^ÑÈ Û Ê W�Á b�¼}b�YMbw�CHKYMJMLOnoU[kOHKYZk E Lf^�JZb�YZb�N0JMb�SÌLa^
NzJZUCS E La^Cx!P[pl¼�JMPCb

mtYZb�r�U[b�^=n E pKm}pFn�noU[YZb�^=nob;pKmTx�HKkfkab�SF¿�JZYMb�b�N�`lHKYZLab�SÑH&N�H�mtU[^CnoJMLfp&^ApKm¡JZP[b6^�U iÅD b�Y�pKm}NMLaJMb�N d YZb�nop iÅD Lf^CHKJMLfp&^

YcHlJMbÌH&^CS�JZP[bÌ^FU iÅD b�Y4p&m}Lf^CSILf`FLfSIU=HKkON4La^/HRNMH i �[kab W6Á bÌx�b�^[b�YZHKJMb�S�É ��� NMboJcN�pKm]S[HlJcH�mtp�Y�b�H&ncP/NMboJ0JZLa^Cx

HK^=S�boÍIb�noUIJZb�S�p�U[Y6�[YZp&x&YcH i JMp(JMb�NzJ6P[pl¼ i H&^ E n�p&U[kOS�PCH�`�b�b�`&p&kf`&b�S�H&N+�[P E kap�x&b�^[boJZLfn
^[boJz¼sp&YZ½INÅH&^CS

P[pl¼ i HK^ E H i p�^[xÄJMPCp�NMb�¼sb�YZb
H&noJMUCH&kak E �=b�Y0mtb�n*J6�[P E kap�x&b�^CLab�N X ^CpÑx�H&kakONcg W/h P[b
YZb�NMU[kaJZN;HKYZb�SILON0�CkfH E b�S

x&YcHK�CP[Lfn�HKkfk E W

Á b]mtp&U[^=S;JMPCHKJTx�H&kakfb�SF¿�JMYZb�b�N�pIn�noUCY i p�N0JBmtYMb�r�UCb�^�JMk E ¼]P[b�^6JMP[bwYMb�nop i+D Lf^CHlJZLap�^;YcHlJZb_HK^CS+JZP[b_^FU iÅD b�Y

pKmuN0LaJMb�N4HKYZb D p&JMP/kapl¼ W6h P[b;mtYZb�r�U[b�^=n E SIb�noYZb�H�N0b�S�x&YcH&S[UCHKkfk E H�N�JMP[b6^FU i+D b�Y4pKm]N0LaJMb�N�¼}b�YMb;La^=noYZb�H&NMb�S W

h P[b4YcHlJZb�p&m�S[b�noYZb�H�N0b�¼uH&N]N0JMb�b��=b�Y]¼]P[b�^3JZP[b4YMb�nop iÅD Lf^CHlJZLap�^
YcHlJZb�¼sH�NuLa^Cn�YMb�H&NMb�S W GFp i b�p&mÆJZP[b4YZb�nop i ¿

D Lf^CHlJZLap�^CN�HKYZbÅ^[p&J�`FLON0L D kfbÅLf^�JMPCb+x�b�^[b�YZHKJMb�SÑS[HlJcH D b�n�H&UCNMb!JMPCb�YZb;H&YMb+^[p i UIJZHKJMLfp&^CN�HKkfp&^[x�JMP[p�N0b;N0LaJMb�N W

Á P[b�^+JZP[b�YZb]HKYZbsH�kOHKYZx&b�YÆ^FU i+D b�YBpKm�NMLaJMb�N d JZP[b�YZbuLfNBH�P[Lfx&P[b�Y��=p�NMNML D LakfLÇJ E pKm i UIJZHKJMLfp&^ÌHK^=SÅP[b�^Cnob i p&YZbspKm

JMPCb!YMb�nop iÅD Lf^CHlJZLap�^CN D b�n�p i b4`FLfNML D kab W GIUCncPÄ`FLfNML D kab!YZb�n�p i+D La^=HlJMLfp&^=Nux&boJwJMb�N0JMb�SÄHKx�HKLf^CNzJ]JZP[bÅH&kax�p&YZLÇJZP iRd

YZb�NMU[kÇJZLa^CxÌLa^ÄP[Lfx&PCb�Y_m8H&LakfU[YZb4YZHKJMb�Numtp&YwS[boJMb�n*JZLa^[x7JMP[b!�CYMb�N0b�^Cnob4p&m�x�HKkfkab�SF¿�JMYZb�b�N WTÁ PCb�^ D pKJZPÄ�CHKYcH i boJZb�YcN

¼sb�YZb4La^Cn�YMb�H&NMb�S3N0U[ÞÌn�Lab�^�JMk E&d JZP[b�YZb4¼sb�YZb4^[pÌ�[P E kap�x&b�^CboJMLOn�^[boJz¼sp&YZ½IN W �wN_b�ÍI�=b�n*JMb�S d ¼]PCb�^RJMPCb4YMb�nop i+D La¿
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Number of galled trees or perfect phylogenies
Number of perfect phylogenies

0
10

20
30

40
50

60
70

80
90

100

Number of sites

0 20 40 60 80 100

Recombination rate

0

20

40

60

80

100

     Number of galled trees or perfect
phylogenies in 100 data sets

�2Lax�U[YZb 	 �¡j�p&�[UCkfHKJMLfp&^
NMLf¾�ba( É �

Population size = 20
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Population size = 30
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Population size = 50
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Population size = 75
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Population size = 100
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^CHKJMLfp&^ÌYcHlJMbw¼sH�NB¾�b�YMp d HKkfkCx�b�^[p i Lfn_SCHlJZH�ÃCJ0JMb�SÌLf^�JZp!JZP[b_��b�YMmtb�n*Js�[P E kap�x&b�^ E+i pISIb�kCLfYMYZb�NM��b�n*JZLa`�b]pKm-p&JMP[b�Y

�CH&YZH i b�JMb�YZN W h PCLfN�ncPCH&^[x&bÌLf^AJMP[bÌmtYZb�r�U[b�^Cn E pKm]pIn�noUCYMb�^Cnob6pKmu�[P E kap�x&b�^[boJZLfn;^[b�Jz¼}p�YM½IN4H&NÅH�mtUC^Cn*JZLap�^ÂpKm

D pKJMP3JZP[b4�CHKYcH i b�JMb�YcNs¼sH�N i p�YMb4H�n�nob�^�JMUCHKJMb�S�mtp&Y]kOHKYZx&b�Yu�=p��[U[kOHlJMLfp&^RNMLa¾�b�N W

�wNuH;noU[YZLfp&UCN}boÍI��b�YZL i b�^�J d ¼}b�JMYZLab�SÌJZpÅÃC^=S�p�UIJ}JZP[b��=b�YZn�b�^�JZH&x&b�pKm$x�HKkfkab�SF¿�JZYMb�b�NTJMPCHKJuJMP[b�HKkfx&p�YMLaJMP i

Lf^/ÈaÉ �lÊ m8HKLfkab�S
JMpÌSIboJZb�noJ W e ^Rp&UCY_N0L i U[kOHlJZLap�^CN d ¼}b�p D N0b�YM`�b�S�JMPCHKJ]JMP[b!H&kax�p&YZLÇJZP i La^ÂÈaÉ ��Ê m8HKLfkab�S�JZp7SIboJZb�noJ

H&N i UCncP(H&N Ï ¿ÀÛ Ï�Ü pKmBJMPCbÅx�H&kakfb�SI¿�JZYMb�b�N W_h P[b!m8H&LakfU[YZb!YZHKJMb�N_¼sb�YZb!`&b�Y E P[Lfx&PRmtp&Y i pISIb�N0JwYZb�nop iÅD Lf^CHKJMLfp&^

YcHlJMb�N d kOHKYZx&bw^FU i+D b�YupKmÆNMLÇJZb�NsHK^CS
HÅkOHKYZx&bw�=p��[U[kOHlJMLfp&^3N0Lf¾�b d La^CS[Lfn�HlJMLf^[x+JMPCHKJ i p�NzJupKm-JZP[b�x�HKkfkONT¼sb�YZbwkOHKLOS

p&U[JwH&Nu��b�YuJMPCb4�CHlJMJMb�YZ^CN Á � H&^CS Á � Lf^3ÃCx&UCYMb�Î W

° ¯ ä!_�j�ãbZ�á+â ã2á ã�]Rä�±Øj.YÕiOpAã X
ãbj�ãbZoá;â³² áWVÄä}_

�_^CpKJMPCb�Y¡SIb�`�LOHlJZLap�^ÅmtYZp i JMP[b]��b�YMmtb�noJ¡�[P E kfp&x�b�^ E4i pISIb�kFJZPCHlJ¡LON�pKm�La^�JMb�YMb�NzJBLON�JMp4H&kakfpl¼�H�kaL i LÇJZb�S;^FU iÅD b�Y

pKm D H&nc½�¿ i UIJcHlJZLap�^CN d�D UIJ!^[pRYMb�nop iÅD Lf^CHlJZLap�^CN W � D H�nc½�¿ i U[JZHlJZLap�^ÑLON4H i UIJcHlJMLfp&^(mtYZp i N0JZHKJMbRÉ D H&nc½RJZp

N0JZHlJZb � JMPCHKJupIn�noU[YcNup&^RHK^Rb�S[x&b d L W b W d LÇJ_LONu^[p&JwH;ncP=HK^[x�b�SIUCb�JMpÌYZb�nop iÅD Lf^CHKJMLfp&^ W
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î�¹lê-êA6 Á b�JZHK½�b4H+x�HKkfkab�SF¿�JMYZb�b»á�mtp&Y}| HK^CS�JMYcHK^=Nzmtp�Y i b�H&ncP3x�HKkfk � NMb��=HKYcHlJMb�k E�d N0p;JMP=HlJ_^[pÌn E n�kab�N

YZb i HKLf^ d$D UIJ+HKkfkBJZP[b7^[pISIbÌkOH D b�kON!HKYZb6�[YZb�NMb�YZ`&b�S W7h P[b�NML i �[kfb�N0JÅn�H�N0b6LON�JMPCHKJ � PCH&N!p&^[b7NMLfS[b d NZH E ~ d

¼]P[LOncPÑPCH�Nw^Cp i UIJZHKJMLfp&^CN X NMLÇJZb�Ncg W q]b i pl`&b!JZP[b�~2¿ÀNMLOSIb X ¼]P[LOncP(nop�^CNMLfN0JZN�pKm-ÙzU=NzJ!H�NMLf^[x&kfbÅb�SIx&b;La^�JZpz��g

mtYZp i � W �$boJ9�(SIb�^[p&JMb�JZP[bh��¿�N0LOSIb4�CH&YMb�^�J_pKm�� W]h P[b�^Rmtp&YwH&^ E NMLÇJZb��T¼]P[LOncPÄPCH�N_NzJcHlJZb7É!HlJ9� dCD U[J�PCH�N
N0JZHlJZb � HlJ!� d ¼]YZLaJMbÅH D H�nc½�¿ i UIJZHKJMLfp&^3mtp&Y��}p&^RJZP[b X ��,u��g]b�S[x&b WuË b�^Cnob � ^Cp7kap�^[x&b�Y]LfN�HÌn E nokfb d=D UIJ�H&kak
JMPCbÅ^[pISIb+kfH D b�kfNwp&^ � YZb i HKLf^ÄU[^CncP=HK^[x�b�S W_h P[b i p&YZbÅnop i �Ckab�ÍRn�H&NMb!LfNwJMP=HlJ D pKJZPÄJMPCb�~�HK^=S?��N0LOSIb�N

PCH�`�bwHlJukab�H&N0J}p�^[b i UIJZHKJMLfp&^ W e ^7JZP[LONsn�H&NMb d YMb i pl`&b]JZP[bwÃ=YZN0J}b�SIx&b�p&^ � p&UIJupKm�JZP[b�n�p�H&kab�NMn�b�^�JT^[pISIb d p�^

b�LaJMPCb�Y]JZP[ba� p&Y]JZP[ba~2¿�N0LOSIb d NMH E JZP[bh~2¿�NMLfSIb d HK^=S
YZb�`�b�YcN0b�JZP[b!SILfYMb�n*JMLfp&^Rp&mBH&kak-JMP[b4YZb i HKLf^[Lf^[xÌb�S[x&b�Nup�^

JMPCb�G�¿�NMLfSIb W ~_boÍFJ d mtp�Y}b�`&b�Y E NMLÇJZb!�2JMP=HlJuPCH&NsNzJcHlJZbÅÉ�HKJ&� D UIJ_N0JZHlJZb � HlJ�� d ¼]YMLaJMb�H D H&nc½�¿ i UIJZHKJMLfp&^6mtp�Y&�
p&^3JZP[b X ��,u��g]b�SIx�b W �Cp&Y]b�`�b�Y E NMLÇJZb.�¡JMP=HlJ_PCH�N_NzJcHlJZb � HlJB� D UIJ�N0JZHKJMbÌÉ!HKJ�� d ¼]YZLÇJZb�JMP[b i UIJcHlJMLfp&^K�¡p�^
b�S[x&b X �<,���g W �-boJ�3�SIb�^[pKJZbwJZP[b��CHKYZb�^�JupKm<�Rp�^7JMPCb.~�¿ÀNMLfS[b�p&m � W �[p�Ysb�`&b�Y E NMLÇJZb»��JZPCHlJ]PCH�NuNzJcHlJMb;É�HlJ�3 d
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�2Lax�U[YZb;É � �B��HKkfk � LON_NMP[pl¼]^�p�^�JZP[b4kfbom JwHK^=S7JZP[b�YMb�N0U[kaJ]pKmÆJMP[b�JZYZH&^CNzmtp�Y i HKJMLfp&^�LON]NMP[pl¼]^�p�^�JZP[b4YMLfx&P�J W
h P[b4YZb�n�p iÅD La^CHKJMLfp&^
�=p�La^�Jumtp&Y � LON � d ¼]YZLÇJMJMb�^ÄH D pl`�bwJZP[b4YMb�nop iÅD Lf^CHlJZLap�^�^[pISIb W � ^FU iÅD b�Y_¼]YZLaJ0JMb�^
p�^
HK^3b�S[x&b�LfNwH i UIJZHKJMLfp&^-ß=H+^FU i+D b�Yumtp&kfkapl¼sb�S DFE JMPCb4kab�J0JMb�Y D SIb�^[p&JMb�N_H D H&nc½�¿ i UIJcHlJMLfp&^ W

D UIJ�NzJcHlJMb � HKJ�� d ¼]YZLaJMb�JMPCb i UIJcHlJMLfp&^K�}p&^3JMP[b X �<,l3�g]b�SIx�b X ¼]P[LOncPR^[pl¼�YZU[^CNumtYZp i �RJMp�3�g W �[p�Y]b�`&b�Y E
NMLÇJZb��_JMPCHKJ�P=H&N�HRNzJcHlJMb3ÉÌHlJ.� d$D UIJÅN0JZHlJZb � HKJH3 d ¼]YZLaJMb;JMP[b D H�nc½�¿ i UIJZHKJMLfp&^�mtp�Y��_p&^ÑJMP[b X �<,p3�g�b�SIx&b W
�2La^=HKkfk E�d n�p&^F`&b�Y0J_b�H&ncPÄp&YZLfx&Lf^CHKk i UIJZHKJMLfp&^�p�^RJMP[b+YMb i HKLf^[La^Cx7b�SIx�b�NwpKmBJMPCb�~2¿�N0LOSIb4JZp�H D H�nc½ i UIJZHKJMLfp&^ W

h P[b6YZb�NMU[kÇJ�LONwJZPCHlJ � LfN�^[p3kfp&^[x�b�Y4H
n E nokfb d�D UIJ!H&kak�JZP[b6^[pISIb+kOH D b�kON4HKYZbÅ�CYMb�N0b�YM`�b�S W jTYMpInob�NMNMLf^[x�b�H&ncP

x�H&kak$La^3JMPCLfNw¼sH E n�YMb�HlJZb�N_H;JZYMU[b�JZYMb�b�JMPCHKJ�SIb�YMLf`&b�N�| UCNMLf^[x7HlJ i p�NzJ_p�^[b D H&nc½�¿ i UIJcHlJZLap�^
��b�Y�N0LaJMb W GFb�b

ÃCx�U[YMb6É � mtp�Y_HK^3boÍ[H i �[kfb W

´ ê±âRäü[ TBá!ì.j�äM_oä���á!f�ä�Tµ±Öá�XÄâKV á;â·¶ |

Ë U=S[N0p�^(H&^CS5Î4H&�[kfH&^�È 	 Ê HK^=S y E b�YcN�H&^CS(��YZLÇÞ6JZP�È $ Ê x&Lf`&b i boJMPCpFSCN�mtp&Y4nop i �CUIJMLf^[x3kapl¼sb�YM¿ D p&UC^CS[N_p�^

Ô J W3h P[b i boJZP[pIS[N!Lf^�È $ Ê NMb�b i `&b�Y E �CYMp i LONMLa^[xÄH&^CS i H E SIpÄ¼sb�kfkTLf^A�CYZH�n*JMLOnob d$D U[JÅ¼]PCHlJ+PCH&N D b�b�^

�[YZpl`&b�SÂH D p&UIJ6kapl¼sb�Y D p�U[^CS i b�JMP[pIS[N;LON;`&b�Y E kaL i LÇJZb�S W e ^��CHKYMJMLOnoU[kOHKY d ^[p(boÍILfN0JMLf^[x X b�ÞÌn�Lab�^�JcgÅkapl¼sb�YM¿

D p&U[^CS i b�JMP[pISÄP=H&N�b�`&b�Y D b�b�^Ñ�[YMpl`�b�S3JZp7PCH�`&b!JMP[b+�[YMp��=b�Y0J E JMPCHKJ�LaJ�n�HK^�H&ka¼uH E N_nop�YMYZb�noJMk E SIb�JMb�Y i La^Cb

LamwÔKJ¸� É d L W b W d LÇm i p�YMb�JMPCH&^�p&^[b3YZb�nop iÅD Lf^CHKJMLfp&^ÂLONÅ^[b�b�SIb�S WÂÁ P[Lfkab
JMPCLfN;LON+H i pISIb�NzJ6YZb�NMU[kÇJ d JMPCb

HKkfx&p�YMLaJMP i La^RJZP[LON_�CH&�=b�YwSIpFb�N]�CYMpl`lH D k E PCH�`&b�JMP=HlJw�[YZp&��b�YMJ E W �´�[P E kap�x&b�^CboJMLOn�^[b�Jz¼}p�YM½7U=N0Lf^[x�ÙzUCN0Jwp&^Cb

YZb�nop iÅD Lf^CHKJMLfp&^ÑLON4H
x�HKkfkfb�SF¿�JMYZb�b d HK^CSAN0p
JMPCb7nop&^
�CLfnoJ4x&YcHK�[P i UCN0J!nop&^=N0LONzJ4p&msH3N0Lf^[x&kfbÌnop i ��p&^Cb�^�J W e ^
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JMP=HlJ7n�H�N0b d JMP[bÄHKkfx&p�YMLaJMP i Lf^�JMP[LON;�CHK��b�Y6¼]Lfkak_n�p&^CN0JMYZUCn*J6HÑx�HKkfkab�SF¿�JMYZb�b�¼]LaJMP�HAN0Lf^[x&kfb�YZb�n�p i+D La^=HlJMLfp&^ W

{}p&^F`�b�YcN0b�k E�d LÇm�JMP[bRHKkfx&p�YMLaJMP i n�HK^[^CpKJ D U[LfkfS�HÑx�HKkfkab�SF¿�JMYZb�b7mtp�YW| d p&Y6n�H&^[^[pKJ D U[LfkOS�p�^[b
¼]LaJMP(ÙzUCN0J7H

NMLa^[x�kab�YZb�n�p iÅD La^CHKJMLfp&^ d JZP[b�^RÔ J i U=NzJ D b!HlJ_kfb�H&N0JuJz¼}p W

R�¹ ¬MX
ãbXKTBä�º áaT�i j!âKVDêX»Aäwâ½¼éXRäwå-ã�Zoá+âRå

>$ìÆ¸�ìÆ¹lóOL ê=¹�ö�Ï h P[b]½&b E LfSIb�H�La^�JZYMpISIUCn�b�S+La^;JZP[LfN��=HK��b�YBLON�JMP[b]p�^[bo¿Àp&^Cbsn�p&YZYMb�N0��p&^CS[b�^Cn�b}p&m�nop�^[^[b�n*JMb�S

nop i �=p�^[b�^�JZN-pKm�JMP[bTn�p&^��=LfnoJ-x&YcHK�[P4HK^=S�x�HKkfkfN�Lf^!Hux�H&kakfb�SI¿�JZYMb�b W-y p�YMbBx�b�^[b�YZH&kak E&d �CYMp��=b�Y0JZLab�N�pKmInop�^CNzJZYZH&La^Cb�S

�[P E kap�x&b�^[boJZLfn+^[boJz¼sp&YZ½IN i p�YMb6nop i �Ckab�Í�JMPCH&^(x�HKkfkab�SF¿�JMYZb�b�N�n�H&^AH&kfNMp D bÌb�kfUCn�LfS[HKJMb�S�JZP[YMp�U[x&PANzJZYMU=n*JMUCYZH&k

�[YZp&��b�YMJMLfb�NspKmÆJMP[b!n�p&^��=LfnoJux�YZH&�[P W �[p�YuLa^CN0JZH&^Cnob d ¼]P[b�^RH;^[p&^[¿�JZYMLf`FLfH&k�n�p&^[^Cb�n*JZb�S3nop i ��p&^Cb�^�J_n�HK^C^[pKJ D b

SIb�NMn�YML D b�S DFE H
x�HKkfk d ¼}bÌn�H&^ÂN0P[pl¼ JMPCHKJ!LÇJÅn�HK^ D b7SIb�NMn�YML D b�S DFE HRN0b�J!pKmuYMb�nop i+D Lf^CHlJZLap�^(n E n�kab�N�JMPCHKJ

NMPCHKYZb6b�SIx�b�N4¼]LaJMPÂb�H&ncP/pKJZP[b�Y W�Á b�n�H&kaksN0U=ncP/H i HKÍFL i HKkTNMU D NMboJ+pKm]nop&^C^[b�noJMb�S/YZb�n�p i+D La^=HlJMLfp&^/n E n�kab�N

H&N6H D kfp D W�Á bÄHKYZb��[YZb�NMb�^�JZk E SIb�`&b�kap��[La^Cx�JMP=HlJ6`�Lfb�¼]��p&Lf^�J7HK^CS�JMP[p�N0b3YMb�N0UCkÇJcN+¼]Lfkfk D bRYMb��=p�Y0JZb�S�La^�H

NMU D NMb�r�U[b�^�J]�CH&�=b�Y W

�ON}ó é 8�ìÆóF·�¸�í8ê é ·�Ï h P[b�YZbÅHKYZb i HK^ E p&��b�^Ñr�U[b�NzJZLap�^CN W]h P[b i p�N0JwL i6i b�S[LfHKJMb+H&YMb4PCpl¼¨JZp7PCH&^CSIkfb

JMPCb(n�H�N0bÄ¼]PCb�^�JMPCb(HK^=nob�N0JMYcHKk�N0b�r�UCb�^Cn�bÄLfN�^[pKJ�½F^[pl¼]^ d P[pl¼ JZp�PCH&^CSIkfb i LfNZN0Lf^[x�SCHlJZH d HK^CS�PCpl¼ JZp

NMp&kf`&b4JZP[bÅ��b�YMmtb�noJ��[P E kap�x&b�^ E PCH&�[kap&J E �[La^CxÌ�[YMp D kfb i È ��Ê ¼]P[b�^�JZP[bÅU[^=SIb�YZk E Lf^[x�NMb�r�U[b�^Cnob�N X P=HK�[kfpKJ E ��b�Ncg

¼sb�YZb3SIb�YMLf`&b�S�p�^�H(x�H&kakfb�SF¿�JMYZb�b W�Á bÄHKYZb3H&kfNMpAN0JMU=S E La^[xAJZP[bRp&�IJZL i HKkfLaJ E La^�JMb�Y i N;pKm�JMP[bR^FU i+D b�YÌpKm

YZb�nop iÅD Lf^CHKJMLfp&^CNsLf^3�CP E kfp&x�b�^[b�JMLOnw^[b�Jz¼}p�YM½INs¼]LaJMP D kfp D N W

RaR Q YÕi
âRá}f _oä�VM`�ã äwâ;ã

e H i `&b�Y E JMPCH&^[½�mtU[kCJZpÅj¡YZpKm W v�HK^[Lfb�k=��U=NzÃCb�kfS;mtp�YTLf^CNM�[LaYZLf^[x i b DFE P[LON¡pl¼]^ÌLf^�JMb�^CN0bwkapl`�bumtp&YBJZP[b�NMU D Ùzb�n*J d

mtp&Y�x&U[LOSILf^[x i b+H&kap�^[x7b�`&b�Y E N0JMb���p&^RJZP[bÅ�=HlJMP�JMp i+E JZP[b�NMLON d mtp&Y D b�La^Cx�H7�CHKJMLfb�^�J d ½FLa^=S d JMp&kfb�YcHK^�JwH&^CS

mtYZLab�^CSIk E H�SI`FLfNMp&Y�HK^CSÄmtp&Y��[YMpl`FLOSILf^[xÌÃC^CH&^CnoLOHKk�NMU[�[��p&YMJ�¼]P[b�^ e ^[b�b�SIb�S�LaJ i p�N0J W e JMP=HK^[½Äv�Y W � kOH&SIL i LaY

�2Lakf½&pl`�H&^CS�vwY W ~wLa^=HA� i b�^�JZH(mtp&Y6½FLf^CSIk E YMb�`FLab�¼]La^[x/HK^=S�H&�[�[YZpl`�Lf^[x iÅE JMPCb�NMLfN6�[YZp&��p�NZHKk]HKJ6H/NMP[p&YMJ

^[p&JMLOnob4HK^CS7mtp&Y]nop&¿�p��=b�YZHKJMLf^[xÅ¼]LaJMP i b�La^ i b�boJZLa^Cx i+E �=b�YZNMp&^=HKk�SIb�H�SIkaLf^[b�Nsmtp&YsJMP[b�N0LONuN0U D[i LfNZN0Lfp&^ W e H i

`&b�Y E Lf^CSIb D JMb�SAJMp iÅEÑD b�kapl`�b�S(YMpFp i i HKJMb�N�¼]P[p i H�SIb i HK^ E NZH&noYZLaÃ=nob�NwJZpRP[b�kf� i b7NM��b�^CS/H&S[b�r�UCHlJZb



� Ð

JML i b
Lf^ i+E H&n�H�SIb i LOnÌ¼sp&YZ½AH&^CSÂYZb�NMb�HKYcncP WÑh P=HK^[½IN;HKYZb�HKkON0pASIU[b�JMp i+E �CHKYZb�^�JcN d NMLfN0JMb�Y dBi+EAi H&^ E

JMb�H&ncP[b�YZNwpKmBJZP[b+�=H&N0J i p�N0J�pKm}¼]P[p i±e PCH�`�b4JMPCH&^[½Fkab�NMNMk E mtp�YMx�pKJ0JZb�^ d�iÅE mtYZLab�^CS[N�HlJ�JML i b�N�pKm¡^[b�b�S�H&^CS

JMp i HK^ E pKJZP[b�Y i LakfkaLfp&^=N}p&m$kfLÇmtb�mtp&Y i N¡mtYZp i ¼]PCp i�e PCH�`�b_JZH&½&b�^7P[b�kf�RSILaYZb�noJMk E p&YsLa^CS[LaYZb�noJMk E HKkfk i+E kaLamtb W

�2La^=HKkfk E�d�e JZPCHK^C½+JZPCHlJuboJZb�YZ^CHKk d U[^CNMb�b�^�x&U[LOSILf^[xÅPCH&^CSÌp&mÆH!P[Lfx&PCb�Y}S[L i b�^=N0Lfp&^ÌJZPCHlJuPCH�N i H&S[bwLaJ}��p�NZN0L D kfb

mtp&Y i b�JZp D b4¼]PCHKJ e H i W e p�=�b�Y i+E PFU iÅD kfb4YZb�NM�=b�n*JZNsJZp6b�`&b�Y E p&^[b�pKm E p�U W

¯ ä��Kä}TBäwâKY]ä_å

ÈaÉ Ê v W ��U=NzÃCb�kfS W Q¡Þ7noLfb�^�J3H&kax�p&YZLÇJZP i N7mtp�Y
Lf^Imtb�YZYZLa^[x�b�`&p�kaU[JMLfp&^CH&Y E P[LONzJZp&Y E W ¾a�c¢�§� ���¨�® d � É&�fÉo$K¿ � Ð[d

É%$�$[É W

È ��Ê v W ��U=NzÃCb�kfS WFË HK�[kfpKJ E �[Lf^[x;H&Ns�=b�Y0mtb�n*Ju�[P E kap�x&b�^ E W {}p�^Cnob��IJMUCH&k��CYZH i b�¼sp&YZ½;H&^CS�Q¡ÞÌn�Lab�^�J]GFp�kaU[¿

JZLap�^CN X QBÍFJMb�^CSIb�SÄ� D N0JMYcH&n*J*g W e ^ ���� %¥¸�±�¸©�£ � ¡�®� °¶�¾ r '$¿qÀ8Á/ß�õ�õ�ß��M×g�
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È �lÊ v W ��U=NzÃCb�kfS d G W Q}S[SIPFU d HK^CS�{ W �$HK^Cx&kfb E W Q¡Þ7noLfb�^�J7YMb�nop�^CNzJZYMU=n*JMLfp&^�pKm��[P E kap�x&b�^CboJMLOn3^[boJz¼sp&YZ½IN

X pKm�GI~�jTNcg4¼]LaJMP�n�p&^CN0JMYcHKLf^[b�S/YMb�nop i+D Lf^CHlJZLap�^ W e ^:���� %¥±�¸�¸©�£ � ¡�®K °¶Iß�Û � ©j'U�LÁÂÁ
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È Î Ê Ã W Ë b�Lf^ W q]b�n�p&^CN0JMYZUCnoJMLf^[x+b�`&p�kaUIJZLap�^7pKm�N0b�r�U[b�^Cn�b�NuNMU D Ùzb�noJ}JZp+YZb�n�p i+D La^=HlJMLfp&^�UCN0Lf^[x6�CH&YZNML i p�^ E W
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¿/Á
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È Ï Ê Ã W Ë b�Lf^ W �:P[b�U[YZLONzJZLfn i boJMPCpFS�JMp;YZb�nop�^CN0JMYZUCn*JsJMP[b�P[LONzJZp&Y E pKmÆNMb�r�U[b�^Cnob�NuN0U D Ùzb�n*JuJZp+YZb�n�p iÅD La^CHK¿
JZLap�^ W�Ä ¿/À? ��³¿ r ¬� ���¿ d � Û[� � $&ÛK¿�Î � Ï[d Éo$'$ � W
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