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g�ZR^hX=K�aei=Tj[jM�k�^=TUlWK�aefcTjMnm
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\_^�ZR^�Tj^=�h�=K�^;Y�T�ZR[
LhZWL;K�a� �Ob¡hZzltT6ZW^hX�¢WOb¡=^�£¥¤C¦
L=aeK�fcK�^rMeK�X(Z§^t�=V&i;K�a2OWQ�XGTUfeZWX=lzZW^rMeZR¨bK�f�OWQ-Mc¡=K
© [jMcK�aªZWL=L=aeObZWY«¡¬McOBMe¡=K�Q`KCZIMc�hacK2fcK�[UK�Y�McTUOW^�L=aeOWiG
[UK�V�®(fnMeK�K�acTU^=¨¯aeK�fcK�ZWaeY«¡°McOI±0ZRa«X=f�ZR[U¨WObacTjMc¡hVBf
ZbXGOWLGMeTj^h¨EMc¡hK3±-a«ZRL=LxK�a�ZRLhL=acOrZWY«¡²N´³�K�fc¡=OI±
¡=K�acK�Me¡hZIM-^=K�TµMe¡=K�a�ZWL=L=aeObZWY«¡¬TUf0TU^=¡=K�acK�^rMc[Um¶i;K�M�
MeK�a·ZW^hX�Mc¡;ZIM·ZW^rmªL=a«ZWY5MeTUY�ZR[IQ`KCZIMe�=acK¸f�K�[jKCY5McTUOW^.ZW[µ
¨bOWaeTµMe¡=V¹^=K�K�X=f6MeO.ZIM
[jKCZWf�M�Y�OW^;f�T�XGK�a%Me¡=K0[jKCZRae^=K�a
�hfcK�XºQ`Oba§Y�[�ZWfef�T © Y�ZRMcTUOW^»ZR^hX¼Mc¡hK(V½K�McaeTUY��;f�KCX
Q`Oba�K�lIZR[U�hZIMeTj^h¨#Me¡=Kd[jKCZRae^=K�aC¾ f�LxK�acQ`OWaeVdZR^hY�KWN½\_^
Me¡=K�L=aeOGY�KCfcf
±$K0Q`OWaeVdZR[U[jmBXGK © ^=K-Me¡=K�Q`KCZIMc�hacK�fcK�
[UK�Y�McTUOW^¿LhacObi=[jK�V�®xaeK��K�À=ZWV½TU^=K2Mc¡=K½acK�[UZRMcTUOW^hfc¡=TUL
ixK�Mn±$K�K�^�acK�[jK�lzZW^hY�m¬ZR^hX © [jMcK�aªZR[U¨WObacTjMc¡hVBf�®=ZR^;X
KCfnM«ZRi=[UTUfc¡�Z�Y�OW^h^=K�Y�McTUOW^Ái;K�Mn±¸K�K�^� �OW¡hZzltT-ZR^;X
¢bOW¡=^Â¾ fªXGK © ^hTµMeTjOb^§ORQ
aeK�[UK�lIZR^hY�m¶MeO¶Mc¡hK2Ã§ZRaeÄWOIl
S$[�ZR^=ÄbK�M�ORQBZÅM«ZRae¨WK�M�lIZWacT�ZRi=[UK�Tj^ÆZ�S0ZzmWK�fcT�ZR^
Ç�K�Mn±$OWaeÄ�Q@ZRTjMc¡GQ`�=[�McO(f�ObVBK�XhZIMeZ�XGT�f�McaeTji=�=McTUOW^²N
È0¡=K�Mc¡=K�OWaeK�MeTUY�ZR[¿aeK�fc�=[jMef¼[jKCZWXÉMcO°L=aeTj^hY�TjLh[jKCX
±0ZzmGf%ORQ²XGK�fcTU¨W^=TU^=¨�OWL=McTUVBZW[ © [jMcK�a¸ZR[U¨WObacTjMc¡hVBf%OWQ
±-¡=T�Y«¡�±¸K�L=aeK�fcK�^rM-OW^hK�K�À=ZRVBL=[UKWN
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×=KCZIMe�=acKªØ@ZR[�fcO�Y�ZR[U[UK�X�lIZRaeTUZWi=[UKCÙ�fcK�[UK�Y5MeTjOb^�Q`OWaÂY�[UZbfcfcT © Y�ZRMcTUOW^
T�f.ZR^�TjVBLxOWacMeZW^bM�L=aeOWih[jK�VÚMc¡;ZIM.¡hZbf�i;K�K�^�¨WTUlWK�^�Y�OW^hfcTUXG
K�a«ZRih[jK�ZIMcMcK�^rMeTjOb^ÛXG�hacTU^=¨½Mc¡=K�[�ZWf�M$Mc¡=aeK�K�XGKCY�ZWX=K�f�N6\_^ÛMe¡=TUf
fcK�Y5MeTjOb^§±$K.Q`OWaeVdZR[U[jm�XGK © ^=K&Mn±¸O¬lWK�a«fcTjOb^hf-ORQPMc¡=K2Q`K�ZIMe�=aeK
fcK�[UK�Y5MeTjOb^BL=acObi=[UK�V�ZW^hXBXGTUfeY��;fcf
¡hOI±ÅL=aeK�ltTUOW�hf
XGK © ^=TjMcTUOW^hf
XGOB^=OWM�V½K�K�M-Me¡=K�^=K�KCX=f0ORQ
Z½L=a«ZWY5MeTµMeTjOb^=K�aCN
È0¡=K¶Lh�=acLxObfcK¶OWQ$Q`KCZIMe�=acK¬f�K�[jKCY5McTUOW^(T�f.VdZW^rmrÜQ`OW[�X]Ý&×6TUaef�M�®
±-¡=TU[jK2Mc¡=K�OWaeK�MeTUY�ZR[U[jmb®;TU^�Mc¡hK&feZRVBL=[UK.[jTUVBTµMC®xMc¡=K½VBOWaeK�Q`K�ZR
Mc�hacKCf�±$K.¡hZzlWKb®=Me¡=K2ixK�McMcK�aC®xTj^§[UK�ZWac^hTj^=¨dK�ÀGL;K�acTUVBK�^rMef�Tj^G
lWOb[jltTU^=¨BVdZR^tm#L=a«ZWY�McT�Y�ZW[ÂZR[U¨WObacTjMc¡=Vdf-ZB¨bOrOGX�fcK�[UK�Y5MeTjOb^�ORQ
Q`K�ZRMc�=aeK�f�ORQÞMcK�^dmtTjK�[UX=f�V½OGXGK�[UfP±-TµMe¡di;K�M�MeK�aP¨bK�^=K�aeZW[jTUß�ZRMcTUOW^
LxK�acQ`OWaeVBZW^hY�K&Mc¡;ZR^�±-¡=K�^��hfcTU^=¨ÛMc¡=KBQ`�=[U[
Q`KCZIMc�hacKdfcK�M¶£ àI¦ÜN
á fcK�Y�OW^hX�aeK�Zbf�Ob^ÛQ`OWa�XGK�fcTjaeTU^=¨dMcO#acKCXG�hY�K.Mc¡=K½^t�=V2ixK�aªORQ
lIZRaeTUZWi=[UK�fÛacKCâr�=TjaeK�X¼Q`OWa�[UK�ZWac^hTj^=¨ÁT�fÛMc¡hZRM�Mc¡=K�m¼VdZzm4ixK
�=^=^hK�Y�KCfcfeZRaeTU[jm�K�ÀGLxK�^hfcTUlWK¬McO�OWihfcK�aelWKbNE×=Oba&K�ÀGZWVBL=[jKb®PTU^

VBK�XGT�Y�TU^=Kb®�ZW^��=^=^=KCY�KCfcfeZRaem#lIZRaeT�ZRi=[UK.VdZzm¬Y�Obf�Mª¡t�=^hXGaeK�Xhf
OWa
K�lWK�^&Me¡=OW�;fcZW^hX=f%ORQ]XGOb[j[�ZRa«f6L;K�a�OWihfcK�aelIZIMeTjOb^²®WZR^;X&VdZzmb®
TU^ºZWXhXGTµMeTjOb^²®�K�^rMeZRTU[�acT�f�ÄGf#Q`OWa¬Mc¡=K�LhZRMcTUK�^rMef�¾0¡=K�ZW[µMe¡�£ ãW¦ÜN
È0¡=TUaeX²®ÂLhZWaefcTjVBOb^=TjOb�hfªV½OGXGK�[Uf2ZRaeK&KCZWfcTjK�aªMeO��=^hXGK�aef�MeZW^hX
ZR^;X#[UK�fef-Y�ObV½Lh�GMeZRMcTUOW^hZW[j[UmdK�ÀGLxK�^hfcTjlbK�Q`Oba-L;K�a�Q`ObacVBTU^=¨½Tj^G
Q`K�aeK�^;Y�K�ZR^;XBL=acKCXGT�Y5McTUOW^ÂN6×6TU^hZR[U[jmb®b±-¡hK�^BQ`K�ZRMc�=aeK�fcK�[UK�Y�McTUOW^
T�f0�hf�KCX#Zbf$Z&MeOrOb[xMcOdXGK�K�L;K�^¬aeK�fcK�ZWaeY«¡hK�a«f�¾b�=^hXGK�aef�MeZW^hXGTU^=¨
ORQ�Me¡=K3Y«¡hZWaeZbY5MeK�aeTUf�McT�Y�fdZW^hX�fnMeac�;Y5Mc�hacK§OWQ.f�ObV½K§X=OWVdZRTU^
Ø`KbN ¨;Nj®bMcO&OWaeTjK�^rM�Mc¡=K�V´McOI±0ZRa«X=f�fc�=ihfcK�âr�=K�^rMPK�ÀGL;K�acTUVBK�^rMeZR
McTUOW^�ZR^;X¶K�lbK�^rMc�;ZR[U[jm¶XGK�lWK�[jObL=VBK�^rM-ORQ·ZBXGK�MeZRTU[UK�X#X=OWVdZRTU^
Mc¡hK�OWaem=Ù5®
�=^h^=K�Y�K�fefcZWacm3lzZWacT�ZRih[jKCf.VdZRÄbK¬fc�hY«¡(Tj^rMeK�aeL=acK�MeZR
McTUOW^�VBOWaeK�XGTµä¶Y��=[µMCN
JªK�fcL=TµMeK$fcTU¨W^=T © Y�ZW^rMÂacKCf�KCZRa«Y«¡�Tj^2Mc¡=K © K�[�X]®RZ�f�MeZW^hX=ZWaeX�ZW^hX
ZWY�Y�K�LGMeZWi=[jK�¨bK�^=K�aeZW[�XGK © ^hTµMeTjOb^ÁOWQªMe¡=K�Q`KCZIMc�hacK§fcK�[UK�Y�McTUOW^
L=aeOWi=[UK�VÔ¡hZWf0^=OWM�mWK�M0ixK�K�^�acKCZWY«¡=KCX]N á Y�Y�OWa«XGTU^=¨2MeO¶Z½acK�
Y�K�^rMdY�ZR[U[0Q`OWadLhZWL;K�aef½Q`ObaBMc¡=K§fcLxK�Y�T�ZR[-T�fef��=K�Ob^�lIZRaeT�ZRi=[UK
ZR^;X#Q`KCZIMe�=acK.fcK�[UK�MeTjOb^�ORQ6Mc¡=K&¢WOb�=ac^;ZR[]ORQ
Ã§ZbY«¡=Tj^hK.å²K�ZWac^=
TU^=¨.æ-K�fcK�ZWaeY«¡ÛØ@¢rÃ§åÂæªÙ5®IMe¡=Kdç�g�ZWacT�ZRi=[UK-f�K�[jKCY5MeTjOb^&aeK�Q`K�aef6MeO
Mc¡hK�LhacObi=[jK�VèORQ%f�K�[jKCY5McTU^=¨½Tj^hL=�GM-lIZRaeTUZWi=[jKCf¸Mc¡hZRM-ZWacKªVBObf�M
L=aeK�XGT�Y5MeTjlbK&OWQ$Z¬¨WTUlWK�^¿OW�=MeY�ObVBK�é=N& �OW¡hZzltT
ZR^hX3¢WOb¡=^�£¥¤C¦
Ø`¡hK�aeK�ZIQÞMeK�a$ �¢rÙ
X=K © ^=KªTµM$ZWf
Me¡=K#çef��hihf�K�MPORQ]Q`KCZIMe�=acKCf�fc�hY«¡
Mc¡;ZIM�Me¡=K.ZWY�Y��=a«ZWY�m¶ORQ6Mc¡=K2Tj^hX=�hY�KCX�Y�[�ZWfef�T © K�a�NUNUNPT�f�VdZIÀGTj
VdZR[�é=N á fcTjVBTU[UZWa�XGK © ^=TµMeTjOb^�TUf-¨bTjlbK�^ÛTj^(£jê�ëz¦�Ý%Mc¡hK�Q`K�ZIMe�=aeK
fcK�[UK�Y5MeTjOb^¶L=aeOWi=[UK�V´T�f�MeO&XGT�fcY�OIlWK�a
Mc¡=K�fcK�M¸OWQ]Q`K�ZRMc�=aeK�f�ìIíxî
Mc¡hKªLhZWaeZWVBK�McK�aefPORQ]Me¡=K�Y�[UZbfcfcT © K�a¸McO&i;K��hfcK�X#fc�hY«¡dMe¡hZIM0TjM
VBTj^hTjVBTUß�K�f�Mc¡=K2K�ÀGL;KCY5MeK�X�[UObfef�®hZbY�Y�OWa«XGTj^h¨&MeO¶ZB[jOrfcf-Q`�=^hY5
McTUOW^ÂN á VBOW^=¨�ORMe¡=K�a½L=aeOWi=[UK�Vdf2Mc¡hZRM½±$K�XGTUfeY��;fcf&i;K�[jOI±�®
Mc¡hK�fcK�X=K © ^=TjMcTUOW^;f½X=O�^hORMdXGTUf�McTU^=¨b�=TUfc¡�ZRVBOW^=¨�ZR[U[0L;OrfcfcTj
i=[UKdQ`K�ZRMc�=aeK�f�fcK�M«f.±-TjMc¡(VdZIÀGTUVdZR[�ZWY�Y��=a«ZWY�mÅØ`Oba.VBTj^hTjVdZR[
[UObfefeÙ$ZR^;X#Y�ZW^=^=OWM0TU^hY�OWaeL;ObaeZRMcK�TU^hf�MeZW^hY�KCf0ORQÂMe¡=K�L=aeOWi=[UK�V
±-¡=K�acK-Me¡=K�Y�Obf�MPOWQ]Q`K�ZIMe�=aeK�f�T�f¸TjVBLxOWacMeZR^rM0ZR^hX¶Z�Mca«ZWXGK�ÜOWï
ixK�Mn±$K�K�^¬ZWY�Y��=a«ZWY�m½ZR^hXdY�Obf�M¸OWQ�ObihfcK�aelzZRMcTUOW^hf�TUf¸acKCâr�=TjaeK�X²N
S$K�Y�ZR�hfcKBORQ$Mc¡=Kd[�ZWY«Ä§OWQ0f�MeZW^hX=ZWaeX�XGK © ^=TµMeTjOb^hf�TjM2T�f�¡hZRa«X
McO½ZR^hZW[jmtß�K�ZRae¨W�=VBK�^bM«f�TU^dQ@ZzlWObaPOba¸ZR¨rZRTU^hf�M�Q`K�ZRMc�=aeKªfcK�[UK�Y�
McTUOW^¶ZW[j¨bOWaeTµMe¡=Vdf�®IKbN ¨;Nj®WMc¡=KªZRae¨W�=VBK�^rM�OWQ� �¢.ZW¨bZWTj^hf�M © [jMcK�a
ZR[U¨WObacTjMc¡hVBf�Ø�XGK © ^=K�X�ixK�[UOI±�Ù5NPð�K�^hY�KW®;±¸K�ZIMcMcK�V½L=MªZdXGK�QÞ
TU^=TµMeTjOb^¬OWQ²Mc¡hK�LhacObi=[jK�V�Mc¡hZRM-K�^hZWi=[jKCf¸Mc¡=K�ZR^;ZR[UmtfcT�fPOWQÂMc¡hK
Mc¡hK�OWaeK�MeTUY�ZR[]L=aeOWLxK�acMcTUK�f$OWQ·Q`KCZIMc�hacK�fcK�[UK�Y5MeTjOb^²N
ñÛ�bò%<6>`��>�9;< óx�¼�Â�t:G�CôÂFI�öõÂ�t�@�t÷R�C>@9x< ø�FI9;ù6���rD ó
ØÜú�û=ü�ý�Ù5N á Q`KCZIMc�hacK�f�K�[jKCY5MeTjOb^ÚL=aeOWi=[UK�VþT�f»Z¯Me�=L=[UK
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�������� ®R±-¡hK�aeK � TUfPZ�feZRVBL=[UK0ORQxTj^=Lh�GMPLhZRM�McK�ac^;f
XGK © ^=K�X2OIlWK�a6Z�Q`K�ZIMe�=aeK$fcK�M � ® ����� Z�MeZWac¨bK�M6lzZWacT�ZRih[jKb® �
Z-Y�[�ZWfefcT © Y�ZIMeTjOb^�ZW[j¨bOWaeTµMe¡=V4L=aeOGXG�hY�Tj^=¨�Z�L=acKCXGT�Y5McTUOW^�VBOGXGK�[
Q`OWa � ¨WTUlWK�^ � ZW^hX � ®=ZR^hX � Z½LxK�acQ`OWaeVBZW^hY�K�VBK�MeacT�Y�ORQ
Mc¡hK&Y�[�ZWfefcT © K�a�¾ f0VBOGXGK�[%ZR^hXÛMe¡=K&fcK�[UK�Y�McKCXÛQ`K�ZIMe�=aeK�f�N á������
����� � � íÛMcO�Me¡=KdL=aeOWi=[UK�V TUf�Z¬Q`K�ZRMc�=aeKdf��hihf�K�M"!$# � Mc¡hZRM
VdZIÀGTUV½TUß�KCf � Ø%! ��� Ø �&���(' !�Ù�Ù�®h±-¡=K�acK �)' !�T�f$Mc¡hK�LhacOW
* K�Y�McTUOW^�ORQ·Mc¡=K.XhZIMeZ � OW^�OW^h[jmdMe¡=K�Q`K�ZRMc�=aeK�f0TU^+!·N

×=Oba$McK�Y«¡h^=TUY�ZR[²fcTjVBL=[UT�Y�TjMnm#ZR^hX¬±-TjMc¡=Ob�GM-[jOrfcf0OWQ·¨WK�^=K�a«ZR[UTjMnm
±$K.TjVBLxObfcK.Me¡=K&Y�OW^hf�Mca«ZRTU^rM�Mc¡hZRM � ZW[j±0ZzmGf-¡hZWf�McO¬i;K&Tj^G
Y�[U�hXGKCX�TU^�Mc¡=K½f�K�[jKCY5MeK�X�Q`KCZIMc�hacKCf�N�È¸mtL=T�Y�ZR[ÂQ`K�ZRMc�=aeK&fcK�[UK�Y�
McTUOW^�ZR[U¨WObacTjMc¡hVBf2Mc¡;ZIMB¡hZzlWK�ZRL=LxK�ZWacKCX(TU^ÅMe¡=K�[jTjMcK�aeZRMc�=aeK
MeZbY«Ät[jK�fcL;KCY�T © Y�TU^hfnM«ZR^hY�K�fBOWQªMe¡=K¿ZRixOIlWK�XGK © ^=TjMcTUOW^²®0i=�GM
^=OWMdMc¡=K�L=aeOWih[jK�V Tj^�TjMefBQ`�h[j[�¨bK�^=K�aeZW[jTjMnmWN�×=ObadK�À=ZRVBL=[UKW®
Mc¡hK¬ �¢¿X=K © ^=TjMcTUOW^(VdZRMeY«¡=KCf�Mc¡hK¬ZRixOIlWKdOb^=K¶±-¡=K�^ � TUf
ZR^tm�[UObfef²Q`�h^hY5MeTjOb^½ZW^hX�Me¡=K�aeK¸T�f%^=O�L=aeK�Q`K�aeK�^;Y�K¸ZWVBOW^=¨ªQ`K�ZR
Mc�hacK�fcK�M«f%Mc¡;ZIMPK�Àt¡hTji=TjM�Me¡=K�feZRVBK-[jOrfcf�Ø@ZWY�Y��=a«ZWY�m=Ù5N·k�^=[UTjÄbK
Mc¡hK�TUaBX=K © ^=TjMcTUOW^�¡=OI±$K�lWK�a�®·Mc¡hK¬VBK�MeacT�Y � acKCâb�hTjaeK�f½ZWf&Z
LhZWaeZWV½K�McK�a�Mc¡hKªfcK�[UK�Y5MeK�X¶Q`K�ZIMe�=aeK�f�K�M¸MeO&ZbY�Y�Ob�=^rMP^=OWM¸OW^h[jm
Q`OWa&ZR^tm§[UObfef�Q`�=^hY�McTUOW^²®6i=�GM&ZW[UfcOÛMcO§TU^hY�OWaeL;ObaeZRMcK&Q`K�ZIMe�=aeK
OWi;f�K�aclIZIMeTjOb^EY�OrfnM«f&ZW^hX(LxObfef�TUi=[Um3MeaeZbXGK��ORï�ZWY�Y��=a«ZWY�m¿Q`Oba
fcVBZW[j[UK�a0Q`KCZIMe�=acK�fc�=ihfcK�M«f�N
Ç�OWMcT�Y�K2Mc¡hZRM�Mc¡hK&Y�[�ZWfefcT © Y�ZIMeTjOb^�ZW[j¨bOWaeTµMe¡=V � Tj^§Mc¡=K½XGK © 
^=TjMcTUOW^ÛTUf © ÀtKCX¬ZW^hX¶¨bTjlbK�^ÛZWf0LhZWa�M0ORQ·Mc¡=K�L=aeOWi=[UK�V�N
È0¡hZRM
T�f�®6Z�f�Ob[j�GMeTjOb^¿MeO�Mc¡=KdLhacObi=[jK�VÚT�f.Z¬Q`K�ZIMe�=aeK¶f��=i;f�K�M�Mc¡hZRM
OWL=McTUV½TUß�KCf6Mc¡=K-VBK�McaeTUY$Q`Oba%Mc¡=K-¨bTjlbK�^2[UK�ZWac^hK�a � N
ð�OI±$K�lbK�aC®
��,-� � � � í � �.�/,10
243 �65 �70�89��, ì �:243 ì6; � �/� � � í 0�3 �=<>� ��� î 3�0 ì �/��?
���7@60A� �B�C� ��D�0 NÅÈ0¡hK#L=a«ZWY�McTU^=TjOb^=K�a½T�f2Q`aeK�K#McO�Y«¡=OtObfcK¬ZW^rm
Y�[�ZWfefcT © K�a.ZR^hX�Me¡t�hf.¡=K#OWa2fc¡=KdT�f.TU^bMeK�aeK�f�McKCX3TU^(OWL=McTUV½TUß�
TU^=¨½Mc¡=K�VBK�MeacT�Y�OIlWK�a�ì �/� L;OrfcfcTUi=[jK�Oba0ZzlIZWTj[�ZRi=[UK�Y�[�ZWfef�T © K�aef�N
È0¡=K�Y�Ob^GQ`�hfcTjOb^#OIlWK�aPQ`KCZIMe�=acK�fcK�[UK�Y5MeTjOb^#T�f0XGK�L=T�Y5MeK�X¬Tj^¬Mc¡hK
XGK © ^=TjMcTUOW^�ORQ�Q`KCZIMc�hacKdfcK�[UK�Y5MeTjOb^²®]¨WTUlWK�^§itm�Mc¡hK&KCXGTµMeOWa«f�ORQ
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L=aeOWi=[UK�Vdf�®W±-¡=K�acK-aeK�[UK�lIZW^hY�K-T�fPXGK © ^=KCX¶ZWY�Y�OWa«XGTU^=¨�McO2JªK�QÞ
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á aeVBK�X#±-TµMe¡¬Z.^hK�±4�=^;XGK�a«fnM«ZR^hX=Tj^=¨&ORQ²aeK�[UK�lIZR^;Y�mdZR^hX © [µ
McK�aef�®G±$K�^hOI±¼L=aeOGY�K�KCX¶MeOdXGK�fcTj¨b^¬ObLGMcTUVdZR[ © [jMcK�aef$Q`Oba�f�LxK�
Y�T�ZR[¸Y�ZWfcK�f�N#×6TUaef�M�®·Mc¡=KdaeK�[UK�lIZW^hY�m�XGK © ^hTµMeTjOb^hf�ORQ� �¢�ZW^hX
Mc¡hK�Y�OW^hY�K�LGM�ORQ&Ã¿ZRaeÄWOIl�S$[�ZR^=ÄbK�MÛORQ&ZEMeZRae¨WK�M¬lIZRaeT�ZRi=[UK
� ®;:=<dØ � ÙBZRaeKÛLhacKCf�K�^bMeK�X]NºÈ0¡=K�acK�[UZRMcTUOW^hfc¡=TUL�ixK�Mn±$K�K�^
Mc¡hK.acK�[jK�lIZR^rM-Q`K�ZRMc�=aeK�f�ZW^hX.:=<dØ � Ù$TUf�K�ÀGL=[UOWaeK�X]N#:=<dØ � Ù
T�fdMc¡hK3fcOW[U�GMcTUOW^�OWQ�fcK�lbK�a«ZR[�Y�[UZbfcfcK�f¶ORQ�Q`K�ZRMc�=aeK3fcK�[UK�Y�McTUOW^
L=aeOWi=[UK�Vdf�N
æ-K�¨bZRa«XGTU^=¨½^=ORM«ZIMcTUOW^Â®G±¸K�±-TU[j[ÂX=K�^=OWMcK.Z½lIZRaeTUZWi=[jK�itm ���^�
� ®.TjMef¿lzZW[j�hK�f§itm!> � ®.Mc¡=K(M«ZRae¨WK�M§lzZWacT�ZRih[jK � ®&Z�lzZW[j�hK
ORQ � itm�?5®�Mc¡hK¬aeK�VdZRTU^=TU^=¨�f�K�M½OWQ�lIZRaeTUZWi=[jKCf2itm � � ®PTÜN KbNj®
� � [ �3� � � � �	�	� ®�ZR^hXÅZ * ObTj^rMBlzZW[j�hK¬OWQ0� � ZWfA@ � N(³�K
±-TU[j[%ZR[�f�Od�;f�K�Me¡=K&fc¡=Oba�Me¡hZR^hX �dØ � i � ý ��� G�Ù [ �dØ � i � GzÙ
McO�XGK�^=ORMeK2Me¡hZIM�Q`OWa�K�lbK�aem¬TU^hf�MeZW^bMeTUZRMcTUOW^�?�ORQ � ®�ZW^hX§K�lr
K�aem¼TU^hf�MeZW^bMeTUZRMcTUOW^B>býR®2ZR^hX!> G(OWQBMc¡=KÅfcK�M3ORQBlzZWacT�ZRih[jKCf
� ý�ZR^hX � GÛMc¡=K§Q`OW[U[jOI±-TU^=¨�K�âr�hZRMcTUOW^Á¡=OW[�X=f�Ý+�dØ � [ ?Bi
� ý [ >bý ��� G [ > G�Ù [ �dØ � [ ? i � G [ > GCÙ�N+OtTjVBTU[UZWac[UmW®
�dØ � i � ý ��� G Ù3C[ �dØ � i � G Ù#K�ÀGL=aeK�fef�KCfdMc¡hK¿Q@ZbY5MÛMc¡hZRM
Mc¡hK�aeK¿T�fÛZW^4TU^hfnM«ZR^rMcT�ZIMeTjOb^4ORQ �&��� ý � ZR^hX � G Q`OWaÛ±-¡=T�Y«¡
Mc¡hK�KCâb�;ZIMcTUOW^´XGOtK�f3^=ORM�¡=Ob[UX]N á [UfcOh®B±$KÅ±-TU[j[dXGK�^=ORMeK
Mc¡hK.Y�OW^;XGTµMeTjOb^hZR[]TU^hXGK�L;K�^hXGK�^hY�K.OWQ � ZR^;X � ý ¨WTUlWK�^ � G Zbf
8RØ �ED�� ý i � G Ù�F �dØ � i � ý ��� G Ù [ �dØ � i � G Ù�Nª×6Tj^;ZR[U[jmb®hMeO
ZzlWObTUX#McKCY«¡=^=T�Y�ZW[²XGTµä¶Y��=[µMeTjKCf�±-¡=K�^ÛMc¡=K2Y�OW^hX=TµMeTjOb^hZR[]L=aeOWi=
ZRihTj[UTµMnm �dØ � i � Ù
TUf
^hORMPXGK © ^=K�X�Ø@±-¡=TUY«¡dT�f%Me¡=K�Y�Zbf�K0±-¡=K�^



�dØ � Ù [ LbÙ�®]±¸K½±-Tj[U[�ZWfefc�=VBK.Mc¡;ZIM�Mc¡=K * ObTj^rM�L=acObihZRihTj[UTµMnm
XGT�fnMeacTUi=�GMeTjOb^(¡hZWf.^=O¿f�Mcae�hY5Me�=aeZW[�ß�K�acOrf�®·T�N KWNU®
ZR[U[
Mc¡hK#LxObf�
fcTji=[UK½Tj^hf�MeZW^rMcT�ZIMcTUOW^;fªOWQPMe¡=K&lIZWacT�ZRi=[UK�f � ¡;ZzlWK&Z¬LxObfcTµMeTjlbK
L=aeOWihZWi=TU[jTjMnmW®I^=O�VdZIMcMcK�a
¡hOI±Åf�VdZW[j[ÜN á Y�Y�ObaeX=Tj^=¨ªMcO� �¢B£ ¤z¦ÜÝ
ñÛ�bò%<6>`��>�9;<��²����� V5õ²��FI9;<:U�FI�r���Nu=:=<·÷hR
N á lzZWacT�ZRih[jK � �
T�f���� Ve?���FI9x<lUx��R¯FI�t�@�Nu=:=<��¿McO � TjQ2ZR^;X�OW^=[Um�TjQ�Mc¡hK�aeK
K�ÀGT�fnM«f�f�ObV½K.> ��� ?5®ªZW^hX @ � Q`OWa�±-¡=T�Y«¡ A6Ø ��� [�� ��� � � [
@ � Ù ��Lh®�fc�hY«¡�Me¡hZIM�A6Ø � [ ?�i ��� [ > ��� � � [ @ � Ù C[ A·Ø � [
?�i � � [ @ � Ù5N
ñÛ�bò%<6>`��>�9;<
	²�����4V r��t:��FI�t�@�Nu=:=<6÷ R
N á lIZWacT�ZRi=[UK ��� TUf
��� V Y �t:�²�fREFI�t�@�Nu=:=<���McO � TjQ6ZR^;X¶OW^h[jmdTjQÂTjM0T�f$^=ORM- �¢W
f�McaeOW^=¨b[jm�aeK�[UK�lIZR^rM�®bZR^hX.Mc¡=K�acK$K�ÀGT�fnM«f
Zªfc�=ihfcK�M
ORQ;lzZWacT�ZRih[jKCf
� Z� ORQ�� � Q`OWa�±-¡=TUY«¡�Me¡=K�aeK�K�ÀGT�fnM«f�fcOWVBK > � ®�?5®;ZW^hX�@ Z� ±-TµMe¡
A·Ø ��� [ > �	� � Z� [ @ Z� Ù � L�fc�hY«¡�Me¡hZIMCÝ+A6Ø � [ ?�i ��� [
> � � � Z� [ @ Z� Ù;C[ A·Ø � [ ?�i � Z� [ @ Z� Ù5N
ñÛ�bò%<6>`��>�9;<��Â�����4V�t#�t�@�Nu=:=<6÷ R
N á Q`K�ZRMc�=aeKÅT�f���� V
FI�t�@�Nu=:=<��¬McO � TµQ�TjMBTUf½ �¢R�±$K�ZRÄt[Um¿Oba½ �¢W�f�McaeOW^h¨W[Um¿aeK�[j
K�lIZW^bM-MeO � N á Q`K�ZRMc�=aeK�TUf����4V«>`FzFI�t�@�Nu=:=<���McO � TjQ%TjM�^=OWM
 �¢WÜaeK�[UK�lIZR^rM$McO � N
ñÛ�bò%<6>`��>�9;< ó�Â�+:¹:GF��;9-u��½�@:h<��x�b�b� È0¡hKºÃ§ZWacÄbOIl
S$[UZW^=ÄWK�M�ORQ � ®·XGK�^=ORMeK�X�ZWf :=<#Ø � ÙªT�f.Z�VBTj^hTjVdZR[¸f�K�M.ORQ
lIZRaeTUZWi=[UK�f�®¸fc�hY«¡ÅMe¡hZIM¶K�lWK�acm(OWMc¡=K�a¶lIZRaeTUZWi=[jKÛT�fdTj^;XGK�LxK�^G
XGK�^bM�OWQ � ¨bTjlbK�^ :=<¶Ø � Ù�®]T�N KWNU®�� � � � � � �>�	���6� �dØ � i
:=<dØ � Ù �?� Ù [ �dØ � i :=<¶Ø � Ù�Ù�N
\�M�Mc�=ae^hf�Ob�GM�Mc¡hZRM�Mc¡=K :=<¶Ø � Ù�TUf��=^hTUâr�=K¶ZW^hX3Y�OWTU^hY�T�XGKCf
±-TjMc¡ÛMc¡=K�fcK�M�OWQ6 �¢W�f�McaeOW^=¨b[jmBaeK�[UK�lIZR^rM$Q`K�ZRMc�=aeK�f0TU^�XGTUf�McaeTj
i=�GMeTjOb^hf·Mc¡hZRM6ZWacKPQ@ZRTjMc¡GQ`�=[rMeOªfcOWVBK¸S0ZzmWKCf�T�ZR^.Ç�K�Mn±$OWaeÄ�N²\_^
XGT�fnMeacTUi=�GMeTjOb^hf.^hORM2Q@ZWTµMe¡GQ`�=[¸McO¿ZW^tm�S0ÇèMe¡=K¬ �¢W_fnMeacOb^=¨W[Um
aeK�[UK�lIZR^rM�Q`KCZIMc�hacKCf¸ZWacK-Me¡=K�Ob^=K�f�Mc¡hZRM$ixK�[UOW^h¨.Tj^¶Mc¡=K�Tj^rMeK�ac
fcK�Y5MeTjOb^�ORQ
Me¡=K&Ã§ZWacÄbOIl#S$[UZW^=ÄWK�Mef�N0³3K&^=OI±ÆXGK © ^hK.Mc¡hK�fcK
Y�Ob^hY�K�LGMef-ZW^hXÛL=aeOIlWKªMc¡=K�L=aeOWLxK�acMcTUK�f�N
ñÛ�bò%<6>`��>�9;<°óxó;���&:6R;�t?C>@:=< 7��r� Y 9;F�� � �����=��� � N(å²K�M
� i;KªZ�f�K�M�ORQ²XGT�fcY�acK�McK-lIZRaeTUZWi=[UK�f
ZR^;X � ixK�Z * OWTU^rMPL=aeOWihZR
i=TU[jTjMnmdXGT�fnMeacTUi=�GMeTjOb^dOIlWK�a¸ZR[U[hLxObfef�TUi=[UK�Tj^;fnM«ZR^rMcT�ZIMeTjOb^hf�OWQ � N
å²K�M � i;K¬Z�XGTjaeK�Y�McKCX(ZWY�mGY�[jT�YB¨Wa«ZRL=¡�OIlWK�a.Z§fcK�M.ORQ-lIZRaeTj
ZRih[jKCf � � � N¿åÂK�M½ZW[j[¸^=OGXGK�f&ORQ � Y�OWaeacKCf�LxOW^hX�Ob^=K�ÜMcOW
OW^hK�McOdVBK�V&i;K�aef-OWQ � N$³�K�acKCâb�hTjaeK�Mc¡hZRM-Q`OWa�K�lWK�acm¶^hOtX=K
�s� � ® � T�f�L=aeOWihZWi=Tj[UT�fnMeTUY�ZR[U[jm�TU^hXGK�L;K�^hXGK�^rM�ORQ0ZR[U[
^=OW^=
XGKCfcY�K�^hX=ZW^rMefBORQ � ®$¨WTUlWK�^ÅMe¡=K�LhZWacK�^bM«fBORQ � Ø:¹:GF��x9-u
� 9;<6H6>`��>�9;<%Ù5N È0¡hK�^´±¸K�Y�ZW[j[½Mc¡hK�MeacTUL=[UK�M � ���!�=�"� � Z
S0ZzmWKCf�T�ZR^ÛÇ�K�Mn±$OWaeÄ§Ø@S0Ç�Ù�£µêXLz¦ÜN
á ±$K�[U[²Ät^=OI±-^�L=acObL;K�a�Mnm#ORQ
S$Çªf-T�f0Mc¡hZRM&ìIí ? * ObTj^rM�L=aeOWi=
ZRihTj[UTµMnm¬XGTUf�McaeTUi=�GMcTUOW^�Y�ZR^Ûi;K�aeK�L=aeK�fcK�^rMeK�X¬±-TµMe¡�ZBS0Ç.N
ñÛ�bò%<6>`��>�9;<ºóKF]�$# V«?��NS%:GFI:G��>�9;<¸N�È0±¸O½lIZRaeTUZWi=[UK�f � ý ZW^hX
� G ZRaeK¶î � � 0P2 ì 3 ì �P0 î�¨WTUlWK�^�Z¶f�K�M�ORQ%lIZRaeTUZWi=[UK�f � + TU^¿ZdS0ÇTjQ�ZR^;XÅOb^=[jm(TjQ�Me¡=K�aeKÛK�ÀGTUf�Mef½^=O(ZbX * ZWY�K�^hY�m�L;ZIMc¡ AÆØ`TÜN KbNj®
Z�LhZRMc¡ETU¨W^hOWaeTj^=¨�Me¡=K#ObaeX=K�aeTj^=¨�OWQ-Mc¡=K¬K�XG¨bK�f«Ù�f��;Y«¡�Mc¡hZRM
Ø`TÞÙ%K�lWK�aem&Y�OW[U[jT�XGK�a�ORQ A¿Ø@Z�Y�OW[U[jT�XGK�a�i;K�Tj^h¨2Z�^=OGXGK�±-TjMc¡BMn±$O
TU^hY�ObV½TU^=¨�K�X=¨WK�f6Me¡hZIM�ixK�[UOW^h¨�Tj^½Mc¡hK-LhZIMe¡;Ù6TUf%TU^ � + OWa
¡hZbfZdXGKCfcY�K�^hXGK�^rM�Tj^ � + ®;ZR^hX�Ø`TUTÞÙ-^=OdOWMc¡=K�a-^=OGXGK�f�OW^�LhZIMe¡ AZRaeK�Tj^ � + £µêbê5¦�N
×=aeOWV¯Mc¡=K.XGK © ^=TjMcTUOW^�ZR^;X¬¨baeZWL=¡¶Me¡=K�Obacm#±¸K�TU^GQ`K�aCÝ

ø�FI91S¸9;?C>`�C>@9x<4óx� á lzZWacT�ZRih[jK�±-TµMe¡ÛZ½XGTUacKCY5M0K�XG¨bK�MeO � TUf
^=K�lWK�a%#R_f�K�LhZRa«ZIMeK�X¬¨WTUlWK�^�ZW^tm#f��hihf�K�M�ORQ%Me¡=K.lIZRaeTUZWi=[UK�f D Z
LhZWacK�^bM0ORQ%Z&Y�OWVBVBOW^�Y«¡=TU[UX¬±-TµMe¡ � TUf0^hK�lWK�a�#W_f�K�LhZRa«ZIMeK�X
¨WTUlWK�^ ZW^tm4f��=i;f�K�M§ORQ2Me¡=K(lIZRaeTUZWi=[UK�f¬Mc¡hZRM¿Y�Ob^bM«ZRTU^hfÛMc¡hK
Y�ObVBV½Ob^ÛY«¡hTj[�X]N
ñÛ�bò%<6>`��>�9;<»ó�QÂ���·:=>`�XW·��ô6�@<6�r?C?bN$È0¡=K2¨Wa«ZRL=¡ � ORQ�fcOWVBK
S0Ç'& T�f#Q@ZWTµMe¡GQ`�=[�MeOÁZ * OWTU^rM�LhacObihZRi=TU[UTµMnm�XGT�fnMeacTUi=�GMeTjOb^
� OIlbK�a�Q`K�ZRMc�=aeK¶fcK�M � TjQ-ZW^hX�OW^=[Um§TjQ-K�lWK�acm3XGK�LxK�^hX=K�^hY�K
K�^rM«ZRTU[jKCX4itm � TUf�ZW[UfcOÅL=aeK�fcK�^rMÛTj^ � Nè³�K(fcZzm�Mc¡;ZIM�Z
X=ZRMeZI�¨WK�^=K�a«ZIMeTj^h¨.L=aeOtY�K�fef)( TUf¸Q@ZWTµMe¡GQ`�=[U[jm¶aeK�LhacKCf�K�^bMeK�Xditm
&(®]TjQ)( Tj^¿Mc¡=KBfcZWVBL=[jK½[UTjVBTjM�LhacOGXG�hY�K�f�X=ZIM«Z¶±-TjMc¡ * OWTU^rM
L=aeOWihZWi=TU[jTjMnmÛX=TUf�McaeTjih�GMcTUOW^ �B®xZW^hX*& T�f�Q@ZRTjMc¡GQ`�=[6MeO��BN á
S0Ç+& T�f�Q@ZWTµMe¡GQ`�=[
TjQPMe¡=K�aeK&T�f�Z#LhacObihZRi=TU[UTµMnm�XGT�fnMeacTUi=�GMeTjOb^
� MeOB±-¡=TUY«¡�TjM�TUf$Q@ZWTµMe¡GQ`�=[ÜN
\�M�Q`Ob[j[UOI±�f$Q`acObV¯Me¡=K2Ã§ZWacÄbOIl �¸OW^hX=TµMeTjOb^¬Me¡hZIMªK�lWK�acm¬Y�OW^=
XGTjMcTUOW^hZW[²TU^hXGK�LxK�^;XGK�^hY�K.K�^rM«ZRTU[jKCX#itm � T�f-ZR[�f�OBL=aeK�fcK�^rM�TU^
� N.È0¡t�hf�®�MeOW¨bK�Mc¡hK�a�×hZRTjMc¡=Q`�=[j^hK�fef�ZR^hX§Mc¡=KBÃ§ZRaeÄWOIl8�¸OW^=
XGTjMcTUOW^EKCfnM«ZRi=[UT�f�¡EZ3Y�[UObfcKdacK�[UZRMcTUOW^hfc¡=TUL(i;K�Mn±¸K�K�^ÅZ�¨baeZWL=¡
� ZR^;Xdf�ObV½K�L=acObihZRihTj[UTµMnmBXGT�fnMeacTUi=�GMeTjOb^ � ZR^hXdZW[j[UOI±��hf
MeO
ZWfefcOtY�TUZRMcK0fnM«ZIMeTUf�McT�Y�ZW[GL=acObL;K�a�MeTjKCf%ORQ � ±-TjMc¡B¨Wa«ZRL=¡&L=aeOWLxK�ac
McTUK�fPORQ � N%\_^BMc¡=K�McK�aeVBTj^hOW[UOW¨Wm&ORQ OtL=TUacMcK�f�®-,�[UmtVBOW�=aC®bZW^hX
OGY«¡=K�Tj^hK�f�£µê #C¦ � ZW^hX � ZWacK � ì �/��, � ��� � � � í 0 ìRí � �/,10C3 ®=ZW^hX
TU^�Mc¡=K�MeK�aeVBTj^=Ob[jOb¨Wm¶OWQ/.%K�ZRae[�£jêWê5¦ � � � ì 210�3 � 0 ; � � 8 ì 2 ���
�´ZR^hX � � � ì10�243 � � ��� 8 � 3 21, ��� � N
ø�FI91S¸9;?C>`�C>@9x< F²�&\_^ÁZ§Q@ZWTµMe¡GQ`�=[�S0Ç.®5#W�fcK�L;ZRa«ZIMcTUOW^�Y�ZRL=
Mc�hacKCfPZR[U[;Y�OW^hX=TµMeTjOb^hZR[hX=K�LxK�^hXGK�^hY�K�ZR^hXBTU^hXGK�L;K�^hXGK�^hY�KªacK�
[�ZIMcTUOW^;f�Mc¡;ZIMdZRaeK¶K�^hY�OGXGK�X(TU^(Me¡=K¬¨baeZWL=¡4£jêWêR®$ê Lz¦0±-¡=T�Y«¡
TUV½Lh[jTUK�f·Mc¡;ZIM%Mn±¸Oª^=OGXGK�f%ZWacK6#R_fcK�LhZWaeZRMcK�X�±-TjMc¡½K�ZbY«¡2OWMc¡=K�a
¨WTUlWK�^ � ®hTjQ�ZR^hX�Ob^=[Um#TjQ6Me¡=K�m�ZRaeK.Y�Ob^hXGTjMcTUOW^hZW[jm¬Tj^;XGK�LxK�^G
XGK�^bM�¨bTjlbK�^ � N
AW6�t9hFI�tD �Â�>< ,10 � í �87��10 :=<dØ � Ù � íÅì � ì �/��, � ��� < � � �
��,K0 � 0�� ��� 2 ì 3�0 í � � ? ; ,��/� î 3 0 í ? ìIí�î 2 ì 3�0 í � �b��� ; ,-�/� î 3�0 í ���
� �

ü 3 �X��� �ªÇ�KCZRLxOW[UTµM«ZR^�f�¡hOI±�fd£µêXLz¦
Mc¡hZRM�Mc¡=K¶fcK�M.OWQ¸LhZWacK�^rMef�®
Y«¡=TU[UX=acK�^²®PZR^;XELhZWacK�^bM«f2OWQªY«¡=TU[UX=acK�^ÅORQ � #W�fcK�LhZWaeZRMcKCf �
Q`aeOWV ZW^rmÅORMc¡hK�adlIZRaeTUZWi=[UKWN�å²K�MB�;f¶Y�ZW[j[0Me¡=TUf#f�K�M:9�ZW^hX
L=aeOIlWK
Me¡hZIM
TjM6T�f6VBTj^=TUVdZR[=ZW^hX�Mc¡t�hf
ZE:=<¶Ø � Ù5N6S¸m;.PacObL;OW
fcTµMeTjOb^�ê-^=ORMe¡=Tj^h¨1#R_fcK�LhZWaeZRMcK�f
Z.LhZRaeK�^rM�OWa¸Z.Y«¡=TU[UXBOWQ � fcO
±$K¸Y�ZW^=^=OWM·aeK�VBOIlWK%Me¡=K�V»Q`aeOWV<9�N á ¨rZRTU^²®zirm=.PacObL;Orf�TjMcTUOW^
êW®·TµQ$Mc¡hK¶Y«¡=Tj[�XGaeK�^�ixK�[UOW^=¨�TU^�9»^hORMc¡hTj^=¨�Y�ZR^>#R_fcK�LhZWaeZRMcK
Z�LhZRaeK�^rMdORQ�Z(Y�ObVBV½Ob^ÁY«¡hTj[�XÁ±-TµMe¡ � N4È0¡r�;f�®$LhZRaeK�^rM«f
ORQ�Y�OWVBVBOW^(Y«¡=TU[UXGaeK�^(ZW[UfcO§Y�ZW^=^=ORM&i;K¶aeK�VBOIlbK�X¿Q`acObV'9�N
³�K¿^=OI±�L=aeOIlWK�Me¡hZIM?9èT�f¬ZW[UfcO(�=^=T�âr�=KWN á fef��=VBK¿Mc¡hZRM
ZR^hORMc¡hK�a0f�K�M69 Z C[ 9@#R_fcK�LhZWaeZRMcK�f � Q`aeOWVèZR^tmdOWMc¡=K�a¸lIZRaeTj
ZRih[jKbN2³�TjMc¡�Z¬fcTjVBTU[UZWa�ZRae¨W�=VBK�^rM�ZWf�ZRixOIlWKb®�±¸KdfcK�K&Mc¡hZRM
9 Z ¡hZbf�McO�Y�Ob^bM«ZRTU^EZR[U[¸L;ZRaeK�^rMef.ZW^hXEY«¡=TU[�XGacK�^EORQ � ®
ZW^hX
ZR[�fcO¿ZR[U[¸L;ZRaeK�^rMef2ORQ�Y«¡=TU[UXGaeK�^ÅORQ � N¿È0¡t�hf�®/9 #A9 Z ZW^hX
fcTj^hY�K=9�TUf0VBTU^=TjVdZW[�®B9 Z [ 9�ZW^hXÛf�O:9ÁTUf��=^=T�âb�hKWN

È0¡=K ^hK�ÀtM Mc¡=K�OWaeK�Vdf ZbfcfcOGY�T�ZIMcK  �¢WÜaeK�[UK�lIZW^hY�m ZW^hX
:=<dØ � Ù5N
AW6�t9hFI�tD .]�:C5í�ì � ì �/��, � ��� < � ? ì D ì 3 � ì 5 � 0 � ��� � �
D�E � � � 3 � í �h��?=3�0C� 0CD ìIí � ? � � ìRíxî � í � ? � � � � : <¶Ø � Ù6�



ü 3 �X��� �HOt�=LhL;Orf�K¿Mc¡hZRM � � TUfÛ �¢R_f�McaeOW^=¨b[jm�acK�[jK�lzZW^rM�®-i=�GM
XGOtK�f¶^=ORM#ixK�[UOW^h¨(Tj^B:=<dØ � Ù5N»æ-KCY�ZR[U[-Me¡hZIM#TU^�Mc¡hK¿XGK�QÞ
TU^=TµMeTjOb^ÆORQ¶ �¢W�f�McaeOW^=¨�aeK�[UK�lIZR^;Y�m*Ø�J�K © ^=TjMcTUOW^´¤WÙ5® � � [
��� � ��� ���	� ®�ZW^hX4fcO :=<¶Ø � Ùc#)� � N OtTU^hY�K : <#Ø � ÙBTUf
Z�f��hihf�K�M.ORQ'� � TjM�Q`OW[U[jOI±�f�Me¡hZIM �dØ � [ ?ji � [ > � � � [
@ � Ù [ �dØ � [ ?=i � � Ù�N#È0¡=K�acK�Q`OWaeKW®ÂZbY�Y�ObaeX=Tj^=¨¬McO§JªK © ^=Tµ
McTUOW^§¤t® ��� Y�ZR^Û^=K�lbK�a-ixK� �¢W_fnMeacOb^=¨W[UmBacK�[jK�lzZW^rM�®=Y�Ob^rMca«ZRaem
McOB±-¡hZRM�±¸K�Zbfcfc�=VBK�X]N
�¸OW^tlbK�a«f�K�[jmb®�±$K¸Y�ZR^�L=aeOIlWK
Me¡hZIM%TjQ � � � :=<dØ � Ù5®zMe¡=K�^&TµM6TUf
 �¢W�f�McaeOW^=¨b[jm�aeK�[UK�lIZR^rM�N6S$m�Mc¡=K0XGK © ^=TµMeTjOb^&OWQ #W�fcK�LhZWaeZRMcTUOW^
Ø@JªK © ^=TµMeTjOb^Æê #bÙ5®0±¸K§Y�ZR^�fcK�K�Me¡hZIM¶KCZWY«¡�VBK�V2ixK�a � � ORQ
:=<dØ � Ù$TUf�^=ORM�#W�fcK�L;ZRa«ZIMcKCX¶Q`aeOWV � ¨bTjlbK�^ � � ®;T�N KWNU®=¨bTjlbK�^
Mc¡hK�acK�VdZRTU^=Tj^h¨.f�K�M�ORQ]lIZRaeTUZWi=[jKCf�N·\_^BMc�=ae^½Mc¡=T�f�TUVBL=[UTjKCf�Ø`itm
.�aeOWLxObfcTjMcTUOW^�#bÙ
Me¡hZIM � ZW^hX � � ZRaeK�Y�OW^;XGTµMeTjOb^hZR[U[Um¶XGK�LxK�^G
XGK�^bM�¨bTjlbK�^>� � ®]TÜN KbNj® �dØ � [ ?bi � � � � � Ù C[ �dØ � [ ?bi � � Ù
ZR^;X¬fcO ��� T�f� �¢W�f�McaeOW^h¨W[Um½aeK�[UK�lIZW^bMCN
AW6�t9hFI�tD �²�:C5í�ì � ì �/��, � ��� < � ? ì D ì 3 � ì 5 � 0 � ��� � �
D�E �P< 0 ì @�� ?b3�0��70�D ìRí � ? � � ìIí�î � í ��?j� � �/�^� � í � � D�E � � �%3 � í �h��?
3�0��70�D ìRí � ìIíxî �/,10C3 0� � ìIí � íxî �/3�0 ; �P0 î 2 ì ��, � 3 � 8 � � � � �

ü 3 �X��� � �¸OW^;f�T�XGK�aÛZR^4�h^hXGTUacKCY5McKCX4LhZRMc¡	AºQ`aeOWV � MeO �
ZR^;X�[jK�M��¹ixK2Me¡=K½fcK�M�ORQPY�OW[U[jT�XGK�aef�Tj^�AÂN�È0¡=K�^ � ZW^hX �
ZRaeK�^=ORM #R_fcK�LhZWaeZRMcK�X#¨WTUlWK�^��.®tfcO&Mc¡=K�m#ZRaeK�Y�OW^hX=TµMeTjOb^hZR[U[jm
XGK�L;K�^hXGK�^rM¿Ø .�aeOWLxObfcTµMeTjOb^=#WÙBZW^hXÅMc¡t�hf�® �dØ � i �>� �ªÙ.C[
�dØ � i���Ù�N�S$mÛXGK © ^=TjMcTUOW^�Me¡=K�^Â®xTjQ � T�f�^hORM� �¢W_fnMeacOb^=¨W[Um
aeK�[UK�lIZR^rM�®xTjM�T�fª �¢W�±¸KCZRÄt[jm¬acK�[jK�lIZR^rM�N%�¸OW^tlWK�aefcK�[UmW®;TµQ � TUf
 �¢WÜ±$K�ZWÄr[Um�acK�[jK�lIZR^rM�®PMc¡=K�^�Me¡=K�aeK�TUfdZ�fcK�M��Éfc�hY«¡�Mc¡hZRM
�dØ � i �\� ��ÙAC[ �dØ � i��ªÙ5N.\�Q¸Mc¡=K�acK½TUf�^=OÛLhZRMc¡¿ixK�Mn±$K�K�^
� ZR^hX � Mc¡hK�^¶Me¡=K�m¬ZRaeK%#W�fcK�LhZWaeZRMcKCXd¨WTUlWK�^#ZR^tm¶fcK�M�®GZW^hX
itm .PacObL;Orf�TjMcTUOW^ #dY�Ob^hXGTjMcTUOW^hZW[j[Um¶TU^hXGK�L;K�^hXGK�^rM�¨WTUlWK�^�ZW^rm
fcK�M�ZR^;X¬fcO � Y�ZR^h^=ORM-ixK. �¢R�±¸KCZRÄt[Um½aeK�[UK�lIZW^bMCN

á Y�ObacOb[j[�ZRaem&OWQ²Mc¡hK�ZWi;OIlbK�T�f$Mc¡hZRM0 �¢W�TjaeacK�[jK�lIZR^rMPQ`KCZIMc�hacKCf
¡hZzlbK¸^=O�LhZRMc¡&McO � TU^½Mc¡=K-S0Ç�Q@ZRTjMc¡GQ`�h[=McO�Me¡=K0L=acObihZRihTj[UTµMnm
XGT�fnMeacTUi=�GMeTjOb^²N
\�QÂQ@ZWTµMe¡GQ`�=[U^=K�fef-ZR^;X¶Me¡r�;f .�aeOWLxObfcTµMeTjOb^�#2X=O
^=OWMP¡=OW[�X�Ø@Zbf
TUf�MnmtL=TUY�ZR[=±-¡hK�^BMc¡hK�aeK�ZRaeK�XGK�MeK�aeV½TU^=T�fnMeTUY�acK�
[�ZIMcTUOW^;f
Q`OWaPK�À=ZRVBL=[UKCÙ%TjM¸T�f�LxObfefcTji=[UK0Mc¡;ZIMPMe¡=K�aeK�ZWacK-V&�=[µMeTµ
L=[UK.Ã§ZRaeÄWOIldS$[�ZR^=ÄbK�Mef$Q`Oba � ® :=<2ýRØ � Ù � �J�6� � : < � Ø � Ù�N
\_^Mc¡hTUf%Y�Zbf�K¸Mc¡hK$ �¢W�f�McaeOW^h¨W[UmªaeK�[UK�lIZR^rM·Q`K�ZIMe�=aeK�f%ZRaeK�Me¡=K0OW^=KCf
TU^dMc¡=KªTj^rMeK�a«f�KCY5McTUOW^BOWQÂZR[U[=Mc¡hKªÃ§ZWacÄbOIl2S$[UZW^=ÄWK�Mef�®WTÜN KbNj®rMc¡hK
fcK�M�� � �
	 � Ø � Ù�Ø@±¸K�OWVBTµM0Z�L=aeOtORQ²XG�=K�McO.[�ZWY«Ä½ORQ²fcLhZWY�KCÙ5N

� �������� �%�E��� Ì*Î Ñ Ï Í-�=ÐnÑ¸ÒÔÑ�Ó#� Ë-Ì �6�=Í�� Ì
Î$ÌÂÏ�Ì �x�=ÐnÑPÒ��¿�=ÑP� ÏnÌ #

È0¡=T�fBf�KCY5McTUOW^�f��=VBVdZRaeTUß�K�f2Mc¡hKÛY�OW^hXGTjMcTUOW^;f2�=^;XGK�aB±-¡=T�Y«¡
:=<dØ � Ù$TUf$Me¡=K.fcOW[U�GMcTUOW^¬McOBQ`KCZIMc�hacK�fcK�[UK�Y5MeTjOb^¬LhacObi=[jK�Vdf�N
S$m¬XGK © ^=TjMcTUOW^²® :=<dØ � Ù-Y�ZWacaeTUK�f-ZR[U[²TU^GQ`OWaeVdZIMeTjOb^ÛaeK�âr�=TUaeK�X
McO&K�f�McTUVdZIMcK�Mc¡=K�L=aeOWihZWi=TU[jTjMnm½X=TUf�McaeTjih�GMcTUOW^¬ORQ � ¨WTUlWK�^dMc¡hK
X=ZRMeZ=N�È0¡hK2K�À=ZbY5MªXGT�f�McaeTji=�=McTUOW^§T�f�aeK�âr�=TUacKCX � í ��? Q`OWa�Y�ZR[UTj
i=a«ZIMeK�X#Y�[UZbfcfcT © Y�ZRMcTUOW^²®rT�N KWNU®G±-¡=K�^¶Mc¡hK�Ob�GMcLh�GM-ORQ²Me¡=K�Y�[�ZWf�
fcT © K�a�T�f-^=ORM-Me¡=K.VBObf�M�L=aeOWihZWi=[UK�Y�[UZbfcf0OWQ � ®=i=�GM�Me¡=K.XGT�fn
McaeTUi=�GMcTUOW^ºOIlWK�aÛY�[UZbfcf¬VBK�V2ixK�a«fc¡=TjLÂN �$ZR[UTjihaeZRMcTUOW^4T�fÛacK�

âr�=TUacKCXºTU^ÆVdZR^tm¼[UK�ZWac^hTj^=¨4ZWL=L=[UTUY�ZIMeTjOb^hf§fc�hY«¡ÆZWf�±-¡=K�^
Y�OrfnMc�fcK�^;f�TjMcTUlWK0XGK�Y�TUfcTUOW^hf%V&�hfnM
ixK-VdZWXGK�ZW^hX&Y�OWaeacKCf�LxOW^;X=f
McO.Ã§K�ZR^=POGâr�hZWacKCX2åÂObfef�N%×=Oba
K�À=ZRVBL=[UKW®bTj^BOWa«XGK�a·MeO.ZRL=Lh[jm
XGKCY�T�f�TUOW^�Mc¡=K�OWaemW®$ZR^�ZW¨WK�^bM¶fc¡=OW�h[UXÅÄr^hOI±¯Mc¡hKÛLhacObihZRi=TU[j
TjMnm�XGT�f�McaeTji=�=McTUOW^(ORQ � ZR^;X�^=ORM * �;fnM.Me¡=K¶VBObf�M2L=aeOWi;ZRi=[UK
Y�[�ZWfefcT © Y�ZIMeTjOb^²N
\�M�TUf�âr�=TjMcK�L=acObihZRih[jK¿Mc¡hZRMÛ±-¡=K�^ L-Mtê�_å²Orfcf¶TUfÛ�hfcK�X¼Tj^G
f�McK�ZbX.ZWfÂMc¡hKPVBK�MeacT�Y�Ob^=[jm�fcOWVBKPOWQGMc¡=K¸Q`K�ZRMc�=aeK�fÂTj^ :=<dØ � Ù
ZRaeK�aeK�âr�=TUacKCXBOWa¸Q`K�ZRMc�=aeK�f�Mc¡hZRM0XGO&^=ORM$i;K�[jOb^=¨.TU^ :=<dØ � Ù5N
S$�GM�®WQ`OWaPY�ZR[UTjihaeZRMcK�XBY�[UZbfcfcT © Y�ZIMeTjOb^Ûì �/� Q`K�ZRMc�=aeK�f%TU^	:=<dØ � Ù
ZRaeK�acKCâr�=TjaeK�X²N%×hacObVèMc¡hTUf�X=TUfeY��hfefcTjOb^#±$K.Y�OW^;Y�[U�hXGKWÝ
ø�FI91S¸9;?C>`�C>@9x< QÂ� :=<#Ø � Ù�T�f�Mc¡=K*f�Ob[j�GMeTjOb^ÔMeO ����� ý
���������	�
�������� TU^3Mc¡=KdfeZRVBL=[UK&[UTjVBTjM�ORQ � ®]±-¡=K�aeK � TUf
XGa«Zz±-^ÅQ`aeOWV Z¿Q@ZWTµMe¡GQ`�=[�S$Ç2® � T�fdZR^tmÅY�ZW[jTUi=a«ZIMeK�XÁY�[�ZWf�
fcT © K�a2Me¡hZIMdY�ZW^ÅZRLhL=acOzÀGTUVdZIMcK¬ZR^tm�L=acObihZRihTj[UTµMnm�XGT�fnMeacTUi=�G
McTUOW^ G ZR^;X � T�f2Z§V½K�McaeTUY¬fnMeacT�Y5Me[jm�XGKCY�aeK�ZWfcTU^=¨�±-TµMe¡(Mc¡hK
Ã�KCZR^G OGâr�hZRaeK�X#å²Obfef$±-TµMe¡�Z2L=aeK�Q`K�acK�^hY�KªQ`OWa-fcVdZR[U[jK�a0fc�=iG
fcK�Mef�N : <¶Ø � Ù�ZW^hX � T�f�Mc¡=K4fcOW[U�GMeTjOb^¹McO Me¡=K �����:G
���������	�
� ��� NÛ\�Q � TUf2^=ORM½XGaeZz±-^�Q`aeOWV Z�Q@ZRTjMc¡=Q`�=[ 	 &
Mc¡hK�^(Me¡=K¬fcOW[U�GMcTUOW^�MeO§Me¡=K������
ýBLhacObi=[jK�V ZWi;OIlbKdTUf2Mc¡hK
fcVBZW[j[UK�f�M�ZRVBOW^h¨BZW[j[�:=<¶Ø � Ù�N

� ��Ò 8 &��GÐ # � Ï½Ë Ð Ï � Ì ��� Ï 4�Ñ��hÐn� � #

È0¡=K0XGK © ^=TµMeTjOb^hf
ZR^;X�Mc¡hK�OWaeK�MeTUY�ZR[racKCf��h[µM«f·LhacKCf�K�^bMeK�X.ZWi;OIlbK
ZRaeKP^hORM * �hf�M%OWQ;ZWY�ZWXGK�VBTUY¸Tj^rMeK�aeK�f�M�N%È0¡=K�m.XGTUaeK�Y5Me[jm�[UK�ZbX�MeO
Mc¡hKBX=K�fcTj¨b^¿ORQ¸OWLGMeTjVdZR[ © [µMeK�a�ZR[U¨WObacTjMc¡=Vdf�Q`OWa�Mc¡hKBfcLxK�Y�T�ZR[
Y�Zbf�K3ORQ1.PacObL;Orf�TjMcTUOW^4ëhÝÅZR^tm�ZR[U¨WObacTjMc¡=V Mc¡;ZIM�L=acOIlIZWi=[jm
T�XGK�^rMcT © KCfE:=<#Ø � Ù�TUf�ZR^§ObLGMcTUVdZR[ © [jMcK�a�ZW[j¨bOWaeTµMe¡=V°�h^hXGK�a
Mc¡hK.Y�OW^;XGTµMeTjOb^hf-f�MeZIMeK�XÛTU^#Me¡=K�L=aeOWLxObfcTµMeTjOb^²N
³�K½^hOI±�L=aeK�fcK�^rM�Mc¡=Kd\_^hY�acK�VBK�^rMeZW[ á fcfcOGY�T�ZIMeTjOb^3Ã§ZWacÄbOIl
S$[UZW^=ÄWK�M$Ø@\ á Ã§S-Ù6ZR[U¨WObacTjMc¡=VèØ�×·TU¨W�hacK�êCÙ�NÂ\ á Ã¿S�±$Zbf © a«f�M
TU^bMeacOGXG�;Y�K�X�TU^¹£ #C¦½Ø�ZzlzZWTj[�ZRih[jK�itmÁacKCâb�hK�f�MdQ`acObV Mc¡hK3ZR�=
Mc¡hOWa«feÙ�®bT�fPfcTjVBTU[UZWa
McO�, O�£ �I¦%Ø@i=�GM¸�;f�KCfPZ.XGTjï�K�aeK�^rMP¡=K��=acT�f�
McT�Y�Ù�®hZR^;X#T�XGK�^rMeT © KCf$Mc¡=KA:=<¶Ø � Ù¸�=^hX=K�a0Mc¡hK�Q`OW[U[jOI±-TU^=¨BZWf�
fc�=VBLGMcTUOW^hf�Ý-óxN á [j[·X=ZIM«Z&T�f-¨bK�^=K�aeZRMcK�X#itm¶L=aeOtY�K�fef�KCf¸Mc¡hZRM
Y�ZW^�i;K�Q@ZWTµMe¡GQ`�=[U[jmÁacK�L=aeK�fcK�^rMcKCXÅitm�S0ZzmbK�fcTUZW^�Ç�K�Mn±¸ObacÄGf�N
F²N%È0¡hK�aeK�K�ÀGTUf�M$aeK�[UT�ZRi=[UK�f�MeZRMcT�fnMeTUY�ZR[²Y�OW^hXGTjMcTUOW^;ZR[�Tj^;XGK�LxK�^G
XGK�^hY�K&McKCfnM«f�ZW^hX§VBKCZWfc�=acKCf�OWQ¸ZWfef�OGY�TUZRMcTUOW^hf�Q`OWa�Y«¡=K�Y«ÄtTU^=¨
TU^hXGK�LxK�^;XGK�^hY�K3ZW^hX4f�McaeK�^=¨WMc¡�ORQ2ZbfcfcOGY�T�ZIMeTjOb^ÁOWQ � ±-TµMe¡
fcOWVBK
ORMe¡=K�a²lIZWacT�ZRi=[UK � ¨WTUlWK�^�Z-fcK�M²OWQtlIZWacT�ZRi=[UK�f��#NÂ³�¡=K�^
Mc¡hK�Zbfcfc�=VBLGMeTjOb^hf¬ZWacK3ltTjOb[UZRMcK�X¼TµM«fÛOW�GMeL=�GM�f�K�aclbK�fÛZWfÛZ
¡=K��=acT�f�McT�Y&ZWL=L=aeOzÀtTUVdZIMeTjOb^§ORQ�Me¡=KdÃ§S�NT_
ÀGL;K�acTUVBK�^rMeZW[%acK�
fc�=[µM«f-OW^Û\ á Ã¿S¼ZRaeK�acK�L;Oba�MeK�X¬K�[�f�K�±-¡=K�aeKd£ #C¦�N
\ á Ã¿S3Y�OW^hfcTUf�Mef²ORQti;OWMc¡.Z$Q`OWae±0ZRa«X�L=¡;ZWfcK�ZR^hX�Z0ihZbY«Ät±$ZWaeX
L=¡hZbf�KbN á ^2K�f�McTUVdZIMeK¸OWQ=Mc¡=K0Ã§S�T�f6ÄWK�L=M·TU^.Mc¡hK0fcK�M � : �#N
\_^¹Me¡=KÁQ`OWae±$ZWaeX»Lh¡hZWfcK�ZW[j[½Mc¡hK�lIZRaeT�ZRi=[UK�f¿Mc¡hZRM�ixK�[UOW^h¨
TU^�:=<dØ � Ù¬ZR^hXºL;OrfcfcTUi=[jm�VBObacKÁØÞQ@ZR[�fcK�LxObfcTjMcTUlWK�f«Ù#K�^rMcK�a
� : �¬®R±-¡=TU[jKªTj^BMe¡=K�ihZbY«Är±0ZRa«X&L=¡hZWfcK0Mc¡hK-Q@ZR[�f�K�L;Orf�TjMcTUlWKCf
ZRaeK2T�XGK�^bMeT © K�X¿ZW^hX�aeK�VBOIlWKCX�f�O#Mc¡hZRM � : � [ :=<dØ � Ù-TU^
Mc¡hK�K�^hX]N
��� C67�+��W/6=	SE5N+���XRQ?/6> Y + Q2/65NB Y 7M/F@9+2: �4+?P<7M/65!�4+�@#"�C67%$ H?X
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×6Tj¨b�=aeK¶êWÝ-È0¡=K&\_^hY�aeK�VBK�^rM«ZR[ á fcfcOGY�T�ZIMeTjOb^§Ã§ZRaeÄWOIlÛS¸[�ZR^=
ÄWK�M.Ø@8���: �½Ù á [U¨WOWaeTjMc¡=V�N

È0¡=K.¡hK��=aeTUf�McT�Y��hfcK�X�TU^�\ á Ã¿S¼MeO¶T�XGK�^rMcTjQ`mÛL;OWMcK�^rMeTUZW[·Ã§S
VBK�V&i;K�aef¬Tj^ºL=¡hZbf�K3\dTUf#Mc¡=K3Q`OW[U[UOI±-Tj^=¨;ÝEfnM«ZRacM#±-TjMc¡ºZW^
K�VBLGMnm§Y�ZR^hX=TUX=ZRMcKBf�K�MªQ`Oba�Me¡=K :=<dØ � Ù5®]TÜN KbNj® � : � []\ ®
ZR^;X3ZbXGVBTµM.TU^rMcO�TµM¶Ø@Tj^�Mc¡hKd^=K�ÀtM.TjMcK�a«ZIMeTjOb^;Ù�Mc¡=KdlIZRaeT�ZRi=[UK
Mc¡;ZIM�¡hZWf#Mc¡=K�[�ZRae¨WK�f�M¬ZbfcfcOGY�T�ZIMcTUOW^�±-TjMc¡ � Y�Ob^hXGTjMcTUOW^=KCX
OW^ � : �¬NÂ×=�=^;Y5McTUOW^  @ @Xe9^&TU^�Mc¡=K © ¨W�=aeKBV½KCZWfc�=aeK�f�Mc¡hK
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