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M g HhQ�P]IKo�DwCE��Q V Cno�MsDGP]C���DGM g B�| f | ~ T@CElvM g H�C&DGCEi V MKDwCE��M g HhQ�P]IKo�DwCE��Q V Cno�MsDGP]CvDwCrMsP
T�o�PplnH�M g TRM�JKP W F]H�J�M g H�¢ V MKMKH�IhH�� V T4MsDwP@C�� fhg H
B�| f | ~ iEIKP�o�H�l V ILHxDwJ�lEH>MýT@D W H�l#DwC
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� IKH�lEDwo>MsDGP]CEJ�P@QnM g H � T{� Ì H�I Ê]\]\ JLMKH{T@lnNmT@H�IKP�lnN�CAT@q6Dwo£o�P�H��6o�DwH�CrMKJ�yrN
M g HuB�| f | ~
�uH�ILH'H�FRT WGV TRMKH�l½TR�rT@DwCnJLMvM g H%��DwCEl M V CnCEH W lATRMsTn� fhg H���DGCEl M V CECEH W lETRMýTÉ��T@J
P]ypMýT@DGCEH�lÉQ�P]I T%Q V JLH W T@�]H@Z���DwCn�EZ�CET@o�H WwW H6T@Cnl�irN W P]CÚo�P]Cp�A� V IKTRMsDGP]C��#Ù�Q V JLH W TR�]H>}
��DGCE�
o�P]Cn�E� V IsT4MsDwP@Cv��DzM g M g H�CET@o�H WwW Hhq6P�lEH WGW H�lvTRJuTxJLP W DGl�y�P�lnN!��T@JuT@CAT W N ��H�lvDwC
M g H B�| f | ~ � Ç T@JKH�l'P]C�M g H
�]H�P]q6H�MsIkN�lATRMsTnZEM g H
��DGCE�vDwCEo�DwlEH�CEo�H
DGJ [ � \ lEH��]IKH�H�J��
fhg Hx��DGCE��MO��DwJLM�DGJ�} Æ � Æ lEH��]ILH�H�J��
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Ü � \ lEH��@IKH�H�J�yrN g T W QulEH��]ILH�H6DwCEo�IKH�q&H�CÂMKJ��#|pH�o>MsDGP]CAT W TRCElÚMKP@MýT W T@DwILo�IsT4Q�M W P]Cn�]DGM V }
lEDGCAT W o�P�H��6o�DwH�CrMKJ#��H�IKHtq6H{T@J V IKH�l Q�P]I#T WwW9Û T@o g C V q�y�H�IKJ�� B9iEijH�I#T@CEl W P±�uH�I
J V ILQ´T@o�H���DwCE�%iEIKH�JKJ V IKH6o�P�H��6o�DGH�CrMsJ
�uH�IKH6q6H{T@J V IKH�l�TRM H�Dw� g M
JKiET@Cr��DwJKH6JLMsTRMsDGP]CEJ
Q�P]I�T WwW¸Û T@o g C V q!yjH�ILJ��
Ù�H�IKP�lnN�CAT@q6Dwo
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MKP X � \ lnH��]ILH�H�J�DGC g T W Q�lEH��]ILH�H�DGCEo�ILH�q6H�CrMsJ�� fhg H�H>��H�o�MsJvP@Q9T@ini W N�DwCn�'M g H&MO��PR}
lEDGq&H�CEJKDGP]CAT W F�DwJKo�P V J y�P V CElAT@IkN W T{N]H�I£o�P]ILIKH�o>MsDGP]CEJ T@CEl V JKDGCE�mT CEP@Cp}Oo�P]CEJKH�ILFRTRMKDGF]H
Q�P]ILq VEW TRMsDGP]C���H�IKH�T W JKP&H>ùnT@q6DwCEH�l�� f P@MsT W TRDwIKo�IsTRQ�M W P]CE�]DzM V lEDGCAT W o�PpH>�6o�DwH�CrMsJxT@Cnl
��DGCE�viEIKH�JKJ V IKH o�P�H��6o�DGH�CrMsJ���H�IKH
M g H�C�o�P]q6iAT@IKH�l���DGM g M g H
��DGCEl�M V CnCEH W lATRMsTn�

�²s�r L | Ä ����J �²���ê´¦È x È
fhg H#q&P�lAT W T@CAT W N�JKDGJmP@Q�M g H#��DGCE����T@J!ijH�IkQ�P]IKq6H�l V JKDGCE� � Ùx| f æ Ù ��Ü@Ê � fhg H
Q V JLH W T@�]H ��TRJÝT@JLJ V q6H�lmIKDG�]Dwl
T@Cnl�CEH�� W H�o�MsH�lmQ�ILP]q M g H q6P�lAT W T@CET W N�JKDGJ�� � C W NxJkN�qv}q6H�MKIKDwo6q6PplEH&J g TRi�H�J!��H�IKH�o{T W o VnW TRMKH�l�� fhg H�T@CAT W N�JKDwJ ��TRJ�IKH�JkMsILDwo�MKH�l�MKPøq&P�lEH
J g T@ijH�J�yjH�MO�uH�H�C�Y!T@Cnl Ü]\~� H�ILMF�R� � C�M g TRM�IKT@CE�]HRZ�H�Dw� g M�q6PplEH
J g T@ijH�J��uH�ILH�o{T W }
o VEW TRMKH�lvQ�P]I M g H���DwCn�E� fhg H�M g DGIKl6T@CEl&H�DG� g M g q&P�lEH�J g TRi�H�J �uH�ILH�CEH�� W H�o�MsH�l&Q�ILP]q
M g H V CnJLMsH�T@lnN&T@H�IKP�lnN�CAT@q6Dwo9T@CAT W NpJLDwJ�� fhg H�M g DwILl&q6P�lEH9J g T@ijH@Z�M g H���DwCE� NrT{��DwCn�
q6PplnH@Z]��T@J�CEH�� W H�o�MKH�l#JLDwCEo�H9DzM g T@J CEH�� W Dw�@Dwy W H�H���H�o>M�P]CvM g H�¢ V MKMsH�IuJLP WwV MsDwP@C�� fhg H
J g T@ijH�P@Q�M g H�H�Dw� g M g q6PplEH J g T@i�H ��TRJ£� V lE�@H�l'MKPpP6��T{FÂN�MKP#iEILPpl V o�H�T#IKH�T W DGJLMsDGo
Q�P]ILo�DGCE��Q V CEo>MsDwP@C V JKDwCn��B�| f | ~ TRCEl6M g H�o�P]ILIKH�JKijP]CElEDGCE�xQ�IKH�� V H�CEo�Nv��T@J£MsP�P g Dw� g
MKP g T{F]H%T@CrN�JKDw�@CEDG�Ao�T@CrM�H���H�o>MvP]C�M g H*¢ V MLMsH�I�o�P]CElnDGMsDGP]CEJ�� fhg H�IKH�q#T@DGCEDwCn�'JKD ù
q6PplnHxJ g T@ijH�J�T@ILH W DwJkMsH�l%DGC f TRy W H
ÍE�zY T@CEl%iEIKH�JKH�CrMKH�l'DGC Å Dw� V IKHxÍE�zY]�
ÙM�ky�H�T@q � q6PplEH W ��T@J V JKH�l*MsP�ILH�iEILH�JLH�CrM�M g H9��DwCn��DwC6M g H � Ù�| f æ Ù � �ACEDzMsHH W H�q6H�CrM�T@CAT W N�JKDGJ�� Å Dw� V IKH ÍE� [ ��� fhg H q6PplEH W ��TRJ�o�P]q&ijP]JLH�l�PRQnM g IKH�H o�P@q&ijP]CEH�CÂMKJ�Z

M g H�iEILDwq&T@ILN���DGCE�!JLMKI V o>M V ILH@ZnM g HxT@D W H�IKP]C#T@CEl*M g HxT@D W H�ILP]C&MsT@y���Ù WwW o�P]q6i�P@CEH�CrMsJ
�uH�ILH�q6PplEH W H�l%��DzM g M g H�È Ç�û Ù Û H W H�q6H�CrM�� fhg H!T@D W H�IKP]C���T@J�o�P]CECEH�o�MsH�løMsPvM g H
��DGCE�&��DzM g ILDw�]DGl�yATRI�H W H�q6H�CrMsJ�� fhg H!T@D W H�IKP@C%MsT@y'��T@J�o�P@CECEH�o>MsH�løMsP#M g H!T@D W H�IKP]C
��DzM g H W TRJLMsDGo�yAT@I
H W H�q6H�CrMsJ�� f P�ILH�q6PcF]H&T@D W H�IKP@CøMýT@yÚq&P�lEH�J
Q�ILP]q M g H&JLP WwV MsDwP@C�Z
M g HxJLMKDG��CEH�JLJ�PRQ(M g H
H W T@JLMKDwo�yET@IhH W H�q6H�CrMsJ���T@J�DwCEo�IKH�T@JKH�l V CrMKD W DzM���T@J�H�JKJLH�CrMsDwT WwW N
ILDw�]DGl�� fhg H���DwCn�#��TRJ��nùpH�lÚTRM9M g HmIKP�P@M��]ILDwl�i�P]DGCrM�T@CnlÉT WwW P±�uH�l%MsP*lnH�¢AH�o�M
T@Cnl
ILP@MýTRMKHxDwC%T WGW lEDGIKH�o>MsDGP]CEJ�TRM9T WGW P@M g H�I��]ILDwl�ijP]DwCrMsJ�� � P]C�JLMKI V o>M V IKT W lAT@q6iEDwCn�!��T@J
T@JLJ V q6H�l�Q�P]I�M g H T@CAT W NpJLDwJ��
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fhg H V CEJkMsH�T@lnN6T@H�IKP�lnN�CAT@q6Dwo�T@CAT W N�JKDGJ���T@J ijH�ILQ�P@IKq6H�l V JKDGCE�mB�| f | ~ � fhg H9DGCEi V M
Q�P]I�M g DwJ�TRCAT W N�JLDwJ���T@J�o�P]q6i�P@JKH�l'P@Q£�]H�P@q&H>MsIKDGo
lEH��ACnDGMsDGP]C'PRQ M g H�T@DwILo�IsT4Q�M{ZØq&P�lEH
J g T@ijH�lEH�¢AH�o�MKDwP]CEJvTRCEl�¢ADw� g M!o�P]CElnDGMsDGP]CEJ�� fhg H�T@CAT W NpJLDwJ���T@J�ijH�IkQ�P]IKq6H�l V JLDwCE�
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o�P]CEJKH�ILFRTRMKDGF]HÚT@Cnl�CnP]Cp}Oo�P]CEJLH�ILFRTRMKDGF@HÚlnDG��H�IKH�CEo�DGCE�E�÷Ù FpDGJKo�P V J�¢APc� o�P]IKILH�o�MKDwP]C
��T@JvT@iEi W DwH�l�MsPÉT WGW TRCAT W N�JLDwJ�� fhg H��]H�P]q6H�MsIkN���T@J�lEH>�ACEH�l yrN�T'��DwCn�R}¡Q V JLH W T@�]H
o�P]Cn�A� V IsTRMKDwP]C�� � C*M g H
T@CET W N�JKDGJ�ZÂM g H�Q V JKH W T@�]H���T@J�TRJKJ V q&H�l%ILDw�]DGl�ZÂDwCEo WwV lnH�l�P]C W N
MKP#TR��H�o>M9M g Hm��DGCE�6iEIKH�JKJ V IKH!lEDGJLMKIKDwy V MsDGP]C�� Û PplET W lATRMýT6IKH�� V DwIKH�l�Q�P]IhM g H!T@CET W Nr}
JLDwJh��H�IKH
M g H
CAT4M V IKT W Q�IKH�� V H�CEo�DwH�J�ZØlEH�¢AH�o�MKDwP]C%CEP]ILq#T W D3��H�l�q6PplEHxJ g T@ijH�J9T@CEl�M g H
�]H�CEH�IKT W D_��H�løq#TRJKJ�� Û PplAT W lEH>¢AH�o>MsDwP@CEJ���H�IKH�DGCÂMKH�ILi�P W TRMsH�l�MKP�lEH�¢AH�o�MKDwP]CEJ�P]CøM g H
T@H�IKP�lnN�CAT@q6Dwo��@IKDwl V JKDwCn� o V yEDGo�JLi W DGCEH�DGCÂMKH�ILi�P W TRMsDGP]C���Ù�JLN�q6q&H>MsIKDGohT@CAT W N�JKDGJ���T@J
ijH�IkQ�P]IKq6H�l�ZAJLP&M g Hm�@H�CEH�IsT W D3��H�l'q&T@JKJ W DwJLMKH�l%DwC f TRy W H
ÍE�zY�DGJ�Q�P@I g T W Q�P@Q�M g Hmo�P]Cp}
�A� V IsTRMKDwP]C�� fhg H�JLP WwV MsDwP@C%��T@JxijH�ILQ�P@IKq6H�løT4M�JKH>F]H�IsT W ILH�l V o�H�ltQ�ILH�� V H�Cno�NøFRT WGV H�J
Q�P]I�H{T@o g�Û T@o g C V q!yjH�I��mÙ WwW T@CAT W NpJLDwJ���H�IKHvi�H�ILQ�P]ILq&H�lø��DGM g M g H!o�P]Cn�A� V IsTRMKDwP]C
TRM \ lEH��@IKH�H�J!T@Cn� W H�P@Q�TRMKMsT@o Ì � fhg H6P V MKi V M Q�P]I
H{T@o g IKH�l V o�H�l�Q�IKH�� V H�CEo>NÉF@T WwV H
��T@J V JKH�l'DGC�M g Hx¢ V MLMsH�I�T@CET W N�JKDGJ��

�²s	� �� ± Ç Ç z°®PJ �²���ê´¦È x È
fhg H�¢ V MKMsH�I6T@CAT W NpJLDwJ!��T@Jvi�H�ILQ�P]ILq&H�l V JKDGCE�ÚTÉo�PplnH%H�CrMsDGM W H�l Å�å B fhf�û æ � fhg H
DGCEi V M�Q�P]I*M g DwJ�o�PplnHÚDGJ��]H�CnH�IsT4MsH�l�Q�IKP@q M g H V CEJLMKH{T@lnN�TRH�IKP�lnN�CAT@q6DwoøT@CAT W NpJLDwJ
ijH�IkQ�P]IKq6H�l V JLDwCE�vB�| f | ~ � fhg H�Q�P@IKo�DGCE�!Q V CEo>MsDGP]C V JKH�l�DGC*M g H�¢ V MKMKH�I�T@CAT W N�JKDGJ�DwJ
lEDGIKH�o�M W NÉo{T W o VEW TRMsH�l�DGC�B�| f | ~ Q�IKP]q�M g H V CEJkMsH�T@lnN�inIKH�JLJ V ILH*o�P�H��6o�DwH�CrMKJ�� Å P]I
H�T@o g IKH�l V o�H�løQ�IKH�� V H�CEo>N]Z�M g H�T@ILMKDG�Ao�D T W lET@q&inDwCE�&IKH�� V DGIKH�l'MsP*q&T Ì HmM g H!JLN�JLMKH�q
CEH V MsIKT WwW N�JLMsT@y W H�DwJ�o�T W o VEW T4MsH�l�DwC ÅÝå B fhf�û æ � Å P]I9T*�]DzF]H�C'IKH�l V o�H�lÚQ�ILH�� V H�Cno�N]Z
M g HvlEH�CEJLDGMONtDGCEi V MKH�lÚDwCrMsP�M g HvJKP WGV MsDGP]Cto{T@CÚyjHvFRT@ILDwH�l V CÂMKD W CnH��rTRMKDGF@H6lET@q&inDwCE�
DGJ�P]ynMýTRDwCEH�l���Ù W MsH�ILCATRMKDGF]H W N@Z Q�P]IvTt�]DzF]H�C lEH�CEJKDzMON]Z M g H�¢ V MLMsH�I6JLP WwV MsDwP@C�o{T@C y�H
P]ypMýT@DGCEH�ltQ�P]IxFRT@ILN�DGCE��ILH�l V o�H�lÚQ�IKH�� V H�CEo>N�MKP�P]ypMýT@DGCÉM g H6i�P]DGCrMx� g H�ILH&CEH��rTRMKDGF]H
lATRq&iEDGCE�øDGJ!P]ynMsT@DwCEH�l�� fhg H�q&H>M g P�l�P@Q�FRT@ILN�DGCE�'M g H�IKH�l V o�H�l Q�ILH�� V H�Cno�N�Q�P]I�T
�nùpH�l'lEH�CEJKDzMON*��TRJ V JLH�l%DwC Å�å B fhf�û æ �
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È�P]q6iAT@ILDwJLP]CÉP@QhT@H�IKP�lnN�CAT@q6Dwo�o�PpH>�&o�DwH�CÂMKJmyjH�MO�uH�H�C�M g H6��DGCElÚM V CECEH W lATRMýT�T@Cnl
B�| f | ~ o{T W o VnW TRMKDwP]CEJmT@ILH#iEILH�JKH�CrMsH�l�DGC�M g DwJ�o g T@inMsH�I�� � ILH�JKJ V IKH�o�PpH>�&o�DwH�CÂMKJ�TRM
ILPpP@M�Z�q6DwlÚT@Cnl�MsDGi�JLiAT@C�JkMýTRMKDwP]CEJ T@ILH#�]IKT@i g H�l�TRM X � \ lEH��]IKH�H�J�T@CE� W H6PRQ�TRMKMsT@o Ì
Q�P]I Û T@o g C V q!yjH�ILJ \ �üâ \ Z \ �üâ Æ Z \ � Ê]\ T@CEl \ � Ê Æ � å DzQ�M{Z�lEIsTR��T@CEl*inDGMso g DwCE�!q6P]q6H�CrM
o�PpH>�&o�DwH�CÂMKJ�TRIKHv�]IsTRi g H�l�T@�rT@DGCEJLMxM g H6T@CE� W H�P@QhT4MKMýTRo Ì TRM Û T@o g C V q!y�H�IKJ \ �üâ \ Z
\ �üâ Æ Z \ � Ê]\ T@Cnl \ � Ê Æ � fhg DwJ JKH�o�MsDGP]C�DGJ�o�P@CEo WGV lEH�l���DGM g T�lEDGJKo V JKJKDGP]C�P@QhM g H#ILH>}
J VEW MKJ�� � IKH�JKJ V IKHxo�P�H��6o�DwH�CrMKJ�TRM�ILPpP@M�Zpq6Dwl*T@CEl#MKDwi*JLiAT@C�JLMsTRMsDGP]CEJ�T@IKH��@IsT@i g H�l�TRM
\ � \ lnH��]ILH�H�J�T@CE� W HmP@Q T4MKMýTRo Ì Q�P@I Û T@o g C V q!y�H�IKJ \ �ãâ \ T@CEl \ � Ê Æ MsP*J V yEJkMýT@CrMsDwTRMsH
M g H�lEDGJKo V JKJKDGP]C�P@Q�ILH�J VnW MsJ��£DwC#M g H�Q�P WGW Pc��DwCE�nZro�P]CEJLH�IkF@T4MsDGF@H
T@CEl�CEP@Cp}Oo�P]CEJKH�ILFRTRMKDGF]H
Q�P]ILq VEW TRMsDGP]CEJ IKH�Q�H�I!MsPÉJKP W F�DwCE� û � V T4MsDwP@CEJ [ �ÎÍ�TRCEl [ � Æ Z IKH�JLi�H�o�MKDGF]H W N@ZuDGC��ACEDGMKH>}
lEDz��H�IKH�CEo�HxQ�P]ILq&J��
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È�T W o VEW TRMsH�lminIKH�JLJ V ILH�o�PpH>�&o�DwH�CÂM�lEDGJLMsILDwy V MsDwP@CEJ¸P]CmM g H V iEijH�I�T@CEl W Pc��H�I�J V ILQ´T@o�HuPRQ
M g H���DwCn�!TRM�IKP�P@M{Z�q&DGl*T@Cnl*MsDwi&JKiATRC�JLMýT4MsDwP@CEJ�T@ILH�o�P]q&iET@IKH�l*��DGM g H>ùpi�H�IKDGq&H�CÂMsT W
lAT4MýThDwC�M g DwJ¸JLH�o�MKDwP]C�� fhg H£lEH>�ACEDzMsDwP@CxP@QnCnP]Cp}OlnDwq6H�CEJLDwP]CAT W JLiAT@C DwC�M g H H>ùpi�H�IKDGq&H�CÂM
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