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IeE%RDNpEHGWO[C`�JNpR	C`=�leNpGW?[C`de= �M� 1J�U��IL�JdL�eNe�!�uNWh¦dTOBNk?HAMN6RDNP?-I�C{bFE�ILOBN2sLC`�eNP=	?BAMN2h¦dib¶b`dLQ�C`=MsSNW³JILYSKDb`N
Q�C{b{b�AMNWb`K�?HdwE]AMd�Q�Q�AJIL?�?BAMN6RDNpE�C�OHNpRg?BOBNpIi?BYSNP=D?%CFEP��§�AMN6IL=JI�b�XME�CFE¥h¦deOJ+�ÌgÅZÌeË M ÌeÍONpÇ�-uCFE



����� 
����������Q����� ���
����� !#
 �	��� ���d� !#
Q�e��������!i������� !#�	� �	�����	�
�

 	�
����� �

��� � �  	������� � " � �>
 � �>
 ��� �

� � �����!
 � 
��  	������� � "
���

���
�

� � �����!
�� � � �  	�
����� � "

���
���

��������� 
��
�	��
�� 
��
����������
�� � � 
��

�

§�AMNSdTVM?BKMVM?6IeEBE�C`se=MY�NP=\?2CFE<NW³JIeGW?[b`XaIeE�C`?<Q�deVDbFR��JNwh¦deO<?HAMN8�;�P�;� ¿ n%qm?BOBNpIL?BY�NP=\?2dLh�?HAMN
NW³MKMOBNpEBE�C`de= RSB�z�T�( U tWB0v XeY)( [.\ tWB0v>���
£�de?BNS?BAJIi?<Q�N�Q�C{b¶b��JN	?BOBNpIL?]C�=Msy?BAMNoE[NP=D?BNP=JGWN�+LK�ÅZÌeË M ÌeÍONpÇ�-6IeE RSB�z�T�( U tWB0v�X Y)( [.\ t'B0v>�
O-IL?HAMNPO6?BAJIL= RSB�z�T�( U tWB0v>� X Y)( [.\ t'B0v-�	§�ADCFE<CFEcI�GWdT=JE[Ni_eVMNP=JGWN	dLh�?BAMN	?BAMOBNpIeRTC`=MsyOBNWbFIL?[C`de=JE
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?BAMN	C`=D?BNPOBKMOBNP?-Ii?[C`de=¨dLh<?BAMN	C`YSKDb`NPYSNP=D?BdeOp^�?HAMNPOBNgCFESE[dTYSN	h¦OHNPNpRDdeY C`=�?BAMNrIeGW?BVJI�b2YSNP?BAMdMR
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?[C`de=JE�ILOHN6AMNWbFR�C�=y?BAMN8ITEBE�C`se=MYSNP=D?-EP��§�ADVJE�?BAMN6�±d²RDXydLh!?BAMN�_eVJIi=\?[C{�JNPOZt ���&� *��Jv;C`=JGHb`VJRDNpE6I
ÀWADCFE[?BdeOHX²Á�dLh¬GWde=JRTC`?[C`de=JEP^T�MVM?;C`=8?HAMN ¿ ¤;§�GPIeE[N�Q�N%dT=Db�X�_eVJIi=\?[C{h�X6dL�eNPO;?BAMN�YZC`=DC`YoI�bJ=DVMY8�±NPO
dLh GWde=JRTC`?[C`de=JE<Ii?�?HAJIL?�KJdiC�=D?p� F =gb`desLCFG°?BNPOBYoE�Q�N6GPIL=g�TC`NPQ ?HAMN ¿ ¤�§�GPITE[N8IeE
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Q�ADC{b`N<C`=r?BAMN ¿ n%q0¢>£2qaGPIeE]N6Q�N6GWdeVDbFRrE[VMY�YoILO[CFE[N<?BADCFE2IeE
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« OBdTY IL=cC`YSKDb`NPYSNP=D?-IL?[C`de=�KJdLC`=D?%dLh0�eC`NPQ©I�b�?HAMdeVMseAZ?BAMN�IL�JdL�eN�?[Q�dkNW³MKMOBNpEBE�C�dT=JE%ILOBNub`desLCFGPI�b{b`X
Ni_eVDC`�LI�b`NP=\?c?BAMN8E[NpGWdT=JR�GWdTVDbURy�±N8�TC`NPQ�NpR�ITE�OBNi_TVDC`O[C`=MsrYSdTOBN6Q�deOBf	?Bd	NP��I�b`VJIL?HNe� � h�GWdTVMO-E[N
YoILfTC`=Mso�LI�b{CUR@E[?-IL?BNPY�NP=\?-E�IL�JdeVM?2?BAMNZILYSdeVM=D?�dLh%?[C`YSNcC`?2?-ILfeNpE�?HdoNP�LI�b`VJIL?BNZNW³²KMOHNpEBE�C`de=JE�CFE
RTC �®GWVDb`?p���%NpGPIiVJE[N	C`?6CFEZfD=MdLQ�=�?BAJIL?ZE[VJGHA¨IrOHNWbUIi?[C`de=JE[ADC`K¨NW³DCFE[?-EcC`=�?BAMN ¿ nuq0¢>£kq OBNPKMOBNP¢
E[NP=D?-IL?[C`de=�Q�NoGWdeVDbFR@NpIeE�C{b`XaNW³²KDb`dLC`?Z?BAJIL?6Ii=JR�deKM?[C`YZCFE[N	?BAMNSNW³MKMOBNpEBE�C`de=�t�IL?2C`=D?BNPOBKMOBNP?WIL?[C`de=
?[C`YSNLv8IeGPGWdTO-RTC`=MsLb`Xe�g0�dLQ�NP�TNPOZC`?oE[AMdeVDbFR��JN�E[?-IL?BNpR@?BAJIL?wC�=�?BAMNrRTC`OBNpGW?�C�=D?BNPOBKMOHNP?-IL?[C`de=�dLh
?BADCFE�RDX\=JILYwCUG<E]NPYoIL=D?[CFG�?BOWIL=JE�bFIL?[C`de=	C`?�Q�C{b{b��JN<?BAMN<GPIeE[N2?BAJIL?�IeEBE�C`se=MY�NP=\?-EuQ�C{b{b GWde=D?-I�C`=	?BAMN
h¦VDb{bkADCFE[?HdeOBX�dLhk?BAMNrGWde=JRTC`?[C`de=JE_� � h6GWdeVMO-E[N	C`?ZCFE	ILOBseVJIi�Db�Ng?HAJIL?Z?BADCFESADCFE[?BdTOBXaCFESI@GWde=JE[NP¢
_eVMNP=JGWNcdLh!?BAMN<OBNPKMOBNpE[NP=D?-IL?]C�dT=gdLh9ITEBE�C`se=MYSNP=D?-EP^M�MVM?�?BAMN6YSNP?HAMd²R	VJE[NpR�AMNPOBN8RDdDNpE�=Mde?2E[NPNPY
VM=MOBNpIeE[dT=JIL�Db`Ne�
F h ¿ nuq*Q�NPOBN	NW³²?BNP=JRDNpRm?BdaRDNpI�b�Q�C`?BA�seNP=MNPO-I�b¶CFE[NpR _eVJIi=\?[C{�JNPO-Ew?BADCFESGWdeVDbFR��±NrIrKMOHde�Db`NPYr�
x�IL=\X^_eVJIL=D?[C{�JNPO-E�AJI��eNkNi_TVDC`��I�b`NP=D?6E[NPYoIL=D?[CFGPE¥h¦deO�?BAMN°h¦dib¶b`dLQ�C`=MsS?[Q�dZNW³²KMOBNpEHE�C`de=JE
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�MVM?g?BADCFE	YoI�X��JNaI@KMOBde�Db`NPY�Q¥C�?HA©?HAMN _TVJIL=\?]C¶�JNPO.- ��' � �¨?BAMdeVMseA*K±NPOBAJILKJE	?BAJIL?gE[AMdeVDbFR
=Mde?	�JNy?BOBNpIL?BNpR�IeESI@seNP=MNPO-I�b{CFE[NpR _TVJIL=D?[C{�JNPOp���uVM?oNP�TNP=¨C{h6Q�NgC`se=MdTOBN - �,' �0^<z q0NPQ�C`=�~*�\^
&%AJILK�� �i�>^2Q�AMd�sLC`�eNpErI�RDXD=JILYZCFG�?HOBNpIL?BYSNP=D?	h�deOgseNP=MNPO-I�b{CFE[NpR _eVJIi=\?[C{�JNPO-E_^ IiOBseVMNpEg?HAJIL?
VM=MOBVDb`Xb_TVJIL=\?]C¶�JNPOWES=Mde?[Q�C`?BAJE]?-IL=JRTC`=MsJ^u?BAMNrE[NpGWde=JR@h�deOBY IL�±d��TNgQ�C{b¶b6E[?[C{b{b GPILVJE]NgKMOBde�Db`NPYoE
IL=JR�AMNP=JGWN<OBNi_TVDC�OHNpE�IL=gI�b`?BNPOB=JIL?[C`�eN2?BdZ?BAMN<E[?-IL=JRMIiO-RSRDXD=JILYZCFG<E[NPYoIL=D?[CFG�?BOBNpIL?BY�NP=\?p� � ?BAMNPO
RDXD=JILYZCFG<?BOHNpIL?BYSNP=D?-EudLh!seNP=MNPO-I�b{CFE[NpR _TVJIL=D?[C{�JNPO-E2I�bFE[dSNW³DCUE]?8z'&uADC�NPOWGBAJIS~*�L�>�
��b�?HAMdeVMseAS?BADCFE!RDVMKDb{CFGPIL?[C`de=	dLhJC`=Dh�deOBYoIi?[C`de=ZYoI�X6E[NPNPYµI2RTCFEBIeRD��Ii=\?-IiseN�C`?%I�bFE[d<AJIeE!I<RDNW�J=DC`?BN
IeRD�LIL=\?WILseNe� F =�?HAMN ¿ ¤�§ OHNPKMOBNpE[NP=D?-IL?[C`de=�Q�NoNW³MKDb{CUGHC`?[b`X�E[?-Ii?BNS?BAMNrIeGPGWNpEHE�C`�Db�NyYoILOBfTNPO-EZIL?
NpIeGHA�KJdLC`=D?ZC`=¨?BAMNrGWdT=JE[?BOBVJGW?[C`de=���§�ADCFEcCFEoRDde=MNg�DX�?BAMOBNpIeRTC`=Msa?BAMN	C`=Dh�deOBYoIi?[C`de=�?BAMOBdeVMsTA
?BAMNaIL=JI�b`XME�CFE	C`= I�E[NPKJIiO-IL?BNaE�C`?BVJIL?]C�dT=�� F ?gCFEg?BAMNaGPIeE]N�?HAJIL?g?BAMNaIeGPGWNpEBE�C`�DC{b{C`?�X¯E�C`?BVJIL?]C�dT=
Q�C{b{b6CFRDNP=D?[C{h¦X�I�b{b6RTCUEHGWdeVMO-E[NadT�M­�NpGW?WE	?BAJIL?gILOBN�ITGPGWNpEBE�C`�Db`N�IL?	?BAJIL?	KJdiC�=D?gC`=�?HAMNÂIi=JI�b`X²E�CFEP�
§�AJIL?°CFE<C`?cQ�C{b¶bkGWde=D?-I�C`=�?BAMNZh�VDb{b¥ADCFE[?HdeOBX�dLh�C`=\?BOHd²RDVJGWNpR�de��­�NpGW?-E C`=¡?BAMN	EBILYSN	Q�IpX�IeE<?HAMN¿ n%qª¢>£kq�IeEBE�C`se=MY�NP=\?�E�C`?BVJIL?]C�dT=JE �¨?BAMdeVMseAy?BAMN ¿ ¤;§�IeGPGWNpEBE�C`�DC{b{C`?�X�E�C`?BVJIL?[C`de=JE�GWde=\?WI�C`=gde=Db`X

 ,�, � ��� �	� ' � OBNWbFIL?[C`de=JE;=MdT? I�b{bJ?BAMN�GWde=JRTC`?[C`de=JE_� §¥AMN¥RTC@?�NPOBNP=JGWN�CFE;?BAMN�IeGPGWNpEHE�C`�DC¶b{C`?[XoE�C`?BVJIL?]C�dT=
C`=g?BAMN ¿ ¤;§*?BOBNpIL?HYSNP=\?9CFE�=Mde?�VJE[NpR�C`=r?BAMN ¿ ¤2lZC`=D?BNPOBKMOBNP?-Ii?[C`de=	h¦VM=JGW?]C�dT=rde=Db`X�C�=rGHAMNpGHfeC`=Ms
h�deO�KMOBde=MdTVM=rOBNWh�NPOBNP=D?-EP^JIL=JRyE[dSQ�N6RDd	=Mde?�AJI��eN<NW³M?BO-ISGWde=JRTC`?[C`de=JE2?HdoGBAMNpGHf0��0�dLQ�NP�eNPO�C`?�CFE
?BOBVMN<?HAJIL?�Q�N6E]?[C{b¶b!AJI��eN<?BdSGPI�bFGWVDbFIL?BN�t>deO8ÀW?HO-IeGWNpÁDv!?BAJIL?uC`=Dh�deOBYoIL?]C�dT=�� F =y?BAMN6GPIeE[N<dLh ¿ n%qª¢
£2q¡IeEHE�C`se=MYSNP=D?-E�=Md�NW³²?BOWISGPI�bFGWVDbFIL?[C`de=adeO2RDNW�J=DC�?]C�dT=�dih�IeGPGWNpEBE�C`�Db`NZde�M­[NpGW?-EuCFE�=MNpGWNpEHEBILOBXrIeE
?BAMN2C`=Dh�deOBYoIL?]C�dT=gCFE�I�b`OBNpIeRDXrRTC`OBNpGW?]b�XrI��LI�C{bUIi�Db�NcC`=r?HAMN8IeEBE�C�sT=MYSNP=\?��
jkOHd\NP=MNP=JRTC ­[f¡IL=JR�le?BdTf\AMdLh�ILOBseVMNZ?BAJIi? ¿ n%q�AJITE<IeRD��IL=D?-ILsTNpE2d��TNPO ¿ ¤�§}IeE ¿ n%q�CUE°�Jde?HA
I	Ã-ÄTÅ�ÆMÄLÇPÈFÉ�ÈÊÄeËJÌTÍ\IL=JRyËJÄeË�ÎW%'&[Æs%W&_Ç#&�ËJÉ�ÌeÉ�ÈÊÄeË±ÌeÍL?BAMNPdeOBXe� ¿ nuq � E�IeRD��Ii=\?-IiseNpEuQ�NPOHN RTCFE[KDbFI�XeNpRg�DX
?BAMN�h�ITGW?8?HAJIL?6?BAMN	OBNWbFIL?[C`de=JE]ADC�K��JNP?[Q�NPNP=¡?HAMNo=JIL?HVMO-I�b%bFIL=MsTVJILseNgVM?B?BNPOWIL=JGWN®Ii=JRa?BAMN ¿ n%q
NW³MKMOBNpEBE�C`de=aQ�NPOBN	GHb�dDE[NoIL=JR�?HAJIL?<Q�NwGWdTVDbUR@NpIeE�C{b`X�YoILK ¿ nuq�E[VM�M¢�NW³MKMOBNpEBE�C`de=JEc?BdgKJILOH?-E2dLh
?BAMN<VM?B?HNPO-IL=JGWNe� « deO�NW³JILYSKDb`N<C`=
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?BAMNPOBN�CFESI ¿ n%q*E[VM�M¢�NW³MKMOBNpEBE�C`de=JE®tpRSB�z�T�( U tWB0v���v�h�deO6?HAMNrE[VM�M­[NpGW?8=MdTVM=¡KMAMO-ITE[Nrt'K¼ÅZÌeË�v-�
�uVM?!C`=	?BAMN ¿ ¤ l8GPIeE[N2?BAMNPOBN�CFEu=Md8E]VM�M¢ ¿ ¤2l8?HAJIL?%GPIL=	NpIeE�C{b`XS�JN�CFRDNP=\?[C{�JNpR	Q�C`?BA	?BAMNkE]VM�M­�NpGW?
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led�IeGPGWdTO-RTC`=Ms�?Hd�jkOBdDNP=MNP=JRTC ­�f�IL=JR�le?BdTf\AMdLh#� E<RDNW�J=DC`?[C`de=¨dLhkGWdeY�KJd\E�C`?[C`de=JI�b¶C`?[X ¿ nuq�C`?-E]NWb¶h
h�I�C¶bFE�Q�AMNP=¨Q�N	b`dDdef¨IL?S?BAMNyVM=DC`�eNPO-EBI�b�_TVJIL=\?]C¶�JNPO��©§4d¡�±Ngh>I�C`OS?BAMNPX�de=Db`X�OBNpI�b¶b`X*GWde=JGWNPOB=
?BAMNPYoE[NWb`�eNpE�Q�C`?BAaE[NP=D?BNP=JGWNP¢>E[NP=D?BNP=JGWNSGWdeYSK±d\E�C`?[C`de=JI�b{C`?[X�IL=JRy=Mde?�C`=D?BO-IL¢>E]NP=\?BNP=D?[CFI�b>�k�uVM?2de=MN
dLh�?HAMNSde�M­[NpGW?-E<dih�?BADCFEcNW³²NPOWGHCUE]NSCFEc?BdgsLC`�eNgI	VM=DC{h¦deOHY#?HOBNpIL?BYSNP=D?2h�deO2C`=\?BNPOH¢>E[NP=\?HNP=\?[CFI�b�IL=JR
C`=\?BOWIL¢>E[NP=D?BNP=\?]CUI�b4Ii=JILKMAMdeO-ISE]dSQ�N6GPIL=M=Mde?kE�C`YSKDb`Xg?BOHNpIL?�?BAMNpE[N8ITE�RTC@?ªNPOHNP=\?�CFEBE]VMNpEP�
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?Bd	sLC`�eNoI�?BOBNpIL?HYSNP=\?2dLh ¿ ¤�§ Q�ADCFGHAaQ�deVDbFR�I�bFE[drGPILOBOBX�ILOBdeVM=JRy?BADCFE°NW³²?BOWIZC`=Dh�deOBYoIL?]C�dT=rC`=
?BAMN<O[C`seAD?�AJIL=JR��Jd�³gdLh ?HAMN�8 $ZOBNWbFIL?[C`de=��
§�AMNgRDNpEBGWO[C`KM?[C`de=�dLh ¿ nuq0¢>£kqmC`=����P�;�®E]AMd�Q2E<AMdLQµGHb`d\E[N	?BAMN	OBNWbFIL?[C`de=JE[ADC`K��±NP?�Q�NPNP= ¿ ¤�§
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?BAMNPdeOHXe�%��bFE[do?HAMN<OBNPKMOBNpE[NP=D?-IL?[C`de=ydLh ¿ n%qaIeEHE�C`se=MYSNP=D?-E�AJITE��JNPNP=aGHAMd\E[NP=�E]dS?BAJIL?�?HAMNPX®ILOHN
�eNPOBXgE�C`YZC{bFILO2?Bd ¿ ¤2l\EP��leVJGHArGBAMdLCFGWNpE�C`=rOHNPKMOBNpE[NP=D?-IL?[C`de=rI�b`?BAMdTVMseArRDNWb{C��±NPO-IL?BN	ILOBN<=Mde?�YZCFE[¢
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IeGHADC`NP�eNZ?BADCFEP�6�uNpGPILVJE[NZdLh%?BADCFE<GHb`d\E[NP=MNpEHE<Q�N8E[AMdTVDbURÂ=Mde?k�TC`NPQ¯?BAMNpE[NSIeE�deKMKJdDE�C`=Msr?BAMNPdeO]C�NpE
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�JNP?[Q�NPNP=g?BAMNPdeO[C`NpEP�
F =S?HADCUE�GHAJILKM?BNPOuQ�N�Q�C{b{b�NW³²?HNP=JRSdeVMO ¿ ¤;§*RDNpEBGWO[C`KM?[C`de=	?Bd<C`=JGHb`VJRDN<NP�eNP=D?�RTCFEBGWdeVMOWE[NkY	ILOBfeNPO-E_^
?BADVJE6I�b{b`dLQ�C`=Ms�KMOHde=MdeVM=JE<?HdrAJI��eNoE[NP=D?BNP=JGWNgIL=D?BNpGWNpRDNP=\?WEP� ?!�eNP=D?6RTCFEBGWdeVMO-E[NgY	ILOBfeNPO-E2AJI��eN
I�b`OBNpIeRDX2�JNPNP=SRTCFEBGWVJEBE[NpRZIeEªKJILOB?0dLh ¿ ¤�§mt�E[NPN�z n!IiOB?BNPN<Ï*1e�>^ez '<ILYSKr|´¤¥NPXeb`NS~����\IL=JR°de?BAMNPO-EWvW^
�MVM?oAMNPOHN�Q�NyQ�C{b¶bSE[AMdLQ�AMdLQ�?BAMNPX�=JIL?BVMOWI�b{b�Xm�J?	C`=\?Bd�deVMOgRDNpEBGWO[C`KM?[C`de= VJE�C`=Ms�KMOBdeK±NPOB?[C`NpE
Q�ADCFGBAgILOBN�I�b`OBNpITRDXSKJILOB?!dLh����_�;�\�!§�AMNkE[NpGWde=JR�NW³JILYSKDb`N E]AMd�Q2E!AMdLQ�Q�N�?-ILfeN�?BAMN2?BOBNpIi?BYSNP=D?
dLh�KMOBde=MdeVM=JE h¦OHdeY¼deVMO ¿ ¤�§ RDNpEBGWO]C�KM?]C�dT=¨IeRMR�C`?Z?BdgdeVMO	l\§2j�RDNpEBGWO[C`KM?[C`de=�^uE[AMdLQ�C`=Ms�AMdLQ
?BNpGHAM=DCc_TVMNpEgGPIL=��JN�OBNP¢�VJE[NpR�C�=*Q�AJIi?SQ�deVDbFR¨KMOHNP�eC`deVJE�b`X�AJIp�TNr�JNPNP=�GWde=JE�CURDNPOHNpR©RTC@?�NPOBNP=D?
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§�AMN2?BADC`O-RSKJIiOB?�dLh�?BADCFE�GHAJILKM?BNPO�RTCFEBGWVJEBE]NpE�Q�AJIL?�NW³M?BNP=JE�C`de=JEu?BdZ���P�;�2C`?-E[NWb{h�Q�deVDbFR	�JN2VJE[NWh�VDb
?Bd<I�b{b�dLQ*I2Q�CFRDNPO�GWdL�eNPO-ILsTN�dih¬?BOBNpIi?BYSNP=D?-E0h�deVM=JRcC`=gE[NPYoIL=D?[CFGu?BAMNPdeO[C`NpEuIL=JRZYoILfTC`=Ms<NW³\CFE[?]C�=Ms
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